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BBFy'{ETITIE

Marsnrnufi KoMIIac (MK) rxn-eerct oAHTIM us Hau6o,ree ApeBHHX

npn$opor, xoropuft ycueIIIHo noMoIaI cyAoBoAnrentM pelllarb Itx ilpo-

$eccuoHa:rsHHe saAa*{ B reqeHr.re MH0THX crolerufi. Ero no fipaBy l{ox-

HO OTHSCTH K KaTeIOpuI{ CaMbIX HaAeXHbIX H3AeJIHfi, I{cnO,ilb3yeMLIX Ha

MopCKr.IX cyAax. OAnaro pa3BHTI,Ie aJIbTepHaTLIBHbIX, $OJIee ToqHblx MeTo-

AOB orrpeAeJleHllt Kypca CyAHa HeCKOJIrKO cHII3HJIH erq 3HaquMocrr. Telt

He Megee, )'Ka3aHHOe O6CrOsrenrCTBO He AaeT CKOJI6KO-Hu6yA6 BeCKI{X OC-

HOBaHLIfi npeAnonaraTb, qTO I,tCnO[HyeMbIe HM NIeTOtrbI onpeAeneH]I{ K,vp-

ca cyAHa 6etsaAexso ycrapel1fi u s fiillaxaiimee BpeMfl KoMnac 6yger cHxr

c 3KC[iry-aTauHLI.

B rarryn HacTynarcuero cToJreTI,In MexlyuapoAHaJr rrropcKafi opfaHu-

:auu_x (HMO) no4roroonJra HoBbre rrpaBr{Jra, }ranpaBJreHHbre Ha noBbr[Ie-

HHr 6e3onacHocrl.I cyAoxoAcrBa.24 ces"tsipn 1999 r. Ha 45 ceccsu fIoA-

KoMnrera HMO no 6egonacuocru MopenJIaBaHHc 3aBepul'Ilacb pa6ora lro

rroAroToBKe B 3HarruTelbggft cTeIIeHLI [epeqMqTpengOfi hanu 5 KOueeH-

qpru COIIAC-74. HoesIM s srofi rnaBe tBJlterct llpaBHlo 15, B KoropoM

H3ITOXSHbI npLHIIn[bI, cBt3aHHble c KOHcTpyKIIHefr MoCTi,lKa H [opsAKOM

ero OCHa1IIeHH;1 HaBHTaIII{OHHbIMLI CHCTeMaMR r.r O6Opy4OOaHHeM. B CoOr-

BeTCTBL{I{ C 3Tr4Mn npaBI{JIaMH MafHHTHbI[ KOMnaC nO-[peXHeMy OCTaeTCt

B cocraBe O$Op,VAOBaHI{rt B KaqecTBe pe3epBHOrO KypCO}T(a3aTe,'lt, no3Bo-

nrrrortlero ocyulecTgru{Tb KOHTpOJII 3a KaqeCTeOu pa6Orsl rI{pOKoMnaCa H

peuarb HaBHTaIIHoHHbIe 3aAaqI'I npH BbIxoAe fHpoKoMlaca H3 crpos.

Kar u Bce Apyrue flpil6opbl MarHHrHbIe KoMrlacbl nocrof,HHo coBep-

rrreHcrB)'IoTcx. Paspa6atblBalorc{ HoBbIe HX MOAeJII{, yrryquaeTcg KoHcT-

3



pyKTHBHOe OsOprrl:reHne ocHoBHbIx 3JTeMeHTOB KOMfraCa, BHeApflrorcf, Ho-

sbre cuoco66r noJrf{eHrrx, o6pa6orxu H oTo6pDKeHru r.IHSopMarIr{H, pa3-

Br.rBaercr u )'rorrHrerc{ reopr.{fl AeBrraqarur MK, orpaoarhrBalorcr cloco-

6rr anrouaruqecxoft KoppeKrlnr,r outr6oK KoMrraca.

Bce gro AoirxHo HaxoArrrb orpalreHxe B y-qe6Ho-MeroAl{r{ecKofi nure-

parype, c reM, qro6tr cfleur4arr{crbr, BbrnycKaeMbre MopcKnuu yre6nr,nuu

3ABCIICHH'MH, A TAKXE IIITYPMAHCKHfi COCTAB }IMEJIH 6rT SOST4OXT{OCTb NO-

jrf:rr4rb AocraroqHbre cBeAeHHt Arr rpaMoTnofr sxcnnyararluu npr.roopon

paccMarpr{BaeMoro THna. K coxaJleHr,uo, B rrocteAHee BpeMrI HaMerrrncs

orlpeAeneHHrd le$uqur c f{e6Ho - MeroAgqecxoft m.rreparypofi, qro cy-

UICCTBCHHO YCJIOXH,'ICT IPOqCCC IIOAIOTOBKH |PAMOTHbIX CIICI.IH€UII{CTOB.

,{aHHoe yre6uoe noco6ne r{Meer cBoefi qenbro B onpeAeneHHofi cre-

fierrr4 nHKBr.rAr.rpoBarb oror upo6e.n. B noco6nu paccMarpHBarorc{ Bce oc-

HOBHbre BOnpOCbr, npeAycMorpeHHbre [porpaMMofi [oAroroBKr.r cyAoBoAH-

renefi. Kunra BKJIIoqaer B ce6r 6 rran, BBeAeHI,Ie, 3aKJIIoqeHrre u npHno-

xeHHr.

B nepnofi rnaBe AaHa o6uias xapaKTepucrnKa MarHr{THErx KoMnacoB H

nx ruraccuQHKarlHr. Bropax r.r rperbf, rrasbr nocBfrqeHbr onrrcaHr.Iro Maf-

HHTHbrx KoMnacoB c Kapr)'rlKofi (crpetouusx MK) H lrHAyKrIHoHHrrx

KOMnaCOB, COOTBeTCTBeHUO. tlernepra'' v ngraf- rllaBbr nocBtIIIeHbr E3Jro-

xeHHlo ocHoB Teopuu AeBHaIIllH H CTOCO6Os CHr{xeHHfl BJrarrHr.r.s cy.{oBoro

x(ere3a Ha rroKa3aHl{t KoMrracoe. B I]Iecrofi raaee H3nafarorcrl Borrpocbr,

cBr3auHbre c 3Kcflryarar{uefi MK.



f.nasa I

oBII{Af, xAPArffEPHcrI.rKA MAftIlrrrnbrx KotrlrAcoB
1.1. Kpamxaa ucmopuqecKas cftpaena

csoffcrBo MarHETHoro crep)Knrr, noFerueHroro Ha r{r{TH, oprer{TxpoBarbcc B }ra-

npa&qeHr.il{ cenep-}or 6ruro r.rsaesrHo e Krrae ea2,5 ruc*tunsr,{o sonoi eprr. Hne-

rorcr cBeAeHr.r.fl, rITO BrrepBble lrallrynrrrft KoMnac 6ru npnueneH na c).ltrle e 250 ro,,1y

uoeofi:prr. B Eapone oH cr.n ''p'Me**Ibcr ."a''pr*ae c XI sexa Hoeofi sprr H ycflerrrHo

Hc[orL3oBa,ric.s n npocreEuteu Br{Ae Ao nropofi nonoBu}rbr XD( crorsrrr. B ocxose

MK aexana no.ryrlDKHru Marrr}rrHaJr crrcreM4 csaSxcHHar uxanofi, Kgropar, pacnoJla-

ftucb B rurocKocrr{ ropg3om"! cauoycrasanu,[{Baracb raxr4M o6pa:olr, .rro uy.neroi ee
qrcqgr 6rr,r o6par{en B cropoHy ceBepHoro MarHr.rrrroro floJrroca 3err,r,T{. B nocneaqr-

Br{H lry notptorcryto cr4cr€My grirJrfi Ha36rBarb xapmywxoil.

florsreHue cyAoB c Mexail{qecK}tMll .4aurarertrM}r H MerilurxriecKr{Mrr 3re-

Merrrr|,'H KoHcrpyrilIlr', [epeBo3Ka $eppouarnurH'rx rpy3.B cyulecrBe'Ho yc,rox-

IOUIU SKCILiTATAIIEO MK U NOTPC6OB'UII,I NPEIU{TIXI MEP .qI' CHH'{(EHI.I, HX OrUN6Or,

o6ycror.ueunrx BJrrurHr{eM cygoB'rx MarHr{T'brx uonefi. B pe:yrrrare :roro 6rrra

ycfleruHo pa:pa6orana reopm AeBXarIHrr MK, orurcrrniuou.ur 3aKoH [3MeHeHr4'

yKa3aHHbD( OUru60r u onpeAeJrrrou{ar rlynd IroBErIIIeHr,r{ ToqHocrH pa60ru KoMIIa-

ca B ocnory rofi reopnr.r nernu ypagHexr.rx t[panuyscKofo yrreHoro llyaccoua 4lx
MarHLrTEOro nonr, co3,4€tBaeMoro o.iIHopoAHO naMarHqlleHubrM TeJroM, xoroptre 6u_

ml orrydrnxoBaggr B 1824 roay. Bonrurofi BknaA B paspa6orxy yxa3aHuoii Teopxl{

BEeC,-IH HaIUI4 CO0T,eqecrBeHHUKr,r A.H. Kprnron, H.H. ornodrexcKr.rfi, ll.A. {ouo_
rapoa, H.fI. Koronn n MHoD{e rpyrue. Llxycunutuu oreqecrBeHHa, ruKona.{eBua_

TOpOB 3aHtla caMoe llepeAoBoe MecTO B Mfipe.

Haptay c paepa6orrcofi reopnz AeBvraL\HH r{ BHerpeHneM ee coBepixengrBoBajr_

cr H crIM xoMnac. Tax [a], a 1905 roly H.H. Orno6nencxr+i parpa60Ta,l nepBbrr ore_
qecrseHllFrfi nArAKocrHbrft crperouHHfi KOMIIaC c AfiaMerpoNr KapryruKH, panHru 5

llofruarl, a s 1938 rony B..[. [aananos c ftac.TlreM B.B. KarpaftcKoro co3Aan [ep_

sltft Ardcrarquonnrrft KoMrttc c orm4{ecxofi cugrerrloft nepe.uaril{ noxasaHfift.



fnaea 1, O6qar xaparrepncrnKa MarHrrHblx KoMnacoB

Ycuerunas pa:pa6orra reopnlt aeBniulr4r.I MK nossonma coxpaHlrrb ero B Ka-
qecrBe Kypcoyxa3areJur ao Hacrorrqero BpeMeru. oAnaxo 4n_r o6ecneveHwr B6lco-

rofi roqnosrr.r pa6orsr npuSopa Heo6xoxnuo cficreMarr{qecKn KoHTponxpoBarb ero

orua6xu u npr ueo6xo4[Mocrn Koppercrr.rpoBarb rD(. IFr.s sroro rpe6yercx 3HaHr{e

napatusrpoB KaK 3eMnoro, TaK Lr cyAoBoro MarHHTrrErx nolefi.

1.2. O6qan xapaKnepucmuKa 3ennoeo MaeHumHoeo nonl r
3eunoe MarHr.trHoe noJre Moxer 6arru npr.r6nux€uuo npe4crar.lego Kar< noJre

lreKoropofo nogrorHHoro MarHilTa 1 (puc. l.l),

roilloca Koroporo pacnono)Kenbl a6illsu norlocoB

3eunn.. flnocxogrn 2, o6pasonaHHbre MarHHrHbrMH

CI{JIOBbIMI{ JII{HI{-f,MI-I,'BJI'IOTC' ruIOCKOCT'MI{ .i'AE-

HtlmHb$ nepuduauoe, a KacareJIbHEIe K MarHL{TrrbIM

CLIJIOBLIM J'r]{HI.lrIM o[pe.reffloT HimpaBJIeHue BeKro-

por T nanpncrciiuHocmu i4azuumuoeo no,zx 3eutu.

fllocroct 3 .uazuumnozo 3x6crmopa rreprleH-

.qr{KynrpHa ocx, coeArHnouleft uexgy co6oft ce-

aepHrrfi N. u toxxufi S" uarumrrte noluocht*. ove&rgno, qro r.B-3a HecoBna.ueHlut

reorpacfnvecxr,rx [oJIIocoB & n s, c MarHI{THbrMI{ nOJuOCalM],r 3elrml, IIJIocKOCTU

reorpaQuvecxr.rx Mepr.rar{aHoB n 3KBaropa rapr(e He 6yayr coBua,{arb c mocKocrfl-

Mr,r MarHrTHbrx Mep}uluaHoB r.r 3K-

)a Baropa. Yrot d, onpeAenclounfi

oTKJrOHeHIre B IInOCftOqr}t rop[-

3Or{Ta MaTHHTHOTO MepI{AHaHa OT-

Hocr.rreJrEHo lrqrnaHoro (pHc. 1.2),

HtBbIBaeTCt .it4Cl2HUmHbL,y, CK,tOHe-

HUe$ V MOI(eT H3MeIllrTbCt B [rpe-

.qenax t 1800.

' 
flpnuepnne Koop.ar{Harbr N. cocraa.lrlor: q:720 N. I = 960 W, a KooparHa'rbr S." - rp : 700 S,

i  =  150 'E .
' 6o.ree crporo 3a MarHrrgbrfi 3xBarop flplrHr.rMaror nltgruo, r xaletoft rovre xoropofi:HaqeHHe
MarHurHoro lIaK.roHeHHt (cu. unxe) paBHo HlJIIo.
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1.2. O6uian xapaxrephcrrxa :eMHoro MarHhtxoro nons
Berrop r naup.rxdnuocrr,r Marur.rrHoro [oJrr 3e*mr nexur B rrrocKocrr Mar-

HITTHOTO Meplt4{aHa II COCTaBJU{eT C nJrOCKOgrEro ropH3oHTa nexoroprrfi yron 1. 3ror

yron Ha3BrBaercu,vctzvumqbLv HaKqoHeHue.v !l Moxcr lBMeHrrbcr B IrpeAe.tax + 900 .
Hapngy c yKiBaHHErM, paccMarpr.rBaror fipoeruI*u H t Z BeKropa r sa n,roc-

Kocrb fopl43oHTa H Ha Mecrr{ylo BeprHKaJIE, coorBergrBeHno. 3rx cocraBrnrrorrrHe

onpeAeJrroTcr cneA'.rour.rMr.r paBeHCrBaMA:

H  = T  c o s l :  Z  =  I s i n  / . ( 1 . 1 )

Ha HaslrraunorrgbD( Kaprax Moryr HarroanTlct JraHHr,r paBHbIx 3HarreHlrr yxa-

3aHHErx napaMCTpoB. I4soeonauu s:BbrBaror Jrrrnnyr paBHrrx :naqeaui MaFHurHofo

cKtIoHeHr,UI. IIIdtl]1�u paBubx gna.{eHufi MarHuruoro HaKnoHeHH.fl noryqgnlr II€BBaHI4e

u3qKrtuH. Jluglrn paBHblX SHaqeHLIfi H U Z HaSUtFiAT{)-fct usoduuauantu.

3eunoe Mar'lrr'oe none flperepneBaer MeArTeHHoe roAoBoe I43MeHeHI{e, a

TaKXe ̂ iIOCTarOquo 6ucrpue BapuarII{H, O6yClomenHbre, Hanpr.rMep, axuBr.r:aqaei

npoueccoB Ha Connqe. Kpoue roro, Ha paBuoMepHocrE MafHr4Tgoro no.ilq 3eMnfi

CYIUCCTBCfiHOC BJII,UIHIE OK€BbIB€IIOT MECTHbIE MArHI'ITHEIC AHOMATI4H.

1,3. KnaccuSuxa4un NaeHumHbrx Kownacoe
Hapxay c pa3Blrrr.reM Teopn' .ueB'aur4' coBeprueHcrBoBalJrcfl lt can npu6op.

Err,wr parpa6otanu MK AiIrI pasrll{tlHoro rr{[a cyAoB. KoropLre orirr4qaJrr{c'.irpyr or

JIPYTA TINOM TTYBCTBI,ITENEHOTO 3JIEMEHT4 TOqHOCTHbIME XAPAKTCP}rCTIIKAMI,!, KOM-

neHcaropiNrn ero aeBnaquH r yc-rpoficreanrx oro6pa:renua r.urrpoplraqun^ Hcropn-
qecKr't cJroxlfiocb raK, qro Ha MOpoKOM $nore npennr.vruecrBeHHoe pacnpocrpaHe-

Hue Ilorrrr{Jrs MK c nodeutrcuotu vyscm7umerbHbttt ore.ueHmo.u (xapmywxoi), xo-

Topble HepeAKo Ha3blBillor crpenotrHbrMH KoM[acaM]r. Hx secouHenHbrM nocror4H-
qTBOM {BJI-f,eTCs TO' qTO HanLFII'Ie KapTyIIIKI{, CaMOCTOflTeJIbHO yCTaH4BJrHearOqe[C-A

B Mepu,qlraH, no3BoJU{eT CHr,IMaTb 3Haqerrue Kypca c}zHa HenocpeAcTBeHHO C ee

mKarlbr' qro o6ecuequBaer Bo3Mo)Kuogrb opuel{Taul{}I narl<e EpI,I orcyrcrBtll 3jtc6-
'TporrrlTaHr{rr. Onrocrre.nsn€u npocrora KoHc"TpyKur{H Taxoro MK o6ecne,{usa}o.r

Bbrcohl.ro HaIex(HocTL KypCOyKa3aHHr.

B uoc;re4uee BpeMr Ha cyAErx crrrJr' ''pn.MeH-flT6 ttudynquouuote rLlK, roropue



I-naea 1, O6qar xapaxrepncruKa MarHXTHbtx KoMnacoB

He rlMelor KapryrrrKlI. Buegro Hee l{cnoJlb3yrorcr c[eq]IaJIbHbIe ,uarrrr.rKr.r Ary floJry-

.renr.rr nnifopMaur{E o Kypce cyAHa, onpeAeneHHhru o6pa.:otrl copneHTnpoBaHElg OT-

IrocI{TeiIbHo alraMerpaJrbHoii nlocxocrr I{ r{e[orBl&KHbr orHocr4TeJrbno nee. 3ru

KOMIIACEI {BruIIOTC' JIIICTAHqHOHHsIMII, I'MEIOT MEI{IIIINE rA6APrrrT qYBCTBI,ITCN6HO-

ro 3JrcMer{Ta, AorrycKilror 6onnuryro cno6oay r asr6ope Mecra ax ycranonxlr. OAga-

KO, OHI4 'rpe6yror SJIeKTponHTaHVt 14 ]clut*tvr4s cneurlrirJrbHbrx yrasareleft Kypca, Ko-

TOpLre Ha3LIB aIATCfl p e nu me p a,v u.

corpelueHurre NrarHrrrrrbre xoMnacbr c rapryumoft, [peAHa3HaqeHH6re .4rr uc-

fiorb3oBasr'1fl Ha cy,uax.4aJrLHero [naBaHI,IJt, rarx<e cHa6rQro'rcr ycrpofiumaMH an_f,

.{r{c1'aHrlr{orrHofi nepeAa.ru uHtpoprrraunn. 3ru ycrpofi crBa MoryT 6tnb onmu,tee xu-

Jtu, a:leKmpo.vexaquvecKul4u l,,irr4 aneKmpoHHbLuu (4uQpoeawu). I4H$oprr,raqfi_fl o

Kypce, nofiynalolllaf or HIrx, Moxer oro6paxarrc{ KaK B aHatrroroBoM, TaK r.r B

uuQpoeona B:'zple 6, KaK rrpaBwro, Ha HecKoJrbKax yKa3aremx xypca (penwrepax).

Pas.'rnqalor etagHde ,r nymeaue MK. fnaeu;rfi uammrrtfi KoMnac ycraHnBrH-

Baerct rra BepxHeM Mocr[IKe B Ar{aMgtpaJlbnofi nnocxocrr.r ay4fla vrn, KaK r4cKlrro-

qeHlre, g6]Il{sr'r e€ a ltoxgt [c[oJlb3oBarbcfl Mt neJreHroBarrr{lr paunl.rtrubrx op}ren-
'rnpor. I4nrlopMauHr c DraBHoro MK noxsr cHrMarbcr HoIIocpeAcrBeHHo c ero

KapryI[KH nn'I, flpu Hanr{quu cucreMSl ArrcraHuriloHHofi nepegauu nx$opuarruu, n

xoeogoft py6xe. Eclu r,rasHrrfi KoMlac He HMeer lucraHur.roHHoft nepeAa.ru, ro g

xolosoE pySxe yctauaBrr4Basrcr rryreeoft MK.

flpr pasuerue*n* Ha cyAne MK nro6oro rlrna neo6xo.{Nlro o6ecne.rrrr nerxufi

.focryn r rx uHipopuaq[u, Mr{HlrManbHoe BJIHrHrre ua nx pa6ory KaqKr,r cyArra }r

cyroBoro MarHHTiloFo nolr, nora6orHTbcr o c.rporoft oppleHTary{u roprryca MK

orHocHTeJrbHo nI4aMerpanbHoI nnocKogrH.

Ha puc. 1.3. r rpaQrnvecKoM Bujte [pnBeAeua rcnaccNQrrrauux MK. 34ecr no.l

cMerrraHH6IMIl JIucraHultoHHbrMI{ nepeAatraMl{ noqrrMaloTcr raKlte, n roroprx o6ec_

neqr.rBaercr aslpa6orra xax quQpoeurx raK r{ aHaJIoroBbD( CITTHaJTOB O Kypce cyAHa.

lloa urrfpoauaJroroBLrMu pen'TepaMu no'uMarorcr pe[HTep6r, orodpaxaror{ue

ttHcpoplraurto KaK B aH€rJroroBoM Br,ue, TaK K B urarlponou.
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1.3. Knaccr$uKaqxr MarHHTHbtx KoMnacoB

C arlcraqqnognofi
c}tsfeMofi nepeAartr{
r.rHQopuaqrau

C Ingrarunonuoft
crrcreMoft nepo,{aqr,l
ruQopuaurn

Puc.  1 .3 .

ffi
1.1. B rarou ropo4e Caxrr-flerep6ypre Hflx HoBopoccl,ticKe

6onsure HaKnoHeHne MarH[THoro nonq 3eun]t u norreuy?

1.2. Floueuy B aucoKrx [tr,tporax yryAuJaprcq noKa3aHhr Mar-

HUTHbIX TOUnaCOA?

1.3. Mu xaxo4uucn Ha u3oroHe, noueqexnofi qr,r$poi +300. O
r{eM 9TO rOaOpUr?

1.4. Mu xaxo4nucn Ha n3oKnnHe, @orBercrBytouqefi 600. tleuy e groi ro,.txe

paBHa HanpnxeHHocrb H ropu3oHTaflbHoi cocraenRrcu.lei MarHHTHoro nonr 3em-

nn (a 4onrx or oSqero eerropa I) ?

1.5. l-4e noraoanun KoMnaca 6ygyr 6onee roqHrnMl; Ha u3oKnrlHe, @orBer-

crayror4ei 600 unr,r 300?



l-naea 2. Manrrrnue KoMnacbl c xapryuxoft

f,rana 2

FIAINHTHbIE KOMNACbT C KAPTYIIMOR

2.1 . Cocmae KoMnnenma Ma?HumHoeo Kownaca

Kan yxe orMeqa!'Iocb BbiIIIe" MarHl{rnr're KoMrIacbI c xapryrunofi B Hacrof,Iuee

npeux uan6oaee ul4poKo pacnpocrpaHensr na Qlore. O*ioenqru 3JreMer{ToM TaKoro

KOMnaca .sBrrercr Kore..rroK I (pr.rc. 2.1), s KoropoM co6pana ero fi3Mepr4TejrbHarr

^) cugreMa. {m onpe4eneuwr nereHroB rr

hTpcoBbrx yrnoB Ha KoTer-IKe KoMIIaca yc-

TaHaRril{Baercr neJreurarop 2. Cau Koreiror

pa3Me[Iaercr B cnerln€urrHofi no.qcraBKe

(narroy:e) 7, n xoropofi rarcKe pa3Meqa-

nlorcr ycrpoEcrsa 6 Ans KoMrreHciupla Ae-

BI,rar{Hn MK, o6yc.nosreHxofi BJrr{flHr{eM

cyAoBoro Mafur,rrHofo uoru. C sHeuJHefi

cTopoHEr HaKToy3a ycTaHaBJrxBaoTCt KOM-

neHcaropbr J .qeauaqux MarHI,ITHoro xoM-

trac4 nopoxraeuofi no,reu, co3AaBaeMErM

cyAoBbrMH MarHrrTOMrrKnMr.r MaTepLtura-

MI{, a rarore xopo6xa 5, cogepxarrla.r

ryu6,rep BK.ntor{eHwr IIoAcBerKI,r npn6opa u

perynrrop eE rprocru, Henocpe4craeHHo

no.{ KoTeTKOM ycTaHaBJrr.rBaroTcr KoMfreH-

caropbl 4 reeual]la.la or r,{HAyKrIHn. Hapx.(y c yK,BagHbrilt,

Ha Harcroy3e Mor,'r ycraHaBrHBarbcr KoM[eHcaropu unpmnoft .{eBlrauul4 rr 3jre-

MeHrr,r cl{creM .qlrcranuaonnoil neperauu nuQ opuarruu.

FIa puc. 2.2 s raqeoree npaMepa nprlBeAeu gseurrl.rfi Br{A HaKToy3a Ar4qraHrIH-

oHHoro MK "Cenrop", ua xoropovr Br{AH6r ynoMJ{Hyrbre Bbr[re KoM[eHca.roprr 3, pe-

rynrrop spKocrr{ norcBerKr,r 5 r.r ro;rnax ,/, xoroprrnr HaKp6rBaercr KoreJroK Na 3a-

r{HTbr ero or Henoroabr. O'rruaallsarc[Ir4ecr Kpr,Iruxu 2 noggo,trror npor.r3BoAnrr

1A
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2.1. C.ocraa KoMnneKTa MarHrrHoro KoMnaca

rr3MepeHllr 6es y4anenux KoJmaKa.

Crerrrrrre KpblrrrKrl 4 saxprrnator oruta, o6ec_

IleqllBalolufi e AocTyn K 3jreMeFmaM. ycTaHoBIeHHbrM

BrrylpE H:rxTOy3a,

B ro.ruonoqnoM r4JII,I txrel{HoM BapuaHTe Kore_

nor cna6xagrc{ ocBET{TeJrburrlru ycrpoftcrBaMn.

paccsllranHbruN ua pa6ory npr,r orcyrcrBar.r 6opro-

Bofi csrfi [r,rranrur. Taxulra ycrpoicrnavr{ MoryT

6rnr lracJlsHrre QonapH H ocBerlnenv, norpe6_

JUIloIuHe nocrorHHbrfi ToK or cyxr{x 3neMeHToB I4JIL

ar(KyMyJrrropos. Yxa3aHHHe KoMnacbr r.rcnonm),ror_

Puc.2.2

ct, KaK npaBr{lto, 6e: Harroyra. B

KaqecrBe np'Mepa Ha pr{c. 2.3 npr.rne4enrr $morpa$urr MaTHHTHOTO KOM[ac - yKa-

3areruI KpeHa o'larc", xoroprrfi ycralraBrr.IBaerct Ha ropu3onTiulblloM orHocI4TeJIbHo

cyAna ocHoBaPiilu v HapflAy c KypcoM no3BoJrrer H3MepffTb ero KpeH B AHaniI3oHe
+ 450. Axauerp rrrKiurEr rar(oro KoMnaca cocrarBJ'rer 4g uu, a ero Bec -- 470 rpao"w.

2.2. Ycmpo(temeo KomenKa MaeHumHoeo Kawnaca

Ycrpofic,ro Korer*a MarHn'r'oro KoMnaca, s croefi ocnoBe, ,B.'lcgrc, Tnro-

BbiM r'f Moxer 6rnr npencraBneHo y[poulemropr r{oHcrpyrcrr.rBuofi cxeuoii"

Pnc.2.3

I I



lnaea 2, Maruulrure KoMnacbt c KapryuKoft

noxa:ausoff Ha pnc. 2.4. Ol.nusvrrc.tbH6le oco6euHocrH KoHKperBrx uonenefi MK

ONPEACJI{IOTCC HAIEqHEM I4NU OTCYTCTBI,IEM BqTPOCHHbD( 3JICMEHTOB CECTEM AI4C-

ranuuouuoE [epeAar{H unSoprvraunu, a raxr(e reoMerpnqecKrrlari oco6euHoctctntn

r(apTyruKr{ n Apyrrrx greMe}rToB KoTeJ'rKa.

1 1
Puc.2.4

Kapryurra KoM[aca 6 uoxsr lr.usrl 2,4, srn 6 uocrorHubD(, xecrKo c Hero

cBr3aHH6rx, crepxHeBLrx MarHr.rroB 1, ocu xoropElx naparlJler'IEHbr, a pa3Mepbr flo-

rrapHo oAI,IHaKoB6r.

Kuercrcg KoMnacbl, B KoropED( BMecro crep)I(HeBbrx Milxnr{roB nc[onb3yerct

o.{EH KoJrbuesofi. 3ro [o3BoJurer ytryqrruTb AnHaM]rKy KapryurKr{ MK r,t cnn:nrr

ypOBeHb IeBHaUuIrt BbIcItrID( noptAKoB.

Ygrauasrnnaercr KapryrilKa Ha rtrru.urrny 10 rarclru o6pa:ou, qro6rrroqra

onoplr HaxoAluracb Bbrrrre ee ueHTpa Macc, rrro Aenagr noABec ycroftwmrIll npr.r Ha-

J'rr,l-{Hn BHerIrHHx Bo3MyIrIarcU]D( BO3,qeftCTBUfi, nOpOX.{aer\rbrx, Ha[prrMep, xauxofi

cy.4Ha.. ftr cnuxenru ,IIaBJreHr4r Kaply[rKH Ha onopHyro IIIn}tnbKy ona cna6xagrcr

nonraBKoM 7. Ha nepxuef rurocKocrr4 KapryrrrKn p.BMeulasrcr rrypcoBajt ruxala 5.

B xo'relor 9, -'xl-na [oMelleHa KapryruKa, 3uulHBaeTcr uloposocrofixtur xua-

' B orxelsrrsrx lv{K, Hanpnuep, KM- l 45 ucnojtb3ycrcx o6paueuuar cxeMa tro.{Bec4 n xo ropofi
ruirujrbxa cBr3aHa c KapryruKofi, a ronKa B r(orop),x) oHa Fflpaercr, - c rorerKoM.

T2



2.2. KOTEIKA MATHWTHOTO KOMNACA

rcocTr. }ra xnrKoqrb non)KHa noJIHOCTbIo 3arrorlurr6 ero o6lelr. OAnano B cr{ny
paBJrrT rrHbD( Ilplfltr.rH IIo.4 crelo.roM KoTeJrKa ruory.r o6paroBBrBarEc' BO3Ayil]H6re IIy-
3bIpbKIt' MemarouEe cHHMarb ruilopuaur.rro c KoMnaca. finx yg*tewua ]THX ny-
3bIpEKoB [no uepaMerpy Koreru(a vcTaHoBJreHa neperopoAKa 2, ar'ien rorr\iu HeKo_
roprd o6r€u -J, sanoirHeHHUE oOStryxou, n xoroprrfi }I [epeMeruarcTc, fly3brp6KH
flplr noKarII{BaHLrriI KoreJrKa KoMnaca. 3ta xe uorocrb HCtIOJrE3yerc, ruuI KOMneHca_
IIr4r4 r{3MeHeHwI o6rerrad xlrmocrr.r nplr s3MeHeHr,r]r ee .reM[eparypEr.

Korerox KoMlaca ycraHaBnlrBaercfl c noMolublo no.urIHIrHLIKoB B Ko,rrbue [o.{_

Yeca 4, Koropoe raK xe c noMolrlblo noAIIMnHI{KoB MoHTI.Ipyercr B HaKToy3e MK. B

pe3yrrbrare o6paryercr KapnaHoB noAsec. K numreft qacrr.r KoreJrKa Kpenllrc, rpy3

12, flnarogapx qeMy erc ueHTp Macc cMeruaercr BHu3 orlrocrrrexbno och roABeca,

o6ecneur'rran, TeM caMbIM, efo noBbuueHrryro ycrofiuuBocrb nplr HaJIITqHH xarrnr{

cy.qna. 3Aecr xe yqraHaBJrltBaercr HH.u.vxuuogrr6rfi gaTgnr, ug.repxroruufi yrr6r no_

Bopora KapryrrrKr.r, ec,,rs N{I( HMesr cricreMy Ar,rcraH[fiongoft nepelavrr un$opua_

rntlr. B repxHefi qacrr{ KoreJrKa uMeercr a3[M]'TiUrbHarI ruxa,ra g, c [oMoqtbro Ko.ro-

pofi ueuepxrorcr KypcoBHe )Tn6r opaeHTupoB.

BepxH.er qaflb HaKToy3a Moxer noBopaq[Barbcr orHoclrre,rbHo ero HnxHefr
qACTE BMCCTC C KOTEJIKOM. KPOUC TOIO, CAM KOTEIIOK MONCHO PA3BOPAq,IBATL OTHO.

cr{TeJrBHo nepxnefi qacra HaKToy3a.

B raqecrne npnMepa ua pnc. 2.5

[or(tBana Bepxrwt qaqrb HaKroy:a MK
"Cerrop". 3aecr, rore,rox I cosL.recrno

c KapAaHoBblM TIO.TIBeCOM yCTaHOBj.refr B

Harcroy3e 2 c nonaonuro npyxr.rH 6,

fipeAoxpaHrrorqnx ero ot snntHr,g ga6_

paunn H ylapoB. Kore;rox cua6xeH ne-

nenraropoM 3. C noruoirlrro ruxan 4 s -j

r,r3MeprroTcs Kypc cyAHa E KypcoBbre

yrJrLr oplleHTllpoB, COOTBeTCTBeHHO.

Kar yxe 6ruro yxa:ano aluue, 6pycxa Z
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f naea 2. Man{lrrHbte KoMnacbl c

u 8 Hcnoru:y-rorct rJrr KoMneHcauHH Aesr.rauuu MK.

Paccuo'rpeuHufi rapr.raur ycrpoicrea xorema MK flBne,stcl rurroBbrM. ornaro

HAP'fl,TY C HI,IM NPHMEH'IOTC' II APYTUC KOHCTPYKTHBHLIC BAPI4AHTbI" TAX, C UErrrrO

aqlrix<erj.vrf B[rr.^'HUfr. KAqKfi CyAHa Ha pa6ory KoMnaca B prAe lgf.itgelMo1lit, Hanpr,rMep, B

KoMrrace KM-145 (prc. 2.6), rror[raBoK 1 ura6xae,rcx AofloJrHure[ssuu xoxyxolr 2,

cooduaronnuc.r c pa6orefi nanrepofi KorenK4 B pe3yJrbrare qero oH oKa3ErBaETct

3anorHeHHbrM noueptK{Baloulefi xug-

Kocrbro 3. Hanr.rqNe yKa3aHuoro Koxy-

xa [pr.rBoAr.rT K yBeJrr{rreHKrc fiepfioAa

co6qrneunrx xole6aHuft noAssxHoft

cr4cTeM6t KoMrraca, ETo IIoJiox(I.rTeJlbHo

cKa3brBaerc{ Ha ero pa6ote.

B ynourrryrsrx pa'ee KoM[acax ',fa,lc', (puc. 23) A,"u M*JroMepHbtx cyAoB

KapryrrrKa 2, nxmouarculac s ce6x ABa MafHr.rra ,1, ue r:r.reer [o[JraBKa. LllXa.nrr c qe-

soii lerrennr 50 Hanecenrt Ha ee BHeruHeft ropu:ouralrnofi 3 lt 6oxoeoir rtn.turut-

puuecxoft 4 noaepxuocrrx. 3teuernrr

ofiopHoro ycrpofcrra, Bxo4rullle B cosraB

Kapryruxr.r, BKJrroqaror s ce6s ropyn.uonrrft

[oArrrTHI.tK u KoHHqecKyro .qsraJrb, npe.uo-

xpaHrrox{yrc ee o'r 6ononrrx nepeveuenuE.

B Koprryc KapryruKu BcrilBJreH ynop-

yKa3areJr6 5, c uraprlxou na cno6ogHou

KoErIe, cayxaulni Arrr [peAorBparr{eHujr ee

BepTHKajIbHOrO nepeMerueHrur u o.uHoBpe-

MeHHo Bbr[oJ]H,c]ouuft poJlb yKa3areJrr Kpe-

ua n rulQQepeHra cy.[Ha. flocae.usee Bo3Mo){Go !ryroMy, qro KaprylrKa o6;raraer

ceoficrsatnu r[a:uvecnoro MaurrHr{Ka.

Maruurnufi KoMnac KMC 160 (KoM'.ac vanlrrnufi c$epuvecrufi) [4] npeaxa-

3Haq€H iulr ycr'aHoBKr{ Ha CTO,.r nyJrBTa s xo,rosoft py6xe cyaua. Marnnnrar cucre-

rua xapryrrrKr{ (puc. 2.8) coAeprKr.rr 4 urepxHersx MarHr{Ta 4uanaerpou 3 !ru,

t4
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2.2. Ycrpoicrao KorerKa MarHr4rHoFo KoMnaca

BgrnoflHeHublx r{3 cmaBa 52

KOTM. Aaa cpeAHHx MarHHra

EMeror lstr*ty 75 uu, a gsa xpafi-

Hnx - 55 rurr. {xauerp rrK.urbr Kap-

TyrrrKH cocraBmeT 125 rrul, ee rreua

.ueneHr,rr - 1". ocraro.IHLrft nec Kapry[rKH B xHrKocrrl IIMC-5 cocraBJrrer 0,03 j.H.

Kapryurxa ycrallaBitlrBaercr Ha rrrIrHJIbKe (pnc. 2.9), ro.ropar BBr4Hr{r4Baercr Bo

BHyrpeHnroro paury -1 KapAarroBa noABeca. Onopsr HapyrrcHoro Konbua J xapranona

[oABeca ycraHaBrHBitrorcr B Koprryce 4 roreirxa KoM[aca. fpvr 5 o6ecneqr.lsaqr

BepTLIKiL[bHOCTb OCfi

mnprirbKn B lrpouecce

KaqKu cyaHa.

Pa6o.rar KaMepa Ko-

TenKa 3aKpbrTa cBepx,v

no;ryc(peprvecxoi rpo-

:pavnof rpuurrofi 6 n

Ilo.ilHocTblo 3arroilHeHa

)Kr4lxocr6ro ftMC-5.

Bcle.qc-rsxe 3Toro Bo3Ht4-

Kaer yBeil{qenue n:o6pancenru luKilrrbl u ee rugnorft .eraMerp Bo3paqraer ao 160 r,ru.

B r*rxHeft cr€HKe Kopn)'ca lrr{eerQr orBepcrEe 7, coealilrnouee pa60qro xalre-

py c KoMneHcauuossofi xauepofi. B xowencarlroHnofi xauepe eo:ayururrft o6renr

orAereH or xt(rKocrx enactuqnofi auatlparuoii 8. Konedalmc irnrKocrr.r, B6r3BarHH6re

MexaHr{rrecKr.ruu aos.4e[crnu'MH Ha KOMEaC, racrrc{ qailrxr)ii 9 n expaHonr 10. B ueH-

Tpe AHa KoreirrG r{Meercfl orBepcrr.re , 3aKpbrroe upoorofl I ], nlt 3anoJlHeHr,l{ KO-

TejrKa rKr'rAKocrbrc. Ko .rury Koren(a Mox(er h?enlrrbct ,IleBr4iulHor{nuii npn60p.

Ka'reqreo pa6o'rsr MK cyruec, reHno 3aBHc[T or ero Ar.rHaMr{rrecKr.D( xapaKTe-

pncrHK, Koropste ofipereflrrorc{ napaMerpttMs coocrnesaor"o H B6r}ry)KreHrroro

.{srDKeHHfi ero xaprylllKrt. Paccuorpnrrl ocsoBHbre n3 3Tr.rx napaMerpoB.

2 9Puc
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lnaea 2. MarHrrHbte Komnacbt c xapryuxofi

2.3. Co6cmeeHHoe deuxenue Kapmyrat$ MaeHumHoeo Kownaca
co6qrseHHoe ABrDKerrHe xapryIxKr.r MarHflTuoro KoM[aca npe.acranruw co6ofi

npouecc ee ycrauor,'leHrur B Meplr,{r{aH, ecJrr{ oHa B cr4rry rarux-:ra6o npr{q?IH or_

KJror[uracb or Hero Ha HeKoropbrE yro,r a (pac. 2.10). 3To ABmKeHHe no,rrjr'{Hro Ha-

3BaHI.Ie nepexoduoeo npo4ecca. Ono oupeAenrer 3aKoH H3MeseHlrr ytna a Bo Bpe-

MeHr.r, H TeM caMblM Aaer Bo3MolK[tocrb oqeHrrE ou_lu6xu, Korop6le npro6pvravr

npu6op a reqeHr.re nepexo.rlnoro npoqeccd n nodre ero

oKoHqaxrlff . llapauerpsr nepexoAHoro npouecca cyqe-

crBeHHo 3aBl,rctr or oco6enHocrei ycrpoicrna Kap-

TyltrKLI KOMIIaCa Lt B qacTHocTlr oT TOrO hMeST Ifi OHa

nrru r{e HMeer Aonornrtenurtrft Ko)Kyx, sano,rnenxsrfi

no;lqepxslBaJoureft xn,[Koqr6ro. Hamlqne ].Ka3anHofo

Koxq/xa HecKoJtbKo yclo)KHreT HccJreAoBaHHe nepexoA-

Horo npoqecca flonouy BHaqaJ're paccMorpr{M ABTDKe-

HHe KaprvIuKH KoMnaca B clryqae, ecm{ rtagsaurbd xo-

,Kyx oTqrrcrByer.

2.3.7. Kownac Ee ttMeeq goaoJrEltrr�eJrb,,',oro r.oxyxa

llpn orrrl,roneHr,rr{ KapryrrrKx MarruTHoro KoMnaca or Ha[paBJIeHlur Mepru[aua

MaTHHTHOe nOle 3euriu o6yc;roeltT nocBreHEe BoccraHaBrll,tBalrorqero uouetna M1.

Kar n:aecr'Ho [4], rHavenue 3Toro MoMeHTa 3aBr{cl{T or ytJ"ra a, MaITHI{THoro MoMeH-

'ra M = 2ml xapryurru, Hanpxx€xHocrn H MarHHTHoro noff 3eMffr n a6cornor-

uoE lrarnrnHoft npour.ruaelrocru cpeAbl Ir0:

M, = 2ltrmlH sina = F,MH sind = poMHd . (2 .1 )

B nrrpaxeuun (2. 1) npuumo, qro yrnbr o'rKnoHeHr,r,r Kaprvrnxr.r He BeJrnKlr 14

.ilonycrr.rMa 3aMeHa Qyuxrlnu sin a ee apryuerrona d.

flol eeic-rsNeM MoMeHTa,l,1l xapryruna na.{HeT noBopaqnBarbcr c HexoTopofi yrno-

nofi cxopocrtro CL n ycxopenueu CL . flpu erorra Bo3Hnxlr,,T MoMeHTbr cr4jr conporr.rB-

JleHHq Bpalu€lrrro KaprylrrKr4, B r{r{cJre ro.roprrx 6yryr:

I6
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2, 3, Co6creeHHoe AsnxeHrae xapryu rh,.aarurnHoro ror4naca

r MOMeHT M, = M ^Signd cunclxofolpeHnr c aMrrnrry,{HbrM 3na{€Hrleu i1."),

r MOMeHT Mr=Xud clrrr aer'rn$npoBaHru, Bo3HXKruotrIKft sa c.reT lpeH'tr Kap-

TyurKH o xuAKocrb, 3anonntrouDrro KoreJroK KoMnaca (srecr x; _ roeQ$r,ruuenr

4eunQnpoeanue);

' MoMeHT M, = Id cfln r{Hepuru (saecr 1- MoMeHT rrHepulrr Kapryrx*r.r orHo*

cr{TeJlbno ocu ee BpnrrleHr&r).

r [npoqne MoMerrrbr M(t) ywewuux cun.

B coorssrcrsxr{ c npgHrlr.{nonr {alana6epa cyMMa Bcex MoMeHToB,.{erfcrBy}o_

IUI{X Ha Bp2rrlaroueecr rero, s ffo50r MoMenr BpeMeHr{ paB}ra Hyrro. Hcnoff:osa_

HAE 3TOTO TTPHIqHNA B PACCMATPI,IBACMOM CJTTIAC NO3BOJII'T 3A,IHCATB YPABHCHIIE

aBlrxeHr4.fl KapryuKlr MafHHTHOTo KoMnaca B cneaylo[IeM Br4JIe:

Ici + kod + ltnMHu = -M.signa + M (t). ( )  1 r

B samel 3a.{aqe MoMeHT M(t) 6yrcu cqararl paBHbrM ny:rro. Torla noAenHB

Bce qflerrbr ypaBHer{wr (2.2) ua xoeQQnurnerrr npH nepBoM ciraraeMoM n IIpu]IflB cne_

Alrolrlue o6osuaqeru{r:

?=",Y!=^: ,
(i + 2hd + @:a = -\ sisna

(2.3)

(2.4)

nafrI€ru:

Mu nonrmm.r Heo.ryropoalroe )?aBHelllle BToporo noprrKa c [ogrorHH],rMl{ Ko_
:sr!ruulemaur.r. Peurenae 3Toro ypaBr{e'Iix 6yreu npe,rcraB.mrb n nu_re cJivurr o6ue_

ro pertreHr'r a0 o.uHoporl'oro ypaBHeHrr{, noJryqeHHoro nz (2.1) ny"relr npupasunra-

Hr.rrr HyJIlo ero npaaofi qacrH, r.t qacrHofo peruemu A, Heo.{HopoAHoro ypaBHem{r:

d  =  do-1  d , .

OAHopoAnoe ypaBHeHne fipaHr{Maer Br.t4:

a a + 2 h c r n * a ' � o a u = Q .

' Pc,reFrHa.* Q1+lxun sigttd paB'a +l npn A,> 0, - 1 npr.r A, < 0 uHe onpe,te,reHa rrpr4
a  = 0 .

(2.s)

(2.6i)

I 7



l-naea 2, Manrynsue KoMnacu c rapryu.rxofi

Euy cooravrcrByer cJleay'rorqee xaparflepr.rcrr{qscKoe ypaBueur{e:

12  +2hr+a , l  =0 , (2.7)
I{Me}oIUee ABa KOpHjI /r7 fi 12, KoTopble OnpeIeJU{IOTA,I r,r3BeCTHbrM Bbrp&KeHI,IeM:

\ . ,=-htJF:Q =-h l iq , (2.8)

r.{e (1 = ̂ lrd -n' .
Ha nparrrxe flapaMerp6r KapryruKr{ E greneub AeMrl(bllpoBaHru e€ gnuxenur

nog6xparorcr raxNu o6pason, vro6rt BbrlloJrxlJrocb HepaBeucrBo h < ao H KopHa

xapaKreplrcrr,rqecKoro ypaBHeHHr 6nrs 6lr KoMrureKcHbrMn. Taxofi nrr6op o6ecle-

qnBagr "'ryqruae xaparTepr{crr.rK[ nepexoAHoro npoqecca. B yra:auHrx ycnoBnflx

3axorr H3MeueHwt yrna A0 npnMer BH.[:

do =  (C tcos  q t  +  C,  s in  q t )e -o '  , (2.e)

rae ci u c2 - npon:ronrHble nocrorHHbre, onpejleJrreMbre HaqarrbHbrMr.r ycnoenxun. Ec-

JrI{ ctMTarb, tITo B HarliulbHlrfi uouerrr BpeMeHLt KapryuKa xoMflaca 6u,ra OTKIIoHerra cn

MeplulnaHa Ha ytc.a Q n,I,I He BparqaJritc6, To r[poH3BoJ'rbHbre IlocrotHHbrc 6y4rr pasnor:

C r = C ( n ,  C , = - h d ' .
q

a gcKoMoe o6utee peureHlre nprMer Br{.q:

{xo = (.a,cosqt -hon , inqre-ht
q

flolyvexxoe peureHue MoxHo ynpocrr,rr6 r1 c,{enar6 6olee uarnx4uErM, ecru

BBECTH CJICIYrcIIIHE 3AMEHLI:

&, = A.costi/ .  
ho'. =Asinry.
q

Taxoe npeAmauneHr{e BcerAa Bo3Mo)rGo, T,K. 3Haqeurilr A vr \l onpeAeJreHf,r np'

mo6rx 3HaqeHLL{x d*,h u q. .{eficrerre"nrno, ecir}r Bo3Becru o6a paeeHmea (2.12) n

xB4[par r, 3areM I,rx cJroxurb, ro natq€lr BbrpaKeHlte, onpe,ueJurrouee napauvrp l:

, hta,'
a; + -;!- .

q -

(2.1o)

(2.r l)

{2.12)

t8

(2.r3)



2.3. Co6creenHoe ABIDt<eHHe KapryuKu MarHnrHoro KoMnaca

B csorc oqepeAb, ecJrr.r BTopoe paBegcrBo (2.12) pe'zrcxurE Ha nepBoe, no,[yqr.rM:

h
VI = arctg -

q
(2.r4)

C ylfrorr.r npr{rrlrbrx o6osgaqeHr,ui o6u1ee peureaue MorKHo npeAcraBurb B Bu!e:

&o = Ae-ht cos(qt +y). (2.1s)
tlacrnoe perrreHue HeoAHopoAr{oro ypaBHeHr.rr (2.4) dynew r,rcKarb [pr,rnr.rMalr Bo

BH[MaEI4e' qTO fIpH HeH3MQHHOM Ha[paBJIeHHI{ BpanreHI]UI KapT!'IIlKI,r Xoilfnaga MO-

MeHT CIt[ CyXOTO TpeH}rt ogra€T cs noqro{HHEIM r4 paBHEN M^. ?tO [O3BOnrSl. CqU-

Tarb B ycruuroBl,rBllleMc.fl pexrrMe do = d, = 0. Torua ypaBHeHHe (2.4) np1arrler rag:

" M
O)id' = - m

I
orKy.ua Haxo.4,rM:

M
Q..  =  - - - -L ." 

trnHM

(2.16)

(2.r7)

o6qee pertreuue r{cxoAnoro HeoAHopo,uHoro ypaBHeHrur c yr€rorrr noJryqeH-

H'sx rrrpaxem.ri (2.15) n(2.17) npuuvt aur.:

a = Acos(qt +ty)e-ht -
M^

(2.18)
ItoHM

14: uorry.renHoro BbrpiDKeHr{Jr Br.rrHo, qro npoqecc ycrauoBnenrrr KapryruKri B

MepHAr.rilH nocur xone6arelrurrft xaparrep c aMfiJTr,fry4oft, raryxarorqefi so BpeMe-

HH nO 3ricrroHeHuH€rflbHorrry 3ar(oHy (pnc. 2. I I ).

Puc. 2.1 I
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.- Fnaea 2, MarHrrHue ror4nacu c rapryuJxoi _

c ylreurureuueM aMnnnryAu ro:re6aruft yMenbrrraercf, 3HaqeHne BoccraHaB-

xr{Baloruero MoMe}na l[r. Karla 3Tor MoMeHT craHoBnrcr paBHhrM MoMeHry Cu]r

clxoro rpeHbr ,{BHxeH{e KapryruKu npeKpauacrcr. llpr.r 3ToM, MaKcr,tMalrHoe e€

orrcrroHeHr{e or MepHAr{aHa 6yler onpeae,uGcf, 3HarreHr,reM cf". Yro,r orKroHeHrur

KaplyrrrKr.r KoMlraca B KoHue uepexo,IlHoro flpouecca Ha3blBaeTcr y?J,toil 3acmot Kap_

TylrrKr'r, a rilara3oH BQ3MoXCHbTX erO gHaqegrd - souoil 3acmoL. Kar c;re4yet n: aur-

poa)KeHnr (2.17), BenqquHa goHbt gacrofr 3aBucur or BenuryuHbl tto-

MeHTa CUn rpeHufl B onopx nogBeca KapryruKq MaTHUTHOTO MO-

MeHTa KapryuKu 14 BenH.lUHbt ropngoHTanbilofi c(rcnaBt qro-

I4ert MarHurHoro non.g 3ennu. C qe,rlro cnr,rxeHnr 3onbr 3acroi cJre-

nyer yMeHblrlarb MoMeHT CHn rpeHH.fl H yBenr,rquBarr coocrseHHrrfi lraruarnrlfi

MOMeHT KapTyrUKn,

Calr nepexoanufi npo[ecc xapaKTeprcyercr ero aruTeJrbHocrbro, nepuogou Ia

3aryxapulHx ro.ne6asr.rfi Kaplvr[Kr.r r.r Qax'roporra/3ar]xaH]rir rrirr.r AeKpeMerrroM 3a-

TyxaHirr h. Irr.r:renrrrocrb nepexoAnoro npoqecca r3Mep-rercs or ero Haqilra no

r{oMeHTa ocraHoBK}r KaprvurKl{ B 3oHe 3acror. (Darrop 3ar)xaHl4jr onpeAentgrct or-

HOIIIeHLIeM COCenHI,f X aMrurfry.{ XO,f e6aUnfi :

f]

@
Bunoi

Eclur yrec'm, vro 6,?orariurre ar,nrmrry.q6r cBrslubr Mox4/ co6ofi cneryrorua.r paBeHcrBoM:

- T
-h -

A r =  A r e  ' , (2.2O)
To HerpynHo HadTrl cB{3b Mexry Qaxropou 3aryxaHrr{ r.r AeKpeMeHToM 3aryxanlrr:

. 4  L
- 

A2 r4..

f  = e o . o ' o .  h = 2 1 n f  .
To

{2.|e)

(2.2r)

Bce nepeunc,reHubre [apaMerpbt xaparcrepl.r3]aroT KaqacrBo pa6oru MarHlITHo-

fO KOMnaCa H, KaK npaBUr'IO, l{X KOJIEqeCTBeHgbIe 3HarlellHt UpUBOAqTCT B 3r(CIIJTy'a-

TauiloHnofi ,IoxyMeHTaurllt.

' 
O6rrqso 3'Io.qocrgfalor 3a cqeT cHtlxeHr parny-ca rpeHur B onope fi )velhrneHlt.n ograror{Horo

Beca KapT)'mi(l,I.
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Sanaqa 2-7' onpeaenwrb Berh'll4Hy 3oHbl 3acroc KaprylrKr4 MarHnrHoro KoMna-
ca, rlteroqei uarxmrui MoMeHT M = 2,4 tn/, elc.na HanpsxeHHocrb H, cyaaeo_
ro MarH!,fTHOrO norg cocraansgr 12 Ay'r,l, r,ror.lenr M, on cyxoro TpeHne paBeH

ialatta 2.2 Once$enwl MnTenbHocrb to nepo(oAHoro npoqecca, ecnh H3BecrHo, r{ro nephoA
3aryxapu{Hx rone6axril Kaprylrlrs To = 22 c, Qarrop raryxanua f=2,7, HaqarbHoe orKnoHeH}re
KapryurKn oT MepHAuaHa A" = 300 , a yron ee gacroc a = 0,30.
Peuai^e: !4rrenurocru nep€xoAnoro npoqecca onpeAensercr npoMex(rnoM BpeMeHx, Koropoe
ueo6xoguuo Als roro, .no6u Haqansxas aMnnrryAa xone6axnfi yrvreHbur{nacb Ao 3HaqeHke yma
3;lcror KaprrrlKr. TaK KaK TeKyr{at aMnrxryAa onpeAengercr laancrruocruro (2.15)

A  =  A , e - h r ,
TCt litCKOMOe BpeMt

.  t .  A ,
" h d ,

ft n onpegeaexxe 3xaqeHur r? aocnon rayeucr paeeHcreou (2, 2 1 ) :

1,5 10-' H M, a MarH[rHafl npoHhqaeMocrb cpeAur pr = t,Z6 IO+ H/A2.
Peutenue I3oHe 3acroe KapryulKl,,t MK rueer Mecro HepaoeHcrBo (2,I7):

M _  t _ 5 . 1 0 - 7  - . ^ _ ra " s ; i ? =  
r ^ ' * " - r  

= 5 ' l o - j P a d  =  o ' 2 8 0 '

n = 2 2 f  - 2 ' t ! - 2 ' 7  = o , o e
To 22

1 3 0r ,  =  - l n  
6 J =  

S t , Z .  .

