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Bsenenue

Pazgen  okojoruM,  TMOCBSIIEHHBIA  M3YyYEHHUIO  B3aMMOOTHOIICHHMS
OpraHU3MOB CO Cpeloil OoOuTaHue, MX YCTOWYMBOCTH M BBIPAOOTKE ajamnTarluii
(LIUTOJIOTUYECKUX, AHATOMUYECKUX, MOPQOJIOrHUecKUX, (U3UOJIOTHUECKUX U
OMOXUMHUYECKUX) K OTACIbHBIM (PAKTOpaM CpeJlbl, HA3bIBACTCS aAymIKO102ZuUell.
JKonocua pacmenuil U3y4aeT COBOKYIHOCTb M CTPYKTYPY CBSI3€H MEXKIY
pacTUTENbHBIMU OPraHU3MaMM M YCIOBUSIMU MX OOMTaHUS (Cpenoit), OT KOTOpou
3aBUCUT YCHEIIHOCTh WX BBDKUBaHUA, pOCTAa, PAa3BUTHA, PA3MHOKEHUS,
pacnpoCTpaHEeHUs] U KOHKYPEHTHOCIOCOOHOCTh. T.e. HM3ydaeT peakiuio BHUAA,
HOMyJSAIMA WA (PUTOLIEHO3a HA TOCTOSHHO H3MEHSIONIMECS BO BPEMEHH U
IIPOCTPAHCTBE IKOJIOTUYECKUE YCIOBHS.

OnHo u3 (pyHIaMEHTaNbHBIX CBOMCTB MHOT0OOpa3us *UBOW MaTepuu — 3TO
MHOTr0ooOpasue U HEMOBTOPSIEMOCTb €€ (opM, oOecreurBaronIue pasHooOpasue u
YCTOHYMBOCTh 3KOCUCTEM Pa3HOrO YPOBHS. YTOPSAJOUYEHUEM 3TOrO MHOI000pasus
3aHMMAEeTCsl B MEPBYIO OUepe/lb CUCTEMaTHKa (IPUMEHUTENBHO K PACTUTEIbHOMY
MUpPY — cHCTeMaTuka pacTeHuil). OHaKo ecTh U ApPyrue acnekThl MHOrooOpasus

OpPraHW3MOB — OHTOTE€HETHYECKOE, BO3PACTHOE, II0JIOBOE, pPa3HOOOpaszue 110
KU3HECHHOMY M (PEHOJIOTMYECKOMY COCTOSIHHIO, IO XapaKTepy SKOJOTUYECKHUX
TpeOOBaHMI (SPKOJOTUYECKUE TPYIIIbI), MO TabUTyCy — BHEIIHEMY OOJIUKY

(xkusHenHwsie Qopmel  pactenuit) (FOpues, 1977). OcoOEHHOCTH KU3HEHHOMU
GbopMBI HMMEIOT HE TOJBKO CaMOCTOSITENIbHOE 3HA4eHHE B OOecTeueHUH
MHOrooOpasusi ¢GopM pacTeHUU B XOJ€ HUX MNPUCHOCOOJEHHUS K OKpYKarolen
cpele, HO W JeXaT B OCHOBE MO pALy APYTUX IOKaszarejlell — Hampumep,
MHOrooOpasusi (opM O0OYCIOBJIGHHOTO BO3pAacTOM, JKU3HEHHOCTBIO U Jp.
XKuznennyro popmy pacTeHHIl MOKHO CUMTATh OJHHM U3 Y3JIOBBIX OOBEKTOB HE
TOJILKO OOTAaHUKU U MOP(OJIOTUN PaCTEHUH, HO M SKOJIOTHH PACTCHUIA.

[lepBbie pPabOTHI, MOCBSIICHHBIC SKOJOTUM PACTEHUNW WU OTHOIICHUSM
pacTeHull K YCJIOBHUSIM Mpou3pacTaHusi uMmenuch yxe y Teodpacra (4-3 Bek 10
H.3.) u [Imuaust Crapmiero (1 Bek H.3.). TeodpacT nucan o 3aBUCUMOCTH (HOPMBI
pocTa U Pa3BUTHS PACTEHHM OT KJIMMAaTa, MOYBBI U CIIOCOOOB BO3JENIBIBAHUA, U
npeasiarai nepBbie JIEMEHTHI IKOJIOTHYeCKoN kiaccudukanuu pactenuid. B 12-13
BeKaX B  MOHACTBIPDCKHUX cajgax EBpombl, 3aHMMasch BO3JIETBIBAHUEM
JICKapCTBEHHBIX W MHIIEBBIX PACTCHUM, HAKATIJIMBAJICS OTBIT MO0 U3YYCHHUIO TPUIHH
3UMHETO TIOKOSI M €ro JUINTEIHHOCTH Yy Pa3HBIX BUIOB, 3aBUCHUMOCTH pPOCTa U
Pa3MHOXKEHUS PAaCTEHUH OT MHUTAHHWA, COCTaBa, YBIAXHEHHS MOYBHI, OT JIOCTaTKa
COJTHEYHOTO Termjaa. B smoxy reorpaduueckux OTKPBHITHH HAYaNIOCh H3ydeHUE
3aKOHOMEPHOCTEH pacmpeie/ieHuss U PaclpoCTPaHEHUsS PACTCHHW B CB3H C
KITUMaTHYEeCKUMH  YCJIIOBUSIMH. OcHoBormonararomumu ~ pabotamMu 1O
ouoreorpaduu U 3KOJOTUU pacTeHuid cuutarorcs padotsl A. I'ymOGonsara (1806-
1850). A I'ymOonpAT cuuTal, 4To OOJMK JaHAmadTa ONMPeaeIIeTCss XapaKTepoM
pactutenbHOro mokpoBa. OH Beimenun 16 (3atem 19) «ocHOBHBIX (opm»
pacTeHuid, couyeTaHHuEe KOTOPBIX U OmpenessieT «(PU3NOHOMHUIO» PACTUTEIHHOTO
nokposa (Humboldt, 1806), nmpu 3ToM OH CBSI3BIBAJI XapakTep PacTUTEIHLHOCTH, B
TOM 4YHCJIE€ W COYETaHHE «OCHOBHBIX (GopM», € (U3HKO-TeorpapruuecKUMH
YCIIOBUSIMU M BBICKA3bIBACTCS O MPUYPOUECHHOCTH TE€X WJIM MHBIX PACTUTEIHHBIX
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dbopM K ompenereHHBIM BapuaHTaM KinMarta. boibiioe 3HaueHne uMenu paboTh
Ortocta u Anbdonca Jexangons (1820-1832), kotopsie 000CHOBaIU MOHITHS
«MECTOOOMTAHHE» U «MECTOHAXOXKJIEHHWE» M CTald I[OHUMAaTh Cpeay Kak
COBOKYIHOCTb JKOJOTUYECKUX YCIOBUM, BO3JIEUCTBYIOIIMX Ha >KU3Hb PacTCHUM.
A. JlexaHnoyib BIEpBbIE BBICKAa3aJl MHEHHS 00 JKOJIOIMYECKOW IJIACTUYHOCTH
pacTeHUH 1O CPAaBHEHHMIO C >KUBOTHBIMHU, OOYCIIOBJIEHHYIO HEBO3MO>KHOCTHIO
pacTeHUN «yWTH OT HEOJAronmpusITHBIX YCJIOBHI», YTO M ONPEACNsIo UuX
MPUCTIOCOOJICHHOCTh K YCJIIOBHSIM OOWTAaHHS ITyTEeM H3MEHEHHUS CBOCH (HOPMBEI.
Hccnenoanus Y. [Japsuna (1859) nmo3osmim 000CHOBATH IBOJIIOIHIO BUIOB, KakK
PUCIOCOOJIEHHS K YCIOBHSIM cperpbl. M3BecTHbI HEMenkuil 300510r J. I'eKKenb
(1866) maer ompenmencHme «dKoorum». B 18-19 Bekax B Poccum Hawamuch
UCCIICIOBaHUSI TI0 OMHCAHUIO PACTUTEIBHBIX JAHAMAPTOB IYCThIHb, CTEIEH,
JIECOB, BBICOKOTOPUM M TYHJAp, OTpakKeHHbIE B HccienoBanusx u tpynax C.IL
KpamennunukoBa, .M. Jlenexuna, I1.C. ITanaca, C.1. KopxuHckoro u ap.

K konmy XIX Beka 4eTko 0003HAUMJIMCh 2 OCHOBHBIX HAIPaBJICHHS B
HKOJIOTUU PACTeHHUI — 3KoJIorHuecKas reorpadusi pacTeHUi, OCHOBOIIOJIOXHUKOM
koTopoit Obu1 E. Bapmunr u Mopdos10ro-61uosiornueckoe HamnpaplieHUE, KOTOPOE B
JATbHEHIINM BBICTPOUJIOCh B YUYEHHE O JKU3HEHHBIX (POpMax U SKOJOTUYECKHUX
rpymmax (Irmisch, 1847, 1860; Négeli, 1884; Drude, 1913; Gams, 1918; Du Rietz,
1931; Raunkiaer, 1934; Pamenckumii, 1938; CepeOpsikoB, 1962). Bonbioe
3HaueHue wumenn Tpyael T. Hpmuma (Irmisch, 1847, 1860), neraiabHO
aHAJM3UPOBABILIETO «UCTOPHUIO PA3BUTHD» HEKOTOPBIX BUAOB pacteHuil CpenHen
EBponbl (B COBpEeMEHHOM TOHMMAHMHM TMPOIECCH T00erooOpa3oBaHUsl WU
Mopdorenesa). MHccrnenoBanue >KU3HM KOHKPETHOTO PACTEHUS  TMO3BOJISIIO
HarJIsiAHO TPEACTaBUTh B3aMMOCBSA3b PACTUTEIILHOIO OpraHu3Ma coO Cpeaou
oOuTaHus W pa3paboTaTh CHOCOOBI aHanM3a MOPQOJIOTMH BEreTaTUBHOIO Teia
pacTeHUd B €ro JAWHAMHUKE. BaxXHyr0 pojb B pa3sBUTUU JKOJOTUM PACTECHUU
ceirpanin pabotel K. Harenu (Négeli, 1884) 00 opranu3aimoHHbIX MpU3HaKax (He
3aBUCSIIUX OT BHEIIHEH CPEJlbl) U MPUCTOCOOUTENBHBIX (CTIOCOOHBIX U3MEHSTHCS
B XOJ€ pa3BWTHsA), oOecreurBas MPUCIOCOOTCHUS OpraHu3Ma K BHEUIHHM
ycinoBusM. B passutuu stux uaei o Pu (Du Rietz, 1931) Hapsay ¢ cuctemoit
«OCHOBHBIX JKM3HEHHBIX (OpPM pacTeHUil» OblLIa MpeiokKeHa cuctema «popMm
pocTa», OCHOBaHHAsI Ha OCOOCHHOCTAX CTPYKTYpPHI 1m0oOeroB. boibinoe 3HaueHue
JUISL pa3BUTHUSL DKOJOTMU pacTeHuid u Oumomopdonoruu okxazanu Tpyasl K.
Paynkuepa (Raunkiaer, 1904, 1907, 1934) u .T'. CepedpsikoBa (1952; 1962; 1964;
1968).

B mnawane XX croieTHsi TOSBWIUCH UCCIEAOBAHUS, TOCBSIIECHHbBIC
pacturenbHoM nnaukanuu (Knemenre, 1920; Kemnep, 1940; bpayn-bnanke, 1938).
Pa3Butne mMeTo/10B (PUTOMHAMKAIIUM WMEJIO JJIUTEIIbHYI0 HUCTOPUIO, KOTJIa TTOMCK
MOJIC3HBIX  PACTEHUW CBA3BIBAIIM C  OMNPEACIICHHBIMH  MECTOOOWUTAHUSIMH,
XapaKTEPHUIYIOMTUMUCS IIEJIBIM KOMIUIEKCOM (haKTOPOB, M JO HAIIUX JTHEH, KOrnaa
HaYaJId WCIOJIb30BaTh JMUCTAHIIMOHHBIE METOABI M3ydeHus Ouochepnl. B Poccun
nomoOHeIME HampaBieHussMu 3anuManuch JI.I'. Pamenckuit u A.Il. IllenHukos,
UMU Ha OCHOBE aHalM3a PACTUTENIBHBIX COOOIIECTB OBUTM CO3MaHBI TIEPBBIC
HKOJIOTHYECKUE MIKalbl (Auamna3oHHbIE). B COBpEMEHHBIX YCIOBUAX BOMPOCAM
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YCOBEPIIIEHCTBOBAHMS JKOJOTUYECKUX IIKAT yJENseTcs OO0JbIIoe BHUMAaHUE.
CoBpeMeHHbIe dKOJOru4Yeckue mkaibl, npeanoxennsie [ H. [piranossimM (1983)
SIBJISIIOTCSL TAATNIa30HHBIMU (AaMIUTUTYIHBIMHU) HIKaJaMU. DKOJIOTHYECKUE KA .
Jlanmonsra (Landolt, 1977) u I'. Dmnentepra (Ellenberg et al., 1974, 2010)
OaJIbHbIE WJIM TOYEYHBIC IIKaJIbl, COACPXAT Oa/NIOBbIE OLICHKH 3KOJOTHUYECKHX
ONTUMYMOB BHUJIOB M INHUPOKO HCHONB3ytoTcs B 3amaanoit Epome (Diekman,
Dupre, 1997; Hawkes etal., 1997; Wamelink et.al., 2002). AxryanbHoii
POOJIEMO COBPEMEHHOCTH SIBIIICTCS OIICHKA AHTPOIOTCHHBIX BO3JICHCTBHIA Ha
€CTECTBEHHBIE MPUPOJHBIE KOMIUIEKCH. OIHUM M3 TOKa3aTeled yCTONYMBOCTHU
BUJIOB M PACTUTEIIBHBIX COOOIIECTB K aHTPOMOTEHHBIM (paKTOpaM Cpeibl SBIISCTCS
OIICHKa TeMepOOrH PacTCHH, MPEIIOKCHHAS PSIOM 3allaHBIX aBTOpoB (Sukopp,
1972, Schluter, 1984, Frank, Klotz, 1990). [lns onpeneneHHUs aHTPOIOTCHHOM
HApYyIIEHHOCTH 3KOCUCTEM HAYMHAIOT MCIO0JIb30BaTh B KAYECTBE OMOMHIUKATOPOB
Y CIIOPOBBIE PACTEHUS — JIMIIAWHUKHA U MXH.

Bosnpiioe 3HaueHue 17 MO3HAHUS SKOJOTUHA PACTUTEIBHOIO OpraHu3Ma
ChITpaJI pabOThI, MOCBAIICHHBIEC UCCICAOBAHUAM BIIUSHUS PA3IUYHbBIX (HaKTOPOB
Ha aHaTtomuio, mopdosoruto u ¢usznonoruo pacrenuit (B.B. Anexun, U.N.
NBanoB, H.A. MakcumoBa, Tumupszes, 1.C. Muxaitnosckas; T.K. ['opsimmna,
T.U. Cepebpsikoa; P.I1. bapbikuna u 1.1.).

Kypc «Oxonorusi pacTteHus»» OpPUEHTUPOBAH HA IOJYYEHHUE CTYyICHTaMU
MPEACTABICHUSI O KOMILUIGKCHOM BO3JEHCTBUU HSKOJIOTHYECKUX (DAaKTOPOB Ha
pacTUTENIbHBIC OPraHU3Mbl U UX COBOKYITHOCTH — MOMYJISALMHU U PUTONEHO3BI. [Ipu
ATOM  HEOOXOJIUMO  pPAacCCMOTPEHHE  OCHOBHBIX  aJamnTaluii  pacTeHUi
(MOP(OJOTHYECKUX, AaHATOMHYCCKUX, (PU3NOJOTUYCCKUX, OHOXMMHUYCCKHUX),
MOSIBUBIIUXCS B MPOIIECCE DBOJIIOIMHU, KaK MPUCTIOCOOIEHUE K cpelie oouTanus. Ha
OCHOBE 3TOTr0 OMNPEACISIOT Pa3IUYHbIC IKOJOTUUECKUE TPYNIbl K OCHOBHBIM
dakTopam cpenbl U xu3HeHHbIE GopMbl. Kypc 3HAKOMUT ¢ pa3TuYHBIMU METOJAMU
OTIpEJICICHHS] SKOJOTUYECKUX TPYII Ha OCHOBE M3Y4YCHHUS MOPQOJIOTHYECKON U
aHATOMUYECKOW CTPYKTYphl OpPraHOB, TKaHEW, KIETOK C HCHOJIb30BAHUEM
MUKpPOCKOTIOB. Oco00e BHUMaHUE YICISIETCS WHIUKAIIMOHHBIM OCOOCHHOCTSIM
pacTeHHii, Ha OCHOBE KOTOPBIX MPOBOJATCS PAa3JIMYHbIE aHAIU3bl MOYBEHHO-
IPYHTOBOTO COCTaBa CyOCTpaTOB, COCTOSHUS (PUTOLIEHO30B, WX CTPYKTYPHI,
COCTaBa, Ha OCHOBE OIPEIEICHUS PA3IUYHBIX SKOJOTHMYECKUX XapaKTEPUCTUK
BUJIOB. B pe3ynbTaTe M3ydeHUs AaHHOTO Kypca CTYACHTHI JOJKHBI MOJYyYUTh HE
TOJIBKO TEOPETUYECKHUE 3HAHMS, HO U O3HAKOMHTBLCS C PA3IMUYHBIMU TepOapHBIMH,
aHaToMuueckumMu oOpasuamu. Mcnonbs3dyss marepuansl basel gaHHbix "®nopa"
kadeapsl 001IeH IKOJIOTUH TTPOAHATM3UPOBATH COCTOSTHUE PA3IMYHBIX 110 CTEIEHU
HapyIIEHHOCTH (DPUTOIIEHO30B, HA OCHOBE PA3JIMUHBIX METOJI0B (DUTOWMHIUKAIIUU
OIICHUTh  COCTOSIHUSI ~ OKpY’KaloIled  Cpeabl, 3aloJIHUTh  CPAaBHUTEIbHbBIC
aHATMTHYECKUE TaOJIUIIBI, OIICHUTh WHTETPAJIbHBIC XapaKTEPUCTUKU PACTCHHUH WU
BBIIBUTH Hanbosee 3¢ HEeKTUBHBIC METOIBI (DUTOMHIMKALIHH.

CryzneHTbl, 3aBEPIIMBIINE U3YUEHUE JAHHON JUCHUIUIMHBI JOJIKHBL:
- TMOHMMAaTh CYLIHOCTb D3BOJIIOIMOHHOTO IIPOLECCAa Pa3BUTHA PACTUTEIBHOTO
MHpPA B 3aBUCUMOCTH OT YCJIOBUU CpPEJbI,



- 3HaTh pa3IWYHBIE CHUCTEMBbI KIIACCU(PHUKAIUNA IKOJOTHYECKUX (HaKTOPOB,
AKOJIOTUYECKUX TPYIII U )KU3HEHHBIX (OpM;

- o0jagaTh TEOPETUYECKUMHU 3HAHUSIMHU O JEUCTBUE PA3IMYHBIX IKOJOTHUYECKUX
(GakTOpOB HA PpACTUTEIBHBIC OpPraHW3Mbl, HX MOP(POJIOTHYECKYIO U
aHATOMUYECKYIO CTPYKTYPY, POCT U pa3BUTHUE, PACTIPOCTPAHEHUE U T. 1.;

- OCBOWTH pa3JIMYHbIE METOJbI ONPEACIICHUS OSKOJOTMYECKUX TPy II0
MOPGhOIOTHYECKUM U @aHATOMUYECKHUM MPU3HAKAM;

- mpuoOpecTH HaBBIKM  HWCIOJIb30BAaHUS  WHIWKAIIMOHHBIX  OCOOCHHOCTEH
pacTeHUN 1 (PUTOMHIWUKAIIMKM COCTOSHUS PACTHUTEIBHBIX COOOIIECTB |
OKPYKarOUIEH CPEIbl;

- HAy4YHTCS WCIIOJb30BaTh PA3IMUHBIC DKOJOTHYCCKUE IIMKANBl JJII OIECHKH
OKOJOTHYECKUX YCIOBHHA (KIMMATHYECKUX, TIMOYBEHHBIX, OCBEIICHHOCTH-
3aTE€HEHHOCTH, BJIAYXHOCTH U T.J.) OMOIEHO3A.

[Ipenyaraercsi HECKOJILKO BAPUAHTOB MPAKTUYECKUX PabOT, KOTOPhIE MOTYT OBITh
HUCITIOJIB30BAHEBI HA 3aHATHUAX. HpaKTI/I‘-IeCKI/Ie pa6OTbI, C HpI/IMeHeHI/IeM MCETOA0B (1)I/ITOI/IHI[I/IKaIII/II/I
OKPY’KaroIIeH Cpeibl WU OLEHKH COCTOSHUSI (DUTOLIEHO30B PEKOMEH IyeTCs IIPOBOAUTH TPYIIION
n3 2-3 4eloBeK.

Jns  wumocTpanu - y4eOHOTO — MOCOOMST  MPUMEHSIJIUCh — PUCYHKH,
M03aMMCTBOBAHHbBIC U3 PA3IUYHBIX JIUTEpaTypHbIX ucTouHuKOB: P.I1. Bapbikuna,
H.B. UybaroBa bonbmioli mnpaktukym 1o Ooranuke (2005); JLU. JlotoBa
Mopdonorusa u anaromus Beiciiux pactenuit (2001); T.K. ['opeimmbaa Dxonorus
pactenuit (1979); N.C. MuxaitnoBckas CTpoeHHe pacTeHUN B CBSI3HU C YCIOBUSIMU
*u3HU (1964). A takxke caenannsie aBTopoM (Papaeesa, 1997, 2009) — cTtebnu u
muctbs Dactylorhiza maculata, Sorbus aucuparia.



Pasznen I: Biusinue abnoruvyecknx (paKTOPOB HA POCT U Pa3BUTHE PACTEHHI;
THIIBI IKOJIOTHYECKHUX IPYII PACTEHUH K OCHOBHBIM (PAKTOpPaM Cpebl

3ausitue 1. Céem u e2o enusanue Ha mop@oyocuuecKyio u aHAMOMUUECKYIO
CIMPYKmypy pacmeHuu

O0ocHoBanne mpodjembl: Ha ocHOBe pa3nMUHBIX MOPPOMETPUUECKHUX
apaMeTpOB U OCOOEHHOCTSAX CTPYKTYPhI KU3HEHHOW (DOPMBI MOYKHO BBISIBUTH
HKOJIOTUYECKUE TPYIIBl PACTEHUM, UCHOJIB3YEMbIE B JAJIbHEUIIEM JUIsI 3KOJIOIro-
(UTOLIEHOTUYECKON HMHAMKAIMM COCTOSIHUS PACTUTEIBHBIX COOOILECTB, a Ha
OCHOBE COOTHOIIECHHUSI PAa3HBIX MXU3HEHHBIX (OPM OLEHUTHb CTPYKTYpPY (opsl
pPErvoHa B LIEJIOM.

Kparkas xapaktepucruka

OCHOBHBIM HCTOYHHKOM DSHEPTHH Ha 3eMJie SBISICTCS COJHEYHAs DHEPTHs,
oOecrnieunBaromiasi CBET W TEIUIO Ha IUJIaHeTe, 0e€3 KOTOPhIX HEBO3MOXKHA
CYIIIECTBOBAHHUE M KU3HEIACATEILHOCTh PA3IMYHBIX OpraHu3MoB. CBET — OJIMH W3
HanOoJiee BaXKHBIX A0MOTHYECKUX (PAKTOPOB Cpe.ibl, ONPEAESISIIOIUN ClIeUPUKY
noJjokeHus: B Ouocdepe pacTreHuil, mnopaBiswoniee OOJBITUHCTBO KOTOPBIX
aBistoTcst (poroaBToTpodamu. I[lpoxoas ckBo3b atMocdepy U OTOOpakasch OT
36MHOM TMOBEPXHOCTH, COJTHEYHBIA CBET MEHSETCS 10 MHTEHCUBHOCTH M COCTaBY.
ConHEYHBIN CBET — 3TO TMOCTOSHHBIM TOTOK 3JeKMPOMACHUMHO20 W3TYyYEHUs B
mupokoM auarnaszone BosH ot 0,1 10 30 000 um. Ha BuguMbIii CBET IMPUXOIUTCS
ot 16 mo 45%, na undpakpacusiii — 49-84%, na ynprpaduoner — 1-5%. Ilpu
atoM, 15-19% conHeyHOW SHEPruM MOIJIONIACTCS TPH MPOXOKIACHUH Yepe3
atMocdepy, 33-34% orTpakaercsi 0OpaTHO B KOCMHYECKOE TPOCTPAHCTBO, M
Tonbko 43-47% nocturaer 3eMHOI MOBEPXHOCTH B BHJIE MPSAMOM M paccessHHOU
paauamnyu, J0Jas8 mpsaMoi coctaBiseT 27%, paccesnnorr — 16-20%. ConHeunas
nmocrosgHHas cocrtaBiager 136 wMmBt/cM®> wim 1,95 kan/cm*muH.  OOnactb
dboTocuHTeTHUECKOW akTUBHOM pamuanuu (DPAP) orpaHuumBaeTcss 4YacThbiO
CIIEKTpa C JUIMHON BOJIHBI B mpeaenax 380-720 HM, OJHAKO KavyeCTBO CBETa IJIA
pacTeHui ompeaenseTcs KOJIMYeCTBOM BaKHBIX JIUIS PACTCHWM KPACHBIX M CHHUX
Jy4ei, ToTJIomaeMbIX XJI0popUILIOM B Tipoiiecce poTocuHTE3A.

CeToBOl (DakTOp OKa3bIBACT 3HAYMTEIILHOE BIUSHUE HA POCT, PA3BUTHE U
pa3MeIeHrue pacTeHU M MX COOOIIECTB 110 3eMHOM MOBEpXHOCTH. JleiicTBHE cBeTa
HA pacTeHWs TOJAPA3NCISAIOT Ha  @omocuHmemuyeckoe,  pecyisimopHo-
domomopgocenemuueckoe n mennosoe (Pocc, 1977). Cer onpenenser MHOTHE
dboToOuonornueckue siBiIeHuUs: Goronepuoansm, hporomopdorenes, PoToTaKCUCHI,
dbotoTporu3mel, doToHacTun u Ap. CBer omnpenensier gopmoobpazosarnue
pacTeHud, OCOOEHHOCTM  HUX  reorpauyecKkoro  pacnpocmpaneHus |
tonorpaduyeckoro  pasmeujenus.  DopmooOpasyrolee  ACHCTBUE  CBETa
CKa3bIBaeTCs Ha OOJIMKE PaCTUTENILHOIO MOKPOBa pa3HbIX obsacteit 3emun. CocTas
U CTPYKTYpa PACTUTENbHBIX COOOILECTB HAXOASTCS B TECHOM 3aBUCHUMOCTH OT



TpeOOBaHUI1 pacTEHUII K CBETY.

bnaronapst nyuucrodt sHepruu ConHI@ pacTeHUs CO3JAI0T IEPBUYHOE
OpraHMYeCcKOE BEILECTBO, SIBJISIONICECS OCHOBOM KM3HEOOECIEeUeHUsl MOUTH BCEX
npouux oburtarenedt 3emnu. PacteHusi mepexBaThIBAIOT MAJIAIONIYI0 COJHEYHYIO
AHEPI'HI0, HO UCIIOIB3YIOT I (hoTOocHHTE3a He Oojiee 1-2,5%. OxHako CoMTHEYHBIH
CBET JICUCTBYET HA PACTEHUE HE TOJBKO KaK UCMOYHUK SHEPTUU Jis1 POTOCUHTE3A,
HO U Kak pPEryJHpYyIOIUNA pa3BUTUE pazopadicumeiib, a TaKkKe OKa3bIBAIOIIUN
nogpesicoaroujee oeticmaue.

Pactennss m mx 4yacTu, pa3BUBAIOIIUECS HA TOJHOM CBETY, MOP(OIOTHICCKU
OTIINYAIOTCS OT TEHEMIOOMBBIX. B CBS3M C 3THM BBIIEISIOT YE€PTHI reroMopdo3a —
dbopmooOpazoBaHusl TMOA ACHCTBHEM CBETa. OTH YEPThI  OOYCIIOBIICHBI
KcepoMOp(HBIMUA TIPU3HAKAMH, YTO CBS3aHO C HEIOCTATKOM BOJOCHAOKCHHS B
CHJIPHO OCBEIIaeMBIX MeCTaX. Y TEHEBBIX JINCTHEB OOBIYHO TIPOSBIISTFOTCS
Me30MOpGHBIE WK TUTPOMOP(HBIE TPU3HAKH.

[To6eru reanodguToB 0OBIYHO 00JIEE TOJICTHIC, C XOPOIIO PA3BUTON KCUIIEMOH U
MexaHu4eckol TkaHbto. KopHu u©x o0ObIMHO OoJjiee JUIMHHBIC, XOPOIIO
paszBeTBieHHbIC. [IpsiMoil sApkuii CBET TOPMO3UT POCT cTEeOIEH B JJIMHY.
Mexaoy3nusi CBETOJMIOOMBBIX TpaB HEPEIKO YKOPOUEHBI, YTO MPUBOAUT K
oOpa3oBaHUI0 po3eTOUHBIX GopMm pacTeHuil. [lpu HemocTaTke OCBEIIEHHOCTH
MHOTHE PAaCTeHUS] aHOMAJIbHO BBITATUBAIOTCS U MPUOOpETaoT OJEAHYIO OKPACcKy U
MEJIKAE JUCThS. Pa3BuBIIMECS B TEMHOTE TOOETH, BBITIHYTHIC, OJCAHBIC W HE
CIIOCOOHBIE TIOIEP)KUBATh CeOsI B BEPTUKAIBHOM TIOJOKCHHH HA3BIBAIOT
SMUOIUPOBAHHbIMY. MHOTHE TCEHEBBIHOCIUBBIE U TCHEIOOWBBIC paCTECHUS
3aKpenid HEKOTOPYIO 3THOJIMPOBAHHOCTh B CBOEW >KM3HEHHOW (opme. OHu
4acTO WMMEIOT IUIarHOTPONHBIC IMOOETH, MO0 CTETIONIMECS WU IoN3ydne, a
HEKOTOpbIE HWMEIOT TOJIETaloMe CTeONMU, JIETKO  YKOPCHSIONMUECS TIPH
JIOCTaTOYHOU BJIAKHOCTH.

B nmnpormecce »Bomonuu  pacTeHUs MPHOOPENH CIIOCOOHOCTh IMO-pPa3HOMY
MpUCIOCa0INBaTh CBOM OOMEH, CTPOCHHE U pPAa3BUTHE K TOMY KOJIMYECTBY M
KauecTBY CBETa, KOTOpOE MpeodiiajaeT B MecTe ux npouspactanusi. PaznooOpazue
CBETOBOTO pEeXMMa Ha IUIAHETe OrPOMHO, TOJTOMY pPa3HOOOpa3Hbl W
MPUCTIOCOOJICHUSI PAaCTeHU K TOMY WJIM HHOMY CBETOBOMY  PEXKUMY
MectooouTanuid. [1o oTHOMIEHHIO K (DaKTOPYy CBETa paCcTEHUS MOPA3ACISIIOTCS Ha:
1. TenimoputTbl — CBETOMOOMBBIC PACTCHHS, pACTyIIHE B  OTKPBITHIX

MecTooOuTaHusax. K HUM OTHOCATCS pacTeHUs NYCTBIHb, CTENCH, TYHAp,

BBICOKOTOPHM, JIyrOB, OJHOJCTHUKA W MHOTOJICTHUKH KAaMEHHUCTBIX H

pyliepaibHbIX MECTOOOUTAHUM, OCHINEH, JepeBbsi MEPBOro sipyca B JECHOM

¢uTorieHo3e, TUTPOPHUTHI C HAABOIHBIMH JHCThIMH H T.1. HekoTopsle
reMO(UTHI MOTYT PACTH B CJTIA003aTEHEHHBIX MECTaX — OITYIIKH JICCOB, JICCHBIC
nosistHpl. OOnUraTHpIe TeTMO(PUTHI TPU HETOCTATKE CBETa MOTHOAI0T, TaK Kak
st obpaszoBaHusi XJopopuiiyia ¥ HOPMAIBHOTO TPOTEKaHWs (POTOCHHTE3a

OCBEIIEHHOCTD JOJDKHA OBITH BEICOKOI, HE MeHee 90-100%;

2. MakyJbTaTHBHbIe TeJIHOPUTHI — OTO TEHEBHIHOCJIUBBIE BHJBI, KOTOPHIC

MOTYT PacTH TpPH TOJHOM JHEBHOM CBETE, HO JIydllleé Pa3BHBAIOTCS TPHU

HEKOTOPOM 3aTEHEHUW WM B yCIOBUAX C IMEPEMEHHBIM OcBemieHueM. K 3toii
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TPyIIe OTHOCUTCS OOJBITMHCTBO BUIOB JIECHOW 30HBI M1 MHOTHME KOMHATHBIC
pacTeHusi TPOIUYECKOTO MPOUCXO0KICHHUS.

3. Cuunodurbl — TeHemoOOUBBIE pacTeHus. M30uparomue TOJbKO 3aT€HEHHbIE
(TeHeBbI€) MecTa, B €CTECTBEHHBIX YCIOBMSIX HE PACTYT Ha MOJHOM CBETY.
Cunoutbl HaxoJsATCA B MOAABICHHOM COCTOSIHUM Ha TMOJHOM CBETY H3-3a
TOTO, YTO OHU HE MOTYT OBICTPO MPOU3BOAUTH XJIOPODUILI, TaK KaK Ha CBETY
OBICTPO TEPSIOT BOJY Uepe3 TPAHCIUPAIMIO U TO3ITOMY BBIHYXKJECHBI 3aKPHIBATh
YCTBHIIA, YTO TPEKpaIiaeT HOpMaJbHbIA (POTOCHHTE3 U MPUBOAUT K TOJIOLY.

BcenenctBue sToro mopdoioruyeckas M aHAaTOMHYECKas CTPYKTypa OpraHOB

CBETOJIOOMBBIX W  TEHEIIOOMBBIX PACTEHUH HMEET MPHUCIOCOOUTENbHbIC

O0COOCHHOCTH ISl TTOJIYYE€HUS OTPEICIIEHHOTO KOJTMYECTBA CBETA.

Heas padorsl: [lyrem cpaBHUTENBHOTO aHAIM3a repOaApPHOrO MaTepuaa BhIIBUThH
Mop(dosoruueckue OCOOEHHOCTH, KaK XapaKTEpHbIE 4YepThl MPHUCIOCOOJEHUIN K
(dakTopy cBeTa JIsl CBETOIIOOUBBIX, TEHEBBIHOCIMBBIX U TEHEIIOOUBBIX PACTCHU.

OO0bekThI: TepbapHble 00pa3ibl CBETONMIOOMBBIX pPACTEHHM (JIyroBbI€, JIECHBIE,
CTENHBIE TeIUO(MUTHI); TEHEBBIHOCIHMBBIX PACTEHUN (JIECO-TYroBbI€, OOJOTHBIE,
JIECHBIC); TEHENOOUBBIX (BOJHBIC, JIECHBIE CIIMO(PUTHI); TEHEBBIE U CBETOBBIC
JUCThSL Pa3NUYHBIX JepeBbeB. [l aHanuTHueckoil o0pabOTKM repObapHOTO
MaTepuaia CTOMT MCIHOJIb30BaTh BUJbI OJHOTO WJIM OJU3KOPOACTBEHHBIX POJIOB,
IPOU3PACTAIONIME B Pa3HBIX YCJIOBUSAX OCBeUIeHHOCTH. Hampumep, MOXHO
nogobpare Buabl poxa Viola (¢manka yauBurenbHas, . ckambHas, .
omyuieHHasi, ¢. mosesas, ¢. ropHas, ¢. Cenbkupka W T.A.); WIA BUABI poja
Campanula  (KOJIOKOJIbYMK  IIUPOKOJIMCTHBIM, K.  KpalMBOJMCTHBIA, K.
NEPCUKOIHUCTHBINA, K. PACKUAUCTBIA, K. palyHLEIEBUIHbINA, K. COOpHBIH, K.
OonoHCKUH U T.1.); BUIbI pona Festuca (o. myroBas, 0. BaJulMCKasi WA THUITYAK, O.
OBEYbs, 0. THUTAHTCKas, O. BhICOKas M T.A.), poaa Carex (ocoka BOJIOCHCTas,
ny3blpuatasi, OeperoBasi, BepellaTHUKOBAas, paHHssA, KOPHEBUII[HAS, OOoreMcKas u
T.1.); Buabl poaa Galium (moamMapeHHHMK CEBEpHBIN, M. AYIIMCTBIA, 1. MSITKUH,
PYCCKHI, TI. KpacWiIbHbIM, II. B3AYTO-IUIOAHBIM, M. LeOKUd u T.A.). Mim
UCITIOJIb30BaTh OJIM3KOPOJICTBEHHBIE BUJBI CEMEHCTB T'YOOIIBETHBIX, 30HTUYHBIX,
0000BBIX, MapEHOBBIX, JUJICHHBIX, CJI0’KHOLIBETHBIX, PO301BETHBIX,
HOPUYHUKOBBIX, JIIOTUKOBBIX, BCTPEYAIOIINECS KaK B 3aTCHEHHBIX Jiecax, TaK M Ha
OTKPBITHIX y4acTKaXx JyrOB U CTENEH, CBETIIBIX OOPOB UM OEPE3HSIKOB U T.1.
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Puc.1 Pasnbie pa3Mepsl MPOCTHIX JHCTHEB (JAHIBIINI MAWCKHMA, 30J0TapHUK OOBIKHOBCHHBIH,
KOIIIaybs JIanKa JIBYJOMHas)

7" ¥
% e

Puc.2 Pa3nble pa3Mepsl CI0XKHBIX JHUCTHEB (IPOCTPEN PACKPHITHIM, PAKUTHUK PYCCKHIA)

[Topsimok BBITTOTHEHUS paOOThI

1) PaccmoTpeTh Mo repOapHbIM 00OpasiiaM CBETOJIIOOMBBIC, TEHEBBIHOCIUBBIC H
TEHENMIOOMBBIE  PACTCHMs,  BBIABUTH  pa3IMyHbie  MOP(OJIOTHUECKHE
MPUCTIOCOOJICHHST TTOOETOB, OTNIEIBHO CTEOJIe W JIMCTHhEB K CYIIECTBOBAHUIO
MIPY TIOJTHOM WJIA HEJIOCTATOYHOM OCBEIIICHUU;

2) OnpeaenuTh HaNpaBieHHUsS pOCTa TOOEroB, CTeOiel, JUCTbEB, TONIUHY
moOeroB, WX Pa3BUTOCTh, MPOYHOCTh [0 HAJMYHIO MEXAHMYCCKUX U
MIPOBOJIANITNX TKAHEH U T.1I.;

3) PaccmoTpers BHUMATEIBHO CTPOCHUE JIUCTHEB, TNIOTHOCTh MMOKPOBHBIX TKAHEH,
CUCTEMY JKMJIKOBaHHS MO OTHOIICHHWIO K TUIOIIAIU JUCTa, GOPMY, OKpacKy U
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HAIPaBIIEHHOCTh CBETOBBIX M TEHEBBIX JIUCTbEB Yy JEPEBbHEB,
JMCTOBYIO MO3aUKy U T.1I.;

4) Omnpenenuth MOPQHOJIOTHYECKHE XAPaKTEPUCTUKU JIUCTHEB CBETONIOOUBBHIX,
TEHEBBIHOCIMBBIX M TEHENMIOOWBBIX PACTEHUH — AJHMHY, IIUPHHY, IUIOAAb
aucta (KemaTenbHO W3MEpPUTh 3-5 JHCThEB, 4YTOO ONpPENeNuTh CpeIHHE
3HAYeHHWE) C T[OMOUIbI0 MUJUIMMETPOBOM OyMard WiIM CKaHHUPOBAHWA,
ucnonb3ys nporpammy leafarea.dll. Onpenenuts cpenHio MIOIMIAAL JTUCTHEB
WK JMcTa (B ¢M?) pa3HbIX SKOJIOTMYECKUX TPYMI U MPOBECTH CTATUCTUYECKYIO
00paboTKy naHHbIX. [Ipuyem, jxeraTenpHO HCIIONIb30BaTh MOPPOMETPHUECKHE
XapaKTEPUCTHKU 4-5 IMCThEB, a TaHHbIE YCpeaHATh (puc.1; 2);

5) OnpenenuTh Bec CyXHUX JINCTHEB M3yYaeMbIX PACTEHHIA, MX CPEIHHE 3HAYCHUS
IUIA KaXJIOTO M3ydaeMoro Buzia. Jlamee ompenenuTh CpeaHUIl BEC JHCTHEB
pa3HBIX IKOJIOTUYECKUX TPYNI PACTEHHUM, paccuuTaTh YACIbHYIO JINCTOBYIO
[OBEPXHOCTh — OTHOILIEHUE IUIOUIaJN JUCTa (JIUCTHEB) K HUX CyXOHM Macce
(cm?/1);

6) Hcnonp3ysi JaHHBIC Pa3IMYHBIX CHpaBOYHHKOB (Ompenenurens pacTeHUH,
Cocynuctsle pactenust Tatapctana, Atiac cocyauctsix pacrenui PT u T.1.) B
TaOMUIly 3aHECTH HMH(POpPMALMI0 O THUIE >XKU3HEHHOM (OpMBI, Xapakrepe
[OJI3€MHBIX OpPIraHOB, (PEHOJOTMUYECKHX OCOOEHHOCTSX, TUIE (PUTOLEHO3a, B
KOTOPOM MPEUMYILIECTBEHHO MPOU3PACTaeT PACTEHHE MU T.H., YTO MOMOXKET
C/IeNaTh BBIBOJBI 00 AKOJIOTUYECKOM TPYIIIE H3y4aeMOro BH/IA;

7) 3aHectn paznuyHble Mopdosornyeckne U MopdoMeTpUUecKHue JaHHBIE B
CpaBHUTENbHYIO Ta0IUIy 1.

8) Cnenarh BBIBOJIBI.

BBIABUTDH

Tabmuua 1. Mopdonornueckue 1 aHAaTOMUYECKHE MPUCIIOCOOJIEHUSI PACTEHUM K
(bakTOpy CBETa y pa3IMYHbIX SKOJIOTHUYECKUX IPYII PACTCHUH.

Bun | XKusme | Xapaktep OcobenHoctu Cpennsia Cpennnii | Oxosoru
pacte | HHas pacrnosoKeHus JUCTHEB: Iouaib BEC JIMCTa | YyecKas
HUs ¢dopma | moberos, Hampas- | OKpacka, TUN | TUCTa WJIM | U CpPelHss | Tpymnna
JIeHue pocra, | JIMCTOBOM BCEX yZAeIbHAs
0COOEHHOCTH IUIACTUHKH, THII | JUCTHEB IUIOTHOCTD
cTebsist  (omyie- | BOJIOCKOB U | pacTeHus JUCTA WIH
HHE, HaJIMYUE | XapakTep OIyllle- JUCTHEB
MEXaHUYECKUX HUS,  TIOKPOBHI,
TKaHEH, U T.11.) L[BET JINCTA U T.J.

3ansitue 2. Ceem u e20 61usaHue HA AHAMOMUYECKYIO CIMPYKMYPY PACHEHUL

Oo0ocHOBaHHUE

npoo.ieMbl:

Ha

OCHOBC

AHATOMHNYCCKHNX

0COOEHHOCTEN

BEI€TATUBHBIX OPraHOB PACTEHUN MOXKHO BBIABUTH HHTETPAJIbHBIE IIapaMETphI,
KOTOpbI€ OyIyT MCIOJIB30BATHCA ISl OMPENEICHUS SKOJOTUYECKUX TPy BUIOB.
M3meHeHne 1 HapylIEHHE aHATOMHUYECKOM CTPYKTYPbl BET€TaTHUBHBIX OPTaHOB, B
IIPOLIECCE  PA3JMYHBIX  BO3ACHMCTBHM  IO3BOJISIOT  BBIIBUTH  MEXAHU3MBI
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yCTOﬁ‘-IHBOCTH paCTCHI/Iﬁ K HM3MCHANOIMUMCS YCIOBHAM CpCAbl M HMCIIOJIb30BAThb
HOI[O6HI>I€ XapaKTCPUCTUKU JIs1 OHOCHKHW COCTOSAHHUA BHUIAOB W COCTOSHHA
PaCTUTCIIBHBIX COO6I_H€CTB B IICJIOM.

KpaTkasi xapakTepucTuka

bonpiioe KoIWYECTBO CBeTa B  OMNPEICICHHBIX YCIOBUAX, OCOOEHHO
HEJOCTaTKa BIAarM M BBICOKUX, MPOJOJDKUTENIBHBIX TEMIIEpaTyp MOXKET ObITh
BpeHO Jyisi pacTeHuil. C OJJHON CTOPOHBI, YCUJICHHE OCBELICHHOCTU MPUBOJIUT K
uHTeHCUPUKAIMK (OTOCHUHTE3a, C JPYroll CTOPOHBI SPKUNA CBET YCHIUBAET
doToapIxaHne, KOTOpOE NPUBOAUT K TMOTEPSM YriepoJa U COOTBETCTBEHHO
HAYMHAET TOPMO3UTh HAKOILJICHHE MUTATENBHBIX BEMIECTB. |.K. MHTEHCHUBHOE U
POAODKUTEIHFHOE OCBEIICHHUE TPY HEJOCTATKE BJIard U MUHEPAIBbHBIX BEIIECTB B
MOYBE MPUBOJUT K HAPYIICHUIO OOMEHHBIX TpoiieccoB. [l BbDKUBaHUS B
YCIIOBUSIX HEIOCTaTKa BJard M MUHEPAJIbHBIX BEIIECTB y PACTEHUM BO3HUKAIOT
IPUCIIOCOONICHUS ISl 3aIUThl (POTOCUHTE3UPYIOIIUX OPTaHOB OT M30BITOYHOTO U
ocBellleHUs. Bo3HMKalOT ajanTtauMd Ha Pa3IMYHOM YpPOBHE: KJIETOYHOM,
TKaHEBOM, (U3NOIIOTHYECKOM, OMOXUMUYECKOM, MOP(}OJIOTHYECKOM,
(EeHOPUTMUYECKOM U (PUTOLIEHOTUUECKOM.

K mopdonornyeckum  mpuUCIOCOOJEHUSIM  TE€ITUOPUTOB  OTHOCAT
TOJICTOJTUCTHOCTh M MEJKOJIMCTHOCTh WJIM CHJIBHYIO PacdJIeHEHHOCTh TUIACTUHKU
JHUCTa, BIUIOTH JI0 €€ PEAYKIHMHA WIM BUAOW3MEHEHHA. Y HEKOTOPBIX PacTeHUU
no0Oern B MpOLECCe Pa3BUTHS TEPSIIOT JUCThS M (DOTOCHHTE3UPYIOMIUM OpPraHOM
MOJKET CTaTh CTeOeNb, Ha3bIBaeMbI KiamoaueM. [Ipm STOM y MHOTHX BHIIOB
no0ery, BBHITOTHSIONINE OMOPHYI0 (DYHKIHMIO COXPAHSIOT MHJIMHAPUYIECKYIO
dopmy, a poTocuHTE3UpyOIMKE — YIJIOMEHHYI0, HO ¥ T€, U JAPYTUE COCTOAT W3
MEXIOY3IUH M Y3JI0B, KOTOPBIE Y KIQJOJUSl BBITISIAT KaK MEPETSKKUA. ITO
XapaKTEepHO I TPOIMYECKUX PACTEHUN — MIOJICHOEKHHU WM 3Urokakryca (puc.3).

Knagonuu, mo BHemHEMY BHUIY CXOAHBIE C JUCThIMU M OOpa3OBaHHBIC U3
OOKOBBIX TOYEK Ha3bIBatOTCS Pruniokaagnu. OHU HaxOJATCsA B Ma3yXe KPOIOLIETo
MJICHYATOTO WJIM YeUTyeBUAHOTO JincTa. DHIOKIaauu TOBOJBHO Pa3HOOOpa3HbI
no ¢opMe, HAmpUMEpP, y CHAPKA TEPUCTOM OHU MEJKUE JMHEHHBIC WU
UrojibyaThie, a y CHApKH TYCTOIIBETKOBOM — YIUIONICHHBIC, JIMHECHHBIC.
[InpoKoJaHIIEeTHBIE, KOKUCTHIC (PMIITIOKIATUN XapaKTEPHBI NJIS1 BUOB HUTJIHUIIBI,
BcTpevaroniuxcst B Kpeimy, Ha KaBkase u CpenuzemHoMmopse (puc. 4).

HampoTuB, JHCTbS  TEHEMIOOMBBIX  pAacTeHUH  OyayT  OTJIMYATHCS
IMIMPOKOJIMCTHOCTHIO M TOHKOJMCTHOCTBIO. K Mopdonornueckum amanrtanusm
MOKHO OTHECTH U CYTOYHOE M3MEHEHHWE JIMCTOBOM MOBEPXHOCTHU, KOMIIACHOCTH
HEKOTOPBIX CBETONIOOMBBIX PACTCHUN U CJIOKEHUE JIMCTOBOM TUIACTUKHU B MOJ00HE
«TpyOOYKM», MO3aUYHOE  PACHOJIOKEHHE  JHUCTheB 11 3(PGHEeKTHBHOTO
UCIIOJIb30BaHUSl CBETA, MOSIBICHHWE CBETOBBIX M TEHEBBIX JIUCTHEB Yy JIEPEBHEB U
HEKOTOPBIX TPaB.
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Puc.3 Kiagonun MrosieHTOekun | Puc.4 Owmoknaauu urauisl (A) u cemensl (b):
TUIOCKOBETOYHOM: KJI - KJIaJIOIUN; J1 — JIUCThS;, | KP.JT — KPOIOIIHH JTUCT; PKI — QUILTOKIAINH;
CIIB — COIBETHSI; Y3 - y3ell LIB - I[BETKHU

CBeTOBBIC JIUCTHS, TaK K€ KaK M y JECHBIX 3()EeMEpOUIOB MOSBISIOTCS
BECHOM M MCIOJIb3YIOT BECEHHHUM CBETOBOM MAaKCUMYM (TaKH€ JIUCThSI XapaKTEPHbI
JUISL. MEIYHUIIbI, CHBITH, JJIsi CUPEHHU, JUNbl U T.A.). Jletom (QyHKIIMOHHPYIOT
TEHEBbIE JIUCThS HOBBIX IMOOETOB BO30OHOBJIIEHUS, KOTOpbIE HMMEIOT Ooliee
IMPOKYIO0 TUTACTHHKY. Pa3HHIIAa MEXIy CBETOBBIMH JHCTBhSIMU Tepudepruyeckoi
YacTH KPOHBI U TEHEBBIMU JIUCTBHSIMHU, PACIIOJIOKEHHBIMU BHYTPHU, MPOSBISETCS B
pasMepax U TOJIIMHE MJIACTUHKU, pa3Mepax KIETOK SIMUIEPMbI U YACTOTE YCTHHUII,
TYCTOTE OIYIICHUS, TOJIIMHE TAJIUCATHOTO CJIOI W JaXe B BEIMYHUHE
XJIOPOIUTACTOB.

Pactenusi, pa3BuBaromuecss Ha CBETY, OTJIMYAOTCS OT TEHEBBIHOCIIHUBBIX M
TEHETIOONBBIX aHATOMUYECKUM CTPOCHHEM. TorHa T0OeToB, HX MPOYHOCTH I10
CPaBHEHHUIO C JTHOJMPOBAHHBIMU TI0OETaMW TEHEIIOOMBBIX pPACTEHWM, BBI3BaHA
OCOOBIM  aHATOMHUYECKUM CTPOCHHEM OCEBBIX OPTaHOB. XapaKTePHBIMH
MIPU3HAKAMU C8emontoOUBbIX OyNyT SIBISTHCA — XOPOIlIee Pa3BUTHUE MPOBOISIIMX
TKaHell (Kcwiembl W (JI0dMBI) M MEXaHMYECKHX TKaHEeW (CKICpEHXUMBI U
KOJUICHXMMBI) B cTeOse. [7maBHBIM o00pa3oM »9T0 OyaeT TPOSBISATHCS B
KOJJMYECTBEHHOM YBEIMYECHHHM CJIOE€B KIETOK M OOJIbIIEH CTETeHH OTJIOKCHUS
JUTHUHA B KJIETOYHBIX 00070uKax. JIUCThS eeruopumos nmerot 6oiiee TOJICTYIO Ha
MOTIEPEYHOM Cpe3¢ JTUCTOBYIO IUIACTHHKY — KJIETKH Oojiee MENKHe, KOJIMYECTBO
CJIOEB KJIETOK Me3oduiia mucta (ocoOeHHO ctonbuaroro) Oosbine. HapyxHbie
CTCHKH SIHJICPMHUCA 3HAYMTEIILHO TOJIIE, 32 CYCT OOJIBIIETO OTIOKEHUS KyTHHA
WIM BOCKAa Ha KIETOYHBIX o00oJoukax. YacTo 4YHCIO CIIOEB SNUIAEpMHCca
yBeIMIHUBaeTCs 10 2-3. JIMCT MpOHMU3aH TYCTOM CEThIO KUJIOK, MHOTHE U3 KOTOPBIX
UMCIOT CKJICPCHXHMHYIO OOKJIaJKy, TyCTOTa JKHJIOK 3HAYUTEIHHO BBIIIC Y
eenuoumos, 4em y cyuogumos. KonmaecTBO YCTBHI] TaKKe OyJeT MPEeBbIaTh y
CBETOJIIOOMBBIX PACTEHUN, 3TO YBEIWYUBAECT TPAHCHHUPALIUIO, COOTBETCTBEHHO
COCYILYIO CHUJTy KJIETOK M OOyClIaBIMBaeT HOPMAaJbHOE MPOXOXKIEHHUE Ipoliecca
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dboTtocunTe3a. Horma ycThuila MOTPYXKEHBI B 0COOBIC YCThUYHBIE KaMephbl WITH
IPOCTO TOJYIOTPY)KEHHBIC, KaK y XBOMHKH COCHBI (puc. 5, 6, 7). Dnumepma
XBOMHOK IMOKPBITA TOJICTHIM CJIOE€M KYTHKYJBI, O] HeW pacnoiaraercs 1-2 cios
TOJICTOCTEHHOM  TUNOAEpPMBbI.  YCThUIIA  pACMOJAraloTCs B YIIIYOJICHUSX
snuAepmuca. Me3opuiut — cKi1ayaThlid, TPOHU3aH CMOJITHBIMU X0J1aMu (puc.6)

Ha mutonornueckoM ypoBHE KIETKH eenuogumos (0COOEHHO MOKPOBHBIX U
ACCUMUJISIITMOHHBIX TKaHEW) TaK)Ke OTIMYAIOTCS — 3TH MPUCTIOCOOJIEHUS CBSI3aHBbI C
JOTIOJIHUTENIBHON 3alllMTOM OT NPSMBIX COJIHEYHBIX JIydeld M O0XKOros. To ecThb
renuopuUTHl C OJHOM CTOPOHBI UMEIOT Psii MOP(HOIOTHYECKUX U aHATOMUYECKHX
MPUCIIOCOOJICHUIT K MHTEHCUBHOMY OCBEIICHUIO, C JIPYTOM — K COMYTCTBYIOLIEH
CYXOCTH BO3/yXa U 3aIUTE OT O0KUTaHUS MPSIMBIMU COTHEUHBIMU JTy4aMH.

Y cyuogumos nobGerm Moryt OBITH KpYIHBIE, HO 0OJiee€ TOHKHUE, YacTO
CTEIIOLIUECS WU TPUTIOTHUMAIOIINECS, TaKOW TUI MOOETOB CBsI3aH C IJIOXUM
pa3BUTHEM MEXaHWYECKUX TKaHeH. JIucTha Oosee MHpOKHUE, HEKHBIC, TOHKUE Ha
MOTIEPEYHOM Cpe3e, Kak Obl «pacKaTaHHBIE», TO €CTh YBEJIMYMBAETCS OOIIas
IUIOMIAAh JIMCTOBOM TUIACTUHKH, a IUIOIIAh ACCUMMJIAIIMOHHON MOBEPXHOCTHU
MeHbIe. JIMCTOBbIE TUIACTUHKU TPUCIIOCOOJIEHBI K YCHJICHHIO TPaHCHUPAILINH,
KJIETKM TKaHEW JIMCTa TOHKOCTEHHBbIE, KyTHKyJa ciab0 BbIpaxKeHa, MHOTO
MEXKJIETHUKOB, KJIETKM Me30(uiia KpymHee, HO CJIOeB KJIETOK (0COOEHHO
CTOJIOYATOro) Me30(uiia MEHbIIIe, Jy4llle Pa3BUT I'youatbiii Me3odut (puc. 7).
Cucrema >KWIKOBaHHS 10 OTHOUICHHIO K BEJIMYWHE IUIOMIANNA JUCTOBOM
IUIACTUHKU BbIpakeHa ciiabee. OOIIee KOJIMYECTBO YCTHUI[ MEHbIIE (XOTA Ha
HIDKHEM OIHJCPMUCE WX MOXKET OBbITh W MHOT0), HWHOTJAa OHHU CJierkKa
BO3BBIIIAIOTCS HAJ TMOBEPXHOCTHIO dmuepMuca. bombie pa3BUThl Me30(UIbHBIE
4epThl, T.K. TPU HEJOCTATKE CBETa YBEIMYMBACTCS BJIAKHOCTH BO3AyXa.
CTpyKTypa JUCThEB MPUCTIOCOOIEHA K TIOJTHOMY HCIIOIH30BAHUIO CBETA.

Puc. 5 Cxema crtpoenus nucta Nerium oleander (A), HYKHSS MOBEPXHOCTH JIUCTA C YCT.
kamepamu (b), BepXHsis MOBEPXHOCTD JUCTA C MHOTOCJIIOWHBIM smiuaepmucoM (B)
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Puc. 6 XBouHKa COCHBI: a) MomepeuHbli cpe3; 0) cxema cTpoeHus; | — smuaepma; 2 —
YCTBUUHBIN ammapar; 3 — runojepma; 4 — cKJ1ag4atbiii Me3oQuiui; 5 — cMOJISHON KaHall; 6 —
sHAoAepMa; 7 — keuema; 8 — ¢uosma (7-8 — nmpoBogsamuil My4ok); 9 — ckiaepenxuma; 10 —
napeHxruMa.
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Heap paGorsl: IlyTeM cpaBHUTENBHOTO aHATOMHUYECKOTO aHain3a OOBEKTOB
BBISIBUTH YEPTHI, XapaKTEpHbIE JI CBETOJIOOMBBIX M TEHENIOOUBBIX PACTEHHH.
Omnpenenutp 3K0JOTMYECKUE TPYIIbI, MPEIJIOKEHHBIX KOMHATHBIX PACTEHUH, IO
aHATOMUYECKUM MPU3HAKaM JIMCTHEB.

O0bexTbl: JKHUBBIE JHMCThSI KOMHATHBIX CBETOJIOOMBBIX M  TEHEIHOOMBBIX
pacTeHMIi; CBETOBbIE M TEHEBBIC JIUCThS PA3JIMYHBIX BUJOB JIEPEBBEB (KJIECHA
OCTPOJIMCTHOT'O, TOIOJISL YEPHOTO, JIUIIBI MEIKOJUCTHON, CUPEHH U T.11.).

[Topsanox BeIMOTHEHUS PabOTHI

1) Cnenate TONEpEYHBI Ccpe3 JHMCTa B paliOHE [EHTPATBHON  KUIJIKH
CBETOJIOOMBOTO M  TEHENMIOOMBOTO pacTeHus (BbIOpaTh B  KOJJICKIIUU
KOMHATHBIX PACTEHUN).

2) V3MepuTh TOJIIUHY JIUCTA, TOJIIMHY CTOJIOYATOro M ryddyaToro mMezoduia,
COCUUTATh KOJMYECTBO CJATraroIIMX JIUCT CJIOEB KIETOK.

3) Cnenatp cpe3bl snmiepmuca. s 3TOro CHATh SMHICPMUC C BEpXHEH H
HIDKHEW CTOPOHBI JUCTa (rearoduTa U cuuo(uTa) MOMECTUTh B KAIUIKO BOJbI
win ruuepuHa. [lpy  ManoM  yBeNIMYEHUM MHUKPOCKOINA MOJCYUTATH
KOJIMYECTBO YCTHHUIL B I10JI€ 3pEHUSI MUKPOCKOIIA.

4) PaccMOTpeTh MOJl MallbIM YBEIHMYCHHEM MHKPOCKOIA pAa3JIMYHbIC THIIbI
BOJIOCKOB y Pa3HBIX AKOJIOTMYECKUX TPYMII, 3apUCOBATh UX, MO0 BO3MOXHOCTHU
COCUYUTATh UX KOJUYECTBO B TIOJIE 3PEHHUS MUKPOCKOTIA.

5) IIpurotoBuUTh BpPEMEHHBIN Mpemapar jucra (renuodura U CcuuopuTa) s
MoJIcYeTa TYCTOTHI >KHIKOBaHUA. [[Isi 3TOro HEOONBIIONW KyCOYeK JUCTa B
TeUYeHUe 3-5 MUHYT NPOKHUIATUTH B 5%-oM pactBope menoun (NaOH, KOH),
TIIATETTFHO TIPOMBITH B BOJI€, 3aT€M IIOMECTHTh B KAIUTIO BOJABI HA TIPEIMETHOE
CTEKJIO, W TOKPBITh TMOKPOBHBIM. [Ipm MamoMm yBETWYEHMH MHKPOCKOMA
3apUCOBATh CETh )KUJIOK B MOJI€ 3PEHUS MUKPOCKOIIA.

6) ChnenaTh pHUCYHKH TIONEPEYHBIX CpPE30B JIMCTHEB CBETOJIIOOMBOTO H
TEHETIO0MBOTO (MJIM TEHEBBIHOCIUBOTO) PACTEHUM, C yUETOM aHATOMUYECKHUX
ocoOeHHOCTeH anuaepmuca U Me3obusuia. BeisaButh Tvnm Me3oduiia (pbIXJibii
He gauddepeHpoBaHHbI, MU(PEPEHIIMPOBAHHBII HA CTOJNOYATHIA U
ryouaThlif, U30MONUCATHBINA, U T.1.). OTIENbHO CleNaTh PUCYHKU BEPXHETO U
HIDKHETO SMUACPMUCA, BBISIBUTH PAa3IMYHbIE KIETKU AMHUIEPMHICA — OCHOBHBIE,
OKOJIOYCTBhUYHBIC, 3aMBIKAIONIUE (YCTHHUUHBIC), CTPYKTYPY YCTBHII, CTPOCHUEC
BOJIOCKOB, HallM4Me KYTHKYJIbl U T. O. MoxkHo cnenath (ortorpadum. Ha
pUCYHKax U (OTO AaTh OOBSICHEHHUS BBISIBIIEHHBIX OCOOCHHOCTEH.

7) CnaenaTthb BBIBO/IBI.

3anstue 3. Bauanue ycnosuit enaxcnocmu Ha Mopgonocuyeckyro u
AHAMOMUYECKYI0 CIPYKIYPY PACM eHUll

O6ocHoBanue mnpodaembl. Ha ocHOBe paznuyHbBIX MOP(POMETPUUYECKUX
napamMeTpoOB BEreTaTUBHBIX OPraHOB PACTEHUN M CTPYKTYPhI KU3HEHHOU (HOPMBI
MO>KHO BBISIBUTH JKOJOTUYECKHE TPYMIbl PACTEHH MO OTHOUIEHUIO K (akTopy
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BJIAJKHOCTH, HCIIOJIB3YCMBIC B I[aJIBHCI\/IIIHeM JJIA BKOHOFO-(l)I/ITOI_[eHOTH‘{eCKOﬁ
HHAWKAOUN COCTOAHUSA PACTUTCIIBHBIX COO6HICCTB 151 YCHOBHﬁ YBJIAXXHCHUS B HUX.

KpaTkas xapakrepucTuka

Jiist mporieccoB 0OMeHa BEIIECTB, POCTa U Pa3BUTHSI paCTEHUN, HEOOXOAMMO
y4acTH€ BOJbl KaK OCHOBHOTO PAacTBOpPHUTENsSI (MHUHEpaIbHBIE COJU M3 IOYBBI
pacTeHHEe MOXET YCBOUTH TOJBKO B PACTBOPEHHOM BHJI€) U MeTaboiuTa (Bojaa —
OCHOBA IIUTOILJIA3MbI KJIETOK M KJIETOYHOro coka). Kpome Toro, Boga B KJIIETOUHOM
COke 00yciaBIMBaeT TYpProOpHOE JaBliEHHWE, YYacTBYS B TMOJACpPKAHUH
ompeneneHHOW (GOpMBI KIETOK W OpraHoB. Boja yudacTByeT B peakimsx
doTocuHTE3a, a B CBSI3U C OOJBIION (DOTOCHHTE3UPYIOIIEH IMOBEPXHOCTHIO
pacTeHuid OYEeHb MHOTO BOJBI PACXOAYETCs TMPU TPAHCIHPAIUH, TOSITOMY
IOCTOSIHHO HEO0OXoauMo €€ MomnojgHeHue. OCHOBHBIM HCTOYHUKOM BOJIBI IS
HA3€MHBIX PACTEHUH SBISIIOTCS aTMOC(EpHbIE OCAIKH, OJTHAKO, 00ECIIEYeHHOCTh
pacTeHMii BIaroi 3aBUCUT OT OOILIEKIMMATUUECKUX YCIOBUI MECTHOCTH, peibeda,
COCTaBa U CTPYKTYPHI ITOYUBHI U JIp.

CriocoOHOCTh CyIIECTBOBAaTh Ha CYyIIE B HA3eMHO-BO3AYIIHOW cpene —
pe3yJIbTaT AJIUTENBHON 3BOMIONUN PACTEHUM U JJIUTEIBHOTO IPUCIIOCOOIEHUS UX
K Cpele CBOEero OOuTaHHsA. YCTOWYMBOCTH OOBOJHEHHOCTH Tejla pPacTEHUs
OTIPEMIETSETCS CTPOEHHEM W (PYHKIMOHUPOBAHUEM IMTOIUIA3MBI BCEX KIIETOK
OpraHu3Ma, CTPYKTYPOU pa3IMYHbIX TKaHEH, TUTIOM MOP(HOIOTUIECKOTO CTPOCHHS
HAJ3E€MHBIX M TIOJ3€MHBIX OpraHoB, MeTamMopdo3aMu BETETATUBHBIX U
raHapaTHUBHBIX OPTaHOB PACTEHUSI.

Jlns ogHMX pacTeHWid BoOja SBJSETCS Cpenoi OOWTaHWsA, y HHUX HET
MPUCTIOCOONICHUN N7l €€ yAepXKaHWs B TKaHAX, TaKUE PACTCHHS Ha3bIBAIOTCS
HOUKUIO2UOPUOHBIMYU (3TO BOAOPOCTH, HEKOTOPBIE CIIOPOBBIE U AK€ CEMEHHbIE
BU/IbI pacTeHUI ). BOTBIIMHCTBO CyXOMYTHBIX PACTEHUN MPUCTIOCOOUITUCH K KU3HU
B YCJIOBUSIX OIpPENEICHHOro nedUunTa BOJbl, UMEs pa3IUyHbIE aJanTaluu JUisl ee
yAEpXKaHUSA U COXPAaHGHWs B OpraHax, TaKW€ pPACTCHHUs] Ha3bIBAIOT —
eomouiocuopuonvie. OT TOro, B KaKOH CTENEHU BBIPAKEHbI T€ WIM HHBIC
IPUCTIOCOOJICHUS, WX TMOAPA3JEISAIOT Ha TPU OCHOBHBIE TPYMIbBL Me30¢umsl,
Kcepoghumul u cuepogumai.

Me3opurthsl — pacTeHusi, OOUTAIONINE B CPEIHUX YCIOBHIX yBiIakHEeHUS. K HUM
OTHOCHTCS OOJIBIIMHCTBO JPEBECHBIX BUJIOB, JIECHBIX M JYTOBBIX TPaB YMEPEHHOM
30HBI, BIQKHBIX TPOMUYECKHUX JIECOB, HEKOTOPhIE MX HUX OOWUTAIOT U B apUIHBIX
001acTAX, 3TO U OOJBIIMHCTBO KYJIBTYPHBIX pacTeHuil. Kak mpaBuio, Me30(UThI
UMEIOT JOBOJBHO OOJBIION IKOJOTWYECKUH AMana3oH K (PakTopy BIAXKHOCTH U
CTIOCOOHBI BBIICPKUBATh KaK KPAaTKOBPEMEHHOE 3aTOIUICHHS, TaK W 3aCyILIHBBIC
nepuonpl. K me3odutaMm apuaHbIXx o0JiacTeld MOXKHO OTHeCTH 3(peMepoB U
3(eMepouIOB CTENel M MyCTbIHb, Y KOTOPBIX BECh IIUKJ Pa3BUTHUS 3aBEPILACTCS
elle 0 HACTYIUICHHUs JIETHEH, MPOJOIDKUTENbHOM 3acyxu. A Takxke (peaTodursl
(mampumep, TpocTHHK — Phragmitis australis), y koTopblx Xopomio pa3BuTas
KOpHEBasl cucTeMa CrocoOHa JOCTUTHYTh YPOBHS TPYHTOBBIX BOJ.

Kcepopurbl — oOmupHas u pazHooOpas3Hasi rpylma pacTeHui, OOMTAIOIIUX B
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apUIHBIX O00JacTsaX (CTemW, TOJYMYCTHIHU, IyCTBIHU), T.€. B YCJIOBUSIX
HEJIOCTAaTOYHOTO  BOJIOCHAOXKEHMsI. ITO pacCTEHUs CyXHMX MECTOOOMTAaHMA,
CIIOCOOHBIE TIEPEHOCUTh 3HAYUTENIbHBIA HEIOCTAaTOK BIArd — IMOYBEHHYIO U
aTMocdepHyto 3acyxy. K 3Toii rpyrie npuHaajiexaT pacTeHUsl IyCThbIHb, CaBaHH,
KOJIIOYUX peaKojecuil, cyxux creneul. [ns ymepeHHbIX oOnacteil kcepopuTsl —
TO pacTeHus Haubojee MPOrpeBaeMbIX M  OCBEHICHHBIX MECTOOOUTaHUMU
(CYXOJI0JIbHBIX JIYTOB, OCTEITHEHHBIX CKJIIOHOB I0KHOM PKCIO3UIIMHU, CYyXUX OOpPOB,
creneil). bonpimoe 3HaueHne 1711 KCEPOPUTHBIX PACTEHUN UMEIOT pa3HOOOpa3HbIC
CTPYKTYpHBIE MPUCTIOCOOJICHHS (Mopdonoruyeckue, AHATOMUYECKHUE,
dbu3noIornyecKkne) K YCIOBUSM Hemoctarka Biarn. [lo »TuM  aHATOMO-
MOP(OJOTUYECKIM TIPU3HAKAM BBIACISIOT 2 OCHOBHBIC TPYIIIBI: CYKKYAEHMbl
(JIUCTOBBIC U CTEOJIEBBIC) U CKIEPOPUMDBL.

CyKKYJIeHTBI TPOU3PACTAIOT, B OCHOBHOM, B ITyCTHIHX L[eHTpanibHON AMEpUKH 1
Adpuku, HarpuMep NpeICTaBUTENN ceM. KakTycoBbie (Cactaceae) u mosovaiiHbie
(Euphorbiaceae). Oxpyrnas winu nmimHApUdeckas ¢opma Tena CIoCOOCTBYET
CHI)KCHUIO YIEIbHOW TUIONIAJM UCHApEeHHs, a Hau4ue peOphIlieKk U O00po370K
YMEHBIIAET TUIOMAAb BO3JIEUCTBUS MPSIMBIX COJIHEUHBIX Jydeil. B Goposnkax u
JIO’)KOMHKAaX CO3/aeTcsl U YJep KUBAeTCs, Ojarojapsi MEperuieTeHUI0 KOJIOUeK U
BOJIOCKOB, MHKPOCJION C TOBBIIIICHHOW KOHIIGHTpalMeld BOJISHBIX MapoB. Jlis
TaKMX PAaCTEHUN XapaKTEPHO CE30HHOE M3MEHeHue oObema ctebisi. B mepuosbi
3acyxu pedpa cOJMKAIOTCS, P MOTJIONIEHUH BOJIbI — BHOBb PACXOSTCA.

