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BBEJAEHUE

AKTYaJIbHOCTH Te€MbI HCCJAEAOBAHMS. ['0OpPO — 3TO NPUPOAHO-AHTPOIIOTEHHAS
CUCTEMA, OCHOBHBIMH CHCTEMOOOPA3YIOIIMMHU (PAKTOpaAMH KOTOPOM SIBJISIFOTCSI YETOBEK
u npupoaHas cpena [7, 12, 19, 31]. Hapacratomme temnbl ypOaHM3anuu BEOyT K
VBEIMYCHUID  YHUCIEHHOCTH TOPOJACKOrO  HACCJICHWS, KOJNMYECTBA 3JaHUN W
ABTOTPAHCIIOPTA, YTO MPHUBOJMT K BO3PACTAHMIO AHTPOINOTCHHOIO [JABJICHUS HAa
PaCTUTEIBHOCTh rOopoja. [IOMHMMO HEraTMBHOIO BIUSIHUS AaHTPONOTEHHOrO (pakTopa, B
TOPOJICKON cpene HaOMIOMAeTCs BO3JACHCTBHE HA POCT M Pa3BUTHE PACTEHHM, WX
COCOOHOCTh K penpoaykiuuu (akTOpoB MNPUPOAHOrO Xapakrepa [35]. B wutore,
KOMIUIEKC CTPECCOPOB OOYCIABIMBAET Pa3BUTHE HEOIArOMPUATHOW SKOJIOTMYECKOHN
OOCTAHOBKM M YXYJUIEHUE KAYECTBA KU3HM TOPOJCKOrO HaceneHus. B 3Toil cBs3w,
npoOyieMa yJIyUIIEHUsT SKOJIOTMYECKOW OOCTaHOBKM TOpOJOB (B TEPBYKD OUYEPEb,
NyTEM YIYUIICHUS YCIOBUN JUIsl Pa3BUTHS PACTUTENBHOTO OMOTONA) C LETBIO CO3aHMUs
KOM(OPTHOI cpeabl A MPOKUBAHWS JIOACH, WX Tpyda M OTAbIXa 3HAYMMA M
AKTyabHa.

BakHoii cocTaBistomeid ropoiCKoil HHPPaCTPYKTYPHI SIBJISETCS PA3HOIJIAHOBHIE
3eneHble HacakaeHud [44, 78, 92], u3yueHrne KOTOPBIX IS FOXKHOTO TOpPOJa-KypopTa,
KakuM siBisieTcs Cour, MpUOOPETAET UCKITFOUATEIBHYIO aKTYAIBHOCTD.

OcoOble MPUPOIHBIC YCIOBUS W MSTWMH CyOTPONMYECKUI KIUMAT MO3BOJISIOT
MCIIONB30BaTh B IPAKTUKE TOPOJACKOro o3eneHeHus (Couu pacTeHusi, KOTOPBIE BO
MHOI'MX peruoHax Poccuy BBIPAIIMBAKOTCS TOJNBKO B Opawkepesx. B BUAoOBOM
OTHOWICHWH, JJII PacCMATPUBAEMOr0 HAMHM PErMOHA, YUMTBIBAs €ro CyOTPONMUYECKUI
KJIMMAT, HAMOOJIBINYIO LIEHHOCTh MPECTABIISIOT BEUHO3EIEHBIE PACTEHUS, KOJMYECTBO
KOTOPBIX TOJBKO CpPeAW BUAOB, PEKOMEHAYEMBIX Uil IPEUMMYILUECTBEHHOIO
NpUMEHEHHs (KpoMe XBOWHBIX) — 127 [74, 77, 83]. W3 ux umcna ocoOblid MHTEpEC
NPEACTABIAIOT BEUYHO3EJEHBIE JIMCTBEHHBIE JACPeBbs (9 BHIOB), BEYHO3CIEHBIC
KYCTapHUKH M KYCTOBHIHBIE JIE€PEBbs (66 BHI0A), BEUHO3ETIEHBIE IaHbl (11 BUIOB), a

TaKkKe crnenupuyeckue Aisi pernoHa APEBOBUAHBIE PACTEHUS (MATbMbl — 5 BHUIOB,



O0amMOykn — 3 BMJA W PO3ETOUYHBIE pacTeHUs — 6 BHUIAOB). IMEHHO 3TH KyJIBTYpPb
(OPMUPYIOT XapaKTEPHBIA OOIUK KyPOPTHOTO FOPOJa, MPUAABAs €MY FOKHBIH KOJIOPHT,
1 MMEHHO OHHU SBJISIOTCA OOBbEKTaMM Haiero uccienopanus [87, 88, 92]. OnmHako,
KYJIbTUBUPOBAHUE MHOTMX YHUKAJIBHBIX PACTEHUH B FOPOJAE HA CETOMHSIIHAA MOMEHT
HE COOTBETCTBYET HEOOXOMMBIM TPEOOBAHMSIM.

Crenennb pa3pa0OTAHHOCTH TeMbl. M3y4eHUIO COCTOSHUS IPEBECHBIX PACTECHUMN
B TOpPOJAX M MX JKOJOTMYECKOMY 3HAYEHUIO MOCBALICHBI WCCIICAOBAHMS MHOIMX
U3BECTHBIX yueHbix [1, 3, 14, 17, 23, 24, 36, 37, 56, 97, 118, 142, 170, 178 u np.).
JIpeBECHBIE PACTEHUsl PETMOHA XOPOLIO M3YUYEHBI U B JICHAPOJIOTMYECKOM OTHOIICHHH,
mUpoKO u3BeCTHBI paboTel Ano, Kapmyna, Conranm, Kopkemiko, KonecHu-koa,
KopoboBa u np. yuenbix [85, 94, 95, 106, 114, 143, 149, 157, 158, 183, 188 u ap.].
OnHako, BaXHBIC XAPAKTCPUCTUKW PACTCHHM, OTPAXKAOIMIME OCOOEHHOCTH WX
aganTauuu K OKPY)KAIOIIUM YCJIOBHUSIM, PUTM POCTA M Pa3BUTHS, ACCUMUIIALMOHHASA
AKTUBHOCTb M3YYEHBI HE B TIOJHOW Mepe U TpeOyroT 0osiee ACTATbHOIO UCCIIECI0BAHMSL.
Kpome Toro, 0HM COBEPIIEHHO HE M3YUYECHBI B KAYECTBE KOMIIOHEHTOB YPOOIKOLICHO30B.
B npakTuke 3en1€HOTO CTPOUTENBCTBA PETMOHA UCTIOJIB30BAHUE TEX WM UHBIX BUJIOB BO
MHOI'OM HOCHT CIIYYaiHBINA XapakTep, & HE OCHOBBIBACTCS HA PE3YJIbTATAX UX HAYYHOIO
U3YUYECHUS.

Mexxay TeM, OPEBECHBIE PACTEHUS B COBPEMEHHBIX TOPOIACKHX YCIIOBHAX,
NOMMUMO MX (PUTOLICHOTHYECKOW 3HAYMMOCTH JUISI HOPMAJIBHOTO CYIIECTBOBAHUS
ypOO3KOCUCTEM, SIBIISIFOTCS OJHMM W3 HamOomnee 3(P(PEKTHBHBIX CPEICTB MOBBIIIEHUS
KOM(OPTHOCTH M KayeCcTBa >KU3HM TropoAckux skuteneid [20, 31, 41, 66].
BricaxuBacMble HA TOPOACKHX TEPPUTOPUAX JEPEBbS M KYCTAPHUKH, ITOMHMO
JEKOPATUBHO-IIJITAHUPOBOYHOM M PEKPECAlMOHHON (DYHKIMIA, BBIMONHIOT BAKHYHO
(PUTOCAHUTAPHYIO POJIb, ONTUMHU3UPYS OKPYKAIOLIYIO Cpely. 3eJIEHbIE HACAKICHUS B
3HAQUUTENBHON CTEMEHN OOECMEUMBAOT YCTOHYMBOCTh, MHEPLIMOHHOCTh MPHPOIHBIX
CUCTEM, CIVIAKABAKOT UX BHYTPEHHUE PEAKIIMM HA BHEUTHWUEC BO3JCHCTBUSA [58, 76, 98,
105].

OO6oranienne  guopsl  ropoaoB  KpacHomapckoro  kpasi — 3KOJOTHYECKH



3((PEeKTUBHBIMU, YCTOWYMBHIMU M OCTETUYECKH MPUBJICKATEIbHBIMU  3€IEHBIMU
HAC@K/JCHUSMHU CBOEBPEMEHHO. V3yueHue accOpTUMEHTa TOPOACKHUX  3EJIEHBIX
HAaCOKACHUH (KaKk aO0OpUIE€HHBIX, TaK W WHTPOAYLMPOBAHHBIX BUAOB) C OLEHKOH
XapakTepa UX pocTa U Pa3BUTHsI B MECTHBIX YCJOBMSIX, YCTOHYMBOCTH K KOMILIEKCY
cTpecc-(pakTOpOB TOPOJACKON Cpeabl MMEIOT BAXKHOE HAYYHOE M MPAKTUYHOE 3HAYCHUE.

B cBs3M ¢ MOCTOSIHHBIM AKTUBHBIM TIOMOJHEHUEM BBHIPAIMBAEMOIO B TOPOJIE
aCCOPTUMEHTA WHTPOAYLIMPOBAHHBIMU BHUJAMM, HM3YyUEHHE JAPEBECHBIX PACTCHUN B
cocTaBe MHQPACTPYKTYpbl ypOAHU3UPOBAHHBIX TEPPUTOPUI — akTyajabHas 3ajauya,
TpeOyroias cBoero pemicHus. Tem Oonee uto B COUM KOMITIEKCHBIX HWCCIIECIOBaHUN
IKOJIOTO-OMOJIOTMYECKUX OCOOEHHOCTEH APEBECHBIX KYJIBTYP C MO3UIUHU Pa3pabOTKu
KOHUENIUKN 03€TIEHEHUS] PAHEE HE POBOUIIOCH.

Takum oOpa3oM, HamMu ObUIM MOCTaBJICHBI BOMPOCHI H3YUEHUS HKOJIOTO-
OMOJIOTMYECKUX OCOOEHHOCTEH JPEBECHO-KYCTAPHUKOBBIX CYOTPOMMUECKUX KYJBTYP,
JVMHAMUKA U3MEHEHUSI UX COCTOSIHUS ISl YCTAHOBJIEHUS! ONTUMAJIBHOTO aCCOPTUMEHTA
YJIMYHOTO 03€TIEHEHHSI TOPOJIA.

Hens wu 3agaunm wucciaenoBanusi. lLleab pa®oTbl — BBISIBUTH 3KOJIOTO-
OMOJIOTUYECKHE OCOOCHHOCTU (PYHKIIMOHUPOBAHUS M YCTOMUMBOCTU JECKOPATUBHBIX
JPEBECHBIX HACAKICHUN B CTPECCOBBIX YCJIOBUSIX TOPOACKON cpenbl /Ui pa3paboTKu
OCHOBHBIX HAIpPABJICHUI 3KOJOTMYECKOM ONTUMM3AlUK YpOOCUCTEMbI (HAa MpUMEpE
ropoaa Coun).

B cOOTBETCTBHH C LENBIO MOCTABJICHBI CIACAYOIIUE 3a1a4H:

1) mpoBecT aHaaM3 BUAOBOIO COCTaBa U CTPYKTYpPhl JAPEBECHBIX HACAKACHWIMA

roponaa Coun,

2) naTb OLEHKY 3KOJIOTrO-OMOJIOTMUYECKOTO COCTOSIHUSI JIPEBECHBIX PACTCHUM B

YCIOBUAX TOPOJICKON CPEIBL,

3) BBIIBUTH OCOOCHHOCTH JIMAMPYIOLIMX CTPYKTYPOOOpa3yIOLIMX BUIOB H HX

aIaNTUBHBIX PEAKIIMIA K CTPECCOBBIM (haKkTopaM ypOoCpe bl

4) pazpaboTaTh HAy4YHO-OOOCHOBAHHBIA ACCOPTUMEHT BHJIOB JJIsi ONTUMU3ALMN

ypOOCHUCTEMBI TOPOJIA.
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Hay4yHasi HOBH3HA NIOJIYYCHHBIX PE3YJIBTATOB 3AKIIOYAETCA B TOM, YTO BIIEPBBIC
B YCIIOBUSIX BJIQXKHBIX CyOTpOnuKoB Poccuu:

- MPOBEIEHBI MCCIEeN0BaHUs 316 BHIOB APEBECHBIX PACTEHUI 1O KOMIUIEKCY
NPU3HAKOB (OLEHKA S>KM3HEHHOIO TMOTEHUMAIA, 3KOJOTMYECKas TOJEPAHTHOCTh
JPEBECHBIX PACTEHUI K ACPUUMTY BIArd, pPaclpOCTPAHCHUE PACTEHHI CaMOCEBHOTO
NPOUCXOXKACHHS ), JaHa CPABHUTEIbHAS OLICHKA COBPEMEHHOIO COCTOSHUS 3EJIEHBIX
HAaCOKACHUH Ha OOBEKTax OOIMIEr0 TMOJIb30BAHHWS B 30HE KOHTPOJISI U B YCIOBUSX
TEXHOTN€HHOM HATrPY3KH.

-BBISIBIICHBI  3KOJIOT0-OMOJIOTUYECKHE OCOOEHHOCTH JIPEBECHO-KYCTAPHUKOBOMA
PACTUTENIBHOCTH B PA3JIMYHBIX YCIIOBUSAX MPOU3PACTAHUS.

-TIOJIyYE€HBl OCHOBHBIE JKOJIOTMYECKME XAPAKTEPUCTUKU TOPOJACKHX 3€JIEHBIX
HaCKJIEHUH (ra30yCTOMYMBOCTh, YCTOMYMBOCTH K MOPCKMM Opu3aM, 3aT€HEHUIO,
ne(UIUTY BIaruy).

-M3yUYEHbl OCHOBHBIC (PH3MOTOr0-OMOXMMUYECKME TNPOLECCHl PACTCHHUN B
YCIIOBUSAX YpOAHM3UPOBAHHOW cpeabl. [lom  BIMSHMEM CTPECCOBBIX  YCIIOBWH
NPOUCXOAUT CHVDKEHUE IUIOIIAAM JIUCTOBBIX IUIACTUHOK, BOJOYACPXKUBAOLIECH
CHOCOOHOCTH, COACP)KAHUS 3€TEHBIX (POTOCHHTETUYECKUX MUTMEHTOB M TaHWHOB,
YBEIMUMBACTCA  (PIYKTyUpyrolas acUMMETPHs, YTO TMPUBOJUT K CHIDKEHUIO
YKU3HECTTOCOOHOCTH pacTeHuil. Y psanga BUaoB — Prunus laurocerasus L., Cinnamomum
camphora (L.) J.Presl, Nerium oleander L., Jasminum mesnyi Hance u Eriobotrya
japonica (Thunb.) Lindl. — oTmedaeTcs MOBBIICHHE KOHLCHTPALMK ACKOPOMHOBOH
KHMCJIOTBI, YTO CBHUJACTEIILCTBYET O HAJWYMM AKTMBHOIO MEXAHW3Ma 3allUTHI JAHHBIX
BHJIOB OT AHTPOMOTEHHBIX CTPECCOPOB. BBISBICHHBIE U3MEHEHUS SIBISIOTCS OOIIMMU
aJANTABHBIMU MEXaHU3MaMHW PpACTCHMI, HO CTENEHb WX BapualEIbHOCTH —
BHIOCTIEU(PUYHA.

- YCTaQHOBJICHA BBICOKAs CTEMECHb B3aMMOCBS3CH MEXIY OTACIbHBIMU (H-
3U0JIOr0-OMOXMMUYECKMMH  TIOKA3aTENSIMU, XapAKTEPU3YIOIMMHU  (DYHKIIUO-HAIBHOE
COCTOSIHAE JIMJMPYIOLIMX BHUIOB, 4YTO IMO3BOJISIET MCMOIB30BATh MX NPU OLICHKE

3KOJIOr0-0MOIOTMYECKOrO COCTOSTHUSI BUAOB U YPOOLIEHO30B.



- Ha OCHOBAaHUM KOMIUIEKCHOH OLEHKM SKO(U3HOJIOTMYECKAX MMOKa3aTeei
otoOpansl BUIbl (Aucuba japonica, Cinnamomum camphora n Eriobotrya japonica),
XapAKTEPU3YIOUINECS BBICOKOW UYBCTBUTEIBHOCTBEO K TEXHOTEHHOW HArpy3ke s
WCIOJIb30BAHUSL B KAa4eCTBE OMOMHAMKATOPOB IMPHU SKCIHPECC-OLECHKE IKOJIOTHYECKOTO
COCTOSTHUSI CYOTPOIIMYECKUX YPOOCUCTEM.

- Ha OCHOBE OJKOJOIMYECKOH OLICHKM 3€JIEHBIX HACAXKICHUH, 3KO(PU3NOJIO-
THYECKOM XapaKTEPUCTUKA BUIOB W PEUTHHIOBON OLEHKH WX YCTOMYUBOCTH K
TEXHOTCHHON Harpyske ypOocpenbl pa3padoTaH HAyYHO-OOOCHOBAHHBIA aCCOPTUMEHT
JIPEBECHBIX PACTECHWH, BKIIOYarOmMi 183 Buaa, pasHOBUAHOCTEH, (GopM M COPTOB
JPEBECHO-KYCTAPHUKOBBIX pacTeHui, HanOosee 3(h(PEKTUB-HBIX I MCIOIb30BAHMS B
03€JIEHEHUH Topoaa-Kypopra Coum.

Teopernyeckass W NpPaKTHYECKass 3HAYHUMOCTH padoThl. JlaHa OLECHKA
Cpeno00-paszyrouieii  poauM  HMMEKMIErocs 3€leHOro  (OoHJa Tropoja C  y4eTOM
()YHKIIMOHATIBHOTO COCTOSIHUSI IPEBECHO-KYCTAPHUKOBBIX HACAKIACHWMA. YCTaHOBICHA
BBICOKAsl CTEMEHb B3aWMOCBS3CH MEXKIY OTACTBHBIMH (PH3UOJIOr0-OMOXUMUYECKUMU
MOKA3aTEISIMK, TO3BOJISIFOIIAS MCIIOB30BAaTh X MPU OLEHKE 3KOJIOr0-OMOJIOrHYECKOTrO
COCTOSIHUS BUAOB M ypOoueHo3oB. IlpemioxkeHo Tpu BUAA-OMOMHAMKATOpA IS
AKCIPECC-TMATHOCTUKN  3KOJOTMYECKOr0 COCTOSIHAS CYOTPONMYECKHX yPOOCHCTEM.
[TpeanoskeH ONTUMATBHBINA ACCOPTUMEHT IPEBECHBIX BHJIOB JUISl YIMYHOTO O3CJICHCHUS
ropoaa-kypopra Couwu.

Pesynprarel MccnenoBaHMi MOTYT OBITh MCHOJB30BaHbl B HMHTPOIYKIMOHHOHN
paboTe, TUIAHUPOBAHMM JEATEIIBHOCTH MUTOMHHMKOB JIEKOPATHBHBIX PACTCHHUMA,
W3YYCHUH JTUCUUIUIMH JEKOPATHBHOIO CaJ0BOJCTBA U ACHIPOIOTHH MO CIEHUATBHOCTH
«Ca10BO-NAPKOBOE U JaHAIMAPTHOE CTPOUTEIIBCTBOY .

H3y4eHHBIE 3KOJIOT0-OMOIOTHYECKAE OCOOEHHOCTH MOTYT SIBISTHCS OCHOBOM 715t
NJIAHUPOBAHKWS PabOT MO CO3JAHMIO W PEKOHCTPYKLIHMH HACAKICHWH, OpraHu3aunuu
TOPOJCKUX JTAHAA(TOB.

Metogosioruss M METOABLI HMCCAeJI0BaHUsl. B OCHOBE  METOMOJIOTHH

NPOBEICHHBIX HCCIEAOBAHUN JIEKUT O0030p HAyYHBIX TPYAOB OTEYECTBEHHBIX U



9

3apyOCKHBIX YYECHBIX B OOJACTH W3YyYCHHs BIMSHHS HA TOPOACKYH) SKOCHUCTEMY
(aKkTOpOB pPa3NMYHON MNPUPOIBI, COBPEMEHHBIX M KJIACCHYECKUX METOJOB OLICHKH
MCXOJHOrO Marepualia, MOCTAHOBKA MPOJIEMBI, pa3padoTKa LENr, 3a1a4 U HaPABJICHU I
WCCJICIOBAHMS, BBIMOJIHCHUAS YYETOB M HAOMIOJACHMIA, cTaTUCTHYecKas oO0padoTka
SKCIMICPUMEHTAIIBHBIX JAHHBIX M aQHAIM3 TOJYYCHHBIX PE3yibTaroB. i pelicHus
NOCTABJICHHOM L€ M BBHITCKAKOUIMX W3 HEE 3a/1a4 MPUMEHEH CHCTEMHBIA MOIXOJ B
COOTBETCTBMM C KIIACCHYECKUMM W COBPEMECHHBIMM MeToauMkamu. B pabote
MCIOJI30BAHBI MATEPUANIBl HAYYHO-TPAKTUIECCKIX KOH(PEPEHIN, HAY YHBIX MYJIUKALUH
Y SKCNIEPUMETHAIBHBIE JAHHBIE, TOJIYYEHHBIE B XOI€ UCCIICIOBAHHIA.

Io/105keHNs1, BBIHOCHMbIEC HA 3ALUTY:

1. B o3eneneHum ropojga JUMAMPYIOT pacTteHus w3 BocTouHoi A3um, 4TO
CBS3aHO CO CXOJCTBOM OCHOBHBIX KJIMMATHYECKUX TMMAPAMETPOB;, OONBIIMHCTBO
pPacTeHU CAMOCEBHOTO NPOUCXOXKACHHUS OOHApY:KeHO cpeau mnaibM. B mocamkax
npeodIaatoT PaCTEHMS, OTHOCSIIUECS KO BTOPOUA KATErOPUHU COCTOSIHHUSI.

2. HH(}opMaTHBHBIMM  MOKa3aTeNsIMM  BJIMSHHS ~ CTPECCOBBIX  YCIIOBHIA
ypOocpeapl Ha 3KOJOTMYECKOE COCTOSIHUE 3EJIEHBIX HACAKACHUMN SIBIISIFOTCS CHHPKECHUE
MJIOUIAJAM JIMCTOBBIX IUIACTMHOK, BOJOYAEPKUBAKOMICH CHOCOOHOCTH, COIEP>KaHUS
3€NIEHbIX (POTOCMHTETHYECKUX T[UTMEHTOB, COJECPKAHUS TAHWHOB B  JIACTHSX,
YBEIIMYEHUE ACKOPOMHOBOW  KHCIOTBI M aCHMMETPUM  JIMCTA.  BOJBIIMHCTBO
KYJIbTHBUPYEMBIX BUJIOB YCTOHYMBHI K JIETHE-OCECHHEH 3acyXe.

3. YuuTbiBass  BBICOKYKO  BapuaOeNbHOCTh  (PU3HOJIOrO-OMOXHUMHUYECKHAX
NOKA3aTeNeH, B KAUECTBE TECT-00BEKTOB (OMOMHINKATPOB) SKOJOTUYECKOTO COCTOSTHUS
cyOTponuyeckux ypOOCHCTEM IIeJIeco00pa3Ho  Mcnonb3oBarhk Aucuba japonica,
Cinnamomum camphora n Eriobotrya japonica.

CreneHb [0CTOBEPHOCTH. J[OCTOBEPHOCTH M OOOCHOBAHHOCTH PE3YJbTATOB
UCCIICIOBAHUIA  MOATBEPKAAOTCS  JOCTATOYHBIM ~ OOBEMOM  HKCHEPUMEHTAIBHBIX
JAHHBIX, COOPAHHBIX ¢ MPUMECHECHUEM anpOOMPOBAHHBIX METOAMK M MCIOJb30BAHUEM
COBPEMEHHBIX METO/IOB U MPHUKIIAHBIX KOMIBIOTEPHBIX MPOTPaMM IpH UX 00paboTKE U

HHTCpHPCTAlNK OJYUCHHBIX PC3YJILTATOB.
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Anpobamusi padotbl. OCHOBHBIE MOJIOXKEHUSI JTUCCEPTAMOHHON PadOTBI ObUTH
nonokeHel Ha 9 koHQepeHumsx: 1) VIII Bceepoccumiickas Hay4YHO-MPAKTAYECKAs
KOH(EPEHLIMST MOJIOJBIX Y4YeHbIX, mocBauieHHas 110-neturo [1.dD. Bapyxu «Hayunoe
obecnieuenne AITK» (. Kpacnonap, 2 —4 nekadps 2014 r. «KyOaHCkuii rocy1apcTBEHHBIN
arpapHelii yHMBEpCHTET»), 2) X MEXKIyHAPOAHA HAY4YHA MPAKTUYHA KOH(EPECHIMs
«bpaemero BBIIPOCH OT cBeTa HA Haykata — 2014y (Penyonuka bearapus, r. Codpus, 17 —
25 nexemBpu 2014 r1.); 3) XI MexXAyHapoJHA HAydyHAa NPAKTUYHA KOH(EPEHLUS
«bpaemero BbIpocH OT cBeTa Ha Haykara — 2015» (Penyonuka bearapus, r. Codus, 17 —
22 pexemBpu 2015 1), 4) II (XI) Mexnynapoanas bortanmyeckas KongepeHums
MonoabIx yueHbIx B CaHkT-IlerepOypre (1. Cankr-IletepOypr, 4 — 9 oktsa0ps 2015 r.); 5)
IX Bcepoccuiickas KOH(QEPEHIMS MOJOJBIX YYEHBIX, MOCBSMIEHHAs 75-netnio B. M.
[IlernoBa «Hayunoe oOecneuenue AIIK» (r. Kpacnomap, 24 — 26 nHosOps 2015 1.
«KyOanckuii rocymapcTBeHHbI arpapHbelii  yHuBepcutet») 6) the XII international
scientific and practical conference «Areas of scientific thought — 2015/2016» (UK,
Sheffield, December 30, 2015 — January 7, 2016); 7) V Bcepoccuiickas Hay4yHO-
NPAKTUYECKAs KOH(PEPEHIMS ¢ MEKTYHAPOIHBIM y4acTUEM «J{€KOpaTUBHOE CaOBOJICTBO:
COCTOSIHME, NTPOONEMBI, TEPCIEKTUBBDY, TMOCBACHHAS S0-eTH0  mpeoOpa3oBaHus
COYMHCKO# ONMBITHOM CTAaHIMKA CYOTPOIMMYECKUX M FOXKHBIX TUIONOBBIX KyJIbTYp B HayuHo-
UCCIIENI0BATENILCKANA MHCTUTYT TOPHOIO CaJ0BOCTBA U 1BE€TOBOACTBRA (T. Coun, 10 — 12
oktaOps 2017 r.) 8) Bceepoccuniickas Hay4yHO-IPAaKTAYECKass  KOH(EPEHLMs ¢
MEKIYHAPOAHBIM  ydacTHeM «COBPEMEHHBIE  3a7aud M aKTyaJIbHbIE  BOIPOCHI
JIECOBEICHHSI, TEHIPOJIOTHH, TAPKOBEACHUS U NaHIAa(THON apxXuTeKTypb» (T. Snta, 9 —
14 centsOpsa, 2018 r1.); 9) MexayHapoaHas Hay4YHO-IPAKTUYECKas KOH(EPEHIMS,
nocsaieHHas 125-etuto BHUMIMCK wn 85-netuiro  boranmueckoro cama «Jlepero
HpyxOb»y  «Hayunoe oOecrieueHue  YCTOHYMBOTO  pa3BUTHs  TUIOJOBOACTBA U
JEKOPATUBHOTO canoBoacTBay (T. Coun, 23 — 27 centsaops 2019 r.).

CBsi3p TeMbl JUCCEPTALMH ¢ IJIAHOBBIMH HCccJaegoBaHussMHu. Pabota
BBINOJHsLIaChk B pamkax ['3 OUILL CHLL PAH Ne 0492-2021-0008 «Co3nanue, u3yucHue u

COXPAHECHUE TCHETUYECKMX KOJUIEKIMIA PACTUTENBHBIX PECYPCOB CYOTPONMMYECKUX U



11

JNCKOPATUBHBIX  KyJabTyp» W Ne 0492-2021-0007 «BeisBuTh  (PyHIAMEHTAILHBIE
MEXAHM3MBI AJANTANUN CEIIbCKOXO3SHCTBEHHBIX KYJIBTYP, ACKOPATUBHBIX PACTCHUI W
VCKYCCTBEHHO CO3JaHHBIX OWOLIEHO30B K CTpecc-(paKTopam pa3IiyHOi TpUPOAbl U
U3yUYUTh 3aKOHOMEPHOCTH MX MPOSBICHUS C LIEIBIO pa3padOTKH MPUEMOB CTaOMIM3ALAN
MPOAYKLIMOHHOTO MPOLIECCA U COXPAHEHUS JEKOPATUBHOCTI.

IIyOnukanuu. ABTOpoM Bcero omyOnukoBaHO 19 HayuyHbBIX paboOT, MO TEME
auccepran — 12, w3 KoTopeix 2 mMoHorpaguu, 13 crareil B HAy4yHBIX >KypHajlax,
pekoMmenaoBanHbix BAK P®, B T.u. 5 — mno cnemmanbHOoCcTH 1.5.15 — 3KOMOTHS
(OMOJIOTMYECKHE HAYKH ).

JINYHBIA BKJAA COHCKATEJNS B MOJYYCHHUHM PE3YJbTATOB, H3JIOKEHHBIX B
JUCCEPTALMK, BBIPA3WICS B MPOBEACHUM WMCCIIECIOBAHWN W HAYYHBIX JKCIEPUMEHTOB,
MaTeMaTHYEeCKOH 00padOTKE TMOJNYYCHHBIX JAHHBIX W WX aHaiuu3e, pa3paboTke
PEKOMEHIAUMI MO TOPOJACKOMY O3€JeHEHHI0 COYM W BBISIBICHUIO ONTHMAJIBHOTO
ACCOPTUMEHTA JCKOPATHBHBIX JPEBECHBIX PACTECHUN Ui  MPEUMYLIECTBEHHOTO
OPUMCHECHHST B YJIMYHOM O3€JICHEHHH TOpPOJa-KypopTa, MyOJHUKAlMA TOJYyYEHHBIX
PE3YJIBTATOB B HAYYHBIX M3JAHUSX, B T.4. B PEKOMEHI0BAaHHBIX XypHanax BAK. Jlons
y4acTusi aBTOPa B OJArOTOBKE MyONIHMKanuii paboT B coaBTOPCTBE cocTaBiseT 80 %o.

baaromapHocTh. ABTOp BBIPOKACT HCKPECHHIOK ONaroJapHOCTh NEPBOMY
PYKOBOAMTEMO — Mpodeccopy, OCHOBAarento u jaupekropy CyOTponuueckoro
ootannueckoro caaa KyOanum, n.0.H. Kapnyny HKO.H. 3a momMouis B BBINOJHEHUH
JNEHAPOTAKCALMOHHBIX UCCIIEA0OBAHUMN.

brnaropapaocts k.c.-x.H. Knememooii K.B. (OO0 «Wmepetunckuii CepBucy),
k.0.H. Mansposckoii B.1. (OUL] CHI] PAH), k.06.H. Contanu "' A. (®I'BY «CHI»),
1.0.H. Kopcakogoit C.I1. (®I' bYH HBC — HHI[ PAH) u k.6.H. Caxno T.M. (OI'BYH
HBC — HHII PAH) 3a ueHHble 3amMeuaHuss U MPEAJIOKEHUS MO JUCCEPTALMOHHON
pabote u aBTopedepary.

ABTOpP BBIp@KaeT OMaroJapHOCTb COTPyAHMKAM W aaMmuHucTpaumnn OULL CHILL
PAH wu corpymaukam ®DenepanbHOro rocyJapcTBEHHOTO OOHKETHOTO YUPEKICHUS

Haykun «Hwukurckuii Gotanmueckuii cang — HaumonanbHblii HayuHblil HeHTp PAHY,
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OKa3aBLIMM TIOMOLIb B BBITIOJIHEHUH UCCIIEA0OBAHUM.

Crpykrypa m o0bem padorbl. [luccepranmst w3nokeHa Ha 221 crpanuue
MALIMHOMMCHOTO TEKCTA, COCTOUT U3 BBEIACHUS, 5 IJ1aB, BBIBOJOB, CIIUCKA JIMTEPATYPHIL,
BKrovyaromero 203 HMCTOYHMKA, W3 KOTOPBIX 24 — HAa HMHOCTPAHHBIX S3BIKAX, 5

npuinokeHnid. Paborta coaepxut 23 Tabnuibl ¥ 33 pUCYHKA.
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PA3JIEJ 1
OCOBEHHOCTH I'OPOJIA, KAK DKOCUCTEMBI

1.1 Xapakrepucruka ycJa0BHii rOpoOACKOii cpeabl

Crnenuduueckoil 0COOEHHOCTBIO COBPEMEHHOIO TOpOJA, KaK CJIOXKHOH W
JUHAMUYHOM CHUCTEMBI, SBJISIETCS TO, YTO OHA CTAHOBUTCS 3HAYUMBIM (PAKTOPOM
BO3JCHCTBHS, KaK HA MPUPOAHBIE CUCTEMBI, TaK W HA 4enoBeka [38, 67, 107, 111, 113,
131 m gp.]. B ropome CyIIECTBYIOT pa3IMYHbIE MHUKPO- W ME30KIMMATHYECKUE
OCOOCHHOCTH, HWIET TMOCTOSIHHAs CMEHA KOMIUIEKCA KIMMATHYECKUX —YCIOBHIA:
MOBBIIIACTCS  TEMIIEPATypa BO3JyXa, VYBEIWYMBACTCA KOJHAYECTBO BBIMAJANOIINAX
OCAIKOB W JIMBHEBBIX JOKICH, HApyIIAHOTCd OCOOEHHOCTM WX PaCHpPEIesiCHUs MO
CE30HaM roJa, YBEJIMYMBACTCS OOJIAUYHOCTh, YMEHBINACTCS KOJUYECTBO COJHEYHOH
paauanu (ocobenno Y®) [23, 35, 92, 97, 151 u np.]. B ycnoBusix ropojia 0OTMeUaeTcs
HUBEJIMPOBAHUE BETPOB, YCHJIEHUE TYPOYJIEHTHOCTH BO3YLIHBIX MOTOKOB, YTO CBSA3aHO
C 0COOEHHOCTSIMH TOpOJCKOro penbeda m xapakrepom 3actpoiiku [100, 103, 108].
Yacto MpoMCXOOUT 3aCTaMBAaHUE BO3JAyXa, OCOOCHHO B YTPEHHHE Yachbl B 30HAX
WHTCHCUBHBIX 3aCTpPOeK. OTCYTCTBHE BETpa MNPHU MACMYPHOW TMOTOAEC M BBICOKOM
BJI)KHOCTA TPUBOJUT K CTPECCOBOM HArpy3ke HAa AaCCUMWISIMOHHBIA anmnapar
pacrenuii [5, 26, 41, 53, 54, 62 u np.].

Psig aBTOPOB OTMEYACT, UTO OTPHUILIATEILHOE BIUSIHUE B TOPOJCKUX YCIIOBHUSIX HA
pPacTeHUs OKA3bIBAKOT CICAYIOMKE (PAKTOPBI: CHEHMPUUECCKHE SKOJIOTHYECKUAE YCIOBUS
TOPOJICKON Cpefbl, HAPYIIEHUE TEXHOJOTHUU MOCAAKH, OCAHOCTh M YIUIOTHEHHOCTh
MOYBBI, a Takke aHTponoreHHeie ¢akropsl [11, 13, 54, 179, 181]. Tlog wux
BO3JICHCTBUEM MPOUCXOANUT CHUKEHHUE JKU3HECITOCOOHOCTH JEPEBbEB, Onaronaps 4eMy
HACKJICHUS XY>KE BBITOJHAIOT CAHUTapHO3aMTHBIE QyHKIMK [175, 184, 185, 191].

OCoOEHHOCTH CBETOBOIO PEKMUMA FOPOAOB BIMSIOT HA YMEHBIIEHUE KOJIUYECTBA
COJIHCYHOW paJIMAlMKM U U3MEHEHUE €€ CIEKTPATBHOTO cocrana [21, 171, 190, 196]. Oto

3aBUCUT HE TOJNBKO OT Teorpapuueckoro MojoKeHWs (MIHUPOTHOTO), KOTOPOE
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OMPEACIAET KOJIMYECTBO MOCTYNAOMICH COMHEUHOM paaualyiu, HO U B OOJbIIEH Mepe
OT COCTOSIHUSI TOpOJACKOi atmoc(eprl. CHbHAs 3aMbUICHHOCTH BO3/yXa B TOpPOJE, a
Takke Oojiee 4YacTash MOBTOPAEMOCTb TYMAHOB 3aJEPKUBAIOT 3HAYUTEIBHYIO JOJIIO
coJiHeuHbIX nyuei [182]. Kpome TOro, B ropomax HEPENKH Ciydyau, KOrJa PacTEHUs
WCIBITBIBAIOT HEAOCTATOK CBETA M3-3a MPSAMOTO 3aTCHECHHs (3aCTPOMKH, Y3KHE YJIUILIBI)
[6, 129, 153, 160, 162, 168, 169]. OcBemeHue yaui ropoaoB, MOABE3NOB IOMOB,
NOJICBETKA 3JaHMii, CBETOBAs peKiIaMa, Mpa3JHUYHAs WUTFOMHHALWS OOYCIaBIABAKOT
JOTIOJTHUTENBHOE NPOMJICHAE CBETOBOIO AHSA. (OOHAKO, MCKYCCTBEHHOE OCBEILLCHUE
CJIMIIKOM €1a00, 4T00BI 00ECEYNTh HOPMAIIbHBII YPOBEHBb (POTOCHHTE3A PACTCHUM, HO
OHO BIIMACT HA (POTONEPUOAMYECKUE TMPOLECCHI, KOTOPBIC PEryJIMPYHOTCS UIMHON
CBETOBOTO AHsA [24, 64, 70].

Eme ogHa 0COOEHHOCTh TOPOJOB — 3TO CYLIECCTBOBAHUE OCTPOBOB TEIUIOTHI, UTO
CO3MACT ISl YJIMYHBIX PACTEHW HEOOBIYHYIO TEIUIOBYKO CHUTYALWIO, MPU KOTOPOH
TeMIEpaTypa MOJ3EMHBIX OPraHOB Y HUX HEPEIAKO BBIMIE, YeEM HAa3eMHBIX [92, 110,
123, 198].

['opoackue pacTeHMs 4aCTO UCTIBITBIBAKOT HENOCTATOK B TOYBEHHOM BJIAre JaKe B
YCIIOBUSAX OOWIMS OCAaaKOB B CBSI3W C TEM, YTO C BOJOHCIPOHHULAEMBIX TBEPIBIX
MOKPBITUI TOPOACKUX TEPPUTOPHI BOJA CTEKACT B JIMBHEBYIO CETh, U 3HAUMTEIbHAS
4yacTh Biaru arMocepsl Tepsercs i pactenuii [8, 130, 136, 137, 161, 195].

B roponax, kak mpaBWIIO, OTCYTCTYFOT €CTECTBEHHBIEC IMOYBBL. PacrmpocTpaHeHbl
HaChIHbIE CyOCTpaThl, 4acTo C cojacpkaHueM wmycopa [144, 145, 187, 197]. Jns
TOPOACKMX TMOYB XaPAKTEPHO VIUIOTHEHWE, NPUBOAAILEE K HAPYLICHUIO Ta3o— W
BOJAOOOMEHA, 3aCOJICHME, BCEBO3MOXKHBIC 3arpsA3HCHUS, CHWXXCHHE IUIOAOPOAMS B
pe3ysbTare HapyLICHHWs BO3Bpara IHTATEIbHBIX BEIIECTB W HAPYLUEHUS YCIOBUMA
YKUZHEACITENIBHOCTH TOYBEHHBIX MUKPOOPraHu3MoB [59, 60, 145].

B pe3ynpTyTe B YCIOBHSX TOPOJCKOW CPEABl PACTUTEIBHOCTH IOJBEPracTcs
3HAYUTENILHON TpaHchopmarmu [27, 34, 55]. [IpoucxouT yHUUTOKEHUE €CTECTBEHHBIX
3EJICHBIX HACKIACHUM, CEIEKTUBHOE NOJABIICHUE OTAEIBHBIX BHUJOB, OCYIIECTBISACTCS

MHTPOAYKIMS HOBBIX BHJOB, WJIET CTUXUUHBIA NPOLIECC 3aHOCA HECBOWCTBEHHBIX
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JAHHOW MECTHOCTH BUJOB pacTenuid [9, 25, 30, 75, 109, 132, 189].

M3MmeHeHHsT aOMOTMYECKMX TapaMeTPOB  CPElbl  3alMyCKalOT  MEXAHWU3MBbI
Pa3MYHbIX AQJANTALMOHHBIX PEAaKUMH W HM3MEHEHWH B COCTaBe OWMOTHYECKOTO
KOMITOHEHTa YPOOIKOCUCTEMBI, KOTOPBIi BBIIOJHAET BAXKHYIO POJIb MO SKOJIOTMYECKOH
ONTHUMHU3ALMA U CTAOUIN3AUU TOPOACKON CPEIBL.

Hapymenune ¢usnonornyecknx (yHKIUI pacTeHWid B YCIOBUSIX TOPOJCKOH
Cpelbl SIBISETCS OTBETHOM PEaKIMei OpraHu3mMa Ha KOMIUIEKC HETAaTMBHBIX (PaKTOPOB
[102, 108, 166, 167]. D10 gBnsieTcs MPOOIEMOI HE TOJBKO AJIsi CAMOr0 PaCTEHUS, HO U
3aTPYIHSAET WX CpeaooOpasyrolyr aearensHocTh [119, 127, 146, 156, 176, 199].
MMEHHO TO3TOMY HCHOJIB30BAHKE SKO(MDU3HOIOTMUYECKAX MOKA3aTENeH pacTeHWid B
(PUTO-MOHMTOPHUHTE MEPCHEKTUBHO. HO 3TH mokazaTenm J1aOWIIbHBI U U3MEHSIFOTCS MO
BIIMSIHUEM BHEIUHUX YCIOBHIA, TO3TOMY MCCIEAOBAHMUS O>KENATEIIbHO TPOBOJWTH B
PEKUME CKPUHUHTA.

@DOTOCHHTE3 SBIAETCS OAHUM W3 HauOOoJiee YyBCTBUTENIBHBIX K BHEIIHUM
YCIOBUSIM TPOLECCOB [5, 26, 192]. VYCTaHOBIEHO, YTO CTENEHBb MNOBPEKAACMOCTH
pPacTeHUi TECHO CBs3aHA C MHTEHCHBHOCTHIO (otocuHTeza (MD). Pacrenus ¢
MOBBIIEHHON ND UMET MEHBIIYIO YCTOMYMBOCTH K TOPOACKON cpene. Tak, HU3KHE
KOHLICHTPALlMM TOPOJCKMX Ta30B B BO3AYXE BBI3BIBAKOT MEIJICHHOE CHIDKECHUE
(OTOCHHTE3a PACTCHUI COOTBETCTBEHHO CKOPOCTH HAKOIUIEHHMSI MX B JIMCThAX, O€3
0o0pa3oBaHKs HA JUCTOBBIX IUIACTHHKAX BUAMMBIX MPU3HAKOB MOBpEkAcHUS. Huskoe
COZIEP’)KaHUE B BO3JYyXE TEX WIIM MHBIX BEIIECTB, MOXKET CTUMYJIMPOBATh (POTOCHHTE3
PacTCHUI, YBEIMYMBATh COACPYKAHUE MUTMEHTOB U MX (POTOXMMUYECKYH) AKTHBHOCTh
[26, 53, 62, 70, 96]. 'opoackue ra3bl B KOHIICHTPAILIMK, BBI3BIBAIOIICH 0Opa3oBaHUE
HEKPOTHYECKUX TSATEH HA JIMCThIX, MOMABISIOT (POTOCHMHTETHYECKYIO (YHKIUIO
JUCTBEB TEM CHJIBHEE, YeM OOMblIC IUIOMIAAb MOPAKEHHBIX Yy4acTKOB. M30bITOUHOE
HAKOIJICHUE B JIMCTBAX TSHKENBIX METAJUIOB U3 BO3yXa M MOYBBI, a TAKXKE OCEIAHUE HA
JIMCTOBOM TOBEPXHOCTU TBUICBUIHBIX YaCTUL[ M CMOJIMCTBIX BEILIECTB CHWDKAKOT
accumuisinuo CO, 1O MPUYMHE 3aKYNIOPUBAHUS YCTHUL, U3MEHEHUS UX ONTUYECKUX

CBOMCTB W TemIoBoro Oajanca nucra [65, 68, 104, 135]. Hepenko B ropoackoit cpene
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HaOJIFOIaeTCs TOBBILIEHUE COJEP)KAHUS a30Ta B JIUCThSX, YTO YTHETAET CHUHTE3
xjopoduiuia u HeONAronpuaTHO CKa3bIBAETCS HAa (POTOCMHTETHUECKOH aKTUBHOCTH
pactenuii [117, 163]. IIpoHHMKIIME B KIETKY Ia3bl COCPEAOTAUYMBAOTCS B XJIOPOILIACTAX,
I7IC BBI3BIBAKOT MX HaOyxaHue. J[aHHOE SBIEHHE TAaKKe BJICUET 3a COOOW CHHIKEHUE
cuHTe3a xyopodpwia. Kak CleacTBUE 3THX MPOLECCOB — O0Jice paHHEE CTAPEHUE U
OTMHUpaHue MCTheB [21, 185, 193].

Bpenutenn u Goie3HM BHOCAT CBOM BKJIIA[ B M3MEHEHHE (POTOCMHTETHUECKOHN
AKTMBHOCTH, MOJABIsAS €€, TaK Kak Cialblif pocT, HEKPOTMYECKHUE IMATHA, MOTEPs
JIMCTBBl YMEHBIIAKOT CHUHTE3 VYIVIEBOJOB, B PE3YJbTATE COKPALIAOTCS pPa3Mepsl
JIUCTOBBIX TIACTUHOK [12, 15, 16, 35, 62, 72].

Bo3HukaeT HEOOXOAMMOCTE B M3YYCHHH COACPKAHHS MUTMEHTOB B PACTEHUH, B
TOM YHCJIC, U B CBS3H C MCCIICIOBAaHMEM (DM3MOJIOTMUECKON afanTallyd PAaCTEHHHA K
paznuyHbIM (pakTopam cpenbl [26, 62, 135]. Usyuenue coaepxanus xjopodumia B
AKOJIOTUYECKOM acrekTe BnepBbie Obuto Hauato B.M. JlroGumenko B 1909 roay [26].
WM yCTaHOBIEHO, YTO pa3HbIE BHIbl PACTEHUH B 3aBUCHMOCTH OT YCIOBHMH CpEIb
OTIIMYAKOTCSI TI0 COAEPIKAHUIO XJTOPOPUILIA.

YMEHBIIEHUE JIMCTOBOM TOBEPXHOCTH M, KaK CIEACTBUE, CYIIECTBEHHOE
CHIW)KCHUE (POTOCHHTECTHUYECKOW JACIATETbHOCTM PACTCHHMIA B YCIOBUSAX TOpojJa
OPOMCXOIUT M H3-32 BBICOKHX TEMIEPATyp BO3Ayxa, ac(aabTOBOrO MOKPHITHS,
MOBBIIICHHOW IUIOTHOCTM M 3arpsA3HEHHOCTH IOYB  COJSIMH,  BBI3BIBANOILIMMU
OCMOTHYECKOE CBs3bIBaHWE BOJBI [1, 3, 6, 8, 23, 35, 64 u ap.]. UMEHHO C MOMOUIBIO
CTPYKTYPHBIX TPHUCHOCOOJEHUI JMCThEB PACTEHUS O00ECIEYMBAIOT MAKCHMAITBHO
BO3MOYKHOE TOMIOMICHHAE YTIICPOJa U 3AlIUTY OT BBICOKOW COJIHEUHOW paawanuu [10,
65, 67,70, 89, 101 u ap.].

OmauM W3  (PHU3MOJOTMYECKMX MAPAMETPOB, XaPaKTEPU3YIOMIMX COCTOSHHE
pPacTeHUM, SBISIETCS CHOCOOHOCTH/HECOCOOHOCTh BOJHONM (hPpakuuy BBIXOIUTH 34
NpeAcsbl KJIETKH, OpraHeiuibl. TakuMm napaMeTpoM  CIIYKUT BOJOYICP KMBAOLLIAS
cnocooHocts (BC) [8, 39]. Ilpm »>TOM CHOCOOHOCTh PpacTEHUH MPOTHUBOCTOSTH

00€3BOKMBAHUIO SBJIACTCS HHTCIPAJIbHBIM IIOKA3aTCIICM aAalITUBHOI'O MeTadoM3Ma B
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YCIIOBUSIX HEIOCTATKa BJIArH, a BOJAOYACPKHUBAIOLIAs CIIOCOOHOCTh PACTEHMIA SIBIIICTCS
XOpOLIMM TIOKA3aTeJIeM WX BOJAOOOMEHA M YCTOMYMBOCTM K HEOJAronpUsITHBIM
(daktopam okpyxarouieit cpeabl [8, 16, 39, 70]. Bsicokas BoAoyAcp>KMBaromias
CHOCOOHOCTh  SIBJIICTCS. KPUTEPHEM aJanTali PACTEHUWH K HEOIaronpusTHBIM
(akTopam, y HEYCTOHYMBBIX BHJIOB B YCIOBHSIX TOPOJICKOH Cpeabl MPOHWLAEMOCTH
MeMOpaH yBEJIMYMBACTCS, YTO MPUBOAUT K OBICTPOM moTepe BOJbI KieTkamu [16, 39].
[MIvpokuit nmanazoH BC NnHCTbEB B Pa3NMUHBIX YCIOBHAX OOWTAHMS, MOXKET
CBUICTEILCTBOBATE O BBICOKOW 3KOJIOTMYECKOM IUIACTUYHOCTH BHJA, O €ro
ajganTalMoOHHBIX BO3MOKHOCTAX [16, 23]. JlaHHbIA TOKa3aTreib MOXKET OBbITh
WH()OPMATUBHBIM JJIsl XapPAKTEPUCTHKN BOJOOOMEHA PACTEHUI B YCIOBHIX TOPOJICKOH
cpenbl. Ecau 3a 60 MUHYT MOCHE CPE3aHMsl JUCThsl pacTeHUil TepstoT He Oosee 4-5%
BOJIbL, 3TO CBUACTEIBCTBYET 00 UX BHICOKOW BOJIOYAEPXKUBAKOLIEH CTOCOOHOCTH.

bonpas yacTe rOpoOACKHUX ra3oB MPOHMKAET B JMCT uepe3 yereuua [10, 14, 16,
23], 0COOEHHO, €caM TOBEPXHOCTh PACTEHHs CyxXas, MO3TOMY OT CTEIEHU
AHATOMHUYECKOTO CTPOCHHUS JIMCTA U CTENEHH OTKPBITUSL YCTHUILL 3aBUCHT KaK CKOPOCTb
MTOTJIOLICHUS BPEAHBIX FA30B, TAK U YCTOMUYMBOCTDL PACTEHUI K TOPOJICKO#H cpeae [53].

B pesynbrare um3ydueHHME MOKa3areieil, KOCBEHHO  XapaKTEPH3YIOLIUX
ACCUMWIILMOHHBIA  Mpouecc (COACpKaHUE XJIOPOPWIIOB, HAKOIJIEHUE CYXOro
BeIECTRA, (yopecieHIus Xjaopoduiuia, MOp(OIorus JIUCTOBON MIACTUHKYU U T.1.) HE

MEHEE aKTyaJbHO.

1.2 Poab 3€jIeHBbIX HACAXKACHHH B YCJOBHSAX TOpOAa W JAMATHOCTHKA HX

(PYHKIIHOHAJIBLHOIO COCTOSIHUSE

B Oonbuioit creneHu (QyHKOUS 3alMTHl YEJIOBEKA OT HEOIArompHsiTHBIX
(akTOpOB TOPOJACKON CpeAbl BO3JAracTcs Ha JpeBecHble pacTeHus. OcoOEHHO
XOPOIIO 3aJ€PKUBAIOT MbUIb JUCThS Bs3a, PIOWHBI, KaJUHBI OOBIKHOBEHHOM, PO3bI
MOPUIMHUCTONW, YEPEMYXH, HEKOTOPHIX BUJOB OOSPBINIHUKA, a TAKXKE PacTCHUsS C

JUCTBhAMHU, BbBIACITAOINIUMUA KJICHKHWE BEIICCTBA: CUPCHb O6BIKHOB€HHa$I, apoHusd
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yepHomonHas u ap. [1, 5, 11, 24, 31, 54, 65 u ap.]. Jletom 3en€HBIE HACAKICHUS
3afepxuBatoT 10 86% nbuin. OuHaromee ASHCTBUE XBOWHBIX MOPOJ elle Oonee
CYLIECTBEHHO, Y€M JIMCTBEHHBIX. TaK, HA €AMHUIY MACChl XBOM Ocemact B 1,5 pasa
O0JIbIIE MBUIA, YEM HA €IMHUILY MAcChl JIUCThEB [24, 35, 67]. B TO ke BpeMsl, HaMm
yAa710Ch HAUTH TOJIBKO PA3PO3HEHHBIC JAHHBIE TIO BEYHO3EIECHBIM CyOTPONMMYECKUM
BUJIAM, YTO MOATBEPKAAET HEOOXOAMMOCTh MPOBOJAUMBIX HaMH UCCIEN0BaHui [14,
62,79, 88, 98].

3eNeHble HACAKACHUS COOTBETCTBYIOWIEH CTPYKTYPBI MOTYT CYIIECTBEHHO
CHMKATh IIYMOBOW (GOH ropoxaa. Jns 3TUX Heaeh NyUIIUMH SIBISIOTCS U3 XBOWHBIX
PacTeHUi — €nb, MUXTA, COCHA;, U3 JIMCTBEHHBIX — JIUMA MEJIKOJIUCTHAS, BA3, CIIUPES
[37, 120, 141]. B roponae ajg Ayduieid 3amuThl OT HIyMa HEOOXOaMMa CJIOXKHAs
CTPYKTypa MOCAAKH. Jy4ll€ BCETO MHOTOSAPYCHAs IMOCAAKA WA YEePEIOBAHUE
HEIIMPOKUX MHOTOSIPYCHBIX TIIOJIOC C OTKPBITBIMA npocTpancTtBamu [20, 145].
[ITyMOon30ISMOHHBIA 3PPEKT 3aBUCUT U OT KOHCTPYKIIMK U IMIMPUHBI 3€JIEHBIX TOJIOC:
KyCTapHUKOBas mocajka wupuHoi 10 MeTpoB cHmwxkaeT myMm Ha 3-4 nenubenna,
MHorosipycHasi 10-meTrpoBas mocaaka — Ha 12-15 nmenubGennor [159, 168]. ITlpu
CO3/IaHUM I[IYMO3AIIMTHBIX HACAKACHUH BaXXHO BBIOMpAaTh OBICTPOPACTYLIME
JIEPEBBS, MO BO3MOXKHOCTU 00Jiee TONrOBEUHBIE, C TUIOTHOH KpoHoil [20, 168]. Cpenun
PEKOMEHAYEMBIX [ TTaBHBIM OOTAaHMYECKUM Ca0M ISl CpeaHel monockl Poccun — 310
TOMNOJIb JPOKAIMKI, TOMOIb OaTb3aMUYECKH, 1y0 CEBEPHBII, HEKOTOPBIC BHJIbI MBHI,
BsI3, SICCHb 3€JICHBIM, KIICH OCTPOJIMCTHBIA C pa3nuyHbiMU (opMamu, psia BHIOB
oepesbl u ap. [2, 35, 53, 70, 94, 133]. B Hammx yJOBUSX 3TO MOTYT OBITh TaKUeE
BEUYHO3EJICHBIE BUABI, Kak OMPIOYMHA, JIJABPOBUIHSA, MarHous u ap. [30, 73, 82, 87,
95, 143].

3eneHble HacaXACHUS 00J1aar0T O0IBUION TPAHCIUPHUPYIOIIEH CIIOCOOHOCTHIO.
[Tnomaae UX TUCTOBOH MOBEPXHOCTH (T.H. PACTUTEIBbHBINA 3KpaH) UCMAPSET BJIard B
20 pa3 Oonplue, 4yeM 3aHMMAcMas PACTCHHSIMH TUIOWIAAb IOYBBI, 3HAYUTEIBHO
NMOBBIIIAS  BJIAKHOCTL Bo3ayxa [188]. B mnocagkax JOpEBECHBIX pacTEHUM

OTHOCUTEIIbHASA BIAXHOCTH BO3AyXa B JKapkue OHA Ha 7-40 % Bele, 4em B
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ropoackux kapraiax [44, 58]. [IoBbIIEHUE OTHOCUTEIBHON BIIQYKHOCTH BO3yXa
BOCIIPUHUMACTCS YEIIOBEKOM KAaK HEKOTOPOE CHMKEHME Temmeparypsl [71, 93, 103].
Tak, Temneparypa BO3JyXa JIETOM CPEAM BHYTPUKBAPTAIBHBIX HACHKIACHWMA HA 7-10
°C, a B OJHOPSIIHBIX YIMYHBIX NOCaAKax Ha 2 °C HWKE, YEM HA FOPOACKUX YJIMLAX U
BO JBOpax qomoB [103].

Cucrema 3€J€HBIX HACWXKIACHUH MO3BONSET OOECMEUUTh W JIy4llEee
MPOBETPUBAHKUE TEPPUTOPUHU. OXITKACHHBIA BO3AYyX OT KPOH AEPEBA CIYCKACTCA
BHM3 U BBITECHSET CJIOH TEIJIOrO BO3AyXa. Tak MpOMCXOAUT MECTHBIA BO3TyXOOOMEH,
KOTOPBI CHOCOOCTBYET CAMOOYMCTKE BO3/yXa, YTO OCOOCHHO B&)XKHO JIETOM B
OC3BETPECHHBIC JTHU.

JInst co3manust ONTUMAIBHO OJArONPUATHOM NI YETOBEKA KU3HEHHON CPEbl
B TopoJe OOJIbIIYK POJib HMIPacT WOHM3MPYIOIIAs CHOCOOHOCTh MHOTMX BHJIOB
JPEBECHBIX PACTCHUN.

OuTOHIMAB, Kak cuutacT A.M. ['pom3uHCkuii [38], UMEIOT HEMAaTOBAXXKHOE
3HAYEHUE B CHIDKCHUM KOHLIEHTPALMMU TOKCHYECKUX ra30B. BONBIIMHCTBO pacTeHuWi
o0flalaeT aHTUMUKPOOHBIM JeicTBUEM [42, 57]. DTO MOYTH BCE XBOHHBIE PACTCHUS:
JUCTBEHHHUIIA, COCHA, €JIb, TUXTA, MO KEBEIbHUK, 1 MHOTUE JINCTBEHHBIE — Oepesa,
TONOJIb, KJICH, Oejlas akanus, rpylia, Juna, opex, psOnHa 0OBIKHOBEHHAs, YEPEMYXA,
CUPEHb, KaparaHa, CMOpOJArHa 4YepHas, OapOapuc OOBIKHOBEHHBIH, SICEHb IBETOYHBIN,
apoOHUsl YEPHOIJIOAHAS, JIoX cepeOpuctoii u Ap. [18, 22, 23, 112]. Ho Haubonbuiee
KOJIMYECTBO (PUTOHIIMAOB, KAaK MPAaBWIO, B CYOTPONMUYECKUX BUIAX, B OCOOCHHOCTH,
BEUYHO3EIEHBIX (HAMPUMED, Pa3HbIC BAIbI SBKAJIMIITOB, KOPUYHUK U T.1.).

JIuCTBEHHBIE OPEBECHBIE PACTEHUS OTIIMYAKOTCS CUIIBHOM Ta30IMOIIOTHTEIBHOM
criocoOHocThIO [131, 168].

B oueHke COCTOSHHMS pPACTEHWil B YCIOBUAX TOPOACKOW CpEeapl 4acTo
WCIMOJIB3YKOT MPUHUMUIIBI OMOMOHWUTOPHHIA, KOTOPBIE MPEANOJAraoT MPOBEACHUE
KOMIIJIEKCHBIX HCCICIOBAHUI C MPUMEHEHUEM, B KAYECTBE TECT-OOBEKTOB CaAMHUX
pacCTEHU, y KOTOPBIX TMPOCIEKUBACTCI YETKAas 3aKOHOMEPHOCTb W3MEHEHUS

ONMpEAENCHHbIX TMOoKa3areneid. Tak, B ycnoBusix ypOaHM3UPOBAHHOW  CpEIbI
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TpaHc(opMallii B TEPBYK OYEPEAb NOABEPKEHBI OMOXMMHYECKUE CBOMCTBA,
(¢u3nonornyeckue 000EHHOCTH M, KAaK CIIECACTBHE, MOPPOCTpyKTYypa pactenmii [115,
174, 177]. T'opoackas cpena XapakTepU3yeTCs KOMIUIEKCHBIM BO3ACHCTBUEM LIEJIOTO
psa HETaTUBHBIX NPUPOJHBIX M AHTPOINOTCHHBIX (AKTOPOB HAa PACTUTENIBHBIN
opranu3M. IMeHHO mo3ToMy OONBIIOE 3HAYCHUE [UTsl AAANTAMU PACTEHUI K YCIOBHIM
ypOocpeasl UMEKOT UX OMOJIOTMYECKUE XAPAKTEPUCTUKH. DU3NOJIOT0-OMOXUMUYECKAsS
YCTOWYMBOCTh OMPEACTSACTCS WHIMBUAYAIbHBIMA OCOOCHHOCTSIMM  MeTaboau3Ma
PacTeHUi, CKOPOCTBIO TMPOTECKaHWs OMOXMMHMYECKHX PEaKIuil, CHOCOOHOCTBIO
aKKyMyJIMpoBaTb M YTWIM3UpoBarTh  BemecTBa.  OgHako,  OCOOEHHOCTH
JKUZHECATEIbHOCTH, ACCUMWJISILIMOHHOW AaKTUBHOCTH B  YCJIOBHSX ypOOCpeabl
U3YUYEHBl HEAOCTATOYHO, a 0€3 yueTa »SKOJOro-OMOJIOTMYECKUX XapaKTEPHCTUK
pacTeHWil HEe MPEACTABISETCS BO3MOXKHBIM CO3JAHHME 3KOJOTHYECKH 3(PPEKTUBHBIX
HacaxaeHuii ropona [108, 126, 134].

BeIaensroT 4eTrbipe OCHOBHBIE (YHKIMM 3€JIEHBIX HACAKACHWUNA. CAaHUTAPHO-
TMTAEHUYECKYIO (03J0POBHTENBHYIO), PEKPEALMOHHYIO, CTPYKTYPHO-IJIAHUPOBOUHYHO
(TPaiOCTPOUTENILHYIO, CBS3aHHYKO C  BBIACIICHUEM  OTICIBHBIX 30H TOpOJA,
OOBCAMHEHHEM WX B OJHO  LEJIOE) W JCKOPATUBHO-XYIOKECTBEHHYIO
(AQpXUTEKTYPHOACTETHUECKYIO, BOCIIUTATENbHYO0). Bee QYyHKIIMM TECHO CBSI3aHbI APYT C
JPYrOM M AOJDKHBI couerarbes [2, 19]. OnTtuMuszanus 03€NEHEHUs] TOPOJICKON CPEIbI
TpeOyeT nuPPEpeHIIMPOBAHHOIO MOA00pAa PACTEHUH, COYETAOIICTO JACKOPATHBHBIC
KAQueCTBA, YCTOWYMBOCTh K YCIOBHUAM TOPOJCKON CPEIbl U CIIOCOOHOCTh OCYIIECTBIISATh
cpenooOpa3yroiue PyHKINH.

Ha coBpeMeHHOM 3Tane pa3BuTUs TOPOJOB U CaJ0BO-TIAPKOBOIO CTPOUTENBCTBA B
Poccun u crpanax OnmkHero 3apy0Oekbsi B MOCICIHUE TOAbl AKTUBHO BEAETCS AHAIM3
ACCOPTUMEHTA PACTEHHM M €ro CUCTEMATU3alMs, OLCHKA YCTOMYMBOCTH APEBECHO-
KYCTAPHUKOBOW PACTUTENBHOCTH K TOPOJACKUM ycioBusm [8, 12, 17, 37, 42, 97, 110,
167,183, 185, 187 u np.].

Takum  o0pa3om, aHanM3  JUTEPATYPHBIX  MUCTOYHMKOB  TOJITBEPXKIAET

AKTYAJIbHOCTh M IICPCICKTHUBHOCTL TCMBI HCCHGHOBaHHﬁ, INIOCKOJIBKY OTCYTCTBYIOT
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000OILIEHHBIE COBPEMEHHBIE JAHHBIE 00 3KOJOr0-OMOJOTUYECKOW OLICHKE IPEBECHO-
KYCTapHUKOBBIX HACAKICHUH B YCIOBUIX TOPOACKOHN CpPebl BIGKHO-CYyOTPONMUYECKOMH
30HbI Poccuu, B yacTHOCTH, B COUM.

JUIs MIaHOMEPHOrO Pa3BUTUSl TOPOJA-KypOpPTa M CO3MAHUS HOBBIX OOBEKTOB
JaHAMAPTHOW apXUTEKTYPhl HEOOXOJMMO TMPOBECTM HMHBEHTAPHU3AUI0 OOBEKTOB
O3EJICHEHUsI O0IIET0 MOJB30BaHUs, YTOUHUTh ACCOPTUMEHT APEBECHO-KYCTAPHUKOBBIX
pacTeHuii, BbIACAUTH HauOOJIeE YCTOMUMBBIE W TNEPCHEKTUBHBIE BUABI  JJIS
CJIOXKUBILIEHCS ypOOIKOCUCTEMBI, OMPEACIUTh BKJIAA STUX BHUAOB B ONTUMU3ALMIO

TOPOACKOM CPEIBI.
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PA3JIEJ 2
YCJIOBUSI, METO/IbI I MATEPUAJBI UCCJIETOBAHUIA

HccnenoBanusa nposeneHel B 2014-2019 rr. B pamkax DyHIaMEHTAIBHBIX M
NPUKIQIHBIX HAyYHBIX HKCCIECAOBAHWN N0 HamnpaBlicHHIO «CoO3qaHue, HW3YyYeHHEe U
COXPAHECHUE TCHETHMYECKUX KOJUIEKIMIA PACTUTENBHBIX PECYPCOB CYOTPONMMYECKUX U
JCKOPATUBHBIX KYJbTYP» M «BBIABUTH (PYyHAAMEHTAIBHBIC MEXAHW3Mbl aJaNTaliu
CENbCKOXO3SHCTBEHHBIX KYJIBTYP, JEKOPATUBHBIX PACTCHUI W MCKYCCTBEHHO CO3JAHHBIX
OMOLICHO30B K CTpecc-(akTopaM pasIiyHOW MPUPOJBI U M3YUYHTh 3aKOHOMEPHOCTH MX
IPOSIBJICHUS € LENBI0 Pa3pabOTKX MPUEMOB CTaOMIM3ALMU MPOAYKLIMOHHOIO MpoLecca 1

COXPaHCHHUA ICKOPATHUBHOCTH).

2.1 ArpokJnMaTH4ecKasi XapakTepucTuKka arjaoMmepauun Co4u H MOroAHO-

KIMMATHICCKHE YCJIOBUSA B I'0OJAbI IIPOBCACHHS HCCJIe10BAHUI

Cesepo-BocTounoi rpanuned bompmoro Coum cnyxut ['naBebeiii KaBkaszckuii
xpebeT, rro-3anafgHoil — akBatopuss YepHOro MOps, BOCTOYHOH — TrpaHHMLAa C
PecniyOnmukoii AGxaszust. [IpoTsbkeHHOCTH TeppuTOpHH MO TNOOEpekbro 145 kM.
Paccrosnue ot mops mo Kakaszckoro xpeOra cocraeiser ot 40 go 60 km [43].
OCHOBHYI 4YacTh IMJIOIIAAM 3aHUMacT COUYMHCKMN HauuMoHAIBbHBIM mapk (54,9 %),
IJIABHBIMU  (PYHKLIMSMH KOTOPOTO SIBJIIETCS. COXPAHEHHWE YHUKAJIBHBIX MPUPOIHBIX
KoMIUiekcoB  UepHomopckoro  mobOepexbss  KaBkaza, ucnonb3oBaHME HMX B
MPUPOAOOXPAHHBIX, PEKPEALMOHHBIX, TPOCBETUTENBHBIX U HAYYHBIX LIENSX.

UucneHHoCTh HaceneHus amomepauuu B 2008 1. cocraBuia 402 TeICSYM
yenoBek, B 2014 r. 31ot nokazaresnb 1octur 433 Teicsium, B 2032 r. npeanosaraeres 518
THICSY 4YEJIOBeK. B wWrore, oOuias 4YMCICHHOCTh >kuTeneil ropoma Ha 2019 roa
cocrasnser 443,7 Teicaun 4enoBek. J(aHHble Poccrara MOKa3plBalOT YBEPEHHBIA POCT
yucieHHocTr Hacenenus ¢ 331 059 yenosek B 2007 rony no 443 664 yenoseka B 2019

roay. Ha suBape 2019 roma mo uucny >kureneid Coun 3anuman 44 mecto w3 1 117
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ropogoB P® [201]. Kak moka3pIBacT aHAJIM3 €KETOJHBIX OTUETHBIX JOKIIAA0B [ JIaBbI
ropoaa, jietom Cour CTAaHOBUTCS TOPOAOM-MUJUTMOHHUKOM, KaK 34 CYET OTABIXAIOIIKX,
TaK W 34 CYET NPHUEIKAOIIMX COTPYAHHKOB CE30HHOTO CEPBUCHOIO OOCIY>KMBAHUS W
nutanus [200]. [OpHOKIMMATHYECKAA KypPOPT YCWIKAJ AHTPONOTEHHOE MABJICHUE HA
OKPY>KarOLIYIO CPENY, B IEPBYIO OUEPEb, HA TOPOJACKHE PACTUTEIIBHBIE CUCTEMBI.

[Tpupoanas ¢mopa UepHomopckoro mobOepexbss Kapkaza  omimuaercs
3HAUMTENBHBIM OnopazHooOpazueM. 3aech npomspactact 1 900 BHOOB COCYAMCTHIX
pactenuii, 303 mxoB, 167 numaiinukos, 1 000 rpu0oB.

Arnomepanus  Coum  Haxomurcs B mpeaenax  Cpeam3eMHOMOPCKOM
KIIMMATUYEeCKOW 00JacTH, PacloNarareics oT ATIaHTHYeCKoro nodepexbs KOxHOH
EBponbl Ha 3anaae no [Tamupa Ha BocTOke [148]. [loa BiMsiHMEM TOpPHOrO penbeda
KJIIMMATAYECKUE YCIIOBUS B HEH CUJIBHO BapPbUPYIOT, TAK KAaK BBICOTA U OPUEHTUPOBKA
TOPHBIX XpeOTOB MO OTHOUICHHID K MOPSIM CYLIECTBEHHO BO3JCHCTBYIOT Ha
TUAPOTEPMHUYECKUI PEXKUM MECTHOCTH. HO BMECTE ¢ TeM Cpeam3eMHOMOPCKAs 30Ha
XapaKTepHA MAKCUMyMOM aTMOC(EPHBIX OCAAKOB, BBIMANAIOINUX B XOJOJHYK) YacCTh
rojla, MUHUMYMOM — JIETOM. 3UMOM JOXAW 3aTSHKHBIC, JIETOM — JIMBHEBBIE. YeM BbILIE
TOPBI, TEM JTOKIU Yalle U OOUITbHEE.

BimstHue rOp U MOpSL CKAa3BbIBACTCS M HA TEIUIOBOM pexkume. C anpelist o UIOHb
MOpPE XOJIOJHEE CYLIU, 4 OCEHBIO U 3UMON OHO SIBJISIETCS UCTOYHUKOM Temuia. BecHOM
OHO, TOTJIOMIAs TEIUIO, CUIIBHO 3aMEUISET TOBBIIICHUE TEMIIEPATyPhl BO3ayXa. Takum
00pa3oM, B TEUEHUE I'OJA BBIACISIOT ABA BETETALMOHHBIX Mepuoja: XonoaHsid (X1 —
IIT) m temneiii (IV — X). «Hanuume nByX CE30HOB SIBISETCS aArpOKIMMATAYECKUAM
NPU3HAKOM CyOTPONMMYECKOro KiuMmara. [Ipudem, mo MHEHUIO psia KIMMaToJIOroB [43,
128, 150, 152 wu np.] 3MMHUI BETETALIMOHHBIA MEPUO] MOKET BPEMEHHO MPEPHIBATHCA
XOJIOTHBIMHM BTOP>KEHUSIMH, YTO MO3BOJISIET BHIPAIIMBATE B CYOTPONMKAX BEYHO3ETICHBIE
BU/BI PACTCHUN.

HaxomieHne 3e5meHoil Macchl APEBECHO-KYCTAPHUKOBON PACTUTENBHOCTH, KaK
(akTopa BO3ACHCTBUS HA SKOJOTMYECKOE COCTOSIHUE TOPOJCKON CPEIbl, MPOUCXOIUT

IIpu ONpcaACICHHOM COYCTAHHMHN TAKUX KIMMATHYCCKUX COCTABJIAIOIUX KaK CBCT, TCILIO
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W BJara.

2.1.1 CBeToBBbI€ pecypchbl

CpeT, Hecymuié B OCHOBHOM OHMOJIOTMYECKOE 3HAYEHWE, BIUSET Ha
WHTECHCUBHOCTh (JOTOCUHTE3A M aCCUMWISILIMIO PACTEHUH, HA UX BOJOYACPKUBAIOIILY IO
cnocoOHOCTh. Crlenyer 3aMeTHTh, YTO CBETOBBIE PECYPCHl B TEIUIBIA, Oosee
NPOJIOJDKUTENbHBIN niepuo; (7 MECALEB), 3HAYUTEIBHO BBINIE, YEM B XOJIOAHBIN
nepuoa. OmHako arpokamMarosord [128, 152] cuuranu, 4To rnaBHast pojib B CBETOBOM

PEKUME MPHUHAUIC)KUT TPOAOCIKATENBHOCTH JHS W YCHICHUIO 0o0nadyHoCTH (Tabmuia

2.1).

Tabmuua 2.1 — JMMTenbHOCTh COJTHEYHOTO CUSIHUS M 001a4HOCTh B Coun [128]

Meteopodio-
TUYECKUE I m|oar | v | v [ vI |[vi vl | IX | X | XI | XII | T'og
3JICMEHTDBI

Connednoe
CI/ISIHI/IG, qacbl

96 | 113 | 151 | 176 | 223 | 269 | 300 | 298 | 242 | 197 | 122 | 99 | 2386

O01a4HOCTD,
OaJbl

obmast 721 71 | 66 | 66 | 63 | 52 | 42 | 36 | 40 | 51 | 62 | 67 57

HIKHSS 50 49 | 46 | 43 | 41 | 36 | 27 | 23 27 | 33 | 40 | 47 39

Yuco nuel 6e3 121 10 3 7 3 1 0.5 1 1 4 8 11 67
COJIHILIA

Jlannabie TaOnunbl 2.1 CBUACTENBCTBYIOT O PA3JIMUYHBIX YCIOBUSAX COJIHEYHOTO
oceemicHuss B Coun mno mnepuoaam rojga. B xomomgweii mepumox (XI — III)
MPOAOKUTEBHOCT COJIHEUHOTO CHSIHUSL B CPEIHEM COCTaBiisieT 116 4acoB B Mecsll,
aeToM — 244 wyaca, TO €CTh COJIHCYHOE CHUSHHE 3MMOW yMEHBIIACTCS B 2 pasa.
CnocoOcTByeT 3TOMYy OO0JIAYHOCTh, OOmIas OOJIAYHOCTh B XOJIOAHBIA TEPUOA Toja
JIOCTUracT B Mecsl 68 OamioB, HkHsIS — 46 OammoB. B Temmelii nmepuoa ronaa
cooTBeTCTBEHHO: 50 1 33 Oayma. Xapakrep 00JaYHOCTH MO MEPUOaM roJia pa3IvuydHbIiA
[150]. 3umoli npeoOaaaaroT MIOTHBIE, CIJIOMIHBIE M HU3KUE 00J1aKa, JIETOM — Ky4EBbIC U

BBICOKHME. B WTOre, MOXHO 3aKIHOUYWTh, YTO HIOHb — OKTSIOpb XapaKTPU3YHOTCS
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INPAaKTHUYCCKH IOJIHBIM OTCYTCTBHUCM O6Ha‘{HOCTI/I, B TO BpPCMs KaK B dHBapC — alpciic

He0O yale BCEro NacMypHOE.

2.1.2 TennioBbIe pecypceol

HaGmronenns I'. T. CensannoBa [152] 3a pa3BUTHEM pacTeHWi B CyOTpONMUKAX
MOKA3aJIM, YTO 3UMOM MHOTHE U3 HUX BETETUPYIOT U LBETYT, & IPEBECHBIE HAXOAATCS B
COCTOSTHMM HErnyOOKOro mokos. Bererauust He mpekpamaercs Kpyriaslid roa. Mecsubl
CO CpEOHUMH CYTOYHBIMH Temmeparypamu Huwke +10 °C kImMmarosorom Ha3BaHb
XOJIOMHBIM BereTaunoHHbM neprogoM (X1 — III), Bererarnus TemnontOOMBBIX KYJIbTYP
HAYMHACTCA C HACTYIJIECHUEM YCTOWYMBOM CPEIHECYTOYHOW Temmeparypsl Boime +10
°C, onpeaenstonieii Temiblii nepuon Bererauuu (IV — X).

Ha pucynke 2.1 mokaszaH xapakTep x0Ja TEMIEPATYPHOro (pakTopa BO BIAXKHBIX
CyOTpONUKAax W €ro U3MEHECHHs B CBSA3M C MOTEIJIEHUEM Kiaumara. CpeaHsiss CyTouHas
TEMIIEPATypa B XOJIOAHBIE MECALBI AOCTUrAcT +6...+8 °C, HOUBIO OHA OMyCKAaeTCs 10
+4...+5 °C. B netHue Mecsaupl nogauMaectes A0 +24 °C. MakcumanbHbele TEMIEPATY Pbl
nocruraror +31...+36 °C.

TepMopecypcbl CyOTPONMKOB, KaK OJWUH M3 BEAYIIMX (PAKTOPOB, ONPEICISIOT
BHJIOBOE pazHOOOpaszue KynbTyp. CyOTpONMUECKHE PACTCHUS PA3BUBAKOTCS B PAliOHAX,

IJIe CyMMa akTUBHBIX Temmeparyp pasHa 3 500 — 6 000 °C.
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Tabnuna 2.2 — MI3MeHeHUs: CyMM aKTUBHBIX TEMIEPATYP B YCIOBHUSX BIAKHBIX CYOTPONMMUKOB B XOJIOJHBIN MEPHO TOAA,

1970 —2019 rr.

SHBapb DeBpasb Maprt Hos6pp Jexabpb
TMeprob! Cpenuuii Cpennuii Cpenuuii Cpennuii Cpennuii
nmokazarenb | V, % | mokaszarens | V,% | mokasarens | V, % | mokasartenb | V, % | mokasarenb | V, %
> >10°C > >10°C > >10°C > >10°C > >10°C
1970 — 1979 58 85 79 88 152 80 309 34 73 91
1980 — 1989 66 79 52 68 127 56 220 42 109 91
1990 — 1999 35 95 49 102 98 66 278 35 126 65
2000 — 2009 60 79 57 51 137 71 300 26 121 56
2010 - 2019 72 44 106 65 147 53 322 35 170 70
Cpennee 3a 1970 — 2019 rr. 58,2 76 68,6 75 132,2 65 285.8 34 119,8 75

Tabnuna 2.3 — BapraOenbHOCTh MOKA3aTeNsl CyMMBl aKTUBHBIX TEMIEPATYP B YCIOBHSIX BIAKHBIX CYOTPOIHUKOB B TEIUIBIA

nepuon roaa, 1970 — 2019 rr.

Arnpenb Maii HroHb Hronb ABrycr CeHTs10pb OxTs16pB

Ilepuonbt Xt > 0 Xt > 0 Xt > 0 Xt > 0 Xt > 0 Xt > 0 Xt > 0
10°c | V7 | roee | V2 | roee | Y | doee | Y | roee | VP | 1o | V7 | oo | Vo

1970 — 1979 361 | 24 | 488 7 599 8 682 4 684 6 590 4 452 | 13

1980 — 1989 300 | 27 | 470 9 599 3 703 8 681 6 580 | 13 | 409 | 17

1990 — 1999 384 | 33 | 491 13 | 610 7 702 6 685 6 581 6 450 9

2000 — 2009 313 | 33 | 471 18 | 611 5 719 6 739 6 616 3 498 9

2010 - 2019 325 | 29 | 538 | 11 | 658 6 733 4 765 5 635 | 10 | 493 15
Cpenuee 32‘”1970 “20190 539 | 29 | 492 | 116 | 615 | s | 708 | s6 | 711 | ss8 | 600 | 72 | 400 | 126
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TepMHuUECKHH PEXHAM TEIJIOTO BETETALMOHHOTO MEPUOA, MPEACTABICHHBIN B
Tabmmue 2.3, MOKa3blBACT TAaKXKE €ro M3MEHYMBOCTh. [lepexomHslii mepuon w3
XOJIOJHOTO B TEIUIBbIA, HAOIIONAEMBIN B arpesie ¥ Mae, OTIMYAcTCs 3HAYATEIBHOM
BapHalMeil mMoKasaTelss CyMMBbl AaKTHBHBIX Temneparyp. C HIOHS 1O aBrycr
YCTOMYMBOCTH MOKA3ATENS HAXOAUTCS B IIpenenax 6 %o.

Termblii BEreTaMOHHBIN TMEPUOI BO BIAXKHBIX CYOTPONMKAX OTJIMYACTCS

3HAYUTEIILHBIMU TEIUIOBBIMU pecypcamu (Tadbnuna 2.4).

Tabmuna 2.4 — PacnpeiesieHuE TEMIOBBIX PECYPCOB BO BIAKHBIX CYOTPONMUKAX MO

BEreTallMOHHBIM neprogam B TeueHue S0 net (1970 — 2019 rr.)

Ilepuons! ananusa CyMMa akTuBHBIX Temnepatyp, °C
TEPMUYECKOr0O PEXKUMA - 11 IV-X X1 - XII I'onosas
1970 — 1979 289 3856 382 4527
1980 — 1989 245 3742 329 4316
1990 — 1999 182 3903 404 4489
2000 — 2009 254 4280 421 4955
2010 -2019 325 4147 492 4964

[opHeblil penbed 0OYCIOBWI pa3iuyHbIA TEIUIOBOW PEKUM, W3MEHSIOLIUANCS
BJI0JIb TOOEpekbs: Jlazaperckuii — 3 810 °C, Annep — 3 670 °C. B 3aBUCUMOCTH OT

BBICOTHOM 30HanbHOCTH: Amiiep — 3 670, Kpachas nonsina — 2 610 °C (Tabmuua 2.5).

Tabmuna 2.5 — Cymma aktuBHBIX Temmeparyp (> 10 °C), obecrieueHHas B MPOLICHTax

aet B bonbimom Coun [128]

MeTteocTanmmu 95 90 30 70 60 50 40 30 20 10 5

Jlazapesckmit 3810 | 3890 | 3890 | 4040 | 4100 | 4160 | 4220 | 4280 | 4350 | 4450 | 4550
Coun-AMC 3930 | 4010 | 4090 | 4160 | 4220 | 4280 | 4330 | 4400 | 4460 | 4560 | 4650
Mamnecra crapas | 3480 | 3560 | 3650 | 3780 | 3780 | 3830 [ 3890 | 3950 | 4020 | 4120 | 4220
Aqnep 3670 | 3750 | 3040 | 3900 | 3960 | 4020 | 4080 | 4140 | 4210 | 4310 | 4410
Kamunosoe

036p0 3330 | 3410 | 3500 | 3560 | 3620 | 3680 [ 3740 | 3800 | 3870 | 3960 | 4060

Kpacnasg momgra | 2610 | 2690 | 2780 | 2840 | 2910 | 2960 | 3020 | 3080 | 3150 | 3250 [ 3350

Avnmrxo 670 750 340 900 970 | 1020 | 1080 | 1140 | 1210 | 1310 | 1410

[Ipumeuanne: naHHbIe TAOIMIIBI PACCYUTAHBI IO MOKA3aTelsiM, pa3padboTanabiM @. @. [laBuras
JUTSI 30H C HEYCTOMYHUBBIM KJIUMATOM [LHT. 110 43 ]

CYMMa TCMIICPATyp U3MCHACTCA HC TOJIBKO IIO IrodaM, HO TaKOKC U B CBA3H C

NOTEIUICHUEM Kiumara. AroMepainus Coun pacnoyioeHa B CyOTPONUYECKON 30HE,
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rae cymma aktuBHbIX Temreparyp (> 10 °C) mocturaer 3 810 — 4 650 °C, koropas
COIpHKAcaeTcs ¢ 00Jee XOMOAHEIM YMEPEHHBIM MOSICOM € CEBEPA M CEBEPO-3anaaa u
TPONMYECKUM IMOSICOM — C Iora M lro-zanaza. BenenctBue uero cyOTpONMKH
MOABEPrarOTCs BTOPYKEHUSAM MACC U3 TPAHUYHBIX PAOHOB 3EMJIH.

Pa3zButne  pacteHmii,  OCOOCHHO  BEYHO3ENEHBIX,  OIPAHUYHMBACTCS
OTPULIATEIILHBIMU TEMIIEPATYpaMu B 3UMHMIA nepuof [148], X UIMTETBHOCTBIO H

MOBTOPSEMOCTBIO (Tabauna 2.6).

Tabnuia 2.6 — AOCOTIOTHBIIE MUHUMYM TEMIIEPATYPhI BO3AyXa Ha MOOEPEKBE

BJIQYKHBIX CYOTPOMUKOB Pa3INUYHON BEpOsSTHOCTH [148]

Cawmbiit BepositTHOCTh aOCOIFOTHBIX MUHUMYMOB B %
HU3KUN 10 20 30 40 50 60 70 80 90
- 14 -9 -8 -8 -7 -6 -6 -5 —4 -3

3a 50-netHuii nepuoa 10-Tv rpaaycHbIi MOPO3 HAOMOAAICS TOJMBKO B 1970-M
rojly, Toraa kak aOCONIOTHBIM MUHUMYM Ha moOepexkbe mocturaet -14...-15 °C, B
MPEArOpbIX OH ycuauBaeTcs 1o -16...-18 °C, B nonune KpacHoil nossiHeL — 10 -22
°C (tabmuna 2.7).

[To mamwbiMm I'. T. CensaunoBa [152] aOcomroTHas OTpUIIATENIbHAS
temneparypa -15,6 °C nabmioganace B Coun B 1874 1., B 1882, 1893 — oOHa
cocrasnsua-13,4 °C, B 1911 u 1914 romax -12,6 °C.
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Tabnuia 2.7 — AGCOTIOTHBIE MUHUMAJIbHBIE TeMIEpaTypbl Bo3ayxa (°C) Bo BlIakHO-CyOTponuueckoid 30He Poccun [150]

Bricora Han XOJIOOHBIN Tenmnbiii XO0JIOOHBIN
ITyHKTBI
nabJmoenuit YPOBHEMMOPL 1 1 mo|m | v | v v | ovo | vim] x| x | x| xu |!orosa

1-bIii arpOKJIMMATHYECKHI palioH

Coun, opt 12 -15 | -15 | —-11 -2 3 8 11 10 3 -6 -6 -10 —15

Coun, AMC 78 -14 | -14 | —11 -2 4 9 11 10 3 -5 -5 -9 - 14

VYu-Jlepe 105 -13 | -14 | -11 -2 4 9 11 11 3 -4 -5 -8 - 14

Mauecra crapas 20 -16 | —16 | - 13 -4 1 8 10 8 1 -8 -7 —11 - 16

Anep, ropos 4 -15 | -14 | —-11 -3 2 7 10 10 2 -6 -5 -9 - 15
2-0Mi arpOKJIMMAaTUYECKUI paiioH

Kanunosoe 03epo 17 | -16 | — 14 -6 1 7 10 9 1 -7 -9 —11 - 17

CemMeHOBKa 300 -18 | 16 | -12 | -4 0 7 9 9 0 -7 -6 -10 —18
3-1i1 arpOKIMMATHYECKUN PAlOH

KpacHas monisiHa 505 | -2 [ -21[-17]-10] -1 [ 4 | 6 | 4 | -1 ] -1]-13]-22] -22
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Mocusmi A. C. u JlyraBio A. M. [128] cumTaror HamOoJiee OMACHBIMU
MOPO3bl MHTEHCHBHOCTBIO B -8 °C, MOBTOPAIOIIMECS € BEPOSATHOCTBIO 10 20 %.

CensaunoB ['.T. cumtan [138], uto orcyrcTBHE CHUIBHBIX MOpPo30B (-11 °C) He

CJIETyeT PACLICHUBATh KAK MOTEIUICHUE 30HbI CyOTPONUKOB (Tabnuma 2.8).

Tabnuia 2.8 — Mop0o300nacHOCTh BO BJIAYXKHO-CYOTpONMUYECKOH 30HE 3a 50-1eTHUi

nepuog (1970 — 2019 rr.)

MHHyCOBHeO [TosTopsiemocTs, %o MHHyCOBHeO [TosTopsiemocTs, %o
temneparypel, °C teMneparypsl, °C

0 3.8 ot -5 1o -6 11,5
ot 0 go -1 3,8 oT -6 710 -7 9,6
or-1 nmo-2 3.8 ot -7 0o -8 13,5
oT -2 no -3 15,4 oT -8 1o -9 1,9
ot -3 no -4 9,6 oT -9 no -10 1,9
ot -4 o -5 23,2 ot -10 mo -11 1,9

CnenoBarenbHO, BIIaXHbIE cyOTponuku Poccuu 00naar0T 3HAYUTEITbHBIMHU
CBETOBBIMH W TEIJIOBBIMA PECYpPCaMH, HO C Pa3IM4YHbIMUA HEOIaronpusTHHIMU

MCTCOPOJIOTrHYCCKUMHU ABJICHUAMMU.

2.1.3 BaaxHoCTh BO3ayXa

BnaxHocTh  BO3/AyXa, KaK COCTaBHas 4acTh  OKpYXKawolleld  Cpelbl,
oOycnaBnuBaeT (PU3MYECCKOE HCMAPEHUE BOJbI M3 MOYBBI M BIMIET HA CTCMCHb
TPAHCTUPAITMOHHBIX PACX0I0B BOJBI PACTCHHUSMHM.

OTHOcHUTENbHAS ~ BJIQKHOCTH  BO3AyXa  XapaKTEpU3YeTCS  CTENEHbIO
HACBIIEHHOCTH BO3yXa BOASHBIMU MapaMH M M3MEHSETCS B TEYCHHUE T0JIa U CYTOK B
3aBUCUMOCTH OT TEMIIEPaTyPHBIX YCIOBUI M ocaakoB. HauOombliiee 3HaUCHHE
pacrnpeneneHus OTHOCUTENBbHOM BIYKHOCTH BO3yXa B TCUECHUE CYTOK JOCTUTAETCS B
13 1 19 yacoB, HauMeHbIIIeE — B 1-OM 4aCy U B 7 4acoB.

XapakTep OTHOCUTEIBLHON BIAXKHOCTA BO3ayxa B CouM 3aBUCHUT OT
HalpaBjCHUsT BETpa, MOCKOJIbKY Ha UEpHOMOPCKOM MOOEpEXbE (POPMUPYIOTCS

Opuzbl ¢ Mops U ¢ Mmarepuka [148]. Ognako B Couu, I7ie MATePUKOBBIC BETPHI
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OTCYTCTBYIOT, M BETPHI ¢ Oepera sBISIOTCS BUAOU3MEHEHHBIMU OpU3aMH, BIA’KHOCTb
BO3/lyXa MPHU BCEX HAIPABIECHUAX B 13 4acoB OJAMHAKOBO BBICOKA, OK0JIO 70 %. B

Tabnuile 2.9 npeacTaBaeHbl JaHHbBIE BIAXKHOCTH BO3/lyXa B TeueHue roaa [128].

Tabnuna 2.9 — OTHOCUTENBHAS BIAKXHOCTH BO3AyXa, %, BO BpPEMs MOPCKHUX U

OeperoBbix BeTpoB B Coun B 13 yacoB

Betep I 11 11 1\ \Y VI VII | VIII | IX X XI | XII

Mopckon 66 65 72 73 72 72 71 69 64 61 63 66

beperosoii 71 69 65 70 75 81 76 78 74 74 70 76

B Coun npu 6eperoBom BETpe BIAKHOCTh BO3/4yXa BBILIE, YEM ITPH MOPCKOM.

2.1.4 Baaroo0ecnie4yeHHOCTH arsiomepanun Couun

NHaukanus 5K0JI0rM4eCKOro COCTOSHUS aHTPONOT€HHBIX SKOCUCTEM CBsA3aHAa C
O3€JIECHEHUEM TEPPUTOPUN  IPEBECHO-KYCTAPHUKOBBIMUA  PACTEHHUAMU, Pa3BUTHE
KOTOPBIX CYIIECTBEHHO 3aBHCHUT OT BJIArooOECMEYCHHOCTH Kak mo ¢azam ux
Pa3BUTHS, TAK U [0 UHTEHCUBHOCTH (PU3UOJIOTUUYECKUX MPOLIECCOB.

PucynHok 2.3 oTpaxaeT XapakTep PpaclIpelcicHUs OCaJKOB B paioHax
U3YUYEHUS IPEBECHO-KYCTAPHUKOBOM pacTtuTtenbHOCTH (JIazapeBckuid, IleHTpabHBbIi)
B cyOTponuyeckoii 30He. Eciu B JlazapeBckom u Coum Beinaaaet ceeime 1 500 MM
OCAJKOB, B XOJIOAHBIA NEPUOA rofa B MOCJIEAHWE TOABI MPOW3OLIIO MOBBIILICHUE
roIoBOM CyMMbl 0caakoB 10 1 703 mm. B neTHUE nepuon, OXBaTHIBAIOIIMIA CEMb
MECSILEB BEreTal CyOTPONMMYECKUX PACTEHUI, OCAIKOB CTAJIO BBINAAATh MEHBIIE,

oco0eHHO B nocneanue Apa aecsaruiierus (2000 — 2019 rr.).
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Cranum v \% VI VII VIII IX X
HaOrOneHui

Coun 2.7 1.4 1.4 1.4 1.1 22 25

Astep 2.7 13 1.1 12 13 2.6 2.1

IMpumeuanue: Cymma temmepatyp, yMeHbineHHas B 10 pa3, npubInKeHHO NPUPABHUBACTCS K HCTIAPCHUIO
(uwmr. o Peraaun u ap.) [150]. banauc Bnaru = X, x 10 : Xipo.

JlaHHbIe TAOMMIIBI CBUAETENILCTBYIOT O Ae(UIMTE Biard, BO3PACTAIOIIEM C
UI0JIs TIO aBTYCT.

JIuBHEBBINM XapakTep OCAAKOB CIOCOOCTBYET HAPYIICHWUIO 00ECINECYCHHOCTH
BJAroii B mouBeHHOM Tipoduie. MHTEHCUBHOCTh JTUBHEBHIX OCAJKOB YCHIIMBACTCS B

JeTHUe Mecaubl (Tadbmmna 2.11).

Tabnuia 2.11 — MakcumanbHas UHTEHCUBHOCTE JIMBHEBBLIX 0CcaakoB B Coun 3a 1933

— 1965 rr., mm/MuH [128]

IlokaszaTenu v \% VI VII VI IX X
MakcumanbHas 1,50 1,80 4,05 4,90 6,80 3,20 3,07
WHTEHCUBHOCTb, MM
ITponomKUTENbHOCTS, 1 1 2 2 1 1 3
MUH

JIuBHM MHTEHCUBHOCTH OT 4 10 7 MM/MHH pa3pylIatOT MOYBEHHBIA MOKPOB U
pacTUTENbHOCTh. C STHBAPS MO MAPT BO3MOKHBI JTUBHEBBIC JOMXKIU ABAXK/LI B MECHIL,
HO TPOJOKUTENBHOCTEIO OT 8 m0 11 mHel TOMBKO B TEmiblid mepuoa. Joxkmm
MEJUICHHO TPOHUKAOT BIIyOb TIJIMHUCTBIX MOYB M TOJBKO ocaiku B 10 Mm
CUMTAIOTCS IPAHMLIEH 3acyxu [152].

[ToBTOpPsIEMOCTH XOTSI OBl OAHOTO CITy4Yast ¢ OE3/105KIHBIM MEPHOIOM Pa3IMYHOM
npoaospkuteabHocT B Counm  gaHa B Tabmune 2.12.  JlaHHble  TaOmuisl
CBUJIETENBCTBYIOT O TOM, YTO BO BJIaXKHBIX cyOTponukax Poccum 10-T JHEBHBIE
0€3 10X /IHBIE TEPUOABI TOBTOPSIOTCS Yallle BCErO, U UX MOBTOPSIEMOCTh COCTABIISCT
ot 75 10 99 %. 3umoii, BeCHOH M OCeHBbIO HaOMonaTcss 20-TH JHEBHBIEC MEPHOIBI
0€3 MoK, MX MOBTOPSEMOCTh JocTtUraet 16 %, Torna Kak JETOM C HWIOHS TI0
CeHTA0ph — 52 %. B mepuoa MHTEHCUBHON BEreTalli U HAUOOJBIIErO TPUCYTCTBUS

roCTe KypopTa MOryT HaOIr0aThes U 0o0Jiee NIUTENbHBIC O€310KIHBIC TEPUOIBI
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10 30-70 nHEW, 4TO, HECOMHEHHO, HETaTMBHO NCUCTBYET HE TOJBKO HA POCT U
Pa3BUTHEC NIPEBECHO-KYCTAPHUKOBOM PACTUTENBLHOCTH, HO W HA €€ BO3ACHCTBHE HA

OKOJOIrn4CCKOC COCTOAHUC arjioOMCpalnu.

Tabnmuna 2.12 — [ToBTOpsAeMOCTh OE3M0KAHBIX IEPHUOJIOB B %0 O CE30HAM r0/ia B

Coun [148]
besnoxnnbiii nepuon 3uma Becna Jleto Ocenb
JUIUTEJIbHOCTBIO B JHSIX XII-1I m-v VI-1IX X-XI
10 u Gonee 75 86 99 78
20 u Gosee 16 16 52 16
30 u Obosee 6 4 21 9
40 u Gosee 1 0 5 2
50 u bonee 0 0 0 0
60 u bosee 0 0 1 0
70 u 6onee 0 0 1 0
MakcumanpHas
MNPONOJIKATENBHOCTD 49 34 72 44
0€3 00K AHOTO EPHoAa

I[Ipumedanue: 3a OE300KAHBIN MEPUOJ IPUHST NEPUON, Koraa B TeueHue 10 nHelt u Gosee

OCaJIK{ HE BBINAAAKOT COBCEM MJIM UX CYTOYHOE KOJHUYECTBO HE MPEBBINAET 2 MM B CYyTKHU
[148]

Takum 00pa3oMm, aHaIM3 AarpoKJIMMATHYECCKUX [IOKA3arejed H  JTaHHBIC
nyonuKanuii o0 KiuMare CyOTpOMMKOB TMoKazan, 49ro arjomeparus  Couu
pacronokeHa  BO  BIQKHO-CYOTPONMYECKOH  30HE,  XAPAaKTEPHOH  ABYMs
BETETAIMOHHBIMA NTEPHOJAMU JIETHUA (TETUIBII) M 3UMHUN (XOJIOAHBIN).

3umanid (X1 — III) BereTauMOHHBIA MEPUOJ OTJIMYACTCS BaPbUPYIOLIAMHA
TEIJIOBBIMU PECYPCAMM, 3HAYMTEIBHBIM KOJIMYECTBOM OCAJIKOB JIMBHEBOI'O XapakTepa
Y HAJIMYAEM OTPULATENIBHBIX TEMIIEPATYP.

B teuenue nocneanux 50 net (1970 — 2019 rr.) NOBBICUIUCH CPEAHECYTOUHBIC
TeMIeparypsl oT 5 10 8 °C. Mopo3bl 31€Ch B OCHOBHOM MHTEHCUBHOCTH -5... -8 °C.

Jletnemy BereranmonHomy nepuoay (IV — X) CBOWCTBEHHBI 3HAYUTEIIBHBIC
TEIJIOPECYPCHI, AHOMAJIBHO BAPBUPYIOLIEE KOJUYECTBO OCAAKOB, Yalle JIMBHEBOIO

XapakTepa v 3aCyILIUBBIE TIEPUOIBI PA3TMYHON ITPOAOTKUTEIIBHOCTH.
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2.2 MeToanl HccJ1e10BaHMii

B pabore ucnonb3oBaHbl NMOJIEBBIE, Ja0OPATOPHBIE, CTATUCTHYECKHE METOJIbI
uccnenoBannii. Cxema BBINOTHEHUS UCCIIEN0BAHNIA PUBEICHA HA PUCYHKE 2.4,

[Ipy wW3yyeHUM BHIOBOTO COCTABA WCHOJB30BAaIM  pa3paOOTaHHBIA W
JETANU3UPOBAHHBIA MapIIPYTHBIA METOJ| 0O0CIIEeI0BaHUS 03€JCHEHHBIX TEPPUTOPHIA
oOmero nosib3oBanus. [Ipu onpeneneHun BUAOBOM M COPTOBOM NPHHAUICKHOCTH
JIPEBECHO-KYCTAPHUKOBBIX HACAKIACHUA oOnupanuch Ha kimaccupukaumo FO. H.
Kapnyna [80, 81]. Ilpm XapakTepuCTUKE BHAOB HCIOJB30BAIN OMUCAHUS WX
OMOJOrMYECKUX M DKOJIOTMYECKUX OCOOEHHOCTEN COrJacHO TaKCOHOMMYECKOW B/l
[203], FO. H. Kapnyny [81, 86] u A. 1. Konecaukoy [93].

AHanM3 KU3HEHHBIX (POPM APEBECHBIX PACTEHWH MPOBOIWIM MO cucteme 0.
H. Kapnyna (2015), corlacHo KOTOPOM BBIJAENSIOTCS TAKUE€ OCHOBHBIC KU3HCHHBIE
(GopMBbI, KaK ACPEBO (MAKCUMYM HMMMYHHOCTH, MAKCUMYM MEXAHWYECKHX TKAHCH,
MaKCHMyM COXPAaHEHUS TMPOCTPAHCTBEHHOW OpUEHTALMK), JUaHa (MaKCUMyM
WMMYHHOCTH, MAaKCUMyM MEXAHMYECCKUX TKAHEH, MHHHUMYM  COXPAHCHUS
MPOCTPAHCTBCHHONW OPUEHTAlMKM) U KYCTaPHUK (MUHMUMYM WMMYHHOCTH, MUHHUMYM
MEXaQHUYECKUX TKAHEH, MUHUMYM COXPaHCHHs MPOCTPAHCTBEHHOW OopueHTanuu). B
HalleM MCCIEAOBAHMM B MECTax NOPOBEACHUS HAOMIOJICHUH, B OCHOBHOM,
(PMKHCPOBAIMCH KYCTOBHIHBIE NEPEBbs. B cooTBeTCTBUM € Kitaccupukanmeii HO. H.
Kapnyna «KycToBHIHBIE NEPEBbS — 3TO PACTEHUsS] C MHOTOJIETHEHM, YIUIMHEHHO-
OPTOTPOMHON OCEBOW OCHOBOM (CTBOJIOM) M HECMEHSCMBIMM BETBSIMH, 30HA
AKTUBHOTO BETBIICHUS KOTOPBIX CMELICHA K OCHOBAaHUIO CTBOJA. Y HEKOTOPBIX
KYCTOBUJHBIX JE€PEBLEB IJIMHA BETBEHW PaBHA WJIM MPEBBIIACT JUIMHY BEPXYIICYHOM
yacTh CTBOJIa. OT THUIWYHBIX KYCTOBUAHBIX ACPEBbeB (Prunus lusitanica L., Ilex
cornuta Lindl. & Paxton, Magnolia * soulangeana Soul.-Bod. w ap.) crnenyer
OTJIMYaThb MEMJIEHHOPACTYIUME AEPEBbs, TAKUE KAK CAMIIUT BEYHO3EIEHBIA W 1p.,

KOTOPBIC B MOJIOJIOM BO3PAcTE JI0JITO COXPAHSIIOT KYCTOBUIHBINA 00IUK» [99].
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PopmMHupoBaHHE NPOrPaMMBbI HCCJIEJOBAHHI, MOCTAHOBKA 32124 H 1eJei

HCCJICA0BAaHHSA

~

JIutepaTypHbIii
aHaIH3

N3y4denne cocTosiHHA JpeBeCHbIX
pacTeHHii B rOPOACKHX HACAKAEHHSAX

AN

IK0J10r0-0HOIOrHIECKAS
XapaKTEPHCTHKA
pafoHa HCCIeR0BAHNI
v/ XapaKTEPHCTUKA BUAOBOTO COCTABA

HACaKACHUH (IPUMCHCHHE METOAUKU
TaKCalUU U UHBEHTapHU3aLUU
HACaKICHUMN, MapUIPYTHOIO METOJA,
METOAMKH ONHCAHUS TPOOHBIX
IJIOIAACH U BBIACICHUS YUCTHBIX
PaCTCHHIR)

AHAaJIU3 arpoKJIHMATHYECKO#

xapakTepucTHKH arpomepanuu Coun

pACTEeHHIl B HACAKACHHUSIX

COCTOSIHUS),
v U3yYEHUE CAMOCEBHOTO
pacnpocTpaHeHUs

N3yuenue ocoﬁeﬂlloneﬁ pocra u
pasBuTUud APEBECHO-KYCTAPHUKOBbBIX

v/ aHATH3 JKU3HEHHOTO COCTOSHUA
(BO3pacTHas CTPYKTYPA, KATCTOPUH

Ouenka PyHKIHOHAIBLHOIO
COCTOSIHHA PACTCHHH

v ONpeeacHUE COCTOSHHSA MUIMEHTHOM

CHCTEMBI U BOJOYACP:KUBAOIICH
CIIOCOOHOCTH JINCTHCE;
v aHaTOMO-MOP(POTOTHUECKUE
0COOCHHOCTH JTHCTA,
v coepkaHue OHOXUMUYECKHX
MapKEPOB YCTOMUHUBOCTHU

PeiiTunrosasi oneHka yCTOHYHBOCTH H (PYHKIIHOHAJIBHOI'O COCTOSIHHSI BHAOB APEBECHBIX PACTeHHH

PexoMeHgaALIMH 110 ONTHMH3ALHH ACCOPTHMEHTA B YCJI0BHAX ypGocpeas! r. Coun

Pucynok 2.4 — CxeMa BBINOJHCHHS HAYYHBIX UCCIICIOBAHUM
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OTW THIBI JPEBECHBIX (HOPM, YEPE3 TAKUE MPOMENKYTOUHBIE (POPMBI, Kak:
KYCTOBHJIHOE JCPEBO, JIMAHOMJ W  KOPHEBUILHBIA KYyCTapHHUK, OOpa3yroT

CBOCOOPA3HYIO CUCTEMY KUZHEHHBIX (DOPM APEBECHBIX PACTEHUH (PUCYHOK 2.5) [99].

HepeBbs

Jluauno-
UObI

Kycro-
BUOHBIC
TIePEBbs

Kopne-
BHII[HbIE
KycCTap-
HUKU

Pucynok 2.5 — Cxema »xu3HeHHBIX (opM ApeBecHbIX pactenuii no FO.H. Kapnyny

[99]

Y JIpeBOBUAHBIX PACTEHWH, KOTOpPbIE KYJIbTHUBUPYIOTCS B peruone, 1O. H
Kapriyn Beimenser Tpu >KM3HEHHBIE (DOPMBI. NAIBMBI, PO3CTOYHBIE PACTEHUS W
O0amOyku [99].

DeHONOrMYeCcKre HaOMOACHUST TPOBEACHBI N0 aJANTHPOBAHHBIM METOIUKAM
['maBHOTrO O0TaHMueckoro caga uM. B. H. [lunmna Pocuiickoli akanemun Hayk (I'bC
PAH) (Meronuka (enonornueckux HaOmoacHuii B Ootanmueckux canax CCCP,
1979), ¢ yuérom cnenudukn (HEHOIOrMUYECKUX HAOIIONCHUNA 3a CyOTpPONUYECKUMHU

pactenusimu |75, 76].
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Ha BblaeneHHBIX OOBEKTaX BBIMNOJIHJICA CIUIOMNIHONM MEPEYET JPEBECHO-
KYCTAPHUKOBBIX PACTCHHUM, Il KOTOPbIX MPOBOAWIACH OLECHKA KATEropud HX

COCTOAHMA 110 KOMIUICKCY BHCIONHHUX IIPU3HAKOB, COITIACHO IHNKAJIC CaHUTApPHOIO

cocTosiHUS (Tabmmua 2.13) 1 pacCUMTHIBAJICS CPEHUM Oalil KaTeropuu CoCTOsIHUS 1o H.

H. Kapnyn [72, 125].

Tabnuua 2.13 — Kareropun cOCTOSIHHUS APEBECHO-KYCTAPHUKOBBIX PACTCHUA [72]

Kareropus
JepEBLEB

OcHOBHbIE IPU3HAKU

Xeoiinvie pacmenus

1 - 6e3 mpU3HAKOB
ocialbneHust

XBOs 3eneHast OecTsImas, KpoHa rycras, IpUPOCT TEKYLIETro rojja HOpMabHbIH
IJIsl JAHHOTO PAaCTEHMsl, BO3PACTa, YCJIOBUI MECTOIIPOU3PACTAHUS U CE30HA,
MOBPEXKICHUS BPEIUTENSIMU U NTOPakeHUE OONE3HIMH SAUHUYHBI FITH
OTCYTCTBYIOT;

2 - ocnabaeHHbIe

XBOs1 4aCTO CBETJIee OOBIYHOTO, KPOHA cllaboakypHasi, MPUPOCT YMEHBIIECH HE
OoJee UeM HaroJIOBUHY 110 CPABHEHHIO C HOPMaJIbHBIM, B KpOHE MeHee 25 %
CyXHX BeTBeH. BO3MOXXHBI NPU3HAKU MECTHOTO MOBPEKIACHUS CTBOJIA, BETBEH,
MEXaHUYECKHE NOBPEXKIACHUS

3 - cunbHO ocnab-
JICHHBIE

XBOsI CBETJIO-3€JICHAs UJIM CEPOBATasl MaTOBAasi, KPOHA a)KypHast, IPUPOCT
yYMEHbLIeH 00JIe€ YeM HATOJIOBHUHY O CPAaBHEHHIO ¢ HOpMaIbHBIM. CyXux
BeTBe OT 25 10 50 %. YacTo MMEIOTCS MPU3HAKH TMTOBPEKACHUS OONE3HAMHU U
BpPEOUTENSIMU CTBOJIA, BETBEM U XBOH, B TOM YHCJIE TOPAKEHUsI CTBOJOBBIMHU
BpEOUTENSIMU

4 - ycpIxarouue

XBos cepast, XKeNToBaTasi UM JKeNTO-3eJIeHasl, 4aCTO MPEKIEBPEMEHHO OlajaeT
WJIN yChIXaeT, KPOHA CUJIPHO U3pekeHa, B KpoHe Oosiee 50 % cyxux BeTBel,
MPUPOCT TEKYLIETO Tofa CUIbHO YMEHbINEH Uil oTcyTcTBYeT. Ha cTBONIE M
BETBSIX YaCTO UMEIOTCS MPU3HAKU 3aCEJICHUS CTBOJIOBBIMH BPEIUTEIISIMU
(BXOIHBIE OTBEPCTHSI, HACEYKH, COKOTeUeHue, OypoBasi MyKa M OIMUJIKH,
HACEKOMBIE Ha KOpPE, MO KOPOH U B IPEBECHHE)

5 - cyxocToi
TEKyILEero rozua

XBosi cepast, JKenTasi Wi Oypasi, KpoHa 4aCTO U3PEKEHA, MEJIKHE BETOYKU
COXPaHsIIOTCs], KOpa COXpaHeHa WK OChINanach JMIIb YacTU4HO. Ha cTBoje u
BETBSIX YaCTO MPU3HAKU 3aCEJICHUS CTBOJIOBBIMU BPEIUTEISIMHU HITH UX
BBUIETHBIC OTBEPCTHSI.

6 - cyxocTon
MPOLLIBIX JIeT™

XBOsi OChITIANIACh WITH COXPAHUJIACH JIMIITb YACTUYHO, MEJIKHE BETOUKH, KaK
MPaBWIIO, OOJIOMILTHCH, OOJbINAS YACTh BETBEH M KOPBI OCHINAIACh

Jlucmeennwvie PACMENUA

1 - 6e3 mpU3HAKOB
ocnabneHust

JIucTBa 3eneHast, OyecTsnas, KpOHa rycrasi, IPUPOCT TEKYIIero roaa
HOpMaJIbHBIN I JAHHOTO PacTHUS, BO3PACTa, YCIOBUM MECTONPOU3PACTaHUS U
CEe30HA; OBPEXKACHUS BPEIUTEIISIMU U OpPaskeHUe OOJIe3HIMH €AMHUYHBI HITH
OTCYTCTBYIOT;




2+&3&45*(/* .,64/7) 8 9:

$ 2 B
B $0 $0
cC &#B B $
> | 0 o0 $0 $
. . .y
0 0
@ ( G B 0 W
* &L $ B $ BS$
'6(D'|+ $ 0 0 $
$0 $ $
$ 2 B
0 0
9( - | $ 0 B 0 | W
(- * & $- $ B B $
D' | $ $0 0 0
-4 $ 0 0 X
$ 0 W -1 X
_ 0 3 0
(I & $ B B $
$ $&
J( -
W 0 BW W
* +¢
T / B -
$0 $ $B $ 0 )
$3 $ '&
2 CcB - - $% -
$- | $
CB - 80 O W.&% B C -
m ) SJ |(
) B - C 1 B UD@V&
2 ) - B $
C T=('966#80 B (222 ="2A8>! * $+
$- C g(JJy J9S O 0
- I $ 6 &
2 C $$C
C - C

- C (C Y[d(@ “t%od(xp * S48



42

dnyopecueHys Bo30yKnaeTcs B cuHeil odnactu cnekrpa (470 HM), perucTpupyercs
KpuBas MEAJEHHONH MHAYKIMKU (uyopecueHimu xaopopuwmna (MUDX) — menneHHas
¢daza kpuBoii Kayrckoro u  Ha ee 0a3e  ONPEHCISIFOTCS  MapaMmeTphl
(POTOCUHTETHUYECKOTO MPEOOPA30BaHKs CBETOBOM SHEPIMHM B PACTUTEIBHON KIIETKE.
[Tony4eHHBIE TMOKa3aTey TMO3BOJSIOT CYIUTh O (YHKIMOHAIBHOM COCTOSTHUM
(POTOCUHTE3UPYIOIMX TKAHEH M BCEro pacTeHHs B 1esioM. [lepen m3aMepeHueM Mbl
NPOBOJMIIA TEMHOBYIO aIaNTallMi0 OOBEKTOB, AJISl YETO JIMCThS MOMEINAIN B YCIOBHS
HU3KOM ocBeléHHoCTH (MeHee S0 nk) Ha 15-20 munyT [21].

OnpeneneHne OMOXMMHUYECKMX MApPKEPOB  YCTOWUYMBOCTH  (COACPIKAHUE
aCKOPOMHOBOM KHMCIIOTHI M TAHMHOB B JIMCThsIX ) Beau 1o A. Y. EpmakoBy [121].

Bonoyaepkupatomyro crnocoOHocts (BC) onpenensii METOIOM «3aBsiIaHK»
o ApJanzy ¢ MOMOLIBK BECOBOTO MeTOAA [39], KOTOPBIA OCHOBAH HA YUYETE MOTEPH
BOJbI 3aBSIAIOIIMMU PACTEHUSMH YEPE3 ONMPEACTIEHHBIE TPOMEKYTKHA BPEMEHH.

[Ipn aHamm3e 3aCyXOyCTOHUYMBOCTH TAKCOHOB, BCE OOBEKTHI HMCCIEAOBAHWI
NPOXOJMIIA OUEHKY TO TpexOaibHOH mmikane, moaupuumposannoit FO.H. Kapnynom
T CyOTPONMUYECKUX BUJIOB, TIIE:

— 1 OGann mony4yanum pacTeHHsl CO 3HAUUTENBHO MOACOXIIMMHU W TOBUCHIMMHA

JUCTBSAMH, a TAKXKE TE U3 HUX, KOTOPbIE COPOCHIIN O0JIEE TPETH JIUCTHEB,

— 2 Oamta — ¢ YaCTHYHO MOACOXIIMMH, YBAIIIMUMH WA COpPOLICHHBIMA

JUCTBSIMM,

— 3 Oamna noiayvyaJid pacTeHus 0O€3 BHIMMOIO YCBIXaHWS, YBAJAHUS WA

cOpaceiBanust mucTheB ([ Ipunoskenne B).

OO0cnenoBaHre MNPOBOAMIIOCH WIIM MAapIIPYTHBIM METOJAOM, WM MNOKYPTHHHO C
COOTBETCTBYIOIIIMMHA OTMETKAMHM B 3apaHee NOATOTOBJICHHBIX OOMIMX CHHCKaX
[IPOM3PACTAIOIINAX TaM PACTECHUA.

TonmuHy auCTheB W3Mepsui npubopom Typropomep-1 ¢ M3MEPUTENBHOMA
rojoBroi cucrembl TH10-60T w uenoit menenms 0,01 MKM HEMOCPEACTBEHHO HA
pacTeHuM, NOKA3aH!s TYPropomMepa Aaubl B MKM [71].

OnpeneneHnue MacCOBOM JOJM CyXOro BEIIECTBA, ACCHMUIIMPYEMOTO JIMCTOM,

OPOBOJWIIM IYTEM BBICYIIMBAHUS HaBeCKM (1 T) 10 MOCTOSHHOM MAacchl MpH
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temneparype 105 °C [71]. yis 3T0ro, CpeAHIo mpody 0TOOPaHHBIX 3€JIEHBIX JTUCTHER
U3MENTbYATA HOKHHALAMM, MPoOy TINATENBHO mNepeMermmBaii. CTEKISHHBIE OFOKCHI
BBICYILIMBAJIM B TCUCHHUE | 4, OXJIKIAIM B SKCUKATOPE U B3BCIIMBATA. BO B3BELICHHBIM
OFOKC MOMEIIATHA MCIIBITYEMYIO MPo0y W MOMEINAIM B CYIIWIBHBIA mKad Ha 3 vaca.
[Tocne cymiku OFOKC 3aKpbIBaIM KPBIIIKOH M OXJIGKAAIA B SKCUKATOPE 10 KOMHATHOM
temneparypsl. [locne B3BemmBaHusS TPOObI MOBTOPHO MOJCYIIMBAIA B TEUCHHE | U.
Maccy cuntany NOCTOSTHHOM, €CITA pa3HULIA MEKIY MEPBBIM A BTOPBIM B3BEILIMBAHUSIMHU
BBICYIICHHON M OXJKACHHOH TpoObl He mnpeBblmana 0,5% wMaccel BBICYIIEHHOM
POOBL.

CreneHp N3MEHUYMBOCTH MOPQOIIOTUUECCKUX MPU3HAKOB OLICHUBAIM IO BEJIMYMHE
koa(ppuipenra Bapuaimu [102]. [Tomumo 3TOro, MPOBEACH CPAaBHUTEIbHBIA aHAIM3
KOJIMYECTBA YCTHULl HA €AMHUIY MOBEPXHOCTH JIMCTA LIMUTOJIOTMYECKAM METOJIOM C
MCIOJIb30BAHUEM MUKpPOCKoma Axio Vision.

OnpeneneHue MmIOIAAA JUCTHEB MPOBOJWIN ¢ NPUMEHEHUEM KOMITBIOTEPHOTO
CKaHMpOBaHWs. MeETOA OCHOBAaH HAa TMPUMEHEHWHM ONTHYECKOTO CKaHepa W
nocnenyrouieii 00paboTKe NaHHBIX HAa KOMObIOTEpe B mporpamme Imagel [129].
[Tporpamma pazpabotana B 1997 rony BoitHom PacOanaoM W mo3BOJISIET OTOOpaXarth,
PEIAaKTUPOBATh, aHATM3UPOBaTh, 00padaTkIBaTh, COXPAHATL U TNeyarath 8-, 16- u 32-
outHbie M300pakenus [180]. st 3T0Oro, NBETHOE M300PAKEHUE JTUCTA MEPEBOANTCS B
4epHO-0e5i0e MoMyTOHOBOE. CMBICT JAHHOM ONEpanyiy 3aKIF0YacTCsl B MOIYYECHUHA W3
NOJYTOHOBOTO M300PKEHUSI BBICOKOKOHTPACTHOTO YEPHO-OENIOro, MPH 3TOM JIMCTOBAs
MJIACTUHKA TPUOOPETAET CIUIOIIHON YepHBIN 1BET, a (oH — Oenbiid. [1ocse BIUMCIEHUs
B MpOrpaMMe TOSBISIETCS [1Ba OKHA. B OOHOM W3 HHMX TMOKa3aHbl PE3YJIbTATHI
BBIYMCIICHUS TJIOMIAN OTACIBHBIX JIACTBEB (PUCYHOK 2.6 a), B APYIrOM — CyMMapHast

IJIOMIA/Tb JIMCTHEB (PUCYHOK 2.6 0).
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CTOPOH 3Kcno3uuu pacrenuii [138]. [ToBTropHOCTE OTOOPA TUCTHEB U TAOOPATOPHBIX
aHaIM30B TpexkpaTHas. OOmiee kommuecTBO 00pasnoB — 60 IMTYK JUCTBEB C
MOBTOPEHMUSI.

Crartuctueckas o0pabOTKa SKCIECPUMEHTATBHBIX JAHHBIX MPOBOAWIACH C
ucnonp3oBanueM mnakera ANOVA B STATGRAPHICS Centurion XV (Bepcus
15.1.02, StatPoint Technologies) u MS Excel 2007. CratucTHyeckuii aHamu3
BKJIFOUA] OJHOMEPHBI JUCMEPCUOHHBIA aHanW3 (METOA CPAaBHCHHS CPEIHUX C
MCIOJIb30BAHUEM TUCTIEPCUOHHOIO aHan3a, t-kpurepuii). CTaTUCTHYECKH 3HAUMMOMA
NPUHATA 3HAYAMOCTh PA3NIMUYUs MEXKNY CpeaHuMH 3HaueHusMu npu p <0,05. Bee
SKCIICPUMEHTHl TPOBOAMIM B IIECTUKPATHOM MOBTOPHOCTH. Pazmmuus mexny
NOBTOPHOCTSMH OLEHUBAIA C TMOMOINBID HEmapHoro t-recra. Pesynbrarel
UCCJICIOBAHUS BBIPAKCHBI B BHJAE CpPEOHEH apu(METUYECKOH BEIMYMHBL CO

CTaHJapTHBIM OTKIIOHCHHCM.

2.3 XapakrepucTuKa MOAEJIbHbIX 00bEKTOB H IJIOMIAI0K UCCICA0BAHUS

B kauectBe 30H ycnoBHOro koHtposs (3YK) Mbel ocTaHOBWIIM CBOH BBIOOP Ha
tepputopusix Cyorponmueckoro borannueckoro cana Kyoanu (CBCK, «benbie Houny)
u napka «/lenapapuii» (pucynok 2.8). Teppuropust CyOoTponuueckoro borannueckoro
cana KyOanu sisiercst He Toyibko 3YK, HO W «(OHOM», TaK Kak 3/eCh 3arpelicHa
BCAKas  JCATCIBHOCTh,  YIPOJKAKOIAss  COXPAHHOCTH  KOJUIEKIMM  PaCTCHUI.
CyOrponmyeckuii OoTannueckuii caa KyOanu pacnosiaraetcs Ha Mjioniaayd 7 rekTapos.
YacTyHO caj 3aHUMAcCT Teppacel peukd burxa Helaneko oT €€ BnaaeHus B UEpHOe
MOPE W TMPWIETAIOUIME CKIIOHBI HA BBICOTAX OT 5 10 65 M Haa yPOBHEM MOps, HA
KOTOPBIX  HAXOOMTCS  JIECOMAPKOBAas 30HA C  €CTECTBEHHOM  KOJXUACKOM
PacTUTENLHOCTEI0 (OYK, JIABPOBWIIHS, IUTIONI, BEYHO3CIEHBIE MAanopoTHUKH). Ha
TEPPUTOPUM BOTAHWYECKOro cala MaJeHbKHHA MPOLICHT AHTPOMOTNCHHO-HAPYIIEHHBIX
noyB (Bcero okono 20 % Bcel Teppuropur ). [104BBI NPEMMYILIECTBEHHO OYPBIE JIECHBIE
KHCJIbIE W CIA0OHEHCHIIIEHHBIC, aKTUBHAS PEAKLMS MOYBBI B KOPHEOOMTAEMOM CJIOE

kucnas (pH 5,5-5.9), conepxanune rymyca 1,8-2.8 %.
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nokpoBa Bcex 00bekToB HaOmoaeHus (CbCK, lennpapuii, KypopTHbIi IpoCHEKT U yiI.
["arapuHa), Tak KaKk OCHOBHbIMM TOYBAMH B 30HE 3aJIETaHHs] KOPHEBOW CHCTEMBI
JPEBECHBIX BHUAOB SBISIOTCS OYypblE JIECHBIE W KEITO3EMBI, KOTOPBIE 3a4acTyro
00pa3yroT NEPEXOAHBIE JKENTO-Oypble IOUBHI [34, 41].

B xone uccnenoanusi (puKCUpoBaIKMCh (PAKTOPBI, OKA3bIBAKOIIME HAMOOMBILEE
BJIMSIHUE HA JPEBECHBIE BUJbBI B YCIOBHIX AHTPOMOTEHHBIX (PUTOLICHO30B BBIOPAHHBIX
TeppuTOprii. OCHOBHBIM JTMMUTHPYIOIIUM (PAKTOPOM PA3BUTHS PACTEHHA B FOPOJKHX
(UTOLICHO3aX SIBIISIETCS CBET, TOUHEE — CTEMEHb OCBEIIEHHOCTH. BTOPHIM 3HAYMMBIM
(aropoM SIBISIETCS YPOBEHb YBIAKHEHHS MOYBBI, OJHAKO B ypOOCPEIE pacTeHHs, Kak
PaBUIIO, MOABEPrarOTCs PEryJIIpHbIM nomBaM. Jlanee uayT (pakTopsl AaHTPOMOTEHHOM
NOPUPOABL. YPOBEHB 3ara30BAHHOCTH M 3aMbUICHHOCTH BO3/1yXa, TPAHCIPTHAS HArpy3Ka,
3arps3HEHHS TOYBEHHOTO TIPOQHIISL.

JI1i MOHMTOPHHIA 3KOJIOTUYECKOTO COCTOSIHHSL (ONMPEESICHUE KOHLCHTPaii
OCHOBHBIX 3arps3HSIOLIMX BELICCTB (B3BELICHHBIC BEIIECTBA (MBUIb OOMIAs), TUOKCHA
CEpbL, OKCUJ YIIIEPOJA, TMOKCH a30Ta, OKCHJT a30Ta) U psijia CIEHU(PHUECKUX MPUMECEH
(pactBopuMbIe Cyabdatel, (GopManbaeruj, OCH3(a)IUPEH W THKEIbIC METAIbI) B
BO3/IyXE YYaCTKOB MAaruCTPaIbHBIX MMOCAIOK HCIONB30BATMA JaHHble DenepambHOro
TOCYJAPCTBEHHOTO OFOJLKETHOTO  YUPSKIeHHS «CHEelMAIM3UPOBAHHbBI LEHTP 10
THIPOMETEOPOIOTMM U MOHHMTOPHHTY OKPYKArOWEeH cpeabl YepHOro i A30BCKOIO
mopeity (PI'BY «CHI'MC YAMpy). KauectBo atMOocepHOro BO3Iyxa OLECHHUBAIOCH
NyTEM CpPaBHECHUS (DAKTMUECKMX 3HAYCHWH KOHLICHTPALMHA C TUTHCHUYECCKUMMU
HopmaruBamH (I1/1K).

[Ipy MOCTOSHHBIX MapameTpax BBIOPOCOB YPOBEHb 3arps3HEHUs arMochepsl
CYLICCTBEHHO 3aBUCHUT OT KIIMMATHUYECCKUX YCJIOBHIA: HAMTPABJICHUS, YCIOBUH MEPEHOCA U
pacrpocTpaHeHusi npumeceid B atMoc(epe, WHTCHCUBHOCTH COJIHCUHOW paaualluy,
onpenesstomied  POTOXMMUYECKUE TNPEBPALICHUS MPUMECEH M BO3HUKHOBEHHE
BTOPUYHBIX MPOAYKTOB 3arpsi3HCHHs BO3/yXa, KOJIMYECTBA W MPOAOCILKHTEILHOCTH
aTMOC(EPHBIX OCATKOB, TPUBOISALIAX K BEIMBIBAHUIO PUMECEH U3 aTMOCHEPBIL.

Teppuropus ropoaa Coun HaXOAUTCS B KJIMMATHYECKON 30HE, BBITSIHYTHIA Y3KOH

noynocoit Baomb YepHomopckoro moOepexbs KaBkaza. C ofHONW CTOpOHBI OHA
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OMBIBACTCA TEIUIBIMM BOJAMH YUEpPHOTO MOps, € JAPYrod — IUIOTHO 3alMINEHA
KaBkazckuM xpeOTOM OT BTOP)KEHMSI XOJOAHBIX BO3IAYIIHBIX Macc ¢ ceBepa. B Takmx
YCIOBUSIX MPOUCXOANT TOCTOSIHHBIA OOMEH BO3AYIIHBIX MAacC MEXKAY BILKHBIM W
TEMJIBIM MOPCKMM y4YaCTKOM M O0JIEE XOJOAHBIM U CYXWUM TOPHBIM, YTO 00ECIEUMBACT
PACCEerBAHKUE U MOTTIOLICHUE 3arPA3HSIOLIMX BEWIECTB B aTMOC(EpE.

YPOoBEeHb 3arps3HEHUs] Bo3ayxa B I. COYM ONPEACTSECTCS TJIaBHBIM 00pa3oM
BbIOPOCAMH aBTOTPAHCIIOPTA, KOTOPBIE COCTABRMSIOT Oomee 80 % OT 00IIEro KonuyecTra
NOCTYMAKOIINX 3arpsA3HSIONIMX BEIIECTB. B BBIOPOCHI OT CTallMOHAPHBIX MCTOYHMKOB
OCHOBHOI BKian BHocAT: npennpusathsa KKX w sHepretukn — KorenbHble MVYII
«CounrennosHeproy (ux B ropoxae okono 70), Coumnckas TOC, TpaHCIOPTHBIE
MPEINPUAATUS — A3PONIOPT, XKEJIE3HAS JOPOra, TPOXOIAIIAs YEPE3 BCE PAOHBI TOPOAA, U
ee mojapazzciacHus (BaroHHoe M JiokomoTuBHOe aeno), [TATII-2, TIATII-3, MVII
«COUYMaBTOTPAHC» W MPOYME MACCAKUAPCKUE TEPEBO3UMKHU, APYTUE aBTOTPAHCIIOPTHHIE
OPCANPUITHS;, TMPEANPUATHS MUIIEBOW MPOMBIIUICHHOCTH —  XJ1e003aBOABl B
Llentpaieom, Amiepckom u  JlazapeBckom  paiioHax, OAO  «CounHCKwMIA
msicokomOuHary, TPLL «MopeMosmr», CTPOMTENBbHBIE W MPOM3BOJACTBEHHBIE
OPEANPUSITHS U AP.

I[To craructrnyeckum naHHeM B Coun cyiiecTByeT 147 MapmpyToB ropoACKOTO U
OPUTOPOJAHOTO COOOLICHUS;, KOJIMYECTBO TPAHCIOPTA, MPOEIKAOUIETO YEPE3 TOPOL,
cocrasysgeT 13,1 mupa. B rox [202]. B cpeaHeM B CYTKM Ha KYPOPT BBE3KAET OT 16 110
20 ThIC. aBTOMOOMCH. [Ipr 3TOM, CHTyauusi Ha AOPOrax 3HAYMTEIILHO YXYALIACTCS C
HAYajIOM KyPOPTHOIO CE€30HA, TAK KaK TOCTH KYpOPTa MPUEKAIOT HA OTABIX HA JITYHOM
TPAHCIIOPTE, YTO YBEIIMYMBACT HATPY3KU HA TPAHCTIIOPTHYHO CETh.

Opnako, mo panHeiM HaOmoacHuit GI'BY «CLII'MC YAM» ¢ 2015 roxa
HaOmojaeTcss OOMMA chaj  YPOBHS 3arpsi3HEHUS atMoc(epbl. OTO  CBSI3aHO C
OKOHYAaHMEM CTPOMTENBCTBA PA3BA30K, HANPAaBUBIIMX 4YacTb ABTOMOOWMIJIBHOTO
TPaHCHOPTa B 00BE3] LEHTPAIIBHBIX YIIHL ropoja. KOMIUIEKCHBIA HHACKC 3arpsi3HEHUS
armocgepbl (U3AS), paccuntaHHblii IO 5 mpuUMeECsM, COCTaBU BenuuuHy 1,18, uro
COOTBETCTBYET HU3KOMY YPOBHIO 3arps3HEHUs Bo3ayxa. Cranaaptheiidi uaaeke (CHU —

HauOoJbIIas U3MEPECHHAs pa3oBasl KOHIICHTpalUsl MpuMecH, oTHeceHHas K [TJIKwm.p.
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JAHHOW MPHMECH) B TCUEHME TMSTH JIET COCTaBisuia s quokcuaa azota 0,5-0,7, mis
okcupaa azora 0,4-0,6, ms B3BemeHHbIX BemecTs 0,4-0.8, mist okcnaa yranepona 0,4-0,5,
s popmanbaeruga  0,2-03 w s Oens(a)mupena — 0,3-0,4. HawmOonbmas
noeropsieMoctb npesbieHus [1JIK nabmronaemerx npumeceit (HIT) e mpepbimana 0,0
%. YPOoBEHb 3arps3HeHAs aTMOC(EPBI, NCX0as U3 3HaYeHUH kKod(¢unmentoB CU u HI 1,
COOTBETCTBYET HU3KOMY YPOBHIO 3arps3HEHUs. TakuM 00pa3oM, CTENEHb 3arpA3HEHHS
arMocepHoro Bo3ayxa B . Cour B MEPUOJT UCCIIEAOBAHAN COOTBETCTBOBAIA HU3KOMY
YPOBHIO.

CpemHerooBele M CPEOHEMECSYHBIE KOHIICHTPALMH BCEX  HAOIOAAEMBIX
OpUMECE HE MPEBbILIATA JONYCTHMBbIAH YPOBEHb. MakcHMaibHAs CPEIHEMECSUHASA
KOHLICHTpauus anokcuaa asota (0,18-0,50 I1/1Kc.c.) u popmansaeruna (0,36 T1/1Kc.c.)
Obuta 3apervctpupoBaHa B (eppane 2019 roga Ha MoCcTy B paiiOHE NEpECeUCHUs
Kypoptasriii npocnekt — yn. Slna ®abpuumyca (XOCTHHCKM paiioH). MakcuManbHas
3anbuieHHOCTh atmocdepbl (0,59 T1/IKc.c.) nabmomanace B ceHtssOpe 2020 ropa.
HauGonbias U3 cperHeMecsiuHbix KoHeHTpaimid okcuaa yrieponaa (0,13 T1/1Kc.c.)
Obuta 3aukcupoBana B sHBape 2020 roga Ha mocty B paiione yi. L{BeTHo#H OynbBap
(ynuua napajuienbHas ¢ yia. [arapusa, llentpaneHbiid paiion). B 2020 rogy mno
CPaBHEHHIO C TMPOLUIBIMA TOJAMHA OTMEYAJIOCh HE3HAUMTEIBHOE TOHWKCHHUE
CoAcpKaHUsl B arMoc(epe OKMCIIOB a30Ta W B3BELICHHBIX BEIIECTB, YrapHOTO rasa,
(dopmainbaeruaa u OeH3(a)mupeHa.

AHamM3 YPOBHS 3arps3HEHMs MOYB B TOpojae-Kypopre COYM, MPOBEACHHBIN M0
naaHeiM OI'BY «HITO «Taiigpyn» (2010 r.) u ®I'BY «CLI'MC YAM», nokazan, 4to
OCHOBHBIC MCTOYHHKH 3arpsS3HEHUS MOYBEHHOTO MPO(UIIL — MPOLIECCHl MEPEMEILEHHS
3HAYATENIbHBIX OOBEMOB TPYHTA MPH CTPOUTENBCTBE 3AaHWid. COMyTCTBYHOIMI
UCTOYHMK BBIOPOCOB — aBTOTPAHCIOPT. B wWTOre, craemaHo 3akiIFOYEHHE, 4YTO
3arps3HEHUE TOYBBI TSHKETBIMM METAUTAMH OTHOCHTCS K JOMYCTHMOW KaTeropww,
YPOBHH MAacCCOBBIX JOJIEH HEKOTOPBIX T'PYII OPraHUYECKHX 3arps3HSIOIIMX BELICCTB
(He(pTe M HeQPenpoAYKTHI, OEH3(a)IMPEHA) MOYKHO CUMTATh HOPMAbHbIMH [46-52].
Benneckn koHneHTpanmy OeH3(a)IMpeHa B IOYBaX MMEET KPATKOBPEMEHHBIN XapaKTeD,

CBSI3aQHHBIN C JIOKAJIbHBIMU HCTOYHHUKAMH, HAITPUMCP — CKUI'aHHUC APCBCCHUHEIL.
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