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BBenenue

N3BecTHO Kak TMO3UTUBHOE, TaK M HEraTUBHOE BIWSHUE HA OPraHU3M 4YEJOBEKa
9JIEKTPOMArHUTHOTO W3JIy4eHHUs] (IMUCCHM) HHM3KOW WM CBEPXHHU3KOH HMHTCHCHBHOCTH
€CTeCTBEHHOTO M TEXHOTeHHOro mpoucxoxacuus (IMUWUHU), cBs3anHOE, KaK MPaBUIIO, CO
3HAYUTEIbHBIMU U3MEHCHUSIMH TPAJUEHTOB MOCTOSSHHOW U MEPEMEHHOW COCTABISIOIMIMMHA
MarHUTHOW WMHIYKIHUKW MarHuTHoro mnojs 3emnu [benosa, Jlenués, Kymukos, Cepros,
Koumap, MenpaukoB, Pyauuk, IIpoxopos]. IlpucyrcteBue OMUHU wmoxer ObITH
JIOKAJIBHBIM, W MPOSBJIATHCS B BUAE aHOMAJIMN Pa3IMYHOW HMEPAPXHU U MHTEHCUBHOCTU HA
ounory [I'pummu, Tak, CepmnoB]. Hampumep, noBosbHO cnabass Kypckas MarHuTHas
aHOMalusl, B KOTOPOH MHTEHCUBHOCTh MarHUTHON MHAYKIIMM MOKET K0Je0aTbcs 10 yPOBHS
or 1 no 48 mTn [CepmoB]. DT0O MOXeET BBI3BIBATh PA3IMYHOE BIHMSHAE HA OPraHH3M
YeJioBeKa, B TOM uyucie W HeratuBHoe. CTENeHb TaKOro BO3JICUCTBUSL CBsI3aH C €ro
ouotunom [KynukoB, CeprnoB]. DTo TakKe 3aBUCHUT OT pa3jMYHBIX  XapaKTEPUCTHK
DMUHU, Hanpumep, 4acTOThI, aMIUTATY/IbI, (a3sl, mosspusanuu u aAp. [byprakos , Kocos,
[MaBnenko, Jyopos].

JlnutenbHOe MpeObIBaHME B 30HAX JEMCTBHS TaKUX aHOMAJMM, KOTOpbIEe MOXKHO Ha3BaThb
reoakTUBHBIMU 30HaMH (["A3), ¢ pa3IMYHBIM XapaKTEPOM BO3JICHCTBHUS Ha KUBBIC CUCTEMBI,
BeI€T K M3MEHEHUSIM MeTaboju3Ma B OpraHrh3Ma 4YeJlOBEKa W MOXKET MPOSBISTHCA B
(GYHKIMOHAIBHBIX ~ paccTpoiicTBaxX,  3a0oyieBaHMSX, CBA3AHHBIX C  Ype3MEpHOM
MUTOTUYECKOW AaKTUBHOCTBKO KJIETOK OpraHM3Ma 4YeJlOBeKa U PAa3BUTHEM Y HEro
OHKOJIOTHUYECKUX M Apyrux natosnoruii [Kasnadees]. Takue maTosoruueckue mporeccs (no
50 %) yacTo CBS3BIBAIOT C HPUCYTCTBUEM JIOKAIBHBIX 3JICKTPOMArHUTHBIX aHOMAJUH ¢
HU3KOH MHTEHCUBHOCTHIO M3nydeHuit (JIDMAHU), koTopbie MPOSIBISIOTCS HA IOBEPXHOCTH
3eMJIM U MPU3EMHOM CJIO€ B BHJI€ TPEXMEPHBIX 00pa30BaHU, KOTOPHIE B CEYEHUU MOTYT
BBITJISIIETh B BUJIE 'MSATEH', "MOJNOC" M UX COYETAHUU, KOTOPbIE€ MOTYT HOCUTh CUCTEMHBII
xapakrep [[yopos JIyrosenko, JIpo3mnosckas, [TaBnenko, KpaBuenko, Kocos]. Hanpumep,
HUM OTHOCST TaK Ha3bIBaeMble "ceTu XapTMmana" u "'cetn Kropu", cyliecTBoBaHHE KOTOPHIX
4acTo IOABEpraercs COMHEHWIO. Ha Haml B3risig, 3TO CBsI3aHO, C OJHOM CTOPOHBI — C
OTCYTCTBHEM WJIM HEJOCTATKOM M3MEPUTEIIBHBIX CPEJICTB BHICOKOW YYBCTBUTEIIBHOCTH IS
UIACHTU(PUKALIUN TAaKUX aHOMAJIMW W, C APYroil CTOPOHBI - HEOOXOAMMOCTHIO M3MEHEHUs
wi GOPMUPOBAHMS HOBBIX IMOJAXOJIOB B MPEICTABICHUH O MPUPOJE WIM MEXaHU3ME X
BO3HUKHOBeHMs. Hanmpumep, BO3MOKHO ONMpPaThCs HA MPOLECCHI, KOTOPbIE M3Y4aOTCS B
T€OJIOTUM W KOTOpPbIE MOYKHO OLIEHMBATh KakK IPOLECChl CaMOOPraHU3allUU CJIOMXKHBIX
HCPAaBHOBECHBIX  AMHaMHueckux cucteM [CanbHUKOB]. MOXHO — HPEINOJIOKHUTh
[SIpocnaBiieB], 4TO HCTOUHUKOM BO3HHUKHOBEHHUS TAKMX CUCTEMHBIX aHOMAJIUI MOXKET OBITh
7IBa WIM HECKOJIBKO KorepeHTHhIX mcTouHnkoB DMMUWHU, kotopsie HaxonmaTcs B obiactu
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anpa 3emnu. B nenom, oHu GopMupyrot TpéxmepHoe HHTEephEpeHIIMOHHOE 00pa3oBaHue
("stuetiku” MM “STYEHCTBIE CTPYKTYPHI') BO BCEX T'€OJIOTMUYSCKUX 30HAX, Onocdepe u HOCAT
r7100abHBIN CUCTEMHBIHN XapakTep. X MOXHO CpaBHUTH C CUCTEMOH (CTPYKTYPOH) KICTOK
KMUBOTO OpTraHW3Ma, HampUMep YelOBeKa, 4YTO COrjacyeTcss ¢ TNpeACTaBICHHEM
B.C.BepHajnckoro o Te€0JOTrMYECKOM CTPOCHMHM 3eMJIM M JTUHAMUYECKOH CTpYKType
O6uocdepsl Mog0OHO KUBOMY OPTaHU3MY.

