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6 . 3693 

H . A . Jie6e.~:~e s , H.C.ToJICTOH 

YCTAHOBKA ~JIH XPOMATOrPA~HqECKOrO 
PA3~EJIEHHH 3JIEMEHTOB C B~COKOH 

PA~HOAKTHBHOCTbiD 

H anpaaneu o B >Kyp Han "PanHo xH MH<!" 



B 06oemmeHHOM HHCTHTyTe SJaepHbJX HccneaoeaHHii B Te'JeHHe HeCKODhKHx neT 

eeayTC5l HccneaoeaHHH pacnaaa Heil<rf•0Hoaet HUHTHbJX H3oTonoe peaKoae~enbHbJX ane

MeHToe ( p . a.a.). PaaHoaKTHBHbJe H30TOnbJ BbJAeD5liOTC5l H3 o6nyqeHHbJX npoToHaMH 

BbJCOKofi 3HeprHH (660 Mae) TaHTana 
111

, ap6HH 11 raaonHHH5l 121 . DpenapaTbJ oT-

AenbHbJX p.3 . 3 ., npeAH83Ha'JeHHbJe AD5l H3POTOBDeHH5l HCTO'JHHKOB H3DyqeHH5l, nonyqa-

131 lOT paaaeneHHeM CYMMhl 3DeMeHTOB Ha XpOM8TOrpa~H'JeCKOH KODOHKe • 

T aK KaK MHWeHH , o6nyqeHHbJe Ha BHYTpeHHeM ny'!Ke npoTOHOB CHHXpOUHKno

TpoHa, MOryT HMeTb P8AH08KTHBHOCTb B HeCKODbKO K!OpH ( T8HT8DOB85l MHWeHb Be

COM 4 rpaMMa 'Iepea 20 MHHyT nocne Koaua aeyxqacoeoro o6ny'JeHH5l HMeeT MO!llHOCTb 

H3Dy'IeHH5l 7-8 r-aKe. paaHH), Hx o6;Ja6oTKa aon .>KHa npoH3BOAHThC5l AHCTBHUHOHHO 

npH HBDH'IHH Heo6xoaHMoA paaHaUHOHHOii aamHThl . 

J:l HCnODb3YeMbiX MeTOAHKax BbiAeneHHe CyMMbl p.3. 3 . , BKDIO'I85l If X BACopfiUHIQ 

Ha K8THOHHTe , Cp8BHI ' T eDbHO nerKQ BblnODH 5leTC5l B ·381UHTHOii K8Mepe C TIOMO!llb!O KO-

nHPYKliiHx MBHHnynHTopoe. XpoMaTorpacjJH'IecKoe pa3aeneHHe aneMeH T oe BbmonHH Tb 

noao6HbJM u6pa3::>M npaKTH'IeCKH HeBo3MO>KHo. noaToMy 6bJna CKOHcTpyHpoeaHa cne

UHanhHaSJ YCT8HOBKa , COCT05llll85l 113 XpOM8TOrpacjJH'JeCKOH KODOHKH, yCTpOiiCTBa AD5l 

If ynpaeneHH5l . YcTaHoBKa pacnonaraeTcSJ B OTAenbHOO aawHTHOii KaMepe . 

nepeMe!lleHH5l, H3MepeHH5l paaH08KTHBHOCTH II Cfiopa Kanenb 3DI08Ta , CHCTeMbl nHT8Hif5l 
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XpoMa r orpaqm<JecKafl KOnOHKa 

Y! C IT 0llb30BB HHB5! B .Q8HHOJ1 yC T 8 HOB K 8 KOll<ll!K B C .Q HCTB HUHOHHbiM y n p13Bll8 HH 8 M 

6wna co3aa Ha p anbwe n on u ca Ha B Ha~en pn6oT e 
14 1 

OaHaKo 3.Q8Cb u enecoo6pa3HO 

O T MB TI!Tb T 8 H 3MC>H8H H 5! , KOTOpb18 6bln H IT03.QH88 BH8C8 H bl B KOHCTpyKUHlO KOllOHK II , H, 

H8COM H8HHO , yny 4 WHll H ee 3 KCITllyaTBUHOHHW B X808KT8p HC THKH. 

K a K noKa3nn on~T pa6o Tw, o6MwBaHMe K OH4 HKa nnneTKH c Tpye~ soaw O T npn-

llHITWHX 4 13C THU CMOllW n pH nepeHBCBHHH ee H3 n po6HpK H B KOllOHKY npa KTif48CK H H~ 

BllH5!8T H8 K848 C T BO pa3.QBllB HH5!. nos T OMy T 8K85! onepa UH5! H H B06X0!t•~Mbl e .QllH ee 

BbiTI On Hen n<~ neT a n•1 ( MDrHHTH b ll1 Kp a n VII H cpopcyHKB , pHC . 3; KOHT[l,(Tbl 12 H XO.QO-

8135! r a AK a 1 3, pH c . J) 6wnn llHKBHDHpOBBHW . 

BMec To wnpnua n n H 3ncacwsaHHH cycrreH3HH B rrnn e TKY oKa3anocb yao6nee 

HCITOllb30Bi.l'"!'b p e3HH 00bll1 6an.lOH4HK , C006UlBlOUI If fiC 5! C B TMOC ij>epOJ'! 4epe3 C T BKll<IHHblll 

Kpan. npH 3 T •JM ~~a i'' !H THbi B Kpa Hbl IV II V (pu c . 3 ) OK 838ll HC b HBHY>KHbiMH H 6bl-

nn yaanenw . 

