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Hezmsapes 10. A.

(Munucmepcmeo npupoOonvix pecypcos u ykonouueckoii oezonacnocmu JIHP,

2. Jlyzanck, IHP, mprinr@mail.ru)

AKTYAJIbHbIE 3KOJIOTMYECKUE MNMPOBJIEMbI
NYrAHCKOW HAPOIHOW PECMNYBJINKK

B pabome paccmompenvt akmyanbHuvle sxoa02udeckue npooaemul Jlyeancrkoi Hapoonoii Pecnyonu-
Ku. [lan xpamxuii 0630p desmenvHocmu Munucmepcmea npupooOHsIX pecypcos U 9K0I02UHecKoll be30-
nacnocmu JIHP 3a nocneduue 5 nem, nameyeHnvl HYMuU peuleHus OCHOGHbIX IKOA0SUUECKUX npobiem

Pecnybnuxu.

Knwuesvie cnosa: npupoouvie pecypcuvl, 3Koi02udeckas Oe30nacHoCmy, K0L02uYeckull banamuc,

yugep6, npupoo0oXpantble MEPONpPUIIMUsL.

IIpoGsiema M €€ CBA3bL ¢ HAYYHBIMH U
NpaKTHYeCKUMH 3anadyamu. [lpupoanbie
pecypcel, Hapsaay € TPYAOBBIMH U MaTepu-
QTBHBIMH, SBISIOTCS BaXXHEUITUM (HaKTOpOM
pa3BUTHS  OOIIECTBEHHOTO  IPOW3BOJCTBA.
Konctutynusa Jlyranckoit Haponnoinn Pec-
MyOJIMKKA OTIpeiesIsieT 3eMJII0 M TPUPOIHEIC
PECYPChI KaK OCHOBY KM3HU HApPOOAOB U ICK-
JapupyeT MpaBo rpakaaH Ha OJIaronpusITHYIO
oKpyxatomryto cpeay [1].

Bomnpocel oxpaHbl, MCHOJB30BaHUsA, BOC-
IIPOU3BOACTBA IIPUPOIHBIX PECYPCOB, YTO
TaBHO YK€ OIpEIeNIeHO KaK paloHAIBHOE
MIPUPOJIOTIONIF30BAHUE, BOTIPOCHI COCTOSHHS
OKpYKAroIIel Cpeapl — 3TO HE YTO-TO OTpe-
IIEHHOE, K YeMy MOKHO OTHOCUTHCA ¢ (hop-
MYJION «elle He BPeMs». JTO KaXKIOJHECBHEIC
npoOJieMbl, TIO CEPhE3HOCTH OTHOIICHUS K
PEIICHHUIO KOTOPBIX CYOAT B TOM YHUCIIC U O
BO3MOXKHOCTH  PyKOBOJcTBa  PecmyOnuku
BJIUATH HA IIOBCECIHCBHBIC HpO6J’I€MBI. B stom
TUTaHE HACEJICHNE pearupyer 04eHb IyTKO.

DKOJIOTHYECKHE BOIPOCHI CIIOCOOHBI 00b-
CANMHUTL CaMbIC HWHOrZa IIPOTUBOPCUUBLIC
Macchl OOIEeCTBa, MOOMIN30BAaTh WX Ha pe-
IMCHUEC BHYTPCHHUX np06neM, IIOMOYb B IIaT-
PUOTHUYCCKOM BOCIIMTAHHUHW MOJIOACKH. I[a u
IMpOCTO KakK JAW, MBI B OTBCTC 3a TO, 4YTO
nepeAaiuM OyIyIIMM TOKOJICHUSIM, HalIuM
ACTAM, BHYKaM.

IMocranoBka 3agaun. C MoMeHTa Hayaia
BOCHHBIX JelicTBUi W Onokaabl JlomOacca B
PecrryOnmke co3mana, 94To Has3bIBaeTCs, «C HY-

JsD» CUCTEMa OXpaHbl OKpYXKAlolled Cpempl.
BonpocoB MHOTO, U BCE OHM KacarOTCsl OCHOB-
HBIX C(ep IKOJOTHUECKON JEATeNbHOCTU. JTO
1 BOIPOCHI TOCYJapCTBEHHOI'O MEXaHW3Ma pe-
TYJIMpOBaHUs M (DUHAHCUPOBAHUS PELICHUS
skosioruyeckux npobinem B JIHP, u Bompocsl
PETYISIPHOTO MOHHUTOPUHIA COCTOSIHHSI aTMO-
cepHOro BO3IayXa M BOAHBIX 00bEKTOB Pec-
IyOJIMKY, ¥ BOMPOCHI OXPaHbl JIECHBIX HACAXK-
JICHUI OT M0KApOB M BEICHHUSA JIECOKYJIbTYPHOU
NEATeNIbHOCTH, U BONPOCHI YTHIW3ALUU TOK-
CHUYHBIX OTXOJ0B U MHOrue Apyrue. Uroosl mno-
HATh U KIaCCU(PULIMPOBATD [0 PAHTy BAXKHOCTH
3TU BOIIPOCHI, UX HEOOXOJUMO JAETAIbHO H3Y-
ynTh. B CBsI3U ¢ 3TUM yenwro HacTosIIEeH pado-
ThI CTAJI0 U3YYEHHE KaK MOKHO 00Jjiee MOJIHOTO
MIePEYHsT KOJIOTHIECKUX MpoodiieM PecyOnmku
Ha OCHOBE 0030pa AesTeIbHOCTH MUHIIPUPO 1B
JIHP 3a nocnennue 5 ner.

B xauectBe 00vexkma wvccnegoBaHus pac-
CMaTpUBAJIOCh COCTOSIHME OKpYXarouieil cpe-
IIbl pETUOHA.

Ilpeomemom wuccienoBaHusl OINPEIEIICHBI
aKTyallbHble 3KoJiornyeckue mnpodnemsl Jly-
raickoil Haponnoit PecryOnmku.

Meroauka ucciaenoBanus. [Ipu Bbinos-
HEHUU pabOThl UCIIOIH30BATUCH METOIBI CHC-
TeMHOro aHanm3a. [lanHeie oOpabaThIBaIUChH
METO/JaMU MaTEMaTHUYECKON CTaTUCTUKH.

HN3noxenue marepuana. Jlyranckas Ha-
ponHas PecnyOnuka moisiyumia B HacleACTBO
TEPPUTOPHUIO C YPE3BBIUAHHO BBICOKUM YpOB-
HEM TEXHOTE€HHOTO BO3JIEHCTBUS, a CErOJHs
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3Ta CHUTYyalusi ycyryousercs eme U Herpe-
KpaIalomIMUACs O0CBBIMU JICHCTBHSIMH.

3a mpomienmve TOoAbl JUIsl COXpaHEHUs
HKOJIOTMYECKOro OajlaHca peruoHa CJlelnaHo
ClIeyIolllee: 3aJ0KEHbl OCHOBBI 3KOJIOIHYe-
CKOTO 3aKOHOJIaTeJIbCTBA, HaJla)KeHa PblOOX0-
3SICTBEHHAs JIESITEIHLHOCTh, BOCCTAHABIIMBA-
IOTCSl YHUYTOXKEHHBIE BOWHOM M TIOYKapamu
Jieca, CO3aHbl MPEANPUATHUS 110 NepepadboTKe
OTXOJIOB, BOCCTAHOBJIEHbI CHUCTEMbI IKOJIOTHU-
YeCKOro MOHUTOPUHTA U Ha/A30pa.

B 2019 roay ykazom I'maBbl Jlyranckoit
Haponnoit Pecny6nuku yrBepxaeHa «Kos-
HENIHs TOCYAapCTBEHHOH MOJUTHKH B cepe
9KOJIOTMYECKON 0€30MacHOCTH U palioHalb-
HOro mnpuponononb3oBanus Jlyranckon Ha-
poanoii Pecny6mmku Ha mepuon ao 2023 ro-
na» [2], kotopas GopMUpPYET MEXaHU3M KO-
JIOTUYECKOM 0€30MacHOCTH KaK COCTaBHOM
YacTH HaIMOHAIBHOUW Oe3omacHocTH Pecrmy0-
JUKA W YYUTHIBACT DKOJOTHYECKUE TEHICH-
LM MUPOBOT'O COOOIIECTBA.

B pe3ynbTaTe BOCHHBIX ACMCTBUIA, HAUUHAS
¢ 2014 r., PKOJIOTUYECKOMY COCTOSIHUIO pe-
rMOHA HAaHECEH KOJIOCCAJIbHBIN yiiepO, orpe-
JICIUTh TIOJIHBIA pa3Mep KOTOPOTO HaM €Ile
NpeacTOUT. Mbl HE TOTOBWIMCH K BOMHE U HE
XOTEeJIM €€, MO3TOMY B YacTU KOMIUIEKCHOM
METOJIOJIOTHH pacuera yiiepOa, HaHECEHHOTO
BOIHOM, ecTb npoOieMbl. Mbl IOKa HE MOXKEM
MOJICYMTATh YIIepO B MOJIHOM 00beMe, HO Ja-
e MPpe/IBapUTENbHbIE PAaCUEThl YKacCakoT.

[To>xapamu, BO3HHUKIIMMH H3-32 OOCTPEJIOB
Ha TeppuTopun PecryOnuku, ObUTM YHUUTOXKE-
HBI JICCHBIC HACAKICHUS U JICCHBIC MOJIOIHSKH
Ha iom@aay 4,1 ThIC. ra, U3 HUX 3a TMEPUOJ
2015-2020 ronos BoccranoBieHo 600 ra.

[lo Tpem yHUYTOXEHHBIM y4acTKaM Jieca
YK€ paccuuTaH ymiepd Ha CyMMy IIOYTH
30 myH py0., B TOM YHCIIe Ha 0CO00 OXpaHIeMOH
TeppuTOpun mnapka-namsatHuka «Octpas Moru-
JIa», pacrojIoKEeHHOTO B rpaHuiax ropoja Jly-
TaHCKa, TJIe TOJBKO OT THOENN JIEPEBbEB yIIepO
coctaBun Oonee 2,5 vutH pyo. Ha HeGombion
wiomaay 3anoBenHoro oosekra B 98ra 70 %
TEPPUTOPUH TIOJIBEPIIIUCH 0OCTpeny (TOJIBKO
pas3pbiBoB «I'panoB» u «Cmepueit» 3apuKcupo-
BaHo 143). [loru6mu 1782 nepesa (puc. 1, 2).

Pucynok 1 Jlecnoit noxxap B JIHP
B pe3yibTaTe o0cTpena

Pucynok 2 [locneactsus jgecHOro mnoxapa

Mgl moacumMTalM, 9TO IJISI BOCCTAHOBIIC-
HUs 3,5 ThIC. Ta YHUYTOKEHHBIX JIECHBIX Ha-
caxJeHuil Pecnybnmuke HEOoOXOIUMO OKOJIO
10 nert. Ilpu BBIMOTHEHUW ATOM 3a7a4u B YC-
KOpPEHHOM pekuMe 3a 1-2 ropa notpedyercs
BIIOXUTH 104 MIIH pOCCHICKUX pYOJIeH.

3HauuTeNbHBIA YIHIEpO B XOJE€ BOEHHBIX
NEHUCTBUM HAHECEH U BOJTHBIM OHMOpecypcam.
Tonpko Ha BYX BOAHBIX 00bekTax — «llep-
BO3BaHOBCKOE BojoXpaHunumie» u «EixeHos-
CKUi mpyn» oOmas cyMMa HaHECEHHOTO
ymep0a coctaBuia noutu §1 MiH pyo.

C nupenbto 3amuthl KOHCTUTYLIHOHHBIX
npaB rpaxaadn JIHP BbImonHeHHBIE HaMU
pacueTsl HampaBiieHbl B ['eHepanbHyl0 mpo-
Kyparypy Jlyranckoit Haponuo#t Pecyomuku
JUI TIPEABbSBIEHUS MPETEH3UH TOCYIapCTBY
VYkpanHa O BO3MEILEHUUM HAHECEHHOTO BOJ-
HbIM OuopecypcaM U JIECHOMY XO3SIMCTBY
Pecry6oiuku ymep6a. PaboTsr o cucremaTu-
3allUM  JAaHHBIX M pacueTy HaHECEHHOIO
yimepba oxpyxkawmei cpene PecmyOmuku
MPOJIOJKAIOTCSA. DTy KPOINOTIMBYIO PaboTy,
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TPEOYIOIIYI0 CEPhE3HBIX OOCIeNOBaHUN W
pacyeToB, HEOOXOMMO JOBECTH JI0 KOHIIA.

Ha ceroanst onHo#t u3 npoOiem sBisercs
COCTOSIHAE TIOBEPXHOCTHBIX M TIOJ3€MHBIX
Box B Oacceiine pexku CeBepckuit Jloner. B
2017 rony knacc kauectBa peku CeBepckuit
Hownen B cpaBuennu ¢ 2012, 2013 u 2016 ro-
JaMu U3MEHHWICA C 3-T0 («yMEpPEeHHO 3arpsiz-
HEHHas») — Ha 4-i («3arps3uénHasy). Oc-
HOBHBIMHM IPUYMHAMHU ATOTO MOXKHO Ha3BaTh
HE/JIOCTATOYHYI0 OYHCTKY CTOYHBIX BOJ,
cOpachIBaeMbIX MPEINPUATHIME, HAXOISIIH-
MHCSI Ha TOJKOHTPOJIBHOM YKpaumHe TeppH-
TOPHHU, U OTCYTCTBUE BOJJOOOMEHA.

YuuThIBas MOCTOSIHHYIO HEXBATKY JICHET IS
obecrieyenust pabotel kaHata Juenp-Jlonbacc,
BogooOecnieuenne crokom p. CeBepckuit [o-
HeIl OCYIIECTBIISICTCSI 110 OCTATOYHOMY IIPHH-
IIUITY, YTO HETaTHBHO BIIMSIET HA THUAPOJIOTHYC-
CKHH PEXUM PEKH, €€ KaueCTBEHHBIC XapaKTe-
PHCTHKH, B TOM YHCIE B TPAHCTPAHUIHOM
ctBope ¢ Poccuent.

Uto0bl moiepKarh THIPOIOTHUECKUN pe-
xuM pexu Cesepckuil Jlonen, B PecrmyOmuke
©KETOJTHO MTPOBOANTCS PACUMCTKA PyCell PeK OT
3aTOpOB W TOJIEpXKaHUE OEperoB B HaIeXKa-
IIEM 3KOJIOTUYECKOM COCTOSTHUH (puc. 3).

Takue macmtaOHble pabOThl Ha MalbIX U
CpeIHUX pEeKax He MPOBOJWINCH CO BPEMEH
Coserckoro Coro3a. HeB3upas Ha jokalib-
HOCTh TIPOBOJHMMBIX pabOT, OHM JIOKa3aH
CBOIO PE3YyJIbTaTUBHOCTh JUIA OacceiiHa peKu
B IEJIOM.

Pucynok 3 Pacumcrka 3aTopa u3 Mmycopa
Ha p. JIyranp

KoneuHo, 310 Bompoc ckopee MoJuTuye-
CKHI: 3arpsA3HEHUE YKPAaMHCKOW CTOPOHOM
PEK, YHUUTOXEHHUE JIECOB U )KMBOTHOTO MHpa
MOXKHO OTHECTH K pa3psly «KIMMaTH4YEeCKON
BOMHBDY C JajJeKO HIYUIMMHU HEraTUBHBIMH
9KOJIOTMYECKUMH MOCIEACTBUIMMU.

Henpocto npuaymath HOBYIO CHCTEMY OX-
paHbl OKpyxkarwmiend cpeapl. EcTh MexmyHa-
POJHBIE IIPUHLIMIIBL, A€ BCE YETKO MPELYCMOT-
PEHO: MOHHUTOPHUHI, OpraHU3allys palyuOHaNb-
HOTO TPHPOJIONOIb30BAaHUS YEpe3 CUCTEMY
paspelieHuii U HKOHOMHMYECKUX MEXaHH3MOB,
npupoanaazop. [loHstHo, yTo paboThl OuYEHb
MHOTO0, HO YTOOBI pa3BUBaThCs, HAJI0 PAOOTATH.

Buenpennas B PecnyOnuke cuctema 3Ko-
HOMHMYECKOIO CTUMYJIMPOBAHUS HallpaBlIeHA
Ha MMHMMM3AIMIO HAKOIUIEHHUS] OTXOJIOB, CO-
KpaiieHue oO0beMOB 3a0opa CBEXEH BOJIBI,
yMEHbIIIEHHE COpPOCOB M BBIOPOCOB 3arpsiz-
HSIOLUX BEILECTB.

[IpoBogute 3¢ ¢eKTuBHYIO 3KOJOrHUYe-
CKYI0 IOJIMTUKY JOBOJIbHO TPYAHO Ja)Xe B
YCIOBHSIX PAa3BUTON 3KOHOMHUKHU. A BO BpeMs
BOCHHBIX JCHCTBUM, SKOHOMHUYECKOH OJ0Ka-
IIbl, CIIO)KHOTO TE€puoJia BOCCTAHOBJICHMUS
NPEeNNpUATHIT Ha pelIeHUue 3KOJOTUYECKUX
po0JieM MPOCTO HE XBATAaeT CPEJICTB.

3aKOHOJATENbHO YCTAaHOBJIEHO, YTO B Jly-
ranckoii Haponno#t Pecriybnuke ¢gunancupo-
BaHHUE  MPUPOJOOXPAHHBIX  MEPOIPHUITHIA
OCYILIECTBIISIETCS 32 cYeT ['0CynapCTBEHHOTO
Y MECTHBIX OOJIKETOB, CPEJICTB IIPEIIPUITHIA
U JAPYTUX CPEJICTB.

Ecnu noaxoauth 0ObEKTHUBHO, TO U3 BCEX
3TUX HUCTOYHUKOB (PMHAHCUPOBAHUS YK€ pa-
0oraeT (UHAHCUPOBAHUE MEPOIPHUATHH 3a
cyer cpeacTB npeanpuatuil. [lpeanpustus
e B CBOIO OUYEpE]b 3aMHTEPECOBaHbl (PHHAH-
CHUpPOBAaTh MEPONPUSITUS TOJILKO KpailHe He-
oboxoaumele g HuX. Hauunas ¢ 2014 rona,
3aTpaThl NPEANPUATUN Ha OXpaHy OKpYKaro-
uieit cpenpl B PecniyOinke HEYKIIOHHO POCIH,
B 2019 roxy moutd IOCTUINIM JOBOEHHOIO
YpOBHS U ObLIM TOJIBKO Ha 8 % MeHbllle aHa-
nmornuHbiX 3aTpatr B 2013 romy. [Ipornos na
2020 ron emie 607€€ ONTUMUCTUYHBIM.

3a cyer cpeacTB MHBECTOPOB B PecnybOiu-
K€ pEeIIaloTcs BOMPOCHl NEepepaboTKU OTXO-
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TIOB, CO3JIaHUS TIPEANIPHUSTHN TI0 BBIpAIIUBa-
HUIO MaJibKa pbIO.

Ha odunmansnom caiite Munnpupoast JIHP
pasmenieH chOPMUPOBAHHBIM TAKET HMHBECTHU-
IIMOHHBIX TIPEIOKECHUI TI0 PEIICHUIO TIePBO-
OYEpPEeTHBIX JKOJIOTUYECKUX Mpoodnem Pecryd-
KU, MbI OKa3bIBaéM BCIO HEOOXOJUMYIO TIO-
MOIIIb B peaM3alii SKOJOTHIECKUX MPOCKTOB
U JleTlaeM BCe BO3MOYKHOE JUTS TIPUBJICUCHUSI MH-
BECTHIIMIA B 3KOJIOTHUECKYIO c(hepy AesITeNTbHO-
CTH, KaK OCHOBBI JUISl €€ Pa3BUTHSI.

Ho, k coxarnennto, HI OJTHO MPEIIPHUITHE
HSKOHOMUYECKH HE 3aMHTEPECOBAHO B PEIICHUH
o0Ierocy1apCTBEHHBIX Tpo0ieM, HEe TPHHO-
CAIUX UM TIPUOBUIH, & MEXaHU3M TOCYIapCT-
BEHHOTO (PMHAHCHUPOBAHUS pEIICHUS JTUX
po6JieM 1oka HeJI0CTaTOYHO 3(PPEKTUBEH.

K HaM TOCTOSIHHO MOCTYIAIOT 3arpoCkl OT
aIMUHUCTpPAMid TOPOJOB W PANlOHOB, BeE-
JIOMCTB O HEOOXOJUMOCTH (PHHAHCHUPOBAHUS
MIPOBEICHUS MOHUTOPUHTA COCTOSIHUSI OKpY-
Karolier cpepl, odecrneueHus pexxuma 0cooo
OXpaHSEMBIX PUPOTHBIX TEPPUTOPHUH, padoT
M0 TOAJEPKAHUI0 THAPOJOTHUECKOTO PEXH-
Ma peK, BOCIPOU3BOJCTBY JIECOB, HOJAECpHKa-
HUIO OuopaszHooOpasus. [loHsTHO, 4TO 3TH
Ba)XHbIE 11 PecryOnuku MeponpusTHS WH-
BECTHIIMOHHO HETPHBIICKATEIBHBI IS TIPE-
NPUATHN U PEATH30BBIBAaTh HX MOXHO TOJIBKO
3a CYET CpPeCTB rocOI0KETA.

Hamu paspabGotan psig MpPOEKTOB IPHUPO-
JOOXpaHHBIX Mporpamm [3], KoTopble ceifuac
MIPOXOJAT Mpoueaypy corinacoBanui. Ho He-
BO3MOJKHO PEIIUTh BCE MPOOJIEMBI 3a CUET
[IEJIEBBIX TOCYJApCTBEHHBIX NPOTpaMM —
OHHM HOCST OTpaHMYCHHBIN XapakTep W IO
CpOKaM, W TI0 HalpaBJICHUSM, HE YIUTHIBAIOT
HEOOXOIMMOCTh pelIeHNs] HECKOJIBKUX 3a/1a4
OJTHOBPEMEHHO, Jla M, YECTHO TOBOPS, TapaH-
TUH UX TIOJTHOTO (PMHAHCHPOBAHUS HET.

B cymecTByrOmUX KOHOMUYECKHX YCIIO-
BUSIX 11€J1eCO00pa3HO PacCMOTPETh BO3MOXK-
HOCTHb ()OPMHPOBAHUS IKOJIOTHYECKOTO (POH-
71a 32 CYET OTYMCIICHHUS YacTH CPEJICTB OT Ha-
JIOTOB U COOpOB 3a 3arpsi3HEHUE OKpY)Kako-
el cpeapl U OT WTpapHbIX caHKiuil. Pac-
npeneneHue cpeAcTB (GoHAA JTOJKHO OCYIlle-
CTBIIATBCS HAa 3aKOHOJATENFHO YTBEPKICH-

HBI TepeyeHb MNPUPOJOOXPAHHBIX MEpO-
NPUATHH, TO3BOJISIONIMX JOCTUYbL OIpese-
JIEHHOTO 3KOJIOTMYECKOTo AP deKTa.

Takas cucreMa 3KOHOMUYECKOTO CTUMY-
JUPOBAHUS TPUPOJIOTIOIB30BAHUS CYILECTBO-
Basia B Poccuiickoit @enepauun a0 2008 roga
U MOXET ObIThb 3(PPEKTUBHA B IKOHOMHUYE-
CKUX ycnoBusix PecnyOiuk 10 ocyuiecTBie-
HUS UMH TOJHON PELEeNnUuu pOCCUIICKOro 3a-
KOHO/1aTeNbCTBA.

JIHP u JIHP umeroT cxoxue 3KOHOMUYE-
CKUE€ M HKOJIOTHYECKHE MpOoOJieMbl, BbI3BAH-
HbIE€ BOMHOM, HAXOJATCS B 3aBUCHMOCTH JIpyT
OT JIpyra U He CMOTYT pelaTh 3KOJIOTUYECKUE
poOJIeMbl pernoHa 0e3 OpraHU3aINh YETKO-
ro B3aUMOJICHCTBUS.

[Tonnmas sto, 30 urons 2019 roxa Ilpasu-
tenbcTBO Jloneuxoit Haponnoit Pecnybnuku
n Coser Munucrtpos Jlyranckoit HaponHoii
Peciybiuku  moanucanu  «MeMmopaHIyM O
COTpYIHHMYECTBE B chepe OXpaHbl OKpYKaro-
men cpeab». be3yclioBHO, MBI TOJIBKO Hayda-
JIM TECHOE COTPYIHUYECTBO, U HaM IPEACTO-
UT elle HeMaJlo cJeslaTh BMECTE M HauWHATh
HY)KHO C YHU(UKALUU 3aKOHOJATEIbHOW H
HOPMAaTUBHOI 0a3bl, CUCTEMBbI YIPaBICHUS B
MIPUPOIOOXPAHHON chepe U IKOHOMUYECKOU
KOOIlepalluy, TaK Kak He Bcerja 3aKoHOoJa-
TEJIBCTBO PECIYOJIUK UMEET €UHbIEC MPUHLH-
MBI U TIOAXOABI K 00€CIeUeHNI0 COBMECTHOM
9KOJIOTMYECKON 0€3011aCHOCTH.

Hanpumep, pasHble 3akOHOAATEIbHBIE
MOAXO0/bl pecnyOIMK K TPaHCTPAHUYHOMY
MEPEMEILEHUIO ONAaCHBIX OTXOJOB [EJaloT
HEBO3MOXXHBIM HX IEpEMEIIEHUE Yepe3 Irpa-
HUILY 4TO, KaK CJI€JCTBHE, AETAET HEBO3MOX-
HbIM pPa3BUTHE KOOMNEPALMOHHBIX CBS3EU IO
nepepaboTKe ITUX OTXO/IOB.

CnoxuBIIasics CUTyallds emie pas Moj-
TBEpKJaeT HEOOXOJUMOCTh COTJIACOBAHMUS
BOIIPOCOB, CBSI3aHHBIX C peELENIMed MpUpo-
JIOOXPAHHOTO 3aKOHOJaTenbCcTBa Poccuiickoit
@denepan Kak OCHOBHOTO crocoba HHTe-
rpauuu PecnyOnuk, yHuuKauuu CTpykTyp U
MIOJIHOMOYUH  TPUPOJIOOXPAHHBIX OPraHOB
PecniyOnuk v npuBeieHUE UX B COOTBETCTBHE
CO CTPYKTYpaMHU U HOJIHOMOYHSIMH MPUPOJIO-
oXpaHHbIX opraHoB Poccuiickoit @enepanumu.
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JUisi CBOEBPEMEHHOIO pearupoBaHUs Ha
BO3HHUKAIOIINE JKOJOTUYECKHE YrpO3bl U HX
IpenynpexaeHie HeoOX0auMo  pa3BUBATh
EAVHYI0 CHCTEMY 3KOJIOTUYECKOIO MOHMTO-
puHra Ha tepputopuu JlonbGacca u rpanuya-
IMX ¢ HUM Tepputopuii Poccnn.

OpraHu3anyi0 MOHUTOPHMHIA LEIECO00-
Pa3HO pa3leNuTh HA JBa YPOBHS:

1. ba3oBblii  ypoBeHb, (OpMUPYIOLIUIT
€IMHYI0 HH(OPMAIIMOHHYIO CUCTEMY 3KOJIO-
ru4ecKoro MonutopuHra Jlonenko-/[onckoro
peruoHa, B KOTOpoM OyIeT OmpenenéH 4der-
KM IIepe4eHb KOMIIOHEHTOB OKpYKarolen
Cpelbl M 3arpsA3HAIOIINX BEIIECTB, IMOJJICkKA-
IUX KOHTPOJIIO.

2. JIONIOJIHUTENBHBINA YPOBEHB, B KOTOPBII
BOWJIET KOHTPOJIb KOMIIOHEHTOB, XapakTep-
HBIX JUIsl KOHKPETHOTO PETHOHA.

Bubanorpapuyeckunii cnucok

OTO0 MO3BOJUT (HOPMHUPOBATH JTOCTOBEP-
HBI TPOTHO3 W3MEHEHUS COCTOSHUS OKpY-
JKAIOIIEH Cpeabl Kak JJi PEerHOoHa B IIEJIOM,
TaK ¥ JJI1 OTIACIBHBIX TEPPUTOPHH MPU MH-
HUMAJIbHBIX (PMHAHCOBBIX 3aTpaTax.

BoiBoabl. IloaBoms uror, XodeTcs IOJ-
YEPKHYTh, YTO JUATOT MEXJy HAIIUMH pec-
MyOJMKaMU B KOHKPETHBIX OSKOJOTUYECKHUX
JieNIax 1 MPOEKTax — 3TO HE KPAaTKOCpOYHas
kamnanus. [IpoGrema oxpaHbl MpUPOIBI HO-
CUT TepMaHEHTHBIN xapakTtep. OHa HE Mpu-
HAJUISKUT K YUCITy MEPOTPHUATHH, UCUEPIIBI-
BAIOIIUXCS OJHOKPATHBIM HCIIOJTHEHHEM. DTO
JIOJITOCPOYHAsT DKOJIOTHYECKasi CTpaTerus Ha
Havajax COTPYJAHHYECTBA U ApPTHEPCTBA.

1. Koncmumyyus Jlyeanckoi Hapoownoii Pecnybonuxu [Dnexmponnbiii pecypce]. — Peacum docmyna:

https.//glava-Inr.info/dokumenty/konstituciya.
2. Konyenyusi  2ocyoapcmeentoti

noaumuku

JKONI02UYECKOU  be3zonacHocmu U

6 cohepe

PAYUOHATBLHO20 NPUPoOonoabzoeanus Jlyeanckou Hapoownoii Pecnybauxu na nepuod oo 2023 zo0a
[Onexmponnwviti pecypc]. — Peoicum oocmyna: https://mprinr.su/news/1471-sovremennaya-politika-
luganskoy-narodnoy-respubliki-v-sfere-ohrany-atmosfernogo-vozduha. html.

3. Ilpocpamma  coyuanvro-skoHomuueckozo pazeumusi Jlyeauncrkon Hapoownoti Pecnybnuku wua
nepuod 0o 2023 eooa [Onexmpounvii pecypc]. — Peowcum odocmyna: https://sovmininr.ru/docs/

2019/12/26/12.pdf.
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ACTUAL ECOLOGICAL PROBLEMS OF THE LUGANSK PEOPLE’S REPUBLIC
The paper considers the current environmental problems of the Lugansk People’s Republic. A brief
overview of the activities of Ministry of Natural Resources and Environmental Safety of the LPR over
the past 5 years is given, ways to solve the main environmental problems of the Republic are outlined.
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YK 502.2:504.4.054

k.m.n. Iloonunenckan JI. E.,
Bakymenko IO. C.
(Aoul'TH, 2. Anuesck, JIHP)

NCCIEAOBAHUE NPOLIECCOB 3BTPOPUKALIUA
M CAMOOYULLUEHUA BOOOEMOB

Boinoanenvt ucciedo8anust npoyeccos 3a2pasHenus U CamooyueHus NOBEPXHOCTHLIX 600 HA NpU-
Mmepe Hcakoeckozo goooxpanunuwa. Buloenenvl napamempul, onpedensiouue npoyecc camooyuujenus
nosepxHocmHuIx 800. [Ipogeden ananuz OUHAMUKY USMEHEHUS KOHYEHMPAayuu pacmeopeHHo20 KUCIo-
pooa 6 600e u KOIpuyuenma camoovuuieHus 6000emd.

Knwuesvie cnosa: Hcaxogckoe 6odoxpanunuwe, camooyuujerue, 36mpopurxayus, pacmeopeHHulil

KUCI0poo.

IIpoGsiema M €€ CBA3bL ¢ HAYYHBIMH U
NpaKTHYeCKUMHU 3ajadyamMu. lHTeHcuBHOE
pa3BUTHE MPOMBIIUIEHHOCTH U CEJIbCKOIO XO-
3sicTBa B HACTOSIEE BPEMs IPUBENIO K OCT-
poMy nedUIUTYy BOJHBIX PECYPCOB Ha CYIIIE.
CoznlaHue MCKYCCTBEHHBIX BOJOEMOB — TH-
NUYHBIA IyTh PEIICHHUs] BOJHBIX IMPOOJIEM.
Haubonee mupokoe pa3BUTHE CTPOUTEIHCTBO
IUIOTUH U BOJOXPAHUJIUIL MPU HUX HOJTYyIHIIO
B 1930-1950-x romax B BOI0ACHUIIMTHBIX
paiioHax Bo BceM mupe. B nepssie 20-30 et
CTPOUTENICTBO  BOJIOXPAHWJIUIL OKa3aloch
criacaTeJIbHbIM KPYrom JUis pa3BUTHUS U pac-
LIIMPEHUsT MAaciiTabOB HPOMBILIJICHHBIX pe-
TMOHOB. VICKyCCTBEHHBIE BOJIOEMBI CO BpeMe-
HEM paCUIMPUIIM CIHMCOK HAaIpaBJIEHUH HC-
M0JIb30BaHMsI, B pAJIE CIIy4aeB OHU MpuoOpe-
JIM peKpealioOHHOE 3HAUECHHUE.

B HacTosiiee BpeMsi BOJOXpaHMIMILA HC-
NBITHIBAIOT  CUJIBHEHIIYI0 aHTPOIOTI€HHYIO
Harpy3Ky, KOTopasi CBsi3aHa IPEXJIE BCEro ¢
MIOCTOSIHHBIM TIOCTYIIJIEHUEM 3arpsi3HSAIOLIUX
BEILIECTB B BOJOEM, 3HAUUTEIBHBIM KoJieha-
HUEM HOPMAJIbHOTO HOJIOPHOTO YPOBHS IPH
AKCIUTyaTalliH, 3aMEUIEHHBIM BOJI0OOMEHOM,
TEIJIOBBIM 3arpsi3HEHUEM U JIp.

SBnsisice  BOJ0EMamy  NIPOMBILUIEHHOTO U
CEJIbCKOXO3SIMCTBEHHOIO MCIOJIb30BAaHUS, BOJIO-
XpaHWIHILIA BIIOCIIEICTBUM MIPUOOPETH MHOTHE
CBOICTBa MPUPOHBIX OOBEKTOB, U MOITOMY OT-
HOCSITCSL K TPUPOJHO-aHTPOIIOTEHHbIM OOBEK-
TaM. AHaJIM3 COCTOSIHUS BOJOXPAHWIIULL JOJDKEH
BKJIFOYATh MX OLEHKY KaK C HO3WLMHA HapOJHO-
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XO3SIMCTBEHHOIO MCIOJIB30BaHMs, TaK U C y4e-
TOM 9KOJIOTMUECKUX XapaKTEPUCTUK 0ObEKTA.

Jlyranckas Hapoanast Pecniybnuka mo 3a-
rmacaM BOJIHBIX PECYpPCOB SIBJISIETCS HEJIOCTa-
TOYHO OOECIICUeHHOW, YTO CBS3aHO KaK C
MIPUPOIHBIMU, TaK M C aHTPOTIOTCHHBIMH (haK-
topamu. [IpobGnema geduimra MpecHsIX BOJ B
PecniyOnuike compoBOXKJIaeTcsi HEYAOBIETBO-
PUTEIBHBIM 3KOJOTUYECKUM COCTOSTHUEM PSi-
7la BOJIOTOKOB U BOJIOEMOB.

B coBpeMeHHBIX YCIOBHUSAX IMPOIIECCH pa3-
BHUTUS U TIPEOOPa30BaHUS BOJHBIX IKOCHCTEM
MPOTEKAOT 3HAYUTEIILHO OBICTpEE, YeM pPaHb-
e, TIOCKOJbKY OHHM OOYCJIOBJICHBI, B OCHOB-
HOM, HE €CTECTBEHHBIMH (haKTOpaMHU, JIEHUCT-
BYIOIIIMMHU B MAacIITa0e Te0JIOTHYECKOro Bpe-
MEHH, a aHTponoreHHbIMU. K uuciy riobanb-
HBIX IPOIIECCOB, PE3KOE BO3paCTaHHE CKOPO-
CTH KOTOPBIX OTMEUYEHO B IMOCJIEIHUE JCCSITU-
JIETHUS, MOYKHO OTHECTH IPOIECC aHTPOTIOTCH-
Horo 3BTpodupoBanus [1]. EctectBenno, uto
9TO HE €IWHCTBEHHAs MpolieMa JJisi BOJHBIX
9KOCUCTEM, HO UIMEHHO €€ Ha3bIBAIOT JIOMUHH-
PYIOIIEH B COBPEMEHHBIX YCIOBUSX [2].

[IpuHrMaembie MepBI TT0 BOCCTAHOBJICHUIO
HapyIIEHHBIX BOJHBIX HKOCHUCTEM JIOJDKHBI
MIPOBOJIUTHCS C YIETOM CTETICHU UX Jerpaja-
UM, OLEHKOM TMPOIEeCcCOB ABTPOdUKAINU U
CaMOOYHIIIEHUS BOJIOEMOB. B cBsizm ¢ 3TuUM
HaIpaBJIEHUE, CBSI3aHHOE C U3YYEHHUEM 3KO-
JIOTUYECKOTO COCTOSIHUSI BOJIHBIX OOBEKTOB
JIHP, BO3MO’KHOCTBIO WX CAMOOYMIIICHHS H
CaMOBOCCTaHOBJICHUS, SIBJISICTCS aKTyaIbHBIM.
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IlocranoBka 3agaum. Ilocrynaromue B
BOJIOEM 3arpsi3HCHHS BBI3BIBAIOT B HEM Ha-
pyLIEHUE eCTeCTBEHHOro paBHOBecus. Cro-
coOHOCTH BOJIOEMA ITPOTUBOCTOATH 3TOMY Ha-
PYLIEHUIO, OCBOOOXKIaThCS OT BHOCUMBIX 3a-
IPSA3HEHUM COCTaBIseT CYLUIHOCTH Ipoliecca
CaMOOYMILIEHUS.

[Iporeccsl camoouHnIIIEHUs] BOJ BECbMa pa3-
HOPOJIHBI 1 3aBUCST OT KOHKPETHBIX YCIIOBHIA, B
KOTOPBIX IpeObIBaeT BOJIHBINA OOBEKT, HO OIIpe-
JETISTIONTUM JIJTsl HUX SIBJIIETCSL XapakTep Ouo-
JIOTHYECKOTO U (PU3UKO-XMUMHUYECKOTO pazjo-
YKEHUSI OPraHUYECKUX 3arps3HUTENCH B BOJIE.

Ilenv uccnedooeanusa — u3y4eHUE MPO-
1[eCCOB OMOJIOTUYECKOTO U XUMMUYECKOTO ca-
MOOUHIIIEHUsI BOJJ0OEMOB Ha npumepe Mcakos-
CKOTO BOJIOXpaHWIUIIIA.

Oobvekmom uccnedoeanusn spisiercs Vca-
KOBCKO€ BOJIOXPAaHUJIUIIE — CaMO€ KPYIHOE
Bojoxpanmiuiie Jlyranckoit Hapomnout Pec-
nyOJIMKH, MOJBEprarolieecs Ha BCEM IpOTs-
KEHUHU CBOETO CYLIECTBOBAHUS JJIUTEIBHOMY
AHTPONOI€HHOMY BO3JECUCTBUIO.

Ilpeomem uccnedosanus — 0COOCHHOCTH
U 3aKOHOMEPHOCTH MPOTEKaHUS IPOIECCOB
CaMOOYHILEHUS BOIOXPAHIIINIIA.

3aoauu viccnenoBaHUs:

— IPOAHAIIM3UPOBATH (PAKTOPHI, MPUBO/IS-
e K YCWICHHUIO 3BTPOPUKAIMOHHBIX IPO-
1eccoB B McakoBCKOM BOJJOXPaHUIIUILIE;

— ONpEeAETUTh TOKa3aTeNId, XapaKTepH-
3YIOLIME IPOLECC CAMOOYHIIEHUS BOJIOEMA, U
HCCIeA0BaTh JUHAMUKY UX U3MCHEHHSL.

Meroauka. /{151 OLIEHKH MOCTYNAIOUIUX B
HcakoBckoe BOJOXpaHUIIUILE 3arpsI3HSIOIINX
BELIECTB U OINpPEAETCHUS] CIOCOOHOCTH BOJIO-
eMa K CaMOBOCCTAHOBJIEHUIO HCIIOJIb30BAJINCH
METOJIbI TUIPOXUMHUYECKOTO, THAPOOHOIOTH-
yeckoro ananuza. OOpaboTka W aHanu3 JaH-
HBIX TPOU3BOJIWINCH C IOMOIIBIO METOJIOB
MaTeMaTHYE€CKON CTaTHCTHKHU.

N3no0xeHne MaTepuasia U ero pe3yJibTa-
Tel. Ha tepputopun JIHP npennpustus
MIPaKTUYECKH BCEX OTPACiICd NMPOMBILIUIEHHO-
CTH cOpachIBalOT B BOJIHBIE OOBEKTHI 3arps3-
HAoLME BellecTBa. Pexu, o3epa, Bo1oXpaHH-
WA W TPYAbl HapsAy € TOJ3EMHBIMHU HC-
TOYHUKAMH HCIOJIb3YIOTCS ISl TIPOMBIIIICH-
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HOTO M KOMMYHaJIbHOTO BOJOCHA0XEHUS,
OPOIIICHUS U PHIOOPA3BEICHUSI.

[lo nanHBIM MuHMCTEpCTBA IPUPOIHBIX Pe-
CYpCOB | 3KoJiorudeckoit 6e3omacuoctu JIHP,
Ha TeppuTopun PecnyOnmuku pacroiokeHo
26 Bomoxpanwmmi, 442 mpyna, 2 o3epa u
11 o6BotHEHHBIX KapbhepoB [3]. OOmras mio-
1a/1b BOJHOTO 3epKasia coctaBisieT 3490,53 ra.