Hannuue Ttakux "sS4YEUCTBIX CTPYKTYp' MOXKHO KOCBEHHO TOJTBEPAUTh, OLIEHUBAs,
nanpumep, I'TP apeBecHbIx pactenuii (cocHa, 6epé3a u Ap.) KOTOpas MPOSBISIETCS B Hee
U3MEHECHUI HaIlpaBIICHUs POCTa dTHX PACTEHH ¢ HEKOTOpo# mukimdHocThio (1...2 MeTpa)
U MHTEHCHBHOCTHIO. Takue M3MEHEHHS MOKHO HaOJ0/aTh, HAuYMHAs OT IMOBEPXHOCTH
3eMJIM 1O BCEH BBICOTE PACTEHHUS. DTO MOXKET CIY)KUThb KOCBEHHBIM MOATBEPKICHHUEM
CYIIECTBOBAHUS TOPU30HTAIBHBIX COCTABISIONINX, KOTOPBIE HOCAT TNIOOAIBbHBIN XapakTep,
Tak Kak Takas ['TP mpucyrcTByeT Ha BCeX KOHTUHEHTAX.

XapakTepHbIM TNPH3HAKOM TakKux 30H, coriacHo aanHbeM [l.IlIBeiinepa [3], sBuseTcs
npucyrctBue B HUX OMMU cantumerpoBoro auana3zona. K BoznelictButo Takoro OMMU
otHOCAT 710 5S0% perncTpupyeMbIx OHKOJIOTHYECKUX, CEPACUHO-COCYIUCTHIX U psaa IPYTHX
3aboneBanuit [1, 3]. Jlo Hacrosliero BpeMEHM MEXaHU3M TaKOTO BO3JACHCTBUS OCTa&Tcs
HesscHbIM. Ho CylnecTBylOT OLIEHKH, 110 KOTOPbIM BeAyllas pojib OTBOJIUTCSA
WH(POPMAIIMOHHBIM B3aUMO/ICHCTBUSIM.

Tak, cornmacuo A.C.Ilpecmany [1], "... moryioniaemasi CHCTEMOMW SHEprusi, CyIIECTBEHHO He
noBbImaer €€ ypoBeHb, (HO) SIBISIETCS OJHOBPEMEHHO HOCHUTEJIeM HWH(DOpMAIIH
NEICTBYIOIIENH KaK CUTHAJI, KOTOPBI BBI3BIBAET OTBETHYIO PEAKIHUIO 3a CUET COOCTBEHHBIX
JHepreTudyeckux pecypcoB. Ilpu 3TOM BO3MOXKHO CYMMHUpPOBAaHHE HU3KOMHTEHCHBHBIX
CHTHAJIOB, MPHBOJANICE K HW3MEHEHHUIO peryisiuu (mpomeccoB) ©u  (GOPMUPOBAHUIO
3aBUCAIIMX OT apameTpoB OMMU oTBETHBIX peakuuil' .

Taxxke, cormacio A.b.BypmakoBy u ap. [1], "... mH000€ 3JIEKTPOMArHUTHOE H3JTyYCHHE
(OMU) Hu3KOW M CYNEPHU3KOW MHTCHCUBHOCTH MOXET OCYIIECTBJISATh CBOE BO3ACHCTBUE
Ha OwWoJoruvyeckue OOBEKTHI, Ojaromaps CIOCOOHOCTH MEHSTh HAJIMOJICKYJSPHYIO,
KJIACTEPHYIO CTPYKTYpPY BOJbI, OCOOEHHO HaXOASIIYIOCA B KUAKOKPUCTAIUIMYECKOM
COCTOSIHMH, TO €CTh (B) IHUTOIUIa3ME, APYTUX CTPYKTypaxX KJIETOK M MEKKICTOYHOU
xunkoctu. Ilpu stom ecam mapamerpsr DMUHU wm apyroro cBepxcmaboro M3IydeHHS
COBMANAOT C YacTOTaMH M HMHTEHCHUBHOCTSAMH coOcTBeHHbIX OMMU, Ouonoruuecku
AKTHBHBIX BEIIECTB U CTPYKTYp KICTKH (OpraHu3Ma), TO MOXKHO OXHIaTh MMO3UTUBHOTO
(opranu3yromero) JAeUCTBUS STHX M3JyUYCHUH Ha OMOJIOrHYecKUue OOBEKTHI. B MpOTHBHOM
ciiydae, MOTyT (OpPMHPOBATBCS HEraTHBHbBIC (IE€30pPraHU3yIOIINE) W JaKe TOKCHYHBIC
spdexter (merictBus) DMUHM Ha KiIeTKM M OpPraHu3M, BIUIOTH 10 (OPMHPOBAHHS
NATOJIOTUN U aHOMAJIMI Pa3BUTHUA .

B kauectBe paboueil rumote3bl ObUIO MPHUHSITO AOMYIIEHHE O TOM, YTO KHBas KIETKa
ABJIIETCS YHUBEpPCAJIbHOW "dHEpPromH(GOpPMAaIMOHHON MaTpUIIeH” U aKTUBHO pearupyer Ha
Bo3jeiictBue OMMU Huskoi uHTeHcHUBHOCTH [6]. Takme DMMU nokaibHOrO Xapakrtepa
cojiepkar "MHGOPMALMOHHYI0 KOMIIOHEHTY', M MOTYT BBI3bIBaTh PA3JIUYHYI) CKOPOCThb
MUTOTHYECKOTO JIeJICHUS! KJIETOK Y TeCT-O0OBEKTOB PACTHUTENILHOTO MPOMCXOXKICHUSA. DTO
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BIUSHUE MOXET OBbITh (PAKTOpPOM, WHUIHUHUPYIOIIMM OHKOJIOTHYECKHE U JApYTHe
3a00JIEBaHUS.

Llenpro uccneaoBaHus SBISJIOCH.

1.

YcTaHOBIIEHHE CBSI3U MEXAY Pa3BUTHEM OHKOJOTHYECKUX M JIPYTUX MaTOJOTUH Yy
yenoBeka U npucyrctBueM ['A3 B MecTax €ero JIMTEIBHOTO PACHOJOXKEHUS
(oTmpixa);

YCTaHOBUTH BO3MOKHOCTh HM3MEHEHUS (U3HUECKHX CBOMCTB BOJBI C IOMOIIBIO
OMOPHEPTreTUYECKOT0 YCTPOUCTBA;

[TpoBepka paspabotaHHOro Merona (crocoba) KOMIICHCAIMM HETaTUBHOTO BIIUSHUS
['A3 Ha pacTUTEIBHBIX TECT-00BEKTAX.

Marepuansl 1 METOABI HCCIEAOBAHUIM.

1.

