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HIPE/TUC/IOBHUE.

V3BeCcTHO MHOTO METO/IOB OLIEHKU COCTOSIHUSI OKpY>Karolllel cpefibl. BaxkHoe
MeCTO Cpe/ii TaKUX MEeTOZI0B 3aHUMaeT OMOWH/IMKALYS - HaOJTIo/ieH st 3a TToBeJieHueM
JKUBBIX OPraHU3MOB WJTH OL[eHKa WX CBOUCTB. Ellle aHTHUHBIE yueHble 0OpaTuiv
BHUMaHHe Ha CBsi3b 00/IMKa pacTeHHI C YCJIOBUSIMU B cpejie ux obutanus. YKuBimii B
287 1. 1o H.3. B [IpeBHeii ['peryiu TeodpacT Hamvcas MIMPOKO U3BECTHYIO paboTy
«[Ipupoza pacteHuti», B KOTOPOU COZIEP>KUTCSI HEMaso COBETOB, KakK I10 XapakTepy
pacTUTeNbHOCTH CY/IUTh O CBOMCTBAaX 3eMesib. AHa/IOTHYHbIe CBE/IeHHSI MOYKHO
BCTPETUTH B TpyAax pumsisiH KaroHa u [Tmnuus Crapinero. Vzgeto 6uovHAUKaMK 110
pactenusim chopmysnupoBarn eiie B 1 B. 70 H.3. Konymenna: «PauumenbHoMy X0351UHY
nodobaem no sucmee depesbes, NO MpABAM UAU NO YHce NOCNeswuUM N100am umemnb
803MOXHCHOCMBb 30pago CyOUmMb O C80LICMBAX NOUBbI U 3HAMb, UMO MO}em XOpOwo HA
Heli pacmu». MeTozbl OMOMHAWKALMY B HAaIllM IHU HE TOJIbKO He yCTapesu, HO
HaxopsT Bce Oosiee HOBbIE ¥ MHTePECHBIE MyTH Pa3BUTHSI.

UYeMm ke Tak MpUBJIeKaTeIbHbI OMOIOrUyeCcKre UHAUKATOPBI /IS
vccnenoBareneil? [1aBHOe - peaki[y MHIMKATOPHBIX KUBbIX OPraHU3MOB OU€Hb
YacTo UMEIOT O0IIMi GHOIOrMUeCcKHiA CMBIC/T U, B YaCTHOCTH, MOTYT OBbITh
repeHeceHbl Ha uerioBeka. KpoMe Toro, Takue OL|eHKH, KaK TOBOPSIT yueHbIe,
«HHTerpajbHbI», TO-eCTh OHM YUUTHIBAIOT BeCh KOMILIEKC (PU3UUECKUX U XUMHUUeCKUX
(hakTOpOB, KOTOpBIE TIPUCYTCTBYIOT B CpeJie 00UTaHMUS.

B 3TOM mocobuu onvcaH OJUH U3 HOBBIX METOZ0B OMOWH/IMKALIMHY, KOTOPBINA
MOXXHO MCII0/Th30BaTh B pabote ¢ getbMu. OH He TpebyeT J0pororo 060pyAoBaHUs U
peakTrBOB. OH M03BOJISIET B KOPOTKHE CPOKH MOJTYYUTh OOILIYIO OL[eHKY 3[]0POBbSI
cpeJibl B omipeZie/ieHHOM MecTe. [IeTu ¢ y0BO/bCTBUEM NIPUHUMAIOT y4acThe B
WCC/Ie/IOBaHUM TI0 3TOM MeTO/IMKe, TaK Kak 3/1eCh eCTb UHTepeCHbIe [i/isi HUX BUZbI
JlesITe/TbHOCTH. DTOT MeTo/, He HaHOCUT yirepba >KuBoii ripupoze. Y ripu BceM npu
TOM 3TO HacTosiIIlee HayYHOe MCC/IeZloBaHNe, KOTOPOe 1oTpedyeT OT UCTIO/THUTe IeH
BCeX OUeHb BaKHBIX [I/Is1 HACTOSLL[ETO YUEHOTO KaueCTB:

® BHMMaTe/bHOCTH MPU BBIOOPE MeCTa UCC/IeOBaHUSI U 0OBEKTOB.

e TOYHOCTU U aKKypaTHOCTHU B TIPOBeJJleHUH M3MepeHUN 1 3arioIHeHUU

TIPOTOKOJIOB MCCJIeI0BaHUSI.

e TeprnieHus: B HAKOTUIEHWH HEOOXOAMMOTO 00beMa JIaHHBIX.

e Tiare/bHOCTU U AKKYPaTHOCTH B pacueTaxX CpeHUX BeJTMUMH.

e TBopueckoro BoOOOpa)keHHs B (hOpMY/IMPOBaHUU BLIBOZOB U O(hOPMJIEHUN

pe3y/ibTaToB PaboThl, TAK UTOOBI MOYKHO OBIZIO TIO3HAKOMUTL C HUMU
TIPYTUX.

[Tpu moAroTOBKe MOCOOMST MBI CITO/Th30Ba/I HAayUHbIe JAHHbIE, C KOTOPBIMHU
BbI TO)Ke MOyKeTe TI03HAaKOMUTbCSI 10 CTaThsIM B HAYUHBIX )KYPHajIaX U KHUTaM,
KOTOpbIe MbI IPUBOZIMM B CIHCKe JMTepaTypbl. Kpome TOro, Mbl 110/1b30BaIMCh
«Memooduueckumu pekomeHOAYUAMU NO 8bINO/IHEHUIO OYeHKU Ka4yecimea cpeobl no
COCMOSIHUIO JHCUBBIX OP2AHU3MO8 (0OYeHKd cmabu/ibHOCIU pa3euimusi HCUBbIX
0p2aHU3MO08 NO ypOGHI0 acummempuu Mop¢os02uyecKux cmpyKmyp)», KOTOpble
Ol yTBepK/eHbI pacriopsbkeHreM Pocakonorun Ne 460-p ot 16 okTsi6pst 2003 1.
YToObI TTO3HAKOMUTBCS C ITUM JIOKYMEHTOM, HeOOX0JUMO 00paTUTLCS B OvyKaMIImiz
TeppuTOpHUasbHbIi opraH MIIP Poccuu (Haripumep, MecTHOe yripaB/ieHue
TIPUPOZIHBIX pecypcoB). B rnosHoM o6beme 3TOT JOKYMeHT TipeJiHa3HaueH /1/ist
CrelManrMCcTOB, HO HEKOTOPbIe UCC/IeJOBaHUs 110 ITOMY MEeTO/y MOTYT MPOBOJAUTh U
IIKOJIbHUKHY.



B 3TOM MOXKHO yOeaUThCSl Ha HECKOIbKUX TIpUMepaXx, KOTOpbie BK/IFOUeHbI B
nocobue. Bo-niepBbix, jieToMm 2002 T. MBI CITeI[UaIbLHO AJist yuacTusi B IV
Bcepoccuiickom koHKypce «UesoBek Ha 3emre» o HOMUHALUKU «CemeiHble
KOJIIEKTUBbBI» TPOBEJIY C IeTbMH TaKue UCC/IeIOBaHUSI B CBOEM [JauHOM TOCeJIKe TO/
Mocksoii. Bo-BTopbix, B Mae 2003 ¢ nMOMOI1bIO 3TOT0 MeTO/ja Mbl C TPYIIION JieTeit
WCC/Ie[,0Ba/Iv COCTOSIHUE NTPUPOJHOU cpeibl oz, BopoHexxewM, rae npoxozuia B 3TO
Bpemsi XI MexayHapogHasi koHdepeHus « MATEMATUKA. OFPASOBAHMUE.
OKOJIOI'vsd. TEHJEPHBIE ITPOBJIEMBbI». B-tpeThux, B ceHtsiope 2003 . st
M03HAaKOMUJ/IA C STUM MeTO/|0M IIKOJIbHUKOB U CTyleHTOB AcTpaxaHu. I pymmna
CTY/IEHTOB ACTpPaxXaHCKOTO TeXHMUYeCKOro TOCyHHUBepcHuTeTa 00csieioBaa ¢ ero
TOMOILIbIO TEPPUTOPUH JBYX [€TCKUX CaZloB. DTU pe3y/bTaThl CTYAEHThI pe/iCTaBUIN
B ceHTs10pe 2003 r. B Actpaxanu Ha VIII MexxayHapoHOH KOH(epeHIUH
«Obpa3soBanue. JKoyorusi. JKOHOMUKA. VTHpopmaTrka» 1 B Hosiope 2003 1. B MockBe
Ha V Poccutickoli KoHdpepeHImu «I1po6siemMbl ¥ MepCreKTUBbI 9KOJIOTHUECKOT0
00pa3oBaHUsI ¥ BOCITUTaHUS B ZIETCKOM Ca/ly Y Haya/bHOM IIIKOJIe».

Bce, kTO yyacTBOBas B paboTe 110 3TOM MeTOAWKeE, TTPHU3HAIOT, UTO ee
BbITIO/IHEHHWe TpeOyeT OO/BIIIOro yIopcTBa M HACTOWUMBOCTH, TaK KakK HY>)KHO OueHb
TOYHO TIPOBO/IUTH MHOTO Pa3 MO/IPsiZl OIMHAKOBbIEe M3MePeHHs, a 3TO /ISl IIIKOJTbHUKOB
oYeHb HerpuBbIUHOE fieno. ([To3ToMy, oueHb Ba’KHO, UTOOBI y Takoi paboThl ObLI
HaCTOSILI[UM HAayUHBIM PYKOBOJUTE b UM UeJIOBEK, KOTOPBIH CITeI[Ha/IbHO 00yUmsICs
paHblile UMEHHO 3TOMY MeToZy). Ho 3TOT Tpyz MOTOM OKyraeTcsi CTOPULIEH, TaK KakK 1
caM y3Haelllb HaCTOSIIIUNA CeKpeT MPUPOAbI, U PYTUM MOKEIllb er0 OTKPBITh. A Be/lb
3TO TaK UHTEPEeCHO!

C orpomMHBIM yZIOBOJILCTBUEM [IETH TIOC/Ie OKOHUaHUsI pPaboThI rogbupanu
CTUXH U PaccKasbl /Jis1 BK/IFOYEHUsI UX B OTYeT U B YCTHbIE [JOK/Ia/jbl, PUCOBa/U
rpaduKu U CIOXKeTbl Ha TeMbI UCC/e/JoBaHUsl. HeKoTopble U3 TaKMX TBOPUYECKUX
HaXOZIOK BbI YBU/IUTE HA CTPaHULIAX ITOCOOUS.

[Tocne Takoro AAMHHOTO TIPEAKCIOBHUS He MelllaeT U K ey pUcTynuTb. Ho
HauHeM MbI ero BCe >Ke He MPsIMO C MeTOZa, a C BCTYIIEHHSI.

BCTYIIVIEHUE: Yenoeek u IIpupoda.

Korza-To Hally npeky He OTAe/siid ce0si OT MPUPO/bl. DTH APEBHUE
TNpe/iCTaB/IeHrs] COXPaHWIUCh B HAPOJHBIX 00psiiax, TIeCHsIX U TaHIlaX, MMOC/IOBULIAX U
noroBopkax. Cka3aHusi 1 MU(BI BCeX HapOJ|0B MHMPa OTPa’KaroT Hepas/e/bHoe
eIMHCTBO UesioBeKa v pupozbl. Yenoseky 111 TeicsiueneTusi, oburaroieMy Ha
MaJIeHbKOH roy0oi rjiaHeTe 1Mo uMeHu 3emiist, [Ipupo/ja KaXKeTcst UeM-TO CTPaHHBIM
Y fanekuM. bosbliiasi yacTh /r0fiel )KUBeT B TOpo/iax, Mosyuasi BOAY, BO3AYX, MHILLY,
TEeIIO Y 3allUTy OT HEeIorofbl C MOMOLLBI0 TeXHUYECKUX cpeAcTB. C uygecamu
TIPUPO/IbI OOJBIIIMHCTBO TOPOACKUX YKHTeJIeH BCTPeUaeTC sl TOMbKO Y SKPaHOB
Te/IeBU30POB WIX Ha JIeTHEM OT/bIXe 3arOPOJOM.

Korza-To uenoBeka ryrasy CU/bl IPUPOALI ¥ OH MPUITKCHIBAJI BJAaCTh HAJL
3TUMHU ciiaMu boram u Bosie6HMKaM. [TocTeneHHO yM, TF0003HATebLHOCTD U
HaCTOMYMBOCTS JItOZlel CO3/anu HayKy, MOCTUI/IU C ee TIOMOLL[bI0 3aKOHbI, KOTOPbIM
TOAUUHSIOTCS CHJIBI TIPUPOJBI, U CO3/a/IU C MTOMOLLbIO 3TUX 3aKOHOB OTPOMHO€e
KOJTMUECTBO Pa3HOOOPA3HBIX TEXHUUECKUX CPECTB, CIIOCOOHBIX TIOMEPSITHCS CH/IaMU
¢ camoti [Tpupopoii. UenoBeky He cTpaiHbl O0iee HOUHAst TEMHOTA, XKaX/a U XOIOo[;:
CUJIbI 3/IeKTPUUECTBA J0CTaB/ISIOT B HALLIW JKUJIUILA CBET, BOAY U Tery1o. YUesoBeka He
MyTatoT PacCTOSTHUE U BPeMsi: COBPEMEHHbIe TeEXHUYeCKHe CpeiCTBa C OTPOMHOM



CKOPOCTBIO MIepeHOCST JItoflel M3 OJHUX KOHLIOB IJIaHeThl B IpyTrue, TIOMOratoT

0011jaThCs HAa PaCCTOSTHUM, XPaHUTh MH(OPMALMIO 0 MUHYBILNX COOBITHSIX.