B ymepenHON 30HE K TaKUM pacTEHUSM TPUHAMICKAT BHJIBI CEM.
ToJicTAHKOBBIX (Crassulaceae). 3To MHOroJIETHUE, COYHBIC, MSICHCTBIC PACTCHUS C
XOpOIIIO Pa3BUTOM BOJ03AaNACAIONICH MMAPEHXUMOM, KOTOpas pa3BUBACTCS B
Pa3JIMUHBIX OopraHax (JIUCThAX, CTEONSIX, KOPHIX). OCHOBHOM crtoco0 Mpeo10IeHUs
3aCYIJIUBBIX YCIOBUM — 3TO HAKOIIEHHE OOJIBIIIMX 3alacoB BOJAbI B TKaHSX,
HPKOHOMHOE €€ PAacXOJOBaHUE 3a CUET BUJOM3MEHEHHUS PA3IMYHBIX OPraHOB U
TKaHei, 0OBOJTHEHHOCTh KJIETOK U TKaHeh (95-98%), 3amuTHbIe mpucrnocobaeHus
JUISL CHYDKEHMsI TpaHcriupanuu. OJHUM W3 BaXKHBIX TMPUCIIOCOOJCHUMN SIBISETCA
cBoeoOpa3Has opMa HaI3EMHBIX MOOETOB, TOA3EMHbBIC TTOOCTH U KOPHH Pa3BUTHI
cina0o. YTouiieHrue JTUCTheB U cTe0sIei U MpUOIMKEeHHe UX K 1apooOpa3sHON Win
MUIMHAPUYECKON (OopME TPHUBOAUT K CHUKEHHUIO TMOBEPXHOCTU TPAHCIUPAIUU
IIPU COXPAHEHHUH JIOBOJILHO O0JbIION Macchl. [IOBEpXHOCTH OpraHoOB 3aImIUIEeHA
BOCKOBBIM HAJICTOM, MOIIIHBIM OMYIIEHUEM, KYTHHU3AIMEH KJIETOK JIHICPMHCaA.
CxyiepopuThl — HANPOTHUB CYXHUE, KECTKUE PACTCHUS, Y KOTOPBIX IMPOUCXOIUT
ckaepodukalys HazeMHbIX Mo0eroB. OHM OTINYAIOTCS BBICOKOW YCTOMYHMBOCTHIO
K 3aBSAJAaHUIO, YTO JIOCTUTACTCS Pa3IMYHBIMH aHATOMO-MOP(OJOTHICCKUMHU
MPUCTIOCOOJICHUSIMU:  PEAYKIMS WM YMCEHBIICHWE JINCTOBON ITOBEPXHOCTH,
cOpachIBaHUE JIUCTHEB, CBOPAYMBAHNE JIUCTOBBIX IJIACTHHOK, CKJIATIATOCTh JIUCTA,
ckaepodukaius credisi, pa3BUTHE 3aIIUTHBHIX TOKPOBOB (OTJIOKEHHWE BOCKA,
KyTHHA, Pa3BUTOCTh OMYIICHUS, TOTPY>KEHHOCTh YCTHUII, Pa3BUTHE TTOKPOBHBIX U
MEXaHUYEeCKUX TKaHei). KopHeBble CHCTEMBI y CKJIEPO(DUTOB OOBIYHO CHUITBHO
pPa3BUTHI, YTO TOMOTAET PACTCHHSIM YBEJIMYUTH MOTJIONICHUE MOYBEHHOW BIIATH.
OHu OBIBAIOT JBYX OCHOBHBIX THIIOB OKCTCHCHBHBIE (JJIMHHBIE KOPHH,
pacnpocTpaHsIomuecs B OOJBIIOM OOBEME IMOYBBI, HO CPaBHUTEIHLHO Mo
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pa3BeTBICHHBIC) M MHTEHCUBHBIE (OXBaThIBAIOLIME HEOOMIBINION 00beM cyOcTpaTa,
HO OYE€Hb I'yCTO BETBAIIUECS).

I'urpo¢uThl XUBYT Ha BJIAKHOM TMOYBE, KaK MPABUIIO, HE 3aTAIIMBAIOTCS BOJION
(wmm Ha KopoTkuil mepuon). K BakHBIM (DHU3UOIOTHUECKUM OCOOCHHOCTIIM
TUTPOPUTOB MOKHO OTHECTH HU3KOE OCMATHYECKOE JAaBJICHHE KJIETOYHOIO COKa,
HE3HAUUTENbHAs BOAOYACpPKMBAIOIIAs CIOCOOHOCTb, HEOOJBIINE BEIUYUHbI
cyOnetanbHOro BoaHoro nedunmra (moreps 15-20% 3amaca Boabl) MPUBOAMUT K
HEOOPATUMBIM TMOCJIEACTBUSAM. DTO PACTEHHS BIAXHBIX MECTOOOUTAHUN Ha3eMHO-
BO3/YIITHOW Cpelbl, HE BBIHOCSIIME 3HAYUTEIHHOTO BOJHOTO nepUIUTa U HE
oOnamaronye CHoCOOHOCTBIO TPUCIIOCOOIATHCS K Jodarod 3acyxe. Hambonee
TUNHWYHBIE TPEACTABUTEIN OTOM TPYNIbl — PACTEHUs BIAXHOM M TEIUIOU
atMoc(hepsl TPONMMYECKHUX JIECOB, TEHUCTHIX IUPOKOIMCTBEHHBIX U €JIOBBIX JIECOB
YMEPEHHOW 30HbI, TOMMEHHBIX U HU3UHHBIX JIYTOB U T.1I. [ UTpopUTHl yMEpEeHHON
30HBl MOJPA3JENAIOTCS Ha TEHENOOUBbIE TUTPOPUTHI TEHHUCTBIX JIECOB U
CBETOJIFOOMBBIE TUTPOGUTHI OTKPBITHIX MECT (JIyTOB, 3a00JI0YEHHBIX MOJISHH U T.1.).

OnHako Bo/ia MOXKET OBITh U CPEION OOMTAaHUS MHOTHUX BBICIIUX PACTCHUI,
Takas cpeia OTINYAETCS PSAIOM CYIIECTBEHHBIX YCIOBUN OT Ha3€MHO-BO3IYLITHOM:
1. KomuyecTBO M IpONOpLUU PACTBOPEHHBIX B BOJE Ta30B HMHbIE, HEXKEIU B
atMocepe. OCHOBHBIMU T'a3aMH, paCTBOPEHHBIMU B BOJIE, SIBJISIIOTCS KUCIOPOJ U
YIAEKUCIBIA  Ta3, HWCTOYHMKOM KHCIOpOJa B BOJIE SIBISIIOTCS pacTEHUs,
YIJIICKUCIBIN Ta3 BBIACTSETCS MPHU JIbIXaHWU PACTEHUH W KMBOTHBIX. MHOTIA BOMIE
IPUCYTCTBYET METAH U CEPOBOIOPOI;

2. l'opuuHbIe ¥ CYyTOYHBIE KOJEOAHUS TEMIEPATyphl B BOJIE TOPA3I0 MEHBIIIE, YeM
B BO3AYIIHOW cpeie, MOSTOMY TEMIIEPaTypHBIH PEXHUM OTIMYAETCS OOJBIIUM
MIOCTOSTHCTBOM;)

3. YcioBus OCBEIIEHHOCTH B BOJIC 3HAUYUTEIIBHO HUKE;

4. Boma xkak cpema oOuTaHus 3HAUMTENIBHO IUJIOTHEe Bo3ayxa. OHa U
HOJIICPKUBAET TEJIO PACTEHMUIA;

5. JIBwkeHHe BOJbI CIHOCOOCTBYET paBHOMEPHOMY CHAOKEHUIO pacTeHUI
MUTaTETHLHBIMH BEIIECTBAMU;

6. CocTtaB pacTBOPEHHBIX BELIECTB B BOJOEMax pa3jiMu€H M 3aBUCUT OT
re0JI0OrMUeCcKUX OpOJI, KOHIIEHTpAIK coJiel U T.J1. B pecHbIX BojoemMax peakius
BOJI OOBIYHO HEHWTpanbHas, Ha 0osioTax (0COOCHHO C(arHOBBIX) — KHCIasA, B
MOpPCKOM BOJI€ KOHIIGHTpPAllMs BOJOPOJHBIX HWOHOB TIOJBEP)KEHA MEHBIIUM
KOJICOAHUSIM M pEaKIvs ee Jale meaodHasl.

B 3aBucMMOCTH OT CTENIeHH MOTPY>KEHHUSI PACTEHUH B BOJAY pa3inyaroT TPU
AKOJIOTUYECKUE TPYMIBl BOAHBIX PACTCHHN: cudamoumel — pacTCHUsI, BEAyIIHE
NOTPYKEHHBIN B BOJLy 00pa3 KU3HU; aipocudamoghumosl — MOABOIHBIC PACTCHUS,
94acTh JINCTHEB KOTOPBIX HAXOJIUTCS Ha TOBEPXHOCTH BOMABI;, 2uOpodumosl —
pacTeHus, BeAyIIME BO3AYIIHO-BOAHBIA 00pa3 >KuU3HU (MPUOpEXKHBIE, YACTO
MOJIyNIOTPY>KEHHBIE B BOJY PAaCTCHUS).

Mopdonornueckre 0COOEHHOCTH JaHHBIX 3KOJOTUYECKUX TPYII PACTEHUH
COCTOSIT B CJeAylonieM: OOJIBIIMHCTBO MOTPYXEHHBIX M IUIABAIOIIMX PACTEHHI
00Jaar0T OYeHHh OONBIIONW MOBEPXHOCTHIO TENa TO OTHOIICHHWIO K WX OOIIeH
Macce, Tak Kak IMOTJIOIIEeHNE BOJbI U PACTBOPEHHBIX B HEHl BEILIECTB U Tra30B UIET
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qepes AMHUISPMHUC Bcero Tena. Yem Ooubliie MIonaab COMNPUKOCHOBEHUS PaCTCHUN
C OKpyJKaromiel BOJOH, TeM OoJjice OJaronpusITHBI YCJIOBUS €r0 NHTAHUSA U
JIBIXaHUs, & OTHOCHTEIBHO IUIOTHAs BOJHAs Cpeia MO3BOJISIET Pa3BUBATh TaKYIO
MOBEPXHOCTh. DTH PACTCHHUS UMEIOT OOBIYHO JITMHHBIC, THOKUE U TOHKHE TIOOETH,
yIUIMHEHHBIC, YaCTO CHJIBHO PACCCUCHHBIC, TOHKUC JIMCThsI, YIPOIICHHYIO HWIIH
JKe PEIyLIUPOBAHHYI0 KOPHEBYIO CHCTeMy. MHOTMM BOJHBIM PAaCTCHHSIM
XapakTepHa TeTepOPMIINS — Pa3HOJUCTHOCTh, CBS3aHHAas C HW3MEHCHHEM
HKOJIOTHYECKUX YCJIOBHM B T€UCHHE OHTOreHe3a. [lepBbie JINCThS, 00pa30BaHHBIC
BECHOW M TIOTPYXXEHHBIE BOJy HMEIOT OaHYy ¢opMy, a Ooyiee TMO3IHUE,
BO3HHKAIOIINE TIOCJIE CIaja BOABI — APYryr0. MHOTOJIETHUE BOHBIC PACTCHHUS, KaK
NPAaBWJIO, PA3BHBAIOT  CHCTEMYy IIOJ3y4YHMX I100eroB — KopHeBHIN. KoTopsie
BBITIOTHSIOT (DYHKITHIO 3aIlaca M BEreTaTHBHOTO Pa3MHOXCHUS, TAKHE KOPHEBHILA
OOBIYHO OYCHb JUIMHHBIC, TOJICTBIC, OOrarbiec 3alacHBIMH BEIICCTBAMH, HO
JOBOJIBHO XPYINKHE W3-32 OTCYTCTBHS MEXaHWYECKHX TKaHEHW U  OOJBIINX
BO3YIITHBIX MONOCTeH. OOBIYHO BEreTaTUBHOE Pa3MHOKEHHE MpeoOianaeT Ha
CeMCHBIM. BO BpeMsi IBETCHHs IIBETKH BBIHOCSTCS HaJ IOBEPXHOCTHIO BOJIBI,
MOCJie OTBUICHHUS W OIUIOAOTBOPCHHUS IIBETKH BTSITUBAIOTCS B BOJY, IUIONBI U
CEMEHA YacTO CO3PEBAIOT IO BOJIOM.

Heapb padorsl: [lyTem cpaBHUTENBHOrO aHAIN3a repOapHOro MaTepuasa BbIIBUTh
MOP(OJOTUYECKHE OCOOEHHOCTH PACTEHUN Pa3HBIX 3KOJIOTMUECKUX TPYII I10
OTHOUIEHUIO K (PaKTOpPy YBIIaKHEHHS.

O0bexTBI: TEepOapHble 00pa3lbl pPacTeHUM Pa3TUYHBIX MECTOOOUTAHUH,
XapaKTEPHU3YIOIIUXCSI HEIOCTATOYHOCTBIO (hakTopa Biaru (cremHble, OOpOBBIC
BU/JIbI, PACTEHHS CYXOJOJIbHBIX JYT'OB, ACTOMIL, MYCTBIPEH, OTKPBITHIX CKIOHOB)
WIM HANpOTUB, MNEPEU30bITKOM YBIAXHEHUS JIMOO OKOJIOBOJAHBIE M BOJHBIE
pacTeHusl.

[Topsinok BeIMOIHEHUST PAOOTHI

1) Paccmotpers 1o repOapHBIM 00pa3iaM pa3indHbIe BHUIbI KCEPOPHUTHBIX,
Me30KCepO(MUTHBIX, ME30(UTHBIX PACTCHHUI;

2) BoigenuTh OCHOBHBIC MOP(]OIOTHYSCKUE MPUCTIOCOOICHHS PACTCHHI Pa3HbBIX
HKOJIOTMYECKUX TPYII MO CTPYKTYpe HA3e€MHBIX MOOErOB — CTPOCHHE U
TUIOMIAb JINCTHEB, (OpMa, CTETIEHb PACCEYEHHOCTH JINCTOBOW TUIACTUHKH,
BUIOU3MEHEHHE JINCTHEB, TUII OMYIICHHUS U T.1.,

3) BbIgBUTH OCHOBHBIC MOP(OIOTHYESCKHE TPUCITOCOOJICHHS B CTPYKTYpE CTEOIIS
— TIONIO)KEHWE B TPOCTpaHCTBE, (opMa, OMYIICHHOCTh, >KECTKOCTh WIIH
MSICUCTOCTD U T. 1I.;

4) PaccMOTpeTh CTPOCHHE MOJ3EMHBIX OpPraHOB (MOOETOB, KOPHEH, KOPHEBBIX
CUCTEM) — PAa3BUTOCTh U BUJIOM3MEHEHHOCTh MOA3EMHBIX OPTraHOB, UX JJIUHY,
’KEJlaTeIbHO BBIABUTH COOTHOLIEHHUS JUIMHBI HAa3€MHBIX W TOJ3€MHBIX
OpraHoB,;

5) Paccmotrperp mo repOapHBIM 00pa3laM pa3UYHbIE BUABI TUTPOMQUTHBIX U
rUAPOPUTHBIX ~ pacTeHHWil,  BBIIEIMB  OCHOBHBIE  MoOp(oioruueckue
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NPUCIIOCOOICHNS HA3eMHBIX IMOOETOB K YCIOBHSIM MOBBIIICHHOW BIKHOCTH U
BOJIHOM CpeJie M0 CTPYKType cTe0Isl, TIMCThEB, COLIBETHH, IBETKOB U ILIO/IOB;

6) Omnpenenuts monoxeHue, GopMy U CTPYKTYpy mobera, pasMep MEXI0Y3IHi,
JMCTOPACTIOIOKEHNE, MeTaMOP(O3bl, XapaKTep MOKPOBHBIX TKaHEH U T.J.;

7) Onpenenuts GopMy, TONIMIKHY, pa3Mephl JTUCTHEB Pa3IUYHBIX (popMarmii u
HaJIBOJHBIX U MOJIBOAHBIX JIUCTHEB, BHIICTUTH METaMOP(}O3HI;

8) PaccMoTperh TmMOA3€MHBIC OpPTaHbL, ONPEACIHTh WX MPOHUCXOXKICHUE,
BBIJINTUTH OCHOBHBIE MoOp(osoruueckue ocoOeHHOCTH — (GopMy, OKpacky,
TOJIIIMHY, Halu4ue OOKOBBIX KOPHEH W KOPHEBBIX BOJIOCKOB, CTPYKTYpPY
pa3BeTBIICHUS, OOMIYIO0 IUIOMIAAh MOJ3EMHBIX OpPraHOB IO OTHOIICHUIO K
HaJ3€MHBIM IT0Oeram;

9) [lanHbIC aHATM3a 3aHECTH B TAOJUILY U CEIATh BHIBOIBL.

Tabnuna 2. Mopdonoruueckue 1 aHATOMUYECKHE MPHUCIIOCOOJIEHUSI PAaCTeHUM K

Pa3INYHbIM YCIOBUAM YBJIAKHCHUA.

Bun Kusne | Xapaxrep OcoGenHoctu Cpennsis | CpenHuil | DkoJsoru
pacteH | HHas pPAacCIOJIOKEHUSI | JTUCTHEB: TUI | IUIOUIa/lb | BEC JIUCTA | yeckas
us dbopma | moGeros, JUCTOBOM IJIACTHH- | TUCTA WJIH | U rpynmna

HaIpaBJIEHUE KH, PacCeYeHHOCTh, | BCEX yaeIbHas

pocra, XapakTep JIMCTHEB IJIOTHOCTD

0COOEHHOCTH OIYILICHHUS, pacTeHus | JIHCTa WU

cTeluIs rerepodums, JIUCTHEB

(omymienwue, 0COOEHHOCTH

HaIn4uue CTpPOCHHSI JIUCTHEB

MEXaHWYECKUX | pa3HbIX (opmarui,

TKaHeW, U T.71.) | UX TOKPOBBI, IIBET

JIUCTA U T.]1.)

3ansatue 4. Bausanue ycioeuil  0CGEU{CHHOCMU U GANCHOCMU  HA

AHAMOMUYECKYI0 CIMPYKMYPY PACM EeHUll

Ob6ocHoBaHue mnpodaeMbl: AHATOMUYECKOE CTPOCHHME PACTEHUHA B CBS3U C
BOJAHBIM PEXKUMOM MECTOOOMTaHUI, HA MpPUMEpPE aHATOMHYECKOTO CTPOCHUS
cTeOJiA, JIUCTa W KOPHA Pa3IUYHbIX SKOJOTMYECKUX TPYII, MO3BOJISET
UCIIOJIb30BaTh aHATOMMUYECKHE XapaKTEPUCTUKUA OPraHOB M WX HAPYIICHUS IS
OINPEIENECHUS] MEXAaHU3MOB YCTOMYMBOCTH PACTEHUM K U3MEHSIOLIUMCS YCIOBHIM
cpensl

Kparkas xapakrepucruka

B anaromuu opraHoB pacTeHHMil TEPBOHAYAIHLHO HEOOXOIMMO BBIJCISITH
OCHOBHBIE CUCTEMbI TKaHEM — MOKPOBHBIX, OCHOBHBIX W mpoBoasmmx. Ocoboe
BHUMAHHUE CIEAYET OKa3blBaTh CTPOCHUIO LIEHTPAJIbHOIO LWIMHAPA, KOTOPBIU
MPEACTABIAECT COOOM KOMILJIEKCHYIO CUCTEMY MPOBOSIIMX U OCHOBHBIX TKaHEH U
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onpeaensaTs Tui ctenbl. OOpaTuTh BHUMAaHUE HAa Pa3BUTOCTb OCHOBHBIX CHUCTEM y
Pa3IMYHBIX FKOJIOTUUECKUX TPYII PACTEHUH U UX COOTHOILIECHUE.

Ha roroBoM wuiM BpeMEHHOM Iipemnapare CTeOdsl WM JIHCTa CleayeT
paccMOTpeTh BCE THIIBI TKaHEHl (IMOKPOBHYIO, MEXaHMYECKYIO, MPOBOJSIIYIO,
OCHOBHBIE  —  BOJO3allacarolllie, Aa’peHXUMHBIE  WJIM  BO3AYXOHOCHBIE,
ACCHMMWISLIMOHHBIC) BBIABUTH X 0COOEHHOCTH.

MesomopHass ~ opraHuzamuss ~ JMCTa  [OJApPa3yMeBaeT  pPa3BHUTHUE
KPYMHOKJIETOYHON 3MHIEPMBI, BKIIOYAIOMIEH OOJIBIIOE YUCIO YCTHUI] (HallpUMep,
200-250 ma 1 mm? y Trifolium pratense). Knerku smumepmbl pacruiacTaHHEIC,
4acTO UMEIOT U3BWJIMCThIC aHTUKIMHAIBHBIE KJIIETOUHbIE CTEHKH. Me30(huilT 4eTKO
nudQepeHIMpoBaH HA TUIOTHBIA TMANMCATHBIA W PBHIXJBIA TyOuaTeiii (puc.8; 9).
WHorna BBIAENAIOT TPYIIBl 2ucpome3opumos M Kcepome3oghumos, KOTOpbIE
OTIMYAIOTCA OT THIMMMYHBIX ME30(DUTOB TONIIUHONW KyTHKYJIBI M HAPYKHBIX CTEHOK
SMUAEPMBI, pa3MepaMu KJIETOK, YacTOTOM M TYCTOTOM YCTBHUI], IUIOTHOCTBIO
Me30(HIUIa U pa3BUTHEM MEXaHUYECKUX TKaHEH.

b s & 0,5 Mm big

“Puic. 8 CreGens (A) u muct (B) Tumodeesku | Puc.9 Crebens (A), muct (b) kieBepa (Trifoliurh
ayrosoii (Phleum pratense) pratense); B, I' — BepxHuii U HIDKHUN YIHIEPMIC

Me30huThl BIQKHBIX TPONMUYECKHX JIECOB (HEKOTOpPHIE KOMHATHBIC
pacTeHus1) oTIMYarTcsa 00Jiee KECTKUMHU JIMCThSIMU, YTO 00YCIIOBJIEHO 3alllUTON OT
NPOJHMBHBIX A0XAeH. Ha MOBEpXHOCTH TakuX JIMCTHEB Pa3BHBACTCS MOIIHAS
KyTHKYyJla, OSIHUJEepMa MEJIKOKJIETOYHas, MWHOrJa oOpa3yercs THIOJepMa.
Me3zoduin nmucra 6oiee MEITKOKIETOUYHbIN, MPOHU3AHHBIN TSKAMU CKIIEPEHXUMBI.

[ToxpoBHBIE TKaHH KCEPOPUTOB OyAyT OTIIMYATHCS OOJBINEH MPOYHOCTHIO,
HAJIMYUEM KYTUKYJbl, BOCKA, OIyIIEeHUs, Ooyiee YTOJNIIEHHOW KJIETOYHON
o0oyiouKkol, OombimuM KomudecTBOM ycThull (puc.10; 11). TloxpoBHBIE TKaHH
Me30()UTOB U TUTPOPHUTOB MMEIOT YCPEAHEHHbIE MPU3HAKH, OOJIbIIE CBSI3aHHBIE C
¢dakTopom cBeTa.
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Puc.10  Cxema  crpoenuss  jucrtoBoit | Puc.1l Crebens npua (Linum flavum): 1-
IUIACTUHKY KOBBLIs (Stipa pennata) AMHUIEPMUC €  KYTHKYIOH;  2;3-KopoBas
napeHxuMa; 4-CKJICPEHXHMHbIE BOJIOKHA; 5-
TyOstHas TapeHxuma; 6-xkamMOui; 7-BTOpUYHAsS
JIpeBecHHa;  8-TiepBUYHAS  JpeBecHHa;  9-
cepaueBuHHbie  ayuyu; 10-cepaueBuna, 11-
BO3JIYIITHAS TTOJIOCTh

MexaHnuveckue TKaHu B OOJIbIIEH cTereHn OyayT pa3BUTHI y KCEPODUTHBIX
¥ ME30KCepO(UTHBIX BUJIOB PACTECHUH, MpUYEM B OOJIbIIIEH CTeneHU OyAeT pa3BuTa
MepTBasi MeXaHuW4yeckass TKaHb — ckiepenxuma (puc. 10). Ckiepodutsl OyayT
UMETh HauOOJBIIYI0 CKJIEpODUKAINIO, TPEACTABICHHYI0O B BHJE YYacTKOB
CKJIEPEHXUMbBI BOKPYT JKWJIOK JIUCTa WU LEIbHOTO CKJIEPEHXMMHOTO KOJbIa
BOKPYT IIEHTPAJIBHOTO IWJIMHJpA B CTE0Je, a TaKXKEe HEKOTOPOU CKIepodukanuu
OCHOBHBIX TKaHEW — YTOJIICHHE KIETOYHOW OOOJIOUKH KIETOK MapeHXHMBbI.
CooToHoIIeHUE CKICPOPUIIMPOBAHHBIX KJIETOK OyAeT TeM OoJjblle, dYeM
3aCyIJIMBEE MECTOOOUTAHUE.

Y CYKKYJIEHTOB HHU3Kas KOHIIEHTpAllMs KJIETOYHOTO COKa MO3BOJISAET
MOTJIONIATh JIUIIG JIETKO JOCTYMHYIO J0XAEBYI0 Biary. Ho otmaioT Bomy oHU C
OONBIIMM TPYAOM, T.K. OCHOBHASI Macca BOJbI CBSI3aHHAs. A KJICTOYHBIA COK
COJEP)KUT OOJBIIOE KOJIMYECTBO JIETKOPACTBOPUMBIX M HHU3KOMOJEKYISIPHBIX
BCIIECTB WM HEPACTBOPUMBIX THAPODUIBHBIX COCAMHEHHM —  CIU3EH,
MOBBIMIAIOIINX BOAOYACPIKUBAIOIIYIO CIIOCOOHOCTD KJIETOK (puc.12). Y HEKOTOPBIX
CYKKYJICHTHBIX BHUJOB ((DUIUIOKAKTYC) Pa3BUBACTCS CETh CIM3EBBIX BMECTHIIHIIL.
[IpoBopsmias cucTemMa ciabas, oOpa3oBaHa HEOOJBIINM YHCIOM MEIKHUX
MPOBOJIAIIUX IMYyYKOB, MEXaHUYECKUE TKAHU PA3BUTHI TUIOXO

Y me3odutoB B Oosblieil cTeneHu OyIeT pa3BUTa >KMBas MeXaHHUYeCcKas
TKaHb KOJUICHXMMa, XOTsI CKJIEPEHXHUMa TaKKe BCTPEUYaeTCs, BOKPYT WM CBEPXY
OpOBOJALIMX My4ykoB (puc.8). MexaHudeckass TKaHb Y THAPOGUTOB U
rHIaTOPUTOB MOXKET OTCYTCTBOBATH IMOJIHOCTBHIO WJIM BCTPEUATHCS HEOOIBIINMHU
y4yacTKaMu B NEPBUYHOM KOpPE BOKPYT MPOBOJSALIMX MYYKOB WM B LEHTPAIbHOM
UUJIUHAPE.
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Puc.12 Cxema crpoenus crebns Phyllocactus sp. (A) u Stapelia variegata
(B), neranu3aiysi yCTBHYHOTO amapara S. variegata

bonbmmoe 3HadeHWe B CTPYKType cTeOns OyayT HMMETh 3amacaroiie
OCHOBHBIC TKaHU. Y CYKKYJICHTOB CHJIBHO pa3BHTa BOJIO3AIAacarolias mapeHxuma
(puc. 12), a y TUrpopUTHBIX, TUAPODUTHBIX U TUIATOPUTHBIX PACTEHUN XOPOIIO
pa3BuTa BO3JYyXOHOCHAsl TMapeHXMMa WIM a’dpeHXWMa, a TakkKe CHucTeMa
BO3YIIHBIX Toj0cTel (puc.13-16).

OnunepMuc THAPOPUTHBIX pacTeHUd OyleT OTIMYaThCs OTCYTCTBHEM
KYTUKYJIbI, BOCKOBOTO HAJIETa, BOJIOCKOB — 3aIIUTHBIX 00pa30BaHUM, y TIOIBOTHBIX
JUCTHEB OH JIMIIIEH YCTHHUII, OJTHAKO CIOCOOCH OCJE3HATHCS, YTO CIIOCOOCTBYET
YMEHBIIICHUIO TPEHHsI TIPU JIBIDKCHWH BOABI W TPEAOXPAHSACT KICTKH OT
BEINNIC/TaunBannsl. VHOe CTpoeHHWe TIOKPOBHBIX TKaHEH MOXKHO YBHACTh ¥
MJIABAIOIINX HA TOBEPXHOCTH BOJBI JINCTHEB, TJE 00Pa3yrOTCS MHOTOYHCIICHHBIC
yCThHIIA, 00eCIIeunBarone ra3000MeH ¢ Bo3AyIHOU cpenoi. [loBepxHOCTD ucTa
MOKPBITA KYTUKYJIOW, TIO3TOMY OHA TUISIHIICBAs, IUIOXO CMayuBaeTcsd U
MPEIOXPAHSICT YCThUIIA OT BOABL. KONMMYECTBO YCTBHII, y TUIABAIOIIUX JIUCTHEB
rUApO(GUTOB WK TUAATOPUTOB TOBOJIBHO 3HAYUTEIHHO — HATIPUMED, Y KyBITUHKA
ux 450-500 mr. Ha 1 mm? Kak mpaBuiio, ycThHIIAa BCETZla OTKPBITHI (IIPUMED,
CTPEJIOJIUCT OOBIKHOBEHHBIM — puc.13 m paect mnaBaoommii — puc.14), 4to
o0ecreuynBaeT MHTEHCUBHOCTD TPAHCITUPAIIHH.
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Puc. 13 Cxema ctpoenus HaaBogHoro (A), | Puc.14 Iloberu pnecta mnasatomiero (1) u paecra
miasatoiero (b) u nmoasogHoro (B) nuctheB; | kypuaBoro (2); momepedyHble Cpe3bl JUCTHEB: a —
BEPXHUN U HIKHUM SMUIEPMUC TUIABAIOIIETO | IJIABAIOUIETo JIMCTA ; O — MOABOJHOTO JTUCTA

(I", 1) u nogBognoro (E, XK) nuctee

[TogBomHbIE JNHCTHS JUIIEHBI YCThUIl (puc.13), B Me3oduiie Xopormio
pa3BuUTa CHCTEMa MEXKJICTHHUKOB, (OPMHUPYIONIUX TMOJOCTH, 3arOJIHEHHBIC
BO3/IyXOM U OKPY>KEHHBIE )KHBBIMH MAPEHXUMHBIMU KJIeTKaMu. Pesiko oTmedaroTcs
CIVMHWYHBIE YCTBHIIA HA JIMCTHIX HEKOTOPBIX PIAECTOB, KOTOPBIC PETYIUPYIOT
ra3o0BO€ JaBJICHUS BHYTPHU TEJIa PACTCHUS.

e e

Puc.15 Crebenp paecra (Potamogeton | Puc.16 Crebens cutauka (Juncus effusus): A —
lucens): 1- kyrukyna; 2- SmHOEpPMHUC; 3- | CXeMa CTPOSHHUS CTeOasS W JIeTalu3aIus
a’peHxuMa; 4 — BO3AYILIHBIC MOJIOCTH; 5 — II. | 3Be3M4aThIX KJIETOK adPEHXHMBI

FUTHHIP
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[TpoBomsmias TkaHb HauboOJIee XOpoIo pa3Buta y kcepoduros (puc. 10-11)
u me3oduroB (puc. 8-9), B 3TOM ciydae LEHTPAIbHBIA IWIMHIAP CTEOJII II0
OTHOIIICHHWIO K TMEPBUYHON KOpe W 3AnujepMucy OyaeT 3anumath okojio 70-90%
Bcel Tommm TkaHed. HampotuB, y rugpo@uToB M 0COOEHHO THUIATO(UTOB
IPOBOJISAINIAS CUCTeMa OyIeT pa3BUTa KpaiiHe ciiabo (puc. 15-16).

Heas padorbl: [103HAKOMUTBCS C OCOOCHHOCTSIMH aHATOMUYECKOTO CTPOCHHS
cTe0Jsl W JUCTHEB Me30(UTOB, CKIEPO(PUTOB, CYKKYJIECHTOB, TUTPOPUTOB U
ruaApo@UTOB. BBIIEINTE OCHOBHBIE MPUCIIOCOOTICHUS aHATOMHUYECKONW CTPYKTYpPBI
pacTeHuii K (pakTopy BIaru.

O0bextbr: 1. ToToBBlE mpenaparbl  cTeOJed  KUPKa3OHA,  KYIEHBHI,
NaJb4aTOKOPEHHUKA TIISITHUCTOrO, KIJIEBEpa, pXHW, JIbHA, KeHadbl, paecTa,
KOpPHEBUIIIA JIAHIbIIIA, TTAIIOPOTHUKA;

2. Bpemennsle npenapaTsl CTeOJIs1 CHBITH, OUMTKA, aMapuIInca, LIUIHUPYCa;

3. T'oTroBele mHpenaparsl KOpPHS HMpHUCA, PEIbKU, MOPKOBH, BO3IYIIHOIO KOPHS
OpXUEU.

[Topsox BeIMoOIHEHUS PabOTHI

1. Cpenate momnepeuHble Cpe3bl CTEOS pacTEHUI Pa3IUYHBIX HKOJIOTHYECKUX
IPyII ¥ IPUTOTOBUTH BPEMEHHBIE MTPENapaThl.

2. PaccMoTtpers u 3apucoBaTh MOATOTOBJICHHBIE MpeEnaparbl cTeOdsl M yKas3aTh
OCHOBHBIE CHUCTEMbl TKaHEl M WX COOTHOIIEHHUE, OINPEACNIUTh Pa3IuyHbIC
THUIIbI TKAHEW U yKa3aThb OCOOCHHOCTU UX CTPOCHMUS.

3. Paccmotpers roTOBBIE mpemapathl  CcTEONSA  PAcTEHHUH  PA3NMUYHBIX
AKOJOTMYECKUX Tpynm, 1oA  OOJbIIMM  YBEIMYEHHUEM  PACCMOTPETh
O0COOEHHOCTH CTPOEHUS PA3IMYHBIX TKAHEH, CUCTEM U UX COOTHOIICHHUE.

4. PaccMoTpeTh TOTOBBIE MpENapaThl MOA3EMHBIX OPraHOB KOPHEBUIL U KOpHEH
Pa3HBIX 3KOJIOTHYECKHUX IPYII PACTEHHI;

5. 3apucoBaThb TOTOBBIE Mpenapatbl W CcJeNaTh MOSCHUTENbHBIE 3alllCU C
yKa3aHUEM THUIIOB U CUCTEM TKaHEW (IOKPOBHBIX, OCHOBHBIX MPOBOJISAINX);

6. Cnenyer yka3aTh pacloOkKEHHE U COOTHOILIEHUE PA3IUYHBIX CUCTEM U TUIIOB
TKaHeW B cTeOje W KopHE (MM KOPHEBHUINE) y PACTCHHUM Pa3IMYHBIX
HKOJIOTUYECKUX TPYIIIL.

7. Onpenenuts 00bEM LEHTPAJBLHOTO UWJIMHAPA OCEBBIX OpPraHOB U €ro
OTHOLIEHUE KO BCeMy 00beMy cTeOJsi WM KOpHsS. Bblaenuth xuBbie U
MEPTBbIE TKAHU, UX COOTHOIICHUE Y PA3HBIX SKOJOTMYECKUX TPYIII.

8. [IlpoBecTu CpaBHHUTENbHBIA aHAINW3 AHATOMUYECKON CTPYKTYphbl cTeOsei u
NOJ3EMHBIX OpPraHOB (KOpPHEM M KOPHEBHWIL) PA3IUYHBIX 3KOJIOTHYECKUX
Py PaCTCHUU

9. Cnenarb BBIBOIEI.

3ansitue 5. Bausanue memnepamypol Ha MOPPONOCUYECKYIO U AHAMOMUYECKYIO
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CMpYKmypy pacmeHnuil

O0ocHoBanue mpodGuaembl: Ha ocHOBe pa3HbIX MOPPOMETPUYECKHX U
aHATOMUYECKHX MapaMeTPOB BET€TaTUBHBIX OPTAaHOB U OCOOCHHOCTSIX CTPYKTYPBI
KU3HEHHOW (OPMBI pacTEeHHH B pa3IMYHBIX YCJIOBHUAX TEIJIOBOrO OanaHca
MECTOOOUTAHUN MOKHO BBISIBUTH HE TOJIBKO 3KOJOTUUYECKHE TPYIIBI paCTEHUH, HO
U pa3Hble aIalTallMOHHBIE BO3MOXKHOCTH PACTEHUHN K YCIOBUSAM MOTEIUJICHHS, JTHO0
MOXOJIOJaHUS KITMMaTa.

KpaTkas xapakrepucTuka

Pounp Temna B )ku3HU pacTeHU MHOrooopasHa. OHO BIIMsET IPAKTUYECKU Ha
BCE IPOLECCHl KUZHEACITEIBHOCTU — (POTOCHUHTE3, JbIXaHUE, TPAHCIHUPALUIO,
IIpOpacTaHue CEMsH, POCT MOOEroB, LIBETEHUE M MHOTUE Jpyrue. PasHble BHIIbI
NPEABSABIAIOT K TEIJIy HEOJWHAKOBbIE TpeOOBaHUS, MO3TOMY pa3zHOOOpas3ue
TEIUIOBBIX YCJIOBUM Ha IJJAHETE BO MHOIOM ONpENENseT TPaHULbl apeasios,
Tonorpauyeckoe pa3MelIeHUEe, a TAKXKE 30HAIbHYIO CTPYKTYPY PaCTUTEIbHOCTH.

Pactenust — 3T0O MOMKHJIOTEPMHBIE OPraHu3Mbl, TO €CTh TEMIIepaTypa UX
TeJa ONpEeAeIISIeTCsl TEMIIEPATYPOr CPeIbl, HO THEM UX OPTaHbl YaCTO HAIPEBAIOTCS
BBIIIE TEMIIEPATyphbl BO3AyXa, TEMIIEpATypa UX MOXKET CYIIECTBEHHO MPEBBICUTH
OKPYXAaIOILlyl0, IPX OTOM OTHAEIbHbIE TKAaHW M OpraHbl PAaCTEHUH HMEIOT
pas3nu4HbIE TEMIEPATypHbIE XapaKTEPUCTUKU. BBINENAIOT cleayrolmuye Ipymsl
pacTeHUH MO COOTBETCTBUIO HX TEMIIEpaTypbl M TEMIEPATypbl BO31yXa
MecTooOuTaHuii: 1) cymparemmepaTrypHble BHABI C TEMIIEpaTypoOil BBIIIIE
TEMIEPATypbl OKPYKAIOLIEro BO3AyXa; 2) cy0TemMmepaTypHble PacTeHHs — C
TEMIEPATYpOIl HUXKE TEMIEPATypbl BO3/lyXa; 3) pacTeHUsI C TEMIIEpaTypoi, OYE€Hb
OJIM3KOH K TEMIEpaType Cpeibl.

AHaroMo-Mop(oJIOrHYecKre IPUCTIOCOOJICHUS pacTeHui,
IpeloTBpallaloNMe IMEpPerpeB NPHUMEPHO TakKhe Ke, KaK K Heper30bITKY
COJIHEYHOM pajguallii U HEIOCTaTKy BIAXKHOCTHU. DTO OJecTsIas MOBEPXHOCTh U
IyCTOE ONYILIEHHE, MPUAAIOIIEE JUCThSIM CBETIYIO OKPAcKy, M yCHIMBAIOLIEE MX
CIOCOOHOCTh K OTPaXEHUIO; YMEHBUIEHUWE MOBEPXHOCTH TeJa, MOTrJIOMIA0IIEn
paguanuio ¥ CBEPThIBAHUE JUCTOBBIX IJIACTUHOK; OOIIas PEAYKIUS JMCTOBOU
NOBEPXHOCTH M T. Jd. OTH KE OCOOCHHOCTH CTPOCHHUS OJHOBPEMEHHO
CHOCOOCTBYIOT ~ YMEHBIICHHIO TIOTEPH BOABI PACTEHHEM TPU  BBICOKOU
OCBEIICHHOCTH.

AHaToMO-MOp(OJIOTUYECKUE — aJanTaly  3allUIIalonIie pacTeHus OT
X0JI0Ola — 9TO OMNYIICHUE IOYCYHBIX Yellyi, 3MMHee 3acMolieHHe mouek (y
XBOWHBIX), YTOJIIICHHBIN MPOOKOBBIA CIIOM, TOJCTas! KYTHKYJIa, OMYIICHUE JINCTHEB
U T. A. MHOTHE TpaBSHHCTbIE MHOTOJETHUKH, KYCTApHUKA U KYCTapHUUKHU
XOJIOJHBIX MECTOOOMTAaHWNM HMEIOT HEBBICOKHE IOOEru, CHJIbHO COJM)KEHHBIC
MEXKI0Y3/IHsl, OYCHb MEIIKUE JIUCThsl (SBJICHUE HAHW3Ma WM KapJIUKOBOCTH), a
TaK)K€ OTMedYaeTcss M3MEeHeHHEe (OpMBbI pocTa — MEpexoi OT OPTOTPOMHOIO K
MJIarMOTPOIHOMY THITY, 00pa30BaHME CTEMIOIIUXCS (POPM — CTIIAHIIEB, CTJIAHUKOB.

Huszkue temmepaTypbl, JOCTATOYHOE KOJMYECTBO OCAJKOB B TYHIpE, Ha
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BEPXOBBIX U MEPEXOJHBIX OOJOTAaX TAKHON U MOATACKHOM 30H CO3AAIOT YCIOBUS
JUISL TIpor3pacTaHus 0co0o¥ rpynmsl pacTeHuid — mecuxpoduroB. K 3Toi rpyrme
OTHOCATCS BEYHO3EJICHbIC, 3UMHE3EJICHHbIE U JIMCTOINAHbIE BUJbI, 00JIaarolme
NEePBUYHOM  3UMOCTOMKOCTBIO, OOYCIIOBJICHHON  HAKOIUICHHEM  YIJIEBOJIOB,
Oyarosiapsi KOTOPbIM BOJIa B TKAaHAX pacTeHUM 3amep3aeT 0e3 KpucTajuiM3aluu, a
dboToCcUHTE3 HAET NMPU HU3KUX TemrepaTypax. K HuUM oTHocATcs OopeanbHbIe U
00JI0THBIE KYCTapHUKH M KyCTapHHUYKH: Oepe3a npuzemuctas — Betula humilis, usa
gomapckass — Salix lapponum, wu. gepamkxoBumnas — S. myrtilloides, wu.
¢wmkomctHas — S. phylicifolia, Bepeck oOwsikHOBeHHBIN — Calluna vulgaris,
BOJSHMKA depHas — Empetrum nigrum. K ncuxpoduramMm MOXHO OTHECTH H
KyCTApHUYKH €JOBBIX M €JIOBO-COCHOBBIX OOpEalbHBIX JIECOB — OpPYCHHUKY U
ToslokHsAHKY (Vacccinium vitis-idea, Arctostaphulos uva-ursi), KoTopble SBISIOTCS
3UMHE3EJICHHBIMU PACTEHUSMH. BEYHO3EIIEHHOCTh U 3UMHE3EJIEHHOCTD Y UTNHSIOT
nepuosi (POTOCHHTETUYECKON aKTUBHOCTH pacTeHuil. Huskue Temmneparypsi,
CUJIbHBIE BETpa, MOHWKEHHOE COJAEP)KAHHME YIIIEKUCIOTO Ta3a B OKpYKAroLIEh
HAa36MHOM cpelie, HEIOCTAaTOK 3JJIEMEHTOB MHHEPAIBHOTO MHUTAHUS B IIOYBE,
OCOOEHHO a30Ta, KUCJIOTHOCTb, CO3AAIOT YCJIOBMSI, B KOTOPBIX POCT HAA3EMHBIX
yacTell pacCTCHHs 3aMEUISIETCA, MEXKIOY3Jus YKOpAauuBalOTCS, pPACTEHUS
CTAHOBUTHCS KApJIMKOBBIM MM TPUHUMAET BHUJ IIMNAJIEPHOTO KyCTapHUKA. Y
JIMCTOTA/THBIX BUJOB MCUXPOGUTOB JUCThSI TOHBIIE U MSTYE, YACTO OIMyIICHHBIE, Y
3UMHE3EJICHHBIX 3JIAKOB M OCOK pAa3BHUBAIOTCS Y3KHE JICThS, KOTOpPHIE B
HEONAronpusITHBIX YCJIOBUSX CBOPAYMBAIOTCS B TPYOOUKY (Hampumep, JUCThS
Carex lasiocarpa — puc.17).

Puc.17 Ledum palustre. Cxema nonepeunoro | Puc.18 Andromeda polifolia. Cxema nucroBoii
cpesa nucta (A); Carex lasiocarpa (B) cxema | muracTiHKE (A) ¥ J€TaIU3aIUs MOMEPEYHOTO
MIOIIEPEYHOI0 Cpe3a JIUCTa cpesa aucta (b)
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BonoTtHple KyCTapHUYKM HEPEAKO NPHUYMCISIOTCS K 0CO00i Tpymme
okcui10puTOB (AaUI0PUIOB), KOTOPHIMU YAaCTO HA3bIBAIOT pacTeHUs CHarHOBBIX
0on0T. MenneHHoe pas3ioKEeHHWEe OPTaHMKU Ha C(ArHoBBIX 0O0JIOTaxX BCIEICTBHE
HU3KUX TeMIeparyp, ciadas MHUKpOOHMOJIOTHYecKas AaKTUBHOCTh MPUBOAHUT K
HAKOILICHHUIO TOopda, XapaKTEPU3YIOIIErocs HU3KUM ypoBHeM Ph m3-3a 6osbmioro
KOJIMYECTBA OpraHMYecKuX KuciaoT. Ha Takux KUCIBIX M XOJOJHBIX cyOcTparax
pPa3BUBAIOTCS Pa3IMYHbIC BUIBI KYCTApHUYKOB: OaryibHUK O0JIOTHBIM — Ledum
palustre, mox6en wmuorommctHei — Andromeda polifolia, GonoTHBIE MEPT —
Chamaedaphne calyculata, kimrokBa oObikHOBeHHas — Oxycoccus palustris (puc.
17-18).

AHAaTOMHYECKOE CTPOEHHE JHCTbEB TICUXPO(PUTOB — 3TO pa3HbIC
MIPUCTIOCOOICHUS K IETOMY KOMITIEKCY (haKTOpOB, NEHCTBYIOIIMX B PABHOU Mepe:
BOJBI, HU3KUX TEMIIEpaTyp, €€ Pe3KuX KojeOaHWi B TEUYCHHE ITHS, HEIOCTATKa
MUTATEIbHBIX BEIIECTB B TOYBEHHOW Biare, OOWIMS COJIHEYHOW paguallvu.
Huskue TemmepaTypbl M BBICOKAs BIIQXKHOCTh 3aMEUISIOT TPaHCIUPAIMIO,
BCJICZICTBUE YETO CHIDKACTCS MOCTYIJICHUE MUHEPATBHBIX BEIIECTB, YTO MPUBOIUT
K TOPMOXKEHUIO pACTSDKEHUS KIETOK, WX auddepeHImanym Ha TKaHU U
COOTBETCTBEHHO, YMEHBILIEHHUIO POCTa M MEIKOJIMCTHOCTU. OJHAKO aHATOMO-
MopdoJioThuyeckasi CTPYKTypa JUCTbeB McuxpoduroB (puc.17-18) okazbiBaeTcs
BBITOJTHOM JJI1 paCTEHUI XOJIOHBIX U BIAKHBIX MECTOOOUTAaHUN, OCOOEHHO KOT/1a
OHH WCTBITHIBAIOT NC(PUIIMT BIarm NpU MOJCHIXaHUHW BEPXHUX CJIOEB Topda,
CHJIBHBIX BETpax W 3UMHET0 xojioga. /[ yMEHbBIICHHs BOJOOTAAYH U
MIPEIOTBPAIICHUST COJIHEUHBIX «O’KOTOB» TKaHEH JUCThS 3allMIICHBI BOCKOM H
TOJICTON KYTHUKYJIOW, YCTHHIIA PACIIONAratoTCs HIDKE YPOBHS TTOKPOBHBIX KJIETOK.

3aBepHyThIE BHM3 Kpas JHMCTa, WHOTAA CONMMKaromuecs A0 oOpa3oBaHUs
3aMKHYTOW TIOJIOCTH, 3allWIllas YCThUIIA HIDKHEH DSIHIECPMBI, W CO3JAFOTCS
YCIJIOBUSI MOJAICP>KaHUs BJIAXKHOCTH BO3AyXa BHU3Y JHUCTa JIMOO BHYTPHU JHCTOBOU
kaMmepbl. HikHAS CTOpoHAa JIMCTHEB YacTO TIOKPHITA MHOTOYMCICHHBIMU
BOJIOCKAMH, KOTOpPBIE COXPAHSIOT Oojiee BIAXKHBIM MHUKPOCIONW BO3AyXa U
MPENSTCTBYIOT 00pa30BaHUIO BOJSHOW IUICHKH HaJ yCThHUIIAMH, 00€CIeunuBasi UM
cBOOOIHBIN Ta3000MeH. OOuiie cBera npuBoaUT K nquddepennunanu Me3oduiia
Ha TUIOTHBIA CTOJIOYATHIA CIOM M PBIXJIBIA TyO4aThlid, KaKk y TeIuo(puUTOB.
OOpa3zoBaHue KPYITHBIX BO3yXOHOCHBIX TOJOCTEH B JIUCTE M CTEOJE SBISICTCS
CIIEJICTBUEM KHCJIIOPOIAHOTO TOJOJaHMs, BRI3BAHHOTO OOMJIMEM BOJBI B CyOCTparte,
IIPY 3TOM MEXaHUYECKHUE TKAaHW YaCTO Pa3BUTHI CJ1a0o.

[TonoOHBIE  aHAaTOMWYECKHE  OCOOCHHOCTH  BETCTATHBHBIX  OPraHOB
XapaKTePbl U ISl TPABSIHUCTBIX JIMCTOIAIHBIX MHOTOJIETHUKOB, MPUYPOUYCHHBIX K
charHoBpIM 00JI0TaM, Hampumep IS CTeOJIe W JUCThEB MallbuaTOKOPEHHKA
natauctoro — Dactylorhiza maculata (puc.19-20). Ilpuuem aHaTOMHUYECKHE
XapaKTEPUCTUKN BETCTATHBHBIX OPraHOB HM3MEHSIOTCS B TIPOIIECCE OHTOTeHE3a
pacTeHUH ©M TO WX OCOOCHHOCTSIM  MOXKHO  BBIJCIUTH  Pa3IUYHBIC
OHTOTCHETHYECKHEe (BO3pACTHBIC) TPYMIbL: TPETEHEPATHBHBIM TEPHOT —
IOBEHWJIbHBIC, UMMMATYPHBIC, BUPTHHIIIBHBIE 0COOM; PETPOTYKTHUBHBIA MTEPUOT —
MOJIOJIbIC, 3PEJIbIE, CTapble TEHEPATHBHBIE OCOOM; MOCTPETPOTYKTHBHBIN TIEPHOT —
CyOCEHUIIbHBIE ¥ CCHIJIbHBIE PACTCHHUSI.
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Crebenpb: 1-3mmmepma; 2-MpoBOASIINE TYYKH;
3-3muaepma BJIaraJinia JIMCTA; 4-
IPOBOJSILIME IYYKU BILJIMCTA; S-KIETKU C
padumamMu

Crebenb: 1-mepBruyHas kopa; 2-1II€HTPaJIbHBIM
MWIMHAP; 3-3nuaepMa cTeOs; 4- NepUIUKIIN-
YECKOEe KOJBIO; S-TPOBOASAIINE IYyYKH; 6-
CHUHTETUYCCKUE MPOBOSAIINE MTYYKH; 7-KICTKH
¢ padunamu; 8-Bo3yNIHAS TIOJIOCTh

Jluct: 1-BepxHsisi »smuaepma; 2- HUKHISA
snuaepma;  3-me30huiut;  4-IpoBOSIINE
My4ykd; S-kcunema; 6-uooma; 7-BO3myIIHAS
HOJIOTh

Jluct:  1-BepxHsAs  snuaepMa;  2-HIKHSSA
snuaHpMa;  3-me30huiul;  4-TIpoBOISIINE
my4dku; S-kcuiema; 6-¢uosma; 7-BO3yIIHAsS
MOJIOCTh;8-yCcThHIle; 9-moaycT.mojocTh; 10-
KJIeTKHU ¢ padunamu; 11-00Kkmaaka 1. KUIKI

Puc. 19 Ilonepeunsrit cpe3 credns u aucta D.

maculata (roBeHHUIbHAS 0COOB)

Puc. 20 ITonepeunsrit cpe3 credinst u aucta D.
maculata (remepaTtuBHast 0co0b)

Heas padorbl: Ilo3HAaKOMUTBCA C OCOOEHHOCTSIMH MOP(OJIOTHYECKOTO U
aHATOMHYECKOTO CTPOEHUs CTEOJs W JIUCThEB ICUXPOPUTOB M THUTPOPHUTOB
OOJOTHBIX SKOCUCTEM. BBIIETUTh OCHOBHBIE MPHUCIOCOOJIEHHUSI aHATOMUYECKOM
CTPYKTYpBl pacTeHMi K KOMIUIEKCY (hakTOpoB 00Ji0T. BBISBUTH WHTErpasibHbIC
aHATOMUYECKHE XapaKTEPUCTUKU Pa3HBIX BO3PACTHBIX TPYIII PACTEHUH.

Oo0bekrnl: 1. ['oToBBIC Npenapatsl cTedst u aucta Dactylorhiza maculata pasuabeix
OHTOTE€HETHUYECKHX TPYIIIT;

2. ®UKCUPOBAHHbBIE JTUCTh OOpEATbHBIX U OOJOTHBIX ICUXPO(UTOB — OPYCHUKHU U
tonokustHkr  (Vacccinium  vitis-idea, Arctostaphulos uva-ursi), OGaryabHHKa
00JIOTHOTO, MHPTa OOJIOTHOTO W KIIOKBBI OOBbIKHOBeHHOU (Ledum palustre,
Chamaedaphne calyculata, Oxycoccus palustris).
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7.

[Topsimok BBITTOTHEHUS paOOTHI
Cnenath mornepeyHble cpe3bl (PUKCUPOBAHHBIX JMCTHEB MCUXPODUTOB U
IPUTOTOBUTh BpPEMEHHBIC TNpernaparbl (MOXKHO J00aBUTH KpacuTelb —
KOTOPBIN XOPOIIO OKPACUT MEPTBBIC KIETKU MPOBOJAIIMX U MEXaHUYECKUX
AJIEMEHTOB);
PaccMoTpeTh U 3apucoBaTh MOATOTOBJICHHBIE MTPENapaThl JUCTHEB U YKa3aTh
OCHOBHBI€ CHCTEMbl TKaHEH M HUX COOTHOLIECHUE, ONPENETUTh pa3InyHbIC
THUIIBI TKAHEH U yKa3aTh OCOOCHHOCTH UX CTPOCHHS,
PaccMoTpeTh TOTOBBIC mpemaparbl CTEONI W JIUCTAa NaThbUYaTOKOPEHHKA
MATHUCTOTO, TOJ OOJBIIUM YBEIWYEHHEM PACCMOTPETh OCOOSHHOCTH
CTPOEHUS Pa3TUYHBIX TKAHEH, CHCTEM U UX COOTHOIICHUE;
CnenaTh pUCYHKM aHATOMHYECKOTO CTPOCHHS JIUCTA, HAa OCHOBE
MOATOTOBIICHHBIX ~ BPEMEHHBIX  Mperaparax, C  XapaKTepUCTHUKaMHU
BBISIBJICHHBIX aHATOMUYECKHUX OCOOCHHOCTENH;
3apucoBaTh TOTOBBIE TMpemaparbl CTeONsI W JIMCTa, MPEAJIOKEHHBIX
Bo3pacTHBIX rpynn D. maculata u caenath MOsSCHUTEIbHBIC 3alMCH C
yKa3aHUEM TUIIOB M CUCTEM TKaHeH (MTOKPOBHBIX, OCHOBHBIX, TPOBOISIINX );
[IpoBecTH CpaBHUTENbHBIA aHAIU3 aHATOMUYECKON CTPYKTYphI CTEOJs U
JMCTa Pa3HbIX BO3pacTHBIX rpymm D. maculata, BBISBUTH HHTErpasbHbIC
napameTpbl U 3all0JIHUTh Ta0IuILy;
CnenaTtb BBEIBOJIBI.

Tabnuna 3 AHaroMHuuecKue XapakTepucTuku cteous u ymcta D. maculata

Bo3pacrthas rpynmna Amnaromust cTeOst AHaTOMUA JTUCTA

1.mnametp ctelns l.AmuHA ¥ MMpPUHA JIUCTA;
2.0c00EHHOCTH AIHUIEPMBIL; 2.0COOEHHOCTH  BEpPXHEr0 W
3. 0COOEHHOCTH MAapPEeHXUMBI | HXKHETO SMUIEPMHUCA;
NIEPBUYHOMN KOPBI; 3. KOJIMYECTBO YCTHUII;
4.ocobeHHOCTH cTpoeHus | 4.0c00eHHOCTH Me30(uILIa;
[IEHTPATBHOTO ITHHApA | 5. 0COOCHHOCTH CTPOCHHS
KOJINYECTBO M OCOOEHHOCTHU | LIEHTPaJIbHOU KUJIKH;
MPOBOJISIIINX ITYYKOB; 6. TUT u KOJIMYECTBO
5. CTpyKTypa NepHIMKIIa; HPOBOJAIINX MyYKOB B
6. KOIMYECTBO H  pa3Mep | Me30(uIIIe JINCTa;

BO3/YIIHBIX MOJOCTEH; 7. HalIM4Me U  KOJHUYECTBO
7. KONMMYECTBO KJIETOK C | BO3AYXOHOCHBIX  MOJOCTEH W
paduramu KJIETOK C padugaMu
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Pasnen |1: Onpenenenne cradMJIbHOCTH Pa3BUTHA PENPOAYKTHBHBIX H
BereTaTUBHbIX OPraHOB PACTEHMI B PAa3JIHYHBIX YCI0BHSAX
NPUPOIOINO0Tb30BAHUS

3ausstue 6. Bauanue owcenesnoii  oopocu  Ha - mMopghomempuuecKkue
XaApaKmepucmuKu cemsan COPHbIX PACH eHUll

O6ocHoBanue mpodaeMbl: B  ycloBusix aHTPONOTEHHBIX  BO3JACUCTBUI
(ompeneNieHHON JUTMTENbHOCTA M WHTEHCUBHOCTH) BBISIBIISIIOTCS HapyIICHUS
MOP(POMETPUYECKUX XaAPAKTEPUCTUK PENPOAYKTHUBHBIX OpPraHOB PACTEHUM, UTO
NPUBOJUT K YXYAUICHUIO >KU3HEHHOCTHM PACTEHH B Pa3HbIX YCJIOBHUAX
MPUPOJIONIONb30BaHUA.  BiMsiHMe  KeNne3HOW  JOpOrHM HAa  OPHWIETAIOUICIO
PaCTUTENIBHOCTh, OKA3bIBAET CYIIECTBEHHOE BIMSHHUE, YTO MOYET IPOSIBISATHCS B
pa3MEPHBIX XapaKTEPUCTUKAX CEMSIH Pa3IMYHBIX BUJIOB PACTCHUIA.

Kparkas xapakTepucruka

Benymum BUJIOM TpaHCHOpPTa B HAIIE CTpaHE SBISETCA JKEJIE3HOJOPOKHBIM.
JIro0ast sxene3Has 1opora npeCTaBiIsieT COO0N OTUYKICHHYIO Y IPUPOTHOM Cpeabl
MOJIOCY, HCKYCCTBEHHO NPHUCIOCOOJICHHYI0 K JBWKEHUIO Moe3noB. /Jlns
IPUPOJHOTO JaHAmAa(Ta *Kejle3Has A0pora SIBISETCS UYYKEPOJHBIM 3JIEMEHTOM.
BiusHMe — KENEe3HONOPOKHOTO  TPAHCIOPTAa  IPOSABISIETCS  3arps3HEHUEM
BO3JIYILIHOM, BOAHOW CPEABI U 3€MEJIb ITPU CTPOUTENBCTBE U 3KCIUTyaTalluu JOPOT.

MO’KHO BBIIEAUTHh HECKOJBKO CIEHU(PUIECKUX 0COOEHHOCTEN 3TOr0 BIUSHUS
Ha OKpyXKaroinyro cpeay: 1. Ha »xenesHbix noporax st oOCimy>KMBaHUS PaOOThI
MOJIBUYKHOTO COCTaBa PACIIOJIOKEHO OOJIBIIOE KOJIMYECTBO PEMOHTHBIX, 3aBOJIOB,
KOTEIbHBIX. BpiOpocsl B armocdepy HpeanpHUsITH — KEIE3HOJOPOKHOIO
TpaHCIOpPTa COJEpPKAT: MbUIb, CAXy, OKUCh YIriepoia, JUOKCUZ CEpbl, TUOKCH]I
a30Ta, a TaKXKe Mapbl KUCJIOT U IIeJ0o4Yel, PTOPUCThIE COETMHEHNUS, CEPOBOIOPO/IbI
u T.4. [Ipu Moiike cocTaBOB B /€O 00pa3ylOTCs 3HAYUTEIbHbIE OOBEMBI CTOKOB,
coJiep Kalux He(TenpoayKThl, KUCIOTHI, IIen04H, Tsokenbie Metamibl (Ni, Cr, Cu)
n CIIAB. 2. 3arps3HeHuWE NOBEPXHOCTHM 3E€MJIM 3a CYET 3aMyCOpPHUBAHUS
YKEJIE3HOJOPOKHOTO  MOJIOTHA,  3arpsi3HeHHEe  HePThio, HePTEnpOoayKTaMU,
TOIUIMBOM, CMa304YHBIMH MaTe€puajaMH, IOBBIIMICHHE I[OKAapOONACHOCTH. 3.
YBenuuenue myma u BuOpanuu. MTHTEeHCUBHOE MBUKEHUE TIO€3/10B BOIHM3U JTMHUN
JKUJION 3aCTPOMKM YXYJAIIAeT aKyCTUYECKMM KIMMAT HACEJIEHHBIX NyHKTOB. [Ipn
pacopoCTpaHEHUU IIymMa Ha TEPPUTOPHM  IOCENKAa MPEayCMaTpUBAOTCA
CHEelUaIbHbIE I'PATOCTPOUTEIBHBIE MEPBI: B 30HE, MPHUMBIKAIOLIEH K KEJIE3HOU
JIOpOre, pacrojaraloT Tapa)Xd, aBTOCTOSHKH, CKJIAJbl, 3allUTHBIE IOJIOCHI
O3€JICHEHMS, YCTpPauBalOT MPOTSIKEHHbIE aKyCTUYECKHE OJKpaHbl W T.JA. 4.
HNonuzupyroniye u3ayuyeHHe — MOTOKM YacTUI[ U KBAHTOB 3JIEKTPOMATHUTHOTO
U3Iy4YEHUs, NPUBOAAT K MOHM3AIMM M BO30YXKIEHUIO aTOMOB M Mojekya. Ha
KEJIE3HOJOPOKHOM  TPAHCIOPTE HCTOYHUKOM HOHHU3HUPYIOUIETO  H3JIy4CHUS
ABJIIETCSL NIEPEBO3KA PAJMOAKTUBHBIX I'PY30B, HApPUMEp, I'paHuTa; 5. 3a cyer
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MOBBIICHUA TCMIICPATYPbI BIAOJIb KCIC3HOAOPOKHOIO IIOJIOTHA YBCIMYUBACTCSA
OIIaCHOCTb BO3HHUKHOBCHUS IIOKAPOB, KaK B IIOJIOCC OTUYKIACHHUA, TAK H OJIM3KO
PaCIIOJIOKCHHBIX PACTUTCIIbHBIX COO6HI€CTB.

Heap padoThl: HCHONB3Ys] MOPPOMETPUUYECKHE IMOKA3aTENN PENPOIYKTUBHBIX
OpPraHOB PacTeHUH (LIBETOK, COLIBETHE, IJIOJ, CeMs1) COOpaHHBIX Y Pa3HbIX BUJIOB B
Pa3IMYHBIX YCIOBUSAX AHTPOIOT€HHON HAPYIIEHHOCTU ONPEAEIUTh CTaOUJIBHOCTD
Pa3BUTHS PENPOLYKTUBHOTO OPraHa METOAAMHU MaTCTATUCTHKU.

OO0beKThI: CEMEHa COpPHBIX PACTeHHil, COOpaHHbBIE M3 Pa3HBIX MECT OOUTaHMS,
OTJIMYAIOUXCS JPYyr OT Jpyra CTENEHbIO AHTPOIOT€HHOW Harpy3ku (cemeHa
KJIOMOBHUKAa MHOTOIIBETKOBOTO M JIOMyXa MayTUHHUCTOTrO). Mecta cbopa 1 —
MPUTOPOJHAs JIECONAPKOBasi 30Ha — JIYT, OJAronpusTHBIE YCIOBHS; 2 — 00OYMHA
KEJIE3HOM T0pPOru — KpailHe HeOJIaronpusTHbIE YCIOBHSL.

Taﬁ.lmua 1 I[J'II/IHa CEMsIH KJIONMMOBHHUKA MHOIOIBETKOBOI'O B MM, TEPPUTOPUS BO3J€
KE€JE3010POKHOI0 MMOJI0THA

Ne 1 2 3 4 5 6 7 8 9 10 Cpennee

JIECATKA/IHCITO 3HaUEHUE
CeMsH

1 6,0 57 55 5,6 5,7 5,6 6,0 5,6 58 55

2 54 57 4,9 55 53 4,5 4,9 55 51 55

3 5,6 57 51 52 5,6 54 59 55 57 53

4 4,9 5,0 58 55 51 52 5,0 54 52 5,6

5 5,6 4,9 51 54 5,2 4,8 5,6 52 57 5,0

Taﬁ.lmua 2 HIupm{a CEMSH KJOIIOBHUKA MHOTOIBETKOBOI'O B MM, BO3J1¢
KEJIC30T0POKHOI0 IMOJOTHA

Ne 1 2 3 4 5 6 7 8 9 10 Cpennee

JIECATKA/IHCITO 3HaUEHUE
CeMSIH

1 46 4,3 40 4,2 3,9 40 45 41 4.4 3,8

2 3,7 4,0 3,6 4,1 3,8 3,6 3,7 4,1 3,8 4,3

3 4,2 4,3 3,9 3,9 4,2 40 45 41 4,2 3,9

4 3,6 3,6 4,2 4,0 3,6 3,7 3,6 4,0 3,8 4,3

5 4,1 3,6 3,7 4,0 4,0 3,5 4,3 4,0 4,3 3,9

1. Onpenenure mIomaab KaKI0ro CEMEHHU, 3aHECUTE B TaOJIHILY;
2. Onpenenute cpeaHUE 3HAYEHUS JUIMHBI, [IUPUHBI, IJIOMIAJAM CEeMSIH Ha
ATAJOHHOM YYacCTKe;

Tadimua 3 /liimHa ceMsiH KJIONOBHUKA MHOIOLBETKOBOI'0 B MM; TEPPUTOPUS NPUTOPOIHOM
30HBI.

Ne 1 2 3 4 5 6 7 8 9 10 Cpennee

JIeCATKA/9UCII0 3HAYCHUE
CceMsIH

1 52 51 51 6,1 4,6 5,0 5,6 49 6,3 5,6

2 6,2 4,8 5,0 55 53 5,0 5,6 57 5,9 4,7

3 6,4 6,2 54 5,0 4,7 5,2 6,3 6,1 54 5,9

4 4.8 6,0 58 6,4 4,7 53 5,2 57 49 5,2

5 52 54 6,2 51 59 45 5,2 4,6 52 5,8
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Tab6muna 4 IlIupuHa ceMsAH KJIONOBHHKA MHOIOIBETKOBOI0O B MM; TEpPpHUTOPHUS
NMPUTOPOHOM 30HBI

Ne 1 2 3 4 5 6 7 8 9 10 Cpennee

JeCATKA/9ACIO 3HAYEHNE
ceMsH

1 3,6 3,5 3,6 4,2 3,0 3,7 4,1 3,6 4,8 4,1

2 47 3,3 3,7 4,3 3,9 3,8 4,3 4,1 45 3,1

3 5,0 4,9 4,0 3,9 3,3 4,0 45 47 4,0 4,1

4 3,3 4,7 4,5 4,9 3,2 4,1 4,1 4,3 3,5 3,9

5 4,0 4,1 4,8 3,9 4,5 3,3 4,0 3,1 4,0 4,2

3. Ompenenute IMJOHAAb KaXIOTO CEMEHH, CpEIHUE 3HAYCHHs JJIUHBI,
IIMPHUHBI U TUIOLIAIM CEMSIH Ha HAPYILIEHHOM Y4YacCTKE;

4. TlpeacraBpTe B BUAEC TIpadUKOB BapbUPOBAaHUS MPU3HAKOB, JHOO
TUCTOTPaMM WM JHarpamMM pa3induii Mop(hOMETpUYECKUX MapaMeTpoB
PENPOAYKTUBHBIX OPTaHOB B PA3HbIX YCIOBHUAX MPUPOIOIIOIb30BAHUS;

Tadauua S [iimHa ceMsiH J10NyXa NAYTUHHUCTOI0 B MM, TEPPUTOPHSI IPUTOPOJXHON 30HBI —
ONYLIKA Jieca

Ne 1 2 3 4 5 6 7 8 9 10 Cpennee

JIECATKA/IHCITO 3HaYCHUE
ceMsH

1 102 | 11,0 | 9,6 94 | 105 | 108 | 88 | 106 | 9,5 9,8

2 10,7 | 105 | 9,7 98 | 108 | 9,2 | 11,0 | 85 9,3 9,2

3 103 | 10,4 | 11,7 | 115 | 106 | 9,8 | 11,2 | 10,0 | 9,3 9,9

4 9,0 9,8 9,5 9,3 9,1 98 | 104 | 89 | 11,1 | 10,3

5 116 | 115 | 11,0 | 10,7 | 10,8 | 10,4 | 10,8 | 10,3 | 11,3 | 11,0

Ta6auna 6 lllnpuna ceMsiH Jionyxa MayTMHUCTOIO B MM; TEPPUTOPHUS NPUTOPOAHON 30HBI
— OIYIIKA Jieca

Ne 1 2 3 4 5 6 7 8 9 10 Cpennee

JIECATKA/IUCIIO 3HAUEHUE
ceMsH

1 3,3 3,5 3,0 3,0 3,5 3,7 2,8 3,5 3,0 3,1

2 3,5 3,3 3,0 3,1 3,6 3,0 3,6 2,8 3,0 3,0

3 3,2 3,3 3,8 3,5 3,2 3,0 3,4 3,2 3,0 3,1

4 2,9 3,0 3,1 2,8 2,7 3,0 3,3 2,7 3,5 3,1

5 3,6 3,7 3,3 3,1 3,1 3,0 3,3 3,0 3,6 3,5

5. OnpexaenuTte mIOMAab KKIOTO CEMEHHU, 3aHECUTE B TaOJUILY;
6. Onpenenure cpeaHUe 3HAYEHUS JUIMHBI, IIUPUHBI, IUIOMIAJAM CEMSIH Ha
ATaIOHHOM YYacCTKE;

Tabauua 7 lnimHa ceMsiH JIOMYyXa NAYyTHHUCTOIO0 B MM, BO3JI€ 7KeJ1e3HOI0POKHOI0 MOJI0THA

Ne 1 2 3 4 5 6 7 8 9 10 Cpennee

JIeCATKA/9UCII0 3HAUYEHHE
CceMsiH

1 7,8 10,0 7,9 9,2 9,4 10,7 8,5 8,3 10,4 9,0

2 8,1 8,2 9,5 8,7 8,6 8,0 7,5 8,1 8,9 9,5

3 9,3 9,4 7,8 7,3 6,7 7,5 9,5 10,0 7,8 8,5

4 9,6 8,5 8,7 9,9 9,3 9,0 9,6 95 |10,2 9,7

5 8,8 8,0 8,5 7,2 8,4 6,4 8,7 8,1 6,5 8,6
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Tab6nmuma 8 Illmpuna ceMsiH Jomyxa NAayTMHHCTONO B MM; TepPpUTOPHS Bo3Je
7KeJIE3HOJ0POKHOI'0 MOJIOTHA

Ne 1 2 3 4 5 6 7 8 9 10 Cpennee

JecATKa/9ACIIO 3HAYEHNE
ceMsH

1 2,2 3,3 2,5 2,9 2,8 3,4 2,5 2,4 3,3 2,9

2 2,4 2,3 3,0 2,9 2,8 2,2 2,0 2,3 2,5 3,0

3 3,0 3,1 2,3 2,0 18 2,0 3,1 3,7 2,2 2,7

4 3,1 2,9 3,0 3,5 3,3 3,0 3,1 3,1 3,5 3,1

5 2,7 2,5 2,6 2,0 2,5 1,7 2,6 2,3 1,8 2,5

7. Onpenenure IUIOMAAb KaXJIOrO0 CEMEHH, CPEIHHE 3HAa4Y€HUe JJIMHBI,
[IMPUHBI U TUIOIIAIA CEMSIH Ha HApYIIICHHOM YYacTKe;

8. IlpencraBbTe B BHAE TpaQUKOB BapbHUPOBAaHUS MPHU3HAKOB, JHOO
THCTOTpaMM WM JUarpamm pasinduil MoppOMETPUYECKHX IapamMeTpoB
PENpPOAYKTUBHBIX OPraHOB B Pa3HBIX YCIOBHIX IIPUPOIOIOIB30BAHUS.

