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B noenetmee npeM51 g.nepnhxe MarnnToMeTpbl nony<~aroT nee 6onbmee paenpoeTpa

nenne KaK nan6onee y.no6RbJe npn6opbl, noanolmromne e BhieoKoii TO'IHOeTb!O naMe-
. ~ 

p51Tb a6eonroTnyro nennqnny eTaunonapnhiX MarnnTHhiX noneii B .nnanaaone OT 10 
· 11:..11 . /8 I 

AO (2.;.5) Tn.· Paapa6oTan n onnean pg.n na6opaTopHhiX • n npoMhimnennhiX o6-

paauon smepnhxx MarnnToMeTpon, O.nnaKo mnpoKnii .nnanaaon aa.na'l, pemaeMhiX e no

Montbro aTHX npn6opoB, n, KaK ene.nCTBne, paanoo6paane Tpe6onannii, rrpelt'I>HBmm

M>IXK H3MepnTennM Mai'RHTHOI'O rronn paanH'IHblMH 'laeTRbiMH ycnOBHliMH aKcnnyaTaUHH0 

o6ycnannnBaJOT neo6xo.nnMoeTL AanbBe!wnx paapa6oToK noBbiX MonntlJnKannii Marnn

ToMeTpoB, OCHOBaRHbiX Ha aTOM Ilpi!HilHHe H3Mepennit, B H8CTOHnteii pa6oTe OHHCbl

BaeTCH l1B8 OTHOCHTenbHO YHIIBepeanbHbiX o6paaua HltepHb!X Mai'HliTOMeTpOB0 rrpe.a

H83Ha'leHHbiX .nnn naMepennn MarnnTHLIX rroneii KaK B ne6onbmnx aneKTpoMarnnTax, 

TaK H, B OCHOBHOM, B M8I'HHT8X C l1H8MeTpOM IIOnJOeHbiX H8KOHe'IHHKOB , ltOCTHra

JOntHM neeKonbKHX MeTpon. TaKne aneKTpoMarnnTu e o61>~MOM eoananaeMbiX Mal'oo 

HHTHbiX nonefl !10 lteCHTKOB Ky6H'IeCKHX MeTpOB li!HpOKO nenonb3YJOTeH B aKenepH

MerrTanbHOfi nnepnoii tlJnanKe n yeKopnTenbnoii TexnnKe• 

EnoK-cxeMa paapa6oTannbiX MarnHToMeTpon rroKaaana na pnc.l. Crrenn«l!IIKa 

ncrronbaonannn npn6opoB .nnn naMepennn Mli'llHTHhiX noneii 6onbmnx aneKTpoMarlln

TOB npe.nonpe.nennna paaMentel!ne anTo.nnHnoroAeTeKTopa HMPn neKOTOphiX .npyrnx 

yanoB MarnnToMeTpa B oT.nenLHOM, ne6onLmoM no paaMepaM, 6noKe-.naT'InKe, Ko

·Tophiii MomeT BHOCHTbeH nenoepe!ICTBeRHO B H3!;f9pneMoe Mai'RHTHOe none,' 0cTallb-: 

nas me qaeTb MarnnToMeTpa - 6nox nnnnxaunn c ncToqnnKaMn rrnTanun - paeno

naraeTcn na .noeTaToqnoM y.nanennn oTnaMepneMoro nonn. EcTeCTBenno, 'ITO npn 

Bhi6pannoii KOMnanonKe rrpn6opa 6hmo 6bi Kpai1ne nemenaTenLno, 'IT06hi Kaxne-nn-

6o opranhi l'·rrpannenns aBTO!IliHRLIM .neTeKTopoM HMP pacnonaranucb B .naT'IHKe, 

Bee ORH AO.II)Kflbl 6LITb BbllleCeHbl B 6noK HH.[IHK8UHH rrpn6opa, B COOTBeTeTBHH e 

aTnM Tpe6oBanneM n BLI6npanneb ;:aK exeMa aBTo.nnna, TaK n erroeo6bi perynnpo

BB£!HSI '18CTOTb! H 8MII.IIHTYJibl renepnpyeMOI'O BbleOKO'IaeTOTHOI'O nanpnmennn. 

