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B paboTe coobliaetca o Tom, 4yTo Npobrnema obecnevyeHnsa HaceneHus puanonornyeckm
nonHoueHHon nuTbeson Bogon (PI1MB) goctaTtovHO GbICTPO MOXET ObITh peLleHa B Nitobor cTpaHe,
pernoHe, HacerieHHOM MyHKTe, OTAEeNbHOM AOMEe UMW B OTAeNbHO B3ATOM cembe. OcHOBHasd
CINOXHOCTb peLLeHns CTosLLEN nepes BCEM YeroBe4YECTBOM 3aaun 3aKroyaeTcs B NPakTUYeCKon
HEBO3MOXHOCTU TOYHOrO y4eTa KOMUYEeCTB MOCTYyMawwmx B OpraHM3M 4YerioBeka BellecTB C
NUTLEBOW BOAOW (HanUTKamu), NULLEN, a TaKke U3 OKpYKatoLLen rasoBom cpeabl.

Mpepnaraetca noaxon, BKAYAKLWMA oOnNucaHne aTux npobnem, He Tpebyowimmn
NpuBMeYeHNs pasHoObpa3HbIX [MMoTe3 W NPEeAnoSIOKEHUN, AOMUHUPYHOWMX B cpeae
«cneynanuctoB». VIMelTca UHble, BNOMHE NpueMiemMble BapuaHTbl pasyMHbIX NpeacTaBieHni.
Hanpumep mMoxHO cocnatbest Ha ctatbio KO.H.KykywkmHa «XvMmnyeckme anemMeHTbl B OpraHuame
yenoseka» (CM6rTN) [1], B koToponM ccopmMynupoBaHbl cregywme coobpaxeHus: «B
HeopaaHU4YeCKUX eewecmeax op2aHu3Ma 4esiogeka obsizamernibHO npucymcemeyrom 22
xumu4eckux anemeHma: Ca, P, O, Na, Mg, S, B, ClI, K, V, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cr, Si, I, F,
Se.... MukpoanemeHmbl 8OWU 8 OMMEYEHHbIU 6biwe psid 22 anemeHmMos, 0bs3amesibHO
rpucymemesyruwux 8 opeaHusMme 4desiogeka. Tak, ycmaHO8/1eHO, Ymo MHoaue buosioaudyeckue
Kamanu3amopbi-gpepMeHmbl  cooepxam UOHbl  NMepexodHbix Mmemarnnog (d-anemeHmos).
Hanpumep, usgecmHo, 4mo mapeaaHey, exoJum e cocmas 12 pasfiuyHbiX hepMeHmos, xefne3o —
8 70, medb — 8 30, a yuHk — 6osiee yem 8 100. MukpoanemeHmMbl Ha3bli8ardmM XU3HEHHO
Heobxo0uMbIMU, €ecfiu Mpu Ux omcymcmeuu unu Hedocmameke Hapyuwaemcsi HopMasibHasi
JKU3HedessimeslbHOCMb  Ope2aHu3ma. XapakmepHbIM MPU3HAKOM HeobxoOumMoz20 aremMeHma
587155€MCsl KONI0Ko1006pa3sHbIl unu KyrnononodobHsil (cm., Hanpumep [2,3]) sud kpusol 0o3a (n)
— omeemmHasi

peakuus (R, agbgpbekm) (puc. 1).
lMpu manom nocmynneHuu daHHO20 3rieMeHma opa2aHu3My HaHOCUMCS Cyu,ecmeeHHbIl yuiepo.
OH @yHKUUOHUpyem Ha epaHu ebhKueaHusi. B OCHOBHOM 3mMO OO6BACHAEMCS CHUXEeHUEeM
aKkmueHocmu ¢hepMeHmMos, 8 cocmaeg Komopbix 8xo0um OaHHbIU 3nemeHm. [1pu nossiuieHuU 003kl
afleMeHma omeemmHasi peakuyusi go3pacmaem u 0ocmueaem Hopmbl (nrnamo). Npu danbHelwem
ygesnuyeHuu 003bI nposiensemcsi
mokcu4eckoe Oelicmgue u3bbimka daHHO20
aneMeHma, 8 pesyibmame 4Yeao He
ucknndaemcss U fiemarsbHbIlU  UCXOO.
Kpusyto Ha puc. MOXHO mpakmogambe mak:
8ce O0/MKHO bbimb 8 Mepy - O4eHb Marso, U -
04YeHb MHO20, HECOMHEHHO, 8pe/]JHO...».
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Puc. 1. 3aBucumoctb otBeTHOM peakuuu (R) ot
go3bl  (nN) AnNA  XKU3HEHHO HeobXxoaUMbIX
3NEeMEeHTOB.

[na  kaxgoro u4ernoseka [AOIMKHO
OblTb MOHSATHBLIM, YTO (OYHKLMOHMPOBaHME
HalMx  OpPraHWM3moB HaxoauTcs B
HenocpeaCcTBEHHON 3aBMCUMMOCTH oT
noTpebrneHnss pacCMOTPEHHbIX BbILLE U APYrMX UHIPEeONEHTOB B onpeaenéHHbIX KOHLEHTpaLUusX.
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A Tenepb OTBETbTE Ha BOMPOCbI O TOM, YTO Mbl 3HAEM O MWHepasribHbIX COcCTaBax
noTpednsaembiX NPOAYKTOB NUTaHMUS, PasnUYHbIX BapuaHTOB Ha3BaHWA MUTbLEBOW BOAbl U UHbIX
HanuTkoB? [MoABUTCA NM B YCMOBUSIX CYLLUECTBYIOLWNX HEMPOCTbIX 3KOHOMUYECKUX OTHOLUEHWUN
Mexay npovsBOAUTENAMU, nNpodaBuaMn M NOTpeduTensamMm BO3MOXHOCTb MMETb OCTOBEPHYH
MHOPMaUUID O peanbHOM MNoTpebneHun noaobHbIX BGMONOrMYEecKN akTUBHBLIX WHIPEeOUEHTOB?
Korga aTo Nnpom3onaéT u 4To 4nda 3Toro Hago?