4 e pe3 60K OBOJ'! BBOll / W5l ITO.Q8 4H 3ll lO ~ HT8 B XOllOHKy cycneH3H5! p a .QHOBKTHBH O A 

C M Ollbl npH ee B.Q .~ BllHBBHHI1 MO>KP.T nonac T :io B COCy.Q C 3lli08 HTOM, BCllH IT O KBKOfl-1111 -

60 npH4HH8 MBI'HH THbiH KpBH VI ( B .Q3ll b o."!llU.:BM -IV ) OTKpOe T C5! .npoB8CTII pa3::J811P HII B 

B TBKOM cnyqae C T B IIBT HB B03M:J>KH O. KpOMB TOrO, npn U31'0 T OBllBHHH K OllOHKU 0 4 8 Hb 

TpyaHO Bbl/:\8p>K8Tb T04Hbl e p83M8pbl H Ij>opMy BepXHeH 4 8C TII Tpy6KH, OT 4 81'0 B 3 :18-

4 H T8llbHOH CTBITBHH 38B U C H T C 03.Q8 H H8 XOpOwero ynnOTHBHHH KO ITOHKH C nnn e TK OA H 

npo6KOH, no3 T OMY 6blll0 p e w e HO H3rO T ODll llTb KOllOHKY 6e3 60K OBOrO BBO!Fl , 8 3nl08 HT 

IT O.QB B8 T b no rn6 KOMY IT Oll~XllOpBHHHllOBOMY Hlllf IT Oll H3 TIIll8H OB :>My WllBHr y 4 Cpe3 OT-

sepcTne B npo6Ke . MHeMocxeMa KOllOHKH c y 4 e T OM BHeCe H HWX n 3MepeHn R n 3o6pa>KeHa 

Ha pnc. l. 

npn 3B M8HB H OH006M8 HH0ll CMOllbl , 4TO H806XO.QII~IO .Q8.Jal'b 48pe3 10- 15 pa3 .Q C118-

HUH BWC OKOBK T HBHhlX npe n a p a TOB, r T8Kll5!HH85! KOllOHKB 06hl4HO OTC08UHH5!8 T C5! O T 

WTB TiiBB. Q .QIIilKO C T a pyiO CMOllY MOlKHO U3Bneq;, , He OT C 08!1 11H 5l5l K Q.~ ·:J YK y, C IT O"OlllloK• 

nnne T KH, y KOTOpoA K a nunnHpHwR KOHBU 38MeHe4 T OHK OA IT OllH XllO?BHHUllOBOR Tpy6Kn0 . 

3 a nOllHBHH·" KOllOHKH HOBOII C MOnOH npOU3BO.QHTC5l T 8K )l{€ , K B K nepeH OC p B.Q H OBf.. TIIB-

HOii CMOnbl. 
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YcrpohcrBo ana rpaHcnoprupoBKH, H3MepeHHH 

paauoaKTHBHOCTH 11 c6opa xanenb anroara 

8 npoueeee xpoMaTorpa¢u~eeKoro paBaeneHug BweoKoaKTHBHWX rrp e rrapaTOB 

HB06XOA HMO Bb!ITOJ1H g Tb e n eayiOWH B OITBpBUHH: 

I. AsroMaru~eeKH ycraHaon HBBTb rroa KonoHK y n oano*KH a~g K anenb BWTBKBIO-

wero H3 He e paerBopa. 

2, 0rH<,::. :tTBJ1b HO 6biCTpO n epBMB W I.l T b ITOAJ10*KH e K8ITJ1gMH O T KOJ10HKH K H3 -

MepureniO paauoaK THBH OCTH u 3B T BM B o rrpeaene HHOM rropgaKe yKnaawBa Tb ux B 

KOJlJlBKTOp 60JlbWOH B MKOCTH (He MBHBB 200 g~eeK) , 

3, n pOH 3 BOAHTb AOeTaTO~HO TO~IIOB H3:vtep e HH B O THOCH T BJ1bHO H p 8AH08KTHBHOC -

TH K 8ITBJ1b. 

4, Yl 3 BJ1BK8Tb 11 3 KBMBpbi ITOAJl O*KH C K8ITJ11!vtH , COA BP*FtfUHMH T O T HJlH HHOlf 

3J1BMBHT J1H60 cpa3y ITOCJlB H3 MBpBHHg 8KTHBHOCTH, n1160 B J11060e Upyroe BpBMg 

6e3 OC T B HOBKH ITpouecea 3 Jl10HpOB8 HHg, 

Yl 3 BB C THbi B ycrpOHCTBB ang 8BT OM8 TH38UHH XpOMB TOrpaqlH ~BCKOrO p83ABJ1BHHg 

15- 81 . 
HB YAOBJ1BTBOpgnH B ITOJlHOII MBpe nepe~HCJlBHHbiM Tpe60B 8H HgM , n oaTOMy HB -

MH 6wno p 83 p a60T8HO ycrpOHCTBO ang rrepBM0WBH Hg , H3MBpBHHH BKTHBHOC TH H 

e6opa Kanenb an10a T a , KOTopoe se gsnnereg nonHoeTb~ ~BTOMaruqeeKHM , H O o6eene-

~HBBBT paAHBUHOHHYIO 6e3orracuoCTb B KCnepHMBHTBTOp a u no3BOJ1 ABT rrpoBB C TH 

pa3aeneHue e MHHHMBJlb HbiMH 38 Tp a TBMH rpyaa . CxeMll ycrpotieTBa npeac T aBnena 

HA ;me .2 . 

,1 ) TpaHcnop rupyiOuJHii Me XBHH3M 

Bee aeranH rpaHcnopT HiJYIOWero MexaHH3Mn eMO HTHp ouaHbi u a rop1130H T BJlbHOH 

nnHTB . 3aMKHYTBH UBITb ( I ) , K KOT OpOH ~epe3 p8BHbiB npO M B*YTKH npHKpBITJIBHbl 

T PH P.PI~ara (2 a , 6 , B ), cny•aw11x anH nepeMBWBHHg n oano)!{eK (3 :t , 6 , B) no Ka

Hany (4) , HaTgHyTa HB 3BB3AO'!KH (5 a , 6 , B,r). 3BB3!(QqKa (5a ) ABnge T C g BBAYWBH 

H npHBOAHTC g B ABH)!{BHHB an;,KTIJOMOrOpOM (6). 3Be3J;O~I<8 (56) C J1Y*HT IJ.J1H pe

rynHpOBKH HBTH*BHHH UBITH . 3BB3AO~KH ( 5B H 5r) p8CITOJ10)!{ 0 Hhl ITOA KOJlOHKOlf 

(To~Ka A) 11 H3MepHTen e M paiJ.HOBKTHBHOCTH ( TO'IK a 6) . B I<a ~eCTBe noano)!{e K 
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nnst Kanenb HCnOnb3y!OTCSI Te<jJnOHOBbl8 nHCKH nHaMeTp::>M 20 MM If BbiCOTOH 3 MM 

c yrny6neHH~ M B cepe~HHe . nepen pa6oTofi OHH co6Hpa!OTCst a KacceTy (7). KacceTa 

npencTaBnsteT Co6oi! B8pTHKanbHO pacnonO>KCHHYIO Tpy6Ky, B liH>KHei! 'laCTH KOTOfJOii 

HMeeTcst onopnast nnowanKa. 4 epe3 menh Me>Kny nnou.tanKoi! H T py6Koil npoxonHT 

pbi'!ar (2 ), KOT<Jfo!>IH BbiTaCKHBae T HlflKHIOIO TIO/lnOlKKY If npO/lB J.I raeT ee no KaHany ( 4) . 

