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BBELREHHE

JHeficTBHe MarHHTHOrO XOMnaca OCHOBAaHO Ha cBoficT-

Be €ro YyBCTBHTEJBHOI'O 3JeMeHTa YKas3hiBaTh HanpaBjieHHe M a-
FHETHOTO MepHJHaHa.
IlepBnie MarnuTHHe KoMnacel (KoHenw XII B.) cocrosiim u3 Ha-

-










HuTa. IIpy onpeneneHHy Hanpas-
JIeHHs] MArHUTHBIX CHJIOBHIX JIMHHA
NPHHATO CYHTATh, 4YTO CHJOBLIE
JIUHHHM BHIXOAST H3 CEBEPHOTO moO-
Jloca MarHuTa H CXOAATCA B I0K-
HOM.

Tlpamas JNHHHSA, COEAHHSIOILAR
noJIlockl  MarHHTa,  HashlBaerca
MATrHHETHOH OCbI0O MarHuTa.

Ecan 3aMEHHUTb  JKeJle3Hhe
ONHJAKH MHHHMATIOPHBIMH MarsuTHhHI-
Puc. 1. MarHuTHO® HOJe MPAMOJHHEH- MH CTpesxaMy (phc. 2), T0 MOXHO

HOFO MArHWTa yBHEETb, YTO OHH OPHEHTHPYIOTCS

p onpefeseHHEM 006pasoM, a HMeH-

HO: K ONHOMY TOJIOCY CTPEJKH 00-

palileHbl CBOHMH CEBEDHBIMH KOHUAMH, a K [APYroMy — IOXHBIMH.

VcraHOBAEHO 4TO pa3HOMMEHHble MAarHMTHhHiE IOJIOCH B3aUMHO TIPH-

TrMBAIOTCH, a OJHOMMEHHble OTTaNKHBaloTcs, I103TOMY TOT MOJIOC

MArHHTa, K KOTOPOMY CTpeJKH ofpamleHbl HOKHLHIMH KOHIAMH, Ha-

sasn cesepHEM (N), a NPOTHBONOJOXHEI — IOXKHEIM (S). Ycios-

HO NPHHATO CYUTATb, YTO B CEBEPHOM MOJIOCE COCPELOTOUEH MATHETHIM
HOJOXHTEJbHOTO HAaHMEHOBAHUA, a B IOXKHOM — OTPHIATEAbHOTO.

OcHoBHOI BeJHYHHOH, XapaKTepH3YIOLeH MariuTHOEe NoJe, ABJSeT-
cA HanpsKeHHocTb H.

HanpasennocToio MAZHUTHOZ0 NOAA 8 OQHHOL TO4Ke HA3bIBALTCA
cuaa, ¢ KoTOpoti nose OeiicTBYeT Ha NOAOKUTEAbHYIO eOuHuyy KO-
AUMECTBA MOSHETU3MA, NOMEULeHHYI0 8 OQHHY0 TOUKY.

3a efMHULY HANpSKEHHOCTH MArHUTHOTO NOJSA B CHCTEME CGSM
NPHHAMAETCS CHJA, KOTOPYIO HCHBITHIBAET TNOJOKHATEJbHAS e[HHH-
1A KOJHYECTBA MAarHeTH3Ma, NOoMeIieHHag B LEHTD KPYroBoro KOHTY-
pa panuycom 0,2 cM, Koria B KOH-
Type NpOTeKaeT TOK, paBHufi 1 A.

: X ' Takasa eIuHHIa HA3BIBACTCA IPCTeE-

) ‘ PR v, Jom. Dpcrex npHHATO 0603HAYATH

s § é ! pycckoii GykBoi 3 (MM 3pCT) WIH
NN ST / nmatuHcKuME GykBamu Oe.

NG N Jna wn3MepenHs HanpsiKeHBo-

ﬁm . crH caaGhlx MAarHHTHHIX TOJelt uc-

) ., : 10/1b3Yy10TCs 60Jiee MeKHE eJHHHIB

;{ SONY L) A\ MusAu3pcTed (THCAYHAA JNOAA 9pP-

) é ,/ } ' crega) W eamma (CTOTHICAYHAS HO-

;o el v s sperena). Munnusperen o603Ha-

. ! yaeTc PYCCKMMM GyKBaMM M3 HIH

aatnHckuMH 6yksamn mOe; ramma

Pic. 2. Oprentauns MarhuTHHX crpe-  0GO3HAYaeTcCs rpeyecKoft 6ykBoit ¥.
JIOK B MATHHTHOM IIOJE NPSAMOJIHHEH - B Memnyﬂaponﬂoﬁ cHCTeMe
HOrO MarHurta, HanpasJicHHE BEKTOpa -
HanpAXeHHOCTH (TeMHBIX KOHel crpe- epunny CH 32 ennnnily HanpsiKen
70K — CEBEPHH  NOJIOC,  CBETJR — HOCTH MArHHTHOTO TIOJS  NDHHAT
10XKHET) Annep na merp (A/M), xoTopmi



coCTaBJsferT JHHIb HEKOTOPYI0  YacTb  3pCTeAa, a  HMEHHO:
1 A/mM=4r10-33,

HanpskeHHOCT> MarHuTHOrO moJs H ecTb BekropHas BelHYHHA,
T. €, OHAa ONpejesseTcs He TOJNLKO CBOWM YHCJIEHHBIM 3HAUEHHEM, HO
A HanpaBjeHweM. BekTop HanpsKeHHOCTH f1 Bcerga HampasJieH IO
KacaTesJbHOMl K MAarHUTHHIM CHJIOBbLIM JHHHSIM (CM. pHC. 2).

Eciu HanpsXKeHHOCT MarHHTHOTO IOJsI HMeeT OAMHAKOBYIO Be-
JIVYHHY H HanpaBJeHHe BO BCEX TOYKaX NOJs, TO Takoe MarHHTHOE
1oJle Ha3LIBAeTCsi OAHO PO AHB M, MarsuTHb e CHJIOBHIE JIKHHH OJ-
HOPOJIHOTO MAarHHTHOrO IOJA H306pa)KaloTcs mnapajiegbHBIMH TIps-
MBIMH, 8 HEOJHOPOJAHOTO MOJIS — KPHBBHIMH JIHHHSAMH.

B npakTHKe npHXOZHTCS MMETb [AeJO IVIaBHEIM 00pasuM ¢ Heon-
HOPOIHBIMH MAaTrHHTHBIMH nosasMH. OpHako uwacto Ges  GoJbIIOrO
yuiep6a IJA TOYHOCTH HEORHOPOJHOE MArHHTHOE MoJe MOXKHO CYH-
TaTh OAHOpPOAHBLIM, Hanpumep, B TeopHM HeBHAUMH MATHHTHOE MOJE
3emun B o6beMe, 3aHHMAaeMOM CYJHOM, IPHHHMAeTCH 32 OXHOPOLHOE
noJse. Takoe nonyileHue 3HAYHTENBHO YNPOLIAET TEOPETHYECKHE BbI-
BOJIHI.

KosnuecTBeHHbIE pacueThl B3aMMOAEHCTBHS HaMarHHYEHHBIX TeJ
npousBoAATCH Mo 3aKoHy KynoHa: cusa esaumodedcrsus dsyx mae-
HUTHBLX NOAIOCO8 NPAMO NPONOPUUOHAALHA NPOU3BEOEHUID  KOAU-
HeCT8 MAZHETU3MQ, COCPeJOTOUEHHbIX 8 JTUX NOAOCaX, 1 06PATHO
#PONOPYUOHANbHA KBAOPATY PACCTOAHUSL MENCOY HUMU:

F=T022 (1)

r2

B cucreme CGSM KkonnuecTBa MarHeTu3ma m; M #1g BHPAXKawoTCH
B a0CONIOTHHX JEeKTPOMATHHTHH X efuHnuax 3a ab-
COJIOTHYIO SJEKTPOMATHHTHYI0 eNUHHLY KOJWYECTBA MAarHeTH3Ma
OPUHHMAETCd TaKoe ero KOJHYEeCTBO, KOTOpOe HAEHCTBYeT Ha paBHOE
€My KOJMYeCTBO MarHeTuaMa, pacHoJioKeHHOe B BaKyyMe Ha paccTosi-
HuH 1 cM, ¢ cunoit B 1 guH.

Ha cuny B3auMoneficTBHSI MATHHTHBIX TOJIOCOB OKA3HIBAET BJMS-
HHe cpefa. DTO BJIHSiHHEe XapaKTepPH3yeTCsl BeJMUMHOHA, KoTopass Ha-
3bBaeTCi MATHUTHOHA NpPOHHIAEeMOCTbIo B 0Go3Hauaercs
6ykBoil p. C yu4eTOoM BJHSHHS Cpellbl CHJIA B3aHMOAEHCTBUA MAaTrHHUT-
HEIX TIOJIIOCOB ompenensiercd o6o0uleHHbIM 3akoHoM Kyusona:

F= mymsy
pr?

.

BemecTBa, y KOTOPHIX MarHuUTHash NPCHHILAEMOCTb MeHblIe eIH-
HHIB, Ha3bBAlOTCA AHMaMarHUTHHMHU. B pumamaruutsofi cpene
CHJla B3aUMOJEHCTBHSI MAarHHTHHIX MOJIOCOB GoJblle, 4eM B BaKyyMe.

Beinectsa, MarHuTHas NPOHHIAEMOCTb KOTOPHIX HECKOJBKO 60Jib-
{le eMHHIbI, HA3HBAOTCA mMapaMarHuTHbH MU, CieroBaTejbHO

B NapaMarHMTHO# cpejle CHJIA B3aHMOJEHCTBHS MAarHHTHHIX NOJIIOCOB
ciabee, yeM B BaKyyMe.



UncneHHOe 3HAYEHHE MATrHHTHOH NPOHHNAEMOCTH (L HaXOZHTCA
B 34BHCHMOCTH OT ATOMHOTO CTPOEHHA BeUleCTBa.

Y mapaMarsuTHHIX H AHAMAarHHTHBIX BEIECTB |4 OYeHb HE3HAYH-
TeJbHO OTJAHYAETCA OT €NHHHIB, BCero Ha HECKOJbKO MHUIJIHOHHBIX
WJIH THICAYHBIX HoJdeit. O@HAKO B NPHPOLE eCThb BEHiecTBa, ¥ KOTO-
PBIX Q@ BEJHKA H COCTABJAET COTHH H Aa)ke ThICAYH eAHHHU. Takue
BelleCTBa HA3LIBAIOTCI () EePPOMATrHUTHHMH (OT JATHHCKOrO
ferrum — xene3o). KpoMe 3kene3a, M3 XMMHUYECKH HHCTHIX 3JEMeH-
TOB K ()¢PPOMArHHTHBIM BEHIECTBAM OTHOCSITCSI METAJ/LIbl — HHKeNb K
K06anbT M pPeAKO3eMeNbHBIA 3JIEeMEHT raJO/IMHHH,

§ 2. HANPAXKEHHOCTL MATHUTHOTO nong
NPAMOAUHERHOTO MATHMTA

B MarsuTHO-KOMIACHOM jeJsie NPHMEHAI0T MAarHUTH B
BHAE NpPAMOJHMHEHHBIX OPYCKOB KPYIVIOTO HJIH KBaJgpaTHOrO cede-
HUf., ¥ TAKHX MATHHTOB MAarHHTHAsl OCb IOYTH COBIAAAaeT ¢ reoMer-
pHuecKo# mpoxosbHOi ocblo. OnpefenuM HanpPsiXKeHHOCTb MATHATHOrO
no/is NPSMOJHMHEHHOTO MarHHTa B TOYKAX, PACNOJOXKEHHBIX HA
NepNeHAUKYJISApe, BOCCTAHOBJIEHHOM H3 CepelldHbl OCH MarHuTa, u
Ha NPOJOJIKEHHH OCH, TaK KaK 3TH C/yyad NpeICTaBJslOT HanGoJb-
wui  TmpakTuueckuii uHTepec. Jnm mpocroThl  GyAeM  CUMTaTh,
YTO BeCb MATHETH3M MOJOXKHTEIbHOr0 HaHMEHOBAHMS COCPELOTOUEH
B CeBEPHOM IOJIOCE MAarHuTa, a OTPHLATENbHOrO — B I0XKHOM. Takoh

MArHMT HA3BIBAeTCsi CXe€MAaTHYECKHM MAaTHHTOM.
Ha punc. 3 wmsobGpaxen

CXeMaTHYeCKHH MAarHurT, pac-
s CTOSIHHE MEXAY INOJIOCaMH
kotoporo 2l. B roxuoM mo-
£/ JI0CE MarHATa COCpefOTOve-
4 HO —Mm eIMHHI KOJUYEeCTBa
MarHeTHsMa, a B CeBepPHOM —
/ £/ ~-m emxuHHIL.
BRY) HanpsokeHHOCTH MaruuT-
A HOTO TOJiISl B Touke A uncien-
\ HO DaBHA CHJe, KOTOPYI HC-
,q// roYp NHITHIBAET  MOJNOKHTENbHAS
\ eHHHIIA KOJHYECTEAa Mare-
\ TH3Ma, TOMeNleHHas B STy
e 8 *m L 0" Touky. Cormacuo 3akony Ky-
L =S JIoHa AeHCTBHE NOJIOCOB Mar-
r — HUTA  Ha TIOJIOXKHTEJIbHYI}
eMHHIY KOJHYeCTBA MarHe-
Puc. 3. HanpasieHne BeKTOpOB HampsizeH- TH3Ma, NOMEIIEHHYI0O B TOY-

Hoctd Hy u H, warumTHOro mnons mpamomn- ke A, BEIDA3UTCS CHIAMH:

HEeAHOr0 MAarHuTa B TOYKAX, DPACNOIOXKEHHBIX ’

Ha MEepUeHAMKY/spe K OCH MAarHHTa M Ha mpo- fN=.ﬁ. u fs=___i”.. R
NOMKEHAN OCH R R?




PasnogeiicTByionias H; 3THX CHJ [aeT 3HAUYeHHE HANPIKEHHOCTH
B Touke A. U3 nopo6us tpeyroapuukoB NAS u Abd umeem:

H Iy
20 R’
OTKyZa
2
Hi=fx=.
1=f R
HOlICTaBJIHH BMECTO fN €e¢ 3HauyeHue, IIOJIy‘H/IM
! M
H1= 2Um = =,
R3 R3

rie uepe3 M o6Go3HaueHO mpomusBejeHue 2/m, Ha3blBaeMoe MATHHUT -
HBIM MOMEHTOM MarHura,
IMpoussenss B mocaenneir ¢opmysne sameny R=7Vr*+[?, Gynem

HMETb
M

Hl =T
(re412y3

(2

Tlonygennasi ¢popmysna siBaseTcss TOUHOH (POPMYJOH HaNpPSXKEHHO-
CTH MAaTHUTHOrO NOJIS CXeMaTHYeCKOro MAarHHTa B TOYKaX, pacioJo-
JKEHHBIX Ha MNEepneHAMKYJsSpPe, BOCCTAHOBJEHHOM H3 CepellHHH OCH
MarHuTa.

®opMyay (2) MOXKHO MepenucaTbh B BHIE:

M M M( 2 )—%

H, = — = —

12 3 12 H r3
[zl (o)
r2 r?
2

l
Ecnu touka A Tax yaaneHa OT Mar’Hurta, 4YTO OTHOIIeHHeM oy
r

r2

MOXHO npeHeGpeub, MOJYYHM:

M «
H1= ‘—r; . (3)

BexkTop HampsxeHHOCTH ), KakK 310 BHIAHO H3 pHC. 3, mapaJie-
JIeH OCH MarHuTa M HanpaBJeH B CTOPOHY IOXKHOTO IoJioca.

Hrak, HanpaxennocTs MAZHUTHO20 NOAS MAEHUTQ 8 TOYKe, pacno-
AONHEHHOU HA nepnendurkyiape K OCU MASHUTA, 80CCTAHOBACHHOM U3
ee cepedunbl, u GOCTATOYHO YOAAEHHOL OT MAZHUTA, NPAMO APOROP-
UUOHANLHA MQZHUTHOMY MOMEHTY MARHUTA U OOPATHO NPONOPYUO-
HabHa KYOYy PACCTOAHUA OT TOYKU 00 YEHTPA MASHUTA.

Ecau xe touka A HaXoQWTCs Ha TaKOM pacCTOSHHH OT ILIeHTpa
2

l
MarHuTa, YTO OTHOLIEHHeM —— TpeHeGpeub He/lb3sl, TO HAMNpSIKeH-
r

HOCTb H; B 3TOfi TOYKe BBIUHCJSETCS Mo caenymoomielr gopmyane:

M 3 2



rjie BbhIpaXecHHE B CKOOKax npeacrasJaser cobofi nBa NEPBHIX YJieHa
pasyoxeHna B OHHOMMHAJIbHBI PAA BeAHYHHDBI

(1+—%)—i.

@opmyay (4) €acrto MHIUYT B TaKOM BHIE:
M =
H1= —( _Q") ’ (O)

rae Q= -—‘;’—lz.

OmnpenenuM HanpsiKeHHOCTb MAarHMTHOIO Toasi B Touke B
(cM. puc. 3). CoraacHo sakony Kysona neficTBHE TOJIIOCOB Maruura
Ha MNOJOXHTENTbHYIO eJHHHIY KOJJHYECTBA MAarHeTH3Ma, MOMelleHHYIO0
B TOYKe B, BHIpAa3uTCs ABYMS CHIAMHU:

m —m
= =

PaprogefictByioman H, 3THX CuJ Jaer 3HaueHHe HaNpAXEHHOCTH B
TOYyKe B:
Hy=[x+Ts.

IMocse noxcTaHOBKU 3HAYEHHH [y H fg moJyuum

m m
(r—1p  (r+0p :
IIpeo6pasyeM mocjennee BbIpaXKeHHE, NPUBERS npaBylo 4actb €ro
K 0011eMy 3HaMeHaTeJo;
mr2-2lmr3-12m—mer2+-2{mr—I02m

Hy

Hy= (ri—12y8 :
[Tocne corpamenufi, npunumas 2/m=M, noayuum
2Mr
= e 6
Hy= (6)

®opmyaa (6) aBaserca TouHoH (OPMYJOiH HaNPAKEHHOCTH MAaTHUT-
HOTO TOJSI CXeMAaTHYEeCKOT0 MAarHuTa B TOYKaX, DACNOJOXKEHHBIX Ha
TIPOIO/IZKEHHUH €r0 MAarHHTHOH OCH.

®opmyny (6) MoxHO 3anmHcaTb B TAaKOM BHAeE:

2Mr Mr oM (1 1 )—2

(ri—132 " (l—l-z—f T s
)

H=
2 2

Ecau paccrosiHue [ Majo 1O CPaBHEHHIO C r, TO, peHeGperas oT-
12
HOLIEHHEM —, NOJYUHM |
r

fym 21 )

r3

19




Bexrtop Hanpsaxennoctu fp coBmajgaer ¢ HanpasJieHHeM MAarHHT-
HOM ocu MarsuTta. UucenHo oH B ABa pasa Gosbule BexTopa Hy mpu
ONVHAKOBOM PAaCCTOSIHHM r. 3TO O3HAYAET, YTO €CJAH OCb MarHHTa pac-
NMOJIOKHUTh TEPNEHIUKYJISAPHO HAaNpaBJeHHI0 Ha HEKOTOPYIO TOUKY,
a 3ateM NOBePHYThb MariuT Ha 90°, TO HANPSAKEHHOCTbL MATHHTHOTO
IoJIA MArHHUTAa B 3TOH TOYKE OT TAKOTO NOBOPOTA YBEJHYUTCS BJBOE.

Ecnu touka B rax ynanena

OT MArHuTa, 4to OTHOLICHHEM pry
r

npeHe6peub HeJAb3s, TO BMECTO
¢opmyas (7) mosbsyiorcs ¢dop-

MyJIof 7
oM IE -
/ /7
.0
rAe BbIpaxeHHe B CKOOKax mpel- 0
cTasssger co6of /Ba mepBHIX uJe- P
Ha Da3JoXKeHHd B OMHOMHHAJb- Y, /
HBIH PSR BEJHYHHBL i /;g/ //
13\-2 Z7 PN
( _'r‘;) . SE@_\MHN
=
/ 0Ny
dopmyay (8) uacro mHmIyT "y

B CJIellyIOIlIeM BHIE:
Puc. 4. OnpeneneHye HaNpaBJCHHS BEKTO-
Hy= ( +__) (9) pa HamNpSIKEHHOCTH H marguTHOro nous
NPSIMOJUHEHOr0 MATHHTA B IPOH3BOABHOI
TOYKeE

rie P=212.

OcHOBBIBaSICb Ha JBYX PAaCCMOTPEHHHIX YacTHBIX CJydasx, pac-
CMOTPHM OOINHMI Ciydafi, T. €. ONpefeJnM HANpPSXKEHHOCTb MArHHTHOTO
noJIst TPSMOJHUHEHHOr0 MAarHuTa B NMPOH3BOJBHO PACHOJOXKEHHOH TOY-
ke C (puc. 4).

Mycre maraur NS oGaamaer MarHuTHEIM  MomenTtoM M. Tlpen-
"CTaBHB 3TOT MAarHHTHLII MOMEHT BEKTODOM, PacCHOJIOXKEHHBIM Ha OCH
MarsuTa W HampaBJAeHHHIM K N, pasJoOXHM €ro Ha COCTaBJsioNIHe
MarautHele MoMeHTH M; ¥ M, mo ABYM HanpaBJIeHHAM: MO TepIeH-
nuxyaspy K auaun OC, coepunsoulei nuentp Maraura NS ¢ touxoi C,
u no camoit aunuy OC. dTum cambiM Kak Gbl 3aMeHseM MarHut NS
IBYMsi IPYTMMH MarHuTaMH, CYMMapHO€ MArHHTHOE NOJie KOTOPHIX 3K-
BUBAJIEHTHO HOJI0 MarHuta NS. BeauuwHEl MarHHTHBIX MOMeHTOB M,
B M, onpefeasiotTcs CJAeAYOIIHMH BHIPaXKeHHSMH:

M=M sinp u My=M cosg,

rae ¢ — yroa Mexnay aunupedl OC v MarHWTHON ocpio Maruuta NS.
Hanps:keHHOCTHI MarHHTHHIX TMOJEH 3aMEHAIONNX MAarHHTOB B TOY-
ke C B coorBetctBHH ¢ ¢opMmynamu (3) m (7) Oymyt:

Hl——-— n Hy= 2M°.
r3

11



IMoncrasiassa BMecto My u M, ux sHaueHHs, NOJYUHM:
M. 2M
= —-§I —_ — <
H, el ne u H, — oSO

CJI0XKHB TeOMEeTPHUYECKH HanpsiXeHHOCTH H; m H,; nojayuuM Besu-
YHHY HanpsKeHHocTH H MarHUTHOTO 1OJSl NPSMOJHHENHOro MarHHuTa
B IIPOM3BOJILHOH TOUKe:

H=H?+4H2= (%)2 (sin2p+4cos?g),

OTKyZa
= %Vl +3cos%g. (10)

§ 3. B3AMMOJAEACTBME IBYX MATHMTOB )
B ORHOPORHOM MATHUTHOM NOIJE

Paccmatpupas B3auMoelcTBHEe IBYX MAarHHTOB B Of-
HOPOJHOM MAaTHHTHOM @oJie, B KayecTBe OJHOTO M3 MArHHUTOB BO3b-
MeM CBOOOJHO MOJABEHICHHYIO MarHHTHYIO CTpeJKy, a B KadyectBe IApy-
roro — NpSIMOJHHeH b Maraur. J[sig npocToTH  NPAMOJHHEHHBIR
MAarHuT M MarHuTHYIO CTpeJky GyZeM CUHMTATh CXeMaTHYeCKHMH Mar-
HUTaMH.

Ecan cBo6OJHO NOABEINEHHYI0O MAaTHUTHYIO CTpeNKYy, HMEIILYIO
MATHHTHBIE MOMeHT 2/m, MOMeCTHTb B OJHOPOZHOE MAarHHTHOE IoJe
HanpsiKeHHOCTbI0O H, TOo Ha mOJIOCH CTpeJkH OyayT nelcTBOBaTh
paBHBlE [0 BeJHYHHE, HO IPOTHBONOJOXKHEE MO HANPABJICHHIO CHJIBI
+mH u —mH, xaxpnaa u3 KOTOPHIX mnapajnenbHa Bektopy H

(puc. 5).
. Cunpt +mH w —mH o6pasyor napy cuda,

Ne m1eyo #A KOTOpPOH, KaK BHIHO M3 PHCYHKA, pas-

Ho 2[siné. Ilox nmefictBHeM Bpalaiomero Mo-
MeHTa Inapbl CHJI CTpesNKa YCTaHOBUTCSH BIOJb

g " Bektopa H.

BeanunHa Bpamjaiomero MomMeHta P paBHa
*mH NPOU3BENEHNUIO OJHOK #3 CHJA Naph Ha mJje-
40, T. €.

/A ) P=2[mHsind. (11)

| IlpencraBuM Temepsb, YTO Ha HEKOTOPOM pac-
| CTOAHAM I OT CTPEJKH NS B OfHOH C HeHl ropu-
30HTAALHON IJIOCKOCTH YCTAHOBJIEH HEMORABHKHO
S NpAMOJUHEHHbA MAarHHT NS, MarHHTHHE MO-
MeHT Koroporo M (puc. 6).
-mH Ilycte paccrosinme r npu 3ToM Gyner Ha-
CTOJIbKO OOJIBUIKM, YTO MATHHTHOE II0JI€ MAaTrHH-
Puc. 5. Bpamaio- Ta B ofbeMe, 3aHUMaeMOM CTPEJKOH IpH Beex ee
UM MOMEHT Mar- MOJIO¥ €HHSAX, MOXKHO CUYHTATb OALHOPOJHWIM TMIO-
HHUTHOH CTpeJKH JIeM.

<7

12

P




HanpsizkeHHOCTb  MarHHTHOrO noist Marwuta NS B IEHTpe Mar-
HHUTHOH CTPEJIKH, OCHOBHIBAjiChb Ha BHIBOJAX NpejBIAYLIEro maparpa-
¢da, MOXKHO INpPEACTaBHTb NBYMS COCTABJSIOUIUMHU:

M. 2M
Hy= — sing u Hy= ~— cosg.
r3 r3

CocraBasiomas /; nanpasjgeHa nepneHIukyaspao Jauauun 0O,
a cocrasaswomas Hy,— napannensno auuun 00,.

Hanpsaxennocts MarHutHoro moasi Maruuta NS BO Bcex TouKax
o6beMa, 3aHHMaeMOro CTPENKOH NS, OAMIAKOBA, TaK Kak Iojge Mar-
HHTa B O0beMe CTPeNKH Mbl YCIOBHJIHCH CUHTAThb OZHOPOAHBIM. Ha

L

-mR

Puc. 6. BaaumozefictBiie MarHHTHOH CTPeJIKH M NPSAMOJHHEHHOTO MAarHHuTa,
HOMEIUeHHHX B OAHODOJNHOE MATHHUTHOE NOJe

3TOM OCHOBaHuH HeHcTBHe MarHuTa NS Ha ceBepHHII MOJIOC CTPeNKH
BHIpasutTcsl cunamu +mH, n +mH; B Ha IOXKHBH [OJIOC — CHJIA-
MU —mH, u —mH,.

Cunet +mH,, —mH, u +mH,;, —mH; o6pasyoT naps cHI,
Bpaliamollie MOMEHTbl KOTOPHIX, MO0 aHAJOTHH C BhipamenHeM (11),
COOTBETCTBEHHO OYAYT:

2imH,cos ($—38) u 2[mHgsin (p—86),
rAe P — yroJ MeXnay BektopoM H u suHmel LeHTPOB OO0y
8 — yros mexny BekropaMu H M 0CbI0 MAarHMTHOH CTPEJKH.
YuuThiBag HAanpaBjieHHs BCEX TPeX BpPAIlAOUIMX MOMEHTOB, Jei-

CTBYIOHIMX HA CTPEJKY s, HAUHLMIEM BbIpAXKEHHE 1] CYMMAapHOro
Bpamamuiero MoOMeHTa:

2ImH sin 8—2imH, cos (Y—38) —2ImH,sin (y—8).
13



IIpn HexoTOopOoM 3HaueHHH yraa § cTpenka oOKaxercs B NOJOXe-
HHH paBHoBecHsA. B 3T10M cAyyae cyMMapHHfl BpaIRaomiHii MOMEHT
6yner paseH HYJIO, T. €.

2ImH sin 8—2Imi, cos (y—8) —2{mH,sin ($—38) =0,
WY, Nocjie CoKpameHus Ha 2[m,
Hsind— Hcos (v—38) — Hasin ( —8) =0,

ITocnennee paBeHCTBO MpeAcTaBAsieT cOGOH YC/IOBHE DPaBHOBECHS
MarHuTHOR CTpelKH, NOMeIleHHOH B ONHOPOAHOE MATHHTHOE foJie
M Haxojsulefics moj JeHCTBHeM npsMOJMHEHAHOr0O MAarHMTa, KOTAa
CTPeJIKa M MarHuT JieXXaT B ONHOA TOPH3OHTaJbHOH nnockocTH. Ec-
JH NOACTABHTL B 3TO paBeHCTBO BMecto H; W H, Bx 3HaueHus, 1O
YyCJIOBHE pAaBHOBECHS MArHHTHON CTPeJIKH HPHMET CJAedyOUuHi BHA:

Hsiné—% sinpcos (Pp—=8) — 2—:‘—;[ cos ¢ sin(p—38) = 0.

PaccMotpuM 1ABa YacTHBIX CJaydasi B3aHMHOTO  pPAaCHOJIOXEHHS
MarHuTa M CTPEJKH, KOTOpHle HOJYYH/IH Ha3BaHHUs NEepBOTO M BTO-
poro I'ayccoBa moJoXKeHHUM.

IlepBoe F'ayccoOBO mNOJOXEHHE: MarHUT NepHNEeHAMKY-
JsipeH XK BeKTopY H HampsiXKeHHOCTH OZHOPOLHOTO MAarHHTHOrO MO,
LEHTP CTPEJKH JIEKHT Ha NPOJOKEHHH OCH Mariura (puc. 7).

B atom ciyuae yroa =0 u yrox $=90°. Iloxcrasaas stu 3ua-
YeHHss YIVIOB @ W Y B YCJOBHE DaBHOBECHs] MAarHHTHOH CTPEJKH, 110-
JYYHM:

Hsind— 2—:‘;—[ cosd=0,

A ol

®opmyaa (12) npume-

HSI€TCS Ha NpaKTHKE JJd

A P i onpejeIeHHsl TOPH3OHTA/IDb-
: [ HOBl cocrasasiomess H sem-
] Horo marmerusma. Jaa
i 3TOr0 MAarHHT, MAarHHUTHBI1
" MomeHT M xortoporo 3apa-
| Hee H3BeCTEH, pacnoJjara-
| 10T Ha PacCTOSIHHH 7 OTHO-
g CHTEJIBHO CTPEeJKH B CO-
% OTBETCTBHH €  NEPBHM
FayccoBrM  mosoxeHnem

u H3Mepsiior yroa 8. Ha-

Puc. 7. Bsamymoe pacnonomenne npamonmneino- MEPHB_yroxr 8, mo dopmy-

ro MarHMT2 W MarmmTHoii crpeakm. B nepson € (12) BbluMCaAsiOT Ha-
TayccoBoM TOMIOMeHHH npsxennocth H.

n
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Gopmynoit (12) moabsyroTcd  TakkKe A
ONnpefeIeHHsT MATHHTHBIX MOMEHTOB MAarHHTOB.
Jnst 3TOf UeaH HCMBITHIBaeMBIE MAarHHT W Mar-
HATHYIO CTPEJKY pacrnojiaraioT B COOTBETCTBHH
¢ nmepBeM ['ayccoBBIM IOJIOXKeHHeM B OXHOPOZ:
HOM MAarHHTHOM NoJe, HanpspKeHHocTb f KoTo-
poro H3BecTHa. M3MmepuB paccTosiHME r H YroJa
OTKJIOHEHHSI CTPeNKH O, BBIUHCJAAIOT MAarHUTHHI
MoMent M: -

M= %Hrstgﬁ.

Bropoe TayccoBo mnoJoxeHue:
MAarHHMT HepHeHIUKYJsipeH BeKTopy H HanpsiKeH-
HOCTH OJHOPOXZHOIO MAarHHTHOTO IOJS; LEHTP
CTPeJIKH PacHoJIoXKeH Ha NepneHAHKyJaspe K OCH
MarHuTa, BOCCTAHOBJIEHHOM H3 €ro CePeMHHl p.. g Baamumoe pac-
(puc. 8). NOJIOXKEHHE  IpPSIMOJH-

B stoM cayuae yrom ¢=90° u yrom $==0° ueimoro wmarshra =
[ToncraBnsisn 3HaueHHe YIJIOB ¢ H P B YycjqoBHe MArHHTHOH CTPEIKH BO

o X propou [ayccoBom no-
PABHOBECHS] MATHHTHOH CTPEJKH, NOJYYHM: HOMEHAR

. M —
Hsing ——; c0s8=0,

HJIH p
= Z-otgs. (13)

®opmyna (13) Taxxe MoxeT GhITh HCIOMb3OBAaHa st Ompelese-
HUSA TOPH30HTAJbHOM cocTaBJsOmel I MarHUTHOTO noJs 3eMaH U
MAarHuTHBIX MOMEHTOB MAarHHUTOB.

§ 4. MATHMTHBIE CBOWCTBA EPPOMATHMTHBIX TEN

«

Kax yxe ormeuasoch, Bce BellecTBa 110 BeAMYHHE HX
MarHHTHOH TNPOHMIAEMOCTH | NOAPA3NeNAOTCS Ha TPH TPYNNH:
LuaMarHHTHH e, y KOTOpHX pu<<l, mapamarsunTubne u>1
H beppoMarduTHEe u>l.

QeppoMarsHuTHble BelleCTBA, KaK OBLJIO CKa3aHO BHIe, OTJIHYa-
I0TCS1 OT BCeX APYrux GOJbUION BeJHYHHON MArHHTHOM IPOHHIIAEMO-
CTH, T.€.CHJbHO BHIPAXKeHHOH CHOCOGHOCTHIO HaMarHMYHBaThCHA. Ta-
KUMH Xe cBoiictBaMu o6sajaloTr ¥ GeppoOMarHuTHEE TeJa,
T. €. TeJa, H3TOTOBJEHHHEe U3 (epPOMarHHTHBIX BEIIECTB.

Cnoco6HOCTh T€1 HAMAarHUYMBATBCA MOXHO OODBACHHTH CHeAyio-
piuM o6Gpa3soM.

AtoM JI060r0 XHMHUECKOTO 3JIEMEHTAa COCTOHT H3 IOJIOXKHTEIbHO
3apAXKeHHOTO $/pa, BOKPYr KOTOpPOro mo opOHTaM BpPalalOTCH OTPH-
IlaTeJbHO 3apsiKEHHbIe YaCTHIE — 3/1eKTPOHbI. DJIeKTPOHEI, KpoMe To-
ro, coBepIlalOT BpalleHHe BOKPYF CBOEH ocH. Bpalenne 3/1eKTPOHOB
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BOKDYr CBOelfi OCH M BOKDYT slpa NOZOGHO KPYroBOMy TOKy ofpa-
3yer MarHHTHOe IOJIe M, CJIENOBATeNbHO, COOGLIAaeT aToMy M MoJe-
KyJe BelecTBa HeKOTOPHId MarHuTHeiA MoMent. [ToatoMy mmGoe
BEIeCTBO, CMOCOOHOe HAMAaTHHYMBATHCH, COCTOMT H3 GECUHMCACHHOTO
MHOXEeCTBA MOJIEKYJNsPHBIX MaruutoB. Ecium MoJsekyjspHble MarHu-
THl pasMelleHbl GecrnopslouHO, TO O6Llee HX HeficTBHE DABHO HYJIO
W BellecTBO He HaMarHwyeHo. Ha MoJeKyJsIpHble MAarHHATH HeHCT-
BYIOT YONpYrue CHJB, YA€PXHBAIOUIHEe HX B HOJOXEHHH PABHOBECHS.
Ecin xe BemecTBo, cnoco6HOe HaMarHWYHBATLCSH, HANPHMED JKEJIe30,
BHECTH B MarHHTHOe IoJie, TO NOJ AEeHCTBHEM MArHHTHBIX CHJ MOJe-
KyJsipHbleé MarHuThl OPHEHTHPYIOTCSI B ONpeXeJeHHOM HalpaBJeHHH
H KeJje30 NoJspHu3yercd, T. €. HaMarauumBaercs. [Tocsie Toro Kak Bce
MOJIEKYJ/IIPHbIE MarHUTHl YCTAHOBSITCS B HANPAaBJEHHN BHENIHHX Mar-
HUTHBIX CHJI, HACTYNAeT COCTOSHHE MAarHHTHOTO HACBHIIEHHA M Hajb-
Helllllee HAMATHHYMBAHHE CTAHOBHUTCS HEBO3MOXKHBIM.

Ecan ycrpanuth HaMarsuumBalolllee II0Jie, TO BHYTPEHHHe YIpy-
THe CHJbl HAYHHAIOT BO3BpallaTbh MOJIEKYJSIPHBIE MACHHTHI B MPEX-
Hee moJoxeHnne, OjfHAKO BCJAEACTBHE NapaJIeJbHOH OPHEHTHPOBKH
MOJIeKyJApHble MAarHHThl B3aHMOAEHACTBYIOT Mexjay co6oi H ympyrue
CHJILI YK€ He B COCTOSIHHM BO3BPAaTHTb MX IOJHOCTHIO B Ipexuee Gec-
TNOPAN0OYHOE COCTOSIHHME, TMOJYYaeTcsl SIBJCHHE OCTATOYHOTO MarHe-
tuaMa. TakuMm oO6pasoM, BemecTBa 00s125aI0T CHOCOOHOCTBIO COXpa-
HATb B ce6e HEKOTOPYIO OCTAaTOYHYIO HAaMarHW4eHHOCTB.

B nuaMarHUTHBIX BellleCTBAX CTPOEHHME aTOMa TaKOBO, YTO Mar-
HUTHblE MOMEHTHl, CO3JZaBaeMble OTAEJIbHBIMH BHYTPHATOMHBIMU
3J€KTPOHAMH, OYeHb MaJbl, TaK YTO aTOM H MoJeKyJa B IeJOM OKa-
3BLIBAIOTCH IOYTH HeMarHHTHBIMHM. IlpHueM pauamarHuTHbie BellecT-
Ba HAMarHWYHBAlOTCS B HaNpaBJIeHHH, NPOTHBONOJOXHOM HaMarHu-
YHBAIOHWIEMY IOJIO, TO3TOMY 'HX MAarHHTHas NPOHHIAeMOCTb MeHb-
e efHHHUIbL.

ITapamarauThHble B (GeppoMarHUTHHE BellleCTBAa, MAarHHTHAas IPo-
HHILAEMOCTb KOTODHIX OOJibllle eJHHHUIb, HAMArdHHYHBAIOTCA MO Ha-
npaesiennio moas. OnHako MOJEKY/sPHO-TENJIOBOE IBMXKEHHE B Ila-
PAMArHHTHHIX BELIECTBAX PAaCCTPAaHBAET OPHEHTALHIO MOJEKYJSIPHBIX
MAar{uToB, II03TOMY MNapaMarHUTHHIE BeIleCTBA HaMarHUYHBAIOTCSH
caa6o. deppoMarHuTHHIE XKe BellecTBa 06/1aJal0T CNOCOGHOCTBIO Ha-
MaTHAUYMBATBCA TOYTH JO MOJHOrO HAaCHIIEHHH Jaxe B CPaBHHTENb-
HO c1a0biX MATHHTHHX NOJASX. DTo OODBACHSIETCS TeM, 49TO B (eppo-
MAFHHTHBIX BeIECTBaX CYUIECTBYIOT BHYTPEHHHE CHJbI, KOTODHIe,
NPEOOJIeBas BJASIHHE TEIUIOBOTO JBHXKEHHS, COLEHCTBYIOT YMOPsAAO-
YeHHOH OPHEHTALHH MOJEKYJSPHBIX MAarHuToB. DTH CHJ/IBI HA3BLIBAIOT-
ci 0O6MEeHHBMH CHIAMHU.

Tpu HaMarHuuyuBaHHM (epPOMArHHTHOE TENO NMpHOOpeTaer HEKo-
TOpBI MArHMTHBIE MOMeHT M, paBHBII reoMeTpHuecKoil CyMMe Mar-
HHTHHIX MOMEHTOB BCEX MOJIEKYJsIPHBIX MAarHMTOB TeJja.

MarHuTHBI MOMEHT, NPUXONALIHiCS HA eJuHHLy ofbeMa v Ha-
MATHHUEHHOTO TeJa, Ha3blBaeTcsi HaMarHHuYeHHOCThO J.

- M (14)
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B ¢opmyse (14) npeamoaaraercs, 4to TeNO0 HAMArHUYEHO OJHO-
POIHO, T. €. PAaBHOMEPHO IO BCeMY o6pemy.

CreneHb cnocoOHOCTH TeJda , K HaMarHH4Y#WBaHHIO  ONpelnesIsieTcs
OTHOMIEHHeM HaMarnuuesnocTd # X HaUpsKeHHOCTH H HamarHuyu-
BalOllero I1oJst. DTO OTHOUIEHHE Ha3LBaeTCs MaTrHHTHOX BOC-

NMPUUMUYHBOCTLI Tedaa ¥
J
14
w= . 15
: (15)
Kak noKasblBalOT MHCCIE0BaHMs, MAarHuTHas

BOCOPHHUMUYHBOCTb Te€J14d %' 3aBHCHT OT MATHHT-

HOW BOCHIPDHHMYHBOCTH % BelUlecTBA, H3 J a
KOTOPOrO M3TOTOBJCHO TeJIO. 3 :
x 1%
200 - 4 o A :
150 o) H
100 + v ,
50 ) A
Y 4
1 2 3 4 a
Puc. 9. Tpadux 3aBHCHMOCTH Puc. 10. Ilerns rucrepe-

MarHUTHOK BOCIHPHHMYHBOCTH Ke-
Jiesa OT HaNpsiXKEHHOCTH HaMar-
HHYMBAIOLWIETO MNOJAA

3Huca

Maruuntaas BOCIPHHUMYHBOCTL BECLUECTBA
NPOHHIAEMOCTBIO CJAEAYIOILHM COOTHOIICHHEM

n= "1 (16)

4n

CBSI3aHAa € MATHHTHOH

Hs ¢opmynnt (16) BuaHO, uTo heppOMATHATHBE BellecTBa, OTJIH-
qapmuecs GOMbIIAMH SHAYEHHMH MAarHATHOH NPOHHIAeMOCTH, 0C-
JafaloT COOTBETCTBEHHO H GOJbLIOA MAarHHTHOH BOCHPHHMYHBOCTBIO.

H3BecTHO, YTO MAarHHTHass TPOHHIAEMOCTh BeIECTBA 3aBHCHT OT
HANPSIKEHHOCTH MArCHUTHOTO mnoJis. MaruuTHas —BOCHPHEMYHBOCTD
BeIlleCTBA TaKXe OKAa3hiBaeTCs HEeNMOCTOSHHOH M 3aBHCHUT OT Hamnps-
JKEHHOCTH HaMaTHAYHBAWONIEro NoJd.

Ha puc. 9 nokasaHa 3aBHCHMOCTb % OT H s xenesa. ITo ocu
afemmce OT/IOMNKEHHl 3HAueHHss HampspKeHHocTd f, a mo ocH OpAM-
HaT — MaTHHATHON BOCIHPHHMUMBOCTH %. IIpu caaGhX noasgx x MaJo.
3ateM, mo Mepe yBenuuenus [, BeiWuHHa % HAUWHAET BO3PACTATE,
cHauana MeJeHHO, a 3aTeM ObICTPo, JAOCTHras HauGoJpLiero 3Ha-
yeHHsi NPH HANPSXKEHHOCTH II0Js OKOJO 2,5 3. [Ilpu nanbHeimeM
YBE/HUEHHH HATPAIKEHHOCTH MATHUTHAsS BOCMPUAMYUBOCTD  KeJ€3d
yMeHbIIaeTCsi M NPH OOJBUIHX 3HAYCHHSX H oua craHoBHTCA O/aH3-
KOH X HYJIIO.

PaccMoTpHM XapakTep HaMarHWUMBaHHsi (eppOMarHUTHOrO 6pyc-

Ka, KOTOpbi paHee HaMarHWYMBAaHMIO HE HOABEPrafcs (puc. 10).
2 I1. A. Heuaes, B. B. I'puropnes 530013 BnAﬁMOCTOKCKM“ } 17
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IlpencraBuM cebe, YTO (EPPOMArHUTHBIH OpPYCOK BJOXKEH B COJe-
Houll. BKIIOYMB TOK B OOMOTKY COJIEHOMAA H YBENHYHBAsT HOCTEIIEHHO
ero CHJy, a CJAeNOBATeNbHO, W HAaNpPIKEHHOCTb HAaMaTrHHYHBAIOLIEro
nons H, Mbl BHI30BEM NOCTeNeHHOE BO3pacTaHHe HAMAarHHYEHHOCTH [0
HauGospllueii BeauuuHbl J; (ysactoxk Oa kpuBo#i). Bemuwumna J, ua-
3bIBAeTC HaMAaTrHHYEeHHOCTbIO HachueHusda MarantHoe
naceimenne Hacrynaer npu x’'=0. Ecau Bcrex sa stuM HauaTh, oc-
Ja6ag9Th HaNpsXKEeHHOCTb HAMArHAYMBAIOLNEro IMO0Jf, YMEHbIIasi CHIY
ToKa B 06MOTKe, T J Takke OyfeT yMeHbwaTbcsi (y4acTok ab xpu-
roit). OnHako yMmeHbllleHHe J NPOHCXOIHT C OTCTAaBaHHEM OT NEPBO-
HayaJbHBEIX €€ 3HAYEHHH NIPH TOR XKe caMofi HampsXKeHHocTH H. D10
OTCTaBaHHe HOCHT Ha3BaHHe THCTepe3mca. YBlenHe THCTEpe3H-
ca o0bsAcHsAeTcd TeM, uTo (eppoMarHuTHbIe TeJa O06JafalT CHOCOG-
HOCTBIO COXpaHATb B ceGe OCTATOUHYIO HaMarHHuYeHnocrs J, mocie
TOrO, KaK HanpsKeHHOCTb HaMarHHYHBAIOLIETO IOJ YMEHbIIEHa IO
EVJI.

Uro6nl ycTpaHHTb OCTATOYHYIO HaMarHH4EHHOCTb, HAZO CO3AATh
MarHUTO€ IMOJIe NMPOTHBOMOJIOKHOIO HAmpaB/eHHs, T.€. H3MEHHTh Ha-
npaBjieHHe TOKa B 06MOTKe coseHouia. [IpH yBeJHYeHHH HampsiKeH-
HOCTH MOJISI NPOTHBONIOJOXKHOTO HaHpaBJeHHA OCTATOYHAsh HaMarHH-
uYeHHOCTb J» HAauHeT YMeHbIIaTbCsl (y4acTOK bC KpHBOH) M NPH HEKO-
TOPOM 3HaYeHHM HampsKeHHOCTH — H, craHer paBHO# Hymo. Beau-
ynuHa H. takum 006pa3oM NpPEACTaBJseT Ty HANPSIXKEHHOCTb WOJS,
OpH KOTOpOH YHHUTOXKAETCS OCTATOYHAs HaMarsiuyeHHocts. Ciepo-
BATeNbHO, HANPSAXKEHHOCTb f; ABAsSeTCHs Mepoil TON «CHAB», ¢ KOTO-
POl yHepXHBaeTCsl OCTAaTOYHAs HAMAarHM4eHHOCTh (PEPPOMArHHTHOTO
6pycka. Ilostomy Benmumny H. NpHHATO HA3LIBaThb ViepKHBAIOIIEH
HAM KO3PUHTHBHON cuJIOM.

Hanbuefimee yBeauuende H B Hanpasiennun Oc¢ BHI30BET YBEJH-
ueHne J o6paTtHoro sHaxka (y4acToK cd KpHUBOH).

Ecau satem BHOBb yMeHbuIuTb H [0 HYAsA, TO OPYCOK COXpaHuT
OCTATOYHYI0 HaMarHHYeHHOCTb — J, (yuactok de xpuBok). Haa ycr-
paHeHHs 3TOH HaMarHWYEHHOCTH HAJ0 H3MEHHTb HanpaBJeHHe TOJs
H YBEJHYHBATH HAUpPSXKEHHOCTb OO 3HayeHus H, (yuactox ef xpusoii).

[Ipn mnocaenyiomieMm yseauwdedun H KpuBas moiifer BBepx H
3aMKHeTCs B TOYKE 4.

ITonyuennasi saMKHyTasi KpHBas HasblBaeTcs nertJeil rucre-
pesuca.

Kospuurusras cuna H, sBnsercsi BaXHOH XapaKTepHCTHKOM
(eppoMarsuTHOro Matepuasa. Uem OoJiblle KO3PUHUTHBHASI CHJE,
teM OoJsbmielt crnoco6HOCTHIO o6Jajfaer HaMarHu4eHHOe Tedo YyAep-
KUBaTh B cefe OCTATOUHBI MarHeTusM. B 3aBHCHMOCTH OT BeJHUH-
Hbl KO3DUMTHBHOA CHJIB (peppOMarHUTHBIE MaTepHaJbl JAeJATCA Ha
TBepAbie W MSIKHe B MAarHHTHOM OTHOHIEHHH.

TBepnbe B MAarHuTHOM OTHoOwmWeHHH deppomMmar-
HHTHB E MaTepHaMbl HMEOT O6OJbUIYI0 KOSDUUTHBHYIO CHJY,
T. e. 06MafaloT CHJIbHO BBIPAXKEHHOH CIHOCOOHOCTBIO YAEepXKHBaTh B
ce6e OCTATOYHYI0 HaMarsiHyeHHOCTh. [l0STOMY OHM  NpHMEHSIOTCS
I, H3TOTOBJIEHHS IIOCTOAHHBIX MarHMTOB. BoJbinoil TBEPROCTHIO B
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MATHUTHOM OTHOIIEHHH 06/aJaioT YIJIEPOAUCTHE W XPOMHCTHE CTa-
JIH, a TaKke cTajgu ¢ OOJbIINM cojaepikaHHeM KobajbTa.

K TBepAbIM B MAarHHTHOM OTHOIUEHHH MaTepHanaM YCJIOBHO OT-
HOCAIT TakHe ¢epPOMATHHTHHIE MAaTePHAaNbl, Y KOTODHIX KOSPILHTHUB-
Haa cuna Goaee 20 5.

Msirkue B MArHHTHOM OTHOMmMEHHH PeppPOMATHHUT-
Hble MaTepHaJbl HMelOT BeCbMa Malyl0 KO3DLHTHBHYIO CHJY,
T. e. MO4TH He 06JazaloT CrnocoOHOCTBIO YHAePXKHBATb B cefe ocCTa-
TOYHYI0 HAMarHHYeHHOCTD,

K MArkum B MarHHTHOM OTHOIIEHMH MAaTepHaJaM YCJIOBHO INpH-
HSITO OTHOCHTb TakHe (eppOMarHuTHHE MaTEPHaNbl, y KOTOPHX KO-
SpUHTHBHASA CHJIA He Opesbimiaer 2 3.

Huxe npuBozsrtcs BeJHUMHH KODPLUHMTHBHONH CHJIEL B 3pcTeaax
BJA HEKOTOPBIX ¢ epPOMATHHTHHIX MAaTepHAJIOB:

Ilnatuno-k006anbTOBRA  cOAaB .. .. . 4000
Cnnas nJaTHHH € XeqesoM . . . . . . 1500
Cnnas «Margpko» . . . . . . . . .b550
Cnnas «Bukkasmo#» ., . . . . . . . 500
Ko6anbTOBa® crane . . . . . . . . 240
Boabpamosas cram» . . . . . . . 60
CygocTpouTesnbias cranp . . . . . . 8
XKeaeso «Apmxo» . . . . . . . . 08
Cmnas «[lepMamtot» . . . . . . . . 0,03

*  MarauTHas BOCIOPHUMUMBOCTb % TeJa H, CJIEHOBATEJbHO, HaMmar-
HHYEHHOCTb J 3aBHCAT He TOJBKO OT K03(hGduUHEHTa MaTHHTHOH BOC-
OPHHMUKMBOCTH BeileCTBA % KW HANPAXKEHHOCTH MAarHUTHOrO MOJs, HO
H ot Qopmbl Tena. DTa 3aBHCHMOCTb ONPEAEIAETCH  CAeAyomed
dopmynoii:
r__ K
14+xN’

rie N—ko3dpbuiHeHT pa3MarHuyuBaHUS.

Koadpoduuvenr N pas pasanuuelx Gopm Tena uMeeT pasHhle 3HA-
yenus. OxHako uyeMm OGoJibile AJIMHA TejJa NO CPABHEHHIO ¢ APYTHMH
€ero pasMepamH, TeM MeHblle koddpduuuest N. ¥V nuHeliHHX OpycKoB
C JIOCTATOYHOH HOJISl MPAKTUKH TOUHOCTBIO €ro MOXKHO CYHTATh paB-
“HHIM HyJa0. JInHeHHHIM OpyCKOM Ha3HIBAaeTCs TAaKOH HNpsiMOJHHEF-
HBIH GpycOK, AJAMHA KOTOPOro 3HAyHTeNbHO mnpeobiajgaer Hax Ipy-
TAMH ero pasMepaMu. -

JlnnefiHplii OpYCOK HaMarHmYUBaeTCsl TOJAbKO B INPOJOJBHOM Ha-
NpaBJeHUN, NPHUEM HAMarHHYeHHOCTh Opycka B OJHOPOJHOM Mar-
HHTHOM I[IOle HAampsKeHHOCTbio H onpenensercs CJAeAyIOMHM Bbipa-
JKEHHeM:

J=wuHcosa, (17)

TAe 0— yroJ MexNy TpOROJLHOA Ocblo Gpycka M HanpaBJeHHEM
noas (puc. 11).

Hs dopmyant (17) caeayer, uto ecnu ocbh JHHeliHoro Gpycka nep-

NEeHIHKyNsApHA HaNpaBJeHHIO noJis, To GpYycOK He HaMarHHYHBaercs,
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1aK Kak ¢=90° c0s90°=0 u J=0. HauGosbuyio HaMarHHYEHHOCThb
6pycok MONYyYHT B TOM CJydae, KOrja ero och HampaBJjeHa napad-
JeJIbHO HampaBJIEHHIO TOJdA, TaK Kak mnpd 3toM a=0, cos0°=1 u

J=xH.
Ecan aunefiHbft GpycoOX NOABEpPraercsi OXHOBPeMEHHOMY BO3AEf-
CTBHIO HECKOJIbKHX MAarHHTHbHIX 10Jefl, To CyMMapHas HaMarHHyeH-
HOcTb 6pycKa paBHa CyMMe HaMarsWueHHOCTeH, mpo-

N HCXOASIIIMX OT Ka)KIOTrO MOJIS B OTAENbHOCTH:
N B ¢opmynax (17) u (18), Tak xe kak u B ¢op-

myae (14), npepmosaraercs, YTO TeJI0 HAMAarHHYeHO
paBHOMEPHO MO BCEMY OOBEMY.

Teno HamarHuywBaeTCss PaBHOMEDHO JIHIIb B TeX
c/ayuasix, KOTAa MaTepHaJ, H3 KOTOPOTO OHO H3TrOTOB-
JIEHO, OJHODOJEH B MAarHHTHOM OTHOIIEHHUH TI0 BCEMY
o6beMy Tesla M KOIla HAMAarHHYWBAIOILEe M0Je OXHO-

S ponHo. Heco6mofneHne oZHOrO H3 3THX YCJIOBHH npu-
Pic. 11.Tlonsp- BOAHT K HEDABHOMEPHOMY HAMArHHUMBANHIO TeJa. He-
HocTh  suHeimo.  PABHOMEPHOCTh HAMAUHHUMBAHHS MOXKHO He YYHTHI-
ro GOpycka, ma- BaTh, €CJH HAMATHHUHMBAHHE Teja TNPOHUCXOAHT B CJa-
MarHuueHHoro B 6OM MAarHHTHOM IOJIE H HAMAarHHYEHHOCTh Teja HeBe-
OAHOPOAHOM  npga T, e B 9TOM ClHyYyae MOXKHO NPUMEHATb GOPMY-
MarHuTHOM IHoJIe o
ael (17) u (18) ¢ mocraToyHOR A/ NPAKTHKH TOYHO-
cTbio. VIMEHHO TakK NOCTYNAT B TEOPHH MAEBUAlVH,
paccMaTpHBas HaMarHUYMBaHuUE CYIOBOTO KeJjieza B C1aGoM MarHuT-
HOM mosie 3eMJH KaK paBHOMEpHOe.
Hs Boipaxenus

J= % uMeeM M=Jvu.

[Tosromy, yMHOXas o6e yacti ¢opmya (17) u (18) ma ob6weMuv
HAaMarHuuuBaeMoro OpycKa, MOSYyYHM:

M=xvHcosa; (19)
M=M+Ms+M;3+... (20)

HamaruuuenHocts (eppOMarHHTHHIX TeJ 3aBHCHT He TOJBKO OT
HX MarHHTHBIX CBONCTB M HANPSKEHHOCTH HAMATHHYMBAIOIIEFO MMOJS,
HO H OT TEMIEPATYPHBIX H MeXaHHYECKUX BO3JEHCTBHH Ha TEJO B TPO-
ecce HaMarHHYMBAHHUS.

Ecan B mpollecce HaMarHMuHBaHHs (eppOMarHuTHOe TeI0 NOM-
BepraeTcd MexaHHUYeCKOMY BO3HeHCTBHIO, HalmpHMEp BCTPAXHBAHHIO,
TO OHO HaMaruuyuBaeTcs HHTeHcHBHee, COTpsiCeHHs 0CJabAAOT CH-
Abl TPEHHSI MEX/Y MOJEKYJSDHBIMH MarHMTaMH M nostcMy obJerua-
10T HX OIpeJNeJeHHYI0 OPHeHTALHIO NOJ BO3LAEHCTBHEM BHENIHEro Mo-
Js, T. €. CHOCOGCTBYIOT HAMAarHHYMBaHMIO. B mpomecce pasMar{uyusa-
HHUSl COTPSICEHHS PacCTPAMBAIOT OPHEHTALMIO MOJEKYJSPHEIX MarHu-
TOB H, CJI€OBATENbHO, CIOCOOCTBYIOT pasMarHHYHBaHHIO.
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Ipu noBbllleHHH TeMepaTyphl (epPOMArHHTHLIX TEJ HX CHOCOG-
HOCTb HaMarHH4YHBaTbCA ocjaleBaeT, TaK KaK TENAOBOe [ABHIKEHHE
MOJIEKYJl paspyulaeT OPHEHTALHIO MOJEKYJNsPHBIX MaruuToB. [lpu
CHJIbHOM HarpeBanum (ko6aJsbta mo 1150, xkenesa no 770, HHKeas 5o
360°C) d¢eppomaruuTHoe TeJO TepsieT CBOM MArHATHBiE CBOHCTBA.
TemnepaTypa, nmpu KOTODOH TeJIO TepsieT CBOM MarHHUTHBIE CBOHCTBA,
HasbiBaercd Toukoi Kwopn.

B MariumTHO-KOMIIACHOM JieJle HCHONB3YIOTCA TBEpAble M MATKHE
B MariuTHOM OTHOLIEHHH (eppOMATHUTHBIE MATEpPHAJHI.

MarduTH-YHHUTOXHUTENH, NPEIHA3HAYCHHble AJA VHHY-
TOXKEHHSI NOJYKPYTOBOH # KPEHOBOW NeBHallUH, a TaKXKe CTPEJKH Kap-
TYIIKH KOMMaca H3rOTOBJSAIOT M3 MArHHTHO-TBEDIBLIX MAaTEpPHAJOB:
BOJIbpaMOBOH, xpoMucTOH, KOOANbTOBOH CTaJH H  CHENHAJbHBIX
Cru1aBoB, o6Jajganmux 6ogabLIofi KOSpUUTHBHOK cuiol (mo 100 3).
Um npupaior ¢opMy YIJIHHEHHBIX CTePXKHefi KBaApPAaTHOTO CEYEHHS.
CeBepHble KOHLB MarHHTOB-YHHUTOXKHTEJEH OKpalUWBAalOT B Kpac-
HbIH 1IBeT, 10XHble —B uepHBHl, Ha KaxpmoM Maruure ykashBa-
ercsi BeJHYHHA MAardHTHOTO MOMEHTa, 3aBOACKOH HOMEp H TOH BBI-
nycka.,

MarHuTH-yHHUTOXUTEAH 06IaZAlOT MArHATHBIMHA MOMEHTAMH [0
35000 eguunny CGSM. [lng npupaHus MACHHTAM TaKHX GOJBIIHX
MAarHATHBIX MOMEHTOB OHM HOJBepralmTcs CcheluanbHof o6paboTke.
BrayaJje MarHMT 3aKaJuBaercsi, T. €. MarHHT HarpeBaiT A0 TeMIe-
patypn 800—1200°C B 3aBHCHMOCTH OT CHJaBa, B3 KOTOPOIO OH H3-
TOTOBJISIETCS, & 3aTeM OBICTPO OXJNaXAalOT B BO3AYXe, BOLE HJAH Mac-
Jle, 4TO TaKKe 3aBHCHT OT COCTaBa CIJaBa.

ITocsie 3axajky MAarHUTHL NMOABEPralOT CTPYKTYPHOHX cTa-
6uMaH3alluH, KOTOPAas 3aKJIOUAaeTcs B HarpeBaHMH MarHura [0
100°C xunsivenuem B Boje. [lpm 3ToM yckopsieTcst BhIMajeHHe Kap-
61/I0B, YEM [OCTHTAeTCs IOCTOSIHCTBO XMMHUECKOT'O COCTaBa MAarHMTa
npu sKcmayaranud. OuH uac HarpeBaHHsS MarHuTa SKBHBAJIEHTEH
€CTeCTBEHHOMY CTAapeHHI0 €ro B TeueHHe HECKOJBbKHX JeT,

ITocne CTpYyXTYypHOH crabuiM3alMM MarHUTH HaMarHHYUBaOT B
HHAYKUHORHBX KaTywkax. JJifi HaMarHHYHBAaHHS MAarHUTOB H3 BOJIb-
dpaMoBOi M XPOMHCTOH CTaJjeil HampsKEHHOCTb HaMarHMYHBAOIIe-
10 moasg ponaxua O6mth 400—500 3, a ana HAMArHUUMBAaHUA MATHHTOB
u3 kKo6aJnbToBoll cranu-— 1000—1500 .

Ilocse HaMaTHWYMBAHWS MATHHUTHL TEPHAIOT 4acTb CBOEro MarHe-
TH3Ma, ocoGeHHO OypHO 3TO NMPOMCXOAHT B TeUYeHHe NEPBHIX YacoB.
UTo6H o6ecneunTh YCTONYMBOCTL MArHUTHOTO MOMEHTA, MATHHT IOA-
BEpraloT MarHHTHOH CTaGHJIH3alMH.

MarduTHag crabuausanusg, UJAH MATrHUTHOE CTa-
peHHue, 3aKJI0YaeTCd B YACTHUHOM Da3MarHMYMBaHWM MarHurta me-
peMeHHBIM MarHHTHHIM noJeM. [lJs 3TOr0 MarHuT HOMEIaloT B HH-
IYKIHOHHYI0 KaTYyIIKy, IHTAeMyl0 NepeMeHHHM TokoM. Hauanbmyio
AMILUIATYLY pasMarHHYMBAaiONIEro MoJast B KaTylike BbiGHpaioT B 3a-
BHCHMOCTH OT TOrO, KakWe pasMarHuynBaiouiue (pakTopel MOIYT AeH-
CTBOBATb Ha MArHHT BO BpeMsi paboOTHl; 3aTeéM IOCTENeHHO yMeHbIua-
10T MepeMeHHHI TOK B Karymike g0 Hyas. Cra0uiusoBaHHbIe TaKUM
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00pa3oM MArHMTH HEYYBCTBHTEJbHH K YHapaM M COTPSCEHMSM; HX
MarHHTHBHIA MOMEHT OCT4eTCH NOCTOSHHBIM TpPH KOJeGaHHAX TeMie-
patypul o 30°C H npH H3MEHEHHH HaNpPAKEHHOCTH BHEMIHHX Mar-
HATHHIX TOJIed 10 2 3 Aas BoAb()PAMOBBIX H XPOMHCTBIX MArHHTOB H
10 33 A Ko6ajbTO-XPOMHCTHIX MAarHHTOB,

ITocTosiHHEIE MATHHTH ClELYeT XPAaHHTb B CIEHHAJBLHBIX AEpeBsH-
HBIX fUIMKAX € THe3[aMM; MarHUThl JOJIXKHBl GBHITb Y/IOXKEHH Ha pac-
CTOSIHHH He MeHee 5 CM JpYr OT ApYra, OXHOMMEHHBIMH TNOJIOCAMH
B pasHble CTOPOHb. Heabss 3aMblkaTh MAarHHTH fKODeM, TaK Kak
110CJie Pa3MLIKAHHS IleNH MAarHUTHLIH MOMEHT MAarHuTa B TeUeHHe He-
KOTOPOTO BpeMeHH Oyler H3MeHAThCA. Bo mu3bexanue nNOABJECHHS
PXKaBUHHBl MAarHUTH CJelyer cMasbiBaTh BaseaHHoM. Heabss xpa-
HUTb WX BOJM3H HCTOUHHKOB TENIa H MAarHUTHHIX TOJell HalpsiKeH-
HOCTBIO CBbitle 3 3. MarHUTH He ClefyeT KAaCTb HAa KEJe3HY0 Na.Ty-
Oy 1 Ha XKeJie3Hbie TPEIMETH,

Jast yHHYTOXEHHS 4eTBEPTHON [EeBHALMHM H JEBHAILHH OT HHIYK-
UAH HCIOJb3YEeTCH MArHHTHO-MATKOe JXeJe30 B BHAe GPYCKOB KpYr-
JIOTO HJIH KBaJPAaTHOIO CeyeHHs, MIAPOB H IVIACTHH NPSMOYTOJbHOrO
ceyeHns. DpyCKH M miacTHHBI H3TOTOBJSIIOT H3 XKeJe3a, HMEIOIIero
KO3DUHTHBHYIO CHJY He GoJsee 1,5 5, a mapel — H3 uyrysa ¢ KO3pIH-
THBHOH CHJIOR MeHbime 5,5 3. JI1s mpefoxpaHeHHsT oT Koppoauu 6Gpyc-
KH, Waphl H IJACTHHB NOKPLIBAIOT KPACKOM.

§ 5. MATHUTHOE NONE 3EMNH

B npoctpaHcTBe, OKpyKalomeMm 3eMHOi Imap, Ha mo-
BEPXHOCTH 3eMJIH, B ee Helpax M IOA BOJOH oGHapyxuBaercs Iefi-
CTBME MATHUTHHEIX CHJI. B CYyINeCTBOBAHHH 3THX CHJ MOXKHO YGeIHTb-
¢ Ha npocrefimux HabaiogenusaXx, CBOGORZHO MOABEINEHHAS 32 LEHTP
TSXKECTH MAarHuTHAas CTpesKa B JI060fl TOuKe 3eMHOH NOBEPXHOCTH
BCerZa YCTaHABJHMBAETCs B ONpPEAeJEHHOM HanpaBJeHHH, KOTOpoe B
GONBUIMHCTBE palloHOB 3eMHOro mIapa GJH3KO K HAaNpPaBJEHHIO Teo-
rpaduyecKoro MepuauaHa. DTH HaGMIOEHHsT NOKA3BIBAIOT, 4TO 3eM-
Jisi obnanaer MarHHUTHBIM NOJIEM.

MarsnTtHoe noJsie 3eMJiM [Jisi YeJOBeYecTBa HMeeT OIPOMHOE KH3-
HeHHOe M NpakTHueckoe 3snayenue. PacmpocrpaHsfch Ha TBHICAYH KH-
JIOMETPOB BOKPYr 3E€MHOr0o IIapa, MarHHTHOe ToJe 3eMJIH SBJsercs
KaK OB cpefof, NPEngTCTBYIOLle#l IPOHHKHOBEHHIO B 3€MHYIO aT-
Mocdhepy KOCMHUYECKHX Jydedl M, CJAeJOBaTeNbHO, 3alUHILAET OPraHH-
YeCKYI0 XH3Hb Ha 3eMJje OT pajHOaKTHBHOro ofaydenus. Msyuenue
MAarHUTHOTO HOJA 3eMJH MO3BOJISIET BBHISCHSTL OCHOBHEE U€PTHL
CTPOEHHS 3eMHOH Kophl, 06HapyXHBaTh 3aJIeXH IOJE3HbIX HCKONae-
MBLIX, HCCAENOBATh siBleHHA, mpoucxopsmue Ha CosHle W B KOCMH-
4YeCKOM NpOCTPaHCTBe. JIPKMM NPHMEPOM HMCIIOJb30OBAHHA MATHHTHO-
ro noad 3eMJd B NMPAKTUYECKHX IleJNAX ABASETCHd NpUMEHeHne Mar-
HHTHOFO KOMIIaca B CYNOBOXKIEHHH,

_B mocnenHee BpeMst MPOBOAATCH IUHPOKHE HCCAEIOBAHHS 3€MHOTO
MarserHaMa He TOJbKO Ha NOBEPXHOCTH 3eMJH, HO W Ha GOJbINMX

22

o



paccTosHHsAX OT 3eMJH. Boabiuyio poab B IO3HAHHH 3eMHOTO MarHe-
TH3Ma CHIrpaju pesynbratht MexayHapoJHOro reoHsuueckoro rojpa
(1957—1958 rr.), B mporpaMMe KOTOPOTO MATHHTHEIM HAaOMIOXEHHAM
Ob10 yneneHo ocoboe BHHMaHHe, Haubosee 1eHHble pe3y/abTaThi
HayKa noJAydYaeT K3 HaOMIONEeHHH, NPOBOJHMEIX € HNOMOIIBI) HCKyC-
CTBEHHBIX CNYTHHKOB 3eMJH H KOCMHUYECKHX DaKeT M Ha COBETCKOM,
€[MHCTBEHHOM B MHpe HeMarHHTHOM cylAHe «3aps». illxyna «3aps»
OCHAIlleHA HOBEHIUHMH MATHHTOMETPHYCCKHMH InpubopaMy, mI03BO-
JSIOILHMH TIPOM3BOAMUTbL Hempe-
pHIBHLIE H3MEDEHHS HA BCEM Ny-
TH CJIeOBaHuUA,

3eMHOe MAarHHTHOE moJie B
nepBoM  NPHOMHXEHHH Ipen-
crasaser coboii mojse ORHOPOX-
HO HaMarHW4eHHOTO WIapa WJH
JHIOJSA, NOMEMEHHOTO B HEHTpe
3eMad W HAKJOHEHHOTO K OCH
ee BpameRua Ha 12° (puc. 12).
Ocb sToro mumosisi mepecekaer
3eMHYIO MOBEPXHOCTH B TOYKAX
Pn u Py’ ¢ xoopamHatamMu co-
OTBETCTBEHHO:

¢=782°N, A=68,8°W,

=78,2°S, A==111,2°0st,
3TN TOYKH HA3HIBAIOTCA Teo-
MAaTHHTHB MM MHOJNIOCAMHU. Puc. 12 MarnutHoe noje OXHOPOAHO-

B 1efiCTBHTEIBLHOCTH MArHHT- ro Hamardyuennoro wapa
Hoe moJje 3eMau HMmeer GoJee
CJOXKHYI0 CTPYKTYPY. OHO COCTOMT M3 TaX HA3LIBAEMOTO T'JIABHOTO
MArHHTHOTO HNOJAHf H HOJSA MArHUTHHX BapHaLHH
B cBoo oyepenp riaBHOe MAarHHUTHOE TIOJE COCTOHT H3 HECKOJbKHX
nojefl, MMeOMHUX HeoAuHaKoBYlo mpupony. Bce aro obycnoBiuBaer
CJAOXKHBII XapakTep MarHuTHOrO NOJAS 3eMJd, CYIeCTBEHHO OTJIH-
YaIUIerocsi OT TOJS OJHOPOAHO HaMarHHYeHHOTO Iapa. YCTaHOBJe-
HO, HampHUMep, YTO CHJOBble JHHMYA MAarHHTHOrO NOJS 3eMJH CXOIST-
€A He B TeOMACHHTHHIX MOMAIOCAX, a4 B JABYX OJM3KMX K HUM TOUKaX,
KOTOpble HA3BIBAIOTCS MAaTHHTHBIMHK NOJOCAMU 3eMJH.

MarsuuTHBIH NOJMIOC, PacmoJOXeHHBH BOJH3H CeBepHOro reorpa-
(buueckoro moJsioca 3eMJH, MMeeT MarHeTH3M I0OXKHOTO HaMMeEHOBa-
HHS, TAK KaK MATHHTHas CTpesKa CBOHUM CEBEPHbIM KOHIOM BCerja
ofpamena B CTOpoHy 3toro momioca. OxHAaKO 39TOT NOJIOC HA3BAH
CEBEPHBIM, @ INPOTHBOMNOJOMKHBIH —— I0XKHHIM, COOTBETCTBEHHO C Hau-
MEHOBaHHSIMH reorpa(uueckux NOJIOCOB.

B cooTBeTCTBHMH C HPHHATHIM NPABHJOM CYHTAIOT, YTO CHJIOBbLIE
JHUHHH MATHHTHOTO NOJS 3eMJH BHIXOAAT H3 I0XKHOr0 MarHuTHOrO lo-
JII0Ca, MAarHeTH3M KOTOPOro MMeeT INOJOXKHTeJNbHbIH 3HaK, H CXOAATCS
B CEBEPHOM MAarHUTHOM mNOJIOCe 3eMJH, MarHeTH3M KOTOpOro HMeeT
OTpHIATeJNbHHA 3HAK.
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Yro6ul BMeTb NpeAcTaBlieHMe O MArHMTHOM TOJe 3eMJH, Haxo
3HaTb HANPsIKEHHOCTb B JIOOOH TOuKe 3Toro moasi. HampskeHHOCTD
MAarHuTHOrO noJiss 3eMJH Ha3hBAaOT NMOJHOH CHJIOH 3€MHOTO
MarHeru3Ma u obosnavaior 6yksoii T. Bekrop T B Kaxmof Tou-
Ke noJsi HampaBJeH 1O KacaTeJbHOH K CHJIOBOH JuHHH., Ecau B TOu-
ke A NOMECTHTL CBOOGOAHO MOJBEUICHHYI0 MATHWTHYIO CTDEJKYy, TO
OH4 COBMECTHTCS CBOEH MAarHHTHOH OCbIO C BEKTOPOM 7 H COCTABHT C
TOPU3OHTAJBHOH IUIOCKOCTBIO HEKOTOPHH yroa [ (cM. puc. 12).

Yeon menOy 20puU30HTAAbHOL NAOCKOCTOIO U MASHUTHOL OCbI0
€80600HO NOOBeUIeHHOL MAZHUTHOU CTpesKd HA36l8aeTCA MATHUT -
HbBM HAaKJOHEHHEM,

Ecan ceBepHBIfi KOHEH MarHuTHOH CTDPEJKH ONYLIEH IIOX FOPH3OHT,
TO HAKJIOHEHHE CYHTAETCSl MNOJOXKHTEJbHBIM, €C/JH e OH NPHUIOLHAT
HaJ rOPH30HTOM,— OTPHLATENbHLIM,

Ha marHdtHBIX moJjiocax BeKTop I HampaBJieH BepTHKAJIbHO, HPH-
yeM Ha CEBEPHOM MATHHTHOM MOJIOCE — BHH3, a4 Ha IOXKHOM — BBEpX.
CnenoBaTe/bHO, Ha CEBEPHOM MarHHTHOM moJjoce yroa [=-90° a
Ha 1oxHoM [=-—90°. Ilpu ymaJeHHH OT MATHHUTHHIX MOJIIOCOB Ha-
KJIOHeHHe yMeHbluaeTc. TOUuKH 3eMHOH MNOBEPXHOCTH, B KOTOPHIX
BekTOop I TOpPH30HTAaJEH, HMEIOT HYyJeBoe HaK/JIOHeHHe, B atux TOU-
KaXx MarHuTHas cTpeska pacnoJgaraercs rOpH3OHTAaJNbHO,

JIunus, CcoeOUHAIOWAA TOYKU C HYAEBbIM HAKAOHEHUEM, HA3bl-
8aercsi MATHUTHBIM 3KBaTOpPOM.

MarsuTHbI 3KBATOP HpelcTaB/sieT coGol0 KPUBYIO JHHMIO Hempa-
BUJIbHOH (OPMBI, KOTOpAsi NPOXOAMT BOJNH3H reorpadpuueckoro 3KBa-
Topa. Bo BCeX TOYKAX, PACMOJOXKEHHHIX K CEBepy OT MATHHTHOTO 3K-
BaTOpa, HAKJIOHEHHe IOJIOXKHTEJbHO, a B TOYKAX, PACMONOXKEHHHIX K
IOTY OT HEro,— OTPHUATENbHO. B COOTBETCTBHH C 3THM NPHHSTO FOBO-
PHTb, YTO TOYKH C TMOJIOKHUTEJIbHBIM HAK/JIOHEHHEM HAXOLATCA B Ce-
BepHOH MarHHTHOM LIHPOTE, a C OTPHIATENbHBIM — B 103KHOH, Ilpuua-
TO TaK¥kKe TOBOPHTb, uTO ueM OOJbllle HAKJIOHEHHe, TeM OoJblie i
MarHUTHasi UIHPOTA.

PaznoxuM NOJHYIO CHUJTy 3€MHOro MarHerusma I Ha JBe COCTaB-
JISIONIHe: TOpH3OHTaAbHYI0 H M BepTukaapHyio Z. ['opH3onTtanabHasd
cocTaBjsiionmiast H 3eMHOro MarserusMma sBJASeTCS TOH CHJOH, KOTO-
pas 3acraBisier CBOGOAHO TNOJBEUICHHYIO MATHUTHYIO CTpPeJKy ycra-
HABJIHBATbCS B ONpeJeJeHHOH BePTHKAJbHOH IJIOCKOCTH M TaKHM
o0pa3oM HOKa3bBaTb B JAHHO TOYKe 3eMHOH NOBEPXHOCTH MNOCTOSIH-
HOE TOPH30HTaJbHOe HamnpasJenue, Jpyrumu cjJoBaMH, TOPH3OHTAJb-
Has COCTaBJSIOUlAs HBJSETCS TOH CHJOH, KOTOpag TO3BOJMJET HC-
TIONb30BATh MATHHTHYIO CTpPeJKy B KaueCTBE yKasaTenas Hanpas-
JIEHHUH,.

Cied OT Cedenus NAOCKOCTU WUCTUHHO20 20PU3OHTQ B8ePTUKAAbHOL
NAOCKOCTb10, npoxodswed uepes aunuio NS c80600H0 nodsewen-
HOW M@2HUTHOO CTpe/Ku, HA3LIBAETCS MATHHTHHIM 'MeDHAHa-
HoM. B ofimem ciayyae MarHWTHHIE MepUAWaH He COBNANAET ¢ HC-
THHHBIM MEPHJIHAHOM.

Ya0a, COCTABACHHbIL UCTUHHOIM U MOSHUTHGIM — Mepuduanamu,
Hasvieaercs cKknoHneHnunewm (d).
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Ecan ceBepHbil KOHell MardHTHOR CTPEJKH OTKJOHEH OT HCTHHHO-
ro MepHAHAHAa K BOCTOKY, TO CKJIOHEHHE CUHTAETCs] MOJOKHTEJIbHBIM,
ecJqM Xe K 3amajgy, TO— OTPHIATeNbHBIM, B COOTBETCTBHHM C 3THM
IOJIOKHTEJbHOMY CKJOHEHHIO NPHIHCHIBAIOT OCTOBOE HaNMeHOBaHHe,
a OTpHIIaTeJbHOMY — BECTOBOE.

B pasHHIX TOYKAaX 3eMHOII NOBEPXHOCTH CKJOHEHHE HEOJHHAKOBO
¥ MOXeT NpHHMMAaTh 3Hauenus ot 0 mo ==180°.

BaxHo OTMeTHTb, YTO B 0OlleM CJy4yae HampaBJeHHe Ha HOPAL
MarHHTHHIE He COBNMAJaeT C HAnpaBJeHHEM Ha CeBePHBI MarHUTHBIK
MOJIIOC,

Beawunuwl, T, H Z, I u d nasnBa-
IOTCSE 3JeMEeHTAaMH 3eMHOTO
MarHeTH3Ma.

DnieMeHTHlL 3eMHOIO MATHETH3Ma
CBSI3aHH MeXJAy co6oi QopMynamH,
KOTOphle BHITEKAIOT HENOCPEACTBEHHO
u3 puc. 13:

T?2=H2+272, H=T cosl;
- _Z
Z=Tsinl, tg[—H.

Vs »TuX 3aBHUCHMOCTel, a TakKxe

HENOCPEACTBEHHO M3  TeoMeTpHue- Puc 13. 2nemeHTH 3eMHOro mar-

CKHX TOCTPOEHHI 3JeMeHTOB 3eM- Hernsma

Horo MarHetuama (cm. puc. 13) cie-

JyeT, UTO Ha MarHUTHOM 3kBatope H=T u Z=0. B6ausu wmar-
HHTHOTO 9KBaTOpa TFOpHM30HTAJbHasg cocTaBafiomas H wumeer Max-
CHMAaJbHYIO BeJHYHHY, cOCTaBJIAs mpuMepHo 0,4 3, M mostomy ycio-
BHA Asns paboTH MAarHHTHOTO KoMmnaca y 3KBaropa Hau6osee 6Ja-
ronpusaTHe, [lo Mepe yBenMueHHMs MarHWTHOR mMHpPOTHl H yMeHblua-
€TCsi M Ha MATHHTHBIX IIOJIOCax CTAHOBHTCA paBHOH uyaw. [losro-
MYy B paloHe MarHHTHHIX IIOJIIOCOB KOMMac He paboTaer.

BeprukaabHas ke cocraBidwmiag Z Ha MAaTrHHTHBIX — IIOJIIOCAX
paBHa nouaHoit cuie T (okoao 0,7 3).

Harnaguoe npencraBienne o BeqHMuWHEe U PaclpeleseHHH Marse-
TH3Ma Ha 3eMHOH NOBEPXHOCTH [aiOT CIeluajbHble KapThi, HashnBae-
MEle KapTaMH 3JIéeMeHTOB 3eMHOTO MarHeruama. OITH
KapThl COCTaBJASAIOTCA AJSA ONpPeNeJEeHHOH 3I0XH, TaK KaK ¢ TeyeHHeM
BpeMEHH MarHHTHOe moJe 3eMau uaMensercs. Eciu, Hanpumep, Kapra
cocrasjieHa Ha 3mo0xy 1960 r., To 31O 03Hauaer, YTO YKasaHHHeE Ha
Hell cBefleHHsa paroTca Ha 1 wmiosns 1960 r. ma 0°00™ cpemmero IpHH-
BHucKoro BpeMeHH. Ha kaprax HaHocATCS H30JUHHH, COERUHSAIOLINE
TOYKH C OJMHAKOBBHIMH 3HAYEHUSMH OT/JEJbHLIX 3JEMEHTOB 3eMHOrO
MarHeruaMa. II30MMHMH KaXJOro 3JIeMEHTa 3€MHOTO0 MarHeTH3Ma
HMeWT ocoOble Ha3BaHHA. VI30/MHHM CK/IOHEHHsS Ha3HLIBAIOTCS H30 -
TOHaMH, HAaKJIOHCHHI —H3OKJHHAMH, H3oauuun cua I, H u
Z—H30QMHaMaMHu.

MarruTtHble KapThl GBHIBAIOT  KpynHOMacmrtaGHEIE H MeJKOMac-
wrabunle. KapTer xpynHoro MacmraGa COCTaBASIIOTC [ HeGoOJb-
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Puc. 14, MupoBasg kapta MarHHTHOTO
— CKJIOHEeHHe BOCTOYHOe, -—--— — CKJIOHEHHE 3aNanHoe

CKJIOHeHHsa 3noxH 1960 r.:
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Puc, 15. MupoBas kKapTa TOPH3OHTAJLHOf COCTaBJAIOUleHl 3¢MHOTO MAarHeTH3Ma

snoxu 1960 r.



HIHX pafOHOB C I'YCTOH CeTbi) NYHKTOB MAarHHTHOH CbeMKH, YTOOB
NOKa3aThb BCE OCOGEHHOCTH MATHHTHOTO NOJs JaHHOro paiona.B rex
cayyasx, Korga noipoOHOCTM He HYXHH, a Tpebyercss 3HATh JHIIb
OCHOBHBle¢ OCOOGEHHOCTH pacnpefeseHHss MAarHWTHOro IOJs, COCTaB-
JASIOT KapTH MeJKoro Macmraba co  CrilaKeHHHIMH  H3OJHHHAMH.
K Takum KapTaM OTHOCATCH MHPOBHE KapThl, KapTh OTAENBHBIX
cTpad H OoabmiMx o6jaacreil. Ha puc. 14 noxasama MHpoBas
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Puc. 16. MupoBas KapTa BePTHKAJBLHOM COCTaBASMIOMEH 3€MHOTO MarHeTH3-
Ma snoxn 1960 r.

Kapra MarHUTHOTO CKJIOHEeHHd, a Ha pHc, 15 W 16— MupOBHE KapThi
TOPH3OHTAJbHOH M BEPTHKANbHOH COCTAaBJSION(MX 3E€MHOTO MarHe-
tuaMa anoxu 1960 r. Tlpu paccMoTpeHMM KapT MOXKHO 3aMETHTb, YTO
n3oauHaMbel H u Z uMeIOT HanpaBJeHHsi, OJH3KHe K reorpaduue-
CKHM TNapaJjJelsM, W H30TOHbH —K reorpaduueckuM MepHAHAHAM.
Bce H30roHHI CXOASTCS B UETHIPEX TOUKAX — JBYX MArHUTHRIX H HBYX
reorpaduueckux noJiocax (reorpadHuecKHe TOJIOCH  Jexar BHE
pucynka). Tak Kak B reorpad)MuecKHX MOJIOCaX CXOAATCA BCe Teo-
rpaduueckyie MepHIHAHL, TO CKJIOHEHHe B HHX CTAaHOBHTCS Heompe-
IeNeHHBIM, XOTsi CTpe/JKa KoMnaca Ha reorpaguueckoM mnoJjioce npH-
HHMaeT BIMOJHE ONpe/leJieHHOE H NPHTOM €IHHCTBEHHOE MNOJIOXKEeHHe.

Jaxe Ha MHDOBBHIX KapTax, fBJASIONIMXCS KapTaMH MeEJKOro Mac-
InTaba, MOXHO 3aMeTHTb B OTHEJbHHX palioHax 3HAYUTEJbHbIE OT-
CTYIJIEHHS B XOlle HM30[MHAM, T. €. HCKaXXeHHMs 3€MHOr0 MAarHUTHOTO
HONIS. DTH HCKaXKEHHS TOJASl Ha3HBalOTCA MATHHTHHMH aHO-
ManusiMH MarsaTHLIC aHOMAaJHHd NOPOUCXOAST OT 3ajexed Mol
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TIOBEPXHOCTbI0 3eMJIH IIOPOJ, CNOCOGHRIX HamarHuuHBathesi, K yme-
Jly TAKUX HOPOJ OTHOCATCA B IEPBYIO Ouepellb MHUHEPAJH, HMeloLIHe
B CBOEM COCTaBe XKeJe30. DTH NOpPOJAbl HAMATHUYHMBAIOTCH B MArHHT-
HoM moJjie 3eMJIH H CO3JaloT J06aBOYHOE MAarHuTHOE IOJIe, T. €. Mar-
HUTHYIO aHOMAJIHIO,

HaunGostee KpynHO# MAarHATHON aHOMAJHell HA 3eMHOM Iape fB-
Jserca Kypckas MarduTHasi anoMmanus, o6pa3oBaHHas 3aJeXaMH
KBAapPUHTOBBIX MAarHETHTOB Ha rayGuHe or 100 mo 200 m. B paitone
Kypckofi mMarHuTHOH aHoMajuu Z JOXOAMT MectaMu mo 1,9 3. Mar-
HHTHBIE aHOMAJHH HMeloTcs Ha Mopsix BapeuueBoM, Beaom, Basaruii-
ckoM, UepuoM, OxoTckoM u Ap. DTH aHOMajiuu OOO3HAYEHH Ha Ha-
BHMALHOHHBIX KapTax.

Kak yxe orMeuanoch, MarHHTHOe nojie 3eMJAH COCTOHT M3 IJaB-
HOTO MATHHTHOTO INOJS H TOJNA MAarHUTHHIX Bapuauuii. I'JaBHoe
MAarHuTHOE MoJie He siBJdeTcd NocTosiHHHIM., HenpepuiBHble HaGuio/e-
HUs B 00CepBATOPHAX NOKA3HBAIOT, YTO OHO H3 rofia B TOA MENJeHHO
H3MeHseTCH.

VaMeHeHHs1 cpelHETONOBLIX 3SHAYEHHH SJEMEHTOB 3E€MHOro Mar-
HeTH3Ma HA3bIBAlOTCSI BEKOBHIMH Bapuauusmu. B Jloumoue,
nanpumep, B 1580 r. ckioHeHWe, HOCTHrHYB Makcumyma 11°0st, cTa-
JI0O YMeHBLIATECS, H Nepeljia Yyepes HyJb, BHOBb CTaJ0 YBEJIHYHUBATHCS
BoTh 10 1820 r., xorpa macrymun makcumym 24°W. Ilocme atoro
BHOBb HAuasJoCh H3MEHEHHe CKJOHEHHS, KOTOpOe MpPOAOMIKAETCS 10
HACTOSAILIETO BPEMEHH,

Wamenenne CpefHerofioBBIX 3HAUEHWH 3JIeMEHTOB 3€MHOrQ Mar-
HeTH3Ma 3a NPOMEKYTOK B OJHH rojJ, Ha3blBaeTcss BEKOBBIM XO -
noM. BeroBo#l Xon CKJOHEHHs1 YKa3BIBAETCS Ha HABHIAIUOHHBIX
KapTax.

BenencTBue M3MeHeHHS TIJIaBHOTO MAarHHTHOTO TOJS KOOPAMHATH
MAarHUTHHIX TOJIOCOB 3eMJH Takxke wusMenswores. Tak, B 1600 r.
CeBepHBbIl MarHUTHBIH MOJIOC 3€MJH HaXOLHJCs Ha PAaCCTOSTHHH OKO-
Jo 1300 kM oT ceBepHOro reorpaduueckoro moJaca, a Telepb ero
YAAJEeHHOCTh OT reorpaHueckoro mnoJiooca Bo3pocja NPHOJH3HTE/b-
Ho 10 2000 kM. B nacrosiniee BpeMsi KOOPAHHATH MarHHTHHIX IIOJIO-
COB IIPHMEpPHO CJeAyloUIHe:

CEeBEpPHBIA MarHuTHe nogoc: ¢=72°N, A=96°W;

IOXHEI MarduTHEE nodioc: ¢="70°S, A=150°0st,

Tlpupona riaBHOro MAarHHTHOTO TOJs 3€MJH, TaK Ke KakK U IpH-
Yy¥HBl BEKOBBIX BAapHAldil TOJHOCTLIO HEe BBIAAICHEHHl, OJHAKO MHOIO-
qHCJEHHBIe THIOOTE3H MPEANoJaraloT, YTo OHM CBA3aHHl C Ipollecca-
MH, HPOMCXOAAUIHMH BHYTpH 3eMau. Ilose MarHMTHBIX BapHauuit
TaKXKe $§BJfeTCs TepeMEeHHBIM TOJEeM,

HaGuaonenuss MarHHTHBIX BapHalHil [OKa3blBAalOT, YTO OHH HMe-
JOT NJAaBHLIH Xapakrep, HO ObLIBAIOT IHH, KOTJa NEPHOAB H aAMILIH-
TyAb 3THX Bapuallnii HeNpepLIBHO H3MEHAIOTCH, He MOAYHHAACH HA-
KaKOH 3aKOHOMEDHOCTH. B COOTBETCTBMM C 3THM MAarHHTHHIE BapHa-
UMK TONPasfeNsioTCA Ha CNOKOHHBe M BO3OYXKIEHHBIE.
K unc/y CHOKORHBIX BapHanuil OTHOCATCS COJHEUHOCYTOUHBIE
H IYHHOCYTOUHBHE,

28



CoNHEeYHOCYTOUHBIMH BapHALWAMH HA3BIBAIOTCA H3MeHEeHHs 3Je-
MEHTOB 3eMHOTO MarHeTH3Ma B TeueHHe COJIHEUHHIX CyToK. Hanpu-
mep, B JIeHHHIpaJe 3a CYTKH CKJOHEHHE H3MEHSieTCA B Ipele-
saax 16°, jpocturas MakCHMyMa OKOJO 8 U MECTHOrO BPEMEHH H MH-
HEMyMa OKoJo !4 u,

JlynHocyTouHble BapHallHM NPOTEKalOT C IEPHOAOM, PAaBHBEIM
TIOJIOBHHE JIYHHBIX CYTOK, M MMEIOT OY€Hb MAaJYI0 HHTEHCHBHOCTb.

Bo36yxeHHble BapuHalUH MMeEIOT ropasfgo OGOJbIIYI0 HHTEHCHB-
HOCTb, 4eM CHOKOHHble. MarnuTHbe BO3MYIIEHHS MOTYT HaGaI00aThCs
OIHOBPEMEHHO Ha BCeM 3eMHOM IlIape, HO MOTYT HWMeTb ¥ JOKajb-
HBIH Xapakrep. Bos6yxpaennble BapunalMH, Ha6a0ZaeMble OXHOBpe-
MEHHO Ha BCEM 3€MHOM Iape, Ha3bBAIOTCI MAarHHTHBIMH OY-
PAMH.

OpHa uM3 xapakTepHbix OCOOEHHOCTeHl MAarHuTHeIX 6Gypb — BHe-
sanHocth HX mosiBaeHus. IIpH 3TOM CKJOHEHHe MOXET H3MEeHSTbCA
Ha HeCKOJbKO TrpajycoB, a MoJHas cuia I 3eMHOr0 MarHeTHsMma —
Ha 1000 raMmM u Gousee. IIpomosXUTENBHOCTh MAarHUTHHIX OYpb KO-
Jebjercss OT HABYX AO TpPeX CYTOK.

B nocaenHue rogbl ¢ NMOMOHIBIO PAKeT M HCKYCCTBEHHEIX CNyTHH-
KOB 3eMJH YCTaHOBJIEHO, YTO HCTOYHHKOM IIONS MAarHHTHBIX Bapua-
LUl SABASIOTCA TOKH HHIYKIHOHHOIO XapaKTepa, BO3HHKAONIHe B
BBICOKHX CJIOSIX aTMocdepbl— OT CTa [0 HECKOJNbKHX TBHICAY KHJIO-
MeTpoB. Takue TOKH BbI3HIBAIOTCSH IVIaBHEIM 06pasoM MOTOKaMu 3a-
PAXKEHHBIX YacTHL, BhIGpachiBaeMblx CoJHleM.

Hayyennem MAarHuUTHOrO MO 3eMJH 3aHUMaeTcd B Hamel crTpa-
He Hucturyr seMHOro MmarserusMa, HoHoc(ephl M pacnpocTpaHEHHS
PalHOBOJH.

§ 6. NPMHUMUN PABOTLI YYBCTBUTENBHOrO 3JIEMEHTA
CTPENOYHOTO MATHMTHOIO KOMMNACA

[TpocrefiiuM uyBCTBUTENBHEIM 3JI€MEHTOM CTPENOY-
HOTO MAarHUTHOTO KOMIlaca fBJfieTcd MaruuTHas crpenka. CBoGOAHO
HOABelleHHAsl 32 HEeHTP TSXKECTH MarHuTHas CTpPesKa YCTaHaBJHU-
BaeTCsd CBOEH OCbl0 BAOJb BeKTopa I HOJHOH CHJL 36MHOTO MarHe-
TH3Ma H YKa3blBaeT HJIOCKOCTb MATHHTHOTO Mepupamana. OpHaxo
cBOGOJHO MOJBEIeHHAs MArHUTHAA CTPeaKa He MOXKeT ObITh MCIOJb-
30BaHA B KauyecCTBe UYYBCTBUTECABHOTO 3JME€MEHTa MOPCKOT0O MArHHTHO-
ro KoMnaca, TakK Kak npu OGOJbIIHX HAKJOHEHHAX (B BBICOKMX Mar-
HUTHBIX WIMPOTAX) ONpefenfiTb TOPH3OHTAJbHBIE HANpPaBAEHHs IO
HaKJOHEHHOH MAarHHTHOH cTpejke 3aTtpyanutenbHo, Ilostomy B Mop-
CKHX MAarHATHBIX KOMIAacax MNojBec YYBCTBHTENBHOTO 3J€MEHTa OCY-
IIeCTBJASETCS TAaK, YTO OH MOXeT CBOGOJHO NMOBOPAYHBATBHCA TOJBKO
B TOPHU30HTAJbHOI HJOCKOCTH.

Ha puc. 17 mnoxkasama noAsemeHHass TakuM o0pasoM Mar-
HHUTHAsl CTpeJKa, OCb KOTOPOH o6pasyeT ¢ rOpPH30HTaJbHO# COCTaB-
aswomeft 4 3eMHOro MarHeTH3Ma, T. €. ¢ MAarHHTHBIM MepPHEHAHOM,
yroa 6.
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MarnutHoe noJje 3eMin B o6beMe CTPEJIKH MOMKHO CYHTATh OLHO-
ponHbiM mnoseMm. IIpH Takom yc/IOBHH M B COOTBETCTBHH ¢ (opMyJof
(11) Ha MarHMTHYIO CTPeJKYy AefiCTBYeT BpaIMaiouminii MOMeHT P:

P=2ImHsin§,

rie 2/ — IAUHA CTPeJIKH;
m-— KOJIHYeCTBO MarHeTH3Ma B OJHCM H3 TOJIOCOB
CTPeJIKH.
Ho 2Im=M— MarHuTHHI{i MOMEHT CTDPEJKH, 3HAYUT:

P=MHsind. @n

Ilop nmeficrBueM MoMedTa P cTpeska, BHIBeIeHHAaf H3 MOJOXKe-
HHS DaBHOBECHSl, HAaYyHeT COBepmAaTh KoJeOaHHs B TOPH30HTAJNLHORA
niaockoctH, CuJbl TpeHHMs B mojBece OBICTPO MnoOracat 3TH Koaeba-
HHSl, ¥ CTpeJKa YCTAHOBHTCA B IIOJOXEHHH paBHOBecHsd. Des yuera
CHJ TPEHHS B INOJBeCe TMONOXKEHHEM pAaBHOBECHS CTPENKH SBJACTCSt
MATHHTHBIA MepHAHAH, TaK Kak
nmpu 3tom §=0, sind=0 n
P=0.

MowmenT P HasbBaloT Bpa -
MAaWIIUM MOMEHTOM 4yB-
CTBHTENBHOFO dJeMeH-
Ta MAarHHUTHOTO KoMOaca.

Urak, spawaroujuii momeHT
4YBCTBUTEAbHO20 INEMEHTA Ma2-
HUTHO20 KOMNACQa NPAMO Npo-
NOPYUOHANEH MAHUTHOMY MO~
MEHTY 4YE8CTEUTEALHO20 dAeMeH-
Td, 20PUSOHTAAbHOU  cOCTAB-
Aaouell 3eMH020 MO2HeTU3MA i
CURYCY Yeaa OTKAOHEHUSR HYBCT-
BUTEABHOZ0 3NEMEHTA OT Maz-
HUTHO20 MepuduaHa.

Onnaxo BcleNCTBHE HaJMUMs CHJI TPEHHS B NoOABece CTpesnKa Y-
TAHABJNHUBAETC HE TOYHO B MArHWTHOM Mepuauane., [leficTBHTENBHO,
N0 Mepe yMeHbIIeHMs yria § Bpaumamomuil MoMeHT P Takke yMeHb-
MaeTcsi ¥ NPH HEKOTOPOM yryie §==A OH CTaHOBHUTCS DPaBHHM MO-
MeHTy CHJ TpeHus Q B mojiBece cTpenku, T. e. MH sin A=Q.

¥rom A MaJj, I03TOMY .MOXKHO CYHTaTh, uTO SinA=A n
MHA=Q;
orcioaa

Puc. 17. Bpamaromunfzt MOMEHT MAarHHTHO#
CTpesaKH

= 9
A= L. (22)

Yron A HasblBaeTcss YTJOM 3aCTOf YYBCTBHUTEJAbBHOTO
sdeMeHTa. UeM MeHbUIE YroJ 3acTosd, TeM Jyyile paboraer KoM-
nac.
U3 ¢opmyant (22) BuAHO, 4TO ANA YMEHbIIEHHs yIJa 3acrosd Ha-
70, BO-NIEPBHIX, JOBECTH MOMEHT CHJ TpeHHs Q B IOJBece YYBCTBH-
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TEJIbHOrO 3JIeMeHTa N0 MHHMMaJbHOR BeduwudHH, [as 3toro B ore-
YEeCTBEHHHX MOPCKHX MAarHHTHBIX KOMIacax OCYIIeCTBJSETCH KHI-
KOCTHHIAl TOJBEC UyBCTBUTEJNBHOTO 3jieMenTa. UyBCTBHTENbHBIA 3IeMEeHT
YKpemisieTcss Ha NYCTOTEJOM NONJaBKe H IOFpyXKaercs B I101-
AEePXKHUBAIOILYIO KHAKOCTb, HAJNUTYI0 B CHENHAJLHHI pe3epByap, Ha-
3hIBAaE€MHIfi KOTEJKOM KoMmnaca. OTpuunarenbHas IIaBYYeCTb YYBCT-
BUTEJBHOrO 3JCMEHTa B XHAKOCTH COCTABJAACT OKOJO 4 T H KOMIeEH-
cupyercss BePTHKaJbHOH onopoil (mnuabkod). Uro6nl wmnuabka He
NPUTYIJISANACh, ee OCTPHe JeJaeTcs H3 TBEpPAOro MeTajia.

Jpyroit BeJHYHHOH, OT KOTOPOH 3aBHCHT YToJl 3aCTOsl, SBJSETCA
MAarguTHHY MOMEHT UYBCTBHTEJbHOIO 3JIEMEHTa, npuyeM ueM 60.1b-
pie MarHuTHBIE MOMeHT, TeM G6oJjblle BpamlaiomlHi MOMEHT YYBCTBI-
TEJNbHOTO 3JIEMEHTAa W MeHblle YroJs 3acTod.

MarnutHasg cucTeMa 4YyBCTBHTEJIbHOTO 3J€MEHTa MOPCKOIG Mar-
HUTHOTO KOMIIaca COCTOHT HE H3 ONHOH CTPEJKH, a H3 OXHOH HJIH
HECKOJIbKHX Tiap MNOCTOSHHBIX MArHHTOB, KOTOpbleé  HAa3bIBAIOTCA
KOMNacHEMHE cTpedkKaMu, Komnachee cTpenxs pacnoJara-
10TCS1 napajJiesbHo JPYr Apyry OAHOMMEHHHMH NOJIOCAMH B OJHY
CTOPOHY M 2KeCTKO CKpemasiloTcs MexXpay coboli. Takas MarsuTHas
cucreMa ofecneunBaeT KOMNEHCALHIO TaK HAa3BIBAEMBHIX A €BHAI U i
BHICHIETQO NOPAAKA H NpHAAET YYyBCTBHTENbHOMY 3JEMEHTY He-
o6xofuMble IMHAMHYECKHEe KayecTBa. K CucTeMe MAarHHTHHIX CTpesnoK
KpenuTCcs KPYF C IPafyCHBIMH JNeJNeHHMsMH, HasblBaeMblfi Kap Ty Il -
Kot koMnaca. B pmasnbHedmeM, B COOTBETCTBHH C OOLIENPHHATOH
TEPMHUHOJIOTHEH, YYBCTBHTEJNBHLIE 3JEMEHT MAariuTHoro Kommnaca Oy-
JleM HasbBaTbhb IIPOCTO KapTyHKO# KoMmmaca.

Benuunna Bpammaiomero MOMeHTa KapTyIIKH MAarHAUTHOTO KOMIa-
ca B Da3JMYHBIX MAarHATHHIX IODHPOTax HeoxHMHaKoBa. Kak yxe oT-
MeyaJochb, BOJH3H MArHHTHOIO SKBATOpa TOPH30HTAJbHAfg €OCTAB-
Jsiollas 3eMHOrO MarHetisMa H W Bpamaomiufi MOMEHT KapTYIUKH
KoMmaca P MakCHMaJbHBI, NOSTOMY YCJOBHs JJiss paGOTBI Mar{uTHO-
ro Kommaca B pafione sxkBatopa HanGoJee GJ1arompHsTHH,

Ha wmarautHeix mosocax =0, cienosatenbHO, B pailoHe Mar-
HHTHBIX NOJIOCOB MarHUTHHHA XoMmnac He paGoraer. B BhicOKHMX Mar-
HHTHBIX IIMPOTax TOPH30HTaJNbHAsA cocTaBjfdwomas H mana, nos3tomMy
KapTylKa MarHMTHOTO KoMmaca Moxer oOHapyXuBaTb 3HauHTeNb-
HHIl 3acTOf, M e€ro MOKa3aHus B 3TOM CJaydae CJeAyeT OHEHHBATH
KPHTHYECKH. ¥YTOJ 3aCTOSi B OTEUECTBEHHBIX MOPCKHX MAarHUTHHBIX
komnacax mapku YKIIM (127 mm) we mosxeH npesbimath 0,2° npH
H=0,05 5 u reMneparype +15°C.



I'nasa Il TEOPHA NEBHALWK

§ 7. MATHMTHOE MNMONE CYAHA.
HREBHALMA MATHUTHOTO KOMMACA

Ecau ycranoBuTh MarHuTHHIA KOMNAac Ha CyAHe, no-
CTPOEHHOM 1LeTHKOM H3 HeMarHHTHBIX MaTepHaJoB, TO KapTyIlKa
KOMTiaca YCTaHOBUTCH JuHMeH NS B IJIOCKOCTH MarHHTHOIO MepH-
AuaHa. B aToM cayuae mjs onpefeseHHs MO KOMNAcy MCTHHHBIX Ha-
IpaBJeHH#i JOCTAaTOYHO ACHPABHTh ero NMOKA3aHHA MAaTHUTHHIM CKJIO-
sieHHeM, BbIODAHHBIM C HaBHTAIMOHHOA KapThl, Oppako kopmnyc H
MEXaHH3Mbl COBPEMEHHOIO MODCKOTO CyJAHa H3TOTOBJAIOTCH H3 dep-
POMAarHuTHHIX MaTepHasioB, KOTOpnle 06/afaioT CBOACTBAMH TBEPJO-
ro ¥ MArKOro B MAarHUTHOM OTHOIWIECHUM 3Keae3a {(cM. § 4). Hamaruu-
THBIIMCh B MarHHTHOM moje 3eMJH, CyIOBoe Kene3o obpasyer
MarguTHoe IIoJle CyZAHAa, KoTopoe HCKaxaer MoJje 3eMad, Ilostomy
KapTrylmka KOMIaca, YCTAaHOBJIEHHOrO Ha CYyAHe, NTOKA3hIBAET He Mar-
HUTHBI MepHIUaH, a KOMODAaCHHBH MepHJAHAaH.

KoMnacHHM MepHIHAHOM HA3bl8AETCA CAEJ OT CeqeHus
NAOCKOCTY UCTUHHO20 20DUBOHTA BEPTUKAALHOE RAOCKOCT®IO, npO-
xo0aweti wepe3 aunuo NS KapTywrkyu Komnaca.

Yeoa, cocTasreHHbll KOMNACHLIM U MOSHUTHbIM  mepuduanamu,
Ha3bigaeTcA JeBUHAalMell MATHUTHOTO KOMMNaca.

Ecan N kaprymkm KoMmMmaca OTKJIOHEH OT MArHHTHOTO MepHAHa-
Ha K BOCTOKY, TO /[A€BHALHUSl CUMTAeTCHd NOJOKHTENbHOH, eClH XKe K
3anmany, 1o orpunarensHodl. IlosoxuTeabHOl AeBHALMH NPHIHCHIBAIOT
0CTOBOE HAWMEHOBaHYE, OTPHILATENbHOH — BECTOBOE.

Takum o06pasoM, I/ NOJYYEeHHsT HCTHHHHIX HAOpPABJEHHH 1O
KOMIIacy, YCTAaHOBJEHHOMY ' Ha cyOHe, ero IOKasaHua Halo Hcipa-
BUTb OOINEHi nonpaBKof, siBjAsiomelicd aare6paHueckol  cyMMOH
cknonenns u gepuannu: AMK=d+4.

Hcnoab3oBanue MAarHATHOTO KOMIlaca Ha CyJAHe  YCIOXKHSeTcs
TeM, 4TO €ro HeBHAlWs He SIBJISAETCS BEJHYHHOH MOCTOSHHOH, a H3-
MeHSIeTCs B NpOLlECCe NaBaHHg OT pffAa NPHYHH H, B YACTHOCTH, OT
nepeMeHpl CYZHOM Kypca M MarHHTHOH IIMPOTHL. J[leficTBHTE/BHO,
TBEpJAOe B MArHHTHOM OTHOUIEHHH CYJOBOE€ IKeJe30, HaMarHHTHB-
LIHCh TPM TOCTPO¥KE CYAHA, NMPHOGPETAeT NOCTOSHHLIA MAarHeTH3M
M feficTByeT Ha KapTYIWIKy MarHHTHOTO KOMIaca HeKOTOPO# NOCTOSH-
HOH 10 BeJnuuHe cuiaoi. Ilpy u3MeHeHWH CyJHOM Kypca 3Ta CHJA
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BMeCTe ¢ CyZHOM H3MEHsIeT CBOe HaTlpaBJeHHe OTHOCHTEJNBHO Mar-
HHTHOTO MepHJHaHAa H IO3TOMY Ha pasHHX KYpCax BHI3LIBAET HEONM-
HAaKOBYI0 MO BeJMUYHHE M 3HaKy JeBHanuio. MsArkoe e B MarHuT-
HOM OTHOIIEHHH CYAOBOE Xe/le30 NpH NepeMeHe CyJHOM Kypca me-
peMarHA49HBaercs, TaK KaK OHO MPH 3TOM H3MeHseT CBoe MOJIoXKe-
HHe OTHOCHTEJbHO BEKTOpa HANpPSKEHHOCTH MAaCHHTHOTO mnoas 3eM-
au (cm. § 4). CaenoBatenbHO, Ha PasJHYHBIX Kypcax CyAHa MSAFKOe
CYHOBOe JXeJe30 AeHCTBYeT Ha KapTYIIKy KOMIMaca He NOCTOSHHOW,
a mepeMeHHOH MO BeJIHYMHE H HANDABJEHHIO CHJAOH U TaKxKe BHI3H-
BaeT HEOAHMHAKOBYIO IeBHalUIO.

IIpr nepemeHe CyfHOM MaruuTHOH LIKPOTH H3MEHSETCA HaNpda-
HKEHHOCTb MACrHHTHOTO NOJA 3eMJH H HaMarHHYeHHOCTb MSTKOrC
CYHNOBOrO eJjle3a, U4TO TaKXe fBJsSeTCS ONHONH M3 NPHUYHH H3MeEHe-
HUA JeBHAUHH.

BenuunHa neBUAaUHH 3aBHCHT TaKXe OT MECTa YCTAHOBKH KOMIIa-
ca Ha cyaHe. Ha coBpeMeHHOM MOpDCKOM CyAHe [eBHalus NyTeBHX
KoMnacoB Moxer mocrurath 90°. Ilpu Goabuioil BesqHuYHHe AeBHAIHH
MAarHuTHH{ KOMIIAaC CTaHOBHTCA NPAKTHYECKH HENPUTOAHLIM JJs HC-
NOJb30BAHHSI €ro B KauecTBe KypcoyKasatens. JleficTBHTeJNbHO, nNpH
3HAYMTENbHON HANPsXXEHHOCTH MAaTHUTHOTO MNOJA CYAHAa B TOM Me-
cTe, Iie YCTAHOBJIEH KOMIac, MATHHTHOE INojde 3eMJId MOXKeT OKa-
3aThcsi Ha HEKOTOPHIX KYpPCax TMOYTH IOJHOCTBIO KOMIIEHCHPOBAH-
HBIM MATHHTHBIM TOJeM cyAHa. B stoM caydae KapTymiKa KomMmaca
OKaXeTcsl B COCTOSHHHM Ge3pasJHYHOro PaBHOBECHA M KoMmac mepe-
craner paborathb. ITo9TOMYy MarHWTHBIE KOMIACH MMEIOT CHEIHaJb-
Hble ycTpofcTBa, HPH TNOMOLIM KOTOPHIX KOMIEHCHPYIOT MAarHHTHOE
noJie CyAHa B MeCTe YCTAQHOBKH KOMIIACa, HJIH, Kak MNPHHATO IOBO-
pUTb, YHHUTOX AT JReBuauuio Komnaca. Iloanocrsio
YHHYTOXKHTb [AEBHALHI0O He MNpeJACTaBJAETCS BO3MOXKHBIM, TIO3TOMY
NOCJIe €€ YHHUTOMKEHHS NPHUXOAMUTCS BHYHCAATH TaGJMHIy OCTATOYHOH
HEBHALHH, KOTOPOH NOJB3YIOTCS [ HCPaBAeHHA NOKa3aHHH Mar-
HHTHOTO KOMIIaca,

TakuM o06pa3oM, AJS HCNOJb3OBAHMS MATHHTHOTO KoMIaca Ha
cyaHe HeOOXORMMO yMeTb YHHUTOXATb <A€BHALMIO W BHIYHCIATDH Ta6-
JHIY OCTaTOuHO# JeBuauud. Ias pemleHHs 3THX BONPOCOB Heo6xo-
JIUMO 3HaThb XapaKrep CuJ, NeACTBYIOIMHX Ha KapTylIKy Kommnaca,
YCTAHOBJIEHHOT0 Ha Cy4He, a TaKXe XapakTep NPOUIBOAHMHIX HMH
JeBHALHHA, T. €. TEOPHI [eBHAllHH, OCHOBaHHEM AJs KOTOPOi SBJSA-
10TCA TAK HashiBaeMble ypaBHenus I[lyaccoHa.

§ 8. YPABHEHMS NYACCOHA

YpaBuenust IlyaccoHa RalOT BHIPaXKeHHS NPOEKIHA
HanpsXKEeHHOCTH MArHHUTHOTO moJsi B JIOO6OA TOUKe CyAHA Ha TpH
B3aHMHO NepNeHAHKYJISAPHBIE OCH, CBSI3aHHBIE C CYRHOM. 3a TaKue
OCH NPHHHMAIOT: NPOJMOJABHYI0O ochb Ox C MOJOMHTENbHBIM HampasJe-
HHEM B HOC H OTPHIATeJbHHM — B KOpMy, nonepeunyio ocb Oy
¢ TOJIOXHTENLHBIM HATIPABJEHHEM B MNpPaBHE GOPT W OTpPHIATEND-
HEIM — B JIEBHI H MEePHeHAUKyNsapHY nanaybe ock Oz ¢ momoxu-
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x TeJbHBIM HAampaBJeHHEM BHH3 W OTPH-
naTeJbHLIM — BBepXx  (puc. 18). Bce
ll TPH ocH TepecekaloTcs B Touke O.
0 g CocraBuM ypasHenus Ilyaccona Asst
roukn O. [lpu 3TOM npumeM cienyo-
[He YCJOBHIL.
1. MaruutHoe nosie 3emsid B 0GBbeME,
3aHUMAeMOM CYAHOM, SBJSETCA OJHO-
z POJHBIM TOJIEM.
Puc. 18. Tlonmoxurenbusie Ha- 22 Hacrn 6Ha60pa c};D‘Ha ABJIAIOTCH
npasenns Cynossx koopnummar- IMHEHAHBIMH GpYCKaMu (Takoe YC/OBHe
HBIX Oceil BIIOJIHE JONMYCTHMO, TaK KaK OHMCHI,
HIMAHTOYTHI, TMUAJIEPCH, CTPeNbi, MayYThl
H T. 1. OPeACTaBJSIOT co60il YAJHHEHHBIE CTAJNbHBIE GPYChs, MOmeped-
HBle PasMepbl KOTOPbIX MdJibl MO CPABHEHHIO C HX IJHHOM).

3. CyaHo HaxXONHTCA B NPSIMOM IIOJIOXKEHHH, T. €. OHO HE HMeer
HH [ONEPEYHOro, HH INPOJOJBHOTG Kpena. CJlenoBaTesbHO, CYAOBHIE
oci Ox u Oy ropusoHTanbHbl, a ocb Oz BepTHKAJbHA.

HanpsxenHocts MarhHuTHoro mnojis B Touke O, Kak u B 110604
ApYTOf TOUKe, CKJIAAbIBAETCS M3 HANPSKEHHOCTEH Tpex mnoJel:

1) MarHHTHOTO moJd 3eMJH;

2) cynOBOrO mnepeMeHHOTO MATHWTHOTO NOJS, CO3AaBAEMOTO MMAT-
KHM B MArHMTHOM OTHOLUEHHM CYJOBEIM KeJe30M;

3) cyZzoBoro moCTOSHHOI'O MAarHHTHOIO TOJIA, CO34aBaeMOro TBEp-
JNBIM B MArHHTHOM OTHOIUEHHH CYLOBBIM 3KEJIE30M.

Urobbl BbiBecTH ypaBHeHus IlyaccoHa, crnpoekTHpyem Ha CYAO-
Bble OCH BEKTOPBHI HaNpMXKEHHOCTEeH KaXKAOro H3 NepevyHCJeHHBIX IO0-
Jeil, a 3aTeM CJIOXKHM HX NPOEKUHH 110 COOTBETCTBYIOIINM OCSIM.

npoeku.un Hanps)XeHHOCTM MArdMTHOro nonsa 3emim

Ha puc. 19 nokasaHbl BeKTOp HANPSIKEHHOCTH I MarHHTHOrO
noas 3eMuau M €ro ropusoHTasbHas H u BepTUKadbHAs Z COCTaBJIAI-
mue. CocraBasiiomias H ompenensier Hanpab/JeHHe MAarHHUTHOTO Me-
puanada ONy,.

CnpoektupoBa [ na cy-
noseie ocu Ox u Oy, noday- . x
ypM mnpoexknuu X u Y Ha-
P sXKEHHOCTH MarHHTHOIO I10-
JAsi 3eMI¥  HAa TPOAOJBHYIC
U TONEPEYHYI0 OCH CYHHA.

U3 pucyHka nmeem:

X=H cos(360—xk)=H cosx} (23)
Y = H sin (360—x) =H sink/’

rle K-— MarHHTHBIM  KYPC  pyc 19, Cocrasastomue X, ¥ u Z mexropa T
CyaHa. 110 CYLOBHIM KOOPIHHATHHIM OCAM
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Takum 06pasoM, HANpAKEHHOCTb MAaCHUTHOIO MNOJf 3eMau Mo-
KeT OBITb NpPEICTaBJN€Ha TPEMs INPOEKUHSIMH Ha CYIOBble OCH: Mpo-
AdoabHo X, nomepeuHofi Y u nepneHaMKyasdpHoi mnanyGe Z. Ilpoek-
uun X u Y npu mepemeHe Kypca HM3MEHSIIOTCS, 4TO BHMAHO M3 (¢op-
mya (23). Ilpoekunsa ke Z, kaxk OyneT NOKasaHo HHXKe, OT Kypca

CyAHa He 3aBHCHT, OHA 3ABHCAT JMWIL OT MACHHTHOH LIMPOTHI pafo-
Ha NJIaBaHHs CYyJHa.

Ipoexumu HanpAKEHHOCTH
NepeMeHHOTO MarHMTHOro nons cygHa

INon nepeMeHHBIM MarHHTHBIM HOJEM CyAHa OYyAeM NOHHMATb
CYAOBOii MAarHeTH3M, BBLI3BAHHBI MSTKMM B MAarHHTHOM OTHOIIEHHH
’K€J1e30M, KOTOPO€ H3MEHSieT CBOIO HaMarHMYEHHOCTb C W3MEHEHHeM
Kypca CyAiHa.

BpimenuM H3 Bcero MSIKOro B MAarHHTHOM OTHOLIEHHH CYHOBOTO
’XKeJe3a NPOH3BOJbHO PacloOJOXKEHHHH JHHelHblI Opycok AB u on-
pelesiuM TNPOEKUHH HauPSXEHHOCTH MAarHHTHOrO IOJsl, Cco3maBae-
Moro stuM GpyckoM (puc. 20).