B 3akntoyeHne cnegyet oTMETUTD, YTO B paboTe hopMynupyeTcs NoAX0A4 K NoTeHUManbHOM
permcTpauun BO3OENCTBUS Ha opraHuMam banbHeonornmyecknx BaHH mnu CIIA - o6EpTbiBaHMN,
KOTOPbI NO3BONAT HAAEATLCS HA BO3MOXHOCTb HOpManuaauum coctaBa NoaBMXKHBIX XXNOKOCTEN B
opraHM3ame 4ernoBeka. Takke nNPUBOAATCA OTAenbHble HabnwaeHMss O TOM, YTO COneBble
HOpManuaylowme Kn300CMOTMYECKME BanbHeonormyeckne npoueaypbl o6nagatoT  LWMPOKUM
CMEKTPOM AENCTBUA Ha YenoBeka. K aTum npumepam MOXHO OTHECTM OTMEeYaeMoe HEeKOTOPbIMU
ucnbiTatenamun ynydweHne paboTbl CyCTaBOB, BO3MOXHOCTM KOPPEKTMPOBKM caxapa B KPOBU U
aptepuanbHoro gasneHusa. Ocobo crnegyeT OTMETUTb Crydam ObICTPOro BbIXxoda Iogen u3
COCTOSIHUSI OMbAHEHUSA (CNUPT, HApPKOTUKU) W yAaneHusi TOKCUYEeCKUX MNpoAyKTOB (Hanpumep,
3TUIIOBOIrO CNMpTa U NPOAYKTa Ero OKUCNEeHUs - aueTanbaernga) B npouecce npméma cnewmanbHbiX
OanbHeonornyeckux npouenyp. Habnoganuck oTaenbHblE Crlydam BOCCTAHOBMEHUSI MOSIOBOro
BNEYEHUS MYXXUYMH W XKEHLLMH, NPUMEpPbI NPoANeHNS (M aXe BOCCTAaHOBIEHNS) KNMMMaKTEPUYECKOro
nepuopa y xeHuwmH. Habnogaetca nocteneHHoe yry4lleHne COCTOSHUS BCEN NOBEPXHOCTUN KOXM,
a TakkKe BO3MOXHOCTb €€ ouuleHnsa (yoaneHue u3bbITOYHO HAKOMMEHHbIX «4YeLlyek» C
NOBEPXHOCTN) U MOBLIWEHNA YNPYroCTU KOXW 3a CYET NpoBefeHUs npoueaypbl 0OCMOMaccaxa.
EcTecTBeHHO, Kaxgoe M3 pacCMOTPEHHbIX HanpaBNeHUn BO3AENCTBUS HA OpraHu3Mbl MYXYMH U
XEHLNH MOXeT OblTb YCWUMNEeHO Mpu MCNoNb3oBaHUM [006aBOK pPacTUTENBbHOrO U XXUBOTHOTO
NPOUCXOXAEHUSA B 3aBMCUMOCTM OT BO3pacTa Ucnbitatens.

lMpuBeOeHHbIN NepeveHb oTAenNbHbIX HabngaemMblx apdeKTOB, BHE BCSKOrO COMHEHUA,
TpebyeT cneunanbHOM NPOBEPKN U CTAaTUCTUYECKOro noaTBepxaeHus. MoxHo nonaraTb, YTO Hac
XOET MHOro MHTEPECHOro B NpoLecce N3yyYeHns akkypaTHbIX BO34ENCTBUI Ha OpraHM3M 4eroBeka
C NMOMOLLbI0 HOPMAasM3YIOLLMX CONEBbLIX CUCTEM U NPenapaToB Ha X OCHOBE.

