
Arryanrxocrb MeroAa

O6ecneqeHro 6esonacHocrtt ABtlxeHilq noe3EoB
Ha OAO (PXA, BcerAa yAefleercq npiloptlrerHoe
BHrMaHne.  Anc caoeepeMeHHofo o6uapyxeHrg KoH-
TaKTHO-ycranocrHblx /l,eQeKroB B penbcax opraHr3o-
aaHa eQQeKrLrBHo .qeilcreyou1aq crcreMa Hepa3py-
uaouero KoHrponq, 6asnpytoulaqcq Ha npilMeHeHrr
nopTarilBHbrx rtre(peKTocKonoB, EByxH14TotlHblx ynb-
rpa3ByKoBbrx Ae(DeKrocKon H blx renexeK, aBroMorpLlc
n BaroHoB-AeQerrocronoe (vo6rruHutx cpe4cre),

flpur nnaHilpyeMoM coKpauleHril qrcreHHocrl4

oneparopoB .d,eQeKrocKonoB il conpoBo)KAaoulero
nepcoHana, cHVX:eH'r''/1' eKcnflyara4roHHblx pacxop,oB
Ha .qilarHocrilKy penbcoB ocHoBHofi arueHr 6y4er
cAenaH Ha Mo6rflbHble cperqcrBa AeQeKTocKofll4l4.
Soree 160 earHnq Mo6nnbHbtx cpeACrB (aBroMorpl,lc
i l BaroHoB-.qeQerrocronoe) yxe sKcnnyarrpylorcq Ha
)Kere3Hbrx Aoporax cerl4, nocreneHHo BblrecH99 .o,e-
QerrocronHbre rerexKil.

O.qHrv i l3 HoBbrx o6pasuoe Mo6rnbHoil 4eQerro-
cKonnrlecKo il texnv<t't I Brqercg coBMeuleHH ut il ea-
roH-.qeQerrocKon (CBA) c AononHilrenuHutvn QyHr-
L\tAqMV, paspa6oraHHutil e 2011 r. no 3aKa3y ,[enap-
raMeHra nyr.A v coopyxeunil 946 .PXA" (pttc. 1).
BaroH npe.[,Ha3HaqeH AaF .o,natHocrt4Kn He rorlbKo
penbcoB, Ho ]/r MHofLlx sreMeHroB xene3HoAopoxHoil
r,rHQpacrpyrrypur. Ero BbtcoKae eQQerrnaHocrb noA-
TBepAraacb yxe B nepeutfi roA sKcnnyarawv Ha Or-
rn6pucrofi gopore. Hecvorpn Ha ro, tlro .qo HacrotluJe-
ro BpeMeHil He Bcfl AilarHocrt4t{ecraR uH$opMa4ilg,
co6rpaevaq KoMnreKcoM, tlcnoflb3yercq ua 100 %,
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aaroH CB.[ Ns 494 noKa3an lytitxre noKa3arenn no
BbrsBJreHro Ae@erroe no cpaBHeHilto c Apyrt4Ml4 Mo-
6mnsnurvu cpe4crBaMr (pnc.  2) .

3rr noragarenfi EocrLlrHyrut 6naroAapc peanu-
3anrytv B o.qHoM .[,ilarHocTl,4LlecKoM KoMnreKce LleTbl-
pex crcreM .qnafHocrLlKil: aKycrl4qecroil (ynurpasey-
KoBbre oxo-, 3epKaruHutfr r 3epKanbHo-reneeoil ve-
roAur), MarHtlro4ulHaMhqecKoil, eusyaruHofr (onrure-
croi) ra cilcreMbt r3MepeHre KoporKl4x HepoBHocref
peabcoB c ncnonb3oBaHileM MvlKpoMexaHilLlecKilx aK-
cenepoMerpoe. flpn oroM nponBnqercfl crlHepreru-
qecKoe ceoilcreo, Kotga cyMMapHac eQQerrreHocru
KOMnreKca Bbrue, qeM cyMMa eQQerrraHocreil Kax-
.qoil crcrevbr AilarHocrurn. Kax.o,as a43 Srvx crlcreM
3acflyxilBaeT oTAenbHoro paccMoTpeHilq, TaK KaK
BCe OHu O6ra.4aor Hoar3Hoil, n nptl .4x peant43au'./M
Ha BaroHe-Ae(DeKTocKone npilMeHeH pgE opilri lHanb-
Hbtx rexHilqecKilx peueHilfr , sauilqeHHbtx nareHTaMn.

B AaHHofr crarbe paccMorpeHbt oco6eHHocril no-
crooeHilg 14 Bo3MOXHOCTyI TOrlbKO O.tr,HOfi fi3 qeTblpex

crcreM - MarHilToArlHaMilgecroil. qacro B 3l4MHvlx
ycrfoBrflx era crcreMa gna tvto6vjlbHblx cpeACTB .4e-
Qerrocronnil Moxer oKa3arbcfl eAilHcrBeHHofr, cao-
eBpeMeHHo o6Hapyxrearoulefi .qeQerrst Kpl,lr14'le-
cKrrx pa3MepoB.

3na.irrenuHaq Lracrb oKcnnyarrpytoulrlxcfl e Poc-
cLltl xene3Ho.[,opoxHblx nyrefi HaxoEt4Tc9' B 3oHax c
cypoBbt M Ll Kfl r MarrqecKLl M 14 ycrloBl,ts w r. 3ro o6ycnoB-
fl ilBaer Heo6xo.qrvocrb AilarHocrtlpoBaHre penbcoBo-
ro nyril ( i l  B nepByro oqepeAb penbcoB) B cnoxHblx
cilryallucx: npil 3HaeilTeflbHoM ypoBHe cHexHoro no-
KpoBa v npvr Hn3KVtx reMnepaTypax.

40

35

30

25

20

1 5

'10

5

tl
CBA.P CB,q-E CBA-T CEtrI-P CB8-F CBA.E C8A-E
N9324 Ne374 N!310 N!i180 N9494 Ne403 Ns417
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Prac. 3. Bua uc<arenunoil  cttcrevbl BaroHa-.qeQeKTOCKOna
npil  BblcoKoM ypoBHe cHexHoro noKpoBa

flpn revneparype Hilxe -30 "C ercnlyarawe
ynbTpa3ByKoBblx cpeAcre geQerrocKonvvt, oco6eHHo

aBTOMOTOI4C l i l  BafoHoB-p,e(DeKTocKonoB, ABl4xyu-l l4x-
cq co cKopocrbto Ao 60 rv/v, craHoBr4rcf l  npaKri lqe-

cKn HeBo3MoxHof (pvtc. 3). p,ei lcrerrerbHo, npi l  ra-

Ki lx reM neparypax nop,r0,ep)Kl4Barb n pneMnev utfr ypo -

BeHb aKycTt4LrecKoto KoHTaKTa BecbMa 3aTpy.[,Hi lTenb-

HO, r lTO HerarrBHO CKa3blBaerct l  Ha KaqecTBe nonyqa-

evofr 4eQeKrocKonnqecroi l  utHQopMauil i l  i l  npon3-

BO,4i lTeIbHOCTl4 KOMnreKca B qenoM'

Bblxo.4oM rs no4o6Hoi,t  cvtya4vvt Moxer cnyxi lrb

rcnonb3oBaHi le  i lHbtx  nprHL l i lnoB o6uapyxeHrn

onacHbrx  AeOeKroB B penbcax ,  He rpe6you lux  o6e-

cnerreHrg aKycrl4qecKoto KoHTaKTa Mexrqy AargtlKoM
cncreMbr kl KoHrponilpyeMblM penbcoM. OAHilv rs

raKnx nprHuilnoB, no3Bonqtou-lnv o6Hapyxi lBarb Ee-

Oerrur B rottoBKe penbca,Eo Aocrl4)KeHIAq ttMvl Kpvrv-
qecKilx pa3MepoB, qBrt leTctl  MarHHTOp,l4HaVilgeCXil i l

veroa [1].

