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Ascryansnicrs. BHMipIOBaHIDI Svnapaaerpis MaTpHui pmciIOBaHIDI noBHHHO 3niHCHIOBaTHCH npa ninKJI!O 
'leHHi no sxony i BHXO.uy enevenra, HKHH BHMip!OETbCH, ninif nepenaxi ai CTaH,UapTHHMl1 3Ha'9:eHHHMl1 XBl1.Jlb0BO 
ro onopy (50-75 OM). Y 3B1H3KY 3 noTeHUiHHoIO aecriitxicno 6araThOX HBq npacrpois i eneaearin y nesmaa 
'9:eHOMY 'laCTOTHOMY nianasoai, npa naHHX CTaHnapTHHX HaBaHTa)l(eHJUfX MO)l(e sin6ysaTHCH HeKOHTPOJibOBaHe 
cauostiynzcenaa BHMip!OBaJII,HOI ycTaHOBKH, mo sene no 3pOCTaHIDI noxafixa Bl13Ha'leHIDI Svnapaaerpia. Ille 
onHHM He.,UoJiiKOM uid CHCTeMH e aeotixiaaicrs po611T11 BHMip!OBaHIDI ff napaaerpis B pe)l(HMi nsocropoaasoro 
yarorosenna, uto ,UJIH IlOTeHUiHHHX HecTiHKHX npacrpois HeMO)l(JIHBO 3niHCHHTH [l, 2, 3, 4]. 

BHXOnH'lH 3 amneaaseneaoro ananisy, MO)l(Ha 3po6HTl1 BHCHOBOK npo nouinsnicrs aseneana HOBHX HeCTaH 
napTHHX CHCTeM napaererpis HBq 'lOT11pHnOJI!OCHHKiB, ane BOHH, Ha si..uMitty ain sinoMHX CHCTeM, IlOBHHHi 811· 
Mip!OBaTHCb He npn q>iKCOBaHHX HaBaHTa)l(eHHHX a6o B pe)l(HMi ysroroxeaaa, a rrpn noninsnax HaBaHTa)l(eHHHX 
UlO saoeaneryrors CTiHKiCTb BHMipIOBaJlbHOI YCTaHOBKH, a orzce i ninBHmeHIDI TO'IHOCTi Bl13Ha'leHHH napaverpis 
'lOT11p11nOJI!OCHl1Ka. 

Anania CTaHy tJ.OCJii..u:JKeHb. Y HBq nianasoai nepeaaxao BHKOpHCTOBYJOTbCH KOJia 3 poanoninenaxa napa 
MerpaMH, ane npa npoexryaanni 3BH'laHHO 3 neBHHMH norrymeaaaaa 3..UiHCHlOCTbCH IXHiH pospaxyaox, HK Kin iJ 
aocepenacemoor napaaerpana. IJ,e, 3 onaoro fioxy, cnpomyc pospaxyaox, 3 imnoro, ..U03BOJIHe anxopacroayaara 
6araTHH nocsin npoexrysanaa HH3bKO'laCTOTHHX npacrpois. y UbOMY aunanxy BHKOpHCTOBYJOTbC.sl eneueara 
WMaTpttui [5]. Ilepeaaroio uiei' MaTp11ui e HBHHH qiiJ11'1H11ii JMicT i"i eneaeuria (z • onip, y  npoainnicrs), xapa 
KTepH11ii nnH KiJI ia 30Cepen)l(eHHMH napaaerpaun. Arte }lJlH IXHbOro BHMip!OBaHIDI Heo6xi..UHO JniiicHIOBaTH pe 
)1(11M xoporxoro JaM11KaHHH (K3) i xonocroro xozry (XX), mo npaKTH'IHO HeMO)l(JIHBO 3po611TH s nianasoni HBq 
y 3B1H3KY 3 BnJIHBOM napa311THHX peaKTHBHHX enevenris cxexm, 

Tip11 neTaJlbHOMY posrnani UHX CHCTeM MO)l(Ha 3po6HTH ysaransneaaa BHCHOBOK, mo IXHiM cninsmoa neno 
niKoM e ueotixinaicrs Marn 6e3nocepenHiii nocryn no nocnizosysaaoro qornpHnOJI!OCHHKa. IJ,e He JaB)l(.,UH 3..UiH 
CHHMe, KpiM Toro, MO)l(JIHBa HecTiHKiCTb ycTaHOBKH y nananxy BHMipIOBaHIDI napauerpis noTeHUiHHO HeCTiHKHX 
'lOT11pHnOJI!OCHl1KiB Ha sacrcrax, HKi 3BH'laHHO aesinovi. 

