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HMeeT 3H8'1eHHe 

HHo 

CBeT 

B TOM BH.lle, 

nopTepbi. 

r YcneXH axcnepxMeHTaBDHOI ~3HXH aneMeHTapHHx qacrxu B aaaqx

Te~DHOR Mepe onpe~e~SDTCS pa3BBTBeM MeTOAKXH ~eTeXTKpoBaHBS qacTKU. 

Eeayc~OBHO, CauHM XPYDHHM C00HTHeM DOC~e~BX BeT B 3TOR OO~CTB 

~aaxqecxoH aayxx o~o C03AaHHe HOBoro rpexoBoro npxOopa - xcxpo

BOI KaMepy H He06HXHOBeHHO Oypaoe BHeApeHBe MeTO~XH HCXPOBYX 

xagep B npaxTBKY ~H3aqecxoro axcnepxueHTa. B I957 rOAJ Oa~ noBy

qeHH nepBae pe3y~DTaTH no C03AaHHD rpexoBoro xcxpoBoro cqerqxxa 

mapnaxoM (I) H ynpaB~SeMoro KCXpoBoro cqeTqKKa Kpe~ay B le-Bipa(2~ 
Haqa40 ze OypHOMY pa3BHTHD MeTOAHXB HCKPOBHX KaMep a&BO DOBOSeHO 

B 1959 rOXY paOOTOI SfiOHCXKX ~K3HXOB ~XYK H IBSMOTOJJ) B XOTOpoH 

cooO~OCD oo ycnemHOM coaAaHHH pa3pSAHOH rpexoBoR xayepu. B 1960 

rOAY Ha MeTO~ecxoH XOH~epeHUBH B EepxnK MOSKO OHnO yCTaHOBKTD, 

qro HOBHe ~eTeXTOpH HOHB3Hpy~X qaCTHU - HCXpoBHe KaMepy X TOyY 

BpeMeHJI OH~ yse C03~aHH OyXBMDHO BO BCeX MOOpa.TOpBSX &pa, aa

BIKaDmHXCR HCC~aAOBaHHRMH B OO~aCTJI ~H3HKK BBCOXHX 3ReprHI. B 

DOCBeAJD~e ro~ MH 0HnH CBKAeTenHKH He06HKROBeBHO mxpoxoro HC

fi04D30BaRHR KeTO~XK BCXPOBBX xaxep B 3XCnepHKeHTa4DHOI ~3HKe 

aneMearapHBx qacTBu. HaHOonee mxpoxo xcxpoBBe xaxepy npaxeuanxcD 

~R BCC~aAOB~KS DOBRPK3aUHH qaCTHU DO yrBOBOI acBKKeTpHB pacce~ 

SHHS,.~R fiOBCKa H KCC~aAOBa&BR peAXBX CXeK pacn~ Ke30HOB, RaD-

poep, no&cxa pacn~a f - Meaoaa &a "6'- XBaHT B a~exrpoa Ull aa 
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3 3XeKTpoaa. MeTO~Ra KCKpOBHX Ka»ep 6wxa HCTIOXb30BaHa B Epyxxe

B6RCKO~ xa6opaTopxx H B UEPHe ~nn cos~aHHR ~eTeKTopoB c orpoUHHK 

KOXH~eCTBOM Be~eCTBa, TI03BOXHBIDHX HCCX6~0BaTb noxyqaeMHe Ra yCKO

pHTenaX He~TpHHO. Taxoe KRTeRCKBROe pa3BKTKe H mapOKOe npaueHeHKe 

MeTO~a HCKpOB~X KaMep 06~HCH!eTCS Teu, qTQ 3TOT KeTO~ perKCTpa~HK 

qac~zn o6n~aeT OC066HHOCTSMH, OTKp~aD~HYH npHH~naaXbHO HOBHe 

B03MOXUOCTH ~H3HqecKOrO 3KCnepxueRTa B ycXOBHSX COBpeueHHHX YCKO-

paTeXe~. 

0CROBHOe 3aMeqaTeXbHOe CBOICTBO KCKPOBOI xauepH 36KXDQaeTCS 

B TOM, qTO OHa HBXaeTC! ynpaBXSeMHU TpeKOBHM npH60pOM, no3BOXH

D~M coqeT6Tb BHCOKOe npOCTpaHCTBeHHOe paspemeHHe npH 60XbiDOM 

3~eKTKBHOM 06~eve C ~OCT6TQqHO BHCOKKM pa3pemeHHeM no BpeueHM. 

B HCKPOBHX K pa3p!~HHX Ka»epaX perHCTpHpyDTC! TpeKH XHIDb TaX 

qaiTHU, xoTopae npomxx qepes Kauepy B TeqeHHe HHTepBaxa BpeueHH 

nopg~xa ro-6 cex nocxe Ba~exeHHH ynpasxaD~el cxcTeuoR 6acTpo

~elcTBYD~X cqeTqHKOB C06HTK! onpe~exeHHOrO THna. 

Hap!~ C mHpOKHM BHe~peHaeu HCKPOBHX xavep B npaKTKKY ~H3K
q.ecxoro axcnepxueHTa HHTeHCHBHO npoxcxo~xo H ~axbHeRmee pa3BHTHe 

cauoro ueTo~a rasopaspa~aax TpeKOBHX ~eTexTopoB. B aTo~ o6nacTH 

B TIOCXeAHHe ro~H 6HX nonyqeH pa~ B6XHHX AOCTHXeHHI npHH~TIHaHbHOrO 

xapaxTepa. EHxH co3AaHa xsoTponHae cTpxuepHae xauepa, xauepa c 

60XbiDHU pa3pH~HHU npouexyTKOU B uarHHTHO~ none npHMeHeHH ~XH H3Ue

peHHH HUnYXbCa qaCTHn, Ha~~eHa B03UOXHOCTb onpe~eneHH! HOHH3HpyD~el 
cnoco6HOCTH qaCTKU B xauepax c 60XbmHU paspa~HHM npouexyTxou x, 

HaKOHeU, C03~aHY nepBae xauepa, perHCTpHpyD~e TpeKH qaCTHU, UH-

HYH ~Torpa~xqecxxl npouecc. 

Ha HaCTOH~eH KOH~epeHUHK B lY6He, Ha ceK~OHHOM sace~aHKH UH 

3acxymaxH cooOmeHHH aBTOpOB 3THX ~OCTHXeHHH. fl n03BOXD ce6e XKIDb 

4 

• 

xpaTKO OCTaHOBHTbCH Ha OCHOBHYX YCOBepmeHCTBOBaHKSX ue~ 

HCKpOBYX H ra3opa3paAHHX xauep. 

HeToqaocTb perxcTpaUHH qacTHU B o6YqHHX xcxpoBYX 1 

CB!3aHa ~ B03HKXHOBeHHeU KCRpOBOro pa3pa~a BAOXb 3XeKT] 

noxa. DoaTouy pa~ou aBTopoB npe~npHHHUaiHCb noHcxK B031 

C03~HBR H30TpOnBYX pa3p!~HYX Kauep, CB060AHHX OT 3TOrc 

BeHBOrO He~OCT6TXa. Yze B 1960 ro~y Ha ROH~epeHUHH B E1 

C006~ 06 KCCXe~OBaHKH BHCOKOqaCTOTBOrO B6pHaHT6 C03~ 

pODHOU pa3p!AHOU xauepa( 4). B 3TOH xauepe HCTIOXb30BanOI 

BHcoxoqacToTHoe aneKTpHqecxoe noxe (3.103 uc/cex ), xo.: 

npH~O,IJJIXO ~ B03HHKHOBeHHD HCXpOBOrO pa3pR,ll8 MeX~Y Melt' 

He ueaee B no~o6HHX UHKpOBOXHOBHX xauepax Be y~anOCh 

AOCTaToqHO JIOKaJIH30BaHHLI£l pa3pa,ll, TOIIHO 000:3H8118DmllR 

Ha6xn~aBmeeca pacmxpeaxe o6xacTH pa3p11~a npoHcXO,JJ;KJIO 31 

HK36UHH ra3a. lpyrag nonaTxa co3,JJ;aHHH H30TponHoa pa3pa, 

6Lixa npe~npxaaTa MHxaHcxoA rpynnol ~H3HKOB lSI. OrpaHH' 

paspg~a B6XH3H Tpexa qaCTHUY 6LIXO ,D;OCTHrHyTO B 3TOR pa 

npxueHeHB! ~OCT8TOqHO HH3XOrO HMnYJibC6 HanpHXeHH!, OCU 

c qacTOTOI 40 vc/cex. C nouo•b» 3Toro ueTo~a y~anocb B 

uaxoro o6~eua noxyqxn xxmb ~OBOJibHO paswTae T.peKH qa 

CymecTBeHHO ~OXbmHX ycnexoB y~axocb AOCTHrHYTb Ha 

XOKaHH3aqHH pa3pH~a 36 cqeT HCnOJib30BaHH! ,llOCTaTOIIHO R 

paxeHH! ~y6HeHCKOI rpynne ~H3HKOB /6~ npHlleHHBWe£l 3JieK~ 
CKOe yCHXeHHe CBeTa. HeCMOTp! Ha CXOXHOCTb 1 CB83aHHYD 

30IT, no~o6RHe xauepa uoryT noxyqHTb npxueHeHHe, TaK xa 

AaeT noxa HaH60XbmyD TOqHOCTb perHCTpa~HH BCeX Tpex KO 

l!aCTHUH, C O,llHOBpeueHHHU H3UepeHHeM HOHH3HpyDmel cnOCO 

Ha pHc.I noxa3aHY Tpexx qacTHU, noxyqeHHYe aToA ueTOlM 
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O~Ka HCKPOBHX xauep Ouna HCITO~L30BaHa B EpyRxe

B UEPHe ~~a cos~aHHa ~erexropoB c orpo¥HHV 

CTBa, IT03BOJIHBmliiX HCC~e,II.OBaTL no~ytraelWe Ha YCKO

• Taxoe HHTeHCKBHoe pa3BHTHe H mapoxoe npxueHeHHe 

xaMep o6'LacHaerca rev, trTO aror uero,11; perHcrparzyrH 

OC06eHHOCTRVH, OTKpHBaD~HMH npHHUHnHa~bHO HOBYe 

3KCnepHUeHTa B YCROBHRX COBpeueHHYX YCKO-

laveqare~hHOe CBORCTBO xcxpoBoR xauepu saxnDQaerca 

naerca ynpaBnaeUHV rpexoBHV npx6opov, nosBona

xoe npocTpaHCTBeHHOe paspemeHxe npH oonbmou 

,li;OCTaT04HO BHCOKHM pa3pemeHHeU ITO BpeHeHH. 

xauepax perxcrpxpymrca rpexx nxmL rex 

npomnx trepes xauepy B retresxe HHrepBana Bpeuesx 

noc~e BY,JJ;eneaxa yrrpaenam~eR cxcreuoR 6ucrpo

co0uraa onpe,11.eneasoro THna. 

