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Kompaxkos Esrennii Bsuecaasosuy, IIpoxopos Jleonna IOpsesny. buorpon — kirou
K 310pOBbI0 4ejioBeka. McnoJib30BaHHEe KOHIEHTPHPOBAHHOIO M3JIyYeHHsI MOJIOABIX
OPraHu3MOB [JIs1 0310POBJIEHHS M NIPO/VIEeHUsI AKTUBHOM KU3HU.

OnuceiBaeTcsl KpaTKasi UICTOPUS MOTMBITOK OMOJIOKEHUS JII0Jel, HAYMHAsl C JPEBHUX BpEMEH
1o Hammx auei. [lepeuncisiores pa3sHOOOpa3HbIE METOIIBI C IOMOIITBI0 KOTOPHIX MBITATACH OMOJIAXH-
BaTh CTaphbIX Jioziel. B HacTos11ee BpeMs HaKarjIMBaeTCsl MHOTO IaHHBIX O TUCTAaHTHOM BO3JEUCTBUN
OZIHUX OMOJIOTMYECKMX OOBEKTOB Ha japyrue. KimoueBoe 3HaueHHe UMEeT IIPY STOM KOHIIEHTpAIus
9TOro BozzaeicTBHs. [[isi 3TOro n300peTeHsl YyCTAaHOBKY MO Ha3BaHueM bruotpoH wim Buokamepa.
OHM KOHIIEHTPUPYIOT U TEM CaMbIM YCUJIMBAIOT AEWUCTBHE MOJIOABIX MPOPOCTKOB 3JIAKOBBIX pacTe-
HUIl Ha OpPraHM3M YeslOBeKa U SKCIIEPUMEHTAJIbHBIX KUBOTHBIX. B pe3ynbraTe sKcriepuMeHTalIbHbIe
’KUBOTHBIE, TAKME KaK MBIIIH, )KUBYT Ha 25% NOJbIle U Jake B IITyOOKOH CTapOCTH OCTAIOTCS MOJIO-
ObIMUA U (PUBNYECKU AKTUBHBIMU, B OTJIMUKE OT APSXJIBIX U MAJIONOIBUKHBIX KOHTPOJIbHBIX KHUBOT-
HbIX. OnuceiBalotcst buorponst EKOM pasnoro pasmepa u adgdextrBoctu. Ecte BuotpoHs! paszme-
POM C KOMHaTY, €cTh IPO(eCCUOHAJIbHBIE U IIEPCOHAJIbHBIE BUOTPOHBI crienanbHo 11 Joma. Bpems
ceanca Bapbupyetcs ot 20 muH B Cunsiuem 8-pediekropHom briotpone 1o 8 yacos (Houb) — B [lep-
coHanibHOM buotpone. OnmceiBaercs Biusinue buorponos EKOM Ha 310poBbe soniei.

KHnura npepHasnaueHa Jyisi BCeX, KTO MHTEPECYeTCsl FepOHTOJIOTHEH, CIIOCO0aMU OMOJIOKEHHM S,
03/I0pOBJIEHUS U YBEJIMUEHUS] AKTUBHOT'O JIOJITOJIETHS.

Karouesvie croea: TepoHTONOTMS, MPONOKUTENBHOCTD KU3HHU, JOJITOKUTEIBCTBO, POAJICHNE
aKTUBHOM M 3[I0POBOM XM3HH, 3/I0pOBasi CTApOCTh, OOpbOa CO CTapeHHEM, CTapeHHE, OMOJIOXKe-
Hue, brorpoH, bruokamepa, 1131 Kanbuken, KompakoB, 0310poBieHre, O0JIE3HU CYCTaBOB, ITO3BO-
HOYHMK, YJIydIllleHHe CHa, CaXapHbId AuadeT, JTMOUI0, CHHIPOM OECHOKOWHBIX HOT, MOYEIOJIoBast
CHCTEMA, MBI, HEMATO/IBI.

Jns1 00nokKH ucrosnb3oBaHo Goto 4-x pednextopHoro bruorpona EKOM E. B. Kompaxkoga.
Odopmnenue JI. 10. ITpoxopora.
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HcTopusi monbITOK OMOJIOKEHHUS JII0del

Eme ¢ 6ubneiickux BpemeH taps JlaBuja J0I1 NbITAIUCh UCTIOIb30BaTh MOJIObIE OPraHU3MbI
IJI TIPEJOTBPALLEHUS CTapEHUs, O3I0POBJIECHUS U AaXe I OMOJIOKEHHA. Yalne BCcero Ui 3Tou
LIEJIV UCTIOJIb30BAJIMCh IOHBIE HEBUHHBIE JIEBYIIKU. [[UTeIbHOE BPEMS CUMTAJIOCh, YTO UX JbIXaHHUE
BO3BpallaeT MOJIONOCTb, OTTOHSET CTapOCTh U MpOAJIeBaeT ku3Hb. B Betxom 3aBere onucaHo, 4To
korza napb Hasupg (1035—965 rr. 10 H.3.) cocTrapwics, TO €My HallUld OY€Hb KPacHBYIO IOHYIO
nesuity ApMcary CyHaMUTSIHKY, KOTOpasl yXakMBaJsla 32 HAM, CIajla C HUM, HO L1apb HE IMO3HAJ €e.
[Mocnenusas napuua smmHUcTHYeckoro Erunra Benmkas Kneonarpa VII @unonarop (69—30 rr.
710 H. 3.) U3 MakeJoHcKo tuHacTtuu [Tronemees (JIarngoB) NOCTOSHHO OKpykajia ce0st MilaieHIIaMU
Y YTBEPKJa/a, YTO OHH MOAJEPXKHUBAIOT €€ MOJIOOCTh. [1on1oOHBIMI MeTOIaMM MOIB30BAIUCH MHO-
T TIPaBUTENN, HaITpuMep, YnHruc-XaH U MHOTHE JIpyTHeE.

Ucropus obmenus naps JlaBuna ¢ kpacapuiieir ABmcary CyHaMHTSIHKOUM CTajla HaCTOSIIIEH
JIereH/1oN M 0OHa/Ie)KMBajla MHOTHX TOXKHMIIBIX JIIOZIEH, KTO MCKaJl JMKCUP MOIoAocT. OpHUruHaib-
HBII METOJI OMOJIOXKEHHS C TEX IOP CTAJIA Ha3bIBaThb «CYHAMMUTU3M».

CyHamMuTH3M MNepe:xuil cBoil Hactosiuid peHeccanc B X VII Beke, ocooeHHo Bo PpaHimy, rie
naxe ObLI OPraHU30BaH JOCTATOYHO MACCOBBIN OM3HEC IO OMOJIOKEHHUIO CTAPBIX JIIOZIEH.