[ToueMy ke He MTOJIHUTCS Hallla FOPO/CKast )KU3Hb /10 KpaeB pajjOCTbIO U
cuacTbeM TiobeuTene Haz cunamu [Ipupoapi? Crout 3agymarbcs. [lepBoe, uto
TIPUXOJUT Ha yM — O0sie3HU. 3aTeM — IPUPOHbIe KaTacTpodbl. 3aTeM -
repeHaceIeHHOCTD TUIaHeThl M CBSI3aHHbIE C 3THM JKOJI0TMYeCcKue TIPo0sieMbl:
WCTOLLleHHe MMPUPOJHBIX PECYPCOB Y 3arpsI3HEHHOCTD IJIaHeThl OTX0JaMU
TeXHWYeCKHUX MPOU3BO/CTB. VM HakoHell — Hepa3ra/laHHble TalHbI /1a/1eK0ro KOCMOCa,
KOTOpbIe BCe OoJIblile MPUTATUBAIOT U MyTal0T YeoBeKa, OCBOMBIIIETO TIPOCTOPEI
POJHOM MJIaHEeTHI.

YBh1! HenoBeKy MoKa ellje oueHb /aneko [0 MOJTHOW He3aBUCUMOCTH OT
[Mpupogpl. [To3TOMY Tak Ba)KHO, YTOOBI ¥ B HALLIM [IHU YM, TH0003HATeILHOCTh U
HaCTOMYMBOCTb JItOZlel TIPO/Io/Kany pa3BrBaTh HAyKYy, MOCTHrasi C ee TIOMOILIbIO BCe
rnyOoke U TIy0yKe 3aKOHBI, 110 KOTOPBIM CyIiecTByeT [Iprpozia Ha TyiaHeTe 3eMmiis,
yTOOBI C TIOMOIIBIO HAYKH ZleJiaTh XXKU3Hb JTH/iel Bce Oosiee 3[0pOBOM U CUACTIMBOM.

C uero HayaTh? MoyeT OBITB MPSIMO CO 3A0pOBOro 00Opa3sa >ku3Hu? Ha 30T
CYeT eCTb MHOIO KYJ/IbTYPHBIX [TPaBWJI, 3Hasi KOTOPble MOXXHO CKOHCTPYMPOBATh I10
CBOEMY BKYCY CaMbIii TIOAXOASIIHN /17151 ce0si IMUHO PeXXUM paboThl M OTAbIXa,
MUTAHUS U 3alUThl OT Oosie3Hel. Ho oHUX MpaBW/I TMYHOTO TTOBeIeHHUSI
He/J0CTaToYHO. XO0poIIo Obl ellje 3HaTh, He TIO/CTePeratoT JIM Ballle 3710pPOBbe KaKue-
HUOYZIb K0o/IoruUeckre onmacHoCTH. OKa3biBaeTCsl, MOXKHO CBOMMHM CHJIaMH TPOBECTH
HCC/IeloBaHKe, HACKO/IBKO 30p0OBa OKpYy»Karolljasi Bac IpUPOAHas cpeja, eciu
WCII0/Ib30BaTh TOT METOZ, O KOTOPOM MbI BaM CKOPO paCCKaKeM.

OTO UHTepeCHOe 3aHATHEe MOKHO [IOPeKOMeH/10BaTh XOHbIM HCC/Ie/loBaTeIsiM B
JleTHee BpeMsi. 3aMeuaTe/ibHO OHO TeM, UTO MOJXOJUT U [i/isl TOPOACKUX YCIOBUN U
[uist 3aropogia. Ho TosmbKo 00s13aTelbHO HY>KHO BbIOpaTh BpeMsi, KOT/ia TIOTHOCTBEO
PaCKpOIOTCS JIMCThSI Ha pacTeHUsix. HasbiBaeTcst 3TO 3aHATHE OUeHb MY/IPEHO: OLleHKa
3/10POBbSI IPUPOJHOM CpeZibl 10 MOP(O/IOrMUeCKUM TIPHU3HAaKaM HapylleHus
CTaOW/IbHOCTU PA3BUTHS XKUBBIX OPTaHU3MOB.

[Tpugymanu 570 3aHsITHe yuyeHble. Bamy pogureny, yuurtesns Wiv HayuHble
PYKOBOJUTENN MOTYT TIoAipOOHee y3HaTh 0 paboTe yUeHbIX, TPOUNTAB KHUTH WU
CTaTbU, KOTOPbIE MPUBe/IeHbI B HAIlleM CITHCKe JIuTepaTypbl. Ho uToObI Bally 3aHATHS
T0 TOM MeTOAMKe TIPUHEeC/TA HACTOSIINe HayuHble TUIObl, HY’)KHO OBITh OUeHb
BHUMaTe/IbHBIMU M aKKyPaTHBIMU. B 00111eM: HaCTOSILIMMY MCCIIe/I0BaTe ISIMU.

[aBaiiTe 110 MOPSIZKY.
¢ Bo-nepBbIX, OUeHb BaXXKHO MOCTAPATbCS MOHATh, YUTO UMEHHO Bbl XOTUTE U3YUUThb

U [1ouemy.

e HaumHarh paboTy HY>KHO C TOTO, UTOOBI COOpaTh BCe HEOOX0AUMOe 000pyOBaHHe
Y MaTrepuasibl U HaMeTUThb TUIaH UCC/IeZl0BaHUs.

e Korza Bce ye MOAroTOB/IEHO, TPeXKe YeM MPUCTYTIaTh K cOOpy MaTepHuasa v
HeoOXOAVMBIM M3MepPeHHsIM, Hy>KHO TIOTPEHHUPOBAThCSI B METOZIMKE U
pacripefie/iuTh 00513aHHOCTH MKy WieHaMH TPYIITbl, COOOpa3HO BKycaM U
CIIOCOOHOCTSM KaXKJ]0TO.

® 3areM — IIPOBeCTH UCCJIelOBaHUe 10 HAMEYEeHHOMY Il/IaHy.

¢ Ho Ha 3ToM Baiia pabota BoBce He 3akaHunBaeTcst! OueHb Ba)KHO, TTOJTyUnB
pe3y/bTaThl, 00[yMaThb WX, TIOHATh, UTO )Ke U3 HUX CJIeiyeT, U ChopMyTMpPOBaTh
BBIBO/IbI U3 Ballleld paboThl.



e B mobom ciydae, pe3y/ibTaThl 3aBepIlIeHHON pabOThI HY>)KHO aKKypaTHO M Kak
MOXKHO Oosiee TO/THO OOPMUTE B BUJie OTUETA: ITPU ITOM Y BAC TOTYUHUTCS Liesast
KHUTA C Tab/uijamMu, pucyHKamu, (potorpadusiMy 1 MOSICHEHUSIMU K HUM.

¢ Ecm Bel nopaboTanmu Jo6pOCOBECTHO U C YIOBOIbCTBUEM W BaM HPABSITCS
pe3ysibTaThl, KOTOpbIe Bbl MOIYYWU/IH, T0OCTapaiTeCh 03HAKOMUTb C HUMU TeX, KTO
He y4acTBOBaj B pabore: Apy3eii, pOJCTBEHHUKOB, YUUTeel, Criel[iaTucToB
MECTHBIX TIPUPO/I00XPAHHBIX BEJJOMCTB, KYPHA/TUCTOB.

¢ Hakowertl, xopoiiryto paboTy He rpex MpeJCcTaBUTh Ha KOH(MepeHLuH, (hecTrBae
WM KOHKYPCe, KaK 3TO /le/Iat0T C yZ,0BOJIbCTBUEM MHOTHe IIKOJILHUKYA Poccun n
JIPyTUX CTpaH Mupa.

YACTH 1. OIITUCAHUE METO/JUKHU.

Hayumble ocHO8bI npediazaeMoli MemoouKu.

Hu 717151 KOTO He CeKpeT, UTO >KUBbIe OPraHU3Mbl O4eHb UYBCTBUTE/IBHBI K
M3MeHeHUsIM B OKpYyKarolei ux cpefe. HekoTopble 13 )KUBBIX OPraHU3MOB CJTy>KaT
yZI0OHBIMU /151 UesIoBeKa MHAWKATOpaMU COCTOSTHUS cpeZibl. UTOOBI KMBOM OpraHU3M
ObLT XOpOIIMM OMOWH/AVKATOPOM, Y HEr0 JI0JDKHBI TIPOSIB/ISATHCS JOCTAaTOUHO
BBIPA3UTeIbHO OTBETHI Ha M3MeHeHUsl B OKpyyKatoitleit cpesie. OfHUM U3 TaKKX
BBbIPA3UTe/IbHBIX OTBETOB 0Ka3a/0Ch HApYIIeHHeM CUMMETPUX B CTPOEHUH
HEKOTOPBIX OPTaHM3MOB U UX YacTeil.

OreuecTBeHHbIe U 3apy0e)kKHbIe yueHble UCCIe/[0BaIi, HACKOJIBKO CTPOTO
CoOMIOat0T pa3Hble OPraHU3Mbl CHMMETPHUHOCTD TIPH3HAKOB C JIEBOU U MPaBOi
CTOPOHBI ¥ 0OHAPY)KWU/TH, UTO TPU yXYALLIEHUN COCTOSTHUSI CPe/IbI BCE uallje
BO3HHUKAIOT COOM B TOUHOM COOTBETCTBHH JIEBO- U TIPABOCTOPOHHUX ITPHU3HAKOB.
YueHble TIpe/I/IOKUIN CII0CO0, KaK yUHTHIBAaTh PAa3/IMuMs B IPU3HAKAX C/IeBa U CTIpaBa
U Kak, 3Hasi pe3y/bTaThl TaKOTO yueTa, OLIeHUTh KaueCTBO MPUPOJHON Cpefibl, B
KOTOpOi1 00uTaeT 1uccie/[yeMblii OpraHusM.

B nipuHLMIe TofsATCs Mo0ble TIPU3HAKK, KOTOPbIe MOKHO aKKypaTHO U3MepHUThb
Y CPaBHUTH MeXKAy co00i. JIydiiie UCIIOMB30BaTh /7St OAHOTO M TOTO yKe OpraHu3Ma
HeCKOJIBKO Npr3HakoB. UToObI yio6Hee ObII0 CpaBHUBATH MeXK/y COOO0M OLieHKH /ISt
Pa3HBIX IMPU3HAKOB, BeJTMYMHY aCUMMETPHH CJIe[yeT YUUTHIBATh B OTHOCUTETbHBIX
BeJIMUMHAX. A UMEeHHO, HY)KHO YUWTHIBaTb He TIPOCTO Pa3HULy B IM¢pax, KOTOpbIe
BbI TIO/TyUW/TH, U3MEPHB TIPU3HAKK CJIeBa M CTIpaBa. YUeHble COBETYIOT YUUTHIBATh
OTHOCHTe/IbHYIO BeJIMUMHY, KOTOpast TIo/Ty4yaeTcs], eC/y pa3HULy B Lpdpax assi 1eBoi
Y TIPABOM CTOPOHBI pa3aenuTsh Ha ux cymmy. (Kak 3To aenaercs, OyzieT MoHATHO w3
KOHKPETHBIX TIPIMEepPOB, KOTOPbIe PACTIO/IOKEHBI iajiee B TeKCTe). UToObI 110
pe3y/bTaTtaM TaKuX U3MePeHHUI 1 pacyeToB C/le/laThb BBIBOJ, O KaueCTBe TIPUPOAHOM
cpefibl, BaM TIPU/IeTCs MCC/Ief0BaTh He OfIMH JIMCT U [iaXke He OJJHO pacTeHHe, U
OKOHYaTe/IbHbIe BBIBOJBI /Ie/1aTh TI0 CPeAHUM apr(MeTndecKUM 3HaYeHUsIM. 371eCh
BaM NIPUTOJSTCS ITPHUEMbI TakoW HayKH, KaK CTaTUCTHKA (B TOM BaM, CKOpee BCeTo,
MOHa/I00MTCS TIOMOILb B3POC/IBIX). JJOMyCTUM, MBI 3TO CAe/a/Ii: U3MEepPUIH CTO
JIMCTHEB U TIOACUYMTAIN CpeJjHYe 3HaueHWs. Kak Terepb OLIEHUTD, I7je YC/IOBHUS CPe/ibl
JydIiie ¥ B KaKOM cTerieHW? [{71st HEKOTOPBIX BH/IOB OPraHM3MOB yueHble pa3paboranu
IIKaJTy, KOTOpasi [IOMOTaeT OL{eHUThb CTeTleHb OTK/IOHEHHH B KadeCTBe TIPUPOJHOM
Cpefibl OT HOPMBI.