Kommprorepnas mnporpamma “HMpoara X3", "Cmoco®O mepegaun  eIWHBIM
rojorpaguueckuM moieM IudpoBO M TEKCTOBOM HHGMOpPMAIMK TOPCUOHHBIM
remeparopoM ¢GopmMbel B JIIOOYI0 TOYKY IPOCTPAHCTBA JIIOOOMY OOBEKTYy U
aKTUBU3AIMM TOUYKM Oudypkauuu B 3aJaHHOM HHTepBasie BpemeHu . Peectp HOY
TUTT u I1, Ne 10.07.2006A 02 ot 10 uronst 2006 roma (Astopsi: KocoB A.A. u
[Tpuxoapko C.M.), nanee — "TIporpamma”.

buosnepreTuueckoe  ycTpoHCTBO, co3JaHHOE Ha  OcHOBe lIporpammbr”.
Nzrorosutens — OO0 LUIIK "DxBatop".

Nunukatop reodpusmveckux anomanuii WIA-1, mno3Boisiomuii  onpeaeisTh
JOKaJbHBIE  W3MEHEHHs  ciadbix OMUM  npupomHOTO W TEXHOTEHHOTO
MIPOUCXOXKICHHS, U3roToBUTENh — pupma "JlaiT-2", r.Ya, (ABrop — KpaBuenko
10.I1.), nanee — "UuaukaTop”.

Meton (GUTOMHIUKAIIMN SJEKTPOMATHUTHBIX AaHOMAIUU JIOKAJBbHOTO XapakTepa U
METO/IMKa OleHKU uX pasmepoB (ABtopsl: SpocmaBueB H.A., KocoB A.A.) nanee —
"Mertox".

TecT-00BeKT: ceMena muieHuIBI copta [Tamsatu Asuesa, nanee "CemeHna". YpoBeHb
Bcxoxkectu 93 %.

Tect-00bekT: Tpynma OOJBHBIX pPa3JIMYHOIO BO3pacTa C MOATBEPKAEHHBIM
JIMarHo30M — OHKOJIOTMYECKUE U JIPyTUe MaTOJIOTMH Pa3InyHON JIOKaIu3aluu, Jajee
— "bonbHbIE".

Xo/ ¥ pe3yJibTaThl HCCJIEI0BAHUA

I[J'IH AOCTHIKCHUA YKA3aHHBIX ejaeun pa60Ta BBINIOJIHAJIACH B TPU 3Talla.

1.

YCTaHOBIIEHHE CBSI3M MEXAY Pa3BUTHEM OHKOJOTMYECKUX IATOJOTMM Pa3IM4HON
JOKANIMU3allMM W TMPUCYTCTBHEM DIIEKTPOMArHUTHBIX ~AHOMAJIUW  JIOKAJIbHOTO
xapaktepa (mamee — “aHoManuu"') B MeCTaxX pa3BUTHs 3a00JI€BaHMI, Ha MPUMEpE
ncciaenosanusa "boapHBIX".

[lonTtBepxaenne mnpucyrcTBuss OMM  HU3KOM HMHTEHCHUBHOCTH €CTECTBEHHOI'O
MIPOMCXOXKCHUS, MPOSBIAIONICTOCS B BHUJE 'Mojoc” W "MATEH' Ha TOBEPXHOCTH
3eMJId, U OTpe/ieJIEHUE XapaKkTepa UX BIUSHUS HA PaCTUTEIbHbIE TECT-O0HEKTHI.
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3. HpOBepKa METOJa KOMIICHCAIlUM HETaTHBHOTO BO3JICHMCTBUS aHOMAaJIMH Ha PoCcT "
Pa3BUTHUC TECT-00BEKTOB B BHUAC IIPOPOCTKOB CCMAH IIIICHUIIBI.

I1.1

C nomompro "Muaukatopa” OBLIO UCCIEAOBAHO PACTIONOKEHUE MECT OT/JbIXa ' BOJBHBIX .
bouin mosy4yeHsl aHHBIE, O COBMAJEHUU MECT 00pa30BaHUs OMyXoJield y OONbHBIX U MECT
pacnionoxenus "Anomanuii" (puc. 1). HambGonbiiee konuuectBo 3aboneBanuii (64,3 %)
oTMeueHO mpu coderannu "y3nma" Xaprmana u “nmaun’ Kroopu (puc.l). JlokanbHbIe
AHOMAJTMH TIPEACTABIISUIH co00# "momock” mupuHOoM oT 20 10 50 cM unu "nsaTHA" OKpYTIIOM
WM Heomnpeaenénnou ¢popmel, pazmepoM B nonepedanke ot 30 o 50 cm u pmmnoit go 1,5
meTpoB (Puc. 3).
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Cpoxk naxo:kneHust 6oapHbIX B I'TI3

Puc. 1 3aBucMMOCTh YpOBHS OHKOJIOTHYECKHX 3a00JIeBaHWM OT "XapakTepa' W3ITydCHHH,
dhopmupyronux 'A3 u cpoka Haxoxk/IeHHsI B HUX "BOMBHBIX".

I1.2

296



TopcuonHnsie onsg 1 nHpOpMaunOHHBIE B3aumoaeicTus — 2009

W3BectHO, uT0 B OMOnormueckux odbektax “cBszanHas Boxa” (Boma Il) oGmamaer cBoei
0Cc0o00¥ CTPYKTYpOIl U HECET B OONBIIOM 00BEME MHIUBUIYATBbHYIO HHPOPMAIUIO O CAMOM
00beKTE U ero (QyHKIIMOHUPOBAHUH [2], KOoTOpyto, coracHo [4], MOKHO MPEICTaBUTh Kak
"OuokoMMmbIOTEP", TO €CTh HH(POPMALIMOHHYIO CTPYKTYPY OTBEUANOIIYIO" 3a MOJACpKaHHE
CBSI3M KaK MEX]ly KJIETKaMU M CUCTEMaMH OpraHu3Ma, Tak U MOJAepKaHUE ero roMeocTasa.
U, ecnu yauteBaTh (PakT CyIIECTBOBAHHS IMIUPOKOTO JIEKTPOMATHUTHOTO CIIEKTPA BOJIBI,
W3MEHEHHsI KOTOPOTO TPHBOJAT K M3MEHEHUSM €€ (PU3NYECKUX CBOWCTB, TO BO3HHUKACT
BO3MOXHOCTb YIpPABIEHUS TAaKUMU CBOMCTBAMH, MYyTEM KOPPEKLUMU TAaKOTO CIEKTpa B
HaIpaBJICHUHU €ro TapMOHU3AlMK UM BOCCTAHOBJICHUU B TOJIHOM Mepe, 0coOeHHO B Y D-
nuana3zoHe. CTPYKTypHO CBsi3aHHAasi BOJa MOXET OBITh TMOJBEp)KEHA HEOoOpaTUMBIM
W3MEHEHHUSAM 3a CU€T BO3AeHCTBUA caabbix DMII B HM3KOUACTOTHOM YacTHU CIIEKTpa, YTO
MOJKET OBITh OOBICHCHHEM BIUSHUS TaKHUX MMOJIeH Ha OnoIornyeckue o0bekTol [1 — 4].

