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ONEPATHBHOE TECTOBOE OITPEJEJIEHUE
1,1-AUMETHJITHIPASUHA B TTIOBEPXHOCTHBIX BOJAX
Y FPYHTAX

B.M.Ocrposckas®, J.A Manswes**, H.B Jasuaosckmii**
*MHeTuTyT 06Led n Heopranuydeckodxmmum . H.C. KypHrakosa PAH (MOHX PAH)
117907, Mocksa, MervuHckind npocnekt, 31
**25-i lNocynapcTBEHHBIA HAYYHO-UCCNBR0BaTENLCKMA HHCTUTYT MO P
121351, Mockea, Monogoreapaesickas, 10

PaapafoTadk METOOUMEM SKCNREBCCHOMD TECTOROM anpegaenequa 1,1 -AuMeTUnNruipasvKa B Boae
& OManazoHe koHUeHTpawwi 0.01-500 wmr/am’ © NOMOULLGD WHAMKATORPHOA Nnonock PUB-TvapaiuH-
TECT, KARMAHKOTD YCTPOACTES ANA KOHUEHTDWPOBAHKWH, UBETOBOTD KOMNADATOPA N MUHW-pedimerTo-
MmeTpa co ceeTonuoaonm 660 v, MNMpeacTasnersl PEIYNLTATH TECTMPOBAHWA NOBERXAOCTHBIX BOO W

rpyHToe HeyTun w Kaaaxcrama,

1. 1- JpveTiaruapaani [ M) - paxeTHoe Toman-
B0 [ 1]. GecUBeTHAA. TETYHAR MHIKOCTh C XAPAKTEp-
HEIM abMMITAYHRIM 38 MAX0OM] '—[PEEBBI'{aﬁ HO OMACHDE
peiecTeo, Boamomuble oyt noctyioedis JMEC g
OPradranM YeJIOBEEA 10 IROT0CHYMCCHHM UENAM. Mo-
YBA —* PACTEHHE — YEJ0BEI NOYBa — pacTenne —
HUBOTHOE = YeI0BEK: [T0YBA — BOJA —= phifa — ue-
noBek: atMocpepHblil Boanyx — uenoser. Kpurepu-
en Be30MacHoCTH ARTASTCH OTCYTCTEHE OTPHUATE -
HOTO MPAMOro WiH KocBeHHoro Aciictena [IMD »
MPOAYKTOB €70 AECTPYKLMH Ha 30POBLE Ye/I0BCKA
H ero norosmerso. (M BL3LIBAET oTpaABIEHHE OPH
BOLIXAHIH [TAPOB, IOIaJaHHH BHY TR OPraHiana 1
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NPOHERHOBCHHN Hopes KOG, OOLETORCHYECKOE
OefACTBHE = MePIIEHME B TOPJIE. KAUIETh, 3aTpyiHe-
HHE [IbIXaHHA. Pa3/ipaAeHie CAHIHCeTRIX 0bonouer
rnas, oiuan cnalooTh, FONOBORPYHECHHE, TOUIHOTA,
peoTa, Honn B OBAACTH MEIVIOMHO- KM LIS YHOTD TPaK-
Ta, 3V H MOKPACHEHITE KO, BoamoncHbl Mopase-
HiUle MeHeHd., OTEK AEeTHHY., CMEPTEIbHBIA HCX0Md,
MpepensHogomyCcTHMEIe KoHLeHTpauu (10K B
Boge 0.02 Mr/a, Bosayxe 0,1 Mr/s* 1 naxoTHoM cloe
noussl 0,1 mr/kr. OnepaTHBHBIA KOHTPOL HA CO-
Aepaanie IMI na yposre [JK B MecTax ¢ mocToAH-
HBIM PHOKOM 3ArpA3HENHA ARTAETCH RARHERLIe
aKoNOrHYecKkoi aagaqei.
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INpoGnema npodmaakTHEN HHTORCHKapH JIMI
ARIAETCH BECHMA AKTYANLHON 1A TEPPHTOPIIT

Komnapatop 3KOTECT ane AByx AMANAI0HCB KOHLEHTRALMA

paga peruoxos Poceuiickoii @enepatini, rie no
pacHeTaM M0 HAGMHICHMAM BO3MOHHBI ITaIeHHA
orpaloTanHsix cTynieHeil pakeT. He Menee Bamio
KOHTPOJIHPOBATE OKPYHAIOLIYI) CPejy Ha COIep-

wanue JIMI B mecTax ero TpaHCIOPTHPOBAHMHA,

XpaHeHHs H 3aNPABKH.