Yo 370 3a IKana? JomycTum, /ijist onpeie/ieHHOTO BH/ja OPraHU3MOB yueHbIe
OLIeHW/TA BeJIMUMHY aCHMMEeTDPHH TPU3HAKOB B YC/IOBUSIX, OMM3KUX K H/ieaTbHBIM:
HarpuMep, B 1abopatopu, T7e rnofo6paHbl Bce HAWTyUILIFe YCIOBUS [JIsl )KU3HU, UK



B IIPHUPO/ie, HO TaM, I7le HeT HUKAKUX SIBHBIX C/1e[J0B Bpe/JHbIX BO3/IeHCTBUU. DTH
JAHHBbIE YUeHble TIPUHSIN 3a MepPBbIid 0asul. 3aTeM TMOTyUYr/TH pe3y/IbTaThl B YCIOBUSIX
C sIBHO He0/1aronpusTHBIMA BO3JeHCTBUSAMU [i/Is )KU3HU. DTH [JaHHbIe TIPUHSN 32
nsAThIA 0asu1. BoT, K mpuMepy, Kak OyieT BLIIVIAeTh Takas MaTubanibHas 1Kasia.

Tabmuma 1.
CTabunbHOCTD KauecTBo cpenpl
pa3Butusi B baniax
1-1i banin - YC/I0BHO HOpMasibHOE
2-i1 Gann - HauanbHble (He3HaUMTe/IbHBIE) OTKJIOHEHUS] OT HOPMBI
3-# bamn - CpefiHui1 ypOBEHb OTKJIOHEHUM OT HOPMBI
4-11 6ann - CylecTBeHHble (3HAYUTe/IbHbIE) OTKJIOHEHUs] OT HOPMBbI
5-i1 bann - Kputrueckoe COCTOsIHUE

Takue OabHBIE CUCTEMBI OIIEHOK YueHble pa3paboTasiv K HACTOsIIIIeMYy BpeMeH!
JUTSI psifia BU/IOB PAaCTEHUH, Pbl0, 3eMHOBO/HBIX ¥ M/IEKOTTUTAIOIINX. DTOT TIOAXO0/
0Kas3asicsi OueHb T0JIe3HBIM [I/1s1 MPaKTUKU — [1/151 (POHOBOTO MOHUTOPHUHTa (B
eCTeCTBeHHbBIX yCJIOBUSX) U /i1 OL|€HKU MOC/IeCTBUN aHTPOIOTeHHbIX BO3/eMCTBHUM.
Bot nouemy MuHHCTepCTBO PUPOAHBIX pecypcoB Poccuiickoli ®@enepariu
PEKOMEH/|0BaJI0 IIMPOKO MCII0/Ib30BaTh 3TOT MeTOZ, [IPU NPOBeleHNH OL[€HK!
KauecCTBa Cpe[ibl, ee 6y1arorpUsTHOCTH Z1Jisl Ye/loBeKa B LIe/IOM psifie CUTyaluid. A
HWMEHHO, [1JIS:

e OnpegeneHrsi COCTOSIHUSL IPUPOAHBIX PECYyPCOB.

¢ Pa3paboTku cTpaTeruu parjioOHaILHOTO UCIIO/Th30BAHUSI PeTHOHA.

¢ OnpezenenHus TpeebHO AOMYCTUMbIX Harpy30K Jijist TF000T0 perruoHa.

¢ BbIsgB/IeHUs 30H 3KOJIOTHUECKOTO OeICTBUS.

e TIpoBezeHus paboT 10 OLIEHKe BO3JEUCTBHSI Ha OKPY)KAIOIIYIO Cpealy U Mpu
repenpoQuIMpoBaHNY NPeJIIPUITHM.

¢  OueHkH 3(h(HeKTUBHOCTH TIPUPOAOO0XPAHHBIX MEPOTIPUSITUM.

e Coszmanusi 0c060 OXpaHseMbIX MPUPOJHBIX TEPPUTOPHIA.

B 0KymMeHTe, peKOMeHI0BAHHOM MUHUCTEPCTBOM, TPUBEEHbI CITUCKU BH/IOB
PAaCTeHHH 1 )KUBOTHBIX, C TIOMOII[bIO KOTOPBIX MOXKHO TTPOBO/IUTH OLIEHKH KauecTBa
cpefibl BO BCex reorparueckrx 30Hax Ha TePPUTOPUN Poccuu, 3a UCK/TFOUeHHeM
30HBI TYH/Ip, TIOMYIYCThIHb, MyCTHIHb U BBICOKOTOPbsi. MbI TIp€e/ijlaraéM BaM COBETHI,
KakK paboTaTh TO/ILKO C OJJHUM M3 TaKHUX BH/IOB — XOPOIIIO BCEM 3HAKOMOM M JTF0OMMOi
bepe30il.

Ycmpoticmea, mamepuasbl, peakmuebil.

7151 BBITIOSTHEHUS pab0ThI BaM TIOTPebyroTCS:
e Jlyna HanobHast TY 25-2015-0001-88.
e Jluneiika Ha 10 cM c genou genenusi 1 mm 'OCT 427-75.
e Tpancrnoptup c ieHou genenus 1 rpaa. OCT 6-19-417-80.
e [upkynb-usmeputens TY 25-7203014-91.
e [Iunuetsl masHele TY 34-1-37-78.
® bBaHKM CTeK/sTHHBIE [/l XpaHeHUs Marepuarna.
e  Xo/IOAWIHLHHUK OBITOBOM /711 XpaHeHHs MaTepHasia.



®  MUKpOKaIbKY/IATOP.

Co6op mamepuana.

Bri6op zepeBbeB. MiTak, MbI C BaMU [IO/DKHBI UCITO/Ib30BATh /IJIs1 OL[eHKH
KauecTBa CpeJibl IpeBeCHOe pacTeHue — bepe3y nosucsyto (ee TaTHHCKOe Ha3BaHHe
Betula pendula Roth). OueHb Ba>kKHO C TTIOMOILIL[bIO OTIpe/ie/ITe/ s TOUHO YCTaHOBUTD
BUJI pPaCTeHusi U COOMPATh JTMCThsI UMEHHO C Oepe3bl nogucnoll. Bce nepeBbsi, TUCThS C
KOTODBIX BbI OyieTe U3MepsITh /IJIs1 TO/TyueHUsI OLIeHOK aCUMMEeTPUH, JO/KHBI ObITh
MIPMMEPHO OTHOTO BO3DPAacTa ¥ pa3Mepa, a TakyKe PacTH B MOXOXKUX YCJIOBUSIX TI0
OCBeI[eHHOCTH, BIIaKHOCTH U T.[I. PekoMeHzyeTCst BOOOILe UCC/ieJoBaTh /lepeBbs,
pacTyIye Ha OTKPBITBIX yYacTKax (TIO/IsTHaX WM OMYIIKaXx), TakK Kak Jake HeOosbIast
3aTeHeHHOCTh MOXKeT BbI3BaTh y Gepe3bl HapyIlleHusi CTaOU/IbHOCTH Pa3BUTHS.

MecTto cbopa BbI OTIpeziesTe B 3aBUCIMOCTH OT LieJid ucciiefoBanus. Ecmm
BbI XOTUTE TIPOBECTH (POHOBBINT MOHUTOPUHT, BbIOEPUTE HECKOJIBKO MOZETbHbBIX
TUIOLA/IOK B PAa3HBIX 30HAaX M3y4yaeMol TeppuTopun. Eciy Bac MHTepecyeT oLleHKa
TOC/e/ICTBUM aHTPOIIOTeHHOM Harpy3Ku Ha orpeZie/ieHHbIN y4aCTOK TePPUTOPUH,
BbIOEpHTe MOAXOAAIIYIO IJIOMIAZKY, Ha KOTOPOU MPOU3pacTaeT HeCKOIbKO B3POC/IBIX
bepe3 ¢ YKOpOUeHHBIMH HIDKHUMU TT06eraMH, a Takxke 1o0epyTe TUIOMIAAKY C
TIOXOXKMMH [IepeBbSIMU M3 MECTa, 3aBeJJOMOT0 He TT0/IBep>KeHHOTO aHTPOTIOTeHHOM
Harpyske.

[ara c6opa. CObop Marepuasna cjefyeT MPOBOAUTD TIOC/Ie OCTAaHOBKH POCTa
JUCTheB (B Cpe/iHel Mosoce HauMHasi C HHoJIs).

Y bepe3bl nosucnoli MACTbsi COOMPAIOT U3 HIDKHEHN YaCTH KPOHBI PABHOMEPHO
BOKDYT ZiepeBa CO BCeX JOCTYIHBIX BeTOK. CTapaiiTech BbIOMpaTh T0Oeru 0fHOro
THIIa, HAIIPUMeEP, TOMIBKO YKOPOUeHHbIe obery. JINCThs BIOMpaiTe Tak)Ke IPUMEPHO
OZIHAKOBLIe, cpefHero pasMepa. CobepuTe MMCTHEB HEMHOTO OOJblIle, YeM HY)KHO
[U1st I3MEPeHHi, Ha TOT C/Ty4aid, eC/IM YaCTh U3 HUX TTOBPEJUTCS WK ToTepsieTcs. Bcee
JIUCTBS 7151 OHOU BBIOOPKM HEOOXOUMO CJIOXKUTD B TIOJIMATU/IEHOBLIN TaKeT, Tyza
)Ke BJIOXKUTB ITUKETKY. Ha 3THKeTKe yka3aTh HOMepP BBIOOPKH, MeCTO cOopa, JaTy
c6opa.

CobpaHHbIe TUCThSI MOXKHO XPaHWUTh HECKOJTBKO /THEH B TIO/TU3THU/IEHOBOM
rakeTe Ha HIDKHel TIO/Ke XOJI0AUIbHUKA.

ITpoeedenue uzmepeHulti.

[7nist u3mepeHUst TUCT H6epe3bl HY>XKHO TOJIOXKUTD Tiepesi co00i BHyTpeHHelH
CTOPOHOU BBePX. ¥Y Ka)KJ0r0 JIMCTa U3MePSIIOT M0 TSATh NPU3HAKOB CIIpaBa U CJIeBa,
Kak IoKa3aHo Ha puc. 1.

[Ipr3sHaku 1-4 OLIEHUBAIOT C TIOMOLLBIO LMPKY/IS-USMEpPUTesis, YIOl MeXAY
JKUNKamM# (TIpU3HAK 5) M3MepsieTCsl TPaHCIOPTUPOM. [I/isi 3TOro LieHTP OCHOBAHUS
OKOIIIKA TPaHCHOPTHpPAa COBMELLAIOT C TOYKOW OTBETBJEHWS] BTOPOU >KWUIKUA BTOPOTO
MopsiJiKa OT L|eHTPa/bHOW XKWIKU. JTa TOYKa COOTBETCTBYeT BeplurHe yria. KpoMmky
OCHOBaHUS TPaHCIIOPTHpPaA HAaZJ0 COBMECTUTH C JIy4OM, UAYLIMM U3 BEPLUUHBI yIVia U
MPOXOJSAIIUM uepe3 TOYKY OTBETBJIEHMSI TPeThell JKUJIKM BTOPOro rnopsifjka. Bropoi
ny4, 06pa3yroIiuii U3MepsieMblid yroJl, TIOYYatoT, UCTIO/b3ys IUHEUKY. DTOT JIy4 UJeT
Y3 BepIIMHBI YI7Ia U MPOXOJUT M0 KacaTe/bHOW K BHYTPEHHEN CTOPOHe BTOPOM >KUIKH
BTOPOTO TIOpsiZKa. Pe3y/bTaThl MCCIeN0BaHN 3aHOCSTCS B TaO/ULLY.
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Puc.1. Cxema Mopdonornyeckux Mpru3HaKoOB, UCTI0/Ib3yeMbIX /1/Is1 OL|eHKU
cTabubHOCTU pa3BUTHs 6epesbl nogucsnoli (Betula pendula)

1- 1mwMprHa J1eBOM U MpaBOY MOJIOBUHOK JIMCTA. [I/1 U3MepeHus JIUCT CK/a/blBatoT
To1o/1aM, COBMelljasi BepXylIKy C OCHOBaHMEM JIMCTOBOW IUIaCTHMHKU. IloTtom
pasrubaroT JMCT M 10 0Opa3oBaBILENCs CKIaJKe U3MepsieTCsl pacCTOSIHUE OT
IPaHULIb] LIEHTPA/IbHOM »XUJIKY /10 Kpasi JIUCTa;

2- [JIMHA )XWIKWA BTOPOTro MOpsifika, BTOPOM OT OCHOBAHMUS JINCTa;

3- paccTosiHMe MeXXJy OCHOBaHHSIMU NTePBOH U BTOPOM JKUJIOK BTOPOI'O MOPS/IKa;

4- paccTosiHUe MeXK/y KOHLIaMU 3THX JKe )KUJIOK;

5- yrosm mexzy IVIaBHOU JKWIKOM U BTOPOW OT OCHOBaHUS JIMCTA KUJIKOW BTOPOTO
Nopsi/IKa.

Oo6pabomka u ogpopmsaeHue pe3y/bmManoe ucc/1e008aHuli

BenuuuHy acuMMeTpHU y PAacTeHUM PacCUMTHIBAIOT KaK OTHOILIEHWEe Pa3HUIlbl B
OlleHKaxX CjeBa W CrpaBa K CyMMe 3THX OLleHOK. UT0ObI MO/MyuyuTbh WHTErpaibHbIN
rokasarefb  CTAaOW/IBHOCTM — pa3BUTHS, CHayaja  pAaCCUUTHIBAIOT  CPEJHIOI0
OTHOCHTE/IbHYI0 BEJIMUMHY aCUMMETPUH TI0 BCeM TIpU3HAKaM [ijisi KaXKIOTo JIUCTa,
CJIO)KUB OTHOCUTE/IbHbIE BEJIMUMHBI aCUMMETPUU M0 KaXKJOMY TMPU3HAKY U MO/eTUB
3Ty CyMMY Ha YHMCJIO TIPU3HAKOB. 3aTeM PaCcCUMTHIBAIOT CpefiHee apudmMeTHUeCKoe 110
3TOMY TIOKa3aTesto [jisl BCeX JIMCTbEB C OLHOM MOJe/bHOM IuiomaZku. Takas cxema
00paboTKy wucronb3yeTcs AJsi pacTeHui. B Tabmuiiax 2-3 TNpUBOJUTCS pacyeT
CpefiHell OTHOCUTe/IbHOUW Be/IMUMHbl aCUMMeTPUM Ha TPU3HakK /Jisi 5 TPOMepOoB JIMCTa
y 10 pacteHumii.