KHM BHe,ll.peHBeU HCKPOBHX Kauep B npaKTHKY ~H3K

HHTeHCHBHO npOHCXO~no H ,ll;aHLHeRmee pa3BHTHe 

rpexoBux ,JJ;erexropoB. B aroR oOnacrH 

6HH nonyqeH pa,ll. Ba~HHX ,li;OCTHXeHHR npHHUHITHaHLHOrO 

cos,JJ;aHH HsorponHue crpmuepHue xauepu, xauepu c 

npouexyrxov B uarHHTHou none npxueHeHH ,11.na xsue- 1 
TH~, Hai,JJ;eHa B03MOXHOCTL onpe,11.eneHHH HOHH3Hpym~eR 

~ B xauepax c 6onLmHK paspa,II.HHM npouezyrxou x, 

perHCTpHpyD~e rpeKH qacrH~, MH-

~y6He, Ha C8KnHOHHOU 3aCe,ll.aHHH YH 

aBTOpOB 3THX ,II.OCTHZSHHR. ~ n03BOnD ce6e JIHmL 
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KpaTXO OCTaHOBHTLCH Ha OCHOBHNX YCOBepmeHCTBOBaHHRX MeTO~KH 
HCKPOBHX H ra~opa3pH,II.HYX KaKep. 

HeroqHOCTL perHcTpanHH tracrH~ B o6~trHHX HcxpoBux xauepax 

CBasaHa c B03HHKHOBeHxeu HcxpoBoro paspa,11.a B,II.Onb anexrpxqecxoro 

non.s. ll03TOJIY pa,II.OK aBTopOB rrpe,ll.npHHOaJIHCL nOHCKH B03MOZHOCreR 

C03,11.aHBa H30TpOnHYX pa3p.R,11.HYX KaKep, CBOOO,II.HYX OT 3TOrO cy.eCT-
, 

Besaoro He,ll.ocrarxa. Yze B I960 ro,11.y sa xos~epesqxx B EepxHH ~KYH 

COOO~aJI 06 HCCRe,II.OBaHHH BHCOKOtraCTOTHOrO BapHaHTa C03,11.aHHR K30T

POITHO!t pa3p.R,11.HO!t KaMepi 4) • B 3TOR xauepe HCnOnb30BMOCL CBepx

BYCOKOtraCTOTHOe anexrpxqecxoe none (3.ro3 uc/cex ), xoropoe He 

npHBo~no ~ B03HHKHOBeHHD xcxpoBoro paspa,11.a uez,11.y snexrpo,11.aMH. Teu 

He KeHee B IT0,11.00HYX KHKpOBOnHOBYX KaMepax He YlMOCb nonytrHTb 

,II.OCTaroqso JIOKaJIH30BaHHYR pa3pa~,T04HO 0603HatraDmHR rpexx qacrx~ 
Ha6nD,II.aBmeecH pacmxpeHHe o6nacrx paspaAa npoxcxo,JJ;HRO 3a c~er ~oroxo
HH3~HH ra3a. ~pyraa nonurxa cos,JJ;aHHa HsorponHolt pa3pH,II.HOI xauepu 

ouna npe,11.npxaara MHnaHcxon rpynnoa ~Hsxxos 151. OrpaHxqesHe o6~ecrx 
paspH,II.a B6RH3H rpexa qacrx~ 6uno ,11.ocrxrsyro B sroa paoore sa cqer 

npHMeHeHHR ,II.OCTaroqso HH3XOrO HMITJHLCa HarrpaxeHHR, OCUHRRHPYID~ero 

c tracroroR 40 uc/cex. C nouo~b~ aroro uero,11.a YlMOCh B xauepax 

vanoro o6'Leua nonytrHTL nxmb ,II.OBOJibHO pasMHrue rpexx qacrx~. 

Cy~ecrBeHHO 6onLmHX ycrrexoB y,11.anocb ,ll.oc\xrayrb Ha arou nyrx 

JIOXMH3a~H pa3pH,11.a 3a cqer HCfiOJib30BaHHS ,li;OCTaT04HO HH3XOrO Han

p.szeHHR lY0HeHCXOR rpynne ~H3HXOB 16~ npHMeHHBWe~ 3neKTpOHHO-OnTH4e

CX08 YCHJieHHe CBeTa. HeCKOTpR Ha CROZHOCTh, CBR3aHHyD C npHKeHeHHeK 

30TI, no,11.o6HHe xauepu uoryr nonyqHTh npHueHeHHe, rax xax aror uero~ 
,11.aer noxa HaxoonLmym rotrHOCTh perxcrpauHH Bcex rpex xoop,11.HHar rpexa 

qacrH~, C O,II.HOBpeueHHHM H3MepeHHeM HOHH3HpyD~eR CITOCOOHOCTH qacrH~ 

Ha pxc.I rroxa3aHu rpexx qacrxu, nonyqeHHHe sroR uero,II.Hxon. 

' 5 



EyxBaJI&Ho pexxon Haxo~on nBancn HaR~eHHuR rpynnauH ~Ko

BaHH 112,14/ u nonrome~Hou /IJ/ qpe3BUQaRHo npocron cnoco6 npeB

pameHHR MCKpOBOR Kauepy C 6pJibiiiMU 3a30pOY B npH6op, H3KepAIDmHR 

H rpeTbD KOOp~HHaTy TpeKa, He3aBHCHKO OT HanpasneHHA ~HEeHHR 

qa~TH~. 3THUH pa6oraKH y~aqHo 3aBepwunca ~enYR pn~ noucxoB 

B03MOZHOCTeH C03~HHR H30TpOITHOR HCKPOBOR KaUepu. . . 
Yze npM HCCJie~OBaHHK nepBOR pa3pR~HOR KaUepu ~YKYH H MHRKOTO 

6uno o6HapyxeHo cymecrBoBaHHe H3orponHYx cBoRcrB pa3pn~a B orpa

HHqeHHOR o6nacTH yrnoB. ITpH npoxoz~eHHH qacrH~ qepes Kauepu no~ 

yrnov He 6onee 15° K HarrpaBneHHD anexrpHqecxoro nona B03HHKan 

HaxnoHHHH pasp~Hun xaHM uonL rpeKa qacTH~. B o6JiacrH yrnoB 

or IS ~o 30° HaxnoHHYI pas~~HHH KaHan B03HHKM yze aecra6HJILHO 

K C 60JibiiiHUH KCKaZeHHHMK. llpH npOXO~eHHH qacTH~ no~ yrJIOK 60JI&me 

30° B03HHKaJIO o6yqao HeCitOJI&XO pa3p~HHX KaHMOB, HanpasneHHYX 

B~on& anexrpmqecxoro nona. ~e paHLme aro RBJieHHe BOSHHKHOBeHHR 

HaxnoHHHX pa3ps~HYx xaHanoB Ha6JID~anoc& Wapnaxou III. 

Cne~er orueTHTL, qro ycraHOBJieHHaa B nepBHX xe pa6orax 

B03MO%HOCTL nonyqeHRR KaMep C H30TpOnHUKH CBOHCTBauH pasps~ 

B orpaHHqeaaon o6nacrH yrnoB 6una ae~oo~eHeHa 6on&mHHCTBOM ~H3H

xos, 3aHABIIIHXCA C03~HHeY HCXpoBUX Kauep ~JIA KOHKpeTHUX ~H3Hqe

CKHX OllYTOB. llOAaBJIR~ee 60JibmHRCTBO C03~aHR~X HCKpOBUX Xauep 

He o6na~ano HsorponHHMK CBORCTBauH ~axe B o6nacrH yrnoB, nonyqeH

HoR B nepBoA pa6ore PYKYH H MKauoro /J/. A ue~y reuB pa6oraf?,8/ 

6LIJIO TIOKa3aHO, qro ~JIA nonyqeHB.II HaltJIOHHHX HCKPOBbiX KaHaJIOB B 

odnacrK yrnoB ~o 45° ~ocraroqHo BHOpar& sasop ue~ snexrpo~aMH 

nopA,~J,Ka 20 w ~c'~ 6oJILIIIe u oiJecneqHn 6ucrpoe HapacraHHe Hanps

xeHHn. ITonyqeHHe xe KCltpOBUX KaKep C ~30TpOnHHKR CBOMCTBaKH pa3pR~l 

B OClJia 0Tli Yl'110B .1(0 45° yxe C8.UO no cede OTXp!iBaeT HOB He B031lOEHOCTl 

B penteHRH t.rnorMx ¢1-13MqecKrtX aa.M,q. HanpltYep, npK H3MepeHKH noJIH-
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pH3a~H qacrH~ sxa o6nacr& yrnos 6onee qeu ~ocTaToqHa ~nJ 

UHH cnyqaes ynpyroro pacceRHHR. 

