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TOKCHHbI

Teao  wacTo  Ha3BIBAIOT  XPaMoOM,
IIOATOMY MHOTHE AU, KOTOpPBIE
OBITAIOTCS BECTH 3I0POBBIM  0o0Opas
JKU3HU, YacTo IILITAIOTCHd  HAUTHU
CITOCOOBI YMEHBIIUTH KOAUYECTBO

TOKCHHOB, KOTOPBIM OHH IIOABECPIralOTCH.
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K coxkaneHHIO, B COBPEMEHHOM MHpPE

TOKCHHBI BCTpPE€4YaIOTCd IIOBCEMECTHO.

HekoTtoprie pacrpocTpaHeHHbIe
TOKCHUHBI, KOTOPBIM HAIl OPTaHU3M IIOIBEPTAETCs IIOYTH €XKEIHEBHO, BKAIOYAIOT
CBHHEIl, I[IOAUXAOPUPOBAHHBbIE OUQPEHUABI, XAOP, QTOPHUL, I[UAHUM, IIECTUIIHIbI,
dopMaabIeTu 1 MHOTOE IPYTOE.

CaMO CAOBO *MOKCUMH» NPOU3OULIO Om OpeeHezpeueckKkoz0 ToSikog¢ — si0oeumolil.

Hpom;e TOBOpPA — 9TO 44bI PA3AHUYIHOI'O ITPOUCXOXKICHHAA,

ToKCHHBI B OpraHu3Me KOTOpPbIe I'YOHUTEABHO

BAWLIOT HAa BCE OPraHbl U TKaHH, C KOTOPBIMH

B3aHMOAEHUCTBYIOT: pas3pyliaroT  KAETKH,
OAOKUPYIOT nepenavy UMIIyABCOB
(mapaaunsyrorT), YTHETAIOT UMMYHUTET.
CreneHb IIOPazKEHUSI onpenesdeTcd

TOKCHYHOCTBIO, HO OHa B AIOOOM CAy4Yae eCTb.
Be3BpenHbIX TOKCHHOB HEe ObIBAET.
['ybureabHBIE [OAS  OpraHu3Ma  BeIllecTBa

HaxoOodTcsd IIOBCIoQy — B BoJe, IIO4YBeE,

BO3yXe, B OOABIIIUHCTBE IIPOAYKTOB
nutaHud. PazHooOpas3ne TOKCHHOB IT03BOAIET KAACCU(MUIIUPOBATH UX II0 HUCTOYHHUKY
BBIZICACHHS (pacTUTEeAbHBbIE, JKUBOTHBIE, MUKPOOHBIE U T. I.), MUIIIEHU OeUCTBUL (KaKHe

Opra”Hel M TKaHH HOBpe}KI[aIOTCH), IITPOUCXOXKIECHUIO (HpI/IpOI[HBIe, I/ICKYCCTBCHHBIG).

JITIOKCHHBI. Diacom Technology (C) Copyright (2023) ALl Rights Reserved



9dmo npedcmaensirom coboii moKcuHbsL?

TOKCHH — 3TO SIIOBUTOE BEIIECTBO,
KOTOPOE SIBASIETCH CIIEITU(PUIECKUM
MIPOAYKTOM MeTabOANYEeCKOH
[esITeAbHOCTH KUBOT'O OpraHu3Ma U
KakK I[IPaBHAO OYEHb HECTaOHABHO,
ocobeHHO TOKCHUYHO pu
MIOIIaJaHUU B KAETKU TKaHeM U Kak

IIPaBHAO CIOCOOHO HWHAYIIMPOBATH

oOpa3oBaHue aHTUTEA."

[Ipomie roBopsi, TOKCHUHBI — 3TO BpeOHbIE BEIIEeCTBa, BbIpabaTbIBaeMble BHYTPHU
YEeAOBEYECKOI'0 OpraHu3Ma KaK IT000YHBIH ITPOAYKT MeTabOAMYEeCKHX IIPOIeCCOB H
HOPMAaABHOTO PYHKIIMOHUPOBAHUS opraHu3Ma. TokcHHBI MOTYT TaKXKe
BbIpabaThIBaTbCsI BO BHEIITHEH cpene B pe3yAbTaTe 3arpda3HEeHUd BO3AyXa, MPOAYKTOB
UTAHUS ¥ UCTOYHUKOB BOJbI, paarallii, XUMUYECKUX U OMOAOTHYECKUX OPraHU3MOB,
KOTOpBbIE BCTYIIAIOT B KOHTAKT C TEAOM YE€AOBEKA.

ToKCHHEBI He BBI3BIBAIOT OECIIOKOMCTBA, KOTZIa OHU MOTYT ObITH 3(0(PEKTUBHO BBHIBEIECHBI
C IIOMOIIBIO XOPOLIO paboTaroliell MMMYHHOH CHCTE€MBI W OPraHOB JAETOKCHKAITUU.
OpHako, Korga Mbl HE MOXKEM BBIBECTH TOKCHHBI U OHM IIOCTOSSHHO HaKallAMBAIOTCS B
opraHuamMme, 1ogobHO 00YKe, OHM B KOHEYHOM HTOIE IIEPEIHOAHSIOT €€ M IIPUBOAAT K
HApPYLUIEHUI0 pPaboThl MMMYHHOH cucTeMbl. HapyleHHas MMMyHHas CHCTeMa MOIKET
cTaTb IPUYUHONM MHOTHX IIpobA€M CO 340POBBEM, B TOM YHCAE XPOHHUYECKHX
3aboAeBaHUH.

Tak oTKyza K€ MbI IIOAyJYa€M TOKCHUHBI?

CoBpeMeHHBIH MUpP 0oAee TOKCHYEH, YeM MHUP IIPeAbIAYIINX IIOKOAEHUH. MBI
€XXe/THEBHO II0/IBEpPraeMcs BO3IEHCTBHUIO TOKCHYHBIX CTPECCOBBIX (PAKTOPOB B TOU HAU
uHOM opMe. ITO BO3AEHCTBHE MOXKET IMeperpyzKarhb Hallly HUMMYHHYIO CHUCTEMY U

OpraHbI AE€TOKCHKAIIHUH, CHMKad Hux 3(13(1)GKTI/IBHOCTB.
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OTH (paKTOPBI TOKCHIECKOTO CTPECCA MOTYT UCXOIUTH OT:

XHMHYECKHE JOBABKH B ITPOAYKTAX ITHTAHHA

KoHcepBaHTBI, KpacHUTEAH, YCHAUTEAH BKyca,
SMYABTaTOPbI - PACHPOCTPAHEHHbIE XUMHUYECKHE £200 02 a3
no6aBKU, nobaBageMble B MPOAYKTHI NUTAHUS
JAS TIPONAEHUS CpOKa XpaHEeHusd U IIpUAaHUs
nuirne OOABIIIEH TIPUBAEKATEABHOCTH U BKyca.

MSG, kpacuteab TapTpa3uH B CHEKax, MSCE;

OyTHUAMPOBaHHBIN TUAPOKCUTOAYOA (BHT), =
cozpepkaluiica B xaebe, Kpyllax, 3¢pHOBBIX IIPOAYKTAaX IAS COXpaHEHUd IIBeTa, 3alaxa,
BKyca - pacIpocTpaHeHHble [g00aBKH, BBI3bIBAIOIINE aAAEPTHYECKHE pPEeaKIIUH.
Cyabutel, nobaBageMble B CBexXHe QPYKThI, OBOIIM, CBeXXHe KpPEeBEeTKHU, BHHA,
CYXOPYKTBI [AS COXpaHEHHd MX IIBeTa M CBEXKECTH, KaK M3BECTHO, BBI3bIBAIOT
aAAeprUyecKHe peaklU{, TaKHe KaK 3y[, KOXHad Cblllb, AUCKOMMOPT B KUBOTE,
CT€CHEHHE B TI'pPyaM, KpPaIlUBHHUILY, >KEAyAOYHBbIE CIIa3Mbl, AUApPel0 U 3aTpPyLHEHHOE

AbIXaHHE.

HECTHLHAbBI HA #PYKTAX H OBOILIAX

OcraTku TmecTHOHAOB Ha @PyKTax M OBOILIAX
OTHOCATCH K KaTEerOpUH TOKCHHOB, KOTOpPBbIE
BKAIOYAIOT T'epOUIUABI, MHCEKTUIIUABI, (PYHTUITHIBI
U Jaske aHTUOMOTHKHU, TaKHe KaK CTPENTOMUIIUH U
IIEHUIIMAAVH, KOTOPbIE OCTAHABAMBAIOT THHEHUE U
nopyy OT OakTepu#, BOIOPOCAEH, TIAECEHH WU

rpubkoB. XOoTd 3aMadYyuBaHUE U MBIThEe (PPYKTOB H

OBOIIIEM yaaAdeT HYacCTb OTHX TOKCHHOB, OCTaTKHU
TOKCHHOB MOIyT COXpPaHATBECA %8 BBI3bIBATDH
AAAEPTHUYIECKHUE PEAKIINH, TAKHE KaK KpallMBHUIIA, KO2KHAad CBIIIb U 3y BOKPYT pTa IIpU

IIporaAaTeIBaHHUH HUAU IIPHU KOHTAKTE C KOXKEeH.