Ha nincrasi posrnazry nepesar i nenonixis c11cTeM S- i W-napaxerpia qornp11noJI10CH11Ka, MO)l(Ha crpopuy- 
JI!OBaTH BHMOrn no HOBO! CHCTeMH napasterpie, HKa no MO)l(JIHBOCTi Mana 6 HKHaii6iJibllle nepesar S- i W- 
rrapaaerpis i He Mana 6 ixaix nenonixis. IJ,i BHMOrn nonaraiort, y aacrynaovy. 

 cxnanoni eJieMeHTH HOBO! CHCTeMH nOBHHHi MaTH HBHHH q>i3H'IHHH 3MiCT Wvnapaaerpia; 
 noxnfixa BHMipIOBaHb ia 3pOCTaHH.s!M neyarozoseaocri 'lOT11pHnOJI!OCHHKa 3 BHMip!OBaJibHHMH rpaxraua no 

BHHHa 6yTH MiHiMaJibHOJO; 
 IXHC BHMip!OBaHIDI nOBHHHe 6yTH MO)l(JIHBe s nianasoni HBq; 
 nm BHMip!OBaHIDI He IlOBHHHi BHKOpHCTOByBaTHCH pe)l(HMH K3 i XX; 
 BHMipIOBaJibHa ycTaHOBKa IlOBHHHa MaTH ninaauteay CTiHKiCTb y IIIHpOKOMY nianasoni 'laCTOT; 
• pospaxynxoai cnisainnomeans ,UJIJI Bl13Ha'leHIDI uryxanxx napauerpis IlOBHHHi 6yrn no MO)l(JIHBOCTi npoc 

rune. 
Mera ..UOCJiitJ,;KeHb. Po3po6HTH HOBHH MeTO)J. ,nm1 BHMip10saHHJ1 napaaerpis 'lOTHpHilOJIIOCHHKiB, HKHH 

noBHHeH ainnoainara IlOCTaBJieHHM BHMOraM. 
BuKJia.,UaHHSI OCHOBHOro MaTepiaJiy. ,l.l;nH Bl13Ha'leHHH enevearia HeCTaH,napTHOI excrpessansnoi CHC 

TeMH napaverpis y roxxax A Ta B, mo ainnoainaiors MaKCHMaJibHHM 3Ha'leHHS!M ,niHCHOl i YHBHOl CKJia)J.0 
811:X iMiTaHCa, peaniaosaxoro aa ztonoxororo nocninxyaaaoro 'IOTHpHnOJIIOCHHKa, MO)l(Ha CKOpHCTaTHCS! 

rEOJIOrrn, BHJ:J:OEYBAHH.H TA IIEPEPOEKA KOPHCHHX KOIIAJIHH 
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Bl1Mip!OBaJlbHOIO JiiHiE:JO a6o iHlll11M rnnov Bl1MipJOBa'rn iMiTaHCa. Tosry npononyersca Bl1KOp11CTOByBaTl1 
ycrnHOBKY, crpyxrypna cxexra l!Koi" nonaaa Ha pacynxy I [6]. 
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P11c. J - Crpyxrypna cxexia ycTaHOBKH .ll,Jlll BHMipJOBaHIUI HeCTaH.D,apTHOI CHCTeMH napaaerpis 

.n:o BHMip10Ba.JlbH0°i ycTaHOBKH nxonsrs: BHMipIOBa.JlbHHH reaeparop Br; p03B1ll3YJO'll111 BeHTHJib B; petpnex 
TOMeTp P; Tpii1HHK T; q>aJoo6eprntI <I>; .uocnitPK)'Battrri1 sorapanornocaax .lJ:ll, JaKpiTIJieHHH y cneuiansuosry 
TPHMa'li; .UBa KOpOTK03aMHKaIO'lHX nopums Ill i I12. 

Illof BHKJIIO'IHTH HeO.UH03Ha'lHiCTb BHMipIOBaHb, xapaKTepHCTH'lHHR iMiTaHC BHMipIOBa.JlbHOro TpaKTY Bl16H 
pacrsca fiinsure MiHiMaJibHOro 3Ha'leHHll niiicaoi cKJia.UOBO'i iMirnttca ReW,x.B (a6o ReW,HX.8), l!KHR BHMipl!E:TbCll. 
B UbOMY 81103.UKY MO.llYJlb xoediiuicara ei.u611TTl! I' ain KJieM 'lOTHpHnOJIIOCHHKa O.UH03H3'IHO sanezorn, sin iMi 
TaHCa ReW,x (ReW,"") (pucyaox 2). 
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Pac, 2  Kovnnescna nJIOI.ll,HHa 3aJle)KHOCTi W ,x=f(Im W H) 

