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Meta. MeToro poOOTH € iIBUIIEHHS 3aXHCHOI €(pEeKTUBHOCTI MPOTHITHIOBIX PECITIPATOPIB MIISTXOM JOCIHIIKEHHS
B J1a0OPaTOPHUX i BAPOOHIMYNX yMOBAX.

Metoanka. Bu3zHaueHHs Koe]ili€eHTY MPOHUKHEHHS (PLIBTPYBAIBHOTO MPOTHIIMIIOBOTO PeCIipaTropa B 1aboparop-
HUX YMOBaxX BHUKOHYBaJM 3a MeTomaukoro, onmcanor y JACTY EN 143-2002. V BupoOHHYMX YMOBaxX KOHIIEHTPAIIIIO
ATy B MOBITPI J0 Ta MIC/IS peciiipaTopa BU3HAYAIN BIAMOBIAHO 110 ,, [HCTpYKIIii 3 BUMIPY KOHIICHTpALIIT ATy Ha IIaXTax Ta
00JTIKY MAJIOBUX HABaHTKEHD .

PesyabTaTu. KoedilieHT 3aXHUCTy MPOTUNUIIOBOTO pecIlipaTopa y BUPOOHNYUX YMOBAX Ha I0YaTKy HOTO eKCIUTya-
Talii Mae BUCOKHH MMOKAa3HUK, SIKUI MOXKHA 3ICTaBUTH 3 aHAJIOTIYHUM IIPH J1aOOpaTOPHUX BUNPOOYBaHHSX 3 ypaxyBaH-
HSIM MiZICMOKTYBaHHS Yepe3 oOTiopaTop. OqHaK 3 4acoM, IPH HAKOMMYEHI MHJIOBOTO 0Caly Ta 3pOCTaHHI ONOpPY JUXaH-
HIO, a TAaKOXX Yepe3 CIIOB3aHHsI MIBMACKH ITiJ] YaC BUKOHAHHS TPYJIOBUX 3aBJaHb i HEOOXIHOCTI PO3MOBIISATH, BiH HOTi-
PIIYETHCS 32 PaXyHOK 301IbIICHHS MTificocy HeiIbTpOBAaHOTO TOBITPS Yepe3 HeIUIBHICT CMYTH 00TIOpaii

HayxoBa HoBH3Ha. BcTaHoBiIeHO, 1110 KOoe(illieHT TPOHUKHEHHSI pectipaTopa 31 301IbIIeHHAM KOHIEHTpALi{ ByTi-
JILHOTO THJTY 3 YaCOM MOTIPIIYETHCS 32 paXyHOK PI3KOT0 3MEHIIEHHS ITOp MIXK BOJIOKHaMH yepe3 301IbIIeHHs OCiTaHHs
KPYIHOAUCIICPCHOI (paKiii ByriIEHOTO MHITY, POCTY OIOPY AMXaHHIO Ta JOJATKOBOT'O IIJCMOKTYBAaHHsS YaCTHHOK 3a
CMyTOI0 OOTIOpAILii.

[pakTuyna 3HaunMicTh. [lonsarae y Bu3HaUYeHHI OCHOBHHUX NMPUYHH 3HIDKEHHS KOoe(ilieHTY 3axXHUCTy pecriparopa
Ha BYT'UIbHHX IIIPUEMCTBAX.

Kuio4oBi ciioBa: npomununosuii pecnipamop, nepenad mucky, onip OUXamHio, 3anuieHicms, OUCNEePCHULl CK1a0 8y-

2IIbHO20 NUNY

IMocTanoBka mpodaeMu. YMOBH Ipalli Ha BYTiIbHUX
TIIpUEMCTBaX 3/1€0LIBIIOr0 BU3HAYAIOTHCS TMJIOBUM (DaK-
TOpOM, TOOTO 3aJIeKaTh BiJl BMICTY TIIIY B ITOBITpi poOo4oi
30HH, HOTO BUKWIB Ta MIJIOBIAKIAJACHHS ITOOIN3Y JKEpe
MLy a00 Y BEHTWIIIHHUX KaHalaX, BKIIOYAlOUYX TipHUI
BupoOku. [Ipu 1pOMYy BIACTHBOCTI MHITy OOYMOBIIOIOTH
BUOIp BiIIOBITHMX 3aXO0iB 151 G0OPOTHOH 3 HIM.

[ToBHiCTIO 00E3MUINTH TIPHUYI BUPOOKH MPAKTUIHO
HEMOXJIMBO, KpiM Toro Iei mporec morpedye 3HaYHUX
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MarepialbHUX BHUTpaT. TOMy MilOYMMH HOPMATHBHHUMHU
JIOKYMEHTaMH 3 OXOPOHH IpaIli BCTAHOBIIIOETHCS CaHiTa-
PHO-TITi€HIYHI HOPMH, a NIPU HEMOXIIMBOCTI iX 3abe3re-
YEeHHS — PiBHI MIJIOBOTO HABAHTAXKECHHS TMPAIIOI0YHX.
Taxos A5 3aX¥CTy TipHUKIB TIepen0dadeHo BUAady 3aco-
0iB IHOWBIAYyaJILHOTO 3aXWCTy OpraHiB AuxaHHs. BuOip
OCTaHHIX perIaMEHTOBAaHUHA [EKiTbKOMa CTaHIapTaMH
[1,2]. BBaxaeTbes, 1110, IPU IPaBUIILHOMY BHOOPI (islb-
TPYBaJIBHOTO peCripaTopa, BiH HAIIIHO 3aXHUIIa€ JIFOIU-
HY BiJl 3aXBOPIOBAHHs Ha IMHEBMOKOHIO3M il MUJIOBI Opo-
HXiTu. He3Baxkarouu Ha Te, 1[0 BUKOPUCTAHHS 1HIUBIIY-
QIBHUX 3aC0O0IB 3aXUCTY € 000B’ I3KOBUM, KIJIBKICTh XBO-
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EKOJIOTIYHA BE3NEKA, OXOPOHA NPALI

pUX HA MMHJIOBY €TiOJIOTIIO 3 KOXHUM POKOM 301IBIITY€ETh-
csi. Tomy nocmimpkeHHS e(EKTHBHOCTI BHKOPHCTaHHS
MIPOTHITWIOBUX (PUTBTPYBaIBHUAX PECHipaTOpPiB Y BHPOO-
HUYUX YMOBAX € JIOCUTb aKTyaIbHUMH.