3ananue:

Jlokaxkute  pa3IM4yHbIMM  METOJAaMHU  MaTEMaTHYECKON  CTATUCTHUKHU
HapylIeHUsI B Pa3MEPHBIX XapaKTEPUCTHKAX PENPOIYKTHUBHBIX OPraHOB — CEMSH
(cpenusis apudmeTHdeckasi, JOCTOBEPHOCTh Pa3IMUUi, Bapuallvs, KOPPEISIus,
skcriecc U T.4A.). Ompenenure, HWMEETCS JIM JOCTOBEpHas pa3HUIA MEXIY
MOPGOJIOTUYECKUMU MPU3HAKAMU CEMSIH PACTEHUM, CYIIECTBYIOIIUX B Pa3HBIX
YCJIOBUSIX MPUPOJONOJb30BaHUs. OObSICHUTE, TO4eMy JJIsl  OIpeJeNICHUs
CTAOMJIBHOCTH PEMPOAYKTUBHBIX OPraHOB pPACTEHUW B Pa3HBIX YCIOBHUAX
aHTPOTOTEHHOW HArpy3KH ObLIN BHIOPaHbI COPHBIE BUJIBI PACTEHUS?

UeM CyHIECTBEHHO OTJIMYAETCA OIpeJeieHue CTaOUJIbHOCTU TpU3HAKA
BETETATUBHBIX OPTaHOB OT PENPOAYKTHUBHBIX? OOBICHUTE, MOYEMY B PA3IUUHBIX
YCJIOBUSIX aHTPOMOTEHHON Harpy3KH KCIECC BapUAIIMOHHON KpUBOU OyAeT UMETh
anb0 ocCTphIil mHK, 00, Oosiee 3akpyrieHHBIH? OTIMYAIOTCS JIM OT MHKa
IJIOTHOCTH HOPMAJIBHOTO pachpeiesieHust U nouyemy? UTo Takoe MOJIOKUTEIbHbIN
W OTpHULATEIbHBIN dKc1iecc? UTO OH MOKa3bIBACT?

3anstue 7 Bausanue yCJIOBMﬁ paznoﬁ IKCno3uyuu CKJI0OH0O6 HA Ko/iuuecmeeHHnbole
U KauecmeeHHble xXapaKkmepucmuKku penpodykmu(mbtx Op2aHoe pacmenuﬁ (Ha
npumepe moxuciceseibHuKa 05blKH06€HH020)

OO6ocHoBanue mnpodsembl: Ha CKIOHAX pa3sHOM SKCHO3UIMHU CKJIAaJbIBAKOTCS
ONPENEIICHHbIE YCIOBUS OCBEIIEHHOCTH M BIAXHOCTH, KOTOPBIE BIMAIOT Ha
CEMEHHYIO MNPOAYKTHMBHOCTb PEAKHX WIM LEHHBIX XO3AWCTBEHHBIX BHUIOB
pacteHuii. B MOAOOHBIX  YCIOBUSAX  MOXHO  ONPENETUTh  pas3InyHbIC
XapaKTEPUCTUKU KOJIMYECTBEHHBIX (YHUCIIO SrOA, CEeMsH, WX pa3Mepbl) u
KaueCTBEHHbIE (BEC IJIOJOB WM CEMsSH) MapaMeTpoB PENpOLYKTHUBHBIX OPTaHOB
pacTeHuii, MpU JONOJIHUTEIBHOM AaHTPOIIOTEHHOM BO3JIEUCTBUU BBISBIIAIOTCA
HapyILIEHUs UX Pa3BUTUSL.
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Kparkas xapakrepucruka

MosxKeBeIbHUK OOBIKHOBEHHBIH (JUNIPErus Communis) — eIMHCTBEHHBIM
npenacraButenb ceM. Kumnapucossix B Pecnyonuke Tatapcran (PT), yuacTtByer B
o0pa30BaHUM TEMHOXBOMHBIX JIECOB B 30HE TaWTH, UMEET OOJIbIIOE 3HAYEHUE KaK
JIEKapCTBEHHOE, TMHIIEBOE, JEKOPAaTUBHOE W TMOYBO3AUIUTHOE pacTeHue. B
nocJielHee BpeMs MPHUPOJHBIE MECTOOOUTAHUS MOXOKEBEIbHUKA HAa TEPPUTOPUHU
PT cokpamarorcs. IT0 0OCTOATENBCTBO HPHUBEIO K TOMY, YTO MOMOKEBEIBHHUK
OOBIKHOBEHHBIN OblT BKJIOUeH B [Ipunoxkenue x Kpacnoit Kaure PecmyOnuku
Tartapcran (2016).

J. communis — nmepeBo 10 6-12M BBICOTBI C KOHYCOBHIHOW KPOHOW WJIH
KyCTapHUK SIWLEBUIHOM WJIM KOHYCOBUIHON (OpMBbI, Oojiee y3KOHW y MYKCKHX
AK3EMIUISIPOB U ¢ 00Jiee WM MEHEE BOCXOIALIMMHU UM NMMPOCTEPTHIMU, NHOTIA «HA
BEpUIMHE)» CBHUCAIOLIMMU BETBSIMM Yy JKEHCKMX OJK3eMIUIIpOB. B  pasHbIX
aOMOTHMYECKUX U OMOTHMYECKHX YCIOBUSIX Y MOMIKEBEIbHUKA OOpa3yroTCs
pasiauyuHble KU3HEHHbIE (QOpPMBI (OAHOCTOBIBHOE WM MAaJOCTBOJIBHOE JAEPEBO,
KyCTapHUK, CTiIaHMK). [Ipenmomaraercsi, yTo Ha TpaHULE apeana, B HE CaMbIX
ONaronpusTHBIX  KIMMATHUYECKUX YCIIOBUSX, Mpeo0siajaeT KyCTapHUKOBBIE
KU3HEHHBIE (POPMBI.

B MyXCKHX IIMIIKax CO3PEBAIOT MHUKPOCIIOPAHTHH, U B MAe pacCeruBACTCS
1o BeTpy mbuibla. JKeHCKUE MIUIIKUA (METacTpOOMIIbI) COCTOST U3 3-6 IEPEKPECTHO
PAaCIIOJIOKEHHBIX Yelly ¢ 3 cemsamnoukamu. [locne oninonoTBOpeHus ceMsI3a4aTKOB
YElIyd pa3pacTaroTcs, CPacTalOTCs MEXAY COOOM M CTAaHOBSTCS MSICHUCTBIMH,
oOpa3zys counyo muniky. [lo Mepe co3peBaHus, IIUIIKOSATOIbI U3MEHSIOT I[BET OT
0JIeqHO-3€JIeHbIX 10 YepHO-CMHUX. K KOHIy mepBOro rojaa MIMIIKA JTOCTUTAOT
CBOMX Pa3MepoOB, HO OCTAIOTCS 3€JIEHHBIMU, 3pEJIble — YEPHO-CUHHUE CO3PEBAIOT Ha
2-3-1 ron. B mmmke co3peBaet 3 cemenu (puc.l).

MOXKEBEJIBHUKN  CBETOJIIOOUBBI, 3aCyXOYCTOMYMBBI, MOPO30CTOMKH H
HeTpeOoBaTeNbHbl K IOYBEHHBIM YCIOBUSM. VX MOIIHbIE KOPHM, BHEAPSACH
ri1yOOKO B TPYHT M pPacIUIacThIBAasCh IMOJ 3€MJIEHl BO BCE CTOPOHBI, CIOCOOHBI
NnoObIBaTh BOAY M NUTATENbHBIE BELIECTBA M3 caMblx OeaHbIx nouB. KopHeBas
CUCTEMa pacTeT 3HAYUTENbHO ObICTpee HaJA3€MHBIX MOOEroB, YTO U CIIOCOOCTBYET
pa3pacTaHri0 MOXOKEBEIbHUKA Ha OETHBIX MOYBAX, OTBECHBIX CKaJlax M CKJIOHAX,
CrocoOCTBYS yaepxanuto rpyHTa (JKusup pactenuii, 1978).
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Puc.1. MosxKeBeTLHHK
OOBIKHOBEHHBIH:

1-BeTBb C JKEHCKUMHU CTPOOMIAMH W
SArOM000PAa3HBIMU  IIHIIKAMHU;  2-

JKEHCKHH CcTpoOmiT; 3-ceMsmouku; 4-
BETBb C MYXCKHUMH CTpOOHIaMH; 5-
MYKCKOH CTpOOWII; 6-YeIIyWKH C
MbUIbHUKAMH; 7-TIONEPEUYHbIN pa3pe3

Nz mumku; 8§ - cems; 9 cemMs B
e 3 yBennueHHoM Bume; 10- cems B
ne.x' paspese; 11-  pa3pes  xBowu;12-
N\ L IPOPOCTOK.

I.[e.m; P a00ThI: O]_IGHI/ITB CCMCHHYIO IIPOAYKTHBHOCTH  MOKIKCBCIIbHHKA

06BIKHOB€HHOFO, Ha OCHOBC KOJIHMYCCTBCHHBIX H Ka4YCCTBCHHBLIX IIApaMCTPOB
IMUIIKOATOA B YCIIOBHAX pa3H01”4 OKCIIO3UIINHN CKIIOHOB

OO0BbeKTHhI:

[umkosToabl  MOXOKEBEIbHUKA OOBIKHOBEHHOTO COOpaHHBIE Ha

pPa3HbIX CKJIOHaX CIy4alHBbIM METOAOM OTOOpa C 5-THM reHepaTHUBHBIX 0cOOEl Ha
kaxaoM ydactke (tadm. 9, 10). Marepuan cooupancs B 2017 r. B baaracuHckoM
paiione PT.

Tabnuna 9. XapakTepuCTUKN YY4aCTKOB UCCIIEAOBAHMS

Ne MECTOINOJIOKEHNE YucnenHn
duTor1eHO03, THUN TOYB, XapakTep | Ocaelre
yHactra BITKHEHUSI HHOCTL | Sobr M@
Y 300 w2
1. Bripy0Oxa eIbHUKA
KOPEHHOM CKJIOH, Pa3HOTPABHOTO; yBnaxuenue | 100% 28
BEPXYIIKa aTMocdepHoe, JepHOBO-TIOA30IUCTAs
oYyBa
2. OcTenHeHHbIN 3J1aKOBO-
CKJIOH 10KHOM Pa3sHOTPABHBIM CKIIOH; YBJIa)KHEHHE 100% 93
IKCMO3UINHU aTMocdepHoe, moyBa  JIGPHOBO-
M030JIUCTas
3. CkJoH ceBepo- .
. 371aKOBO-Pa3HOTPABHBIN CKJIOH;
3anaHoM 0
yBlakHeHue arMmocdepHoe, mousa | /0% 9
IKCMO3ULMHU, BIOJb
o JIEPHOBO-TIOA30JIUCTAS
LIEHTPaJIbHON TPacChl
4. CKJIOH CeBepo- Mosx:KeBeIoBbIE 3apOCIIH HA
BOCTOYHOM CKJIOHE, yBIIakHeHue atmoceproe | 60% 29
IKCMO3HIUH HOYBBI JEPHOBO-TIOA30JIUCTHIC
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Tabmuma 10. MopdomeTprueckue TapaMeTphbl «IIHUIIKOSTOM» MOMOKEBEITHHUKA

OOBIKHOBEHHOTO.

No yuactka,| Kou-Bo Komi-Bo nuameTp siroJ| nuametp sirol]l  Bec sirong | Bec siron
skcno3unms  srox 1 SITOT 1 rom, MM | 2-3 roma, MM 1 rona, 2-3 roza,
CKJIOHA roga, mr. | 2-3 roza, mr. Mr Mr
1. Kopennoy| 206 217 53 6,3 0,05 0,09

cron 175 48 4,94 6,92 0,05 0,11
197 25 4,71 6,16 0,046 0,087
195 34 4,81 6,19 0,047 0,089
203 31 4,7 6,1 0,04 0,085

cpenHee

2. YOxuprii | 175 247 51 6,3 0,048 0,072

et 131 28 4,61 5,75 0,041 0,073
224 240 4,8 6,2 0,034 0,081
124 20 4,6 58 0,032 0,072
47 66 51 6,0 0,051 0,078

cpenHee

3.CeBepo- | 284 268 52 6,0 0,053 0,087

iiﬁiﬁ‘”’m 302 298 5,1 6,23 0,05 0,0886
94 274 53 6,4 0,034 0,085
167 390 4,5 6,5 0,046 0,1
400 312 52 6,55 0,017 0,098

cpenHee

4.Cesepo- | 293 206 521 6,1 0,053 0,09

22;?)‘}’1““’“2 901 261 5,3 6,45 0,018 0,102
897 182 5,0 6,7 0,046 0,1
474 90 4,93 6,9 0,05 0,108
793 194 5,26 6,33 0,02 0,121

cpenHee

3apanue: Ha ocCHOBE pa3IMYHBIX METOJOB MAaTEMAaTHYECKOW CTAaTUCTHKHU

ONPENEIIUTE PA3IUYUs KAYECTBEHHBIX M KOJMYECTBEHHBIX XapaKTEPHUCTHKAX
PENpPOyKTUBHBIX OPraHoB — IUIOAOB (cpenHsst apudMeTuyeckas, JOCTOBEPHOCTb
pasnuuuil, Bapuanus, KOppessiius MexXAy pasHbIMU MapaMeTpaMHu, dKCIECC U T.1.)
B YCIIOBUSX Pa3HOW DKCIIO3MIMM CKIOHOB. Olpenenure, UMEeTCs JIM JOCTOBEpHas

pasHHIIA MEXAYy MOP(POJOTUYECKUMH TPU3HAKAMU IUIOJOB.

pa3nuuHble KO3(OUIMEHTHI KOPPEISAIIH:

Hcnone3yiite
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KoaddumuenT xoppensiuu «I» 00bIYHO UCTIONB3YIOT KaK MEPY JTUHEHHOCTH
CBSI3H, TIPU 3TOM OOW TIEpEMEHHBIC JOJDKHBI TIOJYMHATHCS 3aKOHY HOPMAIbHOTO
pacnpenenenus. KoapuimeHT Koppensanud — OTBICYCHHOE YHCIIO, JISKaIUe B
npenenax ot —1 go +1. Ilpu He3aBUCMMOM BapbUPOBAHUU MMPU3HAKOB, KOTIa CBSI3b
MEXIy HUMH OTCyTcTBYeT: [ = 0; mpu I > 0 mmu I < 0 3TOT TOKa3aTesb
XapaKkTepu3yeT HE TOJbKO HAJIMUYWE, HO M CHIIYy MPSIMOJUHEHHOCTH CBS3U MEXIY
npusHakamu (I'peir-Cmut, 1967):

xy =X (Xi—Xep)*(Yi-Y ep.) [ VE (Xi— Xep)2*(Yi-Y ¢ep.)? (1)

[lonyyennsie 3HaueHus KOdGGUIMEHTa KOPpPENSlMUA TPU  YCIOBUU  €ro
JIOCTOBEPHOCTH MOHO OLIEHHUTH cieayrommMm oodpazom: oT 0 go 0,45 — cBs3b
oueHb cnadas; 0,46 no 0,63 — cnabas; 0,64 no 0,77 — cpenuss; 0,78 mo 0,89 —
tecHas; 0,9 no 1,0 — ouenb TecHas (JIroGapckuii, 1974).

Jlns  ompeneneHust CBA3M  MEXAY JIByMs JIaHHBIMU  SIBIICHUSIMU
WCTOJIB30BANICS KoI(huyuenm panzogoii koppenauyuu Cnupmena. JlaHHBIN
KO(PUIIMEHT pacCUUTHIBACTCS O CIASAYIOIIUM CTYICHSIM:

1) ConocraBienue KaxaoMy U3 NPHU3HAKOB UX MOPSAJKOBBIA HOMEp (paHr)
10 BO3PACTaHUIO (WJIK YOBIBAHHUIO).

2) OmnpeneneHue pa3HOCTH PAHTOB KaXJOM TMapbl COMOCTaBISEMbIX
3HAYCHUM.

3) Bo3BeneHue B KBaJpaT Kaxayl0 pPa3HOCTh U CYMMHUPOBAThH MOJTyYCHHBIC

pE3YJIbTATHI.
4) Beruncauth K03hGOUIIMEHT KOPPESIIIUKI PAHTOB 10 (hopmyre:
6
n(n=1) )

re > CyMMa KBaJIpaTOB PA3HOCTEH pPAHTOB, a M — YHCIO IMapHBIX
HaOJIIOICHUH.

Kosdpdumment Crnupmena npunumaer 3HadeHuss ot —1 mo +1. Ilpm
WCIIOJB30BaHUN KO3(PhUIIMEHTAa PAHTOBOM KOPPEISIUU YCIOBHO OIICHUBAIOT
TECHOTY CBSI3U MEXIY MpU3HAKAMU, cuuTasi 3HaueHus: koddduuuenta paBusie 0,3
1 MEHee, TTOKa3aTeJIIMH ¢J1a0oi TECHOTHI CBA3H; 3HaueHus ooiee 0,4, Ho meHee 0,7
— TIOKa3aTelIsIMU yMEPEHHOM TECHOTHhI CBs3u, a 3HaueHus 0,7 u Oonee —
MoKa3aTeJsIMKM BBICOKOM TecHOTHI cBsi3u (Jlakuu, 1990, Vianosa, 1995).

3auatue 8. Hcnoavzoeanue mopghomempuueckozo memooa 011 onpeoesieHus
cmaduIbHOCMU PA36UmMus OP2aHoe8 3anaca Ha npumepe OUeHKU yporHcaiuHoCmu
CeNbCKOXO03AUCMBEHHON  NPOOYKUUU  —  KOPHEn10008  MOPKOGU  Npu
UCNONb306AHUN PAZHBIX CROCO006 NOIUGA

Ob6ocHoBanue mpodaeMbl: B  COBpEMEHHBIX YCIOBHUSIX COXPAaHECHHS U
PaLMOHAIBHOIO UCIOJIB30BaHUS IPUPOIHBIX PECYPCOB HEOOXOIUMO HUCIIOJIb30BATh
HOBBIE TEXHOJIOTMM TOJMBA B  CEJIILCKOM  XO34WCTBE, ONPEACIIMB HX
3¢ (HEKTUBHOCTS.
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Kparkas xapakrepucruka

KoHuenuust  panidoHaidbHOTO  MNPUPOMAOIONIB30BAHUS — OTO  CHCTEMa
NeSATEeIbHOCTH, MPU3BaHHAs 00ECMEeYUTh YKOHOMHYIO SKCIUTyaTalldi0 MPUPOTHBIX
pecypcoB U ycioBui W HambOosiee 3(HEKTUBHBIN PEKUM HUX BOCIPOU3BOJCTBA C
Y4E€TOM TMEPCHEKTUBHBIX MHTEPECOB Pa3BUBAIOIIEIOCS XO3SIICTBA, COXpaHEHUS
3I0POBbsl  JIIOAEM M COXpAaHEHWs EeCTECTBEHHBIX MPUPOJHBIX KOMILIEKCOB
(Petimepc, 1990). Takum oOpa3zoM, panMOHAIBLHOE MPHUPOJIONOIB30BAHUE — 3TO
BBICOKOA()(DEKTHUBHOE XO34WCTBOBAHME, HE MPUBOJIICE K PE3KUM H3MEHEHUSIM
IPUPOTHO-PECYPCHOTO TMOTEHIIMANa, K KOTOPHIM COIIHAIbHO-DKOHOMUYECKH HE
TOTOBO 4YEJIOBEUECTBO, M HE Belyllee K IIyOOKUM TepeMeHaM B OKpYKarolen
YeJ0BEeKa MPUPOIHON Cpelie, HAHOCSIIEM YPOH €ro 3J0POBbIO WM YIPOXKAIOIIUM
CaMOM €ro KU3HU.

K coxanenuto, MCHOIb30BaHUE MOJIMBOB KPYMHBIX CEIbCKOXO3SHCTBEHHBIX
MoJIel MPUBOAUT K 3aTpaTe OOJBIIOr0 KOJUYECTBA TPYHTOBBIX U MOBEPXHOCTHBIX
Boj. KanenpHoe opolieHue B HacTosiee BpeMsl SIBISIETCS OAHUM W3 MHTEHCHUBHO
Pa3BHUBAIOIIUXCS CIIOCOOOB OPOILIEHUS, MO3BOJIIOIIUX MUHUMU3UPOBATh 3aTPATHI
IIPECHON BOJBI Ha CEJIbCKOXO3SHCTBEHHBbIE HYKIbl. B mocneanue nBaauarh JieT
TUTOIIAM, 3aHSThIE KaneIbHbIM OPOIICHUEM, PACIIUPHIIUCH O0Jiee YeM B 6 pa3 U B
HACTOSIIEE BpEMs B MHUpPE COCTaBISIOT mnopsaka 6,1 muH. ra. Ilpumenenue
KaIreJabHOrO OpOIIEHUS BO MHOTHUX CTpaHaxX MHpa J0Ka3alo €ro MperMyIecTBa,
CpeIy KOTOPBIX: CHHKEHHE TPYAOBBIX, SHEPIreTHUYECKHX WU PECypCHBIX 3arpar,
BO3MOXKHOCTh HMCIIOJIb30BAHMS Ha 3€MJISIX, HEMPUTOTHBIX AJISi OPOLIECHUS IPYTUMHU
criocobaMu, HalpuMep Ha 3eMJISIX C BBICOKMM 3alleTaHheM TPYHTOBBIX BOJ, Ha
KPYThIX CKJIOHaX, Ha MOYBax JIETKOTO MEXaHWYECKOTo cocTaBa. lcmomp3oBaHue
KaIreJIbHOTO OPOIICHHS TMO3BOJISIET CHU3UTH OPOCUTENbHBIE HOPMBI Oojiee yeM Ha
50 % 1o CpaBHEHUWIO C TPAAUIIMOHHBIMU CIOCOOAMHU, BHOCUTH YJIOOpECHUS IS
MOJIYYCHHUS] MAaKCUMAJIbHBIX YPOKaeB 3aIUIAHMPOBAHHOTO KauecTBa.

CoxkpallileHuss OPUPOJHO-PECYPCHOTO TMOTEHIMala IMPEeCHbIX BOJ  JJIA
OpPOCUTEJBHBIX CHUCTEM, KOTOpPbIE YacTO MPUBOASIT KOCBEHHO K HEXEJIaTeIbHOMY
3aCOJICHUIO TMOYB (€CJIM UCHOJB3YIOTCSI TPYHTOBBIE BO/bI), MOXKET OBITH PELICHO C
UCIIOJIb30BaHUEM HOBBIX TEXHOJIOTUH, K KOTOPBIM OTHOCUTCSI CUCTEMA KareJIbHOrO
nonuBa. [IpuMeHeHHe MeTola KamelbHOTO OpOLICHHE OBLIO MPEIIPUHATO 10
3aJlaHii0 MHGOPMAIIMOHHO-MeToAnYecKoro 1eHTpa banracunckoro paiiona PT.
Bce nannblie B paboTe coOpaHbl Ha ONBITHBIX ydyacTkax B 2014 T.

buonornueckue - ocoOeHHOCTH  MOPKOBH:  MOPKOBb  OTHOCHUTEIHHO
XO0JIOZIOYCTOMYMBOE pacTEHUE, JIErKO MNEpPEeHOCHT 3aMopo3ku a0 -3, —5°C.
MuHMManpHON TeMmmepaTypor g MpopacTaHus ceMsH cuurtaercs +4.-+6°C,
ontuMmangpHol — +18...+25°C. Jlns ¢opMupoBaHuss ¥ HapacTaHUs KOPHEIUIOIA
HamOoJee OnarompusTHas Temreparypa +18.-.+21°C, nis pocta aucTheB — +23.-
+25°C. Bpicokue Temmeparypbl, 0COOEHHO B KOMIUIEKCE C HEIOCTATKOM BIIArH,
IPEeKpalaloT POCT KOPHEIUIONOB M BBI3BIBAIOT HX OrpyO€HHE, YPOIIMBOCTH
(OpMBI U CHUKAIOT BKYCOBBIE Ka4eCTBA.

MopkoBb TpeboBaTeiabHa K CBETy. B yClOBHAX 3aTEHEHHUS CHUXKAETCA
ypokail. MOpKOBb JIOBOJIbHO UyBCTBUTEIbHA K PABHOMEPHOMY U ONTHUMAILHOMY
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YBIXKHEHUIO BO BCE MEPHObI cBoero pa3Butus. Haunbonee tpeboBarenpHa OHA K
BJare B MEpUOJ OT IOCEBA /10 MOSIBICHUS BCXOJOB U BO BPEMs MHTEHCHUBHOTO
oTpacTaHus KopHerioja. Peskue kosnebaHus BIaXHOCTU B MEPUOJ] MHTEHCUBHOTO
pocTa KOpHEIUIOZa BBI3BIBAIOT €ro pacTtpeckuBaHue. K 3acyxe ara KynbTypa
IOPUCIIOCOOJIEHA Jy4Yllle JPYIMX KOpPHEIUIOJAOB, 3TOMY OKa3bIBAIOT COJIECHCTBUE
pacceueHHbIe JIUCTOUKH, OIYIIEHHUE JINCThEB U cTeOIell. MOPKOBb UyBCTBUTENIbHA
K MTOBBIILIEHHOW KOHIEHTPALMHU COJIEN U HEAOCTATKy KUCIOPOAa B TPYHTE.

Heab: BeiButh paznuunmss B MOP(HOJIOTHYSCKUX IMapaMeTpax KOPHEIIONOB U
OIICHUTHh YPOXKAMHOCTh KOPHEIJIOJOB MOPKOBU TPU HWCIIOIH30BAHUH Pa3HBIX
croco0oB moymBa. OnpenenuTh SJKOHOMHUYECKHE TTPEUMYIIECTBA TOTO WM WHOTO
croco0a moJnBa

[Topsimok BBITTOTHEHHS paOOTHI:

1. Ha OCHOBE MPETIOKEHHBIX MOP(OIOTHYECKUX apamMeTpoB
(OTOCHHTE3UPYIOLIMX OPraHOB BBIABUTh KAadeCTBO POCTA W PA3BUTHUSA
MOPKOBH TI0 pa3MepaM JUCTHEB HA PA3HBIX MO THUITY MOJIUBA YYaCTKaX;

2. OmpenenuTh  KauyecTBO  KOPHEIUIONOB  MOPKOBH, Ha  OCHOBE
MOP(POMETPUUYECKUX TAPAMETPOB (JIMHBI, TUAMETpa KOPHEIUIOAa, TuaMeTpa
LHEHTPAJIBHOIO LHWJIWHIpPA, MEPBUYHON KOpBI) U BECa B YCJIOBHSX Pa3HOrO
MOJIMBA YYACTKOB;

3. CpaBHUTh KayecTBO NPOAYKIMH C HCHOJB30BAHUEM CTaTHUCTUYECKUX
METOJOB M OLICHUTh NPEUMYIIECTBO IPUMEHEHMSI pPa3HbIX METOJOB
OpOLIEHUS.

BapuaHTbl onbiTa: 1 BapuaHT — KaleJabHOE OPOILICHHUE; 2 BapUAHT — KOHTPOJIb,
OOBIYHBIN TIOJIUB BEIPAMU U JIEHKaMu 2 pa3a B HEJIEIIO

CxeMaTHYeCKHUM IJIAH ONBITA

D D
D D
A A D D
Bapuanrl Bapuant 2
[TosisBnenune [TosiBnenue [TosiBnenue 3-4 | IlosiBieHue KOpHE- Yo6opka
BCXOJIOB MIEPBBIX JIHCTHEB JIACTA TUI0J1a TOJIIMHOM 1 cM | KOpHeruioa
15-20 mait 20-25 maii 10-20 uronb 1-5 wronp 20-30 ceHTAOpD

[lo pasnune oOimero auamerpa KOPHEIUIOAAa W €ro CepAUEBHUHBI, KOTOpas
Npe/CTaBlieHa KCUJIEMOM, OMpeensieTcsl TOJNIIMHA KOJiblla BTOPUYHOM KOpBI C
NUTaTENbHBIMU BellleCTBaMU. JlaHHbIE pacueToB npejcraBiieHbl B Tabnuue 11.
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Tabnuna 11. buomerpuueckue napaMerpsl GOPMUPOBAHUS KOPHEILIO1a MOPKOBU

Copt HvameTp KopHemioaa, cM JnvHa n Macca KopHeImoa, cM
MOpKOB | [Ipu kameabHOM OPOILICHUU be3 kanenbHOrO IIpu xanenpHOM be3 kanenpHOrO
u OpOIIIEHUS OpOIIIEHUN OpOLIEHUS

HuameTtp HuameTtp Huamerp | Huamerp | Macca, | dnuna | Macca, | liuna
KCHUJIEMBI, CM | KOPHEIJIOAA, | KCHJIEMBI | KOPHEIUT KT KOpHeI KT KOpHE
cM , CM ona, cM JIOJTOB, 1010
cM B, CM
MocxkoB 15 4 14 2,8 0,172 14 0,082 9
cKas 1,0 3,7 2,2 3,5 0,140 11 0,095 10
3UMHSAS 2,1 51 1,7 3,0 0,165 13 0,075 11
AS515 15 4,2 19 3,0 0,183 17 0,079 12
1,7 47 1,8 2,5 0,213 16 0,063 13
19 4.8 1,6 2,9 0,207 15 0,068 12
1,6 4,5 2,3 3,8 0,204 14 0,075 12
2,5 6,2 2,0 3,0 0,294 16 0,080 10
1,7 4,2 1,8 2,5 0,135 11 0,065 11
1,8 4,5 2,0 3,5 0,138 12 0,084 9
cpenHee

I[JI?I TOro, YTOOBI OIIPpCACIINTSD INIOIAAb MUJIIMHAPA BTOquHOﬁ KOPbI KOPHCILIOAA,
rac HAKAIUIMBAIOTCA  IIMTATCIIBHBIC  BCHICCTBA  HCIIOJIB3YIOTCA  IIOKA3aTCIU
HJIOIHEIIICI?I OKPYKHOCTH KCHJICMbI U ICJIOT0 KOPHCILJIOLA. Ha ocHoBe nx Ppa3HHUIbI
MOXHO OIIpCACINTL ILIOIIAAb BTOpH‘{HOﬁ KOPBI KOPHCILIOAA. HJ'IOIHaI[I) Kpyra

onpeaenuay uepes auamerp d no cuexyromieii popmyne: S = n*d?/ 4.

Tabnuna 12. ['eomeTpust KOpHEMII01a MOPKOBU

Copt [Inomane KOpHEII0a, KB.CM.
MOPKOBH ITpu xameapHOM OPOIICHUH be3 xamensHOTO OpoIIeHus
IInomans IInomans IInomann IInomans
OKPYKHOCTH OKPYKHOCTH OKPY>KHOCTH. OKPYHOCTH
KCHJIEMBI, KB.CM. | KOPHEIIO/A, KB.CM. KCHJIEMBI, KB.CM. KOPHETII0/1a, KB.CM.

MockoBcKas 1,76 12,56 1,53 6,15
3UMHSIT A 0,78 10,74 3,79 9,61
515 3,46 20,41 2,26 7,06
1,76 13,8 2,89 7,06

2,26 17,34 2,54 49

2,83 18,08 2,00 6,6
2,00 15,89 4,15 11,33

4,90 30,17 3,14 7,06

2,26 13,8 2,54 49

2,54 15,89 3,14 9,61

cpenHee

OcHOBHBIM (DOTOCHUHTE3UPYIOIINM OPTaHOM y PACTCHHS SBJISICTCS JHUCT, OT
pasmMepa KOTOpPOIrO 3aBUCUT YpPOBEHb HAKOIUICHUS OPTraHMYECKOro BEIECTBA B
pacTeHHH U, COOTBETCTBEHHO, KayecTBO ypoxkas. CieqoBaTeIbHO, YEM MOIIHEE
pa3BUTa PO3ETKAa JUCTHEB Y MOPKOBH, T€M OOJBIIE OPraHUYECKOTrO BEIIECTBA
oOpa3yeTcsi 1 HaKaljuBaeTcs B KOopHerionax. JlaHHble MO KOJIUYECTBY U pa3sMepy
JUCTHEB B PO3ETKH ONPEIEISUINCh B CepellMHe Beretanuu (Miojdb) W KOHIIE
BEreTaluu, KOrja KOPHEIIOoAbl JOCTUTal0T TOBAPHOM CIIENOCTH (CEHTAOPS).
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Ta6muna 13. lunamuika popMUpOBaHUS HAJ3EMHON MacChl MOPKOBH

Copt BbicoTa po3eTKH JTHCTHEB, B CM KoanuecTBO THCTHEB B PO3€TKE, IIT.
MOPKOBHU [Ipu kanensHOM be3 kanenpHOTO [Tpu kanensHOM be3 kanensHOrO
OpOIIEHUN OpOIIEHUS OpOIIIEHUH OpOIIEeHUS
®opmupoB | ToBapua | Popmup | Toapu | @opmup | Toapua | ®opmup | ToBapHa
aHue ST OBaHHE ast OBaHUE s OBaHME s
KOPHEIUJIOJ| | CIENOCTh | KOPHEIDI | CIeNOC | KOPHEN | CHEeNOCTh | KOPHEII | CHENOCTh
a ona Th nona ona
MockoBCk 32,5 38 10 16 8 9 6 7
as SUMHAA 34 42 11,5 18 9 10 7 7
A SIS 375 46 7,6 15 8 8 6 8
41,6 50 11 17 10 11 7 8
29,5 38 11,5 19 9 10 6 7
28 36 12,7 20 8 9 6 6
35,7 44 7,8 15 10 10 7 8
39 47 10 16 9 9 7 7
31,4 39 9,7 16 7 9 6 7
37,6 45 11,8 18 8 10 7 8
cpemHee

B centsa0pe mokaszarenu ypoxailHOCTH MOPKOBU ONPENEISIIUCH KaK OTHOIICHUE
OoromMacchl KopHer1oA0B Ha 1 M? unu 1 rexrap. JlaHHbie npecTaBieHsl B Tadm. 14.

Tabnuna 14. YpoxaiiHOCTh MOPKOBH Ha Y4acCTKax pa3HOTO MOJIMBa

No 1 nensuka 2 neJsHKa 3 nexasHKa 4 nengHka

OnsIT KOHTpoJb | OmbIT KOHTpOJb | OmbIT KOHTpOJIb | OnbIT KOHTPOJIb
VYpoxaii ¢ | 10,1 xr 5,2 kr 9,9 kr 5,0 kr 10,1 xr 4.9 xr 10,0 xr 4.8 xr
1 m2

3aganue: 1. JlokaxxuTe pa3aMYHBIMM METOJAMU MAaTE€MaTHYECKOW CTaTUCTUKU
(cpennsisi apudmernyeckasi, JOCTOBEPHOCTb pa3IU4Mid, BapHalus, KOpPPEsLus)
IIPEUMYIIECTBA PA3IMYHBIX TUIOB NoJMBa. ONpeaeanuTe, UMEETCS I JOCTOBEpHAs
pasHuIa MexXay Mop(hoJIOrHuecKUMU NapaMeTpaMH KOPHEIIONO0B WU JINCTHEB, Y
MOPKOBH, IPOU3PACTAIOLIEN B PA3HBIX YCIOBHSIX ITOJIHMBA.

2. Ha ocHOBe M€TO/10B KOPPEJISALMH BBISIBUTE XapaKTep 3aBUCUMOCTU MEXIY
OCHOBHBIMU MOP(OJIOTHYECKUMHU MapaMeTpaMu KOPHEII0/la MOPKOBU (JIMaMeTp
BCET0 KOPHEIUIOJA, JUAaMETP CEPJALIEBUHBI U JUAMETP BTOPUYHON KOpHI U T.I.) B
Pa3HbIX YCJIOBUSX MOJIUBA.

3. Odopmutre cpaBHHUTENbHBIN aHaau3 MOP(HOMETPUUECKUX MapaMeTpoB
KOPHEIUIO/a WJIM JTUCTHEB B BUJIE TUCTOTPaAMM;

4. BbIsiBUTE NPEUMMYLIECTBA PA3JIMYHBIX THUIOB MOJIUBA, CAEJIATe BBIBOJIBI,
npecTaBbTe padOTy B BUJIE OTUETA UITU MPE3CHTALIUU.
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Pasznen |11: ®urounankanus okpy:Kamuie cpeabl ypOaHU3HPOBAHBIX
TEPPUTOPUIL

3anstue 9. Ycmoinuueocmsv X@0IUHBIX NOPOO 6 YCN08UAX AHMPONOZEHHO20
6030eiicmeus (Ha npumepe 3ej1eHblx Hacaxcoenui 2. Kazanu)

O0ocHoBanue nmpodyeMbl: B yciioBUaAX ypOaHU3UPOBAHHBIX TEPPUTOPUI (TOPOL,
HOCEJOK U T.J.) YBEIMYMBAETCA 3arpsA3HEHHUE OKpY)KaloIEeH cpeabl, 4YTo
OTpa)kaeTcsl Ha COCTOSIHUU JIEPEBbEB U 3€JICHBIX HACAKICHU.

Kparkas xapakrepucruka

VYpbachepa (or mar. urbans — ropoxackoii u sSphaira — map) —
ypOaHU3UPOBAHHBIE YYACTKU OHOC(hEphl, OTIMYAIOUIMECS OT OKPYXKAIOIINX
IPUPOAHBIX SKOCUCTEM HAIMYUEM CIELUPUUECKUX OMOTHUECKUX U aOMOTUYECKHUX
KOMIIOHEHTOB. ~ YpOaHM3alus  BbIpaXKaeTcsi B MNPIMOM M  KOCBEHHOM
npeoOpa3oBaHUM BceX KOMMOHEHTOB jaHmmadrta (Dkoiorus..., 2013). Poct
ypOaHU3aIMi, WHTEHCU(HUKALIKA TPOMBIIUIEHHOIO MPOU3BOJICTBA, YBEJIMYEHUE
KOJIMYECTBA TPAHCIIOPTHBIX CPEJICTB  OKa3blBAlOT CUJIBHOE BJIMSHUE Ha
HKOJIOTUYECKUE YCIOBUS KPYHHBIX TOPOJOB, Ie Hauboyee SPKO, 00OCTPSAIOTCS
MPOTUBOPEUMS MEXKAY >KUBOM MPHUPOJON M pa3pyllalOlUMH €€ areHTaMu
AHTPOITIOT€HHOI'O TPOUCXOXKICHHUS.

['opong Kazanp sBisieTcss KpPYNHBIM HAYYHO-TIPOMBIIUICHHBIM  LIEHTPOM
peciyOJIMKH, TJ€ COCPEIOTOYEHO  OOJIbIIOE  KOJWYECTBO  IPEIIPUSITUN
XMMUYECKOW, MAIIMHOCTPOUTEIBHOM, MUILEBOX, JIETKON U T.J. TPOMBIILICHHOCTH,
Hapsily C ’TUM pa3BUTa TPAHCIIOPTHASI, KEJIE3HOIOPOKHASL U aBTOJIOPOKHAS CETH,
OTPOMHBIN MAapK MAaLIUH, T.€. BCE OCHOBHBIE XapaKTEPUCTUKN YPOAHU3UPOBAHHOTO
KoMIiekca. WM Kak cHneAcTBUE STOr0 — MOBBILIEHHBIM (OH 3arps3HEHUs
OoKkpyxatomeid cpeapl. OCHOBHBIMM HaNpaBiICHUSAMHU ISl pEUIeHUs] MpoOJIeMbl
O370POBJICHHSI OKPYKAIOLIEH Cpellbl SIBISIETCS 1leNlasi CETh 3€JIEHbIX HaCaXICHUMN
ropojia, MNPEACTaBJICHHAs KaK PEKPEANMOHHOM MPUTOPOJHOM 30HOM, TaK H
OONBIIMMHU TOPOJICKUMHU TapKaMu, CKBepamu, OynbBapamu U T.4. CocTosiHHe
3€JIEHBIX HACAXKJEHUH, BBI3BIBAET TPEBOTY U TpeOyeT OoJiee TIATENBHOTO No100pa
pa3MUYHBIX BUJOB PACTCHHM, O0JaNalOMMUX HE TOJBKO O3J0POBUTEIHHBIMU
CBOMCTBaMHU, HO M YCTOMYHBOCTBHIO K HEOIArONMpHsITHBIM YCIOBHUSM TOpPOJa
(Oxomorus ropoaa Kazanu, 2005).

Jlyist mpoBeieHnst UCCIIeIOBAaHUN B Pa3IMYHbBIX paiioHax T. Kazanu BeiOuparoTcs
TEPPUTOPUM  3€JEHBIX  HACAXKICHUM  pa3HOM  IUIOIIAAM,  HAa3HAYCHHS,
O3JIOPOBUTENILHOTO 3HAYEHUS, YAAICHHOCTH OT AaBTOMAarucTpajied U CTEneHu
3arpsiI3HEHHOCTM U T.J. Bce y4yacTKM TEOpeTHYEeCKH MOKHO pas3liefuTh Ha 3
CTEIICHU 3arps3HCHHOCTH M 3ara3oBaHHOCTH (Max, MIN W CpeaHss CTENCHb) —
MaKcUMaJlbHasi XapakTepHa JUIsl YJIMYHBIX OYJIbBapOB — 3TO Y3KOIOJOCHBIE
3€JICHbIE HACAXKJCHUS BAOJb WM BHYTPHU JOPOTH; CPEAHSS CTEIEHb — XapaKTepHa
JUTSl YJAMYHBIX CKBEPOB, HECKOJIBKO YAQJIEHHBIX OT JOPOTH, UMEIOUIUX HEOOJIbIINE
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TJIOMIAM, HO JOBOJBHO TUIOTHYIO TMOCAAKYy JEPEBhEB; MHUHHMAJIbHAS CTENEHb —
XapakTepHa IS KPYMHBIX MapKOB W BHYTPUKBAPTAJIBHBIX CKBEPOB, HMEIOIINX
au6o OoibIue IUIOIIAAU, JUOO0 OOJIBIIYIO YJAJ€HHOCTb OT OCHOBHBIX
aBTOMarucTpasen.

Hear pabGorbl: Onpenenuts wuHAEKC cocTossHUs (MC) XBOWHBIX BHJIOB
JIEPEBbEB M KYCTAPHUKOB B YCIOBHUSAX 3€JEHBIX HACAKICHUM Pa3IUIHOM IIJIONIA/IH,
Ha3HAYCHUS, O03/I0POBUTEIBLHOIO 3HAYCHUS, YAAICHHOCTH OT aBTOMAruCTpalied u
CTENICHU 3arpsS3HEHHOCTH © T.J., HAa OCHOBE BBIIBICHUA Kod(dduimeHTa
TOKCUYHOCTH aBTOTPAHCIIOPTA.

Xox paboThl:

1. Bri6patp 2-3 y4yacTka 3€JeHbIX HACAKIACHUNA Pa3IM4HOTO Ha3HAUCHUS U
CTETICHU 3arpsA3HEHHOCTH JUIsl CPAaBHUTEIBHOTO aHaM3a (YIUIHBINA
OynpBap, MEXKBapTAJIbHBI CKBEp, BHYTPHKBAPTAIBHBIA CKBEp JHUOO
KPYITHBIN CKBEp, MapK);

2. BbIsIBUTH COCTaB XBOWHBIX MOPOJI, KOJUYECTBO JIEPEBHEB MO MOPOJAM U
3aHUMAEMYI0 UMU TJIOMIAb (BU3YaIbHO);

3. JlaTh OIIEHKY *KU3HEHHOT'O COCTOSTHUSI KaXKJIOTO JiepeBa Mo MopojaaMm, Ha
ocHOBe 6-0anbHoM mKansl B.X. 3aiinesoit (2000);

4, Omnpenenuts 1o Gpopmysie unjaekc cocrosiuus UC miis kaxioi 1peBecHon
nopobl, TocTpouTh ciiekTp MC XxBOMHBIX TOPO/1, BHIOPAHHOTO Y4aCTKa;

5. Onpenenuts o Gopmyse kodIPOUIMEHT TOKCUYHOCTH aBTOTPAHCIIOPTa
(MOXHO U ipyrue Ko3()PUIIMEHTHI UCIIOIb30BATh);

6. Hatb onenky MC XBOWHBIX MOPOJ HA UCCIIEAYEMOM TUIOIIAIA 3€JIEHHOTO
HACaXJCHUS M TIOATBEPIUTh CBOW BBIBOJ YPOBHEM 3ara3oBaHHOCTH
TUTOLIAMN.

I[J'ISI aHaJiIn3a COCTOAHUsA 3CICHBIX H&C&)KI[@HI/Iﬁ ropoaa HCIIOJB3YIOTCA
CIacaAyrommec MCTOAbI:

1. omnpeneneHne KOIPOHUIIMEHTOB TOKCHYHOCTH M KOHIICHTpAIluu
yrapuoro raza (Kt u Kco) (®denoposa, Hukomnnckas, 2001);

2. METOJI OmpeaeiaeHusT HHAeKca cocTosiHus XBouMHbIX «HMCx» (B. X.
ZaitnieBa, 2000r., u3 coopHuka «MeToauveckue ykazaHus Mo 0OIein
AKOJIOTHWY);

1. Onpeodenenue koIghpuuyuenma moxcuunocmu u KOHYEHMPAYUU y2apHo20
2asza.

Jlst 6oj1ee AETATbHOTO aHaM3a 3arpsS3HEHHOCTH CPEJIbl MbI MCIIOJIB30BaIN
ko3 puieHT TokcuuHocTr apTomoomiiel Ky kak cpeiHeB3BeIlICHHbIN I TOTOKA
aBTOMOOWJICH Ha aBTOTpacCe€ W OIEHKY KOHIICHTPAIlMM OKHCH yTjepoja
(denoposa, Hukonnckas, 2001) Ke mo popmyse:

Ke=0,5 + (0,01*N)*K;

['ne:

0,5 — donoBoe 3arpsizHEHHE aTMOC(EpHOTO BO3AyXa HETPAHCIIOPTHOTO
IPOUCXOKIEHHUS, MI/M>.

N — cymmapHas MHTEHCHUBHOCThH JBWKCHHUS aBTOMOOWIIEH HA TOPOJICKON
J0poTe, aBTO/SMUH.

K: — koadduimeHT TOKCHYHOCTH aBTOMOOWJIEW 1O BbIOpOCaM B
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aTMOC(EPHBIN BO3IyX OKHCH YTIIEPOIa.
K, onpenensercs kak cpeHEB3BEIICHHBIN IS [IOTOKA MAaITUH 110 (opmyie:
K=X Pi*Kri,
rIe:
Pi— coctaB aBTOTpaHCIIOpTa B JOJISIX €AMHUIIBI,
Kri — ko purueHT, 3aBucAImunii OT THITA aBTOMOOWITSL.

Tabmuma 1
KO:)(I)( HNIUEHTbI BblﬁpOCOB JIA Pa3HbIX THIIOB aBTOTPaHCIIoOpPTA.

Tun aBTOMOOWMIIS Koaddumuent Kri
Jlerkwii rpy30Boii 2,3
Cpennuii rpy30Boit 2,9
Tsxenslil rpy30Boi (IU3€IbHBIN) 0,2
ABTOGYC 3,7

JlerxoBoit 1

KomuuectBo MammH Ha A0porax HOJACUUTBIBACTCA 2 AHsA: B IICPHUOA
HHTCHCUBHOI'O ABMIKCHUA W B BOCKPCCHBIC JTHHU, KOI'la CHH)KACTCA IIaTOK MaAllWH,
9100 OTCJIICANTb AWMHAMUKY, KCEJIATCIIbHO 2 pasa B CYTKH, YTOOBI OTCICOUTD
AUHAMHUKY B TCUCHHC THA.

2. Onpeodenenue unHoekca cocmoaHus xeounvx «MC»

B kaudecTBe MHTErpajgbHOIrO MOKa3aTessl KU3HEHHOCTU HCIOJIb3YETCS HHIACKC
cocrosinug HacaxaeHud (MC), ¢ moMmomnipio KOTOpOro yaoOHO OLEHHUBATh HE
TOJIBKO CTAaTUKy, HO U JUHAMHUKY OCJIAa0JICHUSI W TMOTEePU YCTONYMBOCTHU
HacaxJieHnii. OcHoBHbIMU Kputepusmu MC gBAstOTCS COCTOSIHUE CTBOJIA, KPOHBI,
€€ OXBOECHHOCTb, YPOBEHb ychixaHUsl. COCTOsSIHHE JIEPEBBEB OMPEAEIISLUIOCH MO 6-
OaJbHOM CHCTEME B COOTBETCTBHH CO CTaHIAPTHOU Kaaccuguxauueii  B.X.
3aiyeeoi M BHICISINCH: 1. 30pPOBBIC JCPEBbs; 2. ociabiieHHbIC; 3. CHIIBHO
ocJ1abJieHHBIS; 4. YCHIXAIOIINE JIEPEBBS; 5. CBEKUU CYXOCTOM; 6. CTaphIil CyXOCTOM.

[Io omenke napeBoctosi ompenensercs wuHaekc coctosuus (MC) xaxmoi
JPEBECHOM MOPOIbI MO (hopmyIe:

NC=>Db*n /N

I'me b — 6amn cocTostHus,

N — YKUCII0 JepEBbEB, UMECIOIIUX JTAaHHBIN Oa,
N — ob1iee 4nciio JepeBbEeB HA TPOOHOM TIIOIIA/IHN.

Ha ocHoBe pacuéra nHeKca COCTOSTHUS UCTIOIb3YeTCs CASAYOIIas Kaa:

l. NC menblie 1,7 « braronony4Hsie» HacaXIACHUS — J€PEBbA 3[I0POBBIEC C
HOPMaJILHOM KpoHOU. Bo3aMoxkHa crabast aXXypHOCTh KpOHBI — He Ooree,
yeM y 30% paepeBbeB, NPU3HAKOB TOKCHUYHOTO JCHCTBUS HAa XBOE HE
oTMeueHo. bamt nmo uncTpykumu — 1, pexe 2.

1. HC B npenenax 1.8-2,8 «bonpHbIe» HacakIeHUS — aXKYPHOCTb KPOHBI
XOpomio BbIpakeHa Oosee, yem y 50% gepeBneB. Ha xBoe
HEKPOTUYECKHUE MATHA, MOKEITECHUE, MPEKIECBPEMEHHOE OMaJaHUE XBOU
y 20-50% nepeBbeB; YKOPOUEHHbIE, U30THYTHIE oOeru. bami — 3.
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1. HWC OGoapme 2.8 «Kputudueckoe COCTOSIHUE»  HACAKICHUN —
PaccTpoeHHbIli APEBOCTOM ¢ BBHIBAJIOM JEPEBBEB HIIM C CYXOCTOEM.
CuibHO BBIpaKE€HaA aXypHOCTh KpOHBI Oojiee, ueM y 75% nepeBneB. Ha
JUCTBSIX M XBO€ HEKPO3bl MM OOECIIBEUCHHBIC IISTHA, MOBCEMECTHOE
MOKEITEHUE U onajeHue XBou. bamn mo ucTpykiuu — 4; 5; 6.

B o3cineHeHre TOpOJa OTMEYAKOTCS CJCAYIOIIME BHUAbI XBOWHBIX: 1.
CCTECTBCHHBIC  TIpelcTaBUTeM  (uiopbl — JIUCTBeHHWIIA  apXaHTeIbCKas
(cubmpckas) — Larix archangelica, Ens ¢unckas — Picea fennica, Cocha
oObIKHOBeHHAss — Pinus sylvestris, MoxkeBeIIbHUK OOBIKHOBCHHBIH — JUNiperus
communis; 2. sk30T1el — Eitb xomouas — Picea pungens u ee nexopatuBHas Gopma
enb ronmybas — Picea glauca, Tys 3amagmas — Thuja occidentalis, Cocha
cubupckas (kemposasi) — Pinus sibirica, moxokeBenpHUK Kazankuii — Juniperus
Sabina. /{is aHanm3a Kaxaoi M3 IUIOIMIAOK 3CJICHBIX HACAKICHHUN OINPEICIISIOT
YHCIIO IPEBECHBIX M KYCTAPHUKOBBIX BHJIOB €CTCCTBCHHON M 3K30THUYECKOH (IIop U
ux cooTHolreHue. [Ipumepsl ructorpamm (puc. 1-2).

['ucTorpamma 1. I'ucrorpamma 2

CoOTHOLIEeHMEe BUAOB eCTECTB-/ U 3K30TUY-
1 ¢pbnopbl Ha UCCNEeOBaHHbIX NioLllagkax B
CoBEeTCKOM p-He.

CooTHOLIeHne BUAOB eCTeCcTB-1 U
3K30TUY-1 priopbl Ha UCCneaoBaHHbIX
nnowaakax B MOCKOBCKOM p-He.

120

100

80 O Buabl ectecTs-it (riopbl
%

B Buabl 3K30TUY-I hropsl
%

120
100
80 v DOsuabl ectecTs-it riopb
%
@ suabl 3K30TUY-i1
¢ropsl %

60
40 -
20 -

60 H—
40 HH—
20 HH—

% oT obLero Kon-sa

% oT o6Lero Kon-Ba

1 2 3 4 5 1 2 3 4 5 6

Ne nnowanok Ne nnowanok

AHanm3 3eNeHbIX HacakieHud 1mo uHaekcy cocrosiaus (MC) mpencraBisoor B
BUJIE TUCTOTPpaMM (KaK MpPUMEp JAOTCS pe3yJbTaThl UccaeqoBaHUNH MOCKOBCKOTO
u CoBetckoro paiioHoB r. Kazanu). XBolHbIe BUJIbI AEPEBHEB U KYCTAPHUKOB, KaK
€CTECTBEHHOM, TaK U 3K30TUYECKON (JIOpPHI HAXOASTCS B YTHETEHHOM COCTOSIHUH,
IJIOXO MEPEHOCAT aHTPONOTCHHYIO HArpy3Ky B TOPOJACKOM CpPEAE M OTHOCATCS K
«OOJIBHBIM» HACAKACHUSIM W HACAXACHUSIM B «KPUTHYECKOM COCTOSTHUM.
3ara3oBaHHOCTb CpE[lbl, MOBBIIIEHHAs TEMIIEpaTypa MPHUBOJIAT, MO-BUIUMOMY, K
HapyILICHUIO MOpQoreHe3a JHUCTbEB (XBOMHOK) M YBEJIMYEHHIO CKOPOCTH
OHTOreHe3a. B pesynprare 3T0ro Ha BeTKax 4-5 roma XBosi HE COXpaHIETCs, XOTS B
€CTECTBEHHBIX YCJIOBHMSX OHA CYLIECTBYET Ha BeTKax 0-7 JIETHEro BO3pacTa,
0COOEHHO ATO KacaeTcs eJeil, y KOTOPhIX Bo3pacT xBou 5-7 neT. [loaTomy cTapeie
BETBHM e€Jied, Kak MpaBuUjio, Ha 2/3 JMIIEHbBl XBOM — 3TO MOKa3areilb HU3KOU
YKU3HEHHOCTU. Y JIMCTBEHHMIIBl Yallleé OTMEYAETCS HApyIIEHUE BEPXYLICYHOIO
pocTa, 3TO BbIpakaeTcsi IMO00 B MHOTOBEPIIMHHOCTH, CYXOBEPIIMHHOCTH, JIMOO B
U3MEHEHUU TIPSAMOIO pPOCTa, 4YTO CBA3aHO C HapylleHueM MopdoreHesa
BEPXYIICYHBIX ITOYEK, IPUMEPHI THCcTOrpamMm (puc.3-4).
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['ucTorpamma 3. ['ucrorpamma 4.

WHpekc XusHeHHoro coctosiHus (UC) MHpekc xu3HeHHoro coctosiHus (UC)
XBOWHbIX nopoa B MockoBckoMm paioHe XBOWHbIX AepeBbeB B COBETCKOM palioHe
7 4
® B NTucteeHHULa cubupckas 3 ] ﬂVICTBeHHVILI,a
5
. B Enb uHckas o CVIGMpCKaﬂ
g g O CocHa 06blkHOBEHHas =2 BEns QDVIHCKGH
B Enb ronybas 1
2 m OCocHa
Tys 3anagHas
1 0 06bIKHOBEHHas
0 1.2 3 4 5 6 B Enb ronybas
1 2 3 4 5
Ne nnowanok
M Tva 2ananuaa
Ne nnowaaok

1. Ilpoananu3upoBaTh MaTepual M cJenaTb BBIBOABI HAa OCHOBE,
IPOJIETaHHOTO HCCIIEOBAHUS;

2.  OmpenenuTh, Ha KAaKUX YYacTKaX OTMEYAIOTCS XBOWHBIC TMOPOIBI C
MaKCUMaJIbHO HH3KHMM IOKa3aTeIsIMU JKU3HEHHOCTH, CPEAHMMH MU
YCIJIOBHO 3JI0pOBBIMH, Kak BapbupyeT MIC TaHHBIX 3€JIEHBIX HACAKICHU;

3. OOBSCHUTH, YEM BBI3BAHO HAPYIIEHUE XU3HEHHOCTU OTAEJIbHBIX BHUJIOB
XBOWHBIX JI€PEBHEB U KYCTAPHHUKOB, BBIABUTH 0O0J€€ YCTOMUYUBBHIE K
TOpPOJICKOU cpezie BUABI PACTEHUI U MEHEE YCTOMYNBBIC;

4. Ormerutrb, Ha  OCHOBE  aHaJM3a  3ara3oBaHHOCTH  BO31yXa
aBTOTPAHCIOPTOM, HanOoJiee 3arpsi3HEHHbIE YYaCTKU;

5. OObscHUTHP Ha Kakue Tmpolecchl (pocTa, pa3BUTHUSA, PENPOAYKIIUH,
($hU3M0JIOTHI) BIUSET 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl TOpPoJia;

6. Marepuan wHcCIEIOBAaTENbCKOW  PAaOOTHl  MPEACTaBUTH B BUJC
MpEe3eHTallUH.

3anstue 10. Memoo «gpaykmyupyroweii acummempuuy JUCMbe8 0711 OUCHKU
cmaduIbHOCMuU pazeumus Op2anoe pacmenus (Ha npumepe, 1UcCmbves depesnl) 6
YCA0BUAX AHMPONOZEHHO20 8030¢eiicmeus (Unu 1100020 0pyz020 8030eicmeus)

Ob6ocHoBaHMe mpoOJIeMBbI: 3arpsA3HEHHE OKPYKAIOUIEH Cpeapl BIWAET Ha
npoieccbl MOpdoreHe3a BEreTaTUBHBIX OPraHOB pPACTEHHWM, B YAaCTHOCTH,
HapylaeTcss CHUMMETPUYHOCTh JIMCTHEB  HEKOTOPHIX JPEBECHBIX  BHJIOB,
NPUMEHSIEMBIX B O3€JIeHeHUu roponaa. Hcmonb3zoBaHue MOPPOMETPUUECKUX
IIPU3HAKOB JINCTHEB, MMO3BOJISIET ONPEAEIUTh YPOBEHD KU3HEHHOCTH JEPEBBEB.

KpaTtkas xapakrepucTuka MeTo/a.

N3 Bcero MHOrooOpaswsi M3BECTHBIX METOJOB OHOWHIUKAITMOHHBIX
WCCJICIOBAHNM, MOXKaITyH, HauOoJiee MOJIHO OTBEYACT HEOOXOIUMBIM KPUTEPHIM
Meron aHanmm3a Quykrtyupyromei acumMmerpuu (3axapoB u gp., 2000).
B wucnonpzyeMoM MOpP(HOTEHETHYECKOM TOAXO/AE OICHUBACTCS CTaOMIBHOCTH
pazButus (romeoctas). CHumxeHue ero 3h(OEKTUBHOCTH MPUBOIUT K TMOSBICHUIO
OTKIIOHCHH OT HOPMAJIBHOTO CTPOSHUS PA3TUUYHBIX  MOP(DOIOTHUECKUX

50



NPU3HAKOB, OOYCJIOBJIEHHBIX  HapylIeHHAMH  pa3Butusa. Vcmomnb3oBaHue
nokazarenst «QIyKTyHpyIOIIeM acUMMETPUU JIUCTBEB» JUIsI MOHMTOPHHIA
«310pOBbsl CPEIbD» WM OLEHKH Cpelbl OOWUTAaHUS HCIIOJIb3YETCS JOBOJIBHO
mupoko. OneHka NPOBOAWUTCA Ha MOJENBHBIX IUIOMIAAKax: 1. mias (OHOBOro
MOHMTOPHUHIA HCIHOJB3YIOTCS HECKOJbKO IUIOHIAJIOK B Pa3HbBIX OHOTOMAX,
pPa3IMYHBIX [0 €CTECTBEHHBIM YCJIOBMSM; 2. i OLEHKU IOCIEACTBUN
AHTPONOTE€HHOI'O BO3/IEHUCTBUS IJIOLIAAKU BEIOMPAIOTCS U3 MAKCUMAJIbHO CXOJIHBIX
[0 E€CTECTBEHHBIM YCJIOBHUSM OHOTOIOB, C Pa3HOM CTENEHBIO AHTPONOTrEHHOMN
Harpy3KHu.

JUiss OueHKH CTaOWIBHOCTM pa3BUTUS JIUCTa (WJIM JAPYroro oOpraHa)
UCIIONB3YIOT JaHHBIE IO ONPEIEICHHBIM MOP(HOJOTUYECKUM  TPHU3HAKAM.
W3meHeHne CTaOMIBHOCTH PAa3BUTHUA, Kak OOIIEH XapaKTEpUCTUKU OpraHu3Ma,
OTpaXkaeTcsi Ha W3MEHUYMBOCTU CaMbIX pa3HbIX MPU3HAKOB opranu3Ma. OlLeHka
CTaOMJIBHOCTU PA3BUTHS OpraHa IO KaXJAOMy IPU3HAKY CBOAMUTCS K OILICHKE
acumMeTpud. Ha mpakTuke 3T0 03Ha4aeT ydeT pas3/Inuui B 3HAYCHUAX INPU3HAKA
ciieBa M cupasa. Jis npusHaka «(QIayKTyupyromei acuiMMETpUW» JIUCTa BEIUUMHA
aCUMMETPHUU Y OCOOM pacCUMTHIBACTCA KaK pasiuuue 6 npomepax cieBa U CIpana,
OTHECEHHOE K CyMMe npomepos Ha 2-X cTopoHax. CTaTMCTHYECKash 3HAYMMOCTh
pasnuuuii Mexy BelOOpkaMu onpezensercs no t — kpureputo CTblo/IeHTa.

WHTerpanbHbIM MOKa3aTeleM CTa0MJIBHOCTH pPa3BUTHUS U1l KOMILJIEKCa
IJIACTUYECKUX MPU3HAKOB (JIUCTA) ABISIETCS CPEAHSS BEIMYMHA OTHOCHTEIBHOTO
pas3nuyMs MEXAy CTOPOHAMHU Ha MPU3HAK. JTOT MOKa3aTelb PACCUUTHIBAETCS Kak
cpenHsast apu(MeThyecKass CyMMbl OTHOCHUTEIIBHOM BETUYMHBI ACUMMETPHUH 10
BCEM INIpPU3HAKaM y KaXJI0H o0coOM, OTHECEHHas K YHCIY HCIOIb3yEMBbIX
MPU3HAKOB.

Leas pa6orel: Ha ocHOBe mokazatenst «hayKTyupyromieln acCuMMETPUI» JTUCTHEB
pa3HbIX BHUIOB pacTeHuil (Oepes3a, auma), COOpaHHBIX B MECTOOOUTAHUSX C
pa3NUYHON CTENEHBI0 AHTPOIOTCHHOW HApYIIEHHOCTH JaTh OIEHKY (IIkana 5
OaJIJIOB) COCTOSIHUSI PACTUTENLHBIX OOBEKTOB M OLIEHUTh KA4€CTBO CPEIbI B 1IEJIOM.

O0bexThI: JIucThs Oepessl WK IPYruX BUAOB JAEPEBbEB U KYCTaPHUKOB (CHpPEHH,
TOMOJsI, KJIE€HA, 3acylIeHHble, (PUKCHPOBAHHBIE WM TOJBKO YTO COOpaHHbBIE —
)KuBbIe) coduparoTcst ¢ 5 (10) pacTeHuid onpeaeseHHOro BO3PACTHOIO COCTOSIHUS
(01, 92, g3), Ha BBICOTE BBITSHYTOW PYKH B 3-5 pasiIuUHBIX MECTOOOHUTAHHSIX
(3eneHble HACAKIEHUSI ropoa M 3TAJIOHHBIN y4acTok 3a ropojom). Hampumep: 1
TOYKa — KOHTPOJb C Haubornee OJAroNpUsATHBIMH YCIOBUSIMH OOWTAHUS U
HECKOJIbKO Touek (3-4) c HapylieHueM ycioBuUM oOutanus pacteHuil. Ecnu
MaTepuan yXe CcoOpaH M MNpPOAHAIU3UPOBAH, WCIHONB3YIOTCA TaOMHIBI C
npoMepamMu MOpQOJIOTUYECKUX ToKa3aTelel «(IyKTYUpyIoUeld acuMMeTpUn»
JIUCTA.
Xog paboTHI:
1. B nepBoM A€HCTBUM ISl Ka)XJAOrO0 NMPOMEPEHHOrO JIMCTA BBIYMCIISIOTCS
OTHOCUTEJIbHBIE BEIMYHMHBl ACUMMETPUM I Kaxjaoro npusHaka (5
npu3HakoB). st 3Toro pazHocts Mexay npomepamu cieBa (L) u cnpasa
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(R) nmensr mwa cymmy otmx ke mnpomepoB: (L-R)/(L+R) = Xi
(oTHOCHUTENbHAS BEJIMYMHA ACUMMETPHUU I KKJOTO Mpu3Haka). JlaHHbie
3aHOCST B TAOJUILY MO KKIOMY MPU3HAKY.

2. Bo BTOpOM nelicTBUM BBIYMCIAIOT MOKa3aTellb aCUMMETPUU ISl KaXKI0TO
JUCTa 1O 5 mpu3Hakam. [[j1s 3Toro CyMMHUpYIOT 3HaU€HHE OTHOCUTENbHBIX
BEJIMYMH aCUMMETPHH 110 KKIOMY MPU3HAKY U JIEIAT Ha YUCIIO TIPU3HAKOB
(B JaHHOM clly4ae MPU3HAKOB 5). DTOT MoKa3aTeab HAa3bIBACTCS BEIMUUHON
aCUMMETpHUU JaHHOTO JucTa: X1+X2+X3+x4+x5 / 5 = Yi. JlaHHbBIC 3aHOCAT
B TAaONUILy KaK MOKa3aTellb «BEJIMYMHA ACUMMETPHH JTUCTAY.

3. B TperbeM JCHCTBHMM  BBIUMUCISETCS  WMHTETPANbHBIM  MOKa3aTelb
CTaOMJIBHOCTH Pa3BUTHS — BEJIMYMHA CPEHETO OTHOCUTEIIHOTO Pa3TUUMs
MEXIy CTOpOHAMHM Ha Mpu3HaK. J[JIs S5TOro BBIYUCISIOT CPEIHIO0
apu(pMETUYECKYI0 BCEX BEIMYMH ACUMMETPUM [UIsl KaXAOro JIMCTa
(MmuauMyM 10 nucTheB ¢ ogHOM ocobu, nubo no 1 mucty ¢ 10 ocobeit). B
HallleM clly4dae uckomasl BenuunHa paBHa: Cymma Yi/ 10 = P,

4. Jlanee pnaHHBIE TIOKa3aTeld «QIIYKTYUPYIOIIEH acHMMMETpPUU» JIUCTA,
B3STBIE 10 pa3HbIM TOYKaM (MECTOOOMTaHMSIM) CpPAaBHUBAIOT IIO
nsATHOAIBHOM TIKaje, pa3padoTanHoi 3axapoBbiM B.M (2000). bamisr: 1
Oamn  — yciloBHas HopMma; S5 Oam1l — KPUTUYECKOE 3HAaYeHUE
«prykryupyromiei ACUMMETPHUI, HabJr01aeTcs B KpaiiHe
HEOJAronpUsITHBIX YCIOBUSX, KOIJla pAcTEHUE HAXOJUTCA B CHIIBHO
YTHETEHHBIX YCIOBUAX. Tabnuma.

5. CrarucThueckas 3HAUYMMOCTb PA3IMUYUNA MEXAY BBIOOpPKAMU MO BEIMYMHE
MHTErPaIbHOTO TOKa3zaTesid CTa0WJIBHOCTH (YacToTa acUMMETPUYHOIO
NPOSIBJIICHHS] HAa MPU3HAK, BEJIMYMHA CPEJHEr0 OTHOCUTEIBHOTO Pa3Iuyus
MEXIy CTOPOHAMHU Ha MPU3HAK) onpenensercs no kpurepuio CTbrofeHTa.

Br100op pacrennii

[Ipu BBIOOpE pacTeHUN Ba)XKHO YUYMTHIBATh YETKOCTb ONPECIICHUs
INPUHAJIEKHOCTH PACTEHUSI K MCCIEIyEeMOMY BHUIY, YCJIOBHUS NPOU3pPACTaHUS
0CcOo0U 1 BO3pPacCTHOE COCTOSIHUE PACTEHUS.

e [IpuHamIexkHOCTh K UccaeayeMoMy BuAy. llockoibky MHOrue
pacTeHuM TOJIBEpKEHbl TMOpUIU3ALMH, KOTOpas MOXKET IMOBIUATH Ha
YPOBEHb CTAOMJIBHOCTH Pa3BUTHUS PacTEHUH, pEKOMEHAYETCs BbIOUpATh
pacTeHus ¢ YETKO BhIPAKEHHBIMU BUIOBBIMU MTPU3HAKAMHU.

e VcioBus mpouspactaHus. JIMCThs TOJKHBI OBITH COOpaHBI C
pacTeHUl, HaxXOIAIIMXCS B OJMHAKOBBIX 3KOJIOTMYECKUX YCIOBUAX
(YpOBEHB OCBEIIECHHOCTH, YBJIAKHEHUS U T.1.).

e BospactHoe cocrosHue pacreHud. g uccienoBaHUs
pPEKOMEHJIyeTcsl BBIOMpaTh PpPACTEHUs, JOCTUTIIME TE€HEPATUBHOTO
BO3PACTHOTO COCTOSIHHUSI.

e (COop nuctheB ¢ pacteHus. [[ns mcciemnoBaHuii mpenjaraercs
UCIIONB30BaTh JIUCT, KakK oprad, oOmajaroiuil  OuiarepanbHOMl
CUMMETPHUEH.
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o [lonoxenue B KpoHe. PexomeHmyercs coOupaTh JHCTbI U3
OJTHOM M TOH e 4YaCTH KPOHBI C pa3HbIX CTOPOH pacTeHus. ¥ Oepesbl
HOBUCIION JIUCThSI COOMpAIOTCS W3 HWKHEH YacTU KPOHBI JepeBa ¢
MaKCHMaJbHOIO  KOJIMYECTBA  JOCTYHNHBIX BETOK OTHOCHTEJIBHO
PaBHOMEPHO BOKPYT J€pEBa.

e Tunm mnobOera Takke HE JOKEH U3MEHATbCS B CEpUU
CpPaBHHMBAaE€MBIX BBIOOPOK. Y Oepe3bl MOBHUCION HUCIIOIB3YIOTCSA JTUCThS C
YKOPOYEHHBIX TOOETOB.

e Pasmep IMCTHEB JOKEH OBITH CXOAHBIM, CPEIHUM JIJISl TaHHOTO
pacTeHusl.

o [loBpexneHHOCTh nHCTbeB. [lOBpeXIEHHBIE JHUCTbSI MOTYT
OBITh HKCIIOJIB30BaHbI JJIs aHajdu3a, €CIM HE 3aTPOHYThl YYACTKH, C
KOTOPBIX OyAyT CHUMAThCSI U3MEPEHUS.

HN3mepenue

B kauecTtBe mpruMepa MOKHO yKa3aTh CUCTEMY MPU3HAKOB, pa3pabOTaHHYIO
st 6epesbl (3axapos, 2002). C kaxI0ro JMCTa CHUMAIOT MOKA3aTeIu MO MATH
IpoMepaM C JICBOH U MPaBO CTOPOH JiUcTa (puc. 5).

1 — 5 — mpomepsl iucta: 1 — mMMUpUHA MOJOBUHKU
aucTta (M3MEpPEHUE NPOBOAWUIM TOCEPENUHE JHCTOBOM
MJIACTUHKHN);

2 — JJIMHAa BTOPOM OT OCHOBAHUS JIUCTA >KUJIKU
BTOPOTO MOPSAKA;

3 — paccTosiHME MEXAy OCHOBAaHUSMHU TEPBOU H
BTOPOU KHJIOK BTOPOTO MOPSIAKA;

4 — paccTosiHuE MEXAY KOHIIAMH 3TUX JKHJIOK;

S — yroa Mexay TJIaBHOW KWIKOM M BTOPOHM OT
OCHOBAHMSI JIUCTA KUIKOW BTOPOro MOPSIKA.

Puc. 5. Cxema Mopdoioruueckux MPU3HAKOB IS
OIICHKHU CTAOMJIbHOCTHU Pa3BUTHS Oepe3bl MOBUCIION
puc.5 Jluct Betula pendula.