JITOKCHHBI. Diacom Technology (C) Copyright (2023) All Rights Reserved

P

TECHNOLOG

)
viay
e

=

=



PAIHAIITHOHHAS HAT'PY3KA OT SAEKTPHYECKHX YCTPOHCTB

Xopolio wu3BeCTeH Hay4HBIH QakT, dYTo Alodad
dAEKTpHUYecKas IIPOBOZKA u YCTPOHCTBO,
BKAIOYEHHBIE HAM IIOAKAIOYEHHBbIE, TI€HEePUPYIOT
SAEKTPOMATHUTHOE II0A€. OTa opMa H3AyIEeHUT
U3BECTHA KaK reonaTusl, aBaseTcs (oopMoi cTpecca,
KOTOPBIA MOXKET HeOAaronpHUATHO BO3AeHCTBOBATH

Ha CbYHKI_H/IIO 3O00POBBIX KAETOK u M€EInaeT

HOPMaABHOMY MeTaboAu3My U PYHKITUH
YEeAOBEYECKOIr'o Teaa. lM3ayueHHE HAU SAEKTPOMATHUTHBIM CMOT MOXKET HUCXOOUTH OT
MHKPOBOAHOBBIX IIedel, paarodacTOT, HUCIIOAB30BAaHUSA MOOHUABHBIX TeAePOHOB, Wi-fi,
HOYTOYKOB, TE€A€BU30POB, IAEKTPOPAAUONPHUEMHHUKOB, KOTOPhIE ITOCTOSHHO OKPYZKAaloT
Hac. OHO IIOBCEMECTHO PACIPOCTPAHEHO H CTAaA0 IIPUEMAEMOM HOPMOM B HalleH
IIOBCEMHEBHOM 3KW3HU, IIOCKOABKY MBI IIOCTOSIHHO IIOABEpraeMcsl BO3AEUCTBUIO BCEX
dopM wH3Ay4YEHHd C MOMEHTa MHOpoOyXKAEeHUS YTPOM [0 OTXoma Ko CcHy. B
OMOPE30HAHCHOM Tepallli TI'eONaTHYECKHH CTPECC YacTO SBASETCS IIPENSTCTBUEM AT
BOCCTAQHOBAEHHS W BasXKHOM ITPOrpaMMOM, KOTOpasd YacTO ITPUMEHSETCS [OAS ITOMOIIU

CO6CTB€HHOMy IIPOIIECCY BOCCTAHOBACHHA OpraHHU3Ma.

9YPE3SMEPHOE HCIIOAB3OBAHHE AHTHBHOTHKOB B 2KHBOTHOBO/ICTBE

AHTHOMOTHKM, BKAIOYAS HCIIOAB30BaHHE TOPMOHOB POCTa B KWBOTHOBOJICTBE, IITHUPOKO
PacCIIpOCTpPaHEHbI U HCIOAB3YIOTCH B OCHOBHOM [IASI YAYYIIIEHUS POCTa, IIPOPUAAKTUKHA
3aboaeBaHUE U OOPBOLI C pPaCHPOCTPAHEHHBIMH OOAE3HAMH CKOTa. AHTHOWOTHKH
OKa3bIBAIOT HEOAATOIIPUSATHOE BAUSHHE Ha MUKPOOAKTEepHU BO (PAOPE KHUIIIEYHUKA,
IIOCKOABKY OHH YOHBAIOT XOpolIHe OaKTepHH, KOTOpPble BasKHBI [Ad ITHUILEBAPEHUS U
BCaCbhbIBaHUSI MHTATEABHBIX BeELIECTB. KHUIMEYHUK TaK¥Ke SBASETCS CepAlleM Harleh
UMMYHHOM CHCTEMBbI, a OHUCOaAaHC MHOXKECTBAa MHKPOOAKTEepHH B KHUIIEYHUKE, KakK
U3BECTHO, HBASETCS NPUYUHOM MHOTUX 3a00AeBaHUM, TaKHX KaK CHHIPOM

pasapaxkeHHoro kuniedyHuka (CPK), 3anmopsl, KaHANWI03 UAU OPOKIKEBbIe NH(PEKITUH.
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YIIOTPEFAEHHE HE®HAbTPOBAHHOH BObI

HeduasrpoBanuasa BO/A, 0COOEHHO B
pa3BUBAIOIINXCS CTpaHax, 4acTO MOXKET COAepKaThb
cAenbl TSIXKEABIX MeEeTaAAOB, TaKHX KaK CBHHEII,
KaaMHH, pPTYTb, XPOM, KOTOpPbIEe Ype3BbIYaMHO
TOKCHUYHBI [AS YEAOBEYECKOTO OpraHu3Ma [Jaxke B

HEOOABIINX KOAMYEeCTBaxX. HKM30bITOYHOE KOAMYECTBO

AIOO0OTO KOHKPETHOTI'O TSIZKEAOTO MeTaAAa BBI3bIBAET

MOBpEXKIEHUE KAETOK U TKaHEH, 4YTO IMPUBOAUT K PAa3AUYHBIM HeOAATOIIPUSITHBIM
IIOCAEICTBUAM U 3aboAeBaHUAM dYeAOBeKa. [3BecTHO, 4TO gake B OYEHb MAaAbIX
KOAWYECTBaxX CBHUHEI], KaaMHUMP, XpoM, PTyTh U MBIIIBIK BBI3BIBAIOT CEPAECYHO-
cocyaucThle 3a00A€BaHHs, aHOMAAHMHU PAa3BUTHSA, HEBPOAOTHYECKHE U IIOBEIEHYECKUE
paccrpoiicTBa, AuabeT, IIOTEPIO CAyXa, TEMATOAOTHYECKHE W HMMYHOAOTHYECKHE
HapylieHus. Kpome TOro, O5TH TaXKEAble METaAABl KAACCH(UIIMPYIOTCH Kak
KaHIIePOreHbI YeAOBeKa (M3BECTHBIE MAU BEPOSATHBIE) II0 JAHHBIM AT€HTCTBA II0 OXpaHe
OoKpyKamIiei cpeabl ¥ MexayHapoaQHOTO areHTCTBA 10 U3YUYEHHIO paKa.

BO3EHCTBHE BHPYCOB H BAKTEPHH

B cay4yae KOHTakTa Halllell HMMYHHOM CHCTEMBI C
OakTepusMHU H/HAM BHUpycaMH, OHa 3allyCKaeT
IIPOTHBOBOCIIAAUTEABHYIO PEaKIINIo, HallpaBAE€HHYIO
Ha caMo3aluTy. B 3aBHCHUMOCTH OT KPEINOCTH HallleTo
HUMMYHUTETa, HaM AHO0 TpeOyeTcss BHEIIHAS IIOMOIIb
B BHIE IIpueMa IIpenaparoB, dYTOObI MTOOEIUTH

OakTepuu, AUOO, B CAydae C BUPyCaMH, MBI MOIKEM

BBIPAbOTATh aHTUTEAA NIPOTHUB HUX. OHAKO BUPYCHI U
OakTepuy, KakK M BCE JKHBBIE OPraHU3MBI, OCTABAAIOT B HAIleM TEA€ OCTaTOYHBIE
TOKCHHBI, SIBASIIOIIMECH YaCThI0 METa0OANYECKUX ITPOIECCOB. DTH HEHPOTOKCUHBI MOTYT
BBI3BIBATh MHOXKECTBO IIPOOAE€M CO 3O0POBBEM, IIOCKOABKY OHHM 4YacTO MIPUBOAST

HUMMYHHYIO CUCTEMY B COCTOSAHHE ITOCTOAHHOI'O BOCIIAACHHA.
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[ToBbIIIIEHHBIH BBIOPOC KOPTH30AQ, THUCTAMHHOB H [OPYTHUX XHUMHYECKHUX BEILECTB,
MeEIIaoIUY HOPMaAbHOMY (PYHKIIMOHUPOBAHUIO 3I0POBOM HMMYHHOM CHCTEMBI, B
JOATOCPOYHOH MEPCIEKTUBE MOXKET IIPHUBECTH K XPOHHUYECKUM 3200A€BaHUSIM.
¥ o VoA
iR

IIPOTPAMMA Nel nmocAeZOBaTEABHOCTH BO3AEHCTBHS (PpeKHHra —
TOKCHHBI

TMATOTEHBI  HAPYIIAIOIIME PABOTY AUM®PATUYECKOU
CHUCTEMBI

TOKCHH 1,2 ] [Ile'roxcuxaum AUMDBI ]

TOKCUYECKUM CHH/IPOM ] [III/IAPESI 1,2 AuanasoH ]

Aumcarudeckas cucreMa ] [ Tlouku ]

[
- YACTOTA JETOKCHUKAIIMU KPOBU ]

INeuenn ][Hozu:[ep}KKa revyeHu ][ 2Keaun J

OYHUIIEHHE KPOBH ] [Ay’rOHHTOKCHKallHS{ 913 ]

[
[
[
[
[‘{ACTOTA YCTAAOCTH J [ JKeAy/IOK TeroBeKa ]
[
[
[

AHTUTOKCUH AAAEPTUYECKUM 1,2,3 wacrora ]

Aerkast yCTaaoCTh

Flomepxa{a AUMBI 1

JleToKCcHKaIus

. » ®
. BiEDM
ITPOTPAMMA N2 nocA€Z0BaTEABHOCTH BO3AEHCTBHA (pexuHra — T ECHNOLOGY
TOKCHHBI

[BOAC3HI: KOXH ][TOKCI/IH ]