Vlcropun pa3Bhrl4c MarHuro,qvl HaMnqecKoro
MeToAa

MarHrrHute Mero.4bt B orel{ecrBeHHofi geQerro-

cKonIAVt penbcoB tlMeor AaBHolo 14crop14lo. f lepaute
onbrrHbre o6pasllut .o,eQerrocronoB, ocHoBaHHble Ha
MarHurHbrx nprHunnax, noqBrri lcb eule B 30-x ro,n,ax
npounoro cronertlq. ero eecuva opilt i lHarbHble Be-
lo-AeQerrocKonbt c pertlcrpau4teil cwrnaroB KoH-
rponr i l  aBro,4pe3rHut  O.M. Kapnoaa [2] .  K coxare-
Hnro,  rorEa eKcneprMeHrbl  c  aBToApesruavr-AeQer-
TOCKOnaMU oKoHili lnrcb Hey.[,aqHo, TaK KaK npr cKo-
pocrqx 6oree 5 rv /v  KoHrponb penbcoB conpoBo-
xAancg HeAonycrtlMo BblcoKvlM ypoBHeM uyMa.

C 1953-1966 rr. Ha xene3Hbtx goporax MflC
CCCP Haqaflr ycneuHo sKcnnyarilpoBarbctl HoBble
KOHCTpyKrii lr MarHilTHblx BaroHoB-,D,e(peKTocKonoB
paspa6orrr BH 1,4 l4XTa rt Y patu^f lA'

MarHrrHute aaroHut-AeQeKrocKonbl (MB.[,) o6ecne-
L{l/lBaor KoHrpolb peflbcoB npil cKopocrqx Ao 70 ru/t
r  o6Hapyxr4Baor nonepeHHble rpeurHbl  (AeQerrut
2O n 21 no [3]) c nnou-laAblo nopaxeHna roloBKtt
penbca ot 25 o/o v rny6vnoi't 3areraHrq AeQeKTa Ao
4 vv [1] .  Kpove roto,  yBepeHHo Bbl f fBnt lorce none-
peqHbre i l npogonbHbte rpeultlHut geQerroe 24' 25,
27. 3OB r,r 301-, a raKxe il3noMbt penbcoB (AeQerrut
70 ,74  n  79  no  [3 ] ) .
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Puc. 4.  Clrcreua HaMarHi lq i lBaHi lq penbca MarHvlrHoro

earoHa-.qeQeKTocKona c " f lu-o6pa3HblMl,4 SneKTpoMarHhraMtl

Crcreva HaMarHNqr4BaHre perbca MBA noABe-
uilBaercs Ha ycraHoBreHHolz B cepeArHe BaToHa
cneLlranbHofr (.nonolHrrensHofr) i lHp,yKropHoil rere-
xKe, cocrorlr ta3 EByx MoulHblx uf.l"-o6pasHblx SreK-
rpoMarHilroa (no o4HoMy Ha Kax.[,yro Hnrb nyrv) t
co3AaeT B KoHTponilpyeMoM yqacTKe penbca MarHrr-
Huril noror, Heo6xogrvutit Ens o6HapyxeHrn p,eQer-

roe (prc.  4) .
flpn rrrarHrroABl4xyueil cnne KaryueK KaxAoro

sreKrpoMarHilra, paBHofr npnvepHo 40 rA-error, n
HOMilHaflbHoiA eenlt,tnHe 3a30pa Z vex4y noflocaMil r
oerbcoM 8-10 vrv B nocrer,HeM o6ecneqilBaercg
varHrrHuril noroK or 7 ao 10 vB6. Kpove HaMatHilqr4-
BaHilf TOflOBKn penbca 3Haqr4TerbHaq qacrb noroKa
3aMbrKaercF qepe3 BafoHHble KoHcrpyKul4l4 i l no Bo3-
gyxy, o6pasyq noroK pacceeHLle, roroputil, rar 6y4er
noKa3aHo Hrxe, no3Bonser nonyLlvlTb <TOnOrpaMMy>
(varHrrorpavvy) penbcoBoro nyrr. lzlHgyrqroHHan
KaTyuKa, cKonb3tlulaq no noBepxHocrrl KaraHilf l, Qt4K-
cilpyer r3MeHeHilq MaTHilTHOTO nOTOKa HaA noBepx-
HocrHoi i lnil noAnoBepxHocrHoil rpeulrHofr .

BHegpeHre KoMnborepHoft perrcrpaL\wtA ctArta-
roB MarHilrHoFo KoHrponn 14] no3Bortlt lo noBblculTb
pa3peuaoqyo cnoco6nocrb cl4crevut n o6Hapyxn-
earu.d,eQeKTbt B npepenax cBapHbtx r 6onroaulx crbl-
KoBblx coe4nHeHnfr penbcoB (4eQerrur 26'3 w 21.1)'
paHee He QurcrpyeMblx MarHilrHblMl4 BaroHaMil-.qe-
derrocronaMn c 3ani lcb lo c l4tHaroB Ha KrHonneHKy
rrr 6yvaxHyo neHry.

.[,onrre roaur MB.4 ycneuHo o6ecneenBarn 6eso-
nacHocrb .qBilxeHnq noe34oB, 6yraanuHo (BblracKr-

Baq> onacHue geQerrbt B peflbcax Ao .o,ocrl4)KeHilq
t4Mt/1 KpATVqecKilx pa3MepoB B caMblx ue6naronprnr-
Hbrx norop,Hbrx ycfloBfiqx (verelu, cl4rlbHble ruopoeu),
KOT.[,a BCe Apyrile MeToAbl KoHrponq cTaHoBilrl4cb
Manonprro4nurvur  [5] .  Ha cerr  Aopor Ml- lC CCCP e
1970-1980-e r r .  or ,HoBpeMeHHo sKcnnyar i lpoBarncb
oKono corH14 Mat-H r4TH btx BatoHoB-AeOerrocronoe.

