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Cy~eCTB,YDm.e B H8CTO~ee BpeMK MeTO~ BCC~e~OBaBHH 

rpaB~&UHOHHOrO ~RT8 06~ananT ~OM He~OCT8TROB B 

nepeCTSDT 6HTL npBMeBBMHMB B Henocpe~CTBeHHOI 6BHSOCTH 

0'1' RpB'l'BlleCROI 'l'Otnm. B CMSI C STBII B JJH~ OWIH paspa-

60T8H8 MeT0~8 BCC~e~OB8HBS ttpB'l'B~eCKOrO COC'foaHBH 

B8Dl8CTB8/I/ 111 COS,I(8H8 JCT8HOBR8 ,ltJJJl BSMepem!l rpaBKTa

nftOHHOrO ~8RT8 M8'1'0~~M npO~CR8HRH HeiTpOHOB. 0nBCHB88M8S 

JCT8HOBR8 fiOSBOJJJieT onpe.JJ;eJIJI'rL nponyCR8HBe HeiTpOHOB 

'l'OHKBM rop11130H'1'8XLHHM ~OeM :aemeCTB8, HBXO~CH B 

TepuOC'1'8'1'1ilpJeMOM o6pas:ne, RS:3: cjymavm TeMIIepaTyps B 

MeCTOp8CIIOJIOZeiDJJt ~OS: BeOleC'rBa. ,UOfiOJlHH'fe.JIDHHe RaJIH6po

BO'qHH8 B c)OHOBHe HSMepemm fii:)SBOJUDlT IICXO.llHYD B$pManD> 

0 DpODyCRaHHH 06pas:na npeo6pi80B8'1'L B S8BHCBIIOCTL UXOTHOC'l'B 

B8Dl8C'l'B8 0'1' BHCOTH 111 TeMIIepa•ryps • 

0CHOBHHe OC06eBHOCTII yc•raBOBKJI onpe~eJUD)'fCSI Tpy,lUiOCTJDIH 

pe&nmS8nHlll RpBTBlleCROrO COC'l')HHBH Be0l8CTB8, cne:najHKOI 

HeiTpOBHOrO SRCIIepBMeB'1'8 JI Tpe6yeMOI 'l'O~OCTLD pesy~T8TOB 

BSMepeHHI. ~TenLBOCTL H MHOrORp8TBOC'l'L ~or:neCRB noc~e

~OB&T~BHX BSMepeHBI odyc~OBXHB&m'l' He06XOn&MOCTL 8B'l'OM8-

THSaQHR H BXXD~eBBH 3BM B CBC'1'8yY ynpaBneHBH SRCnepBMeHTOM. 

CxeMa ycTauoBRJI. re011eTpu sttcnepHMeHTa m cxe~ 

ycTaHOBRB noxasua Ha puc.I. 

UyqeR seiTpOHOB OT BMDy.XDcuoro peaxTopa HEP OHHH (I), 

npome.n;nml ~epes saMe)lJIIITMD, nona.naeT ua cBcTeMY «)opo

PYDDUDC ROJI.JilD'aTopoB ( 3) • CWo:popoBamml llJIOCRd ueiTpoHBHI 

~ex c ce~eHHeM Ix20 MM2 nocra,I~;aeT ua odpasen, uaxo,lU!1ItHics: 

B ROHTeiHepe-TepMOCT8Te (6). 
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Ka.D;r.meBHe JJITOpRE: (5) IIOSBOJISmT nepetq>HBST:& COOTB6TCTBYJ>

tnHe IIOJIOBHBH HeiTpOBHOrO nyqK8 npH ,I.UICT~OBHOM BRJ11)118HJIB 

aJieRTPOMBrHBTOB (4). HeiTpoHH, npome~He 11epes o6pase~, 

nona.n;amT sa .neTeRTop (7) ,z coo~rBeTCTBy.I)U(Be aJieRTpnecxHe 

mmyJI:&CH C ,IJ;eTeKTOpa IIOCTYIIaD~r HS ycTpOICTBa ,neTeRTOpHoro 

-rpaxTa (I7-I9). Ilpz aToM. nponyex~TCJI m.mynca, BMIIJIHY.na 

xoTopsx npeBHIUaeT noporoBoe ssaqesme, sa,naHHoe .D;HCxpBMBHa

TopoM ( !7) , a BpeM.R IIOCTYIIJieHHJI S8XO.IJ;H'l'C.S: B npe)J;eJISX 

sa,nrumoro yc'l'pOICTBOM (!8) Bpel4eBHoro OKHa ,ItJIJI TeDJlOBHX 

seiTPOSoB. npome~e HMIIYJI:&CH liO.IJ;SDTc.a: sa 6ac-rpo.nelcTBYD~ 

nepecqeTHyD cxeuy (I9), saTeM :IocJie cooTBeTc'l'aym~el ~pMH

poBKH nepe.namTCJI (no KOaRCHaJI]):IOMy xaoe.m - IOOOM) sa 

BXO,IJ;BHe BeS'l'RXH (20) perHCTpa (2I) CO cqeTHHM BXO)J;OM. 

oJI8R'l'plAeCRH8 nmyJI:&CH 0'1' .IJ;8'1'81tTopa MOHHTopa ( 2) 8H8JIOrHtmo 

nepe.namCJI B perHcTp (22). ,llJm·re.m,socT:& axcnosmnm ycTasaB

JmBae'l'ca: npz noMOutH TaiMepa-pe:rmc-rpa (23), OTC'qll'fHBSJ)Dlero 

11HCJIO CTapTOBHX mmyncoB peaxropa. Tioxasamm perHcTpOB 

.IJ;8'1'8R'l'Opa, MOHKTOpa, TaiMepa H perHCTpa IIOJIOXeHHR OOpas~a (27) 

IIOCJie OI<OH11amul Raa,IJ;OrO HSMepe:EnUI IIOCJie,IJ;OB8TeJI:&HO onpaum

BaD'l'CJI ( 24) t BHBO,lJ.fl'l'CJI Sa UBibP:meqa'l'8D!n8e YC'l'pO:ICTBO ( 25) 

H O,nHOBpeMeHHo MOryT OHT:& nepe.llaHH ( 32) B SBM ( 33) .ztJUI 

o6pa60TKB. 

