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AHHOTAUVIfl 

H3MepeHo MarHHTHoe no~e B Me~o~CHOM 3a3ope R np.a~eraromeM 

npOCTpa.HCTBe MarimTa CII-41 YCTaHOBKK cro~-200. l13MepeiDI.f1 Tpex B38.RM-! 

HonepneH,IUieyJIJipHax cocTa.BJIHIOuuU KH,cy"KIJ;mi noJm: npoBo,IJ;wm:c:o c no- I 
I 

MOIIUllO ,n;aT~ XoJIJia C a.BTOMa.TWI8CK.BM C'beMOM RH~O~, Ha JlliHlm 

OBJI3H C BR\1. ,lJ,T.rH BOCCTaHOBli8HID1 3HaqeHHH noM B paCCfvia.TpHBae~llHX. 

06~eMax HCll0~:030BaH M8TO,IJ; BOCCTaHo~eHHR TpeXMepHoro MarHHTHOrO 

noAa no ero 3HaqeHHHM, H3MepeHHHM Ha rpaHKUe. ToqHocT:o H3MepeHHH 

BepTHKan:hHOH COCTa~meH llOJIJI COCTaB~ 0,3% • 
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B cooeM o6hll!HOM BapHaHTe cTpHMt3pHaH KaMepa ycTaHOBKH 

CKM-200/I/ pa60T8eT, KaK TpeKOBliH ,D;eTeKTOp, llOMeuteH:HhlH B MarHHT-· 

ROM noJie. MarHRT CII-4! ycTaHOBKH paec't!l!TaH Ha noJzytieame nocTO.fiH

aoro MarHHTHoro noJm BeJIH"tUIHoii .n;o ID Kfc. HoMRHaJII>Hldi TOK Bos6yx

J{eHHH MarHRTa paBeH IO KA, npz aTOM na.n;eHHe HanputeHIDI aa o6MOT

Ke COCT8BJIR:eT 500 B. lliiTaHHe MarHHTa ocymeCTBJIR:eTCR OT MOTOp-re

Bepwropa llOCTO.fiHHOrO TOKa THlla TII-4·100-375. CTa6HJIH3a!Um TOKa He 

rye O,OI%. --/ 

·Pa6oqzi{ 06'DeM CTPHMepHOH Ka.MeJ9bi 200 X roo X 60 CM3npaKTH

qecBH 6HH npe.nonpe.n;eJieH pasMepaMB~KllOJIDCHoro npocTpaHCTBa Mar-

llll'la. 

JI.mr H3MepeHHH HMIIyJI:bCOB 38pmKt3HHbiX l!8CTE:n no KpHBH3He Tpe

KOB B MarHHTHOM none He06XO.n;HMO 3Ha'r:b BeJmtmHy' ITOJI.fl ITO BCeMY 06'11-

eU¥ RaMephl. ~ pacqeTa TpHrrepa R aa c~aH HcnoJI:b30BaHHH .n;o

noBBHTeJIDHhlX .n;eTeKTOpOB XeJiaTeJIDHO J~MeT:b ~onorpa~ noJIR BHe 06'D

eMa• saHKMaeMoro KaMepo:ti. B CBff3R c 3TRM onpe.n;eJieHHe BeJIHtmHhl 

ROJDI 6h1JIO npoBe,D;eHO He TOJi:bKO B 06'DI3Me, 38HHMaeMOM KaMepoii (06'11-

eM VI) , HO H B llpHMI:maiOiqeM npocTpaHCTBe, Ha BhlXO,Jle H3 KaMe phl nyqKa , 

sap&:EeHHhlX qacTIDJ; ( o6'heM VII) • CooT:seTCTBYJOUU1e H3Me peHHR npoBo

~XKC:b B !974 ro.ny.K 3TOMY BpeMeHH ;~Ba BHTK8 3JieKTpOMarHHTa Bhlill-

D B3 CTpOR, H 06MOTK8 pa60TaJia Ha :BOC:bMH BHTKax. 

llpHHHMaH BO BHHM8HHe BeRHqzHy OmH60K H3MepeHHH HMUYJI:bCOB 

UCfiiii; B KaMepe/2/ 1 p83YMfiO 6h1JIO llpJ~ onpe.n;eJieHHH MarHHTHOrO no

JBI 3a.l48T:bcSr TOqHOCT:biO HSMepeHHil OKO.IIO 0, 3%. 8TO o6yCJIOBHJIO He06-

XO~OCT:b H3MepeHHH BCeX COCT8BJIHIO~~X rioJm Ex• By, BzB 60JI:bill0M 

1DICJie T~qeK, llOCKOJI:bKy' ITOJie 6h1JIO HeO.IJ;HOpO.D;HOe H HMeJIO 60JI:bUIHe 

rp~eHTH. ~T06h1 H36exaT:b Tpy.nHOCTe:d, COnyTCTBYJOiqHX 60JI:billOMY 

11HCJIY HSMepeHHH H HCKJIIOtmT:b CJzyqallHhie 60JI:blliHe 3KCnepHMeHTaJI:bHHe 

amKdKH, pemeHO 6h1JIO BOCllOJI:b30B8T:bC.fi MeTO.IJ;OM BOCCT8HOBJieHH.R: Tpex

MepHOrO MarHHTHOrO ITOJIR: IIO ero 3Haqt3HH.R:M, H3MepeHHHM Ha rpaHHUe 
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JR1Cl.OM<IT.lJl'l.lXI.t;;MlirlJ -uJ':beMa / 3 ,4/. 06':beMii VI H VII paa6BBaJIHCD KaJit

)Ud Ha .zma llO,IJ;06':beMa, l! C06CTBeHHO H~MepeHIDI npOH3BO,!OliD'ICD TOJID-

-.. ,;.;51 B-~ .. paci!OJIOxteHHHX Ha llOBe_r)XBOCTHX, orpaH14~BaiOII.tHX llO,IJ;06':b-

-- ew. 06'beM pa60Tbl, TeM ae Meaee ocTaJ3aJICff BeJIHK. IIoaTOMY ueneco-

00Jl83HO 6lDIO D_l)IDJI£HlliTD M8TO;D; onpe.n;eJIHHIDI BeJI14'tiHHbl Hlf.lJYI\.UHH Mar

. mrmo.r.o liQ.IIl.II.D .liSMepeHRJIM snc ;n;aT'tllilta XOJIJia. 

JlaT'tll!K XoJIJia. 

lta't<ml\ XOIDia T:Hna X2I5 npe.n;cTa:BJ.t.fiJI co6oi1 ruracTHHY H3 rep

MaHBH C paaue~AR 6 X 3 X 0,2 ~.laTqptR 6UH TepMOCTaTRpOBaH C 

~OCT:bJO -.o..ft 1303MOxtHrur B aTRX npre.n;eJiax Tervme paTypaaa: aecTa

~HOCTD ~Jia K OmE6Ke O,OI% rrpR H3MepeHH~ 3lC Xo~a.~ 

~MeJreBEH xomnoaeaT MarHHTHoro noJIH .naT'tll!K ycTaaaBRHBaJICff BHYTPR 

~puocTaTa B ~PH BSaHMHO nepneH~KYJiffPHHX noJioxteHRH. To~aocTD 
I 

~8HO~ 6HXS paBHa I 1 • ilHTaHRe ,IJ;aT~Ka TOKOM npOH3BO~JIOCD OT 
• 

KCTO~HHKa~ ~ere CTa6RJIH38UHID He xyxe O,OI%. ToK B .n;aT~Ke 

ROCTOHHHO KOHTpOHRpOBaJICff Ha npOTRxteHHH BCeX H3MepeHRH. 

'i'Baj'JD)"TB"TOM OT,IJ;e.JffiHOrO E3MepeHIDI B 3a,IJ;aHHOi1 TO~Ke 6HJia 

BBJDPmHa HBIIpgzewm: U Ha aJieKTpo.n;ax .n;aTtm:Ka XoJIJia, noMemea-

HO'I'O B )l;amiYJO ~OlntY. 3TO aanprxteHEe CM3aHO C HH,IryKI.UieH TIOJISI COOT-

U - u + .R. ! 'B.L. 
- o H d ' (I) 

--r.1J.B B~-~ BeKTopa MarHRTHOH HH.nyro:nm, nepneH.n;HKY.mlpaoro 

~C!rl:I JtB.Ttnma; U 0 - aanpgxeane aa xoJIJIOBCIWX aJieKTpo.n;ax 

11p11 B-3- · 0; 1 - TOK B036yJKJJ;eHRH .n;a·r'!HRa; d - TOJII.l{RHa .n;aTtm:Ka; 

R.B- OOCTOS:HH.BH XoJIJia. 

Jtm:r onpe.n;enemm B.L Ito BeJIH'mHr3 U o6bi~Ho HCllOJib3YJOT . 9lleUH

-1t1fHID.lt3Me1lemme rpa;::rynpoBO~Hble Kp14Bble. B .n;aaaoir pa6oTe Truw:e 

KpHBHe 6biJIH nonyqeHbl C llOMOII{biD SI)(epBOrO MarHHTOMeTpa. 

-
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KooggnHaTHo-nsMePRTeHbHOe ycTpo~CTBO 

}JJm nepeMell{eH:wr ,I1;8T'tiRKa no R3Mepa:eMOMY o6~eMY X <f>HKCa:rzyiH 

ero KOOp~HaT HCnORb30BaHOCb crreUHa~bHOe ycTpO~CTBO. 0CHOBH~e 

~eTaHH ycTpo~cTBa cxeMaTHtiecKH nso6~~eHH aa pxc. I. 

HecymaH KOHCTpyxuHff - MSTannH't{SCKaa paMa ,II;RnHOID B HSCKOnb

KO MeTpoB - Ha pncyHKe He noxaaaaa. 0Ha ycTaHaBHHBanacb B HpMe 

9RSKTpOMarHRTa TaKHM 00pa80M, 'tiTOOH XSCTKO CBff88HHHe C He~ TpH 
/ npo~OHbHOM 

HanpaBBHIDII{He (PHc. I, nos. (5) 6HnH BHCT8BRSHH napanneRDHO OCH 

cTpHMepHo~ KaMep~, no ocn 0~. ITo aanpaBHHIDmRM rrepeMem~nacb xa

peTKa (6). Ha KapeTKS XeCTKO KpenHRHCb BepTHKanbHHS CTOMKH (4), 

Ha KOTOPHX yxperrnHnacb ropxaoHTan»HaH rrnaHKa (3). Ha nnaHKe yc

TaHaBnBBanCH TSpMOCT8THpOB8HHHH ,I1;8T't{HK Xonna (2). ilnaHKy MOXHO 

6HHO rrepeMemaTb B BepTHK8RbHOM HarrpaBneHHH no OCR 02:c maroM 

IO MM. no nJiai!Ke JIST'li!K nepe.mmraJic.s: no ocli! ~c maroM 20 MM. 