He,qocrarrr MarHrrHblx BaroHoB
AeQexrocronoe

Onurr rcnonb3oBaHilg BaroHoB-Ae(peKTocKonoB c
u fl " 

- o6pagHoil cttcrevoi HaNaarH il ' l  tABaHVg BbtABtA 11 tA
ilx He4ocrarru. OgttH tA3 Httx - HantAqve Bo3.qylxHoro
3a3opa MexAy nontocaMil MafHilTa r pelucolt. Tpe-
6oeannn 6esonacHoil sKcnnyarallrlt l  KoMnreKca 3a-



craBflAnw.Eerarb oror 3a3op BecbMa 6olururv (eve-
cro rpe6yerrrutx 8 MM LlHot.aa oH .qocrrtan 23 vtvtl),
qro npilBoAtno K 3HaqilTeflbHovy ocla6neHro Mat-
HilrHoro floroKa B penbce. B pesyrurare Ha 4eQer-
TOTOaMMe 3a cqer nonq paccegHvltl BecbMa LIeTKO

Qnrcrpoaanrcu KoHcrpyKT14BHble SreMeHTbl nyrvl
(cos4aeaq BilLt4Mocrb HopManbHoto QyHKllTloH14po-
BaHnA rovnnerca), Ho orcyrcrBoBanr ciltHanbl or
BHyrpeHHtlx .qeQeKroB penbcoB, AocrynHblx MarHtl-
To.qil HaM nqecKoMy Meror0,y.

Bropoil HeAocraroK HaMal-Ht/tlt1Baouleil ci lcreMbl
MBA - MexnonocHoe paccroqHile eneKTpoMatHrra
cocraBaflno acero 80 cM, ero .qaBano BblcoKl4i ypo-

BeHb npoMaf1vtrt4BaHl4'g penbca B crarilqecKoM cocro-
sawn. OAaaKo npn EBVXeHWA Ha 6oruulrx sKcnnyara-

4roHHbrx cKopocrex (70-80 rv/v) sa BpeMe npoxox-
r.:aHVA HaMarHilHrlBaouleil ci lcreMbl Ha4 geQerrHutv
yqacrKoM penbca MatHilTHOe none He ycneBaflo npo-
HilKarb Ha LocraroqHyo my6uHy. flpnvnHa eroto 9B-
neHl/'g' Kpoercq B Bo3pacTaHilil BTlxpeBblx roKoB c yBe-

rrqeHreM cKopocrl4, npentlrcrBylou-lrlx npoHtlKHoBe-
Hrto MarHrrHo[o nonq emy6u Merarna,

lzl HaroHeu, tpetnh He.o,ocraroK ctlcreMbl - 3Ha-
qilTenbHbre ra6apilTbl SreKTpoMa[HnToB, noflHocrblo
3aHrMaBUnx MexKorecHoe npocTpaHcrBo t lHLyKTOp-
Hoil Tere)KKr4 n npenqrcrBoBaB[r.l l4x pa3MeueHilto

AarqilKoB Apyrnx cilcreM. MHororetHqn Meqra MHo-
rrx .o,eQerrocKonilcroB - co3AaHre KoMnneKCHoro
earoHa-AeQeKrocKona,  oAHoBpeMeHHo peann3yo-
ulero MaFHtlrHble fi ynbTpa3ByKoBble MeroAbl KoHrpo-
rq peflbcoB, ocraBaracb Hec6btro'lHofr .

Hoeule PerueHHs

Arc rcrnto.leHrq yKa3aHHbtx HeAocrarKoB B Haqa-
re 1990-x to.qoB 6utr r  npeAloxeHbl  ABa HanpaBne-
Hrs AanbHeilutero pagBvtrvte cpeAcrB penucoaoil ge-

$errocronrw.  Peuwnu,  Bo-nepBblx,  nocreneHHo 3a-
MeHqrb ycrapeBaoqre MB[ coBMeuleHHblMkl  Baro-
Havr-AeOeKrocKonaMil (CBA), B Koropblx cneAoBano
peanil3oBaTb KaK MarHr4THble, TaK n ynbTpa3ByKoBble
Meropbr KoHrponn. Bo-eropulx, t l3MeHfirb KoHcrpyK-
Ll]i l |o HaMafHvltlrBaoulefr cucrevut raKilM o6pasov,
qro6ur o6ecne.li lru rly6oroe npoMatHilt lt lBaHne
penbca Ha cKopocrttx KoHTponq Bnrorb go 80 t<v/v, a
B nepcneKT4Be - ao 120 rv/r. 3ro nosaonrtlo 6ut
BblsBrnrb geSerrut, 3anetaou-lt4e rny6ot<o no.o, no-
BepxHocrblo toIoBKLl penbca, Ha BblcoKofi cKopocrl4

ABVXEHVA,
B cepe!,rne 1990-x toAoB cneLlLlanrcrbl BHl4lAXIa

(B.I|. Sailaaroe) N OAO *PaAroaBr4oHLlKa> (l-.A' AHrr-
noe) a paMKax co3.[,aHre CBA c AeQeKrocKonn']e-
cKytM KoMnreKCoM *ABlzlKOH-03, paspa6oralr r
ycneuHo BHep,prnil HoByro MafHnTHyro noAcl4creMy
(pnc.  5) .

f lo coaeFteHrto co crapbtMvl MB.[, HavarHrquBao-
u-lag cilcTeMa no.[,Beptnacb KapAtlHaflbHblM l43MeHe-
Hilqv. MexflonocHoe paccrotlHile yBenreeHo 6onee
eeM B 3 pasa (go 3 v) ;  3ro no3Boni lno peuurb npo-
6nevy HeEocraroqHoi l  uy6t tHut  npoMarHi leulBaHrq
peabca Ha BbtcoKllx cKopocrqx. Pacqerut noKa3ann,
rlro ,E,a)Ke Ha cKopocrqx 60-80 rv/v pacnpe.qeneHile
norq e6rrsil 3a.l,HeFo nonoca - TaM, rAe o6blqHo
ycTaHaBailBaor MatHilTHble EarqnKV, - OcTaercg
n paKTnqecKil oAHopor4H bl M no ceLl eHilo f oIoBKl4.

Bvecre c reM cronb cyu-lecrBeHHoe yBerilqeHne
MexnonocHofo paccrog{Vc' He npilBeno K cHrxeHro

Puc. 5. Pagl.,reuleuue eneKTpoMarHilToB Ha npoAonbHblx
6al rax .qe@e <roc ro n no ft (r,r H gyr<rop uofi ) ren exrr

earona-geQeKrocKona (1997-2001 rr.)

BerilqilHbr MarHilTHoro floroKa B penbce. ero 6utlo

LocrlirfHyro 6raro4apr nprMeHeHilo 6onee eQQer-
TuBHoTo cnoco6a ilHXeKuilvt MatHtlTHoto nonq.