Buniniennsi HeBHpimieHoi mpo6jeMu. Y il0YMX
mpaBWiIax 3 BHOOPY (QITBTPYBAaTbHHUX pECIipaToOpiB
HITAOIT 0.00-1.04-07 ,IIpaBunma BuOOpY Ta 3acrocy-
BaHHS 3aco0iB IHAMBIAYyaJbHOTO 3aXWHCTYy OpPTraHiB M-
XaHHA  BKa3aHO, IO HEOOXITHHWH KOe(illiEHT 3aXHCTY
3ac0o0iB IHAWBIAyalbHOTO 3aXUCTy OpraHiB IWXaHHS
(3130/1) Bu3HAYAETHCS, BUXOASYHN 3 BiJHOIICHHS KOHIIE-
HTpauii MIK/UIMBOi PEYOBHHU B MOBITP1 poO0U0i 30HK 10
il rpanugHO momycTHMOi KoHIeHTpamii. Bubip pecmipa-
TOpa MPOBOJATh LUIIXOM TOPIBHIHHS HEOOXITHOro Koe-
¢imienTa 3axUCTy 3 KOe(IliEHTOM 3aXHCTy pecripaTopa,
BHU3HAYEHOTO B JIAOOPAaTOPHHUX YMOBaX, SKIIO OCTaHHIN
OiJBIIINiA, TO pecripaTop MOKHA BHKOPHCTOByBatH [1].
Otmxe, KoedillieHT 3aXKUCTy pecrniparopiB BU3HAYAIOTH y
nabopatopii. BuHuKae mUTaHHSA Y IPaBOMIPHOCTI TaKOTO
migxoxy. Uum mocToBipHOIO Oyzae mpoleaypa BHOOPY
3130/] 3a pe3ynbTatamu 1a0OpaTOPHUX BUIIPOOYBaHb?

AHaniz pochimkens i myOuaikamiii. BiTumsHsHIX
myOmikamiii 3 miel mpobiemMu Hebarato it BOHH € cymepe-
wiuBuMH. Tak, mepii BiZIOMOCTi PO BUCOKY e€(eKTHB-
HICTh (DUTBTPYBAIBHUX pPECIipaToOpiB OyIIM OMyOJiKOBaHi
B MoHOTpadii , Jlermectok. Jlerki pecmiparopu” aBTOpiB
B.I. IletpsinoBa, B.C. Komeesa Ta in. Ha ocHOBI mopiB-
HSTHHSL MEIMYHMX TEPEBIPOK MPAIiBHUKIB, IO BHKOPHC-
topyBar 3[30/] Ta Hi, CTBEpIKyBaJoCh, IO pPiBCHb
npodeciitnoi 3axBoproBanocTi 3HU3MBCs Ha 80% y Tip-
HukiB. Y Ham vac aBropu [1.I. Bacmanog, C.JI. Kaminc-
KUl y cBoeMy HOBimHHKY [3] TakoX, MOCHIAIOYUCH Ha
pi3HI BITYM3HSHI Ta 3apyOikHI myOJiKaLii, TOBOPATH PO
3Ha4HY ePEeKTHUBHICTh (GUIBTPYBAILHUX PECHIPATOPIB.

3 iHmoro 00Ky iCHYIOTh ITyOutikaii, B SIKNX CTaBUTh-
cs MiJ CYMHIB 3HaYHE 3HWKCHHS 3aXBOPIOBAHOCTI Opra-
HiB nuxanHs npu BukopuctanHi 3130/1. Tak, Ha ocHOBI
JBaJISATUPIYHOTO JIOCHIPKEHHS TPUYMH TOTIpIICHHS
3n0poB’ s y ripuukiB Jlonbacy, asropamu @.K. 3inrepom,
E.C. Copokinum, K.III. MyXxiHUM MiKpeCIEHO, 110 BH-
KOPHMCTaHHS PECipaTopiB CYTTEBO HE BIUIMHYJIO Ha IO-
Ka3HUKH TIJIOBOI €KCIIO3UIIii, a TITBKH BIiATATHYJIO BH-
HUKHEHHSI 3aXBOPIOBAaHHs. ABTOPH CTBEP/UKYIOTh, WIO:
»HasBHICTb pecripaTopiB, Oe3lepevHo, 3MEHIIYE PU3HK
3aXBOPIOBaHHA, aje He JIKBIAye 3arpo3d 300pOB’I0*.
V Toii ke vac, A.I. Tpymmaiinr i E.M. AdanacweBa, mpo-
aHaJi3yBaBIIM €()EeKTHBHICTh IMPOTUra30BOr0 PecHiparo-
pa PY-67M y BUpOOHHYHX YMOBaX, IO BUTOTOBISETHCS
31 cragmaptHOi rymoBoi miBmacku I1P-7, sk 1 GimbmiicTs
BiTum3HsaHux 3130/, mokaszaniy, 1m0 iHKOIM Horo kKoedi-
mieHT npoHukKHeHHs csarae 20%, Toxi sk mpu madopaTop-
HUX BUNPOOYBaHHAX (iKCyI0Th He OinbIre 2—3%.

[ToxiOHiI pe3ysibTaTH HaBOJATH y CBOIX poOoTax
B.M. Tiopikos i A. I1. I'aBpumyk. OtprmMani HUMH Koedi-
LIEHTH TIPOHUKHEHHS KOJMBAIKC B Aiama3oHi Bing 20 mo
0,5%, 1110 BKa3ye Ha HECTAOUIBHICTh LHOTO MOKA3HHKA Y
BUPOOHMYMX yMoBax. Ii TOCHIIKEHHS MiAIITOBXHYIH JI0
po3podku 31301 3 mpuMycoBOIO TTOIa4El0 MOBITPSL.

Y Toit ke yac Ha OCHOBI YHCEJIBHUX JOCIIIKCHb 3a-
XHUCHOI epeKTHBHOCTI (PiIbTPpyBaJIbHUX PECIipaTOpiB pi-
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3HAMH 3apyODKHUMH JOCHTITHUKaMH OyJI0 BCTaHOBJICHO,
110 X 3axucHa e)eKTUBHICTh — BEJIMYMHA HE MOCTiHHA Ta
MO 3MIHIOBATHCS B IIMpokoMy mianaszoni [4]. Li pe-
3yJBTATH TPHU3BETH 10 TOTO, IO B OUIBIIOCTI €BpOIEH-
CBKMX KpalH 3HU3WJIM TPAaHULIO OOJIACTi JIOIYyCTHMOIO
BHKOPHUCTAHHS (UTBTPYBAILHUX IMIBMAacOK 3 BHCOKOEde-
ktuBHUMHE QimsTpamu o SO0IJIK, a 3i 3BuvaitHuMu — 10
10MTAK. ¥ CHIA cyTreBa pi3HUIS MiX JIaDOpaTOPHUMHU
Ta BHPOOHMYMMH pe3ynbTatamu BuIpoOyBanp 3130/]
IpU3BeJia 10 TOTO, 110 OCTaHHI CTAIM OJHUMH 3 OCHOB-
HHUX BHMOT IIpH cepTudikauiiHii nepeBipii SKOCTi pec-
nipaTopiB. Kpim Toro, Oyiio BBeieHO HOBY TEPMIHOJIOTIIO
JUTSA IIECTH Pi3HUX KOe(illieHTIB 3aXuCcTy. 3’ SBUIHCH T10-
HATTS , OYIKyBaHOTO KoedillieHTa 3aXUCTy pecHiparo-
piB“, ,KoedilieHTa 3aXUCTy IpU IMITYBaHHI BHKOHYBa-
HOi poboTH”, ,KoedillieHTa 3axHucTy Ha poOOYOMY Mic-
i, , koedinienTa Hebesmeku” Ta iHm [5].