[POAOBHBIC 60AH M3-32 TOKCHYHOCTH ]

TlcuxudecKue pacCTpoCTBa, €ECAU TOKCHUHBI ABA. TPUYHHOM J

[BOAOCLIJ [BOAOCLI 2][ Boaocs! UeaoBek ]

rYCTaAocrL ] [I‘Io,zmepmxa AHMQ)},I]

[L[Hapeﬂ ] [LIACTOTA/:[ETOKCI/IKA].II/II/I KPOBI/I]

[MeTeopn:«xM ][BLma,u;eHne BOAOC J

AyTOHHTOKCHKannﬂ] [BbII'IA,E[EHI/IE BOAOC ]

[AHTI/ITOKCI/IH AAAEPTMYECKUU HA BOAOCEHI (1,2 wactora) ]

[Cmmpom XPOHHYECKOH yc'raAoc'm]

ﬁeI‘Kaﬂ YCTaAOCTB ]

[,E[e’roxcuxam»m 1,2,3 apuanazoH ]
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BAKTEPHAABHBIE TOKCHHbI

9nmepomorxcunst Staphylacoccus aureus

CraHAOKOKKOBEIE 9HTEPOTOKCHUHBI -
pacmpocTpaHeHHas I[IpPUYUHA CBA3aHHBIX C
auapeeil NHIIEBBIX OTPaBAEHUU BCAEICTBHE
npueMa HENpPaBUABHO O0OpabOTAHHOM ITHIIH.

OHU IpeacTaBASIIOT COOOM MPOTEUHBI, KOTOPBIE

BapbUPYIOTCH I10 cBoeMy Becy oT 23 nmo 29 k/la .
U MEXaHH3M [eHCTBUS KOTOPBIX, KaK CYHUTAETCHd, COCTOUT B CTUMYAHUPOBAaHHU
MAaCCOBOI'O BBICBOOOKIEHUS PA3AHYHBIX IIUTOKHHOB, BBI3BIBAIOIINX pPa3AUYHBIE
TOKCHUYECKHE ITOCAEICTBUSA. ITH TOKCHHBI U3BECTHBI, 10 KpaiiHeidl Mepe, B popMe IIATH
AHTHUIE€HOB, M3 KOTOPBIX Hauboaee H3yUYEeHHBIM sBAseTcd Tuil B. OH ycTOHWYMB K
BBICOKMM TeMIIepaTypaM U BBIAEPKUBAeT KUIITYeHHEe B BOOHOM pactBope. OH
IIPOSIBAIET CBOIO AKTHBHOCTb I[PH BABIXaHWH, IIPUYEM B O3TOM CAydae BBI3BIBAET
KAMHUYECKHE CHHAIPOMBI, KOTOpPhIE 3aMETHO OTAWYAIOTCS II0 CBOUM IIPOSBACHHUSIM U
3a4YacCTyIO0 SIBASIIOTCS TOpas3fno 0oasee HHBAAUOU3UPYIOIIMMH, 4YeM IIOCAEAYIOIIee €ro

II0112JaHHUE B }KCAYI[O‘IHO—KI/IH_IC‘-IHblﬁ TpPaxKT.

ToKCHHBI BBIIEATIOTCS T'PaMIIO3UTHUBHBIMH KOKKaMmu Staphylococcus aureus, KoTopble
pacopocTpaHeHbl BO BceM Mupe. KyapTHBHpOBaHHE pdaa MIITAMMOB II03BOAIET

II0AYYaTh SHAYUTEABHBIC KOAUYECTBA OHTCPOTOKCHUHA THIIA B.

B Tex cayuaax, korma Staphylococcus aureus Kak 3arpgd3HUTEAb IIONIaOaeT B
OPOAYKTHI ITUTAHUA, U 00pa30BaBIIHUHCS _
B pe3yabTaTte 3TOTO TOKCUH
OKa3bIBaeTCsd B CHUCTEME IMHILEBAPEHU,
CHUMIITOMBI — OOBIYHO TOIITHOTA, PBOTA U
auapesd — IIPOABALIOTCS B TedeHUe 1-6

4acoB IoCAe yroTpedAeHus




3apazKE€HHBIX IIPOAYKTOB IIUTAHHUA.

ITocae BAbIXaHHUA CTa(bI/IAOKOKKOBOI‘O QHTEPOTOKCHHA IIPU3HAKHU OTpaBACHULA
IIPOABAAIOTCA dYEpPE3 3-12 yacoB B BHUOE BHE3AIIHOI'O IIOBBIIIEHHA TEMIICPATYPEI,

TOAOBHOM 00AM, 03HOOA, MUAATHH U CYXOTO KAallIAS.
B Hauboaee cepbe3HBIX CAYYATX MOKET IIOSIBUTHCS OOBIIIIKA 1 3arpyAHHHBIE 00AH.

B caydyae 1nporaaTeIBaHHA TOKCHHaA Y -

MHOTHX IIOCTPaAaBIIINX HabAroaeTcsa ’
TOIIIHOTA, pBOTA M [AUapesd, 4YTO MOXKET
I[IPUBECTH K 3HA4YUTEABHOU rorepe
KUAKOCTU. TeMmmeparypa C pas3sAnYHBIMU
CTeIleHaMHU O3HoOa M mpocTparuedl MoXKeT

A€CpXKaTbCd A0 IIATH ILHCﬁ, Kalll€Ab MOZKET

COXPaHATBECA Ha IIPOTAXKEHHUH OO0 4 HeIeAb.

Bobi6op uacmomet u ouanasona onst Staphylococcus Aureus e npozpamme Diacom DAVO

R5" Bribop uactoTel = O X
Crcok Bo3pelicTans WHepopmaLya no yacToTe
Crmcok rpynn HaumeHosaHue

Crmcok yacToT

STAPHYLOCOCCUS AUREUS (141 amanasoH) Sroni
STAPHYLOCOCCUS AUREUS (241 ananasoH) | |
STAPHYLOCOCCUS AUREUS (341 mmanasoHr)
Twn BonHb!
v
Bpems (cex)
4 >
Mownck |Staph)'|ococcus aureus| |

o
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B Hacrosiee BpeMsi BBIIEAEHO CEMb

Botulinum neurotoxin E Botulinum neurotoxin B

dopM  OOTYAMHOBBIX HEHPOTOKCHHOB,
OTAHMYAIOIIUXCH II0 aHTHUTeHaM, KasKIbIH
U3 KOTOPBIX COCTOUT U3 ABYX LIENIOYEK, U3
KOTOPBIX 0Ooaee TsxKeaas CBg3aHa C
XOAUHEPTUYECKUMHU CHUHAIICaMH.

Buyrpennaa 0Ooaee aAerkas IIeIIOYKa

PEICTABASIET coboit IIUHKOBYIO
IpoTeasy, KOTopas pacIlerAseT OeAKH,
y4acTBYIOIIIME B IPOIIECCE BBICBOOOXKIEHUS  alleTHAXOAMHA. CrenmudUIHOCTD
KOHKPETHOI0 CyOCTpaTa BapbUPyeTCs B 3aBHCHMOCTH OT CEPOTHIIA U MOXKET OBITh
CBsIi3aHa C HabAomaeMoil pasHHUIEd B CKOPOCTH HACTYIIAEHHsS O00TyAu3Ma U B

IIPOOOAZKHUTEABHOCTH ITAPAAUTHYIECKOIO COCTOAdHHA.

BomynuHoevle MOKCUHBL - Hauboaee
CMEPTEABHBIE U3 BCEX TOKCHUYHBLIX BEIIECTB
€CTECTBEHHOIO IIPOHUCXOXKIEHUsI. B KadecTBe
[IOPOIIIKA OHH MOTLYT COXPAHATbH CTOMKOCTD
JIAUTEABHOE BpeMsi. MX mefiCTBHE ITPOSIBASIETCS
Kak IIPpY BAbIXaHWM, TAK W IIPU MOIAJAHHU B
FKEAYAOYHO-KUIIIEIHBIN TPaKT, IIPUYEM
KAUHHUYECKas KapTHHA B TOM U JPYTOM CAydYae
[IPAKTUYECKHU OAUHAKOBA. [IAUTEABHOE BPEMS OHH
M3y4aAUCh KaK 0O€eBbIE BEIIECTBA CMEPTEABHOIO
JEUCTBUSI, YTO OTHOCHUTCS MPEKIE BCETO, XOTS U

He uCcKAouuTeAbHO, K Tunam A u B. Ilo

IIPOBEAEHHBIM HEJABHO pacdeTaM, CpeaHds
A€eTaAbHad [03a TUIla A OAS YeAOBeKa IPH BABIXaHUHU cocTaBadeT 2 HI'/Kr Beca. [Ipu