Bpycox AB waMarHuTHTCS B MarHHTHOM NoJe 3eMJH, KOTOpOe B
ofbeMe, 3aHHMAaeMOM CYIHOM, sBJsIeTCA ONHOPOXHBLIM moJeM, Ha-
MarHU4YMBaHHe OpycKa B MAarHHTHOM none 3eMJAH PaBHOCHJIbHO ero
HaMarHHYMBAHMIO B TPeX OJHOPOJAHBIX NOJSX: NPOAOJBHOM C Hamps-
KEHHOCTbI0 X, TONEPEeYHOM C HAaNpsKEHHOCTbIO Y M NEepIeHAHKY-
JaspHOM najaybée c manpsuKeHrocTblo Z. Ilom neficTBHeM KaXmoro
U3 3THX mnoJiel 6pycox mpuoOpeTaer MarHuTHBle MOMeHTH Mx, My u
M. TloatoMy B coorseTcTBuH ¢ (dopmyaoir (20) cyMMapHBIl MArHHT-
HBIH MOMEHT OpycKa OyIerT.

M=Mx+My+Mjz.

MarunTtHele MomeHTnt Mx, My u Mz onpemeasiiorcss 1o ¢op-
myae (19):

Mx=x»'vXcostx; My=n'vYcosty; Mz=%'vZ cos &z,

raie »'— MArHHTHas BOCIpH-
HMYHMBOCTh HKAHHOTO
6pycka;
v— o6BeM O6pycKa;
Ex, Ev u Ez— yrae, oOpasyeMble
ocblo Opycka ¢ cy-
JIOBHIMH OCSIMH.
Bennuunst ¥, v, Ex, &y u &z
ABJAAIOTCH AN faHHoro 6pycka mo-
CTOSIHHBIMY, MO3TOMY, OG6GO3HAUMB
LIS KPaTKOCTH  TIPOHM3BEeNeHHs
®'vcosty, w'Ucosty u xn'vcosEz
COOTBETCTBEHHO uepe3 I, m u n,
MOJTYUHM:
Mx=I1X; My=mY; Mz=nZ; Puc 20 K Bumsony ypassennt Ilyac-
M=IX+mY+4nZ. coHa
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Hawmarnuyennbift TakuM o6pasoM G6pycoK 06pasyeT MAarHHTHOE
noJie, HaNpsIKEHHOCTb KoToporo B Touke O corsacHo ¢opmyne (10)
ONpeAETHTCH CJAEeLYIOIHM BbIpaKeHHEM:

Ho,=q(X+mY+nZ),
Ije §— KO3(Q(HLUHEHT, 3aBHCALIHI OT pacCTOsHHA Gpycka HO TOY-
Kd O 4 ero pacnoyioXeHHst OTHOCHTEJIbHO 3TOH TOYKH.

Bexktop HampsxenHoctu H, cIOpoeKTHpyeM Ha CYROBHE OCH.
OG6osnaunB yepes a, P W y YIVIW, cocTaBiseMble BekTopoM H, ¢ mo-
JIOKHTENbHBIME HallpaBJCHHSIMH oceH, NOJy4YuM CAe[yIOliHe BHIpa-
¥EeHHS1 NMPOeKIHi:

no ocu Ox

Hycos a=¢qlX cos a-+-gmY cos a+gnZ cos a;
no ocu Oy

Hycos B=qlX cos B-+gmY cos -+qnZ cos B;
no ocu Oz

Hycos y=qlX cos y+qmY cos y+qnZ cos y.
Ecan pacnpocTpaHHTh HallH PacCyXIEeHHs Ha BCe MATKoe B Mar-
HHTHOM OTHOINEHHH CYHOBOE XKeJe30, TO NPOEKUHH HaNpPsIKEHHOCTH

NepeMeHHOr0 MArHHTHOTO MOJA CyAHa Ha CYAOBBlE OCH OYAYT:
no ocu Ox

Y Hocosa=2qlX cos a+ZqmY cos a-+3qnZ cos a;
no ocu Oy

X Hocos B=2XqlX cos f-+ZqmY cos §-+2gnZ cos B;
no ocu Oz

ZHycosy=2¢qlX cosy+XZgmY cos y+3gnZ cosy.

B stux cymMmax kospbHuUHeHTH ¢, [, m, n ¥ yrau q, B, y AJIA
pasHHX GpPYCKOB HMeEIOT pasHble BennuHHbl. Hampsaxernoctu ke X,
Y u Z aBasiorcs oOGIIMMH MHOMXKHTENAMH JAJA KaXKIOH CYMMB, IIO-
9TOMY BbIHECEM HX 3a 3HAKH CYMM, TOTAA:

S Hycos a=X32¢ql cos a-+YZgm cosa+ZZgn cos a;
T Hocos B=XZql cos B-+YZgm cos B+ZZqn cos B;
I Hycos y=XZgl cos y-+YZgm cos y+ZZgn cos y.

BuipaxeHus, cTofill¥e MOJ 3HAKaMH CyMM, 3aBHCAT OT MAarHHT-
HO BOCHPHMM4YMBOCTH OpPYCKOB MSITKOTO CYHOBOro xese3a, ux ¢op-
Mbl, Pa3MEpPOB H PacnoJIOKEHHS] OTHOCHTENbHO TOUKH O. 3HAUHT, MPH
AAHHOM MAarHHTHOM COCTOSIHMM CyAHA H NPH YCJIOBHH HEH3MEHHO-
CTH pAaCTOJIONKEHHs CYHOBOTC JKeJe3a 3TH BbIpaXeHHs SABJAIOTCA
BeJMUHHAMH NOCTOSIHHBIMH., OG03HAayasi HX HAYaJbHBIMH JAEBATbIO OGYK-

BaMH JAaTHHCKOIo a.nd)aBm*a, NOJIYYHM OKOHUYaTeJbHble BbIPAXKEHHS
HpOGKHHﬁ HanpsiXKeHHOCTH NepPpeMEeHHOr'0 MoJid CyJHa Ha Cy[AOoBHe OCH:

na ocb Ox
aX}bY+4-cZ;
dX4-eY+iZ;
gX+hY+kRZ,

Ha ock Oy

Ha ocb Oz
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MpoekuuM HANPSHKEHHOCTH TMOCTONHHOTO MArHMTHOro
nonsa cygua

Uro6ul 3aBepIHTh BHBOA YypaBHeHuir IlyaccoHa, ocrajocs pac-
CMOTpeTh NOCTOSTHHOE MAarHHTHOe moJe cyAHa, o6pasyemoe TBEpABIM
B MarHWTHOM OTHOLIEHHH XKejae3oM. HampsikeHHOCTL 3TOrO nois B
Toyke O — BeJIHUMHA TOCTOSIH- p
Hasl, OHA HE 3aBHCHT HH OT KYp-
ca CynHa, HU OT MarHMTHOH IlH-
pPOTH H HO3TOMY MOXeT GHITb
npeicraBjieHa TpeMs MOCTOSH-
HbiMu npoekuusMe P, Q u R co-
OTBETCTBEHHO HAa CYJAOBBIE OCH
Ox, Oy u Oz (puc. 21). Co-
crapasgomue P, Q # R ocraior-
Csl TOCTOSIHHBIMHM IO TeX Iop, No-
Ka Ha CyAHe He NpPOH3OHAYT me-
peMenleHns XKeJe3HbIX Macc.

Mapametpbl
Myaccona
OGo6wum NI HATIAHOCTH  pye 21, [padrueckoe H30OpaNeHHe CHI,
pesyjapTaThl BCE€X BBIBOAOB B BXOASWHMX B YypasHeHus IlyaccoHa

raba. 1.
OGoanayass CyMMy NMPOEKIHMi HaNpsKEHHOCTH No Kaxjof 3 oced
yepes X/, Y/ u Z’, cocraBuM ciefyiolde ypaBHEHHS:
X' =X+aX+bY+cZ+P; YV =Y4+dX+eY4+{Z4Q;
Z2'=Z-+gX+hY+RZ4R.
[MonyueHnble ypaBHeHHsi Has3blBalOTCA ypaBHeHHaMu Ilyac-
COHa, a BXOHAIHe B HHX BeJWUHHB @, b, ¢,..,k HOCAT Ha3BaHHe

napamerpoB Ilyaccona.
. TaG6auna 1

Ilpoekunn na- IIpoexunu vanps-
CYJIOBHC TPIXXEHRHOCTH I'lpoexuml nanpngxeﬂuocm nepeMeHHoro KEHHOCTH HOCTO-
oCH MArHuTHOrO noJaf MAarHHTHOTO NOJASA CyAHa SAHHOI'O MarHuT-
3eman HOIG MOJA CYAHa
Ox X aX bY cZ y2
Oy Y dx eY fz Q
Oz Z gX hY RZ R

IMapamerpu Ilyaccona xapaKrepH3yOT HepeMeHHOE MAarHHTHOE
nojsie B AAHHOH TOYKe CYAHA, T. €. II0Jle, BLI3KBaeMoe MSITKHM B
MAarHMTHOM OTHOLIEHHWH CYHZOBHIM 3Kes1e30M. B pasuuix Toukax CyIHa
napaMerpu [lyaccoHa HMeloT pasHyl0 BeJHUHHY. BenHuumna ux, Kak
3TO OTMeYaJoChb NMPH BHBOAe ypaBHeHMHA Ilyaccona, saBuCHT OT Mar-
HHTHOR BOCIPHHMUHBOCTH ODPYCKOB CYHOBOIrO JKeJse3a, OT HX (pOpMHI,
pasMepoB H pPacloOJIOXEHHs OTHOCHTEJbHO MaHHOH TOYKM. MarHur-
Hasl BOCIPHHMYHBOCTb 3aBHCHT OT HANPSIKEHHOCTH HaMarHWYHBAlO-
LIero moJsi, B JAaHHOM CJy4yae MAarHMATHOro noJs 3eMad,
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Ecnn B mpouecce mjaaBaHHs CyAHa H3MEHSIETCSl MarHuTHas LIHPO-
T4, TO HANPSKEHHOCTb MArHHTHOTO MHOJs 3€MJIH TaKkKe H3MEHSeTcs.
DTo BHI3bHIBaeT H3MeHeHHe MAarHHTHOH BOCNPHUMYHMBOCTH CYIOBOTO
Kese3a W, CJedOBaTeNbHO, H3MeHeHHe napamerpos Ilyaccona. Opua-
KO 3TH H3MEHEeHHs HAaCTOJbKO MaJbl, YTO B HajbHEHLIEM OHH YyH-
THIBATbCS He OYAyT.

OTMeTHM elle pa3, uro ypaBHeHus I[lyaccoHa paioT BHpameHHA
NpOeKUH HANPSIKEHHOCTH CYMMAapHOTO MAarHHUTHOTO NOJS B JaH-
HO#l TOuKe cyjqHa Ha cynoBule ocH. OfHAKO B TEOPHH NeBHALHH cJa-
raeMble, U3 KOTOPHIX cocrosT ypasHeHHs I[lyaccona, mpuHATO Hasbi-
BaTb He HANPSXKEHHOCTAMH, a CHJaMH; B JaJbHelIleM Mbl TaKxe Oy-
JeM NPUAEPIKHBATHCS 3TOrO HANMEHOBAHHSI.

Ecan B Touke O HaxonuTcs LEHTpP Kap-
/ TYIIKM KOMIaca, YCTAaHOBJEHHOTO HA CyX-
W He, TO Ha KapTymky OyAyT AeHCTBOBaTh

* CJeAylOIHe MAarHUTHBIE CHJBL (CM.pHc.21):

A X, Y n Z— cunbl 3eMHOTO MarHeTH3Ma;
e aX, bY,..,RZ-—cunpl oT MATKOro CyAOBO-
TO JXKeJesd,

P, Q u R—cuiabl OT TBepAOro Cylo-

BOrO JKeJe3a.

Cuabt X, Y 1 Z oT Mecra YCTaHOBKH
KOMIaca He 3aBUCAT, TAK KaK MAarHuTHOe
noie 3eMJn B 0o6beMe, 3aHHUMAeMOM CYA-
HOM, NPAKTHUYECKH $BJSETCS ONHOPOIHBIM
MATHHTHBIM [IOJIEM.

Cunel xe aX, bY,..,kRZ, P, Q u R,
NPOUCXOASAIHE OT CYROBOTO MATHETH3MA,
3aBHCAT OT MeCTa YCTAHOBKH KoMmaca Ha
CYAHEe H, CIeJOBATENbHO, ¥ PA3HBIX KOMIa-
COB HMEIOT pasjuyHbie BeJHYHHEL
Puc. 22. Tpaguueckoe n306- Ha puc. 21 rpaduueckn wu306paxKeHb!
paxenne cint X', Y/ u fieBna-  pee cpmpl, BXOAAWME B ypaBHenus Ilyac-

fun @ cona. [Ipu mpSMOM NOJNOXKEHHH CYRHA CH-

JIBI, OTHOCSIL{HECS] K TPETbEMY YPaBHEHHIO,

JeHCTBYIOT BePTHKAJbHO MW NMOSTOMY A€BHAIHI0 He BHI3HBAIOT. Cu-
asl X” u Y’ moryr GbiTh 3aMeHEHB paBHOAEHCTBYMOWEH, KOTOPYIO
npuHATO o6o3HauaTh depes H’ (puc. 22). Parnoneiicteyiomas H’ om-
pellesiseT HampaBJeHHe KoMmnacHoro Mepuianana. Ilo HampasJieHHIO
3TOH paBHOJAEHCTBYIOIUIEH ycTaHaB/HBaeTcsd AUHHA NS KapTyIIKH KOM-
naca, HaxXoJsulerocs Ha cynHe. ¥roa § Mexnay pasHogeficTywoouieit H'
H TOPH3OHTAJbHON COCTABJAAIOHIEN 3eMHOro MmarHetuama [, kak 3To
6BLJIO0 OTMEUEHO paHee, sIBJAAeTCA [eBHaluell MarHuTHOTO KoMIaca.

B npomecce niaBaHuA CyAHA NeBHAlHA H3MeHSETCS, TAK KaK H3-
MEHSIOTCS BLI3HIBAIONiHe ee CHJABL. J{eHCTBHTENBHO, TMPH H3MEHEeHHH
CYNHOM Kypca H3MEHSIIOTCs cocTtaBjsiomye X W Y 3eMHOTO Marke-
TH3Ma, NO3ToMy H3MeHsiorcss ¥ cuabl aX, bY, dX n eY. Cuanl xe
cZ, fZ, P u Q ocralorcs npdH 3ToM nocrosiHHbIMu. [lpu nepemene
CYZHOM MAarHHTHON IIHPOTH H3MEHSETCs NOJHas CHJa 3eMHOro Mar-

<
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methaMa T u HakiaoHeHwe /. 3HauMT, IpU IepeMeHe MAarHUTHOH LIH-
POTHL MOFYT U3MEHATbCH BCe cocraBiasmmue X, Y U Z NOJAHOK CHAB
3eMHOT0 MarHeTH3Ma, YTO NPHBOAUT K u3MeHenuio cuia aX, bY, dX,
eY, ¢Z v fZ. Ha Beanuunax cmi P u Q, KaK yxe OTMeUaJoch, H3Me-
HeHHe MAarHUTHOH LIMPOTH HE CKA3BIBAETCS,

§ 9. AHANU3 YPABHEHMHA NMYACCOHA.
OTHOCMUTENLHAS BEMYMHA M 3HAKM NMAPAMETPOB
MYACCOHA

IIpoanaansupyeM KaAyi0 U3 CHJI, BXOASINHX B ypaB-
nenusa [lyaccoHa, u yCTaHOBHM OTHOCHTEJbHYIO BEJHYHHY H 3HAKH ma-
pamerpos Ilyaccona.

Cunet X, Y u Z 3emHOro MarHetMama

HssectHo, uTo cuibl X ¥ Y CcBA3aHBl C TOPH3OHTAJbHOH COCTaB-
Jsilolell 3eMHOTO MarHeTH3Ma KX MAaTHHTHBIM KypCOM CyJHa CJenyio-
IUMH (pOopMYyJaaMHu:

X=Hcosk;, Y=—Hsink.

Jnst reoMeTpHYecKOro BHIpaxKeHUs ITHX QopMyJ Ha puc. 23 noka-
3aHbl BeJHYHHBL H 3HaKH CHi X H Y Ha BOCbMH IVIaBHBIX M U€TBEpT-
HBIX MarHHTHHIX Kypcax cyaHa. VM3 pucyHka BuauMm, uTo cmiaa X Ha

M A Vo ' Nm
[} )

i N ]

I,

Puc. 23 Beawunna u nanpaBiieHHe npofosbHoit X u monmepeuHoilt Y mpoexuuit ropu-
30HTAJBHOH COCTaBJAIIILH 3eMHOro MarsHeTH3Ma
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BCEX CeBePHBIX Kypcax HampaBJeHa B HOC CYJHA H IIO3TOMY MOJOXH-
TeJIbHA, a Ha I0XKHBIX — B KOPMY H NO3TOMY oOTpuuaTeibHa. Ha kyp-
cax Ot y W cuna X paBHa HyJio, a Ha Kypcax N H S MaKcHMaJibHA:
Xost=Xw=0;, Xn=H; Xs=—H. Cuna Y nonoxuTte/sbHa Ha BCeX
3anafiHEIX KypcaX, TaK KaK Ha 3THX Kypcax OHa HampaBjieHa B npa-

Buii GopT, H orpnuarenbna Ha BCeX BOCTOUHBIX Kypcax. Ilpuuem
Yn=Ys=0; Yw=H; Yo*'=—H.

) # 6} ‘ T 8) Z(O‘ iH
. Z>0 X z2=0

N s
-—-Nr
2

Puc. 24. Beauunna u HampasJjeHde BepPTHKAJBHON COCTaBJSIOHIEH
3eMHOTO MarHeTH3Ma:

a— B CeBepHOA MarHHTHOM IMpoTe; 6 — Ha MAarHHTHOM 3KBaTOpe; 8 — B I0XK
HO#i MarHMTHON IIHpOTe

Z z

BenuunHa M 3HaK BepPTHKAJbHON COCTaBjswuleli Z 3aBHCAT OT
MarHuTHOH IWUMPOTH pafoHa NJAABaHHs CcyJHA. B ceBepHOifi MarHuT-
HOI HIMpOTe cuia Z mnojoxurenbHa (pHC. 24, @), HAa MAarHHTHOM 3K-
BaTope paBHa Hymi0 (puc. 24, 6), B I0XKHOH MATHHTHOI IUMPOTE OT-
puuareabHa (puc. 24, 8).

Cunbt aX, ..., kZ OT MSIKOrO B MarHMTHOM
OTHOLLIGHHH CYAOBOro >Xenesa

HannmeM ypaBuenus ITyaccona:

X+aX+bY+cZ+P Y=Y+4+dX+eY+fZ+Q;
Z'=Z7+4-gX+hY+RZ4+R.

Tlpu BeIBome ypaBHeHuit Ilyaccona GmIT paccMOTpeH NMPOH3BOJLHO
pacnosioXeHHHH oTHocHTeqbHo I cynHa 6pycox MArkoro xeJsesa,
II03TOMY OH HAMarHHWYUBAaJCS BCEMH TPEeMs CHJIAMH 36MHOTO MarHeTH3-
Ma: npopoabHoil X, momepeynolt Y u Beprukaiwuolt Z. Ecam  3TOT
6pycoK pacmoJOXKHTb NPOJAOJbHO, KaK, HanpHMep, CTPHHTED, TO OH
HAaMAarHUTHTCS TOJbKO IMPOAOJAbHOM cwIol X; cunasl ke Y u Z, meicr-
BYIOLIHE MEPNEHAUKYJSPHO K NMPOMOJBHOI OCH Cy[dHA, €ro He Hamar-
HUTAT. B 3TOM ciiyyae BMeCTO HEBATH CHJI OT MSATKOIO CYJIOBOro Xe-
Je3a MH TIOJAYYHM TOJNBKO TPH: HPOROAbHYIO aX, nonepequyxo dX n
NepneHuKyAspHyIo nanybe gX.

Paccyxnas aHanoOrMYHO, MOXKHO 3aKJ/IOUHTb, 4TO OT NOMEPEYHOTrO
Gpycka MATKOTo Kejne3a, HampHMep or OHMCa, MBI TaKXe MNOJYYHM
TOJbKO TPH CHJBL: NpofoJabHyl0 bY, momepeunyio eY u nepneHmuKy-
asipuyio naay6e hY. Ot 6pycka, nepreHAHKyJspHOro najay6e, Hanpu-
Mep OT nmjjaepca, GYAYT IOJYYeHH CHJBI: NpoAoJbHas ¢Z, momepey-
Has fZ W nepneHgHKyJasipHas nanybe kZ.

BMecTe ¢ TeM NOUTH BCe CYAOBOe KeJe30 MOXKHO pacCMarpUBaTh
KaK CHCTEGMY HMEHHO IPOJOJIbHBIX GDYCKOB (CTpUHIepHl, KH/b, KHIb-
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COH, NPOAOJAbHble NepeGOpKH, OOGWHBKA NanyGel H T. A.), NONEPETHEIX
6pyckoB (GUMCHI, nonepeyHbie nepeGOpKH, GJOpH M T. L) U GpycKos,
neprneHfUKyAspHHX nanyGe (Maurhl, MHJJIEPCH, WIMAaHTOYTH H T. I.).
IMpr TakOM YCJIOBHM MOXHO NPHATH K CJEAYIOUEMY BHIBOLY: CHJIBI
aX, dX n gX TpOHCXOISIT OT HPOXOJbHOTO, MATKOTO B MAarHHTHOM OT-
HOIIEHHH CYIOBOTO enesa; cuasl bY, eY u hY —oT monepeunoro,
MSITKOTO B MaTHHTHOM OTHOIUEHMH CYZOBOro ieiesa; cuabl ¢Z, fZ u
kZ — or nepneHAHKYJApHOro namaybe

MSTKOTO B MarHHTHOM OTHOLIEHHH g 6 8)
CYJIOBOTO XeJjies3a.

Ha cyrHe ecTb H TPOH3BOJBHO
pacIOJOXeHHOe JKeJe30; TaKoe xKe-
J1e30 HaMarHHYHBaeTCs OZHOBPEMEHHO
BCEMH TpeMsi CHJIAMHK 3eMHOrO Mar-
HetHaMa; X, Y u Z. Ero Bauanue Ha
CTPeJIKY KoMIlaca BHIPAa3uTCH AEBATHIO -ax ~dx
CHJaMH, KOTopbie TpuGaBsTCa K CH- -+ -
71aM, MOJIYHEHHBIM OT CTPOTO MPOROMb. . o5 Bocnponssenene cua mpo-

HOTO, NONEPEIHOr0 H NEPNEHAHKYMAP-  nonpupiMu GpyckaM# MATKOro 3Ke-
HOro mnanayle xKesesa. Je3a:

JIJIH Jydquiero ysCHeHHs (I)HSPI‘Ie- a — nponoabHoft  aX; 6 = nonepedHoR
CKOM CYUIHOCTH CHJI, ,u,eﬁ CTBYIOIIUX dX; 6--mnepnenaurynspHoft manyGe gX
Ha KapTyIIKy KOMIaca OT MSATKOro Cy-

JOBOTO XeJje3a, a TakxKe JJI YCTaHOBJEHHS OTHOCHTE/bHOM BeJIHYHHbI
H 3HakoB napamerpoB IlyaccoHa, BocnpousBeleM KaXAYIO H3 CHJI CO-
OTBETCTBEHHO IPOLOJLHbIME, NONEPEYHHIMH H NeprneHIHKYJAAPHHMHU
nainybe auHeAHBIMH Opyckamu.[IpH sToM npumeMm cieayioliye yCIOBHs.

1. Komnac ycTanoBJieH CTPOro B JHaMeTpasbHON MJIOCKOCTH CYZAHA.

2. MarnuTtHoe noJje cyiHa B ofbeMe KapTyWIKH KoMmaca siBJjser-
¢ ONHODOIHHIM TIOJIEM; Takoe YC/JAOBHE IMO3BOJIET pacCcMaTpHBATh
JdeHCcTBHe CHJI JIMIIb HA CEBePHLIH MOMIOC KapTYyWKH KOMIAaca, Tak Kak
B OZIHOPOJIHOM MAarHUTHOM IOJIe Ha IOXHBIA NOJIOC KapPTYIUKH KOMna-
ca OyAyT IefACTBOBAaTb CHJLI, paBHHE.II0O BeJHYHHE, HO IIPOTHBOIO-
JIO}KHBlE 110 HaNpaBJeHHIO CHJIaM, AeHCTBYIOUIHMM HA CEBEPHBIH MOJIOC.

3. Hamarnn4endHnii OpyCOK mNpeACTaBAsieTcd B BHIE CXeMaTHYe-
CKOTO MAarHHWTa, NPHYEM NpPH Pa3/IMYHOM YAaJeHHH NOJIOCOB OpycKa
oT KoMnaca OyfeM pacCMaTpPHBATh BJHsSHHE GJaHKAHLIETO MOJIOCA, NO-
Jaras Ipyrofi IoJioc yAaJeHHBIM HAaCTOJbKO, YTO OH HE OKashBaer
BJIMAHHS Ha KOMIac; BJMAHHEe 060uX moJocoB 6pycka paccMaTpHBaerT-
Csi TOJBLKO B CJydYae OJMHAKOBOTO X yHaJIeHHs OT KOMIaca.

4. CynHo HAXONHTCA B CeBEPHOM MarHMTHOH IIHPOTE M HAET Kyp-
com NW. Ilpn rtakoMm ycaoBuu cuasl X, Y u Z 6yAyT noJoXHTENb-
HB, TaK KakK NpofoJbHas cuaa X OyZer Hampasjeda B HOC CYyZIHa,
nomepeyHas cuia Y -—B npaBuii GopT, a NepHNEHAMKYJIspHAT nanyGe
cuia Z — BHES.

Kak 6blo ykasaHo Beune, cuan aX, dX u gX npoucxomar or
HPONOJbHHX OPYCKOB MAFKOFO B MArHHTHOM OTHOUIEHHH CYAOBOTO
xejesa, Ha puc. 20 mokasaHel HEKOTOPHE CJAYyYaM DAaClONOKEHHS
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NPOJOJbHEX OPYCKOB, BBHI3LIBAIOIUUX 3TH CHJBL. [Ipomosbhble GpycKH
HaMarsuuuBaloTcs cuioil X, mpuueM ceBepHBIe NOJIOCH 06pasyloTcs
B HOCOBBbIX KOHLAX OpPYCKOB, a I0XKHble — B KODMOBBIX, TaK KaK Ha
Kypce NW cuna X HanpasieHa B HOC cyaHa. JlefiCTBHe HaMarHHuYEH-
HHIX TakKHM o0pa3oM OpYCKOB Ha CeBEpHBIi MOJIOC KapTYIIKH KOM-

"l'ln Nm /Ym
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Puc. 26. Mamenenue cunel aX npu nosopore cyana Ha 360°

naca (Touka n) BIpasuTcsi nmpojoJbHoii cmiaoit aX (puc. 25, a), mo-
nepeunoit cuioit dX (pHc. 25, 6) u nepneHAMKyJspHoi naxyGe —
cunoin gX (puc. 25, 8). B paccmarpuBaeMHx ciaydasx cuan aX, dX
H gX oTpuuaTesbHBI, TaK KaK HamnpaBJeHbl COOTBETCTBEHHO B KOPMY,
B JeBblit 6opT u BBepX. Ho cuna X mosoxurtenbHa — OHa HampasJe-
na B Hoc. EciiM Xe mpousBeleHHe NBYX COMHOXHTeJeH HMeET 3HaK
MHHYC, HO OJMH M3 MHOXKHTENEH MOJOXKHUTeJIEeH, TO APYroH HOJXKeH
6biTh OoTpHLATENbHHIM. CJlefoBaTeNbHO, mapameTpsl @, d U g OTpH-
11aTebHHL.

[Tpn usaMeHeHHM Kypca CyZHa NpPONOJbHOE Kele30 H3MEHSeT CBoe
NOJIOXKEeHHe OTHOCHTENbHO MAarHHTHOrO NoJs 3eMJH, NPH 3TOM €ro
HaMarHHYeHHOCTb H3MeHsieTcs H cuabl aX, dX u. gX Takxe u3MeHs-
10T CBOIO BEJHYHHY, 3HAKH Xe MmapaMeTpoB OT Kypca CyAHa He 3a-
BucAT. Uto6n ybenuTtbcss B 3TOM, AOCTATOYHO PAacCMOTPETb JHefcT-
BHE IIPOJOJbHHIX GPYCKOB, BBHISHIBAIOMIMX, HamnpuMmep, cmay aX, Ha
HEeCKOIbKHX Kypcax (puc. 26). [Ipm usameHeHMm Kypca cyfaHa CHJa
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aX u3MeHsileTcs M MO BEJHYHMHE M N0 HANpAaB/eHHIO, 3HAK XKe mapa-
MeTpa @ OCTaeTcs HEH3MEHHBIM,

3HaKW napameTpos 3ABUCAT TOABKO OT PACNONOHEHUL CYO08020
aHeaeaq OTHOCUTEALHO KOMNACA, T. e. OT- MecTa YCTAHOBKU Komnaca
Ha cyoHe.

Y3 storo e PHCYHKa BHIEH XapaKTep H3MeHeHHs CHJbl aX npH
nsMeHeHHH Kypca cyxHa ot 0 mo 360°. Ha kypcax N u S cuna aX
MaKcuMajbHa o BeauuuHe u pasHa ==afl, Ha kypcax Ot u W cu-
jJa aX=0, Tak KakK Ha 3THX Kypcax IHpOJMOJbHOe CYA0BOe KeJe30
He HaMarHHUYHBAaeTCH.

Ha puc. 27 nokaszaHo pacmosioxeHHe MPOMOJbHHIX GPYCKOB, 00-
pasyiomux cuay aX ¢ NoJOXHTEJIbHHIM NMapaMeTpoM 4.

I a vy a oy o y
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+by g
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Puc. 27. Pacnonoxenue mpo- Puc. 28. BocnpossBenenne cHJI Tone-
JIOMbHHX GPYCKOB CYHXOBOTO peuHHIMH OpyCKaMH MATKOrO eJje3a:
Kemesa, obpasywlux cuiy a — npogonbHo#t bY; 6 — monepeunofl evY,
aX ¢ nONOXHTEeAbHHIM mnapa- 8 — NepHeHAHKYASpHON mnanyGe hY.
MeTpOM

Cuna aX, geficTByomlas Ha MAarHATHYIO CHCTeMY TIJIABHBIX KOM-
[acoB, KMeerT nmapaMeTp @, Kak NpaBmio, GONbUIOA BEJHYHHH H OT-
pHIIaTeJbHOrO 3HAKa, TaK KaK JIPOJOJNLHOTO XKeJes3a, Pacio/oXKeHHO-
ro momo6HO MOKa3aHHOMY Ha pHC. 25, @, Ha CyJAHe MHOro {CTpHHTe-
pbl, KuJab, najgy6a, o6ImIUBKA CyAHA H T. IL).

[Tapamerp d xapakrepuayeT CHIYy OT NPOAOJBbHOTO XeJe3a, pacro-
JIOXKEHHOT'0 HEeCHMMETPHYHO OTHOCHTEJIbHO JAHAMeTPaJbHOH IJIOCKO-
cru. Takoro »xejesa Ha CyIHE HEMHOrO, IIO3TOMY y CHJ, AEHCTBYIO-
IUX HAa KOMMOACH, YCTAHOBJIEHHBIE B JHAMETPaJbHOH INIOCKOCTH, Ia-
pamerp d maJ, a Ha IJaBHbe KOMOacsl — OGJH30K K HY.JIIO.

[lapamerp g nHOrga MoOXeT HMeTb 3HAUHTENBHYI0 BEJHUHHY.
3naku mapaMeTpoB d H g MOryT ObiThb KaK NOJIOXKHTEJbHBIMH, TaK
H OTpPHLATENbHBIMH.

Cuanl bY, eY u hAY mporcxomsT OT TONEPEYHOro >kejesa M geli-
CTBYIOT Ha CTPEJKYy KOMIaca COOTBETCTBEHHO NPOJOJBHO, NOTEPEYHO
H nepnedAHKyJaspHo naay6e (puc. 28, a, 6, 8).

[lpn usmenennn cymsom Kypca cuinl bY, eY u hY usMensiorcs,
napamerpsl xe b, e m A 0CTalOTCA NPH 3TOM NOCTOSHHBIMH. M3 pu-
CyHKa BHIAHO, YTO CHJIBI C napamMerpaMu b u h o6pasyioTca mnome-
PEUHBIM KeJIe30M, DACMOJOXKEHHBIM HECHMMETPHYHO OTHOCHTENLHO
AMaMeTpajJbHON IJIOCKOCTH CyiHa. Takoro xejesa Ha CyAHE MaJo,
N03TOMY y CHJI, NEACTBYIOUINX HA KOMMNACH], PACHOJOMKEHHhIE B IHAa-
METpa/JbHONH NJIOCKOCTH, mapaMeTpul b u A MaJjbl, a Ha TJaBHbIe
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NPOJOJbHEX OPYCKOB, BBHI3LIBAIOIMHX 3TH CHJBL. [Ipomonbubie Gpycku
HaMarHM4MBaloTCsl CHJIOH X, NMpUYeM ceBepHBle NOJIOCH 06pasyloTcs
B HOCOBHIX KOHLAX GPYCKOB, a I10KHbIE — B KOPMOBLIX, T4K KaK Ha
Kypce NW cuaa X HampaBjeHa B HOC cyaHa. JlefiCTBMe HaMarHHueH-
HBIX TaKHM 00pa3oM OpYCKOB Ha CEBEPHBIH MOJIOC KapTYUIKM KOM-
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Puc. 26. Uamenenne cuanl aX 1pu noBopote cyasa Ha 360°

naca (Touka n) BBIpasuTcs mpomosbHoil cumoit aX (puc. 25, a), mo-
nepeuHoll cuiaoii dX (puc. 25, 6) u nepneHAMKyJAspHO# mnaayGe —
cuaoi gX (puc. 25, 8). B paccmarpuBaeMux caydasx cuan aX, dX
u gX orpuuarenbHbl, TaK KaK HampaBJieHbl COOTBETCTBEHHO B KOpPMY,
B JeBHbit Gopr u BBepx. Ho cuaa X nmomoxwurenbea — oHa Hanpasie:
ga B Hoc. Ecnu Xe mpousBeleHHe IBYX COMHOXHTEJeli HUMeeT 3HAK
MHHYC, HO OJHH M3 MHOXHTe/JeH TOJIOXKHTEeNeH, TO APYroll IoJKeH
ObiThb oTpHuaTeNbHEIM. CrenoBaTesbHO, mapaMeTphl a, d U g OTpH-
1{aTeJibHEI.

[Tpn n3MeHennu xypca CyZHa NPOLOJBHOE KeJe30 H3MEHSieT CBOe
NOJIOXKEHHe OTHOCHTEJbHO MAarHUTHOTO NOJS 3eMJH, NpH 3TOM ero
HaMarHHYeHHOCTb H3MeHseTcs:i H cuabl aX, dX u gX Takxe H3MeHs-
10T CBOI0 BeJIHYMHY. 3HAKHM Ke mapaMeTPoB OT Kypca CyAHa He 3a-
BUCAT. UTOo6B yGeRHTbCS B 3TOM, AOCTATOYHO pPAaCCMOTPETb REACT-
BHe IPOJOJbHBIX GPYCKOB, BBHI3HIBAIOMIMX, HanpuMmep, cumay aX, Ha
HEeCKONbKHX Kypcax (puc. 26). Ilpu usmeHenumm Kypca cyAHa cuaa
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aX W3MeHfeTCA H MO BeJW4YMHEe M MO HANMpaBJEHHWIO, 3HAaK Xe napa-
MeTpa @ OCTaeTcsl HEH3MEHHBIM.

3HaKU napameTpos 3ABUCAT TOALKO OT PACNOAOINEHUR Cyo08020
Hese3q OTHOCUTEAbHO KOMNGCA, T. e. OT- MeCTa YCTAHOBKU Komnaca
Ha cyodHe.

W3 3toro xe PUCYHKA BUAEH XapaKTep H3MEHEHHS CHJBl aX NpH
n3MeHeHHH Kypca cyaHa ot 0 mo 360°. Ha kypcax N u S cuna aX
MaKcHMaJbHa MO BejuuuHe M paBHa —4afl, Ha kypcax Ot u W cu-
ga aX==0, Tak KaKk Ha 3THX Kypcax I[IPOJOJbHOe CYIOBOe XKeJe30
He HaMarHHYHBaeTcs.

Ha puc. 27 nmokasaHo pacnosoxeHHe NPOAOJbHHIX OGpyCKOB, 00-
pagyoomux cuay aX ¢ MoJoXKHTeJbHBIM NapaMeTpoM a.
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Puc. 27. Pacnonoxenne npo- Puc. 28. BocmpousBelieHHe CHJ TOme-
JONbHBIX GPYCKOB CYZLOBOIO peuHbIMH OpyCKaMH MSATKOFO XeJe3a:
Kesesa, o0O6pasyoIHX CHAY a — npogonbaoft bY; 6 — monepeunoi evY,
aX ¢ MonoXKHTeNbHBIM napa- 8 — nepnenfHKYAsipuolt nanyGe hY.
METPpOM

Cuaa aX, neficTByoomass Ha MAarHUTHYI CHCTEMY IVIaBHEIX KOM-
[IacoB, HMeeT NapaMeTp 4, KaK NPaBHIO, GOJbIIOH BEJHYHHBI H OT-
pULATEIbHOTO 3HAKA, TAK KaK NPOAOJNBHOTO XeJe3a, pPacrnoJ/IOXeHHO-
ro nofo6HO TMOKa3saHHOMY Ha pHC. 25, @, HA CyJZHe MHOro (CTpHHTe-
pH, Kwib, naay6a, o6mMuBKA CyAHA H T. IL).

[Tapamerp d xapakTepuayeTr CHJIy OT IPOLOJBHOTO KeJje3a, pacno-
JIOKEHHOIO0 HECHMMETPHYHO OTHOCHTENbHO HAHMAaMeTPaJbHOH IIOCKO-
ctu. Takoro Xejesa Ha CyJfHe HeMHOTO, IO3TOMY y CHJ, XeHCTBYIO-
IIMX HAa KOMIACH, YCTaHOBJIEHHBIE B JHAMETPaJbHOH MJIOCKOCTH, Ta-
paMerp d MaJ, a HA TJaBHble KOMmackl — GJM30K K HYJIO.

[Tapamerp g HHOrZAa MOXeET HMeTb 3HAUHTENBHYIO BEJHUHHY.
3naku napaMetpoB d M g MOTYT OBITb KaK IOJIOXKHTENbHBIMH, TaK
H OTPHUUATENbHBIMH,

Cuapl bY, eY u hY mpomcxomsiT OoT NONEPEYHOro )enesa M geil-
CTBYIOT HAa CTPEJKY KOMOAaca COOTBETCTBEHHO IPOAOJBHO, NOMEPEYHO
¥ NepneHAHKyaspHO naaybe (puc. 28, a, 6, 8).

Ilpu usMeHeHun cymnHoM Kypca cuawl bY, eY u AY usmensiores,
napamerpsl Xe b, e B h ocTaloTCs NPH 3TOM NOCTOSHHBIMH. M3 pH-
CyHKa BMJHO, 4TO CHJHl ¢ napameTtpamMu b w kA o6Gpasyoorca mone-
PEeUYHLIM JKeJIE30M, pAaCMOJOXKEHHBIM HECHMMETPUYHO OTHOCHTEJbHC
ANaMeTpPaJbHOA IIOCKOCTH CyAHa. TaKoro xejesa Ha CyAHe Majo,
NO3TOMY y CHJI, NEHCTBYIOLUINX Ha KOMMNAcCH], PACIHOJIOKEHHbIe B IHA-
METpa/IbHOH NJIOCKOCTH, mapaMeTpsl b W A Majdb, a Ha TJaBHBIe
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KoMnachl — GJH3KH K HyJai0. 3HaKd mapaMeTpoB b um A Moryr OHITh
H TOJOXHTEJIbHBIMH, M OTPHUIATEJbHHIMH.

ITapamerp e e HMMeeT 3HAYMTENLHYI0 BEJHUYHHY, TaK Kak Iome-
PEYHOTO JKeJse3a, PACIOJOKEHHOTO, KaK I0Ka3aHo Ha puc. 28, 6, Ha
cynHe MHoro (OGMMCH, nomepeyHnle nepe6OpPKH, mnaay6a © T. IU).
Y cua, peficTBYIOIMX Ha IVIaBHbIE KOMNACH,, NapaMeTp e, Kak
npaBujo, GoJblle 1Mo aGCOMIOTHOR BeJNHUHHE Napamerpa @, NOTOMY

4TO KOHUBl NMONEPEuHBIX CBf3efl CyZHA GiaHKe K KOM-
y nacy, yeM KOHIH NPOXOJBbHHIX CBs3efl.

Ha puc. 29 nokasaHo pacnojioKeHHe NMONEpeuHHIX
6pyckoB, 06pasyiolHX CHJB C NOJOXHTEJbHEIM Tia-
paMeTpoM e. ¥ cuJ, AeACTBYIONIHX Ha IJIAaBHEE KOM-
nachl, mapaMerp e OOBIYHO OTPHLATEJbHBIA.

Cunvl ¢Z, {Z u kZ BOSHHUKAIOT OT XKeJe3a, pacro-
JIOJXEHHOTO NEePNEeHAMKYJsipHO manybe, H-AeHCTBYIOT
COOTBETCTBEHHO NPONOJBHO, NONEPEYHO M NEpNeHmH-
Kyaspao naay6e (puc. 30, a, 6, 8).

Nz pucynka BuaHO, yTo cHna fZ oGpasyercsa xe-
Prc. 29. Pacmo- JI€30M, NMEPNEHAHMKYJAAPHHIM nanybe ¥ pacnooKeH-
Joxenwe nome- HBIM HECHMMETDPHYHO OTHOCHTENbHO JHAMeTpa/bHOMN
peunsix GpycKoB  [IIOCKOCTH. TaKOro Kejesa Ha CYAHE Majo; NO3TOMY
an%%O":a l’ge”:; Yy 3TOll CHJIH, JeACTBYIOmeA Ha KOMNAcH, pacmnojo-
cnny ePy cy ng‘;,(;_ JKeHHblE B JHAMETpPaAJbHOH IJIOCKOCTH CYyJAHa, mapa-
KHTenbHHM na- MeTp f MaJ, a Ha IVIaBHEIE KOMIAcHl — GJIH30K K HYJIIO.

pamerpoM e bpyckam, o6pasyiomuM CHJIB C MapaMeTpaMHu ¢ H
k, COOTBETCTBYIOT Ha CyAHe ABIMOBas Tpy6a, MauThl,

OHJJIEPCH H T. M. DTH napaMeTpel MOTYT HMeTb 3HAUHTENbHYIO BeJH-
YHHY, @ N0 3HAKY MOTYT OHLITb H MOJOXHTEAbHLIMH, H OTPHUATEIbHBIMH.

Hrak, 06 oTHOCHTeJbHO! BEJAHUHHe H 3HaKax mapamerpos Ilyac-
COHA MOTYT OHTb CIeNaHH CJAERYIOMHe BLHIBOAKI:

JJs TrIaBHOrO KoMmaca, KOTOPHE BCerja YCTaHABAHBAaeTCd B [Ha-
MeTpaJbHOH IVIOCKOCTH CyAHA, NapaMeTpel @ H e, KaK NpaBWJIO, OT-
pHLATEJNbHE H BEJHKH; napaMeTphl 2, ¢ # £ MOryrT GHTbL 3HAUHTENb-
HHBIME 10 BEJHYHHE, a TIO 3HAKYy — KaK NMOJOXKHTEJbHHIMH, Tak H OT-
pHUATeNbHBIMH; napaMeTpw b, d, f m A MOryr GHTb NOJNOXHTE/b-
HBIMH HJIH OTPHIATeNIbHHMH, HO 1O BeJHYHHE MaJHl.

. -k2

s -+

a) s (] ﬂ 2 )] s®s
e y o

="

lzg Uy —7 [Z 11 ”

Puc. 30. Bocnpon3apeierue CHJ NEepReHAHKYJASPHHMH naxyGe Gpyc-
KaMH CyNIOBOTO XKeJie3a:
a — npoAonbHOR cZ; 6 — nonepeuHoft [Z; 6 — nepneHAHKYAApHOR mnanyGe kZ.
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ITo BenuusHe W 3HakaM napametpoB IlyaccoHa MOXHO CyRHTBH 06
OTHOCHTEJIbHOH BeJIMYHHe H 3HAaKaX CHJ, B BHPAaXEHH KOTOPHIX
COOTBETCTBYIOIIMe MapaMeTphl BXOIAT B KauyeCcTBe MHOXHTeJeH.

Mapamerpn b, d, f u h, a cnemoBatenbno, u cuau bY, dX, fZ u
hY npas xoMnaca, YCTaHOBJEHHOTO B JHAMETPaJbHOH IJIOCKOCTH,
6au3kn k Hyaio. Ha asrom ocHoBanunm ypaBHenns Ilyaccona nns
[JIaBHOTO KOMMaca MOryT OHITb HAaNHCaHbH B YNPOLIEHHOM BHIE:

X'=X+4aX+4cZ+P;, Y =Y+eY+4Q;
Z'=27Z+4+gX+kZ+R.

OrMmeruM, 4TO AJ5 KOMIAcCOB, YCTAHOBJEHHHIX BHe JHaMeTpanb-
HOMl IVIOCKOCTH CYAHA, CHejaTbh oOLiMe BHIBOJAW 06 OTHOCHTEJIbHOR
BeJH4YHHe M 3HaKax mapaMerpoB Ilyaccona He mnpexncraBasieTcsi BO3-
MOXHBIM. )

Cunbl P, Q u R or TBepioro B MarHKTHOM
OTHOLIGHHH CYROBOTro )Kenesa

Cuapt P, Q u R, KaK yKasbiBaJOCh BHIIE, BO3HHKAIOT OT TBep-
JOTO B MaTHMTHOM OTHOIIEHHH CYNOBOTO XKeje3a, XoTopoe mnpuobpe-
TaeT NMOCTOSIHHBIA MarHeTH3M NpH NoCcTpofike CyAHA. BesuuuHm cua
P, Q 1 R 3aBucAT OT MecTa YCTZHOBKH KoMIIaca Ha CyAHe H He 3a-
BHCAT HH OT Kypca CyAHA, HH OT MAarHHTHOH MMHPOTH padioHa nJia-
BaHHd. Bce 3TH CHJIBI HMMeEIOT Ha Cy[He 3HAYHTEJbHYIO BeJHUHHY, a
N0 3HAKy MOTYT OHIThb H TOJOXHUTENbHBIMH, H OTPHIATEIbHBIMH,

§ 10. NPEOEPA3OBAHMSA YPABHEHMM NYACCOHA

HannmweM ypasuenns Ilyaccona:
X'=X+aX+bY+cZ+P;, YV =Y+dX+eY+fZ+Q;
2'=Z+gX+hY+ERZ+R.

Cuam aX, bY, dX, eY, gX u hY, npoucxoasinue OT MSTKOTo Cy-
JIOBOTrO XeJe3a, NpH H3MEHEHHH Kypca CYIHa H3MEHSIOT He TOJbKO

[CBO€ HamnpasJICHHE, HO H BEJHYHHY. Mé}KlIy TEM BO MHOIHX BOIIpoCax

TEOPHH JIeBHAUHH YyAo6Hee NOJb30BATBCA CHJAAMH, BeJHYHHa KOTO-
PHIX OT Kypca CyAHa He 3aBHCHT. UTOOH NOJYYATb TaKHe CHJHI, Ipe-
ob6pasyior ypaBHenus Ilyaccona. Ilpu sToM npeo6pasyiorcs TOJNBKO
nepBHle IBa YpPaBHEHHS, TaK KakK CHJM, BXOAfIIHe B TpPeTbe ypaBHe-
HHE, NpH NPSMOM MNOJIOXKEHHH CyJHA JEBHanHi0 He BH3LIBAIOT, a
CTpeMATCS JHIIb HAKPEHHTb KapTymKy KoMmaca.

Hna npeoGpasoBawus ypaBHeHnfi IlyaccoHa cmpoekrupyeMm pas-
HopeicTaylomyio cuny H’ u ee cocraBasiomue X’ B Y’ Ha Maruur-
HbIli MepHAHaH H NEPNEeHAHKYyJAspHOe eMy HampasieHHe AB (puc.3l1).

V3 MexaHHKHM H3BeCTHO, UTO NPOEKUMs PaBHOAEHCTBYIOINEH CHJbI
Ha Jio6oe HanpaBJieHHe paBHA aJare6paHyeckoil CyMMe TPOEKIHE
COCTaBJAIONINX ee CHJ HAa 5TO Ke HanpaBjeHuwe. Ha ocHoBanuu 3TOR
TEOPEMbl HMEeM:

H’cos §=X"cos k—Y’sink;
H’sin §=X’sin k4 Y’cos &.
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IMogcraBuB B HOJyuYeHHble paBeHCTBa BMecto X' W Y/ ux 3Hage-
HHA H3 ypaBHeHHH Ilyaccona, moayyuMm:

H'cos §= (X+aX+bY+cZ+4P)cos k— (Y4+dX-+eY+fZ+Q)sink;
H'sin8= (X+aX+bY+4-Z+4 P)sink+ (Y+dX4-eY4-fZ4+Q)cos k.

M »
LK

A .4
A
YI
y,
Puc. 31.  IlpoektupoBanrie Puc 32. Hampasnenue cui, BXO-
paBHozeficTByIomell cuam H IAUMX B Ipeo6pa3oBaHHbie ypaB-
¥ ee coctaBasmiomux X' u Y menus Ilyaccona

Ha MAarHATHBIH MEpHAMAH H
NEPHEeHANKYJISAPHOE €My Ha-
npaBaenue AB

PackpeiB ckoOkH ¥ 3aMeHHB X M Y uMX 3HAUECHUAMH U3 GHOpMYJ
(23), nomyuum;:

H’cos 8=H cos?k-+aH cos?k—bH sin k cos k-
+¢Z+P) cos k+H sin?k—dH cos x sin k+eH sin? k—
— (fZ+Q)sink;

H’sin 8=H cos k sin k+uH cos k sin k—bH sin2k-4
+ (¢Z4-P)sin k—H sin k cos k+dHcos? k—
—eH sink cos k4 (fZ+Q) cos k.

[Toab3ysicb ¢opMysaMu TPUTOHOMETPHH:

. . 1 1
sin?k-+cos2k=1; "cos?x= —2——}— > cos 2K;
c o 1] : 1,
sin’k= CREEY cos 2k; sinkcos nz? sin 2k,

nepenunieM NpeAbILYINE PaBEHCTBA B CJERYIOUleM BHAE:
H'cos 6=H+—;Z—H+—;—Hcos QK—%HSH] 25— —;i— Hsin 2k -+

+ —29— H——S—H cos 26+ (cZ+P)cos k— (fZ+Q) sin &;
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H'sin 6= —;— Hsin 25— _;-H+ %H cos 216—{-% H+ —;i—H cos 25—
— —;— Hsin 28+ (cZ+P)sin k4 {fZ+ Q) cos k.

Ilocsie nprBelleHHs NONOOHBEIX UJEHOB TMOJYYHM:

H'cos 6= (l-{—‘%f) H+ ‘% H cos 2xk— d—;—bH sin 2k~

+(cZ+P)cos k— ([Z-+Q) sink; (24)
H'sind= E_;ﬂ H—}—-a—geHSiI'l 2k-+ dT'H’ H cos 2k

+ (cZ+P)sink+ (fZ+4-Q)cos k. (25)

B neBbix uwacTax paBeHCTB (24) ® (250) HaxomsTcs NpOEKIHH
paBHOAeHCTBYylolled cuiabl A’ Ha MAarHHTHH MePHAHAH M NEpIeH-
JUKYJAPHOE eMy HampaBJieHHe, a B NPAaBhIX 4acCTAX — NPOCKIMH CHJI:

a-te . d—b ;.
(1558 S,

a—e H: d+b H:
2 2

¢Z4+P u fZ+0Q

Ha Te Xe HampaBJeHusi. HaupaBaenus 3THX CHJI MOKasaHBl Ha pHC. 32.

CrenoBaTenbHO, CHJIBl NMEepBHX ABYX ypaBHeHmit [Iyaccoma moryr
6biTh 3aMEHEHBl CHJAMH:

a+t-e . d—b ;.
<1+ : )H, 2
a—e rr. d+b .,
? 2 b
cZ+P u {Z4Q.

BeauyHHB BHOBb NOJYYEHHBIX CHJI OT Kypca CyIAHa He 3aBHCHT,
TaK KaK He 3aBHCHT OT Kypca CyAHA cHjaa H.

PaccMOTpEM KaXkIVI0 H3 3THX CHJI B OTAEJAbHOCTH.

a4-e o

Cuna AH. Cuna (14 —_Q—F—)H AeficTByeT NO MATHUTHOMY Mepu-
nuany. B paBenctBe (25) 3TOM CHJAB HeT, TaK KaK ee NPOEKIHA Ha
HanpaBJ/ieHHe, NepIeHJIHKY/spHOe MArHHTHOMY MepHIHAaHy, paBHA
HYJIIO,

BBenem oGo3HaueHHe

(1 S )=A, (26)
Torza (1+ “;re)H=;.H. @7)
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Ha Gepery mo MarsHMTHOMY MepuiuaHy AefictByer cuna H, a B
CYHOBHX ycaoBuaX —cuaa Af. Kosbdunuent A 3aBHCHT OT mapa-
METPOB @ H € CHJ, 00pPa30BaHHBIX MATKHM B MarHUTHOM OTHOILIEHHH
cynoBbM Kese3oM. CrenosaTenbHO, Ko3addHIHEHT A XapaKTepH3yeT
uaMenenue cuasl f nORX BAKSHWEM MSATKOTO B MarHUTHOM OTHOUICHHH
cynoBoro xesaesa. CrelleHb 9TOrO BJIMSIHHSI 3aBUCHT OT BEJHYHHBI ma-
paMeTpoB a u e. B Mecrax yCTaHOBKM MariHHTHBIX KOMNacoB mapa-
METPbl @ M €, KaK NPaBHJIO, OTPHLATEJbHH, a N0 abGCOJIIOTHOH BeJH-
yuHe He Gosee 0,2. ITostomy KoaddHuMEHT A B 3THX MecTax MeHb-

Lle eIMHHOBI, HO MOJOXHTeJeH. Tak, HampuMep, Ha

'Nm TPAHCMOPTHHIX CyJax HAa MOCTHKe KO3(p(pHUHEHT A pa-

! e 0,8—0,9, a B pyxaeso#i py6ke— 0,7—0,8.

A Taxum o6pa3oM, B MeCTaX YCTAHOBKH TJIAaBHOro H
IyTeBOro KoMnacoB cuja AH coBmajgaer mo Hampas-
JeHHI0 ¢ cuofi  H, T. e. meficTByeT B CTOPOHY Np
(puc. 33).

JlelicTBys [O MarHHTHOMY MepHAHaHy, cuiaa AH
JeBHALHIO HE NPOMU3BOAHT. B 3TOM cMEIC/e OHA §B-
JIieTCS TOJIe3HOM CHJIOH, TaK KAk CTPeMHTCHA YCTaHO-
BHTb JHHHI0O NS KapTyIIKH KoMmaca MO MarHHTHOMY
mepupuany. Ha aroM ocHoBaHuu cuny AH npuHATO
HasLBaTh HanpaBJAfAOUIeld cHJOH.

Ot BesHyyHB cuabl AH 3aBHCHT KaueCTBO PaGoTh!
Puc. 33. Ha- wmarsdtHoro kommaca. Ecam kospduuuent A=<<0,3,
"PaB“e““fH C1- 70 MaryHHTHHIA KoMmac pa6oTaeT  HeyROBJIETBO-

et PHTEJbHO Aaxe B CpPeAHHX MATHHTHBIX HIHPOTAX.

Koaddpruuent A moxer OBITb HCKYCCTBEMHO YBe-
JIHYEH NYTeM YCTAHOBKH OKOJIO KOMIaca GpyCKOB MSATKOrO B MAarHuT-
HOM OTHOIUEHMM KeJe3a, oO0pasyiolliHX CHJAB C [OJOXKHTEJNbHBI-
MH napaMmerpaM¥ @ M e. OjfHaKo Takoe YyBesjHueHHe Ko3pdu-
IWeHTA A CBfA3aHO ¢ OOJIBIIMMH TPYAHOCTAMH H Ha IpPaKTHKE
He NpUMEeHseTCs.

d— .
Cuna A’AH. Cuna —5—2 H peficTByer nepneHAMKY/ISPHO Mar-

HUTHOMY MepHAHaHy. B paBeHcTBe (24) srofi cHJB HeT, TaK Kak ee
NPOEKUHsI Ha HamnpaBJeHHe MarHHTHOTO MepHJAHaHa paBHa Hymo. Ha-
AOpaBJieHa OHa MoxeT OHTb KaK K BOCTOKY, TaK M K 3alajy, 4ro 3a-
BHCHT OT 3HAaKOB napaMerpoB d u b, T. €. OT MeCTa YCTaHOBKH KOM-
naca. B nepBoM csyyae OHa CYHMTaeTcs NOJNOXHTEJbHOH, BO BTO-
POM — OTPHIIATEAbHOH.

Je#icTBys NepneHAUKY/JIsIPHO MAarHHTHOMY MEpDHAMAHY H, CJAeNO-
BaTe/bHO, MEPIEHANKYAAPHO cune AH, cuna ——% H ua Bcex Kypeax

BBI3BIBAET JeBHALHUIO.
Beauyuna 3Tofi AeBHaLMy 3aBHCHT HE CTOJLKO OT BEJHYHHBl CH-

d—b o "
JIB! TH, CKOJIBKO OT OTHOLIEHHA 3TOH CHJB K HanpapJaglolleHn

cuae AH.
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OGo3HauyuB 3TO OTHOUIeHHe uepe3 A’, moayuynM
d—b
2 H a—b
24 g (28)
AH 2)L
Bce cuabl, Bhi3biBaloliife [eBHALHIO, NPHHATO

BHIpaXaTh B JONAX HampasJsiomedl cuan AH. Ha
d—
3TOM OCHOBaHHH BbHIPa3HM cpmyTH B JlONAX

cuisl AH, monwsysice paBeHctBoM (28);

-f‘-gﬁ H=A\H.

Cuna A’AH w BbHi3bBaeMas €10 JeBHAUUA Puc. 34. Hampas-
NOKasaHel Ha puc. 34, JIEHHE TIO/I0MHTE b=

- not cumam A'AH
Cunaa D’AH. Cuna -5'—2—5H BXOAHT B BHIpaxe-

nHus (24) u (25), HMesaA COOTBETCTBEHHO MHOXH-

Tenn cos 2k u sin2x. CienoBaTesqbHO, OHa COCTaBASIET C MATHHT-
HHIM MEPHIMAHOM YroJ, paBHHIi JBOHHOMY MAarHHTHOMY Kypcy 2k,
T. €. AEHCTBYeT 1O HANpPaBJEHHIO 3€PKaJbHOrO H300paxeHus Mar-
HUTHOTO MepHIuaHa B JHAMETPaJbHOM IUIOCKOCTH CyAHa, B stom
clyyae OHa cuMTaercs mnojoxurteabHoll, OTpHuartenbras cuaa

a—e o
H ACHCTBYET B ITIPOTHBOMNOJOXHOM HanpasJ/IeHHH, T. €. NOox Yyr-

Jom 2xk=+180°, Takum o06pasoM, mpH H3MEHEHHH Kypca CyAHa Ha-
a—=e
NpaB/eHHe CHIbL —— H wnsMeHsercs B HABa pasa ObiCTpee, ueMm

MarHuTHHA Kypc cyAHa k. Ecau cynmo cosepmut mnosopor Ha 180°,
a—e
TO cuia —— H omumer npu 3ToM moJHyH0 OKpPyXKHOCTb. Ecau ke

1

a—¢
Ja TH OIHIIET JIBE OKPYXKHOCTH. =
AH

CYAHO COBEPIIMT NOMHYIO LHPKYIAUMIO, TO CH- \Am

a—e
B ofweM cayuae cunia —2—H He COBIARaeT

¢ HanpasJagiollel cuiaoii A W, clel0BaTeNbHO,
BbI3BIBaeT JeBHAUMIO. BeanunHa 3Toil HeBHALUH

a—e
3aBHCHT OT OTHOUIEHHA  CHJBI -—2———H K Hamnpas-

Jasomell cune AH, KoTopoe NpHHATO 0603HAYaTh

DAH
yepes D’:

a—e

—2—H a—e Puc. 35. Hanpas-
- =D, (29) nenme nosoxuress-
AH 27 HOK cunm D'AH

4 T1 A Heuaes, B, B. I'puropses 49



a—e
B nocnexpHeM paBeHCTBe BBIPA3UM CHJTY TH B HOJAX CHIslAH:

“;‘? H=D')\H.

Cuna D’AH v Bhi3biBaemas €0 [eBHalMs MOKa3aHel Ha puc. 35.
d4-b

Cuaa E’LH. Cuaa —;— H Bxopur B BHpaxeHus (24) u (25),

HMesi COOTBETCTBEHHO MHOXKHTeNM sSin2k u cos2k. CrefoBaTennHO,

OHA COCTaBJAeT ¢ MarHHTHHM MepuAHaHOM yroa 2xk-490° T. e. meit-
cTByer nepneHAukyaspHo cuae D'AH. B stoM cayuae oxa cuurtaercs

o d+b «
nonoxurenbHoli. OTpuuaTenabHasi cuia ——;—- H peiictByer B npoOTH-

BONOJIOXKHOM HaNpaBJeHHH, T. €. nod yraoM 2x—90°. Bra cusa Kak
6nl cesizaHa ¢ cuyoll D'AH, coxpaHss Ha BCeX KYpCax NepneHIuKy-
JApHOe K Hell HanpabJeHHe. [IpH m3MeHeHHH Kypca CylHa Hampas-

d-b
JIEHHE CHJIbI ——Jg— H Ttax Xe, Kak u HanpaBJeHHe cHAn D'AH, wus-

MeHfAeTcs B B2 pasa OblcTpee MarHUTHOTO Kypca CyAHa K.
d+b
B o6mewm cayyae cHna —%H He COBMajaer MO HampaBJEHHIO C

MAarHUTHBLIM MepUAHAHOM, T. €. CHAoB AH, u, caenoBaTeNbHO, BLI3HI-
Baer ZeBHANWI0O. BenauuyHa 3ToHl [AeBHAIMM 3aBHCHT OT OTHOMICHHS

d-t+b .
CHJIBL -—_—;——HK HanpapJjdooulesi cune AH, Kotopoe mpuusaTo 0603HA-

yaTh uepes E’:

dLb o
2 _ atb E (30)
\H 2 )
t d-+-b-
YNm B mocnenHeM paBeHCTBE BHIDA3HM CHJIY —
AHk B AOJNSX cuanl AH:

\ d—‘;fl H=E"\H.

Cuna E'AH ¥ BHI3biBaeMad €0 JeBHAUUA TO-
KasaHbl Ha pHC. 36.

Cuna BAH. Cunut ¢Z w P X0T9 u HMEWT pas-
JUYHOEe HNpOHCXoXKjAeHHe (cZ — OT  MSTKOro,
P—o0T TBepHOrc B MArHATHOM OTHOUIEHHH CY-
JOBOTO Kese3d), HO OHH OJHHAKOBO IOCTOSIHHBL
B JAaHHOH MArHUTHOH WIMPOTE U AEHCTBYIOT HO
ONHOA M TOH Xe (NMPOROJBHOH) ocH cyaHa. Ha
3TOM OCHOBaHMH CHIHW ¢Z u P Moryr paccmartpu-
BaThcd  coBMecTHo, Hx  paBHoZeiicTBymomas
Prc. 36. Hanpas- ¢Z+-P wuanpaeinena au6o B Hoc, JHGO B KOPMY
JeHHe nosoxutens- CY/Ha. B NepBOM cayyae oHa CYHTaeTCs MOJOXKH-
Hoit cHamt E'AH  TeJbHOH, BO BTOPOM — OTPHIATEJNBHOH,
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ITonoxurtenvnas cuna c¢Z-+4P o6pasyer ¢
MArHUTHBIM MEPHAMAHOM YroJ, paBHBLIE Mar-
HHTHOMY KYpPCy CYAHA K, a OTpHLATeJbHas — yroJ
x=+-180°,

He coBnagas B ofiemM ciayyae 10 HampasJe-
HHI0O ¢ MarHMTHHIM MepuimanoM, cuaa c¢Z-4P
BHI3HIBAeT [AEBUAIMIO, BeJHUYMHA KOTOPOH 3aBUCUT
oT O'}"{HOIHeHHH 3TOH CHJIB K HanpasJsiloliell Cu-
ne AH.

O603na4yuB 3T0 OTHOLIEHHe GykBOi B’, moJayyum

cZ+-P
\H

=B (31)

Bripasum cuny ¢Z--P B gonsx cuasl AH:
cZ+P=B'AH.

Cuna B’AH u BbI3bIBaeMas €10 JieBHAIMs MOKA-

3aHbl HA pHe. 37,
Cuna C'AH. Cuaml fZ u Q Takxke paccMmoT-

-
3

~

Puc, 37. Hanpas-
JIeHHE TOJIOKHUTEeNb:
noit cmam B'AH

pHUM COBMECTHO, TaK Kak o0e OHH JAeHCTBYIOT HO OJHOH H TOH Xe
(momepeyHOiH) oCH CyAHA W B JAHHOH MAarHUTHOH MIUPOTEe OAMHAKOBO
nocTosiHHE. Mx paBHonefictByomas fZ-4-Q Moxer OHTL HampasJjeHa
au60 B mpaBwf, aubo B JeBblE GopT cyAHa. B mepsoMm ciydae cuia
fZ+4Q cuuraerca mONOKHTENLHOM, BO BTOpPOM — OTpHUATebHOM. [To-
JoxuTenbHasi cuia fZ+4Q obpasyer ¢ MATHHUTHBIM MEPHUAHAHOM YroOJ

k+90°, orpuuareapHas — yroa k—90°.

Bennuuna pgeBHauMH, NPOH3BORZUMOA  CHJIOH
fZ+Q, Takke 3aBHCHT OT BEJHUHMHB OTHOUIEHHS
3Tofl CHJABl K HampabJsomell cune AH. OGozHauus
370 oTHOweHue GyxBo#i C’, noayunm

fZ+Q .
VR C’. (32)
Bripasum cuny fZ4Q B monax cuam AH:
fZ4+Q=C'AH.

Cuna C’AH n Boi3biBaemas eio JeBHALHAS 110-
KasaHel Ha puc. 38,

[lepeuncnumM Bce CHAB, mTOJYYEHHBIE B pe-
3yabraTe npeo6pasOBaHHs NEpBbHIX JABYX ypas-
nenui Ilyaccoma, pacmosioXXMB HX B HECKOJBKO
HHOM MNOpsAKE:

A — panpaBisiomas cHia, AeHCTBYeT Bceraa

10 MardUTHOMY MepHAHaHY K CeBEepY;BO3-
HHKaeT OT 3eMHOT0 MAarHeTH3Ma M MSATKO-
TO CYIOBOTO XeJesa;

4*

AH

Puc. 38. Hanpas-
JIEHHE TOJIOKHTENb-
HOR cuam C'AH
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A'MH — pefictByeT mepneHIHKYJISAPHO MarHHTHOMY MepuauaHy; obGpa-
ayer ¢ HuM yroJ 90° ecau oHa MOJOXKHTENbHA H yroa 270°,
eCJIH OHa OTpHLATeJbHA; BO3HHKAET OT MATKOTO CYHAOBOTO
xKeJesa;

B’ALH — peficTByeT no npofoJbHOR OCH cylHa, 06pasys ¢ MarHHTHBIM
MEPHAHAHOM YIroJd K TOpPH MOJOXKHTEJbHOM HaNpaBJeHHH H
yron k-+180° npu oTpHLaTeNbHOM HAaNpaBJEHHH, BO3HHKAET
OT TBEpIOr0 H MSATKOro CYyHOBOTO KeJje3a;

Puc: 39. Cynosme Mar- Puc. 40. MHOroyroipHHK CYRO-
HHUTHHIE CHJB H HX paB- BHIX MATHHTHRIX CHJI
HoxeficTByloman M

C’AH — peficTByeT mo mnomepeyHoll ocH CyAHa, oO6pasys ¢ MarHur-
HBIM MepHAHAHOM yros K-+90° npu HOJOKHTENbHOM Hanpas-
JeHuH W yron k—90° npu OTpuUNaTeNbHOM HanpaBJ/eHHY;
BO3HHKAeT OT TBEPAOTO0 H MATKOro CyHZOBOrO KeJe3a;

D’AH— peficTByer no 3epKaJbHOMY H306paKeHHIO MArHHTHOrO MepH-
anana B [I1 cyaua, cocraBass ¢ MarHMTHEIM MePHIHAHOM
yrol 2k OPH INOJIOXKHTEJbHOM HanpaBJeHHH H yrox 2x--180°
NPH OTPHLATeJIbHOM HQNpaBJEHHH; BO3HHK2eT OT MSATKOro
CYZOBOTO XKeJjesa;

E’LH— nefictByer nepneHAHKY/JSPHO 3€pKaJbHOMY H306pakeHHIO
marsutHoro Mepnauana B JII1 cyana, cocraBasis ¢ Maruur-
HBIM MepHRHaHOM yroa 2x-+90° npm nojoxureabHoM Ha-
pgpaBjeHdH H yroa 25—90° npH oTpHLaTeJbHOM HampasJe-
HHH; BO3HMKaeT OT MATKOTO CYNOBOTO KeJe3a.

Ha prc. 39 nokaszann Bce nepeuHcieHHHe CHIH M HX paBHOME-
crByfomlass H’. Beanuuasl CHN BHIGpaHB NPOH3BOJBHO, a HampabJe-
HHsl' B3ATHl TOJIOXHTeJbHble. TOYKOR NpHJIOXKeHHs: cHal OyreM cuH-
TaTp UEHTP KapTYWKH Komnaca, PasnopeiicrByomass H’ onpegensier
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HanpaB/JeHHe KOMNAcCHOTO MepHIHaHa M COCTaBAfeT € MAarHHTHLIM
MEpHIHAHOM YToJI, PaBHBIH JeBHaUHH b.

TlocTpoeHHe cHJ MOXKHO BLINOJHHTD B BHAE MHOTOYrOJIbHHKA
(puc, 40). PaBnopeficTByromas A’ B 3TOM Ciyuae sIBJISIETCA 3aMHI-
Kaloleli B MHOTOYTOJbHHKe cHi. ECau npH 3ToM BEJHYHHA H 3HAKH
CHJI H3BECTHB, TO yroa 8 Jaer BeJHUHHY TOH HeBHAIlHH, KOTOpasd
COOTBETCTBYET NAaHHOMY KYpCy cyAHa. ’

§ 11. NOCTOSHHAS, NMONYKPYTOBASl M YETBEPTHAS
AEBUALMM. TOUHBIE KODDOMULMEHTH AEBHALLMM.

B npeamaymem naparpade OGEIO YCTaHOBJEHO, 4YTO

H3 BCEX CHJI, NOJyYeHHBIX B pesysabTare npeoGpa3oBaHHs ypaBHEHHH
Ilyaccona, Tonbko cuna AH peficTByeT mo MAarHHTHOMY MepHAHaHYy H
caMa HenoCpeiCTBEHHO JEBHAIHIO He BHI3BIBAET.
Cuanl xe A’AH, B’AH, C'AH, D’AH u E’\H, nefict-
BYsl MO HanpaBJeHHSM, B o0leM ciayuae He COBHa-
JAlOMHM C MarHATHBIM MEPHAHAHOM, OTKJOHSIOT
qunnio NS KapTymku KOMmaca OT MarHHTHOTO Me-
puauaHa, T. €. BhI3HBaloT JeBuanHio. [Ipu uame-
HEHHH KypCa CyZHA HANpaBJIEHHs CHJ H3MEHSIOTCS
HEOJMHAKOBO, NIOSTOMY pa3JHYHHE CHJbl BHLI3BIBA-
I0T pa3sHyl0 1o XapakTepy Aepuanuio. Cuna A'AH,
HanpuMep, IPH H3MEHEHHH Kypca CYAHa BOOOLIe He
H3MEHsIeT CBoero HampasjdeHHs. Cuanl BAH
C’AH mpu n3MeHeHHH KypCa MEHAIOT HanpasJieHue
BMecTe ¢ cyaHoM, Hanpasnenus xe cun D'AH wu
E’AH npu nepemeHe Kypca CYyAHAa H3MEHAIOTCA
BIBOEe OHICTpEE, ueM Kypc CYARHA.

W3yuuM xapakrep NEeBHANHH OT KaXAOR U3  Pyuc. 41. Uamenenne
CHJT B OTAENbHOCTH. [lng 3TOro paccMOTPHM cOB-  cHa AH n A'AH npn
MecTHoe JeHCTBHe Hampasasiomlei CHAM AH ¢ 7epeMene Maruut-
KaXJ0H M3 OTKJIOHAIOMHMX CHJI, CUMTAasg HX MNOJO- HO mHpeTH
KHTEJNbHBIMH. :

Mocrosunas nepnavus. Ha puc. 41 nokasauns cuan AH, A’AH u
HX DaBHOJAEHCTBYIOIAs, KOTOpasi onpejenaseT B NaHHOM ciygae Ha-
npapjeHHe KoMnacHoro Mepuiawana. Cmina A’AH, pefictBys nepmen-
DUKYJISPHO MarHATHOMY MepHAMaHy, OAHHAKOBO HampaBJieHa OTHO-
CHTeJIbHO €ro Ha BCeXx Kypcax cyaHa. Ha stom ocuoBanum JjeBua-
nus or cuisl A’AH, npu u3MeHennn Kypca cyasa or 0 no 360° ocra-
eTcsi HenaMeHHOH. Taxas HmeBHauWs HasHBaeTc! NOCTOAHHOMN
Zepuanuen. ['paduxk nocTosHHOA NeBHAllHH NMOKa3aH Ha pHC. 42,
rie mo ocu afcuucC OTJIOXKEHH KoMnacHble Kypcel cyaHa k’ ot 0 -o
360°, a Mo OCH OpAHHAT — NEBHALMUA: MOJOXKHTEJbHAS — BBEPX, OTPH-
laTenbHasi — BHHS,

U3 puc. 41 nmeem

_AH_, .
tgo=———=A4". (33)
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o Kosgpguyuenr A’ xapakrepusyer or-
HOCUTCAbHYIO  eaurMuny cuivt A’AH
., U Ha3blBaeTCA TOYHLIM KOIPPUYUEHTOM
0 160 270 360 K" nocrosnnoi desuayuu; o evipaxaerca
OTBAEUEHHbIM 4UCAOM U HUCAEHHO pa-
8eH TaHeency Odsuayuu, Bo6l3b18AEMOL

-4 curol A'AH,
Bennunna u 3HaK TouHOro koaddu-
IPI’;IBCP-I;?H-HF P?@HK H;CTOﬂHHOIE UHEHTA NOCTOAHHOH JeBUAlUH, KAK OH-
O gy TCMPHOM o ycTaHOBJIGHO B mpeibIAyIIEM mapar-
pade, 3aBHCAT TOJBKO OT NapaMerTpoB

ITyaccona:

4 — d=b

24

IIpu u3MeHEHHH MArHMTHOH LIKPOTH B NPOLECCE MJIABAHHA CYLHA
BesnynHA cuabl A’AH H3MeHsiercs, MOTOMY 4YTO IPH 5TOM H3MEHSETCH
TOPH3OHTANbHAS COCTABJASIONIAs 3eMHOrO MarHetuama H. Opgpaxo
mepuauus oT cuiam A'AH npn U3MEeHEHHH MArHHTHOH IUHPOTHl OCTa-
ercs HemsaMeHHO#H. [lelicTBuTenbHO, NpM  nepexone CcydHa M3
OLHOTO paloHa IVIaBaHUA B JADPYrod paioH OTHOIIEHHE CUJ
A'pH u AH, paBroe koapduunenty A’, ocTaercs HeH3IMeHHBIM, TaK
Kak Koaq)qmunem A’ OT IWMPOTH He 3aBHCUT. 3HAUHT, IPU H3MEHEHHH
MarHUTHOR WIMPOTH He MEHseTCs H leBUalus, BeisbiBaeMas cuioi A’AH.

Iloaykpyeosan Odesuayus. UTOGBl cHenaTh  3aKA0UYeHHe O
Xapakrepe JAEBHAIUH OT CHJBI
B’AH, npociaeguM 3a AeficTBHEM " Ny
NoNOXHUTeNbHON cuinl B’AH Ha " “"’

N
BOCbMHM TJIaBHBIX W YETBEPTHHIX :3\\’ ]
MarHuTHBIX ~ Kypcax  CyAHa
(puc. 43). Ak
Ha marnutebix Kypcax N u Vo«
1
BAK NO

S, x¥orga puaMerpaJjbHas IMJaOC-
KOCTb CYZAHA, a CJAe[fOBaTeJbHO,
u cuna B’AH coBmajaoT ¢ Mar-
HWTHBIM MepHIKaHOM, cusa B'AH. 44
JIeEMAlNI0 He BBI3BIBAET, 4 YBe- "

JHYuBaeT HJH yMeHbmaeT Ha- ¥

NpaBJASIOMYI0 CHIY. DTH KypCH .

ABJASATCH OllHOBpeMeHHO H KOM-

nacHEIMH KypcamH O u  180°, % ”’“"

TaKk Kak NpH HyJdesoli ge- é‘"“’
BHAIlMM MAarHUTHBIE W KOMnac-
HHI# MepuAHAaHLI COBNAAAIOT.
Ha Bcex Apyrux Kypcax CH-
Ja B’AH o6pasyeT ¢ MarsuT-
HEIM MEPHIMAHOM YIVIBI, PAaB:  p.. 43 Beryuyma u suakm geswammu ot

Hbl€ MArHHTHOMY KYpCy CYIHA, popoxurenpholr chant B’AH Ha raaBHEX
¥ Bhi3biBaeT mesBnanuio, Ha Kyp- U YETBEPTHBIX MAarHHTHBIX Kypcax
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cax oT 0 mo 180° monoxuTenbHasi cuaa B/AH

A, KA
BBI3BIBAET OCTOBYIO (TOJIOXKHTE/bHYIO) JeBHa- :;' P P
nuo, a Ha kypcax ot 180 no 360°— BecToByIO nez .

(oTpHLUATENBHYIO).

Taxkum o6pasoM, IpH nepemMeHe Kypca CYIHA
Ha 360° meBmauus OT cuianl B'AH nBaxAb H3Me-
HfET CBOM 3HAK, NPHHAMAas JBa pasa HyJeBble
sHaueHus. Takas neBHAIHs HA3LIBAETCA NOJY -
KpYroBOHh NeBHALHEH,

Uto6Ll nmocTpOHTL Tpadyk NOJYKPYroBOH He-
BHAllUH OT cuawl B’AH, onpefesuM KOMNacHLIE
KypCHl, HA KOTODHIX HeBHAlMsl MAaKCHUMaJbHa.
B naapHeliiteM 3TH Kypch GyneM Has3bBaTb
KYPCBl MaKCHMaJbHON neBHaumum». as sToro
obpatumca k puc. 44. Ilpu usmenenunm Kypca
cyana or 0 mo 360° cuna B’Af, MeHsiss Hampas-
JeHHe BMECTe C CYJHOM, ONHCHIBAeT OKPYXK-
HOCTb, IOKA3aHHYIO Ha PUCYHKe MyHKTHpoM. Ha- Puc. 44. Teomerpmicc-
npaB/ieHHe KOMIIACHOTO MePHAMAHA, a CJENOBA-  yoe onpemesenne KoM-
TeJbHO, U BEAHUYMHA JEBHAUMU OYOYT NMPH 3TOM  pacHOTO Kypca, HA KO-
H3MEHATbCA. MakcUMaJbHYI0O BEJIUYHHY J€BHA- TOPOM [€BHallig OT
U HMEET B T€X CJAYyuYasix, KOrda KOMIacHHIH Me- “"é‘,%’;;menbmﬁ CHIR

o MakKCuMaJbHa
pUO¥AaH HanpaBJeH NO KacaTelbHOH K OKpPYX-
HOCTH, ONHUCHIBaeMoR cunoii B’AH. B atux cay-
gaax cuaa B’AH mnepneHAukyJsipHa K KOMIIACHOMY MepHIUaHY,
TaK KakK pajwWyc, NPOBEIAEHHLIH B TOYKY KacaHHWd KaCaTeJbHOH,
nepleHInKyJasped K 3ToH KacaresnbHoi#t. Ho cuana B’AH coBnapaer

' 10 HaNIpaBJEHHIO C ﬂHaMETpaJIbHOﬁ MJIOCKOCTHIO CyAHA, Caenosaresib-

HO, MakcuMmaJbHas JeBHalug oOT cuabl B’AH nabaiogaetcs Ha
TeX KOMIIACHHIX KypcaX, NPH KOTOPHIX JHaMeTpaJbHas MJIOCKOCTb
CyJAHa TEpPNeHIHKYNAPHA KOMIIAaCHOMY MepHIHaHy, T. €. Ha KOMIac-
HEIX Kypcax 90 u 270°. Ha puc. 44 nokasaH TONbKO OJHMH KYpC MaK-
CHMaJIbHOH AeBHALNH.

['padux neaykpyroBoli feBHalMH HNpejcTaBasieT coGol KPHBYIO JH-
HHIO, 6JIM3KYIO IO OYEPTAHHIO K cCHHYcOule (puc. 45).

W3 puc. 44 umeem
. _ BM _p 3
+5 Sin 6max—- 'TI_I-' =0, ( 4)

Koagpduyuent B’, xapaxtepusyrouui

. A d. l ) - i N 4

0 AT o g OTHOCUTeAbHYyo seiuduny cuavt B'AH,
\_/ HA3bIBAETCA  TOYHbIM  KO3puyuenTom

-5 : noayxkpyzoeoli  Oesuayuu 0T  CuUAbL
B'\AH; sbtipadxcaerca OH OTBACHEHHBIM

YUCAOM U HUCAEGHHO paBeH CUHYCY MaK-

Puc. 45. T'paduk moaykpyro- " . ]
Bl feBHANNH OT TONOWH- cumanbrod OJesuayuu, 6bl3vieaemoli cu

Tenbuoit cumsl B'AH Jgoi B/AH.
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B orauume ot koapduunenra A’ kospduument B’ 3aBHcAT OT
ropusoHTasbHOl H M BepTHKaNbHOR Z COCTaBJSAIOMIMX 3€MHOTO Mar-
HeTH3Ma, T. €. 3aBHCHT OT MAarHHTHOH IIHPOTHI:

B = 4t P
\H

CnenoBaTesbHO, NPH H3MEHEHHM MAarHWTHON IUHPOTH H3MeEHseT-
¢ He ToJAbKo caMa cuya B'AH=cZ-+P, Ho u Bbi3biBaeMas €0 ae-
BHauusa. B 3ToM 3aKaiouaercst cyluecTBeHHas 0COGEHHOCTb MOJYKPY-
ToBOH Hepuanuu. M3 rpadmka NOJYKPYrOBOH JAeBHAIMH BHAHA elle

1 Nm,x .
A} M In ,f;,
Ny !} I‘*I\Mx
' [ -
c AH \\ f'K"/\ ”K

// \\I

~ Cﬁ.ﬂ \\
KT
Ny
\\ Ny
Npn !
f
é
fcan
AH
Puc. 47, T'eomerpuuec-
KOe OonpejieieHHe KOoM-
- [aCHOrO Kypca MaKcCH-
Puc. 46 BeanuMHa W 3H&KH AEBHANHUH OT IIO- MaJIbHOR IeBHAUMH OT
JOoXuTeJbHOR cunl C’AH na raaBHbIX H 4eT- NONIOXKHTEBHOR  CHJIBI
BEPTHLIX MATHHTHBIX KYpPCax CYAHA s

ollHa ee OCOGEHHOCTb: Ha NPOTHUBOMOJOMHBIX Kypcax CyJAHAa TOJIY-
Kpyrosafl JeBHauHs MMEET OAHHAKOBYIO BeJIMUMHY, HO TNPOTHBONOJNOXK-
Hble 3HAKH. )

Cuna C’AH, peficTBysi 1O IonepeyHOH CYHOBOH OCH, HEH3MEHHO
CBsI3aHa C CyAHOM, Kak u cuja B’AH. IlostoMy peBHauus OT CHJBI
C'AH 1o cBoeMy XapakTepy Takas Xe, KaK W JeBHALHUS OT CH/LI
B’AH, 1. e. nonykpyrosasa (puc. 46).

Ha kypcax Ot u W cuna C’AH coBnamaer ¢ MarHuTHbHIM MepH-
AYAHOM H JAEBHALHIO He BHI3LIBAET, YBeJIWYMBas MJIH yMeHbIas Ha-
npasaswowyio cuny. Ha Bcex apyrux Kypcax cuma C’AH BBi3bIBaer
JIEBHALHIO,

Iasi nocrpoenus rpaduka gesmaumu or cuaml C'AH  onpegenum
Kypchl MaxcuMmajabHOH neumanuu (puc. 47). [lpm uaMeHeHHH Kypca
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cynua or 0 no 360° cuna C’AH omuchiBaeT OKPYXKHOCTb; TOITOMY Ha-
npaBJeHNe KOMIIACHOTO MeDHAHAHA M BeJIHYHHA JeBHALMH HempephiB-
HO HM3MEHAIOTCs. MaKCHMaJsbHYIO BEJIHYMHY HeBHAlUMs HMeeT Ha Tex
KypcaX, Ha KOTOPHIX KOMNIACHHI MepHAMaH HampaBJieH N0 KacaTesb-
HOWl K OKPYXHOCTH, omHchiBaeMofi cumoii C’AH. Ha sTtux kypcax cm-
Aa C’AH HanpaBjieHa TepNeHAUKYJISPHO KOMIIACHOMY MEpHAHAHY,
cJIe/IoBaTeNbHO, THAMETPaJbHasi IVIOCKOCTb CyHA COBMajgaeT C KOM-
NacHBM MepuanaHoM, Takum o6pa3oM, MaKCHMaJbHasi [O€BHALHUS OT
cunn C’AH naGmopaercs Ha kKoMmacHHX Kypcax 0 u 180°.

I padpuk nosykpyroBoil AeBHALMH OT INOJOXKHTENbHOA cuiasl C'AH
nokasan Ha puc. 48. KpuBaa neBualnu no CBOEMY OuYepTaHHIO GaH3Ka
K KocuHyconjge. M3 rpaduka BuAHO, UTO NMOJYKPyroBas HeBHALHS,
BH3HIBaemas cuiaoit C'AH, obGnapmaer TeM
JKe CBOHCTBOM, 4TO H NOJYKpyroBas ne- &

BHAIHA OT cuabl B’AH: Ha npoOTHBONOJIOXK-
HEHIX Kypcax CyAHa JeBHAlHs paBHA IO Be- N / Lkt
90_ 180 270 360

JHYHHE, HO MPOTHEBOMOJOXKHA NO 3HAKY.
Us puc. 47 nmeem
. C'\H -8
Sin fmax= ——— =C’. (35)
AH Puc 48 Tpadmk neBHauun
oT NOJIOXKHTENLHOR CHABE
Koagpguyuenr C’, xapaxrepusyrowud o71- C'\H

HocuTesbHyo eauuuny cuavt C'AH, Hasel-
8aeTCA TOUHBLIM KO3(uyuenTom noaykpyeosoti desuayuu OT CUAbL
C’'AH; sbipasicaercs OH OTBAEHEHHbIM HUCAOM U HUCAEHHO PABEH CU-
HYycy maxcumarvroll Oesuayuu, sviavisaemol curoti C'AH.
Koadppuumenr C’, Tak ke Kak u Kosdpduuuedt B’, 3aBHCHT OT
VIaTHATHOH IIHPOTHI, TaK KaK OH 3aBHCHT OT TOpH30OHTaAbHOM H u
BEePTHKAJNbHOR Z COCTaBJAAIOIIHX 3€MHOr0 MAarHeTHsMa, H3MeHSIOMIHX-
CSl TIPH TepeMeHe MarHHTHOR IUHPOTHI:

cr 1Z+Q
AH p

3HaynuT, NpH nepeMeHe MATHHTHOH IIMPOTH H3MEHAETCH He TOJb-
Ko cuna C’AH, HO ¥ BO3HHKAIOWas OT Hee JAeBHAIHA.

Yerpeprnas aesnanusa. Cumna D’AH npu H3MeHeHHWH Kypca CYAHa
H3MeHsieTCsl 10 HamnpaBJeHHI0 B ABa pasa GricTpee, ueM Kypc. UroGmt
BHIBeCTH ofllee 3aKMIOUEHHe O XapakKrepe AeBHAUUM OT cHabl D'AH,
NpPOCNefHM 3a ee NEHCTBHEM Ha BOCbMH IVIABHBIX H UYeTBEPTHBIX Mar-
HHTHBIX Kypcax cylHa (puc. 49).

Ha ranaBunix kypcax N, O%%, S u W cuna D’AH cosnapaer ¢ mar-
HUTHBIM MEpHJIHAHOM, MO3TOMY JeBHAllHi0 He BBI3BIBAET, YBEJHUH-
Bas WJM YMeHbIlas HanpaB/Jsiomyio cuay. Ha Bcex ocranbHbix Kyp-
cax cujga D'AH He coBnajaer ¢ MarEMTHHIM MEPHAHAHOM H, CJIELO-
BaTeJIbHO, BBLI3HIBAET AEBHAIHIO.

IMpu wuamenenun Kypca cymHa or 0 go 360° neBHanus OT CHJBI
D’MH ueThipe pa3a H3MeHSIeT CBOH 3HAK H CTOMbLKO XK€ pa3 nepe-
XOMMT uepe3 HYyJeBoe 3HaueHHe, ITostoMy oHa wasplBaeTcs YerT-
BepTHOH JAeBHallHe.
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UeTBepTHas J[eBHALUA B KaXJIONH YeTBEPTH BO3pacTaer OT HYJA
A0 MaKCHMalbHOIO 3HAYEHHA W BHOBb yMeHbluaercst no uynas. Cuae-
J0BaTebHO, MaKCHMaJ/bHble 3HAUeHHs JeBHAUWH OT cuabnt D'AH Ha-
6JI0NAI0TCSl Ha YeThipex Kypcax. [Mag omnpefeneHusi 3THX KypcoB
obpatuMca x puc. 50. Tak Xe, Kaxk ¥ B paHee pacCMOTPEHHBIX CJay-
yasx, AeBHauus oT cuapl D'AH HMeer MakCuMasbHOe 3HAUYECHHE,

N«
m,

" / DAl A\IK "Vm
il
4 I A

AH y EE AH
Y«

~ |} Nmx
7 &
big¥) // DaAn

AH Py

. 65 Puc. 50. eomerpuuec-
KO¢ omnpeneacHue Kom-

MAaCHOrO Kypca MAaKCH-

Puc 49. BeanuMua ¥ 3HAKM OEBHAUHH OT IMOJOC- MaJbHOA JAEBHAlMH OT
MHTeAbHOA cuanl D’AH Ha raaBHEIX M YeTBepT- HOJIOKUTENBHON — CHJIBI
HHIX MarHHTHBHIX Kypcax CyIHa D'AH

korga cuia D’AH HanpasjeHa NEpHEHAHKYJASPHO K KOMNACHOMY
Mepugnany. UTo6n B 3TOM ciayyae HafTH HampaB/JeHHe NHAMETPaJb-
HOH NJIOCKOCTH CyJHA OTHOCHTeJbHO KOMNACHOrO MEpHAMAaHa,T, €.
HalTH KOMINACHBI KypC X’ MAaKCHMaJbHOH JeBHAl{H, HANOMHHM,
uTO HOJOXHTeNbHass cuna D'A[l o6pasyer c MepuAMaHOM yroJt,
paBHBIH JBYM MarsuTHeIM KypcaM. ITostomy u3 puc. 50, mo teopeme
O BHECIIHEM Yrie TpeyroJbHuka nAB, uMmeem

21€=90°+6max.
Ho u3 HaBurauum HU3BECTHO, 4YTO

K= K’+6max.
Iloaromy
2 (K,+6max) = 90°+ 6max.
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Y3 mnocielHero paBeHCTBa HalileM OAMH H3 KOMHAaCHBIX KypCoB
MAaKCHUMAaJbHOH JeBHALHH:

Smax
K/=45°'— ———
2

XapakTep M3MeHeHHs HesHalun oT cuabl D'AH B Kaxao# uersep-
TH OJMHAKOB. II05TOMY MaKcHMandbHas AeBHanmus oT cuisl D'AH
HaGaiogaeTcss TakXe H Ha KypcaxX, OTJIHYAMOUIAXCA OT KOMIACHOTo

kypca 45°— X coorserctBenno Ha 90, 180 m 270° T.e. Ha

Kypcax:

~ ~

/e 1350 M. r__gogo. Dmux ;x'=315°—i“£
2 2 2

B cjydyae MaJblx JeBHallMi KoMIlaCHBIE KYpPCHI MaKCHMAaJbHbIX
NeBHAllHH, KAaK 3TO BHAHO H3 IOCJAEJIHHX PaBEHCTB, GJHM3KH K UeT-
BepTHEIM. [lo3TOMY KpuBasi ueTBepTHON AeBranHM N[O CBOEMY OdepTa-
HHIO TeM OJHXe INOAXOAUT K CHHYCOHIE,
4eM MeHbIue AeBHauus (pHc. 5l).

M3 puc. 50 nmeem: 4
. D’ H
$in 8max= 7 =D’ (36) 9 . 10 200 Js0A

9
0% W 225 W

Kosgppuyuenr D', xapaxTepusyrouyuri
OTHOCUTEAbHYIO 8eaudury curot D'AH, na- ¢
3bl6aeTCA  TOYHGBIM  KOAPPuyuenrom uer-
sepTHol desuayuu or curve D'AH; ox 6bi-  Pyc. 51. Tpadux KeBHanau ot
PaMCAETCA OTBACHEHHBIM HIUCAOM 1 HUCAEH- NOJIOKHTeNbHON cHabl D'AH
HO pasen CURYCY MAKCUMAAbHOU Oesuayul
oT cuiasl D'AH.

BenmnmuuHa © 3mak TounHOro kosdunEEHTa UYETBEPTHOH [AeBHA-
uun D', kak G6blIO yCTaHOBJEHO B NMpeAbAylieM maparpade, 3asu-
CAT TOJMBKO OT mapametpos [lyaccona:-

r— 4—¢
D TR

[lpy wu3MeHeHuu MarsuTHOM wmMportsl cuna DA usMensercs
BCaeACTBHE H3MeHenHs cuibl H. OpHako peBHanus ot cuasl D/AH
IpH H3MeHEHHH MATHHTHOH WIHPOTH OCTaeTcs HJs AAHHOTO Kypca
HOCTOSIHHON, TaK KakK npu stoM cuabl D’AH u AH uamensioTcs npo-
MOPLHOHANBHO, H KX OTHOWEHHe, paBHoe D’, ABAAETCH MOCTOSHHOMN
BEJIHYHHON BO BCEX MAaTHHTHBIX IIHPOTaX.

W3 rpaduxa ueTBepTHOH MAeBHALMH, co3paBaeMoii cusoit DAH,
BHJAHA elle OAHAa OCOOEHHOCTb 3TON NEeBHALMH: Ha OOPATHHIX Kypcax
CyJHA YeTBEPTHas [ACBHALlU OIMHAKOBA 110 BeJHWYHWHE H TI0 3HAKY.

Cuanl E’AH w D’AH Ha Bcex Kypcax cylIHa B3aMMHO NepIeHAH-
KynspHbol. [Tostomy cuna E’AH, tak xe kax u D’AH, BhisbiBaer uer-
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BepTHyI0O HReBHanuio (pHc. 52). M3 pucyHKa BHAHO, YTO Ha Kypcax
NO, SO, SW u NW cuna E'AH pmefictTByeT no MAariuTHOMYy Me-
PHAHAHY H MOTOMY AEBHALHIO HE BHI3LIBAET, YBEJHYUBAA HJIM yMEHb-
mas HampasJasolwyio cuay. [Ipu usMeHenmn Kypca cyaHa or 0 jo
360° nesmanms or cuam E'AH derTnipe pasa HM3MEHS€T CBOR 3Hax,
nepexons yepe3 HyJieBhle 3HAYEHHS.
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uc 53 TFeomerpHuec-
S—— KOe OnpenesieHHe KOM-
TACHOTO Kypca MAaKCH-
Puc. 52. BennunHa ¥ 3HAKH NEBHALKH OT IO- MaJbHOA JAeBHAHY OT
JoXHUTeNMbHOH CcuAn E'AH Ha rJaBHBIX H YeT- nonomu're.n,woﬁ CHJIL
A

BEPTHBIX MAarHHTHBIX Kypcax cylHa

KypcH MakcHManbHOH [eBHaluu or cuabl E'AH onpenenum u3
puc. 53. Takux xypcoB, Kak n B cayuae cuabl D'AH, Gyner uernipe.
Ha xypcax makcuMmajbHOH AeBHauud cuia E'AH nomxha Geite nep-
NEeHAMKYJIsIPHA K KOMIIAaCHOMY MepHAMaHy. 3HAuuT, Ha 3THX Kypcax
cuna D’AH 6yner HampaBieHa NO KOMIACHOMY MepHAHAaHY, TaK KakK
cunpt E'AH w D’)AH B3auMuo mnepueHauKyJsipunt. Ho mosoxuTesnn-
Has cuaa D’AH Bcerma cocraBisieT ¢ MATHUTHHIM MEpPHAHAHOM YroJ,
paBHHI XBOAHOMY MarHHUTHOMY.Kypcy 2x. ChaenoBaTenbHo, AJA CIY-
yas, NOKa3aHHOTO Ha pHcC. D3, uMeeM:

3

max

Q= 6max HJIH K==

Ho K'=K— Omax,

8

8 max max
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Kpome Toro, mMakcuManbHas [eBHaluss oT cuawl E'AH naGmiona-
< eTcl Ha KOMNACHHX KypcaX, OTJIMYAIOIIHXCSH OT HAMAEHHOrO Kypca
coorsercTBeHHO Ha 90, 180 u 270° T. e. ona HabJIOfaeTCsl HAa Kypcax:

pr—ge— Jmux . ygee Jmx . s opge lmr .
2’ 2 2
[paduk uerBepTHO# AeBHaumuu oT cwibl E’AH noxasan na puc. 54.
[IpH Majbix [eBHAaUHMsiX KpHBasi NeBHAUUHM 6NH3KA K KOCHHYCOHIE.
Hs puc. 53 nmeem:
E'\H

sin Gmax= -—l—]:l- =E,. (37)

Koappuyuenr E’, xapaxrepusyrouyuii OTHOCUTEAbHYIO GEAUHUHY
cusvt E'AH, nasvisaerca Tounbim Koappuyuenrom uereéeptHol Je-
suayuu or cuavt E’AH; soipascaerca o or-
BAEUEHHbIM HUCAOM U HUCAEHHO pasen Cu- gy
HYCYy MaxcumaabHou desuayuu OT Cu-

ao. E'AH. N\
Koaddunuent E’ 3aBHCHT TOABKO OT  plt3 ’@ J ’{M L
napamerpos Ilyaccona: v W

p=45t
2\ 1

[lpn u3MeHeHMM MAarHMTHOH IWIHPOTH  Puc. 54. Tpaduk neBHauun
cuna E'AH uaMensercs, AeBHAlud XKe,Bh- OT TONONCETSIpHOR - ChH
3piBaemasi cuiaoit E'AH, oT MarHuTHO
IIHPOTHL He 3aBHCHT, TaK KaK B 3TOM CJYy-
yae cuisl E'AH w AH usMmeHsiorcs npomopuHoHansHo. OTHOlueHHe
cun E'AH u AMH nns Bcex MarHUTHBIX LIMPOT HMeEET IOCTOSIHHYIO Be-
auunny E’,

Wrak, neBuanusi Bw3biBaercsa cuaamu A'AH, B’AH, C'AH, D'AH
u E’AH, no csouM CBOACTBAM pasfessercss Ha TPH BHAA: NOCTOSH-
HYIO, TIOJYKPYTOBYIO ¥ 4eTBEPTHYIO.

floctossHHag AeBuanusa BO3HHKaer or cuint A’AH, sra
HDeBHALUsl He 3aBHCHT HH OT Kypca CyAHa, HH OT MATHHTHO#H [UH-
POTHL,

[TonykpyroBas pgeBHaliMs BO3HHKaer or cua BAH n
C’AH, ona 3aBHCHT M OT KypCa Cy[Ha, U OT MarHHTHOH LIMPOTHI; NpPH
H3MeHeHHH Kypca cyAHa Ha 360° ona mBaxKIb H3MeHfier CBOM 3HAK;
Ha TNPOTHBONOJOXHBIX Kypcax 3Ta HeBHAIlWs OJMHAKOBa 10 BEJHYH-
He, HO NPOTHBONOJIOXHA MO 3HAKY.

UerBepTHas AeBHaNUs BosHHKaer or cua D'AH u E'AH,
OHa 3aBHCHT OT Kypca Cy[Ha, HO He 3aBHCHT OT MAarHHTHOH IWIHpO-
Thl; NpH H3MEHEHHMH Kypca cyaHa Ha 360° ona ueThlpe pasa usMe-
HfeT CBOH 3HAK; Ha NPOTHBONOJIOXKHBIX Kypcax OHa OLHHAKOBa IO
BeJHYHHE M 3HaKy.

o
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§ 12. OTHOCHUTENBHAS BEJIMYMHA M 3HAKM TOYHBIX
KO3 ®UUMEHTOB AEBMALIMM

06 orHocHTeNbHOH BeJMYHHE M 3HAKAX TOUHBIX KO-
3¢ dHuLUHEHTOB NEeBHALMH MOXHO CYAHTb N0 (opMysaM NpeablIyiiero
naparpada:

A/___d_b . BI=0Z+P. C/=fZ~rQ.
N’ A H AH

- d+b

D,=a—-€-' Er="1".

a 21 .

Kosdduuuenr A’ gas KoMIacoB, YCTAHOBJEHHHX B JHAMeTpaJb-
HOM NJOCKOCTH CyAHa, OJAH30K K HYJIO, TaK Kak napamerps d u b
XapaKTepU3yIOT CHJBl OT HECHMMETDPHYHOTQ Keje3a, KOTOpPOro, Kak
H3BECTHO, B HabGope cynHa MaJio. ¥ KOMIIAacoB, YCTAHOBJEHHLIX BHe
AMaMeTpaJbHON IJIOCKOCTH, Ko3duuueHt A’ Moxer Gbith GOJNBIUHM.
[To anaky xoaddunrent A’ Moxer GLITP M NOJOXKHTENbHBIM, H OTPH-
HAaTeJbHbIM.

Kos¢pounuentet B’ u C’, Kak NpaBH/IO, BeJHKH, BCJAEACTBHE TOTO,
yTo CHAB P u Q, BO3HHKalOIMe OT TBEPAOr0 CYJAOBOIO KeJje3a,
AMeoT GOMBUIYIO BEJHYUHY.

3uaku koadduuuentor B’ m C’ 3aBHCAT OT MecTa YCTAHOBKH
KOMIaca H MOTYT ObITh KaK IIOJOXKHTEeNbHBIMH, TaK H OTPHIATENb-
HBIMH.

Kospdunuent D’ 3aBuCHT OT mapaMeTpoB @ H e, KOTOpHE, Kak
HAM YXKe u3BeCTHO, BeaukH. [TosTroMy wu ko3adduument D’ Benuk,
0COOEHHO Yy NYTEBHIX KOMIACOB, OJHMKe pACIOJOXKEHHBIX K OCHOB-
HBIM MaccaM cyJaoBoro xenesa. Ecam npw stoMm ydecTb, 4ro mapa-
MeTp e OOBMHO OTpHLaTeneH M 1o abCoNIOTHON BejHuMHe OOJblue
mapamMerpa a, TO CTaHeT S$SCHO, uTo ko3bduuuent D’ mnoAoxKu-
TEJIEeH.

Koapdunmenr E’, rak ke kKak u Koddpduunenr A’, saBucHT OT
napaMetrpoB d U b W No3TOMy AJS KOMIIAcOB, YCTAHOBJEHHHIX B JHa-
MeTpandbHON MJOCKOCTH cyAHa, OMH30K K HYJMI0. Y KOMNAacoB iKe,
HAXOASIIMXCS BHE AHAMeTPaNbHOH INIOCKOCTH cynHa, Ko3dduiueHt
E’ Moxer uMMeTb 3HAUMTEJIbHYIO BEJHYUHY.

3Hak ko3¢ dunuenta E’ MoxkeT GBHITH KaK MOJOXKHTEJbHBIM, TaK H
OTPHILATENBHBIM, :

Ha coBpeMeHHOM MOpPCKOM CYAHE /ST TJaBHBIX KOMIIACOB TOY-

Hble KO3 ¢HUMEHTH JeBHALMH HMeIOT MPHMEPHO CJlefylolue Be-
JTHYHHBL

A’=0,005-+0,01; B’'=("=0,15-+0,20;
D’=0,05=-0,08; E’=0,005-=0,01.

KoagpduuuenTsl JeBHAUKHH C TEYEHHEeM BpDEMeHH B Ipolecce
3KCIIyaTalluy CyZHA MOTYT H3MEHSTbCS IO Da3jNyuEbIM NPUYHHAM.
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Kos¢puuuentst A, D’ u E’ saBucar or mnapamerpoB Ilyaccona u
[I03TOMY NOCTOSIHHBI JIHUIIb B TOH CTEINEeHH, B KaKOH NOCTOSHHBEI CaMH
napaMeTphl.

[Tapamerpnt [lyaccowa 3aBuCAT, BO-NEPBHX, OT MAaTHUTHOH BOC-
NPUUMUYHBOCTH MSATKOTO CYyNOBOTO Kejle3a, KOTopasi, Kak H3BECTHO,
aBJsiercl ¢GyHKOHeH HAUPAMEHHOCTH HaMarHUYHBAIINEro HOJS U
M03TOMY NpH HM3MEHeHHM MAarHUTHO# IHpoThl H3MeHsiercs, Opnako
3T0 H3MEHEHHe HACTOJbKO HEe3HAUUTeJbHO, YTO B TEOPHH JEeBHALUHU
MAarduTHyI0 BOCIPHHMUYHBOCTL M mapamerpsl llyaccoHa npuHATO
CYHUTATh He 3aBHCAIIMMH OT MarHutHof mupoTul. Beseacrsue 3rtoro
e CYHTAIOT HE 3aBHCAIIMMH OT MAarHHTHOH LIMDOTH ¥ KodPPulimen-
o A’, D" u E’.

IMTapamerpr IlyaccoHa 3aBUCAT TaKkKe OT pAacCHONIOKEHUs CYHO-
BOr0 JKeJe3a OTHOCHTeJbHO Kommaca. [ToaToMy H3MeHeHMsT B KOHCT-
PYKLHH CyZHA, U OCOOEHHO B €0 YacTdX, HaXOISIIMXCS B Hemocpej-
CTBEHHOH O6/IM30CTH K KOMIIAacy, MOIYT HPHBECTH K H3MEHEHHIO Ko3(-
¢uunentos A, D' u E'.

I'naeHo#t npuumnoit HemocTosiHCTBA KO3()HWIUEHTOB TONYKPYIo-
Bo#i mesuanun B’ m C’, Kak Oblio BHRIACHEHO B TNpelblAylleM Napa-
rpade, sBJAETCS HX 3aBHCHMOCTb OT TIOpPH3OHTaAbHOH I H BepTH-
KaJbHOR Z COCTaBJAAIONINX MACHHTHOIO MoJis 3eMJH, KOTOphle mpH
IaBaHuH cygHa wuameHsiorcss. OgHAKo 5T0 He eAWHCTBEHHas MpH-
YHHA.

B Belpaxkenus koa¢pduunnentos B’ u C’ sxomar cuael P u Q,
BO3HHKAaWIlHe OT TBEPAOr0 B MAarHHTHOM OTHOLIEHHH CYAOBOIO XKe-
Je3a, o6Jgajamollero NOCTOSHHBIM MarsnetuaMmoM, IlocrosnHoe wMar-
HUTHOE NoJie CYAHA W BMecte ¢ HHUM Koo(duuumentsl B’ u C’ MoryT
H3MEHATbCS B DPE3YJbTaTe CHUIbHBIX MEXaHHUECKHX, TEMJOBBIX HIIH
3JICKTPHYECKHX BO3JIeCTBHH Ha KOpHyC CyAHA.

[MpuHaTHe Ha cyaHo, ocobeHHo Ha manyOly, GoJblIMX Macc Ke-
JIE3HOTO TPy3a TakXKe NPUBOJUT K M3MEHEHHIO TOYHLIX Ko3dduiuen-
TOB [IeBHALUH,

§ 13. NPUBAUMEHHLIE KO3DULIMEHTHI REBUALIMM

B § 1l 6b10 nOKa3aHO, UTO TOUHBIE KO3(PHIHEHTH
JeBHAIHH YHCJACHHO PAaBHBL

A’=tgA; B'’=sinB; C’=sinC;
D'=sinD; E'=sinE,

roe yepes A oGosHaueHa mocTosiHHasi Aepuauus (ot cunm A'AH), a
yepes B, C, D u E— makcuMajibhpie JA€BHAlM{, BLI3biBaeMbie CO-
otBercrBenno cunamu B'AH, C'AH, D’AH u E'M\H.

B npuBenennsix ¢opmynax Beamunubl A, B, C, D n E BblpaxKeHb
B rpajycHOll Mepe, TOUHBle ke Ko3Gh(HUWeHTH AeBHAUMH ONpeNess-
I0TCS OTBJICYEHHBIMHA YHCJIaMH.

M3 maTeMaTHKH HM3BECTHO, YTO B CAyYae MAJBIX YIVIOB CHHYCHI H
TAHTEHCHl 5THX YIVIOB MOXHO NpHUG/JIHXEHHO 3aMeHATb CAMHMH Yr-
Jamy, BHIpaXKeHHRIMH B pajHaHax, T. €. B OTBJeYeHHO# Mmepe. B sTom
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Ta6anua 2 perpysno y6enurbcs u3 Taba. 2,

P B KOTOPOfl JaHbl 3HA4UeHHH YIJIOB

B rpajgycax B pafiuaHax, a Takxe

B rpa- | B paina- sin = tg e HaTypaJibHble BEJHYHMHBI CHHYCOB H
aycax Hax

TAHTEHCOB 3THX YIJIOB.
CpaBHMBasi BEJNHYMHH YIJIOB B
1 00175 | 00175 | 00175 pamHaHax ¢ HaTypaJbHBRIMH BeJH-
g 8",’352 8:‘])%% g»‘])%g YHHAMA CHHYCAa W TaHTeHCa 3THX
d ' ' yIJI0B, BHANM, 4TO HAJS1 MalBIX YI-
JIOB OHH NPHOJHSHTENLHO pABHBHI;
Ha 3TOM OCHOBAHHH JJISi C/y4asi MaJHX HEBHAlHA MOMyCTHMbI CJe-

Ryioupe NpHOIHKEHHbIE PaBEHCTBA:

tgA=A; A'=A;
sin B=5B; B’=B;
sin C=C; C'=C¢C;
sinD=D; D’'=D,;
sin E=E; E’'=E.

Beauunast A, B, C, D u E HaswiBaioTcss NPUGAHKEHHB MU
Ko3pdHUHeHTAaMu feBHALHA.

B nocnennnx paseHcTBax npHGIMKeHHble KO3MD(HUHEHTH AeBHA-
IHH BBIPaXKeHH B panMaHax. Jlans nmpakTHUeCKHX Ke nesell, Kak Mbl
YBHAHM B JaJbHEALIEM, NPHOIHKEHHEEe KO3(DODHIMEHTH [eBHALHM
yaoGuee Belpaxarth B rpapaycax. Hamomuum, yto nnst mepeBoza yraa

M3 PajHaHHOK Mephl B TPAAYCHYIO HOCTATOYHO YMHOMHTb BEJHUHHY
3Toro yrJaa Ha 57,3°

§ 14. TOYHLIE DOPMYNbI REBMALIMM
M PABHOAEWCTBYIOLLEA CMABI

Ecan npeanosoXuTh, 9TO BeNHYHHB TOUHHIX K03(du-
IIUEHTOB JAeBHauyu ¥ KoaddHiHenTa A H3BeCTHH, a TOPH3OHTaJbHAas
cocrapasiomass H 3eMHOro MarHeTMaMa u3MepeHa Ha 6epery, To
IdeBuanus 8 u paBHOAZeficTBylOIlasi cuaa /1’ Moryr GOuTh ompee-
JIeHbl AJIst J1000ro MAarHHTHOrO Kypca HmyTeM IOCTPOEHHS MHOTOYTOJb-
HuKa cuax (cM. puc. 40).

Onnako rpaduueckHit cmoco6 ONpefeseHHs AEBHAUMH M DPaBHO-
JeicTBYIOLle CHIbL TpeOyeT MHOTO BpPEMEHH H NO3TOMY He NpHuMe-
HeTCA. )

IMpome u TouHee Tagas 3afaua Moxer ObiThb pelIeHa AaHAJHTH-
YEeCKHM NYyTEM,

Jlast BHiBoAa ¢opMysn AeBHAuUWM M PaBHOJENCTBYIOMIEH Bcex Cy-
JOBBIX MAaTHHTHBIX CHJ CIPOEKTHPYEM 3TH CHJAH Ha HanpaBJeHus:

MAarHMTHOTO MepHAHaHa;

nepneHINKyJAsApHOe MAarHuTHOMY MepHAMAaHY;

KOMINIAaCHOTO MepH/IHAaHa;

niepneH uKyAapHOe KOMNACHOMY MepHAHaHY.

Bynem cuntaTh CHJIBl MOJIOXKHTENBHBIMH H B KaXJOM C/lyyae NpH-
MEHHM TeODeMy: <«NpoeKIHs paBHOAeACTBYIOIleH CHNbI Ha BhIOpaH-
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HOe HampaBJieHHe paBHa ajreGpaHuecKod cymMMe NpOEKIHH coCTas-

JAAIOHMIHX CHJ HA TO € HanpasJeHHE».
HpoeKTprs{ CuJhl Ha HanpasJ/J€HHC MATrHUTHOIO MepHJHaHA

(puc. 55), HoJy4HM
H’cos 8=AH-B'AH cos k— C'AH sin k4
+D’AH cos 2k—E’AH sin 2x. (38)

Yrael, 06pasoBaHHble CHJAAMH C HalpPaBJICHHEM, NepHeHAHKYJsp-
HbBIM MarHHTHOMY MEpHAHaHy, ABJASIOTCS JONOJHeHHsAMH Zo 90° yr-

L e W Ny

i
1
\ !
]

Puc. 55 TIlpoekumn cynoBHX Puc. 56. TIpoekunu CyIOBBIX
MATHHTHBIX CHJI Ha MarHuT- MarHuTHBIX CHJI Ha KOMIIAC-
HEII MepHAMAaH ¥ TNEepneHIH- HBIH MepHAMAH H TNepIeHAH-
KYMApHOE eMy HanpasieHue KYyJSpHOE eMY HanpasJ/ieHHe

JIOB, MOKa3aHHBIX Ha pHc. 55. [To3ToMy, mpoeKTHpys Cu/ibl Ha Hampas-
JieHHe, NMepIeHAUKY/IsIPHOe MAarHHTHOMY MepHIHAaHY, NOSYYHM
H’sin §=A’AH+B’AHsin x+CAH cos k-+
~+D’AH sin 26+E’AH cos 2k. (39)
Pasnmenus mocnenHee BHpaxeHHe Ha INpebAyLlee M NPOH3BeAs

COKpallleHHe, MoJayduM (OpMYJy, BHIpaXkKaIOU[yI0 3aBHCHMOCTb JeBHA-
LMK OT MaTHUTHOTO Kypca CyAHA H TOYHHIX KO3((HUHEHTOB JeBHALKH:

A’+B’sin x-}-C’cos k+D’sin 2x¢-+E’cos 2x (40)
14B’cos k—C’sin &+ D’cos 2k—E’sin 2

Urobbl monyunth (OpMYJay PaBHOAEHCTBYIOUIEH CYHOBBIX Mar-
HHTHBIX CHJI, CIPOEKTHPYEM STH CHJIB Ha HampaBJeHHe KOMIIACHOTe
Mepuiuana (puc. 56):

H’'=)\H cos 8+A’AH sin 8§+ B’AH cos <’ — C’AH sin k' +
~+D'AH cos (2£’+8) —E’AH sin (2k'+4-6). (41)
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®opmyna (40) Bbipaxkaer 3aBHCHMOCTb A€BMALMH OT MAarHHTHOTO
Kypca cyaHa. Jlaa npakTHueCKHX Xe Uemell yaoGHee mmeTb (opMy-
Jy, BBIDAXKAIONUIYI0 3aBHCHMOCTb AEBHAUMH OT KOMOACHOTO Kypca
cyana. Jlis 3TOro CIPOEKTHPYeM CHJB Ha HanpaBJieHue, MepileHiy-
KyJsipHOE KOMIIAaCHOMY MepHIMaHy, uMess B BHAY, U4TO C 3THM Ha-
npaB/aeHHeM CHJIB 00pasyloT YIJB, SBJSAIOIIHECS OMOJHEHHUEM [0
90° yrsioB, moKasaHHBIX Ha pHC. 56.

0=—AH sin 8§4A'AH cos 8+ B’AH sin €'+ C’AH cos &'+
~+D'AH sin (2&’-4-8) +E’AH cos (2k’-+5). (42)
Paspenus sto paBencTBo na AH, moayumm ¢opMmyay, BeIpaxalo-

IIYI0O 3aBHCHMOCTb JeBHALMH OT KOMNACHOI'O Kypca CyJHA M TOYHMIX
K03((UIHEHTOR geBHALHU:

sin § =A’cos 6 B’sin k’+4C’ cos '+ D’sin (2«'4-8) 4+
+E’cos (2x’+8).

§ 15. NPUBNIMOKEHHBLIE DOPMYNbI AEBUALIMM
M PABHOAEACTBYIOWIEH CHITBI

B cayuae manoi mesmaiimu, 4to OGBIYHO GHIBAeT moC-
Jie ee YHHYTOXKeHMs, (QOpPMYJbl NeBHALMH M pPaBHONEHACTBYIOLIEH CH-
JBl MOTYT OBIThH YIPOILEHH,
M3 TPHTOHOMETPHU H3BECTHO, UYTO:
sin(2x’-+8) =sin 2«’ cos 84-cos 2x’sin §;
cos (26"468) =cos 2x’cos 8 —sin 2x"sin 8, (43)

C yueroM 3tux paBeHCTB dopmynaa (43) Moxer GBHITH Iepemucana

B CJHEAYIOIEM BHIE:
sin §=A’cos 8- B’sin k¥4 C’cos &’ +D’sin 2«’'cos §-
+D’cos 2x’sind-4-E’cos 2«’cos § — E’sin 2x’sin 8.

Ilpu Manplx 3HaUeHUSAX J[EBHAUHH MOXKHO IPHHATL sind=0§ u
cos 6=1. Tlpu takom ycuaoBum mocneiHsis GopMysna HPHMeT CAELYIO-
mui BHI:

§=A’+B’sin k' C’cos k¥’ -+D’sin 2’ -}
-LD’8 cos 2&’+E’cos 2k’ — E’8 sin 2«’,

Ias nanbuefiero ynpoleHHs GopMysabl mpeHeGpexeM uYjeHAMH,
B KOTOphle BXOAAT MaJjble TO BeJHuHHe mpousBefeHus D'8 u E’S.

KpoMe Toro, Tounble K03()(hHUUEHTH AeBHAUMM 3aMeHMM NpHOIH-
XKeHHBMHE K03(Q}HLHeHTaMH, uTO BIOJHe JONYCTHMO B Clydyae Ma-
JBlX neBHauuil. Torga okoHuaTeJIbHO OyHZeM HMeETh

8=A-+B sin &’+C cos k’+D sin 2k’4E cos 2«’. (44)

dopMysna (44) saBiasercs npuOJHKEHHON (OPMYJIOH JeBHANMH.
Ha npakTtuxe 3Toii GOpMYJIOH TOJb3YIOTCS AJIs BHIYHCACHHS NPUOIH-
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KeHHBX K03QHUUIHEeHTOB HeBHALMM MU COCTABJEHHA TabJHUH OCTa-
TOYHOH JAeBHAIMM. AHAJH3 NMOKA3LIBAET, UTO €10 MOXHO MNOJb30BATh:
cs TOJBKO B TeX cJydYasx, KOrfia OCTaToYyHas AeBHAlMs He IIPEBhl-
maer 4°.

Uro6bl moJyuuTb npubIMKeHHYI0O (GOPMYJy paBHOIeHCTBYIOLIEH
cuanl [’ mepenumem Buipaxenue (41), noap3ysack ¢opMynaMu CH-
HyCa M KOCHHYCAa CYMMBI M Pa3HOCTH ABYX YIVIOB:

H'=M\H cos 8-A’AH sin 8+B’AH cos k'— C'AH sin k'
--D’AH cos 2k’cos §— D’AH sin 2«’sin 6—E’AH sin 2k’cos § —
—E’AH cos 2k’sin 6.

Ionaras cosd=1, sin6==48 u mnpenebGperas uJeHaMmu, copepxa-
wuMH npoussenenus A’8, D6 u E’S, nosyunm

H =M\H--B’)\H cos '—C'AH sin &’+D’AH cos2x’ —
—E’AHsin 2«’. (45)

O1ofi (GOPMYJIOH MOXKHO TOJb30BATHCH IPH BBHIUMCACHHH KO3(h-
(uuEeHTOB AeBHalU{ N0 CHJIAM, M3MEpPeHHLHIM Ha BOCbMH TJI4BHBIX H
YeTBEpPTHHIX KOMIACHHIX Kypcax.