CyluecTBOBAJIO MHEHHE, YTO TOKWIBIE JIIOAW CTAHOBATCS SHEPreTMUECKMMH BaMIIMPAMHU.
Henocratok cBoel sHepruu MoXUION OpPraHU3M IBITAETCS] KOMIIEHCUPOBATh 33 CYET SHEPIUU JIPY-
I'vX, B OOJIBIIMHCTBE CIydaeB — MOJIOABIX Jofeid. HecMoTpsl Ha TO, 4TO HUKAKMX MOJOXUTEIbHBIX
PE3yJIbTATOB OMOJIOKEHHS IIPU UCIIOIB30BAHMM TaKUX METOAMK 3apEerucTpUpOBAHO HE ObLIO, Mpe[-
CTaBJISIETCS, YTO B 3TOM €CTb JOJIs NIpaBIbl. B 3T0il MeToAUKe IBHO He XBAaTAJ0 OJHOIO IJIaB-
HOT'0 3JIEMEHTa — KOHI[eHTPAIuu OMO9HEPTrHH OT MOJIOABIX OPraHU3MOB Ha CTaphble.

B 1889 ¢paniysckuit yuensiit lllapne Dayapn BpoyH-Cekap BBen ceGe Moj KOXKY BBITSKKY
U3 CEMEHHBIX KkeJie3 codaku. OH oduImanbHO 3asIBUI 00 M300PETEHHOM UM HOBOM CIIOCOOE OMO-
noxenust. CHadasa 310 ObUIO BOCIPHHSATO Kak ceHcanusi. OqHako, eciy 3ppeKT u Obl1, TO BechbMa
KpaTkoBpeMeHHbII. bpoyH-Cekap Haya oueHb ObICTPO APsAXJIETh U Yepe3 MATh JIeT yMep B BO3pacTe
76 ner.

B Hauasie npoIIoro CTONETHS BIACTUTEIEM YMOB B HAyYHOM MUPE CTaJl aBCTPUUCKUAN yUEHBIH,
ouonor Jiren [reitnax (1861—1944). CunbHoe cTUMY/MpYIOILEe IeHCTBAE HA MYKCKYIO JKele3y
OKa3bIBacT MEPEBA3KA CEMABBIBOAALIErO NPOTOoKa. C 3TOM LIEJIbI0 OH IIPOBOAMJI OINIEPALIMK paccede-
HUS1 CEMEHHUKOB U IIEPEBA3KE CEMABBIBOALIETO IIPOTOKA I0J1aras, 4To, NOCTyIasl B TKAHU, TIOJIOBbIE
TOPMOHBI OYyT BCAaChIBaThCsI B KPOBb O0JIee MHTEHCHBHO 1 TEM CaMbIM OyJeT OKa3bIBaTh 3(PHEeKTHB-
Hoe oMosaxkuBaoluee aercteue. llnpoko paspexsamuposannsie onepauunu LlteliHaxa Tak:xe BCKope
npuHecnu pazoyapoBaHue. IlonoxuTenbHble UX MOCIeICTBUSA €CIIM U UIMEJIU MECTO, TO ObLIIM JaJIEKO
HE TaK BEJMKH, KaK 3To o0ellaa peKjiama.

dpaniysckuii xupypr poccuiickoro npoucxoxaenust Cepreii (Camynn) AGpamoud BopoHos
(1866—1951) momy4nn U3BECTHOCTh 32 METOAWKY NMPHBUBAHUS TKAaHHU SIMYEK 00E3bsIH K YesOBe-
yeckuM sAnvkam. IlepsoHauanbHO ¢ nensio omonoxenuss C. A. BopoHOB zenan onepaiyu o mnepe-
cajJiKke O4eHb OOraThIM MOKHJIBIM JIIOASAM SIMYEK Ka3HEHHBIX MOJIOJbIX MpecTynHUKoB. Korma cnpoc
Ha TaKue yCJIyI'M CTaJl 3HAUYMTEJIbHO IPEBBIIATh NPEAJIOKEHNE, OH Hadasl MCIIOIb30BaTh JAJIA Mepe-
CaJIkKi TKaHb C sIMYeK 00e3bsiH. YTOOBI MOKPHITH MOCTOSIHHO PACTYLIMH CHPOC HA OMOJIOTHYECKUH
marepuai, C. A. BOpOHOB OTKpBUT COOCTBEHHBIN 00€3bsTHUI MMTOMHHK Ha ®PpaHity3ckoit Pusbepe.
Cpenu ero nanyeHToB ObUIM U3BECTHBIE B TO BpeMsl OM3HECMEHBI, apTUCThl M NOMUTUKU. Kak cBuae-
TEJIbCTBOBAJIM COBPEMEHHMKH, NEPBOHAYaIbHBIN 3 (eKT OT onepauuii Obul norpsAcaonmi. [Toxu-
JIble JIIOM OYKBAJIBHO OXKMBAJIH, K 3HAMEHUTOMY XHPYPry CTOsiIa OorpoMHasi odepesb. OqHaKo, Kak
0Ka3aJI0Ch, ONIepaly TPUHOCWII JIUIIb BpEMEHHBIN 3(P(EKT, a BIIOCIEICTBUM IIPUBOANIIA K OMEPTB-
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JIeHUIo TiepecakeHHOH TKaHu. [ToBTOpHAs oreparus gaBaia eme Ooree KpaTKOBpeMeHHBIN 3(PdeKT.
[Nocnenyromue oneparyu, BOOOIIE TePsUTA BCIKUIA CMBICIT.

B nocnennue necATuiieTrst yuyeHsle ak THBU3UPOBAIUCH, MBITAsICh KAK-TO UCTIOIb30BaTh MOJIO-
bl OPraHU3MBblI 15 TPOJICHU S JKM3HU ¥ OMOJIOKEHH I CTapbiX. KaKKX TOIBKO OIBITOB HE TIPOBOVIIH
yUeHble, YTOObl OMOJIONUTD CTApblii OPraHM3M C MOMOIIIbI0 Mosioforo. [lepenuBain KpoBb, Hepeca-
JKUBAJIM KJIETKU, B OCOOCHHOCTY CTBOJIOBBIE KJIETKH, IEPECAKUBAIN CEJIE3EHKY, KOXKY U T. [I.