[IaTudanabpHas MIKAJa OEHKH CTAOMIBHOCTH Pa3BUTHUA

JUis  OLlEHKM CTENeHW HapylmIeHUs CTAOWIBHOCTH pa3BUTHS  yO00HO
UCIOJIb30BaTh NATHOAIIBHYIO OleHKY. [lepBblif Oani mKamel — ycJIoBHAs HOpMa.
3HaueHUs] WHTETPATLHOTO TOKa3aTelid acUMMETpuH (BEIHYMHA CPETHETO
OTHOCUTEJIFHOTO PAa3u4Msi Ha IMpPHU3HAK), COOTBETCTBYIOIIUE TIEPBOMY Oalty
HaOIoAa0TCsA, OOBIYHO, B BBIOOPKAX pPACTEHHM U3 OJAronpUsATHBIX YCIOBUUN
IpOM3pacTaHusi, HANpUMEp, W3 MPHUPOAHBIX 3arMoBEeAHUKOB. I[IaAThIl Oamnm —
KPUTHUECKOE 3HAaYCHHE, TAKUE 3HAUCHHsI IOKa3aTelNsi aCUMMETPUHU HaOII0Jal0TCs B
KpaiiHe HeOJarompusTHBIX YCJIOBHSIX, KOTJa PACTEHHs HAXOIATCA B CHIJIBHO
YTHETEHHOM COCTOSIHUU.
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TabOmuma 2

Benununna nmoxasarens
bann CTaOWJIBHOCTH
pa3BUTHUA

I <0,040

I 0,040-0,044
11 0,045-0,049
1\ 0,050-0,054
\Y >0,054

3HaueHus TMOKaszaTelsi aCUMMETPUH, COOTBETCTBYIOIME TPEThEeMY U
YeTBEpTOMY OaiyiaM 0OBIYHO HAOIIOAAIOTCS B 3arPA3HEHHBIX pailoHaX.

[lonydyeHHsle  pe3yabTaThl 00pabaThIBAJIUCh C  MOMOIIBIO  METOJOB
MaTeMaTHYeCKON CTaTUCTUKU:

1) Cpennee apupmerndeckoe M:

M=% n/N,

rie:

N — oO0BeM BbIOOpKHU

2) CpenHee KBaJpaTMUYHOE OTKJIOHEHHUE G, IMOKA3bIBAIOIIEE, HA CKOJIBKO B
CPEIHEM OTKJIOHSETCS KaKIbl IPU3HAK OT CPEHEr0 apU(PMETUUECKOTO:

D> (n-M)?
N -1

3) Koaddurment Bapuanuu, CV:

cv=100*c/M

4) Ommbka cpenHeit apudmeTHdeckoi M MOKa3bIBa€T TOYHOCTh, C KOTOPOM
3Ha4YCHUE MPHU3HAKA, PACCUUTAHHOE HA KOHKPETHOW BBIOOpKE, MPUOIMXKAETCA K

3Ha4YCHHIO FeHepaJ]bHOﬁ COBOKYIIHOCTH:

(o2
m=—-

VN
C mnomomreto t-kputepus CTbloeHTa ObUTa TPOBEICHA CTATHCTHYECKAs
00paboTKa MOJYYEHHBIX PE3YJIbTATOB. 3HAYMMOCTh Pa3IMUYUN MEXIy BHIOOpKaMHU
ObLJIa OIIEHEHA 110 cleayomel Gopmyie:

My — M,

a
Ta

Ty
Vw+ W

I'ne M1, M3 — cpennue apudmetndeckue, 61, 62 — CTaHAAPTHBIC OTKJIOHECHHUS,
a N1, N2 — pazmepsI BEIOOPOK.

KonuuecTBo crenene cBOOOIbI paCCUUTHIBAETCS KaK

df =Ny + N, -2
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3aganmue:

1. Ilpoananmu3upoBaTh MaTepuagl W  cHejdaTh BBIBOABI Ha  OCHOBE,
IIPOJIETIAHHOTO UCCIIEOBAHU;

2. Jlnsg Opyrux BUIOB JI€PEBHEB, NMPHUMEHEHHE MeToJa «(GIyKTyHpPYIOIIeH
aCUMMETPHUU» JIUCTHEB (HApUMEp, I JTUCTHEB CUPEHH, TOMOJIA, JIMIIbI),
TpeOyeT KOPPEKTHUPOBKY OalbHOM IIKadbl MO BapbHPOBAHUIO BEIMYMHBI
nokazatenss CTaOWJIBbHOCTU pa3BUTHUA, KOTOPYIO MCCIEAOBATEIN MOTYT
pa3paboTaTh camu;

3. O0ocHOBaHUE KOPPEKTUPOBAHHOM JUIsl JPYTUX BHUJIOB JIEPEBHEB OAIBHOM
IIKaJIbl JOJDKHO IMOATBEPKAATHCS METOJAMU CTaTUCTUKH;

4. OmnpenenuTh Ha KAKUX Y4acTKaX OTMEYAIOTCS JAEPEBbS C MaKCUMAaJbHO
HapyLIEHHBIMU [IApaMeTpaMU CUMMETPUH JINCTHEB;

5. OObsSICHUTb, YEM BBI3BAHO HapylleHHE MOP(POMETpPUM JHCTbEB U
KU3HEHHOCTHU JE€PEBLEB,;

6. IloctrapaThcs BBIIBUTH 00Jiee yCTONYMBBIC U MEHEE YCTOWYMBBIEC IPEBECHBIE
Y KyCTapHUKOBBIC JIMCTOIIAIHBIE BHJBI PACTCHHM K YCIOBHUSAM TOPOJICKOMN
Cpensl,

7. OTMETHUTH, Ha OCHOBE aHAJIM3a 3ara30BaHHOCTH BO3/1yXa aBTOTPAHCIIOPTOM,
HanOoJiee 3arpsi3HEHHbIEC YYaCTKHU;

8. Marepuan ucciaenoBaTenbckoi paboThl IPEICTABUTh B BUAE MTPE3CHTALIUH.

Meton «(iykTyupyroie acUMMETPUN» JIMCTHEB MOXHO HCIOJIb30BaTh IS
CJI0’KHBIX JINCTHEB HEKOTOPBIX JIE€PEBHEB U KYCTAPHUKOB.

3anarue 11. Ouenka cocmosanus HcuU3HEHHOCMU O0€pedbed 6 3€/1eHbIX
HACA)3CcOeHUAX 20P00a, HA OCHOBE MOPPOMEMPUUECKUX RAPAMEMPOE TUCHbES U
nioooe Sorbus aucuparia

O6ocHoBaHMe nMpo0JieMbl: B 3e/eHbIX HACaXKIAEHUS rOpoja YacTO UCIOIb3YIOTCS
JIEKOpAaTUBHbIE BUIbl JEPEBHEB M KYCTAPHUKOB, MMEIOIIUX CJIOKHBIE JHUCThA
(psibviHa, MIMMOBHUK, SICEHb ICHCWIbBAHCKUN, SICEHh AaMEPUKAHCKHUM, KJIEH
SICCHEJIMCTHBIN), HA MX >KU3HEHHOCTh OKa3bIBACT HEOJIArOMPUSTHOE BO3ACHCTBUE
OKpYyXarolas cpea ropojia, 4To OTpaxkaeTcsi Ha MOPPOMETPUUYECKUX MOKA3ATENSIX
pPENpPOAYKTUBHBIX U BET€TAaTUBHBIX OPT'aHOB.

Kparkas xapakrepucTuka

OUTOMHAMKALIMOHHBIE  METOJABl  IIUPOKO  MCHOJIB3YIOTCS B CHCTEME
MOHHMTOPUHIA, 3HAYUTEIBHO OTINYAsICh OT APYTUX, OCOOEHHO UHCTPYMEHTAIbHBIX,
HEBBICOKOW  CTOMMOCTBIO,  OTHOCHUTEJBHOM  MNPOCTOTOM  HMHTEPHPETALUH,
JOCTOBEPHOCTBIO  OLEHKM  3arps3HEHMs  OKpYXarwllen cpenapl.  Metonbl
(bUTOMHIUKALIMY TTOKa3bIBAIOT, C OJHON CTOPOHBI, YPOBEHb 3arpsA3HEHHUs, C IPYron
— UCTOJb3Ys] MOPPOMETPHUUECKHE MapaMeTphl BET€TaTUBHBIX M PEMPOAYKTHUBHBIX
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OpPraHOB WJIM MX AHATOMHYECKHUE Cpe3bl, Mbl MOXKEM OTCJIECXKHUBATh JTUHAMUKY
3arpsi3HeHMsI Yyepe3 HeOOobIlINe MHTEPBAJIbI BPEMEHHU — JIHA WM HEJENU B TEUCHUE
BErE€TALIMOHHOTO NIEPUOJIA.

3HaueHuEe 3€IEHBIX HACAXKICHUW B JKW3HU 4YEJIOBEKAa U  O03J0POBJIICHUE
OKpY)Karolmel Ccpeapl HEU3MEPUMO BEIMKO W Pa3HOCTOpoHHE. Bce 3To
MHOTO00pa3re MOKHO CBECTM B JIEBSITh OCHOBHBIX TPYII, HMEIOIIHNX
ONpEIEICHHOE 3HAYEHUE ISl O3JOPOBIICHUS OKPYKAOLIEN CPEABI TOPOIA.

1. CanuTapHO-TUTUEHUYECKOE 3HAYCHUE, 3aKIIIOYAIOIeecs] B MEXaHUYECKOU U
(GU3MOIOTUYECKOH OYUCTKE BO3MyXa OT TBUIM W Ta30B, PETYJIUPOBKE
TEMIEPATYPHBIX YCIOBUN, B YCBOCHHH YIJICKUCIIOTHI BO3/yXa B IHEBHOE BpPEMS U
OOMJILHOM BBIICTICHUM WMH KHCIOpoAa. [OpOJCKON BO3MyX COMEPKHUT OKOJIO
0,04% yriekucnoro raza, Torja Kak HaJ Jyramu u nosisimua ero He 6osee 0,03%.
[IpeBbiieHne conepxanus yraekucnorsl Beime 0,04- 0,05% yxe BecbMa BpeIHO
JUISL 3I0POBbSI M KU3HU YeloBeKa. Pa3zmenieHue 3e1€HpIX HACAXKICHUN HE TOJBKO
HEOOJIBIIUMU CaJlaMH U CKBEpaMH, a MPEUMYIIECTBEHHO KPYIMHBIMU 3€JIEHBIMU
y4acTKaMU, COCTUHSIIOIIUMU IIEHTPHI TOPOIOB € UX Nepudepreii 1 OKpyKaroIuMu
ropojia MacCMBaMH JIECOB M TIPOCTOpPaMH TIOJIEH UM JYroB OOECHEYHBAIOT
MIPOHUKHOBEHUE YUCTOTO BO3AyXa BHYTPb HACEIEHHBIX MACCUBOB.

MexaHnueckasi OUYMCTKa BO3JyXa HACEIEHHBIX MECT 3aKJII0YACTCA B 3aJEPIKKE
JIMCTOBOM MOBEPXHOCTHIO JEPEBBEB U KYCTAPHUKOB MBUIM U KOMOTH. B 3THX 1esax
HEOOXOJIMMO OTJEJIEHNE MPOMBIIUICHHBIX NPEANPUITANA OT JKHIBIX MAacCHBOB
KPYITHBIMU M TUIOTHBIMU Yy4YacTKaMM 3€JIEHBIX HacaxkaeHud. OducTka BO3ayXa
JIEPEBbSIMU U KYCTapHUKAMU yMEHBIIIA€T CUJIy BETPOB, YBIAXHSET atrmocdepy,
CMATYaeT BHICOKHME M HU3KHUE TEMIEPaTyphl BO3AyXa. 3UMOM TeMIleparypa B cajax
Y TIapKax BBIIIE, YEM Ha OTKPBITHIX IUIOMIAASMX, IETOM — HA00OPOT HUXKE.

2. IIcuX0-TUTMEHNYECKOE 3HAUYCHUE. 3€JIEHb Ca/IOB, MAPKOB U YJIWI] CHUXKAET U
MOTJIONIAET IIYMbl TOPOJCKOIO TPAHCIIOPTA, YCIOKAUBAIOIIE BIMSET HA MCUXUKY
YeJIOBEeKa, YCTaBIIEro OT (PU3MYECKON Ha MPOU3BOJICTBE U YMCTBEHHOW pabOTHI B
y4eOHBIX 3aBEJICHUSX, HAYYHBIX U aIMUHUCTPATUBHBIX YUPEKICHUSIX.

3. ApXUTEKTYpHO-IE€KOPATUBHOE 3HAYCHHE. 3E€JEHBIE HACAXKIEHHUS CO3AAI0T
KpacuBbli (DOH /I apXUTEKTYPHBIX 3IaHUM U aHCaMOJIel 1 HA000POT CKPHIBAIOT
MOCTPONKH, HE UMEIOIIINE KPACUBOTO APXUTEKTYPHOTO 0OPMIICHHUS.

4. KynpTypHO-IIPOCBETUTEIBHOE 3HAUCHUE 3€JICHBIX HACAXKICHUHN, TPOSIBIISCTCS
B HCIIOJIb30BAaHUM CaJIOB M TMApPKOB Il aKTUBHOTO OTAbIXa TPYASIIUXCS,
KYJBTYPHBIX pa3BicueHUM, GU3KYIbTYPHBIX MEPONPUSTUN U TIP.

5. IIpoTuBONOXXKapHOE 3HAUYCHUE OCOOCHHO BAXKHBIM CTAHOBHUTCS B HACEJIEHHBIX
MyHKTaX C JCPEBSIHHBIMH IOCTPOMKaMHU. 3eJieHb JEpPeBbEB, B OCOOEHHOCTHU
TOMOJICH, JIMI, BS30B M JPYyTUX BHJOB, HEPEIKO TMPEACTaBJISICT JIS OTHS
HEMPOXOIUMYIO 3eJEHYIO Mperpamy.

6. MenuopaTuBHOE 3HA4YEHHUE, NPOSIBISIONICECS B OCYIIEHUU CBIPBIX U
3a00JI0YEHHBIX TOYB W TEM CaMbiM B OCYIICHUHW BO3JyXa MPHUIIETAOIINX
HACEJIEHHBIX MECT.

7. XO3SMCTBEHHO-YTWJINTAPHOE 3HAYeHHWE. B OCHOBHOM MNPHUHAIJIEKUT
TJIOJIOBBIM CaJiaM OOIIECTBEHHOTO W WHIWBHUIYAIBHOTO TOJB30BaHMS, Kak 0a3
MOJYYEHUs] TUIOJIOB MU CEMSIH IMHIIEBOr0, JEKAPCTBEHHOTO U TEXHHYECKOTO
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Ha3HAYCHHSI.

8. OOopoHHOE 3HAauYeHHE, 3aAKJIIOYAIOIIeecs B JICKOPATHBHONW MAaCKHPOBKE
TOPOJIOB ¥ TIPOMBIIIUICHHBIX MPEATPHSITHIA.

9. AKKIMMaTH3aIllMOHHO-CEICKIIMOHHOE Ha3HadYeHWe 3eJEHBIX HacaXKICHUM,
KacaeTcs TJIAaBHBIM 00pa3oM JeHApPapUeB M OOTAHWYECKHUX CaJIOB, IJIC 3aHUMAFOTCS
BOIIPOCAMH COXPAHCHHS M PEHHTPOAYKIIMHM €CTCCTBCHHOM (IIOPBI, HHTPOIYKIINCH
AK30THYECKON (IIOPBI B YCIOBUSAX ypOaHHW3MPOBAHHBIX TeppuTopuii (XO0JaKOB,
1986; FOckeBud u np., 1986).

XoJ paboTHI:

1. Ha xaxx0M y4acTKe 3€J€HBIX HACAKICHUUA MU3MEPSIOTCS CIIO0KHBIEC JIUCThS
psOuHbI, B3aThie IO 10 WTYK ¢ 3 reHepaTUBHBIX JI€pEBbEB Ha BbicoTe 1,5-2 M.
Mo>KHO UCHIOTIB30BaTh CIAEAYIOUINE MOP(POMETPUUECKUE MTapaMETPhI JIMCTA: YUCIIO
JUCTOBBIX CErMEHTOB (JIMCTOYKOB) CJIOKHOTO JIMCTA, JJIMHA pPaxuca CII0XKHOIO
JINCTA, JUIMHA U [IUPUHA KaKIOU JINCTOBOM IIJIACTUHKHU CIIOKHOTO JIMCTA; IJIOIIA b
Ka)XJ0ro JINCTOYKA, O0INas IUIOIaJb JUCTOBOM MOBEPXHOCTU CIIOKHOTO JIHCTA.
Jl1s MCTI0B30BaHUS METOJIa IVKmyupyioujel acummempuu sl TUCTbEB PsIOUHBI
MO’KHO BBIOpATh CIEQYIONIME MOKA3aTeNIN: YroJl MEXKIY paXxucoM U BTOPOM mapoi
JIMCTBEB C JIEBOM W MPABOM CTOPOH, CPEIHSAS JIMHA U IIHPUHA JIMCTOYKOB C JIEBOU
U TPaBOM CTOPOH, CPEOHSAs IUIOMIaAb JIMCTOYKOB C JIEBOM M IIPABOM CTOPOH.
Mopdomerpruyeckue mnapaMeTphl JUCTa PSAOUHBI OOBIKHOBEHHOM MPE/CTABIICHBI
Ha pucyHke (Puc.6). IlepBble mokaszatenu jucTa ObUTM B3STHI JUISL TOTO, YTOOBI
CTaTUCTUYECKU  BBIACIHUTH  JIOCTOBEPHBIE  pa3iuyusi  MOPPOMETPUUECKHUX
apamMeTpOB, B Pa3HBIX YCIOBHIX aHTPONOT€HHOW HArPY3KH.

Puc.6 Psouna oosiknoBeHHas (Sorbus aucuparia) 1-aiHa JIUCT. MIaCTUHKH; 2-IIMHPHHA JIUCT.
IUL; 3-yroJ MEXy paXucOM M JIUCT. TUTACTUHKOM; 4-/1JIMHA CII0KHOTO JIMCTA; S-1JIMHA paxuca
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2. Jlns ompeneneHuss CTaOMIBHOCTH PAa3BUTHUS PENPOAYKTHBHBIX OPraHOB
psAOMHBI MOKHO TPOBECTH MPOMEPHI AT0A M OINpeAesuTh ux Bec. Ha kaxiaom
BBIOpaHHOM y4YacTKe CIydyaliHOM 00pa3oMm ¢ 3-X JepeBbheB PSAOUHBI cOOpaTh Mo S5
rpo3zjeit ¢ mogamu. M3Meputh oOuuii Bec rpo3zaei, Bec 10 ciydaitHO BEIOpaHHBIX
A0, MOJCYUTATh YUCIIO SITOJ B KAXKIOW Ipo3Au. /(s BBIABIEHUS JOCTOBEPHOCTH
paznmuuuii  MOpPOMETPUUYECKHX IMApaMEeTPOB JIMCTHEB M SITOJl HCIOJIb30BaTh
pa3IMYHbIE METOJIBI MATEMATUYECKON CTAaTUCTUKU. CHENaTh BEIBOBI.

3. YyacTku 3€leHBIX HACaXKIACHUH, TNIe MPOBOJWIMCH OTOOp Marepualna,
HaxoJsATCs B aBUacTpoutTeabHoM paiione T. Kazanu: 1. Ilapk «Kpblibs CoBeToB»
— H“MeeT OOJIBIIYIO0 TUIOMIAhb U MUHHUMAIBHYIO 3ara30BaHHOCTb, XOTS C 3amajaa
IPOXOIUT aBTOTpacca B HeHTp ropona; 2. LlIkoabHbIi CKBep Ha TeppUTOPUU
ruMHa3nn Ne 37 — BHyTpHKBapTaJbHAs MOCAAKA, 3aKpbITas OT JOPOTH 3IaHUSMU;
3. CkBep-OyabBap 1o yiu. JIeHWHTpajcKas, BIOJb aBTOAOpOTH. Ilpumepsl
MOp(hOMETPUYECKUX MTapaMETPOB MPEACTABIEHBI B TAOINLIAX.

4. MoXHO BBIOpaTh U JPYTHM€ YYACTKU 3CJICHHBIX HACAXKICHHM B Pa3HbIX
palioHax ropoja u IpoBECTH UCCIIEI0BATEIbCKYIO paboTy;

Tabmuua 3. [TapameTpsl acHMMETPHH JTUCTHEB PAOWHBI HA TEPPUTOPHU TTapKa M. JIeHnHa

IIpu3Haku
Ne ' 1.Cpennss 2.Cpenusis 3.Cpennsst 4.Cpenuuit yron = 5.00mas

JUTHHA J1/T1 HIUPUHA JI/TT IIOIIA b JI/TI MEXJIy PaxUcoM H | IUIOIIAJb JI/TI

cimeBa | cnpaBa | cieBa | CmpaBa  cieBa | crpasa Jé/;IeBa crnpaBa CneBa  cmpaBa
1 6.3 6,0 1,9 1,7 12,3 10,3 62,8 61,1 589,6 495,6
2 54 5,3 1,6 1,7 8,5 7,6 66,0 86,5 412,5 314,82
3 57 58 1,8 1,8 10,4 10,3 83,0 78,0 498,75 | 496,92
4 |57 55 1,6 1,6 9,4 9,9 72,6 70,0 589,53 | 574,6
5 54 51 1,6 1,6 8,8 8,3 77,3 84,1 311,04 | 292,6
6 50 55 1,3 15 6,6 8,4 64,6 77,3 328,29 | 300,84
7 4,6 4,5 1,3 1,4 6,2 6,5 60,4 59,7 383,76 | 309,68
8 41 4,2 18 1,7 75 7,2 89,1 89,6 267,84 | 255,0
9 39 3,8 1,5 15 6,0 55 85,6 75,5 214,76 | 200,1
10 | 4,3 4.4 1,8 1,7 7,5 7,4 93,3 94,3 268,8 264,62

Tabmuua 4. IlapameTpsl aCUMMETPUH JIUCTHEB PSOMHBI HAa TEPPUTOPHHM BHYTPHUKBAPTAIHLHOTO
HIKOJILHOTO CKBEpa

IIpusnaku
No | 1.Cpenusasa nnuna | 2.Cpennss mmpuHa @ 3.Cpenssist 4.Cpemuuii  yron  5.00mas
/i a/a IUIoIAaab J1/1I MEXIy PaxvucoM | | IJIOMIab JI/T
CrmeBa  cmpaBa  cieBa Cmpasa cieBa cripaBa J;J/Il_éBa cripaBa CneBa | Cmpasa
1 44 4.4 1,4 14 6,1 6,1 77,5 72,1 2191 2279
2 4.2 4,2 1,4 14 5,7 5,7 86,6 92,1 204,1 204,2

58




3 45 4,6 1,6 1,7 7,2 7,8 85,2 67,2 178,4 194,0
4 46 4,8 1,6 15 7,2 7,5 77,6 62,4 177,8 185,5
5 38 4,0 1,3 1,3 4,9 5,4 71,8 80,6 122,2 133,3
6 4,0 3,8 1,3 1,2 51 4,5 74,1 71,1 249,2 217,3
7 44 4,4 1,3 1,4 5,6 6,1 62,6 69,4 140,1 151,8
8 51 4,7 1,8 1,6 9,4 7,4 74,8 76,0 232,9 186,4
9 40 3,9 1,4 1,3 5,4 4,9 66,8 68,4 134,6 122,2
10 43 4,6 1,6 15 6,7 7,0 62,0 60,0 166,1 175,5

Tabmuma 5. [TapameTpsl acHMMETpHH JUCTHEB PSIOWHBI HA TEPPUTOPUU CKBEpa-0ysibBapa

[TapaMeTpbl JICBO# U ITPABOi CTOPOH JINCTHEB PSIOUHBI OOBIKHOBEHHOM - SOrbus aucuparia

Ne  1.Cpennsist gmuna | 2.CpenHss 3.Cpennsist 4. Vron Mexny 5.00mas mmomanb
JIMCTOYKOB HIMPHUHA IJIOLAb paxucoMm u 1-off  JMCTOBOU
JIUCTOYKOB JIUCTOYKOB Hapoi/i JIUCTOYKOB IMOBECPXHOCTHU
cieBa | cmpaBa  cneBa = Cmpasa cieBa cIpaBa CrneBa cipaa | CneBa  cmpaBa
1 55 53 1,9 1,8 10,3 9,7 36,3 29,8 362,9 342,4
2 6,0 6,2 1,9 2,1 11,9 13,0 32,2 26,3 417,6 460,0
3 55 6,2 2,1 2,1 11,6 13,2 46,8 57,4 565,3 642,2
4 6,8 6,4 2,1 2,0 14,0 12,7 56,5 52,8 504,3 455,7
5 6,7 59 2,3 2,0 15,5 16,1 35,8 64,1 554,6 575,4
6 6,5 6,3 2,1 2,1 13,6 13,4 35,0 40,0 483,6 4717,5
7 53 6,1 2,0 2,0 10,7 12,4 52,1 51,5 519,8 438,0
8 6,4 6,7 2,3 2,1 14,6 14,6 37,0 40,4 519,7 359,5
9 53 57 1,9 2,1 10,4 11,9 51,0 50,0 501,8 422,8
10 | 4,8 54 1,8 1,8 8,7 10,0 52,1 47,6 412,0 358,6

5. B xoze uccnenoBaHus CTYIEHTHI MOTYT BBISIBUTH U MPEJJIOKUTH APYTHE
MOpP(POMETPUUYECKUE TTapaMeTPhl, KOTOPBIE, HA UX B3TJIS], UMEIOT HHTErPaJbHbIC
OMOWHIUKAIIMOHHBIE XapakTepucTuku. OTHaKo 000CHOBaHUE MTOA00HOTO BEIOODA,
JOJDKHO TTOJTBEPYKIATHCSI METOJJaMU MaTeMaTUYECKON CTaTUCTUKH,

6. Cnenath BBIBOJIBI U TIPEJICTABUTH PA0OTY B BHUJIC IPE3CHTAIIUN WU OTUETA.

Paznen IV: Onenka cocTOSIHUS PACTUTEIBHBIX CO00IECTB METOJaMH
puTouHAMKAUMN

3anartue 12 Ouenka npodykmusnocmu coooduiecme memooamu onpeoesieHus
JUCMOB020 UHOEKCA 6 PAa3HbIX IKOI0ZUYECKUX, (YUMOUEeHOMmUUecKux u
30HAIbHBIX YCAOCUAX

O0ocHoBanue mpoOJjieMbl: B pa3muyHbIX YCIOBHUAX MPUPOIONOJIb30BAHUS
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(3armoBeIHUK, MAMSITHUK MPUPOJIbI, PEKpealusi, 3€JICeHble HACAXKICHUS Topoja,
U.T.J.) WIK Pa3HBIX 30HATBHBIX YCIOBUSX OIICHKY COCTOSHHUS U MPOTYKTUBHOCTH
CXOJIHBIX TI0O COCTaBy (PUTOIIEHO30B, MOXKHO OIpEAC/sITh Ha OCHOBE HHJIEKCa
JIMCTOBOM MTOBEPXHOCTH WJIU NIEPBUYHOMN OIIEHKU OObEMOB JIPEBECUHBI.

KpaTkasi xapakTepucTuka

buonoruyeckas mpoayKTUBHOCTh MOXKET OBITh BBIpAXKEHA OMpPEeTEHHOM
BEJIMYMHON — MPOJYKIMEN 3a roj (WM B MHYIO €IMHUILY BPEMEHHU) HA €IUHUILY
WIOMAAN WM Ha eauHuily o0béma. [lpomyknus ompenenéHHOW BHIIOBOM
MOMYJISIIMA MOKET OBITh OTHECEHa TakkKe K €€ YHCIEHHOCTH WM OuomMacce
(Okonornyeckuii cnoBaph, 1983; EcekoB, 2012). buomacca coobmiecTBa win €ro
KOMIIOHEHTOB HE SBIIsIeTCA OO0IIel Mepod mNpoaykuuu. buomacca oTIenbHBIX
BUJIOB B IIEJIOM MOJKET CIYKUTh JJI OLUEHKH MPOJYKUHH M TPOTYKTUBHOCTH
TOJIBKO TPH CPaBHEHUM HKOCUCTEM OJMHAKOBOM WIIM CXOJHOW CTPYKTYpbl U
BUJIOBOIO COCTaBa, HO COBEPLICHHO HEMPUroJHa B KadyecTBE OOILIEH Mepbl
OMOJIOrMYECKON MPOTYKTUBHOCTH.

Paznuunbie pacTuTenbHBIE COOOIECTBA HMEIOT Pa3HYI0 BEPTUKAIbHYIO
CTPYKTYpPY, UX PACTCHHS IMO-Pa3HOMY OTPa)KalOT U MPOIYCKAIOT CBET, MO3TOMY
CBETOBOM pEXKUM pa3HbIX (PUTOIIEHO30B HEOJWHAKOB. B  MHOrosipycHom
COOOIIECTBE TMOCTYMAroUass pajgualus HCIHOJIb3YETCS TMOYTH  IOJIHOCTHIO.
brnarogapsi mMOBTOPHOMY OTPaKEHHIO M TIOCJIEIOBATEIHLHOMY MOTJOIICHUIO 0
MOYBBI JIOXOJUT TaK MaJIO CBETA, UTO CBETOBOE JIOBOJILCTBUE COCTABJISET TaM JIUIIb
HECKOJIbKO TMPOIEHTOB OT TMOJHOM ocBemieHHOCTH. (OcnalieHue cBeTa
MPOSIBIISIETCSI U B HEBBICOKUX TPABOCTOSIX, M JIaK€ B JIMIIAWHUKOBOM W MOXOBOM
nokpoBe. ['paiveHT OCBEMIEHHOCTH B (DUTOIEHO3€ 3aBUCHUT OT TYCTOTHI
OOJMCTBEHUS, PACHONIOKEHUSI U (HOPMBI JTUCTHEB. JIMCThA, KOTOpHIE MOIYYarOT
HEJIOCTaTOYHOE KOJIMYECTBO CBETA, OTTOPraloTCs OT PACTEHUSI WM BOBCE HE
oOpa3yroTcs, T.K. HapyllaeTcsi TOJOXKUTEIbHBIN yriiepoaHbli Oamanc. Jlms
BBICIIMX PACTEHUW TpaHHUIla YUCTOW MPUOBUIM OT (POTOCHMHTE3a HAXOAMUTCS Ha
ypoBHe 0,2% oT max ocpemeHHOCTH (3-5 MKMOJL M/C) (DKOJIOTUS PaCcTEHUH,
2011).

OO0miee KOJIMYECTBO COJIHEUHOM SHEPrUM Ha 3EMHYI0 TOBEPXHOCTh
Ha3bIBAIOT CYMMAapHOM pajuanueil, KOoTopas MOApa3Jesiercs Ha MpIMYH U
paccessHHyto. OKOJIO TIOJIOBUHBI CyMMapHOW pajuaiiil MPUXOJAUTCS Ha 00JacTh
BuguMoro cBera (380-780 HM), dYTO B 1E€JIOM COOTBETCTBYeT 00JIacTh
doTocHHTETHYECKH aKTUBHOTO M3mydeHust (photosynthetic active radiation — PAR
win PhAR) HeoOxoaumoro it (OTOCHHTE3a pacTeHHil, KOTOpOE BapbHPYyeET C
mmHamMu  BoiH  400-710 wm. Jluddy3Hble umm paccessHHbIE KOMITOHEHTHI
CyMMapHOH pajualud TPOHUKAIOT B PACTUTEIHHOE COOOIIECTBO CYIECTBEHHO
rIyoXe, 4eM MpSIMOe U3JIydeHHUe, CO3/aroliee TeHU. PacTeHus B 3aBUCUMOCTH OT
dbopMBI U pa3zmMepa JUCTbEB MOTYT TOBBIINIATh 00 Auddy3HOM paauanuu B
coobmiecTBe (Hampumep, XBOWHKH, QXypHbIE WJIH CIOXHBIE TMEPUCThIE U
najgpyathle JJUCThs) (3utTe U ap., 2007).

['yctoTy OOJMCTBEHHS KOJMYECTBEHHO BBIPAXAIOT C MOMOILIBIO HHIEKCA
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auctoBoit noBepxHocTH — « Dy unu «LAlD». OH noka3piBaeT OTHOILIIEHHE 00IIeH
TJIOIIA/IA JIUCTHEB K IIJIOINIA U TTOBEPXHOCTH MOYBHI, HaJl KOTOPOW OHHM HaXOJISTCH.
OGBIYHO MHJEKC JUCTOBOM IMOBEPXHOCTH BBIPAXKAIOT B M’ IUIOIIAJM JHUCTHEB HA
1M? noBepxHOCTH TOuBHI (HarmpuMep, pu LAl = 4 equHuIA HOBEPXHOCTH TOYBBI
MOKphITA B 4 pa3a OOJbIICH MOBEPXHOCTHIO PACIOJIATAIOIIMXCS B Pa3HBIX sSpycax
auctbeB). (OTMEUEHO OTHOCUTENbHOE MOCTOSHCTBO LAl B COMKHYTBIX
(GbuUTOIICHO3aX HE3aBHCHMO OT BHOBOTO COCTaBa (3a MCKJIIOUCHHEM XBOWHBIX, C
0COOBIM CTpoeHHEM (HOTOCHHTE3UPYIOMHMX opraHoB). LAl — mucTtoBoit mHIEKC —
OTHOIIIEHHMe Oo0med IJIOAAM Bcex JucCTbeB Ha 1 ™% o
CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP COCTABIISIET OKOJIO 4; IS COCHOBBIX JIECOB — 3-4,
JUTSI TIIAPOKOJIMCTBEHHBIX JIECOB — 5-6, /ISl BRICOKOMPOAYKTHBHBIX JYroB — /-8,
JUISL TPOIIMYECKUX BJIAKHBIX JIECOB — 8; JIJIS TYCTBIX €JIOBBIX jecoB — g0 10 (LAl
cebiie 10 — Hepeanbhbl) (3utre U aAp., 2007). Jlaxke mpu TaKOM CHUIBHOM
3aTCHEHUU TOYBBl BEPXHHMH SpPyCaMU JIMCThEB JIEPEBHEB, JIECHBIE TPaBbl, Kak
MIPaBUJIO, OOBIYHO MPOXOAST MOJHBIN UK Pa3BUTHS.

Wunexc nuctoBoit moBepxHoctu — LAl (Bobposckuii, 2004) npeacrapiser
co0oli OTHOIIIEHHE OOIIEeH TUIOMIAa BCEX JIMCTHEB K IUIONIAAN MOYBBI OMOIICHO3A:

LAl = S1/ S2, rne S1 — o6mas acCHMHJIALMOHHAS MOBEPXHOCTH JINCTHEB B M2, a S2 —
IUTOMIA/b OHOIIEHO03a B M2,

[Ipennarator u jpyrue (opMyJsibl: IJIOMIAb JUCTHEB BBICUUTHIBAIOT
METOZOM KOHTYpoB. [lamee Bwrumcnsiercs mctoBoi mHaekc: L=S/P, rme S —
(GyHKIMOHUpYIOLash (3€JIeHast) IUIOIAgb JIMCTHEB JAPEBOCTOS WM TPaBOCTOA,
pacTyIero Ha IJIOIAau MOYBHI P.

JUisi ~ OLEHKM  HMHTEHCHBHOCTH  NPOUCXOJAIIMX  MPOLECCOB U
KapTorpaupoBaHusl AUHAMHUKH JIECHOTO IIOKpOBa BCE 4allle HCIOIb3YIOTCS
JAHHBIE JUCTAaHLIMOHHOIO 30HAMpOBaHusA 3emuid. bonbmmHCTBO MetonoB 133
OCHOBAHO HA PEruCTpalMd H3MEHEHUH IapaMeTpoOB 3JEKTPOMArHUTHOIO
manydenus (OMMU). PactuTenbHbli TOKPOB HMMEET JOCTATOYHO CJIOXKHBIN
XapakTep, T.K. IPU 3TOM MOXKHO BBIIECTUTh HE TOJBKO OMPAXMCEHHbll, HO W
INOMVIONIEHHBIM M MPOWIEAIINM Yepe3 PACTUTEIbHBIA CJIOW IOTOKU JIyYUCTOH
HHEPruu, B ATOM cliydyae OOBEKTOM MCCIIEIOBAaHUN SBJISIETCS CKOpEE CUCTEMaA
«TIOYBa/pacTUTENHLHOCTEY (DKosorus pactenuid, 2011).

N3nydyenne, KOTOpoe MPOHUKAET B 3€JICHbIE JTUCThS UM OTpaxkaeTcsa Ooraye
TeMHO/KpacHO# o0iacteio (700-800 HM) u Oemnee sipko-kpacHoiu (620-680 HM),
KOTOpO€ MHTEHCHBHEE pacxoayercst mpu ¢otocuHTese. B mocnennue BpeMs mnpu
JTUCTAaHIIMOHHOM 30HJIUpOBaHUMU 3eMiid cTaiu ucnoib3oBaTh NDVI — Huoexc
JIUCTNOBOU NOBEPXHOCMU PACMUMETbHOCHU, KOTOPbIA OLEHUBAETCS IO JAaHHBIM
a’po — WM KocMHuueckux CHUMKOB (3utte m ap., 2007). Ero mpeumyiiectsa
COCTOST B CJIEAYIOLIEM:

® OCHOBaH Ha U3MEPEHUSIX U3IIyYEHUs JUCTBHI B ApKo-KpacHoM Ir (660 HM) u

TeMHO-KpacHOM (nH(pakpacaom) | fr (730 HM) nuamazoHax crekTpa

® NDVI=1fr—Ir/(lfr+1Ir)

® Yewm mioTHee Mo4Ba MOKPHITa (POTOCUMHTETUUECKU AKTUBHOW JIMCTBOU, TEM
OOJIbIlIE CHMXKACTCSI OTPaKEHHE BOJIH SIpKO-KpacHoro crekrpa (620-680um)
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U YBEJIUYUBAETCS OTpakeHne TeMHO-KpacHoro (700-800 um)

® lIMes Takue JaHHBIE a’dpPO—KOCMHUYECKMX CHHMKOB MOXHO OIICHUTH
3a0J1aTOBPEMEHHO ypoOXal Ha O4YeHb OOJBIIMX IUIOMAAAX (Hampumep,
O3UMBIX KYJIbTYp) M €ro MEpCIEeKTUBbI, JUO0 YCTaHOBUTH H3MEHEHUE B
3eMJICTIONB30BAHUE WJIM  €CTECTBEHHOM pacTUTEIBHOCTH (BBI3BAHHOE
aHTPONIOTEHHBIMU ~ WJIM  €CTECTBEHHbIMU  (pakTOpamu);  OICHUTh
MPOJYKTUBHOCTh €CTECTBEHHBIX COOOIIECTB, B TOM YHKCJIE€ B JUHAMHUKE 3a
CE30H WM MO TOJaM, YYHMTHIBAas KIMMAaTHYECKUE IapaMeTpbl; PacTEHUE
NPUCHOCA0IMBAET CBOK TPAHCIHMPUPYIOIIYIO MOBEPXHOCTh K KOJUYECTBY
BJIar'M, MOCTYMAIOMIEH W3 MOYBBI, MO3TOMY YBEIMYEHUE 3aCyIIIMBOCTH
KJIUMaTa CIOCOOCTBYET H3PEKHUBAHUIO JIECOB M CHIKEHHUIO JINCTOBOTO
WHJIEKCA.

[Ipy CIIOXKHOCTSAX OIEHKU MPOAYKTUBHOCTH JIECHBIX JKOCUCTEM U HX
JUHAMUKH, B HEKOTOPBIX CIIydasX MEpPBOHAYAIBHO PACCUUTHIBAIOT JIMCTOBOMN
WHJIEKC WU 00BEM CTBOJIA (PEBECUHBI) HAU(PUKATOPOB.

Heas padorbl: Ha ocHOBE MOMyISIMOHHON 0a3bl U 3aKapTUPOBAHHBIX JIEPEBHEB
Ha Yy4deTHOW miomanu, pazMmepoM 2500 M™% paccuuTarh JIMCTOBOW HHJIEKC
JIMCTBEHHBIX BHUJIOB JIEPEBHEB B Pa3HbIX (UTOIIEHO3aX, CPABHUTH U OOBSICHUTH UX
pa3nuyusl.

Xox paboThl:

1. ITo repbapHbIM oOpa3liaM BETOYEK Pa3IMYHBIX BUIOB JAEPEBBHEB, Ha KOTOPBIX
JUCTOBas MO3auKa MPEJCTaBICHA JUCThSIMH PA3HOTO pa3Mepa, OINPENEIUTE ¢
TIOMOIIBI0 CKaHUPOBAHMSI, UCTIONB3Ys iporpammy leafarea.dll, miomanyu mucTeeB u
BBIUHCIIUTE CPEHEE 3HAYEHHUE OAHOIO JIMCTA,;

2. JINCTOBOIM MHJEKC pacCUMTHIBAETCS AJSl Pa3HbIX BUIOB JIEPEBHEB, HA OCHOBE
IPOM3BEIEHUs O0IIel YMCICHHOCTH JMCThEB JiepeBa M CpPelHEN IUIOIaau JUCTa
JAHHOT'O BMJIA; BHIYMCIIUB IIJIOLIa/Ib BCEH JIMCTOBON MOBEPXHOCTH JAaHHOTO JEpEBa,
orpeienuTe OOILIYI0 IUIOMAAb JUCTOBOM MOBEPXHOCTH JUIS BCEX JIEPEBBEB 3TO
BU/JIa HA MJIOLIAJIKE;

3. Cymmupys IUIOmIaaMd pPa3HbIX JIMCTBEHHBIX BHUJOB JIEPEBHEB HAa YYETHOM
IUIONIAJIKE HY>KHO pacCYUTATh JUCTBON MHAECKC (PUTOLIEHO3a,;

4. Martepuain cieayer IpeJCTaBUTh B BUAE THCTOTPAMM WU TPAQUKOB TUHAMHUKU
JMCTOBBIX WHACKCOB Pa3HbIX BUOB JTUCTBEHHBIX JIEPEBHEB;

5. OOBSCHUTH, TOYEMY CHIDKACTCS WJIM YBEIIMYMBACTCS JTMCTOBOW MHACKC TEX WU
WHBIX JIECOOOpa3yIONIMX JIMCTBEHHBIX BHUIOB JEPEBBEB OT AyOOBO-JIHITOBBIX
COOOILIECTB K €J10BO-COCHOBO-IIIMPOKOJNCTBEHHBIM U COCHOBBIM (PUTOLIEHO3aM.

Marepuansl 1 METOJIBI:

3aKkapTUPOBAHHBIE YUETHBIE IUIOIIAIN JAOTCS Ha OcHOBE «llomymsannoHHON
0a3bl pacteHuit» kadeapel obmen skonoruu. Baoas roxHON omymiku Pandcekoro
jeca HaXoAsTcs Jieca U3 AyOa C ero CIyTHHUKaMU: JTUIOH, BI30M, HIBMOM, KIEHOM
u Oepesoii. [lo Mmepe moctenenHoro ciycka k goiauHe p. CepOynak K JUCTBEHHBIM
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opoJiaM MPHUCOEANHSIOTCS XBOWHBIE — CHauaja €b, 3aTeM COCHAa, U TyOOBO-
JUTOBBIE  Jleca CMEHSIOTCS  €JOBO-IIMPOKOJIUCTBEHHBIMU,  €JI0BO-COCHOBO-
IIMPOKOJIMCTBEHHBIMU, €JI0BO-COCHOBBIMA M COCHOBBIMHU Jecamu. Koabpl BHIIOB
nepeBbeB B 0aze «Pamday — 30Ha XBOWHO-IITMPOKOJIMCTBEHHBIX JIECOB U «JlauHasy
— 30Ha MIMPOKOJIUCTBEHHBIX JiecoB: 1 — cocHa; 2 — enb; 3 — ymma; 4 — Oepesa; 5 —
ny6. XapaKTepUCTHKHU TUIOMIAAeH JTUCTheB (Oepesbl, JUIIbI, Ay0a) U MX KOJIUYECTBA
(Ha BeTeTaTHBHBIX U TCHEPATUBHBIX JICPEBBSX ) MIPEICTABICHBI B BUIC TAOJIHII.

3ansatue 13. Hcnonvzosanue uHOUKAUUOHHBIX 603MOMCHOCHEN PACMEHUN U
IKOJI02UYECKUX WIKAT 011 MOHUMOPUH2A COCMOAHUA UM OUEHO308 8 YC108UAX
PAa3UYHO20 NPUPOOONOTIb308AHUA (3AN0BEOHUK U PEKPeayust)

O6ocHoBanue padoTbl: CoCTOSHUE PACTUTEIBHBIX COOOIECTB 3aBUCUT OT THUIIA
MPUPOJIONIOIB30BaHus. B yCIOBUSAX 0CO00-0XpaHSIEMbIX TEPPUTOPUM (HampuUMmep,
Bomxcko-KaMckuii  3amoBEIHUK) COXPaHHOCTh W COCTOSIHUE (PUTOIICHO30B
OTJINYAETCS OT (PUTOLICHO30B, MOJABEPKEHHBIX PEKPEAIMOHHON HArpy3Ke.

Kparkas xapakrepucruka MeETOA0B aHAJU3A IS OLECHKH COCTOSTHMS
¢uroueno3on

Ornpenenenue CBOWCTB CpeAbl IO PACTEHUSAM M PACTUTEIBHOMY IOKPOBY
COCTaBJISIET COJEpKaHHe 0co00i oTpaciu OOTAaHMKUM M HKOJIOTUM PACTECHUM —
GUTOMHAMKAIINY, UIH YICHUS O PACTUTEIBHBIX UHANKATOPAX.

duTouHIUKAIMS — O9TO HambOoJee AOCTYMHBIM, Majlo 3aTpPaTHBIA U
OBICTPBIII CIIOCOO OLEHKM OKpY’KaloIled cpeabl, COCTOSHUS M XapakTepa
IIOYBEHHOTO TOKpoBa. DUTOMHIMKALIMSA OXBATHIBAECT LIUPOKUN KPYT SIBJICHUM,
CBSI3aHHBIX C pACHO3HaBaHUEM TEX WJIM HHBIX OCOOEHHOCTEW Cpelpl Mo €€
n3MEHEeHHsIM. Hamprmep, OHa MOXET BKJIIOYATh OINPENAEIEHUE CONEHOCTH
BOJOEMOB IO XapakTepy BOJAHOM pACTUTEIIBHOCTH; OIPEACIEHUE CTENEHU
3arpsA3HEHHs BO3yXa B rOPOJax MO BUAOBOMY COCTaBy U COCTOSIHUIO PACTEHUM
u T.0. Takke MMPOKO UCHOJIb3yeTcsl (PUTOMHIMKAUUSA g ONpeleseHus
ITOYBEHHO-TPYHTOBBIX yCJIOBH.

MoOHUTOPUHT (DUTOLIEHO30B, MPOU3PACTAIONINX B YCIOBHUSIX PA3IUYHOTO
OPUPOAOIONB30BaHUS M  AHTPOIOI€HHOrO0 BO3JEHCTBUA, OBIBA€T TPYJHO
IIPOBECTH HHCTPYMEHTaIbHO. (OJHAKO TECHas B3aHMOCBSI3b PACTEHHH C
YCIIOBUSIMU CYILIECTBOBAHUS IO3BOJISIET HE TOJBKO MO OCOOEHHOCTSM CpEIbl
CYIUTh O MOTPEOHOCTSAX PACTEHHM, HO M IO XapaKTepy PacCTUTEIBHOCTH N1aTh
3aKJIIOYEHUE O CBOMCTBAaX JKOTOIA, T.€. MCIOJIb30BATh PACTUTENBHOCTH KAaK
VHJIUKATOP YCJIOBHM.

[To mpucmocobieHnto K KakoMmy-aub0 (HakTopy Cpebl, BBIICISIOTCS
JKOJIOTUYECKHE TpymnIbl  pacTeHud. Takke KaxIbld BUJ  PacTeHUH
XapaKTEPU3YETCSd OKOJOTHYECKOW aMIUIMTYIOW — JHMAla30HOM 3HAYEHUU
AKOJIOTUYECKOTO (hakTopa, MPU KOTOPOM BO3MOXKHO CYIIIECTBOBAHHUE JTAHHOTO
BHU/Ia. OBPUTOIHBIE BHJAbBl HMEIOT MIHAPOKYIO H3KOJIOTHYECKYH) aMILIUTYAY,
CTEHOTOITHBIE BUJIbI XapAKTEPU3YIOTCS Y3KOM DKOJIOTUUECKON aMILIUTyaou. Eciu
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SKOJIOTMYECKHWE  aMIUIMTyAbl  BUJAOB  HE  mepekpsiBatorcs, 1O  LIII
(IeHOMOMyIAIMN) BHIOB COBMECTHO HE BCTPEUYAlOTCS M HAO00OpOT, €ciu
AKOJIOTUYECKUE aMILTUTY/IbI TI0 TaHHOMY (haKTOPY MEPEKPBHIBAIOTCS, BO3MOXKHO,
coBmectHoe cymectBoBanue LII »tux Bugos. [lo Tumy mnpouspactaHusi B
YCIIOBUSX OIPEACIICHHBIX (DUTONEHO30B — BBIACISAIOT HKOJIOr0-IIEHOTUYECKUE
WIH (PUTOLIEHOTUYECKUE TPYIIIIBI.

Onucanus pacTUTENbHBIX COOOIIECTB MPOBOJATCS IO OOMICHPUHSTHIM
reo00TaHUYECKUM METOJaM, C OINpPEACIICHHEM THUIA PACTUTEIbHOW acCOLMALUU,
JIOMUHAHTHBIX W COJOMHUHAHTHBIX BHUJOB PACTCHH, ISl JIECHOTO (DUTOLIEHO3a
naetcsi (opmyna IpeBOCTOS, OIEHKa oOcBemeHHocTd, u.T.A. (Bopono, 1972;
MupkuH u ap., 2004).

Marepnraisl 1 METOABL:
1. Jlng OLEeHKH CXOACTBAa BHUJIOBOTO COCTaBa JBYX COOOILECTB HCIOJIb3YETCS
koahumment obmuoctu Cepencena-Yexanorckoro (KO):

2c
a+b (1)

KO=

IZIe @ — YMCIO BUJOB B IEPBOM cOOOIIECTBE, b — 4YHCIO BHIOB BO BTOPOM
COO0IIeCTBE, C — YHUCIO OOMMX BHUAOB JUJIsi MEPBOTO M BTOPOrO0 COOOIIECTB
(BacuneBuu, 1969).

OueHka aHTPONOrE€HHOTO BO3ACHCTBUSA oOmpenenseTcs npu o00paboTke
reo0OTAaHUYECKUX OMUCAaHUH U  OMNPENECNICHUH HKOJIOro-(pUTOLEHOTUYECKOTO
CIEKTpa.

2. OUTOUECHOTHYECKHII AHAJIHM3 IIPOBOJUTCSA HA OCHOBE ONPEIEICHUS 3KOJIOrO-
neHotnueckux rpynn  (OUI) B pasnuunbix  Qutonenosax. [lomoOHbIi
cpaBHUTENbHBIM aHamu3 OI[IT 1mo3BoisSeT BBIIBUTH COCTOSIHUE PACTUTEIbHBIX
COOOILIECTB B YCIOBHSX Pa3IMUHOTO MPUPOAOIOJIb30BAHNUS.
JKOJI0r0-HeHOTHYEeCKHE TPYIIbI:
B Nm - HemopanbHble (BUIBI pAcCTEHUM, TNPUYPOUYEHHBIE K 30HE
IIMPOKOJUCTBEHHBIX JIECOB)
B Br/Nm — GopeayibHO-HEMOpaJIbHbIC (BH/IbI PACTCHHM, POU3PACTAONINE U B
T€X U JIPYyTUX cOo00IIecTBax)
B Pn — GopoBble ( BUIbI paCTEHU, TPOU3PACTAIOIINE B CyXUX OOpax)
B ExEd — neco-myroBbie (BHIBI pacCTCHUH, BCTPEUAIOUIMECS IO OMYIIKaM M
JIECHBIM TMOJISTHAM — OIYIIEYHBIE)
B MDr — cyXonoJbHBIX JYroB (BUABI JYTrOBBIX TpaB, HPUYPOUYEHHBIE K
CYXOJIOJIbHBIM JIyTaM U OCTETHEHHBIM CKJIOHAM)
B MFr — mnoliMeHHBIX JIyrOB (BUIbI JYTOBBIX TpaB, NPOU3pACTAIOIIME Ha
MOMMEHHBIX U CHIPBIX JTyTax)
B Wt — BoaHO-0070THBIE (pacTeHUs] HU3MHHBIX OOJOT, CBHIPBIX JYIOB M
npuOpexuit)
B Rd - copHble (pyaepaibHbIC)
B Jlna teppuropun PT Takke BBIIEIAIOT CTEIHBIE, JIECOCTENHBIE, JIYTOBO-
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CTETIHBIC BUJIbI PACTCHUH, IPUYPOUCHHBIC K 30HE CTEIeH WM JiecocTenu. A
TaK)Xe€ KyJbTYPHBIC BUIbI PACTCHH, YacTO JUYAIONINE B ECTCCTBEHHBIX
PaCTUTEIBHBIX COOOIIECTBAX.

Tabmuia 1

[Tpumep TaOIUIBI 7151 CPAaBHEHUS ABYX COOOLIECTB MO COOTHOIIECHHUIO
(bUTOICHOTUYECKUX TPYIIT

CoobmectBo 1 - sTanmonHblif yuactok, | CooOmiecTBo 2 - HapyIIeHHBINH
3aMOBEHUK, TAMSTHUK TIPHPO/IBI y4acTOK — peKpearnnoHHasl
U.T.J. WJIN JIECOTIAPKOBasi 30Ha

% ot
OUI KommaecTBo % ot ob11ero KomuuaectBo o011ero
BHJIOB 3HAYCHUS BH/JIOB 3HAYCHUS

boposeie

OopeabHbIC

HEMOPAJIbHBIC

Cyxo01051bHO-
JyTOBBIC

Jlecosryrossie

JlecoctenHbie

CremnHbie

JlyroBeie

KynbTypHBIE

CopHble

U T.J., CM. CHUCOK
pacTeHui

Bcero 100% 100%

3. OueHka aHTPONOIeHHOI0 BO3/JAeWCTBHUSI Ha (PUTOLIEHO3 OMpEnensieTcs C
MOMOIIbI0  aHalu3a  reo0OTAaHWYECKUX  ONUCAHUA W ONpeIeeHUs
dbuTorieHOTHYECKOTO crieKTpa. [loce 4ero BeIYUCIsUICS HHASKC CHHAHTPOIU3AIUN
COOOIIIECTB, KaK OTHOIICHUE YUCJIa CHHAHTPOINHBIX BHJIOB K OOIIEMY BHJIOBOMY
coctaBy B nporeHTax (Mnemunckux, 1993). I1o koadduninenTy cuHaHTpONU3aIuu
(Kc) BemensaioT cnabyro creneHb aHTponoreHHoW Harpysku ot (0-10,5%;
Hesnauumenvuyio — ot 10,5 no 20,5 %; ymepennyio — ot 20-30%; u suauumenvmyio
> 30,5%.

4. Ucnosib30BaHue IKOJOTHYECKMX MKaJ. [ ompeneneHus: dKOJOTUYECKHUX
YCIIOBU MECTOOOWTAHMIA WCITONIB3YIOTCSA pPa3juvHble HH(GOPMAIMOHHBIE 0a3bl
nauueix — bJI “@JIOPA” xadenpsr oOmieii sxomoruu u 6a3bl gaHHbIX «Diopa
cocynuctbix pactenuil LlentpansHoit Poccun» (Xanuna, 3ayronpHoBa, CMUpHOBa
u ap., 2003-2006 rr.), rae narTCs WHIUKAIMOHHBIE OCOOEHHOCTH BHUJIOB
pacTeHuil 1Mo sKojornueckuMm mikamam [. Dmnenbepra, E. Jlammonsra u 1. H.
[{piranoBa. DTO JacT BO3MOXKHOCTH IO COCTAaBY BHJOB OIPEICIHTH XapaKTep
OCBEIICHHOCTH, BIQKHOCTH, TEMIIEPATYPHOTO peXKUMa, OOraTcTBa U KHUCIOTHOCTH
MOYB 3KOTOMA.
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5. Jlns JOMMHAHTHBIX WM, HAMNpPOTUB, PEIKUX BUJIOB MPOBEAUTE aHAIMU3
HKOJIOTHYECKUX YCIOBUH MecTooOuTaHuil. [[s1 BBISBICHHS KOJIUYECTBEHHOMN
OLICHKHU HCIIOJIb30BAaHUS KaXKJOTO SKOJIOTHYECKOTO (PaKkTopa TEM WM UHBIM BUIIOM
JL.b. XXykoBoii ¢ coapropamu (2010) ObLI0 TIPEATIONKEHO TTOHATHE «IKOJIOTHIECKON
BAaJICHTHOCTH», a JUIsl KOMIUIEKCa (PAKTOpOB — «TOJEPAHTHOCTWU», WIU
«OWOHTHOCTH»  BUJOB. OKOJOTMYECKYI0 BaJ€HTHOCTb U  TOJIEPAHTHOCTH
XapaKTEepU3ylT ¢ MpuMeHeHueM 3kojornueckux mkan J[.H. Ilpiranosa (1983),
OTpaXxaromux OaabHBIC OIEHKH ONTHUMYyMa CYIIeCTBOBAHUS BUOB PACTCHUM.

[ToreHnmanbHy0 3K0N0rMYecKkyto BaneHTHOCTh (PEV) Buma paccmarpuBaior
KaK Mepy MPHUCIOCOOJICHHOCTH TMOMYJSAINUA KOHKPETHOTO BHAA K H3MEHEHUIO
TOJIBKO OJIHOTO 3KoJiormueckoro ¢akrtopa. I[loTeHIManpHas HKOJIOTHYECKAs
BAJICHTHOCTh PACCUMTHIBACTCS KaK OTHOIIECHHWE 4YHUCIA CTyNeHEeW KOHKPETHOM
IIKAJIbI, 3aHATOM JaHHBIM BUAOM, K OOIIEH MPOTSKEHHOCTU IIKAJIbl B CTYNEHSX.
Bennunna PEV paBHa nose nuanasoHa CTyIEHEM KOHKPETHOIO BHJIA OT BCEU
IIKAJIBL:

(Amax—Amin+1) ’ )
n

PEV =

e Amax U Amin - MakCUMaJbHble W MUHHMAJIBHBIE 3HAYEHUS CTYIICHEU
HIKaJbl, 3aHATHIX OTAEIBHBIM BHUJOM; N - 00Ilee YuciIo CTyneHed B mkaie; 1 -
no0aBiseTcsl Kak l-e JeneHue IIKalbl, ¢ KOTOPOro II0 JaHHOMY (hakTopy
HAaYMHAETCS AUana3oH BUAA.

[Ipu npoBeaeHUM uccaeAOBaHUN KOHKpeTHbIX UeHonomymsuui (LIT) wm
COOOIIECTB pEaTM30BaHHYIO JKOJOrMueckyro BaneHTHOCTh (REV) moxkHO
MIPEAICTaBUTh B BUJE Cleytoed (hOpMyJIbl:

REV — (Amax—Amin+0,01) ’ 3)
n

1€ Amax U Amin - MakCUMaJbHblE W MUHHMAJIBHBIE 3HAYEHUS CTYIIEHEU
IIKaJIbl, 3aHATHIE KOHKPETHBIMU IIEHOMOMYJISIUSAMU Ha HIKaje; N - olluee 4ucio
ctyneHeit B mkane; 0,01 - moGamnsiercss kak 1-e JefeHUE HIKANbI, C KOTOPOTO
BCTPEYAIOTCS N3YUYEHHBIE LIEHOMOMYJISLIUN.

O(peKkTUBHOCTL  OCBOEHHUS  DKOJIOTMYECKOTO  IMPOCTPAHCTBA  BHJIA
KOHKPETHBIMU LEHOMOMYJISIUSAMUA 10 KaXI0MYy (akTopy OIEHUBAETCA MpHU
nomoin ko3 duumenta skonorudeckoil 3dpdexruBHoctu (K.ec.eff.), xoropsrit
paccUUThIBACTCS:

K .eceff :ﬂxloo%, (4)
PEV

rne PEV - 1noreHmuanbHas 3KojJoruyeckas BajdeHTHOCTb, REV -
pean30BaHHas YKOJOTUYECKasi BAJICHTHOCTD.

CooTHolieHue REV/PEV OIpeIeIIsieT CTETICHb HCTIOJIb30BaHUS
AKOJIOTMYECKUX MOTEHIUMNA BUJIA U3YYEHHBIMH LEHONOMYISUUAMU U JAIOT
BO3MOYKHOCTbH TIPOM3BECTH aHAIN3 3KOJIOTMUECKOTO TIPEITOYTEHHS BUIOB B COOOIIIECTBAX
Pa3HbIX PACTUTEIBHBIX 30H, & TAKKE BCKPBITh SKOJIOTMUYECKUE MEXAHU3MbI YCTOMUMBOCTH
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nomyJsiuid pactenuii (ZKykosa u jp., 2010).

CocTaB BUIOB, ONMUCAHHBIX (PUTOIICHO30B MOXXHO IPOAHAIH3UPOBATH IO
Ay XapaKTepUCTHK: 1) cucTemMarmueckas MPHHAIJIC)KHOCTh W COOTHOIICHUS
cemeiicTB ((prmopucTudeckuii aHamu3); 2) 9SKOJOTO-IICHOTHYECKUW aHalu3 |
cootHomieHue DI BUI0B B cooOmiecTBax; 3) CpaBHUTEIBHBIN aHAN3 JKU3HEHHBIX
dbopMm, c omnpeneneHueM OuoMopd IO Ppa3aUMYHBIM  KiIaccupukammsaMm; 4)
OKOJIOTUYECKUH aHAIM3 M COOTHOIICHHWE OSKOJOTHYECKMX TpyHn BHUIOB B
COO001IeCTBAX.

Heap padorbl: Ha 0CHOBE pa3nMyHBIX 3KOJIOTUYECKUX XAPAKTEPUCTUK PACTEHUU
(apeanmornueckue, pmopuctuueckue, onomopdoaornyeckne, GUTONEHOTHICCKUEL)
U WHIUKAMOHHBIX OCOOCHHOCTEH BHJIOB, COOpPAaHHBIX B MECTOOOUTAHUSX C
pPa3TUYHON CTENEHBIO AHTPOIIOTCHHOW HAPYIIEHHOCTH, JAaTh OIEHKY COCTOSHUS
pacTUTENbHBIX OOBEKTOB U OIIECHUTH Ka4Y€CTBO CPEJIbI B IEJIOM.

OO0bexkTbl: BuIoBbIE CNHCKUM  pa3HBIX  COOOMIECTB W IKOJOTHYECKHUE
XapaKTepUCcTUKu BUAOB. Kak mpaBuiio, re000TaHMYECKUE OIMUCAHUS CHCJIaHbl B
pacTUTENBHBIX  COOOIIECTBAX, MPOM3PACTAIONMX B  Pa3HbIX  YCIOBHSX
npupopomnoias3oBanus ([Ipunoxenue 1).

Xoxa paboTsl:

1. Ucnonb3oBaTh reo0OTaHUYECKUE OINUCAaHMs, COOpaHHBIE B
YCIIOBHSIX 3allOBEIHUKA U PEKPEALINH;

2. Ha npumepe pacTUTENbHBIX COOOIIECTB, MPOU3pACTAIOUIUX B

pPa3HbIX YCJIOBHSIX MPUPOJONOIb30BAHUS W AHTPOIOT€HHOIO
BO3JICUCTBHS  (3alOBEIHUK M  pEKpealuu) JaTh  OLEHKY
PEKpPEallMOHHOW  HApPYIIEHHOCTH TEPPUTOPUM U COCTOSHHUS
COOOLIECTB.

3. Hcnons30BaHne  pa3auyHbIX HAKOJOTMYECKUX  XapaKTEPUCTHUK
BUJIOB M SKOJIOTUYECKHX IIIKaJ, ITO3BOJISET HE TOJBKO ONPEACIIUTD
COCTOSIHME (PUTOIIEHO3a HA OCHOBE (QPUTOMHAMKAIMH, HO U
BBISIBUTH JKOJIOTMYECKUE YCIIOBHSI IPOU3PACTAHMSI PACTEHHUI B

HEM.

4, Cnenaiite BBIBOJIBI O COCTOSIHMM PACTUTENIBbHBIX COOOIIECTB B
YCJIOBHUSIX PA3IUYHOTO MIPUPOJIONIOIB30BAHUS.

5. Marepuan HCCIIeIOBAaTeIbCKOM pabOThl MPEICTaBUTH B BHJIE
MIpE3CHTAIUH.

3anstue 14. Hcnonv3osanue uHOUKAUUOHHBIX B03MOMNCHOCHMIEN PACMEHUI U
IKOJI02UYECKUX WKAT 011 MOHUMOPUH2A COCMOAHUA (PUMOUEHO308 8 YC108UAX
ONO0JI3HE60-0CLINHBIX NPOUECCOB

O0ocHoBaHMeE l'[pOﬁ.]IeMbI: MOHI/ITOpI/IHF OK30I'CHHBIX I'COJIOITHYCCKHX ITPOLIECCOB
SIBJISIETCS COCTABHOM YaCThIO CUCTEMBI FOCYI[apCTBCHHOFO MOHHWUTOPHHI'A COCTOSHUA
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HEJp W 3aKII0YaeTCs B HAOJIOJEHWH, OIEHKE W IMPOTHO3E TAKUX TeOJIOTHYECCKUX
MIPOIIECCOB KaK 3po3us, abpasusi, KapCcT M OIMOJ3HEBbIE Mpolecchl. OaHUM U3
PEIICHUH, TTO3BOJISIONIUM ONTUMH3UPOBATh 3aTPaThl IIPH MTOCTAHOBKE MOHUTOPHHTA
OTOJI3HEBBIX IPOIIECCOB, MOTJIO OBl CTaTh BBEACHHEC B IIPAKTUKY METOJIOB
(UTOVHIUKAIIHH.

Kpartkas xapaktepucTtuka MeToAa GUTOMHAUKALMYI JIS AHAJM3Aa OMOJI3HEBbIX
NMPOLECCOB M BBbIABJEHUS CYKIECCHOHHON [MHAMMKH (PUTOLEHO30B HAa
OIOJI3HEBOM CKJIOHE.

WNuaukanonHas reo0OTaHWKa — pasfied reo00TaHWKH, pacCMaTPHUBAIOIINNA
pacTuTeNbHBIE COOOIIECTBA KakK MoOKa3aTenb yciaoBuUM cpenbl. Hapsny c
pPACTUTENBHBIMA COOOIIECTBAMU HHAMKAIMOHHAS Te000TAaHMKA HCIOJb3YeT I
ONpe/eNeHUs] YCJIOBHM cpeabl U OTHENbHbIE BHUABI pPACTEHUH, UX OHOJIOro-
HKOJIOTMYECKUE XAPAKTEPUCTUKU M BHYTPUBHUAOBbIE (QopMbl pacteHuid. [lostomy
yueHue 00 OLIEHKE CBOMCTB Cpeibl IO PACTEHUSAM Ha3bIBAIOT (PUTOMHINKALIUEH.

Oco0eHHO BaXHBIM JUId pELIEHUS 3aJad MOHUTOPUHIA HK30T€HHBIX
IOPOLIECCOB  SIBJAETCS  ONPENEIICHUE  IPOCTPAHCTBEHHBIX W BPEMEHHBIX
3aKOHOMEPHOCTEN WX MPOSIBICHUS, INPOTHO3UPOBAHUS TEHJICHLUWUW pa3BUTUSA U
BbIJI€JICHUS] Ha0oJIee OMACHBIX YYaCTKOB. TpaJullMOHHbIE METO/Ibl HAOIIOACHUS 3a
ONOJ3HEBBIMU  IMpolieccaMd  OasupyroTcsl  HAa  HMHCTPYMEHTAIbHBIX U
MOJIYMHCTPYMEHTAJIBHBIX CHOCO0axX U3MEPEHUsl ONMPENENIEHHbIX XapaKTepUCTUK Ha
TPYHTOBBIX WM OIOPHBIX pernepax, H3y4eHUU CBOMCTB TOpPOA U TPYHTOB,
YYACTBYIOIIMX B (DOPMUPOBAHUM OMOJI3HS, HAOIIOEHUS 32 YPOBHEM IMOJ3EMHBIX
BOJA B  CIEHMAIBHO OOOpPYIOBAaHHBIX CKBaXHHaX. IIpuMeHeHue  Bcex
BBIIICTIEPEYUCICHHBIX METOAOB TpeOyeT 3HAUMUTEIBHBIX KaK PECYPCHBIX, TaK H
BPEMEHHO-JIFOJICKUX 3aTpar.

Metoapl (UTOMHIMKALIMKA TO3BOJIAIOT JaTh MPEABAPUTEIbHYIO OLICHKY
COCTOSIHUSI (DUTOIIEHO30a HA OMOJ3HEBBIX 3JieMeHTaX. [[Jisi 3TOro MCmosb3yroTcs
AKOJIOTHYECKHEe, OMoMOpdoIorHieckue, (PUTOICHOTUYECKHUE, apealorHYecKue |
HEKOTOPBIE IPYrUe XapaKTEPUCTUKU PA3JIMYHBIX BUJOB PACTEHHM, a TAaK )K€ COCTAB
U CTPYKTypa pacTUTEIbHOTO COOOIIECTBA, OTpaKalollUe €ro IOJI0XKEHUE B
CYKLIECCUOHHOM (WJIM JI€MYTAallMOHHOM) psiy, KOTOPOE, B CBOI OYEpElb,
BO3MOYHO, 3aBUCUT OT BO3pacTa OIMOJ3HA, CTAOMIBHOCTU MO0 MOABUAKHOCTH €ro
Mopdonornyeckux anemeHToB. Cykiieccuss —  MOCJeAOBaTelibHAasg  CMeEHa
OMOLIEHO30B, MPEEMCTBEHHO BO3HHUKAIOIIMX HAa OJHOW M TOW K€ TEePPUTOPHUH
(buoTtomne) MoJ BIMAHMEM NPHUPOAHBIX WM AHTPOINOTIeHHBIX Bo3aeucTBuil. Kak
NpaBUiIO, CYKIIECCHOHHAs CMEHa OWOIeOlEeHO30B MPOUCXOJIUT B CTPOTOi
NoCJIeIOBAaTENbHOCTU. JleMyTalus — CMEHbl PaCTUTEIBHOCTH U KMBOTHOTO MUpPa
(cMeHBI  OMOIICHO30B), TPOUCXOMSAIIME TIOCIAE€ WX HapylieHus (AUrpeccuw,
HalpuMep B PE3yJIbTaTe€ OIOJI3HSA) M WAYLIME B HAIPABICHUM BOCCTAHOBJICHUS
COOOIIIECTB MPEKHETO COCTaBa (HAMIPUMED, JIECO- WU JIyTOBOCCTAHOBJICHUE).

Mopgoaoruyeckue 371eMeHTHI ONOJ3HEeN NpeacTaBJIeHbl Ha puc. 1.
Ha onomn3ueBbix ckioHax Boeisi0T (EmenbsinoBa, 1972; 3onorapes, 1964
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U JAp.) JUIb KpynHble  MOpQOJOTMYECKHe 4YacTh, B  COBOKYIHOCTH,
XapaKTepHu3yIrue o0IIre YepThl YCTPONCTBA UX MOBEPXHOCTH.

Haoononsueswiti omkoc (1) — xpyrtockionHas (15—65°) nnockas unu
BOTHYTasi MOBEPXHOCTh, OTTPAHUUYMBAIONIAS OIOJ3EHb OT CTAOMIBHON YacTH
TeppuTopun. Ha oTkoce 0OBIYHO OOHAXKAIOTCA TMOPOABI B UX NEPBOHAYATHHOM
(dacto kKopeHHOM) 3aneranuu. [IpeacraBiser cob60l BEpXHIOK YacTh MIOCKOCTH
CKOJIbXKEHUSI (CpbIBa) mopoj. B obOnactu, pacrnoyio)KEHHOW 3a ITUM OTKOCOM,
NEePUOAMYECKH  BO30OHOBIAETCS  HAmpsDKEHUE TMOPOJA, CHOCOOCTBYIOIIEE
3apO’KJICHHUIO HOBBIX TPEIINH U OMOJI3HEBBIX CMEIICHUN.

bposka naoononznesoco omkoca (2) OrpaHUYMBAET TEPBUYHYIO
CTaOUIIBHYI0 YacTh CKJIOHA, B MpeJeliax KOTOPOH 3apOKIal0TCA SJIEMEHTHI
HOBBIX CABHTAIONINX YCHJIHN W MOCIEAYIOUIETro omoji3anus. B 3aBucumocTtu
OT JIMTOJIOTMHU MOPOJI U BpeMEHH 00pa3oBaHHsl OpOBKa MOXKET ObITh OoJiee uiu
MEHee CIVIaKeHa WM  H3pe3aHa JOPO3UOHHBIMH  (opmMamMu, 3aKpbiTa
pacTutenbHOCThio. Hamomon3HeBoi OTKOC M OpoBKa MHpPEACTABISIOT COOOM
IpaHULly YCTOMYUBON TEPPUTOPHUU U CMECTUBIIETOCS YUacTKa.

Toinogoti woe (3) — TpaHWYHAs JUHUS TOJOUIBBI OTKOCA U
HUKeNexKalel CTyneHu, rpsasl unu Oyrpa. Huxecnenyromiye 371€MeHTHI
OTHOCSITCSI HEITOCPEACTBEHHO K OIOJ3IIECH YaCTH MOPOJ U BMECTE UMEHYIOTCS
ONON3HEBbIM MEJIOM.