HapecTHEIE METO/ B CTIEKTOROTOMETPIYECKOTD
onpeaenetin JIMI BRTIOHAIT Npe/BapHTeabHOC 0T

geseHue ero oT cyGeTpaTa OTTOHKOH, 8 HABECTHRIC

HHAMKATOpHEIE Gymark © agcopbuMOHHO 3akpern-

Cocras kpacky| KOHUBHTPALMA 1,1-AMMeTUNTMAPa3UHE, |
ana nesaty, % mrigm?

FonyGas 0|20 [30 [40 |60 |8 | 100
Mypypian | O |0 10 |0 |20 |40 |85
Werman |50 |40 |50 |40 |40 |40 |55
YepHan 0 [0 10 |20 |25 |40 |60 |
LP ».=660HM | 1 1,04 | 1.09| 135 160 | 175 1,90

AFHHBIMH peareHTaMH: BAHWIHHOM, 4-HUTpoGeH-

aadb-aerngos. 2,4-Me TORCHIEH 3L Ae T MI0M N
2. 4- AT IPoKCHOEHSATBICTHAOM - XaPaKTePHIYVEOTCH
HHIKOH YYRCTBHTENBHOCTEIO (2], 4TO HE 46T BOAMOT-
HOCTH AOCTHTHY Th onpeaenetia JIMI Ha yposte [T

B aansoii pafiore npeanaraioTed MpocThie 1 0C-
TYTIHEIE METOAMKH SKCIPECCHOMO TECTHPOBAHMSA MO~
BEPXHOCTHRIX BOJ CYLLIM i FPYHTOB Ha coAepiaHHe
JIMI ¢ oMol HHAKaTopHBIX noacce PHB-Thipa-
auu-TeeT [3] ¢ KAPMAHHEIM YCTPORCTBOM I HOH-
HeHTpHpoRaHMA cietos [IMI Ha peakumoHHON 30HE
HMHAMEATOPHOI N0J0CKE B IBVX BApHAHTax: 1) Buay-
ANBHAA OlEHEA LB TOBOTD [EPEX0Ia MpoH3BoIHTCA
¢ MoMOLLRK UBeTOBOI cTaHaapTHoil wkanel u 2)
pedUIeKTOMETPIYECKHM METOIOM € OMOTILRIO MHHIN-
peduleKTOMETPa CO CBETOIHOI0M.

M PeHMyLILECT BO ITHAMKaTOpHbIX noaoc PHB-Thi-
paauu-TecT COCTONT B TOM, HTO XPOMOTEHHBII pea-
renT - KpesHemoinsledopan kpenora [KME) uvavo-
BHAHA0OBAHA HaA U LUTION03HYIO MATPULY KOBANCHT-
HO 1 [03TOMY NPOIYET peakunn - moaubaenosan
CHHB He PA3MBIBAETCH 1 HE CMBIBACTCH © PeaKi-
OHHO 30HBI [T0I0CH] . T N03BOAAET A0CTHIATE 00-
Hapyaere [IMI na yposse 0.5 /LK.