Bbi poBeneHsl COTHU 9KCIIEPIMEHTOB, KOTja CIIMBAIM BMECTE CTapylo M MOJIOAYIO MBIIIIb,
OpraHM30BbIBasI €AMHOE KPOBoOOpaleHre (mapadruos). Y B ITOM-TO CiTydae JIOJKeH ObITh pe3yJib-
tar!?! Mosonple KJIETKH KPOBU, MOJIOZIBIE TOPMOHBI M IPYTH€ MOJIOZIbIe KOMITOHEHTHI, BhIpadaThiBa-
eMble MOJIOZION MBIIIIBIO, TOCTOSTHHO UPKYJIMPOBATIHM B CTapoM opranusme. OHaKo, pe3yabTar Obul
HE MPOCTO OTpULIATESIbHBIN, a YKacHbIN. CTapasi Mbllllb, €CJIM ¥ OMOJIA)KUBAJIACh, TO OUEHb HE3HAYM-
TEJIbHO ¥ KPaTKOBPEMEHHO, a BOT MOJIOfIast MBIIIIb «3apaXkasiach» CTapOCThIO OT cTapoit. U koria yepes
HECKOJIbKO MECSIIEB MOC/Ie Havyasla SKCIePUMEHTa MbIILeH pa3beANHSLIN, TO CTapasi MBIIIIb JOKMBAJIa
CBOH BeK OOBIYHO, U TIPOIJICHUSI KM3HU MTPAKTUYECKN HEe HAOMI0aI0Ch, & BOT MOJIOZIasi MBIIIb YKe
Obl1a CTApO U He BOCCTAHAB/IMBAJIACh.

[TpoBeneHs! IeCATKU THICSY SKCIEPUMEHTOB, MOTPAYEHO Kyuya BpeMEHH U MIJUIMAp/bI JOJIa-
poB. Pesynbrar HyseBoil. O4eBUIHO, UTO YUYEHBIE 11T JIOKHBIM ITyTEM.

MHorue y4eHble MCCIeI0BaIN U3BECTHOE SIBJICHUE MHIYKIUH (PU3UOTOTMUYECKUX MPOLIECCOB
B XKMBBIX KJIETKaX M TKaHSX MOJ] JEWCTBUEM CHTHAJa, MEePeAaBaeMoro UM OT APYTUX XKUBBIX KJIETOK
0e3 HermoCpeICTBEHHOTO KOHTAKTA KYJIbTYPAIbHBIX Cpejl U 0e3 YJacThsi XUMUYECKUX MePEHOCUNKOB
curraina. O630p Bo3nercTBHiA 3Toro Tumna aaH B ctatbe Van Wijk R. (2001). OcHOBBI (heHOMEHOJT0-
TMYECKON Teopuu OMOOTOHHBIX B3aMMOJICHCTBUI TTpeicTaBieHbl B MOHOTpacuu Popp et al., (1992).

OpHUM U3 IPUMEPOB 3TOTO BO3JEUCTBUS SBJISIETCS TaK Ha3bIBAEMbI «MUTOTE€HHBIN» I(PEKT,
orucaHHbil Gurwitsch A.G B moHorpaguu 1926 r. (Gurwitsch, 1926), cornacHo KoropoMy ojHa
IpyIIa pacTUTENbHBIX KJIETOK B (ha3ze MUTO3a MHAYLIMPYET MUTO3 B JPYTOM IPyIIIe KJIETOK, TPU STOM
o0e IpymIibl pa3zeseHbl HeMPOHUIIAEMOW /1T KUIKOW Cpe/ibl KBapIIeBOM MeperopoiKou.

Takske U3BECTHO BO3IEHCTBHE KMBOTHBIX KJIETOK JIPYT HA IPyra, B YACTHOCTH, BJIMSIHAE Pa3BU-
BAIOIIMXCSI SMOPUOHOB OIHOTO OPraHM3Ma Ha SMOPUOTeHe3 3apOIBIIIIEH APYroro OpraHu3mMa, T ecTh,
TaK Ha3blBaeMOE JIMCTAaHTHOE B3aUMOJIEHCTBUE MEXy KUBOTHBIMU KiieTKkamu (Burlakov, 1999).

[To obmieMy MHeHMIO, HanOoJIee BEPOSATHBIMHU ITEPEHOCYNKAMU BO3ICHCTBUI TAKOTO THIIA SIBJIS-
I0TCsl JIEKTPOMArHUTHBIE M3JyueHUs] Majiol MHTEHCHMBHOCTH (cM. MoHorpaduio Biophotons mnoa
penakuueii Jiin-Ju Chang et al. (Biophotons, 1998) 1 ocobenno cratbio B kaure: Bei et al., p.57—64).

[Tocnennue uccnenoBanus rpymnnsl yueHblx nopa pykoBoiactBoM Michal Cifra w3 Institute
of Photonics and Electronics (IPE) Tak:xe oqHO3HaYHO NOKa3a/I1 HATMYKE IEKTPOMArHUTHOTO U3JTY-
YEHUSsI OT JKHUBBIX OOBEKTOB.

B nmarente RU 97636 3axapoga 0. A., (2009) nano onvicanue yCTpoicTBa rnepeaadu JeKTpo-
MarHUTHOTO M3JTy4eHHsI OT MOJIOABIX TIPOPOCTKOB Ha KOXKY JIMIA M TOJIOBBI U UMEIOTCSI HEKOTOPBIE
TeopeThYecKrue 0OOCHOBAHUSI.
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ILTOTHOCTL MOILHOCTH
HaTy4 eHHs, B1/cm 2

{2 3456789 0112
Bpewms, cyT
Puc. 1

B nmarente RU 2108028 aBropoB Kotosa b.C u I'aBunckoro 0. B. (1996), npusenenst pe3yJib-
TaThbl I/I3M€peHI/Iﬁ 6I/IOJIOFI/I‘IGCKOFO N3JIYyYCHUS POCTKOB PA3JIMYHBIX paCTﬁHI/Iﬁ B JUal1a30HE OJIVH BOJIH

or 2 MkMm 110 2 MM (Puc. 1). Ilo ogHOM ocH yka3aHa IUIOTHOCTh MOLIHOCTH W3JTy4YEHHUS (BT/CMz),
a 1o Ipyrof OCH — BO3PACT POCTKOB B JIHSIX.

OpnHako, Bce 9TH yUeHbIe JIHIIb 3a(hUKCUPOBATN HATTMUKE U3JTyIEeHHS )KUBBIX OOBEKTOB U (paKT
BO3JICHICTBHSI €r0 Ha Jpyrue KUBbIe OObeKThl. HUKTO M3 HUX HE MpPOBEpPUJ TO, KaK HM3ITydYeHHUE
OT MOJIOIIBIX OPraHM3MOB MOKET BO3/ICHICTBOBATh HA CTAPHINA WIIM OOJILHOW OPraHU3M.