Tabmura 2

OO6pa3en Tab/IULBI A/ 00pabOTKH JAHHBIX 10 OI[eHKe CTa0W/IBHOCTH
Pa3BUTHSA C UCIO/Ib30BAHNEM MEPHBIX MPU3HAKOB
(mpomepsbl 1UCTa)

Howmep npusHaka*
Homep 1 2 3 4 5
JMcTa
CJleBa | CTIpaBa | CJleBa | CTpaBa | CjieBa | ClpaBa | CeBa | CrpaBa | CjleBa | Cripasa
1 18 20 32 33 4 4 12 12 46 50
2 20 19 33 33 3 3 14 13 50 49
3 18 18 31 31 2 3 12 11 50 46
4 18 19 30 32 2 3 10 11 49 49
5 20 20 30 33 6 3 13 14 46 53
6 12 14 22 22 4 4 11 9 39 39
7 14 12 26 25 3 3 11 11 34 40
8 13 14 25 23 3 3 10 8 39 42
9 12 14 24 25 5 5 9 9 40 32
10 14 14 25 25 4 4 9 8 32 32

* OrnucaHue MPU3HAKOB i1 6epe3bl cM. Bhilie (puc.l.).

1. CHavana [ KaKZOro JIMCTa BBIYMC/SIOTCS OTHOCHUTENbHbIE BeJTUUMHbI
aCUMMETPUH TI0 K&XX/[OMY OT/|e/IbHOMY MPHU3HAKY. [Ipy 3TOM MOAY/b pa3HOCTH MEXIY
oLleHKaMH Npu3HakoB ciieBa (L) u cripaBa (R) e/t Ha CyMMy 3THX ke OL|eHOK:

IL-R|/[L+R],

Hanpumep: JIuct N 1 (tabmuina 1), npu3Hak 1

IL-R|/|[L+R| = [18-20|/[18+20| = 2/38 = 0,052

[TonyyeHHbIe BeJIMUUHBI 3aHOCSTCS B COOTBETCTBYIOIIME rpadbl BCIIOMOTaTeTbHOM
TabJUIBI 2.

2. 3areM BBIYMC/SIIOT BeIMUYUHY aCMMMeTpPUU [Jisi KaXAO0ro JIUCTa T0 BCEM
rpu3Hakam. [17is 3TOro CyMMHPYIOT 3HaueHUs] OTHOCUTE/IbHBIX BeJIMUMH aCUMMeTPUU
0 KaXKZ0MY TIPU3HAKY U JeJIAT Ha YMCJ/I0 TIPU3HAKOB.

Hanpumep, s mucta 1 (cm. ta6s.3) : (0,052 + 0,015 + 0 + 0 + 0,042)/5 = 0,022

Pe3ynbTaThl BBIUMCAEHWM 3aHOCAT B TOCHe[HIOKO rpady BCIOMOraTebHOM
TabMLIBI 3.

3. Ha mocnieHemM 3Tarie BBIYMC/SIETCS WHTETPa/bHBIA TOKa3aTesb CTabUIbHOCTH
pa3BUTHSI - BeJIMUMHA CPeJHEr0 OTHOCUTE/NILHOTO pa3/IMuvsi MeXKIy CTOPOHaMH Ha
npusHak. /[lisi 93TOro BBIUMC/SIOT CpefHee apu(MeTUueCKoe BCeX BeITUUWH
aCUMMETPHUH [ KaKJ0ro JIMCTa (OHU 3aHeCeHBI B T0C/efiHIo rpady Tabmuiibl 3).
OTO 3HaueHWe OKPYIVISIETCSl [0 TPeTbero 3Haka Iocse 3ansToi. B Haiem ciyuae
MCKOMasi BeJTMUKHa PaBHa:

(0,022 + 0,015 + 0,057 + 0,061 + 0,098 + 0,035 + 0,036 + 0,045 + 0,042 +
0,012)/10 = 0,042
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Tabnuia 3

O0pa3sern BcnoMorare/IbHOM Tab/IMLbI /sl pacyeTa HHTerpajibHOro
nokasare/isi JIyKTyMpyHIIeii aCHMMeTPHH B BbIOOpPKe
(mMpuMep 3arno/THeHHsI Ta0/IMIbI)

Homep Homep npusHaka Benuunna
JucTa aCUMMeTpUU

1 2 3 4 5 JIMCTa

1 0,052 0,015 0 0 0,042 0,022

2 0,026 0 0 0,037 0,010 0,015

3 0 0 0,2 0,044 0,042 0,057

4 0,027 0,032 0,2 0,048 0 0,061

5 0 0,048 0,33 0,037 0,071 0,098

6 0,077 0 0 0,1 0 0,035

7 0,077 0,019 0 0 0,081 0,036

8 0,037 0,042 0 0,111 0,037 0,045

9 0,077 0,020 0 0 0,111 0,042

10 0 0 0 0,059 0 0,012
BesmMuriHa acCHMMETPUU B BBIOOPKE: X =0,042

B pokymente MIIP pekomeHAyeTCSd CTaTUCTUYECKYH) 3HAYMMOCTb pas/Mnuvi
MeX/y BbIOOpDKaMM TIO BeJIMUMHE WHTETrpaJibHOTO T0Ka3atesss CTabWIBHOCTH
pasBUTUA (Be/IMUMHA CpeJHero OTHOCUTE/IbHOTO pasInuyus MeXAy CTOPOHaMU Ha
MpU3HaK) onpefessaTh 1o t-kputeputo CrhrofeHTa. OpHako aysi paboOThI €O
IIKOJIbBHUKAMU B TOJIEBBIX YCJIOBMSIX 3Ta IpoLeAlypa MOXKeT IpeZCTaB/IsATh
3HauMTeNbHYI0 TPYJAHOCTb, II0O3TOMY Mbl COBETyeM BOCIO/Ib30BaTbCSl  3TOU
peKoMeHaLyel, TOIBKO eC/Id Y Bac eCTb BO3MOXKHOCTb IIPOKOHCY/IBTUPOBAThbCs CO
CreLaTuCTOM 110 CTaTUCTUKE.

[IsTrbanibHas MIKajsa OLEHKW OTKJIOHEHWH COCTOSTHUSI OpraHM3Ma OT YC/IOBHOU
HODMBI TIO BeJIMUMHE WHTErpajibHOTO TOKa3aTesss CTaOWIBHOCTU Ppa3BUTUS IS
bepesbl nogucsoll (Betula pendula):

Tabnuia 4
bamn BenrurHa riokasaresisi CTabM/IbHOCTH Pa3BUTHS
I <0,040
I 0,040-0,044
111 0,045-0,049
v 0,050-0,054
\Y% > 0,054

ITpumeuanue: Bce ripuBenieHHble B foKymMeHTe MIIP Poccuu "Metoauueckue
PeKOMeH/jallii OLIeHKU KaueCTBa CpeZibl [0 COCTOSIHUIO JKUBBIX CYLLeCTB" BUJbI
pacTeHU U )KUBOTHBIX MOTYT OBbITb UCIO/Ib30BaHbl JTMOO B KaueCTBe OCHOBHOTO BH/la
B TOM CJTyuae, KOT/la OHH SIB/ISIFOTCSI OOBIYHBIMY MaCCOBLIMM BH/IaMH, WIH B KaueCTBe
JIOTIOJIHUTE/IbHBIX, €C/Id UX UMCIeHHOCTh HeBesvKa. [lo BormpocaM MCro/b30BaHUs
JPYrUuxX MacCOBBIX BU/IOB, He yKa3aHHbBIX B HaCTOSLeM PYKOBOZCTBe, peKOMEeH/yeTCs
obpaiiathbcs K pa3paboTurikam "MeTognuecKUx peKoMeHarui..." :

Lentp 300poBbs cpefpbl. 3axapoB Biagumup MuxannoBuy
Agpec: 119991, I'CII-1, yn.BaBunosa, 26. Tenedon: (095) 9522423

10
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®akc:(095)9523007
YACTH II. IPUMEPHI IIPAKTUYECKHUX I/ICCJIE,ZIOBAHI/IIZ.
EPIITIOBO - 2002.

YueT HapylIeHU! CUMMETPUH Pa3BUTHS JIUCTbEB Oepe3bl MbI TIPOBOAV/IH
BIIepBbIe KaK UacTh NpoeKTa 1o nporpamme IV Beepoccuiickoro KoHKypca «HenoBek
Ha 3emsie» 10 HOMHUHALMK «CeMelHble KO/IeKTUBbI». Halll mpoekT Ha3bIBaics
«VICCJIEIOBAHUE 3I0POBbS ITPMPOJHON CPE/IBI C [TIOMOIIBIO
BMOVHONKALIVIN».

st jauHoro mocesnka «MochuIbM-2», KOTOPBIH pacrooyKeH BOHU3H
nepeHu EpmoBo OauHIIOBCKOTO paiioHa MoCKOBCKoi 0011., B ntone-aBrycre 2002 r.
OBbLTM TIPOBEZIeHbI UCC/IeA0BaHMS TIOKa3aresiel HapyIleHus] CTabUIbHOCTH Pa3BUTHS
KOMITOHEHTOB TIPUPOIHOM 9KOCUCTEMbI JAYHOTO TTOoCesKa: Oepe3bl, KjieBepa, KparuBbl
u nisryuek. Takke Oblia MpoBe/ieHa OL[eHKa CTeTleHH 3arpsi3HeHHOCTH TIOUBBI T10
TeCTy Ha TIpopacTaHue CeMsiH Kpecc-casnara. Marepuar [ijisi UCcieloBaHust COOUpanm
B TOUKAX C 3aMeTHOM aHTPOIOreHHOW Harpy3Kowu.

Haiu cemeliHbIi UCC/e[0BaTe/IbCKUH KOJIIEKTHUB ObLT C(hOpMUPOBaH
CrieLjaIbHO /151 BBITIOJIHEHUS] 3TOT0 KOHKYPCHOTO TNpoekTa B HioHe 2002 T

B pabote nprHHManM yuactue:

1. Hapsa CeHuuukasi (12 ieT) — 3akoHUM/Ia 6 Kiacc mkosbl Ne1101 u moctynuia B 7
Kyacc mwKojbl Ne1199 1. MOCKBBI.

2. Hacts CmesnoBa (15 net) — nepeinia B 11 knacc mikosisl Ne 1013 1. MOCKBBI.

3. [Hanuna Mopo3os (8 net) — nepeitien Bo 2 kiacc YBK Nel644 r. MOCKBBI.

4. Bansi Mopo3oB (4 ropa) — nepeien B cpegHioto rpynmny YBK Nel1644 r. MocCKBBI.

OCHOBHBIMY UCITOJTHUTE/ISIMU TIpoeKTa Ol roApyru Hags i HacTts, KoTopbie
TIPOBO/SAT B 3TOM TIOCEJIKe KaXK/I0€e JIeTO, XOPOLIIO 3HAIOT U 00T ero. B mpeabigyIye
rozabl Hazis v Hactd ¢ Apy3bsiMy IPOBOJWIN B JAUHOM Tocesike «Mochunbm-2»
My3bIKa/IbHble KOHKYPCBI.

Hapa B 1995 r. npuHKMMasa yyactve B JIeTHel 1IKosle «Masiblliy U HIHbKU
(MoAroTOBKA LIKOJBHUKOB Ha POJIb SKOJIOTMUeCKUX HACTaBHUKOB /1S
JIOLIKOJIbHUKOB)» B T. IlymuHo-Ha-Oke. Kpome Toro, Hazist imeet onbIT paboThI B
nIetckom >xtopu dectuBans «etu v skonorusi — XXI Bek» (2001 1 2002 r.r).

Hazs u Hacts uzyunnmu MeToguueckue ocobust U BeIOpany TOUKU Aist
WCC/IeIoBaHMsl, OHM COOMpasy B 3TUX TOUKAX MaTepuaJl Jisi aHam3a, POBOAUIN
HeoOXoIuMble U3MepeHUs 1 BeJid paboure MPOTOKOJIbI, IPOBOIW/IN CTaTUCTUYECKYIO
00paboTKy pe3y/bTaToB.

[Tomorasu eBOUKaM Ha OTZe/bHBIX 3Tarax paboTel MoApyra AjieHa, KoTopast
TOXKE [JOBOJIBHO UaCTO OT/bIXAaeT B 3TOM Tocesike y 6abyiiku, a Takke Hagumbl
IBOOpOAHbIe Opaths JaHusia u BaHsi, KOTOpbIe OT/bIXa/Id B 3TOM TIOCEJIKe BTOPOe
JIeTO.

