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B Hacrosimiee BpeMst 5KoJIoruYecKas COCTaBIISIIONIAs 3/JOPOBbSI COBMECTHO ¢ 00pa30M KHU3HU
3aHUMAEeT BEIYIlEE IMOJOKEHHE W MPOJIOJKACT YBEIWYUBATH CBOM BEC B CTPYKTYpE
OCHOBHBIX ()aKTOPOB, BIMSIONIMX HA YPOBEHb 3JIOPOBBS YEIOBEKA M IMPOOJKUTEIBHOCTh
€ro >KU3HHU.

MHOrMMHM NPUKIAJIHBIMU HAayKaMW HAKOIUIEH ULEJIbIA PAX SMIHPHUYECKUX JAHHBIX,
MOATBEPKAAONINX HETPAJAUIIMOHHBIC, TIOKA JI0 KOHIIA HEOOBSICHUMBIMHU, TPEACTABICHUS O
LICJICHANPABIICHHOW, pPa3yMHOM opraHu3anuu BcenenHoil. Tak Hayke W3BECTHO, 4YTO
CYIIECTBYIOT MHOTOYMCJIEHHBIE BHJbI W3JIYYEHHS, JEHUCTBUE KOTOPBIX IO OTHOLICHUIO K
KMBBIM OpPraHW3MaM HEWTPAJbHO, HO ONpPEAECNEHHAs] MX YacThb OKAa3bIBA€T HETAaTHBHOE
BO3JIEHCTBUE, OCOOCHHO NPU JUIMTEIHLHOM IMPEOBbIBAHUM B 30HE ATOrO M3NyudeHus. K Hum
OTHOCSITCSl M3JIyY€HUS KOCMHYECKHE, reONnaToreHHble, u3lydeHue (popmbl U MaTepuayoB,
TOYEYHBIE U3JIYYCHHUS, OTPAKEHHOE U3ITyUYECHUE U JIP.

B cepenune XX Beka MOMOOHBIM CHUTyalusaM ObLIO HalJeHO HaydyHOE OOBsICHEHHE. bplio
JI0Ka3aHO, YTO B TAKUX CHUTYAIUSX YEJOBEK OKA3bIBACTCS B TaK HA3hIBAEMBIX aHOMAJIbHBIX
30HaX MaTOTEHHOTO BO3JCHCTBHSI, TEHEPUPYIONIMX MOIIHYIO MOJIEBYIO COCTaBJIsIONIyIO [1,
2]. JleficTBHE 3TOM COCTABIAIONICH MPUBOANUT K HAPYIIEHUIO HAIICH HEBUANMOM 00O0IOUKH,

ayphl.

B HacTosee BpeMst yCTaHOBJICHO M JJOKa3aHO, YTO JIF000H OMOOOBEKT SIBIISETCS HE TOJIHKO
BEILIECTBEHHBIM TEJIOM, HO 00JaJiaeT W APYTUMH BHJIAMH MAaTePHAIBHOCTH, (DUKCAIIUS
KOTOPBIX YCKOJIb3a€T HE TOJIbKO OT HAIUX MATH OPraHOB UYYBCTB, HO U COBPEMEHHBIX
npuOOpOB, a TaKKe MPU3HACTCS HAIWYKME TOJEBbIX GopM Ku3HU BO BceeneHHoi, KOTophie
UTPAIOT BEAYIIYIO POJIb B )KU3HHU YEIOBEKa.

YV 4YemoBeka Ha CErOAHSA BBIABJICHO TPH «TElla». BeIECTBEHHOE ((pusmueckoe),
sHepretndyeckoe (aypa, Owomnone), wuHbopMaimonHoe (OMO3HEPreTHUECKOE —IIOJIE).
TapMOHUSI BceX TPEX B3aMMOCBS3aHHBIX MaTEPUATBHOCTEH OpraHM3Ma SIBIISETCA KPUTEPHEM
KavecTBa 3/I0POBbs YEIOBEKA.