Ewe ©Oonee daHTacTMYeCckKMMm SBASIOTCA COODpaXeHns aBTopa O BO3MOXHOCTU
npenoTBpaLleHUs HEKOTOpbIX 3aboneBaHui, KOTOpble ONpeaensatTcss Tak Ha3biBaeMbIMU
«reHeTn4YecKkMMn nofioMkammny . lNMpuyem Takoro poga HapyLLeHUsI reHeTUYeCKoro Matepuarna MoryT
«opemaTb» U He OTpaxaTbCsa Ha 340POBbE YEroBEKa NPAKTUYECKN B TEYEHME BCEWN €0 XNU3HMK, a
3aTeM HeOXnagaHHO NPOABUTBLCA NPU HaKoMMAeHUn HebnaronpUATHLIX (PakTOPOB UM BO3HUKHYTL B
cnegywowmnx nokoneHusax. [MpyumepoM MOXET ChnyxuTb ObICTPO pacnpocTpaHseMas B Mupe
anneprusi, O4HUM N3 BapnaHTOB Pa3BUTUS KOTOPOMW, BO3MOXHO, SIBASOTCA NOAOOHbIE HapyLLEHUS.
B nocnegHue rogbl HabnwgaeTca 3HAYNTENbHBIN POCT 3TOro 3aboneBaHus No Bcemy mupy. OTa
bonesHb siBNAeTCca 04HOWN, U3 Hanbonee pacnpoCTpaHeHHbIX, cpean HaceneHud. No crtatuctuke,
yXXe CerofgHsi OT He€ CTpagaeT Kaxabl NATbIA XWATENb Hawen nnaHeTbl - (KaXabld LIeCTon
amepuKaHel, Kaxabli YyeTBepTbin Hemel, oT 5 o 30 % poccuaH, 17% mocksuden). XXI Bek no
nporHo3am BO3 crtaHeT Bekom anneprum [4]. [enaetca BbiBO4 O CBSA3N YBENUYEHUS CIy4YaeB
anneprum ¢ yxyaweHuem COCTOSIHUS cpefbl, okpyatowen yenoseka. Mbl He MoxeM obcyxaaTb
BOMPOC O TOM,
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YTO B OTOW «CBSA3KE» MEPBUYHO. ATO MOryT ObiTb NPEALIECTBYIOLIME HAPYLUEHUSI TEHETUYECKOrO
matepuana y poautenen no npuvyvHe HebnaronpusiTHOrO BIIMSIHUS OKpY»Katowen cpedbl Unum ee
BMMSIHME HenocpeacTBeHHO Ha nnoa u pebeHka. MoXHO NPeAnonoXuTb, OAHAKO, 4YTO K
HeGnaronpusTHOMy BO34ENCTBUIO Ha OpraHvM3M 4YerioBeka MMelT onpeaenéHHoe OTHOLUEeHWue
ynotpebneHne «HecGanaHCMpPOBaHHbLIX MO cocTaBamy» MPOAYKTOB MUTaHWS, MUTbEBOW BOAbl U
HanuTkoB. lMpuyem 3TO MOXET MPOMCXOAUTb - He TONbKO, M3-3a copepkaHus B MX cocTaBax
HeGnaronpusTHbIX MPUMECEn, HO 1 MOTOMY, YTO NOBCEMECTHOE NpucyTcTeme BAB B nuTbeBON Boae
N NpoAyKTax NUTaHUS OTNM4YaeTCs MPUHUMNMANbHO OT UX COAEpXKaHusi B OpraHM3Me 4YerioBeka.
Peub, kak cnegyet MNOHMMaTb, UOET O HecGanaHCUPOBAHHOCTM MOCTYMNaKLWNX B OPraHunsm
HEOGXOANMBIX 1 YPE3BbIMAHO  BAXKHBLIX ANS  €ro  (PYHKLUMOHUPOBAHUS  UHIPEANEHTHB
HEOpPraHM4ecKkoro M opraHM4eckoro NpoucxoxaeHusi. C BbICOKOW Aorneln BEPOATHOCTU NoaobHas
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HecbanaHCMpOBaHHOCTb (M3BbITOK MNM HedocTaTtok) Heobxoaumbix BAB MoxeT BAvATb Ha
PYHKUMOHNPOBAHME BCEX KMNETOYHbIX CUCTEM OpraHuM3Ma, BKMYas U Te, KOTopble y4acTBYIOT B
CUHTEe3e reHeTmyeckoro martepuana. MoxHo paccmaTpuBaTb B kavyecTBe NogoBHOro o6bsaCcHEeHNS
yBENMUYMBatoLLYIOCS B NOCHeAHMe rodbl YacToTy MPOSBNEHNSA Y HOBOPOXOEHHbIX «MHTEPMNOMOBbLIX»
OTKMOHEHUA (HeJopasBUTOCTb UMM OOHOBPEMEHHOe pa3ButMe Yy pebGéHka pyanMeHTOoB
Heopa3BUTbIX MOSOBbIX OPraHoOB pa3sHbix TMNoB). o gaHHbIM CMIW KONNMYECTBO TaKNX OTKIOHEHWU
OT HOPMbI B NocnegHue rogbl yBenn4nnochb NoYTN NATUKpaTHO (Hanpumep, cMm. [5]). B PO 3a 2 roga
(c 2011 no 2012 rr.) cpean 3aboneBaHU 3HAYUTENBHO BO3POCNM MOKa3aTeNn BPOXAEHHbLIX
aHomanui Tena wu wewnkn matkm (+7,20%, 10 ectb ¢ 326,30 pgo 349,80 wa 100 000),
HeonpeaeneHHocTb nona (+39,29% - ¢ 2,80 go 3,90), cuHgpom fayHa (+7,41% - ¢ 43,20 go 46,40
Ha 100 000 cooTBeTCTBYHOLLErO HaceneHus), 4To B Gnvxaniuem byayLiem oTpuuaTenbHO CKaXKeTCs
Ha penpoayKTUBHOM MOTEHLMane HaceneHuns.

AHanornyHbiM obpasoMm cnegyeT NoAXOAUTb K pacCcMOTPeHuto npobnembl yBenumyeHus
CrlydyaeB OHKOSOMMYEeCKUX W Opyrmx noAdobHbIX 3aboneBaHuMn (C npepnonaraeMbiMn  UIn
9KCNEepUMEHTANbHO YCTAHOBMEHHBIMW HapyLLIEHNAMM reHeTU4YEeCcKoro matepumana).

[anee cnepfyer Bcrneg 3a aBTOPOM pacCMOTPEHHOW Bbiwe cTtaTbl [1] paccMoTpeTb
No6ONbITHYO BO3MOXHOCTb BbIpalLMBaHUSA PACTEHUMA U XUBOTHbIX, NCNOSb3yeMbIX ANS LEeneBoro
NonyyYeHns nuLEeBbIX MPOAYKTOB, MNpUBNMXalWNXCA MO COAEPXaHUKD W COOTHOLUEHUSIM
HEeopraHM4Yecknx 3NeMEHTOB K (PU3NONMOMMYECKM MOMHOLEHHbIM CYyOCTaHUMAM, Y4YMTbIBAKOLWLMM
notpebHOCTN opraHM3ma yenoseka.

Ho BHe 3aBMCUMMOCTM OT 3aBepLUeHUs MpPOBEpPKU aBTOp nonaraeT, 4YTto cobnogeHue
NpUHLUMNa HOPMMPOBAHUA COCTaBa AN NoNyyYeHnss «pu3nonornyeckun NoNHOLEeHHON NUTbLEeBOMN
BoabI» (PIMNB) B coveTaHUM ¢ NpyemMoM NpPodPUnakTUYECKNX BaHH He TONbKO He MOBPeanT, HO U
okaxeTcs BecbMa UenecoobpasHbiM. [lpn 3TOM, CO3galoTCa ONTUMaribHble YCroBUA AN
PYHKUMOHUPOBAHNSA MHOIOYMCIEHHbLIX cucTem opraHuama. CregyeT, ofHako, ewe pas
noa4YepkHYTb, YTO JOOble MWHble BapuaHTbl «MNOMOLWMW» B HaCbIWEeHUM MaKpo- U
MUKPO3JNIEMEHTaMM 4erloBeYeCKOro opraHuama He MOryT ObITb ONMTUManbHbIMKU 6e3
coyeTaHusi € Hopmanusywwmmu OGanbHeonormyeckumm npoueaypamm wnu CIMA -
obpaboTkamum.