OcTaHHi A0oCipKeHHs KoedillieHTa 3aXUCTy pecipa-
Topa y CIIA 6a3yroTbcss Ha BUKOPUCTAHHI HOBOTO YHi-
KaJIbHOTO TOPTaTUBHOTO NPHIAZy, IO J03BOJSIE BU3HA-
YaTh PO3pPaxyHKOBI KOHIICHTPAI[l YACTHMHOK MMy 30BHI
1 g Mackoro pecripaTopa i 9ac poOOTH B peabHOMY
gaci, YpaxOBYIOUM ONTHYHHHA JiaMeTp YaCTHHOK
(5 niamasonie posmipiB) [5]. Pesymeratd 1ux goci-
JOKEHb JI03BOJIAIOTh YTOYHNTH KOE(ili€eHT POHUKHEHHS
aepo30Ji0 PiTBTPYBATBHHUX MIBMAaCOK Ha poOOYOMY Mic-
IIi 7T BUSIBJICHHS (haKTOPiB, IO MOTIPIIYIOTh iX 3aXHCHY
e(EKTHUBHICTb.

®DopMyTI0BaHHA MeTH pPo6oTu. Metoio poboTH €
BH3HAUEHHS PI3HUIN MK MOKa3HUKAMH 3aXHCHOI edek-
TUBHOCTI IMPOTUIMJIOBHX pECIpaTopiB, BH3HAUYCHUX Y
ma00paTOPHUX 1 BUPOOHWYNX YMOBAX Ha BYTUTBHIN IIax-
Ti, 38 paXyHOK MPOBEJCHHS MOPIBHSIBHUX JOCIIIKEHb.

Marepianu Ta Meroam aociimkenns. Jns mocmi-
JOKEHHs OyJI BUKOpPHCTaHHI OaraTopa3oBi pecripaTopy 3
TYMOBUMH 200 CHIIIKOHOBUMH IiBMackaMu 3 OJHUM abo
nBOMa (GUTBTpYyBaIbHUMHU elieMeHTamMu. DinbTpu BifAmo-
BiZlaJIM JIpyroMy Kiacy 3axucTy. BoHu BUroToBieHi 3
MOJIIPOIIJICHOBOTO (iTbTPYBaIFHOTO MaTepiary Ta Bif-
nmoBimanu Bumoram JICTY EN 143-2002, mio miarsep-
JOKyBaJIOCh cepTudikaroM SKOCTi. [y 3MeHIIeHHs 1mo-
XUOKH BUTIPOOYBaHB 3aXMCHOI €(peKTUBHOCTI pecriparo-
piB, OyJ0 BH3HAYEHO OMIp MOBITPSHOMY MOTOKY (iIBT-
piB, w00 BiniOpaTH IS EKCIIEPUMEHTIB pecripaTtopu
TUTBKHU 3 OZHAKOBUM IIEPETIalOM TUCKY.

KoedimieHT NMPOHWKHEHHS, IO IPEACTaBISE BiTHO-
IICHHS KOHIICHTpAIlii aepo30io ,J0“ Ta ,mcis” pecri-
paropa, po3paxoByBascs 3a hopmysoro [1]

K, = <1100, @
e
ne C; — KOHIIEHTpaIlisg MIUTy B ITiIMacKOBOMY IIPOCTOPI
pecmiparopa, mMr/m®; C, — KOHICHTpALiS MHITy B HABKO-
JIMIIHBOMY CepeIOBHMIIi, Mr/M°.

KoedimienT 3axucTy — 1me 0oOepHEHO MpomopiiiHa
BENMUYKMHA KOS]IIliEHTy IPOHUKHEHHS [1]
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n

K
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VY nabopatopHuX ymoBax KOeQiI[ieHT MPOHUKHCHHS
pecripatopiB BHBYAJIHM 32 METOAMKOIO, OIHMCAHOK Yy
JACTY EN 143-2002. Timpku 3aMicTh TECT-aepO30III0
»OJIOMITOBHIA THI® (PEKOMEHIYEThCS BHIIE3ragaHUM
CTaHmapToM) OyII0 BHKOPHCTAHO 3BHYAMHHNA BYTLTBHHIHA
mui. Jljist iMITyBaHHsT pyJHHUKOBOT arMocdepyu BUKOPHC-
TOBYBaJIM CIEIiafibHUI BiOpaliiHUi TreHepaTtop s
»TIPUTOTYBaHHA" Ta I10Jadi CBIKOYTBOPEHOTO BYTLIBHO-
ro MWy 3 Hamepel 3aJaHUM JUCIIEPCHHM CKIIAJIOM [0
BUIIPOOYBAJIEHOI KaMEpH.