N3BecTHO, UTO 71eMEHTapHbIE YaCTULIBI 3TO U BEILIECTBO, U TOJIe OIHOBpeMeHHO. Poccuiickuii
yuenblii [letp ['opsieB cuntast, 9ToO M reHbl TaKKe UMEIOT U BEIIECTBEHHYIO, U MOJIEBYI0 COCTABJISIIO-
mnyio. [Ipu Bo3/ieicTBUM Ha CTapblil WM OOJILHOM OPraHu3M KOHIICHTPUPOBAHHBIM JIEKTPOMArHUT-
HBIM U3JTy4YE€HUEM KMBBIX MOJIOJbIX OPraHU3MOB MTPOUCXOIAT KOHKPETHBIE CYIIECTBEHHbIE MOIOKH-
TeJIbHbIe U3MEHEHHSI. DTO, BOZMOKXHO, KOPPEKTUPOBKA cO0eB MH(GOPMAIIIOHHOTO BOJIHOBOTO OOMEHa
MEX/1y KJIETKaMU M OpraHaMu, KOTOpPbIEe TIOSIBJISIIOTCS TIPU CTApEHUH Wi Oosie3Hu. EcTh MHeHwMe, 9To
T€HOM 3TO BCEro JIMIIb TUCK, HA KOTOPbI 3allMcaHa BaskHasi BOJIHOBAsi MH(pOpMaIusl.
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MeTtoauka Il3sana Kanb4:keHa

EnvHCTBEHHBIN reHra bHbld POCCUMCKUI YUYEHBbI KUTANUCKOro npoucxoxaeHus L3san Kanp-
YWKEH J0rajajicsl UCIOoNb30BaTh KOHIIEHTPUPOBAHHOE OMOM3ITy YEHUE MOJIOJIBIX OPraHU3MOB /IS ITPO-
IJICHUSI KM3HU, O3/I0POBJICHHS I OMOJIOKEHHSI CTaphIX WM OOJIBHBIX. B KauecTBe JOHOPOB B CBOMX
9KCIIEPUMEHTaX OH MCHOJIb30BaJl MOJIOZIblE OPraHU3Mbl, HAMOOJIee YacTO MPOPOCTKU PACTEHUH.

Puc. 2

ITocnegHue aecATUIETUS OH UCHOJIb30BAI YCTpOﬁCTBO B BUJIC MCIHOT'O llIapa ANaMETPOM 3.6 Mm
(PI/IC. 2) DTOT MCI[HHfI map XKypHaJIUCThl HA3bIBAJIX TAMHCTBEHHbIM W IHNCAJIU, YTO IIOIIBITKHA €ro
CKOIIMPOBATb HUKOMY HE yIaJIUCh.
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B stoMm 11ape Ha BbicoTe mpuMepHO 90 cM ObLT c/1eNaH JepeBAHHbIN 1Mo, B ogHOM dokambpHOM
30He OblTa yCTAaHOBJIEHA KPOBATh ISl MAIUEHTa, a B APYror (POKAIBHOW 30He CTEH]] C pACTEHUSMH.
LI3s1H yTBepsK1aJ1, YTO MPUHIUIT PadOTHI STOTO I1apa COCTOUT B TOM, UTO C OTHOM (POKAJILHOM 30HBHI,
B KOTOPOH YCTaHOBJIEHbI PACTEHHMSI, U3TyUYeHHE, OTPaKasich OT OJNIMKHEN K PaCTeHHsIM YacTH cepbl
niepegaeTcs Ha yacTb cepbl, KOTOpasi OKOJIO KPOBATH 1 KOHIIEHTPUPYETCS Ha TMallMeHTe.

JaBaiite pazdepemcs UTo ke MPOMCXOAUT Ha CaMOM JeJie.

Ha puc. 3 u 4 uzo6paxen acku3s paspesa buorpona [I3sHa. Ha 3THX 3cKkM3ax KeJNTHIM IIBETOM
n300pakeHbl 0ObeMHbIe, ceprudeckre (hOKaTbHbIe 30HBI, KOTOpbie (POPMUPYIOTCS B pailioHe cepe-
avHbl paguyca cepsl (90 cm ot neHTpa). Pacuernas tonmumza 3tux gokanbHbix 30H 13 cM. Ha puc.
3 BUAHO, uTO (POKAIbHAS 30HA 32 CUET KPUBHU3HBI IPAKTUYECKU HE 3aXBATHIBAET I'OJIOBY M HOTH MaIH-
eHTa. A Ha puc. 4 (pokaibHas 30HA CUJIbHO BBIXOAMT 3a Mpejiesibl MaluenTa. BeicoTa crenna ¢ pacre-
Hussmu 180 cm, a BeicoTa (poKabHOW 30HHI Ha cepenuHe paauyca Oyaet 90 cm. IIpu 3ToM BBICOTA
Jie’kadyero narueHTa Bcero okosio 20 cm. CreioBaTesibHO, B 9TOM IJIOCKOCTH Ha TMarueHTa padoraer
TOJIBKO OKOJIO 25% w3nydeHusi pacteHuit. OctajibHOe M3ilydyeHue mposietaeT mumo. Ha pucynkax
3 u 4 nokazansl: 1 — cTeH ¢ pacteHus MU, 2 — MeaHas cgepa, 3 — akTUBHBIE YacTH cepsl, 4 — naiu-
eHT, 5 — KpoBarTh, 6 — IBepb Ha puc. 3 win pyHmameHT Ha puc. 4; 3, 7 — cpepudeckre 0ObEeMHbIC
(pokasibHBIE 30HBI.

dokaspHasi 30Ha 7, KOTOpask HAXOAUTCS TaKkKe BHYTPU CTEH[IA C pACTEHUSMH UMEET PaCUETHYIO
tomwHy 13 cMm. Ilpu 3ToM, TommmHa creHaa ¢ pactenussmu 70 cm. Toraa dokanpHas 30Ha Oyaer
3aHUMaTh TOJBKO 20% OT 001ero oobeMa pacTeHU.
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L]