[To mnomanu 3epkana 27,28 % u cOOTBET-
CTBEHHO 952 ra 3aHATO B AHTPAILMTOBCKOM
parione, 18,18 % u 634,7 ra — B CBepyioB-
ckoM parione, 17,19 % u 600,19 ra — B Jly-
TYTMHCKOM paiioHe, Ha 4 mecte — IlepeBab-
ckuii parion (15,55 % u 542,82 ra).

CampiM  OousibiiiM  BogoeMoM  JlyraHckoit
Haponnoit Pecniyonuku siBisiercst MicakoBckoe
BOJIOXPaHWJIMILE, PACIIONIOKEHHOE Ha TeppH-
topuu IlepeBanbckoro paiiona. Bogubie 00b-
€KThl pErvoHa MOJBEpPraroTcs 3HAUYUTEIHHON
TEXHOT€HHOW Harpys3ke B pe3yibTare cOpoca
MTPOMBIIIICHHBIX, CEJIbCKOXO3SCTBEHHBIX,
KOMMYHAJIbHBIX CTOYHBIX BOJI, IIAXTHBIX BOJ U
np. BeiOpockl BpenHbIX BelIecTB, 00beM KOTO-
pBIX 3HAUMTENIEH B pallOHE HUCCIIEOBAaHUS,
TaKXKe 3arps3HAIOT BOJHbIE OOBEKTHI ITyTEM
JICTIOHUPOBAHMS X HA BOAHBIX MIOBEPXHOCTSIX,
MOJI3EMHOT0 U TOBEPXHOCTHOI'O CTOKa C 3a-
I'PSA3HEHHBIX TEPPUTOPHH.

Haubonee 3HauMTENbHBIMU B PErHoHE IO
YPOBHIO 3arpsi3HEHHsS] OKpYXKarollel cpembl
SIBJIIIOTCSI METAJUIYprU4ecKhe U KOKCOXUMHU-
YECKUE MPEANPHUATHS, B YUCIO KOTOPBIX BXO-
mut Oumman Ne 12 3AO «BaemrroprcepBucy
(6pBmmii [TAO «AsueBcKuit MeTaJLTypruye-
ckuii koMOuHaT» U [1AO «AITYEBCKKOKCY),
Oumman  Ne 13 3A0 «BuemroprcepBucy»
(6B [TAO «CraxaHoBckuil 3aBon Qep-
pocrnaBoBy) u ITAO «CraxaHOBCKUH 3aBOJ
TEXHUYECKOTO YIIIepoiay.

HNctounnkamu 3arpsi3HEHUs] PUPOIHOMN
cpensl IlepeBanbckoro paiioHa Takke SIBJIS-
I0TCS OTBAJIbI TOPHBIX MOPOJI IIAXT KAaK JKC-
IJTyaTUPYEMBIX CETOAHS, TaK M 3aKpPBITHIX,
CEJIbCKOXO3SMCTBEHHAs JESITEIbHOCTh U aB-
TOMOOMJIbHBIN TPAHCIIOPT.

CBOUX BOJHBIX PECYpPCOB B pEruoHE HE
XBaTaeT, B TO BpeMs KakK JUIsl YCHEIIHOIO
(G YHKIMOHUPOBAHUS TIPEANPUSITHI TPOMBIIII-
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JIEHHOCTHU U CEJIbCKOTO X03sicTBa HE0OX0 -
MbI 3HAYUTENIbHbIE 00BEMbI BOJbI YI0BIETBO-
putenbHOrO KadectBa. OCHOBHBIM HCTOYHH-
KOM BOJIHBIX pecypcoB siBisieTcsi MlcakoBckoe
BoJOXpaHuiuine. Bona Bomoxpanunuiia uc-
MOJIb3YEeTCsl KaK TeXHUYecKas Uil OXJIaxzae-
HUs, pa30aBlIEHUS CTOKOB, KakK ChbIpbe IS
pou3BoJicTBa nMUTheBOM Bojbl Ha CII «AxkBa-
CEpBHCY», a TaKXKe I XO3AUCTBEHHBIX HYXKI
KUTEJIeH OKPYKAIOIMX HACEJICHHBIX TYHKTOB
1 JJAYHBIX OOIIECTB.

OcHoBHbIe cBeleHust 00 o0bekTe. Vca-
KOBCKO€  BOJIOXpPAHMJIMIIE  CO3/1aHO B
1953 rony Hna p. benas. PacnonoxeHo B
10 kM ot AunueBcka. PaccrosiHue oOT yCThs

peku 1o ruapoysna 23 kM. [{nuHa BOomoxpa-
Hunuma 11,6 kM, cpennsis rioyouna 7,18 m,
MakcumanbHas 18 m [4].

HcakoBckoe BOAOXpAHIIINILE PACIIONIOKE-
HO MEXJIy IMOCEIKaMH TropoJickoro tuma by-
raeska, MuxaiyioBka u ceinamu CTellaHOBKa,
Tpowutkoe, MaokoHcTaHTUHOBKA (puc. 1).

[To Geperam BOIOXpaHUIIWINA HAXOMSITCS
CeNyIolMe JJadHble oOmiecTBa: XUMUK-1,
Xumuk-2, OnektpoH, Pomuuk, 3Be3mouka,
ABtomoOmnuctT, Hayka, Meramnypr-1, Me-
tautypr-2,  Metamnypr-3,  Meramnypr-4,
Anble mapyca, PemonTHuK. [lonuB madHbIX
YY9aCTKOB OCYIIECTBIISICTCS TPEUMYIIECTBECH-
HO BOJIOM BOJIOXPAHWIIMIIIA.
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Ha kapTe Takke OTMEYEHBI MECTa OT/bIXa
Hacenenus: Ilpodwunaxropuii, Hepynnuk,
Cranb, CniacarenbHast, Toprosbiii jom, Jlary-
Ha, Jly4, Jlenspun, Meura, Bonna, CeTinana,
OnektpoH, OctpoBa, Ytec, Oronek, Mask,
bepeska, ABromoOunucr, bamOyk (ueH-
TpanbHBIM TULDK), Pocuuka, Otenb, SXT-
KI1y0, Anbie mapyca (puc. 1).

B nenom 23 opranu3oBaHHbBIX U HEOpPraHH-
30BaHHBIX MECTa OT/bIXa Ha Oepery — u 3TO
IpH YCJIOBHH, 4YTO BOJA IO CAHHUTAPHBIM
HOpMaM He TOAXOIUT JUIsl KynaHus. B kara-
sore BogoemoB [3] HazHauenue McakoBckoro
BOJIOXPAHMJIMINA OMHUCHIBACTCA KaK UCTOYHHUK
TEXHUYECKOT'0 BOJOCHA0XKEHUS U MECTO PEK-
pearuu i Hacenenus (¢ 2019 1.).

AHTpOnoOreHHoe Bo3aecTBue. lcakos-
CKO€ BOJIOXpPaHWJIUIIE MOJBEPraeTcsi MOIIHO-
MYy aHTPONOI€HHOMY BO3AECUCTBHIO TO Cle-
IYIOIIMM HAaNpaBICHUSM: U3BSTHE BOJBI U3
BOJOXPAHWJINIIA (151 TIPOMBIIUICHHBIX HYXT
U JJaYHBIX IOJIMBOB); COpPOC HEOYMIIIEHHBIX
MPOMBIIICHHBIX, IIAXTHBIX W KaHAJIM3allH-
OHHBIX BOJI, CMBIB TIOYBBI C CEIBbXO03YTOJIHiA,
HECaHKLMOHUPOBAHHBIE CBAJIKU IO Oeperam.

KpoMe BHEIIHMX HMCTOYHUKOB 3arpsizHe-
HUH, B PKOCUCTEME BOJHOTO0 OObEeKTa Hema-
JYI0 pOJIb WUrparOT BHYTPEHHUE IPOLIECCHI.
[Ipexxne Bcero, 3T0 caMo3arps3HEHHUE BOJIO-
eMa B pe3ysbTaTe ero 3BTPO(UKALINH.

OBTpoduKanueil  Ha3pIBa€TCAd  IPOLECC
YXYIIICHUs] KauyecTBa BOJBI W3-32 M30BITOY-
HOTO TOCTYIUIEHHUS B BOJOEM TaK Ha3blBae-
MBIX «OHMOTEHHBIX JIIEMEHTOB», B TIEPBYIO
ouepeslb COeIUHEHHUI azoTa u Qocdopa. SB-
JSSICh HOPMAJIBHBIM TIPUPOIHBIM TIPOILIECCOM,
CBSI3aHHBIM C MOCTOSIHHBIM CMBIBOM B BOJIO-
eMbl OWMOTEHHBIX 3JEMEHTOB C TEPPUTOPHH
BoJ0cOOpHOTO ©OacceiiHa, 3BTpoUKanus B
BOJIOEMAxX C BBICOKOW aHTPOIIOI€HHOW Ha-
IPY3KOM YBEIMYWIACH MHOTOKPAaTHO H3-3a
cOpoca B HHX KOMMYHaJIbHO-OBITOBBIX CTO-
KOB, CTOKOB C JKMBOTHOBOJIYECKHX (epM, a
TaKXKe H3-3a CMBIBa M30BITOYHO BHECEHHBIX
yAOOpEHUH C TOJICH.

Ha pucynke 2 mnpeacTaBlieH MeEXaHU3M
pa3BUTHSI caMO3arpsi3HEHUsI B BOJIHOM cpee.
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VXynmieHue KadecTBa BOJIbI B BOJOEME BBI-
3BIBACTCSl YPE3MEPHBIM KOJIMYECTBOM Opra-
HUYCCKUX BEIIECTB, KOTOPBIC TOSBIISIOTCS
MPU MAacCCOBOM pa3BUTHH (PUTOIJIAHKTOHA.
Wner nakomienne O6uoMacchl BOJIOPOCIEH U
MIPOJIYKTOB JECTPYKIIMK OMOTHI BOJOEMA.

HcrounnkoM camo3arpsi3HEHHs] BOJIOXpa-
HUJUIIA OWMODJIEMEHTAMH SBJISIIOTCS W JIOH-
HBIC OTJIOKCHHSI, YTO TAK)KE CHIDKACT WHTCH-
CHUBHOCTH IIPOIIECCOB camoouHIneHus. Pa3-
JIO’)KeHHE OMOMACCHI B TAKUX CITy4asiX MPUBO-
JUT K YBEJIMUYCHUIO COJCPIKAHUS B BOJIC Opra-
HUYCCKUX ¥ MUHEPAILHBIX, B TOM YHCJIE TOK-
CHUYECKHX BEIECTB, CYIIECTBEHHBIM 00pa3oM
YXYIIIAIONIUX KauecTBO BObL. Cpeau TOKCH-
YECKUX BEIECTB OOHAPYKUBAIOTCS TIOJIHIICTI-
TUIBI, (EHOJIBI, WHJOJIbI, CKAaTOJbI, CEPOBO-
JOPOA | JIp.

Jlyist ananm3a mporiecca BTPOPUKAIIIHI BO-
noemMa OOBIYHO HCHOJIB3YIOT THAPOGU3NYE-
CKHE, THIAPOXUMHUYECCKHE M THIPOOHOJIOTHYIe-
CKHE XapaKTEePHCTHUKH, U3MEPEHHUS KOTOPBIX
BBITIOJTHSIOTCS HAa CTAHIUSAX TIOCTOSTHHOTO
MOHUTOPHHTA BOJHOTO 00BbekTa. OCHOBHBIMU
MOKa3aTesIMU SBIIAIOTCS TEMIIepaTypa BOJIbI,
MPO3PaYHOCTh, MYTHOCTh, pH, KOHIIEHTpAIIHs
docdaroB, azorocomepKalMxX BEHIECTB U
pacTBopeHHOr0  Kucjopoaa. Ilokazarenn
B3aMMOCBS3aHbI, M3MCHCHHS OJHHUX W3 HHUX
MPUBOJIAT K YBEIMYCHHUIO WM YMEHBIICHUIO
JIPYTUX COTJIACHO CXEMe€, MPEACTaBICHHON Ha
pucyHke 3 (cTperodka BBEpX O3HAYAeT yBe-
JTUYEHUE TI0OKa3aTelisl, BHU3 — YMCHBIIICHUE).

CKoruieHHE U pa3BUTHUE q)HTOl'UIaHKTOHa Ha IOBEPXHOCTHU

CHmxeHHe KonudecTBa kucinopona. OrpanndeHue
COJTHEYHOU SHEPTUH B TONIIE BoAbl. OTMHUpaHUE JTOHHBIX
pacrenmii. Hapyienue nmuiieBou Iemm.

OtMmupanue 6HOMacChl, OCTPBII Ae(ULUT KUCIOPOAA B
MPUIOHHOM CIIO€, 3aMOp.

| |

AmnaspoOHOE pa3pylieHne opraHuky. Beinenenue 1108
(¢peHoINBI, METAH, CEPOBOIOPOA U AMMHAK).

Pucynok 2 Mexanusm pa3BuTus
caMo3arps3sHeHus BojgoeMa



Oronoauueckuii eecmuux Jonbacca 2021. Ne 1

IKOJIOT U1

t BOJBI U BO3JAyXa

Poct ¢ochaToB
a30TOCOJepXKALIUX

T MyTHOCTH H,S

— pOCT GUTOIIaHKTOHA — | Mpo3payHocTu =1 0, - CH,

! pH NH;

Pucynok 3 Cxema B3aMMOCBSI3H TI0Ka3aTesel SBTPOPHUKAIMN BOgoeMa

IIpakTuyeckne ucciaenroBanus. s uzy-
YEeHHUsI TPOLIECCOB AHTPOIIOTCHHOTO 3arpsi3He-
HUS M CAMOOYMILCHHUS W BBISBIICHHUS TCHJICH-
LM, 3aKOHOMEPHOCTEW, B3aUMOCBSI3€H MOKa3a-
TeJIe KauecTBa BOJBI B yCIOBUSIX IcCakOBCKOTO
BOJIOXPAHWJIUINA HUCIOJB30BAINCH PE3YIIbTAThI
AKOJIOTUYECKOTO MOHHUTOPHHTA BOJIOEMA 32 Tie-
puox Bpemenu 2013-2017 rr. Ananmusuposa-
JUCh CIEIYIONINE XapaKTEPUCTUKUA MOBEPXHO-
CTHBIX BOJI. TeMIleparypa, MNPO3PAYHOCTh H
MYTHOCTb, BOJIOPOJIHBI TOKAa3aTellb, KOHIICH-
Tpaluy PacCTBOPEHHOTO KUCIOPOJa, HOHOB aM-
MOHHUS, HUTPATOB, HUTPHUTOB, OpTOdhochaTos,
BIIKSs, n uncneHHoCcTh (PUTOIIIAHKTOHA.

Xapaktep, MHTEHCHBHOCTb W JIABHOCThH 3a-
IPSIBHEHUS BOAHOTO 00BEKTa OLEHUBAIUCH C TO-
MOIIIBEO TIKATBI, IPEACTABICHHOM B Ta0mmie 1.

[To maHHBIM MOHHUTOPHWHTA ITOBEPXHOCTHBIX
BOJl C YYETOM XapakTEpUCTUK TaOmuibl |
MO>KHO CJI€JIaTh BBIBOJIBI O TOM, uTO B McakoB-
CKOM BOJOXPaHWIHILE CKJIAIbIBACTCS CHUTYya-
1us, ONMarompusTHAs Ui TOSBICHUS OOWIIb-
HOTO pocTa (UTOIUIAHKTOHA, U B PE3yJIbTATe
€ro OTMHUpaHHS Ha JHE BOJIOEMA CO3IAIOTCS
aHa’pOOHBIE YCJIOBHS, CIOCOOCTBYIOIIHE 00-
Pa30BaHUIO CEPOBOJOPOIHBIX «KAPMAHOBY.

Pesynbrarthl KOppENSIMOHHOTO aHaJIN3a,
MTO3BOJIAIOIINE YCTAHOBUTH 3HAYMMBIC CBSI3U

MEXAY pacCMaTpUBAaEMbIMHU IOKa3aTEISIMHU,
npuBeaeHbl B Tabnuue 2. IlpoBepka 3Hauu-
MOCTH KO3 (UIIMEHTOB MApHOU KOPPEISALHUU
MPOBOJMIIACH C MOMOIIbI0 KpuTepus CThio-
nenrta. XKupHeiM mpudToM B Tabiauue 2 Bbl-
JieJIeHbl 3HAUMMbIE CBSA3M MEXIYy IOKas3are-
nsmu (p = 0,05).

AHanu3  KOpPpENSLMOHHOM  MAaTpHIIbI
(Tabm. 2) MoO3BOJIIET YCTAHOBUTDH CIICTYIOIINE
3aKOHOMEPHOCTH B MU3MEHEHUU 3HAYEHHH MO-
KazaTrelned KadecTBa BOJBI McaKOBCKOTO BO-
JNOXPaHUIIUINA:

— TemmnepaTypa Bojbl (X1) siBisercs orpe-
NENAIOIUM  KIMMaTU4ecKuM (akTopoM, B
CYLIECTBEHHOM CTENEHM BIIUSIOLIMM Ha Kaue-
cTBO BoAbI (X2, X3, X5, X6, X7, X11), npu-
4yeM TIOKa3aTelld, XapaKTepu3yrllue Hera-
TUBHbIE HM3MEHEHUS B DKOJIOTHUYECKOM CO-
CTOSTHUU BOJHOTO OOBEKTa, C POCTOM TEMIIe-
paTypbl yBEJIIMYUBAIOTCA, @ TOKA3aTeIH C I0-
3UTUBHBIM 3PPEKTOM — YyMEHbILIAIOTCS;

— poct ¢uTorutankToHa (X11) nabmomaer-
Csl C OBBILLIEHUEM TEMIIEPATyPhl BOJIbI U yBE-
JUYEHUEM KOHLEHTPalUd HOHOB aMMOHMUS
(X6), compoBOX)IaeTCsl yBEIUUYEHUEM MYTHO-
cti (X3) M yMEHbIIEHMEM KOHLEHTpaluu
pacTBopeHHOT0 Krciopona (X5) B Boje.

Tabauya 1

XapaKkTepUCTHKH 3aTrPsI3HEHHOCTH BOAOEMOB 10 HAJTMUHMIO MTpUMeceil B Boje [5]

Hanuuwme B Boze
puMecei

XapaKTepuCcTHKa 3arpsI3SHEHHOCTH BOJIBI

NH;, NH,', CI,

(NH,4),SO 3arpssHeHue cBexee
4)2 4

NH,', CI", NO,", NO5~

3arps3HeHne Ha4aaoch JOBOJIBHO TaBHO U Mpojoibkaercs. Mmer mporecc
Pa3NIOKEHUSI OPTAHUYECKUX BEIICCTB

CI', NO,, NO5~

CBeXero MoCTYIUICHUS 3aTrPS3HSIONINX BEIECTB HET, HIIET IPOIECC
MUHEpaIN3aIii OPTaHUIECKIX BEIECTB

NO;, NO;~

C MoMeHTa 3arps3HEeHUs MPOIIeN OOIBIION CPOK, IPOU30IILIA TIOITHAS
MHHCpaJIn3alnd OpraHNn4YCCKUX BEUICCTB
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Tabauya 2
Koppenauunonnas Mmatpuna nokasaTenei kauectBa Bozpsl McakoBckoro Bogoxpanuiuina 3a 2014 rox
1S 5 = an = ME( z o = = o
=l 8| ¢ | £ | € |55 28|85 |2 |2 |G& 52,
5] o o © = jasie. ] = H = e Qe Qe = “ o w =
g ~ E‘\ o) B lé( 5 0 = )g = :IS = :IS = o = A T oD ©
& = < o =) g o2 . | §F3 | X | gd| o & = T S m
o = o, =N o & s e = TE|l S 5| =S8 &85 L =
Sl 2| 2 & | g |5E8|Eg|EF|EF|EF| 2| ¥ |g6¢8
=l 2| 2| 2| E|RE| S| |2 |E |& 5 £
= | 2| 5| | %E|< ° S
t X1 X2 X3 X4 X5 X6 X7 X8 X9 | X10 | Xl11
t 1
X1 | 0,37 1
X2 | 0,01] —0,65 1
X3 1] 0,20 0,77 -0,58 1
X4 1-0,14] -0,47| 0,54| —0,36 1
X5 1-0,24| -0,85| 0,65/ —0,77| 0,80 1
X6 | 0,33] 0,59 -0,21| 0,79| -0,49| -0,73 1
X7 1-0,77| -0,70| 0,32 —0,46| 0,46 0,67| —0,49 1
X8| 0,17 0,08 -0,23| 0,09| —0,26 0,03] 0,12 —0,05 1
X9 1| 0,05| 0,14 -0,18| 0,11| 0,20 0,02] 0,00 —-0,02| —0,25 1
X10(-0,31| 0,17, -0,39| 0,34| -0,43| -0,41| 0,10 0,11 —0,13| -0,07 1
X11] 0,66/ 0,71 0,44 0,65 040 -0,63] 0,65 -0,82| 036/ 0,09 -0,13 1

Heo0xoa1Mo OTMETUTb, YTO pacTBOPEHHBIN
KHUCJIOPOJ UTpaeT 0coOyi0 poiib B (OPMHUPOBaA-
HUHM MEXaHW3Ma CaMOOYMIICHUS BOJIOEMA, €ro
KOHIOCHTpaus CymCeCTBEHHO MCHACTCA B TCUC-
HHUE TOJa B PE3YJIbTATe CIOXKHBIX OHMOXUMUYE-
CKHX TIPOIIECCOB, CBSI3aHHBIX C Pa3JIOKECHUEM
OPraHn4CcCKux COGHI/IHGHI/Iﬁ B BOJE.

Camoounienue BojI0eMaA. ITo
I'OCT 27065-86 «KauectBO BOA» TEPMUH
CaMOOYMINIEHUE TTOHMMACTCSI KaK «COBOKYII-
HOCTh TIPUPOJHBIX TPOIECCOB, HAIPaABIICH-
HBIX HAa BOCCTAaHOBJICHHE HKOJOTHYECKOTO
0JIaroTmoJIy4rst BOJHOTO OOBEKTay.

[Ipomiecc  caMOOUYMINEHUS  3aMEIUIAETCS
WIA BOBCE IMPEKpAIIaeTcsi MPH MOCTOSIHHOM
CHJIbHOM 3arpsi3HEHHH BOJIOEMOB ITPOMBIIII-
JICHHBIMHU HUJIN KOMMYHaJ'H)HO-6BITOBBIMI/I CTO-
KaMH, 4YTO BBI3bBIBACT CKOIIJICHUE T'HUIOIIECTO
nia, IHOABJICHHUEC TOKCHYECKHX XUMHUYCCKUX
COCIMHEHUH, pa3BUTHE MOJUCATIPOOHOH ¢II0-
pBI U MaccoBbIii MOp pbIOBI. beicTpoTa camo-
OYHIICHHUA 3aBUCUT OT MHOI'OBOJHOCTH, CKO-
pOCTH TEueHusi BOJbI U BETpa, CHocoOCT-
BYIOIIUX TMEPEMCIIMBAHUIO BOJbI B BOJOEMC,
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a TaKkXKe pslla TeXHOTeHHBIX (hakTopoB. [Ipen-
CTaBJISIET MHTEPEC COIMOCTaBlieHUE (Qu3nye-
CKHUX, XUMHYCCKUX, OMOJIOTHUECKHX B OaKTe-
PHOJIOTHYECKUX TIOKa3aTesied  BOJIOXPaHHU-
JIUI, TIOJBEPraroNIuxcsi WHTCHCHUBHOM OKC-
IJIyaTallid W 3HAYUTEIHLHOMY aHTPOIIOTEH-
HOMY BO3JEHCTBHIO.

B npouecce camoounnienus nocTynuBuIne
3arpsi3HEHUs pa30aBIAIOTCS BOJIOM BOJOEMa,
B3BECIICHHEIE B BOJC BEIIECTBA ITOCTEIICHHO
OC@XIAIOTCS HAa JHO, a OPTaHUYECKHE BEIlle-
CTBa TOJBEPrarOTCs OKUCIEHHUIO 3a CUET pac-
TBOPEHHOTO B Boje Kuciopona. [lpu stom
a’poOHbIE MPOLIECCHl MPOUCXOJAT IMPEUMy-
IIECTBEHHO B BEPXHMX CJIOSIX BOJOEMA, a aHa-
9poOHBIE — Ha JHE Bojoema. B pesynbTaTe
OpraHWYECKUE BEIIECTBA, paclajgasich Ha Me-
HEe CIIOXKHBIE, MOCTEIEHHO MUHEPATH3YIOTCS.
HcakoBckoe BOIOXPaHWIMINE, COTIACHO HC-
XOJIHBIM JIaHHBIM H Tabmunam 1 u 2, yxe
JABHO 3arpsi3HAETCS, MPUYEM STOT IIPOIecc
MIPOUCXOIUT HE3aBHUCHUMO OT CE€30HOB TO/1a.

NHTEHCHBHOCTh MPOLIECCOB CaMOOYHIIIE-
HUS 3aBUCHUT OT KOHIIEHTPAIIUU PACTBOPEHHO-
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ro B BoJie Kuciopoja. Yem ero Oouiblie, TeM
MIPOLIECC CaMOOYHILIEHUs uAeT ObicTpee. Mak-
CHUMaJIbHAsl HACBIILAOLIAs KOHIEHTpalus Ku-
CJIOpOJia B XOJIOJHOM BOJIE COCTaBIISIET OKOJIO
9 MF/I[M3, NpU  JOMNOJHUTEIBHON  a’3panuu
MOKET noBbIaTees B 1,5-2,5 paza. Eciu co-
JiepKaHUe OPraHNYECKUX BELIECTB B BOJOEME
BEJIMKO, TO JUIS UX OKUCJIEHHS OaKTepUsIMU U
MPOCTEHIIMMH MOXKET M3PacX00BaThCs M0Y-
TH BECh UMEIOIIMIICS 3amac KUCiIopoia, Toraa
B BOJIOEME HACTYNAIOT aHa3POOHBIE YCIIOBHUSL.

CopepxaHue pacTBOPEHHOTO KHCIOPOJa
(P.K.) B HcakoBckoM BOJOXpaHMIUIIE 32
2014-2017 rompl TpencTaBICHO HA PHUCYH-
ke 4. IlpenenbHo-gonycTUMas KOHLUEHTPALIUS
(ITAK) P.K. B X0nOmHBI TEpHOJ paBHA
4 Mr/nM’, B Temslit mepuox — 6 mr/om’ [6].
I'paduku usmenenuss xonueHrpauuu P.K.
(puc. 4) nns pa3nUUHBIX BPEMEHHBIX MIPOMeE-
KYTKOB ([0 TOJaM) IOKa3bIBAlOT CXOJIHBIE
TEHJCHIIMM B U3MEHEHUH pPaccMaTpUBaEMOro
MoKasaress 1o MecslaM roja. ITo Mo3BOJISIET
MPENIOJIOKUTh CYIIECTBOBAHUE LIMKIMYHO-
CTH B JWHAMUYECKOM pALy KOHUEHTpauui
P.K. c nepnogom 12 mecsues.

PaccmarpuBas koseOaHMsl KOHLEHTpaluu
PacTBOPEHHOTO KHUCIOpOJia B TEUEHHE IOJa,
MO’KHO 3aMETHUTbh, YTO €r0 CHIKEHHE HauMHa-
€TCcsl C Masg M IPUXOJUT K HOPME TOJBKO B
centsiope (3a uckmoyennem 2017 r.) C okrs6-
psi, KOrJa CpeHss TeMIlepaTypa Bo3ayXa HU-
xe 20°C wum TemmepaTypa BOAbI HHXKE
13-15°C, Bce 3aMepeHHbIE KOHLEHTpalUu
P.K. maxomarca B mpenenax Hopmbel. Bona B
TEIUIbIIl MEepHOJl BPEMEHHU 3arpsi3HeHHas (I1o
CTaHJAPTHBIM KPUTEPHUSIM KauecTBa BOJBI [6]).

16 -
14 |
12
10 |

KoHuewntpauma P.K., mr/n

6 7
Mecay

Pucynok 4 JlnnaMuka u3MeHEHUS KOHIIEHTPAITIH
P.K. B Boze McakoBckoro BooxpaHmInIIa

16

C TOBBIIICHUEM TEMIIEPATYPHl B BOJE, IO
HaIllUM JIaHHBIM, HAOJIFOae€TCA POCT YMCIICH-
HOCTH  (PUTOIUIAHKTOHA,  OO0JIE3HETBOPHBIX
MHUKPOOPraHW3MOB U OPraHMYECKUX BEILECTB.
VYBenuuuBaercs CKOPOCTb  OKHCIUTEIbHBIX
peaxiuii, Ha KOTOpbIE PACXOAYETCs KUCIOPO/I.

buomornueckoe caMOOYHIIIEHWE  BOJIBI
00yCIIOBIMBAETCS YCUJIEHHBIM Pa3MHOKEHHU-
eM canpoUTHBIX MUKpPOOOB, KOTOpBIE pac-
HICTUIAIOT CJIOKHBIE OPraHUYeCKUE COETUHe-
HUsA 10 IpocThix MuHepaiabHbIX (CO,, NH3) n
JETA0T UX JOCTYITHBIMH ISl IUTaHHS aBTO-
TPOQHBIX OPraHu3MoOB (HUTPUPULIHPYIOLIUX,
cepo- u xkene3obakTepuii, Bogopociei). Oc-
HOBHAsl poJib B yJaJleHUU U3 BOJIOEMOB pac-
TBOPUMBIX BEIECTB TPHUHAUICKHT MHUKPO-
6am. Kpome canpodutos, 3eneHbie BOJIOPOC-
JIM ¥ HEKOTOpPbIE OaKTepUu — OOUTATENH PEK,
03ep, MOpell — BBIPA0ATHIBAIOT AHTHOUOTH-
YeCcKHUe BElIeCTBa, I'yOUTENbHO JIEHCTBYIOIINE
Ha MOMAaBIIUX B BOJOEMBbl MHKPOOOB, cpenu
KOTOPBIX MOTYT ObITh BO30yauTenun HHQEK-
LMOHHBIX 3a00J€BaHUI YelOBEKa WU KH-
BOTHBIX. [l03TOMY IIpU OLIEHKE 3arps3HEHHO-
CTH BOJIOEMOB OOJIBIIOE 3HAYEHUE YAEAETCS
MHKPOOHOIOTHIECKOMY aHATHU3Y.

Hanuuue onpeneneHHOro KOJIMYECTBEHHO-
ro U KaueCTBEHHOI0 COCTaBa MUKPOOPTaHU3-
MOB XapakTepu3yeT aKTUBHOCTh CAMOOYHIIIE-
HUS BOJIOEMA, B IpOLIECCE€ KOTOPOTO MPOUC-
XOJUT IMOCJIe/IOBAaTeNIbHAsI CMEHA 30H canpoo-
HOCTH M COOTBETCTBEHHO CMEHA HACEISIFOIINX
UX OPraHU3MOB, B TOM YHcCJIe U OaKTEepHil.

MukpoOHoIoruyeckue IMokas3areiu I[03BO-
JISIFOT CYZIUTb, C OJIHOW CTOPOHBI, 00 UHTEHCHB-
HOCTU M 3PPEKTUBHOCTH CAMOOYHUIIICHUS BO-
JI0EMOB, TIOCKOJIbKY IJIaBHAsl pOJib B YIaJIEHUH
U3 BOJOEMa DPACTBOPHMBIX BEIIECTB TPHHAI-
JISKUT MUKPOOpPraHu3Mam, ¢ APYroil — o MUK-
POOHOJIOTHYECKOM  3arpsi3HEHUU  BOJJOEMOB,
0COOEHHO MMAaTOr€HHBIMU OAKTEPUSIMH.

Jlns MUKpOOHUOJIOTMYECKOT0 aHaiu3a HaMu
ucnosnb3oBalcs nokaszarenb OMY (oOmiee MUK-
pobHoe uucno). Ilpu Temmneparype uHKyOaru
37°C omnpenensiercs WHIMKATOpHAsl TIpymnna
MHUKPOOPIaHU3MOB, B YHUCIIE KOTOPBIX aJlIOX-
TOHHasE MUKpo(opa, BHECEHHAs B BOJOEM B
pe3yibTaTe AaHTPOIIOTEHHOTO 3arps3HEHUs, B
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oM yncie ¢pexampHoro. OMY npu remneparype
nnkyOauu 20-22 °C BBISIBISIET WHAUKATOPHBIC
TPYNITBl  MHUKPOOPTaHU3MOB, TPE/ICTABIICHHBIC,
TOMUMO aJIOXTOHHOM, aBTOXTOHHOW MUKPO()II0-
poii (abOpUreHHOM, €CTECTBEHHOM, CBOWCTBEH-
HOW i gaHHOTO Bojoéma). COOTHOIIEHHE
YHUCJICHHOCTH JTUX TPYII MHKPOOPTaHM3MOB
TI03BOJISIET CYIMTHh 00 MHTEHCUBHOCTH TIpoIiecca
CaMOOYMIIICHNs. B MecTax 3arps3HeHUs] X03si-
CTBEHHO-OBITOBBIMH CTOYHBIMH BOJAMH YHC-
JICHHBIC 3HAUYEHHSI O0CUX TPYII OJIU3KH.

JlJiss ompeJieieHuss WHTEHCUBHOCTH CaMO-
ounteHus McakoBCKOTO BOJJIOXPaHIIIUIIA TI0
¢dopmyne (1) 6b11 paccuntan KO3 ULIHEHT
camoounienus K, [7]

_ OMY(22°C)

< oMY(37°C)’ )

[Tokazarens K, MO3BOJISET MOJIYYUTH JIO-

MOJTHUTEIIbHYI0O HH()OPMAIIUIO O CAaHUTAPHOM
COCTOSIHMHM BOJIOEMOB, HCTOYHHMKAX 3arps3He-
HUS, TIpoleccax camoounmeHnus. Huskue
3Ha4YeHHS KOA(PPUIIMEHTa CaMOOUYHUIICHUS
CIIyaT KpUTEPUEM HaApYIICHHOCTH JKOJIOTH-
YECKOT0 pPaBHOBECHSI BOJHOW 3KOCUCTEMBI. B
MecTax 3arps3HEHUS X035iCTBEHHO-
OBITOBBIMH CTOYHBIMH BOJAMHU YHCJICHHBIC
3Ha4YeHHS O0EUX TPYII MPUMEPHO OJIUHAKO-
BbIC, [109TOMY 3HadeHus K, OnNM3KHe K enu-

HULE, CBUJAETEIbCTBYIOT O KpaliHe HU3KOM
YPOBHE CaMOOYMIIEHUs BOJIOEMA.

IIpu 3aBepuieHuM Ipouecca camMOOYHILe-
Hus kodhpuuuent K. paseH 4 u Bbiue [7].

Ha pucynke 5 noka3ano n3meHnenue kod3pdu-
LMeHTa caMoouulieHus: VcakoBckoro BoOJO-
XpaHwiuia no mecsunam. Kak BUgHO U3 pu-
CYHKa, B JICTHHE MECSIIbl B IKOCHCTEME BOJIO-
XpaHWINILA CAMOOYMIIEHUE OCYIIECTBISAETCS
Ha KpallHEe HU3KOM YpPOBHE BBHJYy €O BBICO-
KO0 aHTPOINOTE€HHOTO 3arpsi3HEHUsI.
CHueHue ypoBHS CaMOOYMILEHUS B Map-
Te (puc. 3) oObsicHsAeTCS OYpHBIM pa3BUTHEM
nUpOo(UTOBBIX U JTUATOMOBBIX BOJOPOCIEN CO
3HAYUTEIILHOW OMOMAacCcoi, KOTOphIE, He-
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CMOTpPA Ha BBIACIICHUC 0O0JIBIIIOr0 KOJINYECTBA
KHCJIOpOaa, CHMXKAIOT aKTUBHOCTb MHUKPOOP-
TaHMU3MOB I10 OYHMIICHHIO BOJOEMaA.
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=
=)
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oo
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o
L

~
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o
L

1 2 3 4 5 6 7 8 9 10 11 12
Mecay

Pucynok 5 /lunamuika u3mMeHeHus ko3ddurmenta
camoouuIieHus VcakoBCKOr0 BOJIOXpaHMIIHIIA

BeiBoabl U HampaBJ/ieHHe JaJbHelIHX
uccjaenoBanmii. Takum o0pa3zom, B TeueHUE
ronga HMcakoBckoe BOAOXpAaHWIHILE, IPHHH-
Masl OJIHU U T€ )K€ CTOKH, HaXOIUTCS B pa3-
HOM 3KOJIOTHYECKOM COCTOSIHUU. DTO CBA3AHO
C U3MEHEHHUEM KIIMMAaTUYECKUX YCIIOBUH, W3-
MEHEHUEM YHCJIEHHOCTU M aKTUBHOCTH OOU-
TaTesNed BOJIOEMA, a TAKXKE XapaKTepoOM XH-
MUYECKUX pEakUui, MPOTEKAIOIIUX B BOJE.
[Tox BO34€HiCTBHEM MHOXECTBA Kak MPUPOI-
HBIX, TaK U aHTPOIIOTEHHBIX (PaKTOPOB BOJIO-
XpaHWINILE CAMOCTOSITEIILHO HE CIPABJIAETCS
C 3arpsi3HEHUEM B JieTHUM nepuod. Iloaromy
B TEIUIbIA MEpUoJT HEOoOXOIUMO AaKTHUBHOE
o0oraieHre BOJbl KHCIOPOJOM, MepeMelIn-
BAaHHUE BOJHBIX IOTOKOB JJIi PAaBHOMEPHOIO
pacnpezeneHus pa30aBieHUsl 3arpsa3HEHU,
oOecriedeHHEe M KOHTPOJIb HaJX OYHMCTKOU
CTOYHBIX BOJ|, UCIIOJb30BAaHUE IPUEMOB 3KO-
JIOTUYECKOT0 00YCTPONCTBA BOIOXPAHIIIUIIIA.

JlanbHeiiiue uccnenoBanust OyayT Hampas-
JIEHbl HA PACUIMPEHUE SKCIEPUMEHTAJIbHOM U
METOIMUECKOM 0a3bl U1l KOMIUIEKCHOM OLIEHKH
Ka4yecTBa IMOBEPXHOCTHBIX BOJ Jlyranckoi Ha-
poaHoit PecnyOmmku u pa3paboTKy KOMILIEKCa
Mep 10 peadMIIMTAIMK BOJIOEMOB PETHOHA.
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Ph.D. Podlipenskaya L. E., Bakumenko Yu. S. (DonSTI, Alchevsk, LPR)
RESEARCH ON EUTROPHICATION AND SELF-PURIFICATION PROCESSES IN WATER
BODIES

Investigations on the pollution and self-purification processes of surface waters were carried out by
the example of the Isakovo storage lake. The parameters that determine the self-purification process of
surface water have been identified. The analysis has been done for the change dynamics on the concen-
tration of dissolved oxygen in water and the coefficient of self-purification of the water body.

Key words: [sakovo storage lake, self-purification, eutrophication, dissolved oxygen.
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WCCNEOOBAHUE CBOUCTB CTPYKTYPUPOBAHHOMN BOAbI

Paboma nocesawena uzyuenuro Qu3UKO-XUMUYECKUX CBOUCE 800bl, NOOBEPLAGULENICS PA3TUUHBIM
suUOamM uHpopmayuonHo2o 8o3oelicmesus. Ilpedcmasienvl pe3yibmamol UCCICO08AHUSL MEMREPATNYPHOU
3A6UCUMOCTNU BPEMEHU PACMBOPEHUSI HEKOTMOPBIX HeOPSAHUYECKUX 8eUecms Om GU3YATbHO20 UHPOp-
MayuonHozo eosodelicmausi. Ha npumepe npueomosnennoco na OUCMUIIUPOBAHHOU 800€ HACHIUEHHO20
pacmeopa Na SO, - 10H,0 paccuuman s¢hghexm ungopmayuonnozo 6ozoeticmeusi (UB).

Knwouesvie cnosa: cmpykxmypupoganHas 600a, UHQOPMAYUOHHOE B030elicmaue, 6U3VATbHAS UH-
Gopmayus, 36yKo6as unpopmayus, epeMs pAcmeEopeHus, MeMnepamypHas 3a6UcumMocmy, dpgexm

ungopmayuornoeo sozoeticmaus IUB.

IIpoGiema M €€ CBA3L ¢ HAYYHBIMHM U
npakTu4eckumMu 3agayamu. Ha npotsoke-
HUU BCEW KCTOPUM YEJIOBEUYECTBA Y4YECHbBIE,
n300peTaTely, CBAIEHHOCTYKUTEIN U LEeNIn-
TeIu 00pallauch K 3arajJoyHbiM CBOWCTBAM
BoJbl. Ha Bosly unTanuch 3aroBopbl U MOJIUT-
Bbl, B HEH NBITAJIUCh PACTBOPSTH JIparoleH-
Hbl€ METaJUIbl U KaMHH, BO3/IEHCTBOBAIM Ha
HEe MarHUTaMH, COJTHEYHBIM M JIyHHBIM CBe-
TOM, MPOIYCKaIU 3JIEKTPUYECKUN TOK, IO-
Melanu B nupamuabsl. M kaxaplil pa3 cBOM-
CTBa BOJbl MEHSUIUCh. XAOTUYECKU JBUXKY-
IIMecsl MOJIEKYJbl BOJIbI MOJ| BO3ACHCTBHEM
NPUPOJTHBIX M HMCKYCCTBEHHBIX ITIOJICH BBI-
CTPauBAJIUCh B aXXypPHbIE >KHJIKME KOHCTPYK-
uuu. OObIYHAs BOJIa IpeBpaliaiach B CTPYK-
TYPUPOBaHHYIO.