CBcTeMa nepeMe~nesu oopas:~a (8-!6) nosBOJIS:eT UJI&Bso 

YCT8H8BXHB8T:& (C 'fO'qHOCT:&D )1;0 ·),! MM) IIOJIOZ8HH8 ROHTeiHepa

TepMOCT8'1'8 (6) IIO Bep'l'HRanH ()') H ropHSOH'l'aJIB (X). 



- 4 -

KapeTRa (8),cny.zamag ~ BBe~eHHH o6pasna B ~eR H 

mme~emm xs ~a~ H no,IJ:beMHHR (IO), CJ1YX811ld .ITJISI nepeue

•eHBH o6pasua no BepTHRSXH ua :paccToBHHe ~o IOOO MM, 

DpHBO,ItSTCJI B ~D8HH8 ,nBIII'8'1'eJIIIMH nOC'l'O.fiHHOrO TORS ( I3) 

~epes pe~TOPH (I2) H ~epBKqR&e M8X8HHSMB (II). Ha o6MOTKY 

BOs6~eHBH u axopL ~uraT~ no~aeTca o~aRoBoe no BenH-

10018 H8npmt8BBe 0'1' JI.BYX '9JI8KTPOII8DI1!HHHX YCBJIB'l'eJiel 3MY (I4). 

PeBepc .nBBE8HBH ocymeCTBXR8TCH B3M8H8HB8M nax&pHOCTB 

ua:npsxeua ua Jmope nuraTe.mi ( nepeRJlJOlleHHeM ua:npoemm ua 

o6MOTR8X yupaBJiemm 3MY) • ,1lBD9HBe orpamrcnmaeTC.S: npu 

nOMODtf4 KOHil8BHX BllKJD)1l8Te.ztel ('3) B peJie ynpaBJieH& ( I6) , 

KOH'l'BRT!:l KOTOPHX B!:lKJII)t{aJ>T COO'rB8'l'CT:Byl)UlH8 06MOTKH ynp8B

JI8HWI 3MY, xor.na o6pasen saHmaeT o.n;Ho us xpaluux nOJiozeHd. 

YnpasxeHue nepeue•eHBeM o6pas~i npoucxo~ no CBrHaxaM us 

JCTpOitCTB ,llBCT8HltHOHHOrO PJ1D!O::'O ( 26) B 8BTOM8TneCROro 

(28-3I) ynpasxeHu. liBCTam:tJIOHltoe CJitmeHBe sa nepeMemeHBeM 

o6pasna OCYlJl8CTBJlfi8'1'CJI DpB UOMt)U1B CeJILCBHOB-~8TtlBROB ( I5) 

H CeJILCBHOB-DpB8MHBROB ( 26) ropHSOHTSJILHOrO . · H B8pTH-

K8JlbHOrO ·~· ;nBDeHd. DlKaJJH OeJILCBHOB-DpH8MHBKOB UOSBOJISDOT 

onpe~eJUITL nOJiozeHBe o6pasua c T01DIOCTLI) 0, OI% OT sHa~eB& 

MaKCIDI8JILHoro nepeMeuteBHR:. Kp01ae Toro, ce..m,cBH-npHeMHBR Y 
CH86JteH 8JI8JC'l'p}J'q8CRBM ~8'l'~OM, COCTO~ BS BCTO~a 

cBeTa, WOTO.llBO~a u .llBCRa-npepHBSTe.Jia c OTBepcTUMH. Gq)opn

po:eamml nmync OT ~8'1'~8 (2B) DOC'fYII88T B perBCTp 

no.nozemm: o6pasua (27), a Tmam B c'tleTliHR mara nepeMeuteH& 

( 29) , OTC'IBTHBBJ)utd s~amme npHpatlleHBe Y - oT 

O,I MM ~0 I2,8 MM. 
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JlorJAecxaa: noCJie.rtOBaTeJIDE:ocT:& X,Y nepeMenteHd, 

perHCTp~ H BHBO,I(S ,I(SHHHX Oipe.rtexHeTCS: nporpaMMHHM 

ycTpOICTBOM (30) • 0CHOBHOI ~:JI BSMepeHd (nporpaMMa X,~ -X ) 

mum11aeT noCJie.rtoBaTeJIDHOCT:D CJte.IJYI)ntHX onep~: 

I. BBe.ne~me oeipasna B nyt;:ex; 

2. nepeMenteHHe oeipasna nc' BepTHKSXH Ha o~ mar; 

3. perHCTPBitBH ueiTPOHOB, upome.rtmHX 11epes o6pasen; 

4 • BHBO,I( l(BHHHX; 

5. BHBe.rteHHe oeipasxta HS r:ycma; 

6. perHCTPB.llU npmue,IOIIHX HeiTpOHOB; 

7 • BHBO,I( .nammx. 
IIporpaMMH X,2¥,-X; X

1
4Y;-X WIH ¥,8Y,-X OTJnrqBJ>Tcs: 

OT OCHOBHOI nporpaMMH TeM, ~TO onepSitHH 2,3 H 4 BHITOXHHDTCS: 

2,4 RnH 8 pas COOTBeTCTBeHHO. qaCJIO TSRBX maroB B K8Zl'(OM 

ItHRXe HSMepeHHI OTC11HTHBaeTCS: DpH UOMODtH C~8T11HK8 (3!). 

~ ynpaBneHBH 8RCnepHMeBTOM npe~CMOTpeHO BCUanbSO

BaHHe MBJIOI 3BM, RO'l'OpaJI BHDOJJH.R:eT HSROJIJieHHe, onepaTHBHYJO 

(nepBH11HYD) odpadoTRy nocTyn~ntel HajopMSitHH H nxSHHpyeT 

yCJIOBBH HSMepeHHH no pesy~TaTaM odpadOTRH. YnpBBnHDJJtHI 

RO,I(, UOCTyn~ HS 3BM B perECTp (34),BHOCHT HeOdXO~e 

HSMeHeHU B xo.ne axcnepnteH'l'a, uanpoep, xoppeRTupyeT 

BexB1iHHY mara nepeMenteHHS odp88It8 B OUTHMSX:DHOM COOTB8TCTBHH 

C XO,I(OM (ItpyTHSHOI) HCCXe~eMoro 11{8CTR8 HSOTepMH, S~SHHOI 

T011HOCT:DD H l'(OnyCTHMOI ~TanDHOCT:DD HSMepeHHI. 
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YcTSHOBICa TeMIIepa'fYPH o6:pasna, HSMepeoe H no.n.n;epa:uMHBe 

ee SBa~eHBR C BHCOKOI TO~OCT]D o6ecne~eTCS ~CTyneB

~aToi CIICIJ.'8MOI TepMOCT8TJJpOB8B.M, BICJJI)~aDJQel T6pMOCT8'1' (35), 

pery.mTOpH '1'8Mll8P8TYPH T8pMOCT8T8 (37) 1! o6pasna (36), 

YCTPOICTBa HSMepeBHH H sanaHBB TeMnepaTY.PH (38). 