§ 16. MIBMEHEHME YPABHEHMA NMYACCOHA AN CNY4YAd
NPOJAONLHOIO U TNMONEPEYHOTO KPEHA CYQHA

IIpn BuiBome ypaBHenuil Ilyaccona (cM. § 8) mm
YCTOBHJANCH CHYHTATh, YTO CYAHO HAXOAHTCS B MPSIMOM IIOJOXKeHHH.
Taxoe xe ycaoBHe OBIIO TOCTaBJEHO W NpH NpeobpasoBaHUAX ypaB-
HeHu#i IlyaccoHa, nmosToMy mnpeoOpasoBHIBATH TOJBKO TNEpPBHIE /B4
ypaBHeHHd, TaK KaK CHJBl, BXOJflllMe B TpeTbe YpaBHEHHE, NPH mpsl-
MOM TOJIOKEHUH CyAHA JMAeHCTBYIOT BEDPTHKAJBHO H JEBHALHMIO HE
BHI3BIBAIOT, MeXIy TeM INpsMoe MOJOXKEHHe CyIHa SBJseTcs Yacr-
HBIM cJaydaeM: oOBIYHO CYIHO HMMeeT JHUOO TOCTOAHHHH, auGo mepe-
MeHHBEI KpeH. IlomepeuHBIl uM NPONOJBHBIH KDPEH CY/AHA BHI3BIBAET
W3MeHeHHe CHJ, BXOASUINX B ypaBHeHus Ilyaccona. B camom gede,
[IPH HAKPEHeHHU CyJAHA MOJOXKEHHe CYAOBOro XKeJje3a OTHOCHUTENbHO
MAaTHUTHOTO TOJSI 3eMJH H3MEHseTCsl, CJAefoBaTeNbHO, HaMariuuyeH-
HOCTb MSITKOTO B MarHHTHOM OTHOINEHHH CYJLOBOTC Kejle3a M BO3HU-
Kawlge oT Hero cuanl aX, bY,..,kRZ Takxe H3MEHSIOTCH,
PaccMorpuM 310 siBleHHe noApoOHee, mMpHYeM CHauaja pPaccMoT-
puM mu3MeHeHHMe ypaBHeHu#l [lyaccona mas caydas momepedHOro Kpe-
Ha, KOTODHIH, KaK npaBujo, GoJblle, 4YeM NPOAOJbLHBEIE KpeH.
Hanumeym ypasnenns Ilyaccona ngasi mpsiMoro moJsioxeHHsi CyAHA:

X' =X+4-aX-+bY+cZ}-P;
Y=Y+dX+eY+[Z4Q;
2'=Z+4gX+hY4-RZ+-R.

Hanomuum, uyto cuabl aX, dX u gX npoHcXoAdT OT NPOLOJBHOTO

MSTKOI0 B MarHHTHOM OTHOIUEHHMH CYNOBOTO KeJjesa, cuanl bY, eY u
hY — or monepeunoro u cunnt ¢Z, fZ u kZ — ot xejesa, NepHeHIH-

3* 67



Kyasipuoro mnaay6e. IIpy npsaMoOM mOJOXKEHHH CYAHA NPOAOJIbHbIE
OpPYCKH MSATKOTO CYHIOBOTO Xeje3a HaMarHH4MBaloTCs TOALKO MNpO-
HOJbHON cuaofl X, momepeyHsle GPYCKH — TOJNBKO  IIOONEpeYHOi CH-
qoit Y, a n?nennnxyuﬂpﬂble K najgyGe GpyCKHM — TOJNbKO BepTHKAaJb-
HoO# cujoit Z.

[peanomoXuM, YTO Cy/IHO HAKPEHHMJIOCh Ha mnpaBblii GopT Ha He-
KoTopsift yroa i (puc. 57). Kpen Ha npabblii 60pT NPHHATO CYATATH
MOMIOKHTENbHBIM, a Ha JIeBHH — OTPHIA-
TeJTbHBIM.

Ilpn nomepeynoM KpeHe HAanpaBJeHHA
opononbHoll ocu cyrHa OX M TPOLOJBHBIX
OGPYCKOB CYIOBOTO KeJje3a He H3MEHSIOT-
ca. CnefoBaTenbHO, KaK M TNPH  NPAMOM
NOJIOKEHHH CyAHa NpOLOJbHBIE OpPYCKH
HAMAarHMYMBAIOTCS TOJNbKO cuaofl X, Tax
Kak cuabl Y u Z ocCTalTcs nepneHguKy-
JSPHBEIMH K mpojoabHoft ocu cynua. Ha oc-
HOBaHHH CKa3aHHOI'O MOXHO cleJaTh cje-
Puc. 57. Tpoexumn cug ¥ u AYIOUIMA BHBOJ: IpPH IONEDEYHOM KpeHe
Z ua cynosme koopaumateee CYAHa cuabl aX, dX n gX He uaMeHsaIOTCS,
OCH nHpH TIONEPETHOM KpeHe Tlonepeunas cynosas oce Oy H BMecTe

Cyana ¢ Hell nmomepeuyH:He GPYCKH CYHOBOrO Kele-

34 TpH KpeHe HAKJIOHAIOTCH HA Yroa {, Ho-

3TOMY IoOnepeyHoe CyAOBOE€ KeJe30 HAMATHHYHBAeTCH B 3TOM cCJydae

He TOJIbKO cuitoft Y, HO M cuioli Z, a TouHee ajreGpanueckoli CyMMOoil
UX cocTaBiasionnx o ocu Oy:

Y cosi+Zsini.
IMepnenguxyasipHoe K mnanyGe XKene3o NpH KpeHe CyAHa Hamar-

HHYUBaeTCst yXKe He CHJION Z, a anreOpanyecKoll CyMMOH COCTaBJISIO-
wux ci1 Y u Z no ocu Oz:

Zcosi—Ysini.

-
4

IToncraBasis B ypaBHenusi Ilyaccona Bmecto cun Y m Z coorBerT-
CTBEeHHO cuabl Ycosi-+Zsini u Zcosi—Ysini, pmeiictByiomue 100
HakJdoHeHHBIM ocaM Oy u Oz, moayuuM ypaBuenus Ilyaccona pnas
cIyyasi MONMEPEUHOTO KpeHa:

X i=X+aX+b(Y cosi+Zsini)+c(Zcosi—Ysini)+P;
Y =Ycosi+Zsini+dX+e(Y cosit+Zsini)+
+f(Z cosi—Ysini)+Q;
Z'i=Zcosi—Ysini--gX-+h(Y cosi+Zsini)+
+k(Z cosi—Ysini)+4R.

Cunm P, Q u R ocrasuch, Ge3 H3MeHEHHs, TaK KaK OHH BO3HH-
KalOT OT TBEPAOTO B MATIIHTHOM OTHOUIEHHH CYZOBOTO XeJesa H He
32aBHCAT OT NOJOXKEHHA 3TOTO KeJje3a OTHOCHTENIbHO MarHHUTHOrO
nonst 3eMJIH. :
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Takum o6pas3oM, nmpH NoNepeyHOM KpeHe CyIHAa B YPaBHEHHAX
Jlyaccona M3MEHSIOTCSI Bce CHJBL, KpoMe cua P, Q u R u cuia, Bos-
'HHKAIOMHX OT NPOLOJBHOIO MSITKOTO B MATHHTHOM OTHOIUEHHH CYXO-
BOrO KeJesa.

ITpu npofo/ibHOM KpeHe MOBOPOT CYIHA IPOHCXOXUT BOKDYT IIO-
nepeutoit ocn Oy, nostroMy mnonepeunble OPYCKH CYHOBOTO IXKeJje3a
He H3MEHSIIOT CBOEro IOJIOXKEHH OTHOCHTEJIbHO MAarHHTHOTO HOJS
3emnu. CaejoBaTesqbHO, NpH NPOXOJLHOM KpeHe cydHa cuanbl bY, eY
B hY oT momepeyHOro CyROBOTo KeJe3a He HU3MeHAIOTCA. Bce Xe
octanbHele cuiabl ypaBHenu#t Ilyaccona, uckawouas cuasl P, Q u R,
HpH NPOXOJBHOM KpeHe H3MEHSIOTCS.

Ecnu cmenath aHanOrHuHbIfi BHIBOJ IPUMEHHTENIBHO K HPOAOJb-
HOMY KpeHy, To ypaBHeHus IlyaccoHa mpEMyT CIeAylOmlHfi BHA:

X i=Xcosi+Zsini+a(Xcosi+Zsini) oY}
+c(Z cosi—Xsini)-+4P;

Y/ = Y4d(X cosi+Zsini)+eY+f(Z cos i—X sin i) +Q;
Z'i=Z cos i—X sini+g(X cos i+Zsini)+4hrY+

+k(Z cosi—X sini)-R.

§ 17. KPEHOBAS JEBMALMA

BeanencTBue M3MeHeHHs CHMJI, BXOASUMX B YPaBHEHHSA
IMyaccona, npu nomnepeyHoM H INPOLOJLHOM KpeHe NQSBJIsSETCS TakK
HasbiBaeMass KpeHOBas AeBHanus, Ilpu Kauke cynma KpeHo-
Bas NeBHAlWs H3MEHseTCs HeNpephlBHO BMECTe C H3MEHEHHeM Yria
KpeHa, KapTyllka KOMpnaca NPH 3TOM COBepIiaer B TOPHU3OHTAJBHOMN
IJIOCKOCTH KoJle6aHHsi, W TPH CHJIBHOH KaukKe MOJb30BaThcd Mar-
HUTHBIM KOMIIACOM CTaHOBHTCS 3aTPYNHHUTENbHO, a HHOrAA H He-
BO3MOXHO. ITo3TOMy KpeHOBYIO NeBHALHMIO, TaK XK€ KaK M JPYTHe
BHIBl JeBHALUH, HEOGXOMAUMO YHHUTOXKATh.

PaccMoTpiM siBJleHHE KPEHOBOH [eBHALHUM B YINPOUIEHHOM BHIE,
noJsiaras napaMerpst b, d, f u h paBubiMu Hyao. IIpn TakoM ycsioBuu
ypaBHeHus1 IlyaccoHa pn/s ciayyas nomepeyHOro KpeHa NPHUMYT cJe-
OYIOMUA BHA!

X', =X+4aX+cZcosi—cY sini+P;
Y/i= Y cosi+Zsini+eY cosi+teZsini+Q;
Z',=Zcos—Ysini+gX-+kZcosi—kY sini-4R.
7 3apava MoxeT ObiTb ynpollleHa emle 6oJee, ecjqH pacCMaTpUBaTh
KPEeHOBYIO JeBHAIHIO NP MAaJbIX yrjax KpeHa. B stom cayuae mMox-
HO AmomycTuTh cosi=Il; sini=i; i?=0. Ilepenumem ypaBHenus
ITyaccona ¢ yueroM chenaHHBIX AONYLIEHHH:

Xi=X+4aX+cZ—cYit|P;
Vi=Y+Zi+eY+eZi+Q;
2 y=Z—Yi4+-gX+kZ-}RYi+R.
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ITIpn KpeHe cylHa KapTymKa KoMmmaca OCTAaeTCsi TOPH3OHTaJbHOR,
TaK KaK LEHTP TAXKEeCTH YYBCTBHTEJbHOTO 3JeMeHTa KoMIlaca CMe-
IleH BePTHKAJbHO BHH3 OTHOCHTEJbHO leHTpa BeauuuHel, [losTomy
KPEHOBYIO [EBHALIHIO MOTYT BHI3BaThb TOJbKO TOPHM3OHTAJIbHLIE CHJIBI,
LefCTBYOIHE O NPOAOJbHOH H IIONEpPeYHOH ocsAM Kaprymku. Urto-
Obl BBHIIENHTb 9TH CHJB, CIPOEKTH-
pyem X';, Y';,uZ’;Ha npomonbHyio
H TOmepeuHyro ocu kaptywku. Cu-
y 1a X'; IpH TONiepeyHOM KpeHe COB-
najgaer ¢ NMPOROJBLHOH OCBIO Kap-
TYIIKH, NO3TOMY ee mpoekuuss X”;
paBHa camoil cunie X';, T. e.

X=X i=X+aX+cZ—cYi+P.

I 0 ¥ 'cosi
|

Anre6panyeckyio CyMMy IIpo-
exuuil cun Y'; u Z’; ma nonepeu-
Puc. 58. Ilpoeknun cun Y; n Z’; ma HY10 Oélb KapTyllKH TOMYyYHM H3
NIONEPeUHyI0 OCh KapTYIIKH KOMMaca puc. 58.

Y"i=Y";cosi—2Z;sin .
IMepennmeM mnocieqHee paBeHCTBO, NOACTABHB B HEr0 BMECTO CHJI
Y'; u Z’; uX SsHaueHMsl M YUHTHIBasi, 4TO cOSi=1; sini=i; i2=0:

Y'i=Y+eY+t-eiZ+4+Q—giX—kiZ—iR.

Ocraercs cienaTh emlle OJHO AomylleHue, B BhIpaxkeHHAX, MOJY-
genHslx Aas X”; u Y”;, ecTh usieHnl, comepxaulne NPOHU3BELEHHA TNa-
pamerpos Ilyaccona Ha yroa kpena i: c¢iY, eiZ, giX n kiZ.

[TpeneGpexem unenamu ciY u giX BCJIEICTBHE MAaJIOCTH NPOH3-
Beflenuit ¢i ¥ gi. Unenol xe eiZ u kiZ coxpaHUM, TaK Kak mapamer-
pHl e m k, Kak NpaBHJO, 3HAYUTEJbHO 6OJblile MapaMeTpoB ¢ H 4.
Torna ¢ yueToM cHenaHHBHIX NONYLIEHHMH INOJYYUM CHJH, NeHCTBYIO-
Imye Mo OCfIM KapTYIIKH KOMHaca NpH IIONepeyHoM KpeHe CynHa:

X'y =X+aX4cZ+P;
V' =Y+4eY+Q—(R+‘kZ—eZ)i.

CpaBHMBasi 3TH ypaBHEHHs C mepBBHIMH JABYMs ypaBHeHusimMu Ily-
accoHa s HPAMOTO MOJOXEHHd CyAHA, BHJHM, YTO NPH Nomepey-
HOM KpeHe IosiBAseTcA Ro0agounas momepeuHas cuna (R-+kZ—eZ)i,
NpPONOPLHOHAIbHAS Yy KpeHa. JTa CHJIa H INPOH3BOJHT KpEHO-
BYIO JeBHAlUI0 NPH TNONepeyHoM KpeHe CcyAHA. 3HAK CHJB
(R+kZ—eZ)i wu3Mmensercs npH H3MEHEHMH 3HaKa yrjaa KpeHa I
Ecau, HanpuMep, NIpu KpeHe CyAHAa Ha NpaBblii 60pPT OHa IOJOXKH-
TeNbHa, TO NPH KpeHe Ha JeBHfi 6opT— oTpuuareabna, CuejoBa-
TENbHO, MPH KauKe CYAHA KapTyllKa KoMIaca mnoj AefCTBHEM CHJBI
(R+kZ—eZ)i ortk/OHsSIETCS OT KOMIACHOTO MEpHAHAHa TO BIIPABO,
TO BJEBO, T. €. COBepliaeT KoJneGaHHsT B TOPH3OHTANbHOH IJIOCKO-
CTH, KaK 00 3TOM GBLJIO yXKe CKa3aHO BHILIE,
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Ha xommacubix kypcax N u S cuaa (R-+kZ—eZ)i neiictyer
nepreHJMKYyJIsIPHO KOMNACHOMY MepHAMaHy, IOSTOMY Ha 3THX Kyp-
cax KpeHOBas JeBHALMs MaKCHMa/JbHAa M JOCTHTAeT BEJHYHHE B
HECKOJIbKO TPajyCOB Ha KaxKIblil Ipajyc KpeHa.

Ha xomnacueix Kypcax O% u W cuna (R-FkZ—eZ)i neiicrByer
[0 KOMMAaCHOMY MeDHIHAHy, W MO3TOMY OTKJ/IOHAIOUIEro JeHCTBHS

. Ha KapTymKy KoMnoaca He€ OKa3biBaer,

Ecinm aHaNOrHYHO paccMOTpeTb SBJEHHE KPEHOBOH [eBHAlHH
[IpH NpPOJOJAbHOM KpeHe, TO MOXHO yOeJHTbCS, YTO B 3TOM CJayuae
BO3HHKaer Jo00aBouHas mnpofosbHass cuiaa (R-+kZ—aZ)i, BH3H-
BaOIlasi KPeHOBYIO [eBHauuio. Ilomepednble CHJBI, BXOAsLIHe B
ypaBuenus Ilyaccona, npm npojnosbHOM KpeHe ocCTamoTcs Ges H3-
MeHEHHH,

KpenoBasi neBmauus mHpu OPOJZOJNLHOM KDeHe MaKCHMaJjbHa HA
KomnacuHeix kypcax Ot ¥ W u Mmoxer moctHrath 3° Ha KaxKIwbi# rpa-
AYC KpeHa.
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Fnasa 11} MOPCKUE MATHUTHBLIE KOMOACH! W NPHBEOPLI
ANA YHHYTOWEHUA NEBHALLHH

§ 18. MOPCKOH MATHMTHBIA 127-mm KOMIMAC YKIT-M

MarnuTtHble KOMNIACH HCHOJb3YIOTCA Hapsay € THpO-
KOMIIacoM Ha CyJlaxX B KAaueCTBE KypcoyKasaTels, a Takxke JIJs onpe-
JesleHHs. MeCTa CyJHa B Mope TO meJeHraMm OeperoBbix OpPHEHTHPOB
u HeOGecHhx cBeTHs. Kommac, Hcno/ibsyeMBli IJsa INeJeHroBaHMs
H [Js1 KOHTPOJA Kypca, HasmBaercs raaBHB M. OH ycranasiu-
BaeTcd HAa BEPXHEM MOCTHKE B [HaMETPaJbHOH IIOCKOCTH CYH-~
Ha HJH, KaK HCKaAIoueHHe, B6aHM3H Hee. KoMnac, Haxoasmufics B py-
JeBoli pyOKe, o MOKasaHWUAM KOTOPOTO pYJEBOll YAep:KHBaeT CYRHO
Ha 3ajaHHOM Kypce, Ha3mBaeTca nyTeBH M. Ha wmuorux cynax,
KpOMe IJIaBHOIO M NYTeBOro, UMEETCH ellle H aBAPUUHBIA MAarHUTHBIH
KOMNac, ycTaHaBJUBaeMHl y 3aNacHOTO pyJeBOro IOCTa.

Ha GonbumuHCcTBE HaXONSUIHUXCA B SKCIMyaTAlHM TPAHCHOPTHBIX
CYHOB HCHOMb3YeTCS MOPCKOW MATHHTHBIE koMnac wmapkun YKII-M
(ycoBeplLIEHCTBOBAHHEI KOMNAC MATHHUTHEIA), B KOMILIEKT KOTOPOTO
BXOAAT: KOTEJOK ¢ KapTYLIKOH; TeJeHraTop; HaKTOy3; MArHUTH M MAr-
Koe KeJje3o JJf YHWUTOXEHHs JAeBualuu; yMmdpopMep HOHHOro ocse-
mieHns komnaca. OcraHoBuMcst B OCLIMX 4epTax HA YCTPOHCTBE Kax-
Jo# H3 yacTell KoMIIekTa npubopal.

Kaprymka xommaca (puc. 59) sBAfeTCH YYyBCTBHTEJNBHBIM 3Jle-
MEHTOM, KOTOpHIH, HAaXOAfACH IIOJ, BO3JeHCTBHEM 3€MHOI0 MAarHHTHO-
O NOJsS W MarHWTHOTO MOJs CyIHa, BCerja pacnoJjaraercs cBoefl
ocbio NS B IIOCKOCTH KOMIIaCHOTO MepHIHaHa Ha CylHe H B HJIC-
KOCTH MAarHuTHOTO MepHAHaHa Ha Gepery.

OcHOBa KapTyWKU — ee MaTHATHAsg CHCTEMAa, COCTOALIAs H3 HIe-
CTH CTpEJOK, NMONMapHO OXMHAKOBHIX mo njaune, Cucrema cobpaHa mo
onmpefeseHHHIM NPABHJAM, BHITCKAIONIHM H3 TEOPHH KOMIaca:

a) Kaxpag M3 TpPeX Nap CTPEeNOK PaclnoJlaraeTcs CHMMETPHUHO
oTHOCHTENbHO ocu NS;

6) UeHTp KaxIOH CTPeJKH Jexur Ha ocu OW;

B) KOHIBI BCeX CTPEJOK HAXOAATCH Ha ONHONW OKPYXKHOCTH, mpo-
BeIeHHOH ompefeNeHHHM paZHuyCOM H3 LEHTpa CHCTEMBHI;

F) YIael MeXZAy ocblo NS cHCTEeMH M TPSMHMH, IPOBEIEHHHIMH
H3 IIEHTPa CHCTEMHl X KOHHAM CTPeJ]OK, COCTaBJSIOT:

Ins crpenok nauHoi 80,7 MM . . ... 12%Y
» » » 734 » . . . . . .3
» » » 458 » . . . . . .67

! Tloppo6uee cm. I'puropses B. B. u ap. MopexosnHsie npuGOPH H HHCTPYMeH-
Te. M, «Tpaucnopr», 1970.
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MarepuaioM sl CTPEJOK CJAYKHT BHICOKOKAYECTBEHHBIl Mar-
HATHBIA cnjaB, GJjarojapsd YeMy MAarHATHHIH MOMEHT CTPeJIOK Co-
xpaunsiercss Ge3 H3MEHEHHA B TeueHHe MJIHTEJIbHOrO Cpoka. Be-
JHYHHA MAarHMTHOrO MOMEHTa CHCTEMBI CTpenok — 15004-250
CGSM.

JlaTynuble neHaJaH, B KOTOpHE IiO-
MellleHH CTPeJKH, NPHNASHB K JOHHON
gactu nomjaeka. [lomiaBok coobmaer
KapTylIke IUIaByuecTh B KOMIacHOM
®Kuakoctd., OH H3rOTOBJEH H3 TOH-
KOii JIHCTOBOR JNAaTYHH U TepMeTHIHPO-
BaH, B ueHTpasbHOH vacTH NONJaBKa
HMeeTCs1 CKBO3HOA BePTHKAJbHHIA  Ka-
HaJI, MepeXoisdliAfi B KOHYycoo6pasHOe
pacmmpenne. B 3T0 KaHa/lbHOe OTBEp-
¢THe CBepXy 3akJaJblBaeTcs ararosas
TOMKA, KOTOPAsl 3aKPENIAeTCA BUHTOM C
TpeMsi JankaMu. lomko#i KapTylika
OomHpaeTCsi HA KOMIACHYK IIMUJIBKY.
KonycoobpasHoe pacliupeHHe MONJIAB-
Ka HeoOXOOHMMO A7l COXPAHEHHA TOpH-
SOHTAJIHOTO TOJIOXKEHHS KapTYIKH TpH
HAKJOHAX KOTEJNKa KOMIaca.

I'pagycnas mxkasa KapTymKH UpH-
Xpen/jieHa K JIaTYHHOMY JHCKY, BHINOJI-
HEHHOMY KaK ONHO LeNoe C BepxHeH, Puc. 59. Kaprymxa 127-Mmm mop-
chepuyeckoil vacrbio nomnaska. Ilkana CKOr0 MAarHHTHOTO KoMnaca:
HMeeT 3§0 HeMeHUH C LEHOR ONHOTO fie- [ mardutisie croeiw; 2-monna.
Jgedua 1°, ,Z[eJIeHPIH, KpaTHEIe 2°, HaHe- AN KpemneHHs TONKH; & -— JHCK C
cenbl Gojee AMHHHEIME mMTpHXaMu. Kax- rpafyeroft mkanol
Jtoe Jenenue, KpatHoe 10°, umeer coart-

BeTCTBYIOULYI0 oundpoBKy. Ha' mkaje HaneceHbl B BHIE YePHBHIX POM-
6uxor c OYKBEeHHBIMH OGO3HAueHHSAMH TIJ1aBHbHIE M UYETBEPTHHIE
pyMGEL :

Bec kaprymkun B Bozayxe 105 r. B koMmacHOM HAKOCTH Kap-
TYIIKa BECHT OKoJO 4 T,

Korenox xommaca mnpencraBaser coGowo JaTYHHBIE pesepByap,
pasjenieHHbIM Ha nBe KaMepnl (puc. 60). B BepxHefl, ocHOBHOI Ka-
Mepe HaXOAWTCs KapTylika xomnaca. Omopoit Ans KapTyIIKH Cly-
¥UT JaTyHHAad LIIHJIbKA, BHIOJHEHHAs B BHAE CTepXKHHA, BepXHH KO-
HEI KOTOpPOTQ H3rOTOBJeH B GOpMe KepHa M3 TBEpAOro CIJjaBa.
[Inunbka BBHHUMHBAETCS B KOJOHKY, YKPEIUIEHHYIO HA TpeX paauycax
B LeHTpe JHA OCHOBHOH KaMepnl. B 3Toff KaMmepe HMelOTCs fABe KYyp-
COBbi€ HHTH, KOTOPBIE M3TOTOBJEHH M3 HPOBOJOKH, IOABEPTHYTOMH
yrieguciaomy uepHenmio. HocoBast KypcoBas uepra (HHTB) SIBJASETCS
'HHAEGKCOM IJi1 oTcyeTa KoMmacHoro xkypca. OHa ycTaHOBJeHa CTPOrd
B BePTHKAJBHOH IUIOCKOCTH, NPOXOAsllell yepes ILeHTP Korenaka. Bro-
Po#l KypcoBoi 4epTOff TOJB3YIOTCA pEAKO, TOJbKO NPH NBHKEHHU
CYAHA 3aJHUM XOLOM.
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OcHoBHas KaMepa, TaK JKe KaK W NOIJIAaBOK KapTYINKH, OKpailli-
Baercsi 6Gesoil KpaCKofl, B COCTaB KOTOPOil BXoAAT Oenuja B CMeCH
C KaJHeBHIM M HATPHEBHIM JKHIKHUM cTek/JoM. Kpacka takoro cocraBsa
He pacTBOpSeTCs B KOMIACHOM KHMJAKOCTH M He BCTyNaer ¢ Hefi B
XMMHYECKYIO DeaKIIHIO.

Huxnsa KaMepa KoTeJKa HasbBaeTcss JonoJHureabHoli. Owna
npefHasHaueHa IS KOMIEHCAllny H3MEHeHUH o6beMa KOMIACHOH
XMHAKOCTH NpH KoseOanusx temnepaTyphl. JIHO HHXHeH KaMephl, Ha-
3hiBaeMoe naHadbparmoi, us-
' TOTOBJIEHO K3 TOHKOH rog-
v\ pHPOBaHHOH  OO6JYXEHHOH

* JaTyHH, IIOJBepraromencs
ynpyro#i nedopManus npH
VBEJHYEHHH MW YMeHblle-
HHU 00BeMa KHIKOCTH.

B cpenneit vactu nuacg-
parMel BCTABJIEHO CTEKJIO,
a B HeM YKpemjieHa Ha
CBHHIIOBOH INIpPOKJIangKe Me-
TaJJHYecKkass  BTYJKa C
npobxkoii. Yepea oreepcThe
BO BTYJKEe HIPOH3BOJHUTCA
3aMeHa KOMIACHOH IINH/b-

KH.
Puc. 60. Korenox 127-MM MarauTHOro Kommaca: I
1 — XypcoBble HHTH; 2-— OCHOBHas KaMepa; J — KOJIOH- OINIOJTHUTE/JbHAS KaMe-

Ka Aas HOWAbKY, 4 — WNUAbKa; 5 — CTeKNo, 6 — KO3hI- pa COOGHI&GTCH ¢ OCHOB-
pex; 7 — pedaerrop; 8 — azUMyTasbHOE KOAbIO, 9 — o
ocH KoTenka; 10 — kopmyc; 1l — mmadparma; 12 — fo- HOH KpPYIJIBIM OTBEPCTHEM,
Tovaons " Srewna” AnaGpatus: 15 —otnoperng  UPHKPHITHIM  CO CTODOHBI
AN 3aMEHB INNWIbKH; 6 — MaTPOH € SJEKTPHUECKOR OCHOBHOTO pe3epByapa Jia-
TammotKoR TYHHBIM KO3HIPbKOM.
CBepxy KOTeJNOK 3a-
KpHIBaeTCsl 3epKaJbHBIM CTEKJIOM HAa pe3sHHOBOH mpokaanke. Crekio
NpUKHMAETC MACCHBHBIM a3MMYT4/IbHHIM KOJBLIOM, Ha KOTOPOM Ha-
Hecena rpajycHasi LIKa/na, Ha3HBaeMas asuMyTaJbHBIM KPyroM. dTa
HMIKaja mnpejHasHayeHa [Jisi OTCYeTa KYPCOBHIX YIVIOB OeperoBLIX
OpHEHTHPOB, BCTPEUHHIX CYyHOB, OyeB # T. M.

HyJ/eBoe mneneHve a3uMyTaJbHOH WIKAJbl CMENIEHO OTHOCHTENIbLHO
AuaMeTpaJbHOH IJIOCKOCTH KoTeaka Ha 30° BjeBo.

CHH3y K KOpHyCy KOTeJKa KpemHTCs JATyHHasg dailka Co CBHH-
O0OBHIM Fpy3oM. I'pys mpunmaer KOTeNKY OCTOHUMBOCTb NpPH KpeHe U
Kauke cyZHa. B uamke mmeercs rHe3JI0, KyHa BCTaBJSETCA HATPOH
¢ 3JIeKTDHYECKOH JIaMIOuKoH, NmpefiHa3HaYeHHOH AJS OCBEILEeHHs Kap-
TYUIKM B TeMHOe BpeMsi cyToK. CBeT OT JIaMIOYKH IPOXOAMT UYepes
3aCTEKJEHHYI0O 4YacTb AuadparMel Ha HaXOJAWIMHACA B JONOJHHUTE]b-
Holl Kamepe pedJieKTOp M HampaBJsAeTCs dYepe3 KOJbLEBOEe OTBEp-
CTHE B OCHOBHYIO Kamepy, 37eCb OH OTpaxaercsi KO3LIPbKOM Ha
CTEHKH KaMephl H, paccesBIIHMCb, OCBEINAeT IIKAJy KapTyUIKH,

Korenox samno/qHsercss KOMHACHOH >KHAKOCTbIO — PACTBOPOM 3TH-
JIOBOTO CIIHPTa B JUCTWIJIHPOBAHHOH  BoJAe  KpemocTbio  43°

I
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JKHIKOCTb TaKOTO COCTaBa He 3aMep3aerT NHpH TeMmeparypax n0
—26°C.

JloAuBaIOT KHMAKOCTb B KOTeJOK H YAAJSAIOT H3 KOTeJKa INy3bIpb-
KM BO3/lyXa uepe3 OTBEPCTHE, HaXOAsdlleecs B GOKOBOH CTEHKe KOTel-
Ka Ha YpoBHe [ONOJHHTeJbHOH KaMephl. OTBepcTHe 3aKphiBaeTcd
MeTa/VInYeCKHM BHHTOM CO CBHHIIOBOI IaiGof.

Kortesiok cHaGxeH KaplaHHBIM KOJbUOM c AByMsf uamndamH, ciay-
XallUMH J[Js [OABEIINBAHHA KOTeJNKa B HakToy3. Hapyxmuasa no-
BEPXHOCTb KOTEJKA M KapAaHHOTO KOJIblia OKpalleHa YepHOH KpacKofi.
Bec xoTenka Ge3mesneHraTopa 8 Kr.

IeneHraTtop CayXKHT [J151 HEJ€H-
TOBaHHUS IpeMeTOB H HeGeCHBIX
CBETHJ € LeJbl0:- OnpefeseHHs Me-
cTa CYAHA, BBIABJEHHS IONPABKH
KOMIIaca M pelleHHsl JAPYrux HaBH-
ranyoHHeX 3agay, C moMoupo me-
JIEHraTopa  OIpEefeNsiioT  TaK¥kKe
KYPCOBBI€ VIJIBI IPEAMETOB.

[Tenenratop (puc. 61) cocrour
U3 OCHOBAHHS, NpEAMEeTHON HTIias-
HOM MuIIeHell M vamKku Anas ged-
Jnektopa !,

OcHOBaHHe BBINOJHEHO B BHIE
KOJIbLIA ¢ BepPTHKAJbHHIM OYPTHKOM, KOTOPHIH NPH YCTAHOBKE IeJIeHra-
TOpa HA KOTeJOK OXBATbiBAeT KOJBLUEBOH BHICTYN 43HMYTAJbHOTO
Kpyra. [l npeXoTBpalleHHs TajeHHsl [eJeHraTopa ¢ KoTeJlkKa Ha
OypTHKE OCHOBAHHS HMeEIOTCA [Be IVIAHKH: OJHA HEMOABMXKHAsd, a BTO-
past B BH/le NPYXKHHHOH 3aIleJKd. DTH HJIAEKH BXOAAT B CIeLHaJb-
HBHIA 1143 a3MMyTaJbHOrO Koabua. IIJs CHATHS HeseHraropa ¢ KoTel-
Ka IOPYXKHHHYIO INIAHKY ClefllyeT CJlerKa OTBeCTH B CTOPOHY.

[TpenMerHass Mumens cgenana B GopMe paMKH C HATAHYTOH Bep-
THKA/JbHO JIYKEHOH TNpOBOJIOKOA — HHTBIO TNpeIMETHOA  MHMIIEHH.
PaMka ¢ HHUTBIO HMeeT IAPHHDP W MOXKET HAKJOHSTbCA MO Hampas-
JEHHIO K IeHTPY nejenraropa, IIpeamerHas Mmumenb cHaGXkeHa OT-
KHJIHBIM 3€pKajoM M3 TeMHO-KOPHUHEBOTO ONTHYECKOTO CTeKJaa AJis
NieJIeHroBaHusl HeGEeCHBIX CBETHJ, PAacIOJOXKEHHBIX Ha BhICOTe 00-
Jaee 20°.

[nasnag mumenb mpeiacrasjsier co60H MiaHKy ¢ IIMPOKOH Bep-
THKaJbHOH npopesblo, Uepes 3Ty mpopesb MOXKHO Habaoofarbh npei-
MeThl NPH IUVIOXOH BHIMMOCTH H Houblo. KOrfa me/eHroBaHue BHINOJI-
HSIOT MAHEM, IPOpe3b NepPeKpPHBAIOT OTKHIHOH IITOPKOH C  y3KOH
HIeJTBIO.

Ha naasky Hajera KapeTka, Hecyllas TPeXTPaHHYIO NPU3MYy B
Merasianyeckodl onpase. HuxHas rpaHb npusMel uMmeer ¢opMy IJIOC-
KO-BBHIYKJION JHMH3Bl M obecnmeunBaer HeGoJblIoe YyBeJNHYEHHE H30-
OpaxeHHus HesieHH#i KapTywwku. Uepes NpH3My OTCUMTHIBAIOT JeJie-
HHE IIKajbl KapTYLIIKH, COOTBETCTBYIOIlE€e HampaBJEHHIO C IIeJeHrye-
———————

Puc 61. Ilerenratop

! Hasuavenue, KOHCTPYRUMA AedEKTOpa M METOAMKA H3MEPEHHS WM MArHHT-
HBEIX CHJI MpHBegeHH B § 22 u 23.



MOro mpeiMera Ha CyXHO, T. e. 6epyT orcueT o6paTHOr0 KOMIACHOTO
neaenra (OKIT). Toudocts orcuera OKIT npumepuo 0,2—0,3°.

Tyia3Hasi MHLIeHb CHaG}KeHa ABYMS OTKHAHBIMM CBeTOMOHJIBTPAMH.
OGe munieHu meJeHraTopa pacloJOXKEHH B OXHOM  BePTHKaJbHOMH
NJIOCKOCTH, TPOXOAsliefl uyepes HEHTP OCHOBA-
HHSl ¥ HA3KBaeMO# BH3HPHOH NJIOCKO-
CThI0.

Muuienn 3akpemjieHHl Ha OCHOBAHMH JIBYMSA
puHTamu Kkaxjas. [lpuuem oTBepcTHs HJS1 BHH-
TOB B MHIIEHSX 3HAYHTENbHO GOJblle AuaMeTpa
caMHX BHHTOB. To e caMoe C[ieJaHO H B OI-
paBse mpusMbl. ITO HEOGXOAHMO /ISl M3MEHEHHs
B3aHMHOTO PACHOJIOKEHHsI YKa3aHHBIX uacTefl
TNeJieHraTopa NpH ero BhIBEPKe.

Yamga pia nedJeKTopa HaXOLHTCA Ha CbeM-
HOM JIATYHHOM MOCTHKe, YCTaHaBJHBaeMOM IO
Mepe HamoOOGHOCTH Ha OCHOBAaHHE IIEJIEHraTopa M
3aKpemisieMOM JABYMs KpioukamH. Yamxka BH-
noJHeHa B (opme nuMJaHHApa c ¢JaHLeM, B KO-
TOPOM NPOTOYEHH TPH OBAJbHHEIX OTBEPCTHS AJA
KpeneXxHbIX BHHTOB. B uumiauHApHYECKyl yacTb
YalIKH BBHHYEH TOPH30HTAJbHBIA HampapJso-
WHA mWTH(T, MO3BOJAMIOIIHA NpPaBHJIBHO OpHEH-
THPOBaThb Ae(aeKTOp OTHOCHTEJIbHO BH3UPHOH
IJIOCKOCTH TIeJIEHraTopa.

Ha xoJble ocHOBaHHSA NeJeHraTopa HaHeced
Oesofi macTOH MHIOEKC IJS OTCYETa KYpPCOBHIX
YIJI0B M YCTAHOBKH MNEJIEHTaTopa B TO HJH HHOE
nonoxenue orHocurtensHo JIT no asumyranabHO-
My kpyry. MHaekc, KaK 4 JejJeHHS a3uMyTaJb-
Puc. 62 Haxtoys koM-  yorg kpyra, cmelneH OTHOCHTENBHO BH3HDHOR

naca n10ckocTH Ha 30° o uacoBOf CTpeJKe.

Hakroys xomnaca (puc. 62) uarorosjeH H3
CHIYMHHA — CIliaBa KPEMHHsS C  aJIOMHHHEM — U COCTOMT H3 TpeX
yacreli: BepXHero OCHOBaHHUS, KOPIyca H HHXKHEO OCHOBaHHSA.
B Bepxuee ocHOBaHHE NOMEI[2ETCH KOTEJOK M MIO3TOMY OHO OCHAIEHO
aMOpTH3aUHOHHLIM 1foAsecoM. OHO mpucmocof/eHO TakXe JAs YCTa-
HOBKH B HEM MSTKOro eJje3a,C IOMOIbIO KOTOPOT0 YHHYTOXK AT yer-
BEPTHYIO JeBHALHIO. . .

B xopnyce HakTOy3a HaxXOJUTCs AE€BHAUMOHHbIE Npubop B BHAE
noJiof JaTyHHOH TPyOBl C ABYMSI OJHHAKOBBIMH 110 KOHCTPYKIHH
MOJABUXKHBEIMH KapeTKaMH.

KapeTku Moryr HeCTH no IBa TFOPH3OHTAJbHBIX MArHHTA, CJY-
KamKUx AJas KoMmeHcauuu cua B'AH u C'AH. B oxawol H3 Kaperox
yCTaHABJUBAIOTCA NPOAOJbHBEIE MAarHuTH, a B JAPYroi — nonepeusnle.
Jas npaBHIbHOH OPHEHTHPOBKHM KapPeTOK OTHOCHTENbHO AHMaMeTpalib-
HOH IJIOCKOCTH HAKTOY3a, a 3HAYUT M CyJHA, Ha NOBEPXHOCTH TPYOH
npru6Gopa NPOTOYEHH HANPaBASIONHe Mas3bl, a KaXAas H3 Kaperok
HMeeT HampaBJsOIKA WTHT,
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Kaperkn B3auMosaMeHsieMbl M JIeTKO pasbupaiorcsa. Maruuthl-
VHHUTOXKHTEIH 3aKPemisioTCd B THe3/laXx KapeTOK ¢ HOMOLLbIO IIpPH-
JKUMHBIX BHHTOB, a CaMH KapeTKH 3aKpemidloTCs B HYXKHOM MecTe
TpyGH JeBHALHOHHOTO NPHOOPA CTOMOPHBLIMH BHHTAMH.

Ha nosepxHoctd TPyObl HMeeTcs IIKaJa, HOJb3YACh KOTOPOH (HK-
CHPYIOT MOJIOKEHHME KapeTOK ¢ MarHHTaMH IO BEICOTE.

Buyrpun TpyOn mNOXBeIIMBAeTCs Ha MEIXHOM TPCCHKe BePTHKAJb-
HbIfi MarHHT I/ YHHYTOXKEHHs KPeHOBOil AeBnauuu. KoHem TpocH-
Ka HaMOTaH Ha TOPH3OHTAJbHHI BaJHK, PAaclOJIOMKEHHBIH Haj BeEpX-
HHM KOHIIOM TPYObl. Bpamiasi Bajux, MOXKHO MOZHHMATD MJIH ONYyCKaTh
KpeHOBOH MaruuT. Baauk cHaGxeH CTONOPHBIM BHHTOM H IIKaJOii,
no3posigionlel GHKCHPOBATH INOJOXEHHE KPEHOBOTO MAarHuTa 110 BHI-
corTe.

Has mocryna k AeBHAaLMOHHOMY NpuGOpPy B KOpmyce HakKToysa
BEIPE3aHO MNpPSIMOYTOJNbHOE OTBEPCTHE, 3aKphIBaeMOe KpHILKOM.

HaxkTtoeya mnpucnocobseH K ycTaHOBKe BHYTPH €ro KOMIIEHCATOpa
3JeKTpoMaruutHon paesmanud, C 3710i1 Lesblo B Koprnyce yKpemJeHa
OMopHast KPeCTOBHHA C KOJIbIEBHIM NPHJAHBOM H NPOpE3aHbl OTBEp-
cTHA XJs1 NPOBORKH Kabeselt KoMneHcaTtopa.

Huxnee ocHoBaHue HakTOy3a—mnosasi (JIaHIEBHIHAS JeTalb C
OTBEPCTHAMH JJsi GOJTOB, ¢ HOMOIIBLIO KOTOPHIX HAKTOY3 KpemHTCA
K najyGHON noAymxe.

CBepXy HaKTOy3 3aKpHIBaeTC 32U HTHH M KOJII2KOM,

MaruuTtel, BXoisulHe B KOMINIEKT KOMHIaca M IpefHa3HaueHHEHie
IJ1sl YHHYTOXKEHHS NOJYKPYroBOH AeBHALUM, XPAHATCS B JlePEBAHHOM
¢yraspe. Becero B KOMNJIEKT BXOJAHUT BOCEMb MAarHHTOB pPa3JHYHBIX
pasmepoB (tabua. 3).

Marepnanom pJjs MarHHTOB CJYKHT TaBanna 3
crielMajbHblfl  crviaB, 06aagalon it Koap-
LUHTHBHOH CHJOH B HECKOJbKO COT 3p- Marsur
crefl. DBuarogapsi BBHICOKOMY KAauecTBY nuit mo- | Kom-
Cn1aBa MAarHATHL NPH NPABHJILHOM Xpa- Paswept, uy | wemr B | uecr-
HeHHH H OepexxHOM OOpalleHHH coXpa- cosm
HAIOT CBOA MATHUTHHAI MOMeHT Ge3 H3-
MEHEHH!I B TeueHHe IJIHTEJNbHOro BPC- 900 12x12 10000 2
MEHH. 2001010 8 300 2
. Bce MarsuTH-yHHUTOXHTenH oOkpa- @8, /=100 2400 2
IeHH B ABa NBeTa: ceepHas mojoBH- 28 1=60 1000 2

Ha—B KPacHHH 1BeT, a OXKHAL—B
YepHLI WIH GeJiblii.

Msrkoe kene3o, ¢ MOMOUIBIO KOTOPOrO YHHUTOKAIOT YEeTBEPTHYIO
NEeBHALHKIO, B OTJIHUHE OT MArHHTOB H3TOTOBJEHO 3 ¢eppoMarHur-
HOro CriaBa, HMEIOHIEro MaJylo KOSPUUTHBHYIO CHJAY — MOPSAKa 3—
1 » u Menbme, KoMnac npu Bhinycke ¢ 3aBOJa-H3TOTOBHTENs] OCHAa-
IlaeTcss KOMIEHCAaTOPDAMHM ueTBEPTHOH HeBHAaNHH B BHAe IBYX Opyc-
KOB Xpyryioro ceueHds miueoli 300 MM u AuaMerpoM 22 MM. ItH
OpyCKH yCTaHAB/MBAIOT B CHE3Jla BEPXHETO OCHOBaHHS HAKTOy3a o
3akpensiar BuHTaMH. Kpome GpycKOB, KOMIAc OCHAllaeTCs: HHAYK-
HROHHBIMH nJIacTHHKaMu JuauHoit 100 wumu 130 MM ¥ ceueHuem
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25X3 mm. [lnacTHHKH yCTaHaBJMBAIOT B HAaKTOy3e MOJ KOMIIACHBIM
KOTEJTKOM.

Ilo cmeyuanbHOMy 3akasy B KOMINIEKT KOMNACA MOFYT GhiTh
BKJIIOYEHEl GPYCKH NPSMOYIOJIBHONO CEUeHHS! MM AP Da3JHYHBIX
pasMepoB U KPOHIUTEAHLl AJisi UX YCTAHOBKH.

Komnacet YKII-M uMelor A0HHOe ocBelleHHe KapTYWKH. B cu-
CTeMy oOCBelleHHss BXoAsT: ymbopmep, G6JOK NHTaHHA H NATPOH C
Jgammnoukoii. IlnraHne ocyuecrsiasiercss or cymosoii cetu. IlocTostH-
HBIfL TOK COOTBEeTCTBYIONIEr0 HANDSIKEHHS [OAAeTCss Ha  yM-
¢bopmep u mpeoGpasyercs B mnepeMeHHbl, [IpuueMm, ecnim HampsiKe-
HHe mnocrosinHoro Ttoka pasno 100 B, To npHMeHsieTcs ymdopmep
tuna [10-120; npu nanpsikenuu cynosoii cetu 220 B wucnosbayercs
yMmdopmep thna I10-12A®. C ymdopmepa nepemeHHblii TOK Hamps-
xennem 5—8 B momaercs Ha 6JI0K NUTAHHUS KOMIACA, PACHOJOXKEH-
HBIH Ha KOpmyce HakToysa. B G6/oke CMOHTHDOBaHBHI NEPEKIIOUATEND,
peocTat  AJs PEryJHPOBKM  IPKOCTH  OCBEWIeHHs, IPEJOXPaHHU-
TEJH ¥ pacnpefenvTesibibie KjaeMMbl. CHUMaeMBl C KJeMM TOK HO-
cTymaer 1o OHOUAAPHLIM NPOBOJAM Ha JaMIOOUYKy, KOTOpas Haxo-
IUTCS B KOTEJKE.

CucreMa ocBelmleHHsI MOXKeT paboTaTh W Ha CY[OBOM NEPEMEHHOM
TOKe, HO B 3TOM cJydyae BMecTo ymdopMepa B lenb NHTaHHA Heo6-
XOJMMO BKJIOUHTb TPAHC(HOPMATOD, NOHUKAIONMMN HANPAKEHHE TOKA
Ho 6, 12 niam 24 B. Ing KaxXJ0ro W3 NEPEUHCJIEHHBIX HAMpPsSKeHHH
B KOMIJIEKTe KOMIaca HMeeTcs IO JBe JAMIIOYKH.

YMpopMep mosaraercs yCTAHABJAMBATH HAa PACCTOSHHH He MeHee
2,5 M oT KoMmaca,

MarnutHnlii koMpac mapkun YKII-MIMm ¢ nakroysom BbicOTOH
142 ¢M u o6mum BecoM 68,5 KI NpUMEHSETCA B KaueCTBE IVIABHOIO
Komnaca. Kommac mapku YKIT-M3M wucnosab3yeTcs Kak myTeBOH.
Bricora ero cocrasaser 126 cMm, a Bec okoJio 64 Xr.

§ 19. BLIBEPKA KOMMNACA

Ilpu u3roTOBJEHMM KOMIAaca Ha 3aBoje BCe ero oc-
HOBHBIE JeTaJH H y3Jbl TIIATEIbHO BLIBEPAIOT B KOHTPOJLHHIX Ja6o-
patopusix. BTopHuHO KOMHnac BHIBEPSIOT CIENHAJUCTHI HABUTAIHOH-
HBEIX KaMep TNapoXOACTB mNepel YCTaHOBKOM Ha cyano. Onnaxko B
JanbHeHIIeM, B IPOLECCe SKCIJYaTallid HEKOTOpble JeTanu mpubo-
pa TNOCTENeHHO H3HAIIHBAIOTCH, AeQOpMHUPYIOTCA, NPOMCXOAMT pacco-
IJ4acOBaHHe OTHAEeNbHBIX yacrell Kommaca. Ilosromy mrTypMaHckoMy
COCTaBYy BMeHsieTc B O0si3aHHOCTL NEPHOAMYECKH TPOH3BOANTH OC-
HOBHBIE BBIBEPKM KOTeJKa, NeJeHraTopa W [eBHaluOHHOTO NpHOOpa.
PaccMoTpuM BRIBEDKY KoMmaca B TOH IOC/AeIOBATENbHOCTH, B Ka-
KOI ee HYXHO BBHINOJHATD,

YpaneHue M3 KoTenka ny3bipbKOB BO3AYXa

[Mpy mnosiBMeHWH B OCHOBHOH KaMepe KOTeJKa Iy3blpbKOB BO3-
AyXa, MellaloI{X NPABHJIbHO NPOHU3BOAHTH OTCYET KYPCOB M IieJIeH-
TOB, HYKHO BBIHYTb KOTEJOK M3 HAKTOY3a, YAAJHTb U3 YaLIKH C rpy-
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30M NATPOH C 3JEKTPHUYECKOH JaMIIOYKON H, HEpPeBEpHYB KOTEJOK,
MeJJIEHHO [0OKa4yaTb ero M3 CTOPOHBl B CTOpOHY. IIpu 3ToM mosesHo
HECKOJIbKO pa3 HaxXaTb mnaJjblieM Ha jAHadparmMy 4vepes THe3fo AJs
37eKTPUYECKOH JaMNoukd. Eciu yKaszaHHble Mephl He RafyT XKejae-
MOTO pe3yJbTaTa, HEOOXOJHMO [OJHTh B KOTEJNOK HEKOTOPOe KOJH-
yeCTBO KOMIIACHOH XKHAKOCTH. Bo BpeMs MOJHBKH KOTEJIOK pacro-
JIaraloT Tak, 4ToOB OTBEPCTHE, Yepe3 KOTOpoe HOGABISIOT KHIKOCTb
6b10 ofpamieHo BBepx. JKHIKOCTb ciaelyeT BJAMBATH B KOTEJIOK He-
GoJIBIIMMH TIOPHUSMH Yepe3 Y3KOTOpPJyK BOpPOHKY, Urtobn mno6ricT-
pee yIaJuTb M3 KOTeJKa H3OLITOK BO3[yXa, XKeJaTeJbHO BpPeMsi OT
BpEMeHH NOKAaY#BaTh U IE€PeBOPAUHMBATH KOTEJOK, 3aKPHIB OTBEPCTHE
s HOJMHBKH KHAKOCTH majblieM. Ilo oKoHYaWWd HOAMBKH HAAo
IJIOTHO 3aKPHITh OTBEpPCTHE BUHTOBOH NPOOGKOH, crapasicb He TNOBpe-
JIUTb CBHHIOBYIO Imaib6y.

Bblsepna FOPM3OHTANLHOCTH KOTENKa

ITog ropmsoHTaJbHOCTHIO KOTEJNKa NOHHMAIOT T'OPH30HTAJbHOCThb
€ro BEpXHEro cpesa, T. €. IVIOCKOCTH CTE€K/Ja H asHMYTaJbHOTO KpY-
ra. ['OpH3OHTAJBHOCTDL JyUllle BCEro BLIBEPATb C NOMOILLIO HY3bIpPh-
KOBOTO YPOBHA. BHauajie ypoBeHb HaKJAALIBAIOT HA CTEKJIO KOTENKA
napaanensno I, a satem nepnenpvkyasipHo eil. Ecan Gymer o6Ha-
PY2KEeH HaKJIOH, TO €ro HYXHO YCTPaHHTb, YAa/JHuB C TOMOIIBIO CBep-
Jla MJH JPYroro MHCTPyMEHTa 4acTh CBHHIIA M3 YaIlKH C IPY3OM.

BeiBepka KapTyllikuM Ha 3aCTOM

3acToli KapTYyLIKH BO3HUKAeT B TOM CJydae, KOrZa TPEHHE MexkK-
Ay TONKOH M HINHJIbKOH HpEBHIAET IONYCTHMble IPeJelHl.
BrisiBHTb 3TOT JAedheKT MOXKHO TOJMbKO Ha Oepery, B TaKoM MecTe,
rae KoMiac He IOJBEpXKeH BJIHSIHUI0O MATHHTHBIX IOJeH MepeMerHOMH
HanpsixkeHHoctd., KoTeqok xoMmaca ycTaHaBIMBAlOT Ha TPEHOTLY.
ITocne sToro, moBopauMBas MeEJEHraToOp, pPacmojaralor ero B IJIOC-
KOCTH MAarHMTHOTO MepMAMAaHAa, T. €.<TaK, 4TOGHl 1OA NPHU3MO#A Ha-
xoauiacsa orcuer 180°(S) kapTymkd, W 3aMeYalOT KOHTPOJbLHBIH
OTCUET IIeJIeHraTopa mo asuMyTaJbHOMY Kpyry. Eciu BHIBepKy BHINOJ-
HAIOT B pafioHe €O CPaBHUTENbHO HeOOJbLION BEeJHUYHHONH TOPH3OH-
TaJbHO cocTaBasiollelt A MarHuTHOrO mois 3eMJH, TO [AJs BbISB-
JIEHHs] 3aCTOsl JOCTATOYHO BHIBECTH OCb KapTYyWIKH M3 MepHAHaHa Ha
2—3° ¢ nomoLIbI0 KakKoro-THO0 MarHaTa, a 3aTeM, y6paB MAarsuT
M JaB KapTyuKe YCIHOKOHMTbCS, BHOBp B3fTh OTCUET NOJ TNPH3MOK
nejaenratopa. IIpn Hamuuwm 3actosi 3TOT HOBHIH OTCyeT OyAer OTJIH-
yaTbCsi OT nepBoHadanbuoro (180°) Ha Benuuuny Gosbine 0,2°. OTxiio-
HSTh KapTYHDIKy OT MepHAMaHa HYXHO JABaXJbl, BHayaje B OAHY, 4
3aTeM B APYIYyIO CTOPOHY.
paiioHaX co cpaBHHTeNbHO GOJbWION BesnuuuHoii H mepex BH-
BEPKOil Ha 3aCTOH DeKOMEHAYeTCs YMEHbUIMTb TOPH3OHTAJbHYIO CO-
CTaBJSAIOLIYI0 HANpsXKEHHOCTH IOJS Ha KoMIace ¢ MOMoublo aed-
jdextopa, C 3T0fl LeENbI0 H3MEPAIOT COCTaBJsOMYyI0 H, mocsie 4Yero
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H3MEPHTEJNbHbII MarHuT JAedJeKTopa nepecTaBAsiOT Ha OTCYET, paB-
ot 2/3 H unn 3/4 H. Tlpn TakoM HONOXKEHHH MATHHTA OH OYHET
KoMneHcupoBath 66 wmaum 75% ropusonraspHOH cocrapasomen H
3€MHOTO MAarHeTH3Ma, H KapTymka OyXer YAEpPXKHUBAThCA B Mepu-
IuaHe CHJOH, paBHOH COOTBeTCTBeHHO TONbKO 1/3 H uam 1/4 H. Tlo-
3TOMY YYBCTBHUTEJbHOCTb KAPTYUIKH K BO3AEHCTBHIO BHEMIHHX CHJ H
B TOM YHCJe CHJI TPEHHs 3HAUHUTEJbHO BO3pacTeT. 3aTeM BHIBEPKY
BHIIIOJIHAIOT TeM e Cmoco60M, KOTOPHI OMHCAH BhIIUE.

IMpun oOHapyXeHWH 3aCTOa HEOOGXOLMMO H3BJEuYb H3 KOTeJKa H
OCMOTpPeTb HOL JYHNOH KOMIACHYI0 HINuIbKy. Ecam okaxkercs, 4ro
HINHJbKA 3aTynHaIach, ee HYMKHO B3aTOYHTh GpYCKOM Gelopenxoro
KBapiia, BXOANINM B KOMIVIEKT Je(JeKTopa, WM 3aMeHHTb HOBOH.

Yro6bl H3BJEYL IHNMHJBKY M3 KOTEJKa, CHHMAIOT YamlKy CO CBHH-
LOBRIM TIPY30M, BHIBEPTHIBAIOT NpPOoGKYy nuadparMel W, BBeAs B OT-
BepCTHe BTYJKH OTBEPTKY JJIs HINHJAEK (OHAa BXOJHUT B KOMI-
JIEKT KOMHaca), OCTODPOXKHO BpallalOT ee IPOTHB YaCOBOH CTpel-
KH [0 TeXx Iop, NOKa WNWJIbKa He OyJer BEHIBHHUEHA H3 KOJIOHKH.
Ilpu ycraHOBKe HMINMJBKH B KOTEJOK HYKHO HABHHTHTbL OTBEPTKY Ha
NINUABKY, a 3aTeM, BBeAs ee B OTBepcTHe AmadparMmel, Bpaimath Mo
4acoBOH CTpeJKe.

HHorna npuunHON 3acTOsl fBJsieTCS TPEIl¥HA MJH H3HOC TONKH.
3aMeHy TONKH B CYZOBBIX YCJOBHSX BHIIOJIHHTH TPYyZHO. B artoM cay-
yae KOTeJIOK ¢ KapTYWIKOH clellyeT cXaTh AJS pPEeMOHTa B HaBHra-
IIHOHHYI0O KaMepy NapoXoicCTBa,

3ameHa HMTH NPEAMETHON MMUIGHM neneHraropa

HuTp npenMerHoli MuIlleHH NesjeHraTopa He AOJKHA HMETb Caa-
Ounbt W u3ruGoB. Eciu oHa He YyNOBJETBOPSieT 3THM TpeGOBaHHAM,
TO €e CJeAyeT 3aMeHHTb, B3fB 3aMacCHYI0 HMTb H3 KOMIUIEKTa ned-
Jexkropa. [Jsi 3aMeHBl HMTH CHHMAlOT C PaMKH MHIUEHH OTKHAHOE
3epKaJsio, OTHAIOT BHHTHl, 3a:KHMalOIlHe KOHIbI CTAPOH HUTH, W YAa-
asgor ee. [l ycTpaHenus M3rHO0B HAKHIBIBAIOT HOBYIO HUTb ONXHHM
IITarOM Ha KapaHJall HJIH OTBEPTKY, NPHAKHUMAIOT Iujar naJblieM
A TPOTATHBAIOT HUTb. 3aTEM HHUTH NPONYCKAlOT CHAPYXHW B HUXKHEE
OTBEpPCTHE PAaMKH M, oGHecs KOHeIl HHTH IO YacOBOH CTPeJKe OJHHM
HIIaroM BOKPYr BHHTA, 3aBHHYHBAIOT 3TOT BHHT. Takum xe o6pa-
30M 3aKpemsisiioT M BEePXHHH KOHel| HHTH.

Bbizepka NONOMEHMS NpPefAMEeTHON
MHKUIGHM NeneHraTtopa

HuTp npeiMeTHOH MuIlEeHM M[OJMKHA pacnojararbCsi B BepTH-
KaJdbHOI TJIOCKOCTH. BEIBEPKY NONOKEHWs MUIIEHH BHIOJHAOT Ny-
TeM IeJeHrOBaHHS OTBeCa, MOXBEIEHHOTO Ha PACCTOSAHHH 3—4 M OT
Komnaca. Ecam MumeHb HMeeT HAKJOH, HYXKHO OTHAaTb BHHTH, Kpe-
nslide e€e K OCHOBZHHMIO MeJEHraTopa, W NOAJOXKHUTH IMOJ COOTBETCT-
BYIOILYIO JIANIKy MHIIEHH NMPOKJAAaAKY H3 (OJbIH.
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BoiBepKa NMONOMEHMS TNa3HOM MMIIEHM
M NpM3MBI NeneHraTopa

Fnasnag mumenb A0MKHA GHITb BepTHKaJbHa H HAaXOLHTbCS B
BH3HPHOM IJIOCKOCTH nejenratopa. HuXHsis rpanp npuaMbl TyasHoi
MUIIEHH JOJXKHA JeXaTh B TOPH3OHTANLHON NJIOCKOCTH.

INonoxenne rnasHofi MHIUEHH M IPH3MBI NPOBEPSIOT OMHOBPEMEH-
Ho. Jlns 3TOro mpexje BCero MPOBEPSIIOT BEPTHKAJAbHOCTL MHIICHH
MO OTBECY, M €C/JIH OHA MMEET HaKJOH, TO ero HeoOGXOAMMO YCTDaHHTh,
NOAKJajaLBas IO JIalKM MHUIIEHH [POKJAagKy W3 JIaTYHHOH
oabr.

3aTeM YCTaHABJMBAIOT MeJeHratop Ha ortcuer 180° asumyranb-
HOTO Kpyra, Cjerka HAakKJIOHAIOT MHHIeHb Brepel W HaG/i04ai0T Ofl-
HOBPEMEHHO HHTb IIPeIMETHOil MHIIEHH MeJeHraTopa ¥ BHOUMYIO B
ppH3Me HOCOBYIO KYypcoByI0 uepTy. Korfa HuTP M KypcoBas uepTa
JeXar Ha OJHOA BEPTHKAJH, 3TO CBHUAETEJNbCTBYEeT O TOM, UTO MH-
IleHb H ee TpPH3Ma YCTaHOBJEHH NpaBHAbHO. IIpH HeBepHOM MOJO-
JKEHHHM MHUIIEHH HHTb NEJEHTraTopa H HOCOBas KypcoBas uepTa, OCTa-
pascb napajeNbHbLIMH APYr Apyry, OYAyT HaXOLHUTbCA B pa3HLIX

. BEPTHKAJbHBIX IJIOCKOCTAX, T. €. KypcoBag uepra He OyAeT SBJATH-
¢ NMPOXOJIKEHHEeM HHTH IpeAMeTHOH MHIeHH. B stom caydae, ornaB
CTOHNOPHBIE BHHTHl IJIA3HOH MULIEHH, HYKHO CABHHYTb €€ B COOTBeT-
CTBYIOIIYIO CTOPOHY TaK, 4TOGbl HHTb H KypcOoBas uepTa COBHAJH.
Mocne storo riasHas Mumenb GyHeT JieXaTb B BH3HPHOH INIOCKO-
CTH.

- HenpaBuibHOe NOJIOXEHHEe NPHU3MBL HPOSABJAAETCA B TOM, UTO

. KypcoBass 4epTa pacmoJaraercs He BEPTHKAJAbHO, a NOA HEKOTOPHIM
YrJIOM K HHTH NpPEAMETHOH MHIIeHH. [Ins ycTpaHeHHA NOTPEIIHOCTH
B YCTaHOBKe NpPHU3MBl HeoOXOAUMO OTAAThb KpENexHble BHHTH ee Oll-
PaBBHl M IOBEPHYTbL NPH3MY BOKPYr HPOLOJBLHO-TOPH3OHTANbHOH OCH,
Ao6uBasick TAKOro IOJNOXKEHHWd, WPH KOTOPOM HHThL IeJeHraTopa H
KypcoBasi 4yepra pacHoJIOXKaTcsi IO OTBeCHOH JauHuu. Ilpum atom pe-
KOMeHJlyeTcsl OTHABATH He Bce YeThipe BHHTA ONpPaBHl NPH3MBL, & TOJb-
KO TP M3 HHX. DT0 O6JErydT YCTaHOBKY NpuU3MEl B TpebyeMoe mo-
JOXKeHHue,

Yacro 6uiBaeT, uTo 06e OTMeueHHble 3HeCh MOTPEIHOCTH HabJio-
nawotes opHoBpeMeHHo. Torga BHauasde HYXKHO YCTPaHHTh MmOrpel-
HOCTb B YCTaHOBKEe MHIIEHH, a yX MOCJe STOr0 BHIBEPATb MOJIOXKeE-
HHe TIPU3MHL.

3aMeruM, yto owmMGKa B yYCTAaHOBKE IJIAa3HOH MHIIEHHM W TPH3MEl
AeJeHraTopa LEJMKOM BXOLHT B BeauuHny Kosddunmenta A. U ecam
NPH HaJWYMH TAKOH MOTPEIUHOCTH BBIYHCJAHTb MO HeJeHraM TaGuuiy
OCTATOYHON MEeBHALHH, TO, CTPOro TrOBODs, €0 MOXKHO MOJL30BAaTbhCH
TOJbKO NpH HCOpPaBJIeHHH mnesenroB. McmpaBiasTth ke KypCH 1o Ta-
KOH TaO/uie Hedb3d, TaK KAK HCIOJNb3OBaHHLIH NPH €e BBIYHCIEHHH
Kosbhouument A Br/AIOYAET He TONLKO MOCTOSIHHVIO JEBHALHMIO, HO H
TOrPEHIHOCTh IIEJEHraTopa, a npu OTCYeTe KOMIACHOTO Kypca me-
JEHraTop He HpHMeHAETCd.

8 II, A. Hewaes, B. B TIpuropses 81



OG6ujas BbiBEPKA KOTENKA

O6myio BHIBEPKY KOTeJKa BHINOJHAIOT IJs TOrO, 4roObl ompene-
JINTh, NPHTOLEH JH KOTEeJOK C KapTYyWIKOH K 3KcmJayaTauud. BrimoJ-
HAIOT ee HA Oepery B TAaKOM MeCTe, TIe HA KapTYIIKy He BJHAIOT
BO3MYIaIOllHe MArHHTHBE TOJH 3[1aHHH, MeTaJJIHUeCKUX Coopy-
WeHUH, xabened, NUTAeMBX TOCTOSIHHHIM TOKOM H T, 1.

BhiBepKy BHINOJHSAIOT B TAKOM INOpSALKE, YCTAHOBHB KOTEJOK KOM-
paca ¢ TEJEeHraTopoM Ha JIeBHANMOHHYIO TPEHOTY, NOCHeAOBATENbHO
Ha TJIaBHHIX M YeTBEPTHHIX Kypcax 3aMeuvalor neneur OKII u Kyp-
coBoit yron KY xakoro-quGo XOpolIO BHAMMOro TNpenMeTd, HaxXons-
IIErocsi Ha ROCTATOYHO GOJBLIOM PacCTOSHMM OT Habamoparens. Bol-
HOJMHUB HaOMIO[eHNsT Ha BOCBMH Kypcax, cHoBa Oepyr INesieHI'H M 3a-
MeyaloT KYpPCOBHIE VIJIBI, OBOpAaYHBas BHJKY C KOTEIKOM B IpPOTH-
BOTIOJIOXXHOM HampaBJeHud. Beero Takum o6pasom moayuator 16 OK/T
# 16 KY—mno pgBa na KaxkiaoM Kypce. Pesyabrarsl nabuaioneHui
3aHocaT B Ttabauny (ta6sa. 4) W TPOHU3BOLAT YKa3auHble B Heil BHI-
YHCJIEHH. -

Ta6auna 4

oK1 lormep= | omm= | ;o idd KYep—
Kype 1+ | =0KHepi ™ sy 1+ | Aky
I I R e cp I n |-z
0° | 757°| 756°] 75,6° +0,2° |[256,2°|255,6°| 255,9°
45 | 7581 7581 758 0,0 ]210,8 1210,7 | 210,75 }45,15°
90 | 76,0 { 756 | 758 0,0 165,5 1165,5 | 165,56 45,25
135 | 76,0 | 7581 759 75,8° ~-0,1 1209 11205 1 120,7 {448
180 | 759 759 759 —01 759 | 75,7 758 449
225 759 | 755 | 757 +0,1 30,7 [ 30,9 30,8 45,0
270 | 758 | 758 | 75,8 0,0 3457 | 3454 | 345,55 (45,25
315 | 75,7 | 76,0 | 7585 0,0 300,6 1300,6 | 300,6 |44,95

KpuTepreM KauecTBa KOTeJaKa sBJstoTcs BequudHel AT B AKY.
[Teppasi H3 HHX BHUHMCAAeTCa Kak pasuocTb Mexay OMIT n OKllg
A8 Kax/JAOro H3 BOCbMH KypcoB. Bemumuuny OMII, mpencrasisio-
myio coGoit cpefHee apudMeTHUECKOe H3 BceX HAOMIONEHHBIX TesIeH-
roB, MOXKHO CUHTaThb CBOOOJAHON OT ciayyafiHHIX OWHGOK. Beauunna
xe OKIl.p, nonyuennas ocpennenuem nByx OKII, MOoXer comepxarb
pasauynble owunGkH, Ilostomy passocts Al moseosser CYAHTb O
NPUTOAHOCTH KOTeJAKa W KapTYIIKH X HCHOJb30OBAHHMIO AJifi HABHra-
LMOHHBIX IleJed. ¥ ucmpaBHOro koresnka BeiauuuHa AIl Ha Bcex Kyp-
cax He Gyner npesniwars 0,3°

Beauunna AKY onpenensercs Kax pPa3HOCTb CPEINHHX KYPCOBBIX
yIJI0B, Hal/leHHBIX Ha KaXXIOM M3 BOCbMH KypcoB. [l mmoGhIX ABYX
Kypco Benuunna AKY noaxua snexats B npemenax 45n-40,2--0,3°
rjle n—pasHOCTb TOPSAKOBEIX HOMEPOB KypcoB, cuutass Kypce 0°
nepBbM, a kype 315° —BochbMuIM, HHBIMHM CHOBaMH, PasHOCTb cpel-
HHX KYPCQBHIX YIVIOB IUIsi JIOOBIX JBYX KypCOB HOJXHa OBITb KpaT-
noit 45° ¢ tounocrbio o 0,3°.
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KoTesok, He OTBeYaloUlWfii yKa3aHHHIM TPEGOBAHUAM, HCNOJbB30-
paTh Ha cylHe Hesb3s. Ero HyXHO CIaTh B PEMOHT.

O6uias BhIBEpKa KOTEJKAa He MO3BOJSET BHIIBHUTh B OT/AEJIbHOCTH
KaXIyl0 M3 NPUYHH Omu6G0K B HaGJIOfAaeMbIX meJeHrax H Kyp-
coBbix yraax. OwmmOKM B NOKa3aHHAX KoMmmaca BO3HMKAOT H
BCJENCTBHe JKCIEHTDHCHTeTA WINHWJIbKH, M TNIpH HeBepHOH cGopke
MATHHTHOH CHCTEME KapTYHIKH, H HOpH omuOKe B yCTaHOBKe HIKAJbl
KapTYIIKH HJH HeNnpaBHJbHON pa30uBKe asHMYTaJbHOTO Kpyra, npu
H3HOCE TONKH H T. [I.

TMepuoauyeckKH BHINOJHAeMas o0Was BbiBepka MOMOraer BOBpe-
M#fA BHISIBHTb HEHCIPaBHOCTb KOTe/NKa H 3AMEHHUTb €r0 HOBLIM.

Beisepka pesMauuoHHOro npubopa komnaca

JeBnanuoHHbli nmpu6Op HOJMKeH O6bITb YCTAHOBJEH B HAKTOY3e
TaK, 4TOOB KapeTKa C INPOAOJbHBIMH MAaTHUTAMU-YHHUTONKUTEIIMH
pacmoJarajack CTPOro B JUAMETPaJbHON IVIOCKOCTH HAKTOy3a, a Ka-
peTKka ¢ NONEepPeYHBIMH MAaTHUTAMH-YHHYTOXKHTENSIMH Obla MepreH-
nuxyasipaa JIT HakToysa,

BriBepky neBmannoHHOro mnpuGopa BHINOJHAIOT Ha Oepery, ycra-
HOBHB KOMNAac Ha JeBHalMOHHYy©0 niaatdopmy. Haumnaror ee ¢ mpo-
BEPKH IOJIOXKEHHA KAaPeTkH, Hecylleil NPONOALHBIe Maruuthel, Jljs
3T0r0, yOpaB M3 HAKTOy3a BC€ MarHHTHI-YHHUTOXHTEIH, YCTAHABJIH-
BalOT NeJeHraTop Ha oTcyer 0° asuMyTaJpHOro Xpyra H TIOBOpayH-
BalOT mjaaTdopMy ¢ KOMINACOM TaK, YTOGBl mOA NPH3MOW HaGJII0xaJ-
cs orcuer 180° (S) xaptywku. ITocse atoro uamepsiior aedexro-
POM TOPH3OHTAJbHYIO COCTaBAgOINYI0 H 3eMHOro MarHeTH3Ma H Ie-
PecTaBjsIOT H3MepHTEJbHBEII MarHuT AedJeKTopa Ha OTCYeT, pas-
Hplfi 1/3H. 3aTeM ycTaHaBJMBAlOT B HAKTOy3 INPOAOJbHble MArHH-
THl H, MepeMellas KapeTky ¢ 3THMH MarHutamu no Tpy6e HeBHAIH-
OHHOro mpubopa, A06HBAIOTCS TAKOTO INOJOKEHHS, NPH KOTOPOM IO
npusMoil nesenraropa Oyner Habuomatbes orcuer 270° (W) kap-
TYWKH, NpPHYEM KapeTKa ¢ MardHuTaMH NOJKHA BXOAHTh CBOUM Ha-
NpaBJAOMHAM IITHGTOM B COOTBETCTBYIOIHN ma3 TPYOH HeBHAIMOH-
noro nmpubopa. Korza orcuer W KapTyLIKu OKa)eTcsi Ioj NPHIMOI,
nedJaexTop CHHMAKOT ¢ KoMmmaca. B pesysibrate yxkasaHHBIX onepa-
UK KapTywka OydeT YAepxKHBATHCS B IIOCKOCTH MEPHAMAHa CHJIOHN,
paBHo#t 1/3 H, a pBe Tperu 3Toft CHiBI GYAYT KOMIIEHCHPOBAHEI
NPOJOJNbHBEIME MarHHTaMH. Takoe yMeHbIleHHe coctapasiomeli H Ha
KoMnace INPOH3BOLUTCA € €JHHCTBEHHOH /b0 — HOBLICHTL YYBCT-
BHTEJIbHOCTb KAPTYIUKM K BO3JAEHACTBHIO MAarHUTHRIX CHJI, Halpas-
JIEHHBIX BHE MATHHTHOTO MepHAMAHA.

Ecnn kaperka ¢ npOROJbHBIMH MarHHTaMH PacClONaraercss TOYHO
B JIIT nakToysa u MarHUTHl He CO3LAIOT HHUKAKOH ADYroil CHJbI, KpO-
Me NpPOAOJbHOH, TO KapTyHKa KOMIaca IOJ BJHSHHEM CHJBI, Pas-
Hoit 1/3H, ycraHOBHTCA B MepHAMAaHe W NOA NPH3MCH IeJEHTaTopa
Oyner nmabaogatbesi npexuuit orcuer 180° (S) xapryiukw.

Ecam ke moa npu3aMoii okaxercs KakoH-au60 APYrofi OTCYeT, TO
3TO 03HayaeT, 4TO KapeTka C MPOJOJbHBIMH MarHUTaMH paclojoxKe-
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Ha uesepno. Torma neoGXOAMMO OTAATh CTOMOPHHA BHHT TPYGH
IeBHAIlHIOHHOTO NMpHGOpa ¥ NOBEPHYTh TPYGYy BMecTe ¢ KapeTKoii Tak,
utobnl orcuer 180° (S) KkapTymku nojomesn mojg NMPH3MY C TOYHO-
creio 0,2°. IIpaBHabHOe moJlOXKeHHe TPYOH (PHKCHPyeTCs mo IKajie,
HaxXONAIEHACS B BePXHedl 4acTH AeBHAIHOHHOTO mpuopa.

ITpu BIBepKe NOJIOKEHHS NONEPeYHBIX MAaTHHUTOB H3MEpPATh 3aHO-
BO COCTaBJAOIYI0 H ¥ YaCTHUHO KOMIIEHCHPOBaTb €€ NpH IIOMO-
1y aedJaexTopa He HYXKHO, TaK KaK IOJIOXKEHHe MArHuTOB, TiPH KOTO-
pom oHHM KoMmneHcHpyior 2/3 H, yxe usBectHo. ITostoMy npoBepka
TIOJIOXKEHHUSI TONEPeYHBIX MAarHUTOB CBOJUTCH X CHCAYIOIEMY.

Y6paB u3 HaKTOy3a NPOROJbHBIE MArHWTH, HO He MEHSS MOJOXKe-
HMA KapeTKH, YCTaHaBJHBAOT neJedratop Ha orcder 90° azumy-
T4JLIOIO Kpyra H NOBOPauyuBalOT IJAaTHOPMY ¢ KOMOACOM N0 TeX
nop, Hoxa noj npuaMy He momoiizer orcyer 180° (8) KapTywKH.
3areM BKJIaJBBAIOT B KaPeTKy Teé MarHUTH, KOTOpble HCHOJb30Ba-
JIHChb [IPH BBHIIOJHEHHH TNEPBOl YacTH BEHIBEPKH B KayecTBe IPOLOJb-
HBIX MarHHTOB, M YCTaHaBJMBAlOT KapeTKy B IONEPEeYHOH IIOCKO-
CTH HAKTOY32, MOJb3YysCh HANpaBJASIOUIHM Na30M TPyOsl JeBHALHOH-
Horo npubopa. Ilpu sToM MarsuTH AOJKHE OBITL OOpalienbl CBOH-
MH ceBepHHIMH KOHLAMH K HODIY, 2 KapeTKa IOJKHA CTOATH Ha TOM
J)Ke OTcueTe, KaK M IPH NpPOBEPKe IOJOXKEHHs NPOXOJbHBIX MarHH.
toB. Ilo mpomectBuu 2—3 MuH HaAOMI0AAIOT OTCUET KAPTYIIKH NOI
npuaMoii. Ilpu npaBUIBHOM IOJIOKEHHH MNONEPEUHBIX MArHHTOB 3ITOT
orcuer Oyzer paBeH 180-+0,2°. Jpyrofi orcueT nonx NPH3MOH INeJEH-
ratopa CBH/ETeJbCTBYeT O TOM, UTO HaNpaBJAONIHHA nas AJjs none-
peyHO#l KapeTKH Ha Tpy6e AeBHANHOHHOTO mpHGopa IPOTOYEH ¢ OT-
KJIOHeHHeM or HopMHl. KoMmac ¢ Takum Je(deKToM YCTaHABJIHBATbL
Ha CYAHO HeJb3d.

§ 20. YCTAHOBKA MATHMTHOIrO KOMNACA HA CYAHE

Or ynauynoro BmGopa MecTa H TOYHOCTH YCTaHOBKH
KoMIlaca Ha CyAHe BO MHOTOM 3aBHCAT MarHHTHHle YCJIOBHs paGo-
THl npu6opa u yA06GCTBO €ro 3KCIJyaTallvH,

Mecto pns xommaca BuIOMpaercsl elle B Tpolecce NPOeKTHPOBA-
Hus cynsa. [lpm atoM crpemsATcs BHIAepKaTh CcaeAyloliHe Tpebo-
BaHwusi:

1) koMmac, ocoGeHHO TMIaBHLIH, MOMKeH OBITb yCTAHOBJIEH B JHa-
MeTpanbHOH IJIOCKOCTH CyAHAa W/H, eCJH 3T0 IOYEeMY-JIHOGO HEBU3-
MOXHO, TO BOJMU3H H mapasvyiejbHO eH;

2) HauMMeHbIIHe PacCTOSIHHSI B METPax OT KOMIAaca [0 pasJiHYHbIX
CYAOBBLIX KOHCTPYKUHH, YCTPONCTB M NPHOOPOB, CO34aBaIOLIHX MarHHT-
Hble TOJs, JOMXKHB GHTb OF:

Many6st 1 G6umcoB . . . . . . . .15=-2
CrasbHEIX JIIOKOB ¥ fgBepet . . . . . . 23
IToBOpOTHEIX  BEHTHJSATOPOB . . 4—6
Meraquueckux WNIIIONOK M Katepos . . . 12—I15
TeHepaTopoB TOKAa MaJoOfi MOIHOCTH . . 67
Tenepatopos Toka Gosbmofi mMomuoerds . . . 10—I12
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TlpoxkekTopa Mmanaoro . . R X
Tlpoxkexkropa Gompmoro . . . . . . . 6—7
IepenaTunka paguosOKaTOpa 3,5—4,0

3) ans oGecneyenHsi BO3MOMKHOCTH MEJEHTOBaHHS OeperoBbHIX OpH-
€HTHPOB, HeGeCHBIX CBETHJ H CYLOB KOMIAC HYXHO yCTaHABJHBATh
B TAKOM MeCTe, ¢ KOTOPOTO MOXHO NPOH3BOAMTL HAGMIONEHHA IO BCe-
MYy TOPH30HTY, T. €. KOMHAac He JOJXKeH HMEeTh MePTBBHIX YIJIOB 0030pa
HJIH OHH JOJIKHBL GBITH MaJibl.

ITepBoe n3 mepeuncaeHnblx TpeGoBaHHUIL oéycnos.neﬂo TeM, uTO NpH
YCTAHOBKE KOMOAaca CTPOro B JHaMETPaNbHOH IJIOCKOCTH B 60Jb-
IIHHCTBE CJy4aeB MArHHUTHEE YCIOBHS €ro paGOThl OKA3bIBAIOTCS HAH-
aydmuMu, B uactHoctH, Koadduuuent A’ MOCTOSHHON JeBHaUyH H
ko3 dunuent E’ yeTBepTHOH NeBHALMH y TaKMX KOMNAacoB GJH3KH K
HY.JIIO.

BuinosHeHue BTOpOro TpeGoBaHNUSA NPUBOJUT K YMEHBIIEHHIO BJIHf-
HUsl Ha KapTYIIKy BO3MYUIAIOMUX MATHHTHHIX moJefl. ¥ KOMIAacos
PacroJIOXXEHHHX B JOCTATOYHOM YAaJEeHHH OT MCTOYHHKOB 3THX IO-
Jefl, Ko3¢pdUuHeHT A npubaHKAaeTCs K €lHHHLE H Y HUX CPaBHHTEb-
HO MaJja HayaJbHas HeBHAIHS,

Ha Tex cynax, Ha KOTOPHIX BEINOJHHTH 3TO YCJOBHE MO KaKUM
au60 NpHYHHAM HEBO3MOXKHO, PEKOMEHAYeTCs NPHHHMAaTh ocOobGHe Me-
PH Ans ofecneueHHs HopMaJbHOR paGoThi Kommaca. K takum mepawm
OTHOCHTCA TIPHMEHEHHe MaJOMAarHUTHHIX CIJIaBOB INIPH H3TOTOBJIEHHH
naJgyGsl MOCTHKA, CTEHOK PYOKH, mopyuHel, CTOEK W T. M., HAXOAALIUX-
¢Sl B HENOCPeACTBeHHOM GJH30CTH K KOMIacy.

Oco6enHo 61aroNpHATHBIX MATHHTHBIX YCJIOBHH AJ5 KOMIaca MOX-
HO OXHJAaTb Ha CyJnax C HaJACTPOHKAMH H3 HEMAarHHTHBIX CIIABOB,
NJAaCTMACC M HOBEHINNX CHHTETHYECKHX MAaTepHaJoB.

N <

YcraHoBka KOMNaca B AMaMeTPanbHOM MNOCKOCTH
cyAHa

BeprukanbHas WIOCKOCTH CHMMETPHMH KOMIaca, NpOXOoAsiasi ue-
pes HeHTP Kaprymku u nenenus 0 u 180° asumyranbHOro Kpyra (HyX-
HO TIOHHMAaTb He (aKkTHUeCKHe, a YCJOBHble MECTd 3THX IeJeHHi Ha
a3HMYTaJbHOM prre—6e3 yyeTa CMelleHHs), JOJXKHa OHITb COBMe-
IHeHa ¢ AHAMeTPaJbHOM MJIOCKOCThIO CyIHA.

YcranoBka KOMIlaca HAauuHAeTCs ¢ HAaHECEHHS Ha najay6e B COOT-
BETCTBYIOIIEM MeCTe CJIefa AHaMeTpasbHON IJIOCKOCTH CcyAHA. JIMHHIO
JuaMeTpajibHOH NJIOCKOCTH HaMedaloT C IIOMOIIBIO MeJOBOH HHTKY,
PYKOBOACTBYSICb TIPH 3TOM YepTeXXaMH CyqHa HJIH pe3yJbTaTaMH
npefBapuTeNbHBIX H3MEpEeHHH HIMPHHBEI HAaJACTPOMKH M MOCTHKA. 3aTeM
Ha nanay0y HakKJaXbBAIOT HECKOJbKO CJIOEB HPONUTAHHOH CYPHKOM
HapYCHHH U KpensaT HepeBAHHVYIO NMOAYWIKY, KOTOPYIO H3TOTOBJASIIOT 3a-
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paHee W3 JepeBa TBepAbIX MOPOX: Ayba, TMKa, 6yka u T. A. [Tomymxky
pacrmosiaralorT CHMMETPHYHO HAHECeHHOH JIMHHH JAHAaMeTPaJbHOH ILIO-
CKOCTH. Ha cepeimHy MOAYIIKH CTaBAT KOMIAc, NMOCJIe 4Yero npubJu-
KEHNHO COBMEN]aloT MJIOCKOCTb CHMMETDHH KOMIaca C JHaMeTpPaJbHOM
IJIOCKOCThIO cyAHA. Jlasi sToro BHIGHpAIOT IBa mpeaMeTa, 3aBelOMO
JeXalUHX B AUaMeTPaJbHON NJOCKOCTH CYAHA, HANPHMED: CepeluHy
TpyOrl, MAUTy HJau (Aarmrox, NpHYeM OAHMH U3 3THX NPeAMETOB I0J-
JKeH pacroJjiaraThCA OT KOMIIaca K HOCy CYAHA4, a BTOPOi — K KOpMe.
YcranaBnuBag neseHraTop noouepexnHo Ha orcuetsl 0 w 180° asumy-
TaJbHOTO KpPyra M IepefiBHras HaKTOy3 Ha NOAYIUKe, foOuBamOTCA Ta-
KOTO TOJIOXEHHS, IPH KOTOpoM o0a mpexaMera GYAYT HAXOMUTHCH B
BH3UPHOH MJIOCKOCTH NeJIeHraTopa.

OrMeualoT Ha NOAylIKe MEJOM HJH KapaHMAIIOM MecTa OTBep-
CTHi [Js KpeneXHBX 60/ITOB HAaKTOy3a H, CHSIB KOMIIac, Bpe3aioT B
noaymky nany6ueie miaHku. ITocse atoro BHOBB CTaBfAT KoMmMmac Ha
NOJYIIKY, BBHHUHBAIOT (He IO Ymopa) KpemexHble 6OJTHL W NMPHCTYyHA-
10T K GoJilee TOYHOMY COBMEIIEHHIO INIOCKOCTH CHMMETDHH KoMmpaca H
OIT cynua. C asrofi nesbio 6epyT mo asUMyTaJbHOMY KDPYTy OTCUETHI
KYPCOBHIX YIVIOB HECKOJbKHX Nap Cy/JAOBBIX NIpeIMeTOB, PacloJIOXKeH-
HBIX CHMMETPHYHO OTHOCHTEJbHO JHAMETPaJbHOH IUIOCKOCTH, B Ka-
yecTBE TAKHX INIPEeJMETOB OOLIYHO HCMNOJL3YIOTCS cpe3bl mnoaybaka u
noJiyiota, OOKOBble CTEHKH KaKoi-1n00 HaACTPHOKH M T. II.

[Tpoussens nHabaIONeHHsI, HAXOAAT CYMMBbI KYPCOBBIX yIVIOB CHMMET-
PHYHBIX TIpPeAMETOB A/ KaxKAOH Mapel B OTAeNbHOCTH. Ecan cyMMb
KY ornmuatorcs ot 360-4-0,2°, To mOBOpAYHMBAIOT HAKTOY3 HA HEGOJb-
IIOf YroJ1 BOKPYT BePTHKAJbHOA ocH, IpuyeM Korma cymma K¥ 60.b-
mwe 360-£0,2°, To KoMnmac MOBOPAYHBAIOT MO YACOBOH CTPENKE, a €CJH
MeHbIle, TO — NPOTHB. HecKoJAbKHMH NOC/IEN0BATENbHBIME NPHOJIHKE-
HHMH JOOHBAIOTCA YCTAHOBKM KOMmaca CTPOrO B JAHaMeTpaJbHOH
IVIOCKOCTH CyAHA, a 3aTeM BTYI'YI0 3aBHHUMBAIOT NajyOHBIE GOJTH
HaKTOy3a.

Ha Tex cyzmax, Ha KOTOpHIX KOMMAac BCJEACTBHE pabOTHl MAaLUHH
MOJBepKeH CH/IbHOA BHOpallHH, JKeJaTeJbHO JOMOJHHTENbHO 3aKpe-
NHTb HAaKTOY3 JaTyHHBIMH GakmraraMu. Baxmraru 3aBomsar B mnome-
peYHOH MJIOCKOCTH ¢ 00eHX CTOPOH KOoMIaca M Tyro OOGTSTMBAIOT BHH-
TOBBIMH TaJperaMH.

Hast Toro 4to6nl B /11060 MOMEHT MOXKHO OBITO NPOBEPHTH Ipa-
BHJIbHOCTDb IOJIOXKEHHSI KOMIIACa, .DeKOMEH/YeTCsl 3aMeTHTb N0 a3huMy-
TaJbHOMY KDYTry HanpaBJ/ieHHe Ha OJMH HJH HEeCKOJbKO HeIOJBHIKHBIX
CYIOBHIX HPEIMETOB U 3aNMcaTb BeIWYHHB K& M Ha3BaHHS 3THUX mpel-
METOB B XYypHaJ.

ITopo6HBIM e o6pasoM NPOU3BOXAT YCTAHOBKY MAarHUTHOI'O KOM-
nmaca B JIT cyaHa ¥ B 3akpHITBIX MOMeLIEHHsIX, HAIPHMED B PYJeBOIl
py6ke. Ho tak Kax Ha6miofaTh KypCOBble YIVIBl CYAOBHIX IIPEIMETOB
M3 pyOKH 3a4acTYIO HEBO3MOXKHO, TO A/ COBMEILIEHUST IIOCKOCTH CHM-
merpun koMmnaca ¢ Il cynsa npuxonutcs mnosb3oBaThesi PHUCKAMH,
HaHeCeHHLIMH MeJIOM Ha TNepeiHedl W 3ajHell CTeHKax PyOkH B JHa-
METPaJIbHOH IJIOCKOCTH M cuMMerpuuno MI1.
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YcT1aHOBKa KoMmnaca
napannenbHO OMAMETPanNbHOM MNOCKOCTM CYyAHA

Panblie yxe OTMeUasocCh, YTO B OTHAENbHBIX CJAy4YasiX KOMIACH
OPHUXOANUTCS YCTaHaB/JMBATh BHe [HAaMeTPaJbHOH ITOCKOCTH CyJHA.
Ectb, HampuMep, Takue Cyaa, THe nepel pyJeBoil py6koil pacmoJo-
eHa MacCHBHAasg Ipy30Basi KOJIOHKA, NPeNnATCTBYIOIas 0630py TOpH-
30HTA BIEpeNH CYAHA, H NO3TOMY MECTO PYJeBOT0 M NMyTeBO#l KoMMac
BuiHeceHbl u3 JII1. B cBfi3u ¢ acHMMeTPHYHBIM TOJIOXKEHHEM W MaJbiMu
pasMepaMHu PyOKHM KOMIIAaCH yCTaHABJIHBAIOTCS BHE TPOAOJbHOH MJO-
CKOCTH CYJHa Ha HEKOTGPHIX TpayJepax.

Bo Bcex cayuasx, Korja KOMIAac HeJdb3si PaclOJOXKHTb B JHaMeT-
paJbpHOH IJOCKOCTH, €ro HYXHO YCTaHaBJAMBATL TaK, YTOOH NPONOJbL-
Hasg oCb KoMnaca Owlia mapasnneabsa IIT cynwua.

Han6oaee npocroit ¥ 10CcTaTOYHO TOUHBIA COCOG Tako# yCTAHOBKH
KOMIaca OCYILIECTBJSETCS NMyTeM CJAHYEHHs KYPCOBHIX YIJIOB OTHAJeH-
HOro mpefMeTa, HaOGJIOIaeMbIX C YCTAHABJAHBAEMOrO KOMIIaca M OA-
HOBPEMEHHO C IVIaBHOrO kommaca, pacnogoxensoro B [AIT. OcHoBras
yacTb paboTH BBIMOJHSETCH TAK: 3aKPENJISIIOT B OTBEJEHHOM /4
KOMIaca MecTe JepeBsiHHYIO MOAYUIKY, Bpe3aloT B Hee maayOHEe
IJIaHKKA M, YCTAHOBHB Ha MOAYIIKY HAaKTOY3, CJerkKa 3a)uMaioT Kpe-
nexHble GOJNTH; 3aTeM TYro OOTACHBAIOT BCE IIBAPTOBBI, YTOOBI HC-
KJ/IIOUHTb PLICKAHHS CyJHA, 3aMeYalOT IO TJIaBHOMY KOMIAacy KypCOBOil
yron K¥px ormanensoro mpeamMera ¢ TOuHOCTbIO Ho 0,2° u Ge-
PYT KypcoBo#l yrosm K¥yer TOTO Ke NpeIMeTa IO YCTAHABJAHBAEMOMY
KOMnacy.

Pasnocts Bemwumn K¥pg u K¥yer, npeBmmalomas 0,2°, caupme-
TEJLCTBYET O TOM, YTO NPOIOJLHAST OCb YCTaHABJAMBAEMOTOo KOMMaca
eme He napaanensna HI1. Torma, nocTaBuB neseHratop 3TOro KoMma-
ca MO a3UMYTaJbHOMY Xpyry Ha OTcueT, paBHblii K¥ps;, noBopauu-
BAIOT HAKTOY3 BOKPYr BePTHKAJbHOM OCH 10 TeX 1Op, NMOKa OTAa-
JEHHBHIA MpelIMeT He OKaXeTcd B BH3HPHOH IJIOCKOCTH MeJeHraTo-
pa. Ilocne aToro saxumaroT A0 OTKa3a KpeNeXHble BHHTHI.

TouHOCTb yCTaHOBKM KOMMaca H3JI0MEHHBIM CHOCOGOM 3aBHCHT OT
PacCTOsIHAS IO TOTO NpeIMeTa, KYpCoBHle YIVIbI KOTOporo Habamwopa-
I0TCSI B Tpolecce paGoTHI.

Ecam B3siTh HauXy[WHA caydail pacmosoKeHHs IpeAMeTa, Koraa
OH HaxOQHTCA Ha IepHeHIUKyJspe K NpPsMOl, COeQMHSIONEH KOM-
nacel, TO HaWMeHbllee JONYyCTHMOe paccrosinie D po npeamera (B
MeTpax) MOXKHO BHIYHCJHTb N0 ¢GopMyJe

D=6004d,

rie d— pacCTOsiHMe MO TOPH3OHTANH B MeTpax MeXJAy IVIaBHBIM H
yCTaHABJAHBAEMbIM KOMIACaMH.

Paccrosinne D MoxeT GHITb 3HAUHTEbHO MeHblIE, eCAH BhIGpAThH
MpeIMEeT, PacCIoJIOKeHHBI B OAHOH BepTHKAJbHOMA MJIOCKOCTH ¢ o6ou-
MH KOMnacaM¥ WJH OJM3KO K Hef.
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§ 21. MOPCKOHA MATHMTHBIA KOMMAC KMO-T
C ONTMYECKOW CUCTEMON TMEPE[AYM

B Hacrosillee BpeMsi HauaTo CepHiiHOE MPOH3BOACTBO
MarHuTHHIX KoMnacoB Mmapku KMO-T! ¢ onruuecknm YCTpO#iCTBOM,
OPOEKTHUPYIOUIHM H306paKeHde MWKaJAW KAPTYIUKH Ha 3epKalbHEIH
oTpaxartesb, HaXoAfAlMAcA mnepex pyJneBbiM. Takoit kKommac cJay-
XKHT M KaK IJIaBHHIH, #H KaK NYTeBOH.

Kaprymka koMnaca KMO-T mno cBoefi KOHCTPYKUHMH mOA0GHA
kaprtymke komnaca YKII-M, Ho ee cucrema cTpesioOK HMeeT HECKOJIb-
KO MeHbIUM{ MAarHWTHBIE ~MoOMeHT — okosqo 1300 CGSM. OcoGen-
HOCTBIO 2TOH KapTYIUKA $IB-
JsieTcs TO, UTO Ha JHCKe
CO IIKaJod BCe rpagycHble fe-
JleHuss U UX uudpoBeie 0603-
HaueHHA BLINOJIHEHE B BH-
Jle CKBO3HBIX OTBEPCTHI, ye-
pe3 KoTopnie GecnpensitTcT-
BEHHO INPOXOASAT CBETOBHE
JIYYH.

Kotenok komnaca (puc. 63)
repMeTHYeCKH 3aKpBIT CBEPXY

H CHH3Y TOJICTHIMH CTeKJIaMH
| oo, 82 Koreaox xourace KOIO.T ,_ Wa mpoxnaiax x samomuaer-
CTEKNAHNBIA AUCK] 4— KONOHKa Aast mmmapku: 5--  C5 XKHUAKOCTBIO, KOTOpasi Hpel-
puee; ¢ okpa [ sbiviauii Ciovn  crapiser coGoi 64-mpoment-

pa; 10 ~ puacdparma HbIK BOIAHBLIM PACTBOp THAPO-

JIH3HOTO TEXHHYECKOTO COUPTA.

BHyTpeHHSs1 NOMOCTh KOTeJNKa pasfesieHa CTEKASHHBIM  JIHCKOM
Ha [Be uyacTH (kaMepol). B Bepxuell HaXOmATCA KAPTYHIKA H IUNHIb-
Ka. 3Lech XKe YKpeIleH HMHIEKC AJs OTcueTa KOMIACHOTO Kypca, a
O NEepUMETPY KaMephl YCTAHOBJNEH BepTHKAJbHHINA 3Kpad. Ilpocrpan-
CTBO MeXJAy HHM H CTEeHKaMH KOpuyca mnpeiHa3HAYeHO A/
BOSAYIIHBLIX myssipeil. Bosnyx mepexoauT ciofla u3 KaMepsl C
KapTYLUIKON Yepe3 OTBEPCTHSI y OCHOBAHHsI 9KPaHa, eCJiM KOTeJOK HO-
BepHyTH AHOM BBepx. [Ipu BO3BpaileHHH KOTeJlKa B HOPMaJbHOE
[OJIOXKeHHe BO3AYX OCTaeTC MEXAY IKpaHOM H KOPILyCOM.

OtBepcThe ¢ BHHTOBOH NPOOKOA A1 JOJHMBKH B KOTEJOK KOMmac-
HOi KHAKOCTH pPacnogoKeHo Ha OGOKOBON CTeHKe Kopmyca.

Has toro 4To6H BMECTHTb HU3GHITOK IXHIAKOCTH, 06pas3yoiuics
NpH TNOBBLIUEHHH TeMIEpaTyphl, U 4TOOH NPeJOTBPATHTb NOSBJIEHHE
NyCcTOT BO BHYTPeHHeH NOJIOCTH, KOrfa TeMmeparypa najaer, Kore-
JM0K cHaGXeH KoableBod ynpyroil nuadparmoi. Ona HaxomHTCs
MexXAy AHOM H pa3fe/HTENbHBIM CTEKJSHHBIM AHCKOM. buaronaps
nuadparme o6beM KaMep KOTENKAa YBEJIHYHBAeTCA HJIH YMeHblIa-
eTcsl B COOTBETCTBHM C H3MeHeHHeM oObeMa XKHMIKOCTH.

10

! Cokpamenne KMO-T ozHauaeT <«KOMNAC MArHHTHH ONTHYECKHH B TPOIHYeE-
CKOM HCIOJIHEHHH»,
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Onopoii AN KapTyWIKH CAYXKHT CTAHAAPTHAA lnuabka. Oua
BBHHYHBAeTCH uepes 3aKphiBaeMoe NpPOOKOH HOHHOE OTBEPCTHe BO
BTYJIKY B CTEKIAHHOM IHCKeE.

KoTesiok ¢ mOMOMIBIO KapAaHo-
Ba TNOIBECA C DE3HHOBHIMH aMOp- ‘@
TH3aTODaMH B OCAX IHOXBEIUHBAET- / N\
csi B BepXHee OCHOBaHHe HAKTOY3a
(puc. 64).

Hakroy3 usrorosnsiercsi u3 He-
MAardiTHOTO THTAaHOBOTO CILIaBa.
BuyTpH Hakroysa pasMemieH je-
BHAUHOHHEH npu6op. K HeMy oTHO-
CATCA MATHUTHl AJISI YHUYTOXKEHHS
NOJYKPYTroBOH# JeBHAIlMH H KPEHO-
BOM MAarHuT ¢ ycrpofictBamu A5 S84
H3MEHEHHS MX IOJIOKEHHS.

MarnuThl, coznaonue npoaob-
HYI0 H TNONEepeuHylo CHIy, 3aKpel-
JIEHBl Ha LWIECTePHAX C PYYHBIM NpH-
BooM. JIBe miectepHH C ABYMsi
MarHuTaMH AJ8 CO3AaHUS NPOAOJb-
HOM cHJbl  pacmojoxennl B JIIT 151
cyaHa. OHH OJHOBPEMEHHO IOBO-
pauuBaIOTCA HAa pAaBHBIE YIVIE BO
BCTPEUHBIX HANpaBJeHHAX BOKPYr
TOPH3OHTAJBHOH OCH C IIOMOIIBIO
PYKOATKH, Ha KOTOPOH HaHeceHa
Gyksa «B».HaunGoubmas nponons-
Hasi CHJa 3THX MarHUTOB JefCTByeT
Ha KapTyIKYy TOrjaa, Korga o6a oHu 7
PAacnoJ0XKeHBl TOPH3OHTANBHO OJ[HO- i
HMEHHBIM [OJIOCAM B OJHOM Ha-
npapneHuu. Ecan ke MarHuth yc-
TAHOBHTh BEPTHKAJbHO, coBMecTuB buc. 64. Haxroys kommaca KMO-T:
HX PaSHOHMEHHBIE MOJIOCA, TONPO- |oro ownaki 2o Kotenow; 3 Spycin war-
ROMLHAR cuia GYRCT pABHA hymo. . uianyfosmewoseh nenm 70 v

OYHO TaKHM XKe 06pa30M yCT- HaKTOy3a, 9 — NONOJHHUTENbHLIEe  MATHHTH
POGHO NPHCIOCOGNEHHE IJIS TOBO:  porg Poonred, A2%  Hepersmuenns xpeio-
POTA BOKDYr TODHIONTANbHO OCH  Iepi & Narsimaws: 130 wesro yerausnen
TexX ABYX MAar’vuToB, KOTODpEIE CTepKeHb € Hapeskoil; [§ — naacTUHBE MAr-
NPENHA3HAUEHB! /i KOMIEHCAIHH Koro meflesa; [6—rafiku xoMyra
MONEPEeYHON CYMOBOH CHJIBI, BBI-
3LIBAIOLEN MOJYKPYToByI0 AeBHanmioo. Ho 3TH MarHuTth, Tak e Kak
H Hecyllde HUX IIECTEDHH, PacCHoJOXKeHH mnepneHaukyaspuo HII. Py-
KOATKa 17 UX BpalleHus o6o3HaueHa GykBoir «Coy.

Korma kommac paGoraer B He6MAarONpHATHHIX MArHATHEIX ycao-
BHAX, TO MOXeT OKa3aTbCf, 4TO [ KOMIEHCAIUH CYHOBHIX CHJ
B'AH u C’AH’ stHx HerThlpex MarMTOB GyAer HeIOCTAaTouHO.B atoMm
ciyuae B Hakroys B Il cynna u nepnennpukyasipuo JI1 ycraHapmu-
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BAIlOTCS JOMOJHHTENbHble MarduThl. OHM 3aKPENNSIOTCS B TOPH3O0H-

TaJbHOM IOJIOKEHHH B THe3Jnax BOJAH3W OCHOBHBIX MarHHTOB.
MaruuT, ¢ TOMOLIBIO KOTOPOTO YHHUTOXKAETCs KPEHOBas JEeBHA-

Ui, HAXOZUTCA B TPyOe [HeBHAaLHOHHCro npuGopa B JIATYHHOH oOIpa-
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Puc. 65. Onruveckas
cucTeMa KoMIaca

{ - KapTylIKa; 2— jam-
Mmoyka OCBeUleHHS  Kap-
TYINKH; 3 — 3amHTHOE
CTEKN0; 4 — BepxXHHA JIHH-
3a; 5 — HaKTOY3; 6 —
HUXHSSA JauH3a; 7 — o6o-
rpeBHOe CTEKJI0; 8 — Tpy-
6a  OnTHYECKOH  cHcTe-
MBI} 9 — 3epKrano

Be. Uro6nl o6ecneyHTh mepeMelleHHE KPEHOBOTO
MarHutTa B BePTHKAJbHOM HampaBJ/eHHH, HA €ro
ompaBe ykpen/eHa 3yfuaTtas NmJaHKa, a BHYTDH
TpyOBl MOMELIEH CTEPXKEeHb C YePBsSUHOH Hapes-
Koi. Bpamas ro/JIoBKy CTep:KHs, MOXKHO TepeMe-
LIaTh MAarHMT BBEPX HJIM BHH3 H YCTaHaBJIHBATb
ero Ha TpeOfyeMOM PacCTOSIHHH OT KapTYyLIKH.

UersepTHaa fAeBuanus kommaca KMO-T
YHAUTOXKAETCA C HOMOUIbIO YeThlpex MpOJLOoJb-
HHIX OpPYCKOB M OZHOH HWJIHM JABYX INONEPEYHBIX
HHAYKOHOHHBIX mJjacTHH. Bpycku ycranasiusa-
10TCA HAa KPOHIUTEHHAX M B PHe3kax XoMyTa He-
MHOTO HHXe YPOBHSI CTpeJOK KapTyikd. JIBa
6pyCKa HMEIOT NPAMOYroJbHOe ceyeHue, a ABA
ApYruX — Kpyryoe. XoMYyT ¢ OpyCKaMH MOXKeT
ObITH NMOBEPHYT HA ONpefeNeHHBIH YroJ OTHOCH-
tesapHo [I1, yem obecneunBaercss oZHOBpeMeHHOE
YHUYTOXKeHHe HeBHalun oT cuiasl D'AH u ot cu-
asl E'AH.

B HakTOyse mnojJ KOTeJKOM HpPELyCMOTPEHO
MeCTO AJsi KOMIIEHCaTopa  3JeKTPOMACHUTHOMH
JdeBHALHH.

CBepxy HAKTOy3 3aKpHIBAETCS
KOJIaKOM C OKHaMH.

OnTuyeckass cHcTeMa KoMmaca COCTOHT H3
OCBETHATEIbHON JIAMIIB, 3aIUTHOTO CTEKJa, ABYX
JIMH3, 060OrpeBHOrO CTekJaa u 3epkajna. Hekoro-
pble U3 mepeyucHeHHBIX JeTajell pacnoJOMeHH B
HaKTOYy3e, a4 HEKOTOpble — B MeTaJIHYeCKo# Tpy-
6e mox HUM.

Hakroys ycranasniuBaioT Ha BepxHeM (WITyp-
MaHCKOM) MocTHKe. Tpy6a onTHUecKo#l CHCTeMbl
C 3epKaJioM B HMXKHEH ee YacTH 4epe3 OTBEPCTHE
B nasay0e MOCTHKA NPOXOAHUT B XOAOBYIO PYOKY
nepej pabounM MecToM pyaeBoro. Kak nokasa-

3aUHTHBIM

HO Ha pHuc. 65, Ha 3epKaJo MPOEKTHPYETCS CBETOBOH MYyYOK OT OCBe-
IEHHOTO JIaMIOYKOH CeKTOpa HMXKHEed CTOpoHb KapTylukH. IlosTomy
n3o06paxeHne WIKaJbl B 3epKaje oOTpaxaercs B HauGojee yLOGHOM
nisi HaGaonaTeNns BHAe,— 3HAYEHHS I'PALYCHBIX HeJeHHH H OUM(POB-
Ka 4YUTaloTCS, KaK OOLIYHO, C/leBa HANpaso.

Tpy6a ONTHYECKOTO TPAKTAa HMeEET HENOIBMKHYI0 H BHIABHXXHYIO
yactu (puc. 66.) Ilocnennsaa sakpennsiercs B yAoGHOM AJd PYJIEBOro
[OJIOXKEHWH M0 BBICOTE ¢ moMolipio cronopa., C To#l Ke LEAbI0 HUXK-
HIOI0 YacTh TPYObn MOXHO NOBOPAY#BAaTb BOKPYr BePTHKAJbLHOH OCH.
Kpome Toro, MoxHO H3MEHATH M HAKJOH OTpaxaTe]bHOTO 3€pKaJa.
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Tlpu HH3KMX TeMIepaTypax HapyXHOTO BO3[yXa HEKOTOpHE dac-
TH ONTHYECKOH CHCTEMHl MOJBepXkKeHH 00Mep3aHHI0 M OTNOTEBAHMIO,

Bo u3feskaHue 3TOTO CJAeAyeT BKJOUATH OGOTpEB-
Hoe yctpoiicTBo. OHO CMOHTHPOBAHO BHYTPH TPYGB
onTHieckoro Tpakra. Harpes ocymectsisercs npu
nojaue 3JeKTPONHTAHHS HA NPO3PAYHYIO TOKOMPO-
BOAAWYIO TJIEHKY, 3aK/JIIOYeHHYI0O MeXAy ABYMS
CTeK/NSIHHBIMY IIacTHHKaMH. CuJja TOKa, a 3HAYMT,
H crenmeHb o0OTpeBa peryjaupyercs NOTEHLHO-
METPOM.

DiekTpHyecKOe NHTAHHE NORAETCS K KOMIacy
OT CYROBOH CeTH NEPEeMEeHHOro TOKa HanpskeHHeM
127 n 220 B, a Taxkxke oT aBapuiiHOH 24-BOJbTOBOH
cetn. OcBeTHTeNbHBIE JaMIObl NHTAIOTCA TOKOM Ha-
npaxenueMm 12 B, a o6orpesHoe ycrpofictBo — 24 B.
IMonmxeune HanpsKeHHs INepeMeHHOTO ToKa obec-
neyuBaercd TpaHcHOPMATOPOM, a MNOCTOAHHOTO —
¢ MOMOIIBI0 6aNJaCTHBIX CONPOTUBJIECHHH.

Jas mocTyma K ONTHYECKOH CHCTEMe M K JeBHa-
IIHOHHOMY NPHGOPY B HAKTOy3e CHEJNaHHl BHIPE3H,
3aKpbiBaeMble KPHIIIKAMH.

Ileaenrarop xomnaca KMO-T umeer Taxoe ke
ycTpoiicTBO, Kak y xomnaca YKII-M.

§ 22. NEHONEKTOP KOJIOHTA

HedexktopoM HasplBaeTCA IMpPHU-
6op, npeinasHAaueHHHH [ M3MEePeHHsT Ha CyIHe
1 B 6eperoBLHX YCJOBHSX COCTaBJ/ISIOMIHX HAIPSIKEH-
HOCTH MAarHUTHOTO HOJIS.

B ocuoBy KoHcTpykuMM medJIEeKTOpDa H U3Mepe-
HHSI C ero NOMOIIBI0 MAarHUTHBIX CHJ JerjH Teo-
peTHUeCKHe TMOJIOKEHHs, paspaGoTaHHEE B NPOLI-
JgoM croderun  pycckuM yuemsim M. I1. Ko-

JIOHTOM. .
ITeppoe mnomnoxenne Kouaonra pac-
cMaTpuBaeT JeficTBHe H3MEpPHTENbHOIO MarHu-

ta NS, pacnonoXeHHOr0 TOPH30HTAJABHO B ILIOC-
KOCTH MAarHMTHOTO MepUAMaHA, HA MAarHUTHYIO
CTpPesKy 1S, HEHTP KOTOpO# JIEXKHT Ha OZHOH Bep-
THKaJbLHOH NpPAMOH ¢ LeHTpoM MarHuTa (puC. 67).

Ilpu ykaszaHHOM DpacnojOXKeHHH MarHuTa K
cTpedke ns OYyAyT NPHJIOKEHBl IBE CHJBI: TOpH-
30HTAJbHAS COCTaBAsOmAs H 3eMHOr0O MarHeTus-
Ma, KOTOpYI0 HeoGXOAMMO H3MepHTb, u cuaa F,

Pruc. 66. O6muit Bux
koMmnaca KMO-T:

1 — cronop TpYGHI;
2 — pbiyar MexaHH3-
Ma ONYCKaHHS TPyObi;
3 — BepxHAsd KphILIKa
HaKTOy3a; 4 -— moTeH-
nHoMeTp; § — HUNKHAR
KpBIIIKa HaKTOy3a;
6 — HeNoIBHIKHAR
gacTb TpyOGH; 7 — KO-
po6ka  MOTERIHOMET-
pa; 8 —tyMGaep mo-
TEHLlIOMeTpa; 9—
BEPXHSIT 49aCTh  BHI-
NBUNKHOA TPYOHI; 10 —
CTAXKHOR XOMYT Tpy-

6e1; 11 — HEXHAN
yacTh WpyOm; 12 —
3epKano; 13 — rafika

KpenJieHUs1 3epkana

cosnaBaeMast MarHuToM. [Ipuuem cocraBasiiomas / wanpasieHa K
HOpAY, a cuja F JeHCTBYeT B NPOTHBONOJOXKHOM HampaBjieHHH, T.e.

K 3w0finy. Benuunna cunel F Belpamaercs ¢opMyJoi

)

r3 r2
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TIe r— pacCTOAHHE MeX]y LeHTPAMH MarHuTa H CTPeJKH;
M-— MarguTHEIE MoOMeHT MarnuTa NS;
Q — BesqHuUHHA, 3aBHCALLAS OT AJHHBLI MAargura.

Beauunnnt M, Q, r, a sHauuT, H cuaa F u3BectHH. Ecan HaMme-
HATb DPacCTosiHHE r, T. €. MOZHHMAaThb HJIM ONYCKaTh MArHHT, TO CH-
ga F takxke OyIeT H3MEHATbCS M NPH HEKOTOPOM 3HAYeHHH r OHA
CTaHeT paBHa cocTasisiowmed H.

Torna usMepseMas COCTaBJAIO-
mag OyneT HafigeHa:

H=_“1(1__£?_).

ré r3

Ocraercs BbISICHHTb, KAKHM XKe
obpasom IpH  NepelBHKCHHH
marauta NS MOXHO omnpegenuThb
TOT MoOMeHT, Koria cuael F u H
CTaHOBSITCS ONHHAKOBHIMH IO Be-
JIHUHHE,

PaBeHcTBO yKa3aHHBHIX CHJ 03-
HaYaeT HX B3aHMHYI0 KOMIIEHCA-
; UM, TAaK Kak OHH JeHCTBYIOT B
Puc. 67. Ilepsoe nonomenHe KoJsonra IPSIMO NPOTHBOMOJOKHEIX HANpas-

aenusix. Ho ecnu cunnl F u H 6y-
AyT B3aHMHO KOMNEHCHDOBAHLI, TO KapTYyMKa Kommaca Gylder YAep-
AHUBAThCl B MepHIMAHE TOJbKO CHJIOA TpPEHHS TONKHM O Mnuibky. ITo-
MeCTHM HaJ CTPeJKoil ns, KpoMe H3MepHTesJbHOoro Marmura NS, re-
60JbIIOA BCIIOMOraTe/IbHBI MarHHT n’s’, pacno/soXHB ero HOx Yr-
aom 90° x mepummany (kK usMepHTeldbHOMY Maruuty). IIpu paBencr-
Be cui F u H stor BCcmoMoraTte/bHBIE MAarHHT, NeHCTBYsI HA CTPEJKY
HEKOTOPOH CHJIOf [, MpeBOCXONsIIEH CHJNY TPEHHS, OTK/JIOHHT CTPENKY
¥3 IIOCKOCTH Mepupuana Ha 90° BjeBo m OGyner yHepKuraTh ee B
aToM nosoxeuun. OmnpelesneHue yria OTKJIOHEHHS CTPEJIKH MOXKeT
ObITh BBINOJHEHO C JAOCTATOYHOH TOYHOCTHY no HabGAIONEeHHAM 324
OTCYETOM KAapTYWIKH IOJ NpPH3MOH nenenratopa. Ecam no Hauana
H3MepeHHil KapTyliKa CBOefl OCbI0 NS pacnoJiarajachb B IVIOCKOCTH
MepuauaHa ¥ moj mpuaMoli Haxoamics orcyer 180° (S), To nmpu pa-
sercTBe cua F u H non mpusmy mogo#imer orcuer 270° (W),

Hrax, usmepenue cocrasaraoueii H 3emnozo Mazrerusma OCHO-
8aHO Ha ee Komnencayuu cuaoi F u3MEpUTeAbHO20 MAZHUTA, npu-
yeM MOMEHT KOMREHCauuu onpedesseTcss no OTKAOHEHUr Kap-
TYwKky or mepuduana Ha 90 nod OelicTréuem BCNOMOZATEABHO20
MAZHUTQ.

Ha TtakoM :Ke npHHILMIIe OCHOBAHO H H3MepeHHe CYAOBOH TOpH-
30HTaNbHOK cuiIbl ' Ha ToM wam HHOM Kypce. ToJIbKC B 3TOM cay-
yae oCh M3MEpPHTEJbHOr0 MarHHTa HYXHO pacnoJjarate He B MarHur-
HOM, a2 B KOMIAcHOM MepHIHaHe.

BTOpOe nonmoxenue KonoHra sBasercs OCHOBAHHEM H3-
MEepeHHA lle(I)JIeKTOPOM BEPTHKAJbHBIX MArHHTHBIX CHJI.
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IMycts u3MepurenbHEit mMarauTr NS (puc. 68) pacmosoxen Han
1IeHTPOM CTPEJKH NS BePTHKA/NbHO, a caMa CTpesKa MoxeT IOBOpa-
4HBaTbCS BOKPYr TOPH3OHTAlbHOH ocH, B 3ToM cnysae Ha CTpelky
6yAyT neiicTBOBaTh COCTaBisiolue H M Z MaTHATHOTO nons 3eMJIH H
cuna F maraura NS. K ceBepHOMY TOJIOCY CTPeJKH OKaxyTCs
NPHIOKEHHBIMH TPH cHibl mH, mZ u
mF (uepes m 0603HayeHO KOJHYECTBO N
MArHeTH3Ma, COCPeLOTOYEHHOr0 B CeBep-

HOM TmoJoce crpenku). Takume ke cu-

JH, HO ¢ NPOTHBOMOJIOXKHBIM 3HAKOM Gy- 5
AOYT OPUIOXKEHBH H K IOXKHOMY IOJIOCY
CTPEJIKH.

Takum o6GpaszoM, Ha CTPeJKy ns Hek-
CTBYIOT TPH Naphel CHJ, W KaxnIas u3
STHX Map co3jaeT BPAILAIOUIMH MOMEHT.
H3BecTHO, YTO Be/IHUHHA BpAIAOIIETO
MOMEHTa OInpeleNnsieTcs NPOH3BeleHHEM
CHJBl Ha m1edyo mapel. B paccmatpusae-
MOM CJ1y4Yae BpalaiouiHe MOMEHTHI HMe- ,
10T BEJHYHHBL:

—Zm2lcos |,
Hm2lsinI; ?

Puc. 68. Bropoe nojoxenne Ko-
Fm2lcos |, ToHra

e e man——-—
1 U
)

—-————-—"""
~

/

3
x

3

rae 2/— jaMHa CTPEeJKH;
I —yros HakJIOHEHHS CTpeJKH.
ITox neficrBheM BpaulaiOIIMX MOMEHTOB CTpPEJKa NPUIAET B HOJO-
XEeHHe DaBHOBECH#, YCTAHOBUBLIHCH HENOABHXKHO IIOJ HEKOTOPHIM Yr-

JoM | 1o OTHONIEHHI0O K IJIOCKOCTH TropH3oHTa, IIpH sToM cymMa
BpalllaloNlHX MOMEHTOB OGyNeT paBHa HYJO:

—Zm2l cos [+-Hm2l sin [4+Fm2l cos [ =0.

