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1, Baea_eHili 

/1,2/ 
B pst~e pa6oT, ony6nHKOBaHHbiX 3ll_ _nocnet~uee speMSI , uct:neAOBamtCib HCKpoBble 

ltaM8pbl C lXmbiiiH.M- MeliCaneii:Tpo.!IJfbi.M paCCTOBHHSM ( TIIJ[ ua3h!B88Mide TpeXOBble HCKpGBio!Qc 

QMepbl) 1 8 XOTQpSIX Jla3pBll CJiellyeT no TpeKy BpoXO.IlHmeif 'laCTH!lbl, HeT COMHeHBJl, m
KaMepbi STOI'O Tuna H~l!.QyT- njJHMSHSHHe B npliKTHHe ~H3H'I8CKOro SitcnepHMeHTa, liOCKOnlbKY 

oHH o15rla.llaiOT cym~cTaeuubiMH npeu.MymecTaaMH no cpasuemiio c .MHoronnaeTIIH'18'J'biMH' _xa.Me..: 

pBMHo.K 'IHCny 3THX npeu.MymecTB cneAyeT npe~e BCero OTHSCTH npocTOTy B H3rOT08ne

HRH, 6on&myiO TO'IHOCTib H3MepeBBB II.MDyJIJ>Ca qaCTBil:bl no IICKpBBneBIIIO ee TpaSK_TOpRJr B 

MarHHTBOM none, a Ta_KlKE! xopomyiO atiMI>eKTBBHOCTib OllBOBpeMeBBOJl perBCTp81lBH- lfeCKOnlb

KBX 'laCTH!l. HaMR 6blna uaroToaneaa ycTaBoBKa, u:niO'IaiOmas aecEonr.xo TpeKoBLix· KaNep' 

R CHCTeMy HX HMnyn&caoro DuTaBIIB, ~ha ycTaHOBKa pa3pa15aTbxBaJiaCib c· rfe'I'OM B03MOJK.;;. 

aoc'l'lr npHNeaeuBH B paans'IBbix onb!Tax ua csuxpocllaaoTpoue OHHH, KaK ·npaaBno, naTaHBe 

scxpoahlx K&Mep ocymecTBmreTC11 c noNomLIO reuepaTopos, co6paHHbiX no cxe~e Apx8.Qr.eaa_-..-
Me.~ ca. 

\ 0.· 

B seK_OTOpbiX cnyqasx STO OK83b1BaeTC51 Bey.Qo611_l>JM0 BAUpJJMep, KOI"ll8 BCltpoBble KaMe-

Phi AonxtB&I 6b!TJ> no ycnoBBBM ollh!Ta YAaneBbl- llpyr OT .Qpyra unH OT reuepBTOpa ua ·aec

xonlbKO MSTpoB, flepe.lla'la 8hiCO~OBOQ&THbiX, BMnyJihCOB- B STOM cny'lae OCymSCTBnseTCH -no 

xa_6enHw, a 6ea npuNeBeBIIH cnei!BanLHbiX Mep not~o6Hble reueJiaTOpbl nnoxo 11pBCnoco61ieHbl 

A11S1 paOOThl Ha ![a6enr. C ManbiM. BOJIHOBbiM COUpOTHBneHBeM, 

. .8 llalHelt yCT8110BK8 BMJIYnLCbl BbiCOIWrO HallpSiliCeHBSI JliHI JIBTaHBSI HC1tpoBbiX QMSJ)· -
-' 

awpa6aT111BaiOTCH 8 CXeMe yMBOlKeuua BBHpHlKeBIISI, ,BbtnonueHHoll ua xoaKCHB_nlbHbiX. IUIC5enax. 

3TH liCe 11:86enH Bcnom.ayiOTCH .IIIJSI nepell8'1B 8biCOXOBOnlbTHOro BMnyQLC8 X K8M&paa,(. ·a 11:8..;'_-. 