V crapstx BaroHoB-Ee(peKrocKo[oB, l i lcnonb3yto-
ulrx u fl u - o6pa3Hyto ctlcreMy HaMarH tlt l  14 BaHVq, Maf-
HrrHuril noroK, reHepilpyeMutil raryuraMr, npoHrKatl
B penbc eepe3 eosgyu.tHuti 3a3op 8-12 vw; MarHr4r-
Hoe conporrBreHVe AaHHoro eneMeHTa uarHntuoil
Llenil BerilKo, i l  noeroMy nil lub onpe,4eneHHafl qacrb

noroKa il3 cepAeqHr4Ka 3neKTpoMatHilTa nonarD,afla B
rccne4yeMbtil o6uerr. B Hoeoil HaMarHilqrBaouleil
ci lcreMe B KaqecrBe SneMeHTa varHrrHoil uenil i lc-
nonb3yrorcg Koneca 4eQerrocronilqecKot reflexKul,
Henocpe,ncrBeHHo KoHraKrilpytoure (Z : 0) c penb-

col. Srarop,apq eroMy MarHrrHoe conporl4BlleHre
yMeHbu14IOCb, npoi l3ouno nepepacnpeAeneHi le
MarHrlTHOrO noroKa B nonb3y rofr cocraBrqoueil,
qro nocrynaer B penbc. Sror cnoco6 QopvttpoBalne
MarHrrHoro noroKa yxe 6un B cBoe BpeMff  (1928 r . )
npegnoxeH Cy4syrr,r (ffnoHrn). B Harue/ crpaHe oH
6url pearrsoBaH B 30-x rogax npounoro croflerre B
KoHcrpyKl14rl O.M. Kapnoea npilMeHllrerbHo K xoAo-
Bofi renexKe aBror,pe3nnu l2l, a yxe cpaBHrrerbHo
He.qaBHo (a Havare 1990-x ro4oa) - npilMeHLlrenb-
Ho K xo,E,oBofi relexre BaroHa (roHcrpyrrlran 9.A. My-
caeBa).

Cucreua HaMarHllgytBaHllg
.qeQerrocxonnqecKoFo KoMnneKca

(AB14KOH-03, ,

B 4eQerrocronr4qecKoM KoM nneKce .4871 KOH -03(03M)'

MarHrrHag cncTeMa BnepBble npoeKTLlpoBanacb Ha
ocHoBe pacqerHblx MerorqoB, TaKrlx KaK MeroA KoH-

QopvHurx npeo6paeoaaHui l ,  Mero4 14HreFparbHblx
ypaeHeurf t ,  reopre MarHrrHbtx qenef i  [6 ] .  3ro no-
3BOn rno onrilM 71314 poBarb ocHoBHble KoHcrpyKTtl BHo -

TexHilqecKile xapaKTepncrvKtl varHrrHoit cl4creMbl:
nonyrrvlTb B peflbce MarHrTHylo l4HAyKUt4tO He MeHee
'1 Tr npr,r pacxoAyeMofi ererrprvecroi Mou1Hocrll
Bcero oKoro 2 rBr  (no cpaBHeHro c 6olee 15 rBr  e
KoHcrpyKllvlra Kapnoea) n MtAH'AMtt3tApoBarb raKile na-
paMerpbr, KaK Ar4aMerp ocLl KonecHor napbl, ronu-lkl-
Ha p,i lcKa Koneca, MatHklroABt/xyulaq crna KaTyueK
n Ap.

B vo4epHnsrpoaaHuofi HaMatHilt l14Baroulei cv-
cTeMe B KaHecTBe cepAeqHilKoB SneKTpoMatHilToB
3aAeilcrBoBaHbt oct\ Konec 4eQerrocronrqecroil
(nngyrropHofr)  rerexrn (prc.  6) .  f lo .no6Hoe MHoto-

l t



Pnc. 6.  Cncreva HaMarHL4tr i lBaHi lg c SneKTpoMarHi lTaMm

Ha ocqx KorecHblx nap AeOerrocronHoft  Tef lexKi l

QyHrqroHaruHoe ilcnorb3oBaHile KoHcrpyKr14BHblx
SneMeHTOB nO3BOnilnO He ronbKo cHl43L1Tb Maccy re-
re)KKr4 143-3a oTKa3a oT AoftoflHilTerbHblx cepp,ellHl4-
KOB, HO vr peurno npo6neMy Atlt lHbl MaTHilronpoBo-
.[,o8, aKTyanbHyo Anq HaMarHilgt4Baou]ei crcTeMbl c
6orulurv MexnortocHblM paccroqHneM.

TexHr.lecrre peLxeHilq, i lcnonb3oBaHHbte np14
co3.qaHr4r MarHilrHofr noAcl4creMbt cBA c KoMnneK-
corvr "ABlzlKOH-03,, EoKa3ann cBoo sooeKrrBHocrb
B TeqeHre 60nee rteM AecqrrnerHer eKcnnyaraqrr
AeOerrocronoB Ha xere3Hbtx Aoporax. B Hacroquee
BpeMe Ha l-opuroecKoil, OKrq6pucroil, Ceaepo-Kae-
rascroil, lOxHo-Yparucroil 4oporax i l B KasaxcraHe
pa6oraor  14 earoHoe ororo r rna (cv.  prc.  . l  

) .

Curnanu MarHnrogltHaMuqecKoro Mero4a

flpr roHrpone noMfiMo cilrHanoB or 4eQerroa e
MarHrrHoM KaHafle npilcyrcrByor uaccutQilLll4pye-
Mbre orKrLrKrl or perynepHblx o6beKroB penbcoBoro
nyrtA - 6orroeutx (rrnoeslx v nsonttpyr.;_ulrx) il cBap-
Hux (e roM Lrrcre anoMrHorepvrrHutx)  crut roe.  Kpo-
Me roro, oro6paxaorcn cneqrQreecKre cilrHaflbl or
npoMexyroqHbrx cKpennenvi't, KoHrppenbcoB, Kpe-
cToBr4H, OCTpFKOB r paMHblx penbcoB cTpefloqHblx
nepeBoAoB, sneMeHroB nepee3rqoB, npor l4BoyroHoB,
KilnoMerpoBbrx orMeroK r npoHt4x o6terroe nyrr,
xapaKrepr3yeMbrx npilcyrcrBt4eM KpynHblx Qeppo-
MarHi lTHbrx oreMeHToB B HenocpepcreeHHoi l  6nneo-
crr4 or pa6overo penbca. B pesyrurare Qopvrpyer-
cq ceoeo6pa3Haq MafHtlTHo-ynbrpa3ByKoBag rono-
rpaMMa perucoeoil Hrirrvl, no roropoil MoxHo alarv-
3ilOOBaTb B3ailMHOe MeCTOnOnOXeHile 3BeHbeB V
uerefr  no Eni lHe nyrn (pvrc.7) .

Ha prac. 7, 6 a KpynHoM Mactura6e nperqcraBfleH

QparveHr geQerrorpavvut op,Hoto 6es4e$errnoro
peabcoBoro seeHa (cnpaBa n cneBa - crrHarbl or 6on-
roBbrx cruroe), noryveHHoil coBMeuleHHbtM BaroHoM-
geQerrocronov (CBA) c KoMnneKcov *ABI4KOH-03,.
Ha sepxHeil AopoxKe oro6paxaorcc cilrHanbt MarHil-
ToEilHaMilqecKoro KaHana. flpu npoxoxr,eHilil MarHvlr-
HOIO .O,aTqilKa Hap, unaaaMil v3-3a Haflnqnfl Merarnn-
LrecKvlx rxflanbHblx noAKnarD,oK il penbcoBblx cKpenne-
nvit r,taruvtnuril notor paccerlBaHrq pearilpyer Ha ne-
pl4oEr4qecKoe r3MeHeHre nnou-laAil ceqeHrF HaMarHr-
eilBaeMoro MeTarna, BcfleAcrBre Llero QopMLlpyerce
eolHoo6pasHar nAHVlg, Ha3blBaeMatl Ha npaKTilKe
<noAKnaAoqHbrM> npoqeccoM.