PaCOMOTPHM OC008BHOCTH OTnen»BHx CHOTeM H YCTPOICTB 

OITHOHB88MOI YCTSBOBKH. · 

KoBTeiHep-18J>!OOTaT. 06pasey. (pzc.2) 

koHTelsep-TepMocTaT paspa6oTSB ~ no.n.n;epzaHBH TeMnepaTYPH 

HOCJie;oyeMoro 00p89Ita B HHTepBBJie 20°- 60°C • 0CHOBBH8 

SJieMeHTH ero CJie.IJ.Yl)IQHe: BHeDUJ.Ss: ICopo6ICa (I), BHYTP8HHJlfl 

xopo6xa (2), axpaH (3) H xpliiiiBa (4). BHeJDB.S:S: B BHYTPeHHJm 

ICOp06KH BHJIOJIH8HH C ,llBOIHJIMH C'1'6HRaMH, M6ZJ)y ICOTOPDB 

llpOXO.ItJriT '1'6pMOC'1'8TJriPYI)uta.Jl llH,1J;l< OCT:D • ,nJig IlpOXOll.,ll;8ImJI 

Hei:TpOBHOrO JIY11K8 B CT8HIC8X KOBTeiBepa BM8MCJI 8JI.DIPJHH8Bl:l6 

oKHa (5), c pasuepaMH 50x200 'N.,;. TepuoeTaTzpYJJDtaa: DJtiCOCT:& 

nooTynaeT Bo BHJTpeHH»m xopo6Ry, saTeM ~epes RPHmlCY BO 

BHem&mm KOpOOKJ. llp~eM topMBpOBaBBe JIOTOK8 ~OCTH B 

Kopooxax ~ocTHraeTCH BHyTpeHH~MH neperopo~SMH. K xp&miCe 

sa TenxoHsoxaTopax no~Bemeu odpaseu (6) - anmMBHBeBHI 

cocy~ c BHemHHMH pasMepaMH 250x80x40 ~ 11 BHyTpeHHHMH 

pasMepara 220x50xiO •3, sano.nHSieMHI BCCJie;oyeMHM BemecTBoM. 

BeBTan:& (7) c~ ~ no~qesHH o6pas~a x CBCTeMe sa

noxaesBH. C no~m r~onpeeea oopase~ npoBepeH ~o ~asxes:ra:s: 

I 50 8'1' • llpB , STOll JIO BCel ,1VIHH8 o6pasua B8118H8HB8 TOJ11lUIIDil 

pado~ero o~eua He npeBHmaeT 0,03%. 
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Pa6o~ o6~eM o6pas~a B mrrepBa~e TeMnepaTyp 20°-35°C 

onpe~aneu BSBemBB8BHeM nycToro o6pas~a • o6pas~a, sano~

HeHHoro ~CTKXXBpOBaHHOI BO~OI, C HCIIO~SOB8HK8M TaG~ 

SH81!8Hd IJJIOTHOCTH BO'JiJ:J/2/ • To,mOCT:D onpe,neJieHM 06~eM8 oCS

pas~a npx o:rrpe;o;ueHBol TeMIIepa•rype cocTaBJDieT 0,05%. 

HanOXHeHBe oCSpas~a HCC~e.nyeMHM 8'1'8BOM BHDO~eTCJI MeTO,lJ;OM 

nepexoH,IJ;eHC&lllDI ( npH oua.n;en:a .o6pas~a .no TeMnepa-ryps 

-70° -0°C) • JLm rpyCSoro onpe,JJ;eJl9HHS: KOJD111eCTB8 9'1'8H8, 

sano~~ero oCSpase~, xcno~sy9TCR MaHoueTp, a ~ CSo~ee 

T01!BOrO-BSBemHB8HBS o6pas~a~ q!CTOT8 9'1'8H8 B o6pas~e 
lilol)( 

;o;ocTxraeT 99,97% ....a(oOLe~ SanaHHoe ssaqesxe cpe~el 

n;I.JOTHOCTB B80leCTB8 MOlt8T 6HT:O CIOJ!l"leHO C OJDICSKOI, He npeBH

IBOOlel 0, I%. Bee xoHTe:IHepa-Te:puocTaTa c o6pas~ou ,., 50 Kr. 

CHcTeMa TepuocT&T!pOBSHBH o6pasga. Oco6eHHocTH 

HCC~e,nOB8HM CBOICTB 8'1'8B8 npH ~6~eHBH K xpHTH1!eCKOI 

TOqxe "~OCTL-nap" onpe,D;8XKXI TpeCSyeuym T01!HOCTL no,n

,1J;epz8HM TeMIIepaTypH oCSpas~a T. HanpDep, 'q'l'OCSH .nocT~b 

o6J.raCTH t.lkj)liq? = 5~!0-6, Heo6:1CO~O npH6DSHT:OCJI K KpHTH

T.IeCKOI TO~e Tip Ba 0,00!5°, ~pB-qeM ,D;ODJCTBMHe OTKXOH8HHH 
NIO'Iac 

TeiUiepaTypH T Sa Bpeu HSMepes:d (MSI 0~01 BSOT8PMIJ) Be 

6oJiee ±. 0,0003° • CHCT8118 TepM0·3T8'1'HpOB8HM oCSpasna, OTBe

T.ISI)utaJI Tai<BM Tpe60B8HlfJDI, COCTOHT HS .JU3YX CTyiieHel. B 

nepBol cTynemt HcnonsyeTc.s: npollliiiJieBBHI TepMoc'!'aT, npne• 

BO,na HS TepMOCT8T8 IIO,JJ;88TCR B KOpOCSKH, OKpyz81)DtH8 o6pase~. 