Oco00 caenyeT BBIACINUTD BIUSHHE Ha 370pPOBbe uesioBeka reomnatoreHHbx 30H (I'TI3), T.K.
OHM CYIIECTBYIOT BO BCEM MPOCTPAHCTBE HAIIEro BBITHS M UeTOBEK €XKETHEBHO HAXOIUTCS
B 30He uX BimsHM. ['TI3 - 3T0 reopusznueckre aHOMaINM, CYIIECTBYIONINE B OKOJIO36MHOM
MPOCTPAHCTBE, a TaKXKE Ha OMNPEACJICHHOW TIIyOMHEe B 3€MHOM MAaHTUH, H3Iy4aloT
DJIEKTPOMArHUTHBIE TIIOJIA, OTPHUIATEIBHO BIHUSIONME (OCOOEHHO BCEIPOHMKAOIIAS
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TOPCUOHHAsi KOMIIOHEHTa KaK-HENPEMEHHbI CIYTHUK JIIOOBIX 3JEKTPOMarHUTHBIX
U3JIyYCHUI) Ha OpPraHW3M YeJIOBEKa M MPUBOJIINE NPU [UIMTSIHHOM BO3JICHCTBHH K
NaTOJIOTUYECKUM M3MEeHEHMsIM B HEM. ['TI3 nmpucyTCTBYIOT Be3ae: B IOMEILEHUH, B JIECY, B
ropoje U T. 1. OcCOOEHHO CWIBHO OHM MPOSIBISIOTCA HAJ MEPECEUYEHUEM MPUPOJIHBIX
MOJ3EMHBIX IIOTOKOB, I€OJIOTHYECKHUX PA3JIOMOB, a TAKXKE B pallOHaX, CUJIBHO U3MEHEHHBIX
AHTPOIIOIE€HHOM PA3PYIIUTEIBHON AEATEIbHOCTBIO YEJIOBEKa.

YCTaHOBJIEHO, YTO Ha 3J0pPOBbBE BJIUAECT HE BCA IUION[AJb TI'€OMATOr€HHBIX 30H, a TakK
Ha3bIBAEMbIE T€OMATOTCHHBIE Y3JIbl U CaMH MOJ0Chl. MHOTOUYMCIEHHBIMU UCCIIEI0BAaHUSMU
YCTaHOBJIEHA B3aUMOCBsI3b MeX 1y HanuuueM ['T13 u pa3Butrem y iro/ieil OHKOJIOIMYECKHUX,
COCYJIUCTBIX, HEPBHO-TICUXMYECKUX 3a00jieBaHUi, OOJIe3HEH OMOPHO-IBUTATEIHLHOIO
anmapata. [IpuueM mposBICHHE OMPEACNICHHBIX 3a00JIeBaHUN 3aBUCHT OT JIMTEIBHOCTH
npebbBanus B 113, Buga MCTOYHWKA, COCTOSIHUS YEJIOBEKA, HAIMYUS COOTBETCTBYIOIINX
3a00JIeBaHM, HACIEACTBEHHOW MPEAPACIIONOKEHHOCTH, a TaKKe o0pas3a *Ku3Hu. Briusaue
I'TI3 wHapsimy €O CIOXHON COIMUATBHO-IKOJIOTHYECKOW OOCTaHOBKONW MOXKET OBITh
«TOCJICAHEN  KaIviei», MEPENOJHUBIICH XPYNKUM  «COCYA  3J0pPOBbS»  YEIOBEKA.
[IpeOpIBaHME YeIOBEKA B T€OMATOTCHHO U3ITYYAOIINX 30HaX YBEIHMYUBACT YaCTOTY:

oHKO3a0o0neBaHuii B 2 - 3,4pa3sa,;

Oone3Hel cepaeuHo-cocyaucTon cuctemMel B 1,9 - 2,5pasa;
caxapaoro auabera B 1,3 - 1,5pa3a:

HapyIlIeHU UMYHHOU cuctemsbl B 1,5 - 2pa3a;
MICUXUYECKUX paccTpoicTB B 1,3 - 1,5pa3a.