PaccmoTpum xoTsi Obl MpakTUKyeMOe MNOBCEMECTHO MoAMpoBaHWe nuweson conu. [lo
MUHepanbHOMY COCTaBy OpraHvaMa Kaxabli M3 Hac uHOuBMAyaneH, 4YTO B OCHOBHOM
onpegenseTcsa pasHbIMX NULLEBLIMU NPeanoYTEHUSAMU (OCO3HaHHBIMU UM HEOCO3HaHHbLIMM),
3aBUCUT OT MECT NPOXMBaHNS (Mopckoe nobepexbe UnNu LeHTparnbHble panoHbl, ropoda unu cena)
n 1.4. B ntobom cny4vae yyeT aTX 06CTOATENLCTB C HANOXEHWEM «TBOpYECTBa» nponssoguTenem
(0BblMHO cKpbITOrO OT rna3 notpebutenen) He npeacraBnseTcss BO3MOXHbIM. [loaTomy
dopmmpoBaHue B
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HalIMX OpraHu3mMax cuTyauun c «Hepobopom» mnu «nepebopom» aTOMOB Moga B opraHu3me
YyenoBeka aBngeTca abCcontoTHO NpeackasyembiM. OTOT BbIBOA CpaBeasivB Takke 1 ANs LECATKOB
APYrMx HeopraHMYecKnx arIeMeEHTOB.

lNMpennaraemas pa3paboTka, CBA3aHHAs C HOpManu3auuen coctaBa NUTbLEBOW BOAbI, MOXeT
ObITb MHTEpPEeCHa ANa cneynanucToB Mo BOAONOAroTOBKE M noTpebuTernen, kotopble 3ab0TAaTCs 0
cBOEM 3a0poBbe. OT MCNONb30BaHUA TakKOWM BOAbl MOXHO OXWOATb HE TOMbKO MOBbILWEHUSA
dn3nonNorM4eckorn akTMBHOCTU YerioBeka, HO U CTaTUCTUYECKU JOCTOBEPHO YCTAHOBUTbL Hanuyve
BeCbMa BepOATHOM cBA3n Mexay Bo3aenctanem OB n cpegHen NpoaomKUTENBHOCTY 300POBOM
xn3Hu (M3XK) yenoseka. MNM3X - aTO0 cymma neT, KOTOpPbIE YENOBEK HE AO0XWUI OO OXuOaeMon
NPOLOIMKUTENBHOCTU XXU3HN HA MOMEHT CMEPTU N KONMYECTBO BPEMEHU, KOTOPOE Ha NPOTAXKEHUMU
XW3HWM Mpuwnucb Ha 6GonesHu, npuBedwuve K notepe TpyaoocrnocobHocTn. PakTnyeckun IaToT
napameTp OUEHMBAET KONIMYECTBO NEeT aKTUBHOW XXN3HU, MOTEPSHHBIX N3-3a BonesHen.

CoctaButenem pentuHra anaetca MHCTUTYT ndydeHnsa u oueHkn 3goposbs (MNOSI). MNpu
npoBefeHun aHanuaa cotpyaHukm MNO3 ncnonb3oBanu AaHHbIE O CMEPTHOCTU 1 3aboneBaemocTu
BcemupHon opranunsaumm sgpaBooxpaHenuns (BO3) onsa 188 ctpaH mupa (nybnukauum B XypHane
The Lancet - aBrycT, ceHTa6pb 2017 r.). OgHOM 13 cambix 60MbLUNX HEOXMOAAHHOCTEN (B OTNMYYM
OT BOMbLUMHCTBA YH4ACTHUKOB perTMHra) ctanu AaHHble no Poccuu, kotopasa 6e3 BCAKnxX BUOMMbIX
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npuymH onyckaeTca B obwem pentuHre no MN3XK Bce Huxe. CornacHo NOMyYeHHbIM AaHHbIM
cpegHasa M3XK ¢ 1999 no 2013 rog B Hawen cTpaHe cocTtasuna 58,9 neT ans MyX4mH n 66,6 net
Ans xeHwuH. o aTomy nokasatento Poccna pacnonoxwunace Ha 107 mecte mexay loHgypacom m
ToHro. A no obLien cpegHen NPOAOIPKUTENBHOCTU XM3HM Poccus 3aHumaet 108 mecto mexay
Npakom n CeBepHort Kopeen. CeroHs pasnuyatoT HECKONBKO COTEH KOCBEHHbIX (pakTOpOB pucka,
TaKknX Kak Ka4yeCcTBO NUTbLEBOW BOAbI, KypeHune, HebesonacHble NoroBble CBA3N U Tak Aanee. B mupe
BCe (PaKTOpbl OCTAlOTCA Ha BbICOKOM YPOBHE, HO OTMEYaeTCs MX MOCTENEeHHOEe COKpalleHue -
ynyduweHue dgaktopa nnoxoun Boabl. A kak 06¢cToAT gena ¢ sBogon B Poccun?

OnpenenéHHyto ponb 34ecCb UrpaeT BeCcbMa «JIErKOe» OTHOLLUEHME HacerneHusi K 3ToMy
dakTopy - KTO e CTaHeT JeCATUneTMsaMu BKnagbiBaTb CpeacTBa B TO, YTO Tebs Mano 6ecnokonT?
Bopaa - 310 BeAb He HalunMroBaHHasi pasnuyHbiMy Job6aBKkaMm NULLLA U HE MYCOpPHbIe CBarku BOnn3m
XWUNbIX KBapTanoB UnM 3araxeHHas aTtmocdepa. KOHeyHO, MOryT MMeTb MeCTO aHOMaslbHble
crny4au C aBapusiMn Ha BOOONPOBOAAX, NpedenbHO yXyawatowme cutyaumto. A Tak, eCnm Boa Ha
BM YMCTas U Npu eé KuNa4yeHum He obpasyeTcss MHOro Hakumnu, TO 3HAYUT NK 3TO, YTO C BOOOWN BCE
B nopsigke?

Ha ocHoBaHuM aHanusa WHdopMauun O KavyecTBe NUTbEBOM BOAbl (N0 pervoHam PO)
HeobXxo4MMO MNpu3HaTb, YTO OCHOBHOM MPUYMHOM OTHOCUTESNBHOIO «CMOKOWCTBUSI» HaceneHus
ABNSAETCA OTCYTCTBME NOHUMAaHUSA O BAUAHUN UHIPEANEHTOB BOAbl HA OPraHn3mM YenoBeka.

OTOoMy Ccnocob6CTByeT NMpPUHATaAA B MUpEe CUCTeMa KOHTpPONsA KayecTBa NMUTbLEBOM
BOAbI, BKIHO4YaloLLasa UCNosib3oBaHue B Ka4ecTBe KpUTepueB HeOCTaTOYHO 060CHOBaHHbIe
3Ha4veHus MNAK pa3sHoo6pa3HbIX npumMmecemn.