IIpH rrepeMemeimH xapeTKH :e,n;OJib aanpaB~ (no ocn 0 Y) qepea 

K~e 25 MM 8BTOM8Tl!tieCKH npOH3BO,II;HJIOCb liSMepeHHe HH~ Mar

HHTHOro ITOHH. ~OpMHpOBaHHe yrrpaBnHIDII{SrO CHrHana ,II;JIH 8BTOM8THtiSC

KOH pa60TH H8MepHTen»HOH CHCTeMH o6ecneqnBaHOCb <l>OTO,II;aT'tiHKOM, aa

KpenHeHHHM aa aeno,n;~Ho~ aecymei paMe, H nep<I>opxpoBaHHOH naTyH

HOH XeHTOH, XSCTKO CBH88HHOH C ,II;BHxymeMCH KapeTKOH. lliHpHHa npoceq-

KH B XSHTS paBHa I MM, paCCTOHHHS Me~ npocet~KaMH - 25 MM. 

7upaBneaxe ,IJ;BHEeHHeM xapeTKl!, a TaKEe 6nox-cxeMa naMepH

TeJibHOro ycTpOHCTBa OHRH aHaJIOrHtiHH CXSMaM,npHMeHffiDII{HMCH npH H8-

MepeHHH MBrHHTHOrO nong B MBrHHTe 2-MeTpOBOH nporraHOBOH nya~pb

ROBOit KBMep~ QHffif/5/. 0TJml!lf8 COCTOR:JIO B TOM, tiTO IDK888HRfl rzyrqr
pOBOro BOJibTMeTpa, perncTpnpyroll{He Hanpa:xeHne c ,n;aT'tiHKa XoJIJia, ne

pe,n;asanHCb no JIHHHH CBH8H Ha E3CM-4M, KOTOpSH BH,IJ;aBana pacnet~aTKy 

pesyHLTaTOB H3MepeHHH H rrpOH8BO~Jia KX 8aiTHCb Ha MarHHTHyro neHTY 

~ nocxe,n;yrome~ o6pa6oTRH. 

H3MepeHXH 6onmei ttacTbiD npoHSBO,IJ;RJmCb cepiDIMH. ITpH aa,n;aa-
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HHX H8tiaJD)HWC KOOP.In!H8T8X X, 'l ,I(8Ttm:Ka (eM. PHC. 2) IIO CHrHruzy 

C nyJI:&Ta yrrpaBJieHIDI 3aiTyCKaJICJI ,I(BHraTeJI:&, IIpHBOMII\HH B ,I(BmrteHHe 

xapeTK,y. KapeTKa nepeMemaJiac:& H3 aa~an:&Horo noJio~eHRH (.naTq:RK 

HSXO.I(HJICJI B TO't!Ke I Ha nepe.nae~ rpaHH'tiHOH rrnocxocTH III HsMep.R:

eMoro 06'beMa)B KOHe'tiHOe (,naT'tiHK ,D;OC'l'HraJI TO't!KH. 2 Ha 38.I(He~ rpa

lmliHOH nJIOCKOCTH II2 ), B03Bpamanac:& o6paTHO H OCT8H8BJIHBaJI8C:&. 

ABTOM8T~rqecKOe H3MepeEUie IIOJIR: npOH3:EIO,IUL1IOC:b IIpH ,I(BDeHHH KapeT

KH H B IIpR:MOM, H B o6paTHOM HaiipaBJI€:HIDIX. PesyJI:&T8Tii .I(Byx H3Me

peHH:f.i B KaJlt,II;O:f.i TO't!Ke ycpe,I(HfUmC:&, 'tl'l'061i · CKOMIIeHCHpOB8T:& BJIIDIHHe 

~TOB ,I(BIDityllle:f.iCJI CHCTel\W. COBOKyrrHOCT:& ycpe,nHeHHliX 3H8'tleHH:f.i 

COCT8BJIR:JI8 cepHID. Ha PHc. 2nOK838HH TO't!KH H3MepeHH:f.i O,I(HO:f.i cepHH. 

qxCJIO TO'tle~ cepHH B 06'beMe \II 6UJIO paBHO 80, B 06'beMe \/II -I04. 
llepeMemrur .naT'tiHK no nepHMeTpy IIp.R:MoyroJ!bimKa, orpaHHq:RBa

IOmero nJiocxocT:& III, a T~e B.I(OJI:& ;rn:HHH AB, H cHHMrur cepHH, Mo~

HO 6HJIO H3MepHT:& none Ha IDITH IIJIOCKOCTJIX, .orpaHH'tiHBaiOII.UDC no,no6'b

eMH H3MepgeMOrO 06'beMa. ~ H3MepeH~R IIOJIH Ha rpaHH'tiHliX nOBepx

HOO~X TII H II2 cepHH He CHHMaJIHC:&. I:MeCTO STOrO CHHMaJIHC:& IIOKa-

8aHRH ,Il;8T't!HK8 npH HeiiO,Il;Bll'KHO:ti KapeTF:e COOTBeTCTBeHHO B H8'tla.JlbHOM 

H KOHe'tiHOM IIOJIO~eHIDIX. llpH STOM ,I(8T~~K IIOCJie,I(OBaTeJI:&HO nepeMe

IItaJICJI c aexoTopiiM maroM no noBepxHOC:Tl!M III :a rr2 • 

TiorpemaocTH P.:sMe pemdi 

llpHBff3K8 KOOp,D;HHaT KOOp,ItHH8THO-H3MepHTeJI:&HOro ycTpO:f.iCTBa . 

npOH3BO.I(PIJI8C~ C nOMOin:&IO pene pHOii n;rn:Tii, YCTaHOBJieHHOH Ha ~HeM 

nomoce MarHHT8. Xopomo o6pa60T8HH8H IIOBepXHOCT:b IIJIHTII C BHCOKO:f.i 

TOtiHOCT:&IO BIICTaBJieHa B ropH30HTan::&ao:H IIJIOCKOCTR. Ha IIJIHTe o6pH

coBaHH perrepHiie KpeCTII. Ylx UeHTpli MO~HO paccMaTpHB8T:&, KaK TO'ti

KH, 3a,D;aiOmRe IIpH:Miie JIHHHH, napaJIJieJII:.Hiie OCHM KOOp,lUIH8T CTpHMep

HO:I KaMepH. 

llpaMOJIHHeRHOCT:& HaiipaBJIHIOm:RX B:OOP.In!H8THO-H3MepHTeJI:&HOrO 

ycTpO:f.iCTBa 6HJI8 IIpOBepeHa HHBeJIHpOM. 0K83aJIOC:&, liTO npH ,I(BH~eHHH 
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RapeTKH OTKJIOHeHM .n;aT'lHKa OT ll.PJIMOH JIHHlUf He npeBIIIUaJm I MM. 

llpHBa3Ka KOOp~HaT no 0~ OC~eCTBRH~aCn H3MepeHH6M paCCTO

HHBH OT ,I(aTqzKa ,I(O noBepXHOCTH penepHOH nJIHTH. nnrr npHBH3KH no 

oXzcnoHD30BanCH no.n;BeiUeaau~ K .n;aT'lHK.Y OTBec. C ero noMomnro aa 

penepHOH nnxTe H3MePffnOCn paCCTOffHHe OT TO~KH OTBeca .I(O onpe.n;e-

. JieHHOH JmHHH, napa.JIJie~nHOit OCH 0 Y. AHa.JIOrH~HO .n;e~aJiaCn npHBH3Ka 

xoop.n;HHaT ~ • ~ aToro KapeTKa nocneioBaTennHO ycTaHaBJmBa.Jiacn 

B llOJIOitea:tm, COOTBeTCTBYJOll{He onpe.n;eJieHH11M TO~KaM cepl!H H3MepeHHH, 

K Ha penepHOH llJIHTe H3MepHJIHCn paccTORHRff OT TO~KH OTBeca ,I(O CO

OTBeTCTBymll{RX nl!Hl!H, napannennHHX OC~ O)(. ~TOOH ~eCTn nepeKOCH 

llO,I(BHitHOH CHCTeMH, npHBff3Ka no o)'npoBepHJISCn npH .I(BKmYmeHCH Ka

peTKe. ~ 3TOrO ~KCHpOBaJiaCn B6JIH'lHHS nOnH B onpe.n;eJieHHOH TO~

Re cepHH l!3MepeHl!H (npH .I(BHit~eHCH KapeTKe). lanee KapeTKa Bpyq

HyiD ycTaHaBnHBa.JISCn.B llO~OiteHHe, COOTBeTCTByromee 3a~KCHpOBaHHOH 

BeJm'lHHe nonR K no OTBecy .n;eJiaJIHCn aeo6xo~e H3Mepeal!R ~HNX 

paCCTOJIHHH. 

TO~HOCTn onpe.n;eJieHHH KOOp.n;HHST H3MepeHHUX TO~eK O~eBH~HO onpe

~ennnacn OTKJIOHeHHeM HanpaBnffiDll{HX OT llPffMOJIHHeHHOCTH H TO~HOCTniD 

npKBR:3Im KOOp~HaT. .I(mi KOOp,nHHaT Y. H z norpeiUHOCTn COCTaBnRJia 

OKOJIO I MM • .I(mi KOOp.n;HHST ~ - OKOJIO I,5 MM. 0THOCHTeJinHOe yBe

XH~e~He norpemHOCTH onpe~eJieHRH " OHJIO CBff3aHO C HaHOOJinmefi Be

XH't{HHOii Jmq>TOB no~BHitHoi1: cncTeMbl no aanpaBJieHnro 0 Y. 
Heonpe~eJieHHOCTn BROOp~ax npHBO~Jia K OlUHOKe B BeJIH~He no

Xff B xy.n;weM C~ae (B o6nacTH HaHOOJinillKX rp~eHTOB nona) paBHOH 

OKOJIO 0,2%. 

npyrKM KCTO~HKKOM OmKOOK MOrJm OHTn llOBO~OTH TepMOCTaTa ,I(aT

~Ka 38 c~eT B03M01tHHX nepeKOCOB nO~BHitHOH CKCTeMH. TIOBOpOT BOK

pyr BepTHKanDHOH OCR CBff3aH C ~TOM no HanpaBneHHID ())1. MaKCH

MMnHHif B03M01tHbiii yroJI ITOBOpOTa OHJI paBeH tX0u ~ I01 • TIOBOpOT BOK

pyr npO,II;OJinHOH ropH30HTaJinHOH OCH CEH3aH C OTKJIOHeHHeM ~aTqnKa 
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o'l' npR:MOJIHHef:taoro ,IU3mltemm:. Ha.H6on:om:aii B03MO~Hbli! yron o(0 y ~I6' • 