CBoii BkJlag B 00pa30BaHKE IeONMaTOTEHHBIX 30H BHOCHT TaK HAa3bIBA€MBI CHIJIOBOM KapKac
3emiin - cUcTeMa II00aIbHOTO paciipe/ieNieHus TEKTOHUYECKOT0 HalpsKeHUs B TuTocdepe
ria”eTsl. [loayyaercs, 4To Ha 3eMHOM IIap Kak Obl HaOpoOlLIEHa TOHKAasl SHEpreTuyeckas
CeTb. JTO KaKOe-TO MOJ00ME€ YCIOBHBIX MEPHIMAHOB M Napajljiesield, TOIbKO C TOU
pa3HULIEH, YTO CYIIECTBYET pPeajbHO U B Pa3HOU (popmMe BOCIIPUHUMAETCS BCEM >KUBYIIUM.
@parMeHThl TaKOH MHUPOBOM CHCTEMBbI, HO 0ojiee MEJKOro MacmTaba, BBISBISIOTCS B
Ka)KJIOM ITOMELIEHUH B BUI€ OMO3HEPIeTUUECKUX CETOK.

Haubonee wusyuenHoit u oOmenpuHsaTol sBisercs ceTka Xaptmana (G- cets),
TeONaTOTeHHOE BO3JICHCTBHE KOTOPOH SIBISETCS JOKa3aHHBIM HaydHbIM ¢akrtoMm. Cerka
XapTMaHa MHOTMMM  HCCJIEIOBATEIMU NPUHUMAETCA 34 CTPYKTYPHYKO  OCHOBY
npoctpancTBa. OHa paccmaTpuBaeTcsl Kak HH(DOPMAIMOHHO-?HEPIeTUUECKUd KapKac
J1a3Mbl 3EMJIH.

Cerky XapTMaHa Ha3bIBAIOT NPSIMOYTONBHOW, THOOanbHOW, O0Omeld, Tak Kak oOHa

OXBaThIBAET BCIO 3E€MHYIO MOBEPXHOCTh M HMEET JOCTAaTOYHO TMpPaBUIBLHOU (HOpMBI

pelmeryaryro CTpykrypy. Ee Takke Ha3bIBalOT KOOPAMHATHOW, B CBS3M C TOYHOWU

OpHUEHTAIME 10 TeOMarHUTHOMY Mepuauany. CeTka OpHeHTHpOBaHA C CeBepa Ha IOT U C

3amajia Ha BOCTOK, M MTPEJCTABIIsIET COOOM MPAMOYTOJIbHHUKH (S4eiiku) co ctopoHamu 2 X 2,5
M U mupuHor nonoc okono 0,20 M. Ho BennumHa KaX7aoW slYeMKH CETKH, KaK W IIUPUHA

M0JIOC, JTUHAMHUYHBI U KOJICOIIOTCS OT MHOTHX (PAKTOPOB (COCTOSIHME MOTOJbI, COJTHEYHOU

aKTUBHOCTH, CE30HA roja M T.I1.). Sueliku MoryT umertsh nmapamerpsl 1,6 (2,1)x 1,8 (2,6-3,0)
M 1ipu mmpune nojoc ot 0,18-0,1910 0,27Mm.
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B MecTax mepecedenus monocsl GOpMUPYIOT Y31l BenuunHoi okosno 0,25-0,36r: npaso-,
JCBONOISIPU30BaHHBIE W HeHTpanpHble. B y3max ¢dopmupyroTcs BHXpEnogoOHbIE
cTpykTypsl. Yepe3 kaxkaple 10 M B pemeTke CETKH MPOXOAAT MOJOCH OOomblIei
WHTEHCUBHOCTH U IIUPHUHBEI.

ITpu oOcnenoBaHNM NMOMEIIEHUH NPEANPUATHS U rOCTUHHIBI «HenTyH» ocylecTBIsIoCh
oIpeziesieHne KOHTYpa CETKU XapTMaHa.

[Mon eeonamoeennoii 3omou (['113) mOHUMAETCS 30HAa IATOTEHHOTO BO3JACHCTBHS
AMIEKTPOMArHUTHBIX TIOJEH WM paJualiil Ha >KUBbIE OPraHU3Mbl. DJEKTPOMArHUTHOE
U3JIydeHUE OT MOBEPXHOCTHU 3€MJIM MOXKET OBITh CBSI3aHO C HAJIMYHMEM IMOJ3EMHBIX PEK,
3aJIeKEH METAITTHYECKUX PY/I, MTOJE3HBIX UCKOMAEMBIX, YT, U T.J. TaK e KaK U JBKCHUM
3eMJIM - JUCJIOKAnui e€" TOBEePXHOCTHU, M TOA3EMHBIX TUCIOKAIUMA, H3JIOMOB KOpHI,
TPEUINH, U MOJ3EMHBIX ITYCTOT.