K vrcry BbtgBrqeMbrx MarHilTHbtM KaHanoM 4eQerroe
orHocflTcq noBpex.D,eHrq roroBKl4 penbca nepBor, BTo-
poil r rperuefi rpynn no [3] (prc. 8). Becuva eerKo 06-
HapyxilBaorcq KaK oAl4HotlHble AeQerru (prc. 8, a, 6),
rar r Ae0eKrbt, B3qrbte B HaKraEKt4 (21 .2H) tA Ae-
Qerrur B 3oHe aroMl4HorepvnrHoil cBapKr - 26.4
(pr,rc. 8, e). Xapar<repHbte i lMnynbcbt 3HaqilrenuHofr
aMnnuryAbr Qopvttpyorcq or nonepeqHbtx rpeulrH B
ronoBKe peflbca (geQerrut 21 .1-2 n 20), nprvev no
BerilgrHe aMnflrryAbl BecbMa qacTo MoxHo cy[l4Tb o
pa3Mepe geQerra (cvt. prc. 8, a).

flou rcnolu3oBaHm HaMarHilqt4Baourl4x ctlcreM c
AOCTaTOqHO|A eenli|\tAnoil vexnonocHoto paccron{Vg
orcyrcrByer orpaHrqeHile, cBq3aHHoe c varoi rny6ra-
Hoil- npovarHVevBaHVA penbca Ha BbtcoKrlx cKopocrsx.
ero ogHaqaer, qro AocraroqHbtil ypoeeHu flonc co3Aa-
ercq no BceMy cegeHilo ronoBKvl, t4 B ocHoBHov o6Ha-
pyxr4rb ror tAIltA uHoil geQeKT noMotaor npocrpaH-
cTBeH H bre xapaKrepil crl4 Kil H eoAHo poEHocrl4 MaTepila-
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Pttc. 7. Qparveur ge$errorpaHltMbt BaroHa-AeQeKrocKona
o4uoi.t uwtvl penbcoBoro nYTu:

a - vacrura6: 300 v nyru Ha sKpaH; 6 - oAuo penbcoBoe 3BeHo
[BepxHqc J |AH|  A  -  chrHarb t  MarHt lTHoro  KaHana;  HuxH]1e (nnru  eoH

per i l c rpaqu14)  -  chrHarb t  ynbrpasByKoBbtx  raua loe ]

KoA 2'l

I
: t :

Prc.  B.  Xaparrepuute chrHaf lbt  MarHrro4hHaMHqecKoro

Mero.qa or  BHyrpeHHvlx AeQeKTOB TOtlOBKl4 pef lbCOB:

a - or nonepeqHbrx rpeulilH (AeOeKr 21); 6 - or ropl,43oHranbHblx
rpeulilH (geQeKr 30); e - or 3oHt'l arnMilHorepMnrHoro cBapoqHoro

cTbtKa

1 a
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na penbca. lzlHaqe roBopfl, aMnnury4a rMnynbca B uc-
rarenusoX cilcreMe 3agaercs pa3MepaMr AeQerra u
ero paccroqHileM or Earqr4Ka, r.e. Qarrrvecxv rny6n-
Hofr sareraHrn no.q noBepxHocrbo KaraHrq.

Pacqerxute napaMerpbl

Lnq roro, ,{ro6ut noflyttt4Tb Kofll4qecrBeHHble
oLleHKLl OnrCaHHbrX Bblue npolleccoB, paccMoTpl4M

AByMepHbre MoAenil nonepeqHblx TpequH B fonoBKe
penbca (pnc. 9). f lprnnro, t lro ronulflHa 3a3opa Mo-
Aerr.qe0erra cocraBneer 1 MM, a nore r3Mepeercq
B Bo34yxe Ha paccronnvvt 4 MM HaE noBepxHocrbto

QeppovarHilrHoro Marepilana. flpr vo4envpoBa+lrl"l'
rny6una 3aneraHfie d i l eutcora rpequHbt h MeHqnrcu
coorBercrBeHHo B npe4enax 0-12 vtvt n 1-12 t'ttu.
flpn rarrx ycnoBilqx raHreHurarbHac cocraBaeou-laq
MarHrrHoro norc KaK Qyur4rn npo.s,orulloil Koop,qr-
Harbt rMeer noroxrreluHuti t lMnyflbc c MaKcttMy-
MOM Henocpe.qcrBeHHo ua,n, .qeoerroNa. l- loqetleHile
nofloxnTerbHofo t/Mnynbca oT TpeqilHbl cBg3aHo c

QopvrpoeaHileM EononHilTeflbHoro MaFHrrHoro no-
ToKa B Bo34yxe, o6ycnoBneHHoro o6reraHileM 3oHbl
noHil)KeHHoil varHrrHoi npoHiluaeMocrl4 - rpeuli l-
Hbr BHyrpvr penbca (e peanunocrr oneparop B14Al4r

ro,Byxcropo H H r il n or oxvtren bHo - orp t4 qaren bH blh cnr-
Har ar,rQOepeHrlranbHoro AarerKa, orpaxaou-lrfr
n3MeHeHre nong).

Ha prc. 10 raso6paxeHbt pe3ynbrarbt pacltera Mo-

Aenv, BbrnonHeHHoro MeroAoM KoHeqHblx pa3Hoc-
reh, - 3aBrcrMocrb MaKcvtMyMa raHreHllvanbHoil
cocraBnrrou-lefr nons or rny6utHut ganefaHttl tt Bbtco-
Tbr rpeu-t,t4Hbt. 3Ha,leHue nocrogHHofi KoMnoHeHTbl
nonq Ha.q 6es4eQerrHbtM penbcoM npt4Hqro 3a eAil-
Hrqy. Cnyqail d : O coorBercrByer BblxoAy rpeu-lt4Hbl
Ha noBepxHocrb.