I
c

TorAA

2.3.2- Kowac xv.e,err Eoaottr,ttse:zsssrZ xoxrrx

B paccrvrarpraaaeMoM crDruae B npocrparHcrBe Mex.q/ nonnaBKoM 4 (puc.2.lZ) n

Ko)cyxoM 3 6yaer HaxoArrbcr )Kr.rrKosrb 2,yrtonae cKopocr6 P /lu*"r* roropor

B TeqeHue nepexo,qHoro npoqecca 6yAsr qrjuvarbcr or cKoposlll d nonopora xap_

TytxKr.r I H cropocr[ xnrKocrr4 5, sanorurflollleft xorelor. B cersu c sraM norBHTCfl

AonoJrHlrreJr6nrrI uouerrr CI,IJI Br3KOrO TpeHnJ{, XOrOpWi 6y4er nor4etcrBoBarb r{a

Kapryr[rry. Yrasarrnrtfi MoMer{T orrpeAenrercr cneA}TouluM paBeHcrBoM:

(2.22)M5=xor (a -  p ) ,
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fnaaa 2, Marurrsue Kounacbt c xapryurofi

f[G K67 - roet[$uuneHT TpeHIlIlr xc]r.qKo-

cru 2, waxotxqeicx noA Ko)r(yxoM, o

ero BI{ylpeHHroIo [oBepxHocTb t4
Î  BueruHroro noBepxuocrb non^rraera 4. C

yqeToM 3Toro MoMeHTa ypaBHeHr4e

(2.2), onpeaenrroqee 3aKoH r.r3MeHeHr{t

yrrra a, npr4Mer cle,4yrouufi rNA:

Ic i+ k,ra+kd1(d- p)* p,MHa=M-signa+ M(t) .  (2.23)

Kax augnu, B rrpr,rBeAeuHoM y?aBHeHHr{ rro.sBruracb HoBtu nepeMenHa /i, t -

Kyruee 3HarreHue roropoft.qoDKHo 6rnr onpegeleno. Ecrur cqltrarr,, qro Bce qacru-

urJ xr4rrocrlr, uaxo.qrueftct no.u KoxryxoM, ABH)Kyrcf rrpaKTurlecKrl c o.ur.ruaxosoft

cKopocrbro, lITo BnoJrHe AorryclrMo rrpu paccMorperil.u.r co6crgeHHoro .uBrcKeHwl

KaplyrrrKtr [4], ro saxou r{3MeHeHur yrrtorofi cKopocrr.r p ro*vr 6rrrr oupe4eleH

c"'IeAyrouIHM ypaBHeHHeM:

I r B + k o r ( a - B ) = a , (2.24)
f.IIe 17 - MOMer{T r{Hepquu ,(H.qKocTn, :axrroqeuuoft BIIyTpr{ xox(yxa.

Tanuu o6pasoM, [oBeAenrre KaprylrrKrl KoMnaca B paccMarplrBaeMoM cJryqae

o[pe]reiurercr cucreuof AByx ypaBHenuri nroporo ropruIxa:

Ici + kou + kdt(d - B)+ poMHa = M *signa + M (t),
I , i3 + kor(u - F) = 0. 

e.25)
Peuenne Aannoft cucreMbt npt,t ycJroBr.ru, wo M(t) =0, uoxgr 6rrm:anscano g

crreAyrorreNr unae [4]:

I T

a, = ao€-at sin(ror + E)+ 
"',4-= 

.
ltotvfH

fle as * IIOcTof,HH€U, 3aBECtIqat OT Haq:UbHLIX yCnOuu[,

^ _ K o l K o t  ,  k a l

I Ir

(2.26)

ltoMH ( ko + ko, kr, )'- l .  
' '  -u , )
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2.3. Co6creeHxoe MarHrrHoro KoMnaca

cpannurae BbrpoKeHr.rfl (2.27) n (2.3) sarraeuaeM, qro qasrora co6crsetrHsrx xo-

ae6auufi c.) yMeH6ruI,rJIaCb 3a cqer HaJrHqI{t Ka1 rr 17, a 3HaqeHr4e noKa:}arerH 3a.r_Vxa-

Hnr - )tserr,Frulocr- Paccuorpr{M B KaqecrBe npuMepa cneA).roque 3a,qaqu.

3alaqa 2,3. OnpeAenr,rrb 3Hai{eH}4e noKdtarene 3aryxaHug a Me
Kd=KA=0,36 10{ HMc tA L=1,51 = 3 lf rr i.

PeaeHae:

o-zku  *  .04  =z ,7LL=0.49  V
I  L 5 I  I  

- ' - ' / C

Ecnn y'ccru, qro noKa3arerb 3aryxaHilt h = 9, TO Cr?rHoBHTCr OqeBr4AHbrM, qro a =
2 I

=54 h. OraoF.a cnenyer/ qro ,rcnonh30B<rH!4e B KOMnaCe AonorHrfrenbHoro Koxyxa Moxer cyqe-
crBeHHo noBbro.{Tb noKa3arerb:}alryxaHrt aMnnrrryAbt Kone6aHnq Kapryut(H KoMnaca.
3ana.ta 24' onr'-I'ennu nepnoA 3arl,r€pu{r4x xore6aHrfi xapryuxr MK c 4onoannreruxu'.r
KoxyxoM 6 6€ Hero Arr npxMcrbtx paHee napaMerpoB npu6opa.

Pewetue: l-loAcraersr qxcneHHbre 3HdqeHHr so BTopoe paBeHcrBo (2.27), aafiaev:

I ' z o ' t o - b  z ' 1 2  (  t . o . z o . t o ' 4  ) 2
r a ' - - - r -

V  2 l 0 - "  I  I  z . t o - o  I  
- ' " / ,

flptr orcyrcrenn AonorHrreJlbHoro Ko)t(yxa

) r  ) r  1 +  1 *
r r  =  7 =  # =  z t  " .  r  =  7 ! t _ :  + = 1 6 . 9  c .a L  u . J  @  O , 3 7

Kax au4ru, nepnog roae6axrfi xapryrum cAonorHrrrenbHbru Kotq1xoM Bo3poc Ha

d t . = T t i r . r o o  =  2 l _ 1 9 , 9  . r o o  = z 4 v o .
T  1 6 , 9

flyreM rcflon*oBaHhs AononHqrerbHoro Ko)ryxa B KoMnace KM-145 nep,oA Kone6aH'i
ero KapryuJtu yAanocb yBenrqt,trb.qo 39 c [4].
SaAat a 2.5' onpe$enurb ArlrrerbHocrb nepexoAHoro npoqecca Anfl paccMarp!4BaeMbrx napa-
MgrpoB KoMnaca c Aono'|Hl,fTettbHbtM KOXyxoM y KapryruKl,t.

Peuegue: flo aHanorhh c paBeHcrBoM, Hcnonb3oBaHHbt' B 3:naqe 2.2, gantrueu:

t c t n l 3 0
t, = l ln - -  :-- :- :- lo -=9.4 c.' a a 0 . 4 9 0 - 3

KaK BrAr4M, BpeMe nepo(oAHoro npoqecca B pac$larp,BaeMo' cnyqae cyqecrBeHHo coKpa-
T!{nocb no cpaBHeHHp c ero 3HaqeHHeM, taigeuxuru e ynourxyrofi Bbtue 3aaaqe.
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fnaea 2. Marurruue KoMnacbt c rapryr.uroi

2.4, Bttuy>t<deHnoe de uxen ue KapmyruKu MaeHumHoeo Ko*, naca
Brrxyxreuuoe ABlDKeHue KapryrtrKr,r MK npoacxoAuT rroa 4eftcrareu MoMeH-

ToB BHerrrHHX cr{;l rr3Merrroruuxct Bo BpeMeHH ilepuoAllqecnlt u.Jrr,r no crryvairHouy

3aKouy. 3l.r sosAeficrBnrr Bo3HHKaror B peiububD( ycnoBfi",lx 3KclJryarauuu npn6o-

pa, Hanpr.IMep, B pe3y,IlbTaTe KatrKr] cy^ilHa H MoryT oKa3brBaTb 3aMeTHoe BJrnrrrr4e Ha

KaqecrBo ero pa6oru.

A-ru oqesxu xapaKrepa n grerreHr4 BilfiflHleu yKruaHHbrx MoMeHToB BHerIrHux

cu.r o6paruucr K ypaBneulrn (2.2), B KoropoM MorlreHT Tpeurut B onoprx KapryrrrKr.t

6yAeu culrrarr upene6pexr.rMo ruar6rM, a Mo,\reHT M(t) uz*reuxwweMc.fi rro rapMo-

IIUqeCKOMV 3aKOI{V:

M(t )  =  M "s ina t , (2.28)
rre L[o - aMILIIHTyAHoe 3HaqeHlre Bo3Mylrlarcqero MoMerrra. llpu yra:arnrbrx ycno-

Brqx c yu€Tou oSosHaqesni, npHHf,TErx B flpe^4br.uyueu naparpa$e: ypaBuerrfie

(2.2) nplrMef sua:

llocronrry [onyrreHHoe ypaBHeHr.re rBJu{erct nrcrefinuu c noqrornHbrMu Ko-

e$Qnqueumvs, yron d 6yrcr r{3Merurr6cr rro rapMoHr{rrecxoMy 3aKor{y c qacro-

roit 0 BblHyxltuollero eosgeficrrur. ]ro rro3Bo,.rrer raHT€pecyrouee Hac peureHr{e

npeacTaBr4Tb B cneayrouleM Br.rAe:

e=Arcos&) t+ , \ s in rn ,
r\e A1u42 - IrcKoMbre aMlln}I|ylbr role6aHufi KapTyruKr{.

Onpe4erurnr npor,r3BoAHEre A u A:

d = - Ata sin rr;t + A"a cos at,

ti = -Ara t cos rrlr - A"at sin ot
u noncraBrrM lrx BMecre c parencrsoru (2.30) n ypanHenne (2.29). B pesyrrrare noflyqi4v;

- Aro'cos rdl - Aza'sin rrtr - 2A.,ha sin att + 2Arhcos at +

d,+2hu+/, lu=M, s inat." I

+ al ercos rrl + al ersin .D/ = A n "in ,,.

(2.2e)

(2.3o)

(2.31)

/ t  ? t \

[-rmoro, qro6sr nrrflo,.lnrnocb paBeHcrBo (2.32), AonxHbr 6rrrr panxu roe(f-

tprlqr.renrrr trpu oanHaKoBbrx rapMonrrKax B ero lenoi u npaaoft qacrflx. 3ro norno-
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xteT HaM 3anHCaTb IBa CIe.4yFOUII.D( paBeHCTBa:

A r @ 3 - a 2 ) + 2 h a l A 2 = 0 ,

AzGoS -  o rz )  -  2haA ,  =  M :o  
.

I
,{4-r onpele,reHr{r HcKoMbD( aMrrJrrryA A1 H A2 BoclonByeMcr $opmylalufi

Kpauepa:

n A
A , = ? ,  A , = ? ,- A A

(2.33)

(2.3e)

(2.40)

(2.?4)

rae A - xapaKTepr.rcrr-rqecwrft oflpe.qeJrr.rreJrb, cocraBJreHHbrfi n: xoaQ$runeHToB Jre-

gofi qacru paoexcre (2.33):

(2.3s)

A,r, - vacrnrrft onpegenrrreJrr, norryqeHnrrfi nyrEu 3aMeHbr B onpeAenr.rrene (2.35)

rosQ+auses'roa nplr l7 rpaBbrMn qacrrMn paaeucrr (2.33):

o =l'::. ' '  :0, ,l= 6tl -az)2 + 4hza2;
l - z h a  a i - a  t

o ̂' =l*0",, ,?Yr'l= z\t'., :

o ̂' =l'j ,o'*' i", ,l= 4,'-r'i - 0)')'

(2.36)

Ao, - uacrErtfi onpe4enrmeJrb, noJryrreHHsrfi nyr€u aHanorrr.rHofi 3aMeH6r roeoou-

qseHToB trpw A2:

(', a1\

floAcras,lrr 3Haqeslu onpeAeJrr,rreJreE r rrrpaxeu ue (2 "34),nafi,q€u:

^  __  2M"ha  ^  Mo@i - ro r )
. - q = - - , . r , =  

t _ . 3 o . l'  I t@; -a') '  +4h'a,) '  '  I l (r, j i  - 'Dr)+4h2az1'
3alaureu ypaBueHr.rfl (2.30) a HecxoJrbxo lrnoM BrIe. ,{nx eroro nneA€m o6o-

3HaqeHr{r, aHaJrorualHbte }tcrroJrl3oBauHErM B np€4buryueu naparpa$e:

4 =Bs inyr ,  4=  Bcosrg .
C yuerou fipnHlrrbD( o6o:saqenrEfi HafiA€nr:

a= Bsin(an-Vr),
rAe aM[nr,rryAa B srfiryx4eggrx xoaebanni xaprymxa KoMnaca orrpeaeJurercfl rry-

r€rt soseeAeHrrt B KBaApar K€Dr<Aono paBeHcrBa (2.39) u croxeHnr rroJrfregHlD( pe-

3yrbraroB, a $a:a V - uz orHorrreHHr nepBoro paBeHcrBa Ko BTopoMy, C yr?rou
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l-naea 2. Manrrrnue KoMnacbr c xaDryruxoil

*  o = ) '  +  4 h 2 a 2

aurpaxeunfi (2.38 ). 6yaev HMerb:

B - - 2hat
Vt = arctg --;--;.

@; * (D'
(2.4r)

{2.42)

flony.1911""ra BbrpiDKeHIr{ rloKa3blBaror, qro [o/t .uefi crB UeM nepiloAr,rqecxr.rx

Bo3Myu{arcrurfx MoMeHtoB r(apryurKa KoMlaca coBepuaer Brrr{yxAenuble xone6a-

HtuI c qacroroft uo:uyrqalorqero sosAeft-

grBrlrJr, aMrurrry,ua u tlaroaufi cABnr Ko-

TOpbD( 3aBHCr{T KaK Or napaMgTpoB Bo3-

Myrrlalorqfix noa4efcrnufi, TaK u or napa-

MerpoB KoMnaca. I$a cyAoBoAr{TeJrt

6oaruruft r{HTepec npe4craBuer ar{rrJrr{-

TyAfro - {taqTofililr{ xaparcrepr{cTr.rr(a Kap-

Tyluxx (pnc. 2.13), fiocrpoeHH:lr no [ep-

Puc. 2.13 
@9

BoMy paBencrBy (2.11), r.K. oua xapaKre-

pu3yer Benliqr4r{y aMrrnuryAbr xole6aul{i KapryruKn npfi prr3il{rrHbD( qacrorrx

BHeIIIHnx sorAefisrBr4fr .

Ecru qac, o'ra Bo3Myluarcuero gosAeficrsuJr 3Haxrr.rreJlbHo Melrbrrre peroxancuofi

rracrorbr, ro, KaK 3To cneAyer u3 paBeHcrBa (2.41), aunnrryaa B,(pwc.2.13) rone6a-

Hr4r KapryrrrKrr 6yaer onpe.terxrrcr cJre.{ytouulr npub:rux€HHLTM paBeHcrBoM:

8 . . = M \ -  
M o

" Iroi F,HM
f;l
I]

Hr^
/Ffi
\"rV
Buso!

6ontwe

ltls nonyvenuoeo ebpilKeHus euduo, qmo yKa3aHHan aunnumyda e
paccMampueaeMoM cnyqae npaKmuqecKu He Saaucum om qacmo-

mbr effiMyulanuleeo eoadedcmeus u 6ydem mew MeHbwe, qeM

uaes u mu afi MoMeH m Kap mywKu.

trcJrn qacrora BHeruHero no:Aeftc,slu col{3Mep[Ma c pe3oxaucHoft .racrotori,

To no Mepe npaorrttxeuru eE r qacto're co6crgeHHarx rone6armft KaprJruKr.r aMrrJrH-

ryaa ro,re6alrni noc-legneft pacrer u nocrHraer cBoero MaKcr{MyMa npE pe3oHa}rce

((t) = fD'). flplr erou e€:Haqense 6yaer onpe4enxrbcr cneAylouuM paBencrBoM:
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2,4. BbtqfxAeHHoe ABto|(eHHe KapryuJKx MafHlnHoro KoMnaca

BP
M M

(2.43)
2lhao 2h"J IltoHM

Hs norryvenuoro paBegcrBa Br4.qgo, 'qra MaKcuMaltbHoe 3HaqeHue aunnumydat

saeucum om xosQQut$eHma h, onpedenarouleeo cmeneHb OeMn_

Qupoaauua deuxeuun KapmywKu" \eu 1onawe cmeneua deun-

Supoeanun, meM MeHbwe 6ydem ebryaKeH pesoHaHcHbtil nux.
Oduaxo, cnuyuKoM ebrcoKas cmeneHb deun$upoeaHufl MoKeqT

npueecmu K ao3HuKHOSeUUrc dOnOnHumeflbHbtx eHewHux MoMeHmOe u K
anepuo)uqecKoMy xapaKmepy nepexodHoeo npouecca qmo, KaK npaeuno.
HilKefiamenbHo.

Ecfil qacTora Bo3Myularluero uolgeficru.r1l 3HaqI,ITerLHo npeB6rrrraer qacrory

0)o,'ro aMrurl{r,vAa rone6ausE 6yaer cylrecrBenHo yMeHLuarEc_s c lse,rrHrreHlreM

pa3rrr{uLr qacror.,{eft crarrenrHo, B paccMarp}rlaeMoM crryq ae

(2.u)

u avfJlllwryI.a y6rrnaer o6parno IlponopqxoH.rnbHo KBarlpary qacrorbr Bo3Myrqarc-

qero sosAefigrgar. B sroft o6nacrla cyulecrBeHno cKiulr,rBaerc_fi r,IHeDur4oHHocrL

KapTyrllxfi KoMlaca.

Tarqu o6pasou, upta HpoeKTr.rpoBaH[r1 MarHurHoro KoMnaca cJterTyer nrr6pars

TaKr{e efo napaMerpbl, Koropbre 6rr ncxrro.rarrr Bo3Mo)r(HOCTE BO3TTHKHOBeHT pe-

3OHaHCHbD( XOre6aril.Ifi ffr}I 6.]IHSKr.IX K HHM. Tar rar neprroa co6ctgeHnrx ro;re6a-

Hr.rfi xapryurxu KoMrraca, KaK npaBruro, npeBbuxasr [epr{oA KaqKH CyAHa, acnoJ.lr,3o-

BaHLIe onIIcaHHoFo paHee AonoJIHr.ITexBHofo KorKyxa, 3anotrHeHHoro lKflIKocTbro.

np}IBo4aT K CHriIlKeHHrO €IMTUII{TyABI ee BEIHyXIeHHTX rO;re6aHilfr.

2.5. Cucmeuu ducmaHquonHoil nepedaqu uH*opwaq,uu
Kax yxe orMeqirJrocb Fbrrue, cogpeMeHHbre MK cua6xarorcr cNcreuoft ;1uc-

TaHTIHOHnOfi [epeaarrH nnt[oplraufia. Har.r6onruree pac[pocrpaHeril{e nor}.q[rr4

om{qecKr{e 14 3neapoMexaHElrecKHe cHCTeMbr. llOCirennae 6olee yuunepcaJbHbr,

T.K. rro3BOJtJrIOT He rOrrEKO oro6pasx.rl unsoprraauNro Ha pefiHTep€rx, no u rocc.tn c€

B Apyrue ycrpofima4 Harpr{Mep, PJIC, aaropyreBr,re u r.n.

B = M i
Ia"
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Fnaea 2. MarH[THbte Kounacbt c rapryu-rxoii

3rerrrpolrexaruqecKge crlcreMbr a[c'raHrlr{olrHoft nepegaur.r r.ru$opuauru.r MK qacro

^rlorroJrnf,rorcr 3neICr?oHHbrMn cr{creMaM}r c qenbro npeo6pasoeaHr.rr aHiuroroBoro

carHa[a a ur.rr]ponofi rru nepe^aarrlr ero rro JIr{Hr4JrM cBfl3r1 u mo6paxeur.u ua quQ-

poBLlx penrrrepa.r. Morlr'npi,rMeHtrbcr.rluspouue cHcreMbr .4.rcraHlrr{ogHofi nepe-

4au}{ uuQopuau]i]r c flocneayr.our.rM lpeoopa:onaurreu e€ s asanorogsril ct{fHiu Arut

rex norpeoarelefi, rmopHe pa6maror c yKa3aHEbrM BHIoM cHrHilrla. paccuorpnr

BKpaTrle oTleJrbHbre Blllbl c}tgreM.

2, 5.7. aarxqecrcas cnctre*ta Efteranrgro*Eort nepegauu. r*zeoy;luatgu

Omlrqecxa.n cr{creMa Anfianil_MoHHofi nepeAa.rz [o3Borter oro6paarm B xoAo-

noil py6xe tluQoptlrargdo o rq?ce cyFra" cHaryo c Kapry.rtrKu KoMnirca. ]ro uoxgr

Srrrr o6ecne.reso n)'r€u ncnorb3oBaglur cueuua,ruroft orrrurqecxoft rpy6rr, cm:ri-

sarouefi MK c xoAogoii py6xoft, lilu c rroMort ro BoJroKoHHoro orrrFqecKoro ra6enr.

Cxelra nepe4a.rN nn$opuarruu no orru'recxofi rpy6e norca:ana ua puc. 2.14-

Koreror 4 uatnlrrnoro KoMrrilca HMeer

KapryrrrKy 2 c npo:pavnofi mrzuroft 3.

Crepxy KorerroK HaKpbrr creKrroM I nyc-

TaHoBJreH B r{aKToy3e 5. llkana KaprytrlKr,r

MolKer no4cBegr{Barbcx aaunovroft Z,

6naronapr qeMy ona xopouo Bfl,ura B nro-

6oe npeux cy"rox. JIyv cBera flpoxo.qr4r

qepe3 npo3paqHoe cTeKr'ro 8, omnqecxFo

cLIcTeMy 9, cTeKro l0 n gasee norraAaeT

Ha 3epKaJ.ro 13, no,toxeHr,re Koroporo Mo-

xer no{crpaflBarLcr rroA rna3 na6mo4a-

rens. On'ruqecxax rpy6a [poxoAr{r cKBo3b

troponoK 12 xoAoeofi py6nn, pacnonara-

ercf Ha,I croftKofr aBTopyneBoro r HMeer

[oAorpeB c lleltbro npeAoTBparqeHnr 3a-

nOTeBaHL{J{ CTeXOJL

l 3

Puc .2 .14
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2.5. CHsreMu ArcraHqNoHHofi nepeAaqu rHoopMaqwl

Ha pnc. 2.15 npnnegen nnernnrai Br.rI onrrinecKofi rpy6rr MK ..Cerrop". 3ep_
nano 1 u pyqrcn 2 ero nacrpofrrn Hixo4rrcr s Hr.rxuefr qac-

rn rpy6rr, 3Aecl xe pacnoJlararorcr BKJrK)qareJrb J ocse-

rueHr4r rrrKiurbt x perynrrop 4 ero .rpxocru. Orrrnqecxar :,:

rpy6a ycrauaBJruBaercll n uarroy:e MK. ..

Hecxonrxo Huaqe BbIr,l|ItIlrT otrrl{rlecK€ut crcteMa tte-

peaarru r*r$opi*.raurN rro BolroKoHuolry xa6erno. Osa mlee,r

o6lerrra, no3BoJnrolq[ft npoennposarr, He6omrxof cer-

Top rrrKaurbr KapryruKx Ha exo4Hoii KoHerI cBeroBona.

Buxo4Hofi efo KoHerl coeAr,rneH c pefir{TepoM, roropufi,

Kax {IpaB}lJro, npoerffnpyer u:o6paxenue, nepeAaBaeMoe rro

ra6e.ruo, Ha 3xpaH B Br.rIe MaroBoro creKJia. Taxoft penurep

rro3BoJureT BrUIeTb 3HaqeHUe TeKyulero Kypca cy,rlHa He_ 
.

cKoJIr,Kr{M ua6lro4areaxM orIHoBpeMeHrIo.

Morlr nMerf, Mecro r,r r4ubre Bapr{arrrLr nocrpoeHr.rrr

OffirIrIeCKTD( AnCTaHUITTOHI{LrX flepe.qatr, HO OHH He HeCyr B

ce6e xaxux m.r6o npunqr.rn[aulrubrx ouuquft.

2.5.2. 9nexzpouexalexsecxas cucseua AftctraErvo*Eofi aepegaun
BH0op&args

SlerrpolrexanuqecKtur c[creMa Ar.rcraHrlrionHofi nepeAaur.r unQopuaum, xax

npaBHjro, cosga€T cr ua 6are r{H,qyKu}l0HHOro aarqHKa (Hl) opnemauEq Kapr}-rIIK].I

I!'IK. Sror.uarqux coAepx(rr \Ba vrvt rpl{ MarHKTHbfi 3o}ula (qacro ux H:}3r,rBaror

Qeppo:orraaur.r), xaxqblfi rr3 Koropbrx Io3BoJrtgT OnpeAenr{rb 3HaqeHr{e cosraB-

ruroulefi Hanpexduttocra n3MepreMoro MarHurHoro norr n40ar croeft ocu. coene-

crHoe l4cnorl3oBanr{e clrH€lJIoB 3TI.IX 3oruIoB ga€r eosuoxHocrl onpeleruTb Ha_

rrpaBxeHHe BeKropa Ha[pflxeHHocrr.r NlarHr{THOTO noJrr, co3AaBaeMoro xaprvumoft

KoMnaca, ornocr{reJuHo E{aMgrpalrbuofi rrrocKocrlt cyAna.

flprxqrn .qeicrern MarnaHoro 30HAa

MarrimHr'rfi 3oHr nMeer aBa cepAequura / (pr.rc. 2.16). euno;rgeHgbre r,r3 Mar-

HHTOMJTTKOTO Marepr{ana c eHcoxofi uarurHtnofi rpoHuqaeM0cn,}o, HitItpHMep, H3

Puc.2.l5
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Fnaaa 2. Mammrue Kounacbt c raDryturoil

nepMaJUIo{. Ha rax.qErft cepaenHnK HaMarblBarorcx o6uorxH 2 w 3, uMercull{e

------->
-------->
----> ^

oIr4HaKOBOe KOr[qeCTBO BrT-

xon. 3rn o6uorxn coeAurur-

ro'r'cfl [ocJIeAoBaTeJrSgo U

BCTpeqHO U m.rTaroTc{ HilIIpr-

xceHHeM U" uepeuennoro ro-

xa. Marmrnrre noroxu @/ u

@2, colqanaeMLre yKEl:aHHbr-

rtan o6ucrrxauu, r rno6ofi QI,{K-

cupoeaHnuft MoMeHT BpeMeHH paBHrr Apyr Apyry H nporuBo[onorrtHo HanpaBJreHbr

{pwc.2.l7 a). Benrvrna erurx noroKoB noAdupaercx raxrnu o6pa-:ou, uro6u mepx-

HH npu mo6ou 3uatreHr.rq fla-

nprx€nnocru r.BMepreMoro

MaTHIITHOTO nonr rapar{Tltpo-

BaHHo nepeBo4nnucr 6u n

cocrorHne nacuurenux. Ha

o6a cepAew*ma HaMarrrB€rer-

cr o6uag o6ucrrra 4, c roto-

pof cguMaerc{ srxos{oft

cKrHaJI Uu uarrul'rnoro soHga

flpnrqnn 4eftcrnue tou-

Aa cocTol,rr B cJrea'.rouleM.

llps orcfrcrBr.il{ BHerrrnero

HaMarHl+ruBaroruero nols X

(pNc. 2.16) perynsrapyorurft

uarwrnnrft narox Qtffi,

cBq3amstr? c oSlrorroft 4, 6y-

.qeT paBeH HyJrn r{ Ha ee BbD(o-

,ue HlrKaKoFo cHfH€IJra ae 6yavr.

Puc.2.l6
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. 2.5. OcreMu AucraHqronHofi nepeAa.tn rx0opuaqrar

Ecrm nanprxErurogrr x rcnaepreMofo noJr{ He paBHa HyJr}o, To MarglrTrrni nsroK

@, rroro IIoJU{ B oE{OM Crep)rGe 6yAgr ctcn4p.nnarbcr c IIsroKoM no.4r{aniliqnB a,flufl, a

B Ap)iroM BrF{urarbcr Lr3 Hero. ?ro npmelgr K ToMy, qro o6a cepAeqHr{Ka 6y,r1,r ne_

pexo.ryrrL B pexl{M H6tcbtrqeHr.u He oAr{oBpeMenno (pnc. 2.17 6), KaK 3To 6rulo upu

X:0.8 pe3yr6Tare cyrrnrraprrrfi uarrurnrui noror @", cqenndsnrrfi c o6trorroi 41 6y_

Aer I{3M9$IT6C' rarq Kar( 3To norcBzlHo Ha pHc. 2.17 e.l4zwetteHEe floroKa [pHBeaeT K

norBrreHHro na srxoAHoE o6rumxe 4 nanpxxenux u" (puc.2.l7 e), nponop4zoHa.rbHo_

ro greueHl4 acI.IMMerpIrr,I fiorl)xoB QI w @2, a ctreAoBareJ'rr,Ho, r{ HanprDK€mrocru nslre_

p{eMoro nolr. B cBr3r,t c reM, qro :it oAlrn nepfioA HanpDKeHr{{ no,rf,\{afHl{q{BilHrxl

crepxcru 6y.4rr nepexorprrr B HacbrrrleHHoe cocroflr{ne ABa pa34 qacrora HMrryirbcoB

u" 6yget B ABa p{Ba BLr[re sacror'r Hanp.DKeHrdr un. B pezynsrare nocrer]Touer

Srurrrpauul uanprKeHrre U" npeo6paryercrr K r"pMoH[qecxorrry nn4z 1.

Cle4yer orMertlTb, vro $a:a BrrxoAuoro curH{ura Marrll�THoro 3or{,(a rrsMeHs-

ercr Ha [porrlBonoJrorGyro, ecirn Bercrop Hanp{x€HHocrrr H3MepreMor.o rloJl' MerUI-
gr cnoft ggax.

CrpyKrypa crcreu bl At{craH qloHHoi nepep3v r xnsopuaqr,r n
Kax yxe 6ruo yrasano BKrlrIe, HA MOXeT co4epx(aT6 B cBoeM cocraBe ABa

nnr'r rpH Qeppo:oHaa, raxAr,rfi r.r3 KorophD( fi3Mep.f,er cocraBJr.fironD/ro Marr{r{rgoro

nont Kapryr[Klr BAOI6 ocr{ cBor]x cepAertHKKOB. on pa:r.reqaerc.r n xo.reme MK

[rroA KaprFxKofi (prac. 2.4) w zuecre c KorerKoM opr.reHTr-rpyercr rpe6yenaHrrr o6pa-

ol

Puc.2.18
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fnaaa 2. MaTHHTHHe KoMnacH c xapryurxofi

3oM orHocHTeJIEHo ariaMerpanuuofi unocKocrt{ cyAHa.

Ecnn ucnonrgyercr ABlx3ongoerri YIp,, ro oc6 iryBcrBr.rreJrbaocru oAHoro 3oH-

Aa ycraHaBn[Baercf; BAoJIb Ar.raMerpiL'IbHofi mocrocrs, a Jlpyforo [epneHrr,rKynrp-

uo ei. B 3roM crrfrae :r:sl -1 (prac. 2.18) 6yavr r.r3Meprrb npoAonEn)rc cocraBrrro-

uryrc .tr nona Kapr'.uKr.r, a 3oH,q 2 - nonepevnyro Y. CrrHa,rlHrre o6nmxu 3oq.qon

cBr3aHbr co crarop HbrMlr o6uorxau n cr.tHycHo-Kocr.{Hyclroro Bparqarc qerocr rpaqc-

rlopr'raropa (CKBT). llo,ryqaq or 3oH.rIoB rranpri(eglre, nponopquoHa.nf,noe yK&aH-

HbrM KOMTTOHeHTaM MaTHUTHOTO nOJi{ Kapr_VrrlKt4, rTu o6rrlmru co3Aiuor BHyrplr

CKBT oprorouaiburre MarHlrrnbre nororr.r @l n Q2, o6parltoutne B cybtMe Mar-

Hn'rHrrft rroroK, opueHTaur,r{ BeKTopa @ xoroporo B}ryrpn qraropa oflpe.uerurerclr

rroJroxeHr4eM KapryluKn qrHocHTeJrbHo ArraMerputsHoft DflocxocrH cyAla. Marnrrr-

srrfi no'ror @ nenyrrupysr s o6Morxax poropa CKBT uanpexeHr{rr, Koropbre 6ya5n

3aBucsfb KaK or BeJII{qI.IHbI noror(4 TaK E HarrpaB.leHruI Bercropa @ otgocr.rrelrno

IlriocKocrrr poropubrx o6Morox. Ecln ruocxoctl o6uorru poropa napaiurelbua BeK-

ropy rP, ro 3[C, nH.{yKTr.rpoBaHnax r nefi, npr,l nro6ou 3HaqeEr{r, ero nro4ynr 6y-

.aer paBHa ny,,uo. Tarulu o6pa:orra, ycranaBnr,rBarr porop CKBT B TaKoe nor.ro)KeHr,re,

Korlla Ha oanoft Hs ero o6uorox cnruar nocrotHno 6yAet paneu rryruo, nrrr 6y4errr

orcjlexl'lBarb I{3MeHeHI{e opHeEraqrru KapryIuKI{ orHocLITe;tIbHo guauerpalsuofi

NJIOCKOCTI'I CYAHA.

C orofi rleJbro, cnrnarr c poT opnoft o6ucrrxn CKBT uocle ero ycxrrenur ycn-

nHTeJ'reM .4 noc ynavr Ha ABmarerb d xoropuft qepee pe4/.roop P noeopauHeaer

porop CKBT. KorAa curHarr, nocrynalourfi Ha aBnrarerb, crauer paBr{brM HyJrro,

Bp2 rr{eHr4e poTopa npeKpaTltTcr.

B rpErconaoBoM .rlarr{r,rxe ocr4 SoH.qoB o6paryor paBHocroponHr.rfi tpeyronr-

Hux (puc. 2.19). Hx o6nrmxq noAMarul{rrr{Barur.a (Ha pr.rcyHKe 3ra qacrb cxeMbr He

noxa:aua) BxrroqarcTc{ flocneAoBare-{bHo r{ rrHTarorcfl or crleuflajlbHoro reHeparopa

nepeMeHHoro rora. crnHanrHbre obvorKr.r coeArHeHbr B TpeyronbHHx rlr rloAriilloqe-

Hbr K craropr{brr.t o6uorrau cenbcl{Ha. B paccua.rpuraeMoM cnyrrae rtMepcrorc.n rprt

cocraBntloulue fII, H2 u H3 uatwp11.goro no,ru, o6pa:oearuroro rapryn111ofi KoMna-

ca. HanpaxeurrJr. nponopuiloHarbHbre r.r3MepeHHsrM KoMrIoHeHTaM, CO3A{IIOT B Cenb-
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2. 5. CrcreMH ArsraHUroHHofi nepeAaqra r,lreopr,aaqhH

CI,IHE TPII MATHI,ITHETX NOTOKA @1, @2 U @3. HATryABJICHI.IC BCKTOPA IIANP,}KCHHOCTI,T

p$yJrbTnp)rcqero [oru, o6pa:onaxnoro ].Ka3aHHbrMrr noroKaMrr, 6yAer, xax u u

npe[brryqeM cJrrrae, o[penerrrbcr reryrqefi opuerraquefi Kagr]'rxKx MK. potop

cerrEcHHa c EoMOtrIBTO CIelxrqefi crrcreMbt, anarorxqrioft paccMorpeHHoft as[ue, 6y_

Aer [pI,rBo.qLITBCfl B COCTOTIHUe, rIpH KOTOpOM CnfHajr. cnnuaelrrrfi c ero o6umrua,

Puc.2.19

6yaer paren nyrno. Taxuu o6parolr, ocyqecrBmsrcc orcnexr.rBaurre noBoporoB
KapryrrlKlt KoMnaca H, Kiu( cJre.qqrBue, Lr3MeHeHHt Kypca cyAHa.

Hapr'ry c onucagHBrMr,r Bapr.raHTaMH, Moryr [cnorlb3oBarbc-rr Aartu.iru.r, B Koro-

pbrx MarHrrruufr :os,{ trrr{eer o,q{y o6lrcrrxy u .rn-

Jrtstc ., ilo cyqecTBy, nepeMeHHbrM nHAyKrlrB_

IrbrM conporuBJrenueM. Be;rrnqiana yKEBaHHoro

conpoTHB.[eHWr 3aBHCr,rr oT cTeneHl.t IIo.IllrarHH_

qr,fBaHr.rr cepAeqHr{Ka noJreM MarHrrToB KapTyru_

xrE. 3;rercrpuvecK€ul cxeMa raKoro aarr{nKa not<a-

3arra Ha pwc. 2.20. CepAevHnxa 3oHnoB Ll ...L3

noBepHlTbr B [pocTpaHcTBe,{pyr oTHocrrTeIbHO

Apyra Ha yro;r, paaulrfi 1200, aHa,rornqHo roMy.

KaK 3TO HMeJTO Meqro B paccMoTpeHHOM Bbrrile Tpex3oH,4oBorrr k1[. creneHb llx fia_

MafHIrqeHHOCTIr, a, CIeAOBaT€JIEHO, lI BeJ'ILttIIlIHa XH{TKTPIBHOTO C6npgTr.rBnenr.rq O6-

MOTOK' 6y4er sanucer:s or opl{er{Talull 3oH.UOB no orHoIIreHI,[o r xapryrune MK.

Hanprxerurr Ha pe3r,rsropa\ R1...RJ oupeAenrrorcf, pa3Hocrbro aanpxxeuut {J- u

na.uewrfi uanprxennii Ha o6trorrax $eppo:ongon. B cs.f,:l1 c reM, r{To Hx BeKropbr

l 0  20  3Q
Pnc.2.20

Ce,rrcus
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Fnaea 2. MarHrrHHe KoMnacbt c rapryuxofi

pa3Beput-rbr Apyr ornocr4Tenbgo Apyra Ha yroJt 120', ro B coBorqryruocru oHr{ npeA-

craBrJtlor co6oi rpex$asHoe HanpDKeHr{e, Koropoe Moxer 6rrrr r.rcnorngoBaHo A.|It

.lucraHur'{oHHoff rlepeAa.{q unQoprrraur.ru cucrevoE, ana-noruquofi paccumpennofi

BbluJe.

Ha orou npriHurrne $r.rplroE Asllnrq pa:pa6oru uanrrm*rfi 3oHA Trra

108-010, roropufi Nroxer 6rnr cuonrupoBaH Ha mo6oE KoMIIac, He nueroqrfi

scrpoeHHofr S.treKrpoMexaur.r.recroft Ar4craH-

uHoHHoft nepeAar{rir. 3oHg ruoxer 6rrrr ycra-

IroBreH Ha KorenKe 6 xorr.tlaca KaK cBepxy.

raK E curl3y (Puc. 2.21).lku qerrrpnpoBanrur

ycraHoBoriHofi uaft6lr 3 or:nocntelguo rrrxa-

nbr KapT).rnKrr r{cnor$yeTcr cneq}rarrbHtu

HaKrra.uxa 4, roropal nocne HaKreilBlalrtlrs

ruail6u Ha crexro y4urrcrcfl. K ycranonou-

nofi ma[6e c floMotqbro run].neK 2 xpeturcn

uarnnrsrrE soHr J. Calr rorelor pacronara-

grcr, K€tr( o6rrvHo, B Konbrle 5 xapgaHona

lto.UBeca, OSrtttfi Br.u KgreJrKa KoMnaca c yc-

TaHoBJreHHblM Ha HeM 3oluloM 1 nora:an ua

pnc.2-22.

Cnelygr rirMerb B BI.uy, qro Bbrue orrg-

caH Jrr{rrrb IIpHHTIT{n fiocTpoeHw{ Ar{qmHrI{-

onnbrx cucreM. Peanwrte ycrpoficrra

hMeror 6o,ree cloxnrrft cocras, [o3BoJltro-

utnfi peuarb 3a.[aqtr vcroftqueocrn pa6orrr

cnellrlllux cficTeM, Kor\.lneHcr.rpoBaTb qagTb

ouru6ox MK, cpaeHuBarb ero cr{rua,.rbr c

cHrHa,rIaMH, fiogDmarcur.rMr{ oT IpyrID(

Kypcoyx:Barelei r.r r.n.
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2.5. Crcrerqu 4ucranqroxHofi

Kax 6rrno yKa3aHo Bbrrrre, ouucaHH're 3neKTpoMexaHrrqecKne cnr.*poHHEre

clrcreMbr nepeAaqa yrna EoBOpOTa KapryrxKr.r He rBir{Iorc_fl eAr4HsrBeHHO BO3MO)K_

I{bIMI'I u 3aBe.4oMo JryqmrrMl'l cngl'eMaMl,I, [peAHiBHaqeHHBrMH AJUI pemeHnr pac-

cMarpl{BaeMofr :a.aaqa. Yuecnro npeAnoroxmb, rrro Ha coBpeMeHHoM ypoBge piB_

nrrue qr$posofi texHI'IxE I{cnoJIE3oBtuIHe qtlgro 3nercpoulr6D( cric,reM cBr3q [roxer

o&Barbc{ 6onee npeAnortrr4TeJrbHbrM. OaHru a3 npuMepoB rarofi crac.reubuBrrrgr-

ct Bapuar{T Ar.rcranr{Horrrofi nepeAaru, llcuorrL3yroruNri euxocrttofi npeo6pa:oea_

renb yrrra roBopora xapr).rnru MK [6, 8].

Ha pac- 2.23 rtpeycraynena QymornoHaJ"rbn€ur cxeMa AaHHoro ycrpo[qrBa.

flr-ruraxuuonnufi ]rar-

ru'nrrii KoMnac co.{ep)Krir

neprrvnrrfi elrxocrnuii

npeo6paaorarenl yruroBoro
nepeMerrleflrr 1; nropnrxui qacrornrrft npeo6pa:orarern 2; onopHrrft xrapuenlrfr

reHeparop 3,' cuecuteJlb 4; {opwrpogareJrB o.uHo[onrpHED( r{MrryJrbcoB 5; nu-rac-

;rurqrsnrri 6rorc 6; [porpaMMarop 7; rcrrepr[efc rno.qa-srreo4a r.rusoprrrarlrrn g,.

unQporofi r.rH,4uxarop 9 u 6y$epurrft perncrp 10.

flepaN.ruufi npeo6paroearen' )'rnoBoro nepeMerrle'r.rr npeacranaaer co6ofi

KOHAerrCa"op nepeuennofi eMKocrrr, porop Koroporo xecrKo cBr3aH c Kapry.-uil(ou

KOMnaCa. oH SKJtrOqeH B CXeMy KBaprleBofo reHeparopa 2,tayroraKoropofo ofrpe-

.{eJUIerc{ TeIVur.{M 3HaqeHHeM yrofi euxocrr.r, gas[cxruefi or Kypca cyaua. Taruru

o6pa:ort, yrnoBoe nepeMeruenr4e KapfiqrxlJ KoMnaca npeo6pa-eyerc, c'aqajra B r{3-

MeHeHr{e eMKocrll' a 3aTeM B oTKJIoHeHxe qagroTbl rone6aHl,I[. Ko"rre6ann-a pa:rHocT-

HOfi qagrqrbr, non) raeMbre B cMec}Tre,qe 4 rry.teu cMerxeHHr qasror ynpannreuoro 2
H OnopHoro 3 xrapqearnc reHeparopoB, npeo6pa-3yorcx tpopur.rpoearereM uMrynb-

cos 5 e nocneloBareJrEHocrb oAHOIOJUTpHbIX HMIryJrbcoB, IIepHoa cne.qoBaHlu KOTO-
pbrx coAepxur Hn(poprrlaqruo o KoMnacHoM Kypce cyArra. 3ra aHsopiuaw.n o6pa6a-

TbtBagrct B Bbtrrqcruremnou 6lore 6, c yrerorr,r 3uarreHu, uarsurnofi reBuaLUlH.
Koropar BBoarrar B [porpal\.rMarop urypN{aHoM qepe3 ruraBr4arypy aurep$eiica

BBoAa-BblBoAa rurQoprtlarpra 8. Analorrqtrt u o6paaorr BBoArrcr 3Har{eHfir MarHI,rr-
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fnaea 2. MaFHrnHHe KoMnacbr c xapryurxofi

Horo cxrroneHux. llocne.{nr.rfi npouecc Mox<rro aBToMarr{3r.tpoBarb, nocxollbKy Ha-

3BaHHbre 3HaqeHHr 3aBacrr or reorpaSnvecKoro MecronoJro)Kerrr,IJt cyAna.

Brrqucnennoe 3HarIeHI.Ie EcrHHHoro Kypca cyaHa o'ro6paxavrcr Ha rllr$posoN{

r{HruKarope 9 u uepez 6yQepurrfi perucrp l0 e*raercx Ha Bxo,{ cusreMbr aBToMa-

urqecnoli [poKJraAKx Kypca, aBTopyJreBoro, u rraQpoesre permrepbr H Apyrue npr4-

HXMarouue ycrpoftcrea.

H:] scex 6loxoe Sysrcuuonanuroft cxeusr puc. 2.23 Hau6olee cneulrpnveH

nepnrunslfi eraxoctrrrft npeo6pasoaareJlb yfJroBoro nepeMetrreHrrrfl KapryuKrr KoM-

naca. K llosrollHqrBilM sroro npeo6pa3oBarerr Mo)KHo orHecrlr BbrcoKyro rryBcrBu-

TeJrrHOCTb, Marryrc r4HeprptoHHOCTb, MaJrOe ygwlue SrercrpxqecKoro usaunogeltcr-

BI{JI N{et{i4/ o6x,ragraun KoH,4eHcarop4 Bo3Mo)KHocr6 llofifreril,lr npaKTrrqecKg iuo-

5ofi $ynxunosairssoii 3aBucnMocrr,r enrKocrn or H3Mep.rreMoro )Tna noBopor4 npo-

crolv i4 TexuororuqHocrb KoncrpyKurrrl, Malrbre ra6aprrrr u Maccy. fflasnoe xe

AocrolrHcrBo eMKocrHrrx nepBr{qnbrx npeo6pa:ooaT eneil - npocrora npeo6pasona-

rurs r,r3MepreMofi sxoAnof He3.fierffpuqecxofi ne.iruqnnbr B qacrory xone6armX aro-

puquoro npeo6pa:ouarenr (anroreueparopa rapMoxr{qecKr.rx Hlra prMnyJrbcHr,rx

3xeKrpr.FrecKrD( xole6anuE). HssecrFro [7], uro qasrorHrrfi rr,reroA npeo6pa3oBaHHt

Heo,teKtpuqecrufi BeJ'IHtIltH B 3nelffpl4qecxue odeCneqlteagT 3HaqnTeJrHro 6o.nruyrc

Tor{nocr;, vev alrrutury.aHlrfi .

B pacclrarprcaenolr npeo6pa3oBareJre yruroBoro [epeMeureHnr liap4.-lr]K_pr

KoMnaca r4cnonL3yercq KorlqeHcarop c [epeMeugoi mou{aAr,rc [epeh?brrr,r;r rrna-

cruH. flprl rrorr.r (fopua xapaKrepncrr,rxr.r npeo6pa-:onarutc 3arasrc{ $rrypuofi o6-

icralxoft, o6pasyourar roropoff BLrnoJrHeHa B Brrre conpiLttt Apxrave4a.

Ha puc. 2.24, cxeuatnvecxx ulo6paxeH yflporueHHlril BapnaHT Koncrpyrolr.ru

npeo6pa:onarem ynoBoro flepeMeuleulrr xapryrrrKn Marnr.rruoro r(oMnaca B 3Harre-

Hrie eMKocrH. 3aeci, 1 - .qn3neKTpr.FrecK€ul ruragrnna coorBercrgfourei xoH$ury-

paur.ur (porop ,ruSQeperur,ra'lbHoFo KoHreHcaropa neperraeHrofi eMKosru); 2 -

crepxHu, xecrKo KpeIuilIHe nJIacTnt{y / x Huxsefi qacrti Kapryrrlxq xo[rnaca 3,. 4

- urrfirrbKa, Ha Koropyrc onr{pae'rcr ronKa KapTyIIIKH KoMrraca; 5 - nore,rorc KoMr]a-

ca; 6 - Irrgr.teKrpuqecxai xpouureilrr' uts KpenrreHur Meriur.mt3r{poBaHHsrx sra-
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2.5, CficreMu AhqraHqiloHuofi nepeAaqh hHSopMaq,4H

TOpHr'rx oSroralox alr$rlepeuur.ranrHoro KOHAeHCarOpa [epeMennoft eurocru 7, ocn

KOTOpID( pacnon0)KeH6r B AnaMeTpa,rrsofi

rulocrogrrl cy,qua; 8 - Bbtxo]IHbre KoHTaKTrr

nepBrrvHoro upeo6pasorarerrx.

HcuonssoaaHlre al.{3J-rerrpuKa Jtn, r,r3fo_

ToBreriur poropa [epBrrrrnoro npeo6pa-:oaa_

Te"[t no3BoJilter o6ecneqratb Mr{HI4Ma],IbHoe

)T,r;Kenenr{e KapryrxKr4 Kor\{naca. Hau6olee

norxoAnr srlcoxo.racrorHbrft In3Jlercrpr4K

$ropon-racr-4, orfl,r.rtuoul,tfr cx relrneparyp-

rrofi ycrofr.raoocrrro, Bblcorofi croixoc.mro x

Aefic'rnruo xHMEtIecKI{x peareHToB, He3HaqH-

TeJrLHlrM crapeHr4eNr H Ma.rrbrM xos$Sauueu-

ToM Tpenr.rr. @roporruac.ru Mapo( 4! u 42

no3BoJl.{IOT H3rOTaBjilIBaTb AqTaJrI{ Uanofi To,tuluHrt.

Bnaro4ap.r qacrcrmo.{y Mero.qy npeo6pasoraruu 1pu:r,rvecrr.rx Berraqnu }r rMepo-

noE o6pa6crme uHQopruara'rx noKa3arll{t or}rczlr{Horo M€rfHnrrrono KoMnaca Moryr nepe-

EaBar:*.t IIo npoBoa€lM r4Jtr4 rIO pa4{o Ha rpaKrrrqecKr.r mo60e qucro pelHTepoB, Henpe-
pbrBHO BBO&rrbCr B rraMrrr6 KoMnbroTep4 r4cnor630Bar5cr [pr{ aBToMarlrrrecxofi npo-
KJra[,Ke h]'pca cyaua. flpfi 3TOM rporpaMMrclM cnoco60u lullTbrBa]orc, ocraroqHa-{.qe-

Bwatnts H MafHr{u{oe cKJroHeHIIe. B mnrr.rlre gr rHcraHrIHoHHrD( KoMnacoB c cetbcitH-

noE nepe.aaveft noxasa*di na p€ru.rrepbr paccMcrrpeHHoe ycrpoftcrro 6ecruynmo.

creAyer [Merb B BnrD/, qro crreArrrl'e ctsreMbr nepeAaror ruripopnraruro or
Kaprymra{ lv{K x norpe6meJrrM c nexoropoi florpesrHocrbm, qro yr\reHbuaer roq-

xoc,r pa60rsr cEqreM6r B r{enoM. oAraxo r'x co6grsesHarr norpelxHocrb, KaK [pa-

BWrO, 3HaqHTeJrEHO MeBErUe florpeuEocreii catroro NfK r,r ee BrEflHUe Ua o6uruE pe_

3yJ-r6TaT HeCyqecTBeHHO.

2.6. flonon x umenbHbr e ycm po ilc mea Ko M n aca
Hapxay c yxe onucaHHbIMH cllc.leMaMlr MarHIrrH'Ie KoM[acbr HMeror,rolrorlir.r-

lerbHl,re ycrpoiicrra, no3Bomrculue peurarb pra ueo6xoaxMLrx 3ajIaq. Ocson*lun

Puc.2.24
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, l-naea 2. MafHKTHHe xounac-u c xapryr.uxofi

a3 IllD( tBJullorct peflItrephl H IlereHraroprr. lleperre [o3BoJt.flror oro6palrrs calr-

MaeNfyto r.rHQopuarrno o Kypce B pa3irHrrHbD( Mecrax cy4Ha H, TeM caMbrM, o6ecne-

qrrr 6o,ree npocrofi Aocryn x Hefi. Bropue Aaror Bo3Moxr{ocrb r,t3Mep.8T6 llefler{rH

H KypcoBEre tTn6r Ha opneHTrrpbr, Korophle aeo6xo4uurr rurr petrreHHr onpe4e,r€H-

Hbrx HaB!{rauuonHbrx :a,4av. Paccuorpr.rM yKa3aHnnre ycrpoficma.

2 .6 .7 .  Peaz tepa

Penn:reprr, rrcrroJrb3yeMbre &rr mo6paxertu lrH$opruar{rn o hTpce cy4Ha, no

HX Ha3HaqeHrto MolKHo pa3Aeflr.rrb Ha nymeebte s d:tz neneueoqaHla. flepnue pa:-

Merrlarorct B Tex cy.rloBbrx rloMetueHr4rx, r4e ueo6xogttrrla rurQopuaryrx, [ocraBJure_

Mat [Mr4. KoHc'rp]'Krr.reHo rD/TeBr're pe[r4Tepbt Mor]"T BXOAIfIL B COCTa|B OTAenbHbIX

npn6opoa KoMrrrreKTa KoMrraca. Perureprr AJrr neJregroBaua_rr pa3Merqarorc, Ha

Kpbrnbrx xo.uoBo ro Mocrl,rKa, crporo opfi e rrlrplrorcr orHocr{Te$rio rraverparunofi

IUIocKocrH cy.IHa u cHa6xatorcs neJreHFaropaMu.

B 6omrunHcrBe cBoeM peruTepbr ygr{Bepcair'Hbr rr Moryr pa6orarr KaK 'ro

cllrHlulaM N{afHHTHoro KoMnaca, TaK H no cr{rHaJ'IaM Apyr}D( rrypcoBbrx ycrpoftc.rn,

Hanputurep, rI,IpoKoMnaca.

B sasucuil'{ocro{ or Brl.ua, B KsropoM oro6paxiaercr uxtlopuaqNx, pefir{repbr

rr.rory"r 6rtrr aHclryo/o^btJ't4u u tlutfpoeantz. Hepe4xo aHiuroroB,.ro H r{,r$poey}o }rH-

$opr'raum o Klpce cyAHa BbrBoArr Ha oAHoM penlrrepe, vro co:ga€,r onpegergnu6re

yao6crna npn ee !{cnoJrb3oBaHr,ru. Hnoua ua uar}ponrx pem.rrepax Hapr.uy c HH-

$oprraauuefi o rer.JlueM Kypce cyrHa oro6paxaercfl Ta sJfii i,rnarr ro[ojrHrrreJrbHaJr

ug$oplrauvr, Harrpsr!{ep, o6 otrcnonenuu cyAHa or 3aAaHHoro lrypca. Hn<}opMars.u,

nocrynanqar{ o'r MK, Mo)Ker rarxe oT o6paxcarbcr Ha pa3rrmHbrx cyAoBbrx r4r{Ter-

prrpoBarrlrbrx rlr$oprvraqr.louHrrx Aucnnerx.

Fonr,ruoe paclpocrpaHeHne Ha rrpaKrr{r(e non}arrlna crrcreMa curxponnofi

.f,r{craHur4oHHoft nepe4a.ll.r analoronoft nu$opuaunn. Kax npanmo, oHa crpoETcrr

Ha cerbcuHax, oArlH r,r3 Koropbrx \Cl) @xc. 2.25) ruexaHHrrecKr{ cBr3aH c

qnnrare.rreu / c;rearuefi cHcreMbr 11 rBrr{erc, ceJrbcrrHoM AarrrNKoM, a lpyrue (CIr t,

CIIz -..) cocraBrrror ocHoBy caMHx penr{repoB.
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2.6.E,orrq41illenunue ycrpoicrBa KoMnaca

fisurarcm [ fioBopaqr.rBaer porop ceJrbc'Ha AarquKa cz s coo.reercrBlr, c r43-
MeHeFr{eM opr{eHTaur{a Kapry[rKH MK. o6rr,rorxa ror6yrr<geru.rx 3Toro ceJ]LcrrHa. no_

nyqEul nuTaHEe oT HCTOr{H}4Xa

ncpeMeHHOI-O TOKa HarrptxeHn_

eNr {/,, ilHgyKrxpyer B rpdx$a:-

troft poropaoft o6uorre sanp4-

xeHhq, KoTopble nocrynaloT rra

pcrropHbre o6lrorru.t ce,lbcHHoB

npnenanlrron CI1, exo,lrrunx e

YUC.  Z .2J

II poroplrbrx o6tvrorox nplrHr4Marou[x

rroBopoTbr poTopa ce.rrbcr,rHa IaTquKa.

Ha puc. 2.26 noxazut o,TrH I,I3 Bo3Mot(HbD( BapHar{ToB KnueMargirecKo6 cxeMbl
paccMarplrBagMoro pem.rrepa llpmuruaroru,rfi cenucuH 5 npa nououtu:yo.rarofi ne_
peAaql. 4 cssza{ co r-uKailaMr.r rpy6oro 2 a roquoro ,l o.r.reros. Kar npannro, r{eHa ne-
reH}'rr IIrKirJIEr rpy60ro srcqdra cocraBrrer I rpa4vc, a llKarrbr rorrHoro orcugra _ 0,10.
B penrrrepax.urrr nererroBaHl4rr HaprAy c ocHoeuofi ruxarofi B 3epKarr6'oM n:o6pa-

xeHltn co cABI4roM na l80u Hanecena BcnoMo_

raTeJrr,Hiur uKaJra, no3BontrotrIarr cHr.tN{aTL 3Ha_

qeHn_g [ptMoro IIeJreHra ga odr,ercr. B reuuoe

BpeMt cyToK IIIKaJI6T noIIcBer{I,IBaroTcr.

