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yCTaHOBKH fOHH0MeTp0M H HCT0qHHK0M peHTfeH0BCK0f0 H3JiyqenIIH. 
PernaJiaCb 3Ta 3a.l].aqa nyTeM TIOJIHOII 3aMeHbI yCTpoiicrna ynpaBJieHHH 
H .ll.pyroii K0HCTpJKUHeii 3amHTH0fO 3Kpatta. 

MonepttH3aUHH ycTaH0BKH cocToHT H3 Anyx 3TanoB. Ha nepnoM 
3Tane C03.l].aIOTCH H BHe.l].pHIOTCH Te 3JieMeHTbl ycTaH0BKH H B TaK0M 
o6beMe, qTo6bI o6ecneqHTb npoBe.l].eHJie HCCJie.l].OBaHHII. Ha BT0pOM 
3Tane, c yqfaoM onbITa 3KCTIJIYPUHH 6y.l).eT ocymecTBIDITbCH 
naJibHeiirnee conepIIIeHCTBOBaHHe 0T.l].eJibHbIX qacTeii ycTaH0BKH C 
ueJibIO y JiyqrneHHH KaqecTna 3KCTIJiyaTaUHH H TIOCTaH0BKII H0BbIX 
3KCIIepttMeHT0B. 

O6IQee OIIHCaHHC M0.l1,CpHII31IpOBaHHOii ycTaH0BKII 

CTpyKTYPHaJI cxer-rn MO.l1,epuH3HpoBaHHOJI yCTaH0BKH (IJ.POH-2-
M) npHBe.l).eHa Ha puc.1. y CTaH0BKa C0CT0HT H3 HCT0'IHIIKa 
peHTfeH0BCKoro H3Jiy'IeHH51 ( peHTfeH0BCKaJI Tpy6Ka H 
BblCOKOBOJibTHbIM HCTO'IHHK TIHTamrn), fOHR0MeTpa II CHCTeMbl 
ynpanJieHHH. 

KaK yiKe OTMe'faJIOCb BbilIIe' TI0JIH0CTbIO 6bIJia 3aMetteua CHCTeMa 
yrrpaBJieHHH. Otta BblII0JIHeHa C TIOM0lllbIO annapaTypbl B CTaH,napTe 
KAMAK c IIIHp0KHM npHMetteHHeM cepttituoit anrrapaTyphr, qrn 
TI03B0JIIIT 3HaqHTeJibH0 C0KpaTHTb 3aTpaTbl Ha MO,nepmrnau1110. 
YnpanJietttte annapaTypoii ocymecTBJIHeTcH OT K0MIIhIOTepa THna IBM 
PC/ AT qepe3 KpeiiT-KOHTpOJIJiep KK009 H nJiaTy cnH3II IIK009 [2]. 

O6beM annapaTypbI - 1 KpeiiT KAMAK. IlporpaMMHOe 
o6ecneqetttte yrrpanJIJieT pa6oToii ncex II0.lJ.CHCTeM .ll.H<ppaKTOMeTpa, 
ocymecrnJ151eT tta6op 3KCnepHMeHTaJibHbIX .l].aHHbIX, HX 
npe.l].napHTeJibHJIO o6pa6oTKY C BblB0.l].0M HHcpOpMaUHH H 3aTIHCbIO 
.l].aHHbIX Ha 3aTI0MHHaIOI1{ee ycTpOHCTBO .l].JUI .l].aJibHeitrneit o6pa6oTKH. 

Ilo.l).CIICTCMa ynpaBJICHIIH rOHHm~eTpOM I'YP-5 

foHHOMeTp FYP-5 rrocTanAAeTcJI n cocTaBe ,nttcppaKTOMeTpa 
lf.POH-2 H npe.l1,tta3ttaqaeTCH AM npone.l].eHHJI pettTrettorpacpH'IecKHX 
HCCJie.l).OBaHHii pa3JIH'IHbIX MaTepttaJI0B C TI0M0lllbIO crreuHaJibHbIX 
npIICTaB0K H TeMnepaTypHbIX KaMep, yCTaHaBJIHBaeMbIX Ha 
fOHH0MeTp. B COCTan fOHH0MeTpa BX0MT M0H0Xp0MaT0pbI C 
TIJI0CKHMH H H30fHYTbIMH KpHCTaJIJiaMH, CT0JIIIK .l].JUI HeTI0.l].BH)KHbIX 
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o6pa3UOB, fOHIIOMeTpII'IeCKIIe rrpIICTaBKII, 3pIITeJibHa51 Tpy6Ka II 

