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IHO3APABJIAEM IOBUISAPOB

Komnekrus daxynpTeTa 3eMiIeyCcTpOCTBA U KaJacTPOB
BopoHexckoro rocyjapcTBEHHOIO arpapHOIr0 YHUBEPCH-
TeTa uM. umneparopa [letpa | u perakioHHas KOJJIETHUS

KypHasa Mo3/ApaBIsAioT ¢ 10OUIeeM BUAHOTO YIEHOTO B

00J1aCTH TOPOKHOT'O CTPOUTENILCTBA, JOLEHTA

KOBAJIEBA HUKOJIAA CEPTEEBUYA

Kanaunat TeXHHYeCKMX HayK, OLIEHT Kadeapsl 3e-
MenbHOro kajactpa Kosanes Hukonaii CepreeBud siBIsieT-
cst aBTopoM cBbIlie 250 HayuyHBIX Me4aTHBIX pador, 11 aB-
TOPCKUX CBHUJETENICTB Ha U300peTeHusi, 8§ MoHOrpaduii
(1Be M3 KOTOpbIX M3JaHbl B I'epmaHuu), 4 TEXHUYECKUX
YCIIOBUH Ha CTPOUTENBHBIE MATEPHAIIBI.

OO6nacTh HAyYHBIX UHTEPECOB CBsI3aHA C UCIOJIB30BAaHUEM OTXOO0B MPOMBIIIJIEHHOCTH
U [IUTaKOB YE€PHON METaJUIypruu B IOPOKHOM cTpouTenbeTBe. 1o ero paspaboTkam moctpoe-
HO cBbIlie 600 KUIOMETPOB MOKPHITHH aBTOMOOMIIBHBIX Jopor B Bomorojackoi, YensOnH-
ckoit, Kypckoii u Jlunenkoit obnactsx. Tpynossie ycrexu Huxonas CepreeBuda HEOAHO-
KpaTHO OTMEUAIMCh I'PaMOTAMH M 3HAKaMH OTJIMYHS Pa3HOTO yYPOBHS, 32 BpeMs pabOTHI He-
OJIHOKPATHO OOBSBISUIM OJIar0JJapHOCTH, HarpaXXAalu MOYETHBIMU TPaMOTaMU ropoja U 00-
JIACTH, IEHEKHBIMHU MMPEMUAMH, JUIUIOMaMH U rpamotamu MunucrepcrBa Briciero u Cpen-
Hero crermanbHoro oopasoanus CCCP. B 1977 rony 3a moka3 sKcrmoHaTa Ha MEXIYHAPOI-
HO BBICTaBKE «XUMUS-77» ObLT HATPAXKIEH AUTLIOMOM.

Ceronnsi, B roa cBoero roounes, Hukomnait CepreeBud oOydaeT 6akaliaBpoB M Maru-
CTPOB, MUIIIET KHUTH U CTaThH, BEJIET HAYYHYIO pabOTy ¥ TOMOTAET MOJIOJILIM yU€HBIM, SIBIISI-
ACh NIl HUX o0pa3ioM s noapaxanus. Huxonait CepreeBuu nmpoBOoIuT Ha Kadeape akTHUB-
HYIO0 y4eOHO-METOJIMYECKYI0, HAYUYHYIO0 M BOCIUTATENbHYIO padoTy. [log ero pykoBoacTBom
BBITIOJTHSIOTCS BBIMTYCKHBIE KBATH(PUKAIIMOHHBIE pAOOTHI, MATUCTEPCKUE TUCCEPTALIUU.

VBaxkaembiii Hukomait CepreeBudy, Bamn Gorarbiii )KWU3HEHHBIA OIIBIT, 3HAHMS, JIMY-
HOCTHBIE Ka4eCTBa BHI3BIBAIOT HCKPEHHEE YBaAKEHNE B HAYYHON OOIIECTBEHHOCTH.

Kenaem Bam 310poBbsI, HEUCCSIKAEMON PHEPTUU HA JIOJITHE TOJBI, pean3allii TBOP-
YECKUX 3aMbBICIIOB, ONAronoyiydrs W UCTOJIHEHHs BceX Bammx cambIx 3aBETHBIX KEJTaHHM.
[Tycte Bama >xu3Hb Oy/ieT HaroaHEHa CaMBIMH SIPKUMH BIIEYATIICHUSIMHU, PAJIOCTBIO, YCIIEXOM
u ynauen!



MPUPOIOOBYCTPOMCTBO U BOJAOIIOJIb30BAHUE
YK 502+316.3+658+33

Yepemucunon A.1O., 1. c-x. H., mpodeccop

Boponexckuil rocyjapcTBEHHBIIN arpapHblil yHUBEpCUTET UMEHU uMmneparopa Iletpa |
Bapunos B.H., 1. 5. H., npodeccop,

Tpyxuna H.W. 1. 3. 1., npodeccop,

BopoHexckuii rocy1apCTBEHHbIM TEXHUYECKUN YHUBEPCUTET

B3AMMOCBA3U 1IPUPO/bI, OBHIECTBA, INPOU3BOIACTBA H
IKOHOMMUKHA

BBICTPO MEHAIOUIUICSA COBPEMEHHBIM MUP 4acTO HE 3aME€4acT BO3HUKHOBEHHUS U
HapacTaHus MpoOJIeM 3KOJIOTMH U IPUPOJOII0b30BaHuA. Oco00 HATJISAAHO 3TO B
OTHOIICHHSAX MPUPOIBI U 00miecTBa. B cTaThe pacCMOTPEHBI CBSI3U MEXKIy 0a30-
BbIMU MOHATHSMHU «IIPUPOJIA, OOIECTBO, IPOU3BOACTBO U SKOHOMUKaY. M3BecT-
HO, 4TO YenoBek - 1uTs npupoasl. B Toxke BpeMs OT cymecTBo connanbHoe. [1o-
SBJICHHE OOLIeCTBa, Pa3BUTHE IPOU3BOJCTBO TOMOTaI0 HE TOJIBKO JUYHOCTHOMY
CTQHOBJICHUIO YEJIOBEKA, HO M COLMAIM3AINM, BBIXOAY M3 Ouocdepsl Ha TIi0-
OanbHBIN ypoBEeHb. BaykHEHIIMM HHCTPYMEHTOM OOIIECTBEHHOI'O pa3BUTHS SBU-
JIJaCh DKOHOMMKA, KOTOpPAasl yBs3ajga MHOTME CTOPOHBI KU3HEAEITEIBHOCTU JIIO-
Jeil. DKOHOMHMKAa — 3TO COBOKYIHOCTb JKOHOMHUYECKUX OTHOILIEHUH MEXIY
JI0ABMHU, BO3HHUKAIOIIKMX B IPOLECCE IPOM3BOJCTBA, paclpeaeiacHus, oOMeHa U
noTpelieHnss X03aUCTBeHHbIX Osar. OHa yBsI3bIBaeT YelOBEKa B OOILECTBE, €ro
pOJIb, IPEIHA3HAYEHUE U MOJIOKEHUE B ATOM ob1ectBe. Ho oOmiecTBeHHoe mpo-
U3BOJICTBO, OJIMH U3 TJaBHBIX (PAaKTOPOB 01arococTosiHUS OOIIeCTBa, 3aBUCUT U
OT Te€X MPUPOJHBIX YCIOBUH, B KOTOPBIX COBEPIIAETCS MPOLECC OOLIECTBEHHOTO
pou3Bo/icTBa. Pa3BuTHE MPOU3BOJACTBA YCKOPEHHBIMU TEMIIAMU 00OCTpPSET KpH-
3MCHI IPUPOJIONOIB30BAHUS. DKOJIOTHYECKasi CUTYyallls B MUPE CETOJIHS KPUTH-
yeckasd. HeoOxonuma crparerust rapMOHUYHOTO Pa3BUTHSL IPUPOBI M OOLIECTBA.
OnuuMm 13 3 PEKTUBHBIX HHCTPYMEHTOB MOXET OBbITh IPUPOA00OYCTPOICTBO.
KitoueBble cioBa: mpupoza, 4eaoBeK, OOIIEeCTBO, MPOU3BOJCTBO, TEXHOJIOTHH,
SKOHOMHUKA.

IIpupoona - marepuanbHblii Mup Beenennoii. Baknelineil 4acTbio MpUpoabl 3emiin
SABJISIETCST OMocdepa, KOTopasi COCTaBIsAeT BCE MHOT0OOpa3ue KUBOM Mpupoibl. BepimHoii ee
IBOJTIOIIMU CTAJ YEJIOBEK, CYIIECTBO OMOIIOTHYECKOTO, & MOTOM U COLMATIBHOrO pa3BuThs [1,
2]. TakoMmy BBIZICJICHHIO YellOBEKa U3 OMOCGEphbl CrIOCOOCTBOBAIM HAIMYHE pasyMa M CO3Ha-
HUs. Pemaromiyto poib B CTaHOBJIGHUM YeJIOBEKa Chirpall Tpyd. Vcmonb3ys mepBble «ecTe-
CTBEHHBIC» OPYAHS, YEJIOBEK CTAHOBUTCS B HOBBIE OTHOIICHHUS C MPHUPOJION; B €ro pacropsi-
KEHHUHU OKa3ayach HoBas cuia. C M3roTOBJIEHUEM OPYAMN TPy/Aa HA4ajIoCh TO, YETO HET B MU-
pe )KHUBOTHBIX, — MaTepPUAILHOE MMPOU3BOCTBO [3].

CraHoBJIeHHE YelIOBeKa U O0ILEeCTBa — 3TO MepPexo]l 0T OMOIOTHYECKON (OPMBI IBU-
KEHUSI MaTepuu K connanbHoi. [Ipu sTOM, KOHEUHO, Onoorndeckas popma genoBeKa ocTa-
eTcsl, a collalibHas mpuodpeTaeT Bce Oonbinee 3HaueHHe. OOImECTBO - 000cOOUBIIAsCS OT
IPUPOIBI YaCTh MAaTEPUAIBHOTO MHUPA, TPEACTABIISIONAs COO0H MCTOPUIECKH pa3BUBAIOIIY-
10csi (hOpMy JKU3HEAEATENBHOCTH JII0/IeH, KaK MPOU3BOANUTENICH MaTepHabHBIX M JTyXOBHBIX
nienHocrei [1]. Pa3Butue o011ecTBa CTUMYIMPOBAIIO Pa3BUTHE MTPOU3BOJICTBA.

[TpousBojcTBO - HEOOXOAMMOE yciioBUe cymiecTBoBaHus Jitoaeit [3]. CtouT npekpa-
TUTHCSI TPOM3BOJICTBY - U JIFOIU MOTHOHYT. TONBKO MPOU3BOCTBEHHAS EATEILHOCTh MOTIIa


https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE#cite_note-1
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE#cite_note-1
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE#cite_note-1
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE#cite_note-1
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%BE#cite_note-1

MOPOJUTH Pa3yM, MbIIUIEHKE. JIUIIh MPOU3BOACTBO MOIJIO BBI3BAaTh K KU3HU 0OLIECTBO, O3
KOTOPOTO OHO pa3BUBAThCS HE MOrIo. [lopoauB oOIIeCTBO, TPOU3BOJCTBO TEM CAMBIM Ipe-
BPaTHJIO )KUBOTHOE B COLIMAJILHOE CYILECTBO, T.€. B YEJIOBEKA.

MarepuanbHoe TPOU3BOJICTBO - BCEI/la €AMHCTBO JIBYX CTOPOH: OTHOLIECHUH JIIOACH K
MPUPOJE U OTHOIICHUH JIFOJEH APYr K Apyry. Eciu oTBiIeUbCs OT OTHOILICHUH JIIOAEH APYT K
JIPYyTy, TO MPOU3BOJICTBO BBICTYIUT MPOCTO Kak TpyA. CaMoe MpocToe ompeaesieHue Tpyaa -
JESTENIbHOCTh YENIOBeKa C LIEIbI0 CO3JaHUsl MPEIMETOB, KOTOPbIE YAOBIETBOPSIOT T€ WU
MHBIC €r0 IOTPEOHOCTH, T.€. CO3JaHMUsI HOBBIX ITOTPEOUTEIbHBIX IIEHHOCTEH (0J1ar).

DKOHOMHKA - 3TO COBOKYIMHOCTb YKOHOMUYECKHX OTHOILIEHUN MEXAY JIOJbMH, BO3-
HUKAOIIUX B MPOIIECCe MMPOU3BOJICTBA, paclpeaesieHusi, 0OMeHa U MOTPEOICHUS XO3SICTBCH-
HbIX Ounar [1, 4]. Tako# MoaAX0/] K 9KOHOMHKE UCXOIUT U3 TOTO, YTO OHA MPEICTABIISIET COOOi
polecc MpeoOpa3oBaHMs UMEIOIINXCS B PACTIOPSHKCHHUH OOIIECTBA OTACIBHBIX XO3SICTBECH-
HBIX PECYpPCOB B MPOAYKIIHIO, KOTOpas JOJKHA yIOBJIETBOPATH, KaK IMPOU3BOJICTBEHHBIE, TaK
Y HETIPOM3BOICTBEHHBIE MOTPEOHOCTH OOIIECTBA U €0 YJICHOB.

Cy1iecTByeT HECKOJIbKO KAY€CTBEHHO OTJIMYHBIX APYr OT Jpyra TUIIOB COLHUAIBHO-
YKOHOMHYECKUX OTHOIMIEHUH. HekoTopble M3 HHUX yXe YIOMHHAIWCH: PAHHEIICPBOOBITHEIE,
NO3HENIepBOOBITHBIC, paboBiaaenbyeckue, Kanurtanuctuyeckue [3]. B uaeane commanbHo-
YKOHOMHYECKHE OTHOIICHHSI TOTO WM WHOTO THIA 00pPa3yIOT LEJIOCTHYIO CHUCTEMY - OOIie-
CTBEHHO-9KOHOMMYECKUH (COIMOIKOHOMHUYECKHIA) yKIIa.

Kaxnas cucrtema counuanbHO-dKOHOMHUYECKHUX OTHOIICHWA OJHOTO OIPEACICHHOTO
Tumna (0OLIECTBEHHO-DPKOHOMUYECKUH YKJIa/1) MPEeACTaBIseT cOO0N BHYTPEHHIOIO CTPYKTYPY
mporecca MpoOu3BOACTBA, 0COOYI0 00IIECTBEHHOO (OPMY, B KOTOPOH OCYIIECTBISETCS TPO-
[[ECC CO3MJIaHusl MaTepuaibHbIX Onar. [Ipou3BoICTBO MaTepHalbHBIX Oyar Bcerja mpoucxo-
JIUT B OTpeIeIeHHOM obIecTBeHHOM Gopme [5, 6].

Boigensitor B pa3BUTUM OOIIECTBA TPU SKOHOMHUYECKHE CHUCTEMbI (CTyNEeHH oOIie-
CTBEHHOT'O Pa3BUTHS): JOUHIyCTpHalbHOE (arpapHoe) oOIIecTBO, HHAYCTPUAIBHOE U TOCT-
UHAYyCTpUaabHOe, Tabmuna 1.

Tab6nuna 1 - TUIIBEI DKOHOMHYECKUX CUCTEM

DKOHOMHYECKHE CUCTEMBI (CTYIIEHU Pa3BUTHSI OOIIECTBA)
OMHAYCTpHUANbHAs [TocTtunnycrpu-
Kpurepun Howmnyctp WNunycrpraneHas AYCTP
(arpapHas, 103KOHOMHU- asbHas (IOCTIKO-
(3xOoHOMUYECKAsT)
Yyeckas) HOMHYECKAs)
Tun cpencts npo-
Pyunbie opynus tpyaa MatnHbt NudopmaTtuka
W3BOJICTBA yd pyaus TPy op
I'maBHas cdepa
HSKOHOMHUKH (BEdy- Cenbckoe X0341CTBO HNunycrpus Hayxka
U CEKTOP)
MarepuanbHsle (Jie-
MotuBauus Tpyna | Tpaauiuu, BHEIKOHO-
HEKHbIE) HHTEPECHI,
(4TO CTUMYIUPYET | MUYECKOE TIPUHYK/IE- TBopuecTBO
SKOHOMMYECKOE MPH-
NEeSATEIbHOCTD) HUE K TPpyAY
HYXKJICHHUE K TPYAY
Tun obmecTBeHHO- | TpaauIMOHHBIN, MATpH- | DKOHOMUYECKUA, pa- | ColMansHO TBOp-
IO 4YeJIoBeKa apXaJbHbIN YEJIOBEK IIMOHAJTBHBIA YEJIOBEK | YECKHH YeIOBEK
INocmoncTBytomas CoOcrBennuku 3emiu (pa- | COOCTBEHHUKH Ka- CoOCTBEHHHUKHN
colMajbpHas rpymnmna | OoBIaienblpl, heonaabl) | murTaia nH(popManuu
Jlnmuti Wit
Pyt 3emuist Kanuran Nudopmanus
pazButue (HakTop
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B nounaycrpuajbHOM (arpapHoM) o01uecTBe MPOU3BOAUTENb OMOJOTHUYECKH CBS-
3aH C 3eMJIEH M NTOTOMY YeJIOBEK BKIIOYECH B OMOJIOTMYECKUH LIUKI MPHPOIsl. MecTo Hemo-
CPEICTBEHHOTO MPOU3BOJUTENS B MPOU3BOJACTBE, €ro (YHKIUU U LIETH POU3BOJCTBA OIpe-
JeTISIOTCS. COOCTBEHHUKOM 3eMiid. [IpOoM3BOACTBO B 1IEJIOM HATypajbHOE M TPAAMIIMOHHOE.
YenoBek JUYHO 3aBHCHUT OT €CTECTBEHHBIX CHJI IPUPOJIBI U Pa3BUBAETCS B paMKaX 3aMKHYTO-
r'0 KOJUIEKTHBA (paboBIagebuecKoro Wi (peogaabHOro X035HCTBa).

HNuaycrpuajibHoe 001eCTBO BO3HHMKIO C HAvyajaoOM IMPOMBIILICHHOW PEBOJIOLMU U
M3MEHEHHEM POJIM YeJIoBeKa B Mpou3BojacTBe. CyTh U3MEHEHHUS POJIM YEJOBEKa — B €r0 JINY-
HOM IOpUIUYECKON HE3aBHCHUMOCTH M B DKOHOMUYECKOW 3aBUCHUMOCTH OT COOCTBEHHHKA Ka-
nutaia. ToBapHO-ICHEKHBIE OTHOIICHUS TPHOOPETAIOT BCEOOLIHI XapaKTep, a 3aBUCUMOCTh
YyeJloBeKa OT €CTECTBEHHBIX CHJI MPUPOABI U OT CBOEH (u3mueckoil cuibl ociadeBaeT (ee 3a-
MEHSET TEXHUKA).

B stux ycnoBusx Bce 0osiee BaKHBIMH CTAHOBSITCS MPOOJIEMBbI PAIllMOHAIBHOTO HC-
MOJIb30BAHUSL PECYPCOB, HAYYHOH OpraHU3alluK TPYy/Ja, Pa3BUTUSL CUCTEMbI YEIOBEYECKUX OT-
HOILIEHUH B POU3BOCTBE.

[ocTunaycTpuanabHoe 001ecTBO Bo3HUKaeT ¢ HauamoM HTP, korna nayka mpeBpa-
[IaeTCsS B HEMOCPEACTBEHHYIO MPOU3BOIUTENBHYIO CHITy oOmiecTBa. LleHTp X03siicTBEHHOM
JeSITeIbHOCTH TIEPEHOCHUTCST B HEITPOU3BOICTBEHHYIO cdepy — chepy ycmyr. HoBbie TexHOII0-
TUH MPUBETHN K PEBOJIONUH B chepe TeIeKOMMYHUKAIWA. 3HaHUS U UH(OpMALIs CTAaHOBSITCS
CTpaTeTUYECKUMHU pecypcaMu. JIMYHOCTh YelloBeKa BBICTYIAET CAMOIIETBbIO O0IIeYeIoBeye-
CKOT'O Pa3BUTHS U IJIaBHBIM OpyueM mporpecca. Kaxaplii uenoBek mpruoOpeTaeT noAIuHHYO
CBOOOTy, BBICOKYIO CTETIEHb CAMOCTOSATEIBHOCTH, a TPy MPUOOPETAaeT TBOPUYECKHI XapaKTep.
BozHukaet HOBBI TUI YeIOBeKa — CBOOOAHAS UHANBUAYAIBHOCTh, TBOPUECKUI YEIIOBEK.

MeHsUIHCh UCTOPUYECKHE SITOXH, TPOMCXOAMIIO JBIKEHHE OT OJHOU (popMarmu K apy-
roi. Kaxknast HoBast CTyneHb COIMAIbHO-DPKOHOMHUYECKOTO Pa3BUTHsI OCHOBHIBAJIACh HA HOBOU
TeXHUUECKOH 6aze. OmbIT pa3BUTHS OOIIECTBA MTOKA3aJ, YTO YPOBEHH HCIOIB3yEMBIX TEXHOJIO-
I'Mii OKa3bIBaeT BIMSHHE, IIPEKIE BCETO, HA SKOHOMUKY, TaK KaK OHU SIBIISIIOTCS OCHOBOM MHIY-
CTpHAIBHOTO 00IIecTBa [3, 7]. DKOHOMHUYECKHE HOBAIIUU U TIEPEMEHBI HETTOCPEACTBEHHO 3aBH-
CST OT HOBOM TE€XHOJOIMU. Tpuasia: Mpou3BOJCTBO, TEXHOJIOTUU U HKOHOMHUKA 00pa3yroT HO-
BYIO COLMAITFHO BAKHYIO KaTETOPHIO Ka4eCcTBa KU3HH — 0J1arocoCcTosiHre, Mpo Kotopoe [lyTiH
B.B. cka3au: - «Ecnu HCXOQUTh U3 TOTO, YTO IJIaBHOE, YTO MbI JIOJDKHBI CJIEJIaTh Pa3HbIMU CIIO-
co0aMu B X0JIe pealTM3aliy HAIIPOEKTOB, — 3TO JOOUTHCS MOBBIIICHUS TTPOU3BOAUTEILHOCTH
TpyJZla ¥ Ha 3Toi 0a3e pemaTh BOIPOCHI, CBA3aHHbIE ¢ OiarococTosiHueM Poccun, To, KOHEUHO,
OJIHA U3 KITFOYEBBIX MPOOJIEM — POCT MPOU3BOAUTEILHOCTH Tpyna» [8].

Tonbko U3MeHeHus B 00J1aCTH TEXHOJIOTUU BEIYT K HEOrPaHUUEHHOMY pOCTy P dek-
TUBHOCTH MPOM3BOJICTBEHHOIO Iporiecca. TeXHOJOrus - OCHOBHAs YacThb HPOM3BOJICTBA,
HETIOCPEACTBEHHO PEIIaloNIas 3a/1a4y BBITyCKa MPOIYKIINH, JKOHOMHKA — BCIIOMOTaTeIbHAs
4acTh MPOM3BOJICTBEHHOI'O IMPOLIECCa, BHIMOJIHSAONIAS (QYHKIMN YIpaBiIeHUs U oOecreyeHus
TEXHOJIOTUHU BCEM HE0OX0uMbIM [9].

Ha 3ToM 0CHOBaHUU MOXHO YTBEP)KJaTh, YTO TEXHOJOTHSI — OCHOBHOE 3BEHO IPOU3-
BOJICTBEHHOTO TIpoliecca. B Heil KpoeTcsi HCTOYHHK pocTa OOMECTBEHHOTO OJIarOCOCTOSTHUS.

Huxkakast 5JKOHOMHKA HE CMOXET 00€CIeUUTh BBITYCK KOHKYPEHTOCIIOCOOHBIX TOBApOB
Ha 0a3e ycTapeBIIel, MaJOMPOU3BOIUTEIILHON TEXHOJIOTHH. YCHEXH SKOHOMHUKU HaIPsIMYIO
CBSI3aHbI C YPOBHEM 3HAHUM O TEXHOJIOTHH MPOU3BOJICTBA, a TAKXKE C YMEJBIM MX HCIOJIb30Ba-
HueM. Ha XI cwe3ne Poccuiickoro coroza pektopoB Poccuu [TyTuH mogyepkHyIl, 4TO HYXEH
TEXHOJOTn4ecKuil mpopbIB. «Eciau Oyayiiee 3a TeHOMHBIMU TEXHOJOTUSAMH, 3a «IM(poii» 1 3a
MCKYCCTBEHHBIM HHTEIIEKTOM, 32 pPOOOTOTEXHUKOW, €CITM Oy/ayIlee Ha CThIKE HAyYHBIX 3Ha-
HU, ecii Oyyiee 3a NpupoIono100HBIMH TEXHOJIOTUAMH, TO HY>KHO MOJyMAaTh - a KaK HyX-
HO U K Y€MY HYXXHO TOTOBUTh TaKOTO ClieluanucTay - 3akiaouni [lytun. [10].

Takum 00pa3oMm, U3MEHEHHs B 00JIACTH SKOHOMMKH MPOU3BOJICTBA MO3BOJISIOT MOBBI-
cuTh 3((HEKTUBHOCTH POU3BOJICTBA, HO TOJBKO JIO TPE/eNa, HAllaraeMOTro BO3MOKHOCTSIMHU
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cymiectByroiei rexronoruu [5]. Ha pucynke 1 moka3aHbl OCHOBHBIE CBS3H MEKIY 0a30BbIMU
MOHSITHSIMH «IIPUPOJIA, OOIIECTBO, TPOU3BOJICTBO M SKOHOMHKA.

Takum 06pazom, IPOJYKTUBHOCTh OOIIECTBEHHOTO MPOU3BOJICTBA 3aBUCHUT OT IPUMeE-
HIEMOU B IMPOU3BOACTBEC TCXHUKHU, TCXHOJIOTUU U OT APYIUX BOSHHUKIIUX B IIPOLCCCC Pa3BU-
Tus obuiectBa GpakropoB. Ho oHa 3aBHCUT U OT TeX MPUPOIHBIX YCIOBHI, B KOTOPBIX COBEP-
IaeTCsl TMpoLecC OOIIECTBEHHOTO MpPOM3BOJCTBAa. Korma jronu 3aHUMaroTcs coOuparenb-
CTBOM, OXOTOH U PbIOOJIOBCTBOM, TO KOJIMYECTBO JOOBIBAEMOT0 UMHU MPOIYKTA OIpEIesieTcs
HE TOJIBKO TEXHUKOW M BPEMEHEM, 3aTpaulBaeMbIM Ha paboTy, HO ¥ TEM, HACKOJIBKO OOTaThl
npuUpoaHbIe pecypchl. [Ipu 0AHOM U TOM k€ YpOBHE TEXHUKHU, HO B PA3IMYHBIX MPUPOTHBIX
YCJIOBUSX MPOJYKTHBHOCTH OOLIECTBEHHOTO IPOU3BOJICTBA MOXKET OBITh pa3Hou [3].

bnarococrosgumne €| DKOHOMHKa

L

ObmecTBO —# TexHomorun (3 IIpousBoacTBO

NG v |
MIPpUPOAOIOIB30BAHNC
) v

TIpHPOIOOGY CTPONCTBO [ | JKOKPH3HC

IPIPOTIA - Ly| Yenopex

PI/ICYHOK 1. CBs3u MCKIOY 0a30BBIMH MTOHITUSIMH «Ipupona, O6IJ.I€CTBO, MMPOU3BOJACTBO
U 3KOHOMHKa»

[Ipupoanbie pecypchl MOTYT MCIOIb30BaThCSl HE TOJIBKO B KaU€CTBE MPEIMETOB TPY-
Ja. 3eMils, HallpuMep, B 3€MJICACIINU BBICTYNAET HE TOJBKO KaK MPEAMET TPYAd, HO M KaK
CpEICTBO TpyJa. TeM caMbIM OHa CTAaHOBUTCS 3JIEMEHTOM IPOU3BOIUTENBHBIX cuil. [IpeBpa-
IIEHUE 3€MJIU B CPEJICTBO TPYAA U €€ BKIIOYEHHE B COCTAB MPOU3BOJAUTENIBHBIX CHII OBLIO pe-
3y/lIbTaTOM HCTOPUYECKOro pa3BUTHs. Vcmonp3oBaHue 3eMiM B KauecTBE CpeICTBa TPYHa,
6eccropHO, €CTh M0Ka3aTellb Pa3BUTUS POU3BOIUTEIbHBIX CHIL.

Ho ectecTBeHHOE m1010pOAKEe 3eMJIU - Aap MPUPOABL. A OT ATOrO Aapa B 3HAUUTEINb-
HOW CTENEHM 3aBUCUT NPOJYKTUBHOCTD 3€MJIEIEIBYECKOr0 Mpon3BoAcTBa. IIpn oqHOM U ToM
e CEeJIbCKOXO35UCTBEHHON TEXHUKE, OJTHUX U TeX K€ TEXHOJOTUSAX 3eMJIeIEus, IPU OJUHA-
KOBOM KOJINYECTBE BpPEMEHH, 3aTPaylMBacMOM Ha TPYJ, NMPOIYKTHBHOCTb OOIIECTBEHHOI'O
MIPOU3BOJICTBA B OOIIECTBE C MJIOJOPOAHON MOYBOM MOXET ObITh HAMHOTO BBILIE, YeEM B 00-
IIECTBE, /1€ IPUPOIHBIE YCIOBUS XYXKE.

Ho neno He TOabKO B MPUPOIHOM ILIIOJOPOJIMHU 3eMIIM. B OHMX permoHax moysa 00-
pabaTbIBaeTCs JIETKO, B JPYTUX 3TO TpeOyeT OONBIINX YCHJIUN M 3HAYMTENbHO OOJIBIIE Bpe-
MeHH. [IpoayKTHBHOCTH OOIIIECTBEHHOTO MTPOU3BOJICTBA 3aBUCHUT U OT KiiuMmaTa. CylecTByIOT
TaKue PErvoHbI (TPONMUKU M CYOTPOMMKH), B KOTOPBIX 3eMJIeJIeNIbYeCKUE PAOOThl BO3MOXKHBI
KpYTJIbIN TOJ], TJI€ B T€YEHHE 3TOT0 MepHojia BpeMEHH coOupaeTcs ABa, a TO U TpH ypoxkas. B
JPYTUX kK€ pernoHax (yMepeHHbI! MosC) 3emiie/iebuecKasi akTUBHOCTh OTpaHUYeHa Ompere-
JICHHBIM CE30HOM: TaM OOJIbIIIE OJJTHOTO YPO’Kasi B TOJT HOJYYUTh HEBO3MOXKHO.
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Uccnenoatens CemenoB H0.U. [3] cumraet, 40 HEOOXOAUMO pa3inyarh B MPOAYK-
TUBHOCTH OOIIIECTBEHHOTO MPOM3BOJICTBA JIBE OCHOBHBIEC cocTaBisitone. OHa U3 HUX - pe-
3yJIbTaT COLUAIBLHOTO, HCTOPUUECKOTO pa3BUTHUs. Jpyras - nap npupoabl.

YpoBeHb BO3AEHUCTBHS YEIOBEKA HA OKPYXKAIOIIYIO CPEy 3aBUCUT B IIEPBYIO OYEPEb
OT TEXHHYECKON BOOpYXeHHOCTH oOmiecTBa. OHa ObUTa KpaliHe Majia Ha HadajdbHBIX 3Tarax
pa3ButTus denoBedecTBa. OAHAKO € pa3BUTHEM OOILECTBA, POCTOM €ro MPOU3BOIUTENIBHBIX
CWJI CUTYyallusi U3MEHWJIACh KapJAUHAJIbHBIM 00pa3oM. B3zaumMooTHOLIEHUS! TPUPOIBI U 001IIe-
CTBa HEJb3d paccMaTpuUBaTh BHE NPOTUBOPEUUH, HEN30€KHO BO3ZHUKAIOUIMX M CYLIECTBYIO-
HIMX MEXAy HUMH. VICTOpUS COBMECTHOTO CYHIECTBOBAHMSI Y€IOBEKA U MPHUPOAbI IMPEICTaB-
JsieT co0oii eIMHCTBO JABYX TeHAeHmii [11].

Bo-nepBbIX, ¢ pa3BuTHEM O0O0IECTBa M €ro MPOU3BOAMUTEIBHBIX CHJI TMOCTOSIHHO U
CTPEMUTENBHO PAaCHIMPSAETCS FOCIOJACTBO YeJoBEKa Haa npupo1oil. CeroHs 3T0 NpOsIBIISIET-
sl y’Ke B TJIaHETapHOM MaciiTade.

Bo-BTOpBIX, MOCTOSIHHO YIIIYOJSIOTCS MPOTHBOPEUHS, AUCTAPMOHUS MEXIy YeIoBe-
KOM U IIPUPOJOH, PUCYHOK 2.

[IPUPOJIA
JUIsl pa3BUTHS OOIIECTBA YBEIUIMBACT | & =>| TpPE0CTaBISCT )KU3HECHHBIC IPUPOIHBIC

00BEMBI IPUPOJIONIOIB30BAHMS pecypesl

OCBAMBAET NPUPOLLY «BITIYOb» Ha MHUKPO- (& 3| BIWACT Ha PA3MENICHUE NPOU3BOATEN -

YPOBHE HBIX CHJI M CIIELMATA3AI[MI0 SKOHOMHUKH

pa3BUTHE 00IECTB HHTEHCHPHULIUPYET

< YCKOPSET WM 3aMEUIAET Pa3BUTHS [IPO-
UCIIONB30BAHMS IPUPOIHBIX PECYPCOB
9] WU3BOJUTEIBHBIX CHII
OOIIIECTBO BIMSET HA CTPYKTYPY OKpYKa-
ot IPHPOHOM CpesTB! < YHUYTOXKAET PE3YIIHTATHI YEJTOBEKA UIIU
- TOPMO3UT Pa3BUTHS OOIIIECTBA

BBIHYK/ICHHO, & TEIIePb OCO3HAHHO BOCCO- ¢ N OPMHUPYET H pa3BUBAET OBIIECTBEHHOE

3/1aeT HapyIIEHHAs IPUPOIa CO3HAHMUE

v
OBILECTBO

Pucynok 2. B3aumMooTHOIIEHHS TPUPO/IBI M 001IIeCTBA

Bo3zaeiicTBue dyenoBeka Ha OTAENIbHBIE YAaCTH BHEIIHE MOKOPHONH M MUPHOW MPHUPOIBI
OJTHOBPEMEHHO OKa3bIBaeT BJIUSHUE, MPUYEM HE3aBHCHMO OT BOJHM JIIOJICH, U Ha JIPyTUe €e
COCTaBIsIONINE. Pe3ynbTaThl OTBETHOM peakliy 4acTo OBIBAIOT HETIPEACKA3yeMbl, OHU TLIOXO
MOJJTAI0TCS TPOrHO3UPOBaHUIO. YelloBek pacraxrBaeT 3eMJII0, TIOMOTasi pOCTY MOJIE3HBIX MY
pacTeHuii, HO U3-3a OUIMOOK B 3€MJICJICIIMH CMBIBAeTCS TUIOOPOIHBIN ciioi. BripyOka siecoB
MOJT CEIbX03YTO/bsl JHILAET MOYBY JOCTATOYHOTO KOJMYECTBA BIIArM, U B pe3ysbTaTe IMOJI
BCKOpE JIENAI0TCS OECIUIOHBIMHU.

HUrnopupoBanue 4eI0BEKOM IEJIOCTHOTO JUATEKTHIECKOTO XapaKTepa MpUpOIbl TPH-
BOJUT K OTPUIATEILHBIM MOCIEACTBUAM KakK JJisl Hee, Tak U Juist obmectBa. O0 3TOM B CBOE
BpeMs mpo3opinBo nucan @. Durensbce: «He Oynem, ogHAKO, CIUIIKOM 000JIBIIATHCS HATUMHA
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nobenaMu HaJl MPUPOIOH. 3a KaXKIYI0 TaKyto mo0eay oHa HaM MCTHUT. Kaxkaas u3 3Tux mooesn
UMEET, MpaBJa, B IEPBYIO OYEPEb TE MOCIEACTBHSI, HA KOTOPHIE Mbl PACCUUTHIBAJINA, HO BO
BTOPYIO M TPETHIO OYEPEb COBCEM ApPYyrue, HeMpeABUACHHbIE MOCIEICTBUS, KOTOPbIE OYECHb
Y4aCcTO YHHUYTOXKAIOT MOCIIECTBUS MEepBhIX» [12].

[leyanpHasi peanbHOCTh CETOJHSIIHETO AHS - 5TO OOMENEBINE MOCIe BRIPYOKH JIECOB
PEKH, 3aCOJICHHbIE B pe3yJbTaTeé HErPAaMOTHOI'O OPOIICHUS U CTABIIME HETPUTOJHBIMHU IS
3eMJIeIeTUs OIS, BhICOXIINE MOPsI (ApalibCKOE) «030HOBAs AbIpa» U T.II.

OTpunarenbHbIM Kak Uil IPUPOJBI, TAK U i1 O0IIECTBA CTAHOBUTCS OeCIiepeMOHHOE
BMEIIATEIHCTBO YEJIOBEKAa B OKPYKAIOIIYIO Cpely B HAIIM JTHU, MO0 MOCIEACTBUS €ro M3-3a
BBICOKOTO YPOBHSI Pa3BUTHUS POM3BOIUTEIBHBIX CHJI 3a4acTyl0 HOCAT yXe TI00anbHBINA Xa-
paKkTep U MOPOXKIAIOT TTI00ATbHBIE YKOJIOTUYECKUE MTPOOIIEMBI.

CerotHst SKOJIOTUYECKYIO CUTYAIMIO B MHPE MOXKHO OXapaKTEPU30BaTh KaK OJHM3KYIO K
kputndecko. Eme B 1972 r. IlepBas Kondepennuss OOH mo okpyskatomieii cpene odummansb-
HO KOHCTAaTHUpOBAJIa HAJIMYKME Ha 3emiie TTI00aIbHOTO YKOJIOTUYECKOTO KpH3uca Beeil Ouocde-
pbl. CerofHsa HaJIHIIO YK€ HE JIOKaJIbHbIE (PETMOHAJIBHBIE), a TNI00ATbHbIE (BCEMUPHBIE) IKOJIO-
THYECKHE MPOOIEMbI: YHUUTOXKEHBI M TPOJIOIDKAIOT YHUUTOXKATHCS THICSYN BHIOB PACTCHHN H
JKUBOTHBIX; B 3HAYUTENBHOM Mepe HCTpeOJIeH JECHOM MOKPOB; CTPEMHUTENBFHO COKpAIaeTCs
MMEIOIIMICS 3a11ac MOJIE3HBIX MCKOMAEMBIX; MUPOBOM OKEaH HE TOJIbKO MCTOLIAETCS B Pe3yJib-
TaTe€ YHUYTOXKEHUS JKUBBIX OPraHU3MOB, HO M MIEPECTAET OBITh PETryNIATOPOM MPUPOAHBIX MPO-
1IECCOB; aTMoc(epa BO MHOIMX MECTaxX 3arps3HEHa JI0 MPEeibHO JOIMYCTUMBIX HOPM, YUCTBIN
BO3AyX CTAHOBUTCS JAePHUIMTOM; Ha 3emiie MPAKTUYECKH HET HU OJHOTO KBaJpaTHOrO METpa
MIOBEPXHOCTH, /1€ Obl HE HAXOJIMJIOCh UCKYCCTBEHHO CO3/IaHHBIX YEJIOBEKOM 3JIEMEHTOB.

Bosnukia emie ogHa HeBeoMas paHee npodjiemMa — 3KOJIOTHS U 3J0POBBE YEIIOBEKA.
3arpsisHeHHE aTMOC(ephl, THAPOCHEPHI U MOYBBI IPUBEIN K POCTY U U3MEHEHHIO CTPYKTYPHI
yenoBedecknx 3aboneBaHuil. [losBnstoTCs HOBbIE OO0JIE3HHM, MPUHECEHHBIE UBUIM3AIUCH:
aJjyIeprudeckue, JiyueBble, TOkcuueckue. [IpoucxoaiT reHeTuueckue N3MEHEHUs B OpraHM3-
Me. CBepXBBICOKMI PUTM KHU3HU U HH(POPMALIMOHHBIE NTEPErPy3KU MPUBEIH K TOMY, YTO KpH-
Basi CEpJIEYHO - COCYAUCTHIX, HEPBHO-TICUXUYECKUX, OHKOJIOTHYECKUX 3a00JIeBaHUN clenana
PE3KUil CKauOK BBEPX.

KaxoBsl %e nmyTu penienus skojgorudeckux npodnem? Ilpexnae Bcero, cieayeT nepei-
TH OT MOTPEOUTENBCKOr0, TEXHOKPATHYECKOTO MOAX0Ja K MPHUPOJie K MOUCKY TapMOHHUH C
Hero. [[s 3Toro, B 4acTHOCTH, HEOOXOAUM psiJl LI€JICHANPABIECHHBIX MEp 0 3KOJIOrH3aluu
IPOM3BOJICTBA, TPUMEHEHUE MTPUPOJOCOEPETAIOINX TEXHOJIOTHI U MPOU3BOJICTB, 00513aTENb-
Hasl 9KOJIOTMYEcKas 3KCIEepTH3a HOBBIX MPOEKTOB, a B Hjeaje — CO3JaHHe Oe30TXOTHBIX
TEXHOJIOTUI 3aMKHYTOTO LIMKJIa, O€3BPEAHBIX KaK JUIsl IPUPOJBI, TaK U IS 3I0POBbsI UeJIOBe-
ka. Heo0X0oauM HEeyMOTUMBIH, KECTKUH KOHTPOJb 3a MPOU3BOACTBOM NMPOJYKTOB MUTAHUS,
YTO YK€ OCYIIECTBIISICTCS BO MHOTHX IIMBUJIM30BaHHBIX CTPAaHAX.

Kpome TOro, HyXHa NOCTOsSHHasi 3a00Ta O MOAJEPKAHUM JAWHAMMYECKOTO pPaBHOBECHS
MEXTy TIPUPOION U YeNToBeKOM. YenoBeK JOKEH HE TOJILKO OpaTh y MPUPOIbBI, HO M OT/IaBaTh €i
(mocazku J1ecoB, pelOOpa3BeIeHUEe, OPraHU3alMsl HAlIMOHAIBHBIX TAPKOB, 3aIIOBEJHUKOB U T.I1.).

Jpyroit Mepoii, HarpaBJIeHHON HA yJIy4lIeHHE B3aMMOOTHOIICHUI Y€JI0BEKa U ITPUPO-
I, SIBJISIETCSI pa3yMHOE CaMOOTPaHMUYEHHE B PACXOJOBAaHUHU NPHPOHBIX PECYPCOB, OCOOEHHO
HHEPreTUIECKUX UCTOUHUKOB, MMEIOIINX JUTS )KU3HHU YElIOBEYECTBA BaXKHEHIIIee 3HAUCHHE.

B oOmiecTBe 3KOJI0rMYECKOro CO3HAHUS HEOOXOIMMO MOHUMAaHUE MPUPOAbI KaK JpY-
roro CyIIecTBa, HaJl KOTOPHIM HEJb3s BIACTBOBATh 0€3 yiepOa ajs ceds.

DKonornyeckoe o0ydeHHEe M BOCIUTAHUE B OOIIECTBE JOJHKHBI OBITH MMOCTaBJICHBI Ha
roCyJapCTBEHHBIN YPOBEHB M MPOBOAUTHCS C paHHEro AercTBa. C OOJIbIINM TPYIOM, COBEpILIAs
MYYUTENIBbHBIE OIMIMOKH, YeJIOBEYECTBO MOCTENIEHHO BCE OOJIbIIIE HAUMHAET 0CO3HABAaTh HEO0XO-
JMMOCTB ITEPEX0/1a OT MOTPEOUTEIHCKOTO OTHOIIEHHUS K IPUPOJIE K TapMOHKH C Hel. [5, ¢. 89].

B 1993 rogy N.I'. Tansmuna, A.U. I'onosanos, W.I1. Aiinapos (MI'VII) [10] BBenu
MOHITHEM «IIPUPOI000YCTPONCTBO», KOTOPBIE CTAJIO OOILEPUHITHIM HAallpaBJIeHUEM B 00pa-
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30BaTENIbHOM IIPOLIECCE, TIe «IIO3HAIOTCS O0IIMe 3aKOHOMEPHOCTH CO3JAaHUS M yIpaBICHUS
0COOBIMHU TEXHO-IIPUPOJHBIMU KOMILIEKCamMu» [1].

B nousaTHe «pupoao00ycTpOHCTBO» BKIIOYAETCS U BOCCTAHOBIIEHHWE CBOWCTB, KOM-
MOHEHTOB TPUPOBI, HAPYIICHHBIX MPU HCIIOJIB30BAaHUH (TIPU CTPOUTENBHBIX paboTax, mpu
J0ObIUE TOJIE3HBIX HCKOMAEMbIX), BOCCTAHOBJIEHHE BOJIHBIX PECypCcoB, 60ph0a CO CTUXUNHBI-
MH OencTBusiME (CyXoBeH, pa3mbIB, 3aToruieHue u T.1.) [11]. OqHuM U3 OCHOBHBIX pabo4mx
«UHCTPYMEHTOB» MPHUPOA000YCTPOICTBA ABIIACTCA MHKEHEPHOE OOYCTPONCTBO TEPPUTOPHUIA,
KOTOPOE MMEET CBOEH LIEIbI0 MPOEKTUPOBAHUE, CTPOUTENIBCTBO M AKCIUIyaTallMl0 YCTOWYHU-
BBIX CJIOXHBIX HHKEHEPHO-TEPPUTOPUATILHBIX CHCTEM.

Takue WHXEHEPHO - NPUPOJIHBIE KOMIUIEKCHI 32 CUYET CO3[JaHUs I[PUPOJHO-
UCKYCCTBEHHBIX 0ajaHCOB OyIyT cOmpsraTh NpUpPOAHbIE chepbl U TeXxHOchepy, OT KOTOPOi
YeJIOBEK OTKAa3aThCs YXKE HE MOXKET.

Ceromusi mpupo000yCTPONUCTBO O0YCIOBICHO HE TOJIBKO TPAJAWLMOHHBIM MPUPOIO-
nosib3oBaHueM. Ero Bce Oosbiie u 6osbiie TpeOyeTcs ¢ pa3BUTUEM YPOAHU3UPOBAHHBIX TEP-
pUTOpH (YTUIM3alKsl OTXOJIOB, CTOYHBIX BOJ, BO3IAYIIHOTO M MOYBEHHOTO 3arps3HEHUs U
T.J1.), OCOOCHHO MeramnoimucoB. T.e. eciu paHblle ObUIO MPUHSATO PEelIaTh OTJCNIbHbIC, HE CBS-
3aHHBIE 3aJ]aud, TO CEroJHs OOBEKT MPHUPOAOOYCTpOICTBAa - OOJNBIINE HHKEHEPHO-
IPUPOJIHBIE CII0KHBIE MHOTOAUCHUIIIMHAPHBIE KOMILIEKChl. OIHOM M3 HACYIIHBIX COBPEMEH-
HBIX 3a/lad NpupoaoOycTpOiCTBa SIBISETCS CO3JaHUE HPUPOIOYCTOWUYUBBIX JaHAMIA(TOB,
BO3BpallleHUE Ha3aJ] B MPUPOJY CTOKOB BEILIECTBA M SHEPIrUU COBPEMEHHOW LUBUIM3ALUH,
OTJIMYAIOLLIEHCS BICOKOW SHTPOIUEH.
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THE RELATIONSHIP OF NATURE, SOCIETY, PRODUCTION
AND ECONOMY

The rapidly changing modern world often does not notice the emergence and growth
of environmental problems, environmental management. This is particularly evident in
the relations of nature and society. The article deals with the relationship between the
basic concepts of "nature, society, production and economy". It is known that Man is a
child of nature. At the same time from a social being. The emergence of society, the
development of production helped not only the personal formation of man, but sociali-
zation, exit from the biosphere to the global level. The most important tool of social
development was the economy, which linked many aspects of human life. The econo-
my is a set of economic relations between people arising in the process of production,
distribution, exchange and consumption of economic goods. It links a person in a soci-
ety, his role, purpose and position in that society. But social production, one of the
main factors of social welfare depends on the natural conditions in which the process
of social production. The development of production at an accelerated pace exacer-
bates the crises of environmental management. The environmental situation in the
world today is critical. A strategy of harmonious development of nature and society is
needed. Environmental management can be an effective tool.

Key words: nature, person, society, production, technologies, economy
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YAK911.8

Kepnes B. H., 1. c.-x. H., mpodeccop
IToasikoBa H. B., k. c.-X. H., IOIICHT
BopoHexckuii rocy1apCTBEHHBIN NEAArOrHYeCKUil YHUBEPCUTET

MOJEJIb YIIPABJIEHUSA PEKPEAIIMOHHbBIM
IPAUPOJIOIOJIb30BAHUEM BACCEHHA PEKH JTOH

Bomnpocs! Hay4HBIX OCHOB pEKpEaliMOHHOIO MPHPOIONOIb30BaHUs B CBSI3H C BCE Oosee
YCYTYOJISIOIIMMCS IKOJIOTUYECKUM KpHu3ucoM B Poccum, mpuoOpeTaroT 0co0yro akTy-
aJIbHOCTh U NPAKTUYECKYI0 3HAUUMOCTb JJIs1 pa3paboTKu U peanu3auuu 3QGEKTUBHBIX
YIPaBIECHYECKUX PEUICHUM B KOHTEKCTE YCTOMYMBOIO pa3BUTHs. PexkpeanmoHHoe mpu-
POJOIIONIb30BaHUE UMEET OTPOMHYIO COLIMAIBHYI0, JKOHOMUYECKYIO U IKOJIOTHYECKYIO
HAIPABJICHHOCTb M IIPEIOCTABIACT YEIOBEKY YCIYTH II0 BOCIPOM3BOICTBY 3J0POBBS.
BceneacrBue counanbHO-?KOHOMHUUYECKMX IpeoOpa3oBaHMil, Ha COBPEMEHHOM J3Tarle
pa3BUTHs OOIIECTBA, PEKPEALIMOHHbBIE TEPPUTOPUH, TPAJAULMOHHO UCIOJIb3YEMbIE LIH-
POKHMMH CIIOSIMU HACEJEHUS JUIsl OTAbIXA U IIPUEMIIEMBIE B MATEPUAIIBHOM OTHOILECHUH,
CTaJIM HEIOCTYIIHBI B CUIIY IPHOOPETEHNS UMU aBTOHOMHOI'O CTaTyca, YTO M MOCITYKH-
JI0 TOTYKOM K HE0OXOJMMOCTH pa3pabOTKU U UCCIIEI0BaHU BOIPOCOB YIPABIECHUs pe-
KpPEallMOHHBIM IIPUPOIOINONB30BaHUEM. B cTaThe paccMaTpuBaeTcs MOXENb YIPaBIc-
HUSI peKpeallMOHHbIM IIPUPOAOIOIb30BaHNeM B pamkax OacceiiHa p. [loH, Ha OcHOBe,
KOTOpPOM BO3MOXHO co3iaHue enuHoi denepaiibHOW reomH(POPMAllMOHHON CHCTEMBI
JUIsl Bcero OacceiiHa peKku, ¢ LENbI0 KOOPAMHALMM BCell JNalpHeWel AesTenbHOCTH
KOHKPETHBIX TPUPOJIONOb30BaTenel. Mcxoas U3 menocTHOCTH JaHAMAPTHOTO KOM-
IUIeKca BOJOCOOpa C €ro OCHOBHBIMHU CBOMCTBAaMH, KaK €IMHOM CIIOKHOOPTaHU30BaH-
HOHM, CaMOOpraHu3yloIeiics CHUCTEeMbl pa3paboTaHa HAay4HO OOOCHOBaHHAs MOJENb
yIIpaBJeHus NOAU(YHKIMOHAIBHONW KpYyrioroAuyHoil pekpeareid. CTpyKkTypa pekpea-
LUOHHBIX 3€MeNb B IPAHUIIAX UCCIETYEMOro paiioHa JOBOJIBHO Pa3HOOOpa3Ha M JaH-
11a() THO-TIJIAHUPOBOYHBIE PEIIEHHS IS KaKAO0T0 TUIA PEKPEAMOHHOTI0 00beKTa Oy 1yT
pa3nuuHbl. Pe3ynpTaThl aHaM3a, OCHOBAHHBIE Ha HAOJIIOJICHUSIX, TO3BOJIAT ONPEAETUTD
NOTEHLIMAl W  pecypcHylo 0a3y permoHa (BO3MOXKHOCTb  IPHPOJOOXPAHHO-
PEKPEalMOHHOTO  HCIIONB30BaHUS,  PEKPEAlMOHHYI0  KOM(OpPTHOCTh,  MEIUKO-
HKOJIOTUYECKYI0O OOCTAHOBKY, SKCIUTyaTallUOHHYIO, ICTETHUYECKYI0, KYJIbTYpOJOruye-
CKYIO, CPEI03aIUTHYIO [IEHHOCTb, IPOBEICHUE YKOHOMUYECKOHN KaJaCTPOBON OLIEHKH),
YTO Ha CTaJUU YNPABJICHUS MTO3BOJUT UCIOJIB30BaTh MOJYyYEHHbIE MaTEpPUAIIbI ISl pa3-
pabOTKH Mep MO PETMOHAIBHOMN MOJIUTUKE, a TaK K€ JJIs JTaHAmadTHO-TUIaHUPOBOYHBIX
MEpOIPUATHIA IO ONTUMHU3AIMN PEKPEAIMOHHBIX JIaHIA(PTOB.

KitoueBble cioBa: pekpealMoHHble JTaHAMAQThI, PEKPEAllMOHHOE IPUPOAONOIb30Ba-
HUE, CETh PEKPEaIlMOHHBIX 00BEKTOB, OacceiH peku JloH.

B cBs131 ¢ Bc€ Oosee ycyryOsonmmMcest 3K0I0rHYeckiuM Kpusrcom B Poccun, Hanbosee
aKTyaJIbHBIM B COBPEMEHHBIX YCJIOBHUSX, CTAHOBUTCSI TOMCK HOBBIX ()OPM NPHPOIOIOIb30Ba-
HUA. OHHOI;'I N3 OCHOBHBIX CTPAaTCTrHUYCCKHUX uenef/i, IIpu 3TOM OOJIDKHA ABJIATHCA IPUOPUTCT-
HOCTB /715 00IIleCTBa >KM3HEOOECTIeYMBAIOMINX (PYHKINUN TPUPOABI IO OTHOLIEHHUIO K IPSIMOMY
UCTIONIB30BAHUIO PECYPCOB, oOecreyeHrne OJarornpHuATHOIO COCTOSIHHUS OKpPYKaloIIel Cpeibl,
Kak HeO6X0)II/IMOFO YCJIOBHSA YIYUHICHUA Ka4€CTBA JKU3HHU U 3J0POBbs HACCIICHUA.

JInst JOCTHKEHUs JaHHOM LeNIM HeoOXO0qMMa pealn3alus IpUpoI0Noib30BaHus B KOH-
TEKCTEC YCTOﬁqHBOFO Pa3BUTHUA, BKIIIOYad SKOJOTHYCCKU 000CHOBAHHEIE METOABI UCIIOJIB30BaA-
HUSI 3€MEJbHBIX, BOJHBIX, JIECHBIX, MUHEPAJIbHBIX M JIpyruX pecypcoB. IlosTomy, Ha naHHOM
9TariC pasBuUTUA 06HI€CTBa, 0CO0EHHO AKTYAJIBHBIM SBJIACTCA M3YYCHUC MPAKTUYCCKUX BOIIPO-
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COB ()YHKIIMOHMPOBAHMSI U B3aUMOJCHCTBUSI IPUPOAOOXPAHHBIX U PEKPEALIMOHHBIX CUCTEM.

Jnst BopoHexxckoii 001acTi 0COOBI UHTEPEC C ATOM TOYKHU 3PEHUsI MPECTaBisieT Oac-
celiH peku JIoH, ¢ ero 10JMHHBIMU KOMIUIEKCAMH, I71e KOM(OPTHBIE C TOUKU 3pEHUs peKpearu-
OHHOI'O MPHUPOJONOIb30BAHUS KIMMAaTUYECKUE YCIIOBUS, B COYETAHUU C €CTECTBEHHBIMH YHHU-
KaJIBHBIMU JIaHAIAa(TaMu, MaMATHUKAMU HPUPOJbI, 3alIOBEIHBIMU TEPPUTOPHSIMH, OOBEKTaMU
UCTOPUKO-KYJIbTYPHOTO HACJIEANS, TUIPOMUHEPATbHBIMUA UCTOYHUKAMU I103BOJISIIOT OPraHU30-
BaTh MOJU(DYHKIHMOHATIBHYIO KPYIJIOrOAWYHYIO pekpeanuto. [Ipu srom HeoOxo1umo pazpaboTath
HAy4YHO OOOCHOBAHHYIO €IMHYIO IPOTrpaMMy MPUPOJIOINOIb30BaHMS B TpaHUIIAX OacceiiHa, uc-
XO/Is M3 LEJIOCTHOCTH JIaHIA(QTHOrO KOMILIEKCa BO10cO0pa ¢ ero OCHOBHBIMU CBOMCTBAMM, Kak
€IMHOM CII0KHOOPTraHU30BAHHOM, caMoopraHu3yoieiics cucreMsl [1]. CTpykTypa pekpeanon-
HBIX 3€Mellb B TIPaHUIAX HCCIEAYEMOro pailoHa JIOBOJBHO pa3zHOOOpa3Ha M JaHAIIA(THO-
IUIAHUPOBOYHBIE PEIICHHUS JUISl KAXKJIOTO THIIA PEKPEAIOHHOT0 00BbEKTa OYIyT pa3iiMyHBbI.

VYnpaBieHne peKkpealnoHHbIM IPUPOOIOIb30BaHUEM B pamkax OacceitHa p. JloH
MOYET CTPOMTHCA HAa OCHOBE CTPYKTYPHOH MOJENH, B KOTOPOH BBIACISAIOTCS OJIOKH, CO-
CTaBJIAIOLIME JIEMEHTBl METOAUYECKON 0a3bl U OTBevarollue 3a HaOJIACHUE, aHaIu3, Mpo-
T'HO3 U YIpaBJeHHUE (CM. PUCYHOK)

B cooTBeTcTBUM ¢ NpEJIOKEHHON MOJEIBI0, HA OCHOBE KOTOPOH CTPOUTCS BCSI CH-
CTeMa PEeKPEealnoOHHOTO MPHUPOIOIIONB30BaHMS B paMKax OacceitHa p. JloH, aHanu3 U oLeHKa
PEKPEALMOHHBIX PECYPCOB, KPOME Y4€Ta YCIOBUH, AOKHA BKJIIOYATh ONPEACICHUE YPOBHS
OCBOEHHOCTH; IIJIOLIA/IA PACIIPOCTPAHEHUS PECYPCOB; BO3MOXKHOCTh U PUTMUYHOCTD IKCITya-
TallK; HEOOXOAMMbIE MEPONPHUATHUS MO PEKYJIbTUBALMM U 0JIaroycTpoiCTBY; HEOOXOIUMO
YUUTBIBaTh TUI PEKPEALIMOHHON EATEIbHOCTU (TypU3M, CAHATOPHO-KYPOpPTHas peKpeanus u
ap.). CaHUTapHO-TUTHEHNYECKOE U CAHUTAPHO-TEXHUUYECKOE COCTOSTHHUE, pa3Mep TepPUTOPHH
MO3BOJIAIOT PETYJIMPOBATh MAcCIITa0bl PEKPEALMOHHOTO HCIOJIb30BaHUS, OCYLIECTBIISTh
(GYyHKLIMOHATIBHOE JIAHUPOBAHUE TEPPUTOPHH.

Jlnist yrpaBiieHUSI CEThIO PEKpEeallMoOHHBIX 0O0BEKTOB OacceitHa p. JloH HE0OX0aMMO
co3nanue enuHon denepanbHON reOMHPOPMALMOHHON CUCTEMBI Uil BCero OacceifHa pekH,
Ha OCHOBE KOTOPOHM OCYHIECTBIISIETCS KOOPAMHUPOBAHHME BCEH AANbHEUIIEH IEATEIbHOCTH
KOHKPETHBIX IIPUPOIOIIOJIB30BATEIEH.

Coznannie reonH(pOPMAIIIOHHON CHUCTEMBI JIOJDKHO MPOBOAWTCS HA OCHOBE JIAHIIIAQTHOIO
KaJlacTpa, IpH 3TOM SJIEMEHTApHBIMHU €IMHULIAMU UCCIIE/IOBAHUS B IpaHMIaX OacceiHa SIBIISIOTCS
BCE 2JIEMEHTHI PEKPEALIMOHHON CETH - OT/EbHbIE €CTECTBEHHBIE U aHTPOIIOT€HHBIE YPOUHILa, 00b-
€KTbI HCTOPUKO-KYIIFTYPHOTO HACIIE/IHS1, MH)KEHEPHAst, TPAaHCTIOpTHAst MH(pacTpykTypa u T. 1. [2, 3].

JlannmadTHBIN KagacTp BKIIOYAET UHTETPAIbHYIO OLIEHKY PEKpEalMOHHOW KOM-
(GopTHOCTH, KOTOpasi COAEPKUT KAaTErOpUU SKOJIOIrHYecKOi KoM(popTHOCTH (reomopdo-
JOTUYECKUE XAPAKTEPUCTUKHU, KINMAT, COCTOSIHUE aKBAJIBHBIX M TPAHCAKBAJIBHBIX KOM-
IJIEKCOB pYCEJl PEK, pacTUTEIbHOIO U )KMBOTHOTO MUPA, THAPOMHUHEPAJIbHBIX HUCTOYH -
KOB, TNeH3akHas BBIPA3UTENbHOCTH); SKOHOMHUUYECKOH KOMQOpPTHOCTH (TpaHCIOpTHas
UH(pPacTpyKTypa, HHKEHEpHasi UHPPACTPYKTypa, IUTHEBOE BOJOCHAOKEHHE U T. [I.).

TeppuropranpHas peanm3sanysi 3JKOHOMUYECKUX U 3KOJIOTHYECKUX MPUHLIUIIOB B BOIIPOCax
PEKPEAIMOHHOT0 MPUPOIONOIB30BAHNS I0JKHA CTPOUTCS HA OCHOBE BBIZETIEHUSI SKOJIOTMYECKOTO
KapKaca TEpPUTOPUH, COCTABHON YaCTbIO KOTOPOTO JIOJKHBI SIBIATHCS PEKPEALMOHHO - IIPUPOAO-
oxpaHHbIe 3eMId. [Ipy 3TOM SKOJIOTMUecKUil KapKac BBICTYAET Kak OCHOBHOM CIIOCO0 mojaepka-
HUSl TEPPUTOPUATIBHOIO AKOJIOTHUYECKOTO PABHOBECHS M KaK OJWH U3 BUIOB 3KOJIIOIMYECKON WH-
(bpacTpyKTyphl U JOIDKEH UMETh CTaTyC 0CO0O0TO THIA MPUPOAOOXPAHHO - PEKPEAITMOHHON CHCTE-
MbI. B rpanunax 3Tux cucreM HeoOXOAMMO BBIIEIATH 3eMJIM PEKPEAMOHHOTO Ha3HAuYeHHs, IKO-
HOMMYECKas! KaJJacCTpOBasi OLIEHKa KOTOPBIX MOXKET MPOBOAUTHCS Ha ocHOBE ['ocynapcTBeHHOM Me-
TOJIMKH KaJIaCTPOBOM OIICHKH 3€MeJlb PEKpPEalliOHHOr0 HazHaveHus [4, 5, 6].
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Pucynok. CtpykrypHO-Tpadudeckas MoJelb YIPaBICHHUs PeKpealliOHHbIM
IPUPOIONOIb30BaHUEM OacceitHa p. J{oH.

AJIMUHUCTPATUBHO-TIPABOBOE PETYJIHUPOBAHME, JHUICH3UPOBAHUE PEKPEAIMOHHOU
NeSITEIbHOCTH M DKOJOTHYECKUN ayJAUT OCYIIECTBISIIOTCS (eAepalbHBIMU CTPYKTYypaMH.
Ha ocHoBe mmMmeromeiicsi 0a3bl TaHHBIX, C OJHOW CTOPOHBI (eaepadbHbIe OPTraHbl OCY-
HIECTBIISIOT JTUMHUTUPOBAHUE MPHUPOJOINONb30BaHUS B TpaHUIaX OacceiiHa, ¢ Apyroi
CTOPOH KOHKPETHBIE MPHUPOJOIMOIb30BATEIN OCYIIECTBISIOT PEKPEAIMOHHBIA MEHE K-
MEHT U MAapKETHHT.
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Zherdev V.N., Doctor of Agricultural Sciences, Professor
Poliakova N.V., Candidate of Agricultural Sciences, Docent
Voronezh state pedagogical University

THE MANAGEMENT MODEL OF RECREATIONAL NATURE USE OF THE
DON RIVER BASIN

Questions of the scientific foundations of recreational environmental management in
connection with the increasingly aggravating environmental crisis in Russia are of par-
ticular relevance and practical importance for the development and implementation of
effective management decisions in the context of sustainable development. Recrea-
tional use of natural resources has a huge social, economic and ecological orientation
and provides human reproduction services for health. Due to socio-economic trans-
formations, at the present stage of development of society, recreational areas tradition-
ally used by wide sections of the population for recreation and materially acceptable
became unavailable due to their acquisition of autonomous status, which gave rise to
the need to develop and research issues of managing recreational nature management.
The article discusses the model of management of recreational environmental man-
agement within the basin of the r. Don, on the basis of which it is possible to create a
single Federal Geographic Information System for the entire river basin, in order to
coordinate all future activities of specific users of nature. Based on the integrity of the
landscape complex of the watershed with its main properties, as a single complexly
organized, self-organizing system, a scientifically based model of managing multi-
functional year-round recreation has been developed. The structure of recreational
lands within the boundaries of the studied area is quite diverse and landscape-planning
solutions for each type of recreational object will be different. The results of the analy-
sis based on observations will determine the potential and resource base of the region
(the possibility of environmental and recreational use, recreational comfort, medico-
ecological situation, operational, aesthetic, culturological, environmental protection
value, economic cadastral assessment), which at the management stage will allow us-
ing materials for the development of measures for regional policy, as well as for land-
scape-planning measures to optimize recreational landscapes.

Key words: recreational landscapes, recreational nature management, a network of
recreational objects, the Don river basin.
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Boponexckuil rocy1apCTBEHHBIM YHUBEPCUTET HHKEHEPHBIX TEXHOIOTUI

TEHAEHIIAN PA3BUTHA OTPAC/IA HUCKYCCTBEHHOH
BUOJIOI'MYECKOHU OYUCTKHU CTOYHBIX BOJL

PaccmarpuBarorcss npuuuHbl HEAIPPEKTUBHON pabOThl COOPYKEHHUH HCKYCCTBEHHOM
6uonornyeckoit ouncTku ctoyHbx Bos (CUBOCB), a Takke OCHOBHBIE HANpaBJICHUS
MoJIepHu3aluu oTpaciu. [IpuBeneHsl pe3yabTaThl HAyYHO-UCCIEA0BATEIbCKOM pado-
THI aBTOPOB 10 pa3paboTke HOBOH BhicoKod(DdekTrBHOM Ouo3arpysku ais CUBOCB,
MOJyYEHHOM M3 KOMITIO3UTHOI'O MaTepualla «IOJIMATUIIEH : LEJUTI0JI03a», a TaKXe pe-
3yJIbTaThl HAYYHO-HCCIIEI0BATEIbCKON pabOThl IO 00ECIICYEHHUIO KU3HEICATEIILHOCTH
aKTHUBHOT'O WJIa B YCJIOBHSIX 00€IHEHHOI'O CTOKA (IIOJJKOPMKa MUTATENIbHBIMU CyOCTpa-
TaMH U3 BTOPUIHOTO CHIPBS).

KitoueBble cioBa: 6MosIornyeckas OUMCTKa CTOUHBIX BOJ, MOJIEPHU3ALINS, IMMOOWIH-
3alusl aKTHBHOTO MJia, 00€THEHHBIN CTOK.

[Ipobnema 3arpsi3HEHHS BOAHBIX OOBEKTOB HEOUYHMINEHHBIMH MM HEIOCTATOYHO
OUUIICHHBIMU CTOYHBIMU BOJIAMU C KaXIbIM TOJOM yCYT'YOJII€TCs, YTO CBSI3aHO, B TOM YHCIIE,
C HECOBEPILIEHCTOBOM (@ MHOI/Ia MTOJIHBIM OTCYTCTBUEM) CUCTEM OYUCTKHU CTOYHBIX BoJ (CB).

VYikecToueHHe 3aKOHOAATENbCTBA B cpepe BOAONOTPEOIEeHUS TUKTYEeT HE0OX0IMMOCTh
BHEJ]PEHUS JIOKAJBHBIX CHCTEM OYHUCTKM CTOKOB. OJIHHMM M3 CaMbIX pacnpOCTPaHEHHBIX
METOJIOB OUYMCTKH OBITOBBIX M HEKOTOPBIX MPOU3BOJCTBEHHBIX CTOYHBIX BOJ| SIBISETCS
uckyccTBeHHasi Ouosnorundeckas ounctka (MbO) B Ouodunprpax, asporeHkax, bmopeakropax
u npod. OgHAKo, HE CMOTPS Ha KaXYIIyKCd IPOCTOTY METO/A, Ha MPAKTHUKE OpraHU3alus
ctabunpHO paboTrel MUBO 10BONBHO CIIOKHA M 3a4acTyl0 CYIIECTBYIOIIME COOPYKEHUS
UCKYCCTBEHHOW Ouonoruueckoir o4yuctku crtouyHbix BoJ (CHMBOCB) He obecnednBaroT
HOPMAaTHUBHOT'O Ka4€CTBA OUYHUCTKH.

B Tabnuue 1 npezacTaBieHsl CBOAHBIE MOKa3aTeNM BOJOOTBeAEHN Boponexkckoii obnactu
3a nocieaHue S net [ 1], U3 KOTopoi BUIHO, 4TO 00IIIee KOJIMYECTBO CTOYHBIX BOJI 3a TIOCIIEAHUE 2
rofla HECKOJIbKO COKpAaTWJIMCh, HO COOTHOLIEHHE HOPMAaTHBHO-YMCTBIX M HEJOCTaTOYHO-
OYMIIEHHBIX CTOKOB HE MEHSIETCS. ITO TOBOPHUT O HECOBEPILIEHCTBE pa0OThI OUMCTHBIX COOPYKEHI
obmacty. Takast *e CHTyalus HaOIOAaeTCs U B IPYTHX PETHOHAX CTPaHsI [2].

Tabmuua 1 — INoka3atenu BogooTBeaeHus Boponexckoi obnactu 3a 2014-2018 rr.
Ton
2014 | 2015 | 2016 | 2017 | 2018

248,98 | 248,29 | 251,02 | 243,91 | 233,40

ITokaszareinnp

BO}IOOTBe}]eHHe, B HOBerHOCTHBIe BOJ-

HBIC O6TJCKTBI, BCCIro, MJIH. M3

- U3 HUX 3arpAa3HCHHBIX (HEOAO0CTATOYHO-
p X (Hen 121,91 | 177,13 | 121,62 | 119,2 | 118,82

O‘-II/IU_ICHHBIX), MJIH. M

- 3 HUX HOPMATHBHO-YHCTHIX (6e3 127,06 | 131,16 | 129,40 | 124,71 | 114,57
OYHUCTKH), MJTH. M
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O nerdbdextuBHOocTH paboTei CUBOCB roBopsaT Takke MaHHBIE CTAaTHCTHYECKOTO
ydera Macchl cOpoca 3arpsi3Hstomux BemniecTB (3B) B mMOBEpXHOCTHBIE BOJHBIC OOBEKTHI 32
nocyenHue 5 aet [2], a MMEHHO - COXpaHEHUEe TMHAMUKHU NOCTyIUIeHus 3B, xapakTepHbIX Uit
CHUBOCB, Takux kak: opranmdeckue BemectBa mo nokazatensm XIIK u BIIK, azor o6mmit,
a30T aMMOHUNHBINA, HUTPUT-aHUOH, HUTpaT-aHuoH, CIIAB, ¢peHon u npou.

B npaktuke npoextupoBanusa u 3kciutyarauuu CHUBOCB mpunsTta ux cieayrouias
knaccudukanms [3]:

- JIOKAJTbHBIE, TIPOM3BOUTENBHOCTE 10 500 M7/cyT;

- MaJible, TPOU3BOAUTENBHOCTEL OT 700 10 7000 M?’/cyT;

- cpennue, npousBoauTeabHocTh OT 10 10 100 ThIC. MB/CYT;

- KpyIHbIE, TPOU3BOAUTENBHOCTH OT 130 10 280 ThIC. MS/C?fT;

- pEerHOHANBHBIE, MPOU3BOIUTENBHOCTE Oosiee S00 ThIC. M CyT

Ha pucynkel npowmtroctupoBansl — Hekotopsle — aeiictByronme CHUBOCB
Boponesxckoii 061acTu pa3auuHONi TPOU3BOIUTEILHOCTH.

Ouuctable coopyxkenus OAO
«BopoHexcunTeskayuayk», r.Boponex

P =y R B i
Kanan asporenka [IpaBoOepexHbIX Ouuctable coopyxkenus OO0
OUYHCTHBIX COOpYKeHUl r.Boponexa «OCTpOroKCKHUM 3aBOJ

10 IPOU3BOJICTBY COJIOJA»
Pucynoxk 1. IIpumepst CUBOCB Boponexckoii obnactu

[Mpuunsasr  HeapdextuBHOocTH CHUBOCB Moryr ObITH BecbMa pa3HOOOpa3HBI,
OCOOEHHO JJIi COOPYXEHHH, OTJIMYAIOLIMXCS IPOU3BOAUTEIBHOCTBIO, HAlpuUMep -
nepen30bITOK 3B Ha KPYNHBIX M CPETHUX COOPYKEHMSIX, UM, HAPOTUB, UX HEIOCTATOK Ha
MaJIbIX U JIOKIBHBIX COOPYXKEHUAX (0OCTHEHHBIN CTOK).

OcHOBHBIMU  NpHuMHaMU HEed()(HEKTUBHOW pPabOTHl  BBICOKOIIPOM3BOAUTEIBHBIX
CUBOCB  saBnsfOTCS: HM3HOC  OOOpPYNOBaHWS, YCTAapeBIIWE TEXHOJOTUHW  OYHCTKH,
yBeNUuMBaroliascs Harpy3ka mo oosemy CB wu xoHuentpamuu 3B, mnpucyrcrsue
TPYAHOOKHCIISIEMBIX COEIMHEHHMH, HEJOCTaTOYHOe BpeMs HaxoxaeHus CB B asporeHke,
CHIDKEHHE pacxo/ia Bo3lyXa B LIEJISIX IKOHOMHHU U3JIEPIKEK, 3aJIMOBbIe COPOCHI TOKCHUHBIX 3B,
HEI0CTaTOYHBIN KOHTPOJIb U T.1.

Ananmu3 npuuuH  Hed(p¢ekTuBHOW  paboThl  Hu3KOHarpyxaempix CHUBOCB
(TPOM3BOAUTEIEHOCTBIO 0 5 THIC. Ky0. M/CYT.) NOKa3bIBA€T, YTO OCHOBHBIMH HPUYNHAMHU
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HECOOTBETCTBUSl KadecTBa OYMCTKM HOPMATHBHBIM IOKA3aTeNsIM  SIBIISIIOTCS:  OLIMOKHU
MPOSKTUPOBAHUS, OIMIMOKH MOHTa)Xa, HECOBEPIICHCTBO CUCTEMBl KAHAU3AIUU U CHCTEMBI
a’paluu, OMMOKK SKCIUTyaTalliu, pa3jMyHble BHEIITATHbIE CUTYallMd W Mpod. THUMHUYHBIE
OIIMOKY MPOCKTUPOBAHUS: HEMPABUIBHBIC JaHHBIC 10 00beMy 00pa30BaHUS M Ka4eCTBEHHO-
KoJnuecTBeHHOMY cocTtaBy CB, HempaBWiIbHBI BBIOOpP TEXHOJIOTUH MEXaHUYECKOH,
peareHTHOW W OWOJOTHYECKON OYHCTKH, OTCYTCTBHE CHCTEMBI JOOYHCTKH U CHUCTEMBI
00paboOTKM O0CaJKOB, KOMHPOBAaHUE THUIOBBIX IMPOEKTOB ©0€3 ydera HHIUBUIYaTbHBIX
0COOEHHOCTEH, MPUMEHEHNE YCTAPEBIIUX TEXHOJNOTUH. THUNHYHBIE OMIMOKM SKCILTyaTallWu:
OTCyTCcTBHE cHUcTeMbl perysiinuu padotei CHMBOCB, mnoBblieHHe/TIOHMKEHUE pacxoaa
BO3/1yXa, HECBOEBpPEMEHHas IPOYMCTKA OOOPYAOBaHUS M PEMOHT, OTCYTCTBHE HIIU
HEJ0CTaTOYHOCTh KOHTposisi padorel CHMBOCB, nHempodeccrnoHamusM 00CITyKHBAIOIIETO
nepcoHana, HeloCcTaTOK (puHaHCHpOBaHWsA. BO3MOKHbBIE BHEIITATHBIC CHTYAallMU: 3aJIIOBBIC
cOpochl, TMoBBIMarONMe KoHIeHTpanuio 3B wm o0bemsl CB, o0emHEHHBIH CTOK
(HemoctarouHoe koiuuecTBOo 3B, aucOamaHc OWOTEHHBIX 3JEMEHTOB), MOCTYIUICHHE
TOKCUYHBIX TpUMEce (KHUCIOTHI, IIEJI0YH, TsDKENble METalllbl); aBapHiHbIE CHUTYaI[uu
(OTKIIIOYEHHE DJIEKTPOIHEPTUH, BBIXOJ M3 CTPOS HACOCOB, ra30lyBOK, CKpEOKOB, IOJOMKa
o0opyoBaHus, 3aMep3aHue BOJbI U T.1.) [3].

AHanm3 HaydHBIX MCCIIEAOBaHUM 3a mocnenHue 10 et B 00sacTi COBEPLIICHCTBOBAHUS
CHUBOCB 1103B0MIT BBIIETUTH OCHOBHBIC HATIPABJICHUS X MOACPHU3AIIH:

- Iepeo0opyI0BaHUE A3POTCHKOB B PEKUM HUTPHICHUTPHU(DHUKAIIIH,

- pa3paboTKa U BHEIPEHUE TEXHOJIOTUU UMMOOMIM30BaHHON OMOMacchl,

- moBblieHHe OKHcIuTeNnbHONH MomHocTH CHUBOCB 3a cyer yBenwdeHUs I03bI
akTuBHOTO Wia (AWN) nim ontuMu3aiuu ero coctaBa (KOMOMHUPOBaHUE OMOMAcC),

- pa3paboTKa mpenapaToB-CTUMYJISITOPOB aKTUBHOTO WIIA,

- NPUMEHEHHE rPaHyIMPOBAHHOTO aKTUBHOTrO uia, TexHojorus AHAMMOKC,

- pa3paboTKa U BHeJapeHue TexHojaoruu SBR,

- pazpaboTka u BHeApeHue TexHonoruu MBR,

- MOJEpHU3ALINUS CUCTEM a’palliy, a TaK)Ke COIYTCTBYIOIIUX CTaJui OMOIOrHYECcKOn
OUMCTKHU (MEXaHUYECKOU, peareHTHON U Mpoy.),

- CO3/JTaHME KOMITAKTHBIX MOJYJIBHBIX YCTAHOBOK C YEPEAYIOIIMMUCS (DYHKITMOHATBHBIMU
30HAMH, B KOTOpPBIX 3a4acTyl0 TMpeiaraeTcs KOMOMHHUPOBAHHE PA3HOTUIIOBBIX 3arpy30K
(G;mouHas1, epioBasi, TUIaBAOIAs, TOHYINAS, TUCTOBAs, KOAIECIICHTHAS U TIPOY.) U TPOY.

Ha «xadeape mpOMBINUIEHHOW JKOIOTUH, OOOPYAOBAaHHUS  XMUMHUYECKUX U
HepTexumuueckux  npoussoacts  PI'bOY BO  BI'YUT mpoBogsTcss  Hay4dHO-
UCCIIeIOBaTeIbCKUe PAabOTBl 1O  COBEPIICHCTBOBAHUIO TEXHOJOTHH  HMCKYCCTBEHHOMN
ouonorudeckoi ounctku CB mo HanpaBneHusIM:

- TIOBBIIIIEHHE UMMOOMJIM3AIMOHHBIX CBOMCTB HOCcHUTeNel Ouomaccel AU, momydeHue
3arpy3ounbix MatepuanoB CUBOCB u3 BTopu4Horo ceipbs [4, 5],

- obecrieueHre KUZHEACSITEIbHOCTH aKTUBHOTO MJIa B YCIOBHUSIX 00E€THEHHOTO CTOKA
MyTeM BBEJICHUS TUTATEIBHBIX CYOCTPATOB Ha OCHOBE BTOPUYHOTO CHIPHS.

TpaauliMOHHO B OTEUECTBEHHOM NMPAKTHKE B KAUYECTBE MaTepUaIOB-HOCUTENEH OHoMacChl
s CUBOCB ucnonb3ytorest u00 MiIaBarolye B KUMSIIEM cJIoe, MO0 CTallMOHAPHO 3aKper-
JICHHbIE TJIACTUKOBBIE 3arpy3KU CIO0XKHON TeoMeTpHuecKoi (popmbl (epIu, CEeTKH, TypOUHKH,
3BE3/I0YKH U Mpod.). Kak MoKa3bIBaeT OMBIT, CO BPEMEHEM MPOUCXOANUT 3aUjIMBaHUE PadOUHX
AIIEMEHTOB TAaKHUX 3arpy30kK, CONPOBOXKIAIOIIEEeCS CHIKEHHEM J(PQPEKTUBHOCTH IMpolecca
OUHUCTKH. 3apyOexHbIe HCCIEeIOBAHUS B TaHHOW OOJIACTH B MOCJEIHUE TOJbl HAMPABJICHBI HA
MOJTy4eHHE MTOPUCTHIX ATEMEHTOB OM03arpy3Ky MPOCTON T€OMETPHUUECKOM POPMBI (4allle BCero
— B BUJIe AUCKOB). JIOCTOMHCTBOM OMO3arpy3Ku TaKOTO THIA SBJSIETCS Pa3BUTas MOBEPXHOCTh
JUIS TIOBBIIEHUS UMMOOMIIM3ALINH, @ TAK)KE BO3MOKHOCTh «CaMOOYUIIIEHUS» 3JIEMEHTOB OT U3-
nuirHe 6nomacchl. [IpuMeHeHne Ouo3arpy3ku MO3BOJISIET MOBBICUTH KOHIIEHTPAIMIO OHoMac-
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cel B CUBOCB, ontumusupoBath Bo3pacT AU v CHU3HUTH €ro BEIHOC, COKPAaTUTh 00pa3oBaHue
U30BITOYHON OMOMACCHI U YBETMUUTH APPEKTUBHOCTh OYMCTKHU B LIEJIOM [3, 6].

[Tony4yenne 6Mo3arpy3Ku U3 KOMIIO3UTHBIX MaTepHalloB Ha OCHOBE IMOJIMOJE(PHUHOB (B
YaCTHOCTH, MOJIMATHIEHA — [1D) 1 XUMUYecKu CTOMKUX MoMcaxapuoB (B YaCTHOCTH, MUK-
pouesttono3sl - ML) mo3Bossier yBeIU4UTh CIOCOOHOCTh MaTepHaa-HOCUTENS K UMMOOU-
JM3AIMU 32 CYeT 00pa30BaHUS MOPUCTON CTPYKTYPHI, IEPOXOBATON MOBEPXHOCTH M HATUYHUS
dbyHKIMOHAIBLHOTO HanoHuTeNs [7]. Ha pucynke 2 nmokasanbsl o0pa3iibl HOBOH KOMITO3UTHOM
o6uozarpy3ku coctaBa «I[13:Mlly, a pe3ynbTaTsl OLIEHKH €€ MOP(OIOrHYeCKHX MoKa3aTesen
IpEeCTaBIIeHbI B TAOIUIE 2.

Pucynok 2. Komnosurnas 6uo3zarpyska cocraBa «I[19:MIL»

Onenka 3¢ dextuBHOCTH UMMoOUIu3anuu Al Ha KOMIO3UTHOI Omo3arpyske mpoBo-
JIAITACh TI0 CYXOMY OCTaTKy OMOMAcCChl B TUHAMHUKE KOHTAKTa C UCCJICTyeMbIM MaTepPHAIOM B
nabopaTtopHOM a’poTeHKe (00BeKT cpaBHeHUs! — ynucThid [19). Jlns uccnenoBanus 6panu AU
u3 asporeHkoB JIOC r. BopoHeka, OCHOBHBIC MOKA3aTeIN KOTOPOTO COOTBETCTBOBAIHU H3-
BECTHBIM JaHHBIM [8]. Pe3ynbTaTsl IpeacTaBieHbl B Ta0IHIIE 2.

Tabnuna 2 - PesynbpTaTsl onpeaeneHus moka3aTtesieil KOMIO3UTHON O103arpy3ku
coctaBa «I[19:MIl» B cpaBHeHuu ¢ «aucteim» [19

ITokazarenn I19:MI1 (70:30 mac.%) 115
[Mopucrocts, % 58 0
[IlepoxoBaTOCTh MOBEPXHOCTH 3,5 0
ITnoTHOCTB, KI/M3 450 860
Cyxol 0cTaTOK OMOMAcCChI TIOCTIE:

48 y ummoOmiuszauuu | 4,5 1,4
72 4 umMoOunu3auuu | 8,1 2,5

Hpyroit HemanoBaxHo npobiemoit Manbix U JlokanbHbIx CUBOCB sBnsercs Hegocra-
TOK MUTATENbHBIX BellecTB (00E€IHEHHBINH CTOK) WM UX AMCOalaHC B COCTABE MOCTYMAIOLINX
Ha ouncTKy CB, KOTOpBII NPUBOAMT K YXYALIECHUIO THAPOXUMHUYECKUX U THUIPOOHOIOTHYE-
ckux mokazarene AU u cHumxeHuto 3QQEeKTUBHOCTH BCEero mporecca ounctku. Hambonee
yacTo HabmogaeTcst HapymeHue ontumManbHoro cootHomeHust BITK:N:P = 100:5:1 B cropony
MOBBIIIEHUS CO/IepKaHus a30Ta U (hocdopa ¢ MOHMKEHUEM COJIEP>KaHHsI PACTBOPEHHBIX Op-
TFaHMYECKUX BEIIECTB, JOBOJIBHO YacTO HaOIIofaercs U oOpaTHas CUTyalus: HEIOCTaTOK
OMOTeHHBIX COeMHEHHH a3oTa u (ocdopa npu nosbimieHHOM nokaszaresne BIIK. Pemennem
JAHHOW TMPOOJIEMBI SIBISETCS OpPTaHHW3alUs «ITOJKOPMKH» OuornieHoza AW HemocTarommmmu
NUTATEIbHBIMU BEIIECTBAMH, B KaYeCTBE KOTOPBIX Ha MPAKTHKE UCIOJIb3YIOTCS MUHEPaJIbHbIE
ynobpenusi, nonudocdaTsl U T.I., B HEKOTOPBIX UCTOYHHUKAX OTMEUEHa BO3MOXKHOCTh IpHUMe-
HEHUS I OTHX 1enei menaccsr [9, 10, 11].