3 



Ebinli paapaooTBHbl llB8 Bllll8 S!llepHbiX M8I"HliTOMeTpOB0 OTJIII'I810lllliXC5! TOJibKO CliO

COD OM peryniipo:aaana qacTOTbi a:a'ro.ttuaa. npuauunuanhaaa cxeMa nep:aoro rrpiioopa 

(SJM-1) IIOK838H8 HB pHc,2. ABTOllHH BbiiiOIIHeH 110 CXeMe eMKOCTHOfi TpeXTO'IKII. 

npo:ae.tteaaoe PRllOM8BTOpOB cpa:aaeJIIIe xapaKTepHCTIIK H8liDOnee mnpOKO liCIIOJib-

3YeMbiX a:aTollHHHbiX neTeKTopo:a HMP, BbmonnsxeMbiX no cxeMaM c KaTo.ttaofi c:aaabro 

/2 9/ 
II eMKOCTHOfi TpeXTO'IKH 

0 
• IIOK8381IO HeKOTOpbie npeiiMymeCTB8 llOCIIe):(H&ii CX&Mbl, 

l.JacToTa renepannn a:aTonuaa perynnpyeTcsx _n:ayMsx cnocooaMn: rpyoo - c.o:aoeaHbiM 

B03):(ylllHbiM KOHlleHC8TOpOM C IlpliBO):(OM OT ClleUH81IbHOI"O aeoOJiblllOI"O SII&KTpO):(BIII"8-

Teng IIOCTORHHOI"O TOK8j IIIIBBHO - II3MeaeaneM ,ynpa:ansxromero H81Ip5!lKeH:IIli HB B8pH

K8IIe, IIO):(KJIIO'I~HHOM , qep,ea aeoonbmyro &MKOCTb rrapannenLHO p930H8HCHOMY KOHTy

py. KoaljJtpllllneaT nepeKpbiTnsx no 'lacTaTe, nocTIIraeMbill: npu noMomu :aoallymaoro 

KOfllleHC8TOpa 0 COCTBBJISieT "' 2. BapHKBIIOM llpOII3BOllliTCSI TOJibKO ll118BH8SI llOJ:t

CTpOfiKa 'IBCTOTbl B llll811830fle "' 1 -t 3%. 

Bo BTOpOM oopaane M8X"HliTOM9Tpa (HM-2), :a OTIIII'IHe OT rrepBOI"0 1 '18CTOT8 

8BTO):(l!H8 perynnpyeTCSI TOJibKO llpll llOMOlllii B8PliK81IOB,, npliHllllllli8JlhHbia CXGMbl ya

IIOB. npnoopa, npeTepne:amnx :a c:airan c aTnM aeKoTopbxe naMeaeansr, noKaaaabl na 

pnc. 3. He):(OCTBTKOM T8KOI"O perynHpOB8Hl!SI '18CTOTbl SIBJISieTCSI ):(OBOIIbHO CHIIbH8SI 1 

ocooeaao npn MBrrbiX ynpa:ansxromnx aanpsrJKeanax aa :aapnKarrax, aa:ancHMOCT& 'laCTOTbi 

OT ypOBHSI reaepannn 8BTO):(llll:8, 0llH8KO npHMeaeane B OllliCbiB89MbiX M8X"HHTOMeTp8X 

CHCTe~bl CT8DHJIH38llHH ypOBHli reaepaUIIII ll03BOJISieT npaKTH'IeCKll llOJIHOCTb!O ycTpa

Hl!Tb :annaane aToro a~~eKTa aa npouecc naMepeanll:. 

Koa<jlqmuneHT nepeKpbiTliSI no 'IBCTOTe. nony'laromnticsx rrpn noMomn BapnKarro:a; 

pa:aea 1,3 -+ 1,5. 

norrHblti lll1Bll830H Mai"HliTHbiX liHllYKllllll: 1 H3MElpSieMbiX rrepBbiM rrpnoopOM, COCTa-

~ ~ 
BIISieT4 1 2.10 .. 2,50 TJI, .[lnsx BTOpOI"O Mai"HHTOMeTpa Oil HeCKOIIbKO yJKe: 8,0.10 4 

. 2,4 Tn. B ooonx rrpnoopax llllarraaoa naMepsxeMbiX rroneti paaonT aa psx.tt rro.tt.ttnana

aoao:a,, rrepeKJIIO'IeHHe KOTOpbiX 1IpOH3BO):(HTCSI 3aMeHofi KOIITypHbiX KaTymeK L 1 

paaMemeHI!biX .B nei"KOC'beMHbiX C!yleHHbiX BCTaBK8XA8T'IHK8. napaMeTpb! K.aTyweK 

L 1, Ami KBJK):(OI"O IIOAJlll8ll830118 rrpnBe.Qellbl B Taon 1 • 
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Taonnna 