YuurhiBas, 4To coCTaBJsOlas Z B CEBEPHOM IMOJYIIAPHH CTpe-
MHUTCSl HaKJOHHTb CEBEDHLIfl KOHel CTPeJKH IOJ TOpPH30HT, a Co-
craBasiomas H u cuia F noBopauuBalOT CTPEJNKY B MNPOTHBOMNO-
JAOXKHOM HanpaBJICHHH, NEPENMIIeM ypaBHEHHe B TAaKOM BHAE, CO-
KpaTHB ero nomyTHo Ha m2l:

\ HsinI4+FcosI=Zcos/. (46)

Besnunna F, xapaKTepusyiolias HanpssKeHHOCTb NOJS B TOUKAaX
Ha NPONOJKEHHH OCH MAarHuTa, BeIpaxkaercsa (popMmynoi

=¥(1+£),

r3

rae M — marautHbifi MoMeHT Marsuta NS;
P — BennunHa, 3aBucAlllass OT AJMHBI MAarHura;
r — paccTosiHue MEXAY IEeHTPaMH MAarHHTA H CTPEJKH.
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Benvunna cunini F marsura NS npu nocrosiueeix M uw P 3asm-
car or r. IlofHaMasi WIM ONyCKass MAarHHUT, T.€. H3MeHAS r, MOXKHO
noBecTH cuay F 10 Taxoii BeJHYHHEBI, NIpH KOTOPOH CTpeJKa nNs ycra-
HOBHTCA TOpH3OHTaJdbHO. Torma yroa [/ 6yder paBeH HYJAI0 H ypas-

HeHue (46) paBHOBeCHST CTDEJKH
r npuMer Bua F=2Z.
I

Hraxk, npyu ropusonTaspHOM M0-
JIOXKEHUH CTPEJKH H3MepseMas COo-
crapasiomas Z (Ha cyiHe Z’) cra-
HOBUTCH paBHON cuie F U MOXeT

PO AAIUN J5 S R 10

6BITh BhIpaxeHa dbopmynon
2
Z= i‘<1+ _’i). (47)
~ 12 2 r r
ot Caebosaresvro, 0a1 usmepe-
o HilA 0edhAeKTOPOM 8ePTUKALbHOL CO-

crasaarowell Z wa bepeey uasu Cu-
abl Z' Ha cyOHe Heob6x00UMO KOM-
NEHCUPOBATL USMEPAEMYIO CUAYy C
HOMOUWBIO BEPTUKAABHO  YCTAHOB-
AGHHO20 MQEHUTA, NpUteM NPusHa-
KOM KOMnewcayui ABASETCA npu-
X00 8 20PUBOHTAAbLHOE NOAONCEHUE
MQA2HUTHOU  CTpeaku, spaujaro-
uelics  80KpYe  20pUBOHTAALHOL
octl.

OOrpiyHass KapTyLIKa KOMIaca He
MOXeT OHITb HCIOJb30BaHA TIPH
usMepennu cua Z u Z’, Tak Kak

Puc. 69. Hednexrop Komonra: OHA HE pearupyer BHAMMEIM oGpa-
1 — wamepuTennumfi  marnut; 2 — kaperka; SOM Ha JE€HCTBHE  BEePTHKAJbHBIX
O R enpeobate  CHL. BmecTo Hee mpuMeHseTcs cre-
MaXOBHK MHKPOMETDHYECKOTO NpHcnocobae- HuaJibHaag KapTylmKa ¢ HaKJIOHHBI-
A Snaail, § — ockiopaiue ACQUCKTOPY: MU CTPEJIKAMH, Y KOTOPOH MArHHT-
o M éi;“";‘;‘;°¥:3§m?:f;; Has CHCTE€MA NOABEIeHAa HAa FOpH-
BCIIOMOraTeNbHOIO0 MarHura; I4 — BcrmoMmora- 30HTAJILHOH OCH U IMOA IOEHCTBUEM

TeMBHER  MArHuT BEPTHKAJbHON MATHHTHOH  CHJIHI

HAKJOHAEeTCS TeM HJIH MHBIM CBOHM

KOHUOM OTHOCHTEeJNbHO IJIOCKOCTH ropu3oHta. Onncanue 3TOH Kap-

TYIWIKH, a TaKxXe YCTPOHCTBO CYXOro KOTeJKa, B KOTOPHIH OHa

AOMeEIL4eTCsl HA TepPHOJ HW3MepeHUil BePTHKANBHBIX CHJI, IpHBeJe-
uul B § 25.

OsHaKOMHMCsL Temepb € KOHCTpyKLHeH peduexktopa Koaonra
(puc. 69).

FnaBHOl yacthlo nedsiekTopa ABAAETCS H3MEPHTEJbHBH
MarauT. OH H3TOTOBJIEH H3 BHLICOKOKAueCTBEHBOI'O MAarHHTHOTO
cniaBa, o6gaapmamoniero GoJabiiof KoapuuthHBHOH cuioi. ITpu Gepex-
HOM oOpameHHH MarHMTHbBle CBOHCTBA MATrHHTA  COXPaHSIOTCS
Ge3 CyLIECTBEHHBIX M3MEHEHHH B TeueHHe JUIMTENLHOTO BPeMeHH. Bhl-
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NoJIHEH MAarHUT B BHAe G6pycka KBaJpaTHOIO CeueHHs pasMepaMu
95X 10X 10 mm. Ero marHuTHbll MoMenT paBen 1700150 CGSM.
CeBepHBIf IOJIIOC MarHHTZ OTMedYeH DHCKON, HAaHECEHHOH Ha OAHOH
u3 rpaneit. Ha aTofi Xe rpaHu HMeeTcs JATYHHBIH OrPaHHYUTEJIbHBLIH
WTHT, MO3BONAIIIHIA NPABHJIbHO YCTaHABJAMBATb MAarHUT B THeE3[0
nepeaNBHXKHOH KapeTKH. I'He3No clenaHo NOBOPOTHHIM, MO-
9TOMY MarHHT MOXHO YCTaHaBJHBATb KaK B TOPH30OHTAaJbHOH MJOC-
KOCTH, TaK H BEPTHKAJbLHO.

Kaperka ¢ H3MepHTeJbHHIM MArHHTOM MEpeMellaeTcss Mo JH -
HeilKe, HA KOTOPOfi HaHeceHbl JABe IUKAJbl. JleBas IIKaja mpexHas-
HayeHa JJIsl OTCUETA BEJMUHMHLI [OPH3OHTAJBHBEIX CHJ B Je)AeKTOpHbLX
edunuyax  (O. e.) u BbHUHCAeHa 1o  ¢Gopmy- -
ae (b).

Ha pasHBIX ydacTkKax IleHa OJHOrO JeJeHHs IIKaJbl
pasJjuyHa:

Ha yuactke or 30 mo 100 . . . . . .laxae — /40
» » » 100 » 170 . . L. . 29 |

» » » 170 » 300 . . . . . .B»>»

» » » 300 » 400 . . . . . .10»» —

Ilo npaBofi ImIKaje MPOU3BOAMTCS OTCUET BEJHUUHHL
BEPTHKAJbHBIX CHJ Takxe B JedJeKTOPHEIX eJUHUIAX. [~
dTa mwkana BeYHCAeHA no dopmyne (47). L 150

Ilena peseHHs Ha INKaJje BEPTHKAJbHBIX CHJI cCle-
aywouas:

Ha yuacrke or 56 mo 100 . . . . . 1lne Puc. 70. Ort-
» » » 100 » 150 . . e .. 290 CYeT Mo IUKa-
» » » 150 » 350 . . . . . Bb»>» ae  nedaex-
» » » 30 » 720 . . . . . .10»>» TOpa

Hupexchl AJs OTCUeTa MO IIKajJaM HaHECEHHl HA paMKe Kaper-
ku. Ilpu usmepenun cun Ha 127-mM komnacax YKII-M caenyer mosib-
30BaTbCsl MHJACKCAMH, NOMEUEHHBIMH HAANHCBIO «57»,

[TosscHnM npuUMepoM NpaBHAO OTCYETA H3MEPAEMBIX CHJ IO IIKa-
jgaM Jedaexropa. Ilycts nmpu u3MepeHHH T'OPU30HTAJbHON MAarHHT-
HOW CHJIBI HHIEKC KapeTKH ¢ MAarHMTOM YCTAHOBHJICH TaK, KaK 3TO
nokKasaHo Ha puc, 70.

Jas B3aTHSA OTCYeTa IpexiIe BCEro ONpelessieM LeHY MAeJeHUd
HAaHHOrO y4YacTKa INKaJB M KOJHYECTBO LeJHX Ae(J/IeKTOPHBIX enu-
Huy no OJmxailleMy [AeJeHHIO, HaxoAdueMmycs Hal uHAekcoM. Ilo-
ayuumy144 n. e.

3areM omnpeleaseM YHCIO HOECATBIX JOJelt PacCTOSHUS OT GJH-
XKaHlUlero CBEPXy JeJeHHs IWIKaJsl 4O MHAeKca (B HameMm mpHMe-
pe—0,3) u ymMHOXaeM Ha 3TO YHCJIO IEHY JAeJeHHs AAHHOTO yda-
ctka mkaaw: 2X0,3=0,6 1. e.

Takum obpasom, OKOHYATeNbHBIH OTCUET 6ynert: 144+
+0,6=144,6 1. e.

HuxHnfi KoHeN JHHefiKH, Hecymiell KapeTKy ¢ MarHHTOM, CKpen-
JIEH ¢ JUCKOBUJIHBIM OCHOBAaHHEM JHHEeHKH, KOTopoe ¢ mo-
MOIIBIO YeThIpeX BMHTOB CBf3aHO CO cTaKaHOM. B cBoio ouepens,
CTakaH TpeMsi BHHTAME MPHUKDeNJeH K OCHOBAHH IO pedpreKTo-
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p a. PaaMepnl oCHOBaHHSI COTVIaCOBaHBl ¢ pasMepaMH 4amKH me-
JIEHraTopa, Ha KOTOPYIO HedJeKTOop yCTaHaBJIHBAaeTCs MPH H3Mepe-
HUM MAarHHTHHIX cui. i npaBHJbHOR OPHEHTHPOBKH HediekTopa
OTHOCHTEJIbHO BH3MPHOH IJIOCKOCTH B €ro OCHOBAHHMH IPOTOYEHH! Ha-
npasJgiollke Nashl, a yallka MeJeHraTopa HMeeT HAalpaBJstiOliui
IUTHPT.

BsauMHOe pacmosioxXeHHe OCHOBaHHsi JIMHEHKH, CTaKaHa M OCHO-
BaHHs Je(JeKTopa MOXKHO H3MeHATb IyTeM IOBOPOTAa HA3BAHHBIX
Aerajedl Ha HeOoJblIKe YIJbl BOKPYr BepTHKadbHO# ocd. IlpaBuib-
HOCTb IIOJIOKEHHS 3THX udacTell HedJekTopa onpejesisieTcsi BO BpeMs
BHIBEPKH.

Baxnoft yacteio mpuGopa sBJAsIETCA BCHOMOTraTeJdbHBIH
M AaTHHT, KOTOPHH YyCTaHABJMBAETCSl B THE3Je IIOJ, OCHOBAHHEM JIH-
HEeHKH M 3aKPeNAsfeTCss BHHTOM. DTOT MAarHHUT HMeeT LHIUHADPHUYECKYIO
¢opmy. Ero nnmna pasra 66 mm, a nuamerp 5 MM, MarHuTtHbII Mo-
MEHT MarHura fosxeH Obith B mpefenax 200240 CGSM. Ha onnom
H3 KOHIOB MarHHTa INIPOTOYEHA KOoJbLeBas pPHCKA, OTMeyaiouas Io-
JIOKEHHE CeBepHOro moJioca. Ha npoTHBONOMOXKHOM KOHIE HaXOMHT-
Cs  OrpaHuuHTesbHas mmuabka, Ock BCTIOMOTATENbHOTO  MAarHuTa
pacnmosiaraercss NOA NPAMBIM YIJIOM K OCH HU3MEPHTEJBHOTO MarHuTa.

Hedaekrop Kosaonra mmeer mnpucnocoGienHe LJsi MHKPOMeTpH-
4EeCKOro INePeMellleHHsT KAapeTKH ¢ H3MEePHTeJbHBIM MarHuToM. ITO
npucnoco0GieHHe COCTOMT H3 MaxoBHYKa, 3yGuatoro koseca, 3y6ua-
TOA IUNIAHKM W BepTHKalbHOro wrtoka. [1oBOpOT oCH ¢ MaxoBHYKOM
NPHBOJHMT K NepeMellleHHI0 IITOKa BBepx MaH BHH3. lllTok mpomyuen
uepe3 KaHaJbHOE OTBEDCTHE KAapeTKH H MOXKET ObITb COeJHHEH C He
3aKHMHBIM BHHTOM. 3aTSIHYyB 5TOT BHHT M Bpalllasg MaXOBHK MHKPO-
MeTpPHYeCKOTO NpPHCIOCOGEeHHS, MOXKHO HepeMemarb KapeTKky ¢ Mar-
HHTOM GoJiee MeNJICHHO H NJaBHO, YeM BPYYHYIO.

Xpanutca pedisiekTop B HepeBAHHOM (yTIsApe, B KOTOPOM, KpoMe
camoro mpubopa, HaxOHAATCS:

1) MarHuT-yCnoKOMTENb, NpPUMEHSEMbIH BO BpeMsl H3MEPEHHi CHJI
IJIsi forauleHusi KoseGaHuli KapTYHIKH,

2) Jyna 1Js OCMOTPa KOMNACHHEIX ILMHJIEK;

3) 6pycox Oesopenkoro KBapHa, HCHIOJAb3YEMBIH IJIA 3aTOYKH 3a-
TYNHUBLIMXCS] LINHJEK;

4) orBepTKa NI/ BHIBUHUMBAHHS IUOHJEK H3 KOTEeJIKa M YCTaHOB-
Ka HX B KOTeJOK;

5) JaTyHHas OTBEPTKA, NpHMeHseMas HPH BbIBepKe HedJekTopa;

6) samacHas HUTH IpeIMETHOfi MHINEHH MeEJIEHraTopa;

7) samacHele (acoHnble BHHTH KapeTKH JedJiekropa;

8) artecrat medaekropa.

§ 23. MU3SMEPEHME MATHMTHLIX CWNl C NMOMOLLBIO
REDNAEKTOPA KOJIOHTA

Bo BpeMsi HeBHALUMOHHBIX PaboT HedaeKTOp HCIHOJb-
syercst [Js1 H3MEPeHHS TODH3OHTAJbHBIX H BEPTHKAMbHLIX MArHHT-
HBIX CHJ Ha CyAHe M Ha Oepery, a TakXe NPOEKIHH TOPHU3OHTAJb-
HEIX CHJI Ha CyHOBBIE OCH X H l.
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His MOAroTOBKM JAediekTopa K H3MEPEHHMI0 TOPH3OHTaJbHOR CO-
CTaBJISIOIEH HANpPSXKEHHOCTH MAarHUTHOrO moJsi semaun A u cyno-
ot H’ caenyer.

1) ycTaHOBHTb H3MepHTENbHbIH MAaTHHT B KapeTKy TOPH30HTAJb-
HO M TaK, 4To0Ll ero ceBepHHIA XoHen Obii obpaniey BUPABO, eCIH
CMOTpeTh Ha AedJEKTOp CO CTOPOHH MaXOBHYKA;

2) BCTaBHTb BCIIOMOTATENbHBIH MATHHT B THE30 MOA OCHOBAHHEM
JIHHEHKH CEBEPHBIM KOHIOM K MAaXOBHYKYy MHKDOMETPHYECKOTO MPH-
cnoco6JieHus,

M3amepeHme coctasnsowle H 3eMHoro marHerusma

1. BuiHecTn xoTen0K KoMmnaca c TeJeHratopoMm Ha Geper H ycra-
HOBHTb €[0 Ha [eBHALHOHHYIO TPEHOI'Y B TAKOM MeCTe, rie MATHHT-
HOe moJe 3eM/IH He HCKaxXeHO NOJAAMH KaKHX-THOGO MeTaJqHYecKHX
COOPYKEHHH, 3JEKTPHUYECKHX YCTAHOBOK H T. II.

2. 3akpennTb BHJKY C KOTEJIKOM H YCTaHOBHMTb TNeJEHratop Tak,
4yToObl nOJ mnpHaMo#l Ha6mopajdcs orcuer 180° (S) kaprywku. Ipu
3TOM BH3HDHAasl TJIOCKOCTb IeJEHraTopa OKAaXKEeTCsi COBMELIeHHOH ¢
IVIOCKOCTbI0 MAarHUTHOrO MepHAHaHa. 3aMeTHTb [/ KOHTPOJs OT-
CUeT meJieHraTopa U0 asUMYTaJbHOMY KPYTy.

3. IloaroroButre nedaeKTOP K H3MEPEHHIO TOPH3OHTAJBHBIX CHJI
M TOCTaBUTb €ro Ha YallKy MeJeHraTopa Tak, 4To6bl OCb H3MepH-
TeJbHOT0 MAarHHTa HaXOJNWJN4aChb B BH3UPHON IJIOCKOCTH NeJieHraTo-
pa, a CeBEPHBIM KOHeI[ MarHuta 6ol 00pamieH K HOpPAY.

4. Tlepemeniasgs KapeTkKy ¢ MarHHTOM, IOJABECTM MOJ NPH3MY THe-
Jerratopa orcuer 270° (W) KapTyIIKH.

5. B3gTk OTCYET MO IIKAJNE TOPH3OHTAJBHBIX CHJI.

Usmepenne cunbl H' Ha moBom Kypce cypgHa

1. Jleub no koMmmacy Ha TpeGyeMblii Kypc.

2. YCTaHOBHUTh I€JIEHMaTOpP B MJOCKOCTH KOMIIACHOTO MepHIKAHA,
T. e. mojBecTr mofx npusmy ortcuer 180° (S) KapTyumKH; 3aMeTHTb
NOJIOKEHHE TeJeHraTopa mo as3uMyTaabHOMY kpYry.

3. YcraHoBUTh HAa KOMIAc HedJeKTop, pACIOJNOKHB ero H3MepH-
TeJbHBIl MAarHUT B BH3HPHOH NJIOCKOCTH NeJEHTaTopa CEBEPHBLIM KOH-
LOM B CTOPOHY HOpPAA.

4. TlepeaBurasi KapeTKy ¢ H3MepUTCAbHBIM MATHUTOM, IIOJBECTH MOJ
npusMy nesnexnratropa orcuer 270° (W) KapTYIIKH.

5. B3arb oTcueT mO 1IKaJe TOPH3OHTAJNbHBIX CHJI.

OTMeTHM, uTO H3JI0KEeHHOe NPaBWIO H3MepeHHs cuawl H’ cropa-
BeIJIUBO NJisi Bcex Ge3 HCK/IOUEHHs KOMNACHBIX KYPCOB.

B Tom ciydae, Koraa CyAHO phICKaeT, npH H3MepeHHH cHanl H,
TeJIEHTaTOp Jiyulle YCTaHABJAWBATL B TJIOCKOCTH KOMTACHOTO MepH-
nuaHa He no orcueTy Kaprymku (180°), a mo mixaje asHMYyTaJbHOTO
Kpyra. Ha KoMmmacHOM Kypce HOpZA IeJeHrarop cCJejlyeT MOCTaBHThH
Ha orcuer 0° a3uMyTa/jbHOTO Kpyra, Ha KypCe 3WOHA—Ha OTCYeT
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180° a Ha Kypcax OCT ¥ BECT-— COOTBETCTBEHHO Ha oOTcueTw 270
n 90°

ToyHoCTb yCTaHOBKH meJeHraTopa W NOABeNeHust oTcueta W Kap-
TYWKH IOJ NPHU3MYy HOPHU HM3MEPEHHH CHJI AoMKHA Obith 0,2—0,3°

Uzmepetme flethneKTOpom NPOEKyMH
TOPM3OHTaNbHbIX cHN

FopusoHTanbhas cuia H’, Kak yKasblBajJoch BHIIIE, MOMXKeT OBITb
CIPOEKTHPOBaHAa Ha CyAoBble ocH x u y. [Ipoekuus cunmi H' Ha ocb
X HasblBa€TCs NPOAOJBHOA MmpoekuHel M o6Go3Hayaercsi uepes X',

Omna papHa:
X'=H’cosk’.

IMpoekuuss X’ saBaAsieTcst paBHOLEACTBYIOINEHi BCEX NPOMOJBHBIX CHJI,
NPHJOKEHHHIX K KapTyllKe KoMmaca Ha cyaHe (cM. nepBoe ypas-
Henue Ilyaccona).

Bropasi mpoekuusi HashBaercsi nonepeyHoii W oGo3HauaeTcs ue-
pe3 Y'. Ona ompenensieTcsi BhIpaeHHEM

Y =—H’sinx’.

3ra npoekuus npeiacrasiser co6oio0 anre6pavyeckyio CyMMy Bcex
NONepeyHHX CHJ, NpPHJOXKEHHbIX K KapTyllKe KoMmaca Ha CylHe
(cM. BTOpOe ypaBHenHe Ilyaccona),

3HakH Han HanmpaBneHHs npoexkunii X' m Y’ 3aBucar ot TOroO
B KaKOH YeTBEPTH pacmojaraercs Kypc cyaHa. Tak, npoekuus X’
noJoxureabHa Ha Kypcax B NO u NW uerBepTsix ¥ oTpulaTesnbHa
B SO u SW uerBeprsix. IIpoekuus Y’ uMeer 3sHak mioc Ha Kypcax,
pacnoyioxXeHHHX B SW u NW uerBepTsix M 3HaK MHHYC NpH Kypcax
B NO u SO uerBeptax.

Ha usmepenuu mpoekuuit X’ u Y’ oCHOBaHBI HEKOTOpHE CHOCOGHI
YHHUTOXEHHs JeBHALMH. KpoMe TOro, mpOeKLUHH TNPHXOAUTCH H3Me-
pATb NpH BhiBepKe nedJexTopa,

HaMepenue nedieKTOPOM NpPOAONLHOA M INONEpPevyHOill NpPOeKIHH,
Kak u usMeperue cui H u H’, cBOAMTCS K KOMIIEHCAUHMH NPOEKIHHA
C NOMOIUBIO H3MEPHTEJbHOro Marsura. DTo O3HayaeT, uTO BO BCEX
cay4asgXx OCb H3MEPHTEJbHOr0 MAarHHTa HYXHO pacnoJjarath B TOH
ILIOCKOCTH, B KOTOpO# meACTByer HaMepsieMas HPOEKUHSA: TNPH H3-
MEpPEHHH HPOJOJNBHOM npoeKuun X’ MarHHT JXOJXKeH ObITh YCTaHOB-
ded B IIl cynna, a npW usMepeHHM [omepeyHoll npoekuun Y —
nepnexpukyaspuo IIL.

ITycrs, Hanpumep, TpeGyeTcs wu3MmepuTh npoekuHio X' Ha Kypce
B NO uerBepTH, Ha KOTOPOM OHa HampaBjleHa K HOCY CYAHA, T. €.
HMeeT MOJIOXKHTEJIbHHH 3Hak (puc., 71).

MMonb3ysick WIKAJIOA a3uMyTaJbHOTO Xpyra, COBMECTHM  BH3Hp-
HYI0 IJIOCKOCTb HeJeHratopa ¢ INIOCKOCTbIO —JeHCTBHSi  NPOEKIUH
(¢ OIT cymsa) ® mocTaBMM Ha 4YalIKy nejneHratopa Aeduexrop 6es
BCIIOMOTATE/JIbHOTO MAarsuTa. IIpH 9TOM  K3MEpHTE/bHBEIH  MarHuTr
nedieKTOpa pacmoJiOXKHM Tak, uToObl OH JiexalJ B BH3HPHOH MJIOCKO-
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CTR TeJeHratopa M uToGHl CEBepHbIN KOHel MarHuTa GObli Hanpas-
JAeH B Ty CTOPOHY, Ky/la HampaBJeHa caMa MNDOEKUHs, B JIaHHOM CJy-
yae —K HOCY CyAHa. Toraja Mareur, RefCTBYsl Ha KapTYWKYy CHJIOH
F, HanpapjieHHOA TNPOTHBONOJOXHO NpoeKuHH X', GyAeT 4YacTHYHO
KOMIGHCHPOBAaTb 3Ty Npoekuuio. Tounass KOMIeHcanus JKOCTHTaercs
nyTeM HM3MeHeHMs CHAb F, a NPaKTHYeCKH — NEpeNBHXEHHeM H3Me-
pHTENLHOrO MardHTa BBepX HJIM BHH3 MO JHHefike nedJaekropa.

Korna npoeknust X’ u cuna F oka-
XKYyTCd B3aHMHO KOMIIEHCHDOBaHHHIMH,
Ha KapTylIKy koMmnaca GyneT AefcTBO-
BaTb TOJBLKO MOMepeyHas mpoekuusa Y',
BeJHYHHA W HampaBJieHHe KOTOpPOH co-
XpaHsaoTca Ge3 H3MeHeHHA. B pesyin-
TaTe KapTylIKa CBOEI OChI0 NS YCTaHO-
purcsi nepneHpukyaapHo HI1 cynua, u
NOA NPH3MOM TeJeHraTopa oOxaxercd
orcuer 270° (W). UHbniMu cnoBaMu, npH
H3MEPeHHH NpONOAbHOA mnpoekuun X’
Ha Kypce B NO ueTBepTH H3MEpHUTEJb-
HBIl MarHuT JedJsekTopa HYXKHO mepe-
IOBMraTh OO TeX IOP, MOKA NOA HpH3IMY
nejeHratopa He nojofimer orcuer W
kaprywku. Ilpu 3TO0M OTCueTe H3Mepse-
Mas npoekuusi X’ 6yZeT MOJHOCTBIO
KOMNeHCHpOBaHa cujao F MarHuTa u
IIONIOXKEHHe KapeTKH ¢ MAarHHTOM HA
Lnﬁf;:yrg(g.nsomanbﬂmx CHIl YKAXKET BE- b 71 povenenve mpoekund

Ecnu rtpebyercst H3MEPHTb HA TOM
e Kypce NOMEPEUHYIO NpoeKnuio Y/, TO HYXKHO pPaCNOJOXHThL me-
JIEHTaTop M AedJieKTop MepmeHAHKYISIpHO IHAMETPaJbHON MJIOCKOCTH
cyana. Tak kak npoekuust Y’ Ha xypce B NO ueTBepTH MMeeT oTpH-
naTeNbHbA 3HAK, TO NPEAMETHYI0 MHINEHb NEJEHraTopa U CEeBepHBIi
KOHEI|, H3MEPHTEJbHOTO0 MarHHTa HYXKHO HAmpaBHTh K JieBoMY GopTYy.
3arteM, nepeiBHrasi KapeTKy C H3MEpHTEJbHHIM MAarHHATOM, He0GXo-
AuMO MOGUTbCS KoMneHcamun npoekuuu Y/ cunof F maraura. B Mo-
MEHT KOMIEHCAIMH KAPTYIUKa MoJ [AEHCTBHEM INPOJAOJbHOH IpOeK-
uny X’ moBepHeTCS MO 4acOBOH CTPe/dKe ¥ IOA NPH3MY NeJeHraTopa
nopoiiner orcuer O, B stoM cayuyae BcriomoraTesnbublii MarHAT ged-
JIEKTOpa TaKXKe OKA3BIBAETCH NEHYXKHBIM,

ITopanok u3mepenns mediekropoM npoekuuit X’ u ¥/ ua no6om
KOMIIaCHOM KypCe CJeLYIOLLHi.

1. Jleub Ha TpeOyeMblii KOMMACHH KypC.

2. Moab3sysacy asufyTanpHbiM KpPyrom KOTeNKa, YCTaHOBHTb ne-
JICHraToOp TaK, 4TOObl NMPH H3MepeHHH npoekuuu X’ ero BH3HpHas
miockocte sexana B I, a npu usmepenun npoekuun Y'— mepned-
aukynspuo [I1 cynna; npegMerHasi MHUUIEHb MEJNEHTaToOpa NPH 3TOM
AOMXKHa OblTb HanpaBJeHa B Ty CTOPOHY, KyAa HanpaBJeHa H3Me-
psaeMas mpoekuus. '
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3. IloaroroBuTs JeduieKTOP K H3MEpEHHI0 NPOEKUHN, AAs Yero
TIOCTABHTb M3MEPHTE/bHBII MAarHUT TOPU30HTAJBHO, a BCIIOMOraTeb-
HBIH MarHuT YAaJHTb U3 JedJekTopa.

4. YcranoBHTb Ae(JIeKTOpP Ha YaIKy INeJEHraTopa, COBMECTHB OCb
H3MEepUTEJbHOTO MAarHHTa ¢ BH3HDPHOH NJIOCKOCTbIO W HAampaBHB ce-
BEpHBbIHl NOJIOC MarHUTa K INpeIMEeTHOH MHIIEHH,

5. ITepememass Kaperky ¢ MarHuTOM, TNOABECTH IO IpPH3MY Ie-
Jieratopa TOT u3 orcuetoB 90 uau 270° xapTyHKH, KOTOPHI [0
yCTaHOBKH nedaekTopa Obla 6GJiHKe K MpH3Me.

6. Basath oTcyer mo IIKasJe TOPHU30HTAJBHBIX CHJI.

Tipumeuanne Korga nHaGaioeHHd NOPOBOAAT Ha Kypce, G/JH3KOM K OJHO-
My H3 TJ4aBHHX pyMO00B, TO NpM H3MepeHHH OCoJjbluefi NPOEKNHH HHOTHA HeoGxo-
JIHMO MOCTAaBHTb B JedJIeKTOp BCIIOMOraTesbHBI MAarHHT, TaK Kak BTOpas INpoek-
LHA MOXKET OKa3aTbCs HACTOJBKO Majof, uTo ee OyHeT HEAOCTAaTOYHO JJAS Tpeo-
JNOJIeHHs] TPEeHHS TONKH O IIMHJBbKY.

B Ta6a. 5 ykasanbl oTCyeThl asuMyTasibHoro Kpyra (AK), nHako-
TOpble HYXHO YCTaHABJMBATh NEJEHTaTop NPH HM3MepEeHHH NPOeKIHil
Ha Das3JHYHBIX Kypcax CyAHa, a TaKkKe Te OTCYeThl KapTYIIKH, KOTO-
pble TIPH 3TOM CJelyeT IOABOAMTL IOJ NPH3MY.

Ta6nuua 5

Hanpapaenne u 3HaKY NPOEKLHUI %Tco"}rec"q::":gg::;&%‘:{ HSQ?_K

YeTBepTH, B KOTOPHX BOXHMBIA NIOJL NPU3MY
pacmojaraercs Kypc (B ckoDOKax)

cyaHa

X’ Y’
XV | YI

NO K sHocy, + K =nes. Gopry — | 0° (W) 270°(0st)

SO K kropme, — |K unes. Gopry — | 180° (Ost)| 270°(W)

SwW K xopme, — |K mpas. Gopry -+ 180°(W) 90°(0st)

NW K wHocy, + K unpas. 6opry -+ 0°(0st) 90° (W)

Bo mnsGexanue omHGOK mepef HayaJoM H3MepeHHS IMPOEKIH#
Heo6X0MMMO NPOBEPHTh NOJOMKEHHE KOTeJKa B HaKTOy3e KOMmaca.
[Ipy npaBuUJBHOM TOJIOXKEHHH KoTeJdka oTcueT (° asHMyTaJbHOTO
Kpyra JoJKeH GbITh 0OpauleH K KOpMe CyOHa.

Takyio xe mOCJAeNOBaTENBHOCTh Hafo COOMIOAATH NpH H3Mepe-
HMH Tpoekuumit cuabl H MarHuTHOro moJss 3eMJyu Ha Jio6oe ropu-
30HTaJbHOe HanpaBieHue. OQHAKO B 3TOM Cjaydae OTCYETHl aA3UMY-
TAJAbHOTO Kpyra JJs YCTAaHOBKH InejeHratopa Oyayt Apyramu. Ha-
npuMep, NpH H3MEPEeHHH NPOEKUMH, HanpaBJeHHOH noi yriaom 607
K MarHUTHOMY MepHJAHaHy, NeJeHraTop cJejyer HOCTABHTb Ha OT-
cuer 60° asmumyrtaabHoro Kpyra. Ecam wu3MepsieTcs NPOEKIHs, Ha-
npaBjeHHas moj yrjaoM 45° K MepHAMaHY, TO H NEJEHraTop HYXKHO
pACHOMOXHTb NOA TeM 3Ke YriaoM, T. e. Ha oTcyere 45° asm-
MYTaJbHOTO Kpyra, # T. A.
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M3amepenre pednekTopom BepTHKanbHbix cvn Z m Z’

BeprukaapHasi cocraBasiomias Z HaNpsSKEHHOCTH MAaTCHHUTHOrO
noJjis 3eMJH M CyAOBasi BepTHKa/bHAasi CHla Z' uaMepsiioTcsl HAedJiek-
TOPOM TPHM YHHUYTOXEGHHH KDPEHOBOH JAEBHAllMH, a TaKXKe NPHU BHIBep-
Ke KapTYIIKH ¢ HAaKJIOHHBIMH CTpesakaMH. [ljs HOATOTOBKH IHedJex-
TOpa K H3MEpEHHIO BEPTHKAJIbHBIX CHJ HYXKHO H3MEpHTEJbHBIA Mar-
HHT YCTAaHOBHTb BEDPTHKaJBHO B CEBEPHOM IOJYIIADHH —HODJOBHIM
KOHIIOM BBepX, a B I0XKHOM — BHHU3; y06paTb u3 Aediekropa BCHOMO-
raTeJbHbIA MAarHUT.

CocraBasiomylo Z H3MepsOT CAeAyIOWUM 00pasom.

1. YcranaBiuBaior Ha Gepery HeBHALMOHHYIO TPEHOrY M IMOMe-
Ial0T B BHJKY TPEHOTM KPEHOBOH KOTEJOK C HAKJOHHOH KapTyll-
Kok !,

2. YcraHaBJIHBAIOT Ha wYalIKy KoTeJKa JedJexkTop, NpenBapH-
TeJbHO MOATOTOBJEHHBIH K H3MEPEHHI0 BEPTHKAJIbHBIX CHJI.

3. oauumas uau omyckas Kaperky C MarHMTOM, IPHBOAST CTPeEs-
KH HaKJIOHHOH KapTYyWKH B IOPH30HTAJbHOE INOJOXKEHHE,

4. Bepyr orcuer mo mka/je BepPTHKAJbHBIX CHJL

ITpn u3mepeHuu cymoBoil BepTHKaJbHOH cuibnl Z' co6a0alOT
TAaKyl0 HOCJAELOBATEJbHOCTD.

1. JloxaTcst Ha 3aJlaHHBIA KOMIAcCHBIA Kypc.

2. 3aMEHSIIOT KOTeJOK KOMMAaca KPEHOBHM KOTeJKOM C HAKJAOH-
HOH KapTYWKOH.

3. IloctaBuB Ha yalKy koTeqaKa AedeKTOp M NepeMellasi €ro us-
MEpHTeJbHBIH MarHuT, A06GHBAIOTCA TOPH3OHTAJbHOCTH CTPeJOK Ha-
KJIOHHOH KapTYIIKH,

4. BepyT orcyeT no LIKaJse BEPTHKAJAbHBIX CHJI.

§ 24. BbIBEPKA JE®DJIEKTOPA KOJIOHTA

Kak u Bcaguii gpyroit npu6op, Aed/eKTop NOAMEKHT
NepHOJANYECKOH BbIBEPKE, CONPUBOXKZAIOIIEHCS YCTpaHEHHeM BBIfAB-
JIEHHBIX TIOTPELIHOCTEH,

K nedaexropy npenbsBASIOTCH CAeAYIOIHe TPEOGOBaHHUSA:

OCb BCIIOMOTaTe/]bHOTO MAarHHTa ROJAXKHA ObITh HepHeHAHKYJISpHA
BH3HPHOH IVIOCKOCTH NEJEHraTtopa;

MAarsMTHBIi MOMEHT BCIIOMOTATENbHOT'O MATCHHTA [OJXKEH HMETb
Beanunny 200440 CGSM;

OCb H3MEPHTEJbHOTO MarHMTa HOJIKHA JexaTb B BH3UPHOH mjoc-
KOCTH II€JIEHraTopa;

HHIEKCH fAedyieKTopa HOJXKHBI GBHITh HaHeCeHBl TaK, 4ToGnl OTCHE-
THl 10 IUKajdaM OBLIH NPONOPHHOHAJNbHBI (aKTHYECKHM BeJHUHHAM
H3MepsieMbIX CHJL.

BoiBepky AediekTopa ciaedyer BHINOJHATL B OeperoBhIX YCJIOBHSX.

! Tak MHOTAA HA3HIBAIOT KAPTYLIKY C HAK/JIOHHEIMH CTPeJIKaMH,
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Bunepxa NONOMEHMA BCNOMOTarenbHOro MarHura

Uto6u BHINOJHUTD 5Ty MNPOBEPKY, KOTEJOK KOMOaca MNOMeIaroT
Ha JeBHAlHOHHYIO TPEHOrY, YCTaHaBJHBAIOT NEJEHraTop Ha OTCYeT
0° a3uMyTaJdbHOTO Kpyra H, NOBOPayHBas KOTEJNOK, NOABOAAT TOX
npuamy otcyer 180° (S) xaprymxkH, 3akpenmuB BHJIKY C KOTEJKOM,
NOBOPAYHBAIOT I€JIEHTaTOp NMPOTHB YacOBOH CTpeJKH Ha orcyer 270°
a3UMYTAJbHOH IUKAaJB. 3aMeualoT OTCYET KapTYIIKH MOX NPH3MOH C
TouHOCTbIO A0 0,2°. droT orcuer Gyaer 6.aH30K K 90°. 3aremM ycraHas-
JHBAIOT Ha YamKy mneneHratopa jedpJaekTop 6Ge3 H3MEPHTEAbHOTO
marsuta. Ilpu 3TOM OChb BCHOMOTATEJNbHOTO MarHHTa pAacHoJararmoT
B IJOCKOCTH MEpHIHaHa, CeBePHEIM KOHLOM K Hopay. Hepes 1,6—
2 MHH BHOBb 3aMEYAalOT OTCYeT KapTyWIKM mnox npuamod., Ecaun
MAarHHT CTPOTO MNEePHeHJHKYJSpeH BH3HPHOH IJIOCKOCTH IeJEHraro-
pa, TO OTCYET MOJ MpHU3MOil He H3MeHHTCHd. EcC/aM Xe MarHHr pacmno-
JIOXKEH HEBEPHO, TO IIOA MPH3MOI OKaxercs Apyrofi orcuer. Toraa
HYXHO OTHATh BHHTH, KOTOPHIMH OCHOBaHMe JedJeKTopa NpPHKpen-
JEHO K CTaKaHy, W NOBEepHYTb BeCb Ae(JeKTOp OTHOCHTENBHO OCHO-
BaHHs BOKPYr BEPTHKAJbHOA OCH B TY CTOPOHY, KyJa OTKJOHHJIACh
KapTyliKa, CTapasch NOABECTH NOJ NPH3MY NEePBOHAYAJbHBIA OTCUeT
¢ touHoctbio go 0,2°, Hahast Hy:KHOe NOJIOXKEHHE BCIOMOTATENbHOrO
MarHuTa, OCTOPOXKHO 3aKPEIJISIOT BHHTH OCHOBaHHs aedJexTopa #
elll¢ pas AJIS KOHTPOJS NPOBEPSIOT OTCUET NHOJA NMPH3MOM.

OTa mpoBepKa SBJSETCH O CYNIECTBY cOrJacoBaHMeM aeduiexTopa
C TIeJIEHTaTOPOM.

HHorza mnocrymaioT HaoGOPOT: NOATOHAIOT He HedJieRTop K ne-
JeHraTopy, a mnejeHratop K JHeduekrtopy. Ilorpe6HOCTL B 3TOM BO3-
HHUKaeT, HalpHUMep, NPH H3MEPeHWH CHJ OZHHM HedJeKTOPpOM Ha He-
CKOJIbKMX KOMIIacax,

B o6oux caydyafx nOATOHKY BLINOJHSIIOT OXMHAKOBO, TOJBKO NDH
NOATOHKe mejeHraropa K JAedrekTOpY HYXHO MOBOpauHBaTh He
crakaH JedJieKTopa OTHOCHTENbHO ero OCHOBAHHUA, a YallIKy MNeJeH-
raropa.

BbIBePKa MarHMTHOro MOMEHTa
BCNOMOraresibHoOro MarHura

OT BeNWYHHB MATHUTHOTO MOMEHTa BCIIOMOTAaTENbHOTO MAarTHHUTA
B 3HAYHTEJbHOH Mepe 3aBHCHT TOYHOCTb H3MEpeHHsl TOpPH30HTAJb-
HelXx cua. IIpH Mar#HMTHOM MOMEHTe, INPEeBHIAIOMIEM HOPMAJbHHI,
H3MepeHHe OyleT BRHINOJNHEHO ¢ OmHOGKOH, a mnpH Majoil BenuduHe
MOMEHTa H3MepeHHe BOOOIle MOMKeET CTAaTh HEBO3MOXHBIM, TaK Kak
cuJIbl MarauTta Oyder HeNOCTATOYHO AN TPEOJOJEHHS TPeHHSA MekK-
Iy IIHJIBKOH H TOHKOM.

CreneHb HaMarHUYMBaHHUA BCIOMOraTeNbHOIO MAarHuTa HNPOBEps-
IOT N0 YIVIy OTKJAOHEHHWs KAapTYWIKH OT MepHAHaHa 1oj [eACTBHeM
9TOoro MarHura. s 3TOro pacnoJaralor NeJeHraTop Ha KoTeqxe
Tak, 4ToObl mopj npusModl HalOmaopancs orcyer 180° (S) kaprymxm u
YCTaHABJAWBAIOT HA 4YAIIKY neJjeHraropa JedJexrop 6e3 H3MEPHTE/b-
Horo MmarHuta. [lomoxeHHe Hmedsiektopa HOJKHO ObITh TaKUM XKe,
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KakK NpH H3MepeHHH TroOpH3oHTadbHBIX cuad. Cnyers 1,5—2 wuH,
HeOOXOAMMBIX JUIS YCIOKOEGHHMS KapTYWIKHM, HaGJII0JAl0T HOBHIfI OTCYeT
107, TPH3MON W BLIYMCISIOT YFOJM OTKJIOHEHHS KapTYWKH OT MepH-
JIuaHa.

Korpa MaraumTHBIE MOMEHT Marsurta JeXutr B npegenax 200+
+40 CGSM, Torza yroj OTKJOHEHHS HMEeT CJAELYIOULYI0 BEJIHUH-
Hy (ta6na. 6). )

Ta6numa 6

Beanumna yraa ot- Bennunna yraa or-
KJIOHGHHA KapTyWKH KAOHEeHH A l(ap'ryuum
B rpagycax B rpasycax
= = = = = =
Mope ] ] ] Mope 3 <] 8
O o O O o 3}
g g | § 2 8 g
1 ) i ) § )
= = = = = =
Kapckoe 51 57 62 Yeproe 21 26 30
Bapenueso 37 43 49 Kacnuiickoe 19 23 27
Baartuiickoe 30 35 41 SInonckoe 18 22 26

YToJl OTKJOHEHHs MEHbIIE YKAasaHHOTO B TabJiule CBHIETENbCT-
ByeT O TOM, 4YTO MAarHHT HaMarHH4YeH HeAOCTaTOyHO, Boabwmuit yroa
[OKa3biBaeT, YTO MAarHUTHRIA MOMEHT 4Ype3MepHO BeqMK. B mepsom
CIy4yae MarsHT CJIENYeT HAMarsHTHTb JONOJHHTENbHO, a BO BTOPOM —
pasmaraututh. W TO M IApyroe J[OCTHraercs HAaTHpaHHEM BCHO-
MOraTeJbHOrO MAarHHTa CIeUMaJbHBIMH NJIOCKHMM Marnuramu. Haru-
paHHe TPOM3BOJAT OJHOBPEMEHHO JABYMf IJIOCKHMH MAarHMTaMu
OT CepelHHH K KOHIAM BCIOMOraresJIbHOro Maruura. [ias ysennue-
HHSl MAarsMTHOTO MOMEHTA CEBEPHYIO YacTh BCIOMOraTeJbHOro Mar-
HHT2 HY2KHO HaTHPaTb IOXKHBIM TNOJIOCOM IJIOCKOTO Martura, a lox-
HyI0O — ceBepHBIM. JIJIf yMeHblIeHHsl .BeJHYHHBl M CeBepHYIO 4acTb
BCIIOMOTATeJbHOTO MAarsuTa HATHPAIOT CeBePHEIM XXe KOHLOM OJHOro
M3 TJIOCKHX MAariHTOB, & I0XKHYIO — I0XKHHIM.

JloBecTH MAarHMTHBHIH MOMEHT A0 HOPMH OOGBLIYHO YHAeTCs TOJBKO
B HECKOJbKO NPHEMOB, NpHYeM HHOIJla BMECTO HATHPAHHA HaMarHu-
YUBaHHE M pa3MaTHUMYHBAHHE NPHXOAMTCS BHINONHATb, HE NpHKaca-
ACh IJIOCKHMH MA&THHTaMH K BCIIOMOTaTeJbHOMY, a OCTaBJsI MEXAY
HHMH He6oJbulol 3a30p.

BuiBepKa NOMOMEHMN M3IMEPHTENLHOrO MarHMra

CymecTByloT ABa cnoco6a TNpOBePKH NOJOXKEHHS H3MEPHTENbHO-
rO MaTHHTA: TOYHBIH ¥ NPHOJMIKEHHBIH.

TIpumensisi TOuHBIE CNoOco6, COGMIONAIOT TAKOH MOPANOK: YCTaHaB-
JuBaloT neseHraTop Ha orcuer 0° mo a3MMYTaNbHOMY KPYIYy H IO-
BOPOTOM BHJIKH C KOTeJIKOM MOHBoAasiT mox npusmy orcder 180° (S)
kKapTymka, 3ateM JedJieKTOPOM H3MEpAIOT TOPH3OHTAJBHYI0 COCTaB-
agiouryro H 3eMHOr0 MarHeTH3Ma H NEpeCTaBISIOT H3MEPUTEIbHbIH
MarHuT gediiexTopa Ha oTcueT, paBHuil 2/3 H uan 3/4 H. Ymenpmus
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TakuM o06pa3oM HaNpapJdlOllyl0 cuay, y6upaioT u3 aedJexropa
BCMOMOTATE/IbHBII MarHHT M 3aMeyaloT OTCUET KapPTYWIKH HON TpU3-
MOH TeJieHratopa.

Ecan och HM3MepHTENbHOTO MAarHuTa JeXKHT TOYHO B BH3UpPHOI
IJIOCKOCTH TeJeHraTopa, TO NOJL NpH3MOH, Kak M panee, Gymer HaAXo-
outbes orcyer 18040,2°, TIpu HeBepHOM PpAacCHOJOXKEHHH MarHuTa
orcyer OyJeT HHBHIM,

O6HapyXeHHYI0 MOTPEIIHOCTb B YCTAHOBKEe MAarHuTa YCTPaHSIOT,
H3MeHsIg NoJoXeHHe JHHEAKH ¢ MarHUTOM OTHOCHTEJIbHO  HEMOX-
BHXHOIO crtakaHa fnedJsekropa. C 3ToH Ienbio OTHAIOT YeThipe BHH-
T4 Ha OCHOBAHHM JIHHEHKH W NMOBOPAYMBAlOT OCHOBAHWE BMeCTe C Mar-
HUTOM Ha HeGOJbLIOH Yroa B CTOPOHY OTKJOHEHHs KapTYIIKH [0
TeX NOp, MoKa MOA NPU3MOH He oKaxercs orcuer 180-40,2°. ¥V ned-
nextopos KosioHra BrIMycKa NOCAeNHHX JIeT JJIsi [OBOPOTA JHHEHKH
C W3MEPUTEJBbHBIM MArHHTOM HMEETCs CIHEHNHaJbHBI BHHT C JKCLEHT-
PHKOM.

TMpuGanxeHHbH cnoco6 TPOBEPKH NOJOXKEHHS H3MEPHTEJbHOTO
MarHHTa CBOJHTCH K OUEHKe COBMEIIEHHS MpOJOJbHOH OCH MaruuTa
C BH3HPHOH IJIOCKOCTBIO mejeHraropa mpocto Ha rwas. Ilpu stom
KapeTKy ¢ MarHHTOM ONYCKAaiOT B CaMoOe HHXKHee MOJOXKCHHe,

Buisepka mHAeKcoB Aednexropa

[Tonoxenrne HHIEKCOB Ha KapeTKe JedJeKropa HOJKHO OBHITD
TaKuM, 4YTOOBl OTCUETH H3MepAEMBIX CHJ MO OGeHM [KajgaM ObLIH
CTPOrO TNPOMOPIHOHAJBHBL JIEfCTBUTEJbHBIM 3HAYEHHSIM 3THX CHJ.
3T0 03HAuaeT, YTO eCaAH H3MEPSIOTCS ABE CHJBI, BEJIUYUHBl KOTODHIX
OTHOCATCH Kak |:2, TO ¥ OTCYETHI, CHATHIE CQ IIKAJbl, TOKHB HMETh
TaKoe e COOTHOILLEHHE.

[lomoxxenne wuHIEeKCa IIKAaJbl TOPH3OHTAJBHBIX CHJI TIPOBEPSIOT
nyTeM OmNpejfeJeHHs CocTaBaswomeii A 3eMHOrC MarieTH3sMa H ee
OpOeKIHUH, paxTHyeckass BeJHYHHA KOTOPOH B OIBa pasa MeHblIe ca-
MOH cocraBJsiomex.

Pa6ory BHIONHSAIOT B TaKOM MNOPSAAKEe, YCTaHaBAHBAIOT I€JIEeHTa-
TOPp HA HYJEBOe JejeHHe a3UMYTaJbHOTO Kpyra H, HOBOpayHBAas
BHJKY TPEHOrH ¢ KOTeJKOM, MOABOXAT HMoA mpusmy ortcuer 18010,2°
Kaptymky. 3arteM JAedJeKTOpOM H3MepsAlOT cocraBidnomyro H, 3a-
Meuasi OTcYeT IO MMEIILEMYCs Ha KapeTke uuiaekcy. [asnee, yuuth-
Bas, UTO Pe3yJbTaT HU3MepPEHMS MOXKEeT COZepXaTb OMUOKY BCIELCT-
BHE HeNpPaBHJIBHOIO TOJIOXKEHHS BCIOMOTaTeJbHOTO MarHUTa OTHO-
CUTEJNbHO BU3HPHOH IIOCKOCTH MIEJEHraTopa, NepeKAaiblBaloT 3TOT
MAartuT CEeBEPHBIM IIOJIOCOM OT MAaXOBHKA M H3MEpSIOT COCTaBJSIO-
myio H Bropuuno, moaBoxs mox mpusmy orcuer 90° KapTyUIKH.

M3 AByX nosyd4eHHBIX OTCYETOB BBIYHC/SIOT CpelfHee 3HAUeHHE

H, + H.
Hcpz—i—i_'é_q‘ .

[Tocae storo YETBHIPEXKIADbl H3MEPAOT TOPHU30OHTAJIBHYIO INPOEKIHIO
BEKTOpa H na Takue HanmpaBJeHHsdA, KOTOpble COCTABJAKT C MATHHUT-
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HHIM MepuaMaHom yroa 60°. MsmepeHus BHINOMHAIOT Ge3 Bcnomora-
TeJbHOTO MAarHHTa, MOCJEAOBATEeJbHO YCTAHABJAMBAS [eJEHraTop Ha
orcuetsl 60, 300, 120 u 240° as3uMyTaIbHOrO Kpyra U PyKOBOLCTBYSCD
oOIHMH npaBuWIaMH  u3MepeHus npoexkuui. Ilpu onpemenennn
MPOEKHHH CeBePHBIA MONIC H3MEPHTENbHOTO Marsuta AedJekTopa
JIOJMKEeH BCErja pAacoJiaratbCsd B CEBEPHOH IIOJOBHHE T[OPH30HTA.
[TosaToMy npu ycraHoBKe neseHratopa Ha orcuetnt 120 u 240° asm-
MYTaJbHOI'O Kpyra He06XOJHMO NOBEPHYTb H3MEPUTEJbHbII MAarHuT
B Kaperke Ha 180° W HampaBUTbL €ro HOPAOBBIA KOHEIL BJEBO OT MAaXO-
BHKa.

YeThipexKpaTHOe H3MepeHHe TNPOEKUHH X BBHITOMHAIT C IeJb0
HCKJIIOYEHHS] OmHUOGOK HaGMIOfeHHI.

ITo OKOHuanum H3MepeHHMH BBIUMCIASAIOT CpefHee apuMeTHUECKOE
43 BCeX 4YeThIpex OTCUETOB

X X g0+ X190+ Xas0+ Xao
cp= )

Beanunna npoekuun X Beipaxkaercss GopMyJoi
X=Hcosq,

rie o— yrol MexAy IVIOCKOCTBIO MepHIHaHa ¥ HanpaBJeHHeM
NPOEKIHH,

1
[ockonbky B Hamem ciyyae yroa a paBen 60°, a cos60°=—

1

NPUXOJAHM K BBIBOAY, UTO JeHACTBHTE/JbHEIE BeJMUHHBI TNPOEKuuH X
u cocrasasitomein H orHocaTca kKak 1:2. Ilpm npaBuabHOM noJo-
JKEHHH HHJEKCa TakKHM Xe Oylel H OTHOIIEHHe H3MEpEHHBIX Be-
JUUKH Xep B Hop.

Xep= —12— Hep1 nee.

WHoe cooTHOLIeHWe 3THX BeJHYHH yKasbiBaeT HA TO, YTO HHIEKC
Io/KeH OBiThb HaHeCeH B JPYrOM MecTe KapeTkH.

Jns HaxoX[eHHS NPaBHJbHOIO IOJOXKEHHs HHIEKCAa YCTaHaBJIH-
BalOT KapeTKy C M3MEepHTeJbHBIM MAarHHTOM Ha otcuer Hep, mOb-
3ysCb INpeXHHM HHAEKCOM. 3arteM OepyT H3MepHTeJb H pacmoJara-
I0T OJHY ero HOXKKY NpOTHB ortcyera Hcp, a BTOPYIO — NPOTHB OT-
cyeta X¢p. He meHsis pacTBOp u3MepHTeNs, NePeMENIAIOT ero Io
[IKAJe K OTHICKHBAIOT TaKue J1BA OTCUETA, M3 KOTOPBIX HHXKHUEA OyaeTr
TOYHO B JABa pasa OGosblie Bepxuero. IlpoTuB GoJbilero (HHMKHEro)
H3 HalleHHBIX OTCUETOB HAHOCSAT BAa KapeTKy HOBBIH HHIEKC MIKaJbl
FOPU30OHTAJMbHBIX CHJI.

[TpoBepka MHIOEKCa IIKaJabl BePTHKAJbHBIX, CHJ BBHINOJHSETCS 3Ha-
yuTeabHo mnpoule, IIpaBHABHOCTL €ro MNOJOXKeHMS YCTaHaBJIMBAETCS
IyTeM COMOCTaBJEHHS OTCYeTOB oO0eMX MIKaa OedJeKkropa, NpHYEM
JJIL 3TOrO MOJb3YIOTCS TeMH OTCHYEeTAMH, KOTOpble COOTBETCTBYIOT
1eJIOMYy YHCa1y Ae(IEKTOPHLIX efHHHIL.

Hanpumep, ecan HHIAEKC JIeBOA IIKaJbl YCTAHOBJAEH Ha OTCUeT
110 n. e, To mpoBepseMBbIil HHJIEKC IIKa/Jbl BEPTHKAJBHBIX CHJ H0J-
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JKEeH HaXOAMTbcH NMPOTHB oTcyera 250 A. €. MOXHO Takke HCIOIb30-
BaTh orcuethl 260 Ha Jjesoil wkane u 610 Ha mpaBo#, WK XKe oTCue-
o 300 u 710.

§ 25. KAPTYIUKA C HAKNOHHBIMM CTPENIKAMM

KapTymka ¢ HaKJOHHBIMH CIpeJTKaMH (HaK/IOHHAS
KapTylKa) IpHMeHseTCH BMeCTo OOBIYHOH KapTYWIKM KOMmaca BoO
BpeMsi W3MEPEHHsl BEPTHKANbHBIX CHJ M YHUYTOXEHHs KDEHOBOH Ie-
BHAIHH,

MarumurHas cHCTe-
Ma KapTyWKH € HaKJOHHH-
Mu cTpeiakaMu (puc. 72) co6-
paHa M3 IIECTH CTPeJOK, 3a-
KpemJeHHBIX B JIerkol aJjio-
MHHHEBOI pamke. Maruut-
HEIf MOMEHT CHCTEMBl DaBeH
~350 CGSM. Ha pamke
HMeIoTCs HANHHADHYECKHE
NPWJIHBEL CO CKBO3HHIMH OT-
BEPCTHAMH AJS  HeOGOJbIIHX
BEPTHKAJNbHEIX BHHTOB, C TIO-
MOIIBI0O KOTOPHIX MOMKHO pe-
T'YJIHPOBATH NOJOXKEHHE LEHT-
pa taxectu (LIT) marnutHoi
CHCTEMBl — NI€PEMENIaTh  €ro
N0 BepTHKAJIH.

Jas perylupoBKH 1OJIO-
Kenus ILIT B ropusoHTanb-
Puc. 72. Kaprymka ¢ HakJIOHHBMH cTpeikaM#  HOH TIIOCKOCTH paMKa HMeeT

IBa  JIATYHHHX  CTePXHY
C BHHTOBOH pe3n6oii.

MaruuTHas cucTeMa KapTyUIKM IIOJiBElIeHA Ha TOPU3OHTAJbHOM
OCH, POJIb KOTOpO#H BBINOJNHAIOT XBe HHTH, CKPYYEHHElE H3 BOJIOKOH
HATYPAJIbHOrO IUeNKa. BHYTpeHHHe KOHIM HHUTEH 3aKpemIeHH Y3J0M
B KyJayKaX, HaJleTHX Ha Kpa#iHHe ctpeixd. HapyxkHble kxoHusl oGe-
HX HHTEH CKpeIJIeHbl C NOBOPOTHEIMH O6apalikaMH, KOTOPHE YCTa-
HOBJIEHH B BEPTHKANbHHIX IVIaHKax Kapkaca. UToGbl MOMEHT Kpy-
YeHHMs HHTEH He CKashiBaJCs Ha pe3y/bTaTax H3MEPeHHs MAarHHTHBIX
CHJI, OfHA H3 HHTeH 3aKpydeHa MO YacoBOH CTpeJKe, a BTOpas —
B NPOTHBONOJIOXKHOM HaNpaBJIEHHH.

Kapkac KxapTymWKH BHOOJHEH H3 aJIOMHHMS B BHIE KOJb-
Ia ¢ ABYMsl B3aUMHO NEepNeHAHKYJIAPHBIMH AHameTpaMu. B Mecte ne-
peceueHHs] IHAMETPOB YCTAHOBJIEHAa araToBaf TOHNKa B ONpaBe.
Ha xomblio kKapKaca Hakieen GYMaxkKHHIH OHCK C TPajfyCHO WIKaJoM.
K onnoMy M3 AHaMeTPOB NPHKPENJIEHO Ha KPOHIITEHHaX ONMOpHOeE
KOJ b1 O, OTPAHHYABAIONICe HAKIOH MAaTrHHTHOHX CHCTEMBL.

Tlox peficTBMeM BepPTHKaJbHHX MAarHHTHHIX cHaI Z uiau Z’ mar-
HATHAs CHCTeMa KapTYWKH HAKJIOHAETCS OTHOCHTENbHO IJIOCKOCTH
rOpH30HTa, B ceBepHOM mosymapuH, rfie cocrasasiomas Z MOJMOXKH-
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TelbHA, BHH3 OOpalleHb CeBepHBIE KOHIL CTPEJOK, a B IOXKHOM —
j0xKHuue. Bo Bpemsa uaMepenusi AedJeKTOPOM cocTaB/isfloiell Z wiu
Z' oHHM KOMIIEHCHPYIOTCS CHJIOH M3MEDPHTENBHOI0 MAarHHTa JedJiekTo-
pa, W TOrja MarHHTHas CHCTeMa KapTYLWIKH YCTaHaBJHBAaeTCs Iopu-
30HTaabHO. Tak Kak HHKAaKHX NPHCIOCOOJEHHH NJs OLEHKH MOJIo-
KEHHS CTPEJOK KapTyulka He HMeeT, TO TOPHM30HTAJEHOCTb HX Olle-
HHBAaeTCsl Ha IJas.

KapTymka XpaHuTcs B AepeBSIHHOM (yTasape, a BO BpeMsl NeBHa-
IMOHHBIX pafoT NOMeIlaeTcs B CYXOH KOTEJOK, Ha3blBaeMulf X e-
HOBH M (pHc. 73).

KpenoBo#ft KOTedoK CO-
CTOHT M3 JIATYHHOrO0 Kopunyca
H 3aCTeKJIEeHHO K P Bl LI K H.
B ueHTpasnbHO#l 4acTH AHA KOTel-
Ka YCTaHOBJEHA KOJOHKAa CO
mnuabko#. Ilnuapka ucnosb-
3yeTcs B KadyecTBe OMNOPH AJS Ha-
KJOHHOI KapTyiuku. PabGouas mo-
BEPXHOCTb LINUJbKH HamJaBJeHa
HPHIHEM HJIH CTEJJIHTOM.

Ha xkprike HaxoauTcs JaTyH-
Hag nJowanka, K KOTopoit Ha Bpe-
M HaG6JIOfEHHH NPHKpPEIJISeTCs
TpeMsi BHHTAMH JIATYHHAas 4YallkKa [JJs YCTaHOBKM AedJekropa.

Kotesnok umeer naBe mamn¢ W AJdd YCTAHOBKH €ro B HAKTOY3 KOM-
naca WIH B BHJIKY JeBuanuoHHOH tpesorn. Onma u3 nand cHaGxeHa
CbEeMHOH HaKJaJKOH, NpPenfATCTBYIOUIEd HAKJIOHEHHIO KOTeJKa BO Bpe-
Ms1 paboTh ¢ HedJeKTOpoM.

TouHOCTb mMOKa3aHMil KAapTYWKH C HAKJIOHHBIMH CTPEJIKaM{ 3aBH-
CHT OT IIOJIOXKEHHs LeHTPA TAMKECTH MATHHTHON CHCTEMBI U CTENEeHH
3aKpy4YMBaHHsl HHTeN ee mojBeca. [Tosmoxenne LIT Moxker H3MEHATH-
cq npu nedpopMauHH Kapkaca KapTyWIKH H pPaMKH, B KOTOPOH CMOQH-
THPOBAHBl MAarHHTHBIE CTPEJNKH, a TaKkKe NPH BHITATHBAHHM HUTEH.
Uro Xe Kacaercsi 3aKpyuyHBaHHs HHUTEH, TO OHO MEHSETCS He TOJbKO
NP HEOCTOPOKHOM OOpaunleHHH ¢ KapTyHIKOH, HO M BCIEIACTBHE KOJe-
6aHMi BJAXHOCTH M TeMIlepaTyphl BO3LyXa.

HsmeHeHHe MOMeHTa KpyuyeHHs HHTEH M HX HJIMHB MPOHCXOAHUT
TaK Yacro, YTO Mepef Kax/JblM BHIXOLOM Ha JeBHALHOHHbie PaGOTHI
KapTYWKy HeoGXONNMO 3aHOBO BLIBEPSTb.

PaccMoTpuM BeIBepKH HAK/IOHHOR KapTYWIKH,

Puc. 73 KpeHOBOK KOTEJOK

PerynmpoBka nonoX<eHusi UeHTpa TSMEeCcTH
MarHMTHOM CMCTEMbl NO BLICOTE

llenTp TAXKECTH MAarHHTHON CHCTEMBI HAKJIOHHOM KapTylKu HOJ-
XKeH HAaXOJQHUTbCs HA OHO{ TOPH3OHTAJBHOH NPSIMON C HHTAMH NOJBe-
ca, Ecniu UT Huxe ocu BpallleHHs] MAarHHTHOH CHCTEMBI, TO TOYHOCTb
H3MepeHHI BEPTHKAJbHbIX CHJI Pe3Ko CHHXKaercs, ecau xe IIT Gyner
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HAXOJAHTbCH BBHIIIE OCH BPAIUEHHs] MArHUTHOH CHCTEMBI, TO CTPeJKH
BooOIe He OYIyT YCTAHABAUBATBLCS TOPU3OHTAJBHO,

Perynuposky nomoxenns LIT npoussoxsit B GeperoBeiX yCJAOBUSAX.
[as 3TOro moMemalT KapTYIIKy B KPEHOBOH KOTEJNOK H H3MEPSIOT
Ne(IEKTOPOM COCTABJSIONYIO Z 3€MHOrO MarHeTH3Ma, NPUBOJAS CTPE]-
KH KapTyUIKH B TFOPH30HTaJbHOe nosnoxenue. Ilociie 3TOro mepecra-
BJSIIOT HM3MepHTEeJbHBEIH MAarHuUT JedJekTopa CcHayaja Ha OTcyer
Z—25 1. e., a 3ateM Ha otcuer Z-+25 1. e. B B 060HX c1y4yasx HaGawo-
zat 3a nosBefenneM crpeok. Korga LIT Haxozures B HOpMaJbHOM
HOJIOXKEHHY, TO NIPH YCTAHOBKE H3MEPHTEJLHOTr0 MAarHuTa Ha OTCYeT
Z—25 1. e. CTpPeJKH KApPTYIIKH HAKJOHATCA M KOCHYTCS CBOHMHU
CeBEPHBIMH KOHLIAMH  OIOPHOTO KOJblla, @ TpH OTCUETE, pAaBHOM
Z+4-25p.e., B CONDHKOCHOBEHHE C KOJbLOM HPHAYT IOXKHBIE KOHIBI
CTpesoK. MeHbUINA YroJ HAKJIOHA CTPEJOK YVKaXKeT Ha HEJOCTATOYHYIO
YYBCTBHTENbHOCTL MATHUTHOH CHCTEMBl BCJIEJCTBHe YDe3MEPHO HH3-
KOTO pacrnosioXeHHsi ee LeHTpa TsikecTH. B atom cnyuae LT HyxkHO
CMECTHTb BBEpX, AJS 4YeTO KapTYUIKY ClelyeT NOJOXHUTb B (QYTIsip U
OCTOPOXKHO, YTOOHE! HEe NMOBPEJHTb HHUTH INOJABECA, BLIBHHTHTb Ha He-
CKOJIBKO 060DOTOB BePTHKAJbHEE PEryJHDOBOYHBIE BHHTH IHJAWHIDH-
YeCKHX NPUJIHBOB PAMKH MarHHTHON CHCTEMBI.

Korga IIT nmpunomust Haj ocblo BpPAlleHHss MAarCHUTHON CHCTEMBI,
CTpeJKH He YCTaHaBJHMBAlOTCs: TODH3OHTAJbHO M H3MEDEHHE COCTaB-
Jgsiiomieit Z craHoOBUTCA HeBO3MOXKHHBIM. [lommxkenue IIT mocruraercs
BpailleHHeM Pery/JHpOBOYHEIX BHHTOB HO YaCOBOH CTpPeJKe ¢ IOMOULbIO
JATYHHOH OTBEPTKH, KOTOPAsT XPAHHUTCA B QYyTJAApe KapTYLIKH.

lNpoeepka MOMEHTa KpPyueHMSs HMTEM noaBeca

HuTi moaBeca MarHUTHOH CHCTEMBbl JOJIKHBI GBITH 3aKpyuyeHHI Tak,
yToGBl HX CYMMapHEI]I MOMEHT KpydYeHHs Obli paBeH HyJ0. Jpyrumu
CJI0BaMH, NMpPH OTCYTCTBHH BEPTHKAJbHBIX MAarHUTHBIX CHJ IIOABEIIEH-
Hasi Ha HUTSAX MarHMTHasi CHCTeMa KapTYIUKHM JOJUKHA COXPaHATb rO-
PH30HTAJNBHOE MOJOXKEHHE.

IlpoBepky MoMeHTa KpyueHHs BHINOJHAIOT Ha Gepery B Takoh
HOCJeJ0BaTeIbHOCTH.

IToMecTHB KapTyIIKy B KDEHOBOH KOTEJOK, H3MepAIT JAedJex-
TOPOM COCTABJISIIOLLY0 Z MAarHHTHOTO MOJsi 3€MJH; NOJYYeHHBIH OT-
cuer oOo3HayalT Z;. 3aTeM NepeMarHUUYHMBAIOT CTPeJKH KapTYIIKH
TakK, 4YTO6bl Ha KOHIlaX CTpesaoK, o0pallleHHbX K AedeHuio N IUKaJbl,
BO3HHKJ/IY I0KHBle MAarHUTHbIE MOJIOCH U, Ha06OpOT, HA KOHLAX, o6pa-
IIeHHbIX K HAesdeHHI0 S,— ceBepHble. [lepemarHuuMBaHHe BHINOJHSIOT
IyTeM HATHPAHHS CTPEJOK CrnelivajbHBIMU NJIockKUMH Marsurtami. ITo-
JIOJKEHHE 3THX MArHHTOB BO BpeMf NepeMarHHYHBaHHs [0OKAa3aHO HA
prc. 74. BHavane natuparor 5—6 pas cTpeskH, KOTOpHE HaXOAATCA
cnpaBa ot guaMerpa NS, satem 10—12 pas — crpenku Apyro#i moJo-
BHHBI CHCTEMBI M Jajee CHOBA 5—6 pa3 — mepBbie TPU CTPEJKH.

Ilocne mnepeMarHWUMBAHHS BTOPHYHO H3MEPAIOT COCTABAAIOULYIO
Z, nonyuast orcuer Z;. CpaBHHBawT oTcyeThl Z; u Z;. YeM MeHblIe
BeJIMYHHA MOMEHTA KpYuYeHHs, TeM 3TH OTcdeThl OyAyr Oauxe
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OIMH K Apyromy. MoMeHT KpydeHHS CUHTAeTCd HOPMAJbHBIM [IPHU
Z,—2Z,210 n. e. Ilpn 6oabirefl pasHOCTH OTCYETOB BBLIYUCJSIOT

7 Zi+ o A
cp= ) \H, YCTaHOBHB Ha BbIYHCJACHHBIH OTCHYET cp H3MEDH-

TeJIbHBIA MarHuT HedJexkTopa, NMOBOPAuMBAIOT GapallKH, K KOTOPBIM
NPHKPENVIEHB BHELIHHE KOHLbl HHTEH TOoABeca, 10 TeX mop, MOKa
CTPeJIKH KapTyIIKH He YCTaHOBSITCSI B IJIOCKOCTM TopH30HTa. Da-
paulik cJefyeT TNOBOPAYyHBAaTbh B OJHY CTOPOHY H IO BO3MOXKHOCTH
Ha OJXHHAKOBHIE VIJIBI.
Jlo6uBLich  TOpH30H-
TaJbHOCTH CTPeJNOK, CHH-
MaioT JAedJEeKTOp ¢ KPeHo-
BOT'O KOTeJNKa, YKJaJbiBa-
I0T KapTyWIKy B yTasp u
BHOBb  NePEMarHHYHBAIOT
CTPeJIKH, BOCCTAHAaBJHBaS
NIepBOHAYAJbHOE PaCIOJIO-
J)KeHHe MATHHTHBIX II0JIIO-
coB. ITocne atoro B Tperuit

pa3 usMepsior pedJeKTo- Punc 74. TlonoxeHue MJIOCKHX MarH-
pOM  cocTaBafioOWYw Z TOB NpH NEpPEeMarHHYNBAHHH HAKJIOHHOM
KapTYIKH

(otcuer Zs). Ilpu otcyter-
BHH MOMEHTa KpYy4YeHHH
orcueT Zs He OyAeT oTaHYaThes OT Z¢p Oosblie yueM Ha 5 A. e. OgHako
B psAfe CJAyYaeB pasHOCTb MexAy Zs H Zcp MOXer [PEBH-
maTh YKA3aHHYI0 BeJHUHHY. Torza HYXHO IOBTOPHTb IIPOBEPKY.
IlpuunHa BO3MOXKHOTO GOJBUIOLO pPACXOXKAEHUS OTCYeTOB Z3 H Zgp
OODBbACHAETCS TeM, YTO INIPH pPeryJaHpOBKe 3aKPYYHBaHHSI HHTEH wu3:
MeHseTCd HX AJHHA, a CcJAef0BaTeqbHO, MeHseTcs U TOJOXEeHHe
OeHTpPa TSXKECTH MAarHUTHOM cucreMbl. Ilepememenve neHTpa TH-
JKeCTH CKa3bIBA€TCSl Ha YYBCTBHTEJbHOCTH KAPTYMIKH X JEHCTBHIO
BEPTHKAJ/bHBIX CHJ H II03TOMY OTCUETHl IO AedJaeKkTopy MOTYT cTaThb
uHbIMH. CymecTByeT GoJiee cTporasg MeTOAMKAa IPOBEPKH HAKJIOHHOM
KapTyIlKH, YYUTHIBAIOLIaS OJHOBPeMEHHOe BJHAHHe HAa MAarHHTHYIO
CHCTEMY M BEPTHKAJbHOTO MArHHTHOTO NOJIST M CHJBL TsiKecTH. OnHa
KO 3Ta MeTOJHKa He IIOJYYMJa IIHPOKOTO DACIPOCTPAHEHHSI B CBA3H
C ee OTHOCHTEJbHOH CJIOXKHOCTBIO.

§ 26. KAPTYWWKA C MAJIBIM MATHUTHBIM MOMEHTOM

Kaprymka ¢ MaJblM MarHUTHBIM MOMEHTOM HJIH, Kak
ee HHAUE HA3BIBAIOT, MeTrKag KapTyMmKa npeanoxena B. I, ITas-
JHHOBHIM [JsI ONIpefesieHHss oco0Oro BuIa YEeTBEPTHON [eBHALUH —
JeBHAaLHH OT UHAYKIHH (cMm. § b1).

Otnuume Jerkoil KapTyMKH OT OOBMHOH COCTOHT B TOM, UTO €€
MarHuTHasi cucTeMa coGpaHa u3 CTpesiok Majoll Toamuusl, IMostomy
MAaTHHTHHIA MOMEHT KapTywku [laBauHoBa B cpelHeM paBeH BCEro
100 CGSM, 1. e. o npHMepHO B 15 pas meHbllle MarHUTHOTO MOMEHTA
OGBIKHOBEHHOH KapTYLIKH.
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Jlerkas kapryuika, yCTaHOBAEHHas B HAKTOy3, MpaKTHYECKH He
HAMarHHYHBaeT HOJEM CBOHX CTPEJIOK MATKOe IKeJe3o ,KoMIieHca-
TOPOB YETBEPTHOH JAeBHALUH M BCJAEACTBHE 3TOrC JeBHAMMH OT HH-
LYKUuH He HMeeT. Ecim comOCTaBHTL peaynbTaThl HaGajOLeHH{ uer-
Begmoi’x NeBHAllUH, BBHIIOJHEHHON CHauasia ¢ INOMOINbIY OOGLIKHOBEH-
HOHM, a 3aTeM C NOMOIUBIO JETKOH KapTYWIKH, TO MOMKHO NOJAYYHTD
BEIHYWHY NEBHALHUM OT HHAYKIHH,

M?I‘HHTHaH cHCTeMa KapTyllKM CMOHTHpPOBaHa B aJ/IlOMH-
HHEBOH paMKe, COeNMHEHHOH C KapKacoM,

Kapkac cocrour u3 KOibla H [ABYX B3aHMHO IepPREHIMKYJSD-
HBIN 1raMerpoB. Ha xoabue ykpensien GymMasKHBIH JHUCK C rpafycHOR

Puc 75 Korenox ITasaunosa
a ~— xoTeslok 6 — nejeHraTop

1IKaI01 — TOYHAs KONHS WKaJabl KapTymku 127-mMM kommaca u obec-
neyuBaeT ONpeeseHye NENeHroB ¢ TouHOCThIO (,2--0,3°.

B ueHTpe Kapkaca pacCHOJIOKeHa aratoBasg TOINKa B aJIOMHHHE-
BOl 0N p aBe, KOTODOH KapTYLIKa ORHPAeTcs Ha OCTpHE MINHJILKH.

XpaHAT KapTYWIKy B IepeBsiHHOM QYTaspe, a Bo BpeMs pabGoTH
NOMELIAI0OT B CrENHasbHBLIi CYyXOff KOTeJOK, CHaOXKeHHBH meJeHra-
Topom (puc. 75).

KoTenoK COCTONT H3 JaTyHHOro Koplyca M CBEMHOR 3acTek-
JIGHHOH KDBHIIIKY.

BuyTpu Kopmyca HaxoZUTCd KOJOHKA CO WHNUJALKOH, HA
KOTODYIO M ONMpAaeTcsi CBOeHl TONKOM Jerkas kaprywika. Ha creHkax
KOpnyca HaHeCeHbl 1Be KypCOBBIe uepTH HJs orcyera Kypcos. OGe
yepThl PAacHnoJIOXKEeHH B OJHOH BePTHKAJbHOH IUIOCKOCTH, NPOXOIs-
el yepe3 IeHTp KoTeaka. Ha Kphilllke KOTeJIKa YCTAHOBJEH Ie-
JeHTaTOP C NPeAMETHOH M IVIA3HOH MUIUEHAMH H YallKO# 1Js
ned.ekropa. K matyHHOMY 060AY KpHILIKH NPHKPENJIEHO HA BHHTAX
KOJIbIIO, Ha KOTOPOM HaHeceHa asuMyTajibHag rpajycdas iukana Jus
0TCYeTa KYpCOBHIX YIJIOB.

Huast moABecKH KOTesNKa B HaKTOy3 KOMIAca HMeeTcss Kapnaa-
HOBO KOJNBIO ¢ ABYMs nandamy, a A9 NPHAAHHA KOTEJIKY yc-
TOUYUBOrO MOJOMKEHHS] OTHOCHTEJIbHO IJOCKOCTH TOPH30HTAa B HHX-
Hell 4acTH KOpnyca PacnojioXKeH MacCUBHBLIH CBHHLOBHIA TP Y 3.

BmecTo cmeuuaJpHOrO KoTesqka npH paborte ¢ Jerkoit Kapryuw-
KOl MOMKHO BOCHOJIb30BAThCS KOTeJKoM 127-MM KoMpaca, BLUIMB U3
Hero XKHIKOCTb U XOPOIIO €rc NPOCYILHB,
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KapTyliky ¢ MaJblM MarHHTHBIM MOMEHTOM HYXKHO NepHOAHYe-
CKH NOjBejraTh npoBepXe. [lis NOBLIMICHHS TOYHOCTH HAaOMIOHSHHI
0CcO6eHHO B3XKHO NMPOBePATh KAPTYNIKY HA 3aCTOH, TaK KaK HpH Ma-
JIOM MAarHHTHOM MOMEHTE €e CTPEeNOK Jaxe HesHauuTenbHoe H3OHITOU-
HOe TpeHHe M§}Klly TONMKOH M UINHJIbKOH MOMKeT NPHBECTH K 6OJbLUINM
omnbxaM, 3acroit JIerkofi KapTYUIKH IPOBEPSIOT TEM XKe cnocoGom, Kak
M 3aCTOi OGBIKHOBEHHOI KapTyWKH koMnaca. Besnunna yraa sacros y
JIEFKOA KapTYWIKH 3aBHCHT OT BeJIHYMHHI BpaIlalOIIero MOMEHTA, KO-
TOPHIA BhIpaxaeTcss GHOpMYyJoH

P=M.Hsinaq,

rie Mg — MarHuTHHH MOMEHT CHCTEMH CTDEJIOK;
H — ropusonTanbHas COCTaBASIONIas 3eMHOTO MarHeTH3Ma;
0-— yTOJ1 OTKJIOHeHHs1 ocH NS KapTyumiku oT McpUAHAHA.

Y 0ObLIKHOBEHHON KOMNAacHOH KAapTYUIKH 3a CYET CPaBHHTEJBHO
Gonbumoro MarHuTHOro MomeHnra (M =1500CGSM) Bpamaromu#
MOMeHT P [0CTaTOYHO BeMK Jaxe B TeX IIHPOTaX, Ile COCTaBJRIO-
mas H Bopaxaercsi COTHIMH JoasMu 3pcrefa. [lostoMy 3actoii
OOGBIKHOBEHHON KapTYIIKH OPH HCOPABHBIX IIMHJIbKE H TONKE He
BO3HHKaeT BIIOTH A0 WHPOT 75—80°,

HHoe mosoxeHHe ¢ JIeTKOH KapTYWKOH. Y Hee B CBSI3H ¢ MaJioH
BesuunHOH M, MomeHT P uMeer odeHb HeOOJBIIYIO BEJHYHHY, H,
y1o6n H30exaTh MOABJEHHS 3aCTOsl, HEAOCTATOYHO TOJBKO 3aMe-
HHTb IINHJIbKY HJIH TONKY, HO TpebGyeTCsl TakyKe MOBECTH MAaTHHUTHBIH
MoMeHT M 0 Takoro 3HaweHHsi, KOTOpoe COOTBETCTBYeT MIHPOTE Me-
cra. [Ipn pa6Gote B BBHICOKMX LIMPOTAX MAarHUTHBII MOMEHT CJeLyeT
YBEJNHYHTb, a4 B HHU3KHX — YMEHbIIUTb, LI3aMeHeHHe MarHHTHOro MO-
MeHTa, T. €. HaMardWyHBaHHe WJIH pa3MarHUYMBaHue CTPEJOK, HO-
CTHTAeTC HATHPAHHEM HX MJIOCKMMH MarHUTaMH.

HoBoxute MoMeHT M: mo TpebGyeMoOil BeJHUYHMHBI HYXKHO RO NPO-
BepKH Jerkoil kaprtymiku Ha 3actofd. IIpu srom Beawmunny M. aada
IlaHHOA WHPOTH CHUMaIOT € rpaduka, NMOMELIEHHOTO B 3aBOJCKOM
OIHCAHHH KapTyIIKH.

IMoMumo npoBepKM KapTYIIKH Ha 3acTOH, HeOOGXOXHMO MNEPHOAH-
YeCKH NPOM3BOAHTHL BBHIBEPKY NPEAMETHON W TIJIa3HOfi MHIIEHed me-
JIeHraTOpa, BHIBEPKY NpPH3MH, a Takxe OOILYyI0O MPOBEPKY KapTYUIKH
U cyxoro Kotenka, Mertoguka Bcex aTHX paboT Takas e, Kak npH
BHIBEpKe KoMmaca ¢ OGBIYHOH KapTYIIKOH,

§ 27. CYAOBOHA MHKNUHATOP

CynoBHIM WHKJAHHATOPOM (pHC. 76) HasbiBaercss NpH-
6op, MO3BOJSIOMHE ONPENeNATh> BEeJMYHHY HAKJOHEHHA MAaTHHTHOTO
nojsi cyaxHa. STHM NMpHOOPOM MOXKHO TaKXKe ONPENeNHTb HAK/JIOHEHHE
MarHuTHoro noss 3eman. IlpegHasHaueH CyLOBOH HHKJAMHATOD I
YHHUTOMEHHS] KPEHOBOH JeBHAllMM MArHUTHOrO KoMmaca.

YerpoiictBo npubopa HecoxHOo. OH HMeeT ABYXCTPEJIOYHYIO Mar-
HHUTHYIO CHCTEMY C MAarHHTHHIM MOMEHTOM B HECKOJBKO COT edH-
Hu CGSM. Takas HeGosbuiag BeJHYHHA MArHUTHOIO MOMEHTA Bbl-
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6paHa I TOTO, YTOGHl MAaCHMTHOE nOJE CTPEJOK HMHKIHAATOpa He
NPOHU3BOAMIO HHAYKTHBHOTO HaMarHHYMBAaHHs MATKOro rKesesa, ycTa-
HaBJIHBAaeMOTO B HaKTOy3e Komnaca, HaMarHHuMBaHHe 3TOTO KeJe3a
MOT10 OBl NpHUBECTH K OWMGKAM B ONpefe/]eHHM BEeJHUWHBl HAKIOHE-
HHsl MarHHTHOTO IOJIsI CyAHa.

! 2 J 4 5 6
N\ L A

a2

Puc. 76. CyZLOBOH HHKJIHHATOP:

I — xopnyc; 2 — paMKa MArHHTHOfl CHCTeMBl; § — OCb MATHHTHOH CHCTeMBI; 4 — ¢yrtep, 5 — noa-

HATHUKH; 6 — CTEK/JSAHHAS KpBIUIKA; 7 — apPeTHPHBle YCTPOHACTBa; & — IPY3 IUKaJdb, 9 — meHan

KOMOEHCALMOHEBIX MarunTos; 10 — oGo#ima; [I — maATHHKOBaf WmKada; [2 — nandsl, 13— mar-

HUINBIC CI1pedkH; [4— yKasaTenbHble CTpeNKH (HuAekch); 15 —rpys kopmyca; J6 — 6asaHCRPO-
BOUHble rafiku; I7 — ocb LIKaJbl

MarHuTHag cHCTEMa UMeeET FTOPHU3OHTANBHYIO 0 Cb U3 npoy-
HOTO CIIaBa, Ha KOTOPOH cuCTeMa MOXKeT CBOGOAHO BpamiaThCsi B
BePTHKAJbHON IJIOCKOCTH. KOHUB 3TOH OCH ONHPAOTCA Ha MOA-
WHIHHKK 4aCOBOrO THMA.

Jl1s pery/JMpOBKH TPeHHs OJMH M3 MOJAUIMIHMKOB 3alpecCcoBaH B
JATYHHYIO ONpaBy, MPeACTaB/sIOUyl0 cO0Oil BUHT, r0JI0BKa KOTOPOTO
obpailleHa K 3aCTeKJEHHOH KpbmKe. drta AeTanb npubopa HasbiBa-
ercsi pyrepom.
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Broaby ocd NS MarsuTHOi CHCTEMBl pacmoJiOKeHa Jerkas yKa -
3aTedbHas cTpeJdKa (MHIEKC) M3 HEeMarHHTHOTO MarepHaJa,
C TOMOIIbK) KOTOPOH MNPOH3BOLHTCA OTCUET BEJHUUHBH HAKJIOHeHHUS
mo wkaJge. I ¥ CcK cO WKaNO¥ TaKkKe MOJBENIEH HA TOPU3OHTANBLHON
OCH B araToBbHIX WJH DPYGHHOBHIX TOAIUIMNHHAKAX H MOMXKET TMOBOPAYH-
BATbC B BEPTHKAJbHOH IJIOCKOCTH. TpeHHe B MOAINMIHHKAX IIKaJbl
perynupyercss OTAeNbHRIM (yTepoM. B HuXHell yacTH HMCKa yKpen-
JeH HeOOJbLION JATYHHBI T pYy3, NPEBPalIaloliMii Becb IHCK CO
IIKaJOH B CBOEr0 pOAa MasfTHHK. DJjarogaps stomy orcuetsr 90°
WKa/abl PaclosaraloTCs Ha OTBECHOM JHHHH, HE3aBHCHMO OT MOJIO-
XKeHua Bcero mpubopa, u onpefensiTb HaKJOHEHHE MOXKHO Haxe IPH
KpeHe CYAHA.

Pas6uBka mKans BHINOJAHEHA B 4eTBepTHOM cueTe ot 0 mo 90° B
Kaxao# uerBepTH. HyseBble neseHus pacmosoxeHsl B IJIOCKOCTH
ropusoHTa. llena penenys wkaawel 1°, a TOYHOCTL OTCYETA HAKJOHE-
HHUSI HaxoAuTcst B mpepeaax 0,3—0,5°.

Kopnyc npubopa usrotoBnes u3 cHiaymuHa. C JHLEBOR cCTO-
POHBEl OH 3AaKPHIBAETCH CTEKJAAHHOH KpPHIIIKOH, yAep:KHBAeMo# mnpu-
JKHMHBIM KOJIbIIOM Ha BuHTax. /[las noaBeckn mnpubopa B HAKTOY3
HMeIOTCSl JIBe OTKHAHBle Landbl ¥ Habop CMEHHBIX YIJHHHTEIbHBIX
HacaJoK /sl HCIMOJb30BaHHA mnpHOOpa HAa KOMIAcax PasHbX THIIOB.
Olkana u MarHuTHasi cHCTeMa CHaGXKeHH appeTHpP a M H, KOTOpble
aBTOMAaTHYeCKH cpabaThiBaloT,* ecad MNpHXKaTh Handbl K KOpmycy.
Hnst pazappeTHPOBAHHS IUKaJbl W MarHUTHOH CHCTEMBl JOCTATOYHO
pasBecTH Landsl B CTOPOHHL,

KoHCTpyKLMell HHKJAMHATOpa IPeAYCMOTPEHa pery/JHpoBKa HoJO-
JKeHHST LEHTPA THAXKECTH CHCTeMbl CTPeJOK OTHOCHTEJBHO e€e OCH Bpa-
wenus. A 3TOro Ha pamKe CHCTEMBl NEpHNeHAHKYJAsipHO ocH NS
YCTAaHOBJIEHHl [1BA CTEPXKHsS C pe3b00H, Ha KOTOpble HaBHHYEHH 0a-
JaHCHPOBOUHBle TafikH. [IBe npyrue OaJjaHcHpOBOYHHle TralKH, obec-
neywBalOIlHe TepeMelleHne IEHTpa TaXecTH BAoAb AHHHM NS cu-
CTEMbl, HaXOAATCA Ha yKas3aTeJbHOH CTPEJKe.

B KOMIIEKT CyLOBOTO HHKJHHATOpA BXOAAT UYETHIPE DPAa3JIMUHBLIX
no cujae maruura. Mx ycraHaBaHBamOT CBepxy B ofoliMy Ha Kopmyce
npu6opa B Tex CJaAydasX, KOTZA MO NOKAa3aHUSIM HHKJIHHATODA KOM-
OEHCHPYIOT CHJIB, BHI3LIBAIOLIHE 3JAEKTPOMATHHTHYIO [EBHANMIO, H
NPH HCIOJB30BAHMM TPUGOPa B KayecTBe MAarHHTHBIX BECOB,

WuKanHATODP NMOCTABJSIETCS HA CYNHO B JepeBSHHOM (yTJasape.

3sMepsiTb MAarHWTHOe HAaKJOHEHHe Moy 3eMJH HeoOXOAHMo Ha
Gepery, yCTaHOBUB HHKJIMHATOD Ha [EBHALMIOHHYIO TPEHOI'Yy WM XKe
IpocTO JlepXa ero B pykax 3a uandsl il pacloJOXKHB NPHOOp Tak,
YTOOH TJIOCKOCTh KAYaHHA MAarHHTHON CHCTEMBl HaxXOAUNach B IVIOC-
KOCTH MaruutHoro Mepuiuana. Cmycrs 1,5—2 MuH, B TeueHHe KOTO-
pPbIX MAarHWTHAas CHCTeMa IpHJAeT B NOJOXEHHe paBHOBecHsd, GepyT
oTcuer mHo INKasne. DTOT OTCYET M BBHIPAKAET BeJHUAHY MArHUTHOTO
nwakaonenus /. Kak yxe roBopuioch, TOUHOCTb ONPENENEHHS BeJH-
yupsl | cymoBbiM HHKJIHHaTopoM  cocrasasger 0,3—0,5°.  Boabweir
TOYHOCTH JAJS lleJiell VHHUTOXKEHHS KPEHOBOH JeBHALHu He Tpebyercs.
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Moxer BO3HHKHYTb BONPOC: KaKMM 06pasoM YCTaHOBWTb HHKJH-
HaToOp B IJIOCKOCTH MepHAHAHA, He TNOJb3YACh KOTEJKOM KoMmiiaca?
3ajgava sTa pemlaeTcs NyTeM MeJJIEHHOro IIOBOPOTAa HHKJAHHATOpA Ha
TPeHOTe HJH B DPYKaxX BOKPYr BEPTHKAJbHOH OCH JO TeX HOp, TOKa
OTCYET MO WIKaJe He CTaHeT HauMeHbWHM. Hammenbummiy orcuer mact
BeqUYAHY [, COOTBETCTBYIOIIYIO MOJIOXKEHHIO NpHGOpa, B MJIOCKOCTH
MepulHaHa, T. €. Kak pa3 TOT OTCYET, KOTOPHIH HYXKHO Ompe-
JEeNNTh.

Bo BpeMsi yHHuTOXEHHS KPEHOBOM MNEBHAUMM HHKJIHHATOPOM OI-
penensioT HakJOHeHHe ]’ marHuTHOro mossi cymHa. C 3TO# mesblo
JIOXKAaTCd Ha MarHuTHHE Kypc 90 mam 270° u ycramaBmuBaioT npu6op
B HAaKTOY3 BMeCTO KOTeJKa Kommaca. Ha ykasaHHBIX Kypcax CHCTe-
Ma CTPeJIOK HMHKJHHATOPa PAaCHOJOXKHTCH B NJIOCKOCTH MarHHTHOTO
MepugnaHa ¥ OyAeT HaXOIMTbCS NON BO3AEHCTBHEM JBYX CHJ: Tro-
pusoHTanabHOR cuanl HoS,w u BepTHKaAbHOU cHaH Z'o *t,w. Och NS
CHCTEMBl CTPEJOK YCTaHOBHTCS MO paBHOAeficTBymomedl cux H'o™,w
uH Z’ost,w, KOTOpas COCTaBJASEeT C IVIOCKOCTBIO TOPH3OHTA HCKOMBIi
yroa I’.

PaccMOoTpuM BHIBEDKM CYyIOBOTO HHKiauHaTtopa. Ilepast BbI-
BepKAa 3aK/JII0YAeTCs B BHIABJIEHHH W YCTPAHEHUH 3aCTOSi MAaTHHTHOM
cucTeMsl pubopa, a BTopasi — B PETYJHPOBKe HOJOXEHHS LEHTPa TH-
JKEeCTH 3TOH CHCTEMBL.

O6e BLiBepKM HYKHO BHIOJHATbL Ha Gepery B TaKOM MecCTe,
rlie MarHHTHOe Nojie 3eMJIH He HCKaXXeHO APYTrHMH MArHHUTHBIMH I10-
JISTMH.

fTposepka MHKNMHATOPa Ha 3acTOH

Jlasi BHIMOMHEHHsA 3TOH NPOBEPKH NMOMeNaloT NpHGOp Ha BHJIKE Je-
BHAIIHOHHOA TPEHOTH NMpPHMEPHO B TJAOCKOCTH MepHIHaHa M, NaB CH-
CTeMe CTPeJOK H IHCKY CO HIKaJIOH YCHOKOHTbCH, 3aMedaloT OTCUeT
no wkaje npubopa ¢ MAKCHMaJbHO BO3MOXKHOH TOUHOCTbIO. 3arteM
C IOMOIIBI0 HeOOJBLIOr0 MarHHTa OTKJIOHSIOT MATHHTHYIO CHCTEMY
npu6opa u3 TNOJOXKeHHsl paBHOBecus Ha 2—3° H, Koria
KoneGaHusT CHCTEMBl IIpeKpaTATCS, CHOBA 3aMEYaloT OTCYET MO
IKadae.

IIpn orcyrcrBunm 3actos o6a oTcyera OYyAYyT OTAMYATBCA HPYT
or apyra He GoJbuie ueM Ha 0,3°. Boabmas pasHOCTb YKaXXeT Ha Ha-
JAuyde M3GBITOYHOrO TPEHHs B TOAIIHIHHKAX CHCTeMbl CTpeJoK. B
5TOM CJyyae HaJo CHSTb CTeKISHHYIO KDHIIKY npub6opa, oOTHaTh
CTOTOPHYIO TaHKy ¢yTepa M HEMHOIo NOBEPHYTH €ro NPOTHB 4aco-
BOH CTPEJKH.

Ilocne atoro cHOBa HYXHO HOBTOPHTb NPOBEPKY Ha 3acToH.

B cBf3H € MaJbM MACHHTHBIM MOMEHTOM CHCTEMBI CTPE/IOK HH-
KIHHATOPA Pery/JMpoBKa TPeHHS ¢ noMouibio dyrepa Tpebyer ocoboii
BHHMATEJAbHOCTH M AaKKypaTHOCTH. Jxia JOBeJeHHsi TpPeHHs 10 [0o-
NYCTHMHX TNpeLeJOB BbIBEPKY NPHXOAHTCA MNOBTOPATb -HECKOJBKO
pas noApsa.
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‘ PerynupoBka NONOMEHMS LEHTPa TAKECTH
MarHMTHOM CUCTEeMBI

LleHTp TAXeCTH CHCTEMBl CTPEJOK HHKJMHATOpa JIOJMKEH Haxo-
JUTbCH HAa OCH BPAllEHHST ITOA CHCTEMBL.

[Tpexne Bcero ycrpansiior cmemenve IIT Broap Jaueub, nep-
neHaukynapuoii ocu NS. C 3T0fi 1esbi0 yCTaHAaBAMBAIOT HAa BHJKY
TPEHOTH KOMIACHBIfi KOTEJOK M, HOBOPAYMBAS BHJKY, NPHBOAAT K
HOCOBOH KypcoBoil uepte orcuer 0° KapTymIKH. 3arem yGHpaIOT Ko-
TeJOK M CTAaBAT Ha ero Mecro MHKJAMHaTOp. IIpHGop mpu arom pac-
MOJNOXKUTCST NEPNEHIHKY/ASPHO MEpHAHAHY H OTKJOHSIOUlee HeHCT-
BHE Ha CHCTEMY ero CTpesok OyAeT OKa3blBaThb TOJNBKO BepTHKAJb-
‘Has cocTapjdlomas Z 3eMHOro MarseTHaMa,

Ecnu neHTp TAXKECTH CHCTeMbl CTPEJOK HAXOAMTCA TOYHO HA
ocu NS, 10 oTcuer mo wikajge npubopa Gyner pased 90°. Ilpu cme-
wennn LT B mepneHAHKY/JISPHOM HanpaBjieHHH OTcY4eT GyHeT HHBIM.
Torna chjenyer CHATb KpHIUKY npuGopa H nepeMeCTHTh OXHY HJH
o6e OoxkoBble 0aJlaHCHPOBOYHbIE TafKH MAarHUTHOH CHCTEMBI TaK,
yToGH OTC¥eT mo WKaJe crad paBauiM 90°. 3areM, He Tporas BHJKY
TPEHOrH, HYXHC NOBEPHYTh MHKJAHHaTop Ha 180° u, ecnu orcuer
BHOBb Oyler oTaHuatbca or 90°, mOBTOPHTb pPETYJHPOBKY.

CMelleHHe [EHTPa THXKECTH BIOJL OcH NS MariHuTHOH CHCTEMBI
MOXKHO BBISIBHTb IIyTeM CJIHYEHHS OTCYeTa 110 INKaJe HHKJIHHATODA
¢ (¢aKTHUeCKOH BEJHUYMHON MAarHUTHOTO HAaK/JIOHeHMs [ B AaHHOM
paiione. Orcuer 6yAer coBmajarth C BEJHUYMHOH / TOJNBKO NMpH OT-
CYTCTBMH mpoxonbHoro cmemenns IIT.

IlpoBepky mpomsBoiaT B cAeAylolieM NOpAnKe. YCTaHABAUBAIOT
Ha TPEHOry KOTeJNOK KOMNaca H IOBOPAYMBAIOT BHJIKY Tak, 4TOOHI Y
HOCOBO#I KypCOBOH uepThl OKasajicsa orcyer xaprywku 90 mam 270°
Janee CHUMAIOT KOTEJIOK U CTABSAT HA €r0 MECTO CYLOBOH MHKJHHATOP.
[Tonoxenue BHJIKH TpPEHOTH npu 3TOoM GyJeT TakKHM, YTO CHCTeMa
CTPEJNOK HMHKJIMHATOPA OKAaXKeTCs B MAarHHTHOM MepUAHAHe M Ha Hee
6ynyT HelcTBOBATH 00G€ COCTABJSIONIME MAarHHTHOrO 1noJs 3eMJH.
Korna marHuTHasi cuctemMa mpufopa HpPHIAET B HOJOXKEHHe PaBHOBE-
cusl, 6epyT OTCUeT mo LUKaje H B Cjyude DasHHLUB MEXJY HHUM M Be-
JuuuHOi [ IJsg JaHHOrO paiioHa AOBOJAT OTCYET JO HYXKHOTO 3HAUYe-
HUSI ¢ MOMONIbIO GAJIaHCHPOBOYHBIX r'aeK, HaXO[SLIUXCS HA YKasaTelb-
HOM CTpeJKe MarHHTHOH CHCTEeMhl MHKJHMHATOpa.

Jnsi Gosbie#t TOYHOCTH TOBTOPAIOT BHIBEPKY, H3MEHHMB NOJOKe-
HHe HHKJHHaTopa Ha 180°.

Ecau pasHocts Mexpay BeaHuumHoi I M OTCUeTOM mo IUKaje HH-
KNUHaTOpa He npeBocXomuT 3°, mocienHiol peryiuposky IIT moxnO
He DPOM3BOAMTb. B 3TOM ciyyae mpH YHHUTOXEHHM KPEHOBOH JeBHa-
UHMH OTCYET, MOJIyYeHHBIA 1Mo mpubGopy Ha Gepery, MOXHO NPHHHMAThH
YCJOBHO 3a BeJIHUHHY GeperoBoro Hak/JOHEHHS, K KOTOPOMY M CieXy-
€T Ha KOoMmIace HNPHBOJUTL HAKJIOHEHHe CYLOBOTO MArHHTHOTO MOJS.



I'nasa 1V AUCTAHLHOHHLIE MOPCKHE MATHUTHLIE KOMMNACbI

§ 28. HASHAUYEHME U KNACCUDUKALIUS KOMIMACOB

JucTannuoHHble MarHHTHBIE KOMNACH! IIpefHa3Haue-
HBl He TOJBKO JJISi yKasaHnus Kypca cyAHa H IeJeHTOBaHHs, HO W AJs
nepejayyn NoKa3aHHH OCHOBHOIO KOMIAaca B Pas3jyuHbBle DYHKTBI CYIHa,
ofecnieyenys paGoThl aBTOPYJeBOro, Kypcorpada, pajuomneseHratopa
H pajaHoJoKaTOopa.

CoBpeMeHHble AUCTAHUMOHHbIE MarHUTHBIE KOMMAchl KiacCHpHULH-
pYIOTCSl IO NPHHLHUMY AeHCTBHS YYBCTBHUTEJIbHOTO 3JIeMeHTa, 1O BHIY
JAMCTAHIMOHHOH Nepefayd K NO TPHHUWUNY YCTPOMCTBA CJAefAlEH CH-
CTEMBI.

[To npuHnuny KefCTBHA YYBCTBHTEJBHOTO 3JI€MEHTa NHCTAHIHOH-
Hble KOMIacel MOAPA3feNdIOTCs Ha: CTPeJOoYHble, HHAYKIHOHHEIE,
THPOMArHUTHBIE CTPeJIOUHbIe, THPOMHIYKUHOHHEIE.

B cTpeToOYHBX AHCTAHLHOHHBX MATHHTHBX KO M-
macax B KaueCTBe UYBCTRHTEJBHOrO 3jieMeHTa HCNOJIb3yeTcs CHCTe-
Ma MarHHTHBIX CTpeEJIOK.

B MHAYKUHOHHBIX KOMNDAacCaX YYBCTBUTEJbLHLIK 3JIEMEHT
COCTOHT M3 CHCTEMbl HHAYKUHOHHBIX OPYCKOB,

B rupoMarHHWTHB X CTPEeJOUYHBX UHTHPOHUHALYKIHOI-
HBIX KOMNacax HCNONb3YIOTCI COOTBETCTBEHHO CTpeJOUHbBe
HHJYKIHOHHBIE YYBCTBUTEJbHBIE 3JE€MEHTHl, HO HX MOKa3aHHs IpefBa-
PHTEJNIbHO OCPeHSIIOTCSI THPOCKOINIOM H TOJIBKO TOCJ€ 3TOTO NMOCTYNaloT
B CXeMY JAMCTAHLHOHHOH Mepejaud.

Kpome nepeuncieHHBIX, HMEIOTCS KOMIACH C 1€ KTPOHHBI M H,
HHAYKTODHBMH, MAarHHTOCTPHKUHOHHBIMHY H JAPYTHMH
UYBCTBHUTeJbHB MH 3demeHTaMH OIHAKO NPaKTHYECKOTO
NpHYMeHEHHs] OHH IIOKa He IMOJY4YHJIH.

Ilo BHIY NHCTaHLHOHHOI Tepefayd MarHHTHble KOMTAchl GBIBAIOT
C ONTHYECKOH H ¢ 3JeKTPHYeCKOil AUCTaHUHOHHOR Hepelauel. B cy-
[IeCTBYIOIIMX KOHCTPYKUHUSIX MAaTrHHTHHIX KOMIacOB 3JeKTpHYecKas
IACTAHIHOHHAsA Tlepefaua OCYHIeCTBJsIeTcd JM6O 1O HHAYKUHOHHOM
cXeMe Ha CeJbCHHAaX H MAarHecHHaX, JHOO IO NOTEHUHOMeTPHYECKOH
cxeme,

Ilo npuHnunMy ycrpolicTBa caefsiliedl CHCTEMBl JUCTaHLHOHHBIE
KOMIIachl BBIMYCKAIOTCS ¢ POTOMATrHHTHOMN, NeKTPOJHTH:
YeCKOHN M HHAYKIUMOHHON cAeAsdm el CHCTEMOH.
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§ 29. NPUHLUMUNBI YCTPOHUCTBA M PABOTHI
YYBCTBMTEJIbHBIX DJIEMEHTOB KOMIACA

B  jaucraHuHHOHHBIX MArHHTHBIX KOMHAcax HaHBOJb-
Iee pacnpocTpaHeHHe MOJYYHJIH CTpPeJOYHble, WHAYKLHOHHBIE, THPO-
MarHuTHble H THPOHHAYKLHOHHBIE YYBCTBHTEJbHBIE 3JEMEHTHI.

MHAYKLMOHHDIK YYBCTBMTENbHLIM 3MEMEHT

ITpunuun pmeficTBHA HMHAYKIHOHHOIO 4YYBCTBUTENBHOrO 3jeMeHTa
3aKJI09aeTCsl B CJAELYIOIIEM.

[IpeacraBum cebe mHHeHublA GPYCOK, M3TOTOBJEHHBIH U3 MSATKOrO

B MarHuTHOM OTHONIEHHMH (eppoMarHuTHOro Marepuana. Ilycrs Gpy-
COK IOMelleH Ha CyAHe TOpPH3OHTAJbHO H TaK, UYTO €r0 MOXKHO
[NOBOPAYHBATbL B TIOPHU3OHTANBHOH MJOCKOCTH, MaruutHoe moJe
cynHa B o6beMe Opycka OyIeM CUMTATh Ofi-
HOPOAHHIM MnosieM. VI3BeCcTHO, uTO HaMarHHu-
YEHHOCTb JIHHEHHOro (eppoMarHuTHOro 6py-
CKa B OAHOPOAHOM MAarHHTHOM MOJIe HPSMO
IpONOpIIHOHANbHA KOCHHYCY Yyraa, o6paso- ~
BAHHOTO NPOAOJBLHOH ocblo Gpycka ¢ Ha- Ave ==
npasienuem nojs. ChenoBaTenbHO, ecan |
PacnojioXuTh OGPYCOK NPOAOTBLHOH OCBIO IO
HanpapJeHUID  MATHUTHOTO  1OJsd, T. €. Puc. 77. [IpuHnunnanbHas
10 HanpaBJeHHIO DaBHOJEHCTBYIOLIEH CHIHI  cXeMa HHTYKITHOKHOTO
H’, 10 oH OyneT HaMarHWYMBATbCH IOJHOH  YBCTBUTCIBHOTO  3JEMEH-
cuiaofi H’, v ero HaMarHM4eHHOCTb 6yzer Ta
MakcuMaJbHOU. EciH xe pacnosnoxurs Gpy-
COK HPONOJBLHOH OChIO HepHeHIUKYASPHO cuje f1/, To HaMarHHYeH-
HocTh Gpycka GyneT paBHa Hymo., Takum oGpasoM, uMesi YCTPOHCTBO,
MO3BOJISIOLIEE CIEHTh 3a BEJHYHHON HaMarHH4eHHOCTH Gpycka, MOX-
HO HalTH Takoe IOJOKeHHMe OpYyCKa, IIPH KOTOPOM HpPOXOJBHAS €ro
0Cb TapaJjJenbHa WM NEepPHeHAUKYAspHa cune H’, T. e. MOXKHO ompe-
JeMTh HANpaBJeHHe KOMIACHOrO MepHAHaHa.

B HHAYKUMOHHBIX YYBCTBHTEJNbHBIX 3J€MEHTaX NPUMeHSeTCsi CHCTe-
Ma, COCTOSIAsi U3 ONHON WM HECKOJbKHUX mnap (peppoMarHuTHHX cep-
JIEUHHKOB, M3TOTOBJIEHHBIX W3 mepMaJos. [lepmasioeBsle cepAedHHKH
NPUXOAAT B COCTOSIHHE HACHIIIEHHUS JlaXe B cj1a0bIX MAarHUTHHIX MOJIAX,
HO3TOMY HHAYKIHOHHBIE YYBCTBHTEJAbHBEIE J€MEHTH C MepMaJJIoeBbiMu
CEpIECYHHKAMH MOJYYHIH HA3BAHHE MArHMTOHACHIMEHHBIX 30HMIOB.

Ha puc. 77 noxasann! Ba OJMHAKOBLIX CepAeUHHKA M3 NnepMaJios
B BUie GPYCKOB, PACNoJOXEHHBIX NapaiaejabHO APYr APYry; MpoaoJib-
Hble OcH ODYCKOB NMEepNeHAHKYJISPHE paBHOAefcTBYylomei cune H'. Ha
KaX/J0M H3 CEpAeUHHKOB HaJI0KeHO OZHHAKOBOE KOJHYECTBO BHTKOB
NepBHYHOH OGMOTKH B NPOTHBONOJIOXKHBIX HanpaBJieHHsX. BropuuHas
o6MOTKa oxBaThiBaer o6a cepieuHHxa. IlepBuynass o6MOTKa NHTAETCA
HepeMeHHbIM TOKOM NOBBIIIEHHOH 4acTOTH. B KaXJoM U3 CEPACUHHKOB
06pasyloTcsl mepeMeHHBle MarHUTHblE OTOKH, pPaBHbie B J1I060H MOMeHT
IO BeJUWUHdHEe, HO TMPOTHBONOJOMKHLIE TIO HAaMPAaBJEHHIO; IO3TOMY
3. 1. ¢., HaBoAUMAas BO BTOPHYHON 0OMOTKE, paBHa HYJIO.

”l
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0 5 9 Ecnu pacmosoxutb GpPyCKH MO Hamnpas-
aeHuto cuabt H’, To OHM OYAyT HaMAarHHyH-
BATbCSl 3TON CHJIOH, 00pasysl NOCTOAHHBIE H
OIHHAKOBO HanpaBJjieHHBle MAarHUTHBIE [OTO-

‘ ku (puc. 78, a).
B pesyabTate HaJOXKeHHS TEPEMEHHBIX H
[HOCTOSIHHEIX MAUHHTHBIX IIOTOKOB CYMMapHBIE
MarHUTHBIE [IOTOKH B CepAEYHHKAX B KaXKIbIH
| MOMEHT BpeMeHH OYIYyT HEOJHHAKOBH 1O Be-
Pnac 78 MarnutHsle mo-  Ju4uHe (puc. 78, 6) W BO BTOPHYHON OGMOTKe
TOi&ngﬂﬂ?r%ﬂz“*;g:;eﬁ' HaBejeTcs 3. A. c. BeamuuHa 3TOH 3. O C.
B ameoonTa: MPONOPUHOHABHA KOCHHYCY YIIa MEXHy Ha-
e nocrosmube;  6—cyy-  TIPABJAEHHEM CcHAbl f{” ¥ mPOAOJbHEIMU OCSMH
MapHke GpYCKOB, T. €. 3aBHUCHT OT KOMIACHOTO Kypca
cyaHa. MHAYKUMOHHHH YYBCTBHTEJbHBIH 3Jle-
Meh ', COCTOANIMHA H3 ONHON Mapel CepAEYHHKOB, HA3bIBAeTCd OXHO-

(pasHuHM.

Ha puc. 79 nokasaHa cucrema, COCTOsIIldst H3 TPEX OJHHAKOBBHIX
OAHO(A3HBIX 3JIEMEHTOB, DACHOJOXEHHBIX B BHAE PaBHOCTOPOHHErO
TPEYTrONbHHKA, COENMHEHHLIX MO CTOPOHAM 3TOr0 TpeyroJbHHKa. Ta-
Kas CHCTéMa HA3bIBaeTCs TPeX(asHLIM YYBCTBHTENBHBIM SJ€MEHTOM.

IlepsuuHble 06GMOTKH Tpex(asHOTO YYBCTBUTEJNLHOTO 3JeMEHTa
HaJIOXKEeHbl Ha KaXAbH cTepXeHb H COeJHHEHbl IIOC/JeLOBATEJbHO.
BropuyHble 06MOTKH HaJIOXKeHbl Ha KaxAYIO 1apy CTEpPXKHeH W COexH-
HEHBl TPEYrOJbHUKOM.

[lepeMeHHBI TOK NepBHYHBIX OOGMOTOK CO3LaeT mepeMeHHBIe
MAarHHTHBIE TOTOKH, HampaBJieHHble BCTPEYHO B CTEPXKHSAX KaXIoH
napul. ITostoMy ux BiMsHHEe Ha BTOPHYHYIO OGMOTKY YHHUYTOMKAETCH,

Ecnu ycTaHOBHT, TaKOH UYBCTBHTE/bHHH 3JeMEHT Ha CyIHe
Ha TOpH3OHTAJbHOH 1IaTopMme, TO Ha IepeMeHHble MAarHHT-
Hble MNOTOKH GyAeT Ha-
KJaABIBATECA  NIOCTOSTHHOE
MarsuTHOe II0JIe, Hamlpas-
JeHHOE TO KOMIACHOMY
MepHAMAaHy, T. €. IO Ha-
npasiesuo  cuanl  H
Bcnenctsue sTOrO BO BTO-
PHYHBEIX OOMOTKAX KAXKMAOH
napel crepxHed 6yayT Ha- -
BORUTBLCSA nepeMeHHblE
3. A. ¢. Bennuyuna MHAYK-
THPOBAHHOH 3. J.C. BO BTO-
pHuHOI OOMOTKE KaXAOH
H3 CTOPOH YYBCTBHUTEJBLHO-
ro ajsementa OGylner 3aBH-
CETb OT PACHOJIOXKEeHHS NaH- y
HOH CTOPOHBI OTHOCHTEJbHO

cunsl ', T. €. OTHOCHTENB- py. 79 Tpexdbasuuifi HHAYKIHOHHLII WYBCTBH-
HO KOMMIaCHOro MepuiauaHa. TeJIbHbI 3JeMeHT

ey
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- B,

Ecan co BropHyHbBIX OGMOTOK YYBCTBHTENBHOTO 3JEMEHTA NOAATh
HanpsKeHHe Ha ChelHa/bHLIA rajJbBaAHOMETDP, HMEeomui TpexdasHyo
CTAaTOpHYI0 OOMOTKY, TO 10 HEefl NOTeYeT TOK, KOTODHH BO3GYHHT
MarHuTHHI noTOoK. Hanpapjenne 3TOro MarHWTHOrO iI0TOKA NpPH CO-
OTBETCTBYIOINEM DACIOJIOXKEHHH CTAaTOPHOR OOMOTKH TajibBAHOMET-
pa Oyjer coBnajaTh C JHHHeH AelicTBus cuinl H’, T.e. ¢ Hampanje-
HHeM KoMmnacHoro MepuauaHa. OgHako Takoe YCTPOICTBO KypCOYyKa-
3aTeseM CJIYXKHTb He MOXKeT, TAK KaK NMOKa3aHHs ero o6JaagaioT JBYX-
3HayHoeThI0. 1103TOMY B NHCTAHUHOHHBLIX MArHHTHHIX KOMNACaxX TPEX-
dasHBA TYBCTBHTEALHEIA /1€~
MeHT, TaK Xe KakK 4 oxHodas-
HBIH, HCNIOJb3YETCA CO CJe-
Isiuged CHCTEMOR, HCKJI0YAlo-
el [BY3HAUHOCTb MOKa3a-
HHUH KoMnaca.

Ha puc. 80 mnokasaua
OpHHIHIHAJAbHAA CXeMa Tpex-
($a3HOTO HHAYKIHMOHHOTO UYB-
CTBHTEJBHOTO 3JIeMEHTa C¢O
crefamerr  cucremol. Kax  Puc 80. Ipunnunmpanbhas cxema Ttpexdas-

BHUAHO M3 DHCYHKA, BTOpHY- HOTO HHIYKUHOHHOTO 4YBCTBHTeNBHOrO Sie-
Hhle OGMOTKH UYBCTBHTENb- MEHTA C HHAYKIHOHHON CHefisllIedl CHCTeMOf:

[ — yyBCTBUTENBHBIX SAeMEHT; 2-— CcenbeHH, I —
HOTO 3JeMeHTa COoedHHEeHB! C yycunmenb, 4 — cneflsLKER  ABHTE-eNnt
OOMOTKAMH  CHHXDOHHM3ALHH
, CeJIbCHHA.

B 3aBUCHMOCTH OT MOJIOXEHHSA YYBCTBHTEJIbHOTO 3JEMEHTa OTHO-
CHTEJbHO KOMMACHOTO MepHAMAaHAa BO BTOPHYHHIX OOMOTKax ero BO3-
HUKAI0T HanpsKeHUs ONpeldeNeHHOH BeJHMYMHBl M 3Haka. ITu Haups-
JKEHHS] BBHI3HIBAIOT B OOMOTKAaX CHHXDOHH3ALMH CeJIbCHHA COOTBETCT-
BYIOII[He TOKH, KOTOpHE BO3OYKAA0T NMepeMEHHBIl MAarHuTHEI MOTOK.
ITocnennuil, B CBOIO Oouyepenb, BHI3LIBAET TNepeMEHHOE HAnpsKeHRe B
onHoda3Hol pPOTOPHOM OOMOTKE CeNMhCHHA, KOTOPOE MOC/]e YCHICHHS
nofaercs Ha YOpaBAAOMYI0 OOMOTKY CACASIIETO 3JEKTPOABHraTe-
as. Cnensamuii 1eKTPOABHTATENb HauHHAeT paGoTaTh ¥ IIPHBOHT BO
BpailleHHe MEXaHHYECKH CBA3aHHBIA C HMM DOTOp Ce/lbCHHA. Bpame-
HHMe ABHraTeNs NPOJOJXKAeTcss A0 TeX MOp, NMOKAa JHHHS IOJIOCOB po-
TOPDHOR OGMOTKH CeJNbCHHA HE YCTAHOBHTCS NEPNEHAHKYJIAPHO BeK-
TOpPY pe3yJbTHDYIOLIero MAarHHTHOrO NOTOKa OGMOTOK CHHXPOHH32-
IIHA CeJbCHHA.

Ilpu noBOpOTe CYAHA YYBCTBHTEJNBbHBIH 3JEMEHT BMECTe C CYRHOM
NOBOPAYMBAETCH OTHOCHTEJbHO KOMNACHOrO MEDHAMaHa, YTO NpPHBO-
AT K Tmepepacupefie/ieHHI0 HANpPsUKeHHA B €ro CTaTOPHBIX OGMOTKAX.
Caengmuit ABMraTe]lb BHOBb HauuHaeT paboTaTh M pa3BOpayuBaeT
POTOpHYI0O OOMOTKY CeJbCHHA B HYJIeBOE TMOJIOXKEHHE, NPU KOTOPOM
JHHAS ee TOJIOCOB TepHeNIHKYJISPHA BEKTOPY pe3yJbTHDYIOUEro
MAaTHHTHOTO TNOTOKa CTaTOPHBIX OGMOTOK.

TakuM 06pa3oM, pOTOp CeJIbCHHA CJAEAHT 38 HanpaBJeHHEM BeK-
TOpa PpesyJbTHPYIOUIEr0 MAarHWTHOrO IOTOKA H, CJISA0BAaTeNbHO, 32
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NOJIOXKEHHEeM HYBCTBHTEIbHOTO 3JIEMEHTa OTHOCHTE/IbHO KOMIIACHOTO
MepHauaHa,

WHAYKIHOHHEI YYBCTBHTENLHBIH 3JIEeMEHT [O0JMXKeH OLITh cTalu-
JU3UPOBAH B FOPH30HTAJIBHOH IJIOCKOCTH, 4TOOB HUCKJIOUHTH BJIHSHHE
BepPTHKAJbHOH cocTaBiasiomeit Z' maruuTHoro notsi. Ha kauke B pe-
3yJbTaTe HAKJOHA YYBCTBHTEJLHOTO 3JeMEeHTA BepTHKaJbHAsg C(O-
crapasiollas Z’ HaMarH{uuBaeT ero CTepKHH, YTO NPUBOAHUT XK MO~
SBJIEHHIO MOTPEeImIHOCTed B MOKa3aHHsaX Komnaca. CTadHaM3alMs YyB-
CTBHTEJNBHOrO 3JieMeHTa JOCTHraeTcss NpH MOMOWIH THPOBEPTHKAJH
MW CHelHaNbHEIM MHOJBECOM ¢ KHAKOCTHEIM JeMIdepoM.

rHPOMaanTHHe CTpenotHbie
M TMPOMHAYKUMOHHbIC YYBCTBHTENbHbIE INEMEHTbI

HekoTopble HanpaeJeHHST B COBpeMEHHOM TpPaHCIIOPTHOM CyHO-
CTPOGHHM, a TakKe OoJee JajieKhe NEPCHeKTHUBLI PA3BUTHH CYHAO-
CTPOEHHsT CBSI3AHBI C CYUIECTBEHHBIMH H3MEHEeHHSIMH YCJIOBHH pabo-
Tl MAarHUTHOTO KOMIaca Ha CyAZHe H BHI3BIBAIOT HEOOXOAHMOCTL CO-
312HHA HOBBIX KOHCTPYKLIMH MarHUTHBIX KOMIACOB.