Onucanua.c cl4creMa al{craHu\loggofi ne_

peAaqu unQoprrraqlru He rBJrrerc.,i caMocr4ri_

xponl{3}tp}'aueirct, r.e. nocJ're ee B61rr,orreHk{

noKa3aHHr paBJn{rirrbrx pelrrTepoB MOr]T pac-

xo.U.rrbcr Mex.qy co6oir. flo:rorry rpe6yercx

HaqalbHoe COfJIacoBaHI{e Ur KalI np}.{Hl4Marc rUtfx

penrrepoB c noKa3aHlrrlrr{ KaprJruxa MK r,rlr

penrrepa ucrrp&'tbHoro npudop4 Koropbre.

penurepsl. B pe:y:nrare a:au_

MoleEctsuc no.,irefi craroprrrtt

ceJ.tbcHHoB nocr.renHrJe 5yrvr orc,rexr.raa.tr

Puc.2.26
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fnaBa 2. MarHrrrHue KoMnacbt c rapryr.uxofi

KaK rrpaBrino, cr{r{xpouu3upytorcq Mexry co6ofi anrouaeuqecKr4. 3.ro ocyrlecrarc-

ercfl c[eIryIarIbHl,IM x]'IIotIoM' c noMolllblo KoToporo pa3pblBaerct IIe[b llrrraHfirl

cerrrbcHHa [pneMHr.rKa a Ilpor.I3Bo.{r.trct noBopor ero poropa. Tar, npu cofJ.racoBaHr'rpr

pennTepa, noKiuarruono Ha pr{c. 2.26, x;notou pa3pbrBarorcr Kor{raKrbr 6 u 7 u no-

Boparrl{Baerct na,rux 8, xoropsrfr, B cBo}o ocepeAb, tlepe3 peA}'roop noBoparrfiBaer

tuKiLrbr penurepa. B nero'roprx peflr4Tepax:apySexnoro npclr3Bo4grBa corilacoBa-

HHe rlpoH3BoAr'frcr c troMotllrn o6rrqnoft orBeprKr,r (puc.2.27). flocne cornacoBarr4r{

orBepcrxe ajrr orBeprKr,t 3aKpLr Baercr xplllurofr .

B noc,rerTgee BpeMr ixr{poroe npnMeHeHlde rra flpaKrr.il(e

norrrluM trrilroBbre ru.rcTarilryroHHble ci.IcTeMbr [epeAalM nH-

$opuartrrr. B ocnose perurrepoB, ncnoJrb3yeMbrx 3TLIM14 cr{cre-

MaMH, rexm luarosufi Morop, MexaHaqqcKu cBl3iu{Hblfi co

uKaJtlMH. Kax.mui r{MfiyJrbc, nosrynarcq[ii ua o6uomy uraro-

Boro Morop4 noBopaqr.rBaer ero pcrop Ha onpe.qe"lerusrf )'ro.r.

Flau6onruree pacnpocrpaueHue Ha flpzuctr,rKe rron] {wu maro-

Bbie A[craHrtrioHHbre crcreMbr c pa3peruewueu 192 utara Ha

o.lHH rpaJryc )'r.ln noBopo'Ta urcurbr rl 6 urarce Ha orum ryaryc.

B raqecree nprilyrepa Ha puc. 2.28 npusexerra 3rsrcrpu-

qecnar cxeMa orHoro u3 Bo3Mox(H6IX BapuaHToB rraroBoro Moropa. Ou coJrepxcul

Tpr4 napbr o6uo'ror, octr Koropbrx [oBepu]'Tbr Apyr orrrocurenlHo Ap].ra Ha yron,

parHufi 600. Porop Moropa BbrnoJrHeH l.r3

$eponarurnnoro Mareprlara H aMeer Kpe-

cloo6pa:n1ro Qop*y. Iloloxenlre poropa

3aBr.rcHT or roro, riaxue o6uorru e 4aunr,rfi

Ilo\tell.r H&YOI{TCC nOA Hattp{rrerurelr. B

TOM C[r{ae, ecjlu HanpffKeHr4e noAaHo Ha

Knelrlry 5 u odlrorla 1, opneurauu,r poropa

6y.ue'r coouercrBoBarb noxaranuoii Ha pn-

cyHxe. flpr ranrior"{ opueHTaur4r.r :y6qrr po-

-ropa A a C pacno;iararorct BAor,'rb ocr.i o6lrolox craropa H pe3ynbrgpyloullrii r,ro-
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2.6, AononHrrensHure ycrpofi crea rcoMnaca

uerrr, 4efrcrrlroqlfi Ha Hero, 6yaer nparnrqecKu paBeH rrytuo. finx.roro qro6rr no_

Bepfrlrb porop Ha oIMH mar neo6xo,uavo noaarL HanpDKeHrre o4HoBpeMeHHo Ha

gre oSltorrul, HanpnMep I u 2.B 3ToM cJD^rae npourofiaer noBopor Ha 150 nporur
qacosofi crpeJrxu, B pe3ynLTare r(oroporo :y6urr pacno,lo)Karcr cr,rMMerpr{qlro or-

HocffreJrbHo ocefi yra:arufix o6uorox (nNHnr o - a 6yrer rpoxoar.rrr, no 6nccer-

lprce yrna Mexry HBMH) r.r CH,.r6r rlprrrf)KerrHr poropa c rr( cropoHr,r 6yryr ,vpaBrro-

Bemr'rBarb r{pyr Apyra. ,ftr roro, vro6rr nporcoureJl noBopor Ha cne4/rotrluit wir,

cneAyer [oAarb HanptrxeHlre ToirbKo na o6uorxu 2. B groM crryqae sy6rrrr B v D co-

BMecrflTct c HanpaBnerr.reM ocu o6*torox 2.

Taruu o6pa:ou, raxgrrft [rar y paccMarpr{BaeMore Moropa paneu 150, a no:r_

nrul o6opor ero poropa 6yaer npoucxoAlrrL nocJre norarrH 24 wurrynscoB ynpaB-

J-trloqero HanpDKeHrrr. Porop uoropa cB{3aH Co umaloi c floMoi]lbro peayrcopa c

nepeAaroqHBlM orHollles[eu 1/90. B pe:y.rurare sToro AJ.r.{ noBopora urKalbr penr.r-

Tepa rra 1 rpaayc ueo6xo4nl.ro [oAarb na maronufi rr.rorop 6 rrMnyrbcoB.

2.6.2,I leaesratnopl

lleaenraropu crryr(ar Aflr [e.rreHroBaHIUI npeAMeroe r.r He6ecHrD( cBerrl.r c qe-

nblo onpeAeJleHHfl MecTa cy4na, oUeHKH nollpaBrul KoMnaca I4 peluet{I4t ptqa,Ip}TI4x

saAaq. c rroMorq6ro fleneHraropoB onpeAeJur]or raKxe KypcoBr,re yru6r opueHrr{poB.

llerenroeaHrae Moxqo ocyuecrBJltrg KaK Henocpe.acrBeHHo c KoreJIKa Mar_

Hr'rrHoro KoMIIac4 Tax H c penurepoB rurr [eJIeHroBaHur. B nepBoM cjDAae, KaK

ripaBr{,no, cHr.rMaercs orcqeT o6parnoro neJreHra, T.e. neJleHra c opr4eHTr.rpa Ha cy,n-

go. Sror flelreur or[r{.raerc{ or np.fiMoro sa 1800. c pennrepon AJn [ereHfoBaHHJr

ttpu r{anrqr.rr4 AonoJrHHTeJIlHoE 3epKa,'IbHoi ruxanu. cas}rH},To[ orHocrrreJlr,Bo oc_

Hostloft Ha ]Ton 1800, cnxuarorcr 3uaqeHar npsMolo neJrenra Ha opr4exTr,rp.

lle,renraropu Morlr oTJrnqarrcr Apyr or.qpyra pa3MepaMr.r, KoHcrpyKraBHbrMLr

oco6erurocrrlrn. Ho Bce oHlr nlleror ocr{oBanr.re 7 (puc. 2.29). r.narluryo MurueHb 4,

npeAMerHyro MrureHb 2, :epxano I .[nc nereHroBa]F,'vr ne6ecglx cBerr.ur, pacnoro-

xeHH6D< Ha BErcore 6onee 200, n na6op cserodr.rnrrpoe -J, HcnorHyeM6rx ,4nr |e-

JIeHroBaEtur Colnua. B xolrrL'rexT flenegraropoB, [peAua3HaqeHHgtx jln, neJrenro_

BaHrt c KorerKa xoMrraca, BxoiIHT nepeMbFlKa 6 C qaurxoii 8, na roropoi ycraHaB-
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__ - Fnaea 2j Marnrrsue KoMnacbt c rapryuroft

ruBarorcr npu6opu npx rrpoBeaegun AeBr,raqrroHHrx pa6or.

Pqc.2.29

fna:nas N{r[IreHb rrpeacraBirrer co6oft ruranr.y c uraporofi aeprrucanruoft ryope-

:rro. r{epes 3T,v [pope3E MorKHo ga6mo.uaG nperuugrsr npn ruroxofi ei.r4anrocru. llplr

neJIeHroBaHHH AHeM npope3b nprxp6BaroT oTrxAHofi unopxoi c y:xofi nlerbro.

Ha nranra Iraaera Kaperxa, Hecyuarr rpexrpagFryro [prr3My j s ,�rem,.Ijtl{qecxofi

ofipaBe. KOTOpar O6ecneqxsaet ne6o,rruroe yBenr{r{eHr{e u:o6paxenux.qereHld xap-

1-vurKr4. tlepe: npasrwy cHI{Muu0T orcrrer o6parHoro MarHlmsoro neJreHra.

Ha creunou Mocrr.rKe Haxo,rylrcr qaurKa, Ha Koropyo ycraHaBrr.rBruor ae<bner_

rop - npn60p, ucloJlL3yeurrfi nplr flpoBe.{eHr,rfi AeBI.Iatgror{H6D( pa60.r, loleroulx

csoefi ue.nrn yMeHbrueHne ous6ox KoM[aca. Mocrux 3aKperuuercx Ha KoMrrace

AByr!{r raHrrKaMr.r 9. qaruxa BbrnoJrHeHa o $opue rFnHHApa c Qnanuera, B KOTOpBD(

fiporor{eHbr rpH orBepcrll-fl anr Kpellex(Hbx BUHTOB. B uWrl{Irgpuqecx}To qacrb

qauKr.r BBr{HqeH ropH3oHTanrnrrft uanpaurrrorur.rfi ruruQ'r, nosnonxroulr.rfi fipaBr.tnb-

Ho oplreHTnporalr ae$nexrop orgocrrreJrEno ausupnofi rurocKcgru [eJreHraropa.

Ha ne;reqnarope r{Meercr r4HreKc 10 wq ero opueHTar+[4 orHocr.rreJrbHo a3rr-

Itl"ralruoft IUKEIJIEI KoM[aca. Sror unaexc cMeIueH, KaK H €BI{M)/TtutbHau{ r]tKirfla, Ha

300 oruoclnenbHo Btr3r,rpnofi nrtocrocru fieJrerrfaropa.

Anr neremosaHrur c KpblnbeB MocruKa qaue Ecrto:rL3ytorcs 6onee coBeprrreH-

Hbre orrrr.rargcKr.te [ereHraropsr. Ha puc.2.30 rpeAcraBner{ oreqecrBeHHbrfi nelenra_

rop |II*K-2 [2]. Briyrpr Koprryca 5 onruqecroro nerregraropa pa3Mer[egbr 2 onru-
qecKr{e cHcreMLr. ocHosHar renecKonr.tqecKiur cHcreMa c,ryxHT.U.ILS Ha6.il}O.qeHr.r, lr

[e.rreHfoBaHut HaBrfaqr{orrHr,tx opHeHTapoa. !,ono:urrreJ.rbHaJr c}rqfeMa _ MLIKpO_
12



2.6. AononHnrenonure yfipoficrea roMnaca _-
cKorl - [pe4niuHaqeHa .a.j-r' noBbrluelm, ToqHocrrr cHflTnfl OTCqera lrereHra c

Kapr-yruKu penrrepa. O6e cncreuu r.rlre-

ror o6runii oKynrp 4. Te-necxonsqecrru

crcreMa HMeer cBeroQu,rrrpur. Haane-

xau-1llfi Qrulrp au6nparor nocpeAcrBoM

pbrqara 6. Ha xoprryce omtlqecKoro lre-

neHraropa ycraHoBJreHtl rtagluax 3 u

npe.rlMerrrar 2 uttweuu &rr npeaBapn-

renuroE opneH"ar.lul4 orruqecroft ocu

TeJrecKorurrecxofi cucreurr B Ha[paBJre-

HHn [eneHryeMoro oprenrapa. 3epxano

1 rEcno,rr:yercr Arr neJreHfoBaHwr Conua ff 3Be3Jr.

Onrxqecxre xapaKTephcrnKu neneHraropa flFK-2
Kparxocru yeenuvenur rpy6u . . ._ . . . ._ . . . . . . . .  5 ,gs
Kparnocrr yaeruqeHun M[KpocKona 4
9yecraurensxocrb ypoBHr . . . . . . . . . . . . . . . . . . . . .  i5 ,

3apy6exnsle o6parurr o[Tr{lrecKr.Ix [enenraropoB, qMer npaKrzqecKr Tor xe

cocTaB, MOr)'T OTJrr4rIaTsC_f, CBOLIMT.T KOHqT-

p)'rffrrrBHblMll OCO6ennocrsutl. ftrfl np[Mepa

Ha puc.2.31 npnre4en sHe[ruufi BE.q rreJ]eu-

raropa rr{na 143-021 $r.rpurr Amuroru.

3aecr I n 2 - fia.r,naq r{ rpeJrMerH€ur Mlrrrre-

HH, coorBgrcrneHxo. Pyrxa 3 r.rcnoar:yercx

A;rx perynupoBKu [oJro]KeHN_r seprala 4. lla-

rpou 5 co4epxrr Kpucrarar{.recrni ocyruu-

Texb Bo3rryxa, IlpeAoxpaH.rrroilufi ouruly or

3anoreBanfir{. O6rercrue 6 rlcnong:lysrc.s anq

Toqlo ro nelreuro tsaurlJr o pI.reHTrapa, a pyma 7
- jrlu perynHpoBKl{ rulorHocTx onTfialecKFx r}unrrpou.
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Fnaaa 2. MarHrrHHe KoMnacbt c xaorvuxoil

2.1. KaKhM o6pa3oM KoreroK MK ycraxaarreaercc B HaKrof3e?

2.2. CKonbKo crepxHeBbrx MarHlfroe o6uqxo hcnol$yerce e rounacax?

2.3. Ecih nop creKror\.! KoreJlKa o6paaoaanucu Bo3AyulHbte ny3blpbKgt,

xaxuu oSpalou H tryga rx uoxxo neDeuecncs?

2.4. Or qero 3aBlrchr yron 3acror xaprylurca MK?

2.5. KaKhMh napaMerpaMh xapaKrepl43yercs nepexoAHufi npoqecc xap-
ffi

ryuKn MK?

2.6. qTo onpeAenrer Bbrqfl(AeHHoe ABralKeHHe r<apryu:rca MK?

2.7. Kar gaencrr aMnn[ryAa BblH]D{AeHHbrx xore6aHrfi KapryurKu or qacrorbr (d BHeuHe-
ro eogAeilcrBug, ecnN:

' 3Ta qacrora 3HaqurenbHo MeHbuJe qacrorbr o0 cdcrBeHHbrx rone6axrail KapryuJKH?
' 0b!(j)?

. ar;r6>>Of?

28. noqeMy B hHAyKqHoHHor'4 Aar\r4Ke cucreMbr ArcraxurosHofi nep€rla'rfi qacrora Bbr-

xoAHofo cilTHa/la B ABa pa3a Bbtue r{acToTbt nhTaH[t eroro Aar,{nxa?

2.9. floveuy Oeppo3oHA HA nocrpoen xa 4eyx cepgevurxax?

2.1 0. 9ro lrexrr B ocHoBe chHxpoHHoro H ularoBoro penhrepoB?

2.11. c rarofi qe.nurc B nereHraropax HcnonulyrcTcr 3epxaro h otrrur{ecx}re $ranurpur?
2.12. HeooxoAr,rMo nH ycraHaMr4Barb Mocrr4K Ha neneHrarop npH neneHroBaH[]4 c maBHo-

fO MarHI,lTHOfO rOUnaCa?
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3. 1. flpylxqun Aeicrans rnAyxqrotuoro MarHHTHoro KoMnaca

I.uana 3

nrl4vKrulonHbm MArlmTrrbm KoFtrIAc

3.1 . flpuxqun deilcmeun uHdyKtluoHHoeo Ma?HumHoeo KoMnaca
Kar yrre c[Meq€urocb Bbrure, Hapr{Ay co crpeJroqHbruu MK Artr MopcKrx cy.qoB

crana pa:pa6arbrsancfl r.rs{yxrluoHHbie KoMuacbr. oc}roeHrt}an HX TOCTOnHCTBaMT4

'B.IIf,IOTC':

. orc)'TcrBfie Kapry-uKr.r t{, KaK cJ''IeACTnAe, OnrU6xn r'I3-3a H€rnuqttr yrnon e€ 3aL-Tor;

. orcy'rcrBHe flofpeurHocrr.r, o6yc.nonaeunofi yeleveuueM KaprylxKr{ rioA{epxfl4-

garouefi xrlKocrlro, 3anonruilouleE xorenolc MK;

. Melr;rul{e BeJII{TIIIHLI Al,IuaMtftlecrurx norpeurrocreft MK;

. orc.vTcrBr4e neo6xo.qruocrr{ ysraHaBJl}.rBarb MafHr{rnrrfi rarqur npuoopa a rpo-

Mo3.u(oM Haxroy3e, qro [o3Bo.rrrer p[BMeqarb ero s Ha[6oree OlaronpxsrHbrx B

MaIHrcrHoM oTHoIueHHri MecTax Ha cynHe;

. Mzrlrrre ra6aprrrr Marnr.nHoro Aarq&Ka rr KoMnaKr]roe AeBHauHoHr{oe ycrpoiic.rno

KrII{ efo oTc}TCTBHe.

t{yncrrrarenrubrM 3JreMerrroM paccMarpnBaeMoro MK xsn ercr uHAyKrIr.roH_

urtii garvr.rx (H.{), cogepxanufi, xax r{ B 3rerffpoMexarryrqecxofi crrcreMe rnsra+-
quonHoft riepeAarru Nn$opuaulrr, ABa H,'rH TpH MarnfiTgrrx 3oHJIa, xa:rArrfr r,r3 xoro_

pbtx no3BoJr.rler onpeAerrrb cocraBffrlou)ro nanprx€rurocrll MarHLTTHoro IIoJ,l,a

EAOltL ero CO6grBesnofi ocn. Tonrxo renepb H3Mepf,ercfl cyAoBoe MaTHBTHOe IIoJIe,

ocHoBy Koroporo cocraBnrgr MargurHoe none 3eunr.r. CorNrecrHoe r{cloJrb3oBaHl,Ie

cllrHaroB 3rrD( 3oHAOB AaeT BO3MOXHOCTb OnpeAerETb HalpaBreHHe Bexropa roplr-

3ornanExoli cocraBJurrouleft cy.uororo Marur,rrHoro

IIoiIr grHocrrrexbuo Ar{aMerpanrnofi rurecxoqru H,

KaK C.iIeACTBIire, KypC cy.{Ha.

B nocneAHee BpeM-fl BMecro crep)rueBbx Sep-

po3oHAoB cTtL{I{ np'IMeHrr6ct KOJIbUeBhIe, uMeto_

ulrle oAHy o6uorxy eos6yxgenur 2 (pwc.3.1) n o,u-P N c . 3 . l
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Hy luru HecKoJIbKo cHrHiulbHbrx o6uorox /. 3ro o6ycnoBJreHo HarlrqugM y nocJrea-

Hlrx pcla [per4MyrqecTB, K qr,rcJry KoTopbD( MoxHO OTHeCTT{:

. oljropoIHocTb MexaHllqecKHx H MaTHI4THbD( napaMerpoB cepaeqHHKa, a Taro(e

napaMsrpoB uenu eo:6yrraeHwr, rtro o6ecnequraer rilasruft ypoBeHb mynra r.r 6o-

nee B br co hyro cra6 u,rr uo crt "H.vnr " 
$ epp oso uaa;

. cHMMerpllvHax Qoprvra cepleqHirKa no3BoJngr ncno.rrb3oBaTb HecKoJ.tbKo etr-

HaJtbHbx o6lroror, oxBarLlBiliotqttx cepAerIHHK H HMerOIqIIX pa3Hble HanpaBne-

HHt orHocI{TetLHo Belcropa I'BMep{eMoro nonfl, qro Hclc!rcqaerct Ant crepxHe-

arrx tpeppo:onaoe;

. pa3Mepbt xoxbr]eBll\ cepAeqHLrKoB uo$r 6srrr 3HaqlrreilEHo )rMeHLrrreHbI IIo

cpaBHeHlrro co cTepxHeBbrMrl;

. o'rcyrcrByer neo6xo.{r{Nlocrr noa6opa cep.qeq HHl<oB "

oreqecrseHHbre KoJrrrreBbre $eppo:ouqrr .4nr rByxKoMnoHeHTHbrx llsrraepexufl

r{MeK)T CeprerrHuKH r nuge Ha6opa llraft6 H3.IIHCTOBOTO Marepuiua. ,{re cutHzutHrHe

o6norxrl pacnonaranrcl oproroHarrbHo apyr K Apyry, npnrreM c (eJrbro o6ecneqe-

rtHt Bo3MOXHOCTU tOqUO[ OTHOCATejIbHOfi OpEerrrauna o6uorox oAr{a r{3 Hr{x BbI-

noJIHJIerct no.4sr.rxHofi .

@epporoumr Morlr nprrarbc{ cr{HyconraJrlHbrM I{Jrr{ [prMoyroJ.lr,HErM Harrpr-

xeHlurMr4. Bropoe upeAfloqrurerbHee, TaK Kax [o3BOJrrIET non]qrrrb 6o.nee ycroE-

qHByro paoory AarqHKa rpr.{ 3HarrnremHrx roe$$ulu.reHTax ycueHr4r efo cr4rHEL'ra,

Jlaer Bo3MoxHocrb nocrpol4Tb cr4creMy n y.ao6nou MHKpoMotrynbHoM ucnoJrlreHlr?�t,

Koropoe ue rpe6yer cyurecrBeHHoi xacrpofrxa [4]. B o6onx cJryqiux BbtxoAHEre

cHrHturLr q'tscTBlfrerbHoro 3IreMeI{Ta

flpeAcranruftor co6ofr HarrprrKeHIU{ no-

_, cTorHHOrO TOK4 noiryqeHlrsle B pe-
X

3ynbTaTe crulxpor{Horo aeTeKTHpoBa-

HUt tapMoHlIK B6IXO.4I{bIX Cr4rHanoB

rbepposogaon, nponoprurosaJ.rbHbrx

HanpDKeHHOCTTM rr3MepfleMbD( Mar-

HI.ITHbIX NOJICI-I.
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3. 1. flpuHqrn Aeficrehq hMyrufioHHoro marnrntrqlo KoMnaca

AlropmMrr Bbrlrr{greHrlrr KoMrlacgoro Kypca cy,{Ha 3aBlrcrr o.r cnoco6a ycra-

Hoaru H,{ KoMnaca. H :gecr aosN.tor(Hrr ABa Bapr.raHTa. B repnou nH,4yKrtuoHHbri

.ilarql{K I (pnc. 3.2) ycranar,rnBaerc{ B Koprryce npu60pa J a xapAaHoaoM lloaBece

raxlr,n o6pa:olr, .rro6rr uelrrp Macc clrcreMbr 6rur nuxe ueHTpa nojlBec4 coBna_

rarcuero c roqrofi o. B srolr cJTyqae H34A Halwil4r MafrHr.rr(oBocru HA pacnonara-

eTcc B rIIOCKOCTU rOpIr3oHTa t{ ocTaeTct s6rl{sH ee Bo BpeMjt KarIKn cvlHa. 3J-reMeH_

TaMa KapAaxoBoro no.4geca rBJurrorcr Hapyx(Hoe Korr,uo 4 u any,rpeunee xolruo 2.

rlepaoe Mo)Ker noBoparr'BarLcr B Koprryce npn6opa Bo\pyr ocv oy. a BTopoe orHo-

cI4TeJrLHo Kolr6lla 4 eorplr ocu ox. Koprryc npx6opa 3anonruercq )Kr44KocrEro?

o6ecnequnarorqeE geMnQr,tpoBaHr.Ie xole6aHnii uHryxuuoHHoro narqnKa [pr{ Bo3_

4efi crenr.l BHerrrHHx Bo3rvryrqaloulnx Sarropoe.

Tarulu o6pa:oM, B cJrr{ae ucnoJlb3eBa*Hr AByxxoMnoHeHT}roro r{HiIvKrI},roHHo-

ro .uaTql.rKa ero BBIXOIHbIe Hanp')KeHr{t B paccMaTpu_

BaeMoM cnyqae 6yIy"r oupe.aemrr cocraBJr{rouue .y,

u Y' nanpnxeirnoqrlr cy.4oBoro MarHETHoro nol-ur, Ha_

npaB-rreHabre BAonr ryraMetpa,rrxofi rrnocKocrul.r

rlrrocKoctl IunaHfoyroB, coorBercrBeHHo. 3rN co-

cTaBrurrctqae cB{3alHr,r c BeKTOpOM FI' rOpn:ouranl_

noE coctasnrouef cyAoBoro MarHr.rrHofo rroltl cre-

ryroruuMu paBeHcrBaMn (pnc. 3.3):

X' = H' cas KK, Y' = -H' sin KK .
Tehyrqrfi xounacr+rfi xypc KK cyAHa onpeAeru{ercfl tr]TeM

HOIUEH],III BbD(OJIII6D( CHTHAJ-IOB:

(3 .1 )
BbItIUCNCHI4JI OT-

(3 .2 )

3Ha'{eu'e Kypca paccqrrrbrBaercr B [peaenax o.r 00 4o 900 nrc roro KBa,{parrra-

B KOTOPOM OH HilxOrlI'TC'. HOITCP KBAAPAHTA YCTAHABJ'IHBAETC' NO 3HAKAM X' N Y""

Koropbre coorBercrByor [pnBeAeHHbrM e ra6rrue 3-1.

ftrr roro qro6u ucr,,toq!rub rrorBjreHr{e B 3gaMeHareJre BLrpiDKeH un (,3 .2) nenu-
'ruu, 6nrnsxro< K rrylrro! 3HaqeHI-{r hJpcoB, .rrexaulrrx B flperenax or 00 ro 450, pac-

cqr{TbrBtlrorcr B coorBercrBr.re c paBencrBou (3.2), a npu 450 < KK < 900 r.", pacqera

Kn = ards#.
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fnaBa 3. l4Hgyxqronxui uarHurnorfi KoMnac

Hcllon63yercr o6paruoe orHourenlle

KR =arcctg5.
I

Yxa:anrsrfi cnocoS onpelene-

Hr.rjr TeKyuero hypca cyaHa rre rBJrr-

eTct e/I}{HCTBeHHO BO3MOXHbIM, OrX-

HaKO ero HecoMHeHrIbIM IocToUHCT-

(3.3)

Ta6rnrua 3.1.
--!![anparr

llanan,tem--: oo-9oo 90"-
I 900

| 80"-
2700

270"-
3600

X' + +

Y ' + +

BOn rBjlrgrc.r{ To. qro oH EcKrioqaer BJIUTIHI{e Ha l]or-I]4leHnbr[ pe:yllraT'raxr.rx

Qalcopon, KaK BapHauHH HanprxeHar{ ntlraHrllr Qepposongon, Hecra6u-nruocrb r,rx

xapaKTepr.rcrr4r, r,ioae6anul reMrreparypbr oxpyrxaroqeft cpeAEt r{ r.n. }ro npoEcxo-

nr'rr rroror,f)" qro Ha3BaHHbre $arropul oKa3btBaor BJII{,IHI{e OTHOBpeMeHHO (aK Ha

,Y'. rax u sa Y'.

C'rpyrrypHar cxeMa, B coorBercrBlte c roropofi mrpa6a'rrmaercr uur[opuaunx o

tgpce cyaH4 npeAcraBJrena Ha pr{c. 3.4. Oeppo:oH,mr c oprorouanbr{brM pacloJroxe-

nuen ocefi rr)ScrBr,rreabHocrH, BxoArutHe B KoMrureKr H{ l, nrgaror twaqeuufl X' ra

Y'estile nanprxeualtr nocrorHHoro roK4 Koropbre qepe3 KoMMrrarop 2 uocreaosa-

TerrbHo [o.rlKrrroqarorcr K Bxo.ry auanoro-ulQpororo npeo6pa3oBareffr (AI]ry J.

rlocae ux npeo6pa:osauu{ B ql4QpoBhre Korbr, nocrerl{rle nocrynaror B Bbr-
qHcJrIrreJIb 4. B err.{ltci[l{rer.Ie, KaK 3To yxe 6srlo onr,rcano B6[IIe, paccqmblBaerct

3uaqeHne iiKN oAnospeMeaHo Moly,rl BeKTopa

Pnc. 3.4

F{'=f,(Xj2 +(Y'\2
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_ 3.1. flprxqrn AetcrBrg nHAyKqt4oHHoro MarHl4THoro KoMnaca

3na.reuur 11'ncuonrsyrorcfr Mr onpeaeJreHwr noupaBoK N4K, snanue Koroprrx

[o3BoJlf,er Brrrructt4Tb trargg:-rtrttfi tqpc MK cylr.a:

(3.5)

Kounac Moxer yKa3brBarb u xcrrurHufi xypc lIK cyAHa, H3Mepennbti oruocu-

TeJTEHO reorpa$ratecrcoro Mepr{rriaHa. [.na :roro B Hero cre,{ysr BBecrH uH$opnra-

urfio o reKyrIIeM 3naqet{ny Marl{r.rrHoro cKJIoHer{HJI d, cwxryw c KaprEr.

I4K = MK +d. (3.6)
Brxo4Hrre crrrHaJrbr oro6pa:rarorcx ycrpoficrraut :aquKarrnu rypca 6. fene-

parop 5 nrrpa6a'rumaer Ha[pDKeHr{e ro:61x4enux Qepposogaos lr t}opnrr.rpyvr rar-

TOBbIe HMrryJIbCbI Ant BbIitHCJIfre[r.

OlHma I,I3 cyrqecrBenHED( HerocrarKoB IrHAyKrIHoHHbx KoMnacoB paccMarpu-

BaeMoro TI{na tRlUIeTCt HaJTIltIIre 3HaqI{TenbHbD( norpemnocreii, Bo3Hr.rKaro[IHx B

pe3ynr,Tare orKJroHeHwI ocefi H,{ or rrJ'rocKocrH ropa3oHTa, Koropoe fiMeer Meqro B

npoqecce KarrKI,r cy,qHa. llo:rouy 3T!r KoMnacbi peKoMeHryercr npKMerurrL ToJrbKo

rra AriHaMr{qecrH ycroftvurrx cyAax.

Bo nroponr BapI{aHTe BbInoJlHeHIrl LIHIyKuLIoHHbTx KoMnacoB, KaK rrpaBr.tJro,

Hcnoill'3ylorcx rpexKoMnoHeHTHbIe H{, xo'roprre Mo}rnrpyrorcr B Kopnyc 6e: rap-

AaHOBOTO nOABeCa E OCTaIOTC-I BCe BpeMrr HerIorBI{?KgbrMIt OTHOCIITe;rBnO nerO. 3ro

ynpox{aer KoucrpyKtlnro Aarqlffia, Ho Arur o[pc,ueneHar Kypca cyAHa.rpe6ye,rcr an-

Sopuaqrr o npocrpaHcrseuHofi ero opuelrrarrrra. vxarar*rar unQopnraua-a norr.vqa-

ercc c noMoulblo rpex aKceJrepoMgtpoB c B3aHMHo oproroHarlbHllMn octMII rryBcr-

BiireJrlHocrlr, coBfia,uarcurr.rrvu rro HanpaBJrerrHro c acnMu oxyz (pt-rc. 3"5) $epp<l:on-

IoB H cyAHa. B ro apeu-r xax H,{ arrpabarrmaer nH$oprrlaUruo o xotrlnoueurax X ,

Y' u Z' cyaoBoro MarHr.rrHoro rroJrr, aKceJrepoMerpbr r{3Meprror rrpoeKrrr4r,r gt gy rr, p;,

Bercropa ycKopeHr{rr cKJrbl rDKecrr4 3eu.ru ua c}aoBbre ocu. At pac. 3.5 JrefKo 3aMe-

THTb, qTO

MR = arcts ffi unu M K = arccrl ##

8y = SsintY, a 8z = Scostgcos9.
Y.ru'ruaan, rrro yrJrBr I araQSeperna cy.rlHa o6rrqgo HeBeJlLtKH.

6:rlrxeHso cq[TTarb. sro

(3.7)

MO){{HO [p]i-

(3.8)8: = I coslrr.
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fnaea 3. HHAyrqnoHnufi uanrynHufi KoMnac

TorAa errpaxe*ile rra o[peAeJre'nJr yrna ul Moxsr 6rrrr :armcaso B cJ.reryro-

IUeM BH.{e:

B_t = *g costy sin 0 ,

X't = X' cos? + Z'sin?, Yi- = Y' cosut - Z' cos?sinrg,
a TaKxe Mo.ryIb BeKropa

u ero HarlpaBJreHr.re grnocllreJrrHo AuaMerpa;*uofi lt,nocxocrrr cylna:

o
5 v

lY = arctq ----'.
g

lvloxno raxxe 3aMerlllr6. qro

v 't r-^ = arctP--:-- v ,
^ f

(3.e)

(3.10)

H Beirr{qnHa yrna 0 Mo}r(er

6urs nafi.qeua lr3 cJre-

A)'roqero cooTHomeHrur :

o =arctg 8'  .  (3.r1)
o6 z

Hcnonr'ryx 3HaqeHHt

noJryqeHHbD( ).rnoB, Mo)KHO

paccqrraTs ropH3onTaurb-

HbIE COCT'IB'IffOIIII,IE C,YAO-

BOTO MATHI,ITHOTO NOJI,[:

(3.r2)

(3.13)

(3.14)

6;ror cxeua 6ecxap.uauoeolo r.rHAyxi-IxoHHoro KoMrraca noKaBa'a na prc. 3.6.
A ga,1o ro - qN(pporsre npeo6pa:o nareln (AI-{fl) npeo6pa:yror BbrxorHbre HanpDr{e-
uut V[, u aKcenepoMerpos s tuOposofi xo4, Ncnonr:y,r i<oroprrfi ntiqacnrrs{r B n
coorBercrBHH c BLrpaxeHHeu (3.14) paccqrrbrBaer xorrrnaursfi rrypc.RKcy4ua" Kar
I,I B KAPTAHOBOI!' HH,aVKIU{OHHOM KOMIIACC ITMEETC' BO3MO)IHOCT6 .IIJI' OUEHKI{ NO-

npaBoK lY u lX KoMnaca H nocnel''louero Bbrrtltcr.leHu MarHr.frnoro rypca ,V1K
cyaHa, nc[ojlb3yr c-ireA-y]ouee paBeHsTBo:

H' = l(X'r), *(v,r),
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-- 3.2. Kparrar xaparreprasrma rlHAyxqlroHHurx ro|4nacoe __
MoxHo raloKe yrlecrb MarHl.trHoe cKJroHeHKe r{ BbrrII,IcJrI,ITb ugrrurHrrfi xypc !{K

c,vAna. .{ocror,rHqrBoM paccMorperruoft cxeurr npn6opa xBJrre'rc{ orHocrrre3r6Ho NrA-

JIIUI 3aBl4cllMocr6 ero noxa.:auufi ot ycloruft tu1aBau:al'.

3.2. Kpamxan xapaKmepucmuKa undyx4uonHbrx Nonnacoe

B Hacrosuee BpeMJr r{HnyKlu.Iorruble KoMnacbr AorDKHbr coorBercrBoBarb cran-

ppry ISo I1606 *cyaa r{ Mopcr.ur rexHoJrofnrr. Mopcrue 3neKrpoMarnurrnre KoMna-

crr". ocHoBsrrMr.r rpe6orar*rrru srofo crzrlrrapra cBo4mcr x neo6xo.ryruocrr o6ecne-
r{eHut norpeluHocrlr rl3MepeHr.rr Kypca cyfir4 He np€B6rrxarcqefi 0,50, oro6paxeHmo

fiurlopMarg4{ r{a HrrAllKaropax, aFaroM.rHbD( no BnA/ rllxane Kagrr[Kr,{ crperoqHofo

KoMnaca r4 r o6ecneqexaro Bbrlartrl TeK)drIrD( esaqenr.rft K'?ca lplrlu{ ncrrpe6r.r:renru.

ocsoBrsre re)crr{qecKr{e xaparTepr.rcTsKn Hexoropbrx o6pa:qor lrHA,vKrlrioggr,rx

KoMnacoB [pnBeAeHEr B npr.rJroxeHur.r I].4. B .aono,,,rHeHr{e K yKa3aHHoMy nprrJroxe-

Hltro orMerr,rM crrAenbHbre oco6ennocru, Ilpncyrqlre paccM€lTp[IBaeur,lu o6pasuau.

Ote.recrseHrntft xounac "Aupan,, 
[4] rrmovaer s csofi ftoMn,.reKr.lariruK Kyp_

ca r'rHAyKrrnoHmtfi (.${H), npr.r60p u3Mepr.rrerrnblfi (lli4), npu60p Bbrqrrcrreun, a

wrrrurnar+wr (BI4) u uu$ponofi snHocHo[ peru.nep (UBp). B npn6ope fKH colep_

)r€Tcs rpri oproronaJrburx larreitglrx cpeppo:oHaa, ,Ba u3 Koropbrx ropu3ouTlrpy_

rorc.e $lreuvecKr4M MarrHHKoM, [oMelIeHHbrM B KapAaHoB riortsec. flpu6op cna6xeu
(oM[eHcaTopaMLI AeBHaUAE, COCTOflUr.rMr{ r,t3 Tpex flap opTOrOHaIbHLrx KBaApaTHbrx

Kar''rrreK fearuro:rsua u ABlx noABlDKHbtX KoMneHcaropoB, Bbr[O]rHeHHbrx B Br,{4c

npcMolronbHofo r ulurr.ffinpr{qecKofo 6pycxoe [r3 MaTHfiTOMqfKKX Marep]r.1rroB.

Prc. 3.6
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fnaea 3. HH4yxquonnufi marHrrnuri KoMnac

B npu6ope III,I saxonzrcr ycrdJrlrrenb crrH:lJroB tleppo:ongon u Qmrrp aru

BblAeresn r nolegnofr rapMonl{qecxofi cocrasruioEefi cr.rruranon. Ctpyrrypuar cxe-

Ma K&KAoro H3 Tpex Aartrr,rKoB, o6paryenalx npu nooqepeAnoM floAKrl]ortenrnn $ep-

po3oHJIoB K yclrnilTenlo u rfnrr,'rpy, coorBercrByer pnc.2.4.

I-lpa6op B tr4 v:u"itnonnssr cireAy'rorqre Qyuxqun:
. usrpa6a'ruraer KoMarttrbr trirr flooqepeAHoro [o.[K;r]ot{eHnx $eppo:ounoB K aaiuro-

ro-uaQpoeorvry upeo6pasonar:emo;

. npeo6pa:yer noJre3Hbre cr{rHirrrbr H3 aHa.[oroBoro BuAa r ryrQponoft;

. Bbr[OJrrureT pacrreT KoMllaciloro Kypca;

. Bblr{}tcJurgr ilapaMerpbr ocraroqgoii ,ueB[aqr4n u BBoA]rr [onpaBKn B 3HaqeHHJ{

KoMrracuofo ro/Dca cyAaa, r.e. rurpa6aruBaer MarHnrHrrft rypc;

. Qoprtlrapyer nararoul[e HanpnKeHr4r 4,rx upr.r6opa llH;

. Soplrnpyer roKH nsraHrr o6uorox 3MK;

. firutuuupyer paccqr.rranubre 3HaqeHrrlr K)?sa Ha uuQpoeorvr ra6no (na 3ToM )Ke
Tadno urory.r En.rlnuupoBarscf, 3HaqeHlu X', y', Z' cograsnflrorqlrx rrrA5rrutrrr{

BHeuJHero no[s e o6,.racru npu6opta XKII r{ 3Haqerur BBoArMoro cxnouer*u);

' corepxr4T ecrpoeuurrft aKr{yMyJ'urrop 4;rx o6ecneveur4r KoMrraca SireICrpo[I,ITaHII-

err.r a aeapnfrnoft curya\*ru [ptr oTcyTcTBuvr$$awfi'' oT cy,uoBotr cgrn;

. trpl{ Hanuqu}r Ha cy,{He HaBr{rarruoHuoro KoMrureKca (HK) o6eclequsaer o6MeH

Ntttpopuaquefi c HK, uor5rurafl or Hero 3Tiulormoe 3HaqeHHe risrnHHoro Kypca u

nepeAaBarr s HK gHaqeur4e r.rcraHHoro K)?ca, nupa6arr,rsaeMoro KoMnacoM, B

slr) {ae oTKa3oB rHpor\TpcoyKa3a'rsleE, exoArulru( e HK.

t{erupexsnauHoe ra6lo npn6opa {6P norropxer ruQopuauwo, r.rHAr.ruupye-

M_vio Ha ra6ao npn6opa BlI. llpu o6pa6orxe nnt[opruarprn n npu6ope BLI uoxet

6rnr ocyulecrBneno ocpeAHeHne floKa3anari rounaca.

lleAosrarxolr KoMlaca cBrtercs oro6paxeuue nn{opuauna npu6oponr IIBP u

url$ponof, a He B aHa'roronofi Qopnre, qro He coorBererByer cragAapry ISO 11606.

Kounac AC - 83 "fopu:onr" orHocuTcr x 6ecxapAauoBbrM HHAyKqr{oHHbrM

KoMnacaM. B ero ronnlercr BXoArr r.{3MeprilerbHtrti upn6op (aarw,rr ncxoArioii urt-

4opMaIrIrH), nprz6op ulrypMagq penurep n)'resoft r perr{rep c renerrraropoM.
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3.2. KparKar xapaKrepr4crhKa nHAyKr{r4oHHbtx KoMnacoB __
B usvepurenrHorr.r upr.r6ope ycraHoBneHbr rpexKoMnoHenrn-uril HI n ma axce_

nepoMeTpa c B3anMHO OpTOrOHarJIbHbrMt4 ocrMr{.

B npu6ope urypMa'a Hrxoarrrcrr M'Kpo[poueccop, peuarcur.rrr 3aAaqri Bbl-
rll4qileHl'ul yrnoB KaqKrr It KoMlracHoro rrypca B coorBercrB,IH c paBeHcrea:rau (3.9.

3.11' 3.14). llocle nepercuouenur npn6opa B perKrM "ra,ru6poera" 
r! slrr,o,,.rHeu'r,

cv-ryroM u[pkrnrui4u MnKponpoqeccop pelllaer 3araqy BbrrrhcJreH]ur norpaBoK K
Kor{[acHony cy&ry u ] {r{TblBaer ID( B BbrpoKeHau (3.15), onpenerffr. TeM caMbrM.

uarumHufi Kypc cyAHa. K ruaqenpfio MarHrir'oro Kypca MO,.HO. noJrb3yrcb KHo-

uoqHoft rnasr'rarypofi npra6opa, no6asrfl, MaFHr{THoe cKroHeHae H rronyqr{Tb Ha

Tpex3HaqrroM uuspoaoru ra6ro npN60pa 3HaqeHr4e HcrrrHHoro Kypca c Ar4cKperHo-
grrro 10. B cnrrae Qr.mcarlHr.r rrrrypMaHoM 3Har{eHr.ir reHept|-irbHoro Kypca, 3acBequ-

BAJOTCT' pacnonoxeHHbre Ha flepeAHefi naue,rE, cBeroAuo4rbre yKa3arer'Il{ OTKnOHe-

HW Cyfrta OT 3aAaHHOro rg?ca.

llo xe,ragmo ofleparopa lrH.{ruapyeM6le 3ilaqegr4;r rrypca 3aMeHrlorc.,r 3Har{e-

r{qtMH yriroB xrilresofi nnN 6opronofi xaqxs. HenocpeAcrBeHHo IIOCre BKrftoqeHH,

KOM[aCa OcytrIecTBrterc.t{ ero regrHpoBaHae, pe3yn6Tarrr Koroporo raxxe xHIr4tIu-

p)'iorcr sa nepe,uref raHerlt upz6opa.

Kounac He rrMeer KoMrrencaropoB AeBnaqua.

K He4ocra'txaM nprl6opa MoxHo srHecrn:

. ptrMerrleHr{e B o4HoM r(opnyce H,{ a axcenepoMerpoB, rITo npgBoAnr K noBbr-
rtreHHoMy BJII0IHI4IO Ha lloKa3aHl'tt KoM[aca ycropeHr.rfi, nopo)IuaeMbrx xaqrofi
cy.{Ha' B c}ury roro, qro H3Mepxrelblrstft npn60p, KaK npaBHno, pacnorarasrcq

AocraroqHo AaJreKo or rIeHTpa ravarrE;

. orcyrcrBHe KoMnegcartr l.t H ) {era rpeuonofi AeBr.rauu{, qro B onpe.rlejleHHbrx yc_
.:roBr.Irx Ntox(er nplrBoAxrL K [OrBJreHr4ro ]{e.{orrycrHMLrx ourn6ox onpelleJreHr4,

rypca cyaua [4];

. oTcyrcTBHe arropmMa aIanTaIIlIa KOMnaCa K r.I3MeHeIIHrO Ha[pDKeHHOCTII MafHuT_
HOIO IIOJIJI 3EIUTT-I, qTO 3ATPYAH'ET &CNONb3OB€IHI,IC ISAEIIX{ B BbICOI(ID( IWIPOTiX;

. orcy'TcrBr.re BcrpoeHHoro n npu6op pesepBHoro r4croqHrrma flwta]g'afr, qro lrcKJtro-
rlaer Bo3MoxHogrb HcIIorb3oBaHJ4{ KoMnaca npr4 orx,.lloqe{I4ta nrcaHvfl, or 6op-
tosofi cgru.
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fnaea 3. hMyxqrouHuril uamrruufi Kounac

Han6onee rurlrirtrHbrM np€AcraBrreleu :apy6exnbrx KapAaHoBbD( lru4/Krlrron-

Frbx KoMrracoB rBnrercr rn.4enne VDO Navpak rlupuu VDO Beluro6prrana_r.

Ono coc'ron-r lr3 Tpex npuCopos: Aarql,tKa c KoJrbqeBbrM,qByxKoMnonerrrHbrM Qeppo-

3oHroM, 3JrercponHoro 6aoxa a 6loxa us4lxarJwr c w$ponriu ra6.no. Kolrnac

o6ecnequsasr:

. HHAVKaIIHTO }{CTHHHOTO KypCa nocre BBOAa CICqOHeHHS;

. ocpe,u{eHae:naqeitufi Kypca rrpx KaqKe cyAHa;

. uunl{Kaurilo cpeAr-Iero 3rlarleHwt Kypca 3a 4lrare,rrnrrE nepao.a BpeMeurr nprir

pa6o're coBMeqrHo c xaroM;

. HH,{uKau}ilo mxloHesNE or 3a,qannoro hTpca s r4r{,qr.rxarurc KaqecrBa yqera.qe-

BI4a[r&r.

Mzuroe 6rrcT po4eftcrnne pe€rJu3alryM arropr{rMa frera AeBr{iu_uat.r Mxreonpouec-

CopoM orpaHIIqI{BagT MaKcLIMaiIsI{ytO CKOpOCTL Ul{prrynrqtln luaueuuexrU go 2"1C.

.{oc'rouuc, noM KoMrraca rBJuercfl ero aAamaqnr K 3HaqHTerbHbIM r.cMeHeHH-

rrf ropn3oHTrurbnoii cocraBncroueil BHerrrHero MarHHTHoro noJrr - or 24 A/u (ycno-

BHr MarHr{THoro:raaropa) 4o 4,8 A./rvr (ycnonux reorpatluvecxoro no:rioca). O6pa-

llaer Ha ce6.s sHr,rlrasr4e H KoHcrpytrprx.qafinK4 cocroruliu, xpoue oceft KapAElHo-

Ba noABeca n ngratefi $eppo:onga, LrcKrroqrterbHo I{3 ruIagtMaccoBbx Aeraaeft.

K neaoc"ra'xaM KoMnaca MoxHo orgecrlr:

. rrorepro pa6orocnoco6Hocrr.r He roJrbKo rtpt,t orc]'TcrBHI{ 3nercpofllnaunr, Ho lr

npr{ cHTDKeHItH Hanprx(eHng lIuTaHItr 6onee, vev sa 25Yo oT HoMttH€urbHoro

3HAqEHI,III;

. yBe;ruqeHue [ofperrHocrrr KoMnaca Ao +5" rtpn Har<ltoH:x .uarqr.rra na a15o, qro

o6recnssrcr HirJrr,rrueM nrorlror r rroArur.ilIunrax cKoJrbxeHlu KapAaHoBa no,Becq

. l{r{ilnrarl}rr sHaqenr,rfi Kypca Ha ul$porou ta6lo, .rro He coorBercrByer crau-

aagry ISO 11606.

Tlrnr.r.{HrrNr npeAcraBurenelr 6ecrapAauoasx :apy6exgbrx KoMnacoB rBrrerct

H3.rlejrue "Magtronic" pa:pa6o'raxnrrft auepxrancxofi $uprr.roii Ritchie & sons Inc.

Kolrnac paccqr.rraH rra ruo5ele KJraccbr cy.rloB H no cBoeMy ycrpoircruy aH[rJrornreH

oreqecrBeHHoMy KoMnacy AC-83. llpu6op KoMnnexT)'ercr uuQpouuuu
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Pnc.3.l

_ 3.2. Kparxas xaparrepracrrxa r,rHAyxUHoHHbtx KoMnacoa

xn4o4pncraJlJll{qecKllrMk u rua$poananoroBbrMs

AucrrnerMr{. Buernrulfi Bur nocJreAnero npeacranlen r{a

puc. 3.7. Ataucrp rrrxiurrr rurSpoaHa;roroBoro 4ircrrnet

cocraBrirer 8,9 crra, Asarrrerp ul$ponoro lptcrr;rer,

pacnoJIOxeHHOrO BI{yTpr.r ruKaJrbr paneH 4,4 cu.

I-{ena geneun_r qr.rSpoerx rr4crrreeB (puc. 3.g)

cocraBflrer 10. Ha

3TOM Arrcnnee oTo-

6paxaercr He rolrbKo

hypc cy&ra, Ho r.r oTKJroHeHr.Ie cyjllla oT 3aAnHHOrO

rypca (roxana 1).

Kpoue .u.rcruter B KoMuJreKr KoMnaca BXoAnr

xHryKrrr.toHH;rfi garvrlx (pnc. 3.9) H 6,ro1 3nercpo-

HI,TKH.
Pt,tc.3.8

Kounac fiMeer Blrxo.alr N6 cBtr3r{ c

BHe[Hr.rMlr norpe6urelxuu unrpoprrlaurn TaKrlMn

KaK paJlapbr, aBTopyJleBble, [poKna"{qfiKn Kypca H

r.n. YnparneHrre xoMuacoM KHonoqHoe. Kaxras

KHOm(a BSttroJrHtgT oArry o[peneJreH]ryro oIIe-

palgilo. Anr o6ecne'{eHnf, ycrofivnnocrn

noKa3aur.rfi KoMnaca B pa3rlrqqr,rx ycroBl{_{x

IUraBaHHrr KoMnac sneer 6 yponneft $rurrrpauuu

BED(OIHOTO CHrI{iUIa.

B npn6ope ocyulecrBJu{ercr aBToMarr{qecxat

KOMrreHCauHJt R'tuxtr[4'i Ea ero noKa3aHHrr cyaoBoro MaTHT.ITHOIO nOJIr.

K ueAocrarxau KoM[aca cneAyer oruecrlI ero nepa6orocnoco6uoqrr ,'pH ne-
pepbrB,x sJreKTpOnFf aHrljt.

3.3. floepeuxocmu undyxtquoHHb,x Kownacoe

ocHosHrre norpemHocrr.r r4HAyxqlronuoro Margr{rHoro KoMnaca o6ycron;renu:

Puc.3.9
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l-naea 3. l,lx4yrquonnufi uarxuruufi KoMnac

. HaJrEqfieM He cKoMrreHcrlpoBilHHoro cyAoBoro MafHI{THorO noJrt;

. BJII,I'HECM KAqKU CYAHA;

r ouu6rcalru cusreM AHsraHuHoHHoft nepega.ru uuQopuaqun;

. IrHcrp)'r{er{TaJlbHbrMr{ orun6ra,vu;

t HeroqHocrblo opHeHTaurIH HHlTyl(uxoHrlofo AarrII{Ka orHocITTeJrbHo Al{aMerparb-

ilo[ rurocKoqrH cyJIHa.

Blusuue He cKoMrreHenpoBaHHoro cyAoBoro Marnr{rHoro nolx 6y.{er noApo6-

HO paccMoTpeHo B flocneA]'roqEx pa3.rleJrax.

B pe:ynrrare KaqKr{ cy,IIHa, Aaxe ttpn H€uraqus uaxrnnronofi cta6l,trrasarg{l,

Hlt4ytllr,roHnbril Aarqm orKnoHJrercfl or rrnocKocrl{ ropH3oHT4 H Ha Hero HaqnHaer

o(a36tBarb BJrr{rHr{e BeprI,IK,InbHuu cocraB.IrrIoIIIEUI CyAOBOTO MatHmHOrO no.nx. }ro

rtpnBo,urr K norBneHlfto uepao.rtrqecKoii cograsrlrrcu1efi rtofpeuHocrn KoMnac4

Koropar Moxer 3arpy.{Hrrr ct€v noxa:anuft. C qearro yMeHbIueHr.H erHsHr.rr 3rofi

florpellrHocrr{ rrpoti3BoAtrrcr ocpe.rlHeHue MrHoBeHHbIx sHaqeHfii rq'pca cyAHa 3a

onpe4er€nnrtft npoueaqrroK BpeMeHr{.

B ron crryrae, ecJlu U!, ue cra6anltlltpoBax, Ha noKlnaur.rJr aKceJrepoMerpoB

oKa3brBaer B.IHSHLIe He roJILKo nore clutbt r.rDKecrr4 3erulu, Ho E ycxopeH}Ir KaqKE

cy.qHa KoTopble B cILrry HecoBepIIIeHCTBa alr0plrrMoB BbrqHcJreHr4r r{ HeToqHOCTr,r

uri{opruauur,r o flapaMerpax 3Tr{x yckopeHnfi xe lroryr 6lns nonnocrrro rTreHbr B

rpouecce pacqera TgKytqero Kypca cy,rlHa.

Our6xr,r crrcreMLr Ar,IcraHunoHHoft nepeAa.Ir I,I HncrpweHTarJlrsrte ouru6rn

{Brfforcs npeue6pexNuo MrurI'rM}-r Eo cpaBrreHl.ilo c BJtIttHI,reM CyAOBOTO ManTHTHO-

ro noJlt.

oua6xr.r ri3-3a HeroqHocrr,r opnexTarlrlu qyBcrnlrrerbHoro 3JIeMeHTa KoMrraca r

perHTepoB

,JJtAl ̂  
3'1' KaKyrc 3aAaqy peuaer OepposoH'q?

ff$ 
3.2. Els qero B rHAyKr.u.roHHux KoMnacax npxMeHeprcr axce.nepoNerpu?

: -P 3.3. Karr,re Aocror.rHcTBa y KonbqeBbx @ppo:onaos no cpaBHeHun co

e ()S creoxseeuun?

""0f 3.4. l-loveuy KaqKa BH3brBaer noeueHt,re norpeuJHocr?r y kapAaHoBbrx HH-

AyKqHOHHbTX KOMnaCOB?

3.5, Kaxue Aocrol4HcrBa y HHAyxl4l4oHHblx KoMnacoB no cpaBHeHfi1g co crpeno,1Hbtt,th?

3.6. floveuy npu KaqKe cyAHa cHrxaercf, ToqHocrb noxaaaunfi 6ecxapAaroeoro HHAyKuu*

oHxoro rounaca?

