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IVIEHAPHBIE JOKJIA/IbI

Honvinosa I'.B., Iloavinosa O.E.

UCTOPUSI HCCJIEJOBAHUM CTYJIEHUYECKOM
IKCIIEAUINUA SKOJIOTUYECKOI'O ®AKYJIBTETA
PYJIH B ACTPAXAHCKOM OBJIACTH
Poccutickuii ynusepcumem opyacovl Hapooos
galinapolynova@mail.ru; olgapolynova@yandex.ru

B craThe onrcana UCTOpUS KOMIUIEKCHOM CTYJIEHUECKOM 3KCIIEIULINT
skonornyeckoro ¢akymnerera PY/IH B apumHbIe SKOCHCTEMBI
Actpaxanckoit obmactu. Kpatko omucano okono 20 net
HCCIICIOBAaHUMN, B KOTOPBIX Y4acTBOBaIO Oosiee 20 CTYICHTOB H
aCIHUPaHTOB. Pe3ysbTaThl SKCIIEAMIIUN — AUILIOMHBIE PaOOTHI,
Marucrepckue auccepranud u 6onee 40 myOmuKkaiuii pa3HOro ypoBHS.
IenTpanbHBIM 0O0BEKTOM HCCIICIOBAHUI SKCIICAUIIUN BCeTa ObLITH
pentwimn. Takke B UHTEPECHl HKCIICTUITNN BXOIUIN pa3HOOOpa3HbIe
OMOreoLEeHOTHYECKHIE UCCIIEIOBAHUS U OLIEHKA aHTPOIIOTEHHBIX
BO3JICUCTBUM Ha 3KOCUCTEMBI.

[TpenpicTopust UCCIIENOBaHUM CTYACHUYECKON DSKCIEIULUU
skosoruyeckoro ¢akynprera PYJIH B AcTpaxanckoil obnactu
yXoIuT KopHsAMHU B jaanekuil 1991 roa. Torga, B KoHIE HOAOps
1991 r. MunnHayku Poccunm mociae HEOJHOKPATHBIX U
HACTOMUYMBBIX oOpameHuii U 1npockd MuHskonorun Poccun
npuHsio pemieHue o paspadorke mneppoit B CCCP u B Poccun
TOCYIapCTBEHHOW  HAy4YHO-TEXHUYECKOW  NPUPOIAOOXpPaHHOU
nporpaMmsl «Jkosorus Poccuny.

WMHCTUTYT OXpaHbl IPUPOABI U 3aII0BEIHOTO JIEN1A, CTAPLINM
Hay4YHbIM COTPYAHMKOM KOTOPOIO B T€ BpEeMEHa ObUI OJAMH W3
aBTOpOB JaHHOU crarby, [lompiHOBa I'anmua BsuecimaBoBHa,
NPUHSJT aKTUBHOE y4yacTHe B pa3paboTke MmporpaMmbl U B 1992
rogy HOpUCTYNWJI K 3aIUIAHUPOBAHHBIM  Pa3HOCTOPOHHUM
uccienoBanusiM. Hamum  uHTEepechl ObUIM  HampaBieHbl Ha
U3y4yeHHE BHJIOBOTO pPa3HOOOpa3us pEenTHINH AcTpaxaHCKOH
o0nacTu, pernoHa, KOTOpPbIA 10 TOTO BPEMEHU MaJlo MpUBJIEKa
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TepIeTONIOTOB,  MOCKOJBKY  OBITM  JIOCTYIHBI ~ OoOraThie
npecMbIKatomumMucs npoctopel  Cpennedd  Asum. PabGota B
AcTpaxaHckoi obnacTu OKa3ajach MIEPCIIEKTUBHOM,
acTpaxaHCKUe IMPUPOJOOXPAHHBIE OPraHU3alMy OKa3aIy IIOMOIIb
B HCCIIEIOBaHMAX, a B 1994 rony Mpl ony4uiu MexayHapOIHbII
rpanT @oHaa MakapTypoB Ha MPOJOKEHHE PabOThl B JAHHOM
pernone. IMEHHO B 3TOT MOMEHT B pabOTy BKIIFOUHIICS U BTOPOU
aBTOp NaHHOU cTtarby, [lonsiHOBa Onbra EBreHbeBHa, Torna eme
CTapUICKJIACCHUIIA,  KOTOpas IpoBela B acTpaxaHCKOH
JKCIIEJUIMM  CBOM  IIOCJIE€JHUE  IIKOJIBHBIE  KAHMKYJIBI.
PykoBonuTenem HeOOIBIIOrO OTpsiia ObUT HAII APYT, U3BECTHBIN
U PaHO YHIEIIINN U3 )KU3HU repnerosior Anatonuii Tumodeernu
boxanckuil. PesynpraToM paboThl cTana MOATOTOBKAa CIMCKa
BunoB KpacHoil kHuru AcTpaxaHCcKOM o0O0JacTH U HaydHOe
000CHOBaHHUE TepreToorunyeckoro 3akaznuka «llecku bepany.

C HauvajoM paboThl Ha 3KOJOTMYECKOM (hakyybTeTe Huaes
IPOJODKEHUsT MCCIEA0BaHUN B TOCTENIPUUMHON ACTpaxaHCKOM
00J1aCTH pacrpoCTPaHMWIIACh U HAa HAIIUX CTYJIEHTOB. DKCIEIUIIS
craproBasia B 2000 roay. Ilepsbrii 3Tan mpoxoaun B borauHo-
backyHuakckom 3aII0BEIHUKE (AxTyOMHCKUH panioH
AcTpaxaHCKOll 00JacTH), OJHOM M3 KpacuBeHmmx mect Bouro-
VYpanbckux MeckoB. 3armoBeHUK OBbLI TOTAA COBCEM MOJOIBIM
(roxg cozmanust — 1997), mo3TOMYy HCCIIEIOBAaHUS €r0 OCHOBHBIX
HKOCUCTEM OBLIM 0COOEHHO BOCTPEOOBAHbI U AKTyaJIbHBbI.

Jlannmadpt borauHcko-backyHuakcTKOro — 3amoBeJHUKA
yHuKaineH. Ero uneHtpom sBisgercs ropa bonsion borno,
NpeJCTaBIsIIoNasl ~ coOOM  COJITHOKYNOJNBHYIO  CTPYKTYDY,
OTHOCHUTEIIbHAsL BBICOTa KOTOpoM cocrtaBiser 171 M. MmenHo
31ech OOUTaeT JHOOMMBIH OOBEKT HAIIUX T'epHETOIOTHYECKHX
ucciaenoBaHuii - mUCKIMBBIA rekkoHuyuk (Alsophylax pipiens
Pall.). Topa Taxxe Bcerma ObuUla HEHTPOM MPHUTSKCHUS IS
TYpPHUCTOB, YTO TO3BOJIMJIO HAOJIOJATh XapaKTep U MOCIEICTBHS
AHTPONIOTE€HHOM HArpy3kd Ha OHKOCHUCTEMBI 3alloBeIHHKA. B
OKPECTHOCTSIX TOpBI PACIHOJIOKEHAa CHCTEMa KapCTOBBIX (GOpM
penbeda (BOPOHOK, KOJIOAIEB, remep). Cosenoe o3epo backyHuak
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— IpUMep MPAKTUUECKU 0€3KM3HEHHOTO JaHAmadTa, MOKPHITOrO
Kopkoi  comu.  OueHb  pa3HOOOpa3Ha  PACTHTEIBHOCTb
3al0BEJHUKA, OTHOCALIASCS K II0JI30HE FOJKHBIX CTENEH U Hecyllas
4yepThl Tano(UTHOCTH. OCOOEHHO JKMBOMMCHBI HKOCHUCTEMBI
BECHOM, BO BIXKHBIM Mepuoa IBETeHUS d(PeMepoB W
spemepousioB. Crenuduueckue OCOOCHHOCTH  TEPPUTOPUHU
bornuHcko-backyHUakcKoro 3arnoBeHHMKA CENAIH BO3MOKHBIM
IPOBEIEHUE 3[eChb LEJIOr0 CIEKTpa pa3sHOOOpa3HbIX paboT
9KOJIOTMUYECKOI HaIpPaBJIE€HHOCTH: 1) KJIACCUYECKHE
300JIOTMYECKUE, B  YAaCTHOCTH,  IEpPHETOJIOTHYECKHE U
OpHUTOJIOTUYECKHE,  HCCIENOBaHUS; 2) Treo0OTaHWYECKUe
OMOMHIMKAIIMOHHBIE UCCIIE/I0BaHMS 9K30T€HHBIX
reoMop(OJIOru4eckux MpOLECcCOB, B YAacCTHOCTH, TUIICOBOIO
KapcTa U 3aCOJICHHUs; 3) OLIEHKA aHTPOIIOI'€HHOTO BO3JCHCTBUS Ha
HKOCHCTEMBI 3aII0BE/IHUKA.

B mepBble Tpu rosxa sKCHeIULMs NMPOXOAWiIa B HIOJIE U
aBryCcTe — B CAMYIO KapKyl0 4acTh JieTa. B ocTanbHbIe M0JeBbIE
Ce30Hbl Marepuan cobupaics B Mae. Ha boraunckom stame B
AKCIEAUIMM Y4YacTBOBAJIM CIEAYIOUINE CTYICHTHl (akyibTeTa:
Jlyuc Magpun Ansbepro Xumenec (OkBanop), Kyapssuesa
Kcenus, PeixnoBa Tatesina, Bynuu Tatesana, KabGanoBa Enena,
ConpnaroBa AHHa, Bonkos Urops, PocroB Anapeit u XK6anosa
[Tonuua. K HaM nmprcoeANHSUINCh MECTHBIE CTYIEHThI 300JI0TH U3
Actpaxanu u OotaHuku u3 Bonarorpaga. Hayunblii marepuan
HaKaIlJIMBaJICSd B IPOLIECCE IMOJY4YEHUs] MPAKTHUECKHUX HAaBBIKOB
Pa3HOIJIAaHOBBIX MOJIEBBIX HccienoBanuil. Becnoir 2002 u 2003
roJI0B B OJKCHEAMLHMAX Y4YacTBOBAJ MOCKOBCKMM IIKOJBHBIN
KPYXOK TI0J] PYKOBOJCTBOM BBITYCKHHUKA Kadeapbl CHUCTEMHOMN
sKojoruu TuTkoBa Anekcanpa.

PesynbpTaToM sKcnenuIyu ObUIM CIEIYIOLINE BBITYCKHBIE
paboThHI OaKaTaBPOB U MAarUCTPOB:

e Jlyuc Anpbepro Manpua Xumenec, «OpHutodayHa
rOCy/IapCTBEHHOIO0  NpHUpoAHOro  borauHcko-backyHuakckoro
3aroOBEHHUKA, BOTIPOCHI SKOJIOTUU U OXPaHBD»;

e BonkoB Wropr BamentunoBud, «OCOOEHHOCTH SKOJOTUH
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Pa3HOLBETHON SIIYpKH B YCIOBHAX boramHo-backyHuakckoro
3aIl0BETHUKA;
e PocrtoB Anapeit BrnagumupoBuy, «BiusHHEe aHTpONOre€HHON
nesTenbHOCTH Ha  opHuTodayny boramno-BackyHuakckoro
roCyJapCTBEHHOI'O MPUPOIHOTO 3aI10BEIHUKAY;
e KynpsasueBa Kcenus AnekcanapoBHa, «HekoTopbie BONpoCH
9KOJIOTMH MOMYJISIUU MHCKIMBOr0 rekkon4yrka (Alsophylax
pipiens Pall.) B borauHcko-backyHuakcKoM 3armoBeTHIKEY;
e Kynpsuesa Kcenns AnexkcannpoBHa, «KOJIOTHsI MHCKIMBOTO
reKKoHuYuKa B Poccumny;
e Bynuu Tatbsina AunexcanapoBHa, «OLieHKa aHTPOIOI'€HHOTO
BO3JICUCTBUSL ~ Ha  IPUPOJAHBIE  KOMIUIEKCHI  borauHcko-
backyHuakcKoro rocy1apcTBEHHOI'O 3alIOBETHUKAY.

beulo onybnukoBaHo Oosbiie 20 crareid B cOOpHUKAxX
pasInYHbIX KOH(pEepeHIMH M HaydHbIX >KypHanax crucka BAK,
HIDKE [TPUBEICHBI HAnOOJIee 3HaYUMbIe U3 HUX [1-4].

HccnenoBanust Ha rope bosbmoe borno 3aBepummiuch
3ammutod B 2009 romy naumccepTanid Ha COMCKaHUE YYEHOM
CTEeTeHU KaHaunaTa Ouonormueckux Hayk Kynpssuesoit K.A.
«BnusHHUE 3KOIOTHYECKUX (AKTOPOB HAa COCTOSIHUE TMOMYJISIIUN
nuckiauBoro rekkonunka (Alsophylax pipiens Pall.) B TToBosmkbe».
YacTtp MaTepuaioB S3KCHEAWLIMM BOLUIA B JIUCCEPTALlMI0 HA
COHCKaHUE YUEHOW CTeNeHW KaHauaaTa reorpaduueckux Hayk
[TonsinoBoit  O.E. «buomnaukanus Mop}OIMTOKOMIOHEHTA
reoCUCTEMY, 3aluileHHy0 B 2004 roxy.

bbITOBBIE YCIIOBUSI B 3allOBEIHUKE, OTCYTCTBUE IMUTHEBOM
BOJbI M 0a3bl A NMPOXHBAHUSA, B KOHIIE KOHIIOB, IPHUBEIH K
IIEPEHOCY HAILIMX MCCIECJOBAaHNUI HA HOBOE MECTO B PAMOH MOCEIKA
Hocanr KpacHosipckoro paiioHa AcTpaxaHcKoil obiactu.

OxkpectHocTH TOocenka JlocaHT MHTEpPECHBI B MEPBYIO
ouepellb HAJIMYUEM 31ECh YYAaCTKOB IIOJY3aKpPEIUIEHHBIX U
HE3aKPEIICHHBIX MIECKOB, MIPUIAOIIUX nanamadpTy
XapaKTEepUCTUKU MOnynycTelHM. Kpome Toro, Tteppuropus
BKJIIOUAeT HeOOJbIINE 10 IJIOMAAM YYacTKH COJIOHIIOB U
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COJIOHYAKOB, MIOKPBITHIX TATIOPUTHON PACTUTEIHLHOCTBIO.

Ha Jlocanrckom sTare skcriennius paborasa BECHOM, B Mae,
u 3a nnepuop ¢ 2010 mo 2018 rosl B HEM y4acTBOBAIHM CIEAYIOIINE
cryneHthl: I'pub Anena, baxunoBa Anna, Pudan Huzap Haccep
(JIuBan), OpnoB Urops, Ceno Anekcanap, ABaocheBa Mapusi,
KpunuuenkoBa AmHacTacus, OOyxoBckas Amma, I'Bo3nmeBa
EnuzaBera, KupwinoBa Amnekcanapa, IllepOuna Enuzasera,
KomapoBa Amnacracus, 3aiineBa HOnus, Tumomienko Amna u
acTiMpaHT Kadeapsl CHCTEMHOH dKoorur Mumnryctud CTaHUCTIaB.

Pe3ynbrarom skcrienuiuu ObUTH BBHITYCKHBIE PaOOTHI:

e ['pu6 Enena BnamumupoBHa, «OCOOEHHOCTH CYKIIECCHIl B
Boaro-YpanbCkux noJIyIyCTBIHHBIX SKOCHCTEMAX»;

e baxuHoBa AnHa BrnagumuposHa, «llonynsunoHHas 3K010rus
KPYTJIOTOJIOBKU-BEPTUXBOCTKH B ACTpaxaHCKOU 001acTuy.

Kpome Ttoro, baxunoBa A.B. Hauama paboTy Hajg
JUCcepTalMeil Ha COHMCKaHHe YYeHOW CTeNeHW KaHauaaTa
OMOJIOTMYECKUX HayK «IKOJIOTHYECKHE 0COOCHHOCTH
TepreTOKOMILIEKCa TIECYaHbIX MONYMYCThIHb AcCTpaxaHCKOH
obnactu», u Mumyctun C.C, moytu 3akoHUYMJ paboTy Hajx
JUCCepTalMell Ha COMCKaHWE YYEHOW CTENEeHW KaHIuaaTa
OMOJOrNYeCKUX HayK «JlMHaMuKa reprneToKoMIUIeKca MecYaHbIX
HOJYNyCThIHb ACTpaxaHCKOW 001acTH».

3a Bpemsl uccienoBaHuil ObUI0 onyOanKoBaHO Oosnbie 20
cTaTeil B cOOpHUKaX KOH(EPEHIINI 1 HayYHBIX KypHaAIax CIUCKa
BAK, naubonee 3HaunMble U3 KOTOPBIX Mbl IPUBOANM B KOHLIE
CTaTbhH, U BbIMyIIeHa 07Ha MoHOrpadus [5—-10].

B Texymem, 2019 roamy, uccnenoBanusi Ha JlocaHrckom
MIOJINTOHE YKCIIETUIINH €I1I€ IPOI0JIKAIOTCS, HO C HA4aJIOM HOBOTO
JECSATUIIETUS. Mbl IUJIAHUPYET HOBBIH BHUTOK HCCIIEOBAHUM,
KOTOpbIe, CKopee Bcero, OyayT nepeHeceHbl Ha ChIpakyMCKHiA
OapxaH, OJHO W3 HWHTEpPECHEHmMX ypouuil JlarectaHCKOTro
3ar0BEJHUKA.

[TongBoas wWTOr KpaTKOW HWCTOPUM HAIIEHd HSKCIEIHIIUH,
XOTUM MMOOJIaroapuTh BCEX CTYJCHTOB 3a aKTUBHOE y4yacTue B
cObope MaTepHanos.
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Polynova Galina V, Polynova Olga E.
STUDENT EXPEDITION OF THE DEPARTMENT OF
ECOLOGY, PFUR, IN THE ASTRACHAN REGION.
RESEARCH HISTORY
Peoples’ Friendship University of Russia (RUDN University)

The article describes the history of the complex student expedition of

the Ecological Faculty Peoples’ friendship university of Russia in arid

ecosystems of the Astrakhan Region. About 20 years of research were
briefly described, in which more than 20 undergraduate and graduate
students participated. The results of the expedition - theses, master's
theses and more than 40 publications of different levels. The central

object of research expedition has always been reptiles. Also in the
interests of the expedition included a variety of biogeocenaotic studies
and assessment of anthropogenic impacts on ecosystems.
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Manvyes B.U.

OIIBIT NIPOBEAEHUA MOHUTOPHUHT A
NPUBPEXHOI'O UXTUOKOMIIVIEKCA HA ITPUMEPE
3AHOBEI[HOI71 AKBATOPUU KAPAJAT'CKOI'O
MNPUPOAHOI'O 3AITIOBEJJHUKA (KPbIM)
Dedepanvroe 20CydapcmeeHHoe DI00NHCEMHOE YUpedcOeHUe HayKU
«Kapaoaeckasa nayunaa cmanyus um. T.U. Bazemcko2o — npupooHulii
3anosednux PAH»
maltsev1356@gmail.com

PaccmaTpuBaroTcss BO3MOYKHOCTH OCYILECTBIEHUS MOHUTOPHHTA
MpUOPEKHOTO UXTHOKOMITIEKCa 3anoBeAHOM akBaTopuu (Kapamarckuit
NPUPOAHBIN 3an10BeAHUK, KpbIM) MeTOgaMK BU3yabHBIX YYETOB U
BUJICOPETUCTPALIUH C MIPUBJICUEHNEM JaHHBIX IPOMCTATUCTUKH
PBHIOOIOBELIKUX MPEANPUATAN U HHPOPMAIIUH OT PHIOOTIOBOB-
mobuTeneil, BeAyIuX JIOB Ha aKBATOPHUSX, IPHIIETAIOIINX K
3anoBeJHON. BeCKOHTaKTHBIMH METOAAMU BBISIBIISIIMCEH OOJIbIICH
4acThio oceyible BUAbI (MX 15) u koueBHukH (X 11). Buap-MurpanTs
e B OonbmuHCTBE (9 BUIOB MPOTHB 6) BBISIBJICHBI KaK pa3
MCKITIOYUTENBHO B PE3yJIbTaTe aHajau3a HHPOPMALK OT PIOOJIOBOB-
mobuTeneit u (WIM) MPOMCTaTHCTHUKH.

Cozpanne  OOIIT, BxIOYarOMX  MOPCKHE WU
IIPECHOBOJIHbIE ~ aKBAaTOpUH, OOHAPYXWJIO  HEOOXOAMMOCTh
BEJCHUS  MOHUTOpPMHra  OuopazHOOOpa3usi  3alOBEJHBIX
aKBaTOpUH, B YAaCTHOCTM UX pbIOHOrO HaceleHus; JTa
uHpOpMalMs CTaHOBHUTCS HEOTheMJIeMOW dacThio JleTomucu
npupoabl. OgHaKo, TpaJUIIMOHHBIE METO/IbI YUETA Ha 3aI0BETHBIX
aKBaTOPHSIX, K IPUMEPY, pbI0, OCHOBOI KOTOPBIX SIBISIOTCS JOBBI
Opy TIOMOIIM TE€X WM HMHBIX MPUCIOCOOJIEHUM, CUUTAIOTCS
HENPUEMIIEMBIMH.

ANbTEepHATUBOM  TPaAMLIMOHHBIM,  TPaBMAaTUYECKUM
METOJaM  MOHHUTOPHMHIA  PHIOHOTO  HACeNeHHs  SBISIOTCS
OECKOHTaKTHbIE, B YACTHOCTH, BU3YyaJbHbIE CIIOCOOKI yuéTa. Bo-
HEPBBIX, 3TO NMPSMbIE YYETHI C IPUMEHEHHEM aKkBajaHra Jnbo 6e3
takoBoro  [1].  Bo-BTOpeiX, TpHUMEHEHHUE  BHUACOYYETA,
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NO3BOJIAIOIIETO HE  TOJBKO  HEMOCPEICTBEHHO  IOJy4aTh
KAUECTBEHHbIE UM  KOJIMYECTBEHHBIE [JAHHBIE OTHOCUTEIBHO
O0OBEKTOB  HAONMIOJCHHMA, HO M  COXPaHATh IMEPBUYHYIO
uHpopMalnio Juis moBTOopHOro e€ ananusa. Kpome TOoro, He
cienyeT npeHeOperaTb CBEIEHUSMH, KOTOPbIE MOXKHO TOJIYYUTh
OT PBHIOOTIOBOB-TIOOUTENEH, JTOBSIIUX PHIOY Y TPAHHUIL 3aIIOBEAHOMN
AKBATOPUHM, a TAKXKE JAaHHBIMU MPOMCTATUCTUKU PhIOOTOBELKHUX
OpeNnpusITHii, pPaOOTAIOIIUX OIATh K€ B HEMOCPEIACTBEHHOMN
6sm3octu ot o0bekra OOIIT.

B nacrosiiiee BpeMs ecTb OCHOBaHHUS CYUTATh, UTO O0IIEe
KOJIMYECTBO BMJIOB pPbIO, OOMTAIONIMX B 3allOBEJIHON aKBaTOPUU
HacuutbhiBaeT 51 [2].

MeTtoanbl UXTHO(PAYHHUCTHYCCKUX HCCJIeI0BAHUI "
MOHHMTOPUHIA UXTHOPA3HOO0Pa3usl B 3alI0BEHON AKBATOPHUU

BusyaibHbBIN VUET

Hamu wucnonb3oBajicsi MeTOJ BU3YalIbHBIX IOJBOJHBIX
HaOmofeHuit "Ha 3aaepxke apixanus' [1, 3]. Jns obecrnieuenus
KOJIMYECTBEHHOTO Yy4eTa phI0 Ha OMBITHOM YYacTKE MEIKOBOJbS
OT ype3a BOJIbl NEPIEHIUKYISPHO JIUHUM Oepera 3aKiiablBauCh
TPAHCEKThl JJIMHOM 25 M, JJI Y€ro Ha JHO YKJIAJbIBAIM ILIHYD
Oemoro 1BeTra cooTBeTcTByromIed nanuHbl. [llupuHa o0630pa
cocTaBisia 5 M 1o 00e CTOpOHBI OT IIHYpa, TaKUM 00pa3zoM, BO
BpeMsI IOIPY>KEHUSI POBOJMIICA 0030p MPSIMOYTOJIBHOTO y4acTKa
JUIMHON 25 M u mmpuHoi 10 M. Pe3ynpTaTsl peructpupoBanuch
cpa3y nocie BerbiThs. Beero nmposeaeHo okoso 200 ydeTos.

Otum crnocoboM wuaeHTUUIMpoBaHO 29 BuaoB (57%
00IIIer0 KOJMYeCTBa BUIOB PBIO, OOMTAIONIMX B 3aMOBEIHOU
aKBAaTOPHH), 15 U3 KOTOPBIX OTHOCATCA K KaTETOPUU OCEMIBIX, 10
— KOYEBHUKOB, U 4 — MUTPAHTOB.

Buneoydér (Buaeopeructparmsi)

Hamu Oputo  pa3paboTaHo ¥ CO37aHO  TOJBOIHOE
aBTOHOMHOE BHJleoperucTpupymoiee ycrpoiicteo (ITABY) nHa
OCHOBE JIOCTYITHOM 3JIEMEHTHOM 0a3bl, YTO CIENajo €ro MpoCThIM
B HMCMOJB30BaHUM U Henoporum [4]. Yuérel ¢ nomounsio [TABY
npoBoauau ¢ 9 no 13 4YacoB mpu COJHEYHOM MOroae H
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He3HaunTenbHoM (1 6ayur) BomHEHUHM TUOO mTHIIE. Y CTPOHCTBO
yCTaHaBIMBAJIOCh Ha JHO Ha TayOuHy 3-5 M, SKCIo3unus
cocrapisia oT 50 no 100 munyt. Ilocne nogpéma ITABY kapra
namsTH H3BJIEKallach M IpocMmaTtpuBaiach ¢ nomompo [IK ¢
COOTBETCTBYIOIIUM MTPOTPAMMHEIM 00ECTICUCHUEM.

OtuMm criocobom maeHTuduupoano 11 BumoB (22%
o0IIero KOJHMYeCTBa BHUIOB PbIO, OOWMTAIOMUX B 3allOBEIHOUN
akBaropun). K kareropum oceibIX U3 HUX OTHOCHTCS TOJBKO 1
Bua (Parablennius sanguinolentus (Pallas, 1814) — wmopckas
cobauka IMATHUCTAs ), KOUCBHUKOB — 6, MUTPaHTOB — 4.

JlaHHbBIE IPOMBICTOBON CTATUCTUKHU

Hcnonk3oBanachk nHpopMaIus 0 BUAOBOM COCTaBE yIIOBOB
HNII «/Ip0310B», OCYIIECTBIAIOIETO IPOMBICEII B 3aIIaIHON YaCTH
Kokrebenbckoro 3aiauBa B HEMOCPEICTBEHHOH OnM30CTH OT
3amoBeHOW akBaTopuu. [loydeHbl JaHHBIE O TIOMAJAHUHM B
ynoBel 16 BumoB pei®6 (31% oOmero koiaudecTBa BUIOB —
oOuTaTenell 3alOBEIHON aKkBaTOpUHU), B TOM YUCIE OCEIUIBIX U
KOYEBHUKOB — 110 3 1 MmurpanToB — 10.

Bu10Boif cocTaB JIFOOUTENBCKUX JTOBOB

Taxxe ucnonb3oBanach HHGOPMAIIKUS O BUAOBOM COCTaBE
TIOOUTENICKUX  JIOBOB B aKBaTOPWHU, MPUMBIKAIOMICH K
3amoBeHOM. Bcero moctynunu cBeneHus: 0 24 BBUIABIMBAEMBIX
mooutenssMu  BUnoB (47% oOmIero KoJW4YecTBa BHUOB), W3
KOTOPBIX OCEUIBIX — 7, KOUEBHUKOB — 6 U MUTPAHTOB — 4.

18 (35%) BHIOB B akBaTOpUM 3allOBEJAHHMKA BBISBICHO
UCKITIOYUTENIbHO METOJaMH BH3yalbHOTO Yydera u (WiIH)
BUJICOPETUCTPAMA. BECKOHTAKTHBIMH METOJaMH  BBISIBIISLTUCH
OombIIel yacThio ocemyible BUABI (UX 15) u xoueBHHMKH (ux 11);
9TH K€ IKOJIOTUICCKUE TPYIIIBI, BEISIBICHHBIC HCKIIFOUNTEIBHO B
pe3ynbTaTe aHanu3a WHGOpPMAIMU OT PHIOOJOBOB-TIOOHUTENEH U
(WITM) TIPOMCTATUCTHKH, MPEICTABICHBI COOTBETCTBEHHO 3 W 4
BUJaMU. BUIIBI-MUTPaHTHI e B OOIBIIMHCTBE (9 BUIOB IPOTUB 6)
BBISIBJICHBI KaK pa3 HCKIIOYHTEIBRHO B pe3ylibTaTe aHaIm3a
uHpopMaun oT PBIOOIOBOB-TTIOOUTENEH u (nmm)
MIPOMCTATUCTHKH.
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Cnoco6 ¢opmanu3oBaHHO HHTEpPHPeTAUNH Pe3yJIbTATOB
0eCKOHTAKTHBIX METO/I0B Y4éTa

Hamu [5] Obut  paspaboTaH clHemyromuil  HHIEKC
MOJIJIEPKUBAIOIIIEH crTocoOOHOCTH OroTtorna (A):

A=1-

1+— [(w+5)|E
1004 ==

rae N — oO1iee Koan4ecTBO 0C00eH, S — KOJIMYECTBO BUIOB, Ni —
KOJINYECTBO OCOOEH Kakaoro Buaa. MHUHUMAIbHOE 3HAYEHHE
paBHoe 0 nHIeKC npuHUMaeT npu S=1 mys aro6oro urciaa N. [Tpu
S u N crpemsmmxcs K OSCKOHCUYHOCTH 3HAUCHHUsS WHICKCA
crpemaTcs K 1. 3HaueHHWE KOJIMYECTBAa BHUIOB KaK Ba)KHOTO
IoKa3aTelrst MO IJICPIKUBAIOIIEH CIIOCOOHOCTHU ouoromna
onpezensercs BoipaxkeHueM N+S, mpu 3Tom posb S B dopmyne
BO3pacTaeT Npu yMCHbIICHUN 3HaYeHUS N.

Puc. 1  nmeMoHCTpupyeT  BO3pacTaHHe  HHICKCa
MOJIJICP)KUBAIOIIEH CIIOCOOHOCTH B TEYCHHE CE30HA, a TaKKe
pa3iuuvs B MPEANOYTEHUU PBHIOAMH JTHUX TpeX OIu3JIeKaIux
onoromos (Ne 1 ¢ koopaunatamu 44°54.691N, 035°12.757E, Ne2 ¢
koopauHatamu 44°54.690N, 035°12.662E, Ne3 ¢ koopauHaTamu
44°54.705N, 035°12.546E).

Hamu Takxe paccyuTaHbl CpeTHECE30HHBIE WHACKCHI
MO/JICPKUBAIOIIEH CIIOCOOHOCTH ISt  YIIOMSIHYTBHIX OHOTOTIOB.
HanbGonpmmm 3HAYCHHUEM HHJIeKCca MOJITIePKUBAIOIIEH
CIOCOOHOCTH Xapaktepusyercs ouotor No 2.

Takum o00pa3oM, NPEUIOKEHHBI HHIEKC TO3BOJISET
XapaKTepU30BaTh OMOTOI C TOYKH 3PEHUS €T0 MO ICPKHBAIOIICH
CIOCOOHOCTH OTHOCHUTEJILHO pBIO NpUOPEKHOTO
UXTHOKOMIUIEKCA. ECTh BCe OCHOBAHUS CUUTATH, YTO OH MPUTOJICH
JUISE  OIEHKM  TOJACPKHUBAIOMIEH  CIIOCOOHOCTH  OMOTOIMOB
OTHOCHUTEIIBHO | JIPYTHX TPYIII THAPOOHOHTOB.
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Maltsev Vladimir I.
EXPERIENCE OF THE MONITORING OF THE
LITTORAL FISH ASSEMBLAGES AT RESERVED
WATERS (AT THE KARADAG NATURE RESERVE
AQUATORY, CRIMEA, AS THE EXAMPLE)
T.1.Vyazemsky Karadag scientific station — Nature Reserve of the RAS

Feasibility of monitoring of the littoral fish assemblages at the
reserved water areas (Karadag Nature Reserve, Crimea) by
methods of visual estimation and video recording involving data
of fish catch statistics of fishing companies and recreational
fishermen providing fishing in the waters adjacent to the reserved
aquatory is discussed. 18 (35%) species at the water area of the
reserve were identified exclusively by visual recording and (or)
video recording methods. The contactless methods were detected
mostly sedentary (15) and nomad species (11). Migratory species
in the majority (9 species vs. 6) were identified only as a result of
the analysis of information from recreational fishermen and (or)
fish catch statistics.

29



Kuzanun AJ1.*?, Apxunoea E.B.3,
Bnraoos M.J1.?, Kanycmun? B.B.

PEIIEHUE CHHELHIUAJIBHBIX 3AJAY
3KOJIOT'MYECKON U HH)KEHEPHOHN T'EO®U3UKH
Ynemumym gusuxu 3emnu um. O.F0. Ilmuoma PAH
’Mockoeckuii 2ocyoapcmeennuiii ynusepcumem um.M.B. Jlomonocosa
STocyoapcmeennuiii ynusepcumem «y6uay
zhigalin.alek@yandex.ru

Kommuteke reonznaecknx METO0B, BKIIOYAOIIAN
reopaaroIOKaluIo, JIEKTPOMETPHIO, MATHUTOMETPHIO U IpyTHUe
TpaaULMOHHBIE METOBI, S(b(i)eKTHBeH JUIS pELIEHUs KOOI MYECKUX,
WH)XEHEPHBIX U Ipyrux 3anad. [IpencraBieHsl pe3yibTaTbl OLIEHKU
BUOPAIIMOHHOTO BO3ACHCTBUS TPAMBAMHOTO TPAHCIIOPTA HA JKUJIbIE
noctpoiku. [IpoBeneHa oneHka conepKaHus a3pOMOHOB B IIPU3EMHOM
cioe atMocdepsl. [TokazaHbl pe3yabTaThl HHKEHEPHO-TEOQU3NICCKUX
HCCIIEIOBAaHUH C LEJIBI0 OLEHKH COCTOSHUS HHXEHEPHBIX COOPY>KEHHH.

3a mocJieTHUE HECKOJIBKO JECSITKOB JIET MPOU3OIUINA «PEBO-
JIOIMOHHBIEY CABUTU B TeO()U3NUECKUX HUCCIEIOBAHUIX T€0JIOTH-
4yeckoi cpenbl. ['eopu3NKN «paccTaiuchy» ¢ METOIMKOM MOATOHKHI
pe3yNbTaTOB HAOMIOACHUN TOJ TPATUIMOHHBIE aHATHUTHYECKUE
Mozenu cpenbl. [1osIBUIMCE METOAMKH, TTO3BOJISIONINE «BUICTHY
Te0JIOTHYECKHE OOBEKThl TAaKUMHU, KaKHE OHU €CTh B peallbHBIX
paspesax. ITo J1aj0 BO3MOKHOCTh PACIIUPHUTH CIIEKTP PEIIaeMbIX
3a/1a4, 1 B YaCTHOCTU BKIIFOUHUTH SKOJOTUYECKHUE, NHKEHEPHBIE 1
JIpYTHUE 3a/1a4u, U IIPUBEJIO K CO3JaHUI0 BEHICOKOHAYYHBIX TEXHOJIO-
TU, IOMOTAIOIIUX MTOJIb30BATEN0 HANTH KpaT4alliui IyTh OT I10-
TydaeMoi «u(psl WM BOJHOBON KAPTHUHBD) K I€OJIOTHYECKOMY
HCTOJIKOBAHUIO PE3yIbTaTOB re0(hU3NUECKUX N3MEPEHU.

Ouenka  JIK0J0ro-reopu3sHYecKUX  yCJOBHH HA
TEePpPUTOPHHU I'OPOAOB

H3yuenue eudpayuonnoil Hazpy3ku 6 Hcuanoii 3acmpoiuike

OHUM U3 TPUMEPOB PELICHUS SKOJIOTMUECKUX 3a/1a4 MOTYT
CITYXHUTb Pe3yJIbTaThl HHCTPYMEHTAJILHON OIEHKH YPOBHS TEXHO-
TeHHOW BUOpAIMK OT ABIDKYIIUXCS TPamBaeB JUIsl OMpeeTIeHUs
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JUHAMHYECKOTO BO3JICUCTBUSI HA TPYHTOBBIC OCHOBaHHS (hyHJIa-
MEHTOB, CaMU (PYHJJAMEHTbI U KOHCTPYKIIUU JKUJIBIX 3[JaHUI, KOTO-
past IpoBOIMIIACh B OJTHOM U3 pailoHoB . Mockssl B 2017 r. B x0-
ne o0paOOTKM M WMHTEPIpPETAllMK JIaHHBIX MMOJIEBBIX H3MEpPEHUM
ONPJIETSUTUCH OCHOBHBIE MapaMeTpbl BUOPAITMOHHOTO TMOJIS: MaK-
CUMaJIbHbIE 3Ha4eHHsI BUOpOCcKopocTy U BUOpoyckopenus. [lomy-
YEHHBIE Pe3yIbTaThl MPUBEICHBI B TA0MI. 1.

Tabnuya 1
Pe3ysibTaThl H3MepeHUsi BUOPAIIMOHHOTO BO3/1€liCTBUSA
Homep MaxkcumanbHast MaxkcumanbHoe
TOYKHU BHOPOCKOPOCTD, BUOpOYCKOpenune, Mm/c?
U3MepeHHs MMm/c
Touka 2 21
Touka 3 15
Touxka 4 0,92 BbIlIEe HOPMBI
Touxka 5 2,3
Touka 6 2,7 BblllIe HOPMBI
Touka 7 27,1 BbIllIe HOPMBI
Touxka 8 25,5 BbIlIe HOPMBI
Touxka 9 16,3
Touka 11 3,1 BblllIEe HOPMBI

JlonmycTumble ypOBHH BUOPALIMU AJIST OTHOSTAXKHBIX 3/IaHUN
U COOPYXKEHHUH, a TaKK€ MHOTOITaXKHBIX 3JaHUs OINPEICICHHON
KOH(pUrypalud B IUIaHE, K KOTOPBIM OTHOCHUTCSI OOJIBLIMHCTBO
CTPOCHMI Ha MCCIETyeMOU TeppuTOpuu, cocTtaBisitor 72-81 nb,
4TO COOTBETCTBYET BenuuuHe BuOpockopoctu 0,2-0,57 mm/c u
BuOpoyckopenust 4,0-25,0. 3aduxcupoBaHHBIE MaKCHUMaTbHBIC
3HAaYeHUs aMIUIUTY/bl OKa3aJIMCh A BUOpockopocTH 3,1 Mm/cek
u BuOpoyckopenus 27,1 mm/c?. B mepecdere Ha 0OIMIENPHHATHIE
OTHOCHTEJIbHBIE €IMHUIIBI 3HAUEHUS BUOpALIMU UMEIOT BEIMUHUHY:
Ha pyHaamenTte 951b u, eciiv y4ecTh MonpaBKy Ha HEMOCTOSTHCTBO
Bo3zelcTBUA BUOpauuu, 85 ab. Takum oOpa3oM, yCTaHOBJIEHO,
YTO B psAJ€ CIy4yaeB YPOBHHM BHOpalMM, 3apeTUCTPUPOBAHHbBIE HA
byHaaMeHTax 3/aHHUH, HAXOJATCS BBIIIE JOMYCTUMBIX 3HAUCHUI
(B TabnuIe Takue 3HAYCHUS TTOKA3aHbI KUPHBIM HIPHUPTOM).
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Pe3ynprarel NpOBENEHHBIX HCCIEIOBAaHUM CIIEAYET pac-
CMaTpuBaTh KaK CBOETO poJia PEKOTHOCIIMPOBOYHBIE MHKEHEPHO-
reo(pU3NIeCKHe UCCIICAOBAHMS C IIETIHIO OTIPEICIICHUS YPOBHS BO3-
MO>KHOTO TEXHOT€HHOT0 BUOPALIMOHHOTO BO3/IEUCTBUS HA TPYHTO-
BYIO TOJIIILY, CIIY’>KaIllyl0 OCHOBaHHWEM (DyHJJaMEHTOB 37[aHUN U Ha
CaMU 3/1aHUs Ha UCCIIEJOBAHHOM ydyacTke. OHU MOTYT CIYXUTh
KaK IIPOTHO3HBIE XapAaKTEPUCTUKH BO3MOXKHON OYTIyIIe KOIO0TH-
YeCKOM CHUTyallH (B cly4yae MPOJIOKEHUS TPaMBAaWHBIX IMyTeH).
MHXEHEPHO-TEXHUYECKUX.

Texnozennoe puszuueckoe 3azpasHeHue NPU3IEMHOZ0 Cl0s
ammocghepul

Pacmpenue Tepputopur TOpOAOB U YCIOKHEHHE WX WH-
(bpacTpyKTypBbl COMPOBOKIACTCS H3MEHEHUEM HKOJIOTO-Te0(U3H-
4yecKol 0OCTaHOBKH, (D)OPMHUPOBAHHEM TaK Ha3bIBAEMOTO0 TEXHO-
TeHHOTO (PM3MYECKOTO 3arps3HEHUs, HETATUBHO BIMSIOLIETO Ha
3JI0pPOBBE TOPOJCKOTO HaceneHus. YToObl CHU3UTh PUCK HETaTUB-
HOT'O BO3JICHCTBUSL TEXHOTEHHBIX (PU3NYECKUX MOJIeH, He0OX0Iu-
MO MPOBEACHUE CIEIUANBHBIX SKOIOr0-Te0(U3NUECKUX UCCIE0-
BaHUN C II€JIbI0 TMOJIy4eHHUs HMH(OpPMAIMM O PACHOJIOKEHUU U
HHEPreTUUECKOM MOTEHIHAJIE HCTOYHUKOB BO3ACHCTBUS.

ATMOCQEpHBII BO3yX BCETAA COAEPKUT MOJTOKHUTENbHbIE U
OTPHULATENIBHBIE IEKTPUYECKHUE 3apsAibl. 3apsyKeHHas MOJIEKysa
CUMTAETCS JIETKUM MOHOM (a3poroHoM). MloHn3upoBaHHast MoJie-
KyJla, OCEBIIIasi Ha YacTHUIIE KUAKOCTU WIU MBUTMHKE, MPEICTaB-
JSET TSOKENbIA MOH. TsKenble HOHBI BPEIHBI AJIs 3J0POBbsI 4eJIo-
BEeKa M >KUBOTHBIX, a JIETKHE OTPHIIATEIbHBIE MOHBI, HA0OOPOT,
OKa3bIBalOT OyiaroTBOpHOE BoznercTBre. CornacHo Tpyaam A.JL.
YnkeBCKOro, HOPMAJIBHBIM COCTaB a3POMOHOB XapaKTEPHU3yeTCA
HajuureMm npumepHo 1500 asporoHOB pa3HOW MOISIPHOCTH (+an)
B 1 cM® Bo3ayxa B cooTHOmIeHuHU 1,15 B monb3y +au. Ilpu yBenu-
YEHUHW ITOTO COOTHOIIEHUS (KO3 PUIIHEHTAa YHUTIOISIPHOCTH (| =
+aun/-an) no 1,9-2,0 u Goyiee MOKHO TOBOPUTH O CYIIIECTBEHHOM
TEXHOTeHHOM (u3nueckoM 3arpsisHeHuu. [lpu ymeHblIeHUH
kod(duuuenta ynunosiaspHocta 1o 1,1 u meHee, atMochepHbIi
BO3JyX MOKET CUMTATbCA OJaroTBOPHBIM, HO MPU YCJIOBUHU, YTO
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obIIiee YnciIo adpPOMOHOB cocTaBiseT He MeHee 1500 B 1 cv®.
HccnenoBanusi HOHHOTO COCTaBa MPU3EMHOIO CJIOSI aTMO-
cdepbl ObUIH TPOBEACHBI HA TeppuTOpHH T. JlyOHa B TOpOJICKOM
paiione bonbmas Bonra. M3mepenus nposeaeHsl B 10 Toukax,
CEMb M3 KOTOPBIX HaXOJIWJINCh B FOPOJCKOHN Cpesie, a OCTaJIbHbIE
TPH TOYKH — Ha Oepery peKku, B IoJie ¥ IECHOM MaccuBe (Talir. 2).
Tabnuua 2

Pe3yabTaTsl onpenesieHus Ko3(ppuuueHTa OUNOISIPHOCTH
(H. ®enopyk, I'Y. «/lyona» 2017 r.)

Touka Appec Cymma | Ko3gd. ynunosasipuocru,
+aM ¥ -au CpeaHsIs BeJIMYHHA

+amu/-am, +amn/-au,

H3Mep. npudop
1 JKHUJIOW MacCUB 770 1,40 1,53
2 JKUIIOA MacCUB 737 0,82 0,82
3 BOK3aJIbHAS II71. 882 1,28 1,27
4 JKAJION MacCUB 1150 1,51 1,51
5 JKWUJIOU MaccUB 1471 1,36 1,35
6 JKWUIIOA MacCUB 635 1,38 1,39
7 Oeper pexu 674 3,05 3,14
8 rmoJje 633 2,13 2,35
9 JIeC 693 1,25 1,24
10 JKWUIIOA MacCUB 717 1,78 1,18

[IpencraBieHHblE JaHHBIE TIOKA3bIBAIOT  a’pPOHOHHYIO
HEJI0OCTaTOYHOCTh MPU3EMHON aTMocdepsl B ropoze (menee 1500
+ad) TpU 3HAUUTEIBHOM TMPEOONaJaHUH  MOJOXKHUTEIbHBIX
aspornoHoB. CymMMapHasi BEJIMYMHA a3POMOHOB BapbHUpyeT OT 633
no 1471 +am, yto MeHbine oOo3HaueHHOro A.JI. UmkeBcKUM
opauHapa. OTHOBPEMEHHO MOXKHO BHJETh TNpeoOiaiaHue
TSOKENBIX (TEXHOTEHHBIX ) MOJIOKUTETHHBIX a9POUOHOB, YTO TAKXKe
BBI3BIBACT OTPE/ICIICHHOES OECITOKOMCTBO C CAHUTAPHBIX ITO3UITUH.

[Tpumepsl 3K0I0TO-Te0PU3NIECKUX HCCIEAOBAHUMN, TIPEJIC-
TaBJICHHBIC BHIIIC, HJUTFOCTPUPYIOT BO3PACTAIONIHI HHTEPEC K IKO-
JIOTUYECKHUM MpoOIIeMaM TOpOI0B, KOTOPHIE CTAHOBSITCSI OCTPEE 110
Mepe pa3BUTHI WHPPACTPYKTYPHI TOPOJCKHX IOCEICHUN U
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«BCTPOEHHOCTH» IPOMBIIUIEHHBIX HPEINPUITUA B TOPOACKUE
CTPYKTYPBI. DTOT MHTEPEC MOXKET OBITh B TOH WJIM MHOM Mepe
YIOBJIETBOPEH 3a CUET UCIIOIb30BAHMS IIMUPOKUX BO3MOXKHOCTEHN
reousnueckux Metoa0B. ['eodusnueckue 3xcrpecc-MeTo bl M03-
BOJISIFOT MOJIy4aTh PEMpPE3eHTATUBHYIO WH(POpMAINIO, HEOOXO0 -
MYI0 aAMUHUCTPALUU TOPOJCKUX TOCEIEHUN ISl PEILICHHS CaMO
BaKHOU 3a7aun — oOecrieueHrs KompopTa U 3K0JIOrHIecKoit 6e30-
MACHOCTH >KU3HEAEATEIbHOCTH TOPOJCKOIO HACEIEHUS.

Ouyenku  cOCMOAHUA  NAMAMHUKA  APXUMEKMYpPbl
bonvuwozo Mockeopeukozo mocma

[IpumepoM UCTIONB30BaHUS TEO(PHU3UUECKUX METOJIOB C
LEIbI0 OLEHKHM COXPAaHHOCTM W YCTOMYMBOCTH HH)KEHEPHBIX
COOPYKEHHI MOTYT CITY)KHTb Pe3yJIbTaThl padoT, MPOBOANBIINXCS
B 2014-2015 rr. mo mnporpamMme pecTaBpaluyd boabioro
MockBopenkoro mocra B r. Mockse.

ITamsaTHHUK COBETCKOM APXUTEKTYPbI Bonpmioit
MockBopeukuii MocT, NmocTpoeHHbIH B 1938 1. mo mnpoekty
apxurektopoB A.B. IlyceBa u II.M. Capnappsina u uHx’eHEpa
B.C. KupumioBa, co croponsl peku boinbmioir MockBopenkuii
MOCT BOCIPHUHHMMAETCSI €O cTeHamHu M OamHsamu Kpemis kak
€MHbIN apXUTEKTYPHBIN aHCaMOJIb.

Llenbio reodu3nUecKux UCCIEIOBaHUI ObLIO ONpeneneHne
CTPOEHHS TPYHTOBOM TOJIIIU B OKPECTHOCTSIX COOPYKEHUSI U BbI-
JiefIeHHEe JIOKAJIbHBIX HEOJHOPOIHOCTEH, CBUETEIbCTBYIOIINX 00
M3MEHEHUU MH)KEHEPHBIX CBOMCTB IPYHTOB, HAJIMYUU OOBOJIHEH-
HBIX ¥ Pa3yIUIOTHEHHBIX 30H U J1p. [l11s pelienns yka3aHHbIX 3a1a4
OBLIM BBITIOJHEHBI paOOTHI METOJJOM T'€0PaIUOIOKAIIMOHHOTO 30H-
JTUPOBaHUs BIOJb MPOQUIIeH, pacronaraBIiinxcs BOIU3U dJeMeH-
TOB MOCTOBOTO COOpYXeHMs. Baonb 3Tux xe mpoduneil Obun
IIPOBEJCHBI Ha3€MHBIE CEHCMHYECKHE U3MEPEHMS] MEKCKBAKUH-
HOE CEHCMHUYECKOE MTPOCBEYMBAHUE U CEHCMOAKYCTUUYECKUI Kapo-
Tak. PaboThI OCYIIIECTBISUINCH B CIIOKHBIX YCIOBUSX, YTO ONpeie-
JISI0CH, C OJTHOM CTOPOHBI, MOJI0XKEHHUEM 00bEKTa B OKPYKAIOILIEM
TOpPOJICKOM IIPOCTPAHCTBE, &, C APYTOM CTOPOHBI, «CMELIEHHEM)
TPYHTOBOM MaccChl €CTECTBEHHOIO IeHe31ca U TEXHOT€HHBIX TPYH-
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ToB. OCOOEHHO 3TO OKa3aJ0Ch 3aMETHBIM Ha pe3yibTaTax pajuo-
JIOKAallMOHHOTO 30HAUPOBAHMS.

['pyHTOBAas TOMIIA HA YYaCTKE MCCIEA0BaHUs Oblia U3yyeHa
1o rayounsl 25-50 M. CoBMecTHass HHTEpIIPETAIUs PE3yIbTaTOB
reopajifoIOKallMOHHOIO 30HJUPOBAHUS U METOJOB IPEJIOMIIECH-
HbIX M OTPAXEHHBIX BOJH MO3BOJIMJIA MOJYYUTh JaHHBIE IS
MOCTPOEHHUS CEHCMOre0JIOTNYECKIX Pa3pe30B, XapaKTEPU3YIOILINX
Te0JIOTHYECKOE CTPOCHUE U WHKEHEPHO-TEOJIOTUYECKUE 0COOCH-
HOCTHU I'PYHTOBOM TOJIIIU B OKPECTHOCTSAX COOPYKEHHUS.

Wurepnperanuss AaHHBIX T'€OPAAMOJIOKALMM  I103BOJIMJIA
YCTaHOBUTb BHYTPH I'PYHTOBOM TOJIIIM I'€0JI0IMUYECKHE TPAaHULIbI U
BBISIBUTH PsII AHOMAJbHBIX YYacTKOB, CBHJIETEIbCTBYIOLIUX O
HAJIMYUU Pa3IMYHOTO pPOJa JaTepajbHbIX HEOJHOPOIHOCTEH,
COOTBETCTBYIOIIUX JIOKAJILHOMY DPa3yIUIOTHEHUIO TOPOJ W/UIU
M30BITOYHOMY YBJIa’KHEHHUIO.

[TocTpoeHHbIE CEHCMOreoOTHYECKUE pPa3pe3bl Jajld BO3-
MOKHOCTb OIPEIENIUTh CTPOCHHE I'PYHTOBOM TOJIILM B MECTax
MPUMBIKaHUS OEPEeroBBIX OMOP 10 TMyOMHBI mpuMepHo 15-30 M.
OrneHka pe3yabTaToOB ceiicMOnpodUINpPOBaHUs IO CEHCMOTE0I0-
TMYECKHUM Pa3pe3aMm MoKazaja, YTO CKOPOCTHBIE TPaHULIbI BBIAEIISA-
I0TCS JOCTATOYHO YETKO BO BCEX CIIYYasX U MOT'YT ObITh YCIEIIHO
JUTOJIOTUYECKU UICHTU(UIIUPOBAHBI, YTO MTO3BOJIWIO B AaJbHEMH-
[IEM HCIIOJIb30BaTh PE3yJIbTAaThl MPOBEAECHHOIO TPAIUIIMOHHOTO
ceiicMonpouIMpoBaHus A COCTABICHHUS MOJIENU TPYHTOBOIA
TOJILIY Ha TEPPUTOPUH PACIIOTIOKEHUS MOCTA.

IToMuMO AeTaNBHONW CTPYKTYPHOH CEMCMOIeOJIOrHYeCKOn
KapTUHBI TPYHTOBOW TOJIIM B BHUJIE MOCTPOCHHBIX CeilcMOreo-
JIOTMYECKUX pPa3pe30B (IO MomepeuHsM VS U MpoJoibHbIM VP
BOJIHaM), ObLJIM TIOJTy4E€HBI YMCIIOBBIE JaHHbBIE, XapaKTEPU3YIOLINe
(U3UKO-UHKEHEPHbIE CBOMCTBA OT/AEIbHBIX TPYHTOBBIX KOMILIEK-
COB, IIPEJICTAaBJICHHBIX B pa3pes3e. DTU JaHHbIE CTAJIH OCHOBOM /ISt
nocjaeayone pa3paboTKu Te0TEXHUYECKUX Mojesel cyocTpara
OeperoBbIX MOCTOBBIX omop. [[nsi cocTaBieHUs] reOTeXHUYECKUX
Mojeneil, TOMUMO MPOGUIMPOBAHUS, ObUIM HCIOJIb30BAHBI pe-
3yJIbTaThl MEKCKBA)KUHHOTO CEHCMOAKyCTUYECKOTO MPOCBEUNBa-
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HUS1, KOTOPOE MO3BOJINJIO «3aIVISHYTh» I10]] HA3E€MHBIE OIIOPBI MOC-
Ta U YTOYHUTh XapaKTEPUCTUKU T'PYHTOBOTO MacCUBa MO/ HUMH.

Kaxk yacTp perieHus KOMIUIEKCHOW WHKEHEPHO-T€0JIOTHYEC-
KON M TEeXHUYECKOW 3a7aun OblLIa MpOBEJACHAa HHCTPYMEHTAIbHAS
OIICHKA COXPAHHOCTH, TEKYIIIETO COCTOSHUS U paboTOCIOCOOHOC-
TH CBail B CBAallHOM I10JI€, MTOAICPKUBAIOIIEM OJHY M3 Ha3€MHbIX
(mpaBoOepexHyt0, onop. PaboThl IpOBOAUINCH 110 OPUTMHAIBHOMN
METOJIUKE U Pe3yNIbTaThl KX UHTEPECHBI TEM, YTO OOJIBIIIOE YUCIIO
KYJIbTOBBIX M FPaXKAAHCKUX apXUTEKTYPHBIX MaMATHUKOB UMEIOT
cBaiiHOoe ocHOBaHKe. PabOThI MPOBOAMINCH METOJIOM CKOJIb3SIIIE-
r'o CeCMOaKyCTHYeCKOTro mpoduiupoBanus. [t mpoBeneHus K-
CIEpUMEHTa OBLIM MPOU3BOJIBHBIM 00pa3oM BHIOpAHBI UYETHIPE
cBau. MH)KeHepHO-TeXHUYECKasi UHTEpIpeTaus 3aKiIodaiach B
aHaJIM3€e CIEKTPOrpaMM YIIPYTUX KoyueOaHUil, COMOCTaBICHUEM HX
CO CIIEKTPOM KoJieOaHW HEeHApYIIIEHHBIX cBail. B cooTBeTCTBHM C
MOJIyYEHHBIMU JAHHBIMH W3 YETHIPEX MCIIBITAHHBIX CBail Oblna
oTOpakoBaHa OJHa.

Hayuno-uccnenoBatenbckue reopuandeckiue padoThl, po-
BEJICHHBIE HAa YYaCTKE PacnoioKeHus bonbimoro MockBopenkoro
MOCTa MOKa3alu BBICOKYIO 3((EKTUBHOCTh U HA/IEKHOCTh MHXKE-
HEpHO-TeopU3NYECKUX uccieqoBaHuii. OHU O3BOJIUIIH MOJIYYUTh
O00BEKTHBHbBIE XAPAKTEPUCTUKU T'€OJIOTHUECKOM Cpebl Mo Mepu-
METpy KOHCTPYKIMI MOCTa, PAacloOkKEHHbIX Ha 00oux Oeperax
PEKHU, BBIIBUTH HEKOTOpBHIE AHOMAJIBHBIE YYAaCTKH, CBSI3aHHBIE,
BEPOSATHEE BCETO, C JIOKAJIbHBIM OOBOJHEHUEM IPYHTOBOM TOJIIIU
U/ U3MEeHEeHUeM (U3MYeCKUX CBOMCTB rpyHTOB. [lo JaHHBIM
reopu3nuecKux (CeMCMOaKyCTUUECKUX M PaJUOJIOKAI[MOHHBIX )
U3MEpEeHUIl ObUIM COCTaBJIEHBI T€0JIOr0-Te0(pU3NIECKUE PA3PE3bl
no TayouHsl 25-50M W ompeneneHbl XapaKTePUCTUKH HWHXKe-
HEPHBIX CBOWMCTB T'PYHTOB, IOCIYKMBIIHE OCHOBOHM I pa3pa-
OOTKM re0TEXHUYECKON MOJIENH.

ApxeosiorH4ecKHe 00beKThl My3eeB-3all0BeIHUKOB

Camas BepXHsISl 4acTh 3€MHOM KOpbI, OCBauBaeMas 4eJaoBe-
KOM, B TEU€HHE MHOTUX 1 MHOTHX BEKOB HCIIOJIb30BaJIaCh KakK Ccy0-
CTpaT U BMEIIAONIasl cpefla MHKEHEPHBIX coopyxeHui. C Teue-
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HUEM BPEMEHH B Mpeeiax 3TOro reoJIOTHYECKOro CI0sl HaKarIu-
BAJIIUCh MaTepUalbHblEe CBUAETENbCTBA HMCTOPUHM YEJIOBEUECTBA
(apTedakTsl). MHOTHE U3 TAKUX 00OBEKTOB OKA3aJIUCh MOJIHOCTHIO
paspyLIEHHBIMU M «YLIEAIIMMI» MO JHEBHYIO IOBEPXHOCTh. B
CBSI3U C BO3PACTAIOLINM MHTEPECOM K UCTOPHUECKOMY HACIIEIHIO,
HaMITHUKAaM XpaMOBOI M CBETCKOI apXUTEKTYphbl, U yBEITUUYEHUEM
00BEMOB paboT, 3a4acTyr0 MPOBOJUMBIX, B CIOXKHBIX YCIOBHUSAX
3aCTPOCHHBIX TEPPUTOPHMA, BO3ZHHMKIA HEOOXOAUMOCTh CO3/1aHUS
CHENHANTBHBIX MPUEMOB HEpPa3pYIIAIOIIEr0 IMOUCKA TaKOTO poja
00BEKTOB, KOTOPBIE IO CBOUM XapaKTEPUCTHKAM TAKKE MOTYT
OBITh OTHECEHBl K YaCTHYHO COXPAHUBIIMMCS HWHXEHEPHBIM
COOPYKEHUSIM.

C TeyeHHEM BPEMEHH CIOXKHJIICS ONTHMAIBHBIH KOMILIEKC
reo(pU3NYeCKUX METOJI0B, HCIOJIb30BaHUE KOTOPOro IA€T BO3-
MOYKHOCTH OIIEPATUBHO U € OOJIBIIONW TOYHOCTHIO BHISIBIISITH U JIO-
KaJIM30BaTh CKPBITHIE 1101 TOBEPXHOCTBIO 3eMJIM 00BEKTHI. B coc-
TaB KOMIUIEKCA BXOST T€OPAJAUOJIOKAIIHS, BBICOKOTOYHAS AJIEKT-
pPOMETpPUS U B KAuyecTBE JONOJHEHHUS MAarHUTOMETPUS M HEKO-
TOpBIE JIPYTHE TEXHOJIOTUH. B OCHOBE Te0pU3NUECKUX METOI0B
JEKUT BO3MOXHOCTh MHCTPYMEHTAJIBHO H3MEPSTh XapaKTepHC-
TUKU T€O(PHU3MUECKUX TOJIEH, CO3/IaBaeMbIX MacCCHBAMHU TOPHBIX
nopo/ ((poHOBbIE, MM HOPMAJIbHBIE TOJIS)) U OT/IENbHBIMU OOBEK-
TaMu (reoQu3nuecKrue aHOMAJIMU), U TaKUM o0pa3oM MOydaTh
uHpopmanuio. PeasbHble COOTHOIIEHUS (U3UUYECKUX CBOMCTB
TOPHBIX MTOPOJT TPYHTOBBIX MacCHBOB, U MaTepHalia OrpeOEHHBIX
00BEKTOB ((hyHIaMEHTOB CTPOECHUH, OCTATKOB KUPIMHYHON HIIH
KaMEHHOM KJIaJIK¥ U Jp.), HaXoAsIue CBOE 0ToOpakeHHe B reou-
3MYECKUX MapaMeTpax, MO3BOJSAIOT C JOCTATOYHON HAAEKHOCTHIO
pacrno3HaBaTh 0OBEKTHI IOUCKA Ha TITyOnHax J10 5-8 MeTpoB.

T'ocyoapcmeennvie myzeu-3anoeeonuxu «Konomenckoe»
u «apuyvino»

B kauecTBe mnpuMepa HCHOIB30BAHUS T'eO(PU3NYECKUX
METO/MOB JUIS PEIICHUs PEeCTaBPAlMOHHBIX 3a/a4 TPUBEICHBI
OCHOBHBIE pe3yJbTaThl padot, mpoBoauBiuxcs B 2005-2006 rr. Ha
TeppuTOpusix [OCyTapCcTBEHHBIX My3eeB-3anmoBeTHUKOB «Koio-
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MeHckoe» U «llapuubiHo» B . MockBe.

B 3agauy reodusnueckux ucciae10BaHuM, IPOBOANBIINXCS
Ha Tepputopun I'M3 «KomomeHckoe», BXOAWIO OIpeAeieHue
HOJIOKEHUS MOTrPeOCHHBIX OCTAaTKOB JIEPEBSHHOIO JBOpLA Laps
Anekcess MuxaitinoBrnda, TOCTpOSHHOTO B 1667 T. 1 pa30OpaHHOTO
B CBA3M ¢ oOBeTIIaHueM B 1768 r. B HacTosiIiee BpeMs Ha MecTe
OBIBIIETO IBOPLIA PAa30UT TOPOJICKOH MapK U HA POBHOM ITapKOBOM
ra3oHe MPaKTUYECKH OJHOCThIO OTCYTCTBYIOT KaKue-Iu00 Cle/Ibl
ATOTO TPaHAMO3HOTO coopyxeHusa. Lleapio reoduznueckux
uccinenoBanuii Ha Teppuropun I'M3  «llapunpiHo»  ObLIO
oOHapykeHHe MOTrpeOEHHBIX (DYHIAaMEHTOB OBIBIIMX CTPOCHHMA
JBOPLIOBOI'0 KOMILIIEKCA, TIOCTPOEHHOI0 K 1785 I. ¥ B TOM ke rony
gacTU4HO pazoOpanHoro. K cepemune mpomutoro XX Beka
JBOPLIOBBIM KOMIUIEKC YacTHUYHO IIPEBPATHICS B pPYHHBI, a
HEKOTOpBIE CTPOEHUS HE COXPAHMIINCh COBCEM.

Metoanyecku paboThl Ha 000MX y4acTKaX MPaKTHUECKU He
paznuuanuck. HeoOxomumass — JeTanbHOCTb — MCCIEAOBAHUN
JIOCTUTanach BBICOKOM TyCTOTOM CeTH HaONIOJeHUH Npu
MOOUJIBHBIX I€0PaNOIOKAIIMOHHBIX U MAarHUTHBIX U3MEPEHUN U
JUCKPETHBIMU  DJIEKTPUYECKMMH HW3MEPEHUSIMH IIPH  MajoM
PacCTOSIHUN MEX]ly TOUKaMH.

IIpoBenenne  uccnenoBaHUM € MCIOJIB30BAHHEM
YKa3aHHOTO KOMIUIEKCa Te€O(QU3NYECKUX METOO0B I03BOJIUIIO
BOCCO3/1aTh JOCTOBEPHYIO M IPAKTUYECKH IIOJHYIO KapTHUHY
HaxOoXJeHus (QparMeHToB (QyHIaMEHTa U CTEH /JBOpLa B
KosiomeHckoM 1 ocTaTkoB (PyH/IaMEHTOB CTPOSHMI TBOPIIOBOIO
komIuiekca B llapunbiHe. BekphiliHble paboThl, HayaThle yKe B
nepuoJl  MpOBEACHUs  TIeoU3NYECKUX  HM3MEpeHul U
OpUEHTUPOBABIINECS] HA UX pPE3yJbTaThl, MOKAa3aJld XOPOLIYIO
COITOCTAaBUMOCTb MOJTyYEHHBIX T€0(PU3MUECKUX TAaHHBIX C PEATBHO
CYLIECTBYIOIIMMU M BCKPBITHIMU 0ObekTamu. Ha pucynke 1
KOHTYpBI,  IIOKa3aHHbIE  YTOJNIIEHHBIMA  CIUIOIIHBIMM U
NYHKTUPHBIMH ~ JIUHUSIMH, omnpeieNeHbl MO0  JIAaHHBIM
reopu3NYecKUX HW3MEPEHUH; TOHKHE JMHUU COOTBETCTBYIOT
IJIaHaM JIBOPLOBBIX MOCTPOEK, COXPAHUBILKXCS B apXHBax
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Puc. 1 O0mmii niian norpedenHoro pynramenta gsopua aps
Anekcess Muxainosuua (I'M3 «KoJjioMeHCcKo0€e»), IO JaHHBIM
omnepesKaloIMX reopU3NIECKUX HCCIeT0BAHMIA.

Omnepexaronuii xapakTep MPOBOAUBIIMXCS Teoduznyec-
KHUX pabOT mO3BOJIMI 00ECHIEUNTh TOUHYIO NIPUBS3KY PACKOIOB U,
TakuM 00pa3oM, CBECTH K MHUHHUMYMY HEU30€KHbIE HapyIICHUS
IIOYBEHHOTO CJIOSL M PACTUTENIBHOTO ITOKPOBA.

AHajnoruunsle paboThl, IPOBeeHHBIE Ha TeppuTopuu ['M3
«{apuipIHO», TaKKe MMO3BOIMIN OOHAPYKUTh NOTPEOECHHBIE dJIe-
MEHTBI MOCTPOEK JABOPIIOBOTO aHCamOJsl, JOPOXKEK, BCIOMOTa-
TEIBHBIX CIYyKO0 U Jip. B HacTosiee BpeMs psill OTKPBITHIX apXeo-
Joruyeckux oobvekToB Ha Teppuropun ['M3 «llapuieiHo» coxpa-
HEHBI B BUJIE MY3€WHBIX SKCIIOHATOB U JOCTYIHBI JJIsl 0003pEHusI.

[IpoBenenHbIe pabOTHI MOKA3aIH BBICOKYIO AP (HEKTUBHOCTh
HCIIOJIb30BaHUsI KOMIUIEKCA Te0(U3HUeCKUX METO/0B, BKIIOYAI0-
LIETO Fe€0PaJNO0JIOKALINIO, BEICOKOTOUHYIO 3JIEKTPOMETPHIO, a TaK-
K€ MarHUTOMETPHIO, JIJIsl pElIeHUs 3a/1ad, CBSI3aHHBIX ¢ OOHapy-
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JKEHUEM U peCTaBpalled HCTOPUYECKUX TAMATHUKOB XPaMOBOU U
CBETCKOM apXUTEKTYpPbl. DTOT K€ KOMILUIEKC XOPOIIO 3apEKOMEH-
noBaji ce0s M MU MPOBEACHUU AaHAIOTUYHBIX PabOT HA IPYTUX
00BEKTaX U CTal YaCThlO TPAJULMOHHBIX Fe€O0(U3NIECKUX UCCIIe-
JOBaHUU TIPU HMHKXCHEPHO-TEOJOTHUECKUX UM  HHXKEHEPHO-
9KOJIOTUYECKUX U3bICKAHUSIX.

Hosrle nien n MeToguueckre mpueMsl, HCIOIb3yeMbIe B Ha-
1M THU B Te0(U3UKE MaJIbIX TTIyONH (T€0JI0THYEeCKON Cpeibl), OC-
BOCHHE KOTOPBIX HAYaJIOCh O]T 3aHABEC MPOILIOTO CTOJIETHSI, TIOC-
TENEHHO IPUHOCAT CBOU ILJI0/bI B BUJIE PACIIMPEHUs Kpyra periae-
MBIX 33/1a4 YU TOBBIIIEHUS] TOYHOCTH U JIOCTOBEPHOCTH TOJTydae-
Moi HH(popMarMu. MeTOAMYECKUM MPEeUMYIIEeCTBOM HCIIOJIb-
30BaHUS TEOPHU3UUECKUX METOJNOB SBIseTCA (PAKTOp IUCTaH-
IIUOHHOCTH, IO3BOJISIOIIMA MUHMMHU3MPOBATh OKa3bIBA€MOE Ha
JTHEBHYIO TIOBEPXHOCTh MEXaHUYECKOE BO3/ICHCTBUE U TEM CAMBIM
COXpaHATh pelibe() MECTHOCTH, MOYBEHHO-PACTUTEIbHBIN CIIOW U
JPYTHUE IEMEHTBI OKPYKAIOIICH CPE/IbI.

Zhigalin Aleksandr Dmitrievich®2,
Arkhipova Elena Vital'evna?, Vladov Mikhail Lvovich?,
Kapustin Vladimir Victorovich?
SOLUTION OF SPECIAL PROBLEMS
ENVIRONMENTAL AND ENGINEERING
GEOPHYSICS
The O. Y. Schmidt Institute of physics of the Earth., RAS
The M. V. Lomonosov Moscow state University.
3State University "Dubna"

The complex of geophysical methods, including georadar, electrometry,
magnetometry and other traditional methods, is effective for solving
environmental, engineering and other problems. The results of the
evaluation of the vibration impact of tram transport on residential
buildings are presented. The content of air ions in the surface layer of
the atmosphere is estimated. The results of geotechnical studies to
assess the state of engineering structures are shown.
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HOITYJJAINMNOHHASA 9KOJIOTI'UA
N OKOJOI'ust COOBHIECTB

Castro 1.J.da S. E., Ruby C. daR.P.A2,
Livramento F.A.O.3, Vanisova E.A.
COMPOSITION AND DISTRIBUTION OF
ZOOPLANCTON IN THE NORTHERN REGION
OF THE COAST OF ANGOLA
YPeoples’ Friendship University of Russia (RUDN University)
Angolan National Institute of Fisheries and marine research;
$Agostinho Neto University
ivaniacastro@hotmail.com

The composition and spatial distribution of zooplankton
community in the northern region of the Angolan coast according
to temperature, phytoplankton biomass (concentration of
chlorophyll a) and other factors are examined.

The zooplankton distribution is mostly governed by ocean
currents [1] but although, most of them can make vertical
migrations which main factor is photoperiod [2]. Knowledge of the
structure and spatial distribution of zooplankton community
represents an added value considering it position in the marine
trophic chain [3].

The samples were collected in the northern region of the
Angolan coast during the Angola pelagic research cruise from
February 3 to March 5, 2014 (hot season) on Congo River (8
stations, 30 samples) and Luanda monitoring lines (7 stations, 23
samples) in five depth intervals.

The data analysis included laboratory processing [4], and
guantitative and qualitative analysis of the samples. Were
calculated the abundance (N°org/m®) according the formula
proposed by Newell & Newell [5], while the dominance (%) was
calculated according the formula proposed by Lobo and Leighton
[6]. In turn, the correlation was calculated through Pearson
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correlation coefficient (-1 < r <I, closer to -1, is considered
negative and closer to 1, positive, if r= 0, then, there is no
correlation).

Horizontally, the temperature in the northern region varied
between 29° and 30°C, increasing towards the open sea, for
chlorophyll a, the region had low concentrations, ranging from 0.3
to 0.1 pg/l towards the open sea. Vertically, temperature and
chlorophyll a values decreased with increasing depth: 30°to 15 °C;
0.4 to 0.1 pg/l. We identified Sacomastigophora, Protozoa,
Cnidaria, Mollusca, Annelida, Crustacea, Chaetognatha,
Echinodermata, Urochordata and Chordata, with Crustacea being
the abundant and dominant one and among them the copepodes
(Table 1).

Table 1
Composition of zooplankton (with a mean dominance >1%)
recorded in the northern coast of the Angolan coast,
February and March 2014, in the Congo river and Luanda
monitoring lines:

T . Dominance |Crustacea Dominance
Monitoring line |Phillum % classes %
Crustacea 91 Branchiopoda 0,1
Congo Urochordata 3 Copepoda 84,8
monitoring line |Chaetognatha 5 Ostracoda 3,8
Another Phila 1 Malacostraca 1,8
Total 100
L“ar!da. . Crustacea 93 Copepoda 87,2
monitoring line
Chaetognata 4 Ostracoda 5,2
Urochordata 1 Another classes 1,0
Another Phila 1
Total 100

For Copepoda orders, Calanoida was the most representative
(RCML 50%, LDML 45%), followed by the order
Poecilostomatoida (RCML 34%, LDML 43%), Cyclopoida
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Depth, m

(RCML12%, LDML11%) and Harpaticoida. Crustacea,
Chaetognatha, Urochordata and Annelida were widely distributed
horizontally. Vertically, Crustacea and among them Copepoda,
occurred uninterruptedly in all strata of all stations.

The zooplankton abundance is represented in Fig. 3 (vertical)
and Fig. 4 (horizontal), with a increase in abundance as it moves
towards the open sea for Congo line, and the reverse for Luanda
line, but with decrease of abundance with increased depth for both
lines. The interrelation between temperature and chlorophyll a and
zooplankton distribution is considered significant, indicating the
direct influence of those parameters in zooplanktonic distribution.

25-0

50-25
75-50 = DML
B RCML

100-75

200-100

0 1000 2000 3000 4000 5000 6000 7000

Abundance (Ind./m3)

Fig. 3. Vertical distribution of zooplankton abundance in
Congo river and Luanda monitoring lines
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0 5000 10000 15000 20000
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Fig. 4. Horizontal distribution of zooplankton abundance in
Congo river (a) and Luanda (b) monitoring lines.
Samples distance are given by geographical coordinates as they
move towards the open sea, indicated by the arrow.

The temperature is important as a determinant factor for
metabolic processes[1]. Many zooplankton organisms have
limitations at low temperatures, which explains the decrease in
their abundance, were temperature decreased. Chlorophyll a
indicates presence of phytoplankton. Great majority of
zooplanktonic organisms are phytophagous [1]. Horizontally and
vertically, where chlorophyll a decreased, the same happened to
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zooplankton abundance. Copepods are considered the most
successful holoplanktonic organisms among the zooplankton [2] ,
most of them phytophagous, which explains their abundance and
consequently the Philum they belong.
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Scientists have studied the relationship between bacteria and
Gastropoda since the 1980s [1]. The interaction between
microorganisms and Gastropoda mainly consists of symbiotic and
parasitic  relationships.  Symbiotic  relationships  between
microorganisms and Gastropoda include nutrient exchange, supply
of organic compounds, production of vitamins and amino acids,
resistance to pathogenic microorganisms, habitats, etc.
Microorganisms can also produce toxins and cause serious
diseases[2].

Ha Tinh and Ninh Thuan are two provinces in central of
Vietnam. The coastal area of these two provinces is the habitat of
many species in the class Gastropoda [3]. Research on the
relationship between microorganisms and Gastropoda in coastal
marine ecosystems contributes to building a database for the
conservation, development and sustainable exploitation of these
animals.

We used samples listed in the table 1 and media: Hansen
medium for yeast [4], MPA medium for bacteria [5], SCA
meditum for actinomycetes [5].

Table 1.
List of samples
No. | Species in the class Code Place
Gastropoda sample
H1, H3 Ha Tinh
01 | Trochus maculatus NL N3 Ninh Thuan
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02 | Cypraea eglantica H2, H5 Ha Tinh
al ° N2, N5 Ninh Thuan
i H4, H6 Ha Tinh
03 | Chicoreus bruneus NN S
Total 12

Methods used in the work are:

Isolation method: Animal samples were peeled, collected
the gastrointestinal tract. Then microorganism strains were
isolated by method of Kurtzman et al.[6].

Grouping method: the strains were differentiated by their
macro and micro-morphologies according to Kurtzman et
al. [6]

DNA extraction: the experiment was carried out using
Zymo Research Kit (USA).

PCR: PCR is established for each microorganism group
using the suitable primers and heating programs.
Specifically, NL1/NL4 primers for yeast, 1492R/27F for
bacteria and actinomycetes [7].

Sequence analysis: The sequencing results were compared
to related data in Genbank by the BLAST search on NCBI.

Results and discussions
Isolation results

101 microorganism strains including 79 bacterial strains

(78,2%), 18 yeast strains (17,8%) and 4 actinomycetes strains
(4,0%)were isolated from 12 samples collected from Ha Tinh and
Ninh Thuan (Table 1).

Table 2. List of microorganism strains

Strain |H |H |H |H|H|H|N|{NJ|N/|N/|N/|N
* 1 /2 |3 |4 |5 [6 |1 ]2 |3 |4 ]5 |6
Y 3 /2 |1 |0 |3 |3 |2 |2 ]1 |0 o |1
B 4 [11/8 |5 ]9 |8 |3 |4 |10|8 |4 |4
A 0 |0 |]O [1 |O O |2 |O ]JO |1 |O JO

*Y — Yeast, B — Bacteria, A — Actinomycetes
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Table 1 showed that bacteria had the greatest amount.
Actinomycetes was the smallest of microorganism group. Fungi
had not been found in isolated samples. Yeast was found mainly in
samples collected from Ha Tinh, while actinomycetes were found
mainly in samples in Ninh Thuan.

29
20

25

20
HYeast

15 Bacteria

10 F 7

B Actinomycetes

Trochus maculatus  Cypraea eglantica  Chicoreus bruneus

Fig. 1 Number of microorganism strains in each species

Trochus maculatus and Chicoreus bruneus were 2 species
with the existence of 3 microorganism groups (yeast, bacteria and
actinomycetes). Actinomycetes had not been found in Cypraea
eglantica.

Grouping based on characteristics of colonies and cells
79 bacteria strains were divided into 5 groups (Table 3).

Table 3.
Grouping results of bacteria
Quantity Characteristic

Group (percent) Colony Cell
01 32 (40,5%) | Milky white, smooth Spherical cells,

surface, viscous separated
02 8 (10,1%) Red, smooth surface Rod cells, separated
03 11 (13,9%) | White, smooth surface Spherical cells
04 7 (8,9%) Pink, smooth surface Rod cells,
05 21 (26,6%) | Yellow, smooth surface Rod cells,
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18 yeast strains were divided into 8 groups (Table 4).

Table 4.
Grouping results of yeast
Grou . Characteristic
Strains code
p Colony Cell
01 H6.1Y, Milky white, Spherical cells, separated,
H5.11Y spongy reproduce by budding
02 N1.2Y, H1.6Y | White, smooth Spherical cells, separated,
reproduce by budding
03 N3.1Y, Creamy white, Spherical cells, reproduce by
N6.12Y spongy budding
04 H1.1Y, Black, wet, Spherical cells, arranged in
H3.8Y, viscous chains
N1.1Y, H2.2Y
05 H6.12Y, Dark brown, Rod and spherical cells,
N2.5Y wet, viscous arranged in chains
06 H2.1Y, White, wrinkled | Spherical cells, reproduce by
H5.1Y, surface budding
H5.11Y
07 H1.4Y Black, wet, Rod cells, arranged in chains
Viscous
08 N2.3Y, Creamy white, Spherical cells, separated,
H5.2Y, H6.2Y | spongy reproduce by budding

4 actinomycetes strains were divided into 2 groups (Table 5).

Table 5.

Grouping results of actinomycetes

Group

Strains code

Characteristic

Colony

Cell

01

N1.6A, N4.4A

Brownish, dry, hard, thick

Rod cells, branching

02

H4.2A, N1.4A

Brown, small, dry, thin

Rod cells, branching

Identification results

Burkholderia,

5 bacteria strains identified could belong to 3 genera:

Cellulosimicrobium, Rhodococcus.

Specially,

genus Cellulosimicrobium includes cellulose-degrading bacteria.
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Dar M.A. et al. (2015) also published the existence of these
bacteria in Achatina fulica [8].

Yeast consisted of 4 genera: Meyerozyma, Aureobasidium,
Pichia, Candida. According to the references, these 4 yeast genera
can be found in some marine animals including sea snails (a
species of Gastropoda) [7].

4 isolated actinomycetes strains belonging to genus Streptomyces.
Streptomyces is a common genus in marine sediments [9].

Figures below show the phylogenetic trees obtained (fig.2-4).

100( Cobetia pacifica NR_113402.1

‘Cobetia marina CP017114.1

‘Bacillus cereus ATCC 14579

—mo‘BaciIIus wiedmannii NR_152692.1
Bacillus proteolyticus NR_157735.1

T Rhodococcus fascians ATCC 12974

I 100 3_Rhodococcus cercidiphylli NR_116275.1

—————A5.14B
52l A6.11B

B4.1B
| | Cellulosimicrobium funkei NR_042937.1
100 Cellulosimicrobium cellulans NR_119095.1
A5.15B
| [ ——H2B

. 66— Burkholderia cepacia ATCC 25416

5
Fig.2 Phylogenetic tree of bacteria, based on 16S rRNA gene sequences
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100, Streptomyces maritimus MH021963.1
99|l Streptomyces fungicidicus MF120518.1

Streptomyces sp. KM886161.1
‘ H4.2A

99

‘ Achromobacter spanius CP034689.1

Achromobacter sp. MH539645.1
Achromobacter xylosoxidans HM137034.1
Streptomyces enissocaesilis MG733648.1

N4.4A

99‘

‘ Streptomyces rubrocyanodiastaticus KC172030.1
100] Streptomyces rochei MH725558.1

59 Streptomyces avidinii FJ481066.1
02

Fig.3 Phylogenetic tree of actinomycetes, based on
16S rRNA gene sequences

Meyerozyma caribbica KM822610.1

99| Meyerozyma caribbica KY108513.1
Meyerozyma guilliermondii KT923025.1
Pichia caribbica EU795418.1

‘ H6.1Y

N1.2Y

9IN2 3y
—— N3.1Y

0 96 Meyerozyma amylolytica KY673531.1
H1.1Y
100 Aureobasidium melanogenum MF370933.1
‘Aureobasidium pullulans MF979208.1
H6.12Y
‘Candida carpophila FM180531.1
T gglA21Y
59-Candida smithsonii NG_054792.1
27_Meyerozyma caribbica LC415307.1

el ALY

— L Aureobasidium namibiae JQ964188.1
0.5

Fig.4 Phylogenetic tree of yeast, based on
the D1/D2 region sequences
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Conclusions

Survey of 12 animal samples in the class Gastropoda, 101
strains of microorganisms were isolated.

Actinomycetes belong to genus Streptomyces; yeasts belong
to the genera: Meyerozyma, Aureobasidium, Pichia, Candida;
bacteria belong to the genera: Burkholderia, Cellulosimicrobium,
Rhodococcus.

This research has been supported by Project E1.3 from The
Scientific committee of Vietnam — Russia.
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Yy Txanv buns, /lo Txu Txy Xone, Hzo I]AO Kyone.,
Dam Txu Txy I'yiuen, Xoane Txu Ty /[yone.,

Hzyen Tau Ty, bpumaes T. A.
BUOPA3HOOBPA3ZUE MUKPOBHBIX COOBLHIECTB 110
HEKOTOPBIM BUJIAM BPIOXOHOI'MX MOJIJIIOCKOB

B IIPUBPEKHBIX BOJAX HIEHTPAJIBHOM YACTH
BBETHAMA
Bvemnamo - Poccutickuii Tponuyeckuii [{enmp

Xa Tunp 1 Hunp Tyans-aBe npoBUHIMY B IEHTpe BpeTHaMa,
npuOpexHas 30Ha KOTOPBIX SBIISETCS MECTOM OOMTAaHUSI MHOTUX
BUJIOB B Kiacce Gastropoda. MccienoBanus B3auMOCBSI3U
MHUKPOOPIaHU3MOB U OPIOXOHOTHX MOJUIFOCKOB B IPUOPEKHBIX
MOPCKHX IKOCHCTEMaX CIIOCOOCTBYIOT CO3JJaHUIO 0a3bl JaHHBIX
10 COXPAHEHMIO, PA3BUTHIO U YCTOMYMBOMN DKCIUTyaTalluM 3TUX
KUBOTHBIX. B cTaThe npuBeeHs! pe3yabTaThl 00cae10BaHus 12
00pa3110B OPIOXOHOIITUX MOJITIOCKOB U BhIICOeHHBIX 101
LITAMMOB MUKPOOOPTaHU3MOB.
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Thirteen Rosa rugosa cultivars of different provenance and one Rosa
davurica cultivar were transplanted in three common gardens of
Shandong Province, China. Eighteen phenotypic traits of these cultivars
were selected for research. We used variance analysis, degree of
freedom test, Fisher analysis and so on. Eleven phenotypic traits had
significant differences among the cultivars.

Using phenotypic traits to study genetic diversity is widely
used in plant species, such as Picea asperata [1], Acer grosseri [2],
Camellia nitidissima [3] Eighteen phenotypic traits were selected
for our research. The methods of variance analysis, degree of
freedom test and Fisher analysis were used to reveal the phenotypic
variation among cultivars and to provide theoretical support for
population management and breeding. R.davurica is a parent of
some cultivars, so this species was put into the outer group of the
relative species reference.

Cultivars survey was conducted in May-June 2017 at the R.
rugosa plantations in Shandong Agricultural University (Taian
City), Fanggan Village (Jinan City) and Pingyin County (Jinan
City) (fig.1). 3-20 thickets without obvious pests and diseases were
selected from each R.rugosa cultivar. .
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Fig.1 The locations of investigated plantations
in Shandong province of China

We chose the following eighteen traits of R. rugosa for
analysis: terminal leaflet width, terminal leaflet length, terminal
leaflet area, compound leaf length,compound leaf width, calyx
length,hip transverse diameter,hip longitudinal diameter,flower
diameter,petal length,petal width,germination rate,leaf N
content,leaf P content,leaf N to P ratio,lateral leaflet length,lateral
leaflet width,lateral leaflet area. Each group of data was measured
3 times, then taken the average. For example, the petal length
showed rich variation among cultivars.

0255 100
——— 1

Table.1
Analysis of variance analysis of petal length in various groups
of R.rugosa
N analysis [N missing | Mean Standard | SE of mean

CWR 12 0 3.50833 | 0.52649 | 0.15199
EWR 9 0 3.86667 | 0.76974 | 0.25658
CCR 18 0 2.72222 | 0.53748 | 0.12669
R.davurica 3 0 1.53333 | 0.20817 | 0.12019

CWR: Chinese wild Rosa rogosa; EWR: European wild Rosa
rugosa; CCR: Chinese cultivated Rosa rugosa
Table.2
Fisher test results between R.rugosa cultivars
MeanDiff | SEM t Value |Prob Alpha [Sig |LCL UCL
EWR_CWR| 0.35833|0.25579 1.40087 | 0.16937| 0.05| 0 0.87616

| 8.17E- - -
CCR_CWR | -0.78611| 0.21618| 5 socro o2l 005 1|1 50n0cl (24847

0.15949
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CCR_EWR | -1.144440.23682 , oo 2'24('% 0.05| 1| crsns| 0.06508
R gawrica | 1 o75| 037444 52745 %25 08| 1|, ol
Eﬁg"“”ca -2.33333| 0.38672 | -6.0336 5'1257' 005 1|41 | 155045
E‘Cdsvurica -118889 0.36175 5 oo 000219 005| 1|1 o0ior| o ases7

The Fisher test showed that no significant differences in petal
length between the wild R. rugosa cultivar group from Europe
(EWR) and the wild R.rugosa cultivar group from China (CWR),
but the differences in petal length between the other R.rugosa
cultivar groups were significant. The following images showed
phenotypic variations of different cultivar groups with significant
differences (Not all listed) :

Compound Leaf Width (cm)

+

——

T
CWR EWR

T
CCR

T
R.davurica

Fig.2 Compound leaf width
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Petal width
1

T T T T T !
CWR EWR CCR R.davurica

Fig.3 Petal width
Among the 13 R.rugosa and R.davurica cultivars, 11of the 18
phenotypic traits were significantly different. The three sampling
locations are located in the mid-latitude zone, between 35°28’-
36°40N and 116°20’-117°59 E. It belongs to the temperate
monsoon climate. The local climates are very similar.

R. rugosa, as a typical insect-borne cross-pollination plan
can theoretically promote gene exchange between cultivars,
increase the effective population size, and reduce the impact o
genetic drift on genetic structure [4] The difference in phenotype
of the R. rugosa cultivars may be due to the low seed filling rate
in the mature hip, and the seed has the characteristics of poor
congenital quality and post-ripening, and the renewal power is
very low [5,6].

Overall, the wild European R. rugosa cultivar group and the
wild Chinese R. rugosa cultivar group were more morphologically
similar, but the two cultivar groups were significantly different
with the cultivated Chinese R. rugosa cultivar groups.
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WQ Cui
OEHOTUIINYECKHUE PA3JIMUUSA MEXITY COPTAMUA
ROSA RUGOSA PA3JIMYHOTI'O ITPOUCXOXKJIEHMUSI,
BBISIBJIEHHBIE ITPU IEPECAJIKE B OBHII/Ifl CAJl
Llaneoyuckuil yHugepcumem,
Poccuiickuti ynusepcumem opyacowvt Hapooos
Hayunuwie pyxosooumenu: Examepuna scenesnas, lllynunz 9ncan

TpuHanuars copToB Rosa rugosa pa3jiMuyHOro NpOUCXOKICHUS U
onuH copT Rosa davurica Obutn epecaxeHsl B TpU 00IIUX caja
nposuHuuu [anbayn, Kurtait. J{ns uccnenoBanus 0bum
0TOOpaHbl BOCEMHAANATh (DEHOTHUITHYECKUX MPU3HAKOB ATUX
coptoB. [Ipu ucnonb30BaHUN AUCTIEPCHOHHOTO aHATN3a U IPYTHX
CTAaTHCTUYECKUX METO/IOB OBLIH BBISBIICHBI CYIIECTBEHHBIC
pas3IUYus MEXIy COPTaMH 1O OAWHHAAIATH (PEHOTHITHIECCKUM
MPU3HAKaAM.
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Apxunoea H.C., Enacuna /I.C.
NPOAYKTUBHOCTb BUOMACCHI HEKOTOPBIX
TPABSAHUCTBIX PACTEHUN YPBOLLEHO30B
Kasanckuii pedepanshviii ynugepcumem

NSArhipova@kpfu.ru

W3y4ennsie Hamu Bubl ropeir ntuuunii (Polygonum aviculare L.),
mapsb Oenast (Chenopodium album L.) u mumpuna 3anpokuHyTas
(Amaranthus retroflexus L.) uMeroT npakTHYECKYIO [ICHHOCTb.
[TpoBeenHOE MCCTIEIOBaHUE TTOKA3aII0, YTO (PUTOTOKCHYHOCTH
MIOYBBI C YYacTKOB I'. KazaHu ObLiia BhIIlIE, YeM € 3aTOPOJIHBIX (B
npeaenax 100 km). OgHako pacTeHus Ha TOPOJCKHUX U CEIbCKUX
TUIOIIAIKAX 10 POJAYKTHBHOCTH OMOMACCHI CYIIECTBEHHO HE
otnuyanuck. CozepkaHue 30J1bl B OpraHax mupuusl (24%) u
mapu 6enoit (30%) 6b110 BhIIIE, 4eM y ropua (15% Ha cyxoe
BEIIECTBO).

BBenenune. CopHble pacTE€HUS YCHEIIHO MPOU3PACTAIOT B
rOpPOJICKUX (PUTOLIEHO3aX M YacTO MMEIT KOPMOBOE, MHUIIEBOE,
JIEKOpaTUBHOE, TEXHUUYECKOE M JeKapCcTBeHHoe 3HadeHue [1]. B
nocJieiHee BpeMs BO3pacTaeT aHTPOIIOT€HHOE BO3/I€CTBHE HA BCE
KOMITOHEHTBI IPUPOAHOI Cpefibl, B TOM YMCJE M 3€JeHbIE 30HbI
TOpOJ0B. 3 Bcex KOMIIOHEHTOB 3€JlI€HBIX 30H TPAaBAHHUCTLIC
pacTeHust 0COOEHHO IMOJIBEP)KEHbI HETATUBHOMY BIIMSIHUIO, T.K. B
MPU3EMHBIX CIOSIX aTMoc(hepbl KOHUEHTPUPYIOTCS KOMIIOHEHTHI
BBIXJIOMHBIX Ta30B, Ocelas Ha MOBEPXHOCTU PACTEHUI U MOYBHI
[2]. Y3 Bcero criekTpa 3arpsA3HSIOIIMX BEIECTB TSAKEIIbIe METalJIb
SBIISIIOTCS IPHOPUTETHBIMH.

Heabo paboThl cTamo W3yuyeHHE 3aKOHOMEPHOCTEH
(dopmHpoBaHUs OMOMAcChl 1 XUMHUECKOTO COCTAaBa TPABSIHUCTBIX
pacTeHuil, NPOU3PACTAOIIMX B PATUYHBIX HAKOJOTMYECKHX
YCIOBUSX.

OnHoOJIETHHE TPABSHUCTBIE PACTEHUSA: TOpel NTHYUH
Polygonum aviculare L., maps 6emass Chenopodium album L.,
mupuIa 3anpokunyras Amaranthus retroflexus L. 3aroraBnuBaiu
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OIMH pa3 B Mecsal ¢ Mas mo ceHTsope (2017 rom) mo 30
9K3eMIUIAPOB. bbUin BBIOpaHbl 2 TPyYMIbI MPOOHBIX IMJIOUIAJ0K: B
OJIHOM cIy4ae OTOOp OO0pa3loB MPOBOAWIN HA TEPPUTOPUU
ropoaa Kazanp (mutomaaku Ne 1,2,3 u 4), Bo BTopoMm citydae (Ii1.
No5 u 7) — B cenbckoit MmecTHOCTH (¢. BepxHuii Y clioH pacnoioxkeH
B 45 xm ot Kazanu u n.r.t. banracu - B 100 km). Ha 3tux xe
MJIOMIAJIKAX OTOMpad 0O0pa3lbl TMOYBBI IJISi OMpEAeNiCHUs €&
(UTOTOKCUYHOCTH.

W3mepsmn puromMaccy U BBICOTY PacTEHHM, PaCCUUTHIBAIIH
UX OBOJHEHHOCTb. PacTeHus: BhICYIIMBAIU A0 BO3AYHIHO-CYXOT'O
COCTOSIHMS, U3MENbYAIM B MEJIBHUIE U CKUTAIA B My(eIbHOU
MEYH TSI TOTYIE€HUS 30711

Pe3yabTaTsl Hcciie10BaHUS.

B xone wuccrienoBaHusi MpPOBENM ONpEACNICHUE CTENEHU
9KOJIOTHYECKOTO 3arpsi3HEHUS MOYBEHHOTO CyOCTpaTa ¢ IOMOIIBIO
OuoTrecTa Ha MPOPOCTKAX Kpecc-canara. JHeprus MpopacTaHus
CeMsIH TecT-00beKTa BapbupoBaia oT 77 1o 97% oT KOHTpOIIS.
BcxoskecTs 1o mionaikam uccie0BaHus COCTaBUIIA CIIEAYIOMINN
yosiBaroruit psia: [1n. Nel (94,7%) > Tn. Ne7 (94,6 %) > I1n. Ne3
(93,7%) > Iln. Ne2 (92,6%). Cpennue 3HaueHUS (32 BCE MECAIIbI
WCCJIEIOBaHMS) JUIMHBI TMPOPOCTKAa HW3MEHsIach OT 2,6 ¢M Ha
wi.Ne3 1o 4,7 cm Ha .Ne 1 1 Ne7 (B koHTpone 3,6 cM). MoxxkHO
OTMETHUTH, UTO 00JIE€ YYBCTBUTEIBHBIM K KAaYECTBY IMOYBHI OBLI
pocCT Koperika TecT-00bekta. OH u3MeHsIcs oT Min 2,1 cM (aBryct
wi.Nel), o max 7,5 (mait maNe 1), (koutpons 4,9 cm). Ilo
CpPeIHUM 3HAUEHHUSM OTOTO TMOKaszareias ObLI COCTaBleH
cemyrommii ps: I 2 (3,6 em) > I, 1 (3,5 em) > I, 3 (3,4 cm)
> IIn. 7(3,3 cm). DUTOTOKCUYHOCTH MOYBHI € MIOMAA0K 1 u 3 ot
Mas K aBT'yCTy CTaOMJILHO MOBBIIIANACH, & B CEHTIOpE CHMXKAJIach;
C TUIOLIAA0K 2 U 7 U3MEHSIaCh HE3HAUUTEIIBHO.

Ornpezenenne MpoayKTUBHOCTH OMOMACCHI TOPIIA ITHYBETO,
Mapu OeJI0i, IUPHUIIBI 3aAITPOKHUHYTON MMOKA3aJ10, YTO HAUOOJBIITYIO
MPOTYKTUBHOCTH OMOMACCHI UCCIIeTYEeMbIE BUBI PACTCHUIN HMEIH
Ha riomaakax 2, 3 u 7. Tak, ceIpoil Bec ropiia NTUYLETO U Mapu
Oenoit Ha 1. 2 B cpeaHeM coctaBui 78,7 u 351,9 r, matn. 7 - 71
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1290 1, Ha . 3 - 59,6 u 249,2 r coorBercTBEHHO. PacreHus
IIUPHIIBI 3aITPOKUHYTONH MaKCUMAJIbHYIO MPOAYKTUBHOCTh UMEIH
Ha 1. 7 (c. bantacu) - B cpennem 95,1 r (min 13,3 r; max 194,9
r), 4to B 2-3,5 paza Oojble, YeM Ha OCTAJIbHBIX IUIOMIAIKaX.
Cpennsis BbicoTa coctaBmia 64,6 cm (min 26 cm; max 113,1 cwm),
yto B 1,5 pa3za Ooubliie, yeM Ha APYrux miomaakax. Beicora mapu
Oeiont Ha mromanakax 2, 3 u 7 - 34, 25 u 30 cM COOTBETCTBEHHO.
Pactenus ¢ momanok 1 u 4 umenu B 3-4 paza MEHbIIUN BEC U
BbICcOTY. Vcciemyembie BUIBI COPHBIX PACTEHUN OTIMYAIUCH 11O
o0mieil OBOJIHEHHOCTH TOOEroB, B CpeJHEM Yy Mapu OHa Oblia
Haubosee Beicoka 87-88, y ropma 82-85, a 'y mupunet 77-87%.
BaxkHpIM  OHMOT€OXMMHYECKHM  IIOKa3aTelieM  SBIISICTCS
30JIbHOCTh pacTeHusi. B nureparype ectb mHenue [3], uTo
30JbHOCTh ~ PAaCTEHHUH MOXKHO CUYMTaTh IIOKazareleM HX
MPHUCIIOCOOJICHHOCTH K JAaHHBIM  YCIIOBUSM, YeM OOJIbIie
30JIbHOCTh, TE€M JIy4Ille MPHUCIOCOOJICHO pacTeHHE K YCIOBHIM
npouspactanusi. ConepkaHue oOmeil 301l B Ouomacce
HCCJIIOBAaHHBIX BHUJIOB PACTEHUN CYIIECTBEHHO pPa3iMyaioch
(Tabn. 1). Tak B moberax M KOpHSAX IIMPHUIBI U Mapu CpeaHee
colepkanue 3o0mel Obuio B 1,5-2 pasza Belmle, YeM B
COOTBETCTBYIOIIMX OpraHax ropua. B 1enoMm y wucciemyeMbix
BUJIOB COJIEpKAHME 30716 B HAJ3EMHBIX OpraHax ObLIO BBIIIE, YEM
B KOPHSIX.
Tabmuma 1.
Conep:xaHue 30/1b1 B HCCJIEyeMbIX PACTEHUAX B
3aBHCHMMOCTH OT YCJI0BHii nmpou3pactanus, % Ha cyxoe
BelIeCTBO (CpeJHee 32 BereTallMOHHbIN Mepuo)

[ToGern Kopuu
Tnowanxu T'open | Mapsp | llupuna | I'open | Maps | Hlupuna
Nel 148 | 311 247 10 17,5 17,3
No2 14,4 | 27,5 23 105 | 17,2 15,1
Ne3 13,3 | 29,2 25,7 78 | 12,6 18
Ned 212 | 351 - 78 | 20,2 -
Ne5 12,8 | 29,2 21,7 9,8 17 15,5
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Ne7 151 | 29,8 22,2 8,2 | 158 16,1
Cpennee | 153 | 30,4 23,8 92 | 16,8 16,4

CpaBHeHue  mokasareiss  30JbHOCTM  pacTeHUH B
3aBHCHUMOCTH OT MECTa MX MPOU3PACTaHMSI HE BBISBHIIO YETKUX
3aKOHOMEPHOCTEH, MOKa3aTeld BapbupoBaiu. B moberax ropia
MaKCHMaJbHOE COiepKaHMe 30J1bI ObLIO Ha 1.4, y Mapu — Ha 1.1,
4, y mupunsl — Ha mi. 1 m 3. Bce ykazaHHblE IUIOIIAJKU
XapaKTepU30BAINCh BBICOKMM  ypPOBHEM  (DUTOTOKCHYHOCTHU
nouBbl. BricoKne moka3arenu 30JbHOCTH OPraHOB UCCIENYEMBIX
pacTeHMii, MOTYT CBUAETEILCTBOBATH 00 aKKyMYJISLIUU TSKEIbIX
METAIIJIOB U IPYTUX XUMHUECKHUX AJIEMEHTOB KaK U3 IMOYBBI, TaK U
u3 atmocepHoro Bo3ayxa. Panee Hamu ObLIO MOKa3aHo [4], 4To
OMpUIla W Mapb T[OKa3ajld BBIPAXKEHHYIO CIIOCOOHOCTH K
HAKOIUIEHUIO M TPaHCJIOKAllMM U3 KOPHEW B HaJ3€MHbIE OpPIaHbI
Cd, Pb u Cr, a ropen - uzbuparenpHo HakarumBath Fe, Cr u Co,
Jla’Ke TIPU HU3KOM COJICPKAHUHU MX TOJBIKHBIX (POPM B TIOUBE.

Yro KkacaeTcss CE30HHOM TUHAMUKM HAKOIUIEHUs oOrien
30J1bl, TO y TOpIa, Mapy U UIMPUILI C Mas MO UIOJIb OTMEYEHa
TEHJEHIMS K YBEJIMYEHHUIO 3TOro INokaszareis. Y Mapu Oesoi B
aBlr'yCTe CoJiepKaHue 30JIbl pe3KO CHUXkaeTcs (B 2-3 pas3a) Ha Bcex
yyacTKax HucciefoBaHus. TakuM o0pa3oMm, IPOBEJEHHOE
UCCJIEJOBAaHKE T10KA3aJl0, YTO MCCIIEOBAHHBIE COPHbIE PACTEHUS
XOPOUIO MPUCIIOCOOUIMCH KaK K YCIOBHUSAM CEJIbCKON MECTHOCTH,
TaK ¥ TOPOJCKOMN CpeIbl C BBICOKOW TEXHOT€HHOW HAarpy3Koi.

Jlumepamypa

1. 3aywunyena A.B., Yymanoea H.H. buoxumudeckue cBoiicTa
ceMssH Amaranthus retroflexus L. B KemepoBckoit obOmactu
//CopHble pacTeHHs] B M3MEHSAIOLIEMCS MHUpE: aKTyalbHbIe
BOTIPOCHI M3YYEHUsI Pa3HOOOPA3Hsl, MPOUCXOKICHHUS, IBOIFOIIHH:
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Arhipova N.S., Elagina D.S.
GROWTH AND PRODUCTIVITY OF BIOMASS OF
SOME HERBREATED PLANTS OF URBOCENOSIS
Kazan (Volga) Federal University
NSArhipova@kpfu.ru

The species we studied were Polygonum aviculare L.,
Chenopodium album L., and Amaranthus retroflexus L. has
feeding, food, decorative, technical, and medicinal value. The
study showed that soil phytotoxicity from urban study areas was
higher than from suburban areas. However, it is noteworthy that
the P. aviculare and Ch. album plants in urban and rural areas did
not differ significantly in biomass productivity and water content.
The ash content (% by dry matter) was 15 for P. aviculare, 30 for
Ch. album, and 24% for A. retroflexus. A. retroflexus and Ch.
album were distinguished by a higher content of mineral elements
in the aboveground biomass than the highlander.
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bekoes A.K., Mamaes B.U., 3.K. Ilazaeea, P.A /[3ecmenosa
THIPO®AYHA PYYBEB JI3AT'bAT/IOH
Cesepo-Ocemunckuti Yuueepcumem umenu Kocma Jlesanosuua
Xemaeyposa, Braoukasxas;
gifisk@mail.ru
B pabote conepkutcs napopManus 1mo ruapodayHe
«3a0myIuBIINXCs» O€3BIMAHHBIX PY4beB J(3arbaiioH.

Tepputoputo CeBepHoit OceTuu ycaoBHO JENAT HAa TOPHYIO
30Hy ¥ 30HY IIPEArOpHBIX paBHUH. ['OpHas 4acTb COCTOMT U3 5
xpeoToB boipmoro Kaskaza. Paiion nmepenoBsix Tpéx xpedToB, a
umeHHo Jlecuctsiii, [TacTOMIHBIN 1 ceBepHBIH CkiI0H CKaIUCTOro
XpeoTa, uMeeT OTJINYHYIO (U3UKO-KIIMMAaTHYECKYIO
XapaKTEpUCTUKY KaK OT BHYTPUTOPHOM YacTH, TAK U PaBHUHHOM.
Jlis BraroHecymux BO3AYIIHBIX Macc, NMPUXOJAIIUX C CeBepa
Ckanucteiii xpeber ¢ BbeicoTamu 10 3500 MeTpoB, sBIsieTCS
npupogHoi mnperpanor. I[losTromy HMEHHO B 3TOM panoHE
BBINAJAET caMoe 0OJIbIIOE KOJIMUYECTBO OCA/IKOB.

Mamepuan u memoowr. OOCNEeIOBaHbBl MEJIKHE PyYbU C
JOKIEBBIM IHTaHHEM. YacTo 3TM pydbM HE HMMEIOT CBOMX
reorpapuueckrux Ha3BaHUN. DTH PydybU UMEIOT PsJl HHTEPECHBIX
XapakTepucTUK. OHU MPOTEKAIOT MOCPENN IIUPOKOIMCTBEHHBIX
JIECOB, B 3aTEMHEHUU, YTO CHMKAET KOJMYECTBO BOJOpocieil. B
HUX MHOro omaaa (JIMCTheB M BeTOK). Boma B HuX
NPEUMYIIECTBEHHO 4YHCTas, Mpo3pauHas. Bo Bpemsi CHUIIBHBIX
JIOKIEN ypOBEHb BOJbl B TaKUX PYUbsX CHUJIBHO IOBBIIIAETCH,
uHorga B pasbl. [loacTunaromiasi MOBEPXHOCTh 3TUX PYUbEB
3a4acTyI0 — INIMHUCTHIE OTII0KeHUs. [[oaTOMy Bech omnaz BMeCTe ¢
KUBYIIUMU B HEM THAPOOMOHTAMM Cpa3y CHOCHUTCS BO BpeMs
CHWJIBHBIX JOXJeH. YacTbIMu SBIEHUSAMHU MIJI1 OTOrO0 panoHa
aBisAoTcs  cenu.  [loaTomy  uM3yueHHME AITHUX  BOJOTOKOB
npezcTaBisieT co0oi OonblIoi Hay4yHbIM HHTepec. B yactHOCTH,
UHTEpEeCHO, Kakas (ayHa [Uid HUX XapakTepHa, B KaKHUX
KonuuecTBax. Kak ckas3plBaeTcs Ha HEH CE30H JOXKAEH, M Kak
OBICTPO BOCCTaHABJIMBAETCS OHA TOCIAE HUX. OTOT HAaY4HBII
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MHTEpEC NPUBEI K HA4ally UCCIEAOBAHUSA HAMHU MEIKUX PY4YbEB
ropHoii 30Hbl CeBepHoit Ocerun. IlepBeiMu Hamu ObuUIH
oOcienoBansl Menkue pyubn Jl3arpanmoH y c. [[3yapukay,
TEKYIIHUX 10 CKIOHY Jlecuctoro xpedTa.

Puc. 1. PacnoJio:xkenue p. [3arbannon na kaprax Google.

Pezynomamer u  o0b6cyscoenue. OOcCnenoBaHHBIE HAMU
py4YbH OTJIHMYAIOTCS HEBBICOKOH ckopocthio Teuenus (0,3-0,5
M/CeK, NIeTHss TeMiepaTypa Bojbl - B peaenax 18 — 20° C. lno
BOJOTOKOB KaMCHUCTO-IICCYAHOC, KaMEHUCTO-UJINCTOC. B
HaCTOHLHeﬁ pa60Te HaMH1 NIPUBOJATCA IMTPEABAPUTCIIBHBIC TAHHBIC
BUJIOBOrO coctaBa pyubeB: Plathelmintes (Dendrocoelidae);
Hirudinea; Mollusca (Ancylus fluviatilis); Crustacea (Gammarus
pulex); Ephemeroptera (Baetidae, Heptageniidae,
Leptophlebiidae);  Trichoptera (Dinarthrum;  Hydropsyche,
Wormaldia, Glossosoma, Apatania, Potamophilax); Plecoptera
(Nemouridae, Leuctridae, Taeniopterygidae); Diptera (Simuliidae,
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Chironomidae), Coleoptera (Gyrinus distinctus).

Takum 00pa3zom, MpoBeIEHHBIE HCCIEAOBAaHUS MMOKA3alIH,
9T0 pydbu J[3arbanpioH OTIMYAIOTCS OOTraThiM  BUJIOBBIM
pasHooOpasuem — 4 Tuma, 6 kiaccoB, 9 orpsgamu u 19
cemeiictBamu. OOmiasi IMIOTHOCTh 3000€HTOCA COCTABISIET B
cpennem 80 — 100 9K3./M2.

Bvigoovi. ®ayHUCTHYECKHE CIHCKA — OCHOBA IS
OPOBEJCHUS  JIOJITOBPEMEHHOTO  MOHUTOPHUHTA  COCTOSIHUS
NpUPOIHON cpenbl [1], MO3TOMY H3ydeHHE BHUIOBOTO COCTaBa
rupodayHsl 00s3aTeNbHOE YCIOBUE MPU U3YYCHHH 3KOCHUCTEM
BOJIOEMOB, «0€3 KOTOPOTO THAPOOMOIOTHYECKUE HCCIICTOBAHMS
Mano3pdexkTuBHBI [2].

Jlumepamypa:
1. Bunbepe I''.I". O0Omme OCHOBBI U3yYSHHSI BOJHBIX YKOCHUCTEM /
[".I'. BunGepr. — JI. Hayka, 1979. — 273 c.
2. bpoockuii K. A. T'opusrit motok Tsab-11lans / K.A. Bponckuit. —
JI. Hayka, 1976. — 244 c.

A.K. Bekoev, V.I. Mamaeyv, Z.K. Tzagaeva, P.A. Dzestelova
HYDROFAUNA OF THE STREAMS DZAGALDON
The North Jssetian state university named after K.L. Khetagurov,
Vladikavkaz

Work contains information on hydrofauna of the "lost"
anonymous streams Dzagaldon.
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®YHKINOHAJIBHBIE IPU3HAKU JINUCTBEB HA
3AITIOBEJHBIX U UCITOJIB3YEMBIX JIYT'AX
HEHTPAJIBHO-JIECHOT'O 3AITOBE/ITHUKA
Mockoeckuii 20Cy0apcmeeHHvlil YyHUugepcumem umeHu
M.B.Jlomonocosa, buonozunecxuii paxynomem, kagheopa
2eobomanuxu
gavrilova.t. n@list.ru

Y nenbHas nmuctosas moBepxHocTs (YJIII), Hapsay ¢ npyrumu
(GYHKUMOHAIBHBIMU NIPU3HAKAMH, BaXKHA 17151 IOHUMAHHUS PeaKLiy
JIYTOBBIX PACTEHUH Ha X03sCTBEHHOE UCIIOIb30BaHue. OHAKO O

BapbUPOBaHNH ITHX IPU3HAKOB B MOMYJIALUAX U OTIUYUAX MMOMYIISAMH
OJIHOTO M TOTO € BHJIA B Pa3HBIX YCIOBHAX U3BECTHO HEMHOTO. Llens
3TOH paboTHI - BEIBUTH paznuuus B YJIII myroBeix pacTeHuii B
3aBUCHUMOCTH OT pexuMa ucnosibzoBanus. [lnomans nucra u YJIII
OBLTH M3MEpeHB! Y 24 BUIOB TPABSIHUCTHIX PACTCHUN Ha UCIIOIB3YEMBIX
Y BBIBEJICHHBIX U3 HCIIOJIB30BaHMs CYXOAONBHBIX JIyrax LleHTpansHo-
Jlecnoro 3anoBeanuka (TBepckas 001acTh), CXOAHBIX 10
¢nopuctudeckoMy coctaBy. st KaXK10ro BUAa MO JIUCTHSIM,
cOOpaHHBIM Ha MCIIOIb3YEMBIX JIyTax, Oblla pacCUMTaHa 3aBUCUMOCTD
VJIIT ot mnomaau. [Janee o napamerpam MOJy4YE€HHBIX
PErpecCUOHHBIX YPaBHEHHUH ObUIA PACCUUTAHBI TEOPETHYECCKHE
3nauenus1 YJIII anst nucteeB, cOOpaHHBIX Ha 3aIl0BEIHBIX JIyTax.
Teoperudeckue 3nauenus: YJII1 cpaBHIIN ¢ HAOII0JaAeMBIMU C
oMoIbio Kputepust ManHa-YuTHu. B pe3ysbTare ObUIH BBISIBIECHBI
YETBIPE IPYMIBI BUIOB C pa3HOH N3MeHYHBOCThIO Y JIIT.

CymiecTBOBaHHE JIYTOB B JIECHOM 30HE OOYCJIOBJICHO
JIesSTeNbHOCThI0  dYenmoBeka [1, 2]. Dtu  coolmiecTBa
XapaKTEePU3YIOTCS BBICOKUM Pa3HOOOpa3MeM MHOTHX TaKCOHOB
[2]. B mocmemnue moiBeKa HM3MEHEHHS B CIOco0ax
XO03MCTBOBAHUS TIPUBEIN K CEPHEZHOMY COKPAIICHHIO TIIOMIAIN
JYyTOB U YXYALICHHUIO UX COCTOSIHUS Ha BCell Tepputopun EBporibl
[2]. B 3amoBegHMKax TMpu MpeKpalleHud XO3SHCTBEHHOIO
MCIIOJIb30BaHUS JIyTa OABEPraloTCsl 3HAUUTEIbHBIM U3MEHEHUSM
[3, 4]. B HacTostee Bpems akTyajabHa MpodiieMa paroHaaIbHOTO
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UCTIOJIb30BaHUS JIYTOB, B YaCTHOCTH, HEOOXOMMOCTD BBINIACA UITH
CEHOKOIIICHHUS.

@DEHOTUIIMYECKUE TNPU3HAKK MIPAlOT BaXHYIO pOJIb B
OOBSCHEHUHN pEeaKlUU pacTeHUuN M (QUTOIEHO30B HAa U3MEHEHUE
TaKUX IapaMETPOB OKPYXKAlOIIEH Cpelapl Kak KIMMaT, PEXUM
WCIIOJIb30BaHUs, AHTPONOreHHble HapyuieHus [5]. OpHako o
BapbUPOBAaHUU D3THUX [PU3HAKOB B MOMYISALNUAX U OTIMYMSIX
MONYJISILUA OJHOTO U TOTO K€ BUJA B PA3HBIX YCIOBUAX U3BECTHO
HeMHoro [6]. Y nenbHas nuctoBas noepxHocts (YJIII), napsny ¢
IpyruMu  (YHKIIMOHAIBHBIMA TMpPHU3HAKAMHU, SIBISIETCS Ba)KHBIM
MHCTPYMEHTOM JUIsl IOHMMaHUsl peakLuu JYroBbIX PACTEHUI Ha
CeHOKolleHue [7].

Milla ¢ coaBropamu (2008) TpemIOKIIA METON IS
BbIJICTICHHS IBYX KOMIIOHEHTOB B u3MeHeHuu YJIII: 1) cBs3anHbII
C U3MEHEHUEM pa3Mepa JUCTbEB U 2) CBA3AHHBIA C JAPYTUMU
dakrtopamMu (HampuMep, C YCJIOBUSAMH SKCIEPUMEHTa). IDTOT
METOJl OCHOBAaH Ha COCTaBJIEHHM PErpPECCHOHHOIO ypaBHEHUS
3aBUCUMOCTH MAacCChl JIUCTa OT €ro IUIOUIaJN C UCIOJIb30BaHUEM
CTENEeHHON (QYHKIUU:

M=aAp,
rae M — macca nucta, A — IUIoIIaib JINCTA, o U 3 — perpecCuOHHbIE
KO3 QULMEHTHI, BBIYMCICHHBIE [UI1 pPAcTEHUH B KOHTpOJIE.
CpaBHEHHE pacCUMTaHHBIX TEOPETHUUYECKH M HAOJI0aeMBbIX
3HAYEHUM MTO3BOJISIET BBIABUTH M3MeHEeHUs B YJIII, He cBsA3aHHbIE
C U3MEHEHHUEM pa3Mepa JIMCThHEB.

Llenp Hameit paboThl — BeIABUTH paznuuuns B YJIIT myroBeix
pacTeHuid B 3aBUCUMOCTH OT pEXKHMa HCIOJb30BaHUA. MbI
M3MEPHWIIN TUIOIIAJIb JINCTA U YIEIbHYIO JIUCTOBYIO IOBEPXHOCTD Y
24 BHUIOB TpPaBSHUCTBIX pACTEHUH HaA UCHOJIb3YEMBIX U
BBIBEJICHHBIX W3  WUCIOJb30BAaHUS  CYXOJOJBHBIX  JIyTrax
[lentpansHo-Jlecnoro  3amoBennuka (TBepckas — o0nacth),
CXOJHBIX MO (IIOPUCTHYECKOMY cOCTaBy. Mpbl cobupanu
HOPMAaJIbHO Pa3BUTHIE JINCThS CPETHETO pa3Mepa C pa3HbIX 0COOEH,
pacrojIOKEHHBIX HA PACCTOSIHUM HE MEHee 1 M Ipyr OT Apyra, Ha
4 3anoBeIHbIX U 4 UCIIOJIb3YEMBIX Y4aCTKaX CYXOJOJbHBIX JIYTOB,

68



IIOBTOPHOCTb COCTABUJIA HE MEHEE 5 JIMCThEB Ha BapuaHT. Bcero
obu10 cobpano 1137 o6pasmoB. [ Kaxa0ro BUAA MO JIUCTHSM,
coOpaHHBIM Ha MCHOJB3YEMbIX Jyrax, ObUla paccuMTaHa
3apucumocTts YJIII or mimomanu nucra [8, 9]. [amee mno
napamMeTpaM IOJYYCHHBIX PETrPecCHOHHBIX YpaBHEHHUU OBbLIH
paccuMTanbl Teoperuueckue 3HaueHus YJIII gusa  nucrtees,
coOpaHHBIX Ha 3aloOBEAHBIX Jyrax. Teopernueckue 3HAYCHUS
VYJIIT cpaBHWIM ¢ HAOIIOAAEMBIMH C TTIOMOIIBIO KpUTEpHs MaHHa-
YutHu. HazBanust BUJI0B COCYAUCTBIX pacTeHuUil puBeaeHsl 1o C.
K. YepenanoBy (1995).

B pesynbTate ObUTM BBISBICHBI YETHIPE T'PYIIIBI BHIAOB C
pa3znoii u3meHunBocthio YJIII. K mepBoii rpymnme otHeceHsl 12
BunoB (Centaurea jacea, Dactylis glomerata, Deschampsia
caespitosa, Galium mollugo, Geranium palustre, Hypericum
maculatum, Poa angustifolia, Potentilla erecta, Ranunculus acris,
Stellaria graminea, Succisa pratensis, Trifolium medium),
momans aucteeB U YJIII KOTOpBIX HE 3aBHCENM OT PEKHUMA
UCIIONb30BaHusd. Bropas rpynma BKiIO4YaeT JBa  BUAA
(Anthoxanthum odoratum, Leucanthemum vulgare), aucThs
KOTOPBIX Ha 3allOBEAHBIX y4acTKaX UMeNH  OOJbIIYIO
(Leucanthemum vulgare) wmm wMensmyo (Anthoxanthum
odoratum) miomans, a ux YJIII u3MeHsIach B 3aBUCHMOCTH OT
IJIOMIAH JINCTA, YTO HE CBA3AHO C PEKUMOM HCIOJIb30BaHuA. K
TPEThEH TpPyNIEe OTHECEHbl S5 BHUAOB, JIUCThS KOTOPBIX Ha
HCITOJIB3YEMBIX U 3aIIOBEHBIX JIyrax HE OTIIMYAIHUCH 10 pa3Mepy,
HOo ux YJIII 3aBucena or pexuma HMCHOJIB30BaHUS M 3HAYMMO
omnyaigace ot oxugaemorr B Oonbiryro (Achillea millefolium,
Centaurea phrygia, Festuca pratensis, Galeopsis tetrahit) wm
menbinyto cropony (Veronica chamaedrys, Achillea millefolium).
B uerBepTyro rpymmy BKIOUeHbl 5 BuAoB (Agrostis tenuis,
Melampyrum nemorosum, Phleum pratense, Plantago lanceolata,
Rumex acetosa), nuCThS KOTOPHIX HA WCIONB3yeMbIX H
3al0BEIHBIX JIyrax MMenu pasHele pasmepsl, U YJIII xoTopeix
paznuyanach B 3aBUCHUMOCTHM OT peXHMa HcHoib3oBaHus. He
OOHapyXeHO pa3IU4MUil MO0 HCCIEeIyeMbIM MapaMeTpaM MEeXAy
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3lIakaMH ¥ Pa3HOTPaBbEM, a TakKe BBICOKOPOCIBIMH U
HU3KOPOCTBIMA BUJAMH pacTeHHUil. B03MOXKHO, BbISIBICHHbBIC
pasnuyuus B YJIII cBA3aHBI HE TOJIBKO C PEKUMOM, HO U C IPYTUMHU
9KOJIOTMYECKUMHU (paKTOpamH.

Obpabomka OauHbIX U HANUCAHUE MEKCMA GbINOIHENbl NPU
¢unarncosotl noooepocke PODU ¢ pamkax nayunoeo npoekma Ne

19-04-00799.
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Gavrilova Tatiana, Cherednichenko Oxana, Elumeeva Tatiana
FUNCTIONAL TRAITS OF LEAVES AT ABANDONED
AND MANAGED SITES IN CENTRAL FOREST
RESERVE, NW RUSSIA
Lomonosov Moscow State University, Faculty of Biology

Along with other functional traits, specific leaf area (SLA) is a crucial
tool to assess the response of meadow plants to the type of
management. However, the variability of leaf traits across habitats is
poorly studied. Our study was aimed to reveal the difference between
SLA of herbaceous plants at abandoned and managed sites in Central
Forest Reserve. We measured leaf area and SLA of 24 herbaceous plant
species on abandoned and managed upland meadows with similar
floristic composition. The statistical analysis was conducted in R
environment. Based on the data for each species at managed sites the
coefficients of the regression equation were determined and further
used to calculate expected SLA at abandoned sites. To compare the
observed and the expected SLA at abandoned sites the Mann-Whitney
U-test was applied. We identified four groups of species with different
SLA variability.
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BrImionHeH cpaBHUTENHHBINA aHATTN3 COOOIIECTB THE3 MUK CS TITHUI]
MaJbIX roposioB KanmnauHrpanckoit oomacti — KpacHo3HameHcKa u
Hemana. OnpenesieHbl OCHOBHBIC MTapaMeTPhl COCTaBa U CTPYKTYPBI
COOOIIIECTB, BKIIFOYAsi MHAEKCH BUIOBOTO OOTaTCTBa U
JMIOMHHUpOBaHWs. JaHa oreHKa crienu(uKu COOOIIECTB B 3aBUCIMOCTH
OT 0COOCHHOCTEH ypOoaHadTa KaXaoro ropoaa.

Jl1s moHUMaHusI MEXaHU3MOB TIpolecca ypOaHU3aluu MTUI]
HeoOXxoauMa MHGOpPMAIHs O COCTaBe U CTPYKTYpE COOOIIECTB
THE3JAIIMXCS ~ NOTULl  TOPOJOB  Pa3jMYHOM  IJIOLIA/H,
OTJIIMYAIOMINXCS JIOJIEH 3€IEeHBIX HAaCaXIEeHHUH, YHCICHHOCTBIO U
IUIOTHOCTBIO HACEJIEHUS, XapaKTepOM U IUIOTHOCTBIO TOPOJICKOM
3aCTporku U Tp. ABU(ayHa NaBHO U MOAPOOHO H3Yy4aeTCs B
METaIoJINCaxX, FOpoIax KPYMHBIX U CpeIHUX pa3Mepos [1, 2, 3 u
MH. Jp.], HO B MaJbIX TOpOJax, SBISIOMIUXCS 3a4acTyIO
HaYaabHBIM (PUIBTPOM JIS BHIOB B TMPOLECCE OCBOCHUS
ypOomanamadrta, uccieoBaHUN MpakTUYecKn He Beaercs. Kak
pellkoe HCKIIOYEHHE MOXKHO paccMaTpuBaTh 0030p COCTOSIHUS
TOPOZICKON TOMYJISIIAH BIXUPS BO BCEX 0€3 MCKITIOYSHHS TOPOAAX
Kanununrpaackoii obnactu [4]. Takast cutryarnust oOeAHSIET HAITU
NPEJCTAaBICHUS O MEXaHM3Max BCEJICHHUs MNTHUI[ B TOpOJa, UX
afantanusax K ypoonanamadty. UMEHHO B MalbIX ropojaax, Tae
npeoOpa3oBaHHbIe OMOTOIBI TECHO COCEACTBYIOT C (hparMeHTaMu
MPUPOJIHBIX, MOTYT OBITh BBISIBICHBI MEXaHU3MBI ITEPEX0/1a BUIOB
K YCHCIIHOMY (OPMHUPOBAHUIO TOPOJCKUX IMOMYyJISAIUHA U
cnenupuIecKuX OPHUTOLIEHO30B B ypOomanamadre.
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Llenpto maHHOM paboOTHI ObLIa XapaKTEPUCTHKA COCTaBa U
CTPYKTYpbI COOOIIECTB THE3AIIUXCS NTHUI ABYX MajbIX FOPOJIOB
Kanununrpanckoit o6nactu — Kpacnoznamencka u Hemana.

I'opon KpacHo3nameHck — miomanas 8 kM2, HaceleHue 3,2
TBIC. YellL., IOTHOCTH 404,6 uen./km2 [5]. [Ipeobnanaer 3acTpoiika
ocoOHsikaMu B 1-2 »Taka, ¢ OOIIMPHBIMU TNPUYyCaTeOHBIMU
YYaCTKAMH. Crenenb 03€JICHEHUS OuYeHb BBICOKas,
MIPOMBINIJICHHOCTh B TOPOJIE OTCYTCTBYET.

I'opon Heman — mmomane 14 km2, nacenenue 10,9 Toic. ven.,
MJIOTHOCTh HAaCeJICHUS 778,6 uen./km2 [6]. T'opon
XapaKTEepPU3yeTCsl COUeTaHUEM HEBBICOKOHM (1-5-Tu 3TaxHOIf), HO
IUIOTHOM 3aCTPOMKH, OOMIIMEM OKYJIbTYPEHHBIX M 3aMylIEHHBIX
3€JICHBIX ~ HACAXACHWH, HamuyheM OOMIMPHBIX  BOJIOEMOB,
HE3HAYUTENbHBIM PA3BUTHEM IPOMBIIUICHHOCTH.

B mnepuoxn c¢ 2015 mo 2018 rr. B oboux roponax
BBITMOJHSUIUCH YYEThl MapIIPYTHBIM METOJOM. JIMHUS TPaHCEKThI
OXBaThIBAJIa TUMUYHBIE OMOTOMBI TOPOJIOB: YJHUIIBI C TJIOTHOU H
HEIUIOTHOW 3aCTPOMKOM, cajibl, MApKOBbIE 30HBI. J[T1HA OCHOBHOI
TPAHCEKTHl B Ka)XJOM M3 TOpofoB cocTaBisiiaa 2,0 KM, MIMpHUHA
yueTHoM nosnocsl — 0,1 kM.

Coo0LIecTBO OIIEHMBAIOCH C HWCIOJIB30BAHHEM HHIIEKCOB:

S—1
BH10BOrO GorarcTBa Mapraneda: Dyg = '(lnN)

, A S — KomM4ecTBO BUIOB, N - CYMMApHO€ 4YHCIIO

. N
YUTeHHBIX 0cobelt; nomuHupoBanus beprepa-Ilapkepa: d = %,

rae Nmax — yuciio ocobel Hanbojee MHOIOYMCIESHHOTO BUIA.

Jnst  omeHKM  CXOJACTBA  COCTaBa  OPHUTOIIEHO30B
WCIIOJIb30Banu nHjekc bpayn-bnanke: IB = ﬁ, b=>c

, TJIe @ — YMCJI0 OOIMX BUJIOB IS IBYX CIIUCKOB; b — uncio
BUJIOB TOJBKO BO BTOPOM CIIMCKE; C — YMCIO BUJIOB TOJBKO B
MIEPBOM CITHCKE.

OCHOBHbIE TApaMETPbl OPHUTOLIEHO30B THE3IAIIMXCS HTHI]
CpPaBHUBAEMBIX TOPOJIOB MIPEACTABICHBI B Ta0M. 1.
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Tabmuna 1.

IMoxa3aTesin CTPYKTYPHI COOOIIECTB THE3ASAIIMUXCS NTHI[ TOPOIOB
Kpacno3znamencka u Hemana 3a nepuoa 2015-2018 rr. mo 1aHHbIM
Y4€TOB HA CTAIHOHAPHBIX MapIIPyTax

[Toxa3zarenp r. KpacHo3HameHck r. Heman
KonuuectBo BU10B 21-28 21-22
CymmMmapHas
IJIOTHOCTh 450498 704£85
HaceJICHUSs, map/Km?
Aonsd euzos. 18-32 48-60
CHUHAHTPOIIOB, %
Homns
JIEHAPOPHIBLHBIX 60-70 36-46
BUI0B, %
Jomunupytommii Bu | OOBIKH. 3eNeHYIITKa Cuzbiii romy0b
(3a 4 roma) Chloris chloris Columba livia dom.
[TImoTHOCTH
HaCEJIeHUS 4048 177458
JOMHUHHUPYIOIIETO
BUJA, Tap/KM?
WHpexc BUIoBOro
oorarcrBa 3,54 2,73
Mapraneda
WNupeke

JIOMUHUPOBaHUS 0,13 0,25
Beprepa-Ilapkepa

Jns  MeHpmiero - mo  IUIOMIaAM, — KpaiiHe — cmabo

ypOanuzupoBanHoro KpacHo3HameHCKa XapakTepHO OOmbIee
YHUCIO BHUJOB B COCTaBE OPHHUTOIEHO3a, OONBLIMIA YpOBEHb
BUJIOBOIO 0OOrarctBa, OuY€Hb BBICOKAs JOJS ACHIPO(UIBHBIX
BUJIOB, HAJIWYME B COCTaBe COJAOMHHAHTOB Hapsly C BHJAMHU
cuHatpornamu (IOJIeBOM BopoOeit Passer montanus, 1oMOBBIH
BopoOeii P. domesticus, cusslii roy0b) geHAPOGUIEHBIX BHIIOB, B
gucie kotopeix 3s0muk Fringilla coelebs, espomneiickuii Brropok
Serinus serinus, yvepaoronossii meron Carduelis carduelis.
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CocraB siipa MECTHOTO OPHMTOLIEHO3a JIOTUYHO OTPAXKaeT
cnenuduky ropoxackoro janamadta r. KpacHozHameHcka, T1e
OUYCHb BBICOKA JOJS Pa3sHOOOPA3HBIX 3EJIEHBIX HACAXKACHUU —
CaJIoB, CTaporo ApPeBOCTOsA (MapK Ha Kiaalulile, MPUAOPOKHBIC
ajyien), IPUPEUYHbIX JIECOKYCTaPHUKOBBIX 3apPOCIIEH, IyCThIpEH.

OpuurtoneHo3 r. Hemana, Oonee KpymHOTO U TIUIOTHO
3aCTPOEHHOI0 TOpOJa, C HAJIMYUMEM KBApPTAJIOB S-TH 3TAXKHOU
3aCTPOMKHM  XapakTepu3yercs 0Ooyee BBICOKOH IUIOTHOCTBIO
HACEJCHUs MTHUL, 3HAYUTEIHHBIM YPOBHEM JIOMHHHUPOBAHUS
€aMOro MHOTOYHCIIEHHOTO BUA (CU3bII TOIyOb), BEICOKON JoJei
COJJOMUHAHTOB W3 YHCJIAa BHJIOB-cHHATporoB (Tanka Corvus
monedula, momoBbIi W TOJAEBOHM  BOpoObM).  KMMeHHO
CUHAHTPONHBIE BHUJABl ONPEIEISIOT 0o0Jiee BBICOKYIO OOLIyIO
IUIOTHOCTD HacesleHus nTull B r. Hemane.

[Tokazatens unaekca bpayn-bnanke coctaBun 0,7. Taxoit
MOKa3aTelb XapaKTepU3yeT OTHOCHUTEIBHO BBICOKYIO CTENEHb
CXOJCTBA  COCTaBa  OPHUTOLICHO30B  THE3JAIIUXCS  ITHUI]
UCCJIETyEeMbIX TOPOJIOB.

B ommmume ot r. Hemana B r. KpacHo3HameHCke He
c(OpPMHPOBAHbI CHEIMATU3UPOBAHHBIE T'OPOACKHE MOMYJISIUH
Baxupst (Columba palumbus), psOounnuka (Turdus pilaris),
yeproro apo3ma (T. merula). [Ins o6oux ropogoB XapakTepHa
OYCHb HHM3Kas IUIOTHOCTH HaceseHus copoku (Pica pica) u cepoii
Bopons (Corvus cornix).

Pacmmmpenune ciekTpa nccienyeMbIx ropoioB O FPaTueHTy
TUIONIA/I U CTENEHH JOMHUHHPOBAHUS B HUX YPOaHHUCTHYECKHX
AJIIEMEHTOB IMO3BOJIUT 0o0Jiee OOBEKTUBHO OLIEHUTH IMPOIECCHI
ypOaHU3aluu NTUIl U MEXaHU3Mbl (DOPMHPOBAHHS TOPOJCKHX
MO YJISLIAMN.
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Grishanov G.V., Luzyanina A.G.
STRUCTURE AND COMPOSITION OF THE BREEDING
BIRD COMMUNITIES OF SMALL CITIES IN THE
SOUTHEAST OF THE BALTIC REGION
Immanuel Kant Baltic Federal University, Kaliningrad, Russia

Comparative analysis of the breeding bird communities of two
small towns in Kaliningrad oblast (Krasnoznamensk, Neman)
was conducted. Main parameters of structure and composition,
species diversity index and dominance index included, were
defined. Assessment of community specifics based on urban
landscape characteristics of each town is given.
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COOBHIECTBO BECXBOCTBIX AMOUBUN
JAPBUHCKOI'O 3AIIOBEJHUKA
'\®IrBEOYBO «Yepenoseykuil 20cydapcmeentblii yHueepcumemy
2@I'BY «Jlapeunckuii 20cy0apcmeentbiii 3an08eOHUK»
valentinadigalova@gmail.com; dmitriisadokov@gmail.com

ITo pesynpTaTam uccnenoBanuii 2017-2018 rr. npeacraBieHo
OduoTonMyeckoe pacrpeaesieHne 6ecXBocThix aMmpuonii Ha TeppPUTOPHH
JapBuHCKOro 3anoBeHuka. [lokasaHo, 4To B 3alIOBEIHUKE OOUTAIOT 5
BUJIOB OecXBOCThIX aM(puOmii. Bo Bcex MecToOOMTaHUAX MpeodiagaeTt

OCTpOMOp/Iast JIATYIIKA.

B Jlapsunckom 3amnoBennuke ¢ 1947 r. mo 2002 r. Benuch
UCCJIEIOBaHMSI YMCIEHHOCTH U OMOTONMYECKOTO paclpeaeaeHus
amuOMil Ha Tpex CTAIlMOHAPHBIX MaplIpyTax, B KOTOPBIX ObLIN
IpEJICTaBICHbl TUIIMYHBbIE OWOTOIBI 3amoBeqHHKA. B mepuon
Hamux wucciaenoBanuii  (2017-2018 rr.) Owuia mpoBeneHA
MHBEHTapH3aIus (bayHbI u U3Y4EHbI 0COOEHHOCTH
pacmpezeneHus: 6ecXBOCTHIX aMPHOUH.

UccnenoBanue mnpoBOAMIOCH B pailoHe a. Bopok,
PacroI0KEHHOU B IOT0-3alaIHOM YacTH 3allOBEHHKA B IIEPUOJ C
utoHd no asryct 2017-2018 rr. Yyer ocymecTtBisuics Ha 3
MIOCTOSIHHBIX MapIIpyTax, 3ay0xeHHbIx ML.JI. Kaneuxoii [1] B 1947
T.

Mapmpyt Nel qnunoii 3,1 km (mmomaneto 0,9 ra) mpoxoaut
MIPEUMYIIIECTBEHHO 10 BEPXOBOMY C(harHOBOMY OOJIOTY C COCHOM
C HeOONBIIMM y4YyaCTKOM HHU3MHHOTO 00J0Ta B KOHIE,
IIPEJICTABIEHHOIO COCHOBO-EJIOBBIM BaXTOBO-TPaBSIHBIM JIECOM.
Mapmipytr Ne2 mnporskeHHocTbio 2,9 kM (mnomans 0,87 ra)
IPOJIOXKEH B AKOTOHHOW 30HE MeXay OOJOTHBIM MAacCHBOM U
MEJIKOJIUCTBEHHO-COCHOBBIM JiecoM. Mapmpyt Ne, 3 mnunoii 3,9
KM (momansio 1,2 ra), MpPOXOAUT BJAOJb BBICOKOTO Oepera
PribuncKoro BOJOXPaHUIINILA, IIPEJICTaBJICH XOpOLIO
JIPEHUPYEMBIMH BBITSHYTHIMU MECUAHBIMU I'PAJIAMU C COCHOBBIMU
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U MEJKOJUCTBEHHO-COCHOBBIMM JIECAMH C IallOPOTHUKOM
TPaBsIHO-3€JICHOMOIIIHBIMU Ha MOA30J1aX.

[Ipu npoxoxAEeHUN MapIIPYTOB, BCE OCOOU OTJIABIUBAIUCH
pyKaMmHu U ¢ momouibio cauka. llluprHa yueTHoM JIeHThI COCTaBUIIa
3 wm. Ilpumensnoch NPMXU3HEHHOE oOmNpeneieHue BUAOB. B
KayecTBE OCHOBHOIO IIOKa3aTensi YHMCICHHOCTH ObUT BBIOpaH
MOKa3aTeb IUIOTHOCTH HaceneHus ampuouii — ocobeit Ha 1 ra [3].

Buooeoe  pasnoodpasue. Bcero Ha  TeppuUTOpUU
3aroBeIHUKA 3apETUCTPUPOBAHO 5 BHJIOB OECXBOCTHIX aM(pUOHIA:
octpomopaas ssarymka Rana arvalis (Nilsson, 1842); tpaBsiHast
asrymika Rana temporaria (Linnaeus, 1758); npymoBast jisryiika
Pelophylax lessonae (Camerano, 1882); o6bikHOBeHHast xaba Bufo
bufo (Linnaeus, 1758); oObikHOBeHHas decHouHwuia Pelobates
fuscus (Laurenti, 1768) [2]. B meproa nmpoBeaeHus HCCIeI0BaHNI
Ha CTAIlMOHAPHBIX MapuIpyTax OOBIKHOBEHHAs YECHOYHHIIA HE
BCTpEYaIach.

buomonuueckoe pacnpedenenue.

OObikHOBeHHas1i :kaba oOuTaeT BO Bcex OuoTONmax
obcnenoBaHHBIX MapiIpyToB (puc. 1). Camas BbICOKas NIOTHOCTH
HacesieHus Oblia oTMeueHa Ha MapupyTe Ne3 B 2018 r. B mepuos
MUTpALlUM  CETOJIETOK, OOBIYHO K€ OOBIKHOBEHHas >kaba
npeanounTaeT Ooniee BiIaXHble OWOTOMbI Ha Mapmpyre Nel
(yuacTok 3a0osoueHHoro jieca). B 2018 r. »xaba Oblia HaifieHa Ha
Mmapiipyte No2 Taxke B 3a00JI0UEHHBIX CTAIUsX.

IIpynoBasi Jasirymka Oblla OTMEYEHa TOJIBKO Ha 3
Mapuipyte (puc.2). DTOT MapUIpyT COCTABJICH U3 HAaUOOJee CyXUx
CTallMii, OH HAaXOJIUTCS Ha Oepery BOJOXpaHWIHWIIA, B 3aJIUBaX
KOTOPOTO HEPECTHTCS W B JICTHUU MEPUOJA KOPMHTCS MPYyI0Bast
JATYIIKA. DTOT BU ObUT BCTPEUEH TOJIBKO B JOK/JTUBBIN TIEPHO/I,
B HErNMyOOKUX TMpOorpeBaeMbIX IyxkaxX. OcCTalbHBIE MapIIPYThI
HEOJIaronpusATHBI JUISl IPYI0OBOM JISITYIIKH, TaK KaK HE COJEpKaT
OTKPBITBIX MPOTPEBAEMBIX BOJIOEMOB U OOJBIINX TYyXK.
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KonuvectBo ocobeii Ha rekrap

o ] |

MapuwpyTt 1 MapwpyTt 2 MapwpyT3 Mapwpyt 1| Mapwpyt 2| MapwpyT3
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Puc. 1. O6uame Bufo bufo Ha Tpex cranmonapHbix MapmpyTax
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Puc. 2. O6uame Pelophylax lessonae Ha Tpex craumoHapHbIX
MapumpyTax

OcTpomopaast IArymKka — caMblii MHOTOYHMCIIEHHBIM BUI
BO BceX IMpencTaBieHHbIX Ouortomax (puc.3). [Ipemmountaer
HaunOoJiee BIakHble cTaluu. Ha mepBom MapuipyTe BcTpeyaercs B
3a00JIOYEHHOM JIeCy; Ha BTOPOM MaplIpyTeé — B HHU3HHHBIX
y4yacTkax, Ha nepudepun 00JI0Ta U jieca; Ha TPETbeM MapIIpyTe
0OBIYHA BO BPEMEHHBIX M MOCTOSHHBIX JTyXkKaX, Pexe BCTpeuaeTcs
BJIJIA BJIQXKHBIX CTallUH.
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Puc. 3. Ooname Rana arvalis Ha Tpex cTanHmoHapHBIX MapHIpyTax
TpaBsinas aArymka Obla BCTpeueHa Ha Bcex MapuipyTax B 2017
r. u Ha AByX — B 2018 r (puc. 3). Haubonee pacnpoctpaneHa B
3a00JI0YEHHBIX CTalUsIX — HAa MEPBOM MapuipyTe B HHU3HHE
3a00JIOYEHHOTO Jieca, Ha BTOPOM — B TOISIHBIX YYacTKax
BepxoBoro Oonorta. Ha Tperbem mapuipyre BcTpedyaercsi KpaifHe
penKo, B OCHOBHOM, BOJHM3M MepechIXaroumx Jyx. [lnoTHocTh
HaCeJICHHS 3HAUYUTEIILHO HIKE, YeM Yy OCTPOMOPJIOH JIATYIIKH BO
BCEX MPEJCTABICHHBIX OMOTOMAX.

3

r
(%3]
|

]
I

[
I

o
n
|

Konuvecrso ocobei Ha rekrap
__)—i
w
;

MapuwpyT 2

[e=]

MapuwpyT 1 MapuwpyT3 IVIapLupyTl MapuwpyT 2 MapuwpyT 3

2017 2018
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The biotopic distribution of tailless amphibians was studied in the
Darwin Reserve in 2017-2018. There are 5 species from order Anura.
The moor frog (Rana arvalis) predominates in all habitats.
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OopeabHbIX JIECOB, HAXOAALINXCS B HEITOCPEICTBEHHOM
OJIM30CTH OJHOTO U3 KPYMHEUITNX KOMOMHATOB [IBETHOM
MeTannypruu B Poccuiickoit @deneparnuu — komOuHaTa
«CeBeponukenby (T Monueropck, Mypmanckast 06:1). I maBHbIMU
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3arpsI3HSIOIIMMH ar¢HTaMH SIBJISTIOTCS [TOOOYHBIC TPOTYKTHI
nepepadOTKH IIBETHBIX PYII U BHITUIABKH METAJUIOB!
nojumeratnaeckas mbutb (Cu, Ni, Co) u quokceua cepsi (SO2).
B Hacrosimeit paboTe mpeacTaBieHbl MaTepHUaibl, TOJYYCHHBIC B
X0/J1€ MOoJIeBbIX uccienoanuii B 2015 — 2018 rr.

Cocua ooObikHOBeHHas (Pinus sylvestris L.) sBisercs
[JIaBHOM JlecooOpasyromieil mopoaod Ha EBpomeiickoil vactu
CEBEPHOU Talru (HapsiLy C IPYrdM BUIOM — €JIbI0 CHOUPCKOM
(Picea obovata Ledeb)), uro mo3Boasier wmcmoap3oBaTh ee B
KayecTBE MOJEIBHOIO BHJA MPU M3YYEHUH JUIMTEIbHBIX
W3MEHEHUH, MPOUCXOIANIMX B Ta&XHbBIX Jecax EBpomeiickoro
Cesepa (B TOM UnCIIe BEI3BAaHHBIX aHTPOIIOTEHHBIMHU (PAKTOPAMH).
Takxe cienyer OTMETUTh, YTO JAHHBI PETHOH — MECTO
pPACTIONIOKEHUST ~ KPYIMHBIX  MPOMBINUICHHBIX  MPEIPUSATHA
(HanOosnee 3HAYMMBIMU B JAHHOU paboTe SBISIOTCS MPEITPUITHS
10 0OOTAIEHHIO U BBITUIABKE IIBETHHIX METAJUIOB). MccnenoBanus
M0 OIICHKE HEraTMBHOTO BO3/EWUCTBUS Ha OOpealibHbIe COCHOBBIE
Jeca 0TX0JlaMHU MPOMBIIIJIEHHOTO POU3BO/ICTBA B HAlllEH CTpaHe
HanOoJiee aKTUBHO MPOBOMINCH HauuHast ¢ 70-x rooB XX Beka
[4, 5, 6]. [To naHHBIM psia WCCIEIOBAHWN HAYMHAS CO BTOPOU
nojoBUHBI 90-x ro0B XX Beka KOMOMHAT 3HAYUTEIBHO CHU3WI
KOJMYECTBO  a’pOTEXHOreHHbIX  BbIOpocoB  [1].  Takxke
HaOJI0aeTCsl HEKOTOPOE CHI)KEHUE COJCpXKAHUSA TAKEIBIX
METAJIJIOB B [TOYBE U aCCUMUJISILIUOHHBIX OpraHax pacTeHui [2, 3].

Ilenp paboTbl — COBpEMEHHast OIEHKa COCTOSHUS
JIPEBECHOTO  sipyca  COCHOBBIX  JIECOB,  IOJBEP>KEHHBIX
BO3JCUCTBUIO  a’POTEXHOTEHHBIX  BBIOPOCOB  KOMOMHaTa

«CeBepOHUKEIbY.
OOBEeKTOM HUCCIEeNOBaHUI  SBJSIOTCS — JIMIIAHHHUKOBO-
3eHOMoOITHbIe cocHoBbie Jeca Ill- IV kmaccoB Bo3pacra,

HaxXoJslIMecs Ha pa3iMyHOM yJaleHWH OT KoMOMHaTa

«CeBepoHukenp» (umnaktHas W OydepHas  30HBI) U

COOTBETCTBEHHO PAa3IMYHON CTENEHN HAPYIIEHHOCTH.
Matepuanbl ObUIM TOMYYEHBI B XOJI€ IMOJIEBBIX CE30HOB
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2015, 2017 u 2018 romoB Ha 4 MOCTOSTHHBIX TPOOHBIX TUIOIIAAX
(IIIIII), opueHTUPOBAHHBIX IO TpPATUEHTY 3arps3HEHUs] OT
MCTOYHHKA IMUCCUH K (DOHY B CEBEPHOM H F0’KHOM HAIPaBIICHHUH:
[TITIT 100 — 10 xwm, TITTIT 29 — 15 M, TITIIT 270 — 25 xwm, [T
3 — 35 xm. /IBe mpoOHbIe momaay ObUIH 3aJI0KEHBI CeBEpHEe
HCTOYHUKA 3arpsi3HEHUS, J1Be oKHee. DTa coBOKymHOCThH [ITIIT
MOJKET JaTh NPEJCTaBlIeHHE 00 aHTPONOTEHHOM H3MEHUYMBOCTH
COCHOBBIX JIECOB JJAHHOT'O PETHOHA.

Ha paHHBIX TOCTOSHHBIX NPOOHBIX IUIOMIAASX OBLUIH
MOJyUYeHBl  XapaKTEepUCTUKHU JIpeBecHOro spyca. Cremyer
OTMETUTh, YTO K SpPyCy APEBOCTOS Mbl OTHOCWIHM BCE 0cCo0W,
necoobpa3yroliei mopoabl, UMerolue Ha Beicote 1,3 M auamerp
ctBona 4 cM u 6onee [7, 8]. Taxxke 1y Bcex ocobelt ApeBOCTOs
OBLIM OTpeseNieHbl IUaMeTp CTBOJIA, BHICOTA JiepeBa U KaTeropus
coctosiHUsl (ObUIM BBIJENEHBI 5 KaTeropuid cocrtosHus: | —
3nopoBeie ocobu; |l — ocnmabmenneie ocobu; Il — cuiabHO
ocnabnenHele ocodbu; IV — yceixatommue ocobu; V — cyxue
0ocoOm). AHaM3UPOBAIaCh BUTAIUTETHAS! CTPYKTYpa APEBECHOTO
apyca. Taxke HaMu ObUI paccuMTaH MHAEKC >KU3HEHHOIO
cocrosiaus apeocrtost [8, 9, 10].

WccnenoBanus mnokasainu, 4YTO BUTAJUTETHASI CTPYKTypa U
MHJEKC JKU3HEHHOTO COCTOSIHUSL COCHOBBIX JIECOB, HAXOAIINECS B
30HE€ BO3JEMCTBHS a9POTEXHOTCHHBIX BHIOPOCOB MPEANpUATHS 32
3-neTHUii Tepuoa HAOIMIOACHHH OTHOCHUTENHHO CTaOuiIeH
TEUCHHEM BpeMeHHU. JlaHHbIE N0 BUTAIUTETHON CTPYKTYypeE
npuBeneHbl B Buae Tabnuimsl (Tabn. 1). MHmekc >KM3HEHHOTO
cocrosgaus B 2015 r. misg uMnakTHOM 30HBI cocTtaBui 0,56 u 0,49,
B 2017 r. - 0,55 u 048 (mma IIIIT 100 w IIIIIT 29
cooTBEeTCTBeHHO). [yt OydepHON 30HBI MHACKC >XU3HEHHOTO
cocrostaus coctaBua 0,83 u 0,79 B 2015 . u 0,84 u 0,81 B 2017
(mast TITITT 270 u TIIIT 3 cooTBeTcTBeHHO). HIEKC )KU3HEHHOTO
coctosHus B 2018 r. juig uMnakTHOW M Oy(depHOI 30HBI OCTaJICs
NPaKTUIECKH TakuM xke. 711 MMIakTHOH 30HBI OH coctaBmi 0,56
1 0,48 (s IITIT 100 u IIIIT 29 cooTBeTCTBEHHO), 4151 OyhepHOit
30HbI — 0,84 u 0,82 (muis [T 270 u IIIIT 3 coOOTBETCTBEHHO).
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Takum o00pa3oM BUTAIMTETHAs CTPYKTypa H HHJICKC
YKU3HEHHOTO COCTOSIHUS JIECHBIX cool1iecTB B nepuos ¢ 2015 mo
2018 rr wu3MeHWICS HE3HAUYUTEIIbHO, HECMOTps Ha of1iee
CHI)KEHHME a’POTEXHOTEHHBIX BBIOPOCOB KOMOMHATa M Kak
cieactBue cHmxkeHus Tsok€nbix merawioB (Cu, Ni, Co) B
OpPraHOT€HHBIX TOPU30HTAX MOYBBI U ACCHMUWJIALIMOHHBIX OpraHax
pacrenuii. B mepByto ouepeanb 3T0 MOKET OBITh CBA3aHO C TEM, UTO
JIpPEBECHBI  SIpyC  MOXET pearupoBaTb Ha  HM3MEHEHUS
OKPY>KaIOIIIEeH Cpe/ibl OYEHB JIOJT0€ BpEeMs, B OTIUYHE OT JPYTHX
ApycoB cooOmiectBa. Takke 53TO MOXKET OBITh CBSI3aHO C
IPOJODKUTEIbHON aKKyMYJSIIMEH TSKENBIX METalloB B Oojee
MIyOOKMX TOPU30HTAaX TIOYBBI, YTO U BBI3BIBAET BeChMa
JUTUTEIIBHOE BOCCTAHOBJICHHE COCHOBBIX JIECOB HMMIIAKTHOW |
OyhepHOii 30H.

Tabmuma 1.
IIpouenTHOE COOTHOLIEHUE 0CO0EH M0 KATErOPUIM KU3HEHHOT 0
COCTOSIHUS
ITocTosiHHBIE MPOOHBIE MJIOIIAN
KoauuyectBo ocodei, NmnakTHbIe Bydepubie
% I 100 I 29 I 270 111 3
CeeeplO0km KOz 15 km  Cesep 25 km  FO2 35 km
| 1 Il v
2015
300posoie 15,7 21,7 70,8 64,2
Ocnaonennvie 30,4 20,7 5,6 12,6
Cunbno ocnaonenmnsle 451 28,4 19,4 10,6
Ycovixarowue 8,8 32,8 4.2 12,6
2017
30oposoie 17,3 25,8 72,0 66,9
Ocnabnennvie 30,2 18,4 6,3 14,3
CunvHo ocnaodnennvie 39,7 18,8 18,0 8,8
Ycovixarowmue 55 16,1 15 3,0
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[Iponomkenue Tadnuibl 1

I 1 i v
2018
300posvie 18,1 25,9 72,2 67,3
Ocnaonennvie 30,4 18,5 6,3 14,8
Cunwvno ocrabnennvie 39,3 18,6 17,8 8,1
Ycvixaromue 51 16,1 1,4 3,2
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This study is a modern assessment of the components of boreal forests
located in the immediate vicinity of one of the largest nonferrous
metallurgy plants in the Russian Federation — Severonikel plant

(Monchegorsk, Murmansk region). The main pollutants are by-products
of non-ferrous ore processing and metal smelting: polymetallic dust

(Cu, Ni, Co) and sulfur dioxide (SO2). The first permanent test areas in

the region were laid in the 1970s. Since the second half of the 90-ies of

the twentieth century, the plant has significantly reduced the smelting
of metal, as evidenced by the data published by the official
representatives of the enterprise. This paper presents the materials
obtained during the field research in 2015-2018.
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®OPMbI BAIIUTHOI'O ITOBEAEHUA
CUHAHTPOIIHBIX IITUIl B OTBET HA
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HKO Coro3z cokonvrukog «Pycckuii cokony

Quauan AO «Ynpasienue omxooamure 2.Hosouebokcapk
Krechet.65@mail.ru

[lenpro MaHHBIX HAYYHO — MPAKTUYCCKUX H3BICKAHUM SBIISICTCS
MOBBIIICHHE YPPEKTUBHOCTH MPUMEHEHHUS OMOpeIeIcHTa
(JToBUMX MTHIT) PU 00ECTICUEHUHN OPHUTOIOTUUECKON
0€301acHOCTH OOBEKTOB IO TIEPEPaAOOTKE M Pa3MEIICHUIO
TBEPJbIX KOMMYHAJIbHBIX OTX0/I0B. PacCMOTpEHbI pa3InvHbIe
(hOpMBI CTAfHOTO 3AIUTHOTO MOBEICHNUS CHHAHTPOITHBIX TITHUIL
(BpaHOBBIC, YailKOBBIC). BrIsBIeHA HOBast (hopMa TaHHOTO
MOBE/ICHUA Yy CTAWHBIX BPAHOBBIX MTHII.

HexenarenbHble CKOIUIGHUS CHHAHTPOIHBIX MNTHUL[ Ha
pPa3IUYHBIX XO34WCTBEHHBIX OOBEKTaX SBIAIOTCS Haubosee
aKkTyaldbHON mpobnemoit mnpukiagHoil opuutosnoruu [1]. Ha
CETOAHSIIHUN JIeHb JaHHas IpobiieMa CTaHOBUTCS Bce Oosee
aKTyanbHOMH. J[11s1 oGecrieueHuss OpHUTOIOTUYECKON O€30M1acHOCTH
00BEKTOB, ODHUTOJIOTU HAXOJSATCS B IOCTOSTHHOM ITOMCKE CPEJICTB
OTIYTMBAaHMs cTalHbIX NTHL. Kak noxa3pIBaeT INpakTHUKa, Ha
CeTOAHSIIHUNA JeHb Haumbonee dS(OPEKTUBHBIM CPENCTBOM
OTIYTUBaHMUA NTHULl C TEPPUTOPHUH  OOBEKTOB  SIBIISETCS
UCIIOJIb30BaHUE JIOBUMX MWJIM CIY)KEOHBIX MTHUI] B KauecTBe
ouopenermienta [2,3].

Jlannble uccnenoBaHus npoBoawiauch Ha mnosmrone TKO
¢mwmana AO «Ympasnenue orxogamu» B r.HoBoueOGokcapcke.
[lepnon HaOmrofeHW 3a TOBEJACHHUEM CHHAHTPOITHBIX IITHII
cocraBusl Oonbmie roma: ¢ 15.01.2018r. mo 20.02.2019r.
Habmioienust Benuch B €XEHEBHOM pEXHME C HCIOJIb30BaHUE
nByx ounoxeit BITL 8X30. B 6uopenenieHTHOM BO3/1€HCTBUY HA
CTallHBIX MNTHUI[ C LENbI0 MX OTIYTMBaHUSA OBUIO TOOYEPETHO
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NPUMEHEHO YEThIpE JIOBYMX COKojJa OanobaHa W TpH JIOBUMX
sactpeba — TeTepeBsITHHUKA.

Y nrwin, kak y HauOoyiee TOJIBMKHOTO W aJalTHBHOTO
KJlacca  BBICIIMX  IO3BOHOYHBIX, MEXaHH3Mbl  3aIIUTHOTO
MOBEJICHUS OYEHb CJOXKHBI M MHOTrooOpa3Hbl. MHOrooOpaszue
MPUCTIOCOOUTENBHBIX ~ BO3MOXKHOCTEH  cTau  00OyClaBIMBaeT
HAIMYUE Y HUX CHCIU(PUICSCKH Pa3BUTHIX (OPM AMCTAHIIMOHHON
CUTHANU3aLUU (BU3yasibHOM u aKyCTHUYECKOI1) u
KOOPIMHAIIMOHHBIX MEXaHU3MOB, 00ECIICUMBAIOIIUX 1IEIOCTHOCTD
CTal M COTJIAaCOBAHHOCTH JIEUCTBUH €€ COYJICHOB. Huxe
MPEJICTaBICHA KIIACCU(UKALINS U3BECTHBIX HA CETOTHSAITHUH JICHb
dbopM 3alIUTHOrO TOBEACHHUS NTHI, HAOIIOJAEMbIX TMpPU HUX
OTBETHOM pPeaKkiuy Ha OMOPENEIUICHTHBIN HCTOYHHUK CTpaxa B BUJIE
JIOBUUX COKOJIOB U SICTPEOOB:

1) Ddbdexr nezopuentanuu xuimHuka. OcoOu B cTae BEIyT
ce0st HenmpecKa3yeMo Uil XUIHUKA, JIeTasi BOKPYT U OKPUKHUBAs
€ro TakuM 00pa3oM, 4TOOBI €ro 3aIyTarh, IE30PUCHTUPOBATH [4].
XapakTepeH npumep, npuseneHHsblin B.O. Akobu [5]: «[lnoTHbie n
OBICTPO MaHEBPUPYIOIIUE CTaW CKBOPIIOB, a TaKKe€ HEKOTOPBIX
OOJIOTHBIX MTHUI[ MEUIAIOT XHIIHUKAM M, B YaCTHOCTH, COKOJY-
caricaHy, TMPUIETPHO M YCHENIHO aTakoBaTh M CXBaTUTh
OTIpEICTIEHHYIO MTUILY.

2) JleMOHCTpalus pearupoBaHUS WIH «IOXKHAs TMaHUKa.
XUITHUKH, KOTOPbIE IPECTEAYIOT CBOIO J00BIYY B 3HAUUTEIHHOM
Mepe ToJIaraloTcsi Ha HEOXKUJaHHOCTh [6]. Ecmum xeprTBa
0oOHapyXMBaeT MPUCYTCTBHE WU MpPECieI0BaHUE XUITHUKA, OHA
CUTHAIM3UPYET 00 STOM CHEIUATBHBIMH aKyCTHUYECKUMHU WITH
BU3YalIbHBIMU CHUTHAJIaMU JPYTMM COWIEHaM CcTau. OTy
CUTHAJIM3AIIMI0 BOCIIPUHUMAET M XUIIHUK, OOHAPYKUBIIUH ceOs.
OH MOXeT OTKa3aTbCi OT TEKYyLIed OXOTbl B 3TOT MOMEHT,
MOCKOJIBKY, CKOpee BCero oHa Oyzert 6e3ycremntHoit [7,8,9].

3) Ilepenaua unpopmaruu 06 omacHocTu. CoUseHBI cTau
MOCPEACTBOM XapaKTepHOro TIoJieTa W O0CO0ON BOKaIM3aluu
nepesalT JIpyr Apyry uHopMmaiuio o0 OMmacHOCTH OOBEKTa -
xumHuKa [10,11]. OGopoHuTEeNBHAS peaKIUs OTACIBHBIX 0CO0EH
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4) JlemoHCTpanusi MOKUJAHUS KOPMOBOTro apeayia. Takum
NOBEICHUEM  CTasl  CUTHAJIM3UPYET  aTakyloIlleMy WU
TFOTOBUBIIEMYCS K AaTake IEepPHATOMY XHUIIHHUKY, YTO €ro
NOTEHLMAJIbHBIE  JKEPTBbl  IOKHUHYJIHM  CBOKO  KOPMOBYIO
TEPPUTOPHUIO, IEMOHCTPATUBHO YJIETEB OT Hee npoub. [lepHaThlit
XUIIHUK B TAKOM CJIy4ae TepseT UHTEPEC K JAHHON TEppUTOPUH U,
[0CJI€ HENPOJODKUTENIBHOTO OXKUAAHUS, TaKXKe IOKHJIAeT ee.
3areM cTas OTHII BO3BpPAIIACTCS HA CTAaBIIYID OE30MacHOM
KOPMOBYIO TEPPUTOPHIO U MPOJIOJIKAET TaM KOPMUThCS. [lpyrumu
CIIOBAaMH CTasi TaJOK JOCTaTOYHO YOEIUTEIHbHO HWMHTHPYET
HOKHJIaHHEe KOpMOBOI Teppuropuu. M3 mons 3peHus npsmoit
BUJUMOCTHU IPOINAJAlOT BCE NTHUIBIL, XOTA, KaK IOKa3ajlu Hallu
crienyanbHblee HaOJIOJEHUs, TallKd CKPBIBAIOTCS M3 BUAY
XUIIHUKA, IpAYach HEMOJANEeKy OT KOpMOBOM TeppuTopuu. OHu
UCMOJNB3YIOT s 3TOr0 IUIOTHO pacTylue KyCTapHUKH,
OpOIlIEHHbIE MHOrO JET Ha3aj] XO3SICTBEHHbIE IOMEIICHHUS,
cTosilMe 6e3 OKOH U JIBEpel, MPUIIEralme K KOHTPOJIUPYyEeMOil
tepputopuu. HeoOxomumo 3ameTuth, uTO Takas (¢opma
3alIUTHOTO TIOBEJCHUS XapaKTepHa TOJbKO KOHCHEIH(pUUHON
CTae TaJloK U JEMOHCTPUPYIOT OHM €€ TOJIbKO B XOJIOJHOE BpeMs
roja.

BbIBo/: HakoOIUIEHHbIE 3HAHMS [0 M3YYEHHIO XapakTepa U
0COOEHHOCTEH CTalfHOTO 3alUTHOTO MOBEAEHUS INTHUI] SBIAETCS
OCHOBOIl MOHMMAaHUS CIIOCOOOB MOBBIIEHUS 3()(PEKTUBHOCTHU NTPU
uX oTnyruBaHus. B mpomecce JaHHBIX — HMCCIENOBAaHUMN
00OPOHUTENILHOTO MOBEAECHUS CTAWHbIX, CHHAHTPONHBIX MTHUI]
Obula BbISIBIEHA HEHW3BECTHass HAaM W HE BCTpEUEHHas B
cneyiureparype  (opMa  3alUTHOTO  IMOBEACHHS — 3TO
JEMOHCTpALMsI TIOKUJAHUS KOPMOBOUM TEPPUTOPUH.
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OO0cyX1eHbI pe3ysbTaThl U3yYEHUS] KOPHEOTIIPHICKOBOCTH B
CBSI3U C MaJIOYHCIIEHHOCTHIO KOPHEOTIIPHICKOBBIX PACTCHUH B
PETHOHANBHBIX (IIOpax.

B y3koM cMmbIcii€ KOpPHEOTIIPBICKOBBIMH  PacTEHUSIMU
Ha3bIBAIOT pAaCTEHUs, y KOTOPbIX IOOErH pa3BUBAKOTCS U3
IPUIATOYHBIX IMOYEK Ha KOPHSX BTOPUYHOTO aHATOMHUYECKOTO
cTpoeHus. Takue MOYKU MOTYT 3aKJIa/IbIBaThCsl B PA3HBIX TKAHAX
WJIM B KaJUTyCce TIOPAHEHHBIX KOpHEi [2, 4, 7, 18]. Y ogHuX BUAOB
pa3sBUTHE KOPHEBBIX OTIPBHICKOB SIBISETCA HEOTHEMJIEMbBIM
coObITHEM oHTOMOp(oOTeHe3a (oOmurarHast
KOPHEOTIPBICKOBOCTb). Y  NIpyruX, HalpoTHB, KOPHEBbBIE
OTNIPBICKM  00pa3yloTcs  TOJBKO  MOCJIE€  MEXaHHMYECKHX
HOBPEXJICHUN KOPHEH, HaZI3EMHBIX TTOOETOB MIIM B ONIPE/IETIEHHBIX
JKOJIOTUYECKHUX YCIIOBHSIX (paxynpraTuBHAs
KOPHEOTIPBICKOBOCTB). IIpn TOM oOnuratHas
KOPHEOTIPHICKOBOCTh BCTPEUYAETCSI B IPUPO/IE TOPA3A0 PEXKE, YEM
¢dakynbTaTuBHas. Hampumep, mouTn y Bcex KOPHEOTHPHICKOBBIX
JIEPEBbEB YMEPEHHOTO KJIMMAaTa KOPHEBbIE OTIPHICKU 00pa3yroTcs
TOJIBKO TOCJIe HapymeHus ctBosia [11], a Gonblie MONTOBUHBI
KOpHEOTHpbICKOBBIX pacteHuid LlenTpanshoii (1) EBpombr — 30
(hakyIbTaTHBHO-KOPHEOTIIPHICKOBBIE pacTeHus [16].

MHorue aBTOPBI paccMaTpuBaroT SIBJICHUE
«KOpPHEOTIIPBICKOBOCTH» 3HAUYMUTEIBHO IIUpPE, BKJIOYas B HETO
Takke oOpa3oBaHMe NOOEroB Ha THUIOKOTHJIE, Ha KOPHSIX
OPXMIHBIX M Ha KOPHENOJOOHBIX CTPYKTypax pacTeHUii-
napasuToB. B pamkax Takoro mnojxoja KOpPHEOTIPHICKOBOCTh
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obnapyxena noutu y 500 Bupos. IlpenmonararoT, 4To Takux
BUJIOB CYLIECTBEHHO OOJIbIIIE, YEM M3BECTHO B HACTOSIIIEE BpEMS,
U YTO OHHU IIUPOKO PaACIpOCTPaHEHBbl B HA3EMHBIX OMOMAax H
BCTPEYAIOTCS IOYTH BO BCEX THUIIAX PACTUTENIBHBIX COOOIIECTB [7,
15, 17]. OcHOBaHUEM JUISL STOTO SBJISIOTCA CIEAYIOUINE (DAKThI:

1. HecmoTps Ha TO, 4YTO KOPHEOTIPHICKOBOCTh U3y4YeHa I10Ka
OuYeHb cJa00, W3BECTHBIE K HACTOSIIEMY BPEMEHHU CIy4dau
OXBaTHIBAIOT Bce moakiaaccel Magnoliopsida cucremsr A.JL
TaxTtamxsna [8, 9].

2. OOpa3oBaHUE KOPHEBBIX OTIPBICKOB OOHAPY)XEHO Y
pacTeHuil Bcex OCHOBHBIX KU3HEHHBIX (hopm [6, 8].

3. Pacrenuns o00mamaroT BBICOKOH CIIOCOOHOCTBIO K
perenepanuu. B pe3ynapTaTe BUIBI, KOTOpbIE B IPHUPOJE HE
00pa3yIOT KOPHEBBIX OTIPBICKOB, B YCIOBUSIX KyJIbTUBUPOBAHMUS
NPOSIBIISIOT CIOCOOHOCTH K KOPHEOTHphICKOBOCTH [13, 19].

4.  OcHOBHBIM  (akTopoM 00pa3oBaHUS  KOPHEBBIX
OTIIPBICKOB ~ SBIISIOTCS HApYIICHUS IIEJIOCTHOCTH OCOOM B
pe3ysbTare MoXKapoB, BHIPYOOK, MaxOThl WM 3pO3UHU 1MOuBHI [11,
12, 14, 18]. HexoTopble aBTOPHI MOJIAratoT, 4To (GaKyIbTaTUBHAS
KOPHEOTIIPHICKOBOCTh MOKET OBITh OOYCJIOBJIEHa M MeEHee
CUJIbHBIMH BO3JeHcTBUSIMH [6, 20].

Bce 53T0 mo3Bonmser mpeanonarath 3aMeTHOE ydacTue
KOPHEOTHPHICKOBBIX ~ pacTeHUd B OMOMOPGOIOTHUECKUX
cnekTpax. OJHAKO pe3yabTaThl (IOPUCTUUYECKUX HCCIIEOBAHUMN
CBUJIETENILCTBYIOT 0 00paTHOM. KOpHEOTIPHICKOBBIX pacTeHUM B
peruoHanbHbIX Quopax o0byHO Mano. Hampumep, Bo duope L1
EBponbl onst Takux BHUIOB cocTaBiisieT okoio 10%, Bkiouas
pacTeHus ¢ TUIOKOTHIISIPHBIMU TTOOETaMH, OPXUIHbBIE, PACTEHHUS-
napasutsl 1 MUKOTpo(sI [14]. TIpuMepHO CTONBKO € MX U BO
¢ope Yexun [9]. Ecnu ke moHMMaTh KOPHEOTHPHICKOBOCTH B
Y3KOM CMBICIIE, TO TAaKUX BHJOB OKAa3bIBAETCS €Il€ MEHbIIIE.
Hanpumep, Bo  ¢mope  MockoBckoit — obinacth 107
KOPHEOTHPBICKOBBIX pacTeHuil cocrasnseT 5,5% [5], Bo dmope
Kpemma — 2,1% [3], a Bo ¢ope ceBepHO# necocrenn Cpenneit
Cubupn — 1,7% [1]. OdeBumgHO, 4YTO TOMOOHBIE JaHHBIC
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CBUJIETEIBCTBYIOT 0 CYILLECTBOBAaHUU MEXaHU3MOB
MPENSITCTBYIONINX 00pa30BaHUIO MPUIATOYHBIX MTOYEK HA KOPHSIX.
KocBeHHBIM TOATBEPKICHUEM JTOMY SIBISIOTCS CJEAYIOIINE
(haKThI:

1. BmepBble cmocOOHOCT, K 0Opa3soOBaHUIO KOPHEBBIX
OTIIPBICKOB BO3HHKIIA YK€ y MepBbIX roioceMeHHbIX [10]. Onnako
B HACTOSIILIEE BPEMS TO SIBJIEHUE HIUPOKO PACIIPOCTPAHEHO TOJIBKO
cpeau IBYAOJBHBIX. B apyrux rpymmax OHO OTCYTCTBYeT (Y
IUIayHOOOPAa3HbIX, XBOMICOOpa3HBIX) WM BCTPEYACTCS OYCHD
peaKo (0aHOMOIBHBIX, TOJOCEMEHHBIX) [11].

2. Ilpunarovnsie MOYKUA MOTYT 3aKJIabIBATHCS HA TIIaBHOM,
OOKOBBIX M OpUIATOYHBIX  KOpHsaXx. OpmgHako  cpenu
KOPHEOTITPHICKOBBIX PACTCHHN MPEoOIa aloT CTePKHEKOPHEBEIE
pacrenus [12]. Hanpumep, cpenu TpaBIHUCTBIX MHOT'OJIETHHUKOB
abopurennoi ¢uopsr Cpenaeit Poccnn TakoBbix 0k0i10 90%.

3. CnocoOGHOCTP K KOPHEOTHPHICKOBOCTH 3aBUCUT OT
reoruna [11, 13]. B pesynbrare paxe y oOiuratrHo-
KOPHEOTIPHICKOBBIX PACTEHUN HE BCErJa MOTYT pPa3BUBATHCS
KOPHEBBIE OTIPBICKHU.

K coxanenuto, MexaHH3M BO3HHUKHOBEHHUS OOIUTAaTHOMI
KOPHEOTIPBICKOBOCTU OCTAETCsl HEM3BeCTHbIM. OJIHAKO, CyAs IO
pe3ynbTaTaM HM3YyYEHHs] PEreHepalvu, y PacTEeHUN 3all0KEHHE
MOYKM B TKAHSIX M PAHEBOM KaJTyCe KOPHS HEBO3MOXXHO 0e3
BKJIIIOYEHUSI HA TMEpBOM JTale€ TIE€HETUYECKOM MpOrpaMMbl
WHUADMAIMK ~ OOKOBOTO  KOpHSA, KOTOpas  BIOCJIEJICTBUH
OJIOKHpYeTCsl BHICOKMM ypoBHeM IuTokuHHHA [13, 19]. B aTOM,
MO-BUAMMOMY, ¥ CKPBIBAETCSI OTBET HA BOIIPOC «IIOUYEMY TaK Majo
KOPHEOTHPHICKOBBIX pacTeHuil?». Ckopee Bcero, B ciyuae
HapyIIeHUs LEIOCTHOCTH OCOO0M Yy OOJBIIMHCTBA pPacTEHUMN
BKJIFOYAETCSI MEXAaHM3M, KOTOPBI MCKIOYAeT BO3MOXHOCTb
MepenporpaMMUpPOBAHKsS  Pa3BUTHsI  OOKOBOTO  KOpHS  Ha
dbopMupOBaHHE TOYKH. ITO TOATBEPKIACTCS MAHHBIMH O
HAJIUYUM ~ OIUTEHETHYECKUX  MEXaHW3MOB,  ITOJABJISTFOIINX
pEreHepalMoOHHbIN MOTEHLIHUANl PACTEHUS] MPU €r0 HOPMaIbHOM
pazsutuu [13].
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The results of the study of root-borne shoots are discussed in
connection with the small number of root-sprouting plants in
regional floras.
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B nanHoii paboTe npoBeieH aHaJIn3 MUKPOQIIOPbl KHIIEUHUKA
HOBOTO J1abopaTopHOTo THAPOoOHOHTa KpeBeTkH Neocaridina
heteropoda. Beineneno 37 mramMmmMoB ObICTpOpacTyIuX OakTepuit
Ha cpene LB. [IpoBeneHo n3yueHue BbIICICHHBIX IITAMMOB
OakTepHii ¢ TOMOIIBIO Macc-crieKTpoMepun nentuaoB 2 — 20K/ 1a
Ha npubope MALDI TOF. [nsa uaenruduxanum ux
TAaKCOHOMHYECKOW PUHAIIIKHOCTH HCITOIB30BATUCH 0a3bl
nanabix Bruker Daltonik MALDI Biotyper u 6a3bl JaHHBIX
Bcepoccuiickon kosekunu Mukpooprannsmos MbOM PAH.
bb110 mokaszaHo, uTo 25 mTaMMOB BBIIEIEHHBIX OaKTepHil MOTYT
OBITh OTHECEHBI K pojiaM OakTepuii: Pseudomonas, Shewanella,
Aeromonas u Bacillus. Kaxplii u3 3Tux pooB 6aktepuii Obl1
NpeJICTaBJICH HECKOIBKUMH H30isiTaMu. [lorydeHHbIi pe3yapTar
TOBOPUT O TOM, YTO 3TH poJia OaKTepUil ABISIOTCA Ma)KOPHBIMU
0aKkTepraIbHBIMU KOMIIOHEHTAMH B MUKPO(IIOpe KUIICYHHKA
JTAHHOM MOMYJALUN KPEBETOK.

BBenenne. MUKpOOpPraHU3MBl HIPAIOT CYHIECTBEHHYIO
PO B Ppa3BUTUM OWOIIEHO3a BOJOEMOB, HCIOJIB3YEMBIX B
aKBaKyJIbType, B TOM UYHCII€ aKBAaKYJIbTYphl KpeBeToK. bakrepuu
PETYIUPYIOT  MPOAYKTUBHOCTb, KPYrOBOPOT  IHUTATEIBHBIX
BEIIECTB, MUTAHHWE BBIPALIMBAEMBIX >KUBOTHBIX M KHBOTHBIX
CITYTHUKOB, OMPEJESIIOT BEIOOP METOJ0B OOpHOBI C OO0Ee3HAMHU
aKBaKyJIbTypbl, TMPOLECC OYHCTKH BOJOEMOB OT MPOAYKTOB
KHU3HEIEATEIbHOCTH  JKUBOTHBIX, SIBJISIIOTCS  CYIIECTBEHHOMN
COCTaBISIOLIEN B  CTOYHBIX BOAAX  aKkBakyJabTypel [1].
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CymiecTByroniye 3HaHUSI O CJIOXKHBIX COOOIIECTBax OakTepuil B
KHUILIEYHUKE TUIPOOHOHTA B COBOKYITHOCTH C HEOOXOAUMOCTHIO
MOJNJEP)KAHUSI  TIEPBUYHOM  MPOAYKTHBHOCTH U 370POBbBS
YKUBOTHBIX, IPUBOAUT K HEOOXOAUMOCTH pabOThl ¢ HEOOIBIIUMU
MOJICIIbHBIMU KUBOTHBIMU. VccrieoBaHMe Ha TaKOI MOJIEIH POITU
MUKpOOMOMa Ha pa3HBIX CTAAUSIX Pa3BUTHS KPEBETKU, POIIU
MUKPOQIIOPHI KUIIIEYHUKA 3TOTO )KHBOTHOTO B IMPOTYKTUBHOCTH U
MOJJEP)KAaHUHU 370POBbSI KUBOTHOTO MOKET 3aJ0KHTh OCHOBBI
YCIIEIIHOTO Y PAlMOHAIBHOTO PETYJIMPOBAHUS YHCICHHOCTH
OakTepuil B MPOMBIIUICHHOM TPOU3BOACTBE ISl TOTy4YCHUS
Ka4eCTBEHHOT'O M 3/I0POBOT'O TUTAHUSI.

IMocranoBka 3agaun. Kpeserka Neocaridina heteropoda
(Crustacea, Malacostraca) sBasieTcs MEIKUM TI0  pa3Mepy
Mpe/ICTaBUTENIeM JaHHOW TpYIIbI KUBOTHBIX. B3pocibie ocobu
JTOCTHUTAIOT B TMHY 2 - 4 cM [2]. Pa3MHOXXeHHnE HEOOIBIIIOTO CTaAa
B 5 - 10 ocobeii B ONTUMANIBHBIX YCIOBUAX AET MYJIbTUTUTHKAIIIO
TuX ruapodononToB B 10 - 50 pa3 3a 6 - 8§ mecsues. [lo atum
napaMerpaM JaHHO€ >KMBOTHOE BIIOJHE IMOAXOJUT B KauecTBE
nabopaTtopHoro  oObekta  uccieaoBanus.  Kpome  Toro
HEOKApUJUHBI - TOTEHIIUAIBHBIN OOBEKT MJIS MCIOIh30BAaHUS B
TOKCUKOJIOTMUECKUX  uccienoBaHusix.  CyllecTBEHHO,  4YTO
pakooOpa3Hble NPEACTaBISAOT COOOH BTOPOH MO BETUYMHE
CyOpmIIyM MHOTOKJIETOYHBIX JKMBOTHBIX Ha 3emue. Jlis
XapaKTePUCTUKU TIOMYIALUA HEOKAPUIUH, BBIPALIUBAEMBIX B
Poccum, BBISBICHUS OCHOBHBIX MAXKOPHBIX OaKTepHATbHBIX
KOMIIOHEHTbl WX KHUIIEYHUKAa ¥ CO3JaHus 3a7ena s
MOCJIETYIONMX METareHOMHBIX HCCIIEIOBaHUKA MHUKPO(MIOPHI, a
Tak)Ke€ TMPOBENEHUS Pa3NUYHBIX JKCIEPHUMEHTOB C OJTUM
7a00paTOPHBIM  JKUBOTHBIMH, TIPOBEJCHO HCCIIEJOBAHHE WX
MUKpPOOHOMa KIIACCUYECKUMH MUKPOOHOJIOTUYECKUMHU METOIaAMHU.

Marepuanbl 1 METOABI.

Cpensl s Gaktepuii. YwucTbie KyIbTypbl BBIACTSUIH C
UCIIOJIb30BAaHUEM MHTATENbHBIX Cpell: a) TPUIITOH-COeBas
arapuzoBanHas cpena MB®M PAH (5/5); 6) tpuntoH-coeBas
arapuszoBanHas cpena UBO®M PAH (5/5), passenénnas B 10 pas;
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B) arapu3oBaHHas cpega LB; 1) nurarenpHas cpema ¢
akBapuyMHoi Bozoi (ITIICAB) (1/1): apoxokeBoit 3KCTpakT — 1,
nenToH — 1, arap — 15.

O0bekT HccaenoBanusi. CorinacHO COBPEMEHHOM CUCTEMATUKHU
JIaHHBIA BHJ] KPEBETOK PEKOMEHJ0BaHO Ha3biBaTh Neocaridina
davidi (Bouvier, 1904), xoTs 60s1ee 4acTO MCIOIB3YETCA CHHOHUM
N. heteropoda (Liang, 2002), pexe cunonum N. denticulata
sinensis (Kemp, 1918) [2]. IIpuBOAXM MOJHYIO CHCTEMATUKY: THII
— Animalia, moarun — Crustacea, kiacc — Malacostraca, otpsia —
Decapoda, mogotpsa — Caridea, cemeiictBo — Atyidae.
Boinenenne 6axrepmii u3 N. heteropoda. Beinenenue Oakrepuii
u3 N. heteropoda npousBoanIN U3 MUIIEBAPUTEIBHON CUCTEMBI,
OCHOBBIBASICh Ha PEKOHCTPYKIHUU CTPYKTYPHI MUIIEBAPUTEIBHOM
CHCTEMBI, MOJTyYCHHOM METOIOM KOMIThFOTEPHOU
mukpotomorpaduu (Puc. 1) [1].

Puc. 1. PekoHCTPpYKIIUSI MUIIEBAPUTEIBHON CHCTEMBI
Neocaridina heterpoda: kumeunuk (Kurir), remaromankpeac
(Iem), xenymok (TOHKas CTpesKa), KAIIKa (TPU TOJICTHIE
cTpenku). MacirabHast TuHeKa 2 MM
(Mogudumposano u3 [1]).

Kpeserky nomemanu B crepuiabHyro damky [lerpu. 3arem
orMmbiBain €€ 70% OSTUIOBOM CIHPTE OT TIOBEPXHOCTHBIX
MUKpoopranusmoB. Ilpu mnomomm ckanbnens — paspesanu
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XUTHUHOBBIHN HK30CKENET, JHTOMOJIOTHYECKOM OyIaBKOM U3BIEKATIN
HEOOXOIUMYI0 00JacTh KHUIIEYHUKA M TMOMEIIAIH €€ B YallKy
[Metpu. HobGasmsmu 0,1 mu NaCl 0,9% nHa wamky, mmarenem
pacTupanu  MUIICBAPUTENbHYIO  CHUCTEMY O  IOJNy4YeHHS
onHOopoaHOW B3BecH. B3Bech cycmenmupoBamu B 0,9 mur NaCl
0,9% u. 0,1 mn cycneH3uu BbICEBAIM TBEpIblE€ NUTATEIbHBIC
cpenpl. 3aTeM UHKYyOupoBanu KyabTypsl pu 25°C, 24 yaca. U3
MOJIYYEHHBIX HAKOIMUTENbHBIX KYJIbTYp BBIICISUIA OTICIIbHBIE
KojioHnn Ha  cpene LB.  KonauyecTBO  BBIIEIICHHBIX
osicTpopactymux Oaktepuin (KOE/Mn) ompenensiii MeTonom
pa3BeACHUN CYCIIEH3MH COJCPKMMOTO KHIIEYHHKA KPEBETKH.
[Toncuér kneTok mpoBOAMIM Ha yamikax lletpu u3 pasBeneHui,
kotopble maBasi poct oT 30 mo 150 komonmii B 3-X KpaTHOM
noBTOpHOCTU.  PacceB  cycmeH3uM  OCYIIECTBISUIM — Ha
arapm3oBaHHble cpeabl LB, 5/5, passenéunas B 10 pa3 5/5,
[TIICAB.

PesyabTaTsl.

UucneHHOCTh TOMYNALUUA OBICTPOPACTYIIUX OaKTepHii
KMIITEYHNKA KPEBETKH He MpeBbimana konnentpamun 10* KOE/mn
(Tabnuua 1).

Tabnuna 1.
Kosan4yecTBo ObicTpopacTymmx 0akTepuil U3 KHIIEYHUKA
kpeBerku N. heteropoda.

Cpensl KOE/mi1 ObIcTpo pacTyimx OakTepuid
LB 9.1+0.8 x 10*
5/5 7.7£0.9 x 10*
5/5, passenéunas B 10pas 8.2+0.4 x 10*
[IICAB 7.840.9 x 10*

bouto BeieneHo 37 mraMMoB ObICTpOpacTYIIMX OaKTepHil.
Bce u30nsTHl ObUTH OUYMILIEHBI MUKPOOHOJIIOTHYECKH C TIOMOUIBIO
NEPECEBOB U3 OTIENbHBIX KOJOHUN. OUUIIEHHbIE U30JSATHl OBLIN
IIPOAHAIM3UPOBAHBI C IOMOILBIO MacC-CIIEKTPOMETPUH NIENTHIOB
nmuHoit 2 — 20 K/la va mpudope MALDI TOF Bruker Daltonik
(CHIA). Psin u3075TOB OBLIIM JOCTOBEPHO OMPEAETICHBI COTIACHO
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6a3sl manabix Bruker Daltonik MALDI Biotyper u 6a3bl JaHHBIX

Bcepoccuiickoit  kosutekuun MukpoopranuzmMoB MIbOM PAH.

Br16opounsie pe3ynbTaThl ONpeesIeHUs PUBEICHBI B Ta0nuie 2.

JlocTOBEpHBIM pe3yibTaTOB CUUTAINCH 3HAUeHUs Oonee 1,7.
Tabnuna 2.

OmnpenesieHne TAKCOHOMHUHM PSA/AA IITAMMOB OaKTepuii
kumeyHuka kpeserku N. heteropoda
mo 6asze nannbix Bruker Daltonik.

Ha3Banue mramma Pesynbrar onpenenenus 3Hauenue 1o b/]
OakTepwii MALDI Biotyper
Pu-ZSH-11 Shewanella putrefaciens 2.302, 1.807
Pu-ZSH-3g Aeromonas veronii 2.384, 2.367
Pu-ZSH-4 Bacillus marisflavi 1.818, 1.833
Pu-ZSH-5 Pseudomonas alcaligenes 2.129,2.12
Pu-ZSH-6 Shewanella putrefaciens 1.91, 2.224
Pu-ZSH-7 Bacillus cereus 1.904, 1.898
Pu-ZSH-18 Pseudomonas mosselii 2.225 2.207
Pu-ZSH-20 Aeromonas media 2.056
Pu-ZSH-20 Aeromonas hydrophila 1.986
Pu-ZSH-22 Bacillus vietnamensis 1.8121.761
Pu-ZSH-25 Shewanella putrefaciens 1.781
BriBoabI.

1.MaxopHBIMH a3pOOHBIMH KYJIETUBHPEMBIMA KOMIIOHEHTaMHU
OakTepuaabHOTO  COOOIIECTBa  KHIIEYHHKA KpeBeTku  N.
heteropoda sBnstorcs mpeacraBuTend pojos: Pseudomonas,
Shewanella, Aeromonas u Bacillus.

2.Hanuune B KUIIIEYHUKE ITOTO TUIPOOHMOHTA OaKkTepuil poJIOB
Pseudomonas u Aeromonas roBoput 0 HeoOXOJMMOCTH 00PATUTh
JIOTIOJTHUTETIbHOE BHUMAaHWE HA CTaHJApTHBIE MEpPhl CAHUTApUHU
MIpU MIPOBEICHUU JIAOOPATOPHBIX paOOT C TaHHBIM KUBOTHBIM.

Jlumepamypa
1. Moriarty D.J.W. The role of microorganisms in aquaculture
ponds. Aquaculture. Volume 151, Issues 1-4, 1997, pp 333-349.
2. Klotz W., Karge A. Gattung Neocaridina Kubo, 1938.

100



SiiBwassergarnelen aus aller Welt (3rd ed.). 2013, pp. 131-6. ISBN
978-3935175-90-6, EAN: 9783935175906, Daehne Verlag

Zimin Andrei Antonovich, Shorokhova Anna Pavlovna, Nikulin
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MICROBIAL ECOLOGY OF THE SHRIMP
NEOCARIDINA HETEROPODA

Federal Research Center "Pushchino Research Center for Biological
Research RAS" - a separate division of the G.K. Scriabin Institute of
Biochemistry and Physiology of Microorganisms

The analysis of the intestinal microflora of the new laboratory
hydrobiont - shrimp Neocaridina heteropoda was carried out. 37
strains of fast-growing bacteria were isolated on LB. The analysis
of these bacterial strains was carried out using mass spectrometry
of peptides 2-20KDa using a MALDI TOF instrument.
Identification of taxonomic affiliation was carried out using the
Bruker Daltonik MALDI Biotyper database and the All-Russian
collection of microorganisms of the IBPM RAS database. It was
shown that 35 strains of isolated fast-growing bacteria can be
attributed to the bacterial genera: Pseudomonas, Shewanella,
Aeromonas and Bacillus. Each of these genera of bacteria was
represented by several isolates, which suggests that these types of
bacteria are major bacterial components in the intestinal
microflora of a given shrimp population.

101



Sumun A.A
MEXAHU3MbI TEHETUYECKOI'O PASHOOBPA3US
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zimin@ibpm.pushchino.ru

VY 6akTepuanibHBIX BUPYCOB (6akTeprnodaroB) 4acTo BCTEYaeTCs
3aMeHa KAaHOHUYECKMX OCHOBAaHWH Ha HEKAHOHUYECKHUE HITU
MoaudummpoBanusie. bakreprodaru MoryT ObITh Ha 3emiie

OCHOBHBIM, HO ITOKa €III¢ HeJJOCTATOYHO HCCIICIOBAHHBIM
HMCTOYHMKOM TaKuX "MOJIU(DUIIMPOBAHHBIX" BAPUAHTOB
HYKJICOTHI0B. HyKJIeOTHIBI TOCIIe MOAU(UKAIIUN COXPAHSIOT
¢byukuu ciapuBanus ocHoBanuit JIHK u kogupoBanus, HO u
TO0ABIISIOT PETYISATOPHBIC U 3aITUTHBIC (YHKITHH JTSI STUX
BUPYCOB. Y (haroB MoauuIiupoBaHHbIE OCHOBAHUS, T10-
BHJIUMOMY, SIBJISIFOTCS 9aCThI0 OOpHOBI MeX Ty OakTepuodaramu
U UX X035ieBaMU-0aKTepUsIMHU.

Beenenue.

Berpeuaromasics B nmpupoae MoaupuKanns KaHOHMYECKUX
ocHoBanut A, G, C u T moxer OwbiTh oOHapyxeHa B JIHK
KJIETOYHBIX OPraHHW3MOB U BHPYCOB M3 BCEX JIOMEHOB XU3HHU.
Oco0eHHO YacTo 3TO sIBJIEHUE BCTpeyaercs y Oakreprogaros.
bakrepun 3amumatorcsa ot gyxepogHon JIHK, mpoHukaromieit B
HUX C IOMOIIBIO CHUCTeM pecTpukuuu u Moaudukammu. JTHK
MOKET NPOHUKHYTb B OaKTEpUU HECKOJBKHUMH  IYTSIMH: C
MOMOIIBIO (ParoBoil TpaHCIYKIMHU, C TOMOIIBIO 3apakeHus (arom,
C TIOMOIIIbIO KOHBIOTALIUU U IPUPOAHOMN TpaHchOopMalnu.

Cuctembl pectpukiuu u Mogudukammuu (RM-cucremsr)
tuna Il B OGakTepusx KOAMPYIOT SHIOHYKJI€a3bl PECTPUKIIHUH,
y3HAIONIMEe KOpPOTKHE (4-6 HYKICOTHUIOB) NAIUHIPOMHBIC
nocienoBarenbHocTU. RM-cucremsl 3¢ (h)eKTHBHO OrpaHMYUBAIOT
moboe mnpoHukHoBeHue uyxkepomgHoi JIHK. TIlpu ¢arosoit
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uHGpEKIME OrpaHuyeHue jgocturaerT dactorsl 10 * - 10 ° na
yactuily Oaktepuodara. YUrToObl BBEDKHTH B 3TOH OOprOE
OakTeprodaru UCNoOIb3yIOT HEKAHOHNYECKHE OCHOBAHHS B CBOCH
renomHoi JIHK. Takyro JIHK sHmoHyKI€a3bl pECTPUKINU JTHOO
HE Y3HAIOT, MO0 y3HAIOT 3HAYUTEIHHO MeHee 3(h(HEeKTUBHO.

OcHoBHast YaCTh.

[TonHOCTBIO MM HOYTH MOJHOCTBIO MOIUGPHUIMPYIOTCS Y
psina Gakrepuodaros Bce yeTsipe ocHoBanus B JJHK. Hanpuwmep,
S5-METHUJILIUTO3UH, 3aMEHSEeT BeCh LIUTO3UH B reHome ¢ara XP12,
S5-TIIOKO3MIMPOBAHHBIN- 8- THAPOKCHMETHIIIUTO3HH BCTPEUACTCS
y (ara T4, ne3okcuapxeo3ut y ara 9g, a-nyTpecUMHUITUMUANH
y Phi W-14, N6-MeTnaieHnH y HEeKOTOPbIX (aroB, KOAUPYIOMIHX
BBICOKOO()(DEKTUBHBIE  aJleHMH-MeTWIATpaHdepazsl U 5-
THJIPOKCUMETHIYPUIIUH Yy OamuisipHbIXx OaktepuodaroB SP8 u
SPOL.

Ecte nBa BapuaHTa TOSBICHHS  HEKAaHOHHYECKUX
HykineotynoB B JIHK. Ortum Hykneotuabl nubo BBOIATCS B
reHoMHyto JIHK ¢ara Bpems e€ perukanuu (MCTOHUKOM CITY>KUT
OpEeIIeCTBeHHUK -  MoauduuupoBanHbii  dANTP),  ambo
IPOUCXOTUT MOCTPETUTHKAIIMOHHAS bepmeHTaTHBHAS
MoguduKkanus — GepMeHTaMH, KOAUPYEMBIMH B  TI'€HOMeE
KOHKpeTHOro  (para,  TakMMH  KaKk  MeTWJIa3bl  WIH
rnukosuntpanchepassl. JITHK ¢ara T4, momudunmponanHas
SI'MC, yCTOW4YHBa K abCONIIOTHOMY OOJIBIINHCTBY
PECTPUKIIMOHBIX SHAOHYKJIea3 Il Tuma, KOTOpble pacro3HaroT
nocienoBareabHoCcTH, conepxkamue GC-mapel. JJHK ¢dara 9g
ycToifunBa npumepHo K 71% nanubix Gpepmentos [1].

OTH MOIUPHUIMPOBAHHBIE HYKJICOTHBI OTBETCTBEHHBI 32
psin HoBbIX cBoiicTB JIHK ¢aros. Hampumep, renomuas JJTHK Phi
W-14 Gonee KOMITaKTHO yIaKOBaHa B TOJIOBKY (ara, uem y T4 [2].
I'enomuass JIHK ¢ara SPO1 ¢ 5hmdU oka3zamocs wumeer
MOHMKCHHYIO TEMITEpaTypy TUIABJICHUS U U3MEHEHHYIO THOKOCTb
«xpebray JIHK mnpu mnpoxoxaeHun depe3 HaHomopsl [3].
ITocnenuee CBOICTBO OprpaHHYNBaAECT BO3MOXHOCTH
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CEKBEHUpPOBaHUsA — ompeaeneHusa nocienoparenbHocty JIHK y
Takux OakTepruodaroB ¢ MOMOIIbIO HAHOIIOPOBOI'O CEKBEHATOPA.

JIBe HOBBIC MOAM(HUKAIIMKA OCHOBaHUM, 5- (2-aMHUHOITHII)
JIC30KCUYPUIMH U S5- (2-aMHHOITOKCH) METHIIIC30KCHYPUIMH,
ObUIM HETaBHO OOHApYKEHBI B reHoMax (hara rniceBgoMonan M6 u
CaJIbMOHEIIJIE3HOTO OakTepuodara Vil [4].
Y 3yKapUOTHYECKHUX OPTraHW3MOB HEKOTOPHIE MOIU(DUKAINH
ObLIH 3BOJIIOLUOHHO aJJanTUPOBaHbI JUTSL nepeaadu
AMHUreHeTHYecKol wuHpopmanmu. [lepBas MOJOBHHA 3TOTO
JOKJIaga TOCBSIIIEHa  pa3HOOOpasuio  MOIU(MUIIMPOBAHHBIX
nykieotuioB JIHK, oOHapy)eHHBIX y 6akTepruodaros. Y IeineHo
ocoboe BHMMaHue Kiiaccudeckomy 6aktepuocdary T4 (T2, T4, T6),
Yy KOTOPOT'0 BIIEPBbIE OBbLIT OTKPHIT THAPOKCUMeTHIIINTO3uH B [JHK
— MepBOE M3 TAaKUX MOAU(PHUIIMPOBAHHBIX OCHOBAHUH U HAXOJIKAM
IIOCJIEIHUX JIET, CACIIAHHBIM IIpU HCCIEAOBaHUU psAla IAPYrux
OakTepuodaros. B nokmnane paccMaTrpuBaercs TO, UTO H3BECTHO O
OuoreHese U (PyHKLIHMU 3TUX HEKAHOHMYECKUX HYKJIEOTH]I0B. Bo
BTOPOU JacTUu JOOoKJIaza 3TH MoaubUKaIuu JJHK
paccMaTpuBaKOTCS B KOHTEKCTE OKOJOTHH, B3aMMOJEHCTBHS
MeX1y 0aKTepHOBUPYCAMHU U UX X035€BaMU, a TAKXKE IBOJIIOIINH U
MIPOUCXOKICHUH ITUX MOJIUPUKAIIAIN.

HccnenoBanue 4acTMYHO mnopaepkaHo rpaHrom POOU
Ne 19-07-00996.
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Annotation of speech
A naturally occurring modification of the canonical bases A, G, C
and T can be detected in the DNA of cell organisms and viruses
from all domains of life. In bacterial viruses (bacteriophages),
this phenomenon is especially common. Bacteriophages may be
the main, but not yet sufficiently studied, source of such
"modified" nucleotide variants on Earth. After modification,
nucleotides retain the functions of DNA base pairing and coding,
but also add regulatory and protective functions for these viruses.
In phages, modified bases appear to be part of the struggle
between bacteriophages and their bacterial hosts.
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OLEHKA 3ATPA3HEHUS CPEIBI METAJIJIAMMU C
MNOMOIIBIO ADC-UCII-AHAJIN3A PA3SHBIX BU1OB
SMUAPUTHBIX JUINAWHUKOB
Tsepckoii cocyoapcmeenHblli YHUBepcumem
pyzudina@edu.tversu.ru, meysurova.af@tversu.ru

C moMOIIbI0 AaTOMHO-3MHUCCHOHHOTO C MHIYKTUBHO CBSI3aHHOM
wia3moit ananuza (ADC-UCII-ananu3a) o0pa3ioB pa3HbIX BUIOB
JUIIAHHUKOB TTPOBEIU OIEHKY 3arpsA3HCHUS BO3/IyXa METAJIIAMH.

Bcero obnapyxunu 18 Metamnos, u3 KOTOpbIX 15 ¢
KOHIeHTpanuel Beime gona (Al, As, Cr, Cu, Fe, Li, Mo, Ni, Pb,
Sn, Sr, Ti, V, W, Zn). YcranoBuiu, uro Xanthoria parietina
00J1a/1aeT MOBBIIICHHON HAKOIUTEIHLHONW CITIOCOOHOCTBIO K
AKKyMYJISIIMY HIUPOKOTO CIIeKTpa MeTayioB, Hypogymnia
physodes, Ha000pOT, TOJIBKO K KJAMHUIO, JINTHIO M CTPOHIIUIO.

B Hacrosiee Bpems 3arpsizHeHHe aTMochepbl MeTaIIIIaMU —
BakHas mpoOnema. [lomamas B BO3mMyX BMecTe ¢ BBIOpocaMu
IPEIITPUATHH " aBTOTPAHCIIOPTA, MeETaJlIbI MOTYT
pacnpenenaTbcs W OcelaTh Ha 3HAYMTENIbHBIE PACCTOSHUSA,
nomnazaas B BOAOEMBI, MOYBY U pacTeHus. OHM HaHOCAT yuiepo
YHHUKAJIbHBIM NPUPOJHBIM KOMIUIEKCaM, B TOM uHcie PxeBcko-
3y6noBcko-Crapuiikomy [loBomxbio. s JaHHOW MECTHOCTH
XapaKTepHbl YHUKaJIbHBIE JaHAmWAadThl [1, 2], BBICOKOE BHUIOBOE
6uopazHooOpaszue, OOJIBIIOE YHCIO PEIKUX BHJOB PACTEHHUH,
3aHeceHHbIX B KpachHyio kuury Tsepckoit obnactu [3]. B ee
coctaB BXoauT PxxeBckuif, 3yOnoBckuii, Crapunkuii u
Onenunckuii paiionsl TBepckoit oOnactu [4]. OnmHako, 311€ch
pacrosiararoTcs NPOMBIIUIEHHO pa3BUTbIE ropona — Pixes,
Crapunia u 3yOuoB, rae GYHKIUOHUPYIOT MPEANPUATHS
MAIIMHOCTPOCHU U METaI000pabOTKH,  MPOU3BOJACTBO
CTPOUTEIBHBIX MAaTEPUAIOB, XUMHUUYECKOHM, JIETKOW W MUIIEBON
oTpacJiell, HaXOAATCS TPAHCIIOPTHBIE U JKEJIE3HONO0POKHBIE Y3IIbI.
O HeraTMBHOM BIIMSIHUM NPOMBIIUIEHHOCTH M TpPaHCIOpTa Ha
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OKpyKawIyr cpeny ykaseiBaloT @Dypwpe-MK cnekrpanbHbie
WCCIICIOBAHMS JIMIIAaHHUKOB U3 T. Pxesa [1, 5], a Takke JaHHbIE
ADC-UCII-ananu3a IMIIATHAKOB U3 TOpo10B PkeB u 3yO1oB [6].
[IpogoibkeHne uccIeNOBaHUN B JAPYrux ropoaax PrkeBcko-
3y6moBcko-Crapuiikoro [1oBODKES TO3BOIUT HanOoJee IMOJHO
OLICHUTH CTEMIEHb AaHTPOIIOTEHHOT0 BIUSHUS 3arpsi3HEHUS BO3TyXa
MeTaJlJIaMH Ha OMOJIOTHYECKHE O0BEKThI, OIICHUTh MHIUKATOPHBIE
BO3MOXXHOCTH M3y4aeMbIX BUIOB B MOHHUTOPHHTE.

[{enb paboTHI — OLIEHKA 3arPS3HCHHS BO3AYXa METAJUIAMH C
nomompbio  ADC-UCII-ananmm3a 00pas3noB pa3HbIX  BHOB
SMUQPUTHBIX JIUIIAWHUKOB. 3aJla4y¥: OMPEICICHHE CETH ITYHKTOB
otbopa (ITO) obpa3noB numaiHuKoB B ropoaax Pxes, Ctapuia,
3y6110B; coop o6pasznos u ux ADC-NCII-ananu3; oleHka ypoBHs
3arpsi3HEHHS Cpelbl METaIaMUd ¥ MHAMKATOPHON CHOCOOHOCTH
JIUIIAaAHUKORB.

OOBEeKTOM U3yUYEeHHUSI CITY>KUITU CIIOEBUIIIA JINIIAHUKOB TPEX
BuzoB: 1 — Hypogymnia physodes, 2 — Parmelia sulcata, 3 —
Xanthoria parietina. MIx cOop mnpoBoAWJIM B 3UMHE-BECCHHHI
nepuon 2018 r. O6mee uncno mynkToB otd6opa (I10) 6s110 13 (T.
PxeB — 5 T1O, r. Crapuna — 4 110, r. 3y6mos— 4 [10). B kaxaom
[1O 6buTH coOpansl OT 1 710 2 MpoO KaXka0T0 BUJIA, B 3aBUCUMOCTH
OT KoNim4ecTBa cioeBull] B KoHkpeTHOM [1O u ero mmomaau. [Tpu
BoiOOpe Mect [IO yuuThIBanM pacroyio)KEHHE OCHOBHBIX
MPOMBINUICHHBIX TMPEANPUATHI U aBTOAOPOT C HHTEHCHBHBIM
JIBUKEHHEM aBToTpaHcnopta (puc. 1). B maGoparopHbix
YCIOBUSX, C TIOMOIIBIO aTOMHO-IMHCCHOHHOTO CIIEKTPOMETpa ¢
WHIYKTUBHO CBSI3aHHOW IIJIa3MOM TIPOBENIM aHAIM3 O0pa3lioB
JUIIAHHUKOB 10 CTAHIAPTHON METOIUKE. 3HAUCHUS MOTYUYEHHBIX
KOHI[EHTPAIlMd  METAJUIOB  CPaBHUBAIA C  BEIMYWHAMHU
KOHIIEHTpAIlMH THUX METaNIOB B 00pa3max u3 (OHOBOM 30HBI —
OOIIT ¢enepanproro 3nadenust HII «3aBunoBo» (KonakoBckuit
paiion TBepckoii obnactu) [7].

C nomompro ADC-HCII-ananu3a B 00pa3iax JUIaHHUKOB
Ob110 0O0HapykeHo 18 mertamnos (Al, As, Cd, Cr, Cu, Fe, Li, Mn,
Mo, Ni, Pb, Sb, Sn, Sr, Ti, V, W, Zn), koTOpbIe IPEACTABISIIOT TPH
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KJIacCca OMACHOCTH: TIEPBBIN KJIACC — BBICOKOTOKCHYHBIC METAJLIBI
(As, Cd, Pb, Zn); BTOpoii knacc — ymepeHHo-TokcuuHbie (Cu, Mo,

Ni, Sb, V) u Tpetuit — manorokcuunsie (Al, Cr, Fe, Li, Mn, Sn, Sr,
Ti, W) [7]. KonmudyecTBeHHBIN aHAIM3 COACP)KaHUS BBISBICHHBIX
METAaJUIOB TIOKa3aJl IPEBbIIICHIE 3HAUCHHI (POHOBBIX MMOKa3aTeNeH
no 15 meramiam B GOJIBIIMHCTBE cOOpaHHBIX 00pa3ioB (Al, As,
Cu, Cr, Fe, Li, Mo, Ni, Pb“, Sn, Sr, Ti, V, W, Zn)
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Macmrrab 1:600
Puc. 1. Cxema pacnosnoxenusi I10 o0pa3uoB JIMIaiiHMKOB!
a) r. Crapuna (ITO 1-4); 6) r. Pxkes (I10 1-5);

B) r. 3y61i0B (I1O 1-4).

B r. PxeB npesbliieHne (poHa mo HauOOJbLIEMY YHCIY
meramioB (Al, As, Cr, Fe, Li, Mo, Pb, Sn, Sr, Ti, V, W, Zn)
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BRIIBIIIM B oOpasmax X. parietina (ITO 1, 3). Hcrounukom
BBICOKMX KOHILIEHTPALIU{ BBISBICHHBIX METAJJIOB IPU BbE3Ze B
ropog (IIO 1), Moryr ciy’kuTh BBIOPOCHI OT aBTOTPAHCIOPTA,
B3BCIICHHbIE  BEIIECTBA, IOCTYMAIOUIME MpPU  UCTHUPAHUU
JIOpOKHOTO MosoTHa [8]. [IpyrumMu MCTOYHMKaMU 3arpsi3HEHUS
Cpelbl BBICTYMAIOT, TMPEXAE BCEro, KPYIHbIE MPOU3BOJACTBA
METaJUIyprMuecKOM  OTpaciu, a Takke HMHPPACTPYKTypa
xKenesHojgopoxkHoro  tpancrnopra (IO 3).  Haumensiuue
KOHIIEHTPAIlMU METaJNIOB OTMEYeHHBI B oOpa3nax H.physodes u3
I0’KHOM yacTu ropoja, Ha Beie3ze (I10 5).

B r. Crapuna naun6omsiiee ancio metaiuios (Al, As, Cr, Cu,
Fe, Li, Mo, Ni, Pb, Sn, Ti, V, Zn), npesbimaronux ¢oH,
oOHapyxwi B oOpa3nax AByx BuaoB — P. sulcata u X. parietina
(ITO 1), cobpanHBIX IPU BbE3]I€ B TOPO/I, YTO COTIIACYETCS C paHee
MpOBEACHHBIMU HcchenoBaHusiMu [ 1]. Mctounnkom 3arpsizHeHUs
ciIykat BbIOpochl aBTOTpaHcmopra, a Takke OO0 «Crapunkuit
AJIGKTPOMEXAaHWYCCKUI 3aBOoi». HamMmeHbIlee YMCIO METaIoB
(Al, Fe, Li, Sr, Ti, V), ¢ KoHIeHTpalusM{d BbIlIe (OHA,
obHapyxmimm B obOpasnax H. physodes, coOpaHHBIX B HOXKHOMU
4acTu ropoja, Ha Beie3zie u3 Hero (110 4).

B r. 3y610B Hanbosbiee uncino metamioB (Al, As, Cu, Fe,
Li, Mo, Pb, Sn, Ti, V, Zn), KOHIIEHTpaIlMl KOTOPBIX MPEBBIIIAIOT
¢oH, BBISIBICHO B 00pa3liax U3 I0ro-BocTouHoi yactu ropoza (I1O
3), rne Haxomutcs 3A0 «3yOIOBCKUI MaITMHOCTPOUTENbHBIN
3aBo1». B oOpasmax H. physodes, coOpaHHBIX B 3TOM e MECTe,
HA00OpOT, BHISIBJICHO HaUMEHbIee unciao MetawioB (Al As, Fe,
Li, Mo, Sn, Ti, V), c KoHIIeHTpaIsiMH BBIIIE JOHA, UTO YKA3HIBAET
Ha Pa3HYI0 CIIOCOOHOCTH JHIIAHHUKOB K HAKOIUICHUIO METAJIOB
[9].

CTtouT OTMETUTh, 4YTO  ONpPENEJICHHYI0  polib B
pacrpoCTpaHSHUH 3arpsS3HCHUS, BO3MOXKHO, HTPACT HAIIPABJICHHUE
BETpa, TaK KaK HAUMEHBIITNE KOHIICHTPAI[UH METAJIOB OTMEYEHBI
B IOKHOM yacTu ToponoB PxxeB m Crapuma, a mpeobiianaromiee
HaIpaBlIEHUE BETPA, XapaKTEPHOE AJIsi TaHHOTO PEerHOHa B 3UMHUIN
nepuo. — roro-3anagHoe [10].
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CpaBHUTENbHBIN aHalms3 3HAYEHU  KOHUEHTpaUHi
BBISIBJICHHBIX META/VIOB B JIMIIAMHUKAX W3YYEHHBIX BHJIOB
mokasaj, dYro B oOpa3smax X. parietina, BCTpeyYarOTCs
MaKCHMaJbHble KOHIIEHTPAIMKU OOJbIINHCTBA METANIOB; HU3KUE,
HAOOOpOT, 4dalle BCTpevaanch B oOpasmax H.physodes.
Uckmouenne coctaBunu Tpu metasuia (Cd, Li, Sr), koHueHTpanus
KOTOpBIX OblTa MakcUMalIbHOM B oOpasiax H.physodes m3 Bcex
I10.

Takum 00pa3oM, B 00pa3max pasHbIX BUIOB JIMIIAHHUKOB
oOHapyxmiu 18 MeTanoB, U3 KOTOPHIX 15 UMEIOT KOHIIEHTPALHIO
Bblme oHa. VcTouHWKAMU 3arps3HCHHS CITY)KAT MPEATPUSATHS
METAII0O00pad0TKH M MAIIMHOCTPOCHHS, a TaKXKE BBIOPOCHI OT
aBTOoTpaHcropTa. MIHINKATOpHBIE BO3MOKHOCTH Y HCCIICIYSMBIX
BUJIOB  pa3Hble. X. parietina  obimamaeT  HauOOJNbBIICH
HAKOIMUTEIbHOM CHOCOOHOCThIO K MeTauiaM. [loBbIlIEHHYIO
YyBCTBUTEIHHOCTh K KaJIMUIO, JIUTUIO, U CTPOHIIHIO MposiBisieT H.
Physodes.
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P.Y. Zudina, A.F. Meysurova
ASSESSMENT OF METAL POLLUTION
WITH THE HELP OF THE AES-ISP-ANALYSIS IN
DIFFERENT SPECIES OF EPIPHYTIC LICHENS
Tver State University

The analysis of the samples of different species lichens by atomic
emission spectroscopy with the inductively coupled plasma (AES-ICP)
was allowed to assessment of air pollution by the metals. It was found
18 metals, where a concentration of 15 metals (Al, As, Cr, Cu, Fe, Li,
Mo, Ni, Pb, Sn, Sr, Ti, V, W, Zn) were higher than background values.
It was determined that Xanthoria parietina has an increased cumulative

ability to accumulation a wide spectrum of metals and Hypogymnia
physodes, on the contrary, only to cadmium, lithium and strontium.
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Kanunkun 10. H.
3UMHEE PABMEHIEHUE MAPAJIA (CERVUS ELAPHUS
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B CEBEPO-BOCTOYHOM AJITAE
QI'BY «Anmatickuil 20cy0apcmeeHHblll 3aNn08eOHUKY
kalinkin72 @mail.ru

Pa3menienne Mapasna 1 HCMOIB30BaHHE KOPMOB IO BHICOTHBIM MOsSICaM
B T€UEHHE 3UMHETO MepHoJa MPOAHATU3UPOBAHO IS Pa3HBIX IO
CHE)KHOCTH 3UM. B MalloCHEHBIE 3UMBI Mapai IEep>KUTCS
MPEUMYILECTBEHHO B CPETHETOPBAX, UCHOB3Ys 10 9,1 % KopMoB
BBICOTHOI'O I105ICa. B cpelHECHEkKHBIE — CO BTOPOM ITOJIOBUHBI 3UMBI
CITyCKaeTcsl B HU3KOTophbs, moenast 10,6% KOPMOBBIX pecypcoB HIKHEH
4acTH rop. B MHOTOCHEXHBIE 3UMBI UCTIONB3yeTCs 29,8% KopMOB
HU3KOropuil. B 0ueHb MHOTOCHEXKHBIE 3UMBI MapaJl AEP>KUTCS 110
FO’KHBIM CKJIOHaM HU3KOropuii, moexas 10 40,5% 3uMHHUX KOPMOB.

BBenenne. Mapan — QOHOBBII ¥ MHOTOYMCIICHHBIH BHJT
PecniyOnuku Anrtait. Hacensier Bce paifloHbl, Bce BRICOTHBIE TIOsICA,
KpoMe HuBalIbHOro. OJIHUM M3  OCHOBHBIX  (DaKTOpPOB,
OTPaHMYMBAIOIINX YUCICHHOCTh Mapaiia B ropax Auitas, siBISIETCS
BBICOTA CHEXXHOTO IMOKPOBA. BBICOTHASI TOSICHOCTH 00yCIaBINBAET
HEpPaBHOMEPHOCTH pacrpeeneHus MapalioB yepes
HEPAaBHOMEPHOCTh  BBIMAJAEHUS OCAJAKOB B BHAE CHeEra,
JIOCTYITHOCTh KOPMOB U JIPYTUX COMYTCTBYIOIIUX (akTopoB [1].
[lenb paboThl — BBISICHUTH pa3MeEIIeHHWE MapajoB U
WCIIOJIb30BaHHE MMHU KOpMa IO MOsicaM T'op B TEYEHHE 3WMBbI, B
pa3MyHBbIE 110 CHEXKHOCTU 3UMBI.

[Ipu 3TOM pemanucey Caeayromue 3a1a4u:

1. Onpenenenuie 3anaca 3MMHHX KOPMOB Ha Pa3HBIX BBICOTHBIX
rosicax.

2. BrisicHeHue pa3MelleHrs MapaioB MO MosicaM TOp B pa3HbIE 10
CHEKHOCTH 3UMBI.
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3. Iloctpoenue MoAenu  JBWKEHHS  YHUCICHHOCTH U
MIOJIOBO3PACTHOM CTPYKTYPBI IPYNIIUPOBKHU Mapajia Mo BEICOTHBIM
nosicaM B T€YEHHUE 3UMHETO Mepuoa.

4. Pacuer ucnonp30BaHusl KOPMOB MapajamMu Ha Pa3HbIX MOsACaX
B Pa3JIMYHBIC 110 CHEKHOCTH 3UMBI.

Martepuan u MeToAMKaA.

Ompenenenue  3amaca KOpMa TI0  BBICOTHBIM  IOsiCaM
OCYIIECTBIIEHO METOJ0M MpoOHbIX Miomaaen [2]. Ilmomans
BBICOTHOTO TIOSiICA W OKHBIX CKJIOHOB OIPEACISIIUCh uepe3
nporpammy QGIS 2.18, moauroHaabHbIM METOIOM.

Pa3menienne mapanoB mo mosicaM TOp B pa3HbIe MO CHEKHOCTH
3UMBbI BBISICHSJIOCH IIepecueToM JaHHbIX 3MY 3a 19 net o nosicam
TOp C y4€TOM BBICOTHI CHEKHOTO TTOKPOBA.

Pacuer monenu BeinonHeH B porpamme Excel 2007. 3a onbITHYIO
mromaas npuHara [Ipurenenkas yacte ANTalCKOTO 3al10BEITHUKA
momaaso 102 ThIC. Ta, pacnosioxenHas B CeBepo-Bocrounom
Anrtae. Ha Tepputopuu ObUIM BBIJCICHBI BBICOTHBIE TOsICa:
HU3KOTOphs — OT 434 M H.y. M. (ypoBeHb Tenernkoro o3epa) 10 900
M H. y. M., cpeareropbs — oT 900 m 10 1500 M, BBICOKOTOpPbS — OT
1500 m 1o 1800 M m moaroasnoBbs — oT 1800 M mo 2000 M.

3a CTapTOBYIO YMCIEHHOCTh Mapajia, B3sSIThl JaHHBIE IO YYETYy
JKUBOTHBIX Ha ONbITHOM  Tepputopun 3a 2017  rox.
[TonmoBo3pacTHast CTPyKTypa pacCuuTaHa Ha OCHOBE JAHHBIX C
doronoBymek. CMEPTHOCTh Mapayia B pa3IUYHbIE [0 CHEXXHOCTH
3UMBI, TIOJOBO3PACTHOW COCTaB IMOTHOIMIUX KUBOTHBIX W WX
COOTHOUIEHHE M0 MeCALlaM, B3SThl MPONOPLUHUOHAIBHO CO
CTaTUCTUYECKUMHU JITaHHBIMM ~ AJTalCKOrO 3allOBEIHHKA 32
nocienHue 18 ner.

CyTouHble HOPMBI TOTPEOJICHUS MapajioM KOPMOB B3SITHI W3
JUTEPATYPHBIX UICTOYHUKOB [3].

Pesynpratsl.

JuHnaMuka pa3sMenieHus: Mapajla U HCIOJIb30BAHHUS KOPMOB IO
BBICOTHBIM TI0SICAaM B T€UEHHE 3MMHETO MEePHO/Ia pacCunuTaHa JIJis
pPa3HbIX MO CHEXHOCTH 3UM: MAJOCHEXHas, CPEeIHECHEKHas,
MHOTOCHEKHAs U OY€Hb MHOTOCHEXHas (puc.1).
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Puc.1. Ucnonn3oBanue KOPMOB MapajioM I10 BBICOTHBIM ITIOsCaM
TOp B pa3JIMYHLIC IO CHE)KHOCTU 3UMBI.

ManocHexxHass 3uma. OrpaHuyeHUl 1O  HMCHOJIb30BAaHUIO
TEPPUTOPUU  MPAKTUYECKH HeT (JoCTynHO Mapainy 95%
MECTOOOMTaHUH), TPYAHOMOCTYIIHBI JIUIIb CEBEPHBIC CKIIOHBI
BbICOKOTOpHil. OCHOBHAsl Harpy3Ka NPUXOAUTCS Ha CPETHETOPHBIE
nactouma (ucnomassyercs 9,1 % kopmoB). 13 00beKTOB NMUTaHUS
HOBPEXJAIOTCS, TPEXKIE BCEr0: OCHHA, psiONHA CUOMpCKast, peiKast
3/1ech KaparaHa JpEeBOBHJHAs W YaCTUYHO CMOpoauHa. Mapan
aKTUBHO KOPMHTCS HE BETOUHBIMH KOpMaMu (TeOeHEeBKa Tpas,
CTOXKHM TUINYX). Harpy3ka Ha moJoribIOBEIE U BHICOKOTOPHEIE
nacTOMINa B TaKMe 3UMbl MakcUMaibHas. [IpuBieKkaroT oJieHbHX,
IOpeXJe BCEro Jyra, M3 BETOYHBIX KOPMOB IOEAAIOTCS
PEUMYIIECTBEHHO KapJIUKOBBIE UBBI.

CpennecHexHas 3uma. M3 MecTooOMTaHMN TPYAHOJOCTYIIHBIMU
CTaHOBSITCSI BBICOKOTOPbsI M TEHEBBbIE CKJIOHBI CpeIHEeropui,
ucnone3ytorcst 48% teppuropun. Harpyska co cpenHEropHbIX
MacTOMIN CHWXaeTcs He3HauutTenbHo (7,9%), BO3pacTaer
UCIOJIb30BaHuEe KOopMoB Hu3Koropuil 10 10,6 %. Ilpu stom B
CpeIHErophe H3JI00JIEHHBIE KOPMa HCHOJB3YIOTCS OJIEHSIMH Ha
70-90%, cmoponuHa u yepemyxa 10 10%. Huskoropssi OmbITHOMN
TEpPPUTOpUN OOraThl KaparaHod JIpeBOBHIHOM, KHU3MILHHUKOM
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YEpHOIUIOIHBIM, IOPOCIBI0 OCUHBL [Ipy 3TOM Ha TPOOHBIX
miomaax mospexacHsl 30-90% 0O0bEKTOB MUTAHKS, HO CTETICHD
UCIIOJIb30BaHUs UX He npeBbimaet 60%, yame 8-30%, oobenanue
KOpbl KaparaH U OCHH BCTpEYaeTcs, HO HE MAacCOBO, CpeIHUM
JUaMeTp ToenaeMbix moOeroB kaparanel — 3,1-3,2 mm. Ha
COJTHEYHBIX CTEIHBIX CKJIOHAX MOEIAl0TCS U TPABBHI.
MHorocHexxHast 3uMa. MCHONb3yHOTCA  CBETOBBIE  CKJIOHBI
cpenneropuii u Huskoropuit 40,7 % MecT oOuTaHus Mapaia.
MakcumanbHasi Harpy3ka IpUXOIUTCS Ha HU3KOropbs. K koHIiy
3uMbl nioegaerca 29,8% BEeTOYHBIX KOPMOB, TPaBbl MPAKTUYECKHU
HE WCIOJIB3YIOTCS, 32 PEAKMM HCKIIOYEHHEM Ha BblayBax. Ha
OTBITHBIX IUIONIAKaX MoBpexaaercs 100% oOBEKTOB NMUTAHUS,
CTEeINEeHb MCIOJIb30BaHUs M00eroB Ha o0bekTax nutanus 10 80%.
Cpennuii guameTp roefaaeMbIx moderoB kaparanbsl 3,4-3,6 MM.
3ajioMaHBbl, C LETbI0 TOSIaHMs BEpXHUX 00EToB, CTBOIUKU 56%
KycTOB KaparaHbl. [loenu kopsl kaparaH OOBIYHBI, Y HEKOTOPBIX
KycToB mnoBpexaeHbl 90-100 % CTBOJMKOB «Ha KOJIBLIO» Ha
BbIcOTY 710 100-120 cm.

OueHb MHOTOCHEXKHAsl 3uMa. VICmoyb3yroTCs MapajioM TOJIBKO
CBETOBBIE CKJIOHBI HU3Koropuil Hike 700 M (60% HU3KOTOpPHOTO
nosica), 7,4% wmecrooOutaHuii. B pasmemenne wmapaia
MPUOPUTETHYIO POJb UMEIOT HU3KOTOPhS, OCOOEHHO MX FOKHBIE
CKJIOHBI. MakcuMalilbHasi Harpy3ka TakXe Ha HU3KOTOphsiX. K
KOHIly 3uMbl ucnoss3yercs 40,5%  BETOYHBIX KOPMOB
MeCTOOOUTaHuM, B 0TAENbHBIX ypouniiax — 100%. Kopa xaparan
MOBPEX/IAETCA MACCOBO, B OT/IEIBbHBIX YPOUHUIIaX HAa IPOTKEHUH
100 M 00beIeHBI CIIIONIb BCE CTBOJIMKHU KYCTOB, TOUTH CILJIOLIHBIX
3apOCIIeH.

BriBoabl.

1. B ManocHexHbl€ 3UMBl OCHOBHAs Harpy3ka NpPHXOAMUTCS Ha
CpeIHEeropHble mnactouma, wucnonb3dyercs 9,1% nocTymHBIX
BETOYHBIX KOPMOB, AKTUBHO UCIOJIb3YIOTCSl HE BETOUHBIE KOpMa.
2. B cpenHecHEXHbBIE 3MMBI Harpy3Ka CO CPETHETOPHBIX MACTOMIII
CHUXKaeTcsi HezHauuTenbHOo (7,9%), BO3pacTeT HCIOIb30BAHUE
KOpMOB HU3KoTOpHii 10 10,6%.
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3. B MHOTOCHEXHYIO 3UMy MaKCUMaibHas Harpy3Ka MPUXOTUTCS
Ha IOKHBIE CKJIOHBI HHM3KOTOPHOTO MOfAca, TAe K KOHIY 3UMBbI
noeaaercs 29,7% BETOUYHBIX KOPMOBBIX PECYPCOB.

4. B ou4eHb MHOTOCHEXHbIE 3uUMbl ucnoas3yerca 40,5%
HU3KOTOPHBIX KOPMOB.

5. Jna pacueta KPUTUYECKON UHCICHHOCTH HEOOXOAUMO
WCIIOJIB30BaTh JAHHBIE IO 3amacy KOPMOB Ha HH3KOTOPHBIX
IO’KHBIX CKJIOHAX.

Jlumepamypa
1. Co6anckuii I'.I'. Cuexubiii mokpoB u mapai (Cervus elaphus
sibiricus Sev.) na CeBepo-Bocroke Anras // DKOIOrHs CEBEPHBIX
teppuropuii. HoBocubupck, 2013. C. 293-298.
2. I'mymxos B.M. Jlock. Dkonorus 1 ynpasjieHHue MOMYIALUIMH.
Kupos, 2001. C. 317.
3. Hanmnkun A.A. Onensu. M.: 'EOC, 1999. C. 552

Kalinkin Yu. N.

DEER'S WINTER ACCOMMODATION (CERVUS
ELAPHUS SIBIRICUS) AND THEIR FOOD USING ON
HIGH-ALTERNAL MOUNTAIN BELTS INTHE NORTH-
EAST ALTAI
FGBU "Altai State Reserve"

The location of the deer and their feeding in the high-altitude
zones during the winter period was analyzed for winters of
various snow types. In the winters with little snow, the deer holds
mainly in the middle mountains, using up to 9.1% of the altitude
belt feed. In the mid-snow winters - from the second half of
winter the deer go down to the lowlands, eating 10.6% of food
resources in the lower part of the mountains. In heavy-snow
winters, 29.8% of the lowlands feed are used. In heaviest snowy
winters, the deer stay on the southern slopes of the lowlands,
eating up to 40.5% of winter fodder.
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Kapnviuesa 3.A.
BUPYCbI B IPEBHUX IIOBTOPHO-’KUJIBbHBIX JIBJIAX
Mocxosckuii I'ocyoapcmeenuwiii Yuusepcumem um. M.B. Jlomonocosa
Karnyshevaelina@mail.ru

Jlns repputopun Poccun Bonpoc n3ydyeHus BUPyCOB B
MHOT'OJIETHEME3JIBIX TIOPOJAaX BECbMa aKTyaJIeH, TaK KaK OKOJIO
65% ee TeppUTOPUH 3aHITO BEUHON Mep310TON. B kpuoauTo3one
P® pa3merieHsl MHOTHE BaKHbIE O0BEKTHI M UMEETCs OOIIbIIOoE
pa3zHooOpa3ue pacTeHUM U KUBOTHBIX, U MIOKA HEACHO, KaK
CKa)KETCsl Ha HUX BBIXOJI B OMochepy BUPYCOB.

B xone uccienoBaHuii MUKPOOHBIX COOOIIECTB SKOCHUCTEM
KPHOJIMTO30HBI ObUIM OOHAPYXEHBbI BUPYCHI. BUpYyCHBIE YaCTUIIbI
ObLTM 0OHApY>KeHBI B 00pa3uax Jpaa ApKTUKUA U AHTapKTUKH [1].
HccnenoBanus moka3aiay BO3MOMKHOE IPUCYTCTBUE BHUPYCHBIX
YacTUIl B JIEJOBBIX 00Opaslax, OTOOpaHHBIX B XojA€ OypeHus
MHOT'OKMJIOMETPOBOM CKBa)KMHBI JIEJOBOIO 1UTa 03epa BocTok B
Antapktuge. OmnyOnaukoBaHbl JaHHblE 00 OOHapyXXEHUU B
oOpa3uax BeuyHOM Mep3noThl CHOMpH THUTAaHTCKOIO BHpYCA,
KOTOPBIH ObUT crtocoOeH nHpuIMpoBaTh kiieTku ameo [2]. Bospact
00pas1oB, T11e ObUTH OOHAPY>KEHBI BUPYCHBIC YaCTHUI[BI COCTABHII
okoigo 30 Teicsy ner. M3BecTHO, 4YTO BHpYCHl OakTepuii
(ObakTeprodarn) UrparOT 3HAYUTEIBHYIO pOJIb B  OKH3HU
MUKpOOHBIX ~ cooOmiectB  [3].  OcymiecTBisii  MEpPeHOC
FEHETUYECKOT0 MaTepuaja, OHU PEerylupyloT YHCIEHHOCTb U
pasHooOpa3ne MHKPOOPraHMU3MOB, YYaCTBYIOT B KpPYroBOPOTE
OpraHMYECKOro MaTepuaja B HKOCHUCTEMax C OJIMTOTPO(HBIMU
ycaoBusMu  obutaHus. CoBpEeMEHHbIE BHUPYCHBIE YaCTHIIBI
IPEJICTaBISIIOT COOOM MOTOMKM JPEBHHUX JOKJIETOYHBIX (POpM
KU3HHU [4].

N3yuenne BUPYCHOM COCTABISIOMIEH APEBHUX MHUKPOOHBIX
coOOIIeCTB BEYHOW MEP3J0Thl BAXKHO JUIsI IOHUMaHUS MHOTHX
(GyHIaMEHTAJIbHBIX ~ BOMNPOCOB, CBS3aHHBIX C  3BOJIOLUEH
MHUKPOOHBIX COOOIIECTB, BO3MOKHOCTBIO MX BapHallUil B CBS3HU C
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WU3MEHEHHUEM KIMMAaTHUYECKUX YCIOBHMM M CBSI3aHHBIM C 3TUM
U3MEHEHHEM (PU3MKO-XMMHUYECKOTO0 COCTOSHUS BEYHOMEP3IIBIX
nopon [5], a Takke MPAKTHYECKUX BOIMPOCOB OMOOE30TaCHOCTH.

[IpakTH4yecku HET JaHHBIX O CYIIECTBOBAHUU JIM30I'€HHBIX
dbopM MHUKpPOOPTraHW3MOB B COCTaBE MHKPOOHBIX COOOIIECTB
BEYHOMEP3JIbIX OPO/I, XOTSI UMEHHO Takue (POPMBI U CBSI3aHHBIE C
HUMH (paru MOTYT OBITH CBHJETEIHLCTBOM CYIIIECTBOBAHUS TaKOH,
MOo-BUAUMOMY, ApeBHEH ¢GopmMbl cumOuo3a [3].

B Hacrosiiiee BpemMsi UMEIOTCSI MHOTOYKCIICHHBIE JJaHHbIE,
CBUJIETEJILCTBYIOIME O TJ00aJbHOM M3MEHEHHM KiIMMaTa Ha
3emne [1]. 3a  mocimenHue — moJBeKa  TeMIeparypa
MHOT'0JIETHEMEP3JIbIX TPYHTOB B HEKOTOPBIX PaiiOHAX MOBBICUIIACH
Ha 1-3  rpamgyca. «lloTemsieHue  MOXET TNPUBECTH K
BBICBOOOXKJICHHIO CMEPTEJIbHO OMNACHBIX I  YeJIOBeuecTBa
JIPEBHUX BHUPYCOB, HaxXOMsAmUXcs B "NEAsSHBIX capkodarax"
HOJIFOCOB 3eMIIN», - C TAKUM alOKAJIUNTUYECKUM IpeJICKa3aHueM
BeICTYNIMT KypHan "NewScientist", oCHOBBIBasiCh Ha BBIBOJAX
(GpaHIy3cKMX  CHELHUaIMCTOB, MOATBEPXKIEHHBIX HeIaBHEH
HAaxOJIKOM BHpYyca BO JIpJIax I 'peHnanaum.

VICTOUHNKOM HEW3BECTHBIX (DaroBBIX YACTHUIl MOTYT CTaTh
JU30TE€HHBbIE JpeBHUE OakTepuajabHble KJIETKU. B pesynbrare
AKTHUBALIUM IIPOLIECCOB HUX JKU3JAEATEIBHOCTH IOJ JEHCTBHUEM
MOJIO’KUTEIBHBIX TEMIIEPATYpP U OOMJIMSI BJIaru MOTYT YCUIIMBAThCS
npolecchl JHM3UCa U, COOTBETCTBEHHO, BbIXOA (hara. 3To
MOBBILIAET BEPOSITHOCTh MHOUIMPOBaHUS (HaroBbIMU YaCTULIAMU
KJIETOK JPYI'MX OpraHu3MoB. B 3aBUCMMOCTH OT CTENEHU
cnenupuYHOCTH (ParoB, OHU MOTYT MHQHUIMPOBATH JTOCTATOYHO
HIMPOKUI KPYT KIETOK-XO035€B, IPU ATOM, B PE3yJIbTaTe NEpEHOca
YyXXEPOAHOIO0 TEHETHYECKOro Marepuajlla B TE€HOM KIIETKH-
PELIMIMEHTA, MOYKET MPOM30MTH CYIIECTBEHHOW HM3MEHEHHE €€
cBoiictB. Takum 06pazom, (haroBbie UaCTHUIIBI MOTYT BBI3BIBATH HE
TOJIBKO KOJINYECTBEHHBIE, HO M KAUECTBEHHBIE N3MEHEHMSI COCTaBa
MUKPOOHBIX COOOIIECTB, YTO HECOMHEHHO Oy/IeT CKa3bIBaThCs Ha
COCTOSTHUH 3KOCUCTEM KPHOJIUTO30HBI B LIETIOM.

B xome mnoneBpix paboT OBLIM OTOOpaHBl 00pa3Ilbl
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JPEBHETO MOBTOPHO-KUIHHOTO JIbJa U3 OOHaKeHUs1 MaMOHTOBOM
ropbl, pacrnojokeHHoro Ha ypoBHe 50 M B palioHe
BEPXHEUETBEPTUYHBIX  OTJIOKEHHM,  BMELIAIOUIMX  TOJILLIHU
JKWJIBHOTO JbAa. B maHHOW paboTe HMCIOIb30BAJICS JICTOBBIMA
oOpazery MyTHOro, Ccepo-Oyporo IBeTa, HEMPO3PAUHBIMA,
3epHUCTOM, My3bIpyaToil CTpyKTyphl. 3HadeHue pH abaucToro
MaTtepuaja HCCIEIOBAHHOTO o0pasla TOocie OTTauBaHHS
coctaBisn 5.5-5.6, 4TO XapakTepHO HJsi MOBEPXHOCTHBIX BOJ
KPHOJIUTO30HBI.

ONEKTPOHHO-MUKPOCKOIIMYECKOTO HMCCIEAOBAHUS TaJOro
o0Opa3ma JbJa TMO3BOJMIIM OOHAPYKUTh BHUPYCHBIE YAaCTHIIBI
paznnyHoit Mmopdonoruu (puc. 1)

i R 2
! =oil ] .

Puc. 1. Pa3noo0pa3ue Mop¢0/10ruu BUPYCHBIX YaCTHLI,
00HApYKEHHBIX B TAJIOM 00pa3Le NOBTOPHO-KUJIbHOI0 JIbJA
MamonToBoii ropel. Macimrabuas aunaus 0.05Mkm

OOHapyXeHHbIE BUPYCHBIE YaCTHIIBI MOXKHO OTHECTH K 5
OCHOBHBIM MOP(OTUIIAM: MUOBHUPYCHI (2,B,11), CHPOBUPYCHI (K,3),
mo0BHPYCHI (T), chepruyeckue (0) U HUTUATHIE (€).
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B pesynprare MHKpPOOMOJIOTHYECKOTO  HCCIEIOBAHUS
a’poOHOI TeTepoTpodHON MHUKPO(DIOPHl TAJIOr0 MaTrepuaia
HCCIICIOBAHHOTO 00pa3lia IMOBTOPHO-KUJIBHOTO JibJla OBLIO
MOKa3aHO, YTO YHUCJIEHHOCTh KOJIOHUEOOPA3YyIOIIUX €IUHHUIL
JKM3HECTIOCOOHBIX OPraHM3MOB COCTaBIsAna B cpendem 102-103
KOE/mn. YBenuyenrne cpokoB HMHKYOUPOBAHUS TTO3BOJIIIIO CPEIU
MOJTyYeHHBIX OaKTEpUATBbHBIX KOJOHUI OOHAPYKUTH 2-3 KOJIOHUU
CXOJIHOTO THIa, B 30HE aKTUBHOTO POCTa KOTOPHIX HAOIIOJANIOCh
NOSIBJICHUE HETaTUBHBIX (CTEPUJIbHBIX) YYaCTKOB, pa3MEpPOM OT
1.5 - 2MM, YHCIIO KOTOPBIX YBEJIMYUBAIOCH MO MEpe CTapeHUS
KosioHuH. [TosiBIIeHNE CTEPUITLHBIX YYACTKOB B MEepUBEPUICCKOI
30HE CTapbhIX KOJOHUN TO3BOJIUJIO TMPEANONOXKHUTh, YTO OTH
YYaCTKHU  SIBJIIOTCSL  pE3YyJlbTaTOM  BBICBOOOKJEHUS  (aros
KJIETKaMU JIM30T€HHBIX OaKTepUil, U MOCIEIYIONIEro JIN31Ca YaCTH
U3 HUX. [l M3yueHuss HCTOYHUKA MOSIBIICHUS CTEPUIIbHBIX ISATEH
Ha KOJIOHMSIX ObUIO MPOBEACHO 3JIEKTPOHHO-MHKPOCKOIMUYECKOE
UCCIIEJOBaHUE MaTepuaja, OTOOPaHHOIO U3 ATHX y4yacTKoB. B
pe3ynbTaTe ObUIM OOHApYXEHbl HUTEBUAHBIE BUPYCOMOAOOHBIC
yacTuubl.  OOHapyXeHHE YMEpPEHHOro HHMT4YaToro ¢ara B
KOJIOHUSIX JIpeBHUX (opM OakTepuil CBUIETEILCTBYET O
BO3MOXXHOCTH  pacHpOCTpaHEHUs  SBJIEHMS  JIM30T€HUU B
re0J0TMYECKOM IPOIIIOM HAIIEH IIAHETHI.

[IpuBHecenne B  OakTepuaidbHBIH TE€HOM  JIPEBHUX
HEU3BECTHBIX TI'€HOB BHUPYCHBIX YacTHUL, IPHUIAET HOBBIE,
HemnpeJCcKa3yeMble CBOMCTBa OakTepHsiM, H3MEHSETCS COCTaB
MUKpo¢iopbl. HensBecTHO, YTO CIIyduTCs, €ClIM TeMIepaTypa
OKpY>KaIoIIe cpeapl U Topoj OyAeT MOBBIMIATHCSI. JKCHEPT U3
Heto-Hopkekoro yausepentera Tom CrapMepro oTMeudaet: «Mel
HE 3HaeM, C 4eM YeJIOBEYeCTBO CToJKHeTcs Ha KOkHOM mostoce B
OnuoKkaifiiiee Bpemsi B CBSI3U C TNI00ATBHBIM MMOTEIUIEHHEM. Bupychl,
3aIUIIEHHBIE TPOTEMHOBONW OOO0JIOYKON, COXpaHUB B BEYHOU
MEp3JI0Te CBOIO YKU3HECNIOCOOHOCTh, CTAHYT pa3MHOXATbCs, KaK
TOJIBKO TIOBBICHTCSI TEMIIEPATYpA OKpYKaromen cpeas» [1].

Hakonern, MukpoOHble cOOOIIECTBA,  BKJIIOYAIOLIHE
OakTeprodaru, SBISIOTCS BaXXHOW COCTABIISIONMIEH MEP3JIbIX
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nopoA, M  MO3TOMY MOIYT UMETb B  IEPCIEKTHUBE
cTpaturpaduyeckoe ¥ naneoreorpadpuyeckoe 3HAYCHHE IS
M3YYEHUS ITUX MOpoA. MBI IOKa HE 3Ha€M 3aKOHOMEPHOCTEN HX
pacrpefenieHuss B MEp3JbIX [OpoAax M ocoOeHHocTel
KusHenesaTenbHoCTH. OHHM ONpPENENICeHHO MOTYT (OPMHUPOBATH
ra3oByl0 Cpeay 3THX IOPOJ M MNOTEHLUHMAIBbHO BIMATH HA MX
CBOICTBA, YTO HYKJIA€TCS B JONOJIHUTEIbHBIX UCCIEA0BAHUSIX.
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Karnysheva Elina
VIRUSES IN RELICT ICE WEDGES
Lomonosov Moscow State University

For the territory of Russia, studying viruses in frozen soil is
highly relevant because about 65% of its territory is occupied by
permafrost. Many important objects and large variety of plants
and animals are located in permafrost and it is not clear how the
exit of viruses to the biosphere will affect them.
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OCOBEHHOCTHU AKTUBHOCTHU 1
KOPMOJAOBBIBAIOHIET'O ITOBEAEHUA
KPYIJIOT'OJIOBKU-BEPTUXBOCTKH
(PHRYNOCEPHALUS GUTTATUS GUTTATUS GMEL.,
1789) IIOCJIE CE3OHA PABMHOKEHUS
Oxonoeuneckuil paxyremem Poccuiickoeo ynusepcumema

OpyoHcObl HApP0O08
slkator@mail.ru

B pamkax npoBenéHHoi paboThl OBLIIO YCTaHOBJIEHO, UYTO
KpyriorojioBka-sepTuxsoctka (Phrynocephalus guttatus guttatus
Gmel., 1789) B oceHHu# MEpUO] MUTACTCS IPEUMYILIECTBEHHO
MypaBbsiMH OHOTO Buaa. KopmoaoObiBaroliee noseieHue u
AKTUBHOCTH UMEIOT OMPEENEHHYIO CIEIU(PUKY B YTPEHHUE
yachl. B3anMOOTHOIIIEHUS )KUBOTHBIX BO BpEMsl OXOTHI Ha
MYypaBbEB OTIIMYAIOTCS OT KOHTAKTOB B HHOE BPEMsI.

Kpyrioromnoska-septuxsoctka (Phrynocephalus guttatus
guttatus Gmel., 1789) siBnseTcst GOHOBBIM BHAOM M OJHHM U3
TUIHMYHBIX MPEJICTaBUTENEH TIepreTOKOMIUIEKCa ACTpaxaHCKHX
MOJYNyCThIHb.  BBICOKass  yCTOHYMBOCTH ¥ aIalTHBHOCTH
KUBOTHOTO K H3MEHSIOUIMMCS YCIOBHSM CpeIbl OOUTaHHs, B
YaCTHOCTH, K 3apacTaHUI0 ¥  BBIBETPUBAHUIO  OHOTOIA,
MOJTy3aKpEIUICHHBIX MIECKOB, XapaKTePU3YIOT €ro Kak 3BpHOMOHTA.
Ha nanubIif MOMEHT cymiecTByeT oOmasi nHGOpMAIHs O pa3HBIX
CTOpOHax sKoioruu Buaa [1, 2, 3], HO He XBaraeT NETaJbHbBIX
UCCIIEIOBAaHHUI HEKOTOPBIX €€ aCTIeKTOB.

Llenbto paboThl ObUIO U3yYEHHE OCOOEHHOCTEN aKTUBHOCTH
U KOPMOJOOBIBAIONIETO TOBEACHHWS BUIAa BHE  CE30HA
Pa3MHOXKEHUS.

MeToabl 1 MaTepUAaIbI HCCTET0BAHUSA

[ToneBsie paboTsl mpoxoaunu B mepuoj c¢ 28.08.2016 mo
12.09.2016 u c 28.08.2017 mo 13.09.2017 Ha yuacTke,
pAacIoI0’KEHHOM Ha CeBEpO-BOCTOKE OT I1. JlocaHr AcTpaxaHCKOH
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obnmactu. MUccnepyemast TeppuTopHs TIpeACTaBiisia  coOOM
noiy3akpemiéHuple necku romanpbto 0,4 ra. Ilocenenue
’KUBOTHBIX COOTBETCTBOBAJIO YPOBHIO 3JIEMEHTAPHOM MOMYIISALINI
[4].

IToiMaHHBIX PENTWINN METHIN C MOMOLIBIO BPEMEHHOU U
MOCTOSIHHOM MeTKH. BpeMeHHass MeTka HaHOCHIIACh Ha CIIUHE
JKUBOTHOTO CIIUPTOBBIM MapKEPOM KPaCHOTO MJIM YEPHOTO IIBETA.
[TocTosiHHAsT MeTKa — OCYLIECTBISIACh MyTEM oTpe3aHus 1-2
danaHr manplleB MO CXEMe, HCIOJIb30BAHHON I  SIIEPUIL
Mbpiixpto, Tunkie u Byasapaom [5, 6]. [lo HaGnrogeHUsIM METKU
HE BIUSJIM HA >KU3HEACSTEIIbHOCTh KUBOTHBIX. Y BCTPEUEHHBIX
JKUBOTHBIX U3MEpsUId Bec ¢ TouHOCThiO 70 0,1 T, AnuHy Tena u
XBOCTa C TOYHOCTHIO 710 1,0 MM, onrpenesnsijiu BO3pacT U MOJL.

Jns wu3ydeHuss XxapakTepa HCIOJIb30BaHUS SIIEpULIAMU
TEPPUTOPUHU OMOTOIA IPUMEHSIICS METO] KAPTUPOBAHUS BCTPEY U
NepeMelIeHU, C TMOCIEAYIIUM TEePEeHOCOM JIaHHBIX B
9JIEKTPOHHBIN hopmat ¢ momoinkio mporpammbl Adobe Illustrator,
a TaK)Ke METOJI TPOIUICHUS U OCTOPOKHOTO MpecieaoBanus [7].

Pe3yabTaThl U 00cyKIeHUE

KpyrioronoBka-BepTUXBOCTKA SBISETCS MCaMMOMUIOM U
MPEANOYUTAET OTKPBITBIE MeCKH c pa3pexeHHoI
pacTuTenbHOCThI0. OCHOBOM pallMOHA SIBISIOTCS pa3HOOOpa3HbIe
YJICHUCTOHOTHE: TPSMOKPBUIbIE, IBYKPBUIbIE, 0a00YKH, MayKH,
JKYKH, KJIOMBI, TYCEHUIIBI Pa3HBIX BUAOB W MypaBbu. [luTanuro
MYPaBbSIMU UCCIIEAOBATENIN YACIAIOT 0c00yt0 poib [1, 2, 3].

B mnHamem wuccnemoBaHMM MHUpMEKOGaruu - YAENIsIoCh
OCHOBHO€ BHHMMaHHUE. BBIJIO yCTaHOBJIEHO, YTO Ha HCCIETyeMOU
TEPPUTOPUU OOUTAET 3 BHIa MypaBbER:

1. Tetramorium cf. caespitum (Linnaeus, 1758);

2. Lasius alienus (Forster, 1850);

3. Cataglyphis aenescens (Nylander, 1849).

B Teuenue nByX MoCienOBATENbHBIX CE30HOB €XEJIHEBHAs
KOPMO/I00BIBAIOIAsl YTPEHHSSI aKTUBHOCTH (TipuMepHo ¢ 9:10 1o
10:35) KpyrioroaoBOK-BEPTUXBOCTOK COCPENOTAYMBAIaCh B
HEMOCPEICTBEHHOW  OMM30CTH  OT  3apociell  KOJIOCHSIKA

123



rurantckoro (Leymus racemosus (Lam.) Tzvel).

JletanbHble HAOMIOAEHUS MOKA3alM, YTO JIMCThS PAacTEHUN
ObUTH TOpaKeHBI IMTOBKOM, cem. Diaspididae, a B ocHoBaHuUM
KypTHH 4acTO pacloJiarajiuch MypaBeHHUKU. MypaBbU NMUTAIUChH
IIMUTOBKOW, a KPYIJIOTOJOBKH B CBOIO OY€peb OXOTHIIUCH Ha
MypaBbeB. SIIepHIIbl pacoaraluch psijioM ¢ MypaBeHHUKOM Ha
paccTosiHuU 2—3 CM OT BXOJIa U MOEJAJIM BBIXOJSIINX MYpPaBbEB
a100 XBaTaylu UX C JucTheB. CleyeT OTMETHTb, YTO SALIEPULIbI
OTJABaJIM TPEANOYTEHHE TOJBKO OJHOMY BHUIY MYpPaBbEB:
Tetramorium cf. caespitum, a oco0Oeii OCTaabHBIX BHIOB HE
JIOBUJIN.

JKuBOTHBIE HHOI'/Ia OXOTHJIUCH OKOJIO OJHOT'O MypaBeHHHUKa
Ha paccTosHuU 7—20 cM ApyT OT Apyra, HO arpeccuu MpHu 3TOM He
nposBIsIM. B 3TOM cityyae mociie OKOHYaHHUsSI OXOThI )KUBOTHBIE
pazberamuch B pas3Hble CTOPOHBL. Mecra  yCTOWYMBOM
MHUpPMEKO(paruy KpyriorojaoBoK ObUTM Ha3BaHbl «MYypaBbUHBIMHU
bepmamm».

Crnenyer mnoa4epKHYTb, 4YTO TakoW CIOCOO OXOTHI U
NPEINOYTeHHE MYPaBheB B KayeCTBE OOBEKTOB MUTAHUS OBLI
OTMEYEH TOJILKO B OCEHHIOIO YacTh ce30Ha. BecHOl MypaBbU He
SIBIISTIOTCSI OCHOBHOM JTOOBIUEH SIIEpHIl B CBSI3M C HAJMYUEM B
JOCTYITHOM W M30BITOYHOM  KOJIMYECTBE JIPYIMX  BHUJIOB
HACEKOMBIX.
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Mishustin S.S.

PECULIARITYS OF ACTIVITY AND FORAGING
BEHAVIOR OF PHRYNOCEPHALUS GUTTATUS
GUTTATUS GMEL., 1789
AFTER THE BREEDING SEASON
Peoples’ Friendship University of Russia (RUDN university)

It was found out that in the autumn lizard Phrynocephalus guttatus
guttatus Gmel., 1789) eats mainly ants and prefer only one species of
these insects. Foraging behavior and activity have certain specificity in
the morning. The interrelations of animals while hunting ants differ
from contacts at other times.
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Iloooyonaa H.A., Konomuiiyee H.I1.
INPOCTPAHCTBEHHO-BPEMEHHAS
AJJATITAIIMOHHAS TEOPUSI BUOPA3ZHOOBPA3USI
INJIAHETbBI

Yepenoseykuii 2ocyoapcmeennuiil yrusepcumem, Poccus
poddoubnaia@mail.ru

[IpencraBieHO KpaTHOE U3JIOKEHUE YHUDUITUPOBAHHON TEOPHH
OropazHooOpa3us (BUIOBOTO pa3HOOOpa3Us) — TEOPUHU
MIPOCTPAHCTBEHHO-BPEMEHH BIX a/IallTaIUi.

Kak mMpoTHBI KIMH B BHJOBOM DPa3HOOOpasuM, Tak M
acUMMeETpUsl BUIOBOr0 OOrarcTBa MEXIy CEBEpHBIM U H0KHBIM
MOJTYIIAPHSIMH M Pa3IIUYHbIC 00pa3Ibl pa3HOOOpa3usi, B TOM YHCIIe
rop0oo6pa3zHoil (opMbl BIOJIb TOPHBIX M KOHTHHEHTAJIbHBIX
CKJIOHOB, BIIOJIHE MO>KHO OOBSICHUTH PA3IMYUSIMU B aJalTUBHBIX
CTpaTerusX BUJOB U PA3JIMYHBIMU DPE3yIbTaTAMH MEXBHUI0BOI
KOHKYPEHLIUHU B CpeJiax ¢ pa3IMYHbIMU AUANA30HAMU PETYIISIPHON
U3MEHUMBOCTH BO BPEMEHM M  Pa3jMYHOM  CTEIEHBIO
IIPOCTPAHCTBEHHOU nuddepenpanuu (Kolomiytsev,
Poddubnaya, 2018). OTHOCUTETBHO yCTOHYMBAs Cpe/ia MO3BOJISET
BUJaM Bce Oonbllle  JBUraThCs K  CHEUUAIM3ALUM  C
OJIHOBPEMEHHBIM CY)KEHHEM MX DKOJIOTUYECKUX HUIIL, YTO, B CBOKO
ouepellb, BENET K COKpAUIeHWIO TMEepPEeKPbhIBAHMS HUII U
YBEJIMYEHUIO YIIaKOBBIBAaHHSI BUAOB B co00IIecTBaX. MeXBUA0Bas
KOHKYPEHLIUST U MpPOCTPAHCTBEHHas JuddepeHuuranus cpeabl
MOTYT JOTIOJIHUTEIBbHO aKTUBU3UPOBATh 3TH ITPOLIECCHI.

Hanpotus, mmpoknii auana3zoH NepuogN4YeCKuX N3MEHEHUN
OKpYXKaloIlled cpeabl BO BPEMEHM, INPEXKAE BCETO, CE30HHBIE
Kosie0aHus KiumaTa (KOTOpBIi B OOJIBIIMHCTBE CIy4aeB SIBISETCS
CaMbIM MAacCIITAaOHBIM DETYJSIPHBIM SIBJIGHHEM B TPUPOJE),
IpHUBENET K TOMY, YTO Pa3JIMYHbIE BUABI OyyT UMETh HE TOJIBKO
OyeHb  OonpIIME, HO W  I[IUPOKO  TEPEKPHIBAIOLINECS
9KOJIOTMYecKne HUIM. B pe3ynbraTte MeXBHA0Bas KOHKYPEHILINS
CTaHOBUTCA 0Oojiee MHTEHCHBHOM, HO B TaKUX Cpelax OOBIYHO
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OTCYTCTBYIOT MecTa OOWTaHHMS WIM HUIIH, B KOTOPHIE
KOHKYpUPYIOILIME BHUABl MOTYT OTCTYHaTh M CTAHOBUTHCS
YIPOUYUBIIUMHUCH. IToaToMy  pe3ynbTaTOM  MEXBUAOBOU
KOHKYPEHIIUHU B TAKUX YCIOBUSIX HEN30€kKHO Oy/IeT KOHKYPEHTHOE
BeiMupanue (Grinnell and Storer, 1924; Gause, 1934) muorux
BHUJIOB M oOmiee oOHumnanue 6uotsl (Huston, 1979; Letcher and
Harvey, 1994). Takum o0Opa3oM, HWMEHHO BBICOKas CTEICHb
MEPEKPBITHS HUII MEKy CUMITIATPUYECKUMH BUAAMH B COUCTAaHUU
C IIMPOKMMH HHIIAMH W  HEBO3MOXXHOCTBIO  OCIIA0UTh
MEXBHUIOBYI0 KOHKYPEHIIMIO SIBIISIOTCS OCHOBHBIMH (haKTOpaMu,
OTPAaHUYHUBAIOIIUMH KOJIMYECTBO COCYIIECTBYIOIIUX BHJIOB B
BBICOKHX IIMPOTAX.

B Tponuveckux ropax v Ha KOHTHHEHTAJIBHOM CKIIOHE, TJIe
OKpYKarollas cpejia T0CTaTOYHO CTa0uIbHa BO BpEMEHH, CTEIIEHb
ee muddepeHIMANN 3aBUCUT B OCHOBHOM OT KPYTH3HBI CKJIOHA:
OHAa YyBEIMYMBACTCS B pailoHaX, TJ€ HAKIOH Kpyde U
YMEHBIIIAETCA, KOTJla HAKIIOH MEHee KpyToil. M Tak kak cambie
KpYThI€ CKJIOHBI, KaK MPaBUJIO, PACTIOJIO0KEHBI Ha IPOMEKYTOUHBIX
BBICOTaX M MPOMEKYTOYHBIX OATHATBHBIX TITyOMHAX, UMEHHO TaM
cymecTtByoT ycnoBus (Kolomiytsev, Poddubnaya, 2007) mns
HauWBBICIIEN CHeNUaiu3alid W MaKCHUMaJlbHO BO3MOXHOH
VIIaKOBKU BHUJOB, a TaK)Ke JJISl YBEIHUEHHUS BO3MOXKHOCTEH IUis
napanaTpuueckoro M amionarpuiyeckoro BuaooOpasoBaHus. Bee
9TO MOXET MPUBECTH K OOIBIIOMY KOTUYECTBY COCYIIECTBYIOIINUX
BUJIOB B 3TUX MECTax, T. €. K 00pa30BaHUIO 3/1€Ch TOPOOB BUIOBOIO
OoratcTBa.

Kak MOXHO BHIETh U3 H3JIOKCHHOTO BBINIE, HAIIe

oOBsicCHEHHE Mojeneil OorarctBa BHJIOB — JTO JajibHeiIee
pasButue u oowreauHenue uaeil Anmena (Janzen, 1967) o Gomnee
BBICOKOH BEPHOCTHU TPOMUYECKUX OpraHHU3MOB

MPOCTPAHCTBEHHBIM u BPEMEHH BIM MEeCTOOOHUTAHHSM,
npencraBienusm Cangepca (Sanders, 1968) o BpeMeHH BIX U
MPOCTPAHCTBEHHBIX M3MEHEHHUSX OKpPYXKAIoMEeH Cpeabl U HX
BIMSHUM Ha BO3JIEWCTBHE JPYr HA Jpyra IIUPUHBI aJanTaluu
BUJIOB W TONYJAINHNN, TEOPHH KIMMATHYECKOW CTAOMIHBHOCTH
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(Klopfer, 1959; Fischer, 1960) u anamoru4Hoil ed HIUPOTHO-
HumeBol runotesbl (Klopfer, 1959; MacArthur and Levins, 1967;
Slobodkin and Sanders, 1969), runoTe3sl 0 mepeKpbIBAHUN HUII
(Pianka, 1972), a Taxke TEOpHH KOHKYPEHTHOT'O HMCKIIOUYCHUS
(Gause, 1934) u xonkypeHTHOU muBepreHiuu (Darwin, 1872;
Brown and Wilson, 1956) ¢ BkiltoueHuEM HEKOTOPBIX 3JIEMEHTOB
rpaaueHTHONH Mojenu auBepcudukanuu (Moritz et al., 2000).
Takyro eMHYIO TEOPHUIO BUIOBOTO pa3HOOOpa3usi MOXKHO Ha3BaTh
«T€opUel MPOCTPAHCTBEHHO-BpeMEHH oi ajzanTanuu». OHa, Mbl
HaJIeeMCsl, TIO3BOJIUT HAM PACIIMPHUTDH HAIlle TOHUMAHUE TJIABHBIX
MEXaHU3MOB, OTBETCTBEHHBIX 3a MOJENIH OOraTcTBa BHJIOB, H
CO3/1aTh OCHOBY [UIS HOBBIX IIOJXOJOB K COXPAaHCHHIO
O0nopa3HooOpa3usi Kak B Pa3HBIX PErHOHAaX, TaK W IUIAHETHl B
EJIOM.
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N.Y. Poddubnaya, N.P. Kolomiytsev
THE TIME-SPATIAL ADAPTATION THEORY OF THE
BIODIVERSITY
Cherepovets State University, Russia

The unified theory of biodiversity (species diversity) is presented — the
theory of time-spatial adaptations.
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Iluxanosa E.B.

JAUHAMMUKA HEHOHOHYJI}IHI/Iﬁ CHYCLACHAENA
XANTHIIFOLIA (NUTT.) FRESEN
(HUKJIAXEHBI I[YPHHH.IHHKOJIHCTHOFI) B
HEHTPAJIBHOM OPEHBYP)XbBE
Opernbypaeckuii 20cy0apcmeeHHblll YHUGepCUmem
pikalova.e.v@mail.ru

IIpencraBieHsl pe3yabTaThl UCCACAOBAHUM TUHAMUKHU POCTA,
IJIOTHOCTH, OMOMACCHI MOMYJIANNN MTHBA3UBHOTO COPHOTO PaCTEHUS
Cyclahaena hanthiifolia (Nutt.) Fresen. YcranosieHo, 4to
MOMYJIAIUOHHBIC ITapaMETPhI OIIPEACTIACTCA NOTOAHBIMUA YCJIOBHUAMUA
KaXXZI0T0 KOHKPETHOI'O paﬁOHa I/ICCJ‘IGZ[OB&HPIIZ, SKOJIOTHYCCKUMHU
YCITIOBUSIMH MTPOU3pACTaHus (TeHb, pepMbl, 000UMHA JOPOTH) U
JUHAMUYCCKHUMU IIponeccaMu, IMMPOUCXOJAIMMU BHYTPH Ka)KI[OP'I
TOITYJIAINH.

Ananranusi pacTeHUH, B TOM YUCIIC U JUIsl UHBA3UBHBIX, K
HOBBIM YCJIOBUSM OOUTAHHS MPOSABISAETCS B PAa3HOW CTENEHHU.
OmuuM W3 TJHaBHBIX TOKa3aTeled €€ YCIEIIHOCTH SIBIISETCA
CE30HHas WHAMHUKA IICHOMOMYISIIHM, OTpaXkarolas MOIHOTY
MPOXOXKACHUE  PACTCHHSIMH  JKM3HCHHOTO IHKJIA, W WX
HKOJIOTUYECKHE TOTPEOHOCTH.

ObOwvexToM  uWccaemoBanmii  mociyxkmia — Cyclahaena
hanthiifolia (Nutt.) Fresen — mukmaxeHa ITypHHUITHUKOJIHCTHAS,
WHBa3WBHBI BHUJI CEBEPOAMEPUKAHCKOTO TIPOUCXOXKICHUS W3
cemeirictBa Asteraceae Dumort. Jlanublii BuA 3aHEeCéH Ha BCe
KOHTUHEHTBHI,  Cropaauyecku  BcTpedaercs B Cpenneit
u Atnantuueckorr EBpome, CpenuzemHomopwre, Ha KaBkaze, B
Cpennet Azum u Cubupu, Ha Jlansnem Bocrtoke, B SAnonuw,
Kurae, HOxHOM AMepuke 1 ABCTpaIH.

Bux gocrarodHO IMMPOKO  pacmpocTpaHeH MW Ha
tepputopuu Poccun (MockoBckas, Bnagumupckas, MBanoBckas,
Cwmonenckas obmactu u T.1.) [1]. MccnemoBanneM TaHHOTO BHA
3aHUMaroTCsl pasHbie crnenuanuctel [2-10]. Onnako, pabor,
MOCBSIIICHHBIX H3yYCHUIO IHKIIAXCHBI TYPHUITHUKOJIUCTHOH Ha
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tepputopun OpeHOyprckoit obmactu, kpaiine mano [2; 8; 10],
HECMOTpS Ha TO, YTO BUJ] IIUPOKO PACIPOCTPAHEHBI U HYKJIAETCs
B KOHTpoje. PaHee BHJ OTHOCWICS K YHCIY KapaHTHHHBIX
pacTeHuid, HO ObUT HCKIIOYEH W3 CIUCKAa U HE OTCIECKHUBAETCS
KapaHTUHHOW MHCIEKIMEH, XOTS BbI3BIBAET HE MEHBIIYIO
aJIEPTHUI0, YeM XOPOIIIO U3BEeCTHAst aMOpo3wust [4].

[TomynsAmoHHBIE MCCIEIOBAHUS TPOBOMINCH B 3 CpOKa:
B TIEpBOM JeKaJle HIOJs, aBrycTa U CEHTSOps. Bpiim oneHeHsl
Ce30HHAsT  JWHAMHKA  POCTa,  IUIOTHOCTH, O6romacchl
[EHOMONYJSAIUI UUKIaXeHbl. Pe3ynbTaThl MpeJCTaBlICHBI 3a
nocieaaue 2 roga ucciaemoBanuii (2017-18 rr.) na mpumepe 3
MOMYJSIIUMA, Pa3TUYAIOIIUXCS MO JKOJIOTUYECKHUM  YCIOBHUSIM
npouspactanus: L{I1 Tronpran 1 (3aTreHeHHOE MeCTOOOUTAaHHUE 32
rapakamu), LI IToaropomauss Ilokpoka 1 (oOouwHa goporwu),
LIT Okxktsabpeckoe (TeppuTopusi, npwieramomas K depmam,
YHaBOXCHHBIN cyOcTpar) (Tab.1-3).

CornacHo nanHbeIM Tabnuubl 1, HanOosiee GiaronpusTHbIE
ycnoBust Juis pocta pactenuii coznansl B LI1 Tronbran 1 (TeHs) u
LIT Okts6pbckoe (yHaBOKEHHBIN cyOcTpaT). [lokazaTenu pocTa B
3TuX nonyssuusx Beime, yem B LIIT IToaropoanss Ilokposka 1.
HaunbGonee MHTEHCUBHBIM POCT PAaCTEHHH MPOUCXOIUT B HIOJE,
MaKCHUMaJIbHON BBICOTBI paCTE€HUs IOCTUTAIOT B CEHTAOpE.

Tabnuua 1.
Cpeanue JaHHbIE 110 JUHAMHMKE POCTa
Cyclahaena hanthiifolia (Nutt.) Fresen
I'on Hata Tronsran 1 ‘ OxTs6pBCKOE ‘ I1. TTokpoBka 1
Bricora pactenwii (cm)
10.07 89,1£3,2 104,343,3 74,5€2,1
2017 8.08 107,644,1 125,244,7 92,2423
10.09 115,942,2 135,1+3,1 92,242,3
8.07 91,1£2,1 107,3+3,1 85,5+2,1
2018 8.08 116,942,3 132,4+3,2 93,2+2.4
10.09 128,643,2 148,243 ,4 94,1£3,2
Cpennue 3HaYCHHS 108,2 125,4 85,9
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Cnenyer ormeruth, uro B 2017 r. B III Iloaropomnsist
[TokpoBka 1 pocT pacTeHWH OCTAHOBHIICS YK€ B CEpeIUHE
aBrycTa, 4TO BEpOSATHO, OOYCIIOBJICHO HEXBAaTKOW a30Ta mJis
OJTHOBPEMEHHOTO POCTa, I[BETCHUS M O0Opa3oBaHUS CEMsH.
AJUToKanus pecypcoB B 3TOM CiIydae HJET MPEHMYIICCTBEHHO B
HanpaBiACHUU penpoaykiuu cemsH [8].  JIunammka pocra
pasznuuaercs u o rogam: B 2018 r. 3HaueHus Beimre, yem B 2017
r, T.K. norogubie ycioBus 2018 roga Oonee OnarompusTHBIC
(cpenHecyTOUYHBIE TEMIIEPATYPHI BBILIE U OCAJIKOB OOJIBIIIE).

B oTHOmeHum mIOTHOCTH T00EroB ajaBeHTa (Tabi1.2)
HaOmromatorcst aHanmoruuHas terneHms (B 2018 r. mokazartenu
BBIIIIC).

Tabnuma 2.
CpenHue JaHHbIE 10 JUHAMHKE IJIOTHOCTH
Cyclahaena hanthiifolia (Nutt.) Fresen

T'on Hata Tronerax 1 | OKTH6pBCK06| I1. IToxpoBka 1
KonuuectBo moderos Ha 1m?
10.07 53,143,1 64,3£3,0 52,5+2,1
2017 8.08 77,6242 | 1052429 72,2427
10.09 65,9+2.8 105,1+3,2 61,9+2,6
8.07 61,122,1 | 67,3%3,1 555422
2018 8.08 86,9423 102,4+3.2 73,2+2.4
10.09 78,6+3,2 102,2+2.9 68,1+3,7
CpenHue 3HaYCHUS 70,5 91,0 63,9

HauOonpmmiass 1IoTHOCTh 1OOEroB B Hayale Ce30Ha
Beretanun (2017 m 2018 rr.) 3adukcupoBaHa B TOMYJISAIUH
OKTs0pbCKOE, MOCKOJIBKY IPOU3pAcTaeT Ha IMOYBaX, OOrarhIx
azoroM. HaumeHnpmas I0THOCTh MONYJISALIMM OTMEUYEHA B HUIOJIE B
LIT TToaropoansisi ITokpoBka 1, T.K. MOMyMNSAUs HCIBITHIBAET
MaKCUMaJIbHBbIM aHTPOIIOI€HHBIA MPECCHHT, MPOU3pacTas BJIOJIb
MPOE3KEN YaCTH.

Takke MOXHO OTMETHTb, 4YTO ILIOTHOCTH IOIYJISLNI
LHUKJIAXEHbl  JYPHUIIHUKOJIUCTHOM  IPAKTUYECKH  BCErAa
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CHI)KAETCS K CEHTAO0pro. DTO MPOMCXOAUT B pe3yJsibTaTe Bbllaza
Oonpmield dvacTum 0oJiee MEJIKUX PACTCHHH, HECIOCOOHBIX
BbIIEP)KUBATh KOHKYPEHIIMIO, IIPM 3TOM MHUHHMAaJbHBIA BbINAJ
ormeueH nns LIII Oxtsa0pbckoe, T.K. IJIOTHOCTh MEHSETCS
HEe3HauuTeNbHO. Takum 00pa3oM, KpoME IOTOJHBIX YCIOBUH U
YCIIOBUH MPOU3PACTAHUS HA TUIOTHOCTh MOOErOB MOTYT BIUSThH U
JUHAMHYECKHE MTPOLIECCHl BHYTPU KAXKIOW MOMYIISIIUH.
[ToxazaTenn AMHAMUKHA HAKOIUICHHS Omomacchl (Tabu.3)
makcumanbHel B LII Okts6pbckoe, a muHMManbHbl B LII1
[Tonroponuss IlokpoBka 1, kpoMe TOro, B JaHHOW MOMYJSALUN
[OKa3aTelb YBEJIWYMBACTCS K aBrYCTy, HO YMEHbIIAeTCs K
CEHTSIOpIO, 4YTO OOBsCHSETCS COpachblBAHUEM YACTH HUKHHUX
JUCThEB M YCbIXaHHEM pacTeHui. OT4acTu MOXKHO HaONI0AATh
B3aMMOCBS3b JIaHHOTO TMapaMmerpa ¢ IUIOTHOCThIO MOOEroB B
nonynsuuu  (YMEHBIIEHHE KOJHMYECTBa MOOETrOB B CEHTIOpe
OPUBOJUT TaKKe K  CHUKEHHMIO OHMOMAcChl pacTeHHil), 4TO
HarsaHo otpaxaroT nanHble o LI [Toaropoanss [lokposka 1.
Tabnuua 3.
CpenHue 1aHHbIE 10 JUHAMHUKE HAKOIJIEHUs1 OMoMacchl B
uenononyssimusix Cyclahaena hanthiifolia (Nutt.) Fresen

T'on Hata Troneran 1 ‘ OxTs0pbCKOE ‘ I1. ITokposka 1
HanzemHuast 6momacca, Kr/m?
10.07 3,620,3 4,4+0.2 2,6+0.2
2017 8.08 5,5+0,3 5,7+0,1 3,4+0.3
10.09 6,7+0,2 7,6+0,3 2,2+0,5
8.07 3,9+0,3 5,6+0,2 3,1+£0.3
2018 8.08 5,24+0,2 7,7+0,1 4,9+0.2
10.09 6,6+0,1 8,2+0,3 3,620,1
CpenHue 3HaueHUs 50 6,5 3,3

[lpoBeneHHBIE  WCCICIOBAaHUS  TO3BOJMIN  OICHHUTH
CC30HHYI0 M MEXKIOAMYHYI0 JTUHAMUKY  IOMYJISIIHOHHBIX
nokazareseit Cyclachaena xanthiifolia u BeIsBUTH chemyromue
0COOEHHOCTH: BBICOTA TMOOCTOB YBEIIMYMBAETCS B TCUCHHUE
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nepuofa  Bereranuu, Ouomacca  PacTeHUl  JOCTUTaeT
MaKCHUMaJbHBIX 3HAYCHUIl B cepequne ce3oHa (| nexana aBrycra),
a IJIOTHOCTb MOMYJISILIMY CHIDKAETCs K KOHLY ce30Ha. Kpome Toro,
Ha JAMHAMUKYy MONYJSLMHA, B 3HAUUTEJBHOW CTENEHM, BIIUSIOT
IOTOJIHbIE  YCJIOBHUs  (TeMIeparypa, OCaJKH) U  YCIOBUSA
POU3PACTAHHUS.
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Pikalova E.V.

DYNAMICS OF COENOPOPULATIONS OF
CYCLACHAENA XANTHIIFOLIA (NUTT.) FRESSEN
IN THE CENTRAL ORENBURG REGION
Orenburg state university

Results of studies of the dynamics of growth, density, biomass of
populations of invasive weed plant of Cyclahaena hanthiifolia (Nutt.)
Fresen. Is established, that population parameters are determined by the
weather conditions of each specific research area, ecological conditions
of growth (shadow, farms, roadside) and dynamic processes occurring
within each population.

Paxumoe U.H., Hopacumoea K.K.
ITOJOI'MYECKHUE AJAIITALIUU IITUILL B
YPBAHU3UPOBAHHOU CPEJIE:
HNPEAJJANITALIUSA NN KOHKPETHAS
HNPUCITIOCOBUTEJ/IbBHASA PEAKIIUSA
Kazanckwuit (I1puBomkckuii) denepanbHbli yHUBEPCUTET
Rakhim56@mail.ru, kadriya.ibragimova@mail.ru

B ycnoBusix ypbaHuzanuu eCTeCTBEHHBIE YKOCHCTEMBI
HCIIBITHIBAIOT AHTPOIIOT€HHBIN MTPECC, UTO MPUBOJIUT K
W3MEHEHUSIM B CTPYKTYpE HaceleHus U OpHUTO(DayHe
TpaHCPOPMUPOBAHHBIX TEPPUTOPHIL. AHTPONIOTEHHAs Cpeia,
BO3JICUCTBYS Ha Pa3IMYHBIC CTOPOHBI )KHU3HU TTHUII, BEI3BIBACT Y
HUX aJIalTUBHBIE PEAKIIMN Ha U3MEHSIOIINECS YCIOBUS Ha
OCHOBe mpeajanTtanuii. K HOBBIM yCIIOBHSIM TPHUCTIOCA0TMBAIOTCS
BH/JIbI ¥ TIOIYJISIIIUU, KOTOPbIE UMEIOT OMpPEIeTICHHBIHN
aJIaNTUBHBIN pPe3epB B MOBEIACHUH, YKOJIOTO-MOPHOIOTHIECKUX
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0c00eHHOCTSX. B yCnoBUsAX TUHAMUYHOCTH (PAaKTOPOB TOPOACKOM
Cpenbl MOTYT IIPOSIBIISITHCS HEJETEPMUHUPOBAHHBIC a/IalTAIHH.

[IpeamanTamuss — 3TO  JBOJIOLMOHHOE  SIBJICHHE,
3aKJIF0YAOIEECs] B TOTOBHOCTU K HCIIOJIb30BAHMIO HEUTPaJIbHBIX
WIM OTHOCUTEIBHO BPEAHBIX MPU3HAKOB M SIBIAIOIIEECS HE
CIIEZICTBHEM, a OJHHM W3 CIIOCOOOB BBIPAOOTKH HOBBIX
¢dunorenernuecknx  amantamuii  [1].  Ilpoucxomsmme B
ypOaHU3UPOBAHHBIX YKOCHCTEMAaX W TOMYIISIUSIX CHHAHTPOITHBIX
ITHUI] TPOLECCH] B CHITY AMHAMUYHOCTH TOPOJICKUX YCIOBUM U UX
[OCTOSSHHOW W3MEHYMBOCTUM HE IO3BOJISIIOT paccMaTpUBaTh
CUHAHTPOMM3AIMI0 KaK BHUI000pa3oBaHue U (GopMHUpOBaHUE
UCKJIIIOYMTENBHO  ropoJckux BuaoB. Ho cam  mpouecc
CUHAHTPOMM3AIUH, KaK JOKa3bIBalOT (PAKThl, OCHOBBIBAETCS Ha
MOP(OTIOTHUECKUX, 9KOJIOTMYECKHUX, MOBEJCHYECKUX
npeajanTausiax OTACIbHBIX BUIOB [2, 3].

CuHaHTpolM3alMs MTUL CBSA3aHa C Pa3sHOOOpa3HOM U
CEpbE3HON MEepPecTpOMKOi BCEX CTOPOH OSKOJOTHH  MTHIL,
OKa3aBIIUXCSI B 30HE BO3JEUCTBUS aHTPONOTE€HHBIX (PaKTOPOB.
[Ipy 5TOM CHHAHTPONHBIMU CTaJld HE BCE BHJABI aBU(DAYHBI,
BCTpEUarolIecss Ha  TOPOACKOM TEeppUTOpHUH, a JIMIIb €€
HE3HAYUTeNbHasl YacTh. braronpuaTHeIMH (akTopamMu s
CYILIECTBOBaHMS MX MOMYyJISLUNA B TOopoJax SBISIOTCA YCIOBHS
MUTaHUs, THE3JOBAaHUs, a TAK)KE 3alllUTHbIE CBOMCTBA TOPOJICKUX
o6uoronoB. Ilpu »3THX ycClIOBHAX BO3MOXKHA peanu3alus
aJJalTUBHBIX BO3MOKHOCTEN BUJIA.

CoBepIlIeHCTBOBaHME 3TOM aJaNnTallid IO3BOJSIET BHUAY
IPOHUKHYTh B Cpely, B KOTOpOH OHa — HEOOXOIUMOE YCIIOBHE
cymectBoBaHus. [lo 93TUM mnpuYMHAM  CHHAHTPOMHU3ALUS
OBPUOMOHTHBIX, ¢  Oojee  MIUPOKUMH  AJANTUBHBIMHU
BO3MOKHOCTSIMHU, BHUIOB TTPOUCXOAUT akTUBHEE. JIJIsl ITHIl OueHb
Ba)KHAa ABPUTPOPHOCTH M IBPUTOMHOCTD. [IUTaHME pa3muIHBIMU
TUNIAaMU  KOPMOB, TIpeXJE BCero, o0OecleynBaeT 3aceleHue
AHTPONIOTEHHOMW CpeJIbl MTUIIAMHU — TTOTU(araMu, MPUBIEKAEMbIC B
ropojia JOCTYMHBIMH UCTOYHUKAMHU UL [4, 5].
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[Ipexne yeM OoCBOUTH ypOAHW3WPOBAHHYIO CPEy, MTHIIBI
JIOJDKHBI OBUTH Y)Ke 00J1a1aTh MUHUMYMOM TIPHCIIOCOOUTEIbHBIX
0COOEHHOCTEH K BO3HUKIIUM TO3/IHEE YCJOBUSAM TOpOJA.
BONBIIMHCTBO THNWUYHBIX CHHAHTPONHBIX MNTHIl OTJIMYAIOTCS
MIUPOKMMH  BO3MOXKHOCTSIMM B TIMTaHUM M Xapakrepe
THE3JIOBaHMs, T.€ OHM I[PEAJaNTHPOBAHBI K OCBOCHHIO
ypOaHU3UPOBAHHOMN CPEIbI.

K Mopdonornyeckum npeagantanusM CleAyeT OTHECTH:
0COOEHHOCTH CTPOCHHsSI KOHEYHOCTEH, KIIOBa, pa3Mephl Tela,
JeTHBbIE CrIocoOHOCTH. B muTaHMM TNTUI OCHOBHAs POJb
NPUHAIICKAT OCOOCHHOCTSM CTPOCHHUS KIIOBa. B ycioBusix
AQHTPONOTeHHON cpeabl 0oiee  MPEIOYTHTENbHBI  KIIOBBI
HaNpaBJICHHBIE HA 3aXBaT MHIICBOTO OOBEKTa C IMOBEPXHOCTH
3eMJIM WM JpPYyroro TBEpAOTo cyoOcTpata. DTO, Hampumep,
XapakTepHO JJIsi BPAHOBBIX NTHII, JIPO3]I0B, CKBOPIIOB, TOIYyOEH,
BOpoObeB.  Pa3mepbl  Takke ~ OrpaHMYMBaeT  aKTHBHOE
NPOHUKHOBEHHE B AHTPONOTCHHBIM JaHAMA(PT KPYMHBIX IITHI.
Takum oOpazom, MopdoJOTHUECKHE MpeajanTalud  IITHUIl
MPEIONPEACIISIIOT BO3MOXHOCTh MOSIBJICHHS alanTalliid K HOBOM
cpefie OOMTaHUs B Mpe/enax HOPMBbI PEAKIMU MPOSBICHUS TOTO
WA MHOTO TIPU3HAKa.

DKOJIOrHYecKre MpeajanTanuy MpeanoaaraloT Crocoobl
OXOTBI W JOOBIYM KOpMa, SIpyC THE3IOBaHHA, SPyC NHUTAHUS,
CTaiHOCTb, TMepeneTHOCcT, Buiga U Ap. lloBexgeHueckue
IpeaJanTaliy CBsA3aHbl C B3aMMHON TOJIEPAHTHOCTHIO YEIOBEKa
KOHKPETHOI'O BHUJA, MpeajanTalliid K MOTEHLHAIbHBIM Bparam,
COBMECTHOE COCYIIECTBOBAHHWE PA3HBIX JKOJIOTUYECKHX TPYIIII
ntul. Crnoco0 100bIBaHMS NHINHM, T.6 KOPMOBOE IOBEJEHHE
HECOMHEHHO HWIPalOT BAXHYI0 pOJb B  NPEAanTUBHBIX
BO3MOXHOCTSIX BHaa. [lombupanue ¢ TBeproM MOBEPXHOCTH
HanOoJiee yaauyHbli BapUaHT JJIsl CHHAaHTpONH3anuy nTunbl. Ho B
HACTOSIIIEE BpEeMS HAKOIJICH 3HAYUTEIbHBIN (akTHyecKuii
MaTepHall, MOKa3bIBAIOUINI TIOSBICHAE HECBOWCTBEHHBIX BUIY
crioco0oB f00bIBaHus nuiu [4]. Tak, Bo BpeMst 00pabOoTKH 3eMITi
BCJIE]] 32 PabOTAIOMIMM TPAKTOPOM CIIEIYIOT HE TOJIBKO Tpadl H
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TaJIK, HO U YalKH.

PacnpocTpaneHne BuJa B HOBOM cpeie C  MEHeEe
OJarONpPUSATHBIMH YCIOBUAMHU MOXKET OCYIIECTBISATHCS Oaroaapst
YK€ UMEIOIIUMCS IIPEANIOCHIIIKAM B OpraHu3anuy. Tak, Harpumep,
LENKUE MaAIbLUbl CTPUXKEH, IO3BOJIAIOIIME YACPKUBATHCS HA
OTBECHBIX CKaJlaX, OKa3aJlMChb HE MEHEE TIOJE3HBIMHU I
yAEpKaHUs NITULl HA CTeHaX 31aHui. J[pyroi npuMep — CHHMIIBL,
OTBICKMBAIOIIME CBOW KOPM B JIECY B Pa3jIM4YHBIX YKPBITHSX,
UCIIOJIb3YS] CBOM TOHKUH KJIIOB, JOOBIBAIOT ce0€ KOPM B YCIOBUAX

ropojia, TpPUMEHSAS OJTy XKe TaKTUKY. AHTPONOTEeHHbIE
TaH AT, Kak OBLIIO OTMEYEHO, 3aCeNsTCS
MPEUMYIIECTBEHHO BUJIAMH, o0nafamuMu HIUPOKOM

HKOJIOTMYECKON IJIACTUYHOCTBIO, KOTOpasi oOecneunBaeT UM
BO3HUKHOBEHHE MPUCIIOCOOJICHUH K HOBBIM U MEHSIOLUIUMCS
ycnoBusM. W3 rpynmbsl cHHaHTpOIOB, Harpumep, ranka (Corvus
monedula), cepas Bopona (CoOrvus cornix), cusbiii roayob
(Columba livia), BopoObu, rpau (Corvus frugilegus) mposisitor
HIMPOKHE BO3BMOYKHOCTH B MUTAHUU U THE3/I0BAHUU U B YCIOBUSIX
ropoaa [6]. Tak ramka, mpucnocoOieHHass K THE30OBAaHUIO B
HUIIAX CKaJl M JPYIUX YKPBITHSAX, UMeJa MPEANOChUIKA K
THE3/IOBAHUIO B PA3JIMYHBIX YKPBITHSIX Ha 3JaHUSIX TOPOJCKUX
noceneHuii. BopoObu, cusblii romyOb, rpady U Apyrue BUIBL,
coOuparolye KOpM Ha 3emile, TakkKe MMENd B aHTPOIIOTE€HHBIX
nanamadTax mpeuMymiecTBo B 3aceneHud. C OAHON CTOPOHBI,
0O0JIBIIIOE KOJMYECTBO, MIPUTOIHBIE JIJISl TIOUCKA KOPMa OTKPBITHIX
OHOTOMOB (I0JIsL, OTOPOIbI, TA30HKI, JOPOTH, OTKPBITHIE TUIOIIA U
u T1.1.). C apyroii CTOPOHBI - YEJIOBEK MPUBHEC B MX MUIICBOU
palMoOH NPUTOHbIE KOPMa AHTPONOTEHHOIO MPOUCXOKACHHUS.

B nponecce ypOaHu3anuu NTULIBI OCBaMBAaOT T'OPOJICKYIO
TEPpUTOPHUIO, 3aHUMas BHYTPH Topoja  crenuduueckue
9KOJIOTHYecKHe HUIIM. YacTo 3TO aHAJOTU UX B €CTECTBEHHBIX
6uoTtonax. MoO3aM4YHOCTh TOPOACKHX OHMOTOMOB  CO3/aeT
JOTIONTHUTEIbHYI0O ~ BO3MOJKHOCTH  JJIS  3acelieHuss ropoja
pa3HoO00pa3HBIMU BUAAMH MITUI] U CO3AAE€T IKOJOTUYECKHE HUIIN
JUIS pa3MUYHBIX TPYII TNTHI, W OHHU 3aHUMAIOTCS BHJIAMH,
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OTHOCSILIMMUCS K Pa3IMYHBIM CUCTEMATUYECKUM IpYyIIIaM.
Co BpeMeHEM MOXHO OKUAATh BO3HUKHOBEHHS OCOOOMH
KU3HEHHON (OPMBI - CHHAHTPOIHBIC NTHUIBL, C KOMIUIEKCOM
HOBBIX MOp(O-(YHKIHOHAIBHBIX U TMOBEACHYECKUX aJanTalui.
OKOJIOTUYECKUE HMIIM Ka)KIOrO0 CHHAHTPOIIHOTO BuAa OyayT
IpEeJCTaBIeHbl €ro (QyHKIMOHAIBHON pOJbI0 B COOOLIECTBE,
HampuMmep, ero  TPOoUYECKUM cTaTycoM. [ITHIBI COXpaHSIOT
CBOU IPHUCIIOCOOUTENBbHBIA MOTEHIMAT M IMpU OIpPeeeHHbIX
YCIIOBHSAX MOTYT HPOSIBUTH CBOM CKPBITHIN alalTUBHBIHN S (DEKT.
B ycnoBusix ropoAckod 3KOCHUCTEMbI (HOPMUPYIOTCS
ocoOble ropojackue mnomymsuuu ntul. g oOpa3oBaHus
CaMOCTOSITEJIbHOW MOIMYJISALUU B HOBBIX YCIOBHMSX HEOOXOIUMO,
YTOOBI IOTOK MUIPAHTOB B 3TU HETUIHMYHBIE ISl BUJIa OMOTOIIBI
IpeBbIIIAJl  HEKOTOpoe Ioporooe 3HaueHue. llpu 3tTOoMm
KOJIMYECTBO 3aJIETAIOIINX B HOBbIE OMOTOIBI 0COOEH MOKET pacTU
KaK 3a CYeT YBEJIMYEHHUS YUCIIa MUTPAHTOB IIPU YXYALIECHUU
YCIIOBUH CYILIECTBOBAHUS MATEPUHCKOM MOMYIISILIMM, TaK U 33 CUET
pocTa camMOl HONYJSIIMM MUIPAHTOB IPU YJIYYIIEHUW YCIOBHH
[7]. B anTpomoreHHoi cpene, /€ YCIOBHUS OYECHb JTUHAMHYHBI,
NTHULBl «HE YCIIEBAIOT» aJalTUPOBATHCS K HUM, OHU HaXOJATCS B
COCTOSTHUU MOCTOSIHHOT'O MTPHOOPETEHUSI HOBBIX MPUCIIOCOOIEHUI
K MOCTOSIHHO MEHsmolIelcsa cpene oouranus. [IpnobpereHHsblil B
IPOLIECCe SBOJIIOIMM Ha0Op MpeajanTUBHBIX OCOOEHHOCTEH
paciupseT aJanTUBHbIE BO3MOKHOCTH BHJIOB.
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ETHOLOGICAL ADAPTATION OF BIRDS IN THE
URBAN ENVIRONMENT: A PRETREATMENT OR A
SPECIFIC ADAPTIVE RESPONSE
Kazan (Volga region) Federal University

Annotation of speech - in the context of urbanization, natural
ecosystems are experiencing anthropogenic pressure, which leads
to changes in the structure of the population and the avifauna of
the transformed territories. The anthropogenic environment,
affecting various aspects of bird life, causes adaptive reactions to
changing conditions on the basis of preadaptation. Species and
populations that have a certain adaptive reserve in behavior,
ecological and morphological features adapt to new conditions. In
the conditions of dynamic factors of the urban environment non-
deterministic adaptations can appear
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V3YYEHME YCJIOBU BBEJIEHMS B KYJbTYPY IN
VITRO PACTEHU IYBOBHUK OBBIKHOBEHHBIMI

(TEUCRIUM CHAMAEDRIS L.) 1 IYBOBHUK
TUPKAHCKHA (TEUCRIUM HYRCANICUM L.) X
INEPCIIEKTHUBbBI UCITIOJIB3OBAHUS UX B
HAPOJJHOM XO3SIMCTBE
CouuHckuil uacTUTYT (Puinan) Poccuiickoro ynusepcurera
JIpyKObI HAPOJI0B
sfrudn@rambler.ru

Pa3paborana TeXHOIOTHA MUKPOPA3MHOXKEHHS IIUPOKOTO
accopTuMeHTa BUJ10B pacteHuil CounHckoro IlpuyepHomopss u3
pa3IMyYHBIX ceMeicTB. BBeneHbI B KyIbTypy in Vitro
pacTuTeNbHbIC TKAaHH pacTeHuit poaa Jlyoosuuk Teucrium
chamaedris L. u Teucrium hyrcanicum L. Koaddumment
pasmHoskenus cocrabui 14+3,7. MccnenoBano BiusiHuE
CHEKTPAJIbHOTO COCTABa CBETA U PA3JIMYHBIX IMTOKUHUHOB Ha
poCT U pa3BuTHe pactennil. Pazpaborana METOAMKHN MOTYISHUS
MUHUYEPEHKOB U3 CTEPUIHLHONU MPOOUPOUHOMN KYIbTYPHI.

B mponecce oOyueHust GakanaBpoB IO HaIpaBICHHUIM
OMOJIOTHS, DKOJIOTHUSI W TPHPOJOIONIB30BaHNE, BETEPHHAPHO-
CaHWTapHas OJKCIEpTH3a U CHEIHUAIKUCTOB IO HampaBICHUIO
BEeTEpUHApUS B  KayecTBE  OWOJIOTMYECKHX  MaTepHalIOB
UCMOJNB3YIOTCSl  pAacTeHUs, I[IUPOKO  MpPEJCTAaBICHHbIE B
IPUTrOPOHBIX Jecax ropoaa Couu.

IIpuponnas ¢dnopa KaBkaza mpeacraBieHa pacTCHHUSIMH,
OOJIBITMHCTBO M3 KOTOPBIX SIBIISIOTCS YHUKAIBHBIMH BO MHOTHX
OTHONICHHUSIX. [Tpuponnsie JaHamadThI CouunHcKoro
[TpuyepHOMOpPBS OTIIHYAIOTCS JPEBHOCTHIO CBOETO
POMCXOXAEHUsI, OOraTCTBOM U BBICOKHMM OHOJOTMYECKHM
pa3sHOOOpa3reM pacTUTEIBHOTO W JKHBOTHOTO MHpa. TOIBKO
BBICHIMX  COCYJUCTBIX  pacTeHHM BO  ¢uiope  peruoHa
HAaCUYUTBIBAEeTCs OoJiee 2 THICSY BUJIOB C OOJBIIUM yucioM (Ooiee
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20%) »HAEMUYHBIX U PENUKTOBBIX [1]. OgHUM K3 CEeMEUCTB B
Counnckom [lpuyepHomMOphbe SBISIOTCS  SCHOTKOBBIE — WIU
cemeiictBo  MAThl. OHM  mpexcrtaBieHsl 39  poxamu.
Cpean3eMHOMOpPCKHUI pailoH sIBIsieTCS OJHUM U3 Haubolee
BOXHBIX ISl COXpaHEHHs] OMOpa3HOOOpas3us PACTEHUH. CEMbs
ry0OIBETHBIX OCOOCHHO Oorata OMOpPa3HOOOpa3Hs M C JPEBHUX
BpEeMEH OH ObUT OOBEKTOM CaMBIX Pa3HOOOPA3HBIX MPHUMEHEHHHA
moapMu. M3 pacmpocTpaHEHHBIX B Halled 30He Haubosee
IUTUPYEMBIX POJIOB B JUTeparype, sBIsAOTCA: Hyssopum,
Lavandula, Melissa, Mentha, Ocimum, oywuyel, posmapurom,
wanges, mumvsna, i, B HE3HAYUTEIBHOM cTerenu: ACIn0s, Ajuga,
Ballota, Calamintha, Coridothymus, Dorystaechas, Galeopsis,
Glechoma, Lamium, Lycopus, Marrubium, Melittis, Micromeria,
Nepeta, [Ilpyunenna, Satureja, Sideritis, Cmaxus, Teucrium,
Thymbra [2]. [Ilpeamonaraercsi HCHOJB30BaHHE PACTCHUIA
Counnckoro IIpuuepHOMOpBS B KadecTBE aJalTOICHOB IS JIUIT
no mnpodeCCHOHATBPHON HANpPaBIEHHOCTH  I1OJIBEPTAIOIIUXCS
CTpeccoBbIM (pakTOpaMm (CIOPTCMEHBI). YUHUTHIBAs 3TO, a TaK¥kKe
1o, 4Yro COUYMHCKMW aHKJIAB  pacrojlaraeT  IIHUPOKUM
ACCOPTUMEHTOM JIEKAPCTBEHHBIX M AHTPONOIE€HHO 3HAYMMBIX
pacTeHMi, BaXKHBIX s ILesed JaHImapTHOW apXUTEKTYpHI,
CUMTaeM IIeJIeCOO0Pa3HBIM pPACIIUPEHHE UCCIEIOBAaHUI IO
MOUCKY A(P()EKTUBHBIX HUCTOUYHHUKOB aJalTOTEHOB, JICYEOHBIX,
WHCEKTUIUAHBIX, AHTU(DUTOBUPYCHBIX,  PEMEIUICHTHBIX U
MUIIEBbIX CYyOCTaHIIMM HAa OCHOBAHUM MECTHOM PacCTUTEIHHOMN
bnopsl, a Takke OHPGPEKTUBHBIX TNPHUEMOB HX MAacCOBOTO
MPOU3BOJCTBA W TMpuMeHeHus. l[lpuBonuM mepeyeHb BHJIOB
HAXOJSIIUXCS B pa3padoOTKe.

B Hammx wuccienoBaHUsSX ObLUTH BBEACHBI B KYJIbTYpPY IN
Vitro psin pacrenuii [3]. DTH MCCaeI0BaHMs MPOIODKAIOTCS Ha
HOBBIX 00beKTax. B HacTosleM ucciaenoBaHUU HCIIONb30BaHbI
pactenust poga JlyOpOBHHMK ceMeicTBa SICHOTKOBBIX - Teucrium
chamaedris L. u Teucrium hyrcanicum L. Teucrium - 3to pox,
NpUHAIISKAMKA cemelicTBy Lamiaceae, u HacuutbiBaeT 340
BUJIOB B MHUpPE. DTH BUIBI HCIIOIH30BATUCH B TPATUITMOHHOU
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MEAMIIMHE U3-3a X MOYETOHHOT'0, IOTOTOHHOT'0, TOHU3UPYIOLLETO
U CHa3MoJMTHYecKoro neWctBusa. MccienoBaHo —JiedcTBUE
KOMIIOHEHTOB 3THX PAacT€HUM, KOTOpBIE SBIISETCS MPUPOJHBIMU
AQHTHUOKCHJIaHTAMH, CIIOCOOHBIMU YMEHBIIUTh OKHCIUTEIBHOE
noBpexaeHue mnpu Oone3nu Aubireiivepa [4]. Taxke dTH
pacTeHHs UMEIOT 3HAuYeHHWe MJs CO3JaHus JaHAmAa(THBIX
KOHCTPYKIIMI HOBOT'O MTOKOJICHUSI HA OCHOBE a0OPUTEHHOM (hII0OpHI.

Pacrenus Teucrium chamaedris L. u Teucrium hyrcanicum
L. 6butn BeIsiBIICHBI B cenie KpacHas Bosst Amniepckoro paiiona r.
Coun namu coBmectHo ¢ JI.LA. ABepwsnoBoii (puc 1). Ilocne
0oTOOpa B NPUPOJHBIX YCIOBHUSX PACTEHUS  BbIpAILMBAIN B
KOHTPOJIMPYEMBIX YCIOBUSIX 110 oOpazoBaHus cemsH. [lanee
CEMEHa NMPOpalIUBAIN U BHICAXKUBAIIM B KOHTEHHEPHI AJ1s1 0TOOpa
9KCILJIAHTOB.

B uccrenoBaHusix 1O  MCMOJNB30BAaHMIO  HOAAJIBHBIX
9KCIUIAHTOB TIPU BBEJACHUH B KYJIbTYpY IN VIlr0 mpumeHsn
arapu3oBaHHyl cpeny Mypacure u Ckyra [5] ¢ 1 wmr/n
oenswiamunonypuna, 0,1 Mr/am o-HaQTHIYKCYCHON KHCIOTHI B
npobupkax [1b-16. KyneTypsl BelpamuBanu npu 16 4 cBeToBOro
pexxuma u temmneparype 24+1°C. bpuin nosydeHsl NpoOUpOYHbIe
pacteHbuna. VCOBITBIBAIM pa3IUYHbIE YCIOBUSI OCBELICHHS
OpOOMPOYHBIX  KYJbTYp:  JIIOMUHECHEHTHBIE  JIaMIbl U
CBETOAMO/IHbIE CBeTUIBHUKHN (KkpacHbie 70% + cunue 30%).
BeipaimuBaemble 1Mo CBETOAMOJAMM pacTeHbHIA ObLTH Oolee
PaBHOMEPHO CPOPMUPOBAHHBIMU U UMEIH 00JIe€ NHTEHCUBHYIO
OKpPACKy, 4eM I0J1 TFOMUHECIICHTHBIMU JIAMIIAMHU.

[TpoGupouHbIe pacTeHUs pa3MHOXKAIIU I€TICHUEM CTEOIs 10
KOJIMYECTBY  MEXKJIOY3JIuid.  YcraHoBieH — KO3 QUIMEHT
Pa3MHOXCHHSI B TCUCHHE YETHIPEX HEIeb, cocTaBuBImMi 14+3,7
MHUKpodepeHka.  MukpouepeHkn  obOpabateBamun  0,003%
pacTBOpoM HaTHIYKYCHOUM KUCIOTH B 70% 3TaHOJNE B TeUEHUE
20 cek. U YKOpPEHSJIM B IJIACTHMKOBBIX KOHTEHHEpax pa3zMepoM
12x8 cM B TeueHHE TPEX HEAEIIb B BEpPMUKYIIUTE.

Bbuto m3yueHO BIMSHME pa3IMYHBIX IUTOKMUHUHOB Ha
XapakTep pocrta pacTeHbHIl Teucrium chamaedris L. Pazmudmsie
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IUTOKMHUHBI 110 Pa3HOMY BIMSUIM Ha MOP(OreHe3 pacTeHHU:
KUHETUH CIIOCOOCTBOBAN POCTy CTeOus, 6-OC€H3MIaMHUHITYpHH
BBI3BIBAJ KYIICHUE, a 2-M30MCHCHWIAMUHIYPUH - YKOPOYMBAII
MEKI0Y3IHSL.

Takum 00pazom, MPOBEICHBI UCCIECIOBAHUS TI0 BBEICHUIO
B CTEPUJIBHYIO KYJIBTYPY PACTUTEIBHBIX TKAaHEH IBYX BUJIOB pPojia
Teucrium mpou3pacTaroIiuX B IPUTOPOIHBIX Jiecax ropoaa Coum.

N3y4eHo BIMsSHHE CIIEKTPAILHOTO COCTaBa CBETa Ha POCT
U pa3BUTHE pacTEHHU B KyJIbType IN VItro: moj CBETOAHOAaMH
pacteHpuiia ObuIM OoJiee PaBHOMEPHO C(HOPMHUPOBAHHBIMH H
uMmenn  Oojiee  MHTCHCHBHYKO  OKpacKy, 4YeM  T0J
JFOMUHECLEHTHBIMH JIAMITAMH.

M3y4eHo BIUMsIHUE TPEX BUIOB IMTOKWHUHOB HA XapaKTep
MopdoreHesa pacTUTEIBHBIX TKaHed Teucrium chamaedris L.,
YCTaHOBJICHO PA3JIMYHOE BIMSHUE HA MOP(OTreHe3 pacTeHU, YTO
OyZleT WCHONb30BaHO TMPH JaJbHEHIINX HCCICJOBAHUIAX H
BHEJIPEHUH Pa3pabOTOK B HAPOIHOE XO3IHUCTBO.

VYcraHoBieH KO3()(UIMEHT pa3MHOXKEHHS PaCTHTENbHBIX
TKaHEeW MpPU KCIOJIb30BAHHHM HOJATBHBIX IKCIIAHTOB, KOTOPBIA
coctaBun 1443,7, yT0O BaXHO IPU BHEAPEHUU MaTepuana B
HapOJIHOE XO3SICTBO.

Pa3zpaboTaHa TEXHOJIOTHSI MacCOBOTO IPOM3BOJCTBA
TeHETHYECKU OJHOPOJHBIX MUHHATIOPHBIX TMOCAJOYHBIX CHHUII
Ba)KHBIX JIEKAPCTBEHHBIX 1 OPHAMEHTAIBHBIX PACTCHUI.
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A.A. Rybalko, A.E. Rybalko
THE STUDY OF THE CONDITIONS OF THE
INTRODUCTION IN CULTURE IN VITRO
CHAMAEDRIS L. AND TEUCRIUM TEUCRIUM L.
HYRCANICUM AND PROSPECTS OF THEIR USE IN
THE NATIONAL ECONOMY
Peoples’friendship university of Russia (RUDN university),
Sochi branch

The technology of micro-propagation of a wide range of plant
species of the Sochi black sea region from different families is
developed. In this work authors introduced plant tissues
Teucrium chamaedris L. and Teucrium Hyrcanicum L. into the
culture in vitro. The coefficient of reproduction was 14+3,7. The
effect of the spectral composition of light and various cytokinins
on plant growth and development are also studied. The technique
of obtaining mini-cuttings from sterile tube cultures is developed.
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Puisicosa 10.C., Heanosa E.C., Xabaposa JI.C.
COAEPXAHUE PTYTHU B MBIIIIIAX OKYHS (PERCA
FLUVIATILIS L.) U3 PA3BHBIX BOJJOEMOB
BOJIOIOJCKOM OBJIACTH
@I'BOY BO «Yepenoseyxuil 20Cy0apcmeeHHbill YHUBEPCUMENY
yulya_limon_ryzhova@mail.ru

Konnenrpanus pryru B Mbiie okyHs (Percafluviatilis L.)
Bapbupyetcs oT 0,026 mr/kr go 0,409 mr/kr. Konnenrparus
PTYTH B MBIIIIAX PEYHOTO OKYHs U3 peku Mosora BbIIIe, YeM y
OKyH# U3 03epa MoHo3epo u o3epa ['arrpuHo0.9T0 CBSI3aHO C TeM,
YTO Macca U JIMHA OKYHs U3 peKu Moiiora 3Ha4UTeIIbHO
OosbIe, ueM u3 o3epa MoHozepo u o3epa ["aratpuno. J{ns
PEYHOr0 OKYHs, BBIJIOBJIEHHOT'O B BOJl0eMax Bosoroackou
00JacTu, ycTaHOBJIEHA 3HAYUTENIbHAS KOPPEISAIHOHHAS
3aBUCUMOCThH KOHILIEHTPAIIMH PTYTH B MBIIIIAX OT JJIMHBI U
MAacchl Tena.

Heopranuueckue coequHeHNUs PTYTH MOCTYNAIOT, TJIaBHBIM
obpazoMm, u3 armocepbl B E€CTECTBEHHBIC BOJOEMBI, TJIE
TpaHchOpMHUPYIOTCS B 00jiee TOKCUYHBIE METHIIMPOBAaHHbBIE
COCIMHEHUS, KOTOpbIE  AKKYMYJIHPYIOTCS  THAPOOHOHTaAMU
aKkTUBHee, yeM Heopranuueckue [1]. 3BecTHO, YTO OCHOBHBIM U
B OOJILIIIMHCTBE CJIydyacB CANHCTBCHHBIM NUCTOYHHUKOM
HOCTYIUIEHUSI METHJIPTYTH B OpraHMU3M 4eJloBeKa sSBIsieTcs phloa,
Tak Kak 6osee 95% ot ob1iero conep:kanus pTyTH B MbILIIaX PbIO
HaXOJUTCsSl B METUIIMPOBaHHOM dopme [2]. Panee Ha TeppuTopuu
Bonoroackoit  obnmacTu  ompeaeneHbl  BBICOKHE — YPOBHHU
HAKOIUICHHSI PTYTH B MBIIIIAX PbIO M3 MECTHBIX 03¢ep [3,4].

59 obpasnoB peunoro okyHs (Perca fluviatilis L.)0s110
cobpaHo B Tpex Bojgoemax Bosoroackoit oOmactu: 03epo
Momno3zepo, o3epo ['aratpuno, pexka Monora. Conepkanue pTyTa
B MBIIIAX pPbIO OMNpeAessuId B  3KOJIOr0-aHATUTUYECKOH
nabopatopun Ha 0Oasze kadeapel Oumosiormu YepemoBerkoro
roCyJapCTBEHHOT'O YHHUBEPCUTETa Ha PTYTHOM aHaiu3aTope PA-
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915M ¢ npucraskoii [TMPO aroMHO0-aOCOPOIMOHHBIM METOJIOM
nupoiuza 0e3 MpeaBapuTesbHON mpobonoarotoBku. Kaxmyro
npo0y aHaJIM3UPOBAIM B ABYKPAaTHOM MOBTOPHOCTU. TOYHOCTH
AQHAIUTUYECKUX METOJIOB HM3MEPEHMs] KOHTPOJIMPOBAIM IOCIIE
Kaxapix 10 u3mMepeHuit ¢ UCMoIb30BaHUEM CEPTUDUIIUPOBAHHOTO
ouonoruueckoro Mmatepuana DORT-4 u DOLM-5 (MuctuTyT
XUMHUH OKpyxatouie cpenbl, OrraBa, Kanana). locroBepHocTth
pa3iauuui colepKaHUsl PTYTH B MBINIIAX OKYHS M3 pPa3HBIX
BOJIOEMOB OIICHUBAJIUCh C IIOMOIIBIO HEMapaMeTPUUECKOTO
koad¢unumenta Kpackena-Yomnuca (Z, p<0,05), mockonbky
JAHHBIC 3HAYEHUS] HE HMEIOT HOPMAJIBHOTO PACIPEICICHHUS.
KoppensiuoHnHbie cBS31 MEXKAY KOJTMYECTBOM METallIa B MBIIIIIaX
OKYHS M €ro MOP(QOMETPUYCCKHMH ITapaMeTpaMu OICHUBAIU C
MOMOIIBIO HemapaMmeTpuueckoro kodddumuenra Crnupmena (rs, p
<0,05).

CogepxaHue PTYTH B MBIIIIAX OKYHS BapbuUpyeT B
npenenax - ot 0,026 mr/kr 1o 0,409 Mr/kr ceipoif Maccel (Tad. 1,
puc. 1). Konuenrtpauus pTyTy B MbIIIIaX OKyHs U3 peku Momora
BBILIIE, YeM U3 03ep MoHO3epo u ['ararpuHO, IIpU 3TOM JaHHBIE
OTIUYHSI SIBJISIFOTCS] IOCTOBEPHBIMU TP ypoBHE 3HaunMoctu 0,05
(tabm. 1, puc. 1).

Jlns Bceil BBIOOpPKM pEYHOrO0 OKyHS OOHapyKeHa
JIOCTOBEpHAsi KOPPETSAIUOHHAS 3aBUCHUMOCTb KOHIIEHTpPAIHil
PTYTH B MBIIIIAX OT JUIMHBI K Macchl Tena (Tab. 2).

Tabnuna 1.
CoaepsxaHue pTYTH B MBIIIIAX OKYHSI 3 Pa3HBIX BOJ0CMOB
BoJsoroackoii o6aactu

N | AM SE Median | SD Min Max | K-W

o.Monosepo | 35 | 0,123 | 0,011 | 0,118 | 0,062 | 0,055 | 0,399 | a

o.l'aratpuro | 10 | 0,133 | 0,034 | 0,100 | 0,108 | 0,026 | 0,332 a

p.Mosora | 14 | 0,249 | 0,023 | 0,211 | 0,087 | 0,132 | 0,409 | p

ITpumeuanue. N — Boibopka; AM — cpennee apudpmerndeckoe; SE — ommbka
cpennero; Median—menuana; SD — cranmapraoe orkinonenue; K-W — Kruskal-
Wallistest (a, b — 3HaueHust ¢ OyKBEHHBIM HAACTPOYHBIM HHACKCOM TOCTOBEPHO
pasIMYAIONIMXCSA MEXIY BojoeMaMmu (B CTOJOLE) MPU ypOBHE 3HAYMMOCTHU
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0,05)
Tabnuna 2.
KoppeasiuuoHHasi 3aBHCHMOCTD COAeP:KaHUs PTYTH B MbIIILAX
oKyHs BoJioroackoii o0;1acti ot ero MmopomMeTpruIecKuxX

NapaMeTpoB
Koadpuupment VYpoBeHb
napamerp Bri6opka N Cnupmana rs 3HAYUMOCTH P
Macca 59 0,425 0,001
JnuHa 59 0,413 0,001
Q=5

ﬂ .30 b

(¥

o

= oas — o

=

2

By 020 a

E —_—

u a —_—

o3

H -]
= (=]

= o

ol 1
|I| 008

T o e
o.00 O=am=sE

ozepo Momozepo ozepo TaratpEmo  pewma Momora 1MWes==2
Puc. 1. Coaep:kaHue pTYTH B MBIIIIAX OKYHS M3 Pa3HbLIX BOA0EMOB
Bousoroackoii odjiactu
Cpennue nnuHa M Macca Tella OKyHs W3 peku Mosora
JIOCTOBEPHO BBIIIIE, YEM CPEIHUE JJIMHA U Macca Tella OKYHS W3
03ep Mono3zepo u ['aratpuno (tabin. 3,4).

Tabnuna 3.
Macca oKkyHs1 U3 pa3HbIX BogoeMoB Bosoroackoii ods1actu
N AM SE | Median | SD Min | Max

0.Momnozepo | 35 54,057 | 8,259 42 48,859 | 26 318

o.Tararpuno | 10 | 57,000 | 6,017 | 49 |19,026 | 34 98

p. Mornora 14 | 147,143 | 16,10 133 60,239 | 64 250

oo | ISEA

ITpumeuanue. N — Boibopka; AM — cpennee apudmerndeckoe; SE — ommbka
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cpenrero; Median—menuana; SD — cranmapraoe oTkimonenue; K-W — Kruskal-
Wallistest (a, b — sHauenust ¢ 6yKBEHHBIM HaJACTPOYHBIM HHAECKCOM TOCTOBEPHO
Pa3IMYAONINXCS MEXIY BOJOEMaMH (B CTOJIONE) IPH YPOBHE 3HAYUMOCTH p <
0,05)
Tabnuma 4.
JiinHa Tes1a OKYHS U3 pa3HbIX BoxoeMoB Bosioroackoii
o0JacTu

N AM SE | Median| SD | Min | Max | K-wW

0.Mownosepo | 35 | 13,457 | 0,409 13 2417 | 11 25 a

O.raranI/IHO 10 14,100 0,458 14 1,449 12 17 a

p. Monora | 14| 18,786 | 0,664 | 18,500 | 2,486 | 15 23 b

Ipumeuanue. N — BoiOOpka; AM — cpennee apudpmernueckoe; SE — onmbka
cpennero; Median—menuana; SD — cranpapraoe otkiaonenune; K-W — Kruskal-
Wallistest (a, b — 3Hauenust ¢ 6yKBEHHBIM HAJACTPOYHBIM HHAECKCOM TOCTOBEPHO
pa3IYaroLIMXCs MEXAY BOAoeMaMHu (B CTOJIONE) IPU YPOBHE 3HAUUMOCTH P <
0,05)

VYcraHOBIEHBI KOHIIEHTPALMM PTYTH B MBIIIIAX PEYHOTO
okyHs oT 0,026 mr/kr g0 0,409 mr/kr ceipoii Maccel. B Mblmax
PEYHOr0 OKYHS U3 peKu Moiiora KOHIIEHTpalus PTYTH BBIIIE, YEM
y OKyHs u3 o3epa MoHo3epo u o3epa [ararpuno. Ilpu stom
YCTaHOBJIEHO, YTO Macca W JJIMHA Tejaa OKyHS U3 peku Momora
JIOCTOBEPHO OoIblIie, ueM 13 o3epa MoHo3epo u o3epa ['ararpuno.
JlaHHBIE pa3an4us NOATBEPKACHBIIOCTOBEPHON KOPPEIALUMOHHOMN
3aBUCHMOCTBIO KOHIEHTPALMI PTYTH B MBIIIIAX OT JUIMHBI U OT
MacChl TeJa.

Hccneoosanue evinonneno npu @QuUHAHCOB0U NOOOepIHCKe
POPU 6 pamkax nayunozo npoexma Ne 18-34-00569.
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Sandheinrich M.B., Murray M.W. // Ambio. 2007. Vol. 36, Ne 1.
P.12 -18.
2. WHO (World Health Organization). 1990. Enviromental
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Health Criteria 101: Methylmercury. Geneva.

3. Komos B.T., Cmenanosa UK., I'pemauux B.A. Conepxxanue
PTYTH B MBIIIIAX PbI0 U3 BOJOEMOB ceBepo-3amana Poccuu:
MPUYMHBl MHTCHCHUBHOTO HAKOIUICHUS W OIICHKAa HETaTUBHOIO
addekTa Ha coCTOsSIHUE 3A0POBbs JtojeH. // MHCTHTYT Ouomoruu
BHyTpeHHUX BoA uM. M.JI. [Tananuna PAH, 152742, noc. bopok,
109, Hekoysckwuii paiion, SIpocnasckas obmacts. 2004. c. 99-123.
4. Cmenanosa HUK, KomosB.T. Hakomnenue prytd wu3
BOoI0oeMOB Bouoronckoit obmactu. // MHCTUTYT OMOIOTHU
BHyTpeHHUX BoA uM. M.JI. [Tananuna PAH, 152742, noc. bopok,
109, Hekoy3sckwuii paiioH, SIpocnaBckas oomacte. 1997. c. 196-202.

Ryzhova, Yu.S.,lvanova, E.S., Khabarova, L.S.
CONTENT OF MERCURY IN MUSCLE OF
PERCH(PERCA FLUVIATILIS L.)FROM DIFFERENT
WATERS OF THE VOLOGDA REGION
Cherepovets State University

The mercury concentration in the muscular of the perch
(Percafluviatilis L.) varies — from 0.026 mg / kg to 0.409 mg / kg
wet mass. Concentration of mercury in the muscles of the river
perch from the Mologa river the is higher than that of the perch
from Lake Monozero and Lake Gagtrino.This is due to the fact
that the mass and length of the perch from the Mologa River is
significantly greater than that from Lake Monozero and Lake
Gagatrino. For river perch caught in water bodies of the VVologda
region, a significant correlation dependence of the concentrations
of mercury in muscles on the length and on body weight was
established.
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Canuxoea @.C., Jlanzysoea H.B.
HPOCTPAHCTBEHHAS BAPUABEJIBHOCTD 3AIIACA
BUOMACCBHI HAITOYBEHHOI'O ITOKPOBA
CEBEPOTAEXHbBIX OKOCUCTEM B YCJIOBUSAX
ADPOTEXHOI'EHHOI'O 3ATPA3HEHUSA
@I'bVH bomanuueckuii uncmumym um. B.JI. Komaposa
Poccuiickoii akademuu Hayk
fatimaanime@mail.ru

B (oHOBBIX NMUIIAITHUKOBO-3€JI€HOMOIIIHBIX CPEIHEBO3PACTHBIX
COCHOBBIX Jiecax KoJIbCcKOro nosryocTpoBa U B OJJHOTUITHBIX
(buTOILIEHO3aX, TOABEPraOIINXCS BO3ACHCTBHIO aTMOC(HEPHBIX
BBIOPOCOB KOMOMHATA IBETHON METaTypTUH, IPOBECHA OLIEHKA
MIPOCTPAHCTBEHHOW HEOAHOPOJAHOCTH 3a1acOB HA/I3€MHOM
O1oMacchl HUKHHUX SPYCOB. Y CTAHOBJIEHO, YTO MOJ1
BO3JIEUCTBUEM a3pOTEXHOTEHHOI'O 3arpsI3HEHUS] CHUKAETCS
BJIUSIHUE JIPEBECHOIO sIpyca Ha MPOCTPAHCTBEHHOE
pacrpeiesieHre 3a1acoB OPraHM4eCKOro BEUIECTBA HUKHUX
SAPYCOB JIECHBIX SKOCUCTEM; YMEHBIIIAETCS 3arac Hal3eMHON
O61oMacchl TPaBIHO-KYCTapHUYKOBOIO U MOXOBO-
JUIIaHHUKOBOTO SIPYCOB; U3MEHSETCS BUI0Bask CTPYKTypa
HIKHHX SIPYCOB COCHOBBIX JIECOB.

HanouBeHHBIN MOKPOB B OOpeasIbHBIX JiecaxX SIBISETCS He
MEHEe BaXHBIM KOMIIOHEHTOM JIECHBIX OJKOCHCTEM, YeM
npeBecHbIl  Apyc. B ceBeportaexusix secax Komnbckoro
MOJIyOCTpOBa OMOMacca HUKHUX SIPYCOB MOKET 10CTUraTh 25% u
6osee OoT ee 0O1Iero 3amaca, a roJMyHasi IPOJYKIUS U yJacTHE B
OnoreoxumMmuaeckoM Kpyrosopore — 50-60%. A3poTexHOreHHOE
3arps3HEHUE OKpYXarollleld Cpeabl BBI3BIBAET CYIIECTBEHHYIO
NEPECTPONKY OpPTaHU3aIMHU JIECHBIX JKOCHCTEM, YTO, B TIEPBYIO
ouepelb, OTpakaeTcs Ha 3amace M MPOCTPAHCTBEHHOM
pacrpe/ieliecHul  OpPraHMYeCKOrO BEIIEeCTBA, 3aKIIOUYEHHOTO B
HAIlOYBEHHOM MOKpOBe. MOXOBO-IHIIAHUKOBBIN SpycC, HAPSAY C
SMUQPHUTHBIM JIMIIAHHUKOBBIM TTOKPOBOM, SIBJISIETCS OJHUM W3
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Hau0oJee UYyBCTBUTENbHBIX K 3aIPA3HEHUIO KOMIIOHEHTOB JIECHBIX
9KOCHUCTEM, TPAaBSIHO-KYCTAPHUUKOBBIN SIPyC, HAIPOTHUB, — OJAHUM
u3 Hauboiiee YCTOHYMBBIX. B cBA3M ¢ 3THM 1enbi0 paboThI
ABIIIETCS OLEHKAa IPOCTPAHCTBEHHOM HEOJHOPOJIHOCTH 3araca
HAIOYBEHHOT'O TOKPOBa (POHOBBIX COCHOBBIX JiecoB Koibckoro
MOJIyOCTPOBA U B YCIOBUSIX a3POTEXHOTEHHOTO 3arpsi3HEHUSI.

HccnenoBanus MpoBOAMIN B CPEIHEBO3PACTHBIX COCHOBBIX
Jecax JHUIIaWHUKOBO-3EJIEHOMOIIHOTO THMA Ha 3 MOCTOSHHBIX
npooubix wromaasx (II1I1) va repputopun ponoBoro paiiona (B
70 kM oT komOuHaTa «CeBepoHHKEINbY), 0ydepHoii 30HbI (B 30 kM
OT KOMOWHATa) W MMIIAKTHOW 30HBI (B 15 KM OT KOMOWHATa).
JaBHOCTh TOcneAHero mnoxkapa coctaBiser 90 ner. YueTHbie
wiomaaku pasmepoM 10x10 cm 3amokeHbl 0 TpaHceKkTaM uepes 1
M ot ngepeBa g0 aepeBa (Pinus sylvestris L.) B pasHbIx THIax
MHUKPOMECTOOOMTAHUH  (NMIPUCTBOJIHBIX,  IOJKPOHOBBIX |
MEXKPOHOBBIX 30HaxX). Becero 3anoxeno 85 miomaaok.

C xax 10 y4eTHOMH IJIOLIAAKU CPE3aH KUBOM HAITOUBEHHBIIN
MOKPOB U pa3o0paH M0 rpymnnam: KyCTApHUYKHU, MXH, JIMIIAHHUKA
JUIsL JallbHEHIIEero B3BEIMBAHUS M ompezaeneHus o6uomaccel. B
KaMepalbHbII Mepuoj; Bce 00paslibl pacTUTENBHOTO MarepHasia
BBICYIIEHBI /10 BO3AYIIIHO-CYXOT'0 COCTOSIHUS U B3BEILICHBI.

CraTtuctuyeckyro 00pabOTKY pe3yiabTaToB MPOBOIMIN B
nmakere Statistica 64 ¢ ucnons3oBanmem ANOVA, 11t OIEHKH
JIOCTOBEPHOCTH DPA3IUYMi MCIIOJIB30BAIM HENapaMeTpU4ecKui
kputepuii Kpackena—Yommuca (H), T.k. B O0JbIIMHCTBE Cly4yaeB
pacnpezneneHue 3HaYeHU’ HCCIIETyeMbIX nokasaresnei
OTJINYAJIOCh OT HOPMAJILHOTO 3aKOHA.

B TpaBAHO-KYCTapHHUUKOBOM sIpyce (OHOBBIX COCHOBBIX
necoB Konbckoro mnoiayocTpoBa JAOMUHHPYIOIIMMHU —BHJaMU
sBistiorest Vaccinium vitis-idaea L., Vaccinium myrtillus L.,
Empetrum hermaphroditum Hagerup, B MOX0BO-JTHIIIAHUKOBOM
Sspyce Ha JaHHOM HTalle MOCTIHMPOTE€HHOTO BOCCTAHOBIICHHS —
kycructeie smmianuku Cladonia stellaris (Opiz.) Pouzar &
Vézda, Cladonia rangiferina (L.) Weber ex F.H.Wigg., Cladonia
arbuscula (Wallr.) Flot.,, Cladonia uncialis (L.) Wigg.; wu3
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mMoxoo0pa3ubix — Pleurozium schreberi (Brid.) Mitt. Ha
Tepputopun  OypepHON 30HBI B HAOYBEHHOM IOKPOBE
npaktuuecku — orcyrcrByer  Pleurozium  schreberi, a wu3
JUIIaWHUKOB JOMUHUPYIOT pPaHHE-CYKIIECCHOHHBIE BHIBI .
Cladonia. B npenenax uMInakTHON 30HbI TOJIHOCTBIO OTCYTCTBYET
Pleurozium schreberi, cpemu JNUIIAHHUKOB JIOMHHHDPYET
Stereocaulon tomentosum.

B ¢oHoBOM paiioHe 3amac HaA3eMHOW OUOMACCHI
KYCTapHUYKOB B TPHUCTBOJBHON 30HE COCTaBISIET B CpPEIHEM
106+25 r/mM> u mocroBepHo (H=6.10, p=0.01) cHmxaercs K
MEXKpPOHOBOU 30HE, TJIe¢ B CPEIHEM €ro BEJIMYMHA COCTaBIISACT
42+11 r/m%. 3anac Haa3eMHON GHOMACCHI MXOB W JIMIITAMHUKOB,
HaAIMPOTHB, UMEET HAMMEHBIIINE 3HAYCHUSI B IPUCTBOJILHON 30HE:
28+17 wu  46+20 1/Mm? COOTBETCTBEHHO, U  JOCTOBEPHO
YBEJTUYMBACTCSI K MEKKPOHOBOU 30HE, TJI€ COCTABIISIET B CPEIHEM
172465 u 116+37 1/™M?> coorBercTBeHHO. TakuM o00pasom,
HaOIIO A0 TCA MPOTUBOIIOIOKHBIE 3aKOHOMEPHOCTH B
MIPOCTPAHCTBEHHOM pacIpe/ieJICHHH OPraHUYeCcKOro BeriecTa. B
MIPUCTBOJILHOM 30HE IEPEBHEB COCHBI 3ar1ac Ha/I3eMHOM OMOMACCHhI
KYCTapHUYKOB B 2.5 pasza Ooubllie MO CpPaBHEHHIO C DITOM
BEITMYMHON B MEKKPOHOBOM 30HE, B TO BPeMsI KaK B IIEPBOM THUIIE
MUKpPOMECTOOOMTaHUI 3amac HaA3eMHOW OuomMacchl MXOB U
JUIIaiHuKOB B 6.1 m 2.5 pa3za COOTBETCTBEHHO MEHBIIE IO
OTHOLIEHUIO K WX 3HAYEHUAM B  TIOCIEIHEM  THUIIE
MHUKPOMECTOOOUTaHUM. JIOTMUHBIM  TPEACTABISETCS  TaKoe
00BsICHEHUE HA0II01aeMbIX 3aKOHOMEPHOCTEHN: C OTHON CTOPOHBI,
B NPUCTBOJILHOM 30HE (OpMUPYIOTCS Oojiee CyXue MOYBEHHBIE
yCIIOBUS, T.K. 4acThb aTMOC(HEpHBIX OCAJIKOB TMEepPEXBATHIBACTCS
KPOHOUM JEepeBhEB COCHBI, 2 B MEXKKPOHOBBIX IMPOCTPAHCTBAX
OCaJIKU TIOJIHOCTBIO JOCTUTAIOT HAIOYBEHHOI'O IIOKPOBa, 4YTO
OYEHb BaXXHO IS Pa3BUTUA CHOPOBBIX pacteHuil. C npyrou
CTOpPOHBI, B MIPUCTBOJIBHBIX MHUKPOMECTOOOUTAHUSIX
HaKarUIMBAeTCsl 3HAYMTENIbHO OojbIne omaga (XBOHW, BETOK,
HIUIIEK, KOPbI), YTO MEIIAET MOCEIEHUI0 U YCIEUTHOMY POCTY U
Pa3BUTHIO JTUIIAHNHUKOB.
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Ha  rtepputopum  OydepHOif  30HBI  OTCYTCTBYIOT
JIOCTOBEPHBIE pa3IU4Ms B 3amace HaJ3eMHON Ouomacchl, Kak
KYCTapHUYKOB, TaK H JIMIIAHHWUKOB B Pa3HBIX THIIAX
MHUKpPOMECTOOOUTaHUM, HO aOCOJIOTHBIE BEIMYMHBI 3alacoB
KYCTapHUYKOB U JUIIAHHUKOB CYIIECTBEHHO Pa3IMyaroTcs. 3amnac
HAJ3€MHONM OHMOMacChl KYCTapHHUYKOB B CPEAHEM COCTaBISET
33+15 r/M% a numaiiHukoB — 156434 r/M? COOTBETCTBEHHO.
CrnenyeT moa4epkHyTh, 4TO B OydepHOIi 30HE 3amac HaJI3eMHOI
OuoMaccel KYCTapHUYKOB CHHM3WICS IouTH B 2.5 pasza 1o
CPaBHEHHIO C ()OHOBHIM pPAaOHOM, IPU ITOM 3arac Haa3eMHOI
OroMaccel MOXOBO-JIMIIAMHMKOBOIO spyca JOCTOBEPHO HE
OTIIMYAJICS OT TAKOBOTO B (JOHOBOM paiioHe.

B mnpenenax MMITakKTHON 30HBI TaK ke, Kak U B OypepHOi
30HE, OTCYTCTBYIOT JOCTOBEPHBIE PA3INyUs B 3aMace HaJI3eMHOMN
OMOMAcCChl, KaK KYCTapHUYKOB, TaK W JIMIIAWHUKOB B Pa3HBIX
TUTMAX MHUKPOMECTOOOMTAHHUM, MPH 3TOM CpPEIHUE BEIUUHHBI
3armacoB  O4YeHb ONW3KH MEXIy CO00M H  COCTaBISIOT
cooTBeTCTBEHHO 32+18 u 23+12 r1/M% 3amachl Haa3eMHOM
Oromacchl TPaBIHO-KYCTAPHHYKOBOTO i MOXOBO-JTUIIAHIKOBOTO
ApycoB B 2.5 u 6.8 pa3 MeHbIIIe 110 CPABHEHHIO C X TOKa3aTEeIIMU
B (poHOBOM paiione. Crie1oBaTeIbHO, MOKHO KOHCTAaTUPOBATH, YTO
B YCJIOBHSIX a3POTEXHOTEHHOTO 3arpsi3HEHUS IPEBECHBIN SIpyc HE
OKa3bIBAaeT BJIMSHUS Ha MPOCTPAHCTBEHHOE paclpezesieHue
3aracoB OpPraHMYECKOro BEIECTBA B HAIIOUYBEHHOM ITOKPOBE, HO
3aracbl 0MOMacCchl HUIKHUX SIPYCOB COCHOBBIX JIECOB CYIIIECTBEHHO
YMEHBINIAIOTCA TI0 CPaBHEHHIO C (OHOBBIMH COOOIIIECTBAMU
COCHOBBIX JIECOB.

TakuM 00pa3oM, MOXXHO 3aKIIOYHUTh, YTO TO Mepe
NpUOIMDKEHUST K UCTOYHHKY a’POTEXHOTEHHOTO 3arpsi3HCHUs B
CPEIHEBO3PACTHBIX COCHOBBIX JIECAX:

1. CYLIECTBEHHO (B 2—7 pa3) CHIKAIOTCS 3arachl HaI3eMHON
O6romacchl HUKHUX SPYCOB;
2. W3MEHSIETCA BUIOBOM COCTaB JIMINIAWHUKOBOTO MOKPOBA:

BUJbI KYCTHUCTBIX HHmaﬁHHKOB, AOMUHUDPYIOIIHUEC B q)OHOBLIX
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COCHOBBIX (DUTOIICHO3aX, CMEHSIOTCS PaHHE-CYKIIECCHOHHBIMHU
sBugamu p. Cladonia;

3. 13 MOXOBOTO IMOKPOBa MOJHOCTBIO BhIMaaaeT Pleurozium
schreberi, kak  Hambojice  YYBCTBUTCIBHBIA  BHI K
a’pPOTEXHOTCHHOMY 3arpsi3HEHUIO;

4, CHWDKAEeTCsl BIUSHUE dauduKaTopa (IepeBbEB COCHBI) Ha
NPOCTPAHCTBEHHOE  PACHpeC/iCHHEe 3amaca OpPraHu4ecKoro
BCIIIECTBA B HAIOYBEHHOM TTOKPOBE.

Salikhova F.S., Lyanguzova 1.V.

SPATIAL VARIABILITY IN STOCK BIOMASS OF
GROUND VEGETATION OF THE NORTH TAIGA
ECOSYSTEMS UNDER INFLUENCE OF
AIRTECHNOGENIC POLLUTION
Komarov Botanical Institute of RAS

In the background lichen-moss middle-aged pine forests of the
Kola Peninsula and in the same type phytocenoses exposed to air
emissions of the nonferrous metallurgy plant, the spatial
heterogeneity of the reserves of above-ground biomass of the
lower tiers was assessed. It is established that under the influence
of airtechnogenic pollution, the influence of the tree tier on the
spatial distribution of organic matter stocks of the lower tiers of
forest ecosystems is reduced; the stock of above-ground biomass
of grass-shrub and moss-lichen tiers is reduced; the species
structure of the lower tiers of pine forests is changed.
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Ceucmyn E. K., Alcoeeee M. I'.
IKOJIOI'UA IITUL ITAPKOBOI'O KOMIVIEKCA
«1PO3AbI» ' MUHCKA
MeotcOyHapoOHblil 20CY0apCmEeH bl IKOA02ULeCKUU UHCIMUMYI UM.
A. JI. Caxaposa benopycckozo eocydapcmeennozo ynueepcumema
svistyn.alena@yandex.by

B pabote npencraBnensl 1anHbIe 00 0COOCHHOCTSX IKOJIOTHH
nTuil napka «/Ipo3aen r. MuHcKa. BBISIBIIEHBI DKOJIOTHUECKUE
IpyNIbl ¥ 3KOJOTHYECKUE cTaTychl nTull. Hanbonsmum
pa3HooOpa3ueM xapakTepusyercst oTpsii BopoOsnHOOOpa3HbIe.
I[OMI/IHI/IPYIOHII/IMI/I BUAaMU SIBJIAOTCA JICCHBIC IITUIIBI.

Y CTaHOBIJICHO, YTO OOJIBIIMHCTBO MTHIL SBJSIFOTCS
THE3IAMUMUCA TCPCIICTHBIMU.

I'oponckoit manamadt — 370 0codas, IBOIOIMOHHO HOBAs
cpena oOWTaHMS Uil JKUBOTHBIX. [ITHIBI, Kak o0O0s3aTesIbHBIH
KOMITOHEHT >KHBOTHOTO HACEJIEHUS TOPOJa, TaKXKE BCTYMAIOT B
IPOLIECCHl CHHAHTPONM3AlUK U ypOaHu3anuu. BenencrBue yero
OHM TPHUOOPETAIOT HOBBIE HKOJIOTUYECKHE OCOOEHHOCTH U
aJIanTaliy, TPOSIBIIIONIMECS B W3MEHCHHH MECTOOOHMTaHUS,
NUTaHUSA W TOBEJACHUS MNTUIl. VI3MEHEHHS TPOMCXOIAT U B
CTPYKTYpe TOpOJCKOW OpHUTO(AYHBI: YIUIOTHEHUE >KUIJIOH
3aCTPOMKM H HEJIOCTATOK 3€NEHBIX HACAKICHUN BBI3BIBAIOT
o0Oe/lHEHHEe BHUJOBOTO COCTaBa U CHUXKEHHE YHUCIEHHOCTH
HEKOTOPBIX BHJIOB MTHI, a TpaHchopMmanus MPUPOIHBIX
nanamadToB o0ycnaBIMBaeT MOMOJHEHHE OPHUTOHACEICHHUS
ropoja HOBBIMU BHJIaMH TiTHIl [ 1].

Llens pa®oThl — M3yYEHHE SKOJIOTMYECKHX OCOOEHHOCTEH
OpHUTO(ayHBI TAPKOBOTO KOMILIEKca «Jlpo3bD».

DKOJIOTHYECKHE  WCCIECIOBAaHHWS  TOBEACHHS  IITHII
NPOBOJWINCH HAa TEPPUTOPUH TAPKOBOH 30HBI  «JIpO3mbD».
JlaHHBI TIApK PACIONIOKEH Yy CEBEpO-3alagHONd TPaHHUIBI T.
MuHcka. [Imomanes mapka cocraBisier 48 ra. B
HEMOCPEACTBEHHOW  OMM30CTM  OT  KOMIUIEKCa  HaXOJIUTCS
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OJIHOMMEHHOE BOJIOXPAHIIIUIIE U TToiMa p. CBUCIIOYb.

B Xoae OpHUTOJIOTMYECKUX MCCIIEAOBAaHUNM IMApPKOBOTO
KoMIuiekca «Jlpo3abn» ropoga MuHcka BeIsiBIIeHO 48 BUOB MTHII,
oTHocsiuxcss K 11 otpsmam. W3 pucynka | BugHO, 4TO
JOMHHHUPYIOIIMMU B TapKe BUAAMHU SBISIOTCS TPEICTABUTEIIN
orpsaa BopobbunooOpasusie (Passeriformes) — 32 Buna.
Hanmenbmmm pa3zHooOpazuemM OTIIUYAIOTCS OTPSIIBI
[TorankooOpa3zHbie (Podicipediformes), Coxkoit000pa3Hbie
(Falconiformes), CrpuxeoOpa3Hbie (Apodiformes) u
Kykymkoo6pazHsie (Cuculiformes) XKypasneoOpasusie
(Gruiformes).

AmuctooGpasHble T'omy6eoGpasHele

\ I'yceoGpasHeIe 4%
9%

TTorankooGpa3HbIe 4%

P;xaHK000pa3Hble

Puc. 1. CooTHOIIIeHHE OTPSIAOB NMTHIl MAPKOBOI0 KOMILJIEKCA
«Apo3abD»

[To »KoNOTHYECKOMY CTAaTyCy BBIJCISIOT: THE3ISIINECS,
3UMYIOIME U MUTpHUpYOIIKEe BuAbl NTHll [2]. B cBOrO ouepens
THE3JISAIINECS BUJIBI TIOJPA3ICISIOTCS Ha THE3/SMIINECS OCEIbIC,
THe3AIIMecs TepeNeTHble M THE3[SAIINecs IMepeleTHble U B
OTPAaHWYEHHOM  KOJMYECTBE 3uMylonme BuAbl nOTHI. K
MUTPUPYIOLIUM  TaKXe OTHOCSATCS  MUTPUpPYIOIIME © B
OTPAaHWYEHHOM KOJIMYECTBE 3WMyoIue Buabl. M3 pucynka 2
BUJIHO, YTO HA TEPPUTOPUU MapKa MpeoOIalatoT THE3AAIIUECST
nepenetnbie (21 Bua) nruisl. Jlanee uayT roe3asmuecs oceibie
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(15 BumOB) M TrHE3AAILIMECS IEPENETHbIE U B OrPAaHUYEHHOM
konudectBe 3umympommue (11 BumoB). Kpome Toro, BbISBICH
C€IUHUYHBIA BUJ, OTHOcsmuiics Kk wMurpupytomum (Yaiika
cepebpucras — Larus argentatus ).

H FHesAAUMecs ocegnble
m MHesAwMecs NnepeneTHble

W F’HespAuwMecs nepesieTHbIe U B OrpaHUYeHHOM Kon4yecTse sumyioume

= Murpupyiouiue

Puc. 2. Jxkonorn4yeckne craTychbl NTHI apKa

Ha Ttepputropun usydaeMblX NapKOB COOOIECTBO ITHUI]
paszensieTcs Ha 5 9KOJIOTHYECKUX IPYII: JECHbIE, CHHAaHTPOIIHBIE,
NTHIIBI OTKPBITHIX JIAHAIA(TOB, BOJHO-O00JIOTHBIE H OKOJIOBOTHBIE
ntuns!l [3]. JIOMUHUPYIOIIMMH BUIAMHM Ha TEPPUTOPUU MapKa
ABIIAIOTCA JIECHBbIE NTHULBI (23 BUAa), ajee UIyT CHHAHTPOIHbIE
(10 BumoB), BogHO-0070THBIE (6 BHIOB) (PUCYHOK 3).
Puc. 3. Dkonoruvyeckue rpynnsl NTHI NapKa

H BoaHo-60/10THbIE H OKonoeogHble

CUHaHTpONHbIE M /lecHble

¥ OTKpBITBIX NaHAWadToB

Jlns xapakTepUCTHUKH OpPHHUTO(AyHbI MCCIEAYEMOTO Mapka
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UCIIONIb30BAIM CIIEAYIONINE IMOKA3aTeNu: TUIOTHOCTh HAaCEICHUS
NTHII, HHICKC OMOPa3HOOOpa3Hs, MHICKC BHUIOBOTO OOraTcTma,
WHJIEKChl JOMUHUPOBaHUS [4].

CyMMapHas IJIOTHOCTh ITHII B IMapke cocraBwia 525,23
oc/ra. HanGomnpIyio TUIOTHOCTh UMEIOT TaKue BUABI, Kak J[po3n-
psa6unnuk (36,35 oc/ra), 3enenymika oosikHOBeHHAs (35,40 oc/ra),
3s6muk (35,29 oc/ra), CkBopenr oObIKHOBEeHHEIH (34,46 oc/ra).
HaumeHnbinyto miioTHOCTh UMEROT SlcTped-nepenenstuk v Lams
oemas o 0,04 oc/ra.

[TokazaTenu paccUMTaHHBIX WHJCKCOB IPEICTAaBICHBl Ha
pucynke 4. Unnekc lllennona pasen 3,25, uanekc Mapraneda —
4,14 n nanexc nomuHupoBanus Cumricona — 0,056.

WHpekc Mapraneda;
4,14

4,5 WMHaeKc LeHHOHa;
3,25

S

w

25

~

15 WHpekc Cumncona;

0,056

Mupekc LLieHHoHa WHaeKc Mapraneda MHpekc CumncoHa

-

0,5

Puc.4. 3nauenns unaexcos 6Mopa3zHo0Opa3usi, BUA0BOIO
0oraTcTBa U IOMMHUPOBAHUA

Takum 00pazom, YCTaHOBJIEHO, YTO HAa TEPPUTOPHH TTapKa
«Apo3ap1» ropoa MuHcka oburtaet 48 BUJI0B MTULL, OTHOCSAILIUXCS
K 11 oTpsAsaaM. BonbpmMHCTBO BBISBICHHBIX IITUI] OTHOCUTCA K
THE3ALIMMCS BUAAaM, YTO YKa3bIBaeT Ha OJIaroNpUATHBIE YCIOBUS
AJi1 THE3O0BaHUA B ITApKeE. HOMI/IHI/IPYIOHII/IMI/I BUIaMH IIO
9KOJIOTUYECKUM TPYIIaM SIBISIOTCS JIECHBIE MTHIIBI, YTO TaKXKe
YKa3bIBaA€T Ha 6J'IaFOHpI/I$ITHI)Ie YCIIO0BUA IJIA oouTaHus IITULI B
napke.
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THE ECOLOGY OF BIRDS IN THE PARK
COMPLEX "DROZDY", MINSK
International Sakharov Environmental Institute of Belarusian
State University

The paper presents data on the features of bird ecology in
the Park "Drozdy" in Minsk. Ecological groups and ecological
statuses of birds are revealed. The greatest variety is
characterized by a group of Passerine. Forest birds are the
dominant species. It is established that the majority of birds are

breeding migratory.
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Ceucmyn E. K., ZKunkeeuu A.B.
OCOBEHHOCTH 9KOJIOI'MH II'THUL]
PEKPEAIIMOHHBIX 30H ' MUHCKA

MeotcOyHapoOHblil 20CY0apCmMBeHHbIL IKOI0SULECKULL UHCIUMYM UM.
A. 1. Caxaposa Benopycckozo 20cyo0apcmeeHHo20 yHugepcumema
svistyn.alena@yandex.by
Hayunwiii pykoeooumens: HAcoseee M.I'.

B craThe npencTaBieHbl pe3yabTaThl HCCICIOBAHUS OPHUTO(AYHBI HA
TEPPUTOPUH TPEX MAPKOBBIX KOMILIEKCOB B Topojic MHUHCKe.
OnpeeseHbl KOIOTHYECKUE TPYIIIbI, DKOJOTHYSCKHE cTaTychl. [1o
9KOJIOTMYECKUM IPpyIIaM JJOMHHUPYIOUTUMHU SIBIISIOTCS JICCHBIC TITHIIBI,
O CTaTyCy — FHe3asmecs nTUibl. [Ipor3BeeH pacyer IIOTHOCTH
NTHII, HHACKCOB pa3Ho00pa3us ¥ JoOMUHHpOBaHusl. [1o pe3ynpTaram
pacdera yCTaHOBJICHO, uTO napk «JIpo3ab» sBisieTcs Haubosee
0JIaroNPHUSITHEIM MECTOM JIJ1s1 OOUTaHMS MITHII.

Cpenu OCHOBHBIX 9KOJIOTHYECKHX MPO0IeM COBPEMEHHOCTH
COKpallleHHue OWOJIOTUYECKOT0o pa3HooOpa3ue 3aHHMaeT ocoboe
MecTo. YpOaHu3anusi, Kak OJMH W3 KpalHUX BapHUaHTOB
AQHTPOIIOT€HHON TpaHC(HOPMALIUU SKOCUCTEM, TABHO MPHUBIIEKAET
MHTEPEC IKOJIOTOB, 3TO KacaeTcsl Kak MHBEHTapu3alus (payHbl, TaK
U U3Y4EHUS MPHUCIIOCOOJIEHBIX MEAaKIMH )KMUBOTHBIX K YCIOBHSIM
CyliecTBoBaHMsl B ropoaax. CaMbIMH MHOTOYHCIEHHBIMU
NPEJCTaBUTENISIMU TUKOM MPUPOJBI B TOPOJE SBISIOTCS MTHUIBI.
[ITuie! ObICTPO pearupyroT Ha U3MEHEHHUE CPEIbl, YTO MOBBIIIAET
OIEPaTUBHOCTH OLICHKH BO3MOYKHBIX U3MEHEHUH B 3KOCHCTEMAX.
W3ydyeHre NTUL TOPOJOB CTajl0 OJAHMM W3 HPUOPUTETHBIX
HalpaBJIeHUH COBPEMEHHBIX OPHUTOJIOIMYECKUX UCCIIE0BaHUH, a
Takke OA(OPEKTUBHBIM HWHIUKATOPOM JUJIT  OOIICH  OIEHKH
HKOJIOTUUECKUX CHUTyallull B TMpenenax ypOaHW3MPOBAaHHBIX
Tepputopuit [1].

Llens pa®oOTHI — OMpPENENUTh IKOJIOTHUECKHE OCOOCHHOCTH
OpPHUTOJIOTUYECKOTO HAaceJNeHUs B PEKpealMOHHBIX 30HAaX T.
MuHcKa.

DKOJIOTO-OPHUTOJIOTUYECKHE HCCIIEOBAaHUS MPOBOJAUIUCH
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Ha TEPPUTOPHSX: mapka «Jpo3abl», pacmojOkKEeHOro y CeBepo-
3amaJiHOM TpaHUIbl T. MUHCKa pAIOM C BOJOXPaHHIIHILEM;
Komcomonbsckoro o3epa coBMecTHO ¢ mapkoMm [lobenst,
pacIlONIOKEHHBIX B IEHTPAJILHOW 4YacTH ropojga MUHCKa,
Jlommukoro  ycajeOHO-TIAPKOBOTO  KOMILIEKCA,  KOTOPBIA
HAXOJIUTCS Ha I0Te ropoja U 4epe3 TEPPUTOPUI0 KOTOPOTO TAKIKE
nporekaeT peka CBUCIOYb.

[lpu wuccnenoBanuu OpPHUTO(AYHBI BBIABICHO 56 BHUJIOB
ntur,  (tabmuma 1),  oTtHOcsammxcs k10 oTpsimam.
[TpeobnamaromuMu  SIBISIOTCS BUIBI, OTHOCAIIMECS K OTPSAY
Bopoosunoobpasusie (Passeriformes) — 41 Bua. Haumenbiinmm
pasHooOpa3ueM  oTiiM4aroTcss  oTpsiabl  [lorankooOpa3Hbie
(Podicipediformes), CrpmkeobpasHbie (Apodiformes),
Kykyikoo6pa3sHbie (Cuculiformes), XKypasieobpasubie
(Gruiformes), I'yceobpasubie (Anseriformes) mo 1 Bumy. Otpsin
Pxankoobpasueie  (Charadiiformes) — 4  Buma, oTpsn
Hstnoodpasusie (Piciformes) — 3 Buza, orpsiasl Cokoio00pa3Hbie
(Falconiformes) u I'ony6eo6pasusie (Columbiformes) mo 2 Buna.

Tabnuna 1.
BuioBoii coctaB nruil Ha TeppuTopusix napka «/Apo3asn» (1),
Komcomouibekoro o3epa (11), Jlommukoro ycaaeoHo-
napkoBoro kommjekca (111)

Tepputopus I TRE
HaumenoBanue
1. Cussrii rony6s (Columba livia) il Bl
2. Bsxups (Columba palumbus) il I
3. Kpsikea (Anas platyrhynchos) il el
4. Peunast kpauka (Sterna hirundo) il el
5. O3epHas vaiika (Larus ridibundus) il Il
6. Cepebpucras yaiika (Larus argentatus) * | *
7. Bosapnias nmoranka (Podiceps cristatus) *
8. JIsicyxa (Fulica atra) *
9. 3yek maibiii (Charadrius dubius) *
10. TTectpsiit (6omproii mectpsiit) asren (Dendrocopos * -
major)
11. Maustit gsren (Picoides minor) *
12. Beprumieiika (Jynx torquilla) *
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13.

O6sikHOBeHHas Kykymka (Cuculus canorus)

14.

Scrpeb-nepenensaTauk (Accipiter nisus)

15.

Yepnsiid kopurys (Milvus migrans)

16

. YepHslii cpusk (ApUs apus)

*

17.

JlecHoii konek (Anthus trivialis)

18.

OO6bIKHOBEHHEIH ckBopell (Sturnus vulgaris)

19.

Cepas Bopona (Corvus cornix)

20.

I'paua (Corvus frugilegus)

21.

Oo6bixkHOBeHHas raaka (Corvus monedula)

| k| k| ¥

22.

Oo6sIkHOBeHHast copoka (Pica pica)

23.

Oo6sixkHOBeHHas 3enenyika (Carduelis chloris)

$ k| k| X[ k| | ¥

24.

T'oponckas nactouka (Boponok) (Delichon urbica)

25.

Jlacrouka nepeBenckas (Hirundo rustica)

26.

Ilenouka-renskoBka (Phylloscopus collybita)

27.

Ilenouka-Becunuka (Phylloscopus trochilus)

28.

Ienouka-rpemiorka (Phylloscopus sibilatrix)

29.

Benast tpsicoryska (Motacilla alba)

30.

JKenras tpsicoryska (Motacilla flava)

31

. Mpo3n-pssouanuk (Turdus pilaris)

32.

Iesumii aposx (Turdus philomelos)

*

33.

Konomnsiaka (Linaria cannabina)

*

34.

['opuxsocTra-uepuymika (Phoenicurus ochruros)

35.

Boubinast cunuia (Parus major)

36.

Yepnoronosas cinaska (Sylvia atricapilla)

37.

OObIKHOBEHHBIH Tonos3eHb (Sitta europaea)

Sl Ok k| K| R k| K| R k| K[ b k| K[ oF| k| K[ k| ¥| K| k| ¥| ¥ *

| k| k| ¥

38.

Mockoska (Periparus ater)

39.

OosikHOBeHHBIH ayboH0C (Coccothraustes

coccothraustes)

*

*

40.

[MosneBoii Bopobeii (Passer montanus)

*

41.

3s6muk (Fringilla coelebs)

42.

OosikHOBeHHas oBcsinka (Emberiza citronella)

43.

Oo0bikHOBeHHBIH syan (Lanius collurio)

44,

Kawmbiieska-6apcyuok (Acrocephalus schoenobaenus)

45.

[epecmenka 3enenas (Hippolais icterina)

46.

MyxounoBka cepas (Muscicapa striata)

47.

Coroseii o6bikHOBeHHBIH (Luscinia luscinia)

48.

Yeuepuiia o0bikHOBeHHas (Carpodacus erythrinus)

N k| k| X[ k| k| X[ k| *

49.

Coiixa (Garrulus glandarius)

50.

O6bIkHOBeHHAas ropuxBocTka (Phoenicurus

phoenicurus)
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51. Cepas cnaska (Sylvia communis)
52. Canmosas ciaska (Sylvia borin)
53. JlomoBoii BopoOeii (Passer domesticus) *
54 3apsuka (Erithacus rubecula)

55. Yepnoronossiid meron (Carduelis carduelis)
56. Myxonoska-necrpyuka (Ficedula hypoleuca)

[lo 3xonornyeckoMy cratycy JOMUHUPYIOUIUMU SIBISIFOTCS
MPEJICTABUTENN THE3AAIIUXCS TEPeJeTHBIX NTHI[ — 27 BHUIOB.
Hanee mayt rHe3msAumecs ocemibie — 19 BHUIIOB, THE3ASIIMECS
NepesieTHble ¥ B OrPAaHUYCHHOM KOJIMYECTBE 3uMYylomue — 9
BUJI0B. Taxke ObUIHM BBISBICHBI MUTPHPYIOIINE U MUTPUPYIOIITUE
U B OIPAaHUYCHHOM KOJIMYECTBE 3UMYIOLIUE — IO OJHOMY BUAY
(pucyHok 1).

X[ k| %] F| k| ¥

7
|

b

2 P ]
0 %A\\} Bz (1 P 7‘71 & ey
Tlapk "Jpo3ger” Komcomomsckoe o3epo  Jlommnkwuii ycageGHo-

HapKOBHf{ KOMILIEKC
% THe3asImIecs oceUIble
. THe3/IIHeCs MepeleTHbIe
I'He3asmHecs MepeleTHBIE H B OTPAHHYEHHOM KOJHYIECTBE 3HMYIOIIIe
MHrpHpyomue

1 MH[‘pHpYIOHIHe H B OTPAHHYEHHOM KOTTHYIECTBE 3UMYIOITHE

Puc. 1. Dkosiornyeckue cTarycbl NTHI
Ha  uccnenyemblx — TeppuTopusix  mpeoOiajaroiiee
OOJBIIMHCTBO OTHOCSTCS K TPYIIE JEeCHbIe NTHIBI — 33 BHUA.
Hauwmensiiee pasznooOpasue HaOmogaercss B TpyIIe BOJHO-
OonotHble mTUllbl (3 BUAA), OKOJNOBOJAHBIC (4 BHAA) W TTHIIBI
OTKPBITHIX JaHamagToB (6 BUIOB). Takke Ha BCEX M3Y4aeMBIX
TEPPUTOPHUSAX MPUCYTCTBYIOT CHHAHTPOIHbIE NTUIBI (11 BUIOB)

(pucyHOK 2).
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Ilapk "[po3zer” Komcomomeckoe 03epo JlommukHi ycazeGHO-
TIAPKOBEIL KOMILTEKC

- BomHO-60I0THEIE OKOIOBOIIHEIE CHHAHTPOIHbIE
JlecHsie OTKpPBITHIX TaHAmMAadTOB
Puc. 2. Jxkonornvyeckue rpynnsl NTHI NapKa

J71st XapaKTepUCTUKH OPHUTO(ayHBI UCTIOIB30BATUCH TAKHE
[OKa3aTelM Kak IUIOTHOCTb  HACeJIeHUs MTHULl, HHJIEKC
Omopa3zHoOOpa3usl, MHIACKC JOMUHUPOBAHMS [4].

[Ipu pacuére cymMapHOi MJIOTHOCTU MTHULL BBISIBJIEHHO, YTO
HanOOoJIbIIIAs IUTIOTHOCTh HabomaeTcs B mapke «Jpo3nb 463,98
oc/ra. Haummensmmas motHocts Ha KomcomonbckoM o3epe —
132,16 oc/ra. Ha Tepputopun Jlommuikoro ycaaeOHO-apKkoBOro
KOMILJIEKCa IIIOTHOCTh OpHUTO(ayHb! paBHa 360,16 oc/ra.

Jns  onpeneneHus Ouopa3HOOOpasHsi  MCIIOJIB30BANICA
uHjaekc Mapraneda. [laHHBIH MHIEKC Uil TEPPUTOPUHU IapKa
«dpo3ab» pasen 4,16, Jlommikoro ycajaeOHO-IapKOBOTO
koMmrIuiekca — 3,95 u nnst Komcomoinbckoro o3epa paBex 2,27.

Kpome nnmekca 6uopazHooOpa3usi pacCUUTHIBAIICS WHICKC
nomuHupoBanust beprepa-Ilapkepa. CooTBeTCTBEHO Ui IMapka
«po3ab» oH paBeH 12,13, Jlommukoro ycaneOHO-IapKOBOTO
koMmruiekca — 12,69, Komcomonbckoro ozepa — 6,91. JlanHbie
MOKa3aTeld O3HA4YaloT, 4TO 3a(UKCUPOBAHO JTOMUHUPOBAHUE
OJIHOTO BUa Ha Tepputopun Komcomomnbsckoro o3epa.

TakuM o00pa3oM, Ha HCCIENOBAHHBIX TEPPUTOPHUAX
oOHapyxeHo 56 BHJIOB mTHI, OTHOcAmUXcS K 10 oTpsmam.
BonbIIMHCTBO BBISBIIEHHBIX NTHI[ OTHOCUTCS K THE3ASIIUMCS
BUJAM, 4YTO YKa3blBaeT Ha OJaronpusaTHbIE 3KOJIOTUYECKUE
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YCIOBHMS Ul THE3JOBAHMS Ha H3Yy4aeMbIX TEPPUTOPUSX.
JIOMMHHpYIOIIMMU ~ BHJAMH IO  3KOJOTMYECKMM  TIpyIIaM
ABJISIIOTCA ~ JIECHBIE  IITHILBI, YTO TAaKXE YyKa3plBaeT Ha
OnmaronpusiTHble yciaoBus Juist obutanus nrtun. Cyns 1o
IVIOTHOCTM  NOTHLl ¥ HHAEGKCaM  OWOpa3HoOOpa3us U
JOMUHUPOBaHUsA, HauOojee ONaronpUATHBIM MECTOM s
oOuTaHus NTULL ABJIAETCS apK «po3as».
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Svistun E. K., Zhilkevich A. V.
FEATURES OF ECOLOGY AVIFAUNA RECREATIONAL
ZONES OF G. MINSK
International Sakharov Environmental Institute of Belarusian State
University
Scientific advisor: Yasoveev M.G.

The article presents the results of the avifauna study on the territory of
three Park complexes in the city of Minsk. Ecological groups and
ecological statuses are defined. Environmental groups are the dominant
forest birds, on the status of nesting birds. The density of birds, indices
of diversity and dominance were calculated. According to the results of
the calculation it was found that the Park "Drozdy" is the most
favorable place for birds.
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BUOTI'EOXUMMNYECKHE OCOBEHHOCTHA
JAUKOPACTYIIUX PACTEHUI OCOBO
OXPAHSIEMBIX ITPUPOJHBIX TEPPUTOPUM
PECIIYBJIMKU TATAPCTAH
Hncmumym npobaem sxon02uu u HeOponoivb306anus Akaoemuu HayK
Pecnybnruxu Tamapcman

sibmad@list.ru

PaccMoTpeHa HHTEHCUBHOCTh HAKOIIJICHUS MUKPOAJIEMEHTOB B
TpaBsiHucTor pacturenbHocty 9 OOIIT Pecny6nuku Tarapcran.

Oco0o0 oxpansemble npupoansie Tepputopun (OOIIT)
BBIMOJHSIOT BaXHYIO (DYHKIHIO IO COXPAaHEHHUIO MPUPOIHO-
AHTPOIIOTEHHOTO0 paBHOBecHsA. B Hacrosiiee Bpemsi MpUPOIHO-
3anoBeAHbI GoHa Pecybnuku Tartapctan BiimrodaeT 181 ocobo
OXpaHseMblii MPUPOAHBI OO0BEKT, B TOM uucie: Bomkcko-
Kamckuit rocyJapCTBEHHBIN MIPUPOTHBIN ounochepHbIi
3anoBeqHuk; Hamumonansueii mapk  "Hwksss Kama"; 33
roCyJapCTBEHHBIX MpUPOAHBbIX 3aka3Huka (I'TI3) pernonasbHOrO
3HaueHusi paszHoro npoduis; 143 mamstHuka npupozast (I1IT)
PETHOHAJIBHOTO 3HAYEHUS, B TOM YHMCJIE HA3EMHBIX — 79, BOAHBIX —
64 (o3epa, pexu, ponuuku); 3 OOIIT mectHoro 3HaueHus [1].

Conepxanne MUKpoieMeHTOB (M3) B pacTUTENbHOCTH
ABIIETCS OJIHUM u3 MHAUKATOPHBIX MoKa3aTeneu,
XapaKTEpU3YIOIIUX OJKOJOTHYECKOE COCTOSIHUE TEPPUTOPHIA.
W3ydyeHre MHUKpPO3JIEMEHTHOIO COCTaBa pACTUTEIbHOCTH Ha
(GOHOBBIX — 0CO00 OXpaHSAEMBbIX MPHUPOJIHBIX — TEPPUTOPUAX
HEOOXOIUMO JUIsl OCYUIECTBIIEHUS (POHOBOIO T'€OXMMHUYECKOTO
MOHMTOPHHTA. KonuenTpannn M5 B pacTeHHUsIX,
npouspactatromux Ha OOIIT, sBnstoTCS pernoHaIbHBIM (POHOM
IPU OLIEHKE TEPPUTOPHIl, TOJBEPKEHHBIX TEXHOTEHHOMY
BO3JICHCTBHUIO.

B cBa3u ¢ atuM 1ensio paboThl OBUIO ONpenereHue
comepxanus MO B uToMacce U BBISBICHHE OMOTCOXUMHYECKUX
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OCOOEHHOCTEN JIUKOpACTyIled TPaBSHUCTOM pPaCTUTEIbHOCTU
0c000 OXpaHseMbIX MPHUPOJIHBIX TeppuTopuil PecryOnuku
TarapcraH.

MarepuanoM  Juis  cTaTbU  MOCIHYXKWIH  00pasibl
TPaBSHUCTBIX  JAMKOPACTYIIMX pacTeHMM M  TMOYBBl W3
KOpHEOOUTAaeMOro ciios, 0ToOpaHHbIe Ha TeppuTopusix Paugckoro
u CapanuHckoro ydactka Bomkcko-KaMmckoro rocyjapcTBeHHOTo
MIPUPOTHOTO ounocdepHoro 3aI0BETHUKA (BKTTIB3),
HaumonaneHoro mnapka «Hwxaas Kama», rocynapcTBeHHBIX
IPUPOJHBIX  3aKa3HUKOB  «Uuctele isyra», «Cracckuii»,
«banracunckuity, «HapaT-ActuHckuii 060p», «CyITIOKOBCKHIA
aec», «Bmagumupckuil ckioH», OTOOpaHHBIE B COOTBETCTBUU C
[2].

Bcero mpoanamuzupoBano 159 npo6 pacrenuir m 159
00pa3ioB MOYBHI M3 KOpHEOOUTaeMoro ciosi. MuHepain3aiuio
pacTuTenbHbIX Ipo0d mposoauau no [3]. B mouse ompenensiau
coJIep’KaHue BaJOBbIX (DOPM MUKPORJIEMEHTOB, U3BJIEKAEMbIX SH
A30THOH KHUCJIOTOH [4] W MOABWKHBIX (HOPM, H3BICKAEMBIX
aneTaTHO-aMMOHUNHBIM Oydepom [5]. Konnenrpanuu Mn, Fe,
Zn, Cu, Cr, Co, Ni, Cd, Pb onpezensiiiu aToMHO-a0COPOIIHOHHBIM
MeTo oM Ha crnekTpodoromerpe Aanalyst 400 ¢upmbr Perkin
Elmer.

CpaBHeHUE NOJy4YE€HHBIX KOHIEHTPALUi MUKPOAJIEMEHTOB B
pactenusx OOIIT ¢ o61menpuHATEIMA HOPMAaTUBaMHU COJIEPIKAHUS
TOKCHUYHBIX BEIIECTB B IPYOBIX U COYHBIX KOpMax [6] mO3BOIMIIO
YCTaHOBUTB, UYTO COAEpKaHHE HOPMUPYEMBIX Ay1eMeHTOB Fe, Zn,
Cu, Co, Ni, Cd, Pb B pacrurensnoctu HexoTopeix OOIIT
otanyaercs oT M/[Y 1160 B CTOpOHY MOBBILIEHHOTO COAEP)KAaHUS,
1100 B CTOpOHY NnoHMmxeHHoro. Tak, conep:xanue Fe B Pandckom
n CapanmackoM yudactkax BKI'TIB3 HeznauntensHo Beime MJIY.
Conepxanue Ni B HIl «Hwxusas Kama» na yposue MY, a
conepxkanue Cr — B 3 pasza Beimie MJIY. Conepxanue Cd B
pactenusax [TI3 «CymtokoBckuil jiec» oOHapyXeHO Ha YpOBHE
MJIY. Bmecte ¢ TeM, ypoBHH conepxanus Cd B pacTUTETbHOCTH
3aKa3HUKOB  HE  BBIXOJAIT 3@  TIPAaHULBl  HOPMAaJbHBIX
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¢usunonornuecknx konuenrpauuii Cd mo manneiM A. Kabara-
ITenaunac u X. [lenauac [7].

Jlna  xapaktepucTuku — pacmpeneneHus MDD mexnay
pacTeHUsIMM ¥ IIOYBOM OBUIM paccuuTaHbl KOAPPHUIHUEHTHI
HaKOIIJICHUS, TPECTABIIAIONINE CO00M OTHOIIEHNE KOHIICHTPAIIH
MD B BO3AyHIHO-CYXOH Macce pacTeHMH K KOHLIEHTPaLUU HX
MOJBMXKHBIX (pOpM B mouBe (Tada. 1).

Tabnuua 1

Koapduunentsl Hakomienuss M3 y pacrenunii OOIIT PT
OOIIT Fe | Mn | Zn Cu Ni | Co | Cr | Pb | Cd

HIT "Hmxasas
Kama"
Pantckuit
Y4acToOK 1,63| 0,98 9,00 16,14| 4,45| 0,18| 1,98| 0,75| 2,36
BKI'TIE3
CapanuHckuit
Y4acToK 1,62| 0,61| 5,00/ 10,25| 1,29| 1,23| 0,08 - 2,52
BKI'TIBE3
I'TI3 "Yucreie
nyra"

I'TI3
"Cnacckuit"
I'TI3
"Banracunckuii (3,17 | 0,25| 12,38 30,80| 2,83| 0,14| 0,23| 1,89| 4,99
I'TI3 "Hapart-
AcTUHCKHIA 1,59| 0,15| 5,99 8,91| 0,38| 0,22| 0,09| 1,90| 2,11
oop"
T'TI3
"CymroxoBekuit (1,05 0,20 5,76 8,28| 0,38| 0,59| 0,15( 1,13| 3,52
mec"
T'TI3
"Bragumupckn 0,25 0,15 3,45 4,19| 0,13| 0,04| 0,29| 0,35| 0,71
¥ ckyioH"

Pacuer koa(d¢uLMEHTOB HaKOIJIGHHS IOKa3al, uYTo
pacrenns HII «Hwxhusaa Kama» mo cpaBHEHUIO C OCTalbHBIMU
uccinenoBanibiMi  OOIIT  XapakTepu3yroTCs HWHTEHCHUBHBIM
HakorieanemM Mn, Zn, Cu, Ni, Co, Cr, a pacrenus ITI3

0,30 1,52| 21,13| 113,08| 4,55| 1,54| 7,61| 0,52| 3,69

1,82| 0,33| 5,08| 12,38| 2,28| 0,19| 0,89| 0,48| 1,04

0,57| 0,16| 8,25 9,21| 0,19| 0,08| 0,19| 0,90| 1,04
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«BrnaaguMupckuid CKJIOH» — HAaUMEHBIIUM Hakoruienuem Fe, Mn,
Zn, Cu, Ni, Co, Pb, Cd.

DJIeMEHTaMH CUJIBHOTO HAaKOIUICHUS IS PAaCTeHUM BCex
OOIIT sBnsrorcss ZN u CU, MOCKOJBKY PETHOH HCCIIECIOBAHUS
NPUHAUICKAT K Tpynne JaHmmadToB, XapaKTePU3YIOMIHXCS
HepoctaTkoM ZN u CU B MOYBEHHOM MOKPOBE.

B pesynbrare mpoBEACHHBIX HUCCIIEIOBAHUIN OIPEACICHO
COBPEMEHHOE COJEPKAHUE MHUKPOIJIEMEHTOB B TPABSIHUCTOU
pactutensHocTH 9 OOIIT Pecniybnuku TaTtapcran. Y cTaHOBICHO,
4YTO pacTUTEIBHOCTD I'113 «BnagumMupckui CKJIOH»
XapakTepu3yeTcs MOHMKEHHBIM coepkanueM Zn, Cu, Ni, Co, Cd
B CpaBHEHUU C pacTuTenabHOCThIO octanbHbix OOIIT. B
pacrenusix HII «Hwxnusaa Kama» oOHapyXeHO MOBBILIEHHOE
conepxkanue Mn, oOycrnoBI€HHOE T€OXUMUYECKON crierupuKoit
MOYBOOOPA3YIOIIUX TTOPOI.
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Sibgatullina M.Sh., Valiev V.S.
BIOGEOCHEMICAL TRAITS OF WILD HERBS OF
SPECIALLY PROTECTED NATURAL AREAS OF THE
REPUBLIC OF TATARSTAN
Institute for Problems of Ecology and Mineral Wealth Use of Tatarstan
Academy of Sciences

The intensity of trace elements accumulation in wild herbs of 9
specially protected natural areas of the Republic of Tatarstan is
considered.
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XAPAKTEPUCTHUKHA NOCEJEHUM PBI)KEBATOI'O
CYCJIMKA B COBPEMEHHBIX HEBJIAT'OITPUATHBIX
YCJIOBUAX OBUTAHUSA BUJIA
Nucturyr 6uonorun pazsutus um H. K. Konsriosa PAH
2yp®V umenn nepsoro [pesunenta Poccun b.H. Enbuuna
rusmarmot@yandex.ru

HccnenoBanbl IPOCTPAHCTBEHHBIE, TaHIAQTHBIC H
(UTOIICHOTHYECKHE TTApaMETPBI MECTOOOUTAHHI PBDKEBATOTO CYCITHKA
B pa3HbIX yacTiax apeana. OOHapyx eHO npeolialaHue MajblX U
CPEIHUX IO TUIOMIA/N TIOCETICHHH ¢ OTHOCHTEIBHO HU3KOH IIOTHOCTHIO
HOP, IPUYPOYCHHBIX K HU3KOTPABHBIM JYTOBBIM COOOIIECTRA,
XapaKTCPHBIM JJIA HaCTGI/IHI 1 BBIT'OHOB CKOTa.

B nwureparype OonblIoil WM pPBDKEBATBIA  CYCIIHK
(Spermophilus major) w3BeCTeH Kak MHOTOYHCICHHBIA BHJI
Ha3eMHbIX OeJIMYbMX, IUPOKO pacnpocTpaHEHHbIA oT Bonru Ha
3amane 10 OMCKa Ha BOCTOKE, Ha IOT€ OH YXOJWUT 3a HIMPOTY
AKkTIOOMHCKa, a Ha ceBepe 1noutu goxoaut 1o Upodura [1, 2].

Panee Obuto 0OHaApYXEHO MAJ€HUE €r0 YUCIECHHOCTH B
OTIENbHBIX dYacTAX apeasa [3]. B Hamem mnpensiaymem
UCCIIEIOBaHUM  ObUIO  TOKa3aHO CHIDKEHHWE  YHCIEHHOCTH,
MCYE3HOBEHHE IIOCEIEHUM M COKpALIEHUE MPUTOJHBIX MECT
obutanuss S. major Ha Ooyblied vacTu apeana [4].
[Tpenmonaraercsa, 4TO OAHOW M3 OCHOBHBIX IPUYUH JETPECCUU
BUJIA MOCIYKWJIa Aerpajalus ero MecTooOUTaHuM, CBA3aHHas C
PE3KUM yMEHbIIeHHEeM nacTOuIHoi Harpy3ku B 1990 — 2010 rr.
B pesympraTe Ha  Bcell  00CIENOBAaHHON  TeppPUTOPUU
chopmupoBagach MO3aW4Has CTPYKTypa apeaja, IOKa3aHHas
paHee TOJBKO JJIsi CEBEPHOU rpaHUIlbl 0OuTaHus BUja |35, 6].

B cBs3M C pe3KUM yMEHBIIEHHEM KOJIUYECTBA MPUTOJHBIX
MeCT OOUTaHHUS BOIPOC O TOM, KaKHE HKOJIOTUYECKHE YCIIOBUS
SBJISIIOTCS. MUHHMAJIbHO HEOOXOAMMBIMHM JJISi CYLIECTBOBAHUS
KU3HECTIOCOOHON  KOJIOHMM  OOJNBIIUX CYCIMKOB  SIBJISETCS
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aKTyaJIbHbIM KakK JJIsl IPOTHO3UPOBAHUS COCTOSIHUSA BUJA, TaK U
JUIsl  TUTAaHUPOBAHMSI TPUPOJOOXPAaHHBIX Meponpusituil. s
OIICHKH I1apaMeTPOB MECTOOOMTaHWH MbI oOcimenoBamu 23
MOCEJICHHS B Pa3HBbIX YacTAX apeasia Oospmoro cyciuka B 2010,
2016-18 rr. ®OuKCHpPOBAINCH IUIOIMIATL IOCEIEHUS, THUI
pPacTUTEIBLHOTO COOOIECTBA, BHICOTA TPABOCTOS, MPOECKTHBHOE
MOKPBITHE, HATUYXE PSIIOM C TIOCEJIIEHUEM JIOPOTH U/UJH BOJOEMA,
BbIMIAC W HAJUYME PACTUTEIHHOW BETOLIM, KaK IOKa3aTelb
WHTEHCUBHOCTH MACTOMIIHONW Harpy3ku. B kauecTBe KOCBEHHOTO
MOKa3aTeNsl YUCIEHHOCTH M YCIEUIHOCTU TOCEICHHSI CUUTAIU
IUIOTHOCTh HOp Ha ra. [Ipu 3TOM moJCUYMTHIBANIMCh BCE HOPHI Ha
oOcnenyemMoM ydactke moceneHus. Cratuctudeckas oOpaboTka
naHHblx npoogmwiack B nporpamme STATISTICA 7. ns
CpPaBHEHMSI TMOCEJNIEHUN 1O M3y4aeMbIM XapaKTePUCTHKaM
IIPUMEHSIICS TeCT MaHHa- Y uTHHU.

[To nuTepaTypHbIM AHHBIM MPU ONTUMAIBHBIX YCIOBHUSIX
PBDKEBATBI CYCIUK MOKET 00pa3oBbIBaTh OOJIBLINE KOJOHUU C
BBICOKOM uwnciaeHHocTeio [1, 7]. [ns oueHku cTaOUIBLHOCTU
COCTOSIHUSL BHJAa Mbl HCIOJB30BAIM pa3Mepbl IOCEJIECHUH,
pa3lie B MX Ha TPU TPYIIBLI: Majible — C IUIoWaabo a0 1,5 ra;
cpennne — ot 1,5 mo 30 ra; 6onbmme — ot 30 ra u Gonbiie. B
HacTosilee BpeMs M3 BceX OOCIIeOBAaHHBIX HAMM IOCENEHHH
TOJIbKO KOJIOHMS B OKpecTHOCcTsX c. CKopoayMmckoe B
CBepaoBckoil 00J., pacloyio)KeHHasi Ha CEBEpPHOH TIpaHuIie
apeana, uMmeeT miomaas Oosnee 30 ra. B 2010 r. pa3mep 3toro
noceneHus coctapisul 34 ra ¢ motHocThio 1024,6 Hop/ra. K 2016
T. €ro IUIOIIA b YBEJIIMYWIACh B MOJTOPA pa3a U COCTaBUIa OKOJIO
50 ra. Ilmomanp BceX OCTalbHBIX MOCEJIEHUM, KpoMme
CKOPOJIYMCKOT0, HE TpeBbIana 14 ra, a MUHUMaIbHas TUIOIIA1b
cocrasuna 0,64 ra. K mansim otHeceHs! 10 mocenenuid, K CpeTHUM
— 11. Cpennsis miomanae 3TUX MoceleHui coctaBmwia 4,4 ra c
IUIOTHOCTBIO HOp 0T 45 10 317 Hop/ra. JlocToBepHBIX pa3ianyuii B
IUIOTHOCTH HOP MEXAY MalbiIMM U CPEAHMMH IOCEJICHUSIMU
oOHapyXeHO He ObLIO.
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Bce  oOcnenoBaHHble — IOCENEHUS ~ HAXOAATCA  Ha
MEJIKO3J1aKOBO-Pa3HOTPABHBIX  JIyrax pa3jIMYHOIO  BUIOBOTO
cocTaBa € BBICOTOM TpaBocTost A0 10 cM M peaKUMU HU3KUMHU
s3nakamMu 0 30 cM. YpoBEHb NPOEKTHUBHOIO IOKPBITHS B
nocenenusix xkoneodaercs ot 40 1o 90%. JlocTOBEpHBIX pa3IHyuii
MEXJy pa3HbIMU I10 BEJIWYMHE IIOCEJICHUSIMU [0 YPOBHIO
IIPOEKTUBHOI'O TOKPBITHSI OOHApPYKEHO He ObU10. PaHee HaMu He
ObUIO BBISBJICHO 3aBUCHMMOCTHU IUIOTHOCTH HOP OT MPOEKTUBHOIO
HOKpbITHSA [§].

20 nocenenuii u3 23 pacnonararTcs Ha Oepery Bogoéma u
JUIIb  OJHO IIOCEJIEHWE W3 BCEX HE HaxXxoAUTCi B
HENoCpeACTBEHHON Onu3ocTu oT poporu. IlpakTuuecku Ha Beex
00CIIeZIOBaHHBIX  TOCENCHUAX C OONbIICH WJIM MEHbBIICH
UHTCHCUBHOCTbIO Belnércs BbImac ckota. Ilocenenue, Ha
TEPPUTOPUU KOTOPOrO HET BbINaca, HAXOAMUTCS Ha 3apacTarollen
namHe. Ha 7 nmoceneHusix NpUCYTCTBYET pacTUTENbHAs BETOLIb,
YTO CBUICTEIBCTBYET O HU3KOI MacTOMIIHON HAarpy3Ke Ha TaHHBIX
y4JacTKaX. 3aBUCUMOCTH IUIOTHOCTH HOpP OT HAJIWYMS WIIH
OTCYTCTBHSI BETOIIIM HAMH OOHapy»)eHo He Obuto (p > 0.1).

[ToMuMO CHOPMHPOBAHHBIX KOJOHHUH CYCIMKOB HaM TaKKe
BCTPEYAINCH pa3peKeHHbIE JIEHTOYHbBIE MOCETICHMUS,
pacIoO’)KEHHbIE  BJIOJIb  KPYMHBIX JOPOr C HACBIIAMU U
oOkammBaeMoil o0oumHOW. Takxke BCTpeyaUCh OJAMHOYHbBIE
obutaemble HOphl. [Tom00HBIE HAXOAKH MOTYT 0Opa30BBIBATHCS
KaK B pe3ylbTaTe pacCeleHHs] CYCIHUKOB, TaK U SBISATHCA
ocTaTKaMHM JIerpaupoBaBIleil KOJOHUH.

CorynacHO HallUM JaHHBIM B COBPEMEHHBIX YCIIOBUSX
TpaHchopMallMid MECT OOMTaHUS NMPH HEBBICOKOH UYHCIEHHOCTH
pBDKEBATBI  Ccycnuk (opMupyeT HeOONbIIMe KOJOHUH C
OTHOCHUTEJIbHO HM3KOW IUIOTHOCTBbIO HOp. Ha Bceil Tepputopuu
apeaja OH MPENNOYUTAET HU3KOTPABHBIE JIYTOBbIE PACTUTEIbHbBIE
cooOmiecTBa, XapakTepHble JUIs MAacTOMI W BBITOHOB CKOTA.
Hanuuue Bomoema u/miu 1opor B MUKpoJaHAmapTe MOCeIeHUs
SBIISIETCS, CKOpPEE BCETro, COMYTCTBYIOUIMM (DaKTOPOM, CBSI3aHHBIM
(GYHKIIMOHAIBHO C BHIIIACOM U OJIM30CTHIO K HACEJICHHBIM ITYHKTaM
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wii ¢pepmam. J[aHHBIE XapaKTEPUCTHKH, IO-BUIUMOMY, SBIISIOTCS
MUHUMAJIBHO  HEOOXOOUMBIMH  JJISI  KHU3HECHOCOOHOCTH
noceneHuii S. major. IlpeoOmaganue HEOONBIINX KOJOHUI
YKa3bIBaeT Ha HECTAOMIIbHOE COCTOSIHUE BUJIA.

HeoOxonuMo ~ OTMETUTH  COKpalleHME  CTauMd U
CYIIIECTBEHHOE YMEHBIIIEHUE Pa3MEPOB MOCETICHHI 10 CPAaBHEHHIO
C ONTUMaJIbHBIMU iepuosiami [ 1, 7]. Ilpu onTUMaNbHBIX YCIOBUAX
3TOT BHUJ MOXET CO3/1aBaTh MHOTOYHUCIICHHBIE MPOTSIKEHHBIC
MIOCEJICHUS] U HAHOCUTD BPE]] CEJIbCKOXO035UCTBEHHBIM KYJIbTYypam
[7]. Ognako B Hacrosimiee BpeMsl BKIIOYEHHE €ro B CIIMCOK
BpeAUTENe  cenbcKoro  xossiictBa [9]  mpencraBisiercs
HEOTPaBIaHHbIM, YUUTHIBAs HU3KYIO YHCIIEHHOCTb,
(dparMeHTaIMIO apeana U Majble pa3Mephl IOCEIECHUH.

Paboma noooepoicana epanmom PODU 16-04-01826.
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Andrei R. Tukhbatullin!, Anna S. Novgorodtseva?, Darija D.
Chemagina?, llnur F. Araslanov?, Oleg V. Brandler!
FEATURES OF RUSSET GROUND SQUERELL

SETTLEMENTS IN MODERN ADVERSE CONDITIONS

OF SPECIES HABITAT
! Koltzov Institute of Developmental Biology, RAS
2UrFU named after the first President of Russia B.N.Yeltsin

Spatial, landscape and phytocenotic parameters of Russet Ground
Squirrel habitat are studied in different parts of the area. The
predominance of small and medium-sized settlements with
relatively low density of burrows confined to low-grass meadow
communities specific for cattle pastures was found.
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Wzyuennro ansroduiopsr o3epa baiikan mocBsmeHo orpoMHoe
KOJIMYECTBO paboT, B TO BpeMs Kak cojiéHble 03€épa [Ipuonbxonbs
710 CUX I1Op OCTAIOTCSI O€JIbIM MSATHOM B aJIbIOJIOTHYECKOM
oTtHouieHnu. CBeJIeHUsI 0 BOAOPOCISAX COJNEHBIX 03EP
[IproabXOHBS €AMHUYHBI, YaCTh U3 HUX 110 MPEKHEMY OCTAETCS
He onyOJIMKOBaHHOM. B cTraThe mpeacTaBieHHbl JaHHbIE,
oOcnemoBanus Tpymnibl 03¢p TaxkepaHCcKol 03E€PHON KOTIIOBUHBI.
[Tpoanamm3uposansl qanubie .M. [Tomosckoit (2002), B.A.
Xanryesoit (2004) u coocTBennsie (2017). Ansrodiopa
BO/I0€MOB 1omnoJiHeHa 10 HOBBIMH BHIaMHU.

[IpnonbXoHBE PACIONOKEHO B BHJE Y3KOM IMOJIOCHI BIOJIb
ceBepo-3amagHoro nobdepexns o3epa baiikan Ha rore Upkyrckoi
obnactu. Oporpaduueckas rpanuia npoxoauT no baiikanbckomy
xpeory [1]. Ocobennoctd reorpad@uyeckoro  MOJOKECHUS
[IpuonbxoHbs ONPENEISIOT cBOEOOpasue KJIUMATa,
dbopmupytomerocss  MOJ ~ BO3JIEWCTBHEM  HEOJHOPOJIHBIX
OpuUpoaHbIX  ycnoBud. C  OJHOM  CTOPOHBI, TEPPUTOPUS
MOJIBEPKEHA BIMSHUIO BO3IYIIIHON Macchl o3epa balikain, ¢ npyroi
BO3/IeiicTBIIO MOIIHOTO [IpuMopckoro xpedTa, OTTOPOIUBIIETO
moOepexbe OT MaTepUKa U BBHITTOIHSIONIETO POJIh KITIMMAaTUYECKOTO
Oapbepa [2]. B mpenenax naHHONW TeppUTOPUU U3BECTHA TpyIMa
coJieHbIX o3ep. [lutanue 03€p BO3MOKHO 3a CUET BOJ IITyOMHHBIX,
MUHEPATBHBIX UCTOYHUKOB M aTMOC(EpPHBIX OCAIKOB: JIETOM OT
JIO’KJIEBBIX BOJI, BECHOM 3a CUET BOJ TastHUSI CHETOB CO CKIJIOHOB
rop u xonmoB. [lo xumHuueckoMy cocTaBy 03€pa OTHOCATCS K
kapOoHaTHeIM [3]. B mocnemHue TOABI B CBSI3M C HU3KUM
KOJIMYECTBOM OCAJKOB 03€pa 3HAUUTEIHbHO YMEHBIIWIU CBOIO
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IJI0IANb.

Lenbto  paboTel  SBIAJIOCH  MU3Y4YEHHE  CTPYKTYphI
anbroaopsl paga MuHepaidbHbIX 03€p [Ipuonbxonss. B cBs3u ¢
9TUM pELIAIUCh CIEAYIOIUE 3a7adu: BBIIBICHHE BHIOBOIO
cocTaBa  BOJOpOCIEH  pa3jMYHbIX  MHUHEPAJIBHBIX  03€p
[IpynonpxoHps;  HM3ydeHHME  CHCTEMaTH4YECKOW  CTPYKTYpbI
aNbroQIIOpsl; MPOBEJCHNE YKOJIOTHIECKOTO aHAIN3a AJIbIO(IIOPHI.

Hamu Obutn oGcnemoBanbl rpynna o3ép TaxepaHckoi
03EpHOI KOTIOBUHBI (puc.l).

Puc. 1. Kapra pacrionosxeHust 00cie10BaHHBIX 03&p
(KOCMOCHUMOK).
Hpumeuanue: 1 — byp-Hyp, 2 — I'ypou-Hyp, 3 — Xon6o-Hyp, 4
— lamap-Hyp, 5 — Hyxy-Hyp

Bcero Oputo oOpaborano 10 amproiormyeckux mpoo.
MarepuanoMm s paboThl HOCTYXWIM Takke paaHHele [.H.
[Tomosckoii [4], B.A. Xanryesoii [5].

s paGoThl MCHONB30BAINCH MUKpocKonbsl Mukmen 1 u
Axio Scope.Al. Jlns wu3MmepeHHss OOBEKTOB HAa MHKPOCKOIIE
Muxkmen | ucronb3oBaics OKyJIsp ¢ U3MEPUTENBHON JTMHEUKOH,
Ha Axio Scope Al ¢upmsr Lleiic n3mMepeHus: BBHITOTHIACH TTPU
MOMOIIY CIIENUATbHON IPOTrPaMMBl.

[Ipu npoBeneHNH CUCTEMaTHUUYECKOTO aHaIu3a alnbro(aopsl
ObUIM 110 BO3MOXKHOCTH YUYTEHBI CUCTEMATUYECKHE TTePECTaHOBKH
B TIpyHdle OTAEIOB BOJAOPOCHEH. AH@JIN3 BBIIOJHEH C
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UCTIOJIb30BaHUEM MUPOBOTO aJIbroJIOTHUECKOro caiita Algae Base
[6].

B cocrae  (¢uTOIMIIAHKTOHA  MHHEPAIBHBIX  03Ep
[IpuonbxoHbst 0OHapyxeHO 86 BUAOB M (OpPM BOIOPOCIECH,
OTHOCSIIUXCA K 6 ornenam, 9 kimaccam, 18 mopsakam, 32
cemMmeiicTBam, 46 poaam.

K orgmeny cunesenéusie (Cyanophyta) Bomopociu
otHOcuTcs 32 Buna u GopMBbI BOJOPOCTEH, KOTOPbIE OTHOCATCS K
1 knaccy, 4 nopsinkam, 10 cemeiictBam u 14 pogam.

Otpen 3enéubie (Chlorophyta) Bomopocnu Bkimrouaer 34
Buga U (opM BOmOpOCICH, OTHOCAIMXCA K 3 Kimaccam, 6
nopsiakam, 12 cemeiicteam u 17 pogam.

JnatoMoBBIE  BOAOPOCTH BKJIIOYAIOT 12 BHJIOB,
MPEJCTaBIICHBIX 2 KJIaccamu, 4 mopsiAKaMu U 5 ceMmeiicTBaMu U 9
poaamu.

Jlns uccnegoBaHHBIX 03Ep TaKKe XapakTEpHO HAIMYUe
[peJICTaBUTENIE OTHEJIOB: JIUHOPUTOBBIE, KPUNTO(PUTOBBIE U
9BIUICHOBBIE, KOTOPBIC MIPEJICTaBICHHHI | — 2 cemeiicTBaMu.

[Ipu ananu3e ceMEHCTBEHHOW CTPYKTYphl albroQiopbl
BBISIBUJIACH  CJENYIOMIas 3aKOHOMEPHOCTh: JOMUHUPYIOUIIM
cemerictBoMm siBisiercss Oscillatoriaceae (Cyanophyta), kotopoe
BKJIFOYaeT B ceOs 12 BuaoB (14%).

"3 ornena  3ei€HbIE  MPeodsiajaeT  CeMEWCTBO:
Scenedesmaceae — 6 Bu0B (7%), a OCTaJIbHBIE CEMENHCTBA UTPAIOT
HE3HAYUTEIBbHYIO POJIb B CEMENCTBEHHON CTPYKTYpE.

B nemom 8 cemeiictB BriouaroT oT 4 1m0 12 BHIOB.
OcranbHuble 24 cemeiicTBa BKItO4YatoT oT 1 10 3 BumoB (47%).

Tax e ObLIO MPOaHATU3UPOBAHO COJIEPKaHUE BOAOPOCIEH
B pojax. AHalW3 TMOKa3ajd CIEAYIONIUE pe3yJbTaThl: CaMbIM
OonpiuM posoMm siBisiercss — Oscillatoria, on BkiIro4aeT 9 BUIOB
(10%) u Scenedesmus, ipeacrasien 6 Bugamu (7%) u 37 poaos,
BKJIFOYaroT oT 1 10 2 BumoB (51%).

Ananuz po6 2017 roga mo3BoJIMI TOTIOHATH faHHbie ..
[TomoBckotii [4] u B.A. XanryeBoii [ 5] HOBEIMU BUJaMU, paHee IS
03¢p He ormeuennsiMu: Anabaena variabilis f. rotundospora,
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Caloneis formosa, Caloneis amphisbaena, Calothrix fusca cf. f.
durabilis., Chlamydomonas sp., Chlorella sp., Navicula
salinarum, Nostoc linckia, Phormidium woronichinii, Microchaete
cf. f. minor — Bcero 10 BumOB. BOJBIIMHCTBO M3 MPUBOIUMBIX
BUJIOB, OTHOCATCS K OTJIETy CHUHE3EJIEHBIX BOAopociiei (5).

Cpenu BBISIBICHHBIX BHJOB HHIMKATOPAMHU CarlpoOHOCTH
cornacHo CnpaBounuky Bojopocineit C.II. Baccepa [7] moxHO
cuntath 14 BUoB. VI3 HUX O0bIe Bcero B — onmrocanpoOoB — 7,
0L — OJIUTOCANPOOOB — 2, OIUTOCANIPOOOB — 2, -0 — OJIUTOCanpoOoB
—1, 0-X — canipo6oB — 1 u 0-f — carpo6oB — 1.

B 1nienoM mosydeHHbBIE TaHHBIC BOCIIONHSIIOT HEJOCTAIONINE
cBe/leHUsl 1o anbrogiope BOJAOEMOB HCCIEIyeMOro paioHa. B
MMPAKTUYCCKOM OTHOHICHHWH HCKOTOPBLIC BOJOPOCIU MOIYyT OBITH
PEKOMEH/IOBaHbl B KAauyeCTBe OWOMHIMKATOPOB CAHHTAPHOTO
COCTOAHUA BOIBI.

Jlumepamypa
1. Bracoe H.A.  O®Ouznko-xuMHYecKas  XapaKTECPUCTHKA
MuHepanbHbIX 03ep FOro-Bocrounoro 3abaiikanss / H.A. Biacos,
['.P. ®ununnosa // I'eoXxumus ¥ TUAPOXUMHS TPUPOIHBIX BOJ
Bocrounoit Cubupu. — Upkyrck, 1973. — C. 3-57.
2. ArpoximmaTHyeckuil cripaBoyHHMK mo Hpkyrckoil obnactu /
HpkyTckoe yIp.rUAPOMETeoCHykObl. - 2-¢ m3a. - JL
I'unpomereonsnart, 1962. - 159 c.
3. Jlonamosckas O. I'. 3aconeHHple MOuYBbI [IpHONBEXOHBS |
octpoBa OnbxoH : MoHorpadus / O. I'. JlonatoBckas ; [Hay4HBbIi
penaktop U. A. BenozepueBa] ; MunuctepcTBO oOpa3oBaHus U
Hayku P®, OI'BOY BO "Hpkyrckuil TrocCynapCTBEHHBIN
yauBepcuteT". - Upkyrck : UT'Y, 2018. - 205 c.
4. [llegenesa H.I'. PacTUTENbHBIN U )KUBOTHBIM MUP MUHEPAJIbHBIX
03¢p cremHoi 30HBI o3epa baitkan / H.I'. IlleBenmeBa, O.I'.
[lenbkoBa, I'.W. ITonosckas, H.B. Makapkuna. Pykonuce 2002 r.
5. Xaneyesa B.A. Anvrodnopa MunepanbHbix 03€p [IpronbxoHbs
/ B.A. XanryeBa // BpimyckHas kBajauQukalMoHHas paboTa. —
Hpkyrck, 2004. — 48 c.
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3eKTpoHHOe u3nanue, HanronansHblil yHuBepcuretr Mpnananu,
lonysii.  [Dnextponnsld  pecypc] — Pexum  gocryma:
http://www.algaebase.org ([lata o6pamenus: 21.02.19 r.)

7. Baccep C.II. Bopopociu. CnpaBounuk / C.I1. Baccep, H.B.
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Ulanovskaya L.N., Maksimova E.N.
ALGOFLORA OF MINERAL LAKES OF THE OLKHON
REGION (IRKUTSK REGION)

Pedagogical Institute of Irkutsk State University

The study of algal flora of Lake Baikal is devoted to a huge
amount of work, while the salt lakes of the Olkhon region still
remain a white spot in the algological sense. Information about

algae of saline lakes in the Olkhon region is rare, some of the
information still remains unpublished. The article presents the
data that were obtained during the work done. We investigated
the group of lakes in the Tazheran lake basin. Analyzed data G.I.
Popovskoy (2002), V.A. Kangueva (2004) and own (2017).
Algoflora reservoirs replenished with 10 new species.
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Xaonuesa A.A., Huoupoea J1.J1., /Incuoeea H.3., b3vikoe O.P.
HOCJIEACTBUA AHTPOIIOI'EHHOI'O BO3ﬂEﬁCTBHﬂ
HA 300BEHTOC PEKM TEPEK B IIPEJIEJIAX TOPOJA
BJTAJIMKABKA3
Cesepo-Ocemunckuii 2ocyoapcmeentulii ynugepcumem umeru K.J1.
Xemaeyposa, Braoduxaskas,
cherchesova@yandex.ru

B pabote paccMOTpeHBI BOIPOCH! AMHAMHKH OHMOPa3HOOOpa3Hsl
pexu Tepek Ha ydacTke, MPOTEKAIoIIeM 110 T. BiianukaBkas, riue
OTMEYaeTCs PE3KOEe CHUIKCHHMSI BUIOBOTO COCTaBa M YUCIICHHOCTH
3000eHTOCA.

B psiny Hambonee akTyajdbHBIX MPOOJIEM COBPEMEHHOCTH
CTOWT TIpoOJieMa COXpaHeHHs OuopazHooOpa3us. Haubonee
BOXHBIM 3BEHOM OTOW MpoOJeMbl sBIsieTcs paboTa 1o
9KOJIOTUYECKOMY MOHUTOPHUHTY, HallpaBJIeHHAs Ha MOAJIep)KaHue
IPUPOJHOTO PABHOBECHS HKOCHCTEM peclyOIMKH, B YACTHOCTH,
Oacceiina pexu Tepek. 3000€HTOC — €TMHCTBEHHBIN, YHUKATbHBIN
B CBOEM pOJiIe HMHCTPYMEHT OHMOMOHUTOPUHIA MPECHOBOIHBIX
BogoeMoB. Omnupasch Ha 3HaHUE KOJMYECTBEHHBIX U
KAueCTBEHHBIX I1OKa3aTejeil JOHHBIX OpPraHU3MOB MOJKHO JaTh
OOBEKTUBHYIO XapaKTEepPHCTUKY KadecTBa Cpeabl OOUTaHHS
ruapoOnoHToB  (AOakymoB, 1992). [Ilostomy, wu3yudeHue
aM(buOMOHTHON (payHBI HE YTpaTHUIIa CBOETO BAKHOTO 3HAUYCHHUS.

N3yuenne OumoreorneHo3oB Tekydnx Boj CeBepHOro
KaBkaza emié He perieHast 3ajada, yTo OOS3bIBA€T HAC MOAOUTH
0oJiee aKTUBHO U OTBETCTBEHHO K JIaHHOM ITpobiieMe.

Peka Tepex — Haubonee KpymHas BOJHAS apTepus
ceBepokaBkazckoro peruona (Ilamos, 1971). Boasr Tepckoro
OacceliHa UTPAIOT BaXHYIO POJb B MHUTHEBOM BOJOCHAOKEHUU
HAacCeJIeHUs, IPOU3BOJACTBE CEIbCKOXO35MCTBEHHON MPOAYKIIUH U
AIIEKTPOIHEPTUH, B chepe KUIUIHO-KOMMYHAIBHOTO X035 CTBa,
MIPOMBIIIIEHHOCTH, PEKPEAlMOHHON UHTYCTPUH U MHBIX OTPACIIAX
HapoOJAHOrO XO3fHCTBAa. BHE BCAKOrO COMHEHHUS, YEIIOBEK
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OKa3bIBAa€T Ha IIOBEPXHOCTHBIE BOAbI Tepeka CyIIeCTBEHHOE
HEraTUBHOE BIUsSHUE. B TO e BpeMs 10 CUX IOp HE CYLIECTBYET
IIOJIHOLIEHHON KapTHHBI CTENEHM HETaTUBHOI'O AHTPOIIOI€HHOI'O
BIUsiHUA Ha peky Tepek. C OOHON CTOPOHBI, 3TO CBS3aHO C
HEI0CTaTOYHON M3YyYEHHOCTHIO BOJHBIX JKUBOTHBIX, OOUTAIOIINX
B Oacceiine Tepeka, ¢ napyroii, — He pa3pabOTaHHOCTHIO
WH/IMKaTOPHON 3HAYMMOCTH YK€ BBISIBJICHHBIX BUIOB OCHTOCHBIX
OpraHU3MOB.

B nuTepartype oTCyTCTBYIOT JaHHBIE O COCTAaBE, TUHAMHUKE
IUIOTHOCTH U Ouonoruu OeHTHueckux ¢opMm peku Tepek B
npenenax ropoja BnaaukaBkas. OTOT y4acTOK peKU peTepIieBacT
0O0JIbIIIME U3MEHEHHUS BCIIEICTBUE 3arPS3HEHUS.

Pexa Tepex sABisieTcs OCHOBHOM BOIHOW apTepuei
HCCIJIElyeMOro peruoHa u Oeper Hayallo Ha CKJIOHE T. 3UJITaxoX,
pPacoIoXKEHHOM Ha ceBEpHOM ckiloHe BopopasaenbHoro xpeora,
W3-TI0J1 JieHUKa 3uira Ha Beicote 2713 M. JlninHa peku 623 kM, u3
KOTOPBIX Ha TeppUTOpHIO peciyonuku npuxoautcs 130 km. Hamm
HabmoieHust Ha peke Tepek (puc. 1) Mbl MPOBOAMIM B Mpeesax
r. BiagukaBka3, kak HanboJsee ysa3BUMOro OTpe3Ka PEeKH, a TaKKe
Ha ydacTke Bble ca”Haropus «OceTus», B OKPECTHOCTSIX CEll.
banrta; Ha BbIXOZE U3 ropoaa Branukaskas (LIKb, c. Anxanuypr,
becnan, [lapr-Kox). Otu HaOmoaeHUs MPOBOIMIINCH C LENbIO
U3YYEHHUs TUHAMUKU OMopa3HOoOOpa3usl Ha Pa3IMYHBIX O CTENIEHU
3arpsi3HEHUs yyacTkax peku Tepek.

Bcero B xone uccnenoBanuii 61710 COOpPAHO U OMPEEICHO
1035 5K3. OGHTOCHBIX OPraHM3MOB, OTHOCSAILIMXCS K 2 Kiaccam
(Crustacea, Insecta), 5 orpsimam, 11 cemeiictBam, 12 pomam, 15
BugaM u 6 Qopmam. IIpoleHTHOE COOTHOILIEHHE OTPSIOM B
cocTaBe 3000€HTOCa MPEAICTAaBICHO Ha IUarpaMMe.
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Puc. 1. /lmarpaMmma npoueHTHOr0 COOTHOIIIEHUSI OCHOBHBIX
npeacraBuresieil 3000eHToca B peke Tepek

Kak BuaHO U3 mpuBeIeHHON AMAarpaMMbl — TOMUHUPYIOT B HAILITHUX
coopax pyueitHuku (54,5%), mnoneHku cocTtaBisitOT  33%,
nBykpbutbie — 11,1%, Becustaku — 1,2%, 6okorutassl — 0,2%.

[To pa6oram N.N. Kopnoyxogoii [1], C.K. Uepuecosoii [2]
B paiione Kuposckoro mocra, 1o 2000 r. peructpuposanmucs 20
BUJIOB TIPEACTaBUTENEH 3000€HTOCA, CPEIu KOTOPBIX JMYUHKU
noneHok Epeorus (C.) znojkoi, Ecdyonurus venosus, Rhithrogena
laciniosa, Baetis rhodani; BecHSIHOK - Nemoura cinerea,
Protonemura dilatata, Amphinemura mirabilis, Perla caucasica,
Taeniopteryx nebulosa, pyuetinukos - Rhyacophila nubila,
Hydropsyche sciligra, H. ornatula, Glossosoma capitatum;
nBYKpBUIEIX - Chironomidae, Blepharoceridae, Simulidae, a Taxke
- Gammarus pulex u opyeue. B HacTosIee BpeMs Mbl HaOIrOIaeM
pe3Koe CHUXEHHE YHCICHHOCTH OeHToca: oT 352 9K3./M> 10 3
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9K3./M> 1, COOTBETCTBEHHO, BUJOBOTO COCTaBA — JBYKPBLIBIE, T.€.
auropeoduibHas (hayHa MOTHOCTHIO YHUYTOXKCHA.

Cpenu (akTOpoB, yrHETaome BO3ICHCTBYIOMIMX Ha
O6entodayHy B mpenenax r. BraaukaBkasza sSBISIFOTCS peryisipHbIC
paboThl TO 3eMJICYepPHaHUI0 M  CKJIAJUPOBAHUIO  JOHHBIX
OTJIOKCHHI, KOTOpBhIC TMPHBOAAT K IOMYTHEHHIO BOIBI H
YBCIIMYCHUIO KOHILOCHTPALMKW B3BCUICHHOI'O0 BCUICCTBA B IICPUOL
npoBeneHus paboT. Mrtorom momOOHBIX paboT  SIBISETCS
3aXOpOHEHUE OEHTOCa, MOSIBIIEHWE YTPaMOOBAHHBIX, IJIOTHBIX
YYaCTKOB IO BCEMY TCUYCHHIO, CHW)KEHHE CKOPOCTH TCYCHHUS,
obmenenmne. Bce 310 Ha QoHe cOpoca Mo MyTH CIEAOBaHUS B
Tepek  HeuncToT W OBITOBOTO  Mycopa  HPUBOOUT K
KaTaCTpO(i)I/I‘IeCKI/IM IIOCICACTBUAM, KaK JJIA OEHTOCHBIX
OPraHU3MOB, TaK M JUIS )KHUTEJICH HAIIETO ropoJa.

Jlumepamypa:
1. Kopnoyxosea H.H. TlpobGaembl coxpaHeHUs OumopazHooOpaszus
BoaHbIX dKocucTeM CeBepHoii Ocetun // T'opel CeBepHoii OceTuu.
Biagukaskas. 19966. C. 128-129.
2. Yepuecosa C.K. Amdpubnotnueckre Hacekombie (Ephemeroptera,
Plecoptera, Trichoptera) pex CeBeproii Ocerun. M., 2004. 238 c.

Khablieva A. A., Tsibirova L.L., Dzhioeva I. E., Bzykov O.R
CONSEQUENCES OF ANTHROPOGENIC IMPACT ON
THE ZOOBENTOS OF THE TEREK RIVERS
(THE OUTSKIRTS OF VLADIKAVKAZ)

North Ossetian State University named after K.L. Khetagurova

The paper deals with the dynamics of the biodiversity of the
Terek River in the area flowing through the city of Vladikavkaz,
where there is a sharp decline in the species composition and
abundance of zoobenthos.
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Yepeexo JI.C.
CUHXPOHU3ALMUA ITOBEAEHUSA JIEMYPOB BAPU
(VARECIA, LEMURIDAE)

Anmatickutl 20cyoapcmeeHHblli MeOUYUHCKULL YHUBEPCUME
lara-cherevko@mail.ru

HpO&HaJ'II/BI/IpOBaHO BJIMSIHUC HA CHHXPOHHU3AIIUIO
IMOBCACHMS JICMYPOB BapHu IMOJIOBOI'0 COCTaBa I'pyIil, BO3pacTa
JKUBOTHBIX, IIOIAZU 1 THIIA BOJILECPA.

CuHXpOHU3aIUA MOBEACHUS C JPYTUMH WIEHAMH TIPYIIIbI
uMeeT OOJbIIoe 3HAYCHWE Uil BUAOB C TPYHIOBBIM 00pa3zoMm
KHU3HM, T.K. SIBISETCd KPUTHMUYECKH BA)KHOM NPEArnochUIKON
couManbHON cmoueHHoctd [1, 2, 3] U CKOOPAMHUPOBAHHOIO
noseJieHHus wieHoB rpymnmsl [4]. Ilo MHEHUIO psa aBTOPOB, YEM
OoJbIIe CTENEeHb ACHMHXPOHHOCTH MEXIY JIEHCTBHSIMH UJICHOB
IpyNIbl, TEM BBIIIE BEPOSATHOCTh pacmajna rpymnmsl [5, 6]. B
JUTepaType  HE  yJaloch  OOHApYXXUTh  JAHHBIX IS
CTPENCUPUHOBBIX pUMaToB (Strepsirrhini), HOITOMY Mbl H3YUHIIH
CHHXPOHHM3AIMIO TIOBEACHUS Ha MpPHUMEpEe IPEICTaBHTENCH pP.
Varecia u3 cemeiictBa Lemuridae — uepHo-Oenbix (Varecia
variegata variegata) u kpacubix (Varecia variegata rubra)
JEeMYpOB BapH, COJAEPKAIIMUXCS B YCIOBHUAX OTEUYECTBEHHBIX M
3apyOeKHBIX  300JIOTHYECKMX TapkoB. Jlns storo  Obun
MIOCTABJIEHBI CIIEAYIOIINE 3a1auu:

1) nmpoaHaNIM3UPOBATh CHHXPOHH3ALMIO IMOBEJCHUS B TPYIIax
Pa3HOro MOJOBOI0 COCTAaBA;

2) CPaBHUTH CHHXPOHHU3AIIMIO TIOBEICHHSI CAMIIOB U CAMOK;

3) U3y4nTh CHHXPOHM3AIMIO IIOBEACHHS B 3aBUCHMOCTH OT
BO3PACTa KUBOTHBIX;

4) uccrnenoBaTh  CHHXPOHUW3AIMIO TIOBEICHHS B TPYIIax,
COJIePKANTNXCS B Pa3HBIX THUIAX BOJIbEP (YJIUYHBIE BOJBEPHI C
JIepEBbSIMU,  KYCTapHHUKaMM W 3aKpBIThIE  BOJBEPHl  C
HCKYCCTBEHHBIM OCHAIIICHHEM);

5) OIICHUTh CHHXPOHHM3ALMIO TOBEACHUS B 3aBUCHMOCTH OT
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IUIOLIA/IM BOJIbEP (M3 pacyeTa IUIOIIA U, IPUXOAAIIEICS HAa OHO
JKUBOTHOE).
Martepuajbl 1 METObI HCCJIEIOBAHNS

CHUHXpOHU3ALMIO TOBEACHHUS H3ydyald B TpyINax cC
OJIMHAKOBBIM YHUCIIOM OCOO€H, HO pa3HbIM IOJIOBBIM COCTAaBOM
(cMelIaHHbIE TPYMIBI U3 CAMIIOB U CAMOK, OJHOIOJIbIE TPYIIIIBI).
[IpoananuzupoBano nosenenune 30 xuBoTHBIX (13 camok u 17
cam1ioB) (tabim. 1).

Tabmuma 1
OcHoBHBIE CBeJleHUsI 00 M3YYEHHBIX dKHBOTHBIX
Cocras rpynn MecTo ucciie1oBaHus
Ne rpymmsr / [Tom, Bo3spacr
IMogsun camupl/caMku | (Min-max)
1. V.v. rubra 4/2 1-13 mer JIeHUHTpaICK Ui
300IapK
2. V. v. variegata 4/2 1-18 ser Kolner Zoo
3. V.v. rubra 3/3 1-14 ner Wroclaw Zoo
4. V. v. rubra 0/6 4-18 met Z00 Opole
5. V. v. rubra 6/0 3-15 ner Zoo La Boissiere du
Dore

HccnenoBanue NMpoBOAWIM B JIETHHE MECSLBI B MEPUOJ C
2014 mo 2018 r.r. Ha 0a3e OTEUECTBEHHBIX U 3apyOEKHBIX
3oomoruueckux mapkoB ['epmanuu (Kolner Zoo), ITombim
(Wroclaw Zoo, Zoo Opole), ®panrmu (Zoo La Boissiere du Dore).
Habmonenus npoBoaunu B yrpennue (9.00—11.00), nHeBHBIE
(12.00-15.00) u Beuepnue vacsi (17.00-21.00). Kaxapie 5 MuHyT
peructpupoBai (GoOpMy TOBEAECHHUS KaXJ0ro >KUBOTHOIO:
nepeMenieHre, MaHUIYJIMPOBAHUE HEIUIIEBBIMU IPEIMETaMH,
MUIIEBOE MOBEJICHUE, aBTOTPYMUHT, BOKaJIM3alluHy,
MapKUPOBOYHAs aKTUBHOCTb, JIGKUT, CUIAUT, CTOUT, BUCUT. J[7s
KaKJ10# Tpynmsl BEITOIHEHO OT 850 1o 1200 perncrpanuid.

Jns xaxmoit ocodn mo Kaxaoil (¢opme moBeAeHHs OBLIO
MOJCYUTAHO YHUCJIO PETUCTPALM CaMOCTOSITENbHBIX JEHCTBUMN
(memoHcTpupyemass ¢opmMa TOBEIEHHS HH C KeM He
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CUHXPOHM3UPOBAHA), CHUHXPOHM3alUi C OJHOH  OCOOBIO,
CUHXPOHM3AIMHI ¢ JBYMS O0COOSIMHM, CHHXPOHHM3AIUH C Tpems U
Oonee ocolsmMu (CMHXpoHHU3alMs B rpymme). KomuuecTBeHHbIE
JaHHbIe OBLIM TEepeBeJCHbl B MPOLICHTHl U Jlajee ONepUpOBaIU
TUMU JIaHHBIMHU.

Jnst CTaTHUCTUYECKOM 00paboTku MPUMEHSITU
HenapaMmeTpuueckuil kpurepuit Manna Yuruu (U) u Koppensiuto
Croupmena (Rs).

Pe3syabTaTsl
1) CunxpoHu3anus NMOBeACHUS] B IPyNIax ¢ Pa3HbIM
N0JIOBBIM COCTABOM.

Ipynnovr uz camyos u camox. llepemeleHue, NHUIIEBOE
MOBEJICHUE, BOKAJIM3ALUU U JIEKKA B OOJBIIMHCTBE CIy4acB
CUHXPOHHU3UPOBAHBI C Tpems U Oosee 0coOsIMH. ABTOTPYMUHT
Yaie BBITOJHICTCS OJHOBPEMEHHO C OJHON 0coObio (40-56%
CIIy4aeB) WU SBISETCS CaMOCTOATENbHBIM JeicTBUEM (28—38%
ciydaeB). MaHUNYIMpPOBAaHWE  HEMUIICBBIMH  IPEAMETaMH
BeinosiHseTcst B 99-100% ciydaeB Kak CaMOCTOSATENBHOE
neiicreue. Vi3MeHeHHs TIOJI0KEHUS Tella B IPOCTPAHCTBE (CUJINUT,
CTOUT, BHUCHUT) TaKXe OOBIYHO SBISIIOTCA CaMOCTOSITEIbHBIMU
neiictBusimu (0T 48% 110 100%) nim CHHXPOHU3UPOBAHBI C OAHON
0co0b10 (10 38% cirydaes).

I'pynnol uz camox. B 11enoM ObUIH MOTY4YEHBl aHATOTHYHBIE
pe3ynbTaThl. MOKHO OTMETUTH Oosiee HU3KHi TporieHT (48—59%)
CUHXPOHHOT'O MHILEBOTO MOBEAEHUS C TpeMsI U Oosiee 0COOsIMU 110
CpaBHEHHIO cO cMmerranHoi rpymmoi (77-94%) (U=0.5, p<0,01).
DTO CBA3aHO C TEM, UYTO B IPYIIE U3 OJHUX CAMOK 4acTh 0COOei
OTTECHSIETCS. OT MCTOYHUKA IHIM JPYTUMH, YTO CHMIKAaeT
BO3MOXXHOCTH OJTHOBPEMEHHOTO TIOTPEOJICHHSI TTUIIIH.

I'pynner u3 camyos. Pe3ynbTaThl aHaaM3a CUHXPOHU3ALUH
MOBEJICHUST B TPYyNIaX W3 OJHUX CaMIIOB TOKa3alld P
ocobeHHOCTe. Bo-mepBbIX, BbINIE OIS CaMOCTOSTENBHBIX
JNEeHCTBU TO TmapameTpy «mepemerieHue» (20-43%) o
cpaBHeHHIO ¢ Tpynmamu cMmemanHeiMu (U=4.5, p<0,01) u
onHonoasiMu U3 camok (U=1.5, p<0,01). Bo-BTopbIX, 101151 popMBI
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MOBEJICHUS <JICKHUT», CHHXPOHM3HPOBAHHAS C TpeMs U Oolee
0co0siMH, cocTaBIIIeT OT 26 10 54%, 4TO 3HAYMTEIHLHO HUXKE, YEM
B CMEIIAHHBIX TPYNIax W TPYMIe W3 CaMOK, Tae 3Ta nudpa
cocrasmsiia 10 82% (U=1.0, p<0,01).

Takum o0pazom, A CMEIIAHHBIX TPYHI U OJHOIOJBIX
TPyHI U3 CaMOK XapakTepHa OoJjbllas CTeNeHb CHHXPOHU3ALUU
MOBEJIEHUSA, YeM JUIsl CaMLOBbIX Ipynn. T.K. B JuTepaType
OTCYTCTBYIOT JaHHbIE OO0 aHAJIOTUYHBIX HCCIEAOBAHUSAX, MBI
0o0paTUJINCh K MCCIEA0BAaHUSAM COLMAIbHOM opranuszauuu V. V.
rubrau V. v. variegata B npupoze, 4T00bI 00BICHUTH MTOTyYCHHBIC
pesynbratel. [lo Habmonenusm J[. OBepaodd ¢ coaBropamu [7]
3a rpyImnamMu Bapu, CAaMKU COCTABIIAIOT SAPO TPYIIIbI, a MOJIOABIE
CaMIbl 4acTO NEPEXOAAT U3 OAHOW IpyHIBI B Apyryro. [pyrue
uccienoarenu [8] oTMeyanud, YTO B HAIIMOHAIBHOM MapKe
Panomadana mnoarpynmsl Bapu ObUIM MaJIGHBKUMH U, Kak
MPaBUJIO, CMEUIAHHOTO IOJIOBOTO COCTaBa WJIM 3TO OBLIU Tapbl
(camen um camka), caMI[OBbI€ IOJTIPYIIbI BCTPEUYAINUCh KpaiiHe
penko. MOXHO MHpeanooKUTh, YTO CAMIIOBBIE TPYIIHUPOBKU B
MIPUPO/IE HETOJITOBPEMEHHBI, T.K. COTJIACHO Py aBTOpoB [1, 5, 6],
BEPOATHOCTh paclajia TPYIIbI TEM BhIIIE, YeM OOJbIle CTENeHb
ACHHXPOHHOCTH MEX]y ACHCTBHSIMH WICHOB TPYIITBI. BO3MOXKHO
YTO, B CMEUIAHHBIX TPYIIax caMIlbl MOAPAXKAIOT IEHCTBUSIM
CaMOK, IO3TOMY TIPH WX OTCYTCTBUHM CHHXPOHHU3AIMS MTOBEICHHS
CaMIIOB CHUKAETCS 33 CUET YBEIWYCHHsI OJU CaMOCTOSITENbHBIX
JIEUCTBUIL.

2) CunHxpoHU3auMs TOBEJAECHMS CAMIIOB H CaMOK B
CMeIIaHHBIX TPyNmax

[TockonbKy CHHXPOHU3AIMS TOBEACHUS pa3jnyaeTcs B
3aBUCUMOCTM OT TIOJIOBOTO COCTaBa TIpynn, JUid aHajau3a
CUHXPOHM3AIMHM TOBEICHUS CAMIIOB M CaMOK BBIOpai TOIBKO
CMeEIlIaHHbIe IPYIIIbI, BKIIIOYAIOLINE CAMIIOB U CAMOK.

CpaBHHTeHBHBIfI aHaJInu3 TIIoKasaJl, 4YTO B CMCHIaHHBIX
Tpynmnax CMHXpOHH3alus IMTOBEACHUA CaMIIOB U CaAMOK JOCTAaTOYHO
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CXOHa II0 BCEM I[IOKa3aTeNsM, pa3iIuuus HE JOCTUTAOT
craTucTuyeckor 3HaunMoctu (p>0.05).

3) CunxpoHu3anusi NOBeJeHHS B 3aBHCMMOCTH OT
B0O3PAacTa )KMBOTHBIX

Pe3ynbrarhl mokazaiu, 4TO CHHXPOHU3ALMS TTOBEICHUS HU
1o oAHOM n3 ¢GopM MoBeIeHus He cBsizaHa ¢ Bo3pacToM (p>0.05)

4) CuHxpoHu3aunusi TOBeleHHMsl B  Ipynmax,
co/Jep:KalIuXcs B Pa3HbIX THIIAX BOJIbEP

PesynbpTarhl mokazanu, 4YTO B OTKpPBITBIX BOJIbEpax C
JIEPEeBbSIMH U KyCTapHUKaMu (yJIUYHBIA BOIBEP) HIDKE JOJA
CaMOCTOATENIBHBIX  JIEUCTBUHI 1o dopme [IOBEICHUSA
«mepemernienue» (U=2.5, p<0.01) u Bbime A07S mepeMenieHui
CHHXPOHH3UPOBAHHBIX ¢ TpeMs u 6oiee ocoosimu (U=1.5, p<0.01).
Takxke B OTKPBITHIX BOJIbEpaxX BHINIE JIOJIM CAMOCTOSITENbHBIX
neiictBuil no nuieBomy noseneHuto (U=1.5, p<0.01) u nexku,
CHHXPOHH3UPOBAHHOI ¢ Tpems u 6oiee ocobsmu (U=2.0, p=0.05).

5) CunxpoHu3anusi NOBeJAeHHSI B 3aBHCHMOCTH OT
ILUIOIIA/IN BOJIbEP

AHanmM3 moka3ajn HaJIW4Hhe JOCTOBEPHOW KOPPENSIIMOHHON
CBSI3U TOJIBKO IO IOKa3aTeNl0 aBTOIPYMHUHI: C YMEHBIIEHUEM
IIoUIa i BOJbEPA, MPUXOASIIEHCSs HAa OJHO SKMBOTHOE,
BO3pacTana J0Js YHUCTOK, CHHXPOHH3UPOBAHHBIX ¢ 0J1HOM (Rs = —
0.56, p<0.01) u ¢ aByM™mst ocobsimu (Rs = —0.48, p<0.01).

3akiao4enue

Takum 00pa3oMm, CHHXPOHHU3AIMS TMOBEICHUS B TPyHIax
JEMYpOB Bapu pa3iuyaeTcss B TpPyNnax B 3aBUCUMOCTH OT
MIO0JIOBOTO COCTaBa, HaUMEHbIIAsi CUHXPOHHU3AIUsI OTMEUYEHa JUIs
OJIHOTIONBIX ~ CaMIIOBBIX TpYMI. B  cMemaHHBIX Tpymmax
CUHXpPOHM3AIMsl CAMIIOB M CaMOK HE HMEET CYIIECTBEHHBIX
pa3nuunii. B OTKPBITHIX BOJBbEPax C IEPEBBSIMHU U KYCTapHUKAMHU
BBIIIE JIOJST TIEPEMEIIEHUN W JICKKH, CUHXPOHU3HPOBAHHBIX C
Tpemsi U Oonee ocobsimu. [lnomans Boibepa, MPUXOASIIASACS Ha
OJIHO JKMBOTHOE, BIIMSIET TOJIbKO Ha CTENEHb CHUHXPOHH3AIUHU
aBTOrpyMuHTa.  Bo3pacT  KHBOTHBIX  HE  BIMSET  Ha
CUHXPOHM3AIIUIO TTOBEICHUSI.
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Altai State Medical University

The influence on the synchronization of the behavior of ruffed

lemurs of the sexual composition of groups, the age of animals,
the area and type of enclosure is analyzed.
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Yepenenuna /I.A.1, Myunuk E.D.?
OXPAHSIEMBIE BU/bI IMITAMHUKOB B ITAPKAX
HEKOTOPBIX MY3EEB-3AIIOBEITHUKOB
MOCKOBCKOI'O PETHUOHA
YPoccuiickuii ynusepcumem opyaicéwr napoodos, Mockea

2HHcmumym necogeoenus PAH, Mockosckas obnacme
diana0075@mail.ru

B cratbe IIPUBOAUTCA CITMCOK OXPaHAEMbIX BUIOB J'IHIH&IZHHKOB,
BBIABJICHHBIX IIPHU UCCIICIOBAHNHU IMTAPKOB MY3€€B-3alI0BEJHNKOB
«AbpamiieBo», A.C. [Tymkuna (MockoBckas 001acTh) 1 My3esi-
ycanp0sl «OcTtadbeBoy» (r. Mocksa). Chaenotheca chrysocephala,
Melanelixia subargentifera u Parmelina tiliacea mononaurensno
MIPETIOKEHBI K 3aHECEHHIO B clieyroniee u3ganue KpacHol KHUTH

MOCKBBL.
CrapunHble ycageOHble TapKu — TEPPUTOPUM  JUIS
COXPaHEHHUs 6uopazHoobpazus, IIPEUMYILECTBEHHO,

€CTECTBEHHOW 30HAJIbHON OMOTHI, B TOM YHCIIE, U TUIITAHUKOB [ 1].
JIMIaifHUKM CTapUHHBIX NAapKOB HEOJHOKPAaTHO CTaHOBHIIUCH
oObektamu wuccinenoBanuit [1-5 u np.]. OcoOblii  uHTEpecC
OPEJCTAaBISIOT  HAXOAKM  PEIKUX,  UYYBCTBUTENBHBIX K
AQHTPOIIOTEHHOMY BO3JICHCTBHIO U BKJIIOUEHHBIX B PETHOHAIBHBIC
KpacHble KHUTM BHJOB JIMIIAWHUKOB, KOTOPBIE MOXKHO
paccMaTpuBaTh B KadeCTBE OJHOTO M3 TIOKA3aTeNlell COCTOSHUS
MapKoBBIX cooOdriecTs [3].

3a 20162018 rr. mpoBeneHs! 00cIe10BaHUS TApPKOB TPEX
MY3€€eB-3all0BETHUKOB, PACIIOJI0XKEHHBIX B MOCKOBCKOM PETHOHE.
COopsl U KaMepaibHasi 00paboTka MaTepuaIoB OCYIIECTBISIIUCH
C MCIOJIb30BaHUEM OOIIEPUHATHIX JTMXEHOJIOIMYECKUX METOAMK.

Tpu mapka pacrnonoxensl B MockoBckoil oOnacTu: mapk
My3es-3allOBeIHUK «AOpaMIeBo», IUIomaaslo okoio 50 ra
(CeprueBo-Ilocanckuii paiioH) U JBa mapka My3es-3aroBEIHUKA
A.C. IlymxkunHa, obmeil wiomaapio 32 ra, Ha TEPPUTOPUU JBYX
ycane6: Bsa3émbl u 3axapoBo (OnuHIOBCKUN paiioH). Emé oamna

192


mailto:diana0075@mail.ru

napk: Mysei-ycagp0a «OcrtadpeBo» — «Pycckuii IlapHacy,
wionaapo okono 40 ra, HaxoauTcs B mpeaenax I. MOCKBBI
(HoBomockoBckuit aIMUHHUCTPATUBHBIN OKpYT). Bce
oOcnefoBaHHBIC MMApKu — peryisipHbie, pa3outel B X VIII Beke, B
HacaXJeHUsAX mpeobnanarot ymna menkonuctHas (Tilia cordata
Mill.), 6epéza (Betula L.), ny6 gepemruarsiii (Quercus robur L.),
enb eBpomeiickas  (Picea abies (L.) H. Karst.), ocuna
obsixkaOBeHHast (Populus tremula L.), xi1én octponuctHbiii (Acer
platanoides L.) u cocHa oosikHOBeHHas (Pinus sylvestris L.).

[Ipu BbIsIBIEHUH OOIIETO pPa3HOOOPa3UsT JTUXEHOOUOTHI
00cIieIOBaHHBIX MAPKOB (JIaHHBIE, YACTUYHO, ONMyOJIUKOBaHHI [4,
5]) BbisiBneHBI BUbI, 3aHecéHHbIe B KpacHble KHUTH MOCKBBI
(KKM) [6] u Mockosckoit oonactu (KKMO) [7].

B npuBenéHHOM HUXKE CHHCKE OTMEUEHBI KaTeropuu
KKMO: 2 — BHJ, COKpAIIAOIIUNCA B YUCICHHOCTH; 3 — PEIKUN
Bux; kareropun KKM: 1 — Bun, Haxomsmmiicss moja yrpo3oit
MCYE3HOBEHHUS;, 2 — pelnkuil Bua; 3 — ysa3BUMBINA BuI. B mapke
My3es-ycaapobl «OcTadbeBo» yKazaHbl BUJIbI, OXPaHIEMBbIC HE
TOJIbKO Ha TeppuUTOpuHd MOCKBBI, HO U B MOCKOBCKOI 00J1aCTH.

Parmelina tiliacea (Hoffm.) Hale (KKMO, 2) — mapk
ycanb0bl Bs3€mbl, Ha nume, TuaMeTphl TaJUIOMOB BapbUPYIOT B
npenenax 1-2 cm; mapk «OctapreBo» Ha Oepése u ayo0e,
JIuaMeTpsl TauIoMoB 0,5—2 cM.

Ramalina farinacea (L.) Ach. (KKMO, 3) - mapk
«AOpaMIiieBOY, Ha JIUTAX, JJIMHA TAJUIOMOB 2—4 cM.

Ramalina pollinaria (Westr.) Ach. (KKM, 1; KKMO, 2) —
napk «AOpamiieBo», Ha NUMax, JAJIWHA TaJUIOMOB 2—4 cM; Mapk
«OcradbeBoy», Ha HECKOJIBKUX JIMIAX, AJIUHA TaJUIOMOB 1-3 cM.

Usnea dasypoga (Ach.) Shirley (KKMO, 3) — mapk
«AOpaMiieBoy», Ha JIUTIE, JUTMHA TaJTTIoMa 2,5 CM.

Usnea hirta (L.) Weber ex F.H. Wigg. (KKMO, 3; KKM, 1)
— napk «OcTadbeBo» Ha nuIe, AauHa Tamuioma 0,8 cM.

Usnea subfloridana Stirt. (KKMO, 3) — mapk «AGpamiieBo»,
Ha Oepése, nuHa Tayuoma 1,5 cm.
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Cladonia macilenta Hoffm. (KKM, 2) — napk «OctadbeBo»,
HAa KOMIISIX Oepé3, TIIOmAa TalIoOMOB OKOJIO 3—6 cM?, amoTenun
e/IMHUYHBIC.

Evernia prunastri (L.) Ach. (KKM, 3) — napk «OctadneBoy,
Ha JINIAaXx, JJIKHA TAJULIOMOB 1,2-2 cM.

[Tourn y Bcex penkux BHIOB (3a mckiaroueHuem Cladonia
macilenta) wnaOmromaercss cnaboe pa3BUTHUE BEreTaTUBHBIX
nporaryn  (copemuif, W3WAMA), BO3MOXKHO,  BBI3BAHHOEC
CPaBHHUTEIILHO HEOOJBIIMMH pa3MepaMu  (TPEINOI0KUTEIBHO,
MOJIO/IBIM BO3pacToM) TaiioMoB. OnHako, Hanbojee BEPOSTHO
BJIMSIHUE HA COCTOSHUE PEAKHX BUJIOB aHTPOIIOTEHHOTO (pakTopa.
MeieHHBIH ~ pOCT  TaUIOMOB W ciiabas  KHU3HEHHOCTb
(Heopa3BUTHE BEreTaTHBHBIX MPOMAryJl, a TAKXKE TUIOIOBBIX TE)
MOTYT OBITh CJCICTBUEM HM3MEHCHHUS OKPY)KAIOIIeH Cpenbl B
nmapKkax [0 CPaBHCHHIO C  ©CTCCTBCHHBIMH  JICCHBIMH
coobmectBaMu  [2]. BONBIIMHCTBO  YMOMSHYTBIX  BHJIOB
JIOCTaTOYHO YYBCTBUTEIBHBI K Q30THOMY 3arps3HCHHIO U
3albUICHHIO BO3AyXa [8], a mapku, TAe OHH MPOM3PACTAIOT,
HaXOJATCs B pailoHax ¢ ymMepeHHOH («AOpamiueBo», «Bs3éMbl»)
U OYeHb BBHICOKOH («OcTadpeBo») CTENEHSIMH TEXHOTECHHOM
Harpysku [9].

K MHTEepECHBIM U PEIKUM Ha TEPPUTOPUH TOPOJIa HAXOIKAM
OTHOCSTCS TaKkXke BbIsiBIeHHBIC B mapke «OcradneBo» Melanelixia
subargentifera (Nyl.) O. Blanco et al. u Parmelina tiliacea
(Hoffm.) Hale — wuHamkaTopbl CTapOBO3PACTHBIX JIECHBIX U
napkoBbix coobrects [10], a Takxxe Chaenotheca chrysocephala
(Turner ex Ach.) Th. Fr. — xaaMIuOWIHBIA JHUIIAWHUAK JICCHOM
DKOJIOTHH, YYBCTBUTEIIBHBIN K BO3/ICHCTBHEM Kak OMOTEHHBIX, TAK
U aHTponoreHHbix QakropoB [11]. Tlockombky c¢ 2012 .
TEPPUTOPHS TOpOJa YBEIWYMIACh 3a CYET TNPHUCOCTUHEHHUS
HoBoMockoBckoro u TpOHIIKOTO aJIMHHUCTPATUBHBIX OKPYTOB,
CIIMCKHU BHJIOB, BKJIFOUEHHBIX B ropojickyro KpacHyro kuury [7], B
3HAUMTENIbHOW cTemenu ycrapenu. Ch. chrysocephala, M.
subargentifera u P. tiliacea npemaraercs 3anecTu B cienyroiiee
n3gaare KKM.
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Jlist  coxpaHeHuss OOMIero pa3HOOOpaszus JIMXECHOOUOTHI
00CJIeIOBAaHHBIX MAPKOB M, B YACTHOCTH, PEAKUX M OXPaHIECMBIX
BUJIOB, HCOOXOAMMO C OCTOPOKHOCTHIO MOJXOIUTh K HEKOTOPHIM
XO3SHUCTBEHHBIM MEPONpPHUATHSIM (NIPUMEHEHUE YIOOpPeHHH U
XUMHUYECKHX PEaKTUBOB JUIsi OOpHOBI C TONONEAUICH WK
HACCKOMBIMHU-BPEIUTEIISIMHM, I0O0CIIKa CTBOJIOB JIEPEBHEB) Ha
TEPPUTOPUU  TMAPKOB, KOTOPHIE TPHBOIAT K HW3MCHCHHUIO
MEeCTOOOUTAHUM JTUIIANHUKOB.
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Cherepenina D.A.%, Muchnik E.E.?
PROTECTED SPECIES OF LICHENS IN THE PARKS OF
SOME MUSEUMS-RESERVES OF THE MOSCOW
REGION
! Peoples' Friendship University of Russia (RUDN university)

2 Institute of Forest Science, Russian Academy of Science

The article provides a list of protected species identified in the
study of the parks of the museum-reserves "Abramtsevo”, A.S.
Pushkin (Moscow region) and the museum-estate "Ostafyevo"
(Moscow). Chaenotheca chrysocephala, Melanelixia
subargentifera u Parmelina tiliacea additionally proposed for
inclusion in the next edition of the Red Book of Moscow.

196



Yupukoea M.A., Yepeonuuenxo O.I'., Mazoa U.H., Ilunwzuna
AJL., Baizywmuxosa I'M., Conoeves A.1Q., Huzaii H.JI.
MOP®OJIOITMYECKUH U IUTOTEHETUYECKHWIA
AHAJIN3 O3EPHBIX JIAAI'YHIEK, OBUTAIOIIUX
BBJIM3U MECT XPAHEHUS 3AIIACOB
YCTAPEBIIUX ITIECTHUIIXA OB
Unemumym ooweti cenemuxu u yumonoeuu KH MOH PK

cherogen70@mail.ru

[IpencraBieHsl pe3yiabTaThl IUTON€HETUYECKOTO U 300JI0T0-
MOP(OJIOTUYECKOr0 aHAJIN3a 03EPHBIX JIATYILEK, OTIOBICHHBIX
BOJIM3U MECT CKJIQAMPOBAHUS HEYTHJIN3UPOBAHHBIX MECTULIUIIOB.
BbIsiBIIeH NOBBIIIEHHBIH YPOBEHb YaCTOTHI SPUTPOLIUTOB C
MUKpPOSIIpaMH 110 CPAaBHEHUIO ¢ KOHTPOJIbHBIM PETHOHOM U
HaJINYME OTKJIOHEHUH B CTPOEHUM POTOBBIX alllapaToB
rOJIOBACTUKOB B TIEpHOJ] MeTamMopdo3a.

B nacrosmee BpeMs NeCTULUIABI U CTOMKUE OpraHU4eCcKue
3arps3HUTENHN MPECTABISIOT CEPbE3HYI0 MPOOIEMy MPAKTHUECKU
st Beex  crpaHn wmupa. B Pecnybnuke — Kaszaxcran
PECTPYKTYpHU3aLMs CEIbCKOIO XO3sCTBa IpUBEIA K TOMY, 4TO
XPaHWJINIIA XMMUUYECKHUX CPECTB 3aIUThl pACTEHUH (PaKkTHUEeCKH
okasaJuch Oecxo3HbIMM. HakomneH 3HauuTenbHBIH 00BEM
YCTapeBIIMX MECTULMUAOB, HAXOMAIIMICA B  pa3pyLICHHBIX
CKJIa/1aX, XUMHUKATHI IPOHUKAIOT B [IOYBY U BOJHBIE HCTOUHUKH.

Jlns n3ydyeHust BO3IeHCTBUS NecTUUI0B Ha (ayHy B 2018
r. ObUIM M3YyYeHBl JBa YydYacTKa: BOJOEMBl M MpUIIEKallne
TeppuTopun |y 1m. beckaiiHap (MecTO  CKIaAUPOBAHMS
necTuuuaoB) M TaykapaTypblk AJIMaTHHCKOM obOsactu. B

Ka4yecTBe OMOMHIMKATOpa BBICTYITHIT Hanboee
pacIpoOCTPAaHCHHBI W MHOTOYMCIICHHBI BHJ 36MHOBOJHBIX -
o3epHas JSATYIIKA (Pelophylax ridibundus). s

MOP(}OJOTHYECKOTO aHalM3a pPacCMAaTPUBAINCH CTaHIAPTHHIE
napameTpbl TeJla 03€PHOU JIATYIIKH U PUCYHOK [ 1] 1 ocobeHHOCTH
CTPOEHHUsI POTOBOTO ammapara rojaoBacTUKOB Ha 31-36 cragusix
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pa3ButTus. [l OLIEHKU COCTOSHUS MOIYJISALUN [IPOBEIEH aHAIU3
baykTyupyromiei acummerpuu [2, 3].

B3pocibie ocobu (N=23) He uMeNd OTKIOHEHUH B CTPOSCHUU
Tena. Pa3mepsl TynoBuIa 1 KOHEYHOCTEH, a TAK)KE COOTHOILICHUE
TUX [PU3HAKOB HE IIOKA3aJM CTaTUCTUYECKH 3HAYMMBIX
pa3iauuuil y ocobeil ¢ MPOeKTHON U KOHTPOJIBHON TEpPUTOPHIA.
PucyHOK uccine0BaHHbBIX 03€pHBIX JIATYIIEK IPEICTaBIEH IBYMS
tunamu Mopd: striata - ¢ IeHTpanbHON MOJIOCON MocepeanHe
cnuHbl 1 Maculata - 6e3 mosnocel, mpu 3ToM B M. beckaitHap
HECKOJIbKO Yallle BCTpevanach nojocaras mopda (62,5%), uem B
n. Taykaparypsik (53,84%).

AHanu3 acuMMeTpuu OuiaTepalibHbIX MPU3HAKOB PUCYHKA
03€pHOM  JIATYIIKM IO  IIOKAa3aTeNl0  CpelHss  4acToTa
ACUMMETPUYHOTO MPOSBICHUS Ha MPU3HAK HE BBISBHII PA3IUYUIL
mexay nn. beckaitnap u Taykaparypsik: 0,2-0,7 (0,47+0,07) u
0,3-0,7 (0,47+0,04) coorBercTBeHHO. CoOrJIacHO IIIKaje IS
OLICHKHU OTKJIOHEHUH COCTOSIHUSI JISTYILEK OT YCIOBHOM HOPMBI [2]
YpOBEHb DPAa3BUTHUS TOMYJALUU OICHMBaeTca B 2 0amia, 4To
CBUJIETEILCTBYET 00 OTHOCUTENIbHO OJaronojy4yHOM COCTOSHUU
nonymsiuuii. [omoBactuku P.ridibundus B BbiOOpke u3 1.
beckaiitnap Ha 32-35 craausax pa3BUTHS TMOKa3aJd HECKOJBKO
MEHBIINE pa3Mepbl TYJOBHUINA U XBocTa. He mckiroueHo, 4to
IPUYMHOM ATOrO0 MOXET SIBISATHCS 3HAUUTENbHAs BbICOTA Ha
ypoBHeM Mops (1492 M) u 6oree HU3KUE TeMIiepaTyphl BOBI.

Mopdonoruueckuii aHau3 POTOBBIX anmnapaTos
rOJIOBaCTHKOB BBISIBUJI B 00€MX BEIOOPKAX OTHOCUTEIHHO BHICOKUI
MPOLIEHT ocolel ¢ oTkIoHeHusMHU (25,9% u 30,18%) (PucyHok).
Panee, mpu o0cie10BaHUU PUPOAHBIX TOMYIAINUNA AIMaTHHCKOMN
00J1aCTH PETHCTPUPOBAIHCH OTKJIOHEHUS JHIIb y 3,9-22,6%
ocobeit [5]. B npeobnagaromux ciaydasx BapHallUy 3aTparuBaiu
3yOHBIE PsAJBl. 3HAYUTEIBHOE KOJWYECTBO OCOOEH ¢ ydacTka .
Beckaitnap oOnanany HeIOpa3BUTHIM (WK PeIyHHPOBAHHBIM)
NEPBBIM BEPXHUM PSIOM 3yOUMKOB, XOTSHCXOJS W3 3TaroB
HOpMaJIbHOTO pa3BuTus [4] cHauama odopmisieTcss HMEHHO
nepBbId BEpXHUU psAJ 3yOUMKOB, a 3areM HWKHHUE. [Jlaxke B
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HOPMaJIbHO  O(OpPMJIICHHOM DSy 3yOUMKH OBUIM  IUIOXO
c(OpPMUPOBAHBI WU PEIIKHUE.

bec-
KaifHap

Taykapa <
TYPBIK > g
H()pMa A X 1A I-b ) -6

Puc.1. Cxemarnueckue u300pakeHUs H3MEHEHHU I
POTOBOIO aNmnapara roJ10BacTUKOB

B emunmunsix  caywasx  (3,77%)  waOmromanach
negopmaiusi poroBoro KitoBHKa. PaHee Takas aHomanusi Obuia
OTMEYEHA JHIIb Y OAHOW u3 332 o0cCieI0BaHHBIX JUYUHOK [5].
Bce 310 roBopuT 0 HEOMArompHUATHBIX YCIOBUSAX Pa3BUTHUS
rOJIOBaCTUKOB B BOJIOEME C y4yacTKa 1. beckaiHap.

MukposiiepHblii TECT MOBOAMIN OOIIETPUHATHIM METOJIOM
[6]. [Ipu UUTOreHETHYECKOM aHAIM3e YYUTHIBAIM MHKPOSIpa
(MS) w uurTomorvyeckue HapylieHus (aMHTO3, XBOCT,
BaKyOJIM3aIHs, IBYSIEPHbIC KICTKH, MHBArMHAIHS IIUTOTUIA3MBI 1
anpa, OesbsaepHble sputporuthl) (Tabmuma 1). YV o3epHbIX
JSITYIIEK, BBUIOBJICHHBIX BOJM3M MECT CKJIAIUPOBAHUS CTaphIX,
HEYTWJIN3UPOBAHHBIX M  3alpPELICHHBIX K  HCIIOJIb30BAaHHIO
NECTUIIUIOB HAOIOaeTCs JOCTOBEPHO TOBBINICHHBIH YPOBEHb
YacTOThl JPUTPOLUTOB ¢ MS MO CpaBHEHUIO C KOHTPOJIEM.
[lpakTHdeckn aHANOTWYHAS CUTyalus HaOdromaeTcss M B I
TaykapaTypslK, I7ie B IPOILIOM Ha CEIbX03YTOIbsSX MPUMEHSITUCH
TIECTUITU/IBI.
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Tabmuna 1.
Pe3yabTaThl MUKPOSIIEPHOT0 AHAIN3A 03€PHBIX JISITYIIEK

[Murorenernueckue 1. bec- . Tay- ATaKoJIbCKUM
HapyuieHus, % KaiilHap | KapaTypbIK p-H
Kos-Bo mpocMKi1 180000 300000 340000
M\s 0,44+0,016"| 0,324+0,014" | 0,240,007

2 m\st 0,01+0,005 | 0,003+0,002 -
AMHUTO3 0,09+0,007 | 0,005+0,002 -
XBoCT 0,21+0,010 | 0,073+0,007 -
Wusarunarws sapa | 0,090,007 | 0,017+0,007 -
besbsinepHbie 0,01+0,005 | 0,003+0,002 -
[Tpumeuanne -*p<0,01

Hanuume  UOMTONOrMYECKMX  HApYWIEHWM B OPUTPOLIMUTAX
nepupepuyecKoil KPOBU HCCIIEYyEMBIX KUBOTHBIX YKa3bIBAaeT Ha
pa3sBUTHE  JIETCHEPAaTUBHBIX  IIPOLIECCOB B OpraHU3Me,
00yCJIOBJIIEHHBIX aHTPOIIOT€HHBIM BO3JICHCTBUEM [7].

Pe3ynbrarsl MUKPOSIAEPHOTO TECTa3pUTPOLUTOB
nepudeprudeckoil KpoBU OMOUHINKATOPOB BIOJIHE COOTHOCATCS C
YPOBHEM300J10T0-MOppOMETpUYecKUX HccaenoBaHuil. Takum
00pa3oMm, MPOBEIEHHBIN IUTOT€HETUYECKUI 1 MOP(POTOTHIECKUIT
aHaJIM3 O3CEPHBIX JIATYIIEK BBIABUI OOIYI0 HEOIAroNnpHsTHYIO
CUTYyallMIOHE  TOJBKO  BONM3M  MeCT  CKJIaJAMpPOBAHUS
HEYTUJIM3UPOBAHHBIX IECTULUIOB, HO M TaM TJ€ OHH
npuMeHsuck 6onee 20 et Hazaf.

Paboma evinonnena 6 pamxax HTII: NeBR05236379.
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Chirikova M.A., CherednichenkoO.G., Magda I.N., Pilyugina
A.L., Baygushikova GM., Soloviev A. Y., Nigai N.L.
MORPHOLOGICAL AND CYTOGENETIC
ANALYSIS OF THE LAKE FROGS DOMINATING NEAR
THE PLACES OF STORAGE OF RESERVES OF
DEPRECATED PESTICIDES
Institute of General Genetics and Cytology

The results of cytogenetic and zoological- morphological analysis
of lake frogs caught near the storage sites of unutilized pesticides
are presented. An increased level of the frequency of erythrocytes
with micronuclei was revealed in comparison with the control
region and the presence of deviations in the structure of the oral
apparatus of tadpoles during the metamorphosis period.
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9KOJIOI'usl CHETUPS (PYRRHULA PYRRHULA L.,
1758) BI'. YEPEIIOBIIE

Yepenoseykuii 2ocyoapcmeennuiil yrusepcumem, Poccus
ks-chistova@mail.ru

B cratpe MPUBCACHLI PC3YJIbTAThl U3YUCHUA DKOJIOT'MU CHETUPA U
OLCHKHU €TI0 OLICHKU IOIIYJIALUHA B T'. ‘IepeHOBue .

Tpancopmanus cpenpl oOUTaHMs, B MEPBYIO OuYepelb Ha
TEPPUTOPUSAX,  3aHHMAEMbIX  TOpPOJAMH,  COIPOBOXKIAETCS
U3MEHEHUAMU B cocTaBe JuKoi ¢ayHel. Hemano Bujos
aJaNTUPYIOTCA K JKU3HU B COCE/ICTBE ¢ yenoBekoM. Hapsay c yxe
IPUBBIYHBIMUA CHHAHTPONAMH IOSBUIIUCH €IlI€ HEAABHO JIECHbBIE
Bunbl. Cpemu HuUx okazaics W cHerups [1]. B 3agaunm
UCCIIEJOBAHMsI BXOJWJIO OLICHUTh HACEJIICHUE CHErups B T.
UepenoBre 1 ero B (OPMUPOBAHUU ICTETUYHOCTU TOPOACKOU
Cpelbl B 3MMHHUX CEBEPHBIX PETHOHAX.

Marepuan u Mmeroabl. PaGoTa BrimosiHeHa B 1. Uepenosiie
(59°07'59" c.am. 37°53'59" B.A.), KPYIHOM HPOMBIIUICHHOM
nentpe Cepepo-3amamnoro perumona B 2018-2019 rr. s
BBISICHEHUS aOCOJIFOTHOM M OTHOCUTENBHOM YMCICHHOCTH CHETHPS
ropoga UYepenmoBma u 3en€HOW  POLIM  MCIOJIB30BAIHCH
IUIOINAJ0YHbIE W MapIIpyTHbIe MeToAbl yuéra [2].  Yuérbl
HAceJIeHUsT MPOU3BOJWIMCH Ha IOCTOSHHBIX  IUIOHIAJIKax
IIPUMEPHO OJIMHAKOBOTO pa3Mepa B TpEX paiioHax r. Yepenosua, B
KOKIOM U3 KOTOPBIX 3aKJIaAbIBAINCh 10 2 IUIOMIAJIKH,
pasnuyaronecss Mo Hamuuuio siceHs (Fraxinus) u KieHa
sceHenuctaoro (Acer negundo). st yuera 3umyromux ocooei
TaKXKe MPOBOAWIM  aOCONIOTHBIA  y4eT YHMCICHHOCTH B
3MMOBOYHBIX CTasx CHETMped B JAByX ©apkax ropojaa -—
Komcomonsckom u  [IByxcornmetuss  YepemoBuma, — ¢
MEPUOIUYHOCTBIO | pa3 B 2 HEeAeNn B OCEHHE-3UMHUU NEPHOI.
MapupyTHelif METOJ HCIIOJIB30BAJICS NPU YUETE CHETUPS B
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3enéHoi poule, NPOTSKEHHOCTh TPAHCEKThl MMpHUHON 50 M
cocTaBisiia SkM. M3yuenne ocobeHHOCTEl MUTaHUs U TOBECHUS
OCYILECTBIISUIM Ha OCHOBE MPSAMBIX HAOIIOJEHUNA M C MMOMOIIBIO
OuHOKIsI B ueTblpex napkax ropoja (Komcomousbckom,
JByxcornetuss Yepenosua, Kynbrypsl u orasixa, IloGeas) u
JIPYTUX MecTax: y aBTOMOOWJIBHBIX Maructpaieid, Ha BHYTPHU
JIBOPOBBIX TEPPUTOPUSIX, B MNpUOpexHOW uvactu PriOMHCKOrO
BOJIOXpAaHWINIIA (B MpeJieax y4acTKOB, aCCOLIMUPYEMBIX C PEKOi
[lTexcHoit), B mecHOM MaccuBe 3enieHas pomia. JJomoJTHuTensHO K
HaOJIIOAEHUSAM B MECTaX KOPMEXKKHM NTHULl COOMpAId OCTaTKH
KOPMOBBIX ~OOBEKTOB, KOTOpBIE OINPENeSIA B DKOJOTO-
aHAJIUTHYECKOMN J1abopaTtopun YepenoBerKoro rocyapcTBEHHOT0
YHHMBEpPCUTETA.

Slcenu, BeIcakeHHbIe B UepenoBlie B OCHOBHOM B Hauaje-
cepenune 1960-x rr., HaYaNu MWI00HOCUTH B cepeanne 1990-x rr.,
MacCcOBO€ IUIOJOHOIIeHHe HaOmromaerca ¢ Hadaina 2000-x rT.
YPpokailfHOCTD JI€PEBbEB BHICOKASI U HAOIOIAETCS MOYTH KK IbIi
rof. ITnoasl cozpeBaroT B ceHTAOpe — OKTIOpeE.

Pe3yabTaTsl Hcc/ieI0BAaHUA M UX 00CYKIeHUe.

CHerupb — 00bIYHas JIECHAs NITUIIA B pailoHe UCCIIeI0BaHUM.
B ropoxe cuerupu rHe3naATCA, HO B HEOOIBIIOM KOJUYecTBE. B
OTJIMYME OT TOBOJILHO CHJIBHO CHHAHTPONIM3UPOBAHHBIX CHETMpE
3anagHoil EBpornibl, KOTOpbIE CeNnsATCes B MapKax U cajlax, a OCHOBY
UX paliOHa OCEHBIO U 3MMOH COCTaBJISIIOT CEMEHA COPHSAKOB U
MOYKH JepeBbeB, B UepenoBie CHErMpu ycTpauBarOT THe3Ja Ha
XBOWHBIX KYCTapHMKaxX W JIepeBbAX — BHYTPH KYCTOB
MOJKKEBEJIbHUKA, M Ha BETBSX TYCTBIX €Jiel, — MMEHHO ATHX
pacTeHUi B ropoJie OUeHb MaJIo. [[j1s1 CHETUpen K TOMY K€ MOXKET
ObITh ~ BaKHAa  TOBCEJHEBHAs  JIOCTYIHOCTb  IPHUPOJHBIX
(GUTOHLIUIOB B panMoHe (MOYKH M MOOETH XBOWHBIX JIEPEBBLEB),
yTOOBI N30€eraTh pa3BUTHs MH(GEKIINA, BBI3BAHHBIX TPOCTEHIIINMH,
KaK 3TO YCTaHOBIEHO s Oypbix cHerupeil [3, 4]. Bo Bpems
HACID)KMBaHMSI caMKa JOJDKHa mocemiarb BojxoéM. Ilostomy
HaJIM4Me TMOOJM30CTH OT THE3Ja JOCTYIMHOW BOJBI SBISETCA
JMMUTHPYIOIIUM (aKTOPOM MPH BEIOOPE THE30BOr0 OroTomna [5].

203



B UYepenosue rue3noBble y4acTKHM CHETHPS PAcIOarajluCh Ha
paccrosgauu 200-600 M OT MPOTOYHBIX BOJIOEMOB.

CHerupu 1ociie THE3J0BOIO NEPUOAA KOUYIOT M JIaXKe Ha
oosbiue paccrosinus [1, 5]. B Uepenogerr craiiku cHerupei 1o 8-
40 ocobeli HaYMHAIOT MPUJIETATh B OKTIOpE, KOrJa CO3pEBAIOT
CEMEHa SICEHs U KJIEHA SICEHEJIMCTHOr 0. B 3TOT nepuoa mioTHOCTb
HAaCeJIeHWs NTHIl B TMapkKax cocTaBisieT oT 12 mo 45 ocol./ra.
3aMeTHOE YBEIMYEHHME NTHIl MPOUCXOIUT B HOsIOpe, JocTUras
MaKCHUMyMa K cepeluHe-Havyany sSHBaps.

Cpennuii  pasmep crail  HM3MEHsUICST B  IOCJIEIHUE
JECATUIIETHS, TOCTUTass Makcumyma B Hadane 2000-x rr., Koraga
HAyaJoCh  MaccoBO€  IIJIOJIOHOLIEHHE SICeHS W KJIeHa
SCEHENTMCTHOTO. Pa3Mepbl cTaek MNTHI] TNPAKTHYECKH HE
U3MEHSIOTCS B OKTSIOpe-sHBape, a ¢ Hadana (eBpasisi — HECKOJIbKO
YMEHBIIAIOTCA. VX YMCICHHOCTH AEP)KUTCS Ha BHICOKOM YPOBHE
eme B (eBpasie, HO YK€ C KOHIA 3TOT0 Mecslla HAauMHAeT
CHIDKAThCSI M JIOCTUTAaeT MUHMUMYyMa K KOHI[y MapTa, B Hadaje
anpesns NTULI IEPECTAIOT BCTPEUYaThCs CTasIMH B CBSI3HM C HA4aJIOM
pa3MHOXeHUs. B ampene-utone B ropojie B3pOCHbIE MTHUIBI
BCTPEYAIOTCS TapaMH WM MO TPU, MHOTJIa — YEThIPE MTHIIBI.

CHerupyu TNUTAIOTCA PAa3JIMYHBIMA CEMEHAaMH, MOYKaMU M
noOeramMu pasiUyHbIX PaCTCHHIA, a TaKKe 0eCro3BOHOYHBIMHE [1,
5]. Ha Oospliux nmpocTpaHcTBax yposkail/Heypoxkail sroj psiOMHbI
MOXET  OKa3blBaTh IJIyOOKOE€ BIMSHHE Ha  €XKEroJHoe
pacmpenelneHie WM MUTPAllMOHHOE  IIOBEJIEHWE  NTHII,
notpebusitonux pssouny (Fox et al., 2009). B Uepenosiie cHerupu
00bIYHO coBMecTHO co cBupuctensmu (Bombycilla garrulus L.,
1758) xopmsTCs Ha psOMHE B T€UEHHUE MTEPBOI MOJIOBUHBI 3UMBI J10
TeX TOp, MOKa Ha HEBBICOKUX JIEPEBBSIX COXPAaHAIOTCS Aroasl. Ho
OCHOBHBIM KOPMOM 3MMOM SIBJISIIOTCS CEMEHa SICeHs W KJIeHa
SCEHEMCTHOT 0, CTAMKU CHETUpeil 0OBIUHO KOPMATCS Ha OJHOM U
TOM JK€ JIEPEBE C pAacCBETA /10 3aKaTa B TeueHue 2-14 nHeil.

B 3uMHHMI TepHO1 CHETHPH, KOPMSIIUECS Ha SICCHIX BIOJIb
TPOTYapoOB HAa OCHOBHBIX YJIMIIaX TOPO/A, BBIMJISIAT PalyIOIIUMU
IJ1a3 PO3OBBIMH «I0J0KaMHM» Ha OEIOCHEXHBIX JIE€PEeBBAX MOJ
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CBUHIIOBBIM HEOOM CEBEpPHBIX IIUPOT W SIBISIOTCS UYACCHBIM
MPUPOIHBIM YKpaIIEHUEM Iropo/a.
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THE ECOLOGY OF BULLFINCH (PYRRHULA
PYRRHULA L., 1758) IN CHEREPOVETS
Cherepovets state University

The article presents the results of studying the ecology of bullfinch and
evaluation of its population in Cherepovets.
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HOBBIE BU/IbI PbIb B BOHJOEMAX KABAPJIMHO-
BAJKAPCKOM PECITYBJIMKH (CEBEPHBIE CKJIOHBI
HEHTPAJIBHOI'O KABKA3A)

YOCII «Kabapouno-Bankapckuii pecnybnuxanckuii omoes no
pulbonoscmey u coxpanenuio BEPy», 2. Hanvuuk;
2Yezemckuii popenesuiii poi606oOnblil 3a600, Hanvuuk.
3®I'BOY BO «Cesepo-Ocemunckuti 20cy0apcmeenHbiil yHugepcumen
um. K.JI. Xemazypoea», Braoukaexas;

1yakimov andrei@mail.ru

B pabore npuBeneHbl CBEI€HUS O HOBBIX BU/aX pblO, HallIEHHBIX
B Booemax KabGapauno-bankapckoii Peciyonuku, — Trasinim
HWIbCKOM, THJIAUK MO3aMOUKCKOH U Cy/Jjaka OOBIKHOBEHHOTO.

Crneuunanbuble uccnenoBanus uxtuodaynsl KabapauHo-
bankapckoit Pecnybonuxku (KBP) Benyrcs Ha mnpoTsbkeHuun
nocinennux 70 net [1-3]. B cuny MeHTanuTeTa MECTHBIX KUTEIEH
(mo 70-x romoB XX Beka KaOapAWHIBI M Oajkapibl PHIOY
IIPAKTUYECKH HE JIOBWJIN), CKOPOTEYHOCTH KU3HU
HccIieI0BaTele u OTCYTCTBHE MocJaea0BaTeNen-
€/IMHOMBIIIIJICHHUKOB MOHUTOPUHT COCTOSTHHSI PBIOHBIX PECYpCOB
Kabapnuno-bankapuu nepuonnyecku npepbiBajics.

C 90-x romoB XX Beka BeimyckHukun OI'BOY BIIO
«KabapauHCKuil TroCynapcTBEHHbBIN yHUBepcUTET HM. X.M.
bepOekoBa» cTanu MJaHOMEPHO IPOBOJAUTH KOMILJIEKCHBIE
ruIpoOrOoIIOrHYEeCKUe HccieioBaHus. B urore Toapko no peioam
ObUIO  YCTaHOBJIEHO 3HAYUTENIBHOE YBEJIMYEHHE BUIOBOTO
pazHooOpasusi. Panee [2] B Boanbix 3xocucreMax KBP ob6urano
Bcero 12 BumoB pei6. [lozmuee [3] «moGaBumics» eme 21 Bum.
Crucok BunoB peid dayast KbP 611 061 6071€€ BHYITUTEIBHBIM.
Ho, 5 BuzoB u dopm pri6 (ocetp pycckuii Acipenser guldenstadti
(Brandt, 1833), cesprora Acipenser stellatus (Pallas, 1771), mmwm
Acipenser nudiventris (Lovetzky, 1828), mpoxomnas ¢opma
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npeKaBka3ckoit kymku Salmo trutta ciscaucasicus (Dorofeeva,
1967) u npoxoaHas ¢opMa ycada-dyaHapH, WM OyJaT-Mau, WIHA
xentoro ycada, Barbus capito (Gueldenstaedt, 1773) u 1 Bun
peI0000OpasHbIX (MuHOra Kacruiickas Caspiomyzon wagneri
(Kessler, 1870) [4] Oblti yTpayeHbI B pe3yabTaTe CTPOUTEIHCTBA
Tepcko-Kymckoro  ruapoyszna  (IlaBmomonbckasi — MIIOTHHA,
Pecnyomuka Cesepnast Ocerusi—Ananus). Hama nyOnukanus
MOCBSIIIEHA TPEM HOBBIM BUJAM PbIO — Cy/laKy OOBIKHOBEHHOMY
Stizostedion lucioperca (Linnaeus, 1758), Tussinun MO3aHOUKCKOI
Sarotherodon mossambicus Peters, 1852 ¥ TUISAIUM HUILCKOM
Oreochromis niloticus (Linnaeus, 1758), cpaBHUTEILHO HEAABHO
MPOHUKIIUM B TUApodKocucTeMbl Kabapanno-baakapuu.

Mamepuan u memoowt uccredosanuii. Matepuanom Jist
UCCJICIOBAHUM TOCTYXWJIM TOCTOSIHHBIE THAPOOHOIOTUYECKUE
uccienoBanus (OTJIIOB pBIO, OCMOTPBI YJIOBOB PBIOOJIOBOB-
mobutenedt, cOOpbl TUAPOOMOIOTHYECKOro MaTepuana Io
€CTECTBEHHONM KOpPMOBOM 0a3e pbl0 M T.N.) BOJHBIX OOBEKTOB
KaGapnuno-bankapuu u npuneratonux cyonektoB Poccuiickoit
®Deneparuy, TPOBOIUMBIE ABTOPAMHU PETYISIPHO HA MPOTSHKEHUH
nociaenaux 30 ner (okosno 300 myGmukanumit). Kak mnpasumio,
OCHOBHast 4acTh OTJIOBJIEHHOM PBIOBI (ocobeHHo
«KPaCHOKHMXHBIX» BUJIOB) TIOCJIE€ CHATHS IPOMEPOB (C MOMOIIIBIO
CTaHJAPTHOTO  IITAHTCHIUPKYJIs) W B3BEIIMBAaHUS  Ha
aNMeKTpOHHBIX Becax Digital Scale 300x0,01 1, a TaKke
doTorpadupoBaHusi BBITyCKaJach OOpaTHO B BoaoeMbl. YacTh
BBIOOpOK  pbIO  QukcupoBamack 95 %  sTaHONOM M
sTuKeTupoBaiack. JKectkas ¢ukcamuss peild  00yciOBIeHA
BO3MOXKHOCTBIO B JlaJIbHEHIIEM MHPOBOJIUTH HMX T'€HETHYECKOe
U3YyYEHUE.

OtnenbHbIe BEIOOPKU pbIO MPUBO3MIKCH B 1a00paTOPUIO B
CBE&XEM BHJAE I MPOBEIEHUS  HMXTUOMATOJIOIMYECKOTO
oOcienoBanus  (mapasuronor, Beaymuid —uxtuonor WM.
Ddenanena). Buast OTIPEIETISTUCH npu MTOMOIIIH
COOTBETCTBYIOIIETO CIIPaBOYHOT'O nocoous [5].
HxTtuonoruueckuidi marepuan xpaHuTbcsi B Qonmax Ceepo-
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Kagka3zckoro ¢punmnana @I'BY « maBpeioBoI.

OcHosHbie  pe3ynrbmamul  ucciedosanuti. B xone
CIEIMaJIbHBIX UCCIIEI0OBAaHUH 3a ITOCJIEIHUE JIBA F0J1a B BOJOEMAxX
pecnyOnuku ObUIO HAWACHO emie TpU BUIA PbIO — Cylak
obbikHOBeHHBIN Stizostedion lucioperca (Linnaeus), Tusmus
Mo3aHOuKckas Sarotherodon mossambicus Peters u Tumsnms
uuibckas Oreochromis niloticus (Linnaeus).

Cynak oobikHOBeHHBIH Stizostedion lucioperca (Linnaeus)
(sin.: Perca lucioperca, Centropomus sandat, Lucioperca sandra,
Lucioperca lucioperca, Sander lucioperca) (puc. 1) mmpoko
pacnpoctpaneHHblii B EBpome u Poccum npencraBUTENb
cemeiictBa Oxynessie (Percidae). Cornacao O.A. Tlomogoii [5],
cynak sikoOwl ooutan B pekax u ozepax KbP. B o xe Bpems 3a 30
JIeT HalllMX HCCIEJAOBAHMI — 3TO IMEpBasl U MOKA €IUHCTBEHHAs
Haxo/Ka B pecnyonuku. He ykaszan on u aist uxtuodaynsr PCO—
Ananus. Hama Haxonka o00ycloBIeHa, BEpOSTHEE BCEro,
CHEIHAJIbHBIM BCEJIEHUEM JUJIs YBEIMYEHHUS PpPEKpealnoOHHON
MPUBJIEKATEILHOCTU MPYAOBOro xo3sicTBa. Cynak ObUT OTMEUEH
B IpPYyJOBOM  xo3sauctBe y cai.  JDxymar  Maiickoro
MyHUIMNaIbHOro paifona Kabapanno-bankapckoit Pecyomuku.
3T0 JOBOJIBHO HEOOJBIION MO IJIOLIAJAN UCKYCCTBEHHBIM BOIOEM
(mpyxn) ¢ BoaHBIM 3epkajioM B 1 ra. OH pacronoXeH Ha JIEBOM
Oepery pexku Tepek. Boay u3 Hero mpakTHYeCKd HE CIMBAIOT.
[Tpyn oGopynoBaH BceMH HEOOXOAMMBIMHU T'MJIPOTEXHUUECKUMHU
COOPYKEHHUSIMH — BOJIOMOJAIONINM KaHaJIOM, COPOCTHBIM WIIU
BOJIOOTBOJIHBIM KaHAJIOM, PHIOOYJIOBUTENEM, PHIOO3AIIUTHBIMU
CeTKaMu Ha BXoAe M Bbixoae. CeTKH MpeaHa3HaueHbl s
UCKJTIOUEHUS TToNalaHusl pelObl U3 peku Tepek U u3 mpyjaa B peKky
Tepexk. Boma B BOJOEM NOCTYIAeT NOCTOSHHO, TEM CaMbIM
yay4ias ra3000MeH. TeppuTopust BOKpYT Mpyza o0aropoxeHa,
UMEIOTCS  TOCTPOMKKM (AOMUKM pblOaka, JETCKUM JIeTHUM
pa3BIEKaTENbHBI TOPOAOK, HAaBEChl, CKJIAJICKHE HEXKWIIbIE
ctpoenust). Taxxe ycTpoeH ¢a3zaHapuid, TJe COAEpKaTCA
HK30THYECKHE BHUIBI NTHIl — (a3aHbl Pa3HbIX MOPOA, YTUHBIE,
KypHHBIE, CTpayChl U JIp., 17151 IPOBEACHUS SKCKYPCUI, KaK Cpeu
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B3POCIIBIX, TaK U JETEH.

Puc. 1. Cynak 00bIKHOBEHHBIH, BbIJIOBJICHHBINA B IPYAY Y C.II.
Jakyiaar Maiickoro MyHuuunajabHoro paiiona KbP

B ykazanHoM BojgoeMe B NOJUKYJIbTYypE 3amylieHbl (U
peryJsipHO HIOTIOJTHSFOTCST) 00BEKTHI PEKpeaiMOHHOTO
PBIOOJIOBCTBA — KapIl (casaH), OebIil TOJICTOIIOOUK, OeNbIi aMmyp.
[TomuMo »>THX BHJIOB B Npyly OOUTArOT yKJeWKa, aMypcKui
4ye0avoK, cepeOpsHbIA Kapack, rojaBiib, OKYHb U I1yka. OCHOBHOE
Ha3HaueHHUe PEKPEallnOHHOT0 00beKTa y ¢.11. J[Kynar — ceMeiHbIit
OTJIBIX U JIFOOUTEIIBCKOE PHIOOTIOBCTBO.

Tunsmus  Mo3aHOuMKckass — Sarotherodon  mossambicus
Peters, 1852 (sin.: Tilapia natalensis, T. mossambica) (puc. 2) u
tunsnus Hutbekas Oreochromis niloticus (Linnaeus, 1758) (puc.
3) HaiiieHpl B HEOOIBIIIOM MPYAY C BOJION M3 TETUIOTO HCTOYHUKA
B Ha CEBEpO-BOCTOYHOM okpamHe c.i. ['epmerexx Yepekckoro
MyHununaipHoro parona KBP. Iliomans BogHOro 3epkana
coctaBnser okono 4000 m?. I'my6una B cpemmem 1,2-1,3 M.
OcHOBHOE Ha3HAaY€HHWE BOJHOTO OOBEKTA — pPEKPEarMOHHOE
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peIOONIOBCTBO. B BomoeMe comepikarcsi Takue OOBEKTHI
aKBaKYJbTYPHI KaK KapIl (ca3aH) u 6emnbiid amyp. s npuBieyeHus
pBIOOIOBOB-TIOOUTENEH  3aIyCKAlOTCS ~ OOBIYHO  KPYIIHBIC
9K3EMIUISIPBI — C Maccol Tena oT 1 Kr u 6osee. M3 copHOM phIOKI B
npyny oOuTaroT  ykiieiika, aMypckuii 4ye0adok, Kapach
cepeOpsHBIN.

Pri6oBonom H.K. I'ypTyeBbIM B KauecTBE HKCIIEPUMEHTA B
nexabpe 2017 roma ObLIO BBIMYIIEHO 27 SK3EMIUISIPOB 00OHX
BUJIOB TWisAnui. [IponsBoauTenu ObUIM KYIJICHBI B 300MarasuHe,
rae IJIAHOMEPHO MIPOBOMIINCH npodUIaKTUIECKHE
Meponpusitas. OTCYTCTBHE MAPa3UTOB Y OOOWX BHJIOB THIISAIIHAN
OBLIIO TIOATBEPKICHO UCCIEAOBAHUAMH MApa3UTOIOra, BEAYIIEro
uxtuonora M.1. DdennueBoit, mposeaeHusie eto B peppaine 2019
rojia, TO €CcTh MO MPOIIECTBUU ABYX JIET COJACP)KaHUS TENANUN B
YKa3aHHOM BOJIOEME.

Ha cerogus o6a Buga Tenamnuii HMMEIOT BBICOKYIO
YHUCIIEHHOCTh, CTaB MPAKTUYCCKU (DOHOBBIM BHIOM B YCIOBHSX
npyaa. OHM OPOSABIISIIOT MUILEBYIO U HEPECTOBYIO aKTUBHOCTh Ha
MPOTSDKEHUH BCETO TOJa, TaK KaK TeMmIeparypa BOJABI JaXKe B
CUJIbHBIE MOpO3bl He cHuxkaercs Hwke +18°C. Tumanun
XapaKTEePU3YIOTCS yXOJOM 3a MOTOMCTBOM, YTO MPOSIBISETCS B
HOIIEHUH CaMKaMH OIUIOAOTBOPEHHOM MKpPBI B POTOBOM MOJOCTH
0 BBIKJIEBa MOJIOAM. B cmily CBOMX OHOJIOTHYECKUX
ocoOeHHOCTeH 00a BHJIa THIANMHA (OOWMTAlOT B JHAMa30HE
temneparyp +16-+33°C) u cynak (He BBIHOCUT MOBBIIIEHHON
MYTHOCTH FopHBIX pek Kabapauno-bankapun) He HaHECYT KaKou-
00 BpeZl MECTHOM DHIEMUYHON UXTHO(DayHe.

Buvisoour.

1. Ha cerogHss ¢ y4eToM HOBBIX BHJOB-BCEJICHIIEB B
BoAHBIX dKocucteMax KBP nocroBepHO ycTaHOBIIEHO oOHWTaHWeE
36 BumoB pbi0; 2. K HOBBIM HMHBa3MBHBIM BHJIaM OTHOCSTCS
THISIIHS  Mo3aHOWKkckast  Sarotherodon mossambicus  Peters,
tunsanus Huiasckas Oreochromis niloticus (Linnaeus) u cymak
oObikHOBeHHBIN  Stizostedion  lucioperca  (Linnaeus); 3.
[IpucyrcTBue THIANMKA M CyJaka B THIPOIKOCUCTEMAX
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Kabapauno-bankapun B cuity ux OHOJOTHYECKUX OCOOEHHOCTEH
HE HaHECEeT KaKOW-TM00 Bpel MECTHOM SHJAEMUYHON UXTHO(AYHE.

Aemopbl  uckpenHe u 21yO0KO NpUHaAMenbHul K.0.H.,
seoywemy uxmuonoey Cesepo-Kasxazckoeco uiuara @IBY
«l naspvi66o0y HU.U. Dghenouesoli 3a napazumonocuueckoe
obcnedosamue 060uUx U008 MUTANULL.
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Yakimov A.V., V.D. Lvov, N.K. Gurtueyv,
S.R. Nogaev, O.A. Novatorov
NEW FISH SPECIES IN WATER RESERVOIRS OF
KABARDINO-BALKARIAN REPUBLIC (THE
NORTHERN SLOPES OF THE CENTRAL CAUCASUS)

The paper presents information on new species of fish found in

the waters of the Kabardino-Balkar Republic-tilapia of Nile,
tilapia of Mozambique and pike perch.
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NPUPOAOITIOJIB3OBAHUE
1 YCTOMYUBOE PASBUTHUE

Aeepxuna T.U.
IF'EO3KOJOI'MYECKUE ACIIEKTBI PASPABOTKU
MECTOPOXJIEHHUM IMMOJIE3HBIX HCKOITAEMbBIX B
HECYAHBIX TPYHTAX

Mockosckuii eocyoapcmeentbiil yHusepcumem umeHu
M.B. Jlomonocosa, eeonozuueckutl paxynvmem
averkina@geol.msu.ru

[lecuanble OTIIOKEHUS, 0OCOOCHHO BOJOHOCHBIC, 3HAUYUTEIHLHO
OCJIOKHSIOT Pa3pabOTKy MOJIE3HBIX HCKOMaeMbIx. OcyleHne
MECTOPOKICHUI HETaTHBHO CKAa3bIBACTCsI HA TIOA3EMHBIX U
MMOBEPXHOCTHBIX BOJIAX OOJBIINX TEPPUTOPUN, BBI3BIBACT OCAIKY
noBepxHOocTU. C mecKkaMu CBSI3aHbI OMACHbIE TOPHO-
T'€0JIOTHYECKHE MPOIIECCh, KOTOPHIC MOTYT IPUYHHSITH
MaTepHAIILHBIN YIIepO WM PEICTABIIATh YTPO3Y JKU3HU JIFOJICH:
cyddo3usi, OroJI3HU U OOPYIIEHUSI OTKOCOB KaphEPOB U OTBAJIOB,
MIPOPBIBBI TIOJI3€MHBIX BOJI U TUTHIBYHOB.

MecTopoxaeHUsI TECKOB KaK CTPOUTENbHBIX MAaTepuajoB
WJIM CBIPBSA 11 CTEKOJIbHOM Y TUTEWHOW MPOMBIIUIEHHOCTH Yalle
BCEro pa3palaThIBalOT KapbepaMu (CyXMM WU MOKPBIM
Croco0oM), pexe — MOJHUMAIOT CO JHA BOJOEMOB C MOMOIIBIO
3eMCHApSA0B. DKCIUTyaTallusl MeCYaHbIX KaphbepoB OOBIYHO HE
BBI3BIBAET OCOOBIX CIIOKHOCTEH U CEPHE3HBIX DKOJIOTHUYECKUX
MOCNEACTBUI, TOCKOJIBKY OHHM HUMEIOT HEOOIBIINE pPa3Mephl
(rmyouny o 15-20 m).

['opa3zgo OGomnpiie mpobaeM MOTYT TOCTaBIATH IMECKH B
KaueCcTBE BMEMIAIONMX WM TEPEKPBIBAIONIUX TOpOA  Ha
MECTOPOXKACHUSAX APYTHX IMOJE3HBIX MCKOMAEMBIX — YrOJIbHBIX,
pynabix u Ap. Ilopoapl, mepekpsIBaroOne MPOIYKTUBHBIE
TOPU30HTHI, MHOT/A JIaXe BaKHEE, YeM BMEUIAIOIINE, TTOCKOJIbKY
CJIararT BCKPHIITY, YCTYMBI U 00pTa KaphbepoB WIIH OMPEICTSIOT
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YCTOMUYMBOCTh KANMMUTAJIBHBIX W MOATOTOBUTENIBHBIX IMOA3EMHBIX
BbIpa0OTOK. OCOOEHHO CHIIBHO BIMSIOT Ha pa3paboTKy u eé
MOCIICACTBHSI BOJOHOCHBIC Tecku. OHHM TpeOYyIT MpOBEICHUS
MacCIITa0HBIX OCYIIMTEIbHBIX MEPONPHUITHH, KOTOpPbIE OYEHBb
CEpPhE3HO CKA3bIBAIOTCS HA OKpYXKAIOUIEH cpene: MPUBOIAT K
00€3BOKMBAHUIO KOJIOJIIEB, MEPEXBaTy CTOKA PEK U PYYbEB,
MCTOIICHHIO 3alacoB MOJI3EMHBIX BOJI, 3aCOJICHUIO MPECHBIX BOJ
3a CYeT MOATATUBAHUS BOJI TTTyOOKHUX TOPU30HTOB.

O06e3BOXKMBaHUE TIECYAHO-TJIMHUCTBIX TOJI TMPUBOJIUT
TaKkKe K CYIIECTBEHHBIM JepopMaIusiM 3eMHOIl MOBEPXHOCTH.
OueHp TMOKa3aTebHA CHUTYallMsl, CIIOXKHUBIIASCA B IIpejaesiax
OJIHOTO U3 CTapeHIIMX YroJbHbIX OacceHOB HAIllel CTpaHbl —
[TonmMockoBHOM. B 00111e#i c10%KHOCTH OCeIaHne OXBAaTHIIO 3/1€Ch
TEPPUTOPHIO TJIOIIA/IbI0 0K0JIO 150 KM2 ¢ BeTuYrMHOM ocajaku 2,5—
3,5M.

[ToMuMO OCyIIEHUS € MECYaHBIMU TPYHTAMH CBSI3aH LI
pAl  OMacHBIX TOPHO-TEOJIOTHYECKHUX IIPOIIECCOB, KOTOPHIE
NPUYMHSIOT 3HAYUTEIBHBIA MaTepHallbHBIN yimepd u Jaxe
MIPEACTABIISIIOT YTPO3Y KU3HU JIFOJICH.

OnBIT OTKPBITOM pa3pabOTKH MECTOPOKICHUN MTOKA3HIBAET,
YTO K HanboJee XxapaKTepHbIM TOPHO-TEOJIOTUYECKUM MPOIIECCaM,
OOyCIIOBIICHHBIM HaJH4YHMeM T[eCKOB B pa3pe3e, OTHOCATCS
cypdo3us, a Takxke OIOJ3HU U OChIMM B OOpTax M OTKOCaX
KapbepOB U OTBAJIOB.

Pa3sButne cyddoszun yaiie Bcero cBsi3aHO ¢ HEJOCTATOUHO
s dekTuBHON pabOTOlN IpPEHAXKHBIX CUCTEM, WHOTJA — C OYEHBb
BBICOKOM CKOpPOCTBIO CHWKEHUS YPOBHEH IOJ3EMHBIX BOJ IpPH
JIpeHa)ke, KorJa CO3/at0TCsl ONacHbIE IPAIUEHTHI HAIIOPOB.
MHorouucieHssle ciaydan cypQo3uu 3apUKCHpOBaHBl MpU
paspabotke Jlebenunckoro kaprepa KMA. Hanpynnas Tonma
uMmeeT 3/1ech MontHOCTh 60—90 M, COCTOUT B 3HAYUTEIHHON Mepe
U3 TECYaHbIX TOpPOJA U COAEPKUT HECKOJIBKO MOIIHBIX
BOJIOHOCHBIX TOPU30HTOB (puc.1).
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Puc. 1. Teonornuyeckuii paspe3  I0Oro-BOCTOYHOI0  y4acTKa
JleGenunckoro mecropoxiaenus [1]: 1 — amumoBHaIbHBIE OTIOKCHHUS
(m1, Topd, mecok); 2 — YeTBEPTUYHBIE CYTIMHKH, TIUHBI, MMECKH; 3 —
MeprejbHO-MeNoBast TOJIa; 4 — CEeHOMaH-aIb0CKHE MTECKH; 5 — FOPCKHUE
OTJIOKeHUsT (TJIMHBI, CYTJIMHKH); 6 — JEBOHCKHE OTJIOXKEHHS;, 7 —
KBapIHUTHL; 8 — pyaa; 9 — cTaTu4ecKuii ypoBEeHb MOA3EMHBIX BOJ

[Tpu pazpaboTke kapbepa, 0COOEHHO Ha Ha4allbHOM CTaauw,
BOJIONIOHM)KEHUE U 3alIUTa OT MOBEPXHOCTHBIX BOJ| 3HAUUTEIHHO
OTCTaBaJId OT BCKPBIIIHBIX pabOT, U B CEHOMAHCKHUX IeCKax
Hayajach cypdosua. B KOTIOBaHE JIsl 3eMCHAPSAI0B 00pa30BaIUCh
30HBI BEIcaunBaHug BeicoToli 1,0—1,5 M. Boja BEIXoui1a BMeCTe ¢
IECKOM B BHJIE OTIENBHBIX CTPYH C A€OMTOM B HECKOJIBKO
KyOMUYEeCKHUX METPOB B 4ac, YTO MPHUBEJIO K 00pa30BaHUIO CHavasa
KaHaJoB, a yepe3 3—4 CyTOK — KpPYNHBIX NEUIEp W MPOBAIBHBIX
BOpPOHOK. [lmsi OopeObl Cc cyddo3ueir ObUTM  OTCHITAHBI
JpEHUPYIOLME MIPU3MBI, HO 3Ta Mepa HE Jajla pe3ysIbTaToB, TaK
KaK MPU3MbI pa3pyliaguck GuibTpyroueiics Bogou. Ilpekparuts
cyhdo3uro  ymamock TOJBKO TIOCIE€  YCTAaHOBKM  JIETKHUX
urnopusTpoB [2].

Onos3HM B MecKax HEPEAKO MMEIT BUJ OCOBOB, OIUIBIBUH
WIM TIOTOKOB, a B CIIOMCTBIX I€CYAHO-TJIMHUCTBIX TONIIAX —
OMOJ3HEN  CKOJIbKEHUsS, BblIaBiauBaHuss U T.4. Camble
pacnpocTpaHeHHbIE IPUUMUHBI ONOI3HEN — HENMPaBUIIbHAS BHICOTA
WIM KPYTHM3HAa  3aJI0OKEHUS OTKOCOB UM  HEJOCTaTOuYHas
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OCYIIEHHOCTb TOpOJ. JlOBOJBHO YAacCThIM SIBJIEHUEM CTaJIU
OTIOJI3HU Ha OTBAJIAX BCKPBIIIHBIX TIOPO/I, BEICOTA KOTOPBIX ceiuac
noxomutT o 200 M u Gomee. Tak, o4eHb KPYMHBIA OMOJ3EHB
npown3oien Ha TuapooTBaiie Ne 1 Jlebenuackoro kapbepa. B Hero
01710 yi10xeHO0 40 MJIH. M3 YETBEPTUYHBIX CYTJIMHKOB M CEHOMaH-
anbOCKUX TECKOB, MPHUYEM CYIJIMHKU cloeM 4—6 M HaMbITHl B
HWKkHeW yactu. [Ipousomenmmii onosszens, miomanpo 15 ra u
obovemom 1,8 MiH. M3, B IUIaHE MMEJ IMOYTH H3OMETPHUYHYIO,
mupkooOpazyro  gopmy. Onon3zaHue OCHOBHOW MAacChl TOPOX
npown3onwio 3a 30—40 MuH, mocie yero erie 4-5 yac HaOIIOJATHCH
HE3HAYUTEIIbHBIC cMemIeHus [3].

[Tpu moa3zeMHOM crioco0e AOOBIYU MOJE3HBIX HCKOMAEMBbIX
0COOEHHO OOJIBLIYI0  OMACHOCTb IPEICTABISIIOT  IPOPBIBHI
MOJ36MHBIX BOJ M IUIBIBYHOB B IOJ3€MHBIE BBIpaOOTKH. B
MpaKkTUKE TOPHOTO JeJla OHU MPOUCXOJWIM MHOTOKPATHO,
OPUHOCWJIM OTPOMHBIA  ymiepd W Jake NPUBOIIIN K
YEeJIOBEUECKUM KepTBaM. BoccTraHaBiMBaTh I1OCIIE€ MPOPHIBOB
BBIPAa0OTKM 4YacTo ObIBaeT HEIenecoo0pa3Ho, HX MPOCTO
3abpackiBatoT. MHOT/Ia OHW TIPUBOAST K CABWKCHHUIO TOPOJ H
00pa30BaHUIO MYJIbJ OCEIaHUS Ha TOBEPXHOCTH.

[TpopBIBEI MOTYT TPOUCXOIUTH W3 KPOBIHW, TOYBBI WU
OOKOBBIX ~ TOPOJ  MpPH  TPOXOJKE  IIAXTHBIX  CTBOJIOB,
MOATOTOBUTENBHBIX M OYUCTHBIX BBIPAOOTOK. OCOOEHHO YacTo
OHU BO3HUKAIOT, ecnu BBIPA0OTKH BCKPBIBAIOT
TUAPOTCOJIOTUYECKHE  OKHA, HM30JIMPOBAHBI  HEHAJEKHBIMHU
BOJIOYTIOPAMH, PACIIONIOKEHBI BOJIM3U BOJHBIX 00BEKTOB M CTaphIX
3aTOIUIEHHBIX BBIPAOOTOK, a TaKKe MPH MPOU3BOCTBE B3PHIBHBIX
pador.

HeonnokpaTHbie ciiydan TpOPBIBOB TOJ3EMHBIX BOJ U
IUTBIBYHOB ~ HAaONIOAANUCh B XOJ€ Ppa3pabdOTKH  YrOJbHBIX
mectopoxaeHuit  Kyszbacca, Jlombacca, 3abaiikanbs w
[TonmockoBHOTO Oacceiina, a Takke Ha maxtax KMA. Hanpuwmep,
B [IomMockoBbe Ha maxte Ne 10 mpownsomien mpopeiB, BO BpeMs
KOTOPOTO B T€UEHHE HECKOJIBKUX YaCcOB OblIa 3aTOTUICHA IUIOMIA b
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BbIpa0boTKH 0koJ0 200 M3, a Ha MOBEPXHOCTH 3eMJIH 00pa30Baiach
BOPOHKA JMAMETPOM 6 M | ri1youHoit 2,2 m [4].

Jlumepamypa
1. [ITyu BAL, Ilepyosckuii FO.M. Hexotopble cBeieHNS 00 HHYKEHEPHO-
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KMA. B c6. "Bompockl reonoruu, HHXEHEPHOW TEOJIOTHH H
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c. 20-27.
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MCKOTIaeMbIX (HAMEYEHHBIX K pa3pabOTKe OTKPBITBIM cIocoOoM) M.:
Henpa, 1966, — 160 c.
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Averkina T.I.

GEOECOLOGICAL ASPECTS OF THE DEVELOPMENT
OF MINERAL DEPOSITS IN SANDY SOILS
Geological Faculty of M.V. Lomonosov Moscow State
University, Moscow, Russia

Sandy deposits, particularly in the aquifer, greatly complicate the
development of mineral resources. Drainage of deposits has a
negative impact on groundwater and surface waters of large
areas, induce subsidence surface. The sands are associated with
geological hazard that can cause harm or risk to life: suffosion,
landslides and the collapse of the slopes of quarries and dumps,
breakthroughs of groundwater and quicksand.
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Aeepxuna T.HU.

PAIIMOHAJIBHOE UCITOJIb30BAHUE ITECYAHBIX
OCHOBAHUM TPH I'MIAPOTEXHUYECKOM
CTPOUTEJIBCTBE
Mockoeckuii 20Cy0apcmeeHHvlil YyHUugepcumem umeHu
M.B. Jlomonocosa, eeonocuneckutl haxyivmem
averkina@geol.msu.ru

Jnst palnOHAIBHOTO CTPOUTENBCTBA THAPOTEXHUYECKUX
COOpYKEeHHH (TUIOTUH, BOJOXPAHUIIUII, KaHAIOB U Jp.) Ha ECKax
CJIEAYET YUYUTHIBATh BO3MOKHBIE OCIIOKHEHUS, CBSI3AHHBIE C
BOJIONIPUTOKAMHU B KOTJIOBAHBI, MOTEPSIMHU Ha (DUIIBTPALUIO,
BBICOKOU CKOPOCTBIO pa3MbIBa, HAPYUIEHUEM YCTOMYHBOCTH
CKJIOHOB ¥ OTKOCOB, HU3KOM HecyIlel ClioCOOHOCTHIO PBIXIIBIX
IIECKOB

[TpoGnembl u 0COOEHHOCTH, XapaKTepU3yIoIIHe
CTPOUTENIBCTBO HA IECKAaX, Y Pa3HbIX TUIIOB I'MIPOTEXHUUYECKUX
COOPYKEHHI HECKOJIBKO pa3IudaroTCs.

Ilnomunvr u 30anus I'9C. B kauecTBE HX OCHOBAaHMMU
IPEIIOYNTAIOT HCIOJIb30BaTh CKaJIbHbIE WM IOJIyCKaJIbHbIE
IPYHTHI C BBICOKOH Hecyllell crnocoOHOCThIO0. B ropax pbIxiblit
MaTepuail U3 pycia U CO CKJIOHOB JIOJIMH YyAajseTcsi, a Ha
PaBHMHHBIX pekax (yHIaMeHTbl Haubojee OTBETCTBEHHBIX
OETOHHBIX COOPYKEHUH CTaparoTCsl 3arlyOMTh HUXKE IOJIOILBbI
YETBEPTUYHBIX OTJOKEHUH. Ecinm Takoli BO3MOXHOCTH HET,
OCHOBHasi  Harpy3ka nepemaercs Ha  Hux. Hawubonee
pacrpocTpaHeHHbIE MPOOJIEMBbI, KOTOPbIE MOT'YT BO3HMKATh IpPHU
HAJIMYUM B OCHOBAaHUM II€CYaHBIX TPYHTOB, cieayroume: 1)
BOJIONIPUTOKM B KOTJIOBAaHbI, 2) MOTepU Ha (UIBTpAIMIO B
OCHOBAHHWU M B 00XOJ IJIOTHH; 3) HU3Kasl HECYIIas CIIOCOOHOCTh
PBIXJIBIX AJUTFOBHAJIBHBIX IIECKOB.

C HEO00XOIUMOCTBIO CTpOUTENLCTBA TSKEIBIX
TUAPOTEXHUYECKUX  COOPY)KEHHMH Ha  IECUYaHO-TJIMHUCTHIX
YETBEPTUYHBIX OTJIOKEHUAX B Hallell CTpaHe CTOJKHYJIUCH MpHU

217


mailto:averkina@geol.msu.ru

BO3BeJeHMU Boimkckoro xackajga ruzpoysioB. MIHTepeceH onbIT
crpoutensctBa Bomwkckoir I'9C um. B.M. Jlenuna. ['maBHoM
OCOOCHHOCTBIO  MH)KEHEPHO-TE€OJIOTMUECKUX  YCIOBUH  3TOrO
TUApPOY3Ja SBJSETCS OYeHb OO0Jbllasg MOIIHOCTh IECUaHBIX
QJUIIOBUANIBHBIX ~ oTiokeHud (70-80 M), KoTopble ciyKar
OCHOBaHHUEM Bcex JieBoOepekHbIX coopyxenuit ['IC (puc.1).

1
100 150 200

0 50
Vit e Bor=)r Erle [arle [wef]n v [

Puc.1. TI'eonornyeckuii pa3pe3 OCHOBAHUSI BOJOCJAMBHOH IUIOTHHBI
Bosxckoii IaC HM. B.W. Jlennna [1]:
1 — MeTanmu4ecKui MITyHT; 2 — aHKEPHBII OHYP; 3 — TITyOMHHBIH IPEeHAXK;
4 — oOpatHbIit GUIbTp; 5 — prucdepma; 6 — CyrIIMHKA CTapUYHEIC; 7 — MECKU
MEIIKO3EPHUCTBIE TJIMHHUCTBIE IepU(EepUHHO-PYCIIOBBIe; 8 — TECKH
MEJIKO3EPHUCTBIE TUISKEBEIE; 9 — MECKH pa3HO3epHHUCTHIE pycioBeie; 10 —
MECKU Pa3HO3EPHUCTHIE C TPABUEM U TAIbKOW — 0a3alIbHBIN TOPU30HT; 11
— TJIMHBI KUHENbCKUE; 12 — HACBIITHON TPYHT.

Hns mepexBara (QUIBTPAIIMOHHOTO IOTOKA Yepe3 aJUTIOBUN U
YMEHBIIEHUs (UIBTPALIMOHHBIX MOTEPh Yepe3 OCHOBAHHE BJOJb
IUIOTUHBl  ObUIM  3a0WUTHI  IIMYHTBI, a JJIS  CHUXKCHHS
(GWIBTPALlMOHHOTO JIaBJIECHUS Ha BOJ000OE YCTAaHOBWIIM JIBa psijia
CKBa)KMH IIYOMHHOTO JIpeHa)ka, MpoiJeHHbIX Ha 15-17 M Huke
OTMETKM OCHOBaHHA. HekoTopble OCII0XHEHMsSI BO3HUKIN IIpU
MPOXOJKE KOTJIIOBAaHOB BOJOCIMBHOW IUIOTHHBI U ILTIO30B. OHU
pa3pabaTbIBaIUCh 3eMCHapsAaMH c MOCIIEAYOLIUM
MOBEPXHOCTHBIM BOJOOTJIMBOM. M3-3a 3TOro Ha JiHE KOTJIOBaHOB
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MIPOM30IILIO IJIOMAHOE PA3PBIXJICHUE TIECKOB HA TIIyOUHY 110 5—6
M. PaccmarpuBaiics Bonpoc O BbIEMKE 3THX I'DYHTOB M 3aMeEHe
OoJiee KPYNMHBIMA YHCTHIMU Tleckamu. OJHAKO CO BpEMEHEM B
pe3yibTare IJ1yOMHHOTO BOJIOTIOHM)KEHUS IPOU30LLIO
YIJIOTHEHHE PBIXJIBIX TECKOB, U HEOOXOIUMOCTh UX yJaJCHUS
ornana [1].

Boooxpanunuwa. Ilpu wux co3gaHud B pailloHax
pacrpoCTpaHEHHs II€CYaHBIX TIPYHTOB CJEIyeT Y4YUTHIBATh
CIeylollie OCOOEHHOCTH U BO3MOYKHBIE OCJIOXKHEHMS: 1)
BBICOKAsi CKOPOCTb pa3MblBa U OTCTYNAHUsI OEperoB B Mpoliecce
nepepaboTky; 2) 3HAYMTENbHBIE TOTEpU Ha (QUIbTpanuio; 2)
HoTepss yCTOMYMBOCTH CKJIOHOB 3a c4eT cypho3un uiu
Pa3KUKEHUS IECKOB.

[Teckun — TpPYHTBHI JIerKOpa3MbIBaeMble, MMO3TOMY IPOLECC
nepepadoTKu OEperoB MPOTEKAET B HUX JOCTATOYHO MHTEHCHUBHO.
Hanpumep, npu HanonHeHnn KpacHOSIpCKOTO BOJOXpaHUIIMILA B
paiione moc. Kyprak 00BoTHEHHE CIIA00BIIAKHBIX AJUTFOBUAIBHBIX
MEJIKO3EPHUCTBIX IIECKOB M IBUIEBATBIX CYIVIMHKOB BBICOKOI
LIOKOJIbHOM Teppacsl EHuces nmpuBeno Kk OTCTYIUIEHHIO Oepera Ha
paccrosinue 6omnee 400 m [2].

Camas npoOemMHas 0COOEHHOCTh CO37aHus
BOJIOXPAHWIMIL, 110 OeperaM U B OCHOBAHUHU KOTOPBIX 3aJeraroT
necku, — Gurbmpayuontvle nomepu. MOUHBIM JOMOJIHUTEIbHBIM
KaHAJIOM (QUIBTPALlMM MOTYT CIYXHTb INOTpeOCHHbIE JIOJUHBI,
3al0JIHEHHBIE XOpOILIO MPOHUIAEMBbIMU OTJIOXKEHUsIMH. Ecnun
BOJOXPAaHWINILA COOPYKAIOTCA Ha PEKax, B OINPEAEICHHBIX
reOJIOTUYECKMX  YCIOBUSIX  Jaxe  MOsBISETCS  yrposa
(GWIBTPALMOHHBIX YTEUEK 4Yepe3 MeXJIypeubs B COCEIHUE
nonuHbl. Hampumep, Takas BO3MOXHOCTh paccMaTpuBaiach Mpu
crpoutenbeTBe Mamakanckoit '9C B MpkyTckoit obnactu.

OuIbTpallMOHHBIE  MOTEpH, Jaxe HeOonblue, He
HapylIalyue peXuM paboThl BOAOXPAHMIIUINA, HHOTAA BCE XKe
MOTYT co3/1aBath Mpodiemsl. [Ilpumep ToMy — cilokHast CUTyalus
Ha 3aropckoil 'ADC, rae Bo BpeMsl CTpPOMUTEILCTBA HA CKIIOHE
BO3HUKJIO HECKOJIBKO OIOJ3HEH, CO3AAaBIIMX PEAIbHYIO0 YIpo3y
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paspyuieHust BogoBoAoB. Ha craguum skcrulyatanuu IOJIOKEHHE
yCyryOusaoch JOMOJIHUTENBHBIM OOBOJAHEHHUEM CKIIOHA 3a CYET
¢mIbTpauu W3 BEpPXHEro BOAOXpaHWMINA. PaccmarpuBanach
BO3MO>KHOCTb IT'MIPOU30JISILIMM €70 JIOXKA C IOMOILBIO IOJMMEPHON
IUIEHKM WIK [OJIMMEPHO-MUHEpaibHOro kommosuta. Ha TtoT
MOMEHT CHUTYallMI0 YJajloch CTaOWIM3MPOBATH C IOMOUIBIO
JPYroro KOMIUIEKCa MEPONPUATUI — OTCHIIKHA YIIOPHOU ITPU3MBI,
OpraHU3ali BEPTUKAIBLHOIO U HAKJIIOHHOTO APEHaXA.

OKOJIOTUYECKHE MOCHEACTBUSI CO3JAHUSI BOJIOXPAHMIINIL]
XOpOILO U3BECTHBI — TEPSIOTCS 36MEIIBHBIE PECYPCBHI, IPOUCXOIUT
NOJATOIUIEHHE M 3a00auyuMBaHuE NPUJIETAIOLIUX TEPPUTOPUM, B
pailoHe  M3MEHSETCS  MUKPOKJIMMAT. Bmecre ¢ Tem
BOJIOXPaHMIINILA perylupyoT NaBOJKM Ha peKax H
IIPEIOTBPALIAOT 3aTOIJICHUE FOPOIOB.

Kananw. llpu ux cTpouTenbCcTBE B IEeCKax HaubOosee
cepbe3Hble MpOOJEeMbl Yallle BCEro ONPEIENAIOTCS JBYMs
daktopamu: 1) HapylIeHUEM YCTOMYMBOCTU CKJIOHOB M OTKOCOB;
2) GWIBTPALMOHHBIMU TOTEPSMHU BOJIBI.

Hapywenue ycmotiuugocmu omrocoe Kananos MOXKeET ObITh
BBI3BAHO Pa3HbIMU IpuunHaMu. [Ipexae Bcero, pa3BUTHEM JIETKO
pa3MbIBa€MBIX pa3HOCTEN MEeCKOB. YeM BbIlIE CKOPOCTh TEUEHMUS,
TeM OoJibllle BHMJIOB IECKOB OYJeT TMOABEPKEHO pa3MBbIBY.
3HauuTeNbHBIE O00BEMBI pa3MbIBa, IE€peHOCAa Marepuaia |
00pa30BaHUs aKKyMYJSATUBHBIX (popM (OCTPOBOB, KOC U T.1.) —
XapaKTepHasi 0COOEHHOCTh KaHAJIOB, MPOJIO’KEHHBIX B IIECKaX.

Ha cynoxoIHBIX KaHanax OCHOBAaHUSI OTKOCOB MHTEHCHUBHO
pa3MbIBAlOTCS BOJIHAMU OT CY/AOB, a Ha IIMPOKUX IIJIecax —
BETPOBBIMH BOJIHAMU. Pa3MbIBBI IPUBOJAT K OCHIIIAHHUIO, OCOBAM,
(OpMHUPOBAHUIO MAJIBIX M KPYITHBIX OIOJI3HEH.

QDunbmpayuonuvie nomepy Ha KaHaJIax, IMPOJIOKEHHBIX B
neckax, Hen30eXHbI, MOITOMY OYEeHb Ba)XXHO Ha CTaguu
U3bICKaHUHN MIOJIyYUTh JIOCTOBEPHBIE CBEZICHHE 0
(GUIBTPAIIMOHHBIX CBOMCTBAX MOPOJ U KAUECTBEHHO BBIMIOJIHUTH
pacyeTbl IO OIIEHKE BO3MOXHBIX MoTepb. OOBeM MOTEph
YBEJIMYUBAETCS, €CJIM B OCHOBAaHWU HauMHaeTcs cy(h(o3nOHHBIN
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BBIHOC YacTHI, a B CJy4ae KOJbMAaTallMU JIO)Ka, HAOOOPOT,
yMeHblaercs. B 3acylnnuBbix paifoHax, rjie pa3BUTHI 3aCOJICHHBIE
TPYHTBI, MOXKHO OXHJATh MPOTPECCHPYIONIYIO BO BpPEMEHHU
bunbTpauio B pe3ysabTaTe BhIIIEIauuBaHUS COJICH.

MeTtonbl cokpaiieHus (UIBTPALUOHHBIX MOTEPh OOBIYHO
MPUMEHSIIOTCS JIOKaIbHO, Ha Hanbosiee OTBETCTBEHHBIX Y4aCTKaXx.
Hampumep, B 30-¢ roasl mpouuwioro Beka Ha KaHaJIe HMMEHHU
MockBbl TIOJIOOHBIE MEPONPUATHS OBUIM BBIIOTHEHBI IS
CHIDKEHHSI (PMIBTPAllMK TPH 3aKJIaJKe IIITI030B: COOPYXKAIUCH
TJIMHSHBIE TIOHYPHI (BBIIIE TOJIOBHI 1ITI03a) U 00paTHBIE GUIBTPHI
(HM>Ke TOJIOBBI 1IUTI03a).

Jlumepamypa
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2015, Ne 1 (61). T.4. — C.72-80.

Averkina T.I.
RATIONAL USE OF SANDY GROUND
IN HYDRAULIC ENGINEERING
Geological Faculty of M.V. Lomonosov Moscow State University,
Moscow, Russia

For the rational construction of hydraulic structures (dams, reservoirs,
canals, etc.) on the sands should take into account the possible
complications associated with inflow into the pits, filtration loss, high
rate of scour, disruption of the stability of slopes, low bearing capacity
of loose sands
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Abakymosa A.H.

KOJIEBAHUS KJIMMATA B KASAXCTAHCKOM
AJITAE U OCHAJIJIIAIUU TPOITMYECKOI'O OKEAHA
KI'V «llxona-nuyeii Nel» 2.Puooep, BKO
a_abanya@mail.ru

B nannoit paboTe paccMaTpUBaIOTCS BOIIPOCH BIUSHUS
TUXOOKEaHCKOro TeueHus Dnb-HuHbo Ha KonebaHus kiumara
Kazaxcranckoro Anras. Y CcTaHOBIEHO, UTO B TOAbI IPOSBICHUS DJIb-
Hunbo Ha naHHOH TeppUTOpUH HAOIIOAAIOTCS TeMIepaTypHbIe
aHOMAJIMKU, HU3KasA BOAHOCTb PEK U KaK CJICACTBHUC U3MCHCHUC
OTJIENBHBIX KOMIIOHEHTOB MIPAPOJIBI.

Kazaxcranckuii Anrail HaxoauTcs B IIEHTpe A3MATCKOro
CYOKOHTHMHEHTA U IOYTH PAaBHOYIAJIEH OT BCEX YEThIPEX OKEAaHOB.
Ho, HecMoTps Ha 3TO, KJIMMAT 3TOr0 PErMoHa BO MHOI'OM 3aBHCHUT
OT TIJO0AIBHBIX LMPKYJSALHOHHBIX IPOLECCOB aTtMochepsl U
MupoBoro okeana. EcTb TeueHuss B MHUpPOBOM OKeaHe, POJIb
KOTOPBIX MWCKJIIOUUTENBHO BEJIMKA W IIOCJIEICTBUSA  HOCAT
karacTpopuyeckuil xapakrep. OJHUM U3 HUX BIIAETCS (PEeHOMEH
Onp-HUHBO, KOTOPBIH MOXHO CYMTATh «OTBETCTBEHHBIM» 3a
Oospiyro yacTh Quiykryanuii kinmmata Kaszaxcranckoro Auras.
Bo3nukHoBeHne Onb-HUHBO sBISETCS CIEICTBUEM OCIAOICHUS
naccatoB, (GoOpMHUpYIOUIMX TmaccatHble TeueHus CeBepHOro u
IOxHOrO Monymapui, OTTOHSIOIUX MPOTPETHIE TOBEPXHOCTHHIE
BOJBl OT 3alaJHbIX MOOEpeXuil MaTepUuKOB K BOCTOYHBIM. B
Tuxom okeane — ot Oeperos FOxHolt AMepuku k okpanHam FOro-
Bocrounoit Aszumn.

Bnusinue IIPOLIECCOB Onp-Hunbo Ha KJIMMaT
Kazaxcranckoro Anras TakKe OCYIIECTBIISIETCS MOCPEICTBOM
[acCaTHOM LUPKYJSAuH, Kak ¢ CeBepHON ATIIAHTHKH, TaK U C
Tuxoro oxeana. HecomHeHHO, MPOHUKHOBEHHUE 3allaHBIX BETPOB
¢ Tuxoro okxeaHa 3aTpyqHSIOT ropHble MaccuBbl. M Bce xe
BJIIMSTHUE 3TUX TEYEHHH OIIyIIaeTcsl B HAIlleM PETHOHE.
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Jna npumepa paccmorpuM 1997 ron, Havano pa3BUTHS
OlHOro wu3 cwibHeWmux Onb-Hunbo. Ilo skcTpemanbHbIM
OTKJIOHEHUSIM B HCTOPUU METEOPOJIOTHH 3TOT TOJ IMOOWUI BCe
pekopibl 3a nocaeauue 20 jeT.

B mapre MmoBCEMECTHO OTMEUYEHO MOBBIIIEHUE CPEAHEN
JeKaHoN Temnepatypsl Ha +3-4° C.

B anpeie B Y cTp-KameHOropceke 3aperucTpupOoBaHbl YETHIpE
abcomoTHRIX MakcuMmyMma. Hampumep, Temnepatypa Bosayxa 21
amnpestst coctaBmiia 28° reruia. [locneanuit pa3 mogqoOHOE OTMEYEHO
B 1967 roay (ron passutus Jla-Hunbs). 27 mas BoepBble mocie
1955 rona aGcomOTHBIN MaKCUMyM cocTaBuil 32° tera. [1]

JletoM OBUIO HOpPMaIBbHO JKAPKO M aHOMAIBHO CYXO.
Ocanxos Bbinaiio ot 40 10 70% ot HOopMBI. Bee neTo coxpansiiach
BBICOKAs [10’KapHAasi OMAaCHOCTb.

OceHbI0 KOJIMYECTBO BBINABIIMX OCAJKOB COCTaBUIIO BCETO
ot 10 1o 20% ot HOpMbI. B OKTsSIOpe B perroHe oTMe4YeHbl MATh
abcomoTHhIX MakcumymoB. Hanpumep, 7 okts0ps  Oblia
3aukcupoBana Temmeparypa 27° temna, 8 okTsops +29° C.

K koHIly oceHM cHera Ha TEPpPUTOPUU HE ObLIO. 3aTO B
HOsIOpe B HEKOTOPBIX paiioHaX BBIMAO0 OT OJAHOM JI0 MOYTU TPEX
MecsTuHbIX HOpM. A 3umoii 2000-2001 rogoB cHera BbIAJIO B JIBa-
TpHU paza Oomblle, 4eM OOBIYHO 3a roj. 3amachl BOJBI B peKax
UYepwnsiit Uptein, Kansmxup, byxrapma, Typrycyn, Yins6a u Yoa
npesblci HopMy OoT 50 1o 80%. [2]

C rogamu pasutHe Oib-HUHBO CBSI3aHBI HU3KHE CYMMBI
aTMOC(EpPHBIX OCaJIKOB IO METeoCTaHLHUsAM pernona. Ocoboii
3aCyIUIMBOCTBIO oTMeueHbl: 1951, 1974, 1982, 1983, 1986 u 1979
IT. (pUCYHOK 1).

[Tocnenuuii rog ObUT XapakTEepPeH BHICOKOM 3aCyIITUBOCTHIO
HE TONBKO i perrnoHa Kazaxcranckoro Anras, HO U OOIIHPHBIX
tepputopuii Monroauu, Ceseproro Knras, riae nepecsixaim Jaxe
KpPYIHBIE PEKH.
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Puc. 1. KosimuecTBO 0cagKoB: CpeHEro10B0e — BePXHsis JIMHUS, 32
XOJIOTHBII MepHo — CpeAHss, 32 TelIbIil MepUoI — HUKHSS.

JlocTaTOYyHO XOpOIIO COOTHOCSATCA MAaJOBOJHBIE TOJAbI B
Oacceitne BepxHero Mpteima ¢ rogamu pazsutus Dinb-Hunso. B
YaCTHOCTH, HH3Kasg BOJHOCTH Ha MHpTeime y T. VYcTb-
Kamenoropcka ormeuena B 1910, 1918, 1927, 1951, 1963, 1965,
1974, 1982, 1986, 1996, 1997 rr. B 1974-1983 rr. npousomnuio
pe3KOoe CHWKEHHWE TMPUTOKA K BOJOXPAHWUIHUINAM KPYITHBIX
cubupckux ['DC, Bximouas U BojoxpaHunuie byxrapMuHCKOM
I'9C, uro mpuBeNno K 3HAYUTEIHLHOMY COKPAIIEHHUIO BBIPAOOTKH
DIIEKTPOIHEPTUU U CHIKEHHUIO €ro PHIOOTPOYKTUBHOCTH.

B pesynbrare KkojeOaHus ~KJIMMata BO3HUKAOT |
HKOJOTUYECKUE TOCIEJACTBUSA, KOTOPBIE MPOSIBISIOTCS B BUIE
pPa3IMYHBIX HAPYIICHWH B SKOCHCTEME. B pesyibTaTe BBICOKHX
TEMIIEpaTyp U MaJloro KOJIMYECTBa OCAJKOB JIETOM IMPOUCXOAUT
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HEIPOU3BOJIbHOE BO3TOPAHUE JIECHBIX MacCUBOB pernoHa. Toabko
3a mepuon 1997-2001rr Ha TeppuTOprn OBLIO 3aPETHCTPHUPOBAHO
364 mosxapa oOmeit mromanpio 186,1 Thic.ra, U3 HUX Cropeio u
noBpexaeHo 1195,3 THIC. M JIECA.

B necax akTMBHO CTainu INPOSBIATHCS O4Yard BpEIUTENEH
Jieca CHOMPCKOTO MIENKOMPSa, CTBOJIOBBIX BPEAUTENEH U IPYTUX.
[IpyunHamMu, BBI3BaBIIMMHU HUX MacCOBOE pPACIPOCTPaHEHUE,
SIBIJTUCH:

- HajTmuue OOJNBIINX IIoNIaiel HEOCBOSHHBIX rapei 1997-2001r.;
- MHOTOJIETHSIA 3acyXa C MOHUKEHUEM YPOBHS TPYHTOBBIX BOJI U
KaK CJIEJICTBHE Oca0iIeHne 3aIUTHBIX (DYHKIIHUH Jieca.

2016 ron - Hayano pa3BUTHS CUIIbHEHIIEro Dnb-Huubo.

DTOT TOA OBLT CaMblM TEIUIBIM 33 BCIO HCTOPUIO
HAOJIO/IEHUI COTJIaCHO BCEM OCHOBHBIM KOMILIEKTAM JaHHBIX O
r7100aTbHOM MPHUITOBEPXHOCTHOM TEMIIEpaType.

3uma 2015-16 rr. Ha TEpPpUTOPUH PACCMATPUBAEMOTO
peruoHa ObUla CPaBHUTEJIBHO TEIUION, 3HAYUTENIbHBIE MOPO3BI
HAOMIOIATNCh TOJIBKO OJMH pa3 3a 3uMHUN nepuoa. CpemHsis
aHOManmus TeMIepaTypsl coctaBuna +2,6°C. B despane mHeMm
ObUIO TEmsI0, MHOTJa TeMmIleparypa BO3[yXa MHOJHMMAiach J0
MOJIOKUTEIBHBIX TEMIIEpaTyp, MOAITOMY Ha OOOYMHAX IOpPOr U
IOKHBIX CKJIOHOB TMOATauBajo. Y UB HauuHaIM HalOyxaTb
pPenpoAYKTUBHBIE TIOYKHA B TO BpeMsl, KaKk Ha 3eMJIe elle JIexall
3HAYUTEIbHON TOJIIMHBI CHEXHBIH TOKPOB (IO  JITAaHHBIM
(deHonmornyeckux HabOmoneHud Ha Meteornocty «bemas YoOay,
KOTOpBIM pAacIOJIOKEH B HMKHEM IIOSICE TOp Ha BBICOTE OKOJIO
1000 m.)

3umHMHA ce30H 2015-2016 rT. 10 KONMMYECTBY BBINABIINUX
0CaJKOB ObUI 10CTAaTOYHO BIaKHBIM. KonmuecTBo ocagkoB ObLIO
Ha 40 - 60 % BbIllIe HOPMBI, a BOT BeCHa ObLIa paHHsIsI, HO OUEHb
3aTsHKHAsT M XOJIOJHAs, HECMOTpsS Ha OOILIyI TEHIEHIUIO
MOBBILIECHHS TEMIIEPATYPHI.

AHanu3 JaHHBIX M0 TEMIEPAType BO3/IyXa U aTMOCPEPHBIM
ocagkaM i cT.JICHMHOrOpCK IOKa3bIBa€T, 4YTO B TOJbI C
nposieHueM Onb-HuHbO U ero 3axmounTenbHON (asel — Jla-
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Hunbs mpoucxomut nectabunmsanus — 3amaJHO-BOCTOYHOTO
nepeHoca B Tpornocdepe U yCUIeHne MeKITUPOTHOrO0 0OOMeHa, 4T
B 3aBUCUMOCTH OT MOCTyHAlolled BO3IYIIHOM Macchl OyAeT
dbopMHUPOBATH TE WJIK UHBIE TOTOIHO-KIMMATUYECKUE YCIOBHSL.

Tak mnpu pa3BUTHUH MEKIIUPOTHOTO OOMEHA IO THUITY
C.I'.s1.Banrenreiima — A.A.I'upca, 3a cueT MOBBIIICHHBIX 3UMHUX
OCaJIKOB MHOIOJETHUH pacxox Boael HMpreima y r.Ycers-
KameHoropcka, B cpeaHeM, coctaBun 681 wm/c. [Ipu
npeoOJIaaHuu IUPKYIAIHMOHHBIX TpolieccoB mo tumy E ero
CPETHEMHOTOJICTHHH pacxo ObLI paBeH 597 Mm/c. Emme auxe cTok
HpThima B cMEMAaHAYIO IUPKYIAIHOHHYI0 210Xy E+C — 578 m¥/c.

Xapaktep — peanmmzanuu  3ddekra  Onp-Hunbo B
paccMaTpuBaeMOM pErMOHE €Ile HE COBCEM sICEH U Tpelyer
JaIbHEUIIEro U3y4eHHUS.

Jlumepamypa:
1. Muxeesa H. Cunontuueckue uyneca — 97 / H.MuxeeBa //
Pynubrit Antait — 1997 — 30 nexaGpst
2. Bocrouno-Ka3zaxcranckast o6yacts: 0ombias Boga — OoJbIas
6ena // Dxcnpece K — 2001 — 14 anpens
3. Ckaxos H.A. Otrenenu u mopo3sl B Kazaxcrane / H.A. CkakoB
—A.: Casar, 1984 - 173 C.

Abakumova A4.N.
CLIMATE FLUCTUATIONS IN THE KAZAKH ALTAI
AND OSCILLATIONS OF THE TROPICAL OCEAN
KSU "School-Lyceum Nel" Ridder, East Kazakhstan

This paper examines the effects of the El Nifio Pacific Current on
climate variations in Kazakhstan’s Altai. It was established that
during the years of EI Nino manifestation, temperature anomalies,
low water content of the rivers and, as a result, changes in
individual components of nature are observed in this area.
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banpaxoe H.A.

OLHEHKA HEOTEXUMHNYECKOI'O 3AT'PA3ZHEHUSA
HA TEPPUTOPUM YEYEHCKOW PECITYBJIMKH
Yeuenckuii 20cy0apcmeeHHblll YHUSepcumem
idris-54@mail.ru

B crarbe naercs xapakrepucTika He)TeXUMUYECKOTO
3arpsi3HeHus Teppuropun YeueHnckoil Peciydnuku, kotopas
OTHOCHUTCS K TEM PETHOHAM KOTOPBIE TIUTEIBHOE BpEMs
MOJIBEPTalOTCA TEXHOTEHHOMY BO3/ICHCTBHIO He(hTe100bIBarOIICH
u HeprenepepabaTbiBarollel MPOMBIIUIEHHOCTEH. AHAIN3
II0Ka3aJjl, YTO HECMOTPS Ha TO, YTO 00BEMBI TPOMBIIIJIEHHOT'O
IIPOU3BOJICTBA CHU3WINCH 3HAYUTEIIBHO, OHAKO HAKOIUICHHBIE
OTXOJIbl HE(PTEXMMUYIECKON OTPACIIH BCE €IIe MPEICTABISIOT
CEPbE3HYIO YTPO3y I IPUPOAHOH cpeabl YeueHcKkon
PecryOnukwu.

Teppuroputo Ueuenckoit PecryOnnku, HECMOTPS Ha HU3KHUI
YPOBEHb MPOMBIIUIEHHOTO MPOMU3BOACTBA, MO PAAYy HPUUHH
MOXHO OTHECTH K TEPPUTOPHH C BBICOKOM CTETNEHBIO pHCKA
3arps3HEHUs JMOKCUHAMHU u JTUOKCHUHOMOI00HBIMU
TOKCUKAHTaMU:

— (ponTaHuUpyronye HePTIHBIE CKBAXHUHBI, B TOM UYUCIE U
ropsiiye, MOCIAEACTBUS aBapHil Ha KOTOPBIX JIMKBUIUPOBAIHCH
KpaliHe MEJUICHHO;

— 3arpsi3HEHHbIE HEPTHIO TEPPUTOPHH, PACIIOJIOKECHHBIE B
BOJIOOXPAHHBIX 30HAX MU BOJAOCOOPHBIX IUIOMIAAX pek Tepek u
Cynxa;

— C HapylIeHHEM  BCEX  BOJIOOXpPAHHBIX  HOpPM
(GYHKIMOHUPYIOT KyCTapHbIE YCTAHOBKH 1O TIepepadoTKe HePTH 1
HE(PTSIHOTO KOH/IEHCAaTa, npu 170'¢ JTUKBUIAITT
MPaBOOXPAHUTEIHHBIMA ~ OpPTaHAMH  TaKXKe MIPOMCXOTUT
BO3ropaHue He(pTerpoIyKTOB;

—tromankd Nel m Ne 3-4 MexaHMYeCKHUX OYUCTHBIX
COOPY’KEHH, pacroyioxKeHHbIe B 3aBOJICKOM paiioHe T. ['po3Horo.
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CymiecTByeT peasibHas yrpo3a MOCTYIUICHHS CKONHMBIIMXCS B
npyAax-HaKOMUTENsAX HepTernpoaykToB B peky CyHxKYy;

—HAKOIUICHWE TEXHOTCHHBIX HEe(TEMPOIyKTOB B KOJOIIAX,
BBIPBITHIX C LEIbI0 UX KYCTapHOU NT00BIUN;

—TIOBCEMECTHO  OBITOBOM  MycOp  CKJIagupyeTcs Ha
TEPPUTOPUU HACEJICHHBIX MYHKTOB, Oepera peK MpeBpalleHbl B
MYCOpHBIE CBAJIKU. MycOp HE BBIBO3UTCS, a C)KUTACTCS B MECTax
CKJIQJINPOBAHMUSI.

Ot60p npob BOJ U JAOHHBIX OTJIOKEHHUH MPOBOAUTCS B 12
ctBopax Ha pekax Tepek, Cynxka, Apryn, Jlxanka, benka u
Hedrauka. ConepxaHue OpraHMYeCKUX COEIMHEHUH B BOJE U
JTIOHHBIX OTJIOKEHUSIX OTIpeAEISIOCh Ha XpoMaTo-
MacCreKTporpaguueckol  cucremMe  QUPMBI  DJDKUICHT  C
nerekropom MSD 5973 B ruapoxumudeckoi nadoparopuu OI'Y
«llenTpBOIpECYPCHI» PCO-A. Pacuer KOHIICHTpaluu
OoOHapyXEeHHBIX BEIIECTB MNpou3BoAuWics 1o MeTtoguke MVYK
4.1.663-97 ¢ mnpuMeHeHWEM CTaHmapra — arcHapreHa ¢
koHIeHTpanuen 200 Mxr/cm3.

[Ipou3BeneHa  KauecTBEHHass  OLIGHKA  COJEPIKaHHS
pa3IMYHBIX OPTaHUYECKUX 3arpsi3HUTENEH, pe3ylabTaThl KOTOPO
npuBe/ieHbl B Ta0.1 B TOHHBIX OTJIOKEHUAX UACHTU(DUIIUPOBAHO
23, a B BOIHBIX OOBEKTax 19 opraHuyeckux CoOeIUHEHUI
AHTPOIIOTEHHOTO TMPOUCXOXKACHHUS. B wHcclieqoBaHHBIX Mpodax
O0OHapyXeHBI: XO0C (xmopbenzomn), KOMITOHEHTBI
BBICOKOOKTAHOBBIX OCH3WHOB, TSDKEIBIX JW3CIBHBIX TOIUINB,
n00aBOK K MOTOPHBIM TOIUTMBaM (OPTO-KCHIION, STUIOEH3O0I,
2,6,10-TpumeTniieKaH, H-7J€KaH, 5- (dbeHnngonexan),
KOMIOHEHTHI HedTel u pacTBopuTenei (m3oOyrwmmanerar, 1.3-
ouc-(3-penokcudenokcn) 6en3oi) u T.4. [1]
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Tabauua 1

Opranuyeckue BemecTBa, 00HaApPYyKeHHbIE
B BO/I€ M IOHHBIX OTJI0KEHUSAX

Bona

| CpynT

Peka Tepek c. Bunorpagsoe

1-muknorexkcan-1-
KapOOHOBOM KUCIIOTHI 4-
1
S AUMETHII-3-0KCOTE€KCHII
METHJIOBBIH 2(up;
mulyTrgTaNaT;
reKcaieKaHoBast
KHUCJIOTA; CKBAJICH;
Karposaktam; 1.3-0wc-
(3-henokcudenokcu)
OeHzoun

1-Merunuuknonenranon-1; 3-I'ekcaHon;
3-reKcaHoJ1; 2-TeKCaHoJ; ATUIIOBBIH Aup
OKTaJ€KaHOBOM KUCJIOTHI; dTUIIOBBIN
3¢up renTancKaHOBO KHCIOTHI;
STHJIOBEIH A(Up NEHTaICKaHOBOU
KHCJIOTBI; 3TUIIOBBIN 3up
TETPaIeKaHOBOM KHUCIIOTHI; ITUIOBBIN
3¢bup 10JICKAHOBOW KUCIOTHI; THIOBBIA
3¢bHp EKAHOBO# KUCIOTHI; ITUIOBBIN
3¢ up HOHAHOBOW KHCJIOTHI; STHIOBBII
3¢hup HEHONMTPOHUOHOBOM KHCIIOTHI;
KalpuJIoBasi KUCIOTa

Peka Tepek c. CrenHoe

CkBajeH, cepa
OKTanIpuiecKasi,
nubyTtmndranar,

STUT'€KCUIIOBBIN 3up
(hraneBoil KHCIOTHI,

OTundeH30, reKcaieKaHoBasl KUCIIO0Ta,
cepa (S8)

Peka Cynxa c. Anxan-Kana

Honanosas kucnora,
HOHUJIOBBIH allbICT I,
quMmetmidranar,
n300yTHIALIeTAT,
OCH3WIIIIPOTIMIIOBBIN

a¢up

3-MeTuiImneHTano, OpTo-Keuion, 2-4,
TONYWJICHIUH30IIHaHaT, cepa (S8)

Pexa Cynxa, r. I'po3sbiii Moct ya. A. lllepunosa

Anpda-amupuH,
HOHMJIOBBIN aJbJETH]]

Tomyom, cepa (S8), cepa (S6),
(deHuTyHaeKaH

Peka Cynxa, T.

I'po3usblil MocT yi1. )KyKoBCKOro

5-penungonexas,
CKBaJICH, TaMMa-

2-TIPOTICHOBO# KUCIIOTHI 2-METHII-2-
[2,3,3a4,7,7a (rekcoruapo-4,7-MeTaHo-

CUTOCTEPOII, 1 H-nHeHm)| oKCH 3THIIOBBIN 3¢Hp;
IUATHAQTANAT, 2H-6eH3uMuaa301-2-04, 1,3, turuapo-5-
JUMETHIOYTaHOI-2; MeTUIT; 2,4, TOMyWJIeH INU3UITNAHAT;
n300yTHIaLeTaT xyiopOeH3or; cepa (S8)
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6 Peka Cymka ct. [leTponaBinoBckast

N3ob6yTmnanerat Cepa (S8); 6pomben3om; Toyor; 3-
TeKCOHOH, 1-MEeTWIIINKIIONEHTAaHOI-1;
0en304-1,3-0mc-[3-heHokcup eHOKCH]

7 Pexa Cymxka c. bparyHst
N3obyTmnanerat 3-Merunnenranon-2; 1-
Mertmnmnukinonenranon-2; 3- ['ekcanon
8 Pexa Hedrsiaka, MocT a/t I'po3HbIii — ct1. [TeTponaBioBckast
Wzobyrumnanerar; 3- I'excanoH; 2- ['ekcaHOH;
CKBaJICH; H-JICKaH; OPTO- 1-merunuukionenranoin-1; 2,6,10-
KCHJIO; TpUMeTHIIeKaH; cepa (S8); 2-

MIPOIICHOBOW KUCIIOTHI 2-MeTHII-2- [2,3,3a
4,7,7a (rekcoruapo-4,7-metano- 1 H-
WHJICHWI) | OKCH 3THJIOBBIH 3 uUp

9 Pexa ApryH, r. ApryH ¢ Mocta 1o tpacce I'po3Hnslii I'ynepmec
CKBaJieH; HOHUJIOBBIH Cepa (S8)
aAJIbJICT U]

B KOJIMYeCTBEHHOM OTHOLUEHUHU PE3YJIbTATHI UCCIIEI0BAHUIM
MOKa3aJIM HEOXXKUJIAHHO HHU3KOE COJACpKAHWE OPTraHMYeCKHX
3arps3HUTENEH B BOJE U B JOHHBIX OTIOXKEHUSIX. O4EeBUIHO, ITO
CBSI3aHO C THAPOJOTUYECKUMH XapaKTEPUCTUKAMU TOPHBIX PEK, a
TaK)K€ HE3HAYUTEIbHBIM  KOJIMYECTBOM  HEMOCPEICTBEHHBIX
cOpOCOB B TIOBEPXHOCTHBIE BOJHBIE OO0BEKTH. Kak yxke
oTMevanoch, nup@dy3Has cocTaBusiomas W TMOBEPXHOCTHBIE
CMBIBBI CTQJI OCHOBHBIMU MCTOYHHMKAMU TOCTYIUICHUS BPEIHBIX
BEIIIECTB B BOJHBIE OOBHEKTHI.

Tem ne Mmenee, B peke CyHxka OOHapyX eHO 3aMETHO
BBICOKOE COJIEp’)KaHHE OPTraHWYECKUX BEIIECTB MO CPaBHEHUIO C
IpyruMH pekamu. B mepuoj mpeasiayniero oOcienoBaHHUS B
JOHHBIX oTnokeHusix pexu Cynxka cogepxanue [IXb cocraBmio
or 12,1 mo 58,2 wkr/kr. Ilpu STOM  KOHIIEHTpaIus
BBICOKOMOJIEKYIISIpHBIX n3omepoB [1Xb mocturana 8,1 mkr/kr, a
HU3KOMOJIEKYJISIpHBIX u30MepoB — 38,1 mkr/kr. Ho mpu 3tom
BOXHO  OTMETHTh, YTO  OJHOBPEMEHHO B  3HAYUMBIX
KOHIeHTpanusax oOHapyxuBanuck XOC — mectummasr AT u

JAE.
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B mpo6ax Bogsl pexku Cynxa, oroOpanueix B 2003 romy,
npeobiiajaloT KOMIIOHEHThBI PACTBOPUTENICH, AU3EIbHBIX TOIUIUB,
HedTelt (numetuOyTaHon-2, 5-peHungonexan, n300yTUIANETAaT),
B TpyHTaxX  —  KOMIIOHEHThl ~ WHCEKTULHUIOB  psAna
JULMKIIONEHTaUCHA, PacTBOPUTEIIH, TSDKEIIBIX AT,
KEpOCHHOTA30MJIeBbIX  (pakumii, OeH3uHOB, HepTend (2-
IPOTICHOBOM KHCIOTHI 2-MeTu-2- [2,3,3a 4,7,7a (rekcoruapo-4,7-
MeTaHo- 1 H-unienun) | okcu 3TUioBbIi 3¢up, )

B mpobax peku Tepek Takke MPUCYTCTBYIOT KOMITOHCHTHI
uedreii (1.3-6mc-(3-penokcudenokcu) 6EH301) PACTBOPUTETIEH.

W3 MaIbIX pex OpraHndecKue BerecTBa OOHAPYKECHBI B peKe
Hedtsanka: B mpobax BOJAbI — KOMIIOHEHTBI PacTBOpPHUTENEH U
MOTOPHBIX TOIUTUB pactBopureiei (M3o0yrTunanerar; H-IeKaH;
OpPTO-KCHJIIOI;); B Mpo0ax IpyHTa — KOMIIOHEHTHI aBTOOCH3MHOB,
WHCEKTUIUAOB psga aumukioneHraauena (3- I'ekcanon; 2-
I'excanon; 1-merunuukinonentanon-1; 2,6,10-tpumernnaekan;
cepa (S8); 2-mpomeHOBO¥ KUCIOTHI 2-meTHia-2- [2,3,3a 4,7,7a
(rekcoruapo-4,7-metano- 1 H-unaennin)] okcu 3TUIOBBIN dup).

B xoyimuecTBEHHOM OTHOIIIEHUU MaKCHUMAaTbHOE KOJTUIECTBO
OpPraHMYECKUX BEIIECTB MPUCYTCTBYET B TpyHTax pekn Hedrsaka
u pexu CyHxka B I. 'po3HOM.

B npupoaHbIX BOJaxX OCHOBHOE KOJWYECTBO OPTaHMUYECKUX
COCIMHEHUN H3-3a MaJIOM PAacTBOPUMOCTH aCCOLUHUPOBAHO C
B3BECHIO, B COCTaBE KOTOPOU OHH TPAHCIIOPTUPYIOTCS TEUCHUSIMU,
MOTTAIAI0T B JIOHHBIC OTJIOKEHUS WIIM BKITFOYAIOTCS B IHIIEBYIO
1EIb.

Heob6xoauMo OTMETUTh, YTO TPAKTUUECKH IS BCEH
OCHOBHOIl MacChl OpPraHMYECKHX BEIIEeCTB, OOHApPYKEHHBIX B
BOAHBIX oOOBekTax YeueHckod PecnyOnmuku, mnpenenbHO
JOTTYCTHUMbIE KOHIICHTPAIIUU HE YCTAaHOBJICHBI.

Jlumepamypa
1. Manmaes X.3., Baiipakos H.A., I'akaes P.A. 3arps3HeHue
HEPTENPOJYKTaMH BOJHBIX OOBEKTOB Up W HMX COCTOSHHE (Ha
npuMmepe ydactka peku Tepek) /B cOopHuke: DKonoruyeckue
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Bajrakov I.A.
EVALUATION OF OIL-CHEMICAL POLLUTION IN THE
TERRITORY OF THE CHECHEN REPUBLIC
The Chechen State University

The article describes the oil-chemical pollution of the territory of
the Chechen Republic, which belongs to those regions which for
a long time subjected to the tolerance to the impact of the oil and
petroleum industries. The analysis showed that in spite of the fact
that industrial production declined significantly, however,
accumulated waste petrochemical industry still pose a serious
threat to natural Wednesday in the Chechen Republic.
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Bawanosa T.B%, 'apmvuues B.B.?
IPUPOJHBIE ITOKAPBI B MPKYTCKOM OBJIACTH U
HUX IKOJOI'NMYECKHE MMOCJIIEACTBUA
"Mockosckuii 2ocyoapcmeennviii ynusepcumem umenu
M.B. Jlomonocosa. I'eoepaguueckuii hakynomem,

2 UprymeKutl HayuoHanbHbIIE MEXHUYeCKULl YHUBEPCUMem
WTV_53@mail.ru; 2diamant1959@mail.ru

OxapakTepr30BaHa CUTyalHs ¢ IPUPOJHBIMU MoxkapaMu. OLeHeHbI
00BEMBI, COCTaB M CTENEHb TOKCHYHOCTH 3aJITIOBBIX BHIOPOCOB B
aTMoc(epy a Takke BeTMINHA KHCIOPOTHOTO Je(UIINTa KaK
pe3yibTaTa rOPCHUA U YHUYTOXKCHUA €TI0 IIPOAYLCHTOB.

HeratuBHble sKomormdeckue APQPEKTs  MPHPOTHBIX
H0XapoB B 000OLIEHHOM BHJIE COCTOST B: 1) MPOJOIKUTEIBHOM
3arps3HEHNE aTMOCQEphl MPOTYKTaMU TOPEHUS Ha YKOJIOTHUECKU
U COLMAJIbHO 3HAYUMBIX IPOCTPAHCTBAX; 2) JUIUTEIBHOM
cHIKeHNMH OumochepHbIX (QyHKIUMI TeppuTOopHHM 3a  CUET
COKpAIlleHUs IUIOMAaa HanboJiee MPOAYKTHBHBIX 3KOCHUCTEM; 3)
YXYALIEHUU 370pOBbsI HAcEJIEHHWs M MaccoBOW rulenu (ayHsl.
Ot 3hQexTsl HaxomATCd B NPSAMOHM CBSI3U C KOJIMYECTBOM,
CE30HHBIM  paCIpeleleHUeM W HEKOTOPBIMH  JIpYTUMHU
XapaKTEePUCTUKAMU MPUPOAHBIX OXKAPOB.

Wpxkytckas obnacte pacnosiaraeT yHUKaJIbHBIMU JIECHBIMU
pecypcamu. [1o naHHBIM rocyJapCTBEHHOTO JIECHOTO PEecTpa Ha
01.01.2018 r. mMOKpBITBIE JIECHOM pPACTUTEIBHOCTHIO 3EMIIU
3aHMMarOT 64 MIIH ra, 4yTo coctaBisger 82,6 % OT TeppUTOpUU
obnactu. [1]. Jleca MWpxyrckoii o005acTé XapaKTepU3YHOTCS
BBICOKOW  T'OpIOYECTbIO, IOCKOJBKY B HHUX  aOCOJIIOTHO
npeo0IagaroT MOKapOOoIacHble XBOWHBIE HacaxaeHus (0. 90%
IUIOINAAM, TOKPBITOM 1ecoM). [ToMUMO COOCTBEHHO JPEeBECUHBI B
MoKap BOBJIEKAIOTCS JiecHble roproune wmatepuansl (JITM) —
KyCTapHMKH, oniasl (B T.4. — BAJI)KHHUK, IIUIIKN), THU, CyXasi TPaBa,
HAIIOYBEHHBIN MOKPOB U TOPHOMOUBHI [2].
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Cpennee 3a nepuon 2011-2018 rr. KOJIUYECTBO JECHBIX
1o>kapoB Ha TeppuTopun Mpkyrckoit obmactu — 1281,7 en., odmas
mwiomaas noxapos — 4054 teicra (0,6 % JIECOMOKPBHITOM
wiomaan). OnHaKko peajbHas IUIOIMIA[b CO3/IaHUS HETraTUBHBIX
IKOJIOTHYECKUX 3(P(PEKTOB NPUPOAHBIX MOKAPOB HECKOIBKO
0oJbIIe, T.K. COOTBETCTBYIOIIEH BEJOMCTBEHHOMN CTAaTUCTUKON HE
YUNTBHIBAIOTCS Kak Moxapel ropenue JII'M B cenuTeOHOH,
nanaAmapTHO-PEKPEallMOHHON, JIECOMAapKOBONH M MPUTOPOIHON
30HE TOpPOJOB M HACEIIEHHBIX IYHKTOB, a Takke Topd u
Topdomnousbl. C UX Yy4eTOM Cpe/lHerojoBas IUIOIIAb IOXKapoB
Bo3pacTtaer Ha 60 ThiCc. Ta. AOCONIOTHO MPEOOIaTAI0T HU30BHIC
MOKapBhl.

[ToxxapoonacHblif MepuO Ha MPHUPOAHBIX TEPPUTOPHSIX
mutes B cpeaneM 170 mHeilt (¢ cepenuHbl anpens A0 CEPeIUuHBI
HOs10psT). 60% Bcex MOKapoB MPUXOAUTCS HA Mal-UIOHb. Pe3kuit
CIa/1 YaCTOTHI MMOKAPOB OTMEUAETCS K KOHILY JIeTa — Haualy OCEHU
(3a mepuwox aBrycT-HOsIOpr — 12% Bcex MOXapoB), YTO HE B
MOCIIEAHIOI0 OYepeb CBSI3aHO C CE30HHBIM paclpeaesieHueM
atMocepHbIX ocanakoB. CpenHerozoBas Macca BBIOPOCOB
3arps3HAIOIIMX BELIECTB, B PE3YJbTAaTe MPHUPOAHBIX II0XKApOB,
3aropanuii cocrasisier 15,2% cpeaHerooBoil Macchl BEIOPOCOB
OT CTallMOHAPHBIX UCTOUHUKOB 3arpsizHeHus [I"ocaoki]

KonmuuecTBeHHass  oleHKa  MacmTabOB  HETaTMBHBIX
DKOJIOTMYECKUX  BO3JEHUCTBUN  BBINOJHEHa  HAa  OCHOBE
YKPYITHEHHBIX [MOKa3aTesel coctaBa U Beca (00bemMa) CropeBLINX
MaTepHaloB, a Takke Ha 0a3e KCIEePUMEHTAIbHBIX JaHHBIX O
COCTaB€ M KOJMYECTBE BEILECTB, BBIACISIEMbIX IIPU UX CTOPAHUU.
VYaenbHble TOKa3aTeIM PACCUUTHIBAIMCH OTAEIbHO JUIs:1)
napesoctost; 2) JII'M Ha JecHbIX M HEJIECHBIX TEPPUTOPHUSAX BHE
30HBI TIPSIMOTO TIOCTOSTHHOTO BO37AeicTBUs HaceneHus; 3) JII'M B
CeMUTEOHON, TPHUTOPOTHON, PEKPEAIMOHHOW W T.M. 30HAxX; 4)
Toppa u TOpdomnouB. COOTHOLIEHHE YCPEIHEHHBIX Macc
CTOPEBILIMX MaTEepHaJiOB IO ATUM rpynnaMm (B ThIC. TOHH/TON):
1483,4; 486; 6,9; 23,4 nmu 74,2% : 23,4% : 1,1% : 0,4%
COOTBETCTBEHHO.
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B 0000meHHOM BUAEC XMMHYECKUN COCTaB 3arpsi3HEHUS
atMocepsl B pe3ylbTaTe MNPUPOIHBIX IMOXKAPOB OTpakaeT
Tabmuna 1.

Tabnmna 1.
I'pynnbl XUuMHUYECKUX COeTMHEHU, MOCTYNUBIIUX B
aTMocdepy B pe3yJbTaTe CrOPaHUsI IPHPOAHBIX MATEPHAJIOB
(cpennee 2011-2018 rr.)

I'pynmna Macca % I'pynma Macca %
COEIMHEHNH | BLIOPOCOB | BLIOPOCOB | COEMUHEHHU | BLIOPOCOB | BLIOPOCOB
, T/TO , T/TOJ
Oxcubt 2,56-10° 58,7 T'a3006pa3HbI 13,2 0,03
€ COeIMHEHHNS
Anpo301b 2,74-10* 6,3 CrupThl 1 1,88-104 43
(B3BemICHHBIE (heHOITBI
JaCTHIIBI)
Anpneruns u | 4,06-10% 9,3 Kap6onosrre | 6,25-10* 14,4
KETOHBI KHCJIOTHI
Vraesonopon | 3,07-10% 7,0 Utoro 4,36-10° 100
Bl U HIX
[POM3BOHbIE

Ha ocHOBaHMM HX TMOJIPOOHOTO TMEpeyHs OIEHEHO
ycpeaHerHoe (3a nepuoa 2011-2018rr.) 3arpsi3Henue armocgepsl
TOKCHUYHBIMHU MPOJYKTaMU TOPEHUS Pa3HBIX KJIACCOB OMACHOCTH.
ToxcukanTel 1-ro kjacca omacHOCTH cOCTaBISAIOT (ThIC.T / %)
1,44*10% / 0,3; 2-ro kmacca — 3,85*10° / 0,9; 3-ro kmacca —
1,48*10%/ 34; 4-ro xnacca— 9,78*10*/ 22,5; npyrue 3arps3HuTenn
—1,84*10°/42,3.

VY nensHas Harpyska aTMochepsl TOKCHYHBIMHU
TIPOAyKTaMH TOpPEHHs B CPeJIHEM B TOJ cocTaBiseT 5,67*1072
1/kM2.  Ce30HHOE pacmpe/eNieHHe  BBIOPOCOB  TOKCHUYHBIX
TNPOAYKTOB TOpEHHs TakoBo: BecHa — 1,89*10° (43,3%); neto —
2,13*10° (48,9%); ocenn — 3,48*10* (7,8%).

CHmxenue OuocepHbIX  (QYHKIUH  JIECOMOKPBITHIX
TUTOIIAACH 3a CYET MPHUPOTHBIX TOKAPOB OICHEHO HE B IOJIHOM
o0beMe, a JIMIIb 10 KOJMYECTBY KHCIOPO/a - MOTJIOMIEHHOTO BO
BpeMsl ToKapa M HEBBIPAaOOTAHHOTO 3a CYeT TUOenu 3eleHOoi
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pactutenbHOocTH.  C  y4eTOM yIENbHBIX XapaKTEPUCTHUK U
METOJIMK, U3JI0KEHHBIX B [2-5] cpeIHeroJ0BbIE MOTEPU KUCIOPOIa
3a CYET MPUPOJHBIX MOXKApOB B MpKyTCKOW 007acTH OIEHEHBI B
2515,9 ThIC. T., BeNIMUMHA HEBBIpAaOOTaHHOTO KHcaopoaa — 3708,7
ThIC.T. TakuM 00pa3oM CyMMapHbIE MOTEPH COCTABIAIOT 6224.,6
TBIC. T. KUCJIOpOZa

Jlumepamypa
1. TocynapctBenHbii mokianm «O cocTosHUM ©u 00 OXpaHe
okpykatomeit cpeapl Upkyrckoit obmactu B 2017 romy». — HUpkyrtck:
00O «MeranpuHt, 2018. —249 c.: u.
2. [Tapmviwes B.B., Tumogeesa C.C., /lyopoeun /].B. 3arpszHeHue
atmocdepsl [Ipubaiikanps B pe3yibTaTe TOPEHHS JIECHBIX TOPIOYHX
matepuanos / // Bectauk UpI'CXA, 2018. — Ne86. — C. 71 — 78.
3. poszoosa T.HU., Cxywnuxosa A.M. Teopus TOpeHUS W B3pPHIBA.
IIponeccsl ropenus u B3pbiBa. Upkyrek: U3a-so Upl'TY, 2010. — 144 ¢
4. Ilonosa E.B., Cysoposa [I.I. Kucmopomonpoayuupyroias
(GYHKIHST XBOMHBIX JIPEBOCTOEB Tepputopuu Mpkyrckoit obmactu //
Martepuansl 1mecTod MEXIyHap. Hayd. TeXH. MHTEPHET KOH(epeHLUH
«JIeca Poccun B XXI Beke». Cankr-llerepoypr, 2011. — C. 153 — 157.
5. Tumogpeesa C.C., I'apmoviuues B.B. DKOIOTHYECKHE TIOCIEICTBUSL

JIECHBIX I0KapoB // Dkonorus U npomsiiuieHHocTs Pocenn, 2017. —T.
21. — Ne3. — C. 46-49.

Vaschalova T.V.}, Garmyshev V.V .2
WILDFIRES IN IRKUTSK REGION AND THEIR
ENVIROMENTAL CONSEQENCES
1Lomonosov Moscow State University. Faculty of Geography.
2 National research Irkutsk state University

The situation with natural fires is characterized. The volume,
composition and degree of toxicity of volleys emissions into the
atmosphere are estimated. The value of oxygen deficiency as a
result of combustion and destruction of its producers is
calculated.
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I'epacumuyk B.U.

NEPCIIEKTUBBI PEAJIN3ALIVMH LEJENR
YCTOMYHUBOI'O PA3BUTHS HA YKPAUHE:
NHHOBALIMHU, JKOHOMUKA,
NPUPOJOINOJb30BAHUE
Hayuonanvuwiii mexnuueckuii ynusepcumem Yrxpaunwvl «Kueeckuti
noaumexuHudeckuti uncmumym umenu Heopsa Cuxopckozon
gerasymchuk.vh@gmail.com; gerasimchuk@kpi.ua

PaccmoTpens! cocTossiHuE U IIPOOJIEMBI BBIMTOIHEHUS Y KpauHOU Lienen
ycroiunBoro pa3sutus (L[YP). Ananuzupyrorcs npuduHbI 1
MOCJIEACTBUS HETATUBHBIX TCHICHIMH B (PyHKIIMOHUPOBAHUH

MIPOMBIIIIEHHOT0 KOMIUIEKCA CTPaHbl. Y CTAHOBJIEHA 3aBUCUMOCTh
MaJeHNs MpecTKa HHXEHEPHOT0 TPYy/1a U 3aMe/IJICHHUs BHEJPEHUS B
MIPON3BOACTBO NHHOBAINI. AKIIEHTUPYETCS BHUMaHUE Ha
HEO0XOIMMOCTH NPUMEHEHHS IPUHIUIIOB IUKIMYECKONH 3KOHOMUKH,
peanu3zanuy 3G HEKTUBHBIX MEp 10 OXPaHe OKPYKAIOLICH CPe/Ibl.

1. AxkrtyanbHOCTb. B TedeHune mociaeaHuX IecATUIICTHI
BOJIHA TIOMYyNHU3Ma MO MpodieMaM SKOHOMHYECKOTO pPa3BUTHS
cmensin apyr npyra: HTP, HTII, nHoBoBBeneHus, pasivyHble
BUJBl OKOHOMHK (TIOCTUHAYCTpUaibHasi, HWHPOPMAIIMOHHAS,
WHHOBAIIMOHHAs, 3HaHUM,. . .), UaaycTpus 4.0 u .. He3p16emon
OCTaeTcsl  MOCJEAOBATEIbHOCTh  JOCTWXKEHHUS  yclexa B
HSKOHOMHUYECKOM POCTE TOCyAapcTBa: 0Opa3oBaHHWE — HayKa —
MIPOU3BOJICTBO — MOTpebIeHHe. ITa IIENOoYKa COMPOBOXKIAETCS KaK
MO3UTUBHBIMH CIIBUTAMH B OOIIIECTBEHHOM IMPOU3BOACTBE, TaK U
HETaTUBHBIMU SIBIICHUSAMH. Peub ujaer, mpexnae BCero, o Bpeae,
KOTOPBI HAHOCHUT YEJIOBEK MPUPOJIE, OTOMpasi y Hee BCe, TPU ITOM
3arps3HAs BO3IyX, BOAY U 3eMIto, Giopy u ¢ayHy. ITo moOyauio
MHPOBBIX JIHJEPOB Ha TMOBECTKY IHS PA3BUTHS ITUBUIN3AINN
noctaBuTh Borpoc Ne 1: VYcroitunBoe pasButue. OCHOBHas €ro
uness Ha cammute OOH (2015r.) cBemeHa kK HEOOXOIUMOCTH
BbINOJHEHUsT BceMu 193 crtpanamu-unenamu OOH 17 uenen
ycroiuuBoro pazsutus (LIYP) u 169 3anau [1].
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B uccnegopanuu Mugekca I[YP mamu akiieHT caellaH Ha
neinb Ne 9 «Co3manue ycTOMIMBOM HHPPACTPYKTYPHI, COACHCTBHE
BCCOOBEMITIOIIEH W yCTOWYMBOW  WHAYCTpHAIU3ALUH |
uHHOBalMsIM». Haimr BbIOOp 00BsACHsAETCS JABYMs TIJIaBHBIMU
aprymeHTaMu: Bo-mepBbiX, u3 17 LIYP kputnueckas curyaius B
YkpauHe cloxxuiach ¢ BeinoiHeHueM uenu 9 (25,9% u3 100,0%);
BO-BTOPBIX, aBTOP MPEACTABIAET TEXHUUECKUI yHUBEpcUuTeT Nel B
peiitunre «TOII-200 Ykpannay.

2. Metogoaorus. MeTo10JI0rHYECKOl OCHOBOM HAay4HOI'O
MIOMCKA BBICTYNAET KOMIUIEKCHBIM MOAXOJ K pPacCMOTPEHUIO
BOIIPOCOB YCTOMYMBOIO pPa3BUTHUSA, a TakXke OOIIEHAy4HbIE U
CHelHalbHbIe METObI (TPYIIUPOBKH U BEIOOPKH, pETPOCIIEKTHUBBI
U DKCTpamoJsILMM, CpaBHEHUS U O0OO0OILIEHUs, CHCTEMHOIO
aHaJM3a, SMIHUPU3MA U panroHanu3ma). OOBEKT HCCIeI0BaHUS:
JOCTIDKeHHsT W mpoOnembl ucnoiHenuss LYP, npeamer —
COBOKYITHOCTh TEOPETUYECKHUX U METOJO0JOTMYECKUX IMOAXO0JO0B,
NPaKTUYECKUX PEKOMEHIAIMH K (OpMyTUpOBKE W peau3aliu
[IYP. Hcrounuku wuHpopManuu: OQPHUIMATBHBIE TOKYMEHTHI
OOH, wmexnyHapoausix opranuzanuit (FOHECKO, BOMUC),
['occrata Ykpaunsl, HBY, ny0nukanuu B crienualn3upoBaHHBIX
HAyYHBIX U3JaHUSIX.

3. VYkpauna B MHnpexce IYP-2018. [lns anamuza
BbINOJIHEHUs Y KpanHoii pemenuit cammura OOH «IIpeBpaienue
Hamero mupa: [ToBecTka 1Hs B 06J1aCTH YCTOHUNMBOTO pa3BUTHUS HA
nepuo 10 2030 roga» 3a ocHOBY B3T «OTueT 00 unaekce [ICP u
UHCTpyMEHTANbHBIX maHemsix 2018» [1]. Ormerum, uto ero
aBTOPBI U3 roJia B roJl MBITAIOTCS OXBATUTH BCe OOJIbIIE CTPaH JIs
aHaliu3a COCTOSIHUA JIeJl 1O PELIeHHI0 MpoOJIeM YCTOHYMBOTrO
Pa3BUTHUSL, TOCKOJIBbKY PE3yJIbTaThl I€ATEIbHOCTH KaXI0H U3 HUX
OTpaXkarOTCsl KaK Ha CTPaHax-coCelsX, TaK M Ha BCEW Hamen
oOmieit rmanere. JlocTaTouyHO JMIIP MPOU3HECTH  CIOBO
«YepHOOBUIbY.

VYkpanna B Uanekce [{IYP-2018 3anumaer 39-10 nozunmrio ¢
cymmapHeiMd 72,3  Oamnamu. OTHOCHTENBHO TO3UTHBHBIE
pe3ynbTaThl JOCTUTHYTBHl 10 BBIOJIHEHHIO 1enmed — 1
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«[Ipeononenue 6eqHoctu» (99,9), 6 «Uncras Boa 1 HaAIEKAIIHE
caHuTapHsie ycioBus» (96,6) u 10 «YMeHbIIIeHHE HEPAaBEHCTBA
(99,2). O320049€HHOCTh BBI3BIBACT HU3KHI YPOBEHB BBITIOJHEHUS
LHYP 3 «Xopomee 3m0poBbe u OnarococrossHue» (64,3), 9
«Ungyctpusi, uwHHOBaUMM W UHOpacTpykTypa» (25,9) u 14
«CoxpaHeHHe MOPCKHX dKocucTeM» (44,2).

4. TeHaeHUUHM NPOMBINLIEHHOro pa3putusa. O
KPUTHYECKOM COCTOSIHMM Pa3BUTHUS MPOMBIIUIEHHOTO KOMILJIEKCa
B YKpauHEe CBHJCTEIbCTBYET psia mokazateneil. Eciu B 1991r.
JIOJIs1 IPOMBILITIEHHOM NpoayKuuu B ctpykrype BBII cocrasisia
44,0%, To ceituac oHa «mocturia» 14,0%. B I'epmanuu sToT
nokasarenb coctasisieT nopsiaka 30,0%, [oneme — 33,0%.

OnauM w3 (akTOPOB HM3KOW KOHKYPEHTOCHOCOOHOCTH
OPOIYKIIMK SIBJISIETCS BBICOKUN YpOBEHb €€ OSHEPrOeMKOCTH,
KOTOpPBIi B 6 pa3 MpeBbILIAET CPEIHEMHUPOBOI IOKa3aTEllb.
AHajoru4Has  CHUTyalusi C  TOKa3aTeJssMH  TpyAO- H
TOIUTMBOEMKOCTH, MaTepUaio- W METAUIOEMKOCTH, a TaKxke
ANEKTPOEMKOCTH MPOU3BOJCTBA. HU3KHUIl cipoc HA MPOAYKIUIO
OTEUYECTBEHHOTO TOBAPOMPOU3BOAUTENS HA PHIHKE HE MOXET HE
OTpakaTbCcs Ha YypOBHE 3apabOTHOH mMmiaThl PabOTAMOIIUX, HUX
OnarococrossHuu. CpenHeMmecsuHas 3apruiata B YKpauHe
cocrasisieT 270 €, [lonpmie — 1216 €, I'epmanum — 4224 €.

5. Ownenka cocraBasiomux HYP 9 «HUuaycrpus,
HHHOBaNUH U MHpacTpykTypa». MHUIIMATOpOM, cO3/IaTeNneM,
HOBAaTOPOM B HAyYHO-TEXHHUYECKOM TIPOIIECCE BBICTYMAET HE
MOJIUTOJIOT, HE COLIMOJIOT, HE AKOHOMHUCT, a uHxkeHep. Korma
HOBAIIUS BHEIPSETCS B PEAINH, OHA CTAHOBUTCSI MHHOBAIIUEH, T.€.
ToBapoM. HxeHepbl B YKpanHe CTaHOBSITCS BCE MEHEE BOCTpE-
6oBanHbIMH. X kommuuectBo B chepe HUOKP ymensmmnocs ¢
285,9 yen. ga 1 muH. Hacenenus B 2010r. mo 186,7 gen. B 2015r.
CHmxaeTcst KOJTMIEeCTBO 3asBOK Ha MATeHTHI (Tadur. 1).

Tabnuna 1.
3asBku Ha nateHThbl, 2016-2000rT.

Tog 2016 | 2015 | 2014 | 2013 | 2010 | 2005 | 2000

K-Bo 3asBok | 2233 | 2271 | 2457 | 2856 | 2556 | 3538 | 5620
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Pacxoasr Ha HUOKP cocrasiasgior 0,6% BBII. B 1997r. stort
nokasatesb Obut paBeH 1,2%, 2005r. — 1,0%, 2010r. — 0,8%.

Hakonen, 0 koJiMyecTBE MPOMBIIIJICHHOTO MEpPCOHAa OT
obmer yucieHHoctr: Mongoa — 9,97%, Kasaxcran — 6,41%,
VYxpauna — 12,3%, Poccust — 14,3%, benapycs — 18,1% [2].

6. O NpuHHUNAX NUKJIAYECKON IKOHOMHKH. 3aKOHBI
pBIHKA B 3HAYUTEJILHON CTETICHU HAMPABIICHBI HE HA CO3HATEILHOE
dbopMupoBaHHe  B3BEIICHHBIX  IOTpeOHOCTEHl  4eoBeKa,
CBSI3aHHBIX C OMOC(HEpPHBIMH BO3MOXHOCTSMH TUIAHETHI, a Ha
yBenuueHue mnpudsutu. [IpuMepoM BapBapCcKOro OTHOILIECHUS K
MPUPOJE MOXKET CIYXUTh TIPOU3BOJCTBO U HCIOJIb30BAHUE
OPOAYKIMHM W3 TIUIACTHKA. VI3BECTHO, YTO OTXOJbI IJIACTHKA
KpallHe HETAaTMBHO BIIMSAIOT Ha 3/I0POBbE UEJOBEKA, KJIUMAT M
okpyxkariyro cpeny. K 2050r. 3eMHast HOBEpXHOCTb MOKET CTaTh
3arpsi3sHEHHOM 12 Mipa. T Mycopa u3 tiactuka. HeiHe Ha KaKaoro
JKUTEIIS TUIAHEThI MPUXOoaUTCs okoso 1 T orxonoB. [logaBnsromniee
OOJIBIIMHCTBO U3CIIMNA U3 IIACTMACC HE OTHOCUTCS K KaTeropuu
Ouopasnaraembix MatepuaioB. B EC, Bo MHOrux crpanax mMupa B
3aKOHO/IATEIILHOM TIOpPsIIKE pa3paboTaHbl MEPHI IO PEIICHUIO
npoOyieMbl mepepadoTku 0Tx0/0B. Ellle B coBeTckHe BpeMeHa
OJIHUM U3 00sA3aTeNbHBIX TpeOOBaHUN K pa3pabOTYMKaM HOBBIX
BUJIOB CBHIPbSl M TMPOAYKIMU OBUIO TpeOOBaHHE BHEAPEHUS
TEXHOJIOTHIl TI0 TmepepaboTKe WCIOIb30BaHHOM MPOAYKIIHH.
[ToHeceHHble «HEpEeHTAOENbHBIC» pACXOAbl BKIIOYAIUCh B
cebecToMMOCTh OCHOBHOM  mpoaykuuu npenmpustus. Kax
pe3ynbTaT, B CTpaHe OoJyiee OMEepeKaloNMMU TEeMIIaMU POCIU
00beMbl TepepalOTKH BTOPUYHOTO CBIPBS, 4YeM 0Opa3zoBaHHE
OTXOJIOB OT UCIOJIb30BAaHHOTO IJIACTHKA.

7. Komy Hy:xkeHn BrTOopoii YepHoOblib? VYkpanHa 10
MPUYMHE HU3KOM MOKYMAaTeIbHOW CIIOCOOHOCTH HaceleHus (U He
TOJIbKO) TIPEBpaAIaeTCs B CBaJKy BCEMUPHOTO Mycopa. 3a
nocienaue 10 get BBe3eHO Oojiee 1 MIIH. T CEKOHI-XEHIA, T.€. IIO0
24 Xr TIOHONIEHHOM OJeXIbl Ha Kakgoro kurenad. B 2017T.
VYkpauna 3aHsu1a 3-€ MECTO B MUpE TI0 00beMaM UMITIOPTA CEKOHI-
xenma mocie Ilakmcrana m Mamaiidun. 3a Hamm — Poccus,
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Kamepyn, I'Baremana, Kenms, Wuagusa, Tynuc. VYxkpauny
3aMOJIOHMJIM COTHU THICSAY «EBPOOJIAX», T.€. OTCIY>KUBIIUE CBOE
TpaHcnopTHble cpenctBa B EC. Hacrtana ouepenps crpouTtesbcTBa
Ha Tepputopun YADC XpaHwiuiia paauoakTUBHBIX OTXOJ0B M3
CIIA, EC. IlpenonHocuTcs Takoe pEIIEHUE KaK «KPYIHbIN
WHBECTUIIMOHHBIA TPOEKT, KOTOPBIA TMOMOXET pa3BUBATHCA
HSKOHOMHUKE CTpaHbl». B OTKPBITUM CTPOWKHU MNpUHSIA ydacTHE
nocon CIIIA na Ykpanse Mapu Fosanosny.
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Gerasimchuk Vasyl Hnatovich
THE PROSPECTS OF REALIZING THE GOALS OF
SUSTAINABLE DEVELOPMENT IN UKRAINE:
INNOVATION, ECONOMICS, ENVIRONMENTAL
MANAGEMENT
National Technical University of Ukraine “Igor Sikorsky Kyiv
Polytechnic Institute”

The state and problems of the implementation of Ukraine's sustainable
development goals (SDGs) are considered. The causes and
consequences of negative trends in the functioning of the industrial
complex of the country are analyzed. The dependence of the fall of the
prestige of engineering labor and the slowdown of the introduction of
innovation into production has been established. Attention is focused
on the need to apply the principles of a cyclical economy, the
implementation of effective measures to protect the environment.
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Meunckux C.A.Y, Kumaes A.B.", 3yeea T.B.?

POJIb TIPUPOAOITIOJIB3OBAHUA B DOPMUPOBAHUU
3KOJIOTMYECKON CUTYAIIMA BOJOXPAHUJIAIIL
(HA TIPUMEPE KAMCKOI'O 1 BOTKHUHCKOI'O)
Yepmckuii 2ocyoapemeennuiii HayuoHanbHbIL UCCTEO08AMENLCKUIL
YHU8epcumem
2[epmcKuii 20CyOapcmeenHblll MeOUYUHCKULL YHUBEPCUMem

Bognoxpanummmia Ha p. Kame (Kamckoe n BoTknHCKOE) CymIecTBYIOT
yxe 6omee 50 jer. 3a 3TO BpeMs 3HAYUTEIHHO W3MEHWIINACH
HWHTCHCUBHOCTD U BUABI IPUPOJOIIOJIB30BAHUSA B UX 6aCCCI>'IHaX,
COCTOSIHHE BOJOCOOpa, PEKUM PEryIHMpPOBaHHUS, a TAKXKe
Mopdonornyeckue u MOphOMETpHIECKHE XapaKTEPUCTHKH,
TUJPOJIOTMUECKUM PEKUM, XUMUUECKUNA COCTaB BOJbI U JJOHHBIX
OTJIOKEHUH BOIOXpaHWUIUIN U 1p. s onpeneneHus macmraboB
HEKOTOPBIX N3MEHEHUH U POJIM B HUX TEXHOI'€HHOT 0 (pakTopa
Mpou3BeIeHO 0000IeHne Pe3yIhbTaTOB MHOTOJIETHUX HAOIIOICHUH 32
9KOJIOTHYECKUM COCTOSTHIEM BOJOXPaHHJIIHIII.

3a BpeMs CYIIECTBOBaHHE KaMCKUX BOJIOXpaHMIul (6osee
50 5reT) mpou30nuM U3MEHEHUS TIPOIIECCOB IIPUPOIOTIOTH30BAHUS
KaKk B 4allle CaMMX BOJOXPaHWIMII, TaK M B Mpelenax ux
BozocOopoB.  JlabopaTopueil  KOMIUIEKCHBIX  HCCIIEIOBaHUMA
Bosoxpanmmil [Iepmckoro rocynusepeurera 3a nepuog ¢ 1964 r.
o HacTosIIee BpeMs MIPOBOJSTCS KOMILUIEKCHbBIE
TUAPOJIOTUYECKUE, TEOJMHAMUYECKHE M THAPOXMMHUYECKHE
uccienoBaHusl (NP HEMOCPEIACTBEHHOM Y4YacTHUU aBTOPOB).
AHanu3 MX pe3yabTaTOB IOKa3al, 4YTO OJHA W3 BO3HMKIIMX
po0JieM HUCIIONIb30BaHUSI BOJIOXPAHWIINI CBA3aHA C U3BMEHEHUEM
MPOAOJDKUATENIBHOCTH CTOsIHUS ypoBHs nipu HIII'. B mocnennue
roJbl U3MEHWICA PEeXHM CpaOOTKU YPOBHS BOJOXPaHWJIUII, a
IPOJOJDKUTEIBHOCTD CTOSIHUSL BBICOKOTO YPOBHS YBEIWYMJIACH
MIPUMEPHO C OJIHOTO MecsIa 10 TpeX. ITO MPUBEIIO K AKTUBU3ALUU
nepepabotka OeperoB. Tak, aHamuM3 JaHHBIX  IOJIEBBIX
UCCJIEIOBAaHUM TOKa3al, yTo HauOouspluas nepepadboTka Oeperon
BoTkuHCKOTO BOJOXpaHWIMINA HAONIIOAETCSd B €ro cpenHedl u
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HWOKHUX 4YacTsaxX. 3JIeCh 3Ta BelW4yuHa cocraBiisier ot 0,5
(c.bemsieBka) mo 2,0 m/rox (c.FOp3oBka), a cpemHssi CKOPOCTh
Bpe3a oBparoB 10-15 m/rog. OcoOEHHO HHTEHCHUBHO TH MPOIIECCHI
HPOUCXOJIAT B MTPOIIECCHI BECEHHETO cHeroTasHus [1].

Eme omna mpobnema - ompeneneHUe BKiIana OOKOBOM
OPUTOYHOCTH B (hOpMHpOBaHHE XHUMHYECKOTO COCTaBa BOJ U
JOHHBIX OTJIOKEHUH. OHa CBf3aHa C H3MEHEHHMEM YCJIOBUM
NPUPOJONONL30BaHUSl HAa BOJOCOOpPE W C  OTCYTCTBUEM
MOHHUTOPHHTA 32 XUMHUECKUM COCTaBOM MaJIbIX PEK, BITAJAIOIINX
B BoJoeM. C 3TUMH peKaMU B KAMCKHE BOJIOXPaHWIINIIA TIONaal0T
Me/b, MapraHel], UHK, (EHOJbI, HEPTEIPOIYKThI, HUTPUTHI U
HUTPAThl, KOHIIEHTpPAIMKM KOTOpbIX mpeBbimarT [IJIK [2].
OTcyTcTBHE CUCTEMHBIX MCCIEAOBAHUN HE AaeT oOIIed KapTHUHBI
3arpsi3HEHMS, HE SICEH BKJIAJ] B HETO KaX/10I0 UCTOYHUKA U CII0KHO
NPUHITH MEPBhI [0 YIAYYIICHHS OSKOJOTHYECKOH CHUTYaIUH.
Hanpumep, uctounukom 3arpsizaenus: Kamckoro BogoxpaHuinina
SBIISTIOTCSI  CAMOM3JIMBAIOLINECS  KHCIbIE  IIAXTHBIE  BOJBI
KH13em0BCcKOro yroisHOTro 6acceitna — okono 14 mima. M B roz. ITo
pp. AiBa, KocsBa, UYycoBas onum nomnagaror B Kamckoe
BOJIOXPAHWJIMILIE, 3arpsi3Hssl €ro skene3oM (OKosIo 25 MIH. T/rox),
amroMuHreM (0koJto 1,3 MiTH. T/To), TUHKOM (OKOJIO 9 ThIC. T/TON)
u ap. Oxucnbl ’xeje3a W alOMUHHUSA, COJEpKallhe TKEIble
METaJUIbI, BBIMIAAAI0T B OCAJIOK, KaK B CAMOM BOJIOXPAHWIIHIIE, TaK
U B peKax U, B KOHEYHOM CUeTe, IEPEHOCITCS B BOAOXPAHUIIHIILIE.
B ycree p. KochBa MOXHO yXe TOBOPUTH O TEXHOTEHHOM
MECTOPOXKICHUH sKkerne3a [3].

VY4uuTeIBasg, UYTO BOJOXPAHWJIMIIE SIBISICTCS OJHUM W3
OCHOBHBIX pbI00X035IICTBEHHBIX BOJIOEMOB Kpasi, 3arpsi3HEHHUE ero
XO3SIICTBEHHO-OBITOBBIMA CTOKAMH M W3MEHEHHE YCIIOBHH ISt
pa3sBUTHSI TEIIBMUHTOB CIOCOOCTBYIOT PAaCHpPOCTPAHEHUIO CPEIH
HaceJeHUsl TMapa3uTapHBIX 3a00JIeBaHWUN, OCHOBHOM TYTh
nepesayd KOTOPBIX SIBISETCsl BOAHBIA. CpeaHEeMHOTONEeTHUN
yYpOBEHb Mapa3uTapHoi 3a00J1eBa€MOCTH HaceleHus Oojiee 4yeM B
2,5 pa3a npeBbIlIaeT CPETHEPOCCUNCKUH, a TUPUIIOO0TPHO30M -
B 7.4 pa3a. DkoHOMHYECKHI ymepOd OT NepeHeCceHHBIX
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3a0oneBaHuii, 06e3 ydera BBIILUIATHI MMOCOOMA MO OOJBHHYHOMY
JMCTKY U yiepOy Npou3BOJICTBA, COCTaBHII Oojiee 65 MiIH. pyOuieit
[4]. JudumnodoTpros — suaemuuHoe 3a0oneBanue. OCOOCHHOCTH
paclpoCTpaHEHUsT €ro o4aroB OOBSCHAIOTCA HE  TOJBKO
reorpadueil MPECHOBOIHBIX BOJOEMOB, HO U 3arpsa3HEHUEM
BOJIOEMOB B pe3yibpTare cOpoca B HHMX HEOYHMIIEHHBIX WM
HEIOCTaTOYHO OUMIICHHBIX X03HCTBEHHO-OBITOBBIX CTOUYHBIX BO/T
(oxomo 17% oT Bcex 3arpsA3HEHHBIX CTOKOB), CE30HHBIM
XapaKTepOM BCIbIIIEK 3a00JieBa€MOCTH (Yallle - BECHOW, Korja
OPOMCXOOUT CTOK 3arpsA3HEHHBIX BOJ C  NpHJIErarouei
TEPPUTOPUH), COUMaNBHBIM (pakTopoMm. Bce 310 cmocobcTByeT
HOJ/IEPIKAaHUIO BBICOKOT'O YPOBHS 3a00J1€eBa€MOCTH
napasuTapHbIMU 00JIe3HSMH U TpeOyeT Ha OCHOBE KOMILJICKCHBIX
UCCIIEIOBaHUN NMPOBEICHUSI PUPOAOOXPAHHBIX MEPOIIPHUATUH 110
pEIICHUIO JaHHOW MPOOJIeMbl W OXPaHbl BOJHBIX PECYPCOB
OacceitHa BOTKMHCKOr0 BOJOXPaHIIHIIA OT 3arpsi3sHeHui [5].

K TeXHOreHHbIM BO3IEHCTBUAM Ha BOJHBIE OOBEKTHI
OTHOCATCS pa3pabOTKU MECTOPOXAEHUI IecuaHO-TpaBUIHOMN
cmecH (III'C). Ona, oco6eHHO B HUKHUX Obe(ax BOAOXPAHUIHILL,
MOXET C€O034aTh, C OJHOH CTOPOHBI, YIpo3y O0€30MaCHOCTH
IUTOTHHBI, ©I3MEHUTH PEKUM cOpoca BOJBI, YCHIIUTh JeQOpMauu
pycila Ha HIKeNeXalluX yJyacTKax, ClocOOCTBOBATh pa3pyIeHUIO
MOCTOBBIX U TOJIBOJHBIX MEPEXOJOB, a C IPYrod — pa3pylIuTh
LEJIOCTHOCTh ¥ YCTOMUMBOCTh BOJJHON SKOCHUCTEMBI

Jlns usyuenus nocneactsuil papadborku I1I'C npoBeneHbl
nojeBble paboThl B HUXKHEM Obede Botkunckoit '9C Ha banHom
nepekare; U Ha MecTopokaeHuu «OmbxoBckoe» [1]. OO6mmit
o0beM n06b1un I1I'C 3a MHOrONETHHI MEpHOJ COCTaBUI OKOJIO
12,5 mma M. Io 1990-1992 rr. na6momanuck: 1) HpeBbIIIEHNE
CKOpOCTEH TeUeHUs HaJl KpUTHUECKUMH CKOPOCTAMU; 2) AepULIUT
HaHOCOB; 3) mocanaka ypoBHs (Ha 40 cM) BCIEIACTBHUE pa3MbIBa
pycia BOMM3M IUIOTUHBL. 30HAa pa3MblBa OT  IUIOTHHBI
nepeMeniaiach BHM3 MO TEYEHHUIO, a 30HAa MOHWKEHUS YpPOBHS,
BbI3BaHHas paboramMu Ha baHHOM mnepekare — BBepx. Bimsnue
no0bun [1I'C Ha ONBbXOBCKOM MECTOPOKIEHUU B ITOT HEPUO]
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HEBENMKO W He moanaercs aHanuzy. [locme 1992 r. Bo3pacraer
ponb  pazpabotku  OnbpxoBckoro  MecropoxzaeHus  [II'C:
dopmupyercss mporoka B OIJIBXOBCKOH BOJOXKKE, Pa3MbIBACTCS
MOPOT IIPU BXOJI€ B IIPOTOKY, YBEIMYMUBAETCS IUIOLIAJb CEUCHUS
pycna. CymmapHas BeIMYMHA IIOCAJKU YPOBHS BO3pACTacT.
Pe3ynpTaThl BBINOJIHEHHBIX HWCCICAOBAaHUN [JAlOT OCHOBAHME
CUMTaTh, YTO AK€ NpU MOJHOM mpekpaiienuu go0bun [1I'C
cienyeT OXWIaTh NPOJOJDKEHHsS IIpollecca pa3MblBa B
IIPOCTPAHCTBE U BO BpeMeHU. B CBsI3U ¢ 7TUM BO3HUKaET IpodiieMa
panMoHaNIbHOrO UCHoJIb30BaHusl MectopoxaeHui [1I'C, koTtopoe
CBSI3aHO C KpailHe HEyCTONUMBBIM peXUMOM paboThl BoTKnHCKON
I'92C.

WHTEepecHbIM SBUJICS U PE3YJbTaT UCCIIEJOBAHUS BIUSHUS
BOJOXPAHWIMILA Ha JIECHBIE 3KOCUCTEMBI, KOTOPbIE BOIPEKHU
OXKUJAHUIO He norubinu. AHanu3 JAUHAMUKH IPUPOCTOB
MOJICJIBHBIX JI€PEBBEB IOKA3bIBAET HAIMYHME IOJIOKUTEIBHOTO
TPEH/Ia N3yYCHHBIX [TOKA3aTeJIeH, YTO TaK K€ MOXKET ObITh CBSI3aHO
C MOJIOKUTEIBHBIM BIMSHUEM BOTKMHCKOrO BOJOXpaHUIIMIIA HA
poct nepeBbeB [1].

Takum 00pa3oM, OCHOBHOW (hakTop, BIMSIOMMN Ha
COCTOSTHUE BOJIHBIX OOBEKTOB — YCIOBHUSI IMPHUPOIOINOIB30BAHUS
Kak Ha BojocOope, Tak W B ux yame. K mocieaHuM OTHOCST
BBICOKO€ M aHOMAJIbHOE 3arps3HEHHE BOJ U JOHHBIX OTJIOKEHUI
BOJIOXPAHWINILL, MPOSIBIEHHE O0CO00 OIMACHBIX TI'€OJOTHYECKUX
npoueccoB, Tulenb BOAHBIX BKocucteM. Ilpu 3TOM Henb3s
3a0bIBaTh, YTO  BOJOXPAHWIMILE — JKUBOM  OpPraHu3M,
HaxXOJAIIMKCA B  TOCTOSIHHOM  pa3BUTHM U, XOTd €ro
(YHKLIIMOHUPOBAHUE ONpPEIEIACTCS YeIOBEKOM, IPOTHO3UPOBATh
pa3BUTHE BOJOEMa B IIEJIOM BO3MOXKHO JIMIIb Ha HEOOJbIION
IPOMEXYTOK BPEMEHH, T.K. OH MEPUOJUUECKH BXOJTUT B 00JIACTh
Oudypkanmuii U 4yeM OOJIbIlIE TEXHOTEHHOE BO3JICUCTBHE, TEM
MEHbIIIE TMPOMEXYTOK Mexay Oudypkanusmu. Ilpu sToMm
MOCNEACTBHUSI OT OJAHMX U TE€X K€ BHUJOB MPUPOIONOIH30BAHUS
U3MEHAIOTCSI B 3aBHCHUMOCTH OT BpPEMEHHM CYLIECTBOBaHMS
BOJIOXpaHWIMIL. B CBSI3W € 3TUM MNPOTHO3 HKOJIOTMYECKOTO
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COCTOSIHUA  BOAOXpAHWJIMIL BO3MOXCH TOJIbBKO Ha OCHOBC
KOMITIJIICKCHOI'O MOHHUTOPHHTIA.
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Dvinskih S.4.1, Kitaev 4.B., Zueva T.V.?

THE ROLE OF NATURE MANAGEMENT IN THE
FORMATION OF ECOLOGICAL STATE OF WATER
RESERVOIRS (ON THE EXAMPLE OF KAMA
RESERVOIRS)

'Perm state national research University
Perm state medical University

Reservoirs on the Kama river exist more than 50 years. During
this time much has changed the intensity and types of land use in
the basin reservoirs, status of reservoir regulation, and
morphological and morphometric characteristics, hydrological
regime, chemical composition of water and bottom sediments of
reservoirs etc. To determine the extent of certain changes and the
impact of technogenic factor produced a synthesis of the results
of years of observations (1965 to present) for the ecological
condition of the reservoirs.
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Keneznosa 0.C., Toopamoe C.A.Y, Yepnvix H.A.>
3AKOHOMEPHOCTH CE30OHHOM JUHAMUKHA
TSKEJIBIX METAJIVIOB B TKAHAX IPEBECHbBIX
PACTEHHMM (HA IPUMEPE INOJATAEXHBIX
3KOCHUCTEM HEHTPA PYCCKOM PABHUHBI)

L Peoepanvroe zocyoapcmsennoe 6100xcemnoe o6pazoeamenvroe
yupesicoeHue sblcie2o 0opazosanus « Psisanckuil 2ocyoapcmeennblil
yuugepcumem umenu C.A. Ecenunay
2 Pedepanvroe 20CyOapCmeentoe asmoHOMHOEe 06PA306aAMENbHOE
yupesicoerue svicue2o obpazosanus « Poccutickuil ynusepcumem
OpYoCcObL HAPOOOB Y
Zheleznova_rzn@mail.ru

B Hacrosimeit paboTe npeacTaBiIeHbl Pe3yIbTaThl H3YUeHHS
CE30HHOH NWHAMUKH TsDKeNbIX MeTainioB (TM) B TKaHIX ApEeBECHBIX
pactennii FOxuoit Memeps! (Ps3anckas obnacte PO). [Tokazano
BIIMSIHUE Ha peTpaHcnokanyio TM U3 cTaperomux JINCTEEB TPEX
(baKTOpOB: MPUPOIBI XUMHUECKOTO 3JIEMEHTA, BUIOBBIX OCOOCHHOCTEH
pacTeHui, sKojorudeckux paxropoB. Hanbomnee obmieit TeHaeHIMIEH
SBIIsIeTCSl OCEHHUH OTTOK CU M3 CTapeIONIMX JTUCTHEB M aKKyMYJISIIHS B
HUX ZN, y4acTBYIOIETo B CHHTE3¢ (PEPMEHTOB a30THOTO KaTaboJn3Ma.
JloJ1sl peTpaHCIONUPYEMOTo U3 JINCTheB TokcHyHoro Cd mupoko
BapbUPYET MEXIY BUIAMHU.

[Tpu u3ydyeHnu GMOKPYrOBOPOTOB B IKOCHCTEMAX 3a4acTyrO
HEJOCTAaTOYHO BHHMMAHHUS YJAENSeTCS CE30HHOM JUHAMMKE
KOHLEHTPALlMi JIEMEHTOB B PAaCTUTEIbHBIX TKaHAX. CIIOXKHOCTD
0000111eHNS] HAKOIUIEHHBIX K HACTOSIIIEMY BPEMEHU JaHHBIX
o0ycJOBJI€Ha TeM, YTO COJAEp)KaHUE OHIIEMEHTOB B OpraHax
pacTeHHii B TeUEHHE Tojla U3MEHSETCS B 3aBUCUMOCTH OT BUIOBBIX
0CcOOEHHOCTEH pacTeHUil M MPHUPOJBI CAMOTO JIEMEHTA, a TaKkKe
MOJ1 BIUSHUEM 3KoJjiorudeckux (axkrtopos [1; 2; 3]. Mexay Tem,
OLICHKA CE30HHBIX KOHIIEHTPALMil M03BOJIUT YTOYHHUTH BEIUUHUHY
KPUTHYECKON Harpy3kd IMOJUTFOTAHTOB Ha IKOCHCTEMY, TaK Kak
JPEBECHHA U KOpa CTBOJIA — (PAKTOPHI YCTOMYUBOCTH SKOCHCTEMBI
K XMMHUYECKOMY 3arpsi3HEHUI0, AenoHupyromue TM u Hamonro
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u3pIMarome ux w3 murpanuu [4]. Kpome Toro, omgHo wu3s
CYILIECTBEHHBIX 3BE€HbEB KPYIOBOPOTA — PETPAHCIIOKALIMS BEILIECTB
U3 CTaperoIuX (POTOCHHTE3UPYIONIMX OPraHOB MHOTOJETHUX
BUIOB (R) — 3TO KIIFOYEBOW mMpoIecc, ONMpEeAeNSIoNi Cyas0y
IIUTATENbHBIX AJIEMEHTOB JIUCTHEB. bananc MEXY
PELUPKYIISLUEN 3J€MEHTa B PaCTEHHM M €ro BO3BpAlCHUEM B
[IOYBY dYepe3 MOJCTHIIKY BIHMSET HAa XUMHUYECKYIO Harpys3kKy Ha
3Kocucremy [5].

Lenp Hacrosimedr pabOTBl — YCTaHOBHTH MAacIITaObl H
3aKOHOMEpPHOCTH ce30HHOW nuHamuku TM — menu (Cu), nuHka
(Zn) u xanmust (Cd) — B qpeBECHBIX PACTCHHUSX.

OObeKT WuCCNeAOBaHUNW — XBOWHO-IIMPOKOJIUCTBEHHbBIE
JIeCHBIE CcOoOOIIecTBa Ioro-3amaaa Memepckoil HU3UHBI (LEHTP
Pycckoii paBaunsl, Psa3anckas o61acts PO). Ce30HHOE MOYBEHHO-
OMoreoXuMHUIecKoe onmpodoBaHue ocymiecTBisuioch B 2013-2014
rr. Onpenenenue koHueHTtpauuii TM OCyllecTBISIIOCH aTOMHO-
abcopOIMOHHBIM MeTooM. Benmmumubel R paccuuThiBanuch 1o

dopmyne [1]:
Xy —X
R:Mx—“)xloO%x(—l) ,

M

rae Xm — cpenHss KoHueHTpanuss TM B JHCTBSIX B cepeluHe
BEreTallMOHHOIO Ce30Ha (B KOHIIE MIOJI — Hayane aBrycra); X —
cpenHss KOHIEeHTpauuss TM B crapblX JUCThAX NeEpel HX
onajzieHneM (B KoHLe 1-oif nexanbl OKTsAOps). OTpuiarenbHble
3HaueHus1 R cBUIIETENbCTBYIOT 00 OTTOKE AJIEMEHTA U3 JINCTHEB
OCEHbIO, TO €CTb O HAJIWYUU OCEHHEW pEeTpaHCIOKaluu, a
MOJIO)KUTEbHBIE, HAO0OpPOT, YKa3blBAIOT Ha HAaKOIICHUE
DJIEMEHTA B JINCTBAX MEPE UX ONATCHUEM.

CornacHO TMOJIyYEHHBIM pe3ysbTaTaM, KOHIIEHTpAIs
6uodpmnbHeix CU 1 Zn B ¢uTOMacce B 3aBUCUMOCTH OT CE30HA
mensercs B 1,2-1,7 paza, Tokcuanoro Cd — Gonee ueMm B 2 paza. B
Tabn. 1 mpexacraBieHbl pe3ynabTaThl pacdyera 3((HEKTUBHOCTH
perpanciokanu TM u3 nHCTBEB ApeBECHBIX pacTeHui. Kak
cieayer u3 Tabn. 1, Cu, Kak mpaBWiIO, peTpaHCIOLUPYETCS U3
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JUCTHEB JIEpEBbEB OCEHBIO. OTTOK ZN CYIIECTBEHHO MEHBIIIE,
KpOME TOT0, MOYKET HaOII0JaThCs €0 aKKYMYJISIIIUS, CBSI3aHHAs C
ydacTueM Zn B CHHTE3€ Pa3IMYHBIX MPOTea3, HEOOXOAUMBIX IS
MPOIIECCOB  a30THOTO  KaTabojau3Ma  CTaperolIuX JINCTHEB.
Perpancnokarnuss Cd MeHee peryisipHa W IIHPOKO BapbHPYyET
MEXIYy BHUIAMU U MEXIY Pa3IMYHBIMH MECTOOOUTAHUSMHU IS
OJIHOI'O BHJIA.

Tabnuua 1.

¢ PeKTUBHOCTH PETPAHCIOKALNH TAKEJIBIX METAJJIOB U3
JINCTHEB JIPEBECHBIX OPO/I 0CEHBI0, %o

Bun A* IToaTnn moYBEI Cu Zn Cd
JlepHOBO-110/130J1 TTIEEBBIN
45 opyTenemi -40,53 8,36 22,28
TTon3oun riaeeBbIi | —2082 17,93 51,34
MIUTIOBUAJIEHO-KEIIE3UCThIN
25 JlepHOBO-TI01301T 26,37 65,61 61,03
25 TJIEEBATHIN -30,15 | -12,72 | -80,14

Betula | 40 | Topamasomrotpodmai | e a6 | 3553 | 9113

a.
pubescens TUIIMYHAs _
55 JlepHOBO-TI0130J1 TJIEEBbIH

HMILTIOBUATIEHO-)KEIE3UCTRIIN

Populus
tremula 12

262 | 219 | 46,82

81 - . -29,08 | -1,18 | 28,27

Quercus 20 oo rieeBhli 874 | _1653 | 183.18
robur WILTFOBHAITBHO-KENE3UCTHIH

104 -34,82 | 12,76 | 43,24

Alnus 45 Topdsuas syrpoduas 33,88 31,11 -3,66

glutinosa | 57 THIHYHAS 2,42 11,39 | -60,73

* A — BO3pacT JApeBOCTOS, JIET.

SpkuM mpUMepoM BIUSHUS BHJIOBBIX 0COOEHHOCTEN
pacTeHH Ha PeTPaHCIOKAIMIO AJIEMEHTOB SIBJISIETCS OTCYTCTBHE
ocennero orroka Cu m Zn w3 mucteeB Alnus glutinosa. Oto
cBsi3aHO co  cmocobHocTeio  A.  glutinosa  ¢ukcupoBath
atMochepHBIf  a30T uepe3 CUMOMO3 C AKTUHOMHUIIETAMH,
Omarosjapst yemy Ul Hee He CYILECTBYeT NpoliyieMbl aeduiuta
a3oTa W,  CJIEJOBAaTEIbHO, HEOOXOIWMOCTH  THAPOJIH3a
MaKpOMOJIEKYJ U peMOOMIIN3AIUK a30Ta (U CBSI3aHHBIX C A30THBIM
METa0OIM3MOM 3JeMeHTOB, B ToM uucie CU u ZNn) OceHsIo.
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[TpumepoM BIHSIHHS KOHIICHTPAIIMM JJIEMEHTA B IMUTATEIBHON
cpelle Ha BEIUYHMHY €ro PEeTPaHCIOKAIMM SIBISETCS CHHXKEHUE
OTTOKa ZN U3 JIMCTHEB B YCIOBUSX €r0 MOBBIIICHHON MOYBEHHON
ouonocrynaoctu (Betula pubescens na topgsHoii mouse), 4TO
CIIOCOOCTBYET YJAJICHUIO HAKOIUIEHHBIX B JIMCThSIX H3JIUIIKOB
MeTaa.

Hpyrue ¢ppaknuu GuToMacchl SIBISFOTCS] OpraHaMH-CTOKAMU
JUISL DJIEMEHTOB, OTTEKAIOIIUX U3 JHUCThEB. J[peBecrHa CTBOJA —
pe3epByap mist 3umHero xpanenus: Cu, Zn, Cd; kopa cTBoia — Jyist
Znu Cd. TM Ha 3uMy peTpaHCIOLHUPYIOTCS TaK:Ke B TOHKHE BETBU
Y KOPHHU.

Ha puc. 1 (a-B) nmpeacraBieHbl MacITabbl CE30HHOTO X0J1a
KoHIeHTpauuii TM B JpeBecMHE HW KOpE, B YacCTHOCTH,
OOyCIIOBJIICHHBIE ~ y4yacTHEM TKaHEH CTBOJA B  IpOLEcce
peTpaHCIOKalMK B KaYeCTBE OpraHa-cToka (4eM U 00yCIIOBIIEHBI
3MMHE-BECEHHUE MAKCUMYMBbI KOHILIEHTPALIHIA).

+2,4%

100
Zn J (suma)

90
80 ’r F———
-3,0%

70

(eecHa, | ~~
SR 1 (B.¢.
60 - oceHb) | &2)

50

40

30

20

10

ATmocdepHblie BbinageHus BuoreoxumuuecKas
caHaumsa

Puc. 1a. CtaTbu 6ananca Zn (MIr/Kr) 1 ce30HHasi JUHAMHUKA €ro
A0JITOBPEeMeHHOi HMMOOWJIN3AMHM B CTBOJIAX JEeCHBIX IKOCHCTEM
IO:xHo0i1 Memepsl.

(baxTopsl ecTecTBEHHOH Oy(hepHOCTH 3KOCHCTEM K MOCTYIUIEHHIO TM:
1 (B. ¢.) — 6uotrueckas ¢pukcanus; 2 (B. M.) — BomHast Mmurpanus; 3 —
ocTabHOE (HaKOIJIeHHE B TOpde, B TKAHIAX KOMIIA).
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+9,3%
(eecHa)

-14,3%
(ocens)

ATmochepHble BuvoreoxmmuyecKas
BbiNageHuA caHaLuMA

2 ' +31,7%
(secua)

-35,6%
(ocensb)

I -

ATmocdepHble BbiNageHuUA Buoreoxummuueckasn
caHaumsa

Puc. 16,18. CtaTbu 6ananca Cd u Cu (Mr/kr) u ce3oHHast
AMHAMMKA UX J0JT0BPEMEHHOI NMMOOMIM3ALMHU B CTBOJIAX
JecHbIX 3kocucteM IOxkHoii Memepsl
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Zheleznova 0O.S.%, Tobratov S.A.1, Chernykh N.A?
SEASONAL DYNAMICS OF HEAVY METALS IN
TISSUES OF WOODY PLANTS (EXAMPLE OF
SUBTAIGA ECOSYSTEMS OF THE EAST EUROPEAN
PLAIN CENTER)

1 Ryazan State University named for S.A. Yesenin, Ryazan
2 Peoples' Friendship University of Russia, Moscow

This paper presents the results of the study of heavy metals
(HM) seasonal dynamics in the woody plant tissues of the South
Meshchera (the Ryazan Region, Russia). The influence of three factors
on HM retranslocation from aging leaves is shown: the nature of the
chemical element, species plant characteristics, environmental factors.
The most common trend is the autumn Cu retranslocation from aging
leaves and accumulation of Zn, involved in the synthesis of enzymes of
nitrogen catabolism. The proportion of toxic Cd retranslated from
leaves varies widely between species.
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3amomaes U.B., Kaiioanoea O.B., Cycnosa C.b.
TSAXKEJIBIE METAJLJIbI
B TPABSIHUCTOM PACTUTEJBHOCTH
CBAJIKA MIPOMBIIIJIEHHBIX OTXO10B
@I'BYH Uncmumym ceoepagpuu PAH, UI" PAH, Mockea
zivigran@rambler.ru

[IpencraBieHsl pe3ynbTaThl TEOXUMUYECKUX UCCIIEIOBAHUI
TPaBSIHUCTOU PACTUTEILHOCTH HA TEPPUTOPHH CBAIIKU
IMPOMBIINIJICHHBIX OTXOJ0B. yCTaHOBHeHO, YTO MaKCHUMaAJIbHBIC
KOO PHIIHEHTHI KOHIICHTPALUH TSHKEIBIX METAUIOB B PACTEHHSX
obpasymor psia: Cdas> Shar> Zng> P, Nis.

Pacrenuss mmpoxko uCHonb3yroTcs AJii OMOMOHUTOPHHIA
3arpsi3HEHUs] BOJIM3M TEXHOI€HHBIX MCTOYHHMKOB.  Tspkenble
Metaiibl (TM) M fpyrue HOJUTIOTaHTHI HOCTYHAalOT B HUX W3
BO3/lyXa uepe3 IIOBEPXHOCTb JIUCTbEB M JAPYIHMX HaJ3€MHBIX
OpraHoB, U3 MOYB U TEXHOTE€HHBIX MTOBEPXHOCTHBIX 00pa30BaHUIl
(TITO) B pe3ynbTaTe noriaouieHus KopHsamu [1].

[enpro maHHON pabOTHI IBHJIOCH MCCIICIOBAHNUE COCTOSTHUS
TPaBSIHUCTOH  PACTUTEIBHOCTH B Ipenenax CBAJIKH
npoMeinuieHHbIX 0TX0/10B (I10) r. Kypcka (B nepByto odepens —
Kypckoro akkymynstopHoro 3aBoga (KA3a), mpousBoasiiero c
1952 r. CBUHIIOBO-IMHKOBEIC, a ¢ 1956 I'. — HHUKEIIb-KagMHEBEIC
aAKKyMYJISTODBI).

CBajtka MPOMBIIIIEHHBIX 0TX0I0B, coaepkamux Pb, Cd, Ni,
Sb, Zn u npyrue TM, Obuta opranu3oBaHa B koHie 40-X IT. B
BEpPXOBbsAX HeOonboi Oanku OacceiiHa p. CeilM, B HECKOJIBKUX
KHJIOMETpax K ceBepo-3amajy oT y4yacTka «CTpenenkas CTenb»
[lenTpanpbHO-UepHO3EMHOTO  3amoBeHMKA WM.  AJEXHUHA.
Haubonee aktuHoe cknaauposanue [10 npeanpustuii r. Kypcka
ocymrectBisiock B 1970-1980-¢ rr. B xonme 1990-x rr. cBanka
Ipouuia peKyJapTuBaluto, ogHako B 2000-e rr. Ha ee TeppuTOpUn
MPOM3BOJMIIACH HEOJHOKpaTHas dSKCKaBalUsl MOrpeOeHHBIX
OTXOJIOB, UX NEPEMELIMBAHUE U DKCIIOHMPOBAHUE HA JIHEBHYIO
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noBepxHocTb. B 2010-e rT. Ha TEppPUTOPUU CBAIKU CO3JAIOTCS
KpyIHbIE BBIEMKM U Kapbepbl CTPOUTEIBHBIX MaTEpHUANOB,
dbopMUpPYIOTCS MOABE3AHBIE TyTH K HUM. [lepudepuiinbie ydacTku
CBAJKM  HAUMHAKOT  UCIHOJIB30BAaThCA  MOJ  CTUXUIHOE
CKJIaJIMPOBaHUE CTPOUTEIBHO-OBITOBBIX OTXO/10B.

Ha Tepputropum wuccienyemMoil CBaJKd HPUPOJHBIE
OYBOOOpa3yooIMe MOPOJbl COXPAHWINCH (parMEeHTapHO U
MIPEACTABIICHBI, KaK MPAaBUJIO, CYTJIMHKAMU C IPUMECHI0 OTXOOB
paszHoro nmpoucxoxaenus. Ha 6ombIeil 4acTu CBaJKi B KA4ECTBE
MOYBOOOPA3yIOIIUX MOPOJ B HACTOAIIEE BpPEMs BBICTYHAIOT
cyOCTpaTbl, SBISIOMIMECS  TEXHOT€HHO-PEKPEMEHTOTSHHBIMHU
OTJIOKEHUSIMU ~ pa3IMuyHOM MomHocth. Ha HuX, cormacHo
knaccudukanuu mouB Poccum [2], chopmupoBammce TIIO —
TOKCUMHIYCTPAThl U CEPOIYMYCOBBIE TEXHOT€HHbIC XMUMHYECKU-
3arpsi3HEHHBIC TTOYBHI.

PacTuTenbHbII  TOKpPOB  CBajKW HMeEET HeOOIbIlIoe
MPOCKTUBHOE TIOKPBITUE W TPEACTABICH MUOHEPHBIMH U
pyliepaibHbIMU BHJIAMH, 4acTo 00pa3yImuMu
MOHOJIOMHHaHTHBIe rpynnupoBku  (Calamagrostis — epigéjos,
Elytrigia repens, Chamerion angustifolium, Taraxacum
officinale). Ha rckyccTBEHHO TeppacHpOBaHHBIX YUacTKaX CBAJIKH
c(hOpMHUPOBANTUCH TUIOTHBIE 3apOCIIU KJIeHa aMmepukaHckoro (Acer
negundo) u pobunuu (Robinia pseudoacacia). [lanubie qpeBecHO-
KYCTapHUKOBBIE COOOIIECTBA OMUCAaHBl KaK TUIMWYHBIC JUJIS
MO3JHMX CTaJNN 3apacTaHus 3a0pPOILIEHHBIX CBAJIOK Pa3HOr0 THIIA
B Kypckoit obmactu [3]. Bue TeppuTOopuii aKTHBHOIO
ckinaaupoBanus 110 Ha KpyThIX M CpeqHEl KpYTHU3HBI CKIOHAX
Oamky  3amaJHOM  DKCHO3UIIMM  COXPAaHWIHCH  3J1aKOBO-
pa3HoTpaBHble Jyra. HemocpeiacTBEHHO K TEPPUTOPHM CBAJIKH
MPUMBIKAIOT CEJIbCKOXO3SIICTBEHHBIE 3€MJIM — 3aJI€KU M TAITHH,
3aHHUMAIOIIMe TIOKAThIE U MOJIOTHE MPUBOI0Pa3/ieIbHbIE CKIOHBI.

['eoxuMuueckre HCCIEOBaHUS COCTOSIHUSL TPaBSHUCTOM
pPacTUTEIBLHOCTH MIPOBOAMIIUCEH B 30HE aKTUBHOTO CKJIAIUPOBAHUS
MPOMBILIUIEHHBIX OTXO0JI0B (1. 1-4), a Tak:ke BHE I'PaHUI] CBAJIKU B
HIOKHEM 4acTH CKJIOHA IOr0-3alagHOM SKCIO3UIUHU CO 3J1aKOBO-
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pazHoTpaBHbIM Jyrom (1wt 5). [Tnomanku 1-4 pacnonaranuch B
pa3IMYHBIX YCJIOBUAX TEXHOTEHHOI'O MHKpopesbeda: Ha CKIOHE
TEXHOT€HHOW HACHIU C MpeoOjagaHueM KHUIpes Y3KOJIMCTHOIO
(m. 1), Ha BRIPOBHEHHBIX MTOBEPXHOCTSIX MUKPOTEPPAC C Pa3HBIM
MPOCKTUBHBIM MOKPHITUEM BeWHHKA Ha3zeMHOro (mwi. 2 u 3), B
MUKPOTIOHUKEHUH MEXy Teppacamu MoJ1 pa3pexKeHHON 371aKOBO-
OCOKOBOM pacTUTEIBHOCTHIO (TUIL. 4).

B oroOpaHHBIX o0O0pa3lax pacTUTEIbHOCTH (YKOCHI)
OTPENIETISIIOCh BAJIOBOE COACP)KAHUE MHUKPORJIEMEHTOB METOJO0M
ATOMHO-3MUCCHOHHON CIIEKTPOMETPUU C WHIYKTHUBHO-CBSA3aHHON
ia3moit (ICP—AES) na npu6ope ELAN 6100 ¢dupmsr Perkin

Jis  OIEHKM HAKOIUICHUS XHUMHUYECKUX  DJIEMEHTOB
TPaBSHUCTON PACTUTEILHOCTHIO PACCUUTHIBATTUCH KO (DUIIMEHTHI
texnorenHoi koumnentpauuu Kc = Cil/ Cd, rue Ci— comepkanus
areMeHTa B 00bekTe uccaenoanus, Cy — GoHOBOE comepkaHue
(Tabm. 1).

Tabnuna 1.
Conep:xxanue (Mr/kr) u Ko3p@PuuUUEHTHI TEeXHOreHHOM
koHueHTpauun (Kc¢) TsakeabIX MeTa/UIOB B TPABAHHMCTOM

ACTUTECJIIBHOCTHU CBAJIKHN

Ni Zn Cd Sh Pb

Ne C | Kc C Kc C Kc C Kc C | Kc

ILI10-

AJ0K
1 17,1 |5,7 |119,7 |3,9 |0,62 10,3 (0,45 155 4,3 |53
2 3,3 (1,1 (2410 |7,8 10,80 [13,3 |0,15 52 124 |3

3 |78 |2,6 |2490 |8,0 |0,73 12,2 |0,16 55 126 (31
4 12,6 |42 |219,0 |7,1 |27 45,0 1,06 36,6 |32 (4,0
5 30 |1 350 |1 |06 10 |0,05 1,7 (26 |31
Dou_ |3* 31* 0,06* 0,029** 0,8*
Hopwm. |0-8 25-150 0-2 2-14
KOHII.
110 [5]

*Coneprkanus Cd, Ni, Zn, Pb B pacturensroctu Kypckoii 6uocdepnoit
cranuun UI' PAH (Kypckas o0:1., MeaBeHckuii p-H).

** DoHOBOe conepkaHue SD B TpaBSHUCTOW pPACTUTEIBHOCTH IO
JAHHBIM [4]
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VYcraHOBIE€HO, UYTO  BBICOKME  YPOBHHM  HAKOIUICHUS
pacturenbHocThi0 TM 10 cpaBHEeHHIO ¢ (POHOM Ha ITom@aaKax 1—
4 u Cd Ha miomaake S5 HE TMNPUBSIM K BHIAUMBIM
MOp(hOIOrHuecKUM U3MEHEHUsIM pacTeHunil. OqHaKo, coep:kaHue
Cd, Ni u Zn B pacteHusix Ha 1I. 4 ¥ ZN Ha TWL. 2 U 3 TPEBBIIAIOT
Jana3oH HOpMaibHbIX KOHIEHTpauuil TM [5]. OdeBuaHO, 4TO
MEPBOCTENEHHYIO POJIb B BEICOKOM cojiepxkanuu TM B pacTeHusIx
urpaet gakt ux npouspacranus Ha TIIO, cuibHO 3arpsI3HEHHBIX
TUMHU AJIEMEHTaMHU. MaxkcumanbHble KO3 PHUIIHEHTHI
konueHtpanuu TM B pacterusx oopa3yrot psia: Cdas> Sha7> Zng>
Pb, Nis.

AHanmu3 TOJYYEHHBIX JaHHBIX IIOKa3all, 4YTO OCOKOBO-
3JIaKOBBIE COOOIIECTBA MUKPOMOHMKEHUHU (TU1. 4) MHTEHCHBHEE
HAKaIIMBAIOT MHKpodieMeHTsl (ocobenno Cd wu  Sh) mo
CPaBHEHHUIO C TPABSIHUCTOM PAaCTUTEIHLHOCTBIO C MPeodIiajaHueM
KUTIpes: Y3KOTUCTHOTO (T1. 1) u BeifHuka HazeMHOro (mi. 2 u 3).
IToBemenHoe HakoImieHue 3Tux TM, MOKeT ObITh, CBS3aHO KaK C
WHAMBUAYAIbHONH  CIOCOOHOCTHIO  3J1aKOB M OCOK K
n30UpaTeIbHOMY TOTJIOMIEHUIO XUMHYECKUX 3JIEMEHTOB, TaK H C
BIUSTHUEM TE€XHOTEHHOTO MUKpOpebeda.

B 31makoBO-pa3HOTPaBHON PACTUTEIBHOCTH HHM)KHEH YacTh
CKJIOHA 3a Ipe/esiaMy CBaJIKHU (IU1. 5) KoHUeHTpauuu Bcex TM 3a
uckmouennem Cd  (Kc=10)  cymiecTBEHHO  CHHYKAKOTCS.
Conepxxanust Ni 1 Zn cTaHOBSITCS paBHBIMH (DOHOBBIM 3HAYCHHUSIM.

Nzyuenue COBPEMEHHOTO 9KOJIOTO-TE€OXUMHUYECKOTO
COCTOSHUSI ~ TIOYBEHHO-PACTUTENBHOTO TIOKpoBa B  cepe
BO3JICUCTBUS CBAJIOK MPOMBIIIIEHHBIX U OBITOBBIX OTXOI0OB MOXKET
OBITH HCMOJB30BAHO I KOPPEKTUPOBKU TPaJOCTPOUTENHHBIX
MJIaHOB,  pa3pabOTKM  MEPONPUATHM MO  ONTHUMHU3AIMH
OKpYKarollel cpelibl, a TakKe 0OOCHOBAaHUS PEKOMEHIAINI s
KOPPEKIIMM  TPaHWI]  CAaHUTAPHO-3AIIUTHOM  30HBI  ITHUX
TEXHOTCHHBIX 0OBEKTOB.

WccnenoBanue BBITIOJHEHO B pamkax [ ocymapCTBEHHBIX
3aganuii Mactutyra reorpagun PAH.
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1.V. Zamotaev, O.V. Kaidanova, S.B. Suslova
HEAVY METAL IN THE HERBACEOUS VEGETATION
OF THE LANDFILL WASTE
Institute of Geography, Russian Academy of Sciences, Moscow

We present the results of geochemical studies of herbaceous
vegetation which grow in the landfill of industrial waste. It is
established that the maximum of heavy metals concentration
factors in plants form a series of: Cdas> Sbs7> Zng> Pb, Nis.
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ACHEKTHI TEPPUTOPUAJIBHOM
JUPDPEPEHIHUALINU I'EOSKOJOTI'MYECKHUX
YCJOBUM U ®PAKTOP TEXHOI'EHE3A
Yupeocoenue obpazosanus «MexcoyHapoouwiili 20cy0apcmeenHblil
akonoeuyeckutl uncmumym umenu A.J]. Caxaposa» benopycckoeo
20CY0apCMeeHH020 YHUBEePCUMema

B cratbe paccMOTpeHbl 00BEKTHI CpeiHEMacIITa0HOTO
nanamwagTHoro kaprorpapuposanus — [ITK — B panrax ponos,
noJpo/10B ¥ BUJOB. OnpesieneHbl Beyle KpUTEPUH BbIIEICHUS
OCHOBHBIX PAHI'OB MPUPOAHBIX U IPUPOJHO—AHTPOIIOT€HHBIX
naHImagToB.

JlanmmagTHOE KapTorpadupoBaHME B I'€03KOJIOIMUYECKHX
LEJISIX TP BBIJEIIEHUHU IPUPOAHO-TEPPUTOPHATIBHBIX KOMILJIEKCOB
(IITK) B pasHre poxa mpeamnojaraer ydeT CTPYKTYpPHO—
IEOJIOTUYECKMX  OCOOEHHOCTEH  peruosa. IIpu  sTOM
YCTaHaBJIMBAIOTCS COOTHOUICHHUS JTaHAA(TOB ¢ penbedoM JIoxKa
AQHTPOIIOI€HOBBIX OTJIOKEHUN: IPUYPOUEHHOCTH K BO3BBIIIIEHHBIM,
PaBHMHHBIM U MOHMXEHHBIM (JI0)KOMHOOOpa3HBIM) ydacTKaM
norpedeHHoro penbeda. Ha3BaHHbIE TPU3HAKK  SIBISIOTCA
JIOMIOJTHUTEIBHOM HHpOopMaLuel o BepTukanbHoi ctpykrype ITTK
U OTpakeHbl B uX Ha3BaHuu. Kpome Toro, penbed
JIOAHTPOIIOT€HOBOM  IOBEPXHOCTH BO MHOI'OM  OIIPEHEINISET
HAIpaBJIEHHOCTh U  HANpPSHKEHHOCTh TPAH3UTHBIX IOTOKOB
TEXHOTCHHBIX  3arps3HEHUH, JOCTUTAIOIIHUX MAaKCHUMAJIbHBIX
3HaueHuil B IITK, COOTBETCTBYONIMX APEBHUM MOHMKECHHAIM M
J0xO0nHaM. BblsieneHbl OCHOBHBIE U JIONIOJHUTEIbHBIE KPUTEPUU
OIIpe/ICTICHHUS IPUPOIHBIX JIaHTmapToB (Tadm.1).
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Tabmauua 1

Kpurtepumn Bbl1es1eHUs NPUPOAHBIX JaHAIIA(GTOB

Ennanusn Kputepuu Boiaenenus [Toxazarenu
KJaccuguka- OCHOBHBIE JIOTIOJTHUTEINb- TpaHHMIl
LUK HBIE
nmauamadToB
Kracc Kpymusie Crextp N3menenue
MOp(hOCTPYKTYpHBIE |TaHIIIAQTHRIX | Makpopeibeda
0Cc00EHHOCTH 30H
TEPPUTOPUH
Tun MakpokiuMaTu- Pactutensupiii  |Cmena — Tuma
YECKHE YCIOBHS MIOKPOB KJIMMara
IMoxTun Cocras Me3zoknumar CmeHa
pacTUTENBHBIX 31U (UKATOPOB
coo01iecTB (UTOIICHO30B
I'pynna ponos | BeprukanbHas N3menenue
muddepennuamus  |He JIOMHHUPYO-
JTHEBHOM HCTONB3YIOTCSL  |IUX abCoIOT-
MIOBEPXHOCTH HBIX OTMETOK
Pon Bpems Cootnomenne c|CMmena
¢opmupoBaHusl  U|maneopenabedoM, |TeHETHUECKHX
reHeTH4ecKast CTENeHb JIPeHH- | KOMIUIEKCOB
KaTeropusi JAHEBHOMU | pPOBAaHHOCTH, THII | aHTPOIIOTEH-
MTOBEPXHOCTH MOYB, PACTHUTEIb- | HBIX
Hble GOpPMaIIUK | OTIIOKEHHHN
Ionpon Jlutonorus He Cmena
MTOBEPXHOCTHBIX JIUTOJIOTHYEC-
OTJIOKEHUI HCTIOIRSYIOTER ey pasHocTel
Bun Mesodopmbr Bun nous, rpyn-|M3meHenue
penbeda bl  PacTHUTENb- | TUTIA
HBIX accolaunui | Me3openbeda

BenymuMm kputepueM BBIAENEHUS MOAPOAa NaHAMA(TOB
SIBJISICTCSI JIUTOJIOTHSI TTOBEPXHOCTHBIX OTioKeHwmi [1]. [laHHBII
KOMIMOHEHT KoHTponupyeT B mnpenenax I[ITK ocobernnocTn
penbeda, TpaHyIOMETPUYECKUH COCTaB IOYB, paclpeiesieHne
pacTUTENBHBIX COOOIIECTB, a TaKKe OKa3blBaeT BIUSHUE HA
CTEIIEHb M XapaKTep OCBOCHHOCTH TEPPUTOPHUH, OIPEAEIAET
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€CTECTBEHHYIO 3alMIIEHHOCTb [I0YBOTPYHTOB U IIOA3EMHBIX BOJ.
B cBsa3u ¢ atum kaprorpadupoBaHue MOAPOIOB JaHImadToB
0€3yCI0BHO Ba)XHO IPU HKOJIOTUYECKOM OLEHKE MPUPOIHOMN
Cpenpbl.

OCHOBHBIM TPU3HAKOM BBIJCICHUS BHJA JAHAMAPTOB
CIIy’)kat 0coO0eHHOCTU Me3openbeda, TOMOTHUTETbHBIMUA — BUIbI
IIOYB U TPYIIIIbI paCTUTENbHBIX acconuanuil. Ha kapte npupoaHbix
nanamadTos Buabl [ITK HecyT 0CHOBHYIO CMBICTIOBYIO Harpy3Ky.

B  pesymprare = UIMTENBHOTO  XO3SMCTBEHHOTO U
MPOMBILUIEHHOTO MCIOJIb30BAHUS TEPPUTOPUH MPUPOJIHAS Cpeaa
bemapycu TOJIBEPIJIACH JIOCTaTOYHOMN AHTPONOTEHHOMN
TpaHcopMaIiu, 3TO MPUBEIO K CMEHE MPUPOAHBIX JTaHAma(TOB
IPUPOIHO-AHTPOIIOIEHHBIMU M TEXHOT€HHBIMH. OTH W JApYyrue
dakTopbl  TaKKE OKa3bIBAlOT HETaTUBHOE  BIMSHHE Ha
(YHKIIMOHUPOBAHME U POCT IMPUPOJHO-XO3SIMCTBEHHBIX U
COIIMAJIbHO-3KOHOMUYECKHUX CUCTEM. KOMIUIEKCHBIN aHalu3 KapT
OPUPOAHBIX  JaHAmWAPTOB W KapTOCXEM  HMCTOYHHKOB
AQHTPOIIOTEHHOTO BO3JECUCTBUS IO3BOJISIET OXapaKTEpU30BATh
coBpemenHoe coctosHue [ITK m cocraBuTh KapThl NpUPOIHO—
antpornoreHHsix JanamadroB (ITAJI) rteppuropuun. CoriacHo
onpenenenuto I'. Y. Mapuunkesuu [2], [TAJI — TexHOreHHBIE
momudukauu  [ITK, chopmupoBaBmmecs 1oJ BIHUSHUEM
XO3AMCTBEHHOU JIEATEIbHOCTH YEJIOBEKA.

Knaccugukaus npupoJHO—aHTPONOTEHHbIX JaHAIIA(PTOB
ONpeNensieTcss C  Y4eTOM OCHOBHBIX TEOPETHYECKHX H
METOAMYECKMX  MOAXOJ0B K  HUX  KaprorpadupoBaHUIO,
paspabotanneix . JI. Apmannmom, A. TI'. Wcawenko, I'. U.
Mapuunkesnd u ap. [Ipeanaraemsrii BapuaHT KiaccupHUKAIIUU
UMEET HEKOTOpble OCOOEHHOCTH, 00YCIIOBIEHHbIE MAacIITA0OM U
IIPUKIIATHON T€03KOJOTMYECKON HANIPaBIEHHOCTBIO TPOBOJUMBIX
ucciaenoBannii  [3].  Mepapxudeckuid  psa BBIIEIEHHBIX
TUIIOJIOTUYECKUX KOMIIJIEKCOB XapaKTepU3yeTcs
MHOTOCTYNI€HYAaTOCThI0. Ero mMOCTpOe€HHE BBINOJHAETCS C
UCIIOJIb30BAaHUEM OOIIECTTPU3HAHHBIX OCHOBHBIX (KJIaCC — THI —
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PO — BUJ) U IPOMEXKYTOUHBIX (MOAKIACC — MOJPOA — TpyIia
BUJIOB) KJIACCU(PMKALIMOHHBIX €IMHUL] PETUOHAIBHOTO YPOBHSL.

Briienenne BBICIIMX €AMHUL KIACCU(PHUKAIMUA TPUPOTHO—
AQHTPOIIOTEHHBIX JIAHAWA(PTOB IMPOBOAUTCS IO IPUPOAHBIM
XapaKTepUCTUKaM TEPPUTOPUATIBHBIX KOMILIEKCOB —
MaKpoOKJIMMaTy (KJIacC), COCTaBy pacTUTENIBHBIX COOOIIECTB
(moakiacc), BpeMeHu (hOpMUPOBAHUS U TEHETUUYECKOM KaTeropuu
JTHEBHON MoOBepXHOCTH (Tuil). JlaHHas MO3MLUS NPOJUKTOBAHA
TEM, YTO NPUPOAHO—AHTPOIOTCHHBIC JaHIA(TH BO3HUKIM Ha
ocHoBe IITK u npuponHas ocHOBa B HX IIpelenax He yTparuia
cBoed Benyuien poau. MX cTpykTypa, KadecTBO BO MHOIOM
ONPEACIAIOTCA MPUPOAHBIMU NPEANOCHUIKAMH, IOJYMHSIOTCS
IPUPOIHBIM 3aKOHOMEPHOCTSIM.

B kauectBe kpuTepueB 060CO0JICHUS CIEAYIOIUX 110 PAHTyY
€IMHUI] KJIACCH(PHUKAUU — POAOB M MOJPOAOB, UCIOIH30BAHBI
HAIpPaBJIECHHOCTb M BHJbl XO3AHCTBEHHOW JEATEIBHOCTH B
npenenax JaHAma@THEIX KOHTYpoB. OCHOBaHMEM Ui HX
onpeAeIeHus CIIy>KaT KOJIMYECTBEHHBIE [I0Ka3aTey,
OTpaXKaKIIHE CTPYKTYPY 3€MENBbHBIX Yroaui. Paszmmuarorcs
CEJIbCKOX O35 CTBEHHBIE, CEIIbCKOX035I1ICTBEHHO—JIECHBIE, JIECHBIE,
peKpealoHHble, TPUPOIOOXPAHHBIE JTAHAIIATHI.

Crenyromue equHUIBI KIaccu(puKaluym — Tpymna BUI0B U
BuJ. IlockonbKy Bce coBpeMeHHbIE JaH ATl B CYIIHOCTH —
IIPUPOHO—AHTPOIIOTEHHBIE KOMILIEKCHI, IIPAaBOMEPHO
COBMEILIEHUE  KPUTEPUEB  BBIACIEHUS  €IWHULl  HU3IIUX
KJIacCU(UKALMOHHBIX PAHIOB ISl MPUPOJHBIX M HPUPOIHO—
AQHTPONOTeHHBIX JaHAmAa(PTOB. OCHOBHBIMH HMX MpHU3HAKaMHU
SBJISIFOTCS JIMTOJIOTUST YETBEPTUYHBIX OTJIOXKEHUH U Me30(OpMbI
penbeda, JTOMOJHUTENBHBIMM —  BHUJBl  II0YB, TPYIIIBI
€CTECTBEHHBIX PACTUTENBHBIX accouuanui. /laHHble KaTeropuu
OTpakaroT MPUPOJHBIEC MPEANOCHIIKA Pa3BUTUS TOTO WJIK WUHOTO
BUJA XO035IICTBEHHOMN NESTEIBHOCTH B npenenax
paccmarpuBaeMbix IITK. Kaxnomy wu3 moapomoB mnpupoaHO—
AQHTPOIIOTE€HHBIX JaH/IAdTOB CBOWCTBEH CBOM CHEKTp Haubojee
TUMIUYHBIX TPYII BUIOB.
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TakuMm 00pa3oM, MaXOTHBIE KOMILIEKCH (POPMUPYIOTCS, KaK
MIPaBUJIO, HA MOJOTOBOJHHUCTBIX U MEJIKOXOJIMHUCTBIX y4acTKax C
JIepHOBO—TIO/I30JIMCTHIMU [TOYBAMHU, TIOACTUIAEMBIMUA MOPEHHBIMHU
U JIECCOBBIMU  CYMECYAHO—CYINIMHUCTBIMH  OTJIOKEHUSMHU.
JIecoX03sIMCTBEHHBIE YrO/ibsi 3aHUMAIOT KPYIHOXOJIMUCTBIE WU
IUIOCKUE TEPPUTOPHH C JEPHOBO—TIOA30JUCTHIMU TMOYBAMHU Ha
NECYaHbIX OTJIOXKEHUsAX. JIyroBble KOMIUIEKCHI TATOTEIOT K
IUIOCKUM TOWMaM ¢ JIEPHOBBIMH U JEPHOBBIMU 3a00JI0YCHHBIMU
NOYBaMH Ha aJUTIOBUAIBHBIX OTJIOKEHHSIX. B TO jke BpeMsi, TpyIIibl
BUJIOB U BHUJABl [PHPOJHO—AHTPOIOTCHHBIX JaHAMAa(TOB
SBIISIIOTCSL ~ HEMOCPEICTBEHHBIM  OOBEKTOM  BO3ACHUCTBUS
TEXHOT'CHHBIX (PAKTOPOB.

Jlumepamypa:
1. Ucauenko A.I'., llnannukos A.A. Jlanamadtel. — M. : MbICIib,
1989. — 504 c.
2. Mapyunkesuu I M. JlanmmadToBeneHue: yueOH. mocodue. —
Munck : BI'Y, 2007.— 206 c.
3. Acosees M.I., lllepuines O.B., Anopyxosuu A.M. OCHOBBI
WHKCHEPHOW TE0dKOJIOTUHU: HaydyHoe u3nanue ; mopa pern. M.I.
SlcoBeeBa. Mumnck. : BI'TTY, 2013. 352 c.

Kalashnikov A. I., Yasaveev M. G.

ASPECTS OF TERRITORIAL DIFFERENTIATION OF
ENVIRONMENTAL CONDITIONS AND THE FACTOR OF
TECHNOGENIC INFLUENCE
International Sakharov Environmental Institute of Belarusian State
University

The objects of medium-—scale landscape mapping — natural
territorial complex — in the ranks of the genera, subgenera and
species are considered. The leading criteria for identifying the

main ranks of natural and natural-anthropogenic landscapes are
defined.
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Ko3znoe A.B., Mapkoea /].C.
TEHAEHIUU '’EOXUMHNYECKOI'O ®OHA BOJbI
O3EPA CBETJIOAP KAK
IKOJIOI'MYECKHA 3HAYNMOI'O OBBEKTA
B HUKEI'OPOJICKOM OBJIACTH
OI'BOY BO «Hmxeropoackuii rocy1apcTBEHHBIN MeAarornIeCKui
yHuBepcuteT uMeHu Ko3pMbl Mununay
a_v_kozlov@mail.ru

B pabore nana npeaBapuTenbHas T€OXUMUYECKAs XapaKTEPUCTHKA
BO3bI 03¢pa CBETIIOAP KaK SKOJIOTUYESCKH 3HAUMMOT0 00BhEKTa B
Hwxeroponckoii oonactu. [TokazaHo Hamruue onpeneieHHOro

KaTHOHHO-aHMOHHOI'O COCTaBa B BOZE U €€ OMOXUMHYECKOM
AKTUBHOCTHU, KOTOPBIC XapaKTCPU3YIOT BOJOEM C IPHUEMIIEMbBIM
9KOJIOTUYECKUM COCTOSTHUEM.

Ozepo CBetminosip HaXOAUTCA HAa 3aBOJDKCKON TEPPUTOPUU
JaHAmwaT, 0KHOTACKHBIA BOCTOYHOEBPONEUCKUM paBHUHHBIM.
O3epo sBsieTcss 00BEKTOM KyJIbTYpHOTO Hacuenus [1].

OHo pacnoyio’keHo B Mexaypeube pek Kepskener u Bernyra,
umeer ¢opmy osaia (470%350 M) M aHOMaJIbHO OOJBIIYIO
ry6uny 10 33,4 M. O6beM KOTJIOBHHBI okono 1,5 kM°, mromans
3epkana Boiabl — 14,83 Ta, MOIIHOCTH JIOHHBIX OTJIOKEHUUH —
npuMmepHo 8 M. BoJibl 03epa ruipokapOOHAaTHO-KAJIBIIMEBOTO TUIIA
IIUTAIOTCS B OCHOBHOM 3a CUET I'PYHTOBBIX BOJ M IOABOJHBIX
kiroueil. M3 o3epa BbITekaeT oiMH HEOOJIBLION pydel, OTX OAAIINI
K MajioBogHou peke Jlronna (0,5 km) [2].

CornacHo uccnenoBanusM |3, 4] kotnoBuHa o3epa CBeTinosp
UMEET HUMIAKTHOE IPOUCXOXKJIEHHE U MpPEJCTaBIseT co0oii
METEOPUTHBIN KpaTep TOJI0LEHOBOI0 NEPUOAA.

[TockonbKy IJIaBHBIM HCTOUYHUKOM ITUTAHUS 03€Pa SIBIISIFOTCS
TPYHTOBBIE U KIIOUEBBIE BOABI [5, 6], OHM MPEUMYIIECTBEHHO
OTIpeNIeNIAI0T TeOXUMUYECKUi (POH BoJI0EMA.

Ot60p mpoO6 Bombl M3 o3epa CBETNIOAP MPOBOAWICS B
HOos10pe 2018 roga ux yeThipex Todek (puc.l) B COOTBETCTBUU C
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I'OCT P 51592-2000 u I'OCT 17.1.5.05-85 c¢ mnomouisio
Garometpa ruaponoruyeckoro (bT-1,0).

Puc. 1. Bua na o3epo CBetiosip
U pacnoJio:keHne To4ex 0Tdopa npod BOAbI

AHanu3 IIPOBOJMUIICS B DKOJIOr0-aHAJIMTUYECKON
7a0opaTOpuy MOHUTOPHUHTA U 3aIIUTHI OKPY)KAIOIIEH Cpebl PU
MUHUHCKOM YHUBEPCHUTETE MO OCHOBHBIM OPraHOJEHTHUYECKUM,
TUAPO- U OMOXMMHYECKUM TTOKA3aTesiM [7].

OmnpeneneHue OpraHoJIENITUYECKUX TOKas3aTened mpod
BOJIBI, )KECTKOCTH, MUHEPATU3AIIUH U KHCIOTHOCTH TPOBOIHIIH IO
OOIIETTPUHATEIM METO/aM, ONpEeNeHHe CoAepk aHUsd B Mpolax
BOJIBI COCAMHEHUH a30Ta (HUTPATOB M KaTHOHAa aMMOHHS) — II0
I'OCT 4192-82 CHEKTPOPOTOMETPUYECKIM METOZO0M,;
conepkanue xyjopuaoB — aprearomerpueii mo 'OCT 4245-72,
comepkanue  cynbpatoB — mo [OCT  31940-2012
HOIOMETPUYECKUM TUTPOBAaHUEM; cojaepkaHue ¢GocdaroB — 1Mo
I'OCT 18309-2014  cnekTpoOTOMETPUYECKHMM  METOA0M;
comepkanue obOmero skemeza — mo ITHI @ 14.1:2:4.50-96,
tabnuna 1.

BeisiBieHo, dWro  Boja  o3epa  XapaKTEpU30BANIACh
HEUTpalbHOW peakluell, HaluyueM OdYeHb CJaboro 3amaxa H
HECYIIIECTBEHHOH I[BETHOCTHIO, & TAKXKE OTCYTCTBHEM MYTHOCTH H,
KaK CJIEJCTBHE, TMOJHOH Mpo3padyHOCThi0. OTHOCHUTENBHO
nokasareJsi o01eit MUHepalln3aliy BOJIa 03epa XapaKTepU3yIOTCs
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KaK yJIbTpanpecHasi, a OTHOCHTEIHHO OOIIeH JKECTKOCTH — Kak
OuYeHb MSTKas BOJA.
Tabmuna 1.
Opranosentuyeckue u 00001EHHbIE MOKA3ATEJN
Ka4yecTBa BoJbI 03epa CBeTs1051p

—— 3Hauenus mo Toukam ot60pa | Cpen- TIIK
| I I v HCE

3amax

(mpu +20 °C), 6ann ! ! ! ' . ?

LBeTHOCTH

(Cr-Co mxaa),© 10 10 10 10 10 20

MyTHOCTB 0 0 0 0 0 15

(1o KaomuHy), Mr/i

ITpo3paunocTs 60 60 60 60 60 60

(mo Cueinneny), cM

BogopoaHsit 7.4 7.3 7.3 6,9 7.2 6,5-8,5

noKazaTenb, el. pH

Munepanuzanus 145 | 135 | 135 | 133 137 1000

oO1as, Mr/i

XKectkocTh 00mas, 150 | 1,25 | 1,30 | 1,60 | 1,41 7,0

MT-OKB./JI

[pumeganne: TIIK (3mecy m pamee) — cormaco I'H 2.1.5.1315-03; TH
2.1.5.2280-07 Jomonnennss u usmedenus Ne 1 x I'H 2.1.5.1315-03; TH
2.1.5.2307-07.

[Tokazarenn KayecTBa HE BBIXOJWIA 32  TPEICIBI
YCTaHOBJICHHBIX HOpM (Tabmuma 2).

Tabimma 2.
KaTtnonHo-aHnoHHbI# cocTaB BoabI 03epa Ceetsiosip
HOKa3aTeﬂL’ 3HaYeHHS 10 TOYKAM 0T60pa Cpeﬂ-
IaK
Mr/i I I 1" v Hee

AMMOHUIHBIN a30T 0,36 | 0,29 0,36 0,54 0,39 15
HuTtpaTHblit a30T 0,5 0,5 0,6 0,9 0,6 45
Tosudochdare 0,25 | 0,20 0,10 0,05 0,15 3,5
Cynbdatbr 2,1 2,8 1,6 2,4 2,2 500
Xopuapt 2,5 10,0 2,5 49 49 350
JKeneso obuiee 0,3 0,2 0,1 0,3 0,2 0,3

265



N3 Bcex H3y4YEHHBIX MOKAa3aTejleld TIeOXUMUYECKOTO
COCTOSIHUSI BOJBI HAaWMCHEE BBIPAKCHO HAIWYHEC KATHOHOB
ammonus (He 6onee 0,54 mr/im), HuTpar-annoHoB (110 0,9 mr/n) u
aHnoHoB (ocdopubIx (HE O60aee 0,25 mr/m) kuciot. Kpome toro,
conepkanue cynbdaros (ot 1,6 mo 2,8 mr/im) u xaopuaos (0T 2,5
1o 10,0 mMr/i) Takke HaXOJIMJIOCh Ha OYCHb HU3KOM YPOBHE.

Conepxkanne obmiero kenme3a B Boaax (Caetosipa,
HAXOJWJIOCh TPAKTUYECKH Ha YPOBHE YCTAHOBJICHHBIX HOPM.
broxuMuueckoe COCTOSHUE BOABI OMpEIesieT TpPOTEKaHUE
NPaKTUYCCKH BCEX OKHCITUTEIILHO-BOCCTAHOBUTEIIbHBIX
MPOIIECCOB B BOJIOEME W, OAHOBPEMEHHO C ITHM, 3aBUCHT OT
OOJIBIIIMHCTBA ©CTECTBEHHBIX W AHTPOIIOTEHHBIX (PAKTOPOB,
OKa3bIBAIONINX BJIMSHUE HA €ro KadectBo. JlaHHbIe TaOmMIBl 3
OTPaKAIOT BapHadEIbHOCTh IOKa3aTeliell OMOXUMHUYECKOTO
coctosiHus o3epa CBeTiosip Ha oceHHuM nepuos 2018 roxa.

Tabmuua 3.
IMoka3aTe u OMOXUMHYECKOTO COCTOSIHUSI
BOJbI 03epa CBetJiosip

IToxa3aremns 3nauenus mo Toukam ot60pa | Cpen-
’ IaK
Mr/n | | i AV HEe
PacTB. kucnopon 8,0 7,9 7,0 10,0 8,2 >4,0
XITKnEpMAHT. 4,4 4,0 3,9 45 4,2 5,0
BIIK; 1,2 1,9 1,9 2,0 1,8 3,0/6,0

CognepxaHue  pacTBOPEHHOTO  KHCIOpOJa B BOJE
OLICHMBAJIOCh KaK BBICOKOE, a caMu Bobl — uncTeiMH (I-11 xmacc).
[Toxazarenem XIIK cBHIETENBCTBYET O HU3KOM COACPKAHUM B
BOJ[aX JIETKOOKHUCIISIEMBIX opraHndeckux BeniecTB. bIIK7 Hu3kuit
ot 1,2 1o 2,0 mr/mn., a Boasl CBetnosipa — uncteie (Il kmacc).

B umenom 3a mepuox mpoBENEHHOrO  0OCiIEIOBaHUS
9KOJIOTHYECKOE COCTOsIHUE 03epa CBETIOSAp HE OTPAXKAET HATHUHUs
CYIIIECTBEHHOI'O BO3/ICHCTBHSI HA HErO aHTPOIOT'€HHBIX (PAKTOPOB,
XapaKTepU3yeTcsl HATUYHEM OIPENEICHHOIO T'€OXMMHYECKOIro
(oHa ¥ ONTUMABHBIM YPOBHEM OMOXUMHUYECKOM aKTUBHOCTH.
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Kozlov A.V., Markova D.S.
TRENDS OF GEOCHEMICAL BACKGROUND
OF WATER LAKE SVETLOYAR
AS ECOLOGICALLY SIGNIFICANT OBJECT
IN THE NIZHNY NOVGOROD REGION
Minin Nizhny Novgorod State Pedagogical University

In work preliminary geochemical characteristic lake Svetloyar
carts as ecologically significant object in the Nizhny Novgorod
Region is given. Existence certain cationic and anionic structure

in water and its biochemical activity which characterize a
reservoir with an acceptable ecological state is shown.

267



Konoeanoea J.E.

TAKEJIBIE METAJLJIBI B BOJAE U TIOHHBIX
OTJOXEHUSAX P. IECHA MOCKOBCKOM OBJIACTH
Poccurtickuii ynusepcumem 0pysxcovl Hapooos
konelen90@mail.ru

Wzydenune coneprxaHust TSHKEIbIX METAJUIOB B JIOHHBIX OTIIOKEHHUSIX PEK
KpaiiHe aKTyalbHO sl palOHOB C BBICOKOM aHTPONOre€HHOU
aKTUBHOCTHIO. B cTaThe Ha mpumepe p. JlecHa B MOCKOBCKO#M 00acTu
MOKa3aH CI0cO0 OLEHKU 3KOJIOTHYECKOT0 COCTOSHUS BOJIOTOKA C
noMotibio ko3 duttmenTa qouHoM akkymysun (KJIA). beum
HaﬁILCHbI OCHOBHBIC 3arpsA3HUTEIIA BOABI 1 JTOHHBIX OTJIOKEHUH —
JKeNe30 U Mapraiell. B urore caenan BHIBOA 00 9KOJIOTHUECKOM
COCTOSIHMH P. JlecHa.

OO0agaroniue BHICOKOM TOKCHYHOCTBIO TSDKEIBIC METaJlIbI,
noctynas B pe3yjbTaTe aHTPONOTEHHBIX IMPOLECCOB B BOJIHYIO
Cpedy, OKa3bIBalOT 3HAYMTEIBHOE BIHMSHHE Ha KayeCTBO
npupoaHbix Boa. OHM mepepacnpefensioTcs B Pa3InYHBIX
DIIEMEHTaX BOJHOTO 00BEKTa: paCTBOPSIOTCS B BOJIE, TOCTYIAIOT B
NUILEBBIE 1IeTIH, IeNOHUPYIOTCS B JOHHBIX OTJIOXKEHUAX. JlOHHbIE
otnoxeHust ([O) ABAAOTCS AKTUBHBIMH  TIOTJIOTUTEIISIMU
pPAacTBOPEHHBIX B BOJI€ BEIIECTB, IO MX XMMHUYECKOMY COCTaBY
MOXHO TIOJy4UTh JIOCTOBEPHYIO UH(MOpMaIuio 00 ypOBHE
TEXHOTEHHOI'O 3arps3HeHus. BBUAY BBICOKOH aKKyMYJISTHUBHOMN
crnocobHocty JIO KOIMUYECTBO 3arps3HSIOMIMX BEIIECTB B HUX
MOYET ObITh MHOTOKPATHO BBIIIE, YeM B BOJE, YTO MPHUBOAMUT K
BTOPUYHOMY 3arps3HEHHI0O W HETaTUBHOMY BO3JICHCTBHIO Ha
THJIPOOHOHTOB.

B 2014-2015 rr. Ha tepputropun MOCKOBCKOI 06sacTu B
pamKax MPOrPaMMBbI MunucrepcTBa HKOJIOTUH U
IPUPOJIONONIL30BaHUSl peruoHa Oblla MpoBeneHa paboTra Mo
HKOJIOTO-TE€OXUMHUECKOH OIEHKE COCTOSHUS JOHHBIX OTJIOKEHHUH
pek OacceitHa pekn MockBa OT T. MoOCKBa /10 YCThS, ILEIBIO
KOTOpO# Oblna opranuzamust MoHutopuHra J{O MOBEpXHOCTHBIX
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BOJIOTOKOB. B Xoze BblloJHEHUs ObLT 00CiIE€nOBaH ps pek
perroHa, B ToM uncie p. JlecHa.

P. lecHa sBnsercs JIeBbIM IPUTOKOM p. I1axpbl u mpoTekaer
Ha roro-zamaae MOCKOBCKOII 001acTH, €€ IJIMHA COCTaBIgeT 88
KM, IUIOmaabp BomocObopHoro Oacceitna — 717 km? [1]. Ha Heit
pacnoyiokeHsl Topona Kanumnauuenm u  AnpeneBka, OOJIbIIOE
KOJIMYECTBO JIEPEBEHb, caHATOpU «/lecHa», a Takke pa3IudyHbIC
[peIpUATHS, OCYIHCCTBHSIIO[H:.IJI/IC cOpOC CTOYHBIX BOJI.

Yacubl P-H ICEHEBO

FonuubIiHO
BHYKOBO MockoBckuit

KpacHo3HaMeHCK
KommyHapka
, Kanunurey yaap
Anpeneska
2 9, Jetl
7 8 12
Anabuha P-H I0XKHOE
1 oh BYTOBO
CensiTuHo Ll
BaTyTUHKU LLlep6uHKa
Tpounuk
fikoBnesckoe [A-130] O CrBop Habmonenns
. KpacHasn
Kuesckuii Maxpa Moaonbck
G
WenomoBo LLInWKMH Jlec Ky3Heuunku

Puc. 1. Kapra-cxema cTBOpoB Ha0/101eHus Ha p. ecna

B paiione HaceneHHbIX MyHKTOB KanmHMHEN 1 ATpeneBka,
nepesenb Co¢puno, XiomoBo, MaptembsHoBo, KpomuHo,
Aduneeso, Ilepumno, Ozepku u [lyopoBuiisl Ha 12 cTBopax ObL
MPOU3BENCH OAHOBpPEeMEeHHBIH 0TOOp mpod Bomsl u JO. Otbop
po0 MpPOBOJWIICA B COOTBETCTBUHU C METOJUKOM, YTBEPKACHHON
PJ152.18.595-96 «®enepanbHblii IepeueHb METOIUK BHITIOTHEHUS
U3MEpPEHUH, AOMYIIEHHBIX K TNPUMEHEHHIO IPU BBIIOJIHEHUU
paboT B 00JaCTM MOHUTOPHMHIA 3arpsA3HEHUS OKPYKAIOLIEH
npupoaHoii cpeasl (yrB. I'occrannmaprom Poccun 20.12.1996,
Pocrugpomerom 15.12.1996)» (pen. ot 28.10.2009). Xumuueckuit
aHamu3 1poO6 Bombl u  JIO BBIONHSUICS TI0 METOJIUKaM,
BKItoYeHHbIM B PJI 52.18.595-96 «®enepanbHblii nepedyeHb
MeToiuK BBIOTHEHUS U3MEPEHUH, TONYIICHHBIX K TPUMEHEHUIO
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IpY BBIMOJIHEHUH paboT B 00JacCTH MOHHUTOPHHTA 3arpsS3HEHUS
OKpY>Karolle mpupoIHON cpeab» [2].
bour mpoBenen anammu3 npo6 Boasl u JIO mo psgy
nokasarenei (TshKenble MeTalllbl, OpraHuKa), B pe3yJbTaTe
KOTOPOTO OBUIM BBISIBIIEHBI OCHOBHBIC 3arpsS3HUTENHN, CTAOMIBHO
npessbimaromue [1JIK B Boge — xene3o u mapranerr (tadm. 1, 2).
Tabnuna 1.
Conep:xaHue OCHOBHBIX 3arpsi3HUTeJIei
B podax Boakl p. [lecHa

Jaement | IIJIK ,.x | ConepxaHue 0OCHOBHBIX 3arpsi3HUTeJIeil B
npo6ax Boabl p. JlecHa, Mr/J
Min Max Cpennee c
Mn 0,01 0,01 0,25 0,14 0,08
Fe 0,10 0,17 0,70 0,47 0,17
KoHueHntpauus wmapraHua B BOJE  XapaKTEpHU3YeTCs
MOBBIIIEHHBIM ~ COAECPKAHUEM B BEPXHEM TEUYEHHUH PEKH.

MakcuMmanbHBIX 3HAYCHHUH OHa JocTUraeT Hrke T. Kanununer (24
ITAK) u r. Anpeneska (25 I111K), 3aTem cHuxaeTcs B JiBa pa3a u
MOCTETIEHHO JOXOAMT N0 3HaueHUM, ONMu3KuXx K Hymo. Cxoxas
CUTyalsi OOHapy)XeHa M T1I0 COJEPKaHHIO JKele3a B
MOBEPXHOCTHBIX BoJax p. JecHa. [Iuk 3HaueHUN NpUXOAUTCS HA
r. Kanununen (7 I1IK), 3aTeM KOHIIEHTpaus IUIaBHO CHUXKAETCS
110 TOKa3arenel, He3HauuTenbHo npepbimatonux [1JIK.

Tabnuma 2.

Conep:xaHue OCHOBHBIX 3arpsi3HUTeJIel
B npodax 10 p. [lecna

duement | ®on 10 Kuapk Copnepxanne 0CHOBHBIX
BPp. |JauTocdepsl, | 3arpsa3HuTeiel B mpodax 10
MockBa, | ™mr/kr [4] p. AecHa, mr/kr
Mmr/kr [3] Min | Max |Cpennee| o
Mn 470 1000 50 | 1231 222 220
Fe 670 46500 2000 | 19000 | 7383 | 4362

ITo JaHHBIM ITPOBECACHHBIX I/ICCHG}IOBaHI/Iﬁ MaKCHUMaJIbHasA
KOHIIEHTpalusi >keie3a (M0 YCPEAHEHHBIM I[IOKa3aTelsM Ha
ctBope) B JIO B 22000 pa3 GonbIie, 4yeM B MOBEPXHOCTHBIX BOJaX

270



p. MHecna. MakcumanbHoe cojepkaHue Mapranna (1o
yCpeIHEeHHBIM TToKa3zaTessiM Ha ctBope) B JIO B 30 pa3 Beiiie, 4em
B [IOBEPXHOCTHBIX BOJAAX p. JlecHa.

Ha ocHOBaHMM MOJYYEHHBIX JIAHHBIX IMPOBEIU OICHKY
HKOJIOTHYECKOTO COCTOSIHUA P. JlecHa ¢ momomnibio Kodppuimenrta
nonHol akkymymsiiuu (KIA) o dopmysne [5]:

KJA = Cpo/Csopa, T1E:

Ci0 — KOHILIEHTpaus 3arps3ustomiero semectsa B J10, Mr/kr
WJIA MKI/KT;

Chona — KOHIIEHTPALIKS 3TOTO BEIIECTBA B BOJE, OTOOPaHHOM
OJIHOBPEMEHHO B 3TOM K€ CTBOPE, MI/JI FJIA MKT/JL.

Pesynbratel pacuera nmpeacTaBieHbl B Ta0M. 3.

Tabnuua 3.
Koa¢pdunuent nonnoii akkymyassuun Mn u Fe
JJleMeHT CpenHee 3HaYeHHe OueHka ypoBHS
KJIA 3arpsisHeHus [5]
Mn 3,8*10° BBICOKHIT
Fe 1,9*%104 BBICOKHIT

Boicokue 3HaueHuss KJ/IA yka3pIBaloT Ha XpOHHYECKOE
3arps3HeHue p. JlecHa, 0coOO€HHO B BEpXHEM U CpeIHEM TEUCHUH.

Takum 00pa3oMm, MOXKHO CKa3aTb, YTO OSKOJOTHYECKOE
COCTOsIHUE o0ce10BaHHOM peku ABJIAETCS
HEYJIOBIIETBOPUTENBbHBIM. Ha paccmaTpuBaeMoM ydacTKe B P.
JlecHa nmocTynaer 60Jb110€ KOJIUYECTBO OBITOBBIX U CTOYHBIX BOJL
OT IPOMBIIIUIEHHBIX U CEIbCKOXO039MCTBEHHBIX MPEANPUATUH. ITO
HEraTUBHO CKAa3bIBAETCS HA KaUE€CTBE IOBEPXHOCTHBIX BOJ PEKU U
JO. BrocnenctBuum 3TO MOMXKET MNPUBECTH K JalibHEHIIEMY
YXYJIEHUIO 3KOJOTMYECKOW 0OCTaHOBKH, U3MEHEHHUIO BHJIOBOTO
COCTaBa PACTUTENIBHOIO U )KUBOTHOI'O MHUpA.

Jlumepamypa
1. T'ocynmapcTBeHHBIN BOAHBIN peectp. JlecHa. PexuMm gocryna:
http://textual.ru/gvr/index.php?card=178531 ot 12.03.2019.
2. PJI 52.18.595-96 «®DenepanbHblii mepeueHbh MeTOAMK
BBIMIOJIHEHUS] WU3MEpPEHUH, MOMYIIEHHbIX K MPUMEHEHUIO IpH
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OKpYKarollel TPUPOIHON CPEaIbI».

3. Anun E.I1. Tspxenble METALIBI B MAJIOH peKe B 30HE BIUSHUS
MPOMBIIIEHHOTO ropoja. - M.: UMI'P3, 2003. — 89 c.

4. Bunoepaoos A.Il. Cpeanee cojepXaHHE XHUMHYECKUX
9JIEMEHTOB B TJABHBIX THIAX HW3BEP)KEHHBIX TOPHBIX MOPOJ]
3eMHOU KopkbI // ['eoxumus, 1962, Ne 7. — ¢. 555-571.

5. [Ilpukaz MuHucTepcTBa MPUPOIHBIX PECYpCOB U IKOJOTUU
Poccuiickoit ®enepannn ot 24.02.2014 Nel12 «O06 yTBep)AeHUU
MeToauuecknx yka3zaHUM MO OCYILIECTBICHHIO TOCYJapCTBEHHOTO
MOHMTOPHUHIa BOJHBIX OOBEKTOB B 4YacTU OpraHU3alMM U
npoBeJcHUST HaOMIOACHUM 3a CcoAepKaHHeM 3arps3HSIOMINUX
BEIIECTB B JIOHHBIX OTJIOXKEHUSAX BOJHBIX OOBEKTOB.

Eleonora Konovalova
HEAVE METALS IN WATER AND BOTTOM
SEDIMENTS OF THE DESNA RIVER IN THE MOSCOW
REGION
People’s friendship university of Russia (RUDN university)

The study of heavy metals content in bottom sediments of rivers
is extremely important for areas with high anthropogenic activity.
Due to the insufficiently developed regulatory framework
regarding the quality of bottom sediments, various methodologies
are used in Russia to evaluate them. Pollution of the Desna River
(Moscow region) with heavy metals is assessed in the article by
using the bottom accumulation coefficient (BAC). The main
water and bottom sediment pollutants were found during this
research, they are iron and manganese. As a result, a conclusion
was made about the ecological state of the Desna River.
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Kopones B.C., I'puzopvesa HU.I0.?, Kopones B.A.°
POJIb BUOJIMTOB B OKOJIOT O-'EOJOI'MYECKHUX
CUCTEMAX
MI'Y um. M.B.Jlomonocosa, Mockea, Poccus
vlad korolev1999@mail.rul

Dkonoro-reonorudeckue cuctemsl (I1'C) aABIsAIOTCS COCTaBHON
YacThIO IKOCUCTEM. bUOTeHHBIE TOPHBIE TOPObI (OMOINTHI)
CBSI3aHBI CO BCEM >KHMBBIM Ha 3emiie u MoryT (popmuposats II'C.
[TosTOMY ITpH TPOBEACHUH IKOJIOTO-TEOJIOTHUECKUX U
T€09KOJIOTMYECKUX U3bICKaHHH, OCHOBBIBASICh HAa 3HAHHIX 00
3I'C, Heo0X0AMMO YUUTHIBATH POIIH OMOIUTOB B (POPMHUPOBAHUHT
o0nrka nmurocdepsl U UX BIMSHUE HA (DOPMHUPOBAHHE
9KOJIOTUIECKUX (PYHKINI TUTOCHEPHI.

«...DKOJIOrO-T€0JIOTUYECKass CUCTEMAa — OIpeAeieHHbIH (B
NpUHIUIIE JI000H 10 pa3smepaMm) o00beM JUTOChEpBl C
(YHKIIMOHUPYIOLIEH HENOCPEJACTBEHHO B HEM WIM Ha €ro
MOBEPXHOCTH OMOTOM, BKITIOYAs YeJIoBeKa U couyM...» [1].

[Tonxon K M3y4EHHIO BEPXHUX CIIOEB JIUTOC(EpPH 3eMIH B
HKOJIOTUYECKOM TEOJIOTUM C Y4eTOM OCOOEHHOCTEH 5KOJOro-
reojoruueckux cucreM (OI'C) sBnsieTcss HOBBIM U HE 0Opes Mmoka
JMOJKHOTO BHHMMAaHHS B HAay4HbIX Kpyrax, a BIHSHHUE
O0COOEHHOCTEH OTIENbHBIX THUIIOB TOPHBIX MOPOJ, B TOM YHCIE
OMOTe€HHBIX, HAa SKOCHCTEMbI IPAKTUYECKHU HE U3YUEHO.

B cBs13u ¢ 3TUM yenv n1aHHOM PaOOTHI - OLIEHKA 0COOEHHOCTEH
6uonutoB kak KommoHeHToB OI'C. Pemaemble 3amaunm -
BBISIBJIECHME POJM  OHOIMTOB B  O0ECIEYEHHMH OCHOBHBIX
sKkosoruueckux QyHkuuit gutocdepsr (OPJI):  pecypcHOH,
TEOXMMHYECKOH U reoiuHaMuyeckoi (reodusuyeckas DDJI Hamu
HE paccMaTpUBaeTCs, Kak ci1abo uzyueHHas) [1-3].

dopmupoBaHUe OMOTEHHBIX TOPHBIX TOPOJ, WIH OHOJIUTOB,
CBSI3aHO C KHM3HENEATeIbHOCThIO OMOTHI Ha 3emile, pOJId KOTOPOi
B 3TOM II00aJIbHOM IPOIECCE TTOKA YTO MPUAAETCS HE3ACTYKEHHO
Manoe 3HaueHue [4]. s Oonee TOYHON XapaKTEPUCTHKHU
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OMONUTOB HEOOXOAUMO OOpPAaTUTh BHUMAHUE HA Cpely OOMTaHUS
O6uoTHl — OMocdepy, B Mpeeax KOTOPOd OpraHu3Mbl 00pa3yroT
€CTEeCTBEHHBIE COOOIIEeCTBA B TECHOH CBSI3W C aOWOTECHHBIMH
KOMIIOHEHTaMH, IIPE¥kK A€ BCEr0 — TOPHBIMU MOPOAAMHU U ITIOYBAMHU.
Buonutel, kak kommoHeHTsl DI'C, SBIAIOTCS OJAHUMHU U3 CaMBIX
pacIpOCTPAaHEHHbIX CpPEAM OCAJAOYHBIX TOpPHBIX Mopox. B
Te0JIOTUYECKONH HCTOpUM 3eMJIM OHU OOpPa30BBIBAIHCH ITOYTH
OJIHOBPEMEHHO ¢ (OpMHpOBaHHEM OHOChephl, a X 00BEM H
MHOro00Opa3ue yBEIUYMBAINCH BMECTE C €€ HBOJIOLUEH.
ChopmupoBaBMCh B pa3iIMyHble T'EOJIOIMUYECKHE 3IOXH,
OMoNMUTBI  OTpaxkaloT  cnenuduky  maneoreorpauIecKux
00CTaHOBOK U MaJE€03KOCUCTEM B MEpUoa UX (opMUpOBaHUS, a
TaK)Ke OTPAXKAOT MOCIIEAYIONINE IOCTI€HETUYECKUE U3MEHEHUSI.

OCHOBBIBassCb Ha TEHETMYECKOM IIOJXOAE€ K M3Y4YECHHUIO
TOPHBIX MTOPOJ, OMOIHUTHI OBLIO MPEIOKEHO [S] pa3enuTh Ha TPH
TUNA: a) «OMOreHHO-TIOCTMOPTAJIbHBIE MOPOJABI» —  CHH-
AMUTCHETUYECKUE OWOTCHHBIC TMOpOJbI, O0Opa3oBaHHBIE U3
OCTaTKOB YMEPUINX KUBOTHBIX, PACTEHUI 1 MUKPOOPTraHU3MOB; 0)
«OMOreHHO-00pa30BaHHbIE  MOPOABI» —  CHHICHETUYECKUE
OpraHoreHHbIe MOPO/Ibl, 00pPa30BaHHBIE UM CO3/IaHHbBIE KUBBIMU
MHUKpO- U MaKpOOpraHu3MamH; B) «OHOT€HHO-IpeoOpa3oBaHHbIE
HOPOJIbI» — AMUI€HETHYECKHE OPO/Ibl, ChOPMUPOBAHHBIE 3a CUET
BIMSIHASL MHKPO- W MaKpOOPraHMW3MOB Ha JPYyTHUE€ THIIBI
HNEPBUYHBIX OCAJOYHBIX, MAarMaTH4YeCKUX M MeTaMOppHUUECKUX
MOpOJ 32 CUET MX OMOreHHOIO 3MUreHe3a U APYTux IMpOIEecCOoB
npeoOpa3oBaHus (F'yMUPHUKAILMY U T.I1.).

Ecnu 6MOaMTHI cliaratoT reoJIorn4eckuii MaccuB, Ha KOTOPOM
pasBuBaercs OI'C, To onu npuaarot nanHoi O1'C cnernuduueckue
cBorcTtBa. OHH, Kak Jir00ast MOPoOJia, UMEIOT CBOU OCOOEHHOCTH,
Bausomue Ha Owotry. [losTroMy HEOOX0IMMO paccMOTpETh
noipoOHee 3T 0COOEHHOCTH.

Dkonozo-pecypchas (hyHkyua Ouo2enHvix Maccueos Hanboiee
ABHO BbIpaxkeHa. Cpeau a) OMOTreHHO-TIOCTMOPTAJIBHBIX MOPOJ
HauOoJIbIlIee PECypCHOE 3HAUYE€HHE HMEIOT KayCTOOMOIMTHI U
u3BecTHAKU.  [lepBble  HUCHONB3YIOTCS  YEJIOBEKOM  Kak
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HHEPTeTUYECKOE TIIO0JIE3HOE HCKOIMAeMOe, a TaKKe CBIpbe s
XUMHUYECKOH npombinuieHHocTU. [Tomumo storo, Hanpumep, Topd
SBIISICTCA CPEON OOUTAHUSI MHOTHX MHUKPOOPTAHU3MOB U CITY>KUT
IPUPOIHBIM yA0OpeHueM. buoreHHbie U3BECTHSIKU MPUMEHSIOTCS
B CTPOMTENbHOH M WHBIX BHJIAX MPOMBIIUIEHHOCTH. Ha
KapOOHATHBIX MOPOAAX PA3BUBAIOTCA KalbIEPUTHI — PACTECHUS,
notpedsromue KanbuuT. Kpome Toro, BakHa pecypcHas poJb
KPEMHUCTBIX OMOT€HHO-TIOCTMOPTAIBHBIX OMOJIUTOB, TaKMX Kak
TpereN, AUaTOMUT U OroKa. Bce OMONMMUTHI SBISIOTCS U Cpemoit
oOWTaHUsl, U TMUTATEIBHBIM PECYpPCOM JJisi MUKPOOPTaHU3MOB.
Cpenn 0) OMOreHHO-0Opa30BaHHBIX OHOIHMTOB HAMOOJbBIIEE
9KOJIOTO-PECYPCHOE 3HAUCHUE UMEIOT KOpaJJIOBbIe pU(BI, TYaHO,
ucnojp3yemMoe B KadectBe ynoOpenus. KopamioBblie pudbl
(bOpMUPYIOT IKOCHCTEMBI ¢ Hambojee OoraTeiM pazHOOOpa3zueM
BUJIOB BOJHBIX opranu3moB. K B) OuoreHHo-npeoOpa3oBaHHBIM
OnonuTaM, UMEIOIUM Hanboyiee BaKHOE PECypcHOE 3HAUYEHHUE,
OTHOCSITCSI TIOYBBI, OOJAaNalOIINEe BAXHEHIINM pPECcypcoM —
IUIOZIOPOJIUEM, CPEoi OOMTaHMSI U CYOCTPAaTOM AJisl Pa3IHMuHbIX
MHUKpPO- U MaKPOOPTaHU3MOB.

Oxonozo-eeoounamuueckas @QYHKYus OUOLEHHBIX MACCUBOS
o0yclOBJIeHa WX BIMSHHEM Ha  Pa3BUTHE  pa3IMYHBIX
re0IMHaMUYECKUX IPOLECCOB, MPEXKIE BCErO AK30T€HHBIX. JTH
OpoIecchl  MOTYT HMMETh KaK  IOJOXHTENbHOE, TakK M
OTpHILIATENIbHOE BJIMSHHME Ha 3KocucTeMbl. HebOmarompusiTHble
CBSI3aHBI C Jerpafanueil U 3po3ueit moys, kak OuomutoB. Cpenu
OJ1aronpuUsATHBIX IPOLIECCOB BBIJIENISAETCS OuoreHHoe
BBIBETPHBAHNE, BEAYIINE K OOpAa30BaHHUIO TTOYB, U aKKyMYJISIIHS,
6saroapst KOTOpOil UAET MPOLECC HAKOMJIEHHUs OMOIUTOB MEPBBIX
IBYX THMOB. YacTo OJHM TMPOIECCH TMOPOXKIAIOT Jpyrue
nporeccel. Tak, Hanmpumep, HAKOIUIEHHE TOPQSIHBIX MAaCCHUBOB
BeleT K 3a0ojauMBaHUIO, KOTOpOE HEOJArompusTHO MJIA
MH)KEHEPHO-XO3SIMCTBEHHON  JIeATENIbHOCTH  YellOBeKa,  HO
OnaronpusaTHO A5t Ouopa3HooOpa3us. buoreHHoe BhIBETpUBaHUE,
(kak HayanmpHas CTaAWs pa3pylIeHUS TOpPOX), NIPUBOJUT K
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pa3BUTHIO OCHINEH, OOBAJIOB, ONOJ3HEW, a TaKXKe K 3PO3UHM U
abpazuu.

Dkonoeo-eeoxumuyeckas @QYHKYUs OUOLEHHBIX MACCUBO8
o0yClIOBIEHa HX BJMSHHEM Ha pa3jM4Hble TE€OXUMHUYECKUE
npoueccsl. 'eoxumunueckas O@JI cBd3aHa ¢ Murpauuei
Pa3IMYHBIX 3JIEMEHTOB, OKa3bIBAIOUIUX KAK OTPULIATENILHOE, TaAK U
MIOJIO)KUTEIbHOE BIIMSHUE Ha JSKOCUCTEMBL. BaxHyio poib
O6nonuToB B opMupoBaHuu reoxumuueckoi DI BBIMOIHSIOT
KapOOHAaTHBIE OMOTEHHO-TIOCTMOPTAIBHBIE TOPOIBI — OMOTEHHBIE
U3BECTHAKM U OHMOTreHHO-mpeoOpa3oBaHHbIC MOPOAbI — IOYBHI.
[TepBoie (opMHUPYIOT KapOOHATHBIE TEOXMMHYECKHE Oapbephl,
KOTOPBIE BBIMOIHSIIOT 3aIIUTHYIO (DYHKIMIO IPU BO3JCHCTBUH Ha
NOpPO/bl KUCJOTHBIX 3arpsi3HUTENICH, BTOpPbBIE - pa3HbIE THIIbI
FEOXUMHUYECKHX 0apbepoB B 3aBUCMMOCTH OT BUJA MOYB. Takxke
MHOTHE OHWONUTHI, O0OJaNaroNe MOBBIIICHHOW COPOIMOHHOMN
CIOCOOHOCTBIO (TOp(, MOYBBI, WIIBI, CAPONENH, TUATOMUTHI U
Ip.), BBIIOJNHSIOT POJb HPUPOAHBIX (QHIBTPOB, OYHIIAOIINX
CTOYHBIE U TPYHTOBBIE BOJAbI OT BPEIHBIX 3JEMEHTOB, a TaKKe
pOJIb IENOHUPYIOMUX cpel. BTopoe o0CToATENbCTBO J1enaeT ux
HEMIPUTOJHBIMU  JUISI  MCIOJIb30BaHUSI B JIPYTUX  LEJSX.
CyIIecTBeHHYI0 pOJb B peanu3anuu reoxumuyeckon DDJI
UTPAIOT MOYBBI Kak OMOr€HHO-IIPe0Opa30BaHHbIE TOPHBIE TOPO/IBI.
NMeHHO dYepe3 HUX HAET HauOOJblIas MUIpALUs PA3IUYHBIX
accolranui JIEMEHTOB.

Takum 00pa3oM, MOXKHO CHI€NaTh CJIEAYIONINE BHIBOJBL: 1).
PaccMmoTpeHna B3auMOCBs3b OMOTeHHBIX TOpHBIX nopoa ¢ DI'C; 2).
BrisBnensl ocobeHHocTn OMOaUTOB Kak kommnoHeHToB OI'C ¢
TOYKH 3peHusl ocHOBHBIX DDJI: pecypcHOM, T€0AMHAMUYECKON U
F€OXUMHUYECKO.

[TonHbIM 00pazoM poiib OMOTEHHBIX TOPHBIX MOPOJ OblIa
BbISIBJIEHA HE J0 KOHIA, YTO JaeT MOBOJA K JajbHEHIIeMy
IIPOBEJECHUIO U3bICKaHUI.
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Korolev V.S.%, Grigorieva 1.Y.2, Korolev V.A.2
THE ROLE OF BIOLITHS IN ECOLOGICAL AND
GEOLOGICAL SYSTEMS
MSU named M.V. Lomonosov, Moscow, Russia

Ecological and geological systems (EGS) are an integral part of
ecosystems. Biogenic rocks (bioliths) are associated with
everything living on Earth and can form EGS. Therefore, when
conducting engineering and environmental studies, based on
knowledge of the EGS, it is necessary to consider the role of
bioliths in the formation of the lithosphere and their influence on
the formation of the ecological functions of the lithosphere.
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Ky3o6éxun B. B.

CPABHEHUE JIAHHBIX CETEM MOHUTOPHUHT A
XUMHUYECKOI'O 3ATPA3BHEHUSA CHEKHOI'O
IHHOKPOBA C PACYETHBIMHU JAHHBIMH MOJEJIN
JAJIBHET'O ITEPEHOCA
Q@I'BY "Hncmumym enobanbHo2o kiumama u sxonozuu Poczuopomema
u PAH umenu axademuxa FO.A. Hzpasna"
vladimir.kuzovkin@bk.ru

[IpousBeneHo cpaBHeHHE pacueTHbIX JaHHBIX Moaenu EMEITa MCII-3
C JaHHBIMHX MOHUTOPHHTA CETU XUMHUYCCKOI0 COCTaBa CHEIKHOI'O
nokpoBa ¢ 2005 o 2015 rr. na Tepputopun PO. [Tokazano, 4ro Ha
Oompireit gactu Tepputopun PO pacueTHbIE BRITIAICHUS CEPHI U a30Ta
COBMAJIAIOT C Ha0M01aeMbIMU. J[oka3zaHa MepCIeKTUBHOCTh
ucnonb3zoBanus moaenu EMEIT MCI asns onieHKH 3arpsi3HEHUS
CHEKHOTO IOKPOBA.

CHexHbII TOKpOB, Kak €CTECTBEHHbIM  IUIAHIIET-
HAKONUTENb  aTMOChEpHbIX  (CHEXKHBIX  OCAAKOB),  JAET
BO3MOXKHOCTb U3MEPSITh BEIMUMHY CYXHUX U BIaKHBIX BbIMaIeHUN
3arps3Hsaomux BemecTs (3B) u kucnotHoctu (pH) atMocdepHbIx
OCaJIKOB B XOJIOJHBIH CE30H. DTHU CBOMCTBA CHEXHOTO TOKPOBA
MOCITY’)KUIM OCHOBOM JUIsl opraHu3auuu B cepeaune 1980-x rr.
MOHUTOPUHTa XMMHUYECKOTO cocTaBa cHexxHoro mokpona (XCCII)
Ha Tepputopun CCCP [1]. XCCII ucropuyecku cpopmupoBaHa
Ha 0a3e MapHIpyTHBIX CHETOMEpPHBIX cheMOK, U B 2018 T. ceThb
HaOmroeHuit no nporpamme MonutopuHra XCCII Ha Tepputopuu
Poccuu Brimouana 540 mynkroB Habmonenuit (ITH), B kaxxaom u3
KOTOPBIX MpPOU3BOAWICA OTOOp MpoO CHera B KOHIIE 3UMHETO
nepuoa. I'maBHas Ledb CHETOCHEMOK — MOJYYUTh JaHHBIE O
BBICOTE, IIJIOTHOCTH CHETA Y BJaro3arace B palloHe CTaHLUU WU
10CTa, O BPEMEHHOM JMHAMHMKE CHETOHAKOIUICHUS M CHETOTasHUSL.
Jnis onpenieneHusi XMMUYECKOTO COCTaBa CHEXXHOT'O MOKpoBa (Ha
coJiep)aHue BOJOpoaHOro nokasaresns pH n 9 nonos: cyinbharos
(SO4%), mutparoB (NO3), xmopumos (Cl), ruapokapboHATOB
(HCO3z"), ammonust (NH4"), matpus (Na¥), xamus (K¥), kanbuus
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(Ca?*) m marama (Mg?")) mpoba Ha CHErOMEpHOM MapIIpyTe
0TOMpaeTcs OJIMH pa3 B KOHLIE 3UMHETO NepUo/a.

Konnenmuss  11000ro  MoHUTOpWHTAa  Oaswpyercs Ha
ciaenayromeM BbickazbiBanuu HO.A. M3padist — "MOHUTOpUHT —
HaOmoIeHue, oreHka, mnporuos3"[2]. I[IpoGnema MoHHWTOpHHTA
XCCII 3akmrouaeTcsa B TOM, 4TO OJIOK "OlLleHKa JAaHHBIX" M OJI0K
"mporHo3" B paMKax MOHHUTOPHMHIAa HE pealu3ylTcs B
JOCTAaTOYHOM Mepe. B  4YacTHOCTH, OTCYTCTBYEeT MEXaHHU3M
HE3aBUCHMOM OLIEHKH XMMHYECKOT0 COCTaBa CHEKHOT'O TIOKPOBA.

OgHuM U3 MHCTPYMEHTOB KOCBEHHOM OLIEHKM KadecTBa
JTAaHHBIX SIBJISIETCS MOJEIUPOBAHUE CYXUX U BIAXKHBIX BbIIAJICHUN
OpU JaJbHEM IIepeHOoce 3arps3HAIIMX BelecTB. B pamkax
JaHHOW pa0oTHI B KaUueCTBE MOJIeNIN Oblia BeIOpaHa oulmanbHas
mozaens EMEIT MCL-3. /lanHas Mozenb MCHOJIb3yeT B CBOMX
pacuerax METEOpOJIOTUYECKUI CHUHTE3UPYIOLUN LIEHTp-3anaj
€BPONEHCKONM NpOrpaMMbl MOHMTOPHMHIA W OLEHKH JaIbHUX
NEepeHOCOB aTMOC(hEpHBIX 3arps3HSIOMUX BemiecTB B EBpome
(EMEII). Ee HecoMHEHHBIN TUTIOC — anpoOalus JTaHHBIX KaK Ha
JOKAJIbHBIX MacluTabax (C LIMPUHOM CeTKW 5 KM), Tak U Ha
rinobanbHbIX (3eMHOI map). Moaens EMEIT MCII-3 yuutsiBaer
METEOPOJIOTUYECKHE YCIOBHs (CKOpOCTh BeTpa Ha 20 YpOBHSIX,
NOTEHLMAJbHAsL TEMIIEPAaTypa, OCAaJKH, INMPU3EMHOE MAABIICHUE,
TEMIEPATYPY MOPCKOM BOJBI, BBICOTY CHEXHOTO MOKpPOBAa U P
apyrux). Kpome toro, momens EMEII MCII-3 yuuTsiBaeT
SMHUCCHM JMOKCHJA Cepbl U a30Ta Kak OT AHTPOIOIeHHOH (B
IPOMBIIUIEHHOCTH, a TakKXe IMpPU HUCIOJIb30BaHUU  JIOPOT,
a’pONOPTOB,  3€MJIENOJIb30BAaHUM) TaKk M MPUPOAHOMN
cocTaBisirolIe (ByJakaHbl M okeaHbl). [lomumo 3TOrO, MOAENb
IPUHUMAET BO BHUMaHHE KOHBEKIIMIO T'a30B, CyXO€ OCaXJEHUE
ra3os, oOjayHoe U NOJO0JIAYHOE BBINAJAECHUE, XUMHUYECKUE
npeBpalieHus u T. 1. [3].

Hannsie EMEIT MCII-3 1mo WHTEHCHMBHOCTU BBINAJACHUS
JUOKCHIa Cepbl U a30Ta MPEJCTABIECHbl B OTKPBITOM JOCTYIIE B
BU/JIE BJIQXKHBIX U CyXUX CyMMapHBIX BBIIIaI€HUH 3a J€Hb B TOUKAX
peryispHou ceTku ¢ pazmepoM 50 kM exerogHo HauuHas ¢ 2000
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r. [4]. Bocrounas rpanuna pacuera mozaenun EMEIT MCILI-3 Ha
2018 ron pacmosaraercs BAoJib MepuauanHa 95 rpamaycoB B./I.
Takum obpaszom, B "3oHe orBercTBeHHOCTH" Monenmu EMEIL
MCII-3 naxogasarcs okouso 385 ITH XCCII.

WHTeHCUBHOCTD BBIMAJCHUN JMOKCHIA CEPhl M a30Ta B |-M
ITH XCCII onpenensaroTcs MyTeM MEPEMHOKEHUS KOHLIEHTPALUT

nnTepecyromero nona (C i j) B IIpOo0O€ CHEra Ha Bjiaro3arnac (hi, j)
3a I-i 3UMHUI IEPHOI:

B _ Ci;th;
" At.

1)
A tl_ BpeMs 3aJICraHusd CHEIKHOI'O ITOKpOBa, MEC.

B y3max  perymsapuo cerkm  EMEIlI  MCII-3,
pacrionaraomuxcss Ha Hambojee OMM3KuX paccrosHUsXx kK [TH
XCCII ObuM mpoU3BEIEHBI CYMMHUPOBaHMS WHTEHCHBHOCTEH
BBINAJICHUS CEPHI M 230Ta 32 KaXKIbIH IEPHO/ 3AJIETaHUsI CHEXKHOTO
nokposa B 2005-2015 rr. Ilocne nomyueHuss CymMM BBINAJCHUS
Cepbl U a30Ta ObUIM pacCUUTaHbl CPETHUE MHOTOJIETHUE 3HAYCHUS
J0rapu(pMOB MHTEHCHUBHOCTEW M CTaHJAPTHBIX OTKJIOHEHUH Jis
kaxoro j-ro ITH XCCII ( In(P,)
u D[In(P,)] coorBercTBenHO) M T GnMKaiiiIero ysna paC‘leTHIJJX
manneix EMEITMCI-3 (In(1)u D[In(lgdbreercTBenno). s
CpaBHEHMs] MOXXHO BBIIBUHYTh THIIOT€3Yy O PaBEHCTBE HYIIO
CPEIHHMX MHOTOJISTHUX 3HAYCHUH NPH HM3BECTHBIX CTaHIAPTHBIX
OTKJIOHEHUX. /111 3TOro Bocmonbs3zyeMces cieayromei popMyoii:

InP)~In(1 )|
~ [bOn®)1_DIn(1,)]
( ij + NIJ )Ta,NerNi—Z (2)

ITpu 3TOM ecnu oTHOIIEHKE Z OBIJIO B npenenax ot -1 1o 1,
TOTJla CpPEIHEroJI0Bble 3HaueHus pacueTHbIX AaHHbIx EMEII
MCII-3 u nabmronaembix nanHbix XCCII cuutanucs paBHbIMU. B
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OCTAJIbHBIX Cllydasx Ju00 HaO0JacMble JaHHbBIC IMPEBBIIIAIN
pacuetnple (Z> 1), nambO, HAMPOTUB, pacyETHBIC JTaHHBIC
npeBblmain Habmogaemele (Z < -1). Pe3ymbraThl momoOHBIX
pacyeToB MpeICTaBICHBI HA pUC. | 1 2.

Kak BHIHO M3 PUCYHKOB, B IOJABJISIOIIEM OOJIBITMHCTBE
I1H na tepputopun P® cpeniHre MHOTOJIETHHE PAaCUETHBIE JaHHBIE
EMEII MCI-3 u XCCII coBmanawoT. [nsi cepsl pacyeTHbIC
naHHble npeobsanaot B LlentpanbHo-UYepnozemuom YI'MC u Ha
fore  OOp-Upteimickoro wu  3anamno-Cubupckoro  YI'MC.
OKcliepUMEHTAlIbHbIE JIaHHBIE [10KA3bIBAIOT IIPEBBIIICHUE Ha
CeBepe Mypmanckoi obnmactu, Ypansckom YI'MC, Ha ceBepe
cpennecudbupckoro YI'MC (psiiom ¢ ropogom Hopuibck).

Pacuernble nanHble 110 a30Ty NpeBbIIAOT B 4-Xx YI'MC —
HentpanbHo-Uepnozemuom, IlentpanbHom, CeBepo-3amagHoMm,
[TpuBomkckom, a Takxke FOre 3anagno-Cubupckoro YIMC.

oTHOWweHHe KoaddHLMenTa Z
® <100

© -1.00-1.00
* >1.00

B Bawkupckoe YTMC | Kpuimckoe YrMC [0 Cpeanecubupcroe YIMC
[ Bepxne-Banxckoe VIMC [l Mypmanckoe YIMC B Cereproe YIMC
Bl fancHesoctounoe YrMC [l O6b-MpToiuckoe YIMC [l Ypaneckoe YIMC

[ 3a6aikansckoe YIMC I Mpusonkckoe YPMC [ LientpansHoe YTMC

B 3anapmo-Cubupckoe YIMC [0 Npumopckoe YTMC B Uenpansho-teproaemuoe YIMC

I VipryTckoe YTMC = ¢ YrMC

[ Kamuatcroe YrMC Bl Ceeepo-3anasnoe YTMC Il SikyTckoe YIMC

B Konbimcroe YIMC Il Cesepo- Kaskaskoe yrmc [ TaTapckoe YTMC %0 q/n

Puc. 1. Kapra pacnpenejieHusi OTHOIIEHUs KO3(ppuunenra z
10 PerMoHaM JJIsl Cepbl
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1500 k.

3HaueHHe Ko3bHUMEHTa 2 ANA BbINaAeHHA a30Ta
® meHbLie-1
o or-1p01
® Gonblwe 1

B Bawkvpckoe YIMC KpbiMckoe YrMC [ Cpeanecubupckoe YIMC
[ Bepxne-Bonxckoe YTMC [l Mypmanckoe YTMC [ Ceseproe YTMC

I fanvhesoctouroe YrMC [l O6b-MpToiwckoe YrMC B Tatapckoe YTMC

B 3abaiikansckoe YIMC [ Npueonxckoe YrMC [ Ypansckoe YTMC

I 3anapHo-Crbupckoe YTMC [] Npumopckoe YTMC [ UentpanbHoe YTMC
B VipkyTckoe YTMC [ Caxanuuckoe YrMC [ LenTpansHo-YepHozemuoe YIMC
[ Kamyatckoe YTMC [ Cesepo-3anaaHoe YrMC [ YykoTckoe YTMC

B Konbitckoe YIMC [ Ceeepo- Kaskazkoe yrvc [l Sikytckoe YTMC 1o 1o 30

Puc. 2. Kapra pacnpenesieHusi OTHOIIEHHUS KO3(ppuumenra z
110 peruoHaM JJIs a30Ta

[IpyurHaMu  HEcOBMAJEHUS  JaHHBIX MOTYT  OBITh
POTaNBaHUE CHEra K MOMEHTY 0TOOpa MpoOs! (3TO XapaKTEpHO B
NEPBYIO OYEpEeb ISl FOKHBIX PETHMOHOB), HEKOPPEKTHBINH ydeT
sMHCCcHU (0COOEHHO aKTyallbHO JUIsl 00JacTel, pacrionoKeHHBIX
BOCTOYHEE YpallbCKUX Trop, ocoOeHHO B paiione r. Hopuibcka,
BBIOPOCHI  KOTOporo 3aHmwkeHsl B 100 pa3 ¢ JaHHBIMH
opurmanbHbix ot4etoB ['T'O). [IpyunHamMu Takke MOTYT SIBISTHCS
nBa (akropa — TMpoTaMBaHME CHEra B TEUYEHHE 3aJIeraHus
CHEXXKHOTO TMOKpPOBa M HEKOPPEKTHBIE pacueThl aHTPONOTEHHBIX
SMUCCHI.

B nanpHelmmx paOoTax MJIaHUPYETCS MPOBECTU OLIEHKY
BBINAICHUI TUOKCH/Ia CEPBl BOCTOUHEE Y PAIBCKUX IOp C Y4ETOM
odpunmansHbix qanHbx [TO.
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Kuzovkin, V. V.

THE COMPARISON OF THE NETWORKS OF
MONITORING OF CHEMICAL POLLUTION OF SNOW
COVER WITH THE CALCULATED DATA OF THE
MODEL THE LONG-RANGE TRANSPORT
Yu. A. Izrael Institute of Global Climate and Ecology

The comparison of the calculated data of the EMEP MSC-W model
with the data of the monitoring of the network of chemical composition
of snow cover from 2005 to 2015 has been made on the territory of the

Russian Federation. It is shown that in most of the territory of the

Russian Federation, the calculated depositions of sulfur and nitrogen
coincide with those observed. The prospects for using the EMEP MSC

model for assessing snow cover pollution have been proven.
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Meiicyposa A. ., Coiima /I.H., Ckeo3znosa JI. A.
3KOJOI'MYECKUIA MOHUTOPUHI TEPPUTOPUM
B OKPECTHOCTSX BBIBHIETI'O ITIOJIMT'OHA THO
Tsepckoii cocyoapcmeentblii YyHUBepcumem
meysurova.af@tversu.ru, soyma.d@mail.ru, la.skvoznova98@mail.ru

C momompio ADC-UCII-ananu3a B TOYBEHHBIX MPOOax ¥ 00pasnax
Xanthoria parietina coOpaHHBIX B OKPECTHOCTSIX OBIBIIIETO ITOJMTOHA
TBO BeisiBNIeHO 13 MeTamwioB (As, Cd, Cr, Cu, Fe, Mn, Mo, Pb, Sd, Sn,
V, W, Zn). Cpenanee copep:KaHrue MBIIIBSIKA, KeJIe3a, OJIOBO U IIMHKA B
MOYBEHHBIX MPo0ax 1 o0pasax JMIIafHUKa BbIIIE HOPMBI.
Haubonpimnit ypoBeHs 3arpsi3HeHus 110YB BbIsiBJIEH B nep. CodprHo
(Zc pasen 17,55). IlepeHoc BO3AyUTHEIMU MaccaMy AbIMa OT IOKapOB
Ha noniurone THO omnpenenun BEICOKUNA yPOBEHb COAEPKAHUS
MeTaIJIOB B 00pa3nax Jmiiaifanka u3 aep. [lykoso.

B Hacrosiee Bpemst po6iema yTHIN3alyK TBEPbIX OBITOBBIX
orxonoB (TBO) 3aHumaer Bemyliee MeCTO B pEILICHUE
npupoooxpaHHbIx 3a1ad [1]. HecMoTps Ha Bce ycuius, KOTOpbIE
NpeINpPUHUMAIOT BJIAaCTH B 0OJIACTU COBPEMEHHOM HWHIYCTPUU IIO
nepepabotke M yrwmmzamu ThO, CyIecTBEHHO CHM3UTH OOBEMBI
3aXOpPOHEHUS Mycopa He yaaercsi. OTBOAATCS HOBBIE IUIOLIA/N 3EMEb
N0/l TOJIMIOHBl, MUYEM YTO B OOJBLIMHCTBE CIy4aeB IPOLIECCOM
pexynbTrBaImu ObIBIIMX oMronoB ThO B Poccun He 3annmMatotcs. B
TO K€ BpeMs, ObIBIIME NMOAUTroHbl THO mpencTaBistoT OOIBIIYIO
OMACHOCTh JJs1 OKpyxkaromed cpenpl. CHHUCOK PErMOHOB C
KPUTUYECKOM CUTyallued Ha MYCOpHBIX IOJIMroHax B Poccun
BO3IVIABJISIOT TEPPUTOPUH C BEICOKOM TIOTHOCTBIO HACEIEHHUS, @ TAKKE
peruoHsl Oe3 rnepen3ObITKa HAaCeNIeHHs, HO IpaHuyariue ¢ r. Mockaa.
Cpemu Hux, Harpumep, TBepckast obmacts [2]. B obmactu m3BecTeH
crapeiinmii nosmrod ThO B KamianHckom paitone Trepckoit oOnacty,
KOTOPBI pactionoxkeH Ha 13 kv bexerkoro mocce. 3T0T NOJMIOH ObLT
noctpoeH B 1969 r. kak BpeMEHHOE COOpY)KEHHE JJIsI Mycopa M3
aIMMHHCTPATUBHOTO 1LieHTpa — TI. TBepH, ofHaKo mpopaboTan OKoJIOo
nonyBeka [3]. 3a gonrue roapl paboThl MOJMIOH CTal MCTOYHHKOM
3arps3HEHHs] Cpe/ibl MIMPOKOrO CIIEKTPa TOKCUYHBIX BEILECTB, B TOM
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yucie Tsokenbix  MeTawioB  (TM), okasbiBas  OTpHULIATEIHLHOE
BO3/ICHCTBHE Ha OKPYKAIOIIYIO CPELY.

Lenb paboThI — OLIEHKA PKOJIOTUUECKOTO COCTOSTHUS TEPPUTOPHIA
osBirero nommrona ThO u ero okpectHocTel B KammHuHCKOM paiione
Teepckoit obmactu. 3amaun: 1) oTOOp MOYBEHHBIX MPOO M 0OPA3IIOB
JIMIIAHUKOB, 2) aTOMHO-3MUCCHUOHHBIA CIIEKTPAIBHBIA aHAIU3 C
MHIYKTUBHO cBsi3aHHOM mnasmoil (ADC-UCII-aHanu3) mo4BEeHHBIX
npo0 ¥ 00Pa3IOB JUINANHNKA; 3) OIIEHKa YPOBHSI 3arpsI3HEHKS TIOUB Ha
OCHOBE pacuéra CyMMapHOTO [TOKA3aTeJIs.

UccnenoBanue mpoBenu B BeceHHe-JieTHUM mepuon 2018 r.
Ot160p mouBeHHBIX MMPOO 1 00pasiioB Xanthoria parietina mposesu Ha
TEPPUTOPUH OBIBILIETO MOJIMIOHA U B €10 OKpecTHOCTsIX (nep. CodprHO,
[TykoBo, AnekcannpoBka) Kamununckoro p-Ha TBepckoil oGmactu.
Onenky coxepxannss TM B MOYBEHHBIX MpoOax U oOpasmax
JUIIAHUKAX TPOBEIM €  IOMOIIBK0  ATOMHO-IMUCCHOHHOIO
CIIEKTpOMeTpa ¢ MHAYKTUBHO-cBsi3aHHOM masmoi iCAP 6300 Duo.
3naueHusi KoHueHTpaimii TM B MOYBEHHBIX NMPOOaX CPaBHUBAIU C
ITJIK xumiaeckux BemecTB B iouse [4]. Coaeprkanne TM B oOpasiiax
JIMIIAIHUKOB CPAaBHUBAIM ¢ ()OHOBBIMU 3HAUYEHUSIMU /11 TBEpCKOro
pervoHa [5]. YpoBeHb 3arpsi3HeHHs TIOYB MPOBEM Ha OCHOBE pacuera
CYMMapHOro ToKazatenst 3arpsHeHust (ZC). [ns ero pacuera
WCTIONB30BANIM PETHOHATBHBIE ()OHOBBIE 3HaYeHHsT TM B moyBax s
MockoBckoi o6nactu [6)].

C mnomoupto ADC-UCII-aHamm3a B MOYBEHHBIX Mpodax
obnapyxwmiocsk 13 TM (As, Cd, Cr, Cu, Fe, Mn, Mo, Pb, Sbh, Sn, V, W,
Zn), KOTOpbIe TMPENICTaBISIOT 3 KJIacca OMACHOCTH: BBICOKO OIMAacCHbBIE
(As, Cd, Pb, Zn), ymepenno onachsle (Cr, Cu, Mo, Sb), masio onacHble
(Fe, Mn, Sn,V, W). Yposens conepkannst TM B mpodax mokaza, 4to
COJIEpKAHUE TOJIOBHUHBI METAJUIOB HE MpeBbluaroT 3HaueHwid [1/1K.
Onnako cpeHee conepykanue 1o mati MeTamiam Boine [TJIK (puc. 1).
HanGompimit  cpeiHrii  ypOBEHb  COZIEPYKAHUS  XapaKTepeH IS
mbimbsika (10,511K) u xemnesza (10,6I11K). MakcumanbHbIe BaIOBbIE
KOHIIGHTPAIIUM ATUX METAUIOB OOHAPYKWIM B MpoOax ¢ OBIBIIErO
nommrona ThO (o memmbsiky 12,5T1/IK, mo sxenesy 14,5 ITJIK).
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As

10,5 NAK

Fe Zn

10,6 NAK
a 1MAK

6,6 MAK
6,5 NAK

Sn Cr

Puc. 1. BetmunHbI COOTHOLLIEHUH CPeTHUX KOHIEHTPALMIA
MeTa/uI0B Kk 3HaYeHusiM ux [1/IK B mouBeHHbIX mpodax

CpaBHUTENILHBIN aHAIM3 3HAYEHUH BAJIOBBIX KOHIIEHTpaiwmii TM
B MIOYBEHHBIX MTPO0AX B 3aBHCHMOCTH OT UX MECTa B3SITHSI TIOKa3aJl, YTO
HPEUMYIIECTBEHHO MaKCUMAJIbHbIE BaJIOBbIe KOHLIEHTpauu TM Obun
OTMEUEHBI B MMOYBEHHBIX MP00ax, B3ITHIX B OKPECTHOCTSIX B CEBEPO-
3araHoM HarpasieHnt ot ObiBiuero nomrona ThO — nep. CodprHo.
[TouBeHHBIE TIPOOBI 37€CH HMMENMM MaKCHUMaJbHBIE 3HAUCHHS
koHLeHTpaimii o xpomy (8,8 T1/IK), cuniy (1,6 I1/IK), a Taxxe
KaJIMUIO, MOJIMOJIEHY, CypbMe, Bobhpamy. OT™MeTHM, 4T0 ZC UMEET
HauOosbIIyto BeauuuHy B Jiep. Codouno (17,55). MunuMaibHble
3HAYEHMs KOHIIEHTpAIMil OOJIBIIMHCTBA METAJUIOB ObLITH OOHAPYKEHBI
B TIOYBEHHBIX Mpo0ax M3 Jep. AJIeKCaHIpOBKAa B BOCTOUHOM
Harpasiiennu ot rnoiurosa ThO.

ADC-UCTI-anamm3 obpasios X. parietina, kak U B MOYBEHHbIX
npobax, 1o3Bosmt BeisiBUTH 13 TM (As, Cd, Cr, Cu, Fe, Mn, Mo, Pb,
Sb, Sn, V, W, Zn). Cpennuii ypoBeHb cofiepskanust 6ompimHcTBa TM
B 00pazifax He npeBbimaet (oH [6]. OmHaKo cpeHsist KOHIICHTpAIIUS 10
yeTelpeM MeTauiaM Bbiie (ona. Cpem HHMX OJIOBO, CpeHee
coziepkanre Kotoporo B 1,7 paza Boiie dona (17,3 Mr/kr); sxemne3o — B
1,6 paza Bbiie ¢ona (2240 mr/kr); nuHK — B 1,5 paza Bbiite ¢pona (163,6
MI/KT); MBIIIBSIK — B 1,1 pa3a Beime ¢ona (5,2 mr/kr). Haunbombiee
YUCJI0 METAJUIOB C MaKCHMAaJIbHBIMH BAIOBBIMU KOHLICHTPALMSIMH, B
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TOM 4HCIIe Bbinie ()oHa, ObUTH OTMEUEHBI B oOpasiiax X. parietina w3
nep. Ilykoso (As, Cd, Cr, Cu, Fe, Sb, Sn, V, Zn). Meramml ¢
MUHUMATBHBIMU ~ BJIOBBIMH ~ KOHIICHTPAIIMSIMHA ~ TIPEUMYILICCTBEHHO
ObUM OTMEUeHBI B 00pasifax u3 aep. CodppuHo u Ha nonurone ThO. C
YYETOM PO3bl BETPOB, TOKCUYHBIA JIbIM OT YacTbIX BO3TOPAHMI Ha
nomurone ThO, mo-BuaumoMy, yarie pacipoCTpaHsuICS B 3ariaTHOM
HampaBlicHUH, rae pacrosaraercsi nep. IlykoBo. PaccenBanue
3arps3HAIONIMX BEIECTB B COCTaBe [bIMa Ha (POHE TMOBBIILICHHOM
BIQKHOCTH  ONPENEIWIO aKTUBHOE HAKOIUIEHHE  CIIOEBUIIAMU
JIMIIAIHUKA TTOJUTFOTAHTOB, B TOM YHCIIe METAJLIOB.

CpaBHUTENBHBIM aHAIN3 COJIEP/KAHUSI BBISBICHHBIX METAJLIOB B
MOYBEHHBIX Mpol0ax W oOpaslax JHMIIaiHUKa TOKa3al CXOXKHUiA
Ka4eCTBEHHBIN COCTaB METAIOB, 10 KOTOPHIM BBISIBIICHO IIPEBHIIIICHUE
HopMmbl (AS, Fe, Sn, Zn). OmHako BCTpe4aeMOCTb MAaKCHMAIIbHBIX
3HaueHUH KoHueHTpaiwii TM B TOYBEHHBIX Mpodax M oOpasiax
JWIIaiiHUKa B 3aBUCHUMOCTH OT MecTa uX cOopa pasnuyaercs.
[IpenmyriecTBeHHO,  HAaMOOJBIIME  3HAYEHWS]  KOHICHTpALMA
OonpiHCTBA TM BBISIBIICHBI B TOYBEHHBIX Mpodax u3 aep. Codpuno
(Cr, Pb, Cd, Mo, Sr, W), a B oOpastiax yvraituka u3 aep. [ykoso (AS,
Cd, Cr, Cu, Fe, Sb, Sn, V, Zn). B nouBeHHbIX mpobax 1 oOpasmax
JIMIIAKHYKA, HE BBIABJICHO MPEBBILICHNII HOPMATUBHBIX 3HAYEHUN 110
KaJIMHIO, MEJTU, MApraHIly ¥ BaHAIHIO.

TakiM 00pa3om, B MMOYBEHHBIX MPodax 1 odpasmax X. parietina
obHapyxum 1o 13 TM (As, Cd, Cr, Cu, Fe, Mn, Mo, Pb, Sb, Sn, V, W,
Zn), ypOBEHb COJIEp’KaHus KOTOPBIX pa3HbIil. Kak B TOUBEHHBIX NPOO,
Tak ¥ 0OpasIax JUIIaiHIKa, CpeTHee COAEPKaHNE MBIIIBSIKA, JKEee3a,
0JIOBO M IIMHKA BbIlle HOpMbI. HanOompimii ypoBeHb 3arpsi3HEHUs
nouB xapakrepeH s aep. Codppuno (ZC paen 17,55). IlouBeHHble
npoObl COZIEPKAT HAMOOJbIIeE YMCIO METALIOB ¢ MAKCUMAJIbHBIMHU
3HAQUCHUSMH BaJOBBIX KOHIIEHTpaimii. Yactoe BosropaHue Ha
nomurone ThO u nepeHoc JpiMa BO3AYIIHBIMA MaccaMH B 3ariaHOM
HAIIPaBJICHUH ONPENEIIO BBICOKUM YpOBEHb conep:kanus TM B
oOpasiax sjuimaiHnka u3 aep. [lykoBo. Huskuii ypoBeHb copepikaHust
MCTAJUIOB B IIOYBCHHbIX npo6ax n 06pa3uax JIMIIIaHNKA OTMEYEH B
OKPECTHOCTSIX JIep. AJIGKCaH/IPOBKA.
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The article describes the analysis with using AES-ICP for the content of metals
at soil samples and specimens Xanthoria parietina on the content of metals,
which was taken about former municipal solid waste landfill. A total of 13

metals were identified: As, Cd, Cr, Cu, Fe, Mn, Mo, Pb, Sd, Sn, V, W, Zn. The

average content of arsenic, iron, tin and zinc in soil samples and lichen samples
is higher than background values. The highest level of soil contamination was
found in the village of Sofyino (Zc is 17.55). Air transfer of smoke from fires
at the former municipal solid waste landfill determined a high level of metal
content in lichen samples from the village Pukovo.
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Mume H.B., Amupzanuesa A.C.,
beemanosa M.O., /[ncancyzyposa JI. b.
N3YUEHUE MYTATEHHOI'O D®®EKTA OBPA3IIOB
BOJbI U I1IOYBbI, COBPAHHBIX BbJIN3U MECT
XPAHEHUSA HEYTUJIU3UPOBAHHBIX
SAIIPEHIEHHBIX K UCITIOJB30OBAHUIO
NECTHIMI0B HA DROSOPHILA MELANOGASTER
Hucmumym obweti eenemuxu u yumonoeuu KH MOH PK
nata-mit@ yandex.ru

Ha monensaOM 00BekTe D. melanogaster u3yueHO MyTareHHOE
TEepaTOreHHOE JeficTBHE TPOO BOABI M TIOYBHI, COOPAHHBIX BOIHM3H MECT
XpaHCHHA 3a11aCOB HCYTUWIN3UPOBAHHLIX YCTAPCBIIUX IICCTUIHUIOB B
Tanrapckom paiione AJIMaTHHCKOW 00JIACTH. Y CTAHOBIIEHO, YTO
M3ydeHHBbIe 00pa3Ibl CIOCOOHBI BEI3BIBATH MTOBBIIIICHHYIO THOETH Ha
CTaJNH KyKOJIKH, a TAKXKE MMOBBIIICHHYIO YaCTOTY MOP(HOJIOTHYECKUX

U3MEHEHUH Y UMaro.

B nHacrosmee BpeMs BO MHOTMX XO3SMCTBaX HMEIOTCS
3amacel  yCTapeBIIMX, 3alpelleHHBIX K  UCIOJIB30BAHUIO
HNECTULU/I0B, KOTOPBIE MO PAIy MPUYUH HE ObUIM MOABEPTHYTHI
CBOEBPEMEHHOM yTuiu3anuu. HeyTunn3npoBaHHbIE TECTULINIBI,
3a4acTyl0  XpaHATCSd B  HEHQIIeKalIMX  YCIOBUAX, 0e3
MapKUpPOBKH, MHOTJA JlaXe IOJ OTKPBITHIM HEOOM, Tonajas B
[IOYBY U IPYHTOBBIE BOJBI. M3 IMOYBBI OHU IIONIAJAIOT B PACTEHUS
U Jajiee IO MUILEBOW LENHU MepearoTCs KUBOTHBIM U YEJIOBEKY.
Takum 00pa3oM, HECMOTpPSI Ha TO, YTO 3TH MECTULUIBI Y)Ke He
HCIOJIB3YIOTCSL ISl HY’KJ CEJIbCKOIO XO34HCTBA, OHU BCE PAaBHO
HpPEeCTaBISIOT co00i mpobaemy 1 oKpyxaromieit cpensl [1].

Jlannast paboTa siBisieTcs IPOJOHKEHUEM HAvaThIX paHee
uccnenoBanuii [2]. B pabote npeacraBieHsl pe3yabTaThl aHAIU3a
0o0pa31oB BOJbl M MOYBbl U3 M. benbOynak u 1. AMaHreIbIbl
Tanrapckoro paiiona AnmaruHckoi obmactu. B m. bensOynak
OTCYTCTBYIOT IPUPOJHBIE BOJAOEMBI, ITIOATOMY H3Y4YEHBI TOJBKO
00pa3ubl MUTHEBOM BOABI AJs Jtofei. B m. AmaHrenbisl mpoObI
MTOYBBI B3ATHI JBAXIbl: B MECTE, IJI€ PAHEE PACIIOAracs CKIaj
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MIECTHUIIUIOB U PSJIOM C MECTOM 3aXOPOHECHHS HEUCTIOIb30BAHHBIX
necTuuIoB (ckian 1 u ckiax 2 coorBercTBeHHO). CoOpaHHbBIE
npoOBl MOJABEpPraii XUMHYECKOMY aHAIU3y s OOHapyXeHUS
croiikux opranmdeckux 3arpssaurened (CO3) W TsHKENbIX
METAJIJIOB, a TaKKe IMPOBOJWIA KpPaTKOCPOYHBIE TECTHl Ha
MyTareHHOCTh U TEpPAaTOT€HHOCTh Ha MOJAEIBHOM OOBEKTE
Drosophila melanogaster.

I[Io pesynpTaraMm  XUMHUYECKOrO0  aHajgu3a  OBLIO
YCTaHOBJICHO, YTO BO BCeX o00Opa3lax BOJBI TPHCYTCTBYET
nuxiopaadenunauxaopatunes (IJ19) - merabomur AAT - B
KOHIIEHTpanusax ot 2,19 no 3,91 mir/mve. Taxoke B npobax u3 II.
Awmanrensasl npucyrerByior 2,4 JIJIJT (0,54 mxr/mm®) u 4,4 11
(0,37 mxr/am), nensapun (0,06 Mxr/am®) sagocynbban cymbhat
(0,18 MKF/,Z[M3). JubytunsHaan oOHapyKeH B Mpobax BOABI U3
nn.  bensOymak  w Amanremsaer  (1,05-1,58 MKF/I[M3),
rexcabpom6enson (0,29 Mxr/mm®) o6HapykeH B Ipodax BOIbI H3
n. benpOynak. B mpobax mouBel B 00OMX MOCENIKaxX TaKkKe
cojepxaTcsi MPOAYKTHI pacmaja MNeCTUIUIOB B Pa3THMYHBIX
KoHneHTpanuax. Haunbonbmee komuyectBo D (26,8 wmr/kr)
0oOHapyXeHO B MpoOe MOUBHI, B3ATON U3 M. AMaHTeNbIbl (CKIaa
1). B aToif xe npobe oOHapyxkenbl 2,4-/11J1 (1,24 mr/kr), 4,4-
OO (1,67 wmr/kxr), saapun (2,27 wmr/kxr), JAT (1,24 mr/kr),
supocynbdan cynbdar (1,30 mr/kr) m mubyrwmaman (1,17
Mmr/kr). B apyrux obpasmax noussl CO3 comepaTcss B MEHBITUX
konmuecTtBax. OOHapyxeHo Takxke npesbimenue K Tsoxenbix
MeTtamioB: meau ot 1,20 go 1,64 IIJIK Bo Bcex mccie0BaHHBIX
obpasnax; kagmus ot 1,20 I1/IK B . Amanrensast (ckian 1) no
1,45 TIJJK B n. benbOynak; uaka 1,57 ITJAK B . AMaHTenbsl
(ckman 1).

Jns onmpeneneHus MyTtareHHOro sgdgexra mpod BoIbl U
MOYBBI JIpo30(uI BBIpAIIMBAIM HAa MUTATENIbLHOM cpene
no0aBIeHHEM AaBTOKJIIABUPOBAaHHBIX 0Opa3loB BOABI B Tpex
koHUeHTpauusax (3%,5%,10%) nub0 OEH30JbHBIX BBITSHKEK
nouBbl, pactBopeHHslx B JIMCO (0,1%, 0,3% u 0,5%). B
KOHTPOJIBHBIX dKCTIEpUMEHTax ucronb3oBamm PBS 6o JIMCO B
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TeX JK€ KOHICHTpamusx, Jdubo kKopMm 0e3 oOpadorku. Ilocmie
BbIJIETA HMMaro BceX MyX Fo mpocMmarpuBaid Ha HaJIU4YUe

MOP(OJIOTHUECKUX U3MEHEHUI M OTIPENeIsIN UX 4acToTy (Tal.
1).

Tabmuna 1.
YacTrora Mop¢010ru4ecKuX M3MEeHEeHH Y HMaro Apo30¢uiibl
PasBene- I[TporieHT n3MeHEeHHBIX ocobeit (%)
Hue,% Boga
n. benbOynak | . AMaHTenbAbI | 1. AMAaHTENb/IbI
IUTHEBAs BOJA | IIUTHEBAs BOJA [IpUpOAHAs BOJA
3% 8,8%* 8,3%* 6,9%
5% 9,4%* 6,2% 7,3%
10% 10,8%* 6,8% 6,0%*
ITouBa
. benbOynak | m. AMaHrenpaspl | M. AMaHTEIbIbI
(cxkmanl) (cxmanl)
0,1% 8,6%* 9,1%* 9,2%*
0,3% 9,1%* 7,3% 10,2%*
0,5% 7,1% 14,1%* 10,1%*
l_[pI/IMeLIaHI/Ie:*- p=<0,05 1o cpasHeHuIO ¢ YACTOTOI CHIOHTAHHBIX
MyTaLMH

Kak BuaHo u3 Tabmuubl 1, B OOJNBIIMHCTBE BApHAHTOB
HAOJMIOJaIM  TOBBIIIEHHYIO ~ 4YacTOTy  MOP(}OJIOrMYecKUx
n3MeHeHn. CreKTp U3MEHEHUH BKII0YAJl Pa3InYHbIE U3MEHEHUS
KpBUIbEB (HEJIOPA3BUTHIE, CMSATHIE, PACTONBIPEHHBIE, N30THYTHIE
KpbUIbs, pa3HOOOpa3Hble CKIIAIKH, B3IAYTHsS, BBIPE3KH MU
nepdopanusi KpbUlbeB U JAp.) U TEPruToB, Aedopmanuu HOT,
MOJIHOE OTCYTCTBHE OJHOro Kphbia (puc.l). Bce 3T n3menenus
IIpU TPOBEPKE OKA3aJIUCh HEHACIeAyEeMbIMH H3MEHEHHUSIMH, TO
ecTb Mop(h0o3aMH.
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A-pacTonbIpeHHBIE KPbUIbsS, CMATHIN KOHYHK, 0,1% mouBa n.Amanrensas! 1; b-
KPBLIO OTTOIBIPEHO, C BhIpe3koii, 0,5% mousa n.beckaitnap; B-B3gyToe kpsblio,
3% Boma m.beckaitHap; ['-KpbpLIO W3OTHYTO, 3aBEepHYTO BHM3, 3% Boja
npupoaHas M.AMaHrenbabl, J[-kpalf KpbUIa 3aBepHYT HaBepX, HW3MEHEHHUS
teprutoB, 0,5% mouBa m.AmaHrenbabl 2; E-0TCyTCTBYeT KpBUIO U MOJOBHUHA
TPy, BTOPOe KpbUIo 000pBaHo, 3% BoAa NpUPOAHAs M. AMaHTENb/IbL.

Puc. 1. Mopdonornueckne n3MeHeHUS] HMAT0

Janee camiioB Fo, ckperuBaiy HHANBUAYAIBHO C CaMKaMHU
tecrepuoii uauu double yellow, comepxareii aBe crerieHHbIe
X-XpOMOCOMBI M TIO3BOJISIFOIEH YUUTHIBATH JICTATbHBIC MyTaIlUU
B mepBoM TmokosneHun (He menee 100 cammoB anms Kaxmoi
KoHIeHTparuu). O HaIW4YuM JeTald CYIWJIH IO OTCYTCTBHIO
camiioB B F1 (Tabm. 2).
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Tab6muna 2.
Pe3yJbTaThl yueTa pelecCHBHbBIX, CHEMJIEHHBIX C MO0JI0M
JIETAJbHBIX MYTAIHI Y 1P030¢HJIbI

PasBe- KosmuecTBO MyTanuii v 1pyrue HapyueHus
nenue,% Boma
. benpOynmak 0. AMaHrenapapl | . AMaHTEILILI
OUTHEBAsg BoIa OUATBEBAA BOJA MpUpOAHAas BOJa
3% |0; T'KJI-2,1% 0;'’KJI-2,1%,C 1% |0;I'KJI-3,3%,C-7%

5% |1;I'KJI-0,8%,C-1% |0;I'KJI-1,8%,C 1% |0;I'KJI-1,6%,C-3%

10% |1;I'KJI-1,2%,C-3% | 0;I'KJI - 2,6% 0;T'KJI-0,9%,C-8,5%

ITouBa
1. benpOynak n.Amanrenpapll | o.AMaHrenbabi2
0,1% |0;r'KJI-1,3%,C-2% |1;TKJI-1,2%,C2,7% | 0;TKJI -1,9%
0,3% |0;I'KJI-1,4%,C-3,8% | 0;TKJI-1,9% 0;T'KJI-2,9%
0,5% |0;T'KJI -1,6% 1:TKJI-1,9%,C- 1% |0;TKJI-1,7%,C 9,8%

[Mpumeuanne: ['KJI —rnbenp KyKoJIOK U IMYUHOK, C - CTEpHIBHOCTD

Kak BugHO w3 Tabmuubl 2, JeTaJbHbIE MYTalluu
3apeTUCTPUPOBAHBI IPU JOOABICHUH B IIUTATEIBFHYIO CPEIy MPOo
HOYBBI U3 1. AMaHrenb bl (cKia 1) u mpo6 Bozs! u3 1. benbOynak.
M XOTs MX 4acToTa HEBHICOKA W JOCTOBEPHO HE MPEBBINIACT
KOHTPOJIbHBIE TIOKa3aTelMd, C YYE€TOM JIPYI'MX BbISBICHHBIX
HapylmeHuid (TOBBIIICHHAsT THOETh KYKOJOK W CTEPHIBHOCTD
CaMIlOB, a TakXe IIOBBIIIEHHAs YacToTa MOP(OIOrHecKux
U3MEHEHHH HMMaro), MOXHO TOBOPHTH O TOKCHYECKOM
BO3E€UCTBUM MECTULIUIOB Ha JPO30(HITy.

Pabora Bemomnena B pamkax HTII NeBR05236379
«KommuiekcHast  OLleHKa BJIMSHUS ~ HEYTWIM3HPOBAaHHBIX U
3aIlpemeHHbIX K UCIIONBb30BaHUI0 MECTUIIUIOB HA TEHETHUECKUI
CTaTyC U 37I0pOBbE HaceleHus1 AJIMAaTHHCKON 00J1acT»
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AND SOIL SAMPLES COLLECTED NEAR THE
STORAGE OF UNUTILIZED PROHIBITED TO USE
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Using the model object D. melanogaster, the mutagenic and
teratogenic effect of water and soil samples collected near the
storage places of unutilized obsolete pesticides in the Talgar
district of the Almaty region 