W3BecTHO, YTO MOJIEKYa BOABI COCTOUT U3
OJIHOTO aToMa KHCJIOpOoJa U JIByX aTOMOB BO-
nopoaa [1]. BHyTpu HaxomsTcs MOJOKUTETb-
HO 3apsDKEHHBbIE aTOMHBIE sijpa KUCIIOpoJa U
BOJZIOPOJA, @ CHapyKH BCSl KOHCTPYKLUS IO-
KpBITa €IMHBIM 3JIEKTPOHHBIM 00JIaKOM, KOTO-
pO€ CMEIIEHO B CTOPOHY siipa aromMa KHCJO-
pona. T.e. 3a sapoM aroma KuUcCIOpoJa Ha-
Omroaercs U30BITOK, a HajA SIpaMu BOJIOPO-
Jla — HEJO0CTATOK IEKTPOHHOM IUIOTHOCTU. B
pe3yabpTaTe MEXIYy MOJIEKYJIaMHU BOJBI 332 CUET
AJIEKTPOCTATUYECKOTO B3aMMOJCUCTBUS BO3-
HUKaIOT MEXKMOJIEKYIISIPHbIE BOJOPOHbIE CBSI-
34 [2], KOTOpBIE YAEPKUBAIOT MOJIEKYJIbl BOJIbI
B BHJE (OKHJIKHUX KpPUCTAUIOB» (KJacTe-
poB) [3]. BriepBbie Takas KUIAKOKPUCTATLIAYE-
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CKasi CTpyKTypa BOJbl ObUla oOmKCaHa B
1933 rony B MeXAyHapOJIHOM XKypHajle IO
XUMHUYECKON (u3uKe. ABTOpaMU CTaThbU ObLIM
nBa aHrimiickux ¢usnka — Jx. bepnan u
P. ®aynep [4]. Ota paboTa HACTOIBKO OIEpe-
JI1J1a CBO€ BPEMS, UTO JI0 CHX IOp CUHUTAaeTCA
KJIACCUYECKOMW, a €€ BBIBOJIbI SIBJISIIOTCS OCHO-
BOINOJIArarolMMHU JUIsl BCEX YYEHBIX, KOTOpbIE
3aHHUMAIOTCS] U3Y4YE€HUEM BO/IbI.

Wrak, Boja uMeeT KUAKOKpUCTaIINYe-
CKYIO0 CTPYKTYpY, KOTOpasi XapaKTepu3yeTcs
OTpe/IeIEHHBIM XUMUYECKHM COCTaBOM U (hu-
3u4ecKuMHu cBoWctBamu. Ha naHHyro cTpyk-
TYpy MOKET ObITh HaJOXK€Ha KakK I0JIOKH-
TeJbHasl, TaK U OTpHUIaTEeIbHAs UHPOpMAIHSL.
OtpunarenbHass MHGOPMALIUSI MOXKET HCXO-
IUTHh OT HEKUBOM MPHUPOJABI, OT XUMUYECKUX
3arpsi3HUTENed win OoT dYenoBeka. [lpuuem
ypoBHEH 3amucu WHDOpPMAIUU MOXKET OBIThH
HeckosbKo. Hampumep, xumudeckue 3arpsz-
HUTENH JAal0T CaMyl0 MOULIHYIO U CaMyIo Tpy-
OyI0 OBEpPXHOCTHYIO 3anuCh. BiusHue reo-
MaTOTeHHBIX 30H Ha BOJY JaeT Oosee Tiydo-
Kyl 3amuch. A mH(QOpMaIMOHHOE BO3ACHCT-
BUE€ TAaKHX COBEPIIEHHBIX OHOJOTHYECKUX
00BEKTOB, KaK YeJOBEK, CO3/IaeT YPOBEHb 3a-
[UCU B NPUHIIUIIE UHON — TIIyOMHHBIN U 60-
Jiee TOHKHUH.

YenoBek JHOOUT U yMEET HEHaBHJIETh.
[Ipu paccMOTpeHNN UCTOPUM LUBUIU3ALUU C
TOYKM 3pEHHUs BO3JEHCTBUS HH(OpPMAIHOH-
HBIX TIOJIE CTAHOBUTCA SICHO, KaKOW Bpen
MPUPO/IE€ HAHOCWIM COTHU MMJUIMOHOB KH-
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BBIX CYIIECTB, Ybsl BBICOKOOPTraHW30BaHHAas
HEpPBHAsl CHUCTEMa SBISJIACh CHUHXPOHHU3UPO-
BAHHBIM M3JTy4aTesIeM HEHABUCTH K KHUTEISM
COCETHUX CTOMOMIL, aysoB, I€pEeBEHb, KPEMo-
CTEU, TOPOJIOB.

3a 5000 et pa3BUTHA NUBUIM3ALMH Ha
teppuropun Adpuku, EBponsl, A3uu u Ame-
PUKH HENPEPHIBHO 1T MEJKHE 1O HBIHEII-
HAM MEpKaM BOWHBI, MPOIBETAIN KPOBABHIC
KyJIbThl. 32 3TO BpeMs BO3HUKIHM IyCTHIHU
Caxapa u Kapakymsl. Kak B HacTosiee Bpe-
MsI CYMTAIOT YUCHBIC, HEJIb3s OOBICHUTH TOJI-
HOE pa3pylICHHE SKOJOTHYECKHX CHUCTEM B
ATUX palloHaX TOJBKO OIIMOKAMH JIPEBHUX
cTpouTenield B uppuranuu. Moxxer ObITh, W3-
MEHEHHE CBOWCTB BOJbI B T€UCHUE HECKOJIb-
KHX TBICSY JIET HA JAHHBIX TEPPUTOPHIX W
BBI3BAJIO SKOJIOIMYECKYIO KaTacTpody IuiaHe-
TapHOro Macirada?

B Xoz1e MHOTONETHUX UCCIIEIOBAHUN y4e-
HBIE BBISBHJIM MHOKECTBO CIOCOOOB BO3JCH-
CTBUSI Ha BOAY. boibInas 4acTe y4yeHBIX IO-
Jlaraet, 4Tto BOJA IpeACTaBisieT coO0oi yHH-
BEpCAIIbHBI MHOTOYPOBHEBBI HOCUTEL HUH-
dbopmaruu, 9acTb ypOBHEM KOTOPOTO MOKET
OBITH TOJIBEpPrHyTa MHOTOKPAaTHOMY CTHpa-
HUIO M TIEPE3anucy MPU TOMOIIHU psifa METO-
UK ¥ TEXHOJIOTHH [5].

C uenplo MoydeHus] CTaOMIIBHBIX JKUIKUAX
KPUCTAUIOB BOJY MOABEpraiu oOpadoTKe Mpu
MOMOIIM XUMHYECKUX TPHUMECEH, BHEITHHX
AJIEKTPOMAarHUTHBIX M MEXaHWYEeCKUX BHOpa-
IIMOHHBIX BO3/IeMCTBUN. B 3aBHCHMOCTH OT BH-
JIOB BO3/ICHCTBHSI yIAaBAJIOCH MTOTYy4aTh KHIKHAE
KPUCTAUTBI, XapaKTEPU3YIOUIUECS Pa3sHBIMU
(PU3UKO-XMMHUYECKUMU TIapaMeTpaMu, T. €. Me-
HSUTHCH (PU3UKO-XUMHUYECKUE CBOMCTBA BOJIBI.

[Tockompky BOJa SBISETCS HCTOYHHKOM
BCETO JKMBOTO, M3y4EHHUE €€ HEM3BECTHBIX
CBOMCTB MO-TIPEKHEMY aKTYyaIbHO.

IlocranoBka 3agauu. Haubonee mpoctsi-
MU U JOCTYITHBIMH METOJaMH HU3y4deHUus ¢u-
3UKO-XMMHYECKUX CBOWCTB KUJIKOCTEH SB-
JSIOTCS TPaBUMETPUS U BUCKO3UMETpHS [6].
[To n3MeHeHu o0 MIOTHOCTH M BA3KOCTH KHUJI-
KOCTH MOHO CYIUTh O XapaKTepe OKa3bl-
BaeMbIX Ha Hee Bo3aehcTBui. [loaTomy Ha-
el 3agadyel ObUIO MCCIEI0BaHNE H3MEHEHUS

20

IUIOTHOCTH U BSI3KOCTHU JUCTUIUIMPOBAHHOM U
BOJIOIIPOBOJHOM BOJBI IPU ACHCTBUU HAa HHUX
pa3aM4HON MHPOpMAIUH.

Ilenvio nanHON palOTHI SIBISETCS YCTa-
HOBJICHHE 3aKOHOMEPHOCTEHW BIUSHUS pa3-
JUYHBIX BHJIOB BO3JCHCTBUS Ha (PU3UKO-
XUMHUYECKHE CBOMCTBA BOJBI.

Obvexkm uccnedosanuss — BIUSHUE UH-
(OpPMAaLIMOHHOTO BO3JIEHCTBUS Ha (DU3HUKO-
XUMHUYECKHE CBOMCTBA BOJIBI.

Ilpeomem uccnedosanus — 3aKOHOMEpP-
HOCTH BJIMSIHUS 3BYKOBOW WM BU3YaJbHOMN HH-
¢dbopManuu Ha U3MEHEHHE IUIOTHOCTU U BS3-
KOCTH JUCTWIJIMPOBAHHOW W BOJOMPOBOIHOM
BO/IBL.

Metoauka ucciaenopanus. B Hamein pa-
0oTe Ui oIpeneneHts IUIOTHOCTU BOJbI HUC-
M0JIb30BAJICS. TPABUMETPUUECKHUI METOJ, KO-
TOPBIN 3aKJII0YaJICs BO B3BELUIMBAHUU HA aHa-
mutndeckux Becax BJIP-200 nukHOMETpPOB
eMKOCTBI0 50 cM’ ¢ COOTBETCTBYIOUIMMHU PO~
O6amu Bojabl. KuHemaruueckasi BSI3KOCTb OIl-
peaensuiach NpU MOMOIIM J1abOPaTOPHOTO
Buckozumerpa BIDK-2 nmo BpemeHm ucrede-
HUSL OIPEJIEJICHHOT0 00beMa BOJbI uepe3 Ka-
MAJIIAP.

N3no0:xeHne MaTepuasia U ero pe3yJibTa-
Thl. [lJ1s ocyliecTBiIeHUs 3a/la4u HCcleoBa-
HUs ObUIM TPOBEAEHBI JIBE CEPUM SKCIIEPH-
MEHTOB C HCII0JIb30BAHMEM BM3YaJIbHOM (ce-
pus 1) u 3BykoBoii (cepust 2) nHGopMaLuu.

Cepusa 1. Bo3zoeiicmeue 6u3yanbHoli UH-
dopmayuu. JluctunnupoBaHHas U BOJOINPO-
BOJIHAs BOJA B 3aKPBITHIX EMKOCTSIX IOMeNla-
JUCh B PACIOJIOKEHHBIX JAPYr OT Jpyra Ha
paccrosiHuu He MeHee 50 M KOMHaTax Ha JIiv-
CTKM OyMaru ¢ HaANHUCIMM, HECYIIUMH «I10-
JIO)KUTENbHYIO» WIH «OTPULATEIbHYIO» HH-
dbopmanuio. B kauecTBe MOIOKUTEITHPHOW UH-
dbopmanuu HMCTIOIB30BAKMCH Hammucu «JIro-
060Bb» (+) u «JI000Bb W O1arogapHOCTHY»
(++), B KauecTBe OTpULATENILHON — HaAIHU-
cu «HenaBucts» () u «HenaBuctp u 0e3pas-
auaue» (——). st KOHTpoIIst 3aKphIThIE EMKO-
CTU C JUCTUUIMPOBAHHOW M BOJOIPOBOJHOMU
BOJIOM 0€3 BO3JEUCTBUS KaKOW-T11M00 MHGOP-
Malliy YCTaHaBJIMBAJINCH €Ill€ B OJHOM IIO-
MEULICHUHU.
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Yepes oano u 1o xe Bpems (10 gueil) omn-
peaensuch 3Ha4eHHsl IUIOTHOCTU U BA3KOCTH
Bcex mpo0.

Cepusa 2. Bo3oeiicmeue 36yKo6oil uH-
dopmayuu. Kak u B cepuu 1, auctummpo-
BaHHas U BOJOIIPOBOJHAS BOJAa B 3aKPBITHIX
€MKOCTSIX MOMEIAJNCh B PaCHOJIOKEHHBIX
JAJIEKO APYT OT Apyra KOMHAaTax, I'ie Ha Ipo-
Tsoxeann 10 gueit exequesuo mo 40-50 mu-
HYT IIOJBEPTraJINCh BO3JECHCTBHUIO 3BYKOBOM
«TMOJIOKUTEIIBHOWY» WM «OTPHULIATEITBHOM»
uHpopmanuu. B kauecTBe MNOJIOKUTETHHOM
nH(pOpMaLUK HCIO0JIb30BaJach KiIacCUyecKas

Mmy3bika (B. A. Mouapt, cumbonus Ne 40)
(+), B KauecTBe OTPULIATEILHON — MY3bIKa B
CTHJIC «TSDKENbIN pok» (—). s koHTposs 3a-
KPBITbIE €MKOCTU C AMCTUJUIMPOBAHHOMN U BO-
JOTIPOBOJTHOM BOAOM 0€3 BO3JIEHCTBHS KaKOM-
160 MH(MOpPMALUK YCTAHABIMBAJIUCH €IIE B
OJIHOM MOMEIIEHHH.

Uepes 10 gHelt onpenensuiuch 3HAYEHHUS
TJIOTHOCTH Y BSI3KOCTH BCEX TPOO.

B o0enx cepusx KOHTpPOJIMPOBAJIaCh TEM-
neparypa Bo3Jlyxa B HOMELIEHUH.

Pesynprarel m3MepeHMil NpeacTaBiIEHbl B
tabnuue 1.

Tabnuya 1
V3MeHeHus MII0THOCTH M BSI3KOCTH BOJIBI B 3aBUCHMOCTH OT BHJIa HHPOPMAITMOHHOTO BO3CHCTBHS
t, °C, Bun [TmotHOCTS p, Bs3kocTh KHHEMaTHYECKAS
BOZIa 3 2
MecsIl nHpOpMAITUH r/cM v, MM/C
Cepus 1. BozneiicTBue BU3yalibHON HHDOpMAIUU
JuctunnupoBanHas OTCYTCTBYET 0,99879 0,864782
+ 0,99935 0,859976
++ 0,99998 0,857757
2700 — 0,99862 0,866428
’ —— 0,99845 0,872372
HOMe B o nonposomHan | orcyreryer 1,00021 0,990038
+ 1,00040 0,963782
++ 1,00082 0,928974
— 0,99971 0,992146
—— 0,99839 0,996882
Cepus 2. BozpneiicTBre 3ByKOBOH HH(OpMaIuu

JuctunnupoBanHas OTCYTCTBYET 1,00018 0,982194
18°C + 1,00045 1,065874
’ — 1,00028 0,992654
OKTAOpE Bononpoomnas OTCYTCTBYET 1,00162 0,990194
+ 1,00204 1,057506
— 1,00028 0,992654

W3 Tabnuupl BHAHO, YTO BO3JICHCTBHUE IIO-
JIO)KUTENIBHOW KaK BU3YAJIbHOM, TaK U 3BYKO-
BOM MH(OpMAIMN BbI3BIBAET 3aMETHOE YBE-
JUYEHUE IJIOTHOCTH NMpoO BOJABI IO CpaBHe-
HUIO C KOHTPOJIbHBIMH 00Opa3lamu, a Bo3/ei-
CTBHUE OTpHUIIATEIHHON MH(MOpPMAIUK B 00eHnx
Cepusx MPUBOIAUT K CHI)KEHHIO 3HA4YEHUM
IJIOTHOCTH.

Uro kacaercsi BSI3KOCTH, TO MOJIOKUTENb-
HOE BO3JCHCTBHE BM3yalbHOW HH(OpManuu
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IIPUBOJUT K CHUKEHUIO €€ 3HAa4CHUH, a OTPHU-
LaTeJIbHOE — K YBEIMYCHMIO. B cirydae 3By-
KOBOI'O BO3JEHCTBUSA HAOOOPOT: IOJIOXKHU-
TeabHas HHPOpPMaLUs YBEINYUBACT 3HAUCHUS
BSI3KOCTH, & OTPULIATEIbHAs — YMEHBIIAET.
Crnenyromym 3TanoM HallMX MCCIIel0Ba-
HUN OBUIO M3y4yeHUE TEeMIEepaTypHOUl 3aBH-
CUMOCTH BPEMEHH pAaCTBOPEHUS HEKOTOPBIX
HEOPraHMYECKUX BEIIECTB OT BU3YaJIbHOTO
MH(OPMALIMOHHOTO BO3JIEHCTBUSI.
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B kadectBe pacTBOpHTEINS HCHOJIB30BAIACH
JTMCTWUTMPOBAHHAS BOJA, KOTOpask HE MOJBEp-
rajach HUKaKMM HH(OPMAIMOHHBIM BO3JEHCT-
BHSIM, M JUCTWJUIMPOBAaHHAs BOJA, B TeueHue 10
JHEN MOJydyaBIlasi BHU3YaIbHYIO HH(OpMAaILUIO
TUTIOB «+ +» U « —» (kak B 1 cepum). s nan-
HOTIO 3Tana ucciieaoBannii ucronszosam KOH,
NaOH, NaZSO4 . 10H20 u AIQ(SO4)3 . 18H20.

KonObr ¢ Tpemss Bugamu BOJbI HOMeNIa-
JIUCh B BO3AYIIHBIA TEPMOCTAT MPU 3HAUEHU-
ax temmnepatypsl 10, 20, 30, 40 u 50 °C Ha
30 MmuHyT. 3aTeM NpeaBapUTEIbHO B3BEILIEH-
HbI€ OJIMHAKOBBIE HABECKU OJTHOTO U TOTO K€
peaKTUBa MEPEHOCUINCHh B KOJIOBI, U CEKYyH-
JIOMEpPOM 3aceKajoch BpeMs IOJHOIO pac-
TBOPEHMSI HAaBECKU BEILECTBA NPHU 3aJaHHOU

T, MHH

10 I

9 4

8 - ——t++

7 A —— o

6 1 ——--

5

4 <

3

2 4

11 t,°C

U T T T T T 1
0 10 20 30 40 50 60

T, MHH

=

TeMiieparype. Macca HaBeCKM COOTBETCTBO-
Bajla CIPABOYHOMY 3HAYEHHUIO PAacTBOPUMO-
CTH BEUIECTBA MPH JAHHOUN TEMIIEpATYypE.

Ha pucynke 1 mpezncraBneHsl TemmepaTyp-
HbIE 3aBUCUMOCTHU BpeMeHH pacTtBopeHusi KOH,
NaOH, Na2804-10H20 u AIQ(SO4)3-18H20
COOTBETCTBEHHO B JUCTWUIMPOBAHHON BOJE,
KOTOpasi TMOJABEPrajiaCh BU3yaIbHOW HH(OpMAa-
IIUH THIIOB «+ 1», «——» U B €€ OTCYTCTBHUE.

W3 pucyHka BHIHO, YTO AJIsl PacTBOPEHHS
BCEX B3SIThIX PEAKTUBOB B CTPYKTYPHUPOBAHHOM
TMOJIOKUTENIbHOM MH(OpManueit Bojie Tpedyer-
Csl TOpa3/i0 MEHbIIIE BPEMEHH, YEM B HECTPYK-
TYpUpPOBaHHOM BOJE. A BpeMsi PacTBOPEHHUS
T€X K€ BEIIECTB B OTPHULATEIBHO CTPYKTYpH-
POBaHHOM BOJIE, HA0OOPOT, TOPA3I0 OOJIBIIIE.

T, MHH
71 II
6 4
5 4 s
44 ——ox
P
3 1
L t,°C
D T T T T T 1
0 10 0 30 40 50 60
1, MHH
40 - v s
35 A1 —a—0om
25 1 \1\.\.\‘
20
15 1
10 1
3 t,°C
U T T T T T
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Pucynok 1 3aBucumocts Bpemenu pactBopenns KOH (I), NaOH (II), Na,SO, - 10H,O (III)
u AlL(SOy); - 18H,0 (IV) oT TemiiepaTypbl paCTBOPSHHS B CTPYKTYPUPOBAHHOM («+ +», «——»)
Y HE CTPYKTYpHUPOBAHHOM (OTC) TUCTUIUTMPOBAHHOM BO/IE
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KonuuecTBeHHYI0 OLIEHKY BIIMSHUSL MH-
(opMaIIOHHOTO BO3JEHCTBHS Ha BpeMs pac-
TBOPEHUS BEILIECTBA PACCMOTPUM Ha IPUMEpPE
Na;SOy4 - 10H,0. Dddext nudpopmammoHHOTO
BozeiictBus (OUB, %) 1 IpUroToBIEHHOTO
Ha JUCTHJUIMPOBAHHOW BOJE HACHIIIEHHOTO
pactBopa Na,SO,- 10H,O onpenensiem oTHO-
CUTEIIbHON Pa3HOCThI0 MEX]y MOKa3aTesI MU
BPEMEHU PACTBOPEHHUS BEILECTBA B CTPYKTY-
PUPOBAHHOM W HECTPYKTYPUPOBAHHOM BOJE
IIpU OTpEETICHHbIX TemIeparypax. Pe3ynbra-
ThI pacueta OVB npencTabiens! B Tabnuue 2.

Bo3neiicTBrue nosnoxurenbHONH MHPOpMa-
uuu yckopsier pactBopeHue NapSO4-10H,O
Ha 54,55-71,43 %, a Bo3meHCTBHE OTpHUIIA-
TEIbHOW MH(OPMALIUU MIPU TEX K€ YCIOBUSIX
3aMeJUIsIeT pacTBOpeHHe cyib(daTa HaTpHUs Ha
28,57-81,82 %.

Tabauya 2

OUB npu pactBopenun Na,SO4- 10H,O
B CTPYKTYPUPOBAHHON U HECTPYKTYPHUPOBAHHOU

BOJIE
CpaBauBaembie| MuUHUMAITBHBIH | MakcCUMaTbHBINA
BUJIBI DUB, % DUB, %
BO3JIEMCTBUS
o 154,55 +71,43
OTCYTCTBHUE
o 28,57 —81,82
OTCYTCTBHUE

Bubanorpapuyeckunii cnucok

BbiBoabI M HampasiieHHe JaJbHeHIIMX
ucciaenoBanuii. [IpoBeneHnbie nccaeqoBaHus
MO3BOJISAIOT CAEJNIATh CIAEAYIOIINE BBIBOIBI:

1. ILIOTHOCTH BOJBI YBEJIWYUBAETCS OT
BO3JCHCTBUS TOJIOKUTEIIBHOM U YMEHBIIAET-
Cs OT BO3JICHCTBUSI OTpHUIATEIBHOM HHGOP-
Mallu1 KaK BU3YaJIbHOW, TAK U 3BYKOBOM.

2. HampaBnenue W3MEHEHUS 3HAYCHUU
BSI3KOCTH 3aBHUCHUT OT BUJIa WH(DOPMAITMOHHO-
ro BO3JICUCTBUS.

3. BoznelicTBys pa3nuuHON HHpOpMAIHU-
el Ha CTPYKTYPY, MOXXHO OOWTHCS M3MEHE-
HUS CBOMCTB HE TOJBKO caMO¥ BOJIBI, HO H
MPUTOTOBJIEHHBIX C €€ TOMOUIBIO PACTBOPOB.

Takum oOpa3om, ucHoJib30BaHUE HUHEHOP-
MAI[MOHHOTO BO3JICUCTBHUSI OTKPBIBAET IYTh K
CO3/IAaHUIO0 BOJIHBIX CHCTEM C 3apaHee 3aJaH-
HBIMHM CBOMCTBaMHU M MapameTpaMH, YTO MO-
JKE€T OKa3aTbCsl OYEHb IOJIE3HBIM W HAWUTH
IIUPOKOE TPUMEHEHHUE BO MHOTHX 00JIaCTAX
MPOMBIIIEHHOCTH U HAPOJHOTO XO34MCTBA.

[TockospKy OJTHOM M3 BaXKHEHIIUX Xapak-
TEPUCTUK CTPYKTYpPbl KUJIKOCTH SBJISETCA
3IEKTPOINPOBOIHOCTD, JAIIBHEHIIINE HCCIEN0-
BaHMS MOTYT OBITh HANPABIICHBI HA N3YYCHHUE
3JEKTPONPOBOHOCTA PACTBOPOB, IPHUTOTOB-
JICHHBIX C HCHOJIb30BAHUEM CTPYKTYPHUPO-
BaHHOM BOJIbl, ITOJBEPraBIICICA BO3JEHCT-
BHUIO TOJIOKUTEIIBHON M OTPULIATEIbHON HH-
dbopmarum.
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PhD in Chemistry Smirnova I. V. (DonSTI SCEM, Alchevsk, LPR, kamerton_i@mail.ru)
RESEARCH ON THE PROPERTIES OF STRUCTURED WATER

The paper is devoted to studying the physicochemical properties of water subjected to various types
of informational effects. The research temperature dependence results are presented for the dissolution
time of some inorganic substances subjected by visual information impact. By the example of saturated
solution of Na,SO, - 10H,0 prepared on distilled water, the effect of information impact (EIl) was cal-
culated.

Key words: structured water, informational impact, visual information, sound information, dissolu-
tion time, temperature dependence, effect of informational impact (EII).
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OUEHKA KAYECTBA T'A30OHHbIX TPABOCTOEB r. AIIMEBCKA
C UCNOJIb3OBAHUEM CUCTEMbI LAWN MASTER

Paboma nocsswena paspabomxe memooda yuéma npoeKmueH020 NOKPbIMUSL PACMEHUI HA OCHOGe
UCnonv306anus pomoniowadok. Oyenka Yuémuoix 2a30HHbIX NIOUAOOK NOKA3AAA 8bICOKVIO MOYHOCTb

PaspabomanHoll cucmemvl yuéma.

Knrwouesvie cnosa: npoexmugnoe noxpvimue, y4émuas niowaoka, pomoniouwjaoka, 2a3oHHvle mpa-

8ocmou, oowasi 0eKopamugHOCHb.

IIpobdiema u eé cBfA3b ¢ HAYYHBIMM M
NnpakTHYecKUMu 3agadyamu. Ha ceromusim-
HUN JE€Hb OCTPOH MpoOjIeMOl COBPEMEHHBIX
TOPOJACKUX TEPPUTOPUHN SIBISIETCS CTPEMHU-
TEIFHOE YXYMAIIEHWE SKOJOTUYECKOW 00CTa-
HOBKH. Cpeau MHOXECTBAa CYIIECTBYIOIIUX
AKOJIOTUYECKHX TPOOJIEM COBPEMEHHBIX TO-
pPOJOB 0CcO00O€ BHUMAHHE YACIACTCS COKpa-
IIEHUIO IUIoImaaey 3eIEHRIX Hacaxknenuu. I1o
MPUYMHE YPE3MEPHOTO COJIEPKAHUS 3arpsi3-
HUTEJEH B OKPYXKAIOIIEH Cpele W HU3KOIO
IJIOJIOPOJIAS. TOPOJCKUX TIOYB TIPOUCXOJUT
Jerpajanus 3eN€HbIX HacaxAeHuu. Takum
o0pa3zoM, MOsBISETCS HEOOXOIUMOCTH BOC-
CTAQHOBJICHUSI COCTOSIHUSI W YBEJIHYCHHS KO-
JUYECTBA 3€JIEHBIX HacCaXKIeHU B ropose [1].

ITocranoBka 3agaum. B nocnennue rost
Hapsily C KYCTapHUKOBBIMH M JPEBECHO-
KYCTapHUKOBBIMH PACTCHUSIMH B TOPOJCKOM
03€JICHEHWH BCE AKTUBHEE HAXOJAT TMPUME-
HEHHE Pa3IUYHBIC BUJIBI Ta30HHBIX TPABOCTO-
eB. Mcnonp3oBanue ra3oHOB P 03€JICHEHUHT
MMEET Pl BECOMBIX MPEUMYIIECTB: BBICOKAs
CKOPOCTh POCTa, YCTOWYMBOCTh K MEXaHUYE-
CKUM TIOBPEKJEHHUSAM, YCTOMUMBAs KOPHEBas
CUCTEMa, HEMPUXOTINBOCTh U BBICOKAS JIEKO-
paTUBHOCTS [2].

[Ipy mpoBeneHUM OLICHKM KadecTBa I'a30H-
HBIX TPAaBOCTOEB HAUOOJIEE YaCTO MCIIOJIB3YeTCs
METO/MKa, pazpadoTanHas A. A. JlanteBbim [3].
JlaHHBII METOJT SBJISCTCS KOMIUIEKCHBIM U 0C-
TaTOYHO TPYHOEMKUM. ['a30HHBIM TpaBaMm JacT-
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Csl OLIGHKA IO TIOKA3areJisiM IMPOYKTHBHOCTH
noberoodpazoBanus (1o 6-0aUTLHOM MIKAJE), a
TaKXke OOIIEeH TEKOPATUBHOCTH (10 S-0abHOM
IKaJIe).

[IpoaykTUBHOCTH 1MOOETO0Opa30BaHUS OIl-
penensercs myTéM IMoicYeTa KOJINYecTBa T0-
GeroB Ha | M. J[JIs 9TOrO MOICYHTHIBACTCS
YHCI0 TIO0OETOB HAa ONPENCIEHHOM YYacTKe
(game Bcero 10x10 cm), mocne cepuu Takux
3aMEpOB BBIBOJUTCS CPEIAHSIS BETUYHHA H TIC-
peBouTcs Ha | M.

[TpoeKkTHBHOE TIOKPHITHE TIOYBBI TPABOCTOCM
OTIPEICTISICTCS. BU3YAILHO, TJISI CBEPXY BHU3
mox yrinoM 90° Ha TpaBoctoit. Omnpenernsior,
Kakasi 9acTh IUIONIAH ITOKPHITA TPABOCTOEM H
BBIPAKAIOT ATY BEJIMUYMHY B IIPOIICHTAX.

Bo Bpems moneBbIX HCCIEIOBAaHWNA JAHHBIN
MPOIIECC 3aHMMAET OOJIBIIION MPOMEKYTOK Bpe-
MEHH, OJJHAKO HEKOTOPHIC aBTOPHI YKa3bIBAIOT
Ha TO, YTO ONPEJICIICHHE MPOCKTUBHOTO TIOKPBI-
THSL MOXKET TIPOBOJIUTHLCS TIPH MTOMOIIA KOMITb-
IOTEPHBIX TMPeoOpa3oBaHM IIBETHOTO CHHUMKA
sipyca B TOPU30HTAIILHOM MPOEKINH [4].

Hcnonb3oBanue HMHPOPMALMOHHBIX TEXHO-
JIOTUH OIIEHKH TPOSKTHBHOTO TOKPHITHS Te000-
TAaHMIECKUX SIPYCOB IIO3BOJIICT CHU3HUTH Bpe-
MEHHBIC ¥ TPYJOBBIC 3aTPaThl Ha MPOIIECC OIICH-
KM, a TAKKE MTOBBICUTH TOYHOCTH 3aMEPOB [5].

Hamu nipemmoxeH criocod onpeeneHus mpo-
SKTHBHOTO TIOKPBITHS Ta30HHBIX TPABOCTOCB,
OCHOBaHHBII Ha ABTOMATHYCCKOM BBIJICJICHIH
KOHTYPOB PAacTCHUIA Ha IU(POBBIX CHUMKAX.
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B cBsi3u ¢ 3TUM HeJIBI0 Pa0OTHI SIBJISETCS
MIPOBEJIEHUE OLIEHKH KayecTBa CYIIECTBYIO-
KX B T'. AJTUEBCKE TPABOCTOEB C MCIIOJIbB30-
BaHHEM pa3pabOTaHHOW HamMu cuctembl Lawn
Master.

3aoauu uccnedosanus:

1. Ouenka nokaszaTeniell MPOIyKTUBHOCTU
1106eroo0pa3oBaHus U MPOEKTUBHOI'O MOKPHI-
THUS TA30HHBIX TPABOCTOEB I'. AJTUYEBCKA.

2. BuszyanbpHO€ omnpeneneHue MpoeKTUBHO-
rO TIOKPBITUS YYETHBIX TUIOMIAJA0K T'a30HHBIX
TPaBOCTOEB.

3. OnpeneneHne MPOSKTUBHOTO MOKPHITHS
YU€THBIX TUIOIIAZOK Ta30HHBIX TPAaBOCTOCB
pu oMoy cucreMsl Lawn Master.

4. YcranoBienue 3(pQPEeKTUBHOCTH CHUCTE-
Mbl Lawn Master Ha OCHOBaHUM ITOJYy4EHHBIX
TTAHHBIX.

Matepuajbl U MeTOABbI HCCIeT0BAHUIA.
OrneHrBaNM MPOCKTHBHOE TOKPBITHE U TIPO-
NYKTUBHOCTb 100€roo0pa3oBaHus YUETHBIX
IUIOUIAI0K Ta30HHBIX TPABOCTOEB, KOTOPHIE
ObUTH COPMUPOBAHBI HA TEPPUTOPUN KOPITY-
ca Ne 6 Jlonl'TY. Ha ocHOBaHHMH mOKa3aTenei
MIPOEKTUBHOTO MOKPHITUS U MPOJTYKTUBHOCTH
mo6erooOpa3oBaHusl BHIBOAMIM OOIIHIA MTOKa-
3aTellb Ka4ecTBa TPABOCTOEB [3].

[IpoaykTuBHOCTH MOOGEro0Opa3oBaHMs OII-
penersay myTéM ToJc4YEéra MoOeroB Ha IUIO-
maam 10x10 cM, mocne 4ero nosryd4eHHsbIH 1o-
Ka3aTeNb [epeBoId Ha 1 M”. 3amep mpoIyk-
THUBHOCTHU 1I00Eroo0pa3zoBaHusl MPOU3BOIMIH C
MSITHKPATHOW TIOBTOPHOCTBIO, M3 MOTYIEHHBIX
roKa3atesnieil BbIBOJIMIIOCH CPE/IHEE.

[TpoexTUBHOE TOKPBITHE TA30HHBIX TPABO-
CTOEB ONPEACTSUIA TMPH TIOMOIIU CHCTEMBI
Lawn Master.

Jlyig co3anus mporpamMmmbl ObUT UCTIOJIb30-
BaH fA3bIK NporpammupoBanus Python u 6u6-
nuoteka OpenCV.

OpenCV mnpenoctaBisieT OMOIMOTEKY HC-
XOIHOTO KOJIa, BKJIFOYAst OTKPBITHIE HCXOIHBIC
KOJIbI JUIsl 00pabOTKU N300paXeHHUsL.

[Tonmyuaemoe nzobpaxkenue rnpeodpasyercs
u3 popmara bgr B lab, Tak kak B 3TOM hopma-

26

TE€ TPOIIE BBIICIUTH TPAHHILy TA30HHOTO TIO-
KPBITHSI.

[locne 3Toro mo naHHOMY H300pa)KEHUIO
CO37aeTcs Macka MCXOJd U3 IMOA0O0paHHBIX
KO3(DPUIIMEHTOB, OMPEACIAIONINX pa3peiIeH-
HbI€ U 3alpeleHHbIe 00JaCTH U300paxKeHHUs.
[TopOupanuce 3t K03(hPUIMEHTHI C MOMO-
1IbI0 TpakOapoB, KOTOPbIE ObUIM CO3/1aHbI HC-
X0 U3 JaHHBIX TOM ke OMOIMOTEKN.

[Tocne co3manuss Macky Ha HEW PacCUMTHI-
BAaeTCs IMPOLIEHT pa3pelieHHbIX IUKCENeH,
KOTOPBIM BBIBOIUTCS Ha u300pakeHuu. [lns
0osee ynoOHOTO MOJI30BAHUS MPOTrpamMMOi
ObUTa co3JlaHa MpoCTasi KOMaHIHasl CTPOKa, B
KOTOPOH MOYKHO BKIIFOYHTH/OTKIIOYUTH Mac-
Ky, o0paboTarh apyroe m3o0pakeHHE H 3a-
BEPIIUTH pabOTy MPOTPaMMBI.

Jis tectupoBaHusl 3(PQPEKTUBHOCTH CO3-
JAHHOM MpOrpaMMbl HCIIOJIb30BaIK (poTorpa-
(UK Ta30HHBIX TPABOCTOEB C OTIBITHBIX y4acT-
koB Kadeapsl «Jkonoruu u BXJ» Houl'TV.
®dortorpadupoBaHre  y4€THBIX  IUIOLIAJIOK
MPOU3BOMIIOCH C BBICOTHI | M mox yr-
jgoM 90°. Takke TpaBOCTOSIM BHU3YaJIbHO Ja-
Bajach OIEHKA IPOEKTUBHOTO IOKPHITHS
(rpynmnoil u3 TpEX YeNOBEK, W3 MOKa3zaHUM
KOTOPBIX BBIBOJMJIOCH CPEIHEE), MOCIE YEro
TaHHBIE CPAaBHUBAINCH C TEMH, KOTOpBIE TIO-
Jy4eHbl Tocie 00paboTku u300pakKeHUW B
cucteme Lawn Master.

Ha pucynkax 1-4 mnpexacrasiensl ¢oto-
rpaduy UCCIEAYeMbIX YYETHBIX IUIOMIA0K
MapTEPHBIX Ta30HHBIX TPABOCTOEB.

PesyabTarbl uccienoBanmii. Pe3ynbraTsl
OLIEHKU Ka4yeCTBa ra30HHBIX TPABOCTOEB, pacIio-
JIOKEHHbIX Ha Tepputopun Koprmyca Ne6
Houl'TY, npusenenst B Tabmuue 1. B xone
OLICHKH OBUIO BBIABICHO, YTO Ha TEPPUTOPUU
KOpITyca pacIoJIOKEHO 3 TpyYMIbl TPaBOCTOEB
BBICIIIEr0 KayecTBa, 4 TPYIIbl TPaBOCTOEB OT-
JMYHOro KadyecTna. Tarke HaOMOAaINUCh TPaBO-
CTOM XOPOILIETr0 U MOCPEICTBEHHOIO KauecTBa.

PesynbeTaThl MccineoBaHUs MPOSKTHBHOTO
MOKPBITHS YYETHBIX IUIOIIAJOK Ta30HHBIX
TPaBOCTOEB IIPUBE/ICHBI B TA0IHIIE 2.
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Pucynok 3 Yuérnas mromranka Ne 3

Pucynok 4 Yuérnas miomanka Ne 4

Tabruya 1
[Toka3zaTenu UcCaenyeMbIX Ta30HHBIX TPABOCTOCB
Homep [IpoayxkTuBHOCTH Oo6mmas Ob6mmas ToKasareis
. mo0erooopa3oBaHus JIEKOPATUBHOCTh OIICHKA
y4ETHOM KauecTBa
KonuuectBo [IpoekTHOE KauecTBa
TUTOIIAIKH » | bamibl bannb TPaBOCTOEB
mo0eros, MIT/M HOKPBITHE TPaBOCTOsI
1 13800+136 6 85,6 % 4.5 27 OTIUYHBIH
2 14900+137 6 95,3 % 5 30 Briciiero xadyectna
3 15400+143 6 95,5 % 5 30 Beiciiero xadyectsa
4 11600+132 6 91,3 % 5 30 Beiciiero xadyectsa
5 12700+133 6 71,2 % 3,5 21 Xopommuit
6 12600+136 6 84,9 % 4.5 27 OTIUYHBIH
7 13500+138 6 86,1 % 4.5 27 OTIUYHBIH
8 14400+141 6 85,3 % 4.5 27 OTInYHBIH
9 6600 4 75,7 % 4 16 ITocpencrs.
Tabnuya 2 Kak Bumpo u3 TaOMMIBl BBIIIE, CHUCTEMA

BusyanbHas orieHKa U OlIEHKa B CUCTEME
Lawn Master mpoeKTUBHOT'O TOKPBITHUSI YUETHBIX
TJIOIIAIOK TA30HHBIX TPABOCTOEB

[IpoekTUBHOE OKPBHITUE YUETHBIX IJI0IAJI0K
No yuérnoii | Busyanwsnas | Onenka | PasHocTh
IIJIOIIAJKI OILICHKa cucremsl | Lawn Master

1 70 % 61 % 9%

2 80 % 76,2 % 3.8 %
3 80 % 77,9 % 2,1%
4 50 % 50,3 % 0,3 %

27

Lawn Master naér oLEeHKY IPOEKTUBHOIO TO-
KPBITHUSl Ta30HHBIX TPaBOCTOEB C OTJIMYHMEM B
0,3-9 % no cpaBHEHUIO C BU3yaJIbHOM OLIEHKOM.

BriBOABI:

1. Onlenka  IEKOPaATUBHOCTH  Ta30HHBIX
TPaBOCTOEB, PACIOJIOKEHHBIX Ha TEPPUTOPUHU
HouI'TY, nokaszana, 4To HCCIELyeMbI€ Tpa-
BOCTOU OTHOCSITCSI K IpYIIIIe TPAaBOCTOEB IO-
CPEICTBEHHOI0, XOPOLIEro, OTIUYHOTO U
BBICIIIETO KauecTBa.
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NOBBLILWEHWE 3®PEKTUBHOCTN CHMXEHUA NbINIEBLIX BbIBPOCOB
B ATMOC®EPHbIN BO3AYX HACEJIEHHbLIX MYHKTOB NMPU OOBbIYE YA
HA LWAXTAX JOHBACCA

Paboma nocsswena pazpabomxe u uccied08anuio HOBbIX CNOCOO08 CHUNCEHUSI Nblieodpasyroujel
CNOCOOHOCMU Y2OAbHBIX NIACTHO8 HPU UCTIOTb308AHUU HOBbIX GbICOKOIDOEKMUBHBIX PAOOUUX HCUOKO-
cmetl, 6 MOM Yuce U npu 6HeOPEHUU HUKOMEMNEPAMYPHO20 VELANCHEHUSL.