YroJI~llOBOpOTa BOKpyr nonepe~aon ropH:30HTan:&Ho:a OCH ObiJI H3MepeH 

C llOMOJit:OIO npOCTOro npHCIIOCOOJieHHH, CXeMaTHqecKH H300pruiteHHOrO Ha 

PHc.3 B BepTHKaJI:&HOM paspese, BH~ c6~KY· B onTH~ecKyiO Tpy6y (I) 

~epes OTBepCTHe B axpaae (2) Ha6JIIO~anoc:o OTpruite~ OT sepKaJia 

(3) Hso6paxeHHe BepTHKan:oao:a mKaJibl c ~eneHEHMH, aaaeceaao:a aa 

~n<paHe (2). IIo mKane oTctmTbiBanoc:o paccTORHHe ~. PaccTORHHe {!, 
oT axpaaa ~o sepKana orrpe~eRHnoc:o no nono~eHRIO no~aoR xapeT

KH Ha KOOp~HaTHOM ycTpOHCTBe. Yron ITOBOpOTa ~aTTIEKa BbltmCnffJICR 

no <fK>PMYJie J..oY,. !:::! ~e .B pesyJI:&TaTe !3Mepem:dt OK83aJIOC:O, ~TO B 

cpe,nHeM cJ...oXCt 23' , a OTKJioaeHHe oT cpe,n;aero He npeBbiiiiano Be~'t!H

HY A~~4' • Ha6JIIO.n;aH cMemeane Rso6p~eHER WKaJibl B norrepe~HOM 

HanpaBJieHJilt, MOltHO CI::VIO OD;eHliT:O/ KOJieOaH:wi yrna o(o"b B rpy60M 

npH6JIIDiteHint rromnmnoc:o Aol.o~~' • 

Heonpe,n;eneaaocT:o B yrnax noJio~eHHH ~aTTIHKa npHBO~T K omn6-

Ke B HSMePffeMOH BeRH~He IIOJIH. Ha PHC. 4a)• B ~BYMepHOM HS06pruite

HHH UOK83aH ~aTTIHK npH li3MepeHHH ~- COCTaBRHIOmeH llOJIH B C~ae, 

KOr.I(a COCT8BJIHIOmHe B '( H Bx npeae6peDMO Ma.JII:l (B~ = B). HeTO~

HOCT:O YCTaHOBKH ~aTTIEKa onpe~enHeTCR IIOBOpOTOM BOKpyr OCH 0~ 
Ha.yrOJI ((0~. TipM HSMepeHHM B ,lJ;aHHOM nOJIOlteHHH BMeCTO SHa~eHHH 

Be,= B ~aT~K noxaxeT BeJm~HY Be, CJ'd')o<0y.Ha pnc. 46) Hso6paxea 

cnyqaH, xor,n;a rronepe~Haff cocTaBnHIOmaff B~ cpaBHHMa no BeJIHTIHHe c 

B11 , H .n;aT~K BMeCTO sRa~ea:w:r B i! noKruiteT BeJmTIHHY B~ C.O!>«oy + 

Bx ~\f\o(oy. 
llpH npOBe.n;eHHJI HSMepeHH~ B TeX ~aCTRX 06~eMa, r~e COCT8BM

mmHe By H B~ 6uJIH MaJIU B cpanHeHHH c B~ , H3MepeHHaff BenntmHa 

npaKTH~eCKH He OTJIHqanac:o OT JICTHHHOH HS-38 MaJIOCTJI yrna o( • 

TaM, r.ne cocTaBMIOIIU!e By H Bx 6wm cpaBHHMll no BeJIH't!HHe c Bl, 

B OTHOCMTeJI:&HO HeOOJI:OlliHX 00JI8CTRX C HaHOOJI:OWRMH rpa.n;HeHTru~ no

Xff, oWH6Ka B BenHqzae Bz BospacTana B xy~neM c~ae ~o 0,5%. 

-
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HanpHMep, rrpu cC. 0~ 0,5°, B~= 6 Kfc H By= 3 Kfc oum6Ka B B~ 

6wra paBHa By ~ne><o;t 30 rc. 

TaiGIM oopasoM, rrpz nsMepeHHH coeTaBJIR:IOuteii Bt. Heonpe.n;eJieH

aocT.o B yrJiax IIOJIOXteHIDI ,I.I;8T"G:HKa He RMeJia cymeCTBeHHOrO 3HaqeHIDI, 

JI OIIIHOKII H3MepeHUH OIIpe,I.J;eJIR:JIHC:b B OCIIOBHOM HeTO"G:HOCT:&IO B KOOp,IUI

HSTax. IIpH IIsMepeH:vmx Bx , By- cocTa:Bmnoutnx, HarrpoTllB, BJiruiHMe 

aeonpe,n;eJieHHOcTeii B yrJiax OhiJIO onpe.neJI.miUIM H OOJILIIIHM. Bo BceM 

o6'beMe, r.ne B:i£paBHO (6 + Shd'c, npR HsMepeHRH ropHsoHTaJI:&Hoii 

COC'l'B.BJIR:IOuteH IIOBO pOT ,I.J;aT"G:HKa Ha yTOJI ()( C! 0, 5° IlpllBO,I.I;H~ K ODmOKe , 

paBHO:ti B~ ~ Y)o{ ~ ( 60+80) rc. .lla.xte B (5JiarOIIpiDITHOM CJ.IYl.Iae, Haiipll

Nep, npz HallOOJILlliE:X 3Ha"G:eHIDIX By ~ :3 Kfc 3TO COCTaBIDIJIO (2+3)% 

/ 

Xopomef.i HJIJIIOCTpa:uReH TOqHOCTlii onpe,I.J;eJieHUfi KOOp,n;HHaT H3Meps:r

eMI:DC ToqeK CJIYjKIIJIO cpaBHeHHe pesyJIDTf3.TOB H3MepeHHH IIpH .n;Byx IIO-
. od'.beMa 

JioxteHRfix Koop,n;HHaTHoro ycTpoficTBa, IIp:ii HsMepeHHII Vrr HeCKOJILKO ce-

PJIR ~eJiaJIOCL C HecTaH,n;apTHHM qRCJIOM •roqeK (I24 TOqKH BMeCTO I04) 

T8KIIM o6pa30M, qTO qacT:& ToqeK Ka.xt,I.J;O:a cep:HE (22 TOqJm) H8XO,IJ;HJI8CL 

B o~eMe VI. B pesyJI:&TaTe B 22-x TOqKax dtJIH IIOJ.IYl.IeHI:l sHaqeHM 

UOJDI 13~, H3MepeHHhle IIpH )J.Byx IIOJIOJKe::UUIX KOOp,IU!HaTHOrO ycTpOHCTBa: . 

:sl~ - IIPII H3MepeHliR od'.beMa VI (c rrocJie.JJYIOmei1: ImTeprroJIA:rzy.rei1:) H 

~- npH H3MepeHHH od'.beMa Vrr· Ha PR'J. 5
8

) rroKasaHH pasHOCTH 

ni - ililM 22-x TO't!eK. Ha PHc. 5.6) )J.aHI:l COOTBeTCTByiOI.IUie C,I.J;BE:rR 

UOO~, BH"G:HCJieHHI:le IIO rp~eHTy IIOIDI IIpH ecTeCTBeHHOM rrpe,I.I;ITOJIO

lleiDIH, qTo c.nBBrR IIO oX H o Y OTHOCHT eJILHO Ma.J.OJI. KaK BH)J.Ho ns 

PHc. 5, OTHOCHTeJI:&HHe C,I.I;BHrH IIpH orrpe)J.eJieHEH KOOp,I.I;HH8T MaJIH. 

KOHTPOJIL H3MepeHHH 

ilOCTOfiH CTBO MarHHTHOrO ITOJIH BO BpeMeHE: OOecrreqxiB8JIOC:b BI:l

COKOI CT80HJIH3auHefi TOKa, IIHTaiOutero ~arHHT• HaOJIIO,I.I;afi IIa,I.J;eHHe Ha

llpaBeHRfi Ha IDyHTe MarHHTa, MOJKHO OI:lJIO Ha rrpOTHXteHHR BCeX H3Mepe-
. 

HRI ocymecTBJIHT:& KOHTPOJIL sa cTaOHJIHsanHeii. KoJiedaHHH aarrpHJKeHHH 
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Ha myHTe .He npeBI:ruiaJIJI 0, OI%. 

KOHTpOJID ITO IIOK83aHimM myHTa ~6JIRpOBaJICH RH60 C IIOMOmDID 

~epHOrO MarHHTOMeTpa, ~aT~K KOTOporo IIOMemaJICH B OIIpe~eieHHOM 

MecTe Ha HR&HeM nonroce MaranTa, r~e noJie 6uno o~Hopo~Hoe, JIH6o 

IIOBTOpHHI'vm H3MepeHIDIMH IIOJI.H: B O,II;HOM H TOM ~e TO't!Ke IIpH IIOMOmH 

,naT11JIKa XoJina. 
/ ', 

~ KOHTpOJI.H: H~ pa60TOH. BCeH H3MepnTeJIDHOH annapaTypu B 

neXOM nepHO~'tleCKH ITOBTOPffJIHCD H3MepeHRff HeKOTOpHX cepHH - "KoH

TpO.liDHLIX" cepHH. qT06bl C~8JI8TD KOHTpOJID 6oJiee 'tJYBCTBl'!T8JIDHbiM, 

KOOp~HaTU X,i: KOHTpOJIDHbiX cepHH rrpH H3MepeHHH pa3JIH'tlHRX COC

TammiOIIUIX ITOIDI (B.)( , By , B~) BU6:Hpa.JmCD C T8KHM pac'tleTOM, 'tJT0-

6H XOTH 6U 'tl8CTD TO'tleK cepHH H8X0~~8CD B 06JiaCTH HaH60JIDIDHX rpa-
' 

~eHTOB ITOnff. KaK OK83aJIOCD, pesyJIDTaTH ITOBTOpHbiX H3MepeHHH ce

pBft npaKTH'tlecKH coBIIa,IJ;aJIH. B o6~eMe \vi pas6poc B03Jie cpe~aero 
SHa'leHJm: B OT~eJIDHRX TO't!Kax He npeBblillaJI rv i5 rc B 06JiaCTH OTHOCJI

TeJD)HO O~HOpO~Horo ITOIDI, npJIMepHO IO rc (,IVm B"i!- COCTaBJIHIDmeii) 

II OKOJIO I5 rc (~Jif! B X H By ) npH HaB60JIDJmX rp~eHTax IIOJIH:. 