Ononznegvlie cmynenu (4) — noJiorue uiam ciado OyrpucTbie MOBEPXHOCTH,
OTpaHMYEHHbIE BHYTPEHHHUMH OIOJI3HEBBIMU OTKOcaMu. OOpa3yroTcs BO BCEX
YacTsAX OIMOJ3HEBOrO CKJOHA B pe3yJbTaTe CMEUICHHUS KPYMHBIX MAacCCHBOB
u OJIOKOB TMOpOJ, TMEepBOHAYaldbHAas CTPYKTypa U TEKCTypa KOTOPBIX
NPEUMYILIECTBEHHO COXpaHseTcss uiuM Hapylaercs cnabo. Kak mnpasuio,
pacmoyio)KeHUe CTylneHedl B IUJIaHE OMNOJI3HA NEepHeHIUKYJISIPHO K
HAMPaBJICHUIO CMEIEeHuH. KX KOJIMYEeCTBO B pAAE CIYy4aeB OTpaxaer
IIOBTOPHOCTBH ONOJI3HEBBIX CMEIIEHUM, UYTO B CBOIO OUEPEb XaPAKTEPU3YET
IPOAOJIKUTENBHOCTD 3BOJIIOIMU OMOJI3HEBOIrO Mpollecca U OOIIyI0 KapTUHY
HapyLIEHUU MOPOJ Ha CKIIOHE.
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Puc. 1 OcHoBHBIE MOP(OTOTUYECKUE PIIEMEHTHI OTIOJI3HSI.
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CreneHb 3pOAUPOBAHHOCTH WJIM CIJIQKEHHOCTH OTAEIbHBIX OMOJ3HEBBIX
CTyNEHEe! IMpu MPOYMX PaBHBIX YCIOBHUSAX YKa3blBa€T Ha MX BO3PacCTHbBIE
COOTHOIILICHHUS.

Buympuononsuesvle omkocel (5) — KpYTO HaKJIOHHBIE IOBEPXHOCTH,
OTpaHUYHMBAIOIIKE OMNOJI3HEBbIE CTyneHu. OHu o00pa3yloTcss B pe3ysbTare
MOCJIE0BATEIbHO PAa3BUBAIOIIMXCS CMEIIEHUH U  MOPEACTaBISIIOT coOoi
BEPXHIOIO OOHA)XKEHHYIO 4YacTh IOBEPXHOCTEH CKOJIbXKEHUS (HEpeaKo Co
clielaMU IITPUXOBKU U 3€pKajaMHu CKOJILKEHHUs). B 3aBUCHUMOCTH OT cocTaBa
¥ CBOWCTB MOPOJ M XapaKTepa MX ABMKEHHUS OTKOCHI MPUOOPETAIOT TIIOCKUM
WM BOTHYTHIA TPO(MIL pa3sHOW KPYTU3HBI, @ B 3aBUCUMOCTH OT aMILIUTYIbI
CMEIICHUN — PAa3HYIO BBICOTY.

Ononsnesvle epsidbl (6) — KPYTOCKIOHHBIE (10 45°), MpeuMyIleCTBEHHO
CUMMETPUYHBIC CHJIBHO BBITSHYTHIC TPSABI C PE3KO BBIPAKCHHBIMU TPEOHSIMH,
OO6pa3yroTcst B pe3yJibTaTe CHJIBHOTO 3alPOKUIBIBAHUS OMOJI3HEBBIX CTYIECHEH
IIPU CMENIEHUU IO KPYTOBOTHYTOM MOBEPXHOCTH, MO TUITY CPE30B C BpallleHUEM
(MacnoB, 1961), a Takke B pe3yjbTaTe CKaJlblBaHUs (WU TPOCETAHUA)
THIJIOBOM YacTU OMOJI3HEBBIX CTyneHed. B pesynaprate dopmupoBaHus rpsn
3aJeraHue MOPOJ HU3MEHSETCS, HO TEKCTypa HUX MO NPOTSIKEHHOCTH TIPSl
ocTaeTcsi TpexHel. MHOTOUMCIEHHBIE TPsSJAbl XapaKTePHBI JJIsi MPOYHBIX
JUTOJIOTUYECKH PA3HOPOTHBIX, CIOUCTHIX TOJIIILI.

JloowcOunwvt (7) — TPEUMYIIECTBEHHO YJJIMHEHHBIE IOJIOTHE, YacTO
OeccTOYHbIE TOHWKEHHS, PACMOJIOKEHHBIE ONU3KO OT TOCTENW OIOJ3HS, U
pa3ensionue CTYNeH! U TPSAabl. JIOKOWHBI SBISIOTCA y9acTKaMH CKOIICHUS
JeToBUsI aTMOC(EpPHBIX BOJI, & MHOT/Ia M 30HOM pa3rpy3KH BOJAOHOCHBIX JIMH3,
COACPKAIMUXCS B OTICIBHBIX BBIMICICKANUX CTYNCHIX UM TPsaax.

Ononsnesvie Oyepvl (8) — TUPEUMYIIECTBEHHO OBAJIBHBIC, OKPYTJIbIC
dbopmbl cnaboBbIpaxkeHHbIE B penbede omon3Hs. Bo3HukaloT Ha ydacTkax
CKOIUICHWE CPaBHUTEIBHO HEOOJBIINX OMOJ3HEBBIX CMEIICHUN (TMaudek
MOpOJI, TIBI0 OO0JOMKOB) U HEPENKO CBSI3aHBI C IMpolieccaMu mydeHus. byrpol
YKa3bIBalOT Ha MECTa CKOIUICHUS TMOPOJ 3HAYUTENbHOU pa3apo0JIEeHHOCTH,
CMATBIX, TpemuHOBaThIX. [Ipu HapylmieHUH YCTAHOBUBIIUXCS YCJIOBUM
OyrpucTbie Y4acTKH MOTY IPUWTH B IBUKEHUE.

Ononsnesviii nomok (9) — IBUKYyIIAsACs Macca MOpPOJl CO CPABHUTEIBHO
MEJIKOrO()pUPOBAHHON TOBEPXHOCTHIO, TEPECEUCHHOW MHOTOYUCICHHBIMU
NPOJOJBHBIMA M TIONEPEYHbIMU TpemuHamMu. OOpasyeTcsi B pe3yJsbTaTe
NepeyBIaXHEHUS TOPOJ Ha CKJIOHE. XapakTepu3yeTcs YIJIUHEHHOW IO
CKJIOHY HEpEeIKO BETBHUCTOU, (opMOii, KoTopasi 0ObIYHO MpruoOpeTaeT Hauboee
SPKYI0 BBIPAXCHHOCTh B pelibede OIMON3HSA JHMIIb B CpeAHECH W HIKHEH
gacTaX. [lOTOKM YKa3bIBalOT HAa MECTa BBIKJIMHHBAHUSA IOJ3EMHBIX WIIH
CKOIUIEHUsSI aTMOC(HEpHBIX BOJI Ha CKJIOHE, Ha YYacTKH OeCCTPYKTypHOTO
XapakTepa  MOpOJ  YTPATHBIIMX  YCTOWYMBOCTh U OO0JIaJaromux

MaKCHUMAaJIbHOU MOCTOSIHHO PUTMHYHOU NOABUKHOCTBIO. IloToxn
COOTBETCTBYIOT Y4aCTKaM aKTUBHOTO BBIHOCA MOPOJI CO CKJIOHA.
Hameunvie e6anvr (10) — pyrooOpasHbie B TIUTaHE, OYEHb MEIIKHE,

NPEUMYIIECTBEHHO HaTe4YHble (HOPMBI, TPHUCYIIHME HUXHUM (TOPIOBHUHHBIM)
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YacTSM OIOJI3HEBBIX TMOTOKOB. BO3HHMKAaOT B pe3ynbTaTe HIUKIMYHOTO
JNBUKEHUSI TEPEYBIAXHEHHBIX 3EMJIMCTBIX MacC M XapaKTepU3yloTcs
MOIMEPEUHBbIM TMOTOK pacrnoyiokeHueM. HaTeuHble Bajibl Ha OIMOJ3HEBOM
CKJIOHE YKa3bIBAIOT Ha YYAaCTKM HEKOTOPOU aKKyMYJSIIMUA TEKYyYUX Macc.

Banwi évinupanus BO3HUKAIOT MPU ABUXKEHUM OIMOJI3HS B ONPEIECICHHBIX
re0JIOTUYECKUX YCIOBHUSX B HIDKHMX YacTSX CKIOHOB, KOTJIa MOBEPXHOCTH
CKOJIb)KCHHUSI TMPOXOJAUT HHUXKE TMOJAOWIBH CckjioHa. Ha Bomgoxpanumimumax
BCIECTBHE TOJbEeMa YypOBHS Boarum Banbsl BBINUPAHUS CKPBITHL OT
HaOMI01eHUSA

Ononznesvie s3viku (11) — oBanbHbIE (DOPMBI, BO3HUKAIOLIME B HUKHHUX
4acTAX CKJIOHOB M OOpasylolIfe BBICTYNBI OMOJ3HEBOTO TeNla. YKas3bIBAIOT Ha
YYaCTKH aKKyMYJISIIHH CHOCUMBIX CO CKJIOHA CHJIBHO HAPYIICHHBIX, 00JOMOYHBIX
MOpOJl, 4YacTo OeCCTPYKTYpHOTO MaTepuana B TEpPEyBIAKHEHHOM (TeKyue-
IUIACTUYHOM) cocTOsiHUU. [1o Mepe yBennueHus MOIIHOCTU OIMOJI3HEBBIX MAcC U
YKpPEIUICHUsI ~ MX  PacTUTENBHOCTHIO  SI3BIKM  CIYXaT  €CTECTBEHHBIMU
KOHTp(OpcaMH OINOJI3HEBOTO CKIIOHA.

Meowcononsuesvie epebnu (12) — xpyTockioHHbIe (35—55°) cpaBHUTENBHO
y3KHE OCTaHIbl HEHAPYLIEHHBIX IOpPOJ, OPUEHTUPOBAHHBIE IOMEPEK CKJIOHA.
OuepTaHue NPEUMYIIECTBEHHO W3BUJIMCTOE, HEpeako BeTBUcToe. CTemneHb
COXPaHHOCTU TpeOHEH YaCTUYHO OTPa)kaeT 3BOJIIOLIMIO OMOJI3HEBOrO IpoLEcca.
[Ipocteie rpebHM cCiyXaT OOKOBBIMH TpaHUIAMH OIOJ3HS, a BETBUCTHIC
(cTmokHBIE) pa3neNsAloT TPYNIy OIMOJ3HEH, PachmoNOKEHHBIX sipycHo. B psme
CIydyaeB HWKHHME 4YacTH TpeOHeld morpe0eHpl MOJ  OMOJI3HEBBIMHU
HaKOTUICHUSIMHU U B TAKOM CJy4ae CACPKUBAIOT JBUKEHHE MOPO/I MO CKIOHY.

Ononsnesvie Oopma — OTKOCBI HEHApYIIEHHOrO (B KOPEHHOM WM
MIEpPBOHAYATIHLHOM) 3aJieTaHus MOPOJI; CIy>KaT OOKOBBIMU TPAHUIIAMHU OTIOJI3HEH B
cllydae OJJMHOYHOI'O X PaclOJIOAKEHHUs Ha CKIIOHE.

llepsonauanvuwiii  ckion (kopennou ckiow) (13) — TepBOHAYaANIbHAS
MOBEPXHOCTb CKJIOHA, HETMIOCPEICTBEHHO MPUIIETaloNIas K OMOJI3HEBOMY Tey.

IIpouue snemenmvl — HE CBS3aHHBIE HEMOCPEICTBEHHO C OIOJI3HEBBIM
nporeccoM: ruaporpaduyeckas U 3pO3UOHHAs CETh, 03epa, CyPPo3uOHHBIE
BOPOHKH, OCBITIH, a0pa3MOHHBINA OTKOC, TUISIKH, MOJOCHl B3MYYEHHOT'O MaTepuaia
u 1ip. Bce oHM MCTONB3YIOTCS KaK MHIMKATOPHI MpU AeMU(PUPOBAHUNA UCTOPUHU
dbopMUPOBaHUS 1 COBPEMEHHOTO Pa3BUTHS OMOI3HEH.

Ononsnegvle mpewjuHsl 0 CBOEMY XapaKTepy CBSA3aHbl C Ie0JIOTHYECKUM
CTPOGHHEM M MEXaHHM3MOM OTIOJ3HEBOTO ABMIKCHHs. AHAIW3 UX CTPOCHUSA U
pa3MenieHusT MOKET JaTh KadyeCTBEHHOE MpPEICTaBlieHHE 00 oOIIeM XapakTepe
pacrpeieieHuss HAIpsHKEHUW B ONOJ3HEBOM CKJIOHE. B KakoOW-TO CTENeHU
TPEIIMHBI OTPaXKAT MPOYHOCTH TMOPOJ, XapakTep M pa3Mepsl aedopmanuii,
penbed JI0Ka OMOJ3HS, a TaK)KE HAMpaBJICHUS aKTHUBHOTO JBMIXKEHHS BOJBI B
OTOJI3HEBOM TeJjie, y4acTKU ApeHaxa. Hamboree NOCTyNmHBI U MOKa3aTeNbHBI
JUISL M3Y4YEeHHs] MOBEPXHOCTHBIE OIOJI3HEBbIE TpewuHbl. [locnennue B paiione
[ToBomkbs HauboIee YETKO HAOIIOAAIOTCSI HA MOJIOJIBIX COBPEMEHHBIX OMOJI3HSIX.

PacTuTenbHOCTh CKJIOHOB, SIBISASCH OJHUM K3 KOMITOHEHTOB CKJIOHOBBIX
JaHAmAagdTOB, BHICTYIAET C OJJHOM CTOPOHBI KaK OJIMH U3 (DaKTOPOB, YUaCTBYIOIINX
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B CO3/IaHUM PABHOBECHUSI MAacC, CJIAaralluX CKJIOHbl, U B 3TOM OTHOUIEHUU
KOJIMYECTBEHHBIM YYET BIUSHUA PACTUTEIBHOCTH NPENCTABISACT 3HAUUTEIIbHBIN
WHTEpPEC NPHU HHKEHEPHO-TEOJIOTMYECKUX pACUEeTaX YCTOWYMBOCTH CKJIOHOB. C
JPYrol CTOPOHBI, PACTUTEILHOCTh SBIAETCS HaubOJee 3pPUMBIM U JIETKO
JOCTYIIHBIM Il HAOJIOJIEHUST KOMIIOHEHTOM CpeIbl M MOXKET BBICTYNATh Kak
WHMKATOp CKJIOHOBBIX YCJIOBHM W mporeccoB. MccnenoBaHue B3auMoOAECHCTBUS
PaCTUTENBHOCTH C OIOJI3HEBBIMHU IMPOIIECCAMU CKJIOHOB BKJIIOYAET B ce0sl aHAIU3
BIIMSIHUS, OKA3bIBAEMOTO Ha CKJIOH PACTUTEIBHOCTD, 4 TAKXKE BIUSHUSI CKIOHOBBIX
YCJIOBUM W TPOILIECCOB HA PACTUTEIBHOCTh. Ha OCHOBE OMOMHIMKAIIMOHHBIX
METOJIOB J1aTh OIIEHKY COCTOSIHUS OIOJI3HS. AJNTOPUTM pabOThI MPEICTABICH HUXKE

(puc. 2).

Pe3yabTaT ncciie10BaHus:
JlmarHocTuka MoABHKHOCTH
ONOJI3HS

*

AHAJIN3 CTAANHU CYKIECCHH
(nemyTanuu) ¢ NpUMeHeHHeM
Pe3yJIbTATHBHBIX METO/I0B aHAJIN32

Buomopdoaornyeckmii AHaJIN3 IKOJI0r0- Anamn3 no KO Cepencena-
anaan3 — Ko HEeHOTHYeCKHUX rPyni YexaHOBCKOTO

A

AHaJu3 u3MeHeHHH BHI0BOI0 COCTaBa
PACTHTEJBHBIX COO0IECTB HA
OIOJI3HEBBIX CKJIOHAX

*

[IpuyuHbI H3MEHEHU BUAOBOI0 COCTABa
PACTHTEJIbHBIX COO0IIECTB HA OMOJI3HEBBIX CKJIOHAX
A N

T
AHTpONOreHHAasi HATPy3Ka MNOJABUKHOCTb
TPYHTA,
Bripy0xka qecon 00yCJIOBJIeHHAs
Towkapi ' OI0JI3HEBBIMH
Boinac ckora npoueccamu

Puc.2 Anroputm ucciienoBaHuii

MeToabl aHAJIN3a

1. ®nopuctuueckuii aHaIU3 TMPOBOAUTCA IO OOIIEMYy COCTaBy BHJOB
(UTOLIEHO30B 0 OTJEIBLHBIM FeOMOP(POIOrHIECKUM JIEMEHTaM OTIOJI3HS.
DUTONCHOTUYECKUIN aHAJIN3 BUIOB ITPOBOJUTCS HA OCHOBE OIPEAEIECHUS IKOJIOTO-
neHotnueckux rpynn  (OLI) B pasnuuHbiX  (uTOLIEHO3aX (Hampumep,
CTPYNIUPOBAHHBIX O MOP(DOJIOTUYECKUM CTPYKTypaMm omnoi3Hsa). [logoOHbIit
cpaBHUTENbHBIM aHanmu3 DL’ mo3BONSET BBISBUTH COCTOSIHUE M TOJIOKEHUE
(UTOILIEHO30B B CYKIIECCHOHHOM PsIy cO0OIIecTB (Hampumep ¢ (UTOLIEHO30M
KOPEHHOro ckjoHa). COCTaBbTE CHEKTP 3KOJOrO-LEHOTUYECKHUX TPYyNH PacTEHUH
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uccienyeMbix coobmiecTB. CpaBHUTE CHEKTPHI COOOIIECTBa KOPEHHOTO CKJIOHA U
BaIlIEr0 3JIEMEHTA OIOJI3HS;

2.Ananu3 *Ku3HEeHHbIX (GopM mpoBoauTCcs 1o Kiaccudukamuu Paynkuepa (1913)
M0 MOJIOKEHHUIO TTOYKK BO300HOBIEHUs, U 1o kiaccudukanuu M.B. Cepebpskona
(1952), xoTopas oTpaxaeT He TOJbLKO OOIIMK "TabuTyc" pacTeHus, HO U XapaKTep
MOJ3EMHBIX OPraHoB, CEMEHHOIO0 U BEreTaTUBHOIO PAa3MHOXKEHUS PACTECHUHU.
OxkaspIBaeTcsi, 4TO Haubosee IMOKA3aTEJeH CPaBHUTEIbHBIN aHalu3 KU3HEHHBIX
¢GbopM 1O CTPOEHUIO MOJ3EMHBIX OPTraHOB, TaK KaK OH O0yCIIaBIMBAET HEKOTOPHIC
CTpaTernyeckue 0COOEHHOCTH BUIOB (KOHKYPEHTOCTIOCOOHOCTH, TOJIEPAHTHOCTD U
PEaKTUBHOCTH), @ TJAaBHOE BO3MOXKHOCTb 3aKpEIUICHUS U CaMOMOJICPKAHUS
LEHOTMOMYJISIIUN BH/Ia B CYKIIECCUBHOM PSITy COOOIIIECTB.

3. buomopdornoruuecknii aHamu3 — 3TO aHAIU3 COOTHOIICHUS >KU3HEHHBIX (POpM
(K®). XKuznennas ¢popma — rabUTyC WIM BHEIIHUNA OOJMK PACTEHUH OTpa)kaer
IPUCIIOCOOIEHHOCTh PACTEHUH K YCIOBUSIM CPEJIbI.

3anonHuTe TabIULy:

Tabmuma 2
Coo01ecTtBo 2
Coo06mectBo 1 (KOpEHHOM CKIIOH) (YKaXHUTE UCCIIEeTyEeMbIi
AJIEMEHT OTTIOJI3HS)
% ot
KonunuectBo % oT 00111eTO KonnuectBo 0011ero
’KuznenHbie GOpMBI | BUIOB 3HAYCHUS BHJIOB 3HAYCHUS
Hepesbs
KycrapHuku
MHoOroseTHre TpaBsbl
JIByneTHue TpaBsbl
OpnHoNeTHHE TpaBbl
Bcero 100% 100%

[To BBIYMCIICHHBIM MPOIEHTHBIM 3HAYEHUSM TOCTPONTE TpaduK, MOKA3bIBAIOITUI
pasIuYMs B CIEKTPE )KU3HEHHBIX (POPM MEXTy ABYMS COOOIIECTBAMHU.

4. DKOJIOTMYECKHH aHalW3 C BBIICICHWEM OHKOJOTHYECKHUX TPYII BHIOB TIO
OTHOIICHUIO K OCHOBHBIM (paKkTOpaMm cpeabl (CBET, Bjara, IMo4Ba) IO3BOJISCT
BBISIBUTH TOSIBJICHHWE (HampuMep, Ha DJJIEMEHTAaX OIOJI3HS WIH B  YCIOBHUAX
AHTPOIMIOTEHHOTO  BO3JICUCTBHS) ME30(UTHOM WU  TUTPOPUTHOU, OO
KCepO(hUTHON CBETONIOOMBON PACTUTEIBHOCTH, OTJIMYHOW OT PaCTUTEIHHOCTU
KOPEHHOT'O0 COOOIIECTB.

DKOJIOTUYECKHI aHAJIN3 — aHAJIN3 COOTHOIICHUS Pa3HBIX AKOJIOTHYECKUX TPYIIIL.
BBIensitoT 9KOJ0THYECKHUE TPYIIHI 110 OTHOIIEHUIO K PA3IMYHBIM IKOJIOTHIECCKUM
dakTopam, HampuMmMep K CBETy, Bjare. 3aloJHUTEe TaOJUIlbl, COCTaBbTE
THECTOTPAMMBbI, TPOAHATIU3UPYHTE TIOJYUICHHBIN Pe3yJIbTar.

TaOmuma 3
CoobmiectBo 1 (KOPEHHOH CKIIOH) Coo0miectBo 2 (YKaKuTe
HICCIIEYEMBIN DJIEMEHT OTIOJI3HS)
OI mo otHomenuto k| Kommaecto % ot o0miero % ot o0rmiero
CBETY BHJIOB 3HAYCHUS KosmiecTBo BHJIOB 3HAYCHHUSI
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CaeTomo0uBbIe

TeHeBBIHOCIINBERIC

Bcero 100% 100%
Taomuma 4
Coo0riectBo 1 (KOPSHHOH CKIIOH) Coo0miectBo 2 (yKaXHTE
WCCIIETyEeMBbIi DIIEMEHT OTIOJI3HSI)
OI" mo orHomennio k | KonmmgaectBo % ot o0miero % ot o0rmiero
BJIare BHJIOB 3HAYCHUS KosniecTBo BHJIOB 3HAYCHHUSI
Kcepodutst
Me3zokcepohuThl
Me3zohuThl
Me3zorurpoputsl
T'urpoduTs
Bcero 100% 100%

5. T'eoboTannueckue XapakTEpUCTHUKKA BHAOB (NMPOEKTHUBHOE MOKPHITHE,
BCTPEYACMOCTh M WX JWHAMHUKA) HMCIOJB3YIOTCS JUIsl aHajdu3a (PUTOIICHO30B M
CMEHBl JIOMHHAHTOB B HHUX IO OITOJI3HEBBIM OJJIEeMEHTaM. Bwujael pacTeHuit
TPYIIIAPYIOTCS TIO CIASAYIOIAM KaTETOPHSIM:

1.  BUIBI pacTeHW, OTMEUCHHBIEC Ha BCEX 3JIEMEHTaX OIMO3HSA (TI0
JAHHBIM ~ BUJAM  COCYJMCTBIX  pAacTEHUW  TPOBEIM  aHAIU3
reo0OTAaHMYECKUX  XapPaKTEPUCTUK  (MPOEKTUBHOE  TOKPHITHE U
BCTPEYAEMOCTbD);

2.  BUABl pPACTeHWI, OTMEUYEHHBIE TOJHKO Ha OIMPEACICHHBIX
DJIEeMEHTaX  OMOJI3HS, KOTOpble OBLIM  NPOAHATU3UPOBAHBI  TIO
reo00TAaHMYECKUM XapaKTEPUCTHKAM M MX JUHAMHKE B CYKIIECCHBHOM
PALY PaCTUTENBHBIX COOOIIECTB OMOI3HS.

3. BWABI pacTEHUM, BBIICICHHBIC 1O I[EHOTHYCCKOW 3HAYUMOCTH
(anudukaTopbl, TOMUHAHTHBI, COJOMHMHAHThI) M HX JWHAMHKA B
CYKIIECCHOHHOM Py PACTUTEIBHBIX COOOIIECTB OIOJI3HS;

6. CocTaBbTE CIEKTP IKOJOTO-(HUTOICHOTHUSCKHUX TPYMI PACTCHUN HCCIICTYyEMBIX
cooOmiectB. CpaBHUTE CIEKTPbl COOOIIECTBA KOPEHHOTO CKJIOHAa M Balllero
ameMeHTa omoyi3HA. [lociae 3TOTO BBIUUCISACTCS UHOEKC CUHAHMPORU3AUUU
cooOmecTB, onucanHbii Boime (Mnpmunckux, 1993);

7. Jlns oOmIEeHKM CXOACTBA BHJIOBOTO COCTaBa OIMMCAaHHBIX (PUTOIICHO30B
ucrnosb3yercst kodddunmuent obmmuoctn Cepencena-Uekanosckoro (KO) wmm
Kakapa, yuuTsiBaromuii (pakT IPUCYTCTBUS TOTO WJIM MHOTO BUJA B M3Y4aeMBIX
dburonenosax. 3HaueHue KO uzmensercs ot 0 mo 1, gvem 6mmxe mokasarens KO k
eAMHHUIIE, TEM COOOIIECTBa OJIIKE IPYT K APYTY IO BUAOBOMY COCTABY.

Heans padorbl: OmnpenenuTb COCTOSHUE OIMOJ3HEBBIX MPOLECCOB, CTENEHb HX
AKTUBHOCTH/CTAOMJIBHOCTH MeToJaMH (puTonHAMKauuu. Hcmonb3yst 3HaHUS O
CIIEKTpE BEAyIIMX CEMEHUCTB pacTeHud, a Takke OuoMOpP(POIOrHIECKUX,
AKOJIOTUYECKUX M 3KOJOTO-(QUTOIEHOTUYECKUX TPYIIax OIMpEeAeNIUTh COCTaB U
yCIIOBUS (PUTOLICHO30B PAa3HBIX OMNOJ3HEBBIX JJIEMEHTOB W CPAaBHUTh HUX C
TaKOBBIMU Ha KOPEHHOM CKJIOHE.
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OO0bekTbl: BuUIOBBIE CHHCKM PACTUTENBHBIX COOOIIECTB pa3HBIX 3JIEMEHTOB
OTIOJI3HS U 9KOJIOTMYECKHE XapaKTEPUCTUKHU BUIOB.
BriBonI:
1. OueHuTh COCTOSIHUS OMOI3HSA — CTAOMJIBHOCTH JIMOO aKTUBHOCTH (YCJIOBHO-
CTaOWJIbHBIE CKJIOHBI WJIM AKTUBHO-OIOJI3HEBBIE CKJIOHBI), HA OCHOBE COOTBETCTBUS
C KOPEHHBIM CKJIOHOM:
a) Ha ocHOBaHUM K03 Puirenta odurHOCcTH CepeHcena-YekaHOBCKOTrO;
0) Ha OCHOBaHHH COOTHOIIICHUS KU3HEHHBIX (POPM pacCTEHHUIA;
B) Ha OCHOBAaHMU COOTHOIIEHHUS HKOJIOTO-IICHOTUYECKUX TPYII BUIOB
pacTeHul;
I) Ha OCHOBAaHHMM 3KOJOTHYECKHX TPYII IO XapakTepy JIUMHUTHUPYIOIINX
(akTOpOB (BJIAKHOCTh, OCBEIIEHHOCTD U T.1I.);
2. OnpeienuTh Kakve TUIIBI aHaln3a Hanbosee 3pPeKTUBHBI 1 HHOOPMATUBHBI,
3. IlpeacraButrh Marepuan HCCIEAOBAHHWA B BHUJAE OTYETAa U MPEAJIOKUTH
OlepaTUBHbIE MEPONPUATHS JUIsl CTAOMIIN3ALIUN OTIOI3HEBBIX ITPOLIECCOB.

Pasznea V Metoabl OHOMHIUKAIIAYN U DKOJOTHYECKHE ITKAJIBI

[IpakTuueckre NOTPEOHOCTH COBPEMEHHOTO SKOHOMHYECKOTO COO00IIecTBa
CIIOCOOCTBYIOT ~Pa3BUTHIO Majio 3aTPAaTHBIX, HO J(M(PEKTUBHBIX METOJIOB
OMOUHIUKAIINK, U ONPEICISIIOT HEOOXOUMOCTh Pa3BUTHS JIAaHHOTO Crioco0a s
OIICHKM TIPUTOJHOCTH 3€MEJlb PA3JIUYHOIO HCIOJIb30BAHUS, OJIArOMPUSITHOCTH
MECTOOOWUTAaHUN PENKUX BHUJAOB, JUIsi HMHBEHTApPHU3allMd COCTOSIHHS 0C000-
OXpaHsieMbIX TeppuTopuid U T.A. Eciau yrimyOneHHBIN MONHBIA aHAIU3 COCTOSIHUS
MOoYB TpeOyeT MHOTO BPEMEHH U TPyJa, TO MHOTHE OCOOEHHOCTH MOYBEHHOTO
MTOKPOBA MOKHO JIETKO OINPEIEIIUTH M0 HACENSIOIIUM €€ PACTEHUSIM-UHANKATOPaM.

PactutenpHbie cooOliecTBa, a TakKe OTACIbHBIE BHUIbI, OOJaJa0IINE
JOCTaTOYHO ONPEACICHHOM M CTOWKOM CBA3BKD C YCIOBUSAMHU CPEAbl U
WCMOJIb3YEMbBIC I PACMO3HABAHUS ATHUX YCJIOBHUM, HA3bIBAIOT WHIMKATOPAMM.
VYcnoBus, ompeaensieMble ¢ MOMOIIBIO HHAMKATOPOB, HA3bIBAIOTCS OOBEKTaMU
WHJWKAIIMK, WM HWHAUKATaMHU, a TMpPOLECC ONpeAeiIeHUs] — WHIUKAIUCH.
NunukatropamMu MOTYT OBITH OTHEIBHBIE OpPraHW3Mbl WM WX COYCTaHUS
(buToreHO3BI), MPUCYTCTBHE KOTOPBIX YKa3bIBa€T Ha OIpPEICIICHHBIC CBOMCTBA
okpyxkarouiei cpenbl. OAHAKO 4YacThl CiIy4yau, KOTJa TOT WM WHOW BHI WU
(GUTOIIEHO3 MMEET OYeHb MIUPOKYIO0 SKOJOTHUECKYIO aMIUIUTYIy U MOATOMY HE
ABJISICTCS. UHIMKATOPOM, HO OTIEIIbHBIE MPU3HAKHU €T0 PE3KO MEHSIOTCS B PA3HBIX
HKOJIOTUYECKUX YCIOBUSX M MOTYT OBITh HCTIOJB30BAHBI JJISI UHIAKAITIH.

CBsi3b MEXJly MHIUKATOPOM M WHIMKATOM Ha3bIBACTCSd WHAUKALMOHHOW. B
3aBUCUMOCTH OT XAapaKTepa WHJUKAIMOHHOW CBSI3M HWHJAMKATOPHI MEJSATCA Ha
npsiMble W KOCBEHHBIE. [IpsiMble HMHAMKATOPHI CBSI3aHBI C  HUHJIAUKATOM
HEIMOCPEJICTBEHHO U OOBIYHO 3aBUCAT OT €r0 MPUCYTCTBUS.

[IpuMepoM NpsIMBIX UHAUKATOPOB, HAIPUMED, MOA3EMHBIX BOJ MOTYT CIIYKUTb
B apUJIHBIX pETrMoHaxXx CcooOIlecTBa € TOCHOJCTBOM pACTEHUW W3 TPYIIIbI
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o0nuratHeIX (GpeaTouToB (T. €. pACTEHUH, MOCTOSHHO CBA3AHHBIX C TPYHTOBBIMU
BogaMu) — yaeBHUKHU (accor. Achnatherum splendens), cooOmiecTBa BepOIIOKbEH
koouku (Buabl pona Alhagi). Dtu coobimecTBa HE MOTYT CYHIECTBOBAaTH BHE
WHMKAIIMOHHOM CBSI3U, U €CJIM OHA HapylleHa — oHu norubatot. KocBeHHOH, niun
OMOCPEIOBAHHOM, HAa3bIBACTCS WHIUKAIIMOHHAS CBSI3b, OCYIIECTBIISIEMasi 4epes
KaKoe-TO MPOMEKYTOUHOE 3BEHO, CBSI3bIBAIOIICE MHAMKATOP U UHIUKAT. [Ipsimbie
WHUKATOPbl O0Jee HaJleXKHBl U JTOCTOBEPHBI, YeM KOCBEeHHbIe (BuUKTOpOB M 1p.,
1988).

[Io crenenm reorpaduueckold yCTOMYMBOCTH HWHIAMKAIIMOHHBIX CBS3EH
WHAUKATOPHl MOTYT OBITh pa3felieHbl Ha pETHOHAIbHbIE U JIOKaJbHBIE.
3HauuTENbHO 0OJiee YacCThl PETHOHATIBHBIC MHIMKATOPHI, UMEIOIINE MOCTOSHHYIO
CBSA3b C MHAMKATOM JIMILIb B IMpeaenax ONpeAesIeHHON (pu3uko-reorpaduyeckon
001acTd, W JIOKaJbHBIC, COXPAHSIONINE WHIUKAIMOHHOE IMOCTOSHCTBO JHINb Ha
IUIOIIA/IM M3BECTHOTO (pu3uKo-reorpaduueckoro paitiona. Kak te, Tak u apyrue
OKa3bIBaIOTCs OOJIBIICH YacThi0 KOCBeHHbIMH (BukTopos u ap., 1988).

WuaukaTel, onpeaenseMble ¢ MOMOUIbI0 OOTaHMYECKHX IOKa3aTelel, OYeHb
pazHooOpa3Hbl. Mmu Moryr OBITh Kak pa3idyHble THUIBI OMNpPEIETIECHHBIX
IPUPOJIHBIX OOBEKTOB (IIOYB, TOPHBIX IMOPOA, MOJI3EMHBIX BOA U T. A.), TaK U
pa3IuyYHble CBOMCTBAa 3TUX OOBEKTOB (MEXAaHMYECKHI COCTaB, 3aCOJEHHOCTD,
TPEIIMHOBATOCT, W JIp.), U OINpPEACNICHHBIE MPOLECChl, MPOTEKAIINE B
oKpyxaromiei cpene (dpo3usa, cypdosus, kaper, nedusiiusi, 3abojlauMBaHUE,
MUTpalys cojieil u T. 1.), U OTJACJIbHBbIE CBoOWcTBa cpenbl (knumar). Korma
O00BEKTOM WHAMKAINH SBISETCS TOT WJIM MHOM MPOIIECC, B KAYECTBE WHAMKATOPOB
BBICTYIIAIOT HE OTIEIbHBIC BUABI MM (PUTOIEHO3BI, & B3aMMOCBSI3aHHBIC CHCTEMBI
pPacCTUTENbHBIX ~ COOOIIECTB, WX  JKOJIOro-reorpauyeckue  psaapl  WIH
CYKIIECCHOHHBbIE cepuu. MHauKataMu MOTYT OBITh HE TOJIBKO €CTECTBEHHBIC
IPOLECChl, HO M U3MEHEHUs, CO3/laBaeMbleé B OKPY’KAaIOLIEH cpele YelIOBEKOM,
OPOUCXOASAIINE B HEM MpU METUOopalu, BO3JACUCTBUM Ha HEE NMPOMBIIICHHBIX
OPEeIIpUITUNA, 100bIYE MOJIE3HBIX UCKOMIAEMBIX, IPU CTPOUTENLCTBE U T.1I.

3anatue 15. Hcnonvzoeanue 3Ikonocuueckux wKail 071 OnpeoesieHus
IKOJI02UYECKUX YCI06UIL U BbIAGICHUA PA3IUYHBIX KOMNOHEHMO08 CPeobl

O6ocHoBanue mnpoOJembl: TecHas B3aMMOCBS3b PACTEHHM C  YCIOBHUSIMH
CYLIECTBOBAHMS TIO3BOJISIET CYIUTh 00 OCOOEHHOCTAX Cpelnbl MO XapakTepy
pPacTUTEIBLHOCTH U BHUAOBOMY COCTaBy COOOIIECTB, UYTO JAae€T BO3MOXKHOCTbH
paccMaTpUBaTh PACTUTEIBHOCTh KaK HHIMKATOP YCIOBUN. PaCTUTENBHOCTD YyTKO
pearupyeTr Ha U3MEHEHHE SKOJIOTMYECKUX (PaKTOPOB, BCIEJICTBUE YETO BO3ZMOXKHO
ONpe/eNieHue  HKOJIOTMYECKUX  YCIOBUM MO  cnenuuke  pacTUTEIBHOTO
coo01IecTBa.

KpaTkasi xapakrepucTuka
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BI/IOI/IHI[I/IKaI_[I/IH — OTO HMCIIOJIB30BAHUC XOPOMIO 3aMCTHBIX U JOCTYITHBIX IJIsA
Ha6JIIO,ZIeHI/I$I OMOJIOTMYECKHX OOBEKTOB C OCJIbO OIIPCACIICHUA KOMIIOHCHTOB
MCHCC JICTKO H&6JIIOI[3.€MI>IX. CnoBo 6I/IOI/IHI[I/IKaHI/ISI O6p8,30BaHO OT I'pCUYCCKOI0

bios — wu3Hb W JatuHCcKoro indicare — ykasbiBaTh, IO OHOJOTHYECKHUMH
00BEKTaAMHU TIOHUMAIOTCS JTFOObIE OHOJOrHYECKHE CHCTEMBI Ha Pa3IMYHBIX YPOBHIX
OpraHU3aIHH.

Eme B Hauane XX Beka psAAOoM yUEHbIX ObUTH BBIABUHYTHI MPEINOIOKEHUS,
9TO abuoTHYeckue (aKTophl Cpeabl OOYCIaBIMBAIOT BUAOBYIO CHEHU(MUIHOCTDH
pactutenbHbIXx coobmectB. Ho Ttombko paboter JI. I'. PameHnckoro BrepBbie
MOKa3ajdu peajbHble BO3MOXHOCTHM MCIOJIb30BAHUS HSKOJIOTMYECKUX CBOICTB
pacTeHUM Il ONPEACIICHUS] CTENCHU BBIPAKEHHOCTH aOMOTHYECKUX (PaKTOpOB.
Tabnuipl, KOTOpHIE COAEPXKAIM PEAKIUH OTIEIbHBIX BHUJIOB K Pa3IMYHBIM
HKOJIOTHYECKUM (PaKTOpaM, OH Ha3BaJl IKOIOSUYECKUMU WKATAMU. DKOJIOTUYECKUE
IIKaJbl — 3TO OaJIOBbIe TAONHUIBI XapaKTEPUCTUK SKOJOTHUU BUIOB, HA OCHOBE
KOTOPBIX IPOU3BOJUTCA OLEHKA YCJIOBUU cpeabl. B Hacrosiee BpeMsl W3BECTHBI
mkassl 0osee 20 aBTOPOB, OCHOBAHHBIE HA OIICHKAX, MOJYYEHHBIX B €CTECTBEHHBIX
ycinoBusix. Haunbonee mnomymnsipHsl oreudecTBeHHble mmkanel JI. I'. Pamenckoro
(Pamenckuit u ap., 1956), JI. H. Iipiranosa (1983), a Takke eBpONEHCKHUE MIKAIIBI
I'. Dnnenbepra (Ellenberg, 1974) u D. Jlawmonera (Landolt, 1977). Bce
HKOJIOTUYECKUE IIKAJIbl TMOAPA3CISIOTCS Ha JUana3oHHbIE (aMIUTUTYJHBIE) U
To4yeuHble. AMIUIUTYIHbIE IiKainbl (mkaisl JI. I'. Pamenckoro, /[. H. IlpiranoBa)
coJiep>KaT 0ayNIOBYIO OLICHKY JMala3oHa Ha IKane (pakTopa, a TOUeUHbIe (LIKAJIbI
I'. Dnnenbepra, J. Jlanaonbra) — GaNIOBBIE OLIEHKUA DKOJIOTUYECKUX ONTUMYMOB
Bu10B. ClielyeT MOMHUTbH, YTO B aMIUIMTYJHBIX IIKajdaxX CpeHee 3HAUYCHHE HE
BCErJla COBMAJaeT C MX DKOJOTHYECKUM ONTUMYMOM, KOTOPBIH MOXET OBbITh
CABUHYT K KAKOMY-JTM0O U3 KpaeBbIX 3HAYEHUM.

Tabmuma 1

Xapaktepuctuka skojornyeckux mkai (mo JI.I'. XanuHoit)

DKOJIOTUYECKUE TITKAJTBI
Pamenckuii, | Jauaenbepr, | Jlangoast, | Lpiranos,
[Tpu3Haku 1956 1974 1977 1983
OO11ee 4yncIo BUJOB 1419 2494 3411 2304
Yuco mxkan 5 6 8 10
Tun mkan Jara30HHbIC | 0AJUTOBEIC OaJuTOBBIC | TMAIa30HHBIC
Yucjio rpajanuii B pasHbIX MIKAJIaX
YBJIQKHEHUS TTOYB 120 12 5 23
OoraTcTBa Mo4B a30TOM - 9 5 11
TpoHOCTH 1OYB (GoraTcTBa-
3aCOJICHUS M0YB) 30 - 5 19
KHCJIOTHOCTH TOYB - 9 5 13
CTETNICHH TPAHYJIMPOBAHHOCTH MOYB - - 5 -
NIEPEMEHHOCTH YBJIAKHEHUS TIOYB 20 - - 11
NacTOUIITHOW JUTPECCHH MTOYB 10 - - -
AJUTIOBUAJILHOCTH MOYB 10 - - -
OCBEILIEHHOCTH/3aTeHEHUS - 9 5 9
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TEPMOKIUMATHYECKAS - 9 5 17
KOHTMHEHTAJIbHOCTH KJIMMaTa - 9 3) 15
ApUIHOCTH/TYMUIHOCTH KIIUMAaTa - - - 15
KPUOKJIMMATUYECKas - - - 15

JI. T. Pamenckuii paszpabaThiBal 3KOJOTUYECKHE IIKAIbl JUISI FOMKHBIX
obnacrteit EBponetickoit wvactu Poccun. B mikanax JI.H. [{piranoBa npeo6mamaror
BHUJIbl, PACIpPOCTPAHEHHbIE B MOJ30HE XBOWHO-IIMPOKOJIUCTBEHHBIX JIECOB. O.
JlanponeT u I'. DnnenGepr paspabaThiBaiii IIKaldbl B MEPBYIO OYepenb s
entpanbHoii u 3anagHoi EBponkl. [1lo Mepe HakomieHUs! HOBBIX JAHHBIX CTAIIH
CO3/1aBaThbCi peruoHanbHble mKaiabl. s Tepputopun Pecnmybmuku TaTtapcran
ObLIM PErMOHAIM3UPOBAHBl HEKOTOpBIE ASKojJormyeckue mkansl [. Dmnenbepra
(Ilarues u np., 2011). B pe3ynbTaTe moydeHbl pacipeaeieHUs BEpOATHOCTEH NSt
BUJI0B (uiopsl PT no ¢akropam MoYBEHHOTO IUIOAOPOAHSI, TOUBEHHOW BIAXKHOCTU
Y OCBEILIEHHOCTH.

eab padorbl: Ha ocHOBe re000TaHUYECKUX OMMCAHUN C TTOMOIINBIO Pa3TMYHBIX
AKOJIOTMYECKHUX IIKaJ, pa3pabOTaHHBIX ISl pa3HbIX BUJAOB PACTCHUH, ONPEISTUTh
AKOJIOTHYECKHE YCIOBUS MECTOOOUTAHMS.

O0bexThl: BupoBsie CIHUCKHM pa3HBIX COOOINECTB C yKa3aHHWEM ITPOCKTUBHOTO
MOKPBITUS WM O0WnMs BHUAOB; dKosormdeckue mkansl J[. H. Ilpiranosa,
I'. Dnnenbepra, 3. Jlangonbra,  peruoHANbHBIE  SKOJOTHYCCKHE  IIKaJbI
b. P. Illaruena.

Xon paboThI:

1. Hcnonb3yiiTe reo00TaHUYECKOE ONMUCAHUE BBIOPAHHOM IJIOIIAJKH,
KOTOPO€ COAEPKUT CHUCOK BUJIOB W uX oOmiue. CocTaBbTe TaOIUIIBI
(ynoonee B Excel), koTopbie Obl cofiepkalii CIUCOK BUIOB, UX OOUIIHE U
skojornueckue  mkanel  (L{piranoma,  OmnenOepra, JlanmonwbTa,
PETUOHAIBHBIE TIKAJIBI).

2. Jl1st 06paboTKK T€OOO0TAaHMYECKUX OMUCAHUM MO aMITUTYIHBIM IIKajam
J. H. LlpiraHoBa HCIHOJB3YHUTE Memoo0 CpeoHes38euleHHOU cepeOuHbl
unmepeana. ns KaxXaoro BUJAa HAXOJIUTCS 3HAYEHUE CEPEAUHBI €ro
HKOJIOTHYECKOTO HMHTEpPBaJIa, OHO YMHOXAETCS HAa YMCJIOBOE 3HAUCHUE
ydacTtusi Buja (Hampumep, oOWiMe, BBIPAKEHHOE B % MPOEKTUBHOTO
MOKPBITHS), 3aTEM CyMMa IIOJYYEHHBIX TPOU3BEACHUN JCIUTCS Ha
CyYMMY YHUCIIOBBIX 3HaueHUW ydactus. I[Ipum sTOM oOLieHKa dKoTOmA
CMeENIaeTcs OT CepeArHBbl HMHTEpBaja MaKCHMAJIBHOTO IIEPEKPHITUS B
CTOPOHY aMIUTATYA BHUIOB C OOJBIIMM ydacTheM. Buapl ¢ OoJbIIUM
y4aCTHEM BHOCST OOJIBIIUIA BKJIa/ B HITOTOBOE 3HAYCHHE.

TabOmuma 2
[Tpumep 00pabOTKH re000TAaHUYECKUX ONMMMCAHUN 110 aMIUTHTYIHBIM IIIKaJIaM
JI. H. I{piranosa

Hassauwue Buna | O0Owiue bamnel no skonoruueckoii mkaine Ipiranopa
BUJIA Nt1 [ Nt2 | Nt cpemnee | Ntcpeanee*o6mame | mT....
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Bupn 1 5 1 9 5 25
Bug 2 2 5 11 8 16
Buo 3 1 - - - -
Buo 4 0 3 10 - -
Cymma 5+2=7 25+16=41
41/7=6

Onenka sKkororna 6 OaIoB MOJydaeTcs IyTeM JEJICHUS CYMMbl IPOM3BEICHUN CepeiuH
JIMara30HOB Ha YMCJIOBbIC 3HAUYCHMs] y4acTHUs HAa Ha CYyMMY LIU(PPOBBIX 3HAUYCHUN ydacTusl.

Bunast 3 1 4 He HCTIONB3YIOTCS, TaK Kak BHJA 4 HET Ha HAIIeH IJIOHIa ke — ero oOmiIne paBHO
HYJII0, a IS BUJIa 3 HET AAHHBIX B LIKaJE.

3. Jl1st 06paboTKM re060TaHUYeCKUX ONMUCAHUM 1o mikanaMm [. Diendepra
u O. JlaH#07bTa CIIMCKH BHIIOB 00pa0aTBIBAIOTCS CIEAYIONIUM 00pa3oM:
JUIST KKJIOTO BHUJIa HAXOAUTCA €ro Oayul Mo IIKajie, YMHOXKaeTcs Ha
YHICJIOBOE 3HAYCHHUE yYacTUs BUIA. DTU MPOU3BENCHUSI CYMMUPYIOTCS, U
CyMMa JIETTUTCSL HA CyMMY BCE€X YHCJIOBBIX 3HAUCHHUI y4acTHsI BUOB.

4, O6paboTka reoOOTaHUYECKUX OINUCAHUNM TO BEPOSITHOCTHBIM IIKaJlaM
b. P. [llarueBa  Bemercs  aHajJoruyHo  oOpabOTKe MO  IIKajgam
I'. Onnenbepra. B kauecTBE HMHIMKATOPHBIX 3HAYEHUH  CIIEIYyET
WCITOJIB30BAaTh KJIACC C MAKCUMAJIBHON BEPOSITHOCTHIO.

5. Onpenenure IKOJIOTHICCKUE YCITOBHS:

— KITUMATHYIECKUC;

— BJIQXKHOCTD MTOYBBI U YPOBEHb 3aJICTAHUS TPYHTOBBIX BOJ;

— TIOYBEHHBIC (AKTOPHI, TAaKWE€ KaK a30TOOOCCIEYCHHOCTH (ITOYBEHHOE
MJI0JIOPOJIHE), KUCTIOTHOCTD, TPAHYJIOMETPUUECKUN COCTAB MOUBBI (TMIECKH, CYIIECH,
TJIMHBI, pa3pyIICHHbIC U3BECTHSKH, TATMYHUKH U T.1I1.);

— COJIEp)KaHUE PA3IIUYHBIX AJIEMEHTOB — OPTaHWYECKUX BEIECTB, KaJbITHS,
HAJIMYME€ MUHEPAIbHBIX BEIIECTB — COJIEH, XUMUYECKHE OCOOCHHOCTU TOPOJ
(TUTICOHOCTHOCTB, 0XKEJIEC3HEHHOCTh, KapOOHATHOCTD, 3aJieraHue Topda u Jap.);

— TUI PaCTUTEIBLHOCTH, JIEC, JIYT U T.]1.

6. CpaBHUTE HCIIOJIB30BAHHBIE JKOJOrMueckue mkansl. Kakas pana
HaWJIy4YlIUil pe3ybTaT, Oblia Oosiee TOUHA U yA00HA B UCIOJIb30BAHUU?

7. PernonamusupoBannble mkansl b. P.  IllarmeBa cpaBHuTE CO
CTaHAapTHBIMU IKanamu ['. DmnenOepra.

8. Odopmurte pe3ynbraThl B BUje otyeta B hopmare .docC

3anartue 16. Hcnonv3oeanue pa3nuyHulX IKOJI02UHECKUX WIKAT 011 OUEHKU
ycaoeuil, RPUZOOHOCMU U COCHIOAHUA MeCmOooOUmManuil peoKux 6uoos
pacmeHuu

OO0ocHoBaHuMe mnpoOJemMbl: YTpara, (QparMeHTaUus M YXYALICHUE 3KOJIOTO-
(UTOLIEHOTHYECKUX YCIOBHM MECTOOOMTAHMI CKa3bIBAaCTCA HA COCTOSHHUH
NOMyJSAIMA ~ pEeAKUX BHUAOB pacTeHuid. [lepuoamueckas WHBEHTapHU3aIUs
MECTOOOMTAaHUM  CIIOCOOCTBYeT  oxpaHe  OuwopasHooOpasusi,  Ompenesss
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MIEPCIIEKTHBBI CYIECTBOBAHMSI PEIKUX BHIIOB.
KpaTkasi xapakTepucTuka

B npouecce nHTEHCU(pUKALMU aHTPONIOTEHHBIX BO3ACHCTBUI Ha IPUPOAHbBIE
KOMIUIEKCBl OCOOOW OMACHOCTH MOJABEPraloTCs BUJbI, BCTPEUAIOLIUECS B
HEOOJIBIIOM KOJIMYECTBE WM Ha OTPAHUYEHHOW TEPPUTOPUM — 3TO PEIKHE U
ucuesaromme Buabl. [lo B.M. Yommky (1978) «pedkue Buabl — 3TO BUIBI C
OTrpaHUYECHHBIM YHCIIOM MOIMYJISUUH, JIOKAJM30BAHHBIE B IIpe/ieaax y3Koro apeaia
U HE HUMEIOIIME TEHACHIMU K €ro HW3MEHEHHIO0, MO0 BHIBI C PACCEIHHO
pacupoCTpaHEHHbIMM HEMHOTMMHU  OTJAEJIBHBIMU  MNONYJSAUMAMH Ha  Ooiee
3HAUUTENBHON Tepputopum». Kak mnpaBuiio, 3TO OTHOCHTCS HE K BHIY Kak
TOKOBOMY  (MCKJIIOYEHHE COCTAaBJISIOT OSHJIEMHUYHBbIE BHUIBI), a BHAY Ha
orpeneseHHoN yacTu apeaina. LlenecooOpa3sHo moapas3nensiTh pelKoCTh BUJIOB Ha
«IIEPBUYHYIO» — €CTECTBEHHYIO U «BTOPUYHYIO» — BBI3BAHHYIO AHTPOIOT€HHBIMU
Bo3AciCTBUAMU. [IpUuMHBI NEPBUYHON PEIKOCTH MOTYT OBITH pa3iuyHbl: 1.
9KON02UYecKUue, HalpuMep, 3TO CTEHOOMOHTHBIE BHJIbI, MPUYPOUEHHBIE K Y3KUM
HKOJIOTMYECKUM HULIAM; 2. ucmopuieckue — XapakTepHBbl JUIsl PEJIUKTOBBIX BHUJIOB
WIHM BUJOB C Y3KUM U JAU3BIOKTHBHBIM apeanoM; 3. ceocpaghuueckue — AJig BUAOB,
HaXOJSIIMXCS Ha TpaHulle apeana; 4. buonocuueckue — cueupuieckrue 6uoaoro-
DKOJIOTHYECKHE  OCOOEHHOCTHM  BHUAOB  MPEMATCTBYIOT  HMX  LIUPOKOMY
pacnpocTpaHeHuto. Penkue BHABI 4YacTO OTHOCAT K  «KJIIOYEBBIM»  WIIU
«MHAUKATOPHBIM» BuaaM (PKu3zHecrnocoOHOCTS ..., 1989), T.k. ux pasHooOpasue u
COCTOSIHUE MOMYJISIUUNA OTPaKaeT yCTOWYUBOCTh (DYHKIIMOHUPOBAHUS IKOCUCTEM.

Hcuyeszarowue BuUabpl MOTYT OBITh W PEAKMMU W JOBOJBHO YacTO
BCTPEUAIONIMECS, HO apeajq TMOAOOHBIX BHJOB IO KakoW-IMOO MpUYUHE
COKpAIllaeTCsd, MECTOHAXOXICHHUS  YHUYTOXKAIOTCS, H3MEHSIOTCS  YCIIOBHS
MECTOOOMTAaHUHN, HAPYIIAETCS WM MPEPbIBACTCS KU3HEHHBIN 1K, YMEHbILIAETCS
WIM YK€ JOCTUIJIA KPUTHYECKOTO YPOBHS MX YUCIEHHOCTb.

VYTpara MecTtooOHWTaHUI 03HAYaeT, 4TO KOJUYECTBO YYACTKOB, IMPUIOJIHBIX
JUIsL CYyLIECTBOBAHMSI BUJA COKpAIlaeTCs, a X (hparMeHTanusi NpuBOIUT K TOMY,
YTO MOAXOJALINE MECTOOOUTaHUsl IPOOSATCS Ha MEJKHUE, YacTO HU30JUPOBAaHHBIC
TEPPUTOPUH, UYTO CHUKACT KOHTAKTHI MEXIY OCOOSMHU M B LIEJIOM MPUBOAMUT K
OBICTpOMY HapyILIEHUIO SKoJiornueckux ycinoBuil (Xancku, 2015). B nene
palMOHANBHOTO TPUPOAOIONB30BAHUSA M OXPaHbl KUBOM MPUPOILI KOHUEHIHUS
MECTOOOMTAaHUs  OKa3blBaeTCs  Ba)KHEHIIEeW, T.K. HaJu4he MOIXOSIIEr0O
MECTOOOUTaHUs — 3TO OCHOBHOE yCJIOBHE BbDKHMBaHHUE omyisiuuid u BuaoB. [1o U.
XaHCKH «MECTOOOMTaHHME — 3TO HAO0Op NPHUPOAHBIX PECYPCOB U YCIOBUMU
OKpYXarolel cpefibl, ONMPEACIIAIONIMX BO3MOKHOCTh CYIIECTBOBAHNS, BRIKUBAHUS
¥ BOCIPOU3BENCHHUS MOMYJSAUUNA OPraHW3MOB, XapaKTEPHBIX M KaKOH-JInOO
TEPPUTOPUH, HA KOTOPOM BO3MOXKHO oOOMTaHue BuAa». Paspymienue
MECTOOOMTAHMUN BBIpA)KAE€TCS B HW3MEHEHHWE KOJMYECTBA, KadecTBa WU
IPOCTPAHCTBEHHON KOH(PUTYpallud MECTOOOMTaHHsI OJHOTO WiM Oojiee BHUIOB,
KOTOPOE COMPOBOXKIACTCS AeTpaaanuei, hparMeHTaIeil 1 yTpaTour Mo XO0/ISIIHIX
mecroooutanuid. [log yTpaToil MecTOOOMTaHUS TOHUMAETCS 3HAYUTEIILHOE
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COKpallleHHe 001IeH MI0IIaa MECTOOOUTaHHS WIIM €0 MOJIHOE pa3pyllIeHue.

Heas paGorbl: OLEHUTH COCTOSIHUE U MPUTOJHOCTh  MPEAJIONKEHHBIX
MECTOOOWMTAaHUWA  PEJKUX  BHJIOB  PACTEHUA B  Pa3IUYHBIX  YCIOBHSX
npupogonoibzoBanus (OOIIT, manonapyiieHHbIE WK, HAIPOTUB, aHTPOMOTEHHO
HapYIIEHHbIE YYACTKH)

OO0bexThl: Penkue BUABI pacTeHW W BUIOBBIC CITUCKH PAa3HBIX COOOIIECTB, TIC
OHM BcCTpeuaroTcs; skonormyeckue mmkansl [, H. [piranosa, I'. Dnnen6epra,
0. JlangonbTa, peruoHangbHble SKoJoruueckue mkansl b. P. [1laruesa.

Xox paboThl:

1. Ucnonb3yss Oazy «Dnopa» kadenpsl o0OIIEH SKOJOTMH MOJa0epUTe
HECKOJBKO (3-5) reoO0TaHWYECKUX OMUCAHUN (PUTOIIEHO30B, B KOTOPBIX
BCTPEYAIOTCS PEIIKME BUJIbI PACTCHUI: HAIIPUMED, PEAKUE CHIenHble BUIIbI —
aJIOHHC BECEHHHM, KOBBUIb TMEPHUCTHIA, BACWIEK PYCCKUN; KOIECUHUK
KPYIHOIIBETKOBBIN; 6010mHble — TATbYaTOKOPEHHUK TMSATHUCTHIN WU I
dykca, KIIOKBa O0JOTHAsI, MYIIKIIA BIAradUIIHAS; TO0E]T MHOTOJUCTHBIM;
Jlyeo8ble — KyMallbHUIIA €BPOIEWCKas; JIEeBSICHJI BBICOKHM, KacaTHUK
CUOMPCKHUM, STPHIIIHUK IIJIEMOHOCHBIN; JlecHble — JIMHHES CeBepHas,
TOJIOKHSIHKa OOBIKHOBEHHAsl, TpyIIaHKa 3€JICHOLIBETKOBAs; OamiMadok
HACTOSIIWN, TUIUS ONMyIICHHAS U T.1.;

2. Tlo Kpacnoit Kaure PT (2016) o3HaKOMbTECh C KaTETOPHSAMHU PEIKOCTH
JIAHHBIX BHUJIOB, a MO CIPABOYHOW JUTEpaType OMpeAeauTe UX OUOI0ro-
HKOJIOTUYECKHNE OCOOCHHOCTH U IKOJIOTUUYECKUE TTPEATIOUTCHHUS;

3. Insa ompeneneHuss KayecTBA MECTOOOMTAHMA M WX OJarONmpHATHOCTH IS
pPeIKUX BHJIOB HCHOJB3YWTE T€O00OTAHMYECKHE OMNMCAHUS COOOIIEeCTB B
YCJIOBUSIX Pa3HOTrO MPUPOAONOJIb30BAHUS,

4. Ha ocHOBe HCIIOJNB30BaHUS PaA3IMYHBIX dKojormdeckux mmkan (Ilpiranona,
Onnenbepra,  JlanmonbTa,  pEerHOHANbHBIC  IIKAJbI) OIIPENEIINTE
KJIINMaTUYECKHE, TOUYBEHHBIE, CBETOBBIE HKOJIOTMUECKUE YCIOBUS;

5. IlocTpoiite  moOMUrpaMMbl  DKOJIOTHYECKUX  (PAKTOpOB  BBIOpAHHBIX
MECTOOOWUTAaHUN C WUCIOJIb30BAHUEM PA3WYHBIX JKOJIOTMUECKHX IIMKaT W
BBISIBUTE A0MOTHYECKUE YCIIOBUS MPOU3PACTAHUS PEIKUX BUIOB PACTCHUM;

6. Onpenenute NOTEHIMAIBHYIO U PEATBbHYIO DKOJIOTHYECKYH0 BAJICHTHOCTh U
7 PEKTUBHOCTh OCBOEHHUSI DKOJIOTHYECKOTO MPOCTPAHCTBA KOHKPETHBHIMU
[EHOTIONYJISIIIUSAMHU BUJIa B Pa3HBIX YCJIOBUSAX MPUPOAOIOIL30BAHUS MPU
noMoiny koddduimenta skonoruveckoit sddexrtuHoctn (K.ec. eff.)
(Oxomornueckue mkansi..., 2010), meTon onucan Beiiie (3aganue Nel3);

7. Ins  KoMIUIEKCa DKOJOTHYECKUX (DAaKTOPOB  HUCIOJIB3YWTE  TMOHATUS
«TOJIEPAHTHOCTU» U «OMOHTHOCTHY BHUJIOB.

B ocHoBe pazaenenuss BUAOB MO (paklysIM BAJICHTHOCTH JIGKUT JKCIIEPTHAS
oneHka skonornueckux mkain J.H. L{piranoBa, 1yisi KOHKpETHOTO BU/IA, COTJIACHO
KOTOPOUN CMeHO8AIeHMHbIMU CAUTAIOTCS BHUJIBI, 3aHUMAlONue MeHee 1/3 mikansbl,
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aspusanenmuviMu — 0Oonee 2/3 MIKanbl, OCTAJbHbIE BHIbBI — Me308aleHMHbIE.
[Tomymsiuyi CTCHOBAJICHTHBIX BUJIOB XapaKTEPU3YIOTCS HU3KOW TOTEHITMATBHON
AKOJIOTHYECKOHN BasieHTHOCThI0 (PEV) m MoryTt Belep:kaTh JIMIIb OTpaHUYEHHBIC
U3MEHEHHUSI DKOJIOTMYECKOTO (aKkTopa, a MOMYJSAIUN IBPUBAICHTHBIX BUAOB (C
BBICOKOW TMOTEHIMATHHONW SKOJIOTHYECKONW BaJCHTHOCTBHIO) CIIOCOOHBI 3aHMMATH
pa3IMYHbIE MECTOOOWTaHWS C YPE3BBIYaHO W3MEHYMBBIMHU YCJIOBHSMH TIO
naHHomy (paktopy (DKoJornyeckue mKansl..., 2010).

[Ipeanonaraercsi, 9To JUIsl XapaKTEPUCTUKN OTHOIIECHUS KOHKPETHOTO BHUIA
K COBOKYIIHOMY  BO3JCHCTBHIO  HECKOJBKHUX  (PAKTOPOB  II€IeCO00pa3HO
WCITIOJI30BaTh TIOHSTHE CTEHO-ME30-3BPHOMOHTHOCTh. Kaknmpiii Bua o0Omamaer
HA0OpOM BENWYMH TIOTCHIIMAIBHBIX OSKOJOTMYECKHX BAJICHTHOCTEH, YHCIIO
KOTOPBIX COOTBETCTBYET YHCIY paccMaTpuBaeMbIX ¢akTopoB. COOTHOIICHHE
CYMMBI TTOTCHITMATBHBIX JKOJOTHYECKHX BAJICHTHOCTEH KOHKPETHOTO BHIIA C
YHUCJIOM IIKaJd U C YYETOM TOTO, YTO BKJIAJl KKJOM IIKAJbl PaBEH €AUHUIIE, TAeT

Mepy CTEHO-3BPUOMOHTHOCTHU WK MHAEKC TonepanTtHocTH (It) konkpeTHoro Buma;
It = X PEV / X mkan paccMarpuBaeMbix (akTopoB (1)

Jlms pacuera KIMMATHYECKOTO MHAeKca TojepantHoctd (It xmmm.)
ooweunstor 4 mkansl J.H. Ipiranosa (1983): Tm — tepmoxumatruanocTts, Kn —
KOHTUHEHTaJbHOCTh KiuMaTa, Om — OMOpPOKIMMATUYHOCTh, OMPEEISIONas
CTENEHb AapUIHOCTU-TYMUAHOCTH KiuMarta; Cr — KpUOKIMMaTW4eckKas IIKasa
OTIPEJIEIISIET CYPOBOCTb-MSTKOCTh 3UMBI, C YU€TOM CPEIHEN TeMIlepaTyphbl camoro
XOJIOJTHOTO MECSIIA;

Jlns mouBeHHOro uHAekca tonepantHoctd (It mous.) — 5 mkam: Hg —
YBJIQXXHEHHE MOYBBI, I — cojeBoro pexxuma; Nt — azoTooGecreuennoctn; RC —
kuciaotHocTH; TH — mepeMeHHOCTH yBIaKHEHHS MIOYB; MOKHO JOOABUThH M IIKATY
ocBemenHoctu-3areHeHus (LC). Ilpu pacuere oOIIero MHAECKCA TOJIEPAHTHOCTH
OOBEIUHSIOT KIUMATHYCCKHUE W IOYBCHHBIC DKOJIOTMYECKHE IIKAJIBl, a TaKxke
IIKaJTy OCBEIIEHHOCTH-3aTeHeHus (DKOJIOTHYecKre mKakbl. .., 2010).

Bumpl mo rpymmam TOJEPAaHTHOCTH W MO (paKIHsIM IKOJIOTHIECCKOMN
BaJICHTHOCTH PACIIPEACIIAIOTCS 0 SIMHOMY IIPUHIIUITY:

CTEHOBAJICHTHAs U CTCHOOMOHTHAS — IOKa3aTeNlb BaJCHTHOCTH WA MHJIECKC
TOJIEPAHTHOCTH He npeBbiaet 0,33;

FeMHUCTHOBaJICHTHAsI U reMucteHoOnonTHast — ot 0,34 1o 0.,45;

Me30BajaeHTHas U Me3oouoHTHas — oT 0,46 1o 0,56;

reMUDIBpPUBAJICHTHAs U HeMUAIBpuOHoHTHas — Ot 0,57 1o 0,66;

ABpUBAJICHTHAs U 3BprOUOHTHAs — OT 0,67 U BbIIIE

JlomosiHUTEILHOE 3a]aHUE:
8. MoHO paccyuTaTh MOJA00HBIE XapAKTEPUCTUKHU HE TOJBKO JJII M3y4aeMbIX
pPeIKUX BHUJIOB, HO U JIJISI BCEX BUJIOB PACTECHUN KOHKPETHOTO (DUTOIIEHO3a U

IOCTPOUTHb I'MCTOI'paMMbI IMPOUCHTHOI'O COOTHOLICHHA BHIOB paCTCHI/Iﬁ 110
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CTEHO-3BPUOMOHTHOCTHU ISl K&XKIOTO KOHKPETHOTO MECTOOOUTAHMS;

9. OmnpenenuTh Kakue BUJBI IO CTEHO-ME30-3BPUOMOHTHOCTH MPeo0IaatoT B
pPa3IUYHBIX MECTOOOWTAaHWSAX, M OXapakTepu3oBath 3A(HHEKTHBHOCTH
JTAaHHOTO METO/1a;

10.IlpoBeaute  MOMOTHUTEIHLHO  DKOJIOTO-(QUTOLICHOTHUSCKUN  aHaIu3
(UTOLIEHO30B, BEIOPAHHBIX MECTOOOUTAHUI;

11.Cnenaiite BBIBOJBI O OJIATOMPUSTHOCTU WM HE MPUTOJHOCTH BHIOPAHHBIX
MECTOOOMTAHUHN AJIS1 TOTO UIIM MHOTO PEJIKOTO PACTECHUS;

12.0uenutre  3(Q(PEKTUBHOCTH  HWCMOJB30BAaHMSA  pa3HbIX  I[IKal s
MECTOOOUTAaHUHN TeX WJIM UHBIX BUIOB.

3auartue 17. Hcnonv3oeanue pacmenHuil 6 uenax UHOUKAUUU U UbICKAHUL
NOYBEHHBIX, ZUOPOTOZUYECKUX U 2€0]102UYEeCKUX YCI06UTL

Oob0ocHoBanue mpoOJiembl: TecHeWmas B3aMMOCBA3b  PACTEHUHA  C
OKpYXalOLEel Cpeloil MOXET HCIOJIb30BaThCsS ISl U M3BICKAHWA TMOYBEHHBIX,
TUAPOJIOTHYECKUX U T€0JIOTMYECKUX YCIOBHIMA

Kparkas xapakrepucTuka

OcHoBoit OMOMHOVKAIIMM  SBJISIETCS  TECHEWIIasg  B3aUMOCBA3L U
B3aMMOOOYCIIOBJIEHHOCTh BCEX sBJIEHUW mpuponbl. B. B. JlokyyaeBbiM ObLIO
Pa3BUTO TPEJACTABICHUE O TOYBE, KaK 00 0COOOM €CTeCTBEHHOUCTOPHUYECKOM
o0pa3oBaHUU; OCOOCHHO YETKO TMPOSBISIOTCS B3aUMOOOYCIOBJICHHBIE CBSI3H
IIOYBEHHOT'O W PACTUTEIIBHOTO MTOKPOBA.

[Memonnaukanuio (MHIUKAIMS TIOYB) U TUTOMHIUKAITMIO YAaCTO OOBEAUHSIOT B
T€OMHIUKALIUIO.

I'mpponHaukanuss — WHOMKALMSA TPYHTOBBIX BOJ, OCHOBBIBA€TCS Ha
OCOOCHHOCTH MHOTHUX pPAcTEHUM pa3BUBATLCA JIMIIb TMPU CBSI3M HX KOPHEBOU
CUCTEMbl C BOJIOHACHIIICHHBIMH TOPU3OHTaMHU. 37€Ch, KaK U B 00JacTu
JUTOUHIUKAIIUU, HCIOJIB3YIOTCS PACTUTENIbHBIE COOOIIECTBA C TOCIOACTBOM
IIyOOKOKOpHEBBIX pacTeHuil. I[lpu reoGoTaHWYECKOW WMHAMKALMK BO3MOXKHO
OIICHKa MHHEpaJIu3alMd TPYHTOBbIX BoA. Ilpm »>TOoM  mokaszarensmu
BBICOKOMHHEPAIM30BAHHBIX TPYHTOBBIX BOJ SIBJIIFOTCS 4acTO T€ € COOOIECTBa,
KOTOPbIC UHAUIUPYIOT U COJIEHOCHBIE MOICTUIAIONINE U TOPHBIE MTOPO/IBI.

Nuaukanus MoOJIE3HBIX HMCKOMAE€MbIX BO MHOTOM OTJIMYAETCA OT APYTUX
HaIpaBJIeHUN WHIANKAIMOHHON Teo0oTanuku. [1o xapakTtepy CBSA3U C MHIUKATOM,
VMHJIMKATOPBl JEJSATCA HA IMPsAMBIE, HWMEIIIME HEMOCPEICTBEHHYK) CBS3b C
VMHJIMKAaTaMHA, WU KOCBEHHBIC, CBSI3aHHBIE C HMHIAUKATOM Ye€pe3 MPOMEKYTOUHOE
3B€HO. Hampumep: KOCBEHHBIM WHIHUKATOPOM JAU3BIOHKTHUBHBIX TEKTOHHUYECKHX
HAPYLWICHUN 3€MHOM KOPBl SBJISIOTCA NPUYPOUECHHBIE K HHUM  IOJOCHI
BJIArOJIIOOMBOM  ME30 - H TUAPOPUTHON PpACTUTEIIBHOCTH, CBS3aHHBIE C
BOCXOJIAIINM JIBH)KEHUEM TPYHTOBBIX BOJ IO pa3phIBaM.