Taxxe B mccaemoBanmsx B.I1.Kasuaueesa, JI.II.Muxaiinosoii, ®.Jlomma [6, 7, 10, 11]
MOKa3aHa BaXKHEHIIasi pojib cIabbIX U CBEPXCIAObIX ANEKTPOMArHUTHBIX W3NydeHuin Y-
Jauana3oHa, B KayecTBE YINPaBJISIOMIEro HHGOPMAIMOHHOTO CUTHAJla B JAMCTAHTHBIX
MEKKJIETOUHBIX B3aMMOCHCTBUAX. Pa3BuBas mpejcrabieHus o "ouodoronax” [6, 7], xak
OCHOBHOTO HOCUTEeNs HMHQOpMAMd B CBETOBOM KaHaie Y@-nuamnazoHa mpu
B3aMMO/JICHCTBUN MEXIYy KJIETKaMH, OHM OTMEYaloT, YTO IMPHU 3aTpaTe dHEPruu OoOMeHa Ha
wierky 1,7 10° Dpr/c moxHO mepemats mHdopMarmio B 06séme 5 x 10° Gur/c. Do
MPUMEPHO PABHO KOJIMYECTBY BCEX OMOXUMHUYECKUX PEAKIUH, TPOTEKAIINX B KICTKE 3a
omny cekyuay. Ilpu atom, cormacuo [10, 11], B Y®-guamazone DM-crekTpa CKOpPOCThH
peakimu MoxkeT Bospactath B 10 pas. D10 o03HAawaeT, YTO KIETKH pACIONATaiOT
UJICATBHBIM KaHAJIOM CBSI3U MEXIy COOOM, T/Ie KK/l KBAaHT COJCPKUT B ceOe 3HAUCHUS
CWrHajla ¥ JoHaTtopa 3Hepruu [6, 7]. DTo MO3BOJSIET MPEAOI0KHUTh, YTO CBepxciadoe
n3nydeHue "O6nodoToHOB" CIOCOOHO peryaupoBaTh OOMEHHBIE MPOILIECCHl B OMIIITMOHAX
KJIETOK KHBOTO OpPTaHM3Ma M MO3BOJISIET €My (DYHKIIMOHUPOBATH KaK €IMHOE IE0e.

"Beinmagenue” OTAENBbHBIX YAaCTOT WU PE3KUE U3MEHEHUS UX aMILTUTYAbl, 0COOCHHO B Y -
JMarna3oHe CIEeKTpa, MOKa3bIBAIOT U3MEHEHHE COCTOSIHUS €€ KayecTBa M, COOTBETCTBEHHO,
Ononoruveckoii akTUBHOCTH. COCTOSIHHME BOJBI, B KOTOPOM 3JIEKTPOMATrHUTHBIA CIIEKTP
BBIpaKEH BO BCEM Juara3oHe 4YacToT 0e3 "mpoBalioB”, ¢ OMNpeneeHHOW BETMYHMHOM
aMIUTUTY/IBI, SIBJISICTCSl Hanbosee rapMOoHUYHBIM. Eciii Bosia o6mamaeT "pBaHbIM" CIIEKTPOM,
TO Mpu €€ NOTPeOJIEHNH YEIOBEKOM, BOSHUKAET HEOOXOUMOCTh MOOMIM3ALIMU BHYTPEHHUX
pE3epBOB OpraHM3Ma Uil M3MEHEHHUs ¢ COCTOSHHUS (CTPYKTYphI), HEXapaKTEPHOTO IS
CBS3aHHOMW  BOJBI  JKMBBIX  OpraHu3MoB. OTKpBITHE CYIIECTBOBAaHUS Yy  BOJBI
UHPOPMAIMOHHO-(Pa30BbIX COCTOSHUI [3, 4] MO3BOJNISET MPEANOIOKHUTh, YTO H3MEHECHHS
TaKUX COCTOSIHUW BBI3BIBACT M3MEHEHHS (PU3UUYECKUX CBOWCTB BOJBI, Y€pe3 W3MCHCHHUS
CTPYKTYpBhl KJIaCTEPOB M acCCOIMATOB PA3IUYHON HepapXuu. YKa3aHHBIC MPEINOCHLUIKH
JIETJIM B OCHOBY pa3pabOTOK CHENHATbHOM KOMIIBIOTEPHOM MpPOrpaMMbl, HA OCHOBAaHHUH
koTopoi Obuta mosryuena ICB "A-Bura X3", o6manaromas 0coObIMI CBOWCTBAMH.

[lenbto paboTHI sIBAsIETCSA: CpaBHEHUE deKkTpomarHuTHoro crektpa MCB "A-Burta X3" co
CIEKTpaMU Pa3IUYHBIX 00pa3oB Bojbl, ucnonb3oBanue MCB "A-Bura X3" xak cpencrtso
3amuThl OT OMU 1 BhIsSIBIICHHE Y HEE BO3MOKHBIX JICUSOHBIX CBOMCTB.

MaTepHaﬂbI H ME€TOABI UCCJICA0OBAHUA
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1. CnenmanpHast KommbloTepHass mporpamma "A-Burta X3" wunbopmanmonno-
CTPYKTypHUpOBaHHAs rojiorpamma Bojbl", aBTopckoe nmpousBenenune Ne 31.01.2007A
02, ot 31 suBaps 2007 rona, aBTopel — KocoB A. A., [Ipuxoasko C. M., - nanee
"TIporpamma”.

2. buosHepretmyeckoe  yCTPOMCTBO, CO3MaHHOE Ha  OcHOBe '[Iporpammsr”.
Nzrorosutens — OO0 LHUIIK "DxBatop".

3. I'PB-kamepa (MeToa KOMIbIOTEpHO# Kupranorpaduu mo Koporkosy), ¢ 10 "GDV
Shaper" gocutesnb BoJbI — KBapIIEBbIi CTakaH, nanee — "Meron'.

4. Bonma: UCB "A-Bura X3", nanee — "Bona 1; "Cesras "Tpéx3Bonnas', r. bapHayn,

nanee — "Boma 2"; BomompoBoaHas Boma, r. Omck, manee — "Boma 3"; Bogma
OytunupoBaHHas nmuTheBasi, mp-Bo OO0 "Kommnanus Yucras Boga”, r. bepack, nanee
— "Bona 4".