Ilpa xanifipysaaui ycTaHOBKH, 3.UiHCIDOE:TbCll 33KOpoqyeaHHH BHMipIOBa.JlbHOro rpaxry B TIJIOIIU!Hi A-A 
(pnc.Z) . .lJ:0B)KHH3 !!1 nopinua III ycTaHOBJIIOE:TbCll MeHme a6o fiinsme qeepTi .UOB)KHHH XBHJii y BHMipIOBaJihHO 
MY rpaxri. B UhOMY sananxy peaniaoaaaaa nopumea II 1 peaKTHBHHM iMiTaHC Im W nl urynrye niniio nepenaxi, 
3a6e3ne'IYJO'll1 I'<I. 3MimoIO'll1 q>a30BHl1 3CYB, yrsoproaanaa q>a3oo6epTa'leM <I>, .UOMaraIOThCll B rpaxri xoedii 
uicnra CTOll'lOI XBHJii I'<l , mo CBi.U'lHTh npo ni.UKJIIO'leHHl! nopmna III no BHMipIOBaJihHOro rpaxry Ha aincrani 
!!2, xparniji nOJIOBHHi .UOB)l(J1HH XBHJii B rpaxri f!o2=n')..J2, mo .!l03BOJill€ nepeHeCTH BHMipIOB3HIUI BXi.UHOro (saxi 
.UHOro) iMiTaHCa 'lOTHpHTIOJIIOCHHKa B IlJIOlUHHY nopuma Ill. Ilp11 BHMipIOBaHHi Ha q>iKCOBaHiH xacrori MO)KJIJ,JBa 
nonepezraa ycTaHOBKa nopums Ill Ha Bi.UCTaHh Co2 sin nJI01UHHl1 BHMipIOBaHHll A-A, LUO .!l03BOJill€ BHKJIIO'IHTH 3 
BHMipIOBa.JlhHOI cxesor q>a3006epTa'l <I> i Bi.uMOBHTHCll ei.u npouecy xaniopysaans. 

CTAH)lAPTH3AlJ,UI, METPOJIOrrn I CEPTH<l>IKAIJ,UI 
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y npoueci excnepmreury 6yntt orpnaaai pesyrrsrara 3Me)KH0CTi excrpesransna x napaverpia Bi.D. xac- 
TOTH ,!l,JIH fiinonapanx i noJibOBHX TpaH3HCTOpiB. y raonani l npHBe.D,eHO excnepajre HTMbHi naai 3ane)KHO 
CTi eKCTpeManbHHX napaverpia nonsosoro TpaH3HCTOpa KTI39l. 

Ta6n11u,H l 
Il a pawe r pn, 1.JacTOT3 

x102 (OM1) 1 r'ru n.s rr» o.6 r'ru o.4 rr Q o.3 r ru I 

ReY Bx A 0.233 0 .195 0 .1 0.035 0 .15 

ImY Bx.A 7.54 4.82 3.2 1.98 1.365 

ReYBx.B 4.01 2.61 1. 7 1.09 0.84 

ImY Bx 8 8. 77 2.41 1.6 0.99 0.675 

ReY BHx.A 0.5 0.83 0.88 1.8 0.06 

ImY BHx.A 0.02 0.03 0.01 0.05 0.006 

ReY BHx.B 8.59 11.14 15 .03 20.65 0.336 

ImYBHx.B -8 .07 -10.28 -14.4 -18 .8 -0.27 

Kms 5 .123 6.735 9.36 12.76 18.46 

Ouiaxa noXH6KH BHMip!OBaHIDI npOB0,!1,HJiaCH Ha IJaCTOTi 3 Tl u IllnHXOM BHMip!OBaHIDI eKCTpeManbHHX 
rrapaverpia TpaH3HCTopa rarry KT3 l l 5 is BHKOpHCTaHHHM nopIIIIDI Tttny 25111100 i BHMip!OBaIJa noryxc- 
HOCTi M4l. Cepe.D,HbOKBa.D,paTHIJHi 3HaIJeHHH noxafiox cxnann: 

LiReWBx = 4.8%, LiReWBx = 5.2%, LiReWBI{)( = 4,5%, 
LiReWBH)C = 2.8%, LilmWBx = 5.3%, LilmW.x = 5.8%, 

LilmWBHX = 3.5%, MmWBHX = 4.6%, LiKm5 = 6%. 
BHCHOBICH. ITpH aaanisi aHaniTHIJHHX BHpa3iB, uto BH3HaIJa!OTb ronosni MMOCHrHMbHi napaxerpa IIIH 

poKOCMY)KHHX i IJaCTOTHOBH6ipKOBHX ni.D,CHmoBaIJiB (y aaransnosry BHna.D,KY lJOTHpHnOJIIOCHHKiB) i BHKO 
pHCTOByBaHHX npn pospaxyaxy, aanpaxnan TaKHX napaverpis HK po6oIJttii KP i HOMiHanbHHH Kp·H. xoerpiui- 
E:HTH npHMoi" i o6epHeHOI nepeztaxi no noryxnocri, iHBapiaHTHHM xoerpiuiear CTiMKOCTi KcsH, iMiTaHCH ys- 
rQ,!1,)KYIOIJHX Kin ReWro, ImWro, ReWHo, ImWHo, BH,!l,HO, uto IX MO)l(Ha pospaxyaaru, HKUl,O Bi.D,OMa IJaCTHHa 
enevenria CTaH.D,apTHoi" CHCTeMH Wvnapaverpia MaTpttu,i lJOTHpHIIOJIIOCHHKa i IX noxiaai KOTpi i nponony- 
E:TbCH BHKOpHCTOByBaTH, HK CHCTeMy HeCTaH.D,apTHHX rrapaaerpis lJOTHpttnOJIIOCHHKa. ITpH nposeneni eKC 
nepHMeHTY 3 ycTaHOBKOIO ,!l,nH BHMip!OBaHHH HeCTaH.D,apTHOI CHCTeMH napaaerpis nizrrsepnanacs ecpeKTH 
BHiCTb ztanoro Mern.11:y. 
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