.)o



4,1. O6u{aq xapaKrept4crhra cyAoaoro MarHr4rHoro nort

Inasa 4

IIEBHAItr{fl MAmInTTIOnO KotrrrrAcA

4.1. O6qaa xapaKmepucmuna cydoeoeo MaeHumHoeo nonn
cyaoaoe MarHfiTHog none o6pa:yerct B pe3yxbrare cJrox(eHr,rf 3eM'oro Mar-

HnrHoro norr c co6qrseHubrM roJreM cyAHa (6oaee [onpo6so o napalrerpax naaf-

Hr'rrHoro IIoJUr cM. B nprr.Jro)r(eHnu lll u fI2). ilocne4nee Bo3Hr{Kaer:a cqeT H?Uwqu,�

ua ero 6opry $eppouarwrrrrbx MarepH€rnoB, B KarlecrBe Koropblx Bbrcly[aror 3ne-

MeHTbr KoHCTp)iKrInu cyAH4 ctrnoB:ur ycraHoBKa t4 rrepeBo3lrMrfi xa cy,4re rpy:.

?rlt vareplralbl Moryr wwgr; 3cLuemHyn ocmamoqHyK) HctLta?HuueHHocmb, npzo6-

perEHryro B pe3yirbrare ro:geftcraur Ha Hr{x AocraroqHo gtulbHbrx MarHurHLx no-

reft u coxpaHr{eMyro [paKTruecKH nensMeHHofi B[ocJreAsrBHn. Tarue Nlarepr4an6r

floJryqr,lJrr Ha3BaHHe Lvaeuumomedpdalr (crr.r. tr2). flone, cog4aBaeMoe MarHurar-

fr aepauuu Marepuanawut ocradrcs Heu3MeHHo opt4eHTupoBaHHbtM

ffi ooo"rrenbHo qAHa u npaKT*trccKu He 3aBucr4r or napaMerpoBw
Bwot 3eMHOfO MarHeTU3Ma.

Hapray c yKa3aHHbrMH, Ha cy.ryre rrMerorcr ilctz*umo]rnzKue M{tepvurbr, Koro-

PbIE HAMATHHqI,TB€IIOTC' KAK 3EMHbIM MArH}MHbIM IIOJICM, TAK T{ NOJIEM CYAOBbIX MAr-

nuroradp,$x Marep[auroB. flocneAnae, o6.nalax Her.BMeHHo opr.reHTnpoBaHH6rM or-

IIOCI{IeJIbHO CyAHa nOJreM, HiManil{lrHBalo'T MarH}ITOMtrKtre MarepfianLr raxr.rv o5-

pa3oM' qro oHH co3Aalor ralc,(e HeH3MeHrro opEeFrLIpoBaI{Hbte orHocr.rrerbHo cy,f,Ha

cocraBJullotqr.fe IIoJUr. 3rO AaeT BO3MOXHOCTb yC.lrOBHO BK[IOqarb yKa3aHHbre co-

craBrrrrcuue B floJre, co3AaBaeMoe uarnlrrotr€p.uuMH MarepHanaMr{.

KaprNHa BEIDIrILIT lrHaqe, ecJIIl MarHLrroMtrKI4e Marepua{br HaMarHltqlrBarorct

xoM[oHeHTaMr4 MafHr.rrr{oro rroJur 3elrnn. EyAeu upeacraBJrrrb cyAoBoe n 3eMHoe

MarHr.ITHbre norr B Btr.qe cooTBercrBytorqrx cocraBJrnoulux X',y',Z, u X,y,Z

(puc. 4.1) BcKTopoB Harrpr)KegHocrlr (rulr.l fingyKqw{) ernx nolefi ro ocrM cucre-

MLr KOOpAr.rHar o.r.u*2, xEcrro cBt3aHHoE c cyAHoM. Oco6erurocrfi HaMarHr{rrr{BaH1t

MarHlrroMJlfKr.{x MareprlaJroB 3eMHbIM MarHlnHbIM nOJIeM 3arouoqaercr B ToM, qro

J /



fnaea 4. AeBHaqHe MarHHTHoro KoMnaca

fiw
oHt4 5ygyqu HawarHuqeHHbtMu oBHort k3 KoMnoHeHT SToro nonnl

HAnpnMep KoMnoHeHrort x, cosganr cBoe none, hMepqee, B 06-

qeM ATyqAe/ BCe rpu KoMnoHeHTbt/ BefluLtHHH KOTOpbtX npono?

qfiOHanbHbt HaMarHuquBapr4eMy nonn.

Tarnu o6pa:oM, npx HaMarnl{rt[Baur.ru Mareplraita KoM[oHeI{Tofi X cau HaMar-

snqensrrri Marepuaur co:Aagr rroJre, fiMercrrlee coqraBj]rloque aX, dX u gX, Ha[paB-

reHHbre rro ocrM ox, oyu oz, coorBercrneuHo (pnc.4.1).3gecr a, du g- ror$$Nral-

eHTbI llponopqrroHilJlbHocrl.{, onpe.Ilejulroulrre BeJrr{qr{Hy yKa3aHHErx CoqTaBJrrrolqi.{x

B .{Or-{X HaMarHr{qr.IBa}ou-(efo nonr. AnalorHqso, Marep}rEur, nauailrrqeHrrufi co-

r.rasj1.flIouefi I seMHoro no,r-r, 6yAer co3AaBarb co6crnennoe rrore c KoM[oHeHTaMH

bY, eY u &ll{ a ualrarnruermufi cocraBJr*oule ft Z - c KoMroHeHTaMw cZ, fl, n kZ.

V'rmlrsar cKa3aHrroe, pe3yJrbrupylourre Ha[pDr(eHHocrH cyAoBor-o MarHr{THo-

ro noJlr r4o:IF ocer, cBr3aHfiErx c cy.aHoM. Mo)KHo npelgraBr{Tb B BriAe cneAtoull4x

paBencrB (puc. 1.33):

X ' = X + a X + b Y + c Z + P .

Y'= Y + dX + eY +fl + Q, (4.i)

Z ' = Z + g X + h Y + k Z + R ,

r4e H, QuR- KoMfioHeHTbr MarHr4THo-

ro rroJr.f, nopoxAaeMble nocTo_flHHbrM

cyAoBbnt MarHerr{3r!{oM. YparHexux

(4.1) noJry"rrrH Ha3BaHHe ypaeuenuu

Ilyaccoua, a xosr$rlinrlraegn\r a...K - rcocrlSu4ueumoe llyaccorua. flo.iryvexnrre

ypaBHeHr4-fl xaparcrepfi3)'ror !-rpyKrypy cyAoBoro MarHr{THoro llo.nf I{ rBjrrrorcr r4c-

XO.IIHsIMTI ,IIIUI NPOBCACHHT PA3JII,FIIIIIX OIIEHOK HA IPAKTI4KE. O,UrArO AII' NPOUECCA

c.v.qoBox.[eHfir ocnosHoft r,rHTepec npe.{craBJurer cBrl3b fl apaMerpoB cyAoBoro fiont

c oruu6xaun MK, r,e. c rofi Aeslaqxefi, xoropar Bo3HHKasr y KoMnac4 ycranoB-

r'r€HHOTO B 3aAaHHOM MeCTe Ha CyAAe. 3ra AeBr.Iaqlu oflpeAen_rrsrct orKJIoHeHHeM OT

rurocKocrr.r MarHlrrHoFo Mepr{A[aHa ropr.t3oHTturbHofi coctasjuroryeit H, (pnc. 4.1)

cyaoBoro MarIIuTHorQ nolx, oopa:yerrofi reorrlerpN.recrofi cyrrrrraofi eerropon X, u
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Y', s uanpauneH'a Koropoft ycranaxlr.rnarorcr oc' Man{LIToB KapryrrrKg KoMnaca.

Hafia€v coornoureunl, onpeAeJU{roque yKa3anH}aro cBr3b.

4.2Ypaexenue deeuaquu
Paccuorpalr pnc. 4.2, oro6paxarourt,tft s:auN{Hyro opfieHTaulro BercropoB cy_

AOBOTO & 3eMHOrO MarHrfHbrx no:-I€fi.

Kar cne.ryer r.r3 pacyHKa, AeBrrau?n

d rtrarHgrHoro KoMnac4 paBuarr pa3Ho-

crr{ Marg}.rrgoro MK u rotruacnoro ffK

KpcoB cyAua

5 =MK- KK ,
Moxer 6rmr oupeAenena cneAyrour,{M

paBeucTBOM:

- t1 srno
tgo = _ ---:11'sind

(4.3)
Puc.4.2 f / ' cosd '

B csoto oqepeA6, H3 pI.lq,.HKa c",reAyer, qro

H'sin6 =X'sin MK + y'cos MK, a H,cos6 =Xtos MK - y,sin MK- (4.4)

rlo4c, arnar B no') re'Hbre paBer{crBa 3'aqeg*rr x u y' ns yparnennft rlyaccoua
(4. l), Hafia€u:

H'sin6^=[(]+a)X+ bY + cZ + plsin MK + [( l+e)y + d{ +fl, +eJcos MK,
H'cosi =[(l+a)X + bY + cZ + p]cos MK- ttl + e)y +dX +fZ= elsin MK. (4.5)
B nocneAnux paoeHcrBzx ylrdu, vro

(4.2)

(4.6)

(4.7)

X:H cosMK, y= - H sinMK.
To146 nsJD.qnvr'

t-
H ' s i n  d  =  H l 0 + a ) c o s  M K  - b s i n  M K  + 9 2  

+  P 1

L 
rt [,t^ _ Dstn MK * 

" 
_ 

lsin 
MK +

l r
* H l - ( t + e ) s i n  M K  + d c o s M K  * f Z + Q  l c o s , v r r .

L H I

H'cosd = al  0 + a)cosMK-bsin MK +9t * ' f rorMK 
+

L H I  
_

*  o i  ( r  +e)s inMK-dcos MK - lz  j_Ols inux.
L H I
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fnaea 4. Aeehalilrc MarHHTHoro KoMnaca

Pacrpsraar KBaAparHbre cxo6r<u paBeHcrB (4.7), nafigeM:

4 - g - 6 - = l * o ,  z M u
H 2

- fUA-casZMK 1+Q- !P  , i n  MK -

- l lSrtn ?MK +41i *.o, 2MK )+ Ej9ro, ux ,2 2 H
{#t !  = t+( l  icos 2MK\-Ls in2tv IK * { } ! ros MK + 

(4.8)
t + P  - 4 r i n  z M K  - F + Q s i n u x .+  ,  ( t - c o s ? M K ) - ,  

H
rp[.,"py" qJreHbr tro rapMorr[KaM, 6yAeu rrue, r:

r / ' s ind  =d  
-b  

+ 'z  
+  P  

" io  ux  +  f l  
+  Q cos  MK +

H T T I H

+  
o , : ' r i n  

z M K  + d  ! b  r o r 2 M K ,
2 2

1 1  ' c o s d  
= r + o * "  + ' z * P  r o r n r c  - f l * Q s i n M K +

H 2 H H

+  
o  - t c o s  

2 M K  - o  * '  
r i n 2 M K  .

2 2
,  a + e

O5o3Ha'inN.r I + 
-' - -,tr H lro.{enr{M JreBbre r{ [paBbre qacrr{ paBegqfa (4.9)xa

I

4. B pe:ylmare nor'rfrriM:

H ' s i n d  d - b  p 7 + P  f 7 + O
= - +  " - '  

s i n M K  + J ' '  = c o s M K  +
^H 21 AH AH

+  
o - " s i n  

2 M K  +  
n  *  b  

r o r z M K  .
21 21

H ' c o s d  = r + ' Z  +  P  
c o s  M K  - ' E  n  Q  r r n  M K  +

}-H AH AH

+ d - € c o s  2 M K  - d * b r i r ,  z M K .
2)" 21

B sea€M cneayroulre o6otuaqenfi-f, :

o - ^ o  = A ' . ' 2 . ! P  = g , & i 9  = c ' . o . - . ' = D ' . d * - b  - E '  ( 4 . 1 I )
21 AH AH 21 2A

r.r rroAcraBuM lrx B paBeHcrBa (4.10). B pe:ylrrare 6yaena nueu:

(4.9)

(4.e)

(4.10)

H's in  6
+ B's in MK + C'cos MK + D'srn 2MK + E'cosZMK .

AH
11'cos d

6A
AH

= I + -B'cos MK - C'sin MK + D'cos 2MK - E'sin 2MK .

(4.t2)



TaHreHca AeBuarl�lu MatHr{I�HOro KoMnaca:

,,,8 _ 4:' B'sinMK + C'cosMK + D'sin2MK + E,cos2MK'o"  -  
.  (4 .13)

?ro r'paxeH'e noJrrrr{Jro HrBBaHr,re Qopuyn'Apvu6alr4a cunra ro ,M'HH aHr-
rsficroro yrdnoro XIX sexa. ono onpeAearsr 3aB'cuMocrb reBraqr' MK or na-
paMerpoB A'...E'u uarrurrnux xypcoB cyAna. llapaMerpu A,...8, wonyr*un rrz1.rBa_
rme roeSSurgleHToB AeBnarrrr4.

Ha nparru*e qarrre npeAgr€rBrr.{ror AeBaau'ro MK e QyHKqnr{ KoMnacH'rx rryp-
coB cy.qHa [5]. &u roro sro6sr [oJrrrr{Tb yKa3aHHoe Bbrp&KeHr{e yr!{Hox(r.rM paBeH-
crno (4.13) Ha ero 3HaMenareru. Ei pe3yn6Tare 6yaeu nlrem:

sin d (1 + B'c os M K - C sin M K + D' cos2M K - E, sin\M K) =
(t + f sinMK + C cosMK + d sin2MK + E cos2MK)cosd. 

(4'14)

Pacrprman cro6xq H nepeHoc.r{ Bcg rureH6r KpoMe rrepBoro B npaByro qaqrb paBeucr_

na. Ha[.q6u:

sind = A'cosd + B'(sinMKcosd -cosMlKsind)+

+ C'(cos MK cos 6 + sin MK sin 6 ) + D'(sin ZMK cos 6 -
cos 2MK sin6 )+ E'(cos 2MK cos 5 + sin 2MJ( sin 6 ).

fi

@
B*Hol

(4. i5)

Ywrrsna.r, 'rr�o KK:MK - 6 , a2MKi : 2KK+6, c!..ogqarelr6no norryrrrrM BbrpaKeHrre
Nr' Cr'n{yca AeBuaugu MarHr,ITrIOro Kouraca rar {ynrcr+o KoMnacHbD( hJpcoB CyAHa:

sin 6 = A'cos 5 + .dsin KrK + C'cos KK + D, sin(ZXf + 6 )+
+E'cos(2KK+d) (4'16)

Tarnu o6paroM, onpeaeJrerr'r B'rpuD*eHrur, xapaKrepr{3yroq'e 3aKoH H3MeHe-
HVtt \eBuarndrr MK !r uossorrrorrlHe Aarb e€ qucleunyro oqerrhr B prl3jlr4rfibx ycno_

BHJIX ruaBaHl,rr. Eonsruee pacnpocrpanefive Ns perneHuJr yrataunofi 3a.qaqlr nony_
qsno p:lBeHcrBo (4.16). O,4raxo, raroe 6rr paBegsrBo He {anoJrb3oBanocb nprl Br}r_

trojrHeHl,rlr orleHorq cneAyer HMeT6 B n}{.qy (crvr. cooT'orrreHfin 4. ll), uro

xoeQSuquenmu deeuaquu A,,D, u E, npaKmuqecKu He saeucnm
om Mecma cydua, a K@eeuqueHmu B, u C, tmMeunnmcrr c us_
MeHeHueM uupombr Mecma cydua, maK KaK om yKasaHHoeo na_

6t



Fnaga 4. AeBraqht MarHrrrHoFo KoMnaca

paMempa 3aeucum eopnoHmanbHafr cocmaennKlulan H uanpnx1nHocmu

MazHumHOeO nOnn 3eunu. hs mex )Ke eflpilKeHuil eudso, qmo K@+QU\$U-

esmu deeuaquu He saeucflm om Kypca cydua.

4.3 Cydoeate MaenumHbre cunbt

Perynrrupyrourafi rexrop ropl,I3olrranbuofi coctaer-f,rourefi HanprxeHr{ocrrr

cvaoBoro MarHr{THofo floJrr B pafioHe KapryrxKr{ MarHr,nHoro KoMnaca yao6Ho

npe.IlcraBntrb ero orr:IeJrbHbIMI4 KoMnoHeHTaMI'I, Kgtopbte norDruIl{nll ntznanue cydo-

6rrt-r. .vazHumHux cu:t (cMC). Cocras 3Trrx cuJ"t H I,rx B3aflMHyio opHeHTaIIxto Mo)KHo

onpe{eJlrrrb, r.tcflonb3yfl paBeHcrBa (.4.12), s Koropbrx .rleBbre u [paB6re 'Ix rlacrH cne-

Ayer yMrroxr4Tb sa 7H . B pesynsrare 6yAeu ulre'rs:

y'1'cosd = 7H + B'LH cosMK -C'LH sinMK +
+ D'trHcccos2MK - E'LH sin2MK.

H'sind = A'ilf +B'AH sinMrK +C'LH cosMK+
(4.r7)

+ D'LH sin2MK + E')"H cosZMK.
llcrour,nrn cy.{osbrMr4 Mafun.nrhrMr4 cuJIaMH rBrsrorct roe0Qn'rt'errrrl

)"FI , A"AH...E'LH, Bxo.q.eruue B nonrreHHoe ypaoueHne. Ana.rrn:upyr yKa3aH-

Hrre xo:Q4nuuer{Tbr, o6parr.rnr BHHMaHue Ha ro o6c'ro-srejlbcrBo (crv. paneHcrea

(4.9)), 'rro CMC AH. A'2I{. D'LH u E hH sasucsr or napawerpB u pac-

nonoKeHnq Ha CygHe r'tarHnroiltrKnx MaTepuanoB, a cMC

E)"1{ u C'LH - KaK htarHnrownrKn$ raK u DtantnrorBhp-

,qux. Tarct<e HerpygHo 3auerurb qro nepnas tpynna CMC saeucnr

or BenuLtuHbt ropu3oHTanbHoi cocraBnnpqert H uanpnxeunoou ilantHTHo-

ro no/le 3eMnH, B To Bpeve KaK BTopaq rpynna - or BeprnKatbHort crcTaB-

nspt4ert Z. Bce CMC ne saBucsr or Kypca cyfrua. tTocxonexy CMC npqcraa-

ngpr cofurt KoMnoHeHTbt BeKTOpa HanpnzdHHOCTH CyAOE7:O MaTHUTHOTO

nongl OHrl Talot(e gBnqpT€U BeKTOpHbfi'tH Bertil.tUHaMU.

lrn onpeaeleHr,u{ opr.reHTauur.r CMC o6parlrrr.rcx K paBeHcrBaM (4.17). EyAerr,r

ycJrourro nor'rarar6. qro Bce CMC, rporvre )"H u A')JI, paBHBr ryjro. B sroM cJ,ty-

qae YKa3aHH6re paBeHcTBa [pHrf]"T BHI:
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4.3, CyAoeure lrarHrrrHure cilnil -

Il'cosd -LH, I/'sind =A'7[I (4.18)

Hr nrx cneAyer, qro BeKTop 7H panew fipoeKua' pe3yrr6.rr{pyro'Icro eemopa 11

sanprx(eHHocrH cyroBoro MarHurHofo floJr.fi Ha HarrpaBneHue MafHrrrHoro Mepr{-

gaana (puc. 4.3), a BeKrop A')J-t - Ha Ha-

IIpaBneHHe, fieplreH,ql{xyJurpHoe MaIHHTHOMy

Mepr{nfiar{y. flpa arom, eenu d > 0, ro CMC

A'LH oplreHTr.rpoBaHa na Boc.roq B rrpornB-

HOM CJryrtae, KaK 3TO nOI(a3aHO rrrTpHxoBbIMI4

nrrar4flMa, - Ha 3ana4. Oven44uo, lyryuu lua_

nparleunoft BoJrb M€rrHHTHoro MeprrAnarra.

CMC AH rBflrsrcr nole:nofi, crpeMcilIefic_ff

ycTaHoBr.frb KapTyrrrKy MarHr,lTHoro KoMlaca B

3ror Meplranan. lloerouy cJreAyer crpeMlrrbc{ c.{erarb xoe$$uuaerrr 1 > l.

Ans roro.rro6rr onpe4eJrnT6 HanpaBneste CMC B'LH ,6yAev ycloano c.ru_

rarb, rrro 8 paBeHcrBax (4.1 7) rce CMC, rpoue LH u B' ),H , paBH6r Hy,rro. Toraa,
yKa3aHH6re BbrpaDKeHmr npI{I\4/T Br.ra:

,F1'cos6 = AH + B'LII cosMK, F/,sind = B'LHsinMK. (4.19)
3r'v paneucrnaM coorBercrByer cxeMa BercropoB, tro*rpaHHa{ Ha pr.rc. 4.4. Hz pn-

cyHKa cneAyer, 'rro cMC B'7lr uanpawreHa IIo Kypcy cy.{Ha. [eficrsr.rremHo,
TOJIbKO B 3TOM CJTYqAC CE NPOCKItr{fl HA HAIIPABNEHI'C MArT{HTHOTO MEPI.TAIIAHA 14'HA

uepneHAnKynrpHoe K rreMy HanpaBneHne 6yAer onpeAeJurrbc, Bbrp€DKeHrxrMn (4.19).

flocrynar a'anornqHo, oqpeAenrrM HanpaBn€Hr.re cMC c'AH. firr sroro 6yaernr

nonararb HepaBHbrMH HyJrro ronbKo cwnrr AH u C,AH. Torxa nor),qlrM:

fl'cosd = 7H -C'AH sinMK, ^F/'sin6 = C,AH cosMK. G.za:)
Cxeraa BeKropoB, cooTBercrByroqiu{ paBeucrBarvr (4.20), uMeer B4rI, noKa3aH_

arrfi na pnc. 4.5. H: pucynra creayer, .rro CIv{C C'AH uanpaenega noA }.rnoM
900+N,fK no orrrouleuuro K Margr.rrgoMy Meps.anaHy 14, cJreAoBarerBno, nepneHlln-

Ky!,'rrpHo CMC BUI.

-A'}.H
Fm _-

Puc.4.3
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l-naea 4. AeBhaUXt MarHr{THoro KoMnaca

B'iHcosMK

C'l"HsinMK

l"H
H'cos5

Puc.4.4 Puc.4.5

Yun'rrrrar, qro Bbrpaxeguc. Nv D'),Hu E'AH omuqaroras or paccMorper{Hbrx

ToJILKo yABoeHHbIM 3Haqegr.reM,4.1(, naoxno yrBepxrarb,.{'ro CMC D')"Haanpaa-

JIeHa noA yuou Zi[r( x na-

npaBneHl{Io MafHr{THoro Me-

Nr. pl,rrHaH4 a CMC E'trH - non
r r K

yrnou 2MK-900 no orHeue-

Hr.rro K MarHItTrIoMy MepK-

AI4aH,Y l'lrrw [epneslr4Ky.rutpHo

cv,aoeofi uanrurnofi cwJre

Puc.4.6 D,AH

Taxuu o6pa:onr, e o6qen cJryrrae opuerrrarlr4{ BeKropoB cyAoBblx MarHr.rrHbrx

crrJr 6yAer rnre,r Bvr, noxalaHsuft Ha pfic. 4,6. Ha yrou prcyrre N1

coorBsfL"TBygr HanpaBJ'IeHuIo KoMIIacHoro MepI'IIlIaHa, B rurocKocTr{ Koroporo H€rxo-

"rrrrcr pe3y,'Ibrupyuuufr BeKTop Fl'nanprx€mroqru cyAoBoro MarHr,rrHoro nolrr.

flpoerurpya BeKroplr CMC Ha HarpaBJr€Hr{e Korvffiacuoro Mepr4a.raua, HafiI€M eu-

p&(eHne, onpeAerurcqee 3HaqeHne aemopa H'.'

H' = AFI cos 6 + A' AH sin 6 + B' )"H cos KK - C' LH sin Ki( +
+ D'AH cos(2,<r< +6)- E'AH sin(ZKK + 6\ 

@2r)

N:u

?uc.4.4
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4.4. Aeeraqxs, nopoxAaeMan cvAogui,rr l.rarHrrHurr,rlr cauattr

4.4 fleeua4us, nopoKdaenan cyiloabrwu MaeHumHb,Mu cunaMu

,ftx onpeAenenr.r{ xapaKrepa AeBrraur.rq, nopoxgaevofi or.ue,irbH6rM6 CMC, o6_
parlrMc{ x panencrny (4.16):

s in 6 = .A 'cos 6 + B's in KK + C'cos K,K + D's in (Zf f  + d)+
+ E'cos (zrr + a )

Ec.'a ycaoruo cq'Tarb, rrro B 3ToM paBerrcrBe nce xoa$QuuraeHT'r.rIeBHaqHr4 KpoMe

A'patust rryJrro, To ono npnuvr nug:

tg6 t :  A 'u  5 ,  =  a rc tg  A ' .
orqo.ua cne.Ilyer, ETo 0TKIIOHeHI4e dj rcagry[rxr.r, nopoxlaeMoe cyAorofi trarnrrruou

cwroh A,NI He 3aBucnr sr hJpca cy.ura (puc"

4-7), a onpeleJurcrcr roJrLKo 3naqeHueM Ke

a0$nulerrra .qeBl{ar[rr/r A'. ?n cocraBrf,K}-

ulas o6uero orKnoHeHr{rr d xapryrlxlr MK

KK 
[nonyqnira rra3Banse rcp.veoeou deeuaquu. flpu

CrIHOCI4TCJI6HO MAJIbD( 3HAIIEHT,IJX ACBUAUI'M.

r{ro qacro l,tMeer Mecro Ha nparcrHKe, ee BeJrr.rrII{Hy MO)KHO npu6nux€rruo cqrra,rb, KaK
?ro cJre.rlyer a: rrrpolceui.ui (4.22),pawoi.t caMoMy roaQ$rwrerryAeBaar.Gln.

B rou cnrrae, ecJrr{ EMeer Megro roJrbKo cMC B'LH unu c,AH,rreBr{arr'lr.

nopoxAaeMbre r,rux 6yly.r onperenrr6cr cJre,qlrouluMrl BbrparreHn rMfi :

sind, = B'sinKK, sin6. = C'cosKK. (4.23)
llpr oruocu'renono Mrurbrx 3naqenr.trx [ofir{eHHbrx genrEaqr.rft MoxHo npu6arxEuHo

ctlr{rar6, vro 62 = B' sin KK , u 53 = C'cos KK. >w cocraBrrrrorqge AeB1rauuil

(4.22)

Puc.4.7

o

Pgc. 4.8
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l-naea 4. Aeehaqrc MarHerrHoro KoMnaca

MarHrlfrHoro KoMnaca nojrrtH]-rx Ha3BaHre nonyKpyzoqblx. 3axon rD( H3MeHeHWr IIO-

Ka3aH Ha puC. 4.8. HS puCyrxa BrrAHo, rrro aMrarrryAH6re 3HatteHr.rr gernaqrft npu-

MepHo paBHl,l cauxlr roarprpnrrueHTaM reBr4arruu.

Oulr,{ecxar cyuHocrb nonyKpyroBo[ J;esua:fiau nerxo o6txcnHua. .{eficl-

BHTeJ,-tbHO, eCnH npKHtrb Bo Br{r{MaHr{e ror Qax'r, qro, B ocltoBHoM, OHa TIOpOXAa-

erc{ IIo.reM! co3naBaeMbrM MaTHI4TOTBepAbIMIi Marep[aJraMr{, E ero KoMnoHeHTbr

P u Q ae 3aBucrr or Kypca cyAua. To, KaK 3To cJ,.reayer Lr3 puc.4.9, cocrauxro-

was P 6y.uer ariaurrarb MaKc[rMarrbfloe orre.ToHeHne Kapryrrrrr.r MK Ha r(y-pcix

cy.rilia, paBHErx 900 u ?700, xoraa ona nepneH,quKynrpHa BeKTopy 11 narrpex€Hno-

crn 3eMHoro MarHrrHofo norq. Ha x)pcax 00 u 1800 AeBHauHr 6yaer panxa uy-

,rro. B csolo oqepeifL, Kor!{nogel{Ta Q Syaer MaKcuManbgo BJuulrg Ha rroKa3aHltt

MK na Kypcax 0o u 1800.

flesuauttu, 6a u 65, nopoxAaeMEre CMC D'AH u E'LH, no xapaKrepy aHarro-

ruqHbl no"r-ryKpyroBbrM, Ho I,IMeror BABoe MeHburufr nepHoA H3MeHeHr.{rr:

6+ = D'sin(ZKK +60\ 6: = E'cos(2KK +6s) (4.24)
KaiK/'Iafl H3 HltX noJryquna Ha3BaHr{e uemeepmuoit desuaquu.llpu oruocrrenr-

HO Hr'r3KIrX BeJIHqr{Hax 6 a u 5 5 3aKoH rlrx rI3MeHeHru{ 6y,uer eecsua 6nrBox K rapMo-

rrflqecKoMy, a aMnnr{ry-aH6re 3HageHr.rs Aeeflaquft - npalcrruecKx paenH xoas$uttH-

ernau D'tt E'.

HaprAy c paccMorpeHnbrMr,r cocraBrrrloulr.rMr,r, Koropbre o6ycnouentr e,rxx-

HlreM noJur, nopoxnaeMofo cyAoBLIM XeJre3OM, Moryr LIMST6 MeCTO COCTaBJUTIO-

urHe, fiopoxraeMble ]IoJISMU gneKTpr,rqecxr.rx uenefi c [ocrotHHhlM ToKoM, a raKxe

ravroii, KpeHoM u aHQQeper{roM cy,rlHa. B nepnou crryqae AeBuaul{r noJrr{rua Ha-

3BaHrje 3.'teKmpo,ua?Humuoi l.i oHa Moxer 6ms oco6egHo :aMernoft, ecnn cy.ilHo

unegr o6rr,rotKH pa3MarHlrq4Ba1rtt tr oHrl Btolroqerlbt, Bo BTOpOM Cnyqae AeBr.rarlHt

Ha3blBaercs xpeuoeoi [I oHa o6yc,roB.neHa fi3MeHeHHeM napaMerpoB HaMarHLrqI{Ba-

Hrrr cyaHa fipn Ha,rt,tqHx rpena, auQ$epesra t{ xaqxrl. B onpeAenepHbrx ycnoB}rrx

Ha KapTyIxKy MoxeT oKa36laarb BJ1H{HHe r.r BepTrIKalJILHar coqTaBJIflIOrUiUr MarHrrT-

Horo norr 3ewu.

Paccuorpliu 6onee lolpo6Ho cynlHoc.rb xpenoaofi AeBr.raqua.
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4.5. KpeHoaan Aeahaq[n MarHrrHoro ror4naca

4.5 Kpenoean deeua4ua naenumHoeo Korunaca
cleryvr 'nMerb B BnAy, rrro KpeHoBarr AeB'aur{t no{Bnrerct r(aK ,,p,, Harwrrr.

KAqrcT CYITHq TAK II NPN ErO ABI,DKEHHIT CO CTATI,IqECKI,IM KPCI{OM }r A'rQ+CPEITTOV.
Ko,rnqesrse*Haf, oueH*a AeBlrarr'H B nep'oM cJryqae nJrH ,tpnt Hzlrnrrua o6er,rx Qax-
TOpoB flpeAc'TaBruIeT o[peAeneHHFo crexHosrb. 3rO cs.fraHo C TeM, qTO B pe3yn6_

Tare KaqKr{ cyAHa BO3HnGror cHrrbr lrHepryru, Koropbre no:Aeficrs}rcr Ha KapryrrrKy

KoMrraca' BbrHy){(Aar ee coBeprfiarb xo;rebauax He roJrbKo B a3]rM]"re, Ho r4 oTHOCA-
TeJrbHo rrJrocKocrlt ropH3oHTa. B srr.x ycJroBtrsx Ha Hee 6yaer AeEcreoBarE BepTrr_
KAI6HAfl COCTABJUIIOTIfu| HAIIPq)KEHHOCTH MATHI,ITHOTO NOJI,U 3CU.Ifi, qTO NPHBEACT K

[rIorBJIeHH]O ronoJrHr{TenbHbrx orI{lIoHeHUfi rapryuxH or HalpaBJIeHV' Mepilr:rlafta.

B peryn*rate uarrn.rrrfi l(oMflac craHer He roJIbKo no*a36rBarb Kypc cy4Ha c
ouru6rofi, Ho s ero KapryrtrKa HaqHer coBeprlrarb xo.ne6anr.rr orHocHTeJrBHo rrypco-
rofi vepru, 3arpyAH.{r cteu noxaganNi.

Yqrrrrrnas c*a3aHHoe, Ha npaKr'Ke paccMarp'Biuor 6onee npocrofi cryvafi,

KOTAA B NPOqCCCC .IBI'DKEHIXI CryAHA KAPT}'IITKA KOMNACA HC BLIXOIP,IT IT3 TUIOCROCTIT

ropH3oHTa ErrE ee orKJroHeH[r npeue6pexalro Mtnrbr. ]ro ltox<er r{MerE MeCTO npH
HailwllLta ToJILKO CTarr{qecKoro KpeHa H ruQ$epenra EJru KorAa ycKopeHr.r.fi. Bo3Hr4-

KAIOTqHC B PE3YNbTATE KAqKH, HECYIqEqTBEHH6I. B :tOIr CID4IAC BJII,I.HHCM BEPTII.

ranrnoi cocraBJurtouefi uarnrrrnoro nole 3ehairr,t MoxHo npeHe6pevr H AeBuaqHro

paccMaTpr,rBaTE trHrub KaK pe3ynbTaT

u3MeHeHLrr napaMeTpoB HaMarHH-

qeHHocTt4 cyaHa.

B onucannsx ycnoB[rx craHo_
v
y BrrTcr oqeBr.r4HblM AOnluIeHHe 0 Ma_

yi nocru yruroB Kpena rr gn$Qeperra,

qTo no3B0r.r_fiST, B CBOro oqepeAb, pac_

cMaTpUBaTL IIX B.UHtHr4e He3aBllcrulro

apyr oT apyra.

byAeM crMTaTb, qTo cyAHo niter

npor43BoJr6H6u h-ypcoM n r.rMeer Heroropui ycranoaanurnfic, KpeH y (pac. 4. l0).

t  t z t
J J",0

-->
Y--->

Pr.rc.  4.  l0
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Fnaaa 4. fleeuaqnr MarHHTHoro KoMnaca

cocraeir.srouue xi, Yi u z;' cyronoro MarHr,rrHoro norr nprr Hairr4trutr yKa3asgoro

xpexa 6y'g''r oflpeae,rrrrlc.fl ypaBHeHmrMr.r llyaccoua cneApou1ero BHIa:

X i  =  X  t ( l +  a )  +  b Y i  +  c Z ,  +  P ,
Y i = d x i + y i ( I + e ) + f l , + e ,

Z i =  g X , + h Y , + Z i Q + t ) + R ,
rle X, Yi, Zi- eactlBJrtrorrlHe 3eMHoFo Manjr,rrEoro nonr BroJIb oceit oxiyi zi, a...k -

xooQ$ruaerrrrr flyaccon4 P, Q, R - cocraBrrrorlxe cyroBoro MargrrrHoro troJir,

nopoxtraeMbre MarHl-rrorBep.uErMr,{ MarepHanavu. EJtc, KoMnaca, ycraHoBneHHoro B

.(HarlrerpanbHon nnocKocru cyaua, xo:$tlHuHeHrbr b, d, f, w ft npeHe6pe;xuMo Manbr,

ll RX MO)i{HO OrryCrr{TL H3 paccMorp€rilj-s. He 6y.uelr rar<xe rrur6rBarb xo:+QurrHeH-

Tbl c 14 I' KaK He oK,r3blBaloltrue cyulecTBeHHoro BJIIdtHI{t Ha rio,qfteHHble Pe3yJrbTa-

tsr. B lrlo� ycJloBnrx paBeucrBa (4.25) npamyr ar.rg:

X ' i  =  X i $ + a ) +  P ,  Y i = Y i $ + e ) + Q ,  Z ' i  =  Z i Q + f t ) + R .  ( 4 . 2 6 )
Bsrpasurra cocraBJrrroullte xi, Yiuzi uepez coorBsrcrByrourr4e KoMnoHetfi],'-X, y

u Z now- HaMarHr4qlrBalouero cyAno:

X i =  X ,  Y i = Y c o s y  + Z s i n y ,  Z r = Z c o s f - Y s i n y .  9 . 2 7 )
fiogcran:rx.r paBeHcrBa $.27) t (4.26) saftaena napaMerprr cyaoBoro non npr{ Ha-

nrrirHr4 KpeHa cy.&Ia:

X i =  X ( . 1 +  a ) +  P ,  Y i =  V  c o s  f  +  Z s i n y ) ( l +  e ) + e ,
Z i  =  Qcos  y  -Y  s in  y ) (1  +  t )+  f t .

.4q.s oueurcn BruJ{Hr4t rlo,ryareHrlr'lx cocraBJrllorqfix cyAoBoro Margr.rrgoro TI9JUI Ha

KaplvulKy Marl{rrtHofo KoMnaca cnpoeKr[pyeM lD( Ha ocx oxrkr oyk, cB{3aHHEIe c

Heii. flpoexrrax Ha ocb ou{, oqeBHAHo, ae 6yAer [peAcraBnrrE HHTepeca, TaK Kax 3Ta

cog9raB,'ltrcluat He [Ioxgr or(tloHrlTl KapryurKy B cl4lry roro, {To ocb ozK nepfieE4tl-

K"vjr {p Ha ee uocKocTr.r.

X i ,  =  X ( 1  + a ) +  P ,  Y i  =  Y , ' c o s y  -  Z i s n T  =  I 0 , 5 f ( 1 + c o s 2 y ) +
+ 0 ,52  s in  2y l (1+  e)  +  Q cos  y  -LA,5Z s in  2y  -  0 .5y(1-  cos  Zy) l ( t  +  f t )  -  @.2g)
- R sin 2y.

Pacxpr,rnar cro6rs H rpynnupyx qJreH;r tro rapMorrxKaMl naii.{eu:

x i = x ( l + a ) + P ,

Y o '  =  1 t ,  
" 1 i ) i '  

+  B c o r  1  -  R s i n  y  +  z '  
-  k  

r r n")

6 g ' L

(4.2s)

(4.28)

, (4.30)
2 y + Y ! - ! - g o s 2 y .



4.5. MATHI.fTHOTO

Hs uorry'{e'H6x nupaxeHrul cJreAyer, qro KpeH cy*ra Bbr3braaeT r.r3MeHe'r,e
TOJIbKO nonepevnofi cogTaBJlr[Oqeii uaupxxceruogrx cyAoBoro MarHnrHoro nor_s,
Kstop€ul, B CBOIO oqepelE, [OpOx,4aeT AOnOnHHTeJrErryro aeBr4arlEro MarEuTHoro

xoMflaca. OqerulHo, qro nplr HaJruqr4r.r yrm 0 4HQSeperma cylr{a Ao[onHr{TeJrb_
Hro EofpelxHocrb MarHarHoro KoMIIaca 6yAer arnrmarb ee npoAoirbHzuI cocraB_
Jl{rou€ur. llo analorun c paBeHcrBaMn (a.30) 3Ta Cocr€rBJurroruar 6yae.r onpeAeJ.r_srb-
crr cJreAyroqaM cooTHorueHneM ;

/  ^ , t - \

xi =[ t+ ryV+pcosg-R sine+u ^k zsinzn+olxcos?8. (4 3r)
\  I  )  2  2 " - " - - '

Ec'rs Nuegr Mesro rr KpeH u rurQ<Deperr cygH4 o6e cosraBnrroruue 6ya1"r nopo)K-
.4arb AeBr.raUno KoMIIr]c4 Korop€ur jrBnrerc, .qocraroqHo caoxHofi SynrqlIefr aalr_
H6rX yrnoB r{ 3aBHCET OT Ky?ca cygxa.

4.6 O npedener ue deeuaquu HaeHumHoeo Kor/, naea
Teryqy.ro .ileB'a'un'o MarHI{THoro KoMnaca Mo)r(Ho oIIeHI{Tb pa3Jlr{qHbrMlr c,,o_

co6auu. Has6olee qaqro .rleBr,rar6s o[peAenfl crcr:
' rqlreM cJrHrIeHI,u norasa'Hfi Ma.HI{THOTO I4 *'poc*on*recKofo KoM[acoB,
r rD/TeM neJ.IeHroBaH[r{ oTAa.JIeHHOTO [peAMeTa HrK qrBop4

r no Beepy CTBOpOB,

| tto nelregrau ne6ecnrx cBerI,IJt.

3a'{aqa oqpeAeJre'nr AeBriall''J.r cBo.u.rrcr K cpaBHe'alo :HaqenNi KoM[acHoro Kyp_
ca KK cyFta ffrH KoMnac.oro neJrema lcrl (o6parnofo KoMnacHoro neneura oKrr),
CIUIT'IX C MATHUTHOTO KOMNACA, C MArHIlrrHbIM KYPCOM MK UNN MATHUTHbTM ,,EJICH-
rO|{ MIT (O6PArrrUr*I MATHHTHbIM NCJIEHTOM OMIT), NO'TTIEHHEIMU HHbIMH IYTflMI,I U
cql{ratolulrMllct 3TarroHHbIMu :

6 =MII*KII, 6=OMII-OKII 6 =MK_KK. (4.325
llepe4 onpe4eJre*lteM AeBnau.ni [5] ace cyAoB're yfipofrsrBa go,rxnrr 6rrrr

3aKpenreHH [o-[oxoaHoMy. Ecnlr s6Jrfisa MarHr.rrHoro KoMrraca pacnonoxenrr t[ep_
poMarHrfHbre ympoficrra u [pe,q\{erEr, rroJroxeflI,re Koropbrx Bo npenu pei'rca Mo}Ker
[3MeH{Tbc.s (arn.euua PJIC. npoxerrop, crurrrlHiu ABepb r.{ .r.a.), o6 3ToM cJieaver
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[naaa 4. Aeehaqrs MarHr,lrHoro Kounaca

cae.narb crrerluanbn]aro oroBopKy s ra6rrr(e AeBl4aqnfi, yKa3aB To noaoxenfie Ha-

3BaHHbrx yc'rpofrcrn, B KaKoM oHr,r HaxoAriJrucb Bo BpeMr ortpeAenenu.rr AeBuaurru.

B xapnaue .4eBraropa unlr unypMaH4 npoBo.urqero pa6oru, ne 4olxuo 6lrrl

Hr4xalirir\ lpeppouarnru{sr.x nper.MeroB. Onpe,qenenr.re !.eBna$$tr cJre.ryer abrno.ry-

HffTb Ha Miurbrx xoAax cy.&ra, rprrcryrra.{ r sa6ruoAensxM qepe3 2-3 lrr.nrymr noc.ne

oKoHqaHrtr ero MaHeBpa. Orcqer c KoMnaca cne.qyer cHl,tMarb c florperrrHocrrro, He

flpeBhrrrrarcucft 0,20. IIa KtuKnoM K]?ce cneayer cHr{MarE 3-5 na6nroaennfi c nocle-

.{y}ourrM ocpe.rlHeHneM noJryqeHrGrx p$ynbTaToB,

Han6onee npocro orlpeAenrrb AeBr{a{Ero MarHr.{THoro xoMlaca rtyreM cnlrqe-

Hrs efo noxa:aHnft -fQ( c noxa:ar*uMr,r r[poKoMnaca, Dt:tr. 3ToFo cJreAygr fnpoKoM-

nacnsrfi xypc 1-KK acrpaBrrr nonpanrofi rnpoKoMnaca ATR u y.tecrl 3HaqeHr4e

Marur.trrroro cKrroHettlr{ d Ntg Lawtoro Mecra cy.IIHa:

6: rKK - KK + (AfK - d). (4.33)

O.auario, flonpaBKa rr4poKoMnaca nplr MaHeBpupoBaur,rn cyaHa, KaK npaBl,Ino, He no-

crorrrna. Crenesr ee pa:6poca 3aBr4crr or napaMerpoB MaHeBpa. lfrr yvrensrueru.ra

greneHrl secta6lurtsocru AfK orcarerrr cneAyer culrMarr rrpa r]3MeHerr]trx trypca

ria 10 - 15 rpatycon.

.{,re onpeAelelr.y,y. AeBva:]la;v cnoco6ou nereHroBagut cne.fiyer nairrr.r enaqer*re

Marnr{THofo neJreHra Ha ror l{Jrr,r ulrofi opternnp. B rou cnfrae, ecJrr{ c cy,ura Mox-

uo na6nroAarb crBop, ncrunnrri rreJleHr Koroporo r43Becrell HrH Mo)Ker 6rrru cgrr c

Kaprbr, To 3aAaqa npelenbno yflpoqasrcr. B gT oil{ crfrae cJle,rryer roJrbKo H3Mep}rrL

xo*lnacssri ueJrenf Ha crBop npu nepeceqeHrrr{ ero JTHHHH noA rpe6yerrlrru KypcoM

lu cpaBl{r.rrE ero c MafunrHbrM neJreuroM crBopa, rcmoprrfr oflpe.[eJulercn KaK pa3-

uocrb HcrHHHoro fle.ilenra It MarHr.rrHoro cKnoHeHIt{ s .{aHuoft togxe.

B ron cnfrae, KorAa neneHryercr eAsrrltqHlrfi opueHTLIp, 3uaqeHr.re Man{rrrHo-

ro nereHra Moxer 6rrrs onpegeneHo fiyreM BbrrrrrcJleHl.ul cpeAnero 3HaqeHwr Bocb-

Mu KoMnacHbrx [eJ"rerlroB, cHrrbDi Ha rc]-pca]i 00,450...3150. {elo saecs B ToM, ETo

Bce cocraBJ.r{roulr{e aeBsauull MarHrrrHoro KoMtlacq KpoMe r(pyroBofi, lamrotcx ne-

pnoxllqecru.rMu ipyuxqrar*n.r K]?ca cyAfla. llorroluy fipu H3MeHeHr{u Kypca sa 3600

ux cpeAnee 3HaqeHXe 6yaer panuo Hyrro H lrarnia,rrrui ne,leHr 6yAvr onpe.ue.nen c
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4.6. OnpgAeneHue Aeelraqt4h MarHrrxoro roMnaca

TOqHOCT6T AO 3HaqeHr.rr xpyroaofi AeBr4ar\wil. Ha uparrme BeJrHr{r{Ha rptrosoii Ae-
BI{aUEI{ OTHOCIfTeJIbHo He BeJIHXa! nOSTOMy 3HaqeHI4e M'ITHLITUOTO neJleHra Ha opr4-

eHTHp Onpeaenfl,srcfl c npueu.neuoE roqHocrLro. Ecma xe KpyroBar neBlla[rur aoc_

TaroqHo 60ruual, To ee MoxHo upn6ruxenno ) {ecrL, nH6paa Benl4qrfiy ro:Qsu-

{I{erma AeBr{ar&H I H3 [peA6lAj,.qeft ra6.ngurl ograto.rHofi ,rleBuaqtr{ r4 BocnoJlb3o_

Barbcr cre,nyrcurr{M paBeHqrBou [5] :

8

\ x n
M I I  -  1  + A .

8
flpn neaenroBaurru orAajreuHoro opueHTupa cneAysr r{Merb B BE{y, r{To 3Ha_

qeHHe [eJteHra 3aBHCIiT OT

Mecra cy.rHa. lloeroruy ueoS-

xonHMo [eJIeHroBaTb opl{eH-

THp, nO BO3MOXHOCTLI, I{3 TO-

qeK, nplHaAflexauflx o,aHofr H

roE xe nr{Hll.r Blr3r.tpoBaHtur

oD (Pnc. 4. l l ) .  Ecau yron cr

ofIpeAeJUIeT AorIycTI{MyIo noIpeIIIHocTb [eJIeI{roBaHwt, To oqeBH,{Ho B MoMerrT rre-

reHroBaHr4j{ CyAHO AODK}rO HtxoAr{Tbcr B 3areHeHHOM Cercrope. {onycrwoe lN_

HeftHOe OTr(JroHeHne r cy4$a or JILtHr.tH Bn3npoBaHwr oflpenenrerc_{ cneA},}OTUHM pa-

BeHcrBoM: r = gD, rAe a cJleayer [o.{craBJurr6 B pa4qaHax. Tovry neleuroaanux

yao6so onp€AeJr.r{Tb no AaHHbrM crDnHaxoBoro npueMor{q.rlr{Karopa.

oueura .rleBuaru,rfi nplr Hiurlnqsu Beepa crBopoB agairorgqHa ee onpeAeneHr'lo

no ognolry c'rBopy" oAnaro, B paccMarp[BaeMoM cryqae 3KoHoMr,rrcfl BpeM, Ha

IIPOBE,IIEHEE TT:UCPEXNE 3A CqET YMCHLIIIEHI'I KOJIHqECTBA MAHEBPOB, A TAKXC NO-

B brluaercr roqHocrl uaueperufi .

B orlprrrou Mope AJrr o[peAenenar .rleBlraqlrrrr Moxuo [eJreHroBarr, ne6ecHr,re

CBETI{JIA. 3T'O,'Tv.{tIIE ACJTATb TOTAA, KOrIA BbICOTA ICJIEHIYEMbIX CBETI'I HCBCJII{KA.

(4.36)
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HanpaBneHue

4.4. 9ro

4.1. Karoil cocraennrcqefr semuoro MarxurHoro nonff HaMarHu!.teH Mare_
pnan, o6pa3ybr.qri xounoxerra gX, by, Z u e cy1oaoro uarnnrtoro nons?
flo KaKrlM ocqM HanpaBneHbl grr cocraansroulrae?

4.2. Kaxr,re roa$$nqtaer{rbt AeBuaquu 3:rBHcFT or u.nlporrr uecra cygna?
4.3. Cy4xo usrrleuno Kypc Ha 200. Ha cxonuro rpaAycoa x3MeHffT cBoe

cyAoBHe MarHuTHble cunH?

onpeAefirer yron, 3axflrcqeriHblri Mex(Ay MaTHHTHbtM 14 KoMnaclblM luepagnataun?
4.5. Karuvu uarepuanaMH B MarHr4THoM orHouJeHhr4 nopoxAalorcr noJryKpyroBaq u qer-

BeprHar Aeelraqhu MK?

4.6. noqeMy Bo3Hrxaer Aealraqyn MK npn HanHqHH y ry4ra 4uggepenra?

4.7. Llro cneAyer yqecrb, ecru AeBHaqHF MK onpe4ennerc' nyreM cflHqeHvrr ero noxa-

3annfr c noxaaanurMH fHpocxonhqecKoro KoMnaca?
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5.1. O6qre npilHuunbr yHhqroxeHrr Aegnauhh

I;rana 5

YII�TqI{)iI{EHNE AEBHAIII|II TIAIHHTHOTI) KOMIIACA

5.1. O6ulue npu,tqunbr yHuqmotGnul deeua4uu

Ynr,rqroxeuue AeBr.raur.rlt MK ocyuecrwurerct [yreM KoMneHcarrHH cy.loBr,rx

MaTHHTHbTX Cr4rr, IIOpOX-qa]OI{I,IX ee, MaFHHTT{LrM noneM, CO3aaBaeMbrM TTOCTOTHHLT-

MH MarHHTaMr,I, 6pycxauu E ItrapaMH u3 MarHuroMmKrD( Marepxanor, a raxxe o6-

MOTKaMTT C TOKOM, paolloJlaraeMbrMlr O[pe.rleJrgHHrnrr O6pa:Ou n paftoHe Kapry*urKn

MarHr4rHofo KoMnaca. Taxoe pa:noo6pa:ne cpeAqrB, r{clonb3yeMbrx IJUr KoM[eHca-

q.rrr cyAoBofo Marul,rrxoro nonx, o6yc.noB,'reHo reM, qro B fipouecce nepeMeuIeHHH

cy.rlxa B pa3nxqH6re pafiomr ililar,aulz; rrapaMerpbl ero norrf, nperepneBaror onpele-

reuH6le x3MeHerr,rs. Arq roro qro6u s 3Tux ycJroBwrx greneHL xolrnescaquN CMC

ogtaBaracb novroxnuofi, MarHr{THbIe nont, co3AaBaeMbre MarHnroMrrKHMI,I Mare-

puiuraMr4, ycTpaHrroTcr r(oMneHcaTopaMr{, r{3roToBIeHHblMr,{ tr3 Tofo x9 MaTepr{aqa,

xmoprrfi nopoxAaer STrr [oJ'rt, a ,qJu KorlrfleHcarll4r{ AeBr,raqnu or MarsnrorBep,rbD(

Marepr4aJloB npl,rMelu{Ior nocrorHHbre MarHrrrbr r.l.'tN o6vorru.r c roKoM. O6uorxlr c

ToKoM TaKxe r{c[onrcyrorcfr Ns ycr1.anennr AeBnaur.{rl, co3AaBaeMoii cpercrnalrz

puBMafHrrrrHBaHIrJr cy.qlra. Hnruuu cJIoBaMI{, npu npoBeAeHar,r reBr4aur,ronusx pa6or

cneAyroT npaBr4rry: qTo fiopoxlaeT aeBl,rarlHro, To n ficnoJrb3yercfl rM ee KoMneHca-

qHLr, "xnng" su6xBalor'kltlttou".

Kar npu onpeAeneHun.rleBnaurfi4, Tax H npx ee ycrpaHeHuu Bce cyAoBbre Mexa-

HH3Mbr ycrauaBrrrBaro'T uo-noxo4rouy. ,{ennaropu He AoJDKHrI r,IMerb B KapMaulax FrH-

xarnx Seppouarul,rrHblx reuleit, a a6rn4srl xoMnaca He,uoJrx(rrbr Hiuio[,rrbcq rrocropol]-

Hr.re np€.r&rerbl, cnoco6llrre oKa3arb BJrr.rrHue Ha p$yJrlTarbr rrpoaoArnnx pa6or.

llocne sLrnorHeHHJ{ }'K€r3anrrx ycaonuii npoBo,rlrrr [poBepK,v rexnurrecKofo

cocrorHrt MK n npu6opoB, rrcnorrE3yeMbx Ar-s uruepeHufi, ycrpaHrror 3aMeqeH-

Hbre HeAocrarKu, ocyuecrBrcror Heo6xoAnMr,re peryrurpoBKu.

AeenattrrouHrre pa6orr,r 3aBepruarlorc{ cocraBreHr.relr la6;rnqlr ocraroqHor"r

treBuavru MarHlrruoro xoMnaca, Koroplto xcnoJr63)Tor n pefce &.Ifl oueHKH no-

nparru MK.
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Fnaea 5. Ynnqtoxexue AeBraqhx MarHHTHoro KoMnaca

5.2. tl pu6opbr, .lcnon b3yeu bte dna yn utmox<exun deeuaquu
flpr npoee,leHnu.rIeBHarrHoHHbx pa6or a pfl.ue cn) raeB rpe6ye.rcr n3MepeHue

HAIIP{XEHHOCTIT CYAOBO|O I,TJIII 3CMHOTO MATIIIITHbD( NOICE, A TAIOKC HX MATHHTHOTO

HaKirorreHHr. .Iftr rroro nc[ojrE3y]orcr c[eq].r&rr6Hbre npu6optr - deetexmop Lr

ltHK'twnmop. Pacclrorpuru npr.rHrlHrr 4eiicrarr u oco6euHogru ycrpoficrna yKa3aH-

nlrx npnOopon.

5. 2. 7. npnEgtsl nertcsexs ge}lr.ex.l�opa

.{eQaercrop npe.4}ra3HaqeH Arrr x3Mepenxfl HanprxetHocru cyaoBoro nJrfl 3eM-

HO|O l\{il.rHHTHbX uolei, ,qeficrsyoull4x Ha KagrylrrKy MK. H:trepenae ocyrqecrBJu{-

ercr KoMneHcaurroHn6tM METoaoM. clrqnocrr MsroAa 3aKr[oqaerct B ToM, qro r€Me-

pteMoe MarHI{THoe [one ),paBHoBelllnBaercr floreM, co3AaBaeMbIM MarHrfroM nJrr]r

MaTHHTaMlr AesneKropa I4 IIpH Aocrr,IxeHl-flr paBeHgrBa sTtD( no.nefi c Hero cHr{Maerct

orcqer. 3ror orc.igr coorBercrByer HanpDKeflHocrr{ MarHLITHoro nom, co3AaAaeMO-

ro aeSnerropoM, Koropru B AaHHoM cJrfrae paBHa rcMeprelroft nanprxeHnecrr.r.