NYNY .RM SIM-2 
non-
n~a- Llnanaaon Llua- H.1tnyx:- Tun u Lluanaaon LlnaMeTp HnnyK- Tun 11 nua-
ns3o- nonelt, MeTp THBH, 1 IIHSM, none A, aMnynhl THBH, MeTp lipo-
HOB Tn sMny- MKrn npoBo- Tn MM MKrH BOAS 

nht, AS 
MM 

1. 0,042..;.(),09. 7,5 99 nan o,o5 o,079-0,11 7,0 69 nan o,o6 

2. 0,8-0,17 6,3 23,3 nan ·o,o6 o,1-0,15 6,5 37,8 nan o,o6 

3, 0,16-0,34 3,7 7 nan o,o6 o,13-0,19 6,0 25,2 nan o,o6 

4. 0,29-0,65 2,2 1,98 nan o,06 o,186-0,27 4,5 12,48 nan o,o8 

5. 0,53-1,22 1,8 0,56 nan o,o1 0,25-0,37 4,2 6,85 nan o,o6 

6. 1,09-2,59 1,6 0,124 nan 0,1 0,36-0,52 3,5 3,5 nan 0,01 .. - ----·- -~·""" -· 
7. ·0,62-0,72 

2,6 1,85 nan o,o8 

8. .0.~9-1,03 2,0 . 0,925 nan o,o8 

9• 0,91 .... 1,38 2,0 0,5 nan 0,1 

10. 1,35-2,0 1,7 0,254 nan 0,1 

11. 1,6-2,47 1,7 0,163 nan o,r 

Bee KOHTYPHble KSTYWKII HSMSTbiBSIOTCSI nenocpeACTBOHHO HS CTeKHSIHHbie as

nSSIHHbiO aMnynhl1 aanonneHHbiO 0 1 1 .. 0,2 N pSCTBOpOM Fe (NO a) 
8 

B Bone. npu 

Taxon KoHUenTpsnun: pscTaops wnpn:ns peaonsncnofi nnnnu B onnoponnoM MarnnT-
. . -5 

HOM none cocTSBn!leT .. 3.10 Tn. 3aaucn:MoCTb sMnnHTY.!Ibi peaonsncnoro curnsns 

oT ypoBHSI renepsnn:u nnn necxonbKHX noztAHsnsaonoB noKaasns as pnc, 4. Ha sTo!! 

cepnn rpscpiiKOB cnenyeT, 'ITo onTnMilnhHbie sMnnnTy.!lbi BbiCOKO'ISCTOTHoro nanpn-

JKeauSI HS KOHType aBTO.!Il!Ha U ROCKOnbKO OTnii'ISIOTCSI nnSI pS3HblX nO.[I.[!l!SHS30-
0HT • , 

noa 11 neJKsT B npeAensx 0,6 4 6a. BnyTpll ItSJKAoro liOAAHsnsaons UonT. 

HO'ITH Hel!3Mel!na, 

Llnn HO.[!.[!ep)KUHIIH OHTl!ManbHbiX ycnoBHii AeTeKTllpOBSHIISI flMP 1 OCOoeHHO B 
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pe~nMe noncxa pe3oaaacaoro cnraana, ycTaaoanenahl!i ypoaea& reaepannn aBTO!IH

aa npn nepecTpo!iKe '18CTOThl noJlnep:m:naaeTcsr no'!TB aen3MeHHbiM cncTeMo!i cTaon

nn3annn BhlCOKO'laCTOTRoro aanpsr~eansr na KonType aBTOJlnna. CxeMa cTa6nnn3annn 

U B'l paooTaeT cnenyromnM o5pa3oM. Bi,JcoKo'lacroTaoe nanpn:ru:eane c KaTona re-

nepaTopaon naMrrbi, paBFioe npn5nn3nTenhao nonoBnae UEI"'!:! neTeKTnpyeTCSI }lHO!I-

HbiM neTeKTopoM. ITocTosraaoe aanpn~eane c Bhlxona !leTeKTopa nonaeTcsr aa HHJln

KaTop ypoBHSI reaepaunn (MnKpoaMnepMeTp J'1l30) n aa ceTKY naMnhl n
2

, pa6oTa

romeli B pe:ru:nMe nncKpnMnnaTopa ypoBan· Bxonaoro cnraana 3a C'l~T perynnpyeMoro 

cMemeann B nenn KaTona. Hanpn:ru:eane cMemeann 9Toli naMrrhl Mo:ru:eT H3MennT&cn 

OT 0 JlO 3B llOT9HIIBOM9TpOM R2 • Aaonaoe aanpnJKeane aa reaepaTopayro naMn.y 

n
1 

rronaeTCli CO CTa6nnH3HpOBaHROrO Bb!IIpliMHT91ISI qepe3 perynnpyromyro IIBMIIy n
3

, 

pe:ru:nM KoTopoll 3aJlaeTcn ynpaBnnromeli naMnol! n
2

• Ecnn uanpsrlKenne ua ceTKe 

naMnhi n
2 

U 02 M9Hbllle nanpnlKeann ua KaTone U k2 , TO ynpaBnmoman naMna 3a-

Kpb!Ta, perynnpyroman - OTKpbiTa n ua anon renepaTopaofi naMrrhl nocTynaeT npaK

Tn'lecKn nonuoe uanpnlKenne ncTO'lHHKa ( "' 240B). ITpn U 02 > U k2 , nao6opoT, nanpn

lKenne ua anone aBTonnua U a yMeHblllaeTcSI no 20 .. 30 B. YpoBeab anonHhiX aa- r 

npSilKennl! npn onTnMan&HbJX llnSI neTeKTnpoBannSI .HMP aMnnnTynax U B'l , ecTecT-