'16CTBe XOMMYTRpyiOmero SlleMeiiTa MOliCeT 6b!TL HCIIOllb30Ball n'J06ol! p83pSI.IlHBll: TpHra'Q»>H

HOro TBna, 

B aaBBCBMOCTB oT ycnoBRII SKcnepuNeuTa aanyc11: yCTauou:s MOlKeT npoB3BOl!BTCSI 

OT CilBIITBQJISIIllfOHBbiX0 'lepeHKOBCKBX C'leT'IBKOB llliB C'leT'IBXOJ! fel!repa-M!Cinn:epa. flpJI 38~-: 

·c11:e OT rel!repoBC-KBX C'leT'IHXOB HeB36e>KHbl 6onr.mse BpeMeB:a 3ana3AbiBBHBll I!IWCOII:~BOIIItTiroro 

BMnyn~>ea OTBOCHT8llbHO MOMeHTa npoXOlKQ8HHSI '18CTBilbl 'lepea X8Mepy, fiO!ITOMy 8plllo0f 

naMHTB 11:8Mep B STOM ,cnyqae JlOQlKHO 6b!Tb He O'leHL M8QO ( nopHllK8 lleCII:On&II:BX MJ!Jtpo._ 

ceKYHll)• 

flpSI pe60're· YCTaBOBXH 8 l!y'IK8X aapSilKeHHbiX 'laCTBil 6om.mol BIITSHCBBHOC'Pil. ~ 

li:awep, ito npassno, ooJ'DleCTBIISie'!'Ca oT eztBIITHnnJIIlllolfHiblx c'l~~~:oa. ~ aftiX ~ 
.... ------· ? 

:-~ 
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BpeMeaa naMBTH nopa~xa 10 Mxcex o6ecna•asa~Tca npa 3anonaeaaa xaMep, a3roTos

neHH&tx· .H3 nnexcarnaca, 'IHCTbiM >teoaoM, npa aae~eHRII a KaMepy Hac&ImeHHbiX napoa llo~a 
' /8/ 

( K8K 81'0 '6btn0 C~enaHO B pa60T9 ) Bp9MH IJ8MRTR YM9H&W8eTCB npBMepHO ~0 1-1,6 MKC9K 6e3 

JJpHMeJieHBB O'IHW8~mero nona, 3TO ~BeT B03MOlKHOCT& IJOMemaT& K8M9pb1 B M8rHBTH09 
I ... .. 

none, ae onacastc& TaK H83b1BaeMoro ' E x B cMemeaaa'. 

2. 11MuYn&cuoe DHtaaae 

Enox-cxeMa cacTeMbl BMnyn&caoro naTaaaa acxpos&tx KaMep npase~eaa aa pac. ·1, 

EaTapea xoa~eacaTopos C 
3 
eMKOCT&~ • 16000 ncjl 3apa>KaeTca ~o aanpa>Keaaa - 50 .KB 

OT cna60TO'IHOrO ('jmax :"' 0,6 M8) BblnpRMBT9ml BBn-60 'lepes conpoTHBneHHe RS •160MOM, 

nocTOBHH8B speM9HH S8pB~8 r :!. 2,2 CeK, B Ka•ecTBe KOMMYT8TOp8 P1 MO>K9T 
aap. 

6btT& HCnon&SOB8H n~Ooll paSpR~HHK TpHraTpoHHOrO TRIJ8, Paapii~HRK cpa6aTb!B89T OT 38-

nycxa~mero BMnyn&ca, Bbtp~6aTb1BaeMoro B onoxe 3anycxa (E3), B aToT 6noK axn~'lea 
TapaTpoa, TrH-180/ 10 ( Mo>Kao acnon&3oaaT& 'IT'H-825/ 16). 05CicTpa~mail paspB~BHK P2 

a xoaxcaan&HOM acnonaeaRa) cny>KHT nna yMea&weaaR nnaTen&aocTR nepenaero cjlpoaTa 

HMnyn&ca, 11Mnyn&ca&til TpaaccjlopMaTop Tp BbtJJonaaeTCB aa xa6enaxPK-102 ana PK-106 