Puc. 3

Puc. 4

Ecnu ucxoguth U3 3TOro, TO Ha OMMKHIO K CTEHy aKTHUBHYIO 4acTh cdepbl 3 Oyaer moma-
nath ToibKo 20% wuznydenusi pactenuil. Ho rmaBHoe nake He B ToM. [Ipu u3mydyeHUM pacteHuid
13 (POKATBHOM 30HBI HA aKTUBHYIO YacTh cpepbl 7 OKOJO pacTeHUi MPOUCXOIUT PACKOHIIEHTpPAIUS
W3TYYeHUs1, 3aTEM 3TO U3ITyUeHHE OTPaKaeTCsl OT ITOU YyacTu chepbl v, MPosieTast Yepes3 CTeH I C Ta3u-
KaMU C 3eMJIeil U paCTeHHSIMHU, TOMNAIaeT Ha aKTUBHYIO YacTh cpepsl 7 okoJo KpoBatu. Jlanee u3iy-
YeHUe KOHIIEHTPUPYeTCs Ha marreHTe B (pokasibHOM 30He 7. TakuM 00pa3oM, MpOUCXOAUT MpocTast
repeiaya U3MyvyeHus: OT PACTeHUH K MalueHTy 0e3 KakoW-JIMOO0 KOHIEHTpaluu (CHayajga pacKoH-
LEHTpalvsl, a 3aTeM KOHILIEHTpAIUsi) U ¢ OOJBIIMMU MOTePSMHU OT JABOMHOTO OTPaXKEHUSsI, MPOXOXK-
JeHUsl Yepe3 CTeH] U OOJIbIIOr0 pacCTOsIHUS. DTO PABHOCUIILHO TOMY, UTO MAIMEHT MPOCTO HAXO-
autes Ha paccrosgHuu 5.4 metpa ot pactenuid (90 cmM+360 cM+90 cm). Mcxons U3 310ro, MOXHO
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chesaTh OIHO3HAYHBIN BBHIBOJ, O TOM, 4TO LI35H OMOOYHO ONKCHIBAIT IPUHIIMIT IEUCTBUSI BUOTpOHa.
Ha camom niene, Bce pacteHust co cteHa 1 u3myyaioT MpsiMO Ha aKTUBHYIO 4acTh cepbl 3 OKOJIO
KpoBaTu, U 3Ta 4acTb cepbl 3PPEKTUBHO KOHUEHTPUPYET ITO M3JIYUYEHUE Ha NalueHTe (3elie-
HbIE CTPEJIKM Ha PUCYHKE). A U3Ty4YeHHe PaCTeHUI B APYTYI0 CTOPOHY KOHIIEHTPUPYETCS] aKTUBHOM
4acThio chepbl OKOJIO pacTeHuil U (popMupyeT (POKAIBHYIO 30Hy BHYTPU CTEHJIA C PAaCTEHUSIMH, YTO
HE UMeeT HUKAKOTO CMbICIIA.

o 2004 rona 11351 nenan ceancsl Ha buorpone mo 8 yacos. PekomeHnnoBanHbI Kypc ObuT 30
—40 Takux ceaHcoB 2 pa3a B rof. [IoHATHO, UTO peryJysipHO UCTIOIBL30BaTh BUOTPOH B TAKOM pekume
ObLIIO HEBO3MOXKHO KakK JyIsl MAIIMEHTOB, TaK ¥ JUIs OusHeca. LI3sH mpoBoaui paboTy co crenuanm-
cramu XabapOBCKOrO TEXHUYECKOTO YHUBEPCUTETA TIO0 U3TOTOBJICHHUIO EKTPOHHOTO YCHUIIUTEINS A5
ero buorpona. B 2004 romy Takoi ycuiutesb (C u3iydeHueM Oesoro mryma) Osut co3nmad u L3saH
HayaJs ero npuMmeHsTh. Ceanc B buotpone cokparuics 10 45 MUHYT.

[MpuHIMn paboTsl ycunuTesst ObUT He 10 KOHLA MoHATeH. U3 onucanus yeunurens: «Crnocod
YCUJIEHH S M3JTy4YeHHsI OMOTIOTMUECKOro 00BbEKTa, OTIMYAIONIUICS TEM, UTO JUIsl BO3IEUCTBUS HAa 00b-
eKTbI IIPH UCTIOJIb30BaHNM M300peTenus ,,buorpon L3an*, marent Ne2090613 RU (LI3sn KanbuxkeH,
1995), npumeHsieTcs1 JONOIHUTEIFHOE 00TyYeHre 0OBEKTOB, IOMEIIEHHBIX B MMOCTOSHHOE MarHUT-
HOE T0Jie, JIEKTPOMArHUTHBIM HM3JIyUYeHHeM OT TeHepaTopoB ,,0esoro myma“ B merpoBoM, CBU-
n KBY-nnanasoHax, Bbi3biBasi B 00beKTax 3((PEKT JBOMHOTO JEKTPOHHO-SIIEPHOTO MarHUTHOTO
pe3oHaHca, MpU 3TOM caMu OOBEKTHI, HaxoAsmecs B pokycax ,,buorpona L[3aH", B3aumHO 00y-
YaloT JpyT Apyra MH(POPMATUBHBIM OMOJIOTMYECKUAM JIEKTPOMArHUTHBIM TT0JIEM, BbI3bIBasI YEThIPEX-
3JIEMEHTHBIH JIEKTPOHHO-SIIEPHBII MATHUTHBIN PE30HAHC B CUCTEME, JAOMOJHUTENIbHAS IEKTpoMar-
HUTHAs Heprusi yepe3 3(PpHeKT 4eThPeXIEMEHTHOTO IEKTPOHHO- SAEPHOTO MarHUTHOTO PE30HAHCa
npeBpaiaercsi B tHPOpMaTUBHOE OUOTIOTMUECKOE IEKTPOMArHUTHOE T0JIe OT OOBEKTOB U MOTyYa-
ercst 3(peKT ycuiieHrst OUOIOTMUECKOTO EKTPOMArHUTHOTO ToJisi». [TOMbITKA 3anmaTeHToBaTh YCH-
JMTENTb C 9TUM onrcanueM L[3sHy He ynanach.

LI3sH cumTat, 4yTo MCHOIB30BAHUE TAKOTO YCUIIUTENSI MOXKET ObITh I0OCTaTOUHO BpeaHbM. OH
OrpaHMYMBAJ BpeMsl ceaHca /10 45 MUHYT U KOJIMYECTBO CEAHCOB B Kypce 1o 21, He pa3pelai npo-
BOIMTH ceaHCchl noapsa. HacramBas, yToObl MAlMEHT MOJMyYa 7 CEeaHCOB, TIOTOM TepephiB HefIes,
[OTOM 7 CEaHCOB, OMSATh MIEPEPBIB HEMIEIS U MOCIeIHUE 7 ceaHCoB. L[351H Takke He pa3peniay mpoBo-
IOWTH Kypchl yaine, 4yeM 2 pasa B rof. [Ipu stom cam LI3siH exeqHeBHO paboTal OKOJIO STOrO YCHIIHU-
Tesis o 12 yacoB. CrienuaaucTsl MpeayIpeskIaid ero o ToM, 4To 3To BpeaHo. Haubornee BeposiTHast
npuunHa cMeptu L3saua B 2018 rogy — anurtesnpHoe BO3AEUCTBUE B TeueHuM 14 jier MomHoro 9M
U3JIy4eHus oT 3toro ycuiuressa. OH ymep OT BOCHaJIEHHs JIETKMX B BO3pacTe 85 JIeT, CKopee BCEero
M3-32 HU3KOTO YPOBHSI UMMYHHTETA.