KOMIIJieKT BKJia,UbIIIIeii: co memIMII. 
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ro<Ta>ou< I . Hco,oqHMK 1/ BJdCOkOBOJll:>THWM 

nop;,CHCTeMa 

ynpa.Bllf:HHSl 
rOHKOM8TpOM 

HSMep111T8JI1:,HaR 11:0HTpOJU.J TOKa 

no,D;CMCT8Ma H HailpSD11!8HHJI 
TpY0KH, 

TeMilepaTypld H 

T.;c;. 

KOHTpOJIJl8p 

CBRSH C 

KOMill>lOTepoM 

PHc.1 PeHTreHOBCKaK ycTaHOBKa 'APOH-2-M 

II pII pa6oTe ,nmppaKTOMeTpa ncrrOJib3YeTC5I 5IBJiemre ,nncppaKUHH 

peHTreHOBCKHX Jiyqeii: OT aTOMHbIX IIJIOCKOCTeii KpHCTaJIJIIf'IeCKOH 

perneTKH HCCJie,nyeMOfO nemecrna. IlyqoK peHTreHOBCKHX Jiyqeii:, 

BbIXO,U5III.J;HH II3 OKHa peHTreHOBCKOH Tpy6KII, na;:i:aeT qepe3 BXO,UHOe 

meJienoe ycTpOHCTBO fOHHOMeTpa Ha HCCJie,nyeMbIH 06pa3eu;, 

3aKperrJieHHbIH B O,UHOM Il3 ,nep)KaTeJieii Ha OCH fOHHOMeTpa. 

tJ:mpparHpOBaHHOe HCCJie,nyeMbIM o6pa3UOM H3Jiy'IeHne 

rrorra,naeT B ,neTeKTOp, rrpeo6pa3yrom:Htt peHTrettoBCKIIe KBaHTbI B 

3JieKTpII'IeCKHe . CIIrHaJibI, KOJIH'IeCTBO KOTOpbIX rrporropuHoHaJibHO 

HHTeHCHBiIOCTII peHTreHOBCKOfO II3Jiy'IeHH5I. 

tJ:JI5I BpaII{eHH5I CTOJIIIKa o6pa3I.J;a II ,neTeKTOpa Ha orrpe,neJieHHbIH 

yroJI HCIIOJib3YeTC5I CHHXpOHHbIH ,nnyxcpa3Hblll 3JieKTpO,UBIIraTeJib. 

YrrpaBJieHJie ocymecrn,rrneTC5I C HCIIOJib3OBaHIIeM rrpHHUHIIa rnnpoTHO

m.my JlbCHOH MO.UY JI5IUHH. tJ:JI5I 3TOfO na 06MOTKH rro,naeTC5I 

HaIIp5I)KeHHe - 12 7 B B Te'IenHe 3a,naHHOfO HHTepBaJia BpeMeHH. 

tl:JIHTeJibHOCTb 3Toro IIHTepBaJia orrpe,neJI5IeTC5I BeJIH'IHHOH yrJia 

IIOBOpOTa o6pa3u;a II ,neTeKTOpa. TopMO)Ke1rne ,UBiffaTeJI5I 

ocymecTBJI5IeTC5I CH5ITHeM rrepeMeHHoro Harrp5I)KeHH5I -12 7 B II rro,na<i.eii: 

Ha ero o6MOTKH rrocTO5IHHoro HarrpJI)KeHJrn JOB. 

tl:JIJI perncTpau:rrn yr JIOBbIX 

HCIIOJib3YIOTC5I cnrHaJibI C cpOTo,naT'IIIKa. 
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IIOJIO)KeHHH fOHHOMeTpa 

C aToii: ueJibIO Ha ocn naJia 
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,neTeKTOpa CMOHTHpOBaHa 

nerrpo3pa'IHYIO rrJiaCTHHY 

,nHacpparMa, rrpe;:i:cTaBJI5IIOII.J;aJI co6oii: 

co m:eJIJIMH. Ilo;:i:cneTKa meJieii: 

npOH3BO,UHTC5I cneuHaJibHOH JlaMIIOH. <l>OTO,TJ:aT'IIIK, IlOJIY'IaJI 

CBeTOBOli IIOTOK qepe3 me.rm, BbI)laeT IIMIIYJibCbI qepe3 Ka)K)]:bie 0.01 
rpanyca. 