B kadecTBe TMpsSIMBIX HHJMKATOPOB 3A€Ch MCIOJB3YIOTCS OOBIYHO HE
pacTuTenbHble COOOLIECTBA, @ OTJEIbHBIE BU/bI, MEIKUE BHYTPUBUAOBBIE (HOPMBI
pacTeHul, a Takxke Tepatbl ((opMbl ¢ aHOMaIbHBIMU OCOOCHHOCTIMH). B ocHOBe
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WHIUKAIIMA TIPH 3TOM JIEKAT yCTAHOBIIEHHBIE HAOMIOJACHUSIMU (DAKThl O CHILHOMN
dbopmooOpasyrolieid pojad MHOTMX COEIUHEHUH, a Takke O MaTOJIOrMYeCKOM
BJIUSHUM HUX HA BHEIIHUW OOJMK PAcTeHHs — €ro OKpacky, MOP(OJIOTHIO €ro
OpPraHOB M HAa HUX TUNWYHBIE mponopuuu. KocBeHHas WHAUWKAUSA MOXKET
MPOU3BOJAUTHCS W MO COOOMIECTBAM, €CIM OHHM OOO03HAYaIOT JIUTOJIOTMYECKUE
pPa3HOCTH TMOpPOA, C KOTOPBIMH CBsI3aHA PACHPOCTPAHECHHE OIMPEAECIEHHBIX
MOJIE3HBIX HCKomaembiXx. Ho Takue KOCBEHHBIE WHAMKATOPHl HMMEIOT OOBIYHO
JIOKaJIbHBIN XapakTep, U MO3ITOMY MPAKTUYECKOE 3HAUYECHUE UX OTPAHUYCHO.
Hnouxamopwl 2opnvix nopoo, no8eEPXHOCMHBIX OMIOHCEHUU U

NOJIe3HbIX UCKONAEMbIX

Haubomee TecHble CBS3M PACTUTEIBHOCTH C TOPHBIMH IOPOJaMHU
HaOJII0/IA0TCS B TYHJIPOBBIX U JIECOTYHAPOBBIX JaHAIIa(TaX.

B necotyHnpax AnaTuToB K HU(EITUHOCOAECPIKAIIUM TTOPOJaM MPUYPOUYCHBI
UBHSIKUM U CyOalbIUICKUE Pa3HOTPABHBIC JIyra, a K JAPYTUM IMOPOJaM - 3apOCiiv
MOXCOKEBEIIbHUKA U 37akoBble Jjyra. B cpemneropesax CasHOB Ha CHIIBHO
MeTaMOP(HU30BaHHBIX MECYAHUKAX MPeo0sIalaloT JHUIIAWHUKOBBIE TYHJIIPBI, Ha
M3BECTHSIKAX - TYHJIPOBBIE PA3HOTPABHO- TPABSHHUCTHIE aCCOIMALIUM, HA BBIXOAAX
IPAHUTOB - MOXOBBIE TYHAPBI.

B necHoli 30He Ha CeBepHOM Ypasie K OJMBHHOBBIM MOPOAAM MPUYPOUECHBI
CyXue€ TpaBsSHbIC COCHSAKH, a Ha MeTaMOp(PHUUECKHX CJIaHIIAX PaCIPOCTPAHEHBI
ChIpbIC MIIKUCTBIC €JIbHUKU M TuXTauu. ['paHuTHbie MaccuBbl B KokdeTaBckoit
0o0JJacTU ~ TOKPBITBI ~ PEAKOCTOMHBIMU  JIMIIAMHUKOBBIMM ~ COCHSIKaMH,  a
MHOTOYMCJICHHBIC TPEUIMHBI B FPAHUTAX 3aHSThI TPABIHBIMU OCPE3HIKAMMU.

B necax O6miero CeipTa Ha TIIMHUCTBIX CIIAHIIAX COCHA, AYyO, JKIa, OCHHA
MPUOOPETAIOT YPOJIUBYIO, HU3KOPOCITYIO (hopMy.

B mycTeiHHBIX TOpax tora CpeaHeil A3un Ha BhIXOJaX U3BECTHAKOB OOBIYHbI
JIEpEBbsl U KYCTAapHUKH, HA 3aCOJICHHBIX TJIMHAX U MEPrelisX - MOJyKyCTapHUYKH,
a Ha TeCYaHWKax M TaJICYHUKAX - TMOJYKYCTapHUKU U KcepodutHbie TpaBbl. K
MOCTOSIHHBIM ~MHJIMKAaTOpaM Mejda M M3BECTHSAKOB OTHOCSTCS CTEIHbIE U
noJynycTeiHHBIC Kanbliehunbl (Hyssopus cretaceus, Thymus cretaceus, Jurinea
cretacea, Anabasis cretacea u zp.), 4TO OJYUYHIIO OTPAKECHHE JAKE B MX BUIOBBIX
Ha3BaHUSIX.

bosbiioe 3HaueHMEe MUMEET U3YYEHHUE WUHAWMKAUUOHHBIX CBA3EU PACTEHUN C
re0JIOro-reoMopoJIOTHYECKUMHU  YCIIOBUSIMHU, JIMTOTEHHONW OCHOBOM JaHamadra,
MaTEpUHCKUMH MOYBOOOPA3YIOIIUMHU TTOPOIAMH.

B nop3zone ceBepHbix mnycTthiHb Cpemneir Asum u  Kaszaxcrana «
WHMKATOpPaM THIICOHOCHBIX TJIMH OTHOCSTCS coobmiecTBa Anabasis salsa, Atriplex
cana, Limonium suffruticosum, Camphorosma monspeliaca, nepecnauBaromuxcs
CYTJIMHKOB, cymecedi u meckoB Artemisia terrae-albae, A. lerchiana, Anabasis
aphylla, oxenesneHHbIX MecKoB W mecyanukoB - Arthrophytum pulvinatum, A.
lechmannianum, meckoB u cymeceit - Stipa capillata, meckor -Artemisia
tschernieviana, Leymus racemosus, Agropyron fragile, cuibHO3acOIEHHBIX
nancTeIX oTioxkenuin - Halocnemum strobilaceum, ussectaskos - Convolvulus
fruticosus, Anabasis brachiata, A. truncata. B mon3oHe FOKHBIX TYCTHIHb, B
yacTHOocTH B Kapakymax, K MHAMKAaTOpaM COBPEMEHHBIX IOJBHXXHBIX IECKOB
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OTHOCATCSl Takue TcaMMOQmIbl TiepBoro mopsaka, kak Calligonum arborescens,
Stipagrostis karelinii, Eremosparton flaccidum, apeBHE’0/I0BBIX 3adCpHEHHBIX
neckoB - cooOmectBa Haloxylon persicum - Carex physodes, apeBHeaenbTOBBIX
TJIMHKUCTHIX oTioxeHui Temkena - Salsola gemmascens, ceBepo-adraHckux pek —
Artemisia badhysi, npearopuo-ieccoBbix otiaoxenuin - Poa bulbosa, Carex
pachystyus. B 3aBosbkbe K CHIPTOBBIM TJIMHAM HEOTCHA MPUYPOUYCHBI aCCOIMAIIUH
Stipa lessingiana, meckam M cymecsM mnajeoreHa - Stipa pennata, meprensm u
TJIMHAM BEpPXHEro Mmelna — coodmiectBa ¢ yuactuem Anabasis cretaceae, Lepidium
meyeri, TIIMHaM | TIeCYaHWKaM HWbKHero Meia - Artemisia pauciflora. Maaukatop
TIIMHUCTBIX OTJIOXKEHUH - OmropryH (Anabasis salsa) maer Ha rimmHax pasHOTO
BO3pacTa 3aMETHO OTIMYAIoIuUecs (POPMBI.

[TocToSSHHBIMH, WM YHUBEPCAIBbHBIMH WHAMKATOPAMH MECTOPOXKICHHM
MOJIC3HBIX UCKOMAEMBIX CITY>KaT BUBI, MPUYPOUECHHBIE UCKIIOUYUTENLHO K TIOPOaM
U T10YBaM C OIpeAeSIEHHOU reOXMMHMUYECKON MMHepalu3alued U He
BCTpEYAIONIMECS B UHBIX YCIOBUSIX. B Hactosdiiee Bpemsi BBISABICHBI PaCcTCHUS-
WHJIUKATOPHI TOBBIIEHHOTO COJIEPKaHMS B MOYBAX M MOPOJAX XpOMa, MapraHiia,
HUKEJS, ME/IM, LIMHKA, CeJIeHa, JKeJe3a, KobalbTa, 0JIoBa, CBUHIIA, cepedpa, 30J10Ta
u npyrux (Bunorpanos, 1964). ConepxaHue 3TUX 3JEMEHTOB B 30JI¢ paCTEHUM-
VHIUKATOPOB yBenmuuBaetca 10 10-15%. B wactHOCTH, HWHAMKAaTOpamu
MOBBIIIIEHHOTO 00OTaIleHHs TTOYB IIMHKOM CIIy)KaT HEeKOoTophie BUbI pozaoB Viola,
Thlaspi, ko6ansToMm - Crotalaria juncea, Silene, Meapio - OTIEIbHBIE BUILI MAKOB,
ceena Astragalus sp. ITokpacHeHWe W TMOXEITEHUE JUCTHEB W CTEOJIeH, Kak
MPaBUJIO, BbI3BaHO M30bITKOM Mo, Zn, Fe. Xopo3 u obeciiBeunBaHue MPOUCXOIUT
noJ BiussHueM oboramenns nous Ni, Cu. [lox Bnusauem Mg, Fe, Zn y pactennii
MOXET IMPOUCXOIUTh MU3MEHEHHE OKpacku BeHUYMKOB. B lleHTpanpHon fAxyTun
OJIBIIATHUKOBBIE rpynmupoBku u3 Duschekia fruticola ¢ rycTeIM TpaBsiHBIM
MOKPOBOM, TPUYPOUEHHBIE K BBIXOJIaM KHUMOEPJIMTOBBIX TIOPOA, CIIyXaT
KOCBEHHBIM MHANKATOPOM MECTOPOKIEHHUH aMa3oB.

3HAUUTENBHBIN MHTEPEC MPECTABISET BHISBICHWE WHIUKATOPOB HEPTH U
raza. B ycioBusix MoOBBIIIEHHON OYTUMHUHO3HOCTH OTMEYEHBI TUTAHTU3M y BUJIOB
pona Suaeda, Salsola orientalis, Anabasis aphylla, BropuuHOoe mnBeTEeHHE Yy
Pyrethrum, Bropuunas Bereramust - y Agropyron fragile; mosisieHue HapoCTOB,
WCKPUBIICHUH - Y BUJIOB CEMEMCTBA MapEBBIX; BHITSHYTHIX (CBEUYKO- BUAHBIX) (OpM
- y Atriplex cana, Nanophyton erinaceum; mapoBugabix ¢opm - y Salicornia
europaea, BuaoB poaa Petrosimonia yrHeTEHHOCTb, KapJIMKOBOCTH - Y
Halocnemum strobilaceum, Anabasis brachiata. B IToBomkbe cONps)EHHOCTD C
HEe(PTAHBIMU 3ajie)KaMu OOHAapy)XeHa y KaMEHHUCTBIX CTENel, acCOUMalMi C
yuactueM Stipa lessingiana.

DKoJoru4ecKasl rpylmna — rpylna OpPraHu3MOB, CXOJHO pearupyromux Ha
JeicTBUE Kakoro-mubo ojHoro (Gakrtopa cpenbl (OCBEIIEHHOCTb, BIIAYKHOCTD,
TEeMIlepaTypa, KHUCJIOTHOCTh WM 3aCOJICHHOCTh MOYBHI W T.I.). MHAMKaTopamu
MOTYT SIBJISTHCS Takke CTEHOOMOHTHBIE BHUJABI PACTEHUM, TpeOyromiue OcoObIX
YCIIOBUH.

Heas padotbl: Omnpenennuts 3KOJOTMYECKHE YCIOBHUS IOYBBI, PACIIOIOKEHUE
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YPOBHSI 3QJIETAHUS TPYHTOBBIX BOJ M UX COCTaB, BBIIBUTH PA3JIMYHbBIE KOMIIOHECHTBI
cpenbl (MUHEpaldbHbIE DJJIEMEHTHI, KHCJIOTHOCTh WJIM 3aCOJICHHOCTh IIOYBHI,
HEJIOCTATOK JTMOO MEepPEen30bITOK T€X WM MHBIX BEIIECTB, 3aJIETAHNUE U3BECTHSIKOB,
TOpQOB U T.JI.) HA OCHOBE T€000TAaHUYECKUX OMUCAHUIN PaCTUTEIHLHOCTH.
OO0bexTbl: BuHIOBBIE CHHCKM pa3HbIX COOOIIECTB; HSKOJOTUYECKHUE IIKAJIBI
. H. piranosa, I'. Dnnenbepra, J. JlanaonsTa, CHUCKUA pacTeHUI-UHANKATOPOB.

1.

XoJ paboThl
Hcnonp3yiiTe peanbHbie TeoOoTaHWYeckue ommcanus w3 bJl  «Diopay,
NPUBE/ICHHBIEC B MPHJIOKEHNUHU WJIN BBIIAHHBIC TPEMOIaBATEIIEM.
Ecnu reoboTaHnveckue OMUCAHUS COJACPKAT JIMIIb TEKCTOBBIE 3HAYCHUS
oOmHs, TepeBeUuTe TEKCTOBbIC 3HAUYCHUs OOMIMA B OajsIOBBIC MO TaOJIHIIE
nepeBoa.

Ta6muma 3
Tabauna nepeBo/ia TEKCTOBBIX 3HAYEHUI 00MJIHS B 0a/U10BbIE

O6wuue 1o TekcToBoE O6uue B

Hpyne o0o3HaveHue | bamax
oowmms

sol el 1
sp 2
Copl COIOM 3
Cop2 4
Cop3 JIOM 5

BriOepuTe sKoJOTHYECKHE MIKAIBI, HAnOOoJIee MOAXOASIINE IS BBITIOJHCHHS
3amadus 4 u oOpaboraiiTe Mo HUM reoboraHudeckoe omucanwe. CkadaTh
skosornueckue mkanel J[. H. [piranora, I'. Dmnenbepra, 3. JlanmonbTa
MOXHO Ha caiite «llenoponn necoB EBpomneiickoit Poccum -
http://cepl.rssi.ru/bio/flora/main.htm». OOpaboTka CHUCKOB pacTeHUH IO
mkanam J[.H. IlpiranoBa, I'. Dmienbepra u 3. JlangonbTa aHaJorM4yHa
TakoBOU B pabore 15.

Ha ocHOBe reo0OTaHMYECKUX ONUCAHUM — COCTaBa BUJOB PpPACTEHUU
PaCTUTENIBHOTO COOOIIECTBA ONPEICTUTE:

- YCIIOBUS BJIQXXHOCTH MOYBBI U YPOBEHB 3aJIETaHUSI TPYHTOBBIX BOJI;

- MOYBEHHBIC (haKTOPHI — a30TO00ECIICYCHHOCTH (ITOYBEHHOE IIJIO0OPOJINE),
KHCJIOTHOCTb, TPaHYJIOMETPUYECKHI COCTaB TOYBBI (MIECKH, CYIEChH,
TJIMHBI, pa3pyUIEHHbIE U3BECTHSIKU, TATUYHUKA U T.11.);

- coAep)KaHHUE PA3IMYHBIX JIEMEHTOB — OPraHUYECKUX BEIIECTB, KAJIbIIHS,
HaJMYue MHHEPAIBHBIX BEIICCTB — COJIeH, XUMHUYECKHE OCOOCHHOCTH
nopoJi (TUIICOHOCTHOCTh, OXEJIE3HEHHOCTh, KapOOHATHOCTh, 3ajieraHue
Topda u ap.);

BrisiBuTe cpeay BUAOBOIO COCTaBa PACTCHUM HA Ballled IUIOMAJKA BUIbI-
UHAUKaTOpbl. Ha OCHOBE 9SKOJIOTMYECKMX TPYIN pacTeHU U UX
WHJIMKAIMOHHBIX OCOOCHHOCTEH JalTe OLIEHKY COCTOSHUSI DKOJOTHYECKUX
YCIOBUM M BBISIBUTE HAIMYME MPUPOJHBIX BOJ, TMOBBIIIEHHOE WU
MOHW)KEHHOE COJCPKAHUE XUMHUUYECKHX JJIEMEHTOB, OIPEICIUTE, YeM
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BBI3BAHO 3aCOJIEHUE MOYB (MPUPOAHOE WM AHTPOTOTEHHOE) JJIs NMEPCIEKTUB
MPUPOIOTIOIB30BAHUS TEPPUTOPHH.

Hackonpko wuHQpoOpMamus, MOJTyYeHHas OT HWHAUKATOPOB, COTJIACYeTCsS C
ONMCAHUEM YCIIOBHH IIJIOMIAJKH 1O IIKaIam?

N3BecTHO, dYTO B KAyeCTBE HHJAMKATOPOB HYXXHO  HCIIOJb30BaTh
CTEHOOMOHTHBIC OpraHu3Mbl.  IIpoBephTe, HACKOIBKO CTCHOOMOHTHBIMH
ABJISIFOTCSI BUJIbI- MHAUKATOPHI, HAlJICHHBbIE Ha Ballel muomaake. st aToro
ycnoJib3yrre 3konorndyeckue maisl J[.H. [{piranoBa, Tak KkaKk OHH SBIISIIOTCS
JAANA30HHBIMA W TIOKa3bIBAIOT NPEAETBbl 3KOJOTHYECKOW TOJEPAHTHOCTHU
BUuAa. Haiiaure s  KaxJIoro mOpoBEpAEMOro  BHJA  HHAUKATOpPA
COOTBETCTBYIOIIYIO HKOJOTMYECKYIO IIKATy W MOJACUYUTANTE, CKOJIbKO % OT
CTYIIEHEN BCEW IIKaJbl OH 3aHUMAET. DTO PACCUMTHIBACTCS KAK OTHOIIEHHUE
yyciaa CTYNEHEW KOHKPETHOW IIKajbl, 3aHATOW JTaHHBIM BHUIOM, K OOIIEH
MPOTSIKEHHOCTH IIKaJIbl B CTYIICHSX.

PEV — (Amax—Amin+1) *1009%,

n

raie Amax 1 Amin - MakCUMaJlbHble U MHUHMMAaJIbHbIE 3HAUYEHHUS CTYIECHEU
IIKAJIbI, 3aHATHIX OTACIBHBIM BUJIOM; N - OOIIIEe YUCIIO CTYIEeHEH B mikaie; 1 -
no0aBisieTcsl Kak 1-e JelieHue IIKajdbl, ¢ KOTOPOro MO JaHHOMY (hakTopy
HaYMHAETCS JUAIla30H BUA.

Ecau monyuennas BenuunHa weHblie 33%, TO BHJ CTEHOOMOHTEH IIO
JaHHOMY (akTopy, a 3HAuYUT SBJSCTCS XOPOIIUM HWHAUKATOpoM. Ecmm
oomnbire 66%, TO BUA ABPUOMOHTEH, M, CIICIOBATEIIBHO, MCIIOJIb30BaTh €0 B
Ka4eCTBE MHJIUKATOPA HEJIb3S.

PacTeHusA-UHAUKATOPBI NOYBEHHBIX YCJIOBHH

Tabn. 4
PacTeHust — MHAMKATOPHI IJI0A0POANS MOYBBI
[TouBeHHOE PacteHus - HHANKATOPBI
TUIOTOPO/IHE:
BbICOKOE comepkanue| Aegopodium podagraria — CHbITE OOBIKHOBEHHAS
MTUTATETBHBIX Aegopodium podagraria - CHbITh OOBIKHOBEHHAS -
BEILECTB Chamaenerion angustifolium - MBan-uaii y3k0IHCTHBIN

Dactylis glomerata — Exa cOopHast
Filipendula ulmaria — TaBosira Bsi3oucTHas
Glechoma hederacea — Byapa mironieBuHas
Humulus lupulus - Xmens

Hyoscyamus niger - Benena uepuas

Lathyrus pratensis — HYuna iyroas

Lunaria rediviva - JIyHHHK OXXHBarOIIHH -
Poa pratensis- Msatiuk yroBoit

Pontentila anserina — JlamuaTka rycunas
Pulmonaria obscura - Menynwuiia HesicHast
Rubus idaeus - Manuna

Solanum dulcamara - Ilacnen cinaako-ropbKuii
Urtica dioica — Kpanua aBymomHast
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CpeIHee coiepKaHKe
IIUTATCIIbHBIX

BEILIECTB

Anemone ranunculoides - Betpenwumna mroTrnyuHast
Caltha palustris - Kanyxuuia 6onorHast
Dryopteris filix-mas - IIIuToBHHK My>KCKO
Euonymus verrucosus - bepeckiier 60pogaB4aThlil
Fragaria vesca - 3emisiHuKa JieCHas

Galium verum - [TogMapeHHUK HACTOSIIUI
Potentilla alba - Jlanmyatka 6enas

Pteridium aquilinum — OpJisik 0OBIKHOBEHHBIN
Sphagnum riparium - Charuym 6eperosoi
Trifolium medium - Knesep cpeanuii

Trollius europaeus - KymanpHuiia eBpornenckas

HH3KOC COACPIKAHNC
IIUTaTCJIIbHBIX

BCIICCTB

Agrostis canina — IToseBuiia codaubs

Antenaria dioica — Komaubs j1anka AByaoMHast
Calluna vulgaris — Bepeck 0ObIKHOBEHHBI
Deschampsia caespitosa — JIyroBuk gepHUCTBII
Festuca ovina — OBcsiHMIIa OBEYBS

Linnaea borealis — JIunnes ceBepuas
Politrichum commune — [MoauTpuxym 0OBIKHOBEHHBII
Rumex acetosella — I1laBenek 0OBIKHOBEHHBII
Trifolium arvense — Knesep naieHHbIi
Vaccinium myrtillus — Yepauka

Vaccinium oxycoccos — Kirroksa

Vaccinium vitis-idaea — Bpycuuka

HEKOTOPBIE BUJIbI TMIIAWHHUKOB

Taoi.

Pacrenus — HHAUKATOPbI KUCJIOTHOCTH ITOYBbI

5

pH [HasBanme| Xapakrepucruka
3,5- [Cumbrok | Ocobo 6emubie moussl | Avenella flexuosa - I{yuka usBuarctast (OBCHK
4,5 | ucnple |(ecku U cyrnecu), M3BUJINCTBIN)
0UroTPOQHBIH TOPD Calluna vulgaris — Bepeck 00ObIKHOBEHHBII
Chamaedaphne calyculata - BoioTHbIi MupT
OOBIKHOBEHHBIN
Eriophorum vaginatum — Iymuia BraranumisHas
Ledum palustre — barynpHuK GOTOTHBIN
Nardus stricta - bemoyc Topuaruii
Rumex acetosella — I1]aBenex 0OBIKHOBEHHBIH
Vaccinium oxycoccos — Kiroksa
4.6- | Kucnsle | Benuble moyBeI Agrostis canina — IToneBuia codaubs
5,5 CyXOMOJbHBIX JIyroB 1 | Picea abies - Enb 0ObIKHOBEHHAS
COCHOBBIX 00poB, Topd | Pinus sylvestris — CocHa 0ObIKHOBEHHAS
MEePEeXOIHBIX OOIOT Vaccinium myrtillus - Yepuuka
Vaccinium uliginosum - I'ory6uka
Vaccinium vitis-idaea - bpycuuka
5,6- [Cma6oxkuc| HeGorarsie Antenaria dioica — Komaubs yianka AByioMHast
6,5 JIBIE  [[TOJI30JIMCTBIE U Bidens tripartita - Yepena tpexpasnenbHas

TOp(hsIHBIE TOYBBI

CYXOJIOJIbHBIX JIYTOB,

Deschampsia cespitosa — Il]yuka gepHucras
Equisetum sp - pa3nudHbIe BUIBI POIa XBOII
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€JIOBBIX M CMEIIaHHBIX
1eCOB, OCTHBIX
HU3HHHBIX JYTOB U
00JI0T

Hieracium umbellatum - SIcrpebunka 3oHTHYHAS
Rubus saxatilis - Koctsauka

Trifolium arvense - Kiesep moseBoit

Veronica officinalis - Beponuka siekapcTBeHHast
Viola tricolor - ®uanka TpexiBeTHast

6,6- [Heiitpans| JoBonsHO OoraThie Achillea millefolium - TeicauenucTanK
7,2  |HBIC [MOYBHI (JTyTOBBIE, OOBIKHOBCHHBIN
cyriauHKK) noiiMeHHbIx | Alnus glutinosa - onbxa uepHast
TyroB, HU3UHHBIX JyroB | Alopecurus pratensis - TUCOXBOCT JIyrOBOM
1 1yOpaB Briza media - Tpsicynka cpennsis
Centaurea jacea - Bacuiek 1yroBoii,
Dactylis glomerata - Exa coopuas
Festuca pratensis - oBcsHuIa TyroBas
Lathyrus pratensis - urHa JiyroBast
Medicago sativa — morepHa moceBHast
Phleum pratense — TumodeeBka JryroBast
Poa pratensis - MaTIHK JTyroBoit
Trifolium sp. - BubI pojia KiaeBep
7,2- |Ulenoun | BoraTbie moYBskI Aster alpinus - AcTpa anbnuiickas
7,5 [pie (4epHO3EMBEI, Convolvulus arvensis - BeroHok mosieBoii
peke KarTaHoBbIe) cTeneld | Eremogone saxatilis - [Tecuanka BeicoKast
o 9,5 [1yCTHIHD Festuca regeliana - OBcsauna Perens

Halimione verrucifera - JIebena 6opoaaBuaTast
Sinapis arvensis - ['opuuia moyieBas
Trifolium fragiferum - KieBep 3eMastHiYHBIH
Tussilago farfara - MaTb-u-mauexa
OOBIKHOBEHHAs

Anemone ranunculoides - Berpenuria moTuyHas

3anstue 18. Memoowl nuxenounouxkayuu 6 ouexnke Kawecmea 603oyxa (Munoekc

ammocghepnoii uucmomot (MAY) u Unoexc noneomonepaumunocmu (UII)

Ob6ocHoBaHMe NMPoOIEMBI:
bnaronaps

CBOEMY YHMUKAJIBHOMY
YYBCTBUTEIBHBIMM K 3arpsi3HEHHUIO BO3JyXa OpraHu3MamMu. OTO MO3BOJIAET

CTPOCHUIO  JIUIIAHHUKU

HCIIOJIB30BAaTh UX B KAYCCTBC 6I/IOI/IHI[I/II(3T0pOB YUCTOTHI BO31yXa.

Kparkas xapakrepucTuka

SABJIIOTCA

JIMXeHOMHIMKALUA — 3TO YacThb OWOMHIMKAIIMM, B KOTOPOH B KauecTBe
VHJMKATOPHBIX  OPraHU3MOB  MCIIOJB3YKOTCS  JUIIAWHUKU.  JIMmanHuKH
IPEJICTaBISIIOT CO00M CBOEOOpa3Hyl0 TPYIIY KOMIUIEKCHBIX OPraHU3MOB, TEIO
KOTOPBIX BCETJa COCTOUT M3 JIBYX KOMIIOHEHTOB: Iprda U BOJOPOCIIH, C CIOKHBIM
MeTab0IMYECKUM PABHOBECUEM MEXKY 3TUMHU JBYMsI OPraHU3MaAMHU.

OcHoBHbIE (DaKTOPBI, BO3JACHCTBYIOIIME HA JUIIAWHUKM — BIIAXHOCTD,
OCBELIEHHOCTh, TEMIIEpPATypa; KpPOME TOr0, OHHU OYEHb YYyBCTBUTCIbHBI K
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3arpsi3HEHHUIO BO3yXa.

Oco0y10 U3BECTHOCTD JHUIIAMHUKN TPUOOpPENH B TOCIEHEE BpeMsl, KOTAa UX
CTJIM HCIOJNBb30BaTh B KauecTBe OWOMHAMKATOPOB 3arpsi3HeHus. To, YTo
JUIIAMHUKYA pearupyroT Ha 3arpsi3HeHue Bo3ayxa, Obulo 3amedeHo emnje B XIX
Beke. BUIOBOW COCTaB JNUIIAHHUKOB B WHIYCTPUAIBHBIX U OKPAWHHBIX pallOHAX
pa3nnyYaeTcsl HACTOJIBKO CUJIBHO, YTO YYEHBIE CTalM BBIACHATH JIUIIANHUKOBBIC
30Hbl. BmepBbie Takue 30HBI ObUIM  BbIAENEHB B CTOKrojibMe: 30HA
"TUIIAHUKOBOM MYCTHIHU', T/A€ JHUIIAWHUKKA TIOYTH OTCYTCTBYIOT, ''30HA
COpEBHOBaHMUs", TJI€ BUJIOBOM COCTaB JIMIIAWHUKOB O€/IEH, a caMu OHU 00JIa/IatoT
MOHMKEHHOMW XKU3HECITOCOOHOCTHIO U ""HOpMasibHas 30HA".

N3 BCEX JKOJIOTUYECKUX rpyni JUIIAaNHAKOB HauOOoIbIICH
YYBCTBUTEIBHOCTHIO OOJAAAIOT JIMIIAWHUKU-3NU(PUTHL, pacTylue Ha KOpe
JIepeBbeB.  UyBCTBUTENBHOCTHh  JIMIIAWHUKOB K  3arpsA3HEHHUI0  BO3JyXa
OTpeJeNsieTCsl:  CUMOMOTHYECKOW  MPUPOJoH;  OombInoi  aOcopOLMOHHOM
MOBEPXHOCTHIO (BCE BEILECTBA, BKJIIOYas ra3000pa3Hble U PACTBOPEHHBIE B BOJE
MOJUTIOTAHTBI,  TOTJIOMIAIOTCS  BCEH  TMOBEPXHOCTBIO  TaJioMa);  BBICOKOM
rUIpO(PUIBHOCTBIO; Cpeloil oOuTaHus (OCaKH, CTEKAIOLIME MO CTBOJY, COJIEpKaT
3HAUUTEIHLHO 00JIe€ BHICOKME KOHIIEHTpAIMU TOJUTIOTAHTOB, Ye€M OCAaJKUd Ha
OTKPBITBIX MECTaX); IITUTEIHHOCTHIO )KU3HHU.

VY CTaHOBIJIEHO, YTO MPH MOBBIIIEHUN CTENEHU 3arps3HEHUS BO3/1yXa MEPBbIMU
MCYE3al0T KYCTUCTBIE, 3aT€M JIUCTOBATHIE U MOCIEAHUMHU — HAKUIHBIE (HOPMBI
JUIIAUHUKOB. M3 KOMIIOHEHTOB 3arpsA3HEHHs BO3AyXa Ha JIMIIAWHUKA
OTPULIATEIBHOE BIUSIHUE OKA3bIBAET IBYOKHCH CEPHI.

B xon1e 60-x ronos B ctonun u Kanane Obuti HE3aBUCUMO JPYT OT JIpyTa
pa3paboTaHbl METO/IbI JINXEHUHANKALUOHHOTO KapTUPOBAHMS 3aTPSI3HEHHOCTH
aTMOC(EpHOro BO3/1yXa Ha OCHOBE M3YUYEHUS JIMIIAWHUKOBBIX TPYIITUPOBOK
(cuHY3Mi1) U BBIYUCIICHHS HHICKCOB, OTPAXKAIOIINX BIUSHUE 3aTPA3HEHUS BO3TyXa
Ha jgumaiinuky . (Le Blanc, De Sloover 1968, 1970; J.Maptun, X. Tpacc, 1968,
1985). Tpamunmonno B 3anagHoit EBponie ucnonssyercs Munekc armocdepHbIit
uyrctothl (MAY, IAP - index atmospheric purity), a B Poccuun uHaekc
nosneoroaepantTHocTu (MII).

Heab: Jlns ocBO€HUS METOJAUMK MNACCHBHOM JIMXCHOMHAUKAIMH OCBOUTH
MpaBUJIa 3aJI0KEHUS MPOOHBIX TIJIOINIA/ICH, 03HAKOMHUTHCS C MMPUEMaMU U3MEPEHUS
OTHOCHUTEJIbHON YMCIIEHHOCTH JUIIAWHUKOB, OCBOUTH METOJIMKY PacueTa MHJIECKCOB
MOJIEOTOJIEPAHTHOCTH.

O0opynoBanne W marepuajbl: Jlynbl, HOXXM M KOHBEPTHI i cOopa
00pasLoB, APKHUE JIEHTHI UM MOJOCKH TKAaHU, TUIACTUKOBBIE 3TUKETKH C HOMEPaMH,
CaHTUMETPOBasl JIEHTA, 3aKUMbl WM CKpernkH, pamka 10 x 10 cm, Tabauisl s
3aIMCHU PE3YIbTATOB U3MEPEHUM.

Xoxa padoThi:

1. Bwibop MeToaMKH JTUXEHOJIOTUYECKOTO UCCAe0BaHUS (MHACKC
MOJICOTOJIEPAHTHOCTH WJIM MHACKC aTMOC(EPHON YUCTOTHI);
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N

Br160p mpoOHBIX II0MIAEH M MOJICTBHBIX ICPEBHEB;

3. Onenka oOwIMS JIMIIAHHUKOB (METOAOM HM3MEPEHUS JIMHEHHBIX
NEPECCUCHUI WU METOJIOM U3MEPEHUS MTPOCKTUBHOTO TTOKPBITHS );
OO06paboTKa pe3yIbTaTOB H3MEPCHUH, pacueT MHICKCOB,;

3aKIII0UYEeHHE O CTETICHU 3arpsi3HEHUS BO3yXa TUOKCUIOM CEPBHI.
CocraBiieHre KapThl 3arps3HCHUS BO3AyXa ropoja IyTeM COCAUHCHUS
W30JIMHUSMHU YY4aCTKOB C OJMHAKOBBIMHU 3HAYCHUSIMH HHJICKCOB.

o 0k

Bb100op npoOHBIX IUI0IAAE U MO/IeJILHBIX /IePeBbEB

Jns  uccienoBaHUM  3aKkiaAbBIBAIOTCS MPOOHBIE IUIOMIAAM — Y4YacTOK
TEPPUTOPUH, B TIPEiesiax KOTOPOTO BEIOMPAIOTCSI MOJICIIbHBIC JIEPEBbSI.

Ecau paGoThl BeayTcss B JIECHOM MAacCHBE, TO IUIOIIAAN 3aKJIaJIbIBAIOTCS
pPETyJIsIpHO WM B y3JlaX CETKH CO CTOPOHOM KBaapaTa oT 1 g0 5 kM, wiM Ha
TPAHCEKTaX, 3aJI0’KCHHBIX B PA3JIMYHBIX HANPABJICHUSIX OT UCTOYHUKA 3arps3HEHUS
Ha paBHOM paccTosHuM Jpyr ot aApyra. (Kak npaBuio, 3T0 HampaBieHUs
npeobyialaloux BETPOB). B ycrnoBUsSX ropoja IUIONAAM 3aKIaJbIBAlOTCS B
npejenax TOPOJCKUX 3€JICHbIX HACaXIEHUW, MPU STOM IO BO3MOXHOCTH B
OTIAJICHUH OT JOPOKHO-TPAHCIIOPTHOM CETH.

TpeGoBanus K NPOOHBIM INIOIIAASIM U MOJEJbHBIM A€PEeBbIM:

1. Crpykrypa U cocTaB (PUTOLEHO30B Ha YIAJICHHBIX JIPYr OT JApyra MpoOHBIX
IUIOIIAISAX JIOJKHBI OBITh IO BO3MOXHOCTU CXOXKHUMH. J[JIs 3TOr0 yUUTHIBAIOT:
TUIl J€ca, COCTaB, COMKHYTOCTb KPOH JPEBOCTOS, BpPEMsl, IpPOIIEIUIEE C
MOMEHTA MOCIEAHETO N0Kapa.

2. MopnenbHble AepeBbsl JOKHBI B CPETHEM OBITh TIOXO0KHU IO BBICOTE, BO3PACTY,
IUaMEeTpy, JKU3HEHHOMY  COCTOSIHUIO, pPajuyCy, TyCTOT€,  BBICOTE
NPUKPEIUVIEHUsST KPOHBI, penbedy KOpbl, YIiIy OTKIOHEHHUS MMOBEPXHOCTU
CTBOJIA 110 BEPTUKAJIH.

Tonpko mpu cOOJIIOIEHUH BCEX 3TUX TPeOOBAHUW MOMXHO C JIOCTATOYHOMN
CTENEHBIO JIOCTOBEPHOCTU TOBOPUTH O TOM, UYTO Pa3M4Msl B YHCIIE BUAOB WIH
MIPOEKTUBHOM MOKPBITUU BBI3BaHBI UMEHHO BIUSHUEM KaKOro-iu0Oo BEIIeCTBa, a
HE Pa3IMYUSIMHU B MUKPOKIMMATHUYECKUX YCIOBUSX.

[Ipu npoBeneHnH JIMXEHOMHAUKAITMOHHBIX Pa0OT HaMevyaeTcsl HEHTP NPOOHOU
iomaan (mepBoe JepeBo), U Jajiee BOKPYT Hero Beiouparotes omkaitime 10-20
JIEpPEBbEB, OTBEUAIOIIUX TPEOOBAHUSIM MOJIEIbHBIX. JlepeBbs MOMEYaroTCsl SpKUMHU
IOJIOCKAMM TKAaHU W IUIACTUKOBBIMM JSTUKETKAMU C HAHECEHHBIMH Ha HHX
HecMbIiBaeMbIMU HOMepamu (0T 1 1o 10 unu go 20).

IIpu obcnemoBanuM MPOOHON IUIOMIAAM M MOJICIBHBIX JICPEBhEB Ha HEH B
II0JIEBOM THEBHHKE JIOKYMEHTHPYIOTCS TAK)KE CIEAYIOLINE TOKAa3aTENN:

XapakTepucTUKH NPOOHOM MJIOIIaaN:

JlaTa mpoBefeHUsT M3MEPEHUs, COMKHYTOCTb KpPOH, BBICOTa HaJ YpOBHEM
MOPSI, IKCTIO3UIIUS CKJIIOHA, YTOJI CKJIOHA (C TOPU30HTOM, B Tpajiycax).

XapakTepucTuKu MojiesibHOTO AepeBa: Homep nepeBa Ha nmpoOHOM miiomianu,
BU/I IEPEBA, BHICOTA, JUIMHA OKPYKHOCTH MOMEPEYHOI0 CEUECHUsI CTBOJIa HAa BHICOTE
U3MEpeHuil, (HpaMuIIns KOJJIEKTOpA.
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MeToanka u3MepeHus JMHEHHbIX NpeceYyeHui

Ha crtBOn ngepeBa Ha 3aJaHHOM BBICOTE HAKIIAJBIBACTCS T'MOKas JIEHTA C
MUJUTUMETPOBBIMU JICIICHUSIMA B OIPENIETICHHON OTHOCHUTEIIBHO CTOPOH CBETa
TOYKE, OOBIYHO C CEBEPHOM CTOPOHBI, OOOpAaYMBAETCS BOKPYI CTBOJIa U
3aKperUisieTcss  3aKUMOM. JJIMHY OKpYXKHOCTM CTBOJIa TMpU  JAbHEMIIHNX
BBIYMCIIEHUAX pUHUMaloT 3a 100%.

OO6cnenoBaHus TUIIAMHIUKOB METOI0OM JIMHEHHBIX NIEpECeUeHUd MPOBOJAT MO0 Ha
onnou Beicote - 100 unm 150 cM oT KoMJIst iepeBa, TM00 Ha YeThipeXx BricoTax: 60,
90, 120, 150 cm.

[Ipn um3MepeHHsX (PUKCHUPYIOT HAYaJIO U KOHEI[ KaXKIOro IepeceueHus
JIEHTBI C TAJUIOMAaMU JIMIIAMHUKOB ¢ TOYHOCTBIO 10 | MM.

Pe3ynpTaThl BHOCAT B 3apaHee MPUTOTOBJICHHBIA OJIaHK. Y4eTHas ImoJsieBas
BEIOMOCTh npuBeneHa B [Ipunoxxenun. Kak mpaBuino, OJHOTrO JIMCTa YYETHOU
BEJJOMOCTH JIOCTaTOYHO JIJIsl 3aIIUCH BCEl HH(POpPMAIMK C OTHOTO JIepEBa.

Kaxnapiii oOpaselny ymakoBBIBA€TCS B OTACIBHBIM MAaKETHK, Ha KOTOPOM
YKa3bIBAIOTCS:

-J1aTa 00ciieJ0BaHMsI JaHHOW MPOOHOM TUIOIIAIH;

-HOMEp MPOOHOM IJIOLIA/IH;

-HOMED JiepeBa Ha MPOOHOH IUIOIIAH;

-HOMEp JIMIIANHUKA,

-HOMED MEPECEUECHUS C MEPHOM JIEHTOM.

Bce maketuku, cogeprxaniie oOpaslbl C JaHHOTO JepeBa, OOBEAUHSIOTCS B
OJIUH OOJIBIIION KOHBEPT, B KOTOPBIM JOMOJHUTEIBHO COOUPAIOTCS JIUIIAWHUKU C
ATOTO JIepeBa, HE MMEIOIINE NEPECEUEHN C MEPHOM JIEHTOW, HO KOTOPBIE MOTYT
OBITh TIOJIE3HBI TPU ONPENCICHUH BHUJIOBOW NPUHAICKHOCTH O0paslloB B
KaMepaJbHBIX YCIOBUSIX. DTOT OOJIBIION KOHBEPT MAPKUPYETCS TaK:

-nata o0cae0BaHUs TAaHHOM IMPOOHOM TUTOMIA N,

-HOMEP MPOOHOM TUIOMIA N,

-HOMEp JiepeBa Ha MPOOHOH TUTOIAIH.

Ha kaxmoMm makeTuke, B KOTOPHIE YIMaKOBBIBAIOTCS 0Opas3iibl JUIIANHUKOB,
nyonmupyercs  MapKHpOBKa  OOJBIIOrO  KOHBepTa. Takoe ayOiMpoBaHue
HE0OXO0MMO, TaK KaK MpaKTHUKa MOKA3bIBAET, YTO MIPHU TPAHCIIOPTHUPOBKE OOJIBIITHE
KOHBEPTHI YaCTO PACKPBIBAIOTCHI.

MeToauka u3MepeHus NMPOEKTUBHOI0 MOKPHITUSA

Jnst u3mepeHus: mpoekTuBHOro mnokpeiTvs (nanee — IIII) ucnonw3yror
paMKy, win ceTouky. OHa npeacTaBisieT COO0M KECTKUM KOHTYP C COOTHOIIIEHHUEM
ctopoH 1:1 wnm 1:2, pa3neneHHbI JTECKONW WM HUTSAMHU HAa KBAJApPAThI-STYEUKHU CO
ctopoHoit 1 x 1 cm. PaMKy nmpukiaabIBalOT K CTBOIY JEpPEBAa HA OMpPEACICHHOMN
BBICOTE.

KoyimuecTBEHHBIN yUYeT JIMIIAWHUKOB IMPOU3BOJIMTCS Yalle BCEro0 Ha JABYX
YPOBHSIX: Y KOMJSL JepeBa U Ha Beicote 1,3-1,5 M OT moBepXHOCTH 3eMiM (Ha
YpOBHE TpyAu WiIM Ha YypoBHe I1a3) Beicoty wu3mepenus IIII obs3arenbHO
OTMEYAIOT B MPOTOKOJIE. I3MepeHus: NpOBOAST WIH C YETBIPEX CTOPOH CBETA, WUJIH,
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yarie, B HalpaBJICHUH K UCTOYHUKY 3arPS3HEHUS U C MPOTUBOIIOJIOKHON CTOPOHBI,
oT Hero. [Ipu Mo3anyHOM pacnpeeieHu HECKOIbKUX MCTOUYHUKOB 3arpsi3HEHUS
Ha MCCIEIyeMON TEpPUTOPUU PAMKy HAKIIAJBIBAIOT C JBYX CTOPOH: C CEBEpPO-
3amagHoOM (Kak MpaBuiao, Hawbojee TycTo oOpociiel IUIaiHUKaMH) U FOTO-
BOCTOYHOM CTOPOHBI (MEHEE BCEro MOKPHITON JUIIAMHUKAMHU) CTBOJIA JIEPEBa.

[Ipu moacuere kaxmas suelika npu pasmepe pamku 10 x 10 cm Oyxaer
COOTBETCTBOBATH OJHOMY MPOILIEHTY IPOEeKTUBHOTO NoKpbITUs (ITI1).

Pe3ynbpTaThl BHOCST B 3apaHee MPUTOTOBICHHYIO TaOJIHITY.

[TomydyeHHBIE U1 KOXKAO0TO BUIA JTUIIaiHUKa npoueHTsl [111 ckiransiBaroT u
JIETISAT HA YKUCJIO OOCIEOBAHHBIX JEPEBLEB, YTOOBI BIUUCIUTHL cpennee [T mms
BCeW MPOOHOM TIIOLIAIH.

[To pe3ynbpraram U3MepeHU MOXHO BbIUMCIUTH [II1 B pa3sHbIx BapuaHTax:
JUISL KaXKJI0T0 OOHApY»KEHHOTO BUA JIMIIAWHKKA, JJISI BCEH CUHY3UM B LIEJIOM, IS
JVIIAWHUKOB, PACcTylIMX Ha KOMJIE JepeBa, I PACTyLIMX Ha CTBOJIE, A
ONPENICICHHOW 3KCIO3HUIMU U T.J. DTH JaHHBIE XApAKTEPU3YIOT paclpeacsicHUe
JUIIAMHUKOB 1O CyOCTpaTy Ha Pa3IMUHbIX MPOOHBIX IUIOIMIAJAX U MOTYT OBITh
UH(OPMATUBHBI MPU UX MOCTEAYIONIEM CPABHEHHH.

Oo0padoTka pe3yabTATOB H3MEPEHMIA:

[Ipu 00paboTke pe3yabTaTOB H3MEPEHUH IMOACUUTHIBACTCSA CyMMapHast
MNPOTSKEHHOCTh TaJUIOMOB JIMIIAWHUKOB Ka)XJ0T0 BUJA. 3aTeM, 3Has JJIUHY
OKPY’KHOCTH CTBOJIa JepeBa u mnpuHumas ee 3a 100%, mnponopuuen
PACCUUTHIBACTCS IPOCKTUBHOE MOKPHITUE JIUITAWHUKOB U MEPEBOJIUTCS B OAJLIIBI.

Jlst onpeneneHus BUIOB JTUIIAMHNKOB UCITONB3YIOTCS onpeaenuTenu (I"omyOkoBa,
1966), atnacei-onpenenurenu (Llypukos, 2009), pecypcst Untepuera. Kpatkas
oTpeenuTeNbHAs Ta0auIa AJ1s1 STU(GUTHBIX BUIOB NTpuBeacHa B [IprioxeHun.

NHaekc moJ1e0To/IepaHTHOCTH

WNHauBHyalIbHBIE PEAKIIMU OTAEJIBHBIX BUJOB UCIIOIB3YIOTCS B OCHOBE LKAl
II0JIEOTOJIEPAHTHOCTH, C MIOMOIIBI0 KOTOPBIX, YUYUTHIBASI HATUYNE WIN OTCYTCTBHE
3TUX BHJIOB, MOKHO YCTaHaBJIMBAaTh CTENEHb 3arpsA3HEHHOCTH Bo3nyxa C 3Toi
LENbI0 O CTENEHM BJIMSHHUS aHTPONOTEHHBIX (PAKTOPOB HAa pa3jIMuYHbIE BUIbI
mumaiHuKoB Bbiaensierca 10 kinaccoB ux nosieotonepanTHocTH (o X. X. Tpaccy
1985). Bua oTHOCHTCA K TOMY KJIacCy MOJEOTOJIEPAHTHOCTH, IPU aHTPOIIOT€HHBIX
YCIIOBUSIX KOTOPOTO OH Hau0oJiee YacTO BCTPEYAETCS, HMMEET HaWBBICIINE
MOKa3aTeid TOKPBITUS W KU3HEHHOCTH. WHBIMH ClOBaMH, OH SIBJISIETCS
WHIUKATOpOM 3THUX ycioBui. K mepBoMy Kilaccy OTHOCSTCS €CTECTBEHHbIE
MECTOOOUTaHUs MPAKTUYECKH 0€3 aHTPONOT€HHOIO BIMSHUS, a K JECSITOMY —
TOPOJICKUE U HUHIYCTPUAIIbHBIE YCIIOBUS OOWUTAHUS C CHJIbHBIM AHTPOIOT€HHBIM
BJIMSIHMEM M BBICOKUM cozepxanueM SO2 B Bozayxe. UyBCTBUTEIBHOCTh KaX10TO
BUJIA K 3arPSA3HEHUIO 3aBUCUT OT KIMMATUYECKUX OCOOEHHOCTEH MECTOOOUTaHus,
OT XapakTepa 3arpsi3HeHUs U OT cyOcTpaTa, HO3TOMY LIKaJbl [TOJIE0TOJIEPAHTHOCTH
UMEIOT PETHMOHAIBHOE 3HAYeHHWE U JalOT JIHUIIb MNPUOIMKEHHYIO OLEHKY
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3arpsiI3HEHUS BO3/LyXa.

[Tpuronnoit nns EBpomelickoit yactu Poccum siBisiercs kiaccudukams
kjaccoB nojeotosiepanTHocTu X.X. Tpacca, Ha ee OCHOBe Oblla co3/aHa TadIuIa
KJIaCCOB moJieoTosiepanTHOCTH i T. Kazanu (I'omyokoBa, Manbiiesa, 1978).

I/IHI[CKC IMOJCOTOJICPAHTHOCTHU BBIYHUCIIACTCA 110 Q)opMyne .

o310

n
I7ie N — KOJIMYECTBO BUIOB HA OMMCAHHOM MPOOHOI Moy,

Ai — xmacc noneotonepanTHocTy Buga (ot 110 10) , (IIpunoxkenue)
Ci — mpoeKTUBHOE MOKPHITHE BUAA (B Oaiax);

Cn — cymMa 3Hau€HHUN MOKPBITHS BCEX BUIOB (B Oaiiax).

Tabmauia 6
bamnbuag mkana OICHKH ITPOCKTHUBHOI'O IIOKPBITHA
bann 1 2 3 4 5
Orenka mokpeITHS, % 1-3 3-5 5-10 10-20 | 20-30
ban 6 7 8 9 10
OrieHKa MOKPHITHS, %o 30-40 | 40-50 | 50-60 |60-80 | 80-100

[Tocne onucanust OOJbIIET0 KOJWYECTBA (JIECATKOB, COTEH) IUIOLIAJIOK
BBIYMCIIAIOTCS cpeanue 3HadeHus MII nas kaxmoro aepeBa u A MECTOOOUTAHUS
c Oojee wWIM MeEHee TOMOreHHbIM (OHOM 3arps3HeHHocTH 3HaueHue MWII
koJsieomtorest Mexxkay 1 u 10, uem Oosbiie 3Hauenune UII, Tem Gosee 3arpsisHeH
BO3/yX B COOTBETCTBYMOIIEM MecTtooOuTanuu. Hynesoe 3Hauenue UIT moxeT ObITh
TOJIBKO B CIIy4ae MOJHOTO OTCYTCTBUS JIUILIAWHUKOB.

[locne momyuyenus 3Hauennit MII amg HekoTtoporo umcia NpoOOHBIX IIOMIAAEH
CTAHOBUTCSI ~ BO3MOXXHBIM  CO3/IaHHE  JINXCHOWHJMKAUIMOHHOW  KapThl U
CpaBHUTEJIbHAS OLIEHKA COCTOSTHUS aTMOC(Eepbl UCCIIEIOBAaHHBIX TEPPUTOPHUH.
3atem 3Hauenue UII xoppenupyercs co CpeaHEroJoBbIM cojaep:kanueM SO2 B
Bo3nyxe. ConepikaHue TMOKCHIa CEPhl B BO3/IyXE U3MEPSIETCS B MI/M>.

Tabmuma 7
WMHaeke moaeoToIepaHTHOCTH B TOJTOBBIe KOHIIeHTparu SO2
HI1 Konnenrpanus SO2, mr/m?. 3oHa
1-2 - OueHp yncTas
2-5 0,01-0,03 Yucras
5-7 0,03-0,08 OTHOCHUTENLHO YUCTad
7-10 0,08 - 0,10 YMepeHHO 3arps3HeHHAS
10 0,1-0,3 CUIIBHO 3arpsi3HeHHast
0 bonee 0,3 OyeHb CUIIBHO 3arpsi3HEHHAs

HNupexc armochepHON YUCTOTHI
bosee mpocTeiM METOI0M, HE TPEOYIOIIUM JTAHHBIX O KJIACCE TIOJICOTOIEPAHTHOCTH
JUTITAWHUKOB, SIBJISIETCS MCIIOJIH30BAHUE UHACKCA YUCTOTHI aTMOC(ephI:
40 = QIF]
i=1 10
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Qi - DKOJOrMYECKHH MHIEKC OIpPEICACHHOrO BuAa (WIM  HHIEKC
TOKCU(POOHOCTH, WU MHACKC ACCOIIMMPOBAHHOCTH),

Fi - koMOMHHPOBaHHBIN MTOKA3aTE)Ib TOKPHITHS M BCTPEYAEMOCTH,

N - KOJIMYECTBO BUOB.

[Tokazarenbp Q xapakTepu3yeT KOJIMYECTBO BUIOB, COMYTCTBYIOUIUX JTAHHOMY
BUJly Ha BCEeX IUIOMIAJKaX OMNHCAaHWA B TOMOIE€HHOM IO CTENEHU
3arpsi3HEHHOCTH MECTOOOUTAHUH.

Ecnu, nanpumep, Ha 100 miomankax Bmecte ¢ BugoM A pacretr 10-20 BuoB
(BKJIFOYAst ICKOMBIN BHUT), a CPEAHEE YHCIIO COMYyTCTBYIOMMX BHaAOB 13,5, T0 Q
sToro Buaa u ecth 13,5. Uem Oombmre mokasarens Q, TeM AaHHBIM BHI Ooliee
noieogoOHBI, dYeM Bblle TOoKazaTeab MAY, Tem duiie BO3IyX
MECTOOOHUTAHMS.

Fi

1 — BU BCTpEUACTCS OUYCHb PEAKO M C OYCHb HU3KUM TTOKPBITHEM;

2 — PEIIKO WJIN C HU3KUM TTOKPBITHEM;

3 — pEIIKO WJIM CO CPEIHUM IOKPHITHEM Ha HEKOTOPBIX CTBOJIAX;

4 — 9acTO WJIM C BBICOKAM MOKPHITHEM Ha HEKOTOPBIX CTBOJIAX;

5 — oYeHb YacTO M C 0OYEHb BHICOKUM MTOKPBITHEM Ha OOJIBIIMHCTBE CTBOJIOB.

Tabmuia 8

NHunexc atMmocdepHor yucTOTHI M KOHIIeHTpanus SO2

NAY 0-9 10,0-24 25-39 40-54 6onee 55

Konmnentpanus | 6omee 0,086 0,086-0,057 | 0,057-0,028 0,028-0,014 | menee 0,014
SO2, mr/m3

3oHa 3arpsi3HEeHHas OTHOCHUTENBHO | YnCTas Ouenb
qrcras qHUCTast

YroObl n30€kKaTh MOIPEIIHOCTEH TPH OIMPEISIICHUH MOKa3aTeNb Fi ucrmonb3yercs
MoudUIIMpoBaHHbIN TToka3aTensr NAY:

5 Qi

_58 10
IAQ mod = =10 m

Qi - DKOJOTMYECKHH HMHIEKC OIpPEICICHHOrO Buaa (WM  HHICKC
TOKCU(POOHOCTH, NI MHACKC ACCOIIMMPOBAHHOCTH);

M - 9uCII0 00CIETOBAHHBIX MOJIEITBHBIX JIEPEBHECB

Ci — o0OuJIKe Ha KaXKI0i dJIEMEHTApHOM IIOMAAKE (IepeBe):

1 — IMITafHUKHA BCTPEYAOTCS €AMHUYHO, B HECKOJIBKHUX dK3EMILIIpax

2 — B OYCHb MAJIOM KOJIMYECTBE, U3PEIKa

3 — B HEOOIBITIOM KOJTMYCCTBE

4 — B 3HAYUTEITLHOM KOJIMYECTBE

5 — croeBHINIa BCTPEYAOTCS OOMIIBHO, B OOIBIIIOM KOJUYECCTBE.
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Ipuioxenue

1. ’Ku3znennwte ghopmut pacmenuii

XKuznennas ¢opma (KOD) — o6mmii o6muk (rabuTyc) pacTeHus,
OOyCIIOBJIGHHBIM CBOEOOpa3neM €ro HaJ3eMHBIX M TOJ3€MHBIX BETEeTaTUBHBIX
OpraHoB, (GOPMHUPYIOIIUXCS B pe3yjibTaTe pPOCTa W PA3BUTHUS B OINpPEACICHHBIX
YCIIOBUSIX CPEBI.

BnepBrie  TepMuUH  «KU3HEHHass ¢Gopma»  MPEMIOKWI  OJUH U3
OCHOBOTIOJIOKHUKOB dKoJioruu pacteHuid E. Bapmunr (1886): « X Kusnennas hpopma
— 3T0 (hopMa, B KOTOPOH BETrE€TATUBHOE TEJIO PACTEHUS HAXOJIUTCS B FAPMOHUU C
BHEIIHEHN cpesioil B TeUEHHE BCEW €ro >KM3HU: OT KOJIBIOETH 10 rpoda, OT CeMEHU
JI0 OTMUPaHUS.

Knaccudukanus >ku3HEeHHBIX (GOPM — ITO paCIpeeiCHHEe MHOXKECTBa
KU3HEHHBIX (OPM MO ONpPENEJIECHHOM CHUCTEME CONOJYMHEHHBIX KAaTErOpUU.
Paznuyaror ciepyromnue kinaccuukanuu KU3HEHHbIX Qopm: Ouonoruyeckas (1Mo
K. Paynkuepy, 1934), skomoro-mopdomnorudeckas (mo U. I'. CepebpsikoBy, 1952,
1962), durouenoruueckas (mo I'. M. 3o3ynuny, 1959), skonoro-Ouonoruueckas
(B. H. T'omy6eB, 1957) u np.

Haunbonee yHHMBepcaIbHOM U IIHUPOKO MpuMeHsemMond cucrteMon KO
sBisietcss  Mopo-Omonormueckass cucrema K. Paynkumepa (Raunkiaer, 1934),
IIOCTPOEHHAsI Ha yY€Te TOJIBKO OJJHOTO KPUTEPUS — MOJIOKEHHUE U CIIOCOO 3alllUThI
NOYEK BO30OHOBJIEHUS B TeueHue HeOjarompusTHoro mnepuonaa roga. C ogHow
CTOPOHBI, 3TOT TPU3HAK OTPAXaeT SKOJOro-OMOJIOTUYECKUE OCOOEHHOCTH
pacTeHuil (crmoco® TmepeHeceHus HeONMaronpusITHBIX YCIOBHUM), C Ipyro —
CTPYKTYpHBIC MPHU3HAKU IOOCTOB M IOOCTOBBIX CHCTEM pacTeHHH (pa3Mephbl U
muTenbHOCTh ku3HU). [lpennmoxxkennsie K. Paynkuepom XO (danepodursr,
xamMe(pUThl, TEMUKPUNITOPUTHI, KPUNITOPUTHI-TEO(UTHI U TUIPOPUTHI, TEPOPUTHI)
ONpenenstorT «ouonornyeckud cnektp» KO 10001l TeppuTOpUH, KOTOPHIN
ABJISICTCS UHAMKATOPOM KJIMMAaTHYECKUX ycioBuid. B naneHeimem 3tu tunsl KO
W TPUHUMUIIBI UX BBIACIEHUSA JIETNIM B OCHOBY COBpeMeHHOW cucrtembl PTP
(byHKIIMOHANBHBIX THUIIOB PAacCTUTEIBLHOCTH), pa3padboranHou JI. Mromiepom-
Hebya u I'. DnenGeprom, u o0oOmieHHoi s 3emHoro mapa E.O. bokxcom
(Mupxkun, 2001), mIMpoko UCTIOIB3YEMOMN MPU a3POKOCMUYECKOM MOHUTOPHUHTE.

[IIupoxo ucnosib3yeMbie B Y4€OHBIX M HAYUHBIX IEJIIX — 3TO OMOJIOTHYECKasT
(mo K. Paynkuepy) wu dkojoro-mopdonorudyeckas kiaccuduxanuu (1Mo
. T'. CepebpsikoBy, 1964 u T. U. CepebpsikoBoii, 1972).

buonornueckas xmaccudpukammss K. Paynkumepa (1934) — onHa wu3
MOMYJISIPHBIX CHCTEM JKU3HEHHBIX (opMm pacteHuii, K. PayHkuep Bbaenun msTh
OCHOBHBIX THIIOB XH3HEHHBIX QopM: PaHepoduThi, XameduThl, TeMUKPUITODUTHI,
KpUntopuThl, TepoPuTHI (pHc. 1).

®aHepouThl — TOYKM BO3OOHOBJICHMS 3UMYIOT WJIM TIEPEHOCAT
3aCYIUIMBBIA TIEPUOJ] OTKPBITO, JOCTATOYHO BBICOKO HAJ 3eMilel (JIepeBbs,
KYCTapHUKHU, JEPEBSHUCTHIC JINAHBI, SITUPUTHI).

XaMe@uThl — MOYKH PACIIONaraloTCs UyTh BbIIIE YPOBHS MOYBbBI, Ha BHICOTE
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20-30 cM (KyCTapHMYKH, TOJYKYCTApHUKH, TOJYKYCTapHUYKH, MHOTHE
TPaBSIHUCTBIE PACTEHUS).

['eMUKpUNITOPUTEI — OOBIYHO TPABSHUCTBIE PACTEHMSI, HA3EMHO IOJI3y4He
WIH CTENIOIIMECS, UX MOYKH BO30OHOBIJIEHUS HAXOSTCS Ha YpPOBHE IOYBBI WIIU
HOTPYKEHbl OYEHb HErNIyOOKO, TJIaBHBIM 00pa3oM, B MOJACTUIKY, 00pa3yemylo
PacTUTENBHBIM ONasIoM. Cpenu FeMUKPUNITO(PUTOB BBIICIIAIOT
IPOTOTEMUKPUNTODUTHI € YUIMHEHHBIMH HAJ3€MHBIMH IOOEraMu U pO3ETOYHBIE
TeMHUKPUNTO(QUTHI C YKOPOUESHHBIMU TTOOETaMH.

Kpuntodutsl, y KOTOPHIX MOYKKM BO30OHOBIICHUS HAXOIATCS B IMOYBE Ha
HEKOTOpOW TNyOWHEe, Ha3bIBalOTCS reouTamMu (KOpHEBUILHBIC, KIyOHEBBIE,
JYKOBUYHBIE PACTEHUS); TO €CTh Y KOTOPBIX MOYKH 3UMYIOT O] BOAOM, HA3bIBAIOT
ruapoUTaMu.

TepoduTbl — OAHOJIETHUKH, Y KOTOPBIX BCE BEr€TATUBHBIEC YaCTU PACTECHUS
OTMHPAIOT B KOHIIE CE30HA, 3UMYIOLIUE MOYKH HE COXpaHAIOTCS. Takue pacTeHus
BO300HOBJISIIOTCS Ha CIEAYIOUIMH TOJ W3 CEMsH, NEepe3MMOBBIBAIOLINX WU
NEPEXKMUBAIOIINX CYXOH IEpUOJ Ha ITOYBE Wi B TouBe. OHU BXOJAT B IIOYBEHHBIN
OaHK ceMsiH, ero (paKuio OJTHOJIETHUKOB.

Puc. 1. XKusnennsie popmsl o K. Payukuepy (puc. T. . CepeOpskoBoii U3 KH.

Bacumnwesa u nip., 1978):

1 — ¢panepodursr (la — Tonons, 16 — omena); 2 — xamepuTsl (2a — OpycHuKa, 20 — YepHUKA, 2B —
0apBHUHOK); 3 — reMukpunTouThl (3a — OJTyBaHUMK JIEKAPCTBEHHBIN, 30 — JTFOTHK
MHOT'OI[BETKOBBIH, 3B — IEPHOBUHHBIE 3J1aKH, 3T — BepOEHHUK OOBIKHOBEHHBIH); 4 — reouTsl (4a
— BeTpeHWYKa JroTuyHas, 40 — Troipnan bubepmreitna); 5 — repoduts (5a — Mak-camoceiika, 50
— ceMs C 3apojipliieM). BBepxy: 4yepHbIM MMOKa3aHbl 3UMYIOIIUE TOYKH BO30OHOBICHHS
(TYHKTHPOM JIMHHS UX PACIOJIOKEHNS); BHU3Y: COOTHOLIEHHE OTMHUPAIOLIUX U
NePe3UMOBBIBAIOIINX YaCTeH (TEMHBIM — OCTAIOIIUECS, CBETIBIM — OTMHUPAIOIINE Ha 3UMY)

B 0OCHOBY pOCCHMUCKHMX HCCIEIOBAaHUN >KU3HEHHBIX (OopM ObUT MOJIOKEH
OPUHIMI TOJpa3JeieHus] PACTeHU Ha JepeBbs, KYCTapHUKU, KyCTapHUYKH,
MOJIYKYCTapHUKH, TPaBbl, KOTOpPbIE, B CBOIO OYEpElb, PA3ACISIUCh IO THUILY
CTPOCHMS HAJI3EMHBIX U MOJ3eMHBIX OpraHoB (AmnexuH, 1936; Pamenckuii, 1938;
[IpozopoBckuii, 1936; Koposun, 1940 u np.). OO6oOmieHHE POCCUUCKUX U
3apyOexHbix uccrnegoBanuil K® pacrennir npunamnexar W.I'. CepeOpskoBy
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(1952, 1962, 1964). B cBoux padorax N.I'. CepeOpsikoB 0oTMEYaeT TUHAMUIHOCTb
K® non BosmelicTBHEM cpeibl, KOTOpas mposBisercs B u3MeHeHun XO B
OHTOTeHe3e, U pazHooOpasue XKD, 00pa3yromuxcs paCTeHHEM B Pa3HbIX IKOJIOTO-
(UTOIIEHOTUYECKHUX YCIIOBHUSIX.

Knaccudukanunonnas cucrtema XX® WN.I'. CepebpsikoBa, pazpaboraHHas 1o
UepapXu4ecKoMy MPUHIIUITY, HE YCTapesa, €10 IIMPOKO MOJIb3YIOTCS B OMOJIOTHH U
sKojoruu pacteHuid. Bce gopMmbl pacTeHuidl UM moapasznensioTcs Ha 4 otrnena:
JPEBECHBIE PACTEHHUs, IOJYJIPEBECHbIE, HA3€MHBIE TpPaBbl, BOJHBIE TPABBI,
KOTOpBIE, B CBOIO OYEPE]lb, MMOAPA3ACIAIOTCS HA TUIBL: | — 1epeBbs, KyCTapHUKH,
kyctapauuky; |l — mnonykycrapuuku, nomykycrapuuuku; |l — MoHO- m
noJiuKapnuueckue tpasbl; 1V — Ha3eMHO-BOIHBIE, IIIAHKTOHHBIE U BOJHBIE TPABbI,
KOTOpPBIE JaJiee MOAPA3IEAI0TCS Ha KJIACChl, TPYMNIbl, CEKIMUA U cOOcTBEHHO K.

[lo cytu, nmpumeHnsst cucteMHbld npuHuun uszydenusi, M.I'. CepeOpsikos
paspaboTai cucteMy KpUTepueB U npuHIUNoB aHanu3a JKd — «BbiieneHue B Tese
pacTeHHsI MOBTOPSAIOIIUXCS CTPYKTYpHO-OMOJIOTUYECKUX €IUHUL], BBISIBICHUE UX
B3aMMOCBSA3M M pa3MELIEHUS UX Ha MLIKaje OWOJIOTMYECKOro BpeMmeHm». Jlis
oObsicHeHust Mopgorenesa XD pacTeHuil, OH BBIAEISANT «MOHOKApIUYECKUH
no0er», «roJUYHbI MOOEr», «CKEJIETHYIO OChb», «MaplualbHbIl KycT». s
JPEBECHBIX PACTEHUH CTPYKTypHO-OuonoruueckuM snemeHToM KO sBusroTcs
TOAUYHBI 1MOOEr M CKeJleTHass OCbh, JJIs TPaBSHUCTBIX pacTEeHUM —
MOHOKapHUYeCKuil MmoOer, KOTopblid 00pa3yercss OOBIYHO M3 Ma3yUIHOW MOYKH Ha
MHOTOJIETHEN YacTH paCcTEHMsI, pACTET B TE€UEHUE OAHOTO (2-5) JIET U 3aBepIIaeTcs
LBETKOM HJI COLIBETUEM.

ITo omqnomy u3 onpenenenuit (CepedpsikoB, 1962, 1964) « KD pacrenuit —
3TO €ro TrabuTyC, CBSI3aHHBIA C PUTMOM pa3BUTUS U MPUCHOCOOIEHUN K
COBPEMEHHBIM M INPOLUIBIM YCJIOBUAM cpeab». C 3to Touku 3peHus KO
pacTeHHid  TpeacTaBisieT  co0OMl  3KOJOro-PUTOLUEHOTUYECKOE  SIBJICHHUE;
ocooeHHoctn K®, ux u3MEHEHHS B XOJE€ OHTOTEHE3a OTPAKAIT pa3JIMYHBIC
(GhopMBI OBEACHUS PACTEHUM B (PUTOIEHO3E¢ — 0OCCIICUYMBAIOT NIEPEMEIIICHUE UX B
IIPOCTPAHCTBE, B3aUMOJACHCTBUE C JPYITMMH OpraHU3MaMH, HOJIIEPKUBAIOT
YHCIEHHOCTh, YCTOMYMBOCTH U T.NM., OOycClaBiMBas, TakKUM 0Opa3oM, ydacTue
JAHHOT'O BUJIa B CYIIECTBOBAHUHU (PUTOLIEHO3A.

Dkosoro-mopdooruyeckas Kiaccuduxanus YKU3HEHHBIX bopm
N.I".CepebpsikoBa u T.M. CepebpsikoBoii paspaborana Hanbosee aetaabHo. OHa
OCHOBAHA Ha PA3IMUUAX B JAJUTEIBHOCTU KU3HU PACTEHMS U CKEJIETHBIX OCEH, uX
nO0OEroBbIX CUCTEM (ISl TPaBSHUCTBIX PACTEHU); JOMOJHUTENbHbBIE NMPU3HAKH,
UCIIOJIb3yeMble B JAHHOM Kiaccudukanuu, CcleAylollue: HanpaBJIeHHE pOCTa,
COoCcO0 BEreTaTUBHOTO BO3OOHOBJIIEHHMSI M  Pa3MHOXKEHHS, AaHATOMUYECKAs
CTPYKTypa HaJ3€MHBIX M TMOA3EMHBIX OpraHoB u np. (puc. 2). I[lpuHuums
BBIJICJICHUS] U XapaKTEPUCTUKU OCHOBHBIX T'PYII KM3HEHHBIX (POPM NMPUBEACHBI B
y4eOHUKE A. E. Bacunnena, H. C. Boponuna, A.T'. EneneBckoro,
T. U. CepebpsikoBoii «AHaToMust U Mopdostorus pacteruin» (2006).
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Puc. 2 JIpeBecHbIe U TPAaBIHUCTBIE KU3HEHHbIE (DOPMBI, COOTHOIIEHUE HX

ormuparomux yactei (mo T. Y. CepeOpskoBoii):
1 — nepeBo, 2 — KyCcTapHUK, 3 — KyCTapHUYEK, 4 — MOIYKYCTapHUK, 5 — JJIMHHONOOEToBast
MHOTOJIETHSS TpaBa. MHOTOJIETHHE YAaCTH MTOKa3aHbl YEPHBIM, OTMEPIINE JBOWHBIM TYHKTUPOM.

JlepeBO — MHOTOJIETHEE PACTEHHE C OTYETIMBO BBIPAKCHHOM TIJIABHOM
CKEJIETHOM OCBIO (CTBOJIOM), COXpaHSIOIIEHCS 10 KOHIIA KU3HH; KaK TJIaBHbIE, TaK
1 OOKOBBIE OCH JIEPEBbEB OJIPEBECHEBAIOT. [[IUTEIBHOCTD )KU3HU CKEIETHBIX OCEH
oonee 50 ner.

JlepeBo OJTHOCTBOJIBHOE — C €IMHCTBEHHBIM CTBOJIOM, COXPaHSIOIIMMCS B
TeueHue Bcel ku3uu (puc. 3). JlepeBo HEMHOTOCTBOJIBHOE (KYCTOBUIHOE) — € 2-3
CTBOJIAMH BO B3POCJIOM COCTOSIHUU, KOTOPBIE O0Pa3yroTCs B PE3YJIbTATE PAHHETO
POOYXKJICHUS CISIIMX TIOYEK B OCHOBAaHWHW CTBOJIA M3-3a 3aJCPXKKH POCTa WA
OTMHpaHus TJhaBHOW ocu. KycroBuaHas (opma HEKOTOPBIX OJHOCTBOJBHBIX
JIEPEBBEB MOKET PACCMaTPUBATHCA KaK pPEaKIus Ha HEOJAronpHUsATHBIC YCIOBHUS
MecTooOuTaHus (3aTeMHEHUE, 3acojieHue U Ap.). JlepeBo KypTuHOOOpa3ytoiiee —
MHOTOCTBOJIBHOE JIEPEBO C OTCTOSIIMMH JPYr OT JApyra CTBOJIAMH, KOTOpPBIC
Pa3BUBAIOTCS M3 TI0OYEK HAa MHOTOJICTHUX OJPEBECHEBAIOIINX KOPHEBHUIIAX
(KCUJIOPU30Max) WIIM y OCHOBAHMs CTBOJIOB MOCIIE UX rubenu (puc. 4).