OcHoBHas TeHAEHUHS MHDOBOTO CYAOCTPOEHHS — CO3LAHNE BLICO-
KO3KOHOMHUYHBEIX GBICTPOXOAHBIX cyA0oB. C 3TOH Uenbio npeamnogaaraer-
csl Tepexo] Ha JABHXKEHHe HaX BOJNOH (CyAa Ha TOABOAHBIX KPBLIbSIX
¥ Ha BO3AYIIHOA mMOAyUIKe) HJIH IOX BOHO (MOABOAHBlE HJH MNOJY-
NOTpYyXKEeHHbIE Cyaa).

B uHameli cTpaHe BmepBLie B MHpEe CO3JaHE M BCTYMHAM B 3KC-
NJAyaTauyio TPAHCNOPTHHIE CyAa HA MNOABOAHBIX KpHITbAX, CKOPOCTDL
kKotopbix npessimaer 40 ysmnos. IIpu TakuX CKOpPOCTSX COBPEMEHHbBIE
rupokoMnacsl paboTaioT HEYAOBJAETBOPHUTEIbHO HE TOJbKO B BBHICO-
KHX, HO U B CPeIHHMX IIHPOTAaX BCHEACTBHC GOJNBIINX WHEPUHOHHHIX H
CKOPOCTHBIX TNOTPELIHOCTEN.

MarnnuTHble KOMpachl OGBIYHOH KOHCTPYKLUHM Ha OBICTPOXOZHBIX
CYZax Takxe HenpuMeHHUMBI. IIpu GOJbIIHX CKOPOCTAX CYZHO HCIBI-
1bIBA€T CHJbHYIO BHOpAaLMIO H NOABepraercd pe3KHM yJapaM INpH le-
pexofie ¢ BOJIHBI Ha BOJHY. BceieIcTBHe 3TOrO YYBCTBHTENLHBIH 3J€-
MeHT MAarHHTHOT'O KOMIaca IIO/BEPraeTcs BAUSHHIO PE3KO MEHSAOIIHXCH
YCKOpeHHH, H MaJelillee CMelleHHe LEHTPA THXKECTH YYBCTBUTEJb-
HOTO 3JIeMEHTa OT ero NOJADHOA OCH NPHBOAMUT K IOSIBJEHHIO Mexa-
HHYECKHX BpallaoIiMX MOMEHTOB, YBONSIIUX UYBCTBUTEJNbHBIH 3J€-
MeHT W3 MepuAamaHa. KapTymika xoMmiaca, WMewmas OTHOCUTENbLHO
"He6OJbIION TepHoa COOGCTBEHHBIX KoJebaHuii (okoso 20 c), Hempe-
PBIBHO OTKJOHSIETCH TO B OJHY, TO B JAPYIyI0 CTOPOHY, H MOJb30BATb-
¢ KOMNAcoM CTaHOBHTCS HeBO3MOXKHO.

Jnasi ofecneueduss KypCOyKasanusi Ha OBICTDOXO/AHBIX CYZAax HO-
TpeGOBAIOCh CO3LAHHE KOMMACOB C THPOCKOIMHYECKON CTAOHJIH3aIM-
el MarHuTHOTO YYBCTBHTENLHOTO 9JeMEHTa, KOTopble DaboTaloT Ha
UPUHHKIE 30HIAMPOBAHHS MATHHTHOTO NOJS 3eMJd U IOITOMY OT-
HOCATCA K KJIacCy MATHHTHHIX KOMIIacoB. B sTHx KoMmacax InokKasa-
HUSL MAarHMTHOrO YYBCTBUTEJIBHOTO 3JEeMEHTd OCPeAHAIOTCA ¢ Mo-
MOIbIO THPOCKONA, o6najgamomero 60JbLICH YCTOHYHBOCTHIO.
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Bsok-cxeMa THpOMAarHMTHOLO CTpe-

JIOUHOTO KOMIaca noKasaHa Ha puc. 81. 7 @
IIpu nomomu crenuasnsbHOIO KOppek- N\
THDYIOLIETr0 YyCTpoficTBA JOCTHraercH
COIVIACOBAHHOCTL MOJOMXKEHHH JHHHH
NS CTPEJOYHOTO YYBCTBHTEJBHOTO 3J1€- = L
MeHTa H TJIaBHOH OCH T'HPOCKOIA.
Ilpu paccoriacoBaHddl TOJOKEHHS

YYBCTBHTE/JbHBIX 3J€MEHTOB MarHurt- T
HOTO KOMIlaca H THPOCKOIa CUI'HaJI pac-
COTJIaCOBaHUS NepefaeTcs JaTuhuKOM
a3uMyTaJabHOR KOppeKlIHu yepes s n

IpHeMHHK H YCHIUTeNb HA asu- 7 4
MYyTaJbHEIH KOPPEKTOpP, KOTOPBIH BBO-

AUT MOMe}.{,T’ NPUJIOKEHHBIH K TOPH- Puc. 81. DBuok-cxeMa rupOMarHur-
30HTAJbHOA OCH IOABECa THPOCKONA. HOTO CTPEJOUHOTO KOMMaca-
Hoc.nemmﬁ HayHHaeT coBepliaTh npe- 1 — MAarHHUTHO-CTPEJOUHBbIH YYBCTBHTENb-
LECCHOHHOE [BHXEHHE BOKDYT BEPTH- o et i asumytann
Ka/JbHOH OCH M HPHXOAMT B COrJIaco- Ho yg’;f}fgg"";op;;%cp“;““?faﬂ;;
BaHHO€ TIOJOXKE€HHE C MATHUTHBIM  aucTaHLIHOHHOH mepefauyH, 7 —- FHPOCKOMN
YYBCTBHTEJAbHBIM  3JIeMEHTOM; II0JIO-

JKeHHe IVIaBHOH OCH THpOCKONa mepejfaeTcs LATYMKOM JHCTAHIHMOHHOH
nepefiayd Ha penuTepHl.

Ha oTk/ioHeHHs MarHHTHOrO YYBCTBHTEJNBHOTO 3JeMeHTa TOJ [el-
CTBHEM pPe3KO MEHSIOMHXCA CHUJI MHepUHH THPOCKON IIOYTH He pearu-
pyert, Tak Kak objajzaer GOJBIIMM HEPHOAOM COGCTBEHHEIX KOJeOGaHU.
B rupOMHAYKUMOHHBIX YYBCTBUTEJNBHBIX 3JIEMEHTAaX a3HMYTaJbHas
KOppeKUHs THPOCKONA OCYLIECTBJSIETCS II0 aHAJOTHYHOH CcXeMe.

§ 30. AUCTAHUMOHHBIE NEPERAYM
U CNEASLUME CHUCTEMbI

B cymecTtByiOlINX KOHCTPYRLUHMAX JAMCTAHIHOHHBIX
MAarHUTHBIX KOMIIACOB HAlJIM TNpHMEHEHHe ONTHYeCKas AMCTAHI[HOH-
Hasg mnepejaya M 3JEKTPHUYECKHe Tepelauyd pasJUYHBIX BHIOB. I3
9JIeKTPHYECKHX nepefay HauboJblilee pacnpoCTpaHeHHe TOJIyYH/Ia UH-
IYKIIMOHHAS Nepefaya Ha CeJbCHUHAX W MAarHeCHHAax,

Onruueckass JUCTaHLHMOHHAsA Tepefaya NpeacTaBaser cobofl mpo-
eKIHOHHYIO CHCTeMY, MNPHM IIOMOIIM KOTLOpOH IOJOXKEHHE YYBCTBH-
TEJbHOTO 3JIeMEHTa MAarHuTHOrO KomIaca, YCTAHOBJEHHOro Ha Bepx-
HEM MOCTHKE, NepefaeTcsi CBETOBHIM MOTOKOM B pyJeByw pyOky, Lie
Ha 3KpaHe IPHEMHOTO YCTPOHCTBA BOCHPOHM3BOAUTCS H300pParkeHue
KapTyLIKH.

JlocTonHCTBa ONTHUECKOH Tepefaun 3aKJAYaoTCs B TOM, UTO CBe-
TOBOH NOTOK He OKAasbhlBAST HHUKAKUX BPEAHBIX BJAUSHHA HA 4YyBCT-
BUTEJbHBIN 3JeMEHT M NOKa3aHUsi Kypca OCHOBHOIO KOMIAca mepesna-
IOTCSI ¢ BBICOKOH TOUHOCTBIO, €3 BCAKHX HCKaXXeHHH,

HenocraTkamMu onrtuueckoil mnepefauym SsIBJSIOTCS OFPAHHUYEHHOCTH
JaJbHOCTH ee JAeHCTBHSL U OTCYTCTBHE BO3MOXKHOCTH CBfI3aTh MAar-
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HMTHRII KOMIAC C JPYTHMH TEXHHUECKHMH CpPeICTBAMH CYAOBOXKAE
Husa. OnTHuecKas AHCTAHUHOHHAs uepefaya HCIOAb3YeTcs TOJbKO B
KOMUAacax €O CTPEJIOYHBIM YYBCTBHTEJLHBIM 3JEMEHTOM,

MuaykuuouHasa RHCTAHUHOHHAA Nepefaya NOKA3aHH{ MATHUTHO-
rO KOMIIAca OCYIIGCTBJSETCA Ha KOHTAKTHBIX WJH OeCKOHTaKTHBIX
ceJbCHHAX M MarHeCHHax IO TAaKOf e cxeMe, KaK H B F'HDOKOMIAcax.
dra mepenada HCIOJb3YeTC B KOMIACAaX KaK CO CTPEJOYHBIMH, TaK
H ¢ HHAYKIHOHHBIMM UYBCTBHTE/bHLIMH 3JIEMEHTaMH.

ITpn Bcex IOCTOMHCTBAX WHAYKUMOHHOH IHCTAaHIMOHHON mNepena-
YH OHA MMEET M CYIUEeCTBeHHbLIH HeNOoCTATOK: MOMEHTH, BO3HHKAIOUIHe
Ha OCAX PenuTepoB OT TPEHUST H HArpy3KH, NepefaloTes Ha poTop
JNaTYUKa U yepe3 Hero OKasblBAalOT BPENHOE BJIHSHHE HA YYBCTBHTEJb-
HBIfl 3JIEMEHT.

YKasaHHBI HENOCTATOK HCKAIOYAeTCS B MArHHTHHIX KOMMacax ¢
HHIYKOUOHHOA mnepeflaued NOKA3aHWH BRefeBHeM cCiaefsluefl CHCTEMEI,
pabotapoiuell Takxke Ha HHAYKIHOHHOM mnpHHuMne. [IpHHuMnuasabHas
CcxeMa HHIYKIHOHHOH cJeAfllell CHCTeMHl Ohblla YXe paccMOTpEHA
B mpenbAyuiemM maparpade.

B AHCTaHIHOHHBIX CTPEJOYHALIX MATHHTHHIX KOMIacax HeKoTo-
pBIX THOOB AJIA OCYILECTBJEHHS HHCTAHIHOHHON INepefayH IpHMe-
HSIETCSl DJIEKTPOJUTHUECKAs CHAEeAsiIias CHCTeMa WM Clelsilas CHUCTe-
Ma Ha ¢oTO3/MEeMEHTAX.

JJIEKTPOJHTHYECKAs CJAeAfAliass cHcTeMa paboTaeT IO cXeMe MO-
CTa CONPOTHBJEHHH H YCTPOEHA aHaJOTHYHO cJeisiied CcHCTeMe
THPOKOMIIACOB € JKHAKOCTHHIM TIOABECOM YYBCTBHTEJNDBHOIO  3Jie-
MEeHTA.

Cnenamas cucremMa Ha QoTosjeMeHTax paboTaeT Takxe MO CXe-
Me MOCTa COUpOTHB/EHHII. B 3Tofi cxeMe B KayecTBe NepeMeHHRIX CO-
NPOTHBJIEHHH HCHONB3YIOTCS HOJYNPOBOAHHKOBHEE (oTO3eMeHTH. [Ipu
NOBOPOTe CyJAHA KapTYIUKa KOMHaca IOBOPAuMBAETCS OTHOCHTEJBHO
KOTeJKa, BCJEJCTBHE 4Yero HPH INOMOINA CHEelHaNbHOro YCTPOoficTBa
H3MEHsIeTCsl CHJia CBETOBHIX IOTOKOB, NAfaloliuXx Ha (POTO3JEMEHTH.
3TO0 NPHUBOAMT K HAPYLIEHHIO DAaBHOBECHST MOCTA CONPOTHBJ/IEHHI,
Bx/iOUE€HHHII B JQuHaroHanb MOCTa CHENAIHMA JBUraTejNhL HAuYHHAET
pa6oTaTh, MPUBOAMT CXEMY B COIVIACOBZHHOE IIOJIOXKEHHME M OAHOBpe-
MEHHO II0BOpPauHBaeT pOTOp CeJNbCHHA-JaTYHKa, CHHXPOHHO CBSI3aH-
HOTO C CeJbCHHAMH-NPHEMHHKAMH peNnuTepoB.

§ 31. MATHUTHBIA KOMMAC «CEKTOP»

JuCcTaHUMOHHBIH MODCKOR MarHutHblil kKoMmac «Cek-
TOp» NpeJHa3HauyeH AJSl YCTAHOBKH Ha CylaX MOPCKOro TPaHCmopT-
HOrQ M PHOONPOMBICAOBOrO (yioTa, ITOT KOMIAC HMEET CTPEJOYHbIA
YYBCTBHUTEJbLHBIH 3J€MEHT, MHAYKIHOHHYIO AHCTAHLIHOHHYIO Nepenavy
Ha CeJbCHHAX CO ciaeisuell cHcTeMOH HHIYKIHMOHHOTO THIA.
KoMnacHas ycTaHOBKa IIHTaeTC OT CYAOBOi CeTH IEePEeMEHHOro
troka 127, 220B, 50 'y unm uepes mpeoGpasosaTtenb OT CYZOBOH ce-
TH TOCTOSHHOrO ToKa 24, 110 u 220B.
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TounocTe nokasaHufi KomMmaca Takasf ke, KaK y MODCKOTO Mar-
HuTHOro 127-mm kommnaca. IlorpemHocTs IUCTAHUMOHHOA mnepefavu
Ha NpAMOM Kypce NIPH CNOKOAHOM COCTOSIHHH MODsi He MpeBbILaeT
-+0,5° u Ha kauke +1°

Komnac «CekTop» Moxer paboraTh KaK aBTOHOMHO, TaK H COBMe-
CTHO C THPOKOMIIaCOM.

IIpn paGoTe B aBTOHOMHOM pexuMe OH obecneunBaeT paboTy aB-
TOPYJIEBOTO YCTPOACTBA H YeThipeX PpENHTEPOB TIHPOKOMIaca THIA
«Kype» unn «Amyps». Ilpu cosmecTHOR paGoTe ¢ I'MPOKOMIAcoM ocy-
IIECTBAAETCA aBTOMATHUECKOE CPaBHEHHE moKasaHufi komnaca «Cek-
TOp» ¢ MOKa3aHWSAMH THPOKOMMAca H CHTHANH3auud 06 MX paccorna-
COBAHHM CBHIIE YCTAHOBJEHHOr0 3HAYEHHA.

B saBucHMocTH OT ycaoBHi sKcmayatauuu komnac <«Cektops» MO-
JKeT TOCTaBJATbCA B 7 BAapHAHTAX KOMIUVIEKTAUWH noj Homepamu 1,
2,3, 4,5, 6 u7 Bapumanth 1, 2 u 3, KpOMe SJEKTPHUECKOH, HMe-
0T ONTHYECKYIO NHCTAHUHOHHYIO mepejauy W DPaCCYHTaHb JuOO Ha
COBMECTHYI0 pa6oty c¢ rupokomnacom «Kypc» (1-# Bapmanr) u c ru-
poxomnacom «Amyp» (2-fi BapmauT), JHOO Ha ABTOHOMHY paboty
(3-11 BapuanT).

Bapuanutst 4, 5, 6 1 7 HMEIOT TOJBKO 3JIEKTPHUECKYI0 RHCTAHLH-
OHHYI0O mnepenauy. Bapuant 4 paccuHTaH AJns AHCTAHLMOHHON mepe-
Jauu Kypca CyAHa OT yXe YCTAHOBJEHHOTO Ha CyAHe MarHHTHOTO
127-MM xoMmaca mpH OTCYTCTBHM TrHpokoMmnaca. Bapuautot 5, 6 u 7
PacCYUTaBH COOTBETCTBEHHO HA aBTOHOMHYIO paloTy, H4 COBMECTHYIO
pa6oty ¢ rupoxomnacom «Kypcs u ¢ rHpokoMmnacoM <«Amyp».

Cocras M HasHaueHwe npubopos Komninekra

Hpu6op 52A—ocHOBHOR KoMmac. SIBasieTcss rAaBHBIM NpU-
60poM B KOMIJIEKTe, TaK KaK B HeM HaXOMHTCA OCHOBHAS YacTh
KoMnaca — KapTyuika, JHHHA NS KOTOpoit ykaseiBaer KoMmacHbIH
MepHIHaH.

B xayecTBe OCHOBHOrO KOMIaca B3fiT MOpCKo#l 127-MMm xowmmnac,
y KOTOpOro B MOAJOH KOTeJKa BMOHTHDPOBaH TpexdasHuIH HHIYKIU-
OHHBI/I UYBCTBUTENbHBIH 3JeMEHT AHCTAHUHOHHON nepejauu, CHrHan
paccor;iiacoBaHusi YYBCTBHTEJBHOrO 3JieMeHTa C KapTYIUKO# KoMIaca
MOfaeTcss Ha BXOJ, CJACNSINEH CHCTEMBl, NMPHHUMIHAJbHAsg cXeMa KO-
TOPOft aHaJOrMuyHa cxeMe, NMOKasaHHOH Ha puc 80

Npubop 50A—uneunrtpanabublit npubop. Cnyxur maa or-
paGoOTKM MOKa3aHHA OCHOBHOrO KOMNaca Ha mpHOOpPH KypcoyKasarus
M AnA HCKJIOYEHHsS M3 NOKa3aHuil koMnaca obumiefi monpaBkH

Npudop 39A —npubop cpaBHeHHa CayXurangcpaBHEHUs
NOKa3aHM#l KOMIaca ¢ THPOKOMIIACOM H aBTOMAaTHUeCKO#l MOjauy CHr-
HaJa O paccorJacoBaHHH.

NMpu6op 15A—xopo6ka ¢ npepoxpaunurensmu Cay-
XKHT JJis NOAKJIOUEHHs K KOMIIacy NPHOOPOB KypCOYKasaHHsa U 3a-
IUTHL MX lLienell 0T KOPOTKOro 3aMbIKaHHSI M IePErpysKH.
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Ilpu6op 3—npeo6pasoBarenb, Caykur maa npeobGpasoBa-
HMs MOCTOSIHHOT'O HaNpPsIXKeHHS B NepeMeHHoe,

Mpubop 18 —s MUK ¢ 3aMacCHBIMH YaCTAMU U HHCTPY-
MeHTAaMHu.

dnekTpuueckas cxema Komnaca

TunoBasi npuHHUNHanbHAS 3JeKTpHuUecKas cxeMma Kommaca <«Cek-
TOp» NPpHUBeleHa Ha pHC. 82 U COCTOUT M3 CJAENYIOUMX OCHOBHBIX CXeM
W JUHUHA: ocBelleHWe npubGopa 52A; caexsimias cHcTeMa; CHHXPOHHAaS
nepejlaya; CXeMa CpaBHEHHS; CXeMa 3allMThl CHHXPOWHOH Nepelauy;
reHepaTop; NHTaHHE KOMIaca.

Ocsemenne npubopa 52A. Jlamna JI, mpeiHasHaueHHast JJast OC-
BellleHHs KapTyWIKH KOTejKa, NMHTaeTcss JHGO OT CYROBOH CeTdH Mo-
CTOSTHHOTO HJH NepeMeHHoro Toka 12 mam 24 B, nmu6Go or aBapHitHOH
CeTH TMOCTOSIHHOrO ToKa 12 uam 24 B.

Ilepeknmouenne nuTaHus Jamnbl JI OCYLIECTBJISETCA MNepekJIoua-
TeseM B B nmpuGope 52A.

B nuHuMi0 muTaHud Jgamnel JI BKJIIOYEHB pe3uctop R Ias pery-
_JIHDOBKH SIPKOCTH H TNpeNOXpaHuTe]b [Ip IJsi 3alUHUTBHI J4MIOBL OT Ie-
perpy3kn. Ilpy muTaHMH JaMIBl nepeMeHHBIM TOKOM OT CYIOBO# ce-
TH nojaercsi HanpsikeHHe 12 uan 24 B, nam 127, 220 B, uacroToil
50 T’y uyepe3 TpaHchoOpMAaTOpPHYIO KOPOOKY.

Crensimasi cucrema. B cocraB caepsimieii cHcTeMbl BXOAAT: MHIYK-
IIHOHHBIA YYBCTBHTEJbHEIA d7eMeHT Y9 (B npubope 52A), ycuiurenb
¢ ¢unvbtpom u aBuratesr M2 (B mpuGope 50A).

UHAyKUMOHHBH 4YyBCTBHTEJbHHH 3JeMeHT Ha
CTEPXHSX HMeeT OOMOTKH BO3OyxJeHHs I, 3 W H3MepHTesbHble 06-
MOTKH 2, 4, 6.

Obmorku so36yncdenus 1, 8 Bcex Tpex CTepXXHeH COeIHHEHB! MO-
(Je0BaTeJbHO U yepe3 paszbeMbl [IJ] mopk/OueHB K BHIBOAAM Pasdh-
ema II6 reneparopa.

Hamepureavrovie o6MOTKH cTepxkHelt Y35 coeluHEHb TPEYrOJbHH-
KOM H CBOMMH KOHIIaMH depe3 BHIBOAH 2, 4, 6 pasweMa [lI] B mpubo-
pe 52A u uepes pasbem B npubope S50A NOAK/IOUEHBH K BHIBOAAM
Cl, C2, C3 cenbcuna MI B mexaHHM3Me Kypca.

Yeunurtear npelHasHadeH [isd YCHJIEHHs CHrHajaa, CHHMae-
moro ¢ 93, u mopkJoueH cBouMm Bxomom 30, 31 uepes pazwvem IS x
ogHodasHoil 06MoTKe cenbcuna M1,

CocTOHT ycuanTeab M3 BXogHoro kKackaga I, ¢azouyBcTBHTEIBHO-
ro Kackaga II, ¢unaprpa IlI u BEIXOZHOrO kKackaza IV.

Bxodnoti xackad, cobGpaHHbIi MO CXeMe INPSIMOrO YCHJIEHHS Ha
IBYX Tpanauctopax II[14 w [II15, npennasHavyeH AJIsi YCHJEHHs IO
HampsDKeHHI0 ¥ no Toky. CurHan ¢ oxHodas3HOM OOMOTKH CelibCHHA
M1 uepe3 BrIBOAH pazweMa [II5 mocTymaer Ha BXOI Kackajaa, KOTO-
pHIi 3amryHTHpOBaH koHAencatopamu C5 u C6.

C mnomompio pesucropa R4 JocTUraercs Jydmiee COrJIacoOBaHHe
BXOla KackKafa C BBIXOZOM ceabcuHa MI, a ¢ nomomplo KOHIEHCAa-
topa C6 ocymecTsiaserca HeoGXOAMMBIE CIBHTI (a3 MeXAy BXOJHBIM
CHT'HAJIOM W ONOPHBEIM HampsiKeuneM Ha (DasouyBCTBHTENbHOM KAacCKa-
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ne. Janee curHan ycuaumBaercst Ha Tpausucropax [I[14 u 111715 w no-
ctynaer Ha BbiBoAnl I, 2 Ttpaucdopmartopa Tp2. IloreHumomerp R9
CAYXKHUT AJs PEryJAHDOBKH YCH/ACHHS.

[TuTanne BXOZHOrO KacKaja OCYLIECTBJIsETCst HampsiKeHueM 15B
oT crabunu3atopa B OJ0Ke reHepatopa uepes paswem 5.

Jis mpoBepKH HANpsiKeHHsi NUTAHHS BXOJHOTO Kackajga W Ha-
JUYHS BXOAHOTO CHTHAJa CAykaT KOHTDOJbHBIE THe3la «+», «—»
n 30. Kpome TOro, Ajs npoBepKH BBIXOLHOrO CHTHAJa MOMXKHO HC-
N0JIb30BATh MEPeXOAHble BRHIBOALI MEXAY BXOAHBIM M ()a30uyBCTBHU-
TeJbHBIM KacKaJoM.

Pasouyscreutesvroll xackad mnpegHasHaueH /s npeobpasosa-
HHS CHTHaJa NepeMeHHOro TOKa, CHHMaeMOro co BTODHUYHBIX 0GMO-
TOK 3—4 u 5—6 TpaHchopmaTtopa Tp2 B CHTHAJ NOCTOSHHOIO TOKA
U TocJeAyIOeEero ero ycuiaeHusi. [loJsipHOCTL 3TOro CHUrHasa ompe-
nensiercsi (asoil curHajsa nepeMeHHoro Toka. Cxema ¢asouyscT-
BHTEJbHOTO Kackaja coSpaHa Ha JABYX Tpansucropax [II16 u IIII7
v BocbMH amogax Jd10—][17.

Cxema mnpexcrasasier co6ofi BapHAHT JABYXNOJYyNepHofHoro da-
30YYyBCTBHTEJLHOTO Kackaza c¢ HeAuddepeHuuanbHOH HATPY3KOM,

Konpencarop CI3 npepHasHauen AJs CIVIAXKUBAHUS  NYJbCalHui
BBIXOJHOTO CHTHaJIa.

[Turanne ¢a3ouyBCTBHUTENBHOTO KAacKaja OCYIIECTBJSIETCS Hamps-
xKenueMm 25 B, vacroroit 1000 ' ot reHepatopa uepes paswem I5.
[as npoBepkH HaJH4Yus TNHTAaHUS (a30YYBCTBUTENBHOTO KacKazxa
CJYKAaT KOHTPOJbHBle THe3na 19, 20, 2. Hanuuue BHIXOIHOTO Ha-
NPSXKEeHHs] MOXKHO NPOBEPUTb Ha INEPEeXOJHBIX KJIeMMax Mexnay da-
304yBCTBUTE/IbHBIM KaCKaZOM W (PUIABTPOM,

PusrvTp npenHasHayeH A/ YMEHBbINEHHS aMIIATYIL KoJeGaHuii,
BO3HHKAOWHUX B CAefslell cHCTeMe B YCJAOBHSIX KauyKH.

®uabTp cobpaH Ha YeTelpex TpaH3ucropax [1/18—111111. Tlpu
BK/IIOYEHHOM INOJOXeHHH TyMmOsepa Bl (npu kauke) ¢ ¢asouyBcT-
BHUTEJbHOIO KAacKaja MOCTYNAaeT CHTHAaJ NOCTOSHHOIO TOKAa, H3MeHe-
HHE TOJSPHOCTH KOTOPOr0 NMPOHCXOAMT B 3aBHCHMOCTH OT mNepHOna
KosneGaHWA KapTyIIKH KoMmmaca Ha Kauke. IIpu mosiBlIeHHH CHrHaja
OIHON TOJIAPHOCTH, HAmpHMep KaK NOKA3aHO HAa CXeMe, «—y» CHrHa-
Ja MPOXORZUT dYepe3 KoHpeHcatopw CI14—Cl15, 3apsxasi uUX, ¥ 0O-
nagaer wa 6Gasy tpaHsuctropa [1[710. Ha Bpems 3apsga KOHAeHCa-
topoB Cl4, CI5 tpansucrop [II110 oTKpbIBaeTCs M €ro JHHHS KOJ-
JEKTOp — SMHTTEp NPH BK/IIOYEHHOM TyMGaepe <«PuALTP» NHpPaKTH-
YeCKH IIOJIHOCTbIO HWIYHTHPYeT BXol MoAyasitopa. Bpems wyHTHpOBA-
HHsI ONpejiesIsieTcsl BpeMeHeM 3apsna KonaeHcatopoB CI4, CI5, xo-
10poe BLIGHPAETCS B 3aBHCAMOCTH OT NEpPHOJa Kayku. DTO BHI3LIBA-
eT 3amasibiBaHHe OTPaboOTKM ABurateas M2 ciensiei cucteMbl Ha
BpeMs, onpenensieMoe BpeMeHeMm 3apsana koupencatopos CI14, CI5.
OnuoBpeMeHHO ¢ TpansucropoMm IT[110 3a cuer majeHdsi Hamupske-
Hug Ha pesrcrope R22 u R24 otkpbiBaercs Ttpauauctop I1119 wuye-
pes ero KOJUIEKTOPHYIO Lenb paspsikatorcst kongencatopul CI16, CI7.

Ilpu u3MeHeHHH MNOJSIPHOCTH CHrHa/na Ha BXolde (HIAbTPA HAYH-
Haer paGoTaThb BTOPAs NOJOBHMHA CXEMBl, T. €. OTKDHIBAIOTCA TpaH-

-
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sucroput [17118 w 11111, npoucxonutr 3apsan kKoHaeHcartopos CI6, CI7
H LIYHTHPOBaHHE BXOfa MOLYJATOpa 4Yepe3 KOMJEKTOPHYIO Ilenb
tTpansucropa [I/1]11. OpHOBpeMEHHO NPOMUCXOAMT pasps KOHAEHCA-
topoB CI4, CI15, noAroTaBIuMBAIOLHH NEPBYIO IIOJOBHHY CXeMbl K
HOBOMY LHKJY.

Taxum o6pasoM, curHan ¢ Y3, BHI3BAHHBLIH BJIHAHHEM KaukKH,
IPaKTHYECKH He Mepejaercsi B JIHHHUIO OTPABOTKH 3a CUYET HOCJIENO-
BaTeJbHOTO IIYHTHPOBAHHSI BXOAA MOAYJdTOpa Tpausucropamu I1i110
u MIi11.

Hannyve BrIXOAHOrO HAampsiKeHHs ¢ (QHABTPA MOXKHO [POBEPHTb
Ha NepexXOAHBIX KjieMMaX MeXAy (UJIbTPOM M BHIXOXHBIM KacKamoM.

BoixoOnod Kackad COCTOHT H3 MOAYJIATOPA H YCHJIHTENS MOLIHO-
cTH. MopayasTop npeaHasHaueH AJs npeo6pa3oBaHHMs CHCHajga MO-
CTOSITHHOTO HANPSIKEHHs, CHUMAeMOTO C BHIXOAa (GHJbTPa, B CHrHA.I
nepeMennoro HanpskeHuns gacrorofi 50 I'm. CoOpan moxyasarop no
IBYXTAaKTHOH cXeMe Ha ueThipex Tpausucropax [I[112—I1IT15, pa-
GoTaloUHuX B KIIOYeBOM peXKHME.

Hamnpsixxenne KoMMyTauumm cxeMbl cocTaBasieT 2,6 B u moctyna-
er yepe3s pasbveMm II/5 or cunoBoro TpaHcopmatopa Tps.

Ilpoiinss yepes MOAyJAATOP, CHI'HAJM NOCTYNAeT HA NEPBHUHYIO 06-
MOTKY nepexofHoro TtpaHcdopmatropa Tp3. Co BTOpHYHOR OOMOTKH
TpaHchopMaTopa CHrHaJ MOCTyNaeT Ha BXOX KacKajma, KOTODBIH mpen-
HasHaueH JJs1 YCHJEHHs CHIHAaJa MO MOLIHOCTH.

Kackaa ycuneHuss MomHOCTH coGpaH HO IBYXTAKTHOH cxeme ¢
o6IUM 3MHUTTEPOM Ha TpaHsucropax [11116, [1[117. Tluraercs Kac-
Kal myJbCHPYIOWMM Hanpsxeuuem 18B uepes paswem 5 or nByX-
NOJYIIEPHONHOTG BRIIPSAMUTENst HAa Auofdax 6 u [7, Haxoasumerocs
B 6JioKke reHepaTtopa. CHrHaJs, yCHJIEHHBIH KacKaJoOM IO MOILHOCTH,
FOCTyNnaeT Ha NepBHYHyl0 OOMOTXY Tpauchopmartopa Tp4. Co BTO-
puuHO#i OOMOTKH TpaHchOpMaTopa CHIHAJN NOCTYymaer Ha OOMOTKY
ynpaBJieHHst oTpabaThiBamollero papuratens M2, a Ttakxke uepes
pasweMm I/2 x apropysesoMy. [lis KOHTPOJS NHMTAHHS BHIXOAHOTO
KacKaja CyLIeCTBYIOT KOHTPOJIEHBIE THe31a «-+», «—».

OrpabGaTumBaoUuil (BHTaTeasb M2 B cielswel CHcre-
Me — 3TO ACUHXPOHHBIA ABYxdasuslit Asurareas AJII1-262TB.

O6morka Bo36yxpaeHus asuratenas [/, I'2 moCTOSHHO HaXOMUTCS
TOJA HanpsiKeHHeM mepeMeHHoOro Toka 85 B, 50 ', nopmaBaeMbiM Ha
Hee OT BTOpHYHOH 0O6MOTKH (0TBOAW I3, I4) cuaoeoro TpaHcdopma-
Topa Tpbd uepe3 KoHmerncatop C20 B ueHtpanpHoM npubope. [Ipu
TOCTYIVIEHNH Ha OOMOTKY yupamjieruns BI—B2 curhana ¢ BHXOA&
ycHanTeNss ABuratenb M2 HauuHaer paboTaTh M yepes MeXaHHye-
CKYI0O TNlepejauy pasBopauMBaer ceibcHH M B HymeBoe IOJIOXKEHHE,
a TakKe pPas3BOpPAUUBAET CEJIbCHH-AATUAK M3 CUHXPOHHON mepenauw,
PacroJIOKEHHbI B LEHTPaJpHOM NpuGOpe, HA Yroa, MPONOPLHOHAIb-
HBII H3MEHEHHIO Kypca.

Konnencarop C20 cnyxHT Aas cABHra (a3 MexIy HanpsKeHH-
eM BO30YXIEeHHS M  HampskKeHHeM  yNPaBJeHUs  JBUTATe/s
ANT1-262TB. Kougencartopwt CI18, CI9 cayxaTr AJa CHATHS peak-
THUBHOH COCTABJSIONER ¢ TpaHcHOpPMATOpPa BBIXOJHOrO Kackajga yCH-
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autens. Boikaouatesp B3 B 1enmn 0GMOTKH BO3GYMKIEHHS CIYyXKHUT
IJ1 ee pasphlBa, YTO AA€T BO3MOKHOCTb COIVIACOBAHUA mIKaanl HK
HEeHTpaJbHOro npubopa M IUKaJ NPHHAMAIOUHUX npuGOpoB.

Cunxpounasi nepefava. Ona npeanasHavyeHa s nepefavyd Io-
KasaHuil Kypca Ha NpPHHHMAaWMIMe npuOOphH. JIWHHS CHHXDPOHHON me-
pemaudl COCTOHUT H3 cejbCHHA-AaTuuka MS (B uenTpajibHOM NpHGO-
pe), muddepennuaibHoro cenbciHa M (B npuGope cpaBHEeHHS) H
CeJbCHHOB-MPHEMHHKOB B MPUHHMAIOIIHUX YCTPOHCTBAX.

CuHXpOHHAs mNepefaya MOXKET OCYLIeCTBJIATbCA Ha NPHHHEMAIO-
nue npubopsl Tupokommaca tuna «Kype» wian «Amyp». B 3asucumo-
CTH OT NPHHUMAIOWHX TPUGOPOB CHHXPOHHAS TIepejaua MOoXKer ObITb
[OCTPOEHA Ha J/1eMEHTaxX, PacCUHTAHHBIX Ha MHTaHue yacrtoroir 50 I'x
iy vacrorot 500 I'u. B xommiekranmsix 4, 5 u 6 3JeMeHTH CHH-
XpOHHOH mepefaun muTaioTcs Hampsikenuem 110 B, 50 T'um, B kKoM~
niaexkranun 7 — 110 B, 500 .

B cayuae nuranus uacrotoii 500 I'm (kak fokasaHo Ha cxeme)
B KayecTBe CeJbCHHA-AaTyYHKa M3 ucnosabsyeTcs CeabCHH THIA
HI-4041TH wmn JIVI-150TB B 3aBHCHMOCTM OT THIA CEMbCHHA-TIPH-
€MHHKAa B NpHHUMawMux ycrpoictsax. O6Morka Bo30yXiAeHust Bl,
B2 cenbcvHa-JaTYHKa B 3TOM CaydYae NHTaercs Hampsixennem 110 B,
500 T'm ot arperata rupoxkomnaca tema «AMyp» uepes paswem I3,
KJeMMBl 5, 6 miatel [13, nepekiiouatens Bl B mpuGope cpaBHEHHA
u npepoxpanutenn IIps n Ilp4 B npuGope 50A. Tlpu stom obMoTKa
@1, D3 cenbcuna-naTika M3 cBsizsama co craropuoit oGmotkoir Cl,
C3 nuddepennmnanbuoro cenpcuHa M tuma JU-101TTH B npuGope
39A uepe3 nepekatouateap Bl (monoxenune I), au6o ¢ dasHBIME 06-
MOTKaMH cenbCHHOB-npueMHHKOB Tuna CC-150 mau BC-151 u ¢ 06-
motkolt PI, P38 pubdepenunansHoro ceabcuna M (nosowxenue 2).
ITonoxenue I mnepexyaiouaTessi COOTBETCTBYET paGoTe MHCTAHIHOH-
HOrO MAarHuUTHOrO Kommaca B pexuMe «[mpokommac» (I'K), mosoxe-
Hue 2 —B pexume «Maruutabii komnacs» (MK). Ilpu arom o6mot-
KH BO30YXJIEHHSl CelbCHHOB-IPHEMHHKOB ITHTAIOTCS  HaIpsKEHHEM
110 B, 500 I'u uepes [II3 u knemmu 5, 6 naater [13.

Ilpn neo6xommmoctu nutanus vacrorodl 50 I'iy B KauecTme cedb-
cupa-gaturka M3 ucnosbsyercst ceabcun Tuma HJ(-404TB. O6moTku
Bo36yxkaennss Bl, B2 cenbcHMHa B 3TOM CJyuae NHTAOTCH Hanpske-
uuem 110 B, 50 T'm ot BTopmuHOfi o6moTKH (otBoABl I3, 15) cuno-
Boro Ttpancgopmaropa uepes BHIBOEH 5, 6 mJaatw [I3 u mpenoxpa-
uurenu [Ip8 u IIp4 B npuGope 50A.

O6morka DI, D3 cenpcuHa-gatunka M3 cBsizaHa cO CTATOPHOH
o6motkoit CI, C3 nubdepennuansuoro cembcuia M B npubope 39A
yepe3 nepekawudatenb Bl (nonoxenne I) anGo ¢ dasupiMH 0GMOT-
KaMH CeJqbCHHOB-TpueMHukoB Tuna BC-404A u ¢ obmorkoit PI—P3
nuddepeninaaptoro ceabcusa M (nmoaoxenne 2). Ilpu stom o6-
MOTKH BO30YXKIEHHS CEJIbCHHOB-NPHEMHUKOB TaKKe INHTAOTCA Ha-
npskenuem 110 B, 50 T'n ot orsogos 13, 15 cumosoro TpaHchopma-
topa Tp5 uwepes BuIBOLB 5, 6 maatw I13.

Kongencatop C2/ B uenu BO3GYXIEHHS CeJIbCHHA-JaTiMkKa M3
CNYyXHUT AJS CHSTHS PEaKTHBHON COCTaBJASAIOUIEH TOKa.
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Cxema cpaBHenus. JeMeHTH CXeMbl pPa3MelleHn B mpHGOpe 39A.
Cxema nmpefHasHayeHa JJIs CPaBHEHHs NOKA3aHHiI Kypca MATHHTHOTO
KoMnaca W THpPOKOMIaca.

Cxema obecneuHBaeT CpaBHEHHE CHTHAJOB OT CEjlbCHIOB-AATUH-
KOB NUCTAHIHMOHHOTO MAarHHTHOTO KOMIIaca W IMPOKOMIACA C HOMOIIBIO
Auddepennuanbioro cenbcuia M. B nonoxenunm [ uepexmouatens
Bl na craropuyio o6morky CI—C3 cenbcuna M mnocTymaer CHrHas
OT cesbCHHA-faTyHKa M3, a Ha poropHylo o6MoTtky Pl, P3 — curuan
OT CeJbCHHA-JaTYHKa THPOKOMIACA. B 3TOM Xe nNOJOXEHWH mnepe-
KJH0YaTelsd CHIHAJ OT MaTYHKAa THPOKOMNaca yepes pasvem [If] mpu-
Gopa 39A u nmanee depes mpu6op 15A npocTymaeT Ha CeNbCHHBI-
NPHEMHUKH NIPMHHMAIOWKMX NPpHGOPOB THpOKOMIaca.

Ecnu B mokasaHmax rupoxoMmaca M MATHHTHOTO KoMnaca GymyT
PACXOXKAEHHS, TO C yBENMYCHHEM YIJa DAacXOXAeHHs potop Audde-
peHUHanbHOro ceibcuHa M nauner Bpawarbed. Ilpn pasuume B mo-
KazaHMAX Kypca THpPOKOMIaca M MarHuTHOro Kommaca, Gojee RoIy-
CTUMOH omnpejeasieMOH YCTAHOBKOH KyJauka, NMOCJAEIHHR, KHHEeMaTH-
YEeCKH CBfI3aHHBIA C pPOTOPOM ceabCHHA M, 3aMKHET MHKPOBHIKIIOYA-
Tesib B2, T. €. TeM caMBIM 3aMKHET JIMHHIO NHTAHMS 3BOHKA. 3BOHOK
CHTHAJH3HPYET O PacCOTVIACOBAHHH NBYX CHCTEM.

B nonoxenuu 2 nepexdiodarens Bl npuHuMalomue npubopu ru-
poxommnaca paboTaior oT komnaca «CekTop», IpH 3TOM 3aroparoTcs
aamnsl JI! w JI2, ocBemag Hajanuch «MarHHTHEIH KOMIAC» B IIPH-
6ope 39A. Ilurarorcsa namnel JI1 u JI2 u 3BOHOK HanpsikeHuem 25 B,
50 I'm ot BTOopHYHOH 0O6MOTKH (0TBOAL [4, 15) cunoBoro TpaHcdoOp-
maropa Tp5 B npuGope 50A.

CxeMa 3aluThl CHHXPOHHOH mnepenaud. CxeMa npeZHA3HaYeHa
L ofecrneyeHHsT HOpMaJbHONH paboThl CHHXPOHHOU Ilepenaun npH
BHIXOJe M3 CTPOsi OJHOTO HJIH HECKOJbKHX NPHHHMAIOMHX HPHOOpPOB.
IIpn ux pa6oTe 3awuTa CHHXPOHHOH nepefaud obecneymBaercs npe-
noxpauutensimu IIpl—IIp8 B mnenn 0OMOTOK BO3OYXJEHHS, KOTO-
pble Haxomarcsi B mpubope 15A.

Fenepatop. [lpennHasHaved [Jf npeo6pasoBaHHsi IePEMEHHOTO
Hanpsikennss dactroroi 50 't B nepeMenHoe HanpsXeHHe 4YaCTOTON
1 xI'n A/ NUTaHHS YYBCTBUTEJBHOI'O 3JE€MEHTa, BHIXOJAHOTO H (haso-
YYBCTBHTEJIBHOTO KAaCKaloB YCH/IHTeNA. DBJOK reHepaTopa BKJIOUA-
eT: ABa JABYXIOJYIEPHOIHBIX BHIIpsiMuTeNst Ha muonax H4; 15, JI6,
Z7; xoupencarop C4, cayxaumuil AJs CIVIAXHBAHHSA IYJbCAlMH MMOC-
Je BHIIpAMHTENs; crabuausarop, co6paHHHI Ha TpaH3ucTOpe [1113
u crabuaatponax g2 u [3; xoumencarop C3, cayxauuii fns criaa-
XKHBaHUA NyJAbcaluil mocje craGuin3aTopa, ¥ COGCTBEHHO reHeparop,
cobpaunnii Ha Tpausucropax [II11 wu I1112. TenepaTop 1OCTpOeH nO
JIBYXTAKTHOH cXeMe ¢ caMOBO30YXKIEHHEM.

Konugencatop C2 cayXuT AJsi yMeHbUIEHHS BCIIECKOB mpu pabo-
Té TPAH3HCTOPOB B KJIOUEBOM DPeXHMe.

Huon M1 chayXuT IJsi Cpe3aHHsl OJHOTO INOJyIepHoAa Hanpske-
HHSL NHTAHM$i UYBCTBHTEJBHOTO 3JeMeHTa, a KoHaeHcatop CIl— ans
yaydnreHuss (GOpMEl 3TOTO HANpAKEHHS.
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Cra6uausarop reHepaTtopa nurtaercd Hanpsikenmem 20B, 50I'u
or BTOpuuHO# 0o6MOTKH (oTBOAm 10, 11, 12) cunoBoro Tpancdopma-
topa Tp5. CoGCTBEHHO reHepaTop NHUTAETCH MOCTOSIHHHIM TOKOM Ha-
npsxenuem 15 B ot crabuamsaropa.

INuranue. KoMmac nuraercs OT CyJOBOH CETH MepeMeHHLIM TOKOM
HanpskenneM 127, 220 B, yacroroii 50 I'm.

Hanpsxenne cynoBoii cetH uepe3 BbBOAM I, 2 pasbema I[l[4 B
IEeHTpasbLHOM TpuOOpE MOCTymaeT Ha BHKAlCYaTenb B2. C Bhikiawoua-
Tesisi B2 HanpsiKeHHe mojaeTcs HA CHJIOBOM TpaHcdopmartop Tph, c
KOTOPOrO CHHMAEeTCs Ha Bce GJIOKH H Y3Jbl CXEMBI.

Ilpu BraoueHHoM mosoxeHud TyMmGiaepa B2 B npuGope 50 A nm-
tanue yepes npenoxpauutenu [Ipl wu IIp2 nocrynaeT Ha NEpBHYHYIO
0GMOTRY cuyioBoro TpaHncopmatopa Ipd. OT BTOPHUHBIX OOMOTOK
cusioBoro Tpauchopmaropa IphH mHTaHHe pacnpefensieTcss Ha pas-
JIMYHBIE YYACTKM H JIHHHH CXEMBI

Monyaarop BHIXOAHOTO KacKada YCHJHMTEeNsl NHTaeTcs Hanpsxke-
HHeM 2, 6 B or oTBOAOB 6 n 7 uepes paszvem 5.

FenepaTtop nuraercsa nanpsaxeHuem 20B ot orBcxos 10 u 12 ue-
pes pasnem [I6.

O6MoTka B036YyXAeHHs1 oTpabaThiBaiomiero apuratens M2 nura-
ercs HanpsxkenueM 85 B ot otBoma I3 uepes xoupencatop C20.

O6moTka BC36YXKAEHHST CEIbCHHA-JATUYHKA CHHXPOHHOH Iepefaud
nutaercs Hanpsikenuem 110B, 500I'm wepes BmBoAm I, 2 pasnbe-
ma I3, swBoant 5, 6 nnarwl f13, paswvemur 112 B npuGopax 50 A u
39A, nepekmoyarens BI u npenoxpanuteau II1p3 wn [1p4.

OOMOTKH BO36YXK/IEHHS CeJbCHHOB-IPHEMHHKOB IHTAIOTCS HAa-
npsxenueMm 110B, 500 I'n uepes BuBoAn I, 2 paszbema I3, KoHTak-
Th 5, 6 maatel [13, pazvem L2, Buhikmiouatess Bl ¥ nperoxpanu-
Teqd B npubope 15 A,

Hanpsaxenne 110 B, 50 T'u nozaerca ot oteonos 13, 15 cuioBo-
ro tpancpopmatopa Tpd, yepes BrBoAH 5, 6 niartn [13, paswem 2,
BEIKJIOUaTe b Bl u npenoxpanutenu B npubope 15 A,

Jlamnet JI1 u JI2 B npu6ope 50 A mutarorcs Hanpskenwem 20 B
ot orsonoB 10, 12. )

Jlamnel cBeToBoro Tabsao JI1 u JI2 B npubope 39 A nuraorcs Ha-
npsikenunem 25B or oreomoB 14 u 15.

Bb1x0511Hoﬁ Kackap nutaetcs HampsxkenweMm 18B or orsomos 15
u 18 Tpb.
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Mnasa V YHHYTOXKEHHE NOJIYKPYrOBOH AEBHALMH

§ 32. HEOBXOAMMOCTb YHHUTOXXEHUS AEBUALLMMU

Kasanoch 6bl, 4TO [/1s1 HCIOJNb30OBAHHS MAarRHTHOTO
KOMIaca B LeJsiX CyA0BOXKIEHHS HeT HeOGXOLHUMOCTH YHHUYTOXATb
IeBHALHMIO, H KaK Obl OHa HH OBblAa BeJHKAa, HOCTATOYHO JHUIb CO-
craButh Tabauuy aesmauud. Ho takofi Barsisn Hesepen. Paccmot-
PHM [OpHYHHEl, 3aCTaBJAIOIHE CYNOBOAHTENEH NEPUOJWUUECKH VHUU-
TOXAaTb HEBHALHIO. .

Kak yxe orMeuasoch, HA COBPEMEHHOM CyIHE JEBHALHsSI MATHHT-
HOrO KOMHaca MOXeT [OCTHraTb HeCKONbKHX HeCsSTKOB TpaiyCoB.
[lpn Takoh neBMauMm BBHYUCAATH TAGAHIY IO NPHUOJHKEHHOH (oOp-
myae (44)

8=A+B sin&’+C cos ¥’4D sin 2«’+E cos 2’

HeJb3f, NOTOMY uTo 5Ta (hopMysa CcIpaBelJMBa TOJbKO AJAS MAaJbIX
Aesuanuit. CocTapjieHne e TaGauubl AeBHaLuH 10 Qopmyse (43)

sin §=A’cos 6+ B’sin k’+C’cos '+ D’ sin (2x’+8) -+
+E’cos (2£'+6)

CONpPSIXKEHO C JJHTEJbHBHIMH H CJOXKHBIMH BbIUHCACHHAMH. OTMeueH-
HOe OOCTOSITeNBCTBO SBJASIETCS OJNHOH W3 NPHYHH  HEOOXOAHMOCTH
YHUYTOXKeHus1 AeBnauud. OJHAKO 5TO He IJIaBHAsl MPHYKHA, TaK KakK
3aTpyAHEHHS, CBA3aHHBIE C BBHIYHCJAEHHEM TaOJHUBl AEBHALHH, MOTYT
ObITh YCTpPAHEHBl MyTeM IPHMEHEHHS CUETHO-PEelIAIOIHX YCTPOHCTB.

[IpeanosoxuM, uto AeBHALUsi BBIUHCIEHA 6e3 MpelBapHUTEIbHOTO
VHHYTOXKEHHSI H cocTaBjJeHa Tab/Mla JeBHaUMHd [AJag 36 Kypcos
(cm. Taba. 7). .

PaccmarpuBasi 3Ty TaOJHLy, HeTPYAHO YOeZHMTbLCH, YTO IMOJb30-
BaHHE €I0 CONpPKEHO ¢ PAAOM HeyZoOCTB.

1. JdeBuanus Ajis ONHHX H TeX JKe€ KOMIACHBIX U MaTHUTHHIX Kyp-
COB 3HAYHTENBHO OTJIMYaeTcs No BeJuuyuHe. Hampumep, nna Kommac-
Horo kypca 160° 8=-34°, a njas Takoro e MAarsUTHOTO Kypca
8§=--40°. ITosToMy mpu GOJBIIOH AEBHAUHH HeOOXOAHMO HMETh JBe
OTAeabHbie TaGaHIL AeBUHANUH: OAHY AJAd KOMMACHHIX ¥ APYTywO Aad
MATHHTHHIX KYPCOB.

2. Tlpn BHIGOpe [eBHAIlMH HA NPOMeEXYTOUHBIE KYDPCHl, 4TO Hesa-
€TCsl BCErJa NpPOCTBIM HHTEPIOJHPOBAHHEM, MOXKeT OblIThb AONYyIlleHa
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Ta6anma 7

1’4 5 K k' 3 K k' 8 K
0° —6° 354° 120° +40° 160° 24Q° —33° 207°
10 —10 0 130 -+-42 172 250 —36 214
20 —13 7 140 +-44 184 260 —35 225
30 ~15 15 150 +41 191 270 —30 240
40 -17 23 160 +34 194 280 —-22 258
50 —18 32 170 +26 196 290 —15 275
60 —18 42 180 +18 198 300 —10 290
70 —14 56 190 +15 205 310 —6 304
80 -3 77 200 +9 209 320 —3 317
90 +15 105 210 —6 204 330 —1 329
100 +28 128 220 —20 200 340 0 340
110 +35 145 230 —-30 200 350 -3 347

3HauMTeNbHAs OwHOKA, BBHAY TOTO YTO NpH OOJBLUIOH NEBHANHH He-
MPONOPIHOHANBHOCTD €e H3MEHEHHS OT Kypca OCOOeHHO 3aMeTHa.

3. ViameHeHHe Kypca CyAHa mO0 KOMHACy NP GOJLIIKX AeBHAIH-
AX He COOTBETCTBYET AeHCTBUTEJbHOMY NOBOpoTy cyaHa. Ecau, Ha-
NpHMep, CyIHO noBepHeT no Komnacy c¢ 70 Ha 80° T. €. H3MEHHT KOM-
nacHeli kypc Ha 10° TO AefCTBHTENBHBIH
MIOBOPOT CyAHa cocTaBuT 21°, moTOMy uTO ¥
MAarHUTHBHIH Kypce CyJZHAa H3MEHHUTCH HpH |
stom Ha 21°. Ha orAenabHBIX Kypcax Mo-
JKeT CIYYATLCS H TaK, YTO NIPH ITIOBOPOTE
CyJlHA BIPaBO KOMIIACHBII Kypc OvIer
YMEHbIIATBLCS, 4 MPH IIOBOPOTE BJIEBO —
YBeMHIHBAThLCS.

Ho ectb u apyras, Gosee BaxkHas NpU-
YHHa, BbIHyXJAaoniasa YHHYTOXKATb AeBHA-
nuo. Ecan y xoMmmaca JeBHALNS BeJHKA,
TO 3TO G3HAYaeT, YTO BCE CHJILI, BHI3BIBAIO-
ulye [AeBHAUHIO, HJIH HEKOTOPble H3 HHX,
BEJHKH TO CPABHEHHIO C HAampasJslolled
cunoit AH. Tlpu sToM MOXKeT oKasarbcs,
YTO 3TH CHJbl HA HEKOTOPHIX Kypcax GyayT
TaK HaNpaBJeHbl OTHOCHTENbLHO MATHMUT-
HOTO MepHIHAaHAa, 4TO HX PaBHOIEHCTBYIO-
masa ' okaxercss mo BenuuuHe OJM3KON

Puc. 83. MHOrOyronbHHK CHI
K Hymaio (puc. 83). B atux ciyuasx kommac
nepecrader paboraTh, Tak Kak cuja [,
ynpasJfiolllas KapTyIIKOH KOMIaca, He CMOXKET IIpH NOBOPOTe CyIdHA
mpeofosieTb CHAY TPEHHS TONKH O IUMMJABKY © KapTyllka Komna-
ca OylJeT MeXaHHUYECKH YBJeKaTbCd CYAHOM, NOKa3blBas OJAHH H TOT
e Kypc.
Taxum o6pasom, A19 ofecreyeHHss HAJAEXKHOCTH M TOUHOCTH IO-

Ka3aHHH MAarHuUTHOTO KoMIaca B JIIOGHIX YCJIOBHAX IJIABaHUs HeoO-
XOJUMO YHHUUTOXKATH JEBHAUHIO.
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§ 33. IPMHUMN YHMYTOXKEHMSA QREBMALLMM

JleBnauys MarHHTHOTO KOMIAca BO3HHKAET B Pe3yJib-
TaTe MCKaXXEHH MATHHTHOTO NOJIA 3eMJH MAarHHTHBIM [OJEM CYLHA.
BrnonHe mOHATHO, YTO HM30JHPOBATL MATHUTHEIY KOMIAC OT MAarCHHT-
HOTO NOJsI CyAHa H YCTPallUTh TaKuM OG6pa30M [JEBHALHIO HEBO3-
MOxHO. ITOTOMY Rl YHHYTOXKEHHA [EeBHALHH KOMMNEHCHPYIOT Mar-
HHTHOE IoJe CyJHa B TOM MecCTe, I[e YCTAHOBJEH KOMINAaC, HCKYc-
CTBEHHO CO03[aBasi ¢ IOMOUIbIO NOCTOSIHHBIX MAaTHHTOB M GpycKoB
MSITKOTO 3KeJjie3a TaKhue MAarHWUTHBIE CHJbl, KOTOPBIE P&BHHI MO BEJH-
YHHE, HO IPOTHBOIOJIOXHO HANPABJEHB CHJIAM, BBIZHIBAIOIIHNM Je-
BHaNHIO. B sToM M 3ak/ioyaercss MPUHLHUN YHHUYTOXKEHHS JEBHALHH.

Panee yxe paccMaTpuBajJOCh, UYTO B NPSAMOM THOJOXKEHHH CYAHA
JeBHallMsl MArHUTHOTO KOMIIACA SIBJISIETCsl Pe3yabTaToM NeHCTBHA Ha
KOMIac OsTH MarHuTHeX cui: A’AH, B'AH, C'AH, D'AH u E'AH.3Tth
CHJIbI MMEIOT pAa3juyHOe MPOHCXOXKIAEHHE M HPOM3BONAT HEOTHHAKO-
BYIO [0 XapakTepy MEBHALHIO: MOCTOSHHYIO, MOJYKPYFOBYI0 H HYeT-
BEPTHYIO.

Cunn A’AH, D'’AH wn E’AH, Bbi3biBaloLlMe MNOCTOSIHHYIO H YerT-
BEPTHYIO [EBHAIMIO, MNPOHCXOAAT OT MNPONOJBLHOTO U TONEPEYHOTo
MATKOTO B MATHHTHOM OTHOLIEHHWH CYINOBOro kesesa. CJrenoBaTenb-
HO, U KOMHEHCAIUHS 3THX CHJ MOXeT OBITh OCyllecTBreHa MpPH IO-
MOIK TOJIBKO MATKOTO B MAaTHUTHOM OTHOIIEHHW Kenesa. Hanpu-
Mep, €CM MOmbITaThcs KOMNEHCHpoBaTb cuay D'AH npu moMomu
HDOCTOSHHBIX MATrHHTOB, TO KOMMEHCALHS HE MOJYYHTCH, TAaK KakK TpH
nmepeMeHe Kypca CyAHa HanpasjieHHe CHIB D'AH OTHOCHTENbHO CYA-
Ha H3MeHsieTcsl, a HampasJeHHe CHJAB, 06pa3yeMoll MNOCTOSHHBIMH
MATHHTAMH, OCTAETCS OTHOCHTeJBbHO CYAHA HEH3MEHHEIM.

Cuin
B'VH=cZ+P u CAH=[Z+Q,

BHI3LIBAIOIIME IIOJYKDPYIOBYIO JEBHAIWI0, IPOHCXOAST IVIaBHEIM 06pa-
30M OT TBEPJOrO B MAariuTHOM OTHOMEHHH CYAOBOTO Xene3a (CH-
Jel P 1 Q) ® 4aCTHYHO OT MATKOTO B MAarHHTHOM OTHOIIEHHH CYyHO-
BOFO XeJje3a, DAaclo/0XEeHHOTO NEepNeHAHKYAspHO manybe  (CHabI
¢Z u [Z). CnenoBatenbHo, cHibl P u @ HaJo KOMIIEHCHDOBATH MO-
CTOSIHHEIMH MArHUTaMHM, a CMJH ¢Z W [Z — OpyCKaMm MATKOTO Ke-
Je3a.

Onnako cunbl ¢Z ¥ fZ OT Kypca cylHa He 3aBMCAT M B JaHHOMH
MArHHTHOH IIHMpOTe JeHCTBYIOT. TMOAOOHO TOCTOSHHBIM cHiam P o
Q. Tloatomy cunet B'AH u C’AH KOMIEHCHDPYIOTCS OPH HOMOIIH IIO-
CTOSIHHBIX MaruuToB. Ho xommencanus cua BAH w C’AH nocrosH-
HBIMH MAarHuTaMy CIpaBe/l/IMBA JIHIUb JJs KakoH-HHOYAL ONHOH Mar-
HHUTHOH LIAPOTHI.

Ilpu mepeMeHe cCyaHOM MAaTHHTHON LIMPOTH COCTABJIAIONME CZ
U fZ U3MEHSIOTCH, BCJNEACTBHE yYero kommencanus cun B'AH un C'AH
Hapymaercs. OJHaKo ©pH NJAaBaHUM CyIHA B SKBATOPHAJbHHIX H
CPeJHHX UIMPOTax CuaLl ¢Z W fZ Tnpu nepemMeHe MAarHHTHOH HIMPO-
Thl H3MEHSIOTCH HACTOJBKO HE3HAYHTENbHO, UTO ITHMH H3MCHEHHSAMH
MOKHO npeHeOpeub. Ecim B mpouecce miaBadusi CYAHO 3HAYHTEABHO
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H3MeHAEeT MArHHTHYIO LIHPOTY, TO H3MeHeHHMeM cun ¢Z u fZ mnpe-
HeGperath HeJab3si, H B 3TOM cCJydae JJs obecrneyeHHs NOCTOSIHCTBA
komnencauuu cut B'AH u C’AH npuHMMAlOTCs CrielHa/bHBIE MEph
(cm. § 44).

Komnencanuss cual B'AH w C’AH 1npousBoAuTCsT MAarHHTaMiu-
YVHHUTOXKHUTENSIMY, KOTODHIE NPHAAIOTCS K KOMHNACY CIENHaJbHO A4
3TON Henu. MarHuTHl-YHHUTOKHTENH YKPEeIJISIOTCS B HaKTOy3e KOM-
naca Ha TpybGe HeBHALMOHHOrO mpubopa
INDH NOMOLIHM CHEeUYaJbHBIX KAPETOK, KOTO-
pHle YAepXKHBAIOT HX NapaslenbHO Cydo-
BHIM OCSM: IPOJOJBHOH H IONEPeYHO!l
(puc. 84). llentp KapTyuwku KoMmmaca, Ha-
Xonsamuiicss B Touyke O, OKasbBaercsl IIpH
3TOM pAaCHOJIOXKEHHBIM Ha NepIeHJHKYJIs-
pax, BOCCTAHOBJIEHHBIX M3 I[€HTPOB MAarHH-
ToB. IloaToMy npoJOJbHbIE MarHuTel CO-
30al0T B LEHTPe KAaPTYIIKH KomIaca Ipo-
JoabHyl0 cuny Fy, a nomepeyHnle MarHH-
Tl — NONepeyHyw cuay Fo.

Cunet Fy u F, pesictByloT Bcerga B
CTOPOHY IOXKHBIX MOJIOCOB Martutos. Cie-
IOBaTEJbHO, MATHUTH-YHUYTOKHUTENN HEO0O-
XOIMMO YCTAHOBHTb TaK, YTOOHI HUX ceBep-
Hble noqaioca Obuid O6palleHbl B CTOPOHY
HefiCTBHSl CHJI, MOIJIEXKAIHX KOMMEHCAUWH.  Ppc. 84. IMosoxenue Mar-
Ecau, nanpumep, cuna B’AH HanmpaBneHa  HHTOB-YHHYTOXHTeNeH NpH
B HOC CY[Ha, TO NPOMOJbHLIE MATHUTH CBO- ‘fﬁ)’l‘;“eg;?l”"g,i‘;}“og‘“g’;ﬁ’;
HMH CeBepHHIMH IOJIOCAMH TaKXe JOJIXK-

Hbl OpIThb OOpalieHBl B HOC CYAHA,— NpH
TaKOH YCTAHOBKE OHH CO3[aI0T Y KapTYLIKH KoMIlaca CHJy, Hampas-
JIEHHYIO B KODMY CYAHA, T. €. IPOTHBOMNOJIOXKHYIO cuie B'AH.

Besuuunsl cun Fi u Fg, 3aBHCAT OT pacCTOsHWN MAarHUTOB IO Kap-
TYUIKH KOMIIaca M IIDH H3MEHEHHH 3TOrO PacCCTOSIHUS B COOTBETCTBUE
c dopmyrofi (3) OHM M3MEHSIOTCS MNPONOPHMOHANLHO KyGy pace
crosinus. Ilepemeilas xaperkm ¢ MarHutamu no TpyGe HEBHAIMOH-
Horo mpufopa BBEPX WJIM BHH3, MOXKHO HAaHTH Takoe TOJOXKEHHe Mar-
HHTOB, IIPH KOTOPOM cuJ/bl Fy H Fp okaXkyTcsl paBHbIMH cusiamu B'AH
u C’AH u, crefoBaTe/IbHO, KOMIIEHCHPYIOT HX.

Pafora 10 YHHYTOXKEHHWIO TWOJYKPYrOBOH [I€BUALMH H 3aKJIIO-
4aeTcss B NPaBHJIbLHOH YCTaHOBKE NPOJOJBHBIX W IONEPEeYHBIX MarHu-
TOB-YHHUTOXKHTETEH.

ITpu pabore ¢ MAarHHTaMH-yHHYTOXKHTENSIMH PEKOMEHAYyeTcsa pY-
KOBOJICTBOBATHCS CJIELYIOUUMH OPaBHIAMY;

1. MarHuTH-yHHYTOXUTENH HEOOXOAHMO MOAGHUpaTh TAKOH CHJIHI,
4TOOBl KAPeTKH ¢ MArHUTAMH pacnoNarajnchb no BO3MOXHOCTH B
HHXXHeH YacTH JeBHANHOHHOro mpubopa W He CAHMKOM GJH3KO ApPYT
OT Apyra.

2. Ecan i KOMNEHCAUMH OJHONH M3 CHJ OKaXeTcd HeNOCTaTod-
HO IBYX MarHuTOB, HAJl0 33aMEHHTbL MATHATH 6GoJiee CHJIbHBIMH HJIH

A wx
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B Kpa#HEM cayyae YCTaHOBHTb TPEThbI0 KapeTKy ¢ JOMOJHHTe/bHBI-
MH MarHdTaMH.

3. IlepensuraTh KapeTKHM ¢ MAarHATaMH CJ€LYeT OCTOPOIKHO, 0CO-
GeHHO KOrJla MAarHMTbl pacnoJIOXKeHbl B BEepPXHEl IIOJOBHHE AeBHA-
uuonHoro npubopa. Ilpn nepeaBHKEHHH KapeTOK HYXKHO CJIEAUTh 32
TeM, YTOOH HX IIMOHKH He BBHIXONMJH M3 [A30B Tpy6Hl AEBHAIHOHHO-
ro npubopa; AJs 3TOr0 He CJAEAYET CJAMIIKOM OCAabJsTh CTOMNOPHLIE
BHHTHl KapETOK.

Pabora no YyHHYTOXKEHHIO MAEBHAIIMM MAarHMTHOrO KOMIaca Bhi-
MOJIHAETC B CJEdYIOLleM NOPAAKe: BHAavaje YHHUTOXKAETCS YETBEpT-
Has JleBHAlMs, 3aTeM KpEHOBAas M, HaKoHel, nosaykpyrosas. Ilocro-
sAHHas JeBuauus BOOOLIE He YHHUTOXKAETCA BCIEICTBHE MAaJOCTH
cunsl A'AH,

Tako#t mnopsANOK NeBHALHOHHLIX pa6oT 06YCJOBJEH CIEAYIOUIMMH
npuuuHaMu. Jn1g YHHYTOXKEHHsI YETBEPTHON AEBHALUMHM NPUMEHSIOTCS
OpYyCKH MSATKOTO B MArHHTHOM OTHOLIEHHHM KeJe3a, KOTOphHe YCTa-
HABJHBAIOT B HENOCPeINCTBeHHOH OJH30CTH 0T kommaca. QOaHako
3TO KeJe30, KaK H Jboe Kees0, He SIBASIETCss afCOMIOTHO MSATKUM
B MAarHUTHOM OTHOWIEHMH M 06JafaeT HEKOTOPOH J10Jiell IIOCTOSIHHOTO
marHetnaMa. CJel0BaTeNbHO, YCTAHOBKOH OGPYCKOB MSATKOrO KeJses3a
VHUYTOXKAETCS YETBEPTHAs JEBHAlMS, HO BBOJAUTCH IIOJYKPYrosas H
KpeHoBasi meBuanud. IIo3TOMy KpeHOBYIO H TMOJYKPYIOBYIO JEBHAILUIO
YHMYTOXKAIOT MOCJHe YeTBEPTHOMH.

KpeHoBag pmeBuanus, Kak MBl YBHAMUM B [AaJjbHeHlIeM, YHHUTOXKAa-
eTCsl IPH TOMOINM TaK HA3BIBAEMOTO KPEHOBOTO MAarHHTa, NOMEIMIEH-
HOTO BePTHKaJ bHO B TpyOe NeBHanuoHHOro mpubopa. Eciau oce kpe-
HOBOTO MAarHMTa He CTPOro NEpIeHAMKYJAspHA I[JIOCKOCTH KapTylli-
KM KOMIAaca WJ{ He NPOXOJAUT uepe3 LEHTP KapTYWKH, TO 3TOT Mar-
HMT, YHHUTO}KAfl KPEHOBYIO JE€BHAlMIO, BBOAUT noaykpyrosyio. [lc-
3TOMY TIOJNYKPYTOBYIO JEBHALHMIO HYXKHO YHHUYTOXKATb IIOCTE Kpe-
HOBOH.

Yamge Bcero Ha CyAHe NPHXOLHTCS YHHUTOKATh NOJYKPYTOBYIO
JIeBHALHI0 COBMECTHO C KpeHOBOH, Tak Kak o0e OHM YacTo H3Me-
HAIOTCH.

Hu oawuMm H3 cnoco6oB NeBHALHIO HeMb3A YHHUTOXKHTb 4O HYJAL.
[MosToMy nocje YHUYTOXKEHHs AeBHAlMH HeOGXOXMMO COCTaBUTb Tab-
JUIY OCTATOYHOH MAEBHALMH M I0Jb30BATbCA €10 JJS HCHPABJEHHs
NOKAa3aHHH MAarHuTHOTO KoMmaca.

§ 34. NEPBOHAYAJBHAS YCTAHOBKA
MATHUTOB-YHUUTONMTENEA

EciM KoMIac yCTaHOBJIEH HA CylIHe BHePBble MJH Mar-
HUTH-YHHUTOXHTENM 1O KAKHM-JiH0G0 npuuuHAM Oblin yOpaHel u3
HAKTOY3a, TO Tepel TeM KakK NPHCTYNHTb K YHHYTOXKEHHIO NMOJYKpY-
roBOjl JeBHALMH, HEOGXOAMMO NPHOIHKEHHO YCTAHOBHTb MArHUTH HA
CBOM M€CTa M NMpPAaBHJBHO OPHEHTHPOBATb HX IIOJIOCAMH OTHOCHTEJbHO
CYyZAHA. .

[TepBOHAUaAbHYI0 YCTAHOBKY MArHHTOB-YHHUTOXHTEJEH NPOH3BO-
aaT oOBIYHO Ha CTOsIHKe CYQAHA.
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Bynem cunraTbh, yTo ueTBepTHAs NEBHALHUA NpPEXBAPHTE/bHO Gblia
YHHUYTOXKEHA [0 Hy/]f, a NOCTOSHHAS AEBHAIMA OTCYTCTBYET, T. €.:

D'AMH=0;, E’AH=0 wu A’AH=0.

Takoe nomyuieHHe MBI BIpaBe CHeJNAaTb, NMOCKOJIBKY peub HAET O
npHOJHKEHHON YCTAHOBKE MAarHHTOB-YHHUTOXHTeNEeHl M, KpoMe TOro,
cunnl E‘'AH u A’AH o6bL14H0 MaJbl, a [Jsi TJaBHBIX KOMIIACOB GJIH3KH.
K HYJIO.

ITycrs cynno Jgexur Ha KoMmmacHoMm Kypce x’. MaMepum ma Gepe-
ry cuny H, a Ha cyaHe cuny H’ ¥ BBIYHCIHM NPHOIHKEHHYIO BesH-
UYHHY cuabl  AH, npuruMas
KO3¢pdHIMEeHT A paBHBEIM
0,8-+-0,9 nnst riaByoro kommna-
ca v 0608 paa nyreso-
ro. CHuUMeM 3aTeM C KapTH
MarouTHeli neaenr MIT ot-
JaneHHOro mpeaMera H Olpe-
JeJuM IO KOMIacy KoMmac-
el nmeaenr KIT Ttoro ke

npeaMera.
ITo dopmyaam:
S§=MII—KII,;
Kk=kK'+8

BLIYHCAMM JE€BHALHIO H Mar-
HUTHBIA KYpC, COOTBETCTBYIO-
e JaHHOMY KOMOACHOMY

KypCy CyaHa. Puc. 85. I‘,eomeTpﬂquKoe TOCTPOCHHE CHIL
4 =
[To MOMyYeHHBIM NAHHBIM B’Ad n C'AH mo I]:Il?,BgECTHbIM K, A, H

clenaeM IOCTPOeHHe, IOKa-
3agHoe Ha puc. 85, mpHueM
nocrpoeHne cun AH u A’ BHINONHEM B NMPOH3BOJbHOM, HO ORHMHAKO-
BOM Asd o6eux cua MaciuraGe.

Hasa nocrpoeunst cunt B'AH u C’AH cnpoektupyem AH u H’ Ha
IPOJOJIbHYIO M IONEPEYHYI0 OCH cyjHAa, 0003HAYUB NPOAOJbHbIE NPO-
eKIMH COOTBETCTBEHHO Yepes X’s u X, a nonepeunble —uepe3 Y’y
uvY.

Eciu 6u #e 6no cua BAH w C’LH, To Ha KoMmac HAeHCTBOBaJA
6bl TONBKO cusia AH ¥ ee MpojoJbliast ¥ MONEPeYHas NPOEKUHH OblIH
6br paBHBI cooTBercTBeHHO X’g M Y’o. Ilpu wanmumu xe cunm BAH 1
C’MAH mpojosnbHas u mnomepeuHasi NPOEKIHWK PaBHBI COOTBETCTBEHHO X'
u Y. Tlpu s1oM oueBuAHO, uTo mponosbHble npoexkuun X'o 1 X' oTiiu-
YaIOTCH JAPYT OT Jpyra Ha BeJHYHHY NpPOROJbHON cuiabl B'AH, a mome-
peunble NpPOeKUHH Y7o ¥ Y'— Ha Benuunny nomepeuHol cuant C'AH,
T. €.

BAH=X"—X"y,

CAH=Y'—Y.

Hanpasaenue cun B’AH n C’AH onpefeantcsi B3 PHCYHKa: CHJa
B’AH uanpasieHa B KopMmy, a cuna C’AH —B JIeBblli 6OpPT, BCAENCT-
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BHe Toro, uto X'<<X’% n Y'>Y’. CuaenosaTe/nbHo, B JaHHOM cCJayuae
IpH TNPAaBHJIbHOH YCTAHOBXE MPOAOJbHLIE MATHHUTHI-YHHUYTOXKHTEJH
JOIKHB OBITH OOpalleHsl CBOHMH CeBEPHBIMH IOJIOCAMH B KOPMY, a
nonepeyHrle — B JIeBHI GOPT, TAaK KakK OHH OYAYyT CO3[1aBaTh CHJHI,
HaNpaBJeHHbIE NPOTHBONOJIOKHO CHIAM B’AH u C'AH.

Hnst mpaBHJIbHOM YCTAHOBKM MarHHTOB-YHHUTOMKHTEJEH MO BHICO-
Te Hano, AEHCTBYA NPOJOJbHBIMA MaTHHTAMH, JIOBECTH MDOEKUHIO X
no BeawuuHnl X'y M, JAefCTBYsi MOMEpPeYHbBIMH MarHMTaMH, JXOBECTH
NONCpeyHyIo npoekuuo Y’ mo Beauwuunsl Y’q. Jlas 3Toro HeoGXoaH-

MO BBLIYHCJIMTb BeJHYHMHB npoeKuuit X'o H
5! o mo ¢opMysiaM, KOTOpble BBITEKAIOT He-
NOCPEJACTBEHHO M3 pHC. 85.

X'o=AH cos k;
Y/o=MAH sink.

HoBect NpONOJNBHYIO H  IONEPEYHYIO
npoekuu# o Beamunn X'p H Y’y MOXKHO
Fawys TPU TOMOLIH nedJaekropa.

0 Ilyctp, HampuMep, HM3BECTHAa BEIHYHHA
Yo u T1pebyercsi YCTAaHOBHTb TONepeUHHE
Puc. 86. Ilonomenue nome- MATHHUTBHI-YHUUTOXKHTEJNH TaK, YTOGH OHH
PEUHBIX MAaTHHTOB-YHWYTOXH-  KOMIleHCHpOBaJH cuny C'AH.
Y YcranoBuM mesieHraTop Ha otcuer 270°
o A0 a3MMYT4JBLHOMY KpYI'y H IOCTaBHM HA
Hero nedueKTop, NOATOTOBJIEHHBIH JJIS H3-
MepeHHMs TOPH3OHTAJBHBIX IPOEKIHil, CeBepHBIM II0JI0COM H3MEpHUTEIb-
HOro MarHura Nn—s B JIeBHIH OOPT, T. €. B CTOPOHY IpeIMEeTHOH MHIIe-
HH (puc. 86).H3mepurenbHblil MarHUT AedIIEKTOPA YCTAHOBHM IO IUKA-
Jie TOPH30HTAaJBbHBIX CcHJI Ha orcuer Y’o. Ilpu Takoli ycraHoBKe H3Me-
pPHTEJbHBI MarHHT JedJiekTopa OyleT HeHCTBOBAaTL Ha KapTYIIKY
KoMmnaca cuioii F=—Y’), T. e. on GyIeT KOMIEHCHPOBATbL NPOEKIHMIO
Y’. CuaenoBarenbHO, B 3TOT MOMEHT IO HONMEPEYHOH OCH CYyIHA Ha
KapTylmky KoMnaca Gyler AeficTBOBaThb TOoAbko cuna C'AH. as ee
KOMIeHCalH BBeJeM B HAaKTOy3 KOMIaca NOoNepeyHble MaTHHTHI-YHHY-
ToXHTeJH NS ceBepHBIMH MOJIOCAMH K JeBOMY GOpTY CYAHA, IOTO-
My uto cuna C'AH peficteyer B JeBHl GopT. 3aTeM, repeMernasi 3TH
MarHuThl, COBMeCTHM JHHHIO NS KapTywku Komnaca ¢ NPOXOJbHOH
npoekunein X’ u takum ob6pasom kommencupyem cuay C'AH. Tlogm
IIPH3MOH TIeJileHraTopa B 3TOM. c/lyyae okaxerca OS! KapTymxku KOM-
naca, Tak Kak cmia X’ JeficTByeT B HOC Cy[Ha.

AHaJIOTHYHEIM NYTEM MOXKHO YCTAHOBHTH M IPOJOJIbHBIE MArHHTHL

OTmeTHM Temepb, UTO HJIs1 ONpENETEHHS HANpaBJeHHH, B CTOPOHY
KOTODHIX AOJIXKHH OBITh OOpalleHb ceBepHbie IIONIOCH MAarHHTOB-
YHHYTOXKHTeJeH, COBCeM He 00s3aTe/IbHO ONpeJesfATh HanpasJeHue
cun B’AH n C’AH n, cnenoBatenbHO, He 0653aTe/IbHO U3MEPATb CHIY
H’ u cpaBuuBaTh npoekunn X’ u X', Y’ u Y. lelicTBHTeNbHO, KOT-
na MH 6yleM NOJBOJAMTb MATHHTAMH-YHHUTOXHTENAMH NOR NPH3MY
nenenratopa W uiaun OSt kapTyllkd KOMMIaca, TO 3TOTO MBI CMOXeM
JOoGHTbCH JIMIIL NPH OJHOM ¥ TIPHTOM EHHHCTBEHHOM IOJIOXKEHHH
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MarHuTOB, KOTOpPOE€ M ONPENeNUTCss MyTeM NPOCTOrO PAaCCyKAEHHS:
ecin W(Ost) kapTymlku uieT K NpH3Me [EJNeHraTtopa, TO MAarHuThl
OpDHEHTHPOBAHB mpaBuiabHO, ecad W (OSt) gapTymxku yxoauT ot
NpU3MBbl, TO MarHUTH HanO TOBepHYTh Ha 180°

Hrak, nna npHOIHXEHHOH YCTAHOBKH MAarHHTOB-YHHUTOMKHTEJEH
Ha CTOAHKEe CyJAHAa HeOoOXONUMO:

1) u3meputb Ha Oepery ropu3OHTaJbHYIO cocTasadAwnyio H 3eMm-
HOTO MarHeTH3Ma H BbIYHCAUTH cANy AH;

2) BBIYHCAHTL mponoJbHyio X'p M nomepeunyio Y’, NpOeKUHH CH-
abl Al u onpefenuTh WX HANPABJCHHS,

3) ycraHoBuTb mesenratop nHa orcyer 0°, ecam mpoekuus X’p Ha-
npasJeHa B HOC cyAHa, u Ha otcuer 180° ecam npoexuus X'y Hampas-
JleHa B KOPMY; NOATOTOBHTb ne(J/IeKTOp s H3MEepEHHsi I'OPH3OH-
TaJbHBLIX NPOEKUHA M YCTAHOBHTb €r0 Ha YallKy MejeHraTtopa Tak,
yToObl CeBepHBIfi NOJIOC HM3MEPHTEJbHOr0 Maruuta Obii obpamen
B CTOpPOHY MpeJMEeTHOH MHIIEeHH; YCTAHOBHTb H3MEpPHTEJbHLIH MATHHUT
JedJaekTopa Ha oTcyeT, paBHbIH X'o, ¥ C NMOMOMIBIO NPOXOJIBLHBIX Mar-
HUTOB-VHUUYTOXKHUTEIeH NOABECTH MOA NPH3MYy MejeHratopa W HIH
Ost kaprymkp (6/auKaHIIMA M3 HHX); 3aKPENHTb KAapeTKy ¢ Ipo-
JOJbHBIMH MArHUTAMH-YHUUTOXKUTCIAMEY;

4) ycrauoBuTh mnesnenratop #Ha otcueT 90° ecaw mpoekuus Y’y
HanpaBJieHa B npaBblii GopT, W Ha orcyer 270° ecau npoekuus Yy
HampaBJ/ieHa B JeBHH 0OpT; YCTAHOBHTh Je(ekTop Ha YauIKy Ime-
JleHraTopa TakK, uYTOOB CeBepHBIH MOJIOC H3MEPHTENIHHOTO MarHUTa
6bln oO0pamieH B CTOPOHY NpeiMeTHOH MHILEHH; YCTAHOBHTb H3MepH-
TEAbHbIH MarHut AedJieKTopa Ha OTCYeT, PpaBHBH Y/, U C IOMOIIbIO
AIONIePEUHEIX MATHHTOB-YHHUTOXKHTE/IEH MOABECTH IOJ NPU3MY HeJeH-
raropa W uan OSt xapryuikd (Gmkafmiuil U3 HUX); 3aKpenuTh Ka-
PeTKy C HomepeuyHBIMH MarHuTaMH-YHHYTOXKHTeJ]AMH.

TipuMeuanune PaGorw, yxkasanuele B nn. 3 H 4, MOXKHO BHIIOJHATH B 00-
paTHOH nociexoBaTtesqbHocTH. Pabora, ykasanHas B 1. 4, Moxer Ourfb BHINOJHEHa
# Ge3 npuMeneHHs nediekTopa B 3TOM cayyae HaAO ¢ HOMOLIBIO COOTBETCTBYIO-
IUHX MA4rHHTOB MAOBECTH KOMIACHBHI IIeJ€Hr OTHAJNCHHOro NpeaMeTa X0 3HAYeHH:,
PaBHOTO MAarTHHTHOMY NeJeHTY TOro e npegmera. Ecax ke KoMmIlac YCTallOBJEH
B 3aKpPbITOM MOMEINEHHH, TO KOMMNACHBIH KypC CyAHA HOBOAAT AO 3HAYEHHS, PaBHO-
FO MarHUTHOMY Kypcy.

WsnoxeHHbli cnocol nepBoHAYAJNBHOM  yCTAllOBKH  MAarHHTOB-
YHHUYTOXHTE/EH SBJSETCS ONHOBPEMEHHO M CHOCOG0M NPHOIHIKEHHO-
IO YHHUYTOXKEHHSl IOJYKPYTOBOH JeBHAlKM Ha OLHOM MATHHTHOM
Kypce.

JeBuanuss NpH 3TOM YHHYTOXKaeTcsd TeM TOYHee, YeM MEHbMIe
ko3ppuuuentel A’, D’ u E’, KOTOpEIMH Mbl NpeHe6GperaJiu, 1 4eM MeHb-
uie omn6xa B Koahuiuente A.

[TpuGnnkeHHOe YHHUYTOXKEHHe NOJYKPYroBOH MEeBHALHH Ha OJHOM
MariiTHOM Kypce IPOH3BOAMTCS HHOra ¢ yueroM cuabl D'AH. Tou-
HOCTb cmocoba npH 3TOM HECKOJIbKO MOBBIIAETCS, OAHAKO €ro Bbl-
NOJIHEHNe 3HAUHTEJBHO YCAOXKHAETCH,
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§ 35. YHUMTOXKEHME JAEBMALIMM HA YETHIPEX TNIABHbLIX
MATHUTHBIX KYPCAX (CNOCOB 3PM)

[Tpu yHHYTOXKEHHH NOJYKPYTOBOii I€BHALMH CHOCO-
6om 3pu cuasl B’AH n C’AH KOMIEHCHPYIOT Ha YeTbIpex TJIABHBIX
MarHUTHBIX KypCax MO JeBHANMsAM, HAGJIONaeMbIM HA 3THX Kypcax.
[Mostomy nns npumeHeHHst cnoco6a DpH  HeoOXOAMMO HANpPAaBHTb
CYZHO Ha YeThIpe IVIaBHEIX MAarHHTHHIX Kypca M ONpeleddib Ha Kax-
JOM H3 HHX JeBHaIHIO,

Teopetnueckoe o6ocHoBanue cnocoba

[Tycts cynauHo JexHT Ha MarHUTHOM Kypce Np. [TocTpoum MHOro-
VTOJNBHHK CHJ, AEACTBYIOUIMX HA4 KOMHAC, CYHTAsi UX MOJOXKHUTEJIbHbI-
MH (puc. 87). YuuthiBas, 4TO BeJHYHHA H

/\?m A//x HalpaBJeHHe paBHofefcTBylomel cuasl H’

laan £an can )/

OT MOpsiiKA TOCTPOEHHsS CHJ He 3aBHCHT,
TIOCTPOMM CHJIHI B CJefyloulel ouepegHOCTH
A, D'AH, B’AH, A’AH, E’'AH, C'AH, 1. e.
cHayaJia IMOCTPOUM CHJbI, JEHCTBYIOLIHE Ha
Kypce N 1o MarduTHoMy MepHE¥aHY, a 3a-
TEM CHJBI, HeHCTBYIOIIHE NepHeHIHuKYJIsap-
HO K HEMY.

Kax BHAHO M3 pHCYHKa, H@ MarHHTHOM
Kypce N geBuanumw Onx BHI3BIBaeT CyMMa
CHJI:

A'NH+EVHA-C'AH.

Ecin 6B OblJI0O H3BECTHO, KaKyl0 4acTh
IeBuallMM ONx BoI3bBaer cuaa C'AH, To,
VMEHBIIHB MONePeYHBIMH MArHHTaMHu [e-
BHALWI0 0N HA 3Ty BEJHYHHY, Mbl KOMIIEH-
cuposasu Gbl TakuM obpasom cuay C/AH.
Ho nHam HeusBecTHa AeBUallusi, BhI3LIBae-
Puc. 87. Pacmonoxenne cun  yag cusioil C’AH, mo3ToMy AJIs KOMIIEHCa-

wa marmuTHOM Kypee N ppy 910l cusiel mOCTYHHM CIEAYIOMEM 06-

pasoM: TepeMellasi NONepeyHble MArHHTHI,

JoBeleM On MO HyJsl. DTHM CaMbIM KOMIIEHCHPYETCS He TOJNBKO MO.-

Jexamas kKoMmeHcanuu cuia C’AH, vo u cunnl A’AH n E'AH, 1. e.
JOBOAA ON [0 HYJsl, Mbl CO3laeM MNONEPEYHBIMH MarHHTaMu CHIY

Fi=—(A'AH+-E'AH4-C'AH).
TTonaras fi=— (A’AH+E'AH) u [;=—C'AH,
cuny F MOXHO BHIPAasHTb Tak:
Fi=fi+a.

Cnaa f,, cO3aHHAs MArHHTaMH-YHHYTOXKHTEIAMH, KOMIEHCHpYeET
CUJIY C’AH na Bcex Kypcax cfyzma, g,O}\IC]I}OJIbe paBeHCTBO
2:—

CHpaBefJIUBO JJSi BCEX KypCOB.
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Paaeucnxo xe
\ fi==m— (A’AH-+E'\H)

CnpaBelVINBO TOJILKO /A MAarHMTHoro Kypca N, Tak Kak TOJbKO Ha
3TOM Kypce NoONepeyHast CHsia f; NMPOTHBONOJIOXKHA MO HANPABJEHHUIO
cymMme cun A’AH u E'AH.

CienoBaTesqbHO, HAZO HM3MEHHTb YCTAHOBKY IIONEPEYHBIX MarHH-
TOB TaK, 4TOObI HCKIIOUHTb cHay f;. Jlasi 3TOro HampaBuM CYAHO Ha
MAarHMTHHHA Kypc S.

PacnonoxeHnne cujq Ha MarHMUTHOM Kypce S mocie AoBefeHUs 8y
0 HyAs NONEPEeYHBIMH MATHUTAMH-YHHUTOXKHUTEJASMH T[0KAa3aHO Ha
puc. 88, mpuuem cunsl C'AH u f; He moKasaHBI, BBHAY TOTO YTO OHH

N/n ”' ”m
4 Iy Ny ) P
’/ 7 X
! /i Y /
( Y ’ ﬂ A d
, ad J y 5 /
BAH , , y
ANG EA, F, s Cax 7

” AAH-EAH BAK 7

AH

=

Puc. 88. PacnoJsioxenue cua Ha Mar- Puc. 89. PacnoJjo:xenne CHI Ha Mar-
HHTHOM Kypce S HHTHOM Kypce Ost

B3aUMHO KOMMNEHCHPYIOTCH. M3 pucyHka BHAUM, uTO [CBHANuA Os
Boszuukaer or cun A'AH-+E'AH u fi. Cunm fi u A’AH4-E’AH 1o Be-
JHYHHE PaBHEl MexXJy co6oif, MO3TOMY cuJa [, BBI3bIBAET INOJOBHHY
ngesnanun Os. CiefoBaTeNbHO, AJISi HCKJWOYEHHS CHUABL f; HAZO mepe-
MEeCTHTb IONEPedYHble MarHUTHl Tak, YTOOHl jJeBHanust s yMeHbIIXIACh
B ABa pasa. Ilpum HOBOH yCTaHOBKe momepeuHBle MarHUTH OyAyT Oed-
CTBOBATb HA KOMNAC TOJNDbKO CHJIOH [, W moaToMy OyAyT KOMIEHCH-
poBaTh ToAbKO cuny C'AH.

Ilono6ubiM ke 00pasoM, HO IpH NOMOIIH IPOAOJbLHBIX Mar-
HUTOB MOXKHO KOMIEHCHpPOBaTb cmay B’AH na MarnuTHHIX Kypcax
Ost u W,

Ha puc. 89 nokaszano pacrnosoxeHHe CHJI Ha MAarHHTHOM Kypce
Ost, M3 pucynka BHAHM, 4YTO Ha STOM Kypce JeBHanuio ot
BeabiBator cuanl A‘AH—E’AH wu B’AH. TlepeMeliasi npomosibHbIe
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MATHHTH, JNOBeZEM JEBHALMI0 8ot [0 HY.as, T. €. CO3XALUM C NO-
MOILbIO NPOROJbHBIX MArHHTOB CHJIY -

Fo=— (A’A\H—E’\AH) —B')\H.
Honaras o= — (A’AH—E'AH) u [',=—DB’AH, cuny F2 MOXHO BbI-
pasuTh Tak:
Fo=f"1+s.

Cuna [’y, cosnaHHasg MAarHUTAMH-YHUYTONKHUTENSIMH, KOMIEHCHDY-
er cuty B’AH wua Bcex Kypcax cyaHa. Cmia xe f’; B3aNMHO KOM-
neHcupyercs ¢ cuiot (A’AH—E’AH) tonpko Ha

Km e o M marauTHOM Kypce OSt, 1mockOMbBKY TOJIBKO Ha
i | N 5TOM KypCe NPOAOJbHAs CHJa [’y NPOTHBONONOXK-
WAR-EM F] Ha 1o HanpasJeHuio cane (A’AH—E'AH).

YToGel HCKIIOUHTb CHAY ['y, HAPaBHM CYIHO
Ha MarHuTHHA Kypc W. Hanpasaenue cuJ, neli-
CTBYIOLIMX Ha& KoMnac Ha Kypce W, nokasaHo Ha
puc. 90. Cuabl f, u B’AH Ha pHCyHKe He HOKa-
3aHB, TAK KaK OHH B3aMMHO KOMIIEHCHDYIOTCS.
M3 pucynka Buaum, uTO JAeBHAIlMsi Ow BBHI3BIBA-
erca cuiamu (A’AH—E’AH) u /1. Cunu [y u
(A’MH—E’AH) 1o BennuuHe pPaBHBl MEXAY CO-
6o, nostoMy cmia [’y cosgaer IOJOBUHY A€BHA-
uun Ow. CiemoBarenbHO, IUIST e HCK/IOUEHHS
Hajgo nepeMelleHHEM MPOJOJIBHBIX MarHHTOB
YMeHbIIMTL AeBuannio Ow B #Ba pasa. [lpu HO-
BOH yCTaHOBKe NpPOLOJbHEIE MATHHTH OYAYT Hefi-
CTBOBaTb Ha KoMnac cuiol ' W nosToMy OyayT
KOMIIEHCHPOBATh TOJIbKO cuay B'AH.

O6paTuM BHHMaHHE HA OJHY HETOYHOCTb, KO-
TOpas Oblia JONyllleHa B NpPHBEJEHHHIX BHIIIE
Puc. 90. Pacnonoxe-  paccyxknenusix. Ha xkypcax S 1 W ymenbmanacs
gg; ‘;{‘;J;ceHaWMaggg; BIBOE JleBHANHsl, B TO BpeMs Kak Hajlo ObljIo
nopenenms  8oSt go  YMEHBIIATh He JeBHanuio, a cuay. OxHaxo Kak
HYNSA npofoabibiMr  NOKA3bIBAET aHaJIM3, BeJIMYMHA NONYUIEHHOH IipH
MaTHUTAMH - YHHYTO-  ITOM OWIHOKYM NPAaKTHYECKOTO 3HAUEHHS] HE HMeer.

KHTEAMH Komnencamusa cua B’AH u C’AH no cnocoby

Opu Moxer GHITb BBINOJHEHA H JAPYTHM IPUHEMOM.

Ha tpy6Ge nesuaimuonHoro npubopa, no KOTOPOI NepeMellarTcs Ka-

PETKH C MarHHTaMH-YHHYTOXUTENSIMH, HaHeCEHBl JejeHus, Nponopuuo-

HaJbHble CHJAM AeHCTBUS MarHuToB Ha Kaprtywky komnaca'!. IToaro-

My AJs KOMmeHcauuH, HanpuMmep, cuibl C'AH MOXHO mOCTYHHThH Clle-
Lylomum o6pasoM.

Ha marmurHoM kKypce N moBemem momepeyHBIMH MarHHTAMH-YHHU-
TOXHTEJSIMH JieBHaLui0 0N O HYyJsl B 3aMeTHM OTcueT I KapeTku ¢
MarHuTaMy MO IIKaje AeBHauHOHHOro npubopa. Ha marHutHOM Kyp-
ce S TeMH Ke MArHHTAMH-YHHUYTOXKHTENISIMH BHOBb JIOBeJEeM JE€BHA-

1Y xoMmnacoB BHIycKa NOCHEAHHX JieT TPYGH NEBHAUMCHHOrO npuéopa HMEIOT
PAaBHOMEPHYIO CaHTMMETPOBYIQ LIKAJNY.
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nuio 8s MO \HyJs H Takxke 3aMeThm ortcuer Il xapeTkn mo wLIKaJje
AeBHAUHOHHOTO mnpuGopa. Pasnocts otcueroB | u Il mkan neBua-
HAOHHOrO npy6opa nponopuuoHanAbHAa cymme cua A’AH+EAHA-f,
BBI3LIBAIOIIKX \ieBHauuo 8s. ITlosToMy, mepecTaBMB KapeTrky C IO-

o [+ 11
NEPpEeIHbIMM MAaTHHTAMHU-YHHUTOXKUTEAAMN Ha CPEAHHHU OTCUET —

HIKaJBl JAEBHAUWQHHOrO npuGOpa, Mb YMEHbIINM CyMMy CHJA
A'MH+E’AH+f, 0o moJoBuHel ee 3HAYEHHS H TakuM oGpasom usba-
BHMCSl OT BJAMAHHs cuabl fi. Cuna C’AH npu stoM GyaeT KOMIEHCH-
poBaHa.

TouHo Tak e, MONL3YSICh MENEHHSMH INKAaJjbl JE€BHAIUOHHOTO
npubopa, MOXKHO KOMIEHCHpPOBaTh cuiay B'AH nponoJapHBIMH Mar-
HHTAMH Ha MAarsuTHBIX Kypcax Ost u W,

Bropofi mpuem HecKOJIbKO TOYHee NEPBOro, TaK K4K NPH BTOPOM
npueMe Ha Kypcax S u W HOBOZUTCS N0 NOJOBMHEI CHJIa, a He Je-
BHALHS, :

[Ipn yHHYTOXEHHH NOJYKpYroBofi NeBHAUMH crocoGom 3IpH MoO-
XKeT ObITb MPHHATA J1I064f MOCNENOBATENBHOCTh TEPEMEHB KYPCOB.
MoxHo, HanpuMmep, BHAuaje Ha JIOGHIX JBYX B3aUMHO NepHEHIHKY-
JSIPHBIX TJIAaBHBIX MATHHTHBIX KYPCax [0BECTH COOTBETCTBYIOIHMMH
MarHHTaMH AeBHAUHI0 10 HyJsd, a 3aTeM Ha KypcaX, IPOTHBOIOJOXK-
HBIX TepBbIM, T€MH K€ MarHuTaMy AOBeCTH ee [0 IOJOBHHBHI,

Hna aydmero yacHeHns (U3HYECKON CYMIHOCTH YHAUTOXEHHS NO-
JYKDYTOBOH [€BHALIMKH NpHBEAeM TeopeTHYecKoe oGOCHOBAHHe CIIO-
co6a Ipu, BHITeKaWllee HeNoCPeACTBeHHO u3 ypaBHenui Ilyaccona.

Ilpn npaAMOM NOJOXKEHHH CYHHA HEBHALHIO BLI3LIBAIOT CHJBI, BXO-
Insue B nepBble nBa ypaBHeHHs Ilyaccona:

X' =X+aX+4-b6Y+cZ+-P;
Y=Y+dX+eY-+HZ4Q.

[Tepenuinem 3TH ypaBHeHMs, YyuuThiBasg, uto c¢Z+P=B'AH u

f74-Q=C'AH:
X = X-FaX-+bY--BAH;
Y =Y4-dX4-eV--C'AH.

Ecnu wappaButh CyZHO Ha MmarHdTHHE kypc N, Ha KoTtopom
X=H n Y==0, to ypaBHeHus Ilyaccona npuMyT ciaeiylomuii BHL:

X'n=(14-a) H+B'\H,
Y'n=dH4-C'AH.

Ha puc. 91, a nokasansl no/oXKHTeNbHbIE HanpasJeHus CHJ, BXO-
JSIIMX B HOCJAEAHHE YDABHEHHS.

W3 31oro pucyHKa BHAMM, YTO AeBHAIHMIO On BLI3EIBaeT CyMMa cudi
dH-C'\H.

Ecan, cieroBartesbHO, ¢ NOMONIbIO NONEPEYHBIX MAarHHTOB-YHHY-
TOKHTes el [0BeCTH AeBHAUMI0 Oy IO HYJAd, TO 3THM CaMbiM KOMIEH-
cupyercsi He Tonbko chaa C’AH, Ho u cuna dH, xoropas BO3HHMKaeT
OT MACKOrO CYIOBOTO KeJie3a ¥ KOMIEeHCallu¥ He TOAJNEXHT, [loBoas

143



NonepeyYyHbIMH MAarHuTaMu 6n Io HYyJd, MBI CO3J4aeM /I'IOCTOHHHy}O

CHITY /
Fy=—(dH+C'\H), ;

win, nonarag fy=—dH u f,=—C'AH,

Fi=fi+fa. '

Cuna f; xomnencupyer cuny C’AH ua Bcex kypcax. Jag HCKiio-
YeHHS BJMSIHHS AONOJHHTENbHO BBEJEHHOH cuabl f; HanpaBuM CYyI-

Q)

2 ,
Y A

Puc. 91. Pacnionoxenune Cuwil, BXOASUIMX B ypaBHeHHs IlyaccoHa, ¥ CHJ, BOSHHKLINX
0T MarHHTOB-YHHUTOXKHTEMEMH:

a — Ha MarHHTHOM Kypce N; 6 — Ha MalHHTHOM Kypce S; 8 — Ha MarHUTHOM Kypce W; 2 — Ha
MargHaTHOM Kypce OS

HO Ha MarsuTHHfi Kypc S (puc. 91, 6). Ha stom kypce X=—H,
Y=0 u ypaBuenus [lyaccoHa MMeOT CIeLYIOHIKH BHA:

X's=— (I+a) H+B'AH;
Y's=—dH-+CAH.

Cnna —dH Ha MarHuTHOM Kypce S HanparjieHa B JieBblli GOPT.
T. €. COBMNAJAeT IO HampaBJeHHIO C CHJIOH [y, mpuuem cunwl f; u dH
No BeJMYHHe paBHHI Mexay cobofi. CienoBaTesbHO, cuia f; BHI3BIBA-
€T IOJOBUHY HeBHAluu Og M IJIA ee HCKJIOUEHHS MONEepPeuYHble Mar-
HUTHl HeOOXOZMMO NHEePEMEeCTHTh TaK, YTOOH YMEHBUIMTH JAeBHATHIO
0s zo moJsioBuHHL. IIpu HOBOH YyCTaHOBKe IONEpEYHble MATHUTHI-YHHY-
TOXHUTETH OYAyT KOMIEHCHPOBATBH TOAbKO cuay C'AH.

CoBepllIeHHO aHAJOTHYHO MOXKHO OGOCHOBATb KOMMEHCAIHIO CH-
asl B’AH Ha marHuTHBIX Kypcax Ost uw W.

Ha marautnom kypce W (puc. 91, 8) X=0, Y=H u ypaBHeHus
ITyaccona mmeroT caepywoomuit BUI:

X'w=bH-B'AH;
Y'w=(1+e)H4+C'AH.
Ha srom kypce AeBuanuio Ow BbI3BIBAET CyMMa MPOAOJBHBIX CHJI
bH-+B')\H.
JoBenss mpoJOJbHBIMEH MAarHUTaMH-YHHYTOXHUTEJASMH Ow RO HYyJ4,
MBl KOMIIEHCHPYeM He ToJibKo cuay B’AH, Ho u cuay bH, He nopje-
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JKalylo KoMmyeHcauuu. Cuna, AeficTBylomasi Ha KapTyWKy KoMmmaca
OT NPOJOJbHEIX MATHHUTOB, GyJeT HMEeTb BEJHYHHY

Fo=—(bH+B’AH),
WJIH, ToJaras ffi=—bH u ['y=— B’AH,
Fo=["1+{"3.
Cuaa f» xomnencupyer cuny B’AH  Ha Bcex xypcax. [Has Hc-
KJIOUEHHsI BIHMSAHHS JONOJHHTEIbHO BBEeJEHHOH CHJBL 'y, HAmpaBUM

cyaHo ua MmarEMTHBIE Kypc OSt (puc. 91,8). Ha stom kypce X=0,
Y=—H n ypasHeuus [lyaccona uMewnT caenyolull BuI:

X'ost =—bH-+B'AH;
Yost=— (14e) H-+C'AH.

Cuna bOH peiictByer Ha MarHuTHOM Kypce Ost B KOpMy cCyZAHa,
T. €. COBIAZAeT N0 HANpaBJeHHI0 ¢ cuiaolt [y, npuuem cuasl 'y u bH
N0 BeJMYHHE DaBHBI MexAy coboil. CiemoBatesbHO, cuia f’; BHI3H-
BAeT IIOJIOBHHY JeBHAUMH Oost M [JIS €e HCKJIIOUEHHS IIPOJOJBbHLIE
MarHuThl HeOGXONHMO NEPEMECTHTb TaK, YTOObl YMEHBIIHTb JeBHa-
uuio 8ost A0 nosoBuHH. ITpw HOBOR yCTAHOBKe NPOROJIbHBIE MArHH-
TBI-YHUYTOXKUTENH OYAYT KOMIEHCHPOBATh TOJBKO cuiy B'AH,

Mopagok paGortbl cnocobom dpu

[TepBuo it npuem

1. Jleub Ha MarHuTHBIHE Kypc N H nOnepeuHnIMH MAarHUTaMH-
VHHYTOXHTENAMH JOBECTH AEBHALHIO 8N 1O HYJ.

2. Jleyb Ha MATHATHBIE KYypC S H TeMH K€ TNONEepPeYHbBIMH MAarHH-
TaMH-YHHUYTOXKHTEJASMH YMEHBUINTh AeBHanuio 8s B OBa pasa.

Cuna C’AH xomneHcHpOBaHa.

3. Jleub Ha MarHuTHBIH Kypc OSt u NpOZOJbLHBIMH MarHATaMH-
YHHYTOXHUTEISIMH JOBECTH ACBHALMIO Sost MO HYJS.

4. Jleyb Ha MarHATHBIA Kypc W M TeMH Xe NPOJOJILHBIMH MarHH-
TaMH-YHHYTOXKHTENMH YMEHbUIHTh AéBHanuio Ow B IBa pasa.

Cuna B’AH xoMmmeHcupoBaHa,

Npumep. TpebGyercd  yHHYTOXKHTE MOJYKPYICBYIO  HeBMAUHIO Ha 4YeTHIpeX
rIaBHBIX MarHHTHBIX Kypcax.

1. JloxuMCA 1O IVIABHOMY KOMIIaCy Ha MArHHTHBIH xypc N m mo mejenry npen-
MeTa HJH CTBOpa, MAarHHTHOe HANpPaBJeHHE KOTOPOrO H3BECTHO, MONMEPEYHBIMH Mar-
HHTAMH-YHHYTOXKHTCNAMH XOBOAUM IeBHauuio On HO HyJs.

2. JloxuMca 1O TIJaBHOMY KOMIIaCy Ha MAarHHTHHI Kypc S u Ho meleHry
onpefensiem Jesuanuo (8s=-2,8°). IlomepeuHEIMH MarHUTAMH-YHHITOXKHUTENSAMI
JOBOZMM [EBHALIHIO, ONpefeNeHHYI0 @O0 TMeJeHTy, [0 NOJOBHHHOTO 3HAYEHHA

1)
2 A
Cuna C'AH KOMIEHCHPOBAaHa,

3. JloxuMcs no rAaBHOMY KOMIACy Ha MarHuTHHE kKypc OS' W NpPOROJBHEIMH
MAarHHTAMH-YHHYTOXHTENAMH 110 IeJIeHTy HOBoauM ZReBHanuioo O8oSt ;o Hyas.

4. JloxuMca TO IVIaBHOMY KOMIAacy Ha MAarHHMTHRE kypc W u no nenenry
onpenensieM pAeBHauuio (8w =-—2,5°), IIpoJOABHHEIMH MAaTHHTAMH-YHHUTOMHUTEAMHU
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1
AOBOAHWM  JAEBHALHIO, ONpEIeJEHHYI0 MO HNeJCHrY, OO0 TIIOJOBHHHOrO 3HaueHUR

(%‘1 =1 2)
Cuna B’AH xoMneHcupoBaua,

5, 3anuchiBaeM I0JOXKEHHe KapeToK ¢ MAarHHTaMH-YHHUYTOXHTEJNAMH 110 IHKa-
J¢ ACBHAHMOHHOIO npn6opa.

6. OnpenensieM OCTaTOUHYiO HEBHAUMIO HA BOCHMH T[JIaBHLIX M UYETBEPTHHIX
KOMIIaCHBIX KYPCaX H BblUHC/AfeM TAOJHUY OCTATOYHOH REBHALMH.

Brtopo#i npuewm.

1. Jleur Ha MarsuTHE# Kypc N ¥ IOnepeuHbIMM MarHHTaMH-
YHHUYTOXKUTEJNAMH JOBECTH AeBHAlHI0 On MO HYJS; 3aMETHUTb OTCUET
KapeTKH C IONEePeYHHIMH MAarHUTaMH{ 110 IIKaje JeBHAUHOHHOTO NpH-
6opa.

2. Jledb Ha MarHpTHBIE Kypc S M TeMH 3Ke TOINEPEUYHBIMH Mar-
HHTaMH-YHHYTOXHTENAMH JIOBeCTH JAeBHAIMI0 Os HO HY/A, 3aMETHThb
OTCHYeT KapeTKH C MONEPEeYHbBIMH MAarHHTaM¥ 10 UIKaJe JeBHalHOH-
Horo mpu6opa.

3. IlepectaBuTh KapeTKy ¢ IIONEePeUYHBIMM MAarHATAMH-YHHYTOXKH-
TeJSIMM Ha CPEAHMH OTCHeT.

Cuna C’AH KoMIeHCHpOBaHa,

4. Jleur Ha MarHutHbil Kypc OSt M IPOZOJBHBIMH MArHHTaMH-
YHHUTOXHTEJSIMH NOBECTH JeBHANUIO 80t N0 HYyJsl; 3aMeTHTb OTCUET
KapeTKH ¢ INPOAOJbHLIMM MarHATaMH MO LiKajze JeBHALHOHHOTO
npubopa.

5. Jleur Ha MarHuTHHIH Kypc W W TeMH Ke IPOJOJbHBIMH Mar-
HUTAMU-YHHUTOXKUTENIMK AOBECTH AeBHAUUIO Sw O HYJAs; 3aMeTHTb
OTCYET KapeTKH C NPOROJbHBIMM MAarHHTAMH HO IUKaje JEeBHALHOH-
Horo mpubopa.

6. IlepecraBuTh KapeTky ¢ NPOAOJbLHBIMH MAarHHTAMH-YHHUTOXH-
TeJIIMH Ha CpPefHHH OTCYeT.

Cuna B’AH xoMneHCHpOBaHa.

Mpumep. Tpebyercs YHHUTOXHTL HOJYKDYTOBYIO HeBHALMIO HA YeTHIpeX IiaB-
HBIX MarHHTHBIX KYypcax.

B 3TOM npuMepe 09YepeIHOCTh KYPCOB H3MEHeHa, 4rofH 1OKasaTb, YTO Cnocob
Spn BHINONHAM TpH moGOR OYEPeAHOCTH KypCoB. -

1. JloxkuMcs Ha MarHUTHBA Kypc S H NONCPEYHBIMH MaTHHTAMH-YHHUTQKHTE-
JIMA 10BOAMM peBHaumio 8s O HYJAA 1O MeJeHry; 3ameuaeM OTCUET KAPeTKH €
MarHuTaMu 0O IuUKaje AeBHauuoHHoro npu6Gopa. Jomycrim oH Gyaer

Fg.=360 ex.

2. JloxuMcs Ha MarHuTHHE Kypc Ot ¥ OPOJONBHHIMH MAarHHTAMH-YHHUTONKH-
TeJsIMH HOOBOAHM JeBHALHIO 605f A0 HYJd N0 NEJEeHrYy, 3aMedaeM OTCUYET KapeTKH
¢ MAarHuTaMy 0o WKajde AEeBHAUHOHHOTO I‘lpﬂﬁopa, Haupumep

Fost = 246 en.
3. JloxuMmca Ha MAarHHTHHIL Kypc N u NOonepeYHbIMH MArHHTaMH-YHHYTOXHUTE-

ASMH JOBOAHM AE€BAALHIO Sn [O HYJAA N0 OeJeHry; 3aMeuaeM OTCUeT Kaperky C
MarHHTaMHy mno umKkKaJje [AeBHALNOHHOTO npnﬁopa, HanpHMep

Fy =310 ex.
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4. ITpomonkas fexaTh Ha MAarHHTHOM Kypce N, nepecraBisieM KapeTky ¢ no-
MepeYHLIMH MAarHuTaMy Ha cpeAHHA orcueT. B namem npumepe oH Gyner:

F
NS _ 335 en
2
Cuna C’AH xoMmencuposana.
5. JloxuMCSl Ha MATHATHHEIE Kypc W M TPOJONLHBIMH MarHATAMH-YHHUTOMXKHTE-
JAMH JOBOIMM HNEBHANMIO Ow [0 HYyJsl NO NeAEHTYy; 3aMeuyaeM OTCYET KAPETKH C
MarHuTaMH IO WKaJje AeBHALHOHHOro npubopa. Honyctum

Fw = 276 en.

6. Ilponomkasn JexaThb HAa MarHuTHOM Kypce W, nepecTaBisieM KapeTky ¢
NPOXOJbHLIMM MAarHHTAMH Ha cpeXHHi orcuer. B Hamem npumepe oH Oyner:

F F
Fost+Fw_ 96 en.

Cuna B’AH gommneHcHpoBaHa. ,

7. 3anmuchiBaeM TMOJIOXKEHHA KapeTrok ¢ MATHMTAMH-YHHYTOXKHTIENSIME IO IIKaje
JNeBHALMOHHOrO INpHOOpaA.

8. OnpenensieM OCTATOYHYI0 /JEBHALUI0 HA BOCBMH [IJIaBHBIX M YeTBEPTIHIX
KOMNIACHBIX Kypcax M BbIUHC/AseM TaGauny OCTaTOYHOH [EBHAMMH,

Ob6wmue 3ameqanus o cnocobe dpu

Crnoco6 Jpu saBasieTcss OJHMM M3 Haubosee pacOpOCTPaHEHHBIX
CNocO00B YHHUYTOXKEHHUSI NOAYKPYTrOBOH ICBHALUH.

OcHOBHBIMH JOCTOHHCTBAMH 3TOro cmnoco6a SBJAAIOTCS NPOCTOTA
€r0 NpUMEHEHHA H BBICOKAsl TOYHOCTb DPe3yJbTaTOB, ITOT cmocob He
TpebyeT BCIOMOraTe/IbHBIX NPHOOPOB M NO3TOMY NPHMEHHM JAJs KOM-
nacos AIOOLIX CUCTEM,

Kpome Toro, mpu pa6ore cmoco6oM DpH MOXKHO YHHUTOXKHTD Jie-
BHAIHIO OJTHOBPEMEHHO y BCEX KOMIIAaCOB.

OnHako cnoco6 Jpu mMeerT HekoTophie HepmoctaTkH. Ilpm pabore
crnocoGoM DpuH NPUXOAUTCA JIOKUTBCH HA MATrHUTHBIE KypChl M Ha
KaxXJ0M H3 HHX OnpejiendTh [AeBHALHIO, 4TO BO3MOXKHO JHLIbL TIPH
Hajuuuy Ha Oepery cTBopa 4/aIM B KpafiHeM CJjydae OTJaJseHHOro
npeamera. IIpw OTCYTCTBHM OpHEHTHPOB HJH IPH IIJIOXOH BHIMMO-
cTH cnoco6 Dpu MoxKeT GBITb NPHMEHEH TOJIBKO 10 CJAHYEHHIO C TH-
pokomnacoM. OgHako B 3TOM cJydae. YTpauHBdeTCs OCHOBHOE Hpe-
UMYHIeCTBO crnocof6a Ipu—ero TOUHOCTb., JleACTBHTE/ILHO, HAMpPaB-
Jsisl CYAHO Ha TI/aBHble MAarHuTHBIE KYDCHl, HHOTZAA NPHUXOAHTCH He-
CKOJNILKO pas COBepUIaTh MMPKYJASAUMIO, YTO INPHBOJHT K HaKaHJH-
BAHHIO Yy THPOKOMIIAaca HHEPUHOHHBIX morpeiHocteft. C.refoBaTenbHO,
IeBHALlUs, ONpeJeJeHHas 1O CAHYEHHIO C THPOKOMIacoM, Gyaer co-
JepXaTb OILHOKY.

HiepLuorHas IOTPEIHOCTb THPOKOMIIaca, BO3HHKAWOMWIAS MPH Ma-
HeBpe CyAHA, 0cOGEHHO BeJHKa NpH NJIABaHHH B BEICOKHX LIMPOTAX,
HO3TOMY B BBICOKHX UIMPOTAX YHHUTOXAThL MAEBHANIMIO MATHMTHOTO
KoMmMnaca crmocofoM 3pH N0 CAHYEHHI0O C THPOKOMIIACOM Iieé peKo-
MeHAYeTCH.

Huorna cnoco6oM 3Dpy nNoJb3YIOTCH A/ YHUUTOXKEHHS INOJYKDY-
rOBOfi [1€BHALMH, BLINOJHAS €ro Ha IVIABHBIX KOMNACHRIX Kypcax It
yCcTpaHsasi TakuM oO6pasoM Heyqo0CTBa, CBsisaHHble C MPHBELEHHEM
CyllHa Ha MarHuTHble KypcHl.
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DBhinosIHeHHBH Ha IJIaBHBIX KOMNOAdCHBIX Kypcax crnocob DpH 4B-
JasieTcss NpHONUKEHHBIM Crnoco60M YHHYTOXKEHHS MNOJYKPYroBOH He-
BHALMH; OH JdeT XOpOIIMe pe3y/bTaTel JUUIL B TexX cJydasx, Koria
JeBHALMA 0O VHUUTOMKEHUS He MpeBhimaer 6—7°.

§ 36. NPUBNMIKEHHOE YHUUYTOXKEHME AEBMALIMM
HA ABYX TNABHbLIX B3AMMHO MEPNEHAMKYNSPHbBIX
MATHMTHBIX KYPCAX

Ecan deBualus BeNHKa, TO ee CAeLyeT CHavaJja yHH4Y-
TOXKHTb NPHGJMKEHHO HJIH, KaK TOBOPAT, <IOAYHHUTOXHTb», a 3a-
TeM NPUCTYNHTH K €8 YHHYTOKEHMIO. DTO MOBHINAET TOYHOCTH YHUU-
TOKEHHs JeBHAIVH.

¥, L/
a) ‘m X

VoL
CAN

OnHuM B3 cnoco60B «MOAYHHY-
TOXKCHHS» JIeBHAIHH fABJSETCA CIO-
co6 IBYX IVIaBHHIX B3aHMHO Iep-
TIeHJHUKYJISIPHBIX MAarHATHBIX KYyp-
COB, KOTOpHII Ha NpaKTHKe Ha-
3BIBAIOT OOBIUHO cHocoboM TOJ-
dpu. B ocuose s3toro cnocoba Je-
KHT cnoco6 DpH, ecan Npeanoso-
XKHUTb, uTO KO3(pdummentnt A’ u E’
paBuHl Hyaio. Ilpu takom ycnoBHR
Ha IVIaBHBIX MAarHHTHBIX Kypcax
CyZHa JeBHALHNIO CO3JAI0T TOJbKO
cunel B'AH wu  C’AH (puc. 92).
CrnenoBaTenbHo, AN KOMIEHCALUU
cun B’AH u C’AH pocratouHo Ha
IBYX JI006BIX TJIaBHBIX B3aHMHO
HepneHHKYISIPHBIX MarHATHBIX
Puc. 92. MHOTOYroNbHHKH CHJ B CAY- Kypcax, HanpuMep Ha Xypcax S
uae paBeHcTBa HyMO KosbdHumentos W, HOBECTH  COOTBETCTBYIOLIHMH

A"m E" MarHUTaMH-YHHUTOKUTEJIAMH  Jie-

a— aJaA  MarduTHoro kypca N, 6 — pns BHAIMIO JO HYJd.
varmuTHOTO Xypea W Kosdpdunnents: A” u E’ o6bu-
HO XOTs M MaJjbl, HO He paBHbI HY-
a10. ITostomy cnoco6 mon-dpu siBAsiercss JHMIb NPUGIHKEHHBIM CIO-
co60M YHHUTOXKEHHs JAeBHAUMH. DTOT cnocob obnajgaer TeM Xe He-
JOCTATKOM, YTO W €10co6 IJpu: I e€ro NpuMeHeHHs Heo6XOxHMO Jo-

XKHTbCSI HAa MaTHUTHBE KYPCHI.