Kar u cneAoBano oxLlEarb, aMnnrryEa orKnilKa
or Bo3MyuleHilc Bo3pacraeT KaK npil yMeHb[xeHu?l
rny6waat ganeraHnl,, TaK r npt4 yBentAqeHnvt Bbtcorbl
(pasvepa) Tpeu-r,r4Hbr. Ecnn oueHrBarb qyBcrBtlrerb-

HOCTb Cl4creMbr perrcrpanJ:tAtA e 10 o/o or 3HaqeHre
nocroflHHoil KoMnoHeHTbl raHteHuilanbHoil cocraBflff -

roqeil norc, To Bblue nyHKTnpuoil IltAHVttA Haxo.o,l4Tctl
o6nacru npilHqrnilanuHoi o6Hapyxt/BaeMocrtl Ee-
Oerra. Tarrv o6pasov, nonepeqHaq rpeqrHa Bbtco-
roil 3 vv Moxer 6uttu eutqereHa npil rny6uHe ee 3a-
neraHtfl MeHee 2 vv, estcorofi 10 MM - npil rny6vne
12 vu i l  MeHee (cvt .  puc.  10) .

floryvenHure pe3ynbrarbt B ocHoBHoM no4rBepx-
.4aorc9 npn peanv3a$lAt4 MafHvlTo.4rlHaMn9ecKoro
Mero.qa B peflbcoBofi .qeoerrocKonilr. B ra'lecree
nprMepa Ha prc.  11 npree4eHbt crrHanbt  MarHr l rHo-

Puc. 9. Pacqerxoe pacnpe.qeneHhe MarHilTHoro none
HaA noneper{HbrMr4 Tpeu.l t /navra (npn d = 12 u h : 8, 9, 10,

1 1  u  1 2  v w )

-:- e2 MM noA noBepxnocrbto
-v- e 5 MM noA noBepxHocrbn
-** g 8 MM noA nosepxHocrbto
*^- B 12 MM nOA nOBepXHOCTbIO
- - - " flpeAer o6napyxueaeuocru

0 2 4 6 8 1 0 1 2

Bucora npopeau /r, u*r

Pr,rc. 10. 3aei lcuvocru aMnnuryAbt uMnynbca varnurnofr
ilHrqyKLl414 or rny6vtttut 3areraHhq h Bblcorbt nonepe'iHoil

rpeu{hHbl

ro (rrr ynurpaesyroeurx) KaHafla or nonepeqHoil  rpe-

u_l14Hbr B rof loBKe peabca Ha pa3Hblx craAuqx pa3Bll-

TVA: Ha cra4vrn 3apox4eHrn, Kor.d,a aepxHrfr rpail

TpeulrHbr HaxoAilTcq Ha rny6rne d : 8 MM or no-

BepxHocTt4 KaraHrg; v Ha cra\ lAl4 r3noMa penbca,

Korpa nocne 3 vec eKcnnyaral lrr 4eQerr Bbtluefl  Ha

noBepxHocrb KaraHiln (d :  0). Br4Ho, Ltro aMnnrry[a

ci lrHara MafHrrHoro KaHara no cpaBHeHilo c Ha-

HanbHbtM 3HaqeHi leM,  Mano pa3nt4qrMbtM Ha Qone
conyTcTByroutl4x cKopocrHoMy KoHrpon|o uyMoB,

BO3pOCfla MHOTOKpaTHO 1/l  Xopotl lo BblAen9ercf l  npi l

aHanh3e cnrHaJroB.

f loeropneuocrb curHanoB u ux o6pa6orxa

Baxnurvr ceofrcreoN/ cytrHaroB MarHurHoro KaHafla
FBrnercq t4x xopouaq Bocnport3Bo4t4Mocrb. 14Ha'{e
roBopq - BV1A Cl4rHanOB OnpeAengeTcg, npex.qe Bce-

ro, BHyrpeHHLlMt/ xapaKrephcrtrKaMr o6uerroa peru-

coBoro nyrv vt rlLlb B He3HarlilTeruHoil crenenr -

ycfloBr4gM]4, B KOTOpbIX OCyUleCrBnCflaCb perucrpa-

LltAq. Tarxe BocnpoLr3BoEt4Mocrb noEpa3yMeBaer
ycrofivreocrb K napaMerpaM HaMaf HLltll,4Baou-114x 14
pefi lcrpf lpy]ou-I]4x cr4cTeM, a He3HaqilTenbHble r3Me-

Pne. 1'1. Curnanut or nonepeqHofi rpeulunut B ronoBKe
penbca (aeQerr 21.2) ua pa3Hblx craAr4flx pa3Bilrl4e:

a - 3a rprl Meceqa Ao il3noMa (BepxHt4il Kpafi rpeu.ll,lHbl HaxoAl,4rce
na rny6nue I vv or noBepxHocrt4 KaraHilq); 6 - nonepevnuti  ras-

noM penbca
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Pnc. 12.  CurHarsr  or  roph3oHranbHor rpeu1i lHbt  B roroBKe
penbca, 3aQrKci lpoBaHHbre pa3HbrMt4 BaToHaMil -
ge@erroc<onaMi l  c  KoMnnercovt  "ABy' IKOH-03" c

BpeMeHHbrM r4HTepBaJloM 25 Eueh:

a - BVA rpeutrlHbr (AeOeKr 30t no [3]); 6 - AeOerrorpat'ava
BaroHa-,qeoeKrocKona Ns 480 (1997 r .  aulnycKa);

e -  Ae0errorpaMMa BaFoHa Ne 494 (2011 r .  BbtnycKa)

HeHnf B Hr4X He npi lBoEqT K cyuecTBeHHbrM klcKaxe-

HilflM oopMbr cr4FHaroB oT orpaxareneil B penbcax.
Bce sro HaxoAr4T noErBep)K.o,eHile Ha npaKrrKe. Ha
pvtc. 12 il3o6paxeHbr cl4rHarbr or roprsoHranbHoil rpe-
ull4Hbt B TOTOBKe peflbca (Aeoerr 301-), c.qelaHHble rqBy-
Mq pa3HblMl4 BaroHaMil c KoMnleKcov *ABlzlKOH-03' c
BpeMeHHbrM r4HrepBaroM 25 aneil. Cxoxecru cvfHa-
noB cBulAerenbcrByeT, Bo-nepBblx, o xopouetl Boc-
npofl3Bo+l,r4MocTrl c?rtHaaoB MarHilTHoto KaHana il, Bo-
BTOpblx, o BbrcoKoil Kynbrype npoeKrrpoBaH.i'9. v npo-
il3BO.qCTBa, nO3BOnqlouleil V3foraBtfi BaTb KOMnJIeKCbl
c rlqeHTilrlHbrMu xapaKTepilcri lKaMr B TeqeHile .o,ecg-
TIANETVIil.

Xopouar Bocnpor3Bo4t4Mocrb cNTHafloB Aeaaer
MarHilTHbril KaHafl npilroAHbrM Enff aBToMarilqecKoil
pacru rQpoeKr pesyabraToB cnnoluHoto KoHTpon g pen b-
coB. !,eilcrBilTerbHo, noBropceMocrb cl, lrHanoB -

3TO HeO6XOA]4 MOe yCnOBile Bblq BreH nfl Knaccvottt \a4-
pylo u-11/x n p il 3 H a Ko B n p il H 1,4 Mae M blx c14 f H an o B.