Ha puc. 1 HaBeneHo cxeMy yCTaHOBKH IS BH3HA-
YEHHsI 3aXMCHHUX BIACTHBOCTEH MPOTHITMIOBHX PECIIi-
patopiB. Bona mpaioe HacTynHUM 9mHOM. [lim Tuc-
KOM TIOBIiTpSI BiJl KOMIIpecopa moTparnisie gepe3 QiapTp
nornepeaHbporo ounnieHHs 1 Ha crabimizatop 2. Kinb-
KICThb I[bOTO MOBITPSI PErYIIOETbCS BEHTHIIEM 4 1 KOH-
TPOJIOETHCSI MAHOMETPOM, BUXOJSIYH 3 MEpenagy THC-
Ky Ha kamibposaniii miadpparmi 5 (20-50 a/xB). s
YTBOPEHHS MUJIOBOTO aepo30ii0 y BiOpamiiHui reHe-
patop nuiny 9 monaerbes Big 2 1o 10 n/XB 4UCTOrO M0-
BITpS 3aJIe)KHO BiJ Hamepen 3a1aHoi KOHIIEHTpamii mu-
ny. Bin npencrasisie co0010 cTaneBUi cTakaH i3 BITyC-
KHUM 1 BUIYCKHUM IOTyLEpaMH, B SAKHH 3aBaHTaXy-
IOTBCS TOTIEPEAHBO MOAPiIOHEHI KyCKH BYTULIA 3ara-
npHOW0 Macow Omu3bko 100 r. ¥V pesynbrati BiOparii
KaMepH BiIOyBA€ThCS IHTCHCHBHE CaMOTOAPIOHCHHS
UX KYCKIB JI0 MUJIOBOTO cTaHy. Jns mpucKopeHHs
noJpiOHeHHs nepeadadeHo 3aBaHTaXKEHHS O KaMepHu
reHeparopa crajieBux mapis giamerpom 10-15 mmMm. 3a
JIOTIOMOTOr0 BeHTHJIs1 6 1 poTamerpa 8 31iHCHIOETHCS
peryIoBaHHS KUTBKOCTI MOBITPS, IO HAIXOIUTH IO
reHeparopa. 3aBASKH IIbOMY MOXXHa OTpPHMAaTH HE
TIIBKY Pi3HY KOHLEHTPALIIO Mujy, a i pi3HU# auce-
pcHMii ckiaxa. HIIA YacTHHA YUCTOrO MOBITPST 0OCH-
rom 20-30 J1/XB. IOJA€THCSI A0 BUMIPOOYBAIBHOI Kame-
pu 11 B 00Xxix reHeparopa Ta peryJo€TbCcsi BEHTHIIEM
7 s 3abe3nedeHHs 3a7aHol KOHICHTpamii. Pecripa-
TOP PO3MIIYETHCA HA CHEHMIAIbBHOMY MYJISXKI TOJIOBH
(puc. 2), ne repMeTHYHO 3aKpimiroeThes. IloBiTps 3
MiIMacKOBOTO MPOCTOPY BiMOUPAETHCA Yepe3 aJOHXK 13
¢dimeTpom ADA 12 3a TOOMOT0¥0 TUXaTbHOT MAaTHHA
13 y kimskocti 30 si/xB. HakomuueHHs MUy Ha 3aXHC-
HOMY BUPOOi KOHTPOJIIOETHCS 3aBASIKH 3POCTaHHIO ae-
POIMHAMIYHOTO OIOpY, IO BU3HAYAETHCS 33 IOKa3HH-
kamu mikpomanomerpa 10 (MK-2500). Kinekicts mu-
ny, uio npoHuk 4epe3 ¢iaptpu 3130]1, BU3HAYAETHCS
3a nornomoroio ¢inbTpiB ADPA, ki nmonepeaHbo 3Ba-
KYIOThCS Ha aHamTH4YHUX Barax (BJIO-200). Buxoms-
Y 3 Pi3HMII MacH 3allMJICHOr0 Ta YHCTOTO aHATiTH4-
HOro ¢inbTpa Ta QiNBTPIB pecniparopa BU3HAYAIN KO-
e(dimieHT MPOHUKHEHHS 32 POPMYIIOI0

M, - M,
K, =
(Ml_M¢)+(M2_Mp)

-100:

ne M; — maca 3anmenoro ¢ginsrpa ADPA, mo BcTaHOBITE-
HUU Ticyst pecnipaTopa , T; M, —Maca 3anuiieHux GinbTpis
pecmiparopa, T; M, — maca uuctoro ¢inerpa ADA, T
M, —maca yucTHX QinpTpiB pecmiparopa, T.
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Puc. 1. Cxema ycmanosxu onsa eunpooysanns 3130/].
1 — ginomp nonepednwozo ouuwenns; 2 — mano-
memp; 3 — cmabinizamop mucky; 4,6,7 — pezynio-
sanvHi senmuni; 5 — diagpaema; 8 — pomamemp;
9 — eenepamop nuny; 10 — mikpomanomemp; 11 —
sunpobysanvra kamepa 3 myasdxcem; 12 — anonorc
3 pinempom ADA; 13 — ouxanvua mawuna

Puc. 2. Mynsoxc eonosu ma ouxaneha mawuna. 1 — npo-
006i06ipHuK 3 niomackogoeo npocmopy 31301,
2 — wegpinocvkuil mynsic 2onosu; 3 — ouxaibha
MautuHa

[TpoBeneHHs BUPOOHUYMX JOCIIIDKEHD (BLIBTPYBAIBHUX
pecIipaTopiB BUKOHYBAIM Ha Iraxtax 3axigsoro Jlonobacy.
B ekcniepumeHTi npuiiMan ydacTh TipHHKH HAaCTYITHHX
npodeciif: MaIIMHICT, MOMIYHMK MAIIMHICTa, TiPHUKH. 1M
BumaBanucs nociimkysani 3130/1. Binmitumo, 1o miBmac-
KU TAOHPaIKCh BIMIOBITHO MO po3Mipy obmmdus. omar-
KOBHX TPeHYBaHb JJIsI HABUYAHHS MPAIliBHUKIB, SIKi MpHiiMa-
W y9acTh y [OCHIIDKCHHSX, NpPaBWIBHIA eKCInTyaTarii
3130/1, okpiM TuHX, 10 HepeadadeHi MPOrpaMor0 MEPBHH-
HOTO IHCTPYKTaXYy, IPOBEJECHO He OYJIO.

Ha puc. 3 noka3aHna cxema eKCIepHMeHTaIbHOT yCTa-
HOBKH, IO CKIIAJaeThes 3 acriipatopa AEPA, amomnxa 3
¢dineTpamu ADA, NOBITPONPOBO/AIB 13 CHIIIKOHOBOT TYMHU
Ta TpoOOBINOIpHHKA, NPOITYIIEHOIO Yepe3 IiBMac-
Ky. 1151 3MeHIIeHHs: TOXUOKH, MPOOH MOBITPS BiAOUpanu
OJTHOYACHO: TIepIIa — 3 MiAMAaCKOBOTO MPOCTOPY peciipa-
TOpa; Apyra 3 HaBKOJMIIHBOTO CEPENOBHUINA 3 BUTPATOIO
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EKOJIOTIYHA BE3NEKA, OXOPOHA NPALI

HOBITPs 2 J1/XB. AJNOHX 3 AHAMITHYHUM (ITETPOM st
BU3HAYEHHS KOHICHTpamii mmry B poOouiil 30HI 3aKpirm-
JIIOBANM Ha piBHI muiedei. Takuii croci® KpirieHHs s
BU3HAYCHHs 3a0pYyJHEHOCTI TOBITPS, HIO BIMXA€ETHCH,
4acTO BHKOPHCTOBYIOTh, 1 BiH Ja€ MiHIMaJIbHY ITOXHOKY
BHUMIpIOBaHb.

BukonyBanu i’ At BigOOpiB npod, npodu BigOupau
KOXKHY ToauHy. TpHBaJIiCTh BHMIpIOBaHb CTaHOBWJIA
30 xB, OCKULIbKH POOITHUKOBI HE3PYYHO HOCHTH acmipa-
Top TpuBaiuii 4ac. Ilicisi mpoBeieHHS EKCIIEPUMEHTY
¢ineTpn ADA akypaTHO BKJIaJalld B IHIWBIAyallbHI Ia-
KETH Ul TIOAANBIIOr0 BUMIPIOBAHHS X BardW 3 MHJIOM i
BU3HAYEHHSI HOTO IUCIIEPCHOTO CKIIay.