Ins HCIIO~Syeuoro T8pMOCT8T8 KpaTKOBpeMeHHHe HSMeHeHBH 

TermepaTypH + O,OI0, a ,u;OJiroBpeMeHHHe HSMeueuu .no+ 0,0!5°. - -
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ilpl0118H81m8 ]J)3yx M8CCHBHHX KOp060R, BCT8BJI8HBHX O,ItH8 B 

lJ:PyryJJ C BOS.nymHO:I npOCJIOihtOI, IIOSBOJISI8'1' CrJI8,ZU!'f:& ROJie6aHU 

TeMnepaTJPH Ha ocSpas~e ~o ±0,005°C, c ue~eBHHM yxo~oM 0,005~ 

H8 I 0 JiiSM8H8!1U ROMH8'l'HOI TeMIIep&'l'YPH• 3a :speD BSMepeHd 

O.IJ,HO:It BSOT8PMH ( - IO ~ac) '1'8MIIepa'.eypa B ROMH8'1'8 MOSeT 

MeHJIT:&CS: B npe~e.ux ± 2°, a TeunepaTY.Pa o6pas~a - B npe~e.nax 

, ± 0, 02° • Bo BTOpol CTyne~ ,ItJJJ1 6QJiee 'l'OtUIOrO '1'8pliiOC'1'8'1'JiiPOB8-

HBB Bcno~syeTCH oxpy.zam~ o6pase~ sxpBH c uarpeBaTaneu, 

npneu TeMIIepaTJl)a sxpaHa no.u.nepmmaeTcs: aB'l'OMaT~ecn, c 

TOtUIOCTLD ± 0,001°. 3RpaH (c pasMepaMH I50xi80 MM B BHCOTOI 

250 MM) HSrOTOBJI8H D aJtDtliHHeE.ol W~rH, TOJIDtBHO:I 70 MHRpOH. 

HarpeB8TeJID SxpaHa BHTIOJIHeH HS MaJ'IraHHHOBOI IIpOBOJIOIQI (con

pOTHBJieHBeM "" I , 2 KOM) , paBHOMepHO npmtJieeBHol: H8 H8pyJtHO:I 

noBepXHOCTH sxpaBa. ConpoTHBJieBHe BarpeBaTe.JUI ua xp:&IIIKe 

8Iq>8H8 BH6paHO '1'8KBM, ~0 npH ESMeHeHD TORS ~epes Barpe

B8'l'e.JD), '1'8MII8p8Typ8 BCero SxpaB8 M8Rfi8TCJI paBHOMepBO. 

Cxeu :ra:sMeBemm :ra: pery.u:poBaBu TeMIIepaTYPH.m>;KBe)teHa 
{ 

Ha PliC._ .S._ JlaTllHKOM TeMIIeparns SBJIS:8'1'CJ! IIJI8'1'11HOBHI Tep-

MOM8Tp COIIpO'l'BBJ18BU (T), pasuemaeMI:II Ba BHYTP8BHel C'l'Opoue 

sxpua • .UaT1U!KOM B8JDI'DUl!ll Toxa, npoTeK8DIItero ~epes TePMo-

MeTP, JIBJJS!eTcs: o6pas~oBU R8TYJIIR8 conpoTHBJielDUI ( R H ) • 

l'Ja,'ueoe H8.1IpD8HI!Ul H8 T8pYOM8'1'P8 (ljt) H o6pas~OBOI RSTYJDRe 

<,f(2·? no~tm'l'os: ua BXO;ll& XI B X2 ~oro no.nyaBTOMa'fJI

~ecxoro noTe~oMe'l'pa (I), RX&cca 0,005, r~e cpaBHHBaDTCH 

C JCT8HOBJI8HHHMH B8IlpU8BHmm j~ H .Jfx2 , COOTB8'1'CTBYJOIQDH 

88Jt8BHO:I TeMIIepaType Slq)8H8 B 'lORJ TepiiO'M8Tpa. llpH OTRJIOHeiDIJI 

TeMnepaTYPH sxpaua OT s~HHol Bos~ee nanpazeBHe paccor

JiaCOB8JWl ( JI - IlxJ:) JCHJJJIBa8'l'CJ! WoTOROMII8HC8IlHOBHHM yc:wm

TeJleM (3), S&T8M no,naeTCS ~epea ROMMyT8'1'0p (4) B8 BXO~ 8CT8TH

~8CROrO peryARTOp8 (5). 
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K BHXO~ acT&THtrecRoro pery~opa, RBnBD~eroca MOCTOM 

nepeMeHHOrO · TORS, IIO;ItRJJJ)'i8H SJieK'fPO,ItBBI'8'1'eJib, H8 OCH 

ROTOporo saxpenxeH ~~TH-o6opoTHHi p8BHCTOp R! (I ROM). 

3BaR sanpszeHBH paccor~aco:aaHBH onpe~enHeT uanpasxesme 

Bpa~eHM, a BeJillqpma STOrO H8np8lt8HHSI - CROpOCT:& Bpa~emm: 

peSHCTopaRI. llpH 8'l'OM YCTBHS~HBaeTCS He06XO~Oe SHa'ieHHe 

TORa B J.l81DI HarpeBaTeJIS: (H) • Ha'i~md TOR HarpeBaTeJUI (8 .Ma), 

ycTauaBJDmaeMHI npH cpe,IJ.HeM sHatreHHH conpoTHBJieH:rm_ R L, 

onpe,neJmeT BOSMODHe npe;n;eJIH peryJmpOBaHHR TeMIIep8T}'PH 

(+ 0,02°). AHaxorBtrHo oc~ecT~HeTcs perymrpo:aasHe TORa, -
npOTeKammero 'iepes TepMOMeTp. DpH OTRXOH8HKH TORS OT sanaHHOI 

BeJJJilcntHB, BOSHHR81>Ulee Hanp.BXeJme paccorJ18.COB8Hml ( U 2 - U x2) 

ycHXHBSeTCS (3) H no,naeTCH (4) H8 BXO;D; 8CT8THtreCROrO 

pery~opa (6), RO'l'Opui npH nOMOmH ;n;eCSTH060pOTHOrO peSHCTOpa 

g2 (!00 OM), BKnm'i8BHOrO nocxenOB8Ten:&HO C peSHCTOpOM 

(20 ROM), perymrpyeT BenHqHH,Y TORS B He06XO;n;HMHX npe;n;exax. 