B9HH01 38BIICBT OT }lHBJJa30H8 reaepnpyeMb!X 8BTOnHHOM '18CTOT 1 onaaKO C TO'lKII 

3p9HHH Jl0CTH}!{9HHSI M8KCHM81IbHO!i '1YBCTBHT91IbHOCTH 8BTO!IHH8 lK91I8T91IbHO· Ua H8 

Bcex 'lacToTax nonnep:ru:nBaTb B nnanaaoae 30 ;..·120 B. 3To MOlKHo c}lenaTb non6n

paSI nnn Ka:ru:Jloro nonnnanaaona ·cooTBeTcTByromyro Benn'lnny KaTonaoro conpoTnB

neHHSI R 1 renepaTopuofi naMIJbJ n 
1
• OnTBMBIIbHbJe conpoTnBnennsr R 1 pa3MemaroTcsr 

BM9CT9 C L 1 B CM9HHbiX BCT8BK8X naT'lHKa If 38M9HSIIOTCSI onHOBp9M9HHO C KOHTyp

Hb!MH KaTylllKBMH. ITpn6nB31IT91IbHbi9 B91Ilfi1HIIbl R 1 nnSI 060BX THIIOB naT'llfKOB npn

B9!19Hbl B Ta6n.2 

Ta6nnna 2 

N2N2 
nonnnana-

1 2 3 4 5 6 7 8 9 10 11 

~ R 
1 

KOM 

.HM-1 13 13 5,1 3,0 3,0 0,82 

.HM- 2 85 75 56 43 36 15 9,1 5,6 2,4 0,15 0,027 
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---------------~---~--------. 

Ha pHc,6 noxaaaHa aaBHCHMOCTb ypoBHll reHepauHH aBTonnHa OT qacTOTbi nnn 

.ltBYX llOMH81l830HOB llpH _BKni0'!9HHOA H BbiKIII0'191lHOA CHCT9M9 CTaOIIIIH3811HII 8.Mil1III

TY.lthl reHepHpyeMoro BhlCOKO'ISCTOTHOrO Hallpll~el!Hll, C CHCT9MOll CT80HIIH38UHH 

U ~~ M9Hli9TCll 1!9 001199 '19M-B .ltB8. p8.38.1 'ITO BllOIIHe .ltOilyCTHMO H Il03BOIIlleT BHy

TpH xamnoro non.ztHanaaona H3MepnTb nroooe aHa'leHHe MarnnTnoAHH.ltyKUIIH oea pery

n~~poaxn ypoann renepauu. Kax yxaahlBanocb1 sTo oco6eHno Ba~no nnn .ll8.T'IHKOB c 

nepecTpOilKOft '18.CTOTbl llpH IIOMOWH BapHKallOBo Eea STOll CIICT9Mhl HX llpKMeHeHKe 

llprutTH'I9CKH H9B03MO~HO, 

KpoMe ABTOAHHHOrO neTe:S:Topa H~P, B A8.T'IHK9 MBrHHTOM9Tpa paaMemaroTCll: 

KaTyWKH1 C03A8.IOWH~ MOAyiiHpyromee MarHHTil09 IlOIIe; nepBblll K8.CKBA HII3KO'I8.CTOT

HOro Tp8.KT8. yCHII9HHll pe30H8HCHOro CHrHana; COCT8.BHOfi SMHTTepHhlll IlOBTOpHTellb1 

cornacyromnfi Mance axonnoe conpoTnsneHne xaoenn, no xoTopoMy BbiCOKO'IBCTOTHhifi 

cnraan IlO.ltBOAHTCll K . aBTOM8.TH'!eCKOMY aneKTpOHHO-c'!~TIIOMy 'iaCTOTOMepy. c OOIIb

WHM BbiXO.ll.IIbiM COilpOTHBIIe!IIIeM SBTO.ll.IIHB; H1 B nepBOM o6paaue IlpH6opa1 aneKTpO

MexannqeCKHfi npnBo.ll. C.ll.Boennoro aoaAymnoro KOHAencaTopa. 

~OAYIIHpyromHe KBTYWKH rrnTSIOTCll OT O.ll.HOfi 113 OOMOTOK CHIIOBOrO Tpanc!jlop

MSTOpa llpH6opa, AMiliiiiTY.ltB MO.ll.YIIHpyromei"o IIOIIll perynHpyeTCll IlOTeHUHOMeTpOM. 