Cnepayet Takke oo6aBUTb:

- HEBO3MOXHOCTb Y4YéTa U perysiMpoBKM COBMECTHOrO BIUAHUA Ha 340pPOBbLE
noTtpeobutens BewecTB, NOCTYNaKwWMUX B OpraHN3M 4YerioBeKka BMecTe C NUTLEBOW BOAOM
(HanuTkKamu) n nuwen;

- OTCYTCTBME MUcCcCneAoBaHUM ANA  onpeaeneHuss BO3MOXHbLIX  MeXaHM3MOB
nogaepXaHMA ONTUManNbHbIX COCTaBOB NUTbLEBOW BoAbl (NMUMKBMAauMA u3ObITKA wnu
HepocTaTKa nonesHbix BAB);
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HeJOCTaTOYHOCTb (OrPaHNYEeHHOCTb) 3KONOrM4Yecknx 3HaHWUKU
cpeau HaceneHus, BKNYasa YWepOHOCTb WX W3NOXEeHUss B paMKax
LWKOJIbHbIX NpOrpamMm.

[anee npuBoanTCs KpaTKoe onucaHne nogxoaa, npeacrasneHHoro B pabortax [2,3].

NMaHaues — wuM300CMOTUYECKME BOAHO-COSiEBble npoueaypbl AOnsa nopaepXxaHusA
HOpMalibHbIX KOHLI,eHTpaLI,VIﬁ HeopraHn4yeckKux 3yieMeHTOoB B opraHuame 4yesrioBeka

Mpn norpyXeHnn 4yenoBeka B WM300CMOTUYECKYI BaHHY (280—320 mOsm/l) kneTku
anuaepmMmuca COXpPaHsAT CBOK MOPMONOrnio (He MEeHSATCA B pasMepax), 4To cnocobctByeT
HOpManbHOMY OOMEHY MEXKNETOYHOM XMAOKOCTU OpraHuamMa 4YernioBeka C COAEPKUMbIM BaHHbI.
CkopocTb M HanpasneHne obmeHa BeLwecTB, MpPUM 3TOM KOHTPOMUPYKTCA B OCHOBHOM
AN PY3MOHHBIMU npoLueccamn. [BMXKEHNE 3arpA3HAIOLWNX OpraHmM3Mm (3K30reHHbIX) BELLECTB B
Takux npoLeccax Bceraa HanpasfeHo Mo rpagueHTy KoOHLEeHTpauun (M3 anugepMmca n opraHnama
B BaHHY) B CTOpPOHY ux oTcyTtcTBusa. [Oudcddy3MoHHbIM npouecc MoxeT obecnevyuBaTb
ouyMwiawee U _Hopmanusywuiee geMcreue BaHH. Co6CTBEHHO roBopsi, UMEHHO BBEAEHWE B
obunxon n3oocmMoTrYecKkMx banbHeEONoOrMyecknx npoLeayp npeacraBsndet cobon HeobxoanMbIN Lwar
B Npouecce 0300POBEHNSA opraHn3mMa venoseka. NMoMMMO OYMLLEHMS, Takue HOPManuM30oBaHHbIe
BaHHbI NpM3BaHbl NOAAEPKMBATb KOHLEHTPALMIO XXU3HEHHO BaXKHbIX HEOPraHMYECKMX KaTUOHOB U
aHMOHOB B KOXe U1, COOTBETCTBEHHO, B opraHname. OHu nMbo NoBbILAKT UX coaepKaHue 40 HOPMbI
npu HegocTaTke, UNn (4TO OYEHb BaXXHO!) YMEHbLLUIAKT - NPU HaNM4MM B OpraHn3ame M30biTOYHbIX
KOHLEHTpauMin KOMMOHEHTOB M TeM CaMbiM MNOAAEPXKMBAKT UINONOrMYECKN MONHOLEHHbIN
coneson GanaHc. OTO MOXHO OOBACHMTbL BeCbMa NPOCTO: B npeablaywmx paboTax asTopa
OnNpeaensisiuCb HasHayeHMe W CcOoCTaBbl WN300CMOTMYECKMX OanbHEONornvyecknx BaHH
YyeTBEpPTOro nokoneHusa. [lpy 3TOM, NPUHUMaANUCb BO BHUMaHME 3HAYEHUSI KOHLEHTpaLUK
NpakTU4Yeckn HeobXoauMbIX Ons OpraHm3ama 4YerioBeka MaKpO3MNeMeHTOB. BaHHbl Bkoyanu
KaTUOHbI (HATPUS, Kanus, KanbLus, MarHus, KPEMHKS) B COBOKYMHOCTM ¢ aHnoHamu Cl-, PO4%, SO4
n HCOz".