IoNalaHUH BHYTPb OpPTaHHU3Ma 3Ta /1034, [0 OIleHKaM, OyaeT B 3 pa3a MEHbIIIE.
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ToxkcuHBI BBIACAAIOTCA T'PaMIIOAOZKHUTEABHBIMH

criopoobpasyromumu  barmaramu  Clostridium QIO_ §tridium bﬁggulinum _

botulinum, KoTopble OOUTAIOT B IMOYBE U BOAHBIX o ‘I’ a—(-
15\ -
-~ P
ocamkax BO BCEM MHpPe U pPa3MHOXKAIOTCI H AN 2N /.\,
P '
i | - I -
BBIIEASIOT  HEMPOTOKCHMHBI B  aHA’POOHBIX Bl 2T
w7’ fi "l\ b=
yCAOBHUSX. bBoOTyAM3M B €CTECTBEHHOM BHIE -l,’,-t./.\\}’ ’,
Wty
BBI3BIBAETCS yrorpebaeHrEM B TIUIILY AR

He0OpOKAa4YeCTBEHHBIX IIPOAYKTOB IIHUTAHUA U

SABASETCS TIXKEAO IIPOTEKAIoIMM 3a0oAeBaHHEM, KOTOPOE 3adacTyI0 OKa3blBaeTCs
CMEPTEABHBIM KaK OAG KHUBOTHBIX, TaK U OAd dYeaoBekKa. CoraacHO JaHHBIM 3a IIEPHUOL,
a0 1950 r., cMepTHOCTDL B pe3yabTare 6oTyan3ma coctaBasgra 60%. OH XOpOIIO OIIHMCaH

B MEQUIIMHCKOM AUTEpaType.

dro Kacaercs 0OTyaMaMa, BbI3BaHHOro o MEM

HUHTaAdIIMOHHEBIM IIyTEM, TO OH BECbMAa PEIOK,
OqHaKO B IIOCAEOAHEE BPEMA ObIAK COoEAAHBI
IIOIIBITKH pavivzt €ro OITMCaHHA Ha

CHCTEMATHYECKOH OCHOBE.

[Tocae WHTraAdIlMd CHMIITOMBI IIOSBASIOTCS B
TedyeHUe 2-3 mHEM, MpHUYeM 4YE€M MEHBIIE 034,
TeM T[I03XKe HAaCTyIIaloT IIepPBble CHUMIITOMEI.
BHauyase mpogBASiOTCA HOPHU3HAKK OyAbOAPHOTO
napaanyda, TAa3HbIE CHUMIITOMBI, TaKHe Kak

IIOHHU2KEHHUE 3PEHHA B CBA3H C pPaACIIHPEHHEM

3padka, QUIAOIIHNS, IIT03 U POoTOoPOoOUs, a TaKKe

apyrue OyabOapHBbIe IIPHU3HAKH, TAKHUE KaK AU3apPTPUs, AUCHPOHULI U AUChAaTUs.

3a HUMHU OOBIYHO CA€OyeT CKEAETHO-MBIIIEYHBIN ITapasnd Ha (POHE CHUMMETPUYHOMH,
OIMyCKalomIeHicsl M IPOTPECCHUPYIOIIEH CAabOCTH. OTO MOIKET BHE3aITHO 3aKOHYUTBHCH

OCTAHOBKOM JIBbIXaHUS.
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CaMBIM  Cepbe3HBIM  OCAOXKHEHHMeM U  Hauboaee
pacIpoCTpaHeHHOH HOPUYUHOM CMEPTH HPHU OOTyAH3MeE
ABAFETCAd OCTAaHOBKAa [AbIXaHMWd, KOTOpas CTOHT Ha
BTOPOM MECTE IIOCAE ITapasnda guadparMasbHbIX MBIIIIIL.
MozxkeT TakzKe IIoTpeboBaThCs HHTYOAIINS ¥ BEHTUASIINS,
a Takxe TpaxeoToMud. HMHakTHUBalysa TOKCHHOB
00TyAHMHA ITPOU3BOAUTCH [OCTATOYHO AETKO. [IAd 3TOro
INPOAYKTHI IIUTAHUA HAM HAIIUTOK CAE€AYyeT HarpeTb MO0
Temneparypel 850 C u 1npomepkaTh OpU  ITOU
TeMneparype Ooaee maTH MUHYT. [Ipu pacnbpliaeHUM B
BO3yXe TOKCHH pasparaercd IIo4 BO3AEHCTBHEM

TeMIlepaTypbl UAU BAQXKHOCTH. CoraacHo

Obstructia
cailor aeriene

Canula traheala

Traheotomie

IIPOM3BEEHHBIM pacdeTaM, KO3(P(PUIIMEHT HEUTPaAU3alliHd a’pPO30ABHOTO TOKCHHA

cocraBagdeT 1-4% B MUHYTY B 3aBHCHMOCTH OT IIOTOMHBIX YCAOBUM.

Boi6op uacmomeut u ouanasona onst Clostridium Botulinum e npozpamme Diacom DAVO

RS BeiGop wactothi i O X
Crmcok Bo3aeicTena WHpopmaLwa no yacToTe
Crmcok rpynn HanmeHosaHne
v

Cnmcok yacToT

Clostridium botulinum AP

CLOSTRIDIUM BOTULINUM {141 mmanason) | |

CLOSTRIDIUM BOTULINUM (241 amanaszon)

CLOSTRIDIUM BOTULINUM (344 amanason) T BB

Bpems (cex)
< >
Mownck Clostridium botulinum ]
v

JITOKCHHBI. Diacom Technology (C) Copyright (2023) All Rights Reserved
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APAATOKCHHBI H IPYTHE 'PHBKOBBIE TOKCHHbI

J1o 1960 r. rpubKOBBIM TOKCHHaM B Ka4eCTBE OIHOU U3 AFLATOXIN

BasKHEHININX TIPUYHUH 3a00A€BaHUH yOEAdIAOCH Ha
CHCTEMaTHU4YECKOM OCHOBE MaAaO BHHUMAaHHUS; AUTEpPaTypa
II0 3TOMYy BOIIPOCY IIOIBHAACh B OCHOBHOM IIOCAE
3aBepuieHud paboTsl Han KoHBeHImell o 3ampeleHUH

OMOAOTHYECKOT0 U TOKCHHHOTO OpyxKud. Tenepsb

XOPOIIIO U3BECTHO, YTO €CAM HEKOTOpPble BHILI I'PUOKOB
BbIpa0aTHIBAIOT OAMH-€OUHCTBEHHBIN TOKCHH, TO APYTHE MOTYT BbIpabaThIBATH MHOTO,

IIpU4YeEM Pa3AMYIHBIC BHABI I‘pI/I6KOB MOTYT ITPOU3BOAHUTE OAHH U TOT 2K€ MHKOTOKCHH.

MHOTHUMH PaA3HOBUTHOCTSAMH, BKAIOYAsT
Acremonium, Alternaria, Aspergillus,
Claviceps, Fusarium u Penicillinum.

[TpakTHYecKue OaHHBIE YKa3bIBAIOT HA TO, YTO

yHOTp€6ACHI/IC B ITUIILY Pa3AMYIHBIX BHO0B

3alIAECHEBEAOTO KOpMa A CKOTa SIBASIETCS
TAABHBIM HCTOYHHUKOM BO3HUKHOBEHHSI KWBOTHBIX MHKOTOKCHUKO30B; HAXOMSIIHECd B
BO3/IyXe BO B3BEIIIEHHOM COCTOSIHHH I'PUOKOBBIE CIIOPHI U MH(PUIIUPOBAHHbBIE YACTHIIBI
pacTeHU# MOTYT TaKsKe MNPUBOAUTL K 3a00A€BaHUIO, KOTOPOE BedeT K TI'HubeAr Kak

JKUBOTHBIX, TaK U AIOAEH.

Adnamorxcuxo3 y Awnefi acCOLUUPYIOTCH C
notpebaeHreM adAATOKCHHOB, COAEPIKAIIUXCSI B 4

IIPOAYKTAX IIMTAaHHWAd, 3arpda3HCHHBIX IIACCEHHBIM -

rpubkom Aspergillus flavus, KOTOPBIH BBIOEASET T oo

AFLATOXIN B1
pan  adAaTOKCHHOB C  Pa3AMYHOM  CTEIEHBbIO
Bo3nedictBua (B1>G1>B2>G2), npuyeM CTENEHb 4

BO3IEUCTBUL 3aBUCHUT OT BUOAA ITAECEHHOI'O I‘pI/I6Ka.

o JITOKCHHBI. Diacom Technology (C) Copyright (2023) All Rights Reserved
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K cumnromam, acconmupyeMbBIM C aAaTOKCHKO30M, OTHOCHAT 3IKEATYXY, AUXOPaKY,

aCIIUTHI, OT€YHOCTb KOHEYHOCTEH U PBOTY.

Ocobaga nmpobaema B cBA3U ¢ apaaToOKCHUHOM (ocobeHHO B1l) cBa3aHa C BO3MOXKHOCTBIO
pa3BUTHUS pakKa II€YeHH, YUTO CBH3aHO C XPOHHYECKHUM YIIOTPEOAEHHEM B ITHIILY

3aIIA€CHEBEABIX IIPOAYKTOB ITUTAHHUAA.

B Hacrogmee BpeMsd XUMHYECKHe U MeTaboAMdYecKHe CBoicTBa adAaTOKCHHOB

OITHMCaHBbI. JOCTATO4YHO IIOAHO.

Adnamorxcun Bl 1peBpalmiaercs B ILEABIH  pan
MeTaboAUTOB MHKPOCOMAaAbBHBIMHU CHCTEMaMH.
[Ipenmnoaaraercd, 4YTO aKTUBHBIM METaO0OAHUTOM SIBASIETCS

adaaTokcuH B1-8,9-amokcum.