Knwouesvie cnosa: meman, MemanoHACLILEHHOCHb, HUSKOMEMNEPAMYPHOE VEIANCHEeHUe VeTs, Nbl-
Jneobpaszyrowas cnocooHocmb yeis, copoyust, meepoblii OUOKCUO YeAepood, XA0PUCTIbLIL HAMPULL.

IIpoGsiema M ee CBA3b ¢ HAYYHBIMH U
npakTudeckumu 3agadamu. OQHUM U3 OC-
HOBHBIX BPEJHBIX BEIICCTB AHTPOIIOTEHHOTO
MIPOUCXOKACHHUS SBJISICTCS MTPOMBIIIIICHHAS
MbUTh, KOTOPAsi HApSAy ¢ OKCHIIOM YIJepoja,
JTMOKCUJIOM CEphl M OKUCIIAMHU a30Ta JOMHUHHU-
pyer B atMochepHOM BO3[yXe HACEICHHBIX
MYHKTOB, MPWICTAIINUX K KPYIMHBIM IIPO-
MBIIUICHHBIM TPEIIPHUITHSIM W YTOJbHBIM
maxtaMm. Hambosiee CylmecTBEeHHBIMU HCTOY-
HUKaMU 3arpsi3HEeHUs] aTMOC(HEpHOTO BO3ayXa
SIBJISIIOTCS  TIPEANPUATHS  TETIODHEPTETUKH,
YIOJBHOW W METALTyPTHYE€CKON MPOMBIIII-
JIEHHOCTEH, KOTOpPBIE BBIOPACHIBAIOT OKOJIO
90 % oT MUPOBOI IMHUCCUU TBLIH.

VYronapHas MPOMBIIIJICHHOCTh Y KpanHbI SIB-
JISI€TCS OAHWM W3 OCHOBHBIX 3arpsi3HUATEICH
aTMOoC(epHOTo BO3ayXa MbUIbI0. OOBEMBI TIbI-
neBoit amuccun B Jlonbacce JOCTUTAIOT OKOJIO
20-30 u Oonee Teic. TOHH B roxa. Ha Jlyran-
mHe BeIOpochl mbuTH 3a mepuoa ¢ 2000 mo
2010 rr. xoneGamucy B mpeaenax ot 6,4 10
10,6 toIC. TOHH B roa. OCHOBHBIMH HCTOYHH-
KaM# BBIOPOCOB TIBUIM Ha YTOJBHBIX IIaxTax
SIBJISIFOTCSI TIOPOJTHBIE OTBAJIBI, KOTEJIbHBIC, HC-
TMOJIB3YIONINE B KAYE€CTBE TOIUIMBA yroJib, BEH-
TUJISIITUOHHBIE BHIOPOCHI M3 MIAXT, MTYHKTHI T10-
rpy3ku W meperpy3ku. HamOomee MOIIHBIM
HMCTOYHUKOM TIPY 3TOM SIBJISIFOTCSI TTOPOIHBIC
OTBAJIbI, HA JIOJIF0 KOTOPBIX MTPUXOAUTCS OKOJIO
MOJIOBUHBI BCEH IIAXTHOM MbLIU, MOCTYMNAr0-
meit B armocdepy. KonmyecTBo mbuim, BBIHO-
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CHUMOE€ M3 LIaXThl B aTMOC(EPy BEHTUIIALIUOH-
HBIMH IToTOKamu, nocruraer 10-15% Bcel
maxTHOM nblM. [Ipy 3TOM B 3TOM BN OTME-
YyaeTcsi TMOBBILIEHHOE COJIEpKAHUE MEIKUX
¢bpaxuuii pasmepom MeHee 10 MKM.
[IpumeHsieMple Ha IIaxTax METOAbI IO
CHIDKEHUIO BBIOPOCOB MBUIM B arMocdepy
(mpeABapUTENbHOE YBIAXXHEHHE  YrOJbHBIX
IJIaCTOB, OPOILEHUE HA BBIEMOYHBIX U MpO-
XOJUECKUX KOMOalHaX, TyMaHHO-BOJSHBIE
3aBEChl, IMOKPHITHE IOBEPXHOCTH MOPOIHBIX
OTBAJIOB IJIMHOW M JIpyrue) MO3BOJSIOT CHU-
3UTh KOJIMYECTBEHHbIE MOKA3aTEeNN IbLIEBBIX
BBIOpOCOB. OIHAKO KOHIICHTPAIMH TBLIN, pe-
THUCTpUpyeMble B aTMOC(EepHOM BO3JyXe Ha-
CEJIEHHBIX IIYHKTOB, MPUJIETalOIIUX K [IaXTaM,
MOKAa3bIBAIOT, YTO IIPEBBILIEHUE IPEIEIbHO-
nonyctumblx KoHHeHTpauud (ITAK) mo nbiam
Hepenko aocturaer 3Hadenwit 1,3-1,5 u 0o-
nee. CHmwxeHue KauecTBa aTMmocgepbl Iiax-
TEPCKUX HACEJIEHHbIX IYHKTOB JlyraHIIMHBI
[0 TMBUIEBOMY (DAKTOPY SBISIETCS CIEICTBHEM
MOBBIIIEHUsT 3a00JIeBaHMsl JKUTeNNel OoJe3Hs-
MH TBUJIEBOM ATHOJOTMM: ACTMOW, XpPOHWYeE-
CKUM OpOHXHUTOM U B JIOJTOCPOYHON MEPCIIeK-
THBE — PAKOM JierkuX. M3-3a BBICOKOTO cO-
JEpKaHUs MEJKUX (Qpakiuii B COCTaBE YTrojb-
HOW TBUIM KPOBb OBICTpEE CBOpAYMBAETCS U
IIEPEHOCUT MEHBILIE KHCIOPOJA, COKpaIaer
IIPUTOK KPOBU B MO3I, YTO CTAHOBUTCS MpH-
YUHOI BBICOKOTO KPOBEHOCHOTO JaBJICHMUS,
ApPUTMUH U CEPJCYHBIX MPUCTYIOB [1].
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IHocranoBka 3agauu. OnHuM U3 Haubo-
Jee BaXHBIX (DAaKTOPOB YroJBHBIX IIJIACTOB
SBIISICTCSI €70 METAHOHACBHIIEHHOCTh, YTO B
3HAYUTEIHHON MEpe CHIKAET BIIarOHACHIIIIe-
HUE YTOJIBHOTO MacchBa PabOYnMMH KUIKO-
cTsiMH. )i TIOBBIIICHUSI CMauYUBAEMOCTH YT-
7Sl WCHOJB3YIOT Pa3IMYHbIe TOBEPXHOCTHO-
aKTHBHBIC BEIIECTBA, YTO CIIOCOOCTBYET IIO-
BBIIIIEHUIO 3(()EKTUBHOCTH BIATrOHACHIIICHUS
YTOJIBHBIX TUTACTOB. Tak Kak METaH B JaHHBIX
YCIIOBHSIX HAXOJUTCSI B MTOPOBOM 00OBEME yT-
751 B CBOOOJHOM COCTOSIHUH, TO OH TIPETISITCT-
BYeT NMPOHWKHOBEHHIO HATHETAEMOW JKUIKO-
CTU B yBJIaXHsAEMbI MaccuB yrid. [loatomy
Uil OCBOOOXK/IEHUS IMOPOBOTO 00beMa yriis
OT METaHa, HEOOXOIUMO €ro IEepeBeCTH W3
CBOOOJHOI'O COCTOSIHUSL B COPOMPOBAHHOE.

B cBsi3H ¢ 3TUM yenvro HacTOAIIEH pabOTHI
SBWJIaCh pa3paboTka criocoda HU3KOTEMIIepa-
TYPHOTO HACHIIIEHUSI YrOJbHBIX IUIACTOB pa-
00YMMH KUJKOCTSIMH, YTO IO3BOJISIET OCBO-
00MTH TMOPOBOE TPOCTPAHCTBO JJIsi HarHe-
TaeMou pabouei KHUIKOCTH.

Obvekm uccnedoéanus — METAHOHACHI-
IICHHBIC YTOJbHBIE MJIACTHI C BEICOKUM YpPOB-
HEM TIBUICBBIICIICHUSI.

Ilpeomem uccnedosanus — 3aKOHOMEpP-
HOCTH PaCIpOCTPaHEHHS JKUIKOCTH B yroJlb-
HBIX IJJACTaX U CHWKEHHE MX TBUIE0Opa3yro-
el CIIOCOOHOCTH MPHU HU3KOTEMITEPATYPHOM
YBIIQ)KHEHUH.

3aoauu viccnenoBaHUs:

— pa3paboTKa U HCCIIeI0BaHUE PELENTYphl
pabounx KHUIKOCTEH Il HU3KOTEMIIepaTyp-
HOTO YBIIQ)KHEHUS;

— ONpeJeNieHHe ONTHMAJIbHOTO TeMIIepa-
TypHOTO pexuma st 3G(HEeKTUBHOTO COpO-
IIMOHHOTO CBSI3BIBAHHSI METaHA yTIIEM;

— onpeneneHue 3PGEKTUBHOCTH BIaroHa-
CBIIIICHUS YIJII HU3KOTEMIICPATYPHBIMHU KHJI-
KOCTSIMH TIO CPaBHEHHIO C TPaIUIIMOHHBIMH
CXEMaMH TPEIBAPUTEIBHOTO YBIAKHCHHUS.

Meronuka wucciaenopanusi. lccinenosa-
HUE COpOLMM MeTaHa YIJSIMH Pa3IUIHOTO
Metamopdusma. Ilapamerpsl HH3KOTEMIIEpa-
TypHOH 00paOOTKH YroJbHBIX IUIACTOB OCHO-
BEIBAIMCH HA TEOPETHUUECKUX pacyeTax C yde-
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TOM TEMIIepaTyphl U JaBIICHHUS OKPYKAIOIIETO
YTOJBHOT'O MaccuBa.

N3noxkenune marepuajia U ero pesyJibTa-
ThI. VccnenoBaHus MpoIeccoB HaArHETaHHS Pa-
Oouell KHUIKOCTU B YrOJIbHBIE IDIACTHI B pa3-
JWYHBIX PEKHUMaxX ITO3BOJIMIIA BBISIBUTH, UYTO
MPOIIECC HACBHIIICHUSI B TA30HOCHBIX YIIIIX
OOBIYHO PACCMATPHUBACTCS TOJIBKO JIMIIH B yC-
JIOBUSIX M30TEPMUYHOCTH. B peanbHbIX ke yc-
JIOBUSIX TEMIIEpaTypa HarHETAeMOW KHIKOCTH
PEIKO COBMANAET C TEMIIEpaTypoil YrojbHOIro
ruacta. Takast pa3HOCTh TEMIEpaTyp OKa3biBa-
€T BIMSHHAE HA COCTOSHHME METaHa B TMOpax H
TpEIIMHAX YIJISl, TIPHBOJUT K M3MEHEHHIO CTe-
MIEHW ero BIIaroHacelnieHus. BecbMa mHTEpec-
HBIM B 9TOM HAIIPaBJICHUH SIBIISICTCS BApUaHT,
KOT/Ia HarHeTaeMast JKUJIKOCTh UMEEeT TeMIIepa-
Typy HIDKE OKpPYXKArOIIET0 TOPHOTO MacCHBA.
[onwxkenHast TeMneparypa (JIrona BHI3bIBACT
CKaThe METaHa M CHOCOOCTBYET MPOHHKHOBE-
HUIO KMJKOCTH BIJIyOb YTOJIPHOTO ILIAacTa 3a
CUEeT YMEHBIICHHs MPOTHBOJABIICHUS METaHA.
B Ooree Menkux mopax W TpemWHAxX, B KOTO-
PBIX MOSIBUIACh BO3MOYKHOCTh MTPOHUKHOBEHHUS
KHJIKOCTH, BO3PACTACT KaIWUISIPHOE JIaBJICHUE.
3TO BBI3BIBACT JIOTIOJIHUTEIBFHOE CKaTHE MeTa-
Ha. YUUTHIBasg TOT ()aKT, YTO Yrojib SIBISETCS
XOpOIIMM COPOSHTOM ¥ MOTEHIMAIbHAs Ta30-
€MKOCTb €ro BbIlIe (PaKTUYECKON Ta30HOCHO-
CTH, TO YBEIMYCHHE BHYTPUKALIIPHOTO
TaBJieHHs1 OyJeT CriocoOCTBOBATH MOBBIIICHHUIO
copOLIMU COAEPIKAIIErocs B yriie B CBOOOIHOM
COCTOSIHMM MeTaHa. BeiencrBue 3Toro ra3oBoe
JIaBJICHHUE B TIOpax yIJIsl MOBBIMIACTCS HE3HAYH-
TEJIbHO, a A(P(PEKTUBHOCTb H30JIALUU B YIJe
MeTaHa, 00yCIIOBJIEHHAs! KaWUIIPHBIMU CHJIa-
MH, Bo3pacTaeT. Bee 3tu mpouecchl cocooct-
BYIOT JIOTIOJIHUTEIFHOMY TPOHHUKHOBEHUIO Ha-
THETaeMO# >KHUAKOCTH B MEJKHE TOPHI U Ka-
MIWUBIPBL, & CIIENOBATENBHO W CHIDKEHHUIO TThI-
neoOpasyromiel cnocobHoctu yrisi. Ucxons u3
BBIIIIE M3JIOKCHHOTO, ONPENETINM JIOTIOJTHHU-
TEJIbHOE BJIArOHACBILLIEHUE YIS, 00YCIOBJIEH-
HOE TIOHIKEHHWEM TEMIIepaTypbl MeTaHa HU3-
KOTEMIIEpaTypHbIM (PIIFOMIOM.

W3 ycnoBusi mpeKpanieHus MPOMUTKH Ka-
MLISIpa IMEEM:
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I'EO3KOJIOr st
B +P,-P =0, (D rae N; — 4KCI0 MOJIEKYJl METaHa, Haxo-
AMIUXCS B Ta30BOH (haze BHYTPU KaNMILIAPA;
rie P, — xamwuisipHoe naBieHue, lla; JUI ¢ pa,
K — nocrostanas boneimana, JIx/K.
F, — nasienue ot Hacoca, Ila; F, — nas- C y4eToM MOJTydeHHBIX 3HaueHud V], V4

JIeHue rasa B kanwuripe, Ila.
JlaBieHue raza B Kalujuigpe Ipu TeMiiepa-

Type 7] ¢ yderoMm aacopOLMM 4acTH MeTaHa

Ha MOBCPXHOCTH KaIIUJIJIApa MOXKET OBITEH 3a-
IIMCaHO B BUJIC

2

P=(h~Van) =0 REL @)

rae ¥} — o0beM KanuusIpa, 3aHAThIN CBO-
GOJHBIM METaHOM NpH Temmeparype Tj, M';
4

o1 — 00BbeM, 3aHUMaeMbIi afcOpOUPOBaH-

HBIMHM MOJIEKYJIAaMHM METaHa IIPU TEMIIEpaTy-
3. M .
pe I, M7 H — YHCJIO MOJICM MeTaHa, Ha-

XOJSIIIErocsi B Tra3000pa3HOM COCTOSIHUU;
R — razoBas noctostHHas, J[x/KMosb.

1
h=—nx’h, (3)
4
rae x — JUaMmerp Kanwumipa, M; [ —

JUIMHA Kalwuispa,
temmeparype 717, M.

3aHdATass MCTAHOM IIpU

m
u MIRTI BMECTO BbIpaXeHHUS (2) NOJTydrM

N, -K-T
P, = 1 . (6

1 N
Zﬂlel - I

[Ipu ToM ke AaBlieHUH, HO NPU MOHUKEH-
HOH TemmepaType ypaBHeHHUe (6) 3amuchiBa-
eTCsl B BUJE

N, -K-T
Pg: 2 2 , (7)

1 N
Zﬂlez 1-4-2 I

rae N, — 4uciIo MOJIEKYJ MeTaHa, HaXo-
IAIIUXCS B Ta30BOH (haze BHYTpH Kammuisipa
npu temuneparype T,(7, <T;); [, — nnuuHa
KanwuIpa, 3aHsATas METAaHOM IpU TeMIepa-
type T,,M; Ng, — 4HUCIO aicopOMpOBaH-
HBIX MOJICKYJI METaHa Ha IOBEPXHOCTH Ka-
UJUIApa npu Temneparype 75, /M7,

W3 Beipaskenuii (6) u (7) Haxoqum

Vaor = N1 -7 -1 -V, 4) P |1 4Ng -V,
Ny =22 | —nx? | 1-—212 || (8)
rae N, — 9HUCiIo aicopOUpOBaHHBIX MO- K |4 x
JeKyl MeTaHa Ha ITOBEPXHOCTH KamMJuIipa _
npu Temmneparype 77, 1/v?; Vo — obweM oa- N —ET lﬂle - 4NS2 ) )
HOM MOJIEKYJIbI METaHa, M. 2 K 2 4 2 )
ﬂRT1 :ﬂ RT, = N\KT;, (5) BbrunTtas u3 BbIpaxeHus (8) BbIpake-
M S Hue (9), nonyuyum
1 Pl 4Ng -V / 4Ng -V
Ny —-N, =—mx* 2| L P IR P R A (10)
4 K| T X 1, X

Tak kak o0lee YUCIO MOJIEKYJI METaHa B
Kaluuisipe HEM3MEHHO, TO MMEET MECTO pa-
BEHCTBO

N] +NS1 ‘ﬂ‘Xl] :N2 +NS2 ﬂle,(ll)

HIJIIN

Ny =Ny =mx(Ng b, =Ng ). (12)
CpaBnuBas Bblpakenus (10) u (12) nmns

[ 2
OTHOILUEHUS —=

[ 1
30BaHUH, NOJIYy4YUM

nocse HeOoIpImmMX mpeobpa-
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I’'EOBKO.JI0Tr sl
v (1 P, -V, P, -x neparype 7, oHa paBHa W, :(VJ,CZ +AV)/V,
- +
L, 5 K-T 4K - T (13) TO mojenus W, Ha W), noxydnm
! P-Vy) PB-x A
! st[l— 2 0]+ 2 X Wo Yoo #AV | AV g
K-T, 4K - T, W, Ve Ve
Ho Tak xak W,=W,+AW , TO BBIpaKe-
Hue (18) mpuHUMaeT cienyromui BUI
rne Al — nmomoNHUTENbHAs 9acTh Kalwl- W, AV
Js1pa, 3aHUMaeMasi )KMIKOCTBIO, M. 2= (19)
CnenoBarenbHO M Vg
lll _ (1 _ ?_l ]’ (15) rjae —1 — JOTOJHHUTEIBHBII OTHOCH-
1 1

C yuerom storo Belpaxenue (13) mpunu-
MaeT BH/

Ny [1=fe o], forx
Al KT ) 4K -T
2o- .(16)
h N [1-fe b0, ferx

20" k1,) 4K-T,

Hcnonw3yst mosyuenHoe Beipakenue (16),
HalijleM JOIOJHHUTEIBHLIM 00beM, 3aHSATHIN
¢ironioM B eAMHULE O00bEeMa YroJIbHOTO
MacCuBa MPU HATHETAHUH KUIKOCTH, UMECIO-
mel  TeMIeparypy  MeTaHOHACBIIIEHHOTO
YTOJIBHOTO IJ1acTa.

C yderom sTorOo B Metoauke [3], ucxonas
n3 00BEMHON BJIATOEMKOCTH YIS, KOTOpas
onpenensiercs o Gopmyne (17), mpoBeneHb
JATbHEUIITNE WCCIIC0OBAHMS, HaIPaBIICHHBIC
Ha YCTAaHOBJICHHUE JIOTIOJTHUTEIBHOTO MPUPOC-
Ta BJIA)KHOCTH METAaHOHOCHOTO YIJISI OT pas-
HOCTH TEMIIEpaTyp MEXJIy YTrOJbHBIM IIa-
CTOM ¥ (IIFOUIOM

TCJ'IBHBII\/’I HpI/IpOCT CO)Iep)KaHI/ISI KUIOIKOCTHU B
eauHuIe 00beMa yTJisl.

V()ICI = Vov - I/] N (20)

rae V., — o0beM HOpBI YU pa3MepoM X ,
3aHATBINA JKUIKOCTBIO IIpU Temmeparype 77, M
Vo
HATHETAHIS JKIIKOCTH, M’ Vi — o6bem mopbl

M.

00BEM TIOPHI YISl pa3MepoM x 10 Havasia

YT, 3aHATHIA METAHOM IIPY JaBJICHUH P, ,

W3 pasencrBa Ry -V, =P, -V}, cipaBen-
BOM IIpH 1] = const , NOJy4aeM

P
Vo=—=M.
B

rae Py — JaBiIeHHe METaHa B IOPE yIJIs

1)

JIo Hadana Harueranwus, Ila.
[loacraBnsiss BelpaxkeHue (21) B BbIpaxe-
Hue (20), nonyyaem
J

P

Ve, :V{Fe—l
0

(22)

W=V,1V, (17)  cnepoBatensho, JOMONHATENBHBI IPUPOCT
rae V,. — 00beM KHUIKOCTH, 3alOJIHAK-  BIAKHOCTH B yIJIE COCTABUT
meit o6paser, M>; ¥ — o6beM 06pasia mo- AW AV P, | ”
3 Al - N
pobl (yrist), M. W, v, \ P, (23)
Ecnu npu temnepatype T BiIaroemMkocTtb
yris cocrabisna W, = (VJ,Cl )/ V', a npu Tem- Taxnm o6pazom,
P X
AW (P NS'(l_;(IJ/?]UIIZXT
27 21 1- i 1 (24)
mo A PV,), Px
Ng |1- +
2 K-T) 4K-T,
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3aBUCUMOCTb OTHOCHUTEIBHOTO MPHUPOCTa
BJI&KHOCTM METAaHOHACBIIIEHHOTO YT OT
Pa3HOCTH TEMIIEpAaTyp MEXKIy YIrOJIbHBIM
IIJJACTOM M HAarHeTaeMoOW B HEro JKUIKOCTHU
npuBeaeHa Ha pucyHke 1. I1pu sTom ObLa B34T
WHTEpBaJ TeMIeparyp 290-330 K,

Vy=33510"" v, ¥=5-107 m. TIlpuse-

JIeHHasl Ha pPUCYHKE | 3aBHCHMOCTb XOPOLIO
ANIIPOKCUMHUPYETCsI BBIPAKEHUEM

AW =W -52-107 -AT . (25)

Ananu3 npuBeJeHHON Ha pUCyHKe 1 3aBu-
CHMOCTH TIOKa3bIBACT, YTO TPH CO3JAHUH
Pa3HOCTH TEMIIEPAaTyp MEXIY T'a30HACHIIICH-
HBIM YTOJBHBIM IUTACTOM M HarHeTaeMou
&uakocTbio B npeaenax 30—40 °C moxHO J10-
CTHYb JIOTIOJTHHUTEIILHOTO BJIArOHACKHIIICHHS
yrias Ha 20-25 % u 6onee.

DTO B CBOIO OdYepenp OyneT CrocoOCTBO-
BaTh CHIDKCHHUIO ThLICOOpa3yromend crnocoo-
HOCTH YTJISl TIPH TIPEABAPUTEIILHOM YBIaXKHE-
HUM METAaHOHOCHBIX YTOJIBHBIX TIACTOB.

B cooTBercTBUM C YCTaHOBJIEHHBIM IIpeJie-
JIOM Pa3HOCTH TEMIIEpaTyp MEXKIy Tra30Hachl-
[ICHHBIM YTOJIbHBIM TUIACTOM W HAarHEeTaeMbIM
dmronziom (3040 °C) Obin pazpabotan crocod
MPE/IBAPUTEIFHOTO  YBIAKHEHHUSI BBICOKOT'Aa30-
HOCHOTO YTOJIBHOTO IIIacTa, B KOTOPOM pado-
YYIO )KUAKOCTH TIepe] HArHETaHUEM B YT OJIBHBIN
mIacT Heooxomumo oxiaxaars a0 0 °C [3].
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Pucynok 1 3aBucCHMOCTb PUPOCTa CONEPIKAHUS
BJIAKHOCTH B €IMHUIIE 00BbEeMa yIJId OT pa3HOCTH
TeMIepaTypbl MKy YTOJIbHBIM MacCHBOM H
HarHeTaeMoi HU3KOTEMIIEPATyPHOH )KUIKOCTBIO

Henocrarkom 3toro crnocoba siBisercs He-
00XOJTMMOCTb CO3/[aHUsI B LITPEKax CleLUalb-
HBIX KaMep BO BMEIIAIOIIMX [OpOJiaxX U YIisx
JUISL pa3MEILEHNUs B HUX XOJOAWIbHBIX MaIlUH
(arperatoB), KOTOpPBIE TOJDKHBI OXJIAXKIATh Pa-
004yI0 KHUJKOCTb MEpEe]] HarHETaHUEM B ILIacT
1o temriepatypsl 0 °C. DTO NPUBOIUT K 3HAYM-
TEJIbHBIM  JIONIOJTHUTENIbHBIM  SKOHOMHYECKHM
3aTpaTaM, 4TO B CBOIO ouepenb OyAeT IMOBbI-
marh ce0ECTOMMOCTD JOOBIBAEMOTO YIJIsl.

JIaHHBIIT HENOCTaTOK YCTPAHSAETCS IIyTEM
HarHeTaHusi B T'a30HOCHBIE YrOJIbHbIE IUIACTHI
pabounx »x)unkocrei, pazpadoranubix B JloHI -
TVY. D10 nocturaercst myreM CMEIIMBAaHUS pe-
LENTYPHBIX UHTPEUEHTOB C BOJIOW, B PE3yb-
TaTe 4Yero IOC/Ie CMEIIMBaHUs TeMIepaTypa
¢dmonna Oymer mocrurath +1...—3 °C [4]. Tlpu
3TOM >KHMJIKOCTh IPU OTPULIATENIBHBIX TEMIIe-
parypax He TepseT CBOEH MOJBHXHOCTHU. Pe-
LenTypa pa3pabOTaHHBIX PabOYMX KUIKO-
cTel mpuBeeHa B Tabsmiie 1.

UccrnenoBanne maHHBIX PabOUMX IKUIAKO-
CTell Il HU3KOTEMIIEPAaTypHOI'O YBJIAKHEHUS
poBouiIock Ha pazne maxt JJonbacca («Kom-
mynuct-HoBas», TIO «lllaxTrepckanTpaiuTy,
mM. Kammamnaa, wM. Ckoumnckoro 110 «Jlo-
Helkyroyib», M. Mewxkunckoro 110 «Ilepso-
Maickyroiiby). Pe3ynpTaThl MpoOBEIEHHBIX HC-
CJICIOBaHUI TOKa3aJd, 4YTO MCHOJIb30BaHHE
pabouMX KUAKOCTEN ¢ NPUBEACHHON pelenTy-
poi MO3BOJISIET CHU3UTH MbLIEOOPA3YIOLIYIO
CIIOCOOHOCTh METAaHOHACBIILEHHBIX YTOJbHBIX
wactoB Ha 67-75 % 1O CpaBHEHHMIO C HEYB-
Ja)KHEHHBIM yriieM U Ha 17-35 % mno cpaBHe-
HUIO C YBJIQKHEHHBIM YIJIEM I10 TPaJULIMOHHOM
texnonornn. Ha maxrax «Kommynucr-HoBas»
U UM. MEHXHUHCKOrO HCIBITBIBAIUCH CO-
craB Ne 1 i coctaB Ne 2 cOOTBETCTBEHHO, a Ha
maxrax uM. CkounHckoro u uM. Kannuaa —
coctaB Ne 3.

[Ipu 3TOM B OUMCTHBIX BBIPAOOTKaX LIAXT
«Kommynucr-HoBasiy,  um. Kaniuanna u
UM. MEeH)XHUHCKOTO, TI/Ie HU3KOTEMIIepaTyp-
HOE YBIQ)XHEHHE OCYILIECTBJISUIOCH Ha IpO-
TSOKEHUU JUIMTEIBLHOTO BpPEMEHH, ObLla BO3-
MOXXHOCTh HETPEPHIBHOTO IPOBEICHUS HC-
clIeIOBaHMI B TedeHue roga u oosee. Coort-
BETCTBEHHO IO IUIacTaM g, 4 u k> GbLIO
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YCTAHOBJICHO, YTO Y/ICIbHOE MBLICBBIICIICHHIE
W3 HHUX OBUIO CHIDKEHO, COOTBETCTBEHHO, C
1860 r/t no 558,3 r/t, T0 ecth Ha 70 %; co
137 v/t 1o 92 r/1, T0 ecthb Ha 67 %; ¢ 1090 r/T
1o 283,4 r/t, To ectb Ha 75 %. C y4eTom 3T0-
ro roJIOBOW BBIOPOC MbUIM B aTMOC(EpHBIit
BO3JIyX 33 OTYETHBIH TOJ[ C YrOJIBHOTO IjIa-
cra g," cocraBui 16510 1/ron, a B mpeabiay-
IIeM ToJy, KOT/Ia MCIOJIb30BaJIOCh TPAIHIIH-
OHHOE TIPEJBAPHUTEIHLHOC YBIAKHCHHE yrOJb-
HOTO IIIacTa, 3TO KOJIMYECTBO JOCTHTAJIO
25400 1/roxn. Tlo mnacty /4 TOIOBOM BBIOpOC
neutk goctur 3650 1/roa, a B mpeablayIeM
rogy — 5800 t/rox. Io mmacty k> romoBoii

BBIOPOC IBLIM B aTMOC(EPHBIN BO3IyX COCTa-
B B oTyeTHOM Tony 8400 1/TON, a B pe/sI-
nymeM — 11650 1/ron. Takum o6pazom, 3¢-
(hEeKTUBHOCTb CHUXEHUS BHIOPOCOB YTOJIbHOMN
nbin Ha 1maxre «Kommynuct-HoBas» moc-
turna 35 %, Ha maxte uM. Kammaupa —
28 %, a wa maxre uM. MEHXHHCKOTO —
37 % mno cpaBHEHHUIO C YpOBHEM BBHIOPOCOB
MpEeABIIYIIEr0o Troja. IJTO COOTBETCTBYET
CHUKEHHUIO TOJOBBIX BHIOPOCOB B atMochepy
nmo  maxre  «Kommynucr-HoBas»  Ha
8890 t/ron, mo maxte wuM.KamnnuHa wHa
3250 t/ron, a mo maxre WM. MEHKHHCKOTO
Ha 2015 1/ron.

Tabruya 1
Pertentypa pabounx >kHUAKOCTEH ISl HU3KOTEMIIEPATYPHOrO YBIAKHEHHS YTOJbHBIX IIACTOB
HHurpenvents Conepxanue, Mac., % Hcxonnas temmeparypa, °C
CoctaB 1t cMaurBaHusl yroiabHOU b No 1
Cuntanon JIC-10 0,05-0,30
XJIOpUCTHI aMMOHHN 1520 +1...-1°C
Bona OCTaIbHOC
CocTaB st cMauMBaHMsI YToiabHOU bl No 2
JvsTaHonaMuIbl CHHTETHYSCKHIX 0,1-0,3
xupHBIX KuciotT ¢ppakauu Co—Ci; 5 _30C
YTIneKkuciplil HaTpui 15-18 o
Bona OCTalIbHOC
CocTtaB it cMaunBaHusI yroinbHOU Ut No 3
XOpUCTBIA HATPUI 2,5-4,0
TBepapiii TUOKCHA yTiIepoaa 8-10 +1...—-1°C
Bona OCTalIbHOC

Ha maxre wM. CKOYHMHCKOTO HCCIIEI0Ba-
HUS [0 CHIDKEHUIO YIIEIBHOTO IBLIEBBIIEIE-
Hus (TbUIe00pasyrouieil crnocoOHOCTH HU3KO-
TeMIepaTypPHBIMH KHUJIKOCTSIMH) MO TEXHUYE-
CKUM TPUYHHAM IMPOBOJWIMCH HEPETYISIPHO,
U3-3a 4Yero He yAajoCh IMOJY4YUTh JAOCTOBEp-
HBIX JaHHBIX OoJiee ueM 3a 3—4 mecsua.

BbiBoAbl U HampaBlieHHe AAJIbHeHIINX
ucciaenoBanui. IIpoBeneHHbIE HaTypHbIE
UCCIIEIOBAHUS MO3BOJIWIM CJENaTh CIIETYIO-
M€ BBIBO/IBI:

. IlomyyenHass oSMnMpHyeckas 3aBUCH-
MOCTh TIO3BOJISICT OIPENEIIUTh CHIDKEHHE
YACIBHOTO TBUIEBBIACICHUS (TBIIIC00pasyro-
el cnocoGHOCTH) YroJIbHBIX IUIACTOB B 3a-
BHCHUMOCTH OT Pa3HOCTH TEMIIEPATyp MEXIY
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ra30HOCHBIM YTOJIbHBIM MAacCHBOM U HH3KO-
TEMIIEPaTYPHbBIM (IIIOHIOM.

2. IIpoBENEHHBIMM IIAXTHBIMHA HCCIIEI0BA-
HUSIMM ~ YCT@HOBJIEHO, 4YTO HCIIOJIb30BaHUE
[peAIaraeMbIX peLenTyp pabouux >KUAKOCTEH,
HarHeTaeMbIX B YrOJIbHBIN IIACT, MO3BOJISIET
MOJYYUTh JIO HAarHETaHUS WX B MACCHUB YIJIs
Temreparypy B npenenax +1...—3 °C, obecne-
YUBAIOUIYI0 Pa3HUIy MexAy QIIIOHIOM U
YroJbHBIM M1acToM Ha ypoBHe 30-35 °C, uto
IpU CpelHel TemmepaType YIJid Ha HbIHEI-
Hux rayounax (700-800 m) oTtpaboTku Me-
CTOPOXKICHHUM BECbMa PEAJIBHO.

3. lllaxTHBIMU HCCIEIOBAHUSMU YCTaHOB-
JIEHO CHUYKEHHE BBIOPOCOB IIAXTHOM IIBbLIH,
MOCTYHAIOIIEH U3 OYUCTHBIX 3a00€B ra30HOC-



Oronoauueckuii eecmuux Jonbacca 2021. Ne 1

T'EOBKOJIOrus

HBIX YTOJIBHBIX TUIACTOB Yepe3 CeTh TOPHBIX 3YeTCS 3a CUeT HMCKIIOYeHHUS HEOOXOJMMOCTH
BBIpAa0OTOK B arMOC(epHBI BO3AyX, Ha CO3JAHUS KaMep Ha IITPEKaxX BO BMEIIAFOIIHX
ypoBHe 28-37 % TO CpaBHEHHIO C TPAAWLM- TIOPOJAX M YIJISX JJII PACHOJIOKEHUS B HHUX
OHHBIM TIPEJABAPUTEIFHBIM  YBIAXHEHHEM  XOJOWIBHBIX YCTAHOBOK U PA0OTHI MX CAMUX.
YTOJBHBIX IJIACTOB. JlanpHeimue wuccienoBanus OyayT Ha-

4. B nocrynaromieii B arMoc(epHblii BO3-  IpaBJIeHbl Ha pa3pabOTKy pelenTypbl HOBBIX
IyX TIBUIA OBIJIO YCTAHOBJICHO TOBBINICHHOE pabOYMX IKUAKOCTEH, KOTOPBIE JIOJIKHBI
COJIepKaHUe MEIKOJUCIIEPCHON TbUIM, pa3- HWMETh HAa4YalbHYI0 TeMIepaTypy mepel Ha-
MepoM meHee 10 mxm. Ha ypoBue 17-37 % rHeTanueMm B yroJibHbII IUIACT Ha YpPOBHE
OT 00IIeH MacChl IbLIH. —5...—10 °C, 410 IO3BOJIUT elle 0oJiee 3HAUH-

5. Pa3paOotansblii crnoco® ob6namaeT 3KO-  TEJNbHO CHHU3UTh BBIOPOCHI IIAXTHOM IBLUIN B
HOMUYECKOH 3(P(PEeKTUBHOCTHIO, KOTOpast 00pa-  aTMOc(EepHbIN BO3AYX.
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EFFICIENCY INCREASE FOR REDUCING DUST EMISSIONS INTO ATMOSPHERE OF
POPULATED LOCALITIES CONSIDERING COAL MINING AT DONBASS MINES
The work is devoted to development and research of new ways to reduce the dust-forming ability of
coal layers when using new highly efficient working liquids and implementing low-temperature wetting.
Key words: low-temperature wetting of coal, methane, sorption, methane saturation, dust-forming
ability of coal, sodium chloride, solid carbon dioxide.
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k.m.u. Jleeuenxo 3. I1.,
k.m.u. Jleguenxo O. A.,
Muxanvan /. B.

(Aoul'TH, 2. Anuesck, JIHP)

SKOJTOMMYECKUE ACMNEKTbI NEPEPABOTKN OTXOO0OB PE3UHbI
METOAOM TEPMOOECTPYKLUN

Paboma nocesuena evisgnenuio nusHus 8peOHbIX (PAKMOPOE HA OKPYAHCAIOUIO CPEOY 8 VCI0GUSIX
NPOMBIUAEHHOU 0eSMETbHOCIU NPEONPUSIMUSL N0 NEPEPAbOmKe Pe3uHOCOOEPHCAUUX OX0008 MEMOOOM
mepmoodecmpykyuu. IIpedcmasnenvl 6u0bl nepepabamvi8aembix Omxo008 U 6blOPOCLL NPEONPUSINUSL.

Knwouesvie ciosa: omxoovl pesunnl, nepepabomxa, mepmooecmpyKkyus, 6bl0pOCsl, UCTHOYHUKU 3d-

2pA3HEHUs, OKpYJcalouas cpeoa.

IIpoGsiiema M ee CBA3b ¢ HAYYHBIMH U
NpaKTHYeCKUMHU 3anayamMm. B Hacrosiee
BpeMsl OJHUM U3 CaMbIX IUIAYEBHBIX pPe3YyIib-
TaTOB AHTPOIIOT€HHOM NIEeATEIBHOCTH YelloBe-
Ka sBisiercs oOpa3oBaHUE OTXOJIOB, U, B
YaCTHOCTH, OTCIYKMBIIMX CBOH CPOK IOJIH-
MEpPHBIX U PE3UHOTEXHUUECKUX u3aenuit [1].

JIMHAMHUYHBIM POCT mHapka aBTOMOOMIIEH
BO BCEX CTpaHax MPUBOIUT K MOCTOSHHOMY
HAKOIUICHUIO H3HOIIEHHBIX aBTOMOOMJIbHBIX
muH. [1o 1aHHBIM €BpPONENCKON accoluanuu
nepepaboOTYMKOB IIMH, OOIIEMUPOBBIE 3a-
[achl U3HOUIEHHBIX MOKPBIIIEK OLIEHUBAIOTCS
B 25 MJIH TOHH IPHU €XKErOJHOM IPUPOCTE HE
MeHee 7 MuH TOHH. Ha eBpornelickue cTpaHsl
MPUXOAUTCA OKOJIO 2 MJIH TOHH. M3 3TOrO
KOJIMYECTBA B MHUPE TOJIbKO 23 % MOKpHBILIEK
HaxoIAT TpuUMeHeHue, a octasmmecs 77 %
MOCTOSTHHO HakaruBaroTcs [2]. [Ipobrnema
nepepaboTKU M YTWIM3ALUU IIHH SIBISIETCS
aKTyaJbHOM U JuIs Hawel PecryOmuku.

Beimenmme u3 sKcrutyaTallM W3HOIIECH-
HbI€ aBTOLUMHBI SBJSIOTCS MUCTOYHUKOM JUIH-
TEIBHOTO 3arpsi3HEHUS] OKPY)Karolled cpeibl
110 MHOTHUM NpUuYrHaM [3], a *MEHHO:

— He MOJBEeprarTcs OHOJOTUYECKOMY pa3-
PYLIEHUIO (CPOK pa3joXKEHUS MOKPHIIIKU B
3emiie cocrasisieT Oosee 100 ner);

— OTHEOTaCHBI, B Clly4yae BO3TOpPaHUS BbI-
NENA0T 00JbIIOE KOJUYECTBO BPEAHBIX TOK-
CUYHBIX BelIeCTB (IUPEH, (EHAHTPEH, aHTpa-
1eH (KaHmeporeH), (GayopaHTeH, a TaKke B
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3aBHCHMOCTH OT YCIIOBUH TopeHus — Hadra-
JIUH (KaHIeporeH), 2-MeTmiHadTanus, oude-
HuJ, aneHadTwieH (KaHieporeH), QuyopeH
(kaHueporen), areHadTeH (KaHIEPOTEH),
OeH3aHTpalleH, Xpu3eH (KaHIeporeH), OeH3a-
nupeH (0cob0 onacHbId KaHIEPOTeH), NUOeH-
3aHTpaneH). [loxkapoonmacHOCTh XapakTepH-
3yeTcsi IMPOJOJKUTEIBHOCTBIO, TPYAHOCTHIO
TYIICHHS, CHJIBLHOW 3arpsA3HEHHOCTBHIO aTMO-
cepHOro BO3yxa, M0YB, FPYHTOBBIX BOJI;

— SIBJIIFOTCSL MJICANTbHBIM MECTOM JUISL pa3-
MHOJKEHHSI KPOBOCOCYIIMX HACEKOMBIX, TPHI-
3YHOB U CITy’KaT HCTOYHHUKOM WHQEKITHOHHBIX
3a00JIEBaHHI;

— KOHTAKT aBTOIOKPHIMIEK C MPHUPOTHBIMHU
OCaJIKaMH ¥ TPYHTOBBIMH BOJAMH COTIPOBOXK-
JaeTCsl BEIMBIBAHUEM psila TOKCHYHBIX Opra-
HUYECKUX COCNVWHEHW: MU(EeHUIaMHUHA, -
Oyruidranarta, peHaHTpEHA U JPYTUX, KOTO-
pBIe MOMAJAl0T B MTOYBY M MUTPHUPYIOT 110 BO-
JIOTOKaM Ha OOJIBIINE PACCTOSHHUSL.