Hcno~so:aaBie o~oro noTeanxoMeTpa (I) c xopua~BHM 

e~eMeHTOM (2) I YCBBIT&XeM (3) nnH pery~OB8KRH TeMnepaTypH 

9ICp8!18 B TORS, '1'8pMOMeTp8 IIOSBOJUIIT YMeH:&Dilf'f:& BJIJUIHJ~e HSMe

H8BKS ROMB8THOI TeMIIepaTypH' COOTBe'fCTBym~ee HSMtHeHHe 

noxasaHllf.[ noTeJIIlliOMe'!'pa H ,IJ:pe:l<l HYM ycHJIHTeJIJI o;nm~axo:ao 

BJIUe'f ua o6a cxma.n:a peryJDIPOBaHJm). llepeRJII)'ieHJie BXo;n;o:a 

nOT8anHOMeTpa H 8CT8TB'ieCRHX peryJIH.'l'OpOB OC~eCTBJUI8TCR 

ROHTSRTSMK nporpaMMRoro ROMMYT8TOpa (4), HM8DUlero peBe 

:apeMeJIB H8 9JieRTpO,ItBHI'8TeJie ( 88 Ru.n;Iil IU1IUI pa60TH peJie 

BpeMeHB CH8'iaB8 H8 2 MHBYTH IIO~KnD'i8eTCS CHCTeMa pery~

pOBaHBH TORS, S&TeM H8 ? MBHJT - CHC'l'eMa pery~OB8HHH 

TeMIIepaTypH), DpHqeM H8 BpeMH R~oro nepeKXD'ieHBH IIOHH
aaeTCS 'iy'BCTBHT8JI:&HOCT:& IIOTeJIIU£OMeTpa • 
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Heo6xo~e noxoaeHBH nepeR~~aTaxel BXO~a • ~BCTBH

TeJIDHOCTJI noTeHJniOM8Tp8 yCT8H8EJiliB8DTCS: npH TIOMOUlH SJieRTpO

niii'aTeJiel, saxpeiiJieBHHX sa ocJJ nepeRJII)118TeJiel (PI, .P2). 

Tpe60BSHB8 R CT86XXbHOCTH KCTO~HROB DHT8HKH, pery~B

pyJ)tne:l CXeMY, onpe~eJmeTCSI TeM, ~0 HSM8H8HH8 H8JipJm8RHS 

H8 TepMOMeTpe ( (,(I = O,IB npB TORe I Ma) H8 .AIJ1 = 0,04 MRB) 

( A Ui =4.I0- 7 ) COOTBeTCTByeT ISMeHeHJm TeMIIepaTypH 9RP8H8 -~( 0 
BS 0,0001 • C~e~OBSTenbHO ~onyCTJJ:M8 OTHOCHTeJIDB&H HeCT86HJlb-

BOCTL TORS - I0-
7 

, K8K B ~term TepMOMeTpa, '1'8R Jl B ;nenH 

cTapmn ~exa.n; noTeHIUIOMeTpa {JA). Ha~IpUeHxe nHTSHifJI no~aeTCJI 

C xpeMBBeBoro CT86HXX'l'pOH8 l8I8E (TeMnepaTypHY:I KO~IUBeHT 

Hanp&aeRKR ± O,OOI nponeHT/rp~yc), nouemeHBoro B repMeTxq&y~ 

~aJieBHI CT8R8B, S8T8M B MSCXSHHI TepMOCT8T (TC) C T8MnepaTypol 

39,6 + O,OI°C, npXlleM H8CT86BJ!bHOCTL TeMnepaTypH BHYTPB -
CT8Ka&8- Be xy.Ee ± 0,005°. Pean:&HSH HeCT80HXDBOCT» H8npRE8HifJI 

R8 CT86&1!1TPOH8 A~ = + 2.!0-? • KpoMe Toro, H8DPJm8HRe sa 
u -

CT80~TpOH fl0~88TCS: OT RCTO~IKS C SJI8KTpOHHOI CT80HXH88n&el 

(ECY) ~epes ~ono~•~enbBYD cxeNy Ba nyx cTaO~TPOHax, 

noMemeHBYD B TepMOCT8T. 0TRJIOHeHHe TOK8~A OT HOMKH&nLHOrO 

SH8~8HBH MOEeT ~8TL H80~8KOBSe BSM8H8HifJI U XI H U x2' 

eCJIB :IX Be~ OT~aDTCS OO~Lme, 118M B ~8TBepTOM SH&Ke. 

3H8118HX8 STOrO TORS YCT8H8BJIIBS8TCS nepe~ R8~8~0M pery~

pOBaBU TeMJiepaTypH, T.e. npoepRO I pas B CYTKH, H yxasaBHJ:ll 

~RT MOEeT KMITL M8CTO. llOSTOMY COnpOTXBX8HHe 00p8SUOBOI 

R8TymRX (T&REe TepMOCT&TmpyeTCS B M8C~OM TepMOCT&Te H8 

± 0,005°) ~ono~.ra.axo ~o ssa~eBHH conpoT~eaaa TepMoMeTpa 

npH RPHTK118CKOI TeunepaType (Kor~a CT80KXLHOCTL TeMnepaTypH 

~o~a OHTL B8JJ:BUCme:l), H HanpBEeHRe H8 K8TymKe COnpOTKBJieHHH 

JI TepMOMeTpe 0~8ROBH. 
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MOry'l' 6&'1':& 06'.hJICB8Hli TeM, 'ITO peaJI])R8JI '1'8IIJIOBBJI DOC'l'OJIHHB.fl 

BpeMeBH 8Kp8H& ("' 7 MIIH) He DOSBOJIJle'l' MI'BOBeHHO otpa68THB8T:& 

yxo,nl:l TeunepaTypH. BoJl:&m&H TtUIJ10BaJI DOCTOJIBH8S: BpeMeD 

KOBTeiBepa-TepMOCT8T8 yYeH:&maeT HeCT86BX:&HOCTL TeMnepaTypH 

o6pas~a DO Cp&BH8HBD C HeCT86BnoHOCT:&D Teunep&TYPH 8xp8H8. 