Kompaxos 0bi1 y [[3s1Ha B XabapoBcke B camoMm koHile 2008 roma. [pomen kypc u3 21 ceanca
1o 45 MmunyT B Bruorpone ¢ ycunuresiem. [Tociie 9Toro cymiecTBeHHO Yy dIIuiIoch 3peHue (Obuto +2.5)
1 OOJIbIIIEe OYKH HUKOT/IA HE UCTIONb30BaJl. Tak:ke CTaOMIM3NPOBAIOCh AaBJICHHE U YTy UIIAIACh HEKO-
TOpBIE Ipyrue napameTpbl. KOMpakoB MoOBEpMII B 3Ty TEXHOJIOTUIO U TIBITAICS TOTOBOPUTHCs ¢ LI3s-
HOM 0 coTpyaHuuectBe. L[3sH oTkazascs. [Ipuiiock Hauath Mouck Oonee 3(p(peKTUBHOTO BapuaHTa
KOHCTpYKIMK buotpona. Yepes monroga KoMpakoB npumymMas Takylo KOHCTPYKIIMIO M B CEHTSIOpe
2009 rozma momyuyrs IpUOpUTeT Ha n3oOpereHue. OCHOBHAsI Ujes U300pPETEHUsl COCTOsIa B TOM,
YTOOBI NEPEHECTH AKTUBHYIO YacTh chepbl, KOTOpasl pacrosiaraiach OKOJIO pacCTeHUI Ha pacCTOSTHUE
pamuyca. Torna u hokabHasi 30Ha, KOTOpasi ObljIa BHYTPY CTEH/IA C PACTEHUSIMU TIepEeHeCIach BMeCTe
C 4acTbio cpepbl. ITO MO3BOIMIO CPOPMHUPOBATH COBMECTHYIO (DOKAIBHYIO 30HY B LIEHTPE YCTPOUi-
crea. Ha puc. 5 npeacrasien Bun buorpona u3 narenra RU 2533058 (Kompakos, 2012). CoBmect-
Hasl (pokanbHas 30Ha 6 popMupyeTcs Ha ceperHe paaryca 00ouXx pedIeKTOPOB B IIEHTPE YCTPO-
CTBA, IJIe U YCTAaHABJIMBAETCsI KpoBaTh Jyis MarrieHTa. CTeH bl C PACTEHUSIMU YCTAaHABIMBAIOTCS JIMOO
¢ 00enx CTOPOH y Kaxa0ro pedrekropa, MO0 ¢ OQHOU CTOPOHBI oM ¢ Kpoatbio. [lepbiii bro-
tpoH EKOM o narenty 6su1 moctpoen B 2010 rony B ropone [lepmb (Poccust). Ha puc. 6 nzodpaxken
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nocneqauit buorpon EKOM Takoit KOHCTPYKIIMH, KOTOPBIH ObLT OcTpoeH Bo BeetHame B 2018 romy.
Pasmepn kamepsl bruorpona EKOM 6butn 4x4 mMeTpa. 3a cyeT UCIob30BaHUs IBYX pehIeKTOpOB,
B pa3bl OOJIbIIIE paCcTeHHi, U ABYXCTOPOHHEN (pOKaibHOM 30HHBI, 3¢ dekTuBHOCTH bruotpona EKOM
TaKOW KOHCTPYKIMHU OblIa MpUMEPHO B 15 pa3 Oonee apdekTruBHas, yem buorpon LI3sHa. D10 1mos-
BOJIWJIO UCTIONB30BaTh briorpon EKOM 6e3 ycnmuTens v geiath Kypchl 1o 12 ceaHCOB ¢ ITUTENTLHO-
CTBIO ceaHca | vac.

Puc. 5

Puc. 6 Puc. 6A

Crpansbiii uset ocpeiieHust buorpona EKOM cBsizaH ¢ TeM, UTO aKTUBHOCTb OCHOBHBIX Iapa-
METPOB POCTa pacTEeHUI UMEIOT ITUKU B PailOHAX CUHETO U KpacHoro ceera. Hanbonee apdextuBHOM
SIBJISIETCS] CMeCh — CUHMI 25% ¥ KpacHblid 75%. Ceiiuac BIITYCKAIOTCS CHIELIMAIbHbIE CBETOIMOHbIE
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uronammns 1 putonenTs. B 2010 ux He BHITyCKAJIUM U PUXOJUIIOCH JIe/IaTh OCBEIIEHUE, COCTOsIIIEee
13 2 KpacHBIX U OJHON CUHEN CBETOJUOIHOM JICHTHI.

[Nepeoie nBa Briorpona EKOM Obliu caieniaHsl U3 Me/id, Takxke, Kak u buotpon [[3sHa. [Totom,
kak buorponsl EKOM, Tak 1 koMIiakTHble BUOTpOHBI A€1anch U3 amioOMUHMSA. DTO CBSA3aHO C OTpa-
JKaTeJIbHBIMU CBOMCTBaMU MeTayuia. M3iydeHue pacteHuii ObU1o 0OHAPYKEHO POCCHICKUM YUYEHBIM
Anexcangpom 'ypsuuem B 1923 rogy. Eciu ynpoiieHHO, TO OH cenal SKCIEPUMEHTHI C JTyKOM.
Koraa iBe JTyKOBHIIBI HAXOAWIMCH PSJIOM JIPYT C IPYyrOM M OHA M3 HUX OblIa 3apakeHa THHJIBIO,
TO U BTOpasi JIyKOBHIIA 3apaskaiach THUIIBI0. Koraa aBe JIyKOBHIIBI TePMETHYHO pas3fielisiiii CTEKIIOM,
TO 3apakeHus1 He mpoucxonuio. Korna aBe JIyKOBUIIB TEPMETUYHO PA3/esiyiv KBApIIEBBIM CTEKJIOM,
TO 3apaxeHue mpoucxoquio. M3 storo ['ypBud czenan BBIBOA, YTO MEXKIY JIyKOBUIIAMU UMEETCS
HH(pOpMaIIMOHHOE B3aUMOJIEUCTBUE uepe3 u3jiydyeHue B yabrpaduonetoBom (YP) nuanazone, 4ro
M03%e MOATBEPAUIIOCh. [ ypBUY Ha3Basl OOHAPYKEHHOE M3JTyYeHUe MUTOTeHeTHYecKuM. L[3sH roBo-
PWJI, YTO JIYUIIHIA METaslI 17151 BUOTPOHOB 3TO 30710TO, MOXKHO cepedpo, a MOKHO U Meab. OnHaKo,
Cyas 1o rpapuKy OTpa)aTeIbHON ClIOCOOHOCTH pa3HbIX MeTasuioB (Puc. 7) xectkuit YO ¢ pymHaMu
BoytH 0T 100 10 250 HaHOMETPOB 3(PHEKTHUBHO OTpakKaeT TONBKO amoMuHuiA. Hu 30510T0, HE cepedpo,
HU MeJlb B 3TOM JIuarna3oHe 3(pQeKTUBHO He oTpaxaT Y.