MuakTUBaIyg 3aBHUCHUT OT KOHBIOTAIlMM TAIOTATHOHA C
IPOIBAEHHEM YYBCTBUTEABHOCTH Ha OCTPYI0 HWHTOKCHKAIIMI0O B 3aBUCHUMOCTH OT
aKTUBHOCTH (pepMeHTa TAloTaTHOHa-S-TpaHcdepasbl. Omnokcua Bl KoBaaeHTHO
CBSI3BIBAETCH C PSA0OM OEAKOB, KOTOpPbIE€ BBIIIOAHSIOT CTPYKTYpPHbIE U (PEePMEHTHBIE

dyukin. PocopuanpoBaHue Geaka Takke U3MeHsdgeTcs apaaToOKCHHOM B1.

Bce a(bAaTOKCI/IHI:I ABAAIOTCA T€HOTOKCHYHBIMH.

Bobi6op uacmomet u ouanasona onst Aspergillus Flavus e npozpamme Diacom DAVO

B5" Buibop wacTotsl - m} X
Crumcok Bo3aeiicTeua Wreopmatwsa no yacTote
Crmcok rpynn Haumerosarme
v

Crwcok yacToT

ASPERGILLUS FLAVUS (141 manasoH) actomt

ASPERGILLUS FLAVUS (241 manason) I [

MnecHesbi rpubok - Aspergillus flavus 2

MnecHesbit rpubok - Aspergillus flavus 2 SFATeL

v
Bpems (cex)
< >
Mowck Aspergilus flavus| I
v

v e JITOKCHHBI. Diacom Technology (C) Copyright (2023) All Rights Reserved 14
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MuxomoxrxcuHsl mpuxomeuuHa IIPEACTaBASAIOT

CO0OM TPYNIy CTPYKTYPHO CBSI3aHHBIX TOKCHHOB,
KOTOpble  BbIleAdIOTCs rpubkamu  Fusarium,
nopaxkad psa KyAbTyp, a TakXke [IpyrUMH
Pa3HOBHUIHOCTSIMH IIA€CEHHBIX I'PUOKOB, HaIIpHUMeEp
Stachybotrys. OnHu OTHOCSITCS K
CECKBUTEPIIMHOUZAM C HHU3KHUM MOAEKYASIPHBIM
BECOM, KOTOPBIY BapbupyeTcd B auamnaszoHe 250-
550 [a. [IBymsa 6Goaee U3BECTHBIMH TOKCHHAMHU SABAFIOTCH T-2 U 1€30KCHHHUBAAEHOA (MAU

BOMUTOKCHH).

CuUMIITOMBI, KOTOpPbI€ BBI3BIBAIOTCS 3THMH TOKCHHaMM, MHOTOOOpa3HbI U BKAIOYAIOT
PBOTY, [Hapero, aTakKCHUI0 U KpOBOTE€YeHHe. YKas3aHHbIEe TOKCHUHBI SBASIIOTCH
UMMYHOIEIIPEeCCaHTaMH U HHTUOUPYIOT CUHTEe3 0eAKOB Ha pubocoMHOM ypoBHe. OHU
CBSI3BIBAIOTCS C rmoArpynmoi 60S syKapHOTHYECKHX PHOOCOM, BO3AEHCTBYd Ha
aKTUBHOCTH INeNTUANATPaHCdepasbl. THrnbupoBaHue aKTUBHOCTU (PEPMEHTOB 3aBUCHUT
OT CTPYKTYPhI TOKCHHA U INPUBOOUT K OAOKHPOBAHUIO HUAW DAOHTAIIHU ITOAWUIEIITUIHOMN
LHenmHOM peakimu. TakuMm o00pa3oM, TOKCHYHOCTH TPHUXOTEIIMHOB B CpPaBHEHUH C
APYTUMH TOKCHHaMH $SBASIETCS CpPaBHHUTEABHO HH3KOH. BMmecTre ¢ TemM uxX caenyer
OTHECTHU K YHCAY HEOOBIYHBIX TOKCHHOB C yYE€TOM HX CBOMCTBA BBI3BIBATL ITOBPEKIECHUS

KOZKHBIX IIOKPOBOB, KOXKHEIE 6OAI/I, 3y4d, BOAOBIPH, HEKPO3 U OMEPTBEHHUE IIIUACPMEI.

O0pequHeHHBIN KoMuTeT 3KcIiepToB PAO/BO3 o nunieBbIM J00aBKaM IPOBEA OLIEHKY
Oe3ormacHOCTH adAaTOKCHHOB U TPUXOTEIHMHOB B IIPOAYKTaX MHUTAHUS Ha CBOEM

OSTBHAECAT IIIeCTOM 3acenaHuu B peBpaae 2001 r.

) o JITOKCHHBI. Diacom Technology (C) Copyright (2023) All Rights Reserved
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Boi6op uacmomeut u ouanasona onst Fusarium Oxysporum e npozpamme Diacom DAVO

R5" Beibop uactotsi = O X
Crnmcok BosgeiicTens WHdopmaLya no yactote
Crwmcok rpynn Haumerosarue
v|
Crmcok yacToT
FUSARIUM OXYSPORUM (141 manaszoH) e
FUSARIUM OXYSPORUM (241 pmanasoH) ’ l ’ I
FUSARIUM OXYSPORUM (341 manaszoH)
pnbok - Fusarium oxysporum T
IpuBok - Fusarium oxysporum ‘ R 7 ‘
pubok - Fusarium oxysporum
'pubok - Fusarium oxysporum e o)
< >
Momck lFusariuml I
| OK | ‘ Omvena |
B N (WA
ITIPOT'PAMMA Ne3 nmocAeZOBAaTEABHOCTH BO3AEHCTBHSA (PpPEeKHHra -

TOKCHHBI

[SEAPAAEHOH. ToKCHH IaeceHHn ]

[CTEPI/II‘MATOLII/ICTI/IH. ToKCHH rAeceHu ]

[QPFOT.TOKCHH MIAECEHHU ] [anmenne KpoBH ]

{HAECHEBBIE T'PUBHI (1,2 quana3soH) ]

FHETOKCI/IKAI_II/IOHHLII‘/'I TIOMOIIIHUK ]

[AHTHTOKCPIH TIA€CeHH ] [AchaTOKCHH ]

[MICROSPORUM GYPSEUM. TOKCHH ITAECEHH (1,2 nuamna3oH) ]

[AYTOI/IHTOKCI/IKAL[I/IH (1# quamnazon) ]

[AdJAATOKCI/IHbI (1#,2i1 murarasos) ]

[I'quKa ][ TTouka 2 ][AyTonHchnKauux ]

JleTOKCHUKALMA

JITOKCHHBI. Diacom Technology (C) Copyright (2023) All Rights Reserved
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TOKCHHBI H3 BOOOPOCAEH H IPYTHX PACTEHHH

Carxcumorxcur

CaKCHTOKCHUH SBASIETCS OOHHM H3 (bPIKOTOKCI/IHOB, BBEILOCEAAEMBIX MOAAIOCKAMU, KOTOpBIfI
IIPUBOOUT K OTPABAC€HHAM, BBISBIBAIOIIKMM IIapaAH4. Ero MoO3XHO TakzKe IIOAYYUTDb U

CUHTETHUYECKHUM IIyTEM, XOTHd U C TPYLOM.

YnorpebaeHHe B  IUILy  MOPEIPOAYKTOB,
3apaskeHHbBIX MOPCKHMHU BOJIOPOCAEBBIMU
TOKCHHAMH, MOXKET IPUBOAUTH K IIapasudy HAU
auapee B pPE3yAbTATe OTPABAEHHS MOAAIOCKAMH

(TIICIT mam [CII). Kpome MOpPCKHX BOIOPOCAEH,

TokcuHBI JICII Moryr TakzKe BbIpabATHIBATHCH

OIIPEAECACHHBIMHA 6aKTepI/IHMI/I, I_II/IaHO6aKTepI/I_$IMI/I 1 KPpaCHBIMHA BOOOPOCAAMH.

B 3aBUCHMOCTH OT 3aMeNIAIIINX HUX IT0OOYHBIX CaKCUTOKCHH
TPYIII OHH TIIPEACTaBALIOT CO0OH HeboablIHe

MOAEKYABI BecoM IipubausuteabHo 300 [a.