AHSHOrH'tlHaff KapTHHa H86JIID,IJ;aJiaCD B o6~eMe \vfiT, XOTR B OOJiaCTH 

HaB60JIDillHX rpa,IJ;HeHTOB, ripE CIIa,IJ;e IIOnff 38 npe~eJiaMH Me~IIOJIIDCHOrO 

npOMe~yTKa, pas6poc ObiJI HeCKOJIDKO BHille H M8IDTaMH (npH ITOJie Be= 
7 + 8 KI'c) ~OCTHraJI 40 rc ,IUIH: B Z: - H 20 rc ,I(Jif.[ Bx -, By -COCTaB

JISIIOOleii. 

rpagynpoBKa ~aT"tJHKa XOJIJia 

rpa,IJ;yHpOBK8 ~8T'tlliK8 llp0H3BO~JI8CD npn IIOMOmH R~epaoro Mar

HHTOMeTpa. naT'tlHK OblJI nporpanyHpOBaH B HHTepBaJie 0 + I5 KI'c C 

IDaroM OKOJIO 0,5 Krc IIpli ~Byx B3aHMHOllpOTHBOIIOJIOmHbiX HaiipaBJieHn

HX MarHliTHOro IIOJIH. 06e rpq,IJ;yHpOBO't!Hlle KpHBUe ITOKa3aJIH OTKJIOHe

HHe OT JIJIHeHHOH 38BZCliMOCTH (I), rrpzqeM B pa3HOH CTerreHH. Pas-· 

HOCTL Me~ a6COJIIDTHUMH 3Ha'tleHRaMH HaiTPff~eHHH Ha BJI8KTpo~ax 

. ,na~Ka ~JIH ~Byx rpa,IJ;yHpOBO'tlHbiX KpHERX C yBeJIEqeHHeM a6COJIIDTHOH 
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BeJmlUIHH noM OT 0 ll.O 9, 5 KI'c YMeH:oma.Jiac:o oT 0, 52 MB ,n;o 0. B CB.fi-

3B c aTHM npB nepeBoll,e noKa3aHH~ ll,aT~aKa B rayccu ncno~:o3oBannc:o 

06e rpal1,yHpOBO~HHe KpHBble. 

~ aHanETHqeCKOrO BHp~eHM KpHBHX HCn0~:030Banoc:o BHp~eHRe 

B..L =-cta+a.._U+ a:t U\ o..3 U~-t- 0.4 U4
+ a. s en (U+ ../o.?·+i)zl 

·r.ne B..Lll.aao B rayccax, U- B MmJIJmBom,Tax, a KoaqxpnrnreHTHa0, Q. 1 
••• ,Qt0 ,IJ;M K~O~ KpHBO~ 6HRR nonyqeHH MeTOll,OM HaMMeH:OillHX KBall,

paTOB. ,lLn.q Oll,HO~ KpHBO~ (BJ. ~ 0) no~yqHJmQ0 = 30,8347; QI = 

133,304; a2 = - 0,45627!; a3 = 2,99053 .ro-3; a4 =-7 ,99538·!0-~ 
0.. 5 = - !4, 7772. 

~ BTopoH KPRBOH (npH o6paTHOM aanpaBneHRH nona.B.L~O) 
. -3 00 = 32,9023; 0.1 = !30,904; ~ = 0,387573; CAs= 2,48473·!0 ; 

~ = 8,8089I·I0-6~ Cl 5 = - 4,034!5. 

Pa3HRUa Me~ BHlUIC~eHHHMH no ~OPMYne (2) H H3MepeHHHMH Mar-
• 

HBTOMeTpOM 3HB~eHHHMH BJL He npeBHmana HeCKOn:&KO raycc. 3Toro 

6ano .nocTaTo~ao l1,nff o6ecneqeaRH aeo6xo.IJ;HMOH ToqaocTR H3Mepeann. 

EcnH H3MepeHRH Benm~HH MarHRTHoro no.IDI aeooxoll,HMO npoH3BO

-~TD C CORee BHCOKOH TO~HOCT:OID, KanE~pOBO~Hble H3MepeHER, pa3YMe

eTca, ,n;o~au 6uT:o o6ecne~eau cooTBeTcTBeaao 6onee TmaTen:oao. Ha

npEMep, npR To~aoi (ae xyxe O,I%) no~yaBTOMaTH~ecKoil KapTorpaWHH 

noJIH B 3a3ope MarHHTa IS R(C I= R.~/6/ cooTaomeHHe MeiK,IJ,Y aanpmKe

BBeM u II MariiRTHHM llOReM npH KaJm6pOBKe 6J:lRO onpell,eRHO C TOtiHOCT:OID 

O,I rc. Pe3yJI:oTaTH Kann6poBim nocJie qm:THpoBaHM nonHHOMOM 7-H 

CTene-HJ! 6HJIR llOJIYlleHH C TO~HOCT:OID 0, E' rc. 

CHCTeMH KOOpnHHaT H Cf~CKH cepHH 

llpH H3MepeHiiHX HCllOR:030BaJDH~:O Cl~:CTeMH KOOp,IUIHaT, CBfi38HHHe 

c xoop.IJ;HHaTHO-BsMepnTen:oHHM ycTpOHCTBOM. Bee BOSMO~HHe nono~eHRH 

.naTttHKa XoJina OHJIH npOHJ7MepoBaHH R no OCffM o~N,CYNH o~NpacnoJia

ra.JlliCD HOMepa noJio1lteHHii X N, Y N n 1 N
1
cooTBeTCTBeaao • 

• 
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?~!HHJ'hJ,;reJi.l.l.~ : .. u.npaBJlfiiOil{HX KOOp,II;lHlaTHO-H3MepnTeJI:OHOrO ycTpOi1:-
, .-. 

CTBB. onpe,n:enwrp BH6op aanpaBnemdi oceti Koop,IUIHaT: 

()~- napaJIJieJI:O~o,npO~OJI:OHOM OCH KaMepH, npOTEB HanpaBJieHHR 

nycma, 

~H- nepne~JIHpHO BepxHeM TIJIOCKOCTE penepHOH llnHTH, CBepxy 

llBJ[3. 

oxN- nepnea;::cHey'JlflpHO OYtjli 01:~, o6pasy,q JieBOBliHTOByiO CHCTeMY 

lBYMTIOHOxeHRHM KOOp~HaTHO-H3MepHTeJI:OHOrO ycTpOHCTBa (o,n:ao-

npH R3MepeHHRX 06~eMa \II' ~pyroe - 06~eMa \Ill) COOTBeTmTBOBaJIH 

.JtBe --~ xooJUUIHaT: <Xm , YNl, ~:NJ.) JI ( XN.2.' YNz' lN2! . 

.Jia J>Jre .. 6 liOltaSami Ce'tJeHE:e MarHMTa 11 KaMepbi TIJIOCKOCT:OIO, TipOXO,ll;ff-

.~~e~eS ~eBTp CHMMeTpHJI KaMepu, neprreH~K,yJlflpHO ee npo~OJI:OHOM 

OCII~ "ll ·-rpamm;s JI3MepsreMI:lX 06~eMOB, cnpoeKTHpOB8HHble Ha STY ITJIOC

KOC±h. ~XOEOi JIHHHefi o6pHCOB8Hbi rpaHHUU~6~eMa \([, WTpHXllYHK_

TXpHOR- ~eMa \liT. ~epHbiMH KpyxKB11H llOKa3aHH rrpoeKURH Ha'tJaJI 

ROOp,n:HHaT. RajmC. 7 B ropH30HTaJI:OHOH llJIOCKOCTH llOKa38Hbi KOHTypu 

-~paoi TIBETH, crrpoeKTHpOB8HHHe Ha STY llJIOCKOCT:O rpaHHUH H3Mepsr

eppy ~eMDB X TO~ OI, 02 Ha'tJaJI KOOp,n:HHaT. 

B EH6paHHHX CHCTeMax KOOp.IJ:HHaT rpaHHUbi R3MepsreMbiX o6~eMOB 

onpe;neJlfiJmC:O CJie.JJ.YIOIIUIMH KOOp,IUIHaTaMH. 

.Ba oc11 ox,_., - 32 H 82 Ha OCE OXN~- 7 R 82 
- .. DYHI I :r1 80 _,,_ OY~~- I PI I04 ---
-"'- o~. I JI 63 -"- Q~~;L- I JI 63 

Jbmmmn:TJ!., pas~emnoil{He PisMepsreMUe o6'I:eMH a a no~o6~eiv1H, s~aBa

;aet:. xoop~HaTarvm XNI= 57 (B o6~eMe \/I) H X,tt= 46 (B o6~J>eMe Vrn. 
~ ~)Jl.bTaTe llpOBe~eHHbiX H3MepeHHll B 06'DeMe Yr 6HJIO CHfiTO 

.Bcero I9? ~epHM H 804 OT,IJ;eJI:OHHe TO~Im (Ha TOPUOBHX ITOBepXHOCTRX). 

B 06'DeMe vli 6uno CHJITO 207 cepnil H 93.8 OT,IJ;eJI:OHHX TO'lleiC. HeiCOTOpLic 

UQAP06HoUTH, OTHOCHmPieCH K R3MepeHRHN~ Tpex COCTaBJIHmHX llOJIR, a 

. ' , ... 
• 
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T~e Cl1HCKH KOOp~HaT cepH~ H OT~e~bHHX TO~eK npHBO~TCH B 

IlpHJIOxteHHH I. · · · ·-· -·-·· 

~ y~o6CTBa OpHeHTanHH B MextnO~~CHOM npOCTpaHCTBe OTHOCH

TeJibHO penepHO~ IIJmTH PICTIOJ!D30BaJmCb CHCTeMH KOO.P.n;HHaT (t1, Y, , 11) 

H ( xl. ' y.l.., ~:t.! ,n.Jm 06'beMOB VI H Vrr COOTBeTCTBeHHO. Ha~aJIO IOO.P

~HaT ~ 06'beMa \/I 6HJIO paCTIOJIOxteHO H8,n UeHT.POM CRMMeTpHH HHxt

Hero nomoca MarHPITa, Ha paccTOJIHHH H ~- 686,5 MM OT BepxHeif no

BepxHOCTH penepHOM TIRETH. HaqaJIQ KOOp,nHHaT ~ 06'beMa "ri HaxO

,nHJIOCb Ha.n; cepe~Hot1: oTpesxa, coe~IDiromero xpaiiHl'Ie penepHbte 

KpeCTbt j I H ~ 2 (eM. Fzc.?), Ha paccTOHHPIK H = 685 MM OT TIOBepx

HOCTH IIJ!HTbl. 
' CHCTeMH KOOp~HaT CBff38Hbt CJie~mHMZ COOTHOilieHMMB 

XI = 20 (5? ..... XN1> - I X2 = 20 (82 - XNl.) 