reflectance

0.0 Fr=rvrry A — A —

100 1000 10000
wavelength [nm)]

Puc. 7

Pacrenusa u gpyrue Mosozbie OpraHu3Mbl, KOTOPbIE MOTYT MCIIOJIb30BAThCS B KAYECTBE JIOHO-
poB B brorpoHax uznyuaior He Toibko B Y@ nuanazone. OHU MOTYT U3/1y4aTh U B UH(PPAKPACHOM
(VK) u teparepueBom auanazonax, KBY, CBY u naxe B ynbTpa3Byke. B 3Tux quanasoHax meb, Kak
U aJIIOMHHUH, padoTaet xopoiuo. Ho rnpu ucnons3oBannu Meau tepsiercss Y@ nuanasoH.
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Kak ¢phopmupyercss oo0bemHasi
¢dokanbHasi 30Ha buorpona?

OcnoBHasa unes Bcex buorponoB EKOM coctouT B TOM, 4TO peduIEKTOpbl YCTaHABJIMBA-
I0TCS1 Ha PACCTOSIHAM Pajinyca UX KPUBU3HBI. DTO AAET BO3MOXKHOCTb C(POPMHUPOBATH COBMECTHYIO
(pokasbHyI0 30HY B LIEHTPE YCTPOWCTBA, Iie U JIeKUT yesoBek. [Ipumep Takoro ycrpoiicTBa noka3aH
Ha puc. 8.

Puc. 8

[Tnomaap kaxaoro peduexropa Becero 0.6 M2 A peanibHO Ha (hopMUpoBaHKe (POKATbHON 30HBI
paboTal0T MHOTHE COTHHU KBa/IPaTHBIX METPOB pehieKTOpoB. B 3TOM paszienie Kak pa3 v OMUCaHO Kak
9TO TOJTy4aeTCsl.
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O R/2 F

Puc. 9

Ha puc. 9 nokazana yacts cpeprl u ontuueckass ocb OP u3 ee nentpa. IlapasuiensHo ston
OITUYECKO ocH TpoBeseH 1yd AB Ha paccrosiHum a. Uem Gorbliie paccTosiHUE d, TeM OJMKe TOUKa
F k cepe (yron nageHus paBeH yrity OTpa)xeHus).

Ecnu B3Th HECKOJIBKO ITAPAJUIEIIbHBIX JIy4ell, TO OHU C(POPMUPYIOT JIMHUIO HA ONTUYECKON OCH
oT Touku R/2 no Ttouku F 1imMHOM, KOTOpas 3aBUCUT OT paccTOsAHUA a. [JIMHYy 9TON JTMHUU MOXHO
TOYHO PACCUMTATh B 3aBUCHMOCTHU OT pacCTosiHUsA a U paauyca R cdepsl o ¢opmyie:
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Ota ¢dopMysa U ee BbIBOA npuBeAeHsl B onucanuu nareHta RU 2533058 (Kompakos, 2012).
MaxkcumaiibHoe paccrosiaue a st buorpona EKOM cocrasisier 1500 MM, a juist buotpona 13sna
800 MM (TIOJIOBMHA JUIMHBI CTEH/1a ¢ pacTeHusiMu). PacueTHast jyinHa (DOKAJBHON JTUHUM OT TOUYKHU
R/2 no Touku F Oyner nns buorpona EKOM 16 cwm, a ans buorpona 13sn 13 cm.

dopmupoBaHre Takol JIMHUM OT TOYKU R/2 1o toukm F HasweBaioT «cepudeckoir abeppa-
mueii». Cepudeckast abeppaiiust SBISETCA CEPbe3HbIM HEIOCTATKOM B OOJIBIIMHCTBE YCTPOWCTB,
CBSI3aHHBIX C KOHIIeHTparmel sHeprun. OaHako, B ciaydae Buorpona cepuueckas abeppa-
nus asiasiercs cymectBeHHbIM [IPEUMYIIIECTBOM, nockosbKy No3BojisieT c(hoOpMUPOBAThH
00BeMHYI0 (DOKATIBHYIO 30HY pa3MepOM, CPABHUMOW € 30HOU paCITONIOKEHUS BCEX OCHOBHBIX OpPraHOB
yenoBeka. Ecim paccMaTpuBarth, Hanpumep, napadony BMecTo cepsl, To oHa chopMupyeT oKyc
B OJTHOM TOYKe, a He (pokabHyI0 uHuI0. U 910 Oosbinoi HeocTaTtok ajis bruorpona. Kpome Toro,
napaboJia IMeeT OrPOMHBIN HeJIOCTATOK, CBSI3aHHBIN C TEM, UTO y Hee TOJIBKO OJJHA TJIaBHAS ONTHYE-
CKast OCh U U3JTy4YeHHUe TOJIBKO Mapaljie]IbHOe ITOM ocH OyleT KOHIIeHTprpoBaThcs. OcTallbHOE pac-
ceercs. B cpepe 310 coBCcem He Tak, HO 00 STOM HUKE.