B coctaBax MuHepanbHbIXx Ao6aBoK, npeaHasHa4YeHHbIX A9 NPOM3BOACTBA BaHH NATOro
NOKOJIEHUA, TaKKe NPUCYTCTBYHOT aHANOrM4YHble MHrPeaNEeHTbl B HEOOX0ANMbIX (ON3NONOrMYECKMX
KOHLUEHTpaumsax M CcooTHoweHusx. Kpome 3Toro B COCTaBbl HOPManM3yHLWMX MUHEPanbHbIX
nobaBok Obln BBEAEH OOMONHUTENbHLIN HABOP CONMEN MUKPOINEMEHTOB, BKMAOYAOLLMA KAaTUOHBDI
(6opa, nuTMa, mapraHua, mMeau, UMHKa, Xenesa, xpoma, kobanbTta, monubaeHa M HUKeEnNs), B
coyeTaHun ¢ aHnoHamu (F,Br m I), npucyTcTByowMMmn B KpOBK YenoBeka. lNepeyncneHHble Bbille
conesble KOMMOHEHTbI N30OCMOTUYECKMX BaHH MPUCYTCTBYKOT B PAcTBOPE B KOHLEHTpAUUSAX U B
COOTHOLLUEHUSIX, CTPOrO0 COOTBETCTBYIOLLMX COOEPXKaHMIO B Mfla3mMe KPOBU MYXUMH N KEHLLMH.
CospgaHHble A4ns 3TUX Lenen npoaykTbl HOBOrO NOKOSEHMS NO3BONSOT YyYNTbIBATb CyLLECTBYOLINE
0COBEHHOCTM CcOCTaBa Ma3mbl KPOBM OTAENbHO AN XXEHWWUH U MYXYUH (reHAEepHbIN Noaxoa).
Cob6CTBEHHO B TakOM MOAXOAE WM 3aKnNi4YaeTcs O4HO M3 FMaBHbIX NPEUMYLLECTB (UNM OTIANYMIA)
HOBbIX MPOAYKTOB MO CPaBHEHWUID C POCCUMCKMMW WU, HACKONbKO HaM M3BECTHO, C MWUPOBbLIMMU
aHanoramu. OTO NMPeMMyLLECTBO OTpaxkaeT obluee nonoxeHue, KOTopoe aBTop hopMynmpyeT B
AOBOSBbHO «XKeCTKoM» Buae: «Mbl He xenaem y4acTBOBaTb B MOSBNEHUN XXEHONOLOOHbIX MYXX4YMH
N MyXXenoaobHbIX XEHLLUMH, 1 OTBEPraeM BapuaHT «yCPeAHEHUsI» MOMOBbLIX Pa3NNYniA, UMEOLLMX
reHgepHole 0COOEHHOCTM OMOXMMUYECKMX COCTABOB BHYTPEHHUX XWOKOCTEN 4YeroBeYvecKuX
OpPraHM3moB».
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YunTbiBasi He BbI3blBaAIOLLEE COMHEHWI HanMume CBA3Ee Mexay YCTaHOBNEHHbIM BIIUSIHUEM
yKa3aHHbIX 0cobeHHOCTeNn Ha U3NOMOrn MOMoB, MOXHO MofaraTtb, Y4TO U MoBedeHYeckme
XapaKTepUCTUKM NoAen B onpeaeneHHom CTeNeHn Takke A0MKHbl HaXOAUTbLCA B 3aBUCUMOCTM OT
WHAMBMAYaANbHOrO CcocTaBa KpoBU. JTO 06GCTOATENbCTBO XOPOLIO M3BECTHO B OTHOLUEHMU
COOTHOLLIEHWNSI FTOPMOHOB B OpraHu3mMe 4yenoseka. [1ns MMKpo3neMeHToB NoaobHyo nHdopMaL o
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HanTN He yaanocb. Ho ¢ y4eToM BCel CNOXHOCTM U MHOroobpasum npoTeKkatroLmx B OpraHn3max
noaen NpoueccoB NpeacTaBnaeTcs, YTo Mbl HE UMeeM NnpaBa UCKITIoYaTb BO3MOXHOE BrUsiHMe
COOTBETCTBYKLMX MU3MEHEHUA B KOHLEHTPauuAX MaKpo- U MUKPO3INIEMEHTOB Ha
noBeAeHYeCKNe XapaKTepUCTUKN MYXXUUH U XKEHLMH. DTO 06CTOATENbCTBO, NpeacTasnsaoLlee
HeoTbeMSIEMYIO YacCTb MPOEKTa, Ha Halw B3rngg sBMSEeTCA BaXHbIM LIaroMm Ha MyTu ero
peanusauun.

Takum 06pa3oM, UMEHHO NOSTHOLEHHbIE N30OCMOTUYECKME COCTaBbl cpeacTB 6anbHeonormm
npegHasHavyaloTcs Ons YCTPaHeHUs MNOSABMEHUS BO3MOXHbIX HeOOCTaTKOB MM M3ObITKOB B
OpraHn3amMax MY>XYMH U XEHLUH ONS KaX4oro 13 nepevncrieHHbX Bbille Heo6Xo4MMbIX YENOBEKY
Makpo-, MUKPO- N YINbTPaMUKPOINEMEHTOB, obragarwmx MHANBMAYaNbHOW (PU3MONOrMyecKomn
aKTUBHOCTLIO.

MoxHo nonaraTb, YTO B 0603puMoOM GyayLiem He byaeT cyliecTBoBaTb UHbIX METOAOB,
KpOMe pacCMOTPEHHOIO Bhillie PerysiipHoOro nposeaeHus npoueayp, KOTopblie B COYeTaHUU
C wucnonb3oBaHMeM (pPU3NOMOrMYecKU MONHOLEHHOM MNUTLEBOW BOAbl, MO3BOMAT
3c¢pheKTMBHO ouYMWaTb OpPraHM3M OT 3arpsAsHAWUX MpUMecen C OAHOBPEMEHHbLIM
COOENCTBMEM B OTHOLIEHWM PEerysiMpoBKM ONTUMAaNbHbIX KOHLEHTPauUi HYXHbIX
MHIPeaNEeHTOB B KPOBU 4YerioBeKa.

B pOononHeHne [ocTMraeTcs oOuvLLEeHME oOpraHmsama OT OpraHMYeckuUX 3SKOMOrmyecku
BpegHbIX MpUMecen, BKNoYasa CNupT, HApPKOTUYECKME BeLeCTBa N NPOAYKTbl UX pacLLenseHns.

NpeanbHbiM (x0T kaxketca wn  6onee 3aTtpaTHbIM)  CNocobomM  MPUrOTOBIIEHUS
N300CMOTUYECKMX BaHH ABMNAETCA UCMNOMb30BaHME B KAYeCTBE OCHOBbI ANCTUNIIMPOBAHHOW BOAbI.
OT0 (OONONMHUTENBLHO K Bbille npuBeaeHHbIM 3ddekTam) NO3BONNT:

1) ocBOGOOUTLCS OT BCEX OPraHUYecKuUx npumMecen (3arpssHALWUX OpraHM3M 4enoseka),
copgepxalumxcsa B TpybonpoBOAHOM BOAE UMW B UHBIX UCTOYHUKAX;

2) CyLLECTBEHHO CHU3UTb BEPOSATHOCTb OakTepuanbHOro U BUPYCHOrO MHMUUMPOBaHUSA
HaceneHus;

3) nocrne nposBefeHna OUCTUNNSALUMN MOXHO MCMONb30BaTbh BOAY M3 UCTOYHUKOB J1O60ro
NPOUCXOXAEHWS.

«X0391UCTBEHHO-NUTbEBAA BOAaA», LEeHTpann3oBaHo nogaBaemMasi B Xunuiia, Kpome nutbs
N NPUHATUA TUTMEHWYECKMX npouenyp (ymblBaHue, NPUHSATME BaHH), UAET Ha CMbIB YHUTA30B,
MbITb€ W OnonackueaHme nocyabl, CTUPKY 6enbs, gaxe Ha Nonme NpuycagebHbIX y4acTKoB U T. 4.