B ny6He ~JIH HCCJie~onaHHH nOJIHpH3aUHH npOTOHOB OT~aqJ 

hHOH-npOTOHHOM pacCeRHHH 6YJia C03~aHa ~eBRTH3JleKTpO~HaR i 

KaKepa, Ha~ezHo oOecneqHBaDmaa nonyqeHHe HaKJIOHHoro x no 
B 00JlaCTH yrJIOB ~0 45°/7/. 

H n03BOJID cede sa~epxarb Bame BHHMaHHe Ha npocuorpe 

cnyqag paccenHHR npoTOHOB (pHc.2). ITocne paccesHHR B yrne 

nnaCTHHe npOTOH ~BHXeTCH no~ yrJIOM 43° R HanpaBJleHHD 3JieB 

ro nons. 3nexrpo~ xauepu BunonHeHH H3 aJIDKHHHeBoa ¢o~~rM 
,, I 

mea yrnepo~HHe nnacruus. llpouexyrox uex~ snexrpo~aKH pa1 
I Kauepa uanonHeHa ueoHoY ~o ~asneHH.II 1,3 aru. llpeBKY~ 

' 
Kauep C HaKJIOHHHK pa3pR~HHK KaHaJIOM oqeBH.l(HH. nasaeuag HM 

HOCTb yrJIOBOrO paspemeHHR n03BOJIHeT .l(aEe BH~eJIHTb pe~RHe 

paccenRHn qacTH~ Ha rase. Ha puc. J rrpHBe~eH xax pas raxo 

paccenHHn nporoHa aa HeoHe Ha yron 12°. 

BaxHOe 3BaqeHHe ~JIH pa3BHTHR YeTO~HKH HCKpoBUX Kauep 

pa6oTu, B xoropux 6sJIH pemeHu rexHKqecxHe 3~aqu no cos~a 

c 6on&mHYH pa3pR~KH npovexyrxaKH. B pa6ore rpynrru llHcap 

6una uccne~oBaHa pasp.R~Has Kauepa c uexsnexrpoxaHK paccro. 

70 vu, B pa6ore rpyiThu nonromeHHa /IO/ - HCKPOBa.R xauepa I 

3J1eKTPO~HbiK paCCTOAHHell 100 KY. B.H. boJIOTOBHK, M.H. nanoJ 

~p.II1/ 6Hna nocrpoeHa Hcxposaa Kauepa H3 ~Byx orcexoB c 1 

KTpO~HHil paCCTOAHHeK 200 MY H nOKa3aHa B03MO%HOCTb yrJIOBOl 

pemeHHR .1(0 5.10-4 pa.l(. 3TH HCCJie~OBaHHH KaKep C 00JibmHilH I 

KaKH, XOTH H noxa3aJIK Oonee JierKyD B03YOZHOCTb nonyqeHHR 

B~OJ!b HaKJIOHHOrO rpeKa H3-3a yYeH&WeHHH eYKOCTH KaKepu, TE 

MeHee He fi03BOJIHJ1H pacmKpHTb OdJiaCTb yrJIOB C H30TponHYKH C 

sauH pasp~a. 
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HaXO~OA HBKnC.It HRA~eHHYA rpynnaKH quxo

IAOnrome»HOY /IJ/ qpe3suqaAHO npocToA cnocoO npes

oon&mHY 3a30pOM B npHOop, H3YepRIDmHA 

TY Tpexa, He3aBHCHMO OT HanpasneHH.It ~KEeHH.It 

paOOTaYH y~aqHO 3aBepmHXC.It nenYA pa~ nOHCKOB 

HCKPOBO!tl KaMepY. 

II,;Jit::AuBaHHH nepso!tl pa3p.tt~uo!tl KaMepu <2yxyH H MH.RYOTO 

cymecTBOBaHHe H30TpOITHHX CBOACTB paap.R~a B orpa-

yrnOB. IlpH npoxox~eHHH qacTHU qepes xa.uepY no~ 

I5° x uarrpasneHHn 3nexTpHt~ecxoro nona B03HHxan 

xaHan s~on& Tpexa qacTH~. B oOnacTH yrnos 

pa3p~HHR KaHan B03HHKan yxe HeCTaOHXbHO 

• llpH rrpoxox~eHHH qacTHn no~ yrnoM oon&me 

HeCKOXbKO pa3p~HYX KaHBAOB, HRnpasneHHHX 

paH&me 3TO RBXeHHe B03HHKHOBeHH4 

KaHanoB Ha6XDlanOCb mapnaKOY III. 
T&, qTo ycTasosneuHaJt B nepsax xe pa6oTax 

eHHH xauep C H30TpOnHHMH CBOACTBaMB pa3pR~ 

o6nacTH yrnos OHXa ue~ooneHeHa 6on&mHHCTBOM ~H3K

co3~HKew HCKpoBHX KaMep ~XH KOHKpeTHHX ~K3Ktle-

6onbmHHCTBO C03laHHYX KCKpOBHX KaKep 

TponHHMH CBORCTBaMH ~axe B 06naCTH yrnOB, nonyqeH

Te ~YKYH H MKHYOTO / 3/. A ue~y TeU B pa6oT~?,8/ 
t~To ~ns nonyqeuHJt uaxnouuux Hcxposux xauanos D 

AO 45° ,li;O•~TatOtlHO Blil6paTb 3a30p Me~ 3XeKTpO~aW 

H:1.i! 6o.'l&me n o\i3cnet~HTb 6HcTpoe aapacTaHKe uanpJt-

e J:e HCKPOBUX xavep C ~130TpOITHHMK CBOACl'Ba.MH pa3p.lt~l 

B ~0 45° yxe CaMO no ce6e OTKpYsaeT HOBHe B03YOZHOCTl 

rti~3:~tq ec:mx aa,n;alJ. Hanpwvep, npH H3wepemnt nonH-

(.; 

• 

pH3aUHH qacTKU 3Ta o6nacT& yrnos 6onee qeu ~ocTaToqHa ~na perHcTpa

nKH cnyqaes ynpyroro pacceaHHa. 

B ~yORe ~na HCCXe~onaHHS nonapH3aUKH npOTOHOB OT~atiH B 

nKou-npoTOHHOM pacceaHHK OHna co3~aua ~esaTH3nexTpo~Haa Kcxposaa 

KaKepa, Ha~exHo o6ecnelJHBanmaa nonyqeuKe saxnoHHOro x nonn pa3pa~a 

s oOnacTH yrnoB ~o 45°/7/. 

fl no3sonn ceOe 3a~epzaT& same BHHMaHHe Ha npocuoTpe TKnKt~Horo 

cnyqag pacceaHKH npoTOHOB (pHc.2). llocne pacceaHHa B yrnepOAHOH 

nnaCTHHe npOTOH ~HJ:eTCH no~ yrXOK 43° K HanpaBXeHHD 3HeKTPKtleCKO

ro nona. 3nexTpo~ xaMepu BunonHeHH H3 annMKHHeBoH ~on&rH, oxpyxaD-

meH yrxepo~HHe nxacTHHH. llpowexyTOK wez~ 3HeKTpO~aKH pa~eH 23 MM. 
I 

KaMepa uanonHeHa Heouow ~o ~aBneHKS !,3 aTM. llpeHuymecTBa 

xaxep C HaKnOHHHY pa3p.lt~HYY KaHaXOM OQeBK~HH. ~asaeuag KKK TOQ

HOCTb yrnosoro pa3pemeHHa no3BonaeT ~axe BY~eXHTb pe~xae cnyqaK 

pacceHHHS qacTKU Ha ra3e. Ha pHc. 3 npKBe~eH xax pa3 Taxoa cnyqaH 

pacceaHHa npoToua ua HeoHe ua yron !2°. 

BaxHOe 3BalJeHH~ ~XS pa3BKTKH MeTO~HKH KCKPOBHX xaxep HYeXH 

paOOTY, B KOTOpHX 6HnH pemeHY TeXHK~eCKHe 3~aqK no C03~aHKD KaKep 

c Oon&mKMH pa3pH~MK ~powexytxaMK. B paOoTe rpynnH nacapeBa /9/ 

Osna eccne~oBaHa pa3pa~HaJt xaxepa c uez3nexTpo~HM paccToSHKex 

70 xu, B paOoTe rpynnH ~oxromeHHa /IO/ - HCKPOBaJt xauepa c uex-

' 3neKTPOlHHY paccTOHHKeM !00 MM. B.H. EonoTOBYM, M.H. ~a!tloHOM H 

~p./!I/ 6Hna nocTpOeHa KCKpOBaH xauepa K3 ~BYX OTCeKOB C YeJ:3ne

KTpO~HHY paCCTOHHHeM 200 UK H ITOKa3aHa B03MOXHOCTb yrnOBOrO pa3-

pemeHKH ~o 5.ro-4 pa~. 3TH Hccne~oBaHKH xauep c 6ox&mHMH npoMexyT

xaMK, XOTH H noKa3aXH Oonee nerKyiD B03MOXHOCTb nonyqeHKH pa3pa~a 

B~OBb HaKXOHHOrO Tpexa K3-3a yueH&meHKH 8MKOCTH KaKepH, TeK He 

MeHee He IT03BOBHBK pacmHpHTb oOnaCTb yrnOB C H30TpOnHliiMK CBOACT-

BaMH pa3p~a. 