Y I = 25 ( "'- I) - 94I y2 = 25 ( YMl:'" I04) - 4? 

'li = IO ClN1+ I) l2 = IO ( "t-m-+ I) 

Honae KOOp.n;HH8Tbt ~aHH B MRJIJir.mAeTpax. 

HH O~a H3.BHmeOITHC8HHbtX CHCTeM KOOp~HaT He COBna,naeT C 

CRcTeMoii xoop~HaT ( Xo) Yo) ~0 ) ycTE:.HOBKn CKM-200. HanpnMep, Ha

·qaJio KOOp.n;HHaT (xi) 'G.) ~J..) B CHCTeM€ ycTaHOBKl! RMeeT KOOp,n:HHaTH 

Xo= 25,2 MM, Yo= 50 MM, lo = 26,E~ MM H, xpoMe Toro, HanpaB

JieHHH ocet1: KOOp,n:HHaT aTHX ~Byx CHCTe~I - npOTHBOTIOJIOxtHH. TipH nepe

XO~e OT cHcT~Mbt (X,) Y,) ~~ ) K ( Xo) Yo)~) cne,rryeT HSMeHJITb 

SHaiOI y BCeX Tpex COCTaBIDnOIIUDC llOmi B~, Bx , By. 

3anHCb Ha MarHTITHyro neHTY BSCM-6 

laHHbte H3MepeHHM MarHHTHoro nonr.: MarHHTa CTI-4I ycTaHOBKH 

CKM-200 6HJIH nepeHeceHbt c MarHE:THOH }[eHTH BSCM-4M Ha MarH:PITHYJO 

xeHTY IDCM-6 ~ nocJie.IJYIOmero JicnonbaoBaHIDI H JIHTepnO.IDIUJIH noM. 

3aii1ICb npoJisBe,neHa Ha MarHHTHot1: neHTe BSCM-6 ~ 858 VA R"DO~ 
Ha yqacTKe # 0 onepaTopaMH WRlTE(1~ "'\l.JR1TE(n)f\ a TaiOKe 

WRI\E.l~ A, B, c, n. . ... Or B CJie.nyiOmeM llOpJI,nKe. 



I<.E.WIND n. 
W~ITE .(n) NVfJL 
F:.!VD ~IL 1: n, 
\VItiTE. (tt.) G 
EN1> r='I L ~ rv 
WRITE (tt.) G 
J;N:.D ii'ILf. lv 
• 
• 
W~T6.(~) c 
~AID FIL G. , 
W R:r:rE (;z,) NV ¢L 
EN1> i='ILb: n.., 

W R:tTE. (rz..) ::D 
b.ND F!L- G. It-

0 

II 

WRJ:TE (;t..) D 
tfv'D F:tL E.. n. 
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I9? ~-epH:tt H3MepeHHii B o6':beMe VI 

207 c:epH:f1: H3MepeHHit B o6':beMe ... V II 
( 

• 

WRITE Ot.) S ·fj A 1 ~P; S2J A1 t:. Z:_; S3) A 1XPJ Sit.) A f X =J:j S~ 
A1YP.; S6.)A/YZ:.J ~7-jA2~P) S8)A2rr) S9.,A~XPJ .SIO; A2.Xl:i 

Sff.1 A2 YJP) St2J A2 Y~ 

I:.N.D F I. L E. rz., 

NVfiL- R,IJ;eHTHWRKaTop HOMepa H3MepF.reMoro 06':beMa v IliJm v rr· .IlJm 

o~enm VI NV¢L= IIIIIIII, .IUIJI V II AIV¢L-= 22222222. 

C-(85) - MaccnB .n;aHHbiX .IUIJI o.n;Hofi cepnH B o6':beMe VI. 
G. (I) - MapKep cocTaBmnomeii noJlf!, G (I) = I., 2. HJm 3 • .nmr 
cocTB.BJI.fiiOIUHX noJlf! B= , B X JIJDI! By cooTBeTCTBeHHO. 

G {2) H c!, (3) -X:., H x1 KOOp,IUIHaTbt cepHH, B MHmmMeTpax. 

G. (4) = c (5) = o .. 
~(6),~(?), .... ~(85) - 3Ha~eHHH HH)~H llOJlf! B rayccax, B 

80-TX TO~Kax cepHH 
• 
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]) ( I09) - aaaJiorRtiHO MaCCHBY G ( S5) , MaCCHB ,I(aHHbiX B OO'heMe v II' 

qBCJIO TOtieK B cepRH paBHO I04. 

}) (4) H ]) (5) - r.N~ H XNJ.J Koop,IUIHaTu cep:r.nt. 

Af.t: p (ISO), A 1l :t- <ISO), A 1 XP(I26), •••••• , A 2 Yr (I2S) - MaccnBu, 

co,n;ep~amHe 3HaqeHBH BeKZ~HH Ha~H TIOJIH, B rayccax, H3MepeHHOM 

B OT~eJIDHbiX TOtiKax Ha TOPUOBHX TIOBepXHOCTHX H3MepaeMHX OO'heMOB. 

llepBbiM CHM~OH JI,I(eHTH~KaTOpOB yKa3REaeT Ha peanDHbiM THTI MaCCH-. 

Ba, BTOpOM CHMBOH 0003Hatiae~ HOMep OO'heMa (I H~ 2), TpeTHH

mut COCTaBJifiiOIUeM TIO.IDI ( B ;e , B.x, HJm E y ) , tieTBe pTuM - . pacTIOJIOJKe

Hlle TopuoBoi1 noBepxHOCTi! (P - nepe.n;wur, YN = I; l - sa.:n;IDUI, Z:11 = 
=SO HJIH I04). PasMepHOCT:O MaCCHBa paBHa tiHCJIY PI3MepeHHHX TOtieK 

Ha ,I(aHHOM TIOBepXHOCTH. 3HatieHEH HH~BnHH B 8THX TOtiKax 38TIHC8Hbl 
/ 

Ha M8rHHTHyiO HeHTY B TIOCJie,I(OBaTeJIDHOCTH B03paCT8HRH KOOp~HaT TO-

lleR Xp , a saTeM Z:# • 
MaccHBH S I(3), S 2(3), •••••• , S I2(3) co,n;epxaT MapiGipOBKY 

• 
Henocpe,n;CTBeHHO sa HHMH CHe.IJYIOIUl!X MaCCHBOB ,I(aHHbiX. Y K8Jlt,II;OrO Map-

KIIpyiOJ.I{ero M8CCJIBa nepBRH aJieMeHT paBE!H HOMepy OO'heMa (I. HJ.m 2.), 

BTOpOM- MapKepy COCT8BJI.fiiOIUeH TIOJifl (1., 2. HJIH 3.) TpeTHM- KOOp

,nHHaTe Y1 JIJIH Y.21 , 3a.IJ;aiOII(eM TOpUOByiO TIOBepXHOCT:O. 

3aTIHCD Ha M.JieHTY E3CM-6 npOU3BO,IO!IJI8C:O C TIOMOIUDIO nporparJllVIbi 

Sr/Miv (MaccmBhi G JI.]) ) JI nporpB.MMll TABLE (MaccmBu S I ,A tiP, 
S 2,A1lz, ..... , S I2,A2Y:z=). 

IIJiaHapHRM acTx:PeKT ,n;aTtiHita XoJIJia 

BHpaJiteHJie (I) wm: BeJDitm:Hu Hall.PfeitetiiDI a a aJieKTpo,n;ax .n;aT"tll'IKa 

XoJIJia HMeeT MeCTO B CJIYtlae , KOr,n;a TIO~~eHUH8JIDHM COCT8BJI.fiiOIUM TIO

JISI Bn = 0. EcJIJI Brr ~ 0, B aTo BI:lpBJKeHHe cJie~eT ,n;o6aBHTD eme 

O~H tiJieH, npe,n;CT8BJiffiOIUllM C00CTB8HHO TIJiaHapHHH a~eKT 

Up = K IB: S~IL :bp' 
r,n:e K - KOHCT8HTa, 38BRCHIUM OT CBOiieTB repMaHJH~BOH TIJI8CTHHKR 

,n:aTtiHKa, a ~ - yron Me~ BeKTopoM, npoxo~mmM qepes ToqKR no.n:-
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Bo.na TOKa I B036YJK.I(eH:rr;r .n;aTliMKa JI BeF:TopoM B;, . IlpR sa.n;aaaoM To

Ke I MaKcRMw1:&HI1i1 aqxpeKT 6y.n;eT onpe;z::eJIRT:&CR BiipaJKeHHeM 

( Up) . == const ~~ . 1nax . ,, 
HsMepeaHe nnaaapaoro a@)eKTa HCEOJI:osyeMoro B ,n;aaaoi1 pa6oTe 

.naT1UIKa, TO't!Hee - ere MaKCRMaJI:&HO~ BE:JIH'tiltHH, 6HJIO npOBe,n;eHO npH 

saaqeaHHx noJI.H B~ = 0, B
11 

= I~ Krc. II pesyJI:&TaTe oKas~oc:o 

(lip) hJUX ~ 252 rc . 
HCIIOJI:&3y.fi STY BeJIJilDIHY, JI3 BiipruKeHH.ff WI.fi ( U,) fllfl,j. MO.>KHO IIOJIY

'q]IT:& ( Up>rm~v. J1)JJI .n;pyrHx saaqeaJii1: B11 JI B pesyJI:&TaTe o:u;eaRT:& BKJia.n; 

nnaaapaoro a~eKTa B HsMepHeMYID Be~~may noJIR. TaKoro po.n;a o:u;eaKa 

noKaSHBaeT, liTO npn HSMepearurx B o6':heMe V I onm6Ka B BeJIPitn!He 
/ 

B=. -cocTaB.runomeii noJIR sa c-qeT IIJiaHapHoro a@leKTa ,n;aTtmKa B xy_.n;-

meM cnyqae He npeBUmaJia O,I% H, TaKEmt o6pasoM, nplt ,n;ocTHrayToi1 

TOliHOCTJI JI3Mepewdi MOrJia He y-q:B:TI1B8Tl>Cff. Ilpli JI3MepeHIDIX B 06'.beMe 
• VII aTa onm6Ka 6una sHalU!TeJI:&Ho 6onme JI Tpe6yeT y-qeTa. 

llpJI 1!3MepeHHJIX B.x.- li By- COCTHBJimOIIUDC OTHOCHTeJI:&HaJI omn6-

Ka sa c-qeT nnaaapaoro a~eKTa, no normTao~ npH-qRHe, pesKo Bospac

TaJia JI MeCTatvm HaMHOrO npeBHIIIaJia J!3ME~prreMYJO BeJm'tiJIHY. 