Ha npalcrnxe trcnorr3yrorcfl .ga Br{ra yKa3aHHbD( npu6opon - 4ei}nerrop Ko-

rroHra E ae$;rerrop c paBnoMepfiofi lrrxalofi. llpHNqran aeftc-rnus ae$nerropa Ko-

rroHra 3aKnlor{asrcf, B cne.rynuleM. Ha4 xapryuxoft 2 rounaca (puc, 5.1) Ha HeKo-

TopoM paccroflr|,/.rr r paBMelrlasrcfl nocroxgnufi MaTHHT ,1, c norraoutlo Koroporo

ffy"reM ero uepeMeuleHH{ BBepx HnI{ BHLr3 OcyUlecrBrrerc.s KoMIIeHCaqLUr r.r3Mep{e-

tlroro MarHHTHofo nolu{. ,{esnerrop l{Meer raKxe BcnoMoraT€nburifi raanrrr J, ocn

fioroporo [ep[eHAr.{KyJLSpHa ocs KoMneHCattrtoHHoro MarHrrra. Yxa:aHHsui MaTHET

no3BoJtrer onpeAeJrr{Tb MoMg}IT nOltroft e:a}rl\,tgofi xoMfleHcarlr{it nonefi. Aeficrrr.I-

Puc. 5.  I

ulr.illr paBeHcTBoM:
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TeJr6HO, KapryrrrKa MarHr{rHoro KoMnaca

Harxo4{-rc{ no4 eor4elicrBueu .rpex rro-

.nefi : u:uepreMoro, KoMneacauroHlroro E

BCnOMoraTenbHofo MarH[TOB,

floA aeiflnueM 3TrD( nolefi oua orxJro-

ffreTct oT Ha[paB,rIeHI,tc MepnAllaHa Ha

yron a, Koropbr[ orpeAeJlrercr cneAy]o-



5.2. Ilpr,r6opu, HcnonugyeMue Anr ycrpaHeHilr aeanaLlun

(u - U )tut sina * H uM cosa, = o, (s . t )
rle f{' H* u Hn uartpnxeHHocrlt H3Mep.fleMoro ManIr{THoI'o no.rUl, a raxxe noneri

KOMICHCAItr4OHHOTO I4 BCIIOMOTATCJIBHOIO MATHIrTOB, COOTBETSTBEUUA, M _ MATHI,IT-

ngtE rrlorrleut Kapr)'rrrKlr. flo nrepe )aBerrreHwr creflenr4 KoMrrgHcaiIHH H3trepreMoro

flont ycr.tJlHBaercr BJrrirHr{e noJUI BcnoMolarerbHoro MarHr,rra. llpu :.r.om pacrer

\roi::l a orxJroHeHnr KapryrnKr{ or MepnAlraua i, npu I{:[-[*, xax 3To cJre-{ver !t3 pa-

BeHC.lBa (5.1), On.uogrnrHer 900. Kapr,vruxa copueHTnpyercr BAojrb oc}r Bc[oMora-

TeJIbHOTO MarHrfra. Tarutru o6pa:oM. floBopor KaprvruKn ua 900 oruocr{reJrsHo oclr

KOMIIeHCaqT.TOHHOTO MarHtITa cBl{AerenbcrByer o Aogtttx(er{r{r.r nolnoft s:aHrlrHoft

KOMrreHCaruM nepBbD( AByx [Ionei rr Bo3MoxHocrH cbeMa noxa:aruii c:]e$lerropa"

Ycrpoficrso 4erpnerropa Korosra roKa3aso na pac. 5.2 I5]. Kounencaurou-

Hrri lrarslrr 7 pa:rrrepo:u 95 x 10 x l0 runr il3roroBJrrerc{ r.r3 BblcoKoKarrecrBeHHoro

MarHl{rHoro MarepH€rna 14 I4Meer uarnrrrnrni

MoMeHT 1,7 A . lrt. Ceaepuuii roneq rraar-

Hr,rTa oTMeqer pncroft. Ha eperru l3Mepe-

nrtfi uarnr.r'r ycraHa$ruBacrcr r xaperry 2,

nepeMeru?uouyloc{ IIo HanpaBrr]oueii n}I-

nefire co urxaaoii J. Hr,rxnr.rfi xoneq.nuneft-

rur 3 npuxperr,ren K ocuoBairmo 5. B csoto

oqepeAB, 3Ta aer€urb KpennTc.'I qgrbrpbMJr

BalfraMr4 K craKauy 8. Orcepcrlu ai'rr BltH-

ToB [Meror 3Jurr.rnrurrecK]'ro Qoprray, Slraro-

Aapt qeMy ocHoBarrue 5 glaecre c naneiixofi

3 n n:uepr.rreJrbHbrM MaTHHToM ,1 uoxno

noBoparrnBau na ne6olmr'le yrnbr Borqyr

aeprurcarrnoi ocr{. Taxac onepaurilI BbllloJ'rruercr Bo BpeMJ{ BbrBepKH AeoneKropa

&,'ut coBMeuleHur ocu H3MeplrreJrrHoro MarHr.rra -1 c eltupHofi rurocKocrr,lo rreJleH-

raropa. lloeopor 3aAaercr BHHToM 6- Crarau S,qc$lerropa npr.rKpenjrerr K ocHoBa-

tld/.to 9, Koropoe raro(e Moxer noBopaqHBarbct Bor(pyf reprnxa,rsrroii ocu, qro He-

odxorulruo a,rrr no,r[rogKtl Ae$neKropa K ne.lregraropy. ocuoaarii.re 9 uueq Bepru-
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Fnaea 5. VHraqroxeHhe AeBhaq[[ MarH![Horo KoMnaGl

K&rrbHLre B6rpe36l .4nrr npaBgnbnofi opnemrpoexr.r 4e$leKropa orHocFrcJTbHO Br.t-

3r-rpHofr rurocKocrn Epu ycraHoBKe npu6opa Ha qaqrKy [eneHraropa.

flpu6op ora6xeH npucnoco6leHr{eM ljur Mr.rKpoMETpHq€cKoro nepeMerrleHurr

a3Mepuren6Eoro MarHI{Ta .1, cocro.rulrur rr3 MElxoBEKa 7, zy'.qaroft w:€iti(f.n 12 u

urona lJ. Ha ocu MaxoBr{Ka 7 uMesrcs ne6oflrrua.s urecrepHr, cuerureHHiur c ry6va-

Toft ruratrofi. fIpN rpeflIenur4 MilxoBrrKa ruraHKa uo.[HuMaerc{ rur|4 onycKaercr BMe-

cre c BBr{Hr{esH6tM B Hee rrlToKoM 1J, xoropsrii c noMolrlbro F'wilta I I troxgr 6rrru

coerl}tHelr c xapeffioft 2. [�pu 3TOM KaperKa c H3MepUTeJrEHbrM MarHr{Tou 6y,uer

Menr.leruro nepeMeuarbcr no lrHcilxe.

Bcnouoralelturri uarsrr 10 rnreer wuwy 66 MM H AuaMerp 5 nru. Ero uar-

nururri MoMeHT paaen 0,2 A . n2. Sror uamut ycraHaBnuBaercr B rHe3Ae noa oc-

HoBaHlreM lrlneftrr.r LI 3ah?ell.Itercr srlrr:roM 4.

Hguenernae BqrrrFIHrIbI F/* 4ocnraerca 3a cqer rGMeHeHr.r{ paccrorHHr r (puc. 5.1)

or KoNfireHcarn4oHHoto MarHlma Ao Kapr,vruKn. KaK uslecmo,

,. = a+,
r -

(5.2)

rae rld - lrarurmrrrft MoMeHT KOMneHCar${OHHOTO MarHr{Ta. MarHrr flepeMertraerct

BAoirb Bepr[KalrHoE ,traneftxr,r c AeneHr.rrMlt, na roropoft oH ygrairoBJres. Cau xe

aerpnemop fipu n3MepeHr.ur ycranaBnr{Baercr Ha Mocrr.rKe ne,renraropa MK.

B nporlecce N:nrepennfi c noMotrlEro leQneKropa cne.f)-er [oMH]rrb o roM, rrro

ocb KoruneHcrrluotrHoro MarHr{ra aoJDKHa 6rnr copuerrnpoBaHa ftKr{M O6pa:Ou,

uro6rr eemop HanprxeHHocrr{ ero MaTHHTHOTO IOJUI 6rIlI nanpaueH crporc rlpo-

Tr'rBorroJ''rox(Ho Bercropy HanpffKeHHocrlt r{3MepreMoro noJur. Tax, npu oueHKe BeJrr{-

q HHsl ropH3OHTaIlbHOtr COCTaBJUUOIIIefi uanpxxeHnocrH cyAoBoro MarHif[Horo noju

nepen ycraHoexoft AeQneKropa Ha [eneHrarop cnelry-^er noA ero nprcMy no.&ecra

o'rcqsf, panHuii 1800, aHe 3aBr.rcnMocrrr or rqpca cyAua.

C nonorutn 4e$re*opa K..{oxra Mo)KHo npor,r3BoAr{rb u3MepeHrre u Bepru-

Ka.dbHbrx cocraBrrrctqru( 3eMHoro E cyAoBoro MaTHTITHED( nOleft. oAsaxo, Arrf, 3TO-

ro ryn{rile ucnorb3oBarb cyAoBoi r{Hrg{IrHarop, onncaugstft Huxe.

Hegocra"rrou 1e$ne*.opa KoroHra rB,rrcrcr ro, qro oH HMeer xe,rnneftnyro

LuKajry. B pe:y,rrrare qena orHoro .ile.rreHHr, HaHeCeHHOfO Ha HanpaBrst0uefi nu-
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5.2. flpnOopu, HcnonusyeMue Ans ycrpaHeHtlq Aeeilallnt4

uefixe 3, n3M€HJtrercr ltpn IT3MeHeHLI]I noJloxeH]ul MarHrrra. 3To, e crorc oqepe,{],,

3arpy,uurer sbeM noKa3aHrnft c npll6opa. Yrasarllrt'tfi He.ilocraroK orcytcrByer B re-

$nemope c paBHoMepnoii urxaloft.

llpununn Aeftcrnns 1e$neKropa c paBHoMepnoli urxa.roii aHallou4qcH rIpI,tHI-trI-

rty refcrBr4r paccMorpenHoro npn6opa. Ourttute,rrnofi oco6esnocrblo {Biltercs

TO, rTTO I.{3MeHeHUe KOMneHCHpyIOlIerO no"'l{

ocyuecTBJurercs LI3MeIIeHueM OTHOCI{TeII,-

Hofo noJroxeHur trB),x MarHr.IToB (puc. 5.3),

npn }ToM paccTof,H[e r o'I MarHl{ToB .qo Kap-

ryuKH ocraerct nocronHHltv. Kointtcsca-

uttoHHEre MarHlrrr! pacnoJrararorct oIIHH Han

ApyrHM H Moryr noBopaql{BaTbcfl BoKpyr

nepruranrnofi ocn B pa3rlble cropoHbl Ha

paBnbre yrnbr cL. llpu ny:renon 3HaqeHr{It yr-

ILa d. 3'rv MaTHHTsI pacnoJloxeHbl raruru o6-

pa30M, IITO I{X OCt{ naparlSeirLlt6l, a noffoca

B3ar{MHo llporllBononoxrtrr. HaA ceBepnrrM noruocoM HIiDKHero Marnura Haxoat4rct

toxirsri IIOi-ttOC BepXHerO. flplr raroU nOJTOXeHI,{II oHH CO3AaroT e pafiOue Kap-tyluK}I

MK aea paBHErx nporlrBononoxHo HanpaBreHHED( noJl-r, B pe3y-'u'Tare qero so:aefi-

crar.re ::eQrerropa Ha KapTyrnKy npaKTIlrrIecKI'�I 6yaer orclrcrBoBarb. Eclu yro:r a

He paBeH Fryffo, To MarHurHSIe noJUI, IIanp{)fieHHoCTbrO fli m H*2 KEDKIOTO MafHltra

cKna.ibrBarcb o6pa:yror pe3yxbrupyorqee none. eemop 1d HanptxeHliocrr4 Koro-

poFo Ha[paBr]-IeH BIOflL Mepllqr4aHa II KOMneqCIrpyeT I'l3l{epfleMoe note. o'IeeHntlo,

I I .  =  ( I I  * r *  H  *z )s in  a  =  2 I {  * r s i n  a . (5.3)

BurpaxeHue (5.3) nora:rraaer, rrro flpu Ir3MeHeHI4[ ]'rna cr Be,'ltir{HHa Id Syle,rt u:-

MeH-{ercr no cHlrycoi{AanbsoMy 3aKoHy. ,IIpr rrpH,naH}It IuKare 4e(lrel(Iopa paBHo-

rlrepHocTr.r oHa nprlBoAlfTcr Bo Bpaulelrl{e qepe3 cneulanr,nrrii cuirycurul N{exaHtl3M.

YcrpoficrBo .uesnerropa c paBl{oMepHoft urranoE rroK€I3:lHo Ha pHcyHKe 5.4 [5-|.

l4rnreprre.muue Marurrrbl 20 yxpenlcnur lta IJlecrepri{x 8, xoropue npuBo.4flTct Bo

BparueHr,re c [lror\forrlbro vepomuoit flepe.naqtr 9, l0,zy'unctro Koreca 1.1 N pyxorrrur /-i.

Puc. 5.3
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fnaea 5. yHhrfioxeHHe AeByrauuh MarHrrHoro KoMnaca

Bepxnnft MarHr{T nMegr HecKoJrrrxo 6ornurlrft uargr.rrxrrfi MoMeHT, qeM Hr.DK-
nui. 3ro seo6xorrnr.ro Arr-r roro, qro6sr srltf,Ht,re o6eru< Mar-HlrroB na KapryrxKy
KoMnaca Sruo o4Huarcogrm. EcrH yxa3aHnoe ycJroBne, no KitKr{M ",rn6o npnur.rHana
He BnoJrrre BLmorHrrerce, Bo3MoxHa peryJ[rpoBxa npu6opa rr]TeM nepeMeureHru{
o,lHoro ll3 MaTHIITOB B BepTnKiUIbHOM HaIIpaBJIeHI{fi.

3ro Aocryragrcr fiyreM BpauIeHHJr rolroBKr,t 4, :axpuraemoft xo:rnaqxou 5.

i 2N zZo
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5.2. flpu6opur, rcnonb3yeMHe Ant ycrpaHeHhfl AeBuaqvv

llpn npauleuxu pyKoflTKIr 13 o4HoepelteHlto c Il3MepHteJIrHIIMH MaTHI,ITaMLI

[oBopaql,rBaercfl Ha ocx 6 gncx 14 co ulxarofi. lloaopor aJ.tcl(a co ruxa-rofi 3tulaercx

cr{HycHbrM MexaHIt3MoM 7, cytzatrutrv' c Bepxneii necrepueft 8 urtntfrom l. ?ro,

xax 6rno yKa3aHo rrrure, o6ecnerlrrBaer paBHoMepHocrb lrrKa,'tr,t AeabteKTopa-

Hrueprrenruan cficreMa cMoHTIrpoBaHa Ha ruIare 18 n xoprryce 2. Bepxuxx

qacrb Koprryca 3aKp6rra cTexrxnnoi rpsuurofi 3. Ma ycraHoBKH Ae$neKropa Ha

garrrhli neJreHraropa cJr)rKrrr ocHoBaHI,Ie 17. B neu npope3ano cKBo3IIoe oBUIF,Hoe'

orBepsrue I 5als xa6moAeHl.{t HHTtt upe.{uernofi MHIIIeHT{ fleneHraropa.

B rnesAax ocHoBaHI4t ,17 noueuen BcfioMorareJrrrrrtft Marsr'Ir /6. O.luo iz:

tHe3A l{Meer KoJrlna}tox 12 c nnyrpennei pert6ofi, Ky.4a BBHHttl'lBaL-rcfl Kolteq Bctto-

MOTATEJIbHOTO MA]|.HHTA.

flepea n:ruepeuruIMlt c [oMoItIbIo 4e([nerropoa Heo6xoAuno flpoBecrlt I{x npo-

Beprry r4 noAroHhT K neneuraropy. Co4epxanue yKa3aHHbIx pa6or H Mero.quKa u,x

B6rnoirHennr paccMorpeabl n maee 6.

5. 2. 2. IlTtnxuna Eefrcsezs naK$naalropa

Cy.uoeoii TIHKnI{Harop npe,qna3Har{eH An-t{ IT 3MepeHuc HaxroHenrrt cyAoBofo

r4lrfi 3eMHorO MarHI.tTHbIX nOlefi. OCgOnnrtUu qagrflMll srorO npu6Opa tBJItIoTCt

MaTHHTHEU{ cucreMa (puc. 5.5) [5], urxala, Kopryc H apperupyloqne yrrpofimna.

N{armrrsas cscreMa cocroltr lrs AByx IItrJruHAp[qecKI,Ix Marrrllros 1J, lxBuno-

Jrrocbl Korop6D( pacnonoxeubt noA ymonr 30o x marnr.ruroft ocu cucreMbl. Taxoe

noJroxellne L{arHuroB o6ecneqnsagr Her{yBcrBureJlrgocrs cgcreMll K HeolHopo.a-

HbrM MarHlrrHLrM no.;rtM, Koropble laoryr .uefrcrsoBarb Ha npu6op B cyAoBbrx ycno-

aurx. MarHnrbl yKpelrneHbl B paMre 12, Nveroutefi qerblpe Jlonaqrl 2, .ueunrpH-

pyrgqr4e xolefiagras ua11rm1;ofi cr{greMsl. Ha paure ycIaHoBneHLl ltfi,{eKcl'I I I N1fl

orcr{era norasauuii npn6opa rro IIIKa,.te. FIa rUrmu'[puvecroft .Iacru ]rHAeKcoB lia-

pe3aua pesr64 Ha KoropFo HaBepHlrLI raircu 14. lll"reu nepeMeueuut 3rl4x AByx

raeK MarnlrrHat cl{greMa 6anaucr.rpyeT ct orHocKTeJIbHo lronepeqsol ocu. flnn 6a'

naHcl{poBKn cucreMbt orHoc}rreJrbHo npoao,rsuofr ocll c,rDDKar Ase raiiKfi J Ha
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TnaBa 5. yHr4rnoxeHHe AeBnaqfir4 MarHlrrHoro KoMnaca

crepxHrx, yrQerrneHHblx B floneper{Hofr rutocrocrr.r lrauurrHofi cr{creMbr. Y nae-

a,rrHo oroa,raHcHpoBaHHoro npn6opa rIeHTp rDKecrH uarrmrHofi crrcreMbr pacno-

rar-a€Tcx Ha ee ocu BpaueHlr.rr.

B uenrpe paMKu yxperuega ocb 4 uanruurofi cr{greMlr, Kornlbr oc}r Bpauarorct

B noAfurrHHKax 6, elrornnpoBaHHbrx B Mocrr.rx 9 na nplrruHnrD( aMoprrcaropax -5.

lucri 15 Ha KoropoM lraxeceHa [IKa'Ia Arr orcqgra HaKrroHeHHr, TaKXe r{Meer ro-

prr3oHTanbx''ro ocb, Bparrlarcrrlyrccr B rxapr.IKoBrrx fioArur{rtHr{Kax. Illr<ana paz6n-ra

no rrerBeprttrl or 0 Ao 90", nprueM HyneBEre AeJreHlu{ pac[oJrararorc.{ B

ropr{3oHTarnbHofi rrnocxocru.rlaiKe [p]r xpene. ,[m 3Toro A]tcx co urxalofi cHaoxen
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5.2. llpr,r6opur, HcnonugyeMure A,fln ycrpaHeHnq Aesraqhr

narylHbrM rpy3oM r{lrBttsrcr cBoero poAa Maurruuxou. IJeua Aereqfir utxansr 1".

Kaxaoe,uecEToe re,'reHHe orrrQpoaaHo.

Y l.rcnpanuoro npa6opa yron 3acror vanuurnofi c{creMbt ue npenrrulael 0,2o.

Marma'rrial c[creMa r.r r]rK€ura noMeureHbr s ra'f]'rrHsrfi Kopnyc 1, :ariplrnaevHft

crex,rqHnofr rprrruxofi 7. Ha 6oronrx cropoHax Koprryca HaxoArrcr npHJrHBbr lurt

!-craHoBKta c'beMxgrx uan$ 10. Ha Koropr,rx rrHrcrr4Harop loABerirrlnaror B HaKTo)'3

KOMnaCa.

llpi.r6op cga6xen ycrpoftctsarllr a;u apperripoBaHlur MarHlrrHoft crzcrel6r n

.qncKa co ruranofi. Appvrrpri rtpr.rBolnrcx s aefic.rgfie, ecnu uan$tr npu6opa no-

Bepuyr'Lr Ha uapHr.rpe K Kopnyc,v H HaDKaMaror Ha crepxiut{ 8. KorAa uanSrr floBep-

HyTr,r B ropr43oHTurbHoe noiroiKeHrrre (npu6op )-!-TaHoBneH n naxroyr), MarHr{THat

cncreMa n AucK co uxa"qofi eHuMarorcf c apperupa.

B xo:vrrrrerr r{Hx;r}rHaropa BxoAlrr lecroirrKo nap cteMHr,rx qanS pa:nnuurrx

picMepoB, r{To no3Bo.llter r4cnonb3oBar6 ero ltpu paSo're Ha KoMnacax pa3Hbrx cl4c-

rer.r. Kpolre roro, B KoMIUteKr BXoAlrr EecKoJrbKo BnIoB no[Iantleunrrx onop.

B eepxnefi qacrn Koprryca nprl6opa ycrauoBxena Brynxa .16 -{,tx rolr-

neHcauuoHHoro MarEr.rTa, c noMonlbrc KoToporo Mot(Ho KoMneHcnpoBaTb BepTr-

Kiurr,Hyto cocTaBnslouFo MarHI{THOro nolrr B ToM cnyqae, ecjlE r.rHrQ-II{HaTOp npea-

rroJraraerct Llcnorb3oBarb B pe)Kr.rMe MarHr{THlIx necoe. Bnyrpr4 BTynRll cAeJraHa

pear6a, Ha Korop)'ro HaBriHr{uBagrct nena,rl 17 c xounencaqnouHErM MarHHTor.r.

3rrx ltaruHroB B KoMrjr€icfe npnSopa irerr,lpe, u xaxnsrE n3 HKx trMeer orlpcAe-

:renusui MariltrHrtfi MoMetfr', B sasucHllrocrH or BeJ.I[qIrHbr MarHr,rrHoFo MoN{eHTa

Marurrrbr npouyMepoBaHbr nopxAxoBlrMr.r rroMepaMlr. Marmlr Nc 1 o6nanaer Har.r-

6o;rrmrau MoMeHToM, a Js 3 - HaIIMeHEIJIT{M. MarnHrsr no3BoJrflror r(oMneHcr4po-

Barb BeprIlKiL'ILEylo cocTaBJUIrcuFo MarHt{THoro nojtt qacrr.rqHo [r,.rx norHoqrbro B

mo6rx Bo3MoxHbD( Ha cyA€L\ MafHI,ITHLrx yc-rroBr.u{x.

Ha orHou r43 npunr.{BoB Kopnyca }raHeceHa pucKa, rro3Borufiorrliur npn paSorc c

npu6oporvr ygrauaBJu.lrarb ero B oAt.IHaKoBoe noroxeHue orHocr,rrenLHo Mepurna-

Hal r{TO }ril{eeT CyIqeCTBeHHOe 3llaqeHl4e B 'I'eX CJl,v-qatx) KOFjIa ITHKJTLIHaTOp ncpe,rl

paSorofi ne 6rrr BbIBepeH. B HiaxHefi rracrlr riopnyca )'Kpenaex rpy3 il-rr rrppi-]arrut
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[naga 5. YHr,{roxeHile AeBnar]Hl.! MarHrrHoro KoMnaca

r{HxnHHaropy ycroffvmocrH B BepfHKurr[bHo[ nrocrocrn. llprE6op xpaHr{rcr B Ae-
peB{HHoM Syr.qrpe.

flepe4 usuepeulurMn lrHxlmuarop, KaK u .ue(fnemop, cne.ryer BbrBepr{r6.

5.3, YxuqmoKeHue flonyKpyzoeoil deeuaquu cnocodov gpu

florryxpvrorar AeBHarIHr nopoxragrct cyaogblMr.r MarHurrrbrMrrr cnJlaMrl

B'),H = cZ + p n C'),H = fZ +e. npe'r,ryil{€crBengoe BJ-r'rflHr.re Ha Ber}rqsHy

AeBnauur oKa36rBalor cocraBmrorrlHe P n Q, odyclouenubre rraJrHr{r,reM Ha 60pry
cynHa MarHr.trorBepAbrx Marepr.ranoB. 3ro Aaer ocHoBaHue )rHuqroxar6 [oJIyKp]To-

B)aro reBlraqulo c noMorrlbro [ocrorHHbD( r{afHnroB. cocrae.n*oque cz u fz, nopo-
xracMble MarHItroMrrKHMIl MareplraJraM[, flpo.rlBJr-flro'r ce6r, B ocHoBHoM, B OTHOCI{-

Te.[6HO BETCOKnX lxprpoTax a npn Heo6xoALlMOCTr4 r.D( BJrrlrHHe Mox(sr 6rrrr yc.rpa-

Herr0.40rrorHnTel$ro. Merogr.rKa BHIroJrHeHlUr 3TttX pa60r pacclrorpena n n 5.5..

Ynuqroxenae uonyKpyroBoft geaaaqurn npou3BoAHTcjI Ha qgmbt-

pex enaaHux MazHumHbx Kypcax cydua. Ilopx4or< npnBeAeuru

cyAHa Ha 3a,qanHbre Kypcrt He rrMesr 3HaqeHHn. {eauauuomrue pa6o'ru

MorKHo Haqr.rHa'i'b c no6oro Kypca tr B AaflbHeiitueu nu6nparr rx nc-

xo^ur H3 uuercureEcs Haar4raquoHHo[ o6cranosKu n y,irodcrna Mar{eBpr.rpoBaHr.rl{.

cyuruocrr cnoco6a 3pr.l nponnnrocrpripyeM Ha npr{Mepe ycrpanenra cMC

c'LH . Kounegcauu.q sroft c'rrr npo*3BoA'rrc{ Ha MarH'nHL," Kypcax 00 n rg00.
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5.3. YnuqroxeHne norryKpyroaoit geauatlnu cnoco6ol,t 3ptt

Paccuorpuu n:afiMuyro op?reHTarlrco CMC na )'Ka3aHHbIx rq/pcax. Ec;llr cyrno u4et

Ha ceBep, cxeMa cyAoBBIx Marnlrtnbtx cl4n [paMer BLIA, rroKiuaHHrril Ha puc. 5.6.

Kar c.ne,ryer u3 3Toro pucynxa, AeBHauwI dly o6ycnorneHa HaiII4qI4eM cutt A'M[,

C'111. E'AH. Harua saAao{a 3axrlorlaerct B KoltneHcauwu cyaosoit varnarnoii cu,lrt

C')"H. Ho Mbr He 3HaeM KaKyo qagrb Ha6.uo.traeMofi AeBl{aqItI4 6a oHa nopoi{uaer. A

qo3ToMy c [oMoIuIrIo IIOCTO'HHbIX nOnepeVHrX* MarHI{TOB, pa3MeilIaeMErx B AeBIra-

TIH0HH0M yctpoicrne, nplrBoAI,IM orcrrcr Kapry-rnKu ua 00, t.e. norlloqrblo ycrpalut-

enr na6,'rpAaeMylo AeBuawrc. Cuna, co3AaBaeMiul Koppelcrnp-vtottlllMli MafHI{TaMu B

AaHHoM cr-vqae Syaer paena/(pnc. 5.6).

.ftr roro, qto6rr ororr.IareJrbHo orlpeAeJllrrb noJroxeui{e MarHIiroB, npn Koro-

poM ycrpaHrercr roJrEKo cuta C?J{ neo6xoaulro nepeBecrl.r cyAHo Ha uat'na-rrlr'Iii

x,vpc 1800. Cxeua cyAoBbD( MarHrrrrrbrx clur, coorBercrB)'rouzs yKa3aHHoMy K.vpcy,

loKa3axa Ha pr4c. 5.7. Kax 3To cneryer l.I3 pHc)-HKa p*yrtLTl,{pyo[tafl cl{Jla, co3-

rarcua{,qeBlrauu}o, 6yAer onpe4eJrrrbcs cneAymul'IM BbIpzt?KeHI4er\{ :

A')II - C'AH+g'ffi +f --A'7II-C'AII+E1II -A'Nf . CIII+ E'LII:2(4'AH+ E?;II) (5.4)

flocrolrry Ha IC'?ce 00 6rrra aorryueHa nepeKoMnencaqlu Ha Bentflit{Hy

A'LH+E')J{, a CMC, nopox,qarcuat AeBua[Hro, paBHayABoeHHoMy 3Haqegl'fio 3roI"I

nepeKoMnencaurn (cu. paBeHcrBo (5.4)), nrx ee ycrpaHeunff cnenyer yMeubmurb

Ha6nroAaerryro AeBuaufiro HanoJroBr,rny. 3ro aocruraerct n'"TeM tt3lieHeltn crefleur{

BnHrHxn rex xe [ouepeqHrlx MarHI{roB, Clelyer rllvlerb B BIT Ay, t{'t'o fiptl orHocu-

TeJrLHo 6o;rrurra< 3HarreHn_fx AeBHarIHu MK yrveururenr.re rra6rnogaeMofi.{eerlauuu Ir

,4Ba pit:}a He BnoJIHe coo'tBgTcTByeT )aieHEIueHHro HanoJIoBI{Hy cy.iloBLx MarHuTHt'Ix

cHJl, ee flopo)K.4tuoltrI]Lr(. oaHaro, s 6omurgHclBe nparcrurlecK?fx cirrlaeB yKa3aHHEIfr

npr.reM BnonHe AorrysrxM.

,{nx lrrr.ru'roxeulrt nonyxpyronofi resl4auur, nopo)KAaeuoii cyaonoi MarHHr-

sofi cr.mor-r B'),H, crcryer Ha h)pce 900 (unu 2700) c troMolubru npoaonbHbrx ]\ta[HH-

ToB noJrHoqrrro ycrpaHrlrb ua6nroAaeuyro EeBIIaIIEIo, a Ha hJpce 2700 lxnH 900) -

yMeHSruI,ITL ee BABOe.

'llonepe.rnue 
ManiHTtI co3rxaor lrote. HeutpaBrlcHHoe nepIIeH,4r.rK_vJltpHo JHa\{slpa.jlbl{oil nlloc-

KOCTH Cy4Ha_
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Fnaea 5. YsrrnoxeHue AeBHauHH MarHrlTHoro KoMnaca

Cnoco6 3pu Aocrarouuo npoc, ofi B peaJrr.Bau[r4 H no3Borrer KarresrBenHo

BlrrroJrHlrrb [JIaHHpyeMbre pa6oru.

5.4. Y x u,r m oxeH ue n onyxpyeoeo il dee ua 4u u c nocofior Kono nea
B orJlu.{ue or cnoco6a 3pa n paccrrlarpxBaeMoM qrrr{ae yH[rrToxe-

HHe no.fryKplroeofi IeeHaUEu ocyqesrBnrercf Ha qeTbtpex fnaBHbtx

KoMnacHbtx Kypcax, lTpu aron npuHn4aeTcs, KaK npaBunq HMep-

r4ee Mecro Ha npaxruKe,qonyr4eHue a6 ornocurenuuort Manocru

CMC A'),H u E1,H.

flprl runo.nxeur-rN pa6or ycrpaH_rrercr r{nr4 yMenrruaerc.s He Ha6ffoAaeMar Ae-

B],aa]gJg.', a Henocpercreeuuo cMC, ee Bbr3LrB€[ou[Ie. c groft qenbro Ha yKa3aHH6rX

Bbrrle KoMrlacHblx Kypctx cyAna npou3Borllrrcr l{3MepeHr{e rcpl,r3oHTaJrbHOft CO-

crasjuroruefi 11'�cyaoaoro MarHrrHoro nonr. llpu npr,rHjrrbrx Ao[yrueHnJx 3Ta co-

cranrurloruar lra Kypcax 00 H 1800 6yasr onpeaenrrbcr cy.4oBbrMr{ MarHI{THbrMr4 crr-

l;auu AH, B'AH n D1,H (puc.5.8). Kar cneAyer rr3 pxcyHra

H'N =ff1cos6" +D'LHcosdru +B'LH,

LI't = P1 cosd( + D' AHCos\ s - B'LH.
LoBMecTHoe I{cnoJIE3oBaHIie yKa3aHHbD( paBeHcrB no3BoJU{eT oTAeJII{Tb cHJIbI,

Pnc. 5.8

nopox.qarc[rue flHTepecyrctflylo Hac [orf(pyroBylo AeBHaII]fio, or clfi ee He [opo-
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5.4. YurqroxeHhe nonyKpyroBofi AeBtlaqnlr cnoco6om Konoxra

x.qarcruux. ,{eficrsure.rruo, eeJII,r BbrqI{cJIItrb cpeAgee 3HaqeHI{e 0,5(F{'" + H's ) Ha-

nprxexnocrefi uanrmroro noJI{, LI3MepeHI{bD( Ha nporl,tronoJloxlrbtx Kypc:x cyr-

Ha! To 3To 3HaqeHue re 6yAer 3alncerb or CMC B'AH :

H'"p =0,5(Hk + fflr) = (AH + D'hH)cos6. (5.6)

C.reAona'rerruo, 3uaqeulre cw:tot B'),H 6y,Iler onpereJltrbct pa3nocrurc rtelgl-v H',y

wu H'5 u I['rr.

Hanprxer*rocrs cylloBoro MarHHTHoro noJUI rl3Meptercr c noMoltrblo -qeq)J'teK-

Topa" llyrcM KoMneHcaullu lcMepteMoro noJut fiofleM ero NIarH]TToB. flpi'ruuuar no

BHtruanlle cxa3aurroe, qraHoBnrct o.Iesu,quofi MgroauKa yqrpaueHlul nonyrpyroeo ii

teBnaltnx. {eiicrnr.rreluro, 3I{arI BeJIr{rIHHy H'.nt4BbtvtalsllB ee 3HarleHrte Ha ae$;rer-

TOpe, ysfaHoBJreHHoM Ha IleileHrarope KoMnaca" MbI c ero IIoMolIIbro KoMneHcI{pyeM

)'r(a3alll{yto cocraBJurroqyo cyAoBoro MarHurHoro [oJrt Ha o.qHoM I,I3 paccMaTpl{Bae-

MbD( rg?coB (N unw ^5). B :rrc< ycJIoBI.Irtx Ha Kapryluh? 6yAer aeficruoBarb roJIbKo

cnna B'AH- Koropall ocraracb He cKoM[eHc]ipoeaHnof. Ha:nasna.x cI{,JIa ycrpautercfi

c [oMorrlFro npoAoJibHbrx IlogrotgHbD( MarHI,IToB, pacIloJroxegHlx a namoyse MK.

Ynn'rroxeHne CMC C'AH npouznorprrct ag€ulorur{Ho paccNlorpeHHor\,ry I{a

K,vpcax 900 u2700.

flopr.4ox ycrpaHeHss AeBtlarryru npe.&craBneH Ha pnc. 5.9. Wa onpeAerle[wt

npanu.,rrnoi locneAoBareJrlnocrn onepautf cneAyer nepeMeu{aruct no pI4c}'HK,v.

npu rlepxr.rBarcb o,IIHoTrltIHbIx :rusuii.

5.5. YnuqmoxeHue uupomxod deeua4uu

rlpn yctpaxelrru{ no,ry}.Kpyrosoi Aesliartrru orrracairublMl.{ ertrue cnocobaMrl Hc-

notb3oBa.rucb nocrotrHHble MarHHTbI. 3ro ue BiIoJIHe KoppelffHo: TaK KaK CIvlC, tto-

poxrarorqr4e yl(a3atfi,wo AeBIIaIII{Io, onpeAeJrllorcr He roJlLKo napalrerpanan P t,t Q,

Ho H cocraBJItIoulI,IMIt cZuJZ Mat-Hlrruoro floffI, co3AaBaeMoro c,vaoBbrMl4 MaruIH-

TqMJITKIIMI{ MareplrailaMl4. 3na.Ieeltg nocnearrlTx 3aBr.tctr or BeJIItqI,IHbI Beprlixiulb-

r{ofi cocrasrtroureil Z uaililrtuoro floJrt 3euln u, c.reAoBareilbno, or iurlporbt Mecra

cy,una. Taruar o6paroru, 6ananc cHJI, co3.{aloulflx flonyKpyroB)]o acBl{au{}o }t Kol\'{-

neucapyloulrx ee, .qocr[ru]'Tr,tfi e npouecce npoBeAeHut treBha[solrnbrx paSo-r. 5y
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5.5. YsrqroxeHre urporxofi AeBuarlrl4

ner Haplrreu upu nepeMerueHr.fl.r cyAHa B apyryrc ruupory. ,{eenaur.u, Koropar npu

3ToM Bo3HLrKaer, noJrfrr!'ra Ha3BaHr{e wupomuoii d e euaquu.

Oreuu,4ro, nro ycrpaHeHne rurapmuofi reBr.raqupr, ueo6xo,qr.ruo npor{3BoruTb c

nOMOUI6IO MilIHI,rrOMgIKIrD( MaTepUaJIOB, KOTOpbte XOpOIIJO 6rt naNrarH&.{fiBtuIlicb

xounoHerrofi Z'cyaororo MarHltruoro nom. flocreguee 3aMeqaHl{e orHocr4Tcr lre

cronrKo K BxAv Marepuiul4 ro,oprui no cBonM Marirr,rru6rM cnoilcreaNr Aoirr{eH

6r,mr, 6nu3nllr x csofte-rBaM MarepnilloB, nopo)KAaro[uDi lr]]tpornyro aeeuarffi,o,

cKoJrbKo x Sopue KoMleHcaropos. Hau6oree uelecoo6pa:no r4cnor'tr'3oBarE B Kaqe-

crBe yca3aHH6rx KoMrreHcaropoB crep)KHX nprMoyroxr,Hofi unu qmrur.xplruecxofi

Qopnarr, rrpo,rloJrbniu ocb KoropbD( pacnonarasrcr BepruKarrbuo (puc. 5.10) rarurrr

o6pa:ou, .{ro6rt cos.qasaeMag. LrMv evJrd c1Z,t 6rlra 6rr HanpaBnena B croporry, npo-

THBonono)KH,uo cune cZ, nopoxgaerr.roft cyAoBsrM xelre3oM.

i  l  I , +  {  i
Heo6xoquur,re pa3-

lteprr 6pycra, 6y.uelr nc-

KaTb B llpennonoxeHxH,

qro 3Har{eHr4e fl, << cZ ,

[ITO, KaK npaBLlJIO. UMeeT

Mecro Ha npaKTIrKe. B

3TOM CJryqa€, ycnoBrrt

KOMneHCaur,rH AeBr{arll,rr4

MO,KHO npeACTaBr{Tb B

B!l,xe:

e Z  , 0  . t  9 t Z '

/r/oeHumbt

* lllupomgori
KOt{neHCtAnOD

flepenrnuer.r yciroBrffr (5.7)y+wwnax,tro Z' = (t+ k)Z + n,

c,( l+ k)z + R]= - ,  z.

//oc

(5.7)

(5.8)

Cocrasflf,rouar c1R He 3aBHcr{T or rrrlrporbr Meqra cylna ]4 He flopo)Kjrael rurlpor-

H''lo .reBuarrruo. lloerolry, Syayiu ycrpaHeHHoft npri yxr.rqro)t(err.rn flon,vKpyroooft

neBuawv, oga 6o:rsrue He nporBnrer ce6x r npoqecce ruraBaHu-{ cy.uua. Yvu'ruuaR

rro, ycxoBue (5.8) npNMgr sNit:

P s c . 5 . 1 0

c y Z ' = - c  Z ,
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l-laaa 5. Ynrqtoxesne AeBraqllu M arHyrrHoro KoM naca

crQ +  rc \Z  =  -c  Z .  (5 .9 )
Orcrc.qa cJre.{yer, qro.L'rrr o6ecnerremlr KoMnencar4.tli cw:u;� cZ neo6xo4nuo ru-

6parr 6pycox, y Koroporo napaMerp

C
L t  -  -

'  l r l .
l T I

Kax eu&dr'r, Jrrr orpeae-lerux xo:$r[rageitrta c t u err6opa IIo HeMy pa3MepoB

KOM neHcarlrtoluoro 6pycra neo6xo.4lu o 3Harb lapaMerpbr c u k. 3ru [apaMerpbr

Mox(Ho onpelenllTb, rlsMepuB C}c{C B')H uZ y gvyx pa3Hbrx [nrporax. B sronn

c,rryqae 6yryr ranerr Mecro creAyro[ue paBegcrBa:

B'.AA = cZr+ P, BilH = cZ1+ p. (5.11)
Bbl.irras E3 nepBoro paBeHcrBa BTopoe, sa{Aeu:

Orcrc.la:
B|AH - B' ,An = c(zr-  zr\

- _ B i L H - B ; A H
Zt  -  Zz

AHarornqHo M oxgo ofip€Aenrilb 3 rmqeHrre xo: $ $ rauerr a k. 3sas, Ber'qr.ilry,

BepruKansHbrx cocraBmroxrlD( Zi w Z', cy.rtoBoro MarHrlrgoro [oJu B.ryyx pa3Hbrx

rxi{poTax. M o)I(Ho 3 aIMcaTS :

zi = Q+ k)zt + R, zL = Q+ k)2,, + R.

(s.10)

(5.12)

(5.13)

(s.14)

(5.1s)

Brrqmax rl: nepBoro paBeHcrBa BTopo€, rlocJre HecJroxnrrx rpeobpasosam.frHarqeu:

,  Z i _ Z :
Z t - Z z

Kax yxe orMeqarocb, no 3HaqeHnio c u t LroxHo noAo6parb [apaMerpbr KoM-

neHcaropa, ec;v fl, <<cz. B 'roru xe cnr{ae, xorAa neo6xo.ilar.ro yrecrb BJlyu{Hr.re

CMC fl'(ytuc.5.l l) prs nrr6opa r(oMrencaropa paccrrnrbrBarcT BenHqr{r{i m j )Ksro-

par ofipeAenreTc fl cne.rypqr.ilu I.r paBeHcTBaM n:

wtn ml
l + k

(s.16)

flapau erp/ B 86rpaxeHur.r (5.16) paccrrnbrBaercr ro aHanoruu c napaMerpoM

c no cJreayroruei Qopr',ryle:
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5.5. yHxqroxenre urDorHofi AeBHaquil

" cJ"H - ciAH
"  

Z t - Z z
(5.17)

(5.18) 
.

m
l f l_ = -

I '  7 + k
!r, crneloBaTerbHo,

m

|?h=- r : ' - . - - - - - -1'  " !2 \ l+  k)
Ha3 garulbt e 6pyc rur uatrt ar HIITIHB alor c q Kap-

fio4o6parursIfi 1to 3HaqeHnO ml u]IPOTHblfi KoMncHcaTop LLIK yc'raHarJll{aae'f -

ct He B Ar.raMerpiurbHoftnnocrocts, a pa3BopaquBaerct orltoclrreJlbHo Hee lla vroJl

c[, 3 Haqe Hi{e KCn opor o onpe.4en-'| er c.s cne ryroluHlt BbI pa?r(e l]aeM :

f f
d , = I r c t g L - -

" c  c
K coxaaer*rto, flocJle roro, rcan Spycox ycranoBtr Ha IrrrarHoe M ecro, on 6,v.ue'r

HaM arHl{rrHBar6ct He ToiibKo cyno-

BbiM MATHI{IHbIM IIO.I"ICM, HO I,I \{AT-

rrrrraMu KaprvluKlt N'{K. 3to np}IBe-

Aer K nofl BJrerrulo .lonoJlHxTe-rsHofi,

verreprnoft AeBr4aryM, Koropat no-

Jryqprna Ha3BaH[e deeua4uu om uH-

dyx4au. Aff ee ltgxJrloqeHlt{ Itc-

flor-rb3yerc{ rptpo'rrntfr KoM nesca-

Top, npeAcrasntrcuryrfr co6oft co-te-

Tanye AByx o.UtrIaKOBbIx Bepflrgan6llblx 6pyCrcOn, ycTaHOBneHHtIx BO 83aHN{HO 11ep-

neHII,IKyJUlpHbIX BePflIKa-nbHbIX IsIOcKOCT.sx' npoxOAtliILD( qepe3 UeFrp KoMnaca

(p[xc. 5.12). llapanerpsr 6pycroe mt u m2 noa6lrparcrcx lt3 ycnoBut:

i r . -

^ r = ^ l m i * m ;  = m r 4 2 , (5.1e)

t ne n p - 3 Haqe Hne pe3 ynbTi.rpygqe r o flapaM e'rpa, ue o6xolpor or o .D.]at{ KoM ne Hc at[,11l

cocraBJrrroulefi mZ cy.[oBoro M arHrtrHoro

nonx. Herpyrmo noKa3arb, qro

nZ (s.20)

(5 .21 )

Pnc. 5.1 I

iIiK,

Puc.5. I  2
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l-nasa 5, Ynutnoxeune AeBHaunu MarHrrHoro KoMnaca

ryiuxofi MK oAuHaxoso, B pe3y.;rETare qero BrLItHue Ha Hee Marr{r{Trlblx norefi, so:-

Hr,rKalouxx I{3-3a yxa3ar{Horo HaMarHI{rII{Ba}tfir, B3auMHo KoMfleHcnpyrorcx [5] u

iIeBIIalIIt,l OT HHAyKrIr4r.r He BO3Hr,rKagT.

5.6. Ynuqmoxenue qemgepmvort deeuaquu

L{ereeprHar aeB[aq]ril BLI3EiBaerct MafHHToMrrrKlrM cyJIoBbIM r(eJre3oM s, cJIe-

.{oBareJrr,Ho, rur ee ycrpaHexnx ueo6xoAr{Mo HcnoJI}3oBarE Marurrousrxnft Mare-

pr'raJ-r, pa3Meuaeutrfi a paftone KapryruKH MK. }rO'�r Marepl{aJr, HaMarHr{rMBiurcL cy-

roBbII\{ MiIrHr4THbIM noreM, co3Aaer csoe coScrseHHoe nolle, Koropoe, KaK Ir cyAo-

Boe, Bbr36rBaer orrcrrogegrie Kapryrrrrur MK. 3aaaqa cBoAtrrcf, K noA6opy lapaMerpoB

KOMneHCaTOpOB H prBMellleHHrc rr( rarru,r o6parou, vro6rr neBHaulu. nopoxnae-

Mtul nMr.r, 6sura paeua no Berr{rrr{He H nporlrBonono)KHa no 3Har(y AeBuaurn, Ilopox-

ilaeMofi cyloBsrM nojreM. ?ro sogrr{o)Krro ToJrEKo Tor,44 Kof.aa xoes$Nrq.rerrbr D'r

E' ue'rnep'rnoft lesr4aunu, o6yc,ron,renxoft cyAonuu [oJreNt, paBubr, coorBgr-

crBeHHo, ro:QQuuraeurau D'* u E'* aer.uwryru. [opoxlaeMofi KoMfleucaropaMrr, tr

uil{eroT IIpOTHBolloJror{Gbre 3HaKI,I.

Paccuorpuna BHar{aJIe np}rHr_u{n KoMneHcaufin Cl}dC D'AH" KoeS$urrnern D'

:toft craru ofipeAert-fierc.s cjle.u]rouriM paBeHcrBoM:

, 1 r  - a - €

2A
Karc erlAHo u3 pr{c. 5.13 [5] cy.[oB6re napaMerplr a n e tureror orpnuare,rrnrri :nax.

lla nparrme, K ToMy )r(e, qucilenHoe 3HaqeHr,re napaMerpa d Mexbrlre, qeM uapaMsr-
pa e. 3To cBnlererbcrByer o roM, 'rro cyAoaoft xoeQ$uwerrr verneprnofi AeBr.ra-

usu lrMeer nojlo)KrireJrbHrri sHar, Creaosare,.rsuo. xoorp+nruewt D'*,{olxeII 6rrrr

I{eH6rrre Hy-nfl.

B xaqegrue KoMnencaropoB MoryT 6srrr ngrru 3iIeMeHTbr nro6ofi Qopurr, uo na

npar(Tr.rKe qaqe Bcero npnrlerurroT npo/torbHbre r{ nonepeqHbre 6pycrur }Ijrx uapb].

Konrexcarop HaL{arHarrnBasrcr npo.qoarxofi (*t) a nouepevuoft (+)C

cocraBnslouuMr{ 3eMHofo nonr (puc. 5.14). B roqxe O ( uerrrp rovnaca) rarofi

KoMJreucarop co3.IIacT clusr (- a,n v ( + e*Y ).3ro 3ua.urr, qro napaMeTp a* 6y.uer

orpr{uaTenr,HbrM, a napaMsrp e( - [oJ'ro)K1{TeJrbHErM. B pe:y:rrrare roo$tplruuerr
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5.6, YH['{roxeHhe qerBeprHoh Aeeuaunu

Y

/ .  \
^ /  

- A p - \ + e t )
I ) r  = -#  (5 .23)

lAt

BcerAa 6yaer orpuuareJrbr{ErM.

Tanum o6pa:olr, sJreMern u3

MrrKoro $eppouarueruxa, ycra-

nosreHHl,rft c6ony or KoMnaca,

MOX(eT CTaTb KOMneHCaTOpOM

ueraep'rnoi ^eBlaa\tlu, ec,u.r 6y-

!--t--:

Pac .5 .13

Aer Br,rnorHeHo ycrroBne lD;l =lD'!.

,(.nr rolnnencarrnr,r AeBHarIr.iH o6rr.Ino

6epy"r aaa 6pycra ulu uapa n ysrauaBnu-

BaroT rD( cuMMsIptI[II]o oTHoc[TeJIbHo

npoAonrHofi nnocxoqru MK. Pa:ueprr

6pycxoa no46nparor rro cneqnulrHoft ue-

To4r{Ke, cyrrrnoc'Tr, xoropoi 6yaer pac-

cMorpe'a HlDKe. 
Psc' 5'14

B 6olrruuHgrBe cfiyt{aeB }'rryIqroxeHue veraep'rHofi ,reBuauux orpanr{rrr4Baerct

Kounencaqfleft paccuorpennofi CMC, TaK KaK cuna E'LH olhrrrHo MaJ.ra. O,4qaxo Ha

nparcr.rKe Mor)"T nMerb Mecro cn}n{€ur, Korra BJrHnHueM E'AH npeue6peqb HeJrb3r.

Torga upoa:aoAr{rcr ytorqroxeru{e o6ero< cyAonux MarHlrrHbrx cun. Hx yxr,rqro-

XatOT T€MU x){te KOMneHCaTOpaMI4, XOTOpLI9 Hcllollb3ytoT0t NIfl. ycTpalIeHlltfl Cl4J-tFI

D'AH npw 3ToM HecKolrbKo u3Menflrorcr pa3Mepbr 6pycxoe HJIK urapoB, a oHlr ca\ftt

pa3BopaquBalorct B ropl{3onTarusofi lrJlocKocrrd Ha onpe.qeJreHulrii yr-ol. llapauer-

pu 6pycxon noA6raparo'r [5] no reirnvuue

\
I

I

a yro-r pa3Bopora ct Bbr{r,rcJurm no Qopruyae:

(5.2.{)
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Fnaea 5. Vnrrnoxenne AeBhaqhtl MarHaHoro KoMnaca

llpaxrnvecro€ yHrrtroxewre vertepruofr AeBrlaurur Jr)ruxe [poBoAarr o4{o-
BpeMeHHo c yHlrtIToxeHEeM AeBITaUHX or ]rH.!q/Kq[H, Korop€u Bo3HHKaer B pe3ynb-

TATC HAMAIHTfqWBAHilA KOMIEHCATOPOB qgTBCPTHOfi ACSNAqNT MArHI{TAMI KAPTYIIIKI,I

KoM naca. Paccuorpuu cyunocrb yra:anuoE leBuaqnn.

5.7. Cyqnocmb deeuaquu om uHlyKtluu
O6pinulrcx K c;T)trIiuo, Korla Ant KoMrreHcat[m .rsrBeprHofi .qeBl,Ialu.il{ ucloJrb-

3ytorcfl npoAoJr6HLre 6pycrra c raKrrMr{ napaMeryatM> sro rrD( nonepe.*roft rraMarHu-

qeuHocrbrc MoxHo upeue6peyr (puc. 5.15).

Marrmrue cr4,'roBbre .mlHuu uorut KagrlrrrKn,

3aMbrrarrc6 r{epe3 ynr 6pycrr.r, Htuamr,r.rrrBa-

ror ro( TaKHM o6paroru, qro rD( toxrrrfr uar-

nN'rrtruZ florrcc oKa3brBavrcr r6rusn cerep-

Hofo no.moca KaprtarrrKr,r, a cerepr*ui - g6ru-r-

3rr rox(Horo noJrroca KagryruKl{. B pe:ynrrare

raxoft naMarHraqeHHocru 6pycxu o6pa:yor r
qelrrpe KagryIulc.r MaIHr{Tr{o€ rroJre c sanpr-

r(eHHocrLlo II;. B zrlrt. ycJroBr4n& Beroop pe-

3yJrbflrpyorrlef Hafiprxeuuocrr.r Marnurr{oro

nons H'6yAer orrinoneu or rulocrocrr{ Mar-

HTdTHOTO Mepr4JMaHa Ha yron d;, xoroprfr lr

tBruerct Aesuaurefi crr r{Hltyxuwr.

Crenenr HaMargr{qeuHocru 6pycroe r{ BeJrr{qEHa nopoxaaeuofi uMu aeBnaqr.ill

3aBr4CHT OT Kl-pca Cy.qHa. Ha fJraBHbrX KOMnaCHbLX, rrypcax oHa paaHa nymo. ,{,efice-

B[TeJrbHO, ecjrr.r cy.uHo I4IET Ha Ce-

Bep r.rlrrl ror, Beroopa II; u H'(puc.

5.16) Syayr KoJrnr{HeapHlr tl pac-

NOJIOXEHbI B TLNOCKOCTI{ XOMIIACHO.

ro MepI4JIaaHa. B pesynl'rare our,l

He cMorvT oTKlloHr.rTb KapryIIIhJ OT

3Toro MepnAl4aua. flpu BocrorrHbrx

P n c . 5 . l 5
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5.7. Cyrqxocru AeBraqhh or r,llrAyKrlxl4

u 3ana,qH6D( Kypcax cyAsa KoMneHcaropbr ue 6y,4rr Haruanil{qurarrcr xapryuroft

I{, Kax cJreAcrBne, p.eutraulzc. raxxce 6yaer orc}"TcrBoBarb.Csoero MaKcI{}ryN{a Ae-

Bnauu{ or nHr,vKrtr{rl 6yAer Aocrnrarb Ha qerBeprHbrx Kypcax cyilHa w, cneAoBa-

Terbno, 6yAer Hocrrr veraeprnofi xapaKrep. Arr.rrrnnryaxoe 3Har{euue leBrrauur{ Ha-

3blBaerct npu1.rutrceuNauu xoe$Qu4ueHmov uudyx1uu, a ero roqHoe 3HaqeHHe on-

peAen{erct Miu(cliMzrrrrn6l\r 3gaqegr.reM cr{rryca aeB[aur4r4. 3uar xoa$QuuneHTa I'rH-

.4yrotr4x D; onpegemroT no 3HaKy A€Br{aqnr }ra \apce 450. Ec,'rs AeBr4aqr{r 6+s > 0, ro

u xorQ$xwerr D; > 0.

Puc .5 . i7 P u c . 5 . 1 8

Kar cneAyvr Ir3 prc. 5.15 npoaoruHlte 6pycxN co3Aaror .4eBEauI*o c xooS$n-

uneHToM Di> 0.Herpyaao y6e4r,nrcr u rolr (pnc. 5.17), vro nonepeqHrre 6pycrur

co3a€uor AeBHaL{Hro c orpr.qarellrHrru noaSQrErrlreuroM HHAyxrllal{. Taxru o6paaou,

nOsBJlteTc,lt Bo3MOXHOCTb yCrpaHeHI'It AeBHaIIHH OT IrrH,qyKIIIil4 ffweM I{clOJI$OBa-

nns o6erx rnnoa 6pycxor. I,{x uapauvrpbr H pacrorroxenxe MoxHo nrt6paru rax

$uc.i. 5.18), vro6rr pBy'nbrlrpFo!\ax uwa H; or npoEonrnrx lf;1 r4 norrepesHbx

112 KOMneHCaTOpOB Ha,rrOSOu rlpCe 6rrra 6rr HanpaaaeHa BAonL MaxHr{rHoro Me-

plrAr.raua w \eBtrawAr 6rr ne no:surara.

Ha nparrnxe B KaqegfBe fionepeqHbrx gireMeHToB, KoMneHcnpy]orwrr( BJlrrr{He

npo.qonbublx KoMneHcaropoB, npnMeHfltot se6onrurue ruracruHbr n3 Mf,rKoro
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fnaea 5. yHrqroxeHre AeBr4aUyrn MarHurHoro KoMnaca

QeppoMarHeTI'IKa' ycTaHaBJrHBaeMhIe BIryTpI'I Halcroy3a' nol KoTeJrKoM KoMIIaca.