MoyeMmy xe Tak BaXKHO Ka4eCTBO NUTbLEBOM BOAbI? YTo ByaeT, ecnmn NOCTOSAHHO ynoTpebnsaTh
BOAY, B KOTOPOW OOHMUX HEOPraHUYeCKUX INIEMEHTOB He XBaTaeT, a APYrnxX CrWULLIKOM MHOro?
Cornacurech, 4TO B BOMpPOCax Takoro poAa peyb NAET He TONbKO O NPUBLIYHOM «OYULLLEHUN» BOAbI,
HO 1 0 HEOBXOAMMOCTM HOpManuaaLmm ee CoreBoro CocTana.

[na BceobLero paccMoTpeHns NpeanoXeHbl BapmaHTbl pacyéTta coctasoB PIMB, koTopbie
NPUHUMNMANbHO OTNINYAKOTCA OT PAacYETOB, UCMOSb3YIOLWNX B KAYECTBE «CTaHOAPTHLIX» BENUYMHbI
TaK Ha3bliBaeMbIX - NpeaenbHo AonyctuMbiX KoHueHTpauun (IMAK). Tem 6onee 4to MeToaonornsa ux
onpeaeneHus, No HawemMy MHEHWIO, ABNSeTCS He4O0CTaTO4HO 060CHOBAHHOM.
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PaccMoTpMM HekoTopble npenmyllectBa UM BO3MOXHble HeOOCTaTKM MeToAa,
NONOXeHHOro B OCHOBY NnpepsiaraeMoro nogxoaa.

[MepBOE NpeMMyLLIECTBO METOAA 3aKM4YaeTcsl B TOM, YTO UCXOAHas BoAa MOXET UMeTb
noboe nponcxoxaeHne (CHeroeas, 4OXAeBas, NOA3EMHas, peyHas, 03épHas n Mopckas) 6e3 yuéTa
CTeneHn eé 3KosorMyeckon 3arpsisHEHHocTu. bonee Toro, mMcnonb3yemass MetToauka no3sonsieT
NPUCTYNUTb K peanu3aumm M3BECTHOM «MEYTbI» 3KOJIOroB - OpraHu3auumn «4UCTbIX» TEXHOMOTUN
BOAONOArOTOBKM U BogonoTpebnenus. Toraa B O KUNULLIHO-KOMMYyHanbHoW cdepe 6yayT
NOABNATBLCA «3KOJIOTMYECKN YUCTbIE» AOMa, HaceNnéHHble NMYHKTbl U PernoHbl, B KOTOPbIX
BCS BoAa Ha BXoAe B Xunuwa u Bbixoge obpa3syeT 3aMKHYTbIA LMK U He cnocobcTByeT
3arpsi3HeHUI0, NO KpanHen mMepe, O4HY M3 TPEX OKPYXalowWmx YenoBeka cpeq (3emnsa, Boaa,
Bo3ayx). lMonyyaemble npu 3TOM o06e33apaKeHHble KOHLEHTpaTbl OTXOAOB YeNloBEYECKOM
XN3HEOEATENbHOCTU OOSMKHbI XPaHUTbCS B CneumaribHbIX XpaHWMwax, Nnoka He BO3HMKHET
HeobXoanMOCTb B X UCMOMb30BaHUN. 6
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BTopoe npeumyLlecTBO 3aknio4aeTca B TOM, YTO MOXHO MNPOJOS»KaTb paccMmaTpuBaTb
BapuaHTbl obecrneyeHns HacerneHus MuUHeparnbHOW BOOOW M3 rMyOOKUX CKBaXXWH, TpebyroLimx
onpenenéHHbix 3aTpaT Ha BypeHne n obyCTPOMCTBO CaHUTAPHbIX 30H BOKPYN CKBaXWH, KOTOpPbIE
HegonroseyHbl (cM. HoBoctn Cubupun, «3konorna (Hosocmnbupck)y, 8 uoHa 2016). Kpome atoro,
Takne MCTOYHUKN UCXOAHOW BOAbl B 3aBUCUMOCTM OT MecTa BYypeHMst CKBaXKMH U TEKTOHMUYECKNX
npoLeccoB MOryT UMETb U3MEHUYMBBIA rEOXMMUYECKMI cocTaB. B TO Bpemsa kak npu nonyyeHuu
®I1MNB Ha ocHoBE AUCTMNNSATa COCTaB CONEBbIX HOPManuaylLWmnx 4o0aBoK ABNSETCS eANHbIM ANs
HacerneHus cTpaHbl 1, N0 BUAMMOMY AN BCEr0 MUPOBOro coobLuecTaa.

TpeTbe npeumyLlecTBO - npegnaraemasi MeToavka AUCTUNNALMM BOAbl NO3BOMSET €€
aKTMBHOE MCMOMb30BaHWe AN NMPOMBbILLNEHHbIX, CENbCKOXO3ANCTBEHHbLIX U UHbIX MPeanpuaTuin ¢
opraHusaumen oTAenbHbIX XpaHunuw, Ans  KOHUEHTPUMPOBAHHbIX OTXOAOB MPOM3BOACTBA
AncTunnaTa. 3To NpU3BaHO NpekpaTuTb 3arpsa3HeHne NPUPogHON BOLHOW cpefbl U OpraHM3oBaTb
pa3paboTKy N CTPOUTENBCTBO IKOSOMMYECKM YNCTbIX NPON3BOACTB.

YeTBépPTOE MpPEMMyLIECTBO, 3aKMyaeTcs B TOM, YTO OTKPbIBAOTCH BO3MOXHOCTWU AONS
CO3[aHNsi COPTOB PaCTEHUA N KOPMOB [f1S1 >KMBOTHbIX, MO3BOMAKOLWINX NOyYaTb ANETUYECKUE
nuLLeBble NPOAYKTbl, KOTOpble NPMBNMXaTCA K NOTPeBHOCTM OpraHn3ma YenoBeka.

[MaToe npenmyLLecTBO, KacaeTcs ie4ebHo - NPoUNaKTUYECKNX U MEANLIMHCKNX NTIeYeBHbIX
yupexaeHmn. OHM nonyyaT BO3MOXHOCTb BO34eNCTBMS ©onee MNOMHOLEHHOW CMECU Makpo- W
MUKPOSMIEMEHTOB Ha MYXXYMH WU XKEHLUMH C Lenblo MATKOro nogaepaHust nx uanosiornyeckom
aKTUBHOCTMW.