JlaHHBIE 3JIEKTPOMArHUTHOTO CIIEKTpa 00pa3IOB BOJBI ObLTM MOJYYEHBI MPHU HATPSIKCHUH
210B u wactore 3 k['11. OGpa3iisl BOABI ISl UCCIICOBAHUS TTOJIYYCHBI TyTEM 0TOOpa mpoo.
"Boma 1" Obuta mosydeHa C MOMOIIBIO CIEIUATHLHOTO OMOIHEPreTUYECKOTO YCTPOWCTBA,
paspaboTaHHOTO Ha OCHOBe 'l[IporpamMmbl" W3 BOJABI CTAaHIAPTHOM BOJOIMOATOTOBKH 03
MPSIMOTO KOHTAKTa, JUCTaHTHO. HezaBucumast omenka usnueckux cBoctB "Boasl 1" Obta
nposenena B [5] (puc.3). "Boga — 3" Obua npuasra kak "KoHTpos".

XoJl U pe3ynbTaThl UccienoBaHui. B pe3ynbrare uccienoBanus oOpasoB BOJIbI, COINIACHO
"Metony”, ObIM  TONYyYEHBI  CIEOYIOIIME  pPE3YylbTaThl IO  COCTOSHHUIO  HMX
AIIEKTPOMATHUTHBIX CIIEKTPOB U CBOUCTB (puc.1, 2).

Puc. 1.I'padudeckoe oToOpakeHNE JIEKTPOMArHUTHOTO CIIEKTpa oOpa3oB BoAbl: a — "Boma 1",
6 — "Bona 2", B — "Bona 3", r — "Bona 4".
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A-Buta X3 (OMck 17.04.07)
cek.
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Puc. 2. I'paduk wm3meHeHus anaexTporpoBogHoctd "Boaer 1" mo ypoBHs 2...3 MKA, mocie

npumeHeHus: "TIporpaMMebl’, 4TO COOTBETCTBYET MOKAa3aTeIsIM JIy4YIIUX OOpa3oB POTHHKOBOI
BOJIbI, IPUHATHIX 32 3TaJOH [5].

O6pasmupt "Bona 1" u "Bona 2" obnaganu nomHeM ciektpoM DOMMU. Y o6pasnos "Bonxa 3" u
"Boma 4" Ob11 IpakTUUECKH 'cpe3aH’ Juama3oH 4acToT B Y D-nuama3zoHe CreKTpa, KOTOPBIM
OPUHATO CUWTATh  YHPABISIIONIMM  OMOJIOTUYECKONM aKTHMBHOCTBIO KIIETOK  JKHUBBIX
opraam3MoB. Hambosiee HU3KUM TIOKa3aTejleM I10 TapMOHHYHOCTH CIIeKTpa oO0jamaer
obpaser "Bona 4".

[IpoBepsinace Bo3MOXXHOCTH IpuMeHeHus 'Boasl 1" kak cpenactBa 3amutel o OMU
BBICOKOW MHTEHCHBHOCTHU JJISl MAIIMHUCTOB TOJBMKHOTO COCTaBa JKEIIE3HOW JOPOTH M UX
noMoInHukoB [8]. Beuio Beimonteno 6osee 3003amepoB B TeucHre 3-X MECSIIEB, COITIACHO
"Meroma"”. 3amepbl BBITIONHSIJIUCHL JO CMEHBI M TI0 OKOH4YaHWUM pabortel. "Boma 1"
MPUMEHsUIaCh BOBHYTPh B KoymuecTBe 1,5...2 nutpa 3a CMEHY, KaKk WHAMBHIYATbHOE

CPENCTBO, TaK M B KOMIUIEKCE CO CIEIHATbHBIMHU 3aIIUTHRIME ycTpoiicTBamu (“dPopmoct-1"
u "®apaon-1") (puc. 3).
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(' uzMMECHDE COC TOAHHE
(nnowags aypel ¢ gk Tpot)
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1221%

Bopnoct-1,944% 210579

Bapaon-1, 105 6% 211829

ABuwra X3,108,1%

8994
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{0 noes gwa), 100% 211202

Mcto3IMoLMOHANLHOE COCTOAHMWE
(Mowagk aypel Ges fumTpa)
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Mapaon-1,116,1%

ABura X3,124.0%

Bes zamwpte, 66,4% 4634

KoHr pone
(&0 noes o), 100%

Puc. 3. PesynbTarhl wuccieqoBaHWN (DU3MYECKOTO M TICHXOIMOIIMOHAIBLHOTO COCTOSIHUS
MaITHHACTOB W WX TIOMOIITHHKOB Ha JKEJIC3HOJOPOKHOM TPAHCIIOpTE, MPOBeACHHBIX Ha "['PB-
Kamepe", o TTOKa3aTelto "TUIoIIa b CBETHUMOCTH 00BEKTa".

"Bomga 1" ucnonp3oBanack Ui JIeYCHHUS BUPYCHOM WMHGEKUWH "TEHUTAIBHBIA reprec” y
OONBHBIX, B KIMHHYeCKUX yciuoBusax [9]. B wuccinemoBanuu yuactBoBasio 60 >keHIIMH
PENpOTYKTUBHOIO BO3PACTa, Y KOTOPHIX CTAHJAPTHOE JIEUEHHE YKA3aHHOIO 3a00JI€BaHUS B
TeyeHne 6 u Goiee MecsIeB, HE MPHUBENIO K MOJOKHUTEIbHBIM pe3yiabTaraM. 30 manueHToB
COCTaBWJIO IKCHEPUMEHTAIBHYIO TPYIITY, KOHTPOJbHASA Tpylmna Mojydaaa TPaJulHOHHOE
JIeUeHHe.
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6 Mecnien O 2-a noarpynmna
JedeHnst Ml 1-s noxrpynmna
[ KoHTpoib
3 mecsna
JCeYECHUA
HauaJjo
JeYECHUA
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Puc. 4. Tlokazarenu osddextuBHocTd (%) meueHns OOMBHBIX T'€HHTAIBHBIM TEPIIECOM

TPaIUIIMOHHBIM METOIOM, TPAIUIIMOHHBIM MeTooM 1 "Bomoit 1" u "Bogoii 1" (MoHOTEpanms).