Heabio ganHOW pabOTHI SBISIETCS IKOJIO-
THYECKasi OICHKA BIUSHHS HAa OKPYKAIOUIYIO
cpeny MpeAanpHsITHS 10 TIepepadOTKe PEe3UHO-
COZIEpKAIUX OTXOJOB METOJIOM TepMO/Ie-
CTPYKIIUH.

OO0beKT Hccie 0BaHUsA — JIEATEIBHOCTD
npeanpustusi OO0  «Ykppocpecypcb» 10
nepepadOTKe N3HOMIEHHBIX aBTOITOKPHIIIEK.

IIpeaver ucciegoBaHUsi — DKOJOTHYE-
CKUIl aHaNH3 TpoIliecca mepepadoTKU PEe3UHBI
METOJIOM TEPMOJIECTPYKIINH.
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Metoauka wucciaeqoBaHusl. AHaTUTHYC-
CKO€ YCTAaHOBJICHWE BIUSHUS WCTOYHUKOB
o0pa3oBaHUs BPEIHBIX (PAKTOPOB TPEIIPHSI-
U «YKppocpecypebl» 1Mo nepepaboTke aB-
TOMOOWJIBHBIX IIIMH HA OKPYXKAIOIIYIO CPETy.

N3n0:xeHune MaTtepuaia u ero pe3yJbra-
Thl. [Ipemmpustue OO0  «Yxppocpecyp-
cel» [4] Havano cBoro padoty B 2015 1. OHO
HAXOJHTCS B FOr0-BOCTOYHOM 4acTu T. Jlyran-
cka (puc. 1) u rpaHUYUT B CEBEPHOM YaCTH C
MIPOU3BOJICTBEHHBIMU TEPPUTOPHUSMH, B BO-
CTOYHOM 4YacCTH CO CKJIaJlaMH, C [ora U 3amaja
co crpoutenbHOM ©Oazort Ne 5. bmwxkaitmme
JKUJIbIE JOMa Haxoarcs Ha paccrositauu 700 m
OT TPAHHMIIBI TEPPUTOPUHN TIPSTPHUSITHSL.

00O «Yxppocpecypcbl» 3aHUMAETCS TIe-
pepaboTKOM PE3MHOTEXHUYECKUX OTXOJOB, a
UMEHHO OTCIYXHUBIIUX CBOM CpPOK aBTOMO-
OMJIBHBIX TTOKPHITIICK.

B momemieHnn 3ampoeKTHpPOBAaHO pa3Me-
IeHrue 000pyIOBaHUS TIIABHOTO TepepadaThl-
BAIOIIETO MOJYJIS IO IepepadoOTKe PE3MHOBBIX
IIIMH — JIMHUY JIJIS JTIOOBIX THUTIOB IITUH aHAJIOT
JITTII-600, MIPOU3BOIUTEIIBHOCTHIO o
600 kr/4, MakcUMaJbHbI BHYTPEHHHUH IHa-
MeTp nepepadarsiBaeMbix muH 1500 M.

B pesynbraTe paGoThl 000pymIOBaHMS IS
nepepadOTKH IIMH Ha BBIXOJE IOJIydaeTcs
pEe3WHOBasT KPOIIKA, TEKCTHJIBHBIA W MeTal-
nuyeckuit kopn (tadm. 1).
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CocraB oOopynoBaHus Ui NepepabOTKU
[IMH ¥ TIPOU3BO/ICTBA KPOUTKH BKITFOUALT:

1. I'pynity uzmenpueHus:

— CTaHOK JUTsl yAaJeHust O0OpPTOBOTO KOJIbIIA
(BBIpE3aTesh MoCaJOYHOTO KOJIbIA);

— CTaHOK, 00ecIeunBarOIUii Hape3Ky IO-
Joc (pa3pesaTelib KOJIblla Ha JICHTHI);

— CTaHOK, 00ecCreunBaIOmui Hape3Ky 3a-
rOTOBOK (YMIICOB) (Hape3aTesb JICHTHI Ha 3a-
TOTOBKH);

— CTAaHOK, OO0ECTIeYNBAIOIINN OT/IEICHUE
METaJUIOKOpJa (BBDKAMATENh T0CAJ0YHOTO
KOJIbIIA);

— U3MEJIbYNTENb (OCHOBHOW MCTHpPAIOIIMMA
arperat BaJIbIIbl WJIA LIPEEP).

2. I'pynty cenapanuu:

— MarHUTHBINA cemaparop (B COCTaBe UCTH-
paromiero KomIuiekca). Ymcrora OYMCTKU:
99-99.,8 %;

— KOMIDIEKC TTHEBMOCETIApAIliH, COCTOSIIIHIA
13 ITHEBMOCEMAPAIOHHOW MAalIWHbI, IUKIOHA,
BEHTWJISITOpA BBICOKOTO JaBJICHHS, (QHIBTPA,
CHCTEMBI TTHEBMOTPAHCIIOPTHPOBKU M ITyJIbTa
yIpaBJieHHs (BO3IYIIHBIN cernaparop);

— BUOpocHUTO TIpy0Oil OUUCTKHU (B cOCTaBe
HCTHPAIOIIETO KOMIUICKCA);

— BUOPOCUTO TOHKOW OYMCTKU (B COCTaBe
HCTUPAIOLEr0 KOMILIEKCA).

3. 'pynny TpaHCHOPTUPOBAHUS:

— JICHTOYHBIM TpaHCHOpTEp (TpaHCIOPTEp
BO3BpaTa HeKOHIUIIMOHHOHN KPOIIIKH);

— KOBILIOBBIN TpaHcropTep (TpaHCIOPTEp
M0JIa4X KPOIITKU Ha MarHUTHBIA cenapaTop);

— IITHEKOBBIN TpaHCIoOpTep (TpaHCIOPTEp
TOTOBOM MTPOTIYKITHHN).

ABTOIIMHBI Pa3/IENIbIBAIOT HA KYCKU C TIOMO-
IIBI0 MEXaHMYECKOTO HMHCTPYMEHTA, IIepeKIia-
TBIBAIOT B KOP3WHBI JUIs TIHpoii3a. B peakrop
MIMPOJTH3a KOP3UHBI 3arPYKAIOT Yepe3 BEPXHIOK
KPBIIIKY C TIOMOIIBIO KpaHa MOCTOBOTO JJICK-
TPUYECKOTO TIPY TEMIIEpaType B armapare He
menee 75-100 °C. [ocne 3aKpbITHSs YIITIOTHEHUS
KPBIIIKK PEAKTOpa TPOU3BOAUTCS KOHTPOJb
TepPMETHYHOCTH YCTaHOBKHU. Temrieparypa B ari-
rapare IOJUIep)KHBAeTCS Ha YPOBHE, KOTOPBIN
oOecrieunBaer padoOTy KOHAEHCATOpa KHUIIKUAX
MPOAYKTOB mHpoin3a Oe3 meperpy3ku. Jlms
OXJIAKIECHUS XOJIOIMITBHUKA-KOH ICHCATOpa
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MIPeAyCMOTpEHa 3aMKHYyTasi 000pOTHasi cUcTeMa
BOJIOCHAOXKEHHUSI C OXJIKICHUEM Ha TpaJUpHE.
Jlns oxnakJaeHus annapara MUpojiu3a 10 TeM-
neparypsl 100 °C npousBoauTcs MpoayBKa Cu-
CTEMBI YITIEKUCIIOTON ¢ OaJUIOHA, 1OCE YEro C
MOMOLIbIO KpaHa BBIIPY)KAIOTCS KOP3UHBI C
TBEpJbIM OCTaTKOM TPOJYKTOB IHPOJIM3A.
Kuaxue mpomykTel NMHUPOIM3a NEPEnarTcs B
eMKocTh xpaHenus. K mocromHcTBam paszpabo-
TAHHOW YCTAHOBKHM MO>KHO OTHECTH IPOCTOTY U
HaJIS)KHOCTh KOHCTPYKIIMH, a TAKOKe IKOJIOTHYe-
CKYI0 YHUCTOTy TexHojoruu. ['azoBasg ¢aza u
TBEp/bIl OCTATOK HCIOJB3YIOTCS B TOIKAX Ie-
4yell U1 CO3JaHMs TeMIIepaTypbl, a >KUJKas
(dbpakius, MpecTaBysromas coboil cMech yriie-
BOJIOPOJIOB, MO0 CBOMM CBOMCTBaM MOYET OBITH
JIOBEJICHA JI0 PA3IMUHbIX TOBAPHBIX IPOTYKTOB.
TBepable OTXO0/pl, KOTOPbIE MPEACTABISIOT CO-
0011 MEexaHMYECKUE 3arps3HEHHSI 110CTIE€ YUCTKU
LIVH ¥ YTOJIbHYIO 30JIy U3 TOIIOK ITe4eil, 10 Mepe
HaKOIUICHHUS BBIBO3SIT HA MOJIMTOHBI.

[Ipouecc nuponusa 1Mo3BOJSET KOHTPOIH-
pOBaTh BBIXOJ T'a30BOM, JKHAKOW W TBEPAOU
(a3bl ”BMEHEHUEM TEMIIEPaTYpBhI.

Buapr otx010B, 0Opa3syromuecs: npu pado-
T€ IpeIIpUITHSI, IPUBEAEHBI B Ta0nuLe 1.

IloTeHnmanLHBIMU MCTOYHHUKAMH BO3JIEH-
CTBUSL Ha OKPYXKAIOLIYIO CPENy SIBJSIOTCS BbI-
OpOCHI 3arpsA3HSIONIMX BEIIECTB B aTMOChepy
1 oTX0Jbl mpou3BojcTBa. K oObekTam Hera-
THBHOT'O BO3JIEHCTBUS OTHOCSTCS: aTMocdep-
HBIM BO3yX, 3arpsi3HEHHE KOTOPOTO pacrpo-
CTpaHsIeTCS Ha BCE KOMIIOHEHTbl M 3Hauu-
TeJbHbIE PACCTOSHUSA, TOBEPXHOCTHBIE U MO~
3€MHbI€ BOJIbl, TIOYBBI, PACTUTEIbHBIA U KH-
BOTHBIN MU, HACEIICHNUE.

JlanHble M0 BHIOPOCAM OT UCTOYHUKOB TOJTY-
YEeHbI pacyeTHbIM ITyTeM. PacuerHoe omnpenene-
HHUE TpeJoyiaraéMblX KOHUEHTpPALMI BPEIHBIX
BEIIECTB B TPHU3EMHOM CJIO€ aTrMOc(epbl BbI-
noJHeHs! B iporpamme «0J1-2002».

Boruncnenuss npoBOAWINCH JUIsI OpraHU30-
BAHHBIX MCTOYHHUKOB BHIOPOCOB 10 WMHIPEIU-
€HTaM W TpylIlaM CyMMAalHi COTJIacHO pac-
yery 1enecooOpasHocTu. B pesynbrare ycra-
HOBJICHBl pPAacyUeTHBIE pa3Mepbl CaHUTAPHO-
3aIIMTHOW 30HBI, IIApaMETPbl KOTOPOH IIpH-
BeJICHBI B TabnuLe 2.
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Tabruya 1
Bupt 06pa3yronmxcst 0TX070B
Knace O6bem
HanmeHnoBanue orxona
OIACHOCTH |0TXOJ0B, T/TOJ
Merannokopy HeoOpesuHenHsbIid 3511701 HEeOIacHbIe 0,65
W3HoienHas crienoaexaa xjaomyatooymaxuas 5820903 4-if Kmace 0,015
Otxonebl (cMmer) oT yoopku Tepputopuit 9120800 4-i kmacc 3
OTx0/1bI MPOU3BOCTBA, MOI00OHBIC 0TX0AaM Xxku3HeAesTenbHocTH 9120400 | HeomacHbIe 0,32
JlroMuHecIeHTHBIC JTaMITbI (3HEprocoeperatolpe) orpadborannbie 3532607 | 1-if kiacc 0,0034
JlromuHecnieHTHBIE TpyOKH oTpaboTanubie 3532604 1-it kacc 0,012
[3T-0yreutkm 5711400 3-it xJacc 0,025
[Monmotrnen (nenka, oopeskn) 5712106 3-it kJacc 0,05
Otxozapl OyMaru u KapToHa OT Jeronpon3BoacTsa 870601 4-i kmacc 0,025
OTX0/1pl YITAKOBOYHOTO KapToHa HezarpsisHeHHbIe 1870605 4-1 kmacc 0,05
OTtxozbI YIakoBOUHOM Oymaru He3arpsisHeHHbIe 1870604 4-1 kmacc 0,05
OTtxozbI yakoBouHOro ropokaprona HesarpsisHenHbie 1870606 4-1 kmacc 0,05
Tabnuya 2
FpaHI/IIIBI CaHUTApPHO-3allIUTHBIX 30H
Hcrounuk Paccrosinue or
Hanpasnenue 3arps3HECHUS MCTOYHHUKA JI0 TPAHULIBI
aTMochepbl C33, m
Cesep (rpaHuIia y4acTka B CEBEpHOM HaIIPaBJICHIH ) Uctounux 0006 32
CeBepo-BOCTOK (TpaHHIIa yIacTKa B CEBEPO-BOCTOYHOM Hetousnk 0006 59
HaIpaBJIEHUH )
BocTtok (rpanura yuactka B BOCTOYHOM HaIlPaBJICHUH ) Uctounux 0014 50
IOro-Boctok (rpanuiia yyacTka B 10r0-BOCTOYHOM Herounmk 0014 35
HaIpaBJICHIH )
IOr (rpanuiia ygactka B 10KHOM HaIlpaBJICHHUH ) Uctounux 0014 69
IOro-3aman (rpanuiia yqacTka B I0r0-3amaHOM Hetounmk 0001 67
HaIpaBJICHIH )
3anan (rpaHriia yqacTka B 3araJHOM HalpaBJIeHUN) Uctounux 0001 6
CeBepo-3amnaf (TpaHuIla y9acTKa B CEBEpO-3araHoOM Hetousmk 0002 15
HaIpaBJICHIH)
[Ipu oueHKE CyIIECTBYIOIIETO COCTOSTHUS OCHOBHBIMH  HMCTOYHUKAMH  HETOCPE/-

OKpYXKalolllel Cpeibl XapaKTepUCTUKE U aHa-
JU3Y HOJUIekKaIINU:

— IPUPOJIHbIE KOMIIOHEHThl U OOBEKTHI,
BKJIOYasi CYIIECTBYIOIIUN YPOBEHb HUX 3a-
IPA3HEHMUS;

— IPUPOJIHBIE Y WHBIE OTPAHUYECHUS B HC-
[10JIb30BaHUU 3€MEJIBHOTO y4acTKa;

— IPUPOJTHO-PECYPCHBII MOTEHIMAN, MPH-
POJIOTI0JIb30BAHHUE;

— COLMAIbHO-I)KOHOMUYECKHE YCIIOBUSI, B
TOM YHCJIE 3/10POBbE HACEIICHUSL.
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CTBEHHOI'O BIIMSHHS Ha 4eJIOBEKa U OKpYXKa-
IOILYIO CPEeNy SBIIFOTCS:

— TEXHOJIOTUYECKOE 000PY0BaHHUE;

— BEHTHJIALIMOHHOE 000PYAOBaHUE;

— aBTOMOOMJIBHBIM TPaHCIOPT, TEPEIBU-
TaroLUNCA [0 TEPPUTOPHH.

KpurepueM cCyniecTBeHHOW 3HAYMMOCTH
TaKMX BO3JEUCTBUIl sABIIAEeTCS OE30MAaCHOCTD
KU3HU W 3/I0POBbSI YEJIOBEKA, COXPAHHOCThb
MPUPOJIHBIX IKOCUCTEM.
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[lo pesynmpTaraM MPOBEIACHHBIX PACUYECTOB
paccerBaHUs 3arpsi3HAIONINX BEIIECTB B TPH-
3eMHOM cJl0€ atMOoc(EepHOro BO3ayXa, C yde-
TOM (DOHOBBIX KOHIIEHTpAIUi U pO3bl BETPOB,
YCTaHOBJICHO, YTO Ha IPAHULIE KUJIOW 3aCTpOt-
KW KOHLCHTpaAUHs 3arpsA3HAIOIINX BCIICCTB HE
IMPEBLIIACT ypOBHeﬁ TUTUCHUYCCKOIO HOpMa-
THBa Ka4ecTBa aTMOC(EepHOTro BO3ayXa.

BoriBoabl U HampaBJ/ieHHe ajibHeHImxX
ucciaenopanmit. Ilpennpustue no nepepa-
00TKE OTXOJOB PE3UHBI MO3BOJSET OTHOCHU-
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PhD Levchenko E. P., PhD Levchenko O. A., Mikhalyian D. V. (DonSTI, Alchevsk, LPR)
ENVIRONMENTAL ASPECTS OF RUBBER WASTE RECYCLING BY
THERMODESTRUCTION METHOD

The paper is devoted to identifying the harmful factors influence on the environment in the condi-
tions of industrial activity of rubber recycling industries using thermal destruction technology. The
types of recyclable waste and emissions of the enterprise are presented.

Key words: rubber waste, processing, thermal destruction, emissions, pollution sources, environ-
ment.
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Boponvko M. U.
(Aoul'TH, 2. Anuesck, JIHP)

NCMNOJIb3OBAHUE OTXOAOB KOHBEPTEPHOIO U ®EPPOCIIJIABHOIO
NPOU3BOACTB ANA BHENEYHOWU OEPABOTKU
XENE3OYIMEPOOUCTDLIX PACIJIABOB

Tpoananusuposanvl 0CHOGHBIE QUUKO-XUMUYECKUE CEOUCMBA NbLIU U WIAKA OM NPOU3BOOCMEA
Geppocunuyus u heppocurukomMapeanya, a maxice nuliu Om Npouzso0Cmea Cmau 6 KUCI0pOOHOM
KoHeepmepe. Bvinonnena oyenka pednoco 8030elicmaus Ha OP2aHU3M Yel08eKd U Oanbl peKoMeHOayuu
07151 OanbHeliue20 NPUMEHEHUS. OAHHBIX OMX0008 NPU HENEUHOU 00pabomke Memaia Memooom 0yeo-

6020 2le6MHH020 B0CCMAHOBIIEHUA.

Knrwouesvie cnosa: xuciopooHulil KOH8EPMED, CyXas 2A3004UCMKA, INEKMPOPUILMP, XUMUYECKUU U
DpakyuoHubIll cocmas, peyukaure, 3K0N02UsL, OMxoovl, (heppocunuyull, heppocurukomapearney, noiiv,
winax, KpemMHul, mapaaney, 0yeo8oe 21youHHoe 80CCIMAHO08IEHUE.

IIpoGiema M €€ CBA3bL ¢ HAYYHBIMH H
NpaKkTU4YecKuMH 3anadyamMu. B Hacrosmee
BpeMsi KOHBEPTEPHOE MPOU3BOJACTBO CTAIH U
MIPOM3BOJICTBO (PEPPOCIIIABOB SIBISIOTCS OJI-
HUMH U3 HauboJjiee PECYpCOEMKUX METaJLTyp-
TUYECKUX TIEPEICTIOB U XapaKTePU3yITCs 00-
pazoBaHUEM OOJBIIOTO KOJIMYECTBA OTXOJIOB
MPOM3BOJICTBA, OCHOBHYIO JIOJIFO KOTOPBIX
COCTABJISIIOT IIUIAKH, IJIAMBI U TIBLITb. AHAIIN3
(PUBUKO-XMMUYECKUX CBOMCTB 3THX OTXOJIOB
MOKa3bIBAET, YTO OHU COJAEPkKAT JAOCTATOYHO
0O0JIBIIIOE KOJIMYECTBO KOMITOHEHTOB, IOJIE3-
HBIX HE TOJBKO JJIS PA3IMYHBIX METAJUTyprHU-
YECKUX TEPEeIeioB, HO U ISl IPYTHUX OTpac-
JIE MPOMBIIIJIEHHOCTH.

ITocranoBka 3agaum. Bo3Bpaienue neH-
HBIX KOMIIOHEHTOB, COJIEPXAIIUXCS B OTXO-
aX KOHBEPTEPHOTO MPOM3BOJACTBA CTalu M
(dbeppocIiaBoB, B TEXHOJOTHYECKUH MPOIECC
JUISl TIOJTHOM WJIM YaCTUYHOM 3aMEHbl TpaJlv-
IIUOHHOTO CHIPhS SIBJIACTCS BXHOM HAY4YHO-
TEXHUYECKOH 3a7aueil.

OCHOBHOU uenpro HacTOSIEH pabOTHI 5B-
JIeTCS YTWIM3ALUS W TIOBTOPHOE HCIOJIB30-
BaHHE OTXOJIOB B COBPEMEHHBIX YCIOBHUSX,
XapaKTEPHU3YIOUIUXCS TOBBIIIEHHBIM J1e(u-
IIUTOM OCHOBHBIX CHIPHEBBIX MaTEpPHAJIOB, a
TaK)Ke YXYIIIEHWEM 53KOJIOTHYecKoil obcra-
HOBKHM BBHUJly CKJIAIUPOBAaHUS W XpaHCHUS
Pa3IMYHBIX TEXHOTCHHBIX MaTEPHUAJIOB.
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Obvekm ucciedosanus — TPOIECC BHE-
MeYHOW 00pabOTKU  KEJIe30yrIepOaAUCTHIX
paciiaBoB METOJIOM JYyroBOTO TJIyOMHHOTO
BoccranoBnenus (AI'B).

Ilpeomem uccneoosanuna — ananus u-
3MKO-XUMHYECKUX CBOWCTB OTXOJIOB KOHBEp-
TEPHOrO0 U (EeppOCITIaBHOTO IPOU3BOJCTB
1 iponecca JI'B.

Ocnognas 3adaua, pemaeMasi B UCCIEI0Ba-
HUSIX, 3aKJIF0YAETCs B OOBEKTUBHOM OLIEHKE Me-
TAJUTyPrU4ecKoil HEHHOCTH OTXOJ0B KOHBEp-
TEpPHOro U (eppOCIUIaBHOIO IPOU3BOJCTB VIS
npouecca JI'B. /laHHag olieHKa OCHOBBIBAETCA
Ha OIpEJEIECHUH B OTXO0/aX IMOJIE3HBIX KOMIIO-
HEHTOB JIJISl METAJUTYPIrHUYECKUX TEXHOJIOTHH.

Mertomukn ucciaenosanus. [Ipu nposene-
HUM HCCJIEOBAaHUM HCIIOJIB30BAIM CTaHIApT-
HBbIE METOJIMKUA O0TOOpa Mpo0, a MX aHAIH3 TIPO-
W3BOJIIIM B LIEHTPAIBHOM J1aboparopuu  ja-
OopaTopur KHUCIOPOJAHO-KOHBEPTEPHOTO II€Xa
(KKLI) ¢ ucronb30BaHueM CTaHAAPTHBIX METO-
MK U CepTU(UIMPOBAHHOIO OOOPYIOBAHUSL.
Pe3ynbTaTel ONBITHBIX JAaHHBIX OBUTH CTaTH-
CTUYECKH 00pabOoTaHbl C MOMOIIBIO CTAaHIIAPT-
Horo nakera rporpammbl Microsoft Excel.

H3noxenne mMarepuana v ero pesy/bTa-
Thl. Ha MeTammypruueckux NpeArpusiTHsIX C
TEXHOJIOTMEH CyXOM OYHMCTKHM KOHBEPTEPHBIX
ra3oB 00pa3yeTcst MHOTO IbLIM, KOJIMYECTBO KO-
TOPOW 3aBUCHUT OT PEXHMMOB INPOJYBKH B KOH-
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BepTEpe, XMMUIECKOTO U IPaHyJIOMETPUIECKOTO
COCTaBOB IIIMXTOBBIX M MIJIAKOOOPa3yIOIINX Ma-
TepuaioB u cocrapiser 13-32 kr/t [1]. Macca
METAJUTMYECKIX YaCTHIl B Tra3ax MOXKET JOCTH-
ratb 1-1,5 % OT cajgky TUIaBWILHOTO arperara.
B pesynprare oxucnenuss FeO mo Fe,O; mpu
OTBOJIE Ta30B C JIOKUTAHUEM PA3BHBAIOTCS BbI-
COKHME TemIieparypbl. [IbUICBHIHBIE YaCTHUIIBI
MMEIOT YePHO-OYPBI IBET U PA3IMIHYIO KPYII-
HOCTh. KonmuecTBo vacTwil pazMepoM MEHBIIIe
0,5mMkM  cocraBmsger  mpumepHo 20 %,
0,5-1 MmkMm — 65 % u >1 Mmxkm — 15% [2]. B
XO0JIe TIPOTYBKH XUMHYECKHH COCTaB TBUTH H3-
Mmensiercsa. [lpu nepepabotke Huzkodochopu-
CTBIX YYTYHOB COJICpPYKAHHE JKeJie3a B THLIH BO3-
pactaet ¢ 50 1o 70 %, conepxanue CaO Haxo-
marcst B npenenax 5—14 %, SiO, — 0,7-3 %,
¢docpopa — 0,16-0,3 %, cepsr — 0-0,12 %.

B KKI ¢unmnana Ne 12 3AO0 «Buemropr-
CEpBUCY» TIOMHMO OCHOBHOW Ta300YUCTKH
UMEeTCs PNl aclUpPalUOHHBIX YCTaHOBOK,
o0ecrieunBarOIKX MbUICYTaBINBAHIE HA BCEX
CTaUsIX OPTaHU3AIUH IPOU3BOICTBA CTAJIH:

— YCMAHOBKA OYUCIKU 2A34 HEOpP2aHU30-
BAHHBIX 6blOPOCO8 Koneepmepos Ne 1 u Ne 2
NpelHa3HauYeHa I YJIaBIMBAHUS, TPAHCIIOP-
THUPOBKU U OYUCTKH TBUIETa30BO3IYIIHON CMe-
cH, 00pa3yoIIEeicsl Ha Pa3HbIX CTaIUsIX TEXHO-
JIOTMYECKOTO TIpOIiecca MPOU3BOJICTBA CTAN B
koHBeprepax Ne 1, Ne 2. HacblieHHBIE TTBUIBIO
rasbl COOMPAIOTCS BBITSDKHBIMH KOJITIAKAMU HaJT
KOHBEPTEPaMH B 30HAX 3aBAIKH JIOMa, 3TUBKH
YyryHa, CJIMBa CTaJld U 0apOOTa)KHBIX CTEH/IOB
BHETIEYHOI 00pabOTKH CTajH;

— YCMAHOBKA OYUCMKU 2a43d OmOeneHUs
nepenuea, oecynvbpypayuu yy2yna u cKauusa-
HUs WaaKa TIPeTHAa3HAYeHA ISl OUYUCTKH TIbI-
JIEra30BO3/YIIHOW CMECH, YJIaBIMBAeMOUl B
30HaX TepeliuBa YyryHa W3 YYr'yHOBO3HBIX
KOBIIIEH B 3aJIMBOYHBIC KOBIIH, JeCyIb]ypa-
UM YyT'yHA ¥ CKaYMBaHUS IIIJIAKa;

— YCMAHOBKA OYUCMKU 2a43d OmMOeneHUs
nooauu ceinyuux u @eppocniasos (OC)
MpeAHa3HayeHa Ui OYHMCTKH, 3albUIEHHOU
MbIJIEra30BO3AYIIHON CMECH, YIalasieMOMl OT
OYHKEpOB B MECTax 3arpy3ku, OT YKPBITUN B
MeCTax MEPEeTrpy3KH M BBHITPY3KU CHITYUYUX U
(dbeppocIiaBOB B KOHBEPTEPHI U CTalIepasiin-
BOYHBIC KOBIIIH;

— YCMAHOBKA OYUCMKU 2a43d OmMOenNeHUs
XpaHenus culnyyux u ¢eppocniasos mpeaHa-
3HAYEHA ISl OYMCTKH, 3albUIEHHOMN ThIIera-
30BO3AYIIHON CMECH, YIAISIEMON OT YKPBITUI
MECT TEpPEerpy3Kd M BBITPY3KH MAaTepUaIOB
y4acTKa XpaHEHHUs ChIMYy4uX U (eppociuia-
BOB, a TaKXX€ y3J1a TPOXOUYECHUS N3BECTH;

— YCMAaHOBKA OYUCMKU 2a3a «azpezama
kosut-neuvy (AKII) mpennasnadena st ouu-
CTKHU Ta30B, MOCTYIMAOIINX U3 JABYX oOmactei
BCACBIBaHUS: TIEPBUYHOTO OTXOJSIICTO Ta3a
n3 1Byx nosuumii AKII u 3aneui€HHOrO BO3-
JyXa, MOCTYIAIIIET0 W3 YCTAaHOBKHU MO
(deppocIiaBoB U JIETMPYIOLIUX TPUCATOK B
KOBIIIH.

VYnenpHOEe 00pa3oBaHHE MBUIM B aclupa-
unoHHbIX ycraHoBkax KKII, a takxke ee xu-
MUYECKUH U (PpaKLMOHHBIA COCTaBbl Mpea-
cTaBiieHBI B Tabnumax 1-3 [3].

Tabauya 1
XUMHUECKUAN COCTaB MBI, 00pa3yeMoi Ha Pa3IM4HbIX y4acTKaxX TEXHOJIOTHH
VY4acTok 00pa3oBaHus MBUIK U COACPKAaHUE B HEH OCHOBHBIX KOMITOHEHTOB, %o
Kommonenr |ckpy66ep| DCD TepenuB 1 nojaya | BEITPY3Ka U
npul | (kpymnHast| (Menkas HEOPTaHH3OBATHRIC necynbdypamust| ceimyunx | xpaHenue |AKII
¢dpaxuus)|ppakius) seiGpocnt KK qyryHa n OC x KK |cbmyunx u @C
Feoou 55,2 54,2 34,7 58,7 21,7
Feyer. 25,8 6,8 1,1 1,7 0,7
FeO 28,0 19,3 8,0 9,6 2,2
Fe,05 11,0 46,8 39,1 70,9 5,4 3,9 28,2
Si0, 2,9 2,6 4,9 1,9 7,9 52 8,6
CaO 23,4 13,8 19,7 5,7 51,8 51,5 21,5
MgO 3.4 2,0 3,2 2,1 6,3 5,2 12,1
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Tabauya 2

OpakMOHHBIN cOCTaB MBLUTH, 00pa3yIOMIEHCs Ha Pa3IMYHbIX Y4aCTKaX TEXHOIOTHH, Yo

ckpy6oep| DCD TepenuB 1 nojada | BBITPY3Ka H
@paxuus HEOPraHNU30BAHHBIC
HBLIH (xpynHast| (Menkas BbIGpoch KK necynbdypanus | ceimyunx u | xpanenue |AKII
¢dpaxmus)| ppakius) qyryHa @C x KK |cpmyanx u ®C
<0,1 MM 9,6 20,7 18,8 2,5 10,1 4.9 17,9
0,1-0,2 mm| 26 18 65,7 22,5 82,0 89,0 37,8
0,2-04mm| 44 41 12,2 68,2 7,5 4,7 35,6
0,4-0,5 mm 6 12 1,2 2,2 0,1 0,2 4,7
0,5-1,0 MM 12 8 1,5 3,2 0,1 0,5 3,2
1,0-1,6 MM 2 0,1 0,5 1,2 0,2 0,7 0,7
>1,6 MM 0,4 0,2 0,1 0,2 0 0 0,1
Tabnuya 3
VY nenbHOE 00pa3oBaHME MUK HA PA3IMYHBIX y4acTKaX TEXHOIOTHUH, KI/T
ckpyobep| OC® |HeopraHM30BaHHBIC 1EpEITHB U fronata BhITpy3ka u
(xpyrmas)| (menkas) BBiGpock KK necynbypanus | ceimyunx |xpaHenne cbimyunx | AKII
yyryHa u OC k KK u @C
5,0-7,9 |11,5-14,1 0,5-1,1 0,5-1,8 0,6-1,5 0,3-1,4 0,1-0,3

AHanu3 npeacTaBiIeHHBIX B Tabimuax 1-3
JAHHBIX ITOKa3bIBAa€T, YTO yJelibHOE 00pa30-
BaHHWE MBUIM C ACIHPAIMOHHBIX YCTAaHOBOK
KKII cocrasmsier 21,9-26,8 kr/T, a comepxa-
HUe 00IIero xeye3a B CMECH MU (C y4eToM
YAEIBHOTO 00pa30BaHUsl) HAXOJUTCS B Ipe-
nenax 46,3-50,9 %.

Ha ocHoBaHum pe3ynpTaToB XHUMHYECKOTO
aHaIM3a IbUIb MOYKHO YCJIOBHO Pa3JeNIMTh Ha
JIBE€ OCHOBHBIE T'PYMITBI — JKEJIe30CcoeprKaliast
Y W3BECTKOBas. B cocraB Bced MbUM, KpoMeE
ydacTKa CHIYYUX, BXOJST IIUHK W CBUHEII, CO-
Jep>KaHuE KOTOPBIX YBEIWYMBAETCS C TIOBBIIIIE-
HHUEM JIOJIM JIOMa B IIMXTE KOHBEPTEPHOM ILIaB-
KM 1 IMECT TCHICHIINIO K HaKOTUTCHUIO [3].

Ha npeanpusitusix mo mpousBoCTBY heppo-
CIUIABOB OCHOBHBIMH HCTOYHHMKAMH 3arpsizHe-
HUSI OKpY’Kalollel cpepl SIBIISIOTCS PYAOTEp-
MHUYECKHE ITeYX U YYACTKH MTOJTOTOBKHU IIHXTHI
1 npo6senus criaBoB. OCHOBHBIMHU BPETHBIMU
BBIOpOocaMu B arMmocdepy MpH MPOU3BOJICTBE
¢deppocuunus (PC) u peppocumkomMaprasua
(MHC) sBAsiFOTCS KOJIOIIHUKOBBIE Ta3bl (OTXO-
JUIIIIKE Ta3bl), B COCTaB KOTOPBHIX BXOJHUT MEJ-
KOZMCIIepcHasi mbutb. HeoThemiieMbiM TOITYT-
HBIM TPOJYKTOM IPH TPOU3BOJCTBE (heppo-
CIUIABOB SIBJISICTCS IIUIAK, KOTOPBIN BBHIBO3ST Ha
[IUTAKOBBIE OTBAJIBI, M OH TAKKE YXY/IIIAET KO-
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Joruyeckyro oocraHoBKy. KonomHukoBble ra-
3bl COJIEPKAT HETOKCHUUHYIO U TOKCHUYHYIO
IbLJIb, KOTOPAsi COJAEPIKUT OKHUCIIBI JKeNe3a, Me-
11, IIUHKa, CBUHIIA, XpOMa, KPEMHUSI, MapraHia
U T. 1. B 3aBUCHMMOCTH OT BHJIa BHIILJIABIISIEMOTO
CILJIaBa ¥ MOIIHOCTH ME€YH CyMMAapHOE KOJIMYe-
CTBO IbUIM, OOpa3yroUIelicss B pe3ysibTaTe TeX-
HOJIOTHYECKUX IPOLIECCOB, MOKET COCTaBIISTH
necsSTKU TOHH B cyTKH. [Ipu npousBoncree ©®C
Ha | T BBIIJIABISIEMOTO KpEMHUS 00pa3yercs OT
300 mo 900 kr mbUIM, a TpPU TPOU3BOJICTBE
MuC o6pazyetcs ot 200 10 600 kr mbu Ha 1 T
MOJIy4EeHHOT 0 cIiaBa. JlaHHoe (heppocIuiaBHOE
IIPOU3BOJICTBO 3arpsi3HsIeT aTMOC(epHbId BO3-
IyX B paauyce OT 2 10 3 KM OT NpEeAlpHsThs
MenpyanmmuMu yactuuamu Si0,, MnO, CaO,
MgO, AlLOs, FeO+Fe,0;, naubosnbliee comuep-
KaHUE KOTOPbIX HAOIIOAETCsl HA PACCTOSHUU
okoio 500 M ot mpemnpusitus. CozaepkaHue
3TUX COCTABJIIIOIIMX MEHSETCA B 3aBUCUMOCTH
OT THIIA CIUIaBAa U COCTaBa LIUXTHI, [IPU 3TOM
3aNbUIEHHOCTH Ta3a cocTasisier 15-40 r/v’, u3
HUX 65-80 % wyacTul] MbUIM HMEIOT pa3Mep-
HOCTh MeHee 5 MKM U 98 % menee 10 MkMm.
[IpuMmepHBIi KOMIIOHEHTHBIM COCTaB IIbLIH,
COJIEPIKALLEHCS B OTXOIALIMX ra3zax Mpu Ipo-
U3BOJICTBE (DEeppOCIIaBOB IPUBEAEH B TaOIM-
ue 4 [4, 5].
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Tabauya 4
Xumnueckuii coctaB meiH Npy BeituiaBke ®C, MHC u peppomapranna (PMn), %
Twun criaBa SiO, | MnO | ALO; | Fe,05|CaO| MgO |Na,O |K,O| C S | Ilpouue

dC 91,0 — 0,68 | 0,69 [0,85| 1,01 | 0,61 |1,23]0,98/0,26| 2,69

MuC 30-50|10-2512,3-3,5| - |3,75|1,2-3,0] - - | -] - 48,20
MuC* 29,2 | 46,0 1,5 - 2,13 — — - | =] - 21,17
Homennbiii ®MHu 15,1 | 20,8 | 5,37 - |15,6 — — — — — 43,13

*¢umuan Ne 13 «CraxanoBckuii 3aBo peppociuiaBoBy» 3A0 «BHewmropreepBrcy

B XuMu4eckoM cocTaBe MbITH TP BBITUIAB-
ke ®C u MuC npeobnanaer SiO; 1 MnO, yac-
TUYKU KoToporo pazmepom 0,3-5,0 MkMm BO3-
NENUCTBYIOT Ha JIETOYHYIO TKAaHb YEJIOBEKA U B
TSDKEJTBIX CITy4YasiX MOTYT BBI3BIBATh KaTapab-
HBbIE M3MEHEHHS JIbIXaTeNIbHBIX MyTel, 00pa3o-
BaHHME 3aTBEpPJECBAHUI B OKOJOOPOHXUAIIBHBIX
y3nax, aM¢puzemy Jierkux T. 1. Ha Bcex craausax
nonyuyeHust MHC, a Takke ero XxpaHeHHs ¥ uc-
TMOJIb30BaHUST HEOOXOMMO CTPOTO COOJIOJATh
TpeOoBaHus Oe30macHOl paboThl. Mapraserr 1o
TOKCHUKOJIOTUYECKON XapaKTEPUCTUKE OTHOCHT-
cs ko Il xmaccy omacroctu (I'OCT 12.1.007).
JlnutenbHOE BO3JEHCTBHE MapraHiia Ha opra-
HU3M MOJKET BBI3BATh OPraHMYECKUE H3MEHe-
HUS B LIEHTPAIBHON HEPBHOW CHUCTEME, a BJbI-
XaHUE TIBUTH — 0CO0YI0 (POpPMY ITHEBMOKOHHO-
3a — MaHraHokoHuo3. OHaKo ciyyan OTpaB-
JIEHUS TIBUTBI0 MAPraHelCOCP)KaIlUX BEIIECTB
OTMEYAINCh JIMIIb MPU KOHIIEHTPAIUSIX, B 3—
10 pa3 mnpeBBIIAIOIIMX PEACIBHO JIOIMYCTH-
Mmble koHueHTpauuu (IIJ1K). ITAK Bpemmbix
BEIIECTB B BO3/AyXe paboyel 30HbI COCTaBJISIOT:
Mapranria (B mepecdere Ha MnO,) — 0,3 mr/m’,
b — 4 mr/v’, TIIK mapranma (Mn®") B -
TheBOM Boje cocrasiieT 0,1 Mr/me,

ITpu npousBoactee ®C u MHC obpa3yer-
csi OOJIPLIIOE KOJIMYECTBO TBEPJBIX OTXOOB,
TaKUX KaK OCTATKH IMMXTOBBIX MaTEpHAJIOB,
nutaka, mnoixydadpukaToB, 0Opa30BaBIIMXCS
IIPHU TIPOM3BOJICTBE MPOIYKIIMUA WU MIPU BBI-
MOJIHEHUHU MPOU3BOACTBEHHBIX pabOT U yTpa-
TUBIIMX MTOJIHOCTBIO WJIM YaCTUYHO MOTPEOu-
TENbCKHE CBOMCTBA. OTXOMBI CKIAIUPYIOTCS
Ha OOJIBIIMX IUIOIIA/IAX, KOTOPhIE 3aHUMAIOT
THICSIYU TEKTapOB MOJIE3HBIX 3€Meb, 3arpss-
Hss peruoH. [Ipu BeimnaBke MuC oGpasyercs
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ot 800 no 1200 kr nutaka Ha 1 T moaxy4eHHO-
ro criara, a npu BeimiaBke ®@C obOpazyercs
HE3HAYUTEJIbHOE KOJIMYECTBO IIJIaka OT 3 J0
10 % ot Mmacchl BBIILIABISIEMOIO METAJUIA,
[I0O3TOMY €ro €lle Ha3bIBAIOT OECIIIaKOBBIH
nporecc (Ha 1 T ®C45 nonyqaercst 25-50 kr
nutaka 1 Ha 1 T @C75 35-70 kr mnaka), oa-
HAKO IIJaKOBBIE OTBajJbl OKa3bIBAIOT Maryo-
HOE BO3JICHCTBUE HA OKPYKAIOLIYIO Cpeny,
3arpsi3Hsad qurocdepy u ruapochepy. naxu
ot npousBojcra ®PC u MHC conepxaT KOM-
MIOHEHTHI, KOTOPbIE€ MOTYT OBITH IOJE3HBIMU
JUI Pa3iM4YHbIX TEXHOJIOTMM IPOU3BOJICTBA
yepHbIX MeTayuioB. CocTaB IIJlaka IpPU BBI-
mnaBke ®C u MuC npuseneH B Tadnuie S.