HecTa6HX:&&ocT:o TeunepaT~ o6pas~a (sa IO qacoB) ae npeBsmaeT 

± 0,0003°C. BpeMH ycT&BoaxeHBS reunepaTyps 4-6 qacoB. 

TeunepaTypa o6pas~a BSMepseTCH npx nouom. nnaTHHOBoro 

TepuoueTPa (c ToqaocT:&D a6conmTaol rp~oBKH ± O,OI°C), 

nouemeBHoro B aMDy~, npBRneeHHy,D K o6pasuY B aHa~orzq&oro 

no~aBTOMBTmqecKoro noTeHUBoMeTpa. Hcno~soBaRHe T&Kol 

CX8MH UOSBOJIJleT onpe~enRT:& HSMeHeHHe TeMnep8TJPH o6pas~a 

C TOqaOCT:&D ~0 0,000!0p, T.e. C paspemeHHeM nn&TBHOBOrO 

TepuoMeTpa. rp~eBTH TeMUepaTypH Ha o6pas~e. xsuepeHBHe 

npii UOMODtH !5-Tll CUaiHOI TepMOD&pJ:l Me~-KOHC'1'8BT8H, He Bimle 

o,ooor0c. 

CKOTeM& perHCTpag!H B BHBO~a iaBHHX. PerHC'l'pauHR HeiTpOHOB 

IlpOiiCXO)UIT npB DOMODUI 68T&pell 118 ceo nponopnHOHaJIDJIHX 

cqeTqHKOB, aanoneHBHX Bf 3 c o6ora~eHBeM B10• ConpoT~eaxe 
H8l'j)YSKB STU cqeTtmKOB ( !0 BOM) BH6p8HO TaKJIM, 1JTO IlpH 

~Hoi ~Tex:&HOCTH HMUYJl:&COB (~TeH:&HOCT:& nepe~ero 

~poRTa ~o 50 HOeK, a sanaero ~OHT& ~o 500 HOeK) pa6oqas 

X8p8KTepBCTHK8 ~eTeK'l'Opa HMeeT nn&TO. HMnyJl:&OH C leTeXTOpa. 

-----~~ (I H 4, sa pxc. 4), 
UOOTyD81>DtHe qepes SMJI'l'TepHJ:ll DOBTOpH'l'eJl:& /31, yCHJIJIB81D'l'CH 
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(x103) I 41, ~PDPYDTCS RS JIJIHJm sa,n;epuJI ( F ) no .ItJDITeJIDHOCTB 

(50 - 100 xeex) , CHOBa ycJIJIJa:BaJ>TCSI ( x 10 + 100) /S/, saT eM 

qepes :r.mTerp8JII,HHI ..-ciCpnumaTop 8MIIJDITYJJll ( D ) H cxeMy 

BptMeHHHX BOpOT, r,ne JIYJibTBBH6p8TOp (MB) , cpa(SaTHBal)uJ 0'1' 

cTapToBoro nmynca peaxTopa ( "7 ) , o6ecne11BBaeT peryJmpyeMyD 

sanepaxy 2-4 Mcex, no~amTca ua cxe~ d&cTporo nepecqeTa 

(2 H 5) C KOacppi!IlJifiH'l'OII JiepeCllftTS 16 J1 CKOpoCT:&J) C118T8 

N 20 ~ liD 60Jlee. ctopMHpoB~uume BHXO.ItHHe nmyJIDCH nepe

~&DTc.a: B perBCTP ( 3 :a 6) , co.nepaauudt 6 ltBOifCDio-~ecsTli'CUIHX 

CliiTHBX ,D;tR&,D;, R BliiXO,n;y ROTOpW: DO.D;ltJJJ)lleHB BIHTJIJDI ,nJJSI 

BHBo.na ~ammx. PaspemaDJtM cnocodHOCT:& BCDOJI])syeuol 

.neTeRTOPROI annapaTypH 10-7cftR. CTaTJICTJAecxas: omJidRa 

perBCTpBpyeMHX .ztaHHHX - ueHee 0,1% np:a ,nJIJI'l'eJI:&HOCTm: 

8RCnos:mnm "" IO MlDI. 

B cxeue TaibmpoBUliSI npHMEtHeH Taxol ae perJicTp ( 8) c 

nepeKJ11)118TeJieM ,lV.[HTeJIDHOCTB sxc:nosmno: (9). Bxo.D;HHe BeRTlfJlll 

perBC'J.'POB (3,6,8) oTRpHB8DTCH ItpH BRJD)118HDI TpBrrepa T10. 

BitJ11)11eiiJie B BHRJ11)11eHJie T10 npol!tcxo,lUIT coxpoBHo co cTapTOBHMH 

HMHY~:&C8MB peaRTOpa (7), no~e B:KBm11eHBH COOTB8TCTB8HHO 

T11 x T12. 

BRnD11eHBe T11 BOSMOERO OT COOTB8TCTBynmel KHODRJI (B 

pytiHOM peante nepeltJII)'q&TeJI:& 13 B nOJlO&eHD 3) HJm no CBrHSJiy 

oxoH11&HSI nepeMemeHu o6pasitS ( B &BTOM&TnecxoM pelUDIIe 

nepeKJIID118TeJID 13 B no~oaeHBH 2), a BKJIDqeHBe TI2- OT 

COOTB8TCTBYJ)otel RHOIIRll lfJIH no C:llrHaJiy TaiMepa no~e OTC118T8 

P.IoR HMDyJIDCOB (7), r.ne .~ = !,2,4,8 :a K = 2,3,4,5. PerxcTp 

no~oxemm odpasn;a (14) IPHRcHpyeT 'qli~O nmyncoB OT ~PoTo

,naT11BRa 33 (4 C118TBHe .D;8R~), DpH3H8RH nOJIOZeHBa odpasn;a 
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B IIylme H ,Iij)yrHX YOJIOBd B3Mept!!HU. 