l'eonamoeennyto  Haepy3ky  MOTYT  BbI3bIBaThb  TaK  Ha3blBaeMble  IJI0OAJIbHbBIE
reosHeprerudyeckue cetku (Burrtmana-Kappu, Xaprtmana), oOpa3oBaHHBbIC CHIIOBBIM
kapkacom 3emiu. [lo cytm cBoeid 3TO cHmcTeMa TIIO0ATBHOTO — paclpeneIeHUs
TEKTOHUYECKOT0 HANPsKEHUs B TUTOC(epe TIIaHEeThI.

['eosHepreTnveckass CeTh 3TO IMOA00HME YCIOBHBIX JHHUNA MEPUIMAHOB M Iapaliielniei,
TOJILKO C TOW pa3HUIICH, YTO CYIIECTBYET OHA PEalbHO U B pa3HOU (hopMe BOCIPUHUMAETCS
BCEM JKMBYIIMM. PparMeHThl Takod ceTH, HO 0Oojiee MEJIKOro maciurtada, BBIABISAIOTCS B
KaKJIOM IIOMEIIEHUN B BHJE IOJIOC. DOTH IOJOCHl OTIIMYAIOTCA 10 CBOEM MHTEHCUBHOCTH,
CTPYKType, JMHEWHBIM pa3MepaM M OpHEHTaluuu. B HHUX perucTpupyercs CKOIICHUS
IEKTPOHOB, MOHOB M AaKTHUBHBIX PAaJUKAJIOB TIa30BBIX MOJIEKYJI. A B IEPEKPECTbIX
NOJOOHBIX MOJIOC O0pa3yroTCsl JIOKaJIbHBIE 30HBI B BHJE IATEH, BBICOKUI YpPOBEHb
KOHIICHTPAIlMA H3JIy4E€HUS B KOTOPBIX OCOOCHHO BpEIEH s YenoBeka. B pesynbrare
[OJIy4aeTcs CEeTKa, IIPEICTABIIAIOIIAS coboit HenbIi pAan OTJICIBHBIX
B3aUMOIIEPECCKAONINXCS BEPTUKAIBHBIX CTeH mHpHHOH okono 20 - 60cm. (s cetku
XapTMana) u cToI0aMH - B MeCTax MepPeceyeHud (B y3iax).

Texnonamozennvle 30Hbl BO3HUKAIOT, KaK IPaBUJIO, BCIEICTBHUE 3ajJeraHusl NOJ 3eMIEN
TEXHUYECKMX KOMMYHHMKAIMI, TaKUX Kak, BOJOIMPOBOJ, KaHAJM3AlMs, 3JIEKTpoKabenu, a
TaKXKe€ JAPYrMX MOJA3EMHBIX TEXHUYECKUX COOpYXKEHHW. B momenieHusx, KpoMme TOro,
HEOOJBIINE TEXHOMATOTEHHBIE 30HBI CYIIECTBYIOT BOJW3HM PA3JIMYHBIX SJICKTPUYCCKUX
YCTPOMCTB: TEJIEBU30POB, X0J0AWIbHUKOB, CBU-nieueii, nuciieeB KOMIBIOTEPOB; y paJino -
U COTOBBIX Telie(hOHOB. TEXHOMATOTEHHBIE 30HBI TAK)KE MOTYT CO3JaBaThCS B PE3YJIBTATE
MEPEU3TyYCHU apMaTypbl COOPYXKEHHM, METAUIMYECKUX H3JAEIUA U KOMMYHHUKALHU OT
ANEKTPOMArHUTHBIX HABOJIOK paauoCTaHUUMI, IPUEMO-TIEPEIAOITNX AHTEHH
PETPaHCISIIUOHHBIX NEPEIATIYNKOB.