Sxcne pUMeHTATLHAR HACTE

Peazenninl, pacmsopst U npuiopsl JRCpeccHoe
TeCTHpOBAHKE MTPOD BOLI M CPYHTA MPOBOAHIOCH ¢
noMotikio Hadopa TY 400-CITTATLS- 10-96-81 (000
“HRoTecT” ). BRIOYAINNIEro: NeHalTk © HHAMEATOP-
HeiMy monocamu PHB-Twapasun-Tect TY 400-
CIIHI18-176-20-92; komnapatop DHOTECT coa-
Hoit ueeTOBOI 1IKATOI oxBaTa no TY 29.01-91-83
1A IBYX IHAMAS0HOB KOHIeHTpaiii (ev taliiuy):
HATPHA ruapoken no TOCT 4328, 1%-Hblii BOJAHBII
PACTBOP: MACKHPYOUITE PEATEHTHRIE MOA0CK
duusrpyiomtee yerpoiterso no TY 6-09-07- 1464-86
CO WMTPHIEM JJIH ROHIEHTPHPOBAHIA MITKPOKOIN-
HecTB FHAPA3INHA Ha HHAMEaTopHoil nomoce (UTT).
Henombaosaiie APYTHX MoZRpHKEALII KapMaHHBIX
yerpoiiers (KY) A KOHUEHTPHPOBAHIA [3-5] ne
RIMACT HA Pe3VIIETATLL AHAJ3A,

s pUroToBAeHMA HEXOIHBIX 1 TRaIyHpoBoY-
HBIX PACTROPOB HCTIOTB30BATN CBEMKENeper HAHHBI
npu remneparype 63-64°C [IMI, koTopslit pacTeo-
pami & 0.1 M yreveroii kuciore. Ha npod rpyHTa
FOTORW/IN BOAHBIE H BOAHO-CTIHPTOBBLIC IRCTPAKTEH
npu pH2-5.

LigeToBoit nepexoa peartiHoHHoi 2oust MIT (P3
WI1) ¢ paBHUBATH € UBETOROH 1 KOHUEHTPALOHHON
IKATAMH KoMTapaTopa.

HMamepetne guduhyasoro oTpamkeHind IBeTOBRIX
nepexojgon P3 M1 nposoaamn Ha MuHi- peduierTo-
meTpe KHHKT ¢ KpacHsIiM CBCTOAMOA0M [MaKCHMYM
payHeHH [Tpu 660 HM) € aHANOTO-1IPPOBLIM Mpe-
ofipasoBaTeleM i BLIBOAOM 3HAYEHHA KOHLEeHTPa-
e JAMIT na tabno,

Hpouedypa mecmuposarus Ne 1 HHINKa TOpHYIo
nostocy PHB-Dhapasin-Teet (HIT) norpywaiot oaHim
KOHLOM B HCTTRITYEMBLIT pacTROp Ha [ ¢, 3aTeM nomMe-
warot MIM Ha fenyvio iIacTHHEY 1M sadocaT da P3
HIT | garmma 1% -Horo BeIHOIe PACTBOPA MULPORCH -
fa Hatpus (pH>1 1} yepea | Muy CpaBHHBAKOT Ok
pacty P3 U1 c upetosoli ikaol KoMIapaTopa "9uo-
TecT” 1A Neproro Hanazoa GolkILIHX KOHUEHTPA-
tppdi {eserataiy). [Tpi oTpHIATEIBHOM peayasTare
BPEMA AKCTIOINIHN yBean usaioT 1o 10 c. Toasae-
HHE [P 3TOM LBETOBOTO NATHA VEAILIBACT HA KOH-
ueHTpaiio ~ 1 mr/a. g onpejenennd MEHbIIIX
koHuenTpaigit [IMI npHMeHAIOT NPOUeIYpY TECTH-
poBaEa N2,