''l . I 
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nxa qacrxn, nepecexam~x xauepy no~ 6oxomHKK yrxaMH, ocra

Banca ronoxo npoexqaoaHHH uero~ perxcrpanuH no pa~ pa3pa~HX 

RaHanoB, HanpaBneHHHX no nonm. Ho Hueaao c ycoBepweHcrBoBaHxeu 

aroro uero~a perxcrpanxH 6uno cBa3aao ~ani>aeHmee pa3BHTHe uero

~HKH HCRPOBHX Xa»ep, 3aBepmxBmeeca C03~aHHeM H30TpOnHHX HCXPOBHX 
xauep. 

ITpoexnxoaaua uero~ perxcrpanxx qacTxn, nepecexam~x xauepH 

no~ 6oni>mHMH yrxa»H, 6un npe~xozeH B nepBoH ze pa6ore ~yxyx,MHa

uoro131. Ha ocaoBaHHH xccne~OBaHHH aroro uero~ perxcrpanxx B 

pa3pR~HoR KaMepe c uezanexrpo~HHM npouezyrxou 70 MM rrpx paaxxqaux 

~RHTeRbHOCTHX ITHTammero HMITYRI>Ca B pa6ore191 6HHO o6pameHO BHH

UaHHe Ha Ba%HOCTb yueHbW6HHH ~XHTeXbHOCTH BHCOKOBOHbTHOrO HMITJHb

ca ~nH rroBumeHHH roqaocrx perxcrpanxx npoexnxx rpexa qacTHnu. 

BazHeRmHM pe3yni>rarou B ~ani>HeRrueu pa3BHTHH raxxx xauep 6HHa o6-

aapyzeHHaH B pa6oTe r.E. qHXOBaHH H ~p. II21 B03MOZHOCTb B npoex

qHOHHOM pezHMe perxcrpa~HH H3ueparb rperoD xoop~xaary no B~eneH

HOH apxocrx CBeramxxca nearpoB pa3pa~a. 06Hapyzeaaun a~exr aB

ropu onxcanH cne~ymmxu o6paaou: "B~onL rpaexropHH ~Bxzeaxa qacrx

uu B03HHKaDT CBeramxeca uearpu, or xoropsx x anexrpo~au pacxo

~arca pa3p~aue HHTH. Tax xax apxocrL cBera~xca uearpoB npe

Bocxo~HT apxocrb pa3pa~HHX HHreR, ro Ha ~rorpa~HH rronyqaerca 

B OCHOBHOK H306pazeaxe CB6THmHXCH neHTPOB lc opeonou, BH3BaHHHM 

pa3pa~HHUH HHTHKH". 

Ee3yCXOBHO, raxoe BH~eneaxe neHTpOB B03KOZHO TOXbRO npH 

~ocraroqao xoporxou BucoxoBonorHou xunynoce, xor~a paap~ ae 

ycneBaer pa3BHTbCH HHTeHCHBHO B~OHb pa3pH~HHX HHTeH. ITpaB~a, 3TO 

06CTOHTeRLCTBO OCTaBOCb He orueqeHHHM B nHTHpOBaHHOR BHme pa6ore. 

b 

• 

~ 
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CymecrBeHHO 6onee xaqecrBeHHHe pe3yxi>raru y~oco n 

MOCKOBCKHM ~H3HKaU noxromeHHY H TiyqKOBY I 13 I H TOR z 

rpy3HHCKHX ~H3HKOB - qxKOBaHH H ~p.II41, cneuHaXbHO npHM, 

poqeHHe BHCOKOBOXbTHOrO HUnyXbCa. 3a cqer HCKYCCTBSHHOro 

HHH BHCOKOBOHbTHOrO HMITJRbCa 6HRO nonyqeHO He06XO~HMOe n 

crpxuepaoro pa3pa~a, o6ecneqHBanmee ~ocraroqHo roqaoe H3 

rperbeH xoop~aaru npx B03HHKHOBeHHH pa3pa~a B~OXb noxa 

HHe Kauepu HUeDT paapa~ C H30TpOnHHMH CBOHCTBaMH B 06nac 

~0 45°, a B 06RaCTH 60XhWHX yrROB, HeCMOTpH Ha B03HHKHOB 

pa.IJ;a no noxn, .IJ;aJOT ~ocraroqao roqHyiO npocrpaacTBeHHYD ,Pe 

H3-3a nepepHBaHHH pa3pa~a. nna npepHBaHHH pa3pa~a aD10JW 

30BaRHCb npOCTHM H mHpOKO HCnORb3yeMHM ~XH C03~aHHH H63a 

crpxMepHHX pa3pa~oB uero~ou myHTHpyro~ero pa3pa~HKKa. Tip~ 

nonyqeHKH ~ocraroqHoH apxocrK npHMeaaercg HMnynhc c 6011 

peaanpueHHeu. Pa3psr~ :ate B~on aJiexrpHqecxoro noJia ycnei 

npocrpaHKTbCH BCero Ha ,IJ;eCHTb MHXJIHMeTpOB. Ha pHc.4 nOKf 

xyqeHHaH noxromeHHHM H ,IJ;p. ~OTOrpa~HH, H3 KOTOpOR BH~HO 

CTBSHHOe orpaHaqeHHe CTpHMepHoro pa3pa~a. TaKKM o6pa30M, 

3THX paOOT y~aXOCb ~OBORbHO npoCTHM H3MeHeHHeM pezHMa HI 

DRTaHHH ~OCTHrHyTb qpe3BUqaRHO Ba%HOrO YCOBepmeHCTBOBaHl 

BO~ xauepu. Ha pxc.5 noxa3aH crepeocHHMOK xocMHqecKoro J .. 
JiyqeHHHH qHKOBaHH H ~p. B KCKpOBO« Ka»epe C uarHHTHHM n< 

3TH pe3yXbTaTH yze onyORHKOBaHH B JIHTeparype 1!4,!51. 

Ha Hacrosrmym KOH~epeHnxD qmxoBaHH H ~p. npe~craBHm 

pe3yJibTaTH no ~aHbHe«meMJ COBepmeHCTBOBaHHD CTpKMepHoro 

xauepu. KM y~anocb nonyqHTb ~ocraroqHo apKHe cne~u qacTJ 

pacnpocrpaHeHHH crpxuepaoro pa3pa~a B~Ono nonsr Bcero Ha 

Ha pHC.6 npHBe~eH 60KOBO« CHHMOK CXS,IJ;a peRHTHBHCTCKO« qi 
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, nepecexan~x xauepy DOl 6onbmHMH yrnaKH, ocra

ex~oHHHR ueTOl perxcrpaqHH no PRAY paspaARHX 

•neHHHx no nonn. Ho HMeHHO c ycoBepweHcTBOBaHHeu 

6HJIO CBH3aHO laJibHeRmee pa3BHTHe VeTO

' 3aBepmHBmeecs C03AaHHeM H30TpODHHX HCKPOBHX 

ueTOl perHcxpa~H qacTHU, nepecexanmMx xauepu 

, 6HJI npe~JIOlteH B rrepBOD :ate pa6ore ~YKYH,MHs

HCCnelOBaHHH 3TOrO UeTOAa perHCTpa~H B 

uexsJieKTPOAHHM npouexyTKOM 70 uu npH pa3JIHqHux 

ro HMTIYJibCa B pa60Tel91 6HJIO 06pameHO BHH-

b yueHbmeHHR lJIHTeJibHOCTH BHCOKOBOJibTHOrO HMITYJib

TOqHOCTH perHCTpaUHH npoeK~H Tpexa qacTHUH. 

B AaJibHeRrueu pa3BHTHH TaKHX KaMep 6HJia 06-

r.E. qHKOBaHH H ~p. 1121 B03MOltHOCTb B ITpOeK

TpeTbD KOOplHHaTy TIO BHAeJieH

ueHTpOB pa3pRAa. 06HapyxeHHHR 3~eKT aB

OOpasou: "BlOJib TpaeKTOpHH lBDeHHR qaCTH

OT KOTOpHX K 3JieKTpO,!taM pacxo-

• Tax xax RPKOCTb cBeTRmHXCR ~eHTPOB npe

pa3pHlHHX HHTeR, TO Ha ~Torpa¢HH ITOJiyqaeTCSI 

CBeTR~XCR ~eHTPOB C opeonou, BH3BaHHHM 

. 
B~leHeHHe UeHTpOB B03MOZHO TOJibKO TIPH 

BHCOKOBOJibTHOM HMTIYHbce, KOr,lta Pa3P$1l He 

HHTeHCHBHO BlOJib pa3pRAHHX HHTeR. TipaB,~ta, 3TO 

Cb He OTMeqeHHHM B UHTHpOBaHHOR BHme pa60Te. 

0 

... 