CTon6 :wnno>Ke'< npH aTOM cao6o,:{iiO on;cKaeTCSI. 

KaHan ( 4) , noKa3aHHbiil na pHc .2 nyHKTH ;J OM ( B yrny p11cyHKa naHo nonepe'!noe 

ce'!eHHe KaHana) , BbmonneH 113 nsyx nnacTJ.IH . B HH>KHeil nnacTHHe cnenaH KaHan 

nn11 uen11 , B sepxm:!i1 - nn11 .~BH>KeHJ.ISI pbi'!ara 11 nonno>KKH. T aK xaK cepe:!HHa KaHana 

n.~SI non.'lO>K8K npOXO/lHT '18p83 OCH BpalU8HHSI 3 B83j:(0'18K , TO B MOM8HT TIODOpOT8 pbl 

qara nonno>KKa ocTaHaBnHBaeTcst , npH'leM ueHTp ee cosnanaeT c OCb!O spaweHHst 

3Be3nO'IKH . 3TO n03BOnSie T 0'18Hb TO'IHO ycTaHaBnHBa Tb nonno>KKH n on KOnOHKOH If 

H3MepH TeneM npH OCTaHOBKe uenH . nocnenHee BbinOnHst8 T CSI aBT OMaTH'I8CKH nyTeM 

pa3MbiKaHHSI U8TIH nH T aHHSI 3n8KTpOMOTOpa KOH8'1HbiM BbiKn!O'la T eneM ( K B - 8) non 

neilC T BHeM pbi'!ara ( :.! 6 ) . 

Ha y'!aCTKe Me>Kny 3Be3nO'!KaMH (5a) If (5r) KaHan HM88T OTBOn BnpaBO. Kpo

M8 TOrO Be'tJXHSISI nnaCTHHa HM88T pa3pblB, B KOTOpblH BXOnJ.IT J.I30rHyTaSI nnaCTJ.IHKa 

( 9) . EcnH aT a nnaCTHHKa onymeHa, TO nonnolKKH ynHpa!OTCSI a Hee , cMelUa!OTCSI an paso 

If BXOnSIT B OCHOBHOH KOnneKTOp (10). EcnH nnaCTHHKa (9) nonHSITa, TO nonnO>KKH 

npoxonstT npHhtO If HanpaanstiO T CH a nononHHTenbHbtil KonneK TOp Manoil eMKOCTH . 

B T OM MeCTe, rne nonno>KKa nepeceKae T KaHa n nnst u enH, no HeMy a a T o 

Bp8MSI npOXOnH T T a '!aC T b pbt'lara , C nOMOillbiO KOTOpOH OH KpenH T CSI K uenH . npH 

3TOM o6paayeT CSI npaKTif'I8CKH pOBHaSI noaepXHOCTb , nO KOTOpOH nonnOlKKH nBH>KyT

CSI 6e3 TOn'!KOB H nnaBHO BXOnHT B KOnneKTOp . 

Me>Kny cTeHKaMH KaHana H nBJ.I>KYlllJ.IMHCSI B HeM neTanSIMH nonycTJ.IMbl 3Ha'IH ~ 

TenbHbie 3a3opbi (no HeCKOnhKHX necHTbiX nonei! MHnnHMeTpa ). 3To o6ecne'IHBaeT 

nerKHH Xon MeXaHH3Ma If He TpefyeT BbiCOKOH TO'IHOCTH H3rO T OBneHHSI neTaneil . 

6) H3MepeHne paanoaK THBHOC TH 

no panHOaK T HBHOCTif Kanenb nenaeTCSI 3aKni0'18HH8 0 conep>KaHHif B HJ.IX pa3ne

nS18MbiX aneMeHTOB H o Ka 'leCTBe pa3neneHHH. B 3aBHCHMOC T H OT ce'!eHH H o6pa3o

saHHH H30TOnOB 0 nepHona nonypacnana II a<jJ<jJeKTHBHOC T H perJ.ICTpaUHJ.I H3ny'I8HHSI H3-
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MepgeMwe aenwqwaw panwoaKTHBHOCTH paanwqamTcg 6onee qeM B 100 paa. Ecnw 

yqeCTb 1 qTQ OTHOWeHH e a KTHBH OC T eA Kanenb Ha MaKCHMyMe H MHHHMyMe KpHBOM 

3niDHpOBaHHg 6onee 10, TO, 3 HaqHT, DOnHOe COOTHOWeHH e HHTeHCHBHOCTeil COC T aBng

eT ~ 1 04 . Ylcxong H3 aToro, >KenaTenbHO H cnonbaoaaTb nng H3Mepeawil npH6op 

C norapH<jJMHqeCKOM WKanoi\. JleTeKTOp non>KeH HMeTb HeBbiCOKyJO qyBCTBHTenb HOC Tb
1 

TaK KaK panHOaKTHBHOCTb He K OTOpb!X <jlpaKUHM MO>KeT llOC THra Tb 0,3-0,5 K!OpH . 

B Hac T ogmeA ycTaHOBKe Hcnonb30BaH Y HHBepcanhHbiA panHoMeTp "TYICC", y 

KOTOpOrO B CUHHTHnngUH OHHOM 6noKe neTeKT Op anb<jJa-qaC THU 3aMeHeH Opra HHqeCKHM 

CUHHTHnnslTopoM. 3 To neTeKTOp yno6ea TeM, qTo MeHgg ero T OniUHHY , nerKo nono6-

pa Tb nonxonglllyiD 3<jl¢e KTHBH OC Tb perHCTpaUHH . 

lleTeKTop, KaK yKa3biBanocb BbiWe, pacnono)KeH Han aaeanoqKoA (5r) . PaccTog

HHe no KaDnH COC T aangeT OKOnO 10 CM , no KOnOHKH - OKOnO 40 C M H no KOnneKTO

pa He MeHee ~0 CM. T aKoe pacnono)KeHwe c qeTqHKa noaaongeT aKpaHwpoa a Tb ero 

T aK , qTQ DOC TOpOHHee H3nyq e HH e He HCKa)KaeT DOKa3a HHM npH H3 MepeHH H na)Ke HaHMe 

Hee aK THBHWX Kanenb. 