t1:JI5I opraHH3au1rn BpameHH5I H BO3BpaTHO-IIOCTynaTeJibHOfO 

Jl:BH)KeHH5I fOHHOMeTpHqeCKIIX • npIICTaBOK npuMeH5IeTC5I 

rHCTepe3HCHblll. 3JieKTpO,UBHraTeJib C IIHTaIOII.J;HM Hanp5I)KeHJieM -127 B, 
50Tu,. 

Tio.n.cHCTeMa ynpaBJieHH5I roHl!OMeTpa (puc.2) I<OHCTpyKTHBHO 

cocTOHT H3 .UBYX 6JioKoB B CTatt;:i:apTe KAMAK. B OJ:J:HOM 113 6J10KOB 

(ycHJIHTeJie MOII.J;HOCTH) co,nep)KHTC5I: HCTO'IHHK nepeMeHHOro 

Hanp5I)KeHH5I - 12 7 B H nocTO5IHHOro ttanp5I)KeHH5I 30 B, nepeMeHttoro 

ttanp5I)KeHH5I -6B Jl:Jl5I imTaHH5I JiaMITbI no,ncBeTKH OITTH'IeCKOII 

CHCTeMbI fOHHOMeTpa 11 KJIIO'Ill, ynpaBJI5IIOII.J;He pa6oTOII 

3JieKTpOJ:J:BIIraTeJiell.. 

CB5I3b C 6JIOKOM ynpaBJJemrn ocymeCTBJI5IeTC5I C IIOMOIUbIO 

pa3beMOB, pacnoJIO)KeHHbIX Ha nepe;:i:m,x naHeJI5IX 6JIOKOB. B 6JIOKe 

ynpaBJieHII5I pacn~)JlaraIOTC5I cxeMa ynpaBJiemrn KJIIO'IaMn H cqen11K 

HMIIY JibCOB c <pOTO,UaT'IHKa. 6JIOK ynpaBJI5IeTC5I KaK c llil!Hbl 

DAT AW A Y, TaK n no nepe;:i:tteH naHeJIH c coorneTcrnyrome11 

mrwmauneii:. lllIIpnHa 6JioKa ynrnnTeJI5I MOII.J;HocTn - 5M, 6.rioKa 

ynpaBJieHH5I - 2M. 

tJ:aJibHeHrnee pa3BIITHe IIO,UCHCTeMbI ynpaBJieHH5I MO)KeT llll,TII no 

nyTII 3aMeHbI ,neHCTByromnx 3JieKTpOJ:J:BHraTeJiett Ha waroBbie, 'ITO 

IIO3BOJIHT ITOBbICHTb TO'IHOCTb ycTaHOBKII yr Jia ITOBOpOTa o6pa3u;a II 

;:i:eTeKTOpa, H36amn OT PY'IHOfO nepeKJIIO'IeHll5I CKOpOCTII ,TJ:BI!)Kemrn, 

o6ecne'!HT CHHXpOHII3aUHIO Bpa1uemrn 3JieMeHTOB npnCTaBI<H II 

rottnoMeTpa. t1:JI5I 3THX 11,eJieH pa3pa60TaH 6JIOK ynpaBJiemrn 

(puc.2n) rnaroBbIM J:J:BHraTeJieM nma lf.Ill PP-A. BbIITOJIHeH 6JioK B 

CTaH;:i:apTe KAMAK n HMeeT rnnp1rny /M. 

IIo,ncncTeMa H3Mepeum1 

tl:JIJI H3Mepemrn 1mTeHCHBHocn1 ,nncpparnponannoro 

peHTreHOBCKoro H3JiyqeHH5I B ,nncppaKTOMeTpe npHMeH5IIOTC5I )]:Ba TJIITa 

,neTeKTOpOB: 
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6JioK ,ll.eTeKTttpoBamrn: nponoputtoHaJibHbIH EJ!II-2; 