Crnioco6 mon-dpu yno6eH TeM, YTO OH MO3BOJISIET MOAYHHUTOKATb

IEeBHAlUI0O ONHOBPEMEHHO Y HECKOJIbKHX KOMIACOB.

”l
8w

Dan

AN

)

§ 37. NPUBEAEHME CYAHA
HA 3ALOAHHBIA MATHMTHLIA KYPC

Ilpn yHHuTOXKEHHH MNOJYKPYroBOH MHEBHALHH CIOCO-
6oM OpH, a TakXe IPH €€ NMOLYHHUYTOXKEHHH crniocoGoMm NoJa-Opu mpu-
XOJIHUTCS HAanpasJATb CY[AHO Ha IJIaBHBIe MarHuTHHe Kypchl. Ilpuse-
JeHHe €yIHA Ha HYXHBIH MArHHTHBIH KYPC MOXeT OHiTh BHIIOJHEHO;
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1) mo KypcoBoMy yriy OTAa/eHHOTO IpegMeTa HJH CTBOPA;

2) nocaenoBaTeNbHBIM NPUOJIHXKEHHEM;

3) mo MOKas3aHHAM TruUpoKoMIaca.

IlepBolit croco6 npuBefeHHs CyAHA Ha 3afaHHBIH  MAarHHTHBIA
KypC TIpHMeHsieTcsi B TOM cJydae, KOTZa CYAHO MOXHO pasBopaui-
BaThb Ha MecTe.

[Tycte TpebGyeTcsi HanmpaBHUThb CYAHO HA MAarHuUTHBIH KypC K IO
KypcopoMy yray (K¥) oraanennoro mnpeaMera A, MarHuTHHIR Te-
aenr (MII) kotoporo mssecten (puc. 93).

M3 pucyHKa BHAMM, 4TO JAHHOMY MAarHHTHOMY KyPCy K COOTBeT-
CTBYET OJHO BIIOJIHE OIpeAcJeHHOe 3HAuyeHHe KypcoBoro yria K¥
npeamera, KoTopoe Moxer OHITb
BbIYHC/ICHO TIO (opMyie N

KY=MI—«k.

CnenosarenbHo, MJIfl TNpHBene-
HHfl CyAHAa Ha MarHHTHHIA KypC K
HaJ0 YCTAHOBHTb IIEJEHTATOp II0
a3¥MYTaJbHOMY KPYIy Ha OTCYeT,
paBHBIl K¥, W MOBEepHYTb CYIHO
TaK, 4YTOOH TpeAMeT MpHIIe] Ha
HHTb TIEJIEHTaTOopa.

Cnoco6 mocnenoBaTebHBIX NPH-
G/IMKEeHHA NPUMEHACTCA NPH  HAa-  pue 93, Cmocob TIpHBeJIEHHS CY[IHA HA
JIHYUH Beepa CTBOPOB H MOXeET MAardHuTHHIH KypC K 1O KYpPCOBOMY Vyr-
OLIThb BHINIOJIHEH Ha XOAy Cy/[HA. ay KY oTpanewHoro mnpeiMera
IMycts, nanpumep, Tpebyercs Ha-

OPaBHTb  CYAHO Ha MATHUTHHIH

kypc N (0°). Jloxumcsa mo kommnacy Ha kypc 0° u, mepecekas JHHHIO
CTBOpa, OmpenessieM AeBHAIMIO, KOTOPasi 0OKasajach paBHOM 8;=-48°.
CiienoBaTesbHO, CYAHO JIEXKHT Ha MAarHutHoM kypce 8°. UroOnl Jeub
Ha MarHuTHHIH Kypc 0°, moBopayuBaeMm cyaHO mo kommnacy Ha 8° Bire-
BO, T. €. JIOXHMCS Ha KoMnacHmii kyp¢ 352°. Ognako BClIeNCTBHe H3-
MeHEeHHSl [eBHALMH MpPH KH3MEHEHHH Kypca CYAHA JEeHCTBUTEJNBHBIH
yroJl TIOBOPOTAa CyAHA MOXET oKasatbcsi He paBHmiM 8°. [losTomy,
NpoJOoJIKasl JeXaTb Ha KOMIACHOM Kypce 352°, mpu mnepeceyeHuu
OYepeIHOro CTBODPa BHOBb ONpefenisieM AeBHalHI0O, KOTOpas oKasaniach
8,=-3,6°. HoBuit Maruutubll Kypc Gymer 355,6°. IloBopaumuBaem
no xommacy Ha 4,4° BnpaBo, T.e. JIOXKHMCS Ha KOMMACHBIH Kypc
356,4° u onpemeasieM neBumanui O3=-3,7°. 3Hayur, cymHo Je-
JKUT Ha MAarHuTHOM kypce N, moToMy 4YTO KOMIAcHOMY Kypcy
356,4° Gynmer COOTBETCTBOBATH MArHHTHEIA Kypc 356,4°-+3,7°=0,1°.

[IpuBenenne cynHa Ha 3afaHHBIl MArHHTHBI KYpPC MO THPOKOM-
macy CBOJHTCA K PacyeTy COOTBETCTBYIOUIErO KOMIIACHOTO Kypca mo
THPOKOMNAcy ¥ HampaBJIeHMIO Cy[qHA Ha STOT Kypc. KoMmmacHwlii Kypc
cynHa no ruporkomnacy KKrg ompeneasiercs no gopmyie

KK[‘K =g-4+d—AlK,
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rle K-— MarHATHHA KypC, HA KOTOPH TpefyeTcs HANpaBuTb CYIHO;
d — CKJIOHEHHE B JIAHHOM paioHE;
AT'K — nompaBKa rupoxomMmaca.
B npusenenHoit ¢opmyne ckioHeHne d W TNOmpaBKa T'HPOKOMMa-
ca AT'K nomxHbl OBITH B3SITHl C COOTBETCTBYIOUHMH 3HAKAMHU.
§ 38. YHHMTOXEHME AEBMALIMM HA YETHIPEX F/TABHBIX
KOMIACHBIX KYPCAX {CMNOCOB KOJIOHTA)

[Tpu yHHUUTOXKEHHH NMOJYKPYrOoBOM [eBHALMH CIOCO-
6om Komoura cunmt B'AH w C’AH KOMOEHCHDPYIOT MO Pe3yJbTaTan
HX H3MepeHHs Ha 4YeThHIpeX [VIABHBIX KOMIACHHX Kypcax. [as npu-
MeHeHHsi cnoco6a Kosonra neo6xofumo uMeTh Aediexrop.

Teopernueckoe obocHoBaune cnocoba Konowra

Bocnosbayemes ¢opMmynoir pasHopeficTBylomest cuanl (41):
H’=)\H cos 6+4-A’AH sin 6+B’AH cos k" — C'AH sin &'+
-+D’AH cos(2x'+-8) — E’AHsin (2x'-}8).

Tonaras kosddunuenter A’ u E’ paBHEIMM HYJIIO, HamHIUEM 5TY
dopmyny masi komnacHhix kypcoB N u S:
H'n=AH cos 6n-+D’AH cos dx-+B’AH;
H’s=M\H cos §s+D’)\H cos §s—B'AH,
rae 8y M 8s— meBHaLuH, HaGMKA3aeMEle COOTBETCTBEHHO Ha Kypcax
N u S (puc. 94).

IIpu pasencrBe nymio xospdpunnentos A’ u E’ nepuanum Ox H
8s paBHbI MexXAY co60ff mo abCONIOTHOM BEJHUHHE.

JleficTBHTENLHO, B 3TOM cJjyvyae 1o TouHoN ¢opMyne JeBua-
nun (43) umeem:

sin §y=C’-+D’sin n;
sin §g=-—C’+4-D’sin 8s.
ClienoBaTesibHo,
. c’ . <
sindy= "5~ msinbs=— ">
| 6x]=|6s|=]b8n,s].

YuuThIBas PABEHCTBO NEBHALMH Ox u fleBHAauum s, mepenuieM
BEIpaXKeHHs1 paBHoAelicTBYowHX H'xy 1 H's B caenyomeM BHIE:

H'w=MA(14-D")H cos dn,s4-B'AH;
H's=A(I+D’)H cos 8x.5—B'AH.
W3 3THX BHIPAXKEHHH BHIHO, YTO TPH KOMIEHCHPOBAHHON cCusie

B’AH, 1. e. npn B’A{ =0, paBnopefictBylomue cuiant H'n u H’s pas-
HBl HO BeJNUYHHE:

N'n=H's=MA(1-+D’') H cos 8n .
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Wy 1 Ny
i
|

CaenoBaTesabHo, ecld Ha KOM-
nacioM Kypce N u S  gosectH 8K

MRS

PaBHOAEHCTBYIOULYIO CHJAY TNpPOROJb- g, (a4’ M,
HBIMHU MAarHUTaMH-YHHUTOXKHTEIAMU \ fris , , ’;'/
A0 BeJHYHHBI : gany by
iy |
A(14+D’)H cos § " il
( + ) NJS’ é:, H[p:'IVz A) ;hﬁ- A
' P
to cuia B’AH npu stom Gymer kom- 44 ‘ oy
NneHcHupoBaHa. ‘
Beanuyuna A(14+D)H cosbn,s pac- \ [
CUHUTLIBaeTCd KakK CpeIHee 3Ha4dYeHHE %
H'x u H'g: | )
Aud
Hy+Hg Puc. 94. Muoroyroabuuka cua Ang
H’cp=—§— =MA(14D’)H cos dn,s. koMnacHbix KypcoB N n S

Takum o6pasoM, IJisi KOMIEHCa-
uuu cunnl B’AH Hamo Ha KOMMacHBIX
Kypcax N u S uaMmeputs nedJexro-
pom cuanl H'n u H’s u paccuurath
ux cpenuiolo Beauuuny H’qp. 3artem,
NpONOJIKag Jexarb Ha OLHOM H3
9THX KypCOB, HampHmep Ha kypce N,
H He cHHMas HedJieKTopa, mepecTa-
BHTb €r0 H3MEpHTEJbHLIH MarHuT Ha
cpeannii orcuer H’cp. Tlpm Tako#t
VCTAHOBKE H3MEDPHUTEJBbHBII  MaTHUT
JedJjekTopa  KOMIOEHCHPYET  CUaly
AM14+-D’)H cosOn m KapTylIka KOM-
naca OyleT HaXOAMTbCS ITOL HAeHCT-
BHEM JBYX cHJI: cuiasl B'AH u cu-
Jbl f BCIIOMOraTeJABHOTO MATHHTA NS Puc. 95. [lonoxenne KapTYIUIKH KOM-
nedsekropa (puc. 95). Ecau tenepn, naca, Haxogﬂmef{m non AeHcTBH-
NMepeMeluas NPOAOJbHEIE MAarHuThl, M CHIN B'AH 1 cuntt senomora-

TeJLHOr0 MarHuTa aedaexropa
noxBeseM W KapTyHmIKH KoMmaca
10J NPH3MY NeJeHratopa, T. €. COB-
MECTHM JHHHIO NS KapTyllKu ¢ HampaB/JeHHeM CHJB f, TO CH-
jga B’AH Gyner KOMmeHCHpPOBaHA.

Cuny C’AH XOMNeEHCHPYIOT Ha KOMmacHeXx Kypcax Ost u W,

Hanuwem shipaxenus pasHonelictBylomux cun H'ost u H'w pas
KomnacHeix KypcoB Ot y W (puc. 96), coxpauss mnpexHee ycaoBue

B'An

A’=E'=0:
H’ost=MAH cos 8ost —D’AH cos 6o st— C'AH;

H'w=2AH cos 8w—D’AH cos Sw-+C'AH,
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N« vy A Ny ITo Tounoit dbopmysae ge-
\ I | / BHAIlHH TPH YCJOBHH:
t =7 ! —F’— % .
o ! 3 . A’=F’=0 uafigem:
gan ! BAH ) B’
sin fost= —— ;
= 14D’
o !
'l Hy . B’
”u: t4 o sin SW:'—- -
" \osf T g /M 1+D"
Hyst T. €.
P [60%t| =|6w|=]060st,w].

i ~a__ -

Ha 3ToM ocHOBaHUH BBI-
pa¥eHusl paBHOAEHCTBYIOLIHX
H’ost u H'w nepenuiiem B
cienymoolleM BHIE:

H'ost=\(1—D’) H cos 60, w— C’AH;
H'w=}(1—D")H cos 80,w-C'AH.

Puc. 96. MHOTOYrOMbHHKH CHI JAS KoMmac-
HBIX Kypcoe Ost u W

W3 sTHxX BLIpaKeHHH BUAHM, YTO NPH KOMIEHCHPOBAHHOH cuJje
C’'AH pasHopeiicTeyomue H'ost u H'w paBHH NO BeAHUUHE:

H'o%t=H'sy =\ {(1—D’) H cos 80%,w.

CnepoBartesbHO, ecan Ha koMnacHoM kypce Off wiu W posects

paBHOﬂeﬁCTBYIOlHYIO CHJIY INONEPCYHBIMH MarHHTaMH-YHHUYTOXKHTECIAMH
00 BE€JITHYHHBI

A(1—D’) H cos 8o°t,w,

To cuia C’AH oxaxercs KOMIEHCHPOBaHHOHM.
Beanunna A(l—D’) Hcos8o%,w paccuuTeiBaeTcd KakK cpejiHee
3HauyeHue paBHoneficTByowux H'ost 0 H'w:

H oy T ostH Ty

> =A(1—D") H cos §o%t,w.

Wrak, nis komnencauuu cuisl C'AH Hamo usMepuTh NedeKTopoM
Ha Kypcax Ot u W cunnl H'oS* u H'w. 3areMm, mpogo/kas Jexarh
Ha OJHOM M3 3THX KypCOB H He cHHMas JedJ/eKkTopa, mepecTaBHThb
H3MepHTeNbHEI MarHuT neduekropa Ha cpeAHuii orcuer H”qp; mote-
PEUYHBIMH MAarHUTAMH-YHHUUYTOXKUTEIAMH HoABecTd W KapTYIIKH KOM-
naca nojJ NPH3MY [eJeHraTopa.

Pa6ory mo cmocoGy KoJjoHra MOXKHO HayuHaTh ¢ J10GOM Naphl
o6paTHbIX KypcoB. EciiM KpbIIIKa HAaKTOy3a pacrnoJioXXeHa CO CTOPOIIbI
KOpMBI, Kak 3T0 OOBIYHO ObiBaer Ha CyZAax, To paboTy Ha Kypcax
N u S ymoGHee Ha4MHATBL ¢ Kypca S, TaK KaK B 3TOM CJAyuae JROBe-
IeHHE pDAaBHOJEHCTBYIOLIEH CHJBI J0 CpefHEero 3HayeHUs IPOH3BO-
anTca Ha Kypce N M K JeBHauuoHHOMy npuGopy Oynaer obecneden
CBOGORHBI AOCTYIL.
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Mopsgok paborm cnoco6om Konowra

1. Jleun na xoMmacHBIE Kypc N H H3MEpPHTb HedIeKTOpoM PaBHO-
IeiicTyomyto cuny H'w.

2. Jledb Ha KOMNAcHBLI Kypc S ¥ usMeputh Hed.1eKTOpOM PaBHO-
Jeficryromyio cuay H's.

3. Ilpoxomkas JexaTh Ha Kypce S M He CHHUMasa ¢ KoMmaca ged-

o H'n+H
JEKTOp, NepecTaBUTh €ro U3MEPHTE/AbHBIM MATHHT Ha OTCUEeT _ﬁ__s_

M 3aTeM NpPOJOJbHBIMH MAarHHTAMH-YHHUTOXKHUTEIAMH IOJABECTH [0]
npu3My mnejeHratropa W KapTyIIKH KoMIaca.

Cuna B’AH xomneHcHpoBaHa.

4. Jleur Ha KoMmacHeli Kypc Ost y u3Meputh Ae(1eKTOPOM pas-
HozelcTBYyOMYIO cuay H’ost.

5. Jleup Ha xoMnacHeii Kypc W u H3MepHTb JdedaeKTOpOM pas-
nojedcTByomyo cuay H'w.

6. Ilponomxas nexats Ha xypce W U He CHMMas ¢ Kommnaca aed-
JICKIOp, NepecTaBHTb €ro H3MEepHTeNbHBIHl MAarHHT Ha  OTCYeT
Host+H'w

2
NOABECTH NOJ NpPH3MY mesneHratopa W KapTYIIKH KoMmaca.
Cuna C’AH xoMmeHcHpoBaHa.

U 3aTeéM INOIepeUHBIMH MAarHUTaAMH-YHAUTOXKUTCAAMHU

Mpumep. Tpebyercs YHHYTOXKHMTL NOJYKPYroBYI0 HAeBnanuio  crocoGom Ko-

JIOHTE,
1. Jloxumcs Ha KommacHHE Kypc S u uaMmepsieM ZeduexropoM cury H's, npen-

nonoxuM, uto H's=95 1. e.

2. Jloxumca Ha KoMnacHeli Kypc N u usMepseM nedaektopoMm cury H'w
(H'n=828 n. e.).

3. Tlpononxas Jnexarh Ha kKypce N ¥ He cHuMas ¢ Kommaca HAedJIeKTop, me-
pecTaBJA€M €ro H3MepHTENbHEIl MAarsuT Ha CpefEHi orcueT. B Hamem npuMepe

oH Gygmer:
H'x+H's
2

Tlepememiast mpojOJbHBE MarHHTHI-YHHYTOXKHTENH, MOfEoauM W KapTYIIKM TOR
NpH3MY INeJeHraropa. )

Cuna B’AH XoMNeHCHpPOBaHA.

4, Jloxnamcss Ha Kommaceelii Kypc Ost u H3mepseMm  gedJyieKTOpOM  CHJIY
H'o%t (H'o%t=94,2 1, e.).

5. Jloxumca Ha xomnacHeit Kype W u usmepsem aednekropom cuny H'w
(H'w=76 1. e).

6. Iponomxkas Jexats Ha Kypce W wu He cHuMas ¢ xoMnaca Ae(JeKTop,
nepecTaB/sieM €ro H3MEPHTeJNbHBI MarHHT Ha CpefHHit oTcder. B Hamem npumepe

on Oyner:
H'ost+H'w

=889 1. e.

= 85,1 1. e.

TNepeMelnas nomepevyHble MAarHATH-VHHYTOXHTENH, noasoauM W KapTYIIKH
nojJ HpH3MY NeJeHraTopa.

Cuna C’AH KOMOeHCHpPOBaHa.

7. 3anuceiBaeM nOJOXKEHUS KapeToKk C MAarHHTaMH-yHHUTOXKHUTEJISAMH IO IIKaJje
JeBHaUHOHHOTO npHubopa.

8. OnpegensieM OCTATOYHYIO MREBHALHI0O HA BOCBMH TJABHEIX M YeTBEPTHHIX
KOMIIaCHBIX Kypcax M BHYHCJAAEM Ta6mmy JeBHALHH,
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O6uwiue 3amevanns o cnocobe Konowra

Cnoco6 KosioHra nosiyuyus 1IMpPOKOE PacnpoCTpPaHEHHe B NPAKTH-
Ke NeBHAUHOHHBIX pafoT, TaK KaK OH BBHIIOJHSETCS Ha KOMMAcHBIX
Kypcax U B mpouecce paboTel HHKaKMe ODHEHTHPH He HYKHH. B aToM
3aKJII04aeTCsl CYIleCTBEHHOe mpeumylnectBo cmocofa Kosonra mepexn
cnocoGoM 3IJpH.

Ho cnoco6 Kousosra o6;agaer m HeZOCTATKAMH. DTHM CIOCOGOM
HeJb3sl YHHUUYTOXKATh [EBHAUMIO OJHOBPEMEHHO Y HECKOJIbKHX KOM-
nacos. Ilas BbImoJgHeHHs paboT 3THM cmoco6om HeOOXOAHMO HMETb
BCIIOMOTATEAbHEI npubop — AedaekTop.

Ilo cBoeit Tounoctu cmoco6 KogoHra yerymaer cnoco6y 3pu, uto
OGBSACHAETCH CJIENYIOIHMH MPHYMHAMH.

Teopernueckoe oGocHoBaHue. cnoco6a Kosoura pano npu ycio-
BHH paBeHCTBa HyJ0 ko3 ¢uuuentos A’ u E’. 310 yciosre B obuieM
cjiy4ae He BHINOJAHAETCH, TaK kKak xosdduumuentst A” u E’ obuiuno
He PaBHBH HYJIO; NO3TOMY IPH KoMmneHcauuu cui B'AH w C’AH cno-
coGom Kosonra nomyckaerca Hekotopas omuGka. OnHako, xak Io-
Ka3blBaeT aHaJju3, 3Ta OmHOGKa IPAKTHUECKOTO 3HAYEHHSA MOUTH He
HMeeT BCJIeICTBHe MaJstocTu Koadduuneutos A" u E’.

OCHOBHO!l NPHYHHONH HeTOYHOH KoMmneHcauuu cusa B/AH u C'AH
cioco6om KoJsloHra sB/IsfieTcd HHAYKLHS H3MEPUTENLHOTO MArHHTa
ndedekTopa Ha MSATKOe KeJse3o, KOTODOe HAXOAHTCs B HAKToyse AJs
YHHYTOXKEHHS YeTBePTHOli geBuaunuu. IIpn m3MepeHnu paBHOZEHCT-
BYIOIIMX CHJI Ha OPOTHBONOJIOXKHBLIX KypCax CYAHAa H3MepHTE/bHBI
Marsut JedJeKTopa, HaXOAsCh HA DPA3HBIX PACCTOSIHHSX OT MSATKOTO
XKeJesa KOMIaca, HHAYKTHDYET B HeM HEOJIHHAKOBBIA MATHETH3M H
[I03TOMY HEONMHAKOBO WCKa)KaeT H3MepseMbie CHJB. BcaencTeue
3TOr0 paccyuTaHHble N0 MAHHBIM H3Mepenuit cunsl H'cp u H”op 071-
JUYAIOTC OT MX MeHCTBUTEJNbHBIX BEJHYHH, M KOMIEHCAUHs CHJ
B’AH n C’AH oxasbiBaercsi HETOYHOM.

Yem Gonbime cuibnl B'AH w C’AH, tem Gojblue OTJHYAIOTCH APYT
OT Jpyra paBHOAEHCTBYIOIIME CHJIBI HAa TPOTHBOMOJOXKHBIX Kypcax
¥ TeM GoJbllle CKa3blBaeTCs BJHSHHE HHAYKUHM HAa TOYHOCTH YHHY-
TOXKE€HHs JeBHaLHH.

Jaa yMeHbUIeHHs] BAMAHMS UHJAYKIMH Ha TOYHOCTb YHHYTOXEHHS
HeBHAllM¥ HANO INpeABapHTEJ]bHO yMeHbIHTb cuabnl B'AH u C'AH,
T.€. MOAYHHYTOXHTH AeBHauuio. [Tocse uero H3MepeHHHIe HA NPOTH-
BOMOJIOXKHBEIX KypCax paBHOAEHCTBYIOIHE CHJIH GYAYT MO BeJHUMHe
He3HAyHTeJLHO OTVIMYATHLCA APYr OT APYra, HX HCKaxKeHHe OT HHIYK-
uuH OyNeT NMO4TH OJHHAKOBBHIM H IIO9TOMY MaJO CKaXKeTcs Ha TOY-
HOCTH VHUUTOXKEHHS HEeBHAUHUHU.

Ha rounocts cmocoGa KosoHra oxasnBaer BIMSHHE TaKkKe H
OTKJIOHeHWe CYAHA OT Kypca B MOMEHT uaMepenus cui. [Tostomy npu
VHHUTOXEHHH JAeBHalUMH cnocoGoM KouioHra, Tak e Kak # NpH ee
YHHUTOXEHHH JIOOLIM JPYrHM Cnoco6oM, CyJHO HYXHO TOYHO YAep-
JKHBaTb Ha Kypce.

TIpyn H3MepeHHH CHJI NEJEHraTOp PEKOMEHIYETCS YCTAHABJHBATH
He No KapTyllKe KoMmiaca, a N0 asuMyTtajbHoMy kpyry. Hamomuum,
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uto Ha Kypcax N, S, Ot u W nesneHratop HyXHO YCTaHaBJHBATb
cooTBeTcTBeHHO Ha otcueTnl 0, 180, 270 u 90° asumyTanpHoro kpyra.

Panee oTMeuyanoch, 4TO NPH YHUYTOXKEHHH NOJYKDYroBOfl J€BHa-
1 cnocobom Kogoura pa6oTy MOMKHO HauHHaTh ¢ Ja060i Haphl
KypcoB. Ho ecnu OJHOBPEMEHHO ¢ MOJYKPYrOBOW HeBuauueii yHHU-
TOXKAeTcss M KpeHoBas, To paboTy Hano HauMHaTh ¢ KypcoB N u S,
HO He ¢ Ot 1 W (cm. § 47).

§ 39. YHHHTOXXEHME AEBMALIMM HA YETHIPEX THABHBIX
KOMITACHBIX KYPCAX MO NONYPA3HOCTAM
PABHOAEWCTBYIOWMX CUA!

U3 npepnayuero naparpada u3BeCTHO, 4TO OpH pa-
BeHCTBe HYNI0 Ko3dduuuentoB A’ u E’ paBHOAEHCTBYHOUIME CHJIBI Ha
KoMnacHeIX Kypcax N u S ompefensiorcsi cjeqylOIHMHY pPaBeHCTBAMHU:

H'n=»\H cos §x-+D’AH cos dn+B'AH;
H’s= H cos 8s+D’AH cos §s—B'AH,
rie |8n|=|8s].

Belutem H3 mepBOro paBeHCTBA BTOPOE

H'N—~—H's=2B’7\,H.

[Mosmyuennoe BbIpa)kKeHHEe IIOKa3bIBAET, UTO CH-
asl H'n u H's otauuarotcs ApPYyr ot Jpyra Ha ya-
BOCHHYIO BeJIMYHHY cHabl B’AH. DTo ¥ NOHATHO:
Ha Kypce N mosoxurenabHas cuaa B/AH yeennun-
BaeT PpaBHONEHCTBYIOMIYIO CHJIY, a Ha Kypce S
yMeHbliaeT ee (cM. pHuc. 94).

CrnenoBaTenbHO, €ClId HAa KOMIAcHOM Kypce S
VCTAHOBHTb Ha YamKy nejeHraropa nedJuaektop ¢
H3MEPHTEJNbHEIM MAaTHHTOM Ha orcuere H'n, TO
HO KOMIAcHOMY Mepuiuany Oyjer nefcTBOBATh CH-
na 2B’AH (puc. 97). JIumus NS kapTymku Kommna-
ca YCTAaHOBUTCH TPH 3TOM 10 paBHojJeicTBYyIomel F

JABYX CHJ: CHJB [ BCIIOMOraTeJbHOTO MarHuTa H
cunbl 28/AH.

Ecan tenepp nepeMelieHueM npOJOJbHBIX Mar-
HHTOB-YHHYTOXKHUTENEH yMeHemuTh cuary 2B'AL]
BIBOE, TO 3THM CcaMbiM OyJeT KOMIEHCHPOBaHa
cuna B’AH. OcraBiuasici BTOpas NOJOBHHA CHJIHI
2B'AH BO3HHMKJIA OT HM3MepPHTEJLHOTO MArHHTA
IZediieKTopa M MO3TOMY KOMIIGHCALMH He NOJ-
JIEXKHT.

Yro6ul

97. Tlonoxe-
HHe KapTYUIKA KOM-
naca, Haxogsmefcs
noj nefictBueM cy-
nosoit cunm B'AH,

Puc.

CHJH HM3MEpHTENb-
HOTO MaruaTa fe-
JIEKTOpa, paBHO
B'AH, u cuant F

NPpOAOJBHEIMH MArHHTAMHU-YHHUTOXKUTENAMH YMEHBIIHTH

BaBoe cuay 2B'AH, MOXHO BOCIOJB30BATHCS [eNE€HUAMH IIKAJH Ie-
pranuonnoro npu6opa. Has 3Toro Hago 3aMeTHTh IO INKaje Je-
BHAUMOHHOrO NpHGOpPA MEepBOHAYAJBHLIA OTCUET KapeTKH ¢ NpOAOJb-

! ITpuem paspaGorau I1. A. Hesaernim.— [Tpum. ped.
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HHIMH MAarHuTaMH-YHHYTOXKHTENAMH. 3aTeM, Nepevellas 3TH MarHH-
Thl, noaBecTH W KapTyWIKA KOMIaca NOX NPH3MY MNeEJeHratopa H
BHOBb 3aMETHTb OTCYET KAapeTKH MO IIKaJje AEBHALUOHHOro npuéopa.
IMocne atoro cieayer mepecTaBHTb KAPETKY C MATHATAMH HA CPEXHHH
orcyer. Cuna B'AH Gyzer KOMIEHCHPOBaHa.

Ecnn neBmanusi mpenBapuTesibHO Obl1a NOAYHHUYTONKEHA, TO MNP
BLINOJIHEHHH AaHHOTO TNIpHeMa MOXKHO HE MOJb30BAThCA NENEHHAMH
WIKaJbl AEBHALMOHHOTO NHPHGOPA, a NpPOCTO IBHMEHHEM MAarHHTOB-
) YHHYTOXHTENEH JOBECTH Yroa a; A0 IO-
a) g 4 JIOBUHH €ro 3HayeHMs, CUMTasi, YTO BedH-

YyHa yIJa @; D[pONOPLHOHANbLHA OTKJIO-
u Haoel cure (cMm. puc. 97).
v (0 Komnencanust cunwt C’AH puinonuger-
" {
Hy Cs1 aHAJOrMYHO Ha KOMMAcHEIX Kypcax Ost
e [He u W. Ha atux Kypcax paBHOZEHCTBYIOLILE
CHJIBI HMEIOT CJEAYIOIHE BBIPAXKEHWS:

n a H’ost=)\H cos 605t —
m] — D’AH cos oSt — C'A\H,
i H'yw=M\H cos 6w—D’’H cos §w-+C’AH,

rie [ 608t = [6w].

BriunTas 13 BTOpPOro paBeHCTBa IMep-
Lf? BOe, NOJYYUM

H'w—H’ost =2C"A\H.

Puc 98 K xokasaTenbCTBy,
uTO BJHAHHE HHIYKUMH TpH HOJIY'-ICHHOQ PaBEHCTBO IOKas3blBaer,

YHWUTOXEHAM TIONYKPYroROH yTO paBHOAelCTBYOIne cuabnl H'o® n
AeBHALMA 10 HOJYPASHOCTH  H'wr oTqiHyaloTCs APYr OT JApyra Ha BeJH-
CHJI HCKJIIUYaeTCA o
YHHY, PaBHYIO JIBOHHOMY 3HAUEHHIO CHJIBI
C’)\H. Cnaegosartensvno, cuna C'AH moxer
ObITh KOMIIEHCHPOBAHA NONEPEYHbIMH MAarHHTaMH, KakK Obl1a KOMIeH-
CHPOBaHA NPOJLONbHHIMH MarHuTaMu cuna BAH.

Paccmorpensslfi TmpUeM YHUYTOXKEHUS IOJYKPYIOBOH HEeBHALIHH
uMeeT mepen crnocoGom KoJioHra HeKOTOpHle IpeuMyLIeCTBA.

Ilpu yHHYTOXKEHHHM HEBHALMHM IO TOJYPA3HOCTAM CHJ BpeMsi pa-
GOTH COKpalllaeTcsl, TaKk KaK NPHXORUTCS H3MEPATbH JIHIIb IBE CHJIbI
BMeCTO ueTbipex. KpoMe TOro, mpu yHHUTOXKEHHM AEBHAILMHM MAHHBIM
NPHEMOM HCKJIIOUaeTCs OMOKAa OT HHAYKLUHM K3MEPHTEeJbHOro Mar-
HHTA Ha MATKOE XKeJe30 kOoMIaca, Aaxe ecJd NpelBapHTeNbHO He-
BHAIMA He moayHHuTOXajkach. UTo6n y6emuThcs B 9TOM, o6paTuMcs
kK puc. 98, a. Ilpn wusmepennu cunel H'N M3MepHTENbHBIA MAarHuT
nedaekTopa ns Bo36yxkaaeT B NpoAOJbHEIX Opyckax NS msrkoro
JKeJjleaa MarHeTH3M, NMpUYEM CeBepHHIE IOJIOCH BO3OYXKAAIOTCA B TEX
KOHIax OPYCKOB, B CTOPOHY KOTODHIX OOpalleH IOMKHBIA [OJIOC H3-
MepHTeNbHOr0 Maruuta. Bo36GyxneHHnll B OpycKax MarueTHsM J€H-
CTBYeT Ha KOMNAac CHJIOH f;, KOTOpas YBeNHYHBAET DaBHOAEHCTBYIO-
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myio cuay H'n. CieposaTelbHO, ¢ yueToM BJMSAHHS HHAYKIHW H3Me-
penuas pedJekropom cuna H”x HMeeT CAEAYIOIYIO BENHYHHY:

H”"x=MA(1-4+D’)H cos x-+B’AH+f,.

Ha marmutioM kxypce S (puc. 98, 6) nonoxeHne H3MEPHTEJbHOTO
Marsura AedJekTopa coxpaHsercs Ha orcuere H”y, MO3TOMY BIHSA-
HHEe MHAYKIMH GYyJeT TaKuM e, KaK H Ha Kypce N, u BeJHUHHA CH-
asl H”s, onpepenutcs ciefyiomuM BEIpaxKeHHEM:

H”s=3(14D’) H cos s — B’AH-+]..
IToaromy B pasuwocts H”N—H"s cuna f, He BXOANT:
H"n—H"s=2B’\H.

AHaJIOTHYHO MOXKHO NOKa3aTb, YTO NpPH YHHUTOMNKEHUH HEeBHAIMH
0 MOJYPa3HOCTAM CHJ HHCTPYMEHTAJBHBlE NOIPEIlHOCTH AedJIeKTO-
pa He BJHAIOT HA TOYHOCTb pe3ynbraToB. IlosToMy npu paboTe naH-
HbHIM TNIPHEMOM BBIBEPATb JAe(haeKTOp HeT HeOOXOAMMOCTH, 4TO elle
6onee ympouiaer paborty.

Mopapok paGoTbi NPH YHHUTOXKEHMM AEBHaLMH
No MNONypa3HOCTSM PaBHOAEGHCTBYIOWMX CHA

1. Jleur Ha kommacHell Kypc N H H3MepuTh [1e(JIEKTOPOM CH-
ay H's.

2. Jleup Ha KOMMAacCHBIH Kypc S; YCTaHOBHThL NeJeHraTop Ha OT-
cuer 180° nmo asuMyTaJbHOMY KPYTy M, OCTaBJss H3MepHTEeJbHBI
Maruur gedJiaektopa Ha orcueTe f’n, noctaBuTh Ae(dJeXTOp Ha yail-
Ky NeJeHraTopa CeBepHBHIM NOJIOCOM H3MepHTeJbHOTO MArHuTa B CTO-
POHY NpEJMETHOH MHIICHH,

3. 3aMeTHTb OTCYET KapeTKu C HPOAOJbHBIMH MarHHTAMH-YHHUY-
TOXHTEJISMH NO IUKaJje JeBHALUMOHHOro mnpubopa; nepememas ka-
PEeTKYy ¢ 3THMH MariuTami, nojsecT# W KapTYIIKH NOX NPH3MY Iie-
JIEHraTopa; 3aMeTHTb HOBBHIH OTCYET .KADETKH N0 IIKaJe JeBHAalHOH-
Horo npufopa, a s3aTeM NEPEeCTaBUTb KAPETKY Ha CpeIHMH M3 B3A-
ThiX orcyeToB. Cuna B’AH KommeHcHpoBaHa.

4. Jleur Ha koMnacHeifl kKypc OSt u usMeputh AedieKTOpOM CH-
ay Higst.

5. Jleup Ha kommacHeli Kypc W, YCTAaHOBUTb NEJIEHraTop Ha OT-
cuet 90° mo a3UMyTaAJBLHOMY KDYry H, OCTaBJsAS H3MEPHUTENbHBIA Mar-
HUT JediexTopa Ha oTcueTe H’pst, MOCTaBUTbL AedJAEKTOpP Ha YaLIKY
feJleHraTopa CeBePHBHIM MOJIOCOM H3MEpHTeJhHOTO MAarHura B CTO-
POHY TpeIMEeTHON MHLIEHH.

6. 3aMeTHTb OTCYET KapeTKH C NONepeYyHBIMH MAaTHHTaMH-YHHYTO-
JKUTENIMH 1O HIKaJie JeBHAalMOHHOro npubopa; mepememast Kaperky
C 3THMH MAarHuTaMH, noasecty W KapTYIIKH NOJA TNPH3MY MNeJeHra-
TOpa; 3aMETHTb HOBBI OTCYUET KapeTKH IO MiKaJe AeBHAaIHOHHOIO
npubopa, a 3aTeM NepecTaBUTL KapeTKy HA CPefHHH H3 B3ATHIX OT-
cuyeroB. Cuta C’AH KoMnEeHCHpOBaHa.
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Pabory moxHO HaunHaThL ¢ JI060f mapm obpartHeIx KypcoB. Ha
KaXJ0M Kypce NEJEHraTop HaJo YCTaHABJAHBATb MO a3HMYyTaJbHOMY
KpYyry Ha OTCUeT, COOTBETCTBYIOUIMA MOJIOKEHHI0 pyM6a S KapTyUIKH
10 TPH3MON IeJeHraropa.

Npumep. Tpebyercst YHHYTORHTL MONYKDYTOBYIO HEBHAUMIO Ha YETBIpEX TrJaB-
HEHIX KOMOACHHX KYypcaX MO HOJYPasHOCTAM paBHOAEHCTBYIOINHX CHJ.

1 JloxuMCst Ha2 KOMIAacHel Kypc S H HaMepsieMm Ieduektopom cuiy H’s, Ho
oTcuer no mkane nxeduekropa He Gepem.

2. Jloxumcss Ha xoMmacHwifi Kypc N, YCTaHaBJIHBaeM TeneHratop Ha orcuer 0°
70 a3uUMYTaJbHOMY XKpYry ¥, He cOMBas M3MepuTeNbHH Maraut AeduiekTopa ¢
orcyeta H’s  ycraHassmBaeM AedUAEKTOP Ha YamKy NeJEHraTopa CeBepHLIM HO-
JIOCOM H3MEPHTENBHOrO MarHHTa B CTOPOHY NpPEAMETHOR MHINEHH.

3. 3aMeuaeM OTCYET NMONONKEHH KAPeTKH C MPOACMLHHMH MAarHHTaMH 70 UIKA-
ne pesuanHouHoro npubopa. Ilpepmosoxum, uto F1==230 en.; mnepemewas Kaper-
KY € HPOJIOJbHBIMH MarHHTAMH-YHHUTOXKHTENSIMH, MOABOAHM W KapTylIKu NOX
OPU3MY TeJieHrartopa; GepeM HOBBIH OTCUET [I0JIOKEHHSI KapeTKH Mo WKaJe AeBHa-
UHOHHOTO mpuGopa, nampumep Fy=274 en.; nepecraBiseM KapeTKy C NPONOJbHHIMH
MarHHTaMy Ha CPeJHHUH OTCUer FoLF

Dbl o5y e
2

Cuna B’AH xomnencupoBaHna.

4 JloxuMes Ha KoMmnachbli Kypc W H u3Mepsiem Jedaekropom cuiy H'w, HO
oTcder No lukajte nedJexropa He HepeM,

5. Jloxumes Ha KommacHufi kype O°ff, ycramaBniHBaeM NeJeHraTop no asH-
MyTanpHOMY Kpyry Ha orcuer 270° m, He cOuBAsT H3MEpHTEJbHH MAarHHT ¢ OTCUe-
1Ta H'w, ycraHaBiuBaeM AedJeKTOp Ha YallKy MeJEHraTopa CeBEpPHBIM IMOJIOCOM
H3MEpHTENbHOIO MarHuTa B CTOPOHY INpEIMETHON MHEIIEHH,

6 DBepeM oTcuer noJOKEHHS KapeTKH C NONEPEYHbIMH MarHHTAMH-YHHYTOXH-
TENAMH TO IDKaje JeBRAUHOHHOTO mpHGOpa, Hanmpumep Fy=310 exn.; nepememas
KADETKYy ¢ TONepeuHbiMy MariuTaMmi, noaBoiuM W XapTyWiKy TOA TpPHUSMY @ie-
JieHraTopa; OepeM HOBBHI OTCYET TOJOXKEHHs KapeTKd NoO IiKajde NeBHAIMOHHOTO
npubopa, nanpuMep F,=360 en.; mepecraBisfieM KapeTKy ¢ NONEPEYHHIMM MATHHTAMH
Ha CpeXHHH oTeuer

Fa+F,
2

=335 en.

Cuna B’AH xoMIeHncupoBaHa.

§ 40. NPUBNMIKEHHOE YHWMUYTOMEHME LEBUMALLUM
C MOMOULLIO AEMIEKTOPA HA [ABYX B3AMMHO
NEPNEHAUKYNAPHBIX TAABHBIX KOMMOACHBIX KYPCAX

B mpeppiaymnx maparpadax 6ni1o ykasaHo, 49T0 IS
TNOBLIIUEHNS TOYHOCTH Pe3YNbTATOR YHHUTOMKEHUS UOJYKPYroBoH ne-
BHauum crnoco6om KosioHra Hano nNpeHBAPHTENIbHO NOLYHHYTOXKHTH
IeBHALHI0. DTO MOMXKET ObITh BHINOJHEHO ¢ NOMOILBIO JedJieKTopa Ha
JIBYX B3aMMHO NEPNEHAMKYJSAPHBIX rJ1aBHEIX KOMNACHBEIX Kypcax cie-
LYIOLWIMM 06pa3oM.
IIpn yHHUYTOXKEHHH NOJYKPYroBofi HeBuauumu cnocofom Kosoura
Ha KoMnacHeix Kypcax N m S paBHOXEHCTBYIOIIYIO CHAY AOBOAAT HO
3HaYeHUS

H'p=A(14D’)H cos 8 s,
a Ha xomnacubx kypcax Ost uw W — n0 snauenus
H”ep =~ (1—D") H cos 8ot w.
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Jns npuOIMMEHHOTO YHUYTOMEHHs NEBHALHMH CYHTAIOT, YTO
cos 8n,s==c0s dot,w=1

# JIOBOAAT DaBHOAEHCTBYIOLIHME CHJIBI COOTBETCTBEHHO A0 3HAYeHHIT
A(14+D)H u A(1—D')H.

Uto6n nosayuutb BeduuuHel A(1-+D’)H u A(1—D’)H, 3HaueHHus
k03¢ buuueHToB A H D’ GepyT U3 OpPEXKHHX ONpEeNeNeHHH, a BEJHUH-
Hy cuaml [ usmepsioT Ha Oepery.

H3a0xeHHLA €n0co0 npubJUKEHHOTO YHHUYTOXEHHs MOAYKPYro-
BOA [eBHAlMH HAa NpPaKTHKe HA3bIBAIOT OGBIMHO cmocoGom noJa-Ko-
JIOHra, TaK KaK ero BBLIIOJIHSIOT HE Ha YeTHIpeX, a Ha ABYX KoMmac-
HBEIX Kypcax.

Cnoco6 noa-Kosonra HeymoGeH TeM, UTO HCKJIOYaeTCsi BO3MOXK-
HOCTb paboTaTb OXHOBPEMEHHO Y HECKOJbKHX KOMIAcOB,

Has BeimoaHeHuss pabotel nmo cmocofy mnon-Kosonra Hamo:

1. Mamepute Ha Oepery cuny H ¥ paccuuTaTh BEJIHYHHBI
AM1+4D)H u A(1—D’)H, B3as 3HaueHus kospduuuentos A 1 D’ u3s
TIPEeXXHUX OIIpefieIeHHA.

2. Jleun Ha xoMnacHbll Kypc N H S M yCTaHOBHTH IeJEHTaTop
10 a3MMYTaJbHOMY KDYIYy COOTBETCTBEHHO Ha orcuer 0 wam 180°;
YCTAHOBUTb H3MEPUTEJbHbIE MAarHuT JAeduekTopa Ha  OTCHeT
A(14-D’)H u nocraBuTh nedJ/IeKTOp HA KOMIIAC CEBEPHBIM IOJIOCOM
H3MEePHTEeNbHOT0 MarHuTa B CTOPOHY IpPeAMEeTHOH MHILIEeHH; nepeMe-
mas mpojoJibHble MATHHTHl BBEPX HJM BHH3, noaBectd W KapTyMIKH
KOMIIaca moJ, MpU3MY [eJeHraTopa.

Cuna B’AH moayHHYTOXKEHA.

3. Jleur Ha koMmachbli Kypc Ot maum W H yCTaHOBHTb MeaeH-
raTop 1o asMMyTaJbHOMY KpYyry COOTBETCTBEHHO Ha orcyer 270 wuian
90°;, yCTAaHOBHTb M3MEpHTEJbHBII Maruut nedJekTopa Ha OTCUET
A(1—D’)H u nocraBuTh Ae(dJIEKTOpP Ha KOMIAC CEBEPHBIM IOJIOCOM
H3MEDHTEJbHOI0 MAaTHHTA B CTOPOHY NpeIMETHOH MHUIIEHH; NepeMe-
1fas nonepeyHble MATHUTH BBEPX HJAHM BHH3, HmoABecTH W KapTYUIKH
KOMIIaca NOJ HPU3MY IlesieHraTopa.

Cuna C'AH nopyHHYTOXKEHA, .

§ M. YHAUTOXEHME NEBMALMM HA RBYX THABHbBIX
OBPATHbIX MATHMTHBIX KYPCAX

Cnoco6 ABYyX IJaBHHIX OGPATHBHIX MArHHUTHBIX KYpCOB
MOXeT ObITb mpuMeHeH Kak Ha Kypcax Ost w W, Tak u Ha kypcax N
u S. Ha npakrtuke paGoTel 3THM cnoco0oM OOLIUHO BHIMOJHSIOT HA
kypcax Ot u W, 4TO nosBossieT OJHOBPEMEHHO C MOJYKPYroBOH Je-
BHAlMell YHHUYTOXHTb H KDPEHOBYIO JEBHAIHIO.

Cnoco6 nByx IJIaBHHIX OGpaTHBIX MarHHTHHIX Kypcos GasupyeTcs
Ha cnoco6ax pu u Kouaonra.

[IpennonoxuM, 4TO CyAHO JieXHT Ha MarHuTHom kypce Ost. Ha
3TOM Kypce HeBHALMIO 8pst Bbi3bBawT cuasl A{A’—E’YH u B'AH
(cm. puc. 89). loBeneM npoNONBbHBIMH MAarHuTaMH IEBHALHIO A0 HY-
Jg ¥ TakuM oGpas3soM KoMmmeHcHpyeM cuny B’AH, HO BBemeM ZomoJ-
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HUTEJNbHYIO cuny f[fi=—A(A’—E’)H.
[Mocne storo marmuTHHE Kype Ost
i 6yoeT OXHOBPEMEHHO M KOMIACHBIM
oy kypcom Ost (puc. 99). CuaemoBatenbHo,
Ae(IeKTOPOM MOXKHO H3MEPHTh  CHJIY
H'gst,
C'AH
Host=A(1—D'YH—C'AH.
Mﬁ HanpaBuM cyano Ha MarHHTHBIA
Hyst kypc W (puc. 100). Ha stom Kkypce
nesnanuio  Ow BBI3BIBAIOT CHJIBI
MA'—E')H u fi,

\=A(A'—E')H.

Prc. 99. Tlocue N0BeMeHAS NPOLOTE- [Tostomy nast HCKAOYEHHST CHABL [y,

HBIMH MarHHTaMH-YHAYTOXHTes- [NEPEIBUTaA NPOAOJAbHEIE MarHUTHI, NOBE-

M JesHaunn doft no myns mar- 1eM NeBHALMIO Sw A0 NOJIOBHHBI €€ 3HA-

HATHEA KypC OSMHZ‘?ﬁ,ﬁeT°"K ORHO- uenyss. [Ipu HOBOM YCTAHOBKE PONOJIB-

P e M KYPCOM yile MAarHHTHI-YHHYTOKHTEJNH GYAYT KOM-
neHcupoBath cuiy B/AH.

s komnencauuu cunsl C'AH usMepuMm IedeKTOPOM TIPOEKIHIO
paBHOZeHcTByOWIeH cuabl H'yw Ha momepeyHylo ocb CyJHa, coBma-
HAOIYI0 N0 HAnpaBAeHHI0 C MACHWUTHEIM MepuauaHoM. Beanuuna
9TOH NPOEKIHU MOC/e YMEHbIIEHUs JeBHAUHH Ow L0 MOJOBHHBL OyneT

3

T H’+ cos —2‘"—=x(l-—D’)H+C’xH.
' He cuumas neduexkrtopa, nepecraBum
(2 ! / €r0 HN3MepuTeNbHBII MATHHT Ha CPefHHi

/ oTCUer

by
H’oSf+H'w 0§ ——

=A(1—D")H

o ! 2
7

5

ey

/ 6#
H, cos 5 N TIONEepeUHbIMA MarHHTaMH-YHUUTOXHUTE-

AsMu  noABefeM W KapTYWIKH KOMOaca
non, nmpuamy. Cuna C’AH Gymer KOMOeHcH-
jpOBaHa.

AHanornYHEIM 06pas3oM YHHUTOXEHHE
MOJYKPYTroBOH NeBHALWH NOCTHTAeTCA M Ha
MarHuTHBRIX Kypcax N u S.

Pruc. 100. Pacmonoxenuc PaccmorpenHbill  cnoco6  YHHUTOKEHHS
CHT HAa MarHHTHOM Kyp- NOJIYKPYropo#l neBHanuH obuaanaer Hexo-
ce W cTaTKaMH M cmocob6a pu, u cmocoba
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Kononra. JIoCTOHHCTBO Ke €ro 3akKJl4aeTcs B TOM, UTO paboTa 3THM
croco6oM BHIOJHAETCA JIKIIb HA ABYX Kypcax, a He Ha HeTHIpex, Kak
B cnocob6ax Jpu u Kosonra. CienoBaTtesabHO, 3TOT CNOCO6 MOXKeET GHITH
IpHMeHEeH B TOM cJydYae, KOTAa HaBHTALHOHHAS OGCTAHOBKA HE NO3BO-
JasieT paboTaTth Ha 4YeTHIPEX Kypcax, HO HMeeTcsl BO3MOXKHOCTb Hampa-
BHTb CyJIHO Ha MarHuTHble Kypcel Ot ¥ W mau N u S.

Ilo cBoell TOYHOCTH cnoco6 ABYX IVIABHBIX O6GpAaTHHIX MAarHHUTHHIX
KypCOB IOYTH He YCTynaer crnoco0y 3pH, TaK Kak NPH ero o0OCHO-
BaHuu yuuThiBaauch cuianl A’AH u E’AH, Kotoprle B cnoco6e Ko-
JIOHTA TPEeANOJAarajuch PABHBIMH HYJIIO.

Pa6otel mo cnoco6y ABYX ryaBHBIX OOpAaTHBIX MAarHHTHBIX KYPCOB
MOXKHO BHIOJIHATHL IBYMs NpHeMaMH, NEpPBHII H3 KOTOPHIX JaH INpu
TeopeTHYeCKOM 06OCHOBAHHMH CHOCO0A.

Ilpu pa6ore BTOpBIM HpHUeMOM IOJb3YIOTCS MIKAJOH JEeBHALHOH-
Horo npubopa. B aToM cayuae oxHa M3 CHA KOMIEHCHDYETCS YMEHb-
LIeHHeM [0 MNOJOBHHBl He JeBHAILMM, a CaMOH CHJBI, a BTOpas CHJA
KOMIIEHCHPYETCS ¢ HOMOIbI0 AedJ ekTopa Ho crnocofy MOJypasHOCTH
CHIL

Ecnu peBmanus npegBAapUTENBHO He NOAYHHUTOXKEHA, TO CJAEeLyeT
NOJb30BAaThCA BTOPHIM IIPHEMOM, TaK KaK OH jJaeT GoJee TOYHBIE pe-
3YJILTATHL,

Mopsiaok BoinonuewMs paBor Wa kypcax Ot y W
MArHMTHbIX

IlepBhoiinpuem

1. Jleur nHa maruuTHBE Kypc Ot M NPOZONBHBIMH MAarHHTAMH-
YHMYTOXKHUTEJIIMH JOBECTH JeBHALMIO §oSt mo Hy.s1; H3MepuTh med-
JEKTOPOM NpOoeKnHuio Y’ ost.

2. Jleup Ha ™marHUTHHEY Kypc W W TNPOJOJBHHIMH MArHUTAMH-
VHAUYTOXKHTEJSAMH YMEHbIINTL HAeBHauwio Sw B ABa pasa.

Cuna B’AH xoMneHCHpOBaHa.

3. Mameputp nednektropoM npoekinuio Y, NepecTaBuTh H3Me-

- ‘ Y ost-}- Y
pUTENBbHBLIA MarHuT AedJaeKkTopa Ha OTCYET ———-—-;"——W U, nepeme.
asi TMoNepeyHble MAaTHHUTH-YHHYTOXKHTENH, mopBectTd W KapTyIIKu
KoMNaca NOoX NPH3MY IeJeHraTopa,
Cuna C’AH xommneHcupoOBaHa.

Mpumeuanne Hauumats paGory MoxHO u ¢ Kypca W.
Bropofinpuewm

1. Jleup Ha MarvuTHHH Kypc OSt W NPONONBHEIMH MAarHHTaMH-
YHUUTOXKHTEISIMH JOBECTH JIeBHALHMIO §ost HO HYJisi; 3aMETHTh OTCYE?
KapeTKu C MpOJOJbHBIMH MAarHMTaMH-YHHUYTOXHTENISIMU 110 LIKaje JHe-
BHAUMOHHOrO NpHOopa; H3MepHTb NedIeKTOpOM mpoeKnHo Y’oft,

2. Jleub HAa MarHHTHHIH Kkypc W M NPOAOJBHBIMH MarHHTaMH-
YHHYTOXKHTEJISAMH HOBECTH JeBHalLMI0 Ow IO HyJs; 3aMETHTL OTCYET
KapeTKH C NpOJOJbHBIMH MAarHHTAMH-YHHYTOXKHTENSMH [0 MIKaJe Je-
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BHAIHOHHOTO mpuHbOpa H IepecTaBHTh KapeTKy C IPOMOJbHbHIMH Mar-
HHTAM# Ha CPeIHHI M3 B3ATHIX OTCYETOB.

Cuna B’AH xommeHCHpOBaHa.

3. 3aMeTUTb OTCYET KAPeTKH C MONEPEYHbIMH MAarHUTaMH-YHHYU-
TOXKHUTENAMH M0 [IKaJe JEeBHALHOHHOro HNPHGOpa; YCTAHOBUThb MeJEH-
ratop Ha oTcyer 90° mo a3uMyTaJbHOMY KpPYrYy H, OCTABJSAS H3MEpH-
TEJbHBIH MarHur AedJexropa Ha oTcuere Y’ost, mocTaBUTh AedJIEKTOD
Ha 4Yaulky TMeJEeHraTopa  CEBEPHBIM  INOJIOCOM  H3MEPHTEJIbHOTO
M4THHTa B CTOPOHY NMPEeXMETHOH MHIIEHH.

4. ITonepeyHbIMH MAarHUTAMH-YHHUTOXHTEASAMH noABecTH W Kap-
TYIIKH KOMIaca nojJ NPH3MY INeJEeHraTopa; 3aMeTHTb OTCYeT KapeT-
KH C IONEPEYHBIMH MAarHHTAMH-YHHYTOXKHTEJNAMH MO lIKaje HeBHa-
OHOHHOre npHGOpa M HEPeCTaBHTh KapeTKy ¢ NMONepeuHBIMH MariH-
‘TAMH Ha CPeZHMH W3 B3SATHIX OTCUETOB.

Cuna C’AH xoMmneHcupoBaHa.

§ 42. ORHOBPEMEHHOE YHMUYTOMWEHHME REBMALIMM
Y TNABHOro M NYTEBOrO KOMMACOB
Nno NMOKA3AHMAM TMPOKOMNACA

B 1mesfix 5KOHOMHH BpPEeMEHH JEBHALMIO CAefyeT yHHU-
TOXKAaTb Yy IJIaBHOTO M IYTEBOro KOMIACOB OJHOBPEMEHHO. DTO MOXKeT
OLITh BHIIOJHEHO MO C€noco6y JpH WJIH N0 crnocoly AByX OOGPaTHBIX
TVIaBHBIX MAarHHTHBIX KYDPCOB, €CJH eCTb BO3MOXHOCTb YAEpIKHBATH
CYAHO Ha MAarHHTHBIX Kypcax IO KakHM-HuOyAb opueHTHpam. OpHa-
KO TaKasi BO3MOXHOCTb MMeeTcs He BCeria.

Ilpy Hajamuup Ha CyAHe THMPOKOMIAca, MONPAaBKa KOTOPOro H3Be-
CTHa, OJHOBPEMEHHOe YHHYTOXKeHHue AEBHAlHHM TJIABHOTO M IyTEBOTO
KOMMacoB cnocoGoM Ipu HAH Coco60M ABYX OGPATHHIX TJIABHBEIX
MAarHHTHEIX KYPCOB MOXeT OBbITb BBINOJHEHO B JIOGHIX YCJIOBHAX.
B stoM cayyae CYAHO NPHBOAMTCH HA TJIaBHBIE MAarHUTHble KypChl
M YIEepPXKUBAETCS Ha 3THX Kypcax o NOKAa3aHHsAM rupoxkommnaca. [e-
BHALHUs JOBOJAUTCS KaK JO HYJs, TaK W A0 NOJOBHHBE CBOEro 3Hauye-
HHSI He MO TeJeHry, a NO CJAHYEHHI0O KYPCOB-— MArHATHOTO H KOM-

ITacHoro.

Mpumep. TpeGyeTcs YHHUYTOXHTL [AEBHANMIO OJHOBPEMEHHO y INIABHOrO H my-
TEBOrO KOMMACOB Croco6oM pu NO NOKa3aHHAM THPOKOMIIaca, IONPAaBKa KOTO-
poro AI'K==-1°. Custoe ¢ kaprh ckJoHenne d==--3,6°. OpuenTHpn Ha Gepery
OTCYTCTBYIOT.

1. Mo dopmyne KKrx=k+d—AlK paccudThiBaeM KOMIacHble Kypchl MO TH-
POKOMIIACY, COOTBETCTBYIOIIHE MAarHHTHRIM Kypcam N, S, Ot u W:

KK gy =0°+3,6°—1°=2,6%
KK pjos=180°+3,6°—1-=182,6°
KK 0 5t=90°+3,6°—1°=92,6%
KK pgeqg=270°4-3,6°—1°=272,6°.

2. JloxuMcsl No THPOKOMNACY Ha Kype 2,6°, UTO COOTBETCTBYET MarHHUTHOMY Kyp-
cy N. 3ameyaeM xoMnacHbie Kypchl N0 IJIABHOMY K’ ¥ 1O myTeBOMY K’'p KOMHacawm:
Y S 0, — ¢
K1=12° r/,=3515"
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TMepeaBukeHHeM TONEPEUHBIX MATHHTOB-YHHUTOXHTENEH Yy KaXJ0ro KOMMaca
TIPHBOZHM Ha HOCOBYIO KYpCOBYIO uepTy orcuer (° KapTyWIXM H TakuM oGpasoM
JIOBOAMM AeBRau#io Oy 70 Hyas y OGOMX KOMIACOB.

3. Jloxumcs mo rupokoMmacy Ha kypc 182,6°, 9To COOTBETCTBYET MarHHTHO-
My Kypcy S. 3ameuaeM KypCH NO IVIABHOMY H NYTEBOMY KOMIacaM.

Kk =1776% K'3=184°

JBuKeHHeM TONEpPEYHBX MATHUTOB-YHHUTOXHTENEH NOABOIHM K HOCOBOR Kyp-
COBOH yepTe y TIJaBHOTO KoMmnaca orcder kKaprymku 178,8°, a y nyresoro — ot-
cuer 182°, T. e. y KakHOro Kommaca jesuanuio s yMeHbilaeM B JABa pasa.

Cuna C’AH xoMneHcupoBaHa y oGOHX KOMIACOB.

4. JloxuMcs Mo rHpoKoMmacy Ha kype 92,6°, 4To COOTBETCTBYeT MATHHTHOMY
xypcy Ost; nepefBHIKEHHEM NPOXOMABLHLEIX MACHHTOB-YHHUTOXHTENEH WOABOAMM ¥
KaXJoro KoMllaca K HOCOBO@l KypcoBofi duepre orcuethl 90° KaprTylleK U TaKuUM
06pa3oM 10BOLHM JeBHAUHIO §0%' N0 Hyas.

JloxuMess no rupokomnacy ®a kypc 272,6°, uro COOTBETCTBYET MATHHTHOMY
kypcy W. 3ameuaeM kOMNacHHe KYPCHl 10 IJIaBHOMY M IYTEBOMY KOMIAcaM:

K =267°% K’ 4=274,2°.

JBHMEHHEM TNPOROMLHEIX MATHHTOB-YHHATOXKHTENE] TNOABONHM Yy TJIABHOrG
KOMNlaca K HOCOBOH uepre orcueT 268,5°, y myresoro— otcuer 272,1° T. e. y kax-
Joro xomnaca fZeBuaumio 8w yMeHbllaeM B JBa pasa.

Cuna B’AH xowmnencHpoBaHa y oGOHX KOMNACOB.

TouHOCTp H3/10)KEHHOTO BapHaHTa OXHOBPEMEHHOIO YHHUTOXKEHHS
NOJIYKPYTOBOH J€BHALHH Yy IJIABHOTO M IIYTEBOrO KOMIIACOB 3aBHCHUT
OT CTabH/JIbHOCTH NONPAaBKH TMPOKOMIACA NP MAaHEBDHPOBAHHH CYI-
Ha. B BHICOKMX HIMPOTaX, 3HAYHTENbLHO OTIHYAKILHXCH OT pacyer-
HOH IMPOTH THPOKOMINACa, W3MEHEHHWe NONPABKM THPOKOMIACA IPH
MAHEBPHPOBAHHH CYJAHA MOXET JOCTHraTh GOJbUION  BeJHYUHLI.
ITostoMy B BHICOKHX WIMPOTax YHHUYTOXKATh HEeBHALMIO IO INOKAa3a-
HESM THPOKOMIIACcd He pEKOMEHLYeTcs.

§ 43. ONPERENEHME KODM®UUMEHTA A

Kosdpduiuenr A xapakTepusyer MarHHTHHE YCJIOBHS
MeCTa YCTaHOBKHM KOMIaca Ha CyJHe, Kak OblI0 yKasaHo B § 10, mas
HOpMaJIbHOR paboThl KOMNaca BeJlHYHHA €ro HOJ¥Ha GHTb (oJblie
03. [Tostomy BaKHO 3HaTh BeJWuHHY KO3pQHUMEHTA A Yy KaXKIOro
KoMpaca.

Koadpdunuenr A ssasercs MHOXHTesem cunsl AH, mostomy nns
€ro omnpefejeHHs BBIYHCJAAIOT cCuay Af no paBHOLEHCTBYIOIHM CH-
JlaM, M3MEDEeHHLIM Ha BOCbMH [JIaBHBIX H YETBEPTHHIX KOMIIAaCHBIX
Kypcax.

B cayuae manmnx npeBHanmil, uto O6LIYHO HabJIOLAETCH TOCTE
YHHYTOXKEHHsi [JEBHAUWH, BennunHa pasHOeficTBylomeli H’ onpene-
asercs Qopmyaon (45)

H =)\H+B’\H cos k' — C’\H sin &’ + D’\H cos 2k’ — N
— E’\MH sin 2x’.
Hanumem 3Ty (opMysny npuMeHHMTENBHO K IVIABHBIM H UYeTBEpT-

HBIM KOMMAacCHHIM KypCaM, NpHBeNs TPHIOHOMETPHYECKHe (YHKIHH
yrjos 135, 225 u 315° Kk TpuroHomeTpuuecKHM (YHKUHAM yria 45°%
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H'n=MH+B’AH-}+D’'\H,
H'xo=MAH-+4B’\LH cos 45°—C’\LH sin 45°—E’\LH;
Ho8t=\H—C'AH—D'\H;
H’so=MH—B’)\H cos 45°+}C’AH sin 45°+E’AH,
H’s=A\H— B'\H+D'\H;
H'sw=AH—B’AH cos 45°+C’AH sin 45°—E’AH;
H'xy=MH+CMH—D’\H;
H’'xw=,H-+B'AH cos 45°—C’AH sin 45°+E’AH.
Cl0XHB 3TH PaBEHCTBA, NOJYYHM
H'n+H'xo+H' o84 H’so+H's+ H'sw+ H'w+ H' nw =8\,
OTKYNA
- H N+H No+H oSHH-H’so+-H' s +-H sw+H w+H'Nw
8H

. (48)

Hrak, ansg onperneneHus Koshguuuenta A HaAO H3MEPHTb paBHO-
neicTeylomyio cuiy H’ Ha BOCbMH IVIaBHBIX M UETBEPTHBLIX KOMIIAC-
HBIX Kypcax, CJAOXKHTb H3MepeHHBle CUJIBl M PA3feIHTh MX CYMMY Ha
8H. TopusoHTaJbHASL COCTABJAIOIIAsl 3¢6MHOTO MarHetHsma H HOJXK-
Ha OHTb H3MepeHa Ha Oepery TeM Xe NedJeKTOpOM.

Benmuunny xosd¢duuueHTa A 3anHCBIBAIOT B KOMIIacHBI XKypHAJ.

MMpu6auxenHo ko3pUIHEHT A MOKHO BBIUHCIHTL MO PaBHOMEH-
CTBYIOIIMM CHJIA2M, H3MepeHHBIM Ha YeThIPeX IJIaBHLIX KOMIACHBIX
Kypcax:

H' N+H's +HoSt+H'w |
4H

A=

§ 44. NPHUYUUHBI MBMEHEHMS NMOJNYKPYTOBOW AEBUALIMHM

B npomecce mnsiaBaHMs CyJdHa NOJYKpPyroBas JeBHa-
s usMeHsierca OoT pspa npuuuH. OQHOA M3 IVIaBHBIX NPHYMH HENo-
CTOSIHCTBA TOJNYKPYrOBOH JeBHALMM, KaK 3TO OBLIIO OTMEUEHO BHILLE,
ABJSETCH M3MEHEHHe BEPTHKAJbHON M TOPH3OHTAJbHOH COCTABJISAIO-
mefi 3eMHOr0 MA4rHeTH3Ma MpH. nmepeMeHe Cy[JHOM paioHa IJaBaHHUf.
[ToaTOMY YHHUYTOXEHHE MOJYKDPYroBOH NEBHAUMH NyTeM KOMIEHCAUHU
cun B’AH w C’AH moCTOAUHBIMA MAarHHUTAMH-YHHUTGXKHTEJISIMH MO-
}eT GBIThb BEINOJHEHO TOJbKO AJIsi OZHOH MarHMTHON wmHpoTel. Ilpu
nepexoje CyAHa B JDYrHe MAarHUTHBE WIMDOTHl B CBA3M C H3MeHe-
HHMEM BEPTHKAJbHOH COCTaBAfAOMEH Z 3eMHOTO MAarHeTHsMa KOM-
nencauusg cud B'AH w C’AH HapymuTcsa W TOJYKDPYronasg [AeBHAINA
H3MeHHTC. [IpakTHka MOKasblBaeT, 4TO NPH IMepexofe CyAHAa H3
CPeNHMX IUMPOT B MOJsipHHIE DafiOHbl M3MEHeHHe MOJYKPYroBoil [e-
BMAI[MM BCJAEACTBHE HM3MEHEHHS COCTaBJSIOWUX ¢Z K fZ MOXeT JO-
crurath Gonee 10°.
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VsmeHeHHe NOJYKPYroBO# [eBHALIMH MOXKET NPOHUCXOOHTb W H3-
3a u3MeHeHus: cunt P u Q. [Ipu BuiBoge ypaBuenumii Ilyaccona mpen-
N0JIarajioch, YTO CYZOBOE 2KEJe30 COCTOHT M3 JABYX COPTOB: TBEpPHO-
TO W MSATKOTO B MAarHUTHOM OTHOUIEHHM Keje3a. IBepioMy B Mar-
HHTHOM OTHOWIEHHH eJe3y OblJI0 NPHOMCAHO CBOHCTBO COXPaHATDH
npHoGpeTeHHBII UM MATHeTH3M HEH3MEHHBIM, H Ha 3TOM OCHOBAHHH
cuabl P u Q, o6pasoBaHHbie TBEPALIM B MAarHUTHOM OTHOLIEHHH XKeJe-
30M, CUMTAJHCh NMOCTOAHHBLIMH. B JeHCTBUTEIBHOCTH NOCTOSIHHOE Mar-
HUTHOE MoJie cyaHa W oOpa3oBaHHbIE UM CHUJIH P ¥ Q He SBAAIOTCSA
CTPOTO NOCTOSIHHBIMH, & C TE€UCHHEM BDEMEHH W IOJ, BJHMSHHEM CHJIb-
HBIX BHEIIHHX BO3JEHCTBHit HA KOPHYC CydHA H3MeHSIOTCH.

OnHa W3 DPHYHH U3MEHEHHs MOCTOSIHHOTO MAaTrHHTHOTO IOJsi CYH-
Ha — 3TO fABJIEHHE TAK HA3hIBa€MOTO MOJYMNOCTOSAHHOTO MaTr -
HeTH3Ma. [TocTofHHBIN MarHeTu3M HpuHoGpeTaeTcss CYAHOM BO Bpe-
Ms ero MOCTPOHKH B pe3yJbTaTe HAMATHUYMBAHMS CYLOBOrO Xejesa
B MarHutHoM noge 3emun. CynocrponTenbHass cranb, obnapmas
CPaBHUTENBHO HeGOJbLIOA KOIDUMTHBHOH CHJIOH, MOJ B/AHAHHEM CJa-
60ro MAarHUTHOrQ nOJS 3eMJH HaMaTHATWIach OB HEe3HAUHTENBHO.
OzxHako B mpomecce NOCTPOHKH CYAHO TOABEPraeTcs COTPSICEHHSM H
yAapaM, 4T0 CHOCOGCTBYET HaMarHWYHMBAHMIO CYNOBOrO Keje3a U
npHoOpeTeHHI0 HM Kak OLI JOnoJHHTeIbHOro marneruama. Ilocie
CIyCKa CcydHAa HA BOAY MarHuTHOe moJje 3emau, OYAYYH cJaa6BIM,
caMo mo cebe He CrOCOGHO H3MEHHTb IOCTOSIHHYIO HaMarHHYEHHOCTb
CYAHa; HO IPU MePBHIX e XOHOBBHIX MCHBITAHHSAX MOJ BJIHSHNEM BHO-
pauuu Kopmyca OT paGoThl MAUiMHEI W OT YIApOB BOJH MAaTHHTHOE
COCTOSIHME CYAHa HAYHHAET W3MEHSTBCS H YaCThb IOCTOSIHHOTO Mar-
HEeTH3Ma ucyesaer. JTa 4acThb MaTHETH3MA W NOJYYMJIA HA3BAHHE I1O-
JYHOCTOSIHHOTO MarHeTH3Mma.

[Tocne wHcue3HOBeHHs NOJYIOCTOSHHOTO MAarHeTH3Ma HAaCTymaer
IOBOJIbHO YCTORYHBOE MAarHHTHOE COCTOSHHE CyIHa.

[TonynocTosSHHBIA MarHeTH3M IOSIBJSETCS. He TOJIbKO NP IOCT-
pofike CYAHA, HO H NPH AJHTEJbHOM NJIaBaHHH CyJHA (B TeueHHe He-
CKOJIbKHX CYTOK) OZHMM ¥ TeM ke KypcoM. Ou obHapyxuBaercs
TaKKe H Nocje [IJIHUTEIbHOrO PEeMOHTa Cy[aHa.

B mpouecce uCue3HOBEHHs NOJYNOCTOSHHOTO MAarHeTH3Ma [JeBHA-
1M MArHUTHBIX KOMIIACOB HenpephiBHO H3MeHngercd. ITostomy B ue-
51X 6e30macHOCTH CYAOBOXKAEHHS B 3TOT Nepuoj HeOGXOAMMO TIa-
TeJbHO CJEIHTh 32 MONPaBKOH MarHuTHOTO KOMIaca.

ITocne cmycka cyaHa Ha BOLY NpU 3aBepIUEHHH €rc MOCTPOHKH,
mocJie BRIXOJA M3 PEMOHTAa H JJIMTEIbHOTO OTCTOS, Mpexie 4yeM MpH-
CTYIOMTb K YHHYTOXKEHMIO MOJYKPYrOBOH JeBHAIlHH, DPEKOMEHIYeTCs
npefiBapHTENIbHO HA Pa3HLIX KYypPCaxX H PAasHBIX XOJaxX <«NPOTPSCTH»
KOpIyC CyAH4, 4TOObl YCKODHTb MCUE3HOBEHHE MOJYNOCTOSIHHOrO Mar-
HeTH3MA.

ITocTosiHHOE MAarHUTHOe wUOJE CYAHA, a CJefoBaTe]bHO, M IOJY-
KpyroBas LeBHAUMA MOTYT H3MEHATbCA M OT psifa APYTHX INPHUMH.
M3BecTHO, HanpHUMEP, 4TO HaMarHHYeHHOCTb (PepPOMArHUTHBIX MaTe-
pHAJOB M3MEHSCTCA OT BHEIIHHX MeXaHHYeCKHX BO3AEHCTBHE u H3-
MEHeHHll TeMnepaTypbl. AHA/JOrMUHO K HaMarHHY€HHOCTb CYI0BOIO
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Kejlesa MOXKET 3HAYHMTEJbHO MEHATbCH INPH CHJIBHEIX MeXaHHYes
CKMX BO3NCHCTBHAX Ha KOpNyc cyAHa (KacaHWe TpyHTa, yzap o
CTE€HKY, O JbJAHHY H T. 1.). M3MeHeHHs noaykpyroBoii A€BHAUMH NpH
3TOM MOTyT Aocturarh 3°.

H3meHeHHs: TeMIepaTypbl Kopoyca cyJAHa CKasblBalOTCA Ha [e-
BHALlUH MeHee 3HAUHTEJIbHO.

HapymenHs H30JfHHH H OroJeHHe SJEKTPONPOBOAOB B MeCTaX
COeIMHEHHs ¢ KOPIYCOM CYAHA TakXKe HPHUBOJAT K H3MEHEHHIO Tio-
CTOSAHHOTO MarHeTH3Ma H IONYKPYroBOH JeBHAIHH.

OrmeyeHHHe BHILE MeXaHHUECKHE, TEMIIEPATYPHBIE M SJEKTPH-
YeCKHe BO3JEHCTBHs, HCIBITBIBAEMBble KOPHYCOM CYAHA, Ha NepeMeH-
HOe MAarHHTHOe moJie, 06pa3oBaHHOe MAarHeTH3MOM MATKOTo B Mar-
HHTHOM OTHOLUEHHH CYJOBOTO ieJe3a, BAHMAHHA He oxasmBaior. [lo-
3TOMY MOCTOSIHHAs M 4YETBePTHAs HEBHALUA OT YKa3aHHHIX NPHYHH
HE 3aBHCHT.

H3sMeHennss B KOHCTPYKUHH CyJHa M IpHEM XKeje3HOro rpysa Mo-
TYyT NPHBECTH K H3MEHEHHI0 BCEX BHJOB JEBHAUMH: TIOJYKPYroBOH,
YETBEPTHON H MOCTOSHHOH.

45. KOMMEHCALMA TEPEMEHHCH YACTH
MORYKPYTOBOHW JMAEBMALMM NPU NMOMOLM
WMPOTHOIO KOMMNEHCATOPA

UTo6b YHHUTOXKHTbL INOJYKPYTOBYIO IEBHALHIO IS
BCeX MATHHTHHIX WIMPOT, COCTaBjsiiomHe P M Q HYXHO KOMIEHCH-
poBaTh NOCTOSIHHBIMH MarHuTamMu, a ¢Z W [Z — BepTHKAJbHLIMH
OpyCcKaMH MSITKOrO B MAarHHTHOM OTHOIUGHHH »KeJje3a.

BeprukanbHbili GpycoK, mpeiHasHAYEHHHI A5 KOMIEHCALHH Ie-
pPEMEHHOH 4YacTH NOJYKPYrOBOH AeBHALMH, HA3LIBAETCA WIHPOTHH M
KOMNeHcaToOpoM uan pauugepcbapom.

IlupoTHble KOMIIEHCATOPH YCTAaHABJAUBAIOTCS JMIIb Ha TeX CYyHaXx,
KOTOpHI€ COBEpPLIAIOT NJABAaHMS, CBA32aHHHIE CO 3HAYHTEJbHBIMU H3-
MeHEHHSMH MAarHHTHOH IIHPOTHI.

Jnsg KoMnacos, pacHoJIOXKEHHBHIX B [AHaMETPajbHOH MJIOCKOCTH
CyAHa, cHJa fZ OOBIYHO MaJia, NO3TOMY Y 3THX KOMMAacOB MIMPOTHBIA
KOMIIEHCATOP YCTAHABJIHBAETCS TOJbLKO [JISi KOMIEHCAIMUM CHABL CcZ.

Hspecrno, uto cusaa €Z TPOHCXOAUT OT NEPNEHAHKYJIAPHOTO K
nany6e MSTKOTO CYROBOTO XeJe3a W JAeHCTBYeT NPOAOJBHO. ¥ TJaB-
HbIX KOMIacoB cuia ¢Z ob6pa3yeTcs B OCHOBHOM OT BBIXJIONHOH TpY-
Obl H 1IO3TOMY napaMeTp ¢, Kak IpaBHJO, OTpuuartesaeH. B stom cay-
yae M/ KOMIEHCAUMH CHJB C¢Z HINPOTHHI KOMIeHcaTop YCTaHaB-
JMBAIOT HA mepejHell CTeHKe HAKTOy3a KOMNaca, NpH4eM Tak, 4ToOH
ero BepXHHi cpe3 GBI Ha YpPOBHe KapTyilKu Komnaca. Hamaruurus-
IMCb HA CY[AHe BEePTHKAJbHOR cocTaBiasiomel Z’, MHPOTHBIH KOM-
nencatop Gyner nmeficTBoBaTh Ha kommac cuioit ¢;Z’ (puc. 101). Ec-
m ¢ Z'=-—cZ, 10 cuna c¢Z Oyier KOMIEHCHpPOBAHA HJs BCeX Mar-
HUTHBIX WIMPOT. BeanmyuHa napamerpa ¢;, XapaKTepu3yloomiero IIH-
POTHBIH KOMIIEHCATOD, 3aBHCHT OT pa3MepOB KOMueHcaTopa u pac-
CTOSTHHSI OT Hero A0 UEeHTPa KapTymkH Kommaca. Ias ompeaesneHHs
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mapaMerpa €y MOACTABHM B NOCJIE€JHee DABEHCTBO BMeCTO CHJH Z’ee
3HaueHHe, onpelensieMoe TPeTbHM ypasHenueM Ilyaccomna:

ci(Z+gX+hY+EZ4R)=—cZ.
PackpbiB cCKOOKH, MOJYYUM .
01Z+cng+cth+clkZ'+clR= —cZ.

MccnenoBaHusi MOKA3biBAIOT, 4TO 06PAa30BaHHLie HIMPOTHHIM KOM-
neHcatopoM cHabl €;gX H ¢ hY BHI3HIBAIOT He NMOJNYKPYrOBYIO, a uer-
BepTHYIO neBuauuio. IlosroMy 3T  CcHJB
IOJKHE KOMIIEHCHPOBATbCA HPH YHHUYTOXKeE- 2 n tel’
HMM ueTBepTHON JeBHaumu. llepenuiem S p]‘
nocjeqHee PaBEHCTBO, HCKJIIOUHB H3 HETO -
cunnl ¢;8X u ¢ hY:

¢1Z+cikZ-4+-ciR=—cZ.

OGpa3oBaHHAsl WHPOTHLEIM KOMIIEHCATOPOM
MOCTOSiHHAs NpOXOJbHAs cuia ¢ R Bofier B Pue. 101, Hanpasaenue
cuanl 27, CcO3/laHHON
co¢TaB cuanl P H OyAeT KOMIIEHCHDOBaHa Iipo- banmepcéapom
IOJbHBIMH MAarHUTaMH-yHHYTOXKHTEISIMH IIpHU
YHUYTOKEHHH TOAVKpPYroBofi nAepHauuu. Ilostomy mnocjie YCTaHOBKH
IUAPOTHOTO KOMIIEHCATOpa W YHHUTOXKEHHs TNOJYKPYroBO#l K ueTsepT-
HOU JeBHALMH GyaeM HMEeTh:
i Z4chZ=—cZ,
OTKyZa
c
Cy= —.
1+2
TakuM o6paszoM, Ajisi BHIYHCJIEHHS MapaMerpa ¢; WHPOTHOTO KOM-
neHcaTopa HeOGXOMMMO 3HATH BEJIHYHHB! CYJAOBHIX NAapaMeTpoB ¢ HE.
[lapamerp ¢ MoXeT ObiTb HaHAEH MYTeM ONPENEICHUS koatbpuLHeH-
ta B’ B JABYX TOYKax 3eMHOr0O lUapa, 3HAYHTENTbHO OTIMYAIOUIHUXCH
[0 MarHHTHOH ILIUPOTE.
Hanumiem suipaweunst cuint B'AH Lra ABYX pasjUUHBIX MAarHuT-
HBIX IIHPOT:
B,l}le =KCZI+P;
B’z}»Hz=CZz+P.
BoluuTas H3 NEPBOrO PaBEHCTBA BTOPOE, MOJYYHM

B,17\,H1-—BI27\,H2=021—-C22,
OTKYZAA
c= ) Buth=Bah (49)
AR A

Jlns BBIYMCIEHHS DO 3TOH (opMyJe mapaMmerpa ¢ BEJHUYHHBl CHI
H., H; Z, u Z, CHUMAIOT C MAarHHTHBIX KapT, a KO3(QOHIHEHTHI
B’1, B’y u A onpenessioT M3 HabJIOeHHN.

[Tapamerp k MoxeT GuiTh ONMpENE]EH OJAHOBPEMEHHO C Mapamer-
DOM ¢, eciii B TeX e TOUKAX 3eMHOTO WIapa H3MepHTb Ae(IeKTOpOM
cuny Z' Ha marHaTHeX Kypcax Ost mam W.
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Hannmem Tperbe ypaBuenue IlyaccoHa pasi IBYX MATHHTHBIX
HIHPOT M AJA IBYX MArHuTHBIX KypcoB Ot u W, mosaras mapamerp
h paBHBIM HYJIO:

Z'otw=Z+kZ | +R,;

"2 0% w=2Zy+kZy+R.

Briuntas u3 mnepsoro ypasHeHHS BTOpPOe M pellas NOJYyYeHHYIO
Pa3HOCTh OTHOCHTEJBHO 1-+k, mOdyduM:

1 +k= ZIIOSt;W —Z'zo“;w
Zi—Z,

[To HafileHHBIM TaKuM MyT€M HapaMeTpaM ¢ W k BBIUHCISIOT Ia-
paMeTp €, H IO HeMy NOAGHPAIOT IIHPOTHHIH KOMIEHCATOP.

Beaenctsue OnH30CTH WIMPOTHOTO KOMIEHCATOPA K KapTylike
KOMOaca MAarHHTHAsi CHCTeMa KapTYWKH HHAYKTHpPYeT B IIHPOTHOM
KOMIIEHCATOPe MAaTHeTH3M, KOTODHIH BBI3bIBAeT J[EBHALHIO YeTBepT-
HOTO XapakTepa. YHHUTOXKEHHe [eBHAlUH OT HHAYKUUM TIPOU3BO-
IUTCS NMPH MOMOIIM CHENHAJbHBIX UHAYKIHOHHBIX IIJ1aCTHH.

HoBoll KOHCTpyKIMeli IIMPOTHOTO KOMIIEHCATODa $BJSETCH TakK
Ha3blBaeMbIlI CHOBOEHHBH MUPOTHBH KoMmeHcaTtopl
CIBOEHHEIH LIMPOTHBI KOMIEHCATOp NpeAcTaBAsieT coG0f COBOKYI-
HOCTb JBYX OJHHAKOBLIX BEPTHKAJBHBIX OPYCKOB, DACNOJOXKEHHBIX
BO B3aHMHO MNEPHNEHAUKY/ISPHbIX BEPTHKAJLHBIX IJIOCKOCTAX, MPOXO-
IAIIHX 4epe3 LeHTp Kommaca. OTanunTenbHas 0cOOEHHOCTb CHBOEH-
HOTO HIMPOTHOTO KOMIeHcaTopa — Oe3BHAYKIHOHHOCTb, T. €. OTCYT-
CTBHE JeBHALUUH OT MHAYKUHH. DTO OGCTOSITEJIbCTBO MO3BOJseT 6GoJee
TOYHO KOMIIEHCHDPOBATb NEPEMEHHYI0 YaCTb NOJYKPYTrOBOH JEBHALMH
U ympomaeT paboTy IO YCTAHOBKE LIMPOTHOrO KommeHcaTtopa. Kpome
TOr0, CHBOGHHBHIH IIMPOTHHIH KOMIEHCATOp HMEeT N0 CpPaBHEHHIO C
OOBLIUHBLIM HIMPOTHHIM KOMMeHcaTopoM Madanti Bec (1,5—2 xr BMecTo
10—15 &r).

! MIpennoxen B. B, BopounoseiM, noueHtom JIBUMY umenu agm. C. O. Ma-
Kaposa.
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I'nasa VI. YHHYTOXXEHHE KPEHOBOH MEBHALMH

§ 46. TEOPETMMECKOE OBOCHOBAHME
YHAMYTOXEHUA KPEHOBOW RAEBUALIUM

Hau6osbmas no BeJMUHHE KpPEHOBAas [eBHALUSA BO3-
HMKaeT y KOMIAca NpH NONEPeYHOM KpeHe CYHHA, IPHYEM MPOHCXO-
AUT OoHa OT cHabl (R—eZ-+kZ)i. O6nuHO, KOrja roBOpsaT 06 YHHUTO-
XKEeHHH KDeHOBOH JeBHAUHH, NOAPAa3yMeBAIOT NEBHALHIO HMEHHO OT
MOIIEPEeYHOT0 KpeHa.
KpenoBass nmeBmanuusi OyneT YHHUTOXKEHA, €CIH KOMIEHCHPOBATH
YVKa3aHHYIO CHJY, T. €. LOBECTH ee IO HYJS:

9To BHIpaXKeHHE COCTOMUT M3 JNBYX COMHOXHTesaell, COMHOKHTEND.
OpeACTaBAAIONHN BeIWYHHY yIvia KpeHa, He paBeH Hymo., [Toatomy
yC/I0BHE YHHUTOXKEHHsI KPEHOBOH NEBHALMH OT IOIEPEUYHOro KpeHa
NOJXKHO OBITb 3aIHCAHO TaK:

R—eZ4+£kZ=0
R=eZ—FkZ.

ChnenoBaTenpHO, KpeHOBas pAeBHauusa OydeT YHUITOXKEHA, eCJaH
NpHJIOKEHHAs K KapTylIKe KOMIaca BepTHKaJbHAas cuia R oT TBep-
IOro CyZOBOro esesa OyleT paBHA pasHOCTH cuni eZ u kZ.

B o6mem ciayuae Ha cygHe 3TO yCIOBHe He BhimosHsgercs. OQHAKO
MBl MOXeM HCKYCCTBEHHBIM IIyTeéM H3MEHHUTL BEJIHYHHY CYAOBOil CH-
JIBl R, YBEJUUYHB UJIH YMCHLINMB €C C NOMOIIbIO BEPTHKAJIBHOTO Mar-
HHTa, HAa3bIBAEMOr0o KpPE&HOBLI M, KOTOPHH HaxoAutca B Tpybe Ae-
BHALHOHHOrO mpubopa M HedcTByer Ha KoMnac cuioit f. Ilpu ompe-
JIGNEHHOM PACCTOSIHMUM MEXKAY MAarHUTOM M KapTymkofi cymma cuna R
u f jocturHer tpeGyeMoll BeJHUMHB Ri:

Ry=R+fj=eZ—kZ. (50)

Torna KpeHOBasi OeBHALHUST OKAKETCS YHHUTOXKEHHOH.

Teoperruecku 3amayy MOXHO cuutaTh petlenHod. Opamnaxo nosy-
yeHHyI0 (OpPMYJ]y Heab3sl NPHMEHHTb Ha NPAaKTHKe, TAK KaK B Hel
HEHM3BECTHHl HU BEJIHUHMHBEI NIapaMeTpoB € H k, HU cuiaa R.

3afaguMcs HeJdblo — HaHTH YCJIOBHE YHMYTOXEHHS KDEHOBOH Je-
BHAIUKM B TAKOM BHIE, YTOOH B HEro BXOAMJM BEJHUYHMHBI, KOTOPHE
MOXHO NOJYYHTb 43 Habuiojenud. BocmosnbayeMca aas 3Toro TpeThb-

HIH
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UM ypasHenueMm IlyaccoHa, HamucaB ero Ijs MarautTHoro xypca OSt
nan W Z' st v =Z+hH+RZ4R.
ITpenebGperass masnoii cuioft hH, noayuum
Z' st g =Z+kZ4R.

Ecnn ycnoBue (50) GyAer BLIMOJHEHO, TO BMECTO CHJIl R B ypas-
HeHHe BOHJAeT cuia R, paBHasa pasHOCTH eZ—kZ:
Z ostyw=Z+kZ{-Ry=Z+kZ+eZ—kZ=
=Z+teZ=(1+}¢€)Z.
UTo6bl M3 NOJYYEHHOrO BHIpAXKEHHs HCKAIOUHTH NapaMeTp e, pac-
cMoTpuMm ¢opmyasl Koshdunmerros A u D’:

— ate  pnr__a—e ,_ a—e
A=1- 3 : D 7 uiu AD 5.

Hafizem pasHocTH JIeBHX M IPABHIX 4acTeil BHIPaMEHWA AT A H
AD’:

x—w'=1+ﬁ;ﬁﬂ—“‘2‘"=1+e, wn 14+-e=xr(1—D").
C yuetoM osToTO paBeHcTBa (opMmyJa, BrpaXalllas CHAY
Z'o%,w, TIpM YHHUYTOMXKEHHOH KPEHOBOH NeBHAlHH GyneT UMeTh BHI:

Z'ostw =M1—D")Z. (51)

3TO H eCTh OKOHUATEJbHOE YCJIOBHE YHHUYTOXKEHHS KpPEHOBOH Je-
BHAILMH.

Takum o6pasom, 048 yHu4TONEHUR KpeHnogol Oeeuayuu OT none-
pednoeo KpeHa HeobXxo0umo npu NPpAmMOM NOAONEHUW CYOHA Aedb Ha
maznuthol kKype O% uau W u ¢ nomoujpro Kpenogozo mazsuura Jo-
8eCTU B8epPTUKANbHYIO Cydosyro cury Z'ost,w do seauuunsvt A(1—D’)Z.

Ilpu mpomoJLHOM KpeHe KpeHOBasf LEBHALMS BO3HHKAET OT CHJH
(R—aZ+kZ)i. Benduuna yrjia KpeHa { He paBHA HYJIO, [O3TOMY
VCJIOBHE YHHUTOMKEHHS 3TOH IeBHALIUM HMeeT BHI:

R—aZ+-kZ=0 ’
HJH
R::aZ——kZ.

OGecrieunTh yKA3aHHOE DABEHCTBO B CYNOBHIX YCJOBHSX MOXKHO
C IIOMOIIBIO BEPTHKAJbHON CHJBI [’ KPEHOBOTO MaruuTa, HOBEAs CY-
noByio cuay R mo sHauenus R'y.

R'\=R4{'=aZ—kZ.

[IpH yHHUTOKEHHOH KPEHOBOH JEeBHALHMH OT NPOIOJBHOTO KpeHa
TpeThe ypaBHeHHe IlyaccoHa nJjsi marHatHoro kypca Ot wim W Oy-
JeT HMeTb CJACAYIOUINH BHA:

2" ost . w =Z+4kZ4+-R'\=Z+kZ+taZl—kZI=
=Z+aZ=(14a)Z.
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Cymmupys Belpaxeuns mias A u AD’, nainem
14+a=i4+AMD" unn 14+a=A(14-D’).

[TosTomy yc/i0BHe YHHUTOXKEHHS KPEHOBOH HNEBHALMH OT IMPOJOJDL-
HOro KpeHa OynerT:
Z' gstyy =M1+D")Z. (52)

Takum o6GpasoM, 048 yHUdTOMEHUS Kperosol Jesuayuu OT npo-
O0AbHO20 KPEHA HYNHO ApU NpAMOM NHOAOKEHUL CYOHA Aeds HA
maenuthod kype O uau W u, OelicTeys KpeHOBvIM MAZHUTOM, doge-
CTU 8epTUKaAbHYIO cydosyto cury Z'of,w 0o seauuunvr A(14-D}Z.

@®opmyant (bl) m (52), Ha OcHOBe KOTOPHIX BHINOJIHSIIOT YHHYTO-
JKeHHe KDeHOBOM NEeBHALUMH OT INONEePEYHOr0 X MNPOLOJBHOTO KpeHa,
OTVIHYAIOTCS JOPYr OT JAPYra TOJbKO 3HAKOM IpH Kosdduuuenre D’.
UeM MeHbIIYIO BEJHYMHY HMEET OCTAaTOYHAS UYETBEPTHAs [OEBHAIUS
KOMIIaca, T€M MeHbllle Dasjuuue B YCJAOBHSAX YHHUTOXKEHHS OGOHX
BHIOB KPEHOBOH AEBUANHMHM. A IpH NOJHOM YHUYTOXKEHHM YETBEPTHOH
geBnanun oT cuast D'AH, xorna D’=0, o6a ycioBHsl COBNAaT H
BbIPAXKAWTCA eJAHHOH (OPMYJIOH:

Z' gty g ==MZ. (53)

JT0 03HAyaeT, 4TO B PacCMAaTPHBAEMOM CJydyae, VHHUYTOXKAS Kpe-
HOBYIO [EBHALHMIO OT IMONEPeyHOTO KpeHa, MbI OJHOBPEMEHHO YHHU-
ToXaeM M aesuanuio ot auddepenra. Ilosromy mast nosHOro yHuu-
TOXEHHMS KDEHOBOA J[eBHAllHH, HeOOXOAHMO NpeABAapHTENbHO Kak
MOXKHO TIIaTeJbHee KOMIEHCHPOBaTb cuixy D'AH.

KoMnencanus cuiel (R—eZ-kZ)i ¢ noMompio BepTHKAJbHOIO
MarHuTa o6ecrneynBaeT YHUUTOXKEHHE NEBHALMH TOJNBKO IS JaHHOH
wupoThl. Ilpn nmepexome cyana B ApYryio IIHPOTY KpeHOBas JeBHa-
LY BHOBb IOSIBUTCS y KOMmaca.

Bosiee cTpornfi aHa/M3 KPEHOBOH MEBHAUUH MOKA3LIBAET, 4TO AN
€€ YHHUTOXKEHHSI HOJKHbl OBIThb BBIMOJNHEHBI YCJIOBHS:

IPH YHUUTOXEHHH NEBHAUMH OT MOMEPEeYHOTO KpeHa

R=0; Q=0;, k=e¢;
OpH YHHYTOXEHHH JNeBHALUu oT AuddepenTta
R=0; P=0; k==a;

IpH OJHOBPEMEHHOM YHHYTOXKEHHH OOOMX BHIOB KPEHOBOH He-
BHALUH
P=Q=R=0 51 a_—_—e:::k
WU JTy4iie
a=e=k=0.

15 BLIMONHEHHS 3THX YCJAOBHA HYMHO, BO-IEPBBHIX, MOJHOCTHIO
VHUYTOXKHUTb NOJNYKPYTOBYIO ¥ UYETBEPTHYIO MEBHAIMIO, H, BO-BTODBIX,
KpoMe BEepPTHKAa/JbHOrO MAarHHTa, IPHMEHATh NPH YHHYTOXKEHHH Kpe-
HOBOJ JeBHAalMH ODPYCKH MSTKOTO XKeJesa, pacnojaras WX omnpefe-
JeHHEM 06pa3oM BOJIM3H KapTYIIKH KOMIAaca.
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Ecsiu BBINOJHUTD BCe 3TH TPeGOBaHHUS, TO KPEHOBas AEBHALHA Kak
OT NONepeyHoro, Tak ¥ OT MPOAOJIBHOTO KpeHa OYAeT YHHUTOXKEHd IJIst
BCEX MATHHTHHIX IIHPOT.

§ 47. NOPAQOK PABOTbI MPH YHUUTOXKEHMHU
KPEHOBOW [AEBMALIMM

B npepminymem maparpade GBLIO YCTAaHOBIEHO, UTO
JVISL YHHYTOXKEHHS KPEeHOBOH IeBHAIMM OT IONEepPeYHOro KpeHa Heol-
XONHMO Ha MarHuTHOM Kypce OSt mnm W HoBecTH BepTHKANBHYIO CH-
ay Z'ost w o Beamuuusl A(1—D’)Z. Ouesnano, 49YTO 3HaUeHHE
M1—D’")Z pomxuo GmTb HaiijeHo 3apanee. HauGosee mpocToit cro-
co0 onpelefeHUs 3TON BEJUUMHBI NMpeLyCcMaTpuBaeT KHaMepeHue Aed-
JIEKTODOM TODH30HTaJbHOH H W BepTHKaNbHOI Z COCTaBJSIIOIIHX
MarHATHOTO NOJS 3eMJH, a TaKkKe TOpPH3OHTANBHHX cHa H'ost u
H’w Ha cynme. 3Hasi 3TH BEJHYHHBI, JIETKO BHYHMCAWTD CHAY
Z'ost,w. HdelicTBUTeNBHO, PaHee OBLIO YCTaHOBJIEHO:

H gst+H'
——Y =A(1—D"H.
Z
YMHOXKHB 06e YacTH 3TOro BbIDaX€HHfA Ha OTHOLICHHE '17', o~
JYUYHM
H’ost—I—H'w 7

— —Ty _é_ Y4 77
3 H—A(l D)HH—MI DYZ=27Z"ost,w.

Haiins Bennunny Z’ost,w, MOXHO IDHCTYNIHTb HENOCPEACTBEHHO
K YHHUTOXEHHIO KPEHOBOH neBHaluu. Has 3Toro, ynepusas CyLHO
Ha MarHuTHOM Kypce OSt maum W, HYXKHO YCTAHOBHTb B HaKTOY3 Kpe-
HOBOH KOTEJIOK C HAaKJOHHOM KapTYWIKOM W IIOCTAaBHTh HA HalIKy KO-
TesqKa Ae(JIeKTOP, UWOATOTOBJIGHHBIH K HW3MEPEHHI0 BEPTHKaJbHEIX
cu1. VamepurenbHBlr MarHHT HeJEKTOpPa AOJAXKEH HAXOAHTbCA Ha
OTCYeTe, PaBHOM [peJBAPUTENbHO BLIYHCJICHHOMY 3HaueHHI0 Z'ost,w==
=A(1—D’)Z. Cuna uaMepuTesJbHOr0 MarHutTa OyIeT HampaBJieHa
TPOTUBOIOJOXKHO CYJOBOH BepPTHKANbHON cuije Z' M KOMIEHCHpYyeT
BpeMEHHO Ty ee 4acTb, KoTopas paBHa A(l—D’)Z. Ipyras xeuacTb
cusiel Z’, BHISHIBAWOIlasl NPH KpeHe KpPeHOBYIO NeBHauHMIo, OymeT mpo-
JOJXKaTh JEeHCTBOBAThL HA CTPEJKH KapTYIIKH, YHEepXHBasg HX B
HAKJIOHHOM MOJOXKeHWH. Ecnd B 3TOT MOMEHT HPH HOMOIIK KPeHO-
BOTO MAarHHTa YCTAHOBHTb CTPEJKH TOPH3OHTaJbHO, TO CHJA, CO-
3Mal0Ilas KPEeHOBYIO JEeBHAlMIO, OKAXKeTcs KOMIEHCHPOBAHHON CHJOMN
KpEHOBOI'0 MATHHUTA.

Ilocne cHaTHa ¢ koMmaca fAedJieKTOpa Ha KapTYWIKy B BepTH-
KaJbHOM HanpaBJieHHn Oymer MeHCTBOBATh TOJBKO CYAOBas CHJIa
Z'ost w=A(1—D")Z, xoTOpas HUKaKOH HEeBHAIUIN NpPH KpeHe CyAHa
He BHI3BIBAET.

[Topsnoxk paGoThl NPH YHUYTOXKEHUH KPEHOBOM J€BHALMH CJe-
JyIOLIHH.

1. Ha Gepery, BIasu OT HCTOYHHKOB MAarHHTHHIX NoOJeH, YCTaHO-
BHTb AE€BHANHOHHYIO TPEHOTY M IIOJBECHTh B BHJKY TPEHOTH KOTEJIOK
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KOMNaCa; HM3MEPHTb JAe(JEeKTOPOM TOPH3OHTAJLHYIO COCTABJSIOILYIO
H maryuTtHOrO mMOAs 3emuH.

2. IloMecTHTh Ha TPEHOTY KPEHOBOH KOTEJOK C HAKJIOHHON Kap-
TYWIKOA \H M3MEPUTb Je(JEKTOPOM BEePTHKAJbHYIO COCTABJSIOILYIO Z
3€MHOI'0 MAarHUTHOTO I[OJA.

3. Buifiis Ha J[eBHALMOHHBIN [OJHTOH, JieYb Ha MATHUTHHI
Kypc 90° ;{270) H H3MEPHTb Je(QJEKTOPOM TOPU3OHTAJLHYIO CH-
Jay H'ost( 'W).

4. Jleub Ha MarHuTHHEA Kypc 270°(90) 4 HM3MEPHTL TOPU3OHTAMb-
Hyto cuny H'w (H'ost).

5. Paccunrats cuny Z'ost w:

Howtl'y 2

Z Qst’wz}\,(l—D )Z= 3 7

6. Ilpononxass uare xypcom 270° (90°), ycTaHOBHTH B HAKTOY3
BMECTO OOBIYHOTO KOTEJNKA KDPEHOBOH KOTEJOK ¢ HAKJIOHHOA KapTylu-
KOH,

7. oaroroButh AedIEKTOpP K H3MEPEHHI0 BEPTHKAJBHLIX CHI H
YCTaHOBHTb €ro M3MEPHTeJNbHbIH MarHHT Ha OTcueT, paBHb Z'ost w
N0 IIKajie BePTUKAJbHBIX CHJI; NMOCTaBHUTb Ae(dJIEKTOpP Ha YamKy Kpe-
HOBOTO KOTeJIKA.

8. Ilepeasuras kpeHoBO# MarHuT B TpPybe MNEBHALUOHHOrO NPH-
6opa, NOGHTBHCS TOPH3OHTANBHOIO IIOJNOMXKEHHSI CTPEJOK HAKJIOHHOH
KapTYIUKH.

9. ¥6parp medsekTop M YCTAHOBHTbL B HAaKTOy3 KOTEJOK KoMIaca.

KpenoBasi feBHanusi YHHYTOXKeHA.

HHorza Ha HOBHIX Cydax M Ha& CYLAax, BHINEAWIHX H3 PEMOHTA,
nepesl YHHUYTOXKEHHEM KPeHOBOH AEBHALIHHM HPHOEramoT K ee HOAYHHY-
TOXKEHHI0. DTO MO3BOJsSeT 3apaHee NOAOOpPaTh KPeHOBOH MAarHuT
HYXHBIX PA3MEPOB M 3HAYHTEJIbHO YMEHBUIHTb TY CHJIY, KoTopasi NOJI-
JEXKHT KOMIIEHCAIHH, YTO CMOCOGCTBYeT B JaJjbHelnieM Gojee TOUHO-
MY VHHUYTOMKCHHIO KPEHOBOH JeBMAlIMH.

[Ipn mOnyHHUYTOKEHHM KpPEHOBOH [EBHAUHUU OrPAHHUMBAIOTCH H3-
MepeHHeM Ha Gepery TOJBKO BEPTHKAJIbHOH cOCTaBJAwoOmER Z 3eMHO-
ro MarHeTHsMa H BBIYHCASIOT BeauuHHy Z’o°tw IO YNpOILEHHOH
dopmyJe

Z’QSf,WzKZ.

Koad¢uunenr A npu stom BhiGupaercs B npeaenax 0,8—0,95 xas
rnapHoro u 0,6—0,8 nns nyresoro komnaca. Ecaum B Ttabauie He-
BHANuM OpHBeleHa BenuuunHa A(l—D’), To, KOHEYHO, .Jydile BOC-
MOJIb30BaThCA (HPOPMYJIOK

Z'ost wA(1—D")Z.

Mopsmox paGOTHl NPH TNOLYHHYTOXKEHHH KPEHOBOH JeBHAlUH
CJAERYIOMHA.

1. Ha 6epery, B JOCTATOYHOM YAaJEHHH OT CKOMIJICHHH XKeJEe3HBIX
Macc H 3JEeKTPHUECKHX kabesell, H3MePHTb Ae(JIEKTOPOM COCTaBJAIO-
1y Z HanpsXeHHOCTH MarHHTHOTO MoJs 3eMJIH.
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2. Boi6paB u3 Tabauub AeBHauud Besauuuny A(1—D’) ﬂ/'fn 3a-
JaBUIMCh KO3(pGdHUHEHTOM A, BHIYHCIHTL ,

Z'ost wA(l—D")Z, )
HJIH
Zost wre ML, !
)

3. Ha pefiie u1y y A€BHANMOHHOrO mMajia PHBECTH CYJAHO HA Mar-
HHTHBIA HJIM 2Ke Ha KoMnacHbii Kypc 90° (270°). YcraHOBHTDH B HAKTOY3
KOMIIaca KpPEHOBOM KOTEJNOK C HAKJOHHOM KapTYIIKOA M NOCTaBUTh
Ha Hero JAedJIeKTOD, HOATOTOBJIEHHBII K H3MEpPEHHI0 BePTUKAJbHBIX
CHJI; YCTAHOBHTb H3MEPHUTEJNbHBII MAarHuT JdedJeKTopa Ha OTCYeT,
paBHBIl Z’pst;w IO IIKa/je BEPTHKAJbHBIX CHII.

4. TlepexBuras KpeHOBOH MArHHT, NPHUBECTH CTPEJKH HAKJOHHOM
KapTyLIKH B TOPH3OHTAJbHOE IIOJIOXKEHHE,

5. CusiB neduiekTop u yO6paB M3 HAaKTOy3a KPEHOBOH KOTEJIOK,
NOCTAaBHTb B NPYIKHHHBIA NOJABeC KOTEJIOK KoMIaca.

KpeHnoBas pmeBuanusi MOLYHHUTOKEHA.

Ha neGoabmux cynax, kotopele 6e3 0coGOro TpyAa TeM HJIH HHBIM
nyTeM MOTYT OBITb HakpeHeHH Ha yroi 8—10°, BO3MOXKHO mpHMe-
HEeHHe Jpyroro cnocofa YHHYTOXKEHHs [NeBHALHH, He TPeOYIOLIEro AJs
CBOEro BHIIOJHEHHs Kakux-aiu6o npubopoB. DTOT cHOCOG MOMYUHJI
Ha3BaHHe <«YHHYTOXEHHe KDEHOBOH [eBHAIMH NyTeM CO3NaHHS HC-
KyccTBeEHOro kpena». OH OCHOBaH Ha HeNoOCpPeACTBeHHOM Hal.1roje-
HHH BeJIMUYHMHBl KPEHOBOH HEeBHALMM NPH HAKPEHEHHOM IMOJOXKEHHUH
cynHa.

Ecin nmpuBecTn cyaHo Ha koMmnacHulél kypc N winm S u HaKpeHHTDb
ero, To momepewnaa cuna (R—eZ-+kZ)i 6ymer pHeficTsoBaTh Iep-
NeHIUKYJIAPHO MepHAMAHYy H CO3LACT MAaKCHMAaJbHYIO KPEHOBYO Je-
BHALMIO, KOTOPYK MOMKHO OHDeIe/JHTh N0 NeJeHraM, a 3areM YHHY-
TOXHTb C IOMOILIbI0 KPEHOBOTO MATHHTA.

Ilopsanok paGoTht 3THM CHOCOGOM CJAEAYIOLIRH.

1. PasBepHyTh cylHO Ha KoMmmacHbli Kypc N miam S u B3dTh IIe-
genr OKII, ornajeHHOro HpeaMera.

2. Hakpenutp cyaHo Ha 8—10° u BHOBbL B3aTb menenr OKII, To-
TO Xe mpejxMera.

3. TlpomonxKas yaepXHBATb CYNHO B HaKPEHEHHOM IOJIOXEHHH, C
TOMOLIbI0 KPEHOBOTO MAarHWTa [0oBecTH neseHr a0 BesuunHbl OKIlo.

4, HakpeHuTh CYZHO Ha NPOTHBOMONOXKHBIL OOPT HaA TakKoH Xe
yroa, Kak U B nepBoM cayuae; B3ath OKII, oTnajeHHOro npeaMmera.
Ecan OKII, 6yger otnuuatsea ot OKIly, To, nmepeMenias BHOBb Kpe-
HOBOH MAarHuT, KOBECTH OTCYET KAapTYIUKH IOJX MNPH3MOH HO BeJHYU-

OKII,+OKll,

—_—

KpeHoBas jaeBnanus GyAer YHHYTOKEHA,

Croco6 3TOT 0CcOGeHHO YAOOHO BBINOJHATL BO BpPeMsl CTOSIHKH
BGJIM3H HEBHICOKOTO NpPHUAJa, TIe KpeH cyAHa MOXeT OBTb CO3AaH
IPH NOMOINM TuHEH, 3aBEJCHHHX OJHHM KOHIOM 34 Mauyry, a JIpy-
TMM — 3a HpHYaJbHBIA pHIM, DAJX H T. A.
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VIRorma mnpPaKTHKYIOT NOLYHHUYTOXKEHMEe KPEHOBOW JEBHAIMH BO
BpeMs \LIaBaHHs1 cyhHa. Korpa cyAHo HcnbiThIBaer GOPTOBYIO Kadu-
Ky, TO YpH IUIOXO YHHUTOXKEHHOH KDEHOBOM JeBHALMH KapTyIKa
Komnaca\nox nedcTsueM cHanl (R—eZ-+kZ)i 6ymer coBepliaTh Ko-
Je6aHHs B FOPH3OHTAJNBHON IJIOCKOCTH, KAaK TOBOPAT, «XOAHTb». Oc-
TOPOKHO RepelBHTAsl KPEHOBOH MAarHUT B TPyOe HEeBHAIHOHHOTO HpH-
6opa 4 cJaeas MpH 3TOM 3a NMOBeJEeHHEM KapTYIUIKH, MOXKHO JOOHTbCS
YMEHBIIEHHS] aMIVIHTYAH ee KoaeGanuit. Torma xpeHoBas neBuanusd
OKaXeTcs NQAYHHUYTOXKEHHOH,

\\
' § 48. COBMECTHOE YHWUYTOMEHWE KPEHOBOW
M MONYKPYIOBOW AEBMALIMM

Ilpn yEHYTOXKEHHH KPEHOBOH [EBHALHH C MOMOLIBIO
geduieKxTopa MPUXOAMTCS M3MEPATh TOpH3OHTadbHBlE CHabl H/ost u
H’wy na marautHBIX Kypcax 90 u 270° DTH Xe CHJBI H3MepsioT Zed-
JEKTOPOM M IIpH YHHYTOXEHHH NOJYKPYTrOBOH [eBHAlMM crnoco6amu
KosioHra u IBYX MarHHTHBEIX TJIAaBHBIX O0GpaTHHIX Kypcax (Ost—W mar-
HuTHeX). IlostoMy caemyer coBMelmaTh yHHYTOXEHHe OGOMX BHIOB
IeBHAlNH, TeM O0oJjiee, YTO YHHUTOXEHHe KPeHOBOX aeBHauuH 6ymeT
0oJiee TOJHBIM, €CJH OJHOBPEMEHHO ¢ Hell KOMIEeHCHpyeTcs CcH-
aa C’AH. CoBMeniensie paGOTHl IO YHHYTOXKEHHIO KPEHOBOH U NOJY-
KPYroBofl IeBHALHH ITO3BOJISAET YMEHbUIUTh 3aJepXKKy CYAOB B IOPTAX.

Mopsapok paboTul NpU YHHUTOMEHMM AEBHAUMNA
Ha veThbipex fNAaBHbIX KOMNACHBIX Kypcax

1. Ha Gepery, B TakoM MecTe, rZe MAarHHTHOe rnoJje 3eMau He
HCKAaXKEeHO KaKHMH-JH60 BO3MYILAIONIMMHK TOJSIMH, H3MEPHTb COCTaB-
asomue H u Z 3eMHOro Marserdasma.

2. Bulfiila Ha IeBHALWOHHBIA NOJNHIOH WJIM OIIBAPTOBABLINCH ¥
IeBHALMOHHOrO 1aJja, Jedb Ha KoMmacHef kKypc S (N) u H3MepHTb
nedaexropom cuny H's (H’N)

3. Jleub Ha xoMmmacHbi Kypc N (S) H uameputb cuny H'n (H's).

4. Paccyurtatb

H H'N+H N

=T =MA(1-+D’)H cos 8,

YCTAaHOBUTh HA 3TOT CUET H3MEPHUTENbHBI MarHuT AedJaexkTopa H, ne-
peMmeliasi NpPOROJbHblE MArHHTH-YHHUTOXKHTENH, IONBECTH IOJ NPH3-
My mejeHratopa orcueT W KapTyIIKiL.

Cuna B'AH KOMIIEHCHPOBAHA.

5. Jleup na xommacHuii kypc O%t(W). 3ror rypc Oymer 6aH30K
K MarauTHomy Kypcy OSt(W), Tak kak nocsae kemneHcauud B/AH ne-
BHAUMs Ha KOMmacHuX kypcax 90 u 270° ocranerc OYeHb HeGOJb-
mwoi; uaMeputh Aedaektopom cuny Host(H'w).
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6. Jleun Ha kommacuui@t Kypc W(Ost); wusmepuTs cuy H'xy

(H'ost).
7. Boluncautb . .
Hr = _LSH'____MI —D')H /
2 ]
n J
H’ /
Zow= TV Z (1 pi)z. |

8. Ilponomxkas nexatb Ha Kypce 270°(90°) y'CTaHOB{PITb B HAKTO-
Y3 KPEGHOBOA KOTENOK C HAaKJOHHOH KapTYLIKOH; MOArOTOBHTh Hed-
JeKTOD K HM3MEDEHHI0 BEPTHKAJbHEIX CHJ, [OCTABHB H3MEPUTEJbHBII
MarHHUT Ha OTCYET, paBHBI Z’pst,w; YCTAHOBUTb AeJieKTOp Ha yall-
KY KOTeJKa M C IOMOLIbI0 KPEHOBOIO MAarHHTa NPUBECTH CTPENKH
HAaKJOHHOH KapTYIIKM B TOPH30HTAJbHOE MOJOXEHHE,

KpeHoBasi neBumanus yHUUTOMKEHA.

9. IlocTaBuTb B HAKTOY3 KOTEJOK KOMIACAa; PACHOJIOXKHTb IeseH-
rarop Tak, uTo6bl OH Haxofuiacsad Ha orcdeTe 9(0° asHMyTaJbHOTO
Kpyra, ecau Kypc 270° wuau na otcuere 270° ecam xypc 90° monro-
TOBHTL NC(QJIEKTOp K H3MEPEHHI0 TODH3OHTANBHBIX CHJI H yCTaIHOBHTb
H3MEepUTEJbHBIH MAarHHT Ha OTCHYET, paBubIll H”¢p —% no
IIKaje TOPH30HTAJbHBIX CHJ; IOCTABHTh Je(JeKTOp Ha Yauky Ie-
JIEHTaTopa H, nepeMellas NMONEpPeyHble MAarHUTHI-YHHUTOXKHUTENH, NOJI-
BECTH NOA NpH3MY oTcueT W KapTyLIKH.

Cuna C’AH KoMneHcHpOBaHa,

10. Tlocae 3Toro ciaefyer MpOKOHTPOJHPOBATH, XOPOWIO JH KOMIEH-
cupoBana cuwia B'AH, nasg dero Hy:HO:

a) Jeyb Ha KomnacHu Kypc S(N) u H3Meputb BHOBb CHJY
HI,S (H”N);

6) smeup Ha kommacHHl kKypc N(S), Hsnﬁpmb cuiy- H'x (H"s).

N

Ecin H'n#<H"s, T0 BbIUHCIHTD H”cp=-————2——S H C IOMOLIBIO

OPOJOJbHBIX MArHHTOB-YHHYTOXKUTCJIEH KOMIEHCHPOBATH OCTABUIYIO-
cs BeJHUHHY cuasl BAH.

Heo6xonuMo o6paTuTh BHHMaHHE Ha TO, uTo cuasl B/AH u C'AH
KOMIEHCHDYIOT NOC/e YHHYTOXKEeHHsI KpeHOBOH nesuauuu. Takas oue-
pPeRHOCTb He gABJsercs ciaydyaiiHoil. OHa BHIAEDKHBAETCS B CBS3H C
TEM, YTO Y HEKOTOPhIX KOMIIaCOB, H3TOTOBJIEHHBIX C OTKJICHEHHSIMH OT
TeXHHYECKHX YCJOBHI, KPEHOBOH MAarHUT MOXeT ObiTh pAaclOJOXKeH
HETOYHO Ha BEPTHKAJbHOH OCH, HPOXOAAINEH 4Yepe3 LEHTP KapPTYLIKH.
B arux cayyagx MarHuT OyAeT JAeHCTBOBATb Ha KapTyIIKy He
TOJbKO BEPTHKAJbHOM CHJION, HO M OUIYTHMBIMH [0 BeJTHYHHE IIPO-
HONbHOA M TonepedHol cunamu. M ecqu YHHYTOXKHUTH KDEHOBYIO He-
BHAIMIO IOCJAE ITOJYKPYrOBOH, TO TODH3OHT4JbHbIE MPOEKIHH CHIBI
KPEHOBOrO MAarHuTa MOIYT HapyWIHTb KoMmoeHcauuwo cunx B/AH
C'AH.

VKkaszaHHas OuepeHOCTb YHHYTOMKEHHsI KPEHOBOH H INOJYKPYroBOH
JEeBHALMH XapakKTepHa M JJs JPYTHX CIOco6OB.
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\ Mopsfok paGoTbl NPH YHHMUTOXKEHWM AeBHALMH
Ha kypcax Ost ¥ W MarHurHbIx

1. Ha, Gepery uaMmeputTbh cocTaBisiome H W Z 3eMHOro MarHe-
TH3MA. \

2. Ha pefige neup Ha MarHHTHHE Kypc 90° (270°) u c moMolibio
TNPONOJBLHEIX, ~ MArHUTOB-YHHUYTOXHTEJNeHd JOBECTH  [eBHALHUIO JO
HYJISI.

3. Ha atomM e Kypce YCTaHOBHTb meJIEHraTop Ha orcuer 270°
(90°)  asumyTanbHOTO Xpyra W HU3MepUTb JedISKTOpOM  culy
H’oSt:Ylost (H,W: Y,‘V)-

4, Jleub Ha MarHuTHBE Kypc 270°(90°), onpelenuTh M 3amnucaTh
BEJIHUHHY JI€BHALHH.

5. YcranoButh mesexratop Ha orcyer 90°(270°) asuMmyTanabHOTO
Kpyra, u3MepuTh nedJexTopoM nonepeuHyio mpoekumio Y'w (¥Y'ost).

6. BuluucJINTh BeJHYHHBL:

Y/ ~stL Y
Hym —— " =)(1—D)H
u €
Y’ Y’
Zostyw = —"—t;—w % =A(1-D")Z.

7. IlocTaBuTh B HAKTOYy3 B3aMeH OOLIYHOTO KOTeJKa KPEHOBOH
KOTEJNOK C HAKJIOHHOM KapTYIIKOH; YCTAHOBHUTh HA YaWKy KOTeIKa
nedJIeKTOp, NOATOTOBJEGHHBIH K H3MEPEHHI0 BEPTHKAJAbHBIX CHJI; IIO-
CTaBHTb H3MEPHTEeNbHBII MAarHUT IO MLIKaje BEPTHKAJLHEIX CHJI Ha
OTCYET, PABHBIf BBHIYUCIEHHOH paHee BeaHuuHe Z'ost,w H, NEpeABHras
KpEHOBOH MAarHuT, AOOUTHCS TOPH3OHTAJbHOTO MOJOKEHHS CTPeNOK
HaKJOHHOH KapTYILUKH.

KpenoBas fieBuanusi YHHUTOXKEHA.

8. IloMecTHTh B HAKTOY3 KOTENOK KOMIACA H YCTAHOBHTb IeJeH-
ratop Ha otcuer 90°(270°) asumyTanbHOTO Kpyra; WOATOTOBUTH ged-
JIEKTOD K H3MEPEHHIO T'OPHU30HTAJIBHLIX CHJI, PACHOJOXHB €ro HsnMe-
Yigst+ Y’w

2
30HTAJbHBIX CHJ; YCTAaHOBHUB Je(dJeKTOp Ha 4YalIKy NejeHraTopa, me-
pelBIIXKCHNEM TNONepPeYHBX MAarHUTOB-YHUYTOXMTENEH MMOABECTH TNOL
HpU3My IesieHraTopa oTcueT W KapTyIIKH.