®Paxtruecku nuiaku ®C u MHC sBnsroTCst
CJIO)KHOM T'€TEPOr€HHOM CHCTEMOM, IPENICTaB-
JICHHOW OKCHAHOM (ha30i, BKIIIOUEHHUSIMU Kap-
Ouga KpeMHusl, 3allyTaBIIMMUCS B LUIAKE KO-
pOJIbKaMU CIUIaBa U YacTUIIAMU BOCCTAHOBHUTE-
7si. OCHOBHBIMM MCTOYHHKAaMH OOpa30BaHUs
nutaka npu npousBojactse ®C u MHC sBnser-
Csl IPUCYTCTBHE NPUMECEH B IIMXTOBBIX MaTe-
pHanax U MpOYHbIE KOMILIEKCHbIE OKCHJIBI, KO-
TOpple 10 (U3UKO-XUMUYECKUM  YCIOBUSIM
mpoliecca He MOT'yT ObITh BOCCTaHOBJIEHBI. Cy-
IIECTBEHHOTO pa3jIMuusl B COCTaBe ILIaKa Mpu
BoimaBke @C20, C25, PC45, DCT75 u C0
He HaOmonaercs [6-8]. [lepepaboTka mimaka u
el 1pu nipousBojictBe ®C u MHC, a Takxke
UX BO3BpAIllEHHE B METALTYPIrHUYECKUIN LIUKII HE
MOJIy4HJIO B COBPEMEHHOM MHpE IIHPOKOE pac-
MIPOCTPAaHEHHUE W CETOJIHS HA OOJIBIIIMHCTBE Me-
TaJUTypru4ecKuX 3aBoj0B EBponsl 1 Amepuku
BezieTcsl padoTa 1Mo YTUIM3ALUKN 00pa3yIouX-
Csl OTXO/IOB, BKJIIOUasi pa3pabOTKy CTapbIX OT-
BaJIOB M IIIJJAMOOTCTOMHHUKOB [9].
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Tabauya 5

CocraB nutaka npu BeiiaBke @C u MuC

Twun cruiaBa SiO, | ALOs; | Mn CaO MgO SiC Koposnbku ciiiaBa
®C 30-50 | 10-30 - 8-15 2-5 10-20 10-40
MuC 4047 | 5-7 |13-15]12-13 | 2,9-3,1 - -
MuC* 41,5 | 8,74 12,5 14,9 4,74 - -

*umman Ne 13 «CraxaHoBckuii 3aBoj peppocmiaBoB» 3AO «BHemmropreepeucy

[TosroMy s yJIydmieHusl 3KOJIOTUYECKOM
CUTYaI1 u MOBBIILIEHUS!  TEXHUKO-
HSKOHOMMUYECKHX IOKa3zaTejel mpouecca ak-
TyaJbHBIM SIBIISIETCS pa3pabOTKa HOBBIX (-
(EKTHBHBIX TEXHOJIOTHH, IpeayCcMaTpHUBAIO-
IIMX MCHOJb30BaHUE JAHHBIX OTXOJOB JUIS
YAaCTUYHOW WJIM TMOJHOM 3aMEHbl TPaJULIMOH-
HOTO CHIphsi. B maHHBIE MOMEHT paboTa Be-
JIETCsl HaJl YCOBEPIIEHCTBOBAHUEM TEXHOJIO-
THH JTYTOBOTO TIYOMHHOTO BOCCTaHOBIICHHS
(IAT'B) mapraniia u KpeMHHUsI C HCIIOIh30Ba-
HUEM B Kaye€CTBE OCHOBHOIO CBIPbSl pa3iiny-

PELE

HBIX MapraHell- U KpeMHHUICOAepKaluX Ma-
TEpUaIOB, TAaKWX KaK IUIAK ¥ HUIaM OT Ipo-
M3BOJICTBA (heppOCHIIMKOMAapraniia u ¢eppo-
CWJIMITUS, TIECOK, KBapuutT u T. 1. [10]. Ila-
paJuIeTbHO BeneTcs pabdoTa Mo MCIOJIb30Ba-
HUIO KOHBEPTEPHON NBUIM B METaJUTypruye-
CKUX TEXHOJIOTHSAX W B BUAC M00aBKH IS
PYAHO-BOCCTAHOBUTEIIFHOW CMECH IYrOBOTO
Oyoka mpu BHereyHoW oOpabotke. [TpuHIM-
MUajgbHasg CXeMa TEXHOJOTU 00paboTKH
pacmiaBoB 1o metoay JI'B npexncraBnena Ha
pucyske 1.

1 — TuTeNnp CTaNeNIaBUILHON €N WM KOBI; 2 — IpadUTOBBIN KOHTAKTHBIN 3JIEKTPOJI;
3 — pynHo-BoccTaHOBHUTENBHBIH 010K (PBB); 4 — KOMOWHUPOBaHHBIH 3JIEKTPO/I;
5 — pyZIHO-BOCCTAHOBHTENIbHASI CMECh; 6 — IIIJIAaK; 7 — IIyCKOBas IOJIOCTh;
8 — anexTpuueckas ayra; 9 — oOpabaTbiBaeMblii pacIuiaB

Pucynok 1 IIpuHiunuansHas cxema peanusaiuu nporecca [['B
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OpHMM U3 OCHOBHBIX MPEUMYILIECTB METO-
nma JI'B saBmsieTrcs  pecypcocbepexeHue
BCJIE/ICTBUE UCIOJIb30BAaHUS B KAUECTBE IIUX-
ThbI OEJHBIX Py, IIJIAKOB, [IJIAMOB, OTXOJI0B U
BTOPUYHBIX MaTEPUAJIOB JJIsl 3aMEHbI JOPOTO-
CTOSIILIEr0 IEPBUYHOTO PYJHOTO ChIPbSI.

JlaHHasi TEXHOJOTUs IpeaycMaTpuBaeT
pacnoJjio)keHue B Turie uiau kosie (1) rpa-
(uUTOBOrO0 KOHTAKTHOIO 3JeKTpoja (2) u pya-
HO-BOCCTAHOBUTENBHOTO 0J10Ka (3), KOTOPHIii
CHAOXXeH KOMOMHHPOBAHHBIM TOKOIIPOBO/ISI-
UM JIEKTPo0M (4), BOKPYT KOTOpPOTO Ha-
Outa pyIHO-BOCCTAaHOBHUTENbHAs cMmech (5),
cocTosilasi U3 ChIpbsi, B COCTaB KOTOPOTO
BXOJIUT LIEHHBIM 3JIEMEHT, BOCCTAHOBUTEIA U
CBS3KU. PylHO-BOCCTAaHOBUTENIBbHBIN OJIOK U
rpadUTOBBIM KOHTAaKTHBIM 3JEKTPOJ] MOA-
KIIFOYAIOTCSl K UCTOYHMUKY MHUTAHMSI U pacio-
jmaralrcs B Turiie wid kosme (1) Hibke
ypoBHs nutaka (6). B obnactu myckoBoit mo-
JOCTH «KaBepHE» (7) TOPUT IJIEKTPUUECKas
nyra (8), OT KOTOpOW MOCTyIMaeT HeOOXOIu-
Mas DJHeprus s HOpoTekaHus (HU3NKO-
XMUMHUYECKHUX IPOLIECCOB, pEakIuil BoccTa-
HOBJICHUSI OKCHJOB U PAcCTBOPEHUS 3JIEMEH-
TOB B 00pabaTeiBaeMoM pacruiase (9).

JlaHHBII METOT OBLT YCIICIIIHO pean30BaH
Ha HECKOJIbKMX MAIIMHOCTPOUTENbHbIX U JIU-
TEHHBIX TPEIIPUATHAX IS PACKUCICHUS H
JIETUPOBAHUS JKEJIE30YIJIEPOJUCTBIX pacIuia-
BoB. Onpo6oBanHas TexHosorus JAI'B map-
raHi@a U KpPEeMHHUS H3 OTXOJ0B OT (eppo-

Bubanorpapuyeckunii cnucok

CIUIaBHOT'O MPOU3BOJCTBA OKa3aja CBOIO J0-
CTaTOYHO BBICOKYIO 3(D(PEKTUBHOCTH (CTENIEHb
u3BneyeHus: mapranua 70-80 %, kpemMHus 10
37 %), B cpaBHEHUH C TPAJIULUOHHON TEXHO-
JIoTHeH, MpeaycMaTpuBalollel HCIOJIb30Ba-
HUE JOPOroCTOSIIMX (EeppOoCIIaBOB U JIUTa-
typ [11]. Kpome Toro, Gonee Huzkas cebde-
CTOMMOCTH TaKOTO BUIa 00pabOTKH MO3BOJIS-
€T IMOJY4YUTh 3HAYMTEIbHBIM YIKOHOMUYECKUI
3¢ deKT U MOJOKUTEIBHOE BIMSHUE Ha KO-
noruio [12].

BbiBoabl M HampapieHHe JAJIbHeNHIIMX
ucciaegopanui. [lo pesynpraram mnpoBeneH-
HBIX MCCJIEJIOBAaHUN CIlieAyeT OTMETHUTbh, YTO
IpU TPOU3BOJCTBE CTaIM U (heppocIiaBoB
TepsieTCsl ¢ OTXO0JIJaMH 3HauUUTeNIbHas 4acTh IO0-
JIE3HBIX KOMIIOHEHTOB, IEPEXOJAIIUX B OC-
HOBHOM B IIJIaK U MbUIb. OTXObI MPOU3BOJ-
CTBa YEPHBIX METAJUIOB CKJIQJAUPYIOTCS Ha Or-
POMHBIX OTKPBITBIX TEPPUTOPUSIX, TEM CaMbIM
3arps3Hsisl OKPYXKAloIlyl0 cpefay M 00ocTpss
9KOJIOTUYECKYIO CHUTYallMI0 PErrHoHa, a IpH-
MEHEHHE TEXHOJIOTUU JYroBOrO TIIyOMHHOTO
BOCCTAHOBJICHUSI 3JIEMEHTOB M3 OTXOJOB IIO-
3BOJIIET BEPHYTh LIEHHBI XMUMWYECKHH dJe-
MEHT B METAJULyprHuecKuil nepenen, yiydria-
€T JKOJIOTHIO U JAeT BO3MOXKHOCTb HCIOJIb30-
BaHMS HEBO30OHOBISIEMBIX pecypcoB. Jlamb-
Heillune uccnenoBanus OyAayT HallpaBiieHbl Ha
MOBBIIIEHUE TEXHUKO-3KOHOMUYECKHUX IOKa-
3aTesiell BHETIEUHOUM 00pabOTKHU ¢ MCIIOIh30Ba-
HUEM JIaHHBIX OTXO/IOB.
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Ph.D. Protsenko M. Yu., Voronko M. 1. (DonSTI, Alchevsk, LPR)
USE OF CONVERTER AND FERRO-ALLOY PRODUCTION WASTE FOR
EXTERNAL-STEEL TREATMENT OF IRON-CARBON MELTS

The basic physical and chemical properties of dust and slag from the production of ferrosilicon and
ferrosilicon manganese, as well as dust from the production of steel in an oxygen converter, have been
analyzed. An assessment of harmful effects on the human body has been made and recommendations
are given for further use of these wastes during after-furnace metal processing by the deep arc reduc-
tion method.

Key words: oxygen converter, dry gas purification, electrostatic precipitator, chemical and frac-
tional composition, recycling, ecology, waste, ferrosilicon, ferrosilicon manganese, dust, slag, silicon,
manganese, deep arc reduction.
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TI'openvnuxos C. A.,
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(Uonl'TH, 2. Anuesck, IHP)

BO3MOXXHOCTb UCMNMOJIb3OBAHUA CIMTYTHUKOBbLIX CUCTEM HABUTALIUA
B TEO3KONNOMM4YECKUX UCCITIEAOBAHUAX

Paboma noceswena axmyanvuvim 60NpoCcam NpuUMeHeHUs: 2100aTbHbIX HABULAYUOHHBIX CIYIMHUKO-
8bIX cucmem O/ IKONOSUYECKOU OUEHKU COCMOAHUA KOMNOHEHMm OKpyycaiouell cpedvl. Asmopamu
PACCMAmMpuBaromcs. 0CHO8bl CNYMHUKOBOU HABU2AYUU, U3YUAIOMCA U CPABHUBAIOMCA COB8PEMEHHble
2100ATbHbIEe HABULAYUOHHBIE CHYMHUKOGbLE CUCIIeMbl U UX cocmasisiiouue. AHanuzupyemcs onvim co-
30anust u paseumus GPS-cmanyuu na 6asze llenmpa nazepno-onmuueckux usmepenuti « Opuony JJon-
0acck020 20cy0apcmeenHo20 MeXHUYeCcKko20 YHUBEPCUMema U u3yiaemcs 603MONCHOCHb UCTIONb306A-
HUs NOMEHYUana CManyuu Ha CO8PEMEHHOM dMAane 8 2e0IKO0I02UUECKUX UCCIe008AHUAX MEPPUTNOPUL

Jlyeancxoti Hapoonoii Pecnybnuku.

Knwuesvie cnosa: ceosxonocuyeckue ucciedosamus, Jlyeanckas Hapoouwas Pecnybnuxa, npo-
CmMpancmeentvle KOOpouHamol 00vekma, 2100aibHas Hagueayuonnas cnymuukogas cucmema, I'HCC,

GPS, I'7IOHACC.

IIpoGsiema M €€ CBA3L ¢ HAYYHBIMHM H
npaKkTu4YecKumu 3agavyamu. [IpoGnema ox-
paHbl U COXpPAHEHUS OKPYKaIOLEH Cpeibl sB-
JII€TCS CJI0KHOW M MHOTOTPaHHOU U TpedyeT
IIPU CBOEM pELIEHUU HCIOJIb30BaHUS OO0JIb-
IOT0 KOJMYECTBAa HAKOIUIEHHBIX 3HAHUN H
YMEHHUI B 00JIACTH 3KOJIOTMH, I'€03KOJIOTHUH,
MIPUPOIOIIOJIL30BAHUSA, TE€OJE3UU M JIPYrHX
HayK o 3emJjie, a TaKkKe NMPUMEHEHHs] COBpe-
MEHHBIX HOJIXOJI0B, METOJIOB U CPEJCTB.

DKOJIOTUYECKUI MOHUTOPUHT, HaIllpaBJICH-
HBIW Ha MPOBEACHUE HAOIOACHUN U TPOTHO-
3UpOBAHUE COCTOSTHUSL OKpPYXKAIOILEH Cpebl
[0/ BO3JEHCTBHEM MPUPOIHBIX U AHTPOIIO-
IeHHBIX (PAaKTOPOB, SIBISIETCS OJHUM U3 BaXK-
HEHIINX 3JEMEHTOB CHCTEMbl YIPaBIICHUS
MIPUPOJIOIIOJIL30BAHUEM U 3AIIMUTHl  OKpY-
xatorel cpeapl. Ilpu pemenun MHOroymc-
JICHHBIX 3a/1a4 10 OL[EHKE COCTOSIHMSI pa3jiny-
HBIX KOMIIOHEHT OKpY’Karoleh cpenbl 00bIu-
HO MHCHOJB3YIOTCS Kak Kaprorpaduyeckas
nH(popmalus pPEeTPOCHEKTUBHOIO XapakTepa,
TaK ¥ TEKyIHEe JaHHBIE O IPOCTPAHCTBEHHOM
pa3MeneHnu HaOII0JaeMbIX OOBEKTOB U UX
MOP(POMETPUUYECKUE XaPAKTEPUCTUKHU.

B nHacrosiee Bpems JUisl HOJIy4eHUs aKkTy-
QIBbHBIX TreorpapuuecKkux TaHHBIX OOBEKTOB
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I€09K0JIOrMYECKOI0 aHajdn3a HCHOJb3YITCS
pa3iauyHble METO/bl (B 3aBUCHUMOCTU OT Iie-
el u3MepeHHsi U TEXHUYECKUX BO3MOKHO-
CTei), K OCHOBHBIM M3 KOTOPBIX OTHOCAT [1]:

— I'€0Ie3UYECKU MeTOJ| (TpUaHTyJIALHUs,
MOJINTOHOMETpUS, Tpujarepanus, IpsMbIe,
oOpaTHble WJIM KOMOWHUPOBAHHBIE 3aCEUKU U
MHBIE F€0JIE3UYECKUE METO/IbI);

— METO/] CITyTHUKOBBIX U3MEPEHHUIA;

— (oTOrpaMMeETpUUYECKUN METO/;

— KapTOMETPUYECKUI METOT;

— QHAJIMTUYECKUNA METOJ.

B mannoi#t paboTe paccmarpuBaeTcs onpe-
JieJIeHUE TI0JIOXKEHUSI 00bEKTa Ha MOBEPXHO-
CTH 3eMJId METOJOM CIIyTHHUKOBBIX HU3MeEpe-
HUHM, A7 KOTOPOIrO HCIOJIb3YeTCs I100alib-
Hasi HaBMUTral[MOHHAs CIIYyTHUKOBAs CHCTEM
(F'HCC unmu GNSS), nmpeuMyIiecTBo KOTOpoi
3aKJIFOYAETCs] B BHICOKOM ONEepaTUBHOCTH, OII-
TUMaJbHOM TOYHOCTH U 3(P(PEKTUBHOCTH,
rJ100aJIbHOCTH, Y€TKOM BPEMEHHOM MpUBS3KE
1 BO3MOKHOCTH cOOpa JaHHBIX B Pa3IMYHbIX
kaprorpapuueckux  npoekuusax. [HCC-
pe3ynbTaThl IMPEACTaBISAIOTCA B LU(POBOM
BUJIE U MOTYT OBITb JIETKO SKCIIOPTUPOBAHbI B
KapTorpapuueckue Wi reorpaguueckue
unpopmannonusie cuctemsl (I'C).
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AKTyallbHOCTh NPUMEHEHHUS TIJI00aTbHbIX
CUCTEM IMO3UIMOHUPOBAHUS B O0IACTU 3KO-
JIOTUU U TIPUPOJIOIOJIB30BAHUS 00YCIIOBIIEHA,
MPEKJE BCEro, HEOOXOAMMOCTBHIO CO3JaHUS,
BeneHust u cosepreHcTBoBanus ['MIC skomo-
TMYECKOW  HANpaBICHHOCTH, SBISIOLUIUXCS
BAKHBIM 3BEHOM Ui NPUHATUS IPPEKTUB-
HBIX pEUIeHUH B YNpaBJIE€HUU MPUPOJIONOIb-
3oBanueM. Tepputopus JlonOacca, SBISsACH
BBICOKO TEXHOT€HHO HarpyKeHHOW, U Kak
CIIEJICTBUE, MMEIOIas B 3HAYUTENIBHON cCTe-
neHu MnpeoOpa3oBaHHbIE MPUPOIHBIE JIAHI-
madTel U AErpaJupOBaHHbIE 3eMJIU, TpeOyeT
MIPOBEJICHUSI PEryJIspHBIX HaAOMIOIeHUN 3a
COCTOSIHUEM KOMIIOHEHT OKpY»XKarouleil cpe-
npl. KOMIUIEKCHEI TI'€03KOJIOTHMYECKHUU aHa-
JIU3 JTAHHOTO perruoHa He BO3MOXKEH 0e3 pas-
paboOTKU PpPErHOHANBHBIX T'€OUH(pOPMAIHOH-
HBIX CHCTEM U TNPUMEHEHHS METOJIOB CIIyT-
HUKOBOW HaBHMrauuu. B cBs3M ¢ 3TUM TeMma
HACTOSIIIEH PabOTHI SIBJISIETCS aKTyaJIbHOM.

IHocranoBka 3agaum. /lns Jlyranckon Ha-
ponHOi PecryOonmiku HE0OXOAMMOCTh UCTIOb-
3oBanusg ['HCC npoaukroBaHa CyIIECTBEHHOM
MEPECTPOMKON M PEOpPraHU3alMel CUCTEM TO-
CYJapCTBEHHOTO YIPABJICHUS HApOJIHBIM XO-
3HCTBOM B CJIO’KHBIX YCJIOBHSAX (B TOM YHCIIE
yCYryOJIEHHBIX CEPhE3HOCTBIO IKOJIOTHUYECKOM
CUTYallMM, Pa3pbIBOM TPaJULIMOHHBIX SKOHO-
MHUYECKHX, COLIMAIBHBIX, HAay4HBIX CBs3€dl U
np.) Heob6xoaumo mpoaHann3upoBarh TEKyllee
COCTOSIHME€ MMEIOIINXCS TEXHUUECKUX CPEICTB,
UCIIOJIb3YEMBIX paHee Ul KapTorpapupoBaHUs
o0nekToB Jlyranckoi oOmactu, 000OCHOBATH U
COCTaBUTh KOH(UIYpaIlMI0 HA3eMHBIX HpUEM-
HukoB paguocursanoB 'HCC, koropas no3so-
yuna Obl, ¢ OHOW CTOpPOHBI, 3(PEKTUBHO pe-
mare Kaprorpado-reojie3udeckue 3aJaud B
9KOJIOTHH M MIPUPOAONONIB30BaHNH, a C IPYroi
CTOPOHBI, UMeNa Obl MpHUEMIIEMbIE CTOUMOCT-
HBIE XapaKTEPUCTHKU M BBICOKHME IOKa3aTelu
HAJIS)KHOCTH PE3YJIbTaTOB.

B cBsi3u ¢ 3TUM yenw Hactosel paboThl
3aKJIIOYAETCSl B OLIEHKE BO3MOXHOCTEH HC-
MI0JIb30BAHMSI TJI0OATBHBIX CITYTHHUKOBBIX CH-
CTEM HaBUTallUU JJISi T€0IKOJIOTMUYECKUX HC-
CJIEJOBaHUI TEPPUTOPUIN B COBPEMEHHBIX YC-
nosusix Jlyranckoit Haponnoit PecriyOmmku.
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Oovekm uccnedosanus — TI00ATBHBIC
HaBUTAIIMOHHBIEC CITYTHUKOBBIE CHUCTEMBI, i B
YAaCTHOCTH, WX TII0JIb30BATCILCKHN CETMEHT
(Ha3eMHBIit), IIPEACTABICHHBIN GPS-
CTaHIUSIMH ¥ KOHCYHBIMH TT0JIb30BaTEIISIMHU.

Ilpeomem uccnedoseanus — BO3MOXKHO-
ctu ucnosp3oBaaus 'HCC B reoskonoruye-
cKHX HccienoBanusx J{onbacca.

3adauu viccie0BaHUS:

— PacCMOTPEHUE TPHUHIUIIOB TIOCTPOCHUS
I'HCC wm wuccnemoBaHne OCOOCHHOCTEH WX
COBPEMEHHOU peann3aluu;

— U3YYCHHE COBPEMEHHOTO  COCTOSHUS
GPS-crannuii va repputopuu JIHP;

— OIICHKa BO3MOJKHOCTEH HCITOJIb30BaHUS
rI00abHOM CITYTHUKOBOW HaBUTAIUU IS
penieHus 3a/1a4 3KOJIOTHH U MPUPOJIOTIOIH30-
BaHMs B ycnoBusax Jlyranckoi Haponnon

PecniyOnuxu.
Metoauka wucciaegoBanus. lccienosa-
HUE TepcrneKkTuB  ucnosb3oBanus  GPS-

HaBUTALMH B TE€0JKOJOTMYECKHX HCCIIEeI0Ba-
HUSIX PETHOHA BBHIIOJIHEHO HAa OCHOBE HWH-
(GOpMaAIIOHHOTO M CTPYKTYPHOTO aHaJIN3a
COBPEMEHHBIX TEXHHYECKHUX CPEICTB, CIIOCO-
0OB M METOJIOB CITYTHUKOBOW HABUTALIUU U UX
BO3MOJKHOCTEH TPU OTPEAETICHUH MPOCTPaH-
CTBEHHBIX XapaKTEPHCTUK IMPHPOJIHBIX, TPH-
POJTHO-TEXHOTCHHBIX M TE€XHOTEHHBIX OOBEK-
ToB JlonOacca Ha COBpEeMEHHOM 3Tarie.
N3i0xeHne MaTepuasia v ero pe3yJbTaThl.
1. Ocnogbt cnymHuuxogoil Haguzayuu.
['moGanbHasi HaBUTAIMOHHAS CIyTHHKOBAS
cHCcTeMa — 9TO CHCTEMa, TO3BOJISFOIIAsS OTI-
peneNiaTh MECTOIIOJIOKEHHE OOBEKTOB MECT-
HOCTH C NPUMEHEHUEM CIICIHAIbHBIX HaBU-
TallMOHHBIX WU T'e0JIe3NYECKUX IPHEMHHU-
KoB. Kpome 3TOro, CIyTHHKOBBIE CHCTEMBI
HABUTALMU TO3BOJISIOT MOJYYUTh HH(pOpMa-
IIUI0 O CKOPOCTH W HANpPaBIICHUW JBIDKCHHS
NpUEMHUKA CUTHAJIA, @ TAK)KE MOTYT HUCIHOJIb-
30BaThCS IS KaTMOPOBKH TOYHOTO BPEMEHH.
I'HCC cocrout u3 Tpex CErMEHTOB: KOCMHU-
YEeCKOT0, HA3€MHOTO U TI0JIh30BATEIILCKOTO [2]:
— KocMmuuecknii  CErMEHT INpeACTaBiseT
co0oil co3Be3nue (TpyNIUpPOBKY) HaBUTallU-
OHHBIX CIYTHUKOB. OCHOBHasl (YHKLHS KaX-
JIOTO CIYTHHKAa — (OPMHUPOBAHUE M HU3ITyde-
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HUE PaJMOCUTHAJIOB, HEOOXOIUMBIX Ui Ha-
BUTAIlMOHHBIX ONpPEJEICHUN norpedureneit u
KOHTPOJIsl OOPTOBBIX CUCTEM CITyTHHKA.

— HazeMmHbIil cerMeHT BKJIIOYaeT B cebd
KOCMOJIpOM, KOMaHIHO-U3MEPHUTENbHBIN
KOMILJIEKC U LEeHTp ynpasieHus. Kocmonpom
obecreunBaeT BBIBOJI CITyTHUKOB Ha Tpeoye-
Mble OpOUTHI MpU NEPBOHAYAIHLHOM pa3Bep-
THIBAHUM HABUTAI[MOHHOM CHCTEMBI, YIpaB-
JIeHUE CIIyTHUKaMU B Cllydyae He0OXOUMOCTH
KOPPEKIMH HX TPACKTOPUN JABWKEHHUS, a
TaK)Ke IEPUOJNYECKOE BOCIIOIHEHUE CIIyT-
HUKOB TI0 MEpE€ UX BBIXOJIa U3 CTPOS WUJIU BbI-
paboTKu pecypca.

— Ilonp30BarenbCKuil (Ha3€MHBIN) CErMEHT
BKJIIOYAET BCE MPUEMHUKH, BBINOIHSIIONINE
OTIpEe/IeNIEHUE CBOETO MECTOIOIOKEHUSI.

B 3aBucHMOCTH OT BUJa NPUHHUMAEMBIX U
0o0pabaThIBa€MbIX CUTHAJIIOB MPUEMHUKU J€-
JISTCSL Ha OJIHOYACTOTHBIE U JIBYXYacCTOTHBIE,
KOJI0BbIE U (hazoBbie [3, 4].

KonoBble npueMHUKN NpeaHa3HAuYEHbI 115
OTpEJIeNICHUs] TPEXMEPHOTO TOJIOKEHHS TOU-
KM, CKOPOCTH U HarpaBJieHUs IBUkeHUs. OHU
MO3BOJISIIOT ONPENENSITh IUIAHOBOE I0JI0XKe-
HUE 00BEKTa, KaK MpaBUio, C TOUHOCTHIO JI0
€IMHULl METPOB, a BBICOTHOE MOJIOKEHUE OIl-
peneisieTcst ¢ TOYHOCThIO nopsiaka 10 m.

JIByX4acTOTHbIE  KOJOBbIE  NPUEMHUKU
o0OecreunBarOT CyOMETPOBYIO TOYHOCTh. JTHU
MPUEMHHUKHU yJOOHBI MPU BHIIOJHEHUH IMOJIe-
BBIX Ieorpauueckux, reoJJorndeckux pador,
AKOJIOTMYECKUX TOJIEBBIX HaAOIIOACHUM, IIa-
HUPOBAHUU JIECOYCTPOUTEIHCTBA U OXOT-
HAYbKX yroauil. IlomydeHHBIE pe3ysbTaThI
MOTYT HaKaIUIMBaThCsl U XPAHUTHCS B MAMSITH
npubopa, a 3aTeM BBOAMUTHCS B KOMIIBIOTED
Ui jpanbHeime oOpabotku. IlpuemHuku
UMEIOT Majible TabapuThl U Maccy, Mpuemiie-
MYIO CTOUMOCTh, pab0OTal0T B IIMPOKOM JHa-
[1a30HE TeMIEepaTyp U MaJlO3HEPTOEMKH.

[Ipuemnuky, ucnosnb3yronye (a3oBblil Me-
TOJl TIO3ULIMOHUPOBAHUS, UMEIOT 0o0Jiee BHICO-
KYIO TOYHOCTh — Ha YPOBHE 1 CM U MEHBbIIIE.

[TpuHuun paboTel CUCTEMBI CITyTHUKOBOMN
HaBUTAIUK Oa3upyeTcsl Ha 0Oe33alPOCHBIX U3-
MEPEHMSIX PACCTOSHUN (JAJIbHOCTEN) MEXIY
HAaBUTAI[MOHHBIMHM CITyTHUKAMH, IOJIOKEHHE
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KOTOPBIX HM3BECTHO C JIOCTAaTOYHO BBICOKOM
TOYHOCTBIO, W CITYTHHKOBBIM ITPHEMHHKOM
NOTpeOUTENS, YCTAHOBIEHHBIM Ha TOYKE, KO-
OpIMHATBl KOTOpPOM TpedyeTcsi ONpelesnTh.
HaBuranmoHHbsle CHYTHHKH, HWMEIOIIAE Ha
CcBOEM OOpTYy aTOMHBIE Yachl, CHHXPOHU3UPO-
BAaHHbBIE C CHCTEMHBIM BPEMEHEM, H3Iy4aroT
AJIEKTPOMArHUTHbIE BOJIHBI, B KOTOPBIX 3aKO-
TUPOBaHbl HABUTALMOHHBIE COOOIEHUS IS
HA3eMHBIX MMPUEMHUKOB O BPEMEHHU U IOJIO-
KCHHUU UX B TIPOCTPAHCTBE.

Ha 3emie npueMHUK, UCHIOB3YS] CUTHAIbBI
MIPUEMJIEMOTO KauecTBa OT CITyTHHMKOB, IOTa-
JAOIIMX B 30HY BUIUMOCTH, OIPEIEINSET
CBOM IPOCTPAHCTBEHHbIE KOOPIMHATHI X,),/
Mo Ccrnoco0y MPOCTPAaHCTBEHHOM OOpaTHOMU
JIMHEWHOM 3aCEUYKH.

Croco6 wm3MepeHHsi NalbHOCTEH OCHOBAH
Ha BBIYUCIICHUH BPEMEHU IPOXOKICHUS CHT-
Hajla OT CIIyTHHKA JI0 IPUEMHUKA [ 5], KoTopoe
ofpesessieTcss Mo 3aJepXKKe MPUHUMAEMOIo
CUrHaia B npueMHuke. Eciu yackl criyTHUKaA U
MoJiy4yaresnisi CHHXPOHU3UPOBAHbI, M CHUTHAI
nepeMenaeTcs 1o JIMHUH MPSIMO BHIUMOCTH,
TOrjJa JalbHOCTb, COOTBETCTBYIOLIAs pealib-
HOW TUCTaHUUU OT Touku M(x,y,h) N0 cryTHU-
Ka, OmpejessieTcsl Kak IPOU3BEICHUE CKOpO-
CTH pacIpOCTpaHEHUsI BOJHBI B aTMOcdepe Ha
BEIMYMHY 3aJep>KKu BpemeHu. OpjHako B
OOJIBIIMHCTBE CIy4aeB 4achl HE CUHXPOHU3U-
POBaHbI, B pe3y/bTaTe Yero K TPeM HEU3BeCT-
HBIM X, ), i 100aBJIsETCS HEU3BECTHBIN YeT-
BEPTHI mapameTp b — BpeMms paccoriacoBa-
HUSl 4acoB NMPUEMHUKA C YacaMH CHUCTEMHOTO
BpeMeHU chyTHUKOB. ClejoBaTenbHo, JUis
OTIpe/ICICHUs] YeThIPEX HEU3BECTHBIX HE0OXO-
MO UMETh B 30HE JOCTYIHOCTH NPUEMHHUKA
MUHUMYM Y€TBIPE CITyTHHKA.

Takoii MeTOol, MCHOJB3YIOUIMNA [JIs OIpe-
NIeJIEHUs] TEKYIIEro IOJIOKEHUSI TOYKU OJMH
MPUEMHUK CITYTHHKOBBIX CHTHAJIOB, Ha3bIBa-
eTcst abconmtoTHbIM. Ha pucynke 1 mpencras-
JieHa TPUHLMIIMAJIbHAS CXEMa OIpeleICHUs
MECTOMOJIOKEHUST ~ moTpeduTens  (Touka
M(x,y,h)) aGCOJIFOTHBIM METOJIOM Ha OCHOBE
U3MEpEeHUusl JaJbHOCTEN J0 YeThlpex HalIo-
JaeMbIX  OJHOBPEMEHHO  HMCKYCCTBEHHBIX
cnytaukoB 3eminn (MC3).
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Pucynok 1 Cxema ompenencHust KOOpAUHAT
MPUEMHHKA a0CONIOTHBIM CIIOCOO0M

AOCOIOTHBIM METOJ JTaeT CPaBHUTEIHHO
HEBBICOKYIO TOYHOCTb OIPENEICHHs] KOOPIH-
HaT — OT Tpex A0 15 meTpos.

Ha TtoyHOCTH pemieHuss HaBUTralMOHHOMN
3a/laud [0 OIpPEAETICHUI0 MECTOIOJIOKECHHUS
00BbeKTa BIUSIOT cieaytone GakTopsl [6]:

— T€OMETPUYECKOE PACIOJIOKEHUE HAaBH-
ralMoHHbBIX KocMuueckux anmapaTto (HKA),
HCIOJIb3YEMBIX B PELLICHUHU;

— HOrpeHOCTH (OPMUPOBAHUS OOPTOBBIX
mkan BpemeHu HKA, BbI3BaHHBIE paccHH-
xpoHu3auuein 6oproBbix yacoB HKA;

— ademepuanbie norpemnoctn HKA. Bos-
HUKaIOT IPU MAaHEBPAX CIIYTHUKOB, O KOTOPBIX
10JIb30BATENb 3apaHee He MPEAYNPEKIEH;

— IOTPELIHOCTH 3a CUET PACIpPOCTPaHEHUS
HABUTAI[MOHHBIX PaJHOCUTHAJIOB B aTMocde-
pe (noHocdepHble U TponochepHble mOrpen-
HOCTH);

— HEOJHOPOJIHOCTh I'PABUTALIMOHHOIO IO-
7151 3eMJT, BIMAONIAs HA OPOUTHI CITyTHUKOB;

— HEOJHOPOJIHOCTh aTMOC(ephl, H3-3a KO-
TOPOM CKOpPOCTh U HalpaBJIE€HUE pacnpocTpa-
HEHUSl PaJMOBOJIH MOXKET MEHSTHCS B HEKO-
TOPBIX IIpesenax;

— OTPa)KEHUS CUTHAJIOB OT HA3€MHBIX 00b-
€KTOB, UYTO 0COOEHHO 3aMETHO B TOPOJIE;

— anmapatypssle norpemnoctr HKA;

— HAJIMYME B CHUCTEME CHEIHAJbHBIX MeEp
110 3arpyOJICHUIO TOYHOCTH;

— PENATUBUCTCKUE IPPEKTHI.

Takke BIusieT ciocod n3MepeHus AaIbHO-
CTH B MPUEMHHUKE — KOJOBBIA WK (a30BBIM.
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B mepBom ciydae CpaBHUBAIOT KOJBI IOJY-
YEHHOI'0 CO CIIyTHHKA CUTHAJla U Cr€HEpUpO-
BAaHHOTO B CaMOM IPUEMHHUKE, a BO BTO-
pom — (a3el. Hanbosiee TOUHBIME SIBISIOTCS
(a3zoBbIe U3MEPEHUS.

Jis  ompeneneHus MPOCTPAHCTBEHHOIO
MOJIOXKEHHUSI ¢ 00Jiee BHICOKOW TOYHOCTBIO He-
00X0IMMO BBITIOIHATH U3MEpeHust B audde-
PEHIMAIIBHOM pPEeXKHME C IIOMOIIbIO JIBYX
MPUEMHUKOB (pHUC. 2), OJUH U3 KOTOPBIX BBI-
cTrynaerT 0a30BbIM U YCTaHaBIIMBAaeTCS Ha
TOYKE C M3BECTHBIMU KOOpAMHaTaMu (Ha Oa-
30BOM CTaHIIMM), @ BTOPOIl BBICTYIIAET B Kaye-
CTBE POBEPHOTO (MEPEABUIKHOTO) IJIA OIpe-
JIeJIeHUs] KOOPJAUHAT UHTEPECYEMBIX TOUEK.

O6a mpueMHHUKa JTOJDKHBI paboTaTh OIHO-
BpeMeHHO. Ha 6a30Boii cTaHIIMM W3MEpEHHBIE
paccTosiHUSL IO CIYTHUKOB CPaBHUBAIOT C BbI-
YHUCJICHHBIMU [0 W3BECTHBIM KOOpAMHATaM
TOYKHM M OINPEAENSAIOT UX Pa3HOCTH, Ha3bIBae-
Mble U PepeHIMATbHBIMU NTOIPAaBKaMU. DTH
MOTIPAaBKU YYUTHIBAIOTCS B XOJI€ BBIUUCIICHHIA
KOOpJMHAT poBepa IOCie H3MEpeHUd Jmbo
IIpU KCIIOJIb30BAaHUM PAIUOMOJIEMOB YK€ B
nporecce n3MepeHuii. Takoil MeTo 1 MOBBIIIIE-
HUS TOYHOCTH H3MEPEHHs KOOPAWHAT Hasbl-
BatoT DGPS nimu CJIK (cuctemsl muddepen-
nuanbHOM Koppekuun). [Ipu 3ToM KOoMIeHCH-
pYIOTCSL Kak aTMOC(epHble UCKaKEHHs], TaK U
ademepuanabie ommoku. B ocHOoBe MeToma me-
KHT IOJIOKEHHE O TOM, YTO BIIMSHUE pa3iny-
HBIX UCTOYHUKOB OIIMOOK Ha Pe3yibTaThl U3-
MEpEeHUH OJMHAKOBO KakK Juisd 0a30BOro, Tak U
JUTsl MOOMJIBHOTO TipueMHuKa [1].

ncs nc3 ncs3

ncs

basosas
cmaHyusi

Posep

Pucynok 2 Cxema onpenencHus: KOOpAuHAT
npueMHHKa Ju(QepeHIanbHbBIM CrIoco00M
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OnopHas ctaHiust GOpMUPYET KOPPEKTH-
pyrolee cooOlIeHHe, CoIepKallee, B IEPBYIO
ouepenb, (pa3zoBbie HaOMIOACHUS Ha 0Oa3e H
pu HEOOXOIMMOCTH TIPOUYI0 MH(POPMAIIHIO.
PoBep, mosnyuuB 3Ty mHpOpMaluio, ¢ MOMO-
IIbI0 COOTBETCTBYIOIIEH MPOrpamMMbl BbIYHC-
nser auddepeHuanbHble  MONPaBKU s
COOCTBEHHOTO MECTOIOJIOKEHUSI U BPEMEHU,
[I0CJIE YETO OHU MePEeatoTCsl M0JIb30BATEIIIO.

2. Cospemennvie 2nobanvHvie Haguzayu-
OHHBlEe ChYMHUKO6ble cucmemvl. B HacTos-
mee BpeMsl TJI0OOalbHAs HaBUTAIMOHHAsS
cnyrHukoBas cucrema ['HCC Bximrodaer B

I''IOHACC, amepukanckyo (CIIA) GPS;
kutaiickyto BeiDou; epomneiickyto Galileo.
Snonns u HWMHOus pa3BOpadyvBarOT PEruo-
HaJbHbIE HABUTAIIMOHHBIE CITYTHUKOBBIE CHC-
tembl QZSS u NavIC coorBercTBeHHO. B
tabinuue 1 mpeacraBieHbl OCHOBHBIE Xapak-
TEPUCTUKU COBPEMEHHBIX IJ100albHBIX HaBH-
TaIMOHHBIX CTYTHHUKOBBIX CHCTEM.

Bce cnyrHHKOBBIE HaBUTallMOHHBIE CHC-
TEMbl OTJIMYAIOTCS CUTHAJIOM, KOJIUYECTBOM
CIIyTHUKOB, OJJHOBPEMEHHO HAaXOJAIIMXCS Ha
opbuTe, opOUTATILHBIMU MapaMeTpamMu IoJie-
Ta cryTHUKOB. PaccmotpuMm Gosiee moapoOHO

cebst cuemyrommue cucteMbl: poccuiickyto  cuctembl GPS u TJIOHACC [7-9].
Tabruya 1
OcnoBubie xapakrepuctuku [ HCC (cocrasneno no ganusiM caiita [JIOHACC [7])
OcHOBHBIE I'nobanbHblC HABUTAIHOHHBIC CITYTHUKOBBIC CHCTEMbI
XapaKTEePUCTUKU I'IOHACC GPS GALILEO BEIDOU
Crpana co3nanus EBponeiickuii N
cucrembl [HCC Pocens CHIA Coro3 Kurrait
Baiixonyp, Meic Kanagepar, N
Kocmonpom Kasaxcran CIIIA Kypy, I'Buana | Cuuan, Kurait
"ueno NC3 24 24 27 27
(HOMUHANBHOE)
Yucno OPG?TaHBHLIX 3 6 3 3
TJIOCKOCTEH
Yucno UC3 B ] 4 9 9
OpOUTANTBLHOM MIIOCKOCTH
Op6uTtsr bruzkue k kpyrosoit
Beicora opOut, km 19100 20145 23222 21528
Haksionenue opOuT, rpa. 64,8 55 56 55
Cucrema KOOpauHAT 113-90 WGS-84 GTRF CGCS2000

Cucmema GPS. IlepeHoc OT CIyTHUKA K
MIPUEMHUKY BCe MHGOpPMAIMU OCYIIECTBIIS-
eTcs C MOMOIIBI0 HECYMIMX 3JIEKTPOMarHUT-
HBIX KOJICOAHWH, M3TydaeMbIX Ha YacTOTax
L1 rpaxxmanckoro HazHaueHus (B CBOOOJTHOM
nocryne, kox C/A) u L2 BoeHHOoro HazHaye-
HUS (B 3aKpBITOM JOCTYIE, 3allUIICHHOM
TOYHBIM P-ko/10M).