[ToMrMO H3BECTHBIX I'eONaTOreHHbIX 30H (ceTkm XaptmaHa, Kypu u jap.) B pe3yibTare
npoBeneHHbIX HekpacoBbiM B.A. [4] MHOTrOJE€THHX HCCIEIOBaHUI T'€OJIOTUYECKUX aHO-
MaJIvii, CBSI3aHHBIX C Pa3IMYHBIMU BHJIAMU U3ITydeHUN B Omocdepe Ha pasHBIX MIUPOTAX U
BBICOTaX, ObUIO OOHAPYKEHO MHOXXECTBO MECT B OMoc(hepe TOHKOIOIEBBIX M3ITy4YeHUN He-
raTHBHOTO XapakTepa, MMEIMuUX Kpyriayi (opmy pasmuudoro mauamerpa (0,5-15wm). Pe-
3ylIbTaTOM HccleAoBaHUM siBUoCh cBUAETeNbcTBO NeOO17 0 nenmoHMpOBAHUU U PETHUCT-
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panuu Ipou3BeACHNUs 00beKTa HHTEIUICKTYalbHON coOcTBeHHOCTH (WwWWw.antipole.ru), rae
yKa3aHO, YTO Hapsy C MPSMOYTOJbHBIMH W JHATOHAIBHBIMH SYCHCTHIMH MaTPUYHBIMH
CTPYKTYpaMH TOHKOIIOJICBBIX M3JIyUeHUH B OWochepe HaXOIAWTCS MHOXKECTBO YYaCTKOB
(30H), UMeEOIMIKUX KPyriaylo (GopMy OrpaHHYEHHOTO pasMepa M HMEIOIIMX IMaTOTCHHBIN
XapaKTep - BBI3bIBAIOT 3a00JICBAHUS «OHKO» WM «KpPOHa». B Takux 30HaX Ha CTBOJAX
JICPEBbEB U HAa BETBAX OOPA3yIOTCS «PAKOBBIC» HIIM «KPOHOBCKHE» HApOCTHI (OMyXOJIH),
JICPEBbsl BBIICISIOTCS CBOCH «ypOJIMBOM» (DOPMOM, CTBOJIBI JACPEBBHEB 3aKPYUHBAIOTCS B
COOTBETCTBUHU C BEKTOPHAIBHOCTBHIO M3IYUCHHUS 30HBI OHKO» WJIM «KPOHAa» B JIEBYIO HIIU
MpaByl0 CTOPOHBI. [lokazaTenasiMu TMPOKUBAHUS YCIIOBEKA B 30HAX «OHKO» WM «KPOHA»
MOTYT OBITb!

- 3a00JIeBaHMsI MHOTHX JIIOJICH, HAIIPpUMEp, B MOIBE3/IE OIHOTO JIOMa, H OCOOEHHO
MOJIO/IBIX, OHKOJIOTUYECKUMHU Ooyie3HssMH wunu  Oone3npto KpoHa, caxapHbIM
nuabeToM  w/uiaM OOJE3HSAMH IIMTOBUIAHON JKee3bl TyOepKyie3a, MHEBMOHHEH,
TUIIEPTOHUEN U Ap.;

- IPOSIBJICHHE Y JIFOJICH MTOCTOSTHHOTO YYBCTBA HEOOBSICHUMOTO TucKoMdopTa.

3an11/1Ta OT 30H «OHKO» N «KpPOHa» OCYHICCTBIIACTCA CIICHHAJIBHBIMU MOAYJIATOPAMH ITIOJIA
dopmbl. Crioco0 HeHTpanu3anmuyu TOJYYHST Ha3BaHUE <TOHKOIOJCBOW 30HTHK» (CM.
MGTOILI/IKy HpI/IMeHeHI/IH CliIeouaJIbHBIX ManI/I‘IHI:-IX MOZ[yJISITOpOB HeraCOBa
www.antipole.ru).

OOcnenoBanre NPOBOAMIOCH ¢ Tomomipio mpubopa WIA-1 [3]. Tlpubop WUIA-1
(vaaukaTop reou3MUecKUX aHoOManuil) paspaboraH B Ydumckom [ocynapcTBeHHOM
ABHaMOHHOM TEXHUYECKOM YHUBEPCUTETE U MIpEACTaBISAET co0oii
BBICOKOUYBCTBUTEIbHBIM CENEKTUBHBIA H3MEPUTENb AJIEKTPOMAarHuTHOro mois. [Ipubop
npouen anpobanuio B bamkupckom ['ocynapcTBEHHOM MEIUIIMHCKOM YHUBEPCHUTETE,
Pecnybnukanckoii Oospauie (r. Yda), MUHHUCTEPCTBE 3ApaBOOXpaHEHHUS PecmyOnuku
bamkopcTan u npumeHsieTcss BO MHOTMX ropojiax Poccuu u 3a py6exom.