YT06W C DOMO!llbiD HCDOnbayeMOI'O npw6opa npOH3BOllHTb H 3MepeHHg BO B Ce M 

nHa n aaoHe aK THBHOCTeA , cqeTqHK KonnwMwpyeTcg. KonnwMwpyromee yc Tpoilc TBo ( cxe

MaTw qeCKH H306pa)KeHO Ha pH C.3) npencTaangeT C060M CBHHUOBbiM UHnHHllp Bb!CO TOM 

OKano 6 CM , B KOTOpOM HMeeTCg 3 OTBepCTHg. nnomanw HX Ce q e HHH OTHOCgTcg KaK 

1:10 : 100 , npwqeM HaH60nhwee COOTBeTCTByeT nHaMeTpy neTeKTOpa . CMeHa OT

BepCTHM npOH3BOllHTCg DOBOpOTOM UHnHHnpa BOKpyr OCH C DOMOlllbiD BWBeneHHOI'O 

3a 3aiUHTy aana C MaXOBHKOM . 

Y T06b! OTBepCTHg <jJHKC HpOBanHCb CTpOI'O Han Kannei\ , OKano UHnHHnpa B COOT

BeTCTBHH C paCDOnO>KeHHeM OTBepC THM ycTaHOBneHbl TpH KHODQqHb!X BbiKniDqaTeng. 

npH npoHaaonbHOM nono>KeHHH uwnwHnpa oaw BbiKniD"!eHbi . Ha 6oKoaoA noaepxHOCTH 

UHnHHnpa HMee TCH KaHaBKa , B KOTOpyiD BXOnHT KHODKa BWKnroqaTenH B TOT MOMeH~ 

Korna UeHTp OTBepCTHg HaXOnHTCg Han Kannei\ . npH 3 TOM aaropaeTCg HHnHKaTOpHag 

naMDO"!Ka , yKa3biB8IDIUaH, KaKOe OTBepCTHe pacnonOlKeHO Han Kannei\ . noKa3aHHg DpH-

6opa YM HO)K8IDTCg Ha COO T BeTCTBYIDIUHH K03<jJ<jJHUHeH T . 

B) C6op Kanenb amoa r a 

npw paanene HH H cyMMbr acex p . a . a . nonyqae T cg oKon o 200 Kanenb anmaT a , 

KOTOpb!e C06HpaiDT CH B OCHOBHOA KOnneKTOp ( 10) . 0H npenc TaangeT UHnHHnp nHaMeT-
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pOM OKOnO 20 CM, Ha OOKOBOH l!OBepXHOCTH KOTOporo caenaHa HUywaH !!0 BHHTO

BOH nHHHH nonKa ( 10 BHTKOB). BepTHKanbHhie nnacrHHKH aenHT 6oKOBYIO '!aCTb UH

nHHapa Ha 25 '!acreii. 06pa3osaswHeCH H'leHKH cny~ar anH c6opa noano~eK c Kan

nHMH (36). 

4epe3 CHCTeMy mecrepeH, '!epBH'IHhiX nepeaa'l H My<jlry ( 13) UBH~eHHe KonneK-

TOpa CBH3aHO C UBH~eHHeM TpaHC!!OpTHpyiOwerO MeX8HH3Ma . npH nepeMeweHHH 

nonno~eK or TO'IKH ·A" no TO'IKH "E" KonneKrop nosopa'IHBaercH Ha onHy H'!eHKy. 

BHHTOBOH MexaHH3M, HaXOilHillHHCR BHyTpH UHnHHUpa, l!OilHHMaeT IWH onycKaeT KOn

neKTOp Ha raKyiO ~e BbiCOTy, Ha KaKyiO H3MeHHeTCI! nono~eHHe H'leHKH. B pe3ynbra

re Ka~naH H'leiiKa npoxonHr '!epe3 onHHaKoaoe nono~eHHe B npocrpaHcrae. 3ro no3 -

aonHeT 3arpy~aTb KonneKTop c onHoro Mecra, _a HMeHHO, H3 KaHana rpaHc nopTHpy iO

mero MeXaHH3Ma. CHapy~H KonneKTOp OKpy~eH CBHHUOBbiM 3KpaHOM C OKHOM, '!epe3 

KOTOpOe MO~HO H3BneKal'b l!Oil!!O~KH C KB!ll!HMH H3 H'!eeK. 

HanH'!He pa3o6waiOweii My<jlTbi ( 13) no3aonHeT c rroMowbiO sana ( 17) rroBopa

'IHBBTb KOnneKTOp B n1060M H8!!p8B!leHHa, HCKniO'IBH ilBH~eHHe TpaHC!!OpTHpyiOil!ero 

MexaHH3Ma. 3ro Heo6xonHMO nenaTb rrpH H3Bne'!eHHI1 nonno~eK H ~l KonneKropa, ecnH 

OHH pacnono~e Hbl He !!pOTHB OKHB 3Kp8H8 , H Unl! B 03BparueHHI! KO!ll!CKTOpa B H8'18llb

HOe n ono~eHHe rrepen pa6orofi. Ha'!allbHOe rrono~eHHe H rropi!UKOBbiii HOMep l!'!eeK 

BO Bp8MH paOOTbl onpenenHIOTCSI 110 l!OK83aHHSIM UHC!JpOBOrO C'leT'lHKB ( ! 6) . 

f1epen Ha'!anOM pa60Tbl KOn .~eKTOp ilO!l.>KeH ycraaaBaJ!BdTbCI! B 1'8KOe IIOl lO.>K'liHie 

!!pH KOTOpOM 130 Bpe MSI JlBH ;KeHHSI MeXa ~il!3MI) H'I 8 Hilll KOnneKTOpa 6ynyT COBM ei.il 8TbCSI 

c BhllCO!lOM KaHana a MOMeHT rrepexoaa B m1x rronno:>KeK. 3-ro ycnoaa e HerpynHo 

BblriO!!HHTb, r e M 6o:1ee, 'ITO Ot:IHH o6opor s a n a \ 17 I cooraercrsye r nepeMeweHHIO 

KOl !HeKTOpa Ha Ot:IHY Sl'le fiKy. UAHBKO, eCilH Clly'l a HHO KO.~lleKTOp OKa~e TC I! B He npa 

BI1 .'1b110M riO!!O;Ke HHH, TO }:IB ;i~ywai!C SI fiO!lllO~Ka ynpe TCSI B B e pTHKB!lbiiYIO ITJiaCTHHKy 

H 3 aKllHHHT TpaHCriOpTHPYIOWHW M e XaHH3M. '-! T06bl 1! .36C)K 8 l'b T8K !1 X c n y qaeB, n a BBJI 

l17 I n oca ;Ke H Kyn a '!OK \141, Korop bl fi B03 nenc rsyer Ha KO!i e '!Hb l\1 B hi!: JIIO•r a r emo lt5 I 

H BKniO~ n eT llHTaHHe t:IBll r aTel!SI l!HWb npH npaBH!lbHOA yCTaHOBKe KOilll e KTOp a . 