OmneiTHas rpymnma ObUia pasferneHa Ha 1Be noArpymnmbl o 15 genosek. [lepBas momyvana
TpaguimonHoe jedeHue u "Bomy 1", a Bropas — Ttoinpko "Bomy 1", B kadecTBe
MoHoTepanuu. "Boma 1" ymorpebnsiach exeaHeBHO, Haromlak B koiuuectBe 0,8...1,0
JUTpPa B CYyTKH, B HECKOJIIbKO MpuéMoB. HabmrogeHre mpoBOAUIOCH B TEUCHHE 6 MECSIeB.
bbutn monmyuens! cienyromue pe3yinbratel (Puc. 4).

O0cy:xneHue pe3yJbTaTOB

CocrosiHue oOcneayeMbIX Ha KeJIe3HOW gopore, paboTaBmux 0e3 3amutel oT OMMU
MOKa3adl CHUIKEHHWE YPOBHSA HMX IMCHUXOAIMOIMOHATBLHOTO M (PU3MYECKOTO COCTOSHHUS Ha
33,6% u Ha 19,7% COOTBETCTBEHHO. DTO OIICHHBACTCS KaK YXYAINICHUE COCTOSHUS
3M0poBbs. Ymorpebnenue "Boabl 1" mo cxemam mpuHATHS "TOCIIe OKOHYaHUS paboOThI" H
"BO BpeMs palOThI' HE BBISBWIO CYIIECTBEHHON pPa3HUIIBI MO pPe3yjabTaTaM BO3JACHCTBUA.
OOImMM UTOTOM SIBUJIOCH YIyUIlIEHHE TICHX03MOIIMOHAILHOTO COCTOSHUS TTOC)e paboThl Ha
24,0%,u pusngeckoro cocrosinus Ha 8,1%.IIpoBenéHubie nccaea0BaHus IO KOMITIEKCHON
3aIUTE TOKA3bIBAIOT YIYUYIIEHHUE TCHXOIMOIMOHAIBHOTO U (U3UYECKOTO COCTOSIHHUS Ha
44 8%wu Ha 22,1%,cO00TBETCTBEHHO.

DTO MO3BOJSET TOBOPUTH O BO3MOXKHOCTH CYIIECTBEHHOTO YIIYYIIEHUS OOIIETO COCTOSHUS
oOcreyemMbIX, padOTaroONMX B YCIOBUAX HMHTEHCHUBHOTO Bo3aelcTBUs OMMU, kotopoe
MOXHO OIICHMBATh Kak oO370paBiuBaromiee. 'Bojma 1" akTMBUpYyeT 3allMTHBIE CBOWMCTBA
OpraHu3Ma, BCJIEICTBUE BOCCTAHOBIJIEHUS 3JEKTPOMATHUTHOIO CIIEKTPA BOJBI 1O "'HOPMBI .
HcnpiTyemMble OTMEYaNM 3HAYUTEIBHOE YJYYIICHHE CBOEro OOIIEero COCTOSHUS W
OTCYTCTBHE yTOMJIsieMOCTH. [lokazaTenn HMMMYHHOTO OTBETa TpPHU JICYEHUU OOJIBHBIX
T€HUTAJIBHBIM TEPHECOM IO3BOJIAIOT OLEHUTh MexaHu3Mm jeictBus "Boaer 1" kak
UMMYHOMOYJTUPYIOMIUNA U BCIEACTBHE 3TOTO OHA MPEJCTABISIET COOO0M MPOTUBOBUPYCHOE
CPEICTBO MPOJIOHTUPOBAHHOTO JACHCTBUS, KOTOPOE MOXKHO HMCIOJIB30BaTh KaK B KOMILJIEKCE
C TPAJUIIMOHHBIMU CPEJICTBAMH, TaK U B KauecTBe MOHOTepanuu. Mimeer mecto JieueOHBIN
spdext npyrumx 3aboneBaHuid, Hampumep cepaedHo-cocyaucteix, JKKT wu  mp.
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YMeHbIIalOTC  HeratuBHble MMOOOYHBIE A((EeKThl MNpu  XUMHOJIYYEBOM  Teparnuu
OHKOJIOTUYECKUX 3a00JI€BaHUH.

BrniBoani

1. VICB "A-Buta X3" o0nagaeT rapMOHUYHBIM 3JIEKTPOMAarHUTHBIM CIIEKTPOM BO BCEM
JMana3oHe 4YacTOT M COOTBETCTBYET IO YPOBHIO AJIEKTPONPOBOAHOCTU JIYYIIUM
oOpa3iamM poJHUKOBOM BOJIBI.

2. Jleticteue UCB "A-Bura X3" Ha BOIHYIO cpely OpraHu3Ma 4ejoBeKa, MO3BOJISET
KOMIICHCUPOBaTh HMHTEHCUBHOE Bo3jaeiicTBue OMMUW u mnoanepxkuBath BBICOKUUN
YPOBEHb NCHUXOIMOLMOHATHFHOTO M (PU3UYECKOTO COCTOSHUS YEJIOBEKAa B YCIOBHSIX
0O0JIBIINX HATPY30K.

3. UCB "A-Bura X3" o6magaet BeIpa)KeHHBIMU JIEY€OHBIMU CBOMCTBAMH NP JICYCHUU
OOJBHBIX TEHUTATBHBIM Te€PIecOM, KaK B BUJE MOHOTEPANUH, TaK U B KOMILJIEKCE C
TpaAULIMOHHBIMH  cpeiacTBamMu. Ona mposiBuina ce0s  Kak 3 (PEeKTUBHBIM
MPOTUBOBUPYCHBI UMMYHOMOAYJISITOP.

4. CymectByeT cmoco0 BOCCTaHOBJICHHS ' pa3pylICHHOTO" 3JIEKTPOMArHUTHOTO
CIIEKTPa BOABI JO TAPMOHUYHOTO COCTOSIHUS WM 'HOPMBI', TUCTAHTHO, C TTIOMOILBIO
OMOPHEPreTUYECKOTO  yCTPOMCTBA, CO3/IaHHOTO HA OCHOBE KOMIBIOTEPHOMU
nporpammsl "A-Bura X3".

5. MO0XHO mpeAnonaokUTh, YTO COCTOSHHUE 3JIEKTPOMAarHUTHOTO CIEKTPAa BOJBI
ABJIETCA OAHOW M3 BOXKHEWIIUX XapaKTEPUCTHUK, KOTOPYIO CIEAyeT YYUTHIBATh MPU
OLICHKE €€ KauyecTBa.