Jl1st oLileHKH BO3MOXKHOCTH oOecrieueHus xu3HenesTenbHoctd AU B ycnoBusix roioaa-
HUs (00€IHEHHOTO CTOKA) pa3jIMYHBIMU MUTATENbHBIMU CyOCTpaTaMH (CHHTETHYECKasi CTOY-
Has Boga (CCB, mo I'OCT 32509-2013), menacca (M), 6apaa (b)) aBTopamu ObUT TTpOBEICH
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skcnepuMmeHT. AU 6panu Ha ropoackux CUBOCB, onpenensumm ero runpoxumuyeckue (I'X)
u ruapodbuonornueckue (I'b) mokazarenu, moMenaay B adpUPyeMy0 eMKOCTb M OCTaBIISITN
B peXXUME T'oJIOaHMs ¢ adparueii Ha 12 yacoB. 3aTeM B BOAHO-UJIOBYIO CMECh 00BEMOM 2,5 11
(rononaromuit AWN), BBoauu 1, 3, 5 -% pactBopsl yka3aHHbIX cyOcTpaTtoB o0bemom 0,5 1 u
onenuBanu ['X u I'b mokazarenun AU uepes 2, 4, 6 yacoB mocie BBeICHHs CyOcTpaToB. Y cTa-
HOBKA JIJISl TIPOBEACHHMSI SKCIIEPUMEHTA MTPOMJUTIOCTPUPOBAaHA HA pHCYHKe 3a, mpoOsl AU mo-
CJIe BBEJIEHUS TPEXIPOIEHTHBIX PAaCTBOPOB CyOCTpaToB (duepe3 4 yaca) — Ha pucyHKe 30.

Pucynox 3. VYcraHoBka Ui TpOBeACHUs OKcnepuMmeHta (a), mnpoosl AU
mocJie BBEACHHMS cyocTpaToB (0)

B pesynbrare nccnenoBaHus CAENIaHbl CIECAYIOUIME BBIBOABL: Ul UCCIEAYEMBIX COOTHO-
IIEHUH BOJHO-MJIOBOM CMECH U MUTATENbHBIX CyOCTPaTOB MUCHOIb30BaHUE PACTBOPA MEJIAcChl B
KoHLeHTpauuu 6omnee 1 % npuBoaut k yxyamenuto ['X u I'b nokazareneir AU. [lpu ucromns-
30BaHuu 1-3 % pacTBOpa Oapzbl HaOMIOJaeTCsl HE3HAYUTEIIBHOE CHIPKEHHE MAacCOBOM KOHIIEH-
Tpalyy aKTUBHOI'O WJIA Y ITOBBIILIEHUE WIIOBOIO UHAEKCA B JOIYCTUMBIX Ipenenax. IIpesbiie-
HHE KOHLEHTpauun cyocrpatoB Oonee 3% yxyamaer kauyectBo AW. Crenyer yuuThIBaTh, 4TO
Meracca 1 0apjia 1axke B HU3KUX KOHIIEHTPALMAX U3MEHSIOT OpraHOJIENTUYECKUE CBOMCTBA BO-
Il (IIBETHOCTh, MYTHOCTB), YTO BJI€YEeT HEOOXOAUMOCTb JJOOUMCTKU CTOYHBIX BOJI.
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TRENDS IN THE DEVELOPMENT OF THE FIELD OF ARTIFICIAL
BIOLOGICAL WASTEWATER TREATMENT

The article discusses the causes of inefficient operation of artificial biological
wastewater treatment facilities, as well as the main directions of modernization of the
industry. The results of the research work of the authors on the development of a new
high-efficiency bio-loading obtained from the composite material "polyethylene : cel-
lulose”, as well as the results of research work to ensure the life of activated sludge in
depleted runoff (feeding nutrient substrates from secondary raw materials).

Key words: biological wastewater treatment, modernization, immobilization of acti-
vated sludge, depleted runoff.
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VJIK 504

Xaxyauna H.B., k. T. H., TOIEHT.

Boponexckuii rocy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET

HUBanoB b.U., yuutens puznku

ObmeoOpazoBarenpras cpeqass mkoia Ne 3 mmenn FO.A. I'arapuna. Peciyonmka Kazaxcran

IMPUPOJOOBYCTPOMCTBO B YYEBHOM U IPOEKTHOMN
NESITEJIBHOCTH

[TpupomooOycTpoiicTBO obecrieunBaeT 6€30MacHOE CYIIECTBOBAHUE YeIOBEKAa M MPUPO-
Tbl, IOTPEOHOCTh B 3TOM TIOSIBIJIACH YK€ JaBHO, HECKOJIBKO THICSYEIICTHI Ha3al, HO aK-
TYaJIbHOCTh OCTAaeTCsl HeU3MEHHOM. OTIenbHOM W BaXKHOW 3ajadyeid sBIISECTCS 3aluTa
MIPUPOJBI OT AHTPONIOI€HHOTO BO3JICUCTBHS HAa OKpYXKaromiyro cpeny. HeoOxommmo Ha
CaMbIX PaHHHX 3Talax BOCHHUTAHHS U OOyYeHUS HAYUUTh JETel JHOOUTHh MPUPOTY, TOHU-
MaTh TOCJIEJICTBHS BAPBAPCKOTO OTHOIICHUS K Hell. [IpoBo/Ist OMBITHI ¢ MPUPOIHBIMHU SIB-
JICHUSIMU C PAHHMX JIET, IETH CTPOSIT MIOHUMaHUE MIPUPO/IbL, YTO MTO3BOJIIET UM CO BpeMe-
HEM 3aHHMAaThCsl Bce 0o0jice CIOKHBIMHM HCCICIOBAHMSAMU M HAKOIUICHHEM 3HAHUM.
HanGonee ynaunbiM BapraHTOM COJNIM3UTHCS C IPUPOAOH U y3HATh O HEl MHOTO HOBOTO —
3TO TMOXOJIbI, KOTOPhIE MOXXHO OPraHW30BBIBATH JJIsl JE€T€H pasHbIX BO3pacToB. OIbIT
YUUTENS U KJIACCHOTO PYKOBOAMTENS MOKA3bIBAET, YTO OPraHU3alUs MOXOJ0B, C LENbIO
HAYYHBIX UCCIICAOBAHUM ITO3BOJISIET MOIYYUTh TAKOH IMeIarorndeckuit 3 pexr, Kakoi He
JlaeT HU KJIACCHBIA YPOK, HU OJHO BHEKJIAccHOe MeponpusTthe. [IpakThka rnoka3blBaerT,
910 NMPU3EPHl PU3MUCCKUX U APYTUX OJUMITAAJ, TOOSAUTENN KOHKYPCOB HAyYHBIX TPO-
€KTOB U BBICTABOK TEXHMYECKOIO TBOPUECTBA — AKTHUBHbBIE YUACTHUKH 110X0A0B. KoHeuHo,
MPOTyJIKa Ha TPUPOAY — MPEKIEC BCETO OTMBIX, TOATOMY Jr00as WHPOPMAIUS JOIDKHA
M0JIaBaThCsl B HEHABSA3YMBOM, UTPOBOM opme. Ilocie HECKOIBKMX TOX0/I0B BBIXOJIHOTO
THS B KJjacce (opMHUpYyeTCsi Tpymma pedsT, KOTOPBIX MOXKHO YK€ Ha3BaTh TypHCTaMHU.
[TpuoOpeTeHHbIe B TpolIecce MO3HAHUS MPUPO/IHI HABBIKM, OMBIT M SMOIUH MO3BOJIST B
JATEHEHIIIEM YCTIEIITHO BECTH MPOEKTHYIO IEATEIILHOCTD B IIKOJIE U By3aX. OCHOBOM Tpo-
€KTHOM JIEATENIbHOCTU SIBJISIETCS. C OIHOM CTOPOHBI KOMaH/a, C JPYroil — CaMOCTOSITENb-
HocTh. U TO M ;pyroe mpuoOpeTaercst B moxonax. Heo6xonumMo oco3HaHHe 3HAYMMOCTH
KOJUIGKTUBA U COBMECTHOM paOOThI sl IOMYYEHHs OKUAaeMOro pesynbrara. M3yueHue
MPUPOAHBIX SIBJIEHUI HE OXBATHIBAETCS OJTHOM AUCIUIUIMHOM, Yalle BCEro UCCIeI0BaHuUs
Y IIPOEKTHI HOCST MEXIUCIUILTUHAPHBINA XapaKTep, Ha CThIKE HAYK.

KiroueBsie cioBa: mpupoa000yCcTpoHCcTBO, 00pa3oBaHue, MPOEKTHAS ACSITEIHHOCTD,
noxoJ, puzuka.

[Tpupo1000yCTPONRCTBO 3TO AEATEIHLHOCTH JIIO/IEH B OTHOIIEHWU MPUPOIHBIX SBJICHUM
U TIPOTUBOJICHCTBUIO €€ HETaTUBHBIX (DAKTOPOB HA JKU3HENIEATEIHHOCTh YeloBeKa. Yarie Bce-
0 ATOT TEPMHH YHOTPEOISIETCS B OTPACIN CEIIbCKOTO XO3SMCTBA, B KOTOPOW CTOAT 3a7adyu
3aLUThl PACTEHUN OT BIIUSHUS OKPYXKAIOIIEH CPEIBL.

Ho x mpupo1000ycTpoiicTBY MOKHO TOJIOMTH C JPYTOM CTOPOHBI, C TE€X TMOP, KaK JIFOAH
HAYalli HUTh B TIOCTOSIHHBIX MOCEICHUSIX, UM MPUXOIUIIOCH CTAIKUBATHCS ¢ MpobiIeMaMu o0ec-
MEYECHHS YHCTOM BOJAOW M YTUIIM3alMEN TBEPABIX OTXOA0B M CTOYHBIX BOJ. C pOCTOM rOpOJIOB U
TMOSIBJICHUEM Pa3IMYHBIX MPOU3BOJICTB JIIOIIM TaK)Ke MPHIILUIOCH OECTIOKOUTHCS O Ka4eCTBE BO3-
JlyXa " 3arps3HEHUH TTOYBbI U BOJIbI. CeroiHs BOMPOCHI 3arpsi3HEHUS OKPYKAIOIIEH CpeJibl U 3a-
LIUTBI IPUPO/IBI AKTYyAJIbHBI KaK HUKOTAA. /{151 HOpMaJIbHOTO COCYIIECTBOBAHMSI JIFOJIEH U TIPUPO-
JIbI HEOOXOTMMO OCO3HAHHUE TTOCIIEACTBUI aHTPOTIOT€HHOTO BO3ICHUCTBHS HA OKPYKAIOIIYIO Cpe-
Iy, IPUYEM Ha PaHHEH CTaJuu Pa3BUTHSI YEIOBEKA, T.€. BKIIIOUATh B BOCIIUTATEIBHBIA U 00pa3o-
BaTEJbHBIN MPOIIECC, HAYMHAS C JOIIKOJIBHBIX YUPEXKICHUN, JaJIee YCUIMBATh B IIKOJIBHOW MPO-
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rpaMMe M He MCKIII0YaTh B BBICIIEM 00pa30BaHMM HA BcexX crenuanbHOCTIX. Heobxomumo c ca-
MOI'O paHHET'0 BO3pacTa HAYUUTh AETEH JIIOOUTH IPUPOY U OEPEKHO K HEH OTHOCUTCSL.

IIpoBOAs OIBITHI C NPUPOAHBIMU SIBICHUAMH C PAHHUX JIET, JE€TH CTPOSAT IIOHUMAaHUE
IPUPOJIBI, YTO MO3BOJISIET UM CO BPEMEHEM 3aHUMAaThCsl Bce 00Jiee CII0KHBIMU UCCIIEI0BAHU-
MU U HaKOIUIEHHEM 3HaHui. Kpome Toro, B TO Bpems, KOraa JOCTyIl K IPUPOJIE OTCYTCTBYET
B JKU3HHU JI€TEH 3a NpeJesilaMu LIKOJIbI, BBIJIEIIEHUE BPEMEHHU M MPOCTPAHCTBA JAJIsl IPUPOIO-
[OJIb30BaHUS B paMKaXx IIKOJBHOM IpOrpamMMbl CTAaHOBUTCS Oosee KpUTHYECKUM. Tekymue
KOTHUTHUBHBIE MCCIIEIOBAaHUS TIOKa3bIBAIOT, UTO YMEHHE PAcCy’KJaTh O 3HAHWU 3aBUCHUT OT IIPE.-
METHOH 00J1aCTH, U O3TOMY JJI TOT0, YTOOBI JIETH INTyOOKO pacCyKAajld O HayKe, UM HyXKEH 4Ya-
CTBI JIMYHBIN OIBIT, & TAKKE CTPYKTYPHUPOBAHHBIE BO3MOKHOCTH Ul HAPALUMBAHUS 3HAHUM U
Pa3BUTHS CJIOBAPHOI'O 3a11aca, KOTOPbIE SIBJISIOTCS cle(pUUecKUMU [T HayKu. [1]

Haunbonee ynaunbiM BapuaHTOM COJM3UTHCS € IPUPOJIOHM U Y3HATH O HEMl MHOI'O HOBOT'O
— 3TO IOXOJIbl, KOTOPbIE MO’KHO OPIaHM30BbIBATh AJIS ACTEH Pa3HbIX BO3pacToB. OIBIT y4u-
TEJsI ¥ KJIACCHOT'O PYKOBOJUTEINSI TIOKAa3bIBAET, YTO OPraHU3alMs IOXO00B, C LEIb0 HAyYHBIX
UCCIICIOBAaHUM MTO3BOJISET MOJIYYUTh TaKOH negaroruyeckuil 3pQexT, Kakoi He JaeT HU Kiac-
CHBIN YpOK, HY OJJHO BHEKJIACCHOE MEPOIPUSITHE.

«IToxon — 310 MpocTop 111 HAOMIOAEHUH, aKTUBHOM MBICIIUTENBHON pabOoThI, OOpaIleHus K
COOCTBEHHBIM KJIaJIOBBIM 3HAHHI, 9TO MPOCTOP Uil Oecen, YTEHHs CKa30K ¢ (PU3MUYECKUM COIep-
JKAHUEM, OpraHu3alluM KOHKYPCOB, BMKTOPHMH, IOCTAHOBKM MHOTOYHCIICHHBIX OIIBITOB. YPOK
OBICTPOTEUEH, KaK MHUT; TIOXOJ YK€ TIPY YMEJIOM €TO MPOBEACHUN MOXET BKIIOUHUTH B ce0sl HE OTMH
JIECATOK YPOKOB U «3aueToB» Ha npupone» [ 1]. [IpoBons Takue SKCIIEpUMEHTBI, MBI ITOHSUIN: KaKue
OIPOMHBIE BO3MOKHOCTH CKPBITHI B BBIXOJIE Ha MpHUpoAy. Hamr onbIT paboThl MO3BONSAET TaKKe
YTBEPIK/1aTh, YTO B IOXO/aX JETU YCBAUBAIOT U IIPUMEHSIOT 3aKOHbI (PU3UKU € 3(P(HEKTUBHOCTHIO,
ropas3zio OoJjblIeH, YeM 3a IIKOJbHOW MapTOM, TaK KaK «IEWCTBHE» 3TUX 3aKOHOB IPHPObI OHU
SPKO OLIYLIAIOT Ha caMuX ceOe (a He Ha aOCTPaKTHBIX MOJENSIX), I03TOMY IIPOMTHOPUPOBATH MX
TpyaHo. [locre nepBoii omMOKY OHM HAYMHAIOT IOHUMATh: IPUMEHEHUE TEOPETUUECKUX HayUHbIX
3HaHUH M0JI€3HO, 00JIErYaeT peayibHyo KU3Hb, co31aeT koMpopT» [1].

be3ycnoBHO, KaKaplil yuuTENb UAET CBOEH TPOMOM K BEPIIMHAM IEIarOrM4ecKoro mMacrep-
CTBa, HO 11eJTb OJTHA — BOCITUTATh YEJIOBEKA C BEICOKMMH MOPATBLHBIMH KauyeCTBAMM, JIFOOSIIIETO U 10-
HHMMAIOILETO MTPUPOTY, YMEIOLIEr0 MPUMEHSATh 3HAHUS, ITOTy4EHHbIE 3 IIKOJILHOW MapToii, Ha Mpak-
THKe. ONBIT YeNoBeKa, MOTyUYMBILETrO B LIKOJIE TaKOW Oarax 3HaHHI, TO3BOJISIET €My CAaMOCOBEPILIEH-
CTBOBAThCsl, CAMOPEATIM30BBIBATHCS B BBIOPAHHON MM 00J1aCTH PO(ECCHOHAIbHOM AESTEIbHOCTH.

[TpakTrka MOKa3bIBAeT, 4TO MPU3EPHI PU3UUECKUX U JIPYTUX OJMMIMAJ, MOOETUTETH
KOHKYPCOB HayYHBIX MPOEKTOB U BBICTABOK TEXHMUYECKOTO TBOPUECTBA — AKTUBHBIE YUACTHU-
KU 1I0X0J10B. Jlymaro, 4To 3T0 He ciaydaiiHo. Beab OUThCst MHOTHE Yachl HaJl PELICHUEM CIIO0XK-
HOM 3a7auyu WM B TE€YCHHME JJIUTEIBHOTO BPEMEHM NPOBOAUTH SKCIIEPUMEHTHI, BBIOIHSISL
Hay4YHYI0 paboTy, CPOJHU MOKOPEHUIO 3aCHEKEHHBIX BEPIINH AJITaliCKUX TOp.

KoneuHo, nporyska Ha IpUpo/Ty — IPEXIE BCErO OT/BIX, TOATOMY JIF00ast HH(POPMALIUS 10IK-
Ha 0/1aBaThCsl B HEHABSI3UMBOM, UTpoBoM (opme. Cripocute, HaprMep, Kak JTaIeKo Mbl HAXOUMCS
oT ioma? Y ceMHKIIaCCHUKM, KOTOPHIM BBl €Il HUYero He OOBSICHSIIN, BCIIOMHSIT, YTO LUK BBI JIBA
yaca, a CpeHsIsl CKOPOCTh YesloBeKa 5 KM/4 U, 3HAUMT, YIUIH Bbl OT fjoma Ha 10 km. [Ipocreiimas 3a-
Jla4ka 110 MaTeMaTuKe, KOTOPYIO OHH NIEPBBIN pa3 pellaiy, HABEPHOE, B TPETHEM KJIacce, HO, IIOBEPh-
TE MHE, Korja Bbl Oy/eTe u3ydaTrb TEMY «MEXaHMYECKOE JBIDKEHHE» TOT PasroBOp 00S3aTeNIbHO
BcrioMHUTCA. Ecim mMapiipyT mposeraer BIofb Oepera pekH, MocTapaiTech OMPEenesUTh CKOPOCTh
TeueHus Bozbl B peke. U maxe xopoito, ecimi HeT mprbopa Ui i3MepEeHHsl pacCTosHUA. TyT ymecT-
HO I10Ka3aTh, YTO OCHOBOM MEPBBIX NCTOPUUECKU BO3HUKILIMX MEp JUTMHBI ObLT caM yesioBek. U cero-
JIHS, 3Hasl IPUMEPHYIO IMPUHY I11ara, JIETKO MOYKHO OIPEIeNIUTh PAacCTOSIHUE, KOTOpOe IMPOIUIbLIA,
HaIlpUMeEp, BETKA B PeKe. 3Hasl BpEMs €€ JIBMKECHMS, MOXKHO OIPEJIENIUTh CKOPOCTh TeueHus. M3Bect-
HO, 4YTO TypUCTaM MPUXOJUTCS TI0BOJIBHO YacTO NEPEXOUTh peKy BOpoz. ['1ie sxe Ge3omacHee nepeii-
TH PEKY, B IIMPOKOM WM y3KOM MecTe? Ecii Ha MapIIpyTe peka MEHseT IIMPUHY CBOETO pycia, TO
rocTapaiiTech I3MEPUTH CKOPOCTh TeUeHUsI B pa3HbIX MecTax. He Oena, 4to ypaBHEHHE HEpa3pbIBHO-
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CTH CTpyH OyZIeT M3y4aThCsl TOIBKO B JIECATOM KJlacce, (hakT, YTO CKOPOCTh TEUEHHs B IIIUPOKOM Me-
CTE MaJia ¥ TaM, TiepeOpecTy Oe30macHee, 3alIOMHUTCST HA BCIO KU3Hb.

OOparuTe BHUMaHUE Ha TO, YTO COCHOBAs ILMIIIKA [TaJaeT ObICTPO, a JIMCTOK KJIEHA MEUIEHHO.
D10 BeAb HECIOXKHO CleaTh, paBaa? A Korma Bbl OyaeTe pacckasbiBaTh 00 ombItax [ ammest mo
CBOOOTHOMY T1a/ICHHIO U €T0 CIIOpe € MepHIIaTeTUKaMH — IOCIIEA0BaTeIIMU APUCTOTENS, 3TOT (aKT
00s13aTeNIbHO BCIOMHUTCS. A TIPUBAIT JKENIaTeIbHO MOATaIaTh K TOMY BPEMEHH, KOT/ia MOXKHO OIpe-
JIENUTh UCTUHHBIN noseHb. KakoBo ke Oyzer yauBieHue pedsT, KOraa OKaKETCs, YTO COTHEYHOE
BpEMSI HE COBIIAJIACT C TEM, YTO MOKa3bIBAIOT Yachl! HecI0KHO B3STH ¢ cO00I0 KOMITac M Habop CBe-
TOGWIBTPOB. 1 MecTa MHOTO He 3aiiMyT, U HECTU HE TSDKENO. A CKOJIBKO MOXKHO TPOBECTH HAOIIO-
nennii! [TpocTo Bemb MOCMOTPETh Yepe3 KpacHbIi CBETOMIIBTP Ha 3eIeHY0 TpaBy. Ha HabromeHus
CEKYH/Ibl IIOTpaYEHBbl, a Cpa3y BOHHUKAET y pedsAT Bompoc, nouemy? M camoe riiaBHOE — yIMBIICHUE.
A ynuBneHue poxnaer unrepec! Mmest komrac, MOKHO HApHUCOBATh IPUMEPHBIN MapLIpyT, IPUBS-
3aB €ro K CTOpoHaM cBeTa. [loBepbTe MHe, ake, €CM Bbl HUYETO HE CENIACTE U3 MEPEUNCICHHOTO
MHOIO BBIIIE, a IPOCTO, CHIA Y KOCTPa, 00paTUTE BHUMAHUE PeOST Ha TOT (DaKT, YTO MbI BUAWM JIMLA
VX TOBAPUILEH, CUIAIMX C APYTOM CTOPOHBI KOCTPA APOXKALLMMHU U NCKKEHHBIMM 33 CUET KOHBEK-
IIMOHHBIX TIOTOKOB, TO ¥ 3TO Oy/IET 1mar B Mup (pu3HUKH — HayKe o pupoye!

A Ha npDKHOM nporyike? OO oJHOH JIBDKHON NaJIke MOKHO Hanucath pacckas! [Touemy
JbDKHAS MajKa 3aKaHYMBAeTCs OCTpHeM? 3ayeM y JIbDKHOM manku Koisiblo? Ilouemy pyudxu
JBDKHOM MajKy M3roTOBIEHBI U3 pe3uHbl? [louemy moBepxHOCTh pyuek pudnénas? 3adem
BBEepXY y mnanku netis? [louemy JibDKHas majka MpeACTaBIsieT cOOOM IOpaTtOMUHHEBYIO
TpyOKy? U Beab Ha BCe 3TH BOIIPOCHI AaeT OTBET (husukal

[Tocie HeCKONMBKHX MOXOA0B BBIXOAHOTO JHS B Kiacce (OpMUPYETCs TPyMIa pedsiT, KOTOPBIX
MOXKHO YK€ Ha3BaTh TypUCTaMH. Jla, OIbITa y HUX MaJIOBaTo, HO B IIOXOJ, OHU UAYT C JKEJIAHUEM U
OoJee-MeHee TOTOBBI ITPEOJI0NIEBaTh HEYyA00CTBA KOUEeBOH ku3HU. C HUMH YK€ MOKHO HJITH B TTOXO]
C HOYEBKOM. EciM 3T0 BOCBMHUKIIACCHUKM, TO 3TO IPEKPACHEWINAsi BO3MOXKHOCTb IPAKTHYECKOIO
n3ydeHus TeMsl «TemnsoBble sBieHus». Ecim 3To 1eBAThIN Kiace, TO B IOX0/1€ JETH Ha COOCTBEHHOM
ombITe YOesTCs, HACKOJIBKO BayKHA T€Ma, KOTOPYIO OHM M3ydali rojl Hazajl. [lanee ydeHUKH mepe-
XOJAT K MPOEKTHBIM paboTaM, KOTOpPbIE 3aCTABJISIOT MX BBINOJIHATH KOMIUIEKC PadOT, TaKUX Kak:
cOOp 1 cHCTeMaTH3alis MaTepHaIIOB, TOCTAHOBKA 33/1a4l, aHaIN3, (POPMYITMPOBaHNE BHIBOJIOB U T.1I.

W3y4yeHne nprupoIHBIX SIBICHUN HE OXBAThIBACTCA OJHOW AMCLMILIMHOW, Yalle BCEro Uc-
CJIEZIOBaHUSI M NPOEKThl HOCAT MEXINUCUUIUIMHAPHBIA XapaKTep, Ha CTBIKE HAyK M IO3TOMY
MPOBOJATCS B HEYPOUHOE BpeMsl. MexIMCIUIIMHAPHOCTh IPOEKTHOM JESITEIbHOCTH SIBIISIETCS
HOJIOXKUTEBHOM CTOPOHOM y4eOHOro mporecca, T.K. MO3BOJISIET, BO-NIEPBBIX BO30YIUTh peasb-
HBI MHTEpEC K MPEAMETY, IOTOMY YTO XOUETCS BBISICHUTH BCE U 10 KOHIIA, U BO-BTOPBIX BBISIB-
JISIFOTCSL CBSA3HM MEXy HAyKaMH U, BO3MOYKHO, MOT'YT IIPUBECTU K HOBBIM OTKPBITHSM.

[TpuoGperenHble B mpoliecce MO3HAHUS MPUPO/IbI HABBIKM, OMBIT M SMOLIMH MO3BOJIAT B
JaJIbHEHMIIIEM YCHEIIHO BECTH MPOEKTHYIO AEATENbHOCTh B LIKOJE M By3ax. OCHOBOM MpPOEKT-
HOM JIESTENBHOCTH SBIISIETCS C OJTHOW CTOPOHBI KOMaH/1a, C IPYTroil — caMoCTOATENbHOCTE. 1 TO
U Jpyroe npuodpetaercs B noxoaax. Heodxoaumo ocozHaHNe 3HAUMMOCTH KOJIJIEKTHBA U COB-
MECTHOM paboThl Ul MOJTyYeHHs OKUAAEeMOro pesyibraTa. OTBETCTBEHHOCTh 33 KOHEUHBIN
pe3yabTaT B pa3HbIX CUTYalUSX HECYT BCE WIEHBI KOMaH/bI, U 3TO OObEAUHSET U MO3BOJISET
NPOSIBIIATHE U Pa3BUBAaTh TAKWE YYBCTBA M XapaKTEPUCTHKU KaK: YBEPEHHOCTb B IapTHepax,
KOMMYHHUKa0€IbHOCTh, TPEOI0JIEHUE TPOOIEMHBIX CUTYAIIH, ObITh HY>KHBIM KOMaH[IE U T.1I.

Hackonpko MHOromMepHa Ineaaroruka Kak HayKa, Kak OHa IIyOoKa Kak HCKYCCTBO, a
MOJKET OIpe/IeTICHUS TepeCcTaBUTh MECTaMu ?

VYuurens ¥ NpenosaBaTeau SBISIFOTCS BaXXHON ONOPON B JOCTHKEHUM LIENEH Mpupo-
JI0OOYCTPONCTBA W TIPUPOJONONB30BaHMs. Pa3sBuTHE JIFOOOH CTpaHBI 3aBUCUT OT €€ CHCTEMBI
00pa30BaHus, a YYUTENS U MIPENoAaBaTeNd JODKHBI ObITh CTPOUTENAMU (DyHIaMEHTa rapMo-
HUYHOTO CYIIECTBOBAHMS YEJIOBEKA C OKPYKAIOUIEN CPEOH.
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ENVIRONMENTAL DEVELOPMENT IN EDUCATIONAL AND PROJECT
ACTIVITIES

Environmental management ensures the safe existence of man and nature, the need for
this appeared long ago, several thousand years ago, but the relevance remains unchanged.
A separate and important task is the protection of nature from human impact on the envi-
ronment. It is necessary at the earliest stages of education and training to teach children to
love nature, to understand the consequences of the barbaric attitude towards it. Conducting
experiments with natural phenomena from an early age, children build an understanding
of nature, which allows them to engage in more and more complex research and
knowledge accumulation over time. The most successful option to get close to nature and
learn a lot about it is campaigns that can be organized for children of different ages. The
experience of the teacher and the class teacher shows that organizing trips for the purpose
of scientific research makes it possible to obtain such a pedagogical effect, which is not
provided by any class lesson or any extra-curricular activities. Practice shows that prize-
winners of physical and other Olympiads, winners of competitions of scientific projects
and exhibitions of technical creativity are active participants of the hikes. Of course, a
walk to nature is primarily a rest, therefore any information should be presented in an un-
obtrusive, playful way. After several weekend trips in the class, a group of children is
formed, who can already be called tourists. The skills, experience and emotions acquired
in the process of learning about nature will allow us to continue to successfully carry out
project activities in schools and universities. The basis of the project activity is on the one
hand the team, on the other - independence. Both that and another is acquired in cam-
paigns. Awareness of the importance of team and teamwork is necessary to get the ex-
pected result. The study of natural phenomena is not covered by one discipline, most often
research and projects are interdisciplinary in nature, at the intersection of sciences.

Key words: environmental management, education, project activities, hike, physics.
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IMpomuna B.B.
Kypamxko U.A., ctapmuii npenoaaBareiib
TroMeHCKUI UHAYCTPUAIBHBINA YHUBEPCUTET

AHAJIN3 U3BMEHEHU ®YHKIIMOHAJIbHOI'O 30HUPOBAHUSA
MNPUPOJHOI'O TAPKA «<HYMTO»

[IpencraBnen aHain3 W3MEHEHHH (DYHKIIMOHAIBFHOTO 30HUPOBAHUS MPUPOIHOTO IMap-
ka «HymTo». [IpuBencHbI MOTOKUTEIBHBIE U OTPULIATEIBHBIE CTOPOHBI HOBOT'O BapH-
aHTa 30HUPOBAHUS IIPUPOIHOIO IapKa.

KitoueBble cioBa: npupoanslii napk, Hymro, 30Ha KOH(IMKTOB, KOPEHHbIE MAJIOYHC-
nennble Hapoabl Kpaitnero CeBepa, GyHKIIMOHATLHOE 30HUPOBAHHE.

[Mpuponusrii mapk «HymTo» o6Opa3zoBan IlocranoBienumem ryOepHaTtopa XaHTHI-
Mamncuiickoro aBToHOMHOro okpyra — FOrper Ne 71 ot 28 ssuBaps 1997 rona nist coxpaneHust
U W3Y4YEHUs] YHUKAIBHBIX MPUPOAHBIX KOMIUIEKCOB, UMEIOLIUX 3KOJOTMYECKOE, NCTOPUKO-
KYJIBTYPHOE U 3THOTpauyecKoe 3HAUCHUE, a TAKXKe JUIS 3alIUThl MECT MPOKUBAHUS U XO35ii-
CTBEHHOW JESITEIbHOCTH KOPEHHBIX MaJIOUUCICHHBIX HapoJoB CeBepa B MPUPOJHONU U KYJb-
TypHOU cpenax [2].

Tak crnoxunock, uto B 1999 roay komnanun OAO «CyprytHedTerasy ObLIH HepeIaHbl
JUICH3UOHHBIE YYaCTKH TOJ MPOMBIIIJIEHHOE OCBOEHHUE, KOTOPhIE MEPEeceKkanT 0cobo oxpa-
HSIEMYIO TEPPUTOPUIO MapKa. B Xo1e COBMECTHOIO MCIONIb30BAHUS 3€MENb IPUPOAHOIO Map-
Ka copmupoBanach KOH(PIUKTHAS CUTyallUsi MEXKIY MECTHBIMH KOPEHHBIMH >KUTEISIMH U
[IPEJICTaBUTENIIMU JJOOBIBAIOIIEH KOMITAHUU.

[To naummarue OAO «CyprytHedreras» OblI pa3paboTaH MPOEKT HOBOTO (hYHKIIHO-
HAJIbHOTO 30HHMPOBAHUS NMPUPOJHOrO MapKa, KOTOPBIM MpoIien OOLIECTBEHHbIE CIyIIaHMUS,
Obul yTBepkAeH JlemapTaMeHTOM MPHUPOJHOTO Pa3BUTUS M HKOHOMHUYECKOTO pPa3BUTHUS
XMAO-IOrpsl1, cornmacoBan Muntnpuposr PO.

BapuanThl pyHKIIMOHAIBHOTO 30HUPOBAHUS NMPHUPOHOTo napka «HymTo» mpeacrasie-
HbI Ha pUCYHKe 1.

AHanu3 u3MeHeHull (YHKIMOHAJIBHOTO 30HUPOBAaHUS MpHpojHOro mapka «Hymro»
npejcTaBieH B Tabnuue 1.

K Non0KuTENbHBIM CTOPOHAM HOBOT'O 30HUPOBAHUS MOKHO OTHECTH 3HAUYUTEIBHOE CO-
KpalleHHe IUIOMIA U 30HbI XO3HCTBEHHOTO HCIIOJIIb30BAHUS 3a CUET YBEJIMUYEHUS IUIOIIAIN
3al0BEJHOM 30HBI, & TAK)KE BBIICIEHUS 30HBI TPAJIULMOHHOIO SKCTEHCUBHOTO MTPUPOAOIIOIb-
30BaHUA. PeXXMMBI HCIIOIb30BaHUSI JAaHHBIX 30H HE MPEIyCMaTpUBAIOT AEATENbHOCTh 10 pas-
Be/IKE U J0ObIYE MOJIE3HBIX UCKOMAEMBbIX, TOTJJa KaK 30HA XO3HCTBEHHOI0 Ha3HAYEHUs TaKyIO
NEeSITENIbHOCTD JIOMYCKaeT.
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CyuiecTsyiouiee 30HHPOBAHKE NPHPOAHOTO napka "Hymro™

cornacHo lMocranosaeunio IMpasutensersa XMAO or 13.02.2001 NeS4-n
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HoBoe 30HHpOBaHHe NPHPOAHOTO Mapka "HymTo" (coriaacso
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OAO "Cypryraedreras”
8 Homepa mmersuommIx veacTKos

3onuposanue 2001 roga

3onuposanue 2016 rona

Pucynok 1. BapuanTtsl pyHKIIMOHAIBHOTO 30HUPOBAHUS IPUPOAHOTO napka «HymTo»

Tabnuua 1 — AHanu3 u3MeHeHui PyHKIIMOHAIBHOTO 30HUPOBAHMS IPUPOTHOTO apKa

«HymTo»
Cy1ecTByOIUI BapuaHT Hoserit BapuanT (Iloctanosnenue S CapI—
(ITocranonenne XMAO-IOrpa ot XMAO-HOrpa ot 28.10.2016 SN
13.02.2001 Ne 54-m1) Ne 415-11) Ha
BH/T 30HBI TLIOMIaE, % BU/JT 30HBI TLIOMA b, % BTa B %
ra ra
30ma 3aNOBEIHOTO | yares 50 | 84 (3anopemmansoma | 89790,66 | 16,1 | +43206,06 | +7.8
pexuma
30Ha 3aKa3HOrO oHDOI0OXDAHHAS
pekuma (BomHo- | 92936,54 | 16,7 301;;’ HOOXP 88174,72 | 158 | -4761,82 | -09
OOJIOTHBIC YTObS)
Pekpeatmionias | gg30 g | 1,8 |PeKPeamMOMMAT | goo5 9 | 16 | 90506 | -02
30Ha 30Ha
VYyacTku apxeoso-
TUYECKUX MMaMSIT- 30Ha 0XpaHbl 00b-
HHUKOB U MecT o0u- | 19741,97 3,5 | eKTOB KyJIbTypHO- 8645,97 1,6 -11096,00 -2,0
TaHUA peZ[KOﬁ op- 'O Hacjaeaus
HUTO(DayHbBI
3oiia XOACTBEHIO- | 507669 g3 | 6,6 | SOHA XOMMICTEEH- | )7a955 g6 | 501 | -108613,07 | -195
T'O UCITOJIL30BAHU S HOI'O HA3HAUYCHUA
30Ha TpaAUIINOH-
- : - |MOTOORCICHCHE™ 1 85 170,79 | 14,8 | +82170,8 | +14,8
HOTO TIPUPOIO-
I10JIb30BaHUA
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Kpome storo, Obiia BbiZeNieHa 30Ha OOBEKTOB KYJIBTYPHOTO Hacledus, B COCTaB KOTO-
poii BoluIa BHOBb 00pa3oBaHHAs 0co00 OXpaHseMas TePPUTOPHS - AOCTONPHUMEYATEIHbHOE
Mecto «HyMmTo», BKIIIOUaroIiee CBALIEHHOE JJI1 KOPEHHBIX KUTEJIEH 03€po ¢ MpUIIerarllen
TEPpUTOpPHUEH, UYTO OyJIeT CIOCOOCTBOBATH COXPAHEHUIO LIEJIOCTHBIX HMCTOPUKO-KYJIbTYPHBIX
nanamwadToB U 00ECIIEUUT ISl JTAHHOW TEPPUTOPUH COXpAaHEHHE CaKpaIbHOIO CTaTyca.

Haubosnee ciopubiM penieHreM HOBOTO (DYHKIIMOHAJIBHOTO 30HHPOBAHUS CTAIO BKIIO-
YeHHe 3HAYUTEJIHbHOM IUIOMAAN BOJHO-OOJIOTHBIX YroJuWi B COCTaB 30HBI XO3SIIICTBEHHOTO
Ha3HAYCHUS, PEKUM KOTOPOI JIOMyCKaeT AesITeIbHOCTD 110 Pa3BeaKe U J00bIUE TOJIE3HBIX HC-
KonaembIx. [laHHBIN (akT 0OBICHIETCS MIAHUPYEMbIM Pa3MEIEHUEM IMOMCKOBO-OIEHOYHBIX
ckBaxnH komnanuu OAO «CyprytHedTeras» B JaHHOH 30HE.

Heo0xoaumMo 0TMETUTH, UTO BOJAHO-O0JIOTHBIEC YTObs BBIIOIHAIOT (DYHKIUU PETYIATO-
POB BOJIHOTO PEXUMa CEMH PEK M SBJSIOTCS MECTOM OOMTAHMS PEIKHUX U MCUE3AIOMIUX pac-
TEHUH U KUBOTHBIX, 3aHeCEeHHbIX B KpacHyto kaury P® u okpyra.

B pesynbpraTe KOMIUIEKCHBIX HcciaenoBanui, nposeaeHHbIx PI'bYH «MucTHTYT 1Ipo-
6nem ocBoenusi CeBepa «Cubupckoro otaenenus Poccuiickoii akageMun HayK», ObUT clienan
BBIBOJI O HEJOMYCTUMOCTH U3MEHEHUSI 30HUPOBAHUS, IPUBOJISALIETO K PAa3pPEILIECHUIO PA3BEAKU
U JTOObIYM TIOJE3HBIX MCKOIMAEMBIX HAa TEPPUTOPHUSIX OTHECEHHBIX paHEee K 30HE BOJHO-
OosoTHBIX yroaui mapka. Ho, cornmacno 3akmtouenuto ['punnuc Poccuu, nanneie nccienoBa-
HUS [IPU U3MEHEHUHU (QYHKIMOHAIFHOTO 30HUPOBaHUS MpupoaHoro napka «Hymro» 2016 ro-
Jla He OBLTU MPUHATHI BO BHUMaHue [1].

CIIMCOK JIMTEPATYPBI

1. OueHka BO37eiCTBUS Ha OKPY>KAIOLIYIO CPEy U3MEHEHHs 30HUPOBAHUS IPUPOIHO-
ro napka «Hymrto» ot 20.02.2016 Ne 16/238: 3akimoueHne OTAEICHUS MEXITyHAPOTHON He-
IPaBUTEJILCTBEHHON HeKoMMepdeckod opranuzanuu «Coser ['puHnuc» mno martepuanam
[DnexTpoHHBIN pecypc]. Pexum JIOCTyMa:
http://m.greenpeace. org/russm/ru/m|d/news/2016/26 -02-numto/

2. PeutoBa, T. I'. Ocobo oxpaHsieMble MPUPOIHBIE TEPPUTOPUN KaK TEPPUTOPHH HH-
TEHCUBHOT'O OCBOEHHUS He(Tera3oBbIM KOMIUIEKCOM (Ha mpuMmepe npupoaHoro mapka «Hywm-
to») / T. I'. PeutoBa // Pons OOIIT B coxpanenuu OnopazHooOpaszus: MpoOIeMbl U TIYTH pe-
mieHus : Matepuainsl |1-oit MexayHap. Hayy.— npakT. koH(. — Omck : 13a-Bo OO0 «Ilomu-
rpaduueckuit neatp KAH», 2016. — C. 34 — 38.

Proshina V.V.
Churasco |.A., Senior Lecturer
Tyumen industrial University

ANALYSIS OF CHANGES IN FUNCTIONAL ZONING NATURAL PARK
"NUMTO»

The article presents an analysis of changes in the functional zoning of the Numto Nat-
ural Park. The positive and negative sides of the new zoning option of the natural park
are presented.

Key words: natural park, Numto, conflict zone, indigenous peoples of the Far North,
functional zoning.
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Boponexckuii rocyAapcTBEHHBIH arpapHblii yHHBEpCUTET nMeHu umiepartopa [letpa |
Oraposa E.H., cT. npenoxaBarens

Boennsrit yueOHO-Hay4HBII TIeHTp BOEHHO-BO3MYIIHBIX CHII «BOCHHO-BO3MyITHAS aKaIeMHS
nmenu npodeccopa H.E. XKykosckoro u FO.A. arapunay

K BOITPOCY OIITUMAJIBHOI'O COAEP KAHUSA BUTYMA
B ACOAJIBTOBETOHHBIX CMECAX U3 IIVIAKOBBIX MATEPHUAJIOB

[InakoBble MaTepUabl — XPYINKUE U BEICOKOIOPUCTBIE, IIPU YINIOTHEHUH MPOUCXOIUT
ApoOJeHre 3epeH Mo JIMHUM HauMEHBILETro conpoTuBieHus. [[pobnenue 3epeH muta-
KOBBIX MAaTepHaJlOB MPHUBOJUT K YBEJIMYEHHUIO OOIICH MOBEPXHOCTH, U, CIEI0BATEIb-
HO, ONTHMAJIBHOE CO/IepKaHhe OuTyMa OyIeT M3MEHSATHCS OT BEIMYUHBI YIIJIOTHSIO-
uiero aasneHus. ['oBops 00 onTuManbHOM cojepkaHuu OuTyma B acanbToOeToHe U3
[IUIAKOBBIX MaTEpUaOB IO Ipeleidy MPOYHOCTH MpPHU CKATUM, CIEAYET KOHCTaTHpO-
BaTh TOT (akT, YTO ITOT MOKa3aTeab KpaitHe yciaoBHbBIN. [IpoBeneHHbIC HCCIeI0BaHUS
MOKa3aJid, YTO BCJIEICTBUE MPOIECCOB (HU3UKO-XUMHUYECKOTO B3aWMOJICHCTBHSA IIjIa-
KOBBIX MaTepHalIoB ¢ OUTyMOM BO BpEMEHH He HAOII01aeTCsl MaKCUMyMa MIPOYHOCTH,
KaK 3TO BBISIBJIEHO IIPU MCHBITAHUU B HaydajbHble CPOKU. ONpeneistonyo poib, M0
HalleMy MHEHHIO, B 3TOM cliydyae urpaet AuQdys3us Kak OTAEIbHBIX KOMIOHEHTOB,
Tak U Outyma 0€3 U3MEHEHHs €ro rpyHIoBOro COCTaBa B MOPHI IIJJAKOBOTO MaTepua-
7a, a Takke Mporecchl (PU3MKO-XUMUYECKOTO B3aUMOJCHCTBUS IIIAKOBBIX MaTepua-
JIOB ¢ OUTYMOM ¢ 00pa30BaHUEM OpraHO-MHUHEpaJIbHBIX coeauHeHui Takum oOpazom,
B ac(hanbTOOETOHE U3 IIJJAKOBBIX MAaTEPUANIOB MOHATHE 00 ONTUMATBHOM COJIEP:KaHUU
OuTyMa HEe COBCEM KOPPEKTHO, CIEAYET PacCMaTPUBATh ATOT BOMPOC C TO3HUIIUHU «OTI-
TUMaJIbHO HEOOXOUMOTO» COJIepKaHusl OUTymMa B cMecH JiIsl obecrieueHus nedopma-
TUBHOW M Je(pOpPMallMOHHOW CIOCOOHOCTH, a TaKXe TpedyeMoil KOppO3MOHHON
YCTOMYUBOCTH.

KitoueBble cioBa: acgaibToOETOH, IIUIAKOBBIE MaTe€pHajbl, ONTUMAIbHOE COIepKa-
Hue outyma, PU3NKO-XUMUYECKOE B3aUMOEHCTBIE

®dopmupoBanue acharbTOOCTOHHBIX MOKPBHITUNA W3 IUIAKOBBIX MATEPHAIOB MPOI0JI-
JKaeTcsl JUIUTEIbHOE BpeMsi ¢ MOMEHTa ycTpoiicTBa. CpefHsis MIOTHOCTH achaibToOeTOHA U3
[IUTAKOBBIX MaTE€PUAJIOB B HAYAJIbHBI MOMEHT DKCILTyaTallil COOTBETCTBYET CPEIHEN IIOT-
HOCTU 00pa3iia, CGOPMUPOBAHHOTO B JIAOOPATOPHBIX YCIOBUSAX YILIOTHSIOIIEH HArpy3Koil Ha
ruapaBiInueckoM mpecce napienueMm 10-17 Mlla, B mocneayrommii nepuos dKCIUTyaTaluu
CpenHsis TIOTHOCTh achaibTOOETOHA B MOKPBITHH JOCTUTAET CpPelHEN MIOTHOCTH o0pasiia,
YIUIOTHEHHOTO naBieHueM 25-30 MIla [1, 2].

[[InakoBble MaTepuaibl — XpyIKHE U BBICOKOTIOPUCTHIC, TPU YILIOTHEHUU MTPOUCXOAUT
IpoOJeHue 3epeH IO JIMHUM HAaWMEHBIIErO COTMPOTHBIICHHUSA. 3€pHOBOH (TpaHylIOMeTpUYe-
CKHIi) COCTaB IIJIAKOBBIX MAaTEPUAJIOB B UCXOJHOM COCTOSIHUM HE YAOBIETBOpSET TpeOOBaHU-
am ['OCT 9128-2013 [3]. [Tocne ymmotHeHus: achaabTOOETOHA M3 NIIAKOBBIX MaTEpUaioB
nasienuem 10, 20, 30, 40, 50 MIla u mocienyromero 3KCTparupoBaHus OUTymMa rpaHyIoMeT-
PUYECKUN COCTaB ONMTHMHU3UPYETCS M YIOBJIECTBOPSET TPeOOBAaHUSM CTaHIApTa Ha TUIOTHBIE
cmecu [4, 5]. Pa3pymienne 4actu 3epeH NUIAKOBBIX MaTepUaioB MPOUCXOTUT MO Haubolee
0CJIa0JICHHBIM 30HAM TMPU CPABHUTEIIBHO BBHICOKUX HAIPSHKEHUAX. ITO MPUBOAUT K MOBBIIIE-
HUIO CPETHECTATUCTUYECKON MPOYHOCTH 3a CUET JIMKBUIAIMH JePEKTOB CTPYKTYPHI, IPOHUC-
XOJISIIIUX TIPH YIUIOTHEHUH U IPOOJICHUH IIJIAKOBBIX MaTEPHAIIOB [6].
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JlpobnieHne 3epeH NUTaKOBBIX MaTepHajoB MPUBOINT K YBEINYEHHIO OOIIeil moBepx-
HOCTH, U, CIIeZIOBAaTENIbHO, ONTUMAIBHOE COZIep)KaHue OMTyma OyAeT U3MEHSATHCS OT BEIUYH-
HBI YIUIOTHSIOIIETO AAaBJICHUSI.

[TosTOMY NpH MPOBEACHUH SKCIIEPUMEHTA BAPHUPOBAIH CO/ICpPKaHUEe OUTymMa B CMeCH
¥ BEJIMYUHY YIUIOTHSIOIIETO JIaBJICHHS. Bl HCIOIb30BaH TPEXyPOBHEBBIN TIaH BTOPOTO MO-
psizika IBYX(aKTOPHOTO IKcrepuMeHTa [7].

VYcoBuS MIIAHUPOBAHUS IO M3YYEHHUIO CTPYKTYPHO-MEXaHHUYECKHX CBOMCTB ac(ab-
TOOETOHA M3 TPAaHYIMPOBAHHOTO IUIAKA B 3aBUCHMOCTH OT COZIEp)KaHUS OMTyMa U CTEICHU
YIUIOTHEHHsI IPUBE/ICHBI B Tabiuue 1.

Tabnuna 1 - YcnoBus miaHUpOBaHUS IKCIIEPUMEHTA 110 U3YYEHHUIO
CTPYKTYpHO-MEXaHUYECKHX CBOMCTB ac(hambTOOETOHA B 3aBUCUMOCTH OT COJCPKAHUS
OHTyMa M CTENEHU YIUIOTHEHUS

DakTophl DdusnuecKoe 3HaYEHHE Koauposannoe
HIepeMEHHBIX 3HAYCHHE
Y CTOBHS X1 — X5 — coaepkaHue
VIUIOTHSIIO- | OUTyMa B CMecCH,
mas % (cBepx 100% X1 X2
Harpyska, MUHEpaIbHOU Ya-
MlIla CTH)
Bepxnmii yposenp X 50 11 +1 +1
Hwxnnit yposenp X 10 7 -1 -1
OCHOBHOIi ypoBeHb X! 30 9 0 0
lar BappupoBanns A4 20 2

[Tepexon oT pu3NUECKUX EPEMEHHBIX K KOJAUPOBAHHBIM OCYIIECTBISETCS 10 GOopMYy-
nam:

. _ X, —300 X, =9
! 200 2

B pesynbrare peanuzanuu dKCrepuMeHTa M o0cueTa MaTpULIbl TUIAHUPOBAHUS TONY-
YeHbl MaTeMaTHYECKUe MOJIENU Mpe/iesia MPOYHOCTH MPH CHKaTUM ac(anbTOOeTOHa U3 IpaHy-
aupoBaHHoro nomenHoro nutaka HJIMK npu temneparype 20 °C B 3aBUCUMOCTH OT YIUIOT-
HSIOIIEeH Harpy3kH U cozepxkanus Outymos Mapku BHJI. MaTtematuueckue Mojenu mpuBesie-
HBI B Tabnuie 2, a rpaguueckast HHTEpIpeTaIus — Ha pucyHke 1.

['oBopst 06 onTUMaILHOM COZIEp)KaHUU OuTyMa B ac(albTOOETOHE U3 IIJIAKOBBIX Ma-
TEPUAJIOB IO MpeeTy MPOYHOCTU MPHU CXKATHH, CIIEAYeT KOHCTaTUPOBATh TOT (aKT, YTO ITOT
IO0Ka3arenb KpaliHe yCIoBHbIN [8].

Jlns moATBepKIeHUs 3TOr0 ObUIM MCHBITAaHBI T ke ac(aabToOETOHBI HA OCHOBE Ipa-
HYJIMPOBAHHOTO JIOMEHHOro I1uiaka u 6utryma mapku BHJI 90/130 B Bo3pacte 360 cyTok u
1ocJie HaTypHOTO 3aMopaxuBaHus B Bo3pacte 360 cyrok. C 3Toil 1enbio oTpOpMOBAHHBIE B
nabopaTopun 0Opa3Ibl pa3MECTUIIN TI0J] OTKPHITHIM HEOOM, XpaHHIIM B TE€YEHHUE OJHOTO To/1a
Ha yYpoBHE | M OT NMOBEPXHOCTH 3€MJIM M 3aTeM HchblTanu. [lapannensHo dacTe 00pas3ioB
XPaHUJIM B KOMHATHBIX ycIoBHsX ITpu TeMieparype 20 °C B KauecTBE ITAJIOHHBIX.
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Tabmuma 2 - MaTemaTudecKkue MOJCIN TIpeiesia TPOYHOCTH MPH CHKATHH TIPU TeMIIe-
parype 20 °C acdanbrobeToHa U3 TPaHYIHPOBAHHOTO JOMEHHOTO IIIJIaKa B 3aBUCUMOCTH OT
VIUTOTHSIIOIIEH HAarpy3KH U CoJIep:KaHus OMTyMa B CMECH

Mapka
MaremaTrueckasi MOCIb
ouryma
Bo3zpact ucnbitanust — 2 cyTok
BHJT{ 90/130 R, = 1,79+0,51 x3+0,12 %,+0,04 X1 X-0,20 X;°-0,22 X,*
Bospact ucnerranust — 360 cyrok
BHJT 90/130 R,, = 1,87+0,25 x;+0,48 x»+0,03 X1 X-0,05 %,°-0,25 X,
Ilociie HaTypHOro 3aMOpaKUBaHUS
BHJT 90/130 R,, = 1,37+0,3 x;+0,27 Xp+0,05 X1 X,+0,03 X;°~0,17x,”
8.0 A 2. b 2s B
. = 40 < 50
= = T =
= 10 ’L il = 2 - ] \\ = 2,0 %:j:Q
- : . .
(o] [on] o~
e p SRRy ZiE
E 40///// ° \ E 1,6 /4- \ c_E; 1.4 L, —-_1-‘\
s e °r S A
N4 | |
g 3.0 g 14 &1, m
= = =
% 20 % 19 10 . % i /"4\\\
= = ~ =
1.07 ) 9 0 1 L 9 10 1 0.87 g 9 10 11

Conepxanue 6utyma B cMecH, %

Pucynok 1. M3mMeHeHune npenena NpoYyHOCTH MPH CKAaTHH acaibToOeTOHa U3 rpaHy-
JMPOBAHHOTO IIIJJaKa OT YIJIOTHSIONIEH Harpy3Ku W conepkaHust outyma mapku: A — BHJ|
40/60; b — BHJI 60/90; B — BH/I -90/130. O0pa3iip! uchbITaHbl B BO3pacte 2 CyT., HU(PHI HA
KPUBBIX — YIUIOTHsOIIAs Harpy3ka, MIIa

B Tabnuue 2 u Ha pucyHKe 2 IpUBEACHbI MaTeMaTUYECKHE MOJIENIN U UX rpadudeckas
MHTEpIIpEeTalNs U3MEHEHUS Ipejiesia MPOYHOCTH IpU cxxaThu rpu temieparype 20 °C.

AHanu3 MaTeMaTH4eCKUX MoOJeJed M MOCTPOEHHBIX I'padUKOB IOKaszajld, 4YTO He
HaOJII0aeTCsl MAKCUMYM MPOYHOCTH B Bo3pacTe 360 cyT. ¢ MOMEHTa U3TOTOBJICHHS 00pa3IioB
U TI0CJIe HATYPHOTO 3aMOpaXMBaHUs MPHU BapbupoBaHuu Outyma ot 7 10 11%. Y acdansro-
0eToHa Ha OCHOBE I'PaHYJUMPOBAHHOIO JOMEHHOro Iuiaka HoBonwumenkoro meramryprude-
CKOTr0 KOMOHMHATa MPOYHOCTh MPU C)KaTUM MOHOTOHHO TOBBILIAETCS C YBEIHMUEHHEM COJIEp-
XKaHUs OUTyMma.

OT0 emie pa3 MOATBEPXKAAET, YTO IMPOLECCHl CTPYKTYpooOpa3oBaHus B acdanbTode-
TOHE U3 IUIAKOBBIX MaTepUalOB MPOAOJIKAIOTCSA JJTUTEILHOE BPEMsl ¢ MOMEHTa U3rOTOBJIE-
HUS, U OMPEAEIISAIONIYIO POJib, IO HAIIEMy MHEHHIO, B 3TOM ciiydae urpaet aupdys3us Kak oT-
JIENIbHBIX KOMIIOHEHTOB, TaKk U OUTyma 0e3 M3MEHEHUs €ro rpynioBOro cocTaBa B MOPHI IL1a-
KoBoro marepuaina [9, 10], a Takxke npoueccsl PU3UKO-XUMHUYECKOTO B3aUMOJICHCTBUS IIIJIa-
KOBBIX MaTEPHAIIOB C OMTYMOM C 00Opa30BaHUEM OPTaHOMHUHEPAIbHBIX coeauHenui [11, 12].
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B Bo3pacrte B Bo3pacte  [locne natypHOro
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Conepxanue 6uTyma B cMecH,%
Pucynoxk 2. U3menenue npeaena npoyHOCTH TIpH cxxatuu pu temmeparype 20 °C ac-
danbTobeToOHa U3 TPaHYIMPOBAHHOTO IIIJIaKa B 3aBUCUMOCTH OT YIUIOTHSIOIIEH HArpy3Ku U
conepskanus 6utyma mapku bHJ[ 90/130. Ludps! Ha kpuBbIX — yrmoTHsIomAs Harpy3ka, Mlla

AHaJIOTUYHBIE PE3YJIbTaThl MOJIYYCHBI C IPUMEHEHHEM YIIbTPa3BYKOBBIX METO/IOB HC-
MBITAHUS Ha TeX e 00paslax Toro ke cocrapa. [lo ckopocTu pacnpocTpaHeHHs YIbTpa3By-
KOBBIX KOJIe0aHU MOYKHO ONPEEIUTh ONTUMAILHOE CO/IepKaHrue OUTyma.

VYcnoBus MiIaHUPOBAHUS U MATPHUIIA SKCIEPUMEHTA IO U3YYEHHIO CKOPOCTH Pacmpo-
CTpaHEHUs yIbTpa3ByKa B ac(hanbToOETOHE U3 TPAaHYIUPOBAHHOTO JOMEHHOTO IIIJIaKa B 3aBU-
CHMOCTH OT COZIep>KaHus OMTyMa M CTETICHH YIIJIOTHEHUS JaHbl B Ta0nuie 1.

B Tabnuie 3 mpuBeneHbl MaTeMaTHYECKHE MOJETH U3MEHEHUS! CKOPOCTH yIbTPa3BY-
KOBBIX BOJIH, a Ha puc .3 — ux rpaduueckass HHTEPIpETaIUs.

Takum o0pa3zoM, B achanbTOOETOHE U3 IUIAKOBBIX MaTepUAIOB MOHATHE 00 OMTUMAalb-
HOM COJIEp’)KaHUHM OUTyMa HE COBCeM KOppekTHo. [lo Hamemy MHEHUIO, ClIeNyeT paccMaTpu-
BaTh 3TOT BOMPOC C MO3UIIUU «OMTHUMAIbHO HEOOXOIMMOI0» COAEp)KaHHUS OMTyMa B CMECH
st obecriedeHust aeopMaTuBHON U AeOPMAIIMOHHON CIIOCOOHOCTH, a TakkKe TpeOyemoit
KOPPO3UOHHOM ycToriuuBocTH [13].

Tabnuua 3 - MaTemaTuueckue MOAETN U3MEHEHUS] CKOPOCTH PAaCIpOCTPAHEHUS YiIb-
Tpa3Byka B ac(hanbToOETOHE M3 I'paHYJUPOBAHHOIO JAOMEHHOrO IIIJIJaka B 3aBUCUMOCTHU OT
YIJIOTHSIIOIIEH Harpy3KH U cofiep>kaHusi Outyma B cMecH npu tremneparype 20 °C
Mapxka 6utryma Matemarnueckas MoJENb

B03paCT HCIIBITAHUA — 2 CYTOK

BH/T 90/130 Voo = 1952 + 139 X1 + 130 X, + 1,25 X1 Xo + 46 X;° + 218 Xo°
Bo3spact ncnertanus — 360 cytok

BHJ190/130 | Va0 = 2050 + 156 X; + 169 X, + 48 X1 Xp + 83 X1° — 70 X,°
ITocne HAaTYPHOI'O 3aMOpaXUBaHUA

BHJT90/130 | Va0 = 1910 + 194 X1 + 196 X, + 19 X1 Xo + 15 X;% — 52 x,°
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Pucynok 3. M3MeHeHHE CKOpOCTU YIbTpa3ByKa OT COJEp)KaHUA OWTymMa B CMECH U
YIJIOTHSIOLIEH Harpy3ku B acaabTOOETOHE Ha OCHOBE I'PaHYJIMPOBAHHOIO JIOMEHHOIO IIIIaKa
HJIMK wu 6utryma mapku BHJ[ 90/130. Lludpst Ha KpUBBIX — YIUIOTHSIOIIAs Harpy3ka, MIla

[Ipr OMBITHO-IPOM3BOACTBEHHOM CTPOUTEILCTBE M B pe3yinbrare 5-13-meTHux
HaOro1eHui 3a acPanbTOOETOHHBIMH MOKPBITUSMHU U3 [IUIAKOBBIX MaTE€PUaIOB YCTAaHOBJICHO,
YTO CPEAHSISI IUIOTHOCTh BBIPYOOK M3 MOKPBITUSI COOTBETCTBYET CPEAHEN IIIOTHOCTH 00paslia,
ymjaoTHeHHOro aasneHueM 25-30 MIla [2]. Takum o6pazom, achanbToOETOHHbIE MOKPHITHS
U3 [UIAKOBBIX MAaTEpHaJIOB MOJBEPraloTCs 3aMOPAKMBAHUIO-OTTAUBAHHUIO B HEIOYIJIOTHEH-
HOM COCTOSIHUU. V3BECTHO, UTO HEYIUIOTHEHHBIE MOKPBITHS MOABEPraloTcs 0ojiee CHIbHOMY
BJIMSTHUIO BO3JICHCTBUS 3HAKOIIEPEMEHHBIX TeMIleparyp, yeM IuioTHele [14, 15]. [loatomy ObI-
JIM TIPOBEJEHBI MCCIEA0BAHNS 110 U3YYEHUIO BJIMSHUS CTENEHU YIUIOTHEHHUS Ha IOKa3aTelu
(UBHKO-MEXaHUYECKUX CBOMCTB acdanbToOE€TOHA M3 TPaHYJIUPOBAHHBIX IIJIAKOB TMOCTE 3a-
MOpaKUBaHUSA-OTTaNBaAHUS.

OntuManbHO HEOOXOIUMOE cojliep)aHue OuTymMa B ac(haabTOOETOHE U3 ILIAKOBBIX
MaTepUaioB C YYETOM BO3JEHCTBUS 3HAKOIEPEMEHHBIX TEMIIEpATyp IPEICTAaBISIET HECO-
MHEHHBIA MHTEpPEC, TaK KaK 3TO MO3BOJIUT IPOrHO3UPOBATH JOJITOBEYHOCTh MOKPBITHI B pe-
QIBHBIX YCIIOBHSX KCIUTyaTalMu. J{s U3ydeHus BIUSHUS COAEp)KaHUS OUTyMa, YIUIOTHSIO-
1Iei Harpy3Kd M KOJMYECTBA IIUKJIOB 3aMOPAKUBAHUSA-OTTaWBaHUS ObLI MPUMEHEH Tpex(Qak-
TOPHBII TPEXYPOBHEBBII IIJIaH BTOPOTO MopsiiKa [6].

VYcnoBus TUTaHUPOBAHMSI HKCIEPUMEHTA IO M3YYEHHUIO CTPYKTYPHO-MEXaHHMYECKHUX
CBOWCTB ac(ambTOOETOHA U3 IIUIAKOBBIX MaTE€PHUaIOB B 3aBUCUMOCTH OT COJIEpXKaHUA OUTyMa,
VIUTOTHSIIOIIEH Harpy3Kd M KOJMYECTBA LMKJIOB 3aMOpPaXMBAaHUSA-OTTaWBAHUS IPUBEJIEHBI B
tabmuiie 4.

[Tepexon oT pu3HUecKuX NePeMEHHBIX K KOJTUPOBAHHBIM OCYILIECTBIISETCS [0 (OpMyaM:

oXai=9 X, -30 X, —50

2 120 50

37



Tabnmuma 4 - YcnoBusA TUITAHUPOBAHHUS SKCIIEPUMEHTa IO M3YYCHHUIO CTPYKTYPHO-
MEXaHUYECKUX CBOMCTB ac(harbToOETOHA M3 NMUIAKOBBIX MATEPUAIOB B 3aBUCUMOCTH OT COJIEP-
JKaHUsl OUTyMa, YIUTOTHSIIOIIEH HAarpy3KH M KOJIMYECTBA IIMKIJIOB 3aMOPAKUBAHUSA-OTTAUBAHUS

Komupoan-
DaKTOpBI dusnueckoe 3HaUCHUE AP
R — HOE 3HAYCHUE
MIEPEMEHHBIX
X3 — KoJIn4e-
X1—co- | Xp— ymior- 3
Yenoust JIepKaHue HAIOmas CTBO IHKIIOB
61/ITYMa B Harpyska 3aMOpaxuBa- X1 X2 X3
’ HUS-OTTau-
cmecu, % MlIla
BaHUs
Bepxuuii ypoBenp X 11 50 100 +1 | +1 | +1
Hwxnuit ypoens X! 7 10 0 -1(-1]-1
OcHOBHOH ypoBeHbX | 9 30 50 00| O
Ilar BapbupoBanus A4 2 20 50 - - -

Jis uccnenoBaHus UCTIONB30BaIH achabTOOSTOHHYIO CMECh Ha OCHOBE TPaHYJIUPO-
BaHHOTO JOMEHHOTO I1aka HOBOJIMITEIKOT0 MEeTayUTypru4eckoro KoMOMHaTa U OUTyMa Map-
xu BHJI 90/130.

[Tocne peanm3anuu ONMBITOB U 0OCUETa MAaTPHIIBI TUTAHUPOBAHUS TOJTydeHA MaTeMaTH-
yeckas MOJeNlb U3MEHEHHS Ipejiesia MPOYHOCTH MpHU CxKaTu| rpu temmneparype +20 °C B 3a-
BUCHUMOCTH OT COJCPXaHUsI OMTYMa, YIDIOTHSIOIICH HArpy3KH M KOJIMYECTBA [IUKIIOB 3aMOPaKH-
BaHUA-OTTAUBAHUSL.

Ry =1,87+0,26 X1 + 0,53 X, — 0,26 X3 + 0,12 X1 Xo — 0,12 X1 X3—
—0,15 X X3 + 0,16 .2 — 0,29 x,°~ 0,08 x5,

IJIe X1, X2, X3 — COOTBETCTBEHHO KOJMPOBAHHBIE 3HAYCHUS COJEpKaHUs OMTyMa, YIUIOTHSIOILEH
Harpy3Ky 1 KOJIMYECTBA LIMKJIOB 3aMOPaKUBAHUSA-OTTAUBAHUSL.

AHanmM3 MaTeMaTHYecKOl MOJEIN MO3BOJSIET YCTAHOBUTH BIIMSIHHE KaXIO0ro (pakropa Ha
IpeziesT POYHOCTH NpU ckaThu 1pu Temneparype +20 °C. 3Haku Npyu JIMHEWHBIX 3HAYEHUSIX KO-
3QPUIMEHTOB X1 U X2 YKa3bIBalOT HA TO, YTO C YBEJIMYEHUEM COZEpKaHUsl OMTyMa B CMECH U
YIUIOTHSIIOIIEH HAarpy3Ku Mpesiesl MPOYHOCTH MPH CXKaTUM BO3PACTaeT, MPUYEM BIMSHHUE YIJIOTHS-
IOIlIeH Harpy3ku OoJblile, 4eM coepkaHus outyma B cMecu. OTpuiatesbHas BeJnunHa Kodpdu-
LIEHTA MPH X3 YKa3bIBAET HA CHIDKEHHUE IPeena MPOYHOCTH NP CKATHH C YBEJTMUEHUEM KOJTHYe-
CTBa IIMKJIOB 3aMOpakMBaHUSA-0TTauBaHusl. Koah(HIMeHTs Mpy MapHbIX B3aUMOJEHCTBUAX X1 X2
YKa3bIBAIOT Ha YBEJIMUEHHUE ITPEENa MPOYHOCTH, a IPU X1 X3 U X2 X3 — HA CHKEHHE TIpeJieNnia mpoy-
HocTH. Koo((UIMEHTHI IIPH KBaIPaTHYHBIX X1°, X2, X3* YKa3bIBAIOT HA HAMMYHE MHHHMYMA TpeJie-
JIa TIPOYHOCTHU TPU M3MEHEHHUHU COZEpKaHusl OMTyMa M HaJlWdhe MakcuMyma — MpH MU3MEHEHUH
YIUIOTHSIOIIEH HArpy3KN U KOJIMYECTBA IUKJIOB 3aMOPayKUBAHUSI-OTTaUBAHMSL.

Jns Oornee HarISITHOTO BOCHPHSITHS MOTYYEHHOW MaTeMaTHUYeCKOW MOJIENU MOCTPOEHBI
rpaduxu (pucyHok 4). Kak BUIHO U3 3TUX TpaUKOB, C YBETMUYEHHEM COJIEpXKaHHs OUTyMa B cMe-
CH TIpEZEIbl MPOYHOCTH MPU CHKATUU YBEJIMUMBAIOTCS MOCJIE BO3/IEHCTBHS KOJIMUECTBA IMKIIOB 3a-
MOpP@KHBAaHUSA-OTTaBaHUSA. JTa 3aKOHOMEPHOCTb HAOMIOgaeTcss IMpu JIFOOOH YIUIOTHSIOIIEH

Harpyske.
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Conepxanue OUTyMa B CMeCH, %o

Pucynoxk 4. 3aBucuMOCTb IIpeziesna NPOYHOCTH IPU CKATHH OT YIUIOTHSIOLIEH HArpys3-
Kku, cojepxkanuss Omryma Mapku BHJ[ 90/130 m konmuecTBa LHMKIOB 3aMOpPaKHBAHMS-
oTTanuBaHMs acanbToOeTOHa U3 TPaHyIMPOBAHHOIO JoMeHHoro nutaka HJIM3 npu temnepa-
type 20 °C. Hudpsl Ha KPUBBIX — KOTUYECTBO IIUKIIOB 3aMOPaKMBAHUSA-OTTAUBAHUS

B ycnoBusx BOZOHACKHIIIEHHS U TTOMIEPEMEHHOTO 3aMOPKUBAHKSA-OTTANBAHKS B acabTo-
0eToHE U3 IUTAKOBBIX MaTEPHAIIOB MIPOIOKAIOTCS MPOLIECCHI THAPATALINH IITAKOBBIX MAaTEPUAIIOB,
KOTOpbIE HOCAT KOHCTPYKTUBHBIM XapakTep. B 3TOM mporisiibiBaeTcsi HECOMHEHHOE IPEerMYIe-
CTBO aKTMBHBIX MUHEPAJIBbHBIX MATEPUAIOB, KAKUMU SIBIISIFOTCA 1IUIAKU, MEPE TPAAULIUOHHO MPH-
MEHSIEMbIMU TIPUPOIHBIMU MaTepranami [ 16].

Marepuasisl Ha OCHOBE THUAPABIUYECKUX BSDKYIIUX OONANAIOT CIOCOOHOCTBIO K BOCCTa-
HOBJICHUIO ME€PBOHAYAJILHON CTPYKTYphI BCIIEACTBUE «CaMO3aJI€UMBAHUS» 1e(EKTOB, BO3HHUKA-
IOLUX TIPU MONEPEMEHHOM 3aMOpPaXMBAHUU-OTTAaUBaHUU. [ 'maparanus NUIaKOBOIO Marepualia
COIPOBOXK/IAETCSI BOSHUKHOBEHHUEM KOHTPAaKIIMOHHBIX HOp, KoTopele, corinacHo C.B. Illecrome-
poBy [17], urparoT poib MHUKPOAMOPTU3aTOPOB. Y CHIIEHHE MPOLECCOB CTPYKTYpOOOpa3oBaHUs
T0J] BO3JIEIICTBUEM BOJIbI IIPU 3HAKOIIEPEMEHHBIX TEMIIEpaTypax MPUBOAUT K 0Opa30BaHUIO KOa-
TYJSILIMOHHO-KOHJICHCALIMOHHON CTPYKTYPBI, YIPOUYHEHHON KPHUCTAILIM3AlMOHHBIMU CPOCTKAMH,
CTaOWJIBHOM IO OTHOIIIEHHUIO K BO3/ICHCTBHIO 3HAKOTIEpEMEHHBIX Temreparyp [16].

Takum 00pazom, B acaabTOOETOHE U3 MUIAKOBBIX MATEPUANOB MOHITHE 00 ONTUMAIb-
HOM COJIep’KaHUU OMTyMa HE COBCEM KOPPEKTHO, CIEyeT paccMaTpHBaTh 3TOT BOIPOC C MO3U-
MM «OTITUMAJIbHO HEOOXOMMOI0» COZIepXaHusl OMTymMa B cMecu Ajsl oOecrieueHus nedopma-
TUBHOU U JIehOPMAIIMOHHON CTIOCOOHOCTH, a TaKXkKe TPeOyeMOoi KOPPO3HOHHON YCTOWIHBOCTH.

CIIMCOK JIMTEPATYPBI

1. Koanes H.C. JlopoxHblii nutakoBblii acanbTobeToH : MoHorpadus. — LAP
LAMBERT Academic Publishing GmbH & Co. KG, 2015. — 230 c.

2. Kopanes H.C. Hay4uHo-npakTHUeCKHE OCHOBBI MOPO30CTOMKOCTH M TPELIMHOCTOM-
KOCTH ac(hambTOOETOHHBIX MOKPHITHI M3 HUIaKOBBIX MaTepuaio: MoHorpadus / H.C. Kosa-
neB. — Boponex : ®I'bOY BIIO Boponexcknii 'AY, 2012. — 270 c.

3. KoBanes H.C. Ontumusanusi cTpykTypsl achanbTo0eTOHA U3 IIJIAKOBBIX MaTepua-
J0B B mporuecce TexHojornueckux omnepanuii / H.C. KoBanes // Bectauk Bonrorpaackoro

39



rOCy/IapCTBEHHOTO apXUTEKTYPHO-CTPOUTENIBHOrO yHHBepcuTeTa. Cepusi: CTPOUTENbCTBO U
apxutekrypa. — 2010. — Bemm. 18 (37). — C. 56-63.

4. Kosanie H.C. Ynyunienre KOppO3HOHHBIX CBOMCTB acaabToOeTOHA Ha TPUPOIHBIX Ka-
MEHHBIX MaTepuajax ¢ NpHUMEHEHHEM rpaHyiIrpoBaHHoro nomenHoro noiaka / H.C. Kosanes, B.IL
ITonombckwii, A.A. beikoBa, E.H. Orapoga. // Jloporu u moctel. — 2014, - Bem 32/2. — C. 212-249.

5. TOCT 9128-2013. Cmecu acdanbTobeTOHHBIC, TToTuMepachamb-TOOETOHHEIE, ac-
banpT00eTOH, MoIMMepachaTbTOOSTOH /1T aBTOMOOMIIBHBIX JOPOT M a3pOApOMOB. TexHude-
ckue ycnosus. — Been. 2014-14-11. — Mocksa : Crannaptundopm, 2014. — 50 c.

6. KoBanie H.C. KOHCTpYKTHBHBIE CIIOHM JIOPOKHBIX OACKI, 00pab0TaHHBIE OPraHUYECKU-
mu BspKymMi : MoHorpadust / H.C. Kosanes. Boponexx: @T'BOY BIIO BI'AY, 2014. — 286 c.

7. KopaneB H.C. [Ipumenenue meToga MaTeMaTHUECKOIO IIAHUPOBAHUS SKCTPEMAaJIb-
HBIX SKCIIEPUMEHTOB Uil M3y4deHus: cBoiictB acanproderona / H.C. Kosanes, C.1. Camony-
poB, HU. Cynun // [lpuMeHeHre MECTHBIX MAaTE€pHajOB M OTXOAOB MPOMBIIUIEHHOCTH B JI0-
pPOXHOM cTpouTenbeTBe. — Boponex : BI'Y, 1979. — Bem. 2.— C. 32-40.

8. Kosanes H.C. BnusHue Bo3pacta 00pa3ioB, HATYpHOI'0 3aMOpPaKUBAaHUS U OT-
TauBaHUs B JA0OPAaTOPHBIX YCIOBHUSAX Ha CTPYKTYPHO-MEXaHHMYECKHE CBOICTBA acdaib-
Tob6eToHa u3 nuiakoBbix Matepuanos / H.C. Kosanes // [I[pumeHeHre MECTHBIX JOPOKHO -
CTPOUTEJIBHBIX MAaTEPUAJIOB U OTXOJ0B MPOMBIIIJIEHHOCTH B JIOPOXKHOM CTPOUTEILCTBE.
— Boponex : BI'Y, 1980. — Bpin. 4. — C. 53 — 65.

9. Camonypos C.H. O 10AroBe4HOCTH OUTYMOIIIAKOBBIX MOKPBITUI aBTOMOOMIIbHBIX
nopor / C.1. Camonypos, C.M. Macnos, H.C. Kosanes // I3B. By30B. CTPOUTENLCTBO U ap-
xutekTypa. — 1976. — Ne 8. — C. 147-151.

10. CamonypoB C.U. TepMoxumMuueckre mporecchl B ONTYMOIIJIAKOBBIX CMECSX, IPU-
TFOTOBJICHHBIX HAa IPaHyJIMpPOBAaHHOM JOMEHHOM lutake HoBosmmenkoro MeTaniaypruieckoro
3aBoga / C.1. Camonypos, I'.A. Paccreraesa, H.C. KoBanes, B.I'. Epemun // 13B. By30B.
CrpoutenbcTBO U apxuTekTypa. — 1973. — Ne 6. — C. 138-141.

11. Camonypos C.U. B3aumoneiictBue nutakoBelx MaTepuanon ¢ outymom / C.H. Ca-
moaypoB, I'.A. Paccreraesa, H.C. Kosanes, B.I'. Epemun // U3B. By30B. CTpOUTETHCTBO U
apxurekrypa. — 1975. — Ne 1. — C. 128-131.

12. KoBanie H.C. HccnenoBanne pu3NKO-XUMHUECKOTO B3aUMOJICHCTBHSI IIJIAKOBBIX
matepuaios ¢ outymom / H.C. Kopanes, SI.A. brikoBa // Bectnuk Bonrorpazackoro rocynap-
CTBEHHOT'O apXUTEKTYpPHO-CTPOUTEIbHOTO yHHBepcuTeTa. Cepusi: CTPOUTENBCTBO U apXUTEK-
typa. — 2008. — Bemm. 11 (30). — C. 81-87.

13. Tapamanckuii E.I'. TloBbiienne ne@opmMaTuBHBIX CBOWCTB U MOPO30CTOMKOCTH
necyaHblX OuTyMOoMuHepanbHbIX MaTepuanoB / E.I'. Tapamanckuii, B.A. 3b1koB // ABTOMO-
ounpHbIe Toporu. —1973. — Ne 11.

14. Jopoxwusriit achansrodberon / JI.b. I'ezenneit, H.B. I'openbimes, A.M. borycnas-
ckuii, 1.B. Kopones. — M.: Tpancnopt, 1985. — 350 c.

15. PriObeB U.A. ActanbToBbie 6eronbl / M. A. PoiObeB. — M. : Boiciast mixona, 1969. — 306 c.

16. Kosasies H.C. Mopo30cTOMKOCTh HITAKOBBIX ac(aqbTOOCTOHHBIX MOKPHITHHA aB-
ToMOOMITBHBIX Jtopor : MoHorpadus / H.C. Kosanes. — LAP LAMBERT Academic Publish-
ing GmbH & Co. KG, 2012, - 172 c.

17. ecronepo C.B. JlonroBedHOCTh OETOHA TPAHCHOPTHBIX COOpPYXeHUH. — M. :
Tpancnopr, 1966. — 500 c.

18. Kosaner H.C. IIporaozupoBanue CpoKoB CIIy>KObI ac(haabTOOCTOHHBIX MTOKPBITHIA
¢ yraepoaconepxamum matepuaniom / H.C. Koases, E.B. Kynukosa // Bectauk Boponex-
CKOTO TOCYJIapCTBEHHOTO arpapHoro yausepcurera. - 2016. - Ne 3 (50). - C. 165-174.

40



Kovalyov N.S., Candidate of Engineering Sciences, Docent

Voronezh State Agrarian University named after Emperor Peter the Great
Otarova E.N., Senior Lecturer

Military Educational and Scientific Center of the Air Force "N.E. Zhukovsky and
Y.A. Gagarin Air Force Academy"

TO THE QUESTION OF OPTIMUM CONTENT OF BITUMEN IN ASPHALT
CONCRETE MIXES FROM SLAG MATERIALS

Slag materials are fragile and high-porous, at consolidation there is a crushing of
grains in the area of the smallest resistance. Crushing of grains of slag materials leads
to increase in the general surface, and, therefore, the optimum content of bitumen will
change from the size of the condensing pressure. Speaking about the optimum content
of bitumen in asphalt concrete from slag materials on strength at compression, it is
necessary to establish the fact that this indicator is very relative. The conducted re-
searches showed that owing to processes of physical and chemical interaction of slag
materials with bitumen in time durability maximum as it is revealed at test in initial
terms is not observed. From our point of view, the defining role in this case is played
by diffusion of both separate components, and bitumen without change of its group
structure in a time of slag material and also processes of physical and chemical inter-
action of slag materials with bitumen with formation of organic-mineral compounds.
Thus, in asphalt concrete from slag materials the concept about the optimum content
of bitumen is not absolutely correct, it is necessary to consider this question from a po-
sition of "optimum necessary" bitumen content in the mix for ensuring deformation
and deformable ability and also demanded corrosion stability.

Key words: asphalt concrete, slag materials, optimum content of bitumen, physical and
chemical interaction.
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AT'POJTAHAITADTBI. KAZACTPOBOE O®OPMJIEHUE
VK 631.4:631.58

Yepemucunon A.1O., 1. c-x. H., mpodeccop

YepeMucuHoB A.A., K.3.H., TOIICHT

Boponexckuii rocyAapcTBEHHBIH arpapHblii yHHBEpcUTET nMeHu umieparopa [letpa |
PemxkenoB M.B., k. c-X. H., IOIICHT

Boponexckuil rocy1apCTBEHHbIM TEXHUYECKUI YHUBEPCUTET

TEOPETUYECKHUE OCOBEHHOCTHU AI'POJTAHAITA®TA

Jlst paccMOTpPEHHsI TEOPETUUECKUX OCOOCHHOCTEH arposanamadTa B CTaTbe B Kaue-
CTBE IIPUMeEpa B3SIT YCIOBHBIA MOJIEBOM arposiaHAmapT B ceBepHOU yacTu Boponex-
ckoil o6mactu. OH COCTOMT W3 OTIENIBHBIX CAMOCTOSTEIBHBIX KOMIIOHEHTOB: aTMO-
cdepsl, MoYBbI, penabeda u HeOobIIoro npyaa. C mo3unuil coBpeMeHHON Hay4dHOMH
MBICJIH JIOTIOJTHEHBI CYIIECTBYIOIIME MPEICTABICHUS arpojiaHmadTa MpOoCTPAHCTBEH-
HBIMHU, CTPYKTYPHBIMH, BpEMEHHBIMH 0cOOeHHOCTAMU. OOpallieHo BHUMaHHE Ha BaX-
Helmuil MexaHu3M paboThl arpojanamadra - CAHXpOHM3alHi0 KOMIIOHEHTOB U Ha UX
COBMECTHOE B3auMozpencTBue. OCHOBY JKU3HU arposlaHAMApTOB COCTABISAIOT HEPro-
BEIIECTBEHHbIC U NH(OPMALIMOHHbIE OaJIaHCHI, KOTOPBIE YBS3bIBAIOT BCE KOMIIOHEHTHI,
00yClIaBIMBAIOT T€UYEHHE BCeX MporeccoB. OCHOBHBIM pe3epByapoM cBOOOIHOMN 3HEp-
MU B OMOJIOTMYECKUX CHCTEMax SIBJISIOTCS JIEKTPOHHO-BO30Y)KJIEHHBIE COCTOSIHUS
CJIOKHBIX MOJIEKYJIIPHBIX KOMIUIEKCOB, OHHM HEIPEPBIBHO NOIJIEPKUBAIOTCS 34 CUET
Kpyroo0opoTa 3JIeKTpOHOB B Ouochepe, HCTOUHUKOM KOTOPOTO SIBJISI€TCS COJTHEUHAs
SHEPrusi, a OCHOBHBIM «pabo4yMM BEIIECTBOM» - BoJla. HEBO3MOKHO HEOOLIEHUTh UH-
(bopMalMOHHYIO COCTaBIAIOIIYIO. JIF0Oble U3MEHEHUS B CUCTEMax CBS3aHBI, MPEKIE
BCErO, C YIpaBJIeHHEM, 0a3UpYIOLIMMCS Ha KaU€CTBEHHOHN U KOJMYECTBEHHOW MHGOP-
MalHM O TEKYLIEM COCTOSIHUM CHCTEMBbl. DTO MpsMble, 0OpaTHbIE, MOJI0KUTEIbHbBIE U
OTpHLIATENIbHBIE CBA3M B cUcTeMax. Bee Ononornueckue cucteMsl 001a1at0T ayToCcTa-
Ounuszanuen, T.e. CIOCOOHOCTBIO BOCCTAHABIMBATH HCXOJHOE COCTOSHUE IPU He-
0O0JIBIINX OTKJIOHEHUSX OT HEro, BHI3BAHHBIX BHEUIHUMHU BO3AECUCTBUSM. JTO CBOM-
CTBO JKUBBIX CHUCTEM OIPEIENACTCS IPUHLUIIOM YCTOMYMBOCTH, W3BECTHBIM Kak
npuHuun Jle-Illarense. B arponanamadrax B *KHUBBIX CUCTEMax OJHOBPEMEHHO IPO-
TEKaIOT HECKOJIBKO MPOLIECCOB, KAXKABIN M3 KOTOPHIX XapaKTepU3yeTCsl COOCTBEHHBIMU
3HAQYEHUSIMU CKOPOCTH M JABWXKYILIEH CHJIbI, MTHTEHCUBHOCTh KOTOPBIX TaKKe OIpese-
JI€eTCs TpalMeHTaMU COOTBETCTBYIOIIMX BEJIMYMH. B CIIOXKHBIX cHCTEMax, I'I€ OJHO-
BPEMEHHO INPOTEKAIOT MHOKECTBO MPOLECCOB, MHOTHE MOTOKH CBSA3aHBI JIPYT C JIpY-
rom. BiusiHue BHeurHe MHGOpMaLUu Ha arposiaHAIaPThl MOKET OBITh OLIEHEHO Ye-
pe€3 U3MEHEHHE SHTPOIHNH COCTOSTHUS.