JJ,.)n OilHiiTenn Hblll K o nneKrop t II) cny ~IiT nnH c6op a rex K anenb , KOTOpbW He oo-

X OilHMo n ·: n onb 3 00i1Tb c pa3y rrocne J.F3M e p e HH 11 paw1 oa KTHBHOCTH. UH n p enc raB:IHe ·,· 

llO!!K y , 11 .'1 K Ol'OpyiO YC TaH a B!!HBae T C SI '! a WKa , BMe ll!aiOWa 51 JQ II O;l .1 0 :KeK . 3TO L\ OC T a -· 

TO'IH O rr na c 6 o pa u enoil cjlp a KUIHt 11106oro 3 ile MeHT'l. 4 a w tc!i c nonno:>KKBMH n e rKo 

Bhl HHMaiO TC 51 H3 K aMephl C n OM OWb iO 3 8 XB a T a H nepen aiO T C51 ilJlR UilJlb HeAwel! paOO Thl 
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CHcreMa nHTBHHH H ynpaBneHHH 

3neKTpH'!eCKall cxe Ma ycraHOBKH npencraaneHa Ha pHc.3. 0TnenbHb!e 6no 

06BeneHbl llYHKTHpOM H CHaO:>KeHbl Haill!HCIIMH 0 HX Ha3Ha'!eHHH. 

En OK l!HTaHHSI coneplKHT l!OHH~aiOWHH TpaHCcjJOpMaTOp MOWHOCTbiO 75-J 00 I 

OnHa H3 aropH'IHhiX o6MoroK naer HanpHlKeHHe 6,3 B nnH ITHTaHHH c HrHanbHhiX na" 

C npyroH OOMOTKH Hanpl!lKeHHe nonaeTCH Ha Bhl!!pi!MHTellb, co6paHHhlA no MOCTHR 

BOH CXeMe Ha repMaHHeBbiX ilHOUaX ll-305. llnl! yMeHbWeHHSI nynbCaUHH TOKa c ny»< 

KOHUeHCaTOp C eMKOCTbiO 2000 MKcjl. 8bmpHMneHHblH TOK llHTaeT ilBHParenb Tp81l 

!!OpTHpyiOwero MeXaHH3M8 H 3lleKTpOMaPHHl'Hhle KpaH~. 

llnl! nHT8HHSI HarpeaarenSI KOnOHKH H CMeCHTenbHOPO ycrpOHCTBa HC!!Onb3ye 

CSI TOK 01' CeTH (220 B). 4epe3 pa3beM Ol!OK l!HTaHHSI COeUHHeH C ITYllbl'OM ynpa 

neHHSI. 

nynbT yrrpaB!leHHSI npeilCTaBnlleT C060H rraHenb, Ha KOTOpOH Ha cPOHe MHeM 

CXeMbl KO!!OHKH (pHC.J) ycraHOBneHbl TyM6nepbl H KHO!!O'IHble Bb!Kl!IO'IaTenH. TyM 

nephi I- IV cnylKa T anSI BKniO'IeHHH H BblK!!IO'IeHH51 COOTBeTCTBYIOWHX aneKTpOMa 

HHTHbiX KpaHoa. T yM6nep V BK!!IO'!aer 3lleKrpoMarHHT V , nonHHMaiOwHH nnacTHH 

(9) (pHc.2). 0 Ha3Ha'!eHHH OCTallbHblX TyM6nepOB H BbiKJliO'!aTeneii POBOpSIT HB 

l!HCH Ha CXeMe. nynbT yrrpaaneHH51 paCnOJlO~eH Ha rrepenHeA CTeHKe KaMepbl (1 

( pHC.2) H 'iepe3 pa3'beM COeUHHeH MHOI'O:>KH!lbHblM Ka6eneM C HCnOnHI!TellbHbtl 

ycTpOACTBaMH. 

HarpeB KO!!OHKII no 80-90°C (ecnH aro rpe6yercH no y c noBHI!M pa3n e neHH 

npOH3BOilHTCH nponyCK8HHeM napOB BOilHO-CnHpl'OBOH CMeCH '!epe3 py6awKy XpOM 

TorpacjJH'ieCKoA KO!!OHKH . CMeCb HarpeaaeTCH B Kon6e c o6parHbiM xononHnbHHK< 

Ha Manora6apHTHOH nnHTKe MOWHOCTbiO 150-200 BaTT. 

f1epeMeWHBaHHe 3!!10eHTa. f1pH rpanHeHTHOM 3 !!10HpOBaHHH B 3 aBI!C IIMOC TH 

npi!MeHHeMOI'O aniOeHTa HCnOilb3 yeTCI! OUHH Hill! HC CKOnbKO CMeCHTellbHbiX COCyUC 

B nocnenHeM cnyqae nepeMeWHBaHH e pac TBopa yno6Ho npo1!3BOilHTb c noMOWbiO HI 

• • . 6 / 3 / B • 
rrynbCHOII Mai'HIITHOII Mewal!KH, npHMeHeHHOll B p a OTe • HaWeH ycTaHOB 

HaneTbl e Ha CMeCI!TenbHb!C COCY!lbl KaTyWKH III!Ta iO T C H nep e M e HHblM TOKOM. 11 Mllyll 

Cbl TOKa C03UaiOTC 51 MeXaHI!'IeCKHM npepbtBaTelleM. 3aM b!Ka HH e K OHTBKTOB npOHC X 

UHT !lOU neHCTBHeM BpawaiOweHCSI TpexrpaHHOA npH3 Mbl , HaUeTOH Ha OCb MOTO 

Cll-60 ( 60 o6 1 MHH) • . KpoMe roro, 'ITO c epn e'IHI!KII 3 pa3 a B c e KyHn y nonHI!Ma iOT 
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CHcTeMa RHTBHHH H ynpaBneHHH 

3neKTpl!'IeCKBH CXeMB yCTBHOBKH npeACTaanena HB pHC.3. 0TAenbHbie 6nOKH 

06BeAeHhl nyHKTHpOM H CHa6•eHhl HBAnHCHMH 0 HX H83HaqeHHH. 