BoccTaHOBJieHne MarHHTHOrO ITOJIR IIO ere 3Ha't!eHH.fiM, 

.JisMepeHHI1M aa rpaalfge paccMaTpnnaeMoro o6'.beMa 

MeTO.I(bt, npe,n;no.xteHHbie B pa6oTax/~~' 4/, II03BOJI.fiiOT CBeCTJ! H3Me

peHliH MarHJITHOrO ITOJIH BO BCeM 06':beMe K H3MepeHHRM Ha rpaHH:u;e STO

ro OO'.beMa. PaCCMOTpHM, CJie;rry.fi pa6oTe/4/, MeTO,Il; BOCCT8HOBJieHIDI 

TpeXMepaoro MarHHTHoro noM no ere sna"CieHIDIM, HsMepeHHbiM aa rpa

HXUe paccMaTpHBaeMoro o6'.beMa. 
~ 

MarHHTHOe none B BHYTPH nycToro o6'.beMa .fiBnffeTCJI noTeHUHaJI:&-

HI1M, T.e. 
~-

[\7 X B] 
cv· B) 

= 0 

= 0 
' .. 

(3) 
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OTCIO~a 

(4) 

r~e ~ - cKanHPH~ rroTeHU~an. 

llpll l13BeCTHOM 3H8'tieHEH IIOTeHUJIMl3. <.P Ha rpaHHUe 06'I>eMa 3~a

qa HaxOlt,ll;eHim ero BHYTPR o6'I>eMa cBo,rurrCR K sa,na-qe ,IlHpHxne, pellle

KHe KOTOpOH MO~eT mHTb ocymeCTBHeHO qHCHeHHO Ha 3BM. C STOH nenbiO 
--, 

6aJia RcnOJ!b30BaHa rrporparvtMa pac-qeTa T_peXMepamc aneKTpqcTaTH-qec-

XHX IIO~eM MeTO~OM ceTOK C IIpKMeHeHHeM rrocne~OB8TenbHOH OIITHManb

HOH Bepx:He:H penaxcarum:. .1I.rui aaxo]lt,Il;etm:r rroTeHIUlMa a a rpaamJ;e o6'1>

eMa JICllOJ!b30B8HO CBOHCTBO IIOTeHUllanbH·::>CTH MarHHTHOrO IIOIDI: 

jCB·rl1J = o , 
r)te S - Jll060H 3aMKHYThlH KOHTyp. 

flKOTKy~a He CHe~eT, liTO SKCIIepnMeHT~HHe 3H8lieHHH MarHRT

HOrO IIOBH OIIHChlBaiDTCR IIOTeHUHanbHOH ~YHKUHeH, T.K. BCer~a cyme

CTBy:lOT ISMep:PITenbHHe OIII116KII, KaK CJICTeMaTJI'tieCIOie, TaK II CnyliaH

HHe. Ho CHe~eT OTMeTRTb, liTO H~eHHaff H3 pellleHHH ypaBHeHKH (4) 

~KUHH ~SKCII. C 1ICIIOHb30B8HHeM 3KCrrepHMeHTanbHHX rpaHJI'tiHhlX 3Ha

't18HHH HBnHeTCR rapMOHH'tieCKOH, XOTSI H OTHH'ti86TCH OT HCTHHHOrO pe-

8XbHOrO noTeHUEana ~neT. MarHBTHoro nona. PasHOCTb ~Byx rapMOHH-

• ll8CKIDC qlyHKIUdi ~SKC •- <J?HCT • Taroite SIBJJHeTCH rapMOHJPieCKOH, cne.no

BaT8nbHO ee 3H8'ti6HHe ~OCTHraeT M8KCHMyMa Ha rpaanue. 3TO ~aeT OC

HOB8Hlte yTBep~aTb, liTO HaibJ;eHHaff ~SltC. BHYTPH 06'beMa 6y~eT OT

JIB~8TbCJI OT ~HCT • He 60J!bille, l!eM Ha I'p8HHUe 06'beMa. I! pH BHlfiiCHe

HIH rroTeHUJiana aa rpaHHUe rro H3MepeHHOMY nonro cny-q:Bna1te Bht6pocu 

UOTeHI.UiaJI8 B ~aHHOH TOqKe 6ylJYT TeM MeHbllle, l!eM 60HbiJle JI3MepeH

HHX TOqeK 6y~eT BKmoqeHO B HHTerpnpOI18HHe. Jlmi 3TOrO nyTb HHTer

p1!pOB8HHR Bii6HpaeTCR ITO rpaHlW,e 06'I>eMa T8KHM o6pa30M, 'tiT061:l 't!HC

AO BKmDl!CHHI:lX TOl!eK 6HHO IIOCTOHHHHM ~~ HI060H paCCMaTpllBaeMOH 
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~. r.n;e mueTM noTeHI.U!aJI. 

HaitneHHWi noTeHI.J;HaJI, KaK Ha rpamru;e, TaR 11 BHYTPH ocheMa, 

ammeTCJi y-JKe CrJIBJKeHHHM (JIHmeHHHM 3KC11epHMeHTaJI:OHIDC BH6pOCOB B 

01'.n;eJILHIDC TO't!Kax) , 't!TO ll03BO.IDieT JierKO ero annpOKCHMHpOBaT:O :H 

JBTepno1.llrpoBaT:o. Mcnon:osoBaHHe noTeam~ana nosBoJIHeT coKpaTnT:o B 

!pH paaa 06~eM naMHTH 3BM, He06XO.n;HMWa ,IJ;.IDI xpaHeHRH KapTH MarHHT

HOrO fiORH, 't!TO O't!eH:O BBJKHO .n;.1Ifi nporp~~ reOMeTpH't!eCKOH peKOHCTpyK-

B pa6oTe/3/ ypaBHeane (4) pemaJIO<:}:O MeTo.n;oM JIHTepriOJI.fii.lHH c 

ROMOIIIDIO OpTOrOHaJI:oHIDC TpHrOHOMeTp:rrqec:rmx cpyHKUHH. 3TOT MeTO,IJ; 

Tpe6yeT cymeCTBeHHO MeH:ome onepaTHBHO~ llaMHTH Bbi't!HCIDITeJI:OHOH MamHHH 

• fi03TOMY, 1ICllOJI:03yH ero, B03MO~HO BO~CT8HOBRT:O MarHHTHOe none 

B Cyo(eCTBeHHO 60JI:oiimX o6~eMax, qeM HCITOJI:03Y.F.I MeTO,IJ; paCCMOTpeH-

HHi B pa60Te/4/. MMeHHO- 3TOT aJirOpHTM 11 :rrcnOJI:030BaJIC.F.I B .n;aHHOH 

pa6oTe ,nJifi BOCCTaHOBJieHM MarHE:THOrO ITOJI.fi W BCeM 06~eMe no li3Me

peHHHM saaqeHnHM ero aa rpaanue paccMaTpnBaeMoro o6~eMa. 

llpH HHTepnOnRqHH HCnOJI:o30BaJiaC:O TpeXMepHaH npHMOyrO~:OHa.F.I 

ceTxa xoop,IUIHaT (I , J , ·K), r.n;a I , :r , K - nop:I.n;KoBHe aoMepa 

ysxoBHX ToqeK. HanpaBJieHHH ocei1:0I ,o~r , OK 6biRE BH6paau napan

JieJI:&HmJIH HanpaBJieHHHM oce:f.f OX/v'f , 0 };V, , 0 "i:./{1• a CJie,IJ;OBaTeJI:OHO JI 

ooeii 0 x!-J':L t D YN1. ' 0 l:/'12..· MHTepnoJJHPOBaHHe B;; -cocTaBJJmOIUei1: 

npoxaBO~Jioc:o no no.ne6~eMaM, a Bx- H By-cocTaBJiflrometi - no BCeMY 

o6berq (~ HJIH Vzr ) • "C!Bcno maroB a a ceTKe 6biJIO paBao 25 ( B,noJI:o 

OCHOI ) ' ?9 HJm I03 (no OCH o'::J B oC:~eMe vI HJil'I vII COOTBeT

cnemo) R IO (no ocH OK). Haqano Kocp,IUIHaT pacnonaraJioc:o B Bepx-· 

HeM npaBOM yrny (eCJIH CMOTpeT:O npOTHII HanpaBJieHH.F.I ny't!Ka) nepe,n

Hel TOpD;OBOH llOBepXHOCTH no,no6~eMa HJ.JI o6~eMa. HanpnMep, npn HH

TepnO~H B~ -cocTaBJI.F.IIDmeii B npanoM no.n;o6~eMe o6~eMa\TI Ha't!aJI~ 
xoop.ItJIHaT ( 1 ,J , K) B cncTeMe ( XN1, ~~ , liV1 ) nMeJio Koop,IU1-

H8Tht .XN1 = 82, YN1 =I,_ 2!-lv'.f ~I. II neBOM no.ne6~eMe -X,.y1=5?, 
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·~1 = ·I, i.NI = I. CJie.n;oBaTeJU>HO, ,I(JUI npaBoro no.n;o6'heMa npeo6-

pasoBaHJxe COOTBeTCTByiOIIUIX KOOp,IUIHaT 6y.n;eT HMeT:b BJI,I( 

I = 83 -XN1 

. J = "'1 
K = ~ <Z Nf - I) + I • 

·ll)DI JieBoro no.n;o6'heMa I = 58 - x/11 I 

.ILmr X- JI Y- cocTaBJIJIIOmeir o6'heMa VI :. · 84-"-X1v1 • 

Cms:b MeJK.nY cHcTeMoir ( I , :J, K) J3. o6'heMe V I 11 CJICTeMo:t1 KO

op,I(JIHaT ( Xo, J: , 2 0 ) ycTaHOBKJI CKM-200 · .n;aeTCJI cooTHomeH:rmrvm 

] = 46 ' 2 20 Xo (,!(Jill B ..a B Jie BOM no.n;o6'heMe) 

1' = 546,~ - Xo 
20 

J = 566,2 - :X.o 
40 

J IOI6- Yo 
- 25 

(.rum B- B npaBOM no.n;o6'heMe) p 

( lT1TCI' B:-7 , B B ) • K ~B' 5- l 0 ( lTlTcr B 
,u,n.n. z:s X ' Y ' = 62 .....,...,.. '&.' 