R 
3 

B nnanaaone oT 0 Jl.O 60MTn, 

Tipe.ll.B8pHTellbllbifiHH3K0'18CTOTHhlfi YCIIIIIITellb COOpBH Ha BTOpoA IlOIIOBIIHe 

llBOilnoro TpHO.ll.B 6Hl6E 1 npii'I~M Jl.IIH yMem,meniiR 'IHCII8. ~IIII B COeAIIHHTellbiiOM Kaoe

ne ero anoAnast narpyaxa pacnono~ena ·a 6noxe HHJtHKannn, 

B CornacyromeM SMIITTepUOM IIOBTOpHT_ene HCilOIIb3YIOTCH BhlCOKO'i8CTOTHbie 

TpanaHcTopbi Tnna IT3llA. 

q8.CTOTHaR .xapa:S:T9pHCTHKa H 38BIICHMOCTb BXO.l{HOrO COIIpOTHBIIeHHR SMHTTep

HOro IlOBTOpHTeiiR OT '18.CT0Tbl liOK8.38Hhl HB pHCo 6, ~HHHMSIIbHhlll KOa!jl!jlnnHeHT ne

pe.ll.S'!II B. Jl.Harraaone 'lacToT 1 -100 Mrru pasen 0,8. 

KaqecTBO paooThl- st.ztepHhiX MarnnToMeTpoa (nonyqae~oe B rrpouecce naMepe

!IHil OTHOWeHHe CHrttan/myM) B 3H8'IHTellbHOll CTelleHH38.~HCHT OT KOHCTpyKTHBnoro 

IICIIOIIHef!Hli A8.T'IIIKOB, Ha pHCa7 IIOK8.38.flhl 008. THIIa .ztaT'IHKOB C OTKpb!ThlMH Bep

Xf!HMH Xpb!WK8.MII, KoHCTpyKUIIR BCT8.BOK1 IIOK8.38HHbiX Ha STOM pncyHKe, OAHHBKOBa 

AIIH HpHOOp.OB OOOHX THIIOB, 

.Llnst yMenbwennst raoapHToBnaT'IHKa MarnnToMeTpa HM-1 B HeMncnollb3yiOTCR 

CileUH81IbHbl9 ManoraoapHTHbl9 nepeMeH:Hbi9 KOII.zteHC8.TOpbl KOllKCH8.1IbiiOro THila, Oce

Boe nepeMemenne IlO.ltBH~IlblX IliiBCTHII KOH.zteHcaTOpOB ttpOH3BOAHTCR llpH IlOMOWH 
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BHHTa, npamaromeroen '!epea peAyxTop 1 : 10 oeaJKeneaHb!M aneKTpoMoTopoM noeTo-

liHHOrO TOK8 1 B KOTOpOM B KB'!eeTBe eTSTOpHOrO nonn Henonb3yeTeli l!3MepneMoe 

MarHHTHoe none. KoHeTpyxnHn aToro yana noxaaaaa aa·p11e.8. B peayn&TaTe npn

~{eHeann TSKH~ KOHAeHeSTOpOB BaJKHefimHfi raoapnTHb!H paaMep AST'IHKS - BhleOT81 

onpeAennroman Ml!Hl!ManbHbiH AOnyeTl!Mb!H paaMep 3830pa MSrHHTOB1 B KOTOpb!X no

ne MOJKeT l!3M,epliTbeli onHeb!BaeMbiM MarHHTOMeTpOMJeoeTaBnneT 23 MM, ql!eno ooQ

pOTOB MOTOpa, a cnenonaTenbHO, l! exopoeTb 113MeHeHHR '!SeTOTbi1 nnaBHO MeHHeTeli 

noTeHUl!OMeTpOM R 4 .HanpanneaHe npameHHH MoTopa aaAa~Ten nnynonnpHb!M ne-

peKniO'ISTeneM IT
3

, Ha OeHOBSIIlll! onOKS nepeMeHHbl~ KOHAeHeSTOpOl' yeTSHOBneHbl 

KOHII6Bbl6 BbiK.niO'ISTenH1 orpaHH'll!BSIOmHe llapeMemeHne noABHlKHbl~ nnaeTHH, CxeMa 

ynpB.BneBnn - anexTpoMoTopoM Taxona, 'ITO npn epaoaT&IBSHHH oAaoro na :Konuenblx 

BbiKIIJO'IaTenefi aanpemaeTen npameHne MOTopa Tonhxo B npeJKHeM nanpannennn, no 

penepeHoe ABHJKeane oeTaeTen paapemean&rM, 

KoneTpyxuneA yana npnBoAa onoxa xoHAeHeaTopoB npeAyeMaTpnnaeTCn B03MOJK

aoeT& H py'IHOH nepeCTpOfiKH '!SeTOTbi, 

Dnn aToro Ha xoaen nana anexTpoMoTopa HaAenaeTCH enennanbHb!fiYAIIHHHTellb 

C IISHrOBb!M aaxrn:MOM, ll03BOIIBIOmHfi BpamSTh MOTOp Bpyqeyro, HeOOXOAl!MOeTh B TS