Hcxomuoe CoeMHEHUE, TO €CTb cam
CaKCHUTOKCHH, ABAIETCH CHUABHBIM
HEHPOTOKCHUHOM, KOTOPBIH  COEQUHSAETCS  C

BBICOKOM CTelleHbI0 a(pPUHHOCTH C HATPHEBHIMH KaHaAaMU B MeMOpaHax KAETKH,
HPENSTCTBYS ITOCTYIIA€HHUIO MOHOB HATPHUA B KAETKH 0e3 KaKOro-AuOO BO3IEHCTBUS Ha
OTTOK HMOHOB Kaawusd. [loTeHIIMaA AEeHCTBUSA KAETOK IIPH TOM IOAABASIETCS U HACTyIIaeT

IIapaArd, CTECIIEHb KOTOPOIO 3aBHCHUT OT O03BI.

o JITOKCHHBI. Diacom Technology (C) Copyright (2023) All Rights Reserved
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CaxcumoxcuH, CBSI3aHHBIN c
Hop.\m.lbnasl HPOBOIHMOCTH JlelicTBHE CAKCHTORCHHA
HATPHEBBIX RAHAI0B

HaTPHUEBBIMHU KaHanaMy, HOCHT

obpaTHUMBIH XapakTep. ITOT TOKCHUH oo

Ga0KHpoBKa L:aln.‘lon.

pPacTBOpPUM B BoJEe U CTAOHAEH, IIO3TOMY

OH TIOAMAEeTCs PAacCIIbIACHUI0 B BHIE

a’po30asi. AeTaAbHBIH HCXOH Y B3POCABIX

HMIOYIbC NPOXOAHT HMIYIbC He IPOXOIHT

OBIA 3apeErucCTpUpPOBaH IIOCAE
ynotrpebaeHuss BHyTpb 0,5-12,4 wmr. MwuHHMMaAbHasT AeTaAbHas [03a [OAd AeTel

COCTaBASIET, II0 pacyeTaM, 25 MKI/KT.

Toxkcunbr [ICII, BKalo4as CaKCHTOKCHH, MOTIYT OBITH BBIAEA€HBI M3 [ABYCTBOPYATBIX
MOAAIOCKOB, HampuMmep Saxidona giganteus — cbeqOOHBIE MOAAIOCK, U3BECTHBIN IIO[
Ha3BaHUEM «0aTTepPKAEM», KOTOpble HAaKaIllAUBAIOT B IIPOLIECCE ITHTAHUS IIPOU3BOISIIHE

[ICIT nuHodaareaaTsl, Takue Kak Gonyaulax catanella.

OnucaHHblE CHMIITOMBI [JAlOT IIPEACTABA€HHE O pe3yAbTaTax yIoTpebAeHUd
CakCUTOKCHHa C¢ nuined. CHUMIITOMBI IIPOSIBASIOTCS OObIYHO B TeueHue 10-60 MuHYyT.
OHeMeHNe HAH pasfpazkeHue I'yd U g3bIKa (00bSICHAEMOE AOKAABHBIM IIPOHHKHOBEHHEM)
IIOCTEIIEHHO PAaCIPOCTPAHAETCA Ha AWUIO U IIIEI0, [IOCAE YETO HAa4YMHAETCd IIOKaAbIBAHHE
B KOHYHKAaxX IIaAblleB Ha pPyKax M Horax. [Ipym ymMepeHHOM M CHABPHOM OTPaBACHUH
OHEMEHHE pPaCIpPOCTPaAHdeTCd Ha PYKH MU HOTH. [IpoHCXOAUT COKpallleHHEe MOTOPHBIX
yHKIINH, pedb CTAaHOBUTCS HEYACHOPA3OEeABHOM, [AbIXaHWe ydamiaercs. Aogu

3a4acCTyI0 ITOTHO0AIOT OT OCTAHOBKU JBbIXaHUS.
PuyuH

Puitnna ABASIETCS BBICOKOTOKCHUYHBIM
TAUKOIIPOTEMHOM  (OTHOCHUTCS K  TpyIIle
AEKTHHOB) Maccoil mpubau3uTeabHO 65 K/la,
OO0Hapy’KUBaeMbIii B IIAOJAX KaCTOPOBBIX

0000B Ricinus communis.
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Purnie coctouT M3 ABYX OEAKOBBIX Ilerei, OoAbmiasg u3
KOTOPBIX (B, 34 K/la) IPUKPENASIETCS K
[IOBEPXHOCTHBIM peELIENTOpaM KAETKH U COAEHCTBYeET
IIPOHUKHOBEHUIO MeHbIIeHd nenu (A, 32 k/la), koTopas
BO3/IeHCTBYyeT Ha pPHUOOCOMHYIO aKTHBHOCTb KAETKHU.
Ona wuHrubupyeT cuHTE3 0OeAka B 3yKapHOTHYECKUX
KAETKAaX U SBASETCHd TOKCHYHOM HE3aBHCHUMO OT IIyTH
IIPOHUKHOBEHHS B OpraHu3M, B TOM YHCAE dYepe3

ABIXaTEABHBIC IIYTH W IIPH IIOIIaJaHHMK B OpraHU3M C

HI/IH_ICI;'I, XO0Td B 3TOM CAy4dYa€ B HECKOABKO MEHBIIIEH

CTEIICHH.

Punina moxeT OBITH IIOAYYE€H CPaBHUTEABHO AETKO M3 KaCTOPOBBIX 0000B, KOTOpPHBIE
€XKEerofHO IlepepabaThIBAalOTCSI B OOBEME OKOAO OIHOTO MHAAMOHA TOHH A4
IIPOU3BO/ICTBA KaCTOPOBOTO Macaa. PUIIMH cocTraBageT MpUOAU3UTEABHO 5% II0 BECY OT

BCEX O0TXOO0B.

AaTeHTHBIN IIEPUOL ITOCAE IIONIaJaHUd B OPraHU3M IIPOAOAXKAETCA MHOI'O 4acoB, HHOTA
nHel. [Ipu BOpIXxaHUM BO3HUKAET AETOYHAS [TATOAOTHS, COITPOBOXKAaeMad IIOBBIIIIEHHBIM
coepKaHUEM IIUTOKHHA, PE3KO BBIPA*KEHHBIM BOCIIAAEHUEM U OTEKOM A€ETKHUX.
[lomagaHnue B OpraHu3M C IHIIEH BbI3BIBAET OCTPBIM TaCTPO3HTEPUT, dYaCTO
reMopparudeckuii. MoryT Takzke pas3sBUTBCI KOHBYABCHH, IIIOK M OTKa3aThb IIOYKH.
Punun Takske mopazkaeT HEPBHBIE KAETKH, CEPALE U ceae3eHKy. [Ibpiabria puinyHa

MOZKET BBISBIBATh MECTHOEC pa3apazXC€HHE Ir'aa3, HOCaA U ropAa.

Puriun PacTBOpPdAETCA B BOAE, HO PACTBOP ABAAETCA MEHEE CTOﬁKHM, q9EM CyXOfI
IIperapar. B Bugme IIOpOIIKa OH CTOEK IIpH KOMHAaTHOM TEMIIEpATYpPE, HO
ACHATYPHUPYETCA IIPHU BBICOKHX TEMIIEpaATypax, IIPUYIEM C YBEANYICHHUEM BAAQKHOCTH €TO

CTOMKOCTb YMEHBIIIAETCH.

. ® JIOKCHHBI. Diacom Technology (C) Copyright (2023) ALl Rights Reserved
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Buomoncuubt, BBIpa6aTBIBa€MBIe BOOHBIMH OpPraHu3MaMHU.

B mepuwonm 1iBeTeHHS  MHOTHE  BOIOPOCAH
BbIpabaTHIBAIOT COeMHEHHUS], KOTOpBbIE

HaKallIAUBaAIOTCd B OpraHusMax MOAAIOCKOB,

pakooOpas3HBIX, pbIO (B  HE3HAYHUTEABHBIX
KOAWYECTBAaX).

[uHoduUTOBbIE BOJIOPOCAU BbIPa0aTHIBAIOT
Cu2yamorxCcuH — OIIaCHBIH £/, K KOTOPOMY HET

IIPOTHUBOSIANS, W KOTOPBIM He paspyllaercd IpHU

TepMooOpaboTKe.

NcTrouyHuKHU 3apaxKEeHnsd CHI'YAaTOKCHHOM — KOPOAE€BCKad MAaKpPEABb, ‘IepHLIﬁ TPYIIED,

Oappaxkyaa.
ITupponusuduHoesle anKaniouodst

BripabaTeiBaroTcs MHOTHMH BHIOAMH  pPacTEHUH,
ABAFIOIIXCS 10 OIIPEIEACHUIO COpPHAKaMH.
CocencrBys ¢ NIPOAOBOABCTBEHHBIMU KYABTYPaMH, 3TH
pacTeHHud  MOTYyT  3arpd3H4aTb HUX  OIACHBIMH
BelleCcTBaMH. TakiKe IIOpak€HHE BO3MOXKHO dYepes

TpaBAHBIE C60pI:>I, qau, ME.

JITOKCHHBI. Diacom Technology (C) Copyright (2023) All Rights Reserved 20



BBIBEZJEHHE TOKCHHOB H TSA?>KEABIX METAAAOB C ITOMOILIBFO

BHOPE30OHAHCHBIX TEXHOAOTI'HH

Muorue IIPOrpaMMBbI JAE€TOKCUKAaIIUHU
COCPENOTOYEHBl HA  OYHINEHUU  TOACTOM
KUIIIKH u OPYyTUX BUIaX "ouucTKH"
KHUIIIEYHUKA U BBIBEJEHHUH TOKCHHOB.

BuopesonaHcHoe BO3OEUCTBHE C IIOMOIIBIO
OpubOPOB UM MPOTPAMMHOTO OOecIiedeHUs
Diacom Technology obecrieunBaeT ropasmo

boAee IleA€HAIPABAEHHYI0O H KOMIIAEKCHYIO Fliacon®

JETOKCHUKAIIUID Ha  KAETOYHOM  YPOBHE.
CamMbpIM BaxXHBIM OAd 9(PPEKTUBHOIO BO3AEHCTBUA SIBAGETCS HaAaKUBaHUE
PYHKIIMOHAABHBIX KAETOYHBIX CBSI3€H U 9ANMUHAIIMOHHBIX ITyTeH.