EnoK nHTBHHH COAep*HT noHH*B!OlUHH TpBHC!jlOpMaTOp MOlUHOCTb!O 75-100 BT. 

0AH8 H3 BTOpHqHblX 06MOTOK ABeT HanpH*eHHe 6,3 B AnH nHT8HH51 CHf'HanbHb!X naMn, 

C Apyroi\ 06MOTKH HanpH*eHHe nOA8eTCH H8 BbinpHMHTenb, Co6paHHblll no MOCTHKQ

BOH CXeMe Ha repMBHHeBb!X AHOA8X il-305, ilnH yMeHbWeHHH nynbC8UHH TOK8 cny*H T 

KOHAeHC8TOp C eMKOCTb!O 20()() MK!jl. BbinpHMneHHb!H TOK nHTaeT ABHf'BTenb TpaHC-

nopTHpyiOlUef'O MeX8HH3MB H aneKTpOMBf'HHTHhle KpaH~. 

ilnH nHT8HHH H8f'peBaTenH KOnOHKH H CMeCH TenbHOf'O yCTpOHCTBB HCnOnb3yeT

CH TOK OT CeTH (220 B). Yepe3 pa3beM 6nOK riHT8HHH COeAHHeH C nynbTOM ynpaB-

neHHH. 

nynbT ynpaaneHHH npeACTBBnHeT C060i\ naHenb, H8 KO T OpOH H8 tPOHe MHeMO

CXeMbl KonoHKH (pHc.1) ycTanoaneHbi TyM6nepbi H KHonoqnbie BbiKniOqaTenH, TyM6-

nepbi I- IV cny•aT AnH BKniOqeHHH H BbiKniOqenHH cooTaeTC TBYIOlUHX aneKTpOMar-

HHTHbiX Kpanoa. TyM6nep V BKniOqaeT aneKTpoMaf'HHT V nOAHHMB!OWHH nnaCTHHKy 

(9) (pHC.2), 0 HB3HaqeHHH OCTBnbHb!X TyM6nepOB H BbiKniOqaTenei\ f'OBOpHT H8A

nHCH H8 C X eMe, nynbT ynpaaneHHH pacnono•eH Ha nepeAHeH CTeHKe K8Mephl (18) 

(pHC,2) H qepe3 p83beM COeAHHeH MHOf'O*HnbHb!M Ka6eneM C HCnOnHHTenbHblMH 

YCTpOllCTBBMH. 

Harpea KonoHKH AO 80-90°C (ecnH aTo Tpe6yeTCH no ycnoBHHM pa3AeneHHH) 

npOH3BOAHTCH nponyCK8HHeM napOB BOAHO- CnHpTOBOH CMeCH qepe3 py6awKy XpOM8-

TOf'pa!jlHqeCKOH KonoHKH, CMeCb narpeaaeTCH B Kon6e c o6paTHbiM xonOAHnbHHKOM 

Ha Manora6apHTHOH nnHTKe MOlUHOCTb!O 150-200 BBTT, 

nepeMeWHB8HHe 3niOeHTB . npH f'p8AHeHTHOM aniOHpOB8HHH B 3BBHCHMOCTH OT 

npHMeHHeMOf'O aniOeHTa HCnonbayeTCH OAHH HnH HeCKOnbKO CMeCHTenbHb!X COCYAOB, 

B nocneAHeM cnyqae nepeMeWHBaHHe paCTBopa YA06Ho npoH3BOAHTb c noMOWblO HM

nynbCHOH Maf'HHTHOH MewanKH, npHMeHeHnon B pa6oTe 
131 • B nawel1 ycTaHOBKe 

H8AeTble Ha CMeCHTenbHbiC COCYAbl KBTYWKH riiiT8IOTCH nepeMeHHbiM TOKOM. VfMnynb-

Cbl TOK8 C03A8!0TCH MeXaHHqeCKHM npepbiBaTeneM . 3aMbiK8HHe KOHT8KTOB npOHCXQ-

AHT riOA AeHCTBHeM Bp8lUBIOlUeHCH TpexrpaHHOH npH3Mbi, HaAeTOH H8 OCb MOTOpa 

Cll-60 ( 60 o61MHH) .. KpoM e Toro, qTo cepAeqHI!KH 3 paaa a ceKyHAY noAHHMaiOTCH 
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H onycKB10TC51, BO apeM51 38Mb!K8HH51 KOHT8KTOB OHH KOne6n10TC51 C '!8CTOTOii 50 repu. 

nepeMeWHBBHHe aa~e npH noaa'le 6onee KOHUeHTPH

poaaHHOro paCTBOp8 caepxy , KOI'A8 T5l~enbiii paCTBOp 6biCTp0 onycKaeTC51 BHH3 

H MO~eT nonaCTb B KOnOHKY 6e3 n epe MeWHB8HH51, Doc n eAHee H e aonyCTHMO, T8K 

3TO aaeT O'!eHb 3 ¢¢eKTHBHOe 

K8K 
npOH301iAeT BblMbiB8HHe 3 neMeHTOB 6e3 HX paaaeneHH51, I '1 'f 

3neKTpoMarHHTHbie Kp B Hbi , Hx ycTpolicTBO noapo6Ho onHcaHo a pa6oTe 

OK838nHCb yao6HblMH H H8Ae~HblMH B pa60Te 
3aeCb 38MeTHM , 'ITO T8KHe Kp8Hbl 

H ycneWHO npHMeH5110TC51 B APYI'HX p8AHOXHMH'!eCKHX ycT8 HOBK8X0 rAe Tpe6yeTC51 

pe3 HHOBhle wnaHrH . H no3TOMY a Haweli ycTaHOBKe HC-

1- III MO~HO y c Ta-
AHCT8HUHOHHO nepeKphlTb 

nonb30B8Hhl 4 M8I'HHTHhlX Kp8H8, XOT51 npHHUHnHanbHO Kp8Hhl 

HOBHTb BHe K8Mepbl H 38MeHHTb H8 o6bi'IHble CTeKn51 HH bie . 