Bx JI By ) • 3.n;ec:b Xo , ·~ JI l 0 .n;aHH B !vtiiJIIDIMeTpax. QqeBH.n;Ho, qTo 

SHaKH y BCeX COCT8BnffiDmHX llOHff npz .n;a~HHX nepexo.n;ax R3MeHHIDTCR 

Ha npOTJIBOllOJIO~HHe. 

llaHHHe JIHTepnoJIRr.urz 6HJIR aarmcaHu Ha MarHRTHOH JieHTe CJ)C 

5 !589 J! CKOilltpOBaHH Ha M.JI. ~ I?44 B llOPff.n;Ke, yK838HHOM B Ta6-

mme I. 
Ta6mma I. 

CI>a.HJI vOCTa.BJifi- UO'heM HO.n;U)O'heM ~83MetHOCT:b M8CCEBa 
IQllla.H llOJUI B 1 -' :J • K) 

I Bz VI JieBHir (26, 80, II) 

2 -"- -"- Ilpamm " --
3 By -"- " - - -
4 Bx -"- - - " -
5 B2 Vn JieBHit (26, !04, II) 

6 -"- -"- IIpaBhlii " --
? By -"- - - " -
8 Bx. --"- - . " --. 
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Xap.aKTepHHe qepTH MarHJITHoro noJI.R MarH:rrTa CII-4I ycTaHOBIOI 

CKM-200 noKasaau aa Pl!c. 8-II. Koop.n;nHaTbl aa Pnc. 8-II .naau B 

CICTeMe KOOp~HaT ycTaHOBKR. lliTpHXOBHN~ XBHMHMH OTMe'l:leHH KOOp~

R8Tbl r. Y~eHTpa CJIMMeTpl!:JI HJI~Hero r:omoca MarHJITa. 

Ha pJicyaKax MO>KHO BJI.D;eT:o, liTO Mai,HJITHOe rtoJie cnJI:oao aeo.n

aopo.nao, rpa,nlleHTH noJIJI BeJIJIKJI. ~eeTc:.FI saaqnTeJI:OHaJI acRM:vteTp:rut 

noJIR:. HanpJIMep, .rom B2- cocTaBJJRIOineli CPnc. 8) y HIDKHero nomoca 

aCHMMeTpmR B,IJ;o~:o olr .nocTHraeT I-I,5%,_y Bepxaero nomoca- Mec

TaMII B03pacTaeT ,IJ;O 6-?% H, .D;1I.fi KpaHHJIX 3Ha'l:leHJIH Y , llOBll,IJ)IMOMY, 

6o.1!:Dme. 

KalleCTBO l!:HTepnoJIJinz:rr MO~HO 6HJIO OUeHJIT:O, cpaBHEBaJI 3KCnepn-

M6HTaJI:oHOe_JI JIHTepnonzpoBaHHOe 3Ha'l:leH1ffi TIOJIJI B K~OH TO't~Ke H3-

MepeHEJi. 0Ka3aJIOC:O, liTO pasHOCT:O 3TKX 3Ha'l:leHBH, KaK npaBHJIO, He 

npeBHmaJia 0, I -0,2%, B pe,nKHx CJ!YllaJIX MecTa.MH .nocTEraJia 0, 3% :H 

TOJI:OKO B HeCKOJI:OKRX OT.D;eJI:OHHX TO'I:IKax J~OXO~a ,IJ;O I%. 

Pa6o'tDie KapTH MarHHTaoro noJI.R: 

IIocKoJI:oey nporpaMMa reoMeTp:nqecKo:f1 peKOHCTPYKUiniiE¢McK/? I 
saaJIMaeT sHa'tDITeJI:oHyro qacT:o naMHTE: IDGM-6,aa .KOTopoli Be.neTCR o6-

c-creT co6HTJiil c CKM-200, Ta6mrrzy sHa'l:leHJIH MaranTaoro noJI.R: c.Jie.no

BaJIO COKpaTJIT:O. 

llpopexnBaHJie ,IJ;1I.fi qyBCTBHTeJI:OHOrO 06~eMa KaMepa (1fi) 6biJIO 

ocymemTBJieao c yqeToM xapaKTepa pacnpe,neJieHKH nona w nnaeliaoc

TJI JIHTepnOJIR:IJ;M: HaE60JI:oillaJI ryCTOTa 3 a.IJ:aHHHX 3Ha'l:leHHH llOJI.R: 6HJia 

peaJIH30BaHa .nnn qacTeli o6~eMa c HaH6on:omnM a6comoTHHM saaqeaneM 

BTOpOil rrpOJI3BO.D;HOil SaBHCHMOCTJI ITOJIJI OT COOTBeTCTByromeH KOOp,IJ)IHa

TH, TO eCT:O ,I(JIR: TeX qacTeH 06~eMa, r,ne 3aBHCJIMOCT:O BeJIJI'I:IHHH TIOJiff 

OT XOOp,D;MHaTH B HaJI60JI:OllieH Mepe OTJIE:qaeTCR OT JIJIHeHHOil. ~ 

pemeHJm: 3TOH sa_na'I'.IM npM llOCTO.fiHHOM ypOBHe TO'I:IHOCTJI JIJIHeHHOH JIH

Tepno~B rvi% :rr o6~eMe KapTH rronn ae 6o.Jiee 3500 c~oB qyBCTBJI

TeJI:oaun 06'beM 6HJI pa36JIT Ha ? TIO,IJ;06'beMOB ,nmi B~ , 3 - .nnH By JI 
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.2 - ,1lJJ.ff Bx , IIpH't!eM KaJK.ZUl~i IIO,I(06'beM HMeJI CBOH CIIJICOK KOOp,rumaT. 

0praHH30B8HHaff TaruiM 06pa30M KapTa IIO.JI.R: BKJnO't!aJia B ce6.FI OKOJIO 

!0000 ero 3HMeHJIH, yria.KOB8HHHX IIO 3 .B 0,1J;HO CJIOBO - BCero 3!84 

CJIOBa. 3Ta l!HCfJOpMa.I.UJ,H, a Truate rrpope:xt3HHM J! yria.KOB8HHM a~aJIO

rl!~1HhiM o6pasoM KapTa ,I(JIH o6'beMa V il' 3armcaHH· ·orrepaTopoM WRITE 
Ha M.JI. E3CM-6 ~ 916 (HMR: JieHTH VA R] Ot) B IIO.Pfl.I(Ke yxasaaaoM 

B Ta6mru;e 2. 

Ta6JIJma ~ 2. 

.H! yqacTKa UO'beM 

O,I Vr 
\. 2,3 ''r +Vn 

4,5 / 

Vrr 

• 
KapTH K~oro H3 06'beMOB co,n;e~aT no Tpl! Cfl8HJI8 - IIO ~CJIY 

COCTaBJIRIDmzx IIOnff, a K~H H3 ~aHJIOE - no HeCKOJibK,Y MaCCMBOB 

,1lJJ.ff II0,1J;06'beMOB C rrpe,n;meCTBYIDmHM HM H83B8HHeM M8CCHBa H CITHCKOM 

KOOp~HaT B YK838HHOM B Ta6nnue 3 IIOpH,I(Ke. 

Ta6mm;a ~ 3. 
~ oo~eMa j~ ~aillla tl83B8HHe .l!iro pasrvie pHOCTb Jl2 rrocJie,n;aero 

M8CCHBa NxX Ny><' N2 
CJIOBa IIOCJie 
YTia.KOBKH 

Vr I ~FOI 6 X I9 X 3 262 
-"- -"- :tF 02 II X 32 X 3 64I 
-"- -"- 2F 03 6 X I9 X 3 ??6 
-"- -"- :z: F 04 23 X I5 X I 9I5 
-"- -"- i!F 05 II X I5 X 3 IIOI 
" -"- 21= 06 8 X I? X 2 I2I2 --

-"- -"- i!F' 0? I4 X 32 X 2 I538 
-"- n XF OI 2I X I8 X 3 I94I 
-"- -"- XF 02 IO X I2 X 8 2282 
-"- III YF OI I5 X 20 X 3 2606 
-"- -"- YF 02 IO X 20 X 5 2962 
-"- " YF 03 IO X 20 X 3 3I84 

.. 
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ITpo~o~eune Ta6nnuu ~ 3 

~ o6~eMa ~ ~na HaaBaHJie : Ero J~ rrocJie.n;uero 
MaCCHBa paaMepHOCT:b cJioBa rrocne 

Nx ;< 1\-v x tVz YIIaROBKH 

VII I ?FOB I? X 20 X II. 4458 
-"- -"- i!F 09 8 X 9 X 6 462I 
-"- IT XF03 2I X 5 X 9 4959 
-"- -"- XF 04 9 X· 4 X 4 5024 
-"- ill YF 04 I3 X I2 X IO 556? 

/ 

-"- -"- YF 05 6 x. 8 X 5 5665 

~ IIOBCRa II0~06~eMa, B KOTOpOM HaxO~TCH Tpe6yeMaff TO~a, 

a saTeM- 8 yaJioBHx ToqeR HqeliRH (BepmnH rrapanJienerrnrre~a), B RO

Topym ORa n~nanaeT, B TIOCJie~meli paCDaKOBKH B B3BJieqeHHH COOT

BeTCTBeHHO 8 BCTIOJII>3yet~ ~ RHTepnonHURH 3HaqeHHH TIOnff 6UJIM ~0-

CTaBneHH Heo6xo~MHe rro~porpaMMH, BKniDqeHHHe B ra¢McK. 
BBe.IieHJie B nBMflTI> RapTbi nOJI.fi ,nJI.fi 06~eMd VI noTpe60BaJIO cer

MeHTai.UIH T3¢MCK JI 3TO BMeCTe C OimCaHHOH Bblliie rrpoD;e,IJypoli C,IJ;enano 

o6oqeT BeCI>Ma rpoMos~, YBenH~B ere· :apeMH B 2-3 paaa no cpaB

HeH:mo o aHaJiorMqaw.m nporpa.MMarvm peROB"CTPYKIUIB:. IIoaTOMY ,IJ;JI.fi VI 
6HJIO OcymeCTBneHO ~OnOJIHJITeJII>HOe rrpopEUBaHJie RapTU TIOJI.fi ,no 35IQ 

aHaqeanii. B aTOM :aapJiaHTe rroJie aa,n;aeTc:H Ha nepWC>RapTax Tper..m Mac

CBBaMJI 0 e,IUIHHMJI CimOKa.Mn KOOp,IUIHaT: ;r.~JI.ff. Bi! - I350 tm:CeJI (10 X 

I5 x 9) , ~ By JI Bx - no IOSO tmceJI ( 8 x I5 x 9). ToqaocTI> nH

HeiiHOH HHTepno;r.rn:nur IV I, 5%. ·B aToM :aapJiaHTe no cymecTBY H rrpmta

BO,}UUICH BeCI> o6oqeT co6HTHii, nonyqeHHl:lX ua CKM-200. 