B Hacroculee BpeMq B nporpaMMHo-annaparHbtf
KoMnneKc BaroHoB-rqeOeKrocKonoB *ABlzlKOH-03,
ycneuHo BHeApeHa crcreMa aBToMarilLlecKoro noilc-
Ka perynepHbrx o6beKroB penbcoBoro nyrr - crbl-
KOB penbcoB pa3nrqHoro BVAa A cTpeaoqHblx nepeBo-
.[,o B. Crbl Krl r naccuQtttqt tpyrorcq no cn e4yto u-U/ M Kare -

roptlgM: TilnoBbre 6o'|rosute a4 v3onnpy$u-lile cTblKt4,
cBapHbre cTbtKil, BbrnonHeHHble eneKTpoKoHTaKTHor
cBapKofi, f i  anoMnHorepMrrHbte (e Harna4rax). lzlH-

Qopvaqran o6pa6aruraaercn HenocpeAcrBeHHo nptl
npoe3pe, B pexilMe peanbHoro BpeMeHn (pnc. '13).

Cenerurs crbrKoB vt Epyr.Ax KoHcrpyKrt4BHbtx 3re-
MeHroB penbcoBoro nyru npor3Bolt/Tctl no cneuil-
(p i lgecKLtM npn3HaKaM cnTHaroB MafHrrHoto KaHara
.4eOeKrocKonilqecKoro KoMnneKCa *ABl,lKOH-03M".
B Hev npe[ycMorpeHo ,qononHeHile MarHilrotpaMM
KoHcrpyKrlrBHbrx efleMeHroB rpeMfl Qorora4pavr,
nonyeeHHbrMl, l  c  pa3Hbrx paKypcoB r ,  ecrecrBeHHo,
cvfH'araM4 c ynbrpa3ByKoBbrx KaHaroB. B nepcner-
ra4Be crcreMa pacno3HaBaHm9 .o,onxHa Bbl9Bn9Tb
cilrHarbr or onacHbrx ,D,eoeKToB penbcoB, a raKxe
onpe.[,enqrb HeKoropbre eilcnoBbre napaMerpbl 06Ha-
pyxeHHbrx o6beKroB.

Taruv o6pa3oM, MarHilro,qt4HaMilqecKilf Meror,
KoHTporn, peanil30BaHHuril e 4eQerrocronilLtecKtlx
KOM nneKCaX COBMeUIeH H brx Baf OHOB-,qeQeKTOCKOnOB,
o6la,n,aer pflAoM noroxtlTenbHbrx KaHecrB, no3Bonq-
rou-ll4x eMy He ronbKo .[,onorHqrb ynbrpa3ByKoBble
Mero.qbr KoHTpoJlF, noBbil. lafl HaAexHocrb r BepogT-
HOCrb O6HapyxeHilq ,D,eOeKroB [7], Ho l4 Bblcrynarb
caMocroqreflbHbtM Mero.troM KoHTponq npil cj loxHblx
ycroBr4ex (Husrre reMneparypbr,  BbrcoKr le cKopocrr)
eKcnnyaraqil i l  xere3HoAopoxHbrx nyreil.

Kar  norasurBaer aHar i l3 ,  pqA f i3noMoB penbcoB,

AonyuleHHbrx Ha .o,oporax B 3uMHril nepro4 e no-
cnegHre ro.qbr, Mor 6urru npe4orBpaueH nplt tAc-
nonb3oBaHilv Ha STnx yqacTKax cper4cTB EilafHocTvl-
Km c KopperrHo QyurqiloHl4pyroull4M MarHilroprHa-
Mi lqecKnM KaHaf loM. K coxaneHro,  He BCe gKcnnya-

rr4pyroqnecq Ha cern Aopor aBroMorprlcbl r BaroHbl-
.[,e(DeKrocKonbr, AeKnapilpyeMble KaK coBMeueHHble
(coeveuleHur ynbrpa3ByKoBbre i l MatHtlro.qrHaMilqe-
cKile MeToEbr B oAHoM KoMnneKce), qB'|gtoTcq raKo-
BbrMl4.  Bo wHorrx cpegcrBax KoHTponq B MarHi lTHbtx
KaHanax Ha6noAaercq nceB.qofapMoHfiqecKilit cur-
Han,  pa3Hoo6pasHue uyMbl ,  c t l fHarbl  or  cTblKoBblx
3a3OpOB r nOIrHOCrbrO OrCyrCTBytOT CilrHanbl Or Ae-
$erroe. ero cer.qererbcrByer o HeAocrarKax KoH-
cTpyKr_ll4r4 cl4cTeMbr HaMaTHrqilBaHrfl pelbca r npaK-
Til. lecKor Hepa6orocnoco6Hocrt4 KaHafl a.

B ceqsr c grkrM Ha .qoporax c npoAon)KrreflbHbtM
nepilo.D,oM Hr43Kl4x reMneparyp Bo3.qyxa (3a6ailraru-
cKae,  KpacHonpcran, , [ ,aruHeBocroqHal ,  3anaAHo-
Cvr6upcran u CeeepHan) ueo6xo4nvo ycKopvlrb BHe-
EpeHre cpe,4crB Er4arHocrr4Kr (C8.4) c eOOeKrLtBHo
ge il cr eyo u1 a4Mn M af HtAToAil H a M il Lr e c K ti M tl Ka H an a M r.

Burao,qur

1. lzlcropuvecrr MarHmroguuavrvecrnil MeroE
6urr nepestM MeroAoM, MaccoBo npr4MeHflBult4Mcq B
cKopocrHof t  AeoeKTocKonrr  peabcoB. 3a vHorne
roAbr sKcnryarat]lAtA oH AoKa3an ceoo eQQerrne-
Hocrb. B or[ersHurx, qacro B eKcrpeMarbHbtx cnyqa-
qx,  MarHi lTHur i l  raHar CBA cersercf l  eAi lHcrBeHHbtM,
cBoeBpeMeHHo o6HapyxilBaoulr4M 4eQerrut KptArv-
tlecKtlx pa3MepoB.
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Prc.  13.  AerovarnqecKoe QopMt4poBaHi le or4enbHblx
npoToKof loB c BbrAeneHi leM cTbrKoB penbcoB:

a - 6orroautx; 6 - ueolnpytoultlx

&t.@-&-
mr,6-*u
dt6.ntD rA
er.&gi lA
@r.I3,A?* r&
6t , t& . l$ r  l&

T4



2. , [eQerrocKonHbte cpe,D,crBa,  ocHoBaHHbte Ha
MarHilTHbrx (warHrro,qrHaMnqecKrx) Meropax KoH-
Tponq, o6ra.a,aor pqAoM nonoxhrefl bHbtx KaqecrB:

Moryr pa6oraru Bo BCex KnilMarilqecKulx 3oHax
npn lto6urx noro4Hbtx ycloBt/tlx;

pe3ynbTaTbr KoHTpong He 3aBilcFr or 3arp93HeH-
HOCTT4 nOBepXHOCTI4 KaTaHVq pen bcoB;

no3BonqloT o.tr,Ho3Hat{Ho coorHocvlrb pe3ynbraTbl
KOHrpOng C peanbHbrM nyreM 3a cqer (prlKcallt l i l  no-
neM paccegHilg MHottlx KoHcrpyKTrlBHblx eneMeHToB
penbcoBoro nyna (crpennennil, eneMeHroB crpenoq-
Hbrx nepeBop,oB, crblKoB 14 Ap.);

rMelor BbrcoKylo noBTopffeMocrb cl4tHanoB, tlro

Aaer Bo3MoxHocrb Ha6ro4aru (npoeo4uru MoHtlro-
prHr) paserarrff or,qefl bHbtx .4eQeKroB.