B 4/ AH A

¢
a 2 p
A i

O RS P

> — ,
- 5
pacmeHus AH /

3000x2200

Prc. 10

Ha puc. 10 Mbl 106aBMIM el1le HECKOJIBKO 3JIeMeHTOB. [IpeicTaBuM MoTOK JTydel mapasiiesib-
HBIX ontudeckor ocu OP. B nogapnsiomem OOJBIIMHCTBE YCTPOWCTB, UCTIONB3YeMbIX B MUPE TaKOW
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IMOTOK IMPUXOOUT OT 6€CKOH6‘{HO YAQJICHHOI'O TOY€YHOI'O UICTOYHHKA (CBH3I>, paanosioKanus, OHTI/IKa).
910 Kkiaccuka. OnHako, BUOTPOH 3TO He KJlaccuMKa M TaKOU ke MOTOK MapalIeSbHbIX Jiyuer (op-
MUPYETCsl OT CTeH[Ia C PACTeHUsIMU (TIOKa3aH 3eJICHbIM I[BETOM), KOTOPBII YCTAHOBJIEH B PACKPHIBE
chepuueckoro pediekTopa, pasymeeTcsi ¢ HEKOTOPHIMU MCKaKEHUSIMH M3-32 OJIM3KOTO PaCcCTOSTHUS
pacrnpeneneHHOro NCTOYHUKA OT pedpieKTopa, KOTOpble MPUBELYT K ONPeIeIeHHOMY YMEHbIICHUIO
Ka4ecTBa KOHILIEHTPAIMH, YTO Jaxe MOJIe3HO 111 BUOTPOHHON TeXHONIOrHH, T/ie HaJ0 CO3JaTh 00b-
eMHYyI0 (poKaJIbHYyI0 30HY. Bee pacrenus, umeromuecs Ha creHie B bosbimom buorpone (Puc. 6),
KOTOpBIX MpuMepHO 250 ThIcAY, U3yvas napajieiabHo ontudyeckoit ocu OP copmupylor (okais-
Hyto uHuo FoF. Ha puc. 10 nokaszaH xop j1yueil OT TpaBUHOK, KOTOpPbIE HAXOAATCS B TOYKax 1—
5. Ilpu sToMm, amst popMHUpOBaHUSI 3TOH (POKAIBHOM TUHIK OyneT padotarh yacth cepnl P1 pazme-
pom 3000x2200 MM (TTpoeKIrs pa3Mepa CTeHAa ¢ pacTeHusAMH Ha cdepy). Takum oOpaszom, Oyaer
250 ThIC napauienabHbIX Jiyderd oT 250 ThIC TpaBUHOK Ha ydacTok cgepbl pazmepoM 3000x2200 mMm.
W BCE 511 1yum otpazsrcs ot cepsl 1 chopMupyroT pokaabnyro Juanio FoF niaunoii 16 cm!

Ecmu 6b1 310 OBLTA Tapadosia, Ha 3TOM Bce Obl U 3aKOHUMIIOCh. Bee a1u 250 ThiC JTydeit ObL Obl
YeCTHO Cc(pOKycHpOBaHbI B OIHOM TouKe. M3iyuenue ¢ nqpyrux HampasieHui pacceercs. Ho cepa
padoraer COBCEM HE TAK!

>3

() R/

pacmeHus

Y S0P rriesi g, BV
PNMD x 2 20MD swsma

Puc. 11
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Teneps paccMotrpum puc. 11. [ToHsTHO, YTO U3 LIeHTpa cpepbl Ha €€ TOBEPXHOCTh MOKHO TPO-
BECTU CKOJIbKO YTOIHO COBEPILIEHHO PaBHO3HAUHBIX onTuyeckux oceid. Hanpumep, ocu OP2 u OP3.
Torma Bce 250 ThIC pacTeHuil co cTeHaa OyayT IpyKHO M3ITydaTh U MapajuiebHO STUM OCSIM M COBEp-
IIEHHO TaKxe cOpMHUPYIOT J1B€ (hOKaJIbHbIE JIMHUU Ha onThueckux ocsix OP2 u OP3 pymHo# 16 cMm.
[Tpu sTOoM, Ha popmupoBanue (pokanbHOU JMHKUU Ha ocu OP2 Gynmer paboTaTth yacth cepbl P2
takxke pazmepom 3000x2200 (mpoekius Ha chepy CTeH/Aa C pacTeHUsIMU B HarnpasjeHuu ocu OP2).
N na popmuposanve okaapHoi JuHMKA Ha ocu OP3 Gynmer padorars yacth cepsl P3 pazmepom
3000x2200 MM 1O aHAJIOTUH.

Takxe, u3 neHTpa cpepsl O MOKHO IMPOBECTH MHOKECTBO JPYrUX Ocell (JieBee, mpasee, BhIIIE,
Hke). U, mockonbKy 250 ThIC pacTeHMi OyayT M3JIy4arh MapajuieJbHO U STUM HOBBIM OCSIM, TO
Ha BCEX 9THX HOBBIX OCSIX Takke OyaeT (hopMHpoBaThes (pOKaIbHasI JIMHUS JUIMHON 16 cM ¢ moMo-
uipio yactu cepsl pazmepom 3000x2200 MM! A 3TO THICSYM ONITUYECKUX OCEH B TIpe/ienax yIrioBOu
aneprypsl peiekTopa B BUe cermMeHTa cepuyeckoil MoBepxHocTU. Benp ock, oTcTosmas ot apy-
O Ha IoJ rpagyca yxe Oyaer (hopMHUpOBaTh CBOIO, COBEPIICHHO HE3aBUCUMYIO (DOKAILHYIO JIMHUIO
OT u3Iy4eHus Bcex 250 ThIC pacTeHUH C Ipyroro HarpasJeHUs U Ha (POPMUPOBAHUE ITON (POKaTIb-
HOU JIuHUM OyzieT padoTaTh qpyrasi COBEpIIEHHO He3aBucuMasi 4acthb cepsl pazmepom 3000x2200
MM. Takum oOpazom, Ha (hopMUpOBaHUE COBMECTHOU (hoKaibHON 30HH buorpona EKOM Oyner

pabotatb 6onee 60000 e nosepxHoctu pedekropos. Hanpumep, yrmiosas aneprypa pedriekropa

buorpona EKOM 40x60°. Ecim orrrudeckue oc Oy/yT yepes Mol rpaayca, To Ha pediekTop OyieT
padotatb 80x120=9600 ontrueckux oced. Ecm Ha Kaxayio Takyio och OyaeT paboTaTh COBEpIIEHHO
He3aBucuMast Jacthb pediekropa pazmepoM 3000x2200 mm, To oOmias miomags OyIeT COCTaBIsITh

Gomee 60 000 M> (3M x 2.2M x 9600=63360m). Ha Kpasix pedekropa Oyaer padoTaTh TOJIBKO MOJIO-
BUHA IUiomaay pediekropa. Toraa odmas a¢pdekTrBHas 1UIomaab oaHoro pediektopa Oyner 6omee

30 000 M%. A 1Byx pediektopos Gonee 60 000 m2.
Takum odpazom, Oyaet ccpopmupoBana cpepunueckass 0o0bemMHas pokaabHas 30HA
TOJIIIII/IHOI7I 16 CM, OTME€YE€HHaAsA KPaCHbIM IBE€ETOM. Hpnqu OY€Hb BLICOKOﬁ KOHI€EHTPpaIunun.
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KoHen 03HaKOMHUTEJIBHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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