KonrnerTparito iy B poOodiit 30HI Ta B iIMacKo-
BOMY IPOCTOpPi BH3HAYANX BiAMOBimHO a0 , [HCTpyKMii 3
BUMIpY KOHLEHTpALIii IMTy Ha IIaxTax Ta OOJIKY IMJIOBUX
HaBaHTAXEHB" 32 GopMyInoro [6]

c_10°m-m)
ot

ne my— maca ¢imetpa ADA, mr; M, — Mmaca ¢iTbTpa

A®A 3 nuom micns Bimbopy mpodbu, mr; Q — BuTpara
noBiTps, J1/XB; t — yac Binbopy mpoGH MOBITPs, XB.

AEPA

Puc. 3. Cxema 6iobopy npob ona eusnauenus Koei-
YieHma NPOHUKHEHHs pecnipamopa y 8UpoOHUYUX
ymosax:. 1 — npomununosuii pecnipamop; 2 —
anonc i3 inempom ADA; 3 — nosimponposoou;,
4 — acnipamop AEPA

Pe3yabTaTn.

VY 1abn. 1 HaBeneHi pe3yIbTaTH MOPIBHIIBHIX BHMi-
proBaHb KoedillieHTa MPOHUKHEHHS pecipaTopiB y Ja-
0opaTopHUX 1 BAPOOHUYMX YMOBax

Tabnuys 1
[MopiBHsAHHS 3HaYEeHB KOE]ili€HTa TPOHUKHEHHS
pectipaTopiB y 1a00paTOpHUX 1 Y BAPOOHUYIHX YMOBaX

BuwmiproBaHHs B BuwmiproBanus y
. 11ab0paTOPHUX YMOBAX BUPOOHUYUX YMOBAxX
Pecnipa- f——— - P p
TOp Kinekicts | Hdiana- | Cepen- | Kinbkicts | Hiana- | Cepen-
BUMIpIO- | 30H Hii | BuMipio- | 30H Hil
BaHb K.,% | K, % BaHb K.,% | K, %
3 IBOMa
! 0,02— 2,5~
(dinbTpa- 5 05 0,08 5 142 8,6
MU
3 OJIHUM 0,04— 2,1-
dineTpom 5 0,8 01 5 12,3 9.3
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AHainiz OTpEMaHUX pe3yJbTaTiB MOKa3ye, 10 Y BUPO-
OHMYMX yMOBax KOeQimi€HT MPOHMKHEHHS pECIipaTopiB
OimpIHiA, HDK y naboparopHux. HaBiTh, 3 ypaXyBaHHIM
BEIMYMHHM KOe(illieHTa ITiJICMOKTYBaHHS IIBMAacoK 3a
cMmyToro oOTropatii, mo, Bigmosigao 10 ACTY EN 140-
2004, nopunHa Oyt He OLabIIe 5%, cepenHiit KoedimieHT
nponukHeHHs 3130/ y nabopaTopHux yMOBax CKiIajae He
oimpmme 5,1%. OnmHak, MOTPIOHO BIAMITHTH, IO Y BHPOO-
HUYMX yMOBax Oymu 3adikcoBaHi i MiHIMaJIbHI TIOKa3HU-
KU IIPOHMKHEHHS aepo30JIio uepe3 pecniparopu. Lle roso-
PHUTB TIPO BUCOKY 3aXHCHY €(EeKTHBHICTh OCTaHHIX. 31e0i-
JBIIIOTO, TaKi pe3ynbTaTi Oyiy OTpUMaHi Ha MOYaTKy eKC-
wryarauii 3130/], npu nepmmx Bindopax mpo0, a moTiMm
MOCTYIIOBO  KOC(QIMi€HT TPOHUKHEHHS 30LIBIIyBaBCS
(puc. 4). Lle criocTepiranocs Ha BiMiHy Bi 1abopaTopHO-
TO 3amWICHHS (QUIBTPIB, Ie 3 YaCOM IX 3aXHMCHA CEKTHB-
HICTh TiNBKH TOKpailyBanachk (puc. 5). IloscHutu Taky
PO3ODKHICTh pe3yNbTaTiB MOKHA THM, IO TIPH HAKOITH-
YeHHI M1y Ha (QUILTPI 3MEHIIYIOTHCS PO3MIPU TIOp MIXK
BOJIOKHAMH ¥ THM caMHM e()eKTHBHICTh YJIOBIIIOBaHHS ac-
PO30JIBHHX YaCTHHOK TOKpantyeThesi. [Ipu mboMy 3poctae
OITip TIOBITPSTHOMY MOTOKY, LII0 MOYKE CIIPUSITH 3POCTAHHIO
MIJICMOKTYBaHb 3a HEUIUIbHICTIO cMyru oOtroparii. Lleit
MpoIecC JEeTadbHO OMUCAHUIl Y MEKUIbKOX poboTax [7,8].
YpaxoByrouy, 10 Y AesIKUX MPaIiBHUKIB MIBMAacKH pecri-
paropiB He 3a0e3neuyBaiy HaJiliHy TepMETHYHICTh 00TIO-
paropa —11e 1 € O/{Ha 3 TOJIOBHMX IIPUYMH HOTIPIICHHS 3a-
XHUCHOT e(peKTUBHOCTI pecripaTopiB Ha BUPOOHHUIITBI.

30UIbIICHHS TIJCMOKTYBaHb TAKOX MOJJIMBE Yepes3
CIIOB3aHHS TIBMAaCKH PECIipaTopiB IiJl Yac IOBOPOTIB
roJIoBH a00 HaxWIiB Tyly0a, o Oyio BiAMI4€HO MpH Te-
cryBanHi 3130/]. Taka cutyalliss BHHUKA€E IPH HEAOCTAT-
Hilt cumi nputrckanHsa 3130/ mo obmmaus abo i3-3a He-
JIOJIIKIB OTOIIB’ I, 200 Yepe3 HePiBHOMIPHICTh PO3MOILTY
3YCHJIb 33 CMYTOK OOTIOpAILii.

Puc. 4. 3anexcnicmo roeiyicuma npoHukHeHHS 8i0
uacy excniyamayii  pecnipamopa y 6upoOHuuUxX
yMos8ax

K, %
0,09

0,06 -

0,03 -

O T T T
30 60 90 120

150 t. xB

Puc. 5. 3anesxcnicmo koegiyienma nporuxHernHs 6i0 ya-
¢y excnyamayii pinempa y 1a6opamopHux ymoeax
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Taxox Oynm 3aikcoBaHi BUIMAAKK 3HIMAHHS IiBMac-
KM TpaIliBHUKaMH U pO3MOBH. Y IIiif cUTyamii mpo 3a-
XHCT OpraHiB IUXaHHA He MOXXe WTH MOBH. Y TIpHHYHX
BHPOOKaX, OCOONMBO B JaBi Ta KOHBEEPHOMY IITPEKY,
JIy’Ke IIIyMHO, 0€3 IeperoBopHoi MeMOpaHu B pecipaTo-
pl HOYYTH MOBY Maiike HEMOXKIIUBO.