3. KoHcrpyrllvrfl cklcreMbt HaMatHrqttBaHile peflb-
coB, rcnorb3yeMae B BafoHax c .4eQeKrocKonilqe-
cKl4M KoMnneKcoM "ABlz lKOH-03",  nogeonser o6Ha-
pyxllBarb 4eQerrut B tortoBKe penbcoB na my6uHe
Ao 8 vv v 6onee B 3aBrcr4Mocrlt or pa3Mepa (eutco-
ru)  nonepevHoi l  rpeuluHut .

4. O6ae4nHeHre ynbrpa3ByKoBbtx 14 MatHvtrHbtx
MeroAoB (a rarxe Bngeopetilcrpaqrr) B oAHoM Ae-
OerrocronrqecKoM KoMnneKce o6ycnoenreaer no-
BbtueHre rogHocrfi noKanl/l3aurr o6HapyxeHHblx Ae-
Qerroe Ha peabcoBoM nyril vt .D,ocroBepHocrlt ux o6-
Hapy)KeHns 3a cqer crHeprerreecKoro eQQerra.

5. AeroMarn3au:r'e paculttQpoeoA cvrlanoB Ao-
norHnreflbHo noBbluaer AocroBepHocrb 14 npoil3Bo-

AilTenbHocTb KoHTpong penbcoB npu 3HaLlnTeI|bHblx
(ao  80  rv /v )  c ropocrqx  cKaHrpoBaHnc.

6. Heo6xoAr4Mo ycKopt4rb BHeApeHue coBMeqeH-
Hbrx BaroHoe-,D,eQerrocKonoB c sQQerrureHo pa6ora-

tou-14 M 14 MarH t lToAr4 HaM i lqecKil  M t4 KaHaraM r, oco6eH -

HO Ha Xere3Hbrx Aoporax c npo.0,ot lxrref lbHblM nepil-

oAoM HvrsKilx reMneparyp.
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[.C. I,IBAHOB, Aoxr. rexn. HayK, JI.IO. KATAEBA, Aort. $us.-uar. uayr,
C.(D. AAHbKOB, renepa"nrnrrfi 4nperrop OOO <.I{nnectcrpofi >,
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B conpelrenHbrx ycnoBl4flx 3KcrlJlyararJvrr ny"rrr Ha
cerr4 Aopor P@ upono4urcfl. ilepuoLl4qecKoe 4e$erro-
cKonr4poBaHl4e penbcoB AIq BbrqBleHtrtr Lr locneAylo-
rlero r43T,flrr\a 4e@erTrbrx }{ ocrpoAe$errHrrx pe:rl-
con. [e@errocKorrl4poBaHl4e [o3Borqer o6Hapyxum 4e-
Qerrr,I TorAa, KofAa oHrr rtposBl4nl{cb, oueHI,ITb cre-
rleHb rlx orlacHocrlr. Ho npo6reua flporHo3l4poBaHl4q
Mecra r4 BpeMeHr{ 3apo)KAeHl4fl 4e@error npv sToM He
peulaeTc.f,.

B uoc,re.qnue roAbr ycnoBlrtr flo-sBreHl4-fl 4e@exron
14 IIOCneAyrOrqUe I43nOMbI penbcoB noA IIoe3AaMV pac-

cMaTplrBaloTcfl c rIo3I4qI{r4 MeXaHI{KI4 pa3pylueHl{.fl.
IIpu 4nuxeHrrr4 KoJrecHoil napu ee IIeHTp coBepllaer
B ropI,I3OHTanbHOIl IJTOCKOCTIT rOle6aren-sgble [orl9-
peqHble cMerueHl4fl cornacHo ypaBHeHI4Io K:ruureJrs.
flpu srorra [pol4cxoAr{T yAapHoe B3aI4MoAeficrBI{e Ko-
necHofr rrapbr c pa6oveft fpaHblo penbca. Oror y4ap
ttBrflerctr oAnoii I43 nprltluH 3apo)KAeHus 4eSerron n
roJIoBKe peJrbcoB, a cvra yAapa onpeAen.fleT I{HTeH-
cr4BHOCTb pa3Btrrr4s. Aeserra. Tarulr o6pa3oM, ycno-

Br4S BO3HI4KHOBeHI4-fl TpeUIrrH B TOJIOBKe penbca CBg3a-
Hbr c AorroJrHr{TeJIbHbIMI4 yAapHbrMI,I Harpy3KaMr4 14
neperpy3KaMl{ peJlbcoB rrpv Brrlrtruvrl4 KonecHoit lapbl

B KOJree B MeCTaX pe3KOrO [3MeHeHI4-fl napaMerpoB rlo-
cneAuefi.

Pesynrrarlr o6uupnux HarypHbIX o6creAoeaHzl?
yrracrKoB rlyrr{ c 4e$eKauu r{ l{3JroMaMI4 penbcoB

6r,rnra conocraBJreHbr c AaHHbIMT{ rlpoxoAa BaroHa-rly-
Ter{3MepI{Te rfl . Ha ocHoBe crarl4crr{rre crotl o6pa6orru
un@oprr,raqrar{ o pa3pyllleHl4l{ penbcoB B Iryrl4 Bbr-tlBre-
HO, qTO OAHa I{3 OCHOBHbIX IIpUqI4H 3apO)KAeHI4-S I4

pa3Brr"tr4tr.4eoercos - orKJroHeHl4fl Kolrev or HoMr{-
HaJrbHbrx napaMerpoB rlo neBoit u npanoit HI4T-trM. OrI4
orKJIOHeHr4-rr BbI3bIBaIOT fIOfIeperIHOe cMeuIeHI4e KO-
necHorl [apbr I4 ee yAap o penbc. .II,nx au-an:reHus Bo3-
MO)KHbrX MeCT lleperpy3Kl4 peJIbCOB, 3apO)KAeHI,Iq 14
pa3BLrTtlA TperIr{H I4CTIOJIb3OBaHH AaHHbIe no oTcTy-
nneHl4flM B nr'raHe peJlbcoBblx nneTefi.

O6pa6oxy $arrravecrux rroKa3areJreft npoeoAurll
craHAaprHblMrr Mero.4aMI{ clleKTpanbHoro aHaJrr{34 c
rrpr4MeHeHr{elr 6rrcrporo BbrqI4cnI4TeJIbHoro anropl4T-
Ma, rrMeHyeMoro 6brcrpuu npeo6pa3oBaHr{eM Oypre.
Ouo ocnosaHo Ha MoAenI4 npeAcraBneHlax $arrzve-
cKr4x AaHHbIX rIO OTCTyTITeHU.SM B rIJIaHe C fIOMOtUbIO
psAoB (Dypre, T.e. npeArloJrafaJlocb, rrro aHanl43l4pye-
uuii npoqeca Br4rrflHvIfl KonecHoit [apbr B KoJIee co-
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