Puc. 3. [IpsiMmocTosiurie OHOCTBOILHBIC ICPEBBS:
a — Oepesa nmosucias (Betula pendula), 6 — ens eBpomneiickas (Picea abies).
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Puc. 4. IlonuBapuaHTHOCTb )KU3HEHHOW (DOPMBI y JIUIIBI CEPALIEBUIHOM (TI0

Yucrsakosoit, 1978):
a — OJJHOCTBOJIBHOE JIEpeBO, O — mopociieo0pasyroliee AepeBo, B — MHOIOCTBOJIBHOE JIEPEBO, ' —
KypTHHOOOpasytoliee 1epeBo, 1 — (paKyIbTaTUBHBIN CTIaHUK (1 — KOpeHb, 2 — MHOTOJIETHEE
OJIpEBECHEBAIOILEE KOPHEBUILE KCUIIOPU30M, 3 — apLuaibHoe 00pa3oBaHUE)

JlepeBbsi-CTiIaHLbl (DOPMUPYIOT MOJETAIOIINE, YKOPEHIIOUUECS CKEJIETHBIE
ocH, U Wu3-3a 00Jiee HMHTEHCHUBHOTO HUX pOCTa, NPEBBIMIAIOIINAE [0 JJIHHE
HEJIOJITOBEYHBIE NPSIMOCTOSAYME OOKOBBIE BETBH; PACHPOCTPAHEHBI, TIJIABHBIM
00pa3oM, B BEICOKOTOPBSIX, CYOApKTUUECKUX U CyOaHTAPKTUYECKUX IIUPOTaxX (puC.
5). B pa3HbIX yCIOBHSIX OJAMH U TOT K€ BUJ MOKET UMETh Pa3HbIC >KU3HEHHBIC
bopMBI, YTO OTpaXkaeT MPHUCHOCOOJICHHOCTh BHJIa K KOMIUIEKCY (haKTOPOB
BHemHEH cpenbl. [lonuBapraHTHOCTh KU3HEHHOW (OpPMBI JiepeBa JETaIbHO
onucaHa A. A. UuctsakoBoil (1978) Ha mpumepe JuIbl CEpAUECBUAHON B Pa3HBIX
yacTsax apeana (puc. 4). BeiieneHsl ciieayromnye BapuaHTbl )KU3HEHHON (HOPMBI:

a) OJIHOCTBOJBHOE JEpPEeBO, TPAJAMLMOHHAs >KU3HEHHass (opMa JIaHHOTO
BUJIA;

0) mnopocieoOpasyrollee JAepeBo: MaTepUHCKas 0cCO0b HaxOAUTCS BO
B3pOCJIOM  COCTOSIHUM, a OCTajbHble OCOOM TMPEACTABICHBl  MOJOJBIMU
AK3EMIUISIPAMHU CO €1a00 pa3BUTON KPOHOM;

B) MHOTOCTBOJIBHOE JIEPEBO: «KYCT» — XapaKTepHO Hanuuue 2-3 u Oonee
JEPeBLEB  BO  B3POCIOM  COCTOSSHUM,  COEIMHEHHBIX  MHOTOJIETHUM
OJIPEBECHEBAIOIINMM KOPHEBUIIEM C YJIMHEHHBIMUA MEKIO0Y3IIUIMH;

I') KypTHHOOOpa3ylolllee ePEBO: XapaKTEPHO HAJIMYUE OJHOTO JIEpEBa BO
B3pOCJIOM COCTOSIHUM U HECKOJBKUX KYCTOBHAHBIX (OpPM, COEIMHEHHBIX
MHOTOJIETHUM OJIPEBECHEBAIOIIUM KOPHEBUILEM C YIUIMHEHHBIMUA MEKI0Y 3/IHSMU;

1) GaKkyIbTaTHUBHBIN CTIAHUK: XapaKTepeH I HeOJaronpusTHBIX YCIOBUMA
(ceBepo-BOCTOYHAS TpaHUIla apeajia U CUJIbHOE 3aTEHEHHUE), IPU ITOM OCOOH JIUIIBI
CepALEBUAHON MMEIOT CTeolylocss (opMmy, He MepexodsT B TE€HEpPaTHBHOE
COCTOSIHME, BO3OOHOBJICHHE OCYLIECTBIISIETCS TOJIBKO BET€TATUBHBIM ITyTEM.
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Puc. 5. CtnanueBast u qpeBoBUIHAS (GOPMBI MOXKIKEBETbHIKA TYPKECTAHCKOTO
(Junperus turkestanica) (o N.I".CepebpsikoBy, 1962).

Jlis BUJIOB pojia MOKEBEIbHUK (JUNPErUS) Takke XapakTepHO pa3BUTHE
pa3IMYHBIX  JKU3HEHHBIX  (QopM  (OJHOCTBOJBHBIE  JIEPEBBS,  Majo—HU
MHOTOCTBOJIbHBIE ~ JIEPEBbsl, KYCTapHUKM U  CTJIaHLbl). JlepeBbs-CTiaaHIbI
GopMUpPYIOT TOJIETaloIINe, YKOPEHSIOUIMECS CKeJIeTHble OCH, M H3-3a Ooisee
UHTEHCUBHOIO HX pOCTa, TMPEBBIIAIOLNME IO JUIMHE HEJOJITOBEYHBIE
npsiMocTosiure  OOKOBBIE BETBU; PpACHpPOCTPAHEHBbI, TJaBHBIM 00pa3oM, B
BBICOKOTOPbSIX, CYOAPKTUUECKUX U CYOaHTaApKTUUECKUX IUPOTax (puc. 5).

KycTapHuk — MHOTOJIETHEE IEPEBIHUCTOE pacTeHue BbicoToi 6omee 60-70
CM, Yy KOTOpPOTO TJIaBHBIA CTBOJI BBIAENSIETCS TOJBKO B Hayalle JKU3HHU, a 3aTeM
OTMHpAET WM TEPSAETCS CPEeAd PAaBHBIX €MY CKEJETHhIX Oceil (CTBOJIMKOB),
oOpa3yrolmuxcsi B pe3yibTaTe KylleHus. B3pocnoe pacreHne uMeeT MHOro
HAJ3€MHBIX CKEJIETHBIX OCEH (CTBOJIMKOB), MOCIIEIOBATENbHO CMEHSIOIIMUX JIPYT
npyra. O0mas ATUTeNbHOCTD KU3HU KyCTapHUKAa — J0 HECKOJBKHUX COTEH JIET, a
KaXK/1asi CKeJIeTHasi OCh (CTBOJIMK) UBET OTpaHUUYEHHOE Bpems - oT 2 10 60 Jer.
JmutensHocTh ku3HM B cpeaHeM — 10-40 ner. Ilo dopme pocrta paznudyaror:
MPSMOCTOSYNE KYCTAPHUKU U CTETIONTUECS (CTIAHUKH).

Puc. 6 Kycrapunuek uepnuka (Vaccinium myrtillus)
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Kycrapanuek — HU3KOpOCHBII KycTapHUK OT 5-7 10 50-60 cM BbICOTOH, B
cpeaaeM — 10-30 cm (Puc. 6). JJmuTeabHOCTh )KU3HU OTIEIBHBIX CKEJICTHBIX OCei
U OTJENbHBIX KYCTOB, COCJIMHEHHBIX KOpPHEBHINIAMH B cpeaHeM — 5-10 iner.
KycTapHuuku pacnpocTpaHeHbl, TTIaBHBIM 00pa3oM, B BEICOKOTOPBSIX U TYH/PaX.

[TonmykycTapHUKH, TMOTYKYCTAPHUYKM — KYCTAPHUKU M KYCTApHUYKH C
€XEeroHO OTMUPAIOIIMMU BEPXHUMH YYaCTKaMU MOOETOB.

Monokapnuueckasi TpaBa (TpaBIHUCTbIE MOHOKAPIUKU) PacCTEHUE, KOTOPOE
B TEUEHHE BCEHl U3HU LBETET W IUJIOJOHOCHUT OJIMH pa3, MOCJE YETrO MOJHOCTHIO
oTMHpaer. B 3aBUCMMOCTM OT TPOJOJDKUTENBHOCTH JKU3HU  Pa3IMyaroT
OJIHOJIETHHE, MAJIOJIETHUE U MHOTOJIETHUE MOHOKAPITHUKH.

[lonukapnuueckass TpaBa (TPaBSIHUCTBIA MOJIMKAPIIHK) — PACTEHUE
HEOJHOKPATHO 1BETYIIEE M IUIOJOHOCAIIEE B TEUEHUE BCEMl CBOEH KU3HU.
BOJIBIIMHCTBO MHOTOJIETHUX PACTEHUA — MOJIMKAPIUKH.

CrepKHEKOpPHEBBIE  pacTeHUsT — 3TO PpacCTE€HHs, KakK IPaBUIIO,
(bopMupyOlIME U3 KOPEIIKa 3apo/Iblllia INIaBHbIA KOPEHb, KOTOPBII COXpaHSETCA B
TEUEHHE BCEH KW3HU U Ha3bIBaeTCs I1aBHBIM. [lociie Hauana BETBIEHUS IJIaBHOTO
KOpHsI 00pa3yeTcs CTep >KHEBasi KOpHEBasi CUCTEMA.

Kaynekc — cuctema noOeroB MHOTOJIETHETO CTEPKHEKOPHEBOI'O PACTEHUS,
oOpa3oBaHHAass  HWXXHHMMH, MHOTOJETHUMH, 4YacTO  OJPEBECHEBAIOIIKMH,
YKOPOYEHHBIMM y4acCTKaMHM MOOEroB, HECYIIMMH IIOYKHM BO30OHOBIEHUS U
OCHOBAaHMEM TIJaBHOro KopHs (puc. 7). Kaynekc xapakrtepeH sl IMyCThIHHBIX,
MOJIYIYCTBIHHBIX W BBICOKOTOPHBIX MOJIYKYCTAPHUYKOB M PsiIa MHOTOJETHHX
TPaBSIHUCTBIX pacTeHuil. [lo cremeHum pa3BeTBIEHUA Pa3IMYaOT MPOCTOU
(OHOTJIaBBIN) M BETBUCTHIA (MHOTOTJIaBbIN) KayleKchl. [1o moyioeHuio moudex
BO30OOHOBJICHHSI OTHOCHTEJIbHO YPOBHS TIOYBBI BBIJACISIOT HAA3E€MHBIA U
MIOTPYKEHHBIN KayJIEKC.

KOpOTKOKOpHEBUIIHBIE U KUCTEKOPHEBBIE PACTEHUS UMEIOT KOPHEBHILE —
BUJION3MECHECHHBI  TOJ3EMHBII  MHOTOJIETHMM 1MO0Oer ¢  YKOPOUCHHBIMU
MEKI0Y3IUSIMHU, YEIlye BUAHBIMU JTUCTHSIMU WA OCTATKAMU OTMEPILHUX JIMCTHEB U
NOYKaMU BO30OHOBIJIEHUS. Y KHUCTEKOPHEBBIX PACTEHUI KOPHEBHUIIE, KaK MPaBUIIO,
BEPTHUKAJIBbHOE, U3 y3JI0B KOPHEBHINA OTXOJAT NPUIATOYHBIE KOPHHU, 00pa3yrouue
KHUCTEKOpHEBYIO cucremy (puc. 8). VY KOPOTKOKOPHEBHUIIHBIX PaCTECHUU
KOPHEBHULIE JOCTATOYHO JIOJITOBEYHO, BO3PACT €0 KUBOM YACTH MOXKET JOCTUTaTh
20 u OoJiee JeT; MEKIOY3/IUsI KOPOTKUE, WX JJIMHA OOJIbIIE WM HE TMPEBHIIIACT
JMaMeTpa KOPHEBUINA; TOPU30HTAIILHBIE WIIM HAIlPaBJIEHHBIE KOCO BBEPX.

JUTMHHOKOPHEBHUIIHBIE pacTeHUs] (POPMHUPYIOT KOPHEBUILE C YIITMHEHHBIMU
MEXI0Y3JTHSIMH, JITTMHA KOTOPBIX B 2 U 0oJiee pa3 MpeBbIMIacT UX MUpUHY (puc. 9).
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Puc. 7. Kaynekcbl MHOTOJICTHHX TpaB:
a, 0 — Bacuiiek 1epoxoBathiii (Centaurea scabiosa), B — JIFONMH MHOTOJIMCTHBIN
(Lupinus polyphyllus). OIIIT — ocHoBaHus 1BeTyIIHX M0OeroB, [IB — mouku
BO300HOBJICHHSI.

|

Puc. 9. JInMHHOKOpHEBHIIHbBIC pacTeHMs: a — nbipei moysyunit (Elytrigia repens),
0 — Boponwuii ri1a3 (Paris quadrifolia).
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JlepHOBUHHBIE PACTEHUSI UMEIOT MHOTOUYUCIICHHbIE 00Jiee WM MEHee TUIOTHO
pacrojoKeHHbIE JIpYr K JPYry pa3HOBO3pacTHbIE MOOErw KyIEHUs, OCHOBAHUS
KOTOpPBIX 00pa3ylOT MHOTOJIETHIOK 4YacThb pPAacTEHUs, pACIOJIOKEHHYIO Ha
HOBEPXHOCTHU IOYBBI M Pa3pacTarollylocs 1o nepudepuu B mupuHy. [IMoTHOCTH
JICPHOBUHBI 3aBUCUT OT XapakTepa KylleHus. B cBs3u ¢ atum npu GopMHUpoBaHUU
BHYTPUBJAraJUIIHbIX  [OOETOB  BO3HUKAIOT  IUIOTHOJAEPHOBHUHHBIE  WIIU
IUIOTHOKYCTOBBIE OMOMOpP(BI. DKCTpaBarMHaJbHbIE 1OOETH OOpasylTCs Yy
PBIXJIOACPHOBUHHBIX WJIM PBIXJIOKYCTOBBIX PACTEHUMN; y 3JIAKOB M OCOK 4YacTO
BO3HUKAIOT JIEPHOBUHHO-KOPHEBUIIIHBIE OOMOP(HI.

JIyKOBHYHBIE pAaCTEHHUS HMMEIT BUIOU3MEHEHHBIN IOA3EMHBIN CTEOENb
JTUCKOBUAHOM (OpMBbI (IOHIIE) H3-32 CHJIBHO YKOPOYEHHBIX MEXA0Y3JIHMH,
HECYIIMH IUIOTHO PACHOJIOKEHHBIE APYT K APYTY COYHBIC YEHIyH, CIIyXKallue s
HAKOILJICHUS! BOJABI M MUTATEIbHBIX BEUIECTB. JIYKOBUYHBIE paCTEHUS OTHOCSTCS K
OJTHOJIOJIBHBIM pacTeHusM (puc. 10).

Puc. 10. JIykoBuuHble pacTenus: a — nyk pemdatsii (Allium cepa), 6 —
noacHexxHuk (Galantus sp.).

KiryOHENTyKOBHUYHBIE pPACTCHHST WMEIOT BHUIOM3MEHEHHBINM  IOJ3EMHBIH
cte0enb, pa3poCcInecst OJHO WM HECKOIBKO YKOPOUSHHBIX MEXI0Y3/IHA KOTOPOTO
o0pa3yloT KJIyOHEBUIHOE, MSICHUCTOE, OJHOJICTHEE OO0pa3oBaHHUE, IMOKPHITOE
CYXHUMH, TUICHYATHIMHU YCITySIMU WJIM OCTaTKaMHW OCHOBAHHMHA OTMEPIIHX JINCTHEB
(puc. 11). KnyOHeNyKOBUIIBI CIIY>KaT JJIsi HAaKOTUICHUS! MUTATEJIbHBIX BEIIECTB U
eXeroqHoro Bo300HOBIeHUs. KiTyOHEeTyKOBHUIIBI BHEIITHE HATTOMHHAIOT JTYKOBHILY.
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Puc. 11. Knyonenykosuisl magpana (Crocus sp.).

KiiyOHeBble — TpaBSHHUCTBIE pacTe€HUs C KIyOHAMU. Beigensror
cTeOJIeKITyOHEBEIE, KOpPHEKJTYOHEBBIE, CTOJIOHOKJTYOHEBBIE,
KOPHEBHIIHOKITYOHEBBIC (prc. 12).

Puc. 12 KnyoHeBble pacTenus: a — kaprodeins (Solanum tuberosum), 6 —
HOPUYHHMK IMIKoBaTeiid (Scrophularia nodosa), B — mukaaMeH mepcuacKuii
(Cyclamen persicum).

CronoHHBIE pacTeHUs MMEIOT BUJIOM3MEHEHHBIA OJHO- WU MaJIOJICTHUMN
MOJI3y4uil MoOer C JJIMHHBIMU, TOHKUMH MEXJIO0Y3JIUSIMU U YCUTyEBUIHBIMU WJIU
aCCUMIIUPYIOMUMHU JTUCThAMU (puc. 13). CToI0HBI 00ECIeurnBalOT BEre€TaTUBHOE
pa3MHOXXEHUE, B HHUX HE OTKJIAJbIBAIOTCS B 3alace NUTaTeJIbHbIE BELIECTBA.
Paznuyaror HaA3eMHO- M TMOA3EMHOCTOJIOHHBIE. Hal3eMHble CTOJOHBI MHOTIA
Ha3bIBAIOT YCAMH U TUIETHMHU.

KopueotnpeickoBble pacTeHuss — 00pa3yroT OTHPBICKH (MTOPOCHb) U3
MPUIATOYHBIX TIOYEK HA KOPHSIX.
HazeMHO-TION3yunie TpaBbl — pPAcCTEHUs, Y KOTOPBIX [MOJEralolue u

CTeIfolrecs mooern o0Opa3yroT NMPUAATOYHbIE KOpHU (puc. 14).
JIuaHel — na3sMe PacTCHHs, MCIOJB3YIOIINE B KaUECTBE OMOPHI JAPYrUe
pacteHusi, moctpoiiku u ap. [loOerw JmaH He CHOCOOHBI CaMOCTOSTEIILHO
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COXpaHSITh BEPTHKAIBHOE TMOJIOKEHUE. JIMaHbl MOTYT OBITh JAPEBECHBIMU U
TpaBAHUCTBIMU. [0 criocoOy Na3zaHusl pa3iuyaroT: ONMUPAIOIIKUEC, HETUISIOIUecs,
KOpHeJa3aiolue, yCUKOHOCHBIE, BhIOIIUECS. BOIBIIMHCTBO JIMaH MPOU3PACTAET B
TPOTIHKAX.

OnuduThl — pacTeHUs, KOTOPbIE MOCEISIOTCS Ha CTBOJAX U BETBAX JIPYTUX
pacTeHud, HO HE SBISIOTCS Mapa3uTaMd 1O OTHOUIEHUIO K HHUM. ONUQPUTHI
BCTPEYAIOTCS, TJIABHBIM 00pa30M, BO BJIXKHBIX TPOMMYECKUX Jiecax (puc. 15).

Puc. 13. CrononHbIe (MJIM CTOJIOHOOOPA3YIOIINE) PACTCHUS:
a — MOA3EMHOCTOJIOHHOE (CeIMUYIHUK eBporneiickuii — Trientalis europaea), 6 —
HAJI3eMHOCTOJIOHHOE (KocTssHHKa — Rubus saxatilis)

Puc. 15 DnuduTHBI TaNOpOTHUK IUIaTHIICpUyM osieHeporuit (Platycerium sp.)
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Pacrenus-mogymkyn — XapaKTEpHU3YIOTCS TUIOTHBIM  PACIOIOKCHUEM
1mo0eroB, HU3KOPOCIOCTHIO, B pe3yJbTaTe 4ero (OPMHUPYETCS MOIyIIKOBHIHAS
dopma pocta. PacTeHus-nmoaymku B OOJBIIUHCTBE CBOEM — CTEP’KHEKOPHEBBIC
MHOTOJICTHUKH, TPaBSIHUCTBIE WJIM JPEBECHBIC, PACIPOCTPAHCHHBIC, TJIABHBIM
00pa3oM, B BEICOKOTOPBAX U TyHIpax (puc. 16).

Puc. 16. PaCTeHI/IG-HOI[};HIKa asopera (Azorella sp.).
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2. Cnpaeounvle pucyHKu no mopghonozuu pacmeHuii

|. Mopdosiorusi KopHst

Puc. 1. Tumbl KOpHEN 1 KOPHEBBIX CHCTEM:
1, 2 — cTep>kHEBBIE KOPHEBBIE CUCTEMBI C IJIABHBIM KOpHEM (a), 00KOBbIMU (0) 1
MpHU- TaTOYHBIMU (B), 3, 4 — MOUKOBAThI€ KOPHEBHIE CUCTEMBI.

Puc. 2. Bugousmenenus kopHeit: 1 — kopHerion; 2, 3 — KOpHEKIyOHU; 4 —
JbIXaTeNbHbIC (BUAHBI BO BPEMS OTJIMBA); 5 — XOAYJIbHbIE KOPHHU.

Puc. 3. KopHeBble CHCTEMBI B 3aBUCHUMOCTH OT YCJIOBU OOWUTaHWUS:
1 — BepOIIFOXKbsI KOJTFOUKA, 2 — COCHA Ha c(harHoBOM 60j10Te, 3 — COCHA Ha
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ecyaHol MoYBe.
I1. Mopdgosiorust modera

Puc. 4. Ctpoenue nobera:
1 — muct; 2 — crebenp; 3 — y3er; 4 — MeXI0y3Iue; 5 — masyxa JucTa, 6 — ma3yIrHas mouka; A —
yIUIMHEHHBIE I00eru; b — ykopoueHHsble moberu; B — ykopoueHHbIH po3eTOUYHbIH 1Mo0eT.

Puc. 5. Bunon3smenenus mooera:
| — KopHeBHIIe TpaBuUiaTa, 2 — KOPHEBUIIE JIAHIBINIA, 3 — KIIyOeHb KapToderns, 4 — TyKoBHIIa
JIWJIAH, 5 — KayJIeKC JIFOTMHA, 6 — yChl 3eMIITHUKH, 7 — (GUIUTOKJIAIMA UTJIHIIBI, 8 — moOeroBast
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KOJIIOUKA TPYIIH.
II1. Mopdosorus credsst

Puc. 6. Turmebl cTe6eit o pacmnoioKeHUIO0 B IPOCTPAHCTRE:
1 — mpsiMOCTOSAYNIA, 2 — IPUNIOTHUMAIOIIUKCS; 3 — nexauni, 4 — mon3yuuit
(YKOpEHSIOIIMICS B y3/1ax), 5 — HEeTUISIONINICS (J1a3aromuii), 6 — BIOITUICS.

[5

Puc. 7. Tunsl cTebaeit mo nonepeyHoMy ceueHuro: 1 — OKpyriblii, 2 —
CIUTIOCHYTBIN, 3 — TPEXTPaHHbIN, 4 — UETBIPEXTPAHHbBINA, 5 — MHOTOI'PaHHBIH, 6 —
pedpucthiii, 7 — 60po3a4uaThIil, 8, 9 — KPBIIATHIA.
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IV. MopdoJiorust 1ucra

Puc. 8 OcHOBHBIC YacTH JIMCTA:
1 — gepemKkoBkIit, 2 — cuasunid, 3a u 30 — ¢ BIaranumem, 4 — ¢ npuiIucTHUKamMu. [t —
JUCTOBAs TIacTUHKA, Y — vepeniok, [1p — npruimcTHUKH

Puc. 9 Pa3nooOpa3zue NpuiIrCTHUKOB:

Omnapnaromue: 1 — ny0, 2 — nuna, 3 — dyepeMyxa; TUITHYHbBIE: 4 — 3eMIISTHHUKA;
(doTocuHTE3MpYIOIIKE: 5 — TOPOX, 6 — YMHA; 00pa3yIOIIMe YIIKU: 7 — MOJBIHb-Y€PHOOBUTLHUK;
obpazyrommue pactpy0: 8 u 8a — ropeir.

[Ip. — npunuctHuky, P. — pactpy6, Y — ymku.
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Puc. 10 Turbl >KHJIKOBAaHUS:
1 — mapamiensbHoOE; 2 — AYTOBUAHOE; 3 — c€TYaTO-NalIbuaToe; 4 — ceT4aTo-
IIEPUCTOE; 5 — TUXOTOMHUYECKOE.

7

Puc. 11 JIucTopacmnonokeHue U IpUKPEIUICHHE K CTEOIIO:
Pacnionoxenue nuctheB: 1 — oduepenHoe (criupainbHOE); 2 U 2a — CYIIPOTUBHOE; 3 —
MyTOoBYaToe. JINCThsI MO MPUKPETUICHHUIO K CTEOIIO: 4 — TIOyCTe01e00hEMITFOIIIHIHA,

5 — crebneoObeMITIOITNI, 6 — IPOH3CHHBIN, 7 — HU30ETaIOIIHA.
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Puc. 12 ®opmbl TUCTOBOM TIJIACTUHKH.

Puc. 13 Ocob6sie popMbl TUCTOBOM MJIACTUHKHU:
| — yemyiuarslii, 2 — UTONBYATHIN, 3 — MIUTOBUIHBIN, 4 — TIOYKOBUIHBIN, 5 —
CEepILEBUIHBIN, 6 — JONaTYaThIN, 7 — KONIbEBUAHBIN, 8 — CTPEIOBUIHBIN.
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Puc. 15 CnoxHbIC TUCTHS:
1 — nepucTtsiii, 1a — ABaXKIBINEPUCTHIN, 2 — ATbYaThIN, 3 — TpoWUaThIi, 4 —
MHOTOKPATHO TPOWYATHIN.

Puc. 16 Ocobbie TUIBI pacu€HEHHUsI JIUCTOBOU IIACTUHKH:
1 — nupoBuAHBIN, 2 — rpeOHEBUIHBIN, 3 — CTPYTOBHUIHBIM, 4 —
MPEPBIBYATONEPUCTHIN.
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3. I'eo6omanuueckue onucanus Ha yuacmkax pa3Hozo npupodonwzwoeauuﬂ

NEPBOHAYAJILHO JJAETCSl BUAOBOM COCTaB JIPEBOCTOS U (popmMyIa;

BUJIOBOM COCTaB MOAPOCTa — 3TO MOAPACTAIOLINE IEPEBbS;

BUJIOBOM COCTaB MOAJIECKA — 3TO BUJIOBOM COCTAaB KyCTaPHUKOB;

TPaBOCTOM — BUAOBOM COCTaB TPaB, KYCTAPHUYKOB U MXOB

B Hayajie TPABOCTOS YKa3bIBAIOTCS JOMUHAHTHBIE U COJOMUHAHTHBIE BU/Ibl PACTEHUH.

akrwnE

Pauda (3anoBeaHnk)
Iaomanaka Nel. (kB. 80)

JyOHSIK ¢ JIMIIOH 0COKOBO-NIPOJIECHUKOBBIN.
OcgeménnocTs:40%
[IpoexTuBHOE NOKpHITHE: 85%
®opwmyna apesoctosi: 3/14J12B15.
JpeBocToii: J[y0 uepenryarslii, iuna cepILUeBUIHAs, B3 IIEpIIaBbli, Oepe3a noBUcias,

Ioapocrt: JIuna cepaueBuiHast, Bsi3 LIEPIIABbIN, KJIEH OCTPOJIIMCTHBIN

IMopsiecok: PsOuna OOBIKHOBEHHas, 4depéMyxa OOBIKHOBEHHAs, MalliHa, OepecKier

OopoaBYaTHIi
Tpasocroii:

[onpocrt: Jluna cepaueBuIHasL, B3 HIEPIIABbIA, KIEH OCTPOIUCTHBIN, Oepé3a moBucas

ITposecHUK MHOTOJIETHUN — IOM
[I[UTOBHUK MY>KCKOU

®uasika yAUBUTEIbHAS
Bousogymika 3onorucras
['paBunat ropojackoii

AJloKCca MyCKyCHas

KoneiTeHb eBponenckuii
[[luToBHUK NEHIIETOTPEOCHYATHII
Ko10K0Ip4MK KparuBOIACTHBIN
Kymnena MHOronBeTKOBas

bynpa muromeBniHas

XoxJ1aTKa JIyKOBHYHAs
Berpennuka qroTu4Has

Pauda.

CHBITh OOBIKHOBEHHAS-COJIOM
Bopen Beicokuii

MenyHnuna HesicHast
TaBounra Bs301HMCTHAS
3Be34aTKa JKECTKOJIUCTHAS
Kpanusa nBynomuas

JIroTHUK KamryOcKui

Ocoka BojocUCTasi — COJIOM
ScHOTKa Kpamyaras

Ywucrel necHoOn

KymnsIps necHoi

MsTnuk nyOpaBHBIi
ITyCTBIpHUK IATHUIONOCTHOU

Iaomanka Ne2. (kB. 80)
JIunHsk ¢ 0epe30ii U 1yOOM CHBITEBO-NIPOJIECHUKOBBIIA.
Ocgeménnocts: 35%

[TpoexTrBHOE MOKpBITHE: 90%
®opmyna npesocros: 5J14b1 /1.
HpeBocroii: Jluna cepaneBuaHas, 6epéza mopucinas, 1y0 dYepenrdaThiid

[Tomgnecok: bepeckner 6oponaBuatelii, psOMHa OOBIKHOBEHHAS, YepEMYXa OOBIKHOBEHHAS

TpaBocroi:

[IponecHuK MHOTOJIETHHUI — I0M
[I[UTOBHUK MY>KCKOU

®uanka yIuBUTEIbHASA
OBcsiHMIIa TUTAHTCKAs
I'paBunat ropoackoit

Anokca MycKycHast

KomnbiTeHs eBponeckuii coom
CtpaycHUK OOBIKHOBEHHBI

CHBITh OOBIKHOBEHHASA-COIOM

bopen BeicOokui

MenyHuiia HesicCHas
Beponuka nybpaBHas
3Be3muaTKa JKECTKOIMCTHAS
KpanuBa nBynomuas
JlroTuk KanryOckuit

Ocoka Boyocucras

119



Mxwu:

JIMIHAK ¢ BA30OM CHLITeBO-HPOJIeCHI/IKOBLIﬁ

Ko010K0/1p4MK KparuBOIUCTHBIN

Kynena nexapcrBeHHast

Boponuii ri1a3 4eTbIpE€XI0acTHON

Berpennuka qroTu4Has
SlcHoTKa KpanuaTas

bynpa mmromeBuiHas
Kymbipb necHom
XOXJ1aTKa JIyKOBHUYHAs
Mstiauk nyOpaBHBIN
I'ycuHBIN JTyK JKenThIN

Inomaaka Ne3. (kB. 80)

Ocgeménuocts: 30%
[TpoexTrBHOE MOKpBITHE: 95%
®opwmyna npesocros: SJI3B1JI1E.
HpeBoctoii: Jluna cepaneBunnas, Bss mepmansiii, Enb ¢uackas — ex., Jlyd uepenrdarorit
[Toxpoct: Jluna cepaueBuanas, Bs3 mepiuabbiii, Knén ocTponCTHBIM;
[Momecok: Psibuna oObIkHOBEHHAs, UepéMyxa 0OBIKHOBEHHAs!, bepeckier 60pogaByaThIii

TpaBocToii:

[IponecHUK MHOTOJIETHUI — I0M

IIIuTOBHUK MYKCKOU
®duanka yiuBUTEIbHASA
bynpa munromeBuiHas
Hucrsak BeCeHHUN
AJl0Kca MyCKycCHast
KonbiTeHs eBponenckuii

[[luToBHMK JaHIIETOrpeOCHYATHII

IToneBuna ToHKas
I1epiOBHUK TOHUKIIUN

[Tneposuem Ipedepa

ENbHUK € JIMNOH CHBITEBO-CTPAyCHUKOBBIN

CHBITH OOBIKHOBEHHAS — J0M.

bopen Beicokuit

Menynuna HesicHas

Ocoka Bonocucras
3Be3q4aTKa JKeCTKOJIUCTHAS
Kpanusa nBynoMHas
Kynbips necuoin

bop pa3Becuctsiii
XoxJ1aTKa JIyKOBHYHAs
I'ycuHbIi TyK Masblil

IMnomanka Ned. (mocaaka, KB. 66)

OcBeménuocts: 45%
IIpoextuBHOE nokpeITHE: 70%
®opmyna apeBoctosi: 6E3JI1B6.
Hpesocroii: Enb ¢punckas, JIuna cepanesuanas, bepéza nosucnas
[Toxpocrt: JIuna cepaueBuanas, Bss rmagkuit, Kii€H ocTponucTHBIN
IMonnecnk: Psibuna oObikHOBEeHHAs, UepemyXxa OOBIKHOBEHHAS

Tpasocroii: [IposieCHUK MHOTOJIETHUI-COJIOM

[I[UTOBHUK MY>KCKOU
®uanka yIuBUTEIbHASA

CrpayCHHUK OOBIKHOBEHHBIN — COJT

3Be3/19aTKa )KECTKOJIUCTHAs
SlcMeHHUK naxy4uit
KomnbiTens eBponeicknii

HIUTOBHUK JIAHIIETOTpeOCHUATHIN

Bynpa nromeBuHast
duanka ckanpHas
Mxu: [Tneposuem [Ipedepa

CHBITh OOBIKHOBEHHAS — JOM.

bopen BeicOokui

MenyHuiia HesicCHas

Ocoka Bosocucras
YuctoTen 000N
KpanuBa nBynomuas

XBOIII MOJIEBOIT — COZIOM
bop passecucrslii
3Be3quaTKa JKECTKOJINCTHAS
[IycTBIpHUK NATHIIONACTHON
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Paudga

IMnomaaka Ne6 (kB. 52)
CoCHSIK C €JIbI0 M JIMMOM KHCAMYHO-0COKOBBII.
OcgeniéuHoctb: 65%
[TpoexTrBHOE MOKpHITHE: 65%
®opmyna npesocros: 4C4E2JI+B.
HpeBoctoii: CocHa OOBIKHOBEHHAS, €1b (PUHCKAS, B3 TJIAAKUHI, JTUTIA CEPAIICBUIHAS,
[Toapoct: Enb ¢duHCKasA, B3 TIIAMKHHM, JUIA CEpIIEBHUIIHASA, KJIEH OCTPOJMCTHBIN, dyepéMyxa
OOBIKHOBEHHAsI,

[Toanecok: PsiOnHa oObIKHOBEHHAsI, OepecKiIeT O0po1aBUaThIil, MAIMHA

Tpasocroii:

Kucnnna o6bIKHOBEHHAS-OM.
Opiisik 0OBIKHOBEHHBINH — COJIOM.
bpycnuka
IIIuTOBHUK MYKCKOU
3eMJIIHUKA JIeCHas
Kynena MHOronserkoBas
®duanka yiuBUTEIbHASA
Tenunrepuc 6yKoBbIi
Kocrsanuka
Ocoka BepenaTHUKOBast
MaitHuK ABYJIMCTHBIN
SlcMEeHHUK naxy4uii
JInHHes ceBepHas

Mxu: IIneposuym IIpeGepa-gom., ukpanym

EJNBbHHUK € COCHOM YePHHUYHO-KHUCIUYHO-MIIUCTBIN.

Pauga

Ocoka Boyiocucras — oM.
YepHuka

JlanaeImn Malickuit
[[lnToBHMK NaHIIETOrpeOCHYATHII
Menynuna HesicHas
OpTtmiust ogHOO0KAS
I'pymanka kpyrionucTHas
duanka necyanas

Ocoxa KOpHEeBHUIIHAS
CeAMUYHUK €BpONECUCKUNA
YucroTen 60IbIION
Kpanusa nBynomHuas
Kymbips stecHoi

Iaomaaka Ne 7 (kB. 52)

OcBeméHHocTh: /5%
[TpoexTrBHOE MOKpHITHE: 95%
®opmyna npesocrosi: SE4C1B1JL
Hpesocroii: CocHa 00bIKHOBEHHas1, Oepé3a oBUCIas, ellb PUHCKAas

[Moxgpocrt: Enb ¢uHCKast, BA3 M1aakuil, 1una cepAueBuaHas, oepésa nosucias, 1y0 uyepenryarslii,
KJIEH OCTPOJIMCTHBIN;
[Tonnecok: Psibuna oObIkHOBEHHas1, OepeckiieT O00pogaBUaThIii, MaTHHA

Tpasocroi:

Kucnuma oObIKHOBEHHAS — JTOM.
Opitsik 0OBIKHOBEHHBII
bpycHuka — cogom.
BepOeitnnk MOHETUYATHIH
Optunust oqHOOOKAS
CeIMHYHHK €BPONIEUCKUI
MaitHuK IBYJIHUCTHBIN
[[luToBHUK NaHIIETOTPEOCHYATHII
Kocranuka
CHBITb OOBIKHOBEHHAS
OBCsIHHUIIA TUTAHTCKast
[TonMapeHHUK MATKHI
SlcHoTka KpamuaTas
KpamnuBa nBynomuas
KoneiTeHb eBponenickuii
®uanka necyaHas

Ocoxka Bonocucras
UYepHuka — cOIOM.
Beiinuk necHou
I'pymanka kpyrionuctHas
[[[uTOBHUK MYKCKOI
®duanka yiuBUTEIbHAS
JIanapIn MalcKUM
Kymena nexapctBeHHast
3eMJITHUKA JIECHAS
YucroTen 60b1110H
3Be34aTKa XKECTKOJINCTHAS
MATIUK y3KOJIUCTHBIN
Ocoka KopHEBUIIIHAS
SIcMeHHUK maxy4nii
JIunHes ceBepHas

Ocoka KOpHEBHIIHAS

Mxu: ['unokonuym, [Tneyposuym lIpebdepa-mom
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Paudga

Ilnomaaka Ne8 (kB. 52)
CocHSIK € eJIbI0 OPYCHMYHO-YePHUYHO-KUCIUYHO-MIIUCTBIH.

Ocseménnocts: 85%

[TpoexTrBHOE MOKpHITHE: 75%

®opmyina npesocros: 7C3E.

Hpesocroii: CocHa oObikHOBeHHas, Enb (huHCKas

[Toapoct: Enb ¢uHCKast, B3 IIaIKUi, JTUIa cepAleBUaHas, Oepésa moBucias, 1y0 YepenrdaThii,

psiouHa OOBIKHOBEHHAS;

HOI[J'IGCOKZ Ps6una O6BIKHOB€HH3$I, 6y3I/IHa KHUCTCBUHAasA, MaJIMHA, BOJIYCATOAHUK

OOBIKHOBEHHEBIN, MO KEBEIIbHUK OOBIKHOBCHHBIN
TpaBocroii: Kucinuia oOBIKHOBEHHASA — IOM.
YepHuka — 10M.
Beiinuk necHoi
JInHHes ceBepHas
OpTunus oxHOOOKas
CenMUYHMK eBpONeHCKUi
MaiiHuK 1BYJIMCTHBIN
[{uTOBHUK JTaHIIETOrpeOEeHYATHIN
Koctranuka
TonoKHSIHKAa OOBLIKHOBEHHAS-€]I.
YucroTen 00abIION
3Be3uaTKa CpeaHss
KpanuBa nBynomuas
3070TapHUK OOBIKHOBEHHBII
®duanka ckajabHas
I'omokyunuk JInnues
IInayH CILTIOCHYTBIN

Opiisik 0OBIKHOBEHHBIH
bpycnuka — conom.
JltoOka ABynHCTHAS
['pymanka cpenuss
[IIuTOBHUK MYXKCKOU
MapbsHHHK JIyrOBOH
JlagapIm MacKum
Kymena nexapctBeHHast
3eMIISIHUKA JIeCHas
CHBITh OOBIKHOBEHHAS
bonsak monesoii
[TonMapeHHUK LENKHt
SlcMeHHUK naxy4yuit
[ToneBuna ToHkast
Ocoxka BepenaTHUKOBast
3uUMOII00Ka 30HTHYHAS
Ocoka nanpyaras

Mxu: I'unokonuym, Ilneyposuym Llpedepa-nom., Jukpanym-nom

Paudga

Iliiomanka Ne9 (kB. 52)
COCHfIK BEeiiHUKOBO-0PYyYHHYHO-TAHABIIIEBO-MIIUCTHIM.

Ocgeménnocts: 80%

[TpoexTrBHOE MOKpHITHE: 70%

®opmyna apesocrosi: 9C1E.

Hpeoctoii: CocHa oObikHOBEeHHAs, Enb puHckas

[Toxpoct: cocHa 0OBIKHOBEHHAsI, €1h (PUHCKAS;

ITognecok: Manuna

Tpasocroi: BeitHuk necHoit — 1oMm.
Kucnuia oOsIkHOBEHHAS

prmaHKa 3CJICHOLIBETKOBAsA — €.

bpychHuka — nom.

JIunes ceBepHas

OpTunus omHOOOKas
3070TapHUK OOBIKHOBEHHBIT
[[luToBHUK NaHIIETOTpeOCHYATHII
Kocranuka

3Be3/14aTKa CpeaHssa

KpanuBa nBynomuas

JIaHIBIIT MalCKUM — JOM.
Ocoka KOpHEHUIIHAas
UYepHuka — cogqom
MapbsHHHK JIyTOBOH
I'pymanka cpeansis
TonokHsHKa OOBIKHOBEHHAS
Ocoka BepenaTHUKOBas
Kymena nexapcTtBeHHast
3eMIISTHUKA JIeCHas
3uMoITI00Ka 30HTUYHAS
MaiiHuK IBYJIUCTHBIN

®duanka ckaJibHas [InayH CIUTIOCHYTBIN — COJIOM.
Mxu, mumaiinuku: [lneposuym Ilpedepa, Aukpanym, ['nnokornym, Knanonus
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Paudga

Ilnomaaka Ne 10 (kB. 42)
CocHsIK OpyCHUYHO-BeHHUKOBBIIA.
Ocgemennocts: 90%
[TpoexTuBHOE MOKpHITHE: 70%
®opmyna npesocros: 10C+ b.
Hpeoctoii: CocHa oOpIkHOBEHHAsl, bepé3a nosucnas
[Togpoct: Enb ¢uHcKas, nuna cepaueBuHast, psOuHa OObIKHOBEHHAsI, 1yO YepelnyaThlii;
[Toayecok: pakuTHUK PyCCKUN, MOXOKEBEIIbHUK OOBIKHOBEHHBIHN, MaIMHA, OEpecKieT
06opoaaBuathlil, 0y3MHa KUCTEBUIHAS

Tpasocroii: bpycHuka — nom. UYepHuka — cOIOM.
Yuctoren 60bII0M [IIuTOBHUK MYX’CKOM
Kucnuna oObIKHOBEHHAS! — COJIOM. BeitHuk necHoi — coioM.
3eMJISIHUKA JIeCHAst Beiinuk HazeMHBbIH
Optunus ogHOOOKAS Ocoka BepeIIaTHUKOBAs
Jlanppim Maiickui Ocoka KOpHEBUIIIHAS
Ocoxka panHss OxuKa BoJIOCUCTast
Konokoapunk pacKuINCThIi UYepHOrosioBKa 0OBIKHOBEHHAS

Mxu: Jlukpanym, IOIUTPUXYM, | nitakoMuym

JleOsi:kbe (pexpeanmsi).

Iaomanka Nel. (kB. 17)
Jlunusk ¢ 6epé3oii 0COKOBO-CHBITEBBII.
Ocgeménnocts: 60%
[TpoexTrBHOE MOKpHITHE: 95%
®opmyna npesocros: 4J165.
HpeBocroii: JIuna cepaueBuanas, bepésa nosucias
[Toppoct: bepésa nouBcnasi, uma cepaLEeBUAHAs, OCHHA
[Tonnecok: Psibuna oObIkHOBEHHAs!, GepeckiieT O00pogaByaThiil, Y4epéMyxa 0ObIKHOBEHHas,

Tpasocroi: Ocoxka Bosocucrast — JIOM. CHBITh OOBIKHOBEHHASI — COJIOM.
KonbITeHb €BpONEeCcCKuiA — COJIOM. IIposiecHUK MHOTOJIETHUI
JIaHapI MaliCKUN MenyHuua HesicHast
UuHa BECEHHsIA 3Be3q4aTKa JKEeCTKOJIUCTHAS
®duanka XoIMoBast bykBua npuyBeianueHHas
Beponuka nyopaBHas ["opomiex 3a00pHbIH
Kon0KOoIp4MK pacKuIUCTBIN Kos0K0np4MK KpanuBOIMCTHBIN
Beiinuk necHon MsTnuk nyOpaBHBIi
Esxa cOopHast I'paBuiiat ropoackoit
[Taxyuka OOBIKHOBEHHAsI Kieep nonzyunii
Kneep nyrosoit Permeriok 0OBIKHOBEHHBIH
Jrotuk KamryOckuit 3eMJISIHUKA JIECHAsI
Ocoka KopHeBULTHAs OBcsiHUIIA TUTAHTCKAs
[1epnOBHUK MOHUKIINI Kymnbips necHoi
YucToren 60mb110H I'epanb necHas
Bynpa nromeBuHast Anokca MycKycHast
®uanka yAUBUTEIbHAS XoxJ1aTKa JIyKOBUYHAs
OBcstHMIA JTyroBast Berpennuka moTryHas
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JleOskbe.
Ilnomaaka Ne2. (kB. 21)
Ha mecTte e10BO-1IMPOKOIMCTBEHHOTO JIECa.

JIMNHSAK ¢ e1b10 U 0epé30il BOJIOCHCTOOCOKOBO-CHbITEBbIH.
Ocgeménrocts: 60%
IIpoextuBHOE nokpseiTHe: 80%
®opmyna apesocrosi: 6JI+3b+1E.
HpeBocroii: Jluna cepaueBuanas, bepésa mosucmuas, enb GuHCKas
[Monpoct: Enb duHCKas, mHma cepaieBuIHas, KIEH OCTPOIUCTHBIN, HIIbM IIEPIIaBbId
[Tonnecok: Psibuna oObikHOBEeHHAs!, GepeckiieT 00poaaBUaThIif, KUMOJIOCTh JI€CHAs, KaJluHa
OOBIKHOBEHHAs

TpaBocroii: Ocoxka BojocucTasi — 10M. CHBITh OOBIKHOBEHHAS — JIOM.
KomnbITeHb €BpOIEUCKU — COAOM. KouenbkHUK XKEHCKUI
I'osmoxkyunuk JIunues Tunenrepuc GyKoBbIi
3Be3/4aTKa XKECTKOJUTCHAs Ocoxa KopHEeBHUIIIHAS
Bop pa3Becuctblii YUurHa BeCEeHHSA
JynHuk oObIKHOBEHHBIN MenyHuiia HescHas
OBcsiHUIIA TUTaHTCKas [[uTOBHUK JaHIIETOTpEOCHYATHIN
XBOII JIyTOBOM XBOII JIECHOU
Koctanuka MsTnuk nyOpaBHBIi
Kucnuna o6bIkHOBEHHAs Beponuka nyOpaBnas
Beponuka nekapctBeHHas Jlangpin Malickuit
I'paBuritat peuynon Beitnuk necHoit
MaiiHuK 1BYJIUCTHBIN ["opomek necHoit
®duanka yiuBUTEIbHASA Boposen kosocucTslit
3Be3/1uaTKa CpeaHss WBaH yail y3KOJIUCTHBIN
Bbonsak monesoit Martps u Madexa
YepHOrosoBka 0ObIKHOBEHHAsI I'oporek 3a60pHbII
I'pymanka kpyronucrHas, I'pymanka cpennsi,
Optunus oqHoOOKas XoxJaTKa JIyKOBUYHas

Mxu: Tukpanym, [lomutpuxym

JleoOstkbe.

Iaomaaka Ne3. (kB. 31)
CocHsik ¢ 0epé30ii U JINMOI 0COKOBO-CHBITEBbIN
Ocgeménnocts: 40%
ITpoextuBHOE nokpbITHE: 80%
®opmyna npesoctost: 4C+3JI+3b.
Hpeoctoii: CocHa oObikHOBeHHasI, JIuma cepaneBuanas, bepésa mosucnas
[Toapoct: JIuna cepanieBuIHast, OCUHA - €]1., AyO YepernrdaToii
[Tonnecok: PsiOuHa 0ObIKHOBEHHAs, OEPECKIIET OOPOAaBUATHIN, KIUMOJIOCTh JIECHAs, MAIMHA

TpaBocroii: OcoKka BOIOCUCTAs — JIOM. CHBITh OOBIKHOBEHHAS — JIOM.
KomnbiTens eBponeiickuii 3Be3MuaTKa JKECTKOIUCTHAS
Ocoka KOpHEBHUIITHAS JlagneIm MaicKui
Kynena nexkapctBenHas bynpa mmromesuanas
Kocrsaauka YuHa BeCeHHSIS
®uanka yiuBUTEIbHAS duanka XoIMoBas
3eMIIHUKA JICCHAs Beinnk necHoit
3Be34aTKa 3J1aKOBUIHAS I'paBunar peuynoi
bop packuaucterit JpeMiuK MMpOKOIUTCHBIN
Esxa cOopHast ["oporex 3a00pHBII
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OBcgHHIIa TUTAHTCKAS
[TukynbHUK sp.
bykBuna nexapcTseHHas
Knesep cpennuit
[Taxy4ka 0OOBIKHOBEHHAs
KoporkoHoxka nepucras

JleosKL€.

[TonMapeHHUK MATKHI
I'epanb necHas

bonsik pa3HOJIMCTHBIN
INoporek necHoit

3Bep000it TPOABIPSIBIICHHBIH
Bacunék ¢purniickuii

Iaomanka Ne4. (kB. 31)
CocHsik ¢ Oepe30il M JIMIOH BOJIOCHCTOOCOKOBO-CHBITEBBIN

Ocgeménnoctsb: 40%
[IpoexTuBHOE nokprITHE: 80%
®opmyna npesocrosi: 6C+3b5+2J1.

JpeBocroii: CocHa oObikHOBeHHas1, JIuma cepaneBuaHas, bepésa moucmnast
[Mogpoct: Jluna cepaueBunnas, Ocuna - ef1., {yd uepemnruatsiii — e.

ITomiecok: Ps0OuHa 0OBLIKHOBEHHAS
KumosocTs 1ecHas
TpaBoctoii: Ocoka BOJIOCUCTAs — JIOM
KomnbiTens eBponenckuii
Ocoka KOpHEBHIITHAs
Kymena nexapcrBeHHas
Kocrtsauka
®duanka XoJIMoBas
Beiinuk necuoi
bop packugucTsii
Esxa cOopHast
OBcsHUIIA TUTAHTCKAS
IIukynsHUK SP.
bykBua nexkapcTBeHHas
Knesep cpennnii
[Taxy4yka 0OOBIKHOBEHHAS
KopotkoHoxka nepucras

bepeckier 6oponaBuaTsiii
Manuna

CHBITh OOBIKHOBEHHAS — JIOM.
3Be3/1uaTKa JKeCTKOJIUCTHAS
JlagaeImn MaicKum
bynpa mmomeBuinas
®duanka yaiuBUTEIbHAS
3eMJIIHUKA JIECHAs
3Be3auaTka 37aKOBUHAS
JpeMIiK mUpOKOIUTCHBIN
["oporex 3a00pHbBII
[TomMapeHHUK MATKHI
I'epanb necHas
bonsk pasHoIMCTHBIN
lNoporek necHom
3Bepo00il MPOIBIPSBICHHBIN
Bacunék ¢ppuruiickuii

JleoOstkbe.
Iaomaaka Ne6 (kB. 83)
CocHsik ¢ 0epe30ii BeHHMKOBO-KOCTITHUYHBII
Ocsenénuoctsb: 60%
IIpoextuBHOE noKpbITHE: 80%
®opmyna npesoctost: SC+5b.
Hpesoctoii: CocHa oObikHOBEeHHAs, bepé3a mosucnas
[Toapoct: bepésa moBucnas, Jluna cepaneBuanas , J{yd uepemnruarsiii, Knén ocrponuctabpii
[Moanecok: MoxkeBenTbHUK OOBIKHOBEHHBIN - €]1.
Ps6una 0ObIKHOBEHHAS
PakuTHUK pycckuii
TpaBocroi: KoctsiHuka — oM.
Ocoxka BOJIOCHCTAast — COAOM.
KopoTkoHoxKa nepucras
JIanapIn MalicKui

bepeckiier 6opogaByaThIii
Kannna oObIKHOBEHHAS - €]1.
Beitnuk necHoil — 1om.

CHBITh OOBIKHOBEHHASI — COJIOM.
Boponwuii ria3 4eThIpeXIMCTHBINA
ITogmapeHHUK CeBEpHBII

[IepnOBHUK MOHUKIINI YepHuka
bpycnuka ®uanka yiuBUTENbHASA
Exa cOopnas I'paBunat ropoackoit

Ouainka codbaubs KopocTaBuuk nosneBoit
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Beponuka nyOpaBHas Uuna BeceHHsA
OpTunus omHOOOKas ["opomiek MbIIMHBII
bynpa mmronieBuinas I'oporek 3a00pHBIiA

JleoOstkbe.
Ilnomaaka Ne7. (kB. 82)
(Ha mecTe €10BO-COCHOBOI'O Y€PHUYHO-MIITUCTOTO JIECA).

CocHSIK ¢ eJbI0 U Oepe30il YePHUYHO-JIAHAbIIEBO-MIITUCTBIA.

OcgeménnocTs: 50%

[IpoexTuBHOE nokprITHE: 60%

®opmyna npesocrosi: SC+3E+2b.

JpeBocroii: CocHa oObikHOBeHHAas1, Enb ¢uHckast, bepe3a moBucnas — ef.

[Monpoct: Enb ¢punckas, CocHa oobikHOBeHHAas1, bepé3a moBucnas, Jluna cepaneBuanas —
en., Ocuna — e,

[Momnecok: Kpymmaa nomkasi, MBa ko3bs1, PsiOnna oObikHOBeHHAss, ManuHa, by3nna
KHCTEBUIHAS — €]I.

TpaBocroii: YepHuka — 10M. JlaHpI MalCKui — I0M.
KocrsHuka — 1om. Ocoka Bonocucras — CoJIoM.
MaiiH¥K ABYJIHUCTHBIN MapbsHHHK JIyTOBOH
3070TapHUK OOBIKHOBEHHBIH 3eMIISIHUKA JIeCHas
IToneBuna ToHKas I'paBritat ropoackoi
['pymanka KpyriaoaucTHas Optunus ogHOOOKas
[Taxyuka OOBIKHOBEHHAS JlymmmcThIii KOJIOCOK OOBIKHOBEHHBIH
Beponuka nyOpaBHas BykBuna nexkapcTBeHHas
Esxa cOopHas Perneniok 0OBIKHOBEHHBIIH
SlcHoTKa KpamuaTas Beponuka nybpaBHas
3Be3uaTKa CpeaHss Yuctoren 60bII0M
IIlyuka nepHucras XBO1I[ MOJIEBOM
CenMUYHMK eBpONEHCKUI — e]1. Monunus ronyb6as
OxmuKa BosocucTas [I{uTOBHUK JNaHIIETOrpeOeHYaThIN

Mxu: caraym, NOJIUTPUXYM, TUKPAHYM.

JleOsikbe.

Iaomaaka Ne8. (kB. 93)
CocHsik ¢ Oepe30ii BeifHMKO-JIaHbIIIEBbIN ¢ OPYCHUKOM.
Ocsemennocts: 70%
[TpoexTrBHOE MOKpBITHE: 60%
®opmyna npesocrosi: 8C2b.
HpeBocroii: CocHa 0OBIKHOBEHHAS
IToxpoct: CocHa oObikHOBeHHas, bepé3a nmoBucnas, Jlumna cepaueBuaHas — ex.
[Tonnecok: Psbuna oObikHOBeHHas1, PakuTHUK pycckuit, JIpok kpacuiabHbINA, ManuHa

Tpasocroii: bpycHuka — conom. JlanpIin MalicKui — 10M.
Koctsannka — comom. BeliHuk Ha3eMHEIA — JOM.
YepHuka — coqom Optunus ogHOOOKAS
Ocoka KOpHEeBUITHAS O’KH1Ka BOJIOCHUCTAS
Bacunék nyrosoii MsTIuK y3KOJIUCTHBIN
®uaska rnosuesas ®duanka codbaubs
[Tep10BHUK NOHUKIINN Kynena nexkapctBeHHas
3eMIISTHUKA JIeCHas CMonéBka NOHMKIIAS
30510TapHUK OOBIKHOBEHHBIH Beponuka nyOpaBHas
[TomMapeHHUK HACTOSIITUI [IlaBens ManbIit
ITogmapeHHUK MATKHAN SctpeOuHKa 1epHUCTAs
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OnyBaHYMK JIEKapCTBEHHBIN
Exa cOopnas

Xnormy1ika 0OBIKHOBEHHAS
HxoTHUK cephlit
Mxu: nukpanym

JleoOstkbe.
Ilnomaaka Ne9. (kB. 93)

(Ha mecte cocHsika YepHUYHO-OPYCHHYHO-3EJICHOMOIIIHOTO JIeca)
CocHSIK BeHHUKO-0PYCHUYHO-JIAHAbIIIEBbIH ¢ YePHUKOIA.
OcgemerHocTs: 70%
[IpoexTuBHOE nokprITHE: 60%
®opmyna npesocrosi: 10C.
HpeBocroii: CocHa 0OBIKHOBEHHAs
[Moxpoct: CocHa oObikHOBEHHAsA, bepé3a monsucnast, [1y0 yepenryaTsiii — ef.
[Tonnecok: Psbuna oObikHOBeHHAs1, PakuTHUK pycckuit, JIpok KpacuIbHBIH,

MosxokeBeIbHUK OOBIKHOBEHHBIN, ManHa

TpaBocToii: UepHuka — cogom. JlaHapIn MaliCKUHA — JOM.

Kocrsannka — cogom.
bpycHuka — cogom

Ocoka nanpyaras

Bacunéx cymckuit
Komaups sanka aBy1oMHas
[Tep10BHUK NOHUKIINN
3eMJIIHUKA JIECHAs
30510TapHUK OOBIKHOBEHHBIN
MappsHHHK J1yroBOU
Mstnuk nyOpaBHBbIit
IToagmapeHHHMK MATKHAN
SlcTpeOuHKa BojocUCTas

BeitHuk Ha3eMHbINA — JOM.
Optunus ogHOOOKas
O>xMKa BojiocucTas
MHSTIUK y3KOJIUCTHBIN
®uanka ropHas
Kynena nexapcrBenHas
CmonéBka MOHMKIIAS
[IpocTpen packpbIThIid
Beponuka konocucras
[I{aBens ManbIit
Sctpebunka nepHUCTAs
Ocoka KOpHEBUIIIHAA

Mxu: quKpaHyMm, IICypO3UyM

JleOsikbe.
Iaomaaka Nel0. (kB. 103)
(Ha mecte cocHsika OpyCHHYHO-JTUIIAIHUKOBOTO)

CocHsik OpyCHHYHO-BEHHUKOBO-THIIIAHHUKOBBIHA

OcgemieHHOCTH: 90%

IIpoextuBHOE NOKpBITHE: 60%

®opmyna npesocrosi: 10C.

HpeBoctoii: CocHa OOBIKHOBEHHAS

[Toapoct: CocHa oO6pikHOBeHHAs!, bepéza oObikHOBEeHHAs — €., OcuHa — e]I.

ITomnecok: PakutHuk pycckuit, JIpok kpacuiibHbI, MoXOKeBEIbHUK OOBIKHOBEHHBIN

TpaBocroii: bpycHuka — 1oMm. UepHuka — coaom.
JIaHOpII MaliCKUH — COJIOM. Belinuk Ha3eMHBIA — JOM.
Kymnena nexapcrBeHHas Bacunek cymckunit
Komraues nanka 1BygomMHas TonoKkHsAHKa OOBIKHOBEHHAs
3uUMOII00Ka OOBIKHOBEHHAS Beponuka konocucras
SlcTpeOuHKa 30HTUYHAS SlcTpeOuHKa 1epHUCTAs
ScTpebunka BosocucTas [Ipo3aHHHK Kpan4aTeIi
30510TapHUK OOBIKHOBEHHBIN Oprunus ogHOOOKAS
[Tonesuiia ToHkas ®duanka cKaJbHas
IIpoctpen pacKpbIThIHA Ocoka nanpyaras
Beponuka nekpcTBeHHas [Toneiae Mapiana

Mxu: qukpaHyMm, IICYypPO3UYyM
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CoxkpariieHust:

4. 'eobomanuueckue onucanus qbumouenos*oe HAa4 OnoJi3Heeblx

7KusHenHbie pOpMbI

Iep — AepeBbs

KyCT. — KyCTapHHUKH
KyCT4. — KyCTapHHUYKHA

MH. — MHOTOJICTHHE TPABEI
IB. — IBYJICTHUE TPaBBI
0Jl. — OJTHOJIETHHE TPaBbI

91 mo OTHOIIEHHUIO K BJjare:

TUTp. — TUTpOUT

M/T — ME30TUTpOGUT

M. — Me30(UT

M/KC — Me30Kcepodut

KC. — KCepodut
THAP.— TUAPOQUTEI

CKJIOHAX

OI o OTHOLIIEHUIO K CBETY:
CB. — CBETOJIIO0OMBEIE

TB. — TEHEBBIHOCIIUBLIE

TII. — TEHEJIFOOUBBIE

G111

HEM. — HeMOpaJlbHbIE (IIUPOKOJIUCTBEHHBIC JIeca)
00p. — bopeanbHbIC (XBOMHBIC Jeca)

0/H — OopeabHO-HEMOpaJIbHbIE (CMEIIaHHBIE JIeca)
J-JT — JIECO-JIyTOBbIC (OMYIIKU U JICCHBIC TOJISTHBI)
J-CT. — JIGCOCTEIHBIC

CT. — CTEIHBIC

C/IyT — CYyXOA0JIbHO-TTyTOBBIE

B/JyT— BJIa)HO- JTyTOBBIC

B/0 — BOAHO-00JIOTHBIE

JyT. — JIyTOBBIE

COp.— COpHBIE

KyJbT. — KyJIbTypHbBIE

Tabmuma 1

Beenenckas Ciio0oxa. Cricok BUAOB pacTeHHd 0 MOP(OJIOrHYeCKHUM dJIeMeHTaM
omoJ3Hs1 (2006 r.) |1 omos3enn (3amagHbIH CKJIOH).

Bunosoii cocras Kuzn. | Oxoi. OKom. SHI' | Kop | bpos | I Il | Byrp
¢opma | rpynma | rpymma €HH | Ka Hamo | | Hano | cty | BI
o o ol MOJI3H | CTy | HOJI3H | NEH
OTHOLI | OTHOILLE CKII €BbIl | IEH | €BBbI | b
€HMIO K | HHIO K OH b
CBETYy BIIare OTKOC OTKOC
1. Benpenen kamHenOMKa MH. CB. M. -1 + +
2. Bacunek MH. CB. KC. CT. +
JIO)KHOIISITHUCTBIN
3. Bacunex § MH. CB. M/KC J-CT. + + + + + +
IIEPOXOBATHIH
4. BacWJINCTHUK MaJbIi MH. CB. M. JIYT. + +
5. BelfHuK Ha3eMHBIN MH. CB. M/KC c/n + + + + +
6. Beponuka MH. CB. M. JI-11 + +
MIMPOKOJINCTHAS
7. BbroHOK noneBoi MH. CB. M/KC cop. + + + + +
8. I'Bo3/1MKa TpaBsiHKa MH. CB. M/KC -1 + +
9. I'Bozauka @uiiepa MH. CB. M. JIyT. + + +
10. T'epanb ayrosast MH. CB. M. JIyT. + + +
11. TopeuaBka MH. CB. M/KC CT. +
NEePEKPECTHOIMCTHAS
12. T'oporiex MH. CB. M/KC CT. + +
JUIMHOJHMCTHBIN
13. T'oporiex MbIIIHHBINA MH. CB. M. cop. + + + + + +
14. T'opuaxk MH. CB. M/KC cop. + +
SACTPEOMHKOBAs
15. JleBsicun OpUTaHCKHHA MH CB. M/KC c/n + +
16. JIpox KpacHJIbHBIN KYCT. CB. M. J-CT. +
17. Qymmna MH. CB. M/KC c/n + + +
O0OBIKHOBEHHASI
18. Exxa cbopHas MH. CB. M. JIyT. + + + +
19. 3Be3muaTka MH. CB. M. JI-11 + +
37IAKOBUIHAS
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20. 3Bepoboit MH. CB. M. J-J1
TIPOIBIPSIBJICHHBIN

21. 3emnsHIKA 3eTeHas MH. CB. M/KC J-CT.
22. 3eMIIsHUKA JIECHAs MH. CB. M. JI-11
23. VIKOTHHK CephIi IIB. CB. M/KC cop.
24. Kiieep nyroBoit MH. CB. M. JyT.
25. KneBep ropHBIf MH. CB. M/KC c/n

26. Kopossk MH. CB. KC. CT.

MeETeNbYaThId

27. KopocTaBHUK MH. CB. M/KC T-11
10JIEBOI

28. Konokompank MH. CB. M/KC c/n

panyHLEIeBUAHBII

29. Koctep 6e30CcTHBIH MH. CB. M. JIyT.
30. KpanuBa nBynoMHas MH. TB. M. cop.
31. JlammyaTka MH. CB. M/KC c/n

cepebpucras

32. Jlonyx nayTUHUCTHII MH. CB. M/KC cop.
33. Jlyk yrnoBaTslii MH. CB. M/KC JI-CT.
34. JIrotuk MH. CB. M. JIyT.
MHOTOITBETKOBBIH

35. JIrouiepHa moceBHas 18- B - M- K};m’
36. JlroriepHa MH. CB. M. c/n

CeproBUIHAS

37. JIroniepHa xMemneBast MH- cB. M- K};m’
38. MenkojenecTHUK MH. CB. M/KC cop.
eIKUH

39. Momnovyaii MH. CB. M/KC J-CT.
OIIYIICHHBII

40. Mosouait MH. CB. M/KC cop.
MPYTHEBUIHBIN

41. Msatnuk MH. CB. M. JIyT.
OOBIKHOBEHHBIH

42. MsaTnuk MH. CB. M/KC JI-11
Y3KOJIUMCTHBIN

43. HuBsHuk MH. CB. M. JIyT.
OOBIKHOBEHHEIH

44. Honest TeMHO-Oypast MH. CB. KC. CT.

45. Oscel 3asuuit MH. CB. KC. JI-CT.
46. OBcgHULIA JIyTOBas MH. CB. M. JIYT.
47. Ocoka exeBuaHas MH. CB. M. -1
48. OcTpOa0JOYHUK MH. CB. KC. CT.

BOJIOCUCTBIN

49. [TopopoxKHUK MH. CB. M/KC ¢/

JIAHLETOJIMCTHBIN

50. ITomMapeHHHUK MH. CB. M. JIyT.
MSITKAN

51. IlonmMapeHHUK MH. CB. M. JIyT.
HaCTOS U

52. TlonbIHB TOpBKas MH. CB. M/KC cop.
53. TonbiHb MH. TB. M. cop.
O0OBIKHOBEHHASI

54. TlymaBka CBETIIO- MH. CB. KC. CT.

KeTas

55. TlycTeipHUK MH. TB. M/KC cop.
I TUJI0NACTHOU

56. Pemnemmox MH. CB. M. T-11
OOBIKHOBEHHBIH

57. CUHET0JIOBHUK MH. CB. KC. cop.
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IUIOCKOJIMCTHBIHN
58. CMoJ1eBKa IMOHMKIIAS MH. CB. M. -1 + +
59. Cmonka MH. CB. M. JIyT. +
OOBIKHOBEHHAS
60. TumoeeBka JryroBas MH. CB. M. JIyT. + + +
61. TLICﬂqeanvTHI/IK MH. CB. M. JI-TT + + + +
OOBIKHOBEHHBIN
62. XaTbMa MH. CB. M/KC CT. . . . N
OOBIKHOBEHHAS
63. Liuxopwuit ) MH. CB. M/KC cop. . N .
OOBIKHOBEHHBIN
64. UnHa myroBas MH. CB. M. JIyT.
65. llandgeit MyTOBYATHIi MH. CB. KC. CT. + + +
66. IlaBexns rycToit MH. Cs. M. cop. +
67. SlctpeOunKa IyroBas MH. CB. M/ke T +
O011ee YncJI0 BHIOB 67 67 67 29 29 22 28 28 22 12
Tabmuia 2
Beenenckas Cnodoaa. Crannus “aynas”. Ciucok BUA0OB pacTeHHil 1Mo
Mopdoaornyecknm 3jieMeHnTaM onoJizHs (2007 r.)
| onos3eHn (ceBepO-BOCTOYHBIN CKJIOH).
CrtpykTypa Kus or oI | BUI' | Kop | bpo | | 1 | It | 1| byr
OIIOJI3HA H. o o eHH | Bka | Hago | cry | Buyrp | cryme | Buy | c¢T | poI
tbop OTHO | OTH ol IOJ3H | IEH | HOIOI3 Hb TpU | ym
Ma IIEHA | OII CKII eBBIN b HEBOM TONI | €H
0K | eHHd OH OTKOC OTKOC om | b
CBETy | 10 K HEB
BJa oH
Bupgosoii coctaB re OTK
oc
1. Boperr BEICOKHIt MH. TB. M. HEM. +
2. bepeckier 3 KYCT. B, M. /1 + + + +
0OpoaBYATEIHA
3. bepesa mosucnas Jep. CB. M. 0/H + + + + + +
- MH. M.
4. Benpenen B yr. +
KaMHEJIOMKa
5. BopOHeuv MH. B, M. 6/ +
KOJIOCUCTBIN
6. B3 rmankuit Tiep. TB. M. HEM. + + + + + + +
7. Beponuka MH. M.
CB. -] +
nyOpaBHast
8. Boposen } MH. 5. M. oM. .
KPaCHOILIOTHBI I
9. Jpew . | MH TB. M- 6/u + + +
NIMPOKOJIMCTBCHHBIM
10. y6 M.
. . . +
OOBIKHOBEHHBIH s1ep 8 He
L1 Apox N KYCT. CB. M/ J-CT. + +
KpacCHJIbHBII c
rur
12. ExxeBnka KYCT. TB. D B/TyT + +
13. XK
CPYIUHHK o1l CB. M w6 +
OOJIOTHBIHI p.
. M.
14. XKumomocts KycT. B, o/ + + + + + +
JIecHas
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15. 3Be3auaTka M.
MH. TB. HEM.
JKECTKOJIMCTHAS
16. 3Bepoboii M.
9 MH. CB. JIYT.
MIATHUCTBIN
17. 3emnsHuka M.
MH. TB. -1
JIecHas
18. 3Be3muaTka Tur
ofl. CB. cop.
cpenuss p-
19. UkoTHHK M/K
N JIB. CB. cop.
cepblit c
M.
20. UBa ymacras KYCT. CB. T-71 +
M/T
21. Ba nomxkas KYCT. CB. T-71
22. KynsIpb JecHOM MH. TB. KC. -1
23. Knen M.
. nep. TB. HEM.
OCTPOJIUCTHBIH
24, Kynena M.
MH. TB. HEM.
MHOI'OLIBETKOBAs
25. KomnbITeHb M.
N MH. TB. HEM.
CBPONCHCKHIA
26. Komrounuk KC.
N JIB. CB. CT.
JUTMHHOJIMCTHBIH
27. KpammuBa M.
MH. TB. cop. +
JIBYZOMHAsI
28. KupkasoH m/T
. MH. CB. B/TyT +
OOBIKHOBEHHBIIH
29. JIuna M.
zep. TB. o/
CepALIeBUIHAS
30. Jlemmua M.
KYCT. TB. HEM. +
OOBIKHOBEHHAS
31. JTauapim M.
. E MH. TB. 0/H
MalCKui
32. JIrotuk M.
. MH. CB. JIYT.
MHOI'OLIBETKOBEII
33. Marb - u - M.
MH. CB. cop.
Mauexa
34. Manuua necHas KYCT. CB. M. cop.
35. MsaTinuk M.
N of. CB. cop. +
OJTHOJIETHUI
36. MsaTiuk M.
. MH. TB. HEM. +
IyOpaBHBIN
M.
37. Ocoxka paHHsS MH. CB. -1
38. Ocoxka cocenuss MH. TB. M. -1
39. OnyBaHYMK M.
y . MH. CB. cop. +
JICKApCTBEHHBIN
TUT
40. Onpxa cepas nep. TB. p B/0
41. TIponecHuK M.
. MH. TB. 0/u
MHOT'OJIETHUH
42. TlogoposKHUK M/K
N MH. CB. -1
CpeIHHI c
43. TlonmapeHHHUK M.
o MH. CB. JyT.
HACTOSIIUI
44, TlonbiHb M.
MH. CB. cop. +
OOBIKHOBEHHAS
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M.
45. Hoa(v)p OFKHHK MH. CB. cop. +
0OJIBIION
46. Psa6unHa M.
zep. TB. o/ + + + + + +
OOBIKHOBCHHAS
47. CHBITB M.
MH. TB. 0/H +
OOBIKHOBCHHAS
48. CmopoanHa Kyer. CB. M. KYJIBT +
yepHast
49. TeICAYETUCTHUK M.
. MH. CB. -1 +
OOBIKHOBCHHBIH
50. ®uanka M.
MH. CB. II-11 + + + +
OIyIICHHAS
51. ®uanka M.
MH. TB. HEM. +
yIUBHUTENIbHAS
M.
52. XBor tyroBoit MH. TB. -1 +
53. Luxopuii . MH. e | cop. +
OOBIKHOBEHHBIH
54. Yucroren o B M. co + + +
OOJIBIION o ’ p-
55. Hepémyxa zep. TB. M- HEM. +
OOBIKHOBCHHAS
56. U'IHTP BHHK MH. TB. M- o/u +
MYKCKO#M
57. llaBensb rycroit MH. CB. M- cop. +
58. S16m0Hg necHas zep. CB. MéK JI-CT. + +
59. fdcuHoTka M.
MH. TB. HEM. +
Kpardaras
60. Actpebunka KC.
MH. CB. -1 +
BOJIOCUCTAs
61. ActpeOunka KC
MH. CB. c/n +
JIyroBast
Obmee wmcio 61 | 61 || 61 | 13| 8 | 19 | 18| 16 10 | 21 |18] 14
BUI0B
Tabmuma 3
Cnucoxk BUA0OB pacTeHrH 0 MOP(}OoT0ru4eCKUM 3JIeMEeHTaM OIOJI3HS
Kamckoe Ycrbe — |1 onoszens psigom ¢ npucranbio (2006 r.).
Bunosoii coctas v o =
s | g £ :
e e s £ A % . %
qé) ) E > € =| S g o Sl 2 o 5 S 3| 3
S |gslgs|T |BS5|8 5 52 5 ER ¢
= M o H = >
EE|ES| D | 25| 525 525|558 a
o o £ =¢ - & = 5
= = < >
- — s jast
™ Q) aa
1. Jlonyx 607b11101 MH M CB cop +
2. IlosibiHb roppkas MH KC CB cop + + + |+ +
3. IlonsIHE OOBIKH. MH M CB cop + + + + + + +
4. Bonsk 0OBIKH. MH M CB cop + +
5. lukopuii OOBIKH. MH M CB cop +
6. Slctpebunka MH Kc CB JI-cT. + + +
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AJO0BHUTAsA

7. ThICSTYETUCTHUK MH. M TB JI-n + +

OOBIKHOBEHHBIN

8. Hemscun MH Kc CB CT + +

OpuTaHCKUH

9. OcoT OrOpOHBIN (i M CB cop + +
10. Jlatyx on Kc CB cop + +
KOMITACHBIN

11.Matp-u-mauexa MH M CB cop + +
12. TpexpebepHuk MH M CB cop +
HeMaxy4uu

13. Jlatyk Tatapckuii | 0of Kc CB cop

14. MenkoJyienieCTHUK | MH | M/KC CB cop +

KaHaJICKUI

15. Koctep 6e30cThlif | MH M CB Jayr + |+

16. BeitHuk Ha3eMH. MH M CB Jl-cT + + +
17. Exxa cOopHast MH M CB yT + + +
18. MsiTiuK TyroBod | MH M CB yT + +
19. MATAMK OOBIKH. MH M CB IyT + +

20. OBcsiHuIAa MH Kc CB CT +

BaJIMCCKasl (THUITIAK)

21. OBcsHMLIA MH M CB IyT + +

JyroBast

22. llletuHHUK on M CB cop +

MaJIblii

23. Actparan MH Kc CB Jl-cT + +

XJIOIYHEI]

24. Yuna nyroBas MH M CB yT +

25. JlrouepHa 1B M CB KYJbT + +
XMEJICBUTHAS

26. Knesep nonsyuuii | MH M CB cop + + +
27. Knesep MH M CB JI-n +

TUOPUTHBIN

28. Knesep MH | M/KC CB cop + +
HTypIIAIIHAN

29. Knesep ayrosoii 1B M CB JyT + +

30. 'oporek MH M CB JI-n +

MBIIIMHBIN

31. Penemok MH M CB J-n + +

O0OBIKHOBEHHbBIH

32. Jlanuatka MH | M/KC CB Jl-cT +

cepoBaras

33. 3emnaHMKa MH | M/KC CB J-cT + +

3eJieHas

34. I'paBunat MH M CB cop + +

TOPOJICKOI

35. llIunoBHUK KyCT M CB JI-n + +

coOaymuii

36. sI6nons nep M CB | KYJBT + |+

JIOMAIIHSS

37. Bumns nep M CB | KyJbT + +

JOMAIIHSS

38. CnuBa jomamHss | aep M CB | KYyJbT +
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39. Maps Oenas o1 M CB cop +
40. Mapsb ropoackas ox M CB cop +
41. CuHEroJoBHUK MH Kc CB Jl-cT
IIJIOCKOJINCTHBIN

42. beapenen MH M CB JI-n
KaMHEJIOMKa

43, TTactepHak MH M CB cop
JIECHOM

44, TTacneH yepHbIi ol M CB cop
45. 3Bepoboii MH M CB JI-n
MPOABIPABICHHBIN

46. ITycTeipHUK MH M CB cop
IIATHJIONIACTHON

47. byapa MH M CB JI-n
TUTIOIIIEBUTHAS

48. Knen nep M TB | KYJBT
SICEHEJINCTHBIN

49. Konokonpunk MH | M/KC CB Jl-cT
paryHIeIeBUIHBINA

50. Beponuka MH M TB JI-n
nyOpaBHas

51. Beponuka o M/ CB cop
nalIeHHas

52. JIbHsIHKA MH M CB cop +
OOBIKHOBEHHAS

53. BbIOHOK TI0JIEBOM | MH M/ CB cop
54. T'ynaBuuxk JI€3ens | mMH M CB cop
55. KannHa kpacHast | KyCT M CB 6/H
56. IlonmapeHHUK MH M CB JyT
MSITKUHT

57. llonopoxXHUK MH M CB cop +
00JIBIION

58. Ocoka cocequss MH M CB o/n
59. KoneiTens MH M CB HEM
€BpONENCKUIA

60. AucTHUK ol M/KC CB cop
IHUKYTHBII

61. YUucroten MH M CB cop
00Jb1110H

62. Cnopslll NTHYU | MH M /cB cop
63. Kunpeii pozoBeii | MH | Tur CB Bn/n
64. Hupuna on Kc CB cop
3aMpOKUHYTas

65. T'opmroxa MH M CB cop
ACTPeOMHKOBUIHAS

66. Kpanusa MH M CB Cop
JIBYTOMHAst

67 bepesa moBucas nep M CB 0/H
68. CHBITH OOBIKH. MH | M CB 0/H
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Oounree yncIo
BH/JI0B

68

68

68
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5. Cnpaeolmbte mamepuailbl K IKo102udecCKum wKaiam

CnpaBounblie MaTepuaJbl K Ta0aunam I'. Juiendepra (Ellenberg et al., 1991)

1) L — mkaJia ocBeleHHOCTH (OTHOCUTENILHO MONHOM JHEBHOM ocBemennocTH). Illkana
OCBEILCHHOCTH OLICHUBAET OTHOLIEHHE PACTEHUH K OTHOCHTEIIFHOMY OCBEIICHHMIO, ITPE00IIalafoneMy B
MECTOOOMTAaHUH BUJA.