CymecTBeHHO donee xaqecTBeHHYe pe3ynhTaru YAaHOCb nonyqHTb 

MOCKOBCKHM ¢H3Hxau nonromeHHY H ]yqxoBy I 13 I H TO~ xe rpynne 

rpy3HHCKHX ¢x3xxoB - ~KOBaHH H Ap.1141, cne~HanhHO npHueHHBWHM yxo

poqeHHe BHCOKOBOnbTHOrO HMnynbca. 3a cqeT HCKYCCTB8HHOrO yxopoqe

HHH BHCOKOBOnbTHOrO HMTIYHbCa 6uno nonyqeHO He06XOAHMOe npexpameHHe 

CTIJRuepHoro pa3pHAa, o6ecneqxBammee AOCTaroqHo roqHoe H3uepeHHe 

rperbeR xoopAHHaTu npH B03HHRHOBeHHH pa3pHAa BAOnb nona. C03AaH-

Hue Ka»epy HUeDT pa3pHA C H30TpODHHMH CBO~CTBaMK B o6naCTH yrnOB 

AO 45°, a B 06JiaCTH 60JihmHX yrnOB, HeCMOTpH Ha B03HHKHOBeHH8 pa3-

pa~a no DOJID, AaDT lOCTaToqHo TOqHyD npocrpaHCTBeHHYD perHCTpa~D 

H3-3a nepepuaaHHH pa3pHAa. n11a npepHBaHHH pa3pH~a aBTOpH BOCnOnb-

30BaJIHCb TipOCTHM H mHpOKO Hcnonb3yeuuu AJIH C03~aHHH H83aBepmeHHHX 

CTpHMepHHX pa3pHAOB U8TO~OM myHTHpyromero pa3pH~HHKa. TipH 3TOU AHR 

TIOJiyqeHHH AOCTaTOqHoR HpKOCTH TipHUeHHeTCSI HunynbC C 60HbWHM ne

peHanpoeHHeM. Pa3pa~ :ate B~OJib 3JieKTIJRqecxoro nona ycneBaeT pac

npocTpaHHTbCH Bcero Ha ~ecaTb MHJIJIHueTpoB. Ha pHc.4 noxa3aHa no

nyqeHHaa nonromeHHHM H ~p. ¢oTorpa¢HH, H3 KOTOpOR BH~HO TipOCTpaH

CTB8HHOe orpaHHqeHHe cTpxuepHoro pa3pH~a. TaxHM o6pa3ou, aBTopau 

3THX pa6oT YAanocb ~OBOJihHO npocTuu H3MeHeHHeM pexxua HMnynbcHoro 

ITMTaHHH ~OCTMrHyTb qpe3Buqa~HO BaEHOrO YCOBepmeHCTBOBaHMH HCRpO

BOU Kauepu. Ha pHC.5 TIOKa3aH CTepeOCHHUOK KOCMHqecKoro nMBHH,IT0-
1> 

nyqeHHHR qHKOBaHH H AP· B HcxpoBoR xauepe c uarHHTHHM noneu. Bee 

3TH pe3yHbTaTH yxe ony6JIHKOBaHH B nMTepaType 114,151 • 

Ha HaCTOSmyD KOH¢epeH~D qHKOBaHM H AP• ITPCACTaBHHH HOBHe 

pe3yJibTaTH ITO laHbHeRmeuy COBepmeHCTBOBaHHD CTpMUepHOrO pe:atHua 

xauepu. MY YlaJIOCb nonyqHTb lOCTaToqHo apxHe cneAH qacrxu npH 

pacnpocrpaHeHHH crpHuepHoro pa3PHAa BAOnb nonH Bcero Ha 3 uu. 

Ha pHC.6 npHBeAeH 60KOBOR CHHMOK cneAa penHTHBHCTCKOR qacTHUH 
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npH HanpazeHhOCTB DOKB !4 KB/CK. Taxau 00pa30K, ~OCTHrHyra ~O
CT8TOQHO BHCORaS TOQHOCTh H3K6PeHHB KOopx-uara H B &anpaB~6KHH 

a~exrpxqecxoro no~s. 

B ~ox~~e lonromeaHa x ~p. cooO~noc• oo xsKepeHKH saBxcx

uocra Be~KQHHH paOoqero aanpszeuxs ~s crpxuepuol xaKeps or AJH

renh&ocr• HKnYHhca. ITonyqeHHHe KKK pesyn•rars npe~craBneHH ua 

pxc.7. 

Bon•moe s&aqeuxe auemr paOors A.H. AnHxa&sua, T.H. Acarx

aHK H ~p., R XOTOpsX BnepBHe HCnO~h30B8HHCh CBOICTBa XaKep C 

pasps~ou no rpexy qacr~ ~s pemeuas BazHoR Kero~qecxol s~aqx 

B3KepeHHB BKDY~hCa qacTB~ /!6,!7/. B 3THX padorax 0HHB pem~HH 
raxze Baz&He rex&aqecKHe a~qx no cos~a&xm KaKep c OonLmxKB 

pasp~HKUB npOK8ZJTxaKH OT 2! CK ~0 40 CK • Ha piC. 8 DOKa3aH 

rpex xocKKQecxoR qacrxqy B raxoR XaKepe, noue•euHol B .araxruoe 

no~e HanpszeuHocr•m 5.ro3~. ITpoBe~euuas rpynuoR A.B. Anaxass&a 

Oo~•mas paciora no pasBxrxm rexuxu xcxpoBax XaKep c OonLmBK 

npouezyTKOK H KOHKpeTHOe HCC~6~0B8HKe B03KOERHX TOQHOCTel npx 

xsuepeHKH xuny~•ca qacTH~ HKeer nepBocrene&uoe ssaqeHBe ARB 

~~hHelmero HCnO~h30B8HHH 3TOI KeTOXRKH B ~3HQ6CXOK 3KCnepBK6H

re, C~y.IHT BBZHHK ~ono~HeHBeK TOrO BaDPaBH6BBB pa3BBTHB KeTO

~XH xcxpoBHX xauep, xoropoe no~yqano pacnpocrpa&eBHe B CoBer-
1 

cxou Comse.Ha Hacros~ym xo&wepe~•m sroR rpynuoR Oax npe~craB-

~eH ~O~al 06 HCC~e~OBaHHH TOQHOCTH H3KepeHHI BKDY~LCOB qacTH~ 

B TaKHX KaKepax. 

Bonhmym npaxraqecxym neuuocrL KKeer pesyn•rar, noJyqeHHHI 
ITaBnOBCKHK H HmOHKOBHK /!8/, o B03KOSHOCTH npx onpe~e~eHHHX 
YCHOBHHX H3KepeHHB HOHH3Hpym.el CDOC06HOCTH Q8CTB~ B KaKepax 

c Oo~LmHK sasopou. rro~Oopou ~re~LHocrx H aanpszeuxs nxraDlero 

lU 

• 
' 

KKUJHLCa JAa8TCB DOHJQBTL KCKPQBOR pasp~, BPXOCTL 10~ 

CKT OT D6PBII'IIHOR KOHII3a~. TOQHOCTL B3K6peHilB IIOHB3B] 

C06HOCTH '118CTHQH DO O~OMY rpexy nonyqaercs paBBOI 20· 

3~ec• Ba XOBWepeu~a KH aacnywanx BHrepecuoe coo< 

mep6a10Ba 0 C03~BOI B lfdue CTprKepaol KaKepe, BaDOl 

renaeK ~o AaBHeHKB 6 aTK; D npe~craBneauol aa xoBwepeE 

nxx cooo~ercs oo ycneBBOM sanycxe crp~epaol KaKepa 1 

ryre ~epaol cf)Hs•u Kasaxcxol A.xa.1te110 Bayx. Bee no IJ 

Ba,JttsTDCB, 'liTO ROBBe crp&epBHe XaKepB C: B30Tp01IBJDIJI C 

perxcr~ qacrxn B oxazaamee BpeKB dy~r xcnonLIOial 

qecux axcnepoeuax. B qacuocu, crpoepmB XaKepa !c 

BBK ~neKieK paspaOaraBaercs cneUBanhBO ARB xccne~oBa 

COB DpB 3aXBare K830ROB. 

!O CU nop IICKPOBBe KaKeps Be B8.111D np&eBeBn B ' 

tR3BXB HB3XBX 3Beprxi,B OCBOBBOK,B3-3a !py~OCTel JD~ 

~a~~epol. ,llonoze&Has Ba celtlPioBBou saceMBU padora snol 

xoB od •cxpoBoR KaKepe c cauosanycxou pe•aer B onpe~e~ 

KB npodneKY ·ynpa&~eaxa xcxpoBol xaxepol B cnyqae perxc~ 

r•n BBSKBX aueprBI. Jlas yupaaneHBa KaKepol B arol paOo~ 

syercs perxcrp~B cBera or cnxurxnx•nx• B rase ca.ol J 

B aaxnmqeuxe~spemxre KBe ocra&oBBTLc• aa BonpocE 

.-xca B suaqxre~hBOI Kepe x coce~eR XIX ceKQBB, - Ba [ 

npocKOrpa • odpadoru CHI:DOB c KCIPOBKX KaKep • Ba JJPCl 
C03~aala CBCT8K C BCKpOBBKB KaKepaKH C deCD~8BOQBOI tel 

BBBO,jt& ~HHX. Yze B nepBHX ze DpDie&8BUX BCKpO~BX .18.1 

Bcrana npoOne.a opocMOrpa Bnesox x oTBcXaHBa cpe~ doni 

qecrBa noJyqaeKoro .arepaana pe~ CBBKKOB, co~e~x 

co dux•. CiieQIICIIJixa Kero..-n xcxpoBBX ~a~~ep xax pas • co 

Il 
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rx nor.s !4 XB/cu. TaxxK o6pa3ou, ~ocrxruyra ~o
,s roquocTb H3uepeuxs xoop~uaTH x B uanpaBneHHK 

nons. 
lonromexua H ~p. cood~nocL od R3xepeuBH 3aBBCR

pa6oqero uanpszeuxs AnR crpxuepuol EaKepu or AXH
Lca. ITonyqeuHue HKH pe3ynLraru npeAcraaneuu ua 

aqeuae xuemr padoru A.H. Anxxausua, T.H. Acarx

ropux BnepBue xcnonL30BanxcL cBolcrBa xauep c 

xy qacrxq AXR pemeuxs BazHol ueroAKqecxol 3aAaqx 
:Lea qacrxq /I6,I7/. B aux pa6orax duu pem~HB 
uxqecxxe 3~qx no C03AaHHD KSKep c donLmBKH 

ezyrKaKH OT 2I CK ~0 40 CK • Ha priC. 8 fiOEa3aH 

'a qacra~ B TaxoR xa:uepe, noxe~eHHOI B :uarHHr&oe 

CTLD 5.!03~. ITpoBe~eHHaR rpynnol A.B. AnBXa&&Ba 
o pa3BHTHD rexHHKH xcxpoBBX xauep c donLmBK 

HxperHoe xccne~oBauxe B03KOZHBX roquocreR npB 

'bOa qacmn: ueer nepBocreneu&oe 3uaqeume JtJIR 

TtL30BaHHH 3TOR KeTOXIKH B ~3HqecEOK 3KCnepBKeH

~OUORHeHHeK TOrO Hanpaa~eBBa pa3BHTHS KeTO

ep, xoropoe nonyqxno pacnpocTpaueHBe B CoBer

acroa~yD xou~epeuqxm arol rpynnol dan npe~craa-

cne,JJ;oBaimH Toquocra H3KepeHHlt xunynLCOB qacuq 

rxqecxym qeuHocrL aueer pe3ynLrar, no~eHHBI 
HIIOBBK /IS/, 0 B03KOZHOCTH npH onpe~eneHHBX 
HS HOHH3Hpym~eR CDOCOdHOCTB qacrBq B xauepax 

o:u. rro~6opou ,JJ;nHrenLHocrx x uanpszeuxs nxTa~ero 

lU 

e: 

BMDY~'ca YAaercs nonyqxrL acxpoaol pa3pSA, apxocrb xoroporo saaa
cxr OT nepBxquoR BORI3auKKo ToqBOCTb H3KepeRKR BOBK3Kpym~el CDO

C06HOCTB qacTBUH no O~OMY rpezy nonyqaercs paBBOI 20-25~. 