. H 'cny>KDT nnH IJ0Bb!W9HRR aanpH>K9HRR ~0 BenR'IRHb1 0 llOCT8TO'IHOil nnH C03~8RBSI B K8M9p8X 

aanpB>K9RHOCTR nonS! nopBJlKa 8-10 xa/cM, TpaaccjlopMaTop cocTORT H3 k rpynn no n 

xa6eneil. · Bxoila&te xoau&t acex xa6eneil coenHHSI~TcB napannem.ao, a BbiXOJlH&Ie KOHili;>I a 

xa>I<AoA rpynne - nocne.lloaaTen&HOJ k paBHO 'IROny K8Mep, H8 KOTOpble JlOn>KHO DOJl8-

B8TI>CH 8anpR>K9HH9J n ' onpe,llenBeTCR aeo6XOJlHMOA aenR'IHHOil TpaHCcPOpM81lRH H8DpSI>K9HHH, 

nir.SI HCKpOBbiX K8M9p c .Me>KaneKTpOJlHhiM 'paccTOSIHHeM- 10CM JlOCTSTO'IHO HM9Tb D -

2 .;.3. nna 6om.wax npoM9>KYTKOB (- 20 CM) n - 4 . .;. s; nnaaa xa6eneil L' onpenenaeTCR 

nna,-en&HOCT&~. R·Mnyn&ca H8 K8MepaX H non>KH8 6&IT& Oon&We 10 M, nBHRR z
1 

HM99T 

BODHOBOe CODpOTHBD9HRe Z 1• Z, 
' 'iil( 

R nnHHY - · 6 f 10 M, Z O - BODHOB09 CODpoTHBneHRe 

xa6eneil, aa xoTop&tx a&monaea TpaaccjlopMaTop. 
I 

. ~ . 
C 119Db~ YM9H&WeHHSI BeiUI.HHbl 0Tp8>K9HRA HMnyn&COB B TpaaccjlopM8TOpe K8Mepb1 

wysTH.PY~TCSI conpoTaaneaReM R 8 : 300 OM, B cacTeMe HMnyn&caoro naTaHRR •eTblpex 

·10 - C8HTRM9Tp0BbiX RCKpOBbiX K8Mep llpR V o • 40 KB 88 aneKTp0Jl8X, C nnOW8Jlb~ nnaCTRI{ 

DO 2600 CM2 nonY'I89TCII BbiCOKOBOn&THbtA HMDYDI>C CO Cn9JlY~WRMH, napaMeTpaM·Ho AMnJJR

Tyna U : 80 KBI .JlJJHT9n&HOCT& r· HMO ::. 60 HOeK (no nonyBbiCOTe) J nnRTen&HOCT& 

nepenaero cjlpoHT8 r cjl : 6 HOeK, 

3, Hcxpoa&te KaMepw 

P6mRil BR.Il KaMep&t nbKa3aa aa pRe, 2. PaM&I acxpoB&IX KaMep RSroToaneH&I us opr

cTexna, aneKTpOilbi - HS n~pan~MRHHRo npa c6opKe HCJJOn&syeTCR paSRHOBOe ynnoTH9HR9, 
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Katlilepbl O'l'K8'1HB8JoTCJI .1!0 .El8Bn9RHR 2, 10 ;MM B CT&n&HOM XO>K;YXe ( ace 

N9RBO) ll. SanOJJBH~CH IUIOO BeoBOM, DBOO H90BOM C Jl068BKOil llapoB iiOJl 

1,06 aTMoccjlepbi. 

4. <lloTorpad!•~ 

41oTOrpacjlBpOBftBR9 MO>K9T npOHSBOilHT&CR Rna 'lepes ~Be B38RMHO ne 

cT9BK~ C DOMOW&~ XBH08DnapaTa RnR 'lepes O~Hy CT9HKY C DOMOW&~ CT9] 

Yupasnemie cjloTorpacjlRposaBBeM ocymecTanlleTCB c JJOMom&~ nporpaMMHOl 

neaaa cjloTorpacjlRpoaaaaeM ( E Y 41), xOTOpbiA Bb1pa6aT&I~eT uecxon&Ko· pej 

~n11 no~cBeTa panepa&IX OTMeTox, nepeso~a Mexaaa•ecxax c•eT'IHKOB, san 

a T.~. HaePRC, 8 npaae~eua cjloTOrpacjlaa Tpexa KocMH•ecxo.ll •acTH!lbl, 38J 

B •eTblpex xaM,epax. ;: 