6.10K ,ll.eTeKTttpoBaHtt51 CUlIHTlIJIJI51UllOHHbIH El! C-6. 
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3Ttt 6JIOKlI ycTaHaBJillBaIOTC.H Ha KpOHlIITeHH fOHllOMeTpa. B 
KaqecTBe BbICOKOBOJibTIIOro lICToqHlIKa IlllTaIIll.H llCIIOJib3YeTC.H 6JIOK 

HIGH VOLTAGE POWER SUPPLY 1904 [3]. I1MIIYJibCbI c 

,ll.eTeKTopa IlOCTynaIOT na cneu11aJibHO pa3pa6oTaHIIbIH 6JIOK 

cornacoBalllI}l (puc.3). 3TOT 6JIOK CO,ll.ep)KllT yc11JI11TeJib-

,ll.IICKpIIMIIIIaTOp C perynttpyeMbIM rroporoM, 3a,ll.aBaeMbIM JI1160 C 

~.AeTeKT . [ · ICAMS.021 

. - __ nooor -~8> ~HAIIKlll.\llR ---···----~~► 
ynpaBI18Hll8 ra<iMep -I~ 1,1 jc~ij:~11• I 

a) 

6) 
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P1.1c.3 CTpyKTypHaH cxeMa 
6noKa cornacosaHHH 

I 

rrepe,ll.ne:ii naHeJI11, n1160 c 

IlOMOIUbIO umppoanaJIOfOBOro 

npeo6pa30BaTeJI.H CAM 4.11 
[4]. 

C ,ll.llCKp11MnnaTopa 

llMIIY JlbCbl B ypOBH.HX TTL 
nocTyrraroT KaK na rrepe,ll.IIIOIO 

rraneJib 6noKa AJI.H 

no_cJieAyrorneii 06pa60TK11, TaK 

11 na BXO,ll. cqeTq11Ka, 

pacIIOJIO)KeHHOfO B 6JIOKe. 

3TOT cqfaq11K IIO,ll.CqllTbIBaeT 

qncno 11Mrry JibCOB B e,ll.11H11uy 

BpeMeHll, 11 pe3yJibTaT 

BbI,ll.aeTC.H B umppOBOM BllAe Ha 

rrepeAHeii naHeJI11 6JioKa ,ll.Ji.H 

KOHTpOJI.H llIITeIICllBHOCTll peHTreHOBCKOro 113JiyqeHH.H. 

KpoMe Toro, B aTOM 6JioKe ,ll.JI.H Bll3yaJibHoro KOIITpOJI.H ypoBHeii 

IlOCT051HllbIX HaIIp.H,KeHllH (n11Tarom:11x HarrpmI<eHllH, ypOBII.H nopora 

,ll.llCKpllMllIIaTOpa 11 T.,ll..) CO,ll.ep,KllTC.H umppoBOH BOJibTMeTp Ha 6a3e 

MllKpocxeMbl TllIIa !CL 7107 [5] 11 cxeMa ynpaBJieHll.H 3aCJIOHKOR 

rr~pBllqHOfO peHTrenOBCKOfO nyqKa C COOTBeTCTBYIOIUeR HHAllKau11eii 

IlOJIO)KeHH51. 

l1MrryJibCbI c pa3neMa tta nepe,ll.Heii rratten11 6noKa (nocne 

yc11JIHTeJI.H-AllCKpllMl1HaTOpa), xapaK'!ep113yrom:He llHTeHCllBIIOCTb 

peHTrenoBcKoro 113nyqeH11.H, rrocTyrraroT na BXOA 6noKa TIMER
SCALER CAM 5.02 [6]. C noMOinbIO aToro 6noKa peaJIH3YIOTC.H 

cne,ll.yrom:11e pe,KllMbI: 

IlO,ll.CqeT CKOpOCTll llMTIY JlbCOB (MeTOA llHTeHCllMeTpa); 
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no,n:cqfa qncJia uMny JihCOB 3a onpe,n:eJiettHbIH HHTepBaJI 

BpeMeHll (MeTO,U TaHMepa); 

onpe,n:eJiettne BpeMettn, 3a KOTopoe tta6upaeTc.H onpe,n:eJiettttoe 

KOJillqecTBO lIMIIY JlbCOB (MeTO,U tta6opa IIOCTO.HHHOfO qncJia 

lIMIIY JibCOB); 

no,n:cqeT qucJia lIMIIY JibCOB B cqeTHOM KaHaJie 3a BpeM.H 

tta6opa 3a,UaHHOf0 qncJia lIMITYJibCOB B MOHHTOpHOM 

(o6pa3UOBOM) KattaJie (MeTO,U MOHHTOpa). 