Yra:anxsre mrr.uacrr.rrr;r Ha3brBaror uudyx4uouuatttu. Hapuy c 3TuM l4Meercr Bo3-

Mo)KHocTb nolo6pars [pilBIIJI6Hoe cooTHolueHlre AjrrrHrrbr r{ uEpr.rHbr KoMneHcaropa

ve'iaep,nor AeBrraqnx, Koropoe lrcKlrroqaer Bo3MoxHocrb Bo3HlrKHoBeHlur AeBEa-

uHx or nH.ryKrlr.tr{. Taxne rouueHcaropbr norr{xnE Ha3Bar{re 6esuudyxvuouuutx.

Yxararurrre 6pycxr.r HaMarHr.rr{r{Barorct KaK B npoAotrbgoM, Tax I.t B nonepeqHoM Ha-

[paBJeHr,lf,x N ru< eoa4eficrBhe Ha KoM[aC 3KBr{BrUrer{THO OAHOBpeMeHHOrrry eO:geft-

STBKTO npo,itojlbHbrx u flonepeqHErx KoMneHc€xTopoB.

OrpeAetrerute BerMqHHr,r .ueBr,raruil{ gr rrr{4rxrMu npolcBoarr c rroMoqrro Kerer-

ra Mti-- c 'lfierKofi" rapryurrcof. Manururui MoMer{T vroft raprymxu uplluepno r l0

pa3 MeHErxe, qeM Marnr.rrrrlrft uovenr KagryrrKr4 o6srqnoro KoreJrKa. 9ro no:eoJrssr

npnS,,ulxeuno cqr{Tarb, qro raxalr Kaprytrrra He Bbnr,rFaer.rleBlrauun or rd{A/Krrr{!r.

5.8. Coeuecm*oe yHuqmorr@Hue eemeepmuot deeuaquu u deaua4uu
om undyxtquu

flparrlruecxoe yHurrroxeHue rrerBegrHoft 1esua\au upo[3Bo.qrrrcr rtocne
yHuqroxenl4r no.'ryrcpyrorofi .rleBtarlurr B nopry, B KoropoM r{Meercc MarHr{THiur Jra-

6opa'ropn-r. Pa6ory cneAyer ocyqesrBn.rrrb r cle,uyrourefi nocJreAoBareJrnroc,rn [5]:
. B:xrr, 8 xolrnacnrrx nexeHroB Ha ocHoBHbrx u qerBeprHblx KoMrracr{brx rrypcax

cyaHa Ha oilnH H Tor x(e 6eperonoi opr4exTnp.

r Hcnoalgyr nolyqeHHbre pe3ylrTarbr n paBeHcrBa (5.16)-:

D = 0,25 (.ldl sE + Kn Nw - Rn NE - RII sw ),
E = O,25(rcn u + KIr w - KIr N - m r)

paccqprrarb ro:$rpnulrernbr neBHarInH D u E .

r Pacc.{rrarr ros0QtrrrneHT KoMneHcarapa Dk:

O ,  =  " l  O t  *  t ' . (s.27)
o cH-srr KoreJroK BMecre c nepxHefi qacrbro Harroyra MK H orBe3rr.r nce na 6eper n

Mar-Hr.rrn'.n la6oparoptno.

o Ycrauoenrr uarrnnnui KoMnac Ha noBopornyo nnarQopuy. llo4o6parr no D1

KOMneHAaTOpbr qerBeprHofr .qesuaulffi H ysraHoBrffL rrx Ha rrrrarHsre Mesra B

'Teopenr,recxoe 
o6ooHoaauue [cflojrl3yeMr,rx.r,.rJr pacqsra 3aBgcuvocreii 6yaer AaHo Hlu€
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5.8. CoeMefiHoe yHnqroxeH[e qereeo'rHofi aeBuaurh H AeB[aqr,rn or hrulyKuiln

HaKTOy3e.

r 3arvrenu'rr rura'rrnrfi Koreror MK na xo, eror c "nemoft" rapryurxofi.

r Ha.rsrBeprgbD{ }.r'rax sgs'm 4 rreJreHna 6eperonoro opueuTnpa.

o klcno$ssys [epBoe BbrpoKegr're (5.26) pacctwra* roa$Qmluerr Di.

e Ec,rN no:$$ur*rern D7 ornr{rrocrce or roeo$ruu€}frB D1 6o;bure, ueu ua 0,4u,

cJ.re.tryer B3rrb Apyrr4e, 6raxafurue no napaMerpaM. 6pycxra ycranoBrlrb HX BMe-

cro paHee ru6parxrrx r{ BHoBL o[pe.qeJr4Tb:uauer*re D7.

r flosropcrr o[epaul4r.I ,{o rex nop, noKa p.Brrrua :naqeuufi ro:$i}uquerroa ne

eoirgr r rpe6yeuure paMXI,t. llocre storo cre/tyer ycranoBnTb B HaKToy3 rrrrar-

srrfi rorelor MK.

r Ha qerseprHLrx ymtx ssrrn 4 neJreHra 6epeloeoro opuerrrr4pa.

r Hcnonr:yq nepBoe paBeHcrBo (5.26) paccurraB rosQ$urqre[T Dz, xoropr,rft

yqr.rrbrBaeT AeBrauruo oT r,rH,{yKr{I{H.

r Oupeaenuru roe$$nnerrr nHerKIIIru Di= Dz-Q. Ecnu xo:t[t[uuuenr rnr-

.[yKqHr opeBblixagr 0,20. no ero 3uaqeHr.no noro6paru KoMrreHcaropbl .ueBnaqur{

or HtlAlxttr{t4 I{ ycTaHoB}rrL r.D( rra uITaTHbIe Mecra.

. flpoEepurb coorBercrBue rsr6panxrx KoMrregcaropoB ).Ka3aHHoMy rpe6onaur.rro,

BHoBb onpeAe.iurB 3HarreHue roe$$ruuerrra r{HryKrrfi. flocre orongareJrbHoro

noa6opa KoMreHcaropoB Bepxyrb MK ua cygHo.

o YcT aHosrflb BepxHroro qacrE HaKToy3a Ha Mecro rr pa3Bepu)"Tb ee Ha yfon

a = O,Sarctg 
*

(s.28)

. Pa3Bepgyr6 npyxrt*rrfr uo,@ec Korerxa oruocr{reJrbHo Haxro}Ba Ha yron o, B

nporlrBonoJro)KHylo cropouy.uJn roro, uro6u coxpar*rrr rpe6yer"ryro opt,lerrrarifiro

arrruyranurofi ruKarrbl MK otrocrrernHo al{aMerp€rnrxofi rutocxocnn cy,&ra.

Ha sroM 3aBepuaercr ycrpaneHr.re veroepnrofi AeBnagru{. Paccuolpeuuar 3ara-

qa HecKoJrbKo yflpoulagTcr, ecfl,r r4cnolTLj]'ror.cr 6e:lrn4yr<unoHHbre KoMneucaroprr.

5.9. YnuumoxeHue Kpe*oeoil deaua4uu

Pasee 6rurn nonyqeHbr BblpDKeHrrJr, o[peAeJrrroqfle 3HaqeHEt npo4o,rrrroii i.r

nonepeuuoii cocraB,'urcuxx CMC s npoeKIrr4lrx Ha rulocKocrb KapryurKu MK npu
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fnaea 5, YHnqroxenre AeBhaurr MafthrHoro KoMnaca

HatrLtquv KpeHa y u 4HQ$epema 0 cy&rL Koropbre r{Mexrr cjrery.Iotllrrfi siln:

/  ^ ,  r - \
x L  = {  t  r o  \ k  l x  * p c o s  g  - R s i n 0  * o -  k  

z s i n 2 0  + o - k  x  c o s  2 0 -"  
\  2  )  2  

- - - - - - -  
z  

" - - - -

y l  =  o  t '  l k  v+  Ccos  y  -  Rs in  y  +  z ! : ! s i n  2y  +  y  t  : ! r o "2y ." 2 2 _

B crury rofo, rrro B 3TI{x paBeHcrBiIX [pucyfcrB]Tor tIJIeHbI, 3aBr.rcf,rrlue or yrJroB

KpeHa fi auQQeperra, AeBnaulur MK 6yaer o.rnNqnofi or roft, Koropar nuena 6rr

Mecro npu ABr{iKeHnlr cyAHa Ha Ip{MOM XUne. /J5t rrcKjrroqeHE 4onomrutentnofi

xpettouofi AeBr4aw4u ueo6xo4r.uuo flpt,lrulTb rarue MepEI, qto6rr saacexuc X'o u Yi

crarfi r{HBapuaHTHErMI't no or}romeHr,uo K yruIaM 0 r.r y, r.e. npr4 Bcex 3HarIeHHtx yKa-

3afl HLIX ).fnoB AOJDKHET BbrnoJiHtrTbcr pirBeHcTBa:

x ; = i  t n t l f t ) x  + p c o s 0 - R s i n  o + o - k  z s i n 2 9 +  
o - k  

x c o s 2 0 =^  
\  2  I  2  2  

" - - - - -

( t+  a )x  +  e ,

y i  =  < t *T r ,  +  ecos  y  -  Rs in  T  +  Z9 -L r i n2 r  + r  ! : ! " os  ?y  = (5.2e)

( t+  e )v  +  g .

Herpyarro Br.r,{erb, rrro npaBbre qacru paBegcra (5,29) onpeaenflror zwaueunx X'1, u

Y/ npu orcyrcrBrlx Kpena u ar.rQrlepema.

,{.rx roro, qro6u o6ecneq{rb BbrrrorHeHrle groro ycJroBrut, cne,4]-er, [perKAe

Bcero, ycrpaHlrrb rro,rryKp,vroByro AeBnauwo, llpn sToM yHr.rrrroxarorcx CMC p a e,
IIopoxJaeMEIe MarItETcffBepAbIMu Marepri€uraMl{. 3arena neo6xoAnao npoBecrr.r ycr-

paHeHr4e veraepruofi aeBr4auur.r. B pe:ynrrare eroro xo:Qtfmru ewt D' = 
o 

- ^" tr'-
21

HeT paBHEIM HyJTro It, cJre.rloBaTerrlbgo, 6yaer BbmoJrlurTbcr ycJrgBne A = e. floure

)'crpaHeHwr norryrpl'ronofi u vereepnrofi reBr.raqnfi paBeHsrBa (5_29) nprany"r nng:

/  - ,  r - \

( r * *  l x  -  n r ine  *o  ̂ k  t r in2a  +o :k  X  cosz f i  = ( t+a)x ,
t  2 1  2  2

U * ! l , v - R s i n  y  + z - l s i n  2 y +  y l c o s 2 y  = ( r + e ) y .  ( 5 . 3 0 )
? 2 2

3tu pareucraa 6yayr Bbrrro.rrHrrrrcfl upu .iuo6ux yrnax xpeHa n Au$Qepenra, ecJrl{

crura R 6yner nceraa paBHa Hynro, a xo:$$nuHe:FIT e-a:K. yxa^:annrre ycjroBHrr
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s,9.yHnrffoxeHue xpeHoeo* AeBuaqHH

Mo)Krro o6ecrevrrm, ecJtr{ uprl ABrtKeHI,rr4 cyAua Ha Boqror ung 3ana4 c noMolubro

KpeHoBbD( (c nepruxarrr,noft ocuo) nocrorHHbD( MarHnroB ycrauoBr{Tb HaKJIoHeHr4e

cyAoBoro Marnr4Tnoro IoJUI, paBHrIM 3eMHoMy. Yvrrnaar, qro Ha yKa3ar{rr6l( hfp-

cax Y = Il ipac. 5,19), uoxno 3arracarE;

y'e .w = Q+ e)n , Z' = (l+ k)z + R. (5.3 l )

Kax sro cre.[ygr r{3 noJryrle}ru},rx sasncxMofreft, paBeHcrBo nax;ronemlrl cyAoBoro n

3EMHOTO MAIHI,ITHrD( NOIEfi :

Z , Z- - = - -
YL* H
oyaeT HMerb MecTo ToJrbKo B ToM

cJrf{ae, eclru e = ko a R = 0.

Taruru o6pasoM,,u,nr ).rfl.irrrox(e-

ruu lpeHoroft AeBlraur{r4 neo6xoAmnro:

r npeABaplrTeJrbHo ).wrfToro.rrb nojryKpyroByro s qerBeprnyrc AeBirawIH;

. olpeAeJutrb HaMoHeHI,Ie MarHl,trgoro nor.a 3eulu B ToqKe Mecra cyaHa;

. re{b Ha Kypc 90o nav 2700'.

r ysrauoBl{Tb B Haxroy3 BMecro KOTeJIKa Marnr{THoro KOMnaca cyAoaofi nuruEuarop;

| rtepeMeqar{ rpeHonlfi Margrdr ycr?r{oBr{rb garcnoHeHlre cy.qoBoro MarH}rrgoro

noJrr, paBrrrrM HilKJroHeHlIto 3eMHore MarHI{THoro nort. 3aKpefluru xpeuorrtft

MATHHT.

Hecuorpr Ha ro, qro oulrcaunaf; rrreroAl{Ka yflpaxelrl,Iff rpeuoroft Aer.varJn l

ocHoBarra ua [pHH{TErx B6ule Ao[]TIeHI{D(, oH4 KaK npaBl{no, BnonHe yAoBnsTBo-

pxer rpe6orarnarv npaKrxKrr K Karrecrn)/ npoBeAeHl,rt reBllaqsolrntx pa6o'r.

5.1 0. Cocmaafl eH ue ma6fl uUbt ocmamoq Hoil deeua6u u

flocne :anepueHfis Bcex .IleBr.raqr.ronubD( pa6or cocrana.rsrcx ra6nuqa ocma-

moquoi AeBrrarrn?t, no3Borufiorqax a pefice yroqnuTb ttoxa3aru{J{ MK u oqeru'ru ero

[onpaBKy. Yrarannas ra6nnua cocraBn-rerct c AucKperHocrblo LI3MeHeHHJI K,vpcoB,

paenofi 100 run 150. Ant roro qro6rt He rep{rb BpeMt Ha It3Mepeglle AeBHaliHH Ha

36 unu 24 rypcax cy.{Ha pa6orH npoBoArr B Tprr npueMa:

(5.32)
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fnaea 5. YHuqroxeHle Aeehaqur MarHhrF{oro xoranaca

) u:uepxror AeBnaur{ro MK na BocbMn maBrbrx r.r qerBeprrslx KoMnacnlrx Kypcax

cy.4Ha;

) ucnolrsyr noJry IeHHbIe AaHHEIe, paccqmbtBant roe$$nryrerrrrr IeBuatIHH;

) ucnonr:yr 3HarreHrur roa${n*rernoB .ueBr,raulr{, paccruTlrBalor ra6rnn{y Aesnaqra{.

Kar fi:secrHo, rol$$Huuexrbr AeB]raqHH cBr3ilnbr co 3HaqeHr.r.f,Mx calrofi Ae-

BI4aUHIT CneArIOIIIr.rM COOTHOTUeHTIeM:

sind = A'cosd + B'sin KK + C' cosKK + D'sin(LKK + 5)+
+ E'cos(KK +6)

Vurrrrrsar, qro flocre ].HLrqroxeH]IrI AeBHarry[I ee ocraror{H€ul BenFrI4Ha Aocraror{Ho

Miura, BbrpzDreune (5. 3 3 ) MoxHo 3aMeHHTb npudlraxer*ruru :

5 = A+ Bsin KrK + Ccos KK + Dsin 2RR + + E cos2KK, (s.34)
rlle 4...E - npn6lnxercte ro:$Qurg.rerrrrr ,rteBrlalu*{. .{m yxasar+rrx Brrrrre BocBMH

hfpcoB cy.ryra 3uaqexnf .[eBr.raqlli 6y4rr onpe4elrrrc.r creAJnour.rMr.t paBeHcrB€Mr{:

5 r  = A + C + 8 ,  d , , r r  =  A + B S o + C S u + D ,

6 r  =  A+  B-  E ,  6s r ,  =  A+BS,  -CS4-D ,

6 s  =  A - C + E ,  6 s w  =  A - B S 4 - C S o + D ,

6w = A-  B -  E 6ruw = A-  BS4+ CS4- D,
rAe Sa - paBHo cl{Hycy 450. 3Ts paBeHcrBa [o3BoJItroT Hairrr.r rrrpa:reHEj{, r,tc[oJ]b-

3yrr Koropbre Mo)KHo onperenlrrr 3HarreHur rosrftfnqr.reHroB AeBrlarun MK. &rx

sToro cneryer yMHotclrrb JIeBbIe I{ [paB6re qacrr.t paBeHcrn (5-35) Ha coMHoxr.rreJrr.r

r{cKoMoro xoe(!Quur.reura.{eBuaunr{ l.l cJIoxHTr nofiJrrregHlre 3aBr.rcr4Mocr}L

Yvrnuna.a, qro coMHoxrmeleu ro:d$ruuewtaA Bo Bcex paBeucrBix rBJurerct

err{Hrrua, cJro)Kr4M caMr{ paBeHcrBa (5-35). B perynrT are nafiAerrl:

I6i = 8A, (5.36)
r.ce 4 - 3Haqeune AeBrrar&[r Ha Kar'r(AoM (l - ou) rr3 BoctMX KypcoB cywa. YIs

Bbrp€DKeHwr (5.36) oreayer,'lro

(5.37)

(5.35) na coMHoxr4rciru npr-r xoeQSuunerrre Aenr.rawm B.

(5.33)

(5.35)

t 6 '' l  - . 1 - / - l
- 1  - -

8
Yusoxnlr paBeHcrBa

B pesy,rsrare ilojryquM:
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5. 10. Cocra gnenue ra6nuqu ocraroqHoi AeBrauhh

6"uS+ = AS+ + BS? + CSt+ D,t4,
6 z = A + B - 8 ,

6ruso - AS+ + BSl - CS? - DS +,
-ds"So = -A.S+ + BS?+ Csi - DS+,
-6w = -A+ B+ E,
-d*so = -A,S+ + BS? -CS?+ Ds4.

Czura4uuar naftrennrre BbIptDKesI.IJr, 6yAeu naerl:

6, -5* + (6vr -dr, +6r, -dr,")so = 28 + 48fi = 48. (5.3e)
Orcro4a cneryer, qro

B =o,2515c -dw +(6rlu +drr -6r" -6,n-)] (5.40)

(5.4 i )

flocneAnee paBeHcrBo Moxsr 6tnn sanucar{o HacKoJrrKo B r{HoM Bfi,qe:

B = 0,25)di sini,
rne rroA i rar xe cnetryer rrouuMarb oaHH r{3 BocbMr.r KoMnacHbrx KypcoB (/,

4f ..31f). flocrynae aHaJlorgtrHo, HerpyrHo nor).qrrb BbrpoKeHr.rr &r{ or'fturbHbrx

ro:QQmgrernoa:

C=0,25)4cosi, p =Q25)6,sinZ, E =0,2526;cas2i. (5.42)
l l i

3naqeHnr rosS$nqnexroB AeBr.rau{a Moxlro Br,rpa3rlrrb r.r qepe3 u3lecrHLre

KoMflacltble fieJlelrrfi, ecJIH ) Iecrb, qro 6 = MII - Kn , rrc MfI - uarnrtrrurfi

flereHr Ha op]rer{Tnp, xoropufi He 3aBncrrr or Kypca cyaHa. Tax, Hanpr{Mep. ecnu

noAcraBlllrb 3Haqeuue AeBr.raufr B paBeHcrB4 onpeAeJrrloque xoeQ$uwreHTbr qer-

aegruoi AeBxalpnr.r, To rtoir.vrtuM BLlparr(eHr4rr, Koropbre ucnoJlb3oBitrrncb rrpr,r o[uca-

nrr.r cnoco6a ycrpaHeirlu verrepnroii .ueeirargau MK:

D = 0,25(KN SF + RII NW _ RIINE _ ffi,*),

E = 0,25(KII r + KIIW _ K]I N _ ffi ,\
(s.43)

flocre roro, KaK onpeAenenr,r xootfrfuqr4eHTbr ocraroqnofi ,qesuaqralr MK, lry

3HaqeHr.rr noAsraBrurror B paBeucrBo (5.34) rE Br,rqucJr-rrror HcKoMEre BeJrrrqriHbr ocra-

roqnofi AeBrlarprx Ha p€urJrrrrHblx Kypcax cygua. Ec:rN Ha cylne orc).rsrByer Bbiqrrc-

J'[.ITeI6Har TeXHUI{E TO Alrt paCqETOB MO}KHO BOCIOJIhSOBaTbC' CneqI'I€uIr,HbrMl,I

(5.38)
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Fnaaa 5. yHhLffoxeHHe AeBHaqnH MarHhrHoro KoMnaca

6rasraun [3, 5], s Korop6D( c qeJrbro ]'r\,reulrreurur BeporrHocrr{ [orBJleHr{r omn6ox

Ta6nln oclaro.{Hot Aedawr ft(

Klpc{AaA)
t43MepeHrar Ag€r€1ltr (Ipg4)

Kos$O4.er*AeBr€LFa
3mqersn xoeQfiarenroe (!pe4)

Benu,.f rHa osraro.{Hoi ABB uitqrun

15 9 136 1n 30 315
qs {,8 : 4,s : 0,2 i 0,7 o,2 : 4,4 , 

'
. , :

B C D E
-0,50 -0,41 O,lS: O.ta:

:  1 :  - : -  
,  : '

.  .  i . .  . . . . . i . . . - . . . - . . f . .  - . - , ; . .:

l s s 4 5 6 0 7 5 S 1 6 1 ? i 1 3 6
i,s3, {.60, qss. o,zs o,gr, o,etl o,75i {,61' {.4o
165 180 15 210 25 24 rc 270 ffi
0.'11 0.35. 0.52 0.61 0,60' 0.51 0.37 018 om
315 330 345
4:2.7 .g:6 .p.42

0

KoMnaeori r$pc (rpaA)

AeBraLyn (rpa4)
l{orurao+rfi qpc (rmn)

Aeeriallan (rpaA)
lbMnao+tfi npc (rpaA)

leahaLp'F lrFg;

0
', 

r,qz

150
'  

{ ,15

ru
,  q l g

BbrrrficrxrerbHble onepaq[u cBeAeHbI Ao o,uroto apu$uernrecxoto aefic'rnu_f,: cro-

xerlr4Jr, BbrslrTaHHr, yMHOXeHHJT r.uIU AeneHl.lt. oAnaXO npoue r.r HaAexHee pacqeTbr

npoIt3Bo.IIItrL Ha nepcogrulbHoM KoMnbrorepe. flpn orc),TsrBnu cnelu{nnr43upoBan-

uofi nporpatvrMbr pacqgra yao6no ucnoJrr3oBarb Anr 3TrD( rleJreft Essecrn''rc npo-

rpaMM.v o6pa6o'rru f,xercrpoHHErx ra6rrcq Microsoft Excel- oAr.ru H3 Bo3MolrGLD( Ba-

pl{alrroB peueHHrr 1xa:annofi 3arrlaqn c noMorrlbro Microsoft Excel norasaH a ra6nr-

ue 5.1. B npouecce [porpaMMupoBaHr.r{ B xqefiru ra6.tsuu co 3Haqenr.rflMn pacqer-

Hbrx Beirl{qHH BBoArrcr pacqerHbre $opuy:ru. Ilocle,roro, rax 6ygyr BBeAeHbr 3rra-
qeunJr r{3Mepenuoi na BocbMR lrypcax AeBr{auI{H MK, nporpanMa [pon3BeAer noJI-

xuil pacver osraroqnofi AeBnaqru,r. B Aa.,-nnefirueu ne uorpe6yercs nepenporptlM-

MHpOBaHlrr ra6rutqrl. llpu uoueueHrn gnaqenr,rft nruepexnofi AeBlraqlu AocraroqHo

BBecTI4 IIx B KaqeCTBe HCxO,4rbIX A,rrt pacqeTa AtUIIIbtX H 3HaTIeHIUI ocrarounofi qe-

BHauur{ 6ygyr npaeeAeHhr B ceorBersrBr{e c:roft r.rcxo4roft rur$opuawreft.

3ae[cnvocrt octatoqnoii 4eana4lrfi or r$ryca cyAna Mox(er 6rrrs npe.uc.raele-

Ha u e rparlaqecroi Qoprrle. flpa erou B xarrecrBe apryMeuTa Moxer 6mt ucnolr-

3OBaH KaK uarrurrHnfi, TaK r4 KoMnacuufi rypc cyana. Ha npar(Tr{Ke yAo6Ho r.rMsrb

raxofi rpa{rux, xo'ropufi no3BoJIuI 611 6es .qo[orH]rrerlHllx BbrrrrrrcJtexufi no rpe-

6yeuomy KoMnacHoMy LTpcy H€lxoAl.rru uarnra.rmrii u uao6opor, no rpe6yeuouy

MarHr{THOrUy - xorunacsuft. oAuH H3 B03MOXHbTX Bapr.ra}noB TaKoro rpaif ura noxa-

3aH Ha plrc. 5.20 t101.
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5. 10. Cocraeneuse ra6nnrju ograroquofi Aelnauuu

PHc.5.20

B4olr ropurosralruofi ocx Ha rpa$r,rre orxlraaErBarorcs 3Haqerur llvpcoB

cy4aa. fpa$ux EMeer crrJroruuyro t.r ryr{rcrHprrpo cerrlr. EcrH aeBrrauru onpe,uene-

Ha Ha KoMnacHbD( Kypcix, To ona n Tpe6yerraou uacur:ra6e orKJlaabrBaercr BAoJTL

cruIorrlHoft !MF[wr, a ecJlu Ha MarHlITIrbx. To BAoJrb urrplxonofi. Halr6onee yAo6no]i

rBJrrercr cerK4 HarsrouenHar K oca rg?coB noA yr,rroM 60o. B gT ou cJD rae o6ecrre-

quBaercr paBeHcrBo N{acilrra6os ocefi xypca cy,rua r.r AeBnaqun. Ecrua naacruraO

rxKaJIbI AeBI{aqI{U XeJIaT9IEHO }TBeJIIIFII{Tb, TO }'POn MexJIy CIUIOItrHbII!{I4 U fryHKIHp-

HbrMH JruHurruu ueo6xo,qliuo c,{eJrarb 6o,'Iee ocrpuM. KoruqesrseHHyo oqerrK}'

3HaqeI{I4Jr yrna d nepeceqeHut cluoulHbrx I.I ItrTpt{xosrx ffIHHfi Anf, xenaeMoro co-

orHorueHwr r.racruta6on AeBr.rauul{ M6u rlpca M1 noxHo uairru, Hcnorb3yfl cne-

Ayrroqee paBeHcTBo:

s i n o . 5 a  -  M r
2 M t

(s.44)

llocne rocrpoernu rpaQrra AJI{ onp€AerreHlut KoMnacHoro Kypca -&' npr.r u:-

BecrHoM Marur.rrr{oM 4ypce .(, sa ocrr KypcoB Haxo,{tr 3lraqeHue MafHHTHoro Kypca u

nepeMer{arcb BAoJIb [rrpnxosofi rrrlrillr4 Ao nepecerrennr c rpHnoE lteBfiarn4r r{.qilIee

BAoiIr cnJlourHoi mrtlu.r ro rtepecertenus c tlrslaeir KypcoB, onpereilsror 3aaqeHl,re

K'. Ecrun 3aAaH Kypc (', ro uepeueqarlcb or ocr{ K}?coB BHaqaJre gro[' cnnoulHofi

:tntyrt, a 3iITeM BAon6 urrpl,rxosoii, HaxoAt'r 3nar{enne MarHl.rruoro rypca i(.

5.11. Oco6eHHocmu ycmpaHeHltn deauaquu e uHdyKUuoHHbIx Kounacax

B orrurque or grpenoqHbrx MarHr{THbIx KoM[acoB l{rlAyKrtrloHnble MK uroryr

6rrrr ycraHon:reur,r B Mecr(tx, B Korop6IX BJIwtHr{e cy.IloBoro }KeJIe3a Ha I,t>( noKa3a-

HHII MHHHMa[burr. ]ro no3BoJurer ynpocrrrrb AeBl{aqrioHHoe ycrpoficrno KoMnaca

lr-nu soo6ue Ee l{cllorr-I63oBarb ero, aBToMarLI3I,rpoBarb npouecc }'HKqroxeHLIt Ae-
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Fnasa 5. YHnrnoxenre AeBhariun MarHlrHoro KoMnaca

BHaUHI{, a npu orcyrcrBr{ri KoMneHcaropoB orpaHr.rrrtrrr,c{ oqeHxoft flonpaBKr,r KoM_

naca, rro3Borlttoureft ucxnroqrrrb &nr,urHue Ha ero rloKa3aHllt cy.4oBoro xeJle3a.

{ar ycrpaueu&fl B[rvrNHLlt [orryKpyroBoft, xpeuonoi H sxercrpoMarrurrnofi ,ue-

BHAU,WL Kax npaBturo, Ecnonb3)alorcr rpH napBr Ka'ryrxeK fe,rruronrqa c B3€lI4MHo

IrepneHAlrhJxrpHbrMH ocrMHr B noire Koropbtx HaxoA'Tcr unglrrrrylourGrfi .I|arsHK.

{vrreprxax AeBllaurur ycrpa}ulercf, c floMorubto KoMneHcaropoB, Bbrr]oJIHeHHLD( r.r3

MafHI'IToMtirKI,IX MarepI{aJIoB. OnpeAe,retrue BeJI}rEI[HrI cocraBJlf,IoltlrlD( rercyqefi ge-

BHA:,Jd4tr O6rr,{HO OcyuleqrBnrerct no AaHHbrM nrUeperu.rfi, noJIr{eHHbD( B pe3yJrBTa-

Te r{uprryrrurru cy,txa. I4sueprrorcr no mru :naqenrd Hanpcxenuocreir X' u y' cy-

aoBoro MarHr{rHoro loJrx Ha paBHoyAareHffiD( Apyr or Apyra ]rypcax. Brr.rucregre

nHTepecyoul{x [apaMeTpoB [por.r3Bol]rTcr npoqeccopoM c ucnoIr63oBaHr,reM ]?aB_

nerufi llyaccoua (4.1).

llepeue ABa r.r: yKa3aHH6rx ypaBHeHufi ruory"r

6srru ganncanu B one.qfton1er!{ BHre:

X' = X(I+ a)+bY + cZ + P,
'  Y '=dx+r( t+e)+ fz+e.

Yurrrsrnax, tto

X = H cosMKo Y =-H sin MK.

(pxc. 5.21), repelrrrreM paBeHcrBa (5.45), noacranne

nuecro ,Y u I ux rrrpaxen wn (5 .46):

X' = H(l+ a)cosMK -bH sin MK + cZ + P,
Y' = dH cosMK - rf (t+ e)sin MK + .F + e.

[ar cnyvar, KorAa AeBHarInr orcyrcrByer

X'= H cosMK, Y'= H sin MK.
Bo:eoru JreBbre tl npaBrre qaqru KaxAoro BbrprDtceHu;r (5.48) n KBaIr,Far [r cKna-

ALrBas rrx, [oxyqr,IM ]?aBHeHHe, orrpeneffIoluee 3aBucuMocrs y'(X'):

(x ' ) ' * (Y'Y=n2. (s.4e)
HcrpyaHo BruerE, rrro 3To ypaBHeHlre ralqercr ypaBneHr{eM orcpyxHocrx (pnc.

5.22), pawryc xoropofi paBeH ropn3ostanruoii cocraBrr{rouefr nauprxertuocrn

Marlr[THoro no:rg 3elrlu.

142

(s.4s)

(5.46)

(s.47)

(5.48)



Ecm.r mcyrcrByer ronbKo noJryle).roBtu AeBl{aur4t, To paBeHcrBo (5.47) npw'

o6peraer cne,4fiouufi slra :

X' = H(l-  a)cosMK -bH sin MK,

Y '=dH cosMK -a( t+  e )s inMK.
Ha nrocxoctll [apaMerpoB X', Y'xu paBeHcrBa onpeAe,.rtror 3JrJtrt[c c nony-

octMtt

,q= H( l+.a+ d\  P = n( l+b+ e\ . (5.s 1) .
B grov HerpyaHo y6egr.nrcx, ecirll BAonb ropl,t3oHTallbsoi octl (puc.5. 23)

r.rro6pa:nru 3aBllcnMocrb Y'(MK), a BeprllxtlrlbHoir - X'(lvIK) r-r Art KOI{Aoro LIK;

(i= 1,2, ... , n) uz o6lacrn 0 - 360" ua rurocxocna X',

Y' orugrru, TorrKy c Koop,ungaraMu X, Yi (rouxr.r
* l, 2, ... , n). reonaerprnecxoe Mecro orrN rorex o6pa-

3yer oroBoper*utfi grrllre 3rJII{nc.

Kar nnryru, HaJII{qt{e vvruepruofi aeBI4aIrI{H npl{-

. BeJro x npeo6pasoraHulo oxppKHocru B 3JIJIIanc, npu-

qeM B cr4ny ToI'o, tlTo qeTBeprflalt AeBl.raqufl HocKT ne-

pnoarrvecrurfi xaparTep, e€ cpeAHee 3HaqeHHe 3a fieplloA paBlro lryilro.

A gro cenrgreflbfl'Bysr o roM, qro ,aeQopr'lnpyr oKpy)I(HocrL gsa'teHrfi H,tter-

BeprHaJI AeBIrauHt ocTaBirreT

ee ntouraas nelrsnaeHHoft. Yxa-

3aHuoe o6qrogrelrctro no-

3BOirteT onpe.deJlliTb 3HaqellHe

uanpxxenuocru H 3eMHoro

MaTITTHOTO UOJl'fl, 3Hag nJIO-

rua.{b 3Jrjrunca, cooTBeTcT-

B)'roqero BeKropy ff' cynouo-

ro Maft{rrrHoro roru{. Tar. ec-

nn .uJrrlry no,.ryoceft 3JUIr{nca o6ognaqrrr vepet ;{ u B, ro

H =J78, / q  < t \

B srnx ycnoBfisx piBREua X'-H met reKyuee 3HaqeH[Ie ucteeprtroii rcBnaIrHH

:1X, aY'-H - q€TBeprnylo tenuaunva lY.
IA3

(5.50)

Puc.5.22

H( 1+a+d)cosMK

Puc.5.23



l-nasa 5. Yxuqroxexhe Aeshaqhn uarHrnroro xoMnaca

Ilorytpyroaar AeBvilwr, KaK oro cne4fer rls BbrpaKeHru{ (5.47), cueqaer

uerlTp 3J.rnunca Ha BeJrr{qr,rgy, paBny}o CZ+P sao:ll" oc:gr' oX' w panwyw fl,+e a4oar

ocn oY'. B o6qev cJrrrae 6ortruat ocb 3Jrlrr{Ica raroKe Moxer 6urr noaepny'ra or-

. HocaTerrbHo ocfi oX' ua uexmopstfi

yror a (puc. 5. 24).

14: scero cKa3aHnot-o BbrreKagr,
a rrTo AII' pacqeTa rrapaMeTpoB AeBr,ra-

l\Yr wttl notrpaBor KoMnaca seo6xo-

Ar.rMo 3Harb CZ+P, fl+Q, A, B u a.

Kax 1xe orMeqanocb BErLrre, Arf 3Tore
x

B rrpouecce qupKyJr{ryil{ cy,uHa u3Me-

prlorct 3Har{eHI,Lf, X' w Y' Ha ruITH

paBHoyAarreHHbx Apyr or Apyra hypcax. Hcuo$syr )?aBHeHrur $.a7) u rsMepeH-

HLre 3HaqeHm Hanp')KeHHocrefi cyAoaoro MafHr4THOrO noJrt, BbFrHC.]UnOTCr lllrrcpe-

c}.IorqEe Hac IIonpaBKE

LX :cZ+ p+ X' - II, Ly = fl+e+Y _H. (5.53)

oveau,qHo, rrro rtepBbre aBa cJraraeMlrx paBencrB (5.53) onpeqejrrror BJrr4JrHr,{e

noryrpyroaoft aeBr4aquu, a BToplre ltsa - vernepnrofi.

Ynr,rqroxenue rpeuorofi AeBr4auux B xapAagoBbD( lrH,{)iKllrroHHbrx KoM[acrx

ocyqecrBmercc c rloMo[Ibro Kotrr]?oB c roKoM IIo cHrH€uraM Qeppo:onga c Beprr{-

xalrgofi oc6ro rrytscrBl{TeJrbHogru. fianrmfi cnoco6 no3BoJrrer aBToMarr,rqecKu

cKoMIeHcHpoBaTb KpeHoByIo "IIeBHaIIruo s ffo6oft urgpoTe B oTJtr{rrge oT cTpe!'rorrgLD(

MK, rAe ee )TLIr{ToxeHI'Ie rpor3Bo.4frcc juflul A,ruI oIgoro 3HatIeHI{rI MarHLITHoro

HaKJrOHeHnr. B rex cnyqarx, KorAa He r{cnonb3y}orcr KoMneHcaroprr rpeHonof 4e-

B'{a\wv, ee Brlt{HHe yMerG[raercr ryTeM ocpe.4HeHH{ r0Ka3arurfi KOMnaca 3a onpe-

.ueeeurrrfi npoMex)"roK BpeMeHr4.

Puc.5.24

- t
I

I
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5.11. Oco6eHHocn4 ycrpaHeH%r AeBr4aqrh B uHAyKuHoHHbtx KoMnacax

ffi
5.1. KaKar AeBraqhr ycrpaHtercs c noMorilbo nocrorHHbrx raaruurog?

5.2. Ann irero Hcnon$yercl Ae$nerrop?

5.3. Inr qero ucnongyerct B Ae$neKrope nocronsxufi MarHfi?

5.4. Bogmoxno nl4 c noMor{bro ge$nerropa h3Mephrb BeprvKarbHyro co-

cTaBngputylo 3eMHoro t.tnH cyAoBoro MarHnlroro nonc?

qTo rBMepterca c noi.tol{bro 6/AoBofo urr.nuuatopa?

5.6, Ha KaKHX rrypcax ycrpaHqercn nonyKpyroBae AeBt4auhr a) cnoco6om 3pn, 6) cnoco-

6oH KonoHra?

5.7. KaKl,te cyAoBbre MarHlirrHbre chnbr ycrpaHstorcs Ha Kypcax 00 ra 1800 nph r4cnon$o-

eannu a) cnoco6a 3px, 6) cnoco6a KonoHra?

5.8. 3a c,{er qero Bo3HHKaerAegr.raqrn or nu4yrqrr?

5.9. iJTo np€Acraurer co6ofi 6e:vrxAyrqroxnur& rounencarop vereeprHoi AeanaqilH?

5.10. 9ro npeAcraamer co6ofi roreror MK c nerxofi rapryuLxofi?

5.1 1. 3a cqer qero Bo3HnKaer u.luporHan AeBuaqHr MK?

5.12- KaxnM o6pa3oM opheHTHpyercg npoAorbHaq ocb ujr.rporHoro KoMneHcaropa?

5.13. qeu ycrpaHrercn KpeHoBaq Aeslraquc?

5.14, !4n qero ncnonssyercs Qeppogoxa c eepruranlxoli ocbto qyBcrBfiTenbHocrx B Kap-

AaHHBbIX hHAyr(qr,roHHux xounacax?
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Fnaea 6. TryHh.lecxoe o6cryrxnsaHue MarHnrHblx KoMnacoB

f.rana 6

TE)ffiHTIE|CKOE OECIIYX{HBAIIHE MATHIdIflbX KOIUI|ACOB

6.1. Tpe6oeaHue K pasMeuleHuKt MaeHumHbx KoMnacoe

OorosIGIe rpe6ouaur.u K pa3Merrleurrro MarHItrIrbD( KoMnEIcoB l€norreHrr B peKg.

MeH,{arurrx ISO 694 "Pa*rerqer*re M.rrHxrHbD( KoMnacoB Ha 6opry cy.ura" (npraroxe-

rure fl-5). OnH pa:pa6oranbr r{cxoAr r,l: Toro, qro6rr s npouecce rxcruiyrra4lr.r MK:

r 6ru o6ecneueH cno6o4arrft Aocryfi x ycrpoficruam oro6paxeruu r.rlrifopuauurl

o hJ?ce clAHa;

. uMe.rracb Bo3MoxHocrb IreiIeHroBaHwI pagllrr{Hbrx o6lercron, pac[onoxeuHhlx

BHe cyAHa;

. rlMeJracb Bo3Moir(Hocrb rrpoBeAeHltt .[eBlrar[roHHbrx pa6or;

. B!'IIltHIte cyAoBoro MarHI'ITHoro noruI Ha pa6ory KoMnaca 6bl,to lranuuanrrnrna.

Creueur BTLLtA:rrvtA Ha KoMrIac cyAoBoro MarHLITHoro no:-rr cyulecrBeHHo 3aBr.r-

cI{T or paccrorsur ero rlyBsrBmen;r{oro 3neMeHTa Ao p;BJrruHbrx Qeppouarnrrrxrx
greMeHTOB KOHCTpyKUT{E CyAHa. B ra6mlqe 6.1 ilpuaelernr peKo[IesAyeM;re MrrHrl-

MarbHbre 3Ha.reHr.rrr 3Tlfx pacstorffrft. OAHaxo Morier cJrfr}Irbct raK, qro flpn 86I-

noi'rHeHnl4 peKoMeH,4arIuE, npr.rBeaeHHrx s ra6Jlnqe, cTeleHb BJruflHnfl cyaoBoro

xe.ne3a Bce-TaKr{ oKtt3blBaercr HeAonycruMo 6onuuofi, B orou cn)4rae cileAyer !Be-

,.rr{qmL y.ilaJrer{Lte KoM[aca or r4sroqHnrcoB MarHrrrtrbrx nolefi uml nH6paru rpyroe

Megro pacnonor(eHlut Kolvtllaca.

Ta6mnra 6.1

Pexo:uen,lyevrre pacgrof,Hllfl or Norg'rKa KoMrraca ao Marsf,Tnbtx MarepnanoB

[{a:uaqesue
KOltIIaca

Paccroxgue.no He[or-
BT'OI$IbIX MATCDI,I{U]OB. M

rHHe.{o rror:tBTDKHED( MaTepr{ailoB H MaTe-
c ir3McluilollnMcr MafHI{utbIM IlO.qeM. M

Hau6olrurax /x.rqHa c!'rII

ro 30 or 40 :ro 80 3 3 u
loiree

ro 30 n 4 0 a o  l l 0 [20 x 6o:ree

flagHrrr"t 1 . 5 t,75-2.9 3 ,0 2.0 4,0
IIyreeoft r.:raruo-
fo nocl'a

t ,0 1.2- t .9 2.0 t . 3 1 a - ) 4 1 1

flvregoii :arrac-
HO|O nOCTa

1,0 t .0 -1 ,5 1 ,0 1 , 1 - i , 9 2,0
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5.1. Tpe6oeaHrq K pa3Meu{eHnn MarHrrHbtx KoMnacoB

Onpe4eler*re Oesouacnbrx paccronlafi npolt3Bo.rynct c freroM peronengaurfl,

npoBe.[eHHbrx r npr.uoxerum fl-5.

6.2. Cocmae npoeoduuau pa6om

TocHoct onpe.{eneHuJr r(ypca c noMorub}o MK, a raxxe HaAe)KHocrL pa6o'rst

npu6opa B 3Haqr{Te.irbHoft creneHr, 3aBucr,rr or BbmorneHl4r [paB]Lq ero 3Kcluryara-

rlnr{, Koropbre fipnBoArrcr B corrpoBoxlarouei AannEIi npra6op AoKyMeFra[uu.

Pa-rnaqHue Mo.qeru{ MK uoryr m,reru cnew$uqecKr4e. npncyuse rorbKo nM, 3Kc-

rlryarartr{oHHHe oco6ennocrl{, n 3To HaAo f{rrrsrBarl. OAHaxo MHorue npr{eMlr pa-

6mrr c MK rsr-flIorcx o6Enrun, qro fio3Borfler paccMarpr4Bat nx 6egorHocuTeJrbuo

K TI,r[y KOMnaCa.

Texgnqecroe o6cryrxrleanlre MK crc,rarerBaerc{:

) se or{eHxr.{ obuero cocroxHlur npa6opa;

D u: oqeuru reKyrrlrc( cocfaBr.{rorqnx ero HncrpyMeHTarbHor florpelrrHocrll Lr

npHBeAeHr{Jr nx guaqenrii B coorBgrqrBue c rpedonauutMn Texnl{qecxofi gory-

MenTau4r,r Ha npu6op:

) n: pa6or, HanpaBJreHHbD( Ha cHrllreul{e Blrusaus, cyAoBoro xeJle3a

KOMIIACA.

Ouroanyro HarpFKy no o6c,qucr.mauuro Iv{K 6epp Ha ce6x 6eperonrre

cneql{€rrrgcrbr. O,ryraxo, cyAoBbre c[eIIHaJTlrcrbI,qoJlxHbt:

F nepno4nvecKn onpeAentrb [onpaBhy KoM[aca r{ cre[eHb coorBercrBllt aarubtx

ra6rurEr ocraroqnoft aeBLIaIry[, peaJIbHEIM ux 3HaqeHHtM;

) npu Bo3HlrKHoBeHI,il{ 6onsurux omrl6or KoMnaca onpeaefiI{Tb npurlr{Hbl, o6ycno-

BIIBItrI{e Hx notBJreur{e, H, rrpu HaJrxrrr{u texHu.]ecxoft Bo3Moxr{ocrl{, ycrpa}tlrrb

4eQerrsr;

) a ,qrfiTemrGrx peIcax, He pexe oAIIoro pa3a B .IIBa - rpu Mectua, nponoal{rL

TexHr,ratecKylo [poBepKy KoM[acq coAepxaHr{e xoropoff o[pe.{eusrc{ TexHHqe-

cKuMr{ ycJroBr{rMr.r Ha npu6op.

6.3. Oqenxa mexruqecnoeo cocmosHun npu6opa

Oqenxa rexH[qecKoro cocro{Hlrt npr.r6opa npenycMarpl,IBaer:

) npoee,reuNe BHeuHero ocMorpa npraOopa:
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> rtpoBepkJ TexHur{ecKoro cocroruur rorelxa MK:

i flpoeeply KaqecTBa pa6oru nHcraHuHoHHbD( cr{sreM nepeAarrg ugtbopuaqpgl

) flpoaepny ycrpoicra Ar-{ perucrpaur,Iu (ramaclr) Hur}opMarllru, norryuaelrofi c

NfK u,ru c eanuoft rgpconofi clrcreMhr, ncrrcvarouleft s ce6x MK.

6. 3 . 1. Br.elrla rrt ocuorp npu6og>a

At-fl oqeuKr-r o6rqero cocrorHrrr npa6opa *reo6xo4rnro, npexr:Ie Bcero, fipoBec-

TH ero nuerunufi ocMorp. Ocmorp cneayer Haqarb c Mecrq rAe oH ycraHoBnerr.

B6.rnur KoMnaca He AoJDrcHbr Haxo,u4Trcr rrocropogrrxe [peaMer6r, oco6enso cno-

co6nHe [oBJllrrrb Ha ero noKlBaHss. lloqre 3Toro cJle,{yer ocMorperb caM KoMnac,

ycrpaHl.{Tb uMeroqyoct Koppo3Hro, oq}rcrl.ITb ero or rpq3r.{ II orroxr.rBruefics coll,t.

flporepnru cocrorgr{e r.r k?ennesae AeBuaqHoHHbD( MarHr4ToB, pttrleMoB r.r perynr-

TopoB 3neKTponl.rraHn;r, 3jreMeHToB orrrwrecxofi cr{creMlr Ar{qrauur{orrHoft nepeaa_

vu. liporepu-rb ocBetueHr,re upn6opa.

6. 3.2. Ilpoe,etr>xa r�exatt\rec.rono coctEogtlns xo,reaxa MK

Kounacnufi KoreJroK n fieneHrarop .rloJrxgr,l yAoBJrerBoprrr rpe6oraHnxu

IIopMarI{BHLrx AoKyMeHToB, Bt'IAepxKH a3 KCtropLD( npHBeAeHH n npu.noxceurn fI-5.

B ,Iagfnocrlt:

) r oorosHoft (repxHefi) KaMepe He AoJrxHo 6rrn rry:upsKoB Bo3,q.xq

) crex,ro KoMnacHoro KoreJIKa AoJDKno 6gru r{HcrbrM:

) a-:uuyrarunufi rcpyr AoJDKeH coBrraAarb c ropr,{3oHTaJnuo[ nrocrogrbro c

roqHoc'rurc.1o 20;

i oxcueurpxcrrrerbr rreneHraropa r{ a3}rrvryranbnofi ruxalrr rre roJDKHbr npeBsr-

uarr 0,5 uv;

> Brr3r'rpHan ru10cKocr6 neJreHraropa AoJDKHa 6rrrr, [epne]rnnKyJ-rrrpHa

iBr,trrfyraJisHoMy Kpyry r fipoxoAl{rb qepe3 ero cepeAr{ny (uerrpl;

> orpalmrcU€u rpaHb trpu3Mbr rrtagHofi MrlueHlr AoJrxHa 6rnr nepneu4xr<y-

n-rrpxa Bll3lipHoii nrocxocru leJleHraropa;

7 zaqofr qyBcrBr.rrerb'oro 3JreMe*fa KoMnaca He .iloJrxeg npenr*ua* (39)0,

rre I - ropn3oHTturrgtu cocraBJrlrouat i.rH.rI)'t<uulr MarHurHolo rroJrfl. Bbtpa_

xeHHeu{ B MItKpOTeCnax.
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6.3. OqeHra rexHhqe{Koro cocrorHt4n npr6opa

) o6qar florpeluHogrb KoMnacnoro KoreJrKa u neneufaropa He AoJDKHa npe-

mmrara 0,50;

)> uarroys KoM[acaAoJrxen 6rrrr BbrBepeH.

Paccrraorpmra Meroar.rKy Bbr[otHeHLIJ{ orAeJ.rhHblx npoBepoK n pery.n[poBoK, Ko-

TOpLre MO'(HO npOBO,q,nTE B CyAOBbD( yCnOBr4fX.

flpacrynar K npoBepKe KoreJrKa MK c,re4yer y6e4nrscx B ore,,rcrBnrl B rreM

ny36rpbroB Bo3.erx& xoropure Mor),T 3arpyr.rutrb sbeM nn$oprr.rarulu. flpu ro< HzurrlL

r{fia yAa,reH[e H3 KoTe,IKa lry3blpbKoB Bo3Ayxa, KaK EpaBr.r.no, Ipo]r3BoAr{Tcr ny-

TeM ero noBopora BoKpyr ropn3oHTarbnofi ocu rl norarrl,rBaHr,{Jr cTeM. qto6sr srs

rry3brpbKq flepeMecrll,rucb B crrerryruurErryrc noJrocrb 3 (pwc.2.4), u: xoropoft oHrl

y)Ke He cMorlr arrfi'rr o6parno. B rolr clrf{ae, ecflr pa3Meplr Bo3A}.uHoro ny3brpb-

Ka aocraroqHo 6orb[]ue E ero He yAaerct yaiumTb, To B xereroK cneAyer Ao6ae]rru

HeKoropoe KornriecrBo romacnoft xu'4Kocru, Xnqxocru AoJrl{Baerct c ttoMolllbto

cneunanrnofi BopoHKH rr€pe3 orBepcrre, r4Meroqleecr B Koprryce npu6opa.

Ilponepra ropn3olrraJrbuocru a3nr{yra"rlbHoro Kp}'ra npoBorr{Tcr c noMo-

IIIblo ny3blpbKoBoro ypoBn.rr, xoropufr HarcrraAbrBaercr Ha creK.Io KorerrKa BHaqaJ'le

napiluenbno Ar.taMerpanbuoi mocroc"ru cyAHa, a 3areM flepneH.rlr{KyrurpHo ei. Ec-

-nr.r 6yaer o6r.rapyxen HaK[oH, neo6xoAnuo BEBBarb 6eperoarx cfieuaillrr,rcroB, Ko-

Topble ycrpalurr ero. Ygrpanenrre HaKJroHa o6uqso nporl3BoAlrrc.fl rrfreM BErcBep-

JrHBaHw{ .Iaqrr.I 6araucgpoBoqHof o fpy3a.

,{a.nee cle,ryvr ocMsrperE neJreHrarop, o6parur BHHMaHr4e Ha cocrorHrle Hr{rlr

npe,UrvrerHofi MruIlerilr. Ilplt uaruvun ee nsru6os cneAyeT HaT.sH'"Tb Hr,rTb HJIH saMe-

Hr{rb Ha HoByro. llocre s'roro neo6xo;Tlr,ro npoBecr}r npoBepKy noJror(eur{q BH-

rupnoii rurocKocrn nereHraropa. B cyAorrx ycnoBr.rJrx oHa cKrra*{brBaercfl u3 rtpo-

BepKH noJloxeHs-{ npe$vernoft u uagnofi ero *rmuesefi. Hurr npeguerHoi Mi{rue-

HH l{ flpope3b r,ra:Hofi AoiDKHbr pacrroJrararbcr B Beprr{K&'nnoi uocrocru. llpo-

Beprq lTr.fi ycloaufi oclrlecrBlrior nyreM neJrer{r'oBaril{r{ orBec4 y.rl€uerrnoro sa

paccrotnlrc 3 - 4 r"rcrpa or KoMTIaca. .['ra ycrpanerrur o6Hapyxegrrlx orxloneHuli

noA npaByrc r{Jrr,r neB}ro JrartKa Mr{meHeri noueuratot npoKra.[Kn u: (lolrrra.

Ilponepxa Kapryrrrmrr na :acroft. Kar raggecrHo (r. 2.3), yroJ.r 3acror{ Kapryr!-
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fnaea 6, Texnrqecroe

KN 3ABI,ICI,IT OT CC MATHIfTHOIO MOMCI{TA, BENI{qHHbI HAIIP{)K€HHOCTU TOPETOHT'UIb-

Hofi cocras,rffoureft uarHr.rrHoro noJr{ 3e^rrlr s AaHHofi ToqKe r or MoMeHTa rpeHlrrl

B Onope noABeca KapryruKH. lloerouy B TexHr{lrecru{x ycnoBr.{D( na npu6op oroBapn-

BaloTct He rotbKo 3HarreHl4e Ao[YgrI4MOrO 3aCTOr, HO I{ Bq{I{rrr,rHa HalptrKeHHocru

MarHHTrroro nonr, IIpE noropofi .EoJu(H6r fipoBollr{Tbcr H3MepeHI{n. Tpe6yeuoe rna-

qeHI'Ie HanpffKeHHocrri Mo:Kgr 6rrrs nolyveno nocpe.4crBoM r.rc[oilb3oBaHr.rr redneK-

l'opa, c noMotrrb Koroporo Mo)KHo ycrur.rrb nnr.r ocaa6rrs cy.{oBoe [one.

Ec;rn cne[aanurue rpe6oragn K yrny 3acror KapryrxKr.t He oroBaplrBarorcr,

ero oqegrqy MoxHo npoBoAffrb npn cyrqecrByroueE tanprxeHHocrir cyAoBoro Mar_

Hrrruoro rronr, nplrur.tMal{ Bo BHr{MaHne rpe6oearr.r.r HMO.

ftr t:mepexrlJl BeJMq[HbI 3agrog, c not{orub}o raroro-ru6o He cI{JrEHoro Mar_

Hlrra orKjroHf,ror KapryrrrKy KoMnaca or ycraHoBnBruefoct flonoxeHlrn Ha yron,

parurd 2 - 3 rpaaycau. lloc,re 3Toro Marnrrr y6nparor, .rlaror Kapryrxre ycnorourb-

cr r{ cHraMa}or ee noKa3aHfiJt. H:nrepeuux noBToptlor npfi orrc'IoHeHlrr,r KaprytrrKH B

flporr{BonoJroxH}'ro c"roporry. florryparHocTb norasaHxfi ofipeAeJurer HcKor!ryn Be-

nHr{ul{y- flpr o6Hap.vxeHr,{r, HeAonygrltMoro 3acror cne,4yer 3aMeHr.rrb ruruursKy-

MK. llopraon 3aMenhr runl4rtbKll o[peAeJuercr xoHcrp]xrr{BHrrnan oco6eunocrrMrr

npr6opa n ery pa6ory,nf{rue nopfr}rrr 6eperoruu cfie[r{€uucraM.