BeHTHJIH BHBO~a ~8HHHX RBJO~Oro perHCTpa noo~epe~O 

OTiq>HB8J>TCJI, no CHI'H&JlaM ~emmppaTopa ( I6) sa mao~e c~eT~Irma 

~CeJI (I7), Jl KO~OBHe CJIJI'Ba.mt OJ[e.lJYI)T ~epes CX8MH oCS'be~eHM 

H B811THJIII CTp06HJ>OB8HM CT&punD: • MJia,nDiliX p83pH.IJ;OB. 118 ycH

JIH'l'IJD[ 8JieKTPOM8I'!mTOB nmPI>one,raTtmD.tero YCTPOIOTB8 ( I5) • 

O.nHOBpeueno, no CBrHaJJY. o ~em@paTopa ( I6) , npo11cxo~T 

ne~aT:& nOps,nROBOrO HOMepa perHC:TP8• 

BHBo~ ~811BHX aa~aeTCJI uo~e BKJm~emm Tpllrrepa TIS 

(oxruaxou oooTBeTCTByDD.tel KHomcH HJIH BKnD~eHHR TIO).-Bsxo~

uol CBrBaJI TIS cCSpacHB&eT o~eT'mR (I7) H paspemaeT npoxo~

~eoe BMJiyJibCOB 8BTOKOJie6aTeJibnoro MyJThTHBHCSpaTopa ( ,..,. I rn) 

,n.M 38DyCR8 ~yx noc~e~OB8TeJThHO OOe~eHHHX lUJIYUUiiX 

MYJibTHBHCSpaTopoB. C BHXO~a nepJ4oro ~ero MyJIDTHBHCSpaTopa 

HMnyJlDC (~TeJibHOCT:&D 50 MCeR: no~aeTCJI H8 BeHTHJIH CTpo

CSHpOBBHHS: CTapumx pa3p.H.nOB, a (: BHXO~a B'l'Oporo - MJI8,IJ,IIIHX 

pasp.g,noB, a Ta:ae .n.ne: BKJm~eH:wr ne~aTaDlllero MeXaHH3Ma H 

~epes 50 t.cex - nepeRJIIO~eau C1£eT~ I7 H ~eiDRPPaTopa I6. 

l'pxrrep TIS BHKJII)~aeTCSI no CHrl£8JIY o~eTtUma I7, H CHrHaJI 

OROH~aHBJI BHBO~a C TIS DO~aeTCJ£ ~ BRJID~eHHH nepeMeD.teHHH 

oCSpasn;a. 

CHcTeMa ynpaBJieHBH nepeMetgeHwr oCSpasna. HanpaBJieHHe 

~KEeHBH oCSpasna onpe~enneTca Jio~o~eHHeM nepeKnm~aTeJieA 

~ H Y (B PY11HOM peuMe) ,D6o noJIOJteHHeM TpHrrepoB T23 H T2S 

(B aBTOMaTID~ecROM pemwe). Coo~rBeTCTBYJ)utHe CBrH8JIH ,nJJJi 

BRJID~eHHS: 3MY no~aDTCJI no JDIHHJIM 20 (D60 2I) H 25 (JIH60 26), 

sa BpeWI BltD)~eBHH KHODRB Y , ~meso TpHrrepa 'J-'29. 
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Kor~a oCSpase~ saaHMaeT 0~10 Hs xpaiHHX no~ozeHRI, 

no CHrH8JIY BHKJD)lleHHSI ,o:aeHBJI (I9,22,24 wm 27) saropaeTcs: 

COOTB8TCTByDutaJI CHrHaJIDHaJl ~8¥18, lq>OMe 'fOrO, liO CHI'HSJJ.y 

BJ.mJJ])118HHJI ,nBD8Him BBepX (27) cCSpaCHB88TCJ! perHCTp I4. 

OCSpase~ nepeue~eTc.s: B HCXO)lH0'3 nMoaeHHe, xor~a nepeitJm-

118TeJieM I3 (B no~ozeHo 4) BitJJJOllaeTcs: n:aeHHe 11s ny-cma (2I) H 

BBepx (26). PaccuoTp& BHIIMHe:me nporpaMMY X,Y- X . . ' 
(nepeKXD118TenH 30 H 3I B noRozeHD I) c ~KKCBpOBaHHHM 

W8rOM nepeMe~eBBH (CHrH&XOM C :crepeRnm118TenH 35 OTKPHT 0~ 

HS BeHTHXel H8 BHXO~e C118T11HK8 34). 

Tiepmd STan Ollepe)llloro IU!JUS H8liHH88TCJI npH liOCTYIIJI8HHH 

c BDO~a TIS nepBoro CHrHa.Jla, :~oTopd cCSpacuBBeT c11eT1lmC 34, np 

XO~ 11epes B8HTHnb, OTKpH'l'HI :aHBepTmpOBSHHHM CHrHa.JlOM C 

B~eHHoro nepBoro TpHrrepa 1)1l8T1lHlta (32) H BKnD118eT T23, 

saTeM 11epes MyJI&THBHCSpaTop 38)1;·9pJD:H BlUllO'tlaeT nepBHI 

TpHrrep C1leT1lHK8 32. C BHXO~a 'r23 no~aeTCB CHrHSX BKXD-

qeHim ,nBDeHU oCSpas~ B nyqex ( 20) • CBrHSJl OKOH118HJIIJI 

,ttBJDteHHS: ( I9) BKJD>qaeT T29 (a raue BlUllO'IaeT wm no~Bepa.naeT 

BKJII)118HHe T28) H H81DIH88TCS: ,nBDeHHe oCSpas~ BHHS (no CHrHaJiy 

25) H OTC118T HMDyJibCOB (34), liOCTyRaDmHX OT ~8T11HR8 (33). 