KiroueBble cioBa: arponanamadt, IpocTpaHCTBO, BPEMs, CHHXPOHHM3AIHs KOMITOHEH-
TOB, COCTABJISIFOT SHEPTO-BEIIECTBEHHbIE U HH()OPMaLlMOHHBIE OATIAHCHI.

B kauectBe mpumepa Bo3bMEM B ceBepHOUN 4yacTu BopoHEXCKO# 00JaCTH YCIOBHBIN
nojeBoit arponanamadt. [lpumem, 4To OH COCTOUT U3 OTAEIBHBIX CAMOCTOSITEIBHBIX KOMIIO-
HEHTOB: aTMOC(EPBI, MOYBBI, peibeda U HeOOIBIIOro MPy/a, PUCYHOK 1.

PaccMoTpuM HEKOTOpBIE TEOPETHUECKUE OCOOCHHOCTH TaKOTrO arpojanamadgTa.

1. Ilpocmpancmeennvle ocobennocmu. C 3TUX TIO3UIHN - arpojaHAmadT — 3TO HEKO-
TOPBIA MPOCTPAHCTBEHHBIH OOBEKT, UMEIOIIMI KOHKPETHOE MECTOIOJIOKEHHE (IMpoCTpaH-
CTBEHHYIO MPUBA3KY) U CTPYKTYpY (HEKOTOPBIA HAOOp KOMIIOHEHTOB) [1].

42


https://elibrary.ru/org_items.asp?orgsid=1147

Takoii arponanamadT UMEET CBOIO MHIUBUAYATbHOCTD, T.K. IPOCTPAHCTBEHHOE MECTOIO-
JIOKEHHE OTPEJIETSIET CTPYKTYPHBIE OCOOCHHOCTH KOMIIOHEHTOB, B PE3YJIbTaTe KOTOPBIX CKIIa bl
BAIOTCS OMpe/IeNICHHbIE B3aUMOCBS3H, B3aMMO3aBUCHMOCTH U 00pa3yeTcs OIpe/ieieHHbIe TMHAMU-
yeckue Oananchl. B Toke BpeMsi Ipyroit OyleT UMeTh CBOM OCOOCHHOCTH OTJIMYHBIC OT TIEPBOTO,
TaK Kak JIByX OJJMHAKOBBIX arpojaHAmadToB, KaK U IByX OJJMHAKOBBIX JIFOJICH HE ObIBAET.

; _-\.1‘0&_
Pucynok 1. Ontumuzanus arposianamadros
[http://agropost.ru/rastenievodstvo/zemledelie/optimizaciya-agrolandshaftov.html]

DTO BaXKHOE MOJIOKEHUE, KOTOPOE CETOJIHS HE yYUTHIBAIOTCS. B ocHOBHOM mpeobiia-
JIAFOT TUTIOBBIE BO3JICHCTBUS, HE YUUTHIBAIOIINE HHINBUIYaIbHBIE OCOOCHHOCTH.

2. Uzmenenus 60 epemenu - OuHamuxa azpoianowagma. Bpems sBiaseTcs HEOThEM-
JeMoil JacThio mpocTpancTBa. [103TOMY mpu paccMOTpeHHH arpoianamadToB HEOOXOIUMO
MIOMHHTD O €T0 TUHAMHYECKHUX CBOMCTBAX.

[Tpupoansie TaHAMAPTH COCTOSAT U3 KOMIIOHEHTOB, KOTOPBIE SIBIISIIOTCSI CAMOOpPTaHH-
3YIOIIMMUCS AMHAMHUYECKUMHU COCTaBIIOMUMHE. OHU CaMOYBSI3bIBAIOTCS IOCTOSTHHO MEXIY
co0oii, o0pa3ysi MHOTOKOMIIOHETHBIE OllepaTUBHbIE OalaHChl SHEPTUU, BELIECTBA U UHPOP-
MallMy U paboTaroT KaK e1Has CUCTeMa.

Ho paGora 3T0 Henpocras, T.K. YJHepreTHUecKas pe3yJpTHpyomas OaraHca pa3HOHA-
NpaBjeHa U He MOCTOsSHHA M0 BenuyuHe. T.e., HaOMI0Aal0TCs KaK HeraTUBHbBIC, TaK U MO3H-
TUBHBIE MPOIIECCHl B JIaHAmadTax (BbIMEp3aHUE PACTEHUI, 3aCOJIEHHE MOYB, SPO3Us U T.1.),
[2]. B arpomangmadTtax, 370 euie Oojiee BBIPaXEHO B pe3yibTare pa30aiaHCHPOBAHHOCTH
NPUPOIHBIX KOMIIOHEHTOB Yepe3 pa3iMyHble arpoBO3JCHCTBHS (TEPEYIUIOTHEHUE, 3aKHCIe-
HUE B [I0YBE, PE3KOE CHIDKEHUE OMOTUYECKOM CTPYKTYpPHI U T.J.).

Bce neno B ToMm, uTo Kaxkaas maHamadTHas COCTABISAIONIAst HIMEET CBOE BpEMSl )KHU3HH.
Tak mporiecchl, MPOUCXOAAIINE B aTMOC(epe, MOTYT OBbITh OUY€Hb KPaTKOBPEMEHHBIMH, IS
CEITbCKOXO3SUCTBEHHBIX KYJIBTYP CPOK JKH3HU Oy/ET paBeH HECKOJIBKHUM MECSIeM, UIs JecC-
HOM TOJIOCHI A€CATKH JIET, TOYBBI )KUBYT 3HAUUTEIILHO OOJIbILIE.

3. Cunxponuzayus — ocCHo8a eOuHoU pabomol azpoiranowagma. J{ns Hac BaKHO Hava-
JIO COBMECTHOM pPabOThl BCEX KOMIIOHEHTOB Kak eluHOoro arponanmmadTta. VccnemoBaHus
MOKa3alli, YTO KaXIbI U3 HUX B OyIymmid arpojanamadT BXOAUT mocienoBarenbHo. CHa-
Yaja OTMEYAIOTCs IUIIOCOBBIE TEMIIEpaTyphbl BO3/lyXa, 3aT€M HAUMHAET MEHSATHCS COCTOSIHHUE
MIOYBBI, BKJIFOUAIOTCSI B COBMECTHBIC TPOIIECCHI MPUPOIHAS PACTUTEIHHOCTh M HAKOHEI] CO-
3/aHMe arpojiaHadTa 3aKaHIUBACTCS TOCATKON CEIbCKOXO03HCTBEHHBIX pacTeHuit [3].

Jlnst Toro 9To0b! arponanamadT Havan padoTaTh IeNICHAPaBIeHHO, KaK eINHOE TeJI0e
HEoOX0MMa BpEMEHHAasi CHHXPOHH3AIUS BCEX KOMIIOHEHTOB, TO €CTh aTMOC(EpHI, TOYBBI, pac-
TeHus U T.1. CHHXPOHM3AIMS - 3TO YHHUBEPCAIbHOE (yHJAaMEHTAIbHOE (PU3HUECKOE SIBJICHHUE,
COCTOSIIIIee B TIOJICTPOWKE PUTMOB OCHWJUIMPYIOMIMX OOBEKTOB 3a cUeT caboro B3amMOJIEH-
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cTBUS MexAy HUMU [4]. Ecu Takol CHHXpOHU3ALMKU HE MMPOUCXOIUT, TO TOT/IA CYMTAETCS, YTO
YCJIOBHS JIJIs1 BBIPAIIMBAHUS CEIBCKOX035MCTBEHHON KYJIbTYPHI CIIOKHIMCH HE YAaUHO.

OO0bscHeHne 3TOMYy SIBJIEHUIO cienyromiee. Eciu Ha HEKOTOPYIO HEIMHEWHYIO TUCCHU-
MAaTUBHYIO aBTOKOJIEOATEIBbHYIO CHCTEMY OKa3bIBACTCS JOMOJHUTEIHHOE BHEITHEE MEPUOIH-
YeCcKOe BO3ACHCTBHE C YaCTOTOM, OJIM3KOM K 4acTOTe KOJIeOaHH aBTOHOMHOM CHUCTEMBI, TO B
OTIpe/ICICHHOM MHTEPBAJC YaCTOThI BHEIIHEH CHJIBI KOJIEOAHUS CUCTEMbI CHHXPOHU3HPYIOTCS
[0 YacTOT€ C BHEIIHUM BO3JCHUCTBHEM, MPHUYEM I0J0CA CHUHXPOHU3ALUU TEM IIHUPE, YeM
00JIbIIIE UHTEHCUBHOCTh BO3JCHCTBUA. DTOT A(PPEKT HA3BIBAIOT CHHXPOHHM3ALKUEH BHEUIHEH
cuinoit. OHa nposiBisieTcs B GU3HMUECKUX CUCTEMaX, B KOJIeOATeIbHBIX XUMUYECKUX PEaKIUsX,
B OMOJIOTMYECKUX 00beKTax [5].

Ecnu kak B arponanamadTe nuMeeM JABe ciaabo CBS3aHHBIE aBTOKOJIEOATENIbHbBIE CH-
CTEMbI, TO MOXHO CKa3aTh, YTO KaXk/1asi U3 HUX OCYIIECTBIISICT BHEIIIHEE BO3EUCTBHUE HA APY-
ryto. Pe3ynpTarom 4acTo OKa3bIBaeTCsi BOBHUKHOBEHUE B 00EMX CHCTEMaX CHHXPOHHOTO pe-
*kuma. OT0 — 3¢P(EeKT B3aMMHONW CHHXPOHHU3AIWU CBSI3aHHBIX CHCTEM. TaK KOMITOHCHTHI
HAYMHAIOT B3aUMO/JICHCTBOBATH JPYT C APYTOM M OKa3bIBaTh B3aMMOBIIHUSHHE.

[Ipu Hanuuuu, Hanpumep, OOJBIION MOMYJIALUU OMOJIOIMYECKUX OOBEKTOB B JaH-
madTax, arposanamadTax, eCiM KaXIaplii 00bEeKT oOMeHHBaeTcs MHMOpMaIueli co BCeMH
OCTQJIbHBIMU, TOBOPST O TJIOOAJIBHON CBSI3U. BBIBAIOT pa3iuyHbIe CUTYalMH, KOTJa OCHUIIIS-
TOPBI YIOPSI0YECHBI B LIETIOUKH WM PEIIETKU, TJe KaKIBIA JIEMEHT B3aUMOJICHCTBYET C He-
CKOJIBKUMH COCeIsIMU (HampuMep, PemIeTKH JiazepoB). YacTo mpuxoauTcsi paccMaTpuBaTh
CUCTEMY KakK HENpPEepBIBHYIO KOJIeOATEeNbHYIO Cpedy, B KOTOPOil BO3MOXHa OJHOBPEMEHHAS
reHepalus JIByX WM HECKOJbKUX MOJ. VX B3aMMHYIO CHHXPOHM3AIMIO €CTECTBEHHO TPAKTO-
BaTh KaK BHYTPEHHIOI CHHXPOHHU3AIIUIO MIPUCYIINX ITON CUCTEME KOJeOaTeIbHBIX MO/,

4. Duepeo-sewecmeennvie u uHpopmayuonuslie banancyi. [Ipu 3ToM BaxHO 00paTUTH
BHHMaHUE Ha YHEPro-BEIIECTBEHHbIE M MH(DOPMAIIOHHBIE OallaHChl, KOTOpPbIe 00yClIaBIUBa-
10T B3aMMOCBSI3U MEXK]Ty KOMIIOHEHTaMH. B nipupogaom nanamadTe u3 BO3MOKHOCTH Kax10-
ro KOMIIOHEHTa Yallle BCEro yBsA3Ka OalaHCca MPOMCXOAUT B Haubosiee ciaboM 3BEHE, B MPO-
M3PACTAIOIINX €CTECTBEHHBIX pacTeHUsAX. BCTOMHUM, UTO Ha €CTECTBEHHBIX JIyTaX B pa3HbIC
roJIbl 00 aeT pa3Hasl pacTUTENbHOCTh. IHOTIa MOKHO HAOMI0IaTh CMEHY mpeobaaaronieit
pacTUTEIHLHOCTH B TEYCHHE JIETHETO MEePUO/Ia.

B arponanmgmadre cenbckox03siCTBEHHBIE PACTeHUs, HA00OPOT, SBISIOTCS IEIEBHIM
(YHKIIMOHAJIOM, TIO9TOMY Yallleé BCErO arpoTEXHUYECKUE MEPOIPHUSTHS, HAMpPaBICHHBIE Ha
perynvpoBaHue 3TOro OanaHca v Hanbosee cnabbiM 3BEHOM OKa3bIBaeTCs MOYBa (yCHUIICHHBIE
Y YCKOPEHHbBIC HETaTHUBHBIC SIBJICHUS).

C sHepreTudeckol TOUKH 3pPEHHS MPOMCXOAUT CO3JAaHME HEYCTOMYMBOIrO OanaHca 3a
CYeT arpoBO3JICHCTBUH, TO €CTh CTUXHITHOE KOTUYECTBEHHOE MPeoOpa3oBaHNe YHEPTUU KaxK-
JIOTO TIpoliecca B KoM KoMmoHeHTe. CyliecTByeT 1Ba OCHOBHBIX BHJIa 3aKOHOMEPHOCTEH
— Ka4yeCTBEHHbIE (DBOJIOIMOHHBIE) U KONUYECTBEHHbIE (IuHamuueckue). [loatomy cymie-
CTBYET BKHOE JJIsl U3MEHEHUH B arposianamadrax sBiIeHHe, KOTOPOEe HE OYEBUIHO B TPAIdu-
LHMOHHOM mapaaurMe. ITO TpaHUlbl 1 MEXTPAHUYHOE HANIOJHEHUE MEXY Pa3IUYHBIMU KOM-
MMOHCHTAMH U JaXke dIIEMEHTaMH CHUCTeM [6, 7].

PaccmoTpenHbIe mpeacTaBieHus MOKa3bIBAIOT, YTO OCHOBHBIM PE3epBYyapoM CBOOO-
HOUM DHEPruu B OMOJIOTMUECKUX CHCTEMAaX SIBIISFOTCS AJIEKTPOHHO-BO30Y)KICHHBIC COCTOSTHHS
CJIIOKHBIX MOJIEKYJISIPHBIX KOMIUJIEKCOB. DTH COCTOSIHUSI HEMPEPBIBHO MOMAJIEPKUBAIOTCS 3a
CcYeT KpyrooOopoTa 3JIEKTPOHOB B Ouochepe, MCTOUHUKOM KOTOPOTO SIBIISIETCS COJIHEUHAS
DHEPrus, a OCHOBHBIM "pabodnM BeliecTBOM" - BOja.

5. Ungopmayuonnaa cocmaenaowas. HeBO3MOXKHO HENOOLEHUTh MHGOPMALMOH-
HYIO COCTaBISIONTYI0. JIF0ObIe H3MEHEHHS B CUCTEMAaX CBSI3aHBI, MIPEK/IE BCETO, C YIPaBIEHU-
eM, 0a3uPYIOMIMMCST Ha KaYeCTBEHHOW M KOJUYECTBEHHON MH(GOPMAIMHU O TEKYIIIEM COCTOS-
HUU CHUCTEMBI. DTO MpsIMbIe, OOpaTHBIE, MTOJI0KUTEIbHBIC U OTPUIIATENFHBIC CBSA3H B CHCTEMAaX
[8]. Hammpumep: mosioKUTENbHBIC TEMIIEPATYpPhl BO3AyXa 3allyCKAaIOT POCT pacTeHuil. B Toxe
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BpEMsi, BBICOKHE TEMIIEPATYphbl BO3AyXa 3HAUUTEIHHO CHUXKAIOT POCTOBBIE MTPOLIECCHI U MOTYT
NPUBECTH pacTeHus K rudemnu [2].

OcobOeHHO SIpKO BHJIHA POJIb OTPUIATENILHBIX U IMOJOKUTEIBHBIX OOpaTHBIX CBA3EH Ha
npuMepe KiauMmara. DTUM CJIOXKHBIM SIBIICHHSM Mbl 00s3aHBI HENPEICKa3yeMbIM IOBEICHUEM
KJIMMAaTa, U3-3a HUX CMEIIUBAIOTCS TIOHSTHUS «IIOTEINICHUE» U «II0X0JI0AaHue», HO Onarojaaps umMm
KIMMaTHYECKasi CHCTEMa MMEET BO3MOKHOCTh CAMOHACTPANBATHCS U 00JIa/1aeT YCTOWYHNBOCTHIO.

HekoTopsie U3 3TUX MOJI0KUTEIBHBIX O0OPATHBIX CBS3CH:

- HarpeBaeTrcsi aTMocdepa, COOTBETCTBEHHO, YBEIMYMBACTCS HArpeB IOBEPXHOCTH
OKEaHOB, CIJIEJIOBATEIbHO, B aTMOc(epe YBEIMYHUBACTCS KOJIMYECTBO BOJSHBIX MAapoB, a 3TO
NPUBOJMUT K e1ie OOJIbIIeMy HarpeBy aTMoCQepsl;

- YBEIIMYMBAETCS TeMIeparypa arMocdepbl, U Jie[ CO CHErOM TaloT, OOHAKAETCSl TeM-
Hasl 10YBa T0J] HUMH, KOTOpasi YBEIMYUBAET MPOTPEB aTMOCHEPHI;

- C yBEJIMUEHHUEM TEeMIIepaTyphl B PE3yJIbTaTe MOKAPOB U 3aCyXU YMEHbINAETCS IUIO-
I1a]1b JIECOB, T.€. YMEHbIIAETCS allb0E/0, @ 3TO BEET K eIle O0JIbIIeMY MOTETUICHHIO.

[TonoxxurenbHast oOpaTHas CBsI3b BBIBOJUT CHUCTEMY M3 PaBHOBECHS, YCHIIMBAs POCT
addexTa Tak CHIIBHO, YTO HEMHHYEMO CJIEIyeT CPhIB U paspymieHue. He naior stomy ciy-
YUTHCS OTPULIATENIbHBIE OOpaTHBIE CBS3H.

Hekotopsie cBA3u OBIBAIOT TO MOJIOKHUTEIBHBIMU, TO OTpuliarelbHbiMU [8]. Hampu-
Mep, obnaka. OGIaYHOCT 3TO CaMbIil CYIIECTBEHHBIN U3 (PAKTOPOB PETYIUPOBAHUS TEILIOBO-
IO COCTOSIHUS U YBJIQXKHEHUSI 36 MHOM ITOBEPXHOCTH.

O0aka OBIBAIOT HU3KMMHU M BBICOKUMH, TTAPAMETPHI — COJIEp)KaHUEe BIAKHOCTH, KOJHYE-
CTBO LIEHTPOB KOHJICHCAIMH, CHCTEMA LUPKYISIIMN H JIP., IOCTOSHHO MeHstoTcst. 1 obmaka moryT
YCUJIUTDh MAapHUKOBBIN (G EKT, HO TaKkkKe MOTyT ociaaduth ero. O6naka, B 3aBUCHMOCTH OT YCJIO-
BUI1 PabOTAIOT KaK IMOJIOKUTEIBHON, TaK W OTPHUIIATENILHON 00paTHOM CBs3bI0. DTOT 3 (deKT naeT
OOJBIIIYIO JIOTIO HEOIPEAEIEHHOCTH B MpefcKka3aHusx Kimmara. O0aka OTpa)xaroT CONHEYHYIO
pamanuro, Ho, PY 3TOM CaMH TIOTJIONIAIOT PaJIHallnIo, HIYITYIO OT 3eMiii. Bee nemno B 6anance.

VY oOpaTHbIX cBs3eil pa3HOoe BpeMs OTKIMKa. Hampumep: yBenndeHue TemmnepaTypbl
BO3/lyXa IIPUBOAMT K ITOBBIIICHUIO TEMIIEPATYPhI ITOYBBI BECHOM /IS YCIOBHI BopoHekCcKoin
oOmnactu yepe3 5-8 nHeil. Bes cucteMa monokUTeNbHBIX U OOpaTHBIX CBsI3€il €CTh aBTOKOJIe-
OarenpHas cUCcTEMa, B KOTOPOW MOXO0JIOAAHNE IPUBOJUT K MOTEIUIEHUIO U HA000POT.

VY 1100011 00paTHOM CBS3U €CTh, OUEBUHOE, @ MHOTJIa, HEOUEBUIHOE, YUCIEHHOE 3Ha-
YeHHe, NpPU KOTOPOM JEICTBHE, BBI3BAHHOE ASTOW CBSA3bIO, CTAHOBUTCS HEOOPATHUMBIM.
Hanpumep, poct pactenust OyneT UATH JIMHEHHO, MTOCTENIEHHO U MEAJICHHO, HO OTPHILIATENb-
HbI€ 00OpaTHBIE CBS3M BEPHYT €ro B UCXOAHOE cocTosiHue. Ho, npu kakoM-To 3HaU€HUU Cpell-
HEl TeMIepaTypsl MPOU30iiIeT B3phIBHOM nepexo B a3y 1BeTeHus. Tak ke, Kak TUITUYHBIE
YEpHO3EMHBIE IOUBBI MOT'YT IIPEBPATUTHCS B JIyTOBO-UYEPHO3EMHBIE.

6. Ycmotiuusocms acponanowagmos. B arponanmmadrax OanaHChl HEYCTOWYMBBHI,
M3MEHSAIOTCSI KOJMYECTBEHHBIE NOKA3aTENH, KOTOPHIE MOTYT OKa3blBaTh BIIMSHHUE Ha Kaude-
CTBEHHBIE U3MEHEHUS, UTO OYEHb YacTO HAOJI0JaeTcs Ha 3POJAUPYEMBIX U OpPOLIAEMBIX 3€M-
7s1X. OcobeHHOCTh JaHAMAPTHRIX 0aJaHCOB B TOM, YTO B HUX IPOUCXOMAAT MOCIEI0BATENb-
Hble (ha30Bble NMPEOOpa30BaHUS SHEPTUM, BELIeCTBAa U MHGOpPMAIMU, TaK HAaIpHUMEp BOJa B
BOJIHOM OaJlaHce MOCJIEeI0BATEIbHO MEHSET arperaTHoe COCTOSIHUE: JKUAKOCTh, Map, CHET.

da30BbIe MEPEXObl - 3TO, MPEXKJIE BCErO, UBMEHEHHUE HYHEPreTHUECKOr0 COCTOSHUS
paccMaTpuBaeMbIX KOMIIOHEHTOB arposanamadTa.

CniocoO6HOCTh coBepiiaTh paboOTy 3a CUET W3MEHEHUS DHEPTrUU B PA3IMYHBIX YaCTIX
KOMITOHEHTOB SIBJISIETCS] XapaKTepHOH 0COOEHHOCTBIO *KUBBIX CUCTEM. BrInonHeHue paboThl B
HUX OOyCNaBIMBAETCS] HAJIMYUEM TIPaJUEHTOB DPA3JIMYHBIX MapaMmeTpoB. B Ouonorumueckux
CHUCTEMAaX MOCTOSTHHO NPOTEKAIOT Pa3JINYHbIE CAMOIIPOU3BOJIbHBIE HEPABHOBECHBIE NTPOLIECCHI,
CBSI3aHHbBIE C PACCEUBAHMEM HHEPTUU U YMEHbILIEHHEM CBOOOJIHOM SHEPruu, KOTOPHIE JTOJIK-
HBI IPUBECTH K U3MEHEHHIO UX ITapaMETPOB.
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CocrosiHue cucTeMbl, TP KOTOPOM, HECMOTPSI Ha OTCYTCTBHE TEPMOJUHAMHYECKOTO
paBHOBECHsI, TapaMETPbl B TEUEHHUE ONPEJECIICHHOTO MPOMEKYTKAa BPEMEHU COXPAHSIOT I10-
CTOSIHHOE€ 3HA4YE€HHE, Ha3bIBACTCS CTalMOHApHBIM. CTallMOHAPHOE COCTOSHUE BO3MOXHO
TOJIBKO B OTKPBITON CHCTEME, KOTOpasi HENIPEPHIBHO OOMEHUBAETCS BELIECTBOM M YHEPTHUEH C
OKpy»Karllen cpenioil. Takoe coCTOsIHME TEPMOJANHAMUYECKOW CUCTEMBI IOCTUTAETCS 3 CUET
B3aMMHOM KOMIIEHCAIlMM BCEX IIPOLECCOB, CBS3aHHBIX C IOCTYIUIEHHEM, IPEBPALICHUEM,
yAaJeHUEM BEIIeCTBa U dHEPTrud [7].

B nenom Bce Guonornyeckue cucTeMbl 007aNal0T ayTOCTa0MIU3aUe, T.€. CIIoCco0-
HOCTBIO BOCCTaHABJIMBATh UCXOJIHOE COCTOSHUE MPU HEOOIBIINX OTKIOHEHUSX OT HEro, BbI-
3BaHHBIX BHELIHUMH BO3JIEUCTBUSAM. DTO CBOMCTBO >KMBBIX CHCTEM OIpPEIEISETCS MPUHIIU-
MOM YCTOMYMBOCTH, U3BECTHBIM Kak npunuum Jle-Illatenve: moboe BHelIHee BO3jAeicCTBUE,
BBIBOJSILIIEE CUCTEMY M3 COCTOSIHUSI paBHOBECHUS (CTALlMOHAPHOI'O COCTOSIHMS), BBI3BIBACT B
CHCTEME MPOLIECCHI, CTPEMSIIHECS 0CIa0UTh pe3yabTaT 3Toro Bozaeicraus [11, 12].

DTOT NMPUHLIMIT CIIPABEJINB IS JTFOOBIX (PU3MUECKUX, XUMHUECKUX M OMOIIOTUYECKUX
npoieccoB. Tak, MOBBIIIEHHE TEMIIEPATypbl BHEUIHEH CPeJlbl, IPUBOJUT K YMEHBILIECHHUIO Op-
FaHU3MOM TEIUIONPOAYKLIMU U YBEJIUUYEHUIO TerooTaun. Ecinu 6uosoruueckas cucreMa uc-
IBITHIBAET HEOOIBIIIOE BHEIIHEE BO3JCHCTBUE, TO CTAlMOHAPHOE COCTOSIHUE BOCCTAHABIMBA-
€TCsl C COXpPaHEHHEM UCXOAHBIX MapaMeTpoB. B ciydyae CuiIbHBIX BO3MYIIEHUM, CUCTEMA IIe-
PEXOJUT B HOBOE CTALIMOHAPHOE COCTOSHUE, XapaKTEPHU3YIOLIEEeCs APYTUMH TapaMeTpaMH.

T.0., B COOTBETCTBHH C TOJOXEHUSMH TEPMOJWHAMHKH, OMOJIOTHYECKas CHUCTEMa B
npouecce (GyHKIHOHUPOBAHUS MPOXOAUT Uepe3 psill HEPAaBHOBECHBIX COCTOSHUI, YTO COMpPO-
BOXKJIA€TCSI COOTBETCTBYIOIIMMU M3MEHEHUSMHU TEPMOJAMHAMUYECKUX MApaMETPOB ITOM CHU-
creMbl. [lognep:xanre HEPaBHOBECHBIX COCTOSIHUI B OTKPBITBIX CHCTEMAaX BO3MOKHO JIMIIb 32
CYET CO3JIaHMsI B HUX COOTBETCTBYIOIIMX MTOTOKOB BEIIECTBA M SHEPTHH. Takum 00pa3zom, Ku-
BBIM CHCTEMaM MPHUCYIIH HEPaBHOBECHBIE COCTOSIHHS, MapaMeTphl KOTOPHIX €CTh (YHKIUSI
BPEMEHU. Y HUBEPCAIbHBIM [T0OKA3aTEIEM, XapaKTEPU3YIOLIUM COCTOSIHUE OTKPBITOM CUCTEMBbI
npu ee (QyHKIMOHUPOBAHUH, SIBISIETCS CKOPOCTh M3MEHEHHUs cyMMmapHoM sHTponuu. Cko-
POCTb U3MEHEHHUS SHTPONHHU B KHUBBIX CHCTEMAaX ONPEIENSIeTCS CyMMOM CKOPOCTH BO3pacTa-
HUS SHTPOITUH 32 CYET NMPOTEKAaHUsI HEOOPAaTHUMBIX MPOLIECCOB U CKOPOCTH U3MEHEHMS SHTPO-
MAH 32 CYET B3aUMO/JICUCTBUS CUCTEMBI C BHEIIHEN CPEHOM.

OTO0 BBIpa)keHHE €CTh (OPMYIMPOBKA BTOPOTO 3aKOHA TEPMOJUHAMUKM JJISI SKUBBIX
cucrteM. Takum 00pa3oM, CyMMapHOE W3MEHEHHE SHTPOIHUH B CUCTEME ‘“KHBOW OpraHU3M -
BHEUIHAA cpeia” BCErAa MOJIOKUTEIBHO.

7. Bzaumooeticmeue nomokos snepauu, eeujecmea u ungopmayuu 8 azpoiaHouagpmax.

B arponanamadrax B XKHBBIX CHCTEMax OJIHOBPEMEHHO MPOTEKAIOT HECKOJIbKO MpO-
LIECCOB, KaXIbIH M3 KOTOPBIX XapaKTepU3yeTCs COOCTBEHHBIMU 3HAUEHUSIMH CKOPOCTH MU
JBUKYIIEH CHUJIbI, X HHTEHCUBHOCTb TaKXe ONpEeeNsieTcs IpaJueHTaMi COOTBETCTBYIOIINUX
BEIMYMH. B CIIOKHBIX CHUCTEMax, II€ OAHOBPEMEHHO IPOTEKAIOT MHOYKECTBO IPOLECCOB,
MHOTHE TIOTOKH CBSI3aHBI IPYT C JPYTOM.

31U Tpolecchl Tak B3aMMOJICHCTBYIOT APYT C APYrOM, YTO CKOPOCTh KaXJI0r0 U3 HUX OY-
JIET 3aBUCETh HE TOJILKO OT “‘CBOEH’ IBMXKYIIEW CHIIBIL, HO U OT JBWXKYIIMX CHJI IPYIMX COIpS-
*eHHbIX TporieccoB. CooTHomeHus: OH3arepa UrparoT BaKHYIO pojib B TEpMOIMHAMUKE HeoOpa-
TUMBIX MPOLIECCOB U MOTYT OBITh HCIOJIb30BaHbI B aHAIN3€E CBOMCTB pa3uuHbIX Onocucrem. Hc-
NOJIBb3YSl ATU COOTHOILLEHMS, MOYKHO OIPENEIUTh 3HAYEHUS ITapaMeTphbl IOTOKOB U YCTaHOBUTH
KOJIMUECTBEHHYIO CBSI3b MEKIY OJHOBPEMEHHO MPOTEKAIOIIMMHU B )KUBOM CHCTEME MPOLIECCAMH.

8 Dumponus 6 azponanowagmax. Okazanoch, 4YTO MOHATHE SHTPONHHU SABISAETCSA OJ-
HUM U3 (yHJIaMEHTAJIbHBIX CBOMCTB JIFOOBIX CHCTEM C BEPOSTHOCTHBIM MOBEIECHUEM, obecIie-
41Bas HOBbIE YPOBHM IMOHMMAaHUS B TEOPUH MH(POPMAINH, CTAaTUCTUKE, OMOJIIOTUU. DHTPONHUS
HEINOCPEJICTBEHHO CBsA3aHa C MOHATHEM MH(pOpMaluu, KOTOPOE MaTeMAaTUYECKU XapaKTepH-
3yeT B3aMMOCBS3b PAa3JINYHbIX COOBITUI M MpHOOpeTaeT Bce OoJIbllee 3HaUYeHUE PU UCCIIe10-
BaHUU (YHKIMOHUPOBaHUA Ouonorudeckux oobvektoB [9, 10]. IlpuzHana HE0OXOAMMOCTH

46



IpU OMHUCAHUM (PYHKIMOHUPOBAHMS OMOJOTMUYECKOr0 OPraHM3Ma, SIBJISIOIIEroCcsl OTKPBITOH
JVICCUTIATHBHOM CHCTEMOM, YUUTHIBATh MPOIECChl 0OOMEHa, Kak SHeprueil, Tak u nHpopmaru-
eil. Biusnue BHemHel nHpopMalMy Ha arposiaHAapThl MOKET ObITh OLIEHEHO Yepe3 h3Me-
HEHUE SHTPOIIUH COCTOSIHUS.
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THEORETICAL FEATURES OF THE AGRICULTURAL LANDSCAPE

To consider the theoretical features of the agricultural landscape in the article, as an
example, a conditional field agricultural landscape in the Northern part of the Voro-
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nezh region is taken. It consists of separate independent components: atmosphere, soil,
relief and a small pond. From the standpoint of modern scientific thought comple-
mented the existing views agrolandscape spatial, structural, and temporal features. At-
tention is paid to the most important mechanism of the agricultural landscape - syn-
chronization of the components and their joint interaction. The basis of the life of agri-
cultural landscapes are energy-material and information balances, which link all the
components that determine the course of all the various processes. The main reservoir
of free energy in biological systems is the electronically excited States of complex mo-
lecular complexes, they are continuously maintained by the circulation of electrons in
the biosphere, the source of which is solar energy, and the main "working substance"
is water. It is impossible to underestimate the information component. Any changes in
the systems are primarily related to management based on qualitative and quantitative
information about the current state of the system. These are direct, inverse, positive
and negative connections in systems. All biological systems have autostabilization, i.e.
the ability to restore the initial state with small deviations from it caused by external
influences. This property of living systems is determined by the stability principle
known as the Le Chatelier principle. In agrolandscapes in living systems, several pro-
cesses occur simultaneously, each of which is characterized by its own values of speed
and driving force, the intensity of which is also determined by the gradients of the cor-
responding quantities. In complex systems, where many processes occur simultane-
ously, many threads are connected to each other. The influence of external information
on agricultural landscapes can be estimated by changing the entropy of the state.

Key words: agrolandscape, space, time, synchronization of components, constitute en-
ergy-material and information balances.
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Bpsauuesa JI.B., 1. 3. H., mpodeccop
Boponexckuii rocyAapcTBEHHBIH arpapHblii YHUBEpCUTET nMeHn ummeparopa [letpa |

3EMEJIBHAS PE®@OPMA: BOITPOCBI 1 OTBETbBI

B nHacTosmee Bpems Bce OONBIIYIO aKTyaJIbHOCTh MMPUOOpETaeT PoJib U 3HAYCHHUE TIPO-
BOAMMBIX B CTpaHE 3eMEIbHBIX MpeoOpa3oBaHmil (pactpeeieHne U repepacupesere-
HHE 3eMEJIbHBIX PECYpPCOB) B PHIHOYHBIX yCiIOBHsX. bornee nBamnaru cemu et B Poc-
CUM TIPOJOJKACTCS 3€METbHO-UMYIIECTBEHHBIE PeOPMBI, U BCE 3TO BpEMsS HE yTHU-
Xal0T CIOPBI O TOM, CTaJo JIM BOOOIE UX MPOBOJUTH U Pa3BUBaTh, & €CJIU M CJIEI0Ba-
710, TO, KaK ¥ KakuM oOpazoM? CoBpeMEHHbIE ONMOHEHTHI, OTCTanuBasi KaXKIblii CBOIO
UJCI0 U TOYKY 3pEHUS, HE OUIYIIAIOT HEJOCTATKU B apryMeHTax u ¢akrax. besycnos-
HO, HOBAIlMM, PACCUMTAHHBIE HA MPOTPECCHUBHBIC M3MEHEHMs MPOU3BOJICTBA U Jallb-
HelIllee COBEPIICHCTBOBAHUE (Pa3BUTHE) 3€MEIbHO-TIPOM3BOICTBEHHBIX M PHIHOYHBIX
OTHOIICHUN — 3TO, HECOMHEHHO, 0JIaro Ha 0JIaromoyYHOe W IIUBHUIIM30BAHHOE 00IIIe-
ctBo. Ho cnenyer 3amymbiBaThbes, 0OepHyNach JU MPOBOAMMAS 3€MENIbHO-arpapHas
pedopma Takum Onarom. KpusucHbIe SIBICHUS TPOJOKAIOT HAPACTATh WM TaIal0T?
KittoueBbie BOMpPOCH HBIHEIIHUX arpapHbIX U 3eMETbHO-UMYILECTBEHHBIX Mpeodpa3o-
BaHUU — CO3/IaHNE OPTAaHU3AIMOHHO-YKOHOMHYECKHUX PHIHOYHBIX YCIOBHH s AP dek-
THUBHOTO Pa3BUTHUS PA3IMUHBIX (DOPM COOCTBEHHOCTH M XO3HCTBOBAHMS, CBOOOHOTO
BBIOOpa COOCTBEHHUKAMHU M apeHIATOPaMH HOBBIX 3€MEJbHBIX OTHOIICHHH, HAIpaB-
JICHHBIX Ha (OPMUPOBAHUE PHIHOYHON MHOTOYKJIQIHOM SKOHOMHKH Ha CeJie Ha OCHO-
BE BO3POXKICHHSI KPECThHCTBA KaK KJiacca B OOIIECTBe.

KitoueBsie crnoBa: 3emenbHas pedopma, CTONBIMHHCKAS pedopma, 3eMeTbHOe 3aKOHO-
JATEHCTBO, PHIHOYHBIE MEXaHU3MBI, 3€MJICTIONIb30BaHUE, 3EMIICBIIAICHHE.

Baknast posib u 3HaU€HHE NPUHAJIEKUT COBEPIIEHCTBOBAHUIO 3€MEJIBHOTO 3aKOHO1a-
TEJNbCTBA, HAIIPABJICHHOTO Ha CO3/IaHME PAaBHBIX YCJIOBHMM JUISl Pa3JIMYHBIX OPraHU3ALMOHHO-
MPAaBOBBIX (POPM COOCTBEHHOCTH U XO35HCTBOBAHMSI HA 3EMJIE.

Ecnu 0OpaTuThCst B HCTOPHIO IPOBEIEHUS 3eMeNbHBIX pedopm B Poccun, To HaunHas
¢ 1861 rona KpecTbSIHCTBO MPOIIJIO YETHIPE 3HAYMMBIX B TO BpeMsl IIOBOPOTa — OTMEHY Kpe-
MIOCTHOT'O TIPaBa, XOPOIIO M3BECTHYIO CTOJIBIIMHCKYIO pedopmy, JlekpeT o 3emiie U KoJUIeK-
TuBM3anuio. Heo0XoaumMo 3aMeTUTh, UTO NIPU MPOBEACHUN HBbIHEIIHEH pedopMbl ObLIN yuTe-
HbI, Ka3aJI0Ch Obl, BCE HEJIOCTATKU MPEAbIAYLIIX pedopM MO CYIIECTBY U COAEPKAaHHUIO, OHU
BRITIIANAT OoJiee AEMOKpaTHYHEW W IMBWIM30BaHHEH. Hampumep, mpu OCyIecTBICHUU 3€-
MEJNIbHBIX MpeoOpa3oBaHuil (pacrpesieneHne U IepepacrpesieieHue 3eMellb) MpPOsBISETCS
MEHBIIIasi «PEBOJIIOIIMOHHOCTh» U OOJIbIIasi OMOpa Ha 3aKOHOAATEIbCTBO (3€MellbHasl FOpUC-
npyaeHuys). OLeHKa Halleil MCTOPUM pealbHO IMOKA3bIBAET, UYTO «PACUMIIATH JI0 OCHOBA-
HUS...» MBIl Y€ Hay4YWIHCh, HO Bellb TAKOW MCTOPUYECKUH IMPOLECC, K COXKAICHUIO, OYCHb
00JIe3HEH Kak Ui 00IecTBa, TaK sl TpaX/1aH U Iopuandeckux i [1].

JleiicTByrol€eE 3aKOHOIATEILCTBO JA€T MPABO CaMUM (CaMOCTOATEIbHO) pelaTh: Co-
3/1aBaTh KPECTBhSIHCKHE XO3sCTBA, BCTYNATh CO CBOMM 3€MeNbHbIM maem (noieit) B CXII,
00O, ToBapHIIECTBO OTKPHITOIO U 3aKPHITOrO TUIIA, CETbX03KOONEPATUB UITU APYrUue (GOPMBI
XO035IMCTBOBaHUSA U COOCTBEHHOCTH. Bce 3TO 3aBUCHT, INIaBHBIM 00pa3oM, OT CIOKUBIINXCS
MPOU3BOJICTBEHHBIX M COLIMAJIbHO-3KOHOMHMUYECKHUX YycioBuil. Eciau roBoputh 00 arpo-
MHBECTUILIMOHHOM BOIpoce 0ojiee MIMPOKO, TO OH CBSI3aH CO MHOI'MMHU CTOPOHAMHM >KU3HU JIIO-
Jeil He Bcerja MpsIMbIMU, a MOPON M HEMOCPEICTBEHHBIMHU CBS3SIMH, U TpeOyeT Mocie10Ba-
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TEJIBHOTO, MOCTENEHHOTO ¥ KOMIUIEKCHOIO (CHCTEMHOI'0) PEIICHUsI Ha OCHOBE PEryJISIpPHOTO
COBEPILIEHCTBOBAHUS 3aKOHOJIATEIbCTBA [2, 3].

Crenyer 3aMETUTh, YTO OTJIENIbHAS YaCTh BOIIPOCOB 3€MEIbHOI0 3aKOHOAATENbCTBA HE
OTpa)XE€Ha MOJIHOCTBIO, U B CBSA3M C 3TUM Ha HBIHEUIHEM 3Talle IPU PELICHUH HEACHBIX BOIPO-
COB CaMbIM IPaBUJIbHBIM OBbLIO OBl MPUIEPKUBATHCS MPUHIMIIA COIVIACHS MEXIy BCEMH 3a-
MHTEPECOBAaHHBIMH CTOpOHAaMH. BaXHO Tak)ke HAWTH TE€ MEXaHM3MbI, KOTOpHIE ObLIH OBl
HalpaBJIeHbl Ha pealu3allio CO3AaHHONW MH(POPMALMOHHON U aHAJIMTUYECKON 0a3bl, Xapak-
TEpU3YIOIIEH pa3Mep, KaueCTBEHHOE COCTOSIHME U (DAKTUYECKOE HCIIOJIb30BAaHHE 3€METbHBIX
pPECYpPCOB B paMKax 3eMJICIIONIb30BaHUs (3€MIICBIIAICHHS).

[Ipu pemiennn BONPOCOB IO 3eMeTbHON pedopme TpeOyeTcsi yTOUHEHHE M YYeT CIie-
IUGHUKU PErHOHATIBHBIX YCIOBUM (IIPOLIEHT pacliaXaHHOCTH TEPPUTOPUHU, HAJIMUUE 3eMEllb B
(benepanbHON, pErMOHATIBHON U MECTHOM COOCTBEHHOCTH U T.1.)

OueHp BaXHO YUUTBIBaTh HACKOJIBKO JOCTOBEPHBI U PENPE3EHTATHUBHBI CBEICHMS O
3€MEJIbHBIX YTOAbSIX B pa3pe3e CeIbCKOXO03MCTBEHHBIX 3€MIIEIIOJIB30BAHUN C LIEIBIO [TOCTPO-
€HMsI TpeHJa MX JWHAMHMKH, MaTepUalIbHO-TEXHHYECKOTO OOeclieueHus, B BHICOKOM peHTa-
OebHOCTH MTPOU3BOJACTBA [4, 5].

Heinb3st 3a0b1BaTh 0 BBEAEHUU SKOHOMUYECKHX PhIYAroB U PHIHOYHBIX MEXAHU3MOB 110
CTHUMYJIMPOBAHHUIO COXPAHEHUS TUIOAOPOAUS 3eMeb, TU(PepeHIIMPOBAHHON IIATOH 32 MOTb-
30BaHME 3eMJIeil B 3aBUCUMOCTHU OT BBIIIOJIHEHHs KOMILJIEKCA pecypcocOeperaromx u pecyp-
CO-BOCCTAHABJIMBAIOIIUX MEPONPHUATHI. DTO MO3BOIHIO ObI KOMIIEHCUPOBATH XOTS OBl 4acTh
KallUTaJIbHBIX M €XKErOJHBIX 3aTpaT Ha BbIIE MPHBEICHHBIC MEPONPUATHS, a y HEpaJuBbIX
COOCTBEHHUKOM U apeH/IaTOPOB Yepe3 HAJIOT U3bIMATh CPEJICTBA JUIsl BOCCTAHOBJICHUS IOTEH-
1AJIbHO-€CTECTBEHHOTO IJIOJJOPOIHS YEPHO3EMHBIX I10YB.

[Ipu peuieHny 3eMeNbHBIX BOIPOCOB B MEPCHEKTHUBE MPABUIBHO U KOMILJIEKCHO (CH-
CTEMHO) YUYUTBIBATh BCIO CYMMY M BECh II€pEUYeHb MPUPOIHBIX, KIMMATUYECKUX, IKOHOMUYE-
CKUX M COIMAJIBHBIX (PAKTOPOB M HA 3TOW OCHOBE MOJIB30BATENsl 3eMIICH Ha Pa3IMYHBIX YPOB-
HSX MPUHUMATh Oosiee 000CHOBAHHBIE U B3BEIIEHHBIE MOIXO0/IbI K OCYILECTBIECHUIO (peain3a-
1IMN) 3eMENTbHON peOpPMEBI B CTPAHE.

CoBepIlIeHHO 0YEBUIHO, YTO 3eMelIbHas pehopMa MIPOXOAUT B HEIPOCTON COLUAIBHO-
HKOHOMUYECKON OOCTaHOBKE, JUIsl KOTOPOM €CTECTBEHHO XapaKTEpPHbI HEYCTONYMBOCTH XO-
351 ICTBEHHO-TIPOM3BOJICTBEHHBIX OTHOIIEHUI W CBsI3ei, MHQIALUSA, COKpallleHHe TOCHO/I-
JEP’KKU. DTO MPUBEJO K CHaAy MPOU3BOJACTBA ChIPbsI U MPOJOBOJILCTBUS, KOTOPbIE HE BCET/1a
SBJISIIOTCS] KAUECTBEHHBIMHU, YCUJIEHUIO HEAKBUBAJIEHTHOTO OOMEHA B HAPOAHOXO035HCTBEHHOM
KOMIUIEKCE, TUCOalaHCy MEXIY CIPOCOM M MPEUI0KEHHEM, CTOMMOCTBIO U LIEHOM, MPUOBI-
JbI0 U HAJIOTOM, B TOM YHCJIE U 3€MEJIbHBIM, CTUXMHHOMY (DOPMUPOBAHUIO HELMBUIIN30BaH-
HBIX TIPOU3BOJCTBEHHBIX PBIHKOB [6, 7].

Bce cuiibHee MposBISAIOTCS JOMYIIEHHbIE B X0J€ pedopMbl OMMOKU, MPOCUETHl U
ype3MepHas MOCIEeIIHOCTb. TaK, W3Ha4aJbHO He ObUIM 0OOCHOBaHBI pa3Mepbl JAUHBIX ydacT-
KOB, UX TIEpBOHauUaigbHas Iomaas coctarisuia oT 0,04 o 0,06 ra; BEIACISIN UX JAJEKO OT
MecTa MPOKUBAHUS T'PaXJaH, 3eMJIM UMEIH HU3KOE IMOYBEHHOE IUI0A0poane. B HEKOTOphIX
CIIy4asiX HapyIIaJuch HHTEPECHI APYTUX 3€MIIECTIONb30BaTeNeH 1 3eMIIEBIIaACIIbLIEB.

depmepaM TakkKe BbIIEISUTUCH 3€MENIbHbIE YYaCTKH XYAILIEr0 KayecTBa, YAAJCHHbIE
Ha OOJIBIIIOE PAcCTOSIHUE OT MECT NMPOKMBAaHUA BiajaeibleB. PazdpocaHHOCTh GepMepcKux
3eMeNbHBIX HAJIENIOB CPEIM CEIbCKOXO3SIMCTBEHHBIX NMPEANPHUIATUN MOBIMsIA HA KOMIIAKT-
HOCTb U KOH(UTypaIuio 3eMJIEBIaIeHUN U 3eMJICNIOJIb30BaHUMN: MMOSBUIIACh YEPECIIONIOCHIIA,
JanbHO3eMeNbe, BKIMHUBAHNE, BKpAILIUBaHHUE, YTO CKA3al0Ch Ha X035 CTBEHHON JesITeIbHO-
CTH KaK CYIIECTBYIOIIUX, TaK U BHOBb CO3/IaHHBIX XO3SCTB. JlomyIeHbl OMNOKY B MPOEKTHU-
POBaHUM U PA3MELICHUN HOBBIX XO3SICTB, B CBSI3U C TEM YXYILIMIIOCH UCIIOIb30BAaHUE 3EMJIH.

3auacTyi0 BHOBb O00Opa30BaBIIMECS XO3CTBA HOBBIX THUIOB (TOBAapHIECTBA, aKIHO-
HEepHBIE NPEANPHUATHS U APYTHe) U3MEHHIIH JIMIIb TOJIBKO Ha3BaHUE, a MO CYLIECTBY OCTAINCH
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NPEKHUMHU CTapbIMH  CEIbXO3MPEANPHUATHIMH, TO €CTh OPraHU3alMOHHO-XO3SHCTBEHHAS
CTPYKTypa HE U3MEHWIACh, CTPYKTYpa YIIpaBJICHUs OCTaJIach CTapasi.

dopmalibHO U3MEHHUB (POpPMY COOCTBEHHOCTH, XO3SIICTBa TaKk M HE MOILUIM Ha pajau-
KaJbHBIE TPe0Opa3oBaHusl CTPYKTYPbI IPOU3BOACTBA M (POPMBI yrpaBieHus [8].

B pesynbrare 3eMenbHBIX IPeoOpa3oBaHU CTapble (CIOKUBIIUECS) CENbXO3MPEAIpH-
ATHS HE TOJBKO YMEHBUIWINCH 110 IUIOIIAAN 3€MEIbHON TEPPUTOPHUH, HO B TO YK€ BPEMsI B HUX
COKpPATUJIOCh IMOTOJIOBbE CKOTa, YTO OOYCIIOBMIJIO MAJCHHUE CEIbCKOXO3IWCTBEHHOTO MPOU3-
Bo/CTBA. [IpOAYKTUBHOCTD )KMBOTHBIX CTaJIO CHUXKAThCSL.

KpecTbsinckue u gpepMepckue X034UCTBa, MOTYYUB 3€MENbHbIC HA/IENbl, HE CIENIaT C
pa3BUTHEM >)KMBOTHOBO/ICTBA.

®depmep ceiiyac paboTaeT B MOJ CHIIbI, IOTOMY YTO 3aHST TPYJOBOU JESTEIbHOCTHIO
BCEr0 HECKOJIbKO MECSIIEB B TOAY, TOJIBKO BO BpeMs MOJEBOr0 CE30HA; OTCIOAA U HU3Kas TO-
BapHOCTh epMepckux xo3saicTB. Hempoaymannoe nienooopaszoBanue B AIIK npuBeno k To-
My, 4TO 3aTpaThl CEIbCKOI0 XO35AHCTBAa Ha MaTEpUaJbHbIE PECYPCHl U YCIYrd arpocepBHUca
CTaJIM IPEBBILIATH CYMMBbI BBIPYUYKHU 32 PEATU30BAHHYIO MPOAYKLMIO. 3aHUMAThCS CEIbCKOXO0-
35IICTBEHHBIM ITPOU3BOJICTBOM CTAJI0 HEBBINOHO. [IpOM3BOACTBO BCEX OCHOBHBIX BHJIOB IIPO-
JTYKIIUH YOBITOYHO.
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LAND REFORM: QUESTIONS AND ANSWERS

At present, the role and importance of the land transformations carried out in the country
(distribution and redistribution of land resources) in market conditions is becoming in-
creasingly important. Land-property reforms in Russia have been going on for more
than twenty-seven years, and all this time there have been ongoing debates about wheth-
er it has become necessary to carry out and develop them, and if so, how and how?
Modern opponents, defending each of their ideas and points of view do not feel flawed
in arguments and facts. Of course, innovations designed for progressive changes in pro-
duction and further improvement (development) of land-production and market relations
are undoubtedly a blessing for a prosperous and civilized society. But one should think
whether the ongoing land-agrarian reform has turned out to be such a boon. Are crises
continuing to grow or fall? Key issues of the current agrarian and land and property
transformations are the creation of organizational and economic market conditions for
the effective development of various forms of ownership and management, free choice
by owners and tenants of land relations aimed at creating a market mixed economy in
the village based on the revival of the peasantry as a class in society .

Key words: land reform, Stolypin reform, land legislation, market mechanisms, land
use, tenure.
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Boponexckuii rocy1apcTBeHHBIH arpapHbIil yHUBepCcUTeT MeHH nmMriteparopa [lerpa |

HOBBIMEHUE DJD®PEKTUBHOCTH MHCHOJbB30BAHUA 3EMEJIb
CEJbCKOXO3SAMCTBEHHOT O HASHAUYEHHUSA IYTEM
HNPOEKTHPOBAHUSA 3AHIUTHBIX JTECHBIX ITOJOC

N3y4eHpl 1 YTOUYHEHBI ACIEKTHl YCTPOUCTBA TEPPUTOPUHU HA NIPUMEPE CEIBCKOXO-
3CTBEHHOTO NpeaNnpUiITUsa «X0X01-TPpOCTAHCKOE», YTO MO3BOIUIIO ONTUMAIBHO
OpraHu30BaTh U YCTPOUTH TEPPUTOPHUIO B IIPOU3BOACTBEHHOM IIOAPA3/ICICHNUHN, 4 TAK-
e 3alPOEKTHPOBATh 3aKOHYEHHYIO CHCTEMY 3alllUTHBIX JIECHBIX HAcaXJIeHHi, obec-
nednBaromux 3(h(HEeKTHBHOCTh KOMILUIEKCA MPOBOJAUMBIX MeponpusTuii. B pesynbrare
IIPOBEIEHHON pabOThl JJOKAa3aHO, YTO MPEAOTBPAILIEHUE ONACHOH arpo3K0oI0rnYecKoi
CUTYallM¥ BO3MOXHO IPHU IMOMOIIHU 3KOJIOro-IaHAIadTHOTO YCTPONUCTBA TEPPUTOPUH,
1 YTO CaMO€ TJIaBHOE - 3TO IIPU IIOMOIIM CO34aHUSA CUCTEMBI JIECHBIX I10JI0C.
KiroueBele cioBa: OYBO3AILUTHBIE JIECHBIE MOJIOCHI, IPO3UOHHAS OIIACHOCTh, IaXOT-
HBIE 3EMJIM.

3emiist B arpapHOM IMPOU3BOJICTBE BBICTYIAET B KAYECTBE OCHOBHOM MPOU3BOAUTEIb-
HOM cuiibl Oaroiapsi CBOEMY €CTECTBEHHOMY ILIOJAOPOINI0, KOTOPOE HE OCTAeTCS MOCTOSH-
HbIM. [IpH pallnoHATEHOM HCIIOIB30BAHUH 3€MJIA TAKOE TUIOJOPOINE MOXKET OBITh IMTOBHIIICHO
3a CYeT YJIY4IIEHUSl €€ BOJHOT0, BO3AYIIHOTO M TEIJIOBOIO PEXXKHMMa MOCPEIACTBOM IMPOBEIE-
HUSI MEITMOPATUBHBIX MEPOIPHUSATUI U YBEITUYCHUS COJCPIKAHUS B IMOYBE MUTATEIBHBIX U Op-
TaHMYeCKHUX BellecTB. HampoTus, mpu HepalroHAIbHOM UCHOJIB30BAaHUU 3€MENbHBIX PECcyp-
COB UX IUIOJOPOAME NAJAET, BCIEIACTBHE YETrO MPOMCXOAUT CHUKEHUE YPOXKAMHOCTH CEJb-
CKOXO3SIICTBEHHBIX KYJIbTYp. B OTIENbHBIX MecTax BO3AENbIBAHHE KYJIbTYpP CTAHOBUTCS BO-
BCE HEBO3MOKHBIM, OCOOEHHO Ha 3aCOJICHHBIX M 3POJMPOBAHHBIX MOYBax [7].

3HaunTeNbHAS YacTh MAXOTHBIX 3eMeNb 3a0pOIlieHa 1 3apacTaeT COPHOIM PacTUTETHHOCTBIO.
[Iponomxkaercst 3po3us MOYB, PACTyT OBPArk, MHOTO 3€MeEJIb CENbCKOXO3SHCTBEHHOIO HAa3HAUYEHUS
BBIOBIBACT M3 CEIBbCKOXO3SMCTBEHHOTO 00OpOTa WM HCIONB3yeTCs HepalMoHAIbHO. Bcee 310
BIMSCT HAa OKOHOMHKY CEJIbCKOXO3SHCTBEHHBIX OpraHW3alllii, KadeCTBO TMPOAYKIMHA U
3(HeKTUBHOCTh CENLCKOXO3AHCTBEHHOTO MPOM3BOACTBA B IenoM. [loaToMy COBpeMEeHHBIH
XapakTep UCMOJIb30BaHUs 3eMeIIb JOJDKEH ObITh EPECMOTPEH U YBSA3aH C MIPUPOJHO-PECYPCHBIM U
SKOHOMHUYECKHM TOTEHIIMAJIOM CENbCKOXO3AMCTBEHHBIX Opranu3anuii [11].

JlecHble MOJIOCHI B YCIOBUSIX CII0KHOTO penbeda 1 HKOJIOTHYECKH HECTaOUIIBHOM cpe-
JIbI arpoianmadTa BIMOIHSIIOT MHOTOTPAHHYIO (DYHKITHIO.

JlecHbIE MOJOCHI - ATO MaJIble HACAXKICHUS B BUJC JICHT CPEIU MaXOTHBIX MAaCCHBOB,
BJIOJIb JIOPOT, KaHAJIOB, OBPAroB, 0ajgoK, BOKPYT BOJOEMOB U CaJI0B, KOTOPHIE YITYUIIIalOT BOJI-
HBI PEKHM W CHUXKAIOT 3PO3HUIO ITOYB, MPEIOTBPAMIAIOT 3PO3UI0 MOYBHI, MPEIOTBPAIIAOT
pocCT oBparoB u 0aJoOK, YMEHbBINIAIOT BPEIHOE BIHUSHHUE CHUIIBHBIX BETPOB U CYXOBEEB Ha Ypo-
’ai, 3alUIIAI0T 00OBEKTHI OT CHEXKHBIX M MTECOYHBIX 3aHOCOB, YIYUIIAl0T CAHUTAPHBIN PEKUM
BO/I0EMOB. JIeCHBIE MOJOCHI TaKXke MPEMATCTBYIOT MOABEMY TPYHTOBBIX BOJ M BTOPUUHOMY
3aCOJICHUIO TIOYBHI, 3aIIUIIAIOT C.-X. KYJIbTYPhI OT CyXOBEEB, MBUILHBIX OYph, KAHAJBI - OT 3a-
CBITTAaHUS MEIKO3EMOM U UX Oepera - OT 3apacTaHus COPHIKAMHU.

[TorToMy BO3HWKAaeT HEOOXOAWMOCTh MPOEKTUPOBAHUS 3aKOHYEHHON CHUCTEMBI JieC-
HBIX MOJIOC, KOTOpas yCTpPaHsET BCe MepeUrcIeHHbIC MPOOIEeMbl B OPTaHU3AIMHA TEPPUTOPHH
KaxJ1or0o padouero ydactka [2]. Ha 3emmsax 3emmnenons3oBanust OOO «Xoxomn-TpocTsHcKoe»
WHTEHCUBHO MPOSIBIISIOTCS DPO3UOHHBIE TPOIECCH (PUCYHOK 1).
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or A 20 b 3eveax 3A0 "Pycexan-Tpocransa™
o7 B 20 B 3ezuam OcTporomceoro
RI0I0COBT0IA

o1 B 30 I 3003 3A0 "Pyccxar TpocTamxa”™
or I 30 J 3exe1w Ocrporomcxore
RI0I0COBI0IA

ot A 30 E 3001w 3A0 "Beperne”

or E 20 A dexex Bearopoacxok ofaacrx

ot A 20 A 300ax 000 "Xozoa-

Pucynox 1. ITouennas kapra OO0 «Xoxon-TpocTsiHCKOE»

W3 o0mieid Tutomma M CMBITON MAITHU C1a00CMBITBIE 3aHUMAIOT OKOJI0 67%, a cpenHe-
cMmbITbie 33%. M3 MOJIy4eHHBIX JAaHHBIX BHJIHO, YTO TEPPUTOPUS CEIBCKOXO3SMCTBEHHOTO
3eMJIENIOJIb30BAHMS [TOJIBEPraeTcs He TOJIBKO MPOIleccaM BETPOBOH 3po3uu (nedisuun), HO U
BOJIHOW (JIMHEWHOW M IUIOCKOCTHOM), MOATOMY IpH €€ yCTPOHCTBE HEOOXOIUMO pa3paboTaTh
MOJIHBIN KOMITJIEKC TPOTUBOIPO3NOHHBIX TOYBO3ALIUTHBIX MEPOIIPUSTUI.

Ha ocHoBaHuMm kaprorpammsl NOTEHIMAIBHON 3PO3MOHHONM omacHoctu 3eMens OO0
«Xoxon-Tpoctsaackoe» OcTporoxckoro paiiona Boponexxckoit o6mactu (pUCyHOK 2) ycTaHaB-
JMBAaCh 11€71€CO00Pa3HOCTh JANbHEHIIEro MCIONb30BaHUs U HEOOXOIUMOCTh CIEeUaTbHON
MIOYBO3AIIUTHON OpraHU3alliuu TEPPUTOPHH, PA3INIHBIX IPOTUBO3PO3UOHHBIX MEPOIIPUATHH.
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Pucynok 2. Kaprorpamma spo3uonnoit onacHoctu OO0 «Xoxon-TpocTsaHckoe»

bonbias 4acTe NaxOTHBIX 3€EMEIb PACIIONIOKEHA HAa CKJIOHAX Kpyrus3Hou no 3°. Ilou-
BEHHBIM MOKPOB 3€MJIETNOJIb30BAaHUSl MPEACTABIEH B OCHOBHOM YE€pPHO3EMaMH TUIHUYHBIMU
IIPEUMYILECTBEHHO ITIMHUCTOTO MEXaHUYECKOTO COCTABA.

B rpanunax noseit ceBoo6opoToB HacuuThiBaeTcs 6,0 ra gecHbIx nosnoc. Bee 3To xa-
paKTepU3yeT TEPPUTOPHIO X035 CTBA KaK HEJTOCTATOYHO O0YCTPOCHHYIO.

Tax, Ha ¢OoHE MHTEHCHBHO Pa3BUTON MOBEPXHOCTHOW WM JMHEWHOH 3pO3HMM, 4aCTOTO
IPOSIBJIICHUS 3aCyX M JIPYTHX SKOJOTHYECKU HEOIaronpHsITHBIX IPUPOIAHBIX SBICHUN TpeOyeT
0c0o00ro MoIXo0/1a K JIECOMEINOPATUBHOMY YCTPOICTBY TeppuTOopu [1].

Ha teppuropun OOO «Xoxon-TpocTSHCKOe» MMEIOTCS CYLIECTBYIOLINE Oa3HCHBIE
pyOexH, KOTOpble B CBOIO OYepe/b MPEJCTAaBJIEHbI JIECHBIMH MOJOCAMU U T'paHulaMu pado-
YUX y4YacTKOB. AHAllM3 YCTPOEHHOCTH CYIIECTBYIOIIMX Oa3MCHBIX pyOexeil ko3¢ duimeHt
YCTPOEHHOCTH CEBOOOOPOTOB MeHbIle 1. BCE 3TO roBopUT 0 TOM, YTO MPOAHAIU3UPOBAHHBIE
pyOeXu He MpeloTBPaIlaloT, a HA00OPOT JaXke CIIOCOOCTBYIOT Pa3BUTHUIO APO3UH, YTO IPUBO-
JTUT K 00pa30BaHUIO JIOKOUH, TPOMOUH, a B JIaJbHEHIIEM U pa3BUTHIO OBPAaroB Ha MaXOTHBIX
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3eMJIsiX xo3siicTBa. Ha momnsix HampaBieHrne oOpaOOTKU YacTo MPEBBIIIAET JOMYCTUMbIE 3HA-
yeHus. [Ipu 3TOM 3amMIIEHHOCT MAlllHU HE AOCTaTOYHA IS NOJYyYEHUs] CTA0MIIBHBIX U BbI-
cokux ypoxaeB. B OO0 «Xoxon-TpocTsHCKOe» OTCYTCTBOBaja 3aKOHYEHHAs] CUCTEMA JIeC-
HBIX MOJOC M HacaxaeHui. IloaTomy BO3HMKaeT HEOOXOAMMOCTH COBEPILIEHCTBOBAHMS
YCTpOMCTBA TEPPUTOPHH.

Tak kak Teppuropuss OOO «Xoxon-TpocTsHCKOe» UMeeT OOJBIIYI0 paCUJICHEHHOCTh
CeThIO 0aJoK, OBPAaroB M XapaKTEpU3YETCsl IPKO BBIPAXKEHHBIM peibedoM ¢ KodhuimenTom
pPac4JICEHEHHOCTH 1,4kM/KM?, TO BO3HHKAET HEOOXOIMMOCT HKOJIOTO-TaHIA(THOTO YCTPOWA-
CTBa TEPPUTOPHUH MPU MOMOILU CO3AaHUI CUCTEMBI JIECHBIX ToJioc [13].

beuto mpenycMoOTpeHO co3aHue JIECHBIX Mojoc Ha miowmwaau 21,78 ra. Pazmemenue
MOJIC3ALTUTHBIX JIECHBIX IOJIOC OCYIIECTBISIETCS MO rpaHHIlaM pabodMX Y4acTKOB U MOJEi
ceB0000poTOB. OCHOBHBIE JIECHBIE MTOJIOCHI 3alIPOEKTUPOBaHBI MUpUHON 10 M, Kak mpaBuIo,
MO/ YIJIOM K HaIpaBJICHHIO IOT0-BOCTOYHBIX BeTpoB Onm3kuM K 90° (£30°). PaccrosHus
MEXJly OCHOBHBIMHM JIECHBIMU I10JI0CAMHU COOTBETCTBYET JAJIBHOCTU UX BETPO3AILIUTHOIO BIIU-
aausg u konednerca ot 400 go 600 m., pasmemniensl Ha pacctosauu 1000-1500 M. apyr ot
npyra. JlecHble MOJIOCH! ¢ TAKUMU TapaMeTpaMu SIBJISIIOTCS Haubousee 3(pPEeKTUBHBIMH KakK ¢
SKOHOMMYECKOM, TaK M SKOJOTMYECKON TOouek 3peHus. B pazpaboTaHHOM MpoekTe mole3a-
ITMTHBIC JIECHBIE TTOJI0CHI 3aHUMaroT 5,37 ra [5].

[Ipu mpoeKTUPOBAaHMH CTOKOPETYIUPYIOIIUX JIECHBIX MOJIOC ACTATBHO YUUTHIBAIUCH MHO-
TOTPaHHBIE ACTIEKThI MX (PYHKIMOHAIBHOTO Ha3HaueHus. [yt oOecrieueHus BBICOKOH CTOKOpery-
JMPYIOIEH (PYHKIIMH, TPACCHI JIECHBIX TOJIOC 3aMPOESKTHPOBAHBI TOMEPEK CKIOHA WU C JOMYCTHU-
MBIM YKJIOHOM. MecToM pa3meleHys JIECHOH MOJIOChl Ha CKJIOHE SBJISUIACh TPaHULA KJIACCOB 3pPO-
3MOHHOM OMACHOCTH 3eMelTb WM IPaHuIla Hayasia (hOpMUPOBAHHS SPO3UOHHBIX MIPOLIECCOB OT CTO-
Ka TalbIX BoA. Kak mpaBuito, CTOKOPETYIMPYIOIIIE JIECHBIE MOIOCHI SIBJIAIOTCS 0a3uCHBIMH pyoOe-
JKaMH yCTPOMCTBA TEPPUTOPUH, OHU MPOrPAMMHUPYIOT YCIIOBHSI BBITIOJHEHUs TOMEpeyHon oOpa-
OOTKH Ha CKJIOHAX, TOATOMY TIPU UX IPOSKTUPOBAHUH YUUTHIBAIICS KPUTHUECKUIA paiiryc 00padoT-
ku (60 M). B MecTax mepecedeHHsi CTOKOPETYIMPYIOLIMX JECHBIX MOJIOC C JIOKOMHAMH, B IENAX
MOBBIIIEHHS METMOPATUBHBIX CBOMCTB IOJIOC, POEKTUPYETCSI IOCA/IKa B Psiax MEXIy INITaBHBIMU
NIOPOJIaMU CMOPOJIMHBI 30JI0TOM MJIH APYTOro MOYBOYKPEIUISIOLIEr0 KyCTapHHKa [4].

B nmanHo# pabote 3a cueT NMpaBUIIBHOTO pa3MelleHHs Oa3MCHBIX JIMHEWHBIX pyOexel Ha
BCEH IUIOIIAIM MAIIHU CO3/1aHbl YCIOBHS JUISl BBIIOJIHEHUS MTONIEPEYHON 00paboTKu, uTo obecrie-
ynBaeT 100% ycTpOEHHOCTh TEPPUTOPUH B Pa3pe3e Bcex ceBOOOOPOTOB. Beero Ha maxoTHBIX 3eM-
JISIX 3aIIPOEKTUPOBAHO CTOKOPETYIHPYIOIIMX Jiecomosoc Ha momaau 10,61ra mmpunoro 12,5 m.

[To rpanwune 3emens rupporpaduyeckoro GoHaa, rae HeT OONBIION OMAaCHOCTH KOH-
LIEHTpAllUU CTOKa 33 CYET HaHOpeIbeda, MPeIyCMOTPEHbI MPUOATIOYHbIE JIECHBIE MOJIOCHI LIH-
puHOO 15 M. Ha maxoTHBIX 3eMIIsX 3alpoeKTUPOoBaHo 5,80 ra mpuOamoYHbIX JECHBIX MOJIOC.

JleranpHas nH(pOpMalKs 1O CO3AaHMIO JIECHBIX MOJIOC U HACAXJIEHUH Mpe/ICTaBIeHa B
tabnure 1.

Kaxxnas U3 TOMOIHUTENBHO 3alIPOEKTUPOBAHHBIX JIECHBIX IOJIOC SIBISIETCS TpaHULIEN
pabouero ydacTka M, Kak MpaBWIIO, B OOJIBIIMHCTBE CIIY4aeB, SIBJISETCS Oa3UCHBIM PYOEKOM,
TO €CTh JMHHUEH, Ipeaonpeaensioneil monepednyto o0paboTKy MoYB Ha CKJIOHAX C JOMYCTH-
MBIM KPUTHYECKUM YKIIOHOM B HalpaBIIEHUU O0PaOOTKH.

[To xoHuUrypanuu 3apOEKTUPOBAHBI MPSIMOJIMHENHbBIE, TPSIMOIMHEHHO-KPYTOBbIE U
AJIEMEHTApHO-KPYroBble. MUHMMaNBHBIM paguyc HaxoauTcs B mpenenax or 70 mo 820 m.
[Ipoekius 3amuTHOrO HacaxAeHu HaxoauTcs B npenenax ot 130 qo 940 M. JlecHbie moaockl
pacIioyio’KeHbl Ha TOJIEBOM U MOYBO3ALIUTHOM ceBooOopoTe. B mpoekTte Oblia 3ampoeKTHpo-
BaHa CHCTEMa JISCHBIX IIOJIOC M HAaCaXJICHMI, BCero 28 JIECHBIX I0J0C, M3 HuX 10 mose3ammuT-
HBIX, 13 crokoperynupyoomux 1 5 npubdanounsix. [TonesamuTHsie UMe0T mUpuHy — 10 M,
cTokoperynupytomue — 12,5 m, npudanounsie — 15 m [3, 15].
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Tabmuma 1 - BenoMocTh MPOEKTUPYEMBIX JIECHBIX TOJIOC M 3AIUTHBIX HACAKICHUN Ha
tepputopun OO0 «Xoxos-TpocTsiHcKoe» OCTporoxkckoro paiiona Boponexckoit 061acti

[MapameTpbr ITpo-
Munu- | ex-
HH- | s Samg-
Ne meHHas | Mecro
Majb- | 3a-
Hac Bun necubix I ITno HBIA | LUT- o ke
axK | Tmma, H- JI0- | Kongurypanus JeCHON MOJOCHI manab JKCHUS
Te- HaCaXJCHUH " puHa, | ma, pim;}_/c 2;)1“;) CeB000- | HacaxkIe-
HUS M M P ¢ opora, HUS
BU3HBI, | XKIe-
ra
M HH,
M
1 2 3 4 5 6 7 8 9 10
1 |Monesa- 260 | 10 | 0,26 TpsvonnHeiitas - | 360 | Ton-7,8 | Imon-2
IIATHASI
2 113;51 moanod- | gog | 45 0,76 [psamonuHeHHas - 230 | VII3-15 | VII3-3
3 |Honesa- 473 | 10 | 0,47 [psiMoMHEHHAS - 320 | 10T | pnon4
ATHAsA 13,8
[onesa- i Toz-
4 634 10 0,63 [psimonuHeiiHas - 420 IT mon-1
ATHAsA 18,6
5 Honesa- 600 10 | 0,60 [IpsamonuHeiHas - 380 | ITon-18 | II mon-1
IIUTHAST
g |llpudaron- | g5q | 45 0,75 [psmonuHeHHas - 200 | Y3 | ym34
Has 12,5
7 |Croxopery- |y gy 125 1,84 [IpsMonuHeHHO-KpYToBas 280 | 630 | " |1y non-1
TUpyromas 18,9
8 Croxopery- 349 | 125 0,44 DIIeMEHTapHO-KPYroBas 520 | 190 | ITon-8,5| V mon-1
Jupyromast
9 E£[H6anoq- 730 15 | 1,10 Ipsamonuneiinas - 820 | II3-21,2 | Il m3-1
10 Croxopery- 1183 | 125 | 1,48 [psmonuHeHO-KpyroBas 70 850 | I13-29,5 | M m3-1
Jupyromast
1 E[£IH6aJIO‘I- 1720 | 15 | 2,58 IpsAMoMHERHO-KpYyTroBast 800 | 930 | I13-42,7 | Il m3-2
12 |CToKOpery- | 50 1495 | 031 TpsvonuHeiinas - 230 | Hon-7,8 | III mon-1
JUpyromast
13 | CTOKOPerY- | 447 125 | 1,34 IIpsMonMHEHHO-KPYTOBas 340 | 940 | Mon-33 | V mon-2
JUpyromast
14 | CToxOpery- | 4op 12,5 | 0,46 DieMeHTapHO-KPyroBas 460 | 310 | 1392 | IVms
JUpyromast
15 Croxopery- 289 | 12,5| 0,36 DIeMeHTapHO-KpyroBast 220 230 | II3-7,2 | TIms-1
JUpyromast
16 Croxopery- 503 | 125 | 0,63 [MpsmonuHeiHas - 290 M- VInon-1
JTUpYyIoas 12,6
17 Hoxesa- 225 10 | 0,23 [Mpsmonuneiinas - 200 | Ion-6,6 | VI mon-1
[IUTHASI
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[Tponomkenne TadauIs! 1

1 2 3 4 5 6 7 8 9 10

19 | Crokopery- 840 | 125 | 1,05 [IpsimonuHeitHO-KpyTOBast 400 750 | I13-20,4 IV
JIMPYIOIIAsT

20 |Ilosnesa- 460 10 0,46 [psmonuHeHas - 400 Ton- VII mon-1
[ATHAS 13,8

20a | Moxesa- 645 | 10 | 0,65 IIpsMonMHEHHO-KPYTOBas - 400 | 0T |y pon-2
[ATHAS 13,8

21 |Iloinesa- 480 10 0,48 TpsiMoniHeliHast - 400 Ton- VI non-4
[ATHAS 12,0

22 |Mpubanou- | 4aq | 15 0,61 I[psiMoMHEHHAS - 130 | Y53 | vz
Has 12,2

23 | Crokopery- 627 | 125 | 0,78 DeMeHTapHO-KPYyroBast 580 380 Tox- I non-2
JMpPYIOILast 15,6

24 | Crokopery- 481 | 12,5| 0,60 [pssmosuHeliHast - 500 OJI- oy
JTHPYIOIIAst 12,4

25 | Croxopery- 534 | 125 | 0,67 [psmonuHeHas - 520 | I13-13,0 V3
JUPYIOIAsT

26 |Ilone3a- Ilon-
rTHas 749 10 0,75 DIIeMEHTapHO-KPYroBast 820 | 380 225 VII non-2

27 Honesa- 840 | 10 | 0,84 IpsaMonuHelHas - 730 | 1% | Vil non-2
HIUTHaA 252

28 | Croxopery- 522 | 12,5| 0,65 [psimonuHeiiHas - 400 Hon-| VIII nox-
JTUpyroas 13,0 2

Hroro n. 17148 21,78 443

Bcero, B T.u.: 21,78

ITone3ammTHBIX 5,37

CTOKOPETYIHAPYIOIIHX 10,61

MpHUOaTOYHBIX 5,80

Hcxons w3 maHHBIX TAaOMUIBI 1, BUAHO, YTO CyMMapHas IUIOIIAAb 3allPOSKTHPOBAH-
HBIX Jecononoc cocraBusger 21,78 ra. J[nMHa mMone3alnIUMTHBIX JIECHBIX IOJIOC KOJeOneTcs B
npenenax ot 220 no 840.

Taxoke U3 TaGIUIBI BUAHO, YTO TEPPUTOPUS MAIIHU CTala HOJHOCTHIO 3alUILEHHOM.
Cucrema JIECHBIX TOJIOC OYEHH XOPOIIO BIHET HA MUKPOKJIMMAT arposiaHamadTa, a TaKkke
OJIaronpuUsATHO CKa3bIBACTCS Ha YBEIMUEHHH YPOXKAMHOCTU M, CIIE0BATEIbHO, HA yBelUYe-
HUH BBIXOJIa BAJIOBOW MPOIYKIIHH.

Ha pucynke 3 npeacraBieH npumep MpOeKTUPOBAHUS 3aKOHYEHHOM CHCTEMBI JIECHBIX
nosioc OO0 «Xoxon-TpocTsHckoe» OcTporokckoro paiioHa BopoHexkckoit 00acTu.

OHOBPEMEHHO C MPOEKTHUPOBAHUEM JIECHBIX TOJIOC OblIa 3alIPOEKTUPOBAHA U JIOTOJI-
HUTETIbHAS JIOPOKHAS CETh C IENbI0 YIYUIICHUS! YCIOBUH JOCTYIA CEbCKOXO3IHCTBEHHBIX
MaIlliH Ha ToJs ¥ pabodne yd4acTKu Ipu o0paboTke moyB u yoopke yposkasi. Beero 35 more-
BBIX JIOpOT IUpPUHOH 4 M, obOmel mionanpio 8,15 ra u obuieit npotsbkeHHocTh 20452 M. Bee
JIOPOTH PACIIOIOKEHBI Ha MOJIEBOM M IOYBO3AIIUTHOM ceBoobopoTe [8].

Co3znaH KapKac U3 JIECHBIX OJIOC, YTO MO3BOJIMIIO 33J]aTh HYKHOE HallpaBJieHHE o0pa-
6otku. Teppuropust B 001IeCTBE C OTPAHUYCHHOM OTBETCTBEHHOCTH «XO0X0Ja-TpocTsHCKOe»
3alMINEHA OT CyX0BeeB, neIsIIUy U BOAHOM spo3uu [6, 16].
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Pucynok 3. YerpoiictBo Tepputopun OOO «Xoxoma-TpoctsaHckoe» OcTporokckoro
paiiona BopoHnexckoii obactu

B pesynbprare nmpoBeaeHHOH pabOTHI JOKa3aHO, YTO MPEIOTBPAICHUE OMACHOW arpo-
9KOJIOTHYECKOH CUTYallMu BO3MOKHO MPU TIOMOIIU 3KOJIOTO-TaHIAaQTHOTO YCTPOWCTBA Tep-
PHUTOPHH, ¥ YTO CAMOE INIABHOE - 3TO TMPH MOMOIIH CO3JJAHUSI CUCTEMBI JIECHBIX IT0JIOC.
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laurova 1.V., Senior Lecturer
Akimova V.I.
Voronezh State Agrarian University named after Emperor Peter the Great

IMPROVING THE EFFICIENCY OF USING LANDS OF AGRICULTURAL
DESTINATION BY WAYS PROJECTION OF PROTECTIVE FOREST
STRIPS

The article has studied and clarified aspects of the territory using the example of the ag-
ricultural enterprise “Khokhol-Trostyanskoe”, which will optimally organize and ar-
range the territory in the production division, as well as designed a complete system of
protective forest plantations, ensuring the effectiveness of the complex of events. As a
result of the work done, it was proved that the prevention of a dangerous agro-ecological
situation is possible with the help of the ecological-landscape arrangement of the territo-
ry, and that the most important thing is with the creation of a system of forest belts.

Key words: soil forest belts, erosion hazard, arable land.
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Boponexckuii rocyaapcTBEHHBIH arpapHblii yHUBEpCUTET nMeHn ummneparopa [letpa |
I'opoynoBa H.C., k. 6. H., cTapimuii mpenojaBaTelib

I'opmenena FO.A.

Boponexckuii rocyapCTBEHHBIM YHUBEPCUTET

BJIMAHUE PA3JIMYHBIX CIIOCOBOB ATPOTEXHUKHU HA
COJAEPKAHUE BOJOPACTBOPUMOI'O BOPA B YHEPHO3EMAX
BBIIIEJIOYEHHBIX PAMOHCKOT'O PAHOHA BOPOHEKCKOM
OBJIACTH

Ha nanHoM 3Tane Hay4yHbIX 3HAaHUH OKOJIO ABAJILATH 3JIEMEHTOB OTHOCAT K HEOOXO-
JMMBIM DJIEMEHTaM JUIs TTUTaHUS PacTEeHHH, 0€3 KOTOPBIX PAaCTEHH HE MOTYT ITOJIHO-
CTbIO 3aKOHYMTH LIMKJI Pa3BUTHUS U KOTOpPbIE HE MOTYT OBITh 3aMEHEHBI APYTHUMHU dJle-
MeHTaMu. K TakOBBIM 371eMeHTaM OTHOCST Oop. 3HaueHune Oopa I )KU3HU PaCTCHUH
U HOPMAJIbHOM JKM3HEIEATEIbHOCTH PACTEHUH M KMBOTHBIX MHOroo0pasHo. OH mo-
JIOXKHUTEIHHO BIUSET HA MHTEHCHUBHOCTH (POTOCHHTE3a M IBIXaHUS PACTEHHH, HAKOII-
JICHUE U Nepe/IBUKEHNE YIIIeBOJIOB, YUacTBYeT B HyKI€HMHOBOM oOMeHe. bop Biuser
Ha [IBETEHHE U IUIOJIOHOIICHUE pacTeHUil. YHHUKaIbHas poiib 60pa B (EHOIBHOM 00-
MEHE JIBYJI0JIbHBIX PACTEHUI: IIPU €ro HeJJ0CTAaTKe MPOUCXOJUT OTPaBJIEHUE PACTCHUN
COCAMHEHUSIMH XMHOHOB, YTO MPUBOJIUT K OTMHUPAHUIO KOHYCa HapacTaHUs, HapyIle-
HUIO (OPMUPOBAHUS PENPOSYKTUBHBIX OPraHOB M IpPOILecca OIUIOJAOTBOPEHUS, OTMHU-
pPaHMIO KOPHS, THUEHUIO CEPJIICBHHBI MapeBBIX. bop Wrpaer BakHYIO pOJib B JKU3HU
pacTeHuil, M03ToOMy HEOOXOIUM KOHTPOJIb HaJ €ro CoJAepXaHHWEM B MoYBax. 3a HOp-
MaJbHOE cojiepkaHue Oopa MPUHST NOKa3aTeNlb CTENEHN 00ECIeUeHHOCTH MOYB 3TUM
3JIEMEHTOM, IpPU KOTOPOH MPOUCXOAUT HOPMAIbHBIM MPOLECC KU3HEAEATEIbHOCTH
opranu3moB. HepoctaTouHoe miin M30BITOUHOE €ro COAEepKaHUEe MOXKET MPUBOJUTH K
3a00J1eBaHNI0 OOPHBIMHU SHTEPUTAMHU Y )KUBOTHBIX U 4enoBeka. [loaTomy HEoOxoaumo
CIIEIUTH 3a coJiep’kaHueM Oopa B MmouBax. PacTeHMSAM NOCTYMHBI TOIBKO BOJIOPACTBO-
pUMble coeauHeHus 6opa. M3yueHo BIUSHUS cHCTEMBbl yIOOpPEHHS U CUCTEM OCHOB-
HOM 00pabOTKHM MOYBHI (OTBAJIbHOM, O€30TBAJILHON U UX COYETAHUS) B 3€pPHOCBEKIIO-
BUYHOM CEBOOOOpPOTE Ha XMMHUUYECKHE M (U3UKO-XMMHMUYECKHE CBOICTBAa 4YepHO3EeMa
BbIIIIETIOYEHHOTO0. bbuH OompeneneHsl XuMHuueckue u (pU3MKO-XUMUYECKUE TTOKa3aTeNln
MIOYBBI, TaKWE€ KaK: TUTPOCKONMYEcKas Biara, PH mouBbl, ruaposuTHyecKas KUCIOT-
HOCTh, OOMeHHBIe KaTHOHBI Ca m Mg, conmepkaHue BaJOBOTO T'ymMyca, COIEpIKaHUE
MOJIBUKHOTO Oopa.