Ilo,zi;cucTeMa KolrtpoJrn 

IIo;:i;cucTeMa KOHTpOJI.H BbITIOJIH.HeT p.HA cpyHKUHH: 

KOHTPOJib Te:r,,mepaTypbI OXJia)KJ];aIOIUeH BO}];bI, KOpnyca 

peHTfeHOBCKOH Tpy6Kn, OKpy)KaJOIUeH cpe;:J;bl n T.;:i;.; 

KOHTpOJ'Ib Hanp.H)KeHH.H n TOKa B pettTreHOBCKOH Tpy6Ke; 

[ V,pyo,. j - - -
KOHTpOJib COCTO.HHll.H 3JieMeHTOB 

pa;:i;naunottttoii 3aIUHTbI. 

I l1py6KM I 

-----
AUn 

~ 

A3T~MKN t--~ ~ 
KOMMyT3TOp 

P111c.4 OpraHH3aL\HH 

00ACHCTeMbl 

K0HTp0flH 

C ueJihIO 

annapaTypbI B 

ocyiueCTBJI.HeTC.H 

OIITlIMH3aUHll COCTaBa 

6oJibIIIHHCTBe ;:i;aTqlIKOB 

npeo6pa3oBattne 

II3Mett.HeMoro napaMeTpa B ttanp.H)Kettne, 

HOpMnpoBattttoe no BeJinqntte. I1 ;:i;aJiee 

am curnaJihI qepe3 KOMMYTaTOp KA004 [7] 
IIOCTynaIOT Ha BXOA attaJioro-uncppOBOfO 

npeo6pa30BaTeJI.H rnrra CAM 4.05-11 [8] 
(pnc.4). 

OpraHH3a~lUI 3aIIJ.llTbl OT peHTfCH0BCK0f0 ll3JiyqeHllH 

KaK y)Ke OTMeqaJIOCb, pa;:i;naIIHOHHa5I 3aIUHTa onepaTOpa B 

jJPOH-2 ocyiuecTBJI.HJiaCb c IIOMOJUhIO aKpatta, BbIIIOJIHettttoro B Bn;:i;e 

IIITOpKH H3 JierrecTI<OB crreunaJihHOH pe3HHhl. K ne;:i;ocTaTKaM TaKoii 

3aIUHTbI CJie;:i;yeT OTHeCTll KaK . MaJibIH o6oeM 3Kpatta (tteJib3.H 

ycrnnaBJIHBaTb Kpynttora6apHTHbie ycTpOHCTBa), Tai< u TO, qTO 

TaKoii crroco6 3aJUHTbI ne o6ecrrequBaeT acpcpeKTHBHYIO pa;:i;nauuonnyro 

3aIUHTY (B qaCTHOCTll, rrpn IOCTllpOBKe penTreHOOITTllqecKOfO TpaKTa) 

II HCKJIIOqaeT BII3yaJibHbIH KOHTpOJib B lICCJie;:i;yeMOM o6'beMe. 
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KpoMe 3Toro, OTCYTCTBYeT 1rn;ui1<aun.H no,n:aqII tta penTreHOBCKYIO 

Tpy61<y BbICOKoro narrp.H)KeHH.H n 3acJion1<a nepm1qnoro 

penTreHOBCKOfO ll3Jiyqemrn C HHAHKauneii ee COCTO.HHH.H. 