Cuna C’AH xomneHcHpoBaHa.

9. Ha stom Xe MaruuTHoM Kypce 270°(90°), cHsB pedaekTop,
C NOMOILIbIO NPOAOJNBHBIX MATHHTOB-YHHUTOXMTeJEH [OBECTH Je-
BHALMIO [0 IIOJIOBHHBI TOH BEJIMUHHBI, KOTOPYIO OHa HMesaa paHee
(cm. m. 4).

Cuna B’AH xoMneHncuposaHa.

B Tex mnopTax, rae uMeioTcsi Xopomo oOOpY/OBaHHblE HEBHALHU-
OHHBIE NOJIMTOHBI C HECKOJbKHMH CTBOPaMH, YHHUTOXEHHE NOJYKPY-
roBofl JeBHALHH BBHINOJHSAIOT, KaK NpaBHJO, cnocofoM 3pH.

pUTEJBbHBIE MaruuT Ha otrcdyere H/gp= no IuKaje ropH-
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MopaaoK OAHOBPEMEHHOrO YHHMUTOXKEHHS /
NONyKpYroBo’ M KPeHOBOM JAeBHaLMM
Ha yeTbipex MAarHMTHbIX Kypcax

1. IlpeaBaputenbHo Ha Oepery H3MepHTb cocraBisioume H u Z
3eMHOr0 MarseTusma.

2. Jleup Ha MarHuTHBIH Kypc 270°(90°) ¥ NpOAOJBHEIMH MarHH-
TaMH YHHYTOXHTb JI€BHALHUIO.

3. Usmeputp nedaekropom  cuny Hot=Y o' (H'w=Y'w).

4. Jleup Ha MarHuTHEIA Kypc 270° (90°), ompelenuTh W 3amucaThb
BeIHYMHY MAEBHAUMH; YCTAHOBHTh meJeHratop Ha otcuer 90° (270°)
23UMYTa/JbHOTO Kpyra M H3MepuTb AediexTopoMm npoeknuio Y'w
(Y’ost)_

5. BEIYHCIUTL BEJHYHHY
Yost +Y'y Zz

2 H
H YHHUYTOXHTb KPEHOBYIO HEBHALHIO.

6. Ha ToM Xe Kypce ¢ NMOMOIIBIO NPOAOJbHHIX MAarHHTOB-YHHUTO-
KHTeNell NOBECTH [eBHALMIO [0 IIOJOBHHBI TOH BEJIHYHHBI, KaKYIO
OoHa wMeJsa paHee (cM. 1. 4).

Cuna B’AH KoMneHcHpOBaHa,

7. Jleup Ha MarHuTHeIH Kypc 0°(180°) m YHHUTOXHTL AEBHAILMIO,
HCIIOMb3Ysl MonepeyHble MAarHHUTHI.

8. Jleur ma marHuTHBIA Kypc 180°(0°); ompenesnnTh JAEBHALHI0 H
C TIOMOILUBIO TEX K€ MONEPETHBIX MArHHUTOB YMEHBIIHTL ee BIBOE.

Cunna C’AH xoMmeHCHpOBaHa.

Zostw= A(1—D")Z

§ 49. YHUUTOXXEHUE KPEHOBOW JAEBMALIMM
C NOMOUIBIO CYROBOro MHKNMHATOPA

Crnoco6 yHHYTOXKEHHS] KPEHOBOH NEBHALMHU C IOMOILBIO
nedyekTopa o6JaafaeT pAIOM CYIIECTBEHHBIX HeJoCTaTkoB. Il ocy-
IIECTBJIEHHSI 3TOr0 crocofa WITypMaHy M AeBHATOPY NPHXOAMTCA HC-
TIONb30BATh UEJblH KOMINVIEKC DasjIMYHBIX NpHOODPOB; AedJekTop, Kap-
TYWIKY C HAKJOHHBIMH CTpeJKaMH, KPEHOBOH KOTENOK, MAarHHTHl IJIf
riepeMarHMYHBAHUS CTDPEJOK HAKJIOHHON KapTyWikKd M Ap. Kpome To-
ro, MPUMEHAS 3TOT crnocol, HeOGXOAMMO H3MePATb COCTaBJSIOLIHe
H u Z geMHOro MarsetHaMa H cyxosele cHiIbl fH'ost u H'w Ha mar-
HUTHHIX Kypcax 90 u 270° uto rpe6yer 3HauMTedbHOro Bpemenu. Ha-
KOHell, cjenyeT N06aBUTb, uTO H300peTeHHast cBhnle 70 JeT Hasan
HaKJOHHAsl KapTylIKa M3-3a ee TEXHHYECKOTO HecoBeplIeHCTBa 3a-
yacTyo He ofecneyuBaeT HYXKHOH TOYHOCTH DPabOTHI.

[lepeuncnenssle 31ecb HEJOCTATKH YCTPaHEeHH! B HOBOM MeETONIe
VHHUYTOXEHHSI KDeHOBOH AeBuauuu, npeanoxensom B. II. Koxyxo-
BBIM.

Teopnsa MeToma B OCHOBe cBoeli BecbMa mnpocTta. Kak H3BecTHO,
BekTOp T Hanps:KEHHOCTH MArHHTHOTO NOJsI 3eMJH COCTABJSET C
IJIOCKOCTbIO TOPH30HTA YroJa /, HashiBaeMBbIi MardHHTHHM HaKJOHEHH-
em. Tanrenc sroro yrma B J1060i TOUKe 3eMHON NMOBEPXHOCTH BhbIpa-
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JKaeTcss OTHOHIEHHEeM BepPTHKAJbHOH cocTaBagiome Z K TOpU30H-
TaJbHOH cocTaBiafAmileil H 3eMHOro MarbHetrHsMa:

Z
tgl= i
Ecau npenmosoXuTb, 4TO y CYAOBOrO KOMmaca KOMIIEHCHPOBaHa
nonepeunass cuna C'AH W yHHUYTOXKeHa KpeHOBasg NeBHALHA, TO Ha
maruuTHoM kKypce 90 mam 270° Ha KapTymky 6ydeT NeHCcTBOBATH Io-
pusontanbnas cuaa H'ost’w, pasnasg A(1—D’)H, u BepTukanbHad
cuna Z’o%,w, Bepaxaemasi Beauuunot A(1—D")Z.
OtHowleHne YKa3aHHHIX cHJ Gyjer:

Z'ost,w _M1=D)YZ _
H gst,w A(1=D")H

Z
H

O6osnauyuB BequYMHY MAarHUTHOrO HAaKJOHEHHs HA CyAHe, B TOU-
Ke, TJe HAXOAMTCA LeHTp KapTYyWmKH, uepes [’ MOKeM Hamucarth:

OTCIOOa
r=l. (54)

ST0 M ecTb YCJIOBHE YHHUTOXKEHUS KPEHOBOM AEBHAUMH METOA0M
KoxyxoBa. Ero ¢u3nuecKH# CMBICA HCTOJKOBBIBAETCS CJIELYIOLIHM
o6pasom.

Kpenosas OJdesuayus Komnaca 6ydeT yHUUTONCEHA, €CALL  HA MARHUT-
Hom Kypce 90 uau 270° npu xKomnencuposarnuoti parnee cure C'AH do-
BECTU € NOMOULbIO KPEHOB020 MACHUTQ BEAUMUHY CHO0B020 MA2HUT-
HO20 HakAoHenus 1’ 00 seiuuunbL 3eMHO20 MASHUTHC20 HAKAOHeHUs |
8 OanHOU wupore.

Ananus crnoco6a noxasbiBaer, YTO €r0 MOXKHO BBHIIOJHATH HE TOb-
KO Ha MarHuTHBIX, HO M Ha KOMnNacHwIX, Kypcax Ost u W,

BesnunHa MarHMTHOro HakJoHeHust [ Ha Oepery u CyJOBOro Ha-
wioHeHHus1 I/ ompefessieTcs ¢ NMOMOLIBIO ClENHaJbHOTO mpuGopa Cyno-
BOTO UHKJHHATOPA.

ITopsnok paGoThl 1O YHHUTOXKEHHIO KPEHOBOW [eBHALUH C HO-
MOIIBIO HHKJHHATOpA CJelyIOoUiui,

1. OnpenenuTe Ha Gepery BeJUUYHHY MAarHUTHOTO HAKIOHeHH: /.

2. Buifins Ha pefj WM ONIBapTOBABIIMCHL Y JEBHALHOHHOTO TNa-
Ja, Jedb Ha MAaTHMTHBIE WJIH KoMmmnacHuli Kypc 90° (270°); Bmecto
KOMIIACHOTO KOTeJKa YCTAHOBHTb B HAKTOY3 HHK/IMHATOD M oONpefe-
JIATb BEJHYMHY CYHOBOrO HakaoHenus ['.

3. Tlepememiass KpeHoBOH MAarHHT, JOBECTH BeJHYHHY CYAOBOTO
HAKJIOHeHHs1 JO 3HAayeHus I.

KpeHoBasi meBnauus OyLeT YHHYTOXKEHA.

Ilo moxasaHusiM HMHKJHHATOpA CYJOBOZHTENb MOXKET YHHUTOXKATDH
KPeHOBYIO IeBHalMI0 He TOJBKO B MOPTY, HO M B OTKPBITOM MOpE,
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CHfIB WpeABAapUTENbHO BeJHYHHY | ¢ KapTei M30KJAHH TOro pafioHa,
rie B MaHHHIH MOMEHT HaXOIMTCA CYIHO.

PaccMoTpuM Takke COBMECTHOE YHHUTOXEHHME KDEHOBOH M TOJY-
KDYTOBOM JAEeBHAUHMH JJs Caydasi, KOTJa KPeHOBasl JEBHAIMS YHHUTO-
JKAEeTCH MO MOKA3aHHAM HHKJIHHATOPA.

INMopAAOK cOBMECTHOrO YHMUTOXKEHMSI KPEeHOBOM
M NONYKPYroBOK [€BMAalliM Ha HeTbipex rnaBHbIX
MarHMTHBIX Kypcax

1. Ha Gepery umsMepuThb MarHHTHOe HaKJOHeHue [,

2. Jleup na marnuTHeii kypc 0°(180°) u momepeyHBIMH Maruura-
MH AOBECTH JeBHALHIO 0 HYJ.

3. Jleur na maruutHbi Kypc 180°(0°) M ¢ moMoOIIbIO MOMEpeYHHIX
MarHHTOB YMEHbIUIHTh HAGMIOJaeMyl0 AeBHALUIO B gBa pasa.

Cuna C’'LH xoMmeHCHPOBaHa.

4. Jleun wa marHuTHBI kxypc 90°(270°), ycTaHOBHTb B HaAKTOY3
Cy0BOA MHKJHMHATOD M, AeHCTBYSl KPEHOBBHIM MAarHHTOM, JOBECTH Be-
JIMYUHY HakaoHeHns I’ no 3Hauenus [.

KpeHoBas neBHalMsi YHHUTOXKEHA.

5. Ilpomosxkas UATH TEM Ke KYpPCOM, NMOCTABHTh HA MECTO KOTe-
JIOK KOMIIaca M NPOAOJbHBIMH MarHHTAMHM YHHYTOXHTb IEBHALHMIO 10
HYJI51.

6. Jleur Ha MmarHuTHBEI Kype 270° (90°) ¥ ¢ MOMOLIBIO TMPONOJb-
HbIX MAarHATOB YMEHbUIHUTb HaGJIOJaeMYI0 AEBHALHIO HAIOJOBHHY.

Cuna B’AH xoMneHCHpOBaHA,

Ecan mMeercs omaceHue, yTo KPEHOBOH MAarHMT HAapYIUHJA KOM-
neHcanuio mnonepedHoir cuasl C’AH, To cjefyeT mNOBTOPHTH pPaGoTy
Ha MarHATHHIX Kypcax 0° m 180°.

CoBMeCTHOe YHHYTOXKEHHe KDEHOBOH HEeBHALHH C NMOMOINBI0 HHKJIH-
HaTopa M MOJYKPYroBolii nepuanuu cnoco6amu Kosonra u Ost—W mar-
HUTHBIX OCHOBaH Ha TeX Xe€ NPUWHIWNAX.



nasa VIl.  YHHYTOEHWE YETBEPTHOWH AEBHALMH

§ 50. TEOPETMMECKOE OBOCHOBAHMUE YHUUTOXEHMA
AEBUALUMK OT CHMNLI D'AH

IIpn m3yyeHHM CyIOBBHIX MAarTHHTHBIX CHJI M NPOU3BO-
IMMBIX MMH JeBHALMA OLLJIO YCTAHOBJEHO, UTO YeTBEpTHasl AeBHALMf
BeI3biBaeTCa cuiamu D'AH u E’AH. 3T paBe CHAB Pa3iHYHBL IO
CBOMM cBOHCTBaM: cusia D/AH y rJIaBHBEIX H IYTEBBIX KOMIIACOB TPaH-
CNOPTHBIX CYAOB OGBIYHO HMMeeT 3HAUHTEJNbHYIO BEJIHUHHY U BBI3BIBA-
eT [AeBHANHUIO, HOCTHraiomyio 5—6°, a wuHorza 8°; Bo3zelCcTBHE XKe
cunsl E‘AH wa koMmac, YCTaHOBJIGHHBIN B AMaMeTPajJbHOM IJIOCKO-
CTH CydHa, KaK IPaBHJO, OUYeHb MaJIO M NEeBHALHS OT 3TOH CHJIBI BBHI-
paxaercs HOeCATHIMH HRoJasaMu rpaayca. [lostomy B mnopaBisiouiem
GOJIBLIMHCTBE CJAYYaeB y CYAOBBIX KOMIIACOB IIPHXOAHTCS YHHUTOXKATb
YeTBepPTHYIO NeBHALMI0 TOAbBKO OT cuinl D'AH, a nmesmauuio OT CH-
asl E’AH 06GBIYHO OCTATOYHO ONpENeJHTh W YYeCTb B CyMMe C JApY-
TUMH JEBHALUAMH TPU HCIPaBIEHHM KYPCOB M IENEHrOB.

PaccmoTpuM B ympolleHHOM BHIe TeOpeTHUeCKoe 0O0OCHOBaHME
VHHUTOXKEHHS] [eBHaluu OT Cuasl D'AH.

Has 1020 4TOGBL YHUUTONUTL 4eTB8epTHYro Oeduayuio, HeOHXO-
OuMO KOMNEHCUpoBaTs cury, KoTopas 3ty Oesuauuro guisviéaer, T.e.
cuay D'AH.

M3 mepBo#i yacTH Kypca H3BeCTHO, uto cuna D’AH BO3HHKaeT OT
MSTKOTO B MAarHHTHOM OTHOIIEHHM cynoBoro xenesda. CienoBaresb-
HO, KOMIIEHCHPOBATb €e HYXKHO TaKke MATKHM JKE€JIe30M, pacroJaras
ero ompefeseHHHM o6pa3oM BOJM3M KapTYLWIKH KOMIaca.

MareMaTHUeCKH YCJOBHe YHMUTOXEHHsS UYETBEPTHON HEBHALHUH OT
cunsl D’AH MoXKHO 3amucaTbh B CleLyioLleM Brfe:

Do+4D; =0,

rae Do— cynoBoi Ko3pduLKeHT uYeTBepTHOH NeBHAUHH OT MATKOLO
CYIOBOTO KeJje3a;
D; — x03¢duunedT yeTBepTHOH MeBHAUUHM OT KOMIEHCATOPOB,
YCTaHOBJIEHHBIX B HaKTOY3e.

Takum o6pasoM, A/ YHHUTOXKEHUS YETBepTHOH AeBHALMH AOCTa-
TOYHO HCKYCCTBEHHBIM IHyTe€M, C IIOMOILBIO MSAFKOrO keJjesa, JOBECTH
ko3¢ uuneRT Dy xo Takoil BeJHUHHB, C COOTBETCTBYIOIIHM 3HAKOM,
yTOOK ajre6panyeckas cymma 3Toro KoadguuueHTa ¢ CyAoBHIM K03d-
¢unuenrom Dy 6bl1a paBHa HYJIO.
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Hnaue ycioBHe YHHUTOXEHHsS YETBEPTHOI NeBHALMH 3AMHCHIBAET-

Ccsa TakK:
Dy=—Di. (55)

BrisicuuM, Kakoft 3Hak HMeeT cynoBol kos@¢uuuent De. s ato-
r0 BOCIOJb3YyeMcs GopMyJIof.
az— €
Do_ — 70 ’
N,

roe ap U eo— napaMerpsl IlyaccoHa, XapakTepH3YIOMUe MArKOe Cyl10-
BOe KeJse30.
[Mapamerphl @y u €9, KaK MOKA3aJH HCCAELOBAHHS, B GOJBHIIMHCT-
Be CJAyYaeB OTPHIATENLHB, npuyeM N0 A6COMIOTHOH BeJHUYHHe Itapa-
MeTp €y Gospliie napamerpa ap. C yueToM 3HAKOB napaMerpos popmy-
ay KoagpouuueHta Dy BHPAaXaloT Tak:

D —ay— (=€) _ —ay+ep
0= pnrd
2y 2,

Tak kak |eg| > |ao|, mpuxoaum K BeBOALY, uTO Ko3hdHUHEHT He-
BHALMH Dy OT MATKOrO CyAOBOTO XeJe3a MMeeT MOJOXKHTE/IbHBIA 3HaK.

STOoT BBIBOJ, Corsiacyercsl ¢ JaHHBIMH HaGJIO[eHU#l NpPH BHIIOJIHE-
HUH Ha CyJax [eBHAUMOHHHIX palor.

Takum ofpasoM, ecsim mocTaB/eHa 3ajaia YHHYTOXKHTb YeTBepT-
HYI0 LeBHanuio oT cHabl D'ghH, To HeoOX0AMMO CO3AATL JEBHAIMIO
komnaca ¢ kKospduuuentoM D; orpHuaTesan-
HOrO 3Haxa.

ITOro MOXHO [OCTHIHYTb ¢ IHOMOLIbIO

A
Kn ¢

!
/\ KOMIIEHCATOPOB H3 MSATKOTO Xeje3a Tpex BH-
/ IOB: NPOJONBHBIX OPYCKOB, NONEPEYHLIX 6pY-
cKOB U mapoB. KoMmeHncatopsl ycraHaBJaUBa-

x I0T Ha BepXHeM OCHOBAaHHM HAaKTOYy3a.
n

y

/
JBa TpPOJOJBHEIX Opycka MSATKOTO KeJje-
/ / // 3a, PACHOJIOXKHB HX CHMMETPUYHO OTHOCH-
//// TEJBHO -IONEPEUHOA MJIOCKOCTH, NpoXoAsgiuei
X / yepe3 LEHTP KoMmImaca, To 3TH OpycKH OyAyT
JeHCTBOBATL HA KOMIIaC CHJIOH, MNOZOOGHOH
Puc.  102.  Tlomoxenne cuje aX, sxomsimeil B ypaBHeHusi Ilyaccoua.
”PoﬂOJ“’“’“‘XOWM“e“C”O‘ JlefictBuTeapbHO, Kak BHAHO u3 puc. 102,
pos Opycku GyAyT HaMAarHHYMBATbCS COCTABJSAIO-
medt X HanpsHKEHHOCTH MACHKUTHOTO MOJs 3eM-
JH M BO3[efCTBOBATb Ha KaPTYWKY NpopoJbHOR cuuoil. O603HaunM
31y cuay o, X, rAe a;— HCKYCCTBEHHO CO3LaHHEIN NapaMerp, Xapak-

TePU3YIOIIHA MAarHUTHble CBOHCTBAa OPYCKOB ¥ MX pacmoJoXeHHe OT-
nocuresbHo HII cynua w uentpa kommaca. Cuna q X —ua BhIOpaH-

KoMmneuxcaropul B BMAR
npopgonbHLix 6pyckos

Ecinm BOMM3H  KapTyWIKH  yCTAHOBHTH
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HOM Kypce, corsacHo puc. 102, HanpaBieHa K KopMe cyaHa. Adaju-
3UPYsl 3HAKH COMHOXHUTEJeH aq; W X, BUAMM, 4TO NapaMeTp a; HUMeeT
oTpHUaTeNbHEE 3HaK. B camom gmene: a1X<<0, ro X>0, mnostomy
a;<<0. TlomcraBuM mapameTp a; ¢ €ro 3HaKOM B ¢opMyay kKoadpdu-
uueHta Dj, yuTs §pH 3TOM, YTO HHKAKHUX HAPYTHMX CHJ, B TOM YHCAE M
C mapaMeTpoM e;, NPOAOJbHBle OPYCKH NMPAKTHYECKU He CO3MalOoT:

—ay
D, o, <0.

HMtak, npoxosbHele GPYCKH MSTKOTO B MAarHHTHOM OTHOLIEHHH XKe-
Je3a, YCTAHOBJEHHble Ha HAKTOy3e NapanfelbHO RHAMeTpasbHOM
MIOCKOCTH CY[AHA, CO3[ai0T OTpHUUATENbHHIH Koadouuuear D; H,chae-
J0BATENbHO, ¢ MX MOMOIb0 MOXHO BBINOJHHTb YyciaoBHe Do==—D),
T. €. YHHUTOXHTh YETBEPTHYIO AEBHAUHWIO OT cuinl D'AH.

PaBeHcTBO aGCoMIOTHBIX 3HaueHHii koadduuuentos Dy u D, npu
HCIOJIb30BAHHM TNPOROJBHHIX OpYycKoB ofecnmeyHBaercs myTeM H3Me-
HeHNA AJMHH GpyckoB. MoXHO Takxe AOCTHYb HYKHOro pesyanTaTta,
M3MEHsil paccTosHHe MeXAY 6pyckaMu M KapTyIIKOH, HO 3TOT CHO-
co0 Ha KOMIacax OTeYeCcTBEHHOI'O NPOU3BOJCTBA He NPHMEHSETCH.

Komnencatophl B BuAe nonepeuHbix 6pyckos

PaccMoTpEM [1Ba TOPH30HTANBHBIX OpycKa MSTKOTO eJjesa,pac-
HOJIOKEHHEIX B IONEPEYHON mJIocKocTH KoMmaca (puc. 103). Otu
GpPYCKM HaMarHHYMBAIOTCA COCTaBjsiomei Y MarHATHOIO mOJs
3eMan H REHCTBYIOT Ha KapTyWKy monepeynoil cuoil eY. O603naunM
CHJIY, COo3LaBaeMylio Opyckamu, uepe3 e;Y, rie e;-—napamerp mole-
peyHHIX KOMIOEeHCATOpOB.

HccnepoBanue 3HakoB cuabl e1Y u 060uX
ee COMHOXHTeJCH IO3BOJISIET CAenaTh BHBOL,
4TO mapameTp e; CHA OT pafHaJbHO PACIIONO-
JKeHHBIX TIONEepeYHBIX GPYCKOB fBJIsleTCA IIO-
JoxuredbHsM. Ecim Opycku pacnonaratb HX
reOMEeTPHYECKHMH OCSIMH CTPOTC BIOJbL CYZO-
BOM OCH y H AJHHZ OpPYCKOB 3HAYMTEJLHO
NPEeBOCXOIAUT HX IHPHHY M TOJIHHY, TO Ka-
Kux-aub0 cual ¢ MHBIMH IapaMeTpaMH, KpoMe
napaMerpa e;, TakHe OpYCKH MpPaKTHUECKH
cos3naBsats He 6yayr. [Ipu stom ycaoBuu dop-
Myaa koagouuuenta D; npumer BuUA:

— (+-e1) e
pi==U"__ 4 . . p<o
24 2 ] < Puc. 103. Ilosoxenne no-
TIEPEYHBIX KOMIEHCATOPOB

31ech, KaK M B Cayyae NPHUMEHEHHS NPOJAOIbEBLIX KOMIEHCATO-
poB, mojydaeMm KoapoduuueHt D’ oTpunaTtesbHBIN. DTO CBHAETENLCT-
BYeT O TOM, UTO NONepeuHbie GPYCKH MATKOTO JKejaesa BIIOJHE IIpH-
TOAHBI AJIs KOMIeHcaumuu cuabl D/gAH.,
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Has Toro uTo6H NPH NOMOILM NONEPEYHBIX OGPYCKOB MAOBECTH
Ko3QbunuedT D; KO HYXKHOH BEJHYHHBH, T. €. BBIIOJHUTH YCJOBHE
Dy=—D;, M0oxHO npuOerHyThb K H3MEHEHHIO PACCTOSIHUA MEXIY
OpyckaMy M KapTYHIKOH KOMIaca HJH nofo0path TpeGyeMmMyio -
Hy OpYCKOB, HJIH, HAaKOHel, NMPOAeJAaTh M TO H APYroe BMECTE,

Komnencaropn 8 Buae wapon

Hlappl MArkoro xe/je3a MOMHO PacCMAaTPHBATb, KaK COBOKYII-
HOCTb NPOJOJILHBIX H nonepeurblx O6pyckoB (puc. 104). Ecau mapel
pacmoyioKeHbl B IIONEPEYHOH MJIOCKOCTH KOMIaca, TO HX melcTBHe
Ha KapTYLIKy BbIPA3UTCA ABYM$S yXKe HU3BECTHRIMH cuiamd ¢, X u eY.

[lpu sToM napamerp @, Oyner mMmerh OT-
Nom puuateabHbli 3Hak (a;<<0), a mapamerp
e;, Kak ¥ y NONepeyHbiX KOMIIEHCATOPOB,
6yzer nonoxutenbuuiM (e;>>0). Iloxcra-
BHB IapaMeTpsl C UX 3HaKaMu B dopmysay
Kos(pdunventa D, nonyunm

D= (—a)) — (4-ey) —
24

= una D;<<0.

— _ate
2

Taxum oOpasoM, KOMIEHCATOPH B BHIE
1IapoB MSTCKOTO XKeJjesa CO3JaloT OTpHia-
TeJbHBIA Ko3dpouuuent D, H Moryr obe-
CIEYHTb YHHUTOXKEHHe YEeTBEPTHOH JeBHa-
uud ot cuasl D’gAH. Tlo a6comoTHOH
BeJIHYHHE MapaMeTp e; y Liapa B ABa pasa
IPEBOCXOIUT Mmapamerp &, T. e.

ler] =2]ay].

Puc. 104, HefictBue KoM-
[IeHCAaTOPOB B BHJE lUAPOB

Ha stom ocHoBaHuu ¢opMmyay koadopuuueHta D; B caydae INpH-
MEHEeHHs KOMIIEHCaTOpa B BHJe Hiapa 4acTo 3amHCHIBAIOT TaK:

p=Cw—G2) 3 &

2k, 2

Beanunay kosdpbuuuenta D, co3gaBaeMOro mapaMu, MOXHO Me-
HATh, YCTAHABJMBAA HA4 HAKTOY3 IIAPhl GOJBIIEr0 HJIH MEHbIIETO
AMAMEeTpa, a TaxKKe H3MEHJAS pPacCTOSHHE MeXy liapaMH W KapTyil-
KOil Kommaca.

BuiGop KomneHcaTopos

Hamu paccMOTpeHBl TpPH pPa3MUYHLEIX BHAA KOMMEHCATOROB YET-
BepTHOH neBuauuu. Jnas Toro uroGBl pEMmHTb, KaKHe M3 ITHX KOM-
MEHCAaTOPOB ABJASIOTCA Haubosnee NPHEMJEMBIMU [/ NPAKTHUECKHX
uesef, HAf0 CPAaBHHUTb TaKHe UX KAYecTBA, KaK KOMIAKTHOCTb, y[A00-
CTBO B 0OpalleHHH, OCOOEHHOCTH DacHoJOXKEeHHs KOMIIEHCATOPOB Ha
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KoMnace, IPOCTOTY H3roToBAeHHss u T. A. Kpome Toro, BeiGOp kOM-
NIeHCATOPOB TOrO0 HJIM HMHONO BHAA 3aBHCHT TaKKe OT Ha3HAYEHHR
KOMIlaca H KOHCTPYKIHM ero HakKToy3a.

Ha wmarnutoeix komnacax YKII-M oTeuecTBEHHOro NpOHM3BOLACT-
Ba, NPHMEHseMBIX Ha TPAHCIOPTHHIX, NPOMBICJIOBHIX M APYTHX CyaXx,
HCNOJb3YIOTCS KOMIIEHCATODHI HETBEPTHOH J[eBHANMH B BHIE IIPO-
JOJbHBIX OpPYCKOB KDPYIJIOTO CEYeHHS AUaMeTpPOM 22 MM.

TlpononbHEle KOMNEHCATOPH KOMMOAKTHH, OHH HE YBEJHUHBAKOT
oOmux ra6apuToB HAKTOYy3a, He MeEIIAIOT MNeJeHTrOBaHHI. BMecre ¢
TeM HX HCNOJb30BAHUE CBSI3AHO ¢ OEHHM CYIIECCTBEHHBIM HEYNOGCTBOM.
OHO 3ak/I049aeTcs B TOM, YTO 3aBONBI-H3TOTOBUTENH BHINYCKAIOT B
KOMILJIEKTe KoMnaca GpycKH TOMBKO OfHOH HjmuHu (300 mMm). A Tak
KaK H3MeHeHHe pacCTOsSHAS MeXJIY NPOLOJbHEIMHM KOMIEHCATOpAMH
U KapTYWIKOM KOHCTPYKIMEH HAKTOy3a He NpPeJyCMOTPeHo, TO AJIA
Josellennss Kospouuuenta D; no TpeOyeMOll BeJHUYHMHB NPHXOAHUTCSH
VKOpauuBaTh OpPYCKH, OTOHJIHBAS OT HHX HHOTJAA IO HECKOJbKY pas
JHIIHIOI YacTh,

C mnoMompio TIPONOJNBHEIX KOMIEHCATOPOB OTEYECTBEHHLIX KOMIa-
cop YKII-M MOXxHO YHHUYTOXKATb YETBEPTHYIO JEBHAIHIO OT CHJIB
D’AH 8 npepnenax ot 1 go 6°

KomneHcaTopsl u4eTBepTHOH HeBHAUMM B BHAE NONEPEYHHIX Gpyc-
KOB NpSIMOYFOJbHOTO CevyeHHs NPHMEHSIOT Ha KaTepHbBIX KoMIacax
mapkan KTM-2M. OHu 1no03BOJIAIOT YHHUTOXAaTh YETBEPTHYIO HIEBHA-
L¥{I0 TMPHUMEPHO B TeX e mnpelesnax, KaK H NPOLOJbHble KOMIEHCa-
TOpE!, B CTOJb XK€ NPOCTHl B H3rOTOBJCHHH. OxHAKO KPOHIITEHHBl C
nonepeyHHIME GpPYCKaMH YBeNHUMBAIOT raGapHTHl HAKTOy3a M CO3/a-
10T HeyaoG6CTBa JJI MeJIeHTOBAHUs NPEIMETOB, HAXONSUWHXCA Ha Kyp-
COBBIX yrjax, 6amakux k 90 u 270°

KomnencaTopsl B BHAE INAPOB YCTAHABAHBAIOT HA MHOTHX KOM-
nacax HHOCTPAHHBIX MapokK. Ha oreyecTBeHHEIX Ke KOMIacax IIaphbt
NPUMEHSIOTC TOJBKO B TeX C/Ay4Yasx, KOria KOMIEHCATOPH APYTHX
BHJAOB He o00ecneunBalOT YHHUTOXKEHHS UCTBEPTHOH [AeBHALMH, T. €.
KOrjla 3Ta JAeBHAlMs INpeBHIIIAeT 7°.

[Ipu BHIGOpPEe KOMIEHCATOPOB MAJsi KOMIIACOB TOIO HMJH HHOTO Ha-
3HAYEHHS M THUOA B HEKOTOPHIX CJAY4Yasix NPUXOANTCA NPHHHMATL BO
BHHMAaHHE TO OOGCTOSITENbCTBO, YTO YCTAHABAMBAEMBIE Ha HAKTOY3
OPYCKH M IIaphl MATKOTO Xene3a MOTYyT INOBAHATb Ha BEJHYHHY

-x03d¢unuenta A. B camMom nene, ueTBepTHAS AEBHALMS OT KOMITEH-

CaTOpOB XapakTepuayeTcsa napamerpaMH —a; u -+e;. Ho athmu na-
paMeTpaMy, NOMHMO Kosddunuenra D), onpeleldeTcs TakxKe cO3la-
BaeMHBI KOMIleHcaTopamMu xod(dguuueHr A;, PopMmMyna KoToporo 3a-
IUCHIBAeTCA TAaK:

x,=1+‘31322‘-.

KoadduuneHT Ay CHI OT CYZOBOrO MSATKOTO XKejie3a BHIPAXKaeTcst
thopmyaoin
a, +e
0 0
Ao=14+——>
2
Tle ag H ey— NapaMeTpnl CHJI OT CYAOBOro XkeJfesa.
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Koaddunuenr 7 asaserca pesyabtupyiomuM. Ero Benuuuna pas-
Ha NpOH3BeleHHI0 KO3(P(hHULHEHTOB Ag H Ayl

A=)k,

Bennuynua A MoxXeT OBITb OOJblile WJIM MEHbIIE Ay B 3aBHCHMO-
CTH OT TOTO, KAaKyi0 BEJHYHHY HMeeT BTOPOl COMHOMHTEIb 3TOTO
NMPOU3BEAECHHSA, T. €. Aj.

Ilpn ocHameHusr KoMmmaca KOMIEHCATOPAMH YETBEPTHON [E€BHA-
LIHM B BHAE NPOJOJIBHEIX OPYCKOB, CHJBI OT KOTOPBIX XapaKTepusy-
IOTCS OTpHUATeJbHLIM mnapamerpoM —a; (e=0), koadhdunuenr A
MEHbIIE A¢, TAK KAK COMHOXHTENb A MEHbUIe €IHHHIIBI:

_ (—ap+0_ . a;
M 1—}————-——2 =1 5

ViHHMHu clloBaMH, yCTaHaBJHBaeMble Ha HAKTOY3 IPOHOJbHEBIE
OpYCKM MArKOTO Keje3a YMEeHbHIAIT pe3yabTHpYIoWuid Koadhduuy-
€HT A, a4 3TO 03HaydeT, UTO YMeHblIAeTcs mMoJe3Has cuaa AH, crpe-
Msllasics HPHBECTH MAarHHTHYIO CTpesnKy KoMIaca B TJIOCKOCTh Mar-
HHTHOTO MepHIHNaHa,

Komnencatopel B BHAE MNONEpPeyHHX OpYCKOB, XapaKTepH3yeMbl2
napamerpom -+e; (a;=0), Hao6opoT, co3paroT KoapoduuueHT A;>1:

;\1=1+%.

i

[TosToMy Takue KOMIEHCATOPBI HECKOJNBKO YBEJIHUYHBAIOT KO3(-
duIHeHT A H, CIe0BaTeJbHO, CHay AH.

To xe camoe ciefyeT cka3aTb W B OTHOLIEHHH KOMIIEHCATOPOB B
Bune wapoe. O6pasys oTpuuaTeNbHBII mapamMeTp —a; U DOJIOXKHU-
TeNbHHHE -Le), OHU co3palT M>1:

=14 (—a) + (+e1) ___1_{_(—al)+2(+01)=1+ o
2 2 2

B cBfA3n C 3TUM Pe3yJbTHPYIOIKH KOYP(UUHEHT A nIpH NPHMEHe-
HHH mapoB OymeT yBeIHUYHBATBHCH II0 CPaBHEHHIO C Ag.

HyxXHO 3aMeTHTb, YTO IVIaBHBIE M NyTEBBle KOMIAcChl TPAHCIOPT-
HBIX, IIPOMBICJIOBBIX M GOJIBLUIMHCTBA JPYTHX CYAOB paboTaioT B J0-
CTaTOYHO XOPOIIHX MArHHTHBIX YcaoBHAX. IlosTOMy cpaBHHTENBHO
He6oJblloe YMeHbIUeHHe WM YBesauueHne ko3dduuuenra A He ume-
eT pelaioulero 3HaueHust Npu BEIOOpe TOTO WM MHOrO THOA KOMIEH-
CaTOpPOB ueTBEPTHON JeBHanuu. Bo3MoXHOe yMeHbeHHe KO03hdhu-
LUHEHTA A B cJy4Yae INPHMEHEHHA NPOJOJbHBIX KOMIIEHCATOPOB IpH-
XOIOMTCST YUHTHIBATL JIMIb JIJIS TeX KOMIIACOB, KOTOPHIE YCTAaHOBJIEHLI
61usko K nmany6e uaM B MeXnajdyOHBIX NOMEWEHMSX, e BO3AelCT-
BHe CHJIH ¢ Kos(hduumenrom A u 6e3 Toro masno.

§ 51. BEBMALHWA OT MHRYKLMM

B npexsinymem nmaparpade 6bia0 110Ka3aHo, YToO OIS
YHHUTOXKEHHS YeTBepTHOH AeBHAUMH OT cuanl D'AH na makroys BO/H-
8H KapTYWIKH KOMIAaca YCTaHABJHMBAIOTCA OPYCKH HMJHM IIaphl MSATKO-
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ro xeseza. Hamarunuusasce cocramsasiomelt X nan Y 3emMHoro Mar-
HeTH3Ma, 3TH OpycKH HJH LIApH CO3JAIOT Yy KOMOaca OTpHULATENb-
ubllt Kos¢duument D;. Ho okaswiBaeTcs, 4TO Keje3HHe GPYCKH H
tlaphl HAMarHW4YHBAIOTCH He TOJBKO B MATHHTHOM IoJe 3eMJH, HO U
8 MArHHTHOM NOJe CTPEJOK KApTYWKH. ITO IONO.JIHHTEJIbHOE HAMar-
HHUHWBAdHHe MATKOTO JK€JI€3a KOMNEHCATOPOB NPHBOAMT K MHOSBJIEHHIO
V KoMIaea HOBOTO BHAA [A€BHAllMH, KOTODYIO HA3HIBAIOT [eBHaLHel
OT HHAYKUMH H ob6o3Hadaior §;. Takoe HasBaHue OOYCJOBJIEHO TEM,

X, Ry
'

A 5=

Al

Puc. 105. Jesnauuss OT MHAYKUHMH, BLI3BBaHHAH NPOLOJBHBIMH KOMIEHCATOPaMH

YTO HaMarHWY¥BAHHE HMMeeT MHAYKTHBHBIH XapakTep: OHO BO3HHKAeT
HpH npubaHAKeHHH ODYCKOB K CTpeJKaM KOMIIaca M HCYe3aeT HPH HX
ynaneHud. OcTaHOBHMCH Ha OCOOEHHOCTSIX 3TOr0 BHAA JEeBHAUHH.
HonyctuM, uTo KoMmac cHaGxeH NPOXOJBHEIMH KOMIEHCaTopa-
MH YeTBEDTHOH NEeBUALMH M CYAHO JIXHT Ha MAarHUTHOM Kypce 45°
Ha ykasanHOM Kypce NpOAoJbHEE 6pyckKH OyAYyT MHAVKTHBHO HaMmar-
HHYMBATbLCSl B NOJIe KAPTYHMIKH TakK, 4YTO Ha TeX KOHIAX GpYcKoB, Ko-
TOphle HaXORATC BOJH3H CEBEPHOro MOJ/MOCA CTPEIOK KoMmaca, BO3-
HHKHET MarHeTH3M I0:KHOTO HaHMeHOBaHHUs |, Ha060PoT, Ha KOHIax 6pyc-
KOB, HaXOASIIHXCS Y I0XKHOTO N0J10CA CTPEJIOK, 00pasyercsi MarHeTH3M
ceBepHoro HavMeHnoBaHHs (puc. 105, a). Hamarnuuennoie takum 06-
pazoM OpyCKH CO37aI0T COGCTBEHHOEe MATHHTHOE NOoJie, XapaKTepHsye-
Moe cuaoi H;, HampasieHHON mapaJienbHo ocH OpyckoB. Cuia H;
HampaBJeHa He II0 MarHMTHOMY MEpHAMaHy; NO3TOMY, NeHCTBYys Ha
KOMIACHYIO CTpPEeJKY, OHa BLI3BIBaeT JeBHAauHO §; 3HaK O; HA Kypce
45° Oynmer mosoXuTeabHbM. IIpuBeneHHBlEe 31€Ch pacCyXKIEHHS CIpa-
BelJJUBH He TOJAbKO JJisg Kypca 45° HO W HAAsg  IPOTHBO-
MOJIOXKHOTO  Kypca  225°. B camoM jgenme, 1mpH  H3MeHEHHH
Kypca cyxsa Ha 180° mnosoxeHHe OpycKOB Takxe H3MEHHTCH
Ha 180°, HO OXHOBPEMEHHO C 3THM MNPOM3OHAET HX INepeMarHHYHBa-
Hue. B HTOre pacnosioXkeHue TOJIOCOB OpYyCKOB COXpaHHTCA TaKHM
e, KaK 9TO NokasaHo Ha puc. 105, a. CiemosaTenbHO, AeBHALHUA §;
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Ha Kypce 225° OyZeT MMeTb Ty XKe BEJHYHHY M TOT e 3HAK, Kak H
Ha Kypce 45°

IMpennosoxuM Temepb, YTO CYZHO JEXKHT HA Kypce 135 mim 315°.
Ha stux xypcax 4HAYKTHBHOe HaMarsuuuBaHue OpycKoB B mnoJe
KapTyLWKH HJIocTpupyercst puc. 105, 6. Ha xoHuax GpyckoB, Jexa-
IHX y CEBEPHOTO 10J10Ca CTPENKH, 06pPasyloTCs I0XKHBIE IIOJIOCH, H,
Hao06OpOT, Y I0XKHOrO — ceBepHble, Bpycku O6yayT neHcTBOBaTh Ha
KapTyWKy cuJaol H;, Hanpas/eHHOH BJeBO OT MepuiuaHa. Ilostomy
y KoMmraca MOSBHTCS OEBHALHsS OT HMHAYKUHMH C OTPHILATENbHBIM 3Ha-
KOM.

VinpykTHBHOe HaMarHuukBanHe ODYCKOB B IOJIe KapTYIIKH TaKXKe
nabmonaercss Ha MarHATHBIX Kypcax 0 u 180° (puc. 105, 8). Oxuako
KaKoro-auGo OTKJIOHSAWOWIEro NeHCTBHHA, T. €. AeBMAuUMH, cuaa H; Ha
3THX Kypcax He BBI3HIBAET, TaK KaK OHA HAmpaBJjeHa N0 MEPHAHAHY.

Ha xypcax 90 u 270° Gpycku He HamMarsuuuBaioTCA B TOJE Kap-
TYWIKH, OHH pA4CHoJaraloTcsi NepHeHAMKYJSIPHO HANpaB/JeHHIO CHJIO-
BHIX JuHHH noss. IloHATHO, YTO M JAeBHAIMA OT HWHAYKUHH HA STHX
Kypcax otcytcrByer (puc. 105, ).

Taxkum o6pasoM, JeBHauHs OT HHAYKUHH IPH OCHAILEHHH KOMIa-
€a TMPOAOJbHHIMH KOMNEHCATOPAMH MaKCHMaJbHa Ha Kypcax 45,135,
225, 315° u paBHa Hymi0 Ha kypcax 0, 90, 180 u 270°. 3uak §; Mens-
eTcsl YyeTHIpe pasa mpH H3MeHeHuu Kypca oT 0 mo 360° 1. e. mesua-
U¥g OT MHAYKUHH fBJSETCS YeTBEPTHOMH.

Ons xapaktepucTuru 6; yaoOGHO TOJb30BATbCS NPHOAHKEHHBIM
kosbounuedToM D;, BHPaXKEHHBIM B TpaaycHOH Mepe, KOTOpHIl npH-
HAMAeTCsl PaBHBIM MAKCHMAJBHOH IeBHAUMH OT HWHAVKUUM, HaG.Ir0-
aeMOH Ha YeTBEPTHBIX Kypcax:

Dizﬁ‘“imax .

Kospduuuenty D; npuCRaMBaeTCs COOTBETCTBYIOIIMH 3HAK, B 3a-
BHCHMOCTH OT 3Haxa §; Ha kypce 45°. Hanpumep, npu ycraHoske Ha
KOMIIac NPOAOJBHEIX KOMNEHCAaTODOB YETBEPTHOH MeBHALMH. KOTOPHLIC
Ha Kypce 45° co31alOT AEBHANHMIO OT HHAYKIMH NOJOXKHUTEJNLHOTO 3HA-
Ka, Ko3(pduuueHT D; TaKKe NOJOXKHTENEH.

Paccmorpum Temeph OCHOBHEIE CBORCTBZ [E€BHALMH OT HHIAYKIHH,
C03/laBaeMOH KOMIIEHCATOPaMH B BHIe IIONEPeyHHX OpYyCKOB.

Ha marnmrTubix kypcax 0 u 180° a takxke Ha kypcax 90 u 270°
nmonepeyHble GPYCKH He BEI3LIBAIOT AEBHALUMIO OT HHAVKHHM. B mep-
BOM cJydae 3TO OOBSICHSETCA TeM, YTO OPYCKH pPAaCHOJIOXKEHH Iep-
NEeHAUKYJIAPDHO HANpaB/JAEHHIO MATHUTHOTO TOJsi KOMIIACHBIX CTPesoK
H He HamMarHuuuBaloTcad uMm (puc. 106, a). Ha xypcax xe 90 u 270°
OpYCKH, XOTS H OYAYT HaMarHu4yuBaThCAd MOJEM KAPTYHIKH, HO Bek-
TOp HanpsixKeHHOCTH H; mojss HaMarHu4eHHBIX OPYCKOB B 3TOM CJY-
yae COBNajieT ¢ MarHUTHEIM MepuauaHom (puc. 106, 6).

HMuas xapruHa HaGJI0gaeTcss Ha ueTBepPTHHIX Kypcax. Tak, Ha
Kypcax 45 n 225° (puc. 106, 8) B peayabraTe HMHAYKTHBHOTO Hamar-
HHYMBAHHUS B NOJIC CTPEJOK mnonepeunble Opyckd OyAyT HAeHcTBO-
BaTh Ha KapTYyWIKy KoMmaca cujoil H; W cO3mafyT AeBHauuio §; OT-
pHIaTesbHOTO SHaKA.
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Ha xypcax 135 u 315° (puc. 106, &) nomepeuynble GpYyCKH BHLI3bl-
BAIOT MOJIOXKHTEAbHYIO IEBHANHIO O;.

Takum o6pasoM, §; OT monepeyHnX KOMIIEHCATOPOB B BHAe Opyc-
KOB TaKxXe HMeeT YeTBePTHOHl XapakTep,— OHa MAaKCHMaJbHa Ha
YeTBEPTHBIX KypCax W paBHa HYJIO Ha TJIaBHBIX.

2) ) D)

$
%

—
NS

[ <]

Puc. 106. Jepnanus oT HHAYKINH, BEISBaHHAf NONEpEdHBIMM KOMOEHCATOpaMH

ITockonbky Ha Kypce 45° momnepeyHble KOMIEHCATOPH BBISHIBAIOT
JIeBHALHIO OT MHAYKLUHH C OTPHLATENbHBIM 3HAKOM, TO HPHOJIHIKEH-
Helll ko3dduument D; cyuTaercd OoTpHLA-

TeJibHBIM. M3 Ta6J. 8 BHAHO, YTO BeIHYHHA Ta6auua 8

JIeBHAllMH OT HMHIYKIHH, BHI3BIBAEMOH MpoO-

IIOJIbHBIMH H TIONEpeYHBIMH KOMIeHcaTopa- ﬂeau;%fnﬂw Hi-

MH, U 3HaKM 3TOA [AeBHALWH NPH HIMeHe-

HHUH Kypca CYJAHa MeHSIIOTCS [0 OJHOMY & npn mpo- | mpH mome-

€YHBIX

3aKOHY. Joasubix | o ea -
K TakoMy ®e 3aKAIYEHHI0 MOKHO Topax | TopaX i

NPUATH, TPEACTABUB 3aBHCHUMOCTb §; OT

Kypca B Buzie rpaduka (puc. 107). ; 0° 0 0

Beanuuna pesmauuMu OT HHAYKLHH Me-
HsieTC He TOJBbKO IIPM H3MEHEHHH Kypca, 45 | 9 max | — 81 max
HO M TIPH HepeXofe CYAHAa H3 OJHON MIUpO- 90 0 0
THl B JPYryio. OTo CBOACTBO JeBHAnuH 0; 135 | —3

3,
MOXKHO OOBSCHHTL CleAyiouM oGpasoM. dmax | 0% max

Cusna H;, BHI3bBAOLIAA NEBHALHUIO OT HH- 180 0 0
JAYKIWH, IMPONOPUHOHAJbHA MATHHTHOMY 225 48, max | =3, max
MOMeHTY M, KOMNACHHIX CTPE/JOK, B Mar- 270 0 0
HUTHOM II0JIe KOTOPBHIX HaMarHHUHBAIOTCA .
315 —8; max | % max

OpYyCKH KOMOEHCATOpPOB:
H;=KM,,
rae K-— kosdduiuenT, 3aBUCAIUA OT pacCTOSHAS MexXAy Opycka-

MH H KapTYIIKOH, a TaKxe OT pa3MepoB OPYCKOB H HX
MAarHHTHON BOCIPHHMUYHBOCTH.
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Ecau neBnaunua oT MHAYKUHH §; Mana, TO ee BeJHYHHA NpONOP-
uHoHanbHa cuie f; W o6paTHO NPONOPUUOHAJbHA cuae AH:

8 = L
AH
j29)8%1
Mo
8i=K37 (56)

Tlpn HeusMeHHOM MAarHHTHOM MoMeHTe M, CTpEJOK XoMmnaca u
npu K==const umcantenr Qopmyan (56) saBasieTCH BEJHYHHOH IO-
CTOSIHHON, 3HaMeHaTeJb Ke€-— BeJHYHHA IepeMeHHAas, TaK KakK OH

) CO/IEPIKHT B KauecTse Of-
I HOTO U3 COMHOMXHTeNefl To-
2 g "”'6:5;"3:;‘*”"“ PH30HTaJIbHYIO cocTas-
|t . — . agiomyio H nanpmxeémo-
gl T Mt w0, CTH MATHHTHOTO MOA 3eM-
R 7357 705° 315° au. Kax wm3BectHo, Beju-
! yuHa H MeHsercd mo mepe
2 b omnoneppsneiz W3MEHEHHs IIHPOTH Me-
> bpycrol cra: yem Goablile WHKPOTa,
) TeM MeHbilleé BEJHYMHA CO-
Puc. 107. I'paguk sarucumocts 8, or xypca craBastomes H. Bot mo-
cynna yeMy BeJaHYHMHA §; 3aBHUCHT
OT IUMPOTHL.

Ha dopmynnt (56) cnemyer, uto HAeBHamMsi OT HHAYKIHHM BO3pa-
CTaeT NpH yBeJHY€HHH LIHPOTH MeCcTa CYIHA.

Pacuerst n Ha6MIOZeHH NOKA3LIBAIOT, UTO €CJAM, HAONPHMED, B
10KHOH yactu HAnonckoro mopsi (H=0,3 3) nmeemauus §; oT HHIYK-
UMM y KoMnaca OyJneT MMeThb BeJIMUHHY OKoJIo 1°, To npu nepexofe
cyana B pafion nopra Tukcu (H=0,06 5) ona yBenuuurcs no 5° T.e.
BO CTOJBKO K€ pas, BO CKOJBKO YMEHBLIUHTCH BEIHYHHA COCTABMASIO-
mei H.

HyxHo cxkasaTh, 4YTO BeJHYHHA [JEBHAUHH OT WHAYKIUUH MOXKET H3-
MEHHTBCS, €CAH 3aMEeHUTh KOTeJOK KOoMKaca JpyruM  KOTeJIKOM,
HMEIOIUM KapTymiKy ¢ GOJbIIHM MM MEHbIIAM MAarHUTHHIM MOMEH-
ToM Mg cTpesoK.

JeBrauuio oT HHAYKOUKM HEOOXOAMMO YHWYTOXKATH,

YcnoBHe ee YHHYTOXKEHHS MOXKeT OBITb CGHOPMYJIHPOBAHO TakK:
eCqM Yy KoMDaca [eBHAUMs OT HHAYKUHMH HMeeT KosbduuueHt D; c
COOTBETCTBYIOIMMH BEJHYMHON ¥ 3HAKOM, TO AJSl €€ YHUYTOXKEHHS
HYXHO HCKYCCTBEHHBIM nyTeM co031ath Kos(duuuent D; Takofi xe
BEJIHUHHBL, HO INPOTHBOIOJOXHOIO 3HAKA.

Panee 6bl10 BHISCHEHO, 4TO NPH YCTAHOBKE HAa KOMNAcC NPOXOJb-
HbIX KOMIIEHCAaTOPOB UYETBEPTHOH HEBHANHH HMH CO31aeTCs IIOJIOXKH-
TeJbHHR Ko3hduIHEHT D;, eclIu XKe HCIONb3YIOTCS KOMIEHCATOPH
B BHJE NONMEPeuHBIX OPYCKOB, TO 3HAK 3TOro Ko3(hduuuenra Oyrser
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OTPHILATEIbHBIM. CJlel0OBaATENbHO, ONIHOBPEMEHHO YCTaHOBHUB Ha KOM-
nace KOMIIEHCATOPHI o6oux BHIOB, MOXKHO BHIOJHHTH ycaoBue:

Diosm== (+Dumpox) + (— Dinonep) =0, (37)

T. €. YHHYTOXHTb JE€BHAIHIO OT HHAYKUHWM. YCJAOBHE YHHUTOXKEHHs: §;
BHAHO u3 puc. 108.

B nacrosmiee BpeMsi JeBHALMIO OT HHAYKUKH YHHYTOXAKT C MO-
MOIIBI0 TJIACTHH H3 MSATKOTO JKeje3a, YCTaHaB/JHBAeMBIX Ha Crie-
UHAJbHOM MOCTHKE MOJ KOTEJIKOM KoMnaca. DTH IJIACTHHBI Hasbl-
BalOTCl MHAYKLHOHHB MH. Ha Tex xoMmacax, Ha KOTODLIX
TIPUMEHSIOTCS KOMIIEHCATOPH B BHJIE NMPOJOJBHEIX OpyckoB (kKoaddi-
nMeHT D; noJIOXKHTENeH), HHAYKUHOHHHE IIACTHHBI HYXHO pacro-

i}

3 ralh N 7 \
. 1\ !
2t . / \ / \/b'l om undywxquon-
nye) HbIT aaacmun
5 0 100' zgg m' e

-
~

A \ 45° 135° 225° 315°+
1°H\ L
. 8, om npolons+
zr \ iz Bpycwol
3

)

Puc. 108, YcaoBne xOMMNEHCalUH [EBHAUHHA OT HH-
LYKHHH

narath nomnepedHo. Ecan ke xoMmmac OCHalleH NONEPEUHBIMH KOMIEH-
catopamu (kospduuuent D; oTpuuaTeseH), TO MNJIACTHHH HeoGXo-
IMMO YCTaHABJHBATb NPOAOJEHO.

[Top6op MHAYKIHOHHBIX NJACTHH HYXHBIX Pa3MepPOB H YCTaHOBKY
HX Ha ONpefeeHHOM DACCTOSHHH OT KAPTYLIKM BHIIOJHAIOT Ha Gepery
no creupuanbHON Meropuke. Ilpu sTOM HeoOXOLHMMO ONpeNesNUTb Be-
auuuny xosddunuenta D;.

Han6osee TOUHBIM H YAOOGHHM CHOCOGOM OmpefiesleHHsl AeBHAIHU
OT HHAYKUMH siBJseTcd cnocoO, mpepnoikeHnui B. §1. TlaBauHOBEIM
OH BHINONHAETCA C NOMOWIBI0 CHEUHANbHOH KapTYWKH, Yy KOTOpOIl
MAarHUTHH# MOMEHT CTpeJOK HMeeT BeJuuuHy okoso 100 CGSM.

Hs-32a Majoii BEJHYHHBL MarHUTHOTO MOMEHTa KAapTYIIKH Yycra-
HOBJIEHHblE B HAaKTOY3 KOMIIEHCATOPH YETBEPTHOA AeBHAUUu B Mar-
HUTHOM ToOJie 3TOH KapTYHIKH NpPaKTH4YeCKH He HaMarHMYHBalOTCH.
Ecan onpeneauts Ko3phHUMEHT dYeTBEPTHOH J[eBHALMM cHayasJa C
TIOMOIbI0 OOLIYHOM KapTYIIKH, a 3aTeM NpOAENaTb TO XKe caMoe IO
nokasaHusiM KapTyliku IlasamHoBa u cpaBHHTb 3TH ABa kKo3dduuu-
€HTa, TO MOXHO IOJYYHTh BEJHYHMHY JeBHAUMH OT MHIYKIHH U ee
3HaK. B aToM W 3ak/iouaercs omnpejesNeHHe HHAYKuuu crnocobom I1as-
JIHHOBA.

JlJasi o3HaKOMJIEHHSI ¢ 3THM ClocoOoM BBefleM OGO3HAYEHHS:

Dy — ko3 duuueHT yeTBepTHOA JeBHANUH, ompeleldeMHil Nmo Kap-

TYIIKe ¢ MaJblM MarHHTHLIM MOMEHTOM (7O JIeTKOH KapTyll-
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Ke). IJT10oT K03pPHIMEHT BHIpaXKaeT BeJHYHHY UETBEPTHOM
IEBHAlMH, CO3JlaBaeMOH MATKHM IKeJie30M KOMIIEHCAaTOpOB,
T. €. BeJuuHHy kKosdduuuenta D; u He comepXkut Koahdu-
LIUEeHTa AEBHALMH OT HHAYKUHH, T. e. Dy=D;;

Dys— K03 DHLHEHT AeBHAUMH, ONPEAENSiEMBH 10 IOKa3aHUIM
OOLIKHOBEHHOH KapTYWIKH KoMnaca. SToT Ko3pdHIUeHT sB-
JSIeTC CYMMAapHBIM, OH BKJAIoYaeT B cebs Kak KodduiueHt
D;, tak wu ko3dduuueHT D; HDeBUaUMM OT HHIYKLIUH:
Dos=D1+D;.

Bea pabora mo onpeneneHHI0 DeBHALMH OT HHAYKUHH CIIOCOGOM
ITapsauHOBa BHIMONHsAeTCs Ha Oepery. KoMmac wim ke TOJbKO BepX-
Hee OCHOBaHHEe HAKTOY3a C KOTeJKOM YCTAaHaBJHBAIOT HA IIOBOPOTHOL
niatdopMe BAAJH OT KeJe3HBIX MAacC, HCTOUHHKOB 3JIEKTPHUECKOTO
TOoKa ¥ Kabeaed. KoMnencaropsl ueTBepTHOH NEBHALMH JOJUKHbI GEITH
3aKpeIUIeHBl Ha cBOMX MecTax. Ilocse 3THX MOATOTOBHTENBHLIX OIe-
paunufi HeoOXOAMMO NpoIeNnaTth CJASLYIOUIee,

1. YcraHOBHB B HaKIOy3 KOTeJOK KOMIaca ¢ OGBLIKHOBEHHOH Kap-
TYIIKOH, NMOBOPAYMBATL HAKTOY3 € KOTeJKOM Ha Kypch 45, 135, 225
¥ 315° B HA KaXJOM H3 HHX B35Tb IeJEHI ONHOTO H TOTO e MpeaMeTa.

2. Tlo pesyaprataMm 3Tux HaGIIONEHHA BBHIUHCIAHTL KO3GDGDHIHEHT

Doce— (Klso-4-KIlx w) — (KIIx o+ KIsw)
06— 4

: (58)

3. 3aMeHuTh OGHIYHBIA CYA0BOM KOTEJIOK CHELHANbHBIM KOTEJNKOM
C JIeTKOH KapTYINKOH W BHOBb B3ATb NEJEHTH NpeIMeTa Ha TeX Xe
yeTBepPTHHIX pyMmOax.

4. Breruncaute no ¢opmyne (58) xoapduuuent Dy=D;.

5. Halitu BeanunHy u 3Hak Ko3bpo¢uuueHta D; neBHALHH OT HH-
OYKIUH U3 BHIPaKeHHS

Di=D06_DJI~

Beanunna D; npu pabore cnocob6om IlaBnnHoBa mnogaydaerca B
rpaaycax, a 3HaK Koapduuuenra D; mo3BossieT CyoUTb O TOM, OT Ka-
KOr0o BHJA MSACKOTO XeJje3a NMPOHCXOJHUT AeBHalns OT MHAyKuuu. Ha-
IpUMEpP, €CJIM Y KOMIIaca, OCHAIIEHHOTO KOMIIEHCAaTOpaMH B BHIE
NPOAOJbHHX OpYCKOB H IONepeYHBIMH HHAYKIHOHHHIMH HJIACTHHAMH,
koatduurent D; nMeeT NOJOKHTEJNBHHH 3HAK, TO 3TO 03HAYAET, UTO
ZeBHauus §; OT NpONONBHBEIX OPYCKOB MPEBOCXONUT §; OT TJIACTHH.
HaoGopoT, ecqan npH TakoM Ke OCHAIEHHM KOMIIaca MSATKHM XeJe-
30M Ko3pdunuent D; noayumsacs OTpHLATENBRHEIM, TO OOMbIIyIO Be-
JHUYHHY HMeeT [eBHAlUsl OT MHAYKIHH, CO3NaBaeMas IJaCTHHAMH.

OcHoOBEIBasicb Ha pe3yJbTaTax ONpeleseHHs AeBHAUWH OT HHIYK-
uun cnocobom IlaBnHHOBA, HeTPYAHO pEIWIHTb, KakHe Mephl HYXKHO
NpeAnpHHATb JJA ee yHuutoxkeHua. Korma y kommaca npeoGaagaer
8; OT KOMIIEHCATOPOB, CJEAYET YBEJHUHTh KOJHYECTBO MJACTHH HJH
)Ke npuOGJIH3HTb HX K KapTyllKe KoMnaca. B Tex xe cayuasx, Korja
KOMIIEHCATOPHl CO3LAIOT MEHBIIYI0 JEBHAUHI OT MHAYKIHH, ueM mia-
CTHHBI, KOJIHUECTBO TOCJEAHHX HYXKHO YMEHBIIMTbL HAH XK€ YCTaHO-
BUThb INIACTHHBI HECKOJIBKO Jafbllle OT KapTYyIUKH,
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YHHUTOXKEHHE AEBHALHM OT MHAYKHHH CJAEAYyeT BBIIOJHATH Tak,
uTOOBI OcTaTouHbIH Ko3dduument D; 6na He 6oabiue 0,2°, HeBuinmos-
HEeHHe 3TOro TpeGOBaHHSI MPUBEAET K TOMY, YTO IpPH Nepexofe cyxHa
B GoJee BHICOKHE IIMPOTH MHEBHALMS OT HMHIYKIHMH YBEJHUYHTCH IO
HeJONYCTHMOH BeJIHYHHBL.

§ 52. YHUHYTOMKEHME YETBEPTHOW REBMALIMM
OT CUNbl D'AH COBMECTHO C REBUAUMEN
OT MHAYKUMM

¥YcTaHOBKA HAa KOMIIace KOMIEHCATOPOB YETBEPTHOM fie-
BUALWH B BHIAe ODYCKOB HJHM IIapOB MSATKOIrO Kesesa CONPOBOXKIA-
eTcs IOsBJeHHEM [EeBHALHH OT HHAYKLHH, KOTOPYI0 TaKxe Heob6xo-
IUMO YHHUTOXKAaTb. [IpHueM wH3MeHeHHe Pa3MepPOB H PACHOJOKEHHS
KOMIIEHCATOPOB HAa HAKTOY3e NPHUBOJHT K H3MEHEHHIO BeJHUUHH O;.
IToatoMy meBuauuio oT cHibl D'AH W HeBHALHMIO OT MHAYKUHMH BCEraa
YHHUYTOXKAIOT COBMECTHO.

IlocnepoBaTeIbHOCTD YHMYTOMEHHSI YETBEPTHOH MIEBHALIMH COB-
MECTHO ¢ JeBHALHEH oT MHAYKLHHR CJAeAylollas.

1. Jo BHXOZ2 Ha pelJ OLUEHHBAIOT NMPHUONHKEHHO BEJHYHHY KO-
s¢puunenta Dy AeBHALNH OT CYLOBOTO XeJe3a M ¢ HOMOIIbIO KOM-
[IEHCATOPOB M MHAYKLHOHHBIX IMJIACTHHOK NMOAYHHYTOXKAKIT y KOMIIAca
yeTBepTHYI0 AeBHauuio u O; Ilpm sToM A5 onmpeneneHnss pasMepoB
KOMIIEHCATOPOB H INIACTHH NOJb3yIOTCd Taba. 13 «JleBHAIlHOHHBIX
TabauL».

2. Ha pefize nmoayHMYTOXAIOT KPEHOBYIO H MOJYKPYrOBYIO Je-
BHAIHH, Nocje 4ero GepyT MeJeHrH Kakoro-iu6o CTBOpa WJIH OTAa-
JIEHHOTO NpeJMeTa Ha YeTBEPTHBIX KOMIIACHBIX KypcCax.

Ilo pe3yapTaTaM meJeHrOBAHHSI NpeAMeTa BBIYHCASAIOT CyMMap-
HBI Koaddunuent D, yeTBepTHOH JAeBHauuH. IToT KO3hduUHEHT
paBeH cymMMe Ko3(p(QHIHEeHTOB HeBHALMH: OT CyaoBOro xejesa — Dy;
OT HAaXOAAUIMXCS HA KOMOAce KOMIIEHCATOpoB—D; H OT HHAYK-

UHH — D;
D,=Dy+D;+4D;.

Benuunna D, paccudTeiBaeTcst mo Toi ke ¢opmyJe, mo Kaxkoil BH-
yncagioTess B Kodbduunentel Dy u Dos.

3. BepxHee OCHOBaHNMe HAKTOy3a C KOTEJKOM MNOCTaBjsiOT Ha Oe-
per, YyCTaHABJHBAIOT Ha JEBHALHOHHOH maaTdopMe M C NMOMOLIBIO
JIerKOW KapTyIIKH omnpefensior KosdouuueHt Dp=D;.

4. Tlo nenenram mnpeameTra, B3ATHIM N0 OGHYHOH KapTylIKe Ha
YeTBEPTHBIX Kypcax, Haxoaar KosgouuueHT Dog==D;-}-D;.

5. BoludcadaoT BenuuMHy xosddguuueHta D, yeTBepTHOH neBHA-
LY OT CYJOBOTO KeJe3a mo QopmyJe

Dy=D.—Dos=Dy+D+D;— (D;+D).
6. Brigucasior kospouuueHt D; AeBUAUUH OT HHAYKIHMH
D'i:Doﬁ—'D_‘r[.

13 I1. A. Heuaes, B. B. I'puropbes 193



7. Hcxons u3 HafileHHOTO 3HaueHHst Do YHHYTOXKAIOT UETBEPTHYIO
JeBHAUHIO OT CHAH D'oAH ¢ Tounocthio 0,2—0,3°,

Las storo mocnemoBaTeNbHEIM NPHOJIHXKEHHeM noAGHpalT Gpyc-
KM HJH lIapel TAKHX Pa3MepoB, YTOOb GBIJIO BHIIOJHEHO YC/IOBHE
Do=—D1.

8. Ilytem moa6opa HHAYKIHOHHBIX IVIACTHH HJIH H3MEHEHHs pac-
CTOSIHHSL MeXAY NJAaCTHHAMH H KapTYHKOH YHHYTOXKAIOT [IEBHALHUIO
OT HHAYKUHH ¢ TouHoctbio 0,1—0,2°

Ilpumenanune. Bo BpeMa BumojHeHus pabor, ykasawHelx B ni. 7 u §,
nocie KaxAo#l 3aMeHbl MSICKOro Keje3a KOMIEHCATOPOB W ONEpPAUMil ¢ HHAYKUHOH-
HHMH TJ4aCTHHaMH HeOOXOZHMO 3aHOBO ompelenatb koddduuuentst Dy u Dy,

9. Ha [neBHaLHOHHOM TOJIHIOHE YHHYTOXKAIOT TNOJYKPYTrOBYIO H
KDEHOBYIO [JEBHALHIO, TOCJAE Yero 10 MeJeHraM, B3siTHIM Ha BOCHMH
(r1aBHBIX M UY€TBEPTHBIX) KOMIACHLIX KypCaX, COCTaBJSIOT TaG/HIY
OCTATOYHOH JeBHALHH.

YHHUTOXKEHNE UYCTBEPTHOH AeBHAuUMH OT cuianl D'AH M nesuwanuu
OT HMHAYKIHMU CUMTAETCS BBLINOJHEHHBIM XOPOWIO, ecau KoadduiueHt
D. He Gyner npesmmarh 0,5°, a ocratounas §; Gymer He Gornee 0,2°.

IlpuBeseM npuMep COBMECTHOTO YHWYTOXKEHHS UETBEPTHOH [AeBUA-
UMH OT cuael D'AH W JeBHALHH OT HHIYKLHH.

Ilpumep. Ha cyave, BEIXonslleM B pefic nocie AJHTENBHOTO PeMOHTA H 4Ha-
CTHYHOH DEKOHCTPYKUMH HAICTPOHKH, Ha peilize NCAYHHYTOXAeM KDEHOBYI0 M HO-
JYKPYTOBYIO JleBHAIIHH.

3aTeM Ha IJaBHOM KOMMace, KOTODHI CHabXkeH KOMIEHCAaTOpaMH YeTBepTHOM
IEBHALKH B BHAE [BYX INpPOJOJBHBIX OpyckoB maHHofi 300 MM H AByMsa nomeped-
HBIMH HHAYKIUOHHBIMH NJAacTHHAMH, ONpelelseM OCTaTOUHBIH Kodbduuuent D. mno
TEJEeHraM CTBOpa HA YeTBEPTHHX KOMHOacHmX kypcax. Koadduument D, BHUHCAA-
eM no cxeMme (rabua. 9), cocraBieHHOH HA OCHOBaHHH (OPMYJILL

(Kso+KInw) — (KlIno-+KIlsw)

D,= 7
Ta6auga 9
KK KT KK KT
SO 250,9° NO 253,1°
NW 251,3 SW 253,9

Cpennee 1 25%,1° Cpennee 11| 233,5°
Cpenuee 11 253,5

Pasnocts I—II —2,4"'

1
D,.= —-2—- pasHocTH = — 1,2°,

HocraBnsieM BepxHee OCHOBaHME HAKTOy3a BMeCT€ C MATKHM JKeJe30M H KO-
TeIKOM Ha Geper H YCTaHAaBJIMBAEM ero Ha JHEBHAUHOHHYIO miaTdopMmy.

YcraHaBiHBaeM B HAaKTOY3 CYIOBOH KOTENIOK M TOJBels NOA INPH3MY OTCYeThi
weTBEPTHHIX KOMMACHBIX pPyMG0B, NoOC/JefoBaTe]bHO OGepeM neJeHrH npeimera C
uesblo onpefeants Kosdounuent Dos. Boruncasem 3101 K03dpdHIHEHT MO Takofl Xe
cxeme (ra6n. 10).
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Tab6auna 10

KK K KK K
SO 139,4° NO 150,3°
NW 140,0 SW 151,1

Cpepnee [ 139,7° Cpennee 11 150,7°
Cpennee I 150,7

Pasnoers I—I1| —11,0°

Dys= > pasnoctn = —5,5°

Tlo umasecrusiM D, u Dogs Buumcasem kosdduuuent Dg: .
Dy=D,—Dys=—12°—(—55%) =-+4,3°.
CrenoBatenbdo, s TOro 4roObl BHUIOJIHHTL YCJIOBHE YHHUTOXKEHH 4YeTBEpT-
HO# ueBuanun Do=—D,, Hago cospath xosdpdunnent D;=—4,8°

VeranaBauBaeM B HAaKTOY3 KOTEJNOK C JIETKOM KAPTYIUKOH H, B3SB  TEJEHTH
npeaMeTa Ha ueTBePTHHIX pyMOax, BhiuMciseM Koadguuuent Dy=D; (raba. 11).

Ta6mnuna 11

KK HiT KK KT
SO 139,0° NO 150,9°
NW 139,6 Sw 151,9

Cpennee 1 139,3° | Cpegnee II 151,4°
Cpennee 11 151,4

Pasnocts  I—1I| —12,1°

1
D, =3 passocTd & —6°,

Taxum 06pa3oM, ycTaHOBJEHHbHE Ha KOMIAace NPOAOJbEbHE O6PYCKH CO3RAOT
upesMepHo Goubwoii KoaddHumenr Dy,
Haxonum kosadduunent D;:

Di=Dog—D 7=—55°"—(—6°) =+0,5°,

T. €. y KOMIAaca HaGmiofaeTca ACBHALHMSA OT MHAYKUHH [0J BAHSHHEM IPOAOJBHOTO
Kenesa. Uro6w noBecTH Dy 10 HYXKHOH BeaumuuHbl —4,3°, yMeHbIIaeM IJHHY Kax-
ZOTO H3 NPOROJbHHIX OpyckoB mo 250 MM, a MHAYKUMOHHEIE MHJACTHHH OCTABJSEM
Ha npexHem Mecre. [locne 3Toro, B3fAB IeJeHrH IPEAMETAa HAa YETBEPTHHX KoMmacs
HEX pyM6ax cHauana no ofkuHOft KapTymike, a 3aTeM N0 KapTylike IlaBaumOBa,
onpepenseM HOBhE 3HaueHHA kosbduunentoB Dos u Da (1a6a. 12),
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Ta6auna 12

OO6HKHOBEHHAR KapTyuiKa Jlerkas kaprTymka
KK K KK KI1 KK K KK K1
SO 141,4° NO 148,4° SO 1404° NO 149,5°
NW 142,2 SwW 149,0 Nw 141,2 SWwW 150,1
Cpenuee | 141,8°|Cpennee 11 |148,7°| Cpennee 1 | 140,8°| Cpennee II | 149,8°
Cpennee I 148,7 Cpennee II | 1498
_Pasnocts —6,9° PasHocTb —9,0°

I—11 I-1I

1 1
Dgg =3 pasHocTH = —3,45°% Dy, =5 pasHocTH = —4,5°,

Tloayuennble sHaueHns Kod())HUHEHTOB NOKA3LIBAIOT, UTO NPH TAKOM BapHaH-
Te CHaGXKeHHs KOMIaca MSTKHM ¥eJe30M UETBEPTHYIO AeBHALMIO OT cHibnl D'oAH
yXe MOXHO CUMTaTb YHHYTOXeHHOH, Tak kKak Do=~—D;. Opanako, xors pasMepu
NPONOJbHLX GPYCKOB YMEHbIIGHL, NOJOMKHTENbHEIR KOSP(HHUMEHT AEBHAUUH OT

HHAYRUHH BO3pPOC
Di=Dos—D n=—345°—(—4,5°) = +1,05°.

D70 yBeanueHHe OOGDBICHAETCS TeM, YTO KOHUH Opyckos mnocie HX YKOpayH-
BaHusa crajd GAMKe K MarHHTHOM CHcTeMe KapTYIUKH.

YTo6H KOMIEHCHPOBATH STY HMHAYKIHIO, NEPEABHraeM INONEPEuHEE HHAYKNHOH-
Hhle TJACTHHH GJHMKE K CepelUHe MOCTHKA H OJIHOBDEMEHHO HeMHoro 3aruGaeM
KOHHH NJIaCTHH BBepX. ;

Tocne sTOro, YYHTHIBas, YTO TpH NePeMEllEHHH MAacTHH Kosdpduumenr D
MEHseTCA He3HAYHTeJbHO, onpenedaseM To/abko Koddduuuent Dos (Tabn 13).

TaGauna 13
KK K KK K
SO 140,6° NO 149,2°
NW 141,2 SW 150,0
Cpensee [ 140,9° | Cpennee II |149,6°
Cpennee II 149,6
Pasuoers 111 —8,7°
D5 = —4,35°

Haxonum kosdduunent D,:
Dy=Do6—Dy=—4,35"—(—4,5°) =+0,15°.

Tak xak ycaosue Do=—D, BrmosHeno ¢ tousoctsio A0 0,2° u KoapdHuHEHT
D;<0,2°, pafory nmo YHHMYTOXKEHHIO YeTBEPTHOH MeBHAIlMH M NECBHAUUH OT HHAYK-
1M HA 3TOM 3aKaHYMBAEM.

HocraBasem BepxHee OCHOBaHHME HAKTOY32 € NONOODAHHBIM MATKWM IKEJe30M
H KOTEJKOM HAa CYAHO ¥ IO OKOHYAHHH IOTPYSKHM CyZHA BBIXOJHM Ha [EBHAUHOH-
HBll HOJIATOH, TAe YHHUTOXAEM IOJYKPYroBYIO M KPEHOBYIO AEBHAUMH, OHpeenseM
OCTATOUHYIO AEBHALMK M BHIYHCJAsSeM Tabauly AeBHAMH AJA I1aBaHHA.
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§ 53. NOHATME O BE3LIHRYKUMOHHBIX KOMMEHCATOPAX
YETBEPTHOR® AEBUALIMM

Kak O6blI0 yCTaHOBJIEHO paHee, KOMIEHCATOPH UeT-
BEpPTHOH AEeBHALMM, NPHUMEHSEMble B HACTOsIee BpeMs, CO3LAT Y
KOMIlaca JeBHALHI0 OT HHIYKIHH.

Heo6xoaHMOCTL YHHYTOXERHA 5TOH AeBHanuy, 4TO CBSI3aHO C BHI-
NOJHeHHeM LIEJIOro psijia omepald#i KaK Ha CyfLHe, Tak W Ha Gepery, B
3HAUUTEJNbHON CTENEHH YCJIOXKHsAeT paboTy N0 KOMIEHCAHMH  CH-
asl D'AH.

TeopernueckHe H SKCHEDHMEHTaJbHble HCCJEIOBAHHA TOKa3ajH
BO3MOXKHOCTb CO3[aHHS KOMIIEHCATOPOB 4YEeTBEPTHOH [AeBHALHH, He
BBI3BIBAIOMIMX [eBHALMKH OT WHAYKIuH!. Takne KoMmeHCATOpPHl GHITH
Ha3BaHbl OE3LIHAYKIHOHHEIMH. OHH MoOryT ObITh B BHMAE IHJIHHAPHYE-
CKHX OpycKoB, OGDYCKOB NpPSIMOYTOJIbHOTO CE4YeHHs, a TakKe B BHAE
TOHKHX IIACTHH.

DBe3nHAyKIHOHHOCT KOMIEHCATOPOB obecneuuBaercs ¢opmoir u
onpeleseHHEIM COOTHOWIeHHeM A MeXJAy HX JJIHHOH [ W MHPHHOH b.
Teopernueckue pacuerbl NOKA3biBAIOT, UTO .
IJisl pasHbiX BHAOB KOMIEHCATOPOB 3TO CO- An 41
OTHOIIeHHe NOJKHO GHITb B Npejenax:

z .
A= > =3-+4.

ToyHoe 3HaueHWe OTHOWIeHHs A 1as
KOMIEHCATOPOB TOr0 WJI¥ HHOTO BHAA NOJ-
Gupaercst SKCIIEPUMEHTAJIBHBLIM ITyTEM.

Jnsi Toro 4toGn OOGBACHUTL CBOHCTBO
6e3blHAYKIHOHHOCTH KOMIIEHCATOPOB, BO3b-
MeM 6GpPYCOK HIH IJIACTHHY H3 MSATKOTO
Keje3a W IOMECTHM ee B MAarHUTHOE IOJIE
cTpestok kaptymku (puc. 109). Ilockoabky
AJHHA KoMIleHcaTtopa Jullb B 3—4 pasa
NpEBHIIAeT €ro IHHPHHY, TO OH Gyaer Ha-
MarHMYHBaThCA B TOJNE  KOMOACHBIX  pyc 109, TMpoekumn cua ot
CTPEJOK 10 JABYM HAaNOpaBJACHHSAM: TPO-  Ge3nlHAYKUHOHHOTO  KOMMEH-
IONbHOMY H TonepeuHoMy. Hamaruuuen- caropa
HOCTb KOMIEHCAaTopa B IPOJOJLHOM Ha-

IIpaBJeHUH BBIpaXaercd MarHUTHHIM MomeHToM M), a B mnomepeu-
HoM — M. B pesynbrate Takoro HHAYKTHBHOIO HaMarHHYMBaHHs
6pycox OyJAer AeHCTBOBATH HA KapTYIIKy ABYMs cuiamu Hj; u Hj.
[Teppas w3 3THX CHJ mapaJesbHAa NPOAOJBHOH OCH KOMIEHCATOPA,
a Bropas nNepueRAMKyJaspHa eil. O6Ge 3TH CHJIBL MOXKHO CHOPOEKTHPO-
BaThb HAa INIOCKOCTh MEPHIHAHA M HA IJIOCKOCTb, NEPNEHAUKYJSPHYIO
emy. [Ipoeknds, aeHCTByIOIMIME O MepHAHAHY, NeBHAUUH He IPOH3BO-
aat. Ilostomy Ha puc. 109 ouu He moxasaunl. [IBe ApyrHe mpoeKuuHu

! KomneHcatopnl paspaboTannl Ha kadexmpe cynosoxiedus JIBUMY umenu
aam. C. O. Maxkaposa.

197



fir ¥ fiz cTPEMSITCA OTKJIOHMTL KapTymKy OT MepHAMaHa, T. e.
3TH [pOeKIHH BBI3BIBAIOT JeBHANHI0 oT HHEAYKuuH. [Ipuuewm,
eCJIM  NpPOeKUHst f; COo3qaer [JeBHALMIO [OJIOXKHTEJILHOLO 3HA-
Ka, TO MpPOEKUH [;2 BHI3BIBAET OTpPHUATEJbHYIO ;. B ToM cay-
yae, KOrja 3TH IPOEKIHH HMEIOT pAa3JHYHblE BeJHYHHBI, CYM-
MapHas [eBHaUHs He paBHa Hymo. Ho BeluuHHH fi;; H [ip 3aBH-
CAT OT BeqHMYMHB H;; M Hj,, XOoTopble B KOHEUHOM cueTe OmpeneJsi-
I0TCS pasMepaMH KoMmIeHcatopa. MeHsis COOTHOUIEHHe A MeXAY AJH-
HOA M IIMPHHOH OpycKa, MOXKHO JOGHTbCS PAaBEHCTBA NpPOEKUHH [
U fig. Ilpu aTOM yc/nOBHMH, XOTs KOMIEHCAaTOp H OYAeT HHAYKTHBHO
HAMATHHYMBATbCS B MATHHTHOM IIOJle KOMIACHHEIX CTPEJIOK, HO €ro
OTKJIOHSIOIIee AelicTBHe HA KapTywkKy GymeT pasHo HyJi0. HHaue ro-
BOPS, KOMIIEHCATOP cTaHeT Ge3biHJYKUHOHHBIM. BaKHO NOXYEPKHYTH,
4TO 3TO CBOHCTBO COXpPaHsETCS NIPH H3MeHEHHH IOJIOXKCHHS KOMIEH-
caTopa OTHOCHTEJNBHO OCHM NS KAPTYHIKH BO BpeMs H3MeHEeHHs1 Kypca
CynHa.

KomnsieKT Ge3blHAYKUHMOHHBIX KOMIEHCATODOB YeTBEPTHOH J[eBHA-
UM COCTOMT M3 HECKOJbKHX ILUIACTHH ONpeleJIeHHEIX pa3MepoB, KO-
TOpHle NpPH YCTAHOBKE HX Ha KOMIIac B Pas3jiMYHOM COYETAaHUH MO3BO-
JSIOT YHUUTOXATH AeBHaluio oT cuabl Dy’AH B mpeneaax ot 1 ao 6°
¢ Toudoctbio 0,2—0,5°

KoMnencaTopsl 3aKpemiasioT Ha HaKTOy3e B CIELHAJbHBIX KOXY-
Xax, W3rOTOBJCHHBIX M3 adioMuHusA., Kaxne MMEHHO IJACTHHBL HYXKHO
YCTAHOBHTb B KOXYXH NPH JaHHOM 3HAUeHHH CYA0BOro Ko3dpduuuex-
ta Dy, ykaspiBaeTcs B HHCTPYKIHH, NPHIaraeMofl K KOMIJIEKTY KOM-
neHcaTopoB. DTo B enle GoJiblell cTeneHy ympoulaer paGoTy 1O yHHY-
TOXKEHUIO YETBEPTHON [EBHALMHM C NOMOILLIO Oe3LIHAYKIHOHHBIX KOM-
nencatopos. ITopsAaoK ee BHIIOJHEHHS CJELYIOLIHI.

1. ¥YpanuTe u3 HaKTOy3a BCe OPYCKH MSATKOTO Kene3a M HHAYKLH-
OHHBIE TJIACTHHBL H, B35B IeJEeHTH CTBOPA M/ OTAEJbHOro IHpeiMera
Ha YyeTBePTHHIX KypcaX, BHIUMCIANTH BeJHYHHY KoaduuueHra D, uer-
BEPTHOI [leBHALlMH OT CYLOBOTO KeJe3a.

2. 3akpenuTb HAa HAKTOy3e KOXYXM Oe3nlHAYKIHOHHBIX KOMICHCA-
TOPOB.

3. Ilo Benuuune kKosddunuenta Dy, MONb3YSICh MHCTPYKLHMEH, Om-
pellesuTh HYXKHOE KOJHYEeCTBO IJIACTHH W WX pPACIONOXeHHE, 3aTeM
YCTAHOBHTb HMX B KOXKYXH, KaK YKa3aHO B HHCTDYKIHH.

Takum o6pas3oM, mpuMeHeHHe Oe3BIHAYKIHOHHLIX KOMIEHCATOPOR
NO3BOJISIET BBINOJIHSTH BCIO pabOTy HEMOCPENCTBEHHO Ha cynHe, GJaa-
rogaps 4yeMy B HeCKOJbKO pa3 COKpalllaeTcs BpeMs, 3aTpaynBaeMoe
Ha YHHUTOXXEHHe YeTBEePTHOH JeBHAIIHH.



InaBa VIIl. BbIYHCNEHHE TABAHIbI OCTATOYHOH NEBHALMM
KOMMACA

§ 54, HEOBXOAMMOCTbL BbIYMCNEHMUSA TABMAMLLBI
OCTATOYHOH [LEBMAUMM

Hu onun u3 npuMensieMblX HAa NPAKTHKE CIIOCOGOB YHHY-
TOJKEHHsi JeBHAallUd MATHUTHOTO KoMnaca He oGecmeuuBaeT aGCoJIOT-
HO TNOJIHOTO ee ycTpaHeHus. [laxe mocje O4eHb TIIATEJNBHOTO YHHY-
TOXEHHSI y KOMIIaca COXPaHSeTCsl OCTATOYHAs HeBHauusi, D10 06bsC-
HSETCS] HECKOJbKHMH NpPHYHHAMH.

OnHoll M3 HHX SIBJSIOTCS OWIKHOKH, HONMYyCKaeMble NPH YHHYTOXKE-
HHHM JeBHaluH caMuM HabmogateineM. Cio[a OTHOCSTCS OUTHOKH B 1O -
BelcHHH OTCYETOB KapTYUIKH IOJA NPHU3MY IIPH ONMEPAUMSIX C MarHu-
TaMy, OWIHOKH B OTCYETEe BEJHUHH CHJI, H3MepseMbiX AedJeKTODOM,
OWIMOKH NpPH B3ATHH OTCYETOB MO ULIKaJe HHKJIMHATOPA, NOrPEIHO-
CTH BHIYMCJAEHHH H T. A. JIpyTHM HCTOYHHKOM OIIHGOK B YHHUTOXKEHHH
JeBHALIMH SIBJISIIOTCS TOTPEIIHOCTH NPHGOPOB: SKCLEHTPHUCHTET Kap-
TYHUIKH KOMIaca, HeBEpPHOe PacClOJIOXKeHHe TVIABHBIX NeJeHHH ee IIKa-
Jbl, 3aCTOH KapTYIIKH, IOTPEHNIHOCTH IeJeHraTopa, HENPaBHJIBHOC
B3aHMHOE pachoJIOXKeHHe H3MEPHTENTbHOTO ¥ BCIHOMOTATENBHOTO Mar-
HuTOB Aediektopa KosoHra, mioxas moAroHKa AdedJseKkTopa K meleH-
raTopy, 3aCTO#i MarHHTHOH CHCTeMBl HHKJHHATODA, HeBepHOe pacmo-
JIO)KEeHHe 1as30B ISl KapeToK ¢ MarHuTaMu Ha Tpyle NeBHAIlHOHHOTO
npubopa M pai APYTrHX HHCTPYMEHTANbHBIX norpemHocTeii. [Ipu 6oJb-
IOfl HayaJbHOH BeJHYHHE [eBHAUMH KOMIaca 3HAYHTE]bHOE BIHS-
HUe Ha TOYHOCTb ee YHHYTOXKEHHHA OKa3hBaeT omHOKa B Kypce CYAHA.
Haxkonen, ciaenyer 3aMeTHTb, UTO NPH Pa3paGoTKe HEKOTOPHIX CIIOCO-
00B YHHUTOXKEHHMS [EeBHALMH C LENbi0 UX YOPOUIEHHS TPUHUMAIOT
onpejeNeHHbe JONYIIEHHS: He YUYHTHIBAETCS IOJHOCTBIO MM YacTHY-
HO pal (GaKTopoB, OT KOTOPHIX B H3BECTHOH CTeNeHH 3aBHCHT TOYHOCTb
pesyJbTaTOB YHHUTOXKEHHUS.

[Tocne TuraTenbHOrO YHHUTOXKEHHS BCEX BHJOB [IEBHAIUH OIBIT-
HBIM JEBHATOPOM HJIM IUTYPMAaHOM €€ OCTaTOYHasi BeJHYMHA OOBIY-
HO GniBaeT okosao 1—2°.

Taxyo AeBHALUMIO HEJb3s CUHUTATL NpeHeOpexuMo majol, ee Heol-
XOJMMO YYHTHIBATb IPH TNEePeBOJe W HCIPABJIEHUH PYyMOOB.

Jonyctumas BeJWYHHA OCTATOYHOH JeBHAIWM TJIABHOTO KOMIlaca
ykaseiBaercss B «HacraBnesun no opraHusauuy IUTYPMAaHCKOH CIYyX-
661 Ha cynax MMO».

Pa6ounM DOKyMEHTOM, IOJL3YACh KOTOPHIM CYMOBOAHTE]bL NPOH3-
BOJMT NEPeBOJ MATHHTHEIX KYPCOB H TE€JIEHTOB B KOMIIaCHBIE, H Ha-
o6opoT, aBaseTcs TabauUa OCTATOYHOR NEBHALMH, BHIYHMCIAEMAs Jle-
BHATOPOM WJH ITypMaHoM (Taba. 14). B Hefl npHBOASATCA 3HAYEHHS
neBHanHH KoMnaca s 24 uay ke 36 KOMIACHBIX KYPCOB, Brlumcie-
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t
HEe TaO/HIB — TaKas e BaXKHas YacTb J€eBHALHOHHBIX paboT, KaK U
YHHUTOXeHHe AeBHaluH. DoJsee Toro, ecou omu6Kka B YHHUTOXKEHHH
IeBHALUU CKaxKeTcs JUIIb B TOM, 4TO OCTaTOYHAas JAeBHauus Oyaer
HMeTb HEeCKOJbKO OOJbIIYI0 BeJHUYHMHY, YeM OOLIUHO, HanpuMep BMe-
cro 1° oHa mocturHer 3° TO OMIHGKA B COCTABJEHHH TAG/HIB MOKET
noBjedb 3a co00H OueHb CePhe3Hble NOCIEACTBHS BIJOTh IO aBapHH
CYAHA,
Tabauny ocraToyHOA OeBHALUHM BBIYHCISIOT 3aHOBO KaXAblil pas
noc/ie yHHYTOXKEHHs JeBHAlHH, JaXe ecJH YHHYTOXAaJHCh He BCe BH-
JBl JeBHAllHH, a TOJbKO OJHA KaKas-Tu6o H3 HHUX, HanpuMep MoOJay-

Ta6auuna 14
Tabanna nesnannn
T/x <«Bynanemrs,
onpejenenHofl 12 ceuwtsibpa 1974 r.
Ha BHEIUHEeM pefife
Komnac raaeaniit YKII-M Ne 3127 Komnac nyresoit YKII-M Ne 2479
KK Hesnauuns KK Nepnauns KK HeBirauns KK Hesnauus
|
N O —1° S 180° o° N O 4+0,6° | S 180°] —0,2°
15 —0,6 195 0.2 15 —0,1 195 | —0,8
30 —0,2 210 +0,3 30 -07 210 | —-1,2
NO 45 +0,2 SW225 +04 | NO 45 —1,1 Sw225 | —1,3
60 40,5 240 +0,4 60 -1,1 240 | —1,2
7% +0,6 255 +0,3 75 —0,9 255 | -0,7
Ost 90 +0,6 w 270 0 Ost 90 —0,4 w 270 0
105 +05 285 —-04 105 +0,1 285 1 407
120 +0,3 300 —-0,8 120 +0,6 300 | +1,3
SO 135 -+0,1 NwW 315 -—1,1 | SO 135 +08 {Nw3l5| +1,6
150 -0,1 330 —1,2 150 +0,7 330 | +1,6
165 —0,1 345 —1,2 165 +03 | 345 1 +1.2
S 180 0 N 360 —10 | S 180 —0,2 ! N 360 +0,6
1
Kosdduunenrn
=-0,1 B=+0,3 A=0° B=-—0,2
D=+04 C=—05 D=--12 C=+404
E=-04 E=+40,2
H=114 g.e. Z=365 n.e. H=117 ne Z=374 n.e.
Marsnts
F. F
Mpox. N B xopmy 2 110 N B kopMy 2 155
Ionep. N B 1/6 2 375 N B 1/0 2 405
Bepr. N BBepx 1 1,6 N Beepx 1 2,15
Msrkoe xejeso
BnyTpennee 2 npon. 6pycka, =20 cM 2 mpox. Gpycxa [=30 cM
Muayxu. naacr. 2 nonep. /=13 cM 2 nonep. =13 cM
Hapy:xHoe HET HeT

3aMeuaHus: Bce NO-ITOXOJHOMY

12 centsabps 1974 r. Hesuarop
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Kpyrosasi, ueTBeprHast M T. A. KpomMe Toro, tabauily mnpuXOLuTCH
HHOTZA BHIYECJAATb WM HCIPABJIATb B MOPE, KOTd NONPaBKH KOMMmaca,
onpefeseHHEe N0 HaGJIONEHHUSM, NOKA3bIBAIOT, YTO JIEBHALHS NO Ka-
Knivx-nnéo NpHYAHAM H3MEHHJAach, H, C1eJO0BATENbHO, NpexHer Tabmau-
ne#l NoJb30BaThCs yXKe Heabss. .

Kaszanoch 6bl, uTO Ausi cocTaBjaeHHsi TaGJaHIBI OCTATOUHOA AEBHA-
LIMH JOCTAaTOYHO 3amHCaTh B COOTBETCTBYIOINHE ee Tpadbl pe3ysbTaThi
Hab/a10eHHil JeBHALIMY, BHIIOJHEHHBIX ONHHM M3 HABHIALHOHHBIX HJIH
acTpoHoMHYecKHX crmocoGoB Ha 24 uiam 36 KommnacHmix Kypcax. OxHa-
KO Takoii cnoco6 cocTaBJjieHHs TaG/aMIBl HA NPAKTHKE He NpPHMEHseT-
csl, TAK KaK AJf OnpefeseHHsi NeBHALUH Ha CTOJh OGOJBLIOM uduciIe
Kypcop noTpe6oBajock Onl OYeHb MHOTO BpPeMEHU, 0CcOGEHHO npH pa-
60Te HA KPYMHOTOHHAXHHIX cynax. [ToMHMo 3TOro, HyXHO YuecTb,
4T0 Bce omMOKH, AoNymieHHble Ha6ai0faTelleM IIpH IeJeHrOBaHHH
CTBOPOB MJH HeOeCHBIX CBEeTHJ, a TaKxKe OIIHGKH BHLIYHCJIEHHH LeJH-
KOM BOHAYT B Takywo Tabauny. [Tostromy Tabauna ocraToyHoil mesua-
HYH He cocTaBJsercs, a Buuuchasiercss. [IpuMenseMblil Ha NpaKTHKe Me-
TOJ, BHIYHCJIEHHA TAOJHIE COCTOHT H3 TPEX 3TamoB:

1) ompenensloT AeBHALMIO HA BOCHBMH TJABHHIX W YETBEPTHLIX
KOMIIACHBIX KYypcCax;

2) no noJyYeHHHIM [eBHALMAM BHYHCAAIOT KO3(pPHUIHEHTH ne-
puauun A, B, C, D u E;

3) 1o H3BeCTHBIM KO3((dHUIMEeHTaM BEIYHCAAIOT TAGJIHLY AeBHALUH
niis1 24 uad 36 KOMIACHBIX KYPCOB.

VKazaHHel MeTojx o6JajaeT CYHECTBEHHBIMH JOCTOMHCTBAMH;
BO-TEPBHIX, AJS pabOTH ITHM METONOM HYXKHO CPaBHHTEJLHO He-
MHoro BpeMmeHu (1—1,5b u TpeGyerca Ans onpenefeHus AeBHAIUH Ha
BOCBMH Kypcax H eme 10—20 MuH AJs BBIYHCJAEHHN ¥ 3aNOJHEHHS
Ta6JaHIB REeBHALMH); BO-BTOPHIX, NPH BHIYUCIEHHH K03)HIHEHTOB
A, B, C, D n E 6narogapa upuMeHEHHIO 0coGOr0 MaTEeMaTHYECKOTO
npuema 06paboTku HAO/MIONEHHE 3HAUMTENbHO YMEHbINAETCS BJIHSHHE
Ha pe3yJbTaThl BLIUHCJIEHHH CAYYaHHBIX OLIMOGOK, MONYILEHHBIX NpPH
NeJeHrOBaHuH, T. €. OINNGOK B ONpefeNeHUH AeBHAlIWH.

Kak yxke O6Bl10 yKa3aHO, METOJl BBIYHCTEHHS TaG/JHIL AeBHALUH
npegycMaTpuBaerT TpH 3Tana pa6or. IlepBHll M3 HUX — ompeneseHue
IeBHALMH Ha BOCbMH TJIABHBIX M YeTBepPTHLHIX KOMMNACHBIX Kypcax —
noApo6HO H3JN0XKeH B yue6HHKax no HaBurauuu. ITosTomy 3pech 6y-
AYT PAacCMOTPeHbl ABa NOCJAEAYIOUIMX 3Tana paboThl: BEIUHUCJEHHE KO-
3¢ unyenToB no HaGMIONEHHHM JAEBHAIMSM W BHUYHCJAEHHe TaOJHILI
JeBHAIWH N0 HM3BeCTHHIM Kos(buuueHTaM.

§ 55. BbIMMCNEHME KODDDUUMEHIOB A, B, C, D U E
nOo BREBMALUWUAM, HABNIONEHHLIM HA BOCbMH
KOMIACHBIX KYPCAX

O6paTtumcs K BHBeleHHOR paHee dopmyste (44)
8=A<+B sin &'+ C cos k’+D sin 2«’+E cos 2«’.
Ona nokaspiBaeT CBA3b MexJy JeBHanuell 8, xosdguuueHrtamu ne-
suauu A, B, C, D, E n KoMnacHHIMH Kypcamu K’
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Tlocne ompeneseHuss HeBHALMH Ha IVIaBHBIX M YETBEPTHHIX KOM-
NACHBIX KYypcax BeJHUYHHB 8 M K’ GYAYT H3BECTHHl W 10 HHUM MOX-
HO BoluMcauTb HemssectHoie A, B, C, D u E.

Iloncrapnasin B mpHBefeHHYIO Bbilile (POPMyJy 3HaueHHs KoMmac-
HBIX KypcoB (0, 45, 90, 135° u T. n.), HA KOTOPHIX BBIIOJHEHO OHpe-
JeleHNe IeBUANMH, IOJYYHM CcJeayiolliie BOCEMb YPaBHEHHH:

K'=0°..6n =A-+Bsin0°+C cos0%+D sin0°4E cos 0%
k' =45°..6n0 =A-+B sin45°+C cos 45°+D sin 90°+E cos 90°;
K'=90°... 8ost =A-+B sin 90°4C cos 90°+D sin 180°-}-E cos 180°;
K'=135°.. 6s0 =A-}B sin 135°+C cos 135°+4-D sin 270°+E cos 270°;
k'=180°..65 =A-+Bsin 180°4C cos 180°+D sin 360°+-£ cos 360°;
K =225°..8sw = A+ B sin 225°-}-C cos 225°+ D sin 450°+E cos 450°;
k'=270°.. 6w =A-+Bsin270°+C cos 270°+D sin 540°4E cos 540°:
k'=315°. .dnw=A-+B sin 315°+}C cos 315°+ D sin 630°4E cos 630°.
Tlo a6coaoTHON BeJHYHHE CHHYCH W KOCHHYCH yrios 45, 135, 225,
315° paBHBI MexXay coGoil U MOryT OLITb 3aMeHeHbl OJHHM O00O3Haue-

HrneM — Sy5. Torna ypaBHeHHS ¢ yYyeTOM 3HAKOB TPUTOHOMETPHUYECKHX
(QYHKUMH 3amHINyTCA TaK:

Ox=A+C+HE;
dno=A-+BS45+CSss+-D;
Sost =A+B—E;
8so=A-+BSi;s—CS;—D;
8s=A—C--E;
dsw=A—BS45—CSs+D;
Sw=A—B—E;

Snw=A—BS44CS;s—D.

Orciona nainem koadpduumentst 4, B, C, D u E.
Ilas monyuenus koadduunenra A cnoXKHM Bce BOoceMb YpPaBHEHHH:

Sn+0no +680st+0s0+ s+ Ssw+HSwOnw=384

(Bce BeqMUHHBL B NPaBOH YacTH, KpoMe A, COKpALAIOTCs), OTCIOAA

_anFinotBostidsotds Hisw+dywHinw
- 8

A

dopmyny anad BeluKCcAeHHs Koadduuuenta A MOXKHO 3amucaTh H
B TAaKOM BHJIe:
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Bytds  Bost4dy Byotdsw . Bso+ dnw
2 2 2 2
-

A= 5 . (59)

Pacuetnyio dopMyny kKosdunuerra D moJgyuuM U3 ypaBHEHH]
AJs yeTBepTHHIX KypcoB. CJOXKHM 5TH ypaBHEHUS MNONapHO:

Ono-F8sw=2A4-}2D,
dso+O6nw=24—2D.

Tenepp pasgenum JeBble M IpaBble YacTH OGOMX BEIpaXKEHHH Ha
IBAa W H3 IEPBOr0 pe3yJjbTaTa BLIYTEM BTOPOM:

Ono+0sw  Oso4Onw —9D
2 2 )

Orciona
Onot0sw  Osod-Onw
2 2

D= 5 - (60)

AnanoruuueiM 00pa3oM MoxKeM HaHTH (OpMYJy AJS BBIUHCJEHHS
ko3 duuuenta E, HO 1Js ee BHIBOAA HYXHO B3fThb BLHIDAXEHHs le-
BHALMH AJS [VIABHBIX KOMIACHBIX KYDCOB:

Sn+08s=2442E;
Sost +6w=24—2E.

ITogenvuB Ha ZABa JeBble ¥ NPaBBIE YACTH 3THX BBIPAXEHHA M mpo-
H3BeIsl 3aTeM BBIYHUTAHHE, NONYYHM:

Ont0s  Gost+Ow —9E
2 2

8n48s  Gost+dw

E— —2 2 __. (61)
2
Tenepsr BhiBe#eM ¢opMyay koapduinuenta B. ITOT Ko3hPHIHEHT
coaepxUTCs B IlecTH ypaBHeHHaX. CHavana M3 ypaBHEHMH JJs KYp-
coB 90 u 270° naifigem Besmumnny Bj:

Sost—8w
2

3atem HalizeM BeauuuHy Ko3(pounuenta B, n3 OCTAJbHBIX YeTH-
pex ypasuenuil. s 3Toro obpasyeM PasHOCTH Yp4BHEHHA s 0C-
paTHBIX KYpCOB:

Blf'—-"

dno —0sw=2BS45-+2CSss;
650 — ONw=2BS45—2CSs.
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PasneJlHB Kaxaoe H3 IOJYUYEHHBIX PaBeHCTB HA JABa H CJOXHUB
PE3YALTATH, TOJYIUM
SnNo—8sw | 8s0—Onw
5 -+ > =2BSs.

Yto6nl 0CBOGOAUTLCA OT MHONKHTENs Si5 Npu HCKOMOM Ko3ddu-
IMEHTe, YMHOXHM B 3TOM BBIDAXEHHH JIEBYI0 H DIpPaBYI0 YacTH
Ha Sy

6N02—65w Sust 530“26NW Ss=2BS%;,

HO
8245 =5in245°= (_‘_/.2__)2= _1._. .
2 2
Mostomy

dno—Osw dso—8nw
By= S+ Sss.
2 2
OxonuarenbHo BeJHuUMHY Ko3douuuentra B mosyunM Kak cpelsee
apudMeTHUECKOe H3 BeNHYHH B; # By

B= Bi+8B:
2
HJANU

603‘—6w+ﬁno—5sws45 | Gso-ﬁNWS45
2

2 2 ' (62)

B= 5

Ocranoch caenarb BHBOZ bopMmyJnl Aas pacuera Kosdduuuenta C.
Haiinem sesnnunny C; U3 ypaBHeHHi njas Kypcos 0 u 180°%:

Sn—
C,= =8
2
Jlasiee BOCNOJIb3yeMCsl YKe TOTOBBIMH PasHOCTSMM YpPaBHEHHI HJ1f
06paTHLIX YETBEPTHBIX KYPCOB:
S no—8sw=2B8S;5-12CSy,
8s0—O0Nw=2BS;5—2CS 5.
PasjennM JeBYI0 M NPaByl0 4acTH KaxkJAOTO M3 PABEHCTB Ha ABA
W BBHIUTEM H3 NEPBOTO BLIPAXKEHHS BTOPOE:
Sno—8 8s0—8
NO SwW ?0 NWwW =2€S45.
2 2
YMHOXHM Teneph 00e YaCTH NOJYYCHHOrO BHIpaXKeHHA Ha Sy H,
1
NOJCTaBUB YHCJIOBOE 3HAUEHHE 8245=?, noayunM eeauuunHy Cs:

Cz:,ﬁno;«'isw 545—680—26NW S,
HIan 5
—8 8s0—8
C— NO2 A S45+ 80 > NwW (—345).
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Hafins cpennee apudmeruueckoe u3 Beamuun C; u Cj, mnoayunm
OKOHYATEJLHO

Sn—3s +6No—65w Sist+ Gso;GNW (—S4)

2 2
C= ; . (63)

Mrak, BuiBefiensl nath ¢opmya (59, 60, 61, 62 u 63) aaa
eplyncAenns koapdunmentoB A, B, C, D u E 1o H3BeCTHHM
JeBHALHAM.

Broiunciienus 0o ¢opMy/aaM HECJOXKHBI U BLINOJHSIOTCA JOCTa-
TouHo 6elcTpo. HO HX MOXKHO elle 6Gosee YNPOCTUTHL M YCKOPHTH, ec-
JI BOCIOJB3OBATHCH CXEMOM, COCTABJEHHOH Ha OCHOBE 3THX (OPMYIL.
ITpu paspaborke cxeMmwnl (Taba. 15) npHHATO BO BHHMaHHe TO 06-
CTOSITENbCTBO, YTO BEJHYHHE NOJYCYMM H MOJypasHOCTell naeBHa-
uuH, Ha6GJaofeHHBIX Ha OGpaTHBIX Kypcax,

HT L );

( On+-0s , fost-}-6w , SnotOsw , Ono—Osw
2 2 2 2

BXOAAT B (OpMyJabl He OJHOTO, a HECKOJbKHX KO3(PGHUHEHTOB.
B cxeme Kaxaasi H3 3THX BEJHYHH BHIYHCAAETCH TOJbKO OJHUH pas,
HO MX TOTOBHIE UYHCJIOBBle 3HAYEHHS HCHOJb3YIOTCS HPH BEIYHCJEHHH
Bcex Tex Ko3GhduuHEHTOB, B (opMy/jax KOTOPHIX OHHM COAepxkKarcd.

GN+40sS ..
HanpumMep, BEIUHCAEHHYIO MOJYCYMMY NEOS  sanuchiBanT B nepBo#

cTpoke croabua Il u cronbua VII, u aTa BeawuMHA HCHOAb3YyeTCH
Jjs pbiyucaeHus  kKoagpdunuenros A  uw E.  Tloaypasnocts
SNO—BsW
2
HHA Ha MHOXHTENb S5 3amuCHBAIOT B cToabusl V # VI H Hcmosb-
3yl0T Npu pacuere kKoabpduunentoB B u C.

YyameMycsi mpeanaraercs CaMOCTOATENBHO INPOCHEAHTb XOJ BHI-
YHCJEHHA MO cXeMe KaXJA0ro H3 Ko3(pQHUHEHTOB HEBHAUMH, DYKO-
BOJCTBYfICb HPH 3TOM HX PacueTHHIMH (OpMYy/naMH. 3aMETHM TOJb-
KO, YTO BCe CYMMBI H PAa3HOCTH BeJMYHH, BXOAAIIHX B CXeMy, ABJA-
10TcA anreGpanueckuMH. BriuncieHus no cxeMme cielyeT BeCcTH CTOY-
Hocteio Ao 0,01° ¢ mocrexylomuM OKpYIJIEHHEM BEJHYHH Ko3bdu-
nuentos 1o 0,1°

[To BHUHCJAEHHEIM KO3(dduIHEHTaM MOXKHO OUEGHHTb KayecTBO
VHHUTOXKEHHS JeBHAIlMM M MarHUTHBE YCJIO0BHA paboTHl koMnaca.
Ecnn, HanpuMep, BolguC/AeHHble K03(duuueHTH B u C Gynyt malwl,
TO 3TO CBHMIETEJLCTBYET, UTO HOJYKPYroBas J[eBHAUHS KoMmmaca
YHHUTOKEHA XOpoIlo. )

Ilo Beanunne koadpuuuenTa D MokHO caesaTh COOTBETCTBYIOIHH
BLIBOLL }){ pesysnbTaTax YHHYTOXEHHs YEeTBepTHON [AeBHAIMH OT CH-
awl D'AH. -

, KOTOPYIO TOJCYMTHIBAIOT B cToa0ue IV, mocie yMmMHOXKe-
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Onpenenenne koabdHUHeHTOR N0 AeBHALMH, HabaloxeHHOA Ha

Ta6amua 15

8 KomMnmacHux xypcax (po 0,01°)

II 1 v \' VI v VII IX X
KK KK 1 1 Mu M, T |Bepxman] Hux- | 1
3 —2—(I+II) - (=10 Ma.XIV " | Mu K1y | mo40BH- | HA mo- —2-(vu+vm) -;(VI}I—VIII)
cr. I [
N |+09] s |—-15| =030 | +120] o | — 1 | +120| —030 | +060 | +0.15 —045°
NO | +0,1| SW | —06] —025 | +035 | S5 | +0.25 | Sis | +025| —0.25 | +0,90 | +032 —0,58°
o ]+02l W |+10| 4060 | —040 | 1 | —020| © — b +047
1
SO | —03| NW | +27] 4090 | —120 | Sy | —0,85 |—Sy | 40,85 - | Hoz =A
L
N v =
+ 025 | + 2,30
4
Koutpons: II+1V=I - 125 | — — Kontpons: X-+I1Xe=VII
b ~100| % | +23
1
B= |5 2| —050° | =% 41,15 | =C




§ 56. BLIMMCNEHME TABAMWLIBI REBMALIMM
O KO3®M®UUMEHTAM A, B, C, D B E

3ak/JAIOYHTENbHBIA  9Tall  paGoThl 1O BBHIYHCJEHHIO
Ta6JAHUK AeBHALHH, T. €. BHIYHCJIEHHE JEBHALHH IO paHee HAHIEHHBIM
K03 QHIHenTaM, BHITIOJNHAETCS TakXkKe Ha OCHoBe Gopmynan (44).

[MocraBum nepen coGofi 3ajady — BHUMCAHTL TaOJHLY NEBHALHH
I1si 24 paBHOOTCTOSIIMX KOMIACHHIX KypcoB. Korga koadduuuen-
i A, B, C, D u E usBecTHBl, 3Ta 3ajiaya pelIaeTcsi HOBOJbHO NpPO-
CTO: [JOCTATOYHO NOACTABHTb B (OPMYJY BeJHUMHBI K03(dHUHEHTOB
W 3HaueHMe 3aJaHHOrO Kypca k’, IpoOAedaTb Bce NPEAYCMOTPEHHHIE
¢opMynofi MaTeMaTHUECKHe OnepalMH H Mbl TOJYYHM BEJHYHHY Je-
BHANHH Ha fgauublil kypc. [TopctaBuB 3ateM B Ty Xe Gopmyay 3Ha-
yeHHe cJeLyIoulero Kypca H BHOBb TNPOAeNaB BHIUMCIEHHS, MOXKEM
HafiTH JAeBHALMIO HAa 3TOM HOBOM Kypce H T. 1. Bcero Xe Ajag BH-
yHCAeHHs] TaOJNMUBl AEeBHALHMH TpHJETCs pewuTh 24 ypaBHeHus —
[0 YHCJAY KyPCOB B TalfJulle, NpuueM ypaBHeHHd GYAYT OTJIHYATHCH
APYT OT ApYra TOJbKO BEAMUYHHOH K.

Pacuer gesmanuu no dopmyne TpeGyer MHoro BpeMeHH. Ilosro-
MY BBIUHCJeHHe TalJHLbl BHIOMHSAETCH Mo cxeme (Taba. 16) CxeMa
NOCTPOCHA TaK, YTO OHA He TOJbKO YIpOoLlaeT BBIUHCJEHHS, HO H CO-
KpallaeT HX NPUMEPHO HamoJIOBHHY. BO3MOXKHOCTbL COKpalleHHst BBI-
unc/IeHni#i 060CHOBBIBaeTcsl caexyiouum obpasom. Ilepenumem dop-
MyJay faeBHanuu (44), W3MEHHB MOPSJOK CJaraeMblX:

8=D sin 2k’ +E cos 2k’ +A+B sin ¥’-+C cos x’. (64)

ITepBbie nBa caaraemmx D sin2«” u E cos2x’ npasoit uactu ¢op-
MYJIBl RDPEACTABJSIOT CcOG0H BEIpAXKEHHS YeTBepTHOH [eBHAIlMH OT
cun D’AH w E’AH B 3aBucumoctu oT Kypca k’. Ilpu uerHoMm umcre
PaBHOOTCTOSIIIUX KYPCOB B BHIUMC/IsieMOM Tabuauie Jio60My Kypcy K’y
COOTRETCTBYeT 00paTHblll Kypc k’s. Ho Aasi KypcoB, OTJIHYAIOIIMXCS
apyr or japyra Ha 180°, MHOXKMTeqH 1pH KodpdHumeHTe D umeroT
OJHHAKOBHIE BEJHYHHBHl M 3HAKH:

sin 2x’p=-sin 2 (x’;4-180°) =sin 2«’,.

To Xe camoe xapakTepHO W AJs MHOXKHTeNeH npH Koadduimen-
Te E:

cos 2k’ =cos 2 (k¥’;+180°) =cos 2«’}.

3necb B MaTeMaTHUeCKOH ¢opMe BEHIpa)KEHO OCHOBHOE CBOMCTBO
YeTBepTHOH MEBHALMH — COXPAHATb CBOI0 BEJWYHHY M 3HAK Ha 00-
paTHBIX Kypcax.

Taxum obpasoM, caaraemsle D sin2x’ u Ecos2x’, a Takxe HX
CYMMY JOCTA4TOYHO BHIYHCJHTb TOJNBKO AJSl MepBhIX 12 KypcoB u3 24,
HaunHas ¢ kKypca 0°. Ha ocranpubix 12 Kypcax uuciaoBasi BeJMYHHA
yeTBEPTHON JeBHALMH 6epercs HJsl MOJNYYEHHA ajareGpaHyecKolt Cym-
MBI [[eBHALHH yXe B TOTOBOM BHJE.
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Caaraemble Bsink” u Ccosk’ Bblpaxkaior coGoH NOJYKPYrOBYIO
nesuauuio ot cu1 B'AH u C’AH. MHoxuTenu sink’ W cosk’ npu Ko-
s¢pdunnentax B u C Ha oOpaTHBIX KypcaxX COXPaHSIOT CBOIO BEJH-

YHHY, MEHSs 3HAK Ha I[POTHBONOJOMKHBIN:
{

sin k’a=sin (k" +180°) =—sin k’y;
cos k’s=cos (k’;+180°) =—cos ’;.

Cnaraemple Bsink’, Ccosk’ u ux ainreGpanuyeckyi0 CyMMy Io-
CTAaTOYHO BHIUMCAHTHL TOJBKO [JiSi NEPBOH MOJIOBHHHI OOIIEro 4HCHaa
KypcoB Tabuuusl. s OCTaJdblBIX KYpCOB HYXHO B3fTh TOTOBLIE Be-
JIMYAHBI CJAaraeMblx, HO ¢ OGpaTHBIM 3HAKOM.

B nepsoit wactu dopmyan (64) uMmeeTcs ellle OZHH WJIeH — KO-
spdunuent A nocrosHHoi NeBHauMH. DTOT KOoahduUKEHT aareGpau-
YeCKH CYMMHPYETCS C OCTaJbHBIMH Y/JeHAMH YDaBHEHHs JEBHALMH
NpH BCeX 3HAyeHHAX K’ KaK IOCTOSIHHOE MO BeJHYHHE H 3HAKy cJja-
raemoe.

O603BaunuB CYMMY MepPBBIX ABYX 4jeHOB GOPMYJIBl uepe3 o, Koad-
¢uumenT A NOCTOSHHOM JeBHALlHM 4epe3 B U CyMMY IBYX NOCJEIHHX
cjlaraeMblX 4epes y, MOXKHO BHIPA3HTb XOJI BBIYHCJAEHHH TabJHIb
IeBHALlUH TI0 PACCMATPHBAEMOH cXeMe TAKHMH CTPYKTYpHBIMH (op-

MyJaMHu:
Go_180° =0a-+}p+v;
O180_360° =0-}-f—.

B cxeme (ta6a. 16) wien D sin 2k’ BHIYHCASIOT H 3alHCHIBAIOT B
croabue I; unen E cos2x’— B croabue II. CyMMy Xe 3THX YJIEHOB,
0603HAYEHHYIO Yepe3 ¢, NOACYMTHIBAIOT W 3amuchBaioT B croabue I11.
B cronbue IV x BenuyuuHe o anarefpanuecku npubasiasiorcsi Kosdohu-
nueHT A nocrosHHOh aAeBuanuu. CleflOBaTeNbHO, B 3TOM CTOJOIE
3aNUCHIBAIOT CYMMY uJeHOB o-f, KOTOpyl 3areM HCHONb3yOT 6e3
KaKux-Ju00 M3MeHeHHH NpH BEIYHCJEHHH AEBHALYWM KakK Ha Kypcax oT
0 no 180° rtak u Ha Kypcax ot 180 nmo 360°

Caaraemule Bsink’ u Ccos &’ BHuHCAAIOT B cTonbuax V u VI, a
UX CYMMYy, T, €, BEJHUHHY Yy, 3aHOoCcAT B cronben VII.

HickoMyio AeBHanuio ajsi kypco oTr 0 go 180° Tounee mo 165°
BHIUKCJAIOT B COOTBETCTBHM C NepBOH CTPYKTYpHOH (pOpPMYJIOH Kak
asrebpanyeckyio CyMMy BeIW4HH (a-+PB)--y, s3anucaHHmX B CTOJO-
nax IV u VII. Oas kypcos ot 180 mo 345° kak 3TO mpeayCcMOTpeHO
BTOPOH CTPYKTYPHOH ¢opMmyJofl, GepyT anre6paHuecKylo pas3HOCTb
BEJHYHH, HAXONAIIHXCA B Tex xe cronbuax IV u VIL

Bolunc/ieHHs N0 ¢XeMe CJefyeT BHIIOJHATL ¢ TOYHOCThIo A0 0,01°
a BbIUNC/JEHHBIE NEBHALUHH OKpyrauTe no 0,1°, Tak kak Takas TOU-
HOCTb BIIOJIHE YAOBJETBOPSieT TPeGOBaHHAM CYJOBOXKIEHHUS.