KiroueBpie cioBa: dYepHO3eM BBINICIOYEHHBIN, TI1yOOKOOTBaNbHAs 00paboTKa,
IUIOCKOpe3Has 00paboTka, KOMOMHHpOBaHHass 00paOoTKa, MJ03bl YAOOpEHMIA,
MHUKPO3JIEMEHTBI, BOJIOPACTBOPUMBI O0p.

Bunorpagoseim A.Il. ObTH BBIZIETIEHBI HA 3€MHOM IIApe JBa THMa 00JiacTel 1Mo Co-
JepkaHuio 6opa B mouBax. K mepBomy THITy OTHOCSATCS 006J1aCTH ¢ HOPMAJIBbHBIM COJIEp>KaHU-
eM 0opa B MoyBax — JpPeBHUE PABHHUHBI; KO BTOPOMY THUITy — F€OCHHKJIMHAJIbHBIE 00JaCTH —
o0JacT HeJJaBHEro ByJIKaHW3Ma C o4yBamu, dorateiMu 0opom. Tepputopus L{UP oTHecena k
nepBomy Tuily obnacreid. Coneprkanue 60pa B mouBax KojeOIeTcs B IIUPOKUX Mpejiesiax — OT
1 no 100 mr/kr. A.Il. BuHorpaioB ycTaHOBHIL, YTO Cpe/IHEE Cco/iep KaHue Oopa i BCEX MOYB
6mu3ko k 10-20 mr/kr. I'.A. AunpuanoBa u B.B. KoBanbckuii onpeaenuiu cpeanee coiepxa-
HUE BaJIOBOTO Oopa: B uyepHO3emax — 31,3 MI/KT, B cephIX JECHBIX mouyBax — 14,7 Mr/Kr.
Cpennee colepkaHue MOJBUKHOTO OOpa B 9TUX MOYBax cooTBeTcTBEHHO 1,66 u 0,44 Mr/kr.
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B nmouBax crenmHON W J€COCTENHOM 30H, rie pacnonoxkeHo LlenTpanbHoe UepHo3embe, co-
neprxanue 6opa cocrapisiet 20-40 mr/kr [1].

B nouBax 60p HaxoauTcs B ueTbipex popmax: 1. AroMOO0POCHIINKATHI — COETUHEHUS
TUIIA TYPMaJIMHA, HE PaCTBOPHMBbIE B KOHIIEHTPUPOBAHHBIX KUCIOTaX; 2. Oprano-060pHbIe co-
eauHeHus; 3. bopaTel KajubLus, MarHus, HaTpUs, PaCTBOPUMBIE B rOpsAdYed BOAE WM KUCIIO-
tax; 4. BopHOKHCIBIE coenMHEHNs, pacTBOpUMbIe B BoJe. M.B. KaTanbiMoB Beigenun 2 rpyn-
bl COeTMHEHUH Oopa: ClIo)KHble OOpOpraHM4ecKue U MUHepaibHble. bopopranuueckue co-
€/IMHEHUS TI0YB - COCAMHEHUS THIIAa 3(PUPOB OOPHON KUCIOTHI C cCaxapaMH U MHOTOATOMHBIMHU
CIMPTaMH, KOTOpbIE 00pa3yroTCsl B MPOLECCE JKU3HENESITEIbHOCTH PAaCTEHUI M MONajaroT B
MOYBY C PaCTUTEIBHBIMH OCTaTKaMu. MuHepanbHbIe COSMHEHUsI O0pa, KOTOpbie 00pa3yroTcs
B [IPOLIECCE MMUHEPATIU3ALMH €r0 OPraHUYeCKUX COEIUHEHUH, npeacTaBieHbl 6oparamu. OHu
CoJIepXKaTcsl B MaTepUHCKOM mopoie [2].

OcHoBHas Macca O0opa B 04BE HaXOAUTCS B popMe OOPOCUIIMKATOB U APYTHX OOPHBIX
MUHEpaJIoB. BeiesiroT Tpu Mexanu3Ma ¢ukcanuu 6opa B moyBax: 1) aHMOHHBINH 0OMeH; 2)
MoJIeKyJsipHas ajgcopOuus; 3) xumuyeckoe ocaxkaeHue. CyliecTByeT TpU TUIIA MEXaHU3Ma
oOMeHa aHMOHOB: 1) IPOTEKAeT TOJBKO HAa MOBEPXHOCTU KPUCTAJUIMYECKUX YACTHILL; 2) UJET
TG Py3HO HA U3BECTHYIO TIIyOMHY U JJa)ke Ha BCIO TOJIIY MUHepasa; 3) MPOUCXOIUT B MPO-
1ecce nepeKpucTauiu3anuu [2].

VY CTaHOBIIEHO, YTO PAaCTBOPUMOCTH OOpa 3aBUCUT OT (hOpPM CBSI3U €ro B OouBe, OOpHas
KHCJIOTa U €€ COJIM — 3TO HanboJiee pacTBOPUMBIE COETUHEHUs Oopa. B MOUBEHHBIX YCIOBUIX
OOpHas KHCI0Ta AOBOJBHO NMoABWKHA. OHa c1abo pukcupyeTcst MOYBOM, MOXKET BBIMBIBATh-
csl ocagkamu. [ 'yMHUHOBBIC KUCIIOTBHI U rupathl okcuzoB Al u Fe Bcerma copepxar rpymibl
OH, ¢ koTopbIMH OOpHas KUCIOTa MOXKET JaBaTh MEHEe MOABHKHbIE KOMIUIEKCHbIE COEMHE-
Hus. [lornomasce Ha MOBEPXHOCTH MOYBEHHBIX KOJUIOMI0B, OOpHAst KHCIOTa 00pa3yeT COH ¢
OCHOBaHUSIMU U KATHOHAMM METAJUIOB WM KOMIUIEKCHBIE KUCIOTHI ¢ paaukaiamMu OH. Takue
K€ peakllMyd MOT'yYT IIPOTEKATh MEXAy OOpPHOM KHUCIOTOM U INIMHUCTBIMUA MUHEpanamH [1].

CunbHee Bcero 60p crnocoOeH MOrJoaTh JAHTOH, 3aTéM OGHTOHUT M KaOJUHUT. 3Ha-
YUTEIIbHBIC KOJIMUYECTBA OOpa CIIOCOOHBI CBSI3BIBATH TNIMHUCTBIC MUHEpAIbl U OKCHIIbI Fe u Al
MakcumainbsHoe cBs3bIBaHME O0opa OKCHIOM F€ U TIMHUCThIMU MHuHepanamu — npu pH 8-9, a
csi3biBanue Al mpoucxomut npu pH 5,4 — 7,7. Tlpu stom okcup Fe criocoben aacopOupoBath
noutu B 10 pa3 meHbiie 60pa, uem okcua Al. Pactenus ycBanBarotT 60p U3 €ro BOJOpacTBOPH-
MBIX COEIMHEHHH, a TaKKe U3 COeIMHEHH, KOTOpble pacCTBOPUMBI B CIAa0BIX KuciIoTax. Mar-
HHUEBbIE M KaJIbI[MEBbIE MUHEPAJIBI COJEPKAaT OOp B XOPOIIO YCBOSIEMBIX PACTEHUSAMH (OpMaXx.
ITo muenuto H.I'. 3pipuna u 3.I1. TlamykeBud, pacTeHUsM B HEKOTOPOW CTETIEHU JIOCTYIIHBI U HE
pacTBOpUMBIE B BOZIE€ CO€AMHEHHUs1 Oopa. bop MOYBEHHBIX MHMHEPANOB MOXKET MEPeXOIUTh B
ycBosieMble ()OpPMBI BCJIEJICTBUE UX BBIBETPUBAHMs, a OOp OPraHMYECKMX COEJUHEHHH B pe-
3yJbTaTe UX Pa3JIOKEHUsI. Y CTAHOBJIEHO, YTO IPYU BHECEHUM OpPraHUYECKUX U (PU3HOJIOTUYECKU
KUCJIBIX MUHEPAIbHBIX yI0OpEeHUH MOJIBHXKHOCTH OOpa B MOYBAX M JOCTYITHOCTb €r0 pacTeHU-
M yBEJIMYMBAIOTCA. B KHCIBIX MouBax O00p HaxoAuTcs B (popMe OpraHUYECKUX U TPYIHOIO-
CTYITHBIX MUHEPAIBHBIX COCMHEHUH, OHH CBs3aHHBI ¢ okcuaoM Al. B pesynbrare pacuieriie-
HUSl OOpOPraHUYECKUX COENMHEHHH W PacTBOPSIONIETO AEWCTBUS KUCIIOTO MOYBEHHOTO pac-
TBOpa Ha TPYAHOJOCTYIIHbIE MUHEpPAJIbHBIE COEAMHEHUsI Oopa ¢ oOpa3oBaHHEM OOpHON KHCIIO-
ThI 00pa3yeTcst ycBosieMblii 00op. bopoprannueckue coeinHeHNs! CTaHOBATCS Oojiee CTONKUMU B
menoyHoi cpene. PesepBoMm ciyxaT HepacTBOpHUMBIE (OPMBI COCIMHEHHH, KOTOpbHIE MOCTe-
MEHHO MOCTYNAaloT B MOoYBeHHbIN pacTBop [3]. CymiecTByeT 00JbIIOe KOJIMYECTBO OOpOpraHu-
YECKUX COECJUHEHUH, KOTOPbIE UTPAIOT OIPOMHYIO POJib B JKU3HEAEATEIBHOCTH KUBBIX Opra-
HU3MOB. bop MoBBIIIaeT 3aCyx0- U MOPO30YCTOMYMBOCTh pPAacTEHHM Oiarogapsi cnocoOHOCTH
U3MEHATh (PU3UKO-KOJUTOUAHbIE CBOMCTBA M1a3Mbl. OH HE BXOAUT B COCTaB (pepMEHTOB, HO 00-
JaJlaeT KaTaJUTUYECKUM CBOMCTBAMU. DKCIIEPUMEHTAILHO YCTaHOBIIEHO, YTO OOp B ONTUMAab-
HBIX 7I03aX YBEJIMYMBAET MHTEHCUBHOCTh (pOTOCHHTE3a pacTenuil [4].
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bop B BuJe OOpaTHOrO KOMILIEKCAa MPUHUMAET y4acTUE B NEPEABHKEHUM CaXxapoB —
OCHOBHas (DYHKIIMSI TOTO MHKpO3JieMeHTa. Briusiaue Gopa Ha OEIKOBBIN M YIIIEBOAHBIA 00-
MEH B PACTEHMSIX CBS3BIBAIOT CO CIIOCOOHOCTHIO OOPHON KUCIOTHI 00pa30BbIBATh KOMILIEKC-
HbIE COCJIMHEHUSI C OPraHMYECKMMH KHUCIIOTaMH, MHOTOAQTOMHBIMHM CIIUPTaMHM, YIJIEBOJAMH,
THJIPOKCUIAMU U JPYTUMHU COSAMHEHUSIMH, COIEPKAIUMU T'HIPOKCUIIbHBIE Ipymbl. M3BecT-
HO, YTO MPH MOBBIIIEHHOM HUTPATHOM MUTAHUU PACTEHUHN MOTPEOHOCTH B OOpE BO3pACTAeT.
Y cTaHOBIIEHO, YTO OOp MOJIOKUTENBLHO BIMSET Ha IOCTYIJICHUE B PACTEHUS KaJIbLU U KaJIHsl.
[Ton BiusHueM Oopa TOBBIMIACTCA COJEPXKAHHME caxapa B CaxapHOW CBEKJe, IUIOA0BO-
ATOJHBIX U JIPYTUX KYJNbTypax, KapoTHHa U BuTamuHa C B OBOIax, Kpaxmaia B KapToderne,
KHpa B CEMEHaX MACIMYHBIX KYJIbTYp, 3(HUPHBIX Maceld B 3(pUPOMACIUYHBIX KYJIbTypax,
OenKa B MIIEHULIE, YJIYUIAeTCsl KaueCTBO BOJOKHA KOHOIUIM U JIbHA.

Pactenus crpagaror ot Hemoctatka Oopa. IIpu3Haku HemocTaTOYHOCTH OOpa MpPOsB-
JSIFOTCSL Y HEKOTOPBIX BUJOB PacT€HUM B BUJE HapylIeHUs pocTa KopHel u crebneil. Cnen-
CTBHEM CHJIBHOTO OOpHOTO TOJIONAHUS SIBISETCS TO, YTO PACTEHHUE MOXKET COBEPIICHHO He
oOpa3zoBaTh LBeTKOB. HaOmromaroTcsi mycrouBeT M oNajaHue 3aBsi3el, IUIoja mpuolOperaer
ypOIUTHBYIO (OpMYy. Y caxapHOW CBEKJIBI BBISBISIETCS CEPALIEBUHHAS U CyXas THWIb, Y JIIO-
LIEpHBI — [TOKEJITEHUE BEPXYILEK, y TypHerca U OproKBbI — MOOypeHHe CepALEBUHBI, Yy s10710-
HU - BHyTpEHHEE ONpPOOKOBEHUE SI0JIOK, Y LIBETHOM KalycThl — NOOYpEHHUE U 3arHUBAaHUE TO-
J0BKH. M30bITOK GOpa B OYBaX TOXKE BBI3bIBAET 3a00JI€BaHUE pACTEHUIl BIUIOTH /10 UX rube-
mu. Ilo cnoBam B.B. KoBasibckoro, B O0OpHbBIX OMOr€OXUMUYECKUX TPOBUHLIUAX IIPU BBICOKOM
coJiepKaHuu 60pa B IMOYBAX Y MHOTMX PACTEHUN NPOMCXOIUT YTHETEHHE TOUKH POCTa, OTMHU-
paHue o0pa30BaTEIbHOM TKAHM, YTO NPUBOJUT K IOSBICHUIO HU3KOPOCIBIX PACTEHUMN pac-
IUTACTAaHHBIX WJIM KYCTUCTBIX (opM. M30bITOuHOE conepxaHue Oopa BBI3BIBAET PE3KOE CHU-
YKE€HUE MPOIYKTUBHOCTU pacTeHuil. Pa3nnuuns Mexay TOKCUYECKUMHU U ONTHUMAaJIbHBIMU KOH-
LEHTpauusMu 6opa B MUTATEIbHON Cpesie Al MHOTHUX pacTeHuil ObIBatoT HEOOIbIINMU [4].

PacTeHusM U >KMBBIM OpraHU3MaM JIOCTYIIEH TOJIBKO BOJOPACTBOPUMBIH OOp, MOITOMY
LEJIBI0 JTAHHOM paboThl SABIISETCS M3yYEHHE COJEpKaHUs BOJOPACTBOPUMOro Oopa B UepHO-
3€M€ BBILIEIOUEHHOM B YCIOBUSIX MHOTO(AKTOPHOTO IOJEBOTO OIBITa MPHU AJIUTEIBHOM
NpUMeHeHUU yoOpeHuil. I3yueHo BiausiHUE pa3Iu4HbIX BUJIOB 00paObOTKH MOYB (OTBalbHAa,
Oe30TBanbHAsA U KOMOMHHUPOBAHHAs) HA COJIEpKaHUE BOJAOPACTBOPUMOTo Oopa.

OOBeKTOM HCCIEeIOBAHUS MOCIYKUJIM YE€PHO3EMbl BBIIIEIOUYECHHBIE CPEIHEMOIIHbIE
MaJIOTYMYCHBIE TSKEJIOCYTJIMHUCTBIE HAa TTOKPOBHOM TJIMHE PacIoJIOKEHHBbIE HAa TEPPUTOPUU
BHUUCC um. A.JI. Ma3nymoBa (nocenok Pamons, Boponexckoit o6iactu), Ha cTalioHap-
HOM OIIbITE IO U3y4deHuto GopM docdopa B ceBooOOpoTe, KOTOPHI ObLT 3a10%keH B 1936 ro-
Zly OTZIEJI0M 3emMieienusi PaMOHCKON ONBITHO-CEJIEKIIMOHHON CTaHIINH.

B neBATHNONBHOM 3€pHOCBEKJIIOBUYHOM ceBooOopoTe: 1 — uepHbIil map, 2 — o3umas
MIIEHUIa, 3 — caxapHas CBeKJa, 4 — sS’MMEHb C MOACEBOM KJIeBepa, 5 — KiieBep |1 rojia noiab3o-
BaHUs, 6 — 03UMas MIIEHNIIA, 7 — caxapHasl CBEKJIa, 8 — ropox, 9 — Kykypysa Ha CHJIoC.

N3yuanucek crienyromnne CUCTEMbl OCHOBHOM 00pabOTKHU:

1. OrBanpHas roy0Ookas Bemamika (A) Mo Bce KyJIbTYphl CEBOOOOPOTA: MO 03UMYIO
MIIEHUIYy TI0 YepHOMY napy Ha 25 — 27 cMm; no kieBepy Ha 20 — 22 cM; oA SYMEHB € MOJICe-
BOM KJIEBEpa, KJIeBep, ropox Ha 20 — 22 cM; noJ KyKypy3y Ha 25 — 27 cM; IoJ caxapHyro
cBekity Ha 30 — 32 cM 1o cxeme yJydieHHO! 3510u.

2. bezoTBanbHas (mockopesHas) oopadotka (I') mox Bce KynbTypbl ceBOOOOpOTa: MO
03MMYIO IIIEHHUIY, IO KJIeBepy Ha 14 — 16 cm, o yepHoMy napy Ha 25 — 27 cM; oA sSTYMEHB,
KJeBep, ropox Ha 20 — 22 cM; o KyKypy3y Ha 25 — 27 cM; IOJl CBEKIIY 110 CXEME YIYy4IlIEeH-
HoM 3461 Ha 30 — 32 cm.

3. KomOunmpoBanHas (OTBaTbHO-0€30TBANIbHASI) 00paboTka (/) B ceBoobopote: Oe30T-
BaJIbHAS 110J1 O3MMYIO IMIIEHUILY MO KiIeBepy Ha 14 — 16 c¢Mm; mox sUMeHb ¢ NOACEBOM KJeBepa U
KJIeBep, ropox Ha 20 — 22 cM; oTBaJIbHAs: O/l O3UMYIO MILIEHUILY 110 YEPHOMY Iapy Ha 25 — 27 cMm;
oA KyKypy3y Ha 25 — 27 cMm, 1oJ] caxapHyo cBekiy Ha 30 — 32 ¢M 1o cxeMme yiydIleHHOH 350u.
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Y no0peHuss BHOCHIIMCH 11O/ OCHOBHYIO BCITAIIKy TIOYBHI 1O cxeMe: 1 — KOHTpoJib 0e3
ynobpenuit; 2 — exeroano 50 1/ra HaBo3a B uepHoM mnapy, NigoP1g0Kieo moa caxapHyto cBek-
7y B 3BeHe ¢ uepHbIM mapoM U Ni170P170K170 B 3BeHE ¢ kieBepoMm; o Kykypy3y NgooPsoKso; 3 —
50 T/ra HaBo3a B uepHoM mapy, NigoPi170Kis0 MOa CBekily B 3BEHE C YEpPHBIM MMAPOM H
N150P150K150 B 3BeHe ¢ kiieBepom; 50 T/ra HaBo3a B NgoPgoK7o Mo o3umyro nmeHuIty B 3BeHe
¢ kieBepoM, NeoPsoKeo o1 kykypy3y, NaoPaoKag o stumens; Nag kiieBep B moakopmke. Mu-
HepaJIbHBIC YI0OPEHUS MPUMEHSUIUCH B BHJIE aMMHAYHOW CEJIUTPBI, MOYEBUHEI, cynepdocda-
Ta MPOCTOI0 IPAHYIUPOBAHHOTO, XJIOPUCTOTO KAJHSI.

Pasmep noceBHol nensuku — 340 M2, y4eTHOH 27 M2, oOmas rromane — 35 ra; moBTOp-
HOCTB OTIbITa — 3-KpaTHasi. Pa3Menienne qessHOK CHCTEMAaTHIECKOE.

B xone mpakTuku ObUTH OTOOpaHBI TOYBEHHBIC 00pa3Ilbl HA YYaCTKE C ITOCEBOM caxap-
HOM cBekyIbl. OOpasbl oToupanucy 0ypoM kaxabeie 10 cm Ha riyouny g0 40 cM B IMHAMUKE,
€XKEMECSYHO B TCUCHHE JieTa (MIOHB, UIOJIb, aBI'YCT).

[TouBenHble 00pa3IBl OTOMpAIN C JENSHOK Pa3HBIX CHCTEM OOpabOTKM M BapHaHTOB
ombiTa ¢ ynoopenusmu uepe3 10 cm g0 rmyounsl 50 cm. B mouBeHHBIX 00pa3max omnpeaens-
muck pH BOmHOU cycrieH3un, 0OMEHHBIC KaTHOHBI Ca** u Mgz+, TUAPOJIUTHYECKAST KUCIIOT-
HOCTB H+, conepkanue rymyca merogom M.B. Tropuna B monudukanuu B.H. Cumakosa, Bo-
J0pacTBOpuMbIii 6op mo HukumkuHoit ¢ kapmunoM [5, 6, 7, 8].

CornacHo MOJY4EeHHBIM JaHHBIM (Tabnuua 1), YepHO3eMbl BBIIIEIOYEHHBIE PACIIOJIO-
JKEHHBIE Ha TTaPOBOM y4YacCTKE COJEpKaT B BEpXHEM MaxOTHOM ropuzonte 5,3 % rymyca, T.e.
KJIacCU(pUIIUPYETCS KaK MaJorycHble. BHU3 Mo mpoduito oTMeuaeTcsi MOCTENIEHHOE CHUKE-
HUE JAHHOTO TOKa3arels, U Ha riryouHe 70-80 cM coaepkaHue rymyca yxe coctasisier 1,7
%. B mouBooOpasyroieil mopojie KOIMYecTBO TyMyca pe3Ko majaeT u cocrapiuseTr Bcero 0,9
%. Huszkoe conepkanre OpraHMveckoro BEIecTBa B MOYBE MAPOBOT0 y4acTKa MOXKHO 00BsIC-
HUTh, C OJIHOM CTOPOHBI, OTCYTCTBHEM IOCTYIUICHHUSI OPraHUYECKUX OCTATKOB, C IPYrod —
YCWJICHHEM MUHEpaIM3alliid TyMyca B JAHHBIX yCloBHsX. MccnenoBanus mokasanu, 4To ak-
TyaJbHas KUCJIOTHOCTh MapoOBOro ydacTka Ha riyouHe 0-20 cMm umeer BenuuuHy 6,4. BHu3 no
npo M0 TaHHBIN MOKa3aTelb yBenuuuBaercs 10 7,04, a K mouyBooOpa3yrooIie mopoje npo-
HUCXOIUT HEOOBIIIOE MO IIIeIauYnBaHuUE.

Tabnuma 1 — Xumudeckue u pU3NKO-XUMUYECKHE CBOMCTBA UepHO3EMA
BBIIIEJIOUYEHHOTO

I'my6buna, | I'ymyc, | pH (Boa- OOMeHHbIEe KaATHOHBI CMOJIb(JKB)/KT V. %
oM % Hast) Ca’’ MgZ | Ca®+Mg® | Hr' 7P
0-20 5,6 6,37 33,9 6,4 40,3 3,7 90,9
20-30 53 6,36 32,3 51 37,4 3,3 91,9
30-40 4,4 6,41 28,8 5,2 33,9 2,9 92,1
40-50 3,9 6,58 26,2 6,9 33,2 2,6 92,7
50-60 2,9 6,65 25,6 7,1 32,8 2,5 92,9
70-80 1,7 6,68 25,2 6,7 31,9 19 94,4
90-100 1,6 6,71 23,9 4,5 29,4 1,5 95,2
110-120 0,9 7,04 23,7 57 29,5 1.3 95,8

B IITIK rccieyeMbIX 4epHO3EMOB B COCTABE OOMEHHBIX KATHOHOB npeobnaaror Ca’*
u Mg2+, Cpeau KOTOPBIX JOMUHUpYeT Kanbluid. Kak u3BecTHO, conep:kaHHe OOMEHHOIO
KaJbllUg B MOYBAX 3aBUCHT OT UX TPaHYJIOMETPHUYECKOT0, MUHEPAJIOIMYECKOro COCTaBOB,
CTETIeHU TYMYCHPOBAHHOCTH M MOKET M3MEHATHCS B 3HAYMTEIBHBIX Iperenax. B mccnemye-
MOM YepHO3EeMe€ BBINIEIOYEHHOM B BEpXHEH 4acTH MpoQuis cojepkaHue 0OOMEHHOTO Kallb-
nus coctanisieT 33,9 cmonb(3kB)/100 kT, a Ha Tay6uHe 110-120 cm 3TOT Moka3aTeslb CHHUXKa-
etcs 110 32, 8 cMoib(3KB)/KT 1ouBbl. CozepikaHue 0OMEHHOTO MarHus HaXOAUTCS B IpeaeIax
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6,4 cmonb(3kB)/100 kr mouBsl Ha TiryouHe 0-20 cM 10 5,7 cMonb(?kB)/100 KT MOYBHI HaA TITy-
oune 110-120 cm. /lanHble aHAIM3a MOKA3bIBAIOT, YTO TUAPOJUTHYCCKAST KUCIOTHOCTh B Ta-
xoTHOM cioe 0-20 cm cocraBmsieT 3,3 cmoib(9kB)/100 kr mouBbl. C TiIyOMHON HaOMIOAACTCS
YMEHBILIEHUE TUIPOIUTUYECKON KHUCIOTHOCTH, U B cioe 110-120 cm yxe cocrasuser 1,29
cMoutb(9kB)/100 kr mouBel. Comepxkanue 0OMEHHOTO BOJOPOJIa B MCCIICTyeMOM TTOYBE HEBE-
JMKO, YTO XapaKTEPHO Ul YEPHO3EMHBIX 1MO4B. VICX0As U3 BEIMYUH CyMMbI OOMEHHBIX OC-
HOBAHHUM U THAPOIUTUYECKON KHCIOTHOCTH OBbLIT PACCUMTAH IOKa3aTelb CTEIIEHU HACBIIEH-
HOCTH TIOYB OCHOBaHMSAMH. Kak BUHO W3 TaOJIUIIBI 2, CTETIEHb HACHIIIIEHHOCTH TIOYB OCHOBA-
HUSIMU COCTaBJIIET B BEpXHEM MaxoTHOM ropuzoHte 90,9 %. Buus no npoduio Habmonaet-
sl IOCTENIEHHOE YBEIMUEHHUE 3TOro nokasarens. Yxe B cioe 110-120 cm V cocrasnser 95,8
%. UepHO3eM BBILIEIIOUEHHBII MApOBOr0 Y4acTKa XapaKTEpU3yeTCss OTHOCUTEIBHO BBICOKOMN
CTENEHbIO HACBIIIIECHHOCTH OCHOBAHUSIMH.

MuHUMalIbHOE KOJIMYECTBO BOAOPACTBOPUMOro 6opa — 1,3 MI/KT COAEPKUTCS Ha JCIISTH-
K€ ¢ OTBaJIbHOU 00paboTKOi M 6e3 nmpumeHeHus: ynooOpenuit Ha rayoune 30 — 40 cm. Makcu-
MaJIbHOE 3HAYEHUE COJEPIKUTCS Ha JIETSTHKE ¢ KOMOMHUPOBAHHON 00pabOTKOM U MpUMEHEHUEM
ynoopenuii Ha ryoure 0 — 10 cm — 2,4 mr/kr (Tabnumna 2).

Tabnuna 2 — BogopacTBopumblii 60p B YepHO3EME BBIIIETOYEHHOM

Homep nensHku ['myOuna o6pasia, cM B, mr/kr
0-10 1,8
10-20 1,7
1A 20 — 30 17
30-40 1,3
0-10 1,7
10-20 1,6
Ir 2030 14
30-40 1,4
0-10 1,8
10-20 1,8
1 2030 17
30-40 15
0-10 2,3
10-20 2,3
3A 2030 2.2
30-40 2,0
0-10 2,2
10-20 2,1
3T 2030 21
30-40 2,0
0-10 2,4
10-20 2,3
3 20— 30 21
30-40 2,0

Conepxanue Oopa CHMXKAETCS BHU3 1O Ipoduimo, a rpauk pacrpelesneHus MOBTOPSET
KPHBYIO 110 BHYTPHUIPO(DUIBHOMY paclpeAeseHUuI0 TyMyca, 4TO TOBOPUT O TECHOM B3aMMOCBS3U
9THUX Moka3zareneil. Kpome Toro, nanHoe siBieHNE TMOATBEP)KIAeTCd MaTeMaTHYECKH, TaK Kod(pPu-
IIUEHT KOPPEIALUN MEX1y BHYTPHUIPO(DMIBHBIM paclpesielleHHeM Irymyca U BOJOPACTBOPUMBIM
6opom paseH 0,88. HeoOxoauMo OTMETUTH, YTO KOJIMYECTBO Oopa Ha AENSHKaX ¢ MPUMEHEHHEM
yI0o0peHuii Bhlllle, YeM Ha JelsHKax 0e3 y1oOpeHHid. JTa 3aKOHOMEPHOCTb TOBOPHUT O TOM, YTO
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CYIIIECTBYET TEeCHas CBsI3b Mexay Oopom u rymycoMm. Ha ¢donHOBO# mouBe copepkanue Oopa
MEHbIIIe, YeM Ha JESHKaX C MPUMEHEHUuEeM ynoOpeHuid. B pesynprare mpumeHeHus yaoOpeHui
MIPOMCXOJIUT YMEHbIIIEHUE NoTepu rymyca. CienoBarenbHO, cofepkanue 6opa Onarogaps cBoemy
CPOJICTBY C OPraHWYECKUM BEUIECTBOM SIBJISICTCS BBIIIE HA JICNISIHKAX C IPUMEHEHUEM yJJOOpEHUH.

Hcnonp30BaHue pa3ivyYHBIX MPHUEMOB OCHOBHOW 0OpaOOTKH M MpUMEHEHHE YyT0OpeHHit
OKa3bIBACT BIMAHUE HA (PU3UKO-XUMHUECKOE U XUMHUECKOE COCTOSIHHE YEPHO3EMa BBIIIEIOYCH-
HOT'O U Ha COJIep)KaHHe BOAOPACTBOPUMOro O6opa B 3Toi mouse. B pe3ynbrare npumeHenus ¢u-
3MOJIOTUYECKHU KUCIIBIX MHUHEPAIbHBIX YIOOPEHUH MPOUCXOANUT MOAKUCICHHE PEAKIIUU CPEIbl U
MOBBILICHHE BEJIMYUHBI TUAPOIUTUYECKON KUCIOTHOCTU. B pesynbrare cenbckoX031iCTBEHHOTO
UCTIOJIB30BaHUSI TEPPUTOPUM MPOUCXOIAT MOTEpH rymyca. Ho mpuMeHeHHe OopraHOMHHEpaIb-
HBIX YJI0OpEeHHI B COUYETaHHH ¢ KOMOMHMPOBAHHON 00paOOTKOW MOXKET OCJIa0UTh MPOIIECC IMO-
TEpU OPraHMYECKOTrO BellecTBa. MakcuMallbHOE coep)kaHne OOMEHHBIX KaTHOHOB HaOIr0/1aeT-
Csl IPU UCTIOJIB30BAaHUM KOMOMHHPOBAHHOW 00pabOTKU ¢ BHeceHHeM ynoOpenuid. Ha nensinke ¢
UCIIOJIb30BaHUEM 0e30TBaIbHON 00pabOTKH M BHECEHHEM YIOOpPEHUH MX COAEp)KaHUEe HEMHOTO
MeHbIlle. B BapuaHTe ¢ MCMOIBb30BaHWEM OTBAJIbHOW OOpaOOTKH M BHECEHHEM yH0OpeHui sTa
BEJIMYHMHA elle MeHbIIe. HanmeHnee 61aronpusiTHBIME 110 KOJIMYECTBY OOMEHHBIX KaTHOHOB OKa-
3aJIUCh BapUAHTHI ONbITA O€3 MPUMEHEHUS YI0OPEHHUIA.

B cBsi3u ¢ TeM, 4TO ¢ MpuUMEHEHHEM YIOOpeHHUH TPOUCXOIUT YMEHBIICHHE TOTEPH TyMyca
U €ro CTaHOBUTCS OOJIbllle, YeM Ha JIesIHKaxX 0e3 yAoOpeHuid, To U coaepkaHue 6opa yBeIuuu-
BaeTcsl Onarojapsi CpoJICTBY C OPraHMYECKUM BEIeCTBOM. MakcUMaJIbHOE COJEp’KaHUE BOJO-
pacTBOpUMOro 60pa OTMEUYEHO Ha JICTSTHKE C UCIOJIb30BaHUEM KOMOMHUPOBAHHOM 00pabOTKHU U
BHEeceHHEeM yaoOpenuit. CreauTh 3a cofepkaHueM O0opa B MOYBE HEOOXOAMMO HJig M30eraHus
M30BITOYHOTO WJIM HEJJOCTATOYHOTO €ro Kolu4ecTBa. Tak Kak J0IU U )KMBOTHBIE, YIOTPEOIsto-
M€ B MUY KaKue-TH00 KyJIbTYPHBIE PACTCHHUS, CO/ICPIKAIINE IMOBBIIICHHOE KOJINYECTBO O0pa,
MOTYT 3200JIeTh SHTEPUTOM, a PACTECHHUS MOT'YT IOTUOHYTh.
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INFLUENCE OF DIFFERENT METHODS OF AGRO-TECHNICAL
EQUIPMENT ON THE CONTENT OF WATER-SOLUBLE BORON IN
CHERNOZEMS OF LYEDS OF THE RAMONSKY AREA OF THE
VORONEZH REGION

At this stage of scientific knowledge about twenty elements are classified as necessary
elements for plant nutrition, without which plants cannot complete the development
cycle completely and which cannot be replaced by other elements. These elements in-
clude boron. The importance of boron for plant life and the normal life of plants and
animals is diverse. It has a positive effect on the intensity of photosynthesis and respi-
ration of plants, the accumulation and movement of carbohydrates, and is involved in
nucleic acid metabolism. Boron affects flowering and fruiting plants. The unique role
of boron in the phenolic metabolism of dicotyledonous plants: when it is deficient, the
plants are poisoned with quinone compounds, which leads to the death of the growing
cone, disrupting the formation of reproductive organs and the fertilization process, the
death of the root, rotting of the hazy heart. Boron plays an important role in plant life,
so control over its content in soils is necessary. The normal content of boron is taken
as an indicator of the degree of soil supply with this element, at which the normal vital
activity of organisms occurs. Inadequate or excessive content can lead to boric enteri-
tis in animals and humans. Therefore, it is necessary to monitor the content of boron in
the soil. Plants are available only water-soluble boron compounds. The influence of
the fertilizer system and the systems of the main tillage (dump, tiller and their combi-
nation) in the grain-crop crop rotation on the chemical and physico-chemical proper-
ties of leached chernozem is studied. The chemical and physicochemical parameters of
the soil were determined, such as: hygroscopic moisture, soil pH, hydrolytic acidity,
exchangeable cations Ca and Mg, the content of gross humus, the content of mobile
boron.

Key words: leached chernozem, deep-tailing treatment, flat-cutting treatment, com-
bined treatment, fertilizer doses, trace elements, water-boron.
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Boponexckuil rocy1apCTBEHHBIM YHUBEPCUTET HHKEHEPHBIX TEXHOIOTUI

KOMIIO3UTbI HA OCHOBE TEPMOIIJIACTOB C PA3JIUYHbIM
COJAEPKAHUEM IEJJIIOJ03bl: HOBBIN ITIOAXO/JA K IPUMEHEHUIO

[IpencraBieHbl TEXHOJOTUYECKUE ACHEKTHI MOTYYEHHUS U MEPCHEKTUBBI MPUMEHEHUs
KoMITIO3uTOB coctaBa «repmorutact (T): nemtonosa (L[)» B paznuuHoM 0OBEMHOM CO-
otHomenuu (ot 30 mo 70 06.% uemmtonos3sr). OOIacTh MPUMEHEHHS] KOMIIO3UTOB
TIL:1] — MaTepuanbl-HOCUTEU OMOMacchl (OMO3arpy3Ku), MaTepHalIbl IS CEIbCKOXO-
3SIICTBEHHOTO Ha3HaueHUsl (KOHTEHHephl OecTpaBMAaTHUECKOH Mepecagku JIepPEeBhEB,
cyOcTpaThl Il TUAPOTIOHUKHU U TIPOY.), OMopasyiaracMble MaTepuaibl (yrakoBKa, Mo-
cyna 4 T.1.). B kauecTBe IEITI0I03bl MPEANOYTUTEILHO UCTIOIB30BaTh MUKPOLIEILIIO-
103y (paszmep yactuil 10-100 MKM) WM MEJIKOJUCTIEPCHYIO IPEBECHYIO MYKY (pa3mep
gactull 200-800 MKM), 4TO MO3BOJSET MOJIYy4aTh TOHKOCTEHHBIC U MPOYHBIC U3ICIHS.
Br160p TepMomiacTUUHON MaTpullbl 00ycIaBIUBaeTCs 00JaCThI0 MPUMEHEHUS MaTe-
puana (st MaTepuaioB JIUTEIBHOTO CPOKa CITYXKObI MPEANOYTUTEIbHBI MOTHONIEPU-
HBI, 17151 OBICTPOpA3JIaraeMbIX MaTEpUaIOB — OUOACCTPYKTYPUPYEMBIE TEPMOILJIACTHI).
KitoueBbie coBa: KOMITO3UT, LIEJUIIONI03a, MUKPOLEIUIION03a, JPEeBECHas MyKa, Tep-
MOTIIACTBI, TOJNOJIe(UHBI, OMO3arpy3Ka, OnopasiaraeMbele MaTepHaIIbI.

TepMomiacTU4UHBIE KOMIIO3UTHI HA OCHOBE CHUHTETHMUYECKUX MOJIMMEPOB, COAEPKAIIUX
B KauecCTBE HAIMOJIHUTENS LEJUTI0N03Y (pa3IMyHONW CTENEeHM AUCHEPCHOCTH), SBISIOTCS HEp-
CHEKTUBHBIMH MaTepuajaMH JJii MHOTUX CETMEHTOB IPOMBIIUIEHHOCTH: CTPOUTENbHAA U
MmeOenbHas uHAYCTpHs [ 1], MPOU3BOJICTBO INIACTUKOBBIX AeTanel, yIaKOBOYHBIX MaTepHaJIoB,
OunopasznaraeMslx uzzenui [2] u npod. HayuHslil uHTEpeC B JAHHON OTpaciv MpeACTaBIsSET
U3y4eHHE TEXHOJIOIMYECKHX acCHeKTOB MOodydeHus kommno3utoB «repmoruiact (TII) : men-
mono3a (L1)», Bkimtodas pazpaboTky penentyp Ha paznudabix Bugax TII u LI, mogbop monu-
bunmpyronmx 100aBOK, COBEpPIIEHCTBOBAHUE amapaTypHOro oGpopMieHHs mpolecca, KOM-
IUIEKCHOE UCCIIEOBAHUE TEXHOJIOTHUECKUX U AKCIUTYaTallMOHHBIX CBOMCTB KOMIIO3UTOB, Me€-
XaHU3MOB (HOPMUPOBAHMS HAJMOJIEKYJISIPHBIX O0Opa30BaHUNM M MEXMOJIEKYJISPHBIX CBSA3EH B
KOMIIO3UTaX, OKa3bIBAIOIIUX BIMSIHHME, KaK Ha TEXHOJOTMYECKUE, TAK U HA KCIUIyaTallHOH-
HbIE [TOKA3aTeIN MaTepHala, a Takke paciiipeHue oonactel NpruMeHEHusI.

B kadecTBe TEpMOIUIAaCTUYHOM MAaTpUIbl BO3MOXKHO NPUMEHEHHE PA3IMYHBIX MOJIMME-
POB, Yalle BCEero /sl U3rOTOBJIECHUSI JOJITOBEUHBIX M3/ETHNA HCIOIb3YIOTCS: MOIUATHIIEH, MTOHU-
NIPOMMJIEH, TIOJIMBUHWIXJIOPU U HEKOTOPBIE APYIHE CUHTETHUECKHUE MOJIMMEPBI U COMOJIMMEDBI.
Jlns m3roToBieHusl OHOpa3naraeMbIX HM3JENUH KPaTKOCPOYHOIO HCIIOIb30BAHUS UCIIONB3YIOT:
HOJIMIHIPOKCHAIKAHOATBI, MTOJWIAKTH], TIOJIMBUHUIIOBBIN CIIUPT U IIpod. B kadecTBe HaNoIHU-
TEJSl CHHTETUYECKOr0 TepMOIlIacTa BO3SMOKHO MIPUMEHEHHUE Pa3IMYHbIX MPUPOTHBIX MOIHcaxa-
pPUIOB: Kpaxmaja, MEeKTUHA, XUTHHA U T.1. OIHaKo LEJUII0JIo3a UMEET pAl NPEUMYLIECTB, a
MMEHHO - JIOCTYITHOCTh, 00Jiee HU3KYIO CTOMMOCTh, XMMUYECKYI0O U TEPMHUYECKYIO CTOMKOCTb,
Pa3IMYHBIA pazMmep yacTHll [4], onpenessionMii TEXHOJIOTHYECKHe OCOOEHHOCTH KOMITO3UTa, U
T.1. B noxasmsromiem GonpumHcTBe ciydaeB B komnosuTax TIL:L[ mcnone3yrorcs pasnuuHbie
J00aBKHU: KOMIATHOMIIN3AaTOPbI, a/UIMTHUBBI, INIACTU(PHUKATOPBI, CMa3KH, aHTUCENITHUKU U TPOY.

68



HoBbrit moaxoa K MPUMEHEHUIO KOMITO3UTOB «TE€PMOIUIACT : MHUKporeiono3a (ML)»
OCHOBaH Ha KOMIUIEKCHOM HCCJIEI0BAaHUU UX CBOMCTB C YYETOM NPUPOIbI TEPMOILIACTUUHOMN
MaTpUIIbI, CTENICHU HAMOJIHEHHUS] U TEXHOJOTHH MOJIYYEeHHUs], BKJIIOYas CIOCOOHOCTh K UMMO-
Ounu3anyu OMOMacchl, JTWHAMHUKY BOZIOIOTJIOIIEHUS, CTOMKOCTh K BHEIIHUM (hakTopam cpe-
IIbl, TEXHOJOTHYecKre ocoO0eHHoCTH U mpod. [Ipennaraemsplii moaxo K MOJIY4EHUIO U IpUMe-
HeHno komno3utoB TIT:MIL s «OnonHaycTpum» npeacTaBieH B Tadmuure 1.

Tabnuua 1 - [lpennaraemsiii moaxo K nosydeHuto komno3utos TII:MI ams
MIPUMEHEHUS B «OMOMHTYCTPHI

Coﬂi%’ﬁa‘me MII < 40 40 <MI1< 70 70 <MII

[Momumepnast | [Mommonedunst (ITO) Eei?ffﬂﬁd 87241_3T6I:;3Ha1__ bupaznaraemblie

matpuna (TII) | / comommmepst (CIT) naraesbe TIT p TEPMOTLIACTHI
CoBMeleHue

Texnomorus mno-

Cwmelenue, 3KCTpy-
31 B IBYXIITHEKO-

Mopaudukarus TeXHOI0-
THYECKUMH JT00aBKaMH,

MII B XuKOM
daze ¢ TII u go-

JTy4eHUST BBIX arperarax (Ou- | SKCTpY3us B IBYXIITHEKO- | OaBKaMu, 00e3-
HApHbBIE KOMITIO3UTHI) | BBIX arperarax Wid JUTbe | BOXKHBaHHE,
¢dopmoBaHme
Coxpanenue Gopmbl | OTHOCUTENTBHO BBICOKOE
3HAYUTEIBbHOE
. Y TIPOYHOCTH TIPH BOJIOTIOTJIONICHHE, COXpa-
CBoiicTBa KOM- . | BOAOIOIJOILIE-
JUIUTETILHOM BbIMa- | HeHHe (DOpMBI B 3aJJaHHBIH
no3uTa Hue, ObIcTpas
YUBaHUH, IMMOOH- | TIEPUOJT BPEMEHH, BO3-
OuoecTpyKIus
nu3anus 6MOMacchl | MOKHOCTH OMOJIECTPYKIHH
buokoMmno3uTHbIN Cy0-
O6nacts npu- | buozarpyska st buopasnaraembie
CTpaT AJIsl TUJIPOTIOHUKH,
MEHEHUS OYHCTKH CTOYHBIX BOJ U3IEIHS

SKOKOHTEWHEPHI U NPOH.

AKTyalbHOCTH MIpeCcTaBIeHHBIX chep npuMmenenus: kommno3utoB TII:1] oOycnaBnuBa-
€TCsl Pa3BUTHEM B HACTOsILEE BpeMsl oTpaciiell OMOIKOHOMUKH B 11e5ioM. [IpuMenenue 6mnosa-
TPY3KH B MpOIECCaX OYMCTKUA CTOYHBIX BOJ| SIBISIETCS MEPCHEKTUBON MOJAEPHU3ALUU Jeii-
CTBYIOIIMX OYHUCTHBIX coopyxeHuil (OC), a B IpoeKTUPYEMBIX (OCOOEHHO MaJIbIX U JIOKaJb-
HbIX) OC 0HO3arpy3Kku SBISIFOTCS HEOTHEMIIEMOI YacThio. [IprMeHeHre HOBBIX MaTepHalioB B
KauecTBe O0M03arpy3o0K B MOCITEIHEe BpeMsi akTUBHO uzydaercs [4, 5]. PazpaboTka monume-
POB C PEryIUPYEMBIM CPOKOM CITY>KOBI 3aTparuBaeT BOIPOCHI FKOJIOTH3aAIMK chephl YIaKoB-
KM, TIOJIYYE€HHUS COBPEMEHHBIX (PYHKIIMOHAJIBHBIX MaTEPHUAIOB ISl C/X, OMopa3iaraeMbix U3-
JIeJIUHA KpaTKOCPOYHOT'O IPUMEHEHUs U T.1. [6, 7].

Jlna uccnenoBaHus KOMILIEKCa CBOWCTB ObUIM M3TOTOBJICHBI OWHApHBIE KOMIO3UTHI
Ha ocHoBe nonudTHieHa (I13) ¢ paznuunasiM copepkanuem MII: 30, 40, 50, 60 06.%. Tak kak
o0nacTh MPUMEHEHUs KOMIO3UTOB (OMo3arpy3ku, cyocTpaT JUisi THAPOIIOHUKH, YKOKOHTEH-
HEepbl) MpeJroyaraeT JJIUTENbHOE NMpeObIBaHWE B BOJHOM cpene, B 3aJadl HCCIETOBaHMS
BXO/IMJIO TIOMUMO OLIEHKH TEXHOJIOTHYECKUX CBOMCTB (BA3KOCTh, MOKA3aTEIh TEKYUYECTH pac-
J1aBa) OMpeJeIeHNe TMHAMUKHA BOJIOTIOTJIONICHUS U M3MEHEHUE MMPOYHOCTHBIX MOKa3aTeNnen
[P BHIMAUMBAHUH MaTepHana.

Bszkocte nccnenoBamm Ha kamwuisipHoM peomerpe «Smart RHEO-1000», npodyHocTHbIE
nokazatenu oneHuBa nmo 'OCT 11262-80 ¢ momotikio pa3peiBHOM MarmHabl PM-50, Bosorio-
riorienwe - mo 'OCT 4650-2014, mokazarens Tekydectr paciuiaBa (ITTP) —mo TOCT 11645-73.

B tabnuiie 2 mpencTaBieHbl OCHOBHBIE TEXHOJIOTUYECKHE M IKCILUTyaTallMOHHBIC MTOKa-
3areny OMHapHBIX KoMIo3uToB [19:MI1.
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Tabnuma 2 - TexHoJIOrn4YecKue 1 IKCITyaTallHOHHbBIE TTOKA3aTeNn - OMHAPHBIX
koMI103uTOB I19:MI]

Conepxanne MII B kommosure, 00.% 30 40 50 60
[Tokazarens 3¢ dexruBHOI BsazkocTw, Ia-c,
t=160°C, y=100 ¢, kammmsp d/1 = 1/5 Mmm 72l 79 835 837
[Tokazarenb TekydecTu paciuiasa, /10 muH, t =

1,6 14 12 0,9

160 °C

[TpouHoCTh IpU pa3pbIBE (B CYyXOM COCTOSIHUM), 18 12 0.9 0.7
Mlla

OTHOCHUTENBHOE YIJIMHEHHE NIPU pa3pbIBe,%o 25 15 12 10
MaxkcuMainbHO€E BOIOIIOIIOMEHNe, % 42 54 72 85

Ha pucynke | mokasana nquHamMuKa BOJOIOIVIOUICHHS KOMIIO3UTOB, OTJIMYAOLIMXCS
conepkanueM MII, a Ha puc. 2 - npoyHocTs npu paspeiBe (Mlla) OMHapHBIX KOMIIO3UTOB
[15:MI11 B nuHaMuKe BEIMAUYMBaHUS.

90 2.0
‘/"—\4 * 30 06.% MI[

B 40006.2% MI]

80 ¢ 30 00.% MI

Am, %

70 k—

60 B 4000.% MI]

MpOYHOGTL NP paspbise, MITa

e mu 5006.% MI[
50 5006.% MII
40 * 1,0 . 60 06.% MI|
20 *
/ 0.5
10 2 6 10 20 40 60
0 ! ! ! ! ! ! BpEeMA BBIMAYHBAHIA, CYTKH
2 4 6 8 10 20 40 60
BpeMsA BbIMauyHBaHHA, CYTKH
Pucynok 1. Jlunamuka BOJOMOTIONIEHUS Pucynox 2. [Ipounocts nipu paspeiBe (Mlla)
OuHapHBIX KOMIO3UTOB [12:MI] OuHapHBIX KoMIo3uToB I19:MI] B nuHamuke

BbIMa4YMBaHUA

W3 pucynkoB 1 u 2 BunHO, uto 6uHapHble komno3uTsl [19:MI] xapakrepusyroTcs oT-
HOCHUTEJIBHO BBICOKMM BOJOIOIJIOIICHUEM, YBEIMUYMBAIOIIUMCS C IIOBBIIIEHUEM CTENEHU
HAIOJIHEHUS, TIPU 3TOM 00JIaJJal0T YJOBJIETBOPUTEIBHOW MPOYHOCTHIO B JUHAMMKE BBIMAYU-
BaHus. Ho u3 1abn.2 BuaHo, urto cHmwkenue [ITP pacnnaBa mpu HOBBILIEHUM COJEpPKAHUSA
MII B KOMIIO3UTE JOBOJBHO 3HAYUTEIBHO, YTO CO3AAE€T TPYAHOCTH IpH NepepaboTke, KOTo-
pble MOXKHO NpeoAoseTs Moaudukanmen miactuuuupyromumu nobaskamu. [Ipu nondope
TEXHOJIOTHYECKHUX JOOABOK CJIEIyeT YUUThIBATh, UTO MPUPOJIA MOIUDULHPYIOLIETO BElleCTBa
MOJKET CYILIECTBEHHO BJIMSTH Ha CBOMCTBA MaTepualla, HallpuMep, IPU BBEACHUH BOCKA B BbI-
COKOHAIIOJIHEHHBIN KpaxmasioM I1D oTmeuaeTcss MOBBIIIEHHE TEKY4E€CTH paciljlaBa, HO MPHU
3TOM — PE3KOe CHIKEHHE BOJOMOIIIONIEHHS, U KaK CIEICTBUE — CHUXKEHUE 3(PPEeKTUBHOCTU
ounonectpykmmu [8, 9, 10, 11]. IlepciekTHBOI HayYHBIX Pa3paObOTOK B TaHHOW 00IACTH SBIIS-
€TCsl ONTHUMM3aLMs PELENTYp A IPOMBILUIEHHOT 0 noiyueHus: komno3utos TIL:1LI.
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COMPOSITES BASED ON THERMOPLASTICS WITH DIFFERENT
CONTENTS OF CELLULOSE: A NEW APPROACH TO THE APPLICATION

The article presents the technological aspects of obtaining and prospects for the use of
composites " thermoplastics: cellulose” in various volume ratios (from 30 to 70 vol.%
celluloses.) Scope of application of composites: materials-biomass carriers (bio-
loading), agricultural materials (containers for non-traumatic tree transplantation, sub-
strates for hydroponics, etc.), biodegradable materials (packaging, utensils, etc.). As cel-
lulose, it is preferable to use microcellulose (particle size 10-100 microns) or thin wood
flour (particle size 200-800 microns), which allows to obtain thin-walled and durable
products. The choice of thermoplastic matrix is determined by the application area of the
material (polyolefins are preferred for long — life materials, biodegradable thermoplas-
tics are preferred for fast-decomposing materials).

Key words: composite, cellulose, microcellulose, wood flour, thermoplastics, polyole-
fins, bio-loading, biodegradable materials
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Boponexckuii rocyiapcTBeHHbIH YHUBEPCUTET

BJUUSIHUE PA3JIUYHBIX CIHOCOBOB AI'POTEXHUKH HA ®OPMBbI
®OCPOPA B UEPHO3EMAX BbILIEJTOYEHHBIX PAMOHCKOI'O
PAMMOHA BOPOHEKXCKOM OBJIACTHA

ITouBa siBiII€TCSl HICTOYHMKOM PA3JIMYHBIX XUMUYECKUX IEMEHTOB, HEOOXOIUMBIX JUIs
HOPMaJIbHOI'O POCTA U Pa3BUTHSI PACTEHUN U KaXKIbI U3 HUX BHOCUT CBOIO POJIb B T'e-
HE3UC U 0COOEHHOCTh pa3BUTHs MOUBbl. OHUM M3 IVIABHBIX XUMHUYECKUX 3JIEMEHTOB
aBisieTcs Hocdop, MOCKOIBKY OH UTPAET UCKITIOUUTENILHO BAKHYIO POJIb B KH3HH pac-
tenuil. [Ipu ananuze Gananca nuTaHus pacTeHui, pochop NPaKTUYECKH BCera Haxo-
JUTCSI BO BTOPOM MHUHUMYME Iociie a3oTa. HepoctaTok 3Toro 3seMeHTa B IOYBE Hera-
TUBHO CKa3bIBA€TCS HAa PAa3BUTHUU PACTEHUM: TOPMO3UTCSA POCT BEreTaTUBHBIX U I'eHe-
pPaTUBHBIX OPraHOB, 33JIEPKUBACTCS CO3pPEBAHUE. DTOT OMOTE€HHBIN 3JIEMEHT y4acTBY-
€T B OOMEHEe BEeIEeCTB, JCJICHUM KJIETOK, Pa3MHOXKEHUH, Nepeaaye HacleICTBEHHBIX
CBOMCTB U B JPYI'MX CIOKHEHMIIHUX IIPOLIECCAaX, MIPOUCXOMAIIMX B PACTEHUH. B nienom
Ipu HepocTatke ocdopa NPOUCXOAUT CHIKEHHE YPOrKasi, a TAKXKE yXYy/IIEHUE Kaye-
cTBa nponaykuuu. Takum obpa3zom, pocdop BXOAUT B COCTAaB MHOTHX OPTaHUYECKHUX
OMOJIOTMYECKH Ba)XKHBIX BELIECTB B PACTEHUSAX, 0€3 KOTOPBIX )KU3HEICATEIbHOCTb OP-
raHu3MOB HeBO3MOXHa. COrjiacHO MOJydYeHHBIM JaHHBIM IS pochopa XapakTepHO
OuoreHHoe HakoIuleHHe B BepxHel yactu npoduist. Conepkanue BanoBoro gochopa
B IIOYBE€ KOHTPOJBHOIO y4yacTKa yMEHbIIAaeTcs K mouyBooOpasyrouieil mopoae. Ilpu
BceX crocobax o0paboTKU coaepikaHue BajloBOro ¢ocdopa B MouBe HAXOIUTCS MPH-
MEpPHO Ha YpOBHE KOHTPOJIBHOTO y4acTKa. MOXHO OTMETUTh HE3HAUUTENIbHYIO TEH-
JICHLIMIO YBEJIMUEHHsI CO/IepKaHMsl BaJIOBOTO (ocdopa 1o BIUSIHUEM OPraHUYECKUX U
MUHEPAJIbHBIX yI0OpEHUH, UTO MPOCIEKUBACTCS B IIPEeax Bcero ucciuenyemoro S50-
CaHTUMETPOBOTO ciios. BanoBoit ¢ochop npeacraBieH OpraHUueCKUMU U MUHEpaJlb-
HBIMU COCJUHEHUsMH. B BEpXHEH ryMyCOBOH TOJIIIE YEPHO3EMA BBIIIEIOUYEHHOIO Ma-
POBOTO y4yacTka mpeobiafaroT opranuueckue ¢pocdatsl, ¢ rIyOMHON 3TOT MMOKa3aTeNlb
MOCTETIEHHO CHUXAETCs, a COJIepKaHNe MUHEPAIbHBIX COCAMHEHUN YBEIUUYMBACTCA U
JOCTUraeT MakcuMyma B nopozie. Hanbonbmum conepkanneM NoaBHXHOTO dochopa
XapaKTepu3yeTcs MapoBOM y4acTOK, IIOYBAa KOTOPOIO OTHOCHUTCS K BBICOKOOOECIICH-
HOM MO JaHHOMY IOKa3aTelo. B mo4yBe BcexX ONBITHBIX JEISTHOK KOJINYECTBO MOJIBHIK-
HBIX (poc(haToOB HECKOJIIBKO HUXKE OTHOCUTEIBLHO KOHTPOJIS, YTO MOKET OBITH 00YCIIOB-
JIEHO BBIHOCOM (hocdopa ¢ ypoxkaeM CebCKOXO03HCTBEHHBIX KYIbTYD.

KiroueBsie cioBa: dYEepHO3EM  BBINIEIOUYEHHBIN, TIIyOOKOOTBaNbHAs 00paboTKa,
IJI0CKOpe3Hasi 00paboTka, KOMOMHUpPOBaHHAsT 00paboTKa, 103kl ynoopenuit, dpocdop,
BaJIOBOE COJIEpKaHUE, MUHEpAJIbHbIE U opraHuueckue GopMbl pochopa, MOIBUKHBIN

docdop.

OnTtumanbHoe GochopHOe MUTAHKUE CTUMYIHPYET Pa3BUTHE KOPHEBOM CHCTEMBI: OHA
CHUJIbHEE BETBHUTCS W TIIyO)Ke MPOHWKAET B MOYBY. A 3TO, B CBOIO OYE€PE/b, CIIOCOOCTBYET
VIYYIIEHUIO CHAOXEHUSI PACTCHHI MUTATeNbHBIMH JJIEMEHTAaMH M BIArod, 4To OCOOCHHO
BaXHO B 3acyluinBble ToAbl. OT ¢ocdaTHOro coCcTOSTHUS MOYBBI 3aBUCUT TJIaBHBIM 00pa3oM
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WX TUIOJIOPOAME, TIOPTOMY HEJb3sl HE OTMETHTh BAXKHOCTh HMCCIIeIOBaHUN B 3TOH cdepe. Oc-
HOBHBIM HCTOYHHKOM MOYBEHHOTO (ochopa siBisercst pocop rOpHBIX MATEPHUHCKUX TTOPOSI.
B nocnennux ¢ocdop BcTpeyaercs B OCHOBHOM B BHJIE Pa3iIMYHBIX MUHEPAIOB U BXOIWT B
COCTaB OTHENBHBIX mopoa. M3BectHo, uto 95 % dochaToB npuxoaurcs Ha (QroOpanaTwr,
octasibHble 5 % Ha GochaThl MOTYTOPHBIX OKCUIOB; (ochaTOB MPOUYUX MUHEPAJIOB B 3¢MHOM
kope maio [1]. Cpennee conepxkanue hochopa B METPOBOM CIIOE TTOUB, OCATOYHBIX MTOPOIAX
u sutochepe onnHakoBo (0,08 %), HO B BEpXHHUX T'YMYCOBBIX TOPU30HTaX OYB OHO JIOCTUIa-
eT OOJIBIINX BEJIMYUH B CBSA3M ¢ OMOTEHHOH akKyMmysiiuei. Banosoii ¢ocdop mouBsr cocTout
U3 OpraHMYeCKUX U MUHEPAJIbHbIX coeAnHeHHH. COOTHOIIEHHE MEXAY HUMHU 3aBUCUT OT TH-
na mous: opranmueckue ¢ocdarsr Moryt coctaBiaTh 10 70—80 % ot BamoBoro ¢ocdopa B
IIOYBaX C BBICOKUM COZEPKAHUEM OpPraHMYECKUX BELIECTB (UEPHO3EMBI), yMEHbINAsACh 10 10—
20 % B cepozemax. OHU MPAKTUYECKHU HEIOCTYIIHBI PACTEHUSAM U MOTYT OBITh HCIIOJIb30BAHbI
nocJie pasyoxxeHus Gpochopocoaepkaliux OCIKOBBIX BEILECTB.

Uccnenoanust Huxudoporoit A.C. mokazaiu, 4To COAEpKaHHE AKTUBHOTO MHHE-
paJbHOIO, OPraHMYECKOro M IPOYHOCBI3aHHOTO (ocdopa B yepHO3eMax BBILIETOYCHHBIX
npuMepHO paBHO. COOTBETCTBEHHO B BEpXHEW YacTH MpoQuis mpeodiiagaroT OpraHndecKue
docdarsl, ¢ rIyOMHON HUX COJEp)KaHWE U BIMSHHE CHIDKAeTCs, ycTymas mecto Qocdaram
kanbiud [2]. [To manaeivM ['macOypr K.E. Ha nomio oprannveckux coenuHenuii Gocdopa mpu-
xogures 50-70 % ot BanoBoro coxaepkanus. [Ipu 3Tom o151 opranudeckoro gocgpopa TaKxe
yOBIBaeT ¢ TIyOMHOM, HO 3TO CHM)KEHHE MPOUCXOIUT Hauboliee pe3ko, HeXKENU B CiIyvae Ba-
J0Boro conepxanus [3]. Opranuueckue coequHeHus Gochopa NPOYHO YAECPKUBAIOTCS MMOY-
BOI U He nocTynHbl pacteHusM. Tak, A.B. CokoyioB mpuien K BbIBOY, YTO KOJIMYECTBO Op-
raHu4yeckoro ¢gochopa yBeIMUUBaEeTCs C YBEIUUCHUEM COJIEpKAaHUsA TyMmyca B 1ouBe [4].

Haubonee OmarompusaTHOW peakuueil cpeasl Ais TOCTYyMHOCTH (ocdopa SBIsSETCS
cnabokucas 1ubo Oau3Kas K HelTpanbHoit. Hanpumep, docdarsr Fe u Al mamogocTynHbl B
KHCJIOH cpejie, B TO BpeMs Kak GochaThl KalblUs CTAHOBSATCS HEPACTBOPUMBIMH B IIETOUHON
cpeze. Bee pactBopumble coennHenust Gpochopa OTHOCATCS K MUHEPAIbHBIM U IPECTAaBICHbI
Tpemsi ocHoBHBIME noHamu (HoPO4; HPO,”; PO,Y), KoTOpBIe MOTYT 0Gpa30BBIBATHCS TPH
MOHU3ALMN OJTHOTO, JIBYX WJIM TPeX BOAOPONOB u3odochopHOoi kuciaotel. [Ipeobrananue B
pacTBoOpe TOTO MJIM HHOTO HOHA TAaKXKE 3aBHCUT OT aKTUBHOM peakiuu cpeas [1].

OpnHoil n3 BaxxkHbIX (opM ¢ocdopa B mouBax siBisercs nmoaBuxHbIN Gocdop. Conep-
YKaHWEe TIOJBWKHBIX (OPM M UX JUHAMHUKA 3aBUCAT OT CEIbCKOXO3SIMCTBEHHBIX KYIBTYp H
croco0oB 00pabOTKHU MOYB, BHECEHHE YI0OpPEHUH U MeIHopaTUBHBIX npuemoB. [L.I'. Anepu-
XUHBIM OBIJIO YCTAHOBJIEHO, YTO B TTOUBE UMeEIOTCs (ocdaThl, HE paCTBOPUMEBIE B BOJIE, a pac-
TBOPUMBIE B Pa3IMYHBIX KUCIOTAX, U YTO OHM TAKXKE MOJBEpraioTcs JuHaMuke. B cBoro ode-
pellb, UM ObUIO OTMEYEHO, YTO MOJABMXKHBIE (hocaThl B T€UEHHE BEreTallMOHHOTO Mepuojia
KOJIMYECTBEHHO M3MEHSIOTCS BO BPEMEHHU M 10 Ipodiio moyB. B otaensHbIe (a3sl Berera-
IIUOHHOTO NEePHOAa MUKPOOHOJIOTHUECKUE U OMOXUMHUYECKHE MPOLECCHl TO YCUIIMBAIOTCS, TO
ocnalisroTes, 6maromaps 4eMy W IMPOMCXOTUT YMEHBIICHUE WJIM YBEIMYCHUE ITOIBMKHBIX
¢dopm (ocdaToB B MOUBEHHBIX TOPU30HTAX [5].

[ToaToMy 1enbr0 JaHHOW paboThl ObUTO M3ydeHHe (HOChHaTHOTO COCTOSHUS YepHO3e-
MOB BBILIEJIOYEHHBIX MalIHU PamoHCKkoro paiiona BopoHexckoil 00acTH B YCIOBHSX pa3s-
JMYHBIX CITOCOOOB arpoOTEeXHHUKH.

OOBEKTOM HCCIEIOBAHUS TMOCITYKWIM YEPHO3EMBI BBIIEIOUYEHHBIE CpEIHEMOIIHbIE
MaJIOTYMYCHBIE TSDKEIIOCYTIIMHHUCTBIC Ha MIOKPOBHOW TJIMHE PACIIONOKEHHBIE Ha TEPPUTOPHUU
BHUUCC um. AJL. MasznymoBa (nocenok Pamons, Boponesxckoii o0iacti), Ha cTanmoHap-
HOM OIIbITE TI0 H3y4ueHuto Gopm docdopa B ceBoobOpoTe, KOTOPHIHM ObLT 3a510%keH B 1936 ro-
JIy OTZIEJIOM 3eMile/ieNnsi PAaMOHCKO# ONBITHO-CEJIEKIIMOHHON cTaHuy (Tabnuna 1).

B omnbiTe BHEApEH AEBITUNOIbHBIA 3€PHOCBEKJIOBUYHBINA CEBOOOOPOT: Map UYEpHBIH,
o3UMas TILIEHMIIA, caxapHas CBEKJa, SUMEHbTTpPaBbl, TPaBbl, O3UMas MIICHUIA, caxapHas
CBEKJIa, TOPOX, OBEC.
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Ta6mmma 1 — CriocoOb1 00pabOTKH U 10361 YIOOPEHHUS B IOYBAX

Bapuantsl a 0 6
I'myGokooTBanbHas 00pa- | ['mybokooTBanbHas oOpa- | ['mybokooTBasibHAs 00-
1 6otka, 10 T HaBo3a + 59 | GoTka, 5 T HaBo3a + 45 kr | paboTka, 6e3 ynoope-
kr NPK NPK HUMN
[Tnockopesnast o6pador- | Ilnockopesnast o6paboT- [Tnockopesnast oopa-
3 ka, 10 T HaBo3a + 59 kr Ka, 5 T HaBo3a + 45 Kr 0oTKa, 6e3 ynoOpeHuit
NPK NPK
KomOunupoBannas oo6pa- | KomOunupoBanHnas oopa- | KomOuHMpoBaHHas 00-
4 6otka, 10 T HaBo3a + 59 | GoTka, 5 T HaBo3a + 45 kr | paboTka, 6e3 ynoope-
kr NPK NPK HUMN

1 — orBanpHas TIYOOKasi BCIAIIKA MOJ BCE KYIBTYphl CEBOOOOPOTA: MO O3UMYIO TIIIIE-
HUILY 110 YepHO3eMy napy Ha 25-27 c¢M u no kieBepy Ha 20-22 cMm, 11oJ s’MMEHb C MOACEBOM
KJIEBEpa U OJHOJIETHHE TpaBbl HA 20-22 cM, MO KyKypy3y Ha 25-27 cM, MOJ caxapHyl CBEK-
ny Ha 30-32 cM 1o cxeme yIy4IlIeHHOH 310u, BKIIOYAIOIIeH JTyllleHUue 3BeHbs B 2 clieqa Ha 6-
8 cM nuckoBbIM ymuiabHUKOM JIJT' — 10 1 uepe3 12-15 nHeil neMenHoe Wi MI0CKOPE3HOEe
Ha 14-16 cM ¢ mocnenyroniei Bermamkoi Ha 30-32 cm mryrom [TJIH — 5-35.

3 — 6e3oTBasibHAs (TUIOCKOpPE3Has) 00pabOTKa M0 BCE KYJIbTYPhI: O]l 03UMYIO MILIEHUILY
1o kjeBepy Ha 14—16 cm u 1o yepHomy napy Ha 25-27 cM, oA KyKypy3y Ha 25-27 cMm, noj
CaxapHyIO CBEKIY MO cXeMe yiydieHHo# 3561 Ha 30—32 cm mockope3om KIIT — 250.

4 — xomOMHUpOBaHHas 00paboTKa: Oe30TBajbHASA (TJIOCKOpE3HAas) MOJ| O3UMYIO TIIIIe-
HULY 10 KJieBepy Ha 14—16 cm, oA ssUMEHb U OJHOJETHUE TpaBbl HAa 20—22 cM; OTBaJIbHAS:
1101 03UMYIO MILIEHUILY [10 YEPHOMY Iapy U KyKypy3y Ha 25—27 cM, 0J] caXapHyIO CBEKIIYy Ha
30-32 cMm o cxeme yIay4yIIeHHOH 3501 ITYTOM [TJIH — 5-35.

Pasmep noceBnoit aensauku — 340 m°, yuétaou — 27 M2, oOmas miomanb 35 ra; moBTOP-
HOCTb OIIBITAa TpEXKpaTHas. Pa3Mmelenne AeIsIHOK CUCTEMAaTUUECKOE. ATPOTEXHUKA BO3JEIIbI-
BaHUs KyJIbTYp — OOILENIPUHSATAS JIJIs1 30HBI.

[TouBenHble 00pa3Ibl OTOMpAIN C JIENSHOK Pa3HBIX CHCTEM 00paOOTKM M BapUaHTOB
omnbITa ¢ ynoopenusmu uepe3 10 cm g0 rmyOunsl 50 cM. B mouBeHHBIX 00pa3nax onpeaens-
muchk pH BoaHOM cycrneH3uH, 0OMeHHbIE KaTHOHBI Ca®* u Mg™, TUIPOJIUTHYECKAs KUACIOT-
nocts H, conepsxanue rymyca meromom M.B. Tropuna B Mmoaudukaruu B.H. Cumakosa, Ba-
noBoit pocdop o meroxy Tpyora-Meiiepa, opranuueckuii 1 MUHEpaiIbHbIN hocdop mo me-
tony npokanuanus Cannepca u Bunbsmca, noasmxubii pocdop no Yupukosy [6].

CornacHo MOJXy4E€HHBIM JaHHBIM (Tabi. 2), Y4epHO3EMBbI BBILIEIOUEHHBIE PACIOIOKEH-
Hbl€ Ha MapOBOM YYacTKE COJIEpKaT B BEPXHEM IaxOTHOM ropusoHte 5,3 % rymyca, T.e.
KJaccu(uIupyercss Kak MajorycHsle. BHU3 mo mpoduiito oTMedaeTcss OCTENEHHOE CHUXKe-
HUE JJAHHOTO TOKasartels, U Ha riryouHe 70-80 cM cojepkaHue rymyca yxe coctaBisier 1,7
%. B mouBooOpa3yroleil mopojie KOJIU4ecTBO TyMyca pe3Ko najaer u cocraniser Bcero 0,9
%. Huzkoe cogepxaHie OpraHn4eckoro BeIIecTBa B MOYBE MapOBOr0 y4acTKa MOKHO 00Bsic-
HUTb, C OJIHOM CTOPOHBI, OTCYTCTBHEM IOCTYIUIEHHS] OPraHUYECKUX OCTATKOB, C IPYrol —
YCUJIEHUEM MHUHepalu3allii T'ymMyca B JaHHBIX yClIOBUsX. VccnenoBanus mokasaiu, YTO ak-
TyaJbHas KUCJIOTHOCTh MapOBOro ydacTka Ha riryoune 0-20 cMm umeer Benuuuny 6,4. BHu3 no
npo M0 TaHHBIN MOKa3aTelb yBenuuuBaercs 10 7,04, a K mouyBooOpasyoomie mopoje npo-
ucxoauT Hebosbioe nommenaynBanue. B TIIIK uccienyeMpix uepHO3eMOB B cocTaBe 00-
MEHHBIX KaTHOHOB MpeobIaaaoT Ca®* u Mgz+, CpenH KOTOPBIX JOMHHHpYET Kambluidl. Kak
U3BECTHO, COJiepKaHne OOMEHHOT0 KajblMs B MIOYBAX 3aBUCUT OT UX IPAHYJIOMETPUUYECKOTO,
MUHEPAJIOTUYECKOTO COCTaBOB, CTEIIEHU I'YMYCHPOBAaHHOCTU U MOXKET M3MEHSTHCS B 3HAYU-
TEJIbHBIX Ipenenax. B uccnenyemMom uepHO3eMe BBIIEIOYEHHOM B BEpXHEW 4acTH Mpoduiis
coJiepKaHne 0OMEHHOTO Kanblus coctaBiseT 33,9 cmonn(9kB)/100 kT, a Ha riryoune 110-120
CM DTOT MOKa3arenb CHIKaeTcs A0 32, 8 cMmonb(?kB)/Kr mouBbl. Conep:kaHne OOMEHHOTO
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MarHusi HaxoauTcst B mpenenax 6,4 cmonb(9kB)/100 xr mouBbl Ha rryouHe 0-20 cm mo 5,7
cmonb(9kB)/100 kr moussl Ha TyouHe 110-120 cm.

Tabnuma 2 — Xumudeckue u pU3NKO-XUMUIECKIE CBOMCTBA YepHO3EMa
BBIIIEIIOUYEHHOTO

I'ny6buna, | I'ymyc, | pH (Box- OOMeHHbBIE KATHOHBI CMOJIB(JKB)/KT V. %
cM % Has) Ca”" Mg~ Ca” +Mg*" Hr' 7
0-20 5,6 6,37 33,9 6,4 40,3 3,7 90,9
20-30 5,3 6,36 32,3 51 37,4 3,3 91,9
30-40 4.4 6,41 28,8 5,2 33,9 2,9 92,1
40-50 3,9 6,58 26,2 6,9 33,2 2,6 92,7
50-60 2,9 6,65 25,6 7,1 32,8 2,5 92,9
70-80 1,7 6,68 25,2 6,7 31,9 1,9 94,4
90-100 1,6 6,71 23,9 4,5 29,4 1,5 95,2
110-120 0,9 7,04 23,7 5,7 29,5 1,3 95,8

JlanHbple aHanM3a MOKA3bIBAIOT, YTO THAPOIUTHYECKAs] KUCIOTHOCTh B MaXOTHOM CIIOE
0-20 cm cocraBuset 3,3 cmoinb(3kB)/100 kr mouBsl. C rmyOuMHON HaOMIOAAaeTCS YMEHbIICHUE
TUIPOIIUTUIECKON KUCIOTHOCTH, U B citoe 110-120 cm yxe cocraBnset 1,29 cmonn(3kB)/100
kr nouBbl. Cofiep>kaHue 0OOMEHHOTO BOJOPOJIa B UCCIIEyeMOIl MOYBE HEBEJIUKO, YTO Xapak-
TEPHO JJI1 YEPHO3EMHBIX I10YB.

Hcxons u3 BenuuuH CyMMbI OOMEHHBIX OCHOBAaHHMN M TUAPOIUTUYECKON KUCIOTHOCTH
OBUT pacCYMTaH MOKa3aTeb CTEIIEHN HACHIIIEHHOCTH IT0YB OCHOBaHUsMH. Kak BuaHO U3 Tab-
JUIIBI 2, CTENIEHb HACBHIIIEHHOCTH TI0OYB OCHOBAHUSIMHU COCTABIISIET B BEPXHEM [IaXOTHOM TOpH-
3oHTE 90,9 %. BHU3 M0 ipodruiio Ha0II0AaeTCs MOCTETIEHHOE YBEIMYEHHUE 3TOTO MOKa3aTesl.
VYxe B coe 110-120 cm V coctasmusiet 95,8 %. UepHo3eM BBILIEIOUEHHBII MapOBOTO y4acTKa
XapaKTEepU3yeTCsl OTHOCUTEIBHO BHICOKON CTETIEHbIO HACHIIIEHHOCTH OCHOBAHUSMU.

Banosoe conepxxanne ¢gocdopa B nousax, o0b14HO, He npesbimaetr 0,3 % [1]. Benu-
YHHa 3TOTO MOKa3aTeNsl CKIAJAbIBAe€TCs U3 MHUHEPAJIbHONM M OpraHMYEcKOl yacTh U B OOJIb-
IIMHCTBE CBOEM 3aBUCUT OT MAaTEPUHCKON MOPOJIbI U KIMMAaTHYECKUX yCIOBUH. JlaHHBIE aHa-
JM30B MO0 BAJIOBOMY cojep:kaHHI0 (ocdopa U MO COACPHKAHUIO U COOTHOILIEHUIO €r0 MHUHE-
paJbHBIX U OpraHUYecKux (opM, nmpejacraBieHsl B Tadnuie 3.

B nouBe BapuaHTOB NpH INIy0OKOOTBAJbHOM 00padoTKe, Kak U Ha Iapy, COAEpKaHHUe
BasioBoro (ocopa cocrasnser 0,23-0,21 % B BepxHem cinoe 0-20 cMm. BHu3 mo mpodutto
KOJIMYECTBO BaJIOBOr0 (Qocdopa MocTeneHHo cHuKaercsi. OTHOCHTENBHO TIIOYBBI ApOBOTO
y4yacTka Koim4yecTBo (ocdopa npu riyooKkooTBaIbHOM 00pabOTKe M3MEHSETCSl HE3HAUUTENBHO.
[Tpu 3TOM B BapHUaHTE OIbITA C BHICOKUMH JI03aMU yJOOpEHMH 3TOT MOKAa3aTeslb HAXOAUTCS Ha
YPOBHE IapoBOro ydacTka. B BapuaHTax co cpegHUMM J03aMH yAoOpeHMH M 0e3 HHX
coneprxanue hocdopa Heckonpko Hinke — Ha 0,02-0,04 % mo BceMy ucciieayeMoMy mpoQuTio 10
50 cm. Bapuant la mmeer HauOolnbliee cojep)kaHue BajoBoro ¢ocdopa B cBoeM mpodmuie,
KOTOpBI B BEPXHEM MaxOTHOM ropuzoHrte cocrasisieT 0,24 %, a Ha rmyoune 40-50 cm ero
3HaueHue cocrapiseT 0,18 %. B Bapuanre 16, HaOmogaeTcss yMEHbIIEHNUE COIEP KaHUs JAHHOTO
AJIEMEHTa OTHOCHUTENBHO Tpenpiaymero Bapuanta, B cioe 0-20 cm comepkanue dochopa
coctapmsier 0,23 %, a Ha rmyoune 40-50 cM KOIM4ecTBO JaHHOTO AnieMenTa cocTtapisier 0,16 %.
B BapuanTte 1B oTMedaeTcst HaMMEHbIIIEe COJIeprKaHKe IMOYBHI BATOBOTO ocdopom 1 B cioe 0-20
cm cocrasisier 0,21 %, a B cnoe 40-50 cm yxe coctaBisier 0,15 %. BHeceHue opraHuueckux u
MHUHEPATIbHBIX YA0OpEHUil MpH IITyOOKOOTBAIbHOM 00pabOTKE OKa3bIBaeT HEKOTOPOE BIUSHUE Ha
cozepkanne BanoBoro docdopa B mpenenax Bcero uccienyemoro mnpoduist (mo 50 cm),
YBEJIMUYMBAs 3TOT IMOKa3aTellb Ha coTble noju mporeHta wim Ha 20-40 mr Ha 100 r© mouBsl
OTHOCUTEJIHO BapHaHTa 0e3 y100peHUi.
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Tabmuma 3 — Coaeprxanue u Gpopmbl pocdopa B 4epHO3EME BBIIIECTOUCHHOM (TTapOBOM

Y4acTOK)
Tay6imia, | *Banonofi | **Banonoii |-MMepatl boeop | Opramicetait poeop
0 V)
cM docdop, % | dochop, % % LOBOLO % LOBOLO
0-20 0.24 0,24 0,04 17 0,20 83
20-30 0,23 0,21 0,04 19 0,17 81
30-40 0,19 0,17 0,06 35 0,11 65
40-50 0,18 0,16 0,06 38 0,10 63
50-60 0,17 0,16 0,07 44 0,09 56
70-80 0,16 0,14 0,08 57 0,06 43
90-100 0,15 0,13 0,10 77 0,03 23
110-120 0,13 0,12 0,11 92 0,01 8

[Iprmeganue: *- ompeneneHue BaaoBoro Gocdopa METogoM MOKpOTo 030JeHHUs mo ['mH30ypr u mp.; **- ompe-
JeneHue BajgoBoro ¢hocdopa metogoM npokanuBanus no Canaepcy U Bumbsamcy.

Copepxanmne BanoBoro (ochopa B mMmouBe NpU IJIOCKOPE3HOI 00padoTKe BCex
BapHAHTOB OMBITA HAXOIUTCS IPUMEPHO HA YPOBHE MMapOBOI0 Y4acTKa, MPU HE3HAYUTEIILHOM
OTKJIOHEHUH B CTOPOHY €ro yMmeHbIneHus. Tak, B BapuaHTe 3a colep)KaHHE BaJOBOTO
docdopa B BepxHem cioe 0-20 cm coctasister 0,23 %, uro Ha 0,01 % HUKE OTHOCHUTEIBHO
MOYBBI KOHTPOJIBHOTO y4acTKa. BHU3 1Mo mpo@wIo 3TOT NMOKa3aTeinb MOCTEIIEHHO CHIYKACTCS
mo 0,17 % na rnybune 40-50 cm. B Bapuante 30 B BepxHeM 20-CaHTHMETPOBOM CIIO€
cojepxanue wuccueayemoro snementa cocraiser 0,20 %, uro Ha 0,05 % MeHbIe
KOHTPOJIbHOTO y4acTKa Mpeabayliero Bapuanta ombita U Ha 0,03 % MeHblle, 4eM B MOYBE
BapuanTta 3a. Ha riyoune 40-50 cM B JaHHOM BapHaHTE OIBITA 3TOT IIOKA3aTeJIb COCTABIISET
0,15 %. B Bapuante 3B B cimoe 0-20 cm koinuyecTBO BajoBoro (ocdopa eme HUKE U
coctasisieT 0,19 %, uro Ha 0,06 % meHbIle OTHOCUTENBHO MOYBHI mapa u Ha 0,04 u 0,01 %
MEHBIIIE OTHOCUTENBHO TTOYBBI BAPHAHTOB «a» M «0», COOTBETCTBEHHO.

Hannbie 1o  coaepkaHuro  BajgoBoro ¢ocdopa B TOYBE BAPUAHTOB C
KOMOMHHMPOBAHHOH 00padoTKON TOKa3bIBAIOT, 4YTO KoJau4ecTBO ¢ochopa Tarxke
HE3HAYUTENIFHO OTIMYAETCS OT KOHTPOJBHOTO y4acTKa TOJBKO Ul BapUAHTOB «0» U «B». B
[OYBE BapuaHTa C BBICOKMMHU [J03aMU yIOOpeHHH cojepxaHue BajioBoro ¢ocgopa
NPaKTUYECKH TIOJHOCTBIO COOTBETCTBYET KOHTPOJILHOMY Y4YacTKy. B Bapmante 4a ¢
KOMOMHHPOBaHHOW 00pabOTKOM MOYBHI XOPOIIO 3aMeTHO Hauboblee cofepxkanue dpocdopa
B npoduiie, B cioe 0-20 cm oHo cocrasuseTr 0,24 % cuuxascy a0 0,19 %. B Bapuante 40
conepxkanue BanoBoro (ocdopa B cmoe 0-20 cm cocraBuser 0,22 %. B Bapuante 4B
Ha0JII0/IaeTCsl HaMMEHBIIIEe COJIepKaHue JTAaHHOTO 3jeMeHTa, U B cioe 0-20 cM cocraBisieT
0,20 %. Takum oOpa3om, U IpU KOMOMHUPOBAHHOM 00pabOTKe MPOCIEKUBAECTCS HEKOTOPOE
BIIMSIHUE OPraHUYECKUX W MHHEpPAJIbHBIX yaoOpeHuil Ha obmiee koimyecTBO (ocdopa B
MIOYBE: YeM BBIIIE J]03a YA00peHUi, TeM 0oJIbllle copepikaHue BajJoBoro gochopa B npeaenax
uccaenyeMoro 50-caHTUMETPOBOTO CIIOS.

JlaHHBIE TIO COJEPKAHUIO U COOTHOIICHHUI0O MHHEPAJIbHBIX H OPraHu4YecKux (opm
docdaroB (Tabn. 3) MOKa3bIBAIOT, YTO B BEpXHEH yacTh mMpoduis mpeodsagaroT opraHuve-
CKHe coeAuHeHwus, coaepxkamme docdop. 3mecy ux xomudectBo coctasuser 0,20-0,10 % B
npenenax noaymerpoBod Toimu. C riyOMHON 3TOT MOKas3aTellb CHHXKAETCS U yXKE B CIIOe
110-120 cm cocrasnsier 0,01 %. Pacnpenenenue opranndeckux coequHeHui pocdopa TECHO
KOppEeIUPYEeT C pacupeeneHueM B npoduie MmouBbl opranndyeckoro BemectBa. CoaepxaHue
dbocdopa MUHEPATBHBIX COCTUHEHUI B BEpXHEH YacTH MPOoduiis He3HAYUTENFHO U COCTABIIS-
et Bcero 0,04 % na rmyoune 0-20 cm. OgHako BHHU3 1O MPO(UITIO €r0 KOJTMYECTBO 3aKOHO-
mepHo yBenuuuaercs 10 0,11 % B cnoe 110-120 cm. Eciim paccMaTpuBaTh COOTHOLLIEHUE
naHHbIX GopM coenmHeHUH (ochopa, TO B BEpXHEH TYMYCOBOM TOJIIE A0Js1 opraHodocda-
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ToB cocTaBisgeT 80-83 % ot obuiero komuuectsa dpocdopa. Buu3 mo npoduito 3ToT nokaza-
TeNb CHUXKaeTcs 10 8 %, ycTynasi MECTO MUHEPAJIbHBIM COEUHEHUSM, COJEPKAHUE KOTOPBIX
YBEJIMYMUBACTCS U JOCTUraeT MaKCUMyMa B ITOPOJIE.

s oueHKM cTeneHW OOECIEYEHHOCTH CElIbCKOXO3SHCTBEHHBIX KYJIbTYp (ochopom
ObUI OIIpeesieH MOABMKHBIN (pochop. AHanu3 TaHHBIX MOKA3bIBAET, YTO B IIOYBE NAPOBOIO
ydacTka cojepxaHue moaBmxkHBIX (opM (ochopa cocraBmser 20,1 mr/100 r mouBsl, 4TO
MO3BOJISIET OTHECTH HCCIEAYEMYIO MOYBY K KAaTETOPUHM BBICOKOOOECIIEUEHHBIX IOJBUKHBIM
dochopom [7]. BHu3 o npodpminto KOIMYECTBO MOABMKHBIX GopM (pocdaToB 3aKOHOMEPHO
cuHmxkaercs u B cioe 110-120 cm cocrapnsier 7 mr/100 1 no4BsI.

CpaBHEHHE Pa3JIMYHBIX BAPHAHTOB OIBITa C KOHTPOJIbHBIM IAPOBBIM YYacTKOM IOKa-
3bIBA€T, YTO B ITIOYBE BCEX OMBITHBIX JEISHOK COJEp’KaHHe MOJBMXKHBIX (opM ¢ocdopa He-
CKOJIBKO HIXKE. DTO MOXKET ObITh 00YCIIOBIEHO MOTPEOIEHHEM JAaHHOTO 3JEMEHTa KYJIbTyp-
HBIMHU PAaCTEHUSIMHU U BBIHOCOM €T0 C YPOXKAEM.

B nouse BapuanTa ombiTa la npu riy0oKo0TBaJIbHOH 00padoOTKe KOJIMYECTBO IO-
IBIWKHBIX GocdaToB coctapiser 16,2 mr/100 T moussl B cinoe 0-20 cm, uro Ha 3,5 mr/100 r
IIOYBHI MEHBIIIEM, YEM B IIOYBE MapoOBOro yyacTka. B mouse Bapuanrta 10, copepxaHue mo-
IBIWKHBIX GocdaToB B BepxHeM ciioe 0-20 cm cocrapmsier 15,5 mr/100 r moussl, uro Ha 4,6
mr/100 T mouBbI MeHbIIe, yeM Ha napy u Ha 0,7 mr/100 r mOYBBI MEHBIIIE, Y€M B ITOYBE BapH-
aHTa C BBICOKUMHM J103aMHU ynoOpeHuid. [TouBa naHHBIX BapUaHTOB TAaK)Ke€ OTHOCUTCS K BBICO-
KOoOOeCTIe4YeHHBIM MOIBMKHBIMH (hopMamu pocdopa. B BapuanTe 1B B BepxHem cioe 0-20 cm
coJiepKaHue JIOCTYNHOro pacteHusM ¢ocdopa cocraBuger 14,6 Mr/r mousbl, 4ro Ha 5,5
mr/100 r OYBBI MEHbIIE, YeM Ha mapoBoM ydactke u Ha 1,6 u 0,9 mr/100 T HUXe OTHOCH-
TEJIbHO BAPHAHTOB «a» U «0», COOTBETCTBEHHO. [louBa TaHHOTrO BapuaHTa OIBITA TAKKE OT-
HOCHTCS K CPETHE00ECIICYCHHO!N TOIBHKHBIMU (hochaTaMu.

B BapuanTe 3a npu miockope3Hoi oopadorke, B ciioe 0-20 cM cojepkaHue MOJIBUXK-
HOro (hocdopa cocrasisier 17 mr/100 r moussl, yTo Ha 3 Mr/100r MOYBEI MEHBIIIE, YEM B TTOY-
BE IIApOBOI'0 y4yacTKa, T0YBa OTHOCUTCS K BBICOKOOOECIIEUeHHO! 0 TaHHOMY IoKa3areto. B
BapuanTe ombiTa 30 B cimoe 0-20 cM coaep:kaHue MOABIKHBIX (ocdaroB cocrapuser 14,6
mr/100 r yto Ha 5 Mr/100 T MOYBBI MEHBIIIE, YEM B ITOYBE APOBOI0 yYacTKa — I10YBA CpeIHE-
oOecnieueHHas NMoABMKHBIM pochopom. B Bapuante 3B B BepxHem ropuszonre 0-20 cm co-
JiepKaHue TOoJBIKHOTO (pocdopa cocrasisier 12,4 mr/100 r moussl, yto Ha 8 Mr/100 r mouBHI
MEHBIIIE, YeM B [10YBE MAapOBOIo y4yacTtka U Ha 5 u 2,2 mr/100 r MeHblIe, YeM B MOYBE BApU-
aHTOB «a» U «0», COOTBETCTBEHHO. JlaHHBII BapuaHT IMOYBHI TAK)KE€ MOXKHO OTHECTH K
cpeHe00eCIeYeHHOM 10 JaHHOMY MTOKa3aTeto.

[Tpy koMOMHMpPOBaHHOI 00padoTKe, cojaep)kaHUe MOABWXKHBIX GopMm (ocdaroB Ha
BCEX JINSHKAX ONbITa HUXKE OTHOCUTENIBHO MapoBOro yyactka. OTKIIOHEHUE OT KOHTPOJIbHO-
ro ydacTka MpociiexuBaeTcs i Bcer 50-caHTUMETpOoBOM TONIIM U cocTaBisaeT /-9 mr/100 r
nouBsl. [Ipu 3TOM copepkaHue MOABMXXHBIX (pocaToB B BapHaHTax ¢ yAOOpeHHsIMH U Oe3
yIOOpEeHUN Majo pasziudaeTcss MexAy coOooi. MOKHO MpeanoyiokKUTh, YTO B BapuUaHTax C
yI0OOpPEHUSIMHU CO3JIAI0TCSI P IaHHOM crioco0e 00pabOoTKK HAMITy4Ilue yCIOBUS Il POCTa U
pa3BUTHS PACTEHMI, YTO MPUBOAUT K OoJbIIeMYy BbIHOCY docdopa ¢ ypoxaeMm. B pezynbrare
MOYBa BCEX OMBITHBIX JIENSHOK KJIACCHPHUUIUpPYETCs Kak cpeaHeoOecreueHHas Mo coaepka-
HUIO MOJIBUKHBIX (hocdaToB.

YepHO3eM BBILIETOYSHHBIH MaPOBOT0 Y4acTKa XapaKTEPU3yeTCsl KaK MaJlOTyMYCHBIH,
YTO MOKHO OOBSCHUTH, C OJHONU CTOPOHBI, OTCYTCTBHEM IOCTYIUIEHUS OPraHMYECKUX OCTaT-
KOB, C JAPYroi — yCHJICHHEM MHUHEpAIM3alUU IyMyca B JAaHHBIX YCIOBHX. Peakuust cpensl
HelTpanabHas 1o Bcemy npoduimto. CreneHb HACBHIIIEHHOCTH OCHOBAaHUSIMU BBICOKAs U CO-
ctaBisieT 92-93 %. Cpenu 0OMEHHBIX KATHOHOB MPE00IaaeT KaTUOH KaTbIIHSL.

Conepsxanne BajgoBoro (ochopa B mouBe KOHTPOIBHOTO ydacTka n3mensiercs ot 0,24
% B maxotHoM cioe 10 0,13-0,15 % B nmouBooOpasytomieit nopone. Ilpu sTom yeTko npocie-
JKUBaeTCsl HaKoruieHue (ocgopa B BEpXHEH 4acTH, YTO TOBTOPSIET paclpeieieHie opraHnye-
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CKOTO BEIIECTBA. DTO TO3BOJISET MPEANOJIOKUTH ONOTEHHOE HAKOIUIEHHE HJIEMEHTa B BEPX-
Hell yactu npodwmia. B nenmom, mpu Beex crocobax oOpaboTKH copepikaHue BasoBOro (oc-
¢dopa B mouBe HAXOJUTCS NPUMEPHO HA YPOBHE KOHTPOJBHOTO ydacTKa. MOXKHO OTMETHTH
HE3HAUUTENIbHYI0 TCHICHIIMIO YBEJIHUYEHHs COJIEp:KaHUs BaJoBOro (ocdopa moj BIUSHHEM
OPraHMYEeCKUX W MHUHEPAIBHBIX YIOOPEHHI, YTO MPOCIECKHUBACTCS B MPEAETax BCEro MCCIe-
ayemMoro 50-caHTHMETPOBOTO CIIOS.

BanoBoii ¢ochop mpencraBieH OpraHMYECKMMU W MUHEPATIbHBIMU COCAMHCHHSMHU.
CooTHOILICHHE MEXY TaHHBIMU (popMaMu B mpeieiax HCCIeIyeMOro MpoQuis pasiiudHo.
Tak, B BepXHEll I'yMyCOBOH TOJIIIE YepHO3EMa BHIIIEIOYEHHOTO MAPOBOT0 ydacTKa mpeolia-
naroT oprannueckue Gocdatel, Ha ux oo npuxoautcs §1-83 % ot obmero coxepxkanms. C
IITyOMHOM 3TOT IOKa3aTeNb MOCTENEHHO CHMXKaeTcsa 10 8 %, ycTymas MecTO MHUHEPAIbHBIM
COCAMHCHUAM, COACPIKAHUC KOTOPLIX YBCIMYNUBACTCA U JOCTUTaCT MaKCUMYyMa B IIOPOAC.

HanGonpmmM conepkaHueM MOABMKHOTO (Gocdopa XapakTepu3yeTcs MapoBOd yda-
CTOK, IT0YBa KOTOPOTO OTHOCUTCS K BBICOKOOOECIICHHOM 10 JaHHOMY TOKa3aTelnto. B mouse
BCEX OMBITHBIX JIEJISTHOK KOJMYECTBO MOJBM)KHBIX (OCHATOB HECKOIBKO HUKE OTHOCUTEIHHO
KOHTPOJIS, 9YTO MOXET OBITh O0YCIIOBIIEHO BBIHOCOM (ocopa ¢ ypoxkaeM CeabCKOXO3sii-
CTBEHHBIX KyIbTYp. IIpm 3TOM mpociexuBaeTcst 3aMETHOE BIUSHHUE Ha JaHHBIA MOKa3aTelb
7103 BHOCUMBIX y100peHuil. Bo Bcex BapuaHTax OmbITa IPU BCEX MPEACTABICHHBIX CIIOCOOaX
00pabOTKH KOJIMYECTBO MOJBIXKHBIX (OC(HAaTOB B BapHaHTaX C yIOOPEHHUSIMH BBIIIE 110 CPaB-
HEHUIO C HEY0OpEHHBIM BapUaHTOM.
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INFLUENCE OF DIFFERENT METHODS OF AGRO-TECHNIQUE ON
FORMS OF A PHOSPHORUS IN CHERNOZEM LEVELED RAMONSKY
AREA OF THE VORONEZH REGION

The soil is a source of various chemical elements necessary for the normal growth and
development of plants and each of them contributes its own role in the genesis and pe-
culiarity of soil development. Phosphorus is one of the main chemical elements, since
it plays an extremely important role in plant life. When analyzing the balance of plant
nutrition, phosphorus is almost always in the second minimum after nitrogen. The lack
of this element in the soil adversely affects the development of plants: the growth of
vegetative and generative organs is inhibited, and maturation is delayed. This biogenic
element is involved in metabolism, cell division, reproduction, transfer of hereditary
properties and in other complex processes occurring in the plant. In general, with a
lack of phosphorus, a decrease in yield occurs, as well as a deterioration in product
quality. Thus, phosphorus is a part of many organic biologically important substances
in plants, without which the vital activity of organisms is impossible.

According to the data obtained, phosphorus is characterized by biogenic accumulation
in the upper part of the profile. The content of gross phosphorus in the soil of the con-
trol plot decreases to the soil-forming rock. For all treatments, the content of gross
phosphorus in the soil is approximately at the level of the control plot. It is possible to
note a slight increase in the total phosphorus content under the influence of organic
and mineral fertilizers, which can be traced within the entire 50-cm layer under study.
Gross phosphorus is represented by organic and mineral compounds. Organic phos-
phates predominate in the upper humus column of the chernozem of the leached steam
section, this index gradually decreases with depth, and the content of mineral com-
pounds increases and reaches a maximum in the rock. The highest content of mobile
phosphorus is characterized by a steam plot, the soil of which is considered to be high-
ly prosperous in terms of this indicator. In the soil of all experimental plots, the
amount of mobile phosphates is somewhat lower relative to the control, which may be
due to the removal of phosphorus with the crop of agricultural crops.

Key words: leached chernozem, deep-tailing treatment, flat-cutting processing, com-
bined treatment, fertilizer doses, phosphorus, total content, mineral and organic forms
of phosphorus, mobile phosphorus.
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VJIK 349.42(470)

Bbyxrosipos H.U., k. 5. H., A10LIEHT
KnszeB B.E., k. 5. H., IOIIeHT
Boponexckuii rocyAapcTBEHHBIH arpapHblii yHHBEpcUTET nMeHu umiepartopa [letpa |

OIEHKA 1 OCHOBHBIE HAITPABJIEHUS ITIOBBIINEHU A
IPPEKTUBHOCTH PABOTBI I'OCYIAPCTBEHHOI'O 3EMEJIBHOI'O
HAJI30PA B BOPOHE’KCKOMU OBJIACTH

l'ocynapctBeHHbIl 3eMenbHBIN Haa30p B Poccuiickoit Denepanur BO3JIOKEH Ha TPHU
OCHOBHBIC TOCYAApCTBEHHBIC CIYKOBI. B TOM uucie Ha DeaepanbHy0 CIy)KO0y rocy-
JIapCTBEHHOM peructpanuu, kanactpa u kaprorpaduu (Pocpeectp), DenepaibHyro
ciyx0y 1o BeTepuHapHOMY U PuTOocaHuTapHOMY Han30py (Poccenpxo3znanzop) u De-
JepaibHyIo ciyk0y 1Mo Haa30py B cdepe npupozomnonb3oBanus (Pocnpupononanzop).
I'maBHas 1enp UX AEATENBHOCTH OXpaHa 3emelbHoro gonna Poccuiickoit denepanuu
U noBbllieHHEe 3(P(HEKTUBHOCTH M PAIMOHATIBLHOCTU €ro HCmoib3oBaHus. OaHAKO
TOJIbKO PoccenbX03HaI30p UMEET 3aKOHHOE MIPaBO OCYIIECTBISATH 3€MEJIbHBIN HAI30p
B OTHOIIIEHUU 3€MeJIb CEeIbCKOXO034iCTBEHHOTO Ha3HaueHus. B craTee cnenan anamms
paboThl cOTpymHUKOB YmpapieHusi Poccenp3xo3Ham3opa mo BopoHexkckoi obnactu
[0 OCYHIIECTBIIEHUIO TOCYJAapPCTBEHHOTO KOHTPOJI B HCIOJB30BAaHUM 3E€MEITbHBIX
YYaCTKOB CEJIbCKOXO3HUCTBEHHOrO0 Ha3HaueHUs. D(P(HEKTHBHOCTh pabOTHI rocyaap-
CTBEHHOT'O 3€MEJIbHOTO Ha/130pa 3HAYUTEIILHO CHIKAETCS B CBSI3U C HEBO3MOKHOCTBIO
MIPUMCHCHHS Ha TIPAKTHKE Pa3pa0OTaHHBIX KPUTEPHEB CHIDKCHUS TLIOIOPOIHS TAITHA
U yXyIUIEHUS SKOJIOTHYecKoi 00cTaHOBKU. [IpakTka M3bATHS HEHCIONIb3yEeMbIX 3e-
MeJb 3aTPy/HEHA IO MPUYMHE OTCYTCTBUSI CBEACHUN O Kaue€CTBEHHBIX XapaKTepH-
CTHKaX 3eMeNbHBIX Y4acTKoB. Ha ocHOBaHMM aHann3a KOHKPETHBIX MOKa3aTeneil pa-
6oTbl Ympasnenus Poccpeectpa ciaenaHbl 0000MIaomne BBIBOABI M MPEIACTABICHBI
KOHKPETHBIE TIPEIOKEHHSI MOBBIIIEeHUS 3((HEKTUBHOCTH MPUHUMAEMBIX PEIICHHH.

Kirouessie ciioBa: mesitensHOCTh Poccensxo3namsopa B Boponexckoit o0mactu, mpoBeieHne
MIPOBEPOK, BBISIBIICHHIE HAPYILICHUH, TOKa3aTer pPeKTUBHOCTH, pa3paboTKa KPUTEPHEB.

3a00Ta O COXpaHEHHHU, PALMOHAIBLHOM MCIIOJIB30BAaHUM M YIYUIIEHUU 3€MEIbHOTO
¢doH/1a Bceria sABIsUIach BaXKHOW COCTaBHOM YaCThIO arpapHOW MOJUTHKU TOCYJapCTBa.
OnHMM M3 HamnpaBIEHUN B CHCTEME YIPABICHUS 3€MEIbHBIMU PECypCaMH SIBISETCA
roCyJapCTBEHHBIN 3eMeIbHBIN HaA30p. ['ocynapcTBEHHBIN 3eMeNbHBIN HaA30p HEOOXOAUM Kak
MHCTPYMEHT YIpaBieHus, obecrieunBarouMii (pyHKIIMOHUPOBaHNE MPABOBBIX MEXaHM3MOB B
cepe 3eMeNbHBIX OTHOLICHWH, KOTOPBIM BBINOIHSIET TpU (YHKUMU: MPELyNpeIuTeIbHYIO,
HaIpaBJICHHYIO HA IIPEJOTBpAILEHUE TPOTUBOIIPABHOIO BO3ACUCTBUS HA 36MEJbHBIE YYACTKH,
MHGOPMAILIMOHHYIO, HAlIPaBJIEHHYIO Ha cOOp CBEJIEHUI O MOJKOHTPOJIBHBIX O0BEKTAX, U Kapa-
TEJIbHYIO, HAIIPABJICHHYIO Ha [IPUBJICUCHUE HAPYILIUTENEH K FOpUANYECKON OTBETCTBEHHOCTH.
OCHOBHBIM HallpaBJIEHUEM TOCYIaPCTBEHHOIO 3€MENILHOTO Haj30pa sBiseTcst o0ecre-
YyeHHe COOJIO/IEHHs OpraHM3alMsIMA HE3aBUCHMO OT MX OPraHM3allMOHHO-TIPAaBOBBIX (OpM U
¢dbopM cOOCTBEHHOCTH, JOJKHOCTHBIMU JIUIIAMHU, @ TaKXKe Ipa)klaHaMH 3€MeIbHOTO 3aKOHO/1a-
TENBCTBA, TPEOOBAHUI OXpaHbl U 3((HEKTUBHOTO U PALIMOHAIBHOTO HCIIOJIb30BAHUS 3€MEb.
Cormacno ct. 2 IlocranoBnenust IlpaButensctBa P® ot 02.01.2015roma N 1 "O6
yTBepkAcHUM [l0n0%eEHN O rocy1apCTBEHHOM 3€MeNbHOM Haja3ope" I'ocynapcTBeHHBbIN 3e-
MeNbHBIN Han3op ocyuecTBiusercs denepanbHoil ciiy:k001 ToCy1apCTBEHHON perucTpaluu,
Kagactpa u kaprorpaduu (Pocpeect), denepanbHoii ciyx00il 0 BeTepuHapHOMY U puTOCa-
HutapHomy Hamsopy (Poccenpxo3namzop) u denepanpHoil cayk00il 10 Ham30py B cdepe
npupoonoiabs3oBanus (PociprpoaHan3op) U UX TeppUTOPHATEHBIMEU OpraHamu [6].
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B coorBerctBun ¢ IlocranoBnenuem IlpaBurensctBa P® ot 02.01.2015 N 1 "O6
yrBepxkaAcHUH [10JI0)KEHHS O TOCYJapCTBEHHOM 3€MENIbHOM Haj30pe’ 3eMeNbHBIN Haa30p B
OTHOILIEHUH 3€MeJb CEIhCKOXO03SIMCTBEHHOTO Ha3HAUEHHs OCYNIECTBISIET ToJbKo Denepaib-
Has cayxk0a 1o BeTepuHAPHOMY U (PUTOCAHUTAPHOMY HAI30pYy.

[Toka3zarenu d3PPEKTUBHOCTH NEATEILHOCTH T'OCYIApCTBEHHOTO 3€MEIBHOTO Hal30pa
Ha TePPUTOPHH BOpOHEKCKOI 001acTH B OTHOLICHUH FOPUINICCKUX JIUI] U HHIUBUIYATBHBIX
npeNpUHIMATENCH, PACCUUTHIBAIOTCS HAa OCHOBAaHMM CBEICHHH, COACpIKAIIMXCS B (Gopme
(benepabHOTO CTaTUCTUYECKOTO HaO o IeHus (Tabnwuia 1).

Tabnuna 1 - CBenenus 00 OCYIIECTBICHUU IOCYIaPCTBEHHOTO KOHTPOJIs (HaI30pa) 1
MYHUIIUTIAILHOTO KOHTPOJIS

Ne 3a l-e 3a2-emmo- | 3a2017
HaumMmeHnoBaHue nokasarens
/1 MOJYrojiue | JIyrojaue roj
1 2 3 4 5
0JIs BBIIIOJIHEHUE IIJIaHA IIPOBEACHUS [IPOBE-
1 ﬁ[OK posen p 52 47 99

I[OJ'IH SaﬂBﬂeHHﬁ, HaIIpaBJICHHbIX Poccennxo3Han-

o | 30POM B OpraHbl IPOKYPATYPBI O COTTIACOBAHNH 0 11 11
MPOBE/ICHNS] BHETIAHOBBIX BBIE3THBIX MIPOBEPOK,
B COINIACOBAHUM KOTOPBIX ObUIO OTKa3aHO

3 Jonst mpoBepoK, pe3yabTaThl KOTOPHIX TPHU3HA- 0 0 0

HbI HeﬂeﬁCTBHTGHLHBIMH

JloJist IpOBEPOK, MPOBENICHHBIX ¢ HAPYIICHHSI-
4 | mu TpeboBaHU 3aKoHOATENBCTBA Poccnii- 0 0 0
ckon Denepanun

J1oJ1s1 FOpHTUECKIX JIUIT, WHIUBHTyaJTbHBIX
5 | mpeanpuHUMATeENe, B OTHOILIEHUH KOTOPbIX Poc- 3 3 5
CEJTbX03HAI30pPOM OBLTH TIPOBEICHBI ITPOBEPKH

Cpennee KOIMUYECTBO NMPOBEPOK, MPOBEAECHHBIX

6 | B OTHOIIEHUH OJHOTO IOPUANYECKOTrO JINIIA, 1 1 1
VH/IMBUYaJIbHOTO MTPEeIIPUHUMATEIIS
7 | lons mpoBeJeHHBIX BHEIJIAHOBBIX IPOBEPOK 34 51 85

8 ot npaBoHapyIeHUH, BBISIBIEHHBIX 110 UTOTaM
IIPOBEJICHUS BHETUIAHOBBIX ITPOBEPOK

35 48 83

Jlossi BHEIUTAHOBBIX MPOBEPOK, MTPOBEICHHBIX 10
(pakTaM HapyIIEHUIA, C KOTOPHIMH CBSI3aHO BO3-
9 | HUKHOBEHHE yrpO3bl IPHYNHEHHUS BPEIa OKPY- 16,0 29,0 45,0
JKaroIlen cpesie, C IENbI0 MPEeJOTBPAICHUS
yrpO3bI MPUYUHEHHUS TAKOTO Bpe/ia

Jlo1nst BHEMIaHOBBIX POBEPOK, MPOBEICHHBIX 110
(dhakTam HapyIIeHUH 00s3aTeTHFHBIX TPEOOBAHNUH,
10 | c KOTOpBIMU CBSI3aHO MIPUYMHEHUE BPE/ia OKPY- 0 0 0
YKAIOIIEH cperie, C IEIbI0 MPEKPAIIeHNUS TalTh-
HeWI1Iero NpUYMHEHUs Bpeaa

o mpoBepoOK, MO UTOraM KOTOPBIX BBISBIIE-

11 18 23 41
Hbl IPAaBOHAPYIICHUS
Jlonst mpoBepoK, M0 UTOTaM KOTOPBIX 1O pe-

1o | 3Y/IbTATaM BHIABICHHBIX NPABOHAPYIICHHH Obl- 100 100 100

71 BO30YK/IEHHI Jiefia 00 aIMUHUCTPATUBHBIX
MIPABOHAPYIICHUSIX
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[Tponomkenne TadauIs! 1

1 2 3 4 5
Jlosist MPOBEPOK, IO UTOT'aM KOTOPBIX 1O (ak-
13 | Tam BBISBICHHBIX HApYIICHUI HAJIOXKEHBI aJ1- 38 48 86

MHWHHUCTPATHUBHBIC HAKA3aHUA

JloJ1st FOpUAMYECKUX JIUILI, MHIMBUIYaTbHBIX
HpEPUHAMATEICH, B ICITEIBHOCTH KOTOPBIX
14 | BeIABICHBI HAPYLIEHUS 00s3aTENBHBIX TPEOOBA- 10 13 23
HHH, TIPEACTABISIOLINE HEIIOCPEICTBEHHYIO
yrpo3y NPUYMHEHHUS BPe/ia OKPYKaIoIIeH cpere

Jlonst 1opUANYECKUX JTUL], UHIUBUIYATbHBIX
IpeIIPUHUMATENEH, B JEATEIBHOCTH KOTOPBIX
15 | BBIsIBIICHBI HAPYIICHUS 003aTEIBHBIX TPEOO- 0 0 0
BAaHWM, ABUBIIMECS IPUYMHON IPUUNHEHUS
Bpe/ia OKpYKarolle cpene

KonmuecTBo ciryyaeB mpuIMHEHUS I0pUAAYE-
16 | ckuMu TUIIAMU ¥ WHIUBHYaTbHBIMH TIPEI- 40 95 95
MIPUHUMATEISIMHA BPEZA OKPYKAIOILIEH CpeJie

JloJ1s1 BBISIBJICHHBIX ITPH MTPOBEICHUH TIPOBEPOK
17 | npaBoHapyIIeHUH, CBSI3aHHBIX C HEHCIIOTHEHH- 4 10 14
€M MPENUCAHUI

OTHOIIEHHE CyMMBbI B3bICKaHHBIX aIMUHUCTpPA-
18 | TuBHBIX mTpadoB K 00l CyMMe HAIO0KEH- 37 42 79
HBIX 3/IMUHUCTPATUBHBIX ITPadoB

19 Cpenunuii pa3Mep HAJIOKEHHOTO aJMUHUCTpa-

43 58 56
TUBHOTO mmTpada
Jlomst mpoBepOK, IO pe3ysibTaraM KOTOPBIX Ma-
o0 | TEPHATIEI O BBIABICHHBIX HApYIICHUSX Mepesia- 0 0 0

HBI B YIIOJTHOMOYEHHBIE OpraHbl i BO30YXK-
JICHUs YTOJIOBHBIX J€II

Onenka 3¢ GEeKTUBHOCTH TOCYJapCTBEHHOTO 3eMEIbHOI0 Ha/l30pa MpoBeieHa B COOT-
BETCTBUU ¢ MeETOOUKOI OIIEHKH IMOKa3aTeNell pe3yslbTaTUBHOCTH U 3(PPEKTUBHOCTU KOH-
TPOJIbHO-HAA30pHOM nesTenbHocTH DenepanbHoil Cityk0bl IO BeTepUHApPHOMY M (pUTOCAaHU-
TapHOMY HaJ30py, YTBep:kKaAeHHOM mpukazom ot 13.11.2017 Ne 1089 (tabnuua 2).

HccnenoBanus mokasand, 4TO BBINOJIHEHHUE YTBEPKIACHHOIO IUIAHA MTPOBEIEHUS IUla-
HOBBIX MPOBEPOK cocTaBisieT 99 %. [lonu mpoBepok, M0 UTOraM, KOTOPBIX BBISBIEHBI HApy-
nieHus, cocraBuiau 100%, 3To CBSA3aHO ¢ TEM, YTO IIPHU COCTABIICHUH IUIAHOB IPOBEPOK YUH-
ThIBaJIaCh IIpeBapUTEIbHAs HHPOPMAIUS O BOZMOXKHBIX HapYIICHUSIX.

CymectBeHHoe yBenuuyeHue (Ha 23%) MONHOTBHI B3BICKAHUS ATIMUHUCTPATUBHBIX
mTpadoB — pe3ynbTaT 3QPEKTUBHON ACSITEIHPHOCTA MHCIIEKTOPOB IO JTOCTHKEHHUIO OJTHOM 13
OCHOBHBIX II€JIel MCIIOJTHEHUS TOCYAapCTBEHHOM (DYHKIIMM — MCIIOJHEHUS OCTAaHOBJICHUHN O
Ha3HA4YCHWM aJIMMHHUCTPAaTHUBHBIX Haka3zaHui. Kpome Toro, B 2017 romy omnadeHsl, B TOM
qucie, aAMUHUCTpaTUBHBIE ITpadbl, HanoxxeHHble B 2016 roxy.

CymectBenHoe yBenuueHue (Ha 28 %) mokazaTensi Harpy3Kd Ha OJHOTO MHCIIEKTOPA,
paccuMTaHHOE UCXOJs U3 KOJIMYECTBA MPOBEICHHBIX HAA30pPHBIX MEPONPUATHI, 3HAYEHHUE KO-
TOpOTo, TeM He MeHee, ocTanoch Bbie 100%, cBs3aHO ¢ M3MeHEeHHeM (opMyJbl pacueTa yKa-
3aHHOTO MOKa3aTeNs Mo cpaBHEHUIO ¢ 2016 roqoM. JTo Tak ke Tak ke CBSI3aHO C YBEIMUEHUEM
TPY/A03aTpaT MHCIEKTOpPa B OTHOIIEHUU KaKIOW MPOBEPKHU, PE3yJIbTATOM KOTOPOH SIBISETCS
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BBISIBIICHHE HAPYIICHUS 3eMEIIbHOTO 3aKOHOATENIBCTBA, CBSI3AaHHBIX ¢ 00JIee TIaTeIbHbIM cO0-
POM JI0Ka3aTeNnbCTB, UX (pruKcarmeit, npuMeHeHHeM 1 00pabOTKH MOTYYEHHBIX PE3yIbTaTOB.

Tabnuna 2 - Onenka 3 ()eKTHBHOCTH HCIIOJHEHUS TUIaHa POBEICHHS TPOBEPOK

Ne
i HaunmenoBanue nokazarens 2017 r. | 2016.
1 | BommonHeHue miaHa npoBepok, %o 99 96
2 | Harpy3ka Ha OZHOTO MHCIIEKTOpPa, % 170 142
3 | donst mpoBepoK, IO UTOTaM KOTOPBIX BBISBJICHBI HApyIIEHUs, % 84 75
4 Jlonst HapyIIeHU, KOTOPBIE YCTPAHEHBI WU TI0 KOTOPBIM MIPUHSTHI 79 64
Mepbl 32 HE YCTpaHEHHE HapYIIEHUH B YCTAHOBIICHHBIN CPOK, Yo
5 Jonst mrpadoB, KOTOPEIE YIUTAYSHBI WITH MTEPEIaHbI ISl B3bICKa- 110 87
HUS B CIIy’)K0y cyieOHBIX TPUCTABOB, %o
Tabnuma 3 - Jlanasie o pazmepax Bpena (yiiep6a), TpHUMHEHHOTO MT0YBaM
Pasmep npuuunenHoro | Pa3mep npuyrHEHHOTO
Bpena epba), Bo3Me- Bpena epba
No Bun npuunHenHoro Bpena pena (ywepoa), pena (ymepoa),
wn (yep6a) [ICHHOTO HApYIIUTENSIMH | B3BICKAHHOTO C Hapy-
y B IOOPOBOJIBHOM TOPSIZIKE, | HIMTENEH MO PEHICHUIO
TBIC. pyOInei cyna, ThIC. pyOueit
1op4a 3eMellb B pe3ysibTaTe
HapYIICHUS MTPaBUJI 0OpaIIeHHUs C
1 Py p paitl 474436 414.4
OTXO0JJaMH TIPOM3BOJICTBA U TI0-
TpeOJICHHS
3axJIaMJICHHE 3€MeITb BCIIEICTBUE
2 | HeBBIIOJHEHUS MEPONIPHUATUHN 11O 1120 125
3alUTe 3eMENTb U OXpaHe OYB
CaMOBOJILHOE CHATHE U IepeMe-
3 b 43437,05 0
IIEHHE TUIOJIOPOTHOTO CIIOS TIOUBBI

B 2017 rony yBenuuumnace J0J1s BO3MEIIEHUS Bpeia B JOOPOBOJILHOM TMOPSIIKE, TTyTeM
(akTHUECKUX 3aTpaT Ha BOCCTAHOBJIEHHUE HAPYIIEHHOI'O COCTOSHUS OKpPYKaIoLIed Ccpeibl.
Bo3menienue Bpena okpyxkarouieil cpefie oCcyIiecTBIsSeTCs MOCPEACTBOM MPOBENEHUs paboT
10 BOCCTAHOBJICHHIO HapYyIIEHHBIX CBOMCTB U XapaKTEPUCTUK KOMIIOHEHTOB IIPUPOIHOM cpe-
JIbl ¥ IPUPOJHBIX OOBEKTOB B COOTBETCTBHM C NMPOEKTaMH PabOT MO PEKYIbTHUBAIIUHN 3€MEIb,
poeKTaMU padoT MO BOCCTAHOBJICHUIO HAPYIIIEHHOTO COCTOSTHUSI OKPYXKAaIOIeil cpesibl B Cpo-
KU, YCTAaHOBJICHHbIE JAaHHBIMU MTPOEKTAMHU.

BoisBneno 211 ciydaeB HapylleHUs 3€MEJIBHOIO 3aKOHOJATENbCTBA C HAHECEHUEM
Bpeja MmoyBaM Ha 1iomany 98 ra, obmas cymmMa mpuIMHEHHOTO yiiepOa coctaBmia 147584
TBIC. py0. M3 KOTOPBIX: B JOOPOBOJBHOM IOPSAIKE BO3MEIICHO: B JCHEKHOM SKBHBAJICHTE
539.4 ThIC. py0.; MyTeM NMpOBEAEHUS PEKYIbTUBALMOHHBIX padoT 92000,65 Thic. pyd.; B Cy-
JeOHOM TopsiiKe ObIIIO MPEABSBICHO OKOJIO 4 HCKOB Ha cymmy 1241,3 Thic. pyo.

CyMMBI Bpesia, IPUUMHEHHOTO MTOYBaM, €CJIM OHU HE OIUIaueHbl JOOPOBOJILHO, YIIpaBie-
HHEM B3bICKUBAIOTCS B Cy/leOHOM mopsake. B cynax oOrmei I0pucIuKIug CI0XKHUIOCh TOHUMA-
HHE, YTO 3€MJIETI0JIb30BaTeNb, KOTOPBIH 3a CBOM CUET MPOBEIN PEKYJILTHUBALUIO 3€MEJIb, UCTIOTHIT
00513aHHOCTH 110 BO3MEIIIEHUIO BPEZia B OJHOM 00beMe 0CBOOOXKIAETCS OT OTBETCTBEHHOCTH.

[Ipumepom MOKET MOCIYKUTh perienne ApouTpaxHoro cyaa Boponexckoi odnactu
no neny Ne A14-11040/2017 ot 31 okrsops 2017 roga. B HEM yka3zaHO, 4TO Bpen 3eMIIsIM
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CEJIbCKOXO03SUCTBEHHOTO0 Ha3HAUYEHHUS BBIPA3UJICS B YHHUTOKEHHE IUIOJOPOIAHOIO CIIOSI MOY-
BbI, B pe3yJIbTaTe HApYIICHUS MPaBUII 0OpaIleHHs C ONACHBIMHU JUIS 3/10POBBS JIIOJICH M OKpY-
JKaroUIe cpellbl BeECTBAMHU U OTXOJIaMU MPOM3BOJACTBA U MoTpebaeHus. JJaHHBIM perieHu-
€M Ha OTBETYHMKA BO3JI0KEHO BO3MECTUTH Bpe B ICHEk)HOU popme (B cymme 234 240 py0.) u
B HaTypaJIbHOH opMe (IyTeM MPOBEACHUS MEPOTIPUSATHUI IO BOCCTAHOBJICHHUIO HAPYILIEHHOTO
3€MEJIbHOI0 Y4acTKa, COTJIaCHO IPOEKTY PEKYJIbTUBALIMH).

[Io pesynpTaTam KOHTPOJILHO-HA/I30PHBIX Meponpustuil Ympasinenue Poccenb-
X03Ha130pa 1Mo BopoHexckoit obnacTu mepegaet MaTepuaibl e B 00JacTHOW JIenapTaMeHT
MMYILIECTBA U 36MEJIbHBIX OTHOIICHUH C I1eJIbI0 HHUIIUMUPOBAHUS MTPOLIEAYPhI U3BATUS 3€METIb.

B 2017 rogy no pe3ynapTaTam nNpoBepoK B JlenmapTaMeHT nepeaaH OJUH MaTepual - Ha
U3BATHE JIBYX 3€MEJIbHBIX YUaCTKOB IUIOMIAIbI0 8,7 reKTapa.

AHanu3 nokasaresiel MOoKa3bIBaeT, uTo He dPQPeKTHBHAA pabdoTa B JaHHOM HaIlpaBiie-
HUU, NPEXK]IE BCETO, CBA3aHa C HEBO3MOKHOCTHIO MPUMEHEHHS HAa MPAKTHKE pa3pabOTaHHBIX
KPUTEPUEB CYLIECTBEHHOI'O CHM)KEHHUS IUIOAOPOIUS 3E€MENb CEJIbCKOXO3SIMICTBEHHOIO Ha3Ha-
yeHus (yTB. moctanoBienueM [IpaBurtenbctBa PO ot 22 utons 2011 r. N 612), 3HauntenbHO-
ro yXYALIEHUs SKOJIOrMuecKoil o0cTaHoBKH (yTB. mocraHoBieHueM [Ipasutensctsa PO ot 19
utonst 2012 r. N 736), a Tak ke NMPU3HAKOB HEUCIOJIb30BaHUE 3€MEIbHBIX YYaCTKOB C YUETOM
0COOEHHOCTEHN BEJECHUS CEIbCKOXO3SIMCTBEHHOIO IPOM3BOJCTBA WJIM OCYLIECTBICHUS HWHOMN
CBSI3aHHOM C CENbCKOXO3SIIICTBEHHBIM IPOU3BOJICTBOM JESATENBHOCTH (YTB. MOCTAHOBICHUEM
[IpaButensctBa P® o1 23 anpens 2012 r. N 369).

Takue u3MeHEeHHs MOKa3aTeseil, HOCSIT BpEMEHHON XapakTep, a MPUMEHEHHE JaHHBIX
KPUTEPHEB BO3MOXKHO TOJBKO IPU HAJTMYMHU 3a(QHUKCHPOBAHHBIX MEPBOHAYAIBHBIX 0a30BBIX
U3MEpPEHHI, OT KOTOPBIX PACCUMTHIBAIOTCS HM3MEHEHMsSI YHCJIOBBIX 3HAYEHUU TOKa3aTeleH.
[Ipu npoBeneHUH KOHTPOJIL 3a COXpPAaHEHHEM ILIOJOpOAMs IouB YmpasieHue Poccenb-
X03Ha/130pa UCIIOJIb3YeT JaHHBIC MPEBIIYIIEro Typa arpOXUMHYECKOT0 OOCle0BaHus, 3a-
IpallMBaeMble B COOTBETCTBUHM cO CXeMOI B3aUMOJEHCTBUS LIEHTPOB U CTAHLUN arpoOXUMU-
4eCKOl CiIy)XObl, LIEHTPOB XMUMM3ALUU M CEIbCKOXO35ICTBEHHON pajHOJIOTUH, TOJBEIOM-
cTBEeHHBIX MuHcenbxo3y Poccun, ¢ TeppuropraibHbIMU yipaBieHussMu Poccenbxo3Haazopa.

C MoMeHTa yTBEpKIEHUsI KPUTEPUEB CYIIECTBEHHOIO CHMKEHMS mtoaopoaus ¢ 2013
r. mo 2017 r. ObUTIO BBHISIBIIEHO OJTHOBPEMEHHOE M3MEHEHHE HE MEHEE TPEX YMCIIOBBIX 3HAue-
HUI U3 NATH TOJBKO B 59 ciydaeB (uto cocramisieT §,4% 00 oOiero Koau4ecTBa CllyyaeB
NPUMEHEHHUs KaXKIOro W3 KPUTEPHUEB), U3 KOTOPBIX B 56 ciyyae CYIIECTBEHHOE CHHM)KEHUE
IUIOOPOIUS MPOU3OIIIO B PE3YJIBTATE CAMOBOJIBHOTO CHATHSA M MEPEMEILEHUS TI00POIHO-
rO CJIOSl MOYBBI (HE3aKOHHOE PhIThEe KaHaB, MPYI0B, MPOKIaJKa TPyOOIPOBOAOB, HE3AKOHHAS
no0bIua 00IIepacnpoCTPaHEHHBIX MOJIE3HBIX UCKOMAEMbIX U TIP.) U TOJBKO B TPEX CIydasx —
B Pe3yJIbTaTe BHIPAIIMBAHUS CEIbXO3MPOAYKIIMH O3 yueTa BbIHOCA TUTATENIbHBIX 3JIEMEHTOB.

VYka3aHHbIE JaHHBIE TOBOPST O TOM, UTO KPUTEPUH CYHIECTBEHHOI'O CHUKEHUS IO 0-
pPOMs Ha MPAKTHKE MaJONPUMEHUMBI, YCTAaHOBUTH CHIKEHHE OoJiee 3-X Mokaszarenel ofaHo-
BPEMEHHO KpaiiHe npodiaeMaTuyHo [16].

Kpome Toro, cymiecTByroT npo6sieMbl IPUMEHEHHsI KPUTEPUEB CYIIECTBEHHOTO CHHKE-
HUS TUIOIOPO/IUS, @ UMEHHO: B TIPUHSATOM MTOCTAHOBJICHUU JJaHA HEBEpPHAas (POPMYJIMPOBKA KpHU-
TEPUsl «CHM)KEHUE KUCIOTHOCTU B KHMCIBIX I10YBAX», TAK KaK CHM)KEHUE KHCIOTHOCTH 3TO IO-
JIOXKUTENbHBIN (PaKTOp, KOTOPOTo TOOMBAIOTCS MPOBEIEHUEM METHOPATUBHBIX PabOT — U3BECT-
KOBaHUEM KHUCJIBIX TI0YB; HE yKa3aHa JI0Js OT OOIIeH IUIOMaIM 3eMeIbHOrO yyacTka, Ha KOTO-
PO TOJDKHO TIPOM3O0MTH CYIIECTBEHHOE CHIDKEHUE T1oopoansi. O0s3aTeIbHOCTh TTPOBEICHUS
3eMJIENIOIB30BATESIMU 3€MEJIbHBIX YYaCTKOB arpOXUMHUECKUX 00CIeI0BaHUN 3eMEeIbHBIM 3a-
KOHOJIaTEIbCTBOM HE MPEAYCMOTPEHA, B CBA3M C ATUM HE BCE MPOBOJAT TaKue 0OCIeT0BaHUS
3€Mellb, YTO TAKXKE NPENATCTBYET BBIBICHHUIO CYIIECTBEHHOI'O CHM)KEHUS IUIOAOPOANS 3EMEIh
CEJIbCKOXO035HUCTBEHHOr0 HazHaueHusi. OTCYTCTBHE B HACTOSIIMNA MOMEHT 3a(MKCHPOBAHHBIX
NIEPBOHAYAJIBHBIX JTAHHBIX O COCTOSHUU 3€MEJb CEIbCKOXO3HCTBEHHOTO HAa3HAYEHUS JIENAeT
MPAaKTUYECKH HEBO3MOXKHBIM MPUMEHEHHE ITHX MPABOBBIX HOPM 3€MEIbHOIO 3aKOHO/ATElNb-
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CTBa MO MPUHYANUTEIBHOMY U3BATHIO U IIPEKPAILECHUIO IIPaB Ha 3€MEJIbHBIE YYaCTKU U3 3€MEIb
CEJIbCKOXO35MCTBEHHOI0 HA3HAYEHUs NPU HEMCIIOIb30BAaHUM 3EMEIBHOIO ydacTKa JIMOO Hc-
II0JIb30BaHUHU C HapylLIeHUEeM TpeOOBaHUH 3aKOHOAATENbCTBA.

[IpumeHneHne NpU3HAKOB HEUCITIOJIB30BAHUS 11 MHULIMMPOBAHUS IIPOLIEAYPHI U3bATUS
3€MEJIbHOTO Y4aCTKa Ha IIPAKTUKE OCIOXKHACTCS CIEAYIOUINM:

1) B npu3HaKax HEWCIIOJIB30BaHMs yKa3aHbl BHUJIbI CEJIIbCKOXO3AHCTBEHHBIX YTOAMMH,
TOrJa Kak B KaJlaCTPOBBIX ITACIIOPTaX Ha 3€MENbHbIE YYACTKU M CBHJETENbCTBAX O IOCyAap-
CTBEHHOW PETMCTPALIUY IIPAaBa BUJIbI CEIbCKOXO03HCTBEHHBIX YIrOUI HE yKa3blBatoTcs [S];

2) CIOXHOCTb ONpENENEHUs MPOLEHTA 3aIECeHHOCTH U 3aKyCTapEHHOCTH CeIbCKOXO3sM-
CTBEHHOI'O YIOJibsl, TaK KaK OTCYTCTBYIOT 3aKOHOJATEIIbHO YTBEP KICHHBIC METOIUKH OIIPEACIICHUS
CTEINEHH 3AIECEHNS U 3aKyCTAPEHHOCTH, ONPEIEIICHHS ITPOLIEHTA COJIEPKaHMsI COPHBIX TPaB Ha KYJIb-
TYPHBIX CEHOKOCAX B CTPYKTYpPE TPaBOCTOS, YTO HE TI03BOJISIET OOOCHOBBIBATH SKCIIEPTHHIE 3aKITIOYE-
HUI B CyJI€ B CIIy4asX BbIABJICHMS IPU3HAKOB HEHCIIOIBb30BAHYSA 110 TAHHBIM TI0KA3aTEIISIM.

3) BcTpewaeTcss MpakTHUKa MepeoOpMIICHHUS 3€MENbHBIX YYaCTKOB CEIbCKOXO035i-
CTBEHHOI'0 HA3HAYECHMs HA WHBIX JIMI] C LEJIbIO IIPOJOHTAllMM CPOKOB OCBOCHMS 3€MEJIbHBIX
YYaCTKOB, YTO TPEJICTABIISICT COOOM NEHCTBEHHBIA MEXaHHU3M «yXO7a» OT OTBETCTBEHHOCTH
3a HEHaJJIeXalllee MCIO0Ib30BaHUE 3EMEIIBHBIX YYaCTKOB.

Kpome Toro, nmpakrtuka npaBo IpUMEHEHUS BBIIICYKAa3aHHBIX ITOCTaHOBJICHUM [IpaBu-
TenbecTBa Poccuiickoin denepannn 3aTpynHEHa, 110 IPUYMHE OTCYTCTBHUS CBEJECHHUH O Kade-
CTBEHHBIX XapaKTEPUCTUKAX 3€MEJIbHBIX YYaCTKOB HA MOMEHT UX IPEIOCTaBICHUS.

VY4uThIBas BbIIIE U3JIOKEHHOE, 11€71€CO000pa3HO MEPECMOTPETh YCTAHOBJIEHHBIE KpUTE-
pUU CYIIECTBEHHOI'O CHM)KEHUS IUIOAOPOJUS M YCIOBUS UX NMPUMEHEHUs B LEsX obecrede-
HUS () (HEKTUBHOCTH KOHTPOJIS 32 COCTOSIHUEM 3€MENIb CEIbCKOX03SIHCTBEHHOIO HA3HAYCHHUS.

YcToifunBoe CONMAIBHO-I)KOHOMUYECKOe pa3BuTHEe Poccun 6e3 pammoHanbHOTO U -
(hEeKTUBHOTO HCIIOJIB30BAHUS 3€MENb CEIbCKOXO3SIMCTBEHHOTO Ha3HAYEHHS ITPOCTO HEBO3MOXKHO.
OHH BBICTYNAIOT TJIABHBIM CPEJCTBOM CEITLCKOXO3SIMCTBEHHOTO MPOM3BO/ICTBA, BAXKHBIM (DaKTO-
poM obecrnieyeHust IPO0BOILCTBEHHOM 0€30MaCHOCTH M 3KOHOMUYECKOT0 Pa3BUTHS CTPAHBI.

I'maBHBIC TIENHM U 3a1a4u 2P(HEKTUBHOTO UCIOJIB30BAHUS 3€MEIb CEIHCKOX035HCTBEH-
HOT'O Ha3HAUeHMs: 3TO 00S3aHHOCTh COXPAHEHUS PallMOHAIBHOIO, 3()PEeKTUBHOIO UCIOIB30-
BaHUs CEIbCKOXO3SIMCTBEHHBIX YTOAMM, CO3/IaHuE yCIOBUI Ui YBEIMUEHUS 00bEMOB ITPOU3-
BOJICTBA YHCTON (OPraHUYECKOil) CeIbCKOX03sICTBEHHON MPOAYKIIUH IIPU YCIOBUU COXpaHe-
HUS TUIOAOPOUS MOYB M COOJI0IEHUS TpeOOBAaHUI B 00JaCTH OXpaHbl OKPYKAIOIIEH CPEJIbI.

Ha nporsxkennn nocinenaux 10 neT oTmedaeTcsi €XKEroJHOE COKpallleHHE IUIoniaan
CEJIbCKOXO03SHUCTBEHHBIX yroauid. Cpeu OCHOBHBIX NMPHUYUH - HEBBIOJIHEHUE MEPONPUSATUI
10 COXPAHEHUIO M MOBBIIIEHHUIO TUIOA0POAUS 1T0YB, HECOOIIOIeHUE TIOPsi/IKa IPOBEICHHS ar-
POTEXHUYECKUX, arPOXUMUYECKHX, METMOPATUBHBIX, (PUTOCAHUTAPHBIX, HPOTUBOIPO3UOHHBIX
MEPOIIPUATHN, JUTUTEIBHOE HE HCIIOIb30BAHUE 3€MENb U JP., YTO B PE3yJbTaTe MPUBOIUT K
NoTepe NPOAYKTUBHOCTH LIEHHBIX 3€MEIb, 3apPACTaHUIO0 UX KYCTaPHUKOM, MAJIOLIEHHBIMH JIEC-
HBIMH HacakJICHUSIMH, a TAK)KE€ COPHBIMU U KapaHTHUHHBIMHU PACTEHUSIMH WU K Jerpaialiu.

IIpuBeeHHBIE B HaIlEM HUCCIENOBAaHUU JJaHHBIC, CBUJETEILCTBYIOT O HEYIOBJIETBO-
PUTEIBHOM COCTOSIHUHU JIEJ CBSI3aHHBIX C COXpaHEHHEM 0c0o00 IIEHHOM KaTeropuu 3emenb. B
TaKOM CUTyallud BO3PACTAET pOJIb NIPAaBOBOIO MEXaHWU3Ma PALMOHAIBHOIO HMCIIOJIb30BAHUA,
OXpaHBbI 3€MENb CEIbCKOX03AMCTBEHHOTO HA3HAYEHUS M OCYIIECTBIEHUE TOCYIAPCTBEHHOIO
3€MEJIBHOT0 HaJ[30pa Kak 3JIEMEHTa MEXaHU3Ma yIpaBieHus [ 8].

Ha ocHoBanuu pa3paGoTaHHBIX OCHOBHBIX MOJIOKEHUH, N3JI0KEHHBIX B JaHHOW pado-
T€, MOKHO CENATh CIEAYIOLIUE BBIBOJBL:

- paumoHanbHOe U 3(pPEKTUBHOE UCIIOIB30BAHKE, OXpaHa 3€MENIbHBIX PECYPCOB B 3HA-
YUTEJILHOW CTEIIEHU 3aBUCUT OT HAJIMUYUS U COBEPIICHCTBOBAHUS 3€MEJIIBHOIO HAA30pa U 3€-
MEJFHOTO 3aKOHOJaTeNnbcTBa Poccuiickoit deneparnuu. B cBsi3u ¢ 3TUM, BUAUTCS HEOOXOIU-
MBIM YJIYYIIUTh Ka4eCTBO U 3PPEKTUBHOCTh rOCYJAPCTBEHHOIO 3€MENIbHOTO HAA30pa U MY-
HULATIAIIEHOTO KOHTPOJIS;
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- OOJIbIIIOE 3HAYEHHE MMEIOT BOIPOCHI OPraHU3alUU PAOHAIBHOTO HCHOJIb30BAHUS
3eMeNb CEIbCKOXO03SIICTBEHHOIO Ha3HAUEHUs, KOTOPBIE HE YpPEryJupoBaHbl HA 3aKOHOAATENb-
HOM YpOBHE, a IpoOesbl B MPABOBBIX HOPMAX, SIBJISIOTCS MPUYMHOM TOTO, YTO MpeaycMaTpu-
BAIOLIME€ OCHOBAaHUS IIPEKPAILICHUS IPaB Ha 3eMEJIbHbIE YYACTKH, HA IIPAKTUKE HE MPUMEHSIOT-
cs1. HeoOxoanmMo ocyiiecTBUTh MEPHI 0 COBEPILICHCTBOBAHUIO 3aKOHOIATEIbHOM 0a3bl;

- HEJIOCTAaTOYHO MCCIIEJIOBAHbI MPOOIEMbI W3THIIHETO TyOIUpOBaHUs (PYHKIMI U TIOTHOMO-
YHI TOCYIapCTBEHHBIX OPraHOB B cpepe HCIONb30BAHUS  OXPAHbI 3eMeJlb CEJILCKOX035IHCTBEHHOTO
Ha3HAYCHUsI, IPUBOJIAILIE K CHYXKEHUIO 3((QEKTUBHOCTH pabOThI CHCTEMBI YIIPABIICHHUSI.

37O UL HECKOJBKO HAIIMX OOOOIIAIOIIMX BHIBOJIOB HA OCHOBAHMU aHaiM3a 3(pdexTun-
HocTH DPaboThl ynpasienus: Poccenbxo3namzopa. Vcronb3ys 1aHHbIe TOI0BOM OTYETHOCTH YIIpaB-
nenust Poccenbxo3nanzopa HaMu chOpMyIHUPOBAIIN CIIEAYIOLIHE MPEAIOKEH s, KOTOpbIe Hallpas-
JICHBl Ha MOBBIIICHUE Y(DPEKTUBHOCTH MPOBOIUMBIX MEPOIIPUSTHHN 110 MPHUBJICYCHUIO HAPYIITUTE-
JIel K OTBETCTBEHHOCTH 3a HECOOJTIOICHUE TPeOOBaHMI 3eMEeJIBHOTO 3aKoHoIarenbeTBa [11]:

- Ui yAy4IIeHUs KadecTBa M 3((HEKTHBHOCTH TOCYIapCTBEHHOTO 3€MEIHHOTO HA/I30-
pa HEoOXOAMMO OCYIIECTBISTh IJIAHHPOBAHHE KOHTPOJIBHBIX HAT30PHBIX MEPONPHUITHHA C
ydeToM (aKkTOpPOB PHCKA MPUUMHEHUS Bpea OKPYKaIolIel cpee;

- HeOOXOAMMO HAIETUTh PoccenbX03Haa30p MOTHOMOYHUSMU MO OOPALIICHHUIO B CYIIbI C
MCKOBBIMU TPEOOBAHUAMH O MPUHYIUTEILHOM HCIIOTHEHUS BBIIAHHBIX MPEINUCAHUN U T10-
HY>KJICHUH YCTPAaHEHUs paHee BBISBICHHBIX HAPYIICHUM, 3TO MO3BOJIMUIIO Obl COKPATUThH KOJIH-
YECTBO HapYyLIEHUI 3eMeIbHOI0 3aKOHOJATENIbCTBA U YBEJIUYUTH BBOAUMBIX B CEIbCKOXO035ii-
CTBEHHBI O0OpPOT HAPYIICHHBIX ILIOIIAICH;

- JUIsl TPaMOTHOI'O IIPOBEJEHUS POBEPOK HEOOXOAMMO OCHAIIEHUE MHCIIEKTOPOB BbI-
COKOTOYHBIM oOopynoBanueM (GPS cranmusmu u taxeomerpamu u 1p.). Mcmonb3oBaTh B
KOHTPOJIbHO-HAI30PHON JIEATETLHOCTH OCCIUIOTHBIE JIETATEIbHBIC alIapaThl, KaK CUCTEMY
JTUCTAHIIMOHHOTO KOHTPOJS MpU OOCIEIOBAaHUU TPYAHOAOCTYIHBIX 3€MENbHBIX YYacCTKOB.
DTO MO3BOJUT CYIIECTBEHHO IMOBBICUTH 3()(HEKTUBHOCTH 3€MENLHOTO HA/A30pa, YMEHBIIHUTH
B3aMMOJICHCTBHE C TPOBEPSAEMBIMU JIMIIAMU U CHU3UTH KOPPYIIIMOHHBIE PUCKH;

- HEOOXO0IMMO TPOopadboTaTh BOMPOC O MOPSIKE MPUBJICUCHHS] HEOOXOIUMBIX CIeIra-
JIMCTOB HKCIIEPTHBIX OpraHu3aluil JUisl IPOBEICHUS MEPONPUATHI 1O 3€eMEIbHOMY HaA30py C
LEJIbI0 COCTaBJICHNUs 0OBbEKTUBHOIO 3aKJIFOUEHUS O ITPaBOHAPYILICHUH;

- C LIeJIbI0 MOBBILICHUS MPO(PECCHOHATBHOTO YPOBHSI FOCYJapCTBEHHBIX MHCIIEKTOPOB
B 00JIaCTH PaLlMOHAIIBHOTO MCIOJIb30BAaHUS U OXpaHbl 3eMeb HEOOXOJUMO PEryJsSpHO MpO-
BOJUTH OOydYaroliye MporpaMMbl, Kypchl MpodeccCHOHaNbHOM MOATOTOBKH, pa3pabaThiBaTh
COOTBETCTBYIOILIME METOUYECKHE PEKOMEHAALINN;

- JUIsl ynydiieHus: KadecTBa U 3((EKTUBHOCTH Haa30pa HEOOXOIUMO yBEIUYEHHE
YHUCJIEHHOCTU MHCIIEKTOPCKOIO0 COCTaBa OTBEYAIOLIMX 33 UCIOJIb30BAHUE U OXPaHy 3€MElb, C
YY4ETOM IUIOIIAJIN 3€MEJb CEIbCKOXO3MCTBEHHOr0 Ha3HA4YeHMsI Ha TeppUTOpUH BopoHex-
CKOH 00J1acT, MPUXOIAIINXCS HA COTPYAHUKA;

- TpeOyeTcsl YKpEnuTh B3aUMOJICHCTBUE C OpraHaMU OCYLIECTBIISIOMINX MYHHUIIUITIAI b-
HBIN 3eMeIbHBIA KOHTPOJIb [15];

- UCIOJIb30BaHUE 3€MENIb HEBO3MOKHO 0€3 MPUMEHEHUsI XUMUYECKUX CPEJCTB, B CBSI-
34, ¢ ueM Poccenbxo3Haa30py, 11e1ecoo0pa3Ho J1eIerupoBaTh NOJTHOMOYHS 10 OCYIIECTBIIE-
HUIO KOHTPOJIS 32 O€30MaCHBIM OOpAIIEHUEM C TTeCTUIIMIAMHA U arpOXUMHUKATaAMHU;

- HEO0OXOMMO 3aKOHOJATENILHO ONpPENENUTh OMH (hereparbHblil OpraH MCHOJHUTEIbHON
BracTH B Jmie Poccenbxo3Haa3opa, moja KOHTPoIeM, KOTOporo OyayT Bce 3eMIIH, a TIOJTHOMOUHS 0
OCYILIECTBIIEHUIO CMELMAIBHOIO HA/130pa HA PA3HBIX KATErOPHSX 3€MENb PA3/IENMTh MEXKTYy COOTBET-
CTBYIOIIMMH MOAPA3EIECHUSIMU 3TOI0 OpraHa. 10 B pa3bl COKPATHUT 3aTpaThl U YIPOCTUT TEXHOJIO-
TUH U TIPOLIETYPbI, KOTOPBIE CO3aTyT YCIOBHUS IS OCYILECTBIEHUS 3 PEKTUBHOTO KOHTpOos [12];

- HeobxonuMo BHeceHue nomnpaBok B KoAIl P® B wactu yxecrouenus mrpadHbIX
CaHKIIMI 3a HapyIIEHHWE 3€MEIbHOTO 3aKOHOJATENbCTBA M YBEJIMYEHHS] CPOKOB JIaBHOCTHU
NPUBJICYEHHUS] K aJMHHHUCTPATUBHONW OTBETCTBEHHOCTH. B TeueHHe ABYXMECSYHOTO CpoKa
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MPaBOHAPYUIUTENb HAXOAMUT CHOCOOBI HE MPUCYTCTBOBATH MPU PACCMOTPEHUU JeNia BCIIE-
CTBHE OOBEKTHBHBIX MPUUYMH. B pesynbraTe Mo 1einaM MpUHUMAIOTCS PEIIeHUs O MpeKpalie-
HUU JIeJIa B BU1Y HCT€YEHUS] CPOKOB JIaBHOCTH;

- Ha 3aKOHOJIaTEJIbHOM YpPOBHE 3aKpENUTh MOHATHE U MpaBUja O PAalMOHAJIbHOM HC-
MI0JIb30BAHUHU 3€MEIIb CEIIbCKOXO03AMCTBEHHBIX 3eMelb [8];

- pazpaboTaTh Hay4YHO-OOOCHOBAHHBIE PEKOMEHIANHU MO (PPEKTUBHOMY HX PaIUO-
HAJILHOMY UCIOJIb30BaHUIO C YUETOM PETHOHATIBHBIX OCOOEHHOCTEH U B 3aBUCUMOCTHU OT BU-
Jla YrOJuil BBECTH MHCTUTYT NAcHOPTU3ALMHU HA BCE 3€MJIM CEJIbCKOXO3SMCTBEHHOIO Ha3Ha-
YeHUsl, JAJIs 0OecleueHus yueTa CBeIeHUIH O COCTOSIHUU U CBOMCTBAX MX IMOYBBI, a TAKXKe IS
pa3pabOTKU JOJATOCPOYHOIO IIIAHUPOBAHUS MEPONPUATUIN 110 UCHOIb30BAHUIO U YIyUIIEHUIO
3eMeJib CeNIbCKOXO035IIICTBEHHOTO Ha3HAYCHHUS;

- B 3eMenbHOM Kojiekce Poccuiickoii @enepanuu ciieyeT yCTaHOBUTh OCHOBHBIE KpU-
TEpUM HEPAlMOHAIBLHOTO HUCIOJIb30BaHUSI 3€MENbHBIX YYacTKOB. Paciiuputh M JOIMOJHUTH
HepeyeHb KPUTEPUEB CYLIECTBEHHOI'O CHUKEHMSI IIJI0JIOPOINS;

- HE0OXOJMMO pPacCMOTPETh BOMPOC O BBEJCHUU JBMOTHONW HAOTOBOW CTaBKH
(0%) Ha mepuoa OCBOCHUS U BBEACHHS B MOJHOIEHHBIN CEIbCKOXO3IMCTBEHHBIH 000pOT
3a0pOIICHHBIX (HE UCHOJIb3YyEeMBbIX OoJiee 3 JEeT I MPOU3BOJACTBA CEIbCKOXO3SHCTBEH-
HOM MPOJYKIIMH) 3€MEJIbHBIX YYaCTKOB;

- B CBSI3U C OTCYTCTBHEM 3apErHCTPUPOBAHHBIX MEPBOHAYAIBHBIX JAHHBIX IO XUMHYE-
CKOMY COCTaBy IIOYB HEOOXO/IMMO, YCTaHOBUTH B IIPABOBBIX HOPMaXx JIjIsl BCEX 3€MJIEIIOb30BaTe-
nel 00s3aTeIbHOE MTPOBEICHHE TOYBEHHBIX 00CTIEIOBaHHA 3eMellb, COOMI0IEHHE HOPM U TIPaBUII
IPY WCMOJIb30BAHUU arpOXMMHUKATOB U NECTULUJIOB, IIPEACTABICHUE B YIIOJTHOMOYEHHBINH OpraH
CBelleHHs 00 HCIIOIb30BAaHUH arpOXMMHUKATOB M MECTUIMIIOB, O MPOBEICHHBIX MEIHMOPATUBHBIX
MEPOIIPUATHSIX U MEPOIIPUATHSIX 110 COAEPIKAHUIO 3ALUTHBIX JIECHBIX HACAKICHUH;

- HeOOXOIMMO COBEpIIIEHCTBOBATh MEXAHU3M OIpEAeeHHs yiiepOa, MyTeM BHECEHUS H3-
MEHEHHd B METOAMKY MCUMCIEHUSI pa3Mepa Bpela YTBEP)KICHHYHO NpUKa3oM MuHHCTEpCTBa
NPUPOJHBIX pecypcoB U 3konoruu Poccuiickoit ®enepannu ot 8 urosst 2010 rozma Ne 238, npuun-
HEHHOI'O B PE3yJIbTaTe MEXaHMUYECKOrO pa3pyLIeHUs! LETOCTHOCTH IUIOJOPOTHOIO CIIOS TIOYUBBI, ITYy-
TEeM JIOMOJTHEHHUS €€ HCUMCIIEHHEM B CTOMMOCTHOM (popMe pazMepa Bpe/ia 3a JaHHbIe HapyIIeHNS;

- KaK TOKa3bIBaeT MpaKTHKa MPOBEPOK, BO M30EKaHUE NMPUBIICUEHUS K aIMUHUCTpa-
TUBHOW OTBETCTBEHHOCTH 32 JJIMTENIPHOE HE MCIOJIb30BaHME 3E€MENbHBIX Y4YacTKOB, COO-
CTBEHHHUKH 3aKJIIOYalOT JJOTOBOpA Ha CPOK MEHEEe OJIHOTO I'0fa, B CBSI3U, C YEM MPOUCXOJUT
yacTas CMeHa MpaBoobiaiaTeneil 3eMeNbHbIX yuyacTKoB. [Ipu 3TOM y apeHiaTopa OTCyTCTBY-
€T CTUMYJI PallMOHAIBHOTO MCIIOIb30BaHMS 3€MEJb IO LEIEBOMY Ha3HAUEHUIO, TAKXKE MpPU
CPOKE apeH/bl MEHEE T0la IPOMBIIIIEHHBIE KOMIIAHUN HE UMEIOT BO3MOXHOCTH OIUIAYUBATh
paboThl MO PEKYJIbTUBAILIMM HAPYLICHHBIX 3€Mellb, CyMMa KOTOPBIX OIUIAYMBAETCS 3a TPH I'O-
J1a, B CBSI3U C ATMM BO3HHUKAET MpobiiemMa MpH OCYILECTBICHUHN rOCY1apCTBEHHOIO 3€MEIbHO-
ro Haja3opa. B cBs3M c BblllIe W3JI0XKEHHBIM, HEOOX0AUMO BHECTH M3MeHeHus B PDexnepaib-
HbIH 3aK0H OT 24.07.2002 N 101-®3 "O6 060poTe 3eMelb CENbCKOX035HCTBEHHOTO Ha3HAaYe-
HUA" B YaCTH YBEIMUYEHUS MUHUMAJIBHOTO CPOKA apeH/ bl CEIbCKOXO035HCTBEHHBIX 3€MEIIb [8];

- HEOOXO/IMMO COKPAaTHTh CPOK HEUCIIOIB30BAHUS 3€MEIbHBIX YYAaCTKOB U3 3€MEJIb Cellb-
CKOXO3SIICTBEHHOTO Ha3HAYEHHs, TI0 UCTEUECHUH KOTOPOTO TaKOH y4acTOK MOXKET OBITh B Cy/1e0-
HOM TIOpSAJIKE U3BAT Y COOCTBEHHMKA, C TPEX JET 10 0HOro roga. Cpok OCBOEHUS 3eMEJIbHOTO
y4yacTKa 1ejecoo0pa3Ho OnpeeNisaTh Ha ypoBHE cyOnekToB Poccuiickoit deneparum;

- IIPEIMETOM IPOBEPKU B paMKax OCYILECTBIICHUS 36MEIbHOIO HA/130pa SBJISIOTCS 3€MeNTb-
HBIE YYACTKHM HE3aBUCUMO OT MX KaTETOPUH U BUJIA Pa3pELLIEHHOTO UCIIOIb30BAHUS, B CBSI3U C 3TUM,
HEOOXOIMMO MCKITFOUMTh MX W3 MpeaMeTa peryaupoBanus degepabHOTO 3aK0oHA OT 26 aexadps
2008 roga Ne 294-®3 «O 3amuTe npas IOPUANUECKUX JIML M UHIUBUAYAIBHBIX IPEIIPHHUMATE-
JIeH [IPY OCYILECTBIICHUH IOCYIApCTBEHHOTO KOHTPOJIS (HaA30pa) M MyHULIUNAILHOTO KOHTPOJIS;

- OCYILECTBIISATh HAJ30pHBIE MEPONPUATHUS IyTeM MPOBEAEHUS MPO(UIAKTUIECKUX
Mep, C IeJIbI0 MPECeUeHusl HapyIIeHUH 3eMeIbHOT0 3aKOHOJaTeNIbCTBA, @ UMEHHO:
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- UHGOPMHUPOBATH TOJKOHTPOJIBHBIX CYOBEKTOB IO BOMPOCAM COONIOACHHUS 005S3aTeIbHBIX
Tp€6OBaHI/If/'I 110 UCII0JIB30BAHHIO U OXPAaHbI 3EMCJIb,
- IPOBOJUTH MYOJIMYHBIE MEPOIPUSATHS, KOTOPbIE HAlpaBlIeHbl HA MPEIOCTaBIeHNE HEO00XO0-
TUMOH HH(OpPMAIUH 110 BOIIpOcaM COOII0IeHUs 00s13aTeNbHBIX TpeOOBaHUH, Ha oOecTieueHne
HEIMOCPEJICTBEHHOTO B3aUMOACHCTBUSI KOHTPOJIHHO-HAA30PHBIX OPraHOB € MOJIKOHTPOIbHBIMU
cyobekTamu [15] ¢ mpumMeHeHreM 0030pa MPaKTUKH OCYIIECTBICHUS TOCYAapCTBEHHOTO 3€-
MEJBHOTO HAaJ30pa, C yKa3aHHWeM MpoOJieM X OCYILECTBICHHS, U Haubojiee 4acTo BCTpeya-
IOIIMXCS CIy4aeB HApYIIEHUH 3eMEIbHOTO 3aKOHO/IaTEeNIbCTBA,

- OCYILUECTBJISITh Pa3bCHUTENbHYIO U KOHCYJIbTAI[MOHHYIO paboTy, MOJArOTaBIMBAThH
PYKOBOJICTBA, KOMMEHTAPHH 10 COOJIIOICHUIO 00s13aTeNIbHBIX TPEOOBAHMIA,

- BBIJIaBaTh MPEAOCTEPEKEHUS O HETONMYCTUMOCTH HAPYIIECHHUS 3eMEIbHOI0 3aKOHO/1a-
TEJICTBA U BHEAPSATH B pabOTY MPOBEPOUHBIE JICTHI.

[IpakTuueckasi 3HaUMMOCTh MPEUIOKEHUH COCTOUT B TOM, YTO paccMaTpuBasi TOJIBKO
YacTh HEPEUICHHBIX BOIIPOCOB, OHU OYyIyT CIIOCOOCTBOBATh MOBBIMIEHUIO 3((eKTHBHOCTH
rOCyIapCTBEHHOTO 3€MEIbHOI0 Ha30pa B chepe MCIONB30BaHUS U OXPaHbl 3e€MeNb CEIbCKO-
XO03AHCTBEHHOI'0 Ha3HAUYEHUSI.
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ASSESSMENT AND PRINCIPAL DIRECTIONS OF IMPROVEMENT OF
THE OPERATIONAL EFFICIENCY OF STATE LAND SUPERVISION IN
THE VORONEZH REGION

State land supervision in the Russian Federation is entrusted on three main state ser-
vices, including the Federal Service for State Registration, Cadastral Records and Car-
tography (Rosreestr), the Federal Service for Veterinary and Phytosanitary Supervi-
sion (Rosselkhoznadzor) and the Federal Service for Supervision of Natural Resources
(Rosprirodonadzor). The main aim of their activities is to protect the land fund of the
Russian Federation and to increase the efficiency and rationality of its use. However,
only the Federal Service for Veterinary and Phytosanitary Supervision (Rosselkhoz-
nadzor) has the legal right to exercise land supervision in respect of agricultural lands.
This article analyzes the work of the employees of Federal Service for Veterinary and
Phytosanitary Supervision (Rosselkhoznadzor) in the Voronezh Region on the imple-
mentation of state control over the use of agricultural lands. The effectiveness of state
land supervision is significantly reduced due to the inability to practically apply the
developed criteria for reducing arable land fertility and environmental degradation.
The practice of withdrawal of unused land is difficult due to the lack of information
about the qualitative characteristics of land plots. Based on the analysis of specific in-
dicators of the work of the Department of the Federal Service for State Registration,
Cadastral Records and Cartography (Rosreestr) general conclusions were made and
specific proposals were presented to increase the effectiveness of decisions made.

Key words: activities of the Federal Service for Veterinary and Phytosanitary Supervi-
sion (Rosselkhoznadzor) in the VVoronezh region, inspections, detection of violations,
measures of efficiency, development of criteria.
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Boponexckuii rocy1apCTBEHHBIN TEXHUUECKUH YHUBEPCUTET

3ABUCUMOCTH KAJJACTPOBOM CTOUMOCTH OT PACUETA
IVIOIIAAHN 3BEMEJIBHOI'O YYACTKA

Paccmotpen Bompoc HeobxoaumocTH BBeneHust 3D kagactpa. PesynbTarsl skcnepu-
MEHTa I10Ka3aJld, YTO IPABWJIbHBIN pacyeT IUIOIIAAU 3€MEJIIBHOIO y4acTKa C y4eTOM
M3ruOOB €ro MOBEPXHOCTH, BIMSAET HA pa3Mep €ro KagacTpoBOW CTOMMOCTHU H, COOT-
BETCTBEHHO, pa3Mepa HaJI0roo0JI0KEHUSI.

Kitouessie cioa: 3D kagactp, KagacTpoBasi CTOMMOCTb, KaJaCTPOBBIN yUerT.

B Hacrosiiiee Bpemsi BaXKHOCTh TPaMOTHOTO M 3(pPEKTUBHOTO YIpaBIeHUS HEABMKH-
MOCTBIO OOYCIIOBJICHA TI00aNbHON ypOaHu3anued. KonmuecTBo TOpoJCKOTro HACEICHUS T10-
cTOsIHHO pacteT [3]. Ho orpaHn4eHHOCTh 3€MENIbHBIX PECYPCOB 3aCTABIISIET JIOJAEH CTPOUTH
MHOT'03TaXKHBIE 31aHUS, a TAK)KE BO3PACTAET LIEHHOCTh MOA3EMHOr0 CTpouTesbeTBa. OcoOeH-
HO TIOJI3EMHBIE O0OBEKTHI, TAKUE KaK CETb METPO, TPYOOIIPOBOAbI, TOHHEIH, SBISIOTCA HEOTb-
eMJIEMOH YacThIO TOpOJa U €ro HHPPACTPYKTYPHL. YiKe celdac CYIIECTBYIOT IMOA3EMHBIC TO-
poJia, y KOTOPBIX OOJBIIOE KOJUYECTBO Pa3IMYHBIX OOBEKTOB U CJIOXKHAs MH(PaCTPyKTypa
(manpumep, 1. Toponrto, Kananma). M3-3a pa3BuTHs TpaHCHOpTAa MPUXOIUTCS BO3BOAHTH
CJI0’KHBIE MHOTOYPOBHEBBIE Pa3BsI3KH, pa3BUBATh CETh METPO U HAJI3EMHOT'O TPAHCIIOPTA.

Bce 31aHus, 3eMenbHbIE YUaCTKH, a TAK)XKE BCE paHee MEPEUUCICHHOE, OTHOCST K 00b-
eKTaM HeIBMXHMMOCTH [7]. JIis MX y4yera M CIpaBeUIMBOTO HAJOTOOOJIOXKEHHUS B KaKJOH
CTpaHe BeIyT KaJacTPOBBIM YYeT, C MOMOILBIO KOTOPOIO COJAEPKUTCS Bcs MHGopMalus 000
BCEX TUIAX HEIBM>XUMOCTH [2, 3].

VY Kkaxa0i CTpaHbl CBOU ONpE/eNIEHHbIE MPUHIUIBI BEACHUS KaJacTpa, OJAHAKO, CXO-
JKECTBIO Ha MPOTSHKEHUM JOJITOro NEPUOAA BPEMEHU OCTaBAJIOCh IBYMEPHOE MPEICTABICHUE
U y4eT 00bEKTOB HEJBIKUMOCTHU [6]. DTOT MPUHIIMIT TIPEACTABJICHHUS] OCHOBAH HA TIPOCLIUPO-
BaHUM PAHUL] HEJBMKUMOCTHU 0€3 yuera ux koopauHatsl Z. K coxanenuio, TakuM criocoooM
HeNb35 KOPPEKTHO YYECTh TOPOACKUE CUTYAIlMH, MEPEUHUCICHHBIE BbIIIE, TOCKOJIBKY IIPOHUC-
XOJUT HAJIO’KEHHUE MPOEKIUI rpaHul] 00bEKTOB ApyT Ha Apyra [1, 4]. 13-3a uero HeBO3MOXKHO
MPOU3BECTU KaJacCTPOBBIA yUeT Takux 00beKTOB B popmare 2D. A Takke Hellb3s1 KOPPEKTHO
paccuMTaTh CTOMMOCTb HaJIOrooOJ0KEeHUs U3-3a PA3HOCTHU IUIOIIAAEH MOBEPXHOCTH 3eMellb-
HOTO y4JacTKa ¢ y4eToM U 0e3 penbeda.

Ceituac rnaBHOHU Lenbio BBeneHUs 3D kanmacTpa siBisieTcs mpenoTBpalleHHe Iepece-
YeHHs] 00BEKTOB, HAXOAAUINXCS HAa OJJHOM y4acTKe, IIPU MOCTaHOBKE Ha KaJacTPOBBIN yueT, a
TaK)Ke JJI PACIIMPEHHS] BO3MOYKHOCTENH CHUCTEMBI TOCYIaPCTBEHHOIO KaJacTpa HEIBUKHMO-
CTH, YBEIMUEHUSI HHOOPMATUBHOCTH U HATJISITHOCTH U YTOYHEHHSI KaacTPOBOW CTOMMOCTH U
HAJIOTOBOT'O 00JIOXKEHUS 3eMEJIbHBIX YYaCTKOB C YYETOM UX MEpernaaoB BICOT [5, 9].

Tepmun 3D kagactp MOXHO paccMaTpuBaTh Mo-pa3HoMy. KTo-TO OTHOCHT K 3TOMY
omnpenenenuto nonueiii 3D kagactp, copepkammii 00beMHbIe 0OBEKTHI HEABUKUMOCTH, KTO-
TO BCEro JIMIIb CYHIECTBYIOIIYIO CHUCTEMY KaJacTpPOBOTO yyeTa ¢ (pparMeHTaMH ONMUCAHUS
TPEXMEpPHOT0o BUAa 00BEKTOB.

CoBpeMeHHBIN KaJacTp C HEKOTOphIMU (parmMeHTamu 3D-kagactpa HasbBatoT 2D-
kazactpoM ¢ 3D-reramu. 310 03HAUAET, YTO K CYILECTBYIOLIEMY MOPSAKY PETUCTPALIMM IIPaB Ha
HEJIBI)KMMOE UMYIIECTBO J0OaBISIETCS] BOSMOXKHOCTh onricanus 00bekToB B 3D. To ecth, Takum
o0pazom, mpocto 106aBuTh K 2D-yuery 3D-ter B cBeneHust 00 00beKTax HEABMKUMOCTH. 3D-Ter
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HE YTO MHOE, KaK CChUIKA Ha FOPHIMYECKUI JTOKYMEHT WM YePTEeK, B KOTOPOM MpEICTaBICHA
3D-dpopma oobekTa. Takum 00pazom, 000 3eMENbHBIN y4acTOK, B Mpeeax KOTOPOro pacio-
JIO’KEHO HECKOJIBKO OOBEKTOB HEJBHKUMOCTH, MOYKHO OITHCATh 3TH 00beKTHI B 3D.

[Tox monueiM 3D-kamacTpom mozpasymeBaeTcs paselieHue IPOCTPaHCTBA Ha 00bEM-
HbIC YYaCTKH, Ha KOTOPBIE €CTh BO3MOXKHOCTh O(hOPMHUTH TPaBO COOCTBEHHOCTH. B naHHOM
ciydyae OOBEKT HEIBMKHUMOCTH, MPOXOJSAIIMN PETHUCTPAIMIO, MOXKET MMETh IUIOMAAb WU
o0beM, He coBnanaronmid ¢ ero 3D-rpaHuniamu, HarpuMep, u3-3a OXpaHHBIX 30H. Takke B
ATOM CIIydae rpaBa Ha 0OOBEKTHl HEABMKUMOCTH OIPENENAIOT He Ha MX TPaHUIIbl, a HAa OIpe-
JIeNICHHOE H3MEPEHHOE MPOCTPAHCTBO.

Jnst mokas3aTenabcTBa HEOOXOJMMOCTH MPABHIIBHOTO pacyueTa IUIOIAAN MOBEPXHOCTH
OBUIO TIPOM3BEICHO CpPaBHEHHE TpeX Hamboyiee PacHpOCTPAHEHHBIX MPOTPaMM, B KOTOPBIX
€CTh BO3MOXKHOCTh TOcTpoeHus 1udposoit Mozaenu penbeda: AutoCAD Civil 3D, ArcGis u
Credo Tomorpad.

AutoCAD Civil 3D siBnsieTcst Ha CeTOIHSIIHMI JeHb HAUMOLIHEHIIIM IIPOIYKTOM, B KOTO-
pOM cOOpaHO OrPOMHOE KOJIMYECTBO (DYHKIMI M BO3MOXHOCTeH. OJJHAKO HEKOTOpHIE BEIIU BCe-
TaKW Jierde u ObICTpee CIesaTh B AIbTEPHATUBHBIX MPOTpaMMax. ITO «axHUiIecOBa ISTay MPAKTH-
YECKU KaXKI0ro CIoKHOro komruiekca. C mpyroii croponbl, ecimi ocBouth AUtOCAD Civil 3D Ha
JIOBOJILHO BBICOKOM, MPO()ECCHOHATLHOM YPOBHE, TO BBIMTPHIII BO BPEMEHHU OY/IET OUYeBHICH.

AutoCAD Civil 3D mo3Bossier jierko u 0bIcTpo co3faaBath [IMP cyrectByroriero oobex-
Ta HEJBIKHUMOCTH, OCOOCHHO €CIIM JIEKTPOHHBIA TaXEOMETP MOIEPIKUBACT «OBICTPHIE KOJBI.

Taxxke AUtoOCAD sBnsieTcst emnie ¥ MOIIHON Cpelnol mporpaMmMupoBaHus. B Hell ecThb
BO3MOXKHOCTh TIPOTpaMMUpOBaHus Ha si3bike AutoLisp B cpene VisualLisp. Ona siBisiercst oT-
KPBITOW CHCTEMOM, YTO JaeT BO3MOXKHOCTb JIOTIOJHATh CTAaHIAPTHBIC CPEACTBA COOCTBEHHBI-
MU HapaboTkamu. OCHOBHOM s3BIK IporpamMMupoBanus B cpene AutoCad — AutoLisp (oauu
U3 JUAJIEKTOB S3bIKAa MPOTPaMMHpPOBaHMs BbICOKOro ypoBHs Common LISP), co3nmanmsiii B
1986 r. u sBIsIOIIMIiCS cCOOCTBEHHOW pa3paboTkoit kommanun Autodesk; LISP — ato cokpa-
menue ot LISting Processing (oOpaboTka cruckoB). AutoLisp oTHOCHTCS K (YHKIHMOHATb-
HBIM S3bIKaM MPOrPaMMHPOBAHUS, TaK KaK B OCHOBY TIOJIOKEHO MOHATHE QYHKIINH.

Taxoke BO BpeMs Mccie10BaHNs ObLIIO IPOBEIEHO CPAaBHEHUE Ka/laCTPOBOM CTOMMOCTH
3eMEeNIbHOT0 Y4acTKa U pa3Mepa Hajloroo0JI05KeHUs Ha HETo ¢ yueToM U 0e3 penbeda [8].

ITpu nmocTpoenuu 1udpoBoi MoaenH peiabeda ObUla paccuuTaHa IIIOIAAb TOBEPXHO-
CTH C YYETOM OTMETOK OTCHSTBIX TOUEK, KoTopas paBHa Si= 13589,86M°. ITpn mocTaHOBKe
y4JacTKa Ha KaJacTpPOBbII y4eT B CyLIECTBYIOIIEH CHCTEME rOCyAapCTBEHHOIO KajacTpa He-
JBHKUMOCTH €T0 TUIONIAIh paBHA S)y= 13349,86M2.

KanactpoBasi cTOMMOCTb COCTOUT U3 YAEIBHOIO MOKa3aTessl KaJacTpOBOIl CTOMMOCTH
U IUIOMIAaM yyacTKa. Tak Kak yJelbHBIH MOKa3aTellb KaJacTPOBOW CTOMMOCTH JIOBOJIBHO
TPYAHO BBIYHCIIHUTH, TO BBIPA3UM W3 M3BECTHBIX BEIIMYMH, NPUBEACHHBIX Ha IyOJMYHOW Ka-
nacTpoBoif kapre. [lociie HeCIOXKHBIX pacueToB MOITY4aeTcsl, 4TO YAEIbHBIN MOKa3aTelb Ka-
JACTPOBOM CTOMMOCTH paBeH 647,55.

CoOTBETCTBEHHO INpPHU y4eTe IMEepenazoB BHICOT B Mpeaesax 3eMeIbHOro yyacTka Ka-
JaCTpOBasi CTOMMOCTb Bo3pacTaeT Ha 154 932,82 pyOus.

ITpu pacuere pa3mepa Hajora Ha 3eMeJIbHBIM y4acTOK M3-3a U3MEHEHHUs KaJacTpOBOH
CTOMMOCTH OOBEKTa HEJBIKUMOCTH BHIHA pPa3HUIA B TOJYYCHHBIX BeNWYMHAX. Pa3zmep
HaJIOr000I0KeHHs yBenuuwics Ha 464,79 pyOinsi OTHOCUTENBHO pa3Mmepa Hajora 0e3 ydera
U3rHOO0B IMOBEPXHOCTH 3€MEIIBHOTO YJacTKa.

W3 naHHBIX pacyeToB MOXHO cJeNaTh BBIBOJ, YTO pacyeT IUIOMIAJN 3e€MEJbHBIX
YYaCTKOB HEOOXOJIMMO TMPOBOANTH C YIETOM M3THOOB €ro MOBEPXHOCTH. Tak Kak pa3mep Ka-
JIACTPOBOM CTOMMOCTH OJIHOTO M TOTO K€ 3€MEJIbHOIO Y4acTKa C y4eToM U 0e3 ero xapakre-
pHCTUK penbeda CymecTBeHHO pasnndaercsi. COOTBETCTBEHHO, OTIMYACTCS pa3Mep HaIoro-
00JI0KEeHUs Ha HETO.
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THE DEPENDENCE OF THE CADASTRAL VALUE OF THE
CALCULATION OF THE AREA OF LAND

The article discusses the need for the introduction of 3D cadastre. The results of the
experiment showed that the correct calculation of the land area, taking into account the
bends of its surface, affects the size of its cadastral value and, accordingly, the amount
of taxation.
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I'EOAE3UA U KAPTOI'PAD®UA
VK 528.41:551.43

BaneeBa M.B., crapumii npenogaBaresib
Boponexxckuii rocy1apcTBeHHBIH arpapHbIil YHUBEpCUTET nMeHH nMiieparopa llerpa |

K BOITPOCY O TOUHOCTH OMMOPHOM I'EOJE3UYECKOM CETH JJIsA
MOHUTOPHUHI'A HAHOPEJIBE®A AT'POJTAHAITAD®TOB

PaccmarpuBaeTcst co3iaHue IIaHOBO-BBICOTHOM OCHOBBI JUIS ITPOM3BOJICTBA a3pOhOTO
¥ Ha3eMHBIX CHEMOK IpH OTOOpakeHWHM HaHopenbeda. Llenpro paboThl sBisIETCS
OIpeICTICHUE HEOOXOJMMOM U JJOCTATOYHOH TOYHOCTH OIMOPHOW Ie0e3MYeCKOi CeTH
JUIT MOHUTOpPHHTa HaHopenbeda arponanmmadToB. Ha ocHOBe IOIMyCKOB JIEHCTBYIO-
[IUX WHCTPYKIUK IO CO3JAaHHUIO TOMOTPa@HUUECKUX IJIAHOB OBLIM PACCUUTAHBI MO-
IPEIIHOCTH KOOPIUHAT IYHKTOB M HEBSI3KU OMOPHBIX XOOB. C/IEJaH BBIBOM, YTO JUIS
CO3JIaHMsI TOMOTPaPUUECKHUX IUIAHOB TPU U3YYECHUH SPO3MOHHBIX MPOIECCOB HAHOPE-
nbeda arponaHamadTOB OMOPHAs MIAHOBO-BBICOTHAS CETh JIOJDKHA CO3/IaBAaThCS TEO-
JOJUTHBIM X0JI0M He junHHee 900 M, TOJUTOHOMETPHUECKUM XO/I0M 2 pa3psijia v HU-
BeJMpHBIM Xoa0M [V kitacca.

KitoueBbie cioBa: Tonorpaduyeckas CheMKa, ONMOpPHAs Te0JIe3UYecKas CeTh, HAHOPE-
need), arpojganamadT, TOYHOCTh KOOPAUHAT.

CoBpeMEHHOE pa3BUTHE MHPOBOTO 3eMIICIICIHNS HAMPABICHO HAa YCTOWYUBYIO IPO-
CTPAaHCTBEHHYIO OpPTaHM3AIUI0 MPHUPOAONOIB30BaHUsA, JAaHAMAPTHOW 3KOJOTHH U OXpaHy
npupoasl. JlJis paliMOHATIBHOTO MCIOJIB30BAHUS 3€MeIbh HEOOXO0IMMO JaHaIadTHOE TIIaHU-
poBaHMe C coxpaHeHHeM (YHKIUH arporanamadpToB kak 3(h(HEeKTUBHONW CHCTEMBI TPOU3BO/-
CTBa. AHANIM3 CUTYallUH U pa3pabOTKa MEPONPUITHI PUPOIOTIONH30BAHUS JIJIST YCTOMYUBOTO
pa3BUTHUS TEPPUTOPUH CIIOCOOCTBYET 3aIIMTE MOYB OT IPO3UU, PA3BUTHS OBPAKHO-0ATOUHON
CEeTH, JIeTpaJlalluy MMOYBEHHOTO TTOKPOBA CEMbCKOXO3SIMCTBEHHBIX YIOJIUM BCIIEICTBUE BBHIMBbI-
BaHMS [UIOJOPOIHBIX CIIOEB MTOYB MPH CTOKE JIMBHEBBIX U Tajbix Box [15, 16, 17, 18]. ITpoek-
TUPOBAHUE MEPOIPUATUN MO 3aIIUTE 3€MENb OT APO3HMOHHBIX MPOIECCOB MPOU3BOJIUTCS Ha
OCHOBE JTJaHHBIX MOHHTOPHHTA TEPPUTOPUHU MOCPEACTBOM H3YUYECHHs KapTorpaduyecKkux ma-
TEPUAJIOB TOJIYYSHHBIX B PE3yibTaTe I'e0JIe3MNYECKUX CheMOK penbeda [1, 2, 3, 5, 12]. Tax
KaK HadalbHbIMH TudhepeHInpyeMbIME pelibeooOpa3yromMu HEPOBHOCTSIMHA 3€MHOM TMO-
BEPXHOCTH SIBJISIETCSI MEJIbUANIIIUE JIEMEHTHI peibeda ¢ MaJbIMUA MO TUIONIAId KOHTYpaMH
COCTaBISIOLUIUMHU HaHOpeNnbed, To A 0ojiee TOUHOTO €ro 0TOOpaKeHHsI HEOOXOAUMBI TUTaHbI
kpynHbIx MacmTadoB 1:500 u 1:1000 ¢ BeicoTo# ceuenus penbeda 0,5 M wim 0,25 M, a ©HO-
raa u 0,10 m. KauectBo kapTorpaduueckux MaTepuaoB MOJYYEHHBIX B pe3ylbTaTe Ha3eM-
HBIX CHEMOK M a3p0(OTOCHEMOK 3aBHCHUT OT TOYHOCTH OTIOPHOW T'€OJI€3UYECKON CETU SIBIIS-
IOIIEHCs TUTAHOBO-BBICOTHOM OCHOBOM JijIst THX chemok [10, 11, 13, 14].

[enpro qaHHOW PabOTHI ABIAETCS ONMpeaeIeHUE HEOOXOUMOM U TOCTATOYHON TOYHO-
CTH OTIOPHOM Te0Ae3NUECKON CETH JJIsI MOHUTOPHHTA HaHOpebeda arposanamadToB.

MeTobl ¥ TOYHOCTH MPEACTOSAIICH TOmorpadUuecKoil CheMKH ONPeAesoTes Tpedo-
BaHUSMU UHCTPYKIUHI B 3aBUCUMOCTH OT MaciiTaba cbemk [10, 11].

K manoBoif reome3nueckoil OCHOBE TOMOTPaHUUECKUX CHEMOK OTHOCSTCS IMYHKTHI
['ocynapcTtBeHHOM reoqie3nyeckoit cetu 1, 2, 3 u 4 KIaccoB, Teo/Ie3NYECKUX CETEW MECTHOTO
3Ha4YeHUs | ¥ 2 pa3psioB U TOUKH ChEMOYHBIX CETEH, K BICOTHOM - pernepbl U Mapku ['ocy-
napcrBeHHON HuBenupHoM cetH I, 11, III, IV knaccoB, BEICOTBI KOTOPBIX ONPEIEIEHBI T€OMET-
pudecknuM HuBenupoBaHueM. [Ipu cheMkax ¢ BhICOTaMH ceueHus penbeda uepe3 2 U 5 M B
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KayeCTBE BBICOTHON OCHOBBI MOT'YT HCIIOJb30BAThCS MMYHKTHI, BEICOTHI KOTOPBIX OMPEIEICHbI
TPUTOHOMETPUUYECKUM HUBEIMPOBAHUEM.

[Ipu pa3BuUTHH ONOPHOM CETH CHEMOYHOIO OOOCHOBAHHSI OTHOCUTEIHHO ONMKaNIINX
MYHKTOB T€0JC3UYECKUX CETeH OOJbIIeH TOYHOCTH CPEAHHE OIMIMOKHU TOJOXKEHUS IyHKTOB B
m1aHe He JoJKHBI npeBbimath 0,1 - 0,15 MM B macmrabe miana, 1/10 BBICOTBI ceUeHUS peilb-
eda mo BeicoTe. Tak ke omopHas reoje3ndecKkas CeTb MOXKET OBITh pa3BUTA JIOKAIBHO HA
POOJIEMHBIX MOJIBEP)KEHHBIX 3PO3UEH TEPPUTOPHSIX.

Tak kak menkomacitabubie kKapThl 1:10000 — 1:25000, nuMeroT HU3KYIO TpadUIECKYIO
TOYHOCTb M OOJIBIIIYIO BBICOTY CEUEHUSI HE MeHee 2,5 M, OHU OTOOPaXKaIOT SIPKO BhIPAKEHHbBIE
dbopMbI penbeda BIATUHBI, JOMUHBI, OBparu. |Jis pemieHusl OTIASNbHBIX 3a7ad, W3YYCHHUS
9PO3HOHHBIX MPOIECCOB HaHopenbeda arpoiaHAmagdToB, [EIeCO0Opa3HO HCIOJIB30BATh
KpYIHOMAacCIITaOHBIE IJIaHbI ¢ XOpouIo yuTaeMbIM peibedom 1:2000 - 1:500 ¢ BricoTOI ceve-
Husa penbeda 0,5 m, 0,25 M. MakcumanbHas rpaguyeckas TOYHOCTh ITHX IJIAHOB JIOJDKHA
obiTh HEe Xyke 0,10 M B mane. IloneBoit arponanamadT ¢ pacceUBAIOIMMHU BOJAOCOOpaMU
HaHOpenbeda, XapakTepu3yeTcsl HeOONbIIMMHU yriaMH HakioHa 1° - 3°, mo3ToMy B 3TOM CIIy-
Yae BbICOTa ceueHHs penbeda MoxkeT ObITh BeiOpana 0,10 M. CpeaHue ommoOKN CheMKHU peilb-
eda OTHOCUTENIBHO ONIKANIIUX TOYEK Ie0/Ie3MYecKOro OOOCHOBAHMS HE JIOJDKHBI MPEBBI-
[1aTh 10 BBICOTE 1/4 - MPUHATOMN BBICOTHI CEUCHHSI pebeda, OTCIOa TIOTPEITHOCTD BHICOT ITH-
KETOB He JoJbkHa npeBbimath 0,12 M, 0,06 m u 0,025 m coorBeTcTBeHHO [2, 3, 10, 11].

CornacHo TpeOOBaHUSAM TPEIBSIBISIEMBIM, K HauOOJIee TOYHBIM TOMOrpadUIECKUM
wianaMm maciutada 1:500 U 10myCTUMBIM MOTPEIIHOCTSIM ChEMKH, PACCMOTPUM CIIOCOOBI U
TOYHOCTB TIOCTPOCHHMSI TNITAHOBO-BBICOTHOTO CheMOUYHOTro o0ocHoBanus [10, 11].

PaccunraB o uzBectHoi dopmyne (1) TOYHOCTH MIAHOBOT'O MECTOIOJIOKEHUS MPe-
METOB M KOHTYPOB MECTHOCTH C YETKUMHU OUYEPTAHUSIMU OTHOCUTEIBHO ONMKAMIIUX TOYEK
CHEMOYHOIO0 OOOCHOBAHUS MOJYYHUM, YTO C TOMOIIBIO TEXHHYECKOTO TEOJ0JIUTAa MOXKHO

ONpPEAEIUTh KOOPAUHATHI MUKETOB ¢ norpemHocTbio 0,030 M, a 37€KTPOHHBIM TaXEOMETPOM
0,006 m [5, 6,7, 8, 19].

(1)

rac Gr - HOTPCIIHOCTE KOOPAWHAT NMHUKETHBIX TOYCK, O-S — INOIrp€IIHOCTb U3MEPC-

HUA 1UH, O g - MOTPEIIHOCTU H3MEPSEMBIX YIJIOB, S — PACCTOSHMS OT OTIOPHOTO ITYHKTA JI0

MUKETA.

Hcxons u3 rpapuyeckoit Tounoctu 1:500 macmtada 0,10 M, morpenrHocTs KOOpAUHAT
IIYHKTOB ONOPHOM CETH HE JOJKHA MpeBbIaTh npu cbeMku TeogoautoM 0,070 M u 0,094 m
3JICKTPOHHBIM TaxeoMeTpoM [4, 7, 8, 9].

PaccMoTpuM pacueT TOYHOCTH KOOpPJHMHAT NYyHKTOB B cJ1a0OM MecTe TpaBepCHOIO

OIIOpHOI'0 X044 0e3 y4€Ta BIIMAHUA UCXOOHBIX NAHHBIX, UCIIOJIb3Y (I)OpMYJ'Iy (2)

o, [N+3) ?
o = | 222 4] TN )
r 8p 3 2

rie O, — TOTrPElIHOCTh KOOPJUHAT MYHKTOB B cmabom Mecte onopHoro xoma, N —

KOJIMYECTBO CTOPOH X071, L - MpOTsHKEHHOCTH OMOPHOTO XO0/1a.

B pacuerax ucnonb3zyem 10nyCTUMbIE TOTPEIIHOCTH U3MEPEHUN U JJIMHBI B TEOLOJIAT-
HBIX Y MOJIMTOHOMETPUYECKHUX XOJaX. Pe3yabTaThl BHIMUCICHUN CpEeHEN KBaIpaTUYECKON TO-
TPEIIHOCTY KOOPJAMHAT ITyHKTOB YPaBHEHHOTO OTMIOPHOTO X0/1a MPe/ICTaBlIeHbI B Ta0uIe 1.
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Tabnuma 1 - [TorpenmrHoCTs KOOPIMHAT MYHKTOB OTIOPHBIX XOJI0B

ToUHOCTE 13- TouHOCTH Cpenusis KBagpaTUyecKas
WU3MEPCHHUS MTOTPENTHOCTH KOOPIUHAT
Omnopuas cers| MEPCHIA YI= paccTosHuit Ké):;/;q;; T,\]lm X{fi:}fﬁd ITyHKTOB YPaBHEHHOTO
108 O p , CeK. o5, M OIMOPHOIO X0/a O, , M
30 0,02 4 600 0,039
30 0,02 6 900 0,068
TeomoMuTHBIN 30 0,02 8 1200 0,075
XOJT 30 0,02 12 1800 0,081
30 0,02 12 2000 0,166
30 0,02 26 4000 0,114
IToauronomer-
PUYCCKUI XOJT 10 0,005 15 3000 0,046
2 pa3psiza
ITomuronomer-
PUYECKHN X0/ 5 0,005 15 5000 0,038
1 pazpsina

AHanM3upys NOTYyYEHHBIE PE3YJIbTaThl MOXKHO CIENATh BBIBOJ, YTO IJIAHOBAs OCHOBA IS
chbeMkH Macmrada 1:500 moxker OBITH CO3/1aHa TEOMOIUTHBIM X0A0M He JiuuHHee 900 M uiu 110-
JUTOHOMETPUYECKUM XOJIOM 2 pa3psiia MAKCUMAJIbHO JIOIMYCTUMOM JUTMHHBI OTJIEIBHOIO X0/a.

BricoTHOE cheMOYHOE 000CHOBAHHUE JOKHO OBITh CO3aHO C TAKOM TOYHOCTBIO, YTO-
OBI MMOTPEIIHOCTH B3aMMHOTO TIOJIOKCHHS CTAHIIUH 10 BBICOTE OBLIM Majbl 10 CPABHEHHUIO C
MOTPEITHOCTHIO OMPEIETCHUsI BHICOT MUKETOB. COrIAaCHO MHCTPYKLUM OMOPHAsT HUBEITUPHAs
ceThb s ceuenus penbeda 0,5 m, 0,25 m u 0,10 M co3zmaeTcs METOI0M T€OMETPUUIECKOTO HHU-
BEIIMPOBAHUS, & JOMYCTUMBIE JUTMHBI XOJ0B M HEBSA3KU 3aBUCST OT BBICOTHI CEUCHUS pelibeda.
JomycTtuMble 1 MakCUMaJIbHbIE HEBSI3KM HUBEIMPHBIX X010B III, IV knacca u texHuueckoro
HUBEJIMPOBAHUS MOKa3aHbl B TabmuIe 2.

Ta6Jmua 2- HOHYCTI/IMBIG N MaKCUMaJIbHO BO3MOYKHBIC HCBA3SKHW HUBCIMPHBIX XOJ10B

Bricora [TorpemHocth [TorpemHocts ITorpeurHocTs
Honyctumele | JomycTumblie
ceuyeHust HUBEIUPHOTO HUBEIMPHOTO X0/la TEXHUYe-
JUTMHBI XOJIOB | HEBSI3KHU XO-
penbe- xoxa IlI kimacca, xoma IV kmacca, CKOIr'0O HUBEJIH-
L, xm JIOB, M
da, M M M pOBaHMS, M
0,5 8 0,140 0,028 0,057 0,141
0,25 2 0,080 0,014 0,028 0,071
0,10 1 0,030 0,010 0,020 0,050

AHanu3upys AONMYCTUMBIE IO MHCTPYKLUU HEBSA3KHU, 3aBUCALINE OT BBICOTHI CEUEHUS
penbeda U JAOMYCTHMbIE HEBA3KH HUBEIHMPHBIX XOJ0B Pa3HOro Kijacca TOYHOCTH, CIENYeET,
YTO JJI CheMKHU HaHopesbeda J0CTaTOYHO TOYHOCTH HUBETUpHOTro xoAa [V knacca.

W3 BbIlIEe CKa3aHHOTO MOXKHO CJeNIaTh BBIBOJ, YTO JUISL CO3JIaHHS TOMOTpaduuYecKUx
IUIAHOB TIPM M3YYE€HUH SPO3HOHHBIX IPOLECCOB HaHOpenbe(da arponaHgmadToB OMOpHas
IUIAHOBO-BBICOTHAS CETh JOJDKHA CO34AaBaThCsl TEOAOIMTHBIM X0A0M He jinuHHee 900 M, mo-
JUTOHOMETPUYECKUM XOJIOM 2 pa3psiia U HUBEIUPHBIM xo10M IV kiacca.
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Vaneeva M.V., Senior Lecturer
Voronezh State Agrarian University named after Emperor Peter the Great

TO THE QUESTION ABOUT THE ACCURACY OF THE GEODETIC
NETWORK FOR MONITORING OF NANORELIEF OF
AGROLANDSCAPES

The article deals with the creation of planning and high-altitude basis for the production
of aerial and ground surveys when displaying nanorelief. The aim of the work is to de-
termine the necessary and sufficient accuracy of the geodetic reference network for
monitoring the nanorelief of agricultural landscapes. Based on the tolerances of the cur-
rent instructions for the creation of topographic plans, errors of coordinates of points and
the discrepancy of the support moves were calculated. The conclusion is that the crea-
tion of topographic maps in the study of erosion processes of the nano-relief landscape
support horizontal and vertical network should be established traverse is no longer than
900 m, polygonometries course 2 level and a leveling course of class V.

Key words: topographic mapping, geodetic control network, the nanorelief, agroland-
scape, the coordinate precision of.
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ITomoB B.A., k. c.-X. H., IOLICHT
Bopucos IL.II.
Boponexckuil rocy1apCTBEHHbIM TEXHUYECKUI YHUBEPCUTET

T'EOJE3UYECKUE PABOTHI IPU CTPOUTEJIBCTBE BOJOOTBOJIHbIX
COOPYXEHUM

BonooTBoiHbIE COOpYKEHUS UTPAIOT HE MAJIOBAXKHYIO POJIb B CTPOUTENILCTBE HOBBIX J10-
pOT, TIOBBIIIAIOT O€30MMaCHOCTh MEPEIBIKEHHS IO JIOPOTe U JOITOBEYHOCTH JOPOKHOTO
nokpbITUsA. Ha TaHHBIE MOMEHT B I€0JIe3MYECKUX OT/IENaX CTPOUTENILHBIX OpraHU3allHii
UMeeTcst OOJIBIIIOE KOJIMYECTBO COBPEMEHHBIX MPHUOOPOB, C TIOMOIIBI0 KOTOPHIX MOXKHO
MPOU3BECTH YCTPONUCTBO BOJAOOTBOAHBIX COOPYKEHUH OBICTPO M C BBICOKOH TOYHOCTHIO,
TaKUX KaK AJIEKTPOHHBIE TAXEOMETPbI, CIyTHUKOBBIE CTaHIMU U cucTeMbl 2D u 3D Huse-
mpoBanwst. [1o 3ol nmpuarHe qaHHas MpoodIeMa IOCTETICHHO U TUITAHOMEPHO pelIaeTcs 1
ocTaércst BOCTpEOOBAaHHBIM BHJIOM WH)KEHEPHO-TEOIC3UICCKUX PaOoT.

KitoueBbie cioBa: cuctembl HUBenupoBaHus, 3D-monemu, TIN-Momenu, cTpouTeb-
Hasl TCXHHUKA.

Hu onHO M3 COBpPEMEHHBIX CTPOUTENIBLCTB HE 00XOAMTCA 0e3 reoe3uuecKux pador.
OHu npenlecTByOT, CONPOBOXKIAIOT U 3aBEPILAIOT MPOIIECC CTPOUTEILCTBA, & TAKIKE 3EMIIe-
YCTPOUTETBHBIEC U KaJacTpoBbIe padoTHI [5, 9].

I'eonesnueckue pabOThl B CTPOUTENBCTBE, a TaKXKe IMPHU 3€MJIEYCTPOUTENIbHBIX U Ka-
JACTPOBBIX paboTax SBIAIOTCS HEOTHEMIIEMOM YacThIO TEXHOJIOTUYECKOTO MpoIlecca CTPOU-
TEJIbHOIO MPOU3BOJICTBA U MPU3BAHbI 00ECIIEUNTH BHINOJIHEHUE CTPOUTEIBHBIX PadOT MO pas-
MEILEHUIO U BO3BEIECHUIO O0BEKTOB B 00bEME U C TOYHOCTHIO, COOTBETCTBYIOLIUM I€OMETPH-
YECKUM MapaMeTpaM IPOEKTHON OKYMEHTAllUd, MOHUTOPUHIA U TPeOOBAHUSM HOPMAaTHB-
HBIX JOKYMEHTOB B 3TUX oTpacisx [4, 10].

CoOmoieHe TEOMETPUUECKUX MapaMETPOB NMPOEKTa 00bEKTa HEBHKUMOCTH, UHKEHEP-
HOT'O COOPY’KEHMSI U TOUHOCTb €r0 BO3BEACHUS SBIISIETCSI OCHOBHBIM U JKECTKMM YCJIOBHEM IIPU
mo0Oom ctpoutenscTse [11]. BeimonHenue jxe 3Toro yciaoBus 0e3 reoie3nueckux padboT B MpOeK-
TUPOBAaHUM U CTPOMUTEIHCTBE BOAOOTBOAHBIX COOPYKEHHUN HE MPEACTABISIETCS BO3MOXKHBIM U
HalpsIMYIO 3aBUCUT OT KQU€CTBa M TOYHOCTH BBIIOJIHEHUS T'€0JIE3UUECKUX n3MepeHui [1].

Lenbto maHHOW pabOTHI ABISETCS MPOBECTH 0030p U aHATU3 HAYYHON JTUTEpPATypHhI MO
TteMme «I'eone3nyeckue paboThl IPU CTPOUTETHCTBE BOJOOTBOIHBIX COOPYKEHHI.

JUig peanu3anny NOCTaBIEHHON €M HAMEYEHO PEUINTh CIEAYIOUINE 3a1auu:

1) u3yunuth HayuHylo JuTeparypy no teme «l'eoneznyeckue paboThl MpPU CTPOUTENb-
CTBE€ BOJJOOTBOJHBIX COOPYKEHHIT», & TAKIKE M0 TTOX0KUM TEMaM;

2) mpoaHaIU3upPOBATh HallIeHHbIE Hay4YHbI€ HCTOUYHUKH;

3) U3y4uTh MPOOIIEMBI, TOTHUMAEMbIEC B TAHHBIX HCTOYHHUKAX.

ABTOpHI B cBouX paborax ormedaroT [1, 7, 10], uTo cdepa AOPOKHOTO CTPOUTEITHCTBA
B TOCJIEJTHEE BpEeMs CTajia HMHTEHCHBHO Pa3BUBATHCS, MOBBIMIAIOTCS TPEOOBAHUS K TOYHOCTH
CTPOUTENIbCTBA, CTOAT BOMPOCHI MOBBIIIEHUS TPOU3BOJUTENILHOCTH CTPOUTENIBHBIX MAIIUH U
MOHIDKEHUE 3aTpaT. Hannume cucteM HUBENIMPOBaHUS TPeOyeTCs HE MPOCTO TaK, JAHHBIE Ta-
KHX CHUCTEM TO3BOJISIIOT YBEJIWYUBATH MTPOU3BOAUTEIILHOCTh TEXHUKHU (OYyIIb103€pOB, achaib-
TOYKJIaJYUKOB, aBTOTPEHIEPOB U IKCKABATOPOB), MOBBIIIAETCSI TOYHOCTh 00PabOTKH JOPOIK-
HOT'O OCHOBaHMsI (aBTOTpeiiepbl OCHAIIEHHbIE CUCTEMaMU CIIOCOOHBI CINIAaHUPOBATH JOPOXK-
HOE OCHOBAaHME C TOUHOCTHIO /10 1 cMm) [2].

B Harie Bpemsi OJHUMU U3 CaMbIX COBPEMEHHBIX CHCTEM aBTOMATHYECKOTO YIIPaBICHUS
TEXHUKOM SIBISIOTCS CUCTEMBI PACUET TUIAHOBOTO TMOJIOXKEHUS U BBICOTHI, B KOTOPBIX BBIIOJIHS-

98



ercst oTHocuTenbHO ciryTHUKOB (I'JIOHACC/GPS), HO 31€Ch e MOSBIISIOTCS BOIPOCHI T10 10~
BOJly TOYHOCTH pacuéroB cucTeM. [lJii MOBBIIEHUS TOYHOCTU B CHUCTEMbI HUBEIMPOBAHUS
BKJIIOYAETCS JIOTIOJIHUTENIbHAS TOUKa JJIsl pacuéToB - 0a30Bas CTaHLUS, KOTOpasl yCTaHABJIMBA-
€Tcs Ha TOYKAaX C M3BECTHBIMU KOOpJMHATAMH, HAIIpUMEpP Ha PUCYHKE | mpezacraBieHa cxema
paboThI CUCTEMBl HUBEIIMPOBAHUS, 3Ta cxema BkitodaeT B ce0s criytHUkd GPS u ['JIOHACC,
0a30BYI0 CTaHILIMIO, TEXHHUKY OCHAIIEHHYI0 CHUCTEMOM HMBEIMPOBAHMS, a TAKXKE IE0/Ie3MCTa
OCYILIECTBJIAIOLIETO KOHTPOJIb TOYHOCTU IUIAHUPOBKU OCHOBAHMS C HCIIOJIb30BAHUEM CITYTHH-
KOBOT0 000pynoBaHus. Taxke Hy)KHO OTMETHTb, YTO O/iHA 06a30Bast CTAHIIUS MOXKET 00ecreyu-
BaTh pabOTy BCEX CTPOUTENBHBIX MAIIMH HAa OJTHOM OOBEKTE, HE 3aBHCHMO OT Ha3HAUYEHUS U
KOJIMYECTBA OJHOBPEMEHHO pabotaromieil TexHukd. CTpoutenbHas TEXHHKA, 000pyIOBaHHAS
cUCTeMaMH HHMBEJIMPOBAHUS COCTUHSETCS CO CIyTHUKaMu (B cpenHeM 8-12) u 0a30BOM CTaH-
IMeH, B 9TOM CITy4ae CUCTEMBbI CIIOCOOHBI 00eCTIeUnTh TOYHOCTH JI0 | caHThMeTpa [7].

% CnyTHuk GPS Cnytuuk MMOHACC
/
N y / :
=111 \ VN
S= N St
N e / \ T —
N ey sz
S * . Husenwp ,” T
/\ bynsnosep \ pZL_1p/ fpeinep /)

Pucynok 1. Pabota 3D cuctembl HUBEIMPOBAHUS HA OCHOBE CITyTHUKOBBIX CUTHAJIOB

CyTb cuCTeMBbl HUBEMPOBAHMS 3aKIIFOYAETCS] B aBTOMATHU3AIIMK PaOOThl pabovero opraxa,
3a CYET YCTAaHOBKH JIATYMKOB MEPEMENICHUI U CIYTHUKOBBIX aHTEHH MPOM3BOISTCS ONpPEICICHUS
MECTOIIOJIOKEHUH TEXHUKU M PA00YMX OPraHOB, BIIOCIIECICTBUN paboUune OpraHbl KOOPAMHUPYIOTCS
OTHOCHTEILHO 3JICKTPOHHBIX TUIAHOB 3arPY’KEHHBIX B OOPTOBON KOMIbIOTEp [2, 7]. DTH cHCTEMBI
MOTYT HE TOJIbKO TTOBBICUThH TIPOU3BOAUTENLHOCTh M TOYHOCTh, HO M TIOBBICUTH SKOHOMHIO CTPOH-
TeNbHBIX MarepuaioB, ' CM, a Tak >ke MOHU3UTH TPeOOBaHHS K MACTEPCTBY OIEPaTOPOB.

OCHOBHBIMU TPOU3BOAUTENSIMA CHCTEM aBTOMATUYECKOTO YIPABICHUSI CTPOUTEITHLHOM
TEXHHUKO# sBIsiFOTCS Kommanuu Topcon, Sokkia, Trimble, Leica u Moba. Topcon u Sokkia ¢
2008 rona SBIAIOTCS OAHOW KOMIIAHUEH, PACIONIOKEHBI B SAIIOHUH, IPOU3BOIAT I€0I€3NYECKOE
000pyI0OBaHNE W CUCTEMbI HUBEIMPOBAHUS IS IMIMPOKOTO CIEKTPAa CTPOUTENHHON TEXHUKHU.
Kommanust Trimble pacnonokena B CIIIA, cnenmanu3upyercss Ha BBITYCKE T'€OJE3UYSCKOTO
000pyI0BaHMs, TaK)Ke BBITYCKAET CHCTEMbl HUBEIWPOBAHUS UIsI IIMPOKOTO CHEKTpa CTPOU-
TeTbHOU TeXHUKHU. Leica sBIseTcs mBEHIapCcKoi KOMITaHWEeH HaYMHABIICH CBOIO Pa0OTY C BBI-
mycka ()oToanmapaToB, Ha CETOAHSIIHUN JI€Hb 3aHUMAETCS BBIITYCKOM T'€0Ie3UNIECKOTr0 000py-
JIOBaHMS U CUCTEM HUBEIUpOBaHus. bputanckas kommanus Moba pou3BOIUT CUCTEMBI HUBE-
JMPOBAHUS B OCHOBHOM JIJISl TAKOM TEXHUKHU KaK acPabTOYKIATIMKUA U SKCKABATOPHI.

HecoBepiieHCTBO KOHCTPYKIIMA OTEUECTBEHHBIX aBTOTPEUIEPOB MPUBOAUT K yXYII-
[IEHUIO TOYHOCTH 00paOOTKM OCHOBAaHWM MPUMEPHO Ha CAHTUMETP, YTO B CYMME C TOTpPEIIl-
HOCTBIO CUCTE€MbI HUBEJIMPOBAHUS JOBOJIBHO CHJIBHO CKa3bIBAETCA HA YKOHOMHHM MaTEpPHaIOB
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(crcTeMBbl HUBETMPOBAHUS OOBIYHO MMPUMEHSFOTCS TIPU BBICOKUX 00BbEMax paboT), Takke yjaa-
JIeHre OT 0a30BOI CTAHIIUU YXYAIIACT TOYHOCTh, HA YJAJIGHUU aBTOTpeiiiepa B 5 KM oT 6a3o-
BOM CTaHIIMM BO3MOKHO YXYJIIEHHWE TOYHOCTHU JOPOKHON OJEXK[bl B HECKOJIbKO CAHTUMET-
pOB (MpU HATUYUK OOJBIIOTO KOJWYECTBA MTOMEX BO3MOXKHO YXY/IICHHE TOYHOCTH). B naH-
HOM CJlyyae MOTpeOUTeNsl HHTEPECYIOT HAUBBICIINE OKA3aTeld TOYHOCTH 00pabOTKU OCHO-
BaHUM, OTEUECTBEHHAs! TEXHUKA B 9TOM II0Ka3aTelle POUTPBIBAET CBOUM MHOCTPAHHBIM KOH-
KypeHTaM, UMEHHO U3-3a IoKa3arened 3()(eKTUBHOCTH M HU3KOW HAJEKHOCTH OTCUECTBEH-
Hasi TEXHUKA OYEHb PEIKO OCHAIIAETCA CUCTEMaMU HUBenHpoBaHMs. C HeJaBHUX IOpP B TEH-
Jepax Ha 0osblIue 00bEMBI CTPOUTEILCTBA JOPOT YKa3bIBAIOT B TPEOOBAHUAX HAJIMYUE CHU-
CTEM HHMBEJHMPOBAHMUS, B 3TOM Cllyyae KOMITAHUS MOJIyYUBIIas OObEKT CTPOUTEIHCTBA JIETaeT
CTaBKy Ha HaJ&XKHOCTb, TEXHOJIOTMYHOCTb U 3PPEKTUBHOCTh MHOCTPAHHOM TEXHMKH, CTOUT
OTMETHUTB, YTO YaIlle BCETO CUCTEMbI HUBEIMPOBAHUS YCTAaHABIMBAKOTCS HA HOBYIO TEXHUKY.

Ha cerogusiHuii 1eHb B CTpaHE CIIOKHJIACh S3KOHOMHUYECKass 0OCTaHOBKA B KOTOPOH Yy
OTEUYECTBEHHBIX POU3BOJAUTEIEH €CTh IIPEUMYIIECTBO, OTEUECTBEHHAS! TEXHUKA BBIMTPHIBAET Y
MHOCTPAHHBIX KOHKYPEHTOB B II€HE, HO KOMIIAaHUU IPOU3BOJUTENN OTEUECTBEHHBIX aBTOIpeii-
JIEPOB PELIWIIU CAENIATh YIIOP Ha BU3YaJbHON COCTABIISIFOLIEH JeIasi aBTOTPEUAEPHI TPUATHBIMU
C BULY, HO B TO %€ BpeMsl OTCTaBaHUE B KAYECTBE U TEXHOJIIOTMYHOCTH BCE HapacTaer.

BbIxonom u3 ciokuBLIEHCS CUTYallMd MOXKET CTaTh COTPYJHUUYECTBO MPOU3BOAUTENEH
OTEUECTBEHHOM CTPOMTEIBbHONU TEXHUKH C KOMIAHUSAMH, KOTOpPbIE 3aHUMAIOTCS IPOU3BOACTBOM
aneMeHToB ruapocucteMbl, CAN-IIMH, 3J1€KTPOMAarHUTHBIX KJIAllaHOB, YTO B CBOIO OYEPE]b
HEecET U1 NOKyMaresiedl JOomoNHuTEIbHbIe 3aTpaThl. Heo0Xonumo pa3BHBaTh 3JIEKTPOHHYIO
HAUMHKY OT€YECTBEHHOW TEXHUKH IS MTOBBILIEHUS €€ NPUCIOCOOIEHHOCTH K BHEJIPEHUIO CO-
BPEMEHHBIX CUCTEM aBTOMAaTU3allMM U Pa3BUTHS TEXHUKU B HAIIPABICHUHM MHTEIJIEKTYaIbHOTO
ynpasienus. Haumyuimumm perenreM craino Obl IpUBJIEYEHUE OTEYECTBEHHBIX KOMIIAHUM K pa-
00Te HajJ TMIPABIMKOM M 3JEKTPOHHOM COCTaBIAIOIIEH oTeuecTBeHHOH TexHuku. Ha cero-
JHSITHAN JI€Hb MO’KHO KOHCTaTUPOBATh (PAKT CEPHEIHOTO OTCTABAHUS OTCUYECTBEHHOM TEXHUKH
OT MHOCTPaHHOM, u3-3a psija mpobieM. Perienne oCHOBHBIX MPOOIeM OTEUECTBEHHBIX MAallUH
CTaJio0 OBl TOIYKOM JUIsl Pa3BUTHSI HE TOJBKO C(epbl MPOU3BOACTBA CTPOUTEIBHO-TOPOKHON
TEXHUKH, HO U IPYTUX CMEKHBIX OTPACIIEN POCCUHCKON ITPOMBIIIIEHHOCTH.

OcBoenue 3D-cucrem yrpaBieHUs CTPOUTENBHON TEXHUKOW B HAIIEW CTpaHEe TOJIbKO
el1€ HaYuHaeTcs, 110 3TOM IPUYMHE MH)KEHEPBI OYEHb YaCTO CTAIKUBAIOTCS C PA3HBIMU CIIOXK-
HocTamMu [6, 8]. Hampumep, oOumumu mpobieMaMu IpU BHEIPEHUM CHCTEM YIPaBICHUS
CTPOUTENIBHOM TEXHUKON SBISIOTCS HEOOXOAUMOCTh 00yUeHHsI MAlIMHUCTOB paboTe C HOBBI-
MU Te€XHOJOorusiMu. HecMOTpst Ha TO, UTO TaKMe CUCTEMBI SIBJISIOTCSI OUEHb MPOCTHIMH B MPHU-
MEHEHUU U UMEIOT BIIOJIHE MOHATHBIA HMHTEpdeiic, oT moiap3oBaTeneil BcE ke MoTpedyroTcs
KellaHhe M BpeMs Ul X U3ydeHUus (HeoOXOIMMOCTh pa3o0parbes, Kak paboTaroT U B3aUMO-
JNEHCTBYIOT MEXIy COOOM BCE COCTABIAIONIME CUCTEMBI). B momoluns cnenuanucram, u3yda-
oMM paboty 3D-cucteM, U3rOTOBUTENN U JUCTPUOBIOTOPHI, OOBIYHO IMpEUIaraioT pa3Hble
obyuvaronue Kypcbl. HemanoBakHo# mpo06iieMoil MOKET CTaTh MOJATOTOBKA MCXOJHBIX JaH-
HBIX - TpEXMEpHBIX Mojeneil mosepxHoct B DXF-popmare. Pazobpathest ¢ aTumu npoodie-
MaMHu 103BOJISIOT coBpeMeHHble CAIIP aBTOMOOMIIBHBIX 1OpOT, B KOTOPHIX HH)KEHEPHI B
npoiiecce paboTsl co3aaT 3D-Monmens TOpor U mepefalT UX 3aKazuuKaM B HEOOXOIMMBIX
¢dbopMmaTax, a HE TOJIBKO B BHJI€ OOBIYHBIX UepTekel u BegoMocTel. ClI0)KHOCTh TPUMEHEHHUS
cucTeM Ha 0a3e CIIyTHHKOBBIX TE€XHOJIOTHH COCTOMT B TOM, YTO JUIsi HEMPEPBIBHOTO MPOU3-
BOJICTBA paboT ¢ TpeOyeMol TOYHOCTHIO HEOOXOIUMO OOECIeYrBaTh OTIWYHOE KauyeCTBO U
HENPEPbIBHOCTH CIIYTHUKOBBIX CUTHaNOB. [Ip 3TOM mpuMeHeHHe MPUEMHUKOB, pabOTaIOLINX
tosbko ¢ cucremamu GPS wmu ['JIOHACC, 06b1uHO 3TOTO HE rapanTupyeT [8].

Ho, ceituac muoro npousBoauTteneit (Leica, Trimble u 1p.) npemnarator cucremsl Ha 6ase
GPS/TJIOHACC, xotopsie cMOTYT POU3BOIUTH TOUHOE KOOPIMHUPOBAHUE B JIFOOBIX PErHOHAX
cTpaHbl. B cBOIO ouepesipb, JOKaIbHbIE CUCTEMBI TTO3UIIMOHUPOBAHNUS Ha 0a3e TaXeOMETPOB TAKKe
UMeIoT cialble cTOpoHbL. ['1aBHOE TpeOoBaHUE K paboTe 3THUX CUCTEM 3TO 0OECHeYeHHe MOCTo-
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SHHOM MPAMOM BUJMMOCTH OT CTPOUTENIBHOM TEXHUKHU /10 TAXEOMETPOB, a TAK)XK€ CHU)KEHHUE TOU-
HOCTH KOOPIMHUPOBAHUS pabOYMX OPraHOB MAIMH 10 MEpEe MX YAAICHUS OT M3MEPUTEIbHBIX
npuoopoB. [Ipu pabore Ha ydacTke HENOCPEICTBEHHO OJJHOW MAIIMHBI CIOKHOCTH ¢ o0ecrieue-
HHEM BHJIMMOCTH, OOBIYHO HE BO3HHKAET, HEOOXOAMMO TOJIBKO MHOI/IA TIEpeMeIaTh TaXeoMeTp,
YTOOBI PACCTOSIHUE OT HETO JI0 TEXHUKH He ObUI0 Oouibile Jomyctumoro. Ho eciu cTpouTenscTBo
MPOU3BOMUTCS C IPUMEHEHNEM HECKOJIBKUX €IMHUI] TEXHUKH, KOTOPbIE CIACAYIOT APYT 3a APYroM
[0 Pa3HBIM I10JIOCAM, TaXEOMETPbl MPUXOANUTCS MEPEHOCUTh U NEPENPUBS3bIBATE K JOKAIbHON
CHCTEME KOOPAMHAT rOpa3/Io vaille, YTOObI IOCTOSHHO 00eCIeunBaTh HEOOXOIUMYIO BUANMOCTh
U paccTosHue 10 TeXHUKU. KoHeuHO, Ha 3TO ToXe TpaTuTcs OOJbIIOE KOJMYECTBO BPEMEHHU (B
TEYeHHE KOTOPOT0 MAIIMHBI IIPOCTAMBAIOT), TOATOMY 3a4aCTyI0 HOJIy4aeTcs, YTo paboTa B LEJIOM
HPOXOAUT MeJUIEHHEE, YeM TP TPAAULMOHHBIX MOJXO0aX ¢ IPUMEHEHUEM CTpYH. B Takom ciy-
Yae, 4TOObI YIOKUTHCS B MIPEABIBICHHBIE CPOKU, CTPOUTEISIM HHOT/Ia ObIBaeT mpoie Bcé cre-
JaTh 1O OTJAKEHHOM M XOPOIIO 3HAKOMOM T€XHOJIOTUH.

OnbIT NOKa3bIBAET, YTO, HECMOTPS Ha ONpPEAEIEHHBIE CII0)KHOCTH, CBSI3aHHBIE C BHE-
peHueM M sKcIutyaranueil 3D-cucteM yrpaBiieHUs] CTPOUTENbHBIMU MalIMHAMU, UX HUCHOJIb-
30BaHME B OOJBIIMHCTBE CIIy4aeB HECET 3HAYMTENBHYIO BHITOAy. MH)KeHEephI-TOpOKHUKH,
y’Ke onpoOOBaBILKE TaKUE CUCTEMbI B pabOTe, B OCHOBHOM Jal0T UM IOJ0XKUTEJIbHbIE OLEH-
K{, OTMEYas MOBBIIICHHE TOYHOCTH CTPOMTENBHBIX paboT M MX 3aMeTHoe yckopenwue. Ilpe-
UMYIIECTBO 3aMETHO HE TOJbKO MH)KEHEPaM-CTPOUTENSAM - 3aKa3YUMKU OOBIYHO TaKXKe CaMu
HACTaWBAIOT Ha MaKCHMMaJbHOM HCIIOJH30BAHUM HOBBIX TeXHOJIOTHI. Ha ceromnsamumii 1eHp
C IPUMEHEHHEM CHUCTEM aBTOMAaTHYECKOI'O YNPABJICHUS CTPOUTEIbHON TEXHUKOH ObUIO MO-
CTPOCHO U PEKOHCTPYHPOBAHO OOJBIIOE KOJMYECTBO JOPOT. Takue CUCTEMBI yKe HECKOIBKO
JeT LIMPOKO MPUMEHSIOT MPU CTPOUTENIBCTBE, PEMOHTE M PEKOHCTPYKLUH aBTOoAOpor dene-
panbHoro 3HaueHus: M4 «/lou», M7 «Boara» (puc. 2) u ap. JlaHHas TEXHOIOTHsI OXBaTbIBAET
BCE BHJIbl CTPOUTEIbHBIX MamMH. Ilo omeHkam crpoutenel, ucnonb3oBanue 3D - cucrem
BMECTE C JIPYTMMH HOBBIMU pa3pabOTKaMu B OOJIACTH CTPOUTENHCTBA MO3BOJMIIO 3HAYUTEIb-
HO YBEJIMYUTH TeMIT pabOThl, Yalle Jake c/ejaB BO3MOXKHOM cljauy 0OBEKTOB B dKCILTyaTa-
LIMIO paHbllle HA3HAYEHHBIX CPOKOB.

Pucynok 2. PexoHcTpykiius aBToMOOUIBbHON Joporu deaepanbHoro 3HayeHuss M7 «Boxra»

HUcnons3oBanue cucrem yrpaBJCHUA CTPOUTCIIBHBIMU MalllTMHAMU 06emaeT 3aMCTHYIO
BBITO/IY, CIEeNYeT 3HaTh, 4TO Ui 3((EKTUBHOTO HCIOIH30BAHMS HOBOW TEXHOJIOTUH HENO-
CTAaTOYHO TPOCTO KYMHTHh Aoporoctosimee obopyaosanue [8]. HyxHo oOyunuTh crienuanu-
CTOB, IMETh MHAWBHUYabHBIM MOAXO K BBIOOPY CHCTEM B Ka)IbIX KOHKPETHBIX CITydasix.
Kpome 31010, CO CTOpOHBI 3aKa3UMKOB TPEOYIOTCS TOHMMAaHHE HEOOXOJMMOCTH MPEIOCTaB-
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JICHUS TIOAPSIIYMKaM He TOJIbKO JOKYMEHTAlUU B «OymMare», HO U HerocpeAcTBeHHO 3D - Mo-
TSN IPOCKTUPYEMO TOPOTH. A IS 3TOTO, HEOOXOAMMO YTOOBI MPOCKTUPOBAHUE U3HAYAIb-
HO Besiochk B HykHOUM CATIP aBTOMOpOT.

Kak ormeuaercs [3, 4] BbIOOp THIIA CUCTEMBI, KaK YXKe YITIOMUHAIOCH paHee, 3aBUCUT OT
pemaeMbix 3aaad. Eciy NpuHATP BO BHHUMaHHME CIEUU(UKY JTOPOKHOTO CTPOUTENHLCTBA U
HE00X0IMMOCTh (POPMUPOBAHUS MTOBEPXHOCTEH CIOKHOM (OPMBI, 11eJIecO00pa3sHO TOBOPHUTH
O MPEANOYTUTEIHLHOM HCIOIb30BaHUM TPEXMEpHBIX cucteM. Ho ecnu peub UaET o Tpéxmep-
HBIX CUCTEMaXx YIpaBJCHUsS, B OOPTOBBIE KOMITBIOTEPHI CUCTEM aBTOMATHUECKOTO YIIPaBICHUS
CTPOUTENIbHBIX MALIUH NOTpeOyeTcs 3arpyxarh HU(pPOBbIE MOAETU TEX MOBEPXHOCTEH, KOTO-
pble TEXHHMKA J0JDKHA (POPMUPOBATH HA KOHKPETHBIX ATamax MpOU3BOJCTBA padot [2].

B Hamie BpeMsi moApsSAYMKH OOBIYHO MOJYYaAIOT OT MPOEKTHBIX OpraHU3aluil MPOEKTHI
CTPOSIIIUXCSE OOBEKTOB Ha OyMa)KHBIX HOCHUTENSAX. JlaXke ecir MMEIOTCS 3JIeKTPOHHBIE BapH-
aHThl paboueit moxkymenrtanuu (PDF-daiinbr), o Bc€ paBHO HE MOTYT OBITh 3arpy>KEHbI B
CUCTEMY aBTOMAaTHMYECKOTO YIPABIEHUS, TaK KaK [0 CBOEH CyTH OHM HE SIBJISIOTCS TPEXMEp-
HBIMU LU(DPOBBIMU MOJICTISIMHU TTOBEPXHOCTEH. B pe3ynbraTe reoe3ndeckuM MnoapasieieHu-
SIM TIOJPATIUKOB IPUXOAUTCS 3aHUMATHCS OUM(PPOBKOM OyMakKHBIX HOCUTENEH JUIsl CO3AaHuUs
U(GPOBBIX MOJIENEH, KOTOpble HEOOXOAMMBI JIsl pabOTHl CUCTEM aBTOMATHUECKOTO yIpaBlie-
Hus. Takue onepaunu TpeOYyIOT ONPEAENIEHHBIX 3aTpaT BPEMEHHU U YEIOBEYECKUX PECYPCOB.

Ha stamne ouugpoBku MOTyT OBITH JOMYIIEHBI OUIMOKH, KOTOPbIE MOTYT «BOILIOTHTHCS B
KHM3HBY» BO BpeMs pabOThI CTPOUTENFHBIX MAIIMH, €CJIM X CBOEBPEMEHHO He ycTpaHuTh. Hero-
CpPE/ICTBEHHO CO37aHhe CBOMMH cmiiamu 3D-Mopneneii moBEepXHOCTE 4acTo SBISIOTCS CIEPHKH-
BarOIIMMU (pakTopamu Aj1s 00JIee IUPOKOro BHEAPEHHS CUCTEM aBTOMaTUYECKOr0 yIIpaBJIeHUs B
MPOU3BOICTBEHHBIE MPOLIECCHl POCCHUMCKUX CTPOUTENBHBIX KoMMaHuil. CHCTeMBbl aBTOMaTuye-
CKOI'O YNpaBJICHUs CTPOUTENIBHON TEXHUKOW HE SBJISIFOTCS MTOJHOCTHIO aBTOHOMHBIMU PELLIECHUS-
MU, UCKITIOYAIOIIMHU KaKoe-TMO00 BHUMAaHUE CO CTOPOHBI MHXEHEPOB-reoie3ucToB. Ho MHOTHE
npoOJIeMbl MOYKHO M30€KaTh, €CIIM MCKITI0YaTh M3 TEXHOJIOTHYECKOW HETMOYKH HEOOXOIUMOCTh
CaMOCTOSITENIbHOM HOATOTOBKM THOAPSIHBIMU Opranuzaiusmu 3D-monenell MOBEpXHOCTH IS
CHCTEM aBTOMATHYECKOTO YIIPABIICHUS CTPOUTEIILHOW TeXHUKOH [6, 8]. DTOro MoxHO 100HThCS
TOJIBKO B T€X CIIydasiX, €CJIM HEOOXOAUMBIE TaHHBIE OyIyT FOTOBUTHCS UMEHHO MPOEKTHBIMH Op-
TaHU3alMAMU U J1ajiee NepeaaBaThCs UCIIOTHUTENSAM padoT B LM(PPOBOM BU/IE.

Kak ormeuanocs panee [3], f11st paboThI IFOOBIX CUCTEM aBTOMATHUYECKOTO YIPABICHUS
B OOpPTOBBIX KOMIBIOTEPAX JTOJKHBI HAXOAWUTHCA LUQPPOBBIE MOJENIM MOBEPXHOCTEH TeX
CTPYKTYPHBIX CJIOEB, KOTOpbIe OyAyT (hOPMUPOBATHCS JaHHBIMHU BUAAMH TE€XHUKU Ha JaHHBIX
JTanax CTPOUTENbCTBA. B KOMIUIEKTE C cUCTEMaMH HUBEIMPOBAHUS JIFOOBIX MPOU3BOAUTENCH
nocrasisgercs cneuuanbHoe 110, koTopoe Mmo3BoiseT co3fgaBaTh cobcTBeHHbIE 3D-Monenu
MOBEPXHOCTEH, a TaKkKe MepeBOUTh rotoBble 3D-Monenu U3 pacnpocTpaHéHHBIX (OpMATOB
BO BHYTpPEHHME (hOpMaThl MOCTABIIMKOB pelieHud. TakuMM crnenualn3upoBaHHBIMU IPO-
rpamMHBIME TTpoaykTamu siBisitotest Leica iICON office, Topcon 3D Office, Trimble Business
Center. Ha pucynke 3 moka3an npumep MoJieNH, co3anHoi B mporpamme Topcon 3D Office.
OYHKIMA KaXIbIX U3 IEPEYUCICHHBIX MPOTPAMM JIOBOJILHO MHOTO ¥ OHU HE OTPaHUYHBAIOT-
sl TOJBKO paboToil ¢ 3D-mMoaensMu AJi CUCTEM aBTOMAaTHYECKOIO YIIPaBICHUS.

Bce npousBoauTen cUCTEM HUBEIMPOBAHUS MOAJICPKUBAIOT paboTy C TPHAHTYISALM-
onHbiMU (TIN) monensimu noBepxHocreil. [Ipumep Takoil MoOBepXHOCTH MOKa3aH Ha PUCYHKE 4.

BBuay BbllieckazaHHOTO, JIOTUYHO BBIOPATh MMEHHO TakoW TUM 3D-TOBEpXHOCTH B Ka-
YEeCTBE YHUBEPCAJIbHOTO, MOAXOSAIIETO JUIsl IPUMEHEHUSI B JTI0O0N CHCTeMe HUBEIMPOBAHUS
Ha J1to0oi TexHuke. Ho 1 kauecTBeHHOM pabOThI CTPOUTENBHBIX MAIIUH TOJIBKO 3TOTO Tpe-
0oBaHUS MOXKeET ObITh MaJio. M3 ombITa cieayeT, 4To UCIOIb30BaHHE CUCTEM aBTOMAaTUYECKO-
ro YIpaBJCHUs Ha pa3HbIX BUAAX paldoT, MIOTHOCTH Aetanu3auuu TIN-Monenel Toxxe uMeeT
3Ha4YeHHEe JJIs MOJIyUYEHUs KeJlaeMoro pesyibTarta. Eciau paccMoTpeTh ydyacTKu JOpOT € JU-
HAMUYHBIM W3MEHEHHWEM 3HA4YCHHH TMPOJOJBHBIX WM TIONEPEYHBbIX YKJIOHOB, HAIpUMEp
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YCTPOMCTBO ApeHaxeH, morpedyercs 1oBojbHO mioTHas TIN-Mozaens ¢ amuHamu pedep Tpe-
YrOJLHUKOB B mpe/enax 1—3 MeTpoB (pHCYHOK 5).

—145.00m

{—144.50m

{—144.00m

NSTIST7620m _E 217565553 _ Z144990m (L:1)

Pucynok 4. Ilpumep nudpoBoii Moaenu MOBEPXHOCTH B BUJAE TPUAHTYJISIIMOHHOMN
cetku (TIN-moznenp)

Pucynoxk 5. [Tpumep TIN-Moenu pa3iuuHON IeTanru3alun
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OddekTHBHOCTH PadOTHI MaIlIUH U yI0OCTBO T€0IC3MYECKOT0 KOHTPOJIS KayecTBa pa-
0O0ThI CUCTEMBI HUBEJIMPOBaHMsI BO3pacTET, ecnu Ha TIN-mozxensax Oynyt npencrasieHs 3D-
HOJMJIMHUM, KOTOPbIE XapaKTEepU3YIOT Pa3Hble 3JEMEHThl Tpacchl (OceBas JUHMSA, JeBas U
npaBasi OpOBKa, OTKOCHI | T.I1.). Eciii roBOpUTH 0 MaKCUMalIbHO BO3MOXKHOM aBTOMaTHU3alluN
IPOLIECCOB JOPOXKHOTO CTPOUTENBCTBA, TO Hanuuue TIN-mozeneil oTKOCcoB siBiisieTcsl HEOO-
XOJIUMBIM yciioBueM. [Ipumep Takoil MoJieny 1oka3aH Ha pUCyHKe ©.

Pucynox 6. IIpumep TIN-mozemn Pa3IMYHON NETaTu3alMK CO CTPYKTYPHBIMU JINHUSIMHU

Bce Tpu u3 nepednciIeHHbIX IporpaMM Uit UMIOpTa (HaiiioB OAAEPKUBAIOT (OPMATEHI
AutoCAD-DWG/DXF u LandXML.

[Tpu BHEIpeHNUH TaKMX MOAXOJIOB peub HE UAET MPOCTO 00 OOJIErYeHUH KU3HU MOAPSII-
HBIX opraHuzaiuii. [lociaencTBust OT BHEAPEHHS TaKOW MPAKTUKU HOCAT ropasfo Oosee riy0o-
KU{ XapakTep - 3TO IIard B HAINPABJICHUU peau3ali KOHUENIUH UHPOPMALMOHHOIO MOjie-
JMPOBAHNUS aBTOAOPOT HA MPOTSHKEHUH BCEX ATAINOB MX KU3HEHHBIX IUKIIOB. IIpn Takom nop-
XOJIE MCKJIFOYAIOTCS pa3pbIBbl MEX/ly IPOEKTaMU B T€X BHUJAX, B KOTOPBIX OHO 3a/lyMbIBAINCH
CHauasa, ¥ UX KOHKPETHBIMH BOILIOIICHUSIMHU B U3Hb B pe3ynbTate crpoutenscrsa [3]. lanee
UH(QOPMAIIMOHHBIE MOIETH TOTOBBIX COOPYKEHUH JTOJDKHBI TIepe/1aBaThCsl SKCIUTYaTUPYIOLIIMMU
OpraHu3ausaMu 1 3PGEKTUBHOTO COJIEPKAaHUS U YIIpaBIeHUs] 00beKTaMU HH(PACTPYKTYpHI.
Yto B CBOIO ouepesb BEAET NOBBIIIEHNE KauecTBa paboyueli TOKYMEHTAIlUK U COKpaIlleHUe Cpo-
KOB CTPOUTENILCTBA aBTOJIOPOT, YIYUIIIEHHE CUCTEM YIPABJIEHUS COCTOSIHUEM CETH aBTOA0pPOT U
HOBBIIIEHNE YPPEKTUBHOCTH KaUTAIBHBIX BIOKEHUH. JJIs peanu3anuy 3Toi KOHIEIUH T0-
TpeOyeTCst MPOBECTU HEMATBIN 00BbEM PabOT, BKIIFOYAIOIINX COTJIAaCOBaHHE OOMEHHBIX (hopMa-
TOB, IIOJTOTOBKY U YTBEP>KJIEHUE PEIVIAMEHTOB M HOPMAaTHBHBIX JOKYMEHTOB, a TAK)KE IOCTE-
MEHHOE BHEJJPEHUE HOBBIX MO/IX0/JI0B B IPOU3BOJICTBEHHYIO MIPAKTHKY.

3aKJIro4eHue:

1) u3ydeHa HayuyHas auTepaTypa mo teme «I eoje3nueckre paboThl PU CTPOUTEIHCTBE
BOJOOTBOJHBIX COOPYKEHUI», & TAKXKE 110 CX0KUM TEMaM;

2) MOJy4eHbl HaBBIKH Pa0OThI C NEKTPOHHBIMU OHOIHMOTEKaMH M 00paOOTKH HAYYHOMH
uHpOpMaINH;

3) npoaHanU3UpOBaHbl HAalJIEHHbIE HAYYHbIE HUCTOUYHHUKH U HU3Y4YEeHbl NMPOOIEMBbI, MOJI-
HUMAaeMbl€ B JJaHHBIX HCTOYHHKAX.
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Borisov P.P.
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A REVIEW OF THE SCIENTIFIC LITERATURE ON THE TOPIC «GEODET-
IC WORKS IN THE CONSTRUCTION OF DRAINAGE FACILITIES»

Drainage structures play an important role in the construction of new roads, increase the
safety of movement on the road and the durability of the road surface. At the moment,
the geodetic departments of construction companies have a large number of modern de-
vices with which you can make the device drainage structures quickly and with high ac-
curacy, such as electronic total stations, satellite stations and 2D and 3D leveling sys-
tems. For this reason, this problem is gradually and systematically solved and remains a
popular type of engineering and geodetic works.

Key words: leveling systems, 3D-models, TIN-models, construction machinery.
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YK 528.4

Pem:xkenoB ML.B., k. c.-X. H., JIOIICHT

bepaues P.M.
Boponexckuil rocy1apcTBEeHHbIM TEXHUUYECKUI YHUBEPCUTET

TOHNOI'PA®O-TEOJE3UYECKHE U3bICKAHMA J1JIAA ISOMHJIEKCHOFI
O EHKU ITPUPOAHBIX YCJIOBUU JJIAA TEPPUTOPUU I'IC

Paccmotpeno mpoBeneHne Tonorpado-reoae3ndecKiuX M3bICKAHUN ISl KOMIUIEKCHON
OIIEHKH MPUPOAHBIX YCiaoBu aiist Tepputopuid '9C. B kauecTBe mpumepa BbIIIOJTHEHA
pabota 1o pa3paboTKe MPOEKTa MHKEHEPHO-TEOJE3NICCKUX padOT ISl OLEHKH MPHU-
poanbIx pecypcoB s Tepputopuii [3C «Cop6or-1». AKTyanbHOCTh TEMBI OINpee-
JSETCS T€M, YTO MPU CTPOUTEITHCTBE WHKCHEPHBIX COOPYKEHUH OOJBIIOEC 3HAYCHHE
UMeeT JOCTOBEPHOCTh MH(OpMALINU, KOTOpass MOXKET ObITh oOecrnedeHa Tomorpado-
re0JIe3NYECKUMU U3BICKAHUSIMH.

KitoueBbie cioBa: reojie3nueckre U3bICKaHus, OlleHKa TpUpoaHbIX yeaosuil, [[DC.

NnxenepHo-reo1e3ndecKrue U3bICKaHUs AJI1 KOMIUIEKCHOM OIIEHKHU MPUPOJHBIX YCIIO-
BUH TOJDKHBI 00ECTIEYMBATD TOJTYYEHUE TOMOTpado-Teo1e3nIeCKUX MaTEpUAIOB U TaHHBIX O
CUTYalluu U penbede MECTHOCTH, CYIIECTBYIOIIUX 3/IaHUSAX U coopykeHusx [1, 4]. A Takxe,
U JIPYTHUX JJIEMEHTaX TUIAHUPOBKHU, HEOOXOIMMBIX I KOMIICKCHOW OIEHKH MPUPOIHBIX U
TEXHOT'CHHBIX YCIOBUN TEPPUTOPUU CTPOUTENIHCTBA U OOOCHOBAHUS TPOSKTUPOBAHMUS, CTPOU-
TENbCTBA, SKCIUTyaTallUM U JIMKBUJAIMH OOBEKTOB, a TAKXKE CO3/1aHUS M BEJIEHHUS rocyaap-
CTBEHHBIX KaJacTpoB, 00eCIeYeHHsl YIpaBIeHUsI TeppUTOpHei [2, 6, 7].

TamxukucTan pacrojokeH Ha roro-soctoke llentpanpHoil A3um mexay 36°40° u
41°05’ ceBepHoil mmpoTsl U 67°31° 1 75°14° BocTouHOM nonroTel. CTpaHa HE UMEET BBIXO-
JIOB K MOpI0, Tuiomaip ee Teppuropun coctabisger 143.100 km?. IIpoTsskeHHOCTD TEppUTOPUU
CTpaHbl ¢ 3amaja Ha BocTok - 700 km, ¢ ceBepa Ha 10T - 350 kM. DTO HAaUMEHbIIEE MO IJIIOoIIA-
1u rocyaapetBo Cpenneii Asuu (pucynok 1) [5].

68° 70

KASAXCTAH

Y3BEKUCTAH

AQIAHUCTAH

36°

TMAKUCTAH

SRMON " 700

Pucynok 1. Kapra Tamgxukucrana [5]
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B nacrosmiee Bpems 3akoHogatenscTBO Pecyonuku TamkukucTad B cepe reoaeznde-
CKOW ¥ KapTorpapuyecKoil NesTeIbHOCTH COCTOMT M3 LIEJIOro OJ0Ka aKTOB Pa3IHMYHOM MPaBo-
BOM CHJIBI: 3aKOHOB, YKa30B, TOCTAaHOBJICHUI 1 Apyrux pemienuii [Ipesunenta Pecriyomuku Ta-
JOUKMKUCTaH, ITIOCTAHOBJICHUM, PACIIOPSKEHUN, IPOTOKOJIBHBIX U ApYyTrux pemenuil [IpaBuresns-
crBa Pecnyonuku TamkukucraH, BEAOMCTBEHHBIX HOPMATUBHBIX akTOB ['OCKOM3eMreonesut,
JPYTHX MHUHUCTEPCTB M BeAOMCTB. OCOOYIO aKTyaJbHOCTb 3Ta AEATENLHOCTD MproOperna B CBs-
31 C LIMPOKUM BHEAPEHUEM B IOCIEAHEE BpeMsl HOBEHIINX LU(PPOBBIX MHHOBALMOHHBIX TEX-
Hojioruil. K HUM OTHOCATCS TEXHOJIOTMU CIIyTHUKOBOI'O MTO3ULIMOHUPOBAHUS, SIIEKTPOHHOU Ta-
XEOMeTpuH, UPpPOBOro KaprorpadupoBaHus, HUPpoBoil (GoTorpaMmeTrpuu, BO3AYILIHOIO U
Ha3eMHOT0 JIA3€PHOT0 CKAHUPOBAHUS, T€OMH(OPMALMOHHBIC TEXHOJIOTUH U JIP.

Pecypcel runposnepretrku TapkukrcTana yHUKaIbHbL. TapKUKUCTaH 10 UX 3aracam 3aHu-
MaeT OJIHO U3 MEPBBIX MECT B MUPE, HO OHH CETO/IHS UCIIONb3YOTCS TOIbKO Ha 5%. [1pu sToM ruapo-
SHEPropecypchl pacipeAeieHbl IPAKTUYECKH PABHOMEPHO 10 BCEH TEPPUTOPUH PECITYOTHKH.

3amaua MHXKEHEPHO-TE€0Ie3MYECKIX M3BICKAaHUI COCTOsUIa B TOJYYEHUH Tomorpago-
reoIe3NYeCKUX MaTepUalloB U JJAHHBIX O CUTYallMM U pebede MECTHOCTH, HEOOXOIUMBIX JJIs
KOMIUIEKCHOW OLEHKH MPUPOIHBIX ycloBHid yuactka tepputopun [ DC «Copbor-1».

I1naHoBast cheMOuHas reofie3nyecKas CeTh OblIa OCTPOEHA B BUJIE OTJEIBHBIX U 3aMKHY-
TBIX XOJI0B IOJIMTOHOMETPHH 2 paspsaaa. [IyHKTbI ceTu 3aKpersieHbl Ha MECTHOCTH LIEHTPpaMH J0J1-
FOBPEMEHHOT0 3aKpeIIeHus. MI3MepeHust BBIOIHEHBI JJICKTPOHHBIM TaxeoMeTpoM «Leica Geosys-
tems TSO2 ultra-7». BuzupoBanue mpou3BOJMIOCH HA MAPKU C OTPKATEISIMH, YCTAHOBJICHHBIC
HaJ{ LICHTPaMH 3HAKOB. | OpHM30HTAJIBHBIE YIVIBI U PACCTOSHUS HA IIYHKTaX MOJIMIOHOMETPUH U3ME-
PSUTHCh YETBIPbMSI TIOJIHBIMU TIPUEMAMHU METOJIOM OTJIEJILHOIO YIJIa [0 TPEX IUTATUBHOW CHCTEME.
JlaHHBIE PErMCTPUPOBAIUCH B IAMATH HJIEKTPOHHOIO TaxeoMeTpa 0e3 BeIeHHsI PYKOIMCHOT'O KYyp-
Hasa. OOpaboTka r1aHoBoro o0ocHoBaHus BeioiHeHa rporpammoit CREDO DAT 3.0.

VcXonHbIMU JTaHHBIMHM JJIS1 Pa3BUTHSL ChbEMOUYHOIO OOOCHOBAaHUS IPU BBIIOJIHEHUHU
KOMILIEKCa TONOorpado-reoie3nYecKix padoT A pa3MelieHus: 0a30BOM CTAHIIUH TTOCITYKUIIN
nyHkTel [ T'C npuBeneHHsle B Tabnule.

Ta6J'II/II_Ia — Mcxoanple faHHBIE JJI9 pa3BUTHA CbEMOYHOTI'O 000CHOBaHHUS

Ne /i HaunmeHnoBanue nmyHkra X, M YV, M H, M
1 Conb 30268,12 9083,01 789,91
2 HBa 31239,69 10606,62 746,70

W3-3a oTnanéHHocTy 000MX MMyHKTOB MX MECTOPACIIONIOKEHHE HE YKa3aHO B [IEYaTHOM Ma-
Tepuase, a COXpaHEeHBbI B «3JIeKTpOHHOM» Bepcuu. Kareropus cioxkHoctd - |l. Ilo xoxy Tomorpa-
(udeckol ChbEMKHU OBLIO 3aCHSTO M HAHECEHO Ha TOMOrpaguyueckoM IIaHe OJIMHHAIIATE ITypQOB,
11 periepoB 3aKperIEHHBIX Ha OSTOHHOM OCHOBAHHH (PUCYHOK 2) ¥ 4 ChEMOUYHBIC TOUKH.

[IpuHaATas cucrema KOOpAMHAT MECTHBIN, CHCTEMa BBICOT — banTniickasi.

Brinonnena tonorpaduueckast cbeMka ¢ co3iaHueM 1udposoi moaenu. Ilpu BbImo-
HEHUM paboT pykoBojcTBOBaUCh «lIpennmucanmeM Ha TPOU3BOJACTBO HHXKEHEPHO-
reoIe3NUeCKuX padoT» U TpEOOBAHUSIMHU CIICAYIOUIMX HOPMAaTUBHBIX JOKYMEHTOB:

- 3akon PecnyOmmku Tamxukucran «O reonme3un u kaprtorpadum» Ne 172 ot
03.03.2006 r.

- CHulI 3.01.03-84 «I'eone3ndeckue pabOThI B CTPOUTEIIBCTBEY;

- BCH 5-81 «MHcTpykums 1o pa30MBOYHBIM paboTaM IMPH CTPOUTEIHCTBE, PEKOH-
CTPYKLMHU U KaIUTAIbHOM PEMOHTE aBTOMOOMJIBHBIX U UICKYCCTBEHHBIX COOPYKEHHID»;

- I'KMHII-02-033-82 «MHCTpyKuus 1o Tomorpaguueckoidl CheMKe B MaciuiTadax
1:5000, 1:500»;

- «YcrnoBHBIE 3HAKU Ui Tomorpaduueckux IuiaHoB wmacmTabos 1:5000, 1:2000,
1:1000, 1:500» (I'VT'K CCCP. - Heapa, 1989);

- IITB-88. «IIpaBuna no TexHuke 6€30MacHOCTH Ha TOMorpado-reoe3nIecKix padboTax.
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Teppuropust obGecriedeHa ToIbKO TomorpadguiyeckumMu kapramu macimrabda 1:25000 -
1:100000 Brimonnenssix panee I'YI'K CCCP.

Pucynok 2. Buner periepos

YyacTok mojiiexaiiee Tornorpaduueckoil ChEMKE PacIoiokeH 1Mo obomMm Oeperam p
Baxm, HaunHasg ¢ HukHero Obeda M pacTAruBaerTcsl 10 HampaBieHHIO 3anano-BocTok c
ykiioHoM Ha lOr. Tlo neBomy Gepery c [Tk 0+00mo Ik 19+ 54 penbed MecTHOCTH ¢ KPYTHIMU
OeperamMu ¥ CKaJIMCTO-TPYIHOIPOXOAUMBIH. C epBOro MOCTa — MpeaoI0KUTENbHAs MeCT 1
CTBOp pernbeda - 6osee poBHasL.

B nanpHeiimem 1o xoay chEMKHM PacHoOXKEHO aJMUHUCTpATUBHBIM LeHTp Hypek —
1o TpaBbli Oeper u kunwiak Kubun mo sesiii 6eper p. Baxmi, ryctonacenéHHast 1 ¢ KpyTHIMH
1o o0ouM 6eperam peku 0OpbIBaMHU.

[IpenBaputenbHas 00paboTKa U3MEPEHUH BKIIOYAsIA!

- pacyeT HamNpaBJCHUH, TOPU3OHTAIBHBIX MPOJOKEHUN JMHUU HA OCHOBE CPEIHUX
3HaYeHUH OTCUETOB M3MEpPEHHH, KOHTPOJIb COONIIOJICHUS MHCTPYKTUBHBIX JIOIYCKOB, yCTa-
HOBJICHHBIX Ul COOTBETCTBYIOIIMX KJIACCOB MOCTPOEHUH (IOMPABKH 3a TEMIIEpaTypy U aT-
Moc(hepHOe TaBIeHUS BOBpEMsI U3MEPEHUS HE yUNTHIBAINCH);

- (hopMHpOBaHHE PeIYLIMPOBAHHBIX 3HAYEHUH JUIMH U HAINPaBJICHUM, MMOJIEKAIINX ypaB-
HHMBAHUIO, pacyeT MpeIBAPUTEIHHBIX KOOPIAWHAT IyHKTOB, pacrio3HaBaHNE M30BITOUHBIX H3MeEpe-
HUI 1 (POPMHUPOBAHHUE TOMIOJIOTUHU CETH 0OOCHOBAHMS, BBIICNICHUE TOJIUTOHOMETPUYECKUX XO/I0B;

- YpaBHHBaHUE TPOBENICHO MAPAMETPUIECKIM CITIOCOOOM TI0 KPUTEPUI0 MUHHUMHU3ALIUT
CYMMBI KBaJJpaTOB MONPABOK B U3MEPEHHUS.

Jnisi OIIEHKH TOYHOCTH TOJIOKEHHS YPaBHEHHBIX ITYHKTOB, ()OPMUPOBAHHS ITapaMeT-
POB 3JUIMIICOB OHIMOOK HMCIOJIb30BaHA KOBapUAIlMOHHAs MaTpHla, KO3(GQGHUIMEHTh KOTOPOH
BBIUHCIICHBI B IPOLIECCE YPABHUBAHMSL.

Taxeomerpuueckast cremka macirada 1:500 ceuenne ropusonTaneit uepes 0,5M BbINOJHE-
Ha Ha BCEW TeppuTopur 0OBekTa. OOmmMe TEXHWYEeCKHEe TPeOOBaHMS M TpaBHJIA MPOM3BOJICTBA
cbeMKu Obuti MpuHATH! coriacHo CIT 11-104-97. Tlo naHHBIM TaxeoMETpUUECKON ChEMKH ObLIa
co3fana 1udposas Mozeas MectHocTH [IMM mpu momoru nporpamMmmuoro komruiekca «CRE-
DO_TER» HITO «KPEJJO-AMAJIOI» r. MUHCK B COOTBETCTBUH C TPEOOBAHUSIMU TEXHUYECKOTO
3aaHus. Kpome Toro, OHM SBIISFOTCS] UCXOHBIMU JAHHBIMU JUTSL CO3[aHUs TONOrpayMUeCKUX IuTa-
HOB, TIPE/ICTAaBJIEHUS Pe3yJIbTATOB IUIOIIAIHBIX M JIMHEHHBIX U3bICKAaHHUMN, BEICHUS EKYPHBIX I1Ia-
HOB 3aCTPauBacéMON TEPPUTOPUM, UCIIOIHUTEIBHBIX ChEMOK CTPOUTENBCTBA, U JUIA MOJATOTOBKU
JAHHBIX JUIs KaJaCTPOBBIX, 36MJIEYCTPOUTENBHBIX, IPaJOCTPOUTENBHBIX CUCTEM [3, §].

Taxum 00pa3oM, 3aa4a HHXKEHEPHO-TEOIe3NUYECKUX U3bICKAaHUN COCTOsUIA B MOIyYe-
HUM TONOrpado-reofe3NuecKuX MaTepUanoB U JaHHBIX O CUTYyallud U penbede MECTHOCTH,

108



CYIIECTBYIOIIMX 3AaHUSIX M COOPYKEHUIX (Ha3eMHBIX ), JJIEMEHTAX IJIAHUPOBKHU (B IU(PPOBOM
u Tpaduueckor (hopme), HEOOXOIUMBIX JUIsI KOMIUIEKCHOM OIIEHKH MPUPOJHBIX YCIOBUH
y4acTKa CTPOUTENICTBA U OOOCHOBAHUS MTPOESKTUPOBAHMUS.
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Berdiyev R.M.
Voronezh State Technical University

TOPOGRAPHIC SURVEYING FOR COMPLEX ASSESSMENT OF NAT-
URAL CONDITIONS OF THE TERRITORIES FOR HPP

This paper examines the performance of topographic-geodesic survey for the inte-
grated assessment of natural conditions in the territories of the HPP. As an exam-
ple, the development of the project engineering-surveying for natural resources to
territories HPP "Sorbo-1". The relevance of the topic is determined by the fact that
the construction of engineering structures of great importance is the reliability of
information that can be provided by topographic and geodetic surveys.

Key words: geodetic surveys, assessment of natural conditions, HPP.
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Xaxyauna H.B., K.T.H., 1O0UEHT
IIy3anos B.B.
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Boponexxckuil rocy1apCTBEHHbIM TEXHUUECKUI YHUBEPCUTET.

OCOBEHHOCTH CBOPA T'EONNPOCTPAHCTBEHHBIX JAHHBIX LIS
MNOJYYEHUSA 3D MOJEJIM TOPOACKOU TEPPUTOPUU HA IIPUMEPE
I' MUMYPUHCK

AKTyallbHOCTh paboOTBl OOYCIIOBJICHa BO3PACTAIOUIMM HHTEPECOM K pecypcam,
IIPEAOCTABIIAIOUIMM T'€ONPOCTPAHCTBEHHBIE JaHHBIE HAa TEPPUTOPUU HACEJIEHHBIX
MYHKTOB. Takue pecypchl OOBEIUHSIIOT Pa3HOPOAHYI0 HH(OPMALUIO O TEPPUTOPUU U
NPEACTABISAIOT UHTEPEC Ul POCPEECTpa, CIYy)KO apXUTEKTYpbl M I'PaJOCTPOUTENLCTBA,
JlemaprameHTa 3eMeIbHO-UMYIIECTBEHHBIX OTHOIICHUNW U T.A. OCHOBOW Ie€OpECypCcoOB
CIyXHT Kaprorpaduueckas HHPOpMaIMs, IOJyYEHHAs] pa3IMYHbIMU CIIOCOOAMH.
HanbGonee sddextuBHbIM MeTomoM siBisieTcs aspodorochemka BIIJIA, B cBsiBu ¢
COKpAIIICHHEM BPEMEHM BBINIOJHEHUS PabOT, yMEHbIEHHs o0beMa IOJEBBIX padoT,
BBICOKOH peHTa0eNbHOCTBIO. B cTaThe 1aHO OmMcaHue OCHOBHBIX STAINOB BBHIMOTHEHUS
KOMILIeKca a’po(OTOChEMOYHBIX PaboOT Ha mpumepe r. MuuypuHcka TamOGoBcko#
obmactu: cOOpa W aHalM3a KCXOMHBIX JAaHHBIX; COCTABICHHS IPOEKTa IUIAHOBO-
BBICOTHOT'O 000CHOBaHUS; TJITAHUPOBAHMS U COIJIaCOBaHUs I0JIETOB;
a3po(POTOCHEMOYHBIX pabOT; OOpaOOTKM JAHHBIX W YpPaBHUBAHUS PE3yJIbTATOB
U3MEpeHUH; TMOoJlydeHus oprodoTomyiaHa M TPEXMEpHOW MOJAENH TOpPOJCKOM
Tepputopur. Ha sTane muiaHupoBaHMsi ObLI COCTaBJIEH IMPOEKT IJIAHOBO-BBICOTHOTO
000CHOBaHHUS, C IOCTPOEHUEM CXEMbI PACIIOJIOKEHUS CITyTHUKOBBIX 0a30BbIX CTaHLUH
U DPaBHOMEPHO DACIOJIOKEHHBIX Ha TEPPUTOPHM pailoHa paboT OMO3HABATENIbHBIX
3HAaKOB, 3aKOOPJMHHMPOBAHHBIX C IOMOIIBIO  CIYyTHUKOBOIO  T€0JE3MUYECKOrO
o0opynoBanusa. Al’podoToCheMKa MPOBOAMIACH OECHMIOTHBIMUA  JIETATEIbHBIMU
anmaparamu l'eockan 201 u ZALA 421-16E wu cocrosana wu3 12 mnoneros,
COIJIACOBAaHHBIX cO crencayxbamu. dororpammerpuyeckas o0paboTka MaTepualioB
a3pooTOCHEMKH Npou3BoMiIack B mporpamme PhotoScan. B pesynbrare 06paboTku
OTIPEJIEJIEHO TOJIOKEHNUE W OpPUEHTAUsl KaMepbl I KaKJAO0ro CHHMKA, BBICTABJICHBI
MapKepbl, 0011ee YUCIIO0 KOTOPBIX cocTaBmiIo 141, U3 HUX 74 ABIAIOTCS OMOPHBIMU U 67-
KOHTPOJIbHBIMH, CpEIHSS KBaJpaThdeckas OIIMOKa KOTOpBIX OKa3alach B Ipejaenax
nonycka. [lomygaemble B pe3ynbraTe OECHMIOTHOW a’po(OTOCHEMKH IM(PPOBbIE
MIPOCTPAHCTBEHHBIE MOJIENIM, OPTO(POTOIIAHBI M KapThl BBICOT, Onarojaps CBOe
BBICOKOI TOYHOCTH NPUBS3KU M JETAIN3AIMH, ONEPATUBHOCTU MOTYy4YeHHs TPeOyeMbIX
pe3yabTaTOB M HEBBICOKOW c€0ECTOMMOCTHU MPOBEIEHUS paboT, YCHEUIHO MOTYT OBbITh
HCTIOJIb30BAaHbl KaK OCHOBA JUIA CO3/1aHHMsS U OOHOBJIEHUS TONMOTpaduuecKuX IIaHOB U
KapT, aHaJIN3a Ka/IaCTPOBBIX TPAHUI] 3eMEIbHBIX YUAaCTKOB U IPYTUX paboT.

KitoueBble cioBa: aspodoTocheMka, 6ecnuioTHbIe JeratenbHble anmnaparsl (BI1IJIA),
oprodoTormiaH, mudposas mojaenb MectHocTd (LIMM), rinobansHble HABUTAITMOHHBIC
cnytHukoBble cucteMsl (THCC), mnanoBo-BeicoTHOE 060cHOBanue (I1BO).

B mocneanee Bpems i paciIMpeHUs yciayr, MH(GOPMAIMOHHOTO Moy B 00JacTH
3€MEJIbHBIX OTHOIICHWM AaKTUBHO pa3BUBAIOTCS HMHTEPHET-IIOPTANIBI, OCHOBOM KOTOPBIX
ABJISIIOTCS TEONPOCTPAHCTBEHHBbIC JAaHHbIC. [loaydyuTh Takue HaHHBIE MOMKHO pPa3HBIMU
Crocob6aMM M TEXHOJIOTUAMU. DTO MOTYT OBITh MMEIOLIUECS apXUBHBIE MaTepUallbl, KapThl
WIN TUIaHBI, KOCMOCHUMKHU MJIM a3pO(POTOCHUMKH. 3a4acTyl0 KapThl WM IUIAHBI JIOBOJIBHO
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OBICTPO YCTapeBalOT U TPEOYIOT IOCTOSTHHOTO OOHOBJICHHWS, B CBS3W C 3TUM Hamboiee
aKTyaJIbHBIMH SIBJISIOTCS JBIHHBIE CO CHMMKOB, MOJYYEHHBIX C KOCMHUYECKUX HIIH APYTHX
JeTaTelabHbIX anmapaToB. KOCMOCHMMKH MMEIOT HHM3KOE pa3pelleHue U HecyT OO030pHBII
XapakTep, MOITOMY JUISA TOJyYEHUS JAETaIbHOW WH(GOpMAIMA O TEPPUTOPHH MECTHOCTH,
O0COOCHHO 3aCTPOEHHOM, HAWIYYIIUM BapUAHTOM SIBISIOTCA (DOTOCHUMKH, IOJY4YECHHBIE B
pe3ysibTare a3pOChEMKH.

B nannoil cratbe OyneT paccCMOTPEH MPOIECC BBIMTOJHEHUS a’3pO(OTOCHEMOYHBIX
paboT Ha OCHOBE BBHINOJIHEHHOW a’pOCHEMKH Tropoja MwuuypuHck TamOoBckoil o0xacTu.
L{enbto U3bICKaHUI SIBIISIETCA MOJIydeHHE OpTOHOTOIUIaHA U co3aHKe HU(POBON TPEXMEPHOI
MO/JIEIH TOpo/a.

[Ipouecc a3podoTOCHEMKH COCTOUT U3 HECKOJIBKUX ATAIOB:

e cOOp M aHAIM3 UCXOAHBIX JAHHBIX;
COCTaBJICHHE MTPOEKTA IJIAHOBO-BBICOTHOT'O OOOCHOBAHUS;
IUIAaHUPOBAHUE U COIJIACOBAaHUE TOJIETOB;
a’poPOTOCHEMOYHBIE PAOOTHI;
00paboTKa JaHHBIX U ypaBHUBAHUE PE3YJIbTATOB U3MEPEHUIA,
e [0Jy4YeHue OpToOTOIIIaHA U TPEXMEPHOI MOJIENH.

Ha nepBom sTane paboT Obl1 NPOM3BEAEH aHAINW3 MMEIOLIUXCS JaHHBIX 00 0ObeKTe
U3BICKaHUH - ropone MuuypuHck TaMOOBCKOM 00NacTH, IJIOMAAb TCPPUTOPHH COCTABIISCT
84,5 KM%, HaxomuTCs B 73 KM K ceBepo-3anafy ot r. TamOoBa (pucyHok 1). I'opon siBisercs
KPYIIHBIM Y3JIOM 3KEJI€3HOJI0POKHBIX U aBTOMOOUJIBHBIX J0por. Takke OH 3aHMMAeT BTOPOE
MECTO 110 SKOHOMHUYECKOMY U KYJIbTYPHOMY Pa3BUTHIO Cpeu ropoioB TaMOOBCKO 06acTy.
CeronHsi, B COOTBETCTBUM C YKa3oM Impe3ujeHTa P® - 310 eauHcTtBeHHbli B Poccum
HAyKorpaJ, MMEIOLUIMi arpapHoe HamlpaBjleHUE, 3/4eCh 3aHMMAIOTCA  pa3paboTKoOH
DKOJIOTUYECKH  OE€30MAaCHBIX  TEXHOJOTHH  NPOHM3BOJCTBA, XpaHEHUsS, NepepadOTKU
TUI0ZI00BOIIHOM MPOAYKIUH JieueOHO — mpodunakTruueckoro Aeictus [1]. Takke B kauecTBe
UCXOJHBIX JIaHHBIX OBIIM UCIHOJb30BAaHbl KaTaJOTW KOOPJAMHAT MCXOJHBIX IYHKTOB
reoJe3NYECKON CETH.

Pucynox 1. Mecromnonoxenne o0bekTa paboT

Ha crnenyromem stamne ObUI COCTaBlI€H MPOEKT IJIAHOBO-BBICOTHOTO OOOCHOBAHMSA:
IIOCTPOEHA CXEMa PACIIOJIOKEHUS CIIyTHUKOBBIX 0a30BBIX CTAHIMM CTApTOBBIX TOYEK 3aIlyCcKa
BIUJTA, Ha TeppuTOpUHU OrpaHUUYEHHON palioHOM padOT OBUIM 3alIPOEKTUPOBAHBI PABHOMEPHO
PacIoJIOKEHHBIE ONO3HABATENIbHbBIE 3HAKHU (OMO3HAKH), KOOPJUHATHI KOTOPBIX HEOOXOANMO
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OTpeNIeTUTh I JalibHelero ypaBHuBaHusg. HawmGonee addexTtuBHBIM MeTomoM [2, 3]
OTIpeNIeJIeHUs] KOOPJMHAT OMO3HAKOB ISl BBINOJHEHUs adpodorocheMku spisercss [THCC
texnonoruss. s THCC wu3mepeHuid  HCMOJB30BANCA  KOMIUIEKT  JIBYXYaCTOTHBIX
JBYXCUCTEMHBIX CIIyTHUKOBBIX TIeojie3ndeckux mnpueMHukoB Topcon GR-5. beumn
onpeziesieHbl KOOPAMWHAThl JBYX TOYEK pACHOJIOKEHUs O0a30BbIX CTAHIMM B pexUME
«Cratukay. MapkupoBKa U KOOPJAMHUPOBAHHE OMOPHBIX U KOHTPOJIBHBIX TOYEK IJIAHOBO-
BBICOTHOM  TOATOTOBKH  a’dpOoOTOCHUMKOB mpoBoAmwiock B  pexume RTK  co
cpeanekBanparndyeckoil morpemHocteio (CKO) He mpeBwlmaromeit 5 cMm oT pedepenu-
craHnud. B wrore Obu1 3akoopauHupoBaH 141 omo3HaBaTenbHBIM 3HAK. B KkauecTBe
MapkupoBku Todek [IBO Ha MECTHOCTM MCHOJIB30BAIMCH XOPOIIO BUIUMBIE HAa CHUMKAax
KOHTYpa MECTHOCTH: HAaHECEHHbIE KPACKOW KpecThl Ha JIOKA KOJOJLEB M IUIACTUKOBBIC
TapeJiKy, IPUKPEIIICHHBIE K 3EMJIE.

Jlanee ObUIO CIUTAHUPOBAHO IMOJIETHOE 3aJaHUE JUIsS MPOBEACHUS a3PO(OTOCHEMOUYHBIX
pabot. Hcxons u3 TpeOoBaHMII KauecTBa BBIXOAHBIX MAaTEPHANIOB, JUISI ChEMKH IaHHOTO
o0BekTa ObLIO CO3JaHO MOJETHOE 3a/aHue, cocrosimiee u3 12 moneros. [IpocTtpancTBenHoe
paspenieHne CHIMKOB — 7 CM/TIUKC., IEPEKPBITUSI CHUMKOB: TIpoosibHOe — 80%, mornepeynoe
— 60%, pacueTHas BbicoTa 1101eTOB — 430 M.

OOs3aTeNbHBIM ~ YCIIOBUEM  TIPOBEACHUS  JIETHO-ChEMOYHBIX  paboT  sBisIeTCs
COIJIaCOBaHUE TOJIETOB HaJl TeppuTopueit oobekra. CornacoBaHus MPOU3BOAATCS C 30HATBHBIM
LHEHTPOM €IUHOM CUCTeMbl opraHuzanuu Bo3aymHoro aswkenus (3L EC OpBJ),
OenepanbpHOi cnyx60it 6ezomacHoctu PO (OCB) u I'enmrabom Munucrepcrsa 000pons PO.

Beuta BeImonHEHa cepusi BBHIC3OB HAa TEPPUTOPHUI0 OOBEKTAa W TMPOU3BEICHBI B OOIIEH
CIIO)KHOCTH 12 T0JIeTOB OECIMIIOTHBIMU JIeTaTelIbHBIMK anmaparamu ['eockan 201 u ZALA 421-
16E (pucynku 2, 3). B mpomuecce cbeMkn ucmonb3oBammch aBa BITJIA BBumy CKaThIX CPOKOB
BBINOTHEHUs padoT. becrmnorHuk ['eockan 201 oGopynoBan 2 (orokamepamu, ofHa HallpaBlieHa
B HaJup, Jpyras HacTpoeHa Ha OOKOBYIO CheMKy. Vcrnosip30BaHKE JIByX Kamep I03BOJISIET Oosee
JIETANTbHO BBITMOIHUTh CHEMKY 3aCTPOSCHHOW TEPPUTOPHU U TIONYYUTh TPEXMEPHYIO MOIETb
tepputopun. ZALA 421-16E cHabxeH omHON Kamepoill B HAaWp W WCIIONB30BANICS UISI CHEMKH
HE3aCTPOEHHOMN TEPPUTOPUH, B OCHOBHOM CEJIbCKOXO035ICTBEHHBIX ITOJIEH.

& ZALA AERD

FRynA@ Komoadnn

Pucynok 2. BITJIA T'eockan 201 Pucynok 3. ZALA 421-16E

B pesynbrare mpoBeneHus a3podoTOCheMOYHBIX padoT OBUIO MOJTydeHOo mopsiaka 15
TeICAY (poTOrpaduii ¢ paspemeHre 7 cM/IUKC.

Jlanee ObUT MPOBEICH KOMILIEKC KaMepalbHBIX pabOT, COCTOSIIMN W3 CIETYIONTHX
JTAIoB:

1. Pacuer koopAauHaT IEHTPOB (oTorpadgupoBaHuss B NMPOrpaMMHOM oOecredeHue
Topcon Magnet Tools;
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2. dororpammerpudeckas 00padboTka MatepuanioB adpodorockeMku B I1O PhotoScan;

3. TpexmepHOe MOJICIIMPOBAHKE U BHITPY3Ka BBIXOIHOTO MaTepHalia Ha BeO CepBHC.

Pacuer koopauHaT eHTpoB hoTorpadupoBaHus.

JIJiss TIOBBILIIEHUSI TOYHOCTH CO3JIaHUsI OPTO(POTOIIAHOB M KapT BHICOT HEOOXOIMMO
MOJIYYUTh KoopauHaThl IeHTpoB (ororpadupoanus (KILIP) c Tounocteo 10 5-10 cm.
JloOuThCS TaKOM TOYHOCTH BO3MOXKHO MPH 00pabOTKe MaTepraioB CITyTHUKOBBIX H3MEPEHUN
B IiporpaMMHoM obecrieucHun Topcon Magnet Tools.
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PI/ICYHOK 4. Kunemaruka OJHOI'O U3 IIOJICTOB

Xox 1elCTBUH ClIEyOUIU:

1. Co3maeTcst mpoeKT, B KOTOPOM OBbLIM yKa3aHbI: UCIOJIb3yeMasi CUCTeMa KOOpIUHAT
(MCK68), mpoekiusi, TeOH/I.

2. beuta mpou3sBeieHa 3arpy3ka JaHHBIX ¢ TPUEMHUKA. Y Ka3aHbl UCTIOIb3YeMbIe THIThI
aHTEHH, KOOPJMHATHI peepeHL] CTaHIUH, BEICOTa IPUEMHUKA.

3. BrimonHena mnoctoOpa0oTka W3MEpeHUN W HUX ypaBHHUBaHME. B pesynbrare
HOJIy4aeM KOOPJIMHAThI IPUEMHUKOB.

4. 3areM ObuIM 3arpyxeHsbl JaHHble ¢ OoproBoro npuemHuka BIIJIA, u BhInosHeHa
1ocTo0paboTKa U ypaBHUBAHUE U3MEPEHHI (PUCYHOK D).

B pesynbTare BBHINIEIEPEUNCICHHBIX JCHCTBHA, OBUIM IONy4eHBI KOOPIWHATHI
LHEHTPOB (oTorpadupoBaHus HCIOJIb3yeMble A MPUBS3KU IMOJYy4YeHHBIX (oTorpaduii B
IIPOCTPAHCTBE.

dotorpammerpuueckas oopadbotka marepuanoB ADC B [10 PhotoScan.

[Tomy4yeHHBbIH B pe3ybTaTe BHITOTHEHHUS adpPOPOTOCHEMKH MACCUB TaHHBIX ITO/IJICKUT
dororpamMmeTpudeckoil 00paboTke ¢ MOMOIIBI0 aBTOMATH3HMPOBAHHOTO IPOrPaMMHOIO
oOecrieyeHus.

HcxonupiMu Matepuaiamu nporpamMmbl Agisoft PhotoScan ssnstorcst: nudposble
pacTpoBble  M300pa)KeHMs, KOOpAMHATHI LEHTPOB (oTorpadupoBaHusi, MaTepUabl
KaIMOPOBKM ONTHYECKUX CHCTeM (oToanmaparoB, KOOPAMHATHI OMOPHBIX TOYEK Ha
MECTHOCTH.

OcHoBHas 3a/1a4a, peniaeMasi Ipy MOMOIIHY JaHHOW MPOrpaMMBbl - BoccTaHoBiIeHue 3D
MOBEPXHOCTH, TOCTpoeHUE opTodoToruiana u [[MM.
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PI/ICYHOI( 5. Ilonoxenne OINNOPHLIX U KOHTPOJIBHBIX TOYCK U OLICHKA OIIMOOK

PaboTa ¢ npoeKkToM ocyIecTBUIACh B IIECTh CTyNEHEH:

1. BeipaBauBanue Gororpaduii.

B nmporpammMHBIif KoMIuIeke ObuTH 3arpyxeHsl GoTtorpaduu u (aiin ¢ KoopauHaTaMu
neHTpoB ¢ororpadupoBanus. Ilocme dero mporpamMma oOmpeaeiwia IOJIOKEHHE U
OpPUEHTAIIMI0 KaMephl A KaKJOro CHMMKA. 3aTeM ObLIM BBICTAaBIEHBI MapKephl, olliee
YHUCIIO KOTOPBIX cocTaBuiao 141, u3 Hux 74 SBISIOTCS ONMOPHBIMH M 67-KOHTPOJIbHBIMH.
O6mass CKO Ha onopHBIX TOYKax cocTaBuia 6.8 cM, Ha KOHTPOJIBHBIX — 10.6 cM (pUCYHOK 6).

Jlanee mnporpaMMa aBTOMAaTHYECKHM CTPOUT pa3psDKeHHOe o0jako Touek. Jlis
HaWJIyylllero pesyjbTara HEOOXOAMMO IUIOTHOE OOJaKO TOYEK, KOTOpOEe IMOJIyyaroT Ha
CJIeyIOIeM dTare padorT.

2. [locTpoenune MIOTHOTO 0OJIaka TOUEK.

Ha BTOpOM 53Tare BBINOJHAIOCH MOCTPOSHHUE MJIOTHOTO O0JaKa TOYEK Ha OCHOBAaHUU
pacCUMTaHHBIX Ha TIEpBOM OJTane OOpabOTKM TMOJOKEHUH Kamep U HCIOJIb3YeMbIX
¢dororpaduil. OCHOBBIBAsICh Ha PACCUYMTAHHBIX MOJOKEHHUSIX Kamep, MporpaMma BBIYUCIINIIA
KapThl MITYOUHBI JJIs1 KQXKI0M KaMephbl U Ha UX OCHOBE MOCTPOMJIA TNIOTHOE 00JIAKO TOYEK.

3. [TocTpoeHne TpeXMEpHON MOJIUTOHATBHOW MOJICITH.

Crpoutcs TpexMepHas MOBEPXHOCTh: MOJUTOHAJIbHAs MOJENb W/WIM KapTa BBICOT.
TpexmepHas MoJIUroHalbHAs MOJENb OMUCHIBAET POpMYy O0OBEKTa, HA OCHOBAHUU IJIOTHOTO
o0J1aka TOYeK.

4. TlocTpoeHue TaJIOBOM MOJIEIH.

dopmMaT HMepapxXxUUeCKUX TailJIOB TOJNE3eH MpHU CO3JaHUM MOeNed OOoNbIIMX 110
myIomaau o0bEKTOB, HAIPUMEpP, TOpooB. JlaHHBIN (opMaT Mo3BOJISIET BU3yan3upoBaTts 3D
MoJieNi O0JIBIINX 0OBEKTOB C BEICOKMM pa3pelieHHeM U JIeTaTu3alen.
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5. IlocTpoeHnue KapT BBICOT.

IMP - COBOKYITHOCTb TOYEK MECTHOCTU C U3BECTHBIMU TPEXMEPHBIMU KOOPAUHATAMU
U Ppa3IUYHBIMU KOJIOBBIMU OOO3HAUCHUSMHM, MPEIHA3HAYCHHYIO [JIsl amnmnpoKCUMAIUN
MECTHOCTH C €€ IPUPOTHBIMH XapPaKTEPUCTUKAMU, YCIOBUSIMH U 00BEKTAMHU.

6. [TocTpoenue oprodororiana.

OptodoTormian - 310 GOTOIIaH MECTHOCTH, TEOMETPUIECKH CKOPPEKTUPOBAHHBIA TaKHM
o0pazoM, 4ToOBl MaciuTad ObUT PaBHOMEpPHBIM, OTCYTCTBOBAIO HMCKAXEHHWE M IOCTPOCHUE
NPOU3BOUTCS HA T'e0JIE3MYECKON OCHOBE, TAKUM k€ 00pa3oM Kak M y KapTel. Ilpu cozmanmu
OopToOTOIUIaHA THICAYM OTAEIbHBIX H300paKEHUM WJIM paMOK MOTYT OBbITh COOpaHbl U
00BbeIMHEHBI B MO3auKy, YTOOBI CO3aTh HETPEPHIBHOE OECIIOBHOE M300pakeHNE HAJl 1IeJIeBOH
obmnacteio. Kak mpaBuiio, 31o n3o0pakeHue Bee ellle pa3orBaeTcst Ha (hparMeHThl, YTOOBI ClIeNaTh
ero Oojee «yIOOHBIM JUIS MOJB30BATENN», HO COBPEMEHHOE C)KAaTHE TAKKE MOXKET OOJIeTYUTh
nojjavy U300pakeHHi MpaKTHYeCKu Oe3rpaHUYHbIX Pa3MEPOB U Pa3peIlICHHS.

OprtodoTorian  CTPOUTCS HA OCHOBAHWM JIaHHBIX HCXOJIHBIX CHHUMKOB U
PEKOHCTPYUPOBAHHOW MOJIENIM, YTO IO3BOJISIET CO3/aBaTh Pe3yJIbTHUPYIOILIEe H300paKeHUE
BBICOKOTO pa3pereHus [4].

Pucynok 6. OprodoTornan r. MuuypuHck

Brirpy3ka BeIX0IHOTO MaTepHala B BeO CepBHC

Pesynbrarom dororpammerpudeckoin o0pabOTKH ABISIOTCS: KapTa BeICOT (LIMM wmm
LIMP), oprodoromnan, uupposas 3D monens. Bce 3T JaHHbIE MOXHO INOMECTUTH Ha
MPEANOYUTAEMbI T€OTOPTAIL.

B kauecTtBe reomopraia ObLT BeIOpaH Takoi pecypc, kak Sputnik WEB, umerommit
CIIeMyIoIIre IpeuMyIIecTna [5]:

1. IToxneprxka popmaToB nanHbIx Agisoft Photoscan/Metashape;

2. [TpocmoTp 3D Mojeneit HEOrpaHUYEHHOTO pa3Mepa OHJIANH;

3. YcraHOoBKa IpaB JOCTYIIA K 3aTPYKEHHBIM MOJIETISIM;

4. VIamepenue paccTossHUM | muionianen Ha mosepxaoctu [IMP / IIMM;

5. Ilogneprkka clio€B re0JJaHHBIX BHYTPU MOJIEINEH.
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Ceromusi cOOp TeOMpPOCTPAHCTBEHHBIX JAHHBIX C MOMOIIBIO a’podorocheMku BITJIA
ABJIIETCS TPEANOYTUTEIbHBIM IEpe] JAPYTUMHU TEXHOJOTHSIMH, B CBSI3U C €€ BBICOKOUN
3¢ (EeKTUBHOCTHIO: TOJIy4Ye€HHUE HEOOXOAMMON TOYHOCTH KapTorpaduyeckux JaHHbBIX,
COKpAIlleCHUeM BpPEMEHH BBINOJHEHUS paboOT, yMEHBIICHHs OO0beMa MOJEeBBIX padoT u
BBICOKOW PEHTa0EIbHOCTHIO.

['eomannble, TONyYEHHBIE B pe3yiabTare a’dpoOTOCHEMOYHBIX PAOOT SIBIISIOTCS
HeoOXxouMol KapTorpaduueckoid MHPOpMaMoHHOW 06a3oi moboro reomoprana. Takoi
pecypc Kak TeomopTas, IO3BOJISIET peniarh OOJbIIOe KOJIWYECTBO 3aJad Pa3IMYHBIM
3aMHTEPECOBAHHBIM JIMILIAM, OpraHU3alMsiIM U ciiy:k0aM ropoja. B yactHoctu, oprodoromniaH,
NPUBSI3aHHBIM K TE0/Ee3MYECKON CeTH IIOMOraeT KaJacTpOBOM cCily»kOe BBISBIISTH
HECOOTBETCTBHE I'PAHUI] 3€MENbHBIX YYAaCTKOB, YTO Ha CErOAHSALIHHMN JIeHb SBJISETCS OYEHb
akTyasbHbIM [6, 7]. TpexmepHble MOJENM TOpPOACKONW TEPPUTOPUU JAlOT BO3MOKHOCTH
ciy)k0aM apXMTEKTypsl 0ojiee TPaMOTHO BECTH TIPAJOCTPOUTENIBHYIO JAEATENbHOCTb,
MOSIBJISIETCS BO3MOXKHOCTH BIIMCaTh MOJIENb MPOEKTHUPYEMOIO 3[aHUSl WJIH COOPYXKEHHS B
CYIIECTBYIOIYIO apXHMTEKTypy Topoja M YBUIETb TapMOHHYHOCTb €ro OyayIiero
CYILIIECTBOBAHMSI.
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FEATURES OF COLLECTION OF GEO-SPATIAL DATA FOR OBTAINING
A 3D MODEL OF URBAN TERRITORY ON THE EXAMPLE OF
MICHURINSK

The relevance of the work is due to the increasing interest in resources that provide
geospatial data on the territory of settlements. Such resources combine heterogeneous
information about the territory and are of interest for the Register of State, the services
of architecture and urban planning, the Department of Land and Property Relations,
etc. The basis of georesources is cartographic information obtained in various ways.
The most effective method is aerial photography of UAVs, due to the reduction in the
time of work, reducing the amount of field work, high profitability. The article
describes the main stages of the implementation of aerial surveying complex on the
example of the city of Michurinsk in the Tambov Region: collection and analysis of
initial data; drafting of a plan for high-altitude justification; flight planning and
coordination; aerial photography work; data processing and adjustment of
measurement results; obtaining an orthophotomap and a three-dimensional model of
an urban area. At the planning stage, a draft of the plan-and-height justification was
drawn up, with the construction of the layout of the satellite base stations and
uniformly located in the territory of the region the work of identification marks,
coordinated with the help of satellite geodetic equipment. Aerial photography was
carried out by unmanned aerial vehicles Geoscan 201 and ZALA 421-16E and
consisted of 12 flights, coordinated with the special services. Photogrammetric
processing of aerial photography materials was carried out in the program PhotoScan.
As a result of processing, the position and orientation of the camera were determined
for each image, markers were exposed, the total number of which was 141, of which
74 are reference and 67 are control, the mean square error of which was within the
tolerance. Digital spatial models, orthophotoplans and elevation maps obtained as a
result of unmanned aerial photography, thanks to their high accuracy of reference and
detail, speed of obtaining the required results and low cost of work, can be
successfully used as a basis for creating and updating topographic plans and maps,
analyzing cadastral boundaries land and other works.

Key words: aerial photography, unmanned aerial vehicles (UAVs), orthophotomap,
digital terrain model (DTM), global navigation satellite systems (GNSS), planning and
altitude basis (PAB).
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Komapos C.A.
Boponexckuil rocy1apCTBEHHbIM TEXHUYECKUI YHUBEPCUTET

COBPEMEHHBIE TEHAEHIMHU PA3BUTUA U KIJACCUPHUKALUHN
IJIEKTPOHHbBIX TAXEOMETPOB

HpoaHaJII/I3I/IpOBaH PBIHOK COBPEMCHHBLIX 3JICKTPOHHBIX TAaXOMCTPOB, IMPUBCIACHA HUX
KJ'IaCCI/I(l)I/IKaHI/IH H paCCMOTPCHBI OCHOBHBLIC XapPaKTCPUCTHUKH. B 3akmrouenun pac-
CMOTPCHBI OCHOBHBIC TCHACHIMU PAa3BUTUA 3TUX I'€OAC3NICCKUX HpI/IGOpOB.
KiroueBrle cioBa: TaxXCoOMETP, UBMEPCHUEC YIJIOB, KJIaCC TOYHOCTHU, OTPAXKATCIIb.

B HacTosmee Bpems Npu U3BICKAaHUSAX B CTPOMUTEIBCTBE AKTHBHO IPUMEHSIOTCA CO-
BPEMEHHBIE JIEKTPOHHbIE TPUOOPHI. MEHAeTCsl TEXHOJIOTUS MOJIEBBIX I€0JIe3UUECKUX padoT,
a 00paboTKa MOJYYEHHBIX PEe3yIbTaTOB MPOU3BOJUTCS HA NEPCOHATBHOM KOMIIBIOTEPE B pas3-
JMYHBIX MPOrpaMMHbIX MoayJsix [1, 6]. [Ipouiecc moAroTOBKU JOJKEH J1aBaTh ClIEHUAINCTaM
CTPOUTEIIBHBIX CIIEHUAIbHOCTEN HABBIKU PELIECHUS FE€OJE3NYECKUX 3aa4, BOSHUKAIOIINUX IIPU
BO3BEJICHUH 3/1aHUN U MH)KEHEPHBIX COOPYKEHUH, HA OCHOBE UCIIOJIb30BaHUsl HOBEHUIINX J10-
CTHKEHHMH B 00JIaCTU Ie0fIe3UUeCcKOro NpuOOpOoCTPOEHHs, a TaKkKe 3eMeJIbHO- KaJlaCTPOBbBIX
paboT u rocyIapCcTBEHHOTO MOHUTOpPUHTA 3eMenb [4, 5, 7, 9].

B HayuyHOl 1 TeXHHWYECKOH JuTepaType NPUBOIATCS TEOPETHUECKUE OCHOBBI (DYHKIIH-
OHUPOBAHMS 3JIEKTPOHHBIX Teoje3ndeckux npudopos [1, 10]. Onucanue paboThl X KOH-
KPETHBIX MOJEJEN MPeI0oCTaBIIAETC Mpou3BoauTeNsIMU. Hepenku ciydau, Korjna Takoe Onu-
CaHHME OTCYTCTBYET, YTO 3aTPYAHSET HCIIOJb30BaHHE MPHOOPETEHHOTO O00OpyaoBaHUs. B
y4eOHOIl nuTepaType BONPOCHI NMPUMEHEHHUS B CTPOUTENILCTBE IJIEKTPOHHBIX TaXeOMETPOB,
HA3€MHBIX JIa3€pHBIX CKAHUPYIOLIUX CUCTEM U CIYTHUKOBBIX HABUTAIIMOHHBIX NMPUEMHHUKOB
GPS n I'JTOHACC HeocTaTo4HO OCBELIEHBI.

Hecmotps Ha OypHOe pa3BUTHE HOBBIX OOJNAacTEl reoe3uH, TAKUX KaK CITyTHUKOBBIE
METOJbl U3MEPEHHUS U HA3€MHOE JIA3€PHOE CKAHMPOBAHHUE, TPAJUIMOHHBIE I'€OAEC3UUYECKHE
npuOOpPbl — AJIEKTPOHHBIE TaXEOMETPhI MPOJOJIKAIOT 3aHMMAaTh HE MEHEE BAKHOE MECTO
cpeau reoae3nueckux mpudopos [11].

[losiBEeHNIO AJIEKTPOHHBIX TaXEOMETPOB MPEIIIECTBOBAIO CO3/aHUE U YCOBEPLICH-
CTBOBaHHE 3JIEKTPOHHBIX TEOJJOJUTOB M TONMOrpapHMUECKUX CBETOAATbHOMEPOB. DJIEKTPOHHBIN
taxeomeTp (OT) - 3T0 u3MepUTeNnbHbIN NPUOOP, B KOTOPOM KOHCTPYKTUBHO OOBEAMHEHBI JIEK-
TPOHHBIN TE€OJOJUT, CBETOAAIBHOMEPAMU U MUKPOIPOLIECCOP € MPUKIIAIHBIM T'€0I€3UYECKUM,
MpOrpaMMHBIM oOecriedeHreM. MUKpOIIpoLeccop Mo3BOJIIET XPaHUTh JaHHbIE U3MEPEHUN BO
BHYTPEHHEHN MaMATH U OCYIIECTBIISATh 00pabOTKY U aHAIU3 pe3yIbTaTOB U3MEPEHUI Hemocpe-
CTBEHHO B moJjie. B nocienHee BpeMsi 4ETKO MPOCIIEKUBAETCS TEHACHLUS PAa3BUTHUS SJIEKTPOH-
HBIX TAXEOMETPOB - OT «OOBIYHBIX» MPHUOOPOB K pOOOTHU3MPOBAHHBIX CTAaHIMH [3].

PriHOK reopesnueckux mpruOoOpoB mpeajgaraeT 0oabII0e KOJIMUYECTBO JIEKTPOHHBIX Ta-
XEOMETPOB, KOTOPbIE BBIMYCKAIOT M3BECTHBIE MPUOOPOCTPOUTENbHBIE (GUPMBI MUPA, TAKHE,
kak: Leica Geosystem, Trimble, Sokkia, Topcon, Nikon, Foif, Pentax, Spectra Precision,
South u npyrue. Kpome toro, kaxnas u3 ¢GpupM nelTaeTcs pasHOOOPa3UTh aCCOPTUMEHTHBIH
P HOBBIMHM MOJIETISIMU TIPUOOPOB, TOTOTHUTENBHO JOTOIHSSI UX HOBBIMU BO3MOKHOCTSIMH.

Jlnst BeiOopa Hy»kHOro DT HeoOX0aMMO AeTanbHO pa3odpaThbes B BO3MOXKHOCTSX MPH-
6opa. [Ipeanoyrenue oTAaeTCs TOUHOCTH YITIOBBIX U JIMHEWHBIX n3MepeHuil. [lo atomy nmoka-
3aTeo 1e1ecoo0pa3Ho YCTaHOBUTH TaKylo Kilaccu(UKaIuIO.

[Ipeunsuonnsle - 310 Takue IT, TOYHOCTh U3MEPEHUS YIIIOB KOTOPBIX COCTaBIsieT < 1
", quaui < 1 Mm. WX MCTIONB3YIOT U BBICOKOTOUHBIX WH)KEHEPHO-TEO0JIE3NYECKUX padoT.
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Kpome 3T0r0, uX MOKHO MPUMEHATh B METPOJIOTUH, HATIPUMED, Ui MPOBEPKHU JUHHUM 00pa3-
[IOBBIX T€0JIC3MUECKUX 0A3HCOB C IENIbI0 KOHTPOJISI KX CTAOMIBHOCTH [2].

Tounslie - 370 3T, TOYHOCTH YITIOBBIX U3MEPEHHUM KOTOPBIX KOJeOIeTCs B Mpeesnax oT
1"-5", a nuuernrx 4 MM Ha 1 KM.

Pytunnble - 3T0 mpuOOpPHI, TOYHOCTH YTIIOBBIX U3MEPEHUM KOTOPBIX MOXET JOCTUTaTh
10 ", a nuueiHBIX 5 MM U Oosiee Ha KuioMeTp. DTH DT UCHONB3YIOT A CO3JaHUS ChEMOY-
HOr0 0OOCHOBAHHUSA, a TAK)XKE MPUMEHSIOTCS JJISl BBIIIOJIHEHUS 3JICKTPOHHBIX TaxeoMeTpHuue-
CKUX CHEMOK Pa3IMYHBIX MACIITA0O0B.

bespednekropubie - 3T0 TPUOOPHI, padoTaromiue 6e3 orpakarens. CeroaHs 3Ta QpyHK-
1Sl TOCTOSIHHO PA3BUBAETCS, a MPHOOPBI 3TOTO KJlacca CIIOCOOHBI paboTaTh 6€3 MPUMEHEHUS
oTpakatess Ha OOJIBIINX PACCTOSHUIX

VYHuBepcalipHbple - crienualibHbelid kiaace OT, Hampumep, ¢ uHTerpupoBaHHbIM GPS-
MPUEMHUKOM. TOYHOCTh YIJIOBBIX U JTMHEHHBIX U3MEPEHUI BbICOKas. DTH MPUOOPHI LEIEC000-
pa3sHO MCHOJb30BATh JJISl ONPECIICHUS] TPAHUL] YYACTKOB, PACIOI0KEHHBIX HA 3HAUYUTEILHOM
pPacCTOSIHUU OT IYHKTOB OMOPHOM CETH, a TaKXke JAJIS Pa3METOYHBIX paOdOT Ha CTPOUTEIBHBIX
IUIONIA/IKAX, T/Ie BUAMMOCTD MIEPEKPBIBACTCS 3MAaHUSIMU, 000PYIOBaHHEM U TEXHHKOI [5, 9].

OTaenbHO OCTAaHOBHMCSI HA TOYHOCTH M AANIbHOCTU M3MepeHus jauHuidl. CeronHs Bce
AJIEKTPOHHBIEC TAXEOMETPHI OJU3KHUE M0 KJIacCy TOYHOCTH, KoTopas Kosebnercs ot 1 + 1 g0 3
+ 2 MM Ha Kaxaplii kunomerp pabotsl. [lo mampHOCTH M3MEpeHUid, MPUOOPHI OTIMYAIOTCS,
MIOCKOJIBKY UX BO3MOXHOCTHU pasHble. [Ipu pabore ¢ 01HOM mpu3MOl MaKCUMaJIbHOE paccTo-
sHue usmepenui nocrturaer 3000-4000 Thic. M, Ha Tpu npu3Mbl cocTaBisgeT S000-8000 Thic.
M. BaxHol (yHKIMEH, HaJl YCOBEPIICHCTBOBAHMEM KOTOPOH padOTaloT MpUOOPOCTPOUTEIb-
Hble (UPMBI, €CTb BO3MOXXHOCTh paboTaTh 0€3 OoTpaxxaTels, 4To 0OecleYrBaeT W3MEpEHUE
HEJOCTYIHBIX paccrosiHui [10].

Eme oaun mapamerp, KOTOPBIA XapakTepu3yer coBpeMeHHble DT - 3TO peructpanus
JnaHHbIX u3MepeHuil. [IpeumyniectBeHHO puboOpel MOryT peructpuponarb oT 10 10 32 ThIC.
CHUMBOJIOB, KpOME TOTO, IOYTH BCE OHM 0OecreueHbl KapTaMu namstu ot 32-256 1'6. [lepena-
ya nH(OPMALIUU OT UCTOYHUKA K YCTPONCTBY M HA00OOPOT OCYIIECTBIISIETCS C IOMOIIbIO pas3-
JUYHBIX TIOPTOB BBOJA / BbIBOJA: HauuHas oT cTanaapTHoro USB u mopta RS-232, 3akanyu-
Basi COBpeMeHHbIMH TexHoorusimu Bluetooth u Wi-Fi [2, 3].

ONEKTPOHHBIE TaXEOMETPHl MPEUMYILIECTBEHHO KOMIUIEKTYIOTCS AaKKyMYJIsTOpaMmu,
KOTOpBIE, KaK MpaBUiIO, 0OOECIEUNBAIOT HEMPEPHIBHOE U3MEPEHUE YIJIOB U JIMHUHN B TeUEHUE
10 gacoB. @UPMBI-TIPOU3BOIUTENH YAEIAIOT OOJIBIIOE BHUMAHUE TEMIIEPAaTypHBIM MOKa3aTe-
JIsIM paboTHI TPUOOPOB, UX TLIE- U BOJOCTOMKOCTH M MX Macce. Macca coBpemeHHbIX OT - B
npezaenax 6-9 xr.

["apanTus Ha pUOOPHI MpeAOCTaBIsETCS BCeMH (prupMaMu - MPOU3BOAUTEISIMH UITH HX
JUCTPUOBIOTOpaMU U cocTaBiisieT 1-4 roga. OTaenbHO NPEAOCTaBISIETCA TapaHTHsl Ha ONTUKY
- 10 1mectu JeT. Hanbonpuime rapantun Ha npoaykuuio naroT ¢pupmel Nikon u Sokkia - 48 u
36 Mec. cooTBeTcTBeHHO. OTHAKO, Kakue Obl TapaHTHH HE MPEAOCTABIISIIN 3TH (PUPMBI, JTHjIe-
pPOM Ha pBIHKE 10 KaueCTBY M HAJEKHOCTH MPOAYKIMH ObUIa U OCTaeTcs LIBeiapckas ¢pup-
Ma Leica GeoSystem. DT ee mpou3BoCTBa MPUMEHSIFOTCS BO BCeX cepax reosie3uu, B CTPO-
UTENbCTBE, HHKEHEPHOM Jiesie U ToMy nojio0Hoe. ['oBops o croumoctu T, oHa npeumyiiie-
CTBEHHO (OpMUpPYETCs 3a CUeT KJjlacca TOYHOCTU YIJIOBBIX M3MEpPEHHUIl U Mo (yHKIIMOHATb-
HBIM BO3MOXHOCTSIM YCTPOWCTBAa M €caMOro IMmporpamMmHoro ob6ecrnedenus. CTOUMOCTb pas-
mmuabIX moaener DT cocrasisger ot 7 no 50 TeIc. $.

UYroObl mpuBiIeYs BHUMAHUE CIELUANNCTA, KaKIBIH U3 MPOU3BOAUTENEH cTapaercs
CO3/aTh YHUKAJIbHBIA NW3aliH, YIPOCTUTH YIPABJIEHUWE CHUCTEMOM, MoAuYepKuBas (PyHKIHO-
HaJIbHbIe BO3MOXHOCTH NpUOOpa, a MMEHHO: pa3MEeTKH KpyroBOil KpHUBOii, ompeneneHue He-
JIOCTYITHOT'O PAcCTOSTHUSL U BBICOTBHI COOPYXKEHUS, U3MEPEHUS B BEPTUKAJIbLHOW U HAKJIOHHOMN
IUIOCKOCTSIX, BBIYMCIICHMS IUIOMand M mepumerpa. IIpubopbl B aBTOMaTHYECKOM pEXHUME
BBOJISIT MOMPABKU Ha KPUBHU3HY 3eMIIU U pedpaklinio, pETUCTPUPYIOT TEMIIEPATypY, AaBJICHUE
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U T.1. DTUMH BO3MOXKHOCTAMHU OOECIEUEHbl MPAKTUYECKH BCE COBPEMEHHBIE AJIEKTPOHHbBIE
TaxeoMeTpbl. OCHOBHBIMU HAIPaBJICHUSIMH COBEPILIEHCTBOBAHMS BO3MOKHOCTEH COBpEMEH-
HBIX 3JIEKTPOHHBIX TaXEOMETPOB SIBISIETCS obOecreyeHne TpedyeMoro Kjacca TOYHOCTH, MO-
BBIIIICHHE BO3MOXKHOCTEH M TOYHOCTH M3MEPEHHMs JUIMH JIMHHUH, a TaKKe TOPU3OHTAIBHBIX U
BEPTHUKAIbHBIX YTJIOB.

AKTyallbHBIM OCTae€TCsI COBEPIICHCTBOBAaHHE BO3MOXKHOCTEH paboThl mpuOOpoB Oe3
NPUMEHEHUS OTpakaTeslei, aBTOMAaTU3allUsg HW3MEPEHHH, pacuMpeHrne (YHKIHMOHATbHBIX
BO3MOXKHOCTEH MPHOOPOB uepe3 COBEPUICHCTBOBAHKUE U PACIIMPEHHUE ITPOrPAMMHOTO o0ecrie-
YEHHs] UHTETPUPOBAHUEM HX, KaK YK€ 0TMeuanock, ¢ cuctemamu GPS, ynpoiienus ynpasie-
HUS STUMH CUCTEMaMH U BO3MO>KHOCTb 00pa0OTKM 0000IIAIONIMX PEe3yIbTaTOB aHAIN3a BbI-
MOJIHEHHBIX U3MEPEHUN.

OnHUM U3 TIaBHBIX JOCTOMHCTB UCIOJIB30BAHUS HIIEKTPOHHBIX TAXEOMETPOB SIBJISCTCS
OTCYTCTBHE HEOOXOJIMMOCTH BEACHMS CHEIUMAIBHOTO >XypHala JJis 3allUCU PACCTOSHUN U
YIJIOB, KaK IMpH pPabOTe C TEOMOJIUTOM, IOCKOJIBKY TaxeoMEeTpHUYecKas CheMKa Tpelyer
TOJIbKO BeJieHUs abpuca. Homepa MUKeTOB, paCCTOSIHUS U YTJIbl COXPAHSIIOTCS aBTOMAaTUYECKU
B NAMITH WHCTPYMEHTA, W IPU M3MEHEHHH MECTa €ro PacIloJIOKEHHUS HeoOXoaumo Oyxaer
TOJIbKO BHECTH CBEIEHHS O HOBOW CTaHIIMM U MPOHYMEPOBATH IHKET, MOCJIE YEro IMpu
Ha)KaTHUH CHENUATBHOM KHONKH TaxeoMEeTp caM NpOM3BEAET Bce u3MepeHHs. Taxke
TaXeOMETp IMO3BOJISIET MTPOU3BOJUTH PAacyeT TOPU3OHTAIBLHOTO MOJIOKEHHUSI aBTOMAaTHUYECKH —
JWCIIJICH YCTPOMCTBA TMOKa3bIBaeT TOPU3OHTAIBHBIE W BEPTUKAJIBHBIC YIJIbI, HAKIOHHOE
paccTosiHue, TPEBBIIIEHHE K TOPU3OHTAJIbHOE IMOJNIOKEHHE, a PEeXHUMBl OTOOpaKeHUS
UH(pOpMaLU MOTYT ObITh U3MEHEHBI IIPH NEPBOM K€ HEOOXOAUMOCTH.

DNEeKTPOHHBI TaxeoMeTp oO0JanaeT (QYyHKIHEH «BBIHOCA B HATypy», TO €CTb
YCTAaHOBKY YCTpPOWCTBAa Ha MECTO C YK€ ONpEACICHHBIMH KOOPIMHATAMH, TIOCJIE YerO0 OH
«OPHEHTUPYETCS» - MOCPEIACTBOM 3aJaHMs AUPEKIMOHHOTO yIiia WM KOOPAMHAT TOYKH
OPUEHTHPOBAHMS, BBOJIATCS TAHHBIE O TOYKE BBIHOCA, M MPHUOOP MOKA3bIBAET PACCTOSHHE 0
00BEKTa U YroJl, Ha KOTOPBIH €ro ClieyeT pa3BepPHYTb.

CyImecTByIOT TaxeoOMeTpbl M JUIi OCOOBIX TOTOJHBIX YCIIOBH, Hampumep,
a/IalITUPOBaHHbIE Ul IPOBEACHUS 3aMEpPOB B 30HaX 0CO00 TMOHIKEHHBIX TeMIepaTyp,
OJTHAKO WX CTOMMOCTh, COOTBETCTBEHHO, BbImIe. K coxkanenuto, ceromuss B Poccun
3HaYUTeJIbHAs YacTb BCEX IIOJEBBIX CHEMOUHBIX pabOT BBINOJHACTCA TPAAULUOHHBIMU
CpeACTBaMH — OINTHYECKUMHU TEOJOJIUTAMH, JNaTbHOMEPHBIMH HACAJAKaAMH W JAPYTHMH
yCTapeBIIMMHU I'€01€3MUECKUMH TPUOOpaMH.

0060011251 pe3yIbTaThl aHATN3a, MOKHO CJIEIaTh CJICTYIOIINE BBIBOIBI:

DJNEeKTPOHHBIE TaXE€OMETPbI, KOTOPbIE CETOJHS MPOU3BOIAT NMPHUOOPOCTPOUTEIHHBIE
¢upmbl: Trimble, Leica Geosystems, Sokkia, Topcon, South, Pentax, Nikon, Spectra
Presicion u npyrue obecnieunBaioT caMmble pa3HOOOpa3HbIe TPEOOBaHUS TMOJIH30BATEICH TOY-
HOCTH, OBICTPOJICHCTBUIO, BO3MOYKHOCTEH MPOrpaMMHOr0 0OecreuyeHus, ypoBHs aBTOMaTu3a-
mun. LlenecooOpa3Ho kiaccupUIMPOBaTH NEKTPOHHBIE TaXEOMETPHl HA TPYIIIBI: MPEIH3H-
OHHBIE, TOUHbIE, PyTUHHBIE, YHUBEPCAJIbHBIE, YYUTHIBAS TOUHOCThH YIJIOBBIX M JTMHEHHBIX W3-
MEpEHH, ¥ TEXHHYECKHE BO3MOKHOCTH CaMUX MPUOOPOB, B 3aBHCUMOCTH OT KOTOPBIX DIIEK-
TPOHHBIE TAXEOMETPBI MOT'YT OBbITh MCIIOJIb30BAHbI ISl Pa3IMYHbIX LIeJeH, TAaKuX, KaKk: B MET-
POJIOTHH, JJISi BBICOKOTOYHBIX HWH)KEHEPHO-TEOJIE3NIECKUX pabdoT, sl KaJaacTPOBBIX, TOIO-
rpadM4ecKux U pa3METOYHBIX paboT, B CTPOUTENILCTBE U TOMY 10JI00HOE.

OCHOBHBIMHU TIEPCTIEKTHBAMH Pa3BHUTHUS DJIEKTPOHHBIX TaXEOMETPOB OCTAETCS: aBTO-
MaTHU3alus U3MEPeHUH, COBEPILIEHCTBOBAaHNE BO3MOXKHOCTH paboOTHl MpHOOPOB 0e3 oTpaxka-
TeJIeH, YBeIMYeHHEe BO3MOKHOCTEH CHCTEMbI HAKOIUICHUS JIaHHBIX, PacIIMpeHHe MporpaMM-
HOro obecrieueHust PYHKUUH, aKTyaJIbHBIX JJIS MHXKEHEPHOU Ieo/ie3Ud. YUUTHIBas, UYTO PhI-
HOK paboT mo cOopy, 00paboTKe U aHaNIM3a T'€ONPOCTPAHCTBEHHBIX JaHHBIX PACHIUPSETCS, TO
NPUOPUTETHBIMU TIPU BBIOOpE MPUOOPOB M TEXHOJIOTUH CTAHOBUTCS HE UX IIEHA, a HaJeX-
HOCTB, KQU€CTBO M YPOBEHb CEPBUCHOTO OOCITY>)KUBAHMUSI.
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MODERN TRENDS IN THE DEVELOPMENT AND CLASSIFICATION OF
ELECTRONIC TOTAL STATIONS

The article analyzes the market of modern electronic total stations, their classification
and the main characteristics. In conclusion, the main trends in the development of
these surveying instruments.
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Boponexckuil rocy1apCTBEHHbIM TEXHUYECKUI YHUBEPCUTET

OCOBEHHOCTHU MOJAEJIMPOBAHUA PEJIBE®A MECTHOCTH JIsA
OINIPEJAEJIEHUSA OBBEMOB CTPOUTEJIBHBIX PABOT ITPHU
PEKOHCTPYKIHUHU JOPOKHOI'O IIOJIOTHA

PaccmarpuBaroTcs BOpoChl, CBA3aHHBIE C IOCTPOEHUEM LU(POBBIX MojieNel penbeda u
IIPOEKTHBIX MMOBEPXHOCTEW JOPOMKHOIO MOJOTHA MPOEKTUPYEMON aBTOJOPOTH C LIENbIO
orpeseneHus 00beMOB CTPOUTENbHBIX padoT. Hamuuue nudpoBoil Moaenu mo3BojsieT
HE TOJIBKO OLIEHUTH 3KOHOMHYECKYIO 3((EKTHBHOCTD MPUHATHIX MPOEKTHBIX PEIICHUH,
HO U SIBJIICTCS] ICTOYHHUKOM HEOOXOIMMBIX TAHHBIX IS UCIIOJIb30BaHUS B COBPEMEHHBIX
CHCTEM YIIPABJICHUS JOPOKHO-CTPOUTEIILHON TEXHUKOM MTPU BHITNIOJIHEHUH PadoT.

KitoueBbie crioBa: peKOHCTPYKIUS, JOPOKHOE MOJIOTHO, IU(PPOBas MOJIEINb, MPOEKT-
Hasi IOBEPXHOCTh, 00bEM paboT, cucTeMa YIPaBJIEHUs CTPOUTEIBHON TEXHUKOM.

I'eonesnueckue paboThl U BO3BEACHUN aBTOMOOUIIBHBIX COOPYKEHUI — HEOThemIieMast
COCTaBHas YacTh TEXHOJIIOTMYECKOT'0 MIPOLIECca Ha BCEX 3Tanax CTPOUTENIbHOIO Mpou3BoaAcTBa. OT
KauecTBa reoIe3MYeCKuX paboT 3aBUCUT HE TOJIIBKO OE€30MacHOCTh Ha IOPOTax, HO M COKPAICHHE
CPOKOB BBITOJIHEHUSI OTJEIbHBIX CTPOUTEIbHO-MOHTAXKHBIX ornepanuii. Hanuuue onepaTuBHBIX
CBEJICHUI O MPOCTPAHCTBEHHOM IOJI0KEHUH OOBEKTOB M MICIIOJIE30BAHIE COBPEMEHHBIX BBIYHC-
JIMTEBbHBIX KOMIUIEKCOB 00€CIIeUrBaeT MOCTYIUIEHHE HHPOpMALUK Al IPUHATHS YIpaBJieHYe-
CKHX PEUICHHUH O MPOBEICHUH BHEIUIAHOBBIX, TEKYIIINX U KalTUTAIBHBIX PEMOHTOB [5].

OnHUM U3 BaXKHBIX BOIIPOCOB I'€0/I€3UYECKOr0 00ECTIEUEHU SBIIETCS N3yUeHHE U Kap-
TorpadrpoBaHue peibeda MECTHOCTH B 30HE MPOU3BOACTBA paboT. HeoOxoaumocTs B reoje-
3U4ecKuX paboTax, MpoBeleHHEe aHalu3a peibeda MECTHOCTH, IMOJIcUeTe 0O0BEeMOB paboT B
IpoIecCce CTPOUTENHCTBA BO3HUKAET MPAKTUYECKU MOCTOSIHHO. B HacTosiee Bpemsl BbINOIHE-
HHE MPOEKTHBIX Pa0bOT B JOPOKHOM CTPOUTENHCTBE BEAETCSI HA OCHOBE MOATOTOBICHHOMN U ()-
poBoit Mozienu MectHocTu. [udposas monens mectHoctu (HMM) — 3T0 MHOKECTBO, 3J1€MEH-
TOB, KOTOpBIE BKJIIOYAIOT B ce0s1 Tonorpado-reoge3nyeckyro nHdopmanus o MectHocTH. Tormo-
rpaduueckas [IMM xapakrepusyer curyaruio u penbed mMectHoctd. OHA COCTOUT U3 IUPPO-
Boit Monienu penbeda (LIMP) u undpoBoit Moenu KOHTYpoB (cuTyarun) [6].

[lepen HauanoMm npou3BoACTBa pabOT HEOOXOAMMO BBIIIOJIHUTH AHATIU3 TEPPUTOPUU B
npezenax MoJIockl 0TBOAA aBTOAOPOTH, Tak Kak Hamuuue omuoOok B LIMP, momyuenHoit Ha
JTarne U3bICKaHWM, MOXKET MPUBECTU K HE3AIUIAHUPOBAHHBIM 3aTpaTaM CO CTOPOHBI OpraHU3a-
IIUH, BBIIOJHSIOMIEH paboThl. Y HUBEpCAIBbHBIM HAOOP MHCTPYMEHTOB, HEOOXOIUMBIX JUIs pa-
OOTBI C TPEXMEpPHOW MOJENBI0 MECTHOCTH 00JiagaeT mporpamMMmHbIii Komiuiekc AutoCAD
Civil 3D, otHocsmuiics k rpynne CAIIP [4]. B qanHOM nporpaMMHOM KOMILJIEKCE TOCTpOe-
HUE TPEXMEPHON MOJENN MOXKET ObITh BBIIOJHEHO MO OOIIMPHOMY PSIly UCXOTHBIX JaHHBIX:
[0 pe3yJibTaTaM reoJIe3N4eCKoil CheMKH, 00J1aKy TOYeK, TEKCTOBOMY OIHMCAHUIO TOUYEK pellb-
eda, TMHUSIM TOPU3OHTAIEH Ha Tomorpapuyeckux rnjiaHax u kaprax u ap. Heobxoaumbie nH-
CTPYMEHTBI U TOPSAIO0K NOCTpoeHHs mudpoBbix Moxaenel penbeda B AUtoCAD Civil 3d mo-
CTAaTOYHO WIMPOKO OMHCAH B Y4eOHOM M TeXHUYEeCKoul nurtepartype [3]. bomee moapoOHO
OCTAHOBHMCS Ha TIOCTPOCHUHU LU(POBBIX MOJIENIEH MPOSKTHBIX MMOBEPXHOCTEH, HEOOXOAUMBIE
JUISL OIIpeieNIeHrs 00beMa CTPOUTEIbHBIX padoT.

[TocTpoeHne mpoeKTHOM MOBEPXHOCTH SABIISIETCS OTIEIBHBIM BHIOM I'€0JIe3UUECKUX padoT,
OTHOCSIIUXCS K COCTaBJICHUIO MPOEKTa BEPTUKAILHOM IIaHUPOBKU. PaboTa HaKIOHHO Tutoma-
KU TIPOBOMTCS JUTsl 0OECTIEUEHHs] CTOKA BOJIBI € 33JaHHBIMU MPOJIOIBHBIM M MOMEPEUHBIM YKIIO-
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HaMu. OCHOBHBIMH JIaHHBIMH, TTIOY4a€MbIMHU B pE3yJIbTaTe MOArOTOBKH MPOEKTa, SBISIOTCS pabo-
Yye OTMETKH XapaKTEPHBIX TOYEK, OMpeIesieMble MO Pa3HOCTU MPOESKTHBIX U (PAKTHIECKUX OTME-
TOK. BbluncieHHble MPOEeKTHBIE U pabovre OTMETKH OTMEYAIOT Ha IIaHe HaJl COOTBETCTBYIOIIMMHU
(baKTHYECKMMH OTMETKAaM{ IMOBEPXHOCTH 3eMIIM. B OCHOBY IpOeKTa BEPTUKAIbHON MaHUPOBKU
MOXET OBbITh MOJIOKEHA CXEMa BOIOOTBE/ICHHS YUaCTKa MECTHOCTH (PUCYHOK 1).

PI/ICYHOK 1. Cxema BCpTHKﬂJ’ILHOfI IUIAHUPOBKH 110 BOJOOTBCACHHIO

IMporpammusiii komiuieke AutoCAD Civil 3D mogiepkuBaeT aBTOMAaTHYECKOE BbI-
MOJIHEHUE MAKPOCOB WJIM CKPHUIITOB, IMOJATOTOBICHHBIX HA OHOM W3 YHHBEPCAIBHBIX S3BIKOB
nporpammupoBanus: Lisp, Visual Basic wiu C+. Mimess 6a30Bble HaBBIKM B O0JIACTH ajro-
PUTMU3AIUU BBIYMCICHUN MOYKHO IMOATOTOBHTH HEOOJBIION MOJTYJIb, IIO3BOJISIOIINN 32 CUH-
TaHHBIE CEKYH]IbI CIeNlaTh BCE HEOOXOIMMBbIE BBIUMCICHHSI OTMETOK MPOEKTHOH MOBEPXHO-
CTH, Ha OCHOBE MPEJIOKEHHON CXEMbI BEPTUKAIHLHOU IJIAHUPOBKH. BBIYHCIICHUE TIPOSKTHBIX
OTMETOK yJ00HO peanu30BBIBaTH MyTEM BBHIOOpA XapPAaKTEPHBIX TOYEK PACIOJOKEHHBIX B
BEpIIMHAX KBAJPATOB C OMpPEACIICHHBIM IaroM. B MaHHOM ciydae HMCMIOJIb30BaHUE CETKH
KBapaToB ¢ maroM 20x20 M. MOTHOCTHIO COOTBETCTBYET TPEOOBAHMSIM MPOCKTHON OpTraHU-
3aruu. B mocnenyromnemM ympomaeTcsi cxeMa BhIHOCA MPOEKTHBIX OTMETOK Ha MECTHOCTh U
Te0JIC3UYECKUI KOHTPOIIb 3eMIISTHBIX PadoT (PUCYHOK 2).

N o | tzae +0.40 | 4025 | ] weas +0,20 | 148,30
[ T T
,?»;, 17,80 ldas 8,00 %810

+190 | 14850 42,00 | 18,
146,60

5

a1 .S 4250 410

+{120 | 14860 0 | $4900

%@ 148,40 49,00
+67

+010 | 148 70 +0,37 | #§ 02

148,60 18,55
202

2015 | whas 1140 | 19,00
Pucynok 2. Kaprorpamma 3emisiabix mace B AutoCAD Civil 3d
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Crnenyer otMeTuTh, uto ucnoib3zoBanne AutoCAD Civil 3d B kadecTBe 6a30BOro mpo-
rpaMMHOT0 00eCHEeYeHUs] 3HAYMTENBHO YIPOIIAET BOMPOC MOArOTOBKA HEOOXOMMOM MPOEKT-
HOW IOKyMEHTaluu 00BbeKTOB MHPPACTPYKTYpbl. Kpome 3Toro pe3ynbrarhl BEpTUKAIBHON I11a-
HUPOBKH MOXHO OYJIET JIETKO 3KCHOPTHPOBATh B T€OMH(OPMALMOHHBIE CUCTEMBI, CBS3aHHBIE C
TEPPUTOPHUATBHBIM TUIAHUPOBAHUEM HACEJICHHBIX MyHKTOB. Kak mpaBmiio, Bce COBpPEeMEHHBIE
['MC cucremsl oiepxkuBaroT padoty ¢ popmarom DWG min oomennbivu daitmamu DXF [1].

BaxHpiM MOMEHTOM HEOOXOJUMOCTH MOCTPOEHHUSI MPOEKTHBIX MOBEPXHOCTEH SIBIIS-
IOTCS, Pa0OTHI TI0 COOPY)KEHHUIO JTIOPOKHOTO TMOJIOTHA aBTOMOOMIIBHBIX jaopor. JIroboil y4a-
CTOK aBTOMOOMJILHOM JIOPOTH COAEPIKUT HECKOJIBKO CIIOEB, KAXK/IbI U3 KOTOPBIX UMEET CBOIO
dopmy, pazmep, TpeboBaHus K yKioHaMm. [Ipumep coctaBa TOpOKHON OJEXKIBI AJISt OJJHOTO U3
Y4aCTKOB PEKOHCTPYHPYEMOI aBTOMaructpaiu r. BopoHexa mpejcraBieH Ha cxeme (pHUCy-
HOK 3). JlopokHasi Ofie’Ka COCTOUT M3 Tecka Menkou ¢pakmuu 0,28 M, MIaKOBOTO OCHOBA-
Husa 0,36 M u3 achanbra 6eTOHA MOPUCTOrO M3 TOpsYei KpymHo3epHHCcTOM cmecu 0,08 M.
Hanee uner cnoii acanbrodberona menkozepHucToi cmecu 0,06 M U OKOHYATEIBHBIN CIION
eOCHOYHO-MACTHYHBIN ac(haabTOOETOH.

Mpoazwanr uwgcme

Moywm oeuecm B Ieso FEMARHDZO ADANMHO— QyTAUHDK aeTril]

Mecew markutic K T w/oym ma FOCT 8736—-23 -
028 M

Meamexemune HEMEGHEE wemnpoiubsed NM-MI¥0O c
nabaprcemuel nramuecmee 800 8/ w2

Wrorkofdd WebdaHs MEOIL o sarkcumerasal Koymyocmasa ssged go 7 Daes
ynramHerHEd oy onveuMareHol SaowHoeme ma MOCT 3344-83

— A58 M

Acporsamobamod nopucmel us aopaseld kpymHoEepHUEmOl SMEecU
Il Mapku we Bumywe BHOSO/ 90 no MOCT 2128-2013

— 008 m
Acponsmefemod nAOMHEE W@ EOPAYCD MEARKCICDHUSMRD SMecw mun B
| mapru Ho Bunmme BHABG-90 ne MOCT F1Z6-2013

= 2F M

mag'muhmn—nucmmﬂ acporemobemor WMA—2E wo MBEE-G
ma M2CT 310152002

— Q.05 m

Pucynok 3. CoctaB 1OpOKHOHN OJEXKIbI

[locTpouB Ha 3Tane MOATOTOBKH IMPOEKTAa MPOEKTHBIE MOBEPXHOCTH ISl KaXKIOTO
CJI0SI IOPO’KHOM OJICK]IBI, TIOJIYYalOT HE TOJIBKO 00EMBI HEOOXOAMMBIX CTPOUTEIIBHBIX MaTe-
pHuanoB mo rpymnmnam. Takue MOBEpXHOCTH NMOMOTYT BBIMOJTHHUTH aHAJIN3 MOTPEIIHOCTEeH MpU
MPEIOCTaBIIEHUE JOKYMEHTAIMK JUIsl IPOU3BOACTBA padoT. i co3naHusi MpOEKTHBIX IO-
BEPXHOCTEH HCIONB30BAINCH J1Ba criocoba. [lepBrlit cocod mpenycMmarpuBai pacyeT Mpo-
€KTHBIX OTMETOK IMOBEPXHOCTH C MCIOJIb30BAaHUEM JJIEKTPOHHBIX Tabmwi Microsoft Office
Excel. [IpoekTHbie 0TMETKH, BRIYHCIIEHHBIE B Excel B mocienyromnem 3KCIopTUPOBAIHCH TT0-
CPEICTBOM THUIHM3HPOBAHHBIX TEKCTOBBIX (ailioB txt. BTopoii cocob mpeaycMaTrpuBal Bbl-
nonHeHue Makpoca VBA i BeIYMCIIEHUS TPOSKTHBIX OTMETOK HA OCHOBE OTPa0OTaHHOTO B
Microsoft Office Excel anroputma. BeinonHenue no nepsomMy u BTOPOMY BapHaHTY IOJIHO-
CTBIO COOTBETCTBYIOT MOJTYYCHHBIM JaHHBIM, KOTOPBIE MOTYYArOTCs MPHU MojicueTe 00beMOB
pabort. IIporiecc onpeneneHus: 00bEMOB CTPOUTENHHBIX PA0OT MO KAXKIOMY CJIOK0 JIOPOKHOM
OJIEK/Ibl COCTOUT B CPAaBHEHHH JIBYX MPOEKTHBIX MOBEPXHOCTEM, MPOIEAypa BBIIOJIHEHUS KO-
topoii B AutoCAD Civil 3d npeacrasiena Ha pucyHke 4.
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Twn: Cnoii NOBEpXHOCTH:

’I'IoB—Tb TIN ans obbema v] *C-TOPQ

CeolicTEa 3HaUeHNe
E Wudropmauun
Mma MoBEpXHOCTE < [Cnegyrowee sHaueHue cueTumka(C. ..
Onmncatme Onuncatme
CTune TopuzoHTanM 0.5M 1 24 (hoHoBRIE)
MaTepuan Ans BU3Yanu3aLm TopusoHTama 0.5 1 2m (hoHoBkIE)
E NoeepxxocTh AnA BeivwcneHna obbema
BazoBas NoBEpXHOCTE MoBepxHocTbH 1
MoBEpXHOCTE CPSBHEHWA MoBepxHOCTE2
KosthduuMeHT Bolemku 1.00
Ko3hdMUMEHT 3aceInku 1.00

HamaTie kHomkK "OK” NPUBEAET K COAEHMIO HOBOI NOBEPXHOCTH, KOTOPaA BYAST NOKE3aHa B CMCKe
nosepxHocTed & HasuraTope.

OK ][ OTMeHa ][ Crpaska

Pucynok 4. Co3nanue moBepXHOCTH /IS 1MojicyeTa oo0beMa paboT

B nacrosimee BpeMs 3(eKTUBHO BHEIPSIETCS CPEACTBA aBTOMATHU3AIMHA M YIIPaBJIC-
HUS CTPOUTENLHOM TEXHUKOM Ha Bcex dTamax pador. Hannuue pazpaboTaHHBIX Mojenel mpo-
EKTHBIX MOBEPXHOCTEH SBJISETCS BAXKHBIM KOMIIOHEHTOM cucTeMbl. [locie pacdera mpoekT-
HBIX DJJIEMEHTOB TMOJTrOTOBIEHHAas B IU(ppoBoi (opme Monaenb SKCHopTUpyercs B (daidi
LandXML, xotopslii 3arpyxaerca B GPS npueMHUKH 1 MOJyU yrpaBieHUs] aBTOMaTU3UPO-
BaHHOM CTPOMTENHHOM TEXHUKHU, TAKUX KaK acanbTOyKIAT4UKH, OYyIbJ03ephl, TPEHIephl.
[Ton ynpaBiieHreM 3JIEKTPOHUKH BBITTOIHIETCS MMO3UIIMOHUPOBAHNE pa0OUMX OPTraHOB TEXHHU-
YECKUX CPEJICTB B COOTBETCTBUU C TPeOyEeMBbIM MPOEKTHBIM IMOJIOKeHHeM. J[aHHas TeXHOJIO-
TUsl TIO3BOJISIET OMTHUMHU3UPOBATH MPOIECC pabOTHI, COKpalias BpeMsi TPOU3BOACTBA U TOY-
HOCTb BBINIOJIHEHUS paboT, TaK KaK MCKJIIYAETCs BO3MOXKHOCTH OMIMOOK Omeparopa B Mpo-
LIECCEe PYYHOT'O YIPABIICHUSI.

Hcnonk30BaHre JaHHOTO MOAX0/1a MPH MPOEKTUPOBAHUU U JOPOKHOM CTPOHUTETHCTBE
SIBJISICTCSI KJTFOUEBBIM BOTIPOCAM K TMEPEX0JIy K TEXHOJIOTUU MH(GOPMAIIMOHHOTO MOJEIUPOBa-
Hus (BIM). Konnenuus BIM mnpeamonaraer perieHne KOMIUIEKCHOW 3aqadd yMpaBICHHS
JKU3HEHHBIM IIUKJIOM OOBEKTOB Ha OCHOBE MCIOJIb30BaHUsI MHOTOMEpHOU Monenu [2]. Hamu-
yre MONHOW uH(popManuu 00 OOBEKTE MO3BOJMT Ha JTale JKCIUTyaTallid CBOEBPEMEHHO
MPUHUMATH PEIICHUS O MTPOBEJICHIUN PEMOHTHO-BOCCTAHOBUTEIBHBIX Pa0OT.
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Somov M.V.
Zhivoglyad A.V., Candidate of Engineering Sciences, Docent
Voronezh State Technical University

FEATURES OF TERRAIN MODELING FOR DETERMINING SCOPE
OF CONSTRUCTION WORK DURING RECONSTRUCTION OF ROADBED

The article discusses the issues related to the construction of digital terrain models and
the project surfaces of roadbed to determine the scope of construction work. A digital
model allows not only to assess the economic efficiency of the approved design solu-
tions, but also provides a source of necessary data for the construction equipment
modern management systems during works.

Key words: reconstruction, roadbed, digital model, project surface, scope of work,
construction equipment management system.
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Boponexckuii rocy1apcTBeHHBIH arpapHbIil yHUBEpCcUTeT WMeHHN umMriieparopa [lerpa |
Kyxos JI.K.

Jdomanun B.B.

Boponexckuil rocy1apCTBEHHBIM TEXHUYECKUI YHUBEPCUTET

HABUTI'AIIMOHHBIE CUCTEMBbI B I'EOJAE3UU U KAPTOT'PA®UHN

CHyTHUK MOXHO HCIIOJIb30BaTh B KAYECTBE PAJUOHABUTAIMOHHONW OMOPHOM CTaHIIWU,
KOOpJIUHATBHl KOTOPOM M3MEHSIOTCS 0 3apaHee BBIYUCICHHOH opOuTe Iis JH000ro
MOMeHTa BpeMeHU. Ecnu TOUHO 3HaTh KOOPAUHATHI 00bEKTa Ha 3emiie, TO CTAaHOBUTCS
BO3MOXXHBIM U3MEPHUTH MOJOXKEHHE U CKOPOCTh CIYTHHKA U HA00OPOT, 3Has TOYHO
MOJIOXKEHUE CITYTHUKA, MOKHO OIpPEACIUTh COOCTBEHHYIO CKOPOCTh M KOOPJIMHATHI.
Ha sToM ocHOBBIBaeTcs MpUHLUI pabOThl HABUTAIMOHHBIX cHCTeM. PaccMoTpuM mx
MIPUMEHECHHE B T€OJIC3UU U KapTorpaduu.

KitoueBbie crnoBa: riiobansHble HaBUralmoHHble cryTHUKOBBIE cuctembl (THCC) reo-
nesudeckas rocynapcrsennas ceth (I'T'C), paguonaBuranys, HaBUTallMOHHBIE KAPTHI.

Omnpenenenre MECTONON0KEHUS Ha 3eMiie ObLIIO OJTHON M3 BaKHEHWIIMX 3a7a4 4eIoBe-
yectBa. C MosiBIEHUEM KOMIIaca 3ajjaya CyIIECTBEHHO ynpocTuiack. Mi300peTeHrne Mopckoro
KOMIIaca J1aj0 MOpeIiaBaTessiM HaJeKHOE CPEICTBO JUIsl OPUEHTHPOBKH B MOpe B Jit0Ooe
BpeMs JIHS ¥ HOYM, HE3aBHCUMO OT TOTOABI U ObLJI0O HEOOXOJUMBIM IIArOM K 3IO0XE BEITHKHX
reorpaguueckux OTKpbITuil. OJTHOBPEMEHHO LIJIO Pa3BUTHE KapTorpaduu.

Pazpurne nuBunmsanuu B XX Beke morpeboBano 0ojee TOYHBIX METOZOB OIpeee-
HUS KOOpJIMHAT. Perienne naHHOM 3a7auu CTao pe3ylabTaTOM TEXHUUYECKOTO Mporpecca BTO-
poit monoBuHbl XX Beka. U 1o celt 1eHh BO MHOTHX cdepax KU3HEEATeIbHOCTH OIpeere-
HUE KOOPJMHAT U MECTa MOJIOKEHUS Ha 3eMJIE ABJIAETCSA HEOThEMIIEMOH YacThlo. IIporpecc He
CTOUT Ha MECTE M 3ajJjaya 10 ONpPE/IeICHUIO HaBUTAIIMOHHBIX JTAHHBIX YIPOIIAETCS C KaXIbIM
roJIOM, U Ha JaHHBIH MOMEHT MPHCYTCTBYET MHOT'O CpPEACTB HAaBUTALMU OOJETYAIOUINX 3Ty
3a/1a4y, Ha KaXJI0M U3 HUX XOTEJIOCh OBl OCTAHOBHUTHCS TIOTIOIpOOHEE.

BriepBble mpeaiokeHue 1o UCHoab30BaHUIO CITYTHUKOB JJISi HaBUTAllMU OBLIO criena-
HO nipo¢. B. C. llleOmaeBuuem B 1957r. nmpu uccieq0oBaHUN NPUIIOKEHUH PaInoacTPOHOMU-
YEeCKUX METOJIOB B caMoJIeTOBOXJIeHHH. B 310 ke Bpems B CLA s obecnieueHust HaBUTa-
[IMOHHOTO TTycKa OamumcTruueckux paket «llomapucy Obuta pazpaboTaHa JOTUIEPOBCKAs CITyT-
HHUKOBash PaJMOHABHIAIMOHHAS CHUCTEMa MepBoro mokoseHus «Transity 1964r. HemHoro
no3aHee B 1967 rony Ha opouty Beicotoit 1000km ¢ HakimoHeHHeM 83 Tpaayca ObLT BHIBENICH
NIEPBBII OTEYECTBEHHBIN HABUTALMOHHBIN CIIyTHUK «Kocmoc -192».

Ha reppurtopun Poccun ceromus neiictytot e cucremsl [ HCC: ITJTIOHACC u GPS,
npumenstoTcst coBmenieHHble npueMHuku ['JIOHACC/GPS. VnpouienHo ux paborta BBITIIS-
JUT Tak: CIIYTHUKHU MEPeJaloT CUTHAJIbI Ha 3eMJI0; Ha 3eMile MPUEMHUKU CUCTEMbI HMPUHHU-
MAarOT 3TH CUTHAJbI (JIOCTATOYHO NOJYYUTh CUTHAI MMUHMMYM OT TPEX CIyTHUKOB OJHOBpE-
MEHHO (U1 BO3IYIIIHOTO CyJIHA — YEThIpe CIYTHHKA), YTOOBI BHIYUCIUTH KOOPAUHATHI MECTO-
MOJIOKEHUS IPHUEMHHUKA); Jajiee 3TH KOOPAMHATHI MepelaloTcs B Kakue-I1u00 ycTpoiicTBa s
JATbHENIIETO UCTIOJIB30BAHUSI.
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Pucynoxk 1. I'mo6anpubpie HaBuranmonnsie cryTHHKOBBIE cucteMbl(I HCC)

[Tpu coBmecTHOM ucnionb30BaHuM HaBUrauoHHbIX cucteM ['JIOHACC/GPS ommbkun
OTpeIeTICHUST KOOPJUHAT COCTABJIAIOT 2-3 M IIPH MCIOJIb30BaHUH B cpenHeM 14-19 KA (koc-
MHYECKHX aIlllapaToB), B 3aBUCKMOCTH OT TOYKH mpuema [1, 2]

CnyTHHKOBas CHCTeMa HABMI'allMM — KOMIIJIEKCHAs 3JIEKTPOHHO-TEXHUYECKAs CH-
CTeMa, COCTOSIIAs U3 COBOKYITHOCTH HA3€MHOTO M KOCMHYECKOTo O00OpyIOBaHHMSA, MpeaHa-
3HaYeHHAas sl OMPEEIICHUs MECTOMOJIOKEHUs (reorpa@uuecknux KOOPAUHAT M BBICOTHI) U
TOYHOTO BPEMEHHU, a TAK)KE€ [1apaMETPOB JIBUKEHUS (CKOPOCTH M HAIPABJICHUSI IBH)KEHUS U T.
I.) JUIS Ha3€MHBIX, BOJHBIX U BO3AYIIHBIX OOBEKTOB.

Buner HaBuranum, KOTopble BbIAENSET COBpEMEHHas KapTorpadus Cieayrolme:

. Mopckass HaBMramMsi — pasJiel HaBUTAlMU, W3YYarollUui CYJO0BOXICHUE,
pa3pabaThIBAIONINI TEOPETUICCKIE 0OOCHOBAHUS M MPAKTUICCKUE MPUEMBI BOXKICHUS CY/IOB.
. AcTpoHOMHUYECKAS] HABUTALMS — METOJI ONPECICHHUS KOOPAUHAT CYJOB U

JICTATCJIBHBIX allllapaTos, OCHOBAHHBII Ha HCIIOJIb30BaHUH paaruoOn3IydCHUA WM CBETOBOI'O
H3JTyUCHUS HEOECHBIX CBETHIL.

. BuonaBuranms — crocoOHOCTh )KMBOTHBIX BBHIOMpATh HANpaBJiCHUE BIKE-
HUS TIPU PETYJSPHBIX CE30HHBIX MUTPALIUSX.
. Bozaymnasa HaBuraums — IpHKJIaJHas Hayka O TOYHOM, HaJEKHOM U Oe3-

OITIACHOM BOJKJICHHH B BO3/1yX€ JIETaTEIbHBIX alapaToB.

CrnocoObl MPUMEHEHUS HABUTAIIHOHHBIX CUCTEM

Ha nannbiif MOMEHT B MUpPE CYIIECTBYET YEThIPE MPOEKTA TJIOOAIBHBIX PaJIMOHABUTa-
1moHHbIX cyTHUKOBBIX cucteM (THCC): ogun nelictByrommii — amepukanckuit GPS, onun
BoccraHaBnuBaeMblii — poccuiickuit ['JIOHACC u nBa pa3BepThIBaeMbIX — €BpONEHCKUI
Galileo u kuraiickuit Compass.

Jlig nocTukeHus: rio0aqbHOCTH HABUTAMOHHO-BPEMEHHOTO O0OECleYeHHs] B ILITaT-
HOM COCTaBe KOCMUUYECKOTO CETMEHTA YEThIPEX YIOMSHYTBIX MPOEKTOB JIOJKHO OBITh:

GPS — 24 criyrauka cemetictBa NAVSTAR GPS;

I''IOHACC - 24 cnyrnuka cepuu [JIOHACC-M;

Galileo — 30 criytaukoB cepun GALILEO;

Compass — 51 cimyTHuK (B mepcnekTuse 66).

OcHoBHas 3amaya, kotopas B reojae3un pemaercs ¢ nomoibio ['JIOHACC - 310 co-
3/1aHUE WM PEKOHCTPYKLHS Pa3IMYHBIX OMOPHBIX M CheMOYHBIX ceTeil. Mcnonp3yercs cu-
cTeMa M B KPYIMHOMACIITAOHBIX TONMOTrpaduIECKUX CheMKax, IMMPU BEIHOCE B HATYPY MIPOEKTOB,
B KaJIaCTPOBBIX paboTax (MekeBaHHE, BHIHOC B HATYPy TpaHUIl 3€MEIbHOTO y4acTKa) IS
oOecrieueHns MPUBSI3KH T'€0/1€3NUECKUX MU3MEPEHUNH OTHOCHUTEIBHO IYHKTOB I'e€0JIe3MYeCKOi
rocynapcteernoii cetu (I'TC) [3, 4].
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I'eone3nueckoil CeThbI0 HA3bIBAIOT CUCTEMY 3aKPEMJICHHBIX HA MECTHOCTH TOUYEK 3€M-
HOM IMOBEPXHOCTH, IIOJIOKEHUE KOTOPHIX ONPEEIIEHO B O0IIEH JUIsl HUX CUCTEME KOOPAUHAT U
BBICOT. 'eo/ie3udeckne ceTu MOryT CO37aBaThCsl KaK Ha MajiblX, TAK U HA OTPOMHBIX IUIOIIA-
JX 36MHOH noBepxHOCTH. [lo TeppuTOpHalbHOMY NPU3HAKY UX MOYKHO IOJAPA3JEIUTh Ha
ri100anbHy10 (00IIE3EMHYI0) Ie0Ie3NYECKYI0 CETh, IOKPHIBAIOILYIO BECh 36MHOM 11ap; Halu-
OHaJIbHBIE (TOCYJAapCTBEHHBIE) T€0AE3UUECKUE CETH, CO3JaBacMble B IpeAeiax TEPPUTOPUHU
KaXJ0M OTAEJIIbHOW CTpaHbl B €IMHON CHUCTEME KOOPJMHAT M BBICOT, NMPUHATON B JTaHHOUN
CTpaHe; CeTH CTYILEHHs, NMpeHa3HAaYeHHbIC I CO3/IaHUSl ChEeMOYHOTO0 OOOCHOBAHHS TOIO-
rpau4ecKux CbeMOK; MECTHBIE I'€01€3UUECKUE CETH, T. €. CETH Ha JIOKAIbHBIX yyacTKax, Uc-
MOJIb3yEeMBbIE /ISl PEICHHs PA3JIMYHbIX 33/1a4 B MECTHOM CHUCTeMe KoOopAuHaT. [mobanbHas
reoie3uuecKasl CeTh CO3JaeTCsl B HACTOALIEEe BpeMsl METOAaMU KOCMUYECKON Ie0JIe3uu ¢ uc-
nojb3oBanueM Habmroaenuit C3, mosToMy ee 4acTo Ha3bIBAIOT CIIYTHUKOBOW MJIM KOCMUYe-
CKOM reoze3nueckoi cetbto. I1omoxkeHne MyHKTOB B 3TON CETH BBIYHMCISAIOT B M€OLIEHTpUYE-
CKOM cHCTeME NPSIMOYTOJIbHBIX KOOpAMHAT XYZ, Hayaio KOTOPOM COBMEUIEHO C LEHTPOM
Mmacc 3emii, 0cb Z—C OCBIO BpallleHHs ee, a INIOCKOCTh ZY — C IJIOCKOCThIO HAYaJlbHOTO
MepuuaHa. ['o0anbHy0 reofie3u4ecKy0 CeTh UCIONb3YIOT AJIsl PELICHHS] HAyYHBIX U Hay4-
HO-TEXHUYECKUX IPoOJeM M 3aJay BbICIIEH re0Jie3uH, T'e€0AMHAMUKH, aCTPOHOMUU U JIPYTUX
Hayk.[7, 14, 15] K uucny Takux mpo0iieM U 3a/1a4 OTHOCATCS, HAPUMEp, CIIEYIOIIUE:

-yTOYHEHHUE (PyHAaMEHTAIbHBIX [€0e3NUECKUX OCTOSIHHBIX;

-M3y4eHue GUrypsl ¥ TPaBUTAMOHHOTO TIOJIS 3eMITH;

-onpezieNeHUe ABMKEHHUH MOI0COB 3eMIIH;

-33/1aHUE €IMHOM 11 BCe 3eMJIM CUCTEMBbl N€OLEHTPUUYECKUX MPOCTPAHCTBEHHBIX
HPSMOYTOJIBHBIX WM T€0JIe3UUYECKUX KOOPMHAT;

-ONpeIeNICHHE TONIOKEHUST Pe(EepeHII-AIIIUIICONIOB PAa3HBIX CTPaH OTHOCHTEIHHO
LIEHTpa Macc 3eMJIH;

-M3y4eHHUE epeMenieHnid 1 ieopManuii TMTOCHEPHBIX IUIUT 36MHOM KOPBHI;

-U3y4YeHUE 3aKOHOMEPHOCTEW M3MEHEHHs BO BPEMEHHU KOOPMHAT IyHKTOB O0IE3eM-
HOM T€0/e3UUECKON CEeTH BCIIEJACTBHE AMHAMMKU 3€MHOM IMOBEPXHOCTH M IPHUBEIECHUE HX
MI'HOBEHHBIX 3HaU€HHUH K OIIPENIEIIEHHON 3110Xe, HanpuMep, k arnoxe 2000 r.

Heorbemiemoil yacThio reojie3un U KapTrorpapuu sIBISETCS COCTaBICHHE IJIAHOB U
KapT MECTHOCTH, YTO CErOHs HE MPEJCTABISAETCS BO3MOXKHBIM 0€3 MpPUMEHEHHs] HaBUTalu-
OHHBIX cucTeM [6, 8, 10, 11].

HaBuranumonHas kapra npeaHa3HadeHa 11 o0ecrieyeHHs HaBUTalMU: MOPCKOH, ped-
HOM, BO3/1YILIHOM, KOCMUYECKO, a B HEKOTOPBIX CIIy4asiX Ha3eMHON (Harpumep, MpH JBHKE-
HHU 110 JICAHUKOBOMY IITUTY AHTaPKTH/IBI).

HaBuranyoHHble KapThl CO3/a0T B HOPMAJbHOW PABHOYTOJIBHOM LMJIMHAPHUYECKON
npoekuuu MepkaTopa, MOCKOJIbKY MpsiMasi JIMHUSI MapuIpyTa, MPOXOAsIas MoJl ONpeesieH-
HbIM a3MMYyTOM Ha 3e€MHOM Iiape (JIOKCOAPOMHMs), U300pakaeTcs B 3TOM MPOEKIMU TOKe
npsiMON. DTO 0COOEHHO y/IOOHO /ISl IITYPMaHOB, IPOKJIAABIBAIOIIUX KYPChl CAMOJIETOB WUJIU
JUISL T€0/1€3UCTOB-TONOTpadoB.

JlocTyn K HaBUTAIIMOHHBIM CHCTEMaM JJal0T HEMOCPEICTBEHHO Pa3JInyHbIe IPUOOPHI U
YCTPOMCTBA, K HAalllEMy BPEMEHH HX CYIIECTBYET OIPOMHOE KOJIMUYECTBO, HEKOTOPBIE U3 HUX
MO>KHO YBUJIETh Ha PUCYHKeE 2.
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MarauTtHbI KOMIIac ['mpoxommac Pagnoxommnac

PannonokanuoHHble CTaHIIMK I'mpponokaropsl

BricoTomep Taxeomerp
Pucynox 2 — HaBuranuonHsle IpubOphI U yCTpoiicTBa

Bce nmpencraBienHbie mpruOOpsI 00JIErYatoT JOCTYI K HABUTAIIMOHHBIM CHCTEMaM B
pa3INuHbIX cdepax.

Texnonoruu I'JTIOHACC ucnons3yroTcst B TOPOACKOM U 3eMEJIBbHOM KaJacTpe, IUIaHH-
POBAHMU U YIPABIECHUHU PA3BUTHEM TEPPUTOPHA, Al OOHOBIEHUS TOMOrpadUYecKux U Te-
matnueckux kapt [5, 9, 12, 13]. Ucnons3zoBanue texuosnoruii [JIOHACC yckopsieT u yje-
HIEBJIIET MPOLIECC CO3aHUS KapT U UX aKTyaJdH3aluio — B psAe clydyaeB OTManaeT HeoO0Xo-
JTUMOCTB B JJOPOTOCTOSIIIECH a3p0odOTOChEMKE WM TPYIOEMKOU TOMOTpadUIecKoi CheMKE.
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NAVIGATION SYSTEMS IN GEODESY AND CARTOGRAPHY

The satellite can be used as a radio navigation reference station, the coordinates of
which vary in a previously calculated orbit for any point in time. If you know the exact
coordinates of the object on Earth, then it becomes possible to measure the position
and speed of the satellite and vice versa, knowing the exact position of the satellite,
you can determine your own speed and coordinates. This is the basis of the principle
of operation of navigation systems. Consider their application in geodesy and cartog-
raphy.

Key words: global navigation satellite systems (GNSS) geodetic state network (GHS),
radio navigation, navigation maps.

132


http://elibrary.ru/item.asp?id=22588533

YK 528.94

3aoposckas K. /.

Boponexxckuil rocy1apCTBEHHbIM TEXHUUECKUN HHCTUTYT

Maxkapenko C.A., K. € - X. H., JIOLEHT

Boponexxckuii rocy1apcTBeHHBIH arpapHbIil YHUBEpCUTET MeHH nmMriieparopa [lerpa |

INPUMEHEHMUME I'IC B IOJAI'OTOBKE 3EMEJ1LHO-K§I[ACTPOBOI7I
JOKYMEHTALMU HA (ITPUMEPE BOJII'OI'PAJICKOU OBJIACTHN)

OHUM M3 OCHOBHBIX MHCTPYMEHTOB KapTOrpaH4ecKOro MOJCIMPOBAHMS KakK IIPH-
POJIHBIX, TaK U COLUATBHO-DKOHOMUYCCKUX SBJICHUH M MPOIECCOB, XapaKTEPHBIX IS
HACTOSIIECTO BpeMeHH, ABISOTCS [ MIC-TeXHOIOrUH, MO3BOJISIOIINE OIMMPAThCS HA Me-
TOJBI TOJTOTOBKH KaaacTPOBOM JOKYMEHTAI[MH B 3HAYMTEIHLHO KOPOTKHE CpPOKH. B
CTaThe MPUBOMATCS W3BICKAHUS 10 JAHHOMY HAIIPaBJICHUIO Ha mpuMepe Bomrorpan-
CKOIi 001acTH.

KitoueBbie croBa: reoHdopmarnka, TeOMHGOPMAITMOHHBIC CHCTEMBI, KaaacTp, MOJIe-
JUpOBaHueE, 0a3bl TaHHBIX.

[losiBieHHE COBPEMEHHBIX BBICOKOIPOU3BOAUTEIBHBIX KOMIIBIOTEPOB C UX BO3ZMOXKHO-
CTbIO MepepabOTKH, XPaHEHUS U BBIJAYU OTPOMHOI0 KOJUYECTBA MHPOpPMALUU Mpeaonpee-
JIWJIO BOBHUKHOBEHUE HOBOT'O HAlpPABJICHUS B XO3SICTBEHHON U YIPaBJIEHYECKON J1€ATENbHO-
CTH 4YeJIOBEKa HOBOM HaykH - reouHpopMaTuku.[9] CeroHs 061acTh UCIOIB30BaHUS JaHHO-
rO HampaBJICHUs [AJIEKO BBINLIA 32 mpeaensl reorpadun. [IpucraBka «reo» yka3plBaeT Ha
TO, YTO UH(pOPMALIUS CBA3aHA C 3eMIIEN U JAEATENbHOCTBIO UenoBeka Ha Heil. [lox reonndop-
MAalMOHHOM CUCTEMOM Yalle BCEro MOHMMAIOT KOMIIBIOTEPHOE XPAaHUIIMILE 3HAHUM O TeppHU-
TOpPUAILHOM B3aHMMOJAEHUCTBUM MPUPOIBI U 00IIeCTBa, obecreunBaroliee cOop, XxpaHeHue, 00-
paboTKy U BU3YyalIM3alUIo0 (3pUTENbHOE MPEACTaBIEHNE) MHOTMX BUJI0B HH(GOpPMAIUU O sIBJIE-
HUSX B OKPYXAlOLIEM 4YeJIOBEKa MpOocTpaHcTBe U BO BpeMmeHH [1,2,11]. K uuciny orHOCHTCS
uH(popManus u3 obnacteil reorpaguu, UHPOPMATUKH, T€OJIE3UU, KapTOrpapuu, 3eMeIbHOTO
yuéTa, ynpaBJIeHHUs, IPaBa, YKOJIOTUH U APYTUX HAYK.

I'eonn(popmManinoOHHbIE CUCTEMBI pa3JIENSIFOTCS:

- [10 TEPPUTOPUATBHOMY OXBAaTy: OOLEHALIMOHATIBHBIE U PETHOHAIBHBIE;

- 110 1IeJIIM UCIIOJIb30BaHUs: MHOTOII€JIEBbIE, CIIEUAIN3UPOBAHHbIE, THPOPMAIIMOH-
HO-CITPaBOYHBIE, JIs1 HYK]| INIAHUPOBAHUs, YIPABICHUS U JIp.;

- [10 TEMaTHKE: BOJHBIX PECYPCOB, UCIIOIb30BAHUS 3€MEIIb, JIECONIOJIb30BaHUS, TYPU3-
My U Jp.

Oco0eHHO pa3BUBAIOTCS CUCTEMbI OPUEHTHPOBAHHBIC HA KaaacTp (PUCYHOK 1).

Hcrounnku unpopmanuu s ['MC sBrstores reorpaduyeckre W Tomorpapuyeckue

KapThl U IJIaHbl, a9POKOCMUYECKHE MaTepraibl, HOPMAaTUBHbIE U IIPABOBbIE JOKYMEHTHI. Co-
BpemenHble [MIC, kak mpaBuiio, SBISIOTCS HU(POBBIMH M CO3/AIOTCS C HCIOJIb30BaHUEM
CHEIHAIbHOTO IPOrpaMMHOro obecrieueHus: 1 00bEMa JaHHBIX, Ha3bIBAEMOT0 0a301 TaHHBIX.
baza nmaHHBIX IUQPOBON KapThl BKJIIOYaeT B ceOsd JBa BapuaHTa MHGPOPMALUMU: MPOCTpaH-
CTBEHHYIO, OIPEEISIONIYI0 MECTOIOJIOKEHHE 00BbEKTa U CEMAaHTHUECKYIO (aTpHOYTHBHYIO)
OTHCHIBAIOIIYIO CBOMCTBA OOBEKTA.
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ITyonuuHas KagacTpoBad KapTa — Boarorpaickas 00I1acTs

Pucynok 1. KagactpoBas kapra Bonrorpaackoit o6nactu

Ha ocnoBe mannbix ['MMIC MBI MOXeM pa3pabaThiBaTh pa3lIM4YHbIC MH(POPMAIMOHHBIC
MOJICIH JJIsl TeMaTtudeckux kapt [4, 6]. K npumepy:

— KapThl, BEIPAKAIOININE KOJIMYCCTBEHHBIC M KaYECTBEHHBIC TTOKA3aTEIH BCTPEUYAEMO-
CTH pPa3HbIX SABJICHUN U 00BEKTOB (HAIPUMED, MPOLIEHT COACPKAaHMs B 00JaCTH €CTECTBEHHBIX
3€JICHBIX HACAXKICHHI, CaJI0OB, TAPKOB; BO3MOKHOCTh HAXOXKJCHHS OBPAaroB Ha HE3aCTPOCH-
HBIX y4YacTKax; 4acThb TEPPUTOPHUHU, 3aHATOU IMOCTPOWKAMHU; COOTHOIICHHE y4YacTKOB C ac-
GbanbToM U 6€3 TOKPHITHS; HATHYKE BOJOEMOB | Jp. (PUCYHOK 2);
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PI/ICYHOK 2. HapKI/I U 03€JICHUTENIbHBIE HacaxaeHus Boaror paHCKOﬁ obiactu

— KapThl, CO3/IaHHbIE HA OCHOBE JIMHUI ceueHHs penbeda U copepikaiiue, pasHoro
poaa MmopdomeTprudeckue mokasarenu (PUCYHOK 3).
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Pucynok 3. IIpoexkTupoBanue ydacTka Tpacchl C 33JJaHHBIM YKIOHOM

Mmuoroo0pa3nas npocrpanctBeHHass nHpopmanus B 'MIC opranusyercs B BUAE OT-
JEJBbHBIX TEMATUYECKUX CJIOEB, OTBEUAIOLIMX PEUICHUIO Pa3IMuYHBIX 3anad. Kaxnupli cioin
MOXET COZIepKaTh HH(POPMAIIHIO, OTHOCAIIYIOCS TOJBKO K OJTHOM MIIM HECKOJIbKUM TeMaM [3,
5]. Hanpumep, aust 3a/1a4 pa3BUTHS TOPOJICKON TEPPUTOPUU HAOOP M3 OTHEIBHBIX CIIOEB MO-
KET BKJIIOYaTh B ceOs TaHHBIC: O 3€MJICBIIAJICHUSAX, U HEABIKUMOCTH, 00 00OBEKTax TpaHC-
nopta, o0pa3oBaHus, 3ApaBOOXPAHEHUS, KYIbTYpPbl, HHXKEHEPHBIX CeTsX, penbede, reones3u-
YECKUX CEeTSAX U IPYTUX 00BEKTaX TOPOJICKOr0 X03iCTBa (pUCYHKE 4).

Pucynoxk 4. I'opojckast TeppuTopHsi, HaOOp U3 OTAETIBHBIX CIOEB

Jroboii Bua kamactpa (3eMeNbHBIN, TPaJOCTPOUTENHHBINA, BOAHBIA U TIP.) SBISETCS
reOMH(POPMAIIMOHHON CHCTEMOH, TIOCKOJIBKY COJIEPIKUT COBOKYITHOCTH TOCTOBEPHBIX M HEOO-
XOJIUMBIX CBEJACHUN O MPUPOIHOM, XO3IHCTBEHHOM U MPABOBOM TOJIOKEHUU 3E€MENb U HEp
Ha 0aze kaptorpaduyeckor mHbopmanuu. Kaprorpadudeckas wHbOpMaus CIYKAT U IS
OIICHKHU KOJIMYECTBA, KAUECTBA U CTOUMOCTHU 3€Mellb, PETUCTPALIUU 3eMIICTIONBE30BAHUS U 3EM-
JICBIIA/ICHUS, TEKYIIETO KOHTPOJS 3a 3eMIIeNoiib30BaHMeM. MHbopMaimoHHas OCHOBa Ka-
nacTpa co3qaéres B pe3ylibTaTe MHBEHTAPH3AIUU 3€MeNb B KaJaCTPOBBIX ChEMOK. JTH pado-
ThI MOT'YT OXBAThIBaTh KaK OOJbIINE TEPPUTOPUU (TOPOJ, PailoH U Mp.), TaK U HEOOIBIINE 3€-
MeIIbHBIe Y9acTKUA. UTOOBI pa3MecTUTh OOJIBbIIOE KOJMYECTBO CBEICHUI B eIMHOW MHPOpMa-
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IIMOHHOM CHCTEeMe, KaJacTpoBas MH(OpMAaLUs JEIUTCS Ha AJIEMEHTapHbIE CIIOM, KaXKIbIi U3
KOTOPBIX CaMOCTOSITEJILHO UCIIOJIb3YETCS ISl pELIEHUS] KOHKPETHOM 3a1auu.

Jns aBTOMaTU3UPOBAHHOM CHCTEMBI KajacTpa, ocHOBaHHOW Ha mpumeHenuu ['MC,
UCTIONB3YIOTCSl U(POBBIE KaJlaCTPOBBIE TUIAHBI, KapThl. Bce 0OBEKTHI, MpeacTaBIeHHBIE HA
KaJaCTPOBOM KapTe, IIaHe, UMEIOT MPOCTPAHCTBEHHYIO MPUBSI3KY, T.€. UX IMOJIOKEHHUE OTpe-
JIEJICHO B TOM CHCTeME KOOPJIMHAT, KOTOpas MpUHsATA A co3aanus kapthl.[8,10] Onucarensb-
HBIE JIaHHble 00BEKTA (3eMEJILHOT0 YYacTKa) COCTABISIIOT cofepaHue 0a3bl JaHHBIX UH(OP-
MaIMOHHOM cucTeMbl. /[y 0003HaYEeHUs U CBA3H OOBEKTOB ATOM 0a3bl JaHHBIX UCHOJIB3YIOT-
cs1 uneHTuuKaTopsl (KaaacTpoBble HOMEpa) ydacTKoB. Takum oOpaszoM, nudpoBas Kagact-
poBasi KapTa, MPeACTaBIsIs COOOH COBOKYIMHOCTh METPUUECKUX (TpaduyecKkux) U ceMaHTude-
CKUX (OIHUCATENbHBIX) aHHBIX, SBJSIETCS KapTOorpapuueckoi 4acThio HH(OOPMALIMOHHON CHU-
crembl Kagactpa. [7] Onpenenssi MECTOINONOKEHUE 3EMEIbHBIX YYAaCTKOB, MX TI'PaHUIBl U
IUIONIA/IA, OHA UCIIOJIb3YETCsl KaK MHCTPYMEHT YIPaBICHUS 3€MEJIbHBIMU PECypcaMu.

Taxum 006pazom, TOCYAapCTBEHHBIN 3€MENbHBINA KaacTp SBIsSETCS Te€OMH(DOPMAIIMOH-
HOM cucTeMoii, o0ecrieunBaroiieil coop, XpaHEHHE U BbAaYy 3€MENbHON MH(POpPMAIUH I10-
TpeOuTeIsIM.
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APPLICATION OF GIS IN THE PREPARATION OF LAND AND
CADASTRAL DOCUMENTATION (EXAMPLE OF THE VOLGOGRAD
REGION)

One of the main tools of cartographic modeling of both natural and socio-economic
phenomena and processes characteristic of the present time are GIS-technologies, allow-
ing to rely on the methods of preparing cadastral documentation in a significantly short
time. The article provides research in this area on the example of the Volgograd region.
Key words: geonformatics, geographic information systems, cadastre, modeling, data-
bases.
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Boponexckuii rocyAapcTBEHHBIH arpapHblii yHHBEpcUTET nMeHu umiepartopa [letpa |

TEIIVIOBASI HWHO®PAKPACHAA ASPO®OTOCBEMKA HA ITPUMEPAX
CEJIbCKOXO3AUCTBEHHBIX YI'OAUHN

B cenbckoM x03sHCTBE MIMPOKO MPUMEHEHHUE MONYYUIN OCCHHIIOTHBIE JeTaTelbHbIe
anmapatel. C npuxonom BITJIA cranu ucnonb30BaTh pa3indHbIe METOABI adpodhoTo-
CbEMKH, B TOM YHCIIe€ U TEIUIOBYIO HH(]pakpacHyro. Pe3ynpTaThl TemnoBoit uHbppa-
KpacHoi a3podoTocheMKH MOTYT 3()(PEKTUBHO HCIIONH30BATHCS JJIsI PEIICHUS TAKHX
CJIOKHBIX 3aJ1a4, KaK: BBISBICHUE OTJIEIbHBIX OBPEXKICHHBIX JEPEBbEB B 001IEH Jec-
HOM Macce, a Take pacHoJIOKEHUSI MOBPEXKIECHHBIX Y4acTKOB JIECOIIOJIOC, MOHHUTO-
PHUHT IIOCEBOB, IPOTrHO3 ypoxaitHocTu. [Ipu TemnoBoii nHppakpacHas adpodhoTocheM-
KM MOXXHO OTCJIC)KMBATh PAaBHOMEPHOCTH OpPOIIAEMBIX TMOJIEH, a TaKKe BO3MOXKHO
OTIpEeACTUTh PPO3UIHBIX YUaCTKOB ToJieii. BoisBneHue O0JbHBIX PacTeHUN MPOTHO3H-
pOBaHMs yPOKAaWHOCTh BCE ATO IMOKA3bIBAET IIMPOKHM CHEKTp OECIMIOTHBIX JieTa-
TENBHBIX aIapaToB.

Kitouessie cioBa: BITTA, TeruioBas nHdpakpacHas, adpodOoTOChEMKa, TAITHS, JISCHAS
0JI0Cca, CEHOKOC, TAacTOHIIIE.

Cenbckoe XO034HCTBO SIBISICTCS OAHOM M3 CaMbIX 3HAUYUMBIX OTpAcield SKOHOMHUKH, a
BECTH KOHTPOJIb 32 MOJIOKUTEILHBIMU WJIM HETaTUBHBIMU U3MEHEHUSIMU OBIBACT TPYIHO. DTy
npo0aeMy 3HAaYMTENbHO YIPOIIalT OecnuioTHbIE jeraTenbHble annapaTsl (BITJIA). bnaro-
Japst IpOHAM OCYILECTBIISIETCS pa3Be/iKa OPOIIAEMbIX U BO3/EIBIBAEMbIX MOJIEH, MOXKET ObITh
BBISIBJIEHA HEAOCTATOYHAS 3AIMIIEHHOCTD JIECHBIMH I10JI0CAMHU.

B cenbckoM Xx034iicTBE OECIUIOTHUKY MPUMEHSIOTCS AJi1 HAOJIIOJeHUs, YyCTaHOBIIE-
HUS TUIOIIAJM HAalllHM, CEHOKOCOB, MAcTOMIL, 3ajiekeil, MHOTOJIETHUX TpaB, BBIABICHHS IO-
BPEXKJEHHBIX JIECHBIX IOJIOC M OLEHKH pOCTa COPHBIX PAcCTEHUH, MPOrHO3a YpPOKAMHOCTH,
HKOJIOTHYECKOTO MOHUTOPUHTIA 3E€MEIIb.

Cama wH(ppakpacHas chEMKa 0a3upyeTcs Ha M3IYYECHUH TEIUIOBBIX HH(pPaKpacHBIX
BOJIH OOBEKTaMM (PACTUTEIbHOCTHIO, 3[aHUSMH, MOYBAMU, FOPHBIMH TOPOAAMH, BOJAMH).
Kamepa ynanéHHo perucTpupyer 3To W3Iy4yeHUE U aHAIM3UPYET TEIUIOBbIE CBOWCTBA 3aJjaH-
HOTO NpEeAMETa UCCIIEOBAHMS.

C HEKOTOpBIX IOp JIECOMOJIOCH], IJIaBHAs 3aJadya KOTOPBIX — 3alluTa MOoJeil OT BO3-
JYIIHOM SPO3HMU M COXPAHEHUE BIIATH B MOYBE, IEPECTAN BBIMOIHATH cBoM (yHKImuU[4]. Co-
3panHble B 40—50-e Topl mponutoro Beka, ceifyac OHM MPHUIUM B 3anycTeHne. COOCTBEHHUKH
WIN apeHIaTOPbl CeNbX033eMeIb CBOEBPEMEHHO HE OPraHU3YIOT CAHUTApHBIE BHIPYOKH B Je-
COIOJIOCaX, CYUTAs ITO JUIIHUMHU U HEONPABIaHHBIMU 3aTpaTaMH.

Ha ceropnsmHuii 1eHb J€COMOIOCH HE BBIMOMHAIOT cBOMX (yHKIMA. [{nsa onpenerne-
HUS TIOBPEKJIEHHBIX WM HE HCIOJIb30BAHHBIX JIECOMOJIOC MOKHO HCIIONIb30BaTh a’3podoTo-
cbeMKy. CbEMKY MOXHO MPOM3BOAUTH JBYMsI THIIAMHM KaMep: CTaHJApTHOM, KOTOpas CTOUT
Ha ucnoaszyemoM BIIJIA, u TennoBoil HHPpaKkpacHOM, KOTOpas MO3BOJISIET MMOJTYYUTh HAMHO-
ro Oosbiie uHpopmarmu 06 oobekte [2].
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Pucynok 1. Heyxoxennast necornosnoca

Bce a’podoTochEMKH U POBOIUTCS B HECKOJIBKO ITAIOB.

[lepBbIM 3TanoM sIBJIETCS aBTOMATHYECKash CUMHXPOHU3ALMS JTAHHBIX CKaHUPYIOLIEH
CHUCTEMbI U HAaBUTAIIMOHHBIX JTAHHBIX, MOJY4YEHUE HABUTAIMOHHOTO PEIICHHS BBICOKOM TOY-
HOCTH, OCHOBAaHHOI'O Ha JAHHBIX TMPOCUCTEMBI, paauoBbicoToMepa u GPS-npuemuuka mis
KOPPEKIIHU N300paKCHMsI, YIUTHIBAsI H3MEHEHHE YTIIOB U BBICOTY ITOJIETA.

Bropoii stan BkirodaeT B ceOs aBTOMATHYECKHI HAKUJAHONW MOHTaX, KOTOPBIM BBI-
MOJTHSICTCS C MPUMEHEHUEM TPAIUIIMOHHON (POTOrpaMMETPHH.

Ha 3akmrountensHoMm sTamne UAET MOATOTOBKA OTué€THOro matepuana. [Ipeobpasosa-
HUE JIAaHHBIX B COOTBETCTBUH C TPCOOBAHUSMU K KOOPJAMHATHOM cUCTEME U pasrpadka.

B pesynbrate a3podoTocheMKH CTaHAApTHOW KamMepoil MOXHO BBISIBUTH MOBPEXKICH-
HBIE YYaCTKHU JIECOTIOJIOC TOJIBKO B JIETHEE BPEMSI, a TAKKE HE3aCEIHHBIC YUACTKHU TOJICH.

Pucynok 2. He3acestHHBIN y4acTOK MOJISt

CrnenyeT OTMETHUTB, YTO HH(ppaKpacHas a9POCHEMKa - €IUHCTBEHHBIN JUCTAHIIMOHHBIN
METO/I, TIO3BOJISAIONINI pelaTh 3ajjaun B JIOObIe BpeMeHa rojia, a TakKe YTOUHSTH JIM0O ke
COCTaBJISITh CXEMbI PACIIONOKEHHS MOBPEKIEHHBIX YYaCTKOB JIECOMOJIOC, MOHUTOPHUHT MOCE-
BOB, NMPOTHO3 ypoxkaiiHocTh. [Ipn TerutoBoit mHppakpacHas adpohoTOCHEMKHA MOKHO OTCIIE-
JKUBAaTh PAaBHOMEPHOCTb OPOIIAEMBIX IOJIEH, a TakkKe BO3MOXHO ONPEAETUTH IPO3HIHBIX
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y4dacTKoB moseii [3,5]. BoisiBienue 3amnpy, OONBHBIX PacTEHHE MPOTHO3UPOBAHUS ypOXKaii-
HOCTDH BCE€ OTO ITOKA3bIBACT IHHpOKHﬁ CIICKTP 6CCHI/IJIOTHBIX JICTATCJIbHBIX aIlllapaTOB.
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Pucynok 4. [Iporao3 yposxaiiHOCTH

[Tonyyaemble naHHBIE UCTIONB3YIOTCS PU COCTABICHUU U KOPPEKTUPOBKE 3aCEBAEMBIX
Y4acCTKOB OJIEH U BBICAJIKE JIECOTOJIOC.

Pesynbratel TennoBoi uHppakpacHoi a3pooTocheMKH MOTYT 3PPEKTUBHO HCIIONb-
30BaThCA IJIA PCIICHUA TAKUX CJIIOKHBIX 3aJlad, KaK: BBIABJICHUC OTACIBbHBIX IMOBPCKIACHHBIX
JIEpPEeBhEB B 0011IEH JIECHOI Macce.

B HEKkoTOpBIX ciydasx METOJbI TEIIOBOM WH(PAKPACHON CHEMKH MO3BOJISIOT BHITIOJ-
HUTbH TOJIHBIM aHaJIU3 JIECOMOJIOC C BBIJCICHUEM MECTOMOJOKEHHS OTICIbHBIX JEPEBHEB U
KYCTapHUKOB.
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Efanova N.A.
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THERMAL INFRARED AERIAL PHOTOGRAPHY ON EXAMPLES OF
AGRICULTURAL GROUNDS

In agriculture widely application was received by unmanned aerial vehicles. With arri-
val of the UAV began to use various methods of aerial photography including thermal
infrared. Results of thermal infrared aerial photography can be used efficiently for the
solution of such difficult tasks as: identification of separate defective trees in the gen-
eral forest weight and also locations of the defective sites of forest belts, monitoring of
crops, the forecast of productivity. At thermal infrared aerial photo shoots it is possible
to keep track of uniform of raflux fields and also it is possible to define the eroziynykh
of sites of fields. Identification of sick plants of prediction productivity all this shows a
wide range of unmanned aerial vehicles.

Key words: UAV, thermal infrared, aerial photography, arable land, forest strip, hay-
making, pasture.
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Boponexckuil rocy1apCTBEHHbIH TEXHUUECKUI YHUBEPCUTET

O HEOBXOJUMOCTH UCIIOJIb30BAHUS ITIOCTOSIHHO
JEUCTBYIOIIUX PEOEPEHIIHBIX BA3OBbIX CTAHIIUU JJIA
IMPOBEJAEHUA KAJACTPOBbBIX PABOT

Pa3zBuTHe TEXHONOrMil CIyTHMKOBOIO MO3MLIMOHUpOBaHUS B Poccum mnponoimkaercs
ObicTpbiMu TemMnamu. [IpuanHamu co3maHust U pa3pabOTKU MPOEKTa CETH MOCTOSHHO
neiictyomux pedepeHiHbix 0azoBbix cranimilt ([IIPBC) mocnyxun psn npuduH:
Heo0XoAUMOCTh nepexoaa K eauHoil cucteme koopauHat ['CK-2011 na tepputopun
P®; Gonplioe KOIMUYECTBO YTPAu€HHBIX B PE3yJbTaTe XO3SMCTBEHHON AEATEIBHOCTU
IIYHKTOB rocyaapcTBeHHoM reoesnueckoit cet (I'T'C); HeakTyaabHOCTh B CBSI3U C HU3-
KOM TOYHOCTBIO U 3(P(PEKTUBHOCTHIO BBINOJIHEHHs TOHOrpapUUecKux, Kaprorpaduue-
CKHX M KaJIaCTPOBBIX paboT; BO3HUKHOBEHHE PA3HOTTIACHI B JEATEIBHOCTH KaJacTpo-
BBIX CIELHMAIUCTOB M Jpyrue. Peamuzaiys COBPEMEHHBIX TEXHOJIOTHH INIOOaIbHBIX
HaBUTaIMOHHBIX cyTHUKOBBIX cucteM ([HCC), Takux kKak KMHEMaTHKa B pealbHOM
BPEMEHM U BUpPTyasJbHas 0a3oBasi CTAaHLMs OOECHEYMBAIOT 3HAYMTENBHYIO SKOHOMHIO
peCypcoB M TpyAO3aTpar MpH BHITOJHEHUH TE€OAEC3MYECKUX M KaIacTPOBBIX PadoOT MO-
CPEIICTBOM CIIyTHMKOBOM HaBHranuu. CeroxHs UCIOJIb30BaHUE TEXHOJIOTHH CITyTHUKO-
BOro nosunmoHupoBanus nocpeactsoM cetu [IJIPBC sBrsercs npeanoYTuTeTbHbIM U
OoJiee TOYHBIM 1O CPABHEHMIO C HCIOJIB3YEMOM B CHUCTEME KaJacTpa HEABMKMMOCTH
MECTHBIX PETHOHAIBHBIX CUCTEM KoopAuHaT. boiee TouHoe onpenenenrne KoopinHar, B
YaCTHOCTH, JJIs1 KaJaCTPOBBIX YYaCTKOB HCKIIIOYMT HEOOXOIUMOCThH JOMOJHUTEIBHBIX
TPYAO- U COOTBETCTBEHHO, (PMHAHCOBBIX 3aTpar B Oynymiem. Ha naHHBIT MOMEHT Ha
tepputopun Boponexckoii o0nactu komnanueit OOO «MHxeHepHast reojie3us U TOMNo-
rpadus» yCTaHOBJIEHO 15 MOCTOSIHHO AEWUCTBYIOIIMX CTaHIMH, KOTOPbIE MOKPBIBAIOT
BClo Tepputoputo obnactu. CymectByromas cetb [IJIPBC no3Bosnsier BbIMONHATH pado-
ToI B pexkume VRS («BuptyanbHoii 0a30BOM CTaHIIMNY) C BO3MOXKHOCTBIO (hOPMHPOBa-
HUS CETEBOM MONPABKU OT "BUPTYAIBHOM CTAHIMU'', KOTOPYIO MPOrpaMMa pacCUUThIBa-
€T Ha HeOOJIbILIOM PAaCCTOSHUM OT MOJBMKHOTO NprueMHHKa. Co3/1aHie HOBBIX Ie0/1e3H-
YECKHMX CETEH C MPUMEHEHUEM CITyTHUKOBBIX TEXHOJIOTUI MOXKET IOMOYb IIPY PELICHUN
OO0JIBIIIOrO Kpyra MPakTUYECKUX U HayYHbIX 3a]ad.

KitoueBble ciioBa: ceTh MOCTOSHHO JIEHCTBYIOIIMX pedepeHIHbIX 0a30BBIX CTaHLUH
(ITAPBC), cnyTHUKOBBIE HAOMIOACHUS, CIYTHUKOBbIE MPUEMHUKH, FOCYAapCTBEHHAS
reogesundeckas cetb ([ TC), pexum «VRS».

BOpOHC)KCKEl}I 00J1acTh ABIISICTCS JAUHAMHUYHO Pa3BUBAIOIIUMCA PCTUOHOM C BBICOKUMU

TEMIIAMHU CEJIbCKOXO3SIICTBEHHOTO Pa3BUTHUS U KWJIMIIHOTO CTPOUTENbCTBA. B obnactu cy-
MIECTBYIOT M TPOJOJKAIOT (OPMHUPOBATHCS CEIBCKOXO3HCTBEHHO-DKOHOMUYECKUE U TY-
PHUCTCKO-pEKpeallMOHHbIE KJIaCTEPhI, KOTOPbIe TPEOYIOT aKTUBHOW MPaBOYCTaHABIMBAIOIIEH,
3eMJICYCTPOUTENBHOM, Te0/1e3nYecKOl U KaaacTpoBoi mojaepxku. HeoOxoaumocTs pa3Bu-
TUS Ha TeppUTOpUH BopoHEXCcKol 001acTH CeTH HENPephIBHO JEUCTBYIONINX 0a30BbIX CTaH-
Uil 3HAUYUTENFHO O0JIerYaeT M yJEIIEBIseT NMPOBEJCHUE KaJaCTPOBBIX paboT M reoje3nye-
CKOTO COITPOBOXIECHHUE CTPOUTENIBCTBA.
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B nHacrosiee BpeMs Ha TEPPUTOPUM 00IACTH MHOTHE IYHKThI TOCYAapCTBEHHON Ieo-
nesuueckoit cetu (I'T'C) yrpadensl wim He UMEIOT Hapyx)HOro odopmiieHus. [1] Muorue u3
COXPAaHMBILHKXCS HE UMEIOT METAINIMYECKOW MUPAMUIbI, YTO 3HAYUTEIIBHO 3aTPYAHSET UX I10-
UCK, U JIMIIb HEMHOTHE MTyHKTHI COXPAaHUBIINE CBOE HApY>KHOE O(hOPMIICHHE MTOJTHOCTHIO MO-
I'yT ObITh 3¢(EKTUBHO UCNOIb30BaHbl B padote. [Ipuunnsl yrpaTs! myHkros ['T'C: n3menenue
pPacTUTENHHOTO MOKPOBA, BaHAAIN3M, arpECCUBHBIC ITOTOIHBIE YCIOBUS, peIbeHbIC N3MEHe-
HUSI UICKYCCTBEHHOI'O M €CTECTBEHHOIr0 NMpoucxoxaeHus. OcHoBHas npobsiema yTparsl reoje-
3MYECKUX MMYHKTOB - IMPEeIHAMEPEHHOE YHUUYTOKEHHE MUPaMH] COOCTBEHHUKAMU TOJICH, s
yo0cTBa UX 00pabOTKHU. 3a4acTylO I'€0/Ie3UYeCcKre MyHKThl YCTaHABIMBAJIUCH HAa KypraHax,
[IaMATHUKAX MCTOPUYECKOro Hacieaus. MHorue 3Tv NaMsATHUKUA BCKPBIBAIOT U IIOJIHOCTBIO
YHHMUYTOKAIOT, YTO IPUBOAUT K YHUUTOKEHHUIO F€0JE€3NYECKUX ITYHKTOB U UX LIEHTPOB.

I'ocynapcTBeHHBIE CUCTEMBI KOOPAUHAT, CO3/IaHHbIC KJIACCUYECKUMU HA3€MHBIMU Me-
TOJaMU U3MEPEHUH, UMEIOT MHOXKECTBO HEJJOCTATKOB. Kilaccuueckne MeToibl CbeMKH 3Ha4H-
TEJIbHO IPOUIPBIBAIOT 10 CKOPOCTH MCIIOJHEHUSI W3MEPEHUSAM, BBIIOJHEHHBIM C IIOMOILIBIO
CIyTHUKOBBIX TexHosoruii. Coxpanusmmuecss nyHKTbl [T'C pacronoxkeHsl JOCTaTOUYHO He-
yI00HO AJIs OIbEe3/1a K HUM, a MHOT/a PACcIOJI0KEHbl HA TEPPUTOPHSIX YACTHBIX BIIaJECHUM.

3a4acTylo IIPH 3alIpOCe UCXOAHBIX JAHHBIX CHEIMAIUCTBI 110 KaJacTpy 3alpaliuBaloT
JIAHHBIE TOJIBKO Ha IUIAHOBOE ITOJIOKEHHUE CETH, HE 3aIllpaliuBas BBICOTHOE IIOJIOKEHUE Ieoie-
3UYECKUX ITYHKTOB OTJEJIBHO U3 Karajora BbICOT. VIM NpenocTaBIIsIOTCS OTMETKH, B3SThIE U3
KapTorpauueckoro mMarepuana, COOTBETCTBYIOIIME OTMETKE YPOBHS 3€MIIM B MECTE YyCTa-
HOBKH I'€0IE3UYECKOr0 ITyHKTa, a HE €r0 LIEHTpa.

[ToaTOMY BO3HHKAET BOIIPOC O CO3JaHUHU CTYIICHUS CIIyTHUKOBBIX I€0JE3UYECKUX Ce-
Tell, KOTOpble Ha CETOTHSAIIHUN JIeHb, 11€J€CO00pa3HO pa3BUBaTh C MPUMEHEHUEM CITyTHUKO-
BBIX TEXHOJIOTUH OIIpEAENeHUs KOOpAUHAT IYHKTOB. JUIs CO3aHMs M MEPEeXoJa K HOBBIM
CIyTHUKOBBIM TI'€OJIE3UUECKUM CETSIM HEeO0OXOIMMO ONHMpaThCs Ha Ie0fe3MYecKUe CeTH, CO-
3[IaHHBIC KJTaCCHYeCKUMU MeToamu. K TakuM cetsim oTHocsTCs [2]:

— (hynnameHTanbHasg actpoHoMHuueckas reoaesnyeckas cetb (OPAI'C), npenHazHaueH-
Has JUId YCTaHOBJIEHHUS U PAclpOCTPaHEHMs €IMHOM T'€OLEHTPUYECKONW CUCTEMBI KOOPIUHAT
Ha BCIO TEPPUTOPHIO CTPAHBI, NOJJICPKAHUSA €€ HA YPOBHE COBPEMEHHBIX U NEPCIIEKTUBHBIX
TpeboBaHuH, 3(heMepuaAHOr0 0OecredeHus] MCKYCCTBEHHBIX CITyTHUKOB 3emiu cucteM ['J1O-
HACC u GPS;

— BBICOKOTOYHAsI CIyTHUKOBas reojesndeckas ceth (BI'C), ocHoBHOIM (yHKIMENH KO-
TOPOM SBJISIETCSI PACIPOCTPAHEHHUE HA BCKO TEPPUTOPHUIO CTPaHbl F€OLIEHTPUUYECKON CUCTEMBI
KOOPJMHAT ¥ YTOYHEHHUH NIapaMETPOB B3aMMHOTO OPUEHTHUPOBAHMS IE€OLICHTPUYECKONW CUCTe-
MBI U CUCTEMBI I'€0JI€3UNYECKUX KOOPAUHAT;

— CIIyTHUKOBBIE I'€0/IE3UYECKHE CETU MEepBOro U BTOporo kiaccoB ToyHoctu (CI'C-l,
CI'C-11). HemocpeACTBEHHO HCMONB3YIONIMECS] MPU MOBCETHEBHOM DEIICHUHU JHOOBIX KOOP-
JUHATHBIX 33/1a4 C TOYHOCTSMH, JIAMUTHUPYEMBIMU TOJBKO BO3MOYKHOCTSIMU HCIIOJIB3YEMOU
CIlyTHHKOBO# anmaparypsi [3].

B Hacrosimee Bpems ye BO MHOTMX PErMOHAx HAllled CTPaHbl CTAIM CO3/1aBATh CETU
ITAPBC. ITonoOuele cetn ecth B MockoBckoii, Kamyxckoii, Kuposckoit, Tsepckoii, Tynb-
ckoi, Kpacuosipckoit, Mypmanckoit, Cmonenckoii, Kammaumnarpaackoi, HoBocubGupckoi,
Tromenckoit, Upkyrckoit 1 Omckoi, Jlunenkoit obnactsx, B Pecnyonukax Tatapctan u by-
psatusa, a takxke B MockBe, Apxanrenscke, Coum, Kpacnomape, Bmanmocroke, CaHKT-
[TerepOypre u Canexapze u Apyrux peruoHax.

Boponexckast obmacte — pervon B 1ieHTpe EBpormeiickoit yactu Poccuu. BopoHex-
ckasi o0nacTh BXOAMT B coctaB LleHTpanbHoro ¢enepanbHoro okpyra Poccuiickoit @enepa-
uuu ¥ rpannunt ¢ benropoackoi, Bonrorpaackoi, Kypckoi, Jlunenkoii, Poctosckoi, Capa-
ToBckoi 1 TamOoBckoi obnactsimu PO, a takxke ¢ Jlyranckoii o6nacteio Ykpaunsl. Teppu-
TOpHUs 00JaCTH COCTABIAET 52,6 THICSAY KBaPATHBIX KUJIOMETPOB.
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Coznanne cetu I1/IPBC na Tepputopun BopoHexckoi o0macTi uMeeT HeMajo Tpe-
MMYIIECTB. BBIMIONHS reo/iIe3ndYecKue U KaJacTPOBbIE U3MEPEHHS OT CETH TaKUX CTaHIUH IO
aIropuTMaM, KOTOpble 00eCIeUnBalOT MOJIyYeHHEe HEOOXOAUMON CHUCTEMbl KOOPAMHAT, Kax-
JIbIA MCTIOJTHUTEIb, TIPH YCIIOBUU BBIIIOJIHEHUS BCEX HEOOXOJMMEBIX TpeOOBaHUH, MOIydaeTt
TOYHbIE KOOpAMHATHL. Ha 1aHHOM 3Tane npu UCroiab30BAHUHM BO3MOXHBIX Pa3JIMYHBIX pacye-
TOB, METOJIOB M MOCTOOPAaOOTKHU JTAHHBIX, MPOUCXOTUT OYCHb OOJBIIOE YUCIO OTKIOHCHUN
[P BBIMIOJIHEHUH TONOTpaduuecKuX, KapTorpaguueckux U KagacTpoBbix padot. Hcmonb3o-
BaHUE KATMOPOBOK OT PA3HBIX I'e€OJE3WYCCKUX MYHKTOB MOXKET TAKXKE JaBaTh OTKIOHEHWS,
ecJIi KaJMOpOBKa BBIMIOJIHEHA B JPYrOM paiioHEe Ha yJalleHUU OT 00beKTa paboT WM J0My-
[ICHBI OIMOKKA B BBINIOJHEHWH CIYTHUKOBBIX HAONIOJCHUN HA TEOJC3MUYECKHX ITYHKTaX U
JAIbHEWIEM MOTYYeHUH MapaMeTpoB Ul mepexofa K HeoOXOAUMOH cucteMe KOOpAMHAT.
[TomrydeHHBbIE MOTPENTHOCTH B KOOPAMHATAX BEAYT 32 COOOM HE TOJIBKO HETOYHOCTH MPH MPO-
U3BOJICTBE TOMOrpapuuecKux U KapTrorpaduyeckux, HO U BO3MOXKHbBIE OLIMOKHU B OIpejaesne-
HUU TPAHMI] 3eMETbHBIX YYaCTKOB IPHU MPOU3BOJICTBE KaJaCTPOBBIX padOT, 4TO BENET 3a CO-
00l U IOpUINYECKUE PA3HOTTIACHS.

Eme oxaum HemanoBaxHbIM mipeumyiectBoM cetu [IJIPBC siBnsieTcs BO3MOXHOCTD
Nepeaur MOMPaBOK HA CENbCKOXO3SMCTBEHHYIO TEXHUKY, JOPOXKHYIO TEXHUKY IPHU CTPOU-
TEIHCTBE aBTOMOOWIIBHBIX JIOPOT W JPYroe, 4TO OOECIEeUrBAET JOCTATOYHO BBICOKYIO TOY-
HOCTb YIPABJICHUS TEXHUKOM MMOCEBHBIX, YOOPOUHBIX U IPYTHX PadoT.

B cBsi3u co Bcem BbIlI€yKa3aHHBIM, MOKHO MPHUNTH K BBIBOJY, YTO PA3BUTHE CETH
ITIPBC nHa Tepputopun BopoHekckoil 00acTH — 3TO HE0OX0AUMOCTh. IlepBasi mocTossHHO
nercTByromas 6a3oBast cranius Obuia ycranoieHa B 2014 roxy komnanusimu OO0 «Unxke-
HepHas reoaesust u ronorpadus» u 000 «I'eoCrpoiillpudop» [4].

Ha nanubiii MoMeHT Ha Tepputopun Boponexckoi obmactu kommnanueir OO0 «MH-
JKeHepHas reones3ust U tomnorpadus» ycranosieHo 15 ITJPBC, xoTtopble MOKPBIBAIOT BCIO
tepputoputo obnactu. CtaHIMU OBUIM YCTAaHOBJICHBI B HACEJICHHBIX NMyHKTax AHHa (36an),
benoropre (36be), bByrypaunoska (36bu), Kantemuposka (36ka), Jlucku (36li), Huxnene-
Burik (36ni), Hosoxomepck (36n0), OmbxoBarka (360l), Ilecku (36pe), IlerpomasioBka
(36pt), PenveBka (36re), TepHoBka (36te), Boponex(36vo). Jlns obecriedeHus BO3MOKHOCTH
CO3/IaHMSI CETU TPEYTOJILHUKOB Ha CEBEpe U CEBEPO-BOCTOKE 00JIACTH OJIHA U3 CTaHIUI
ycTaHoBJIeHa Ha Tepputopun Jlumenkoit oomnactu (CtopokeBckue Xyropa (48st)), eme onHa
0a3zoBas CTaHIMN ycTaHOBJeHa Ha Tepputopuu benroposackoit odmactu (Crapsiii Ockon
(31st)), uTo MaeT BO3MOXKHOCTH MOKPBIBATH €llle OOMbIIyI0 TeppuToprio. Cxema pacrosioke-
Hus cetu [1/IPBC npexacrasnena na pucynke 1.

Cetb 000pynoBaHa MpUEMHUKAMH U aHTEHHAMH, Pa3MEIICHHBIMH Ha KPbIIIaxX 3AaHUN.

Bri6op mMecTa ycTaHOBKH MPEACTaBIST COO0N MOTHYIO PEKOTHOCIIUPOBKY MECTHOCTH
IpeJIoJiaraéMoro MecTa yCTaHOBKHU IOCTOSIHHO JIeHcTBYoIIel 0a30Boil ctanumu. B xoze pe-
KOTHOCIIUPOBKHM MCKJIFOUAIUCh MECTA, B KOTOPHIX MOIJIA UMETh MECTO Pa3Iu4YHOro poja Io-
MEXHU OT UCTOYHUKOB paauousiydeHus. He gomyckanachk ycTaHOBKaA CTaHIIUN HA TEPPUTOPHU-
SIX HOBOT'O CTPOMTENIbCTBA, CKAJTMCTOW MECTHOCTH, B pailoHaX JOPOXKHBIX paOdOT u Apyrux. [5]
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Pucynok 1. Cxema pacmonoxeHus ceTu 6a30BbIX CTAHIUH 10 TEPPUTOPUN

Boponexckoii obnactu

ITpu BeIGOpE Mecta yctaHoBkU I1/IPBC oTrankuBanuck 0T pacliooKEeHHbIX B TOPOJaX WIH
TMOCEJIKAX 37JaHMUSX, TIOCTPOCHHBIX HE MEHee 7 JIeT 10 MoMeHTa ycTaHoBkH nipuemHauka [1JIPBC.
IIpumep ycTaHOBKM aHTEHHBI 0Aa30BOM CTAaHIMM Ha KpbILU 37aHusd B I'. BopoHexke

IIPEJICTaBJIEH HAa PUCYHKE 2.

Pucynox 2. Mecto ycTaHOBKM aHTEHHBI 0a30BO# CTaHINK B T. BopoHexke

Cers [1/IPBC na tepputopun Boponexckoii obyacti Oblia oCHaIIeHa MPUEMHUKAMU
U aHTeHHaMHU. B kadecTBe MPUEMHUKOB YCTAHOBIEHHBIX HA MYHKTaX MCHOJIB30BaHBI IPUEM-

aukd TOPCON NET-G3A ¢ antennamu G3-Al w/Ground Plane (pucysok 3).

JlaHHbIE IPUEMHUKH NIPEAHA3HAYEHBI JJI CO3/IaHUs U CTYILIEHUS OIIOPHBIX Ieoe3uye-
CKHUX CeTeH, pa3BUTHE IUIAHOBO-BBICOTHOTO 0OOCHOBAHUS TOMOTpadHIecKUX ChEMOK, paboTta
B kauectBe oraensHoi ITJIPBC n1bo B coctaBe rpynnsl IIJIPBC, cranmonapHo ycraHOBIEH-

HBIX Ha ITyHKTaX, oOpa3yromux auddepeHnnaibHble CETH IS 1eIeH Te0Ie3UH U HaBUT AN Y.
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Pucynok 3. GPS/TJIOHACC/Galileo npuemunk TOPCON NET-G3A

[Tpuemuuku NET-G3A peanu3yroT METObl U3MEPEHUN KOOPAUHAT TOYEK 3€MHOM 110-
BEPXHOCTH, OCHOBAHHBIE Ha U3MepeHun paccrosiuuil 10 cnytHukoB 'HCC no Bpemenu pac-
IIPOCTPAHEHUS PAIUOCUTHAIIOB.

[IpueMHUKH SBJIAIOTCA JBYXYacTOTHBIMM, BKJIHOHaloT B cebs 144 kanana
GPS/TJIOHACC, L1/L2 C/A, L2C, LS5, GALILEO P-xon u ¢a3za necymeit WAAS/EGNOS.
Nmeror yerbipe pexuma usMmepeHuil: «Cratuka», «bbicTpas cratuka», «KuHematuka» u
«Kunemaruka B peanbHoM Bpemenu (RTK)». CpennekBaapaTuueckast omnOKa COCTaBISET B
wiane 3 mm + 0,5 MmM/kM 1 1o Beicote 5 MM + 0,5 mm/km. [IpuemHuku Moryt paboTars mpe
nepenagax temmneparyp ot -40 C no +65 C.

ITporpammusliii maker TopNet+ npeaHa3HadyeH JUis yIpaBiIeHUs ceTbio U3 4-X u Oosee
0a30BbIX CTaHIMI MPOU3BOAAIINX cOOp maHHBIX it octoopadoTku u RTK. TIporpammuoe
o0ecrieyeHre MO3BOJIAET MOAJEPKHUBATh YIAJE€HHO CBSI3b CO CTaHLMSAMHU 4epe3 HHTEPHET,
USB wm mozmem. ObecrieunBaeT KOHTPOJb COCTOSIHHS KaKJOW peepeHIIHON CTaHIUH |
CIyTHUKOBOHM CUTyalMu (MOHUTOPHHI 1I€IOCTHOCTH), HHAWBUIYAIIbHOE KOH(UTYpHPOBaHUE
nporiecca coopa JaHHBIX I KaXKI0W CTAHIIMU B JPYTUE IPEUMYILECTBA.

CymectBytomas cets [IJIPBC no3Bossier BoImoaHATh paboThl B pexume VRS («Bup-
TyaJIbHOM 0a30BOM CTaHLIMKY») C BOZMOKHOCTHIO (POPMUPOBAHHUS CETEBON MOMPABKU OT '"BUP-
TyaJbHOHN CTaHIMU'", KOTOPYIO MPOrpaMMa pacCUUTHIBAET Ha HEOOJBIIOM PACCTOSIHUM OT IO-
JIBUKHOTO IIPUEMHUKA. B 1aHHOI mompaBke y4TeHbl MOTPEIIHOCTH BHOCHUMbBIE B CUTHAJIBI CO
CIYTHHKOB TP MPOXOXKICHUH aTMOchepsl (MoHOCheph! U Tporocgepsl).

[lonarue «BUpTYyanbHOM 0a30BOM CTAHIIMKW» OCHOBAHO HA MOJYYEHUH JAaHHBIX IOIpa-
BOK OT ceTu 6a30BbIXx GNSS-cTanimii. OTH NONpPaBKU UCIONIB3YIOTCS ISl CO3/IaHUS BUPTYaslb-
HOW 0a30BOIl CTaHIMM, B palilOHE MPOU3BOJCTBA PadOT, IJI€ PACIONIOKEH MOJIBUXKHBIN MpHEM-
HUK (poBep). Eme onnum npeumymiectBoM npumeHeHus: TexHonorun «VRS» cocrout B ToMm,
YTO KOOPAMHATHI BCETIa ONPEAEISIOTCS B 00IeH cucTeMe KOOPIMHAT U 3TO PELIeHHE CIIoco0-
HO 00€eCreUYnTh HeNpephIBHbIA KOHTPOJIb LEIOCTHOCTU CUCTEMBI. J[aHHAs TEXHOJIOTHsI OOBIYHO
IPUMEHSETCS Ha JOCTATOYHO OOJIBIINX TEPPUTOPUSIX MPOU3BOICTBA I'€0/IE3NYECKUX CHEMOK.

CozlaHue HOBBIX T'€0JE3MYECKHX CETEH C NPUMEHEHHEM CIYTHUKOBBIX TE€XHOJIOTHM
MO’KET TIOMOYb IPH PEHICHUH MTPAKTUUYECKUX 1IeJIel U 3a7ad TaKuX Kak:

—Tonorpadu4eckoil CheMKH 1 OOHOBJIEHUS IJIAHOB TOPO/Ia BCEX MAcUITa0oB;

—3eMJICyCTPONCTBA, MEKEBAHMSI, NHBEHTAPHU3AL[H 3EMEIIb;

—Tonorpado-reoie3NUeCKuX N3bICKaHUN Ha TOPOACKON TEPPUTOPHH;

— MHXEHEPHO-TEO0/Ie3UYECKOM MOATOTOBKH 0OBEKTOB CTPOUTENHCTBA;

—T€0/1e3UYECKOr0 N3YUEHHUSI JIOKATbHBIX T€OJTUHAMUYECKUX MPUPOJIHBIX U TEXHOT€HHBIX
SBJICHUI Ha TEPPUTOPUU TOPOJIA;

— HaBWTaI[M¥ HA3EMHOTO ¥ YaCTUYHO BO3YIITHOTO, BOJHOTO TpaHcmopra. [6, 7, 8, 9, 10].

Coznanue cereit IIIIPBC umeer psa npeumMyiecTs:

— 3(PEeKTUBHOCTH BBIOJTHEHUS PAbOT;

— BBICOKAsI IPOU3BOIUTEIHHOCTH;
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— OnpeieJIEeHuEe KOOPINHAT TYHKTOB C BBICOKON TOYHOCTBIO;

—BO3MOXKHOCTb pabOThI B pa3IN4HbIX (DU3UKO-TeOrpaUuecKux yCIOBUAIX;

—BO3MOXKHOCTH PabOTHI Ha BCE TEPPUTOPHH 30HBI MOKPBITUS B €MHON CUCTEME KOOP-
JIUHAT;

—BO3MOYKHOCTh MCIIOJIb30BaHUS CETH 0A30BBIX CTAHIIUK HE TOJBKO B TOMOrpauuecKux
U KapTorpadudeckux paboTax, HO H B CEIIbCKOXO3SHCTBEHHBIX, Pa00OTaxX MPU CTPOUTEITHCTBE
JIOpOT, B MOPCKO# reoie3nn, a3podoTOCheMKE U IPYTHX 00JIacTsIX;

—peleHne TEeOJAMHAMUYECKUX 3ajad, MPH CIIYTHUKOBBIX HAOIIOJICHUSX HA ITYHKTaX
rJ100aTbHOM OMTOPHON T'€0/Ie3UYECKOMN CETH.

Takum 00pa3om, B COBPEMEHHBIX YCIOBUAX MCIOJIB30BAHNE TEXHOJIOTHIA CITyTHUKOBO-
ro mo3uiumoHupoBanus nocpenactsoM cetu [IJIPBC sBisercs mpeanodTuTeabHBIM U Ooliee
TOYHBIM 110 CPAaBHEHUIO C UCIIOJIb3YEMOW B CUCTEME Ka/1acTpa HEJBUKUMOCTH MECTHBIX PETH-
OHAJIBHBIX CUCTEM KOOpAWHAT. bojee TouHOe omnpezaeseHne KOOpANHAT KaJacTPOBbIX y4acT-
KOB HCKIIFOUUT HEOOXOIMMOCTh JOIOJHUTEIBHBIX TPYIO- M, COOTBETCBCHHO, (DMHAHCOBBIX
3arpar B OynaymeM. [Tomumo Bo3pocIIel TOYHOCTH COBPEMEHHBIX CHCTEM IMO3ULHOHHPOBA-
Hus nocpeactom [1/IPBC, ucnonb3oBanue Takux ceTeil HaM MPeACTaBIsSETCs ropa3ao oosee
MEPCIEKTUBHBIM U MEHEe TpyJo3aTpaTHbIM BBUAY pa3Butusa TexHojoruid RTK u VRS, wuc-
MOJIb3YSl KOTOPBIX pabOTOIATENIb CMOYKET HCIIOJIB30BATh JIJIsi 00ECIICYCHHS H3BICKATEILCKUX U
KaJaCTPOBBIX pabOT MEHbIIIEEe KOJIMUYECTBO COTPYIHUKOB, CIIOCOOHBIX K TOMY ke paboTaTh C
Oobiei 3¢ (HEeKTHBHOCTHIO.
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ABOUT THE NEED TO USE CONSTANTLY ACTING REFERENCE BASIC
STATIONS FOR CONDUCTING CADASTRAL WORKS

The development of satellite positioning technology in Russia continues at a rapid
pace. The reasons for creating and developing a project of a network of permanently
operating reference base stations (PDRS) were a number of reasons: the need to move
to a single coordinate system GSK-2011 in the territory of the Russian Federation; a
large number of points of the state geodetic network (GHS) lost as a result of econom-
ic activities; irrelevance due to low accuracy and efficiency of performing topograph-
ic, cartographic and cadastral works; the emergence of disagreements in the activities
of cadastral specialists and others. The implementation of modern technologies of
global navigation satellite systems (GNSS), such as real-time kinematics and a virtual
base station, provide significant savings in resources and labor costs when performing
geodetic and cadastral works through satellite navigation. Today, the use of satellite
positioning technologies through the NPBS network is preferred and more accurate
than the local regional coordinate systems used in the real estate cadastre system. A
more precise definition of coordinates, in particular, for cadastral plots will eliminate
the need for additional labor and, accordingly, financial costs in the future. At the
moment, in the Voronezh region, the company LLC Engineering Geodesy and Topog-
raphy has installed 15 permanent stations that cover the entire territory of the region.
The existing network of NPBS allows you to work in the VRS mode ("Virtual Base
Station™) with the possibility of forming a network correction from the "virtual sta-
tion", which the program expects at a short distance from the mobile receiver. Creating
new geodetic networks with the use of satellite technology can help in solving a wide
range of practical and scientific problems.

Key words: a network of permanent reference base stations (PRBS), satellite observa-
tions, satellite receivers, the state geodetic network (SGS), the mode "VRS".
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Boponexckuil rocy1apCTBEHHbIM TEXHUYECKUI YHUBEPCUTET

TEOTEXHUYECKHWIA MOHUTOPHUHI' JE®OPMAILIMOHHBIX
INPOHECCOB IIPM CTPOUTEJIIBCTBE OBBEKTOB B YCJIOBUAX
IIVIOTHOU I'OPOACKOU 3ACTPOUKHU HA ITPUMEPE I'. BOPOHEXA

PaccmoTpens! po6iieMbl CTPOUTENLCTBA B YCIOBUAX INIOTHOW FOPOJICKON 3aCTPOMKH.
Ha xoHKkpeTHOM npumepe MOKa3aHO BJIMSHUE BHOBb CTPOSILErOcs OOBEKTAa HAa OKPY-
JKaloIIMe 31aHus U COOpY)KEHUSA. AKTyaJbHOCTb TEMBI B TOM, YTO NP BO3BEIECHUU
3IaHUM U COOPYKEHUH B YCJIOBHAX IUIOTHOM I'OPOJCKOW 3aCTPOWKH, OHM, U OKpYKa-
IOLMI MacCUB I'PYHTA M PAacCIOJIOKEHHBIE B ATOW 30HE YK€ IOCTPOEHHBIE MHXKEHED-
HbIE 00BEKTHI HCIBITHIBAIOT CYIIECTBEHHOE B3aUMHOE BIIMSHUE.

KitoueBble cioBa: pedopMariusi, «rouedHas» 3acTpoiiKa, IpaloCTPOUTEIbHbBIE aCHEeK-
Thl, MOHUTOPHHT, OIIpe/ieieHre qeopMalui, MapKy, JaBJI€HUE HA OCHOBAHHUE.

B nocneanue rojapl NpakTHUECKU B KaXKIOM KpPYIHOM ropoje Poccun MOKHO BUIIETh
IPUMEPBI TOrO, KaK B Y)K€ JJaBHO YCTOSIBLIEMCS pallOHE IMOSIBJISAETCS HOBOE, aOCOJIIOTHO HE
BITUCBHIBAIONIEECS B OOIIYIO Maccy MOCTPOEK BHICOTHOE 3/1aHKE HOBOTO (hopmara. ITO O/HA U3
TEHJCHIIMHA COBPEMEHHOI'O IPalOCTPOUTEILCTBA — KTOYEUHAs» 3aCTPOMKA.

OOyCII0OBIIEHO 3TO TEM, YTO YacTO B MPAaHUIIAX 3aCTPOCHHOIN TEPPUTOPUH JOTKHOCTHBI-
MU JIALAMH MECTHBIX OpPIaHOB apXWUTEKTYpbl U I'PaJOCTPOMTEIBCTBA BBIABISIFOTCA «OTHOCH-
TEJIbHO CBOOOJIHBIE» YYACTKHU (3aHSThIE, HAIPUMEP JETCKUMM IUIONIAIKaMH), KOTOpbIE MPeao-
CTaBJISIIOTCS TIO/I CTPOUTENILCTBO MHOTOKBAPTUPHBIX JKUJIBIX WIJIM OOIECTBEHHO JIEJIOBBIX 3/1a-
Huit [5]. [IpeumytecTBa /it CTPOUTETHHBIX KOMITAHUN OYE€BHIHBI. Takoe CTPOUTETHCTBO OCY-
LIECTBIISIETCS. Ha YK€ CYIIECTBYIOIMX UHKEHEPHBIX KOMMYHUKALUAX U MT03BOJISIET dKOHOMUTh
3aTparhbl Ha BO3BEICHNE 00BbEKTa HEABKUMOCTH. OOBEKT HAaXOAUTCS B palilOHE C yxKe CPOpPMHU-
pOBaHHOW HMHMPACTPYKTYpor. DTOT (DaKT yBETMUMBAET BO3MOKHOCTh PEATM3ALUH JIAHHOTO
o0bekTa HeaBrkuMocTH [7, 10], T.e. ecau paccMaTpuBaTh Ha TAKOM IIPUMEPE PEATTU3ALMIO JKH-
JIOT0 JoMa, TO B 3TOM Cllydae BapHaHT «TOYEUHOI» 3acTpoiku OyneT peHTabenbHel npu mpo-
Jla’ke KBapTUP, B CUITy TOT'O YTO HOBOMY JKMJIBIO BCET/Ia OTAAIOT MPEANOUTEHHE. A €CM TaKoe
KHUJIbe HAXOJUTHCS B paliOHE, TJIe BCE «I10]1 PYKOi», TO BEIOOP OUEBUJIEH.

OcHOBaHUSI U TOPSAOK MPEIOCTABICHUS 3€MENIbHBIX YYaCTKOB I0JI TAKOE CTPOUTEINb-
cTBO pernameHTupyroTcs cr.cT.30.1 u 38.1 3emenbHoro koaekca P® (nanee - 3K PD). Jlan-
HBIHM BHJT 3aCTPOMKH HEPENIKO BBI3BIBAET MACCOBOE HETOBOJIBCTBO MECTHBIX KHUTENEH U BI€UET
MHOT'OMECSIUHBIE CYZIeOHBIE CIIOPBI, TPOBOLUPYS OYard HapsLKEHHOCTH [3].

[Ipu Bo3BenEHNN 31aHUI U COOPYKEHHUM B YCIOBUAX IUIOTHOW TOPOJICKOM 3aCTPOMKH,
OHM, M OKPYXAIOIINIl MacCUB TPYHTA U PACIIONIOKEHHBIE B 9TOW 30HE YK€ IIOCTPOEHHBIE UH-
’KEHEepHbIe OOBEKTHI HCIBITHIBAIOT CYIIECTBEHHOE B3aMMHOE BiMsHHE. B mpoiecce ycTpoii-
CTBAa M NOCIEAYIOUIEH SKCITyaTallud TAaKUX COOPYKEHUS BO3HUKAET KOMILIEKC JIONOJIHHU-
TENbHBIX HATPY30K W BO3JIEHCTBUM pPa3IUYHONW MPUPOAbI, HHTEHCUBHOCTH, JJIMUTEIBHOCTU
neiictBusi. OOpa3yrOTCsl 30HBI «aKTUBHOT'0Y» BIUSHUSA. Y CIOBHO 3TH HAarpy3Kd MOXHO pasfie-
JIUTH 110 TPYIIIIaM 10 BpEMEHH, IPUPOJIE BO3IEHCTBHUS U 30HE BIUSHUS (BOPOHKAM).

MOHMTOPHUHI TPaHULl PAaCHPOCTPAHEHUS 30H BIMSIHMS SIBISETCS aKTyaJbHBIM MJIs
cTpouTteneit [4], Tak KaKk OHO J1aeT BO3MOXXHOCTh 3apaHee MpPeayCMOTPETh MEPOIPUSLTHS IO
NPeOTBPALICHUIO JepopMaluii OmmKkaiux 30aHUi U COOpYKeHuH [2].
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VYcTaHOBNIEHUE 30HBI PACIpPOCTPAHEHUS] U OINpE/ETCHUE €€ BeMYMHBI MPEACTaBIIsAET
HEHHYI0 WH(pOpMaNMs, UIS Te0JIe3UCTOB, TaK KaK BCE IOCTOSHHBIC I'€OJC3HMUECKUE 3HAKU
(kpoMe TIyOMHHBIX HEMOJBIKHBIX DPENEpOB), HAXOMASIIMECS B 30HE OCAJOYHON BOPOHKH,
HEM30€KHO IMOJIyyaT T€ WM WHBbIE BEPTUKAJIbHBIE NEPEMEIICHHs, YTO MOTPeOyeT IOMOIHH-
TEJIbHBIX HaOII0IeHUH [6].

Jlns orpenienieHus mapaMeTpoB 30HBI AeopMalliid OCHOBAHHSI BOKPYI BHOBH BO3/IBUTrae-
MOT'O COOpPYKEHHS, B LIOKOJISIX CYIIECTBYIOLIMX 3/1aHUN pa3MelIaloT CTEHHbIE JehOopMaIlMOHHbIC
Mapku. OHH MOTYT OBbITH CaMOil pa3HOOOPA3HON KOHCTPYKLMH, TPOYHBIMU U C OOJIBIIIM CPOKOM
CITyOBbI C 00s13aTeNbHON MPUBSA3KON K TBEPIBIM KOHTYpaM WJIH ITYHKTaM I'e0Ie3UYeCKON OCHOBBI.

WHcTpyMeHTalIbHbIE U3MEPEHHUS OCaJI0K MapoOK, YCTAaHOBJIEHHBIX BOKPYI COOpYKae-
MOT0 3/IaHUsl, BHIIOTHSIOT MEPUOJUYECKH MO IIUKJIaM OT 3HAKOB BHICOTHOH OCHOBBI METOJIOM
nuBenupoBanus Il kmacca [8]. [Ipu aTOM, yauThIBas Majble 1O BeIHUMHE JeOpMaIUUd OCHO-
BaHUs MpU YIAJICHUU OT MEPUMETPA HOBOTO COOPYKEHUS, IIEPBBIA U MOCIETHUIN LUK U3Me-
peHuii HeoOXOAUMO BBIMIOJIHATH METOJOM BBICOKOTOYHOTO HMBEIHMpoBaHus. [Ipu stom mep-
BBII MK U3MEPEHUI JOKEeH ObITh OKOHYEH J0 Havala 3eMJISTHBIX padoT B KOTJIOBAaHE OC-
HOBHOT'O coopyxeHusl. [locne ero mpoBeeHus COCTABIIAIOT aKT C HEOOXOIUMBIMU IIPUIIOKE-
HUSIMU: TUIAHOM DACIIOJIOKEHHSI 3HAKOB TOPH3OHTAJIbHOW M BEPTHKAIBHOW TIe0/1e3MYecKOit
OCHOBBI, CTEHHBIX U TPYHTOBBIX MapoK, a TaKXKe KaTaJloroM ¢ HayalbHbIMU OTMETKAMU BCEX
YCTaHOBJICHHBIX BBICOTHBIX 3HAKOB.

Crnenyrouuii, BTOpoi UK U3MEPEHUM BBIMOIHSIIOT MIOCJIE OKOHYAHUS 3€MJIIHBIX pa-
00T B KOTJIOBaHeE.

B nanbHeiieM u3MepeHust NpoBOAAT IO MEPE POCTA BO3JIBUTAEMOIO COOPYKEHUS: Tpe-
TUH UK - TIpU 25% MPOEKTHOTrO JaBJIEHUS] HA OCHOBaHUE, YeTBepThid — npu 50%, OAThI — ipu
75% w wecroit npu aoctxenun 100% naBnenust Ha ocHoBaHue. Kak mpaBuiio, u3MepeHus Be-
JIMYMHBI 0CaJ0YHON BOPOHKH BEAYT OJTHOBPEMEHHO C H3MEPEHUSMH OCAI0K COOPY>KEHHSL.

[Tocne kaXxa0ro MocieayoIIEro MUKIJIa COCTABIAIOT BEIOMOCTh a0COIIOTHBIX OTMETOK
BCEX HaOJI0JaeMbIX 3HAKOB. B BeOMOCTh BKIIIOHAIOT Tpady OcCaZoK Mexay MOCIEeTHUMHU
LUKJIaMU HAOIIOACHUN U X CyMMAapHYIO BEJINYMHY C CaMOIo Havajia HaOJIr0JeHU.

ITocne crabuiu3anuy OCaJjOK BCEX MapoOK, YCTAaHOBJIEHHBIX BOKPYT HaOJIOJaeMOro co-
OpYKEHUS, COCTABIISIOT TEXHUYECKUI OTUET MPUI0KEHHEM JAHHBIX NIEPBOTO U MOCIEIHETO IUK-
J0B u3MepeHuil. OMHOBPEMEHHO Ha TE€HIUIAHE CTPOUTENBCTBA MIPOBOST JIMHUK PABHBIX OCAIOK
JTHEBHOW TOBEPXHOCTH cedeHueM uepe3 5-10 mM. Takoe m3o0pakeHHe 1aeT MpeacTaBiIeHUE O
pacrnpocTpaHeHut JedopMalii OCHOBAaHUS B IIaHE, O XapakTepa Mot U pazMepax 0caioy-
HOW BOPOHKHM, BO3HHUKAIOILIEH B CBSI3M C POCTOM JABJIEHUSI HA OCHOBAHUE OT BO3JIBUTAEMOI0 CO-
opyXeHus. JIMHUM paBHBIX OCaJOK, IPOBEJCHHBIE BOKPYT COOPYXAeMOI0 3/1aHHs, TAKKE BECbMa
HAIJISTHO XapaKTepU3yIOT UCKPUBIICHNE KOHCTPYKIMHA (YHIaMEHTOB OKPYKAIOIUX 3/1aHUH (TpH
HEpaBHOMEPHOCTH OCaJI0K), JaBas IIPH 3TOM IPECTaBIEHHsI 00 UX KpEHaX U MPOruoax.

ABTOpamMH OBbUT BBINOJIHEH MOHMTOPUHT J1e(OPMAllMOHHBIX INPOLECCOB MPH CTPOU-
TenbCTBE «MHOro(yHKIMOHAIBHOTO TOCTUHUYHOTO KOMILIEKCa» Mo ajapecam: I. BopoHex,
yi. Kykonkuna 18, yn. IlnexanoBckas 27a.

B kauecTBe 00BEKTa MccieqoBaHMs Oblila UCIOJIB30BaHA YacTh KOMIUIEKCa TOProBO-
nenoBoro 1eHTpa «[ anepes UmkoBa» 1 MpuIIeralonie XUible 371aHus (CM. PUCYHOK).

B mnpouecce peKOorHOCHMPOBKM MECTHOCTHM OBLIO YCTAQHOBJIEHO, YTO (PHU3HKO-
reorpaduyecKue yCIOoBUs UCCIEyeMOil TEpPUTOPUH MIPEICTABISIOT OMACHOCTH JUIsl YCTOWYHNBO-
CTH 3[JaHUI ¥ COOPYKEHUH, MOMAJAIONINX B 30HY BO3JICHCTBUS CTPOUTENBCTBA. CyIIIECTBYET Be-
POSITHOCTb CMEIIEHUSI TPYHTA, BOSHUKHOBEHHSI HEPAaBHOMEPHBIX 0CA/I0K U KPEHOB COOPYKEHUIA.

CornacHo HopMmatuBHBIM JOKymMeHTaM B T.4. CII 22.13330.2011 «CBox npaBui. OcHo-
BaHUS 37IaHUI U coopykeHni. AkryanuzupoBanHas peaakius CHull 2.02.01-83*y, paxuyc 30-
HBI BJIMSIHHAS OT pa3pabareiBaeMoro komioBaHa gocturaet 3-5H (rae H - rmmybuna kotioBaHa).

[Tpu npoekTHOM rinyOuHe pa3pabaTeiBaeMoro KotiaoBaHa - 15 - 17 M, B 30HYy ero Bo3-
NeNCTBUS, MONAAAI0T BCE 3/1aHUS U COOPYKEHHMSI, HaXOAIIMECS Ha PacCTOSTHUU 710 85 M OT
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kpas kotioBaHa. ([Ipumeuanue x 1. 9.34 - Paguyc 30HBI BIUSHUS W3MEPSETCS OT TPAHUIL
IIPOEKTUPYEMOTO KOTJIOBAHA).

[TockonbKy reoTeXHUYeCKUii MOHUTOPUHT B 0053aTeIbHOM MOPSIKE MpeaycMaTpuBa-
€T BBISIBJICHHE BO3MOXHBIX CIICHAPUEB aBAPUITHBIX CHTYAIlUi, TO i1 0€30IacHON IKCILTyaTa-
MU OKpPY)Karolllel 3aCTpOiKU, B COCTaB MCCIEAYEeMbIX ObTM OOBEKTOB BKJIIOUEHBI BCE 3/1a-
HUSI, HAXOASAIMECS B IIPEAEIax 3TOM 30HbI BO3ACUCTBUS. K HUM OTHOCATCS: 3JaHUE KPAcBel-
YECKOr0 My3esl pacloJiosKeHHOoe 1o ajpecy yi. [InexanoBckas, 29 (HaxoauTcs Ha pacCTOSSHUU
30 M OT Kpasi KOTJIOBaHA); *KWIoK JoM 1o yi. [InexanoBckas, 23 (45 M, OT KOTJIOBaHa); 3/1a-
HUe Mara3uHa 1o yia. Hukuruackas, 40, (menee 40 m).

B npouecce nmpoBeaeHrss MOHUTOPUHIA CTPOUTENBCTBA ObUIO YCTAHOBIIEHO, YTO JoMa Ne
14 n 38a ObUTH OABEPTHYTHI AePOpMAIIMOHHBIM TMporieccaM. Ha cTeHax MmossBUIIUChH TPEIIMHBI.

Takum 00pa3oM, OBLJIO YCTaHOBIIEHO, YTO BBINOJIHEHHE CTPOMUTENBHBIX paboT BOIM3M
CYILIECTBYIOIIUX 3/IaHUN U COOPYKEHUMU, BBI3BIBAIOT CMEUICHHE IPYHTa, OCAIKU, KPEHbl U
npyrue BUIBI Aeopmariuii 00beKTOB CTapOil 3aCTPOHKH.

| .

S i , :
iPn?’kon = e .
15300000 g < _ NW s

Pnd -

: %
154361,72 i, L
\
’ Pnl Wk,
153124,46 5 . »2a
g,
S "';,_44.1
N R
% Pn3 B2 %

k5421943 gzgos,ss

s

» _,"' \ X
M A NEERN

Pucynok. Cxema pa3MeleHus 3HaKOB OIIOPHOM T'€01€3UUECKON CETH
® - TPYHTOBEIE PETIeph OOPHOTO X0/1a; A - HacTeHHbIe perepsl OMOPHOTO X0/a

[IpeneOpekeHue ycIoBUSMHU MOJ0OHOIO CTPOUTENHCTBA YaCTO MPUBOJUT K IOsBIIE-
HUIO TPEILMH B CTEHAX 3/1aHUM, CIABUTY IIJIUT MEPEKPBITUIH, PA3PYILIECHNIO CTPOUTEIBHBIX KOH-
CTPYKUHUH U Jlaxe K aBapusM. DTO OOCTOSTENbCTBO BBHIHYXKJA€T BECTH HAOIIOJEHUS 3a Jie-
bopmanuaMu 31aHUH, COOPYKEHUH U TPYHTA, HAXOIAIINXCS B HEMIOCPEACTBEHHON OIM30CTH
OT CTPOUTENILHOMN TIIOMAIKH [2].

MOHHUTOPHHT BBINOJHSIICS B PEXHUME «HETPEPHIBHOCTH BBINOIHEHUS» PaboT, YTO HE UC-
KJTIoyall CyObeKTUBH3MA TIPH aHAIIN3€e pe3ybTaToB. [103TOMY HCIOIb30BaHue TEXHOIOTHI J1a3ep-
HOTO CKaHHUPOBAHUSI MO3BOJMIO OBl MCKITIOUYUTH HJIEMEHTHI CYObEKTUBHOCTH C OJHOBPEMEHHBIM
TMOBBIIIEHEM TOYHOCTH, ONIEPATUBHOCTH TMOIYYEHUs JOCTOBEPHON MH(pOPMAIIMHU, CBOEBPEMEHHO
OTpearupoBarhb IPU BO3HUKHOBEHUU aBapuiHbIX curyauuil. [Ipumenenne BIM-Texnonoruit mos-
BOJIUJIO OBl 1O pe3yibTaTaM MOHUTOPHUHTA BBOJIUTH KOPPEKTHUPOBKY B MPOEKT OOBEKTA.

B 3akmoueHnn HEOOXOIMMO OTMETUTH, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTHIM
cbopa 1 00pabOTKH IreonpOCTPaHCTBEHHON HH(POPMALINK apXUAKTYaJIbHO MPU CTPOUTENHCTBE
CJIO’KHBIX O0BEKTOB, KOTOPHIX B Hallle BPEMsI CTAHOBUTHLCS BCe OOJIBIIE, ATO CBSI3aHO C TEM,
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YTO TOpOJa HE TOJIBKO PaCHIUPSIOTCS, HO M OOHOBisA0TCS [1]. OO0 3TOM CBHIETEILCTBYET
BCEBO3MOXKHBIE MTPOTPaMMbI OOHOBJICHHS CTAPOT0 KUIUIIHOTO (oHaa [9]. B cury Beimecka-
3aHHOTO, MOKHO MOJIBITOKUTh, YTO MOHUTOPUHT JAedopmannii 0ObEKTOB B YCIOBUS TOPOJ-
CKOM 3aCTpOIKHM HE NMPOCTO Ba)KEH, @ B HEKOTOPBIX CIydasiX Jake He0OXO0IuM.
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GEOTECHNICAL MONITORING OF DEFORMATION
PROCESSES DURING CONSTRUCTION IN DENSE URBAN AREAS ON
THE EXAMPLE OF VORONEZH CITY

The article deals with the problems of construction in the conditions of dense urban
development. Not a specific example shows the effect of the newly constructed facility
on the surrounding buildings and structures. The relevance of the topic is that in the
construction of buildings and structures in dense urban areas, they, and the surround-
ing massif of soil and located in this area already built engineering objects have a sig-
nificant mutual influence.

Key words: deformation, “point” building, town planning aspects, monitoring, defini-
tion of deformation, marks, pressure on the foundation.
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NHO®OPMALIUA

IIpaBuia opopmiieHnst cTaTel, HAPAB/ICMbIX B peiakiuio xypHana «MOJEJIA U
TEXHOJIOI'MU [TPUPOJOOBYCTPOUCTBA (pernoHajibHbIi acliekT)»

K myGnukanuy npuHIMAaOTCsl MaTepHuajbl OpUTHHAIBHBIE, HE OITYOJIMKOBAHHBIE paHee

U HE IIPEJICTAaBJICHHbIE K [I€YaTH B JPYTUX U3JaHUX.
[Ipennaraemasi K OmMyOJIMKOBAaHUIO CTaThsl JIOJKHA COOTBETCTBOBATH OCHOBHBIM HAayYHBIM
HalnpaBlIeHUsAM KXypHaina: «CenbCcKoX0o3aiCTBEHHbIE UCCIeoBaHus», «I eorpadusiy», «IKoHO-
MUKa POU3BOJCTBA», «OpoiieHney», «MoIenn U CUCTEMBI», «DKOJIOTHS pacTeHHi», «JIlecHoe
XO3SIMCTBO - 0011IMe BOIPOCh», «CenbcKOX03aiCTBEHHAs TEXHUKA U 00opynoBaHuey», «Oxpa-
Ha TPUPOBI M 3eMENbHBIX PECYPCOBY», « JHEPreTUUECKHUE PECYPCHI U yIpaBieHue», «BoaHbie
pecypcsl U ynpasieHue», «llouBoBenenue u ynpasiaeHue», «l'eojge3us u kaprorpadus noy-
BbI», «XUMHA U (u3MKa NMOYBbD», «llmogopoaue mouBb», «IpO3Us MOUYBBI, COXpPaHEHHE U
BOCCTaHOBJIEHHE», «MEeTeopoIoTus U KIMMATOJIOTUs», «MaTeMaTndeckue U CTaTUCTUYECKHE
METOIBI», «MeToabl ucciaeaoBaHuiy, «I eoae3ndecKue METOIbIY.

Cratps mpezcTaBisieTcss B peakosuieruio B Bunae Qaitna popmara MS Word (*. doc) B
anekTpoHHOM BHJe. OcHoBHOM mpudt — Times New Roman, 12 nT, dopmar A 4 (210 Mmm x
297 Mm), ab3aHblid OoTCTYN 1,25 cM, MHTEpBAI MEXIY CTPOKAMHU - OJWHAPHBINA, HUKHEE U
BEpxHee, JIeBOe U MpaBoe 1o — 2,5 cM. BeipaBHUBaHMe rpaHul] TekcTta — 1o mupuHe. Crpa-
HUIIBI HYMEpYIOTCsl BHU3Y 110 cepeiHe. PaccTaHOBKa IEPEHOCOB — aBTOMATHUYECKasl.

Hayunble ctaThy, HampaBisieMbIe B )KYPHAI JOJDKHBI UMETh CIEAYIOUIYIO CTPYKTYPY:

1. AKTyanpHOCTh

2. llens nccnemoBanus

3. Metononorus

4. Xon uccnenoBaHus

5. Pesynbrathl uccienoBanus

6. BriBo1BI
CraTbu npuHUMaroTCcs 00beMoM oT 4 10 10 cTpanui.

IMopsiiok U npaBuJa pa3MelieHnst HHGpopMauuu B cTaTbhe

IlepBas ctpoka — uHnekc Y/IK ¢ BbIpaBHHBaHUEM 110 JIEBOMY Kparo ¢ a03alHbIM OT-
ctynoMm 1,25 cm, mpudT OCHOBHOM.

UYepe3 nHTEepBan NPUBOIATCS CBeACHUS 00 aBTOpax: (aMmiMs M WHHULKAIBI aBTO-
pa(oB), MponUCHBIMU OyKkBamMH HOJYKUpHBIM mipudToM Times New Roman, 12 nT, BeIpaB-
HUBaHME T10 JIEBOMY Kpato ¢ ab3aiHbiM oTctynoM 1,25 cm. [locne ¢pamunuu aBTopa (Ha TOM
e CTPOKE) OCHOBHBIM IIPU(TOM YKa3bIBAIOTCS Y4€Has CTENeHb, YU€HOE 3BaHUE, JOJKHOCTb.
Ha cnenyromeld cTpoke yka3bIBalOTCs IOJIHOE HAaWMEHOBaHWE OpraHu3aluu, Tae padora-
eT(t0T) aBTOp(bl), CTPOUHBIMU OYKBaMH MPsIMBIM OCHOBHBIM Hipu¢pToM Times New Roman, 11
[T, BEIPAaBHUBAHKE TI0 JIEBOMY Kparo ¢ a03amHbIM oTcTynoM 1,25 cm. CBeneHHs O KaKJIoM
aBTOpE MPUBOASTCS C HOBOW CTPOKH.

Jlanee yepe3 MHTEpBaJ pacoJiaraeTcs 3arjaBue CTaTbh Ha PYCCKOM SI3bIKE, TOTYKUP-
HbIM mpudTom Times New Roman (12 o), 3arnaBHbiME OykBaMu, 0e3 MEepeHOCOB, C BHIPAB-
HUBAHHEM TI0 JIEBOMY Kpalo.

Uepes uHTEpBall NMpUiIaraeTcs aHHOTAlLUs, BKIIOYAIONIAsh KPATKOE, TOUHOE H3JI0KEHHUE
CTaThbH B COOTBETCTBUH C €€ CTPYKTYpOil. B KOHIle aHHOTAIMK C HOBOW CTPOKH 0e3 a03arHoro
OTCTYIIa HEOOXOJMMO YKa3aTh KIIIOUEBbIE CIIOBa (5-7), OTpakarollue ee cojepikaHue u odecre-
YHMBAIOIINE BO3MOKHOCTh MH(POPMATUBHOTO TTOMCKA, IPHBOJISATCS] B UMEHUTEITBHOM TIaJIeKe.

UYepes uHTEpBAJ CIeyeT OCHOBHOM TEKCT CTAThH.

Jliia Habopa Gopmys UcToIb30BaTh BCTpoeHHBIN «Penakrop hopmyn» (MathType unun
Equation Editor 3.0), BeipaBHUBaHME 1O LEeHTPY 6e3 ab3anHoro orctyna. Homep ¢popmyinsl B
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KpYIJIBIX CKOOKax, BbIpaBHUBAHME IO MpaBoMy Kpato. [lepen ¢opmysoi u nocie Hee — UH-
TEpBaJIbI.

TaGnu1el, 10 BO3MOXKHOCTH, pacnojaraTb Ha OJHON CTpaHuIle, 0e3 pa3phIBOB 110 LIEH-
Tpy Jucta. O603Ha4aTh TabauUIBl creayeT cioBoM: «Tabmuma 1 — Ha3Banue TaGnumbny (BbI-
paBHMBAaHUE HAJIKCHU 110 JIEBOMY Kparo ¢ ab3auHbIM oTCcTynoM 1,25 cm).

Pucynku (rpaduyeckuii Marepuai) JOHKHBI ObITh BEITIOTHEHBI B hopme jpg miu tif ¢
paspemienueM He MeHee 200 dpi, oOecnieuuBaTh SICHOCTh IEpeAayd BceX JeTaleil (TOlbKO
yepHO-0Oenoe ucnoinenue). Mmmoctpauuu (rpaduku, CXeMbl, IMarpaMMbl U T. T1.) BBITIOTHS-
IOTCSI B COOTBETCTBUU C TPEOOBAHUSAMMU:

¢ OyKBEHHBIC U IIU(PPOBBIE 0003HAUCHUS HA WIUTIOCTPAUAX 110 HAYEPTAHHUIO U pa3Mepy
JIOJKHBI COOTBETCTBOBATH 0003HAUEHUSIM B TEKCTE CTAThU;

® [10JIO’KEHHE PUCYHKA — IO LIEHTPY, 03 OTCTyMa, TOJNIMHA JIMHUM B WIUIIOCTPALIUU HE
MeHee 1 mT;

® B TEKCTE B MOJPUCYHOUHYIO HAJIMUCh BEIHOCHTH TOPSIKOBBI HOMEp MILTIOCTPAIIUN U
MOSICHEHHE K Hel, BRIPaBHUBAaHUE TEKCTa — IO JIEBOMY Kpalo ¢ ab3amHbIM oTcTynoM 1,25 cm
(Pucynok 1. Ha3zpanue pucyHka).

TaGnuuel, pucyHkH, GOPMYITBI HyMEPYIOTCS B TIOPSIIKE UX YIIOMHHAHUS B TEKCTE.

TaGnuikl U pUCYHKH B €IMHCTBEHHOM YHCJIE HE HYMEpYIOTCS.

Pa3mepHOCTh BCeX (PM3MUECKUX BEIWYMH JIOJDKHA COOTBETCTBOBATH MEXKITyHAPOIHOW CH-
creme eauauil (CH).

[Tocne TekcTa cTaThu yepe3 MHTEPBAJ MPUBOJUTCS CIIMCOK JHUTEpaTyphl. Jluteparypy
pacriosarate 6e3 aBTOHyMepauuu, ad3anusiii orctyn 1,25 cm. Cnosa «CITMCOK JIMTEPA-
TYPbI» naOupare mponucHbIMEH OykBamMH 1O IIeHTpPY Oe3 ab3amHOro OTCTymHa, MpHQPT —
Times New Roman, 12 nt. Cnucok aureparypsl 0oOpMIISIETCS B CTPOIOM COOTBETCTBUU C
I'OCT 7.1-2003 (c U3MEHEHUSIMH).

ITocne criucka uTepaTypsl 4epe3 HHTEpBal IPUBOAUTCS clieayolas nHpopMalus Ha
AQHTJIMHCKOM SI3bIKE: MHULIMAIBI U (DaMUIIUS aBTOPA, JOJKHOCTh, MECTO pabOThI (IIOJTHOCTHIO),
yepe3 MHTEpBaJl Ha3BaHUE CTaThH, Yepe3 MHTEPBAJ TEKCT aHHOTAIMU U KJroueBble cioBa. [le-
PEBOJI Ha aHTIIMHCKUI SI3BIK, BBITIOJTHEHHBI KOMITBIOTEPHBIMH IPOTpaMMaMHt, HE TIPUHIMACT-
csi. TpeGoBaHuss K O(GOPMIIEHUIO AHIJIOA3BIYHOTO BApHAHTA TaKHe K€, KaK ObUIM yKa3aHbl
BBIIIIE [T PYCCKOSI3BIYHOTO.

YHUKaJIBHOCTh TEKCTA CTAaThbM JIOJDKHA COCTaBIATH He MeHee 65% mo cucreme AH-
TUILIATHaT.

K crarbe npunaraercs 3aBepeHHas perieH3Hsl.

Cratbu peructpupytotes B PoccuiickoM MHIEKce HaygyHOro nurupoBanus. [lepeneyarka
0e3 paspeleHus peJakluK 3alpelieHa, CChUIKH Ha KypHaJl TPY IUTUPOBAHUM 00sI3aTEIbHBL.

Pemaxums sxypHanma octaBiseT 3a co00i MpaBo MPOU3BOJANUTE COKpAIIEHUE W PEIaKIIH-
OHHbIE U3MEHEHUs TeKcTa cTaTel. JIoNoJHEeHNs: B KOPPEKTYpy He BHOcsTcs. MTorooe pere-
HHUE O MPUHITHU K MYOJUKAIIUH WIIM OTKJIIOHEHHH TIPEJICTaBICHHOTO B PEAAKIIMIO MaTepHara,
NPUHUMAETCS PEAAKIIMOHHON KOJUIETHEl U SABISETCS OKOHYATEIbHBIM.

JKypHai BBIXOINUT JBa pa3a B TOI.

Cratbu cieqyeT npuchuIaTh B JJISKTPOHHOM BHJE Ha e-mail: natagricvsau@mail.ru

Anpec penakiuu: 394087, r. Boponex, yn. Muuypuna, 1, ayza. 369.

KonTakthsriii Tenedon: 8 (473) 253-73-46 (106. 1371)

[InaTa 3a myOIUKaIuio pyKOTHCEH HE B3UMAETCs.

ABTOp (aBTOpBI) CTaTbU MMEIOT MPABO HA MOJYYEHHE OJIHOTO 3K3EMILIpa >KypHala
OecrutatHO. BO3MOKHOCTH TIOTYYEHUS JIOTIOTHUTEIBHOTO SK3EMILIsIpa COTJIACYeTCsl C peaaK-
UEH.

bnazooapum Bac 3a codarodenue nawiux npagun u pekomenoayuit!
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N3paerca B aBTOPCKOM peAaKIy.

Ioxmucano B medats 25.06.2019 r. dopmar 60x84' /s
bymara ku.-xypH. I1.1. 19,5. 'apaurtypa Taiimc.
Tupax 54 k3. 3akaz Nel19606.

denepalibHOE rOCYIApCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«BOpOHE)KCKUI rOCy1apCTBEHHBIN arpapHbIil YHUBEPCHUTET
nMmenu umnepatopa Ilerpa I».
Tunorpagpus ®I'bOY BO Boponexckuit 'AY.
394087, BopoHnex, yin. Muaypusa, 1.