KOM ynpannetmH B03Bl!K86T npl! l!3MepeHHH none I!: B 9116KTpOMSrHHTaX e Al!SMeTpOM 

HOIIIOeHbiX HSKOBe'!Hl!KOB 
1
Melibllil!M 30 eM, noeKOIIbKY B STOM cnyqae 9116KTpOMOTOp 

oxaablnaeTcn nne MarBHTHoro nonn. 

Cepb~3Hb!M lj:>aKTOpOM, BIIHHIOmHM HS l!:OMnSBOBKY ASTIJ;l!KS1 liBIIHeTeSI ueo6xo

AHMOCTb paaMemeHHli B HeM HaeKOIIbKHX AeTanefi, HMeromHX- I!JeppoMarliHTHbl6 ane

MeHTbi, TaKl!Ml! AeTSIIliMH SIBIIliiOTen ABO!i:BOH TpHO.It 6H 16E , TpaaaneTOpbl l! nony

npOBOAlll!KOBbie AHOAhi e nnxenen&rMn B&IBonaMn. Bee STH .neTanH .non:lKHbl ohiTh 

yAaneHbl OT BSMOTSHBOH liS aMnyne KOHTypuoli: KaTymxn'aa paeeTOliHHli, npaKTH'le

eKH l!eKIIIO'ISIOmHe BIIHS!Bl!e Bbl3b!B86Mbl~ HMH HeKSlK&HHii: MarHHTHOrO nonS! Ha peaynh

TSTbl H3MepeHHH, 8xnepnMeHT81IbHO Ob!IIO yeTSHOBneno, 'ITO npH TO'IHOeTH H3Mepe

Bl!li .. 3,10-3% aTn paeeTon HHH AOnlKBhi o&ITb He Meliee 75 MM. B onneblnaeMoli 

KOHeTpyKIIHH AST'IHKS naMna YASIIelia OT SMllYIIb! liS 110 MM, OIIHJKai!:mHA TpSH3HeTop

HS 110 MM, AHOA D90 IE - HS 80 MM. 

8nexTpn'!eexan c~eMa AST'll!Ka cMoliTHponaaa lia nnaTe ua AnyeToponHero I!Jon&

ruponaHaoro eTeKnciTeKeTOIIHTS, B AST'll!KSX1 HOKS3(111Hb!X na pne, 7, MOUTalK BblliOn

uen lianeelib!M enoeoooM na MOHTSJKHb!X mT&IphKa~. Dnn yeTpanemm nany'leHna H 

npoHHKliOBeHHSI B AST'IHK BBelliHHX BbieOKO'!SeTOTlibiX HSBOAOK Bee noABOASimHe npo-
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BOJUniKH BBOAliTCll B KOprryc A8T'liiK8 'l9p93 llpOXOAHhiG KOHA9HC8TOpb!, fa5apHTHbl8 

. ' 3 
pasMepbl AaT'lHKa nepBoro npn5opa 204 x 87 x 22,6 MM , 

KoHCTpylOlHll ABT'lHK8 BToporO MarHHTOM9Tpa1 OCTGCTBeHHO, HGCKOilhKO HHB..II, 

TaK K8K B H!!M HGT OIIOK8 nepeMeHHhl~ KOHnencaTOpOB, 3TO ll03BOIIHIIO YMGHhWHTh 

BbiCOTY A8T'lHKa nO 16 MM, Jlpyrne ra5apHTHble pa3M9pbl COOTB9TCTB9HHO pABHbl. 

192 X 36 MM
2

, 
I 

C OIIOKOM HHAHKSUHH naT'lHKH coenHHGHbl neCSITHlKHilbiibiM K80811GM 

nllHHol!: 7- 10 M. B cny'lae neo5xoAHMocTa ero AllHHa MoJKeT ObiTh yBenn'lena no ae-

CKOilbKHX A9CliTKOBM8TpOB, 

B 5noKe HJIAIIKaunn MaranToMeTpa pasMemenhi! HHSKo'lacToTHhiil ycJinnTellh pe

sonaHcnoro cJJ:raana;ocunnnorpa~n'lecKall Tpy5Ka, aa KOTopoA aa5nronaeTcH cnraan 

HMP; cxeMa cTaonnnaannn ypciBHll reaepanun, a TaKJKe opranhi ynpaBnennH 'laCTOTOI!: 