KaqeCTBO 3a,IJ;SHMff MarHHTHOrO IIOJI.ff. MO~eT 6UT:b TipOHJiniDCTpRpO

BaHO nonyqeHHUM Ha CKM-200 pacrrpe.n;eJieHHeM aKonep:m:MeHTaJII>HUX aaa-
o ' I 'leHH~ M - Maocu Jl -qacTHIU:l (PHc. I2)18 • .ILM cpaBHeHM Ha PRe. !2 

npnBe,neao TB.lOlte cooTBeTcTByiOmee pacrrpe,neJieHBe, nonyqeuaoe aa oTpR

MepaoM oneKTpOMeTpe B EepKnH/9/. 

ABTOpH 6JiaronaMT Bt..C.EaJiauiQBY sa nOMOll{:O npH ycTaHOBKe KO
op.n;:n:HSTHO- liSMepll"TeJII>HOJ:O ycTpO:H<!'TBa. 
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ITOnuMCM K PMCYHKAM 

P:Hc. I. Koop.n;RHaTHO-:H3MepRTeJI:oHoe yc~~poiicTBO. (I) - BepxHR:ti no

moe MarHHTa; (2) - ,n;aT'tJJIK XoJIJia; (3) - ropHsOHTaJI:DHrur 

IIJiaHKa; (4) - BepTMKa.JI:OHM C~~OitKa; (5) - HanpaBIDnOI.IUie; 

(6) - KapeTKa; (?) - HUHJIH IIOJllOC MarHHTa. 

PH c. 2. lisMe.PffeMR:ti o6'heKT. III, rr2 - uepe,n;rum li sa.u;H.li.fi rpamP~HI:.Ie 

IIOBepXHOCTE j I, 2 - HatiaJI:DHOe II KOHetiHOe IIOJIOJKeHJIR ,n;aT

qHKa B O,n;HOH 1!3 cepHii. 
/ 

PJrc. 3. CxeMa Jr3MepeHM yrJia IIOBOpOTH ,IJ;8T't!JiKa. {I) - OIITJrtieCKM 

Tpy6a; (2) - aKpaH; (3) - sepKMO; (4) - TepMOCTaT ,n;aT-

1DIKa; (5) - rop:ri30HTa.JI:OHM IIJI8HKa; (6) - BepTE:Ka.JThHM 

CTO:tiKa. 

Pxc. 4. McKruKeHne :rrsMepeHM:f:i B.i! · np:e: <>TKJIOHeHJIJI ,n;aT't!I!Ka XoJIJia 

OT ropHSOH8TJI:oHOrO IIOJIO~SHHR. 

PHc. 5. CpaBHeHHe H3MepeHHH II.PH ,n;Byx IIOJIOJKeHMX KOOp~HaTHOrO 

ycTpo:HcTBa; (a) - paslD!'t!l'Ie B l3eJml:!Rae nomr B2 ; (6) -

OTHOCHTeJI:OHI:.Ie C,IJ;BlirE. 

PHc. 6. ITorrepetiHoe cetieHJie li3Me.PffeMED: o6'heMoB. (I) - o6':beM \TI; 

(2) - 06':beM v IT; (3) - KaMepa; (4) - penepHM IIJIJITa; 

(5) - HUHJIH IIOJIIDC MarHHTa; (6) - 06MOTKa MarHHTa; 

(?) - BepXHHH IIOJIIDC. 

Pnc. ?. ITpo,n;on:oaoe ceqeane HSMepneMHJ: o6'heMOB. 

PJrc. 8. B.2 = B.c <Y) B 06':beMe vI· 

PJrc. 9. B:l = Be ex) B 06'heMe vI· 
PJrc. IO. B;x = B.x (X), By= By('{) B o6'1eMe VI· 

PJrc. II. Bi! = B,e (Y) B o6'1eMe V rr· 
PJic. I2. Pacnpe,n;eJieHJie aKcnepnMeitTaJI:OHI:.IX sHatieHn:f:i M Macci:.I 

Ji.o 
J l. - ti8CTJII.Ul. 
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TipunoiiteH:He · I. 

B pesyJIDTaTe npOBe~eHHHX M3MepeHza B 06~eMe ~I 6HJIO CHHTO 

Bcero I9? cepHH ~ 804 OT~8JlDHHe TO~ (Ha TOp~OBHX llOBepXHOCTRX), 

B TOM 'q]IJCJie 

~ B: -cocTaBnarome~: 80 cep~~ ~ 360 ToqeR, 

~ Bx -cocTaBmnome:fii: 63 cepu 11 252 'IOqRJI, 

~ By-cocTaBJimOme:fii: 54 cep1nt JI I92 'IO'tJRPI. 

B 06~eMe VII 6WIO CWITO 20? c,e.pHii Jt 9~18 OT,II;eJIDHHX TOqeR, B TOM 'tDi 

~ B~ - COCTaBnHroli{e:fii: 72 cep~II Jt 360 ToqeR, 

~ Bx -cocTaBnarome~: · ?3 cepnJI H-322 To~, 

. ~ By -COCTaBJI.fiiOme:fii: 62 cepliJI li 256 ToqeR. 

HJDlte npHBO,IJ;F.rTCJI C.ImCKH ROOp,n;PIHaT Ha illiOCKOCTJ! ( ~-1 , lN1 ) , npH 

KOTOpHX 6HJ.m CHRTH ceplUI B o6~eMe VI'' 
~ Bz -cocTaBnHIDme:fii nona: 

np:ril = I ~ l. = 63 XM1= 32, 3:3, 34, 35, 36, 3?, 39 42, 
"NI N2. '" 

45. 48' 5I, 54' 5?, 60, 63' 66' 69, ?:2, ?5 .. ?? , ?8, ?9, 80' 8I, 82; 

np11XN1= 32,XN1 = 5? MXN1 = 82 X.A,1 = 5, 9, I5, 2I, 2?, 33, 39, 

45; 5I, 5?. 

~ Bx -cocTaBnRrome:fii: 

npll Z.N1 = I H 4.,= 63 XA/1= 32, 34, 36, 38, 40, 42, 45, 48, 

5I, 54, 5?, 60, 63, 66, 69, ?2, ?4, ?6, ?8, 80, 82; 

npJIXNf = 32, 5?, 82 Z.N1 = ? , I5, 23, 3I, 39, 4?, 55. 

~ By -cocTaBnarome:fii: 

npJI ~NI = I JI r_NI = 63 XNf = 32, 35, 38, 4I, 45, 50, 54, 57, 

60, 64, 69, ?3, ?6, ?9, 82; 

npJIXN1 = 32, 5?, 82 ~Nf = ?, I3, 19, 25, 3I, 39, 4?, 55. 

Ha Top~oBHX noBepxaocTRX o6~eMa \T I 6HJIB CHRTH.oT.n;eJIDHHe 

'.rOlUGt. 

~ Bz -cocTaBnrrrome~: 

np1I.2N"f = 5, 9, 15, 21, 2?, 33, 39, 45, 51, 5?. 

ANI = 34, 36, 3?, 39, 42, 45, 4B, 5I, 54, 60, 63, 66, 69, 

.I 



72, 75, 7?, 78, 80. 

!nff Bx -cocTaBRHIOmei1:: 
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npJI 't-N
1 

= 7, 15, 23, 31, 39, 47, 55. 

XN, = 34, 36, 38, 40, 42, 45, 48:. 51, 54, 60, 63, 66, 69, ?2, 

74, 76, 78, 80. 

limr By -cocTaBJmiO!Ilei1:: 
/I 

3I, 39, 4?, .55 npl! lN., = ? , 13, 19, 25, 

XN1 = 35, ~8, 41,45, 50, 54, 60, 64, 69, ?3, ?6, 79. 
/ 

AHanorH~HO BHrRH~T CDECKn KOopm~HaT cep~H Ha ll~OCKOCTH 

<X112 , lN2.. ) .nJm o6'beMa V n· 
~ Be -cocTaBnff!Omei1:: 

nplt ZN2 =I 1t lN~ = 63 XN2 = 7, I4, 20, 26, 3!, 35, 39, 43, 

46, 48, 50; 53, 55, 57' 59, 61, '64, 6?' 72, ?7-, 82; 

npJIXNz= ?, 46, 82 ZNz= 7, 13, I9, 25, 3I, 3?, 43, 47, 51, 57. 

~ Bx -cocTaBnff!Omei1:: 

np11 lN2. = I 11 lN2. =63 XN2 = 7, 12, I?, 22, 26, 29, 32, 35, 3?, 

39, 4!, 43, 46, 50, 53, 56, 59, 61, 63, 65, 6?, 70, 73, 76,79,82; 

nplf){N2.= ?, 46, 82 'i.N2 = 7, !5, 23, 3I, 39, 47, 55. 

Bftg Br -cocTaBRHIOmei1:: 

npJI lN2. = I JI ZN~ = 63 XN2. = 7, 14, 2I, 27, 32, 37, 42, 46, 49, 

51, 54, 57, 60, 63, 66, 69, ?2, 77, 82; 

np:m:XN2. = ? , 46, 82 %.N2 = ? , 13, I9, 25, 31, 39, 47, 55. 

Ha TOpqOBHX llOBepXHOCTHX 06'beMa .\1 TI 6HnH CHHTH OT~enbHHe 

TO~. 

J!3Ifi Bz -cocTaBJmiOlleii: 

np:rr lN2 = 7, 13, I9, 25, 31, 37, 43, 47, 51, 57. 

){IV~= 14,20, 26, 31, 35, 39, 43, 48, 50, 53; 55' 57' 59' 61' 

64, 67, 72, 7?. 

J!nH Bx -cocTaBJmiOmen: 

llpH 2'#.2 = 7, 15, 23, 31, 39, 4?, 55 

. " 
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X N 2. = !2 ' I? ' 22' 26 ' 29' 32' 35 ' 3? ' 39' 4! ' 43 ' 50 ' 53 ' 

56, 59, 6!, 63, 65, 6?, ?0, ?3, ?6, ?9. 

Dftg BY -cocTaBnHIDmeft: 

UpM ,lN2 = ? , !3, !9, 25, 3!, 39, 4?, 55 

X N2 = !4, 2!, 2?, 32, 3?, 42, 49, 5I, 54: 5?, 60, 63, 66, 

69, ?2, ??. 

I 
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