3iecb ua xo~epeuQRK MY 3&CIJWaBK HHrepecuoe coo6•euHe 
mep6axoBa 0 C03xaBBOI B lfdue CTpiKepuol KaMepe, BaUO~BeBHOI 

re~aex AO ~neHKR 6 aTM; D npeACT&Bn8BBOI ua IOB~epeBUKm aHBOTa

QIK cood~erca od ycnemuox 3anycxe crpDMepaol KaKepu B KRcrx

ryre SAepuol ~saxa Kasaxcxol AxaAeKKI uayx. Bee aro no3Bonser 

BaAIRTLCR, qro ROBBe crpauepBBe xaueps 0 K30TpODBBMB CBOICTB&MB 

peracr~ qacrx~ B 6XKKalmee BpeMS dyAfr xcnonL30iaBB B ~aa

qecEKX axcnepaueurax. B qacruocrx, crpauepsas RaKepa c noBsmea

BKK AaBneBKex paspa6arsBaercs cneuzanbHO AnR xccnelOBaaas npo~ec
coB npa sax~are aesoaoB. 

Io cxx nop xcxpoaue xauepu ue uamJB npxxeueuxs B odnacrx 

txsxxa HB3KKX aueprxi,B ocuoBuoK,K3-3a rpy~ocrel ynpaaneuxa 

EaKepol. Ionozeuuas ua ceKUKOBBox 3aceABBIK padora anoucxxx ~3•

EOB od acxpoBol xaxepe c ca.osanycxox peaaer B onpeAeneu&ol crene

HK npod~eKY ·yupa&~euxa acxpoBol KaKepol B c~ae peracrpa~ qac

r•~ BK3XBX aueprxl. ~~ ynpa~neHHa KaMepol B arol paGore acnonb

syerca perxcrpau-s cBera or cu-&ra~sQKa B ra3e cauol xauepu. 

B aaxnmqeuae paspemxre KBe ocraaoBKTbCR ua aonpocax, oruocs-
l 

.-xes B auaqxre~bBOI aepe x coceAUel XIX ceKQJK, - ua npodneuax 

npoc.urpa • odpa6orEB CHIKEOB c xcxpoBBX xauep • ua upoGneMBX 

C03A8KIR cxcrex c ac&pOBBXK KaKep8KI c 6ecn~euoquol reXBBxol 

BBBO~ AaBBHX. Yze B nepBBX ze npxueueuxax acxpo~sx Eaaep ocrpo 

Bcrana npo6neaa npocxorpa aneuox x orucKaBaa ope~ donbaoro xon•
qecrBa nonyqaexoro aarepaana pe~ CHIKEOB, COAepza.-x uyzuye · 

COdB!KS. Cue~Ea KaTOABEX KCEpoBBX KaKep RaE pa3 B COCTOBT B 
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B TOM, qTO KnaCC BHAenaeKHX CHCTeuoA ynpaBneHKB C06HTHA 3HaqH

TenbHO npeBOCXO~T qHcno C06HTHA, HHTepecyDmHX 3KCrrepHMeHTatopa. 

Cne.nye"T npH3HaTh, tJTO .nocToHHCTBa or.nenhHHX xauep no3TOMY Henoc

pe,ncTBeHHO B ~H3HqeCKOY 3~CrrepHMeHTe qacTO OTO~HraDTCB Ha sa,n

HKA nxaH, ycrynaa pemaDmee 3saqeHHe y,naqnouy Budopy cHcTeKH ce

neK~H, BH,II;enHDmeA no B03MOXHOCTH donee y3KHA Knacc C06HTHA. 

OcHOBHOe 3aTpy,nHeHHe npK o6pa6oTxe B03HKKaeT He B odvepe Hy.EHHX 

cnyqaeB, a B npocuorpe Bcero uarepHaxa H OTHCKaHHH HHTepecyn-

mHX C06HTKA. IT03TOMY rrpodneva aBTOUaTH3anHH o6pa60TKH CHHMKOB C 

HCKPOBNX KaMep He MOXeT 6HTb pemeHa rronHOCTbD rrpoCTHM rrepeHeceHHeM 

UeTO,II;OB, rronyqKBmHX pacnpocTpaHeHH8 rrpH odpadOTKe CRHMKOB C ny-

3HpbKOBHX Kauep. 

ITpH o6pa60TKe rrneHOK C HCKPOBHX xauep mHpOKO HCITOnb3YDTCH 

rrpHMeHseUHe ,nna ITY3HPbKOBHX xauep rrpOCMOTpOBHe npoeKTOpH C BHXO

,II;OM Ha ~H~poneqaTb figj H aBTOMaTKqeCKHe CHCTeMH rrpOCMOTpa rrneHOK 

C UeXaHKqeCKHIL YCTpOACTBOK ~HXeHHH CBeTOBOrO IT.IITHa, C03,11;aDmero 

pacTpOBYD pa3BepTKY /20/. ITepBHe H3 3THX CHCTeK TpedyDT HeCKOnbKO 

MKHYT Ha codurKe, rrocne,nHKe - oxoxo IO cexyH.n. ~e donee a~eKTHB

HNYH ,nna OTdOpa HYEHHX CHHMKOB OKa3anHCb CHCTeMU C 3neKTpOHHHM 

ycTpOtfCTBOM ,ll;BHXeHH.II paCTpOBOrO CBeTOBOrO ITJITHa, rronyqaeuoro Ha 

xaTO,II;HO-nyqeBOA TpydKe / 2I/. ITpan,na, TaKaS CHCTeMa ycTynaeT B 

TOqHOCTH CHCTeKaM C MeXaHHqeCKHM ycTpOACTB$M ~HXeHH.II CBeTOBOro 

ITHTHa, HO, Oy.nyqH CB.II3aHa C ByqHCHHTeHbHOA vamHHoA, OHa donee 

a~eKTHBHO cnpannaeTC.II C 3a,naqeA OTdpoca ILHOroqHcneHHHX CHHMKOB, 

He co,nepxamHX HYXHHX COdHTHA. QqeHb y,naqHO 3a,naqa aBTOMaTHqe

CKOrO npOCKOTpa H aHanH3a CHHMKOB C HCKpOBHX KaYep duna pemeHa 

M. loArqeu B Maccaqy3ercxou HHCTHTyTe rexHonorHH 1221. Hcnoxb3ya 

3HeKTpOHHOe CKaHHpyDmee ycrpoACTBO, C nouom&D MaHOA BsqHCHHTeHbHOA 
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uamHRY (PJP-I) Y,ll;aHOCb ITOHROCTbD COBKeCTHTb npOCKOTp K 

coduTHA. B reqeHHe qaca Taxaa cHcreua aaaxH3HpoBaxa I5t 

noxyqeHHYX B axcnepzueaTe no K3KepeHHD ynpyroro ~-P-Pl 

Cauoe ze pa.JtHxanaoe pemeoe npoCSlle& oCSpaCSotB:B m 

C BCXPOBHX xauep MaT~PJ!8Jia COCTOBT B OTXa3e OT cflororpa~ 

BYBO.la M.KHHX. KoHeqao, .nJUJ pel"'lcrpanux spxHx cBeui(Kxc 

B3 HCXp HaH00H88 eCT8CTB8HHO H npOCTO 0YHO BOCDOH.30B8 

rp~ecXKU uero.nou. Ho ocrpo Bcrasmas npoCSneua npocuol 

HH3a KaKepHHX CHHKXOB CTHyYHHpOB8Jia pa3BHTHe ,npyrHX BO~ 

,II;H.II HCKPOBHX Ka»ep KeTO,II;OB perHCTpaqwH, B KOTOpHX ~ 

TaX Tpexa nepe,ll;aDTCS Henocpe,II;CTB8HHO Ha ByqHCHHT8J[)B~ 
I 

npe~apHT8HbHO ~HKCHPYDTC.II B MarHKTHOA ITaM.IITH Cfi8nHaHbE 

B uapre I964 ro.na B UEPHe cocroanoc& coBemaRHe, c 

DOCBameHHOe OecnneHoqaoA T8XHKKe BHBO,II;a ,ll;aHHHX C HCKpOB 

MarepH8JIH 3TOro COBemaHBH npe,nCTaBHHDT HaHCSoxee ITOHHOe 

nocneAHHx .nocrHZeHHA B pa3pa0orxe caKHx pa3nHqHHx uero~ 

nneHoqHoro BHBo,na/241. 3TH ze Bonpocu ocBemeHH Taxze B 

Od3ope ITO MCXpOBHK xauepauf25/. 