O npurorHocr&I KoreJrra K 3Kcrrn,'araunu Mo>rgo cy.urrrb rro pe3yJrlTarant o6-

rueft elo npoBepKH, Koropar rrpoI,I3Bo.rIHTcr n 6eperoelx ycJloBr,rr{x B TaKoM Mecre,

rae orcyrcrBylor Bo3Mylrlarc[lue MarHrirubre noJrr, [opoxlaeruble 6rill.rexaur,Il4lr

METAIL'IHqCCKUMI,I KOITCTPYKI{]'4AMLT rI AP}'IITMH I{CTOIIHHK{TMI,I NOCTO'HHOTO MArHI{T-

Horo nolu. Kpnrepurrvrr KatresrBa KoreJrKa rBJrrrorc.r{ Bapr{auxx neregra r{ Ky?coBo_

ro )'rna HenoilBHxHoro oplrer{Tlrpa, noryrleHHtle B pe3ynLTaTe uruepenufi, npoBe-
j{eHHr,rx Ha BocbMrr rraBHbD( u qErBeprHbrx xypcax npI,I llocneAoBareJrbHoM IIpHBe-

r'teHlrfi Ha Hrrx KorenK4 ygr€IHoBneHHofo Ha AeBLIaqUOssOi TpeHore. Bapr-raurH ne-

JreHra Ha opueHTt{p onpeAeJUIIor KaK pa3Hlrrry Mex,rly MarHrrrgbrM ne,reHrou (nu-r

olv{ll) n 3HaqeHr.reM neJreHr4 nolwqeHHoro n}"reM ocpe.qHeuru{ AaHHbx AByx ero }r3-

MepeHrlr"r Ha AaHHoM Ky?Ce fipH nOAXOre K HeMy C pa3H6D( CTOpOH. Ana.rorrqr*nvr

o6pa^:olr onpeAeJurror Bapllau{H h}pcoBbrx ymon. yxa:aunue naptrMerpbr aoJrxHlr

HaxoAarbct B .qorlvcrr.rMbrx npeAenax. Ec,ru ero He Br,rnoJfiulerc{, KoreJror cne.rlver
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6. 3. OUeHra rexH hqecKoro cocror Hr.tr npyrOopa

nepegarr 6eperoBbrM c.rlrr6au Arr BbrrcHeHr{r npfiq}fi yxa3aHHofo HecoorBercrBr.rr.

6. 3. 3. Ilpoeepxa r,av.eczr;'a pa6o,ru Eucsa*rptoHlnEE crrctrer.r
'JeF>e4avu nHoopt"aqun

KaqecrBo 3JreKTpoMexaHfiqecKrD( crrqreM AHcTarflrr.roHHoi nepe4avr.r rur$oprrrarun

o6rru{o npoB?rgn€r no coorBercrBno rpe6oaanurna rexruuecxori 4oKyMeHTiuImr:

) ee nopora qlrcrBl'IreJlbuocru (uuuunaaJrrHoro carHara paccornacoBagrrrr, npu

KsropoM cr{creMa HaqnHaer pa6oraru);

) npevenN orpa6orxr. 3aAaHHoro yfJra pacconracoBaHr4;r c,regxrqefr cucreM'r;

) xo;r[qecrsa nole6aur.rfi, Koropoe coBepruaer cr4creMa nocle orpa60TK],r yrxa

pirccornacoBaHlllt.

Bce yra:anrue napaMerpbl B3ar4MocBr3anbr r{ nptl EcnpaBHgD( 3JreMeHTrx Korrrypa

c,re,lsueE cacreMbr uoryr 6rrrr orperynnpoBagbr n',reM E3MeHeUHc Xo:tp(puuuenra

ero ycrureHwr.

3naqeHlre nopora rlyBcrBureJrrnocrlr Mot(Ho onpeAetl{Tb rr},TeM orKJroHeHruI

poropa r{eHTpEr[bHoro pell{Tepa o:r ero paBHoBecHoro noJroxgHr4t sa se6o;rlruoft

yror (20+3). flocre 3roro crre.qyer rlarb crrcreMe Bo3Mor(Hosrr cor-rracosarLcr. 3a-

$Nrcuporarr rroKa3aHuf, rleHTparrgHoro per]HTepa. llpouecrra re xe onepaurlrr rrpra

orrcroHeHr{r.r psfopa B flporl.IBonoJrroxHyro cropoHy. flopor vyocrBHTerbHocrH on-

peAeJrreTcr KaK norypa3HocTb AByx noJtyqeHHbrx oTqeToB.

,{,rx usuepernrx BpeMeHn orpa6mxN creA,lrqei cnc-reuoft 3aAaHHoro yrna

(o6rrvno 900) onc,rorixror porop rleHTp{urbgoro perr{Tepa Ha 3Tor r4Jrr4 HecKosrxo

6orsuraft yrol. 3arettl Bxrloqalor cJleAtfl{aro crrcreMy I{ npo[3Boatr neo6xo.{urvroe

(3MepeHae. lloc;reToro KirK yron paccoHracoBaHfir 6yaer orpa6oraH, ccnrauor Ko-

,rHqecrBo ro.ne6aHHfi, coBepr[aeMbD( cncreuoE Ao ee [oJrHoro ycnoKoeHr,rJr.

Hapx4y c )aKa3aHHbrM, cJre,rygr [poBepr,rrb ruraBnocrl r{3MeHexrur noKagaHr.rfi

perurrepaMa. Ar.r sroro c noMourbro MarHHTa cre.{yer MeAreHHo n paBroMepHo rro-

Bepnyrb KaprylxKy MK Ha 3600 no ,{acosofi fipenKe u rporr4B, na6mogar, nprl

3TOM, 3a 4nrlCenUeM rxKan penr{Tepon. HanpaaleHlle I{x BpatqeilI' AorxHo coBrra-

Aarb c HanpaBregneM Bpauensc KaprytrrKr{, a caMo ABr,rx(eHHe 6rrru n_nasHrrrr,t. 6e:

pbIBXOB I,t OCTaHOBOK.

cocras rrpoBepKr{ ycrpoftcrn ajur perr4crpauHu no(a3aHr4-fi MK :aszcrr or rrna

:trx ycrpoicrB r{ oroBaprmagrcrr B TexH}rrtecxofi 4oryrvreHTaqr.rn Ha npu6op.
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6.4. llodeomoeKa Ko^rnaca dnn npoeedeuun deeuaquonHbtx pa6om
llo4roroaxa lvtK a,ir-r [poBeAeHr{r leBr{au}ro'Hbrx pa6or axlrouaet s ce6s:

> n poBephy .reBr{ar[toHHoro upu6opa Korr{naca;

F llo.qrolilry,te$lerropa K neJler{raropy;

) flporepry u perynxpoBrq r.rHx;rr4Haropa.

B cyaorux ycJroBr4rx nepBa;r npoBepKa ocyulecrBnrercr rr]TeM BueuHero oc-

Morpa AeBr.ragr.ronnoril ycrpoftcrna, B npoqecce Koroporo cJreayer y6e.[rrrcr i Ha-

ae)KHocrH KperrneHruI .ueBr{aq}roHHbrx MarHI,troB tr orc, TcrBItH xarrx-.;ru6o MexaHH-

r{ecKux noepexneHufi.

6.4.1. flogtonxa geifinexropa x Derre*Earopy

flo4roma 4eipremopa K [eneHraropy [por{3BoAr{Tcr B ToM cJryqae, ecJrr.r rura-

Hgpyercr npoBereHt{e pa6or, nanpawrerrHbrx Ha cHlrx{eHrie ypoBHJr nonp<pyronoft

,qeBHauI.tH cnoco6ou KoaoHra.

Ec,rs ucuolr:lyercr Aerbnexrop c paBHorrrepuoft ruxalofi, npexle Bcero, npoBe-

p.rlercr HyneBoe [oJIoxeHI{e r.I3Mep[rrenbHblx MafHHTor. 3ra upoaepKa npor.r3Bo.4lfr-

cr B cneAji.rouefi noc.neAoearemuocra [5]:

) lle,qeurarop ycraHaBnnBaercr Ha KoreroK rar, v.ro6rr orc.reT 1800 (S) rap-

TyxrKr4 Haxolurcc rro.[ ero npu:uoir.

) trI: ae$nerropa Br,ruuMaercfl BcrroMorarearnuft Marnr{r ra pyurofi peAyKropa

ycraHaBJlHBaercr uyleeoft orcqsr.

) [e{nerrop ycraHaBrl,rBaercr Ha qarrlKy [eneHraropa raxulr o6pasoM, .rro6u

orcqeT no a3r{M,vraJrbr{oDry Kpyry ocriucr HeH3MeHHBrM. flpOreprercx orcq€,r

nog npu:uoii fieneHraropa, xoroprrft aorx(elj ocrarrc! parruru 1800.

> Eclu orcqer H3MeHI4ncr 60lee qenr na 10, nyxno oTBHHTHTb KOrnaqOK Ha

KpbrrrrKe aet!,rex'ropa I{ BpaureHueM perynupoBoqHoro BHHTa [oABecrr4 noA

npr.{3My rlexeHraropa orc'{eT 1800. tloc,re 3TOrO KOJInaqOK U BC[OMOrareJrb-

gHE trtarunr ycraHaBnl{B€uorcr Ha cBorr Mecra.

,{a,ree cae.4yer rpoBecrr.r nptroHKy nereHraropa K AeQneKTopy. ,{nx sroro

Heo6xoanvo [5]:

) Ycratrosnrb neJleHrarop na orc.reT noa npasuoE, paauuft 900 r :ausrr.rTr or-
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6.4. floAroroexa KoMnaca Atlt nposeAeHhe AeBrauroHHblx pa6or

cq€t no a3utrYrarlEHot"ry KPYTY.

} flpunecr:u noBopoToM p)^tKH peAyl(ropa Ao }Tlopa I43MepuTeJILHbIe MarHfiTbI B

nyn€Bge [SJIO)KeHI,I9. Bcngmorarelsrurfi uamur AOntKeH 6rtl' yCtaUOaneH e

lpenfla3Haq€sHoe aJIt Hefo rHe3AO'

) YcraHoeurr.ueQ;remop o6lrqnmu nopf,AKoM Ha qaulKy neneHraropa'

i flposepr.ru HeH3MeHHocrb fio,loxeHl'rt neJleHraropa (no orcvery a3tlM]'Tanb-

uoro rpyra). Kor4a rary-firKa ycnoxoltTcfl, 3aMeTrrTb orcq€r noA npra:rraofi. ort

.[oJrxeE oTfl[qarbcr oT flepBoHarraurbnoro (4o ycTaHOBKH 4e$rrerropa) ne 6o-

JIee qeM sa0,2a.

) Ecrn orcce'r troA npI,BMof cflJll{rlaerct crr nepBoHaqanbnoto 6olee qeu tta 0,20,

TO C nOMOtrIbIO neJIeHraTOpHOrO K;1IOqa OCla6nmm BfiHTbl, KpeIUIUI{e IIZUIIKy

,u,rx 4e$nerrtpa K Mog.rwry [eJreHIEIOpa cneA.fi 3a renr, uro6rr [oJIoxeHEe 11e-

neHr€ngpa Ha KOTSJ'IK9 He I43MeHI4JIOc5, pit3BopaquBaloT qagKy BMecTe C Aetlnex-

TOpOM B CTOpOHy OTKITOHeHUT K4STIIIKH, AO6HSaTCS rlonyqeHlij{ nepBoHaqarE-

Horo cnc.rgra c rorrHoqrbp 020. lloqe 3Toro 3aKpelrtrf,Ior triilxKy BllHTaMH, npo-

Beptt HeI.I3MeHHosrr mcq€la uog npuruofi H Ha a3]ilvryraJrHoM Kpyre'

6.4.2. IIPoBePxa u PeeyJrnpoE Ka sax:n ruasqpa

llepea rlruepe6r4l{Mn uHKJruHaTOp CJreAyeT Bbmepurb Ha 6epery. Cua.ta,'ra ero

npoBepflroT ua lacroft [5]. Huurunrop rro4xernuauoT B Br.r.m(y TpeHoru u np!{-

6rn11rcengo coBMerqaror E'rocKocrb raqagnfi uanuruoE cugreMbl c llJlocKocrblo Me-

puAgarla. flOcle rOrO KaK MarHwTHarI cI{CreMa npu6opa npnAeT B ngnoxegue paB-

HOBeCur, 3arMeqaIOT OTCqsT nO ItrKaJIe. 3areU C 1OMOUILIO O.{HO1O I'rc Ma1HI'ITOB'

Bxoarrrll,fr B KoMruIeKT npr'r6opa, orKIroHJIror MarHr{rHylo cnqreMy na 1,5-2o a ry

fi1g ngyro CTOpoHy I.r, KorAa OHa BHOB6 yCnoKOI,tTCn, 3aMeqatoT aropoft OTc'lg-1. Pa:-

HocTb oTr{eToB He AoJrxHa npeBblulaTb 0,30. llpoeephy cire.ryyeT npoBecrr{ npra oT-

KJIoHeHI{H uarurrHoft cl,rcreMbl B pa3nble croponl't-

B.ropar BLrBepKa r.rHKJruHaTOpa flpe[ycMaTprrBaer oa.nancupoBkT ero MarHI{T-

nOfi Crrcfe]utr. A.n{ STOro Ha 6epery npN6op yCraHaBIHBaIoT nepneHIIl(yJUIpHo

rurocxggTlt MaTHLITHOTo MgpIrAI,IaHa I{ CHIIMIIIOT nepestfi OTcqeT. 3ateu nonopavu-

aapr npu6Op B a3lllvfyre na 1800 H cHHMarcT nropOfi OTCqcT. EC,rr 

 

nOrryuet{Hble OT-
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fnaaa 6. TexHrqecKoe MafHhTHh'lX KOMflaCOB

cqgTbl oTJIIT tlalorc.r or 900, To cHHMaroT cTeKrUIHHlro KpEIIuKy H c IloMoulblo [one-

peqHbrx 6a:raucnpouoqHbx raeK AoBoArr o6a orcqsra ao 900. llocae eroro, yc-TaHo-

BrlB HHKlrltHarop B nnocKocrH MarHr4THOrO MeprirEaH4 c noMorqbro aropofi napH

Sa.naHcNponovHrrx raeK, Koropbre pacnonoxexbr rra flpo.{or-r6Hofr ocu uarHr.rnroft

crcreMr'r, AoBo.rl{f orcqer no npu60py Ao BeJrr{qrlHbr, panaofi sarruuecxo*ry 3Haqe-

rrrrro MarllurHoro HaK[oHe]tHs B AaHHOM pa[OHe. ]rulr :arepllrarorc{ noAroroBr{-

Te.j-rBtr6Ie paSorrr.

6.5. Ynu,rmoxetue nonyKpyeoeoil deeuaquu e pelce
Heo6xoAuN,rocrb npoBeAeglur aeBnaqrroHHbrx pa6or a peftce Bo3gr.rKaer B cBr3r

c BbIxoAoM lt3 grpor ocHoBHQro KypcoyKa3arenfl - rr.IpoKoMnaca:{ila B ToM cnyqae,

KorJIa nplrHrrblfi na 6opr rpy3 Mox(er noBJrr.rilrb ua pa6ory MK. pa6ory uelecoo6-

pa3llo Har{LIHaTb C Onpe,IleneHnt \eBv?rlnt4 rra BocbM}r ruraBHBrx n qeTBeprHBD( K}?-

cax. cpaaHeuue [onyrreHHbrx aaHH6rx c flprr!.rafaeMofi ra6nrqefi AeBfiauHr{ Aaer

Bo3MoxHocrb npr,tHrrb perxeHxe o xapar$epe ueo6xotnurx aa,rrHefiurux pa6or.

Ec,ru or,rllqri-f; Aesflauufi HeBerr{Ku, to rarrneturue pa6orrr Mo)tuo He flpoBo.{ruTb,

o.{saKo, uelecoo6paano EcnonE3y.f, pesynbrarbr n:uepeun* cocraBHTb yror{H€HHyro

ra6:ruuy ograroqHofi AeBI4auHr.r. Ecau otnu.{Irfl 3HarII{TeJrbHbr, To no rt3MepeHHbIM

,IIaHHBTM cJreAyer nocrpor{Tb rpaQur AeB[aruru, xoroprrft nokarKer KaKarr cocraB_

J'rrrouau .IIeBnarInH npeBiuu{pyer r.r, cJlenoBarenbHo, qro xeo6xoAlruo npernpunsru

niur yMeHbrueHrut rrorperuHocTfi .

Hepeaxo orcyfcrByror ycnoBns unu xeo6xo.qrrMogrb [poBeAeHHJr,qeBr4aunoH-

urx pa6or B noJTHOM O6rene no MeroAr.IKaM, Onr{CaHHbrM SMUe. B "TOM crD rae

MO)KHO BoonoJrb3oBarbcx yrrpouleHHuur.r cnoco6aMlr ycrpaHeHr{f, AeBrraqEH.

Ecas ua cyArle uMeerct Ae$neKrop, yHl.rr{Toxegue AeBHarIEu Mo?rcHo npoBecrrr

lla aBlx r-rraBHbtx MarHr{TH5rX Kypcax cyaHa. JIyruHe pe3yjrETarrr 6y.qyr noJryqeHbr,

ec:ru pa6orrr npoBo,ur{Tb a cne,rylouei nocneAoBareJrbuocrr.t:

) neqr Ha Marnr.rrHlrfi K-vpc 900 n nporonbHlrMu MarHr.rraMr4 AoBecrrl aeprrarlnlo

AO H,vJIt;

} flpo.uonxar rexarb Ha AaHHoM Kypce coBMecrl{Tb urueKc rleJregraropa c orcqe-

rolr 270u rro a3uMwirJrbgoMy Kp]Ty rI, rroMecrr.rB Ha qarrrhr rreJrerrraropa Ae-
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6.5. Vxr,rwoxeHue nonyKpyroeofi .aeehaut,tn e Deilce

Qnerrop, r.r3MeprrrL Ha[pDKeHHocrb cyAoBoro MarHltrnoro nons I{'r;

F neqr Ha [porHBono,,toxugui uarnrrnui rvpc, u c noMor{Lrc [poAonbHgrx Mar-

HlrroB )D{enburrl-rr na6flroAaervryro AeBuauuro HartoJToBuHy, ynltrrroxt{B TeM ca-

utruCMC B1"H'.

) cosl.tecrlirb m1qeKc IreJreHraropa c orcrlsroM 900 no a:r.rrrry.ra,rgnofi ruKaule, yc-

TanoBrr:rb Ha nereHrarop aeQnerrop H r,r3MepflTb Hanp-rrKeHHosrb no,{r H's Ha

3ToM Kypce;

) ucnonsry* Mero.uoJlorno cnoco6a Koronra yHr{rrroxorrr, Ha AaHHoM t.}?ce BTo-

pyro cocraBJurroufo no,'rycpyronoFr AeBuauralr.

llpu orcyrmrHn 4eQnexropa r{ orHocure,[rso ne6olrurofi cocran"r.rrculefi qer-

eeprxof.qeBI{aLU.{u ee noAyngrrroxeHne Mo?rcno npoBo]Ir,rrb Ha.rlByx oproroHaJrbH6rx

MarHKTHbrx Kypcax. IIpu arov Ha6mo,uaeMa.r AeBr'raqwr Ha KOK.uoM Kypce ycrpaurr-

ETC' ITOJIHOCTbIO.

I4negrcc Bo3MoxHocrb ycrpaHenfi rr fiorryKpyroBofi 4ernaurul Ha ourBaproBaH-

HoM cy.une [4]. Ec,ru s o6racflr qyBcrBrrenbnoro 3,{eMerITa KoMnaca, y Koloporo

).Kuqro)r(eHbr nocrorHn€ur (xos$$nuuem A') n terzepruax (roet[$tlr$aenru D' lr

E') ler,nal\nc., HcKyccrBesuo co3,qarL fioJre c Ha[prxieHHocrwo 7H, HanpaBneuHoe

nporr{BonoJroxHo 3elruouy noJrro, To Ha nero 6y.qrr a;ruxrr roJrEKo [poaoJrEHtur

B')lI w nonepequan C'AH cocraanr'roruue HarrprKeHHocrlr MafHr.rruoro trom cyrua,

Bbr3brBaroque noJryKpyroBylo AeB&al1rdro. Ecnn sarer.I no:Aefisrsosatr Ha H3 lpy-

fr.rM ncr(yccTBeHHo co3,rlauHbrM [oJreM, sMr.rTHpytour{M fopu3orrraubH}'ro cocraB-

nsrcuryrc MarnrfrHoro nole 3eurm, E LIMeTL Bo3Moll(Hoqfb KplroBoro noBopora 3To-

ro noJu, To MoxHo r Mlrrr'tpoBarb MarHr{THbre hJpcbr cyAHa. ueo6xoAr.rrtrlre rrpg

yHnqroxeHlrn nonvrpponofi LeBuatJvM Mero,qoM 3pu. llprz 3ToM cyAHo [po.uoJDKa-

gr 6rrrr oulBaproBaHubrM y nprqarrsofr ctermr u;rn y nnpca. Tarrru o6pa":oM. [po-

{ecc [HprrymilHr.r cynna Moxflo 3aMeHr{rb KpyroBbrM noBopoToM [Mr{taTopa.

,{ocrouHc"rooM AaHHoro Mero,aa flBJurerct ro, rITo nocre yHrrrqrox(eung no"T'-

xpyronoft .qeBaaqru Mox(Ho, noJrb3ytcb reM lre l{Ml{Taropoi\r, gKcnepnMeHTa.Ilbrro

onpeaeJruTu ocraroqHylo AeBuaqruo Koilrrraca c mo6ofi AlrcKperHocrb]o, T.e. Ha r,"rro-

6ou romaqeqrBe MafHnrH6rx KypcoB, TaKxe Ha orxBaproBaHnoM npexnrrM KypcoM
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l-raea 6. TexHrqecroe o6urp*reanue MamHTHux KoMnacoB

cy,rlHe, He npr6erar K Bbrqucirerru flr\l vurv rpatpurecxuru nocrpoeuurM.

flpou"urocrpupyeM Bbrruecra3aHHoe. B crryqae ec:tu A=D=E-O, sa Kapryr[V

Koilrflaca ao:Aeficrnyer roJrbKo BeKTop iH, HanpannenHrri no MaTHHTHoMy Mepr{-

Auary, w BeKTopH BIII v C')J{, uanpaBJreHHbre, coorBercrBerrHo, napnnneJrbHo

npoao,rruofi r u nonepequoli y ocrtr cyAHa. EcrH BeKrop LF1 cxolrneHcr{poBaH r{

B3aMeH cosAaH Ber$op Hu, wwvwupytoulufi cpeAHee 3HaqeHr,re ropurorrra,rrnoi co-

crannxroruefi HanprxeuHocrl4 Marulrrnoro no.r{ 3elcun, To Ha rlcr\TccrBe}ruo co3-

jIaHHoM MarnrrrHoM rypce 0o .4eBnarrr4lr orIpeAeJILITcr KaK

C nontourrc AeBr{artrroHHoro npu6opa Moxuo, norL?yflcb rounencaropou (-',

)areHbrur4Tb reBriraunlo 69 no syilx. Iipr.r a'rou cuna C)Jf 6ylsr cKoMneucr.rpoBaHa.

flocne noaopora BeKropa l4Mr.rrrpyrouero noJrr na 90", T.e. r{Mnrarlln{ Hixox-

JIeHrul cyAna Ha MarHHrHoM rypce 90o, aeor,rarum 6yAer

. C,)JT
oo=qrc l9 

B)rH +H"

. B,AH
Og0=arctg 

,"

(6.1)

(6.2)

C nonoulrro Kor\tflencaropa B leuuaunonuoro nplr6opa Moxuo ]areHrrur.rr6 Ae-

BLrauHKr 696 .[o ryar. llpr arolr 6yAer cxoMnencr{posasacwra B'LH.

rlocle lroro, Ha[paBJItr BeKTop nMrlTup]roruero rlo;rt nooqepe1no B prl a3r4-

NryriurbHblx na[paB"leHE , MoxHo r4Mr.{Tr{poBarb Haxoxq4eHr{e cyAHa Ha coorBercr-

B).rouIrD( Marulrrgrrx rrypcax r.r ga6.ruoaarr ocrarocH)i'ro AeBnaulilo Ha gTnx K'?cax.

ftr npune4erurr sna.{enuft ocraro'{Hoft AeBHauHr.r K MaTHHTHrTM ycnol[lM paftona

ee ysrrqroxeHn , 3naqeHrdt ograroqnofi AeBr{atIHI{ cnegyer y!!{HoxrrrE Ha Ko-

r00uuueHr, paonrtft orHoruegr,rro )JI/H,. Heo6xoAlruo orMeruTb, rrro AeBr{aqsoH-

Hrre pa6orrt rrpu HctronrgosaHlrrl,.rn6oro H3 Hl;roxegHBrx MeroAoB cnejlyer npoBo-

.itr{Tb Ha cyaHe, orrrBapToBaHHoM Ha paCcTOrHr.Irx OT Apyrr.fx cyAoB, He MeHee qeM !o(

y.qBoeurbre ,rJrI{Hbr. Ha nptuanruofi crenxe r4rrlr ru{pce He aoiDKHlr Hilxo.errbcr B

nepHoJI pa6oru rpy3oBbre KpaHLr n Ap).r'He gftull,HEre xoHcrpyrrlrr{.
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6.5. l,lsuepexre MarHwrHoro HaKnoHeHHt

6.6. Hsuepenue MaeHumHoeo HaKtroHeHue

6. 6.7. Ilsuepeuze MaEEstFHoro r'ax;nor+.ell.trs r+'a 6epety

H:rrlepenne MafHnrHoro HaK[oHeHLrq ua 6epery peKoMeHAyeTcx [5] uporo.nrrr

r caegyrcqefi [ocreAoBareJ'I6Hocrl.r:

) C nouorquo KoMnacHoro Korem(a, ycraHoBneHHoro B BHiIkJ TpeHor[, onpeAe-

II{Tb nOIOX(eHLIe MarIlrmHOrO ruepr'rlnaHa: [OBep]I-VTb BItlIky C KOTeJIKOM TaK'

qro6n ee no.ruanSrnre xonoaKr4 (onopsr) pacnoJraraJrllcr, B rrrlocKocru MarHI{T-

HOrO MepHJIr.raHa.

) Yqraxosnrb B BHJTr(y B3aMeH (oMnacHofo Korerxa cy.4osoi lruxlr*rarop (nplt

3TOM IUIOCKOCTb XaqaHr.rft UarUltrHOft cuCTeMbI npH6opa n efo ro,loKa co uraloft

6ylvr pacnonararrct B rrloc(ocrlt uepn.4narta).

F r{eper 1-1,5 uun, Koraa MarHr{rntur cscreMa npq4er B noJroxelrue paBHoBecLIJI,

B3{TE orcqer no tukaJle. }ror o'rcqer: 6y.4er cooroercrBoBarb BeJII,Fn He MarH}rr-

Horo HaKJIoEenr.rx a.qaHHofi Toqte floBepxHocru 3ewm.

flplt urrraeperurH HulKlloHeHl,rr Mo)KHo nogrynHTb I4 HecKQilbKo l]tHaqe:

He no;Ib3oBarbc-{ KorerKoM N rpeuorofi, a, yAep)ruB€u }rHKiltrHarop ts pyKax 3a ua[-

Qur, ue4nemro noBopaqnBau npu6op BoKpyf neplncanrHoft oclt 11 cJre4ltrb 3a ero

noKrrlaHHrMn. Munurvra,qrurtfi orcqgr uarnutgofi cncreMll no urKaJIe )'KEDKer Berk-

qrtr{y MaDI{THOTO HaKIOHeHIU.

6. 6.2. Hsaepeaue Haar4trn*eEe lxax;fio*eHtts Ha cy4 te

I,Isuepewrau MarHnrHoro HzIKJIoIteHLIJt Ha cyAHe npolr3BoAtrct no Mero.qrrKe,

analorlrqnoft onucaxHofr, s creAyloqei noclleAoBareJlbHogr[:

i Jleqr Ha rgr MarHlrruuir rrirv xor"lnacrmfi Kypc, Ha i(oropoM rpe6ye'rcr Halte-

pET6 Ben[qLIHy CyAOBOTO HaKJIOHeHI4'.

) Y6paru u3 Harcroy3a KoreJIoK KoMnaca LI ycraHoBuTb Ha ero Mecro IaHKJII{-

Harop, r4cnonb3yt BXoAtuIHe B KoMILqeKT npn6opa c'beMHbIe uan$sr H oflo-

plt. Huxrunarop neobxoguMo ycrauoBlrrs B HaKToy3 rar, .rro6rt rlltocKocrl

raqansfi ero NIarHtfrHoil cracrervrgt Haxo.ilHracb B rrnocKocrrl KoMnacHoro

Mepl,rAnaHa.

) llo npourec'rrnu l-1,5 Mr.rH B3trb orcrler no ilKaJIe npn6opa.

l 1 7



fnaaa 6. TexuNqecroe o6clyxreanue MarHerrHbtx KoMnacoB

6.1 . Kaxl,le ocfioeHue pa6oru c KoMnacoM AonxHbt npoeoAlrrbcs cyAoBblr{l,r

unqecxoi cHcreMU Aucrasqrousofi nepe4aqn ux@puaqnra?

6.4- t13 qeTo cKnaAbtBaerce nqAroroBKa ge$lerropa K r43MepeHHeM?
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3AKNK}IEHHE

flocxolrry N{K n Aanrue 6yAer ufparE ponl pe3epBHoro KypcoyKa3arent,

cro [peAycMarpl4Baercs pa:pa6a'rlrnaeMl'IMl'I pe3onrol]HtMs HMO, oH 6yAer no-

cro{HHo coBepIIIeHcrBoBarbca. H sAecr ocHoBHEIe ycvu1Lrfr, no-BH,{HMoMy, 6yay1

Ha[paBJIeHbr Ha:

F paspa6OT rry fieCnOnrarrnOfi cacTellut no.&eca KapTyInKn KOMIIaca unfi cucreMll

c Mr.ftlr.rMtulbl{bl[r ypoBHeM MOMetrfOB CI'L-I C].)(OIO TpeHF B ee Onope;

) ynyrUeuue AI4HaMI{lIecKIrx xapalg1epnc1gK KapTyIUKLI n aAalTraquro ax 11 L{3Me-

HerrHro mllporbl MecTa cyAHa;

) Aalr,Heftllee pa3BrTlte CI{cTeM aBTOMaTLIrIecKorO ycTpaHeH}ls. BIrllfl]rut c}AoBOrO

MarHlirrHOrO flOJIt Ha nOKa3aHI{g KOMnaCa;

) nOsrrllteHr{e HaAe)KHOCTII UIrA}'KU[rOIIHbix KoMIIaCOB I,I CUqreM Al'rgrarilInOtutofi

nepeAaqu nnrlopuaulrn;

) 4a-nrnefruryro MLIKpoMEHHaTIopI{3a44o l{cnons3yeMoft cxeuorexunxr;

) uuxenne Moquocrl{, norpe6nxeuofi us4enuelr;

) npnuenexue BcrpoeuubD( 3HeproeMruD( aK(yMyJUITopon, o6ecnevnBalotrlla( aB-

TOlroMHOe 3neI(TpoIIHTaHIte KOM11aCOB B TeqeHI{e AJItIreJIbHOro npeueuu (He-

cKoJrLKt!( cyror).

Bce ero 6yAvr cnoco6crBoBarb perrreuuro ocnoBHofi 3a.{ar{H, HalpaBneunofr Ha

noBtrrxeHlie 6esonacrtocrll Mope[naBauwl.
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n P f n O X E H l , l t

IIPruIOITEIII{f,

11.1. Ocnoenbte napawempb,, xapaKmepu3yro.4ue MaeH umvoe none
Kar rassesruo, MarHr{THoe none Bo3Hnr€er I pes.vnETarc }Toprloqeruroro ,@u-

)Kenr4l 3apnKenHbrx 3JreM€IrrapHblx qacrxu n rn€pAou HaIvrarHrlrrenHoM Tane rff[,r

npoBo.u*{Ke c roKoM. OHo sa,rrgrcr cntroBblM H, $reAoBareJrbHo, BerffopubrM norreM.

B sagacrn{ogm or HocFTeJrt (r-rcrouHruca) MaFHLtrHoro noJu oHo Mo)Kgr r{Merb

pa3nr{rrH}'ro ron$urypaqno n BeJrr.rrruHy. llpocrpaHcreeruryo crpyrcrypy noirfl xa-

paIffepI.I3yIOT MaTHI,ITHbIMH CT.IJIOBbIMLI .llHHwIMr.t, npeACTaBJrrnOUnUE CO6Ofi SaMX-

tryTbre KpriBble, BAonb KoTopbrx, KaK 3To rlp,tHrTo c{tfraTb, pac[pocTpaHreTcfl Mar-

trnrgr,lft uolox.

Ec:rn no.ne o6pa:onano trpoBo,uil-

r(ou c roKoM i (pr.rc. fl I ), ro o'ru nunr.m

B o4topoAHof cpeAe rBJurlorcr KomIeH-

@ 
TpI{TIeCXIIMLTOKpyT(HOCT.EMI{,JI€XaIqLIMLI

B rurocKocrll, nepueru&rgitrpuofi ocu

npoBoalrnKa. llpn orov cqnragrcr, qro

uarsrrrnrtfi norox 3aMblKaercs, [gpe-

Meqalcb nporuB qacosoft crperxfl, ecJfl.t

cMo'r?eTb Ha yKa3aHryro rmocKocTb B HanpaBleHlrn, npoT{BoflonoxrroM aBrD(eHr.to

ToKa (c KoHI{a crpeJIKI{ i). Ecnu none cosAaErcr npcMornHeforrnr HaMarHlrqer{H;rM

crepxueM (puc. lI2), To cr.utoBhre;rnHr.u.r 6yayr BrD(oArrrb rr3 ero ceBepuoro rroJrloca

N u exo.urrl, a rcxuufi, 3aMbrxtuIcb Btryrpx MarHrta.

Cororcynuoc,b cr4JroBErx nuHr.rfi o6pa:yer MarHfiTHbrft norox @, nemlvuHa xo-

Toporo H3Meprsrcr n ae6epax. B cooregrcrBr.rtl c o[peAeJreHEeM Mexr)ruapo,ryrofi

3rexTporexulrqecxoft KoMrlcculr [l] :a I Be6ep upnHr.rMaercr noroK" xoropufi npu

,vOrnanun .IO rrynfl 3a oAHy cercyHly r.rH4/rcrupyer B 3reKTpruecroE qeru snercrpo-

aBlDKyrrl!.rc cu,ry r 1 eolHr.

i 8 6 = l  B . c
3'r'o aoctatoqHo Np,v-[H:IJr eAr4HuIIa I{ Ha [paKrllKe qarr,e Ecuonssylor lrr.mlre6eprt u

t20
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fl . 1. OcHoaHre napalrerput, xapaKrepilsylou{}re lrarnLfrHoe none

utttpoae6eprr.

Manlrrnrrf ttorox Mo)I(er EMerb pa3Jlr{!{nt'rc ffIorqaAb no[epeqHoro ceqeHurl,

o'r xo'ropofi 3aBHcI{r ero IrJlorHoct B. flocleArut oflpeAenqercs orHoltleulieM no-

roxa @, paBuoMepuo pacnpege;rEuHoro Ha moqaArr ,S csoero [oneper{Hofo ceqe-

sr.rs. n sroE [noua.4lr:

a = @ 
lB6/u21.

s
Be.rmw*ra-B non}"{Hna Ha3B€rHHe maztumuoi uudyx4uu rI I€Mepterctr y mecnatfTnf:

I TLt = ! 86"-u? = | B c/-u2.
Hnayrqug Marur{Tuoro nor{ tBJ'Irlercr nerropuofi oe,rr.luHoii, Beloop B xacaT elen

r uanurrno* cunogoff nHHrur I,t HanpaaJleH no e€ xoAy (pllc. lll).

Baxsofi xaparrepusruroft uarsmroro noJUI rBJUIsrct ero ilanptnciiuuocmt

H. 3a erutru.rrry Harrpxlnexnosrn r I arunep Ha Merp lU:vtl upvmwralor ralq.]o ]ra-

nprx(eHuosrb, Koropal cosAaeTcr 6ecroneqno AJIHHHrTM, ToIIKHM npoBoAHI,tKoM c

roKoM B lA uay&wrctrl'u o:r Hero e 1.u,

llapauerpu -B u l/ caxganu r'rexry co'6ofi qep€ ManilffryTo rrpoHl,n1aeMoc't"b cpegbl:

3 = 1 t 1 t o H ,  ( l )

rae po = 47t 'lO7 fHiM - Marnrrrn€u rrpoHr.IrlaeMocrl BahTla{a, ,u - o"ruocr.rrea*rar

MarHr,rruzul qponnuaeMocrb cpeA6l, n roropoft pacflpocrpaHterct MaruffrHoe no-qe.

.$u ao:ayxa 11 =I.

flocxonrry cula, ro:4efic'rByorqat Ha npoBo.ryrlrx c roKoM wrr4 Ha noJrroc Mar-

Hrrra npofloprtr{oHarlua B unu H'toro floJUI, B Koropoe oHrl [oMeIueHbI, 3TI4 [apa-

Msrpbr qacro Ha3brBator MazHumvbwtu ctutturtu. K rouy xe, B ycrapeBruefi cusreue

e.rIHHIru CfC nanprx<€HHoqrb o[peAeJuJlr{ KaK clL]ry, Koropafl aeitcrryer Ha e.qHHH-

uy MarHerH3M4 noueqduryn B LlllT€pec)-lou1ylo Hac roqKy noJ'ul, u usuepxlll ee a

epcmedax t3l $ ,a'n = 4n'10-3 3). llone. uanprx€nHocrulo n 13 4eficrroea,ro ua

eAtlrrurly MarHerH3Ma cfirofi s i AHny : l0-5 nr,rorona. Bc€ 3To no3Borlter eAuHutry

MarHgrrtMa npurutcarb raKoMy HocwreJTlo MarHlrrHoro nonr (6y4eu ero B aaJrl'-

seirureu yciroBHo Ha3blBarb edunuuaoit nazuumuoil ilaccofr), ua roroprtfr no,re,

Hanprx€unocrsw v | ,4rtt,6y,qsr Aeftcrsona, r cnnoil, pasrrofi 4n 'lO-8 HbtoroHa.
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n P h n o x E H n t

H:aecrno, qTo Ha ,4Be ToqeqHble MarHrlrTHlIe M?CQbr ftr1 H m2, p&ofiolrox(eHgbre

na paco'roflHtrir r Aplr or apyr4 6yaer gefirrnotaru cu.na, olpeAeJrreMrur cneAno-

uleft 3aslacnMocrblo:

f f i r ' f f i ,
r  = _ 7 .  Q )

Ecirr orna rr3 3Tr{x 1".., "u.ror* ep mt, ewt*wtnafl, To cwra F 6ywrnpeAcraB-

nqrr co6oft xaup-xx€rmourl MarHHTHoro rror_s B TorrKe, rqyAa noMerqeHa Macaa mi. .

D -  t l  -  f f i z
t - t r - 1 .

idr  m
u  = - m l  ,  = - .

- r  r

(3)

Cyuecrnyer cxalrpaufi [apaMerp, xapaKrep]B]Toruqft uarssrsoe none. ]ruu

irapaMerpoM rBJrrercr traruutstri rcreHquuur U. On onpeaeffercx pa6orofi, xoro-

pyo HyxHo coBepulliTb lll.tff nepeMerrleHlrc e,u{Hnqnoft uarnutnoft Maccbr I,t3 6ecxo-

lreqHocrr.r B paccMarpvBaelf,'ro rorrKy nonr, 3neuerrapxoe r{3MeHeHue noreHrlr4ana

dU nayuauxe dr lroxno uafiT u, ncnol63y{ cJreAyrcrqee Bbrpa>Kenr{e:

dU - -Hdr (4)
3aect enaK Mr.tHyc crirBr{Tc{ IIoroMy, v'ro pa6ota coBepluaerc_q ne cluroft, a Ha

[peoAoneHHe crurrr. Eclr.t nanp.rx<dHnocrr l{ cos4agrcs T oqeqnofi uarnmrofi uac-

cofi n, to, ]^{r.rrbrBarr BbrporeHr,re (3), rr.roxno 3amtcarb:

du =-m!. (s)
r-

Hurerpnpyr Bbrp&(euue (5), HafigeM 3HaqeHr,re Marur.rrHoro rroreHrllrana a roqKe,

yla,r€unofi or HcroqHr{Ka [oJu Ea paccrorur{e r:

(6)

B rou c,ryuae, KorAa BeKTop H uvresr n nexoropofi oproroHturrHoii cncreue

KoopAr{Har, orrpeaerreMofi ogranru | , j " F . Tpr{ KoMnouenru X, y,Z, wMbr re-

peMeruaeM eAr.rHlirtHlrto Maccy Ha paccTorHHe

cF :  dx. i  +dy.  j  +dz.k,

It3MeHeHr{e noreHq}raJra dU 6yaet paBHo:

(7)
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I1.2. MarHrtrHue cgoilcrBa Seppomanrrmux ren

Paccuarpunax 3ro BbIpiDKeHne rax alIQQepenlu{tu $yttxtllttl rpdx nepeueuarx

Mo)KHO yCraHOBI,ITb cneryrcu1pg CB{3b Mex,4/ cocTaBruIIOUUlrlU uanprx€uHocTll L

MATHI,TTHbIM NOTEHUI{'IIIOM NOJIfl :

x = - y - ,  y = - Y ,  7 = - {
dx dy dz

(e)

HS nOlrftelrHbtx paBeHCTB BIIAHO, IITO qaqrttble trpOlI3BO,m{bIe OT MafHUTHOfo nOTeH-

rlnaJra rro KoopalrnaraM, d3flTbte co 3HaKoM MLIHyc, paBHbI npoex4'rtll HanprxEnuo-

CTr.r MaIrrXTHorO TTOJUI n 4arurofi tOvXe Ha cOOTBSTcTBITOIIIHe KOopl{.{HaTHbIe OCs.

11,2, MaexumHble ceoilcmsa QepponaeHumHbx men

Bce Qepporr,rarglTrg6le MarepHaJIbI Moxgo pa3.qen6Tb ua pe 6olru.rye rpyflrbl -

.vazuumomeQpdarc u nazuumoMneKue. Marru.notr€pAbre Marepl{zlrlbl ltMe}or lrrupo-

Kyro rleTJrro rucTepe3llc4 B p$yJIbTaTe qero flocJle I{x HaMarHI{qHBaHruI OIIH xOpOmO

coxpiuulroT MarHr.rTHoe noJle Lr npaKrHrlecxu He pa3MarH[qr.IBaloTcg B]IeIrrH'IMI{ Mar-

HrdrHblMH IIoJtf,MIt. Hs raKoro Marepnafia rcroroBJttlor nocrotHuble MarHrrrbl, Lc-

ron*yeMlre B KaprryItrKe MK n Alr ycrpaH€Hru{ ero AeBI4aIIHII'

MaglmOUsrrule MaTepEiUIbI [MerOT y3IVIO IreTJIIO rHCTepe3IICa Ir nO3TOMy

cr4JrbHO UO.IIBep)KeHbI BJIIIflHHIO BHeIIIHXX I\{arHI{THErx uOIeE, KCnOpbIe AOCTaTOT{HO

JIetKO r4X nepeMarHI{tII{B€lIOT rr pa3MarHI*Ir{BapT.

BCsrOe FaMarHI.IqeIIHOe T9.11O I{JtrI Kolrryp c TOXOM O6:ra4am 'UCtZHun Hbw, ilq-

JileHmOn M.,. Marwrn*fi MOMeHT 3ilM1gyrorc Kq1rrypa 3neKrpItqeCKOIo ToKa paBeH

rpor,BBeAeHLIO CHJIbI TOKa Ha ll'Ioula,r{F KoKrypa H Ha[paBneH nepneH,&IqrjUlpHo K

rgrgcxoqlx Korrrypa TaIq qTO I,n ero KoHIIa TOK BHneH TeIqyUII&,r npsTlIB qapoBoi Crpe;r-

nror. H:ueprercx MarrIHTHLrfi MoMelIr B aMnepax Ha (BaAparHbIE rrrerp (A ' a')'

B cnyntae ecJln HaMarH[qeHHoe re,ro Mo)KHo flpeAcr:lB]rrb B Bure AI4noJIt' sa

KOHrIitx KOTOpOTO COCpeAOToTIeHbI MarHlrTHbIe MaCCbI + m 14 - m, to uarHrrr*Ifi uo-

MeHT 3TOIO AHrIOnt O[peaenKrct paBeHcTBoM:

M  ̂ , = 2 m ' l  ' (10)

rqe / - noroBgl{a paccrotHg1l MexAy MaTHHTH6IMK floJr]ocaMl't. A;r.fl onpeAere]tut

MarHRTHoro MOMeHTa TeJla npou3Bonuroft ipopuu ero Mo)KHo paccMaTpllBaTb KaK
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n P i l J t o x E t - i l , | t

cyNruapnui MoMeHT COBOrqlrHOCTr4 3neMerrraprrBx ganolei, onpeAeJrrroqHx Mar-

HHTHOE COCTOSHHC 3TOTO TEJIA.

N{arnurnoe cocroflHne rBepAoro reJra Moxgr onpeAeJurrbcr ero HqrvtEttuve*-

Hocmbtu. Hatvrarxr{eHHocrbto I{JII{ }rHTeucalxocrEro HaMarHHirHB auw j Ha3brBaer-

c-fl npeAen orHouleHu-f, MarHI{THOTO MOMeHTa HeKOTOpOTO O6t€rrla v aeqecraa r

lrolry o6rdrrry, KorAa nocaeAslrft crpeMr.{Tcr K r{yruo:

i = l i m M ' '- v + 0 V

Ec;ur reao HaMarHHqeHo paBHoMepHo,

. M
" V

I
f = - : -

H .

Marsntgue Marepnanll He oAuHaKoBo EaMarHnqhBarorc.fl npn ao:4eftcrnun

Ha HHx o.itr{HaKoBbrx MarHr,rrHBtx no:refi. Bc€ gasacHr or Ltx Jrta?ilumaoil eocnpu-

uilqu9ocmu /. llocneaww. onpeAeJUre'rcr orHoIIreHXeM HaMarHHqeHHOCTtr, r(o-

ropoe npno6peraer reJlo noA 4eftCrnuelr noJlr, Ha[prx€HnocEro ^F1, x aelnruxe

STO|O nonr:

( 1 i )

(r2)

(13)

Maruuttal Bocnpr{HMquBocrl BeruegrBa 3aBgcrrr He roJLbKo or ceoEgts MareplraJra,

r{3 KOTOpOIO oHO CreJraHo, Ho H or reoMgTpr{qecK}rx ero pa3MepoB. Teno navarxu-

qr.rBaerct Jlerrre BAon6 ero 6olsruero pa3Mepa. Tax" ecnr Mbr HaMarHllrrr{raer,a 6py-

coK uHnr{rrrpuqecxoft r}opuu, y Koroporo A,'rusa 60nrure AHaMerp4 TO MirrHHTHiur

BOCnpHr,rMqHBocrb Marepr,{iua 6yeer 6ollute, ecru ero HaMarHrrtrfiBarb BAoJrb o6pa-

:)roruefi, flpu'reM ona 6yaer pacrl.{ c yBeJrr{qeHfieM orHorueHltr ,4lrHHbr K arr,rMerpy

6pycra. 3ro no:eonrsr cqurarbj qro roHKHe H aruuubre MarepnaJrbr lrMeror roJIbKo

npoAorrbFryrc HaMarHItqeHHOcTb.

17.3. Ocnoenbre napaMempH cmpeflo.tnbrx HaeHumHbtx KoMnacoe

B ra6nrue 1 npuaegenu ocHoBtrsre napaMerpbr nan6olee no3Anr{x MoAeneE

oreqecrBeHHbtx MarHrrrH6rx KoMnacoB c noASLDKHOfi Xapryrurofi, a g ra6lltlre 2 -

6o.nee paunNx uoAe:reft. B nux npnurrbr creAylou[e o6olHaqenrls:
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n.3, OcHoeHure napaMerpbr crperoqHbx MaTHHTHHX KoMnacoB

r fl - HenocpeAcrBennrrft orcq€r c KaEryInKI.{ KoMnac4

r Q - orc,{gT c noMol[blo onruqecnoE c]tgreMbl AficraIilryIoHHofi uepeAa-

vu NHtpopuauuu,

. 3M - orcqsr c noMolllbro 3nelcrpoMexanr'{ecroft cl{creMbl Al'rfilanuu-

ounofi nepeAawr nHipopuarulu,

. 3l --gneKrpl+IecKoe ocBeilleHHe IUKaJIbI KoMnaca

. I\.'16 - ocBerueHne uIKtu-IbI KoMnaca c noMorqblo MacJUIHoro Qonapr'

.  *-HeTIaHH6tX.

Ta6rrnua I

OurosHr,re rexHnqecKne napanerpbl MK c xapryulcofi

TexNuqecxNfi
NADAMETD

KM145-Cl KMC160-01KMI I5 KMlr0-02 KMClOI farc

Ha3na.teHue Kpynno-
TOHHIT7K-

Hbre cyAa

flyreuoft,
cpearulfi
TOIilIiI'K

CpeA-
Hn[, ua.
lrtfi
TOHHa)K

Manue
cyAa

Ma.que
cyAa

Ma-
JIbIC
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[Hauerp
KAOTYTUKIT (MM}

145 t25 1r5 1 1 0
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65 48

Man*rn*Ifiuo'
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2 1 . , 1,9 0,3 0,07

[eua AeneHr,rfl
(rpar)

I 5
Kpe-
na 15

KorfiqesrBo
MATHUTOB

6 4 I ronr-
uesoii
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2
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KapryIuKH
I rDa.D )

0.2 0,3 0,2 0,5

flepNo.u co6cr-
BeHHlrx rone5a-
sufi (c)
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florpeuuocu
(rnall]

I I

flog4eprrulnaro-
ruau xl{.IlKocrb

|IMC-5 )nup-
:orJrEqe-
)I{HOBZUI

IIMC.5
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f1,4. OcHoexue rexHur{ecK%e napaMerpbr HfrAyKr.lHoHHbrx KoMnacoB

17.4. Ocnoentre mexruqecnue napawempbr uHAyrquoHHbtx Kowflacos

B ra6lxqe 3 nprce4enrt ocHoBHrIe rexHrirrrecKfie napaMeTprr Mopcr(rrx rirHryK-

UIIO}IHbTX KOMIIACOB.

TaSrrnua 3

Ocgognr,re rexurrrecKlle napeMerpri nHA]'KqltoHHr,rx KollnacoB

fl .5. Ocnoaxare mpe6oeaHue Hopwam.leHbx doxyuexmoe
B .qaxnolr npunoxeu?tli npnBeAeHEI ttopMbr r/r3 qsrbrpex HopMarr.rBHlrx aory-

uerron [4]:
- Pesoffoulrt IMO 4.382 (X) or 14 nox6pr 1977 r. Marnutrnre KoMrracbr. Tpe6o-

BAHVI U 3Kcrr[yaraqHoHHbre CraHAapTbI.

- Pexouen.uar{.rs ISO/R 694:1968. Paauerqenue Marnr.rrnrrx KoMnacoB na 6opry

cy,Jda.

- Ctarutapr ISO 449:1979. Marururnue KoMnacbr H rraKroy3F,r. K.nacc A.

- Cran4agr ISO: 1996. Mopcrr,re 3nerTpoMarHnrHrre KoMrracbr.
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exru'lecxnfi napa\rErp ABpair AC-83

foptl:oru
VDO Navpack
(Be;runo6ora:r.)

MagTronic
Ritchie (CIIIA)

Cogras wBcrBllreirsHoro
ljrevefiTa: <Deppo:o r+toa
Ar<ce;repouvrpon

-)
HET

3
3

I xo.irueroii

HCT

J

3
Ycr.anosxa HHIyxquolrHor o
.{aTqItKa

KapAaHon
noEec

6ecxaprlaHoaax Kapnanon
no.SBec

6ecraplanooaa

florpeurlocrs onpeaellerrnt
KVDCa {rDan}

t i I 0.2

Anana3oH pefficTparryrlt or-
rilroHerMfi crt 34.[aFHOrO

HgT + i5 +5 + 1 5

Ar{ana3orr !3MepeHlur },rnoB
KaqrH cv'nHa {fDa.[)

HET 45 H e t

florpe[Hocrb rcMeperrrur
i'rxoB KaqKH cvaxa (maa)

0 , 8 - 7 HgT C

/[uanaroH KoMneHciuqllr no-
JII,I(DWOBOT{ IeBHarltr{ { rD&l}

+60
H=9-6A/u

Yqer lesHa-
IIIM

Y.{sr Aesuaru&I
t45

Yqer ;teeuauult

,[uana:og KoM[eHcauI{H
rDenosoE .uepuaugu (rpae)

+60 Ocpe,urenueu
noKa3aHllil

Ocpe.uterrnenr
rIoKa3agtfr

Ocper'iueulreltt

roKa3aHlrfi

.Ill.rana:on KoimeHcaurr rrer-
nemnii nenuarw /man)

!2 Yqer neslrau{, Vqgr aegualtrdl Yqgr:leauarnlx

Oro6paxeHne uHfupuaumr t{nSponofi
.Itllcn'Ieft

II{$poBoe,
aHtuloroBo€

IIxrDponofi
,4UCrlneff

I{utfponoe,
aHanoroBoe

-[l4croerxocrb srcqera (man) 0 . 1 l
Ha[ptxeHne rI}'TaHI.t c 220/ttlB

50fu: =24 B
=12 ts 24B
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Pesotwsts II{O 4.382 (X)

B npurocrexuu ,l x Pesorrorrrln [prrBeAeHu rpe6oranaa no o6ecne.rex-r.to cy-

IOB grpenoqHblNll{ MaIHI{THbIMH KOMnaCaMU.

B npu:t otce uuu 2 - sxcnnyarar{rloHr{bre,rpe6onanu.r K KoMrracaM.

llr npluroxeHr.ra l.

Pexoueulyvrcfl raparrrnpoBarb, qro Bce cy.ua cua6xenrr:

) ttaexrrl.rll MarHI{rHbIMH KoM[acaMI{;

) nyrenrrlrr,r MarHr.rrHbrMI.I KoMrracaMr{ B cJryrrae! ecnu uro6paxeH}te rtrKaJrbr

TIaBHOTO MarHI'rTHOrO KOMnaCa He {BJUeTCT qeTKHM r{ AOCTyfrHbIM.U,[t pyre_

BOro, Hzxoarrrlerocr Ha FraBHoM nocTy ynpasneHr4jr pyneM;

) cpeacrraruu cBr3r{ Mexry MecroM pa3MeueHr{r DraBHoro KoMnaca u Eocra

ynpaBireHI1L;

) ganacnrru KoreJIKoM ArIx DraBHoro KoMnaca, ec.fil,r cyr'o He HMeer nvreBoro

koMnaca r4Jrra rHpoKoMnaca.

Marsrrsnfi KoMnac AoJrxeH HMerL KoMrreHcarop AeBr,raqfir{, a ra6rulqa ocra-

roqHof resr4arlurl AoJDKHa HirxoAr{Tbc.{ Bce BpeMr na 6opry cyIFa n6rulrN KoMnaca

lrpu'vevauue: B cnyr.tae, ecnH aAMhHr4crpauxt cL{hraer, qro xapaKrep MaBaHht glnusu

6eperoe nnn run cyAHa He rpe6yror Harrqfls rtraBHoro KoMnaca, Ha cyAax Bo Bcex cny-
qaex AofixeH 6uns nyreaofi KoMnac.

Ifs npuloxenua 2.

Cercrop KapryrxKg firaBrroro KoMnac4 nepeAaBaeMblt ormaqecxofi nepe,uaveft

IIpu AHeBHoM I4rH HCKyCCTBeHHOM OCBeUIeHEH He AOJDKeH 6rrrr rrenee 15" no o6e

cTopoHbr oT KypcoBoro ).rca3aTeiur.

Kapryruxa KoMrraca AoJDKHa 6rrrr uporpa4,'rpoBaua rra 360. c ounrpponxofi qe-

pe3 KaiKAbre l0o or ceuepa (000") no qacosofi crpeJrKe. fnaanrre pyu6n o6osHaqe-

urr N, E, E I7.

cynnrapuar [orperrrgocrr (nero.rHocrs rpaA].I.IpoBKr{, 3KcrlernpucllTer u Herorr-
HQsrb opueHTaur{[ orHocrrerbHo MarHr,rruofi cHcreMEr) ge Aolxna npenrrruarr 0,5"

na,rro6ou xypce.

floxasaHr.It Kapryrtrkr{ AoJDKHbT JrerKo cqrrrbrBar;cr c paccroruax 1,4 u.
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f1.5. Ocnoanoe rpe6oeannn HopMarHBHbtx AotryMeHToB

Marepuaru rvrargnrnofi crrcreMbl {3 g rvarmroB KoM[eHcaropa,{eBlrauI'IH

troJrx(Hbr HMerb Ko3pqr,rrilBFrylo cliJry He MeHee 11,2 xA' u 
-l 

.

Bce ocranbrtle Marepr{tulbl, t.Icnois3yeMlle B KoMflace lt HaKToy3e (rcpoue xolr-

neHcaropa reeuarpt.r), He roJDKnbI co3AaBarb AeBHaIIHIo 6otee (91'B)", rAe B ropu:on-

TMbHar cocr€lBJltlouru nHryKql4u B Ml,lKporecnax B Mecre HaxoxneHut KoMrlaca.