[Mocse 3aBepiieHust 00pabOTKH 10/IeBOro Mareprana Hazist BbImoHMIA
KOMITbIOTEpPHBIH HabOp OTueTa U ero KOMIbIOTepHOEe odopMieHue (Ju3aiiH, a TaKxKe
TabmmuHoe U rpadryeckoe TIpeACTaBIeHHe Pe3y/bTaToB) U IOTIO/IHU/IA OTYET
HEeCKOJIbKUMH PUCYHKaMHU.

@DOTOCHEMKY M pacueThbl CTaHAaPTHBIX OMIMOOK C TIOMOIIBIO KOMITbIOTEPHOM
nporpammbl Excell mpoBoauia pykoBoguTesb KoiieKTHBa, 6adyiika Hazau, JaHuisl 1
Banu.
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HaunbIii mocenok «MochuabM-2» pacrioyiokeH B CMeIllaHHOM Jiecy B 2,5 KM K
CeBepo-BOCTOKY OT cena EpmoBo OauHIIOBCKOTO patioHa MOCKOBCKOM 06s1acTi
(mpumepHo 56° c.ur. 1 37°B.71.). B aBrycre 2002 1. 6bUT TOP)KECTBEHHO OTIIPa3[HOBaH
550-neTHMiA 106uneli cena EpimioBo.

Pabotast Hazi 0TUeTOM, /IeTH y3Haiu, uto B 1829 1. B cesie EpiioBo Obiia
rioctpoeHa Tpourikas 1{epKoBb 110 [TPOEKTY apXUTEKTOpa M3 KperocTHbIX A. I.
['puropbeBa, yueHnvka XKunsapau. B 1942 r. dammctsl npy OTCTYI/IEHUM 3ariepad B
LIePKOBb IIJIEeHHBIX KpaCHOApMeULeB U MeCTHBIX »kKUTesier U B3opBanu. B 1995 - 1999
I.T. HA MeCTe B30PBAHHOTO Xpama Obl/T IOCTPOEeH HOBBIM 10 COXPAaHUBILIUMCS B
apxuBe ueptexkaM A.T. I'puropreBa. Cobop 0611 ocBsitieH Anekcuem I1.

PE3YJIBTATHI.

Bepe3y MO)KHO BCTPeTUTh BO MHOTUX CTPaHax, a B Poccru OHa pacTeT rmoutu
TMOBCIO/TY, BIJIOTh /10 CAMbIX C€BEPHBIX PaliOHOB. MeJiKre KpbliaThlie MIobl Oepessl,
TOXO)KHE Ha 30/I0THCThIE YellTyHKU, BETeP MEPEHOCUT Ha OIPOMHbBIE PACCTOSTHUSI.
Bnarozmapst 6epese jiec ObICTPO 3aTATHMBaeT CBOU PAHbI — MeCTa T0’KapoB, BHIPYOOK.
Bepe3a oueHb m0OUT cBeT. Bek Oepe3sl 71si jepeBa HeJ0/IOT - PeAKO AOCTUTAeT OHa
CTOJIeTHEro Bo3pacta. MHOTHe Hapo/bl, XKUBYIIME Ha TeppUTOpuM Poccuw, mobsT 1
nounTaroT 6epe3y. OCHOBHBIM CBETH/ILHMKOM Ha Pycu ctonetusimu Oblii Gepe3oBbie
nyunHbl. JKutenn HoBropogckoii pecriy6sivky mivicaiu Ha 6epecte (bepe3oBoii Kope),
1 ux OepecTsiHbIe TPAMOTHI JIOLUIU 0 HAC 1[e/IbIMU, POOBIB 1107, 3eMiieit ¢ XI — XV
BEKOB. B uecTh 3TOro pacTeHus: HarlMCaHO MHOKECTBO CTHUXOB, TIECEH, KaPTUH U
MY3bIKaIbHbIX TIPOU3BEJeHUH.

Marepwuan 11t UICC/IeIOBaHUM cOOMpavi Ha TEPPUTOPUU [AUHOTO MOCE/Ka
«MochumbM-2» U B ero O/mKalIIux OKPecTHOCTSIX.
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PucyHok 2. Cxema JJauHOro rocenka « MochuibsM-2».

Touka 1- y4acCTOK 1osis y Bbe3/ja Ha TEpPUTOPHIO JAUHOTO NTOCeIKA C OLUHOKO

pacTyiieii 6epe3oii nprmMepHo B 30-TH MeTpax OT J0POTH C acharbTOBbIM

TIOKPBITHEM T10[], BHICOKOBOJIETHOU JTMHHUEH. 371eCh Opany JTUCThA 0epe3bl H

KJIeBepa 1 nNpo0y NmouBkI.

Touka 4- iecHasi osisiHa BOJIM3M OT TIOCEIKA ¥ BAAIM OT ac(hanbTOBOM JOPOTH
— MECTO CIIOPTUBHBIX 3aHSTHI JleTell U OPOCTKOB. 37ieck Opanu IMCThbs Gepe3bl U
KJIeBepa, a TakKe, KakK 1 BO BCEX TOUKAaX, MPOOy MOYBBI.
JIucTbs AJ1s1 McciefjoBaHus Opay C HUKHUX YKOpOUYeHHbIX Ioberos. B

Hauayie urosisi uccaenoBany 100 TUCTbEB ¢ ofUHOKOM Oepe3bl B Touke 1. B Hauane
aBrycra c 4-x cBobogHo pactyuux 6epe3 B Touke 4. Mbl UCC/Ie[0BaIu YeThIpe
NepBbIX NpH3HaKa (CM. puc.1l). 3T 4 npr3HaKa Mbl OLIeHUBA/H [/ JIEBOU U NIPaBor
CTOPOHBI JIMCTA U 3aTeM UCII0/Ib30Ba/Iy /I PacyeToB. /s KaXKJoro JIMCTa
orpeie/IsyIi YMCJI0 HeCUMMeTPUYHBIX ITPU3HAKOB U [Ie/IW/IN Ha YMCJIO MIPU3HAKOB (4
TIpHU3HAaKa): TaK I0/Iyyaay OTHOCHTE/IbHBIM TT0Ka3aTe/lb YaCTOThl aCUMMEeTPUYHOIO
TIPOsIB/IEHUs NTPU3HAKOB. Kpome TOro 1o KaxjoMy NpY3HaKy BbIUMCISAIN
OTHOCHUTEJIbHYIO BeJIMUMHY aCUMMeTPUY IyTeM JieJIeHUs] pa3HULIbI OL|eHOK [IJ151 JIeBOU
v nipaBoy cTopoHsl (L-R) Ha ux cymmy (L+R). 3aTeM BBIUMCIIAIN [J11 K&K0TO JIUCTA
ToKasaresb CTabUIbHOCTY Pa3BUTHS IyTeM Jle/IeHUs] CyMMbl OTHOCHUTE/TbHBIX
BeJIMYMH aCUMMETPHH Ha YMC/I0 IPU3HAKOB.

Mopdgonozuueckue nokazamenu cmabuiabHocmu pazsumusi Gepe3sbl

Bpewms Mecto Uucno | Yucno | Cpegusisg CpenHuii Bann
uccieno | orbopa zepe- JIMCTb- | YacToTa T0KasareJsib 3arpsis-
-BaHUs Marepuasa | BbeB eB acuMMeT- CTaOUIBHOCTH | HEHHOCTH
PHUYHOTO Pasutus cpefbl
TMpOsIB/IEHUS Ha
TIpU3HAaK
Mione Touxa 1 1 100 0,77 10,23 0,056 0,025 | 5
Apryct | Touka 4 4 100 0,58 0,27 0,037 0,028 1

bann 1- 3To ycioBHast HopMa. Takue 3HaueHUs1 HAO/IIOAAIOTCS OOBIYHO B
BbIOOpPKAxX pacTeHU 13 O6/1arorpUsTHBIX YCIOBUM MPOM3pAaCTaHus, HallpuMep U3
TIPUPOAHBIX 3all0BeHUKOB. bast 5 - Kputhueckoe 3HaueHue. Takue nokasarenu
acMMMeTpuH HabJIroatoTCs B KpaliHe HeO/1aronpusTHBIX YCIOBUSIX, KOT/la pPacTeHust
HaxOJATCS B CUWIBHO YTHETEHHOM COCTOSIHUU.

Paznmuuns mexxay 6epe3amu 13 Touek 1 v 4 MOXKHO MPOWJITFOCTPUPOBATh
rpaduuecku. I'padpuku, moxoxkue Ha Te, KOTOpble WITHOCTPUPYIOT aCUMMETPUIO
nicTheB 6epe3bl Ha PUC.3, Mbl TIONYUW/IN U [IJIs1 IUCTbeB KparvBbl. Mbl CpaBHUBAIN
pacTeHust U3 ABYyX TOUYEK: U3 yI7Ia CBOETO yuyacTKa (Touka 3) U C 000UMHbI
aBTOMOOM/TbHOM AOpory (ToUKa 2), CBI3bIBalOIIel AauHbI TIOCEJIOK C JepeBHeH
EpmoBo. Cyzs o 3TiM rpadyikam, KparuBa Ha J@dHOM Y4acTKe UyBCTByeT cebst
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ropas/io jydiiie, 4eM Ha 060oumHe Joporu. K coxasieHuto, Mbl He HaIIl/IA [ijis KpaIvBhI
TaKOT'O /IeTa/IbHOTO METOJMUECKOTO OMTMUCAHMS, KaK JI/is1 Oepe3bl, T03TOMY TOUHO
OLIeHWTb KaueCcTBO MPHUPOAHOM Cpe/ibl B 3TUX BYX TOUKaxX HaM He y/lanoch. 3aTo B
X0/ie 3TOM paboThl BCe YUaCTHUKH TepecTaav 00SThCs KparuBy U JiaXke CTald
yBa)kaTb ee KakK /1eJI0BOro NapTHepa.

Ellje HaM TOHPaBU/IOCh PabOTATh C JIITYIIKAMH, KOTOPBIX C BOCTOPTOM JIOBU/TH
MUTaZilliie ujieHbl Halllero Ko/uleKTuBa: Bans v JJanwika. Ho paboTast ¢ aryiikamy,
MbI He ObI/TM BITOJTHE YBEPEHbI, UTO )K€ UMEHHO CUMTATh 3a TISTHBIIIKY U MOJIOCKH Ha
KOJKe JITYLUKH, a TIPOKOHCY/IBTUPOBATHCS CO CIIeLIaJMCTOM I10 JISATYLIKaM B CBOEM
JlaYHOM T10CeJIKe Mbl He CMOIVIU.

/ N\ \ |
r‘
-8 -6 -4 -2 0 +2 +4 -4 -2 0
Bepesbl u3 neca (mouka 4) Bepesa u3z mouku 1 (none)

Pucynok 3. Ha rpadukax npezcraB/ieHo pacripeiesieHle 4Kc/a ciaydaeB (0Ch
opAvHart, 1 feneHue — 2 ciayvasi) KOHKPeTHBIX Pa3/IMuMii M0 MPU3HAKY 4: M0 [KUPpUHEe
NIeBOM ¥ TIPaBO# CTOPOHBI MMCTa (0Ch abCIUCC, B MM).

YnobHo#t Ay paboThl € AeTbMHM OKa3ajach MeTOJUKAa OLIeHKA COCTOSTHUS
MOYBBI TI0 TIPOPACTaHUIO CeMsSIH Kpecc-casiata (OHa TOApPOOHO oruvcaHa B MOCOOUU
«I[ITKONbHBIM 3KOOTMYECKUH MOHMTOPHHI», KOTOPbIM MbI TIPUBOAUM B CITHUCKE
peKOMeH/1yeMOoM JTUTepaTyphl).

CocTosiHYE TIOYBBI M0 ZJ@AHHBIM HAIllUX WCC/Ie0BaHHWN MbI OXapaKTepu30Baiu
Kak HOpMa/lbHOe /i1 BCeX TOueK. BbIIM BbISIBJI€HBI HapyIIeHWs CTaOWIbHOCTH
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Pa3BUTHUS JIUCTbeB Oepe3bl B TOUKE T0/] BBICOKOBOILTHOMW JIMHKEH U JINCTheB KPAITUBbI
B TOUKe BOJIM3M OT WHTEHCUBHOTO /IBWDKEHHs aBTOTPAHCTOpTa. B Toukax cemMelHOro
OTAbIXa W CIOPTUBHBIX 3aHSATHUN [JeTeldl M TOAPOCTKOB He BbISIBIEHO HapylleHWi
CTabUIBHOCTY Pa3BUTHSL UCC/IEA0BAHHBIX KOMIIOHEHTOB TIPUPOAHBIX SKOCHUCTEM.

MbI NPULLIIU K BBIBOAY, UTO MCIO/Ib30BaHHbIE HAMU METOJUKH BIIOJIHE MOXKHO
pPEeKOMEeH/I0BaTh [i/1s1 POBe/|eHus] OLIEHOK 3710POBbsi IPUPOZHOM Cpefibl B YC/IOBUSIX
CeMelHOr0 OT/bIXa U TeM 0OoJiee 11t pabOTHI IIKOBHBIX KPY>KKOB U JIETHUX JIarepei
OT/JbIXa IIKOJIbHUKOB.

PucyHok 4. [lety — y4aCTHUKH pabOThI B IaUHOM TTOCeTKe
(pucyHok Hagu CBeHLIMLIKOM).
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Puc. 5. Cbop /mcTheB ¢ 6epe3bl B TOuke 1 0KOJIO A@YHOTO TIOCe KA.