5. XapaxtepRCTHKB acxpo&MX' xaHep ,, 
nocJtOn&Ky YCT8BOBK8 npe~B83B8'19B8 ~nH pa60Tb1 H8 YCKOpR.Te~, R3 

RCitPQBblX X8Mep H8C BHT9peCOB8DH B .OCHOBBOM T90 KOTOpble o6ecneJ..:.K 

pa60Tb1 B RHT9BCBBBb1X IJY'IK8X •acTRII.o 

TpeXOBble BCKpoBb19 K8M9phl ~0 CBX nop npaKTHqeCKR He RCI!On&SO& 

N9BT8K 88 YCXORpT9DSIX, noSToMy pH~ X8p8XTepHMX nap8M9TpOB BCXPO~hl: 

BblX upaweBBTen&ao x waoronnacTau•aT&IM xaMepaM, uylKl!aeTcSi 8 yTO'IHE 

C T9M, 'ITO o6p&SOB8BWRIICSI B Ka~epe C isoli&WRM Me>Kan9KTpO~HhlM paCC1 

•ea TO'IHO COBn8,1l8Tb C Tp89KTOpBel •aCTBilb10 B TO BpeMB K8K B MBOron 

pe TOn&XO COBOXYDBOCT& paspSI~OB BO BC9X llpoM9lKYTK8X B X8XOI-TO !>19' 

TpaexTop•~ •acTaub1, Ecna a MuoronnacTaH•aToll xaMepe .Elo o6pasoBauag 

HO• 'ITOObl B K8lKliOM DCKpOBOM npoM9>KYTK9 61>1n XOTS 6&1 

Oolli>WBM npoMelKyTKOM ~RB aneKTpOH B ny'IWeM' CnY'!ae 

pa ae Oy.t:teT pa6oTaT& a TpeKOBOM pe?KRMe, 

o~au· sneKTpoa, 

J:t!lCT p83pSI.t:t D 

06p8SOB8HHe H8KnOBHhlX (OTHOCHT9D&HO BanpaaneHHSI ·aneKTp&qecxor 

CYW9CTB9HHO S8BHCRT .OT MHOrHX !jlaKTOpOB: ROHRSHpy~Wel CDOC06HOCTH 

.lK9HBK n&T8RRK H BpeMeHR sa.t:tep.lKKR HMflyn&ea, HanpaaneBHB KAM9pb1 R 

Jt8.lK9TCSI 119D9C006paSHb1M BB9CTH DORSITH9 Tp9KOBOil a!jl!jleKTHBJIOCTR K8MI 

TpeKOB&ll aqxpeKTHBHOcT& .t:tna yrna ¢ (yron Me.lK.t:ty Hanpaaneaaa 

•acTHilbl R sneKTRp'I9CKOrO nona) p8BH8 aepoHTHOCTR o6pasoB8HHSI B RCK] 

XA, KOTOphlA COBD8);t89T C ,Tp89KTOpRell '18CTRilb1. 

3!jl!j>eKTRBHOCT& perHCTp811HH 0 onpe.t:teneHH8R .t:tnH MHOroflnacTRHqaTO 

_npaQ6peTaeT .t:tOBOD&BO !jlopMan&Hbll xapaKTep, nocKon&Ky xapaKTepasyeT 

6 
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o6po!130Bo!IRJIR HCKphl B K8Mepe 1 .80 B9_ &;epoRTHOCTb DOIIy~eHBII DpHrOQBOro AliR .J!3MepctiJIIIl 

Tpexa. 

CooTBeTCTBYIOinBM o6pa3oM aomKao lil3MeHRT&ca noasTue speMeau naMIITH Tpexosoa xa

Mepbi~ xoTopoe An II MaoronnacTBH~o!ITbiX xaMep onpellenanoc& xax' ape Mil 3~1l9PlKXB &Mnyzi&ca, 

DpH KOTOpOM BepOIITHOCTb pa3p11.!18 B ~Mepe Do!IQo!leT Ho!IDOnoBBH,Yo Mhl 6yQeM H83hlB8Tb 

Tp9KOBhlM Bp9M9H9M Do!IMIITB ( 1: ) 'f'1 38.!19pl!<K,Y HMD,YnbC81 Dpll KOTOpoJI Tp9KOB811. 9cj1'-
-~ . . 

cpeKT!IBHOCTb (Qns saaaaaoro cp ) yMea~aeTca a 2 pasa. 