I1.3

B moneBbix ycnoBusx Oblla BBIOpaHa MoOJIeNbHAS IUIOIIAAKa OOIIeH Iiomanp 2,5 M2
(Puc.3). Yposenb DMMU, 3apeructpupoBannbix "HMHaukatopom”, Ha IUIOIMIAIKE pa3MepoM
0,25 m* 661 B 2...2,5 pasa Beime (npu dyBCTBHTENbHOCTH mpubopa 1...100 mkB),
OTHOCHUTEIBHO IUIOMAAKA 2,25 M2, CornacHo "Metona"”, miomnaaka Obia pazouta Ha 250
sueek, pazmepoM 10 x 10 cm. "Cemena" mpopamuBaiuch B pyJOHAX U3 MOJUITUIECHOBOM
TUIEHKH C BJIO)KCHHOW BHYTPH BIAKHOW (PHIBTPOBAIBHON Oymaroii. B srueiikax Haxonuiach
1o 3 pyJIOHa ¥ OHH PACIIOJIATAINCh B EMKOCTSX C BOJIOH. B KaXkioM pysi0HE HaXOIUIIOCh TIO
20 mT. cemsH nmeHubl. KonndectBo 3épen Ha stanax "KonTposp" u "OneIT" cOCTaBUIIO B
cymme 30000 mir. 3épua Obumm pacmosioxkeHbl Ha paccrosHuu 16...18 cm oT 3emun.
N3mepsinack JUiMHA POCTKA, KaK YacTh PAcCTeHUs, aKTUBHO pearupyromias Ha M3MEHEHUs
OMMU. Ortan "Kontpoas" u "OmnbiT" ObutH BBITIONTHEHBI B HioHe U aBrycte 2007 r. mpwu
OJIMHAKOBBIX TIOTOJHBIX YCIOBHUAX. 'lIporpaMmma’ ObLTta aKTHBHpPOBaHA OMOIHEPTETHUYECKUM
YCTPONCTBOM IMCTAHTHO, ¢ pacctosiHus 10,34kMm.

Cpenuss jyirHa pOCTKOB Ha 3Tanax " KoHTpoas" u "OnwiT" Ha miomaake 2,5 M? cocTaBmIa
16,10cm u 10,21cm, cooTBEeTCTBEHHO, ¥ yMeHbInmIach Ha 5,89 cm (37,0 %).M3meneHus
no cpenHeit mmHe poctka B 30oue "K" (0,25 M) cocraumu 7,33cM (36,9 %).U3menenus
CpPeIHEH BEIMUMHBI aMIUTUTY Il KOJIEOAHUM 10 JIJTMHE POCTKA Ha Tulomanake 2,25 M2 1 0,25
M COOTBeTCTBeHHO cocTaBmin 1,32¢cMm (24,4 %)u 2,17cm (44,1 %) Puc. 3).
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Puc. 3.Tlokazarenu U3MEHEHUI 10 CpeHEl JIIMHE POCTKA U CPETHEH aMILTUTY I KoJieOaHwi 10
u nocie Bozaeicteus "lIlporpammer”.

[Ipumenenune "IIporpammel” MO3BOJAWIO: YMEHBUIUTH JJIMHY POCTKA M YMEHBIINTH
CPEIHIOI aMIUTUTYy KOJeOaHWH M0 ero UIMHE Ha 3HAYUTENbHYIO BEIMYHMHY, H3MEHHTDH
pacrosio’)keHue 30H pocTa IO TMpU3HAKYy 'akTuBanus', WHrHOUpoBaHUE" WU
OTHOCHUTEIBHON "HOpMBI". OTHOCUTENIbHO cpeHei bl pocTkoB (16,10u 10,21cm) ObuI
BbIOpaH 0a30BbIi MHTEpBaN 2 cM. Ero mpeBbIlIeHne 03Ha4aeT aKTUBAIMIO POCTa, MEHBIIIAs
BEJIMYMHA — UHTMOMPOBaHUE, COOTBETCTBUE MHTEpBally — HopMe. Hanpumep, 3Hak pocta B
3oue "A", "B" W3MeHmiCcS OT akTHUBalMK — K HHTHOUpoBaHuio; B 30He "XK", "", "™ — oT
uHTHOUpoBaHMs K akTuBanuu, B 30Hax "E" u "N" — no "Hopmsr"; B 30Hax "B" u "K" 3HaK
pocTa OCTalcs HEU3MEHHBIM. JTO O3HA4YaeT, YTO NPOHM3OLIUIM H3MEHEHUS B POCTE H
pPa3BUTHU pAacTeHUH, 1Mo KpaiiHei Mepe, Ha 80% o kayecTBeHHBIM ToKkazaTensiM U B 100%
no xonuuecTBeHHbIM (Puc. 3). Pazmeps! u hopma 30H akTHBAIMM U MHTHOMPOBAHUS OBLIH
ONMU3KH K MTOKa3aTessIM, oay4deHHbIM B [1.1 nanHOTO Mccie0BaHus.
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KOHTPOIJIb onbIT
Bbasosbiii nHTepsan 2 cm. 15,10 < 16,10 < 17,10 Bba3soBbii uHTEpBan 2 cm. 9,21 < 10,21 < 11,21
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Puc. 3. Pacnonoxxenue 30H akTHBallMK, HHTUOWPOBAHUS U HOPMBI pocTa, 3Ttana "KoHTpoms" u
UX U3MEHeHus nocie npuMeHenus "[IporpamMmer”’ Ha 3tane "OnbiT",

DU3NOIOTUYECKOE COCTOSIHUME pacTeHui Ha drtane "OnbIT" Obuto sydine. OcoOeHHO 3TO
nposiBuiIock B 30He "K", M OBIJIO BRIpAXKEHO: B 3HAYMTEILHOM YMEHBIICHUH JIJTMHBI POCTKA
IpU  YBEIMYCHUH TOJIIUHBI CTEOJNS; yBEIMUYEHWE JJIUHBI W JHAMETpPa KOJICONTHIIS;
VBEIMYCHUE [UIMHBI W JUAMETpa KOpPHEH, 4YTO TPHUBEIO K YBEIWYCHHUIO TUIOMIAIH
BCACBhIBaHUsI KOPHEBOH cucTeMol B 2...2,5pa3a OTHOCUTEIIEHO KOHTPOJIS.