MarHrlrnuft KoMnac AoJIXeH 6snr pa6orocnoco6es [plt xto6bD( noro.IIHbIX yc-

JIOBWD(, B KOTOp6IX HaXO.qI'ITC' Cy.qHO.

Ko a cmpy xmu s Hil e no zp etaHocmtr

flplr eparqexur,r KoMraca co cKopocrElo l,S"ic u reMneparype (293+3) K or-

xjroHeHr{e xapryluKH c AI,IaMerpoM rraenee 200 MM or MepI{AI{aHa Aoil}KI{o 6rtrr He

6onee (36,'8)o, c AnaMerpoM 200 uu u 6olee (54/Bf .

florperuuoct or rpeHlut ue AoJDKHa rlpeBblularb (3/B) npu reNlnepalype

i29313)K.

llonynepuo4 roaedaHnfi KapryIuKn rpu B = 18 nmTlIoJrrKeH 6rttr ue Naenee 12

c nocne Har{ir,{bHoro c['Krr0HeHI{rI na 40", Bperrrr Bo3Bpara n :ony *lo or Mep}tlxaHa

He .IIojDKHo npeBbrlrrarb 60 c noc-ne orxlroueHlu{ na 90o ('rolrro ruu anepl4o,al4qe-

cxrlx rounacor).

K o pp e x mu py ro ule e t* c mp o f,t c m s o

Ha xarroyle aoJDKHlr 6rnr ycrpoicrBa W KoMneHcaqufi norryrpporoft n

uetreptroft AeBI{aqI{r, sussraaeN.tori:

) ropu:ornalbHbrMlr cogtaBJr{IoIUI,IMH nogrotHHoro MarHfiTHoro cyAna;

) reprnxalsHoft cosfasrtrorqeft noqronrHoro MarHerH3Ma;

) ropn:onraurnofi cocraBrffoueft uuay-wrpoBaHHoro ropl'I3oHT€InsHoro u Bep'

THKAIbHOTO MATEETA3MA.

lllecrepnar a€BHaIIurI Lt Bslclullx nopt4KoB .{oJIxHa 6rrrr lra,ra.

Koucmpyxqun

Ocnonsoe n aaapnfiHoe ocBeureFlue AoJIxHbr o6ecnequgaru Bo3Mo)KHogrL crlu-

T6rBaH[t noxagauui KapryIxKIr s ffo6oe BpeMt cyroK.

Kporr,re ocBeuleHut, Anx pa6o'ru KoMnaca He aoJDKeH rpe6ona'mcn r{qroqHl4K

3JreKrp03seprHH.
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bcnu y uraBuoro xoMnaca [Meerct snercrpruecxiul [epeAaqa noKa3alil{fr, BbI-

noilrrrro[Iar Qy*uuu [yreBoro KoMnac4 To nepeAarou?]r cncreMa Aonxna 6rnr

o6ecueqena ocHoBHFrM u araprftnrnra ucrorIHHKaMLr fiwrar;ru.

Korelor traBHono H []TeBoro KoMrracoB AoJDKeH 6rrrr ycrauoaJrerr B Kap.rraHo-

BoM rronBece ran, vro6sr ero a3lftrlranbHoe KoJIbuo ocraBarrocE n ropusorrra.truofi

JrirocKocrr.r, ecJrll ecrb KpeH HaKToy3a no 40o s rro6oN{ HalpaBneHI,tH. Korenor ne

lo,TxeH cMelrlarbcq npu nrc6olr BonHeHHH Mopfl.

Ecns ro'relor He RMegr KapAaHoBa ttorBec4 To KapryrxKa AoJrxHa 6rrrr cno-

6oAua npn KpeHe He uenee 30o s rlo6oN{ HanpaBJreHr.M.

Marepuar, ficnonb3yeMblft 4rr urroroBJreHnrr KoMnacoB, AoJDKeH 6uru npo.r-

HblM u no,{JIe)KIlT COilTaCOBaHUTO C aAMr.IHUgIpaW{ex.

Tpe6oaaurr K pacnoJroxeHr{ro coorBercrByror peKoMeuffutrrrM ISO/R 694: 1968.

CratzxaTsz ZSO 449:7979. lhnonnne x;omr,Eanl n l.;,a:rcsoyc,ll. I$lerec A.

Tpe6oeauan K nopKuponKe

Ecntl s KatlecrBe xgrlrocrlI ucnonb3ygrcr He crrupr, To rl{n xryKocrr,r cne[y-er

yKcarr rra KoreJrxe Bo3Jre 3aJraBnofi npo6rlr.

Koacmpyx4un u r,amepuai bt
Bce lra,epua.nbr, r4cnoirb3yeMbre B KoMnace, 3a ucKlirorrenueM MarHr.rrHoft cuc-

TeMr,I n KoM[eHcaropoB AeBtlaq!il4, AoJDrcrrbt 6gtru nerraan*.ngr,run.

PaccrorHue Mer{q4y K}-pcoBbrM yKa3areJreM u KpaeM Kapryr[Kn AIr KoMnaca c

nprMbrrlr crrlnblBaulleM ,aonrKHo 5srrr or 1,5 lo 3,0 MM, Arrr Kor{naca c onrsqecrofi

nepe4a.reii or 0,5 .uo 1,5 ulr. [Inpnna rrypcoBoro yKiuarenr aoJDnrra 6rrrr ne 6olee

0,5 .{e.neurrx KapryruKx. Konc'rpyxuux K}?coBoro }.Ka3arem AoJDKHa 6rrru raroi,

uro6u py,renofi mor cqrrrbrBars rroKa3a]&u nprr Haxroue KoreJIKa c KapAaHoBbrM

no.(BecoM sa 10",.ruut KoTerKa 6es rap,{auoaa loaBeca na 30o.

r30

IIacsaHxe Illeclo nanecennc Ha3BaHnr npearrprrcrnrr.
u3noToBI|TeJ{

Mecro,t rs cepnfiuoro Honepa

Korerox

Harrol,r

fle;reirrarop

Kapryru ra A.r *r,v)"ril'rb Hoe Konb rlo

B .tro6ou r"recre

Ha luqesofr flopoHe
OCHOBAHI''

Kaprlmxa A:rrvyrallbHoo Konbrlo

He rpeEyercx

Ha.'uilesofi cropoHe
OCHOBAHI{'



f1.5. OcHoeHue rpefuBaHrr HopMarhBHbtx AoKyMeHToB

Kpafi rapryrnKn, rrypcoBof yKa3aren6, ecnu oH ropu3or{r€ulen, ocrpl{e turnnb-

Kr.r, ocu KapAanoBa [oAseca AoJI]r(H6I 6rrrr pacnonoxeHsl Ha paccrotHl,Ill ne 6onee I

MM or flnocKocrlr, npoxortrqefi veper qerfpbl oceft, celsanurrx c KoreJIKoM.

Oca xapAanoBa [o.ryeca AoJDKHII 6rrrr s3aIrMHo nepnexruKyntpHbl c roqHo-

crbrc .ao I o. BHeuHc{ ocb AorxHa HixoAltrbcg B rlpoAonbHotr IUIocKocrI4 c,vaga.

Tonunga BepxHero u HIDKHeTo creKon KoreJIKa Ao:txHa 6r'trt ge tteuee 4,5 un

us o6rF{Horo r 3 lru r43 nporlHoro crels'Ia. ftr nony'cQep}FlecKllx KoMnacoB 3To

rpe6oaaune coxparurerct.

Konnac,rloJrxen pa6o'rarr B AI.Iana3oHc reMneparlpbl or -30 Ao +60'C. }Kr.4-

KocrL Aoirxna 6rrm npo:pavuofi, 6es rry3blpLKoB, He 3MyJlbnlpoBarb, He 3aMep3arb.

B xorenor He AoJDKeH npoHnxarb Bo3,rlyx. EcrH ro:.uyx l4cnonb3yerct .ulUI KoMtteH-

caur4r.r H3MeHengfi o6rerrra tKuIKogTlI, To oH He AoruKeH Merlrarb paSote KoMnaca 14

cqr{T;rBaHuro c Hero noxagansfi. Bnyrper*nefi clofi orpacxr.l KoreJIKa He aoJIxeH

ae$opullpoaamce n o6ecqeeullBarlct.

flo.ugepxrraroqiur curra B onopuoM yurpoficrne Ao,,t)l(Ha 6rnr raxofi, qrodat

93 sceraa HixoAr4Jrcf, B KolrraKte c ocrpl{eM Ium{JI6Ktt.

Kapryuxa He aoJDKHa aeQopwrpona'rrcx.

Korelorc KoM[aca AoJDKeu 6rrru ypanHoBelueH tar, wo6tr ero Bepxuee creKJIo

ocraBaJlocb B rop?t3olrriulruoE uocxocru B rrpeAeJlix 2o. fle.nenrarop u!'II4 KoMrrac-

HaJr Jryfla He IoJI)KHbI BJrlurrb Ha paBHoBecHe KoreJrI€.

Vcmauoexa

Kore;rox Aonxeu 6rrrr ycranor.neu TaK, .{ro6ut ero a3I{Ivf}'T€uIbHoe Ko,,'tbtlo oc-

TaBanoc6 ropri3onTiulbHblM npn HaKroHe Halcroy3a Ao 40o s rro6oN{ HanpaB,rleHl,In,

ero KperuIeuue aonxHo 6rl'rs na,qexnblM npu rno6ou BoJrHeHHI,l tvtopx. flogmunHlrrlr

BnerrrHr,x r.r BHyrpeHHlD( ocetr KapAaHoBa [oABeca aoruKHsI 6tru oqnoro trna.

B xorraracax 6e: xapAanora noABeca csodoAa HaKJIoHa 93 AolxHa 6ml ue

nreuee 30o.

Vy ecmeuman tu wfr gn eneam

Mouerrrr,t uHepqL{H t{3 ornocnretbHo Bcex ropH3oHTtL,-IF,HErx ocel"I. fipoxoA-l-

uID( qepes ero rottKy onopbl, ro:rxnst 6srtr oaI4HaKoB6IMl{.
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93.uolxces HExoanrbct B ropl{3ourturluoM rIoJIor(eHlrI{ H ooftBarbcs cno6o.tr-

HbrM npa HaKrroue Kore.irxa g $o6oN{ Ha[paBJreHHlt na l0o.

floc,re naqa-nEHoro orKlroHer*r.s r{3 or Margr.ngoro MeplrJIHaHa na 40o npa

reM[eparype (20+3)'C no,{ynepnoA xoae6awrft .qoJrrKeg 6rrrr ne Melee -86001 ,
\  / B '

rI.e B - ropu3oHTalrbHarr cocra$u{roruas, vrT.

Ilpuveuanue. flonynepro4 h3Mepsercf Mexay AByMff nepBuMh nocneAoBarenbHbrMn no-

noxeHhsMh 93 e nrocxocrh Mepr4AXaHa.

Bpe*r-r 3a'ryxaHlrr role6asafi ttpu anepnorlt.recrou 1{3 rrpfi HaqrurbHoM orKlto-

HcHIIH Ha 90o aolxuo 6uT r se 6oleeJ57667F.

HatrroH g3 noa geicranervr Beprr{Kalrbgoro [oJrr He roDKeH [peBbrruaro

(O,5+O,43/Q", r!.e lZ a1co.ilorHa,t pa3Hocrb r{HAyKltlrr4 Bepru(arbnoro no.ue, uxT.

fpadyupooxa
fparynpouxa KapryruKr,r (cna. Pesomour.uo IMo). flNcraHrrwr cqr4TbrBaHr.ur no-

ralasrfi AoJDIGa 6url He ueuee 1,4 u. fpa4yupoaKa rrrKaJrrr iuurvryriL:rlr{oro xoJrbrla

arur r,r3Meperrnr h1?coB6IX yr.noB orHoclireJlbrro Hocy cyana aoDKHa 6urr BbrnoJrHe_

sa ua 360o no qacosofi crpeJrKe. orcqgr 0o no uugexcy neJreqraropa AoJrxeH coo?-

BeTqTBOBaTb HanpaBneHlrrc Hoca cyAga.

Tortuocmo
B rounacax, KpoMe AucraHqr.roHHr,x, KvDcoBrur [orpeIIIHocrL He ,qo.tDKHa [pe-

Bbrrttarb 0,5" na nro6onr xypce.

florpeulrocrs noJro)KeHr{Jr rrypcoBoro yKa3areJur He.tronxHa upenlruarr 0,5".

llorpernnocrr oT rpeHr{r (crr.r. Pe:ornounro iMO).

rlorpeu*rocrr nocne qilprqnrqrru Ha 180o co cxopocrbro 6ol c He AorDKHa rrpe-

Bbrruarb (108/8)". florperuuocrs nprlr cxopocru 1,5./ c (cu. peronroqmo IMO).

3uaqeHue xoaS$uuleura ^F/or uuayruru AoJDKno 6rrrr ue 6olrme H/D:0,09.

Llenrp nelexraropa AoJDKeTI coBrraAarr c ocEro ocrplrJt lrlnlulbKrr c norpeuno-

crlro He 6onee 0,-5 lrrra,

3xuenrpracrrer uerffpa fpaAyupoBxr4 a3nrvt'"Tajrruoro KoJIbua AojDKeH 6rrrr He

6o.nee 0,5 MM orHocI{TeJILHo ocrl ocrDalt txrrnJrbKl.{"
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fl .5. Ocnoanue rpe6oaaHrc HopMarhBHbtx AoKyMeHToB

Haxmoys muna A-l

Bsrcora HaKToy3a AoJDKHa 6rrru raroft, qto6rt lrarnratH:ul cl{sreMa g3 Haxo.qu-

Jracb Ha paccrorrrxn or nany6rt ne uexee 1,0 u.

Harroys I{ Bce ero AeraJII{ AoJDKHIT r{3ror:lBJrrrBarbcf, I.{3 HeMarHI{THbIX Mare-

pHiuIoB BbrcoKoro KarIecTBa I,r npor{HocTl4.

Aoirxna 6lnr o6ecne.reHa Bo3Moxnocrb loBopora Harcroy3a orHocLITeJIbHo

I'IuaMeTparl'Hofi nngcrocq;a cyAfla Ha yrofi or 4 Ao 6". ; r

Kouneacamopu deeua4uu
MaruHrur AoJDKT{bI HMer}, BbIcoK}'Io ocrarorlnlo uuryKtlt'tto I{ Ko3pusruBu}'}o

cu,ry (cu. Pesoruoqulo MO). Marepl{an, EcrloJlr,3yeMb[i &'uI KoMneHcaufiH nHAyK-

quorrrrbx noreft, AoJIxeH o6na,uar6 grrcoxofi [poul{uaeMocrblo, Marofi Ko3p[mHB-

soft ct.uroft n oqraroqnofi HaMargr{qenHocrbro.

Kounencarop cocraBJUIIo[Iux ropl,t3orrralJlbaoro nocrotHHoro no,'ul cyAHa

AoD:.irrxeH o6ecneqrmatr KoMneHcarruo xosQQr'rwten'ros B lt C (720t8). Jho6ofi ltar-

Hr{T xoMneHcaropa AoiIXeIr HaxoAlrtbc{ Ha paccrotHl{n or t{3, He MeHbIIre, qeM

,(eofi Har aJnx]a MartryTa.

Kounencarop rpenoroi aeBltaur.IH,uoJDKeH o6ecueqrru Beprltxiurbnoe noJle B

o6lac, u r{3 e.unanarone or +75 ao -75 trlxT.

Bepxrnft KoHeq MarlrtrroB KoMrencaropa AoJDKeH HaxoAlrrlct or 93 ua pac-

crorHr{r He Megee InoFarofi $IHHrI vantmnofi cficreMrr 93.

Korrrnencarop roplrr3ol{riullHlrx HHAyuHpoBaHHlx noleft aoJIxeH KoM[eHcHpo-

raru xos<[Qr.rurerr D ao 10".

Kounexcarop ruupotrrofi EeB*rat0lrlv AoJIxeH 6rrrr pacno,roxen 'rar, uro6rt

nepxHrui cpe3 ero ctepxneft 6ru na yponHe uarnrrrnoft cucret"rst 93.

Konrneuca, opbl AeBHaqLIH aoJDKHbI nlrem lpmq'rPyorqt'Ie ycrpoficrua.

Ecml cyano rnuegr o6uorKrl piBMarHfiqHBaHHJI, To B HaKroy3e uoryr 6rrrs rou-

neHcr{pyroru He KaryIU KH.

florpemHocrr HaHeceHLIJI npoaonbnbD( MeroK Ha Halcroy3e orHocl4TerbHo Bep-

rnra;rgnoft rnocrocra, npoxoatl[ef r{epe3 ocu npo,qonLnblx noaIrunHHKoB, He

IoJD{<rra npenrrruau 0,5".
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Haxmoyz munaA-2
Bsrcora HaKToy3a He peuraMer{Tr.rpyercr.

O'a,rrnrte tpe6oeanux coBnaaaror c .rpe6onauraxM' K Hal(roy3y mra A-1

(ro:$Srur.reHr D uoxe, 6urr He wreuee 7o).

Ilereaeumopu
flore speHur .iloJrxHo 6urs se ueHee 5o no o6e croponbr or JIHHT,IH

Blr3r{poBaH}ur. ,{o,rxrra 6rnr o6ecne.reHa Bo3MoX(HOCrr, 6pa.rr neJreHnr u rypcbrrre

F.nrr ne6ecHrrx reJr r{ orAaJreHHhD( npeaMeroB, HaxoArtrIExcr Me)rerly 5o rmxe u 60o

Bbrrrle ropu3oHTa.

/lr-E neeelrraropa c Mr.Iue$rMr.r Ao-rDKHa 6Brrb o6ecneqeHa Bo3Mo)KHocrb

LI3MeptTb neJreufll oTAaneHr{trx npeAn{eToB, BbrcoTa KoTopbrx H€xoIIiTct na 5o nlrxe

lr Ha 30o Blrurc ropl,r3oHTa.

O6osuataenue
Kolanacu, y,rloBJrerBoprrcqr{e.aaHHoMy MexAFHapoaHoMy crarrrapry, ^uoJDKHEr

fiMerl o6o:Har{eHl.r{: Tlrrr KoMnaca (nn:yalrnrrfi, nepe4arorqnft); nouep AaHHoro

craHAapTa; Tnn HaKroy3a; n[raMsTp KapTyrnKr.r.

Pexoueagaqun ISO R 694.
PazMertetttte MarHutEE t:t rrortnacoE ua 6opzy cy4*a.

Penoueu.{aulrx Kacarorcr KoM[acoB, yxa3aHHbrx B craHAaprax ISO 449

(cu. rrrue) n ISo 613 <<tr4arsmHrre KoMrracbr, HaKToy3br E [eJregraroprr. K-nacc B.>

Perouenraun[, Kacarollqect Mr{Hr4MaJrbHbIx paccrorxrlE or KoMrraca Ao

MarHurHblx Marepr{auroB (paccrorwu saumH), neo6xoaausr 4,rr nopualruoE

UABI{TAIIHU.

Paccrosnln 3arIIHTbr Ha3Haqeubr Nrt MarHlrrnoro, gnerTprlqecKoro

o6opyAonanr.re H uHAyrcruBHbrx KoHTypoB KaK MhHnM€urbr{bre pacqrofrjF{vx, nfltl

yc,paHeHr4Jr r.r.nH 3HaqHTerbHoro yMeHbru€Hrdjt ru< esatrNroAeftcrBtul, Br'Il.trrcuero Ha

lrarsurnufi xounac (lv{K).

f-aparruu roqgocrri lv{K s 6oruuofi crenerm 3aBncrr or r.rx pa3Merrl elll,t. Ha

cynHe u 6nr.rsoc'ru K Hr{M 3JreKrprqecKore L{ Marsr.rrHoro o6opyronanue.
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Pasrnqnhle qreneur{ raparrr.ui TorlHocrlr AofiycKalorcs B 3aBr.tcr{Mocrr4 or

Ha3HaqeHHrI MK a saxucm or,uJrriHbr cyAua" Ha KoropoM ycraxornen MK.

Hasuauenun lrIK
HaxeupuneleHHoe om,rcaHue nagnaqer*tfi MK ne f{r,trblBaer pa3MeuleH?re Ha

cyftre oAIIoro ltmr HecKojrbKlrx rr,rpoKoMrracor. Haraqr.re rupoxoMnaca He rox?KHo

HuKolrM o6parou cHI,DKarb oxr.LqaeMyro roquocrE yralrouuoro (r.rrannor-o) MK,

xoroprrE rBJrrgre{ ocHoBHbM cpeAcrBoM HaBurarlr{H.

3muqouailfi (znaeaurt) Koilnac

MK cgrtsrcx ocHoBHEM cpeAcrBoM HaBEraLu.rH. Ecrr,t nltegrcs oAr{H KoMnac, To

oH ;raJurerct srirlronHbrM. Tarofi KoMlac LIJIla ero penfiTep nolxeu 6rnr

pacnonoxeH s6rfisu or nocra y[paBneur]Jr rar, .rro6u nr4Hnr ropr43onra 6sL'la 6rt

MaKcHMaurbHo Br.rAHa AJrt neJreHroBaHr4r. B cemope 115" no Hocy cyAHa Br4anMal

JIHI{IUI fOpH3OHTa MOXST Ilpepbl3aTEcfl TOJIBKO ruarrTaMr.r. rpy3oB],rMr,r qfpeJraM]r,

[o.(beMHbrMr{ KpaHaMI,I It T.II.

Ilymeeot Korrnac

Ilyreaofi KoMnac flBrrr'grcu ocxoBrrbrM upr.r6oporu AJI{ yfipaBnear.rr cy4noM.

Ec.tlr r.rrasnbrfi KoMnac pacno;lox(eH Ha BepxHeM Mocrr-rKe, ro a:o6paxear{e ero

rtrKairrr Moxer 6lttl gcnolr:oBaHo B KaqecrBe nlreBoro KoMnaca.

BcnouozametbHbrc u aeapufinorc MK

flyrerofi MK, pacno.noxennrtfi n py.rrenoE py6xe, s roropofi HMeercs

n:o6paxenue mKarrrl uraBnoro MK, ssnflercc BcnoMorareJrbHrrM.

Aeapnfinrrfi MK - :ro KoM[ac, pacfloJ-rorKeHrrrri a pafioue yrpaBrreHr,ur cyaHoM

nocne aBapHu HJrH HeBo3MoxHocTH r,rcrroJrb3oBalIlt{ oqrarbHLrx cpeAcrB.

Cneuna,ru+re MarHr.{TH6re AarqHKlI uc[onb3yrorcr A;.rf, BcnouorareruHofi

HABI'IT€UII{H.

Onpede,zenue ilu ttuJvanbtbu paccmon H uil, tacucn r4ux om KoHcmpyK4uu cydt ru

frasnut KoMlac AoJDKeH 6lttr ycrauoereH TaK, qto6rr uecro ero ycraHoBKH

no orHorxeHLIIo K MarHI4THbrM MaTepnanaM, KoTopble tBntloTcr 3treMeHTaMr4

KoHcrpyKrFH cypra, coorBercrBoB&:Io ).KiBaHHbrM s ra6rNrlax 6.1 u 5.
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Ta6lnua 5
Hanueururne paccrosnns or Kolrnaca.qo cyaoBbtx Koxcrpynqfif a,rr cy,rloB,

,qrrgoft,to 60 uerpoe

I{anHaqegne KoMnaca Paccro.rnue go MarHlrrHbrx Mar€DnajroB. M

Ao 20 30 40 50 60
frasHHfi I , l r.3 1 . 5 t 7 2,0
flyresoft r-traBnoro nocra t ,0 r ,0 1 . 0 I , l I , J

ilwegofi:anacsoro nosra 1 ,0 1.0 1 ,0 1,0 I , U

Ilp*ueuauue. Paccronnur, yKa3aHHue e ra6nraqax, rBnrtorcg MllHr4MarbHblMH. l4Menxrcc

cryqah' KorAa Maccbl xete3a, pacnonoxeHHbte Ha paccrotHt4tx, yKa3aHHbtx a ta6nrqe,

TaKOBbl, "no MK He pa60raer HopM;tIbHO. B 3T'1X Cnyqarx paccrogHht gonxnu 6unu

yBenuqeHbr.

ArLq nyresrrx MK paccrornHr Moryr 6trrr corpaueHbr Ao 65Yo or yK.BaHHLrx B

ra6auqe. .4,rx scno[{orareJrbnbrx MK u uanrurgbD( Aarqnr(oB 3Trr paccrorHnr Mor},7

6srrs ynaeurueHbr Ao 50o/o or paccroxnr.rir, )TKEBaHHbD( IJrr rllaBHoro MK, no ue

uenee I v. ,ft.r aaaprafiurx MK lruuxua,rEuoe paccrotgue 1 u.

.{,r.fl [yresrrx KoMrracoB paccrof,rrru ao narry6u noa MK rr.roxgr 6rrrr

coKpau{efio go I n, ecrn pacqrornr{e Ao Kparr cranbuofi uary6u, neperopoAoK H

cTanLHbIX 6alOr ne rr,renee 657o oT paccTotHrut, yKaBaHHoro Aff rnasHoro MK.

Henorguxurre ?JreMeHTbr AoJDKHrT f{nrblBar;cs KaK 3neMeHTbI cyAHa.

lloa rpy6ofi rronnMaror vact rpy6sr nJrH BbrxrroflHyro rpy6y, xoropar

HarpeBaercc. BHeurnc-r o6o:roqxa rpy6u Mo)r(sr 6rrrr paccMorpeHa KaK

HenoABH)KHbrfi uarun'rurrft MarepHaJI.

floasuxubre MarHHTHbre 3JreMeHTbI, pacnonoxeHHbre prqoM c ny"renrnu MK,

Hanpl{Mep opraHbl aflflaparypbl yIrpaBneHI{Jt' He AOJDKHEI BJrI{tTb Ha lloxa3aHn-{

r:axoro MK.

lll"reeofi MK se Aonxeg 6rrrr pasueqeH B pyJreBofi py6xe, rorHocrlro

cxoucrpl'xporauuofr r,r3 MarHurHbtx Marepr{atroB. Ecnu p.yneBiur py6xa

cKoHcTpyHpoBaHa v3 MarHlrrHblx MaTepI{aJIoB' To MaIHI{THBI€ MaTepI4uuIhI AOJDKHbT

6rrrr pacno.uoxeHbr caMMerp[quo c[Hocrre,.r6Ho MK.

onpedanenue paccmonuuil 3at4umbt (flctonacnux paccmonuuil) do odopydoeauun
u JneKmpurrecxux xad anefi

Maruurnoe u 3JreKTpoo6opy.{oranr.re, a raxxe ra6enn, o6rexaelmre
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[oqTorH]rbrM TOKOM, pacnonoxeHbl OKOnO MK, Uor]q BbI3BaTb .{enUaumo MK.

r{ro6u 3aMeHa gJreMelrroB o6opyAonanug He B6t3BaJIa HerrpueMJIeMoE ,UesuaUl4u,

TaKr4e 3JretteHTbl He AOJDKHII 6rtrr pacnOlgx(egbr 6ruAxe r MK '{eM sa paccTotHl{e

3AIIII{TbI.

Pacgrorsue 3aIrII{TbI onpeAenserct KaK paccrotlffe Met(ry ueHrporvr N{K n

6;rnxafinreil roqxofi SToro 3neMer{Ta.

PaccrorHH.s 3aulurbt onpe.uentrorcr a-rLq rrtaeHrrx MK'

,II,nr apyrru< MK rrroryr 6rrrr corpauleHbl B COOTHOIIIeEI{,IX, yKiBaHH}'Ix HIDKe.

,llrrr nlrenrrx MK a.nx cytroB c &rsnoir 6onee 60 M, .4rU{ TJIaBHI'IX MK:Lrrt cyAos

norpanwxofi Cnpx6u c uatl6oluueft Alunoft Ao 60 u 3TI'I pacsfotHax ntory"r 6rtrr'

yMeHbueHBI lO75o/o OT pacqto{H}ift rau[tr;t.

A-rLs scnoMoraTeJrbHbD( MK, nyrestx MK rr,rq cyAoB C n-nL{HOfi meHee 60 u s

AJrr MarHlTHbD( ,qaTqHKOB 9TII paCCTotHIU{ r1tor}'r 616r yMeH6IIIeHbI .lO 50%o or

paccroerud 3aItrI{TbI.

IvlarHxrHoe u onerrpoo6opyAoBaHr.Ie .IoJDKHO pasMeuarLcs Ha pacstottlHtx

3a lqu . rb l ,ycTaHoBIeHH6x} IcnbITaHI ,U lMI , I I IoMeToAaM' I -13 ' IoxeHI {6 IMHuxe.

HerotosgrenH AOJDKHbI 3aUrBLTb paccTotHIIrI 3aIIII{TbI Ant Ka'KAOTO 3neMeI{Ta

o6opyaonanm.

3leuerrr4 ajrf, KOTOpbD( paccTo.fiHl{e 3auIIITbl Heu3BecTHO, IOlxnul 6rtru

pacnoJroxerrbr ne 6maxe 7 M ot masHoro ltJII'i nyteBoro MK. ?rn pascrotHlzJl MoryT

6r,rm yueHuueHbr AO 5 u anr ilraBHLD( MK ua cylrx c uan6o,rrurei AnUHOfi.UO 60 u.

I[ru nyresrD(, BcnoMoraTejrbnrx MK I{ A,rrX MarHurHbx AaTquKoB Ha CyAa-x C

.IrtuHofi .qo 60 rr,r 3TH paccrotHut Moryr 6rtrr ynenruenrr ro 2,5 u'

llpu onpeae,.reHr{{ paccTorH}trr 3arrIuTLI AlIt KpyIIHOTO O6Opy.4OeaHnt, TaKOrO,

KaK paAHOnOKaTOpbl, AOrryCKaefC{ npou3Bo4{rb ero pa3,qeJleHue sa 6lOxr'r'

B 3TOM cJryqae paccrosHr,re 3iuuli:rbl Bcefo o6opy.uorana-r A0JIXHO

orpe.ueJurTbct r1o STS]TCTBHTO ero &tr]usrlJl na MK. Osra'unoe o6opyaonaru'le,

HMerouee6o l r runeMaccb l 'paccMaTpI4BaIoTKaKqaqTbKoHcTpyKI I [ l I cy lHa,

Brulerolu€u na MK.

3nerrpnuecrN e ttu]rryrl, nepeAarcqne noc'rorusltfi TOK, pacn otoxeHu sre 5lu;xe
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5 v or MK, AoJDKrrbr 6urr 6u$anxpnrr, MyQrsr r.r rpy6u, pacnoJroxeHubre pxAoM c

MK, 1o:rxnsr 6rrrr r.rE HeMaruurubrx Marepr{ruloB.

MK go,rxHsr 6rnr pacno,normeHbr He 6ru,rxe qev n 2 v o,4ln or ,{pyroro nJrr.r or

IrarlrHTHblx .ilaTqaKoB.

Ha cy.uax c iFranofi ,co 60 Nr paccrorHr,re MexAy MK ruoxsr 6rrrl yuexrnreuo

.ro 1,8 u, paccro{Hrre Mex.q/ lv{K r uarnr,r.rn6rM AarcLrKoM Mox(gr 6rrrr yueHrrueuo

. ro  1 .5  u .

O np ed arcu u e p accmonHu"fl 3aulumbt
Paccrorsse 3aIr'{HTbI Ant KarKAoro 3reMerma o6opygonanr.rx oflpeaeJurercr lro

onHoN{y rr3 -qByx MeToAoB, o[HCaHHbrX HH)Ke.

Kaxaufi 3JreMeHT .forrrKen 6srrr onpo6oBaH B floJroxegr.t]r no orHorrreur.no K

MK run MarHilToMerpy, [prr KoropoM AeBEauE , xBJrrrorqiu{cr ero cJreAcrBr{eM,

naKcKMaIJIbHa npn ycJroBl,u, r{To 3Tor 3jreMeHT Moxer 6rtrr pacno.noxeH TaKEM

o6pa^:orrr (na cyaHe).

Memod,4. I4cnrrrague B MecrrroM none 3eu,ru. Pacgrosnne 3alqr.rrLr A.flr Kax.qoro

3i'reMeHTa onpeaensercr KaK paccrorHlre, u3Mep{eMoe MexJ0/ 6morafn[efi a MK

Toqxofi 3neMelrra n UeHTpoM MK nm,r AaTqKKoM MarHr{ToMerp4 rrpfi KoropoM

AeBr{arprr, rBru{roruarcr BrrrrrHr4eM 3neMeErae He npeBErrtraer 0,045"/H, we

H - HauprxeHHocrb ropu3oHra,uuofi cocraBruIlolqefi uarurfiTuoro norlfl. 3.

Kaxluii sJreMeHT Ao,rDKeH 6nrl ucnrrran: a) r rorvr cogrorHnu, B KoropoM oH

nolryrieH; 6) nocne HaMarHHr{r.rBaHHr B nocrorHHoM noJte 1,5. 103/4ra ,*rn noneu

c,a6u"rr.raapyrouefo flepeMeuHoro roKa qagroroE 50 fu c nanprxegHocrrro

18' 103/4n .4.u (reficreynqee sHaveuae). Eoru o6opyaoBarue uoxEr 6rrru

noBpex(aeno, To cra6a,lusxpFouee nore He npaMelurercr; B) B cocrorHr4r{

eorSyxAennr, ecJrs 3ireMeHT Moxer 6rrrr no:6yxaeH 3rleKrp}lqecKlr. pacc.roruHe

3alql,rrbr - 3To MaxcrrMaJlbnoe Ir3 paccroxnufl, noll] {eHrIbIx no n. a, 6, s.

Memol E. HcnuraHr.re B MarHlrrHoM rrone yMeHbruennoft nHTeHcr{BHocrE.

Paccro.rru.re 3ar[r4Tbt Anr Kax.qoro 3JreMe]rra onpeAeJr.fferc{ KaK paccroflHr.{e,

H3MepeHHOe Mex.rry o,rnxafiurefi roqxofi x MK eneueHTa s uerrrporr,r MK, npu

KoropoM AeBHaIITUI' flBJltlolllatct EnHtHr{eM 3JIeMeHTa, He flpeBblllraer 0,5o n
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ropn3onTiurbHoM MarHurHoM rlo.qe HanpnrenHocruo 0,06' I0r l47t Aiil.

Kaxaufi gJIeMeHT gcrlLrrblBaercfl: B MarHlmHoM cofioruuu, B KoropoM on 6sl.r

noryqen; B cocrotnt{Lr eo:6yx,qeiu.rr, ecJrH oH Mox(sr 6rrrr ro:6pxgeH

3neKTpaqecKr4"

3a paccroruae 3arrlrrrbr rrpuHr,rMaercr MaKcr{MiurbHoe u: paccroxrnafi .

Cnansapn ISO/DrS 77606.
Mopcrrtt.e anex.zal,oytatrlxr'rErn e rotqnaan (ean,g,epxxz. ns eraagapna)

Maruulsrrft ceacop (Aarqrx) - cencop, xoropufi cnoco6en yJroBrrb MarHnrHoe

none 3eMrq re o6ecne.rr.rru auxo4noft cr{rHiul .urr rrpoqeccopa.

flpoqeccop - ympoftcrao, Koropoe nepepa6amreaer BbrxorHhre cnrHaJrrr

MarHlrrHoro ceHcopa H oflpeAeJuer uarnlnn:rrir ulunu usrvsuufi xypc cyAua.

fraenHft KoM[ac - ycrpoicrao B BuIe Alrcnnefl, Koropoe r4HArru[pygr

BbrxoAHbre cHrHaJlbr npoqeccopa B BHAe KapTyrrrKra KoMnaca.

Hn4uxarop peru{Tepa - ycrpoficrao, noBTopr}oulee t,ruAnKarop ruraBHoro

KOMnaCa.

Kutudpooxa KapmyutKu ata6 Hozo Kort naca

frasHbrft KoMrrac AoJDKeH r{merb ruKafiy KapryqeqHoro runa, Koropzu AoJrxHa

6rrrr pas4enena sa 360 eAr{Hurr}rbD( rpaAycoB, Haquuarr c Cenepa (000) uo qacogofi

crpeJme npu na6ruogenr4n cBepxy. Toquoqrr ra,rr6poaxn ,uoJDKHa 6rns ne r*rxe

0,2o. OororHLle roqKlt .[oJrxr{br 6rrrr noMe.reubr nponflcubrur.r 6lxnaull N, S, E, W;

npoMexqroqHbre rotrKn rapre Moryr 6srrr uapxupoBaHlr. Kapryrura 4orxHa 6r,ns

rrpoH)'IrepoBaHa qepel KaKAbre 10o, uarranax c Cenepa.

Ilpuuevauue a6mopa: Craxgapr ISO 11606 pacnpocrpaHrercr Ha HHAyKr.lhoHHbre

KoMnacbr. Tepuun <FnaeHuf KoMnao> npHMeHeH HeyAaqHo, Qxxqnr, BbtnonHseMbre 3ThM

ycrpoficreola coorBersrBypr $yHKrtr4gM qeHrpanbHoro npr6opa gncrauqnoHxoro MK.

Iloxataruun u nduxamopos penumepq

Ka"rnr6ponxa rilr,qnKaropoB KaprymeqHofo rrfia AoJDKHa npoBo.{r.rrbcr raK}rM >re

o6paso*r, KaK rr &rr KagryurKri rJraBrioro KoMlraca- Ec.m r-m,uncarop penrrepa

HcnoJrL3yercr AIrr qenx ynpaBJrennr cyAHoM, To oH AoDKeH 6srrr xapryneqHofo rlma.

B c,qy.rae npl4Meneulrs uutlponofi gH.e.rraqr.rH, oHa AoJDKlra 6rnr noxa:asa
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'rpeux ur$paun eAnHr.{rr fpa4/coB.

flnocrogrr KapryruKn rJraBuoro KoM[aca rr gn,utr(aropoB penrrrepa,

ucnons3yeMblx r,flr o[peAeneHurr p;nd64 AoJDKT{br 6rrrr ypaBHoBerrreHbl B

roprr3orlTa.IrrHofi rnocxocrr.r c orKlloHeHr4ruu ne 6onee 2o.

Koxneucaqun deoua4uu u KpeHa

.I[orxHrr 6u'ru npeaycMorpenbr Mep6r no KoppeKTfipoBKe ourn6xu KpeHa rr

xo:$Qnquerros .4, B, C, D, E. ,{olxua 6rrrr upeAycMorpeHa Bo3Mo)KHocrr,

KoppercTupoBaHr.rr cne.4lroulo< :naqesufi :

eepruxanrrrofi cosraBrrroulefi (err:srnaroruei ourn6ny xpena) ao *75 uxT.

il - Ao +3o; B - ao *(720lH)o: C - to +(7201H)"; D - Ao +7"; E - Ao +3o,

rne Il - ropu3oHTailrxa{ cocraBJu{rotrrau reoMarHr{Tnoro noll, vxT.

Buxodnue cuzHqJtb. dnn dpyzozo oflopydoeanun
Kounac .[oJD(eri 6rrrr cxonsrpyupoBaH rax, uro6u 6rrrs s cosrof;Hurl

nepe.IlaBarb uuSopuaquro o Kypce c florpetrrHocrrro He 6olee *0,5o ApyroMy

HaBuraur{ouuo!ry o6opyAoBaHr+o: pa,unonor(aropaM, paAlroneneuraropaM,

aBTOpyJreBbrM r.r Ap.

Eclu rrueerct KapaauoBo Konbl{o, pacnonoxexHoe ropu3orrrtrJtrHo, To

r,rasHrrfi KoMrrac AoJrxeH 6rrrr croxcrpyllpoBan raK, {ro6u oH Mor cro6ogno

noBoparruBarbcs orHocrrreJrbHo BryrpeHHef KapAauoBoft ocu na yro:r go 30".

Ha :a.rnefi riacrr.r MargurHoro oeHcop4 rJrtrBlioro KoM[aca 14 pe[L{Tepa c

nHruKaropoM KapryilJeqHoro rr.rna B uelrrx o6ecne'renur KoppeKTr,{poBKH rD(

nonoxeHl{r orHocr{reJrEno ocn (Hoc-KopMO) Ha yroJr or 4 Ao 5" Aolxr*r 6rnr

HaHeceHbl ruTpHxn.

lorxeH 6rrrr npegyc[rorpeH, KaK MrrHtrMvM, oAHH npu6op AJrr H3MepeHwr

nefl eHfoB oTA€ureHHbrx npeAMeToB LLjIL 3Be3,:t.

lln6ar rrorperrHocrb HrrluKarlt,tu Lypca Ha rJraBHoM KoMrrace He AoJD(Ha

npe*rura, r tlo.

Pa:rlr.rue MeiK,rI,v noKa3aHr{rIMH penuTepa }r DraBr{oro KoMrraca He qornr<Ho 6rnr

6oree *0,5o.

{ororna 6rnr npeAycuorpeua B o3MoxHocrb KoMneHcaqr{r4 xoet[$Nur.rerrron l,
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fl .5. OcHoeHue rpe6oeaxnr HopMarrBHbrx aoKyMeHroB

B, C, D, E , rax cro6br ocraroqHoe 3HaErsHr{e KalKAoro xoalptfrauaen:ra ue

npenuruano *0,5o.

Mepu npedocmopolrcHocma npomue c6oee
IoAaqa 3neprulr AoJIxHa 6rrs o6ecneqeHa ocHoBHbM u araprinuu

ItcToqHnKaMu mlTaHl{q c Bo3Mo)KHocTbIo aBToMaTI,IqecKoro nepeK[IoqeHHr.

.Uo.nxr*r 6rrrr nprurrbr MepEr rro npe.ry[pexAeHuro Henpe.{BHAeHHoro

rr3MeHeHr{r IaHHbD( KOMneHCaTOpa B Cn)qae oTKa3a cr{creM-bl.

,{olxHa 6rrrr npe4ycMorpeHa aBToMarlrrrecK€u noAaqa cr{rHaJla rpeBoru B

cJlyqae [peKparrleHrlJr noAaqu 9Hepn4[ K KoMnacy.
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OTBETbI IIA BONPOCbI II1Ifl CAJTIOKOIITPOIIA

1^1. Harcnonesne Marur{Tnoro nolx 3eulu 6yAer nrrme a

CaHrr-llerepSypre, r.x. ono yBenfiqnBaercr c )tserr,rqen[eM
lrrrporbr lrecra Ha6nro,qenrar. B pa[one reorparpnuecroro 3KBa-

ropa oHo 6ml:xo K r{yJrro, a n paione [oJrroca - x 900.

1.2. Yueuruenue roqHocrr.r pa6onr MK s arrcoxllx mirpo-

rax o6ycloaneHo yMeHbrrrenr{eM BeJII{qKHrI roplt3ol{Tilrlbnot cosralltsloqe[ Ha-

lpoKeuHocrrr MaruwrHoro nolr 3eunn.

1.3. ?ro roroprr o roM, rrro B yra3aHuofi rovre Marlrlrtrnoe cKnoHeHHe

d=+3d.

1.4. fopN:ornanrHzur cocraBJuroruarr MarHr.ITHoro norr 3eutrr. H:0.57, rax

xar< H:T eos I.

1.5. Ha lr:ounne, coorBgrcrByrorqefi 300. TaK KaK B 3ToM c,'r1lrae ropu3oH-

TaJrrHar cocraBn-florrlafl ff uarnrrsoro fiorr 3errlrrr.r 6yner 6onrue n, cJIeAoBa-

TcJr6Ho, MoMeHT, ycraHannuBarourft rapryura B Mepl,te{au, 6yger ranerr 6o.rree

BLICOKOC 3HAqCHI'IC.

2.1 . Korelox MK yc,ranaurrBasrct B HaKToy3e B KapAaHoBoM [oABece raKr{M

oSpasou, qro ero ueHTp Macc noHlDiKeH no orHoluennro K rrerrpy [o,Beca.

2.2. 9arrle ecero e MK r4cnorm)'lorcr 2,4, wsr*t 6 crepxnearrx Mafur.rroB.

2.3. flla ycrpaHerrlu ny3ErpbxoB B KoreJrre KMeercf, cneUururru,ur noJrocrL,

3anonHeHHarl Bo3,rIP(OM, B KOTOpITO OrrH [epeMeularoTct [pr4 HaKrroHe r,r noxaqll-

BAHI{I'I KOTEJIKA.

2.4. Yror :acror Kapr)'rrrKu Korem(a 3auucr,rr or MoMer{Ta oLIJI TpeHfilI B ct{c-

TeMe noaBeca xapTyrxKn, BeJru.rHHbI ee MafHI.tTHoro MoMeHTa H ItrHpOTbI MeCTa

cylHa (serurvuHbl Ha[pDKeHHocrI{ ropn3or{TailbHof coctasrfiouleE uarnrrrnoro

uoru 3eunlr).

2.5- flepexo.{Hrtft npouecc xaparcrepn3yerc{ ero [nmerrLHocrbro: nepuo.qoM

3aryxilloulit\ xo,re6aulrfi, a rarore $arropou Hlrn AeKpeMeHToM 3arlxanwr.

2.6. BunyxgeHnoe ABIDKcHHe KapryrrrKrr MK onpegel-aer peaKrlno KoMrraca

Ha BHerrrHr{e Bo3rlq rlzuoul,te sorAefigfBl,lt, I{3MeHrIoqI{ec{ IIo rapMoHl{rlecKoMy

r,ru cnfrafisoMy 3aKoHaM.
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2"7. Ecrnr rrrs )) rrl, To aMnfl{TyAa roleoannft KapryI[KI.I IIpaKTEtIecKI'I lre 3a-

BncKT or qacrqrbl ot. Ecttu o)0= 0), To [pof,BJul]orc-{ pe3ogaHcHble tBregll-s, B pe-

3yn6rare qero aMIUTI{ryAa xo.ne6asnfi Kapr}'ItrKI{ pacrer rro Mepe npn6laxeuue

@o K @.3ror pocr 6yAvr reu 6onrrue, rIeM MeHblrre srelleHb AeunQnpouaHr.r-x xo-

,re6arurE Kapr-lTxKn. Eclu co6 11 tD, To aM[JII.{ryAa BbIIiyx.qeHHbD( rcole6asufi

Kapr).rxKr.r y6rraaer nprMepno o6parno nponopqnorrarbHo KBaJIpary qacrorrl

BHe rrrgero sosaefi crsur.
t t

2.8. B cg.rad c reM, qro MafHHTHtu{ npourrllaeMogrr cepAeqHl{Ka {reppo:onaa.

a, cJreAoBareJ'lbHo, rr uruIylffI-lBHoe conporuBlleHne ero o6uotoK He 3aBIrc{T oT

3HaKa flojl]{arHr{rrr.rBalo[lero noJr-fl, To 3a oArIH nepHon noAMafHl4qrrBilloqero Ha-

[prxeHrrr nporcxo.qrr .@a [I{xJIa It3MeHeHId corrporl{BreHnt o6uo'rox, H, cne-

roBaretlbHo, Ara xone6aHtls B;LXoaHoro curgaJla.

2.9. ,II;r.a roro qro6lt ucKltroquTb BTLI'HEe noINtafHfit{HBaloluero ront Ha ero

srxoAHoi clrruaJl. Cy.rvruapnrrfi uarwrnnufi noror, o6pa:onauHutfi noAuarHlrqu-

Barorqr{Mr{ o6uomaur,l, a 4anuoft KoHcrpyKu{fl BcerAa paBeH Hynlo, rrro HcKrro-

qaeT yKa3aHHoe BJrH-flHUe.

2.10. B ocuoBe cluil(poHuoro perrllTepa rexrrr cerbclln-[plreMnnlq a ularoBo-

ro - ruarogrrft Morop.

2.11. 3epKaro r,rcrro;Ircyercfi. Nw neJIeHroBaHI{rI cBETI{II, I'rMeIourD( Bblcory,

npeBbrruaror{yro 200, a orrrnrecrue t[r.ur,tpu - npu ueJ]elroBaHlru{ coJIHqa.

2.12. r]:e\ TaK xaK MocrHK Llcna]rb3yerc.g roJrbKo npn npoBeaeHxll .IleBuauuoHHbx

pa6cn. Ecrul MocrHK croln rm lteJl€Hlzrope, To ero rrpu rIeJIe]IroBilHIrI{ MoxHo Ee

}IiUUm5 TaX KaK OH He OlQ3bIBaeT HI4KaKOTO BJILI;IHI'IJI Ha p€yJIbTAr [eJIeHIOBaHHt-

3.1. @epporoxg lrcMepr{er costaBJullourylo HanptxenHocrl4 cyAoBoro u.nfi

3eMHoro MarHI.ITIroro noffI BSoJIb csoefi ocn r{yBgrBrreJTbuocrl4.

3.2. ,{rrr onpeleaeHr-rt ynoB KpeHa H aHQQepeura cyAna n}'reM I'r3MepeHI'Is

Tpex ogroroHaJlbHbtx cosraBJltrolulo( ycKop€Hl{t cl4rtbl Tt}Kegru 3eunz.

3.3. KoaruesHe c€p.{erlHuxlt $eppo:ongon BBI{ry tex 3aMKHyrocrl'r o6ra.4alor

iryqrllnMlr MaTIII{THbIMI'I XapaKTepHcTHKttMLI' nO3BOntIoT CO3AaBaTb MIIOfoKoMno-

HeHTHble q)tscrBrrerbHble SreMeHTbI, IlcKllrot{tllor neo6xo.4srr.rocG no.u6opa cep-

,rIeqHr{KoB H napaMerpoB o6n,torox ro:6yx.4emr.

3.4. flpa ualr.ruru,r KaqKH cyAsa rloFpellrHocrb Bo3HIrKaEr pt3-3a orKjIoHeHLuI
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oceE uyrcrnrreJrbxosru Qepposonqor or rrJ.rocKocrr.r ropr.r3oHTa.

3.5. Ocnosnrh{[ AocrolrHcrBaMlt trHIyKrIuoHHbD( KoMnacoB xBJrrKrrct :

/ otcyrcrrqe norpeluHocrr.r or rpeul,tlr r.r ),BJreqeHHlI xl,rAKocrblo;

/ orcy'rcrnue norperrlnocreft, o6ycnon.teHHrx Ar.il{aM}fltecKlIMu xapaKre-

pr{cTuKaMr4 KopTyrrlKr.r;

/ 6omruas cso6o.qa u nrt6ope Mecr pa3Meuerrnfl r,rqIy.Kr[roHHoro,rIarqHK4

/ noguoxnocr6 aBToMarnqocKoro ycrpanerrujr Aesr,rarluu MK;

/ uantrque AucrauunouHbD( cr,tcreM uepeAaqrr uu$oprr,raurn.

3.6. H:-sa Ha,.tr{qnr ycxopeuuft, o6ycnouerurrx raqxofi cyrrr4 Koroplre yc-

Jroxrurror npoqecc ll3MepeHlrr cocraBffronlr4x cyaoBoro MaTHHTHOTO IIOJrr.

4.1. Cosrasnrrcuue gX, bY w jZ, cyaoaoro MarHHTHoro uoru o6paroeaHbr 3a

cqer H€lMarHr,rqr{BaH{r MarHr{roMr{rKrrx MarepH:rJroB KoMnoHeHTaMu X, y u Z seu_

HOIO MarHI,rrHOrO [OJrr, C0qrBgtcrBeHno. HanpasleHbr F(a3aHHbIe coqraBJUIIO-

uue, cooTBeTcTBeHHO, IIO OC.f;M oz, ox H oy, cB{3aHHbIM C CytrroM.

cosrannrroqat Q olparcBaHa troneM MzrrxrirorBepr{bD( MarepnanoB, Koropoe

npaICTHqeCKI,r He 3aBIiCIirr OT [IapailreTpOB 3eMHOrO MiUHeTIt3Ma.

4.2. Or runporrr Mecra cyrHa 3aBprcrr r<osr[$nur,renru B,s C,.

4.3. Hanparlenr.re CMC )JI u A' )Jf ocraHercr Hen3MeHHbrM. CMC B,iH n

C')E wtuetrxr cBoro opuerrrarryrro Ha 20o, a D'7H n ErJI - ua 400.

4.4. Yrol naexgSr MarHrrrr6rM H KoMnacHLrM MepzuIHaHaMH onpeAeJugf Ae-

snauluo MI(.

4.5. Iloryrpyrorar AeBnauru{ rropoxlaErcr Marepr{anaMr.r o6eru runon, no r

6o.nsnref creneHn MarHrlTorBepguur. gereepn{at neBr.raq}u nopo)KAaercr roJr6-

KO MarHIrrrOMiIrKHMI{ MaTepIluL[aM]L

4.6. ,{enuaunr rlotBJUlerct r43-3a H3MeHeHwr MarEI,tTHoro cocrorqr.tt cy.Iltta.

flplr uanuvun anQQepeHra ouo HaMarHr.rr{uBaerc{ HecKorrbto [Haqe.

4.7. CleAyer yqecrb ilraruuTHoe cKrroHgHr{e E no[paBr(y rupoKoMnaca.

5-1. C notvtourto nocrotril{bu( MarHnroB yHpF{To)Kaerct noJr,vKp}ToBiu aeBlrauag.

5.2. fur u:uepenur Hanprxer{Hoc"TH MarHtrrHoro nojur.

5.3. ,[rrr onpe4e.rrerrur MoMerrra no.nuofi KoM[eucaqr.ru E3MepreMoro Mar-

Hr4THoro noJrrr noJreM ocnoBtrbrx MarHuroB ge{nerropa.

5.4. !a. c nououtuo flerplerropa Koaonra. ,{nr sroro cne.uyer pa3Bepn]"rb
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KoMnexcaruonnru:i uanum raKI.IM o6pa3oru, vro6rr ero ocb 6rrna neptnxanrna.

5.5. C nonroquo cy.uoBoro HHKJInHaropa lr3Mepsercr HaKrroHerrue 3eMHoro

I'IJItr CyAOBOTO MarHLITHoro noJlt.

5.6. llonyrpyrorar .qeBHarIHr ycrpaHlrercr Ha qerbrpex uraBHbrx a) varHm-

HbD( Kypcirx (cnoco6 3px), O KoMnacubrx rrypcax (cnoco6 Koaonra).

5 .7 .  a )  c ' lH ,6)  B ' ) ,H .

5.8. 3a c.{gt HaMarHrr[{Bzlur.rr KoMneHcaropoB qerBeprHoit unu runporirolj

IEBHAUHH MATHHTAMH KAPTYItrKI,I.

5.9. Epycor MarurroMtrKoro Mareplriua c onpeAeneHHLrM coorHolrreHrreM

CTO AJII,IHEI I{ IIIHPI'IHbI.

5.10. KoreloK, y Koropofo uarHsrsrrfi MoMeET KapT.rilKH flpnMepr{o I 10 pa:

MeHbrue, vev y o6rrvuoro KorerKa. 3ro no3gor.cgr cqHTarb, qlo raxoi KoreJroK

TTPAKTI,{qCCKI,I HE B6I3bIBACT ACBITAUruO OT I.THJO/KI{I,IE.

5.11. 3a cqer roro, r{To [otryKpyroBaur AeBr.ra(r4tr yHfflrroxaercr roJrbKo rlocro-

tHHbrMn Man{uTaMLt, B TO BpeMf, KaK CaMa AeBHaqr{t 3aBIrcHT I't oT floJul, co3Aa-

BaeMoro MarHI{ToMtrKI{MIt MaTepHZInaMH.

5.12. BeprEKalbHo.

5.13, llocro.[HHblM MaTHUToM c Bepr]tKiurbnofi octro.

5.14. Am rlBMepeHr,rs ueprrucalurofi cocrulBJrrrorqe[ cyAonoro MarHlrrHoro

rronr, Koropaur Heo6xoArllra,{rlr ycrpageuur rpenonofi AeBEauxH.

6.'1. Onpeae,renue [onpaBoK MK; ecml 3To Bo3MoxHo, ycrpaneHr]re rrp]rqrrH

Bo3HlrKHoBeHun HeAo[ycrr.tMo 6ornmror rc< $ravemai; BbrrroJtr{eHr,re npoQwrarnaue-

cno< pa6or e coorBercrBlu c yKa3aHLIlMlr rexr*rsecrofi AorqFMeHTary{E na npn6op,

6.2. Bgerunero ocMorpa, [poBeprr.r roprr3ouTaJrruosrra a3r.t]ryraflrHoro Kpyra,

noJroxennr anrrpHoft flJrocKocrr{ neJreHraropa H }'rna 3acroq KagrylrrKr,r"

6.3. lio gHa.rerr.co [opora s]tscTBr{TeJrbHocru cr.rcreMr,r, BpeMeHn orpa6orru

3a.qaHHoro yrura paccornacoBaHwr n xorr.fqecrBy rone6anafi rrrKrurur peflr{repa or-

HOCTmeJr6HO ycraHoB[Blrerocr Kypca B T€qeHEe [epexoAHoro npouecca.

6.4. lft perylnponKr.r H.vneBoro nollox(eHlur MarHr{ToB H noAroHKtr ero K ne-

,'reHraTopy,
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