Puc. 6. Hacts cobupaet MMCThs KpanyBbl Ha JAUHOM yJacTke, a Hags BegeT
BU/IE0CHEMKY.
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Puc. 7. BaHs [JepXuT JIAryLIKY, 3aBepHYB ee B MOKPY!O I1e/IeHOUKY,
a Hagg nojcunThiBaeT NsATHA M MOJIOCKY Ha TeJle JIATYIIKU U 3aHOCUT
pe3y/bTaTbl U3MepeHUH B ITPOTOKOJI.

24 Hos16pst 2002 T. pe3y/bTaThl 3TOH paboThl 00CYKAATUCH Ha 3ace/laH|H
IIKOJILHOTO 3KOJIOTMuUecKoro Kinyba npu ¢uiuane boranuueckoro caga MI'Y
«AnTekapckuii oropo» (pykoBoguTesns Kinyba — K.0.H. Ansia EBreHbeBHa AHZIpeeBa).
C moknazom o pabore Boictynana T.B. TloTarioBa, ¢ gomosHeHussMyA — Hazist
CeeHuuikast. UneHoB Kiiy0a oOueHb 3aMHTepeCcoBaia BO3MOKHOCTb OMOWH/IUKALIAN
3[10POBbsI OKpY’Katolleil Cpe/ibl C MOMOILbI0 MeTO/a OLIeHKH (UIyKTYHpYOLeit
aCMMMeTPUX MOP(OIOTHYeCKUX TIPU3HAKOB )KUBBIX 00BEKTOB, 0OUTAIOIUX B AHHOM
cpezie. B pe3ynbrare 00CYyXjeHUsT OBI/IO TIPUHSTO pellieHre UCTIOMb30BaTh ITH
TOJXOZbI [/151 OLIEHKY 3710POBbs OKpY>Karolllel cpesibl ANITeKapCKOro Oropofa u
JIPYTUX PaiOHOB I. MOCKBBI, CyZib0a KOTOPHIX BOJTHYET uieHOB Kiiy0a. Takke ueHoB
K1yba oueHb obecriokonsa cyabba OUHOKOM Oepes3bl B 10J1e, CTPAZatoLeid OT
CTPeCcCOBOTO BO3/IEHCTBUS OKPY»Katollieil cpefibl. PebsiTa BbICKa3aau MHOTO
WHTepeCHBIX MPeANOoI0KEHNH 0 BO3MOKHBIX MPUUMHAX 3TOTO SIBJIEHUS] U MPeAJI0KUIN
aBTOpaM paboThI 00sI3aTe/IbHO B OyyIlieM roJly TIOBTOPUTD UCC/IeIOBAHMUS B ITOU
Touke. [TpeaniokeHre ObII0 C 671ar0JaPHOCTHIO TIPUHSITO.

Unens! ky1yba peKOMeH/J0Ba/ TIPeJICTaBUTh PabOTy CeMelHOro KOJIJIeKThBa
o teme «VccienoBaHye 30pOBbsi IPUPOHOM Cpe/ibl C TIOMOIIbIO OMOWHAUKALIAN»
(pyk. T.B. ITorarnosa) Ha IV Bcepoccuiickuii KOHKYpC yueOHO-HCC/e[0BaTeTbCKUX
sKosiornyeckux npoektoB 2002-2003 r. «YesnoBek Ha 3eMsie», a TaKKe 03HAKOMUTB C
BO3MO)XHOCTSIMU TaKOTO POZia UCC/IeIOBAHMI KaK MO>XKHO OOJIbIlIe IITKO/TbHUKOB,
HMHTEPeCYIOIINXCS SKOJI0OTHYeCKUMHU TTPo6ieMaMHu.

B kon1je mapta 2003 1. B MocKBe Mpoxo/ju/ia 1IKoJ/IbHast KoH(MepeHI1s 110
uroram KoHKypca «YesnoBek Ha 3emsie». Hansg CBeHLMLIKasi yCMEIHO 3all{MTh/Ia Ha
HeM Hailly paboTy ¥ 3aC/y>Kujia BBICOKYHO OL[eHKY >KIOpH.
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Puc. 8. Jurisiom «Xpanutenu 3eMan» Haay CBeHLULIKOM.

BOPOHEX-2003.

B oktsibpe 2002 1. oTuet 0 paboTe, KOTOPYIO MBI ITPO/ieJIaiH C AeTbMU B
JauHoM Tocenke 1og Mocksoii ietom 2002 1. rio Teme «MICCJIIEAOBAHUE
3/TOPOBBS TTPMIPOJHONM CPEBI C ITOMOIIBIO BUOMHINKAILIN»,
o0cy>x/jaicsi Ha 3aceZlaHWH TIpaB/ieHus1 MeXXperruoHaabHOM 0011{eCTBeHHOM
opraHu3anun «KeHIIMHBI B HayKe U obpa3zoBanumn» (MOO YKHO). IpaBnerue
0l00puUIIO pe3y/bTaThl 3TOM paboThI.

B pemenuu npaenenuss MOO >KHO 6b110 0c060 OTMeUeHO, UTO B JIaHHOU
paboTe MCMOMb30BazCs MUHAMYM TeXHHUEeCKUX CPe[CTB, TO eCTb OHa He TpeOyeT
OonBIIMX MaTepHabHBIX 3aTpaT Ha obopyzoBaHue. B To ke Bpemsi IOCTaHOBKa
WCCIe[0OBaHWs OCHOBaHA Ha COBPEMEHHbIX Hay4HbIX [peJCTaBlIeHUAIX O
GbnyKTyupyrolleil acCMMMeTPUM Kak IoKa3aresie 370pOBbsl OKpY)Karolljell OpraHvsM
cpezbl. Takxe OTMETW/IH, UTO AJisi pabOThI C AeTbMHU Ba)KHO, UTO UCIIO/Ib30BaHHAs B
paboTe TeXHOJOTHS TIO3BOJISIET HENOCPEJCTBEHHO TOIyYaTh BBIBOALI O COCTOSIHUM
3[10pOBbsSI Cpefibl, a He TO/JbKO O CTelleHW ee 3arpsi3HeHus] TeMH WM WHBIMHU
¢akropamu. [ToMmrumo Bcero pabora MPOBOAWTCS B PeXHUMe, MAaKCUMAJIbHO IIsIeM
MIPUPOZIHBbIE 0OBEKTHI.

YuuThiBasi OTMeUeHHbIe BhIIIe AOCTOMHCTBA paboThl, [TpaBnenne MOOKHO
TIPUHSIJIO pellleHre BKJTFOUMTh aripoOvpoBaHHbIe B JAHHOM HCCJIeIOBAHUM METOUKH B
MpOrpamMMy CaTe/IJIMTHBIX IIKOJ «YUYeHble-leTsIM» B paMKax JIeTHUX KOH(epeHLUH
MOO >KHO. bnvkatiliiee MeporipusiTie Takoro pojia TiJlaHupoBajiock B BopoHexke B
Mae 2003 r.

C 26 o 30 mas 2003 roza B r. Boponexe nipoxoguna X1 MexayHapogHas
koH(epeHus «MATEMATUKA. OBPASOBAHUE. SKOJIOI'MSA. TEHAEPHBIE
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[TPOBJIEMBbI», nocesijeHHas 85-1eTru0 BopoHEXXCKOro rocyapCTBeHHOro
yHuBepcuTeTa U 10-1eTrir0 MexpernoHaabHOU 0011[eCTBeHHOM OpraHu3al[uu
“JKeHITUHBI B HayKe ¥ obpa3oBanun”. Hapsiy co B3pOC/IbIMHM YUeHbIMH U T1e/laroraMu
B paboTe KOH(epeHIIMY TPUHUMA/IM yJacTHe JIeTH. YJacThe JeTei OblIo
OpraHM30BaHO Kak CrieljanbHasi ceKlys KOH(epeHL[1H, KOTopasi Ha3biBaaach
«YueHble-JeTAM».

B TeueHue Tpex [Hel rpyrma geTeii U B3pOC/IbIX MPOBeIa CaMOCTOSITeIbHOe
WCC/Ie[JOBaHKe 3/10POBbsI IPUPOAHON Cpe/ibl B IPUOPEXXHOM 30He BOJOXPaHUIIUIIIA C
TIOMOII[BIO OLIEHKH (UIyKTyUPYIOLlel aCHMMeTPUU Pa3BUTHs TUCTheB bepe3bl. CrenaH
BBIBOJ, O Ha/TMUMK C/1a00M CTereH! 3arpsi3HeHUsT U3yUeHHOU TepPUTOpHH (TT0/TyueHa
OLleHKa cpe/ibl B 2 Oasiia 1o nsatrbanbHOM IKae)..

JleTH - y4aCTHUKHU HUCC/Ie[0BaTe/IbCKOM IKOJ/IbI-/1arepsi.
1. TopuHenko Acsa - 12 niet, BopoHex.

Henuc borganoB-backakos — 5 jiet, BopoHex.
HepeBsruna Cseta — 13 jiet, BopoHex.

HepeBsrun Banst — 10 net, BopoHex.

[IBenoB Iuma — 12 yiet, BopoHex.

CounBko Buka — 9 net, Mockaa.

bycenbHukoBa Haraiua — 8 niet, Mocksa.

ApyTtroHoB ApteM — 9 sieT, Mocksa.

NP A WN

Xop padoThl.
27 mas (emopHuk) — 10-13 uacos.
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Cobpanuck B OTBeZIeHHOM /1151 pabOThI CEKIMK yueOHOM Kilacce, TI03HAaKOMHUIIHCh
IPYT C ApyroM. BhIMOTHUIM TPeHUPOBOYHOE 3afiaHue TIo TeMe « CUMMeTpHsi»,
COCTaBJIEHHOE C TTOMOIIIBIO NTOCOOUST «3aHUMamesnbHas cummempusi: mempaob no
mamemamuke 051 m@opUecKux pabom 8 Haua/bHbIx Kaaccax» (I1od ped. H.B.
Ammocoeoli. AcmpaxaHb. 130-e0 AOUYY, 2002).

[
Hopmeyii nropenn OO RINY,
[ACEEECR I G BET
LWL Peisiilde sy armmn
[ = T Y

2 PIAJTHM) RO
Nocuworpn mmaresn s vy Ppasy. =4 POIA YILATIA HA JIATTY AS0PAs

Hlew ans PG T E S

I CThA

Flopsscyll w pacEpaCc S Ten, (SRS SEPERLE, ¢ KETOPY RN T 0T

Puc. 9. 3apanusd o reMe «CummeTpus»,
KOTOpble MbI UCI10/1b30Ba/IM IIPU paboTe c feTbMU B BopoHeske.
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Cobpanu B mpubpe)XHO 30HEe BOJOXPAHWIIHINA JIMCTbsI C HU3KO PacTYIUX BETOK
yeThIpex Oepe3.

W3roToBu/IM U3 MWIJTMMETPOBOM OyMaru u3MepuTe/bHbIe THHEEeUKH.
Pa306unce Ha pabourie TPYMITBI U POBEIM HEOOXOMMbIe N3MepeHUsl TPU3HAKOB,
XapakTepu3yIoIIMX 6uarepasbHy0 CUMMETPHUIO TUCTheB. Beero Obi M3MepeHsb! 110
4 Tipu3Haka ZJisl 1eBOW ¥ MpaBOM CTOPOHBI 165 /TUCTHEB.

V3MepeHHbIe [JaHHbIE 3aHEC/H B CIleljabHble TaOMIULIbL.

28 mas (cpeda) — 10-13 u 16-18 uacos.

[TpoBenu cTaTUCTHUYECKYIO 00pabOTKY pe3y/nbTaToB U3MEPEHHM C IIOMOIIbIO
MOPTaTHUBHBIX MUKPOKAaIbKY/IATOPOB. CpaBHWIN [JaHHBbIE C MPe/CTaB/IeHHbIMUA B
WCXOZIHOM MEeTO/IMKe U TOJIyYM/IU BbIBOJ|, O COOTBETCTBUM CTeNeH! (UyKTyupyrolei
aCMMMeTPUH JIJIs1 UCCTIeZIOBaHHBIX Oepe3 2 K/1acCy COCTOSTHUS TIPUPOIHOM Cpefibl
(cnaboe 3arpsizHeHue). leT MOATOTOBUIM PUCYHKH, WILTFOCTPUPYIOILHE
coOCTBeHHBIN B3IVIsi/] Ha rpoBefieHHYt0 pabory. T.B. IToTaroBa BeicTymMIa C
Tipe/iIBapyTe/bHBIM CO00IIIeHreM 00 HCC/iejoBaTeIbCKOM paboTe, IPOBOJUMOMA
CMeIllaHHbIM CeMelHbIM KOJIJIEKTUBOM, Ha 3acefjaHuM ceKiun «OxpaHa OKpyrKarolei
Cpezibl ¥ SKosIornyeckoe obpa3oBanue» (pyk. JI.H. Xurjopa).

29 mas (uemeepe) — 15-18 uacoe.

[MoaroToBuM OOMBIION T/IaKaT C TUCTOTPAMMaMHU, U/UTFOCTPUPYIOIIMMUA
pe3y/bTaThl UCCIef0BaHus. [leTH BBICTYNHIN C COODIIeHUsIMU 0 paboTe miepes
Tpe/|CTaBUTEeIbHOM ayAUTOpHel yuaCTHUKOB KOH(epeHLuu (0komo 40 yenoBek),
MPO/IEMOHCTPHPOBA/IX CBOW PUCYHKHU, OTBETU/IM Ha BOTIPOCHI CiyIaTesneil. Acs
TopuHeHKo rpousia ctuxotBopeHue H. 3abosolikoro, oOHapy>keHHOe el B TOTbKO UTO
ToTy4eHHOM yueOHUKe /17151 7 Kilacca.