DoHBOA TpaHcnopTHpyiOmero MeXaHH3M8. B Ka'!eCTBe aaHraTen51 cny>KH T 

aneKTpOMOTOP nocT051HHOI'O TOKa MC-160. llaHraTenb 3anycKaeTC51 apyqHyiO, a 

OCT8H8BnHB8eTC51 8BTOM8TH'!eCKH . 
DpHKpenneHHhlli K uenH pw'!ar npH ABH>KeHHH 

KB-8. 
OTKnOH51eT rH6Ky10 nnaCTHHKY, KOTOp851 BbiKn10'18eT KOHe'IHblli BbiKn10'18Te{!b 

MoTop HMee~ M8I'HHTHblli TOpM03 H 6biCTp0 OCT8H8BnHB8eT C51 , Dpo6er no HHep

UHH H OTKnOH eHH51 OT 38A8HHOI'O MeCT8 OCT8HOBKH rop83A0 MeHbWe TOI'O n y TH 

uenH, npH npOXO~AeHHH KOTOpOI'O noAnO~KH H8A 3Be3AO'IK8MH OCT810TCH HenOABH~

HblMH, 3THM AOCTHI'8e T CH TO'IH8H <jlHKC8UHH noano~eK . 

DocneAyiOIUHii nyC K MeX8HH3M8 npOH3BOAHTCH KHOnO'IHbiM BbiKniO'I8 T eneM 

"DycK np51Moro xoaa" . B 3 TOii uenH ycTaHoaneH KOHe'IHbiii BbiKniO'IaTenb KB-15, 

HB<JanbHOM nono>KeHHH KonneK-
KOTOpblli 38MbiK8e T uenb TOnbKO npH npaaHnbHOM 

Topa. Koraa pbi<Jar npoliaeT oT~aTylO HM nnacTHHKY H KB-8 aaMKHe T u enb , n yc -

KOBYIO KHOnKy He06XOAHM0 oTnycTHTb. VIHB'!e MeX8HH3M He CMO~eT OCT8HOBH T b -

CH 8BTOM 8 TH'!eCK H, 

06p8THblli XOA MOT0p8 npeaycMOTpeH H8 T OT c nyqaj;\, KOI'A8 Tp8HCnOpTHpy

IOWHii MeX8HH3M no K8KOii - nH60 npH'IHHe OCT8HOBHTCH H uenb He06XOAHM0 6yAeT 

nOA8Tb H838A . 

ycTpoeH H pa6oTaeT T8K ~e . KBK KpaHbi I-IV • DpH 

BKniO'IeHHH 51K0pb nOAHHM8eT nnaCTHHKY (9) (pHc .2) H noAnO~KH CB060AH0 BXOAHT 

3neKTQOM8I'HHT v 

B aononHHTenbHbiii KonneKTOp. 

K onnHMHpyiOmee y c Tp olicTBO noa po6HO onHCBHO BbiWe. 3aMeTHM TOnbKO, 'ITO 

npH H306pa>KeHHOM H8 CXeMe nono>KeHHH KOnneKTOp8 Ae T eK T Op H8XOAHTC51 H8A 

H8H60nbWHM OTBepCTH eM. 
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3aWHTH8H KaMepa BbinOnHeHa H3 CBHHU8 TOnWHHOii AO 10 CM , JlHUe B8H C T O-

pOH8 HMeeT 2 CMOTpOBblX OKH8 H3 CTeKna T<l>-5 T O nWHHOii 20 CM H caenBHB B BHAe 

ABYCTBOp'18TOii ABepH, 3TO YA06HO AnH BbinOnHeHHH peMOHTHblX H nOAI'OTOBHTenb

HblX pa60T BHyT pH K8Mepbl , KOI'A8 T 8M He llMeeT CH B biCOK08KTHBHblX npenapaTOB . 

B HH~Heli qacT H nHueaoli c T eHKH HMeeTC51 aaKpbiBaeMoe npo6Koli oTaepcTHe, qepea 

KOTOpOe npenap8T bl Bb!HHM810T H3 K8Mephl . 

ilpaKTH'IeCKOe BbJIIOnHeHHe p83P.eneHH5l p,3,3. 

Docne BKniO'!eHHH C HCTeMhl nHT8HH51 H ynpaaneHH51 yCT8HOBKH llHn e TK8 An51 

nepeHOC8 CMOnbi nepeBOAHTC51 B HeKOTOpOe CpeAHee nono~eHHe. J1 3 KOnOHKH , npo

MbiTOii KOHUeHTpHpOB8HHbiM paCTBOpOM 9niOeHT 8 (0,5 - 1M a - OKCHH306yTHp8T 

8MMOHH51 ) H BOAOii, OT6HpaeTC51 npH6nH3HTenbHO 1 / 10 '18CTb CMOn bi An 51 8ACOp6UHH 

p . 3 , 3 . Cocyahi aanonH51IO T C51 pacTaopoM aniOeH T a. CMeCHTenhHoe cocyAbi V 
1 

H V ~ 

HMeiOT 06beM 6 Mn, V 8 - oKono !:S Mn. HcnonbayeMhie pac TaOpbi HMelOT KOHUeH-

Tp8UHIO COOTBe T C TBe HHO 0,08 -0,12 -1,7M H npHI'OTOBn5110TC51 paa6aaneHHeM 1,7-2M 

p8CTBOp8 a- OKCHH3o6y THp8T8 8MMOHH51 C pH = 4, 75. B HH>KHHil COCyA p8C TBOp 

38C8CbiB8e T C51 '! e p e3 OTBepCTHe B npo6Ke, B cpeAHH ii H B epXHHii - 'lepe3 cneuH-

anb Hble BBOAbl, 

K acceT a c n oano)KKBMH BCTaanSieTC SI a rHeaao H KaMepa aaKphiBaeT CSI. 

KonneKTop yc T a H a BnHaae T CSI a Ha'IanbHOe nono>KeHHe TaK, 'IT06hi uH<jlpoaoli 

c<Je T'IHK noKa3biBan 999. Toraa npH paaaeneHHH OH 6yaeT noKa3hiB8Tb HOMep Kan

nH, HaxoaSinelicH noa paaHoMeTpoM. M e>KAY Kanneli H aeTeKTopoM ycTaHaBnHaaeT

CH H8H60nbwee OTBepCTHe KOnnHM8TOp8 . 