Haz6onee mzpoxoe pacnpocTpaHeHHe nonyqxx B Hacroa~ 

axycrxqecXHI uexo.n, B xoxopou no paaHB~e BO BpeueHH per 

3BYKOBHX BOHH onp~eHSDTCR KOOp.nHH8TH KCxpH. B xaqecTBe 

,naTqHJtOB nepBOHaqaHbHO HCDOHb30BaHKCb ITbe303H8XTpxqecKK 

HY. B nocxe,II;Hee Bpeu .nna aTol ~e.D npoeHaDr anexrpocr• 

KOH,Il;8HCaTOpH, KOTOp&e fi03BOXSmT DOHyqHT& 3HaqHT8HbHO 00. 

nnry.ny anexrpMqec~:oro cxrHam (nops.nxa IOOhl&) 1241. B: 

npocTpaHeHHS 3BYJtOBOI BO~BH ,nJUI KaKepy cpe,nHKX pa3K8pOB 

uer ~ I ucex. J(JIR onpe.nueHBI xoop~Har 1cxpH np1 

30B8HKB ToqeqBBX 3BYltOBHX ~TqHltOB TpeCSyDTCS BuqHCH8HHH 

~exeHHOI nporpauue. Buecre c nepeBo,noK .na&HBX B qzcnoBol 
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c B~enseuux cHcTeuoR ynpasneHHB coduTHR 3HaQH

~HT QHCXO COO~THR, HHTepecymmHX 3KCrrepRueHTaTopa. 

:&, tJTO ,nOCTOKRCTBa OT~eJI:&HNX Kauep II03TOUY Herroc-

3HQeCKOM 3KCnepKUeHTe QaCTO OTO~HraDTCB Ha sa,n

as pemammee 3HaQeHHe y~aqaouy BNdopy cHcTeuu ce

,m:en no BoauoxaocTH donee ysxHlt xnacc codHTHR. 

HeHHe npH odpadOTKe B03HHKaeT He B oduepe HYZHHX 

pocuorpe Bcero uaTepHana H OTHCKaHHH HHTepecym-

3TOMY rrpOOJieMa aBTOUaTH3aqMH OdpadOTKH CHHUKOB C 

He MOXeT OHTb pemeHa ITOJIHOCTbD rrpoCTNM rrepeaeceHHeM 

BWHX pacnpocTpaHeHHe rrpH OOpaOOTKe CHHUKOB C ny-

TKe rrneHOK C HCKPOBHX Kauep mHpOKO HCnOnb3YDTCH 

ITY3HpbKOBSX Kauep npOCMOTpOBHe rrpoeKTOpS C BHXO

aTb / 19/ H aBTOMaTHQeCKHe CHCT6MH npOCMOTpa nneHOR 

ycTpOztCTBOU ~Hli6HHH CBeTOBOro ITBTHa, C03,11;aDD!ero 

pTKY /20/. llepBUe H3 3THX CHCTeu TpedyDT HeCKOnbKO 

e, rrocne~HHe - oxono IO cexyu~. Em:e donee 3~eKTHB-

uyxaax CHHUKOB 0Ka3aJIHCb CHCTeMH C 3ReKTpOHHHU 

xeHHH pacTpoBoro cBeToBoro rrHTHa, nonyqaeuoro Ha 

rpydxe 1211. Tipas~a, Taxas cHcTeua ycrynaeT B 

aM C MeXaHHqeCKHU YCTpOltCTBOK ~HX6HHH CB6TOBOrO 

H CBH3aHa C BHQHCJIHTeXbHOA MamHHO~, ORa donee 

JIH6TCH C 3a~aqe« OTdpoca MHOrOqHcneHHSX CHKUKOB, 

YXHSX COdUTHn. Qqeub y~aquo 3a~aqa aBTOMaTHQe-

H aHaXH3a CHHMKOB C HCRpOBUX Kauep dana pemeua 

ccaqyaeTCKOU HHCTHTyTe TeXHOnOrHH / 22/. Hcno~b3YH 
HHpyDmee YCTpOltCTBO, C ITOMOBlbD UaJIOlt BHQHCRHT6JibHOI 
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uamHHH (PlP-I) Y~MOCb ITOBHOCTbD COBMeCTHTb ITpOCMOTp K aHaxK3 

COOHTHR. B TeqeaHe qaca TaKas CHCTeua auanB3HpOBana 1500 CHXMXOB, 

nonyqeaHHx B axcnepHueare no K3uepeuBm ynpyroro ~-p-pacceaHKsl23/. 
Ca.»:oe ze pa~xa.uuoe pemeoe npodne& odpadorxx nonyqae110ro 

C KCKPOBHX Xa.»:ep KaTeprana COCTOHT B OTEa3e OT ~Torpa~xqecxoro 

BHBO,M. ,M.HHHX. Koaeuo, ~.II perxcTpaitHH RpKHX CB8TJIJtHXCR TpexoB 

B3 HCKp H8HdOJI88 8CT8CTB8HHO H npocTO dH!O BOCUOJI.30BaTbCI ~TO

rp~eCRHU ueTo~ou. Ho ocTpo BCTaBmas npodneua npocuorpa • aua

nna xauepHHx CHIIKKOB CTHyYJIHPOBMa p83BHTHe ~pyrHX B03iiODI'ilX 

~JIR RCXPOBHX KSXep KeTO~OB perHCTpaitHH, B KOTOpHX ~HHe 0 KOOp~Ha 

TaX Tpexa nepe~aDTCB Herrocpe~CTB8HHO Ha BHQHCJIHTeJI:&HyD KamHHy KJIH 

npe~apHTeJI:&HO ~IIXCHPYDTCB B MarHKTHOR fiauRTH cneqHaJibHHX ycTpOICTB 

B uapTe I964 ro~a B UEPHe cocTosnoc:& coBem;aHHe, cneqHan:&ao 

nOCBBm;eHHOe decnJieHoquol T8XHXKe BHBO~a ~aHHHX C HCXpOBHX xaxep. 

MarepxanH aToro coBem;aaxs npe~cTaBJIRmT HaHdonee nonaoe onxcaaHe 

nocneAHHx ~OCTKEeHHA B paspadoTxe caMHx paaJIHQHHX uero~oB dec

nneaoqaoro BYBo~a/241. 3TH xe sonpocH ocsemeus Ta)tl[e B nocne~ueu 
Od3ope no IICKPOBHU xauepay/25/. 

Haxdonee mxpoxoe pacnpocTpaaeaxe nonyqxn B aacrosm:ee speMB 

axycrxqecxxa ueTo~, B xoropou no pasHH~e BO Bpe•eaH perxcTpaitHH 

3BYKOBHX BOJIH onpe~eJI.IIDTCR xoop~HaTH KCxp~. B xaqecTBe 3BYXOBBX 

~aTqHXOB nepBoaaqan:&uo Hcnon:&3oBanxc:& n:&eaoaxexrpxqecxxe xpxcran

ns. B nocxe~ee Bpeus ~ns arol ~eJIM npHKeHRDT anexTpocrarBqecxxe 

XOH~eHCaTOpH, ROTOpse D03BOJI.IIDT DOJIYQKTb 3BaqHT8JlbHO dOJI:&mym au

DJIHTy~ anenpMqecxoro cHraam (nopQXa IOO~tt&) /.24/. Bpeus pac

npocrpaueaKS 3BYJtOBOI BO~HB ~ KaKeps cpe~HKX pa3MepOB COCTaB-

JIBeT~ I •cex. lns onpe~enea&a xoop~HaT BcxpH np• Hcnox:&

aosauxa TOqeqBBx 3BYXOBHX AaTqBXOB TpedyDTCS BHQHC~eHKS DO onpe

~eJieHHOI nporpayge. BuecTe C nepeBO~OM ~HHX B QBCBOBOI XO~ BpeMR ] 
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perHcrpaUHH nonyqaerc.s nop.slKa IO uceit. ToquocTb K3uepeHKH 

ItOOPlKHaTH lOCTHraer 0,5 MM. CymecrseHHHM HelOCTaritoM 3Byxosoro 

ueTOXa JIB~&eTCH HenpHrO,li;HOCTb ero l~B perHctpal~KH HeCKO~bKKX 

HCKP B OlHOM npouexyrxe. 
3ByitoBott uerox peracrpaUHH npelonpexe~ser xoucrpyxTKBHYe 

OC06eHHOCTK KCDO~b3yeMYX ItaMep. Tax Italt B K8ZXOM OTXe~bHOM HCltpO

BOM npouezyrite K3Mep.SDTCH TOJlbKO xse KOOpXKHaTH, TO KCDO~b3yeMYe 

Raxepa auemr ManYI sasop uezxy 3JiexrpoxaMK. 