LLlecToe nNpeuMmyLlecTBO 3akfyaeTcd B TOM, YTO OCHOBHbl€ WCTOYHMKW CbIpbS,
HeobxoaMMble A5 NPOM3BOACTBA HOPManu3yloLwWmMx conesBblix 406aBOK, HAXOASATCA B MOPCKOM U
OKeaHCKOM BOAE, OMbIBalOLLEN OKOSO 4 TbiC. KM nobepexbss PO n nokpbiBatowen okono 71%
3eMHOWN NOBEPXHOCTH.

Uto e KacaeTcsa HegoCTaTKoOB npeasiaraeMoro npoekta, TO MMEKTCS TpU MaBHbIX
0o6CTOATENLCTBA, KOTOPbIE BCErAa BO3HUKAKOT HA NyTU JNOObIX HOBOBBEAEHWMN.

1. EcTecTBEHHOE CTpEMIEHME 4YeroBeKa COXpaHATb cyllecTBylolwme (NpUBbIYHbLIE)
cnocobbl XM3HEHHOro OBYCTPOWCTBA, M34aBHA €My MpUCyLUME, KOTOpPOEe KpaTko MOXeT ObiTb
chopmynupoBaHo criegyrowmm obpasom - «He gam Bam bor XuTb B 9roxy nepemMeH» (OpeBHSs
KnTanckasi MyapocTb).

2. OTcyTcTBME AOCTATOYHbIX (PUHAHCOBLIX CPEACTB, HEOOXoAUMLIX ANA peanusauun
TEXHOMNOrMYeCcKon NepecTpPonKn, MOITOMY «Kak KaTUTCS, Tak U KaTUTCA» B 3a4aHHOM HanpasfieHUn
N peluaeTcs C NPMBMEYEHNEM COAEPKMMOrO «KOLLESTbKOBY rpaKaaH.
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3. Habnogaembln B HacTosillee BpeMsi  SIBHbIA  Nepekoc

COOTHOLLUEHNA  MOHATUN  «HayKa»/«UHaHCbI» B MOMNb3y MOCNeaHero,

XapaKTepHbIA NPaKTUYECKN A58 BCEeX roCy4apCTBEHHbIX COOOLLECTB, KOTOPblEe MOTYT HaXOAUTbCS
Ha pasfnyHbIX YPOBHAX PasBUTUS.

ABTOp Npeanaraemoro noagxoaa npurnawiaeT K COTpyaHUYEeCTBY CneumanmcToB 18 pacyéTa
9KOHOMWYECKON LienecoobpasHOCTN ero peanusauun, Kak B OTAESNbHbIX PerMoHax CTpaHbl, Tak U
ANA HacenéHHbIX MYHKTOB, MHOrOKBAPTUPHbBIX JOMOB U MHOAMBMAYAlbHbIX KBAPTUP, a Takke Ans
YacTHbIX JOMOBaaeHun. [ins Tex, KTo 0CO3HAET HAaCTOSATENbHY HEOBXOANMOCTb NCNOSb30BaAHUSA
cTabunbHOro kayectBa NMUTbLEBOW BOAbl W OYULLIEHUS OpraHM3Ma 4YenoBeka OT 3KOMOrMyecku
BpedHbIX MHIPEOVEHTOB OKpyXatwlen cpedbl (3emrnis, nuuesble NpoayKTbl, NMUTbeBas BoAa U
HanNUTKK, aTMocdepa), BO3OEWCTBYIOLLMX Ha oOpraHuM3M 4enoBeka. B npuHumne Heobxoammo
COMOCTaBUTb 3aTpaThbl Ha NogaepXaHue («naTtaHue Oblp») U pacluMpeHmne CyLLECTBYIOLLIEN CUCTEMBI
OuYULLEHMA C NPOBEeAEHMEM MHOronapameTpoBOro KOHTPOSS KayecTBa BOLOMPOBOAHOW BOAbI W
AOCTaBKy e€ notpebutensam no (Becbma OOpeMEHUTENbHOM AN HUX) CXeme C 3aTpatamu Ha
peanuaauuio npegriaraeMoro npoekTa.

CnegoyeT noAvepkHYTb HanuMymMe BO3MOXHOCTU oObecneyeHus Xutenem KayvyecTBEHHOM
NMMTLEBOM BOAOW M3 MOObIX MCTOYHUKOB, @ TakKe OpraHu3auuMyM B KaXXOOM HaCenEéHHOM MNyHKTe
NPOM3BOACTBA HOPManNu3yLLNX coneBblX A406aBOK ANS NOMy4YeHUs NPOaYKTOB NUTaHUS, HaNUTKOB
N COBPEMEHHbIX KOCMETUYECKUX NpenapaTtoB, He JOXMOAsACh LEeHTParn3oBaHHOIO peLleHns 3ToN
npo6nemsl.

P.S.: lNepe4ucneHHbie 8 pabome nybnukayuu asmopa bbiu HanedYamaHbl HE6ONbWUMU mupaxamu 8
meduyuHckom uslBamenscmee (ExkamepuHbype, Wsdamernbckuli dom «Tupax»), ¢ pyKkogodcmeom
Komopoeo b6bina docmueHyma 8o02080pEHHOCMb O

803MOXKXHOCMU rnocnedyrowiell dornedamxu GONOTHUMESbHbBIX 9K3eMI/IIpo8. Takxe 8

nepcriekmuse Heobxodumo cosdaHue y4ebHo20 nocobus s «ukeudayuu
be3zpamMomHocmuy y4eHUKO8 Maadliux U cmapliux Kraccoe cpedHel WKOfbl ¢ pusriedeHuUemM yqumerned
8 kayecmee coasmopos. pu HeobxoduMocmu 8biChblriaeM 3/IEKMPOHHbIE 8apuaHmMbl U30aHHbIX KHUe [2,3,6-
8], codepxaHuUe KOMOPbIX 8 UesIOM HarpaesieHo Ha rnododepxxaHue ecrmecmeeHHOU Kpacomsbl U 300p08bsi
yesioseka, rnpsiMo cesidaHHbIX ¢ yeenudeHuem N3)K yenoseka.
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