R pelKHMOM paoOTbl BBTOAUHBi UCTO'l!IHKU llHTBHHli BCGX OllOZ:OB npn5opa, B nepBbiX 

nByX K8CKanax HH3KO'l8CTOTI!OrO YCHIIHT9llll UCIIOilh3YIDTCll TpHOnhi C MBllbiM ypOBHGM 

myMoB, a nna cnenyromnx co6paHbi aa BhiCOKOBonbTHhiX TpanancTopax fl26E, no

CKOllbKY ltllll OTKliOHGHHli ily'l8 na B9Ch SKpaH Tpy5KH 7 n055H na BhiXone YCHIIHTOllll 

HGOOXOnUMO pa3BUTh aMUliHTyny cnrnana no 40 B, qaCTOTHBli xapaKTepHCTHK8 ycn

liHTOilSI pesonancnoro cnrnaixa rrpnBenena na pnc.9. MaKcnManhHbifi Ko~nnnenT 

6 
yCUliGHHn BCero Tp8KT8 ( BKliiD'lBSI KBCKBA B ABT'li!Ke) COCT8Billi9T ., lQ • .llnSI IIO-

BbiiieHIISI 'lfBCTBHT91lbiiOCTH Illl8CTHH BGpTHKBilbHOrO H ropH30HT81lbHOro OTKIIOH9llllll 

o5a anona ocnnnnorpa~n'lecKoli TpyoKI! nnTaroTcll nonnmenHhlM nanpl!JKenneM 

., 6QQ 4 7QQ B. floCKOilbKY CKOpOCTb ropU30HT8llhiiOI!: pa3B9pTKll neBellnKa (cnHy

COHnallhHBSI pa3B8pTK8 C 'l8CTOTOli 50 ru), STO H9 llpHBOAIIT K CHlllKGHHID HpKOCTH 

ily'la. HanpHlK9HH9 HB llll8CTHHbl ropH30HT81lbHOrO OTKIIOHGIIHSI nonaeTCH C COOTBOT

CTByromeli OOMOTKH CHilOBoro TpaHC~OpMaTopa. MeJKny OOMOTKOfi H nnacTHHSMH BKliiD

'lGH !jlasoBpamaTenh. 

OpraHhi yrrpaBnennll naT'liiKoM n cxeMa onaKa nnTannll no'lTH onnnaKOBhi nnH 

MSrHHTOMGTpOB OOOHX THUOB. HeKOTOpoe OTliH'lHG OCTh TOilbKO B opranax ynpasne

HHH 'l8CToTol!: aBTonnnnoro neTeKTopa HMP. 

Ecnn B rrepBOM npnoope 'l8CTOTa perynnpyeTCH ABYMH CTyUGHHMII:rpyoo - MO

TOpOM, llll8BHO - BapliKallOM, TO BO BTOpOM HCUOllh3YIDTCH TOilbKO B8pHK8llbi, YnpaB

IlHromee nanpHJKenne na BapnKallhi B aToM rrpn6ope nonaeTcH c Mnoroo6opoTaoro 

npeUH3HOHHOro llOT8HUHOM9Tpa THUS rrellHUOT .. • HaMOTO'lllbiG ASIIIIbie CHIIOBbiX Tpan

c$opMaTOpOB ltllH OOOHX llpHoO~OB llpUB9A9Hbl B Taon.3. 

9 



B Tpanc!j>opMaTOpax ucnom,ayiOTCSI MoTaHbie cepne"lHHXJI: ua JKeneaa 3330 ce-
. 2 . 

'l:eaueM 6,6 CM • 

flpu paapa6o'l'xe onucb!BaaMbiX MarauToMeTpoB oco6oe BHHManue 6blno yneneno 

ux xoHcTpyKTHBRoMy ucnonnenniO, Texnonorn'I:HOCTn, socnpouaBOAHMOCTH xapaKTepu

CTHK xax: oTnen&HbiX 6noxoa, TAK u npu6opoB B nenoM. C aToll nen&IO 6blno naro

ToBnepo. U .HCIIb!TSHO ne·cKOllbKO. MOilH!flHKBitHil. naT'IliKOB H 6nOKOB HHilHKSilHH, A aa

TBM B 38BHCUMOCTH OT peayn&TSTOB HX HCIIb!TSHHil Bb16paHbl Hau6onee YAB'IHble o6-

p83Ub!.TaKHM ~6paao~ ynanoc& a anaquTen&noll cTeneni na6eJKaT& o6b1'1Holl '6one3-

nu"' na6opaTopHb!X. ycTaHOBOK - yHHKa1IbHOCTH1 li9IIoBTOpHMOCTH HX xapaKT9pUCTHK 

IIpH KOIIUpOBSHUHe 

Ta6nnna 3 

N?Nl 

o6Mo- w·ll '1 I 

!'T 'r 8 • w9 w, w4 wo w6 

-2 

4ucno 1570 1000 120 2800 4800 80 1200 660 50 
BJITKOB 

LlnaMeTp 0,33 0,1 0,69 0,1 0,1 . 0,2 0,1 0,13 0,69 
npo11ona, 

_M __ 

:x) B MarHnToMeTpe HM-2 aToll o6Mon:n JieT. 