Te xe xoucrpyxrKBHHe rpe6oBaHK& npe~&B~HDTCJI • It xaxepax 

npH xsuepeHKB xoopxHuar no ueroxy, npel~oxeuuoxy IDapnaxou B XP·/
26

1 

B arou ueroxe nonoxeuKe HCKPY onpexensercs ua ocuoBaHHK conocras

~eBH& roxoB qepes sa3euJI.smm•e xpa.s anexrpoxoB nepBKQHYe o6uorxK 

~eppmro~oro rpauc~opuaropa. Baxoxuol cKrH~ ua BTOpHquol o6uorxe 

nonyuaercs nponopUHouanbHHM y~neuHm Hcxpu or neurpa a~exrpoxa 

H B03HHxaer B orJIHqHe or 3BYKOBoro ueroxa npaxrHqecxH 6e3 3~epz-

KH BO BpeueHH. 
,JJ.pyrol B03MOZHlilil: cnoco6 Hsuepeuxs KOOPXHHar Kcxpu 6wr npex

nozeu B ,JJ.y6He AKKMOBHM H XP• / 2?/. B 3TO:tl ueroxe HCDO~h3YDTCH 
pacnonoseuHHe ua xpa.sx anexrpoxoB nonynpoBOXHHKOB&e xereKropu 

csera. ConocraBneuHe aunnHTYX HMnynbcOB pa3nxquux xerexropoB nos

BOJIJier onpexenHrb nonoxeuHe Hcxpu. 
llepeqHcneuuue ueroxa, Hcnonh3ym~e xnA aBroxarKQecxol perK

crpanaH DOJIOSeHKH HCKPH COOTBeTCTBeHHO 3BYKOBOI, 3JieltTpHqecKHI 

H CBeTOBOI npoueccH, HUeDT 06~1 uexoctaTOlt - ~YD rtpHrOXHOCTb 

ARH perHcrpanHH rpexoB necxonhKHX qacrHn. flcuo, qro 3TH ueroxa 

uail:xrr mHpoKoe npHueuenHe B raxKx 3~aqax, xaK H3uepeHHe no.ll&pH

saUHH qaCTHU, rxe perHCTpHpyeTCH 60JihMOe qHCJIO OXHOtpeltOBHX 

C06HTHI, a or6op HYZHHX C06HTHI He rpe6yer CJlOSHOrO aHaJIH3a. 
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l~H pemeHB.S 6oxee CXOZBHX 3~aq MQryT 69Th BCDO!b~ 

lPYrBe, 6o~ee CXOZBHe ueTOlH aBTOMaTBqecxol perBCTpaUII 

KaK BBTHHYe acxpOBHe xaMepy K BHlBKOHHHe CKaHBpy~e Cl 

B HBTHHOI KaMepe ox-H H3 3XeKTpo,li;OB BXI o6a BHDO~eHH E 

ceritB u 6JDI3KO pacnoJiozeHBH:X: roHitHX upoBO.IlOK~ T~ Ial 

npexcrasxser co6ol ~xrxqecltB rolocxonxqecRym cacreKJ ) 

JIHeiiHX DO DBTaJUID BCltpOBHX cqerqHKOB. 3JleltTpKqecDI CHI 

XOI HBTK 3aDKCHBaeTCH COOTBeTCTBYD~ ~eppKTOBHY cepxe~ 

CKcreua oonaxaer 6oxhmKM 6ucrpoxetcrBBeM • BHlaeT ueno( 

BO Be06:X:O,uoa.te ,J;.U BH'lHCJIHTeJlbHOI MamKHY .lBC!tp8TBII8 au 
~eBKe ze BHcoxol roqsocrx H3uepeuHs xoop~uar - oxo~c 

CB&3aHO C XOBOXbHO CJIOZHHM MOHTa%0M CKCTeMW HHTel K Mal 

cep,J.teUBKOB, a raae rpe6yer ycrpaueHH.s B3aHMHoro BD&I 

C8,11;HBX BHTel / 2S/. 

B B~KOHBOI CBCTeue B306pazeuKe 3aDOMBHaerca Ra 4 
CTBKT8JIDHOI fiOBepXHOCTH H 3aT8M cqHTHBaeTC& CKaBIPJD~ 

HHY Jlyqou. 3u cxcreuw o<5Mlamr B uacro.lllllee BpeiUI HeBY< 

6YCTpO,J.telcTBBeM H MaJIOI roqHOCthD B3M8PeHKI / 25/. ll03T( 

HCitpoBYX KaKep c 6oJlhmBM npouezyrxou ~ororpa~~ecKKI ME 

raetcs noxa HaH.IlJUHM uero,~;ou perzcrpauJUI. O.lllaKO aer < 

qro B ,J.taJlbHelmeu ' 3tor Bonpoc 6yxer pemeu B noJlb8f aB~ 

cRoro uero,J.ta perzctpauxx. 

Ha arou paspemHte MHe saxoHQHTb cBol Rparxzl ,J.tOK~f 

nozenaTb ycnemuoro HCDOJlb30BaHKS B ~H3HqeCKHX IICC.Ile,J;OBf 

llOCJl9XBHX XOCTHXeHKR M6TOXHKH HCKpOBHX ItaMep. 
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qaeTcH nopsAKa ro ucex. TolJHOCTh H3KepeHHS 

raer 0,5 yy. CymecrBeHHHM ue~~cTarxou 3ByxoBoro 

HenpHrOAHOCTh ero AXH perHcTpal~KH HeCKOXhKHX 

uexyrxe. 

TOA perKCTpaUHH npeAOnpeAeXHeT KOHCTpyKTHBHHe 

Xb3yeKHX xauep. Tax K8K B K8SAOK OTAeXbHOK HCKpo-

3KepSDTCH TOXbKO ~e KOOPAHH8TH, TO HCDOXh3yeKHe 

.HI 3a3op ue~AY 3XeKTPOA8MH. 

pyKTHBHHe rpeOOBaHHH npe~SBXSDTCS H X KaKepau 

opAHHaT no ueroAy, npeAno~eHHOMY IDapnaxou H ~p./26/ 
noxeHHe HCKPH onpeAeXHeTCS H8 OCHOB8HHH COITOCT8B-

3 3a3eMXHDmHe Kpaa 3ReKTpO~OB nepBHlJHHe OOKOTKH 

c¢opuaropa. BHXOAHOR CHrHan H8 BTOpHlJHOI OOKOTKe 

pUHouanhHHK y~neHHD Hcxpu or neHrpa sxexTpoAa 

sByxoBoro ueroAa npaxraqecxH ~e3 saxep~-

o~HHil cnocotl H3KepeHHH xoop,li;HHaT mcxpu Own npex

HKOBHM H ,ll;p. / 27/. B 3TOM KeTO)J;e HCD0Xb3YDTCS 

xpasx snexrpOAOB nonynpoBo~HHKOBHe ~erexropu 

eHHe 8MTIXKTY~ HKTIYXhCOB pa3XHlJHHX ~eTeKTOpOB IT03-

h rronoxeHHe zcxpu. 

we uero~, Hcnonh3YD~e ~ns aBrowaraqecxoD perK

s HCKPH COOTBeTCTBeHHO 3BYKOBOR, snexrpzqecKHI 

CCH, HMeDT 06~D HeAOCT8TOK - wanyD rtpHrO~HOCTh 

TpeKOB HeCKORbKHX lJ8CTHU. 5!CHO, tlTO 3TH KeTO~ 

pKMeHenHe B T8KHX 3M8lJaX, KaK H3KepeHlte TIOXSPH

e perKCTpKpyeTC.II ClO.JlbMOe lJHCXO O~HOTpeKOBHX 

RYXHHX COClllTH~ He TpeCiyeT CJIOXHOrO 8H8JIK3a. 

H 

~· 

l~H pemeKIH ~O~ee C~O~BYX 3~aq KQryT ~HTh KCDO~h30BaHH 

~pyrHe, ~o~e~ cno~BYe xero~ aaroxaraqecxol perHcrpauaa, raxae, 

KaX BHtHHHe ICxpOBYe xaxepy H B~HXOHHHe CxaHHpy~e CKCTeKH. 

B BHTRHOI xaxepe O~H H3 3~eXTPOXOB BnH 0~8 BYDO~BeHH B BH~e 

cena B3 ~JIIl3RO pacno~o~eBBYX roHxHx npoBo~ox •. T~ xaxepa 

npe~craaxaer co~oH ~xraqecXB ro~ocxonaqecxyu c•crexy ynpaa-. ' ---~.,_., 

xseKYX no naraRBD HcxpoBYX cqerqaxoB. 3xexrpaqecXII czruax x~-
~ ~ ' ' 

,11;01 HBTH 38DHCYB8eTCS COOTBeTCTBYD~ ~eppKTOBYY cepxeqHHKOK. 

CacreMB o~~axaeT ~o~hmxu ~wcrpo~eAcrBHeK H BY~eT senocpe~cTBes

BO seo~xo~e AAS B~HcnHrexhHoR uamHBY ~cxperBBe laBBYe.no

JYqeBKe ~e BBCOXOI roqHOCTK K3KepeHHS KOOPXHH8T - OXOXO I KK 

CBS38HO C ~OBOJihHO CXO~HK KOHT8SOM CHCT8KY BHTel I K8rHHTBYX 

cep~eqHJxoB, a ra~e Tpedyer ycrpaReKHa B38HKHOro BJXSHKa co

ceAHIX HHTel / 2S/. 

., 

B B~KOHHOI cxcrexe H3odp~eHJe 3anoKKHaerca sa ~roqyB

crBBTeH&HOH DOBepXBOCTH H 38T8K cqHTYBaerca CK8BBpym.-x 3~eRTpoH

BHK Jyqou. 3r• cxcre~ odnaxamr B uacro~ee Bpeua HeBucoRKK 

6HCTpO~eiCTBHeK H KaXOI TOqHOCThD H3Kepe&HI / 25/. ll03TOKY ~a 
HCKpoBHX xauep C 60HhmBK npoKe~TROK ¢otorpa~Hl!8CKKI KeTOA OC

TaeTCS noxa HaHByqmKK KeTO,li;OK perHCTpauKH. 0XB8KO BeT COMHeHHS, 

lJTO B ~hHelmeK K 3TOT BODpOC 6y~eT peme,B DOJI~8f 8BTOM8THlJe

CKOrO KeTO~a perHCTp8UHB. 

Ha 3TOM pa3pemHTe YHe 38KOHlJHTh CBOI Kp8TKHI XOKX~ K 

nozenaTh ycnemHoro HCnOHb30B8HHS B ¢H3HlJeCKHX HCCBe~OBaHHSX 

nocne~BHX ~OCTHXeHH~ MeTO,li;HKH HCKpOBHX xauep. 
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