1 — cunpHOTEHEMOOUBBIE pacTeHHs (PacTyT MPU OCBEIEHHOCTH A0 1%, peKko Mpy OCBEIIEHHOCTH Ooee
30%)

2 — OT CUJIBHOTEHENIOOUBBIX 10 TEHETIOOUBBIX (Mexkay | u 3 cTeneHsIMu)

3 — TenenroOuBkIe pacTeHus! (PacTyT IIPH OCBEIIEHHOCTH A0 5%, HO MOTYT pacTH 1 Ha 0oJiee CBETIIBIX
MeCTax)

4 — OT TeHeMOOUBBIX 10 TEHEBRIHOCIUBEIX (MEXKIY 3 U 5 CTETICHAMH)

5 — TeneBbIHOCTUBBIE pacTeHUs (B OONBIIMHCTBE CIy4aeB pacTyT MpH ocBelieHHocTH Oonee 10%, B BuIe
UCKITIOUCHHUS — TIPH TIOJTHON OCBEIIEHHOCTH).

6 — OT TeHEBBIHOCIUBBIX JI0 CBETOMIOOMBBIX (MEXKIY 5 M 7 CTENEHSAMH, PEIKO PACTyT IPH
ocseleHHocTH MeHee 20%)

7 — CBetontoOuBbIe pacTeHUs (PacTyT B OOJNBLIMHCTBE CIIyYaeB MPH MOJTHON OCBEHICHHOCTH, HO MOTYT U
B TeHH — 110 30%).

8 — OT cBeTOMOOMBBIX IO CHIIPHOCBETOMIOOMBHIX (B BUAE NCKITIOYCHHUS MOTYT PACTH MPH OCBEIICHHOCTH
10 40%).

9 — OyeHb cBETONMOONBBIE pacTeHNUs (PACTyT TOJIBKO HAa OCBEIICHHBIX MECTaX, Ha OTKPBITON MECTHOCTH,
Ipu OcBeIeHHOoCcTH He MeHee 50%)

2) T — TemnepaTypHas mKaJja (pacrpocTpaHeHHE [0 TPATUCHTY TEMIIEPATYPHBIX U3MEHEHHIA OT
CPEIM3EMHOMOPbSI K apKTUUECKOM 30HE WM OT PaBHMH K albIIMACKOMY TOSCY).

1 — pacTeHus XOJIOJHOTO KIIMMaTa, TOJIBKO B BBICOKOTOPhE WM B OOpeallbHOH apKTHYECKOH 00acTy;
2 —mexnay 1 u 3 (MHOTHE apKTHYECKUE BHIBI);

3 — pacTeHHs NPOXJIAIHOTO KIMMATa, IPEUMYIIECTBEHHO B BEICOKOTOPHBIX CyOaNbIUICKUX 00acTsX;
4 —mexnay 3 uS;

5 — pacTeHHs yMEpeHHO TEIUIOro KJIMMara, OT PaBHUH JI0 BBICOKOTOpHii;

6 —mMexay Su7;

7 — pacTeHus TeIIoro Kimmara, ceBepa LlenTpanbHoit EBporibl, TOJBKO Ha paBHUHAX;

8 — Mexy 71 9, B OCHOBHOM B CYyOCPEIU3EMHOMOPKE;

9 — pacTeHus1 SKCTPEMAIBbHBIX MECTOOOUTAHHM, OT CPETU3EMHOMOPbS A0 HanboJIee KapKUX
Mectooburanuii B LlenTpansHoii EBpore.

3) K — mkaJjia KOHTHHEHTAJIbHOCTH KJIMMAaTa (pacipocTpaHeHUe M0 TPaleHTy KOHTUHEHTAIbHOCTH
OT aTJIAHTUYECKOro modepesxns 10 LeHTpa EBpasuu, ¢ yueToM TeMiiepaTypHbIX KoJeOaHH).

1 — syokeaHudeckuii, 10)KHOEBPOTIEHCKUE 1 3amagHOeBpoIeiickue BUbl, B LleHTpansHoit EBpore Toinpk0
B OTJICJIBHBIX MECTAX;

2 — OKeaHW4EeCKHil, C IEHTPOM TsDKECTH B 3anagHoH, BKItouas 3anaj LlenTpansHoii EBponisr;

3 —mexny 2 u 4 creneHsIMH, OOJbIIeH YacThI0 IIEHTPAITLHO-EBPOIICHCKUE BUIBI;

4 — cyOOKeaHHIECKHM, TIEHTPATEHO-EBPOINIEHCKIE U BOCTOYHOEBPOIICHCKIE BUIBI (B OCHOBHOM B
LentpansHoii EBporie, 3aX0AnUT Ha BOCTOK);

5 — mpoMeKyTOUHBIH c1ab00KeaHnIecKuil 10 cllabo cyOKOHTHHEHTAILHOTO;

6 — cyOKOHTHHEHTAIILHBII, BOCTOYHO-IIEHTPAILHO-EBPOIIEHCKIE U BOCTOYHO-EBPOTICHCKUE BUIBI (C
LEHTPOM TSHKECTH Ha BocToke LleHTpanbHoii 1 Ha rpanune Bocrounoit EBpomnbr);

7 —Mmexay 6 u 8 cTyneHs MU, OT CyOKOHTHHEHTAJIBHOTO 10 KOHTHHEHTAIBHOTO;

8 — KOHTHHEHTANBHBIH, TOJIHKO B HEKOTOPHIX 00JIACTSIX Ha BocToke LleHTpanbpHoi EBporibr;

9 — BYKOHTHHEHTAIBLHBIN (BUIBI, HE BCTPEUAIOIUeCs B IIEHTpabHOW EBporie, 1 peiko BCTpeyaromuecs B
Bocrounoti Epore).

4) F — mkana yBjaxHeHusi (BJaKHOCTH) MOYBBI (PACIPOCTPAHCHUE 110 TPATHUEHTY BIaKHOCTH MOYB
WJIN YPOBHSI TPYHTOBBIX BOJI OT CYXUX CKaJI IO OOJIOT M BOJIOEMOB).
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1 — crITbHO CyXHMe MeCTOOOUTaHMS (PacTeHHS Ha CYXHX ITOYBAX, YaCTO BHICHIXAIOIINX MECTOOOHUTAHUSX );
2 — OT CWJIBHO CYXHX J0 CyXuX (MeKAy 1 U 3 cTeHeHIMH);

3 — cyxue MecTooOuTaHus (PacTEHUS, BCTPEUAIOIIMECS Ha CYXUX IMOYBAX Yallle, YeM Ha CBEXKHUX MOYBAX);
4 — OT CYyXHX 10 CB&KHUX MECTOOOUTaHMI (MEXIy 3 U 5 CTeneHsIMN);

5 — cBexne MecTooOnTaHUS (CpeaHEBIKHEIC);

6 — OT CBEXKUX JI0 BIQXKHBIX MECTOOOUTAHMH (MEXITy 5 U 7 CTETICHSIMN);

7 — BIIQYKHBIC MECTOOOUTAHUS (XOPOIIO MPOMUTAHHKIC BJIAroi, HO HE ChIPHIC);

8 — OT BIaXKHBIX JI0 CHIPBIX MECTOOOUTAHUI (MeXIy 7 U 9 CTeneHsIMN);

9 — cpIpble MecTOOOHUTaHMS (TIPEUMYIIECTBEHHO OCHBIC KUCIOPOJIOM TIOYBHI);

10 — BpeMeHHO 3aTaruiMBaeMbIe MECTOOOUTaHUS (PaCTEHUS, MIEPECHIXAIONIUX BOJIOEMOB);

11 — menkoBoHAs cpea (HaJABOIHBIC PACTCHHS);

12 — rimy6okoBoHAsE cpefia (TI0ABOTHBIC PACTECHUS).

5) R — mkana kuciaoTHocTH mouBbI [1Ikana KMCIOTHOCTH MOYB OIIEHUBACT 3aBUCUMOCTh BHJIOB OT
KHCJIOTHO-IIETIOYHBIX YCJIIOBUH TI04B, OCHOBAaHA HA PacPOCTPAHEHNUH BUJOB OT KpaitHEe KUCIBIX 10
MIeNTOYHBIX (0OraThIX KapOOHATAMH WIIH KaJbI[eM) MecTooOuTanuid. [lpn 3ToM, 3HaYEHUS ITKAJbl He
COOTBETCTBYIOT 3HaUeHUsAMHU pH MOUYBB CBSA3M € pa3NINYHOMN MOYBEHHOM KUCIOTHOCTHIO U COJIEPKaHUEM
H3BECTH).

1 — cunpHOKHUCIIBIE TIOUBHI (PACTEHMUS, TPOU3PACTAIOLINE TOIBKO HA KUCIIBIX, HO HUKOI' 1A Ha
CI1a0OKHUCIIBIX M IIEJIOYHBIX MT0YBaX);

2 — OT CJTBHOKHUCIIBIX JIO KUCIBIX (MeXAy 1 1 3 cTeneHsIMu);

3 — KHcJIble TOYBHI (pPacTeHHs, IPOU3PACTAIOIINE Ha KUCIBIX [T0YBAX U TOJIBKO B BUE UCKIIOUYEHUS Ha
HEUTpalIbHbBIX);

4 — OT KHUCHBIX 10 YMEPEHHO KUCIBIX MOYB (MEXIy 3 U 5 CTENEeHSIMN);

5 — yMEpEeHHO KHCIIbIE MTOYBBI (PacTeHHS, IPOU3PACTAIOIINE KAK HA CUJIIBHO KHUCIbIX, TAK HEUTPaJIbHBIX
MTOYBax);

6 — 0T yMepeHHO KUCIBIX JI0 cl1ab0 KUCIBIX T0YB (HEUTPaNbHBIX) (MEXIY 5 U 7 CTENCHAMHU);

7 — 0T c11abo KHCIBIX A0 ¢1a00 HICTOYHBIX [TOYB (PacTeHHs, HUKOTJa HE MMPOU3PACTAIOIIIE Ha CHIILHO
KHCIIBIX I10YBaX);

8 — ciabomienovnbie TOYBBI (MEXTY 7 U 9 CTENEHSIMU; pacTEeHHS, YKa3bIBAOIIME HA HATMYHE U3BECTH B
MOYBax);

9 — lllenouHble ¥ KapOOHATHBIE OYBHI (PACTEHMS, BCET 1A POU3PACTAIOIINE Ha TOYBaX OOTaThIX
H3BECTHIO).

6) N — mkaja Gorarcrsa no4Bbl MHHEPAJILHBIM 230TOM

IIkana a30THOrO OOraTCTBa COTIACHO HOBBIM AAHHBIM SBJISIETCS CKOPEE IIKAJIOM MUTATEIbHBIX BELIECTB,
MOCKOJIbKY MTOKa3bIBAET OOIIMIA 3a11ac MUTATENbHBIX BEIIECTB B MOYBE — a30Ta, Kanus, pocdopa, MarHus.
[MepBonavyanbHO yncao N HHTEPIPETHPOBANIOCH KaK Mepa CHAOXECHHUS paCTEHUs] MUHEPAJIbHBIM a30TOM
(NH4+ 1 NO3-). B opraHoreHHbIX 10o4Bax, COOTBETCTBEHHO, OOTaThIX TYMYCOM (Hampumep, TopdsiHo-
OonoTHbIE), yrcao N He XapaKTepu3yeT HaJIMuhe TaM a30Ta, MOCKOJIBKY TOT HAXOJUTCS B HEJJOCTYITHOM
COCTOSTHUH.

1 — xpaiine GeHBIE a30TOM MECTOOOUTAHUS;

2 — oT KpaiiHe OeHbBIX 0 OemHbIX (Mexay 1 u 3 cTerneHs Mu);

3 — OeHbBIC a30TOM MECTOOOHUTaHUS (PaCTeHHUs, BCTPEYAIOIIMECS Ha OOraThiX a30TOM II0YBaX TOJBKO B
BUJI€ UCKIIIOYCHU);

4 — oT GeTHBIX A0 YMEPEHHO 0OECIIEUYEHHBIX a30TOM (MEXIY 3 U 5 CTETIICHAMU);

5 — ymepeHHo obecriedeHHbIe (YMEPEHHO 00TaThie) a30TOM MECTOOOUTAHUS;

6 — oT yMepeHHO 00ecIieueHHBIX JI0 0OraThiX a30TOM (MEXIY 5 U 7 CTEIICHSIMHU);

7 - ©oraTble a30TOM MECTOOOUTaHUs (PACTeHNUs, BCTpEUatoLIrecs: Ha OeHBIX a30TOM MOYBaX TOJIBKO B
BUJIE UCKITIOUECHHS);

8 — oT GoratsIx 10 0OYeHb OOraThIX a30TOM (MEXIy 7 U 9 cTeneHsIMN);

9 — ouenb Ooratsie (4pe3MepHO OoraThie) A30TOM MECTOOOUTaHUS (3arpA3HEHHBIE a30TOM).

Cnpasounblie maTepuaJjbl k Tabaunnam J. Jlangoasta (Landolt, 1977)
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1) F — mxana yBnaxuenus. [llkana yBiakHEHHUs XapaKTEpU3yeT YCPEAHCHHYIO BIQKHOCTB [I0YB B
Te4eHHEe BererallMoHHOro nepuoja. C ypenudeHueM 6ajuia BIaKHOCTb YBEIUIUBAETCS.

1 — pacTeHus BcTpeyaroTcsl MPEeUMYILECTBEHHO Ha OYEHb CYyXHX ITOYBaX, He 0OHAPYKEHBI HA CUIIEHO
YBIIQ)KHEHHBIX IOYBAX, KOHKYPEHTHO HE YCTOWYMBHI HA CPETHEYBIaKHEHHBIX (TYMUAHBIX) TOYBaX.
MHIMKaTOPBI CyXHX MECTOOOUTAHHN.

2 — pacTeHHs IPEUMYILECTBEHHO BCTPEYAIOTCS Ha CyXUX MOYBAX, Yalle N30eraloT OYeHb CyXHX U OUYCHb
BJIaYKHBIX MECTOOOHUTAHMH, B [IEIOM HE KOHKYPEHTOCIIOCOOHBI Ha CHIPBIX MecTaX. HAMKAaTOpBI
YMEPEHHOU CYXOCTH.

3 — pacTeHHs BCTPEYAIOTCS Ha TI0YBaX OT YMEPEHHO CYXHX J0 CHIPBIX, B IIEJIOM C ITHPOKOH
9KOJIOTHUECKON aMIUTUTYJOH, 0OBIYHO U30eraolie Kak CyXHuX, TaK ¥ BIa)KHBIX MECTOOOHUTaHHH.
NnaukaTopsl CpeAHUX YCIOBUH YBIa)KHEHUS.

4 — pacTeHHs NPEUMYIIECTBEHHO IPOU3PACTAIOT HA CBIPBIX M OYCHb CBHIPBIX IOYBAX, PEXKE BCTPEUAIOTCS
Ha CUJIBHO YBIIQXKHEHHBIX IT0YBaX, U30€raloT CyXHuX MoyB. IHANKAaTOPBI XOPOLIETO YBIaKHEHHUSI.

5 — pacteHus CUIIBHO YBIaXXHIEMBIX, HACBHIILIEHHBIX BOJOH ITOYB, H30EraloT CyXuX U YMEPEHHO
YBIIQ)KHEHHBIX MeCTOOOUTaHNH. IHANKATOPBI CUIIBHO BJIA)KHBIX ITOYB.

2) R — mikaja KuCJIOTHOCTH MO4YBBI. XapaKTepH3yeT coiepkanie cBOOOTHbIX HOHOB H+ B mouBe.
Huskune Oanisl — KUCIIBIE TTOUBBL; BEICOKHE Oalibl — HEHTpaabHbIC WM IIETOYHBIE TIOUBHI.

1 — pacteHus BCTpeUarOTCsS MPEUMYIIECTBEHHO Ha O9eHb KUCIbIX mouBax (pH 3-4,5), aukorma He
O6Hapy)KCHI>I Ha HCﬁTpaJ'IBHBIX HMJIN MICJIOYHBIX ITOYBaXx. CTpOFI/IC WHIAUKATOPBI KUCJIBIX ITOYB.

2 — pacTeHUs BCTPEUAIOTCS MPEUMYIIECTBEHHO Ha KUCIbIX ouBax (pH 3,5-5,5), kpaiine peako Moryt
OBITH BCTPEUEHBI HA HEMTPaJIbHBIX WU LIETOYHbIX O4BaX. HIMKATOPbI KUCIIBIX TOYB.

3 — pacTeHHs BCTPEUAIOTCs MPEUMYIIIECTBEHHO Ha cllabokucibiX nmousax (pH 4,5-7,5), Hukoraa He
MPOM3PACTAIOT Ha OYCHD KUCIIBIX TOYBAX, HO HHOT/Ia MOTYT OBITH OOHApPY>KEHBI Ha HEUTPATbHBIX WIIH
CJ1a0O0IIEIOYHBIX [T0YBAX.

4 — pacTeHHs, BCTpEUAIOIIHECs IPENMYIIIECTBEHHO Ha CIa0omeouHbIx nouBax (pH 5,5-8), Hukorna ve
O6Hapy)KI/IBaIOTCSI Ha CHUJIbHO KUCJIBIX ITOYBax. HHI[I/IKaTOpI)I 60I‘aTbIX OCHOBAaHMUsIMU I10YB.

5 — pacTeHHs BCTpEUaOTCs OYTH UCKIIIOYUTENIFHO Ha MIETOYHbIX mouBax (pH BeIwe 6,5), nzberarot
KHCHBIX T04B. CTporue WHANKATOPHI LIETOYHBIX T0YB (OOBIYHO MHANKATOPHI KAPOOHATHBIX MOPO).

3) N — mikaJjia 6oraTcTBa MOYBbI I IeMEHTAMH MUHEPAIbHOI0 MUTAHUsA. XapaKTEPU3yeT YCIOBHS
00ecreueHHOCTH TIOYB 3JIEMEHTaMH MUHEPAIBHOTO MMUTAHUS pacTeHnid (ocoO0eHHO a30ToM). Huzkue
3HAYEHUS IIKAJbl — Oe/THBIE TTOYBHI, BEICOKHE 3HAYCHHS — OOTaThIe TIOYBHI.

1 — pacTeHust BCTpEYArOTCS MPEUMYIIECTBEHHO Ha O4YE€Hb OCJIHBIX MOYBaX, HE HAHICHBI Ha OOraThiX
nouBax. CTporue HHIUKATOPHI OCTHBIX ITOYB.

2 — pacTeHHUs BCTPEUAIOTCs MPEHMYIIECTBEHHO Ha OEHBIX MTOYBaX, 0OBIYHO HE IPOU3PACTAIOT Ha
OoraThIX U OYCHb OOraThIX [TOYBAX, TAK KaK HE KOHKYPEHTOCIIOCOOHBI TaM. MHIuKaTOphl OSIHBIX TTOYB.
3 — pacTeHHs BCTPEUAIOTCSI OT YMEPEHHO O€HBIX JI0 CpeHEe-00raThIX ITOYB, HE MPOU3PACTAOT HA OYCHb
OeMHBIX WK TIepeyTI0OPEHHBIX TTOYBaX.

4 — pacTeHHs BCTPEUAIOTCS MPEUMYIIIECTBEHHO Ha OOTraThIX MOYBaX, OYCHb PEIKO — HA OCTHBIX.
MHIuKaTOPBI BEICOKOTO YPOBHS TPO(GHOCTH TIOYB.

5 — pacTeHus BcTpeyaroTCsl Ha TOYBaX ¢ OYEHb BHICOKUM MOCTYIUICHUEM 3JIEMEHTOB MHHEPAIIEHOTO
nuTanus (0OBIYHO a30Ta), HUKOT/Ia HE BCTPEYAIOTCs Ha OSTHBIX ouBaX. MHANKATOPEI OOHIBLHOTO
BHECCHMsI YAOOPECHMH, a BOAHBIC PACTCHIS — 3arps3HeHuUs (YI00peHUsIMH).

4) H — mkajia ryMycHpoBaHHOCTH no4BHI. [1Ikana ryMycnpoBaHHOCTH IOKA3bIBAET COAEPKAHNE
ryMmyca B IIOYBE B MECTE NPOU3pacTaHus pacTeHuil. Hu3kue 3HaueHus KaJlbl COOTBETCTBYIOT HU3KUM
BEJIMYMHAM COZAEP KaHUSA TyMyca B KOpHEOONTaeMOM CII0€ ¥ Ha00OPOT.

1 — pacTeHus BcTpeyaroTcsi IPEUMYILECTBEHHO Ha IPUMHUTUBHBIX MTOYBaxX 0€3 r'yMyCOBOTO FOPH30HTA,
n30€TaroT IMOYB C TOJICTBIM TYMYCOBBIM I'OPHU30HTOM. I/IH,ZII/IKaTOpBI NIPUMHUTHUBHBIX ITOYB.

2 — pacTeHHs BCTpeUaroTCs MPEUMYIIECTBEHHO Ha MMOYBAaX C HU3KUM COJICPKAHUEM T'yMyca, He HalIeHbI
Ha Top¢e WK BEICOKOTYMYCHBIX 00padaThiBaeMbIX MmoyBax. IHAMKAaTOPEl MUHEPAIBHBIX ITOYB.

3 — pacTeHHs BCTPEUAIOTCS Ha ITOYBAX CO CPEIHUM COJIEpKAHUEM I'yMyca, OUYeHb PEJKO MIPOU3PACTAIOT Ha
MPUMUTHBHBIX WM TOPPSIHUACTHIX TIOYBAX.

4 — pacTeHHs BCTPEUAIOTCS MPEUMYIIIECTBEHHO Ha OOraThIX TYMYCOM IOYBAX N HMPEATIOYUTAIOT
rpyOOryMyCHBIE TIOUBBI, HO IIPX 3TOM MX KOPHH NPOHUKAIOT B MUHEPAJIbHBIE TOPH30HTHI TOYBHI.
MHaankatopsl BEICOKOW TYMYCHPOBAaHHOCTH.
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5 — pacTeHHs IETUKOM YKOPEHSIOIINECS] B 00raTOM TyMYCOM TOPH30HTE, H30erarolie MUHEPaTbHbBIX
mouB. IHIUKAaTOPHI TpyOOT0o TyMyca wim Topda.

5) D — mkaJjia rpaHyJIOMeTPHYECKOr0 cOCTaBa Wi Aepuuura aspamun. [llkana nokaseiBaet
TPaHyIIOMETPUIECKHUN COCTaB M YCIOBHS adpanud (Tpekie BCETo 00eCIIeYeHHOCTH KHCIOPOOM) TIOUBBI
B MECTaxX IMpOM3pacTaHus pacTeHni. Hu3kne 3Ha4eHns MKaJIbl — IIOYBBI TPYOOTro cocTaBa (XOpoIo
a’pUpyeMbie), BEICOKHE — TOHKOTO IPaHyJIOMETPHYECKOTO COCTaBa H/MIIU C IJI0XOH 00€CTIeYeHHOCTHIO
KHCIIOPOJIOM.

1 — pacteHust BCTpeUarOTCA MPEUMYIIECTBEHHO Ha cKajlaX WiH cTeHaX. CKalTbHbBIE BHIIBL.

2 — pacTeHus BCTpeyaloTcs NPEUMYIECTBEHHO Ha CKEJIETHBIX MOYBAX, CONEPKAIINX TAIbKY, Ie0CHb U
rpaBuii B KOpHEOOHTAEMOM cJI0€.

3 — pacTeHHs BCTPEYAIOTCS MPEUMYIIIECTBEHHO HA XOPOIIIO MPOHHUIIAEMbBIX, TPABUHHBIX WU TIECYaHBIX
MIOYBaX C XOPOIIeH BEeHTWIsALuUEH (cpenHuil tuameTp nouBeHHbIX yactull 0,05-2 Mm).

4 — pacTeHHs BCTPEUAIOTCSI OOBIYHO Ha TOHKOIIECUAHBIX, MBUIEBATHIX, 00JIce WM MEHEEe BEHTHIIMPYEMBIX
mouBax (OemHbBIE TPaBUEM, CPEIHUN TUaMETp MOYBEHHBIX dacThil 00braHo 0,002-0,05 Mmm), He
BCTPEUAIOTCS HA KAMEHUCTBIX [TOYBAX M CKajax.

5 — pacCTCHUA BCTPCHAIOTCA NPCUMYIIECTBECHHO Ha OYC€Hb TOHKO3CPHUCTLIX, INIMHUCTBIX UIIN
TOP(STHUCTHIX, OOBIYHO HACHIIIIEHHBIX BOAOH MOYBaX, IIOXO BEHTHIHPYEeMbIX. CpeHuil TuaMeTp TOHKUX
nouBeHHBIX yacTuil MeHee 0,002 mm. M30eraroT mecyaHbIX, TPaBUMHBIX WIH KAMEHUCTHIX MOYB. YacTo
WHAWKATOPBI INIMHUCTBIX, TOp(I)SIHI/ICTLIX I1I0YB HJIHU I10YB C I[C(bI/IHI/ITOM Kucjopoaa.

6) L — mkana cBerosoous. [1lkana xapakrepu3yeT CpeIHIOI0 HHTEHCUBHOCTD CBETA, MPH KOTOPOit
pacTeHust MOTYT XOPOIIIO Pa3BUBATHCS B TEUEHUE BETeTAIIMOHHOTO reproaa. Hu3kue 3HaYeHUs Kb
MOKa3bIBAIOT HU3KYIO HHTCHCUBHOCTH CBETAa U HA00OPOT.

1 — pacTeHus pa3BUBaIOTCA B OY€Hb TEHUCTHIX MECTOOOMTA-HUAX (10 3% OT MOJIHON OCBEIIEHHOCTH), B
YCIIOBHUSIX MOJYTEHU MM HA COJHLE OHM CJIa00 KOHKYPEHTOCTIOCOOHBI. CTpOrre HHAUKATOPhI 3aTCHEHUSI.
2 — pacTeHus BCTpeyaroTcs NIPEUMYIIECTBEHHO B TEHUCTHIX MECTOOOUTaHUsIX (penko MeHee 3%, varie
Hmke 10% oT mosHON OCBENIEHHOCTH ), Ha TTOJIHOM CBETY MOTYT IIPOM3pacTaTh TOJIBKO B YCIOBUSIX
ocna0neHHON KOHKYPEHIINH ¢ APYTMMHU BUIAMH. MIHIMKATOpHI 3aTEHEHUSL.

3 — pacTeHus Yallle IPOU3PACTAIOT B YCIOBUAX MONYyTeHHU (peako MeHee 10% OT MmoJIHOM OCBEIIEHHOCTH ),
3HAYUTENFHO PEXKE MOTYT OBITh BCTPEUYEHBI HA IMOJIHOM COJTHEYHOM CBETY.

4 — pacTeHHs BCTPEYAIOTCS IPEUMYIIECTBEHHO HA ITOJIHOM CBETY, HO MOT'YT BEIKMBATh U IIPH HEOOJIBIIOM
3areHeHnu. IHANKaTOPBl OCBEIIEHHBIX MECT.

5 — pacTeHHs IpoU3pacTaroT TOJBKO Ha IMOJTHOM CBETY, HECIIOCOOHBIE IEPEHOCUTH 3aTEHEHHE.

7) T — TemneparypHas mkaJa. [loka3blBaeT cpeiHue TeMIIEpaTypHbIE YCIOBHS B MECTAX
MPOM3PACTaHUS pPACTEHHI B TEUCHUE BETeTallMOHHOTO repuosa. [IpsaMo cBsizaHa ¢ abCOMIOTHRIMU
BBICOTAMH MeCcToOOMTaHul. HU3KKe BETMUMHBI COOTBETCTBYIOT BRICOKUM aOCOJIIOTHBIM BBICOTaM,
BBICOKHE XapAKTEPHBI JIJIs1 pACTEHUN HU3MEHHOCTEH.

1 — pacTeHus BCTpEUaArOTCs MPEUMYIIECTBEHHO B aIBITUICKOM TOsICE, MOTYT OBITh HAlCHBI U
HIDKEPACTIOIOKEHHBIX TosicaxX. TUIMNYHbBIE AIBIIMIACKUE WITH aPKTHIECKUE BUIBL. B HIDKHUX mMOsicax
WHIMKATOPBI XOJIOJHBIX MECTOOOUTAHUN.

2 — pacTeHUs BCTPEUAIOTCS MPEUMYIIIECTBEHHO B CyOANBIUHCKOM TOSCE, B aTbIUIACKHHA MOSIC
MTOTHAMAFOTCS TI0 TEIIBIM CKJIOHAM, a B HIDKHHX TI0SICaX MOTYT OBITh BCTPEUEHBI B YCIOBHSIX
MTOHIKEHHOW KOHKYPEHIIMU C IPYTUMH BUJaMU. AJBITUACKHE U OOpeabHBIC BUIIbL.

3 — pacTeHHs BCTPEUAIOTCs MPEUMYIIIECTBEHHO B BEpXHE- U CPETHETOPHOM I105ICE, YaCTO TAKKE B
HIDKHETOPHOM U B CyOaNbIUHACKOM TosicaXx. OOBIYHO MIUPOKO PACIIPOCTPAHCHHBIC BUIBI.

4 — pacTeHHs BCTPEYAIOTCS MPEUMYIIIECTBEHHO B HKHETOPHOM U TIPEATOPHOM TIOSICE, a TI0 COTHEYHBIM
MeCTaM MOJAHUMAIOTCS B BBIILIEPACHIONIOKEHHBIE Tosica. PacTeHus upoKo pacpoCTPaHEHbI B
Hu3MeHHocTsX LlenTpanbHoii EBporibl.

5 — pacTeHHs BCTpeUaroTCs TOJBKO B HanboJiee TEeMIbIX MecTooOnTaHusIX. [IpenMyiiiecTBeHHO BUABI U3
IO>xHo# EBponsr.

8) K — mikajia KOHTHHeHTaJIbLHOCTH. [1IKana xapakTepu3yeT nepenajibl TEMIIEPATyp B TCUCHHUE JTHS WITH
rojia, a Tak’ke OTHOCUTEIHHYIO BIQXKHOCTh BO3yXa. HHU3K¥e 3HAUEHUsI KBl COOTBETCTBYIOT
HEOOJBINM KOJCOaHHSIM TEMIICPATyp U BHICOKOM BIAXKHOCTH BO3/IyXa, & BHICOKHE — 3HAUUTCIBHBIM
nepenagam TeMIIEpPaTyp U 4acTo CHIBHOM CyXOCTH BO3/IyXa.
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1 — pacteHus BCTpe4aroTCa NPEUMYIIECTBEHHO B PErHOHAX ¢ OKEaHWYECKUM KIIMMATOM, MSTKON 3UMOM,

BBICOKOM BJIAXKHOCTHIO BO3/1yXa. PacTeHus ¢ BHICOKOW OIIEHKOW MO IIKaJle TeMIEPaTyp HE BHIHOCAT
MOPO30B, PACTCHUS C HU3KUMH 3HAYCHUSIMH T10 IIKAJIE TEMIEPATyp TPEOYIOT JITUTEIBLHOTO NIEPUo/Ia

HaxX0XACHUA 1O CHECKHBIM ITOKPOBOM.

2— pacTeHUuA BCTPCHAKOTCA NPEUMYIICCTBEHHO B PETHUOHAX C Cy60KeaHI/I‘ICCKI/IM KJIIMMaTOM, HE MOT'YT

IMEPEHOCUTD IMMO3AHUX MOPO30B I CUJIBHBIX MEPETIAA0B TEMIICPATYP. B peruoHax ¢ KOHTUHCHTAJIbHBIM
KINMaTOM (HI/DKHI/IC nosca L[CHTpaIH)HBIX AJ'ILH) MOT'yT OBITh BCTPCYCHBI TOJIBKO B CaMbIX

6J'IaFOHpI/I$[THI>IX YCJIOBHUSIX.

3 — MIMPOKO pacTpOCTpaHEHHBIE BUIIBI, H30ETa0NIHE SKCTPEMATEHO KOHTHHEHTAIBLHBIX PAHOHOB.

4 — pacTeHHS BCTPEUAIOTCS MPEUMYIIICCTBEHHO B pailoHaX ¢ OTHOCUTEIFHO KOHTUHCHTAIBHBIM
KIIUMATOM, CIIOCOOHBI TIEPEHO-CUTh PE3KUE TIepenaibl TEMIIEPATyP, HU3KUE 3UMHHE TEMIICPATYPhl U
HEBBICOKYIO BIXHOCTh Bo3ayxa. He BcTpedaroTcst B MecTax ¢ AITUTENbHBIM CHEXKHBIM ITOKPOBOM.
Haiinens! nperMyIieCTBEHHO B KOHTUHEHTAIBHBIX, CYXUX PETMOHAX, a BHE UX — TOJBKO HA OTKPBITHIX

MECTax.

5- pacTeHuA BCTPECUAKOTCA TOJIBKO B PErMOHAaX ¢ KOHTUHCHTAJIBHBIM KIIMMATOM, YaCTO NPUYPOYCHBI K

HaBETPECHHBIM U COJIHCYHBIM CKJIOHAM.

Cnpasounbie MaTepuasbl K Tadaunam J[.H. Ilpiranosa (Ilpiranos, 1983)

Tabmuma 1

CrnpaBouHble MaTepuaisl k Tabnuuam J[.H. DKoJIoruyecKas CBUTa bann
I{piranoBa (Lpiranos, 1983) Tum pexxnma
1. TepmoxkaumaTuyeckas mkaJja (Tm)

ApKTHYECKU [onspuas 1
ITpomexyTounsiit Mexay 1 u 3 Me3soapKkTudeckas 2
CyObapkrudyeckuit Cybapkruyeckas 3
[IpomexxyTouHbIN MeXIYy 3 U 5 ApxrobopeanpHas 4
Bbopeanpubli OyOopeanbHas 5
ITpoMexxyTOUYHBIN MEXTY 5 1 7 MesobopeanbHas 6
Cy06060opeanbHblii Cyb06opeanbHas 7
[IpomexxyTouHbIi MexTy 7 1 9 BopeonemopanbHas 8
HemopanbHblit OyHeMopanpHas 9
IIpomexxyTounblil Mmexxy 9 u 11 TepMoHeMOpalibHas 10
Cyb6cpenn3eMHOMOPCKUI Cy0Ocpean3eMHOMOpCKast 11
[TpomexxyTounsrii mexxay 11 u 13 Me3socpean3zeMHOMOpCKas 12
Cpenn3eMHOMOPCKUI Dycpean3eMHOMOpCKas 13
ITpomexyTounsiii Mmexay 13 u 15 CyOtponnyeckas 14
Tponuaeckuit Tponuyeckas 15
ITpomexyTounsii Mexay 15 u 17 Cy63KkBaTtopraibHas 16
DKBaTOpPHATBHBIN OKBaTOpHAbHAS 17

2. lllkana KOHTHHEHTAJbHOCTH KauMaTa (Kn)
OKCTpaoKeaHNYECKUI OKCTpaoKeaHH4YeCKas 1
IIpomesxxyTounbrit Mmexay 1 u 3 Oxkeanndeckas 1-s 2
OkeaHnYeCKHi Oxeannyeckast 2-4 3
ITpomexyTounbii MeXIy 3 1 5 Cybokeannveckas 4
Mopckoit Mopckas 5
IIpoMexyTouHbli MeXTy S 1 7 ITpumopckas 6
CyOmaTepHuKoBBIi CybmarepukoBast 7
ITpoMexyTouHbIid MeXITy 7 1 9 MarepukoBas 1-s 8
Tun pexuma OKoJIoruyecKas CBUTa bamn
MaTepHKOBBIH MarepukoBas 2-s 9
ITpomexyTounslii Mexay 9 u 11 IloryKOHTHHEHTATBHAS 10
CyOKOHTHHEHTATHHBIN CyOKOHTHHEHTAIbHAS 11
IIpomesxxyrounsrit Mmexxay 11 u 13 Me30KOHTHHEHTATbHAS 12
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KonTnHeHTanbHbIN KonTtunenransHag 1-1 13
IIpomesxxyrounsrit Mmexay 13 u 15 KontnHenrtaapHas 2-5 14
Y IIbTpaKOHTUHEHTAJIbHBIN Y IIbTpaKOHTUHEHTAJIbHAS 15
3. OMOpokIMMATHYECKAs IIKAJIA APUIHOCTH-TYMUAHOCTH (Om)
OKcTpaapuaHbIil OKcTpaapuaHas 1
ITpomexyTounsiii Mmexay 1 u 3 IlepapunHas 2
DyapuHbIi DyapuHast 3
IIpoMexyTounsii MeXTy 3 1 5 Meszoapuanas 1-s 4
Me3zoapuaHslil Me3zoapuanas 2-s 5
ITpomexyTounslil Mexxay S u 7 Cybapugnas 1-s 6
Cyb6apuaHbrit Cybapunnas 2-5 7
IIpomexyTouHbIil MeXITy 7 1 9 CemuapuHas 8
CyOrymMuaHbIi CybrymugHas 1-s 9
ITpomexyTounsiii Mexxay 9 u 11 CyOrymunHas 2-s 10
I'ymunHbIi Me3zorymunHas 11
ITpomesxxyTounsiit Mmexay 11 m 13 DyrymunHas 12
[leprymunabIit [leprymugnas 1-s 13
ITpomexyTounsiit Mmexay 13 u 15 [leprymuanas 2-s 14
I'uneprymuHeli l'uneprymunas 15
4. Kpuoxnumaruyeckas mkaJja (Cr)
OuyeHb CYypOBBIX 3UM l'unepkpuorepmuas 1-s 1
IIpomexyTouHbIi Mexay 1 u 3 l'unepkpuorepmuas 2-s 2
CypOBBIX 3UM IlepkpuotepmHas 1-s 3
ITpomexyTounslii Mexay 3 u 5 IlepkpuoTtepmHas 2-s 4
Tun pexxuma DKOJIOTHYECKAsl CBUTA bann
J0BOJIBHO CYpOBBIX 3UM Kpuorepmuas 1-s 5
[IpoMeKyTOUHBIHBIA MeXAY S U 7 Kpuorepmuas 2-s 6
YMEpEHHBIX 3UM CyOkpuortepmuas 1-s 7
ITpomexyTounslit Mmexxay 7 u 9 CyOkprorepmHas 2-s 8
Msirkux 3um I'emupkpuorepmuas 1-s 9
IIpomexxyTouHblil Mmexxay 9 u 11 ['emupkpuorepmuas 2-s 10
TerbIx 3uM AKpuroTepMHas 11
ITpomexyTounsiii Mmexxay 11 m 13 CyObrepmoduibHas 1-s 12
OueHb TeIIBIX 3UM Cy0OtepMmodunbHas 2-s 13
[TpomexyTounsiii Mmexay 13 u 15 TepmomodunbHas 1-s 14
HeBpIpakeHHBIX 3UM TepmopModuiibHas 2-s 15
5. lllkana yBaaxkuenusi nous (Hd)

ITyCTBIHHBII CyxonycThIHHas 1
ITpomexyTounsiii Mexay 1 u 3 CpenHenycTbIHHAS 2
ITosnynycThIHHBIN [TosmynycTeiHHAs 3
[IpoMexyTounslii MeXIy 3 U 5 IlycTeIHHO-CTENHAs 4
CyxocTenHoi CybcrenHas 5
[TpomexyTouHbIit MexIy S 1 7 CyxocrenHas 6
CpennecrenHon CpenHecrenHast 7
IIpomexxyTouHbIi Mexay 7 1 9 CexxecTenHast 8
JIyroBo-crenHoi Bnaxso-crenHas 9
[MpomesxyTounslii Mexay 9 u 11 Cybneconyrosas 10
CyxonecoyroBoi CyxoneconyroBas 11
ITpomexyTounslii Mexay 11 n 13 CBexenecosyronas 12
BnaxHo-necosyrosoit BnaxxHo-neconmyronas 13
TIpomesxxyrounsrit Mmexay 13 u 15 ChBIpOBATO-JIECOIYTOBAS 14
CBIpO-71€COTyTOBOM CrIpo-71ecoyroBas 15
IIpomesxyTounsrit Mmexxmy 15 u 17 Moxpo-necoryroBas 16
Tun pexuma OKoJIOrHYecKas CBUTa bamn
BonorHo-neconyrosoi BonoTtHo-neconyrosas 17
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ITpomexyTounsii Mexxay 17 u 19 Cy06onoTHas 18
bonoTHsIi bonornas 19
[Tpomexxyrounbiit Mexy 19 u 21 BopHo-00s10THAs 20
[Tpubpe:kHOBOAHBIN [TpubpexHoBOAHAS 21
[TpomexxyTounblii Mmexxay 21 u 23 MenkoBoaHas 22
Bonssiii Boanas 23
6. lllkana coseBoro pe:xxuma (Tr)
Oc0060 OeTHBIX ITOYB I'mukoonurorpodHas 1
ITpomexyTounsiii Mmexay 1 u 3 I'mukocyOoaurorpodHas 2
Bennpix moys I'mukocemuonuroTpodHaast 3
IIpoMexyTounsii MeXIy 3 1 5 I'mukocybmesorpodras 4
Heb6orartbix mous I'mukomesorpodHas 5
IIpomexxyTouHbIi Mexay S u 7 I'muxomepmesorpodHast 6
J1oBOIBHO OOTATHIX TIOYB I'mukocemuaBTpOdhHAS 7
[TpomexyTo4HbIN MeXTY 7 1 9 I'miukocy0aBTpodHas 8
Borateix mous I'mukosBTpodHas 9
[TpomexxyTounsiii Mexay 9 u 11 [leprpodHas 10
Crnabo03acoJIeHHBIX TI0YB I"anosBTpodHas 11
ITpomexyTounsiii Mmexxay 11 m 13 I"anocy03BTpOodHAs 12
CpenHe3acoeHHBIX T0YB I"anocemmIBTpOdHAS 13
[TpomexyTounsiii Mmexay 13 u 15 I"amomepmesotpodras 14
CHITbHO3aCOJICHHBIX TIOYB ["amomesorpodHas 15
[TpomexxyTounslii Mexay 15 u 17 I"anocyomesoTpodHas 16
Pe3ko 3acosleHHBIX M0YB I"anocemuonurorpodHas 17
[TpomexyTounsiii Mmexay 17 u 19 I"anmocybomurorpodHas 18
3IIOCTHBIX COJTOHYAKOB I"amoonurorpodHas 19
Tun pexxuma DKOJIOTMYECKAsl CBUTA bann
7. lllkana kucaoTtnoctu nous (Re)
Od4eHb KHCTIBIX TT0YB Il'unepanunodunbHas 1-s 1
IIpomesxyTouHbIil Mmexxay 1 u 3 l'unepatmmodunbHas 2-s 2
CHIBHO KHUCIIBIX IIOYB [lepanmnodunpHas 1-s 3
ITpomexyTounslii Mexay 3 u 5 [Mepamunodunbaas 2-s 4
Kucineix mous MesoanugoduiibHas 1-s 5
ITpomexxyTouHslil Mexay S u 7 Me3zoanunoduiabaas 2-s 6
C1a00KHCIIBIX TTOYB Cyb6anunodunsHas 1-s1 7
ITpomexyTounsiii Mmexxay 7 1 9 CyObammnodunbaas 2-s 8
HeiiTpanbHbix 1104B HetitpoduibHas 9
ITpomexyTounsiii Mmexxay 9 u 11 CybankamudunpHas 1-s 10
Crna0oue10YHbIX OYB CyOankanuduiabHas 2-51 11
IIpomexyTounslii Mexay 11 n 13 Me3soankanuduiabHas 12
IIlenoyHBIX TOYB AnkanuuipHast 13
8. Illkana 6oraTcTBa mo4B a3oToM (Nt)

be3a30THBIX I0YB AnutpoduiibHast 1
ITpomexyTounslii Mexay 1 u 3 CyOanutpodwmibHas 1-s 2
Ouenb OeIHBIX a30TOM IOYB CyOanutpodmibHas 2-5 3
[IpoMexyTounslii Mexay 3 U 5 I'emunutpodunpHas 1-5 4
beanbix a30TOM MouB I'emunuTpoduibHas 2-5 5
ITpoMexyTOouHBIA MEXTY S 1 7 CybuutpodunbHas 1-s 6
JocTaTtouHo obecrieueHHbIX a30TOM MOYB CyOnutpodunpHas 2-s 7
IIpomexxyTouHbIl Mexay 7 1 9 Hutpodunpnas 1-5 8
BoraTeix a3o0ToM 1mo4B Hutpodunbhas 2-5 9
IIpomexxyTounblii Mexmy 9 u 11 Hutpodunbhas 3-s1 10
M306bITOYHO 6OTATHIX A30TOM ITOYB Hutpodunbhas 4-s1 11
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6. HnouxamopHhuwle 6uovl pacmenuil

I/IHIII/IKa].lI/IH XUMHNYECKHUX 3JICMCHTOB

Tadomuma 1

IOBBINICHHOC
a30Ta B ITIOYBEC

co/iep)KaHue

Chelidonium majus - HucroTen 60JbIoi
Chenopodium album — Maps Genas

Elymus repens - [Teipeit mon3yuwnii

Glechoma hederacea — Byapa mutromeBuHas

Leonurus quinquelobatus - I1yCTBIpHUK TSATHIOTACTHON

Poa annua - MsaTiuk ogHOIETHAI
Rubus idaeus - Manuna

Sambucus racemosa — Bysuna kpacHas
Urtica dioica — KpanuBa n1BynoMHast

HOBBIIICHHOE  conepykanue | Diphasiastrum complanatum - [Tnayn cruttocHyThI#
ATIOMUHHS Lycopodium clavatum - ITinayn OynaBOBUAHBIIH
HOBBIIIICHHOE  conepykanue | Viola arvensis - ®uainka mosesast
IUHKA Equisetum arvense - XBotir m0j1€BOi

Viola tricolor — ®uaska TpexiBeTHas
HOBBILICHHOE  cozepkanue | Trientalis europaea - ceAMUYHHK EBPOTICHCKHIA
CBHHIA
NOBBIIIEHHOE  cojepskanue | Artemisia austriaca - ITosslab aBcTpHiicKas
KaJIbIIHS Aster alpinus - Acrtpa anbrnuiickas

Aster amellus - Actpa crenHas
Cypripedium calceolus - bammMavok HacTOSIITNI

Digitalis grandiflora - Hamepctsinka KpymHOLBETKOBast

Echinops ruthenicus - MopoBHuK pycckuit
Epipactis atrorubens - [Ipeminuk TeMHO-KpacHBIH

Galatella angustissima — ColloHEYHUK y3KOJIUCTHBIN
Hippophae rhamnoides — O6nenuxa KpyuHHOBH IHAS

Laser trilobum - Jla3ypHuk TpexionacTHoi
Linaria cretacea - JIbHsIHKa MenoBas
Matthiola fragrans - JIeBKON TyIIUCTBIN

Pimpinella titanophila - Beapener; n3BecTKOIFOOUBBII

Polygala cretacea - Mcroa mMesnoBoii
Schivereckia podolica - IlluBepekus moaoabCKas,
Seseli libanotis - [Tope3nuk ropHbIit

Thymus marschallianus - Tumbsin Maprurasa,

Pacrenust - HHAMKATOPHI 32COJICHHBIX MI0OYB
Cpenu pa3HbIX THIIOB 3aCOJIEHHBIX NMOYB OCHOBHBbIE — COJIOHYAKU (MOKPBIE) U COJIOHIIBI
(HIDKHUE TOPU30HTHI YIUIOTHEHBI, MIPH BBICHIXaHUU PACTPECKUBAIOTCS), BOIHBIN U COJIEBOM
PEXKUM pa3TUIHBIN

Tabmauma 2

WuaukaTopHas rpyrima Ananranms Crernenb
3aCOJIEH-
HOCTH
Atriplex sibirica - JIebena cubupckas TTorIomAaT U HAKATUIUBAKOT CHJIBHO
Halocnemum strobilaceum - Capcasan MHOTO coJieit 10 45-50% B 3aCOJICHHbBIC
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HIAITKOBATHIH [UTOIUIa3Me, JIJISl HUX XapaKTEPHO | IMTOYBEI
Salicornia europaea - Cosiepoc eBpONCHCKUN | YTONIICHUE JIUCTOBOM IJIACTUHKH,
Salsola tamariscina - Constka CHIDKEHHE YHCIIa YCThHUIL, JTUCT —
TaMapUCKOBUAHAs 0oJiee CyKKYJIETHBIA U MEIKUI
Suaeda prostrata - Csena exayas
Ecau no00HbIe BBIICNEPEUUCICHHBIC BH/Ibl BCTPEYAIOTCS IMHUYHO, CPEIU AQHTPOIIOTeH
COPHO-IJIyTOBOH JINOO COPHO-CTEITHON PACTUTEIBHOCTH, MOYKHO IPEITOIOKHTD, HBIC
4TO UMEETCSI aHTPOIIOT'CHHOE 3aCOJICHHE IT0YB, 00YCIOBICHHOE Pa3InBOM paccoJisl
3arpsi3HEHHBIX BOJI (paccoiioB) nociie Hedrepa3padboToK
Aster tripolium - Actpa conon4akoBas BBIJICJIAIOT N30BITOK COJICH Uepe3 | COJIOHYAKU
Limonium gmélinii - Kepmek I'menuna JKEJIE3KH Ha JINCThIX
Tamarix ramosissima - Tamapukc BETBUCTBII
Cirsium esculentum - Boasik cbem00HBII OTMeYarTCs HEKOTOPhIC BUIbI COJIOHIICBAT
Festuca regeliana - Oscsinuiia Perens TIOJIBIHU, KOJTFOUHUKA U bIC
Plantago cornuti - ITomopoxuuk Kopryra TPOCTHHKA, T.K. UX KOPHEBBIC HU3WHHbBIE
Plantago maxima - [TogopoxxHuk CHCTEMBI MAJIOTIPOHULIAEMBI JUTSL | JIyTa
HanOOJIBIINH coneil, mu6o (y TpPOCTHHKA)
Trifolium fragiferum - KiieBep 3eMIsSSHHUHBIA | KMEIOT PA3BUTYIO INTYOOKYIO
Triglochin maritima - TpuocTpeHHuK KOPHEBYIO CHCTEMY M UX KOPHH
PUMOPCKUIA JOXOJISAT 10 MaJl03aCOJICHHBIX
TOPH30HTOB MOYB
Tabmuma 3

Pacrenus- YKa3aTeJIn l".]'lyﬁlfll-ll)l 3aJICTraHUsl TPYHTOBLIX BO/I

WuaukatopHas rpymmna

I'my6una 3aneranus
TPYHTOBBIX BOJ

Alnus incana - Onbxa cepas,
Bromus inermis - Kocrep 6e30cThbrit
Elymus repens - [Tsipeii monsyuwnii,

Salix alba - MBa Genas,
Scirpus sylvaticus - Kambiii jiecHOI,
Trifolium pratense - KiieBep nyrosoii,

Matteuccia struthiopteris - CTpaycHUK 0OBIKHOBEHHBII

2-3 M
bonee 1,5 m

Agrostis alba - TToneBuna 6emnas
Festuca pratensis - oBcsiHUIIA JTyroBas
Vicia cracca - ropoIex MbIIUHBIH

Ribes nigrum - cmopoauua yepHas

Deschampsia caespitosa — JIyroBuk gepHUCTBII

10-15m

Filipendula ulmaria — TaBosnra Bsi3onucTHast

Phragmites australis - TpocTHHK FOXKHBIH

Phalaris arundinacea - KanapeeuHHK TPOCTHUKOBHIHBIH

Lysimachia vulgaris - BepoOeiinuk 0ObIKHOBCHHBII

50-100 cm

Carex vulpina - Ocoxka nuces
Carex acuta - Ocoka octpas
Carex nigra - Ocoka 4yepHas

10-50 cm

Glyceria notata - ManHHK OTMEUEHHBIN

Epilobium roseum - Kumnpeii po30oBbrii

Epilobium smyrneum - Kunpeit cmupHeHckuii

Epilobium parviflorum - Kumpeii MenKoIBETKOBBII

BbIXoa rpyHTOBBIX BOJ,
MOBBIILIEHHON
MHHEPATU3ALNHT
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Carex cespitosa - Ocoka gepHHCTas
Carex vesicaria - Ocoka 1my3bIp4arasi

0-10cm

Tabmuma 4
PacTrenusi- UHAMKATOPHI TOPPAHNKOB
WNunukartopHas rpynna MomHocTb
OTJIOKEHU I
Topdsarky HU3MHHBIE MaToMolHble | Betula pubescens - bepesa myiucrast 0,25-0,5m
THITHOBO-OCOKOBO-TPaBsIHHBIE, C Pinus sylvestris - Cocaa 00bIKHOBEHHAsI
BBICOKUM OOHHTETOM JIEPEBHEB — Salix cinerea - MBa cepas
Salix pentandra - MBa nsTUTEIYMHKOBAS
Salix triandra - MBa TpeXTBIYMHKOBAs
COCHSIKY 1 €IbHUKY (JIepeBbs Chamaedaphne calyculata - bosorasiii | 0,251 m
BBICOKOTO OOHHTETA) ¢ Oepe3oit MHUPT OOBIKHOBCHHBIN
c(arHoBO-TUITHOBEIE. Ledum palustre — barynbHiK OOJIOTHBII
(ITosiBnenue yepHUKHU, OPYCHUKH —
CHMYKCHUE MOIIIHOCTH TOpda MoYTH J10
HYIIS).
[Tepexoanbie U BepxoBbie Ooota Ha | Scheuchzeria palustris - [leiixuepust 2-4m
ceBepe PT, umeromnue TMMHOTEHHOE OosioTHAs
NPOUCXOXKACHNE (BO3HUKIIIME HA Andromeda polifolia - TToxoen
MecTe 03ep) 00pa3oBaHHBIC MHOTOJTUCTHBIN
carHoBeiMU cruiaBuHaMu CocHa Vaccinium oxycoccos — Kiroksa
0OBIKHOBEHHas1, Oepe3a MmymucTas Drosera rotundifolia — Pocsirka
UMEIOT HU3KHUH OOHUTET KPYTJIOIUCTHAS
(PKU3HEHHOCTB) Salix lapponum - MBa narmnanackas
Salix myrtilloides - MBa yepHukoBuHAS
Topdstauku Ha rore PT Hu3nHHBIE Carex cespitosa - Ocoka aepHucTas 2—4m
THITHOBO-OCOKOBBIC-TPABSIHHBIE, Carex disticha - Ocoka nBypsiaHast
UMEIONIHE IMMHOTEHHOE Carex acuta - Ocoka octpast
HPOUCXOKICHUE. Drepanocladus aduncus —
Jpena”oKIsaayc KpIOUKOBaThINA
Phragmites australis - TpoctaHuK
FOKHBIN
Betula humilis - Bepe3a npusemucrast
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7. Mamepuansl K 1UuXeHOUHOUKAUUOHHBIM UCCAEO008AHUAM

Y4yerHast mojieBas BeAOMOCTD IS JJUXCHOMHANKAHOHHLIX HCCJIe0BAHNMI

Jara ®.1.0. komiekTopa [TpoOHnas mmomianp No
MecToHaxoxIeHue
HpeBecHas nopoaa CpenHuii 1uaMeTp CTBOJIOB

XapakTepuCTHKA IPEBOCTOS
XapakTepucTHKH NPOOHOM NJIOIMAM:

1. lata npoBeneHUS U3MEPEHUS.

2. COMKHYTOCTb KPOH, %.

3. BeicoTa Haji ypOBHEM MOpS, M.

4. Okcno3unus ckioHa (C, CBu T .1.).

5. Yroun ckiioHa (C TOPU30HTOM, B IPATyCcax).

XapakTepuCTHKH MOJEJIbHOTO IepeBa:

1. Homep nepeBa Ha MpoOHOM IIJIOIIATH.

2. Ilopona nepena.

3. Bricota, M.

4. JInuHa OKPY>KHOCTH TIOTIEPEYHOTO CEYCHHS CTBOJIA HAa BHICOTE U3MEPEHUN

5. @aMuus KOJIEKTOpA.

Ta6nuna 1
Ne nepema/mnuna | Bug ITepeceuenuel Ilepeceyenune | Ilepeceuen | IIpoTsken
OKPYXHOCTH JUIIAHHUKA 2 ue 3 HOCTb, B
CTBOJIA B MM MM
Hauamo, | Konen, | Hau KOH Ha4 KOH

MM MM
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Tabmauma 2

Kiacchbl 4yBCTBUTENIBHOCTH JUMIIAWHUKOB M THIIBI MECTOOOMTAHUM
3MUPUTHBIX JHIHAHHUKOBBIX coo0mecTB JcTonun (Tpacc, 1985)

Kiaccer
I10JIE0TO-
JIepaHT-HOCTH

Tunel MECTOOOUTAHMI IO CTEIIEHU
BIIMSTHASL aHTPOTIOTEHHBIX (PaKTOPOB 1
BCTPEYaEMOCTh BHIIOB

Bunsr

EcrecTBeHHBIE MECTOOOHUTAHNUS
(manmmadTer) 63 oIy THMOTO
AHTPOIIOTEH-HOTO BIIVSHUS

Lecanactis abietina, Lobaria scrobiculata, Menegzzia
terebrata, Mycoblastus sanguinarius, Bus! pogoB Pannaria,
Parmeliella, cample ayBcTBUTENBHBIC BHIBI poaa Usnea

EctecTBeHHbIE (4acTO) U
AHTPOIIOTEHHO cllabon3Me-HEeHHBIE
MecTooOuTaHus (PEIKO)

Bryoria chalybeiformis, Evernia divaricata, Cyalecta ulmi,
Lecanora coilocarpa, Ochrolechia androgyna, Parmeliopsis
aleurites, Ramalina calicaris

EctecTBeHHbIE (4acTO) U
AHTPOIOTeHHBIE C1a00-M3MEHEHHbIE
MeCTOOOUTaHuUS (4acTo)

Bryoria fuscescens, Cetraria chlorophylla, Hypogymnia
tubulosa, Lecidea tenebricosa,Opergrapha pulicaris,
Pertusaria pertusa, Usnea subfloridana

EcrectBennsie (yacto), cnado-
(d4acTo) U yMepeHHO- (PEAKO)

Bryoria implexa, Cetraria pinastri, Graphis scripta, Lecanora
leptyrodes, Lobaria pulmonaria, Opergrapha diaphora,

v 4 . . L . .
HU3MEHEHHBIE MECTOOOUTAHUS Parmelia subaurifera, Parmeliopsis ambigua, Pertusaria
coccodes, Pseudevernia furfuraceae, Usnea filipendula
EcrectBennsie, anTpornorento ciabo- | Caloplaca pyracea, Lecania cyrtella, Lecanora chlarotera, L.
v U YMEPEHHO M3MEHEHHBIE rugosa, L. subfuscata, L. subrugosa, Lecidea glomerulosa,
MecTtooOuTaHus (C paBHOM Parmelia exasprata, P. olivacea, Physcia aipolia, Ramalina
BCTPEYAEMOCTHIO) farinacea
EcrectBennsie (cpaBHHUTENBHO pesiko) | Arthonia radiata, Caloplaca aurantiaca, Evernia prunastri,
W aHTPOIOTeHHO yMepeHHo- (qacto) | Hypogymnia physodes, Lcanora allophana, L. carpinea, L.

Vi HU3MEHEHHBIE MECTOOOUTAHUS chlarona, L. pallida, L. symmictera, Parmelia acetabulum, P.
subargentifera, P. exasperatula, pertusaria discoidea,
Hypocenomyce scalaris, Ramalina fraxinea, Rinodina
exigua, Usnea hirta

VYwmepenno (qacto) u cunbho (peako) | Caloplaca vitellina, Candelariella vitellina, C. Xanthostigma,
AHTPOMIOTEHHO M3MEHEHHBIC Lecanora varia, Parmelia onspurcata, P. sulcata, P.

VIl MECTOOOUTAHMS verruculifera, Pertusaria amara, Phaeophyscia nigricans,
Phlyctis ageleaea, Physcia ascendens, Ph. stellaris, Ph.
tenella, Physconia pulverulacea, Xanthoria polycarpa

Ymepenno u cubpHO anTpo-niorenno | Caloplaca cerina, candelaria concolor, Phlyctis argena,

VIl U3MEHEHHBIC MECTOOOUTAHUSI (C Physconia grisea, Ph. enteroxantha, Ramalina pollinaria,

PaBHOI1 BCTPEIaeMOCTBIO) Xanthoria candelaria
IX CunbHo anTporiorenHo usmenéunbie | Buellia punctata, Lecanora expallens, Phaeophyscia
MECTOOOUTaHUS (4acTO) orbicularis, Xanthoria parietina
OueHb CHIIBHO aHTPOTIOTEHHO Lecanora conizaeoides, L. hageni, Lepraria incana,
X HU3MEHEHHBIE MECTOOOMTAHUS Scoliosporim chlorococcum

(BCTpeyaeMoCTh U )KU3HEHHOCTh
BHJIOB HU3KHE)
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Tabmauma 3

Kuaccnl mosierosiepaHTHOCTH SNMUPUTHBIX JTHINAKHUKOB Kazanu

(I'oaryoxoBa, Masasimena, 1976)

Onpefie/leERe CTeNeHH MOJE0TOJEPAHRTHOCTH (a;) smupETHENX Jmmaiankos r. Kasamm

N KBafipaTa

a;
1 2 3 4

5

Buasl anmaEIKOB

e

+
+ | +
+

W = (2] (4}
b

IIpumeuanue. 1 — BoranngeCknit caxu,

++ 4+

+ ++  ++

J

bbb b
+ ++++

+HtttHt+ + A+
s s S SRS S S S S

-

Lecanora allophana
Lecidea glomerulosa
‘Biatora symmicta
Anaptychia ciliaris
Usnea hirta

Parmelia exasperatula
P. ezasperata

P. verruculifera
Physcia. aipolia
Hypogymnia physodes
Lepraria candelaria
Physconia grisea
Evernia prunastri
Physconia pulverulenta
Physcia stellaris
Parmelia sulcata
Xanthoria substellaris
Physcia dubia
Xanthoria parietina
Lecanora hagenii
Physcia orbicularis

2 — cKkBep Ha mu. Kyit6pimesa, 3 — CKBep 1o ya.

Ceeppaoa, 4 — OmerneBo, 5— yn. I'pyspeBa, 6 — mapk mm. I'oppkoro (LUIIKuO), 7 — «Hemeuxas
Ulseiyapuss, 8 — m/o «JInpagua», 9 — nec y noc. Haropustii.
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Tabmuua 4

KpaTKaH onpeaecuTeJIbHass Taﬁ.]'ll/llla HEKOTOPLIX BUAOB JIMCTOBATHIX U KYCTUCTBIX 3I[I/I(l)l/ITH]:IX JUIIAHHUKOB

B OKPACKE CJIOCBHIIIA IIPHCYTCTBYET

OpaHXEBBIA OTTEHOK

OpaH’KEBad OKpacKa pacripeicicHa paBHOMEPHO

Xanthoria parietina (L.) Th. Fr. — Kcauntopus
INOCTCHHAasA

sIpKast, XKEJITO-OpaHKEBas KaliMa [0 Kparo JionacTei

Vulpicida pinastri (Scop.) Mattsson & Lai —
Bynenunuaa cocHoBas

B OKpacKe CIIOCBHUIIA peodiagaet
KOPUYHEBBIN OTTEHOK

Melanohalea olivacea (L.) O. Blanco et al. -
Menanoxasnea oJIMBKOBAas

OKpacCKa CJIOCBUIIA

JIOIIaCTHu 06’BCMHO-B3I[yTBIe, C BHyTpeHHCﬁ IIOJOCTBIO

Hypogymnia physodes (L.) Nyl. — I'umorumaus
B34yTast.

Ipyu CMavyMBaHUU OKpacKa

JIONTaCTH UPOKUEC, UX MMOBEPXHOCTHL CETYATO-

Parmelia sulcata Taylor — ITapmenust

Q
8 IIPEUMYILIECTBEHHO MOXXCT CTaTb HHTCHCHUBHECC, CKJlaguartas C ACHO BLICTyHaIOHIeﬁ CETOYKOH 60po3nanaﬂ
<
2| menenpHO-cepas, HO I[BET NIPHUHIIUIINATIHHO HE
JIOTIACTHU y3KHUeE, TUIOTHO MPHKAThIe K . .
5| ceposato- JIOIaCTH MEHSETCS Y ’ P Physcia stellaris (L.) Nyl. - ¢pucrus 38e3q4uaras
= | senenosaras U3HYTpU HE cybcTpary
2 36J‘I€HOBaTa$[’ B3IyThlE JIONIACTH JI0 3 MM IIUPHHOMN C KaiMOit Physconia enteroxantha (Nyl.) Poelt - ®uckonus
= TIPH CMAYMBAHHH L[BET pe3Ko | OEJNOBATHIX COpAJIEH MO Kparo KUIIEYHO-KeTTast
§ M3MCHSICTCS Ha 3C/ICHBIH nomacty y3kue o 1 MM, oTHO npuwkateie k| Phaeophyscia orbicularis (Neck.) Moberg -
© cybcTpaty ®deoducuus oxpyrias.
ACTET MPEHMYIIECTBCHHO ¥ KOMIIS .
P perMym y Buzsl pona Cladonia
Jepena
BepxHss cropoHa jonacteil TeMHee HUKHEH; . .
p p > | Evernia prunastri (L.) Ach. - DBepuus cnuBoBas
HWDKHSIA - OeltoBaTasi, BO3MOYKHO PO30BaTas
BEPXHSSA U HIDKHSS CTOPOHA
JomacTel mo oKpacke BEPXHsS CTOPOHA JIOMTACTEH CBETIICe HUKHEH; Pseudevernia furfuracea (L.) Zopf
OTIIMYAIOTCS HIDKHSISL TEMHAS IO YepHOU, Ha KOHIIaX TlCeBAPBEPHI 3epHUCTAS '
CBeTIas p P
Ramalina fraxinea (L.) Ach. - Pamamiaa
g PacTyT NpeuMyIEeCTBEHHO Ha JIOTIACTH CJIOCBUIIA IIJIOCKHE, 3€JICHEBIC (L)
£ | cTBONaX /epenben ACCHEBAA
& .
S BEPXHSS U HWKHASI CTOPOHA JIONTACTH YIIOIIEHBI TOJIBKO B MECTAX Evernia mesomorpha Nyl - aBepHI/Iﬂ
2 nonacrteit no okpacke HE BETBJICHUA Me3oMopdHast
g OTINYAIOTCS
S|
= JIOTIACTH IIMITMHAPHYCCKIE HA BCEM . .
0 ! b 9 Usnea hirta (L.) F.H. Wigg. — Ycurest xecTkas
= MPOTSDKEHNH, 0€3 YILIOMICHUH
Q
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http://www.indexfungorum.org/Names/Names.asp?strGenus=Vulpicida
http://www.indexfungorum.org/Names/Names.asp?strGenus=Vulpicida
http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000067&Rec=197591&Fields=All
http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000067&Rec=299397&Fields=All
http://www.mycobank.org/BioloMICS.aspx?TableKey=14682616000000067&Rec=299397&Fields=All
http://www.indexfungorum.org/Names/Names.asp?strGenus=Phaeophyscia
http://www.indexfungorum.org/Names/Names.asp?strGenus=Phaeophyscia
http://www.indexfungorum.org/Names/Names.asp?strGenus=Usnea
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