IikaBi pe3ysapTaTd OyJaM OTPUMAaHI IPHU BHU3HAYCHHI
3aJICKHOCTI KOediIlieHTa MiJICMOKTYBaHHS BiJl KOHIICHT-
pauil mwty. BimmosigHo mo ¢dopmymu (1), xoedimient
MPOHUKHEHHS — i€ BIJTHOCHA BEJIMYMHA, L0 XapaKTepH-
3y€ BIIACTHBICTH pecHipaTropa yJOBIIOBATH aepO30JIbHI
gacTuHKA. OJHAK, SK BUAHO 3 pHC. 6, 31 30UIBIICHHSIM
KUTBKOCTI MYy B TOBITPi poO0d0i 30HM 3aXMCHA edek-
TUBHICTh PECHipaTOpiB MOCTYIOBO MOTipIIyeTHCS. IMOBI-
PHO, KpYIHOIWCIIEpCHA (PAKIis BYTUIFHOTO MUY, IO
CKJIa[Ia€ B MOPIBHSIHHI OUTBIIMKA BIZICOTOK, HIX APIOHO-
JUICTIEPCHA, IIBUJKO 3aKyNOPIOE MOPU MDK BOJOKHAMH
¢inbrpa. BiAnoBigHo, BUHUKAE JOCTATHS BEJIMYMHA OIIO-
Py IMXaHHIO, 110 30UIBIIYE MiJCMOKTYBaHHS He(DiIbTPO-
BaHOTO IOBITPS.

BcraHoBneHa 3a€KHICTh Ma€ BOKIIMBE 3HAYCHHS IS
npasuinsHOro Bubopy 3130/1. Ockinbku KoeillieHT 3axu-
CTy pecmipaTopiB y naboparopanx ymoBax 3a JICTY
EN 143-2002 Bu3HA4YaeThCS 3a IBOMA TECT-aePO30JISIMU
(x7mopuy HATPif0 3 KOHICHTPAINEI Yy BHIPOOYBAIBHIM
kamepi (8+4) mr/m® i mapadinoBoi omism — (20£5) mr/v’),
TO HEOOXiIHO BBOAWTH MOMPABKY, SIKIIO KOHIEHTPAIis
IIKIJUTHBOT pEe4OBHHU B TOBITPI pobouoi 30HM Oyze 3Ha-
YHO OlJTbINA.

Puc. 6. 3anescnicmo 3axuchoi eghexmuenocmi 6io
KoHyenmpayii numy

AHai3 AUCTIEPCHOTO CKIIAXY OCLIOro MUY Ha (iTbT-
pax pecmipaTopa NOKa3aB, 10 HA HUX IEPEeBaXKa€ KPYITHO-
JmcriepcHa (pakiist, Ha BiaMiny Bin ¢inbtpie ADA (mpo-
OW i1 Mackoro), 1€, 3Ae0UIBIIOro, OCiaaan ApiGHOIUCIIE-
peHi wactuaky (Tabi. 2). i pe3ynbTaTd miaTBepIKyOTh
3po0JIeHi BUCHOBKH, OCKUTBKH 33 HEIUIBHICTIO CMyTH 00-
TIOpalii HaiOUIblle MPOHUKAE NPIOHMX YaCTHHOK TIMIY.
Kpim Toro, BuHMKae HEOOXiAHICTh y BU3HaYeHHI Koediri-
€HTa TPOHUKHEHHS pecriparopa camMe y BHPOOHHYHX
YMOBax JUisi YTOYHEHHs BEJMYUHH IHJIOBOTO HaBaHTA-
JKEHHS. 3a LM IOKAa3HHMKOM PO3PaXOBYEThCS KIIBKiCTh
OCLIOTO MMy B JIET€HSX TiPHUKIB i BCTAHOBIIIOETHCS Yac
Ge3rmeuHoro mepeOyBaHHs iX y KOHTaKTi 3 misioM [6]. 3po-
3yMiJIO, IO JTA0OpaTOpHUIA KOE(IIi€eHT MPOHNUKHECHHS
MPHU3BE/IC IO 3aBHIICHHS IIOTO TIOKa3HUKA.
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Tabnuys 2
Posnozin nwmy 3a dpakmisMu

Po3mipu yacTok 3a GpakuisiMu, MKM

01-5 | 510 | 10-30 Gigéme

Micrist HaKOTTHYEHHS
Uy

Posmozin Macu muity
B IOBITPI TipHHYOT 10 12 49 29
BUpOOKH, Y%
Posmozin Macu muiry
Ha QinbTpi pecripa-
TOpa BiJ 3arajJbHOl 8 11 48 33
KIUJIBKOCTI MUITY B Tip-
HUYiil BupoOui, %
Posnonin macu nuity
i1 MacKo pectipa-
TOpa BiJ 3arajbHOI
KiJIBKOCTI MIJTY B Tip- 91 9
HHUYil BUpoOIi (Bix-
Oupamich Ha GinbTp
ADA), %

BucnoBkn. KoedillieHT NPOHUKHEHHS TMPOTHITHIIO-
BHX pecIipatopiB 0e3 ypaxyBaHHA ITiICMOKTYBaHb uepes
HEIIIIbHICTE 00TIOpaTopa, OTPUMAHUN y JTa0OpaTOpHUX
yMOBax 3a TECT-aepo30JieM ,BYTUIBHHM NI, 3HAYHO
MeHIuH, HiX y nporectoBanux 3130/] y ripHuunx Bu-
poOkax.

KoeiIfieHT 3aXUCTy MPOTUIIMIOBOTO peciiparopa y
BUPOOHMYMX YMOBaxX Ha MOYATKy HOTr0 eKCILTyaTamii Mae
BUCOKHI1 TTOKa3HUK, KU MOXKHA 31CTAaBHTH 3 aHAJIOTi4-
HUM TIpH J1a00OpPaTOPHUX BUNPOOYBAHHSX 3 ypaxyBaHHSIM
iICMOKTYBaHHs yepe3 o0Tioparop. OnHakK, 3 4acoM Npu
HAaKOIMYCHI MUJIOBOTO OCagy Ta 3pOCTaHHI OMOpY IH-
XaHHIO, & TAKOXK 4epe3 CHOB3aHHs IiBMACKH MiJ 4ac BU-
KOHAHHA TPYIOBUX 3aBAaHb 1 HEOOX1THOCTI PO3MOBIIATH,
BiH TIOTIPIIY€ETHCS 332 paxXyHOK 301TbIIEHHS MiIcCOCy He-
(GUIBTPOBAHOTO TOBITPS Yepe3 HEU[UILHOCTI CMYTH 00-
TIOpAIIii.