N9N9 

06MOT- w, wll ws w4 wo we 

4ncno 1570 2400 160 50 50 50 

BHTKO 

LlnaMeTp 0,33 0,13 . 0,51 0,69 6,69 0,31 
npoaona, 

MM 
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Oc!ioBllbie xapaKTepnCTnKn ooonx MaranToMeTpoB npnBeneabl B Taon.4. 

Taonnna 4 

TiapaMeTp 
.llnanasoa nsMepsteMblX MaranTllbiX 

nonen B Tn 

Konn~ecTBO nonnnanasoaoB 

KosljJijJnnneaT nepeKpbiTHSI no nomo 
BJIYTpn Kamnoro nonnnanasoaa 

.llonycTnMan aeonaoponJioCTb 
K3MepneMoro nonn B % 11a 1 eM 

, To~aoCTh nsMepeann npn perncTpa-

HM--1 
-2 . . 

5.10 + 2,60 

6 

2 

1%/cM 

unn ~aCTOTbl aBTOJIHHa SneKTpOHHO- 0,003 -t 0,0I% 
C~llTHbiM ~aCTOTOMepOM /IO/ 

raoapnTHbl9 pa3Mepbl ,r:taT~HKa, 

BbiCOTa X WHpi!Ha X nnnaa B MM 23 X 87 X 204 

HM- 2 
-2 8,0.10 .. 2,4 

11 

I,3· + I,5 

1%/cM 

0,003 .. 0,01% 

16 X 36 X 192 

Ha pnc. 10 n II noKasaHbi ljJoTorpaljJnn .npnoopoB n cnraanoB HMP B MaranT

HbiX nonSIX 0,042 n 1,0 Tn (J:WSI HM-1) n B nonnx 0,08 n 1,0 Tn (nnn.HM-2). 

B srutmo~eane aBTOpbl C'IHTaroT CBOHM npnSITHblM nonroM BblpasnTh onaro

napaocTb A~H.KoKopeBy, M.C.KpbmoBoll, X.<I>.CanaxaTnnaoBy, M.A. Kannnay sa 

noMomhnpn nsroToBneann npnoopoB. 

1. n.H.r~pnnrep. TITS, N92, 33 ( 1966). 

2. A.B.KyoapeB. TITS, N93, 57 ( 1967). 

3. IO.H • .lleancoB. TITS, N96, 67 ( 1968). 

4. r.K.Hrona, E.E.EoraTblpeB. HsMepnTenbHaSI TexanKa, N99, 41( 1962). 

5. A.r.ropnneaKo, H.O.AnToaeaKo. TI'fS, N4, 144 ( 1963), 

6. A. H. Makl, R.I. Volpicelli. Rev. Scient. lqstr.,,!2. 325 (1965) • 

7. H.A.3nnboepmTefia, B.H.3narepMaH. Mccn.eno:Bamm B oonacTn MaranTHblX nsMe

peann, BHHHM. Bbi!r. 79 ( 139), CTp.56, 1965. 

8. A.H.repnnrep. TipnoopocTpoenne, N<>5 ( 1969). 
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9. V; Kodytek, I. Zejda 

:a:ccnenoBaHld!:, ITpara. 

ITpenpJUlT U I V 1033/64. lfKCTHTYT st!l8pHbiX 

ro~ IO.H~ne.IUICOB, B.M.Jla"'JJHOB, IO.lf.C;ycol!l; A.T.IDJminmliUDtOBo ABTOMaTH'IGCXJdl: 

'I8CTOTOMep llliH stJtepHbiX MarHttTOMeTpOB. ITpenpnRT OlfHlf, 10 - 2978. nyCSs: t 1966 •. 

PyKOIIHCb IIOCTYIIHliA B H3A8TalibCKHA OTAen 
13 MapTa 1967 r. 
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Pnc. 7. <l>oTorpaljlnn naT'IHKOB. 
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a 

6 

Pnc.lO.<PoTorpaqmu npn6opoa .HM-1 n .HM-2. 

22 

a 6 

r 
B 

Pnc.11 .<PoTorpaljluu l!MnynbCOB .HMP, nonyqeaHbie c noMombro npn6opa .HM-1 B 

none: a) 0,042 Tn, 6) 1,0Tn; u c noMombro npu6opa .HM-2 B none: a) 0,08 Tn, 

r) 1,0 Tn. 
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