y CTpaH.HIOTC.H 3TH ne;:i;oCTaTKII CJie,ll.yIOIUlIM o6pa30M. Ha KO)Kyxe 

penTreHOBCKOH Tpy6Kll _ yCTanaBJIIIBaIOTC.H ,UBa CBeTO,ll.HO,ll.a, 

IIOKa3bIBaIOIUIIe 61Ul10tJeHue/ 6blK,110tJeHue BblCOKOfO narrp.H)KeHJrn H 

,rneKTpOMarmna 3aCJ'IOHKH COOTBeTCTBeHHO. TaM )Ke ycTattaBJIIIBaeTC.H 

H caMa 3aC.TIOHI<a. 3aIIUITHblH 3Kpan BblIIOJIHeH C yqeTOM 

COBpeMeHHbIX Tpe6oBamn1: n CMOHTHpOBaH Ha onepaIIIIOHHOM CTO,'Ie 

Bb!COKOBOJibTHOfO HCTOqHJIKa IIIITaHH.H. Pa3Mepbl ero TaKOBbI,. qTo 

o6oeM c fOHIIOMeTpOM, penTreHOBCKOH Tpy6KOJI II .ueTeKTOpOM 

3aKpbrnaeTC.H IIOJIHOCTbIO. 3aIUHTHbIH 3Kpan UMeeT qeTbipe ,UBepUbl n 

cneunaJibttoe CTeKJIO, KOTopoe npn OTKpbITbIX nepe.n.nnx ,ll.Bepuax 

MO)KeT ,ll.BlffaTbC.H no nanpilBJI.HIOIUHM. CBepxy 3Kpana paCIIOJIO)KeHa 

KpbIUIKa, II pH CH.HTHH KOTOpOtt MO)KHO ycrnnaBJIIIBaTb 

Kpymmra6apHTHbie yCTpoiicTBa ( KpHOCTaT, BaKyyr-rnbie CllCTeMbl n 

T .,ll..). ,llBepIIbl IIMeIOT MarHHTHbie 3aIUeJIKII II .n.annKII 

3a1<pb1mw1. / omKpbl1nw1. ,ll,BepeiL 

IlpnMenenne 3aJUHTnoro 3Kpana Ta1<oro nrna cyiuecrnemrn 

IlOBbIUiaeT y ;:i;o6CTBO 3KC□JiyaTaIIHH AHq:>paKTOMeTpa npn co6JIIO;J,eHJm 

BCeX Tpe6oBamrii TIO pa.unaIJHOHHOH 6e30IIaCHOCTH 06cJiy)K11BaIOruero 

nepconaJia. 

3aKJnoqeHHe 

TaKHM o6pa30M, Ha 6a3e l!MeIOIUIIXC.H IICToqmJKa 

pennett0Bc1<oro 1rnJiyqemrn u ronttot>ieTpa .n.ncppaKTOMeTpa jJPOH-2 
rryTeM IIOJIHOH 3aMeHbI MOpaJibHO yCTapeBUie11: ynpaB.'I.HIOIUeJI 

3.TieKTpOHHKH C03,ll,ana COBpeMenna.H, KaqecTBeHHO HOBa5I 110 

cpaBHeHHIO C HCXO,ll,HbIM BapnanTOM, penTreHOBCK,UI ycTaHOBKa C 

UIHpOKHM KpyroM B03MO)KHOCTett. 

YnpaBJI.HIOIUa5I CHCTeMa BbIIIOJIHena C UIHpOKHM HCITOJib30BaHIICM 

cepniino BhIIIyCKaeMm'-i annapaTypbI B crnn.uapTe KAMAK no.u . 

ynpaBJienneM KOMITbIOTepa nrna / BM PC/ AT. KrioMe Toro, 

peaJIH30BaH COBpeMeHHblH BapttaIIT pa;:i;naunomioii :JaIUIITbl pa6oqero 

o6oeMa yCTaHOBKH. 

B 3aKJIIO'le1me CJie,ll.yeT OTMeTl!Tb OCHOB!Ible OT.rlll'III.H 

MO,UepHH3HpOBattnoro ,ll,HCppaKTOMeTpa OT attaJIOfllqHblX ycTaHOBOK, 
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ttarrp1IMep LIPOH-3. Bo-rrepBbIX, TaK KaK 3JieKTp0HHM arrrrapaTypa 
BbIII0JIHetta B CTatt,llapTe KAMAK, TO rrocTaH0BKa H0BbIX 
3KCrrepnMeHTOB 3Ha'lnTeJibH0 yrrpow.aeTC5I. BO-BTOpbIX, y JiyqrnettbI 
3KCIIJ1yaTaUI10HHbie xapaKTepHCTHKH. TaK, ttarrpnMep, rrpnMettettne 
rnar0BbIX ,llBHraTeJiett II03B0JIHT ne T0JibK0 II0BbICHTb T0'lH0CTb 
yCTan0BKH YL'l0BbIX II0JIO)Kettntt, HO II CHHXp0HH3Hp0BaTb 
rrepeMeruenne 3JieMeHT0B fOHH0Merpa II rrpncTaBKH 0TH0CHTeJibH0 
.llpyr .llpyra. 
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