CHrHan C BHXO)ll~Oro B8HTBna cqerqHKa 34 BSRXDqaeT T29, 

npexpamaa nepeMe~eHHe oCSpas~a, x nocTynaeT ~ BRXmqeBBa 

TaiMepa. 3TOT CKrHSX cCSpaCHB88T perHCTPH (3,6,S), SaTeM 

qepes yYJI&THBHCSpaTop s~ep:u:H sxnmqaeT perHcTpaQHD (TII, TIO) 
H BHBO~ ~8HHHX (TIS). BTopol 8T8li H8~8eTCH npK liOCT,YnX8HBH 

C BHXO~a TIS BTOporo CHrH~. 
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STOT CHr.Han npoxo~ ~epe~: BeBTHXb, OTKPHTHI CHrHSHOM 

c BRnD~eHHoro nepBoro TJ>Hrrepa (32) z BHRXD~aeT T23, BH3HBSH ~~ 

JteHHe oCSpas~a H3 nytiRa ( 21) • CirrHaJI .BJ:flUll)'qeHHSI ,nBmteHmt ( 22) 

cCSpaCHBaeT C~eT~ 32 H CHOB8 l~~aeT perHCTp~ H BHBO~ 

~ammx. IIpz Bt:mOJIHemm IIPOrparel X,2Y;-X; ~,4 Y, - ~ wm 

X,BY, -X (nepeRJII)~aTeJm 30, 3! B IIOJIOJteBD 2,3 1llJIH 4) 

ycJIOBHeM nepexo~a xo BToporq a~~any sBJmeTCJI BRJII)~eoe 

COOTBeTCTB8HHO BTOporo, 'l'peT:&el'O HJm 118'1'Bept1'oro 'l'pHrrepa ( 32) • 

Hanpoep, ,n.:w:r X,2Y,- X nepBHit z BTopol CHrHaJIH TIS BKJD)l!BDT 

T23, T29, a TpeTd CH!'HaJI - BHl:Jml!aeT T23. BcnoMoraTeJI:&BHe 

nporpaMMH YJ y J/1JDI x,-x ( nepeJ\JII)llaTeJIH 30' 31 B IIOJlOJteHHH 

5 ltD 6) Be C0~8pll8T COOTBeTCTneHBO IIepeMe-.eBHJI IIO X HJm no 'f • 
IlpH aBTOMaTHl!ecxoM ynpaBJIOHD c SBM ( nepe~aTex:& 13 

B IIOJIOJteHHH I) BO BpeMS: BHBO~a ~8HBHX nepBd C'l'pOCSH,Pymud 

HMIIyJl:&C BKJII)l!aeT f'36, H B JIJIHID) CM3H (40) IIOCTynaeT CHrHaJI 

sanpoca npepHBSHHJI SBM (~ TPA 1001/6/ CHI'HaJI PMK) • ITo 

JIHBHH CBa3H ( 43) B ~e~STOp :37) npmco~T IIepBd B,Iij)eCHJil RO~ 

(KMPR 3-8) • BHXO,nHHe CHrHSJII:l ;~e~aTopa H T36 paspemBDT 

npoxoz,neHHe nmyJI:&ca c:sasH (K'B'.l-I) H3 JimiiD! 44 B .mnnm 42, 

B RaqecTBe OTBeTHOrO CHrHaJia roTOBHOCTH (iAK). BTopol 

HMIIyJI:&C CBa3H {l{BJ:-2) H3 JIHHD 45 H TOT .118 a.n;pecmd RO,IJ; 

BH3HB81>T BJ:{KJII)qeHHe ,:'36 H nepe;~8lfY CTapmHX pa3pg,I(OB liHCJla ( 4I) • 

BTOpol C'l'pOCSmpymtlld HMIIyJI:&C CH,:>Ba BRJII)'fl8eT T36 ~ H MJia,nmHe 

p83pg,II;H ~CJ18 8HaJJ:OrJINHO nepe~I3DTCJI IIO JIHHD (4!) H T.~. 
I 

B SBM npo:acxo~T oCSpa6oTRa .nam~ ~a H3MepeHHI z 

4[opampoBSHHe ynpaBJIJD)utero Ro~a, .naJiee, TpeTd nmyJI:&c CBS:3H 
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(KB!-3) npHXOlUI'l' HS JlHHHH 46 H npH H8J1Hcntl4 B'l'Oporo 

a,Iij)ecuoro xo.na ~a-s:saeT peritCTp 39 • BRJmllaeT T38. 

I!OSTOMy HS JIHHHH 44 mmync rO,'OBHOCTB IIOCTynaeT B .mnnm 42. 

HimyJIDC HS JIHHlm 45 mtKJIJOll8eT ,'38, BHSHBaeT S81IHC:& ynpaB

~mero xo.na (47) B permcTp 39 H BRXmlleHHe nepeuemeuHH 

o6paana (T23). 

B COCTSB OIIJICHB88MOI: yCT8HOBRB BXO,IUIT OT,!(eJIDBHe . . 

CBCTeMY ( Te:pMOCT8TIIpOB8HHSI B IIEtpeMemeHHfi BCCJie,DyeMoro 

o6pasna, perBCTJ>8llBB H BHB0,!(8 )~8HHHX) C BOSIIOllBOCTJDm 

PYliHOro B aBTOMaTmqecxoro ynpa1~eHHR - c nporpaMMHHM 

ycTpOICTBOM H C BRJmqeuBell MSJIOI SBM. oTB BOSMOUOCTB B 

paSHOI: Mepe BCfiOJIDSyJ)TCS: B8 9TUII8X fiO,JU'O'l'OBRB 1ll DpOBe,neHU 

BSMepeHd, B SSBBCEMOCTB OT X8))8KTepa JriCCJie,u.yeMOI: S8BBCB

MOCTB, TO~OCTH H ~TeJI:&BOCTH HSMepeHHI. 
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Pxc. I. Y CTBHOBRa ,nJIJI HCCJIEt.n;oBamm: rpaBHTartHOBHoro 

a(xl}eRT8 B CHCTeMe "mf.ltROCT:D-nap" MeTO,D;OM nponyCKaBliSI 

HeiTpOHOB. 
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Pm:c.2. KoHTeiHep-TepMocTa1 c Hccne~eMHM o6pasnoM. 
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P:a:c.3. CxeMa HSMepeHim :a peryJIHpo:samm TeMIIepaTY:PH. 

P:a:c.4. CxeMB nporpa~~o ynpaaneHHH nepeMemeHHaM 

o6pasua, perHC'!'PaQHeA H BHBO~OY ~aHHHX. 