Hasi obieryeHusi BHYMCINTEIbHOH pabOTHl Bce MHOXHTENH B pac-
YeTHO CXeMe NpPHBEAEHB K OJHOH TPHrOHOMeTpHUYeCcKOH (YHKUHH —
cunycy. KpoMe TOro, cocTaBieHBl cHenHaJbHBie TaGJHIbI (MPOH3Be-
IeHHsl AYT Ha cHHYcH DyMG6oB uepe3 10° u uepes 15°), rme aawrcs
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Taﬁnpua 16

Buiuscnenue TaGauusl gesuauud no koapduumentam A, B, C, D H E Ha 24 komnacHmx Kypcax (uepes 1f °

3.r=[(D sin 2" + Ecos 2k’) + A] +: (Bsink’ + Ccos k')

TaGauna AeBHANHY

D=0 e-o,  |Yememn | Amgoae | B0y | coviry |TOMEN act| 8| e |oe
) (4epes (uepes 15°)
Mu, ] D°XMH. | Ma. | E°XMn. I+I1 IU+A | Ma | B°XMm | Ma. |(':°><Mn V+VI 1% 4y IV—VvII
- | 1 - it 1 v - v -] w vil - viI - X
0 o 1 | —040° |—040° |-020° 0 r 1 |+120° |+120° |IN O +10° S 180 —14°
Sso [—0.30 Seo | —0.35 —0,55 —045 |S;5 [—0,13 S |+1,16 |+1.08 15 [+0,6 195| —1,5 .
Se |—0,52 Sy |—020 ([—072 =052 (S, |—0.25 Seo |+1,04 |+0,79 LT 30 (+03 210( 13 ~
1 [-060 ] 0 —0,60 —040 |S, |—035 S |+085 |+050 NO 45 (40,1 SW 225} -—0,9
S¢ |—052 ~8a | +0.20 -032 —0,}2 Sep | —0:43 S | +060 |+0,17 60| 0 240 —0,3
Sz |—030 —“SG(, 4035 +005 " |+0.25 s, |—048 Sis | +031 |—0,17 75| +0,1 255 +04
0 0 -1 |+040 |+040 +0.,60 1 |—050 0 0 —050 1Qst 90 |+0,1 w270 +1,1«
—S30 |+0,30 —Se [+035 | +065 +0.85  |S;5 |—048 |—Si5 |—031 |—079 105 | 40,1 285!+ 1,6
—8e (+052 —S3 |+0.20 +0,72 +0,92 |8 | —043 | —Ss0 |—0.60 | —1,03 120 | —0.1 300| +2,0
-1 |+060 0 0 +0,60 +080 S, [—085 |—Sss | —085 [{—1,20 |SO135 |—04 NW 315|420
~Se, [ +052 S |—020 [+032 +052 |Sg |—~025 |—Se |—104 |—129 150 | -0,8 330, +1.8
~Sa0 }+0,80 Seo | —0.35 —0,05 +0,15 |Sis [~013 |—Si |—116 |—129 165 | —1,1 345+ 14
F \

Kontrpoas: VIII+IX=21V



rOTOBbIE NIPOH3BEJAEHHS BEJHMYHHBL! TOTO HJIM HHOTO KOo3(phHLUHeHTa HA
CHHYC COOTBeTCTBYlollero Kypca k’. TaGuauupl sTH nomemeHsl B Mo-
PEXOAHBIX M B OTAeJbHO wu3fasaBmuXca JleBHaUMOHHBIX TaGJHIAX.

Tabauua neBHauuH MoXeT GbiTh BBHIYHC/IAEHA M IO APYTOi CXeMe,
cojepxainiei He 24, a 36 paBHOOTCTOSAIIHX KOMMACHLEIX KypcoB (ue-
pe3 10°). Onnako B HacTosiliee BpeMs Takas CXemMa NPHMEHsETCH
PeNKo, TaK KaK NPH MaJbiX BeJHYHHAX OCTAaTOYHOM JAEBHAIMH pe-
3y/abTaT BHIOODKHM ee Ha J000H NPOMEXKYTOUHHIH KYPC C JIHHEHHOH
HHTEPIIOJSANHEH JOCTATOYHO TOYeH H NO TaG/HLe, BHIYHCAECHHON AJs
Kypcos yepe3 15°.

PaccMoTpenHblil B 1aHHOH Iy1aBe METOX BHIYHCJEHHS TAOAHLbI He-
BHALHH HMeEET ellle OJHO BAaXKHOe [OCTOHHCTBO, NOMHMO Y¥Xe YIO-
MSHYTHIX paHee; OH MO3BOJSIET BhISIBHTb, C KAKOH TOYHOCTHIO NMPOHU3-
BOJHJIOCh ONpe/efieHHe TOofl OCTATOYHOM  IeBHAIMH, KOTOpas HCHOJb-
30BaHa IIPH BLIYHCJIEHHH Ko03(¢uuueHToB H Tabauubl. BoamoxkHOCTb
TAKOI0 KOHTPOJISI 00YCJOBJIEHA TEM, YTO BBIUHUC/IEHHAS HEBHALHS TPaK-
THYECKH CBOGOJHA OT CJaydaiHBIX OWHO0K HAOGJIOAEHHI, B TO BpeMsd
KaK JeBHaliHd, onpellesieHHas HO MeJeHraM, COZEepXKHT TaKHe OUIHGKH.
CaenoBaTeNbHO, COMOCTABJAS TAOMHYHYIO BBIUHCJAEHHYIO NEBHAIHIO C
JeBHALHEH, N0JydeHHOH HaOJIOJeHHSIMH Ha TOM XK€ IJIaBHOM HWJIH YeT-
BEPTHOM Kypce, MOXHO CYAHTb O TOYHOCTH HabawoAeHuil. OueHky rou-
HOCTH HpPOU3BOAAT 110 pPAa3HOCTH BHIYMCJIEHHOH M TaGJAuUHOK AeBHa-
nun Ha Kypcax 0, 45, 90, 135° u 1. n. Korna sra pasnocte He mpe-
BocxoauT 0,3°, HaG/I0NEeHHs CYMTAIOTCA BHINOJHEHHBIMH  XOpOLIO,
Boénbilas ke pasHOCTb CBHIETEJNbCTBYET O TOM, YTO IIPH IeJeHroBa-
HuW VST OHpefiesieHHs] OCTAaTOYHOH AeBHAUMM OBIJIH JONYLUIEHH omub-
KM ¥ [OJIAraThCsi Ha BBIYHCAEHHYI0O TabAHIy Heab3sa. B atoMm ciyuae
Hajo BHOBb ONpeAe/HTb AEBHALHUIO H BHIYHCIHTH TAGNHIY TO HOBHIM
DAHHEBIM. ’

Tax xak noBropeHHe paGoThl BJeyeT 3a cobofi  AomoJ-
HUTEJBHYIO 3aJepXKKYy CyAHa, TO sICHO, 4YTO ONpelefieHHe HeBHA-
UMK HaJ0 CTPeMHTbCSl BCEerAa BHIMIONHATL ¢ MAakCHMAaJbHOH TOY-
HOCTBIO.

B sakawoueHue mOKaxeM Ha NIpuMepe BBIUHCAEHHe TafJUIL OCTa-
TOYHOR JeBHALHH 1O NPHBEACHHBIM CXeMaM.

Hpumep. Ha pefine nmopra K BHINOMHHAM YHUUTOXKEHHE NONYKPYroBOA H Kpe-
HOBOMA HeBHAmMH I/aBHOro Xommaca. Ilociie 9ero NMPHCTYNHJH K OUPEACTEHHIO OCTa-
TOUHO MeBRALMH M BLIYHCJAEHHIO TACJHILL -

Onpenennsy 1o negeHraM CTBOPOB [EBHALHIO HAa BOCBMH TVIaBHBLIX H 4er-
BepTHHX KOMIACHHX Kypcax: ~

=+019°: Bsz—] ,50;
5No=+0,l; 5sw=—0,6;
605t= +0:2; aVJ= +1v0;

dgo=—0.3; Bw=2.1.

2. Mo cxeme Bouucauan xosbduuwentst A, B, C, D u E ocratouno# zxe-
pragui (cM rTaba 15). Tlo meauwuusam Koaqs(buuaemos 3amxoqma L3710 nenyx
roBasi ACBHALMS YHHUTOMKEHZ BMOJHE YAOBACTBOPHTENbHO (B==—05% C=41,
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Bis

UerBepTHass M NOCTOSIHHAS JIEBUHALMH, KaK NOKasmBalOT Kodbduument D, E u A,
TaKXe HMEIOT MONYCTHMBlE BEJHUUIILL

3 Ilo naiigeHHuM K03¢(UUHEHTaM BHYHCAHAM TaGAHLY OCTATOYHON JeBHAILHH
OAs. 24 paBHOOTCTOALIMX KYypcoB, Ffoab3ysich cxemoft (cM Taba 16) Ilpomexy-
TOYHHE BHIYHCICHHS BHIOJHSAM C TOMOIBIO Tabauubl <I1poH3BeAEHHS Ayr Ha
cuHycHl pymGos», nmomemenHofi 8 MT—63.

ITo oKonwaHuM pacdeTa INPOH3BENH KOHTPOJb TOYHOCTH OlIpefieleHHs JeBHa-
HHH, [/ Yero CPaBHHJAH BHYMCJIEHHYIO JAeBHAUHIO C HaOJIOAEHHON 'HAa TJaBHBHIX H
ueTBEPTHHIX KOMMACHHIX KypcaX. YOeIHBIIHCh, 9TO Ha BCeX YKa3aHHHIX Kypcax
pasHocth TabauyHOM H HAOMOACHHOR JeBHaluu He npephmaer 0,3°, 3anonHHAH
6nauk TaGamub JEeBHAUMH H BHBECHAH €ro Ha BHIHOM MecTe B IUTYpMaHCKOR
pyOke ~

WNsnoxeHHwi 31ech cnocol BLIYHCAEHHA TabJaHUBI  OCTaTOYHOH
JeBHALMH KOMIaca He sIBJAfieTCAd eJHHCTBEHHHIM. MOXXHO, Hampumep,
BBHIYHCIUTDL TaOJaUIy mo HaOGJIOAEHHSM [eBHANUY Ha  NATH PaBHOOT-
CTOSIMX KOMIACHHX Kypcax MJM JXKe o pesysnbTaTaM HW3MepeHui
rOPH3OHTAJbHEIX cuig H’ Ha TJaBHBHIX M YETBEPTHHIX Kypcax ¢ To-
MoIlbI0 AediieKTopa.

Wmerorcss u apyrue cnocoOwl. Opuako Bee 3TH CnocoGHl  HA
IpAaKTHKE TMOUTH He NMPHMEHSAIOTCS H NOSTOMY B HallleM Kypce He pac-
cMaTpHBaloTCs.

§ 57. ONPERENEHUME MATHUTHOTO NENEHrA
OTRANIEHHOrO MPEAMETA

BosbIMHCTBO MpUMEHAEeMbIX B HACTOSIIee BPeMs CHO-
co60oB omnpefieseHHs] JeBHAUMH OCHOBAHO HA CPABHEHHHM BEJIMYHH Mar-
HHUTHOTO H KOMIIACHOTO TMEeNEeHrOB CTBOPA, OMUHOUHOrO TPeaMeTa Hau
CBeTHUNA: -

8=MIT—KIT nnu §=0MII-—-OKII.

Kak nmpaBujio, npH onpeleNeHW HeBHAUHH MEJNEHTYIOT CTBOP,
MAarHUTHBIH TI€JIEHT KOTODOTO H3BECTeH WJIH JXe MOXeT ObTb HafleH

no ¢opmyae
MIO=HII—d,

rae HII u d — BeuyHHbL, CHUMaeMble C HABUTALMOHHOA KapTHl.

Ecnu B pafioHe, rie onpefefsioT AeBHAIIMIO, HET HAHECEHHHIX HA
KapTy CTBOPOB, TO HEOGXOAHMO MOJYYUTb MATHHTHBIE IeJeHT Ka-
KOro-1H60 OTAAaJEeHHOro mpeaMera. s 3TOro cjieAyeT B3ATh KOMHAac-
Hbl€ TIEJIEHTH 3TOTO TNpPeAMEeTa Ha BOCbMH TVIABHBIX M YETBEPTHHIX

KOMNACHHIX KypCax, a 3areM BHIYHCAUTb CpelHee apHdpMeTHuecKoe
H3 HabmogenHunx KI1.

8
£ (65)

8

CnpaBefnBOCTb 3TOH (GOPMYJH NOK4a3BIBAETCA CACAYIOIHM 06-
pasoM. MarHuTHBIH TNEJEHr NpeXMeTa HAaXOAAT M3 BHIPAXKEHHS

MII=KI+-6.
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[Ipeanonoxum, uro sHavenns KII u & Aas TIaBHBIX ¥ 4eTBEPT-
HBIX KOMIIACHBIX KyPCOB M3BeCTHH. Torma MoxeM HanHCaThb:
MIT=KIIn}6x;
MIT=KlIxo-+}6no;
Mﬂ:KH08t+6ost;

N B A NI

M =KIInw+46xw.
Halina cymMMy JeBHIX M TNpaBhIX yacTell BCeX BOCbMH YypaBHe-
HHH, MOJYUHM

8 8
., 8MII="Y KT+ Y.
NS>
8
>3
Ho xak 6blno gokasaHo paHee B § 55 —l—g——: A,

c¢JefoBaTe/IbHO,

MI=-1—_ 14,

Y KOMIacoB, YCTAHOBJIEHHHIX B JIMaMeTPaJbHON MJOCKOCTH CYAHA
B JOCTATOYHOM YAAJEHHH OT HECHMMETPHYHOTO MSATKOIQ Kejae3a, mo-
CTOSIHHAsl AeBHAlHA Maja M NMO3TOMY Ko3¢p¢uuueHToM A MOXKHO Ipe-
HeGpeub.

[TosToMy nmpuHHMAIOT:

iKH iom7
an‘s ; OMHzer_.

TounocTe oOmpeReseHHsT MarHUTHOTO IeJICHra OTAaJieHHOTO MNpej-
MeTa, a 3HA4YUT, H TOHHOCTb ONpeAeJ]eHHss MO HeMY JEBHAIUH KOM-
fAaca 3aBHCHT OT PACCTOSIHHSI MeXAy NpeaMeToM u cydHoM. Uem
GoJablle AYaMeTp LUPKYJISHHA CYAHA, TeM Ha GOJbIIEM pacCTOSAHUH
RKOJKeH HaxoauTbcs mnpeamer. PaGoTas Ha cydHe cpeldHEro HJH
KpPYHHOrO TOHHAXa, HeOOXOAMMO IEJIEHrOBaTb MNpPEAMET, PACCTOSHHE
KO KOTOpPOro COCTaBJsieT He MeHee 15 MHJAb, UTO 324acTyl0 HEBO3-
MOXKHO 7BHIONHUTb. [109TOMYy Ha mpakTHKe CYAOBOAMTENb BBIHYXKJIEH
HCHOJb30BaTh Gosee GAM3KHE K CYAHY npeaMerhl. UroOul obecrneunts
JOCTATOYHYIY TOYHOCTb OIIpefesieHWs] MaTHHTHOTO INeJeHra u JeBHA-
LMK, MOCTYN@IOT TAK: mepel rauanoM paboTel GpocaioT B BoAy Oyek
M TeJEHI'H mpefMeTa HAa KaXJOM H3 BOCbMH KypcoB O€pyT B TOT MO-
MEHT, KOrhna cyAH® npoxoAaut BOau3u storo Gyitka. Torga mneseHru
O6ynyT B3ATH NOWFH M3 ONHOR TOUKH, eCqH TOJbKO Oyek He Oyader
ApeiipoBaTh MOA MeHCTBHEM BETpPa MJH TEUCHHS.
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fnasa IX. INEKTPOMATHUTHAR OEBUALUA

§ 58. OCOBEHHOCTHM MATHWUTHOrO NOnsa CYQHA

Bo BpeMs BTOpOi MHPOBOI BOHHEI HMIMPOKO NPHMEHS-
JINCh MarHUTHBHIE MHHBL, KCTOpHE 06/1amaioT COCOOHOCTLIO B3PHIBATh-
Csl MOJX BO3IEiiCTBHEM MAarHUTHOTO NOJSI CYJHA.

OCHOBHO!I XapaKTepHCTHKON JI000r0o MarHMTHOrO NOJS SABJIAETCH
ero HamnpsKeHHOCTb, BhIPAXaeMasi BEKTOPOM, HANPaBJCHHBIM IO Ka-
caTeNbHOH K MArHHTHOH CHJIOBOIl JIMHHM B JIAHHOH TOYKe IPOCTPaH-
cTBA.

Onpenensiss BEKTOPH HANPSIKEHHOCTH, MOXKHO H3YYHUTb M OCOOEH-
HOCTH MAarHUTHOTO MOJs cyfHa. 3aMeTHM, uto Anas oGecneueHus Ge-
30MaCHOCTH IJIaBaHHWsl CyJHA B paHoHax, TJe MOTYT BCTPETHTHCS
MarHuTHbie MHHBI, OUYeHb BaXHO 3HAaTb CBOHCTBA CYLOBOTO MarHHT-
HOrO IOJSI B AMAMETPAJbHOH IJIOCKOCTH ¥ B IJIOCKOCTH MHJAEJb-
UIMaHroyTa CyAHa Ha ONpelesIeHHOR riyGHHe moj KHJeM, HaseiBaeMoh
rTAyGHHON 3amMUTH L

PaccMoTpuM 151 3THX YCJIOBHil XapakKTepHCTHKH CYAOBBIX moJed,
CeJIaB TIPELNOJNIOKEHHE, YTO MATHHTHRIE MHHBl PEArHPYIOT TOJLKO HA
Te COCTABJAIOIME HANPAXKEHHOCTH IOJSA, KOTOPHE HANpPAaBJeHH Bep-
THKAJbHO.

MartuTHoe none or NnpoRoON6GHONO NOCTOAHHOrO
HaMarHiMuuMBaHua

[TpeanosoxuM, 4T0 CYAHO B NMPOAOJHPHOM HANpaBJEHHH NOJ BJIHA-
HHeM 3€MHOrO MarHeTH3Ma HaMAarHH4YeHO TakHM o6pasoM, YTO B HO-
COBOM €ro 4acTH HAXOAHTCS CeBEepPHHIA MOJIOC, a B KOPMOBOH — IOXK-
Hpifi. MarHuTHOe mnoJie rpadHMuUeCKH MOXKHO NPENCTaBHTh CHJOBBIMH
JIHHUSIMH, BHIXOASIMIMMH M3 CEBEPHOrO NOJIOCA U TEpPeceKalOmHMH B
HEKOTOPHIX TOYKAX INJOCKOCTb, JEXKAIIYI0 Ha rJiyOHHE 3alUThI
(puc. 110). TTocTporm B KaxJ0# M3 3THX TOYEK BEKTOPHI HAMPsKeH-
HoCTH TOJs, a 3aTeM pasjoXHM HX Ha TOPH3OHTAaJbHbIE ¥ BEPTH-
KaJpHBIE CcOCTaBisiolne. Ecau cOeNMHHTHL KOHHBI BCEX BepPTHKA/b-
HBIX COCTABJSIOMIHX IJIABHOH KPHBOH, TO MOJIYUHM rpadHuecKyio xa-
PaKTepHCTHKY MarHHTHOTO NOJA OT NPOJOJIbHOTO NMOCTOAHHOIO HaMar-
HHYMBAHHSA CYAHAa B NHAMETDAJbHOH IJOCKOCTH HAa riyOHHE 3alHTHI.
dt1or rpadHk HasLIBaeTCs KPHBOH BEePTHKAJbHHIX COCTAaB-
Jai0mux u obosnauaercs Lz. M3 rpaduka BuAO, YTO NOJIE OT MpO-

! TnyGunoft 3amuTH Ha3LIBAIOT TAKYl0 HAAMEHbINYI0 TMyCHHY NOX KHAEM, HA

KOTOpOH MOC/J€ pasMarHMUMBAHHA CyZHA HANPAXKEHHOCTh €r0 MAarHHTHOTO MO paB-
Ha HyJo.
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JOJBHOIO HaMardsu4HBaHHus

-= 7. .  HMeeT HaboJblyl0 Hanps-
- >~ XEHHOCTb BOJH3H OKOHEUYHO-
T YW ~

/‘fﬂrh\ / ) cTeli cyiHa H HaMMEHbIUYIO
g ey mon ero cpenpuer uactbio. Ho
N W 34aThb TOJBKO pacnpeie/eHue
L BeJAHYHHEBI HanpsXEHHOCTH
HOJ KOPIYCOM CYHAHA elie He-
Puc. 110. KpHBas BepTHKa/JbHHX COCTABJSAIO- nocratouHo. Baxmo BHAC-
W% HaNpAKEHHOCTH MarHTHoro moas or HHTb, KaK 3aBHCHT Hanpd-
APOAOJbHOTO MOCTOAHHOrO HAMAarHHWYHBAHHA JKEHHOCTb IMoJiga OT Kypca
cydHa H LIHPOTH paHoHa nJia-
paHus. M3BecTHO, 4TO TBepJoe B MAarHHTHOM OTHOUIGHHH KeJe30 IIpH
nepeMeHe Kypca H IUPOTH COXpaHseT CBOH MAarHHTHBIE CcBOMCTBa Oe3
naMeHeHnil. [1o3ToMy OpAMHATH KPHUBOH BEPTHKAJbHBIX COCTABJAIO-
mux Lz ABASIOTCS MOCTOAHHBIMH. DTO HOCTOSHHOE MO CBOEH XapakTe-
PHCTHKE MarHuTHOE noJie Bceraa oﬁnapymHBaeTca nop KujeM, Hesa-
BHCUMO OT TOro, KakKHM KypCcOM H B KaKoi HIHpOTE NJjaBaet CyAHO.

MarauTHoe none or nonepeuncro
NOCTOSIHHOTO HAMArHMUMBaHUA

Ecin HOCTPOHTh B IJIOCKOCTH MHAENs HA TIyGHHE 3aIlUTH BEX-
TOpPH HANPSIKEHHOCTH MATHATHOTO NOJIS OT MONEPeYHOro MOCTOAHHO-
rO HAMATHHUHMBAHHS M COEIMHUTH KOHIbI BEPTHKAJbHLIX COCTaBJSIO-
IAX STHX BEKTOPOB [JVIABHOH J/IMHHMEH, TO TNOJYYNM KDHBYIO BEPTH-
KanbHBIX cocTasasiiomux Mz (puc. 111). Kak BHAHO U3 PHCYHKa, NOA
CcpejiHell 4acThiO CyJHA HANPSKEHHOCTh MOJs GJM3KA K HYJIO, HO NO
HaTPABJEHHIO OT lieHTpa K 6op-
TaM OH4 HOCTEMEHHO BO3PACTaeT

L0 MakcuMyMa, a 3aTeM BHOBb L= F mpl
HayyHAaeT YMEHbIIATHCA. ITonnoe yald 7 ~ N\ .
yicue3HOBeHHe ToJsi HabJojaer- /[ N :
.5l HA 3HAYMTEJbHOM PaCCTOSHHH [ % .
or cynna. Mmenno mostomy kpr- ~J_{N 777

Bag M, KaK u npeLAylas Kpa-

Bas L, He camBaeTcs C JUHHEH pyc. 111, Kpusas BEPTHKAJbHBIX COCTaB-
I‘JIy6PIHbI 3AIIUTH, & JHIOb T0-  JAOMHEX HANPSKEHHOCTH MAarHHTHOrO no-
CTerneHHo K Helt npnﬁnn}xae'r- Jsi OT TMOTepeyHoro MOCTOSIHHOTO HaMmar-
cs B cBoehr  mepudepuiiHof HHMHBAHAA

YacTH.
VuuTHBasi, 4To paccCMaTpHBaeMoe IOJie CO31aeTCs TBEPIAbIM Ke-

71e30M, CJEIYeT 3aKJIOUWTb, YTO HANMPsKEHHOCTh NOJsL OCTAeTCsa TMO-
CTOSIHHON Ha BceX Kypcax M BO BCex IIHPOTax.

MaruuTHoe none Or BEPTMKHANbHOTO
NOCTOSHHOTO HaMarHW4uMBaHMs

Pacnpefie/ieHie HanpsKEHHOCTH MAarHATHOrO nojs Ot BEPTHKAJb-
Horo mocrosHHoro namaramumsanms B JIT cyAHa u B TJIOCKOCTH MH-
Hejb-lMaHroyTa Ha TayOHHe 3alluThl rpaduueckn H3o0paxaercs
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KPHBO# BepPTHKAJbHBIX coctaBiasiomux Nz (puc. 112). Opaunatst sToft
KPHBOH SBJSIOTCA TaKXKe NOCTOAHHBLIMH.

B ortanuHe OT ABYX NpefbAYHIHX 3TO MOJEe HMEET MaKCHMAJBHYIO
HANPAXKEHHOCT> B BEPTHKAJbHOH IVIOCKOCTH IIOX CPeRHeil YacThio
cyaua. [To HanpaBjeHHSIM Xe K HOCY, KOpMe M K 6OpTam ero Hamps-
XKEHHOCTb TIOCTeNeHHO YMEeHbIIAeTcs.

AGcoaioTHHE 3HAYEHHS HAanpsKEeHHOCTH MOCTOSHHBIX CYAOBBIX IO-
Jefl HeomWHakosbl. M3amepennss Ha PpasaAHYHHX CyAax NOKa3blBaIOT,

Puc. 112 Kpusas BepTHKAAbHMX COCTABJSIONHAX HANPHAKEHHOCTH MATHHTHOrO MOJS
OT BEPTHKAJAbLHOTO MOCTOSHHOrO HAMArHHYMBAHHS

~

YTO Yaule BCEro HauOOJbINYI0 HANPSIKEHHOCTb HMEeT NoJje OT Bep-
THKaJbHOTO0 HAMATHHYMBAHHSA, 2 HANMEHBIIYIO — OT MONEPEYHOro,

O6wum ceoldcraom ecex Tpex nosell Or NOCTOAHH020 HAMASHU-
YUBARUA ABASETCA TO, YTO UX HANPANCEHHOCTb He SABULUT HU OT
Kypcd, HU OT WUPOTHL. )

Mgarkoe B MArHHTHOM OTHOLIEHHHM CYIOBOE Ke/Je30 HaMarHuiu-
BaeTCs -B MATHHTHOM nHoJe 3eMau HHAYKTHBHO. B pesyiwrarte Takoro
HaMarnuuYHBaHua o6pasylTcs mnepeMeHHHle CYJIOBLHle MAarHHTHHE IO~
Jifl, KOTOpble PacCMOTPEHEl HHIKeE. -~

MarauTHoe none or NPoAOCAbLHOro
MHAYKTMBHOrO HaMarHMUMBAHMS

IMycts cymHo JsiexXHT Ha MarHHTHOM Kypce B NO mau NW yer-
BepTH. Torna nol BO3SAEHCTBHEM MATHHTHOTO moJsi 3eMJH, B 4acT-
HocTH cocraBiasiomedr X, cyAHo npuoGpeTET MarHUTHHE CBOMCTBA.
B HocoBoil yacTH CyJHa BO3HHKHET CeBepHHIfI moJioc, a B KOPMOBOHK —
I0XHBI. BOKpyr cyAHa ofpasyercsi MarHHTHOE INOJe, YacTb CHJOBHIX
AHHHE KoToporo Oymer pacmosaratbes B JI1 cynHa w mepecexaTh
JIMHUIO TIYOHHBI 3ALIHTHL
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=X Eciu mOCTPOHTL  KPUBYIO

5 = BEePTHKAJbHEIX COCTABJSIONHX
R SN HANpsKEHHOCTH NOJs, TO MO-
/// /i ‘3 W ayuum KpuBywo Az (puc.113).
1 \  Buemne oHa cXOgHa C KpH-

poit Lz. CuaemoBatenbHo, B

/
N ?\’L{L_{.L}— OTHOLIEHHH  pacnpefiefeHus
HanpsXE€HHOCTH NOA AHHIIECM
Puc. 113. KpuBasi EepTHKaJBHHIX COCTaBJSIO- CyAHa mnoJie NpoNOJILHOTO MH-
IIMX HAUPAXKEHHOCTH MATHATHOrO noja or JAYKTHBHOTO HaMarHH4HBaHHA
IPOAOJbHOrO HHAYKTHBHOTO HaMarnHYHWBaHUs nonoﬁ}[o MOJII0 OT NMPOXOJIbHO-
0 TIIOCTOSSHHOI'O HaMarHHuy-
Banusi. OfHAKO XapaKTEePHCTHKH 3THX NBYX MOJeEH pPasJHYHb — MOJIEe
HHIAYKTHBHOTO HaMarnHYHBaHUS SBJSETCS TNEPEMEHHLIM, €ro Hamnpda-
KCHHOCTb H3MEHAETCH OT HYJA OO0 HEKOTOPOro MAakCHMyMa IIpu nepe-
MeHe KypcCa CyIHa, a TaKXe 3aBHCHT H OT MarHuTHOH IIHPOTHI MeECTa.
ﬂeﬁCTBI/ITeJIbHO, cOoCTaBJadOIIasa X, KoTopafd HaMarHiuMuuBaeT CYHAHO B
NMPOAOJbHOM HAaIpaB/JEHHH, HMEET BEJHYHHY

X=Hcosxk=Tcos/cosk.

Ha pasaugHeX Kypcax H B pasHbIX LIMPOTaxX cocrasisiomas X
NPHHHMaeT pa3Hble 3HAYEHHS.
Tak, na xypce k=0° umeem

X=Hcos0°=H,
Ha kypce k=180°
’ X=H cos 180°=—H,;

B 1wHupote, rae /=0° noayuum !

X=TcosIcosk=Tcosk
dT. I

UeMm GoJsbllle BeJHUYHHA cocTaBasmonesi X, TeM B Gojblleil cre-
IeHH HaMarHu4YHBaeTCs MATKOE CyHOBOe XKeJe30 B IPOJOJbHOM Ha-
ApaBJeHud H TeM GOJbINYI0O HANDPSXEHHOCTh GydeT HMeTb ero MarHHT-
Hoe none. Korpa xe X=0, To u HanpsxXeHHOCTb noJsA OyAeT paBHa
Hy/aio. B paHHOH MarsuTHOH IIHPOTe HANPSIXKEHHOCTb MaKCHMaJbHa
Ha Kypcax 0 u 180°. Ilo Mepe npubnuxkenuss Xypca k¥ 90 m 270° ona
y6bIBaeT MPONOPUHOHAJbHO KOCHHYCY K M CTAHOBHUTCS PaBHOH HYJIO
Ha Kypcax 90 u 270°. B atoM ci1yyae KpHBasf BEePTHKAaJbHBLIX COCTaB-
JSIOUIHX Az COMbeTCs C JIHHHEer MVIyOHHBI 3aLUTHI.

Ilpu uaMeHeHHH Kypca MeHSI€TCS HE TOJbKO BEJHYHHA, HO U 3HAK
cocTaBasionlell X: Ha Kypcax B CeBePHOH NOJIOBHHe ropuzonta X Ha-
npaBJjeHa K HOCY CyZHA, T.€. NOJOXKHTEJbHA; HA KYpcax B IOXKHOA
MOJIOBHHE TOPH30HTa cocraBasomas X orpunartenbha. Ilepemena
HanpaBsieHus X BieueT 3a co6Ofi mepeMarHMYMBAaHUE MSTKOTro JKeJje-
3a, YTO, B CBOIO ouepelb, BHIBHIBAeT H3MeHEeHHe HalpaBJIeHHs BEK-
TOpa HANpSKEHHOCTH MarHuTHoro noasi. Hampumep, Ha kypce 0°
(cocraBasromas X HOJOXHTENbHA) MOJ HOCOBOK OKOHEUHOCTbIO CYA-
Ha BepPTHKaJbHbIE COCTABJISAIONIME BEKTOPOB HANMpPSIXKEHHOCTH HAnpas-
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Jennl BHu3. Ha o6GpaTtHoM Xypce 3TH COCTaBJAMIOIME NOjA TOA Xe
4acTblo CyAHa OyLyT HanpaBJieHH BBEpPX.

ODTH 0COGEHHOCTH MAarHHTHOTO MOJIST OT HPOAOCJBHOIO HHAYKTHB-
HOTO HaMAarHMYHBaHHS HMEIOT BaXKHOe 3HAauYeHHe MAJisT PACCMOTpPeHHs
NIOC/IeAYIOero MaTepHaJa NAaHHOH TJIaBHI.

MaruMTHoE none OT nonepeyHoro
MHAYKTMBHOTO HaMarHMuUMBaHMs

CynoBoe MArkoe »Kejle30 HAMAarHHYUBACTCH TaKXKe IONEpPEYHOH
coCTaBJfOell Y 3eMHOTO MaTHETH3Ma, BEJIWUMHA KOTODOH BhIpaxa-
eTcs GopMyJoH ,
Y=—Hsink=—Tcos/sink.

B nauno#l mupoTe MakCHUMaJbHYIO BeJHYHHY cocTaBjsiomas Y
uMeer Ha Kypcax 270 u 90°, npu 3TOM Ha NEpBOM Kypce OHa MOJIO-
JKUTEJAbHA, a HA BTOpoM — oTpuuartensHa. Ha kypcax 0 u 180° cocras-
asawomas Y paBHa HyJa10. B COOTBETCTBHE C 3THM HANpfXKEHHOCTb MOJS
OT IMONIEPeYHOro HHAYKTUBHOIO HAMariHHYHBaHHs QBJSETCS MAaKCH-
MasbHOH Ha Kypcax O, W u paBHa nysaio Ha kypcax N u S. Orciona
JesaeM BHIBOJ, YTO HAaNpsi)KeHHOCTbL PaccMATPUBAEMOTO NOJR U3MEHS-
eTcs [0 BeNHYMHE H 3HAKy IIPONOPLHUOHAJBHO CHHYCY Kypca CyRHA,
Kpome TOro, oHa 3aBHCHT M OT MarHMTHO# IIHPOTH, KoTopas B ¢op-
MyJe XapakTepHayeTcsi BenuunHOH HakJoHenus I. Korma cyano
nepeMellaeTcsi NO HANPAaBJEHHIO K MAarHMTHOMY 3KBaTopy, rZe [
GIM3KO K HYJIO, COCTABNAWIAS Y M HANpPSIMKEHHOCTb NOJS YBEJIHUH-
BalOTCH, C MNepexojoM B 0ojee BHICOKHE IHMPOTH HAaNpsAXKEHHOCTDb
nonsi ymenomaetcs. [Ipn nigaBaHum cyAHa B MOpsSX, B Nperenax Ko-
TOPHIX PAa3HOCTb ILIHPOT HE3HAYHTENbHA, H3MEHEHHs HampsiKEeHHOCTH
N0 Mepe H3MEHEHHs MHUPOTH OYAYT HEGONBIIMMH M UMH MOXKHO Ipe-
He6peyb. JTO OTHOCHTCA TaKXKe K IOJIO OT NMPOAOJNBHOrO HHIYKTHB-
HOTO HAMArHHUMBaHMUS.

Ina  xapakTepHCTHKH DAaccCMaTpMBaeMOr0 MAarHUTHOTO  IOJS
CTPOSIT KPUBYIO BEPTHKAJBHBIX cocTaBjsaomux Bz. Ha puc. 114 xpu-
Basg Bz mnoctpoeHa Ajas Kypca B
BeCTOBOi moJioBMHe KapTymkH. [lo ‘ -ty
¢opme kpusas Bz aHaJOruyHa KpH-

BOM BePTHKANBHBIX  COCTABJSIO- . .

mux M,. Ho opaunath kpHuBO# M, T L N
MOCTOSIHHBI, BEJHYMHA K€ H Ha- /1( \\ R
npaBJjeHHe OPAMHAT KpHBOA B, ‘ J
3aBUCAT OT Kypca cyama., Ha kyp- /\’\Fh\ /

cax, OTIHYAIOUINXCS OT NPHHATOrO e A

Ha pHCYHKe, BHJ 5TOH KpUBOH OyIeT \L/LJ/<8

HHBIM, TaK KaK HampsKeHHOCTb IO-

Jisl OT TONEPEYHOTO HWHAYKTHBHOTO Puc 114, Kpupas BepTHKaJbHHIX CO-
HAMATHUYHMBAHHUSA SIBJSETCH BeJH- CTaBJSIOLHX HANPAKEHHOCTH MAarHHT-
uuHol mepemeHnofl. Ha kypcax N FOTO TOZR OF MOVSPERHOC FHAVKTHR
u S xkpuBasa Bz ciuBaercs ¢ Ju-

HHell TVIyOMHBE 3AIIUTHL.
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MaruuTHOC none or BepPTUKANbLHOro
MHAYKTMBHOIO HaMarHWuUMBaHMA

Msrkoe cyzoBoe :KeJ/i€30, HapdaAy C COCTABJSIOIMHUMH 3€MHOro
MarHerusMa X d Y, HaMardWuMBaeTCd M BEPTHKAaJbHOH COCTaBJIfAIO-
mefi Z, peMMYHHA KOTOPOH He 3aBHCHT OT KypCa, HO H3MeHseTCs INpH
nepexofe U3 ONHOH IMHPOTH B APYIYIO:

Z=Tsinl.

MaxkcHMaJIbHOH BEJAMUHHHEL COCTaB/fomlasi Z [NOCTHTAeT B paioue
MarHuTHHX noawcos. Ha marumtHoM akeatope Z==0. Kpome Toro,
IpH Tepexole CyAHA M3 OJZHOr0 MAarAMTHOTC NOJYyIIapus B Jpyroe
H3MEHAEeTCs] HanpaBJjieHHe (3HAK) COCTaBJsIOMed Z: K ceBepy OT mar-
HHTHOrO 3KBaTOpa OHAa HAampaBJeHa BHH3, T. €. HMeeT T10OJIO-

. JKHUTEJbHBIH 3HAK, & K 10Ty OT 3K-
oo BaTOpa OHAa JEACTBYeT B IPOTH-
I/ BOIIOJIOJKHOM HATIPABJEHHH, M il

I§ s = [IPHNHCHIBAETCH 3HAK MHHYC.
i 1. y B cBSI3M ¢ H3MEHEHHEM BeJHUH-
N

N
Vg

!
\ !
$ § 58

&

0y —

Hbl W HAaIpPasJIEHHs COCTaBJifAlO-

v mefi Z MeHseTcsi MarHHTHOE  CO-
i CTOSIHHE MATKOTO Xefesa CyAHa, a
W\ cIel0BaTENbHO, MEHAeTCA Hamnps-

§— - ;KeHHOCTb €F0 MAarHMTHOTO NOJA.
N, HanpgxeHHOCTD HM3MEHSETCH 10
TOMY e CaMOMy 3aKOHY, N0 KO-
. TOpOMY MEHfETCA  COCTaBJIAIo-
Puc. 115, KpuBag BepTHKaAbHHX masgs Z, T. e NPONOPIHOHAJb-
e gt 10, ey Mammmrioro  wakno-
HHHHlIyKTHBHOPO Hamar}?nqnaannﬂ HeHug 1 HH, Kax anHﬂT? T0BO-
PHTh, CHHYCY MAaTHATHOH M-

POTHL.

[MpemcTtaBuM cydHO, HaxOAsILeeCs B CEBEPHOM MAarHHUTHOM MOJY-
mapun. OHO OyneT HaMarHH4YMBaTbCA COCTaBJsOHIEA Z TakK, Kak
nokasano Ha puc. 115, Ecan Mbl HafileM BepTHKaJbHblE COCTaBJSIO-
HiYe HanpsXeHHOCTH MAarHUTHOTO MOAS OT 3TOr0 HMHAYKTHBHOIO Ha-
MarHp4Y4BaHUsl HAa riyOHHe 3amHUTH U COEAHHHM KOHILI COCTaBJISIO-
KX TNJaBHOH JuHMeH, To noayuuM Kpusyiw Cz. Drta KpHBas #BJA-
ercs rpaduueckoll  XapaKTepuCTHKOH paccMaTpPHBaeMOro  MoJsl.
Hs puc. 115 BuaHO, yTo HauOOJBLHIYIO HANPAXKEHHOCTDL MOJe HUMEeT
nmojx cpeaHedl yacThio cyaHa. ITo HampaBieHHIO OT CEPeAMHH CYyAHa
K HOCY, KOpMe H o6ouM 60pTaM BeJHYHHA HANPSXKEHHOCTH IOCTEIeH-
HO yMeHbluaeTcd. Takoil BHI KDPHBOH MHB VXK€ pacCMaTpHBaNM Iph
A3yYEeHHH OCOOGEHHOCTH MAarHHTHOTO NOJS OT BEPTHKAJLHOrO MOCTOAH-
HOro HaMarHuyuBaHusi (cM. KpHBYiO Nz). OnHako Kak W B Tpelbi-
OYIHX CAy4asaxX CXOACTBO 3THX KDHBHIX YKa3HIBa€T TOJBKO Ha IIpH-
MEDHO OAMHAKOBOE pacmpefeseHHe HANPSMEHHOCTH 3THX ABYX TMO-
JAel Tmoj KuJeM cyAHa. B oCTalbHOM Xe OHH CYmecCTBeHHO OWInva-
1oTcd. Hanpsi)keHHOCTb NOJA OT BEPTHKAaJbHOTC HHAYKTHBHOIO Ha-

.
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MAarHUYHBaHMd HENOCTOSIHHA IO BeJH4YHHe M HamnpasJendwo. Jocra-
TOYHO HM3MEHHTb IIHPOTY, KaK €ro HANPSAXKEHHOCTb CTAHET HHOH.

[lpu naaBaHuA CyHHA TO HampaBJeHHI0O K MATHATHHIM IOJIOCAM
HanpsikeHHOCTh Bospacraer. Korga ke CyAHO HJIET B CTOPOHY 3KBa-
TOpa, OHAa YMEHbINAETCs, a Ha MArHUTHOM 3KBaTOpe INPHMET HYyJe-
Boe 3Hauenue. Ilocie mepeceyeHMs 3KBATOP2 HANPSKEHHOCTh BHOBDL
HAYHeT YBEJHYHBATbCA, OJHAKO HANpaBJeHHe MArHHTHOro moJas Oy-
JeT yKe JPYTHM, TaK Kak HanpasJjeHHe HaMATHUYHBAHHUA H3MEHHTCSA
Ha NPOTHBONOJOXKHOE,

Taknm oﬁpasoM CYAOBbE MArHHTHHE NOJA HMMEIOT Ciefylomue
CBOHCTBA:

1) marHdTHHE NOJA OT NOCTOSHHOTO HAMAarHHYMBAHMs Xapakre-
PH3YIOTCS KPHUBHIMHM BePTHKAJbHBLIX COCTaBJAOMNX Lz, Mz u Nj;

2) BeKTOpPHl HANPAXKEHHOCTH BCEX 3THX MOJied MOCTOSHHBI MO Be-
JIHUAHEe H HANPAaBJEHHIO;

3) mMarHHTHBIE NOJIA OT HMHAYKTHBHOTO HAMArHHYHBAHHA xapaK-
TEPU3YIOTCS KPHBBHIMH BePTUKAJbHLIX COCTABARIOIMMX Az, Bz u Cg;

4) HanpsKEHHOCTb MArHMTHOTO 1OJsi OT IPOAOJBLHOTO HHAYKTHB-
HOTO HaMarHHYHBAaHHA (kpuBas Az) HM3MeHsSeTCS MO BeJHYHHE M Ha-
MpPaBJEHHIO NPONOPIIHOHANBHO KOCHHYCY Kypcal;

D) HanmpsiKEHHOCTb NOJH OT BEPTHKAJbHOTO MHIYKTHBHOTO HaMar-
HHYuBaHMA (KpHBAas Bz) u3MeHseTCcs NPONOPUHOHAJILHO CHHYCY
Kypca;

6) HanpAXeHHOCTb NOJS OT BEPTHKAJbHOTO MHAYKTHBHOT'O HaMar-
HHYMBAHUA, Xapakrepusyemas KpuBoii Cz, MEHAETCS C H3MeHEHHEM
MaTHUTHOH ILIKPOTHI;

7) HaupObOJbIIYI0O HAmpSAKEHHOCTh HMEeT NOoJe OT BEPTHKAJbHO-
ro IOCTOSIHHOTO HAaMAarHUYMBaHHs;, [asnee B YOLIBAOLIEM MOpSIKe
HIYT TOJsI OT NPOIJOJBHOTO IIOCTOSTHHOIO HaMAarHU4YHBaHMS, BEPTH-
KaJIbHOTO M IIPOJOJbHOTO HMHAYKTHBHOrO HAMAarHHYMBAHHA; HaHMeHb-
asi HanpspKeHHOCTb OOHUHO HabmiomaeTcd y moJeift ot NONEPEeYHOro
HaMarHu4YuBaHud.

OnxHako HYXKHO HMETb B BHLY, 4TO Jaxe OTHOCHTEIbHO CcaMble
cjJabbple M3 MarHHTHBIX IOJiell cyZoB GOJIBLIOTO M CpelHEero TOHHAXKa
crocoOHBl BLI3BATb B3PHIB MAarHUTHOH MHHEI.

§ 59. NOHATME O PASMATHMYMBAHMU CYROB

[as mpemoTBpailleHHs] MOAPHBA HAa MATCHHTHHIX MH-

Hax CyAa NOABEPraioTCA pasMarHMYUBAHHIO.
PasMarHMYMBaHHe TNPOH3BOAHTCA JABYMSI Pa3jiMYHBIMH MeETOAa-
MH — 6e300MOTOYHEIM H oOMoTOuHBIM. HasBanusa sTu ciegyer mo-
HHMaThb KaK YCJAOBHBIE, TAK KaK Pa3MarHMUuBAaHHE CYHOB KaK ORHHM,
TaK U APYrUM METOJOM BHINOJHSIOT C MOMOILIbIO OGMOTOK, IMHTAEMEIX .
TokoM. Ho B nepBom ciydae o6MOTKH HaK/JIAABIBAIOT HA KOPHYyC CYA-
. Ha BPEMEHHO, JIHIIb HA MEPHON pPasMarHHYMBAHHUs, WM Xe BooOmie

! CpoficTBa CYHOBMX MAarHHTHBIX NOJefi, yKkasaHHhle B NyHKTax 4 # 5, mauW
6e3 yueTa H3MEHEHHH COCTaBJAAOUINX A, M B, ¢ M3MeHeHHeM MAarHHUTHOH IUHPOTH.
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pacnoJaaraiorT BHe CyAHA, Ha rpyHTe. [lpHuMeHss Xe BTODO MeTO[,
OOMOTKH MOHTHDYIOT Ha CyJHe CTAlHOHAPHO ¥ BKJAIOYAIOT HX Ha
BpeMs CIeJOBAHHS 1O ONACHBIM PAaHOHaM, yKa3aHHHIM B COOTBETCT-
BYIOILHX PYKOBOICTBAX.

OsnakomuMcs B OOIIMX YepTax ¢ HEKOTOPHIMH crocoGamum 6Ges-
06MOTOUHOrO0 pa3MarHHYHBaHHSL.

OInH M3 HHUX, Ha3blBaeMbll A €N ePMHHT O M, BHIOJHAIT ¢ HO-
MOHIbIO KaleJs, HAJOXKEHHOTO HAa KOPNYC CyAHA HECKOJbKHMH BHT-
KaMH TakK, YTO CYJHO OKa3bLBaeTcs 3aKJIOUEHHHIM BHYTDH OI'DOMHOIO °
coneHonna (puc. 116). Ilo kabeato B TeueHue HeGOJBIIOrO NpoMe-
XKYTKa BPEMEHH NPONYCKAIOT NOCTOAHHBIE TOK OOJBLIOrO HAampsKe-
HUA M COOTBETCTBYIOLIEro Ha-
TIpaBJieHus], IPUYeM Hanpsxe-
HMe W HalpaBJeHHe TOKa oll-
penensiiorT LJs KaXIOro CyA-
Ha Wiy TPYNOB OLHOCEpHi-
HbIX CYIOB 3apaHee Ha OCHO-
Puc 116 Crnoco6 6e306MOTONHOTO pasMarmu-  5°© U3MepeHuii CyNOBHX Mar-

YHBaHHS HUTHHIX noJjefi. Bosnukaro-

‘ mee NpH BKJIOYEHHH OO6MOT-

KM MAarHuTHoe noJe, JefcTeys

Mo OCH COJICHOHJA, pa3MarHHYUBaeT MNPOJAOABHOE TBEPAOE CYLOBOE

xene30. B pesyabrare Takoli omepauuH.HaNnpsKEHHOCTb TOJA 3TOrO

JKejie3sa 3HAUHMTENbHO YyMeHbiaercd. Jlpyrue e cyJnoBble INOJS

ocralTcad nouTtd Oe3 u3aMeHeHuf. DPPEKTHBHOCTH TaKOro pas-

MAarHu4Y#BaHUs IPOBEPSAIOT HM3MEPEHHSIMH MATHHTHOIO HOJA  IOX
IHALEM.

ITpu BTOpOM cnocofe Ge306MOTOYHOTO pasMarHHYHMBaHHUA —
bansamuHTE, HA CYAHO BPEMEHHO HAKJaAbBBAalOT OOMOTKY B ILIOCKO-
CTH, NapaJyieJbHON MJIOCKOCTH BaTepauHuH. Korga mo Takofi oOMOTKe
NPONMyCKaeTcss HMIYJbCAMH MOCTOSIHHBIA TOK, TO H3MEHseTCs Mar-
HHTHOE COCTOSIHME BepPTHKAJbHOI'O TBEpAOro xeje3a. COOTBETCTBYIO-
liee HaNpsiXKeHHe M HanpaBJeHHe TOKa B OOMOTKe NPHBOAHT K TOMY,
YTO 5TO KeJNe30 OKAa3blBaeTCcsd PA3MAarHHYEHHHIM H €r0 MAarHUTHOe IO-
Je CTAHOBUTCH HE3HAUHTEJNbHBIM.

3aBoaka BOKPYr CYAHA TsXKEJBIX MHOTOXHJbHHIX Kabene# Cpsiza-
Ha ¢ GOJBLIMMH 3aTpaTaMH BpeMeHu u ¢u3mueckoro tpyra. Ilosto-
MYy B HEKOTOPHIX MOpPTax O0OpYNOBAaHBl CHEUHAJbHBHE CTaHUHKM G6es-
06MOTOYHOrO0 pPasMarHWYHUBAHUS, HA KOTOPBIX 0OMOTKH (kabesb) yJjo-
JKEHBl OnpefesieHRHIM 06pasoM Ha TpyHTe. AKBAaTOpHsS CTaHUMH OT-
paxpaercs OysMu uanm BexaMu. Ha Heli umerorcs Gouku uiam ApYy-
rHe NpPUCNOCOG/eHHs AJS IIBAPTOBKH CYNOB.

[Mpouecc pasMarHHYHBaHUS CyZHA 3aKJIIOUAEeTCd B MNPONYCKAHUH
MOCTOSSHHOTO TOKa 1m0 OOMOTKe (HOHHOMY Kabesli0) B TOT MOMEHT,
KOrZa CyAHO NPOXOAUT HJIM CTOMT Hajfl HHAM. YTpaBleHHEe DEKHMOM
TOKa B OOMOTKax M CHATHe NMOKA3aHWH MAarHNTOMETPHYECKOH amma-
paTypH OCYIUECTB/IAIOTCS ITUCTAHIHOHHO ¢ GeperoBoro myJsbTa, Kak
npaBuJo, mpu OGpalOTKe CYLOB HA TAaKHX CTAHLIMAX OJHOBPEMEHHO
pPa3MarHHYMBAIOTCH JABA BHJA TBEPJAOrO CYNOBOro XeJ/esa: BepTH-
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KaJbHoe M MpofoJbHOoe. HaMarHnueHHOCTb OCTaJbHOTO CYAOBOIO Xe-
Jlesa He yCTpaHseTCs.

Urax, 6e3006MOTOYHHN MeTOJ 3alIHTH CYAOB MIpeAyCcMaTpPHBaeT
pasMarHMUMBaHHE TeX WJHM HHEIX BHIOB CyJOBOTO JKeJ€3a, B pe3yJb-
TaTe Yero HanpsSXKEeHHOCTb MX MAarHUTHBIX IOJel CBOAMTCA K MHHH-
MYMY.

[MosoxuTesbHOH CTOPOHOH  6€300MOTOYHOTO  pasMarHUYMBaHHA
ABJISIETCH TO, YTO CYAHO He HeceT HHKAKHX OOGMOTOK, IJs KOTOPHIX
norpe6oBainch Obl MCTOYHHKH THTAHHS W IIUTH YIPaBJIEHHS.

Opnako 3TOT MeTOJ He YHHMBepcaJieH: OH NO3BOJsIeT HeHTPasu3o-
BaTh TOJIbKO "HEKOTOPble CYAOBHe MarHuTHbie noas. Kpome Toro,
pasMarsdueHHOe CyLOBOe JeJe30 BCKOPe BHOBb mnpHoOperaer Mmar-
HUTHEE cBolicTBa. [lo3TOMy pasmMarHWYMBaHHE CYAHA NPHXOAHTCA
NepHOJHYECKH NOBTOPATD.

Bo Bpemsi 6e300MOTOYHOrO pa3MarHHM4YMBaHHS M B TeyeHHe LO-
BOJIBHO TIPOAOJIAHTEJNbHOTC IEPHOXA HOCae Hero HabJIoNalTcs H3Me-
HeHHS KoaGh¢uunentoB B u C monykpyroBoH AeBHAllMH, a TaKXe H3-
MeHeHHe KPeHOBO! AeBHALMM KoMmnaca. JTo oGbscHAeTcs HecTaGHJIb-
HOCTbIO MarHHTHOTO COCTOSIHHSI TBEPAOTO CynoBOro keaesa. IlosTomy
[I0 TPOINECTBUH NPHMEPHO HOJYCYTOK nocjae 6e306MOTOYHOTO pasMmar-
HHYHBaHNUS HeOOXONHMO ONPENE/HTb AeBHALMIO HA BOCbMH KOMIACHBIX
Kypcax W BBYHCJIHMTb HOBYIO TaGJHLy OCTATOUYHOH HAeBualuHu. Eciu
ke oOHapyKUTCS, 4TO KO3(p(DUIHEHTH NOJYKPYTOBOH AeBHALMHM H3Me-
HUJIUCh CTOJIb 3HAUYHMTEJIbHO, UYTO MAOCTHIJIH BEJHYMHBL B HECKOJDbKO
rpaiycoB, TO IPEJBAPUTEJIbHO HAZ0 YHHUTOXKHTb KPEHOBYIO H NOJIY-
KPYTOBYIO [ eBHAHHH.

B nanpHefimeM, He3aBHCHMO OT 3THX [NEBHALHOHHLIX PaGoT, NpH
PEryJaspHHX ONpele/eHHAX MONMPABKH KOMIAca WTYPMAaHCKHH COCTaB
00s13aH BHUMATE/BHO CJIENATb 32 H3MEHEHHSIMH [€BHALMH M B Clyuae
Hal0GHOCTH BHOCHTb YTOMHEHHS B TaGJIHIy OCTATOUHON JeBHALHH.

Bropoi#t merox pasMarHMYMBaHHS — OOMOTOYHBHIA NpeLycMaTpuBa-
€T KOMIEHCAIMI0 CYyAOBBHIX MATHHUTHBIX MOJIEH ¢ NMOMOLIbI0 MAarHUTHBIX
noJied NOCTOSHHOro ToKa. KoMmmeHcupyiollMe MAarHMTHBIC NOJS CO3Ma-
I0TCS Pa3JIMYHOro BHAA OGMOTKAMH, KOTOPBle MOHTHPYIOT Ha CyAHE
BMECTe C PeHepaTOpaMH TOKAa, 3JIEKTPOU3MEPUTENbHHIMM NPHGOpaMH,
pyOuJNBbHHKAMU [JI BKJIOYEHHS] OOMOTOK M T. A.

Becp koMmmiekc 06MOTOK W ammapaTyphl HAa3bIBAETCS pasMarHHYH-
BAIOIMM HJM 3aLIHTHHIM YCTPOHCTBOM — COKpaiieHHo PY (uaun 3V).

Jlio6y10 n3 06MoTOK PY MOKHO paccMaTpuBaTh KaK IJIOCKHE 3aMK-
HYTHIH KOHTYpP. Takoii KOHTYp Nnpu NpONMyCKaHHUH 1O HEMY MOCTOSHHOTO
TOK4 CO3J4eT MAarHHTHOE MoJie, HaNpapJeHHOe MeplIeHIHKYJsIPHO Tol
IJIOCKOCTH, B KOTOPOH pacriofoxeHa cama o6morka (puc. 117). 3aBu-
CHMOCTb HAaNpaBJeHHs TI0Js, T. €. NOJOXKEHHs ero IOJIOCOB OT Ha-
NpaBJeHHusa TOKA ONPeleJseTCs H3BECTHHIM NpaBuioM O6ypaBuMKa.
Jns xapakTepHUCTHKE IOJS TOH MM HHOH 06MOTKH PY nmpuMeHHM TOT
JKe cnocof, KaKuM MBl N0JIb30BAJIHCh NPH HM3yYeHHH CYHAOBHIX Mar-
HUTHBIX TIOJIefi: HaZO IOCTPOHTh KPHERYIO BEPTHKAJBHBIX COCTaBJSIO-
KX Z, HanpsXKEHHOCTH NOJs OOMOTKM Ha IJIyOMHe 3aumuThl. Ta
KpuBasg no cBoed ¢opme 6JH3ka &k KpuBbIM BHAa Nz u Cz. Ecin us-
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MEHUTb HalpasJeHHe TQKa B o0OMOTKe, TO (OpMa KPHBOH Z" coxpa-
HHUTCA, HO T€ OPAHHATEl, KOTOphie X0 3TOr0 OBIIH NOJOXKHTEJbHBIMH,
6yAyT UMETh 3HAKH MHHYC, H HA060pOT. BeJnunHH OpIHHAT HAXOAATCA
B NPAMOH 3aBHCHMOCTH OT TOKa B oOMoTKe. CJel0BaTenbHO, Peryu-
pys A0JXKHBEIM 0GpasoM HampaBs/ieHHe W TOK, MOXKHO CO3/laTh TaKOE
MarHuTHOE moJe, KOTopoe OyAeT pPABHO NO HANMPSKEHHOCTH, HO MPOTH-
BOMOJIOXKHO M0 HANpaBJEHHI0O MArHHTHOMY NOJIO OT CYHOBOTO XKeJe3a.
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Puc. 117 MaruutHoe noge miaockoro Puc 118 [eficTBue TIaBHOH NOCTOSH-
3aMKHYTOr0 KOHTypa (O6MOTKH) C TO- HOft OGMOTKH
CTOSIHHBIM TOKOM

Torza HACTYNHT B3aNMHAasi KOMNEHCALUST 3THX IBYX moJell, 410 u o6ec-
neyuT Ge3omacHOCTb cyAHa. PaccMorpuM OGMOTKH, BXOAsLIME B KOMII-
aekt PY (ra6a. 17).

Jna KoMIleHCaUM HANPSXKEHHOCTH MOAS OT BEPTHKAJbHOIO TO-
CTOSIHHOTO HaMarHMYHBAHHS CJAYXHT rJaBHas (OCHOBHAafA) MO -
ctrosHHas o6MoTka M. Ee 3akpenasiior BOKpPYr Kopmyca, ma-
paJuienbHO nasny6e, HECKOJbKO Bblue BaTepsauHuu. HanpasieHue Toka
B 3TOi OOMOTKE MOJAOHPAIOT TaK, YTOOb €e MarHUTHOe roJie GBLIO Mpo-
THBOMOJIOXKHO IOJIIO OT BEPTHKAJIbHOIO MTOCTOSIHHOTO HAMATHUYHBAHUA.
Ha puc. 118 noxasano, 4To MarHuTHOe noJje o6MoTku (kpusas Z;)
PaBHO MO HANPSIKEHHOCTH, HO NPOTHBONOJOKHO N0 3HAKY CYNOBOMY
momio (kpuBasi N;). Ha ray6une 3amuThl cyMMa HanpsSXKEHHOCTEH
3THX ABYX IMOJIEH paBHa HYJIO.

O6MoTka M He cnyuaHHO HAa3BIBAETCH IVABHOH TOCTOSHHOK 06-
MoTKofi. C ee MOMOIIBIO KOMIEHCHDYeTcs camMoe OOJbLIOE IO Hamps-
JKeHHOCTH CyJ0BOe MaruuTHoe noJe.-ITopo6panubii aas stoit o6MOT-
KH DeXHM TOKAa B JaJibHeHlleM He H3MeHsSerTcs, a OCTaeTCs IOCTOSH-
HBIM Ha BCeX Kypcax ¥ B JI060H WHPOTE, INOCKONbKY HE H3MEHSeTCs
MarHuTHOE COCTOSIHHE CYJOBOTO TBEPAOro KeJesa.

Crepyiomumu o6MoTkaMu PY #BAsiloTCSE HOCOBAas U KOPMO-
Basgs NOCTOfAHHB Ee 0O0MOTKHU Fp u Qp. Onu npennasHaueHsl Anst
KOMMEHCAUHH [OJS OT INPOAOJLHOTO NOCTOSHHOTO HAMATHHYHBAHHS.
Hx pacnosnaraior ropH3OHTaJbHO Ha HOCY W Ha KOpMe CYHAHA
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Ta6aunma 17

O6moTkn PY, npuMmenseMue

XapakrepHcTHKA TOKa

Cuan, neficrt-
BYIOIIHE OT

Bua snektpo-

AAS KOMNEHCaLHH B OGMOTKax 06MOTOK Ha MarHHTHOA
CYA0BOr0 MarHMTHOTO NOJS KoMmac ACBHAUUK
Tnasnas (ocuoBHasi)| Cuna u HanpaBieHHe To-| [Ipopoab-

nocTossHHasg 0OOMOTKA M Ka MNOCTOSIHHEL Has Pa
Hocesas u xopmopasnj Cmaa ® HanpabjeHue To-) [Tonepeu- [Monykpyro-
NIOCTOSIHHbIE OOMOTKH|Ka TIOCTOSHHBL Has Q, Basg W Kpe-
Fy n Qp wuam nocrosis- BepTukanb- | HOBag
Haf IunaHroyTtHas Ly Has R,
Barokcinie  nocrosH-| Cuna ® HanpasjieHue ToO-
Hue obMorky Ap Ka MOCTOSIHHBI
IMuporuas o6MOTKA Cuna u HanpaBnexue 7To-| [Ipomonb-
Ka 3aBHCAT OT MAarHHTHOR|mnas Xo
HIHPOTHI HMoneped-
Has Y(P
Beprrkanb-
nag Zg
HocoBas u xopmoBas) Cuna u uampasienue TO-| ITpomoas- TlocroauHas,
KypcoBele  0O6MOTKH  Filka ‘M3MeHsIOTCA TIPONOPUHO-| Hast Xcos qeTRepTHAS
¥ Q HaMbHO KOCHHYCY MarsuTHO-| ITonepeu- H KpeHOoBas
ro Kypca Hast Ycos
. BeprtHukass-
Has Zco.
Bartokcunie  xypcoswe] Cuna u HanpasjaeHne To-| [Tpogoub-
o6moTkn A K& H3MEHSIOTCH Iponopuuo-| Hasg Xsin
HO CHHYCY MAariHTHOTO Kyp-| ITomepeu-
ca Hag Ysin
Beprukaib-
Hast Ngin

(puc. 119). Tok B 3TuX 06MOTKax HAET BO BCTPEUHHIX HAMpPABJIEHHAX.
B cooTBeTCTBHM C 3THM HampaBjeHHs noseir o6MoToK Fp H Qp mpo-

THBOMOJOXKHBEI OAHO JIPYroMy: €CJd BE€PTHKaJbHBIE COCTABJIASIOIIHE
HanpsaXeHHOCTH II0JId OfHOH OOMOTKH HamnpasJICHBI OT KWA4,
TO COCTaBJidIoI(He JApyroro no- 2NN /// \\\ ,//

W7

Js  ReHCTBYIOT K Kuaw, B wuro-
OTHOBPEMEHHOM MOX-
KJIIoUeHHH obeHx OGMOTOK rpa-
MarHHTHOTO
nons no ceoei ¢Qopme OGyner
6au30k K rpaguxy Lz mosas or
NPOAOJLHOTO IIOCTOSIHHOTO Ha-

re 1pH

Hx ofuero

Pux

marnuuyuBanus. [lpu

meM nogbope ToKa M €ro Ha-
npasjeHus B ob6morkax Fpu @,
JOCTHTaeTCsl B3aHMHAs KOMIIEH-
canus 3THX NOJIEeH, KOTOpad co-
XpaHsieTCsl HE3aBHCHMO OT Kyp-

ca W IIHMPOTHL

W 11y

Hajggaexa-

Puc 119 [eficTeHe HOCOBOSi H KOPMOBOH

[OCTOSIHHEIX OBMOTOK
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BMmecto o6MoTOK Fp M Qp Ha HEKOTOPHX CYAax MPHMEHAIOT
IWIAaHTOYTHYI NOCTOSSHHYIO OOMOTKY Lp HMeoWyw Bul
conenoupa (puc. 120). [efictBHe 3TOi O6MOTKH Gojee 3(Q(PEeKTHBHO
N0 CP4BHEHHIO C HOCOBOH W KOPMOBOH INOCTOSHHBIMH OOMOTKaMH.
OnHako ycTaHOBKa ee CBsidaHa ¢ OOJbIIMMH TPYAHOCTSIMH.

CyaoBoe MarHuTHoe Io-
Je OT NOmepeuHoro mo-
CTOSIHHOrO HaMarHH4uBa-
HHMST KOMIEHCHpyeTcs Wo-
JeM 6AaTOKCHBX NO-
CTOAHHBX OOGMOTOK
Ap, KOoTOpBHIE KpenmaT Ha

IpaBOM U JeBOM O6opTax

v \\\_~,<’ cynna (puc. 121). Brkuto-

2 yaloT o6e GaTOKCHEIE OO6-

MOTKH BCerja OIHOBpe-

Puc 120 [eficTBHe WINAHrOYTHOH MOCTOSHHON MEHHO, K HampaBJIEHHE TO-

O6MOTKH K2 B HHUX OfRHHaroBo. Ecau

u306pasuth rpadHK HX

MarHuTHOTO TOJIs, TO Mbf IOJYYHM KpPHMBYW TakOro e BHIQ,

KaK M KpuBasg Mz BepTHKaJbHHIX COCTaBJASIIOIMX IO OT MO-

NIEPEYHOro TNOCTOAHHOTO Hamarsuuusauusa. OTciona caemyer, 4To AJIA

KOMII€HCAIHH 3TOr0 CYAOBOrO INOJSI JOCTATOYHO 3a4aTb B OOMOTKAax

Ap ompeje/leHHBIl ¥ OLHHAKOBHI pexuM TOKa. B manbHefimeM cmiaa
H HampasJ/eHHe ToKa B o6MOTKax Ap ocTamTca 6e3 H3MEHEHHH.

HeckobKo ciioXHee KOMIEHCUPOBAThb MATHMTHLIE IOJS OT MST-

KOro CyIOBOrO XeJjie3ad, HAMAarHM4MBaeMOro WHAYKTHBHO MepeMeH-

HeIMH coctaBasiroliMu X, Y U Z 3emHoro marmetHama. Bo Bcex o6-

motkax PV, npuMeHsieMHIX IS STOH LW, CHAA W HanpaBjeHHe

TOKA PEryJHpPYIOTCS B COOTBETCTBHH ¢ H3MEHEHHeM MATHMTHBIX IIO-

Jefl MATKOTO JKeJ1e3a, OCYC/AOBJIEHHHIM M3MEHEHHWSMH YKa3aHHBIX

COCTaBJIAIOLIHX.
B pasmaruuumBalomee  ycr-

POHCTBO BXOIAT CJELyIOlIue peay- EC )7
Aupyemovle OOMOTKU: UIMPOTHAS, K4

HOCOBAasd H KOPMOBAag KYypCOBBIE

OOMOTKH, a Takxe GaTOKCHBIE Puc 121. BaTokcusle o6MOTKH

KypCcoBBle O6GMOTKH.

Iupornas o6MOTKa mnpeiHasHaueHa [jsi KOMIEHCALHH
OJIA OT BEPTHKAABHOIO WHAYKTHBHOTO HaMarHwuymBaumus. Pacmono-
XKeHue 3ToHl OOMOTKH H pacnpejesleHHe COCTABJSIOWIHX HANPAHeH-
HOCTH €& MAarHHTHOTO NIOJIA TaKue ’Ke, KaK y TrJaBHOM o6MOTKH M
(cm. puc. 118). Tlostomy wacTo OTHENbHYI0 WMHPOTHYIO OBGMOTKY
He YCTaHaBJHBAIOT, a4 HCHOJb3YIOT BMECTO Hee HECKOJbKO CeK-
uuit O6MOTKH M, BBOISl B Llelb MNUTAHHS CEKLUHH IIPHCIOCOGIEHHs
 AJIs. PEryJHPOBKH TOKa. TOK B IIMPOTHON OOGMOTKe PEryJHpYyIOT Mpo-
MOPIHOHANBLHO CHHYCY MAarHHTHOTO HAKJIOHEeHMs (MAarHHATHOH IIHPO-
Thl), T4K KaK HMEHHO IO 3TOMY 3aKOHY H3MEHSIeTCS COCTaBJfIO-
mwas Z, HaMaTHHYMBAOIIAS CYNOBOE MATKOE IKeJeso.
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HocoBasg u KkopMoBas KypcoBHe o6MOTKH F; u Q,
CIyXKaT [ KOMIEHCAllHH CYAOBOTO IOJS OT IPOJOJbHOTO HMHAYK-
THBHOFO HAMATHHYMBAHHA. DTH OOMOTKM Pa3MEIaldT HA HOCY M Ha
KOpMe CyZAHA, mapaJjiieflbHO NOCTOAHHBIM o6MmoTkaM Fp u Qp. Ilo-
CKOJIbKY HAanpsKeHHOCTb MOJsi OT INPOAOJBHOTO HHAYKTHBHOIG Ha-
MarHHYMBaHHS H3MEHSAETCA INPONOPUHOHAJBHO KOCHHYCY Kypca, TO
1751 KOMMEHCALMH 3TOrO NOJsl HeoOXOAHMMO HM3MEHSTb PEXHM TOKa B
o6motkax F; m O; TakXKe 10 3aKOHy KocHHyca, Yem TouHee mpous-
BOLHTCSL PpEeryJHDOBKa peXHMa TOKa, TEM TOUHee GYAET KOMIEHCH-
poBaHO CyHOBOE nosie Ha Bcex Kypcax. Kako#t 6w cnoco6 pery.u-
DPOBKM He TpHMeHsJCHA, Bceraa Ha Kypcax N u S no o6motkam F; u
Q. OpomyckamwT TOK MAKCHMAaJbHOH BeJHYHHbl [y, 4 HA OCTAJbHBIX
Kypcax BeJHYHHA TOK2 onpejensiercs BupaxenueM [ =/ycos x’. Ha Kyp-
cax Q, mpomycKaloT TOK MaKCUMaJIbHOH BeJUUYHHHI Jo, 2 Ha OCTAJNbHBIX
Kypcax BeJHYMHA TOKa ompenensercs BoipaxenueM [=/l,cosx’. Ha
Kypcax Ot ¥ W o6MOTKH OTKI0UaT. UTOGH MOTYEpKHYTH XapaKTep
H3MEeHeHHS TOKAa B 3THX OGMOTKAaX, UX Ha3bIBAIOT KYPCOBLIMH KO-
CHHYCHBIMH OOMOTKAaMH.

bDatoxcHBe KypcoBhne O0GMOTKH A; HCNOIb3YIOTCH
IJIsl KOMIEHCAUHW MOJISI OT NOREPEYHOTO HHAYKTHBHOrO HAMATHHYH-
BaHM#, HX pacnojaraiot no obomm GopraM CyIHa, MapasaelbHO IO-
CTOAHHBIM O6MOTKam Ap. PerynmupoBka CHJIBI M HampaBJeHHS TOKa
B 00MOTKax A; NPOM3BOAMTCS NPONOPHHOHANBHO CHHYCY Kypca. DTo
03HAYaeT, YTO MAaKCHMAaJbHHIH TOK [, NMPOXOOUT NO OOMOTKaM Ha
kypcax Ot ¥ W; nHa Kypcax N ¥ S 06MOTKH OTKJIIOYAIOT, a Ha MpO-
MeXYTOUHBIX KypCax peXHMM TOKa [OJKEH COOTBETCTBOBAThb (Op-
myJte [=Iysinx’. K HasBanuio o6MOTOK A, MHOrZa Jo6aBJSIOT CJ0-
BO <CUHYCHHIEY.

Takum o6pasoMm, NOJHBEIE KOMIJIEKT Pa3MardHMYMBAIOILEro YCT-
poHCTBA COCTOMT H3 CJELYIOWHX YeTHpex rpynn OOGMOTOK.

1. O6morkn M, Fp u Qp (mmm Lp), A’p, y KOTOPHIX 00lieit 0co-
GeHHOCTbIO 4BJSETCS NOCTOSHCTBO CHJAM M HANpaBJeHHs TOKa Ha
BCeX Kypcax H BO BCEX UIHPOTax.

2. Kypcosrie 06MOTKH F; U Q; C PEryJMpPOBKOH TOKa IPONOPUHO-
HaJbHO KOCHHYCY Kypca.

3. KypcoBbie 06MOTKH Aj B KOTODHIX PEXHM TOKAa M3MEHSIOT TO
3aKOHY CHHyca Kypca.

4. llluporHass o6MOTKa, B KOTOPOH TOK PpETYJHPYIOT N[O Mepe
H3MEHEHHS IIHPOTHL.

[TonnniM xoMmmiektTom PV cHaGxaloTcs Hdajleko He BCe CyAa.
OcHameHHe cyiHa o6MOTKaMHU 3aBHCHT OT €ro pPa3MepoB, KOHCTPYK-
MY, HasHa4YeHHs M paHOHAa IJIABAHHSL

B uenqx yMeHbUIEHUs 4HcAa OGMOTOK, MHOTZAA NPUMEHSIOT KO M -
OMHUPOBaHHOE pa3aMarHMUMBAaHUE CYAOB, KOTJa He-
KOTOpBle BHJABl CYAOBOrO Keje3a pasMarHH4uBalOT Ge306MOTOUHEIM
METOLOM, a OCTaJbHbie MAarHHTHEE NOJA KOMIEHCHDPYIOT C HOMOIIBIO
OoTHeJbHBEIX 06MOTOK PV.

Tak, Ha HEKQTOpPHIX TPAaHCHOPTHHIX CyJaX OKa3LIBAETCH 1ienecoob-
[@3HBIM DAa3MarHHTHUTL NPOJAOJBHOE TBEPAOE Kejeso cnocoGoM aenep-
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OHHT, a JAJs KOMIOEHCAUMH NoJiel OT BepTHKAJbHOTO HAMATHHUHBA-
HHsI AOCTATOYHO MMETb Ha CyAHe IVIABHYIO NOCTOSIHHYIO OGMOTKY M,
IONOAHUB ee HEeCKOJbKHMH CEKIHSAMH, B KOTOPHIX TOK PeryJHpYIOT IipH
H3MeHeHMH mupoTh. HanpskeHHOCTh nosel OT NOMEPEUHOro Hamar-
HHYWBAHHA OOBLIYHO MaJjia, i HX Ha GOJbIIMHCTBE TPAHCNOPTHHX CYHOB
He KOMIIeHCHDYIOT.

§ 60. DNEKTPOMATHUTHASR AEBMALIUA

MarsuThbie nosisi o6MOTOXK pasMarHHYHBAIONIEro YyCr-
policTBA [EHCTBYIOT He TOJbKO NOA KuJeM CYAHa Ha rJayOHHe 3alu-
THl, HO H B JI060H Touke Han naayboi. CiaenoBaTesbHO, 3TH MHOJA
OKA43BbIBAIOT OINpele]eHHOe BJAHAHHE HAa CHCTEMY CTPEJIOK MarHHTHOTO

Prc. 122 Buusanne MargHtHOr® noJjs o6MeTKH M Ha KoMnac

KOMIaca Kak IVIaBHOTO, TaK H HYTEeBOro, B pe3yJbTaTe 4Ero y KoOM-
naca BO3SHHKaeT JeBHAlHS.

B oTaHumMe OT OGBIYHOH [eBHAlMH, CO3]1aBaeMOH CYAOBLHIM JKeJe-
30M, AeBHAlys, BHI3HIBAEMAs MAarHHTHHIMH NOJAAMH OOMOTOK, YC/JIOBHO
Ha3BaHa 3JEKTPOMATHHTHOM.

Jlasi Toro 4To6bl PAacCMOTPeTb BJIHSAHHE TOH WJIM ADYrofl 0OMOTKH
PY ©Ha xoMmmac, Hajo B TOH TOUKe, rle HaXONUTCH UEHTP CHCTEMbI
CTpEJIOK, NOCTPOHTb BEKTOP HANpsKEHHOCTH MAarHHTHOTO moJis JaH-
HON OOMOTKH. .

BosbMeM Kakyio-in60 OOMOTKY M3 TPYRNbI NOCTOSHHBIX OOMOTOK
PY. Tycts ato Gymer o6moTka M. HanpskeHHOCT ee MAarHuTHOTO
nois B ILEHTPe KAPTYIIKH Bhlpaxkaercs BektopoM Fu (puc. 122).
B o6meM ciyuae cuia Fa MOXeT HMeTb Kakoe YrOZHO Hampas-
JIeHHe.

CnpoekTHpyeM ee Ha CYJIOBHE OCH X, Y H 2. Torga BMECTO CHJIBI
Fi nonyupM TpH COCTaBJSIONIHE, OfHA H3 KOTOPHIX HanpaBsieHa npo-
AOJIbHO, BTOpPaA — NONEPEYHO, a TPeTbsi — BEPTUKAJIBHO.

Ecau B3ATh Kakyo-Au60 JApYrylo oOMOTKY NEpBOd rpynnsl, Ha-
npumep Ap, H CIPOEKTHPOBATh BEKTOP HANPAKEHHOCTH ee MarHHTHO-
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TO MOJisi B TOUKE 1 HA Te ¥Ke OCH, TO HPHIEM K 3aKJIOYEHHIO, YTO STa
O0MOTKa TaKXke AEHCTBYeT Ha KapTyUIKy KOMMaca TpeMs CHJaMH —
TIPOAOJIbHOMN, MONEpedHOH H BepTHKAJBHOM.

" Takoii BHIBOX CHPaBEAJIHB H AJA OCTAJbHBIX MOCTOAHHHIX 06MO-
ToK PY.

Bce cmnbl, peficTByollHe Ha KOMMAc NPH BKJIIOYEHHBIX OOMOTKaXx
1epBoit rpynno, 06/afaloT OGMIHM CBOHCTBOM — OHH NOCTOAHHE IO
BEJIMUHHE ¥ HANPaBJEHHIO, 4YTO OOGBSICHAETCS HEH3MEHHOCTBIO PEXHMa
10Ka M HanpsiKeHHOCTH MarHUTHHIX noJed 3THX 06MoTOK. Ho ecau 310
TaK, TO MOXHO NOCTYNHThL CJAeAYIOIHM 06pa3oM: O6beIHHHTb BCE CH-
Jibl, AefiCTBYIOUINE TIO CYAOBOH OCH X, B OJHY NPOAOJbHYIO paBHOHef:-
CTBYIOIYIO P,; CJIOXKHTb BCe CHJBI, HallpaBJeHHEE IO OCH Y, U MOJy-
YHTb [ONEPEYHYI0 PaBHONEHCTBYOMYIO Q,, HaKOHEl, 3aMEHHTb BCe
BEPTHKaJIbHBIE CHJABL paBHOReHcTByme#d R, Torma o mefictBuM Ha
KoMnac OOMOTOK NepBO#l FPYNIbLl MOXHO CHENaTh CJAelyiollee 3aKJIIO-
yeHue.

Tlocroannsie obmorku PY, ckoavko 6Gor ux Hu 6b120 Ha CcyOHe,
OelicT8YOT HA KAPTYWKY TPeMA NOCTOSAHHbIMI CUAAMU: NPOOOALHOU
P,, nonepeunotl Q, u seprukarsrod R,

Paccmorper anHaJOrHUHBIM 00Gpa3oM BJAMAHHE HA KOMIac Mar-
HATHBIX NOJNEH BTOpO#H, TpeThell M deTBepTOH rpynm o6MoTOK PV,
TPHAEM K CJIEAYIOIHM BHIBORAM:

Kypcosevie obmorku F, u Q; OelicTeyroT na KapTywiky Tpems Cu-
aanmu: npodorbroli  Xeos, nonepeunoil Yeos u 8epruxarvrol Z.os, 8
c8A3U € Tem, 410 TOK 8 o6uorkax F, u Q; usmeusercs nponopyuo-
HAABHO KOCURYCY KYPCQ, BeAUUUHbL U HANPABACHUR YKASAHHOLIX CUA
UBMEHAIOTCA NO TAKOMY JKe 3aKOHY.

Barokcubie kypcosvie oOmoriu A, TaKae €030aiBT  TPU CUAbL
npodorvryto Xem, nonepednyro Ysm U 8epTURAAGHYIO Zgn, 3TU CUADL
UBMEHAIOTCA Npu nepesmere Kypca CyOHa NPONOPUUOHAABHO CUHYCY
Kypca.

Hlupornas obmorka PY Jdelicreyer Ha xomnac npodoavHOU cu-
a0t Xo, nonepeunoti Yo u sepruxanvrol Zg, KOTOpble MEHANOTCSA NO
BenUdUHe U HANPasAerHuro npu nepexode CyoOHa u3 OOHOU wWUpoTHL 5
Opyeyro.

Hrax, npn Hajiuuuu Ha cyhHe BCeX YeTHIpeX rpynm o6MOTOK pas-
MarHu4yuBamolero ycTpoicTBa Ha KoMIac JeHCTBYIOT, BBI3BIBafl
3JIEKTPOMAarHHTHYI0 JeBHauHIo, 12 CHJ, H3 XOTOPHIX 4YeThipe CHJIBI
HANpaBJieHbl MO OCH X, YeTHPpe —TO OCH Yy M YeThipe — N0 OCH 2.
Ecin Ke Ha CyAHe TPH rpynin oOMoTok PV, KOAWYECTBO CHA YMeHb-
mwaercs GO AEBATH, U3 HHX TPH CHJILl GYNYT HANPABJIEHH NPOAOJBHO,
TPH — MIOREPEYHO H TPH — BepTHKaJabHO. Korgma cyaHo OcCHaIEHO
TOJLKO [BYMs TpPynnamMH OOMOTOK, HampHMep NOCTOSHHbIMH M, Fp,
Qp u KypcoBeiMu F;, Q, TO KOMHYeCTBO cuja GyneT paBHO MLIECTH.
Haumenbliee umcao cua (TPH CHJBI) AeficTByeT Ha KOMNAc Ha Tex
CyAax, Y KOTOPHIX HMeIoTcd OOMOTKH TOJbLKO ONHOH Trpynnnl, Ha-
ApHMep TOJbKO nocTosiHHEIE o6MoTKH PV.

BuisicHHM XapakTep 3/M€KTDOMArHHTHOH [€BHALIMM OT MAarHHTHBIX
nojefi pa3MarHHYMBAIOI(HX YCTpOHCTB. IJs STOTO COMOCTABHM CHJIHI,
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BHI3LIBAIOUINE 3JEKTPOMATHUTHYIO NEBHAUHIO, ¢ CHJIAMY, BXOAAUUMA
B ypasuenus IlyaccoHna:

Xa=Xcos+Xsln+X<P +P;
Yo=Ycos+ Yem+ Y<P+Qa§
Zazzcos+zsm+z <?+Ra‘

X =X+t+aX-+bY4cZ-P;
Y =Y+dX+eY+Z4Q;
2 =Z4gX+hY+4RZAR.

ConocraB/ieHHe Ha4HEM C IOCTOSIHHBIX CHJI.

[To cBoum cBoficTBaM NpPOAONBHAA MOCTOsSHHAs cuna P, (or 06-
MOTOK) nojo6Ha cujae P, a nomepeusad cuia @, COOTBETCTBYET CH-
ae Q.

Tenepb paccMOTpHUM 3JIeKTPOMArHWTHbHIE CHABl Xo H Yo, Beauuwu-
Ha W HanpasjieHHe 3THX CHJ 3aBHCAT OT MAaTHWTHOi WIHPOTH, TOY-
Hee — OT BEJHYHHBl BEPTHKAJbHOI cOCTaBJsIOWMell Z 3eMHOrO MarHe-
tuama. Ho cuiapl, obiajmainonine TAKHM 3Ke CBOMCTBOM, HMEIOTCA H B
ypaBHeHusix Ilyaccona. dto cuaml ¢Z u fZ, KoTopsie B cymMe ¢ P H
Q o6pasyior cuisl B’AH n C'AH:

cZ+4-P=B'AH n [Z4Q=C'AH.
CocraBup aHaJOTHYHBIE CYMMBI CHJI OT OGMOTOK, NOJYYHM:

Xo+Po=B"AH n Yo+ Qo=C"AH.

W3 o6weil Teopuu HEBUAUHM H3BECTHO, 4TO cuabl B'AH u C’AH
BHI3LIBAIOT NOJYKPYIOBYIO HEBHANHIO. TaKyl0 XKe IO XapaKTepHCTH-
Ke JeBHAlHMIO BH3BBAIOT ¥ cuiasl B,AH u CHAH. Tloaykpyrosas
3JIEKTPOMATHHTHAs [eBHALMUS NPHHUMIHAJBHO HHYEM He OTJIHYaeT-
ca OT QOLIYHOW, MAarHHUTHOR MOJYKDYrOBOf [eBHauuHu. JleBHanus oT
cun B’;AH n C’,AH MakcuMmaJbHa Ha IVIAaBHBIX KOMIIaCHbIX Kypcax,
Ha 0OpaTHBHIX KypCax OHa COXPaHSET CBOIO BEJHUHHY, HO HMeeT IIpo-
THBONOJOXHbIE 3HAKH. BelHuuHa 3/1€KTPOMATHHTHOM IOJYKPYroBoit
IeBHALMH, TAK XK€ KaK H OOGLIYHOH, H3MEHsIeTCSl NPH NEpeMeHe ILH-
POTHL.

Crenywomue CHJB, KOTOpHlE MOMXHO CPaBHHTb APYr ¢ ApPYroM,—
370 CHMBl Xcos, Yeos ¥ cuitnl aX u dX. U Te ¥ Apyrue H3MeHAIOT CBOKIO
BEJIMUMHY W HanpasjeHWe NPONOPLHOHANBHO KOCHHYCY Kypca. Cuibi
*Ke Xsin ¥ Ysin MOXKHO cpaBHuTb C cuaaMu bY u eY, Tak kak ux 006-
mefi 0COGEHHOCTbIO SABJISIETCS H3MeHEeHHe BeJHUYHHH M HanpaBieHHs
NPONOPLHOHATBHO CHHYCY Kypca CYAHa.

B nponecce npeo6pasoBanusa ypasHeHuit [lyaccona nyrem reomer-
puueckoro caoxenus cua dX, bY u cun aX, eY Guim nosyuyeHH cy-
ZoBHe MarHuTHHe cuabl A’AH, E’AH u D’AH, KoTOpHe BHISHIBAIOT Y
KOMIaca MOCTOSHHYIO M YeTBEPTHYIO AeBHanuu. OueBHAHO, UTO €CIH
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NOJMOGHBIM e 06pasoM npeo6pasoBaTb cHABl Xcos, Yo ¥ Xsm, Ycos,
TO ToayuuMm cuawt A’ohH, E‘;MH n D';AH:
AI;.);\,H= Ycos—Xsln; E';,?\,Hz Ycos‘;‘xsln :
,37\H= Xcos—yuin .
- 2

OTH cuABl BBHI3HIBAIOT NOCTOSIHHYI0O H UeTBEPTHYIO 3JeKTpoMar-
HHTHBIE JEeBHAallUH CO BCEMM IIPDUCYLIHMH STHM BHAaM JEBHALHH
0COBGEHHOCTIMH.

BepTukaapHEIE 2JIEKTPOMAarHHTHBIE CHJB Zcos, Zsim, Zo U Ry TpH
NPSMOM IOJIOXKEHHH CyJHa [eBHALHIO He BHI3BIBAIOT. Ho Kak TONBKO
CYIHO NOJYYHT KpeH HaH JuddepeHT unum e OYIeT NOABEPraThCs
Kauke, 3TH CHJBl BBI3OBYT Yy KOMIaca KDEHOBYI0 3JIEKTPOMATHHUTHYIO
IEBHALNIO, TOROOHYI0O KDEHOBOH MAEBMANVWM OT BEPTHKAJbHBIX Mar-
HHTHBIX CHJL,

W3 Bcero ckasaHHOro cieLyeT, YyTo CyMMapHas 3JI€KTPOMATHHT-
Hasg JeBHANHs COCTOHT M3 IOCTOSIHHOH, NOJYKPYrOBOH, UeTBEPTHON U
KPEHOBOH AeBHAalUH, T. €. MO XapaKTEPHCTHKE OHA HEe OTJHYaercs OT
OOBIYHON MATHUTHOH JAeBHALMH.

MarnntHee nmoas o6MoTok PY —He eIuHCTBeHHas NpHYMHA BO3-
HHKXHOBEHHSI 3JIEKTPOMArHHTHOM JeBHauuH. Ha coBpeMeHHBIX CYAax,
000pPYNOBAHHHIX 3JEKTPHUECKHMMH TeHepaTopaMH, aKKyMYJ/SITOPaMH,
npubopaMu u ycTpoicTBamMH, paGoTAlOLIMMH HA MOCTOSHHOM TOKe,
NpH HeyJayHOM BbIOOpe MecTa [Ji KOMIAca 3J€KTPOMarHuTas Je-
BHAlHs MOXeT BO3HHMKHYTb W NOJ HefCTBUeM mNOJiefl 9THX YCTAHOBOK.
OnsiT 3KCIVIyaTdllMH CYAOBHIX KOMIAacoB NoATBepxkpaer 3To. Opna-
Ko mpeobJsajalolllee 3HaueHHEe [BCe Ke HMeeT 3SJEKTPOMarHWTHAas he-
Buamus oT oOMOTOK PY, koTopasi MOMXKeET JOCTUTaTh HECKOJBKHX Je-
CATKOB TPajgycoB.

DJIeKTPOMArHHTHYIO [AEBHAUHI0 HEOGXOMHMO YHHUTOXKATD.

B ta6a. 17a (mpomoskenue Ta6u. 17) npHBefeHHl XapaKTEPUCTH-
KM MarHdTHHIX NOJefl u uX 0003HauyeHUs1. B cBOJHOM BHIE CBEAEHHA O
BO3HHKHOBEHHMH 3JIEKTPOMAarHUTHBIX CHJI M BUIAX 3JIEKTPOMATHHTHOMN
JeBHAlMH JaHbl B NPHJIOXKEHHH, KOTOPOE COCTABJEHO NPUMEHHTENBHO
K JeBHALNY, BEI3bIBAEMOHl MArHUTHBIMH NOJAMH OGMOTOK pasMarHuyu-
BalOLIEro yCTPOHCTBA.

DJIeKTPOMArHUTHAs JEBHAIlHS BO3HHKAET NpPH BKJIOUEHHH O6MO-
ToK PY u ucyesaer npu ux oTkaioueHun. IIpu Br/IIOUEHHH OOGMOTOK
3JIeKTPOMArHAUTHAS IeBHALMS, paBHas OO 3TOTO HYJIO, NPHHHMAeET
HEKOTOPOE ONpeleNeHHOoe 3HAYCHHE, OTBeyalolilee NAHHOMY Kypey H
mppoTte. Korza ke o6MoTku PY OTKAIOUEHB!, BeMWUWHA 3TOI AeBHA-
I¥M BHOBb ofpamaercsa B HYyJb. [l03TOMYy 2/J€KTpOMAarHHTHYIO JIe-
BHALIMIO MHOT/A HAa3BIBAIOT 06 paTHMO X,

"HanpskeHHOCTb MArHHTHHIX [OJieH HEKOTOPHIX o6MoTok PY Mo-
KeT 0KasaTbesl HACTOJNbKO 3HAYNTENBHON, YTO, KpOMe CO3faHusa o6-
paTHMOH JAeBHAUMY, OHM OYAYT H3MEHHATb MATHWTHOE COCTOSHME CY-
LIOBOTO XeJje3a, HaMarHHYWBas WJIH pasMarHuuuBas ero. Ilocse BhI-
KJIIOYeHHs] 0OMOTOK MAONOJNHHTeJbHOE HaMarHMYHBAaHHE CYLOBOrO IKe-
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Je3a YacCTHYHO COXPaHHTCA. A npH MOCIEAYIOUHX BKJKOYEHUAX PY
OoHO O6yZeT NOCTENmeHHO BO3pacTaTh, NMOKAa He MOCTHTHET HEKOTOPOMH
CcTaGu/JBHONH BEJAHYHHE], COOTBETCTBYIOMIEH MATHHTHRIM CBOHCTBAM
JKese3a H HanpsKeHHOCTH noss o6moroxk PVY. .

Ta6auna 17a

O6o3nauenne KpHBOK
Marantiwe m0a% CYANR | crabnmiomn warant- | L or Kypea  wporsy
HOTO nons .
Iloze OT  BepTHKANLHOTO N, Tlocroaunoe
MNOCTOSIHHOrO0 ~ HaMarHH4HBA-
HHS
Tlose ot mpojoabHOro mO- L, Tocrosnnoe
CTOSIHHOTO ~HAMariHYHBaHus
ITose ot mnomepewsoro mo- My, IMocTosinHOg
CTOAHHOrO HaMAarHHYHBAHHA
[Tone or BepTHKAIBLHOrO C, HanpsxeHnHocTs moas  3aBH-
HHAYKTHBHOrO  HAMATHHYH- CHT OT MATHHTHOM ILIHPOTHI
BaHHA -
TTone oT npomoOMBLHOrO HH- Ay HanpaxensocTs nosis H3Me-
AYKTHBHOTO HAMarHMYHBaHUs HseTCsl IPOMOPIHOHANBHO KOCH-
Hycy MAarHuTHOTO Kypca
Tone or monepeunoro mH- B, Hanpsaxennoctb 1noas  usMe-
AYKTHBHOTO HAMArHUYHBAHHUA HAeTCH MNPOMOPUHOHAIBHO CHHY-
Cy MaTHHTHOTO Kypca

Ilesnanus, xoropas obpasyercs B pe3yabTaTe M3MeHEHHA MarHut-
HOTO COCTOSIHHMSI CYJOBOTO eJsiesa noj AefiCTBHeM MATHHTHBIX NOJe
o6MoTOK PV u koTopasi He o6pamfaercs B Hyjb NIPH OTK/IIOUeHuu 06-
MOTOK, HasblBaeTcd HeOoOGpaTHMOH HeBHAIHeH.

YTo6el MOSICHUTb CKa3aHHOE, NPEINOJNOXKHM, YTO Ha HEeKOTOPOM
Kypce CyIHa O HEepPBOHAyaJbHOrO BKJIOYeHHs: PY oObiuHAs MATHHT-
Has feBHauus 6nna -+1,5°. Korna Brmouniun Bce 0OMOTKH, JNeBHALHA
Boipocia 10 -+12° nocie ke oTkmoueHHs PY oHa yMeHbLInaach He
10 +1,5°, Kak MOXHO 6bLIO OXHAATh, a TOJNbKO Ko -+3,5°. D10 0O3HAa-
Yyaer, YTO MAarHUTHBIE HOJIST OOMOTOK BBHI3BAJH H3MEHEHHE MAarHMTHOTO
COCTOSIHHMSL CYZOBOro KeJsesa. [Ipu mocleAyrolluxX BKJIIOUEHHUSIX H BH-
KioueHusix PY jesnanus KoMmMnmaca MOCTeNeHHO yBeJHYHMBajach, MOKa
He focturia -+-4° u B fanbHEHIIEM yXe He H3MEHANACh, TAK KaK Ha-
MarHHYEHHOCTb CY/OBOTO XKeJie3a -CTa0HIH3HPOBanach.

B sToM npuMepe BeJHuHHa, paBHas 12°—4°==8°. aBaserca o6pa-
TUMO¥ 3JIeKTPOMAarHuTHoi peBHamuel. HeobpaTumas xe neBHAaUHA
6yner uMerb BeauunHy 4°—1,5°=25°

Heo6paTumyio J[eBHAUMO JHKBHAHPYIOT OCOOLIMH METORAMH.
TlepBbifl W3 HUX 3aKJAIOYAeTCs B TOM, 4TO TOK B o6moTKax PY BhIKIIO-
YajoT CTYINeHYaTo, a MMEHHO:

1) BHIKJIOYAIOT TOK;
2; AOBEAsl C MOMOIIBIO PEOCTAaTOB CHJIY TOKa Ho !/ [p, BKJMIOUAIOT
TOK B 06paTHOM HanpaBJeHHH;
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3) nepexJIOMaOT TOK B MEPBOHAYAJIbHOM HANpPAaBJEHHH, YMEHBIIHB
-ero 1o Yy Io; '

4) BHOBb H3MEHSIOT HalNpaBJ/ieHHe TOKa, YMEHbWIHB ero no 'fs Io,
H T. I. 10 NOJHOTO BHKJIOYEHHS.

[Ipn Takom MeToje BHIKIIOMEHHS OOMOTOK PY MarHetusM, Bo3-
HHKUIHA B CYJNOBOM XKeJse3e IIOf BAHAHHEM Tojeli OGMOTOK, 3HAUH-
TeJIbHO yYMEHbHIAeTCd H HeoOpaTHMasi JeBHALMs CTAHOBHTCS GJH3KOM
K HYJIO.

Bropofi merox yHMYTOMEHHS HeOGPATHMON HeBHALMH NpeaycMaT-
pHBaeT eXeIHeBHOE BKIWOYeHHe o6MoTok PY Ha 1,6—2 u. dto Heol-
XOIUMO TaKXe M JAJfd NpocymuBaHHs o6MoTok. TOK BO Bcex 0GMOT-
KaX NpH TAKOM NEPHOJHYECKOM BKJIOYEHHH CJelyeT 3aiaBaTh B CO-

. OTBETCTBHH ¢ pabouMM peXHMOM, YKasaHHHM B nacmnopre PY. [pu
9TOM MeToze 0fecneyuBaeTcss CTaOHJIBHOCTb MAarHHTHOFO COCTOSIHHA
CYHOBOTO Kk€Je3a, NOCTOAHCTBO HEOGpPaTHMOHN MNEBHALMH M BO3MOX-
HOCTb €€ YHHYTOXKEHHS! COBMECTHO C MATHHMTHOR JeBHAUMEH OGBITHH-
MH croco6amu.

§ 61. YHUMTOXKEHME 3JIEKTPOMATHUTHOW OBPATMMOH
AEBUALMM

Yro6bpt YHHYTOXKHTD SJAEKTPOMATHHTHYIO JEBHALHIO,
HeOGXOJIHMO KOMIIEHCHPOBATb Te€ CHJH, KOTOphle 3Ty HAEBHALMIO CO3-
ZaoT. s YHHUTOXKEHHS 3JIeKTPOMArHHTHOH [eBHAlMH paspaGora-
Hbl Clelna’bHble NPHOOPH—KOMNOEHCHpylomue yctpoictTna
(KYC). Hmeercss HECKONBKO Pa3sHOBHAHOCTEH KOMMEHCHPYIOIHX YCT-
poiictB: KYC-3, KYC-6, KVC-9 u KYC-12. 1Ilupper B 0603HaueHHAX
npuGOpPOB YKa3blBalOT, CKOJMBKO CHJ MOXET ObTb KOMIIEHCHPOBAHO C
nomoiubio Toro uan uHoro KYCa. Tak, npubop KYC-3 obecneunsaer
KOMIIEHCALHIO TPeX 3JEKTPOMArHHTHBIX CHJ: MPOROJBHOM, IomepeyHoi
W BePTHKaJbHOH. DTeT npHOOp yCTaHABJIHBAIOT Ha KOMOAc B TOM CJy-
yae, Korja CyAHo OocHaileHo obmoTkaMu PY kakof-in60 omHo# rpym-
Nbl, HaIPHMED TOJBKO NOCTOSHHBIMH OGMOTKaMH.

ITpu6op KYC-6 mnosBossieT KOMNEHCHPOBATb yiKe LIECTh CHJ: [BE
NpoJOJibHbIE, JBe MomepeyHnle W JABe BepTHkajgbHHe. [Ipumensercs
KYC-6 npu Hajsuumu Ha CyAHe JABYX rpynn o6morok PV, nanpumep
NOCTOSIHHEIX H KypPCOBBIX.

Ecan na cynne Hmelorcss TpH rpynnel o6morox PV, To nas yHHu-
TOMEHHS 3JEKTPOMATHUTHOR [EBMALMH HCNOAb3YIOT KOMIEHCHpPYIO-
wee ycrpoiictBo KVC-9. Ono o6ecneunBaeT KOMIEHCALHMIO Tpex
NpPOJOJbHBIX, TpeX IONEepPeYHbX M TpPeX CHJ, HANPABJAEHHBIX IO
OCH 2.

Haxoren, Ha cynax, OCHalUleHHBLIX NOJHBIM KoMmiektoM PV, kom-
nac o6opyayiwot npubopom K¥C-12.

Komnencupytomee ycrpoiictso, 6yap To KYC-6 um KYC-12, cocto-
WT M3 YeThIpeX YacTeHd: 3SJEKTPOMAPHHTHOro kxomnencaropa (dMK),
knemmHoit kopobku (KK), perymupoBounoro wmura (PII) u xopo6ku
¢ racutenbHbIMH conpoTuBieHnamu (I'C).
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PaccmorpuM B o6mux ueprax! yerpofictso KYC Ha npumepe
KYC-3. Tnasnoit yactoto KYCa sBasercs IMK (puc. 123), ycranas-
JIUBAEMbIH B HAKTOy3e NOM KOTEJKOM KoMmaca. B koxyxe IMK pas-
MeIeHbl TPH B3aHMHO NpeNeHAMKYJAspHble KAPyWIKH, KOTOphle OpHEH-
THPOBaHbl TakK, YTO Ocb OAHOH H3 HHX JexHuT B IIII, ocb BTOpo# mep-
nenaukyaspua III, a ocb TpeTbeii BepTHKaJAbHA. B COOTBETCTBHH C
pacmo/ioKeHHeM KaTYUIKH HasbiBawoTcA: X-KaTyluka, Y-KaTylika H
Z-garynika. Ecan npomyckaTh 10 HEM IOCTOSHHBIR TOK, TO Ha MATHHT-
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Puc 123 IlpunuunuaneHas 3JeKTPUUECKass CXeMa KOMIEHCHPYIOIEro YCTpoHCTBa

HyIO cHcTeMy KoMmnaca 6yayT JeficTBOBAaTh NMPOJOJbHAS, TONEpeyHas H
BEPTHKaJbHAs CHJIbI, KOTOPLIE NIPH HaJJexalleM HANpaBJeHHH H BEH-
4YHHEe MOTYT KOMIIGHCHDQBATb CHJIbl, BBISHIBAIOIIHUE 3JEKTPOMArHHTHYIO
AdeBrauuio. BelnurHa KOMIEHCHPYIOIIMX CHJ 3aBHCHT OT CHJIbI TOKA B
katymgkax IMK.

PerynupoBKka TOKa OCYLIECTBJSETCS C HOMOLILIO IOTEHI[HOMETPOB,
BKJIOUCHHBIX 10 OfHOMY B lemb Kaxjoit KarymkH. IloTenumupomerpsl
0603HaueHbl TaK Xe, Kak H karywku IMK: X-notenuuomerp, Y-moreH-
nHoMeTp M Z-moTeHuHoMeTp. Bce OHH CMOHTHPOBAHBI Ha PEryJaupOBOY-
Hom wure PII u coepunennl ¢ SIMK MHOTOXHIBbHEIM Kabesnem yepes
KJIeMMHYI0 KopoOkKy KK. BenuuuHy KOMNEHCHPYIOIUEH CHJIBI, CO3/laBa-
€MOH TOoi WJH Apyro#l Katymkoi IMK, perynnpyioT myTeM BpalleHHs
peoxopia COOTBETCTBYIOLIErO0 MOTEHIHOMETpA. :

Jns mosaum NUTaHUS Ha KATYWIKH BXOAHBIe KiaeMMul PII coepune-
HBl JBYX:KHJbHHIM Kabenem c o6motrkamu PY. Iluranme mnoxsoaurcs
yepe3 TacuTelbHble COMpoTHBJeHH:a [ C, CHUXaOWVe HanmpsXeHHe B
uenu Ko 6 B.

CoeuHNTe/IbHYIO KJIEMMHYI0 KOpoOKy KK 3akpenasioT Ha HAKTO-

y3e, a PI] v I'C MOHTUPYIOT Ha CTeHKe PYOKH Ha PacCTOSIHHH He MeHee
3 M or KoMmmaca. .

! TlonpoGHoe omncanue KYC mnpuseseHo B yueGHoM mnoco6uH «MopexonHbie
npu6opel u uHcTpyMmenthi»., M., «Tpancmoprs, 1970.
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Jlpyrae KOMIEHCHpPYIOLHe YCTPOHCTBA MO CYLIECTBY NMPeNCTaBJSIOT
co60ol COBOKYNHOCTE HecKobkux npubopos KYC-3, He cBA3aHHBIX APYT
C IPYroM 3JIeKTPHYECKH, HO CMOHTHPOBAHHBIX B OJHHX KOpPOGKax.

[Tpu6op KYC-6 — ato nsa cosmemeHHHx KYC-3. DiekTpoMarsut-
uei komneHcatop KYC-6 uMeer Ha KaxkAOH M3 Tpex KaTyllek Mo JABe
He3aBUCHMBEE CEKIMH BHTKOB IPOBOJA — BCErO LIECTb CEKLUHHA M COOT-
BETCTBEHHO INECTb MOTeHUHOMeTpoB. Ceknuu X-KaTYIIKH CO3JAIOT ABe
CHJIBI 11 KOMTIEHCAIHH ABYX CHJ OT 06MoTOK PY. OcranbHele KaTyil-
ki IMK co3paloT ABe IONEpPEeuYHble U [Be BEPTHUKAJbHLIE CHJIHI.

. Cexmun Katymexk IMK u NOTEHIHMOMETDH, BBefIEHHLIE B MX 3JIEKT-
pUYECKHEe LeNH, NOApAasAeJaAlOT HA ABe rpynnsl. Ilutanne B omHy u3
3THX TPYN, COJepKallyio OXHY IPOAOJbHYIO, OfHY NONEPEYHyIo H Of-
HY BEPTHKaJbHYIO CEKIHH, MOLAETCH OT NOCTOSHHBIX 06MOTOK PY m
BKJIIOYAeTCsl AaBTOMATHYECKH IPH BKJIOUEHHH OOMOTOK. DTa rpynna
cekinit KYC-6 HaspiBaeTcs mocTofaHHOH. C ee mOMOMIBIO MOXHO
KOMIEHCHPOBATb TPHU CHJIEI, BO3HHKAIOLINE NIPH paboTe NOCTOSAHHBIX 06-
MOTOK Pa3MarHM4YHMBAIOILEro YCTPOHCTBA.

Bropas rpynna cekuuil katyniek KYC-6 aBToMaTHYECKH BKJIIOYaeT-
csi npu Hayaje paGoThl, HaPUMED KYPCOBBIX KOCHHYCHBIX OGMOTOK
PY u npepHasHaueHa OJs KOMIEHCALHH TPeX CHJ OT 3THX OOMOTOK.
HasniBaercs faHHAs CeKIHsS KYPCOBOH.

DyeKTpOMATHUTHHEIA KoMimeHcaTop mpubopa KYC-9umeer yxe no
TPH CEeKUWH BHTKOB Ha KaKJOW H3 TpPeX KaTylIeK, a BCEero— JeBfTb
cekuuit. UHC/IO0 NMOTEHIHOMETPOB NpHOOpA TaKXKe PABHO NEBATH: TPH
X-noteHuuomerpa, TpH Y-NOTEHIHOMETPa H TpPH Z-TOTEHUHOMeETpa,
YCTAHOBJIEHHBIX Ha ofHOM IuuTe, Kaxkpas w3 Tpex Ipynn ceknuft Ka-
tymek IMK npubopa KYC-9 BMecTe ¢ ee noTeHUHOMETpaMH MOJ-
KJI04eHa K ofHOH M3 rpynn ob6morok PVY. Haspauus rpynn cooTBet-
CTBYIOT HAMMEHOBAHHIO OOGMOTOK.

AHanorpuHeiM 0oGpa3oM peleH KOHCTPYKTHBHO u mpuGop KYC-12.
HyxHo orMeruts, uto npubop KYC-3, He maroroBasercs, TaK Kak
BMECTO HEro BCETAa MOXHO HCIOJb30BaTh OAHY M3 TPYNN CEKIMA
npubopa KYC-6.

VHHYTOXKEHHE 3JIEKTPOMATHHUTHOH AEeBHALMH C NPUMEHEHHEM KOM-
MEHCHPYIOUIUX YCTPOHCTB MOXeT OHITb NPOH3BENEeHO ABYMs crmocoba-
MH: CIOCOOOM Tpex CHJI U CrnocoGOM JABYX HCKYCCTBEHHBIX KYPCOB.
PaccMoTpuM mOPSAIOK BHINOJNHEHHST PAaGOT NPH YHHYTOXKEHHH 3JIEKT-
POMAarHuTHOH AEBHALUM IIEPBEHIM CIOCOGOM Ha NpUMepe HCNOJb30Ba-
Hua npubopa KYC-9, a Bropmim — ¢ mpumeHenuneMm mnpubopa KYC-6.

Cnoco6 tpex cun!

1. YcTaHOBHTP B HAKTOY3 KPEHOBOH KOTEJOK C HAKJIOHHOM Kap-
TYIIKOA ¥ H3MepuTb HedJIeKTOPOM BepPTHKAJBHYIO MAarHHUTHYIO
cuny Z’, upuBelil CTPeJIKH B TOPH30HTAJbHOE IMOJIOXKEHHUE.

1 VHuuTOXKEHHe JeBUANMH 3THM CHOCOGOM BHIMOJHSIOT BO BPMS CTOSIHKH CyAHA
Ha Tyro OOTHAHYTHIX IIBAPTOBAX, HA KYyPCe, OTIMYAIOIIEMCS OT IIABHBHIX PYMOOM He
MeHee yeM Ha 15°
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2. OcraBuB nedieKTOp Ha KoMnace, BKJIOYHTb MOCTOSIHHHE OG-
MOTKH PV, H, eclH CTPeJKH KapTYIIKH HaKJIOHATCH, TO, MAEACTBYS
Z-noteHuHoMeTpoM nocrosHHEIX cexkuuii KYCa, npusects umx B ro-
PH3OHTaJIbHOE HOJIOXKEHHe.

BepTukanbHas cusia R, KOMOEHCHPOBaHA.

3. BrawuuTh KypcoBne @6MOTKH PY H ¢ nomompio Z-noTeHiuo-
MeTpa KypcoshiX cekuuii KYCa BHOBb mpHBEeCTH CTPeJKH B TOPH3OH-
TaJbHOE MOJIOXKEHHE.

BepTukanbHasi cuaa Zgos KOMIEHCHPOBAHA. :

4, BKMOYHTh WIMPOTHYIO o6MOTKY PV u, onepupys Z-mOTeHIMO-
mMeTpoM HIHPOTHHIX ceKuui KYCa, mpuBecTH CTpesKM HAKJIOHHOH Kap-
TYIMKH B TOPH3OHTAJbHOE TNOJIOMKEHHE.

Cuna Z, KOMIIEHCHPOBaHa,

5. Buikaounts Bce o06MoTkH PY, mocTaBHTE B HAKTOY3 KOTENOK
KoMnaca M HM3MepHTb JHedJeKTopoM (KOMIEHCHPOBATb) IPOAOJb-
Hyl0 npoekuuio X'; 3aMeTHTh OTCYET KAPTYHIKH NOJ INPH3MON Ite-
aenratopa (W mau Ost).

6. Bxaounth nocrosiHHbie o6MoTKH PV, H, eciB paHee 3aMeueH-
HBlll orcyer W mam OSt yiiner M3-monx npH3aMbl, TO, AefictBys X-mo-
TEHUHOMETPOM IOCTOSIHHBIX CEKUMH, NMOABECTH ero BHOBb NOJ NPH3MY
neJeHraTopa.

KoMneHcupoBana npoaoibHas cuaa P,

7. BkaounaTtb KypcoBble o6MOTKH PY u ¢ nomompio X-nOTEHUIHO-
MeTpa KYDPCOBLIX CEKLHil MOABECTH MOX NPH3MY TOT e OTCYET.

KomnencupoBana npoaodbHas cuana Xe.

8. Br/OYHTH MHPOTHYJO OGMOTKY H € HOMOIUbIO COOTBETCTBYIO-
mero X-mOTeHIHOMEeTpa CHOBA NPHBECTH NOJA NPH3MY MNeJeHratopa
tor ke orcuer (W uam Ost),

KoMmneHncupoBana npojoJibHaa cuia X,.

9. Buixmountb 06MOTKH PY n H3MepuTh (KoMneHcHpoBaTh) Aed-
JEKTODOM TOMEPEYHYI0 NPOEKHMI0 Y/, 3aMeTHTb OTCYET KAPTYILKH
nox npusMoit mesnenraropa (Ot uan W).

10. Bxmouuts nocrosnunle o6Motkn PY u npu nomomm Y-morew-
HOMETPa NOCTOSHHEIX CEeKUHil MOXBECTH IOJ NPH3MY 3aMe4eHHBIH
panee orcuer (Ost uau W).

KomnencupoBana nonepeuynasi cuia Q.

11. BKIIOYHTb KypcoBble OGMOTKH H, ONEPHPYS Y-HOTEHIHOMETPOM
KypPCOBHIX CeKUM{, MOZBECTH MOJ NPH3MY INpPEXKHHA OTCHeT.

KoMmneHcupoBana nomepeyHasi cHIa Ycos.

12. BkyiouHTh HWHPOTHYIO OO6MOTKY PV u, zmeficTBys cooTBercT-
BYIOUIMM Y-NIOTEHUHOMETPOM, BHOBb IIOJABECTH TMOL NPH3MY TOT XKe
orcuer (Ost uan W).

KomnencnpoBana monepeuynas cuiaa Y.

13. BhIKTIOUHTL BCce OOMOTKH.

Cnoco6 Tpex cHJ HaeT XOpolIHe Pe3yJbTATHl M HABJSETCA OC-
HOBHBIM NDH YHHYTOMEHHH 3JIEKTPOMATHHTHOR [IeBHAUMH.
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Cnoco6 ABYX MCKYCCTBEHHbIX KYpPCOB !

IToT Ccnoco6 YHHYTOXKEHHS 3JEKTPOMArHMTHON [eBHAlHH MpHH-
UHNHAABHO HE OTJIHYaeTcs OT cnocofa TpPex CHJl, a IpelCTaBJsier Co-
6oli ero mopuduxaumio. Ero npHMEHAIOT B TeX CJAy4Yadax, KOrAa Ha
CydHe YCTAaHOBJIEH KOMINIAC HHOCTPAHHOM MADPKH, W IPH OTCYTCTBHH
nedaekropa. IopaioK BHIOJHEHHS PaGOTHl CNOCOGOM ABYX HCKYCCT-
BEHHBIX KYPCOB CJIELYIOUIHIL.

1. YcTaHOBHTP B HAKTOY3 KPEHOBOH KOTEJOK C HAKJOHHOH Kap-
TYIIKOH; NOMECTHTb BHYTPM HJH CHApYXKM HAKTOy3a BeDTHKAaJbHBHIA
MarHuT M, nepeMemias ero, JA0OHTbCA TOPH3OHTAJBHOCTH CTPEJOK,
T. €. KOMIEHCHPOBATb CYAOBYIO BePTHKAJbHYIO cuay Z'.

2. TlooyepesHO BKJIOYHB IEPBYI0 M BTOpPYIO rpymnsl o6MoTok PY
W JAcHCTBYS COOTBETCTBYIOUIHMH Z-NOTEHIHOMETPAMM, NPHUBECTH B
060X CJAy4YassX CTPeJKH KapTYIIKH B TOPH30HTANBHOE NOJOXKEHHE

BepTuxaJipHele CHJIBI KOMIIEHCHPOBAHHI.

3 Buikatounth 06MoTKH PV, yOpaTh BepTHKaJbHBIH MAarHuT H 3a-
MEHHUTb KPEHOBOH KOTEeJOK KOTEJIKOM KOMNacad; YCTAaHOBHTb B HAaK-
TOY3 B JONOJHHTEJIbHON KapeTKe OAWH HKHM ABA NPONOJBHBIX MarHu-
T4 H, nepeMemlast KapeTKy, MOABECTH K HOCOBOR KypCOBOI uepTe KO-
TeJKa OnuKafiui K Hell orcueT Kaprywku 270 uau 90° T. e. cosnath
uckyccTBeHHHA Kype W miu Ost. Tlpn sTom MaruuThl GYAYT BpeMeH-
HO KOMNEHCHPOBATb NPOJAOJbHYKC mpoekuuwo X'

4. BxiiounTs nocrosiHble oOMOTKH PV, u, eciu 3aMeuyeHHHBIH pa-
Hee orcuer Ost wgu W yhner mu3-moj KypcoBofi vepTh, To X-moTeH-
IHOMETPOM NOXBECTH ero BHOBb K KypCOBOf 4epTe; NpOJENaTbh TO Ke
caMoe NPH BKJIOYEHHH BTOpoi rpynnsl o6moTox PVY.

KoMneHCHPOBAHE NPOAOJbHBIE CHJIH.

5. BolkiouuTb OGMOTKH, YCTAaHOBHTb B HAKTOY3 IONOQJHHTENLHYIO
KapeTKy C MONEpPeYHbBIMH MAarHHTaMH H C030aThb HCKYCCTBEHHLIH
kypc N uau S, mojBeAs K HOCOBOH Kypcosoil wepre Omumxkafmmii x
Hell u3 otcueToB 0 mam 180° xapTymxwu.

6. BkatounTh BHayajie OJHY, a 3aTeM APYryio rpynny o6Motok PY
M, NeHACTBYA B KaXIOM C/yuae COOTBETCTBYIOWIMM Y-NOTEHHHOMET-
pOM, TIOBECTH K KYpCOBOH uepTe 3aMeueHHbir orcuer N uam S.

KomneHcupoBaHs mnomepeyHHle CHJBI, CO3LAI0UIHE 3JEKTpoMar-
HUTHYIO JE€BHAIHIO.

IllpuMedanue MaruuTel AN CO3LAHHA MCKYCCTEEHHLIX KypCOB He 0Os-
saTeJbHO TNOMEllaTh BHYTDH HAKTOy3a B KapeTKe,— HX MOXHO pacnosarath BOJH-
3H KapTyIWIKH B JioGoM MecTe, Juilib Gbl OHH BO BpeMd PaGoOTH Oblay HeNOXBUMHEI

Bosmoxken eme onHH BapHaHT YHHUYTOXXCHHSA SJIEKTPOMHI‘HHTHOﬁ
A€BHAHH, TIPH BLINOJHEHHH KOTODPOTO BEPTHKAJBHBIC H IMPOAOJbLHBIC
CHJIBI KOMNICHCHPYIOT, KaK B crnocobe TpexX CHJ, a KOMIICEHCAUHIO IO-
NepeuHblX CHJ KOHTDOJHPYIOT MO INeJEHry OTAAaJeHHOro npeaMera.
Srot BapHaHT Ha3biBaeTCsd cnocobGom ABYX CHJ M NE€JIEHT A.

! BroT cnoco6 mpHMeHSIeTCS BO BPeM# CTOSHKH CYRHA Ha IWIBAPTOBax, Ha Kypce,
OTIHYAICIIEMCS OT TIaBHEIX pyMGoB Gosee geM Ha 10°
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Kaxneiii pas mnocie KOMIEHCAUUH CHJI HeO0XOZMMO ONpeNessTb
OCTATOYHYIO JE€BHALHMIO KoMmaca. 3Jech HYXHO HMeTb B BHAY, 4TO
OCTaTOYHYIO 3J1eKTPOMAaTHUTHYIO IEeBHALHI0  HENOCPeACTBEHHO
Ha6JoaaTh HEJIb34. ITpu OTKJIIOUEHHBIX o6moTkax PV
KOMNac ¥uMeeT MArHUTHYI0 feBuanmio. Eciam ke 06MOTKM BKOUe-
HHl, TO K Heli ROOAaBJAETCS OCTATOYHAS SJEKTPOMATHHUTHAs INEeBHALHA
¥ y komnaca HaOJjiofaeTcs CyMMapHas [AeBHAllHs — MATHUTHAS H
3/IEKTPOMArHHTHAas BMECTE.

TlosToMy mpu Haaumuumu Ha cygHe o6MoTok PY ocratounyio je-
BUALHUIO CJAeLYeT ONpeAeNasTh IBAXKAH: BHAYajJe MPH BKJIJUEHHBIX
00MOTKax, a 3aTeM IPH BHIKJIIOYeHHBIX. [lo maHHBIM HaGMIOKEHHH CO-
CTaBJSIOTCS [ABe TaOJHUBLI JeBHALUWH, IOMedaeMble HaAnHcAMH <«PY
sKJII04eHO» H «PY BBIKTIOUEHO®. :

Meronsl onpejiesleHHst ¥ BHIYHCJIEHUS CYMMAapHOR NeBUAUHH HH-
yeM He OTJIHYAIOTCS OT METOJOB, NPHMEHSIEMBIX NIPH COCTaBJIEHUH
Tabsuupl OOLIYHOM MATHHUTHOH AeBHAIUM,

Ecan xe aas kakux-aubo nejefl HYXKHO BBHISIBUTb COGCTBEHHO
5JEeKTPOMATHUTHYIO HEBHALHIO, TO €€ MOXHO HAfTM KaK pasHOCTb
MeX1y CyMMapHOH HeBHalHeH, ompelesNeHHOH NpH BKIOYEeHHOM PV,
H BEJHYHHOH MAarHHTHOH JE€BHAIMHM, KOTOPYIO ONDENENSIOT Ha TeX XKe
caMBIX Kypcax NIpH OTKJI4eHHoM PV.
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