[Tocae Kypca [OETOKCHKAIlUM UM BOCCTAHOBAEHHS OT TOKCHHOB MHOTHE KAUEHTHI
OTMEYaloT U3MEHEHUd B OpraHax 3AUMHHAIIUU, TaKHUX KaK II€4YeHb - 9TO 03HA4YaeT, YTO
OPOUCXOAUT  aKTHUBallUsd U  OpraHu3M  HadyWHaeT  BOCCTAHABAMBATBLCA 10
cbaraHCUPOBAHHOIO U (PYHKIIMOHAABHOTO COCTOSIHHUSI.

[IoCKOABKY TOKCHHBI M TIIQTOT€HBl IMPUCYTCTBYIOT B KaXKJOM CIEKTpe Hallel
OKpYyZKaloIlllell cpenbl, OHU MOTYT IIOIIaCTh B HAIll OPTaHU3M pPa3AUYHBIMH IIyTAMU U
HeraTHBHO BO3AEHUCTBOBATH HA ONPENEA€HHbIE OPTaHbl UAU CUCTEMEI.

[Iporpamma Diacom Urmium MozkeT OOHApPYzKUTH IATOT€HBI U TOKCHUHBI, TAaKHE KakK
TAKEABIE METAAABI, OIIPENEANUTDH, KAKHE OpraHbl UAU CHCTEMBI IIOABEPTAIOTCI CTPECCY, U
YCTAHOBUTH UCTOYHUK IIOCTYIIA€HHS TOKCUHOB B OpPraHU3M.

Hammpumep, pTyTh, TIKEABIH MeTaas, MOIKET CIIOCOOCTBOBATH IIOBACHHIO MHOTHUX
CepPBbE3HBIX CUMIITOMOB. [l03TOMy BasKHO HMOHSTH MEXaHHU3M TOKCHU(UKaIMU. HakoHerr,
MOKHO OIPEAEeAUTh U HonAepzKaTh dS(PPEKTUBHBIM IIyTh BBIBEOEHUS TOKCHHA U3
opranusMa. Ilo cyTH, KOMIA€KCHasl IIporpaMMa BOCCTAHOBAEHHS OT TOKCHUHOB C
IIOMOIIbI0  ammapaToB U  HOporpamMmHoro obecrnedenus Diacom  Technology
paspaboTaHHasg CHEIHaAbHO [OAd KAWEHTa, yCTpaHseT OAOKHPOBKH, MeENIAIIIHe

OpraHU3My €CTECTBEHHBIM o6pa30M BBIBOAHUTH TOKCHHBI U ITIATOI'€HBI.
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BribepuTe opraH KOTOPBIH BBl XOTHUTE ITPOCKAHUPOBATh B nporpamme Diacom Urmium.

[Tocae gyero BbI MOXKeTe HaYaTh CKAHUPOBaHUE O0ObI9HOE AMOO B pexxume 3D.
BBIOEpPUTE U3 CIIUCKA KHOIKY «3allyCTUTh» U HAaXKMUTE €€

HauHeTtcs mpoiiecc CKAHUPOBAaHUS

TMH3A XPYCTANMKA

VocneosaTenscxas uBopMama

BJATEPUATIBHOE KOMBLO BUNMVCA svacoepry | A
A3

B rnA3HOE 0HO: cress

B MA3HOE 04O erpass

B 'NA3HOE RENOKO: nesoe

B rNA3HOE RENOKO: npasce
FOPMIOHTANBHBIR PA3PE3 BPIOWHOM NONOCTH: »
FOPU30HTANBHBIA PAPE3 FONOBLI Ha yposve oz

FOPMIOHTANBHBIA PAIPE3 FONOBL: 1a yposwe ver
TIMH3A XPYCTAIIUKA

MbIliLb (TA3X: cresa

MbIlLB MMA3K cpasa

OPFAH CTYXA: cnesa

6

5

2 :

0
000660LQ9

Ll l-!i;l—i#l—u—‘m
— -

ITo 3aBEPLICHHMKX CKaHHPOBaHHA B BbBIIIQAAIOIIIEM CIIpaBa OKHE BBI6epI/ITe TPYIIILY

«TssReAbIe METaAABI», 1 IIOCTABBTE KAUKOM MBIIITKH I'AAOYKY HAIIPOTHUB 3TOU TPYIIIIBI

Cnumcok rpynn 3TanoHoB

[] c # nATOMOP<ONOIruA PN
O

[] E # AMMHOKUCIIOTH

[] E # MUKPOOPIrAHU3MbI

[] F# ANNONATUA

[] F # BUTAMMHHI

(] F # UBETH BAXA

[] G # TOMEONATUA

[] H # PUTOTEPANUA

]

[] J # ANNEPIrEHH

[] K # NUTOTEPANKA

[J L # MAKPO3MEMEHTH

[ L # MUKPO3MNEMEHTHI

L # TAXENLIE METANINB

(] Z1 # NUIWEBLIE NPOAYKTH

< >

CPURREE O |
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' URMIUM® 2020 - [Buka (17.08.1983)]

"3
-

Ananus

@HHM

B@

Mevars Craucruka  Hactpoiikn  Cnpaska

HrAB B BE 8L

= X
- |l=] x

- Pycowis [

FTA3HOE [QHO; cnesa

Crcok rpynn 3TanoHos

[J € # NATOMOP<ONOrMA =
]

[ E # AMUHOKMCTIOTH
[] E # MUKPOOPTAHU3MHI
[ F # ANNONATUA

[ F # BUTAMUHEL

[ F # UBETH BAXA

[] G # FTOMEONATUA

[ H # PUTOTEPANIMA

[ J # ANNEPTEHB

[J K # NMTOTEPANMA

O L # MAKPO3MEMEHTH

[ L # MUKPOSMEMEHTH

M L # TAXENHE METANTH
[ Z1 # NMUEBHIE NPOAYKTH

< >
T
OnucaHue BbIGPaHHOrO 3TanoHa

Crmcok sTanoHos
1811

Bomer

x  KeC Hauvierosarine
I A AT (Ga)
I I rEPMAHUA (Ge)
I I XPOM (Cr)

v

Ovext

© 4N w s oo o

ENgiE

De0OEeCVOO

AsTo-NLS

Avianvs +
Penputiep
Texcr

MepuanaHol

[ins ebisosa

B IIEHTPE OKHA 6y,£[eT OTO6pa}KeH CITMCOK THAZXKEABIX METAAAOB

Y" URMIUM® 2020 - [URMIUM - Ckanep 3D]
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Kaptoteka

Wccnegosanna

i 0 | (0 18 |

Ananus  Bosgeiictemna

B0 ER

PekomeHgaummn

Meuate

Cratuctuka

HacTtpoiiku

Wreepmposats
VrBepmuposas sce
MoacTpouts Bce

TloacTponms

3aKpeiTs

Cnpaska

J0@ PEEe BE &L

OkHo npaMoro aHanusa

KATUI (K)

XENE3O0 (Fe)

VIO (1)
KAOMWI (Cd)

LIMPKOHWW (Zr)
BOINb®PAM (W)

MOIMB[EH (Mo)
KOBATIbT (Co)

CEPEBPO (Aqg)
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Cnedyem ob6pamums 0coboe eHUMAHUE, eCIU cMpenKa UHOUKAmMopa oKaixcemcs

e obnacmu, oxpauweHHOU 6 KpacCHblii unu 60opodoesvlii. uyeem wiKansl
eepostmHoCMmU.
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Ecnu cmpenka e npaeoii uacmu uWKasl, TO 3TO TOBOPUT O HEIOCTATOYHOM
KOAHUYECTBE

HAAWYUSI BBIOPAHHOTO OJTaAOHA BO BHENIHEW cpeme, AMOO O HEIOCTATOYHOM
IIOCTYIIAEHUH €TO0.

Ecnu cmpenka e neeoili uacmu wiKaiasl, TO 3TO TOBOPUT O HAPYILIEHUAX BHYTPEHHUX
IIPOIIECCOB MeTaboan3ma U rnepepaboTKH IIOCTYIIAIOIIIX 5TAAOHOB.
IIpuMep C THAMXKEABIMH METAaAAAMH: €CAM IIIKara HAXOAUTCS B AE€BOH CTOpPOHE B
0OpPAOBOI YACTU HIKAABI — 3TO TOBOPHUT O HAPYUIEHHH BBIBOAA TAKEABIX METAAAOB H O

HaKOIIA€HUHU UX C BEPOATHOCTEIO 90%.