4 epe3 60KOBOe OKHO C llOMOWbiO M8HHnynSITOp8 BHOCHTCH npo6HpK8 C 8ACOp-

6HpOB8HHblM H8 CMOne p . 3 . 3 . H yCT8H8BnHB8eTCSI B I'He3AO H a WT8THBe KOnOHKH . 

DHneTK8 BBOAHTC51 B npo6HpKy H CMOna B3MY'IHB8eTC51, 3aT eM cycneH3H H OCTOpO~

HO BTHI'HB8eTCSI B nHneTKY Ta K , 'IT06hi B K8nHnnSipHY10 'I8CTb He BOWen B03AyX. 

DHneTKa nepeMewaeT CSI a KOnOHKY H qepea KpaH IU noaae TCH aaaneHHe. Koraa 

ac51 cycneH3HH BhiAaBHTCSI H3 nHne T KH, KpaH Ul aaKpbiaae T C51
1 

H H36bi T O'IHOe aaa

neHHe C HH M8eTCH 'Iepe3 CTeKnHHHbiii Kp8H OKOno pe3HHOBOI'O 6 a nnOH'IHK8 , DHne T

K8 nepeMemaeT CH B npo6HpKy, 8 npo6K8 repMe T H'IHO 38KpblB8eT KOnOHKy. 3 a TeM 
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BKnJ0'!8eTC51 CMeCHTenbHOe ycTpol!cTBO H OTKpbiB8IOTC51 Kp8Hbl H IV • noll Jl8B-

neHHeM OKOnO 1 8TM 9niOeHT npOXOJlHT qepe3 KOnOHKY CO CKOpOCTbiO 1 K8nng 

(0 , 0;j Mn) 38 40-45 CeKyHJl. 

H8)!{8THeM nyCKOBOH KHOITKH BKnJO'l8eTC51 MOTOp H ITOJlnO)!{K8 H3 K8CCeTbl ne

peMeiU8eTC51 ITOJl KOnOHKy. nocne ll8JleHH51 K8llnH MeX8HH3M •· BHOBb 38ITyCK8eTC51 H 

ITOJlnO)KKB C K8ITneii nepeMeiU8eTC51 ITOJl p8JlHOMeTp . ll8nee npouecc ITOBTOp51eTC51. 

KorJl8 npH H3MepeHHH 8KTHBHOCTH noK838HH51 npH6op8 npeBbilll8IOT nonoBHHY 

lllK8nbi 1 uenecoo6p83HO ITOCT8BHTb MeHbWee KonnHMHpyiOIUee OTBepCTHe H onpeJle

nHTb K09qlqJHUHeHT nornoiUeHH51, KOTOpblfl Jln51 p83HbiX aneMeHTOB p83nH'leH. 

Te K8ITnH, KOTOpbie Heo6XOJlHMO HCITOnb30B8Tb, MO>KHO H3Bneqb H3. KonneKTO

p81 KOrJl8 OHH OKa>KyTC51 npOTHB OKH8 9Kp8H8, nH60 Cp83y ITOCne H3MepeHH51 8K

THBHOCTH H8llp8BHTb B JlOITOnHHTenbHblH KOnneKTOp. lln51 9TOrO HY>KHO nepeJl ITYCKOM 

JlBHr8Teng BKniO'!HTb aneKTpOM8rHHT V 

no)lrOTOBK8 K O'!epeJlHOMy OllbiTy llpOH3BOJlHTC51 'lepe3 2-3 JlH51, KOr)l8 38 C'!eT 

p8CIT8Jla KOpOTKO>KHBYIUHX H30Tonoa 8KTHBHOCTb CHnbHO CHH3HTC51. KonneKTOp oc

ao60>KJl8eTC51 OT acex no)lno>KeK H B03Bpam8eTC51 B H8'!8nbHOe nono>KeHHe. KonoH

K8 H ITHITeTK8 TlU8TenbHO npOMblB810TC51 BOJlOH. 

3axniO'leHHe 

H8CT051IU851 ycT8HOBK8 JlnH p83JleneHH51 npen8p8TOB p . 3 . 9. c BbiCOKoii paJlH0-

8KTHBHOCTbiO HMeeT XOpOWHe 9KCnnyaT8UHOHHbJe X8p8KTepHCTHKH. 38 WeCTb MeC51-

UeB 9KCnnyaT8UHH H8 HeH 6biiTO C)lena!IO CBblllie 20 p83JleneHHli, llpH'leM KBKHX- nH-

60 HeHcnp8BHOCTeii HnH H8pymeHHli B p86oTe He o6H8PY>KHnOcb. YcTaHOBK8 npoCT8 

B o6p8IUeHHH H npH He60nb1110M H8Bb1Ke p83)leneHHe MO>KeT BbiiTOnHHTb OJlHH one

p8TOp. 

0CHOBH851 uenb, ITOCT8BneHH851 npH C03Jl8HHH 3TOfl yCT8HOBKH
1

- 06ecne'IeHHe 

p8JlH8UHOHHOfl 6e30IT8CHOCTH npH xpoM8Torp8¢mqecKoM p83JleneHHH BbiCOK08KTHBHbiX 

npen8p8TOB, ITO H8111eMy MHeHHIO, JlOCTHrHyT8 . 38 9TO rOBOpHT TOT qJ8KT, 'ITO llpH 

pa3JleneHHH cyMMbi p . 3 . 9 . c paJlH08KTHBHOCTbiO oKono <l r - 9KB. p8JlH51 nony'!aeM851 

HCITOnHH TeneM Jl038 p8JlH8UHH He npeBbl1118eT i 0Mp. 

EcnH JlOnonHHTenbHO ycTaHOBHTb ycTpOliCTBO JlnH 3anycK8 Tp8HCnopTHPYIOIUe

ro MeX8HH3M8 ITOCne ll8JleHH51 K8ITnH H 111HpOKOJlH8IT830HHhlli p8JlHOMeTp C 38ITHChl 

BBIOIUHM ycTpOHCTBOM, TO npouecc 9niOHpOBBHH51 6yJleT BbiiTOnHHTbCH BBTOMBTH'IeCKH o 
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