Komget C/A (Clear Aquisition — moJHO-
cThl0 gocTynHbii) u P (Precise — To4HBIN)
MPEACTABIISIIOT c000M OmHapHbIe Koabl. OHU
UMEIOT XapaKTePUCTUKU CIYYalHOTO €CTeCT-
BEHHOTO IIIyMa, HO B OTJIMYHE OT MOCJIETHETO
JIETKO BOCHPOM3BOJSTCS CpPEICTBAMHU IJIEK-

TpoHUKH. Kax710My CIIyTHUKY COOTBETCTBYET
CBOSl MIOCJIEI0BATEIBHOCTh KOJIOB.

[Ipu npoextupoBanuu cucremMbl GPS npo-
THO3MPOBAJNIOCh, YTO TOYHOCTh HaBUTALMOH-
HbIX  OMNpeAENeHUH C  HCHOJIb30BAHHEM
C/A-xoga Oyner HaxXOOUThCS B Ipelenax
400 M. B peanpHOCTH OKa3aJioCh, YTO TOY-
HoCTh u3Mepenuii nmo C/A-kony B 10 u 6onee
pa3 Beime — 15-40 M (10 cpenHeKkBagpaTh-
4eCKOMY OTKJIOHEHHI0). Bo3zMoxkHOCT moJTy-
YeHUs MOJ0OHON TOUHOCTH U3MEPEHUI B CBO-
6omHoM poctyre BeizBana B CIIIA omacenwus,
yto curHaiasl GPS moryr ObITh HMCNOJIB30Ba-
Hbl MOTEHIMAIBHBIM NPOTUBHUKOM. B kaue-
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CTBE€ 3aIUTHON MeEphl, HAUMHASA C KOCMHYE-
ckoro annapara Block II, B GPS 6b11 peanu-
30BaH METOJ MpeaHAMEPEHHOW Ierpaganuu
(3arpyOsieHHs1) TOYHOCTH  HAaBUTAI[MOHHO-
BPEMEHHOTO OO0EeCIeUeHUsI TPAKIAHCKUX TIO-
TpebuTenei. JleakTuBanMs pPEeKUMA CEIeK-
TUBHOTO JOCTyna ObUla  OCYLIECTBJICHA
2 mast 2000 r. B pe3ynbraTe TOYHOCTH aBTO-
HOMHOW HaBHUIraluu Bo3pocia noytu B 10 pas,
YTO a0 TUTaHTCKUN UMITYJIbC K Pa3BUTHIO
MIPUKJIAHBIX HABUTAIIMOHHBIX TEXHOJIOTH.

Cucmema IJIOHACC. Kaxpapii xocMude-
ckuit anmapar cuctembl [JIOHACC nepenaer
CUTHAJIbI HA COOCTBEHHBIX YaCTOTAX B JIBYX Yac-
TOTHBIX noyanazonax L1 u L2. Ha nogmuana-
30He L1 mepenaroTcst CUrHaibBI CTaHAAPTHOU M
BBICOKOM TOYHOCTH. CUTHAJ CTaHAApPTHOW TOY-
HOCTH ¢ TakToBOoM yactoror 0,511 Mrit npeHa-
3HaueH Jyisi cBOOOJHOro MCIojb3oBaHus. Cur-
HaJ BBICOKOW TouHOCTH Ha L1 momynupoBan
CHEMAIGHBIM KOJIOM M HE PEKOMEHIYeTCS K
MCTOJIB30BaHUI0 0€3 paspemieHnss MuHuCTepCT-
Ba 06oponsl PO. Ha nommmanazone L2 nepena-
IOTCSl CHUTHAJIBI, MOJYJIMPOBAaHHBIC CIEIUAITb-
HBIMU KOJIJAMU, ¥ OHH HE PEKOMEHIYIOTCS K He-
CAHKLMOHUPOBAHHOMY HCIOJIb30BaHHIO.

B GPS Bce ciyTHuKH paboTaOT Ha OJHUX
M TeX XK€ JacTOoTaxX, HO KaXKJIbIil MMEET CBOM
kon. B TJIOHACC, wnaobGopor, Kaxablid
CIYTHHK HWMEET CBOIO YacTOTy, HO KOJABI Y
BCEX OJIMHAKOBEIE.

Hawmnydimee nokpeiTe U3 4eThIpeXx OINMMCaH-
HeIx Bbiie ['HCC umetror rpynnuposku GPS u
I'JIOHACC. KonuyecTBO CIyTHHKOB M Kaue-
CTBO TOKPBITUSI OTIPENCICHHOW 30HBI Pa3iind-
HBIMH CITYTHUKOBBIMH CHUCTEMaMHU B HYKHBIN
MOMEHT BPEMEHH COXPAHSIOTCS U IPEJICTaB-
JISTFOTCSI TIOJTb30BATEIIO TPH TIOMOIIM CIICIIH-
aIbHBIX NpUIoKeHuH. Tak, Ha pucyHKe 3 rmoKa-
3aH 0030p BHUIMMOCTH CIIyTHUKOB pa3HbIX
I'HCC B paiione 1. AmaeBcka (03.04.2020),
BBITIOJTHEHHBIN C TIOMOIIBIO CEpBUCA CalTa Ku-
TalcKoi crmyTHUKOBOM cuctembl BeiDou [10].

Kak BunHO m3 pucyHka 3, B Touke M i
YKa3aHHOTO Ha Ta0J0 MOMEHTa BpEMEHH J0C-

TYNHBl Ui ONIPENCNIEHUS  IOJIOKEHUS
13 cnyrhukoB  GPS  u 10  cnyrHukoB
I'JIOHACC.
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Pucynok 3 Crnyrauku 'HCC B 30HE BUIUMOCTH
It Touku M(48°28" c.ut., 38°4876.0.)

3. Cospemennvie ' HCC-npuemnuxu. Cryt-
HUKOBBI NPUEMHUK — PAIUONPUEMHOE YCT-
POMCTBO ISl OIpENENeHHus TIeorpapuyecKux
KOOPJMHAT TEKYIIEro MECTOMOJIOKEHUSI aHTEeH-
Hbl IPUEMHHMKA HA OCHOBE JIAHHBIX O BPEMEH-
HBIX 3a/IepKKax NpUXoJa paJdOCUTHAIOB, W3-
Jy4aeMbIX CIYTHUKAMHU HABUTAlIMOHHBIX CHC-
TeM. B 3aBUCHMOCTH OT UCIIOJIb3YeMOM CUCTEMBI
HaBuranu pasnenstores Ha GPS-mpuémuunkwy,
I'NIOHACC-nipuéMHUKN 1 Tak Jajiee, OJJHAKO B
HacTosiIiee BpeMsi OOJBIIMHCTBO MOTPEOUTENb-
CKHMX ¥ PO(ECCUOHAIBHBIX CIIYTHUKOBBIX ITPH-
€MHUKOB yMEIOT paloTarh C HECKOJIBKUMHU
CITyTHUKOBBIMHU CHICTEMaMH HaBUTallUH.

[Io TOYHOCTHM CIYyTHUKOBBIE NPUEMHUKU
JeNSITCS Ha TpH Kiacea [3, 4]:

— HaBUTALIMOHHBIN KJIaCC — TOYHOCTbH OII-
penenenus koopaunat 150-200 wm;

— kiace kaprorpadguu u TNC — 1-5 m;

— reoJIe3n4ecKuil Kirace — 110 1 cm.

Bpewmsi 00paboTku curHana B NpuéMHUKE,
TaK Ha3bIBA€MbIN OWT-TaliM, OTpENETsieT Cy-
HIECTBEHHYIO NOTPEIIHOCTh U3MepeHun. s
0o0bruHbIXx ['HCC-ycTpoiicTB 3anmokeHa Tou-
HOCTb B OJIMH MPOLIEHT OT OUT-Taiima, 3TO CO-
orBercTByeT 10 HaHOCEKyHAaMm, Uil CKOPO-
CTH CBeTa — 3TO paccrosiHue 3 merpa. bonee
IPOJIBUHYThIE NPUEMHHUKH B Ipodeccuo-
HaJIbHBIX T€0JE3UYECKUX YCTPONCTBaX WU
JUIS. BOGHHBIX 1IeJIell UMEIOT TOYHOCTh Ha He-
CKOJIBKO TTOPSIIKOB BBIILIE.
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4. Cospemennvie cemu GPS-cmanyuii.
Kak cnenyer u3 BbIIIEH3I0KEHHOTO, UCIIONb-
30BaHue ceTeil HazeMHbIXx GPS-cranumii no-
3BOJISIET 3HAYUTENIBHO YBEJIUYUTh TOYHOCTH
MO3ULIMOHUPOBaHUS O00BEKTOB Ha 3emie. B
HACTOSIIEE BpEMsl B MUPE UMEETCs 10CTaTou-
HO OOJIBIIIOE KOJIMYECTBO TaKUX CeTel pede-
PEHIIHBIX CTAHIHWW, KOTOPBIE TPYIMIUPYIOTCS
KaK Ha TEPPUTOPHSIX OTHAEIbHBIX CTpaH (Ha-
LMOHAJIbHBIE TOCY/IAPCTBEHHBIE WM YaCTHbBIE
CETH NEPMAHEHTHBIX CTaHUUI), TaK U Ha Tep-
PUTOPUSX LIETBIX PETHOHOB.

3HAUUTENbHYIO 30HY MOKPBITUS HMEIOT
IATh LIMPOKO30HHBIX CHUCTEM IU(epeHLn-
anbHOM  koppekuuu:  CIAKM, WAAS,
EGNOS, GAGAN, MSAS [7].

Ha reppuropun Poccuiickoit @enepanuu u
VYKpauHbl 3KCIUTyaTUPYETCS 3HAUYUTEIbHOE
KOJIMYECTBO CETel aKTHUBHBIX 0a30BBIX CTaH-
Ui, TPUHUMAIONINX CHUTHAIBI TPYIITHPOBOK
cnyrankoB ['JIOHACC u GPS, a Taxxke apy-
rux 'HCC. OT1o cetn peruoHajlbHBIX U MEX-
pernoHanbHBIX GPS-cTanmuii, Takxke Ha ATUX
TEPPUTOPUAX JEUCTBYIOT IBE MEXIyHapoa-
Hele cetn — International GNSS Service IGS
Network wu eBpomeiickas cerb EUREF
Permanent GNSS Network, pe3ynpTaThl Ha-
ONMIOJICHUM KOTOpBIX, KpoMe obOecreueHus
J0CTyNa K TOYHBIM KOOpJAMHATaM U JaHHBIM
nabmonenuit ['HCC-cetn, wucnonp3yroTcs
TaK)Ke B IIMPOKOM CIIEKTPE 3a]a4 Hay4HbIX, B
TOM YHCJIE T€03KOJOTUYECKUX UCCIIEIOBAHUM.

Ha teppuropuu Jlyranckoir oOmactu 10
2014 rona Ha 6aze acTpOHOMHUYECKOU 0OCep-
Baropuu «Opuon» QyHkunonuponaia GPS-
cranuust «ALCI» YkpanHckoil pernoHanbHON
cetu Ha3eMHbIX GPS-cranmmii. [lannas cran-
LM, ABJISIACH CAMOM KpalHEW Ha BOCTOKE YK-
paunsl (puc. 4, Touka «ALCI»), no3Bosisina B
cBoe BpeMs dS(DPeKTHBHO pemaTh 3amadu
CIyTHUKOBOM HaBMralid B BOCTOYHBIX pe-
TMOHAaX YKpauHBI.

5. Hemopus co3oanun u pazeumus GPS-
cmanyuu na oaze I[J/IOH «Opuony. llentp
JIa3€pHO-ONTUYECKUX H3MepeHuil «Opuon»
nmenn npogeccopa tO. C. Jlenumnuka — oT-
NelbHOe HayyHoe mnojapaszaeneHue Jlonbac-
CKOT'O TOCYAapCTBEHHOT'O TEXHUYECKOI'0 YHHU-
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Bepcutera. LlenTp ocHoBaH B 1993 r. Ha Ga3ze
OtpacneBoil HayyHO-HUCCIIEI0BATEIbCKON J1a-
OopaTopuH J1a3epHO-ONTUYECKUX HU3MEPEHUMN
I'occrangapra CCCP. IlepBbIM IUpPEKTOPOM
LJION «Opwuon» 6s11 KOpuii CepreeBuu [e-
HUIIUK — JIOKTOP TEXHUYECKUX HAYK, MpO-
deccop, akageMuk MexaTyHapOIHOW akaje-
MHUHU HayK 3KOJIOTUU U 0€30IaCHOCTH >KH3HE-
NEeSITeIbHOCTH, 4WieH MeXIyHapoJHOoro ac-
TpoHOMHUYecKoro coro3a. [lo mocnegHero
BPEMEHM OTJIEICHUEM pyKoBOaWI Banepuit
Brnagumuposnu Mypra — kaHIuaaT TEXHU-
YeCKUX HayK, JOLIEHT, 3aBelyrolui kaden-
poit paauodusuxu u anekTponuku Joul'TY.
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Pucynok 4 Kapra GPS-cranmmit Ykpaunckoit
peruoHansHOM cetu [11]

[lenTp mMeeT MHOTOJIETHUM OMBIT MPOBE-
JICHUST HAYIHBIX UCCJICIOBAHUM M BBITTOJTHEHUS
pa3paboTok B o0nacTu paguopu3nKy, KBaHTO-
BOM DJIEKTPOHUKH, JIA3EPHON TEXHHUKH, HJICK-
TpoHukH. HambGonpiiiee BHUMaHHUE yICISICTCS
JIa3epHON JIOKAIIMH KOCMHYECKUX OOBEKTOB, a
taoke — Texnonorusm GPS u 'HC.

B 2003 r. B ActpoHomuueckoi oOcepsa-
topuu LleHTpa na3zepHO-ONTUYECKUX HU3MEPE-
Huil «OproH» OblIa CO3/1aHa TTOCTOSIHHO JICH-
crByromas 0OazoBast GPS-cranuust YxkpauH-
CKOM IEpMAaHEHTHOM CETH, BXOIAIIAS TAKKE B
coctaB eBponerckoit cetn EPN.

Texauuecku GPS-ctanuus mpencraBisieT
co0o0il anmapaTHO-NPOrpaMMHBIA KOMILIEKC,
MpeAHa3HauYeHHBIN ISl 00SCIICYCHHS BBITTOJI-
HEHUsI U3MEPEHUN U OTPeCIICHHs] POCTPAH-
CTBEHHOTO MECTOTIOJIOKEHHSI OOBEKTOB MIy-
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TE€M MpeoCTaBleHUs] UHpOpMaLUU A KOp-
PEKLUU JaHHBIX, MOJYy4aeMbIX C IMOMOIIbIO
cnytHukoBbiX (['HCC) HaBuranuoHHbBIX U
reoJie3uYecKux  mnpueMHukoB.  Kowmrmiekc
BKJIIOUAET CIYTHHUKOBOE, KOMMYHHMKAI[MOH-
HOE, KOMIIBIOTEPHOE U JIpyroe 000pya0BaHUE,
CHelHalM3UpOBaHHOE MpOrpaMMHOE obecrie-
YeHHEe, YCTaHOBJEHHOE B pailoHE BBINOJIHE-
HUS U3MEPEHUH U OomNpeaeseHus] MECTONOJIO-
KEHUS, YaCTUYHO 3a(UKCUPOBAHHOE B IPO-
CTPaHCTBE Ha IOCTOSIHHOM OCHOBE U (PyHK-
LHUOHUPYIOLEE HEIPEPBIBHO.

Mecropacnosioxxenue ACTPOHOMHYECKON
obcepBaropun IJIOU «Opuon» Joul'TY
BBIOpAHO W3 YCIIOBUH HAWJIyYIlIEro Ipuema
CUTHAJIOB KOCMUYECKHX CIIYTHHUKOB Ha Oepe-
ry UcakoBckoro Bojoxpanuiumia B ceine Mu-
xainoBka [lepeBanbckoro paiioHa.

Wnentuduxatop cranuum — «ALCI» B
eBponeiickoit cucteme cetu EPN (EUREF
Permanent GNSS Network), kotopas sBisieT-
cs (enepauuel areHTCTB, YHUBEPCUTETOB U
HCCIEA0BATENbCKUX YyUpexkaeHnid EBpomnsl,
noJyiep>KuBaroleid EBponencKyo Ha3eMHYIO
cuctemy koopaunatr (ETRS89), seastomryro-
csl eIMHON O0OIIEeeBPONEeHCKON CTaHAapTHOU
CUCTEMOM KOOpAMHAT, NPHUHATOW EBpomen-
ckori komuccuer. Cranuusa «ALCI» B Ha-
cTosiee Bpemsi He paboTaeT (OCTaHOBJIEHA C
13 utons 2014 rona).

Ha caiite eBponeiickoii cetu EPN MoxxHO
HaWTH BCIO HEOOXOauMyl0 HWH(OpManum o
craniuu «ALCly», Birodast apxuB Habmro/1€-
HUH B cHequanbHOM (opmaTe JaHHBIX
RINEX.

CryTHHKOBasi aHTEHHA CTAHLUU >KECTKO
KpEnuTCs Ha BEpPXy CIELUAIBHOrO IUJIOHA,
YCTQHOBJIEHHOTO Ha HEINOJBHXHOM OCHOBa-
HUHU aHAJIOTMYHO IYHKTaM IeoJIe3n4ecKoi oc-
HOBbl. KoOpJMHATBI aHTEHHBI ONpPEAEISIIOTCS
COBMECTHO U C OJJMHAKOBOW TOYHOCTBIO C KO-
OpAMHATaMU ITyHKTOB OIOPHOI'O OCHOBAHUSI.

B rtabnuue 2 npeacraBieHbl KOOPAUHATHI
U CKOPOCTH ONOPHOI Touku cTranuuu «ALCI»
B KOOpJIMHATHOW peanu3zauuu MexayHapo-
HOM 3eMHOUN cucteMbl koopauHaT [GbOS
(amoxa: 2005,0), ompenenennsie llenTpom
ananm3a [HCC-pgannbix [11].
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Tabauya 2
KoopauHAaThl 1 CKOPOCTH CMEIIECHHH
oropao Touku ctanmu «ALCI»
(3a¢pukcuposansl 05.02.2014)

X, M 3297847,93093
Y, M 2661607,40787
Z, M 4750829,81961
VX, M/rox -0,02135
Vy, M/ron +0,01418
Vz, M/Toz +0,00844

[Toka3anupie B Tabiuie 2 JaHHBIE U pe-
3yJbTaThl MHOTOJICTHUX HAONIOJCHUN 3a W3-
MEHEHHSIMHU KOOPJAUHAT OTIOPHOU TOYKH CTaH-
uun «ALCI» 1O3BOJISIOT TOBOPUTH O CYIIE-
CTBOBAaHHUM YCTOMYMBOIO JIMHEHHOTO TpEHIA
M0 CMEIIECHUIO KOOPJAUHAT TOYKA B TOPU30H-
TaJIbHOM IUIOCKOCTH.

Astopsl M. U. Opmrok 1 M. B. Hmenko
no maHaeiM  HaOmomenuin I'HCC-cranimii
YKpanHCKOM IEPMaHEHTHON CETH BBIIIOJIHHU-
JIM CpaBHUTEJBHBIN aHAIW3 COBPEMEHHOU Je-
dbopmarnuu 3eMHON TMOBEPXHOCTU HA TEPpH-
topuu Ykpaunsl [12]. Ha cxeme reorpadude-
CKOr'0 PalOHMPOBAHHMS TEPPUTOPUM Y KPaWHBI
(puc. 5) npeacTaBiieHbl MTOJIyY€HHbIE UMU pe-
3yJbTAThl OIEHOK CMENICHUH OMOPHBIX TOUECK
CTAaHIIMA B TOPU3OHTAILHOW IUIOCKOCTH 3a
necaTUIeTHUN nepuon HabmogeHuid. CraH-
nun «ALCI» cOOTBETCTBYET KpailHssi B BOC-
TOYHOM HaIPaBJICHUH TOYKA.

AHanu3upysi XapakTep pacrpeaeiieHus
ckopocreir cmemenuss ['HCC-cranmuii Ha
KapTe pUCYHKa 5, MOXKHO CJIeTIaTh BBIBO/I, YTO
HaIpaBJICHUS BEKTOPOB CMEIICHUS B TOPH-
30HTAJIbHOM IUIOCKOCTH COTJIACOBAaHBI. ITO
MOATBEP)K/IA€T BBICOKYID TOYHOCTH ITIPOBE-
JICHHBIX CIYTHUKOBBIX M3MEPEHUH U CBHUJIC-
TETCTBYET O TrJ00aJbHOM  HAMpaBICHUH
nBkeHusi EBpaswmiickoit muTochepHON TUIH-
TBHI JUIsI BOCTOYHO-EBPOIIEUCKOM €€ JacTu (Ha
2,58 cM B roj B cpeiHEM 110 BceM Halmroaae-
MbIM 109 THCC-cranmmsm [12]).

B otnHomenun cranumun «ALCI» MoxxHO
CIIPOTHO3MPOBATh 3aMETHHIC W3MEHEHHS OIl-
PEICIICHHBIX paHee KOOPAWHAT OTIOPHON TOY-
KM 3a BpeMsi BBIHY)KJICHHOW €€ OCTaHOBKH,
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YYHUTHIBasi KaK pPErHOHAIBHBIC YCPEIHCHHBIC
nmapamMeTpbl BEKTOPOB CKOPOCTEH W3MEHEHUS
MOJIOXKEHUS, TaK U KOPPEISIUOHHBIC 3aBUCH-
MOCTH C JaHHBIMH OJIM3JIEKAIIUX CTaHIUU.

Jns nmanmpHEWIIero HCIOJIb30BaHUS JTaHHOU
CTaHIIMM HEOOXOJMMO €€ BOCCTAaHOBHTH U
MOJKITIOYUTh K CeTsM pedepeHITHBIX CTaH-
1107078

—> 80

1 — BogsiHo-TTogonbsckas BO3BBIIIIEHHOCTH, 2 — Kapnatsl, 3 — Ilonecckas HI3MEHHOCTD,
4 — IpunHenpoBcKas BO3BBIIEHHOCTh, 5 — [IpuaHenpoBckas HUISMEHHOCTh, 6 — JIOHEKUM KpsiK,
7 — TlpuazoBckasi BO3BBIIIIEHHOCTb, 8 — [IpuyepHOMOpCKas HU3BMEHHOCTh

Pucynok 5 Pacnipenenenue miaHoOBBIX KOMIOHEHT BekTopoB cMmemenuit ' HCC-cranmmii
Ha cxeMe reorpauuecKoro paloOHUPOBaHUS TEPPUTOPUH Y KpauHbI [12]

6. Bozmooscnocmu ucnonvzoeanua GPS-
cmanyuu LIJIOH «Opuony 6 zeoikonozuue-
ckux uccneoosanuax. bazosas GPS-cranmus
JION “Opuon”, sBISSACH BaXHBIM KITHOYE-
BBIM 3BE€HOM CITYTHUKOBOW HABUTAlMU PETHO-
Ha, MOXET COBMECTHO C TPaJAUIIMOHHBIMHU T'€0-
JE3NYECKAMHU OTIOPHBIMU MYHKTAMH U JIaHHBI-
MH TIOJIEBBIX U3MEPEHUN HCIIOIB30BATHCS:

— TI0JIL30BATEIISIMU TIEPEIBUKHBIX CITYyTHH-
KOBBIX PUEMHUKOB JJIs1 OTIPEICIICHNS TOYHBIX
MPOCTPAHCTBEHHBIX KOOPIAMHAT B PEATHHOM
Bpemenu (RTK) u pexxume nocro6paboTky;

— ISl apXMBUPOBAaHMSA W TIPEIAOCTABJICHUS
JTAHHBIX CHCIUATM3UPOBAHHBIM TPEINPUITHSIM,
KOTOPBIM HY)KHA BBICOKasi TOYHOCTh U3MEPEHHIA;
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— IIPU BBITIOJIHEHUH T'€OJIC3UYCCKUX H3ME-
peHuid, TonorpaduuecKkux ChbeMOK, BEIHOCE B
HaTypy ¥ pa3OMBKHU IPHU CTPOUTEITHCTBE 00b-
€KTOB U COOPY)KCHUH, HHKEHEPHBIX CHEMOK,
JUTsl KOHTPOJISI TMPOCTPAHCTBEHHOTO TIOJIOXKE-
HUS BO3BOJUMBIX KOHCTPYKIIUHA M TIOJBHK-
HBIX OOBEKTOB H T. II.

Opua 0a3zoBas cTaHmus 00eCIIeYnBaAET OII-
penelieHne MPOCTPAaHCTBEHHBIX KOOPJIUHAT B
paguyce He Oosee 80 KM Mpu HAIWYUHU JIO-
MTOJTHUTEJIBHBIX TIEPEAIONINX MOTYJICH.

Heckonpko MOCTOSHHO — JACMCTBYIOIIMX
CIYTHHKOBBIX 0a30BBIX CTaHIUM, OOBEIU-
HEHHBIX B CETh, MOTYT O0ecreunBaTh padboTy
Ha ropazao Oosbieit Tepputopun. [losTomy,
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€CJIM CO3/1aTh PETHOHAIBHYIO CeTh M3 He-
CKOJBKMX 0a30BBIX CTaHIUM, TO MOXHO JO-
OUTBCS TMOKPBITUS JIJIST TOCTATOYHO OOJIBIINUX
TeppuTOopuil peruoHa U IPQPEeKTHUBHEH BBI-
MOJIHATh T€0JIE3MYECKUE U MapKIICHIEPCKUE
M3MEpEeHUs, TOMmorpauuecKkue ChEMKH, HH-
YKEHEPHBIC U3BICKAHUS U MEKEBAHHUE 3€METTb.

[Ipu mpoBemeHNH TE€0IKOJIOTHYECKUX HC-
CJICIOBAHUI HCIIOJIB30BAHUE CITYTHUKOBBIX
GPS-cTannuii pacmupser BO3MOXXHOCTH TIO-
JIEBBIX KOJIOTHYECKUX HAOIIOJCHUHN, TIPEKIC
BCEro B 00JIACTH OMpENETICHUsI TOJIOKEHUS
00BEKTOB Ha MOBEPXHOCTH 3E€MJIM U MX U3MeE-
HEHUH C TCYEHUEM BPEMEHHU.

st repputopun JlonOacca, ¢ ee BRICOKOM
TEXHOT€HHOW HAarpy3KOou W JIMIIEHHOM B IIO-
ClIeIHEEe BpPEMsS BO3MOXKHOCTH MPOBEIACHUS
MTOJTHOIICHHBIX TE0IKOJOTUUECKHX HCCIEI0-
BaHMI, BAKHOCTh BOCCTAHOBIICHUS W PaCIIIH-
penus GPS-cranmuit BUANTCS B CIEAYIOMMX
HaIpaBJICHUSX:

— T€0IKOJIOTUYECKOe KapTorpadupoBaHue
MPUPOIHBIX, MPUPOTHO-TEXHOTCHHBIX M TEX-
HOT'€HHEIX 00BEKTOB;

— peryisipHOE OCYIIECTBICHUE SKOJOTHYE-
ckoro monuropunra JIHP, B Tom uucne: BoJ-
HBIX OOBEKTOB, aTMOC(HEpPHOTO BO3IyXa,
MOYB, MPHUPOIHO-3aMOBEAHOTO (OHMIA, 3eIe-
HBIX HaCaXJEeHUU, OMOopa3HOOOpa3us u Jp.;

— pallMOHAJIILHOE  MCMOJIb30BaHUE HMEIO-
mmxcs B PecryOinke nmpupoaHbIX PECYpCOB U
s dexTrBHOE ympaBiieHHE B cepe IKOJIOTUU
U TPUPOJOIOIB30BaHUS. DTO HAIPaBJICHUE
0COO0EHHO TpeOyeT MCIOJIb30BAHUS COBPEMEH-
HBIX UH(GOPMAITMOHHBIX CPEJICTB U METOJIOB, B
toMm uncie GPS-naBuranum u 1uCTaHIIMOHHO-
ro 3oHAUpoBanus 3emiu. B wactHocTH, perie-
HUE BOJHOW mpoOnembl PecrnyOnuku HeBO3-
MOXHO 0€3 CO37aHusi M BEICHHS peecTpa ¢
reorpaguuecKkor MPHUBS3KOW MCTOYHHKOB BO-
JIbI JI71s1 HACEJICHUS, BKIIFOYAsi TIOBEPXHOCTHBIC
BO/IbI ¥ TIOJI3€MHBIE HCTOYHUKH;

— BBITIOJIHEHHE TE€OJIMHAMHYECKUX M KO-
JIOTUYECKUX HCCIEOBAHUN HA TEPPUTOPUU
Jlonbacca ¢ y4eToM TEXHOTEHHBIX 0COOCHHO-
CTEH peruoHa U COIHATBHO-IKOHOMHUYECKUX
W3MCHECHUM, IIOBJIEKIIMX 3a COOOM Takue
npoOJieMbl, Kak IMOATOIUICHHE W OCEIaHue
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MMOBEPXHOCTH 3E€MJIM TIPU 3aKPBITHH Psijia
IIaxT | TIp.;

— CII©)KEHUE 32 COCTOSIHMEM Tell U IUIOTHH
[IJIAMOOTBAJIOB M IIJIAMOHAKOIIUTENEH Mpous3-
BOJICTB 10 OoOoramieHuro yrieu, geppocrias-
HBIX ¥ METAJUTYPTHYCCKUX MTPEIIPUSTHIA,

— HaOJIIO/ICHHE 3a mpolieccoM GopMHUpPOBa-
HUS, XpPaHCHHUS W MepepadOTKH TOPOJIHBIX
OTBAJIOB;

— OTCJISKUBAHNE CMEIIEHNH TIIIOTHH, MOC-
TOB, CTPOCHHW MW JApPYrUX cCOopyxeHui. B
3TOM OTHOIICHUM aKTyaJdbHBI PETYJISPHBIC
UCCIIEIOBAHUSl CMEUICHUM 3JIEMEHTOB IUIOTH-
Hbl MCakoBCKOTO BOJOXpaHWIIMILA, SBIISIO-
mIefcst cTpaTermdyeckumM ooObekToM Pecmy0-
mukd. W a1 uxX poBelieHUsT HaWTyqIIuM 00-
pazom nogxoaut GPS-cranmus [IJION «Opu-
OH», PAacIOJOXKEHHas HENOCPEJCTBEHHO Ha
Oepery Bojoxpanuiumia. Takue HaAOIIOACHHS
MOTYT UMETh OOJIbIIIOE MPAKTUYECKOE 3Haye-
HUE, a JUI1 HayYHBIX HCCICIOBAaHUN — JIaTh
OecLIeHHBII MaTepual.

BoiBoAbI W HampaBJieHHe JaJbHeHIMX
uccjaenosanmii. [Iposenennslii B padore 00-
30p CHCTEM CITyTHHKOBOW HaBUTallMd M aHa-
JIU3 UCMOJIb30BaHUS UX HA COBPEMEHHOM 3Ta-
e B I'€09KOJIOIMYECKUX HCCIEAOBaHMIX IIO-
3BOJISIET C/I€aTh CIEAYIOIINE BbIBOIbI:

1. 'moGanpHple cUCTEMBI CHYTHUKOBOM
HAaBHUTAIlUM B COBPEMCHHOM MHpPE SIBJISIOTCS
MPUOPUTCTHBIMU CPEJICTBAMHU JUTSI BBITIOTHE-
HUS W3MEPEHUH MPOCTPAHCTBEHHOTO IIOJIO-
KEHUS 00BEKTOB Ha 3eMIIe.

2. Hamnbosiee TOYHBIM METOIOM IIO3HIINO-
HUPOBAaHHS TPOCTPAHCTBEHHBIX OOBEKTOB
saBisieTcs: Meton auddepeHnnanTbHOl  KOp-
pexuun DGPS, ocHOBaHHBIN Ha MCTIONB30Ba-
HUU KOppEKTHpyoled HHpopManuu 0a30-
BeIX GPS-cranmuii.

3. Ha tepputopun Jlyranckoit HapomHoii
PecnyOnuku B Hacrosiiee BpeMsi OTCYTCTBYET
BO3MOKHOCTb HCIIOJIb30BaHUSI 0a30BBIX CTaH-
uuit THCC, B pe3ynbTare yero reoskosaoruye-
CKHE€ HCCIICJIOBAaHMSI HE MOTYT IMPOBOJUTHCS
JO0CTaTOYHO (PPEKTUBHO U B MOJHOM OOBEME.

4. GPS-crannus [JION «Opuony, pacro-
JokeHHasi Ha Gepery McakoBckoro Bojoxpa-
HWININA W UMEIOIIasi ONITUMAJIbHBIC YCIIOBHS
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JUISL IPUEMA CUTHAJIOB HABUTALMOHHBIX CIIYyT-  IIEKCHOMY TI'€03KOJIOTHYECKOMY HCCIIEI0BaA-

HukoB Ha Tepputopuu JIHP, nomxna ObiTh Huio Tepputopuu [onbacca ¢ mpuMeHEHHEM

BOCCTaHOBJIEHA, MPOBOJUMBbIE paHee pabdo- TIJI00ATbHBIX HABUTAIIMOHHBIX CIYTHUKOBBIX

Thl — NPOJOJDKEHBI U PACHIMPEHBI C YUETOM CHCTEM H OCYIIECTBICHHIO IPAKTHYECKUX

TE0JKOJIOTMYECKHX 3a7a4 PETUOHA. IaroB C Yy4Y€TOM IIOCTaBJICHHBIX 3a1a4 |
HanpHelue wucciaenoBaHus OyayT Ha-  HMMEIOLIUXCS BO3MOXXHOCTEH.

MIpaBJICHbl Ha Pa3pabOTKy MOAXOJ0B K KOM-

Bubanorpapuyeckunii cnucok

1. Unoceneprnas eeodesus [Texem] : yuebnoe nocobue. Yacmo Il / E. C. bocomonosa, M. . bpuinv,
B. A. Koyeus u Op. ; noo ped. B. A. Koyeus. — CII6. : IlemepOypeckuii 2ocyoapcmeenHulil
yHusepcumem nymeti cooouenus, 2008. — 93 c.

2. ITTOHACC. Ilpunyunvt nocmpoenus u gyukyuonuposanus [Texcm] / noo peo. A. U. Ileposa,
B. H. Xapucosa. — M. : Paouomexnuka, 2010. — 800 c.

3. Cepanunac, b. b. I'nobanvuvie cucmemol nosuyuonuposarnus [Texcm] / b. B. Cepanunac. — M. :
UKD «Kamanoey, 2002. — 106 c.

4. Conosves, F0. A. Cucmemor cnymnurosou nasueayuu [Texcm] / FO. A. Conosves. — M. : Dxo-
Tpenos, 2000. — 270 c.

5. Ilepos, A. U. Ocnogvl nocmpoenuss CnymHuKo8vlX paouoHasucayuonuvix cucmem [Texcm] /
A. U. Ilepos. — M. : Paouomexnuxa, 2012. — 240 c.

6. Osuunnuxosa, H. I.  [10b6anbrvie  HagueayuoHHvle  CRYMHUKOBbIE — CUCTHEMbL —  BAJICHAS
cocmaesnaowas npu  eedeHuu  3emenvbHo-kaoacmpoegvix pabom [Texem] / H. I. Osuunnukosa,
. A. Meodsedkog // Dxonomuxa u sxono2us meppumopuanvivlx oopasosanutl. — 2018.— T. 2. — Ne [. —
C. 77-87.

7. Unghopmayuonno-anarumuveckuii.  YeHmp  KOOPOUHATNHO-8PEMEHHO20 U  HABULAYUOHHO2O
obecnewenus. Ilpuxnaonoi nompedumenvckutl yewmp I JIOHACC [Dnexmponnwiii pecypce]. — Peoicum
odocmyna: https.://www.glonass-iac.ru.

8. Anyyun, O. H. bopmoguvie cucmemvl Hagueayuu u OpUeHmMayuy UCKYCCMEEHHbIX CHYMHUKO8 3emau
[Texem] / O. H. Anyuun, HU. 3. Komaposa, JI. @. llopgupves. — CII6. : T'HI] PO-I[HUU
«nexmponpubopy, 2004. — 325 c.

9. I'enuxe, A. A. Inobanvhvle Cnymuukogvle Cucmembl ORPEOeseHUs MeCMmONON0NCEHUs U UX
npumenenue 6 ceooezuu [Texem] / A. A. I'enuxe, I'. I'. [lo6edunckui. — [2-e u30., ucnp. u oon.]. — M. :
Kapmeeo-yenmp, 2004. — 349 c.

10. BeiDou Cnymnuxogas nasueayuonHas cucmema = BeiDou Navigation Satellite System
[Onexmponnwiii pecypc]. — Peoicum docmyna.: www.beidou.gov.cn.
11. Anuesck (ALCI) [Onexmponnwiii pecypc]. — Peorcum docmyna:

http://gnss.mao.kiev.ua/?q=node/12.

12. Opmox, M. 1. CpasHumenvublil aHanu3 co8peMeHHOU Oe@opmayuu U HOBCUUUX OBUNCCHUTL
3eMHOU  noeepxwocmu Ha meppumopuu  Yxpaunvr [Texcm] / M. U Opmwox, M. B. Hwenko //
Teopusuuecxuii sicypran. — 2019. — T. 41. — Ne 4. — C. 161-181.

© Homnunnenckasa JI. E.
© 'openpaukoB C. A.

© Kycaiixo H. TI.

Pexomenooeana k neuamu K.m.H., ooy. kagh. Pu3 /lonlI'TH Ilenenunvim P. P.,
0.0.1., 3a6. kag. Sull IHAY Jlaovuu U. A.

Cmamuws nocmynuna 6 pedaxyuio 15.04.2020.

60



Oronozuveckuii secmuux JJonbacca 2021. Ne 1

T'EOBKOJIOrus

PhD Podlipenskaya L. Ye., Gorelnikov S. A., Kusayko N. P. (DonSTI, Alchevsk, LPR)
POSSIBILITY OF USING THE SATELLITE NAVIGATION SYSTEMS IN
GEOECOLOGICAL RESEARCH

The paper is devoted to vital issues of using global navigation satellite systems for ecological as-
sessment of the environmental components. The authors learn the principles of satellite navigation,
study and compare modern global navigation satellite systems and their components. The experience is
studied of creating and developing a GPS station based on the Orion Laser-Optical Measurement Cen-
ter at Donbass State Technical University is analyzed and the possibility of using the present-day sta-
tion’s potential in geoecological studying the territory of the Lugansk People’s Republic.

Key words: geoecological research, Lugansk People’s Republic, spatial coordinates of the object,
global navigation satellite system, GNSS, GPS, GLONASS.

61






PEI'MOHAJIBHASA OKOJIOT'UA
N IMPUPOJOINOJIB3OBAHHUE

REGIONAL ECOLOGY
AND NATURE MANAGEMENT







Okonoeuueckuii secmuux JJonbacca 2021. Ne 1

PErMOHAJBHAS DKOJIOT U M TPUPOOIOJIL30OBAHUE

YK 504.75:614.71/.72

o.m.H. Kanpanoe C. B.

(Aﬂueecxa}l zopodcxa}l canumapuo-anudemuonozuuecxa}l cmanuus,

2. Anueeck, JIHP, alch_ses ok@mail.ru)

CUCTEMA MEPOIMPUATUN NO 3ALLUTE 300POBbSA HACEJIEHUSA
OT 3ArPA3HEHUA ATMOC®EPHOIO BO3AYXA,
OCHOBAHHAA HA TEOPUU «TPEX 3BEHBEB»

Paboma noceswyena pazpabomre KoMniekca Meponpusimuil, OCHO8AHHO20 HA MEOPUU «MPEX 36eHb-
e8», no 3awjume 300P06bsi HACENCHUsL OM 3A2PA3ZHEHUSL AMMOCHEPH020 8030yXa. B cmamve uznosceno,
MO 0151 OOCTHUIICEHUS. MAKCUMATBHO20 0300POBUMENbHO20 dhghekma 6ce Meponpusmus no 3aujume
300p06bs Oemell, NOOPOCMKO8 U 63POCIbIX Jcumeneli Om 8peoH020 8030elicmeus (hakmopos 6030YuLHOU
cpedvl 00NIHCHBL ObIMb HANPABLEHbI 0OHOBPEMEHHO HA 6Ce MPU 36eHA eOUHOU CUCEMbL. UCOYHUKU
6b10p0co8 (I 36eH0), 8030YX, PACHONOINCEHHBIL MENHCAY UCMOYHUKAMU 00PA308aHUS (hAKMOPO8 U opea-
Huzmom yenogexa (Il 36eno), a makace Henocpedcmsaento Ha opeanuzm yenogexa (111 36eno).

Knwouesvie cnosa: ucmouHuxu 8bl0pocos, 3azpsasHument ammocgheprno2o 8030yxa, 300pogbe Hace-

JIeHUs, cucmema Meponpu;zmmi.