O0cyxaeHne pe3yabTATOB

[1.1. Y 26 gyenoBek ObUT MOCTaBIeH AUAarHo3 — pak Jérkoro. M3 HuUX Kypmio 5 denmosek,
MPOKMBAIO B 30HAX XMMHYECKOTO 3arps3HeHust / 4enoBek, T.e. y 14 oonbubix (54 %)
npuynHa 3a0ojeBaHus Obuta npyras. OTO Ma€T OCHOBAHHE CUMTATh, YTO 3arps3HEHHE
BO3JyXa W KypeHHE HE SIBISETCS WCKIIOYUTEIbHBIMH NMPUYMHAMHU BO3HHKHOBEHHUS paka
naérkoro. Bo Bcex cmydasx Bo3HukHOBeHHS oHKomaroigoruii (100 %) pasmuuHoii
JIOKaJIM3alMi, paclojoKeHWE OIyXOJH COOTBEeTCTBOBajo mpucyrctBuro ['A3, ¢
MHTEHCUBHOCTBIO M3Iy4YeHHs] MOJO0OHOTO TOMy, KoTopoe HaOmomanock B 30He "K" mpum
butonanukanuu. ['A3 SBISIFOTCS CBOETO pojJa TPUTTEpaMH, MHHUITUUPYIOIUMHU CHUHTE3
TeJoMepasbl BO B3POCIOM OpPraHU3ME, BEAYIIUNA K PAa3MHOKEHHIO KJIETOK 3JI0Kaue€CTBEHHOM
OITyXOJIM. DTO MOXHO CBA3aTh C MpUCyTCTBUEM B DOMMU "mHPOpMAIIMOHHONH KOMIIOHEHTHI"
€CTECTBEHHOTO U TEXHOTEHHOT'O IMIPOUCXOXKICHHS, coriiacHo [1].

CoruacHo [4, 7], KIeTKr OpraHu3Ma YejioBeKa, €ro OpraHbl ¥ CHCTEMBbI, a TAK)KE OPTaHU3M B
11eJI0M, KaK HEpAaBHOBECHBIE JTMHAMUYECKHE CHCTEMBbI, 00JIaal0T CBOMM 'aTTpakTopom’'. B
HaIlnuX IIpEeACTaBICHUAX 3TO MOTYT OBITh IIPOCTPAHCTBEHHO-BPEMEHHBIE
sHeproutpopmannonnbsie komiuiekcsl ([IBOUK), momoOHbie rpaduveckoMy BbIPaKECHHIO
MaTeMaTH4YEeCKUX MOJeleil B BHUAE aTTPAKTOPOB", CYIIECTBYIOIIME BO BCEOOIIEM
uHpopmarmonHoM mpoctpanctBe (BUII) wu sBisiercss OCHOBOM HWH(OPMAIMOHHBIX
B3aMMO/ICHCTBUI1, YTO BBIJIBUTAETCS B KAYECTBE TUIIOTE3HI [5].

JloruuHo pacnpoCTpaHUTh Takue IpeAcTaBieHUs U Ha pacteHus. [Ipeamonaraercs, 4to B
HaJ3eMHOW 4YacTh pacteHus mnpeodnamaer [IBOUMK c¢ neoBpaimieHneMm, a B MOJA3EMHOM
YacTH PACTeHHUS — C MPaBOBpAIllCHHEM. Biuss kakum-1u0o crocoboM Ha "mpaByro” WM
"neByro" cocraBmsromyto [IBOUK, kak "unpopmammonnyo xkommoHeHTty' DMMU, mMoxHO
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VIOPABIATh POCTOM H Pa3BUTHEM pACTCHH. TakuM CHocoOOM SBISETCS TPHUMECHECHHE
"TIporpammsr".

@uronnaukauusa ['A3 noka3ana BO3MOKHOCTb BBIJIEJIEHHS 30H aKTUBALIUH, UHTMOMPOBAHUS
U HOPMBI POCTa PACTCHUH-MHIUKATOPOB. JTO COOTBETCTBYET mpencraBieHusM [2, 3] o
CYLIECTBOBAaHUM BBICOKOM HEPABHOMEPHOCTH TIeO(PU3MUECKUX TMOJeH, KOTOpbleé MOTYT
MPEICTaBIATh U3 ceds JoKanbHble oOpazoBanus. [Ipumenenne "Ilporpammsl”’ mo3BosieT
portu B BUII 1 Bo3aelicTBOBaTh 4epe3 HETO HAa PACTCHUS-UHAMKATOPBI, ONTUMU3UPYS UX
COCTOSIHUE€ U TPUBOAS B "HOPMY' CKOPOCTh MHUTOTHYECKOIO JAeNeHMs KiIeToK. Takue
U3MEHEHHUs] B PACTUTEJIbHBIX OOBEKTAaX MO3BOJISAIOT MPEAINOJIOKUTh BO3MOXKHOCTh TAKOIO
BiustHus "[Iporpammbl” W Ha OOBEKTHI KUBOTHOTO MPOUCXOXKIEHUS, B TOM YHUCIIE U Ha
YeJI0BEKa.

BriBOABI

1. B ecTecTBEHHBIX YCIOBHSIX CYIIECTBYIOT 3JIEKTPOMATHUTHBIE aHOMAIUH JIOKAJIbHOTO
XapakTepa HHM3KOM HMHTEHCUBHOCTH, COM3MEpPUMBIE C pa3MepaMu 4yenoBeka. OHU
MOTYT BBI3BIBaTh AKTHBAIMIO, UHTUOWPOBAHWE WM COOTBETCTBHE HOPME pOCTa U
Pa3BUTHUS PACTEHHUH C PA3IMYHON HHTEHCHUBHOCTBIO.

2. CoBmameHue MECT pACHOJOKEHUS JIOKAIBHBIX JJIEKTPOMATHUTHBIX aHOMAJIHH
HU3KOM HWHTEHCHMBHOCTH, BBI3bIBAIOIIUX HHTEHCUBHOE MHUTOTHYECKOE [ICJICHUE Y
PaCTUTENbHBIX TECT-O0BEKTOB, C MECTaMH JIJIUTEIBHOTO MPEOBIBAHUS YEIOBEKa,
MOXET BBI3BIBATH OHKOJIOTMYECKHE W JPYyrue MaToJIOTUU C BBICOKOW CTENEHbIO
BEPOSATHOCTH. JTO MPOUCXOJUT B TE€X OpraHax WJIM YacTsIX TeJla YEJIOBEKa, KOTOPhIE
MOMNA/IA0T B 30HY ACHCTBUSA TAKUX aHOMAaJIUH.

3. CymiecTByeT BO3MOKHOCTh KOMIICHCAIIMM HETaTUBHOTO BIUSHUS TAKUX aHOMAJIUK Ha
pacTeHus, MyTéM BO3JEeUCTBUS Ha HUX 'lIporpammbl’ AUCTaHTHO. DTO MO3BOJISET
pacnpoCTpaHUTh TaKO€ MO3UTHUBHOE BO3JICHCTBHE HA OPraHW3M 4YeJloBeKa [JIsi €ro
3aIIUTHl OT BO3JEHCTBHS JIEKTPOMArHUTHBIX aHOMAJIHUH JIOKAJIIBHOTO XapaKTepa.
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