Mpouedypa mecmuposanua N 2, 10 ov' ananian-
PYEMOTO PACTBOPA IPOKAMIBAIOT C MOMOLILI0 KY He-
pes P3 anameTpos 6 MM HHARKATOPHOI Toock PHB-
Nuapasue-TecT B ROHTPOILHYI0 KaMepy (1 o0paTHo) B
Tedenme 5 MuH. 3arenm Ha P3 HAHOCAT OJHY Kammio
| H-HOro BOIHOI FACTBOPE M'MAPOKCHIA HATPHA |
wepea | MEH CPABHIBAKOT LBET CO WKANOI] KoMItapa-
TOpa 118 BTOPOTO AHANA30HA KoHenT patiit JIMI
0.01-0.5 mr /fafesm.Tabn.). Cormacto pacueTy [6]. ocHo-
BAFMHOMY Ha [PHHIAIMAK PABHOKOHTPACTHOM LBETO-
HEM{?pI{TE:JIhHﬂﬁ CHCTeMBL. MAaKCHMATEHOA Flﬂl'pf!ﬂ.l-
HOCTE VLA TAKOrO THIA IUKAIL cocTasaneT +33 %,
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Pedhnexmomempuveckoe onpedenerue JMI Wami-
kaTopHyio nonocy PHE-Tapasi-Teer nocie koHTak-
Ta ¢ AHATH3HUPYEMBIM PACTBOPOM M0 MPOLEIype Tec-
THpoBaHuA N 2 BBOZAT B KacceTy oTogaTYMKA
MHHH-PeQIeRTOMETPE M HAMEPAIOT KODDHUIIHEH TR
anddyaHoro oTpamerns npu oreyrersuu IMI (L) 1
eronpucyTeraH (P). [ladubie rpagyHpoBotHoro rpa-
ipia saBucHMocTH aHaderne L/ Por HKOHUECH TPalimM
[muHefiHo-KycouHoro xapakTepa - TafaMua, mocae-
AHAA CTpoKa) BBeAeHb! B [13Y Munm-peduiekTomerpa
i MOCTe MPoBReJIeHIEA H3MepeHHIl CHHTHIBAIOTCH ©
LppoBoro Tabino. JHanasoH onpeieisesbx KoHLeH-
Tpauuit IMC 0.01-0.5 mMr /1. OTHOCHTEIBHOE CTAH-
JAaprHoe oTkNoHeHne s =03 [(n=3,P=0.95).

Honmpoasuwe npomusomecmet, [posoaumich
KOHTPOILHLIE IPOTHBOTECTE! HAa NMPpHeyTeTBHEe [IMDT
oTpHUATeNLHEIH (¢ Mackuposanuem JIMI™ ¢ nomo-
LB ATbAETHALC/UTHVIOIHON TIOADCK! H AUeTOHA) 1
MOJOHHTENBHEL (C MACKHPOBAHHEM HEOPraHHYer-
KHMX BOCCTAHOBHTENEH © MOMOILI) HATPHA TIIPO-
uuaa (10%-uwiit BogHo pacteop)). Ecan okpacka
NOARTASTCA Mociae Mackiposaiua M, oTo cauae-
TEJLCTBYET O MPHCYTCTEIN BOCCTAHOBHTENEH. HE 0T-
HOCALLIMXCA K THAPasHHY.

Kourpone paaanpob ua oteyrerere JIMI ocyue-
CTB/ACH XPOMATO-MACC-CIERTPOMETPHYECKIM MeTo-
A0M.

Ofwems: mecmuposanus. Onpeaesedue M
NMpoReIeHo B cepitd ofpasios BoALI M FPYHTA. 0TO-
OpaHHbBIX B MECTAX MacHIH oTpafoTaHHBIX CTYTIE-
Hell pakeT B AKVTHH U NpejocTaRIeHHBIX LleHT-
PAIBHON reojoro-ananuTiyeckoll nabopaTtopueit
loexosmurrera PeenyGaukn Caxa (FkyTuu) s 1997 1.
a rarke 06pA3LIOR BOILI BOAOEMOB U FPYHTOB, OTO-
fpaHHLIX CNeUHANBHOI KOMHCCHE Henmocpe-
CTBEHHO HA MECTE NaJCHHA (PParMeHToB PAKET B
Kasaxcrane B 1999 . n npoaHaTH3HPOBAHHLIX B
MOACBBIX YCIOBMAX HA MECTE B3ATHA Npod 1 i aabo-
PATOPHBIX VOITOBHAX.