IIocranoBka mnpo0ieMbl, 000CHOBaHME
ee akTyaJabHOCTH. COCTOSIHUE 37J0POBbS JET-
CKOTO M B3POCJIOrO HaceleHUs SIBJISETCS OJI-
HUM M3 Haubojiee 3HAYUMBIX COLUAIbHBIX
MoKasareseil, XapaKTepU3YIOUIUX YPOBEHb
OOLIECTBEHHO-TIOJUTHYECKOTO M HHTEIIEK-
TYaJIbHOTO Pa3BUTHUS OOIIECTBA, COLIMATIBHOTO
U JIyXOBHOTO OJIaromnoiydus >KUTEJeH rocy-
napctBa [1-2].

3HauuTENbHOE BIUSHUE HA 3/I0POBbE KH-
TeJeH, B IEPBYIO OYepellb B MPOMBIIIIICHHBIX
peruoHax, OKa3bIBalOT pa3jMyYHble (aKTOPHI
JEMPECCUBHON COUMAIBHONM M TEXHOIE€HHOU
HKOJIOTHYECKON Cpe/bl KU3HEIESTEIbHOCTH.
CornacHO OmnyOJIMKOBaHHBIM JaHHBIM, 370-
poBbe yenoBeka Ha 20-25 % 3aBHCHUT OT co-
CTOSTHUS OKpYXatomen cpeasl [3].

[To cpaBHEHUIO C MPUPOTHBIMU YCIOBUSIMHU
(akTOpbl TEXHOI€HHOW 3KOJOTUYECKOU cpe-
Ibl KU3HEAESTETbHOCTH OOBIYHO OKAa3bIBAIOT
0oJiee 3HAUUTENBHOE BIMSHUE Ha TIOKa3aTeln
3JI0POBbsI IETCKOTO U B3pPOCIOT0 HACEJIECHUS.
Haubonee BbICOKHE YpOBHM 3arps3HEHMsI aT-
MocC(EpHOTrO BO3JyXa BpEAHBIMU BelIECTBa-
MU (POPMHUPYIOTCS B KPYITHBIX TPOMBIIIICH-
HBIX PETHOHAX, 0COOCHHO TeX, T/ie 0a30BBHIMU
OTpacisIMH SIBJIIIOTCA YrOJIbHAs, METaulyp-
THYECKas, XUMHUYECKas, KOKCOXUMUYECKas U
He(pTeXUMUYECKasl.
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YcTaHoBII€HO, YTO B 00JaCTSIX YKpauHbI C
HauboJee BBICOKUMH YPOBHSMHU 3arps3HEHUS
aTMoc(epHOro Bosayxa (rae mpoxkuBaeT 00-
nee 20 MUTH JKHUTeEJNeH), JOTOJHUTENbHAs 3a-
00J1eBa€MOCTh B3POCIIBIX BCEMHU OOJIE3HAMH
coctaBuna 2719 cnydsaeB Ha 100 ThIC. Hace-
JIeHHs, a JIETCKOTO HaceleHus — 67 cirydaes
Ha 1000 nmereii [4].

OcobOeHHO BpenHOe BIMSHUE aTMOc(epHbIe
3arps3HEHHS OKAa3bIBAIOT HA COCTOSHHE 3JI0pO-
BbSI JIETCKOTO W TIOJIPOCTKOBOTO HacesieHus [5)].
310 00YCIOBIEHO AaHATOMO-(DPU3UOIOTTUECKUMHU
OCOOCHHOCTSMH JTBIXaTeNIbHON CHCTEMBI Y MO-
JO/IOTO  TIOKOJIeHHs. Tarke 3HAYMTEITFHOMY
PHCKY JUISl 370POBBsI OT 3arpsi3HEHHsT arMoce-
pbl MOJBEP)KEHbI Mal000ECTIEYEHHbIE TPYIIIIbI
HaceneHus. KpoMe Toro, creryaiicTbl yauThl-
BalOT HEBO3MOXKHOCTH 4YEJOBEKa KOHTPOJIHAPO-
BaTb HA MHAWBUAYAJIbHOM YPOBHEC YHCTOTY BO3-
nyxa [6]. Ilostomy 3arps3HEHHE BO3IYIIHOTO
OacceiiHa ¥ OeAHOCTb OBbLIM OIpEAENICHbl Ha
MEXIyHAPOJTHOM YPOBHE Kak c(hepbl IpHOpH-
TETHBIC JUISi BMEIIATENIbCTBA CHCTEMBI 3/IPaBO-
oxpaHeHus [7].

YCTaHOBHCHO, qTO IIOJ BJIUAHHEM IIOBBI-
IIICHHOTO 3arpsi3HEHHs BO3/yXa OT BEIOPOCOB
IMPOMBIIIJICHHBIX IIPOU3BOACTB OTMECUACTCA
YBCIUUCHUC YPOBHA OCTPBIX U XPOHHUYCCKUX
3a0o0JieBaHUN Yy JeTei, 0COOEHHO ajiepruye-
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ckoi mpuponsl [8]. B pesynpTaTe BO3mencT-
BUSI HAa JETCKUIl OpPraHu3M KCEHOOMOTHKOB,
MOCTYHAIIMKUX B arMocdepy OT pa3IMuHbIX
IIPOU3BOJICTB M TPAHCHOPTHBIX CPENCTB, BBI-
SIBJIGHO CHIDKEHHE TOoKa3aTellel UMMYHHUTETa
y gereit [9-10].

ABTOMAarucTpanu SBISIOTCA UCTOYHUKAMU
3arps3HeHus: aTMochepbl KOMITJIEKCOM KaHIe-
POrEHHBIX BEUIECTB, YPOBHU KOTOPBIX 00Y-
CJIOBJIEHBI IJIOTHOCTHIO TPAHCHOPTHOTO HOTO-
Ka M XapaKTepoM 3acCTpPONKU MPUMarucTpaib-
HbIX Tepputopuil. Cpenu uIeHTUPULIIPOBaH-
HBbIX KOMIIOHEHTOB OTpabOTaBLIMX T'a30B aB-
TOMAIIMH 0COOOr0 BHUMAaHMS 3aCIyKHBAIOT:
oenza/a/mupen  (BII), wurposamuuel (HA),
0eH30J1, GopMaIbAETHA, XPOM, HUKEb, CBU-
HeI U JpyTue.

OpHaKko OMacHOCTb JUIsl 3/JOPOBBsl Hacele-
HUS MPEACTaBISAIOT HE TOJIBKO BpEIHBIEC Be-
IIECTBA, TOCTYMNAIOIIME B BO3IYyIIHBIN Oac-
CEIH Ha OTKPBITBIX MPOCTPAHCTBAX, HO TAKKE
3arpsiI3HUTENN BO3AYyXa BHYTPU IMOMELICHHH,
I7I€ 3HAYUTEIbHYI0 4acTb BPEMEHH MpeObl-
BarOT Jroau. Bo3ayx momemieHuid 0OBIYHO
3arpsi3HAETCS  Pa3JIMYHBIMU ~ TOKCHYECKUMHM
BELIECTBAMU, KOHIIEHTPAL[U! KOTOPBIX MOTYT
ObITh MHOTOKPAaTHO BBIIIE, YEM HapyKHOTO
Boznyxa [11]. BoznymHas cpena 3akpbIThIX
MOMEILEHUN XapaKTepU3yeTcs CTaOUIbHBIM
3arpsi3HEHUEM KaHIIEpOT€HaMU TpeX TpYIIL:
MOJIMIMKINYECKUE apOMAaTUYECKHE YTIJIeBO-
noponsl (ITAY), Bximouas BII, a Ttakxe HA,
Tspkenbie Mmetaiuiel (TM) u dopmanbaerus.

IlocranoBka 3amaum. YuuTbIBas BpEIHOE
BJIMSIHHE 3arpsi3HUTENIEH aTMOC(HEPHOro BO3/IyXa
Ha OpraHu3M 4YeJIoBeKa, MPEJICTABIIETCS aKTy-
aJIbHBIM pa3paboTka U BHeApeHue 3(h(HeKTHBHO-
ro MeXaHu3Ma JAESTEIbHOCTH 10 3allUTe 370po-
Bbsl HaceJIEHMs, 0OCOOEHHO JIETel U MOJIPOCTKOB,
OT YKa3aHHbBIX TEXHOI'€HHBIX (PAKTOPOB.

Ilenvio mnacmoaweni padomet SBUIACH
pa3paboTKa CUCTEMbl MEPONIPUITUIN 110 3allH-
T€ 3/10pOBbsI HACEJEHUS OT 3arpsi3HEHus art-
MOC(EpPHOTrO BO3]lyXa, OCHOBAaHHOW Ha TeO-
PHUH «TPEX 3BEHHEBY.

O0beKT HccIe0BaHUsI — CHCTEMA MEpO-
MPUSATHHA, HaNpaBJICHHbIX HAa IMPEJOTBpallleHUe
WIK OCabfieHre BPEAHOTO BIMSHUS 3arpsi3HU-
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Tenell arMocepHOro BO3yXa Ha COCTOSHUE
3JI0POBbS IETCKOTO U B3POCJIOr0 HACEJICHHUSI.

IIpeamer ucciaen0oBaHUsi — HCTOYHUKHU
3arpsi3HeHuss atMoc@epbl (MPOMBILIUIEHHBIE
NPENNpUSATHs, TPAHCIOPTHBIE CpPEACTBA M
Npyrue), 3arpsi3HSOLIME BEIIECTBA, aTMO-
chepHbIi BO31YyX, 3I0pPOBbE JETCKOIO U
B3POCJIOrO HACEJICHUS.

Meroauka wucciaenopanusi. Paborta BbI-
MOJIHEHA HA OCHOBAHWU aHAJIM3a MHOTOJIETHErO
W3y4YEHUs PA3INYHBIX UCTOYHUKOB 3arps3HEHUS
arMoc(epHOro BO3/yXa, 3aKOHOMEPHOCTEN pac-
[IPOCTpaHEHUsl 3arps3HuTeneil atMocdepbl B
BO3/IyIIHOM Cpezie, OLIEHKU BIIMSHUS 3arpsi3He-
HUI BO3yXa Ha pa3IMyHbIE MOKa3aTeIn 370po-
Bbsl JIETCKOTO M B3pOCJIOTO HACENIEHUsI, aHaJIn3a
3(QPEKTUBHOCTH BHEPEHUS PA3IUYHBIX TEXHO-
JIOTUYECKUX, CAHUTAPHO-TEXHUUECKUX U IPYTUX
MEPOIIPUATUHN IO 0OXpaHe aTMOC(EPHOTo BO3/Iy-
Xa, TUIAHUPOBOYHBIX U APYTUX OpraHU3alMOH-
HBIX Mep, IpeyCMaTpUBAIOLINX 3alIUTy Hace-
JICHUS] PAacCTOSIHUEM U HKPaHUPOBAHHEM, pe-
3yJAbTATOB KOMILUIEKCHOTO O37I0POBJIEHUS JIeTeil
U MOJPOCTKOB, MOCEIIAIOIINX JETCKUE OpraHu-
30BaHHbIE KOJUIEKTUBBI.

Pa3paboTka cucreMbl MeponpusaTUd IO
3alUTe 37J0POBbsI HACETICHUS OT 3arps3HEHUS
aTMOCc(epHOro BO3/lyXa, OCHOBAaHHOM Ha TE€O-
PUHU «TPEX 3BEHHEBY», BHIIIOJIHEHA B 0OJIBLIOM
npoMblIlIIeHHOM ropoae AmdeBcke ([los-
0acc) ¢ BHICOKOM IUIOTHOCTBIO JKHJIOH, a TaK-
K€ NPOMBIIIJICHHON 3aCTPOMKH U KPYIHBIMHU
MIPOM3BOJICTBAMU YEPHOW METAUTypTuu U
KOKCOXHUMUH.

B mpouecce pa3paboTku cHCTEMBI Mepo-
MNPUATHI MO 3allUTe 30pOBbS HACEIEHUS OT
3arpsi3HEHUsT aTMOC(EPHOTO BO3ayXa ObLIO
WCIIOJb30BaHO (PritocodCcKoe ydeHne — Je-
TEPMUHH3M O BCEOOIIEH YHUBEPCaTbHON B3a-
UMOCBSI3M M HPUYUHHOM OOYCIOBIEHHOCTH
MPUPOIHBIX, OOIIECTBEHHBIX M MCHUXUYECKUX
MIPOLIECCOB, @ TaKXKe TBOPYECKH IPUMEHEHBI
OCHOBHbBIE TIOJIOKEHUS TEOPUU MEIULUHBI O
BHYTPEHHUX TMPOTUBOPEUMSIX, KaK oOIpesae-
JSIOUMX TpPUYUHAX Pa3BUTHUS [aTOJIOTHYe-
CKMX U3MEHEHUI B OpraHu3Me.

N3no0:xeHne MaTepuasia U ero pe3yJibTa-
TOB. BnusHue pasnuysHbix (pakTopoB Ha Op-
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TaHW3M YEIIOBEKa OCYIIECTBISIETCS Yepe3 OK-
pyXKarolue uX MPUPOJHbIE M UCKYCCTBCHHBIC
Cpenbl, OCHOBHBIMH W3 KOTOPBIX SBIISIOTCS:
BO3/YIIIHAs, BOJHASI U COITMAIIbHASL.

Kaxxmas 3 cpen )KU3HEAESITENbHOCTH HEO-
HOPOJIHA TI0 CBOCH CTPYKTypE M TIPEICTABILIET
CO0OI CIIOKHYIO CHUCTEMY B3aUMOCBSI3aHHBIX
3BeHbeB. Tak, BO3yIIHAs Cpelia Npe/cTaBiIeHa:
aTMOC(EpHBIM BO3/lyXOM BHE TIOMEIIICHUH, BO3-
TyXOM KIJIBIX TIOMEIICHHH U BO3IYXOM B 00-
IIIECTBEHHBIX 3/IaHUSX (BKIIIOYAS JETCKUE U Jie-
4eOHO-PO(DMITAKTUYECKUE — YUPEXKACHUS), a
TaKKe BO3/IyXOM paboueil 30HbI (B TOM YHCIIE,
BO3/IyXOM B MaCTe€pPCKUX cpeHux ko, I1TY).

@akTopsl BO3AYIIHON CpEeIbl MO MPUPOEC
BO3HHKHOBEHHUSI TOJpPA3JeIeHbl HA: XHMHYe-
ckue, pusndeckue u ouosnornueckue. K xumu-
9ecKUM  (haKTOpaM OTHECEHBI CIICAYIOIINE
TpyIIbBl KCEHOOMOTHUKOB — METaJlIbI, HeMe-
TaJUIBI, YTJICBOAOPOIBI M WX MPOHM3BOIHBIC,
palMOaKTHBHBIC  BEIIECTBA,  IECTUIIHIB,
CIIO’KHBIE HEOPraHWMYECKUE OCTATKH U JIPYTHE.
®usnueckne GpakTopbl, PacIpOCTPAHSIIOIIAECS
gyepe3 BO3IYIIHYIO CPEy, MPEICTaBICHBI IIy-
MOM, HH(PA3BYKOM, YIBTPA3BYKOM, pajIvialld-
eil, snexTpoMarHUTHBIMU nojsiMu (OMII) u
apyrumu. Taroke OIpeneNeHbl  CIeIyIonie

Croible
Heopraueckue
ocTaTeH

Mecraynge!

Papo-
artibie
BeUECTE

-

Ymesogoponsl e

TpOKIEOEHeE

Hewerannsl

Meranne!

Bupycs!

Annepres!
XMBOTHOTO.
TOKCIOKIEHHS

\ 903 RYX XK 6/,\' Y/
QOMEWER,; O

ouosiornyeckre (hakTopbl — HaXoJsIIUECT B
BO3/YIIHON Cpelie BUPYCHI, OaKTepuu, ajuiep-
IeHbl JKMBOTHOTO IPOMCXOKJCHMS, IbUIbLIA
pacTeHuil, cropsl IJIECHEBBIX T'PUOOB U JIpY-
THE paCTUTENbHBIC ajuieprensl (puc. 1).

B pesynbrare aHanuza pa3inyHbIX (akKTo-
POB Cpelbl KU3HEAESITEIbHOCTH, BIIUSIOLIUX
Ha OpraHu3M JETCKOrO M B3pOCJIOrO Hacele-
HUS Yepe3 BO3AYILIHYIO Cpelry, MpeasioKeH
MPUHIUIHAIBHBIA MOAX0A B JAESATEIbHOCTH
10 NPOQUIAKTUKE YXYIIIEHUS 310POBbs, OC-
HOBaHHBIH Ha TEOPUM «TPEX 3BEHBEB», U
MpEeACTABISIONMNA co0o0il (parMeHT oOmen
cUCTEeMBbI ympaBieHusi 310poBbeM (CVY3).
CY3 mnpenycMarpuBaeT yIpaBi€HHE 370-
POBBEM IIyTEM BO3JEWUCTBUSI HA TPU OCHOB-
HBIX 3B€Ha €IMHOM COBOKYNHOCTHU: | 3BeHO —
WCTOYHUKUA 0O0Opa3oBaHus (HAKTOPOB CPEIbl
KU3HEEATENbHOCTH; II 3B€HO — IpUPOIHbIE
U HCKYCCTBEHHBIE CpE/bl, PAaCIOJIOKEHHBIE
MEXy UCTOUYHHKaMH oOpa3oBaHus (HaKTOpOB
n opranuzMoM uenoseka; III 3Beno — ner-
CKHM, MIOJPOCTKOBBIA U B3POCIIBIM OPTAHU3M.

B ciryqae Bo3eicTBUS 3arpsI3HUTEINEH aTMO-
cepHOro Bo3/1yxa Ha opraHusM | 3BeHOM SIBIIS-
eTcsl UICTOYHUK BBIOPOCOB (TIpEeIpUsATHE, aBTO-
TpaHCIopT U Apyrue), Il 38eHoM — BO31IyX.

Gi3nvecke

PACTHTENbHbIE
annepresbl

Crops!
IMeCHeBbIX
TpHGoB

Mbinbuya

Pucynok 1 [IpuHiunuanpHas cxema BIMsSHMS (HaKTOPOB BO3IYIIIHOM Cpejibl Ha OPTaHU3M YelioBeKa
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1. Ilepevtii Komniaekc meponpuamuii B
chepe oxpaHbsl aTMOc(epHOro BO3ayxa, Ha-
MIPaBJICHHbI HAa TEXHOTE€HHBIE HCTOUYHUKH
3arpsizHeHus armocdeps! (I 3BeHo), mpeny-
CMaTpHUBaeT.

1.1. Ilpexpamenne SKcILTyaTaluy, CHHKE-
HUE MOUIHOCTH WM PEKOHCTPYKLUIO SIBIISIIO-
LIMXCS MCTOUYHUKAMU 3arpsisHeHus arMmocge-
Pl AKOJIOTUYECKH HEOJIaronoiIy4HbIX Mpo-
MBILUIEHHBIX TPOU3BOJICTB, HAXOJSIIHUXCA B
HEYJIOBJIETBOPUTEIHLHOM  TEXHUYECKOM  CO-
CTOSIHUM W/WINA C yCTapeBILIEH TEXHOJIOTHEH,
BHEJJPEHHE COBPEMEHHBIX 3KOJOIMYECKH 00-
Jiee «YHUCTBIX» TEXHOJOTUH U TEXHUYECKUX
peuieHuil (B 4epHOM MeTaJUTypruMl U KOKCO-
XUMHUHU — 3aM€Ha MapTEHOBCKOI'O IPOU3BOJI-
CTBa CTaJId KOHBEPTOPHBIM HJIU 3JIEKTPOJIyro-
BbIM; IIPUMEHEHHE TYIIECHUS KOKCAa OYHILEH-
HOU OT (eHosia, aMMHUaKka W T. JI. BOJIOW WIIK
CYXOro TYUIEHMsI KOKCa; MaKCUMaJlbHasi O4H-
CTKa KOKCOBOTO ra3a OT CepoBOJOpOJa; Ipe-
JOTBpalleHe BEIOPOCOB B aTMOC(epy H30bIT-
Ka KOKCOBOT'0, IOMEHHOTO U JIPYTHX I'a30B ITy-
TEM HUX IOJIHOTO MCIIOJIb30BaHUsI B TEXHOJIO-
TMYECKOM IUKJIE; B YTOJILHOW MPOMBIIIJIEHHO-
CTH — BHEJIPEHHE IPOLECCOB A0ObIUM YIS
0e3 BbIJJaud Ha TOBEPXHOCTh OTpabOTaHHOMU
MOPO/JIbl, MAaKCUMAaJIbHOE HCIIOJIb30BaHUE BbI-
NEeJISIOUIErocsl U3 YroJbHbIX IJIACTOB METaHa,
MpenyNpeKICHUE BO3TOpaHUsl U CBOEBPEMEH-
HO€ TYILIEHHE TOpSIIMX HOPOAHBIX OTBAJIOB,
UX peKyIbTUBALUA U T. J1.).

1.2. OcHaleHue CTallMOHAPHBIX MUCTOYHU-
KOB BbIOPOCOB BPEIHBIX BELIECTB B aTMOCHe-
Py COBpPEMEHHBIMH BBICOKOA(()EKTUBHBIMU
MbUIEra300YMCTHBIMU  YCTPOMCTBaMH, 00ec-
MEYeHHE MX OKCIUTyaTallud Ha MPOEKTHBIX
napaMmerpax ¢ HMCIOJIb30BaHUEM aBTOMAaTHU3H-
POBaHHBIX AMCTAHLHUOHHBIX CUCTEM KOHTpO-
75, TPENOTBpPALIEHUE 3KCIUTyaTallud IMPOU3-
BOJICTBEHHBIX OOBEKTOB B ciydae Oe3nencT-
BUSI WM Hed(P(EKTUBHONW pabOThl OYMCTHBIX
YCTaHOBOK.

1.3. Ha aBTOMOOWJIBHOM TpaHCHOpTE: 3a-
MpelleHne IKCITyaTalluy aBTOTPAHCIIOPTHBIX
CPEICTB, COJEpXaHUE BPEIHBIX BELIECTB B
OTpaboOTaBLIMX Ta3ax KOTOPBIX IPEBbIIIAET
YCTaHOBJIEHHbIE HOPMATHBbI; HCIIOJIb30BaHHE

68

HEHTparm3aTopoB  OTpabOTaBIIMX  Ta3oB;
MPUMEHEHHE HKOJIOTUYECKH O0Jiee YHCTBIX
BUJIOB TOIUIMBA W JHepruu (Tasza, CIUpTa,
OMOJIOTUYECKOTO TOIUIMBA, & TAKXKE DIIEKTPO-
SHEPTHH, TOJYYCHHON OT HKOJIOTUYECKU YHUC-
THIX MCTOYHHKOB — BETpa, COJIHIIA, BOJBI);
panMoOHAFHYI0 OPTaHU3alUI0 aBTOMOOMIIb-
HOTO JBVIKEHHUSI — BHEAPEHHE OJHOCTOPOH-
Hero u 0e30CTaHOBOYHOTO aBTOMOOWIIBHOIO
JBYDKEHUS C YCTPOMCTBOM MOI3EMHBIX U HAJI-
3eMHBIX TIEPEXO/I0B U COKpAIEHHs BpeMe-
HU TOPMOJKEHUS U OCTAHOBOK aBTOMAIIIMH Ha
MEepeKpecTKax M IPYTHX y4acTKax JIopoT, 3a-
IpellleHne CTOSHOK aBToMoOuieil ¢ pabo-
TAIOMIMMH JIBUTATEIISIMH.

1.4. BoimonHeHne KOMILIEKCAa MEpOIpHs-
THI TI0 COKPAIEHHUIO BEIOPOCOB BPETHBIX Be-
IecTB B atMoc(epy OT IpYyrux BUIOB TpPaHC-
nopra KEJIE3HOJIOPOKHOTO,  BOJAHOTO,
aBHAIMOHHOTO M KOCMHUYECKOTO (MCIOJIh30Ba-
HHUE JKOJIOTHUYECKH 0OJiee YUCTHIX BUJIOB TOII-
JMBAa W DHEPTUH, 3aMpelIeHHe SKCIUTyaTaluu
TPAHCIIOPTHBIX CPEJICTB CO 3HAYUTEIEHBIMHU
BBIOpOCaAMU KCEHOOMOTHKOB B aTMOCHEPY).

1.5. Pa3paboTKy ® OCYIIECTBJICHHE Ha
MPOMBIIUICHHBIX TPEINPUATUSIX KOMITIEKCa
MEPONPUATHI 10 COKPALICHHIO BHIOPOCOB
BpPEIHBIX BEIIECTB B aTMocdepy B MEPUOJ
HEOJaroMpUsATHBIX METEOPOJIOTHYECKUX YC-
nosuil (HMYVY) mnepBoii, BTopoii u TpeTbeii
CTETICHEH ISl OTACIBHBIX CTAIMOHAPHBIX HC-
TOYHHUKOB, TPYII UCTOYHUKOB, TIPEIITPHITHIA
U B IIEJIOM HACEJICHHBIX IMyHKTOB C YY4E€TOM
BBICOTBHI ICTOYHHKOB BBIOPOCOB, XUMHUECKUX
1 (PU3MYECKUX CBOWCTB BBLICISIOIINXCS 3a-
TpS3HATENEH W T. JI.; TIOATOTOBKY W BHEIpe-
HUE COOTBETCTBYIOIIUX MEPOTIPUSITHIA B IIe-
puon HMY Ha aBTOTpaHcnoprte; ¢ ILEIbIO
KOHTPOJISI MECTHBIX METEOPOJIOTHIECKUX YC-
JIOBHH B TOPOJIaX MCIIOJIb30BaHHE COBPEMEH-
HBIX JIOKAJBHBIX CHHONTHYECKUX CTaHIIMHA, a
IUTSL OLIEHKU XapakTepa 3arps3HEHUsT BO3IYIII-
HOro OacceiiHa aBTOMAaTU3HPOBAHHBIX
CHCTEM KOHTPOJISI 3arpsi3HEHUST aTMOCQEPHI.

2. Bmopou komnnekc meponpuamuil, Ha-
MpaBJICHHBIN Ha Bo3aymiHyto cpeny (11 3BeHo),
KOTOpasi PacIioJIOKeHa MEXAY HCTOYHUKAMH
3arpsi3HEHUsT aTMOC(EpHOTO BO3[yXa M Opra-
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HU3MOM YENIOBEKa, MpEeayCcMaTpUBaeT €ro 3a-
LIUTY PACCTOSIHUEM U SKpPaHHUPOBAHUEM.

2.1. 3ammTa pacCTOSTHUEM.

2.1.1. Co3nanue CaHUTAPHO-3ALUTHBIX
30H (C33) Mexay HNpOMBIIUIEHHBIMU Mpea-
NPUATUSAMH, APYTUMH HUCTOYHHKAMHU 3arpsi3-
HeHUusl aTMOc(epbl U ceaUTeOHOM 30HOM, IeT-
CKUMHU U JIe4eOHO-IPOPUIAKTUUECKUMH Y-
PEXJIEHUSIMU CO CTallIOHApaMH, CIIOPTHUBHBI-
MU COOPYKEHHMSIMHU U T. [I.; OTCEJICHUE KUTe-
Jieil, BBIHOC JIETCKUX, a TaKXKe IPYTUX YUpex-
JICHUM, 3aBEACHUN M OOBEKTOB 3a TPEICIIbI
C33 na TeppuTOpUM C MUHUMAIBHOU TEXHO-
TE€HHOW Harpy3Koil.

2.1.2. CtpouTenbCTBO KUIIBIX JOMOB, CaHa-
TOpPUEB, JIEUEOHBIX CTALIMOHAPOB, JAETCKUX Y-
PEKIEHUIA M CHOPTUBHBIX COOPYXEHHII ¢ yue-
TOM «PO3bI BETPOBY C MOJIBETPEHHONU CTOPOHBI
10 OTHOIIEHHUIO K CTAllMOHAPHBIM HCTOYHUKAM
3arpsA3HeHus atMoc(epbl, a TakKe KpPYIMHBIM
TPAHCIIOPTHBIM y3JIaM U MaruCTPaIsiM.

2.1.3. Pa3mernenne KUIBIX JOMOB, CaHa-
TOPHEB, JIEUEOHBIX CTALMOHAPOB MU JETCKUX
yupexJieHui Ha paccrosHuu 6oiee 40 M oT
MarucTpaie ¢ MHTEHCHBHBIM aBTOMOOMIIb-
HBIM JIBIDKEHHEM.

2.1.4. YcrpoiictBO 00BE3AHBIX JOPOT C
LebI0 OTBOJA TPAH3UTHOTO TPAHCIIOpPTA 3a
Ipeieibl HAaCEeJIEHHBIX IMYHKTOB U Pa3rpy3Ku
VIUL C BBICOKOM HMHTEHCUBHOCTBIO JIBHKE-
HUS, pa3MelleHHe NPEANpUiTUi [0 PEMOHTY
u 00CTyKUBaHUIO aBTOTPAHCIIOPTHBIX
cpenctB (ATII, CTOA u ap.) Ha OKpauHax
HACEJIEHHBIX TYHKTOB.

2.1.5. BeiB03 xuTenei, 0COOCHHO IeTed U
MIOAPOCTKOB, €KEroJHO Ha Cpok He meHee 30
THEH U eKEHENIEIbHO B BBIXO/IHBIE JHU B IIPHU-
POJIHBIE IKOJIOTHYECKH HauOoJiee YUCThIe 30-
Hbl, 3HAUUTEJIHO yJaJICHHbIE OT WCTOYHHUKOB
3arpsA3HEHUs aTMOc(epHOro BO3IyXa; €xe-
JTHEBHO MAaKCUMaJIbHO JUINTENIbHOE MpeObIBa-
HHE HACEJICHUS BAAJIA OT aBTOMAarucCTpayiei.

2.2. 3ammuTa 3KpaHUPOBAHUEM.

2.2.1. Ozenenenue C33 CIJIOLIHBIMU 3€J€-
HBIMHM TIOJIOCAMM C LENbI0 yJIaBIMBaHUS 3e-
JICHBIMM HACaXJICHUSMU OIpPEICIEHHON BbI-
COTBI U @XYPHOCTH (B 3aBUCHUMOCTHU OT Iapa-
METPOB BBIOPOCOB) YaCTH BPEIHBIX BEILECTB,
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PacnpoCTPaHSAIOIIUXCS OT CTALIMOHAPHBIX HC-
TOYHUKOB 3arpsi3HEHUS B CEIUTEOHYIO 30HY.

2.2.2. Pa3MelieHne MeXAy HMCTOYHUKAMH
3arpsi3HeHus: aTMocdepHoro Bo3ayxa (cra-
LMOHAPHBIMU U TEPEABMKHBIMU) U SKUIIBIMU
JOMaMHM, a TAKXKE JIETCKUMU YUPEXKJIECHUSIMH,
3JaHUN U COOPYKEHUU aJIMHUHUCTPATUBHOTO,
XO035IIICTBEHHO-OBITOBOIO, TOPrOBOr0 U MHOTO
Ha3HAYCHUS.

2.2.3. Pa3MelieHre 3€eHbIX HacaXKJACHUHN
U3 JIEpEeBbEB U KYCTAPHUKOB MEXIy IpPOE3-
el 4acThi0 aBTOMOOMIJIBHBIX JAOPOT U Iemle-
XOJHBIMU TPOTYyapaMH, a TaKKe MEX]y aBTO-
MarucTpaisiMi M XKWIbIMU JOMaMu, JETCKHU-
MU YUPEKIACHUSIMH.

2.2.4. PaumoHanpHOE O3€JEHEHUE TEpPpH-
TOPUM JKWJBIX KBapTalOB, MHUKPOPANHOHOB,
JBOPOB,  MapKOB,  CKBEpOB,  JieueOHO-
NPOPUIAKTUYECKUX U JETCKUX YUPEKICHUI.

2.2.5. PacionoxeHue CHalbHBEIX KOMHAT,
0COOEHHO JETCKUX CHaJIeH B >KUJIbIX KBApPTH-
pax, CIaJbHBIX U UTPOBBIX KOMHAT B JETCKUX
YUPEKJICHUSIX, TajaT B JIeYeOHBIX CTallMOHAa-
pax M caHaTOPUSAX B T€X MOMEIICHUAX 3aHUM,
OKHa KOTOpBIX 0OpallleHbl B CTOPOHY, MPOTH-
BOMOJIOKHYIO CTAallUOHAPHBIM M TIEPEIBHXK-
HBbIM MCTOYHMKAM 3arps3HEHUsl aTMOC(Eph; B
IIPOTUBHOM CJy4ae MpU HEOOXOJUMOCTH —
3aKpbIBaHKE U 3aKyMOpUBaHHUE OKOH U (OopTO-
YeK C YCTPOHCTBOM 3((EKTUBHBIX CHUCTEM
BEHTWISALIMU, OUYUCTKU U KOHJIUIIMOHUPOBAHUS
BO3/yXa ¢ 3a00pOM YHMCTOrO BO3JyXa M3 JKO-
JIOruuecku 6oJiee ONTUMAaIbHOM 30HBI.

3. Tpernili KOMILIEKC MEpPONPUATHI Ha-
npaBiieH Ha opranus3m uenoseka (III 3BeHo).
VYka3aHHbIE MEPOIIPUSITHSI BKITIOYAIOT:

3.1. CobGimroaenue 310poBOro o0pa3za KU3HH.

3.2. ®opMupoBaHuE MICUXOJOTUYECKOU
MOATOTOBJICHHOCTH B3pOCIBIX, J€TEH U MoA-
POCTKOB TPOTHUBOCTOSITH BO3MOKHBIM HEra-
TUBHBIM TICUXOT€HHBIM (aKTOpaMm CpeJbl
KU3ZHEJCATENIbHOCTH. BpIOOp mporpeccuBHOM
LEeIU B JKU3HM, MOBBIIIAIONIENH aKTUBHOCTh U
3alUTHBIE CUJIBI OpraHU3Ma.

3.3. IlocTosiHHOE ymOTpebIeHNE HACEICHU-
€M MUTHEBOM BOJbI, COOTBETCTBYIOLIEH yCTa-
HOBJIEHHBIM HOpPMAaTHBaM, BKJIIOYasi MOKa3are-
1 (GU3UOJOTHYECKON MOJHOLIEHHOCTH MHHE-
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palbHOTO cocTaBa. YmoTpeOiieHue ITo0poka-
YECTBEHHBIX M SKOJIOTHUECKH YHCTBIX MPOIYK-
TOB NUTAHUS C COJIEPKAHUEM KCEHOOMOTHKOB
3HAYNUTEITFHO HMU)KE JIOTTYCTUMBIX HOPMAaTHBOB.

3.4. Co3manne B CEMbSIX, OCOOCHHO TEX,
r7Ie TPOKUBAIOT U BOCIHUTHIBAIOTCS JIETH H
MOJIPOCTKH, ONArompusTHBIX MaTepHaIbHO-
KWJIUIIHBIX YCIOBUH, JOCTATOYHBIX IUISI CO-
ONI0JIeHHS 37J0pOBOr0 00pasa XU3HU U JpY-
rux TpeboBaHU, 00ecreyBaIOUIUX BHICOKHE
MOKa3aTeIH 3/I0POBbSL.

3.5. KpanudunupoBaHHO€  MEIUIIMHCKOE
o0ciyKMBaHUE B3pOCIOrO0 M JIETCKOrOo Hace-
JICHHS, BKIIFOYAIOIIEE €KETOJHOE METUIIHH-
ckoe o0cienoBaHue KakI0To peOeHKa U mojI-
pOCTKa BpayaMmu TieIuaTpamMu B TIOJTHOM 00b-
€Me C OLICHKOM IOKa3areseld UX 3J0pOBbS U
MOCIEAYIOIUM  BHEIPEHHEM  JieueOHO-
npo¢purakTudeckux meponpustuid. Ocyie-
CTBJICHUE B BECEHHUN M OCEHHUM IEPHOJbI B
JIETCKUX YYPESKICHHUSIX O3J0POBIICHUS JIETEH
Y TIOJJPOCTKOB C HMCITOJIb30BAaHHEM pa3peIieH-
HBIX M PEKOMEH/JOBAaHHBIX K IPUMEHEHHIO
MO3 cpeacTB, NOBBIIIAIOIINX UMMYHOJIOTH-
YeCKyl0 PEaKTHBHOCTH opraHm3ma. [Ipume-
HEHHE CPEACTB IS MOBBIIICHNS IMMYHUTETA
y B3pOCTBIX JKUTENIEH, 0COOEHHO TeX, KOTO-
pble KOHTaKTHPYIOT C BpPEAHBIMH XHMHYE-
CKHUMH BEIIECTBAMHU Ha IMPOU3BOJICTBE.

3.6. Opranmu3amnuio 03/I0pOBJICHUsI HaceJe-
HUSI, OCOOEHHO JIeTel M TOAPOCTKOB, €XKe-
TOJTHO B TMPUPOJIHBIX HAN0OJIEE SKOIOTHYESCKH
YHCTBIX 30HAX C OJArompHUATHBIMHU TIPHPO/I-
HO-KITMMATUYECKIMH YCIIOBUSIMH, aHAJOTHY-
HBIMH YCIIOBHUSIM TIOCTOSIHHOTO TIPOKUBAHHS
HACEJICHMS.

3.7. Co3nanue u o0ecrieueHHe MOCTOSIHHO-
ro (yHKIIMOHUPOBAHMS HA Pa3HBIX aIMHHUCT-

Bubanorpapuyeckunii cnucok

PaTUBHO-TEPPUTOPUATIBHBIX YPOBHSX OOIIEro-
CYAApCTBEHHOM CHUCTEMbI HAOIIOJEHUS 3a CO-
CTOSIHUEM 30pOBbsl JETCKOIO U B3pOCIIOrO
HaceJIeHUs] MOJl BIUSHUEM (AKTOPOB CpeJibl
KU3HENIEATEIILHOCTH 1 opranu3aius CY3.

OCHOBBIBasICb Ha TEOPUU «TPEX 3BEHBEBY,
Ui JOCTHXKEHHS] MAaKCHMAJIbHOTO 03/10pOBH-
TeAbHOTO 3¢ (dexTa MeponpusiTHs MO 3allUTe
3JI0pOBbsI J€Tel, MOJPOCTKOB U B3POCIIBIX KH-
TeJel OT BPEIHOTO BO3JEUCTBUS OTPULIATEIb-
HBbIX (PaKTOPOB BO3IYIIHON Cpenibl JOKHBI
OBbITh HAIpPaBJIEHbl OJTHOBPEMEHHO Ha BCE TPU
3BEHAa €JMHOM CUCTEMbI: HCTOUHUKHU BBIOPOCOB
(I 3BeHo), BO3AYX, PACIIOJIOKEHHBIH MEXKITY
MCTOYHMKaMH 00pa3oBaHusl (pakTopoB U opra-
Hu3MoM uyenoBeka (Il 3BeHo), a Takxke Hero-
CPEICTBEHHO Ha OpPraHu3M JeTel, OJPOCTKOB
u B3pocinbix xutenei (111 3BeHo).

BbiBoAbl U HampaBiieHHe AJIbHEHIINX
ucciaenoBanmid. Pazpaborana cucrema mepo-
MNPUATHI MO 3alluTe 30pOBbsS HACEIEHHS OT
3arpsi3HeHUss aTMOC(EepHOro BO3JyXa, OCHO-
BaHHas Ha TEOPHUU «TpeX 3BeHbeB». [Ipemso-
KEHHasi CHUCTeMa TIO03BOJiIeT 00ecnedyuTh
KOMIIJIEKCHBIA TOJX0J B PEUICHUH BOIpOCa
MpeOTBpAILlEHUs] WU OCNabieHusi BPEIHOIO
BIIUSIHUS 3arps3HUTENCH aTMocdepsl Ha Mo-
Ka3aTenu 370pOBbSl JETEH, IOJIPOCTKOB H
B3POCIIBIX KUTENEH.

JlanpHelme ucciaea0BaHus IUIAHUPYETCs
HaIpaBUTh Ha Pa3pabOTKy M BHEIpPEHHUE Me-
TOJOJOTHH OLIEHKH TMTMEHUYECKON U 3KOHO-
Mu4eckoil 3(p(dEeKTUBHOCTH B pe3ylbTare
MPaKTUYECKOr0 MPUMEHEHUSI CUCTEMbI MEpO-
MNPUATHI MO 3allUTe 30pOBbsS HACEIEHUS OT
3arpsi3HeHuss aTMOC(EepHOro BO3JyXa, OCHO-
BAHHOM Ha TEOPUHU KTPEX 3BEHHEBY.
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Doctor of Medicine Kapranov S. V. (dlchevsk Sanitary and Epidemiological Station, Alchevsk, LPR,
alch_ses ok@mail.ru)
SYSTEM OF METHODS TO PROTECT PEOPLE’S HEALTH AGAINST ATMOSPHERIC
POLLUTION BASED ON THE THREE LINKS THEORY

The work is devoted to developing a set of measures to protect public health from air pollution based
on the theory of “three links”. The maximum healing effect to protect the health of children, adolescents
and adults from the harmful air factors effects is stated to be achieved through the measures to be ori-
ented simultaneously to all three links of a single system: emission sources (1" link), air within the
Sozrces of factors formed and the human body itself (2" link), as well as directly onto the human body
(3" link).

Key words: emission sources, air pollutants, public health, system of methods.
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K BOMPOCY OB 3KOJIOM'MYECKOMN CUTYALIUU B PETMOHE

B pabome oana oyenxa sxonoeuveckou cumyayuu 6 pecuone. Onucamnvl OCHOGHbIE 3A2PAZHUMENU
6030yxa, oKazviearowue GIUSAHUE HA PACIPOCMPAHEHHOCMb 3a001e8anull, 8 YACHHOCMU CUCTHEMbL
KpoB800Opawenuss, OblXