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1. UcTopusi pa3BUTHA 3a110BETHUKA

1.1. Teppurtopus 3anoBeHUKA

B 2014rony n3MeHeHH B COCTaBEe TEPPUTOPUH 3aIOBETHUKA U €T0 TPAaHUIl HE OBLIO.

1.2. (I)I/IHaHCI/IpOBaHI/le H CO3JaHHE MaTepHaJILHO-TeXHquCKOﬁ 0a3bl

B 2014r. 3anoBenHUKY yTBEP)KJICHO TOCYIAapCTBEHHOE 3aJaHUE HAa OKa3aHHE TOCYIapCTBEH-
HBIX yciryr. Ha BeImonHeHue roc3aianus BeIICICHBI CyOCH NN U3 (elepaibHOro OI0/KETa B CyMMe
16561,4rpic. pyOiieii, B TOM 4Kcie Ha MPOBEICHHE JeCOyCTpOUTEIbHBIX padot 5597,0rkIc. py6. Ha
npruoOpeTeHre OCHOBHBIX CPEJICTB BBIACICHBI CYOCHIH Ha MHbIE 1lenu B cymme 612,0tsIc. py6. Ha

POBEJICHNE PUPOIOOXPAHHBIX MEPONPUSATUI B TEKYIIEM TOAY JIEHEKHbIE CPEICTBA HE BbIACIA-

JIUCH.
Tabauya 1.1
O0beMbI GUHAHCHPOBAHUS 3aTI0BETHNKA U3 (peepaIbHOr0 OK0AKeTa, ThIC. pyo.
Cratbe pacxona YTBepxaeHo MpoduHaHcupoBaHo B % oT 3as8Bku

3apnnaTa ¢ Ha4YnCneHmsaMun 7779,40 7779,40 100,0
MaTtepunanbHble 3aTpaTbl 8782,0 8782,0 100,0
MprnpogooxpaHHbie MEPONPUATUS 0,0 0,0 0,0
KanuTtanbHble BNOXEHUS 612,0 612,0 100,0
BCEIo 16561,400 16561,400 100,0

CpezcTBa OT MPUHOCAIICH TOXOM JACATEIBHOCTH (COOCTBEHHBIC CPEJCTBA) COCTABUIIA B CyMMeE
388,150rbIc. pyOIieii U CIIOKIIHCH U3

- IOCTYIUIEHH cpencTB crioHcopoB — 3,00tkIc. pyo.;

- IOCTYIJICHUS OT caaun Makynatypsl — 0,540rs1c. pyo.

- MIOCTYIUICHUH OT 9KOJIOTO-MPOCBETUTEILCKON JAesiTenbHOCTH — 9,61THIC. PYO.;

- TIOCTYIUICHUH OT MPOBEICHHs HAYYHBIX paboT 1Mo JoroBopy ¢ JlemapraMeHTOM SKOJIOTHYe-
CKOM 0e30MacHOCTH, MPUPOAOIOIB30BAHUS M 3aUIUThI HaceneHust Pecryonuku Mapwuit 91 — 375,0

TBIC. pYO.

1.3. Ko/171eKTHB 3a110BeTHUKA

B 2014r. K0/INIEKTUB 3aNOBETHUKA 3HAYUTEIHHO HE MeHsUIcs. CBEICHUS O MPUEME U YBOJIbHE-
HUM paOOTHHUKOB TpencTaBieHsl B Ta0. 1.2.Bcero B 2014roay G110 YBOJICHO S UENOBEK <TI0 UHH-
[IMaTUBE paOOTHHUKA», a PUHATO 4 YeIOBeKa.

B deBpane 2014 rona B oTaene obecrieueHUss OCHOBHOU JESITEIIBHOCTH JIOJDKHOCTh «TPaKTO-

pucT>» ObLIa NEpCUMCHOBAaHa B NOJDKHOCTb «TPAaKTOPHUCTA-UOKCPOBIIHKA» IO IMPUYMHAM, CBA3aH-
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HBIM C U3MEHEHHEM OPTraHM3allMOHHBIX yciaoBui Tpyaa. B nexadpe 2014 roma B oraene oxpaHbl
3al0BEJHOM TEPPUTOPUH TAKIKE MPOMU3OIIO NEPEUMEHOBAHUE JOJIKHOCTEH C COXPAaHEHUEM IIPEXkK-
Hell TpynoBoi QyHKIMHU, Ha ocHOBaHMM DenepanbHoro 3akoHa ot 14.10.2014Ne 30703 «O BHe-
cenun u3menenui B Kogeke Poccuniickoit denepannu 00 aIMUHUCTPATUBHBIX TIPABOHAPYIICHUSIX U
OTAEJIbHBIE 3aKOHOJaTeNbHbIe aKkThl Poccuiickoit denepanuu U 0 MPU3HAHWM YTPATUBIIUMU CUITY
OTAEJBHBIX MOJIOKEHHUIN 3aKOHOAATENBHBIX akTOB Poccuiickoi denepannu B CBA3M C YTOUHEHUEM
MOJIHOMOYMI TOCYJapCTBEHHBIX OPraHOB U MYHULIUIIAJILHBIX OPTaHOB B YAaCTU OCYIIECTBJICHUS TO-
CYIapCTBEHHOTO KOHTPOJIs (Haa30pa) ¥ MYHHUIIUITATBHOTO KOHTPOJIS» BHECEHBI U3MCHEHHS B CTa-
teu 33-35dDenepansroro 3akona ot 14.03.1995. No 33-D3 «O06 0co00 0XpaHIEMBIX TPUPOIHBIX
tepputopusax» (manee — OOIIT), cornacuo xoropsiM Ha OOIIT denepaabHOr0 U PETHOHATBHOTO
3HAYCHMS, YIPaBICHUE KOTOPHIMHU OCYILIECTBIISIETCS TOCYIapCTBEHHBIMU YUPEXKACHUSIMU, TOCyAap-
CTBEHHBIN HaI30p B obsactu oxpansl U ucnoib3oBanuss OOIIT ocymiecTBiseTcs TakkKe TOJDKHOCT-
HBIMU JIUI[AMH YKa3aHHBIX TOCYJapPCTBEHHBIX YUPEXKICHUH, IBISIOUIMMUCS TOCYJapCTBEHHBIMH HH-

CIEKTOpPaMU B 00JIACTH OXPaHbI OKPY>KAIOLIEH CPEIbI.

Tabauya 1.2
CBeeHusi 0 mpueMe U yBOJIbHEHNH PA00THUKOB 3anoBeqnuka B 2014rony
JormkHocTb MpuHATO YBorneHo
MeToamucT No 3KONOrMYECKOMY NPOCBELLEHWNIO 2 1
Bbyxrantep-akoHOMUCT - 1
Byxrantep 1 1
"MaBHbIN Hay4HbIN COTPYOHUK 1 1
MexaHuk - 1

B cootBercTBHE ¢ DenepanbHbIM 3aKOHOM «O0 0c000 OXpaHAEMBIX MPUPOIHBIX TEPPUTOPHUSIX»
HA3BaHME JIOJDKHOCTEW OT/AeNia OXpaHbl 3aIIOBEIHON TEPPUTOPUHU OBLIM MEPEUMEHOBAHBI CIEAYIO-
oM oOpazom:

- «3aMECTHUTENb JUPEKTOpA MO OXPAHE TEPPUTOPUU — HAYAJIBHHUK OTJENa» B JOJDKHOCTh <3a-
MECTHUTENb AUPEKTOPA B 00JIACTH OXpaHbl OKPYXKAIOIIeH cpeibl — HauajdbHUK OTHENa»;

- «CTaplIMil TOCYIApCTBEHHBIM MHCIEKTOP MO OXpaHE TEPPUTOPUHU 3AMOBEIHUKA» B JOJK-
HOCTh «CTapIINii TOCYAaPCTBEHHBIH HHCIIEKTOP B 00JIACTH OXPaHbI OKPYKAIOLIEH CpeIb»;

- «yYaCTKOBBIN IOCYJIapCTBEHHBI MHCIIEKTOP MO OXPAaHE TEPPUTOPUHN 3allOBETHHUKA» B JIOJIK-
HOCTh «y4aCTKOBBIN TOCYIapCTBEHHBIA MHCIIEKTOP B 00JIACTH OXpaHbl OKPYKAIOIEH CpeIbI»,

- <«COCYIApCTBEHHBIN MHCIEKTOP MO0 OXpaHE TEPPUTOPUHU 3aMIOBEAHHMKA» B JOJKHOCTD <TOCY-
JAPCTBEHHBIN HHCIIEKTOP B 00JIACTH OXPaHbI OKPYKAIOIIEH CpeabI».

B 2014r. cTpaxoBaHue )XKU3HU TOCYIAPCTBEHHBIX HHCIIEKTOPOB HE MPOBOIUIOCH.

CBeneHust 0 KOMaHIMPOBKAX PaOOTHUKOB 3aMTOBEIHUKA MpECTaBIeHbI B Ta0. 1.3.
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Tabauya 1.3
OCHOBHBbIE KOMAHANPOBKHU Pa00OTHUKOB 3anoBenHuka B 2014rony
d. N. 0. [omKHOCTb MMyHKT Llenb komaHONPOBKU Cpoku
AcnsmoBa eKl\gﬁ;cr’M'qr:;KgoM Pecr éhﬁgsgr);?é cTaH YyacTue B 3acegaHum CoseTa 19.03.-
1.P. y y PCTaH, | Accoumauumm HM n M3 MO | 21.03.2014
NPOCBELLEHMIO HIM «HwxHsa Kama»
MeTtoanct no 4. Upruanel, Pecnybnuka )
Fonomnposa akonormnyeckomy | bawkoprtoctaH, PIrbY «3a- O6MmeH onbITom 02.06.
r.o. 06.06.2014
npoceeLleHnto | noBegHuk «Llynbran-Taw»
r. CankT-MeTenGvor Yyactue B cemuHape «Yrpas-
) poyp ' neHve rocygapcTtBeHHbIMU U
CaHkTt-lNeTepbyprckun 20.07.-
MyHULMMNANbHLIMU 3aKka3zaMu B
YHUBEPCUTET yrpaBneHus 25.07.2014
Ul SKOHOMIKYA COOTBETCTBUM C 3aKkoHOM 44-
3am. aMDeKTopa ®3 o1 05.04.2013 r.»
o SIKgHgMMKepVI Yyactne BO Bcepoccuinickom
ObsiukoBa cp1HAHCaM - KOHCYNbTaLUMOHHOM CeMUHape
H.1O. FMABHBIA ByX- «byxy4eT, OTYETHOCTb, Hamno-
rantep r. Mockea, MWY «UHTek- ;%%62(3:6:?50 Ma C:BpeaHBl-?bBI)I:Iﬁ 30.11.-
cnB» MOM PAHXMIC P yAap 06.12.2014
MYHULMNANbHBIX YYPEXKOAEHUSX
B COOTBETCTBUM C HOBbIMU
HOPMaTUBHBIMW  JOKYMEHTa-
MU»
UrHaTeHko C';apCUTJ::HLO:% EZUTgJy;”;; Zeﬂcqyggmiam- YyacTtue B 3acepaHun Coseta 24.09.-
0.5. Aap pya, Accoumauum HM n IM3 NP0 | 27.09.2014
WHCNEKTOP pus»
Pecnyghﬁgjig?épm% Yyvactue B 3acegaHumn Coseta 19.03.-
3awm. AVpeKTOopa HI «HuskHsis Kamay Accoumaumm HIMm M3 MO | 21.03.2014
Ncaes A.B. | no Hay4HoM pa-  Knoos. ®IBY «Focvaan-
6oTe ' CT:eHébm 3anoseuﬁmp Yyactue B Hay4Ho- 10.09.-
«Hypryw» NpakTU4eCcKon KoHepeHumm 11.09.2014
Pecn éhEE:(?r);?é cran YyacTue B 3acegaHum CoseTa 19.03.-
y PCTaH, | Accoumamm HMn IM3 MO | 21.03.2014
HIM «HwxHas Kama»
4. Upruanel, Pecnybnuka
BawkopTtoctaH, PIrbY OBMEH OMbITOM 02.06.-
«3anoBegHuk «LLynbraH- 06.06.2014
Taw»
e (0TS B oy <Ooner | aar.
Camapckasi oon. yka. Y P 25.07.2014
6rnembl NpPMPOAONONb30BaHMS
HIMN «Camapckas Jlyka» Ha OOMT»
Kopabnes MexaHuk c r- XBanb'HCKé YyacTue B obunenHom topxe-|  21.08.-
AM. (BoAuTENb) aparosckas oo, cTBe, 06MEH OMbITOM 23.08.2014
HIM «XBanbIHCKUN» '
r. KpacHosuepck, MNepm-
ckun kpan, PIrbY «locy- [YuactTne B cemuHape, obmeH 26.08.-
OApCTBEHHbIN 3an0BeHUK |OMbITOM 02.09.2014
«Buwepckmmn»
r. Kupos, q>vr5y «locynap- Yyactue B Hayu4Ho- 10.09.-
CTBEHHbIN 3anoBE&ARMK NpaKkTU4eCcKom KOHepeHLnn 11.09.2014
«Hypryw»
52$|£yw£ Zencqyggmiam Yvyactne B 3acepaHum CoeTa 24.09.-
P p’m» Accounaumn HIM n M3 Moo 27.09.2014
MeTtoauct
(w.o0. 3am. gu- | r. Knpos, CDVFEY «[l"ocynap- YyacTue B HayuHo- 10.09.-
KouwikuHa E.H. | pektopa no ako- | CTBEHHbI 3aN0BEAHK NPAKTUNECKOI KOHEEPEHLN 11 Oé 2614

niorn4yeckomy
NPOCBELLEHWNIO)

«Hypryuu»
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Oxonuanue mabauyvt 1.3

. N. 0. [omkHOCTb MyHKT Llenb komaHOMpPOBKM Cpoku
r. JKurynesck Yyactne B 4teHusix «Camap- 2307.-
CémapCKaﬂ 0611 ckas Jlyka. AkTyanbHble Mpo- o5 0'7 2614
Y4yacTKoBbIN HIM «Camapckas J'Iy'Ka» Onembl NpMpPOAONONbL30BaHMS T
MocyHoB I".A. | rocygapcTBeH- Ha OOMMT»
HbI MHCNEKTOP EZLUHIXJy;”;; Zencqyggmiam Yyactue B 3acegaHum CoBeTa 24.09.-
P p'm» Accounaumn HIM v M3 NeO 27.09.2014
r KpachoBMwenck. Meom- Yyactne B cemMmHape MO 3KO-
3am. gupektopa ;'JKVFI)VI Kpaii d)l'Ey ,«I'O(F:)y— Noro-npocBeTUTENbLCKON  Aed- 26.08.-
PoikkoB A.A. | No oxpaHe Tep- T TenbHOCTU Ans 4neHoB Acco- S
[apCTBEHHbLIN 3anoBeHUK 02.09.2014
putopumn «BULIEDCKNI» unaumm HIT n 3anoBegHUKOB
MdO, obmeH onbITOM
Pecn gj?:?.é?é o Yyactue B 3acenaHumn CoBeTa 19.03.-
HI‘Iy«HmKH;m KaFI)VIa» " | Accoumauum HIMn M3 MO | 21.03.2014
r. JKurynesck Yyactne B uteHusix «Camap- 23.07.-
CémapCKaﬂ 0611 ckas Jlyka. AkTyanbHble Mpo- o5 0'7 2614
HIM «Camapckasi J'Iy'Ka» Onembl NpMpPOAONONbL30BaHMS T
Ha OOMMT»
Cagé?r(g::KZ:Cgén Yyactne B 10OMNENHOM TOpXe- 21.08.-
CadouH M.T. [MpeKTop HA «XBaJ‘IbIHCKI/II7I»' cTBe, OOMEH OnbITOM 23.08.2014
r. KpacHosuiwepck, Mepu- Yyactne B cemMmHape Mno 3Ko-
;3KI/II7I kpait, OrBY '«Focy- NOro-npocBeTUTENbLCKON  Aes- 26.08.-
b TenbHOCTU Ans 4neHoB Acco- o
JapCTBEHHbIW 3anoBeaHNK HA 02.09.2014
«BULEpCKWI» umaumm N 3anoBeaHWNKOB
MdO, obmeH onbITOM
EZLUHIXJy;”;; Zencqyggmiam Yyactue B 3acegaHum CoBeTa 24.09.-
P p'vm» Accounaumn HIM v M3 Moo 27.09.2014
r. XBanblHCK, .
Tonuvit M.H. | TOCYAaAPCTBEH- Caparosckast 061, YyacTtue B 106uUnenHom Topxe- 21.08.-
HbIN UHCNEKTOP cTBe, 06MEH OMnbITOM 23.08.2014

HIM «XBanbIHCKNN»

1.4.KOHTpOJ’lb JACATCJIBbHOCTH 3allI0BCIHUKA

B nepuon ¢ 25.02.2014r. no 28.02.2014r. Ha OCHOBaHHMH PACHOPSDKCHHS M.0. HadaJbHUKA

OI'MBJ1 YMB/ Poccuu o r. Momkap-Omne JI.C. Kyssmuna ot 19.02.2014r. Ne 4 npoBoamiach

ruiaHoBas Bble3qHast nposepka otnenom I'MB/IJ] mo r. Momkap-One. Hapymenuit o0s3arenbHbIX

TpeboBaHUi He BbIsABICHO. Ha ocHOBaHMM mprKa3a HavambHUKA JlernapTaMeHTa JJECHOTO X03HCTBa

no IlpuBommkckomy denepanpHoMy okpyry oT 19.02.2014Ne 31 ¢ 25.02.2014r. o 26.02.2014r.

3aMEeCTHTENIeM HavaJbHHKA OTAeNa (eepaabHOro roCyJapCTBEHHOTO JIECHOTO Haa30pa, denepaib-

HOI'0 TOCYyAapCTBCHHOI'O MOXXAPHOI'0 HA/[30pa B JICCAX U ro AcIapTaMCHTa JICCHOI'O XO03siCcTBa 110

[IpuBomkckoMy (enepaibHOMY OKpYry MpoOBelleHa IUIaHOBas BBIE3HAs MpoBepka. HapymieHwii

00s3aTeNnbHBIX TpeOOBaHUN HE BbIsIBIEHO. Ha ocHOBaHMM pacmlopsbKeHUs PYKOBOAUTENS YIipaBiie-

Husa DenepanbHOI cyKObI 10 Ha3Opy B cdepe MpUpoIonoib3oBanus no Pecrybnuke Mapuit Dn

Hlexypuna 3.A.ot 24.03.2014. Ne3 9 B nepuon ¢ 25.03.2014. no 16.04.2014. npoBoauiach
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BHEIUIAHOBAs JOKYMEHTAJIbHAS IPOBEPKA 110 YCTAHOBICHHUIO CTENIEHU T'OTOBHOCTH AUPEKLUHU 3aI10-
BE/IHMKA K nokapoornacHoMy nepuony 2014r. Beynansl pekomenganmu. B nepuon ¢ 14.04.2014.
no 21.04.2014r. na ocHoBanuM npukasza PykoBoaurens Ymnpasinenus Poccenbxo3nanzopa mo Hu-
)eropojackoit oomactu u Pecmyonmmke Mapwuit On MBammnaa M.M. ot 01.04.2014r. Ne 48600/
IIPOBOJWJIACH BHEIUIAHOBAs BbI€3/IHAsI IPOBEPKA HA MpeAMET COOII0AeHUs 00s3aTeNbHbIX TpeOoBa-
HUi 3aKoHOaTenbeTBa PO B 06nacTu BeTepuHapuu B cepe OpraHu3aiuy U peaanu3aliy MpoTUBO-
smm3ooTuyeckux Meponpusatuii Ha OOIIT denepanbHOro M pernoHanbHOrO 3HavYeHus. Hapymennii

HEC BBISIBJIICHO.
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2. IIpoOHble M y4eTHbIE MJIOLIA/IM, TOCTOSIHHbIE MAPIIPYThI

B 2013rony corpyanukamu ¢punuana OI'YII «Pocnecundopr» no Pecmybnuke Mapuit Dn Ha
TeppuTopun 3amoBeqHHKa «bonpmias Kokmara» ObUIO 3aI05KE€HO, COTJIACHO TOCYIAPCTBEHHOMY
KOHTPAKTY, MATh MPOOHBIX IUIONIAIeH, Ha KOTOPBIX MHKXEHEPHI IPOBEIN KapTHPOBAHUE M MOAPOO-
HOE OIMCAaHUE BCEX JCPEBHEB. JTH CBEJCHHUS HE BOILIH B MPEAbLAYIIHIA ToM JleTomuc mpupoabl 1
npuBosTcs B TekymeM (mpui. 2.1).TocynapcrBennas uaBenrapusanus gecos (['MJI) npencrapis-
eT co00il MepoIPHUATHS IO TPOBEPKE COCTOSIHUS JIECOB, X KOJMUYECTBEHHBIX W KAUECTBEHHBIX Xa-
paktepucTiK. OHa IPOBOANTCS B IETISAX:

® CBOCBPEMEHHOT'O BBISBIICHUS U TPOTHO3UPOBAHUS Pa3BUTHS MPOLIECCOB, OKAa3bIBAIOIIUX HE-
raTUBHOE BO3JEHUCTBHUE Ha JIeca,

® o1eHKH (P HEeKTUBHOCTH MEPOIPHUATHH 110 OXpaHe, 3aIUTE U BOCIIPOU3BOJICTBY JIECOB;

® UH(OPMAIIMOHHOTO O0ECTIeYeHNs YIPABICHHs B 00JIACTH MCIIOJIB30BAHNUS, OXPaHbl, 3aHUTHI,
BOCIIPOM3BOJICTBA JIECOB, @ TAKXKE B 00JIACTH rOCYJapCTBEHHOT'O JIECHOT'O KOHTPOJISl M Ha30pa.

Corpynuuku 3anoBenauka B 2014roy mpoOHBIX IUIONIAICH U TIOCTOSHHBIX MaplIPyTOB HE 3a-

Ki1aJabIBaJIu.
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3. Peabed

3.1. Ilnnamuka usMeHeHus1 6eperoBoii 1uHuu peku boasmas Kokmara

B 2014rony Obuti TpoI0KEHBI HAOMIOACHHS 32 THHAMHUKOW OOpyIICHHEM OeperoBoi JIMHUH
p. bonbmas Kokmara B paitone kopaona Kpacnas ['opka. [ToBTOpHBII yueT ObUT IPOBEAEH B cepe-
JIMHE TIEPBO IeKaabl MIOHS, JaHHBIE IpecTaBiIeHsl B Tadm. 3.1.

Tabauya 3.1
H3menenne rpannubl 6eperosoii smauu ¢ 1995m0 2014rr.

PaccTtosiHne ot nukeTa 4o 6eperoBov NMMHUA, M

Rata =157 3 T4 56| 7 89101213 1]15]16

28.09.95 | 1669 | 1354 | 11,96 |10,35|1048| 940 |11,85|1452|17,24| 2091 | 2944 | 1964 |17,29|1648| -

26.09.96 | 1663 | 1346 | 11,96 | 988 |10,12| 8,70 |1155|1452|16,98| 2091 | 22,09 | 19,36 |17,26| 1615| -

20.05.97 | 1663 | 1340 | 11,96 | 981 |10,12| 8,70 |11,15|14550|16,98| 2091 | 22,09 | 19,24 |17,26| 1615| -

14.10.97 | 16,60 | 13,34 | 11,96 | 980 |10,09| 8,70 |10,96|14,34|16,76| 2091 | 22,09 | 1915|17,26| 16,15| -

24.05.98 | 1660 | 1329 | 11,96 | 980 | 801 | 829 | 815 | 12,08|16,76| 20,90 | 22,09 | 15,77 | 14,84|1615| -

28.10.98 | 1660 | 1328 | 11,96 | 9,78 | 759 | 7,94 | 815 | 11,83|1646| 2055 | 21,90 | 15,77 | 17,84| 16,00| -

02.06.99 | 1660 | 1321 | 11,96 | 9,78 | 759 | 7,65 | 815 | 1152|16,08| 20,50 | 21,82 | 15,77 |14,84|16,00| -

07.10.99 | 1660 | 1315 | 11,96 | 978 | 744 | 7,65 | 801 | 11,21|15,70| 20,50 | 21,82 | 15,77 |14,80| 16,00| -

18.05.00 | 16,60 | 1314 | 1196 | 978 | 724 | 765 | 782 |11,14|1516| 2050 | 21,72 | 15,73 | 14,73| 1564 | -

14.10.00 | 16,60 | 1314 | 1196 | 978 | 724 | 765 | 782 |11,10|1516| 20550 | 21,72 | 15,73 | 14,74| 1564 | -

25.05.01 | 1660 | 1314 | 11,96 | 9,78 | 7,20 | 750 | 7,80 | 10,75|1340| 20,25 | 18,72 | 12,78 | 13,00| 14,60| -

28.10.01 | 1660 | 1312 | 11,92 | 9,78 | 7,20 | 7,26 | 7,73 | 10,74|13,19| 20,22 | 18,72 | 12,78 1299| 1448| -

23.05.02 | 1659 | 1311 | 11,89 | 9,78 | 7,20 | 7,26 | 7,73 | 1053|12,90| 19,22 | 18,63 | 12,78 |12,80| 14,30| -

28.10.02 | 1659 | 1310 | 11,88 | 978 | 712 | 7,22 | 7,70 | 10,33|12,60| 17,65 | 18,11 | 12,78 |12,71|1415| -

21.05.03 | 1659 | 1303 | 11,88 | 978 | 712 | 7,15 | 753 | 10,26|12,50| 17,64 | 1805 | 12,77 | 1245|1294 | -

05.06.12 | 1659 | 1295 | 11,65 | 905 | 490 | 420 | 290 | 453 | 830 | 10,70 | 11,50 | 9,00 | 455 | 655 | 7,95

06.06.13 | 16,59 | 1290 | 1165 | 78 |47 |41 |29 |42 58101 |115|72 |35 |55]|72

01.07.14 | 16,59 | 12,90 | 1165 | 7,2 | 40 | 33 |26 | 40 | 53 | 9,7 |113|6,3 |40 |54 |70

3.2. Tonorpado-reoae3nyeckasi CheMKa
NPOOHBIX MJIOLIA/Iel 3a1I0BeTHUKA

Jlist miccriemoBaHusl 3aKOHOMEPHOCTEH TWHAMHUKH JKOCHUCTEM W JaHAmAa(TOB 3aloBEeIHUKA B
noitMeHHO# u HaanoimeHnHo# yactsax ['TI3 «bonpmas Kokmara» 3amoeHbl mpoOHbIE TUTOMAIH, Ha
HEKOTOPBIX M3 KOTOPBIX MPOBEJAECHO KapTHUPOBAHUE MPOCTPAHCTBEHHOTO PACIIPEICIICHUS JIEPEBLEB,
OJIHAaKO KapTorpado-reoe3ndeckasi OCHOBA UX B BHJIE TONOTrpapUUECKHUX IJIAHOB U KapT Pacroio-
JKEHHSI YUYETHBIX JI€PEBBEB B €IMHON CUCTEME KOOpJAUHAT OTCYTCTBYeT. Co3/1aHue ee SBIISIETCS aK-
TyaJbHOU 3aJa4eil.

[TpoGHBIEe MIomMaAN, 3aJI0)KEHHBIE B MOWMEHHBIX 3KOTOMAX, XapaKTepPU3YIOTCS OOJbIION 3a-
XJIaMJICHHOCTBIO, OTCYTCTBHEM MPSMON BUIUMOCTH MPHU MPOBEICHUN TPATULMOHHBIX TaXeOMETPH-
YECKUX CheMOK. [oaToMy cyliecTByeT HE0OXOAMMOCTh COBEPIIEHCTBOBAHUS METOIUKH KapTHPO-
BaHMsI YUYCTHBIX JIEPEBbEB Ha TOMMEHHBIX MPOOHBIX TUIOMIAISIX, TTO3BOJISIIONIUX CHU3UTH 00BEM I10-

JeBBIX padoT.
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ens uccnenoBanust — coznanue kaprorpado-reoae3ndecKoil OCHOBBI TPOOHBIX TUIOMIAICH, 3a-
JIO)KEHHBIX B PA3IMYHBIX SKOTOIAX 3aMOBEIHUKA.

JUis TOCTHKEHMSI TIOCTABJICHHOM 1eNTH ObUTH PEIIEHBI CIIeIYIOINE 3a/1a4H

1) pa3paborana MeTOMKA IJIAHOBO-BBICOTHOM OIIEHKHU pebeda Ha MPOOHBIX MIIOIIAISNX, OCHO-
BaHHAas HA MPUMEHEHUH MHOTOKpaTHBIX GP S#3MepeHuid,

2) pa3paboTaHa METO/IMKA KapTHPOBAHMS MECTOIIOJIOKEHUS IEPEBHEB HA MPOOHBIX IIOIIAISX;

3) BBINOJIHEHA MHCTPYMEHTAIbHAsI ChbeMKa penbeda YeThIpeX MPOOHBIX IUIONIAAeH, 3a710KeH-
HBIX B PA3JIMYHBIX 3KOTOMAX 3all0OBEAHHKA,;

4) npoBeieHa KaMepasibHast 00paboTKa JaHHBIX, TOJYYCHBI TONOrpaduIecKre TUIaHbl IPOOHBIX
IUIOINACH, onpeneneHo B MecTHOM cucteme koopauHat MCK-12 mecromnonoxeHue y4eTHBIX Je-
PEBBEB.

OOBEKT UCCIIEIOBAHNA:

- mpo6ubIe Tiomaan [111-Ne90-3-05u [111-Ne90-4-05,3am0xeHHBIE B COCHIKAX JTUITAHIKOBO-
MIIIMCTHIX, UMEIOIIUE TIEPECEUCHHBIN pebed) U XOPOIIYI0 BUAUMOCTD JJIsl IPOBEACHHS HHCTPYMEH-
TAJIbHOW TaXEOMETPUUECKOU ChEMKH;

- npo6nsie Tutomaau [ITITT-1LJT u TITII1-2J1, 3anoxeHHbIe B MTOWMEHHBIX 3KOTOIAX, XapaKTepH-
3ytomirecs: OONbIION 3aXJIaMJIEHHOCTBIO U OTCYTCTBHEM MPSMOIl BUAMMOCTH TIPU MPOBEIEHUU Ta-
XE€OMETPUUYECKON CHEMKH.

MeTtoauka BbINOJTHEeHHs pador. PaspabarbiBaemass MeToaMka co3faHusi KapTtorpado-
reoJIe3nYeCKO OCHOBBI MPOOHBIX IJIOMIAACH, 3aJI0)KEHHBIX B Pa3IMYHBIX HKOTOIAX 3allOBEIHMKA,
JOJI’KHA OTBEYAThH CJIEIYIOUIMM OCHOBHBIM TPEOOBAHUSIM:

- BO3MOXHOCTBIO COCTABIICHHS TOTIOIUIAHA U TIPOBEJACHUS TaXCOMETPUUECKON ChEMKH;

- HaJIM9UEM TPUBS3KU TOMOTpadUIeCKUX IJIAHOB MPOOHBIX IJIOMAACH U KOOPIUHAT TOJIO0XKe-
HUSl YYETHBIX JEPEBbEB Ha HUX K OOUIETIPUHATHIM CHCTEMaM reorpauyeckux KOOPAHHAT U BBICOT
(enecoobpa3Hee BCero B Ka4eCTBE TAKOH CHCTEMbI MCIOJIb30BaTh, Ha HAIIl B3I, MECTHYIO CHC-
temy koopauHar MCK-12, B KOTOpO#i BeeTCs KaJaCTPOBBIN YUET 3eMEIIbHBIX YIaCTKOB);

- MaKCHMaJIbHasl MOTPEIIHOCTh MPUBSI3KH MPOOHBIX IUIOMIAACH K €UHONW CUCTEME KOOpAMHAT
He J0JDkHA mpeBbimaTh 10 M, Tak Kak MOTPENIHOCTH M3MEPEHUH MO CYIIECTBYIOIIUM KapTam CO-
CTaBJsIIOT HE MeHee 20 M, a MorpenrHoCTh onpeneneHus koopauHat GPSHaBUTaTOPOM B YCIOBHSIX
3aneceHHocTH He MeHee 10 M (B mocieayromeM pe3ysibTaThl MOT'YT YTOYHSITHCS 33 CUET TPHUMEHE-
HUs 00JIee COBEPIICHHBIX HABUTAIIMOHHBIX CPEJICTB);

- MPOU3BOJICTBO padOT B MpeJeiax 3aloBeIHUKA HE JOJDKHO COMPOBOXKIATHCS BHECCHHEM H3-
MEHEHHUI B OKPYXKAIOIIYIO cpeny, T.e. HEOOXOJUMO MUHUMHU3ZHPOBATh (GAKTOp MPUCYTCTBUS YEJI0-
Beka (I 3TOro IUTAHUpyeMasi METOMKA J0JIKHA HMETh MUHHUMAJIbHBIA 00BhEM IMOJICBBIX HCCIIEIO0-

BaHMU C IEPEHECEHUEM OOJIbIIeH YacTH paObOThl HAa KAMEPAJILHBIN JTalI).
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[TocnenoBarenbHOCTH cO37aHuUsT KapTorpado-reoae3ndeckor OCHOBBI TPOOHBIX TIJIOMIAEH, 3a-

JIO)KEHHBIX B Pa3JIMYHBIX SKOTOIAX 3allOBEJHUKA, IPEACTaBICHA Ha Clieayrolei cxeme (puc. 3.1).

PekorHocum poBKA MECTHOCTIA

!

Onpegenedue BUOMMOCTH W COCTABNEHNE
NNaHa CbeMKn

!

Co3naHWe NAaHoBo-BLICOTHOMD 0DOCHOBAHMA

:

BeinonHeHKWe TaxeoMeTRM4YE CHOW ChEMKM

e

¥

" y
MNpoMep pacCTOAHWA MeROY YYETHLIMK
OEpeBLAMK
e o
o ~
KamepaneHeie paoThl
s o

Puc. 3.1.IMocnenoBaTebHOCTH cO31aHus KapTorpado-reoie3n4ecKoil 0CHOBBI MPOOHBIX IIOIIA/IEN.

PexornocuupoBka mpeacTaBiseT coboil 00X0 U OCMOTP MECTHOCTH C LIEJIbI0 3HAKOMCTBA C
00BbEKTaMH CHEMKH, OTBICKAHHsI TYHKTOB OIOPHOM reoe3MYeCKO CeTH U COCTaBIICHHs IIJ1aHa CheM-
ku. JlecHbIe ygacTku BooOme u, B yacTHOCTH, Tepputopus ['TI3 «bonpuras Kokmara», xapakrepu-
3YIO0TCSl HU3KOM INIOTHOCTBIO reoJie3ndueckux cereil. Ha Tepputopun 3anoBeiHIKa UIMEIOTCS TOJIBKO
NYHKTHI TOCYIapCTBEHHOW I'e0JIe3NUecKoi ceTu, Ommkaiiimumii 3 KOTophIX pacrnonoxeH B 15...17
KM OT IpOOHBIX IUIomaAei. B ¢BA3M ¢ 3TUM AJ1s CO3/1aHUs MX MJIAHOBO-BBICOTHOM OCHOBBI HEOOXO-
MO MPUMEHATh METO/bl CIIyTHUKOBON HAaBUT'ALIMOHHOM CHEMKH C HCHOJIb30BAHUEM MPOCTEHIINX
GPS#aBuraropoB, morpemHocTs OnpeneseHus] reorpaguyeckiux KOOpAWHAT KOTOPbIMHU HE Tpe-

Beimaer 10 M, UTO BHOJHC OOMYCTHMO B COOTBCTCTBUU C HHCprKI.[HCﬁ MO0 MCXCBAaHUIO 3C€MCIIb.
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JI1s1 IOBBINIEHUSI TOYHOCTH OIICHKH HEOOXOAMMO OIpEAeNATh reorpaduueckue KOOpIWHATH He-
CKOJIKHUX TOUYEK, PACCTOSHHS MEXIy KOTOPHIMHU M3BECTHBI (M3MEPEHBI TAXEOMETPOM).

[Tocne co3nanusi MIaHOBO-BBICOTHOM OCHOBBI MTPOU3BOIAUTCS CTaHJApPTHAs TaxeoMeTpHUuecKas
ChEMKa B Mpenesiax BUAMMOCTU oTpaxarens. [Ipu TaxeoMeTpruueckor CheMKEe MOMMEHHBIX 3KOTO-
MOB BBITIOJIHECHHE TE0JC3WYECKUX WHCTPYMEHTAIBHBIX Pa0OT Ha BCEH WX TUIOMIAAM HEBO3MOXHO
BCJIC/ICTBUE HEAOCTATOYHOW BHAUMOCTH, 00YCIIOBICHHON BBICOKOW 3aXJIaMJIEHHOCTHIO HACAKICHHIA
¥ Han4us OOJIBIIOTO KOMUYECTBA JMCTBEHHBIX JIepeBheB. [[1sl cokpamieHns oobeMa MOJIEBIX pa-
00T TpH OTpeICICHNUS KOOPAUHAT YUETHBIX JIEPEBbEB MPEAJIaraeTCsl UCIOIB30BaTh METO/I TpUJiaTe-
pauuu, TO €CTh OMPEACNISITh KOOPAMHATHI BEPIIMH TPEYTOJbHUKA IO €r0 M3BECTHBIM CTOPOHAM
(puc. 3.2).IIpu BbIMONHEHUH PabOT HA y4acTKax C JIOCTATOYHO XOPOILIEH BHIMMOCTBIO W3 MPE-
CTaBJIEHHON METOAMKU MCKIIOYAETCS 3Tl MPOMEPA PACCTOSTHUN MEXY YUETHBIMU JIE€PEBbSIMU, KO-

OpAMHATHI KOTOPBIX OMPEEISIFOTCS MOCPEICTBOM TaXEOMETPUUECKON CHEMKH.

a

Puc. 3.2.PacueTnasi cxema onpeaecJIeHudA KOOPpAMHAT METOAOM TpUJIaTEePalluH.

NMes B xauecTBe IJIaHOBOM OCHOBBI KOOPAMHATHI IBYX CTAHILIMM, IPOCTON TaXEOMETPUYECKON
CBEMKOW ONpPENEIAIOTCS KOOPIAWHATHI HE MEHEE JIBYX YYETHBIX JepeBbeB. M3MmepuB paccrosHus
MEXIY BCEMHU TPEMs YYETHBIMHU JE€PEBBSIMH, COCTABIISIIOUIMMHU BEPIUMHBI TPEYTOJIBHUKA, MOXHO
ONpPEACINTh BHYTPEHHHUE YIUIBI UM, pellas NPSAMYIO0 T'€0AE3UYECKYIO 3aJady, KOOPAMHAThl BEPILINH
TpeyrojipHUKa. B nanpHeiiemM HaiiieHHas! TPeThsl BEPLIMHA TPEYTOJbHUKA OyIeT SBISATHCS UCXO-
HOM TOYKOH miis cienyromiero. [IpoMep paccTosHHI MEXITY IE€PEBbIMH MPOU3BOIUTCS TaK, YTOOBI
Ha KaXJ10€ JIepeBO MPUXOAUIIOCH HEe MeHee 2 paccTosiHUM. B cocTaB kamepaabHBIX pabOT BXOJIUT:

1) nepeBox reo/Ie3NUECKUX KOOPAUHAT IMYHKTOB IIAHOBO-BBICOTHOTO 00OOCHOBAHHMS, ITOJTy4YCH-
HBIX NPH HaBUTAUMOHHOW cbheMke B cucreMe WGS84,B npsMoyronbHble KOOPAWHATH MECTHOU
cuctembl koopauaat MCK-12;

2) 00paboTKa pe3yJIbTaTOB TAXEOMETPHUYCCKOH CHEMKH C MOJYYCHUEM TUIAHOBBIX M BBICOTHBIX
KOOpJIMHAT YYETHBIX JAEPEBbEB IS MOCTPOCHHS TONOTPpapUUECcKOro IiaHa;

3) onpeneneHne KOOPAMHAT YYETHBIX JIEPEBbEB METOIOM TpuiaTepauuu (puc. 3.3).
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Jlia peanuszanuu MeToJa TpujaTepaluu pa3paboTaHa BBIYMCIWTENbHAs Mporpamma B 3JIeK-

TpOHHBIX Tabmuiax Excel.

Puc. 3.3.CxeMa KOOpPAMHUPOBAHMS YYETHBIX 1€pPeBbeEB.

PesyabTarhl 1mo co3gaHuio kKaprorpado-reogesndeckoid OCHOBBI MPOOHBIX IJIOHIANEH
ITI-Ne90-3-05u III-Ne90-4-05.Taxeomerprueckas CbeMKa 3TUX MPOOHBIX IUIOIIACH BBITOIHE-
Ha Ha OJIHOM IJIAaHOBO-BBICOTHOM OCHOBE, IOCKOJIbKY OHU PACHOJIOXKEHbBI B HETIOCPEICTBEHHOM OIH-
30CTH JpYT OT apyra. Mcnonab3oBaHue MeTOOUKH MHOrokpaTHoro GPS#o3unnoHupoBanus mo3Bo-
JIWJIO MOBBICUTH TOYHOCTH IPUBS3KH IUIAHOBO-BBICOTHOM OCHOBBI K MECTHOM CHUCTEME KOOpIUHAT
MCK-12 no 2,18 M. KoopauHatel BceX y4YETHBIX AEPEBbEB HAMJIECHBI MyTEM HHCTPYMEHTAJIBHOM

cbeMkH. [IpuHsTas cuctema BbIcoT ycioBHast (tadi. 3.2, 3.3).

Tabauya 3.2
BenomocTh koopauHaT yueTHbIX AepeBbeB ITII-Ne90-3-05
(mianoBbie B MCK-12, BbICOTHBIE YCIOBHBIE)
Howmep yuetHoro nepesa X, M Y, m H, m

1 2 3 4

2 362822,460 1234236,912 9,714
16 362798,607 1234256,801 9,978
18 362794,341 1234260,799 9,581
33 362807,255 1234254,396 9,749
50 362823,175 1234250,917 9,833
74 362797,102 1234268,056 9,138
85 362797,726 1234278,058 9,325
90 362805,210 1234270,837 9,493
110 362824,793 1234260,740 10,121
115 362828,611 1234257,254 10,024
120 362830,285 1234252,437 9,729
124 362831,541 1234244,240 10,277
132 362840,792 1234256,943 9,390
139 362828,129 1234264,564 10,193
147 362820,089 1234267,285 9,694
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Oxonuanue mabauyol 3.2

1 2 3 4
155 362812,343 1234272,797 9,376
173 362804,583 1234287,884 9,487
177 362808,548 1234281,238 9,329
182 362814,812 1234280,718 9,511
188 362820,906 1234273,323 9,764
199 362835,599 1234266,855 10,004
200 362845,913 1234259,541 9,528
212 362843,227 1234264,235 9,383
217 362835,033 1234271,342 10,320
222 362829,607 1234272,746 10,301
225 362827,448 1234277,086 10,394
234 362839,950 1234290,351 9,576
240 362840,065 1234349,840 9,097
241 362840,802 1234349,107 9,125
242 362842,534 1234349,002 9,154
243 362845,385 1234350,297 9,238
243 362810,253 1234295,816 9,439
244 362848,599 1234350,007 9,462
245 362848,351 1234347,618 9,442
246 362849,056 1234347,522 9,504
247 362850,843 1234349,570 9,592
248 362851,393 1234351,752 9,539
249 362852,733 1234351,408 9,608
250 362815,847 1234288,497 9,616
250 362853,687 1234352,666 9,610
251 362854,230 1234348,467 9,554
252 362855,896 1234347,862 9,567
256 362820,226 1234285,893 9,690
260 362825,636 1234281,852 10,153
265 362831,223 1234281,645 10,223
270 362833,975 1234277,636 10,366
273 362837,297 1234277,146 10,269
276 362839,529 1234273,401 10,064
277 362844,111 1234271,729 9,578
279 362845,955 1234265,968 9,428
283 362846,279 1234279,143 9,712
295 362841,478 1234281,278 9,946
301 362838,422 1234285,960 11,436
309 362827,559 1234286,671 10,050
311 362828,742 1234288,825 9,964
316 362820,782 1234293,447 9,785
318 362815,206 1234298,179 9,280
320 362816,944 1234300,683 8,963
326 362821,687 1234296,356 9,491
331 362828,493 1234293,011 9,652
336 362832,843 1234289,151 9,683
338 362841,893 1234287,961 9,333
348 362854,392 1234271,401 9,452
353 362820,390 1234291,085 9,717
356 362849,363 1234283,769 9,815
367 362835,058 1234296,901 8,940
369 362829,214 1234296,599 9,214
379 362826,596 1234303,946 8,826
385 362823,135 1234309,177 8,795
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Tabruya 3.3
BenomocTh koopauHaT yueTHbIX aepeBbeB ITII-Ne90-4-05
(mnanoBbie B MCK-12, BLICOTHBIE YCJIOBHBIE)
Howmep yuetHoro nepesa X, M Y, m H, m

1 2 3 4

1 362830,812 1234422,942 9,218
2 362831,926 1234422,483 9,293
3 362829,829 1234420,665 9,186
4 362830,349 1234415,055 9,051
5 362830,974 1234417,244 9,103
6 362831,688 1234418,644 9,134
7 362833,084 1234418,847 9,203
8 362831,851 1234417,009 9,125
9 362832,721 1234416,858 9,146
10 362834,122 1234415,702 9,153
11 362834,323 1234417,737 9,270
12 362834,729 1234421,228 9,249
13 362836,561 1234420,461 9,304
14 362837,482 1234423,066 9,364
16 362839,379 1234421,042 9,488
17 362840,900 1234419,030 9,582
18 362841,159 1234417,299 9,614
20 362842,538 1234421,182 9,690
21 362843,415 1234420,200 9,739
22 362844,529 1234421,082 9,861
23 362846,451 1234420,408 10,067
24 362847,116 1234422,752 10,027
25 362848,185 1234424,228 10,190
26 362849,502 1234422,366 10,217
27 362852,594 1234422,926 10,168
28 362852,552 1234419,755 10,047
29 362854,527 1234413,153 9,479
30 362852,797 1234414,891 9,766
31 362851,798 1234413,732 9,717
32 362852,511 1234412,231 9,545
33 362851,442 1234410,411 9,487
34 362849,514 1234410,792 9,756
36 362848,513 1234414,777 9,982
38 362845,826 1234413,354 9,960
39 362843,512 1234413,607 9,855
40 362842,160 1234414,753 9,680
41 362840,277 1234412,860 9,507
44 362833,746 1234409,886 9,055
45 362832,989 1234412,219 9,139
46 362832,845 1234413,885 9,060
47 362832,475 1234410,431 9,036
48 362831,778 1234407,060 8,824
49 362833,896 1234406,157 8,863
50 362834,801 1234407,205 8,944
51 362836,777 1234407,105 9,111
52 362837,442 1234408,384 9,244
54 362839,909 1234405,915 9,435
55 362839,782 1234406,700 9,457
56 362839,453 1234409,016 9,493
57 362840,927 1234409,626 9,538
58 362842,366 1234408,596 9,670
59 362844,677 1234406,744 9,691
60 362844,411 1234405,933 9,597
61 362845,876 1234408,871 9,740
62 362847,032 1234408,936 9,764
63 362846,773 1234406,363 9,641
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IIpooonscenue mabauywr 3.3

1 2 3 4
65 362848,318 1234405,514 9,533
66 362850,494 1234408,253 9,556
67 362851,668 1234408,732 9,419
68 362851,590 1234405,320 9,207
69 362854,797 1234403,058 9,136
70 362853,396 1234400,806 9,039
71 362851,441 1234403,301 9,147
72 362849,906 1234402,233 9,144
73 362847,124 1234402,412 9,286
74 362845,028 1234402,189 9,423
75 362843,523 1234403,244 9,504
76 362842,865 1234402,164 9,470
77 362841,730 1234400,436 9,392
78 362837,844 1234402,249 9,184
79 362836,606 1234402,748 9,112
80 362834,082 1234402,259 8,849
81 362831,837 1234401,463 8,760
82 362833,478 1234400,074 8,923
83 362834,060 1234399,512 8,897
84 362832,989 1234397,168 8,617
86 362832,058 1234395,967 8,633
87 362833,699 1234395,834 8,798
88 362835,418 1234396,648 8,915
90 362838,165 1234399,225 9,233
91 362839,528 1234395,660 9,271
92 362840,762 1234397,237 9,237
93 362843,239 1234398,780 9,339
94 362844,661 1234396,962 9,274
95 362845,589 1234397,146 9,212
96 362847,561 1234400,080 9,159
97 362848,418 1234397,573 8,989
98 362849,864 1234399,983 9,109
99 362850,445 1234398,336 9,015
100 362854,691 1234398,368 9,068
102 362854,015 1234395,520 8,959
103 362852,566 1234394,564 8,993
104 362854,951 1234392,420 8,890
105 362854,380 1234391,957 8,838
106 362854,166 1234387,464 8,795
107 362852,270 1234387,887 8,880
108 362850,782 1234390,832 8,979
109 362849,542 1234388,960 8,872
110 362849,653 1234387,653 8,843
112 362846,528 1234386,091 8,933
114 362844,816 1234392,306 9,113
115 362843,122 1234392,987 9,299
116 362841,930 1234393,043 9,230
117 362842,914 1234388,363 9,212
118 362841,864 1234389,145 9,264
119 362840,513 1234386,772 8,984
120 362837,751 1234391,078 9,233
121 362837,843 1234392,574 9,093
122 362836,026 1234392,517 8,894
124 362833,670 1234393,545 8,722
125 362833,466 1234385,927 8,630
126 362834,767 1234382,987 8,713
127 362835,921 1234384,103 8,801
128 362835,754 1234382,381 8,797
129 362837,653 1234382,294 8,972
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IIpooonacenue mabauywt 3.3

1 2 3 4
132 362837,455 1234385,135 8,898
134 362843,197 1234383,609 9,073
135 362844,951 1234382,110 8,970
136 362844,836 1234385,389 9,007
137 362846,345 1234383,841 8,872
138 362846,553 1234384,640 8,880
139 362853,991 1234384,022 8,701
140 362854,613 1234377,107 8,621
141 362853,300 1234377,981 8,585
142 362850,528 1234377,074 8,666
145 362844,991 1234379,889 8,597
146 362842,139 1234379,921 9,068
147 362841,421 1234380,755 9,054
148 362840,795 1234379,130 9,069
149 362839,934 1234379,896 9,031
150 362840,429 1234379,350 9,313
152 362837,037 1234379,672 9,117
153 362835,453 1234381,290 8,981
154 362834,124 1234380,178 8,922
155 362834,711 1234379,016 8,891
156 362836,251 1234376,140 8,955
157 362838,598 1234375,417 9,205
158 362839,400 1234375,979 9,241
159 362839,827 1234374,815 9,235
160 362843,129 1234375,921 9,347
161 362844,882 1234375,957 9,359
162 362846,014 1234377,009 9,229
163 362846,824 1234378,451 9,230
164 362848,722 1234376,654 9,122
165 362852,216 1234375,139 9,032
166 362855,531 1234375,076 8,975
167 362855,542 1234372,537 8,890
168 362853,583 1234372,869 8,969
170 362852,265 1234371,935 8,995
171 362851,246 1234370,761 8,979
172 362851,211 1234369,977 8,921
173 362850,822 1234368,954 8,986
174 362849,350 1234369,217 8,982
175 362848,665 1234371,020 9,044
176 362847,352 1234374,231 9,180
177 362845,777 1234374,214 9,186
178 362844,941 1234374,139 9,247
179 362845,277 1234371,955 9,236
181 362843,769 1234370,641 9,265
182 362841,737 1234371,992 9,347
183 362841,650 1234370,699 9,257
184 362838,611 1234367,872 9,146
185 362837,766 1234370,080 9,019
186 362837,462 1234370,011 9,053
187 362834,621 1234372,699 8,846
188 362835,211 1234370,145 8,857
189 362836,154 1234365,452 8,840
191 362844,856 1234367,206 9,205
192 362846,365 1234368,804 9,134



23

Oxonuanue mabauyvt 3.3

1 2 3 4
193 362846,012 1234367,335 9,112
194 362846,220 1234365,779 9,173
196 362848,807 1234366,498 8,950
198 362854,033 1234367,477 9,007
199 362854,581 1234368,087 8,978
200 362854,957 1234365,936 9,097
201 362854,078 1234364,454 9,051
202 362853,277 1234358,847 9,373
203 362851,852 1234360,270 9,250
205 362849,314 1234362,055 9,060
207 362846,833 1234363,305 9,060
208 362842,822 1234363,919 9,118
209 362842,583 1234363,236 9,154
211 362836,296 1234362,055 8,809
212 362835,571 1234360,631 8,775
213 362837,644 1234360,791 8,840
214 362839,110 1234359,681 8,863
215 362839,074 1234358,360 8,886
216 362838,127 1234357,019 8,814
217 362836,360 1234355,100 8,767
218 362838,400 1234355,163 8,913
219 362840,199 1234356,674 9,380
220 362844,381 1234360,913 9,116
221 362844,401 1234359,869 9,139
222 362844,620 1234359,394 9,168
224 362847,845 1234359,043 9,266
225 362853,302 1234356,497 9,480
226 362851,259 1234355,027 9,492
227 362849,262 1234354,035 9,448
228 362847,140 1234355,448 9,264
229 362845,723 1234355,811 9,225
230 362844,101 1234355,024 9,173
231 362845,154 1234352,746 9,210
232 362843,818 1234352,960 9,170
233 362840,273 1234352,598 8,984
234 362837,653 1234351,268 8,968
235 362836,919 1234351,416 8,940
237 362837,249 1234348,947 9,049
238 362838,491 1234349,978 9,018
239 362838,916 1234347,862 9,187

Ha ocHoBe nonyueHHbIX qaHHBIX B iporpamme CredoTomomnan momy4eHsl Tonorpaduieckue

IUIaHBI 00eMX HaMOWMEHHBIX MPoOHBIX iomaaeii M 1:500,ceuenue 0,2wm (puc. 3.4, 3.5) Ananus

TonorpadUuecKrx IIIaHOB MOKa3bIBaeT, YTO 00€ MPOOHBIE MIIOMAAN UMEIOT MePeCceUeHHbIN peib-

ed. AGcomroTHBIN Tiepenaa BeIcOT Ha poOHoi miomanu Ne 90-3-05cocTaBnser 2,78M, ykioH 1o-

BepxHocTH He Oonee 0,046.IIpob6Has miomans Ne 90-4-05umeer aOCONIOTHBIN Mepenaa BHICOT

1,632wm, ykiion noBepxaocTH He 6onee 0,02.
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L= b

Puc. 3.4. Tonorpadguueckuii nian II-Ne90-3-05.
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Puc. 3.5. Tonorpadgmueckuii nian II-Ne90-4-05.
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Pe3yabTarsl kaprorpadgo-reoxe3nieckoro 000CHOBaHHMSI MOMMEHHbIX NMPOOHBIX ILIOIIA-

aeii IIT-1J1 u III-2J1. ITockonsky npo6usie miomaau [1I1-1J1 u ITI1-2J1 yganens! apyr oT Apyra,

TO NS KaXKIOW W3 HHUX CO3JaHa CBOs IUJIAaHOBAash OCHOBA METOAOM MHOrokpaTHoro GPS-

MO3UIIMOHUPOBaHUsA. TOYHOCTh MPUBSI3KK K MecTHOU cucteMe koopauHat MCK-12 cocraBuna ais

[TIT-1JT — 1,99m, nos TITT-2J1 — 1,40m. BeneacTBrue HEOCTaTOYHOM BHAMMOCTH B TIpeiesiax Mou-

MEHHBIX MPOOHBIX IJIOLIACH TaXxeoMeTpHUyecKasl CheMKa Ul OCTPOCHHS TOMOrpaduyecKux Ia-

HOB TIIpOBCACHA B Ipcaciiax HpHMOﬁ BUIUMOCTHU OT ITIYHKTOB IJIAHOBO-BBICOTHOM OCHOBEI

(taba. 3.4, 3.5).Cuctema BBICOT NMPHHATA YCIOBHOM, MIAHOBBIE KOOPAWHATHI HAWICHBI B MECTHOM

cucreMe MCK-12. [TorpemHocTs onpeaeneHus: KOOpAUHAT JE€PEBLEB, TOJYUYCHHBIX MPU TaXeOMeET-

pUYECKON ChEMKE, COCTaBIIsIET He Ooee 1 M.

Tabruya 3.4
BenomocTh KoopAMHAT To4YeK pesabeda u yueTHsix aepesben III-1J1
(naanoBbie B MCK-12, BBICOTHBIE YCI0BHBIE)
Howmep ydeTHO# ToOuKu X, M Y, M H, m

1 2 3 4

1 363602,711 1234343,057 9,863
2 363610,915 1234337,245 9,938
3 363618,551 1234331,437 11,439
4 363619,442 1234320,816 11,116
5 363606,484 1234326,541 11,519
6 363599,116 1234327,210 11,654
7 363592,761 1234332,487 11,748
8 363593,945 1234337,928 11,531
9 363588,145 1234326,956 11,580
10 363582,938 1234324,794 11,543
11 363590,941 1234321,964 11,665
12 363595,944 1234324,022 11,582
13 363599,178 1234321,728 11,577
14 363608,263 1234319,550 11,453
15 363614,959 1234319,562 11,149
16 363602,707 1234319,535 11,981
16 363598,545 1234307,813 11,551
17 363592,810 1234319,027 11,795
18 363581,991 1234321,529 11,625
19 363575,375 1234323,659 11,939
20 363574,745 1234314,082 11,817
21 363583,398 1234310,720 11,804
22 363588,042 1234313,493 11,732
23 363604,453 1234311,387 12,106
24 363615,816 1234309,063 12,253
25 363612,197 1234300,114 12,274
26 363606,546 1234293,732 12,164
27 363598,162 1234303,494 12,088
28 363579,814 1234302,411 11,975
29 363568,986 1234307,778 11,821
30 363563,144 1234300,594 12,057
31 363558,747 1234293,929 12,154
32 363556,191 1234296,401 12,678
33 363553,665 1234285,130 12,661
34 363561,475 1234282,723 12,297
35 363563,904 1234289,800 12,228
36 363568,482 1234298,603 11,971
37 363575,212 1234303,122 11,895
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Oxonuanue mabnuyvt 3.4

1 2 3 4
38 363583,315 1234295,139 12,272
39 363581,927 1234287,226 12,158
40 363582,976 1234277,841 12,217
41 363591,636 1234276,675 12,151
42 363598,225 1234278,613 12,191
43 363594,940 1234285,978 12,046
44 363592,040 1234291,399 12,188
45 363606,848 1234287,697 12,260
J.104 363587,399 1234306,069 12,088
J.114 363599,146 1234296,157 12,095
.30 363614,830 1234323,246 11,387
.38 363609,784 1234318,667 12,108
.58 363612,090 1234307,471 12,116
.74 363595,206 1234313,054 11,905
Tabauya 3.5
BenomMocTh KOOpAMHAT TO4eK pejibeda n yueTHbIX AepeBbeB ITT-2J1
(manoBbie B MCK-12, BbICOTHBIE YCIOBHBIE)
Howmep ydeTHO# ToOuKu X, M Y, M H, m
1 363839,005 1234323,055 9,864
2 363844,521 1234321,845 9,882
3 363847,205 1234335,781 10,079
4 363865,380 1234339,428 10,269
5 363868,895 1234336,491 10,345
6 363873,554 1234332,548 10,410
7 363867,833 1234326,050 10,202
8 363852,330 1234332,200 10,032
9 363859,449 1234321,450 9,994
10 363866,827 1234317,721 10,125
11 363875,494 1234315,912 9,997
11 363884,654 1234294,500 9,771
12 363905,531 1234282,024 9,788
13 363910,119 1234289,081 9,878
14 363910,542 1234300,226 9,846
15 363924,562 1234319,465 9,871
16 363906,266 1234310,524 9,758
17 363906,188 1234302,175 9,823
18 363903,925 1234295,458 9,781
19 363899,952 1234312,759 9,713
20 363893,794 1234331,944 9,874
ol 363840,046 1234316,909 9,935
n101 363873,082 1234327,605 10,338
107 363872,456 1234310,269 9,993
1109 363869,958 1234301,115 9,899
0114 363876,813 1234304,573 9,968
o117 363877,892 1234310,124 9,939
n121 363883,945 1234311,850 9,836
1130 363882,571 1234322,802 9,920
1140 363892,230 1234316,838 9,858
1144 363891,320 1234305,875 9,758
n15 363845,368 1234329,435 9,994
1153 363896,565 1234300,274 9,788
o167 363903,671 1234322,606 9,838
o177 363842,196 1234308,522 10,026
1185 363899,983 1234289,246 9,841
1200 363919,054 1234309,940 9,710
1202 363912,538 1234310,723 9,831
o2l 363859,893 1234332,243 10,192
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Oxonuanue mabauyvt 3.5.

1 2 3 4
135 363852,626 1234340,808 10,150
n4l 363857,248 1234346,198 10,215
n51 363863,853 1234327,183 10,270
54 363860,836 1234325,086 10,091
I 56 363853,512 1234320,461 9,962
I 65 363849,177 1234311,889 9,984
I 68 363859,948 1234308,570 10,082
o7l 363866,704 1234306,269 9,877
72 363865,509 1234307,669 10,122
I 87 363872,269 1234338,240 10,352

Ha ocHOBe BeZOMOCTHM KOOpAMHAT TOYEK COCTaBJICHbI TOMOrpaduyecKue IUIaHbl MPOOHBIX

wiomazaei B macirabe 1:500¢ ceuenuem penbeda 0,2 m (puc. 3.6, 3.7).AOcomtoTHBIN Tiepenan

BbicoT Ha [II1-1J1 coctaBnsier 3,176M, a ykion noBepxHoctu — He 6onee 0,046.Ha T1I1-2J1 3nayge-

HUSI TUX MOKa3aTeNed 3HaYnTeIbHO HibKe (mepemnan BbicoT Bcero 0,7 M, a YKIIOH MOBEPXHOCTH HE

oosiee 0,0197).bonee nepeceuennsiit penbed Ha [1I1-1J1 00bscHsIETCS OMM3KHM PACIIONIOKEHHEM €€

K craputie p. bonpmas Kokmiara.

10,60

Puc. 3.6. Tonorpagmyeckuii muian II-11.

11,04
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Puc. 3.7. Tonorpaduueckmii miaaun II-2J1.

BrIBOaBI.

1. [Ipumenenne merona MHOrokpaTHoro GP S#103uMOHUPOBaHUS NIPH ONPEAEICHUN KOOPIH-
HAT TOYEK IIAHOBO-BBHICOTHOT'O OOOCHOBAHHS TO3BOJIAET MOBBICUTH TOYHOCTH KOOPIMHHPOBAHUS
cnyrHUKOBoro GP SHaBuraTopa, HMEIONero HOpMaTUBHYIO MOTPENTHOCTh 7-10M, 10 2 M.

2. TpaguIMOHHBIM METO KOOPAMHUPOBAHUS MECTOMOJIOKEHUSI YUETHBIX J€PEBbEB B MOMMEH-
HBIX DKOTOINAX C HCIOJb30BAHUEM TaXEOMETPHUECKOW ChEMKH IMOKa3al HU3KYI0 3(PPEKTHBHOCTD,
TaK KakK IJIOTHOCTh CheMKH cocTaBisieT 156 Touek/ra, a mioTHOCTh AepeBbeB — 5913k3./ra. Uc-
M0JIb30BaHNE METOJIa TpUaTepaluu Uil KOOPIAUHUPOBAHUS MECTOIOIOXKEHHS YUETHBIX JI€PEBHEB
MO3BOJIET JIOBECTH IUIOTHOCTh CHEMKHU JI0 TUIOTHOCTH MOCEJIEHUS U IOBECTH MOTPEIIHOCTH BBIYHC-
nenust 1o 5%.

3. Penbe moBepXHOCTH B COCHSIKAX JIMIIAHHUKOBO-MIIMCTBIX, OLIEHEHHBIH Ha IpUMeEpe ABYX
NpOOHBIX TUIOMIA/IEH, SBISETCS CIab0 MepecedeHHbIM: a0COMIOTHBIN Mepenaja BhICOT BapbUpPYeT B
npenenax 1,63...2,78v, a ykinon nosepxunoctu — 0,02...0,046.

4. Penbed MOBEPXHOCTH B MOMMEHHBIX 3KOTOIMAX U3MEHSETCS B 3aBHCHUMOCTH OT UX MECTOIO-
JIOKEHHUsI OTHOCUTENIBHO Tuaporpaduyeckoit cetu. Tak, aOCOTIOTHBIHN Mepernaj] BBICOT TOBEPXHOCTH
Ha MPOOHOH TUIOIIAIH, PACTIONOKEHHOW 10 TPaHUIe CTAPUYHOr0 00pa3oBaHus, cocTaBui 3,17M ¢
ykiaoHoM 0,049,a Ha mpoOHO# muIoaan, pacnookeHHor B noiiMe Ha ynaideHuu 100Mm ot Gepera

peku, Bcero 0,7wm u ykiion 0,0197.
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4. 11o4BbI M1 KPYTOBOPOT BelIECTB B HA3eMHBIX IKOCHCTEMAX

4.1. BiusiHue a3pajibHOIO NMOCTYIJIEHUS BeleCTB
HA UX KPYTOBOPOT B JIECHBIX IKOCHUCTEMAX

JlecHble 6GMOTEOLIEHO3BI SBISIFOTCS] OTKPBITHIMU CIOXKHBIMU CaMOPA3BUBAIOLIMMHUCS CHCTEMaMH,
yCcTOunBOE (YHKIIMOHHMPOBAHUE KOTOPBIX OOecrednBaeTcsi Onarojapss HENpEepbIBHOMY KPYTrOBO-
POTY BELIECTB M TpaHC(HOPMAIIMHU UX B pa3IMYHBIX LIENAX nuTaHus. HecMoTps Ha TO, 4TO U3y4eHU-
€M 3TOr0 BOIPOCa y4eHble 3aHMMaioTCs AaBHO [1-16] u MHOrHMe ()yHIaAMEHTAIBHBIC BBHIBOIBI YiKE
CZieNlaHbl, B HEM OCTAIOTCS MOKa emle «Oenble msaTHa». OcoOeHHO €1a00 U3y4YeHbl acTIeKThl BIUSHUS
a’paJIbHOTO TOCTYIUICHUS BEIIECTB M3 NMPHUPOJHBIX U TEXHOTEHHBIX MCTOYHMKOB Ha pPaszIMUHBIC
3BEHBs1 OMOJIOTUYECKOT0 KPYroBOpOTa M €ro MHTEHCHBHOCTH [17-19].

eanb pabdoThl: aHATUTUYECKUA 0030p JIMTEPATyphl IO MacC€ U XUMHUYECKOMY COCTaBy aTMO-
c(hepHBIX 0CaJIKOB, X TPAHC(HOPMAIIMH B TIOJIOTE APEBOCTOS U POJIH B OMOJIOTHYECKOM KPYTrOBOPO-
T€ BEILECTB, IOCTAHOBKA HATYPHBIX U JIAOOPATOPHBIX SKCIIEPUMEHTOB IO OLIEHKE BO3JIEHCTBUS JK-
30MeTa0O0JIUTOB PACTCHUI Ha Pa3JIOKEHUE OMNaja W COJACpKaHWE MOJBMIKHBIX 3JIEMEHTOB B IOYBE
pa3HBIX KOTOMOB.

Cocrosinue Bompoca. OgHOW W3 OCHOBHBIX JBIDKYIIMX CHJ OHOJIOTMYECKOTO KPYroBOpOTa
BEIIECTB SIBJISIIOTCSl PACTEHUS, XUMUYECKUN COCTAaB KOTOPBIX SABISETCS MEPEMEHHOM BEIUYUHOM,
3aBUCALICH OT OJHOBPEMEHHO JCHCTBYIOUIMX T'€HETHUECKUX, (PU3NOIOTHUECKUX U IKOJIOTHIECKUX
¢axropoB [20-23]. ['eneTnveckue GpakTopsl KOHTPOIUPYIOT HU30MPATEIBLHOCTH IMOTJIOMICHUS 3Jie-
MEHTOB Pa3JIMYHBIMU BUJAAMU PAacTEHUH, (U3HOIOrHUYECKUE K€ 3aBUCAT OT UX BO3pacTa U >KU3HEH-
HOT'O COCTOSIHUS, a SKOJIOTUYECKUE BKJIIOYAIOT B ce0s BCe UCTOYHMKH KOPHEBOI'O U BHEKOPHEBOIO
HOCTYIUICHUSI XUMUYECKUX JIEMEHTOB B PACTCHUS (IIOYBBI, IOYBEHHBIC W MTOJ3EMHBIE BOJIbI, aTMO-
cepHble Ta3bl, KHUIKAE OCAIKU M MbUIb), Macca KOTOPBIX 3aBUCHT OT (PH3HKO-reorpagpuyeckux
ocobeHnHocTel Tepputopur. CrlocOOHOCTh paCTEHUN MOTJIOMIATh PA3INYHBIC XUMUUYECKHUE DJIEMEH-
Thl U3 TMOYBBI, OYBOOOPA3YIOUIUX MOPOJ, aTMOC(EPHI U TPYHTOBBIX BOJ, MPUBOAUT K TOMY, UTO
OHU TEPEMEIIAI0TCS U3 OJTHOT0 KOMIIOHEHTA SKOCUCTEMBI M TaHamadta B npyrou [24-28].

BaxHyto poib B OHOJOTHYECKOM KPYrOBOPOTE UIpAIOT aTMOC(EpHBIE OCaIKU U a’dpO30JiH,
Macca U XUMHYECKHI COCTaB KOTOPBIX 3HAYUTENIbHO U3MEHSAIOTCS Kak B MPOCTPAHCTBE, TaK U BO
BpPEMEHHM TOJ] ACHCTBHEM MHOTHMX (DaKTOPOB: BETPOBBIX BHIHOCOB B aTMOC(epy MbLIEBBIX YAaCTHII,
IIOCTYIIJICHUS COJIEH C MIOBEPXHOCTH MOPEU U OKEaHOB, BYJIKAHUYECKON U TEXHOTCHHOU J1E€ATEIIbHO-
CTH, IPOXOXIeHUSI MeTeopHbIX MoToKoB [29, 30]. Tak, H.U. [TesBuenko u 3.A. Cubupena [31] yc-
TaHOBUJIM, YTO Ha MOBEPXHOCTH OOJIOT €KEr0JIHO BHIMAAET BMecTe ¢ ocankamMu 106-164kr meutn u
8-11 kr obmiero a3ora B nepeBoje Ha 1 ra. [locnenyromue ucciaenoBanus [32], mpoBeaeHHbIE HA
6omnotax Bomoronckoit u Tomckast o0nacTeid, mokasajiu, 4TO a’pajbHble MOCTYIJICHUS JOCTUTAIOT

naxe 277-327kr/ra. Munepanuzamusi aTMOC)EpHBIX 0CaJIKOB HAa TEPPUTOPHH €BPOIICHCKOM YacTH
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Poccuu usmensiercst ot 10 mo 25 mr/i, gocturas B psige cinydaes 100wmr/n [33, 34].B MockoBckoit

00J1acTH, 1Mo JaHHBIM MHOTOJICTHUX HaOmoaeHui [35], ¢ ocaakamu exeroaHo Beimagaet ot 60 qo

470 kr/ra XUMHYECKHX 3JeMEHTOB u coenunenuii: SQu— 106,5; Cl — 26,5; HCO- 24,9; Mg — 17;
Ca-12,2; N-9,4; Na-5,3; K- 5P — 0,3B Dcrouuu xe, no gauusiM T.E. Caapman [36], ¢

aTMOC(EpHBIMU OCaJKaMHU €KETOTHO B IMOYBY IOCTYIACT B 00MIeH crokHoCcTH 28,9Kr/ra XuMude-

CKHX 3JIEMEHTOB M BeEIECTB, B ToM uncie S — 11,6; Ca — 5,8; Mg — 3,4; N — 2,8; Cl — K5 2,0;
Fe —0,7u P — 0,09 ccnenoBanus T.B. 'myxoBoit [37], npoBeaennsie B KannHuHCcKoit o0nacT Ha

3anaano-/IBuHckom ctarmonape MJI PAH, mokaszanu, uro B 6070Ta ¢ 0cajkaMu MOCTYIMAeT eXe-

rogHo 42,2 xr/ra sneMeHTOB M coequHeHunit, B ToM umnciae SOy — 13,1; HCQ — 10,2; NQ - 4,7;
Ca—4,4,NH-3,3;K-2,6; Na-2,5; Cl-1,4.

ATMOCQEpHBIE 0CaIKi ¢ MOMEHTAa CBOETO CONMPHUKOCHOBEHUS C MOJIOTOM Jieca BKIIIOYAIOTCS B
COCTaB OMOTeOIeH03a, MTOCTABJISS HE TOJIBKO HEOOXOMMYIO BCEM OpraHM3MaM BJary, HO M onpe/e-
JICHHYIO 9aCTh XMMHYCCKHX 351eMeHTOB [31, 38-45].ITpoxoas cKBO3b MOJIOT Jieca, OHHU CYIIECTBEH-
HBIM 00pa30M M3MEHSIOT CBOM COCTaB, HE TOJHKO CMBIBAasl C JINCTHEB OCEBIIYIO MbLIb, HO M HACHI-
[IasiCh MPOAYKTAMHU MeTaboM3Ma pacTeHUN M JIPYruX OpPraHU3MOB, a TAKKE BBIIIEIAYNBAs 9acTh
XUMUYECKHUX AJIEMEHTOB U3 JKUBBIX KJIETOK, aKTUBHO BO3JICUCTBYS Ha OMOJOTUUYECKHI KPYrOBOPOT
BeiiecTB. VcenenoBaresu, 3aHMMABIIHECS STHM BOIPOCOM [46-73], oTMeUaroT MOAKHCICHHUE CTe-
KaOIIUX 0 CTBOJIAM JIEPEBHEB JOXKACBBIX BOJ OPraHMYECKUMU U MUHEPATbHBIMHU KHCIOTaMHU, KO-
TOpPOE CIIOCOOCTBYET PA3I0KEHUIO CONCPIKALIUXCS B MOACTHIIKE U MTOYBE XUMUYECKHUX COCTUHEHUH,
MepeBoIsl UX B JOCTYMHYIO UISI KOPHEW pacTeHuid GopMy, a TaKXKe YBEIMYCHHE KOHIICHTPAIMH
MHOTHX XUMHYECKHUX AJIEMEHTOB. Hanbomee 3HaUMTEIbHO BO3PACTAET B MOJKPOHOBBIX OCAIKaX CO-
JepKaHue a30Ta, TUAPOKApOOHATOB, CEpPhI, CYIb(ATOB, Kanus, Kalbllvs, HATPHUS, MapTaHIla, JKeje-
3a, IIUHKA U MEJIH.

dakT TpaHchopMaIuU PAaCTHTEIBHOCTHIO COCTaBa aTMOC(EPHBIX OCAIKOB YCTAHOBJIEH HCCIIE-
noBatenssMu aaBHo. Tak, B.M. Muna [49] ormeuaer, uto emte B 1804roxy Th. Saussur@ucan o
BBIMBIBAaHMH COJICH M3 JIUCTHEB pacTEHH M0XaeBoi Bomoi, a B 1883 rogy C. Counclemkcnepu-
MEHTAJILHO MOATBEPIUI ATO siBJICHHE. FIHTEpeCHO OTMETHTh, UTO MpoIece TpaHCHOpPMALIUA XHUMHU-
YECKOT'0 COCTaBa OCAJKOB IMPOUCXOANUT HE TOJIHKO B TEIIOE BpeMs I'0Jla, HO M Ja)Ke 3UMOM, XOTS U
MeHee nHTeHCHBHO [42, 69, 70] KonmnuecTBO BBIMBIBAEMBIX U3 PACTEHUI BEIIECTB JOBOJBHO BEJIH-
KO ¥ HCKJIFOYATh €0 MPU U3YYCHUU OMOJIOTHIECKOTO KPYrOBOPOTA B JIECHBIX SKOCUCTEMAX HENb3S.

MHOTUMU UCCIIEIOBATENSIMUA YCTAHOBJICHO, YTO CTEIEHb TpaHCPopMaIuu coctaBa aTMocdep-
HBIX OCAJIKOB 3aBHCUT OT MUX YaCTOThl 1 MHTEHCUBHOCTH, CTPOCHUS M CTETICHH COMKHYTOCTH JIpe-
BECHOT'O TI0JIOTa, BU/IAa IPEBECHBIX PACTCHHH, a TakKe (a3bl UX CE30HHOTO Pa3BUTHS, OJHAKO TOJTY-
YEeHHbIE MU PE3yJbTaThl JAJIEKO HE BCET/la COBMANAOT Mexay coboil. Tak, k mpumepy, 1.K. Csu-
pumoBa [46], oTMeuaeT, yTO B MOAKPOHOBBIX OCAJKaX Kayus OOJBIIEC BCETO COACPIKUTCS B Hadaje

BCrCTallMUOHHOI'O MEprUoaa, a KaJlblWsid, Maroud U CCPpbl — B €ro KOHIIC. HO,Z[ KpOHaMH OCHH, IO €€
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JIAaHHBIM, JIOKJIeBasi Boja 0oJiee HACHIIIEHA KaJbI[MEM, Ye€M I10J] KpOHaMH CoceH. [lo maHHBIM ke

Ipyrux aBTOpoB [56, 72], xapakTep CE30HHOW NWHAMHMKH KOHIICHTPAI[MHM 3THUX 3JICMEHTOB B TOJ-
KPOHOBBIX OCaJKaX U BO3JCUCTBUS JPEBECHBIX PACTEHUU COBEPLICHHOM MHOW. B IMOJMOCKOBHBIX
CMEIIIaHHBIX Jiecax HauOOJbIlasg KOHLUEHTPALUs KalblKs, KaJus U MarHus OTMeuYeHa B J0XKAEBOU
BOJIC TIO/1 JiepeBbsaimu Jiutbl [49]. YcTaHOBIEHO TakXke, YTO MO KPOHBI COCHSIKOB M €IbHUKOB Yep-
HUYHHUKOBBIX ATHX 3JIEMEHTOB MOCTYIAeT OOJIbIIE, YeM O] KPOHBI €TbHUKOB KUCITMYHUKOBBIX U
Oepe3HSIKOB Pa3HOTPABHBIX. B elbHUKE-KUCIMYHUKE C Mas Mo ceHTA0pb 1966 roga u3 KpoH ne-
peBbEB ObLTO BBIMBITO 32,1Kr/ra pa3inyHbIX 3JEMEHTOB, a B OJHOTHITHOM OcepesHsike Ha 14,7kr/ra
MeHblie [56]. B cpemHeTae)KHBIX Jiecax KOHIICHTpALUs Kajius B JOKICBOW BOJE MOJ ICPEBbSIMU
€M B TEUEHHUE TPEX JIeT HAOII0eHHIA ObLIa 3HAUMTENBHO BHIIIE, YeM MO JePEBbSIMH COCHBI, Oepe-
361 U ocuHbl [70]. PaHroBoe monoxkeHue Mmopoj IepPeBbEB MO KOHIEHTPAIIMHA JPYTUX XUMHUECKUX
3JIEMEHTOB U COEAMHEHHMI M3MeHsIach o rogaM. Tak, K mpuMepy, KOHIEHTPaLUs B MOAKPOHOBBIX
ocankax kanbius B 1996roay nanbosnpieii Obuta moa nepeBbsiMu ocunbl, B 1997 —cochbl, a B 1998
— O6epessl. Konnentpanust annonoB HCO3 B 1996u 1997ronax Oputa Gosbiiie BCEro Mol 1ePEBhs-
MU ocuHbl, a B 1998rony —mon nepeBbsimu €. B ceBepo-TaekHBIX eIbHUKAX KOHIIEHTPALKS MHO-
TUX XUMHUYECKHUX 3JIEMEHTOB B MMOJAKPOHOBBIX OCAJKaX 3HAUUTEIHHO BBIIIE, YEM B COCHSIKAX: Kajus,
K MPUMEPY, B €IbHHKAX BMeCTe ¢ ocaikamu BbimamaeT 8,50kr/ra, a B cocHsikax Bcero 2,46 kr/ra
[69]. Aspanbubie moctymienus S, Ca, Mg, Fer SinpeBbImaroT exXeroHoe uX NoTpedIeHUe JIecoM,
a mocryruienus ke N, K u ocobenno P, Ha0060poT, HEIOCTATOYHBI ISl YIOBJIETBOPEHUS TOTPEOHO-
cTeii pacrenwii [74, 75].

OneHky a’paibHOro MOCTYMICHUS XMMHUYECKHUX 3JIEMEHTOB B JIECHBIE 3KOCUCTEMBI MPOBOJAT B
HACTOSIIEEe BpeMs Ha OCHOBE aHaJM3a MpoO aTMOC(HEPHBIX 0CATKOB, KOIMYECTBO U COCTAB KOTOPHIX
MOJIBEP>KEHBI BeCbMa OONBINUM (PIIYKTyallusM, YTO YCIOXKHSET MPOBEICHUE HccieaoBanuii. Jlan-
HBI METOJ], KPOME TOT0, HE MO3BOJISIET OLICHUTh aKTUBHOCTH BOJAOPACTBOPUMBIX IK30METa00IUTOB
pacTeHuii, ¢ MOMOIIBI0 KOTOPBHIX OHHM BBIBOAST XMMHUYECKHE JIEMEHTHl M3 ONaja U JIECHOW MOJI-
CTHJIKH, T.€. OTMEPIIUX PACTUTENBHBIX OCTATKOB, BOBIEKAs MX B OMOJIOTHYECKUI KpyroBopot. B
JOTIOTHEHUE K XMMHYECKOMY aHAIHM3y KHUAKUX aTMOC(EpHBIX OCaTKOB HaMH pa3paboTaH METOJ
TKAHEBBIX MOBS30K [76], KOTOPHIi OKa3aics BeChbMa Pe3yJIbTATUBHBIM TPU H3y4eHUH OHOJIOTHYe-
CKoro kpyroBopota [77-79].

[Ipy TeXHOTEHHOM 3arps3HEHHH OKPYXAIOIICH Cpellbl, MACIITa0bl U TEMIIbl KOTOPOTO HEYK-
JIOHHO YBEIIMYMBAIOTCS, OMOIOTUYECKAs! MPOYKTUBHOCTD M XapakTep (HYHKIIMOHUPOBAHUS JIECHBIX
9KOCHCTEM CYIIECTBEHHBIM 00pa3zom usMensitorcst [80-85], uro oOycnaBiuBaeT HEOOXOAMMOCTD
npoBeJeHUs GyHIaMEHTAIbHBIX UCCIIEIOBaHU, BaXKHOM YacThl0 KOTOPBIX SBJISIETCS ONpEEIeHHe
MacChl BBIIQIAOIINX MOJUTIOTAHTOB. CII0KHOCTH 3TOH 3a7a4d OCJIOXKHSIETCS KaK HepaBHOMEPHBIM
pacmnpeneieHueM 3arps3HIONINX BEIIECTB B IPOCTPAHCTBE 3KOTOMA, TaK U PA3HON aKKyMYJIHPYIO-

el CIOCOOHOCTBIO PA3JIUYHBIX KOMIIOHEHTOB OuoreoreHo3a (KpoHa, XBOsI, CTBOJI, MOJCTHIIKA,
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nouBa). Tak, mo manasiM H.B. KopoBuna u ero komier [86], obImas Mmacca CEpHHUCTOTO Tras3a pac-

npeesieTcs Mo BepTUKATbHOMY MPOGUITI0 COCHOBBIX HACaXICHUN B BUJC MIEPEBEPHYTOr0 KOHYCA!
B BEpXHEH 4acTH KpOHBI 3ajiepkuBaercs 55 %nosmoranra, B mosore (kpone) — 28 %,ocaxnaercs
Ha mouBy 17 %.Macca xe oTQHIBTPOBAaHHOM MBUIA PACTIPEACIIICTCS IO BEPTUKATLHOMY MPO(UITIO
JIPEBOCTOSI B 0OpaTHOM MOPsIJKE: B BEpXHEH vactu mosora ocenaer 12 %,B xpone — 32 %,a nox
nojoroM — 56 %.Cnenyer Takxke OTMETUTh, UTO Haubosee F3PPEKTUBHO MbLIEBbIC YaCTHIIBI HaKar-
JIMBAIOTCSI B XBOE BHYTPEHHEW 4acTH KPOHBI, a HE Ha ee BHEIIHeH nmoBepxHocTH [87]. Bo3nyxooun-
CTUTEIbHBIC (DYHKIIMM COCHOBBIX HACAXKJICHUM 3aBUCSAT MPU 3TOM M OT BpeMenu roja: 70 Yomaccer
SO, npuxoauTCst Ha XOJIOIHBIN Mepruoa roaa, a 73 Yonbuil 0CaKIAI0TCs, HA0OOPOT, B TEIUIBIN TIe-
puon [86]. B nmpucTBOIBLHOM U TOJKPOHOBOM TPOCTPAHCTBE CIEJBIX M MEPECTOMHBIX JIPEBOCTOCB
MOJUTFOTAHTOB COJICPIKUTCS TOpa30 OOJIbIIE, YeM B pa3pbiBax mosiora [84].

Br16op MeToza 1151 yuera Macchl BbINAIAI0IEr0 3arpsiI3HUTEINSI 3aBUCUT, B IIEPBYIO OUepeib, OT
€ro MpHUPOJbI U arperatHoro cocrosiHus. Hambonee mupoko pacnpocTpaHeH METO] ONpeesieHus
KOJIMYECTBA 3arps3HSIONINX BEIIECTB IPHU MOMOIINA XUMUYECKOTO aHAJIN3a CHEeTa, KOTOPBIA SBISET-
csi akTUBHBIM copOenTom [84, 88-90].910 MeTo nocTatouHo 3 PeKkTUBEH, 0OTHAKO B 3UMHEE Bpe-
Ms1 HEKOTOPBIE 3aBOJIbl CHUKAIOT IPOU3BOJICTBEHHYIO MOIIIHOCTH, YTO HE MO3BOJISIET B MOJIHOM Mepe
YUUTHIBATh CTEMEHb UX BO3JCHCTBHUS HAa OKpYXaloulyro cpeny. st oleHKH KoJn4YecTBa B3BELICH-
HOW B BO3JIyX€ IMBUTH HEKOTOPHIE UCCIIECIOBATENN HCIIONB3YIOT CTCKIISIHHBIC OAHKH WM TTOJTHITUIIC-
HOBBIC COCY/bI, TMOJBEIICHHbIC HA JIEPEBBAX WM YCTAaHOBIEHHBIC Ha IIecTax BBICOTOH 1,5 M
[91, 92]. OTtoT MeTOa, OIHAKO, B OYCHb CHJIBHON CTEIEHH 3aBUCUT OT KOJIMYECTBA BBIMAIAIOIINX
aTMOoc(epHBIX 0CaJIKOB U MPHU OYEHb JT0KUTUBOU MOroJie EMKOCTH OBICTPO MEPENOTHAIOTCS BOJIOM.
Xopomio ce0si 3apeKOMEHI0Bal ce0si METOJ OLIEHKU COAEp)KaHUS CEPHUCTOrO rasza B aTmocdepe
IPY TIOMOIIM TMACCUBHBIX OKHMCHO-CBHHIIOBBIX moryoTutenei [93]. B kadecTBe 4yTKHUX AaTYMKOB
MOJUTIOTAHTOB MOT'YT BBICTYIATh TaKKe TKAHEBBIC MEIIOYKH, HarmoJHeHHbIe Mxamu [94, 95], koTo-
pbie 007a/1al0T CIOCOOHOCTHIO HAKAIJIMBATh 3arps3HSIONIME BEIIECTBA B OOJBIIMX KOJIMYECTBAX,
OJTHAKO OOMJIbHBIE OCAJKH YMEHBINAIOT UX cojaepkanue npumepHo Ha 20-40 %.93¢ddexTuBHbIM sB-
JSETCS TAKXKE METOJ ONpeIeNIiCHUE 3arps3HEHHS OKPYKAIOIIEH Cpeibl a3POTEXHOTCHHOM MBLIBIO 110
CMBIBaM C JINCTheB pacTenuii [96]. Boma, ogHako, yaanseT TOIBKO 4acTh OCAXKIACHHOW HA UX ITO-
BEPXHOCTH MBUTH U IIOATOMY BMECTO HEE UCHOJB3YIOT C1a0ble pacTBOPHI KUCIOT, JIN00 X10podopm,
KOTOpBIE, BMECTE C TEM, PACTBOPSIOT BOCKOBBIH CIION KYTHKYJIBI U U3BJICKAIOT CBSI3aHHBIC €l XHMH-
Yyeckue deMeHThl [97], UTo SBJISIeTCS HETOCTaTKOM MeTona. JIpyruM HeZOCTaTKOM 3TOr0 METO/a
ABIISIETCS. TPYJHOCTH OIpeNeeHHs] BpEMEHH U MHTEHCUBHOCTU NPOMBIBAHUS JIMCTHEB, HEOOXO U~
MBIX JJIs1 TOJTHOTO U3BJICUEHUS 3arps3HSIONINX BEIIECTB.

Ha ocHoBaHuu aHanmm3a IUTEPATYPHBIX UICTOYHHKOB MOKHO CAENIATh BBIBOJ O TOM, YTO 3a/a4ya
0 BIHMSIHUH a3pAJBbHOTO MOCTYIUICHHS BEIIECTB B JIECHBIE PKOCHCTEMBI HAa KPYrOBOPOT BEIIECTB B

HUX SIBIIIETCS JOBOJIBHO CIIOKHOM, TpeOyIomIel KOMIUIEKCHOTO MOAX0/Ia ¥ MCIIOIh30BAHUS CaMbIX
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p33H006pa3HBIX MCTOOOB U MMPUEMOB, KOTOPBIC 11O MEPE Pa3BUTHUA TEXHUKU U TCXHOJIOI'MH AOJIKHBI

IIOCTOSIHHO COBEPILEHCTBOBAThCs. HeoOXoauMo Takke €O34aTh CETh CTAIllMOHAPHBIX MPOOHBIX
IUIOINACH, Ha KOTOPBIX CIEAYeT MPOBOIUTH JUINTEIbHBIA €KErOAHbIH cOOp JaHHBIX, U TTOCTOSHHO
pacmupsATh reorpaduio 00bEKTOB MCCIICIOBAHUS, TIOCTETIEHHO OXBAThIBAsI BCE MPUPOIHBIC 30HBI U
PETHOHBI MUpA.

O0beKTHI M MeTOAMKA HcciaenoBaHus. [Tonesbie onbITh ObUH poBeaeHbl B 2011-2014r. B
pa3IMYHBIX SKOTONAX, HAXOAIIMXCA KaK B 30HE TEXHOT€HHOTO 3arpsi3HEHUs, TaK U BAAIH OT HeE. B
Ka4eCcTBE TECT-00BEKTOB OBUIM HCIIOIB30BaHbI MMOJOTHA XJI0MYaTOOyMaXKHOU TKaHH (Os13u) pa3me-
pom 40x150 cm u mMaccoit mopsiaka 70T, KOTOPBI-
MH MbI OOBSI3BIBAJIM CTBOJIBI JCPEBHEB HA BHICOTE
2-2,5m ot noBepxHocTh 3emu (puc. 4.1).B 2011
TOJy OIBIT OBUI TIOCTaBJICH B 30HE BO3JCHCTBUS
MBUIEBBIX BBIOPOCOB Mapuiickoro 3aBoja CHJIH-
kaTHoro kupru4ya (puc. 4.2). OCHOBHBIM KOMIIO-
HEHTOM BBIOPOCOB 3aBOJa SIBJISIETCS OKCHJ YTJe-

poia M MBUTH HEOpPTaHHWYECKas, CoJeprKaimas OK-

cux KpeMuus u Kanblus (tadi. 4.1). JlocrarouHo Puc. 4.1.TIoBsi3Ka XJI0M4ATOGYMAKHOI

TKAaHHU Ha AepeBe.
MHOI'O B BLI6p003,X COACPIKUTCA TAKKC OKCHUA

®o1o M.!A. MalIlIaHOBOM.
a3oTa. B HeOOIBIINX KOJIHUYECTBAX B HMX COCTaB
BXOJIST Ta3000pa3Hble COSUHEHHUS cepbl U (TOpa, Caka, MbLIb abpa3uBHAS M JPEBECHAs!, COeqHE-
HUS Maprasia u xesnesa. [losoTHaMu TKaHH 37€Ch ObUTM OOBSI3aHBI CTBOJIBI JCPEBHEB COCHBI Ha
pa3HOM yJaJIeHUH OT UCTOYHHKA 3arpsi3HeHus (10 TpH JepeBa Ha ICBSITH YUCTHBIX JICHTAX, PACCTOSHUE

KOTOPBIX OT 3aBojia M3MeHsuiochk oT 80 1o 1500m).

Puc. 4.2. Mapuiickuii 3aB0Jl CHWIHKATHOT0 KUPNHYa (00bEKThI MCCIeI0BAHNS — HA 3a]{HEM ILIaHe).

®oro M.A. MalHIIaHOBOH.
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Tabnuya 4.1

IlepeveHb M KOINYECTBO 3arPA3HAIONINX BellleCTB, pa3pelieHHbIX K BBIOPOCY B aTMOC(epHbIH BO3XYyX
3A0 «Mapuiickuii 3aBoJ CHIMKATHOT0 KHPIHAYa»

Knacc BeiGpoc 3arpasHuTens B npegenax
HaunmeHoBaHue 3arpasHuTens onacHo- | yTBepXAeHHbIX HopmaTtueos 1B

cTn* TOHH B rog %
Okeung yrnepoga 4 40,064 62,82
Okcump KanbLus 0 6,180 9,69
lMbIb HeopraHn4veckas ¢ cogepxaHmem SiO, 6onee 70% 3 5,276 8,27
MbInb HeopraHn4yeckas ¢ cogepxadmem SiO, ot 20 go 70% 3 4,888 7,66
MbIb HeopraHn4veckas ¢ cogepxaHmem SiO, go 20 % 3 3,996 6,27
Okcunapbl asoTta 3 3,220 5,05
[uokcng cepbl 3 0,078 0,12
Fe,0; 3 0,0348 0,06
Mbinb apeBecHas 0 0,0300 0,05
Mbinb abpasvBHas 0 0,0047 0,01
Caxa 3 0,0025 0,004
CoegnHeHus MapraHua 2 0,0021 0,003
dTopucTble razoobpasHble CoOeaNHEHNS 2 0,0007 0,001
Utoro 63,7768 100,00

HpnMeqal-me: * — Kiaccel OMacHOCTU 33Fp5[3HPIT€J'I€fI: 0 — omacHOCTB HEU3BECTHA, 2 — BBICOKO OIIaCHBIEC,

3 —YMEPCHHO ONACHBIC, 4 —MaJjo omnacHEIE.

B 2012-2014rr. onbITHI, €)1 KOTOPBIX 3aKII0YAIach B OIEHKE M3MEHEHHUsS 30JbHOTO COCTaBa
00pa3moB XJIOMYaTOOYMaXHOW TKAHH TOJ BIUSHUEM aTMOC(EpPHBIX OCAJKOB M IK30METaOOIMTOB
JPEBECHBIX PACTCHH, ObUTH MPOBEICHBI HA TEPPUTOpPUH 3amoBeaHuka «bombiras Kokmrara». [o-
JIOTHAMHU TKaHU 3]1eCh MbI OOBSI3BIBAIIM CTBOJIBI JIEPEBHEB, MPOU3PACTAIONIUX B PA3IUYHBIX IKOTO-
nax (Mo Tpu JepeBa B KaXKJOM): COCHSIKE JUIIAHUKOBOM, JIMIIAHHHUKOBO-MIITUCTOM, OPYCHUYHUKO-
BOM, YEPHUYHUKOBOM U C(parHOBOM, O€pe3HIKEe YSPHUYHUKOBOM, MOMEHHOM JIMITHIKE KPATUBHOM
c n1yOOM W eNbio, a Tak)Ke Ha MONMEHHOMU IMOJsiHEe. B COCHSIKE NMHUINAaiHUKOBO-MIITUCTOM O0pa3Iibl
TKaHU OBLIU JOMOJHUTENLHO YCTAaHOBIECHBI TOPU30HTAILHO HA YETHIPEX KOJBIIIKaX BBICOTON 50 cMm.
Ha moiiMeHHOM JTyrOBO# TMOJSTHE TKaHBIO OOBS3BIBAIM BEPXHIOID YacTh BEIIEK BHICOTOH 2 M. Bce
00pa31bl HAXOAUJIKCh B AKOTOMAX C Mas 10 CEHTIOPh, MOABEPrasich BO3ICHCTBUIO O/, COJIHIIA U
npyrux (axktopoB cpeabl. OOpa3ubl TKaHU OBIIIM OCTABICHBI TAK)KE B KaUeCTBE KOHTPOJIS B Jabopa-
TOPUH U TIOMEIIEHBI B TIOJIMATHIICHOBBIX MakeTax B MeTayummueckuil mkag. B 2012rony obpasiis
TKAHU JJIs1 JIy4IIero BIUTHIBAHUS BOJbI ObUIM MpEABApUTEIHHO BBICTHPAHBI C MOPOIIKOM Ha Ma-
mMHKE. B ipyrue ke ropl 3Toi onepanuy He MPOBOIUIIH.

[Tocne okOHYaHMS BETeTAIIMOHHOTO Ce30Ha 00pa3ilbl TKAHU COOMPATH U 10 TUIIOBBIM METO -
kam (Meroapl..., 1987;Meroauka..., 2007) mpoBoaunu B jgabopatopun IleHTpa KOJUIEKTHBHOTO
MOJIb30BaHUs HAy4YyHBIM 000pymoBaHueM [lOBOMKCKOTO TOCYAapCTBEHHOTO TEXHOJIOTHYECKOTO
YHHUBEPCUTETA COOTBETCTBYIOUIYIO MPOOOMOATOTOBKY M XUMHUYECKHUM aHAIN3. BHICYIIUBAIM B IIIKa-
¢y npu Temmneparype 105+2€ 10 MOCTOSHHOW Macchl, B3BEIIMBAIN HA JICKTPOHHBIX aHAIATHYC-
ckux Becax VibraHT/HTR-120E (ShinkoDensy, Japan, 2008punoctsto 10 0,0001r, uzmenpya-
1M, omMemany B GpappopoBbie TUTIIN U 030J5UIM B MydenbHoi neun npu temrneparype 500+10€C B

Teuenue 8 vyacos. Ilocie 030JIeHUS TUTIIH IMoOMEIIaIn B OKCUKATOPEI C 663BOI[HI)IM XJIOPHUOIOM KaJlb-
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oy OJ1d OXJIaAXACHHA, IMOCJIC KOTOPOTo ONpEACIUIN MACCy 30JIbI U BBIYUCIIAIN 30JIbHOCTD O6p33'

110B. [lomydeHHy0 307y pacTBOPSUIA B CMECH KHUCTOT: 1 MJT KOHIIEHTPUPOBAHHON XUMHUYECKH YHC-
TOW a30THOM W 3 MJI KOHIICHTPUPOBAHHOW 0Cc000 YUCTOU coisiHOW. [lomydeHHbIE pacTBOPBI MPO-
MyCKaJu B MEpHBIE KOJOBI uepe3 00e330JIeHHbIC (PUIBTPH U Pa30aBIsUIH AUCTHILIHPOBAHHOW BO-
1o, moBoAs o0beM A0 25 mit. OmnpeneneHre cojepKaHus B 30JIe HOHOB METAJIOB TTPOBOIUIN Ha
aToMHO-a0copoumonaom crekrpomerpe AAnalyst 400 (PerkinElmer, USA, 2008)etonom rpa-
JTyUPOBOYHOTO TpaduKa, Ui MOCTPOCHUS KOTOPOTO HCIIOJIB30BAHBI TOCYJApCTBEHHBIC CTaHAAPT-
HbIe 00pa3ibl PaCTBOPOB C TApaHTUHHBIM CPOKOM ToAHOCTH. CTaHIapTHbIE KaJIWOPOBOYHBIE pac-
TBOPBI M PAacTBOPBI UCCIEAYEMbIX 00pa3loB BBOJAWIM B IUIaMsi TOPEJIKH IOCIEIOBATENBLHO Yepes
pacHbUIMTENILHOE YCTPOMCTBO. B KadecTBe TOprOYero ra3a WCIONB30BAIMA AalleTHIICH, Tra3a-
OKHCITUTENS — BO3/AYyX, a KanmubpoBounoro pactsopa — 0,1M pactBop HNOs. Best mepnas nocyna
(mumeTtky, KoJI0bI) ObLIA MPEIBAPUTEIHHO OTKAITHOPOBAHA MO TUCTHILIMPOBAHHOM Boje. Kaxmayro
npo0y aHaTU3UPOBAIM Ha CIIEKTPOMETpPE TPH pa3a U BBHIYHCISIM CpelHee 3HaueHue mo olOpasiy.
[TorpenHOCTh U3MEpPEHUsT KOHIIEHTPAIIMA MOHOB OOJIBITUHCTBA METAIIOB He mpeBbimana 4 %. Oc-
HOBHBIC XapaKTEPUCTUKU METO/Ia U YCJIOBHI MPOBEACHHSI aHAIM3a TpeCTaBlIeHbl B Ta0i. 4.2.Pac-
4eThl mpoBoarH 110 hopmyie Cr = (Cp x[Vp X[M3 )/(My XM ), B koTopoii Cy — copepikanue dJie-
MEHTa B CyXoM oOpasiie, Mr/kr; Cp — KOHIICHTpAIKs 3JIEMEHTa B pacTBope, Mr/i;, Vp —o00beM pac-
TBOpa, B KOTOpPOM ObLJIa pacTBOpeHa 30J1a, M3 —Macca 301161, T; My —Macca HaBeckH, T, Mc —Macca
BBICYILIEHHOTO 00Opasua, r. [Tomyuennslii nugpoBoii Marepuan o6paboTaH Ha KOMIIBIOTEpPE C HC-
MOJIb30BAHWEM CTAHJIAPTHBIX METOJIOB MATEMAaTUYECKOW CTATUCTHKHU M MAaKETOB MPUKIIATHBIX MPO-

rpamm Excelu STATISTICA.

Tabauya 4.2
YcioBust IpoBeileHNs XUMHUYECKOT0 aHAIN3a 00pa30B MeTO0M aTOMHOI adcopOuumn
OCHOBHble XapakTepucTUKM MeTofa 1 YCroBwii NpoBeAeHVs aHanmaa

= S| =S o= 3 D O

OnemeHT ® T s = = g o= g§oz | S CraHpapTHbie kanmbpo- | 3 & °.

S2 | 38s| as | 835 | 8§55 | ®< | sounsle koHuenTpaumm, | & 3 £

TE | 28 39 fsg | §8%| . mr/om® S5 3

2 3 =) e g % K C oo
ca® 422,67 2,7 1,05 2,50 10,00 - 0; 5; 10; 25; 50; 100 +0,9
K* 766,49 2,7 0,45 2,50 10,00 - 0; 2; 5; 10; 25; 50 1,1
Mn?* 279,48 1,8 0,60 3,78 10,78 20 0; 0,5; 1,0; 2,0; 5,0; 10 1,4
Zn* 213,86 2,7 1,80 2,66 10,44 20 0;0,2;0,5;1,0; 2,0; 5 +1,3
cu® 324,75 2,7 1,35 3,14 11,32 30 0; 0,5; 1,0; 2,0; 5,0; 10 +1,8
Fe’ 248,33 1,8 1,35 2,50 10,00 30 0; 0,5; 1,0; 2,0; 5,0; 10 +1,2
Ni®* 232,00 1,8 1,35 3,02 10,24 30 0;0,1;0,2;0,5; 1,0; 2,0 +3,0
Sr#* 460,73 1,8 0,60 3,34 13,08 25 0;0,5;1,0; 2,0; 5,0 +2,6
Pb** 283,31 2,7 1,80 3,18 12,44 500 | 0;0,2;0,5;1,0; 2,0;5,0 4,0
cd* 228,80 2,7 1,35 3,50 12,44 210 0; 0,1;0,2;0,5; 1,0; 2,0 7,2
cr? 357,87 2,7 1,35 3,34 12,00 30 0; 0,05;0,1;0,5; 1,0 +1,9
Co™ 241,16 1,8 1,35 2,50 10,00 30 0;0,2;0,5;1,0; 2,0 +1,5
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B 2014rony Ob11 Takke MPOBEJCH XUMUYSCKUN aHAJIN3 PaCTBOPOB, TOJYYCHHBIX B PE3yIbTaTe

3aMa4yMBaHUs B BOJIC JIUCTHEB PA3IMYHBIX pacTeHuid. st 3Toit nenu Opanu ux oOpasibl Maccoi ST
B €CTECTBCHHOM (HEBBICYIIIEHHOM) COCTOSIHUH, 3JIMBAIIU JUCTUIUIMPOBaHHOW BO#oi 00béMoM 100
MJI ¥ BBIJICPKUBAIU B TeUCHUE 24 9acoB.

Pe3ysabTaThl OnbITa M MX MHTepnperamus. XUMUYECKUNA aHAINU3 KOHTPOJBHBIX 00paslioB
TKaHH OKa3aJl, YTO OHM XapaKTEPHU3YIOTCS KpaiHe HU3KOH 301bHOCTHIO (Tabi. 4.3). OCHOBHBIM U3
OLICHEHHBIX HaMH 3JIEMEHTOB SIBJISICTCS KaJBIUH, COCTABIISIIOIINN OCHOBY 000JIOUKH PAaCTUTEIBbHBIX
KJIETOK. Bropoe u TpeTbe MecTa B paHIOBOM psy JIEMEHTOB, PACIONI0KEHHBIX B MOPsAIKE yObIBa-
HUS UX COZIEp’KaHMs B TKAHH, 3aHUMAIOT KaJui U kene30. Ha mopsaok MeHble CoaepKUTCs B Hel
MapraHia U IUHKa. 3aMbIKalOT PAHTOBBIM psij AIEMEHTOB CTPOHLIMN, CBUHEL U HUKeNb. Coxepxa-
HUE B 03U 30JIbHBIX IEMEHTOB HE SIBJIAETCS MOCTOSHHBIM, YTO CBSI3aHO, BEPOSITHO, C OCOOEHHO-
CTSIMH HCXOJIHOTO ChIPbsI (XJIONKA) M TEXHOJIOTUH €€ U3roToBIeHUS. OCOOCHHO CHIIBHO BapbHPYET B
TKaHU cojepkanue kanbius (B 6,7 pasa), nukens (8,4 pasza) u mapranna (B 23 pazal). Dror ¢dakr
yKa3bIBAa€T Ha TO, YTO MPH OLIEHKE 3arpsi3HEHUs OKpYXKarolled cpelibl 1 KPOHOBBIX BbIIEICHUN Jie-
PEBBEB € MOMOIIBI0 00Pa3IOB XJIOMYaTOOYMaXKHOW TKaHU HENb3s ONEPUPOBATH a0COMIOTHBIMU Be-
JUYUHAMU COZEP)KAHUS B HUX XUMHUYECKUX 3JIEMEHTOB, @ HEOOXOUMO HUCIOIb30BaTh OTHOCUTEb-

HBIC ITOKAa3aTCIIn.

Tabnuya 4.3
Coxaepsxanue 30J1bHBIX 3J1eMEHTOB B KOHTPOJIbHBIX 00pa3nax XJ10m4aTo0yMasKHOW TKAHN Pa3HbIX JIeT
. 3ona CogaepxaHue anemeHToB B obpa3suax, Mr/kr
OA % .
% ca® K* Fe* | Mn* | zn®™ | cu®™ | s | Pb* | N*

2011 0,200 | 86,80 | 19,26 10,63 1,366 | 0,636 | 0,602 | 0,337 | 0,413 | 0,034
2012 0,107 | 226,7 15,61 14,30 | 0,755 | 2,553 | 0,596 | 0,252 | 0,162 | 0,285
2013 0,170 | 547,6 | 25,22 1253 | 2,086 | 0,401 | 0,276 | 0,357 | 0,104 | 0,140
2014 0,297 | 82,10 | 16,33 7,28 | 0,090 | 0,126 | 0,222 | 0,422 | 0,064 | 0,041

OnbIT, TPOBEICHHBINA B 30HE BO3JEHCTBUS MBUIEBBIX BHIOPOCOB MapHiiCKOro 3aBojia CHIIMKAT-
HOT'O KHUPIIMYa, MOKa3al BBICOKYIO 3(P(PEKTHBHOCTh HCIOJb30BAHUS METOJAa TKAHEBBIX MOBS30K.
Tax, B HeMOCPeCTBEHHON OJIM30CTH OT 3aBOJIa CO/IEP)KAHNUE B TKAHU 30JIbI 1 MHOTUX 30JIbHBIX 3JI€-
MEHTOB 3HAYHMTENIFHO BBINIE, YeM B KOHTPOJIbHOM oOpasie (1adu. 4.4). OCHOBHBIM KOMIIOHEHTOM
BBIOPOCOB, UCXO U3 crieln(UKN TPOU3BOACTBA, SIBJISAETCS KaJbLUN, COIepKaHue KOTOPOTo B TKa-
HU Ha MPUMBIKAIONIEH K UICTOYHUKY 3arps3HeHus nojioce B 475pa3 Bblliie, 4eM B KOHTPOJIBHOM 00-
pasue u B 172,5pa3a npesbimaer ¢poHOBBIN ypoBeHb. Ha BTopoMm MecTe 1o NMpeBbIICHUIO KOHIICH-
Tpauuu HaJl (OHOM HAXOAUTCS CTPOHIIMM, COAepKaIIUNCI BMECTE C KalbI[EM B UCXOJIHOM CBIPhE.
TpeTbe u 4eTBEPTOE MECTO B PAHTOBOM Py 3JIEMEHTOB 3aHMMAIOT keje30 U Hukenb. Coneprkanue
B TKaHH JIPYTHX 3JIEMEHTOB Ha MPHIIETAIONIEM K 3aBoay y4yactke B 3,1...8,1paza Bble, ueM B KOH-
TPOJILHOM 00pa3iie. 3aMbIKaIOT PAHTOBBIN PsJT AJIEMEHTOB CBUHEI, KU, XPOM U Melib. B 0s13¢BBIX
NOBSI3KaX BBISIBICHBI MHOTHE 3JIEMEHTHI, HE BOILIEIIINE B NIEPEUEHD 3arpsI3HAIOLIMX BELIECTB, pa3-

PEILIEHHBIX K BEIOPOCY 3aBOIOM CHIIMKATHOTO KHPIIHYA.
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Tabnuya 4.4
I'paaneHTHOE H3MEHEHHE COAEPKAHMS 30JIbHBIX 3JIEMEHTOB B TKAHEBBIX MOBSI3KAX

5 OTHOCKTENBHOE coaep)XaHNe 3rIEMEHTOB Ha pa3HOM yaarneHun oT 3aBoaa, 40N eQUHNLBI
NEMEHT 80 m 100 m 110 m 130 m 190 m 280 m 340 m 390 m 1500 m
3ona 47,1 28,8 24.6 13,6 11,9 8,5 3,9 4,2 1,6
ca® 474,9 388,4 298,0 217,5 140,2 125,8 86,9 37,6 2,8

Sr#* 107,4 70,7 60,6 32,4 28,3 19,4 6,7 7,0 15
Fe¥ 27,7 20,0 16,9 14,8 11,2 9,7 6,7 6,2 4,5
Ni%* 15,9 12,5 9,8 7.6 6,7 5,9 4,8 4,3 3,6
zZn? 8,1 6,4 55 6,3 4,6 4,8 3,3 2,9 1,8
Co* 7,7 5,0 4,5 3,2 2,8 2,3 1,7 1,7 1,1
Mn?* 7,5 6,8 5,2 6,3 4,7 4,5 5,2 3,3 1,6
cd* 7,3 4,6 4,0 3,1 2,7 2,4 2,1 1,7 1,2
Pb? 5,3 4,0 3,2 2,5 2,2 1,9 1,4 1,5 1,1
K* 4,1 3,0 3,1 3,7 2,7 2,2 1,7 2,3 1,6
cr 3,6 1,4 2,0 1,3 1,3 1,4 1,3 1,4 1,2
cu® 3,1 2,7 2,1 2,6 1,5 1,8 1,6 1,3 1,3

[TpuBeneHHbIC JaHHBIC MOKA3bIBAIOT, YTO MO MEpe yHAJICHHs OT 3aBOJa COJIEPKAHHE XHMHUYeC-
CKHX 3JIEMEHTOB B 00pa3iax TKaHU PE3KO CHIKAETCS. DTY 3aBUCUMOCTH C OYEHb BBHICOKOW TOYHO-
CThIO anmpokcnmupyer ypasrenue Llunda-Tlapero Y = (K - m)dxp[-a0>(X - 80)] + m,s koto-
poMm Y — OTHOCHUTENBHOE COJEpKaHUE dIEMEHTa B TKaHH, JOJSl €IUHUIBI; X — PAaCCTOSIHUE OT WC-
TOYHHUKA 3arpsi3HeHUs], M; K — OTHOCUTENIbHOE COJIep:KaHue IJIEMEHTa B TKaHU Ha paccTossHuu 80 M
OT UCTOYHHKA 3arpsi3HeHUs (Ha OMyIIKe Jieca); M —OTHOCUTEILHOE CO/ICPIKAHUE SJIEMEHTA B TKAHU
Ha (HOHOBOM yyacTke; a — K03 GUIIMEHT HHTEHCUBHOCTH YOBIBAHUS COJICPKAHUS PJIEMEHTA B TKAaHU
C pacCTOsHHEM. 3HAYCHHs MapamMeTpOB ATOTO YPAaBHEHHUS JI PA3IUYHBIX 30JBHBIX JJIEMEHTOB
npezcrasieHo B Tabu. 4.5. Haubonee ObicTpo B BbIOpocax yOBIBaeT cofep:kaHHWE XpOMa, KOHIEH-
TpaIus KoToporo B obpasmax cradunusupyercs yxke co 110-120m. MenyieHHee ke BCero CHUXKaeT-
Csl KOHIICHTpAIUS B TKAaHU MapraHia, MHKa u Kanus. CtaObuin3anus KOHIICHTPAuK OOJIhITNHCTBA
30JIbHBIX 3JIEMEHTOB npoucxoauT Ha pacctosHuu 400-700M OT HCTOYHMKA 3arpsS3HEHUS.

JloBobHO c1aboe pacrpocTpaHeHHEe BRHIOPOCOB 3aBOJIa MOATBEPIKIACT TAK)KE aHAIIN3 KOCMHYe-
CKOTO CHHMMKa, mpoBeaeHuslii corpyaaukamu [II'TY (Kyp6anos u ap., 2013),koTopsIii mokasai,
4TO B MpeJeNax IMepBoi caHuTapHo-3ammTHOM 30Hb (C33) ¢ BHENIHEH I'paHUIICH, OTCTOSIIEH Ha
paccrosiaun 300 M ot Tepputopun 3aBoaa, 49 YoHacaxkIeHUN HE UMEIOT TPU3HAKOB 3arps3HEHUS.
Bo Bropoit C33 pagmycom 500 M 1onss He3arpsA3HEHHBIX HACaXIEHUH cocraBisieT yxke 73,5 %.
BwmecTte ¢ TeM oTnenpHBIC MATHA 3arps3HEHUsT BCTPEUAIOTCs JaJIeKo 3a mpeaenamu 3toil C33, obpa-
3ysl «KpyKeBHOW» apeait. [IpuunHOii c1aboro pacnpocTpaHeHUs] BBIOPOCOB MO TEPPUTOPHHU SIBIISET-
cs1 HeOOIIbIIIasl BEICOTA TPYOBI, JIMIITE HEMHOTHM TIPEBBIIIAIOIIAS BRICOTY MPUMBIKAIOIIETO K TePPH-
TOpuUH 3aBoja apeBocTos. Korma 061ako mbUTH COMPUKACAETCs ¢ KPOHAMU JIEPEBHEB, OHO Cpa3y ke
NpeKpaIaeT MocTynarelbHOe JABMKEHHE, T.K. MO IMOJIOTOM JPEBOCTOS CKOPOCTh BETpa OBICTPO

CHHMIXXACTCH.
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Tabnuya 4.5
IMapaMeTpbl MaTeMaTHYECKUX MojIeJIeii, 0TOOPaKAIOIIHUX XapaKTep U3MEHEHHsl ColePKaAHMS
30JIBbI ¥ 30JIbHBIX 3JIEMEHTOB B TKAHEBBIX MOBA3KAX B TPaHeHTe 3arPA3HEHNS

3HauyeHus napaMeTpoB MaTeMaTU4YeCKUX MoAesien No pasHbiM arieMeHTam*
AnemeHT >

K m a R FcbaKT. L 50 L 10 Ls

3ona 47,1 1,6 22,25 0,941 42,20 111 183 215
Ca 474,9 2,8 11,01 0,933 36,84 143 289 352
Sr 107,4 1,5 18,82 0,942 42,97 117 202 239
Fe 27,7 4,5 14,47 0,922 31,27 128 239 287
Ni 15,9 3,6 17,77 0,927 33,60 119 210 249
Zn 8,1 1,8 4,84 0,763 8,52 223 556 699
Co 7,7 1,1 19,85 0,908 26,11 115 196 231
Mn 7,5 1,6 3,70 0,793 10,14 267 702 890
Cd 7,3 1,2 22,61 0,875 18,52 111 182 212
Pb 5,3 1,1 17,59 0,924 32,17 119 211 250
K 4,1 1,6 7,97 0,797 10,39 167 369 456
Cr 3,6 1,2 70,53 0,895 22,55 90 113 122
Cu 31 1,3 12,00 0,847 14,65 138 272 330

Mpumeuanne: K, M, a — k03 QHUUHEHTb PErpecCHH, CMBICT KOTOPBIX OTPAKEH B TEKCTe CTaThit; RE — k0o duuu-
SHT JIeTepMHHALUN YPAaBHEHHS; F . — hakTHueckoe 3nauenue kpurepus dumepa (Foos = 5,59); L —paccrosnue (M),
Ha KOTOPOM cojepkanue sneMenTa cocrarisiet 50, 10u 5 %ot Bennunnsl, 3adukcupoBanHoi Ha 80 M oT 3aBoa.

N3menenue COACPIKaHUA 30JIbHBIX 3JICMCHTOB B 06pa3uax TKaHU, YAAJICHHBIX HAa pa3HOC pac-
CTOSIHME OT 3aBOJia, IPOUCXOJIUT HE TOJBKO M3-3a PACCEMBAHUS MPOUCXOASIINX BHIOPOCOB, HO U B
pe3ynbTare TpancGopMali UX B MOJIOTE Jieca, a TAaKKe BBIICICHUS YK30METa00IUTOB JIEPEBHEB, O
4YeM MOWJIET peyb Jajee.

Pe3ynbpTathl ombITa, IPOBEIEHHOIO Ha TEPPUTOpUH 3anoBenHnka «bonpmas Kokmara», Haxo-
JSIIETOCsT JaJleKO OT MUCTOYHHUKOB TEXHOTEHHOTO 3arpsi3HEHUs, ObLIM COBEPUICHHO MHBbIE U ObUIM
JIs1 HaC BHa4YaJI€ HECOXKUJAHHBIMU. OKa33..HOCB, qTo aTMOC(bepHBIe OCalKH, MpOXOoJd CKBO3b IOJIOI
JPEBOCTOSI, MPUBOJMIM K CYIIECTBEHHOMY CHI)KEHMIO COZEpX aHHs B 00pa3lax TKaHU HEKOTOPBIX
30JIBHBIX 2JICMCHTOB, OCO6GHHO KaJlbllyus U CONMYTCTBYIOUICTO CMY CTpOHI_II/IH: MNOTCPU OTHOCUTCIILHO
KOHTPOJILHOTO 00pasma gocturainu uHorga 6omee 90 % (rabi. 4.6). Dhdekr cHmKeHHs comepiKa-
HUS 3TUX DJIEMEHTOB B XHOanTOGyMa)KHOﬁ TKaHHU MMPOUCXOJUT HC B PC3YyJIbTATC O6BI‘-IHOI‘O BBIHOCA
¢ atMoc(hepHBIMHU OcaJikaMu (BBIMBIBAHHS) KaK B IMOYBE, a MPEJCTABISICT COOOH CIIOKHBIH MpoIece
UX OTHICTIJICHUA OT LCJIJIFOJIO3bI, CBSI3aHHBIN C Pa3pbLIBOM aTOMHO-MOJICKYJISIPHBIX CBSI3EH. I[J'I}I pas-
pBIBa 3TUX CBA3EH TpeOyeTcs 3HAUUTENbHOE BO3JICHCTBIE JOCTATOYHO MOIIHBIX PEareHToB, B Kaue-
CTBC KOTOPBIX BCPOATHCC BCCTO BBICTYIIAIOT OMNPCACICHHBIC (bepMeHTbI, MnocTynaromumue B aTMo-
chepHbie ocaaku U3 KpoH nepeBbeB. CocTaB (PepMEHTOB HaM MOKa HEM3BECTEH, HO (paKT UX HAJU-
Yus HC BbI3BIBACT Y HAC COMHCHU. OI[HI/IM N3 apryMCHTOB B IIOJIb3Y 3TOI'0 BBICKA3bIBAHUS ABJIAKOT-
Csl pa3IMuusl B MHTEHCUBHOCTH BBIMBIBAHUS KAJIbLIUA U CTPOHLIUS B PA3IUYHBIX dKOTOMax. OcobeH-
HO 3HAYUTCJIIbHBIC TOTCPU MPOUCXOAUIIN B 6€p€3H$IKaX, CJICOOM 3a KOTOPBIMHU C HGGOHBI_HI/IM oTCcTa-
BaHUEM CJIEIOBAJIM COCHSIKU. MEHbIIIe BCEro 3THUX 3JIEMEHTOB ObUIO BHIMBITO M3 00pa3l0B TKaHU B
MOMMEHHOM DKOTOIIE, a TAK)KE Ha OE3JIECHOM y4acTKe, XOTs UX TOTEPH 37eCh TOXKe ObUIA JOBOJIHHO

3HAYUTCIBbHBIMU.
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Tabnuya 4.6

3koTon

CopepxaHue 3NeMeHTOB B TKaHM MO OTHOLLEHUIO UX K KOHTPONbHOMY 06pasLyy, 40N e AUHULbI

3ona ca”’ K* Fe®* Mn* | zn* cu® Ni ** Pb* | s

Pesynbmamsi onbima, rpogedeHHo2o 8 2012 20dy
BepesHsaKk YepHUYHUKOBBIN 0,60 0,06 2,16 0,71 15,30 0,36 0,24 0,25 0,36 0,04
COCHSIK NLLIANHNKOBO-MLUMNCTBIN 0,65 0,14 1,66 0,86 2,28 0,32 0,46 0,61 0,35 0,06
CoCHSIK OpYCHUYHMKOBbLIN 0,72 0,12 1,46 0,87 2,62 0,28 0,37 0,36 0,39 0,05
MonmeHHbIN ApeBOCTON (vna) 0,90 0,64 4,86 0,66 1,58 0,41 0,38 0,38 0,43 0,61
*HCP 05 0,10 0,08 1,24 0,10 3,36 0,17 0,06 0,15 0,14 0,12

Pesynbmamsi onbima, rnpogedeHHo2o 8 2013 20dy
BepesHsak YepHUYHMKOBLIN 0,47 0,04 2,97 1,43 6,87 2,00 0,50 0,56 1,15 <0,01
COCHSIK NLLIANHNKOBO-MLUMNCTBIN 0,56 0,08 1,28 1,53 1,38 1,28 0,71 0,82 1,03 <0,01
CocHsiK (ropn3oHTanb)** 1,47 0,14 3,43 4,62 5,74 10,22 0,77 2,20 4,58 <0,01
lMonMeHHbIN ApeBOCTOM (nuna)*+* 0,70 0,33 4,54 1,13 1,14 1,07 0,56 0,94 0,82 0,73
MonmeHHbIN apeBocTon (ay6) *** 0,71 0,22 6,09 1,45 1,95 1,25 0,74 2,33 0,88 0,34
[MoMEHHbIN JpeBOCTON (enb) *** 0,61 0,20 5,29 1,46 1,07 1,82 0,68 0,96 1,42 0,35
[MorMeHHbIn nyr 0,64 0,23 2,18 1,65 2,75 1,53 0,60 2,14 1,26 0,14
*HCP 05 0,16 0,05 1,65 0,25 1,08 0,48 0,16 1,06 0,40 0,24

Pesynbmamsi onbima, rnpogedeHHo20 8 2014 20dy
COCHSIK NnLLaNHNKOBbIV 1,23 0,25 3,50 2,11 11,02 4,25 0,96 2,12 - 0,41
COCHSIK NLLIaNHNKOBO-MLUMNCTBIN 2,61 0,19 3,22 1,89 23,43 3,08 1,34 1,32 - 0,35
COCHSIK YEPHUYHUKOBbIW 1,83 0,32 3,28 1,70 18,10 2,77 0,87 4,24 - 0,31
CocHsik ccparHoBbIl 1,54 0,43 2,76 2,01 6,16 3,44 0,48 1,54 - 0,30
COCHSIK NNMHSAKOBbLIN 2,13 0,22 2,62 2,22 21,96 5,82 1,12 1,77 - 0,42

*HCP 05

Ipumeuanne: *HCP (g5 — HanMeHbILas cyniecTBEHHas pa3HOCTh Ha 5 %-+HOM ypoBHE 3HAUMMOCTH; ** — 00pa3sibl TKAHHU, YCTAaHOBJICHHBIE TOPH30HTAIBHO Ha KO-
JIBIIIKAX B COCHSIKE JMIIAHHUKOBO-MIIUCTOM; *** — 00pa3Lbl TKAH!, KOTOPBIMH ObLITH 00BsI3aHBI B IOHMEHHOM OMOTEOLIEHO3€ CTBOJIBI AEPEBLEB JIUIIB, 1y0a 1 €iH.

6E
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Ha MHTEHCHBHOCTH BBHIMBIBAHUS KaJbIUS U3 XJIOMUATOOYMaKHOU TKaHHW OKA3bIBACT BIIHSIHHE
HE TOJIbKO COCTaB APEBOCTOS, HO TaK)K€ TUIl YCIOBUH €ro MpOM3pacTaHUs U TMOTOJHBIE YCIOBHUS.
Tax, B 2014 roay, BereTallMOHHBIN MEPUOJT KOTOPOTO OTIUYAJICS OT MPEIIIECTBYIONINX JIET MEHb-
IIMM KOJMYECTBOM BBINABIIUX OCAJKOB, MOTEPU KaNbIM U3 00pa3lloB TKaHU ObUIM MEHEee 3HA4M-
TenbHBIMU. Hanbosee cunbHOE BRIMBIBAHUE U3 TKaHU KaJbIHsl IPOU3O0ILIO B COCHSAKE JIMIIAHHUKO-
Bo-MmimcToM (81 %),a camoe cmaboe —B cocHsike charnoBoMm (57 %0).

B 2012roay n3 06pa3mnoB Mpou30ILI0 TAaK)Ke BEIMBIBAHUE JPYTHX 30JIbHBIX 3JIEMEHTOB. HUKEIS
(39-75 %),umuka (59-72 %),ceunna (57-65 %) menu (26-62 %)u xenesa (14-34%).B 2013rony
OTMEYaNIOCh BEIMBIBAHUE, KPOME KaJIbIMsI M CTPOHIHSA, Todbko Mean (23-50 %).B 2014rony 3Ha-
YUTEIHHOE BHIMBIBAHHE HOHOB MEH IMPOM3OIILIO TOJIBKO B cocHske charnoBom (52 %).B ocraib-
HBIX K€ PKOTOIAX WX CONEpKaHWe MO0 HE3HAUYUTEIHHO BO3PACTAIIO, THOO CYIIECTBEHHO HE U3MeE-
HSJI0Ch MO CPAaBHEHUIO C KOHTPOJIBHBIM 00pa3lioM.

B o6pa3nax TkaHu MPOUCXOIUIIO U TIOBBIIIEHHE COAEPKaHUS Psia METAIIOB, TJIaBHBIM 00pa3oM
KaJlisl 1 MapraHiia, KOTOpbIe HaXOMAATCs B KJIETKaX pacTeHuid B cBoOOmHOM nonHoU (hopme (Kpamep,
Kosnosckuii, 1963)u 1erko BHIMBIBAIOTCS M3 KPOH JIepeBbeB aTMOchepHbIME ocaakamu (a6, 4.7).
Kamust 6ompIlie Bcero HakarmimBajaoch B 00pasiax, MOMEIICHHBIX B TIOWMEHHOM 3KOTOIE, OCOOEHHO
Ha JIepeBbsX 1y0a. MeHblle BCEro ero CojiepyKaHrue yBEJIMUMBAIOCh B COCHsIKaxX, ofHako B 2014roxy
OHO OBUTO B HMX 3HAYUTENHHO OoJibline, yem B mpeamecTByommx 2012u 2013rogax. Conepxanue
Maprasiia 0osee BCero HakarjIMBaloCch B OepesHske. B cocHsikax ero coxaepkanue ObL1o Hanbosee
BoICOKMM B 20141071y, 0COOCHHO B COCHSIKE JIUTIOBOM (B 22 pa3a BhIIIIE, YeM B KOHTPOJILHOM 00pa3-
ne!). C yBenuyeHreM pa3Mepa JICpeBbEeB COMCPIKAaHUE KaNbIIHs, KAJIUs, MapraHiia U [MHKa, KaK mpa-
BWJIO, Bo3pacTaio (puc. 4.3),4To SBISETCS CBUICTECIBCTBOM OHOT€HHOTO MPOMCXOXKICHUS ITHUX DJIe-
MEHTOB, TOCTYMAIOMIUX B 00pa3Ilbl TKAHU U3 X KPOH.

Bonbiioe BnusiHEE HA 30JbHBIM COCTaB XJIOMUAaTOOYMa)KHOM TKaHU OKa3bIBaJIO, Kak ObLIO ycTa-
HOBJICHO B OTIBITE, TIOJIOKEHUE OOPa3IOB B HKOTOIE. B TKaHW, HATAHYTON Ha KOJBIIIKHA TOPH30H-
TaJbHO, CO/IEPKAHNE BCEX 30JIbHBIX 2JIEMEHTOB, KpOME MeJH, ObLIO BBILIE MO CPABHEHUIO C MOBS3-
KaMH Ha CTBOJIAX JIEPEBHEB. JTO CBSI3aHO, HA HAIII B3I, C IBYMS IpUYMHAMHK: 1) ¢ MpUBHECEHUEM
Ha JJaHHBIC 00pa3ilbl, UMEIOIIUE, TI0 CPABHEHUIO C MOBS3KaMH, OOJBIIYIO IUIOMAAh MTOBEPXHOCTU
COMPUKOCHOBEHUSI CO CPEIOH, 3HAYNTEIBHON MACChl MBLIH; 2) C MEHbBIICH HACHIIIEHHOCTHIO aTMO-
c(epHBIX O0CAJKOB, MPOMIEAIINX TOIBKO CKBO3b MOJIOT JPEBOCTOSI, SK30META0OIUTAMH PACTEHUH TIO
CPaBHEHUIO C BOAOM, CTEKAKOLIEH 10 CTBOJIAM JIEPEBBEB.

[IpoBeneHHBIE HAMU OMBITHI, TAKUM 00pa3oM, HE TOJIBKO MOATBEPAMIN UMEoImuecs (HakTbl O
3HAUUTENBHON TpaHChOpMaIuu aTMOC(HEPHBIX OCAIKOB, IPOXOSAIIMX CKBO3b IOJIOT Jieca, HO TaK-
K€ MTO3BOJIMJIM BIIEPBbIC BHISIBUTH BHIMBIBAHME UMH Psifia 30JIbHBIX 3JIEMEHTOB M3 OTMEpLIEro opra-
HUYECKOT0 BOJIOKHA, MPOUCXO/SIIEE HE B Pe3y/IbTaTe BO3ACHCTBUS Pa3UYHbIX KHUCIIOT, 4ero ¢ak-
TUYECKU HE HAOJIOMAeTCs, a MO BIUSHUEM BBIICTUBIINXCS HOHOB METAJLIOB M SK30METa0OIUTOB

pacteHuii, COCOOCTBYIONIMX PA3JIOKEHUIO OMa/la U YCKOPEHHIO OMOJOTHMYECKOr0 KPyroBOpOTa B
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JECHBIX 3KOCHUCTEMAX. I/IMGIOH_II/IGC}I Y HacC q)aKTBI MO3BOJIAIOT BbICKA3aTh IMPCAIIOJIOKCHUC O TOM,

YTO JIEPEBbs CaMU PEryJIUPYIOT MPOIECC CBOETO MUHEPATbHOIO MUTAHMS, BBIAETSAS Yepe3 MoBepX-

HOCTB JIMCTBBI, BETBEH U CTBOJIA H€O6XOI[I/IMBIG BKSOMGTaGOHHTBI, COCTaB U KOHLCHTpAaUs KOTOPBIX

3aBUCUT HC TOJIBKO OT BHUJAa APEBCCHOI'O paCTCHUA, HO U OT YCJ'IOBI/Iﬁ CpCabl. AKTHBHOCTH PK30Me-

TabOJINTOB JIEPEBHEB, IO HAIIEMYy MHEHHUIO, HamOoJee BeuKa B T€X JPEBOCTOSX, II€ UMEETCS OCT-

pBIid IeUITUT STIEMEHTOB TUTAHUS.

Tabruya 4.7
XMMHYECKHIi COCTAB BOIHBIX PACTBOPOB, B KOTOPBIX 3aMa4YUBAJINCH 00pa31bl JJUCTHEB PacTeHUit
CopoeprkaHue aneMeHToB B pacTeope, Mr/n
PaCTeHVIe pH Ca2+ K+ Fes+ Mn2+ Zn 2+ Cu2+ Ni2+
CocHa 6,66 420,7 4393,0 0,000 12,19 1,049 0,086 0,695
Enb 6,46 71,87 508,3 0,000 21,08 1,274 0,099 0,000
Bepesa 6,77 245,0 1358,0 0,000 102,0 6,792 0,000 0,000
OcuHa 7,04 532,1 5556,0 3,793 130,9 33,06 10,48 1,739
Nnna 7,11 2519,0 4350,0 3,928 75,23 1,674 1,326 0,654
ny6 6,61 438,0 2794,0 1,717 67,66 0,613 0,065 1,084
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Puc. 4.3. Bausinne pazmepa jiepeBbeB Ha cojep:kaHUe B 00pa3ax TKAHM MOHOB Pa3IH4YHBIX Me-
TaI0B. A —Kaabuus, b —kanus, B —mapranua, I' — unnka.
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3akiiloueHue. AHAIIU3 JINTEPATyphl B MaTepUaioB COOCTBEHHBIX MCCIICIOBAHMM MOKa3all, 4To
3ala4r U3Y4YCHHUA 6HOHOFI/I‘-IGCKOFO KpyroBopora BCIICCTB B JICCHBIX 3KOCUCTEMAX U BCACHUS 3KO-
JIOTUYCCKOI0O MOHUTOPHHTA 3arpA3HCHUSA Opr)KaIOH_IGI\/'I CpCAbl ABJIAIOTCA BECbMa HCIIPOCTBIMU, TaK
KaK COMpPSDKEHBI C PSIOM 3HAYUTENbHBIX TPYIHOCTEH METOAMYECKOTO M TEXHHUYECKOro XapakTepa.
OneHky a’pajbHOrO MOCTYIUICHUS XUMUYECKUX AJIEMEHTOB B JIECHBIE AKOCHCTEMBI ITPOBOSAT B Ha-
CTOSIIEe BpEMsI Ha OCHOBE aHaIM3a MPo0 BO3yXa U aTMOC(HEPHBIX 0CAIKOB, KOJTUYECTBO U COCTaB
KOTOPBIX MOABEP)KEHBI BeCbMa OONBIIMM (PIYKTyalllsiM BO BPEMEHH. Y CTAaHOBJIEHO, KPOME TOTO,
YTO aTMOC(epHbIe OCaJKH, MPOXOAs Yepe3 MOJIOT Jeca, CYIIECTBEHHBIM 00pa30oM H3MEHSIOT CBOM
COCTaB, aKTUBHO BO3JIEHCTBYs Ha Bce OuoreHOoTHYeckue npouecchl. CreneHp TpaHchopMaluy Xu-
MHUYECKOTO COCTaBa OCAJKOB, MPOUCXOJIAIICH HE TOJBKO B TEILIOE BPEMS Toja, HO U JaKe 3UMOH,
3aBUCHUT, IIPHU 3TOM, KaK OT UX YAaCTOThI 1 UHTCHCUBHOCTHU, TAK U BUJd APCBCCHBIX paCTeHHﬁ, (1)213]:1
UX CE30HHOTO Pa3BUTHUS U YCIOBHI MpouspacTaHus. AHaiIN3 Mpod Bo3ayxa U aTMoc(hepHBIX Ocai-
KOB HE I03BOJISIET, KPOME TOT0, OLIEHUBATh aKTUBHOCTH BOJOPACTBOPUMBIX SK30METa0OJIUTOB pac-
TGHHI>'I, C MOMOIIIBIO KOTOPBIX OHU BBIBOJAT XUMHUYCCKUC 3JICMCHTEI U3 Ollaga U JISCHOU IIOACTHUIJIKH.
I[J'ISI OLICHKHU adpPaJIbHOTO MOCTYIUICHUA XUMHUYCCKUX 3JICMCHTOB B JICCHBIC 3KOCHCTCMBI U TpPaHC-
dbopmaru coctaBa aTMOC(EPHBIX OCAIKOB, TPOXOSAIIUX CKBO3b MOJIOT jeca, HAMH pa3padOTaH U
ornpoOOBaH B pealbHBIX YCIOBUSIX METOJ TKAaHEBBIX MOBSI30K, KOTOPBIM MOXET YCIEIIHO UCIOJIb30-
BaThCS B JIOMOJTHEHUHU K CYIIECTBYIOIIUM METOJIaM M3y4YeHHUsI OMOJIOTHYECKOT0 KPYrOBOPOTA.

PesynpTaThl nmpoaenaHHON HaMH pabOTHl CBUIETEIBCTBYIOT O Pa3HOM BIMSHUU MOPOJI J€PEBb-
€B Ha M3MEHEHHUE 30JIbHOI'O COCTaBa PACTHUTEIHLHOIO BOJIOKHA (I[EJUTIONIO03bI), MPOUCXOISIIICE MO/
neiicTBueM aTMOC(epHBIX 0CaJKOB U SK30META0OJIUTOB PACTEHUM, U BHIMBIBAHUU M3 HETO KaJbIIHS
" CTPOHIUA. YCTaHOBHGHO, qTo GOHBIHG BCETO 3THUX JJIEMECHTOB BBIMBIBACTCA N3 TKAHHU B 6epe3H;1-
Kax ¥ COCHSKaX, MPOU3PACTAIIINX Ha OCTHBIX MECUaHBIX MOYBAX, TJE€ UMEETCS OCTPhIA IeQUIIUT
3JIEMEHTOB MHHEPAIbHOIO MUTaHMs pacTeHU. B MOWMEHHOM K€ IPEeBOCTOE, I/I€ ATOro AePUIUTa
He HabJI01aeTCsl, MPOoIlecC BHIMBIBAHUS KaJbIUs U CTPOHIIMS MPOTEKaeT oueHb cinabo. JlepeBbs, Ta-
KM 00pa3oM, caMH PETYIUPYIOT MPOILECC CBOCTO0 MUHEPATBLHOTO MUTAHUS U OMOJIOTHYECKHA KPY-
TOBOPOT B JICCHBIX 3KOCHCTCMAX, BBIACIIAA YCPC3 MOBCPXHOCTDH JIMCTBEI, BE€TBEU U CTBOJIA H€O6XO-
JUMbIE 9K30METa0O0IUThI, COCTaB U KOHIEHTPALMs KOTOPHIX 3aBUCUT HE TOJILKO OT BUJA APEBECHO-

IO pacTeHHs, HO U OT YCIOBUH Cpebl.
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4.2.Bo3neiicTBHE BOAHBIX IKCTPAKTOB PACTEHHH HA MOYBY U TeCT-OPraHU3MbI

Kaxnapiii BUA pacTeHHs B MPOLECCE CBOCU KU3HEAEATEIHBHOCTH BBIACISIET B OKPYXAIONIIYIO
cpeny pasHoOOpa3Hble OpraHnYecKue U MUHEPAJIbHBIE BEIIECTBA, KOTOPbIE OKa3bIBAIOT CYIIECTBEH-
HOE BIIMSIHAE HA COCTOSIHHE U CTPYKTYpPY BCEro OHMOreolieHo3a, oOecreuynBasi €ro yCTONYHMBOE
(GYHKIIMOHUPOBAHUE W HETPEPHIBHBIN KPYroBOpPOT BeliecTB. M3ydeHHe cocTaBa MPUKHU3HEHHBIX
BBIZICTICHUI pacTeHuil (9K30MeTabO0IMTOB) M BBISCHCHHE UX POJIM B KHU3HU (PUTOLICHO30B MMEET, B
CBSI3M C 3TUM, 0OJIbLIIOE TPAKTHUECKOE 3HAUCHHE.

ey padoThl — NeTaTIbHBIN aHANN3 JUTEPATYPHBIX UCTOYHUKOB MO XMMUYECKON M OHOIOTH-
YECKOW aKTUBHOCTH NPMKU3HEHHBIX BBIJCIICHUN PACTCHUN W TIPOBEJCHHUE CEPUU KOHTPOJIBHBIX Jia-
O0paTOPHBIX IKCIIEPUMEHTOB MO BIMSHHUIO UX Ha COZEpaHHe MOJABMKHBIX (OPM METaJUIOB B CyT-
JMHUCTOMN TIOYBE U COCTOSIHUE TECT-00bEKTOB.

Cocrosinue Bonpoca. K HacTosimeMy BpeMeHU HayKON HAKOIJICH 3HAUUTENBHBINA MaTepHall O
OMOXUMHUYECKHX (aJUIEeIONaTHYECKUX) B3aUMOOTHOIICHUAX PACTCHUN B JIECHBIX YKOCUCTEMAaX U ar-
pouieHo3ax [1-11], CBHAETENBCTBYIONIMIA O TOM, YTO IMPHKU3HEHHBIE BhIACICHUS (9K30METa0OIUTHI)
¥ OM1aJl OIHOTO BUJa MOTYT JTUOO CTUMYIUPOBATH, TMO0 YrHETaTh pa3BUTHE APYrUX BUIOB. Tak, Mo
nanaeiM M.B. Konecauuenko [2], Gepe3a moBucias u 1y0 BIUSIOT Ha COCHY OOBIKHOBEHHYIO OTpH-
[[ATENIbHO, a JUCTBCHHHIIA — MOJIOKHUTENbHO. JINma, B3 ¥ COCHA MOJOXUTEILHO BIUSIOT HA JIHCT-
BEHHHUILY, a JICIMHA U JINIA — Ha 1y0; OCHHA YK€ U TOMOJb KaHAJICKHA ICWCTBYIOT HA HETO OTPHIIA-
TEIbHO, CHIKAsE poTocuHTe3 JMCTBB Ha 7-14 %.]y0 naanddepeHTeH K BBIICICHUSIM €I, a OHa
K€ UCTIBITHIBAET C €r0 CTOPOHBI HETaTUBHOE BiMsAHKE. Bo3ayniHbie GUTOHIMABI Oepe3bl MOBBIILIAIOT
dboTocuHTE3 y NyOa, a KOPHEBBIC BBIJCICHHS, HA000POT, CHMXKAIOT ero. HeGmarompusitHoe AeicT-
BHE€ HA COCTOSTHUE M POCT BCXOOB JIy0a OKa3bIBAIOT BOJHBIC BBITSHKKU U3 €r0 JUCTHEB WIIH KOPHEH,
a Takke mopybouHsie octaTku Ha Jiecoceke [12]. [TomoOHOe aelicTBIE OKa3bIBAET M MOYBA M3-T10]
BEKOBBIX JiepeBbeB ny0a. Ha mouBe m3-1moja cMEIIaHHbIX APEBOCTOEB CESHIIBI AyOa pOCId B OMBITE
JIydIlie, YeM Ha MOYBe U3-10JI ero MOHOKYIbTYphI [13]. BomHble BRITSDKKH U3 KOPHEH JIMITBI MEJKO-
JUCTHOW U TIEANYUHU TPEXKOJIIOUYKOBON OKA3bIBAIOT HA POCT BCXOAOB Ay0a CTUMYIHPYIOIIEE BO3-

I[GﬁCTBHG, a CCAHIBI COCHLI, BBIPAIIICHHLIC U3 CCMSIH, 06pa6OTaHHBIX BOJHBIMHA 3KCTpAaKTaMH U3 €C
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XBOM M JIUCTHEB O€pe3bl, XapaKTepu3yloTcsi 0ojiee HHTEHCUBHBIM POCTOM U BBICOKOM YCTOWYMBO-
CThIO K 3acyxe [14, 15].

JIOCTaTOYHO XOPOLIO U3BECTHO MOJOKHUTEIHHOE BIMSHUE HAa PAa3BUTHE CEIbCKOXO035HCTBEHHBIX
KYJIbTYp MOKHHUBHBIX W KOPHEBBIX OCTATKOB MPENUIECTBYIOIIUX KYJIbTYp, a TaKkKe KOMIIOCTOB U
BOJIHBIX BBITSOKEK M3 COpHBIX pacTeHuit [16]. Tak, k mpuMepy, KOMIIOCTBI U3 JeOCIbl OKa3bIBAIOT
MOJIO’KUTEIBHOE BIIMSHUE HAa PA3BUTHE OTOPOJIHBIX KYJIbTYp, @ BOAHBIE SKCTPAKThI U3 KPalMBbl HC-
HOJIB3YIOTCS TIpU OophOe ¢ BpeauTeNsiMu U Oone3HsiMu pacteHuid [17]. Ha ocHOBe BOIHBIX BBITSKEK
U3 XBOM COCHBI M MIUXTHI U3TOTOBJIEH IpenapaT DKCTpadiop, KOTOPbIH OKa3bIBAET CTUMYJIUPYIOIIEEe
JieiicTBUE HAa MHOTHE OTOPOJIHBIE M IIBETOUHBIC KYJIbTYPHI, OJABIISASA, IPU STOM, Pa3BUTHE MaTOTEH-
HBIX TprboB (WWw.euro-semena.ru/gelleryBeiaenenus ke MHOTHX COPHBIX PACTEHHH 94acTO SIB-
JSIOTCS MPUYUHOM CHIKEHUS YPOKaMHOCTH KYJIbTYPHBIX pacTeHHM, PUTOHIUABI KOTOPBIX, B CBOIO
o4epelb, OAABISIIOT POCT U pa3BuTue copHskoB [18-20]. Tak, k mpumepy, KOPHH JIbHA BBIJICISIOT
LENBbIA Pl apOMaTHYECKUX COCIMHEHHUN, 001alaloNINX HHIMOUPYIOIUM JEHCTBUEM HE TOJIBKO Ha
MHOTHE BUJIbI paCTEHUI, HO U Ha MUKPO(DIOpY, KOPHU OBCAa — TOKCUYECKUIN CKOMOJIETUH, SIOJIOHN —
SZIOBUTHIA (GIOPUINH, TIEPCUKA — aMUTIANUH, U T.1. MccienoBanns HEKOTOPhIX ydeHbIx [21] moka-
3aJIM, YTO BOJHBIC BHITSKKU U3 JIUCTHEB, KOPHEW U OMaJa JPEBECHBIX MOPOJI OTPHUIIATEIBHO BO3ICH-
CTBYIOT Ha IPOpacTaHHe CeMSH, POCT U NMPOJYKTUBHOCTh MHOTHX CEITbCKOXO035HCTBEHHBIX KYJIbTYP.
Haubonbiiee HeraTUBHOE BO3/ICMCTBHUE HA MIIEHUILY OKA3bIBAET TOMOJb Oallb3aMUUYECKUM, a Ha S4-
MEeHb — Oepesa noBucias. BogHble SKCTpakThl pacTeHul cemeiicTBa [1010p0KHUKOBBIE XapaKTepu-
3YIOTCSI BRICOKOH JKEJIe30-CBS3bIBAIONICH U MPEOUOTHYECKON aKTUBHOCTBIO [22]. Basupysich Ha 3Ha-
HUSIX O TOKCHYECKHUX CBOMCTBaX KOPHEBBIX BbIJENEHUH pacTeHuid, 6otanuk O. JlekaHnonb ee B
Hauvane 18 Beka, kak ormeuaer B.I1. MiBanoB [3], mombiTancs co3aTh TEOPUIO CEINbCKOXO3SIHCTBCH-
HBIX CEBOOOOPOTOB, OJIHAKO, HE UMEsl JOCTATOYHOTO HKCIIEPUMEHTAIBLHOTO MaTepralia He CMOT BBI-
CTPOUTH YETKYIO CXEMY YepeI0BaHUs KYJIbTYD.

BonHbIe BBITSIKKH PACTEHHM CO3AIOTCS HE TOJIBKO MCKYCCTBEHHO B JJaOOPATOPHBIX YCIOBHSIX.
OnHu 00pa3yroTCst M €CTECTBEHHBIM IyTeM. MHOTUMH UCCIEIOBATEIsIMH YCTAHOBJIEHO, YTO aTMO-
cdepHble 0caaKH, MPOXO/IA Yepe3 MOJIOor Jieca, CYIIeCTBEHHBIM 00pa3oM U3MEHSIOT CBOM COCTaB, HE
TOJIBKO CMbIBasi C JTUCTHEB OCEBIIYIO MbLIb, HO U HACHIIIASICh MPOIYKTaMH MeTab0IM3Ma pacTeHHM
U JPYrUX OPraHU3MOB, a TAK)KE BBIIIEIAYMBAS YACTh XUMHUECKUX 3JIEMEHTOB M3 >KMBBIX KIETOK,
AaKTUBHO BO3JICHCTBYS Ha Bce OMOLEHOTHYECKHE MPOIIECCH], B TOM YHUCIIE ¥ Ha Mpolecc MoYBooOpa-
3oBanus [23-43]. Haubosee 3HaYMTEIHPHO BO3PACTAET B MOAKPOHOBBIX OCaIKaX COAEpKaHUE a30Ta,
rUApOoKapOOHATOB, Cephl, Cyab(}haToB, Kalus, KaJablUsi, HATPHUs, MapraHua, skeiaes3a, [IMHKa U MEeJIH.
Crenenp TpaHC(OPMALIUU COCTaBAa aTMOC(HEPHBIX OCAJKOB 3aBUCHT OT BHJA JPEBECHBIX PACTCHHIA.
Tak, U.K. CBupunosa [23], ormeuaer, 4To 1MoJ KpOHAMHU OCHH JIOKAEBas Boja Oojiee HACHIICHA
KaJIbI[MEM, YeM I0J KPOHAMHU COCEH. B MOIMOCKOBHBIX CMEIIaHHBIX JiecaX HauOOJbIIasi KOHIICH-

Tpalus KaJblks, KaIusg U MarHUs OTMEUYCHA B JIOXKIEBOM BOJE IMOJ JAepeBbsAMH nuibl [26]. Vcra-
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HOBJICHO TaKXe, YTO IMOJI KPOHBI COCHSIKOB M €JIbHUKOB YEPHHYHHKOBBIX 3THX JJIEMEHTOB ITOCTYIIa-
eT OoJbIe, YeM MOl KPOHBI eJIbHUKOB KUCIIMYHUKOBBIX M OCPE3HSIKOB Pa3HOTPABHBIX. B enbHUKE-
KUCIIMYHUKE ¢ Masi 10 CeHTs0pbp 1966roma u3 KpoH AepeBbeB ObUTO BEIMBITO 32,1Kr/ra pa3muyHbIX
9JIEMEHTOB, a B OHOTHITHOM Oepe3nske Ha 14,7«kr/ra menbie [31]. B cpenneTaexHbIxX iecax KOH-
IEHTpaIMs Kajlusl B JOXKIEBOW BOJAE IMOJ IEPEBbIMHU €I ObLIa 3HAYUTEIHHO BHIIIE, YeM IO JIe-
PEBBSIMU COCHBI, Oepe3bl u ocuHs [40].

Brnusinue pacteHuil Ipyr Ha Apyra IPOUCXOAWT B OCHOBHOM HE MPSIMO, a ONOCPEIOBAHHO Ye-
pe3 u3MeHeHne (PU3MUYECKUX, XMMUYCCKHX U MHUKPOOHMOJIIOTUYECKUX TTapaMeTpoOB MOYBHI. Tak, BO-
JIOPacTBOPUMBIC BEIIECTBA JIUCTHEB M KOpHEH siceHs, OyKa W JIMCTBCHHHUIBI B KOHIICHTPALUSX,
ONM3KUX K CYHIECTBYIOIIMM B MpUpoaHbIX ycinoBusx (1:100 — 1:200)yBennyuBaroT CKOPOCTh WH-
(GUIBTpAIIUK BJIaTH Yepe3 OMOJ30JICHHBIN YePHO3EeM, CePYIO JIECHYIO U JIEPHOBO-TIOI30IMCTYIO TTOY-
BBI, a 9K30METa0OJIUTHI 1y0a U €11, COoIep KaIIHe TyOrIbHBIC BEIIECTBA, (DJIABOHOWIBI, CATIOHUHBI U
MHOTHE JApyrue OHOJOTMYSCKH aKTHBHBIE BEIIECTBa, CHIKAIOT ee [44, 45],9ro npuBoauT k 3a060-
JAYMBAHMIO TIOHKEHHBIX yuacTKoB Jieca [13]. Ha monoxurenbHOM BIUSHUY BBIICICHUN PACTCHUN
Ha CBOIMCTBA IIOYB OCHOBAHA, B YACTHOCTH, OMOJIOTHYUECKAsT MEeTHOpaus 3emelb [46].

Bosbimiast posib pacTHTENBHOCTH B Tpoliecce 0Opa3oBaHUs M Pa3BHTHs MOYB ObLIa JOKa3aHa,
Kak orMedaeT B cBoeil pabore JI.O. KapmaueBckwii [47], yxxe 6oaee 100 et naszax B.B. [lokyuae-
BbIM, OJIHAKO 3TOT BOIIPOC HE MOTEPsUI CBOECH aKTyalbHOCTH M IMOHBIHE, YTO CBsA3aHO: 1)cC ero
OOJIBIIMM TPAKTHYECKHM 3HA4Y€HHEM, 2)C pa3HOOOpa3ueM MPHPOJHO-KIMMATHUECKUX YCIOBHHA M
N0YB, 00YCIABIIMBAIONINX CHEIU(PHUKY MPOSBICHIS OMOT€OIICHOTHYECKHIX MPOIIECCOB B PA3IMIHBIX
peruonax Poccuu u 3emHoro mapa; 3) ¢ COBEpIICHCTBOBAHHEM METOJIOB M alaparypbl OYBEHHO-
9KOJIOTHUECKUX UCCIICIOBAHMM, MTO3BOJISIONIMX OTKPHITh paHee HE U3yUCHHbIC sBICHUS,; 4) ¢ HaIH-
YHeM MPOTUBOPEUUN B Pe3yIbTaTaX Pa3IMYHBIX aBTOPOB.

Muorounciennbie uccienoBanus [48-60] mokaszamu, 4ro >Au(HUKATOpHAS POJb JPEBECHBIX
pacTeHuil BBIpaKaeTCsi B M3MEHEHHH TEMIIEPaTypHO-THAPOJIOTHIECKOTO PEKUMa OHOTeOIeH03a,
cocTaBa aTMOC(EPHBIX OCAIKOB, MACChI ONa/Ia U JIECHOM MOJCTUIIKH, CTPYKTYPBI B OMOMACCHI TTO/I-
MI0JIOTOBOM PAaCTUTEIHHOCTH, YUCICHHOCTH ¥ aKTHBHOCTH PA3JIMUHBIX JAECTPYKTOPOB OPTraHHYECKO-
ro BeIeCTBa. XapaKkTep U CTENCHb BIUSHUS JPEBECHBIX PACTEHUN HA MOYBY 3aBHCHT OT MX BHUJA,
BO3pacTa, CTENIEHH COMKHYTOCTH II0JIOTa Jjieca, penbeda MeCTHOCTH U KiuMmaTa. Tak, Kk mpumepy, B
OCHHHHKaX W OepesHsikax (puromacca MoAmOIOroBONH PacTUTEIHHOCTH U TOJCTHIIKH BBIIIE, YEM B
COCHOBBIX H €JIOBBIX KYJIBTYypaXx, MPOU3PACTAIONINX B CXOIHBIX JIECOPACTUTEIBLHBIX yCaoBUsX [61],
a TIOACTUJIKY €ITbHUKOB OTJIMYAIOTCS OT MOJICTHIIOK JIMITHSIKOB MEHBIINM COJICPKAaHHEM THJIPOITH3H-
pyemoro a3oTa u MoABMXKHOTO ¢Gocdopa, MEHbIIIEH HACHIIIEHHOCTHIO OCHOBAHUSAMHM, HO O0jiee BBI-
COKHMM COJIep)KaHHEM T'YMHHOBBIX KHCIOT [56, 57]. [lox BIusSHHEM MPOIYKTOB Pa3iOXKEHHUS IO-

CTHUJIKK B IMOYBaX CJIBHUKOB IIPOTEKACT SAPKO BI)Ipa)KeHHHﬁ HOHBOHHCTBIﬁ Impouecc, CTCICHb IIPOsB-
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JIEHUs] KOTOPOTO B MOYBAX JIMIMHSAKOB ropaszio ciadee. CTeneHb pa3ioKEeHHs €JIOBBIX MOJCTUIIOK
YBEJIMYMBACTCS C BO3PACTAHUEM B HUX NMPUMECH JHCTBEHHOTO omaja. [1ouBbl TUITHAKOB 001aJat0T,
[0 CPaBHEHMIO C MOYBAMH EIBHHUKOB, JIYYIIUMHU JIECOPACTHUTEIHHBIMH CBOWCTBAMH, a JIEPHOBO-
MOJ30JIUCTHIE TIOYBBI MOJ KYJIbTypaMH 1y0a, M0 CPaBHEHHIO C KYJIbTYPAMU COCHBI, UMEIOT MEHb-
IIyI0 KHCIOTHOCTH M 00Jiee BBICOKOE COJIEpKaHKUe I'yMyca, a30Ta 1 0OMEHHBIX OCHOBaHUil. B To xe
BpeMs JIeHCTBHE OJHUX U TeX K€ BUJOB PACTCHUN Ha MOYBY B pa3HBIX OMOTEOIEHO3aX MPOSIBIISCT-
cs, kak ormevaer JI.O. KapmayeBckuii [47], HEOMMHAKOBO M BO MHOTOM 3aBHUCHT OT (DHU3UKO-
reorpaduueckux ycinoBuid. Tak, Gepe3a B JIECHOH 30HE CIIOCOOCTBYET, IO CPABHEHUIO C JTyOOM,
OCHHOM, JINCTBEHHULIEH U COCHOM, OONbIIEMY HAKOIUIGHHIO TyMyca B BEpXHEM T'OPU3OHTE MOYBHI,
OJTHAKO B JIECOCTEIHOM OHa yXe YCTymaeT 1y0y M CPaBHHMBAETCSl C COCHOM. YCTAHOBJICHO TaKXKe,
YTO COJIEP)KaHUE OCHOBHBIX 3JIEMEHTOB MUTAHUS PACTEHUI U KUCIOTHOCThH MOYBBI 3aKOHOMEPHO H3-
MEHSIIOTCSI B TPaiieHTe (DUTOTEHHOTO MOJIS ICPEBBEB 10 MEPE yIaICHHs OT MX CTBOJIOB [47, 62, 63].

AHanu3 JuTeparyphbl OKa3aj, TAKHM 00pa3oM, U4TO MPHKU3HEHHBIC BBIICICHUS pacTeHUH (IK-
30MeTa0O0JIMThI) M BEIIECTBA, BHIMBIBACMbIC M3 MX OMaja, SBJISIOTCS JOBOJBHO MOIIHBIM 3KOJIOTH-
4ecKMM (DaKTOpOM, OKa3bIBAIOIIUM BIIMSHUE HE TOJHKO Ha (POPMHUPOBAHHME BUIOBOH CTPYKTYpHI
(UTOIIEHO30B, HO U HAa X COCTOSIHUE, IPOAYKTUBHOCTH, YCTOWYMBOCTh (DYHKIIMOHUPOBAHUS U HE-
IPEPBIBHOCTh KPYTOBOPOTA BEILECTB. DTOT BONPOC, HECMOTPsl Ha OOJBIIOE YUCIO MYOIHKAIHH,
U3y4eH, OJHAKO, HEJIOCTaTOYHO IIyOOKO M BcecTopoHHE. OCOOEHHO cl1abo M3yuyeHO BIUSHHUE 3K30-
MeTa0OJIUTOB PACTEHHUI HA MOYBY, YTO CBSA3aHO CO CIOKHOCTBHIO ATOI0 KOMIIOHEHTA YKOCUCTEM, pe-
aKIUsl KOTOPOTO Ha BHEIIHEE BO3JCHCTBHE 3aBHCUT OT MHOTHX (PaKTOPOB, BBIWICHUTH KOTOpPHIC B
IPUPOJIHBIX YCIOBHUSAX YacTO HEBO3MOXKHO. OIEHKY BIHMSHHS SK30METaO00IUTOB pACTEeHHUI Ha CBOMA-
CTBa TOYBHI 1I€JIECO00PA3HO, B CBS3HM C 3TUM, MPOBOJUTH B J1a0OPAaTOPHBIX YCIOBHSX, a YK 3aTe€M
NEPEXO/IUTh K MPOBEPKE PE3yIbTATOB MOJIEBHIMH OMBITAMHU.

O0beKkThl U MeTOAUKA HccenoBaHus. OnbiThl ObLTH TipoBeneHbl B 2014roay B mabopaTtopun
[{eHTpa KOJUIEKTUBHOTO MOJIb30BaHUS HAyYHBIM 00opynoBaHueM [10BOMKCKOro rocy1apcTBEHHOTO
TEXHOJOTMYECKOT0 YHHUBEPCUTETA. J{JIs1 MPUTOTOBIIEHNS BOJHBIX BBITSDKEK pacTeHUN Opanu ux Ju-
CThbS Maccod 5T B eCTeCTBCHHOM (HEBBICYIIIEHHOM) COCTOSIHHH, MOMEIIAIN B CTEKJISIHHBIC KOJIOBI,
3aJMBANIM IUCTHIUITMPOBaHHOW Booi 00bEéMoM 100 mMn u BbiiepkuBanu B TeueHue 24 vacos. On-
peneneHue cojepkKaHus B PacTBOpPE MOHOB METAJUIOB IMPOBOJWIM HAa aTOMHO-a0COpPOLIMOHHOM
cnektpomerpe AAnalyst 400 (PerkinElmer, USA, 2008p tunosbim metonukam [64, 65]. Ctan-
JapTHbIE KaTMOPOBOYHBIE PACTBOPHI U PACTBOPHI HCCIEAYEMBIX 00pa3lioB BBOJWIN B IIaMs rope-
KM TIOCJIEJIOBATEIbHO Yepe3 pacHblUIuTeNb. B KauecTBe roprodero raza MCHOJIB30BAIM alleTUJICH,
OKHCTUTENS — BO3AYX, a KaauOopoBoyHoro pactBopa — 0,1M pactBop HNOs. Bes mepHas mocyma

(mumeTtky, KoJI0bI) ObLIA MPEIBAPUTEIBHO OTKATHOPOBAHA MO MUCTUIUIMPOBaHHOW Boje. Kakmyro
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npoOy aHATU3WPOBAIN HA CHEKTPOMETPE TPH Pa3a M BBIYHCISUIA CpPEIHEEe 3HAUYCHHUE 10 00pasiry.

OcHoBHBIE CBEICHHS 00 YCIIOBUSX MPOBEACHUS aHAIH3a MPECTaBIeHBI B Ta0I. 4.8.

Tabruya 4.8
Vci10BHSs IPOBEICHHS] XHMHYECKOT0 AHATH32 06pa30B MeTO0M aTOMHOI aGcopsunu
OCHOBHbIE XapaKTepUCTMKI MeToaa 1 YCroBWiA NPOBeeHUs aHanmaa

; |8 |¥s |Hogz|ZL -zl £ | C 6- 800

Snement | £ 3 E s s ) 3 3 TaHAapTHble Kanu PR

%E% 852 §5§ é§§§ 5§§§§§§ pOBOHHbIeKOHueHTpa-%ggUE

28 |83 |§F |foec|@dgrcl B un, mr/am’ P I 3I
ca” 422,67 2,7 1,05 2,50 10,00 - 0; 5; 10; 25; 50; 100 +0,9
K* 766,49 2,7 0,45 2,50 10,00 - 0; 2; 5; 10; 25; 50 +1,1
MnZ* 279,48 1,8 0,60 3,78 10,78 20 0;0,5;1,0; 2,0; 5,0; 10 +1,4
Zn** 213,86 2,7 1,80 2,66 10,44 20 0;0,2;0,5;1,0; 2,0; 5 +1,3
cu® 324,75 2,7 1,35 3,14 11,32 30 0; 0,5; 1,0; 2,0; 5,0; 10 +1,8
Fe* 248,33 1,8 1,35 2,50 10,00 30 0; 0,5; 1,0; 2,0; 5,0; 10 +1,2
Ni** 232,00 1,8 1,35 3,02 10,24 30 0;0,1;0,2;0,5; 1,0; 2,0 +3,0

JUis OLIEHKM XMMHMYECKOH aKTHBHOCTH BOJHBIX BBITSDKEK PACTEHUN HCIIONB30BAIN 0Opasell
BepxHero ropusonta (0-20cm) aToBHATBHO-TYTOBOM JIETKOTJIMHUCTOM (comepkanne Gusnueckon
riHbl cocTaBisuio 54,3 %,a uwiancteix yactuil — 25,2 %)cunsHo rymycupoBantoii (5,6 %)moussl,
B3SITBIN 1O SSJIETHUX KYJIbTypax JIMCTBEHHHUIIBI CHOMPCKOM, CO3/IaHHBIX Ha JIYTY B monMe p. Ma-
nas Kokmara (econapk «JIyGoBas poma» r. Momkap-Ona). CoxepikaHue I0BHKHBIX OCHOBAHMIA
(Ca+Mg)s ob6pasiie coctasisiio 26,4mr/3kB. Ha 1001 moussl, K0 — 3,0mr Ha 1001, PoOs — 5,7Mr
Ha 100r.

[TocrmenoBaTenbHOCTh MPOBEACHUS OIBITa ObUIA CIEAYIOIICH: TTOYBY BBICYIIMBAIHA, OTOMPATH
oOpaser Becom 5, momernianu B koy0y, 3anuBanu 50 MiT OTydeHHON ¥ OTPUIBTPOBAHHON BBITSIK-
KU OTPEJCIIEHHOTO BHJa PAacTEHUs, BBIAEPKUBAIU B TeueHue 24 gacos. [lomydeHHBIE pacTBOPHI
OTHUIBTPOBBIBAIIN B MEPHBIE KOJIOBI, T0BOAS X 00beM 10 50 M, pa3daBisis AUCTHILTMPOBAHHOM
BOJIOM. B kadecTBEe KOHTPOJBHOTO PacTBOpPA MCHOJIB30BAIM AUCTUIUIMPOBAHHYIO Boay. s ompe-
JIEJICHUS COICPIKAHMSI TIOJBUKHBIX ()OPM MOHOB METaNIOB 00pa3ell MOYBbl MACCOU S T IKCTparupo-
BaJIM CMeChI0 KUCITOT (1 MJT KOHIICHTPUPOBAHHON XMMHUYECKH YUCTOM a30THOM U 3 MJT KOHIICHTPH-
pPOBaHHO 0CO00 4YHCTOW COJNSHOM), a Takke aMMOHMiHO-anieraTHoro Oydepa (108 mn
CH3COOH + 75 mn NH4OH +H>0 = 1000mn pactBopa, pH=4,8) oosemom 50 mut. [lomyuennsie
pacTBOPHI MPOITyCKaIH Yepe3 00e330IeHHbIC (DHIIBTPHI B MEPHBIE KOJIOBI M pa30aBIIsiId JUCTUILIN-
POBaHHOM BOJOMU, 1OBOASL 00bEeM 10 25 MJI, M OLIEHUBAIM B HUX Ha aTOMHO-a0COPOLIMOHHOM CIIEK-
TPOMETpE CO/IeP)KaHNE HOHOB METAJLJIOB.

buonoruueckyio akTUBHOCTh BOJHBIX BBITSKEK PACTEHUI OLEHUBAIM MO M3MEHEHUIO ONTHYe-
CKOM TIOTHOCTH KyJIbTYphI Bogopociu xioperia Chlorella vulgaris Beijer. [66],110 cmepTHOCTH 1
u3MeHeHHo moAoBuTocTd naduuii Daphnia magna Straus. [67]p3MeHeHNn0 HHTEHCHBHOCTH OaK-

TepuanbHO# OHoroMUHECIICHIINN [68], BCX0KECTH CEMSIH U Pa3BUTHIO IIPOPOCTKOB PEIHCA.
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[Tonmy4yennsii nudpoBoit matepuan obpabatsiBanu Ha IIK ¢ mcrnonb30BaHHEM CTaHIAPTHBIX
METO/I0B MaTEMaTHUECKOM CTATUCTUKHU M MTAKETOB MpUKIaaHbIX mporpamm Excelu STATISTICA.
Pe3ysabTaThl onbiTa 1 UX MHTEpHpeTranusa. XUMHUECKUN aHAIM3 PacTBOPOB IOKA3aj, YTO
CoJIepKaHNEe HOHOB METAJUIOB B HUX M3MEHSIOCH B OUCHB OONBIIMX mpeaenax (tadm. 4.9),49T1o cBs-
3aHO, BEPOSITHO, KaK C COCTaBOM KJIETOYHOTO COKA PACTEHUM, TaK U MPOHUIIAEMOCTBIO KYTHKYJIbI UX
aucTheB. JIMIEpOM MO COIEp)KaHUIO BCEX DJIEMEHTOB, KpOME KalbLIMs U JKeJlle3a, SBIISUIUCH PacTBO-
PBI, B KOTOPBIX BBIMAYMBAINUCH JINCTh OCHMHBI. KOHIIEHTpalus *e Kajablus U jkeje3a Oblia Hau-
OO0JbIICH B 9KCTPAKTAX JHUCTHEB JHUIMBI. MEHbIIE BCETO ATUX 3JIEMEHTOB COAEPKAIOCHh B BBITSHKKAX
U3 JIMCTHEB JIAaHBIIIA, & Mapraiia — u3 crediueit cparuyma. FloHOB kene3a He 0OOHApyKEHO B pac-
TBOPAax, B KOTOPHIX BBIMAYUBAIKNCH JHUCThbsI O€pe3bl, OpJiAKa, COCHBI M €M, IUHKA — JIAHJbIIIA U
MOXOKEBEIbHHMKA, MEIU — Oepe3bl U MOXOKeBelbHUKA. Hukenb He oOHapy>KeH B BBITSKKAX ISTH
BUJIOB PAacTEHUM: €N, MOXOKEBEIbHUKA, Oepe3bl, OpJiiKa U KJIaJOHUU. JJOBOJBbHO 3HAYUTENBHO U3-
MEHSUTMCh TaKXke 3HadeHue pH SKCTpakToB, XOTs peaklus BceX UX Oblia Oyn3Ka K HEHTpaabHOU
i cnaborenounoit. Hanbonee Bricokoe 3HaueHHe pH MMenu BBITSKKH U3 XBOM MOYKIKEBEIIbHUKA,
a HamOoJee HU3Koe — U3 credneil cgaruyma. OueHb CHJIBHO BapbUpPYET B BBITSKKAX OTHOIICHHE
COJIepKAaHUs Kalus K KaJblMi0. BeIcOKME 3HaUCHHs 3TOM BETMUYMHBI UMEIOT BBITSDKKU U3 CarHy-
Ma, B KOTOPBIX Kan