Peaynerars: u o6cymaenne

TecTupoBanie BOIB Ha COACPKAHHE MMAPAIN-
Ha 1 €70 &IKHIT- H ApHI-TTPOH3BOIHBIX PEATEH THBIM
HHAHKATOPHBIM DYMAKHBIM TECTOM € KAPMAHHBIM
YOTPOHCTBOM JUTA KOHLIEHTPHPOBAHNA HA MMOBEPXHO-
CTH peareHTHOH HHAHKkATOpHOI Gymaru (PUEB) sink-
POKOMMYECTR 3THX 3arpAsHUTeNel NpeacTanigeT
TeopeTHYECKHIT H IpakTHYeckiil muTepec. Bo-niep-
BbIX. 06061UEHHBIH SRCIPECCHBIA MOKA3ATEL ONpe-
ACTICHMA pﬂ.!IETBEH!lﬂﬁ FPYTINbL] BECOKOTOKCHYHBIY
peecTs ocobeHHO HeoBXOMM B PErHOHAX ¢ [OCTO-
AHHBIM PHCKOM 3arpAaHeHia. Bo-BTopsix, TecT-me-
ToAofecnednBaeT 9yBCTBHTEILHOCT HA YPOBHE 10-
Nefl NpeenbHOANIYCTIHMbBIX KOHLIEHTPALIHI Ka#10-
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r'o 3 FHAPa3vHOB, PHYEM NpestomeH Taxol mMe-
XAHM3M UBeTHOI peaxuyun PHB ua nupperyaapuoii
12-MoNHGADCHANKAT-a-Ue/UI0A03bl. COCTABIA-
wieii ocHony PHB.
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KOrAa 0DOGIIEHHBIA NoKa3aTeb, BLIPAMKEHHLIT B
MHUKPOMOJIAX Ha JIUTP, HE 3aBUCHT OT MOJIEKVIAD-
Hoil Maccesl (M) rnapaansa,

910 nepsbiidl npumep PUB ¢ koBaneHTHO HMMo-
GHIH30BAHHBIM HEOPraHHYeCKUM XpoModopon.
MOABOAAGIIHM J0CTHTATE BRICOKOH CTEneH KoH-
ueHTpuposania JIMI" na PHE ¢ ofipasopanuesm mo-
anbaenonoit cnun. HekosanenrHo (agcopbumonto)
HMMOGHAHA0BAHHBIE KPeMHEMOIHGIEHOBAR KHCA0-
TA P e COM W IPOAYETB X peakuii ¢ M noa-
BEPraTes GhICTPOMY BLIMBIBAHHIO C GYMATH, 4TO He
[OFBTAET AOCTUTHY Th BBICOKOI MVBC TBH TS/ILEHOCTH
TECTHPOBAHMA.

Obpasyst us Axymus JIMI ofHapy#eH TolbKo B
rugporeoxHMudeckoil npobe Nt KCM T- 1 ¢ yuactha
Taana s koanyectee 0,02 yr/ 1. ClegoBeie Konpye-
crea<0.01mr/a-ssoge Nt KCM T-2. Cnenossie Ko-
andectsa < 0.0 1 mr/sr JIMI natmoganics B ofpas-
max nous: Nt KCM T-3 - o yuacrka Taana HiopGuHe-
HOFO VIyea. B padodax pexy Mapx: No 3557, N 3692
-y o3 KyGanax: No4719 - y ueroka pexn KoHoHnaw;
Nt 9228 - y uerora pers Ynmin: N 9388 - y pexn
Xaiun. He oGuapyskeno JIMI B npoGax noun Nt 4655,
4691. 4742 y uctoka pesn ki Nt 5624 1 N 9038
- ¥ pexd Yasruen: Ni 5788 - y 03.CoploHTHAX:
Ne 5885, 5909, 5923, 5948 - v Tp.Botyobunckoil:
Ne9103, Nv 9163 - y Hakerna, Nt 9267 - y pexn Xaii-
Ha, Ne 10000 - y noc. Maawikait. Onpegenenne JIMT
MOMHO NPOBOIHTL B IPHCYTCTENN acKopOHHoBOI
KMCAOTHE B CYALHA-HOHOB, Tak, B KOpe THCTBEeH-
HiList (npofia N KCM T-4) cogepsganca akTHBHLT
GHONOrHHEeCKHIH BOCCTAHOBHTE L THNA ackopSiHoBoi
KHCI0THI 0ko/10 200 mr/kr gaoundi useTosoit nepe-
xonc PHB-Napaaun-Tecet: npofa Nt 4766 conepskana
BOCCTAHOBHTEL, JA UM okpacky kak 10 wmr/n JIMI
HO B OTPHUATEIBHBX NpoTHBOTECTAaX Ha JIMI (c ero
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MACKHPOBAHHMEM) OKPACKA He HOYe3ata, a B noao-
HUTENLHOM MPOTHBOTECTE [C MacKHPOBAHNEM KHC-
NOTHBIX BOCCTAHOBUTENSIH ) OKPACKA HE MOABTATACE,
YTO CBHAC TENLCTBOBATD 08 OTCYTCTBHH MILIpa3iiHa.