H. 3a6onouKuti.

$1 BocrvTaH NpyUpozol CypoBOH,
MHe [10BO/IBHO 3aMeTUTb Y HOT
OpyBaHYMKa LIapUK MTYXOBBIM,
[TomopoXkHUKA TBepAbIA KIUHOK.

Yem oObIYHEH TIPOCTOE pacTeHbe,
Tem >xuBee BOJIHyeT MeHsI
[TepBbIX /IUCTHEB €ro MOSIB/IEHbE
Ha paccBeTe BeceHHero JHsl.

B rocyzapcTtBe pomaitex y Kpas,
I'ne pyuel, 3agpIxasch, MoeT,
[Tponexxan ObI BCIO HOUB 0 YTpa 4,
3arnpoKrHYB JUL0 B HEOOCBOZ.

7KVi3Hb MOTOKOM CBeTSILLeNCs TIbLTN
Bce Teksa Obl, TeK/1a CKBO3b JIUCTHI,
W TymaHHbIe 3Be3/bl CBETU/IH,
3anvBas JiydaMU KyCThl.

W, BHMMasi BeCeHHEMY LIIyMY
[Tocpeau ouapoBaHHBIX TPaB
Bce nexxan 6b1 1 gymar st ;ymy
BecnipesienibHBIX TIONe# u gyOpas.
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Poirrr: (020btlo,

Pucynok 10. [letu 3a cOOpOM JTMCTHEB OKOJI0 BOPOHEKCKOTO BOIOXpaHU/IUIIIA
(pucyHok Buku CouMBKO).

ACTPAXAHD - 2003.

Ocenbto 2003 1. B pamkax VIII MexayHapoaHoit koHdpepeHLun «O6pa3oBaHHe.
Okosiorusi. OkoHoMUKa. IHhopMaThKa» cepun «HemmuHeHHbIM MUDP» TIPOX0/W/Ia IO/
MOWM PYKOBOZCTBOM IPOTPaMMa «YueHble — ieTssM». [1o mporpamme Ob110
TIPOBe/IEHO COBelljaHre, B KOTOPOM TPUHsUTH yuacTre 6osee 40 yesoBeK: yueHble,
TeJlarory, pyKOBOJUTEIN CUCTeMbI 00pa30BaHMsl, TIPe/ICTaBUTe/H 00IIIeCTBEeHHBIX
OpraHu3aluii, CTY/IeHThbl, IIKOJILHUKU. BbiM MpoBe/jeHbl ceMUHap 1o TeMe «/]eTCKUii
caji — 9TaJIOH FKOJIOTUUECKOM KY/IBTYPhI», OTKPBIThIA IKO/IOTMUeCKUM YPOK B [Ie€TCKOM
cazny Ne 107 o Teme «Bo3ayx», KpyI/ibie CTOJIbI B fieTcKoM cany Nel07 v obmacTHOM
LIeHTpe TBOPYEeCKOI0 Pa3BUTHS MOJIOZEXH 110 BOMPOCaM  y4yacTus MpeficTaBUTenen
pa3HbIX BEOMCTB U FPYMM B MOBBILLIEHUN SKOJIOTUUECKOW KYJIbTYPbI AeTCKUX CaflOB..
U rnaBHOE, UTO Ba)KHO [IjIs1 3TOTO IMOCOOMS - KOHCY/IBTALIMH |15 IIKOJIbHUKOB U
CTYZIeHTOB T10 OYyeHKe 300p08bsi NPUPOOHOLI Cpedbl MemoodoM ¢hiykmyupyroujeti
acummempuu.

B nHu koHdepeHLMH CTy[eHThI (aKyabreTa «bHUOMOrUs U MPUPOAOINOIL30BaHUE»
AcCTpaxaHCKOro rocyz,apCTBeHHOIO TeXHUYECKOTO YHUBEpCUTEeTa MPOBeIr SKCIpecc-
OLIeHKY COCTOSIHUSI TeppUTOpUH eTcKuX cazfioB Ne 107 u Ne 136 mo cocTosiHMIO
OuaTepasbHOM CUMMETPHUH JTUCThEB Oepe3bl U TIPe/ICTaBUIN Pe3y/IbTaThl
WCC/IeJOBaHUS Ha 3aK/IFOUUTETbHOM 3ace[jlaHM KOH(epeHLIWH.

YuaCTHUKH ¥ TOCTH KOH(epPEeHLIMH BHICOKO OIIeHW/TH paboTy CeKIUu «YueHble —
JeTsM» 1 PeKOMEeH/I0OBaJ/Id aCTpaxaHCKUM CIelaIrcTaM TPOJ0/KUTh paboTy B 3TOM
HarpaBJ/ieHUH T10C/Ie 3aBepliieHusi KOHpepeHLUH.
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Puc. 11. CryzpeHTsl ACTpaxaHCKOIO rOCyZapCTBEHHOIO TEXHUUECKOTO
yHuBepcurteta JI. XoxsoBa, JI. IBaHoBa u []. CeMeHOB 3a U3MepeHUsIMU JIUCTHEB,
coOpaHHBIX Ha TEPPUTOPUSX JEeTCKUX CaJioB I. ACTpaxaHH.

[Tocsne 3aBepiiieHrst KOH(epPeHLMU CTYAeHThI MPO/0/DKUIN UCC/iefioBaHus. Beero
ObLIO TTPOBEPEHO 8 eTCKUX Ca/loB. 10 JaHHBIM UCCIeN0BaHUM CPeHUN
VHTerpasbHbIN MMoKa3aTe/ib CTabUIbHOCTH pa3BuTHst coctaBui 0,055, uto
COOTBETCTBYeT 5 OasiTy IIKasbl, MPUHITOU B «MeToguuecKUX pekoMeHgarusx» MITP,
Y TOBODUT O He6J1aroroiyyHoM COCTOSTHUU TTPUPOAHOM Cpe/ibl Ha TePPUTOPUSIX
00c/ieJOBaHHBIX [IETCKUX Ca/IOB.

Paspabotunku «MeToanueckux pekoMeHjarmii» MIIP - corpynnuku LeHTpa
5KOJIOrMuUeCKOU MoMMTUKYA Poccun rnoce 3HaKOMCTBa C pe3y/ibTaTaMU CTYZeHYeCKOU
paboThI TOPEKOMEH/I0Ba/IM TTePeCMOTPETh TTO/TyYeHHbIe Pe3y/IbTaThl, MPe/I0KIB
MPOBECTH aHAJIOTHUHbIE WCC/IeJOBAHUS TI0 TOTIOJIO CePeOpUCTOMY, TaK Kak T.
AcTtpaxaHb He SIB/ISIETCSI €CTeCTBEHHBIM apeasioM 00uTaHusi 6epe3bl. ITO
TIpe/i/IO’KeHre B HACTOsAIIIee BPeMsI yUTeHO TPH MJIAHUPOBAHUM JUTIIIOMHON PabOTHI
CTY/IeHTOB.

3AK/ITFOYEHUE

B 2001-2002 r.r. 1 Bena 3K0/I0rMUeCKUM KPY>KOK Z1J151 I11eCTUK/IaCCHUKOB B
IIKOJIe, T7je yUrIach Mrobrumast BHyUKa, M COUMHUIA [J1s1 HUX TPaUuecKyro CXeMy
"HesioBeK U ero oKpy>keHue'". K0JIOrMuecKas IIpoCBeIjeHHOCTb 3TUX XOPOLLIUX
VHTE/IJIMTeHTHBIX 0/1arornoyYHbIX MOCKOBCKUX JleTell U3 IIKO/IbI C MH(OPMALMOHHBIM
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YKJIOHOM T10 MOMM TecCTaM He JOTSITMBasa [i0 YPOBHSI SKO/IOTH3UPOBAHHOIO /1€TCKOTO
caga. Tem He MeHee, MHTepeC K IKOJIOTHUeCKUM Tpobiemam Gosbioi. [Tocse
HEeCKOJIbKUX MeCSILeB 3aHSITUH B KPY>KKe MOU MOZOIeUHbIe J0BOJIbHO YBEPEHHO
pa300parch Co BCEMU CBSI3SMH Ha 3TOM CXeMe U s C JIEFKUM CepALIeM MPUBJIeK/Ia UX
K pabore B ieTcKoM ktopu (dectuBass "[lety u skomnorus - 21 Bek".

PucyHok 12. Cxema B3aMMOZeHICTBHN MeXX/ly MMPOM NPUPOZbI U MUPaMH,
CO3[,@aHHBIMU YeJI0BEKOM.
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®decTUBa/b 3TOT NpUAYMasl Korga-to PosjaH AHTOHOBUY BBIKOB, 3a/10)KUB B
ero paboTy oJjHO 00si3aTenlbHOE YCIOBHe - 10OPOTY K feTsM. C JeTCKUM JKIOPH I
paborarna HeCKo/IbKO JieT. U Bce 3TH ro/ibl He MepecTaBasa U3yM/sThCs. BrionHe
TPe3BO U KOMITETEHTHO OTZal0 cebe OTUeT B TOM, UTO TOZABJIsIOLIee OOTBIIMHCTBO
HacesieHust Poccuu, oT Mana Jjo BeslMKa, KoJoruueckyu Heobpa3oBaHHo. U ripu 3Tom
roZi 3a FOZIOM MOZPSZ, g MepeXXyBaro OLLyLlleHre HaCTOsIIero uyza, Korja JeTcKoe
JKIOpH, TIPOCMOTPeB doTorpaduu U BUjeoMaTepHabl, abCOMOTHO 6e301HO0UHO
BbIOMpaeT 10 0COOEHHOCTSIM TTOBe/IeHHST U SMOLUSIM CBEPCTHUKOB Ha WUTIOCTPALIUSX
camble JTyullive 13 Mpe/CTaB/IeHHbIX Ha KOHKYPC 9K0/I0ro-00pa3oBaTeibHbIX
nporpamMm. B 2000 r. geTckoe KrOpY BbIOPAso //1s1 y4acTHs B (prHase Takue
nporpamMMsbl: paboTty reorpacduueckoro kinyba u3 bamkupun, dparment KBH ogHoit
13 MOCKOBCKHX ILIKOJI, pabOTy /ieTeli B apXeosiorHueCcKOM 3arioBeJHIKe ApKauM,
aKLIMI0 MOJIO/I@XKHOT0 9KOJIOTMUeCKOro LieHTpa I. Ap3amMac 1o OYMCTKe POJHOW PeukH,
WUrPOBbIe 3aHATUA 110 TeMe "3arpsisHeHue U OUUCTKa peku'" B fieTCKoM cagy. B 2001 .
OTMeTHW/IY TIPOrpaMMy LIKOJIBHOIO JlecHUYecTBa "Bukunr" us r. CMoseHckKa,
Yy/IeCHYI0 UTPOBYIO TIPOrPaMMYy /il HauaIbHOM 1IKOJTbI U3 T. CaHKT-ITeTepOypra,
9Kosioruueckue ckasku u3 . Capos. B 2002 r. BbiOpasiv TeJIeBU3HOHHYIO TTPOTPaMMy
13 . MuHcka no Teme "KpacHast KHura" ¢ yuactveM fieted B PO/ BefyLUX U
TIpeKpacHOM KOMITbIOTEPHOW aHUMaLlieH, NCC/ieloBaTelbCKy 0 paboTy
3KOJIOTUYECKOro Kiiyba 13 I. ACTpaxaHu U CTIOPTUBHO-TYPUCTUYECKYHO pabOoTy FOHBIX
5K0/0roB T. [1eH3bl, a TakKe 3aMeuare/ibHbIA YPOK aHIVIMKMCKOTO s13bIKa 110 TeMe
"Mopckue )XKUBOTHbIE B OIIaCHOCTU" U3 I. CapaHCKa.

HeBeposiTHO, HO (hakT, ceronHsi B Poccun aHTHIKOMOruueckoe npaBUTeNbCTBO
yAep>KuBaeT 3KOHOMUKY Ha I/IaBy, pacrpoZaBasi IpUpOZAHbIe PeCypChl U BBO3s1 OTXO/bI
TPOM3BOACTBA U3 PYTUX CTpaH. JIMKBUAMpoBaHbl 'ockomaKkonorus u denepanbHbIi
9KOJIOTUYeCKU (POH/I, KOTOPbIe 3aMEeTHO TOA/IeP>KHUBaIM paboTy IO IKOJIOTUYeCKOMY
TIPOCBeLeHUI0 Hace/leHUs. TemM He MeHee, /10 CMX 0P B Pa3HbIX KOHL|AX CTPaHbI
HaXO/SATCSI B3pOC/Ible, KOTOPbIe YIIOPHO TIPOCBEMIAIOT JieTeli BOKPYT ceOst B BOITPOCAx
OKpY>Karolllel cpefibl, U HAX0AATCS JeTU, KOTOpble HeCMOTPS Ha 3aBaJjl
HU3KOTPOOHOTO aHTHUIKOJIOTMYeCKOTo IMPIoTpeba Ha POAYKTOBBIX, BEIEBLIX U
KHIDKHBIX TIPU/IaBKaX, Ha aHTUIKOJIOTHYeCKU Oecripe/iest TesleBUIEHUSI COXPAHSIOT B
Jlyllle TpPereTHOe POACTBO C NPHUPOZOH.