B 2005r. cornacHo Texanueckomy 3amanuto Ha npoBenenne OKP mo paspaboTke MeTOauKH
U WCCIENIOBAaHUIO TOMENIeHu [ 0CylmapcTBEHHOTO PAKETHOTO ILEHTpa OBLIM IMPOBEIEHBI
pabOTBl B  MPOM3BOJCTBEHHBIX TMOMerieHusx rocTuHuibl «Hentyn» (700M2) w
pon3BocTBeHHBIX TTomerneHusx ['P1] - 130042

[lenr BBIMOTHEHUS pabOT — pa3pabOTKa METOAWKH W TPOBEICHHE HCCIEAOBAHHUNA T10
BBISIBJICHHIO T'€OIMATOTCHHBIX M TEXHONATOIE€HHBIX 30H, OTPHUIATEIbHO BIMSAIONIMX Ha
OpraHu3M 4esoBeka (MOSBJICHUE YCTAOCTH, CHUKEHHE PabOTOCIOCOOHOCTH, pa3pylliecHHe
MMMYHHOU CHCTEMBI U, KaK CIeACTBHUE, MOSIBJICHHUE TOJIOBHOM 00U, CEPIEYHO COCYAMUCTHIX,
OHKOJIOTMYECKUX M  JPYrux 3a0ojieBaHWUN) ©  BbIPabOTKAa pPEKOMEHAAIUH  TI0
npoduiIaKkTHYECKHM MepaM (epeMelneHre pabounx MecT B 0€30MMacHbIe 30HbI, YCTaHOBKA
HEHTPaAIHU3YIOIUX YCTPOUCTB).

OcHoBusble 3amaun OKP:

1. OmpeneneHue TEONMATOICHHBIX JIMHUH H 30H (MecTa HUX [epeceucHHs) B
MPOU3BOJCTBEHHBIX momemieHusx ['PL, a Takke TEXHOMATOTEHHBIX 30H W TSITEH,
CO3/1aBa€MbIX 3JIEKTPOMArHUTHBIMU MOJSIMH, TETUIO-U BOJOKOMMYHHUKAIUH.
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2.

UccnenoBanusa B mnomemieHusix roctununbl «Hentyn» I'TI3 u TII3, miotHOCTH
MIOTOKA JJIEKTPOMAarHUTHBIX IIOJIEW, CO3AAaBAaCMbIX AHTEHHBIMU W3J1y4aTelIsIMH,
HaxXOJLIMMUCS Ha Kpbllle TOCTUHALBI «HenTyn».

CocraBneHne TiaHa OMACHBIX M 0€30MacHBIX 30H B MPOBEPSAEMBIX IMOMEIIEHUSIX C
HAHECEHUEM 30H U JIMHUM C OTPULIATEIIbHON SJHEPIUEH.

PazpaboTka M BbIJaYa pEKOMEHJALMH 10 TMEpPEeMEIIEHUI0 TeX pabouux MecT,
KoTopble momamaroT B HeOmarompuatHeie [TI3 wmm TII3, wnm mo ycraHoBke
HEUTpanu3aTopoB TUNA 3alIMTHO-MPO(UIAKTHYECKONH mupamuasl «buonera»
npou3BoauMsbix B [ PLI.

B pe3ynbTaTte 3THX MCCEIOBAaHUMN MPEACTABIEHbI Pe3yabTaThl 00CIEIOBAaHUS OMEILEHUN
HNPEANPUATUSA, ONPEACIICHBl T'€ONaTOICHHBIE JMHUUM U 30HBI U TEXHOIATOICHHBIE 30HBI,
COCTaBJIEH IUIAH OMACHBIX W OE30MacHBIX 30H IPOBEPEHHBIX IMOMELIEHHUH, BbIPaOOTaHBbI
PEKOMEHJAINH TT0 MPO(YUIAKTHIECKAM MEPAM.

IIo pe3yiibTaTaM O6CJ'ICI[OB8HI/I}I COCTaBWJIM IIJIaHBI OIIACHBIX M O€30IacHBIX 30H B
IIPOBCPCHHLIX IMOMCIICHUAX.
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