45" URMIUM® 2020 - [URMIUM - Ckamep 3D] -
% -5
Kaproteka Wccnegosamma Awanus  Bosgeiictems  Pexomengaumm [Mewats Cramucuka  Hacrpoiiku  Cnpaska
P o [ RISEO) 5[] - Pyeci
OxHo npsmoro aHanusa
BAHAZIWV (V) Gl G
XPOM (Cr) (d ® ®O
KATTBLINVI (Ca) CH N »
MbILIbAK (As) (H W ®>
OI1080 (Sn) Gl B =
KA CE W B>
LIMPKOHMIA (Z1) Cl B B>
BOIb®PPAM (W) CH B[ ¥
XETIE3O (Fe) | T I M=
T
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BreI Tak¥xKe MOXKETE | % Asrosranon e %
BOCIIOAB30BaThCH dyHKIIHIEH
«ABTO OTanon», KOTOpada

aBTOMATH4YECKH IIOKaZKET CIIMCOK

TAZXKEABIX METAAAOB u nux

Iepeu36bITOK B OPraHU3Me. R AR Ga)

B N TEPMAHUA (Ge)
Bouycom BBl mOAy4YHTE CBOU

yposens PH

ﬂAH COXpPaHEHHUA pe3yAbTaTa CKaHHUPOBaHUA HeO6XOI[I/IMO HazKaThb Ha KHOIIKY «B OTYET»,
1 JOKYMEHT OTIIPABUTCHA B II€YAThH

BI/IOpe3OHaHCHBIe TEXHOAOTHH MOTIYT HCIIOAB30BaATBCA [OAd BBIABA€EHHA TOKCHHOB B
OpraHuU3ME U obecrieyeHUs O6paTHOI71 CB43HU C KOHKPETHBIMH OpraHaMHt B TKaHAMH, Ha

KOTOPBIE HETATHUBHO BAUAET HAKOIIACEHHE BPEAHBIX TOKCHHOB.

O6pan_(aeM Banm€ BHHMAaHHE Ha TO, 4YTO IIOMHMO IIPEAYCTAHOBACHHBIX YacCTOT
Pa3AMYHBIX TOKCHHOB H IIaTOI'€HOB, B IIPpOrpaMMHOM obecrieuennu Davo ot Diacom

Technology HMMEETC TaKXKe BO3MOXKHOCTD JleTOKCHKAITUH opraHu3Ma.

R%" Diacom-FREQ-DAVO v5.0.35
Knuenr  Hactpoiikn  Momows

e @ ¥ &e

Crcok BosasiicTeMA
Buxtopun [17.08.1983]

Haumerosarve Tun BonHb! YacroTa 1 Yacrota 2 Bpems (cex) Cnncok KnueHToB Wctopua
LETOKCUKALIMA 1 BakTepum 10000 10000 900 FloBeeuin: sacrory Bricaen
LOETOKCUKALMA 2 BaxTepum 3176 3176 900
WameruTs yacToty CoxpaHut
Ynanuts vacToty
OuncTTs crMcok
Hosas yacTota

Omvera Boixon
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EcTh BO3MOXKHOCTH BBIOOpaA IITPOIIEHTHOTO COOTHOIIEHUS [ETOKCHUKAIIUHU K OOIIeMY

YHUCAY IIaTOT'€HOB
®

i« + e

Kavent Hactpovikv  lMomolwb

e R ® Ycrarosxa Detox X
KnueHT He uibpaH
[LETOKCUKALIAA 1 oK E
HaumeHoBaHue 1A (cek)
25% 5 OtmeHa
JETOKCUKALINA 2
25% v
Pesynomam
b IIOABAAETCHA 9YBCTBO AETKOCTHU B TE€AEC, IIPDUAUB CHA U OHEPIUHU
. HOPMAaAHU3YeTCs CTYA, paboTa KeAyJOYHO-KHUIIIEYHOr0 TpaKTa
® YAyHIIaeTCd 0611_[66 CaMO4YyBCTBHE, IIPOXOOAT TOILITHOTA M HU3ZKOora

ITIpaeunvras demokcuxayust nomozaem 00CMuUb Cledyrouiux ueneii:

. noaAep:kath paboTy TII€e4eHH — TAABHOTO oOpraHa—(pUABTPa, KOTOPBIH
00€e3BpeRUBAET U YTUAHUSHUPYET MPOAYKTHI 0OMEHa, OCTATKH A€KapPCTB

. YAYYIINUTH OTTOK JKE€AYH, KOTOpasl y4acTBYET B IIepeBapUBaHUU KUPOB, IIOMOTAET
OpraHu3My yCBaWBaTh BUTAMHUHBI U PETYAUPYET paboTy KUIIIEeYHUKA

. HOPMaAH30BaTh MOTOPHKY KHIIEYHHKA, YTOObI YMEHBIIHUTH KOAWYECTBO
00pa3yIoINXCcsd TOKCHHOB U IPOAYKTOB pacIriaga

. noaAep:KaTh (PYHKIIHIO II0YeK A OecriepebofHOTO BBIBEAECHHS TOKCHHOB C
MOYOH

XOTsI HEKOTOPBIE ITPOLEAYPHI JETOKCUKAIIMH CYUTAIOTCH OTHOCUTEABHO 3(P(PEKTUBHBIMHU
B OTIOEABHOCTH, COYETaHHE TaKHX [pPOorpaMM C OHOPE30HaHCHOM Tepamnueidl MOKeT
HOBBICUTE 3(PPEKTUBHOCTh CHHUIKEHUS TOKCHUHOB, IIPUCYTCTBYIOIIUX B OpraHUu3Me

JEAOBEKA.
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CBouUM OIIBITOM B BBIBEAEHHU TOKCHUHOB IIpYU IIOMOIIIM aIIllapaToB M IIPOrpaMMHOIO

obecriedenusa Diacom ¢ HaMM IIOOEAMAACh PETHOHAABLHBIN MIpeacTaBUTEAb Diacom

Technology o Cubupu — KusazeBa Hataabsas lIBaHOBHA.

r. Bparck, Upkyrckas o6a., Cubupsn

KoopauHaTop IMporpamMmmbl
IUTAaHUe - 3I0POBBE
Cubupckoro  demepasbHOTO

OsznmopoBuTeAabHOTO ITUTaHUS

PervuoHaAbHBIN IIPENCTAaBUTEAD

Diacom Technology o Cutbupu

CIIEIITHAAHCT I/IHCpOpMaL[I/IOHHO—

H3MEPUTEABHBIX YCTPOMCTB TUIIA

OJWUAKOM

ITIPOTPAMMA N¢4 nmocA€LOBATEABHOCTH BO3AEHCTBHA (PpPEeKHHra —

TOKCHHBI

BakrepunasbHas nHpekua 3i [uanazox ]

BropuuHble 6akTepHanbHblEe HH(MEKIUN ]

AYTOMHTOKCHUKAIUS 2 IHAIa30H ]

[FCABMI/IHTBI ] [I'Iapaam-ﬂam 2 nuanasoH ]

JIeTOKCHUKALHS OT IIECTULIHA0B ]

Yacrora AETOKCUKAIIUN KPOBU ]

TlaToreHs! BBI3BIBAIOIIHE BOCHIAZeHHE AUMMEBI ]

[KOAHMOpQ)Hme BakTepuHn ]
[BaCToﬁ B AUMDATHIECKUX COCYIaX

LI/IHcpeKI_IHI/I ] [I/Incbexupmlﬁ,ZFx rarasod ]

[L[e’roxcnxauuﬂ AUMBI J

[,He'roxcnxamm 3 nnanazoﬁ]

Jamanesi HeaHosHa

«3mopoBoe
HaIlHUH»
LlenTpa

e N |

TR TN

TECHNOILOG
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Hataapss lBaHOBHa TaKXe pPEKOMEHAyeT OJHOBPEMEHHO C OHOpPEe30HAHCHOM

IIporpaMMo¥ MpUHUMATh IPOAYKIINIO KoMIIaHUHU «API'Ob».

Anmuzenomurm Buo I'enamocon IIay daprxo

(c nucuurxamu)

= <

ik = ™="
- TENbMUHT
ﬂsﬁ BI0

: .

Ms1 mogBepraeMcsi BO3IEHCTBUIO PAa3AMYHBIX TOKCUHOB KasKIbIH [AeHb B Hallle¥ ITHIle,
OUTBEBOM BOZE M OKpyKarlleld cpene B IIEAOM. OTH TOKCHUHBI HMEIOT TEHIEHIIUIO
HaKaIlAWBATBCS B OPTaHU3ME U B KOHEYHOM HUTOTE BBI3LIBAIOT ITPOOAEMBI C PA3AUYHBIMU

OopraHaMu U CUCTEMaMHU, IIPUBOAA K HEIIPUATHBIM CHMIITOMAaM.

JleToKCUKanusl - IIOA€3HBINM ITPOIIECC,

ae ¥ = ®
KOTOPBIA MOXKET IIOMOYhb BBIBECTH [ttt S O RIWVIDTUIWIL 2022

REGISTERED SOFTWARE
TOKCHUYHBIC BCIIIECTBa M3 OpraHuiMa Hu

BOCCTAHOBHUTDH CbYHKI_II/IIO OpraHoB,

IIOPasKEHHBIX TAKUMHU TOKCHUHAMU. ; e

; C Sateliite ‘
KoMOUHMPYyS 9acTOThI AETOKCUKAIIUH C - = C rweom )
BOCCTaHOBAEHUEM opraHu3Ma Ha L /

npubopax Diacom Technology, mokHO
3HAYUTEABHO YAVYIIIHUTH PE3YABTATBI U BOCCTAHOBUTH OPTraHU3M OO OoAee BBICOKOTO

YPOBHS (PYHKIIMOHAABHOCTH M OOIIEr0 OAATrOIIOAYIHS.

C 3abomoii o Bac, komaHnoa Diacom Technology
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