51 Bce Gosblie TIPUXOXKY K yOe)KZeHHI0, UTO BpeMeHa, BhITIaBIlIe HaM Ha
JI0/Tt0, CTaBsIT repe; npodeccuoHaIbHBIMUA yUeHbIMU OueHb Ba)KHYO 3aady. M3
CXeMbl Ha pUC. 12 oueBH/IeH BBIXO/] U3 KOJIOTMUECKOTO TYIHMKa: Oecripeie/ibHOe
pa3BuUTHe MUpa uzel (MMOCKOIbKY OHO He TIOTpelsisieT MarepuaibHbIX PeCypcoB MUpa
TIPUPO/Ibl) ¥ OTpaHUYeHHe >KeCTKUMHU TIpe/ie/laMyd MaTepUua/ibHOM MacChl MUPa Belllei.
XoueTcst u300peTaTh BCe HOBBIE BEIW U C yI0BOJILCTBUEM UMHU T10/Ib30BaThCS? -
[Moxkanyticta! Ho To/ibKO Mpy yC/I0BUM: MUHUMA/bHO PAacXo/l0BaTh MaTeprasbHble
pecypchl. 3a IpUMepPOM He HY)KHO Jja/IeKO XOAUTh - KOMIbIOTEePhI U Ipovast
HayKOeMKasi TeXHHKa. Brixo/ mpocToif, HO TpebyeT ObICTPOM TiepeopreHTal[|uH
IIIMPOKUX MacC Ha TBOpUeCKy paboty c uHpopmarueil. OueHb BaKHO C CaMOTO
PaHHETO /IeTCTBa MPOCBeLaTh AeTel, oMorasi M OpUeHTHPOBaThCs B TIpobieMax
OKpY>Karoll[ero Mypa 1 BCTyIaTh B HErO C SICHBIM YMOM U CBETJIOU Bepoi (He MoTepsiB,
KOHEeUHO, (hr3rdeckoro 370poBbsi!). VI ofuH U3 yummx criocob0oB, KOTOPBIM 3TO
MOJKHO C/leJlaTh — IIPUBJIEKaTh JleTel K yUaCTHUIO B HACTOSALLMX IT0JIeBbIX
HCCJIeJIOBAHUSX 110 COBPEMEHHBIM HayUYHbIM TeXHOIOTHSIM.
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CrnoBapb TEPMUHOB

AHmponozeHHoe go030elicmeue - BIUSTHUE JeSITe/TbHOCTH Ue/IoBeKa Ha OKPY KaroIIyIo
cpezly: U3MeHeHHe COCTaBa U pexkuMa atMoc(depsl, peK, OKeaHOB, a TakK)Ke IOYB TIPU
3arpsi3HeHUH MPOAYKTaMU Pa3/IMUHBIX TIPOM3BO/ICTB, HapyllleHHe COCTaBa U
CTPYKTYPbI 9KOCHUCTEM.

Buoundukamop - rpymra ocobeli (U1 Co00IIeCTB) PACTEHUI WUIH XKUBOTHBIX
(HampuMep, JIUIIaWHUKY, CHHe-3e/IeHble BOIOPOC/IH, paKooOpasHbIe U /ip.) OFHOTO
BU/Ia, 110 HAJIMUMIO WA COCTOSTHUIO KOTOPBIX, a TaKXKe 110 TIOBeJJeHUI0 CY/SAT 00
M3MeHeHUsIX B CpeJie, B TOM UHMCJIe O TIPUCYTCTBUU WA OTCYTCTBUM 3arpsi3HUTEIIEH.
BuouHndukayus (6uoduazHocmuka) - orieHKa K0JIOTHUeCKUX YCIOBUH (Ualre
3arpsi3HeHUM Cpe/ibl YeJIOBEKOM) 10 OpraHW3MaM-UHUKAaTOpaM UM Le/TbIM
coo01riecTBam.

3azps3HeHue - IPUBHeCEeHUE B CPe/ly HOBBIX, HeXapaKTePHBIX /I/isl Hee PU3NUeCKUX,
XUMUYECKUX WK OUOIOTMUeCKUX areHTOB.

3anoeedHuKu - 0co00 OXpaHsieMble TEPPUTOPUH, UCII0/Tb30BaHKE KOTOPBIX B LIEJISIX
MO/TyYeHHUsT IPOYKLUHU (SITOfi, CeHa, AUYM, PHIObI U T.J1.) TOJTHOCTBIO UCK/TIOUAeTCSs.
Kpu3ucHble 3ko102uuecKue cumyayuu - IpoOCTPaHCTBEHHO 3HAUWTe/TbHbIE U
r1y0oKHe JIoKa/lbHbIe U pervoHa/ibHbIe HapyIlleHUs 3K0JIOTHUeCKOro paBHOBeCHH,
repeBOJsIIMEe SKOCUCTEMbI B KDUTHYECKOe COCTOSIHHE C BO3SMOXXHOM UX
rocsiesiytoiteii rubenbo.

JluxeHOUHOUKayus - WCTIOb30BaHKe JINIIIAHUKOB B KaueCTBe OHOIorueCcKuX
VMH/VKAaTOPOB CTereHU 3arpsisHeHust BO3AyXa.

MoHumopuHe - cucteMa pery/sipHbIX HaOJTFOieHNi, TIPOBOAMMBIX T10 OTpe/ie/IeHHOM
riporpaMmme.

Hazpy3ka aHmponozeHHas - CTeTieHb TPSIMOTO Y KOCBEHHOTO BO3JIeMCTBUS JTIofiel 1
MX XO3sIMCTBa Ha TIPUPOAY B 1[e/IOM WK Ha ee OT/e/IbHbIe 3K0JIOTHUYeCcKre
KOMTIOHEHTHI ¥ 3/1IeMeHThI (TaHAadThl, MPUPOJHbIE PECYPChI, BU/bI )KUBOTO U T.1.).
O0vekm (0co060) oxpaHsiemblll - TAMSTHUK apXUTEKTYPbI WU TTPUPOZBI,
HaXO/SAIIUICS 110/l OXPAHOM 3aKOHA WU/IM 00bIYaeB; /000 00BEKT WIH SIBJIEHHE
TIPUPO/IbI, FOPUAUYECKH HAaXO/AIUeCs 10/l OXpaHoi B OosbIlel Mepe, ueM JpyrHe,
CXOJIHbIE C HUM.

OXxpaHa npupoobl - ciCTeMa MepOTIPUSTUM [IJis COXPaHeHUsI BUJIOB U CPeJbl UX
00uTaHus1, 5KOCUCTEM, HEJIP U T.[I.

OyeHKa 3Ko/102uYecKas - orpeziesieHue COCTOSIHUS CPe/bl )KU3HU WA CTeTleHU
BO3/leliCTBUS Ha Hee KaKHUX-TO (DaKTOPOB.

JKos102uueckas cucmema (3Kkocucmema) - TIpUpoJHasi CUCTeMa, B KOTOPOM JKUBBIe
OpraHu3Mbl U cpejla X 00UTaHusi 00beITUHEHBI B JUHOM (QYHKIMOHA/ILHOE 1[e/I0e
yepe3 0OMeH Bell[eCTB ¥ SHePTUH, TeCHYIO IPUUMHHO-C/Ie/ICTBEHHYI0 B3aUMOCBSI3b U
3aBHCUMOCTh CJIaraloliX ee SKOJIOTHYeCKUX KOMITOHEHTOB.

JKo/102uYecKuli MOHUMOPUH? - KOMIIJIEKCHasi CUCTeMa HalJTiofieHnH, OLIeHKU U
MPOrHO3a U3MEeHeHWH COCTOSTHUSI OKpY Katollel MPUPO/HOM Cpe/ibl MO, BIUSHUEM
AHTPOIIOTeHHBIX BO3/IeHCTBUN. B 3aBUCMMOCTH OT Maciitaba HabmomeHni
MOHHUTODUHT TIPUHSATO JIeJTUTh Ha 17100a/IbHBIN, PerMOHA/IBHBIN U JIOKATBHBIN.

26



No ok

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

27

PekomeHiyemas iuteparypa:

Acnanuau K.B., ManspoBa M.A., TToranoBa T.B., Peibansckuit H.I'., Llutnep
O.10. "Oxkonoruueckast a3byka st feteld v mogpocTkoB". M. MHOITY. 1995.
164 c.

. Acnannmm K.B., Bauanze [I.M. "BUOMOHUTOPUHT? JTO O4eHb pocTo!”

[Tymmno. OHTH ITHIT PAH. 1995.128 c.

Anmxvuna T.51. (pen.) "IIkonbHBIN 9KOIOTHUeCKUA MOHUTOPUHT: YUeOHO-
MeToauueckoe rocobue”. M. ATAP. 2000. 468 c.

buanku Butanuii. "JlecHas razeta”. M.: Jetrus. 1952. 360 c.

Boromo6oB C.A. "Oxkosorus. YuebHoe nmocobue". M.: 3Hanue. 1997. 288c.
Bep3wiin H.M. "Tlo ciegam Pobunsona". JI. [Jetckas muteparypa. 1974. 319c.
I'ybanor U.A., Kucenera K.B., Hosukos B.C., Tuxomupos B.1.
«OrpesienuTeNb COCYAUCTBIX pacTeHU LieHTpa eBporneiickoii Poccum». M.:
Apryc. 1995. 560 c.

Honbuuk B.P. "HernocnyurHoe autsi 6uocdepsl: becenpl o yenoBeke B
KoMmnaHuu Nl U 3Bepeii”. M.: [1egaroruka-ITpecc. 1994. 208 c.

3axapoB B.M., XXnanosa H.I1., Kupuk E.®., lIknne @.H. OHTOreHEe3 U
TIOMYJISALMS: OLIEHKA CTaOM/TBHOCTU PAa3BUTHSI B TIPUPOHBIX MOMYJISLIUSX. //
Ontorenes. 2001. Tom 32. Ne6.

3axapoB B.M., bapanos A.C., bopucos B.U., Banenkuii A.B., KpsbkeBa H.T.,
Yucrskora E.K., Uybunmisuim A.T.. 310poBbe Cpefibl: MeTOAMKA OLIEHKH.
LleHTp 3KONMOTrMYeckou monuTUKK Poccuu, LleHTp 310poBbs cpeabl. - M., 2000.
- 68 c.

3axapos B.M., Uybunusumm A.T., Imutpues C.I", bapaHnos A.C., Bopucos
B.N., Baneukuii A.B., Kpricanos E.FO., Kpsbkepa H.I'., [Iponun A.B.,
Uuctsakosa E.K.. 3mopoBbe cpefibl: MpaKkTHUKa OLleHKU. LIeHTp 2Ko/ioruueckom
nonutuku Poccuu, LleHTp 370poBes cpefpl. - M., 2000. - 320 c.
Kpusonyuxwuii [I.A. (pez.). «bronHayKays B ropoziax v MPUropogHbIX 30HAX».
- M. «Hayka». 1993.

«MeTopnueckre peKOMeH/Ialyy T10 BBITIOJTHEHUIO OLIEHKU KauecTBa CpeJibl 110
COCTOSTHUIO >KUBBIX OPTaHU3MOB (OL[eHKa CTaOUTbHOCTH Pa3BUTHSI KUBBIX
OpraHu3MOB T10 YPOBHIO aCUMMETPUH MOP(OJIOTUUeCKHUX CTPYKTYP)». -
Pacmnopspkenne Pocakonorvu Ne 460-p ot 16 okTsiopst 2003 1.

“Mudcsl HapogoB Mypa”. 1980. M. «CoBeTckasi sHLuK0ne usi». T.1. 672 c.
MypasreB A.T. (pez.) "CpeacTBa oCHall[eHUs] COBPEMEHHOTO 3KOI0TMUeCKOro
npaktukyma. Karanor-cnpaBounuk'. CI16. Kpuctmac+. 2000. 152 c.
Harumkus .. «AMypcKue cka3ku». XabapoBck. XabapoBcKoe KHIDKHOe U3/[]-
BO. 1975. 225 c.

[Torarora T.B. "Yuensle-getsim". //MiccnemoBarenbcKasi paboTa IIKOIbHUKOB.
2003. N2(4). C.9-11.

[Tportaco B.®. "DOkonorus, 310poBbe U OXpaHa OKPY>Katolllel CpeJibl B
Poccyu. YuebHoe u cripaBouHoe ocobue". M.: duHaHCh! 1 cTatrcThKa. 1999.
672 c.

[ITunoB M. A. "Okonorus: Y4eOHUK [Jjist OMOIOTHYECKUX ¥ MEIUITUHCKUX
crieliuasnibHOCTeM By30B". M.: Briciuas mikosna. 2001. 512 c.

Ty6ept P. (pen.). «bronHauKalys 3arpsi3HeHUN Ha3eMHBIX 9KOCUCTEM». - M.
Muwup.1988. 350 c.

27



	Т.В. Потапова
	Таблица 2
	Таблица 3
	Таблица 4
	Центр Здоровья среды. Захаров Владимир Михайлович

	Рисунок 2. Схема дачного поселка «Мосфильм-2».
	Точка 1- участок поля у въезда на территорию дачного поселка с одиноко растущей березой примерно в 30-ти метрах от дороги с асфальтовым покрытием под высоковольтной линией. Здесь брали листья березы и клевера и пробу почвы.
	Морфологические показатели стабильности развития березы
	ЗАКЛЮЧЕНИЕ