Xap8KT9pBhlM DOK838T909M pa60Thl K8M9pb1 B Tp9KOBOM p9}1(l1Me IIBJTII9TCII To!IKJ!t9 M8!t-' 

caMan&llhlA :yron </>max , .npa ltOTOJ)OM scpcpeKTBBH!JCTb: f · TP ~ 0,5, Ha pJic. 4,5 npa-

aeaeahl KpBBhle scpcpeKTBBHOCTB K8Mep B 38BBCBMOC-TH OT •yrna rp <' 8K3y8ni>Hhlll XOHTpODb -, 

noxa·san, ~To s-. Tex. pe.!1XBX cny~aax, xorita aa. nneaxe 'eooflll.le ae ailaHhl Tpexa, toaa, xaJt 

npaaano, aa6moQ8J9TCB BHsyanbHO. nosTOMY CHCT911.(/;lTB~ecxaB owa6xa, KOTOpaa MOrna 6&1 

B03HHKH,YTb DpB To!IKOM DOQXOae, H83H8~BTenbH8 H MO}I(eT Dp889CTH K HeCKOnbKO 38Hli}I(9H

HOI eenH:-~aae Tpexoaoa scpcpei:TasaocTa. 

Ha pac,- e.-7 noxa3aHbl; XPIIBhle, -xapaltT9pHa,YIOLLIBS Bp9MII .. ;rpexoaoll Do!IMIITH Ko!IMepbl, 

-l-13 npaae.wnurwx rpacpBKOB saaao, qTa n~ne aanonaeHHII ~H'C;,T&JM aeoaoM saaep)I(Jta. liM., 
. . . . . o. 0 
nynltC& Q 10 MltC9K H9 ,YM9HbW89T C,Yll.I9CTB9HHO Tp91t01l!f10 ScpcpeXTRBHOCTb ana cp •35 T45 0 

CneayeT OTM9TRTb 1 oaaaKO, ~TO nocne 4 C,YTOK BpeMII' TpeKOBoll DBMIITB ,YM9HbW89TCII 
· o o - .. ' - ·· · · o ·o 

C~:~na TpeKOB c cp • 35 T45 ) ao 2,5 MXCSK, npa STOM an• Tpel(oB c "' ~ 0 HO BpeMll 

TpeJtosoll naMaTB ell.le aoaqrrbao senKKo T • 7 + 8 MKCeK npa aanonaeaaa aeoa + aa-
Tp . . . . 

Cblll.leHBlole !Io!lphl lloaa; BpeMB Tp9KOBOI naMBTH xaMephl T .. 2,5 f 3,0 MKCeJt • .o:mr Tpe-
. Tp , 

T!IK}I(e' )'M9HbW~9TCII CO Bp9;...eH9M ( 'CT8p9HH9 Ka- · 
· · o x) ' 

xos c ¢. • 30 f 40 • Bena~aaa T 
. Tp 

~epblir), 

· Tp9XOB811 scpcp9KTBBHOCTb DpBM9pHO TIIKIIll }1(81 Jt8Jt H UpH aanonH9BBB ~BC'rbiM H90HOM, 

Q.!lB8JtO Bll<;bMII C,Yll.I9CTBSHHhlM saec& IIBnseTCII TO 06CTOIIT9nbCTBo1 ~TO llpKOCTb Tp9KOB 

3H~~HT91lbHO M9H_bW9 3aBHCHT OT </> • ' ABTopw nonb3yiOTCB cny~aeM noeinaroQapBTb T .n. AcaTR&HH, P.O. WapxaTysssa, 

. r.E, .ttirxoaaaa, B.H. PoiiHRWBRnH, B.A. Maxallnoaa, A.T. M&TIOWRHil sa B9Cbll.l8 nc>neG-. 