B Hasaxemaue HETIOCPeACTBEHHO HA MECTE na-
AeHuA pparMenTos pakeTol-tocuteas “TIPOTOH™ n
paarontoro fiioka “Bpna” (Haparanawscran ofia.,
HapranMHcKHA p-H. Noc. Beraikic) TecTHpoBaHHe
YRAALIBANO Ha oTeyTereie [IMIT kak B Bojie o3epa Be-
TANLIC HA PA3HBLIX YPOBHAX. TAK H B FPpYHTE.

Huamkaropuas nonoca PUB-TMapaauy-Tect Mo-
WET AATH UBETHBIC PCAKLMN TAKME C [ICPBHYHBIMIT
amnhaTHYECKHMH H ApoMaTHHeCKHMH MIpasiHa-
M. HO HANOMIEHHE X B VIIOMAHYTBIX MECTAX Tec-
THPOBAHUA MPOGAEMATHYHO H OHI He OGHAPYHKEeHBI
B po6ax 13 FKYTHH XPOMATO-MACC-CIIEKTPOMETPH-
HECKHM METOIOM.

PeaynbTaThl TECTHPOBAHKMA GBLTH MPOKDHTPOTH-
pOBaHBL Tak#e MpolHpOMHEIM METOI0M TECTHPOBA-
HuA Ha JMI ¢ nopourkom I'- 1 u hoTokanopumerpit-
yeckHus MeTogoM CM 301-02-134-90 onpeacnennn
JOMI no pearkuwii obpasoBaHiia FHAPasoHa,

Bee HeNoNbIoRAHHLIE METOLLL JARATH [TOT0HM-
TeAbHBIT peayiasTar npH Jobasnermn M k npobanm
Ao cogepracania 0,02 mr/n.

[MpeanomeHHbIC MCTOAHKN TECTHPOBAHHA MOTYT
GBITE MCMOALIOBAHB B CTAIMOHAPHOI W Nepe1BH-
HOH nafopaToOpHAX, A TAKHE TP MOJIeBLIX PYYHBIX
pafoTax. TAK Kak TecT-CPecTRa MOrVT TpaHCnop-
TUPOBATBLEA B OPTATHBHON KAPMAHHOR YRIaaKe.

Brisoasl

[MpeanosieHa TECTOBAR METOANKA AKCITPECCHOTO
onpenenesHnd 1, 1-gumerHaruapa-ausa [[IMI0) B
MPUPOAHEIY BOJAX W TPYHTAX € TOMOUIBH HHINWEK:-
TopHeX nonoc PUB-Mapaaun-Tect. B ocHOBY KoTO-
poro noAoHeHa upeTHas peakipa 1 2-mombaocinm-
KaT-a- LeLTIOI036!, YCTPORCTBA VA KOHUEHTPHPOBA-
HuAcaefos JIMT Ha magaTopHofi notoce, HBeToRo-
ro KOMITAPATOPA H MHUHMpediekToMeTpa. Jdnanason
onpeletAeMelx KoHeHTpauuit 0.01-500 mr/am,
[MorpeitHocTh: BHIVANLHON ofrpeteneHins + (30-40) %,
OTHOCHTETBEHOE CTAHAAPTHOE OTHIOHEHHE peduier-
ToMeTpuHeckoro onpetenenna 0.3 (n=3, P=0.93).

Asmopst SspaNcom npuaHametsHocmb A K. By-
PRICY 30 NPOBEPKY OOPIL08 XPOMIUTIO- MACC-CIERKT-
POMETIPLUMECKLM MEMOO0M HO NPUCYIMICIMBLES 2udpa -
FUHOE,
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