BcranoBieHo, 1110 31 301UTBIICHHSAM KOHIICHTpAIil MH-
Jy B TipHHYiH BHpOOLI Koe(illieHT NPOHUKHEHHS Peci-
partopiB IMOTIpIIyeThCS 32 PAXyHOK PI3KOro 3MEHIICHHS
MOp MDX BOJIOKHAMH 4epe3 30UIbIICHHS OCiaHHs KpyIl-
HoaucnepcHoi ¢pakuii BYriIbHOTO MHIIY, POCTY OIOPY
JUXAHHIO Ta MiJICMOKTYBaHHS YaCTMHOK 338 CMYTOl 00-
TIOpaii.

BusnaueHo, mo i MacKoro peciipaTopa mepeBaxae
npibHOmUCTIepcHa (paKIlist MUY, sIKa € OCHOBHOIO TpPH-
YUHOI BUHUKHEHHS 3aXBOPIOBAHb Ha IIHJIOBY €TiOJIOTIIO.

JIis miaBUIEHHS 3aXHCHOT e(heKTUBHOCTI pecIipaTo-
piB y BUPOOHMYMX YMOBaxX HEOOXiIHO: PEeTeNbHO MiA0u-
patu miBMacky 10 oOJaMYusl MpaliBHHKa JUIs 3abesre-
YeHHs HaJidHOI TepMeTH3allii 3a CMYyrow OOTOpallii;
NIPOBOAWNTH HABYAHHA 3 TIPABWIBHOI eKCIUTyaTamii
3130/1; Bu3HauaTH KoeillieHT 3aXUCTy pecItipaTopa s
YTOYHEHHS NMJIOBOTO HABAaHTAKEHHS Ha poOOYHX Mic-
ISIX TIPALiBHUKIB.
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Hens. Lensio paboTHl SBISIETCS MOBHIICHUE 3aITHT-
HOW 3((EKTHBHOCTH TPOTUBOIBUIEBBIX PECIHUPATOPOB
MyTEeM HCCIICAOBaHUS B J1aOOPATOPHBIX U IPOHM3BOJI-
CTBCHHBIX YCJIOBHUSX.

Metoanka. Onpenencaue ko3dduimenra npoHUK-
HOBCHHUS (IIBTPOBAIBLHOTO MPOTUBOIBLICBOIO PECIHpa-
TOpa B 1a0OPATOPHBIX YCIOBUSIX BEHITIOHSIIH IT0 METOIHU-
ke, ommcanaoii B JICTY EN 143-2002. B mpowusBon-
CTBEHHBIX YCIOBHUSIX KOHIIEHTPALUIO MBUTH B BO3AyXE 0
U TIOCIE pecrupaTopa ONPENeNsId B COOTBETCTBHU C
»IHCTpyKLHEN 10 3aMepy KOHLIEHTPALMU MbUIM B IIaX-
Tax M y4eTe IBbUICBBIX Harpy30K”.

PesyabTarbl. KoadduumeHT 3ammThl MpoTHUBOIIbLIE-
BOTO PECHHUPATOpa B MPOM3BOACTBCHHBIX YCIOBHSX B
HayaJie ero 3KCIUTyaTallid MMEET BBICOKHMU ITOKa3aTelb,
KOTOPBIA MOYKHO COIOCTABUTH C AHAJIOTUYHBIM TPH J1a00-
PaTOPHBIX UCHBITAHUAX C YYETOM MOJCOca Yepe3 o0Topa-
Top. OIHAKO CO BPEMCHEM, NMPU HAKOIUICHUU IBLICBOTO
0caJika U pOCTe COIPOTHBIICHHS [IBIXaHHUIO, & TAKKE U3-3a
CIIOJI3aHUSI TIOJIYMACKH TIPH BBIMOJIHEHUH TPYIOBBIX 3a/1a-
HUI 1 HEOOXOMMOCTH Pa3roBapUBaTh, OH YXYIIACTCS 32
CYET YBENMYCHHUs MO/COca He(HIBTPOBAHHOTO BO3IyXa
4yepe3 HEIJIOTHOCTD MOJIOChI O0TIOPALUH.

Hay4yHnast HOBU3HA. YCTaHOBIIEHO, YTO KOA(PHUINECHT
MIPOHUKHOBEHHS PECIUPATOPa C YBEIMYCHHEM KOHIICH-
TpalMM YTOJbHOM TMBUTM CO BPEMEHEM YXVIIIACTCsS 3a
CYET PE3KOr0 YMCHBIIICHHS [TOP MEXIY BOJOKHAMH H3-3a
YBEJIMYCHUS OCCHAaHUS KPYMHOIMCICPCHOW  (paKiuu
YrOJBHOW TBUTH, POCTA COMPOTHUBIICHUS IBIXaHHIO U JO-
MOJHUTEIIHLHOTO TI0ICOCA YAaCTHII 32 MOJIOCON OOTIOpaIvH.

I[IpakTyeckasi 3 HAYMMOCTH. 3aKIIFOYACTCS B OIpe-
JICICHHU OCHOBHBIX IMPUYUH CHMKEHHs KoddduipeHTa
3alIUTHI PECIIUpaToOpa Ha YTOIbHBIX MPEANPUATHSIX.

KioueBble clioBa: npomugonsliesol pecnupamop,
nepenao 0agieHusl, CONPOMuUGIEHUe ObIXAHUIO, 30NbLIEH-
HOCMb, OUCNEPCHBLL COCMAB Y2OIbHOU NbLIU

Purpose. To carry out laboratory and in the field
studies on the dust respirator protective efficiency
improvement.

Methodology. Laboratory estimation of the
penetration coefficient of the dust filtering respirators has
been carried out by the method described in DSTU EN
143-2002. In the field estimation of the dust
concentration in the air before and after filtering by the
respirator has been carried out according to the
guidelines “Manual on dust Concentration and Dust L oad
Estimation in Mines.”

Findings. The respirator protective efficiency in
production environment is high at the start of its use. Its
performance is commeasurable with the same in
l[aboratory environment when air leaks-in through the
shutter. But sooner or later the dust accumulation,
breathing resistance increase, sleeping of half-mask and
necessity to talk during the work lead to its degradation
due to the unfiltered air inflow through the shutter
contact line leak.

Originality. Authors have determined that the
respirator penetration coefficient degrades as the dust
content rises because of sharp reduction of the size of filter
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pore spaces caused by deposition of coarse particles of
coal dust between the fibers, breathing resistance increase

Keywords. dust respirator, differential pressure,
breathing resistance, dust content, size-consist of coal

dust
Pexomenoosano 0o nybnikayii 0okm. mexH. HAyK
O.M. Kysemenxkom. [lama HAOX0OJCeHH — pyKONUCy

and additional dust inflow through shutter contact line.
Practical value. Authors have determined main
causes of the respirator protective efficiency degradation

in the production environment of coal mines. 23.05.13.
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SIMULATION OF SAFE WORKING CONDITIONS
WHEN USING THE DEVICE OBTANING MORE INFORMATION
ABOUT MINING OBJECTS

Lean. Pa3zpaboTka MaTeMaTnueckoi Moziesii Oe30MacHbIX YCIOBHI Tpy/ia MU MCHOJIB30BaHUH YCTPOHCTB IOY4CHHUS
JIONIOJIHUTETIFHONH MH(OPMAIll M YCTaHOBJEHHE 3aKOHOMEPHOCTEH M3MEHEHHs Mokaszarenield 3(dexTuBHOCTH pabOThI
CHCTEMBI ,, YeJIOBEK—TEXHUKa—TEXHOJIOT U /IS TIOBBIIIEHHsI O€30IaCHOCTH TPY/1a Ha TOPHBIX NPEIIPHUATHSX.

Metoapl. Teopun wunHbOpMaLUK, TEOPHUH HAASKHOCTH, METOABI CHCTEMHOTO, MAaTEeMaTHYECKOTO aHaju3a,
MaTeMaTH4ecKoe MOJIEIMPOBaHIe OE30ITacHbIX YCIOBUH TpyIa.

Pe3yabTaTtsl. Pazpaboran crocob 1 yCTpoicTBO OMEepaTHBHOTO KOHTPOJIST COCTOSTHHS BBIPAOOTOK IIaXT W TEXHHUYE-
CKUX cpencTB. Pa3paboTaHO MHANMBUAYaTbHOE YCTPOWCTBO [UIsi KOHTPOJS YCIOBUH TpyJa W IOMYYEHUs BUACOMHGOP-
Maluu Uil pabOTHUKOB yPaHOBBIX IIAXT, 00ECTIEUNBAIONIEE ONEPATHBHBIN KOHTPOIb U ITOJyYeHHE BUACONH(BOPMAIN
Ha WH(POPMAIMOHHBIH KOMITIEKC IPOTHO3HPOBAHUS COOBITUH C MCIIOIB30BAHNEM HAIOKEHHON BHPTYaIIbHOW pealbHO-
CTH, 00CCIICYMBAONINI YIIPaBICHHE TEXHOJIOTMYSCKUMHU MPOIIECCAMU U CaMUMH TOpHOpabounMu. Pazpaboran ajiro-
PHUTM MOZEIMPOBAHUS CHCTEMBI ,, YeJIOBEK—TEXHUKa—TEXHOJIOTHS" B YCIIOBHUSX TOPHOOOBIBAIONIMX TPENINPHUITHI, YIu-
THIBAIOIIUI BIMSHHE MMCUXOPU3UUCCKUX MMAPaMETPOB TOPHOPAO0UYEro, HHTETPAIBHOIO YPOBHS €ro HH()OPMUPOBAHHO-
CTH, KQUECTBEHHBIX XapaKTEPUCTHK U KOJMUYECTBA IMOCTYIAIONIEH K HeMy HH(pOpMaIMy Ha 0€301acCHOCTh U IIPOU3BOIH-
TEJILHOCTH cHcTeMbl. [10ka3aHo, 4TO MPOM3BOANTEIBHOCTh CUCTEMbl YMEHBIIACTCS B JIOTAPH(YMUUECKOI 3aBUCMOCTH C
YBEJIMYCHUEM KOJIMUECTBA TIepeaBaeMoil MalIMHUCTY MH(OPMAIMH, YBEJIMYNBACTCS B JOrapu(hMUUYECKOH 3aBUCHMO-
CTH OT ITapaMeTpa, XapaKTepPHU3YIOIIETro HaBBIKHU, OMBIT, KBAIN(HUKALUIO, X JIMHEHHO BO3PACTACT C yBEIMUCHUEM PECyp-
ca BpeMEHHM peasTi3alny PeIeHus U IToKa3aTellsl YPOBHS JJ0CTOBEPHOCTH HH(pOpManu.

Hayunas HoBu3Ha. BriepBble ycTaHOBJIEHBI 3aKOHOMEPHOCTH W3MEHEHUs O€30IacCHOCTH M NPOU3BOJUTENHHOCTH CH-
CTEMBI OT NICUXO(PHU3NIECKUX TapaMeTPOB FOPHOPAO0YEro, Ka4eCTBEHHBIX XapaKTEPUCTHK HHYOPMALIUK U €€ KOINIECTBa.

IIpakTyeckasi 3HAYUMOCTB. Pa3paboTaHbl crtocoObl U YCTPOWCTBA TOTyYSHHS JOMOTHATEIEHOW HHPOPMALIUT O
TOPHOTEXHUYECKUX OOBEKTaX: CHOCOO ONEPaTHBHOTO BHU3YAJIHOTO KOHTPOJIS HAJ COCTOSHHEM BBIPaOOTOK M
TEXHHUYECKUX CPEICTB Ha IIaxTaX, HHIUBUAYaJIbHOE YCTPOMCTBO AJsI KOHTPOJIA YCIOBHH Tpyda M MHONTyYeHHs
BUJICOMHGOPMALIM ¥ HMH()OPMAIIMOHHBIH KOMIUIEKC NPOTHO3UPOBAHUSA COOBITHI € HCHOJIB30BAaHHEM HAJOXKEHHOH
BUPTYaJIbHOH PEanbHOCTH.

KiroueBble ¢l10Ba: Oe3onacnvle yCiogus mpyoa, cnocobbl U yCmpoucmea noayueHus 00noTHUMENbHoU uH@popma-
yuu, 2opHomexnHuyeckue 006veKmol, MOOeIUPOSaHe, 3aKOHOMEPHOCTU

METOJIOB HCCIIEJIOBAHUS MPOIECCOB (PYHKIIMOHUPOBAHHUS
CIOKHOW  TEXHOJIOTHYECKOH  CHUCTEMEI  ,YEJIOBEK—
TEXHUKAa—TEXHOJIOTUS" B YCIIOBHSIX TOPHOIOOBIBAFOIINX
MPEeINPUATHA 00yCIaBIMBaeT HEOOXOAMMOCTH pa3pa-
OOTKH CpEICTB M YCTPOMCTB, MO3BOJISIOIINX IOJYYaTh
HauOosee TMOJHYH, JOCTOBEPHYIO M CBOEBPEMEHHYIO

ITocTanoBka l'lpOﬁJ'leMbl H e€¢ CBA3b C BA’KHBIMH
HAYYHBIMH HJIA NPAKTHYECCKUMHU 3aJaHUAMHU. Ilo-
Tpe6HOCTI) B COBCPUHICHCTBOBAHUHN HAYYHO-TIPUKIIAAHBIX
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