·awe o6cylKJl9HHR B COB9T&I, 

x) 0~411BHABo, ~ npa ¢ .. 0° T coanaQaeT c •ofSbl~llbiM' apeMeReM n&MIITH xaMep, 
· · Tp . · 

6 
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KBMepe 1 HO He 89pORTHOCTb ROllY'l9HRR Rplfi'O.QJIOI'O .QnR .IJ3MepeJI,IIil 

o6pa30M aonmHO R3M9HHTbCH IIOJIRTH9 8p9M9HR 118MRTR Tp9KOBOil ~a

HOI'OIIll8CTHH'l8Tb!X KSMep onpeaenRnOCb KSK Bf9MR 3aaeplKKR BMDyii!>C81 

ocTb paapaaa 8 xaMepe naaaeT Hanono8RHy, Mb1 6y.aeM H83b1B8Tb 

118MHTR ( 'f ) TY aaaep:>KKy HMnynbC81 npH KOTopoA Tp9K084R sqro 
Tp . 

aaHHoro ¢ ) yMeHbwaeTca 8 2 paaa, 

838T9ll9M p860Tbl K8M9pbl 8 Tp9KOBOM pe:>KHM9 j1Bllli9TCH T8X>It9 MSX-' 

, npu ::oTopoM a<j:l<j:laKTRBHOCTb' • · TP ~ 0,5, Ha pJic. ·4,5 npH-

KTH8HOCTH K8M9p 8 388HCHMOCTH OT •)'rna </> •· BHayanbHb!il XOHTpOn!> 

-eaxxx cnyqaax, xoraa aa nneaxe 'aoo6we ae 8HJlHb1 Tpexx, <IOHa, xax 

R 8HayanbHOo noaTOMy CRCT9MiilTR'l9CX8R OWHISxa, XOTopaa MOrna ISbi 

RO.ctXO.Qe, H93H8'1HT9llbH8 H MO:>K9T llpBB9CTH X H9CXOnbXO 38HB:>KQH

A a¢¢exTHBHOCTH. 

438Hb1 KpH8ble, 'X8p8KT9pH3yiOWH9 BpeM.R .. ;rpeKOBOil 114MRTH K8M9pb1, 

HKOB 8H.QH01 'ITO' nocne HanonHeHHR ~TbiM H90HOM.34.Q9plKX4 BM~ 

YM9HbW89T cyuteCTB9HHO TpaKOIIfiO s<j:l<j:leKTRBHOCTb JlnR cp •35°~45~ 
roaaaxo, 'ITO nocne 4 cyTox apeMlf' Tpexo~oll niiMHTif yMeHblllaeTCll 

o o I - · • · o ·o 
5 f45 ) .QO 2,5 MKC9K, npH 9TOM Jlllll Tp9KOB C cp • 0 fl() Bp9Mll 

aoaonbHo 8enHxo T • 7 + 8 Mxcex npa aanonaeaaa aeoa + aa-
Tp . . . . 

; apeMa Tpexo8oil 

) , BenH'IHHa T 
Tp 

118MRTH X4M9pb1 T • 2,5 T 3,0 MKC9K. Jlnll Tpe-
, . .:.. Tp :. , 

Tax:>Ke yMeHblllaeTCll co apeMeHeM ( 'cTapeHae xa- · 

TH8HOCTb llpHM9pHO T8X4ll X<91 .XSX H llpH H&nOnHaBRH 'IRC'rblM HeOHOMo 
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l13M9H9BHe Tp&KOBOJI aqxpeKTBBHOCTU OT 38Jlepm
KU BI>ICOKOBOIIbTHoro UMnyn&ea, Hanonaeaae
'lUCT&rA aeoa. 1 HecKon&Ko qacoa nocne aanon
aeaas KaMep (</> :35~-l-45°); 2) 100 qacoa noc
ne aanoriaeaus (¢ = 35°f45°); 3) 100 qacoa 
nocne aanonaeaus (¢:a0° + 10°), · 
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l13M9H9HH9 Tp&KOBOJI 3qJqJ9KTHBHOCTU OT 38Jl9p>KKU 
BI>ICOKOBOIIbTKoro UMnyn&ea, Hecxoii&Ko qacoa noc
ne H8DOIIH9HUH - H90H + H8CI>IIU9HHb!9 nap&! JIOJla 
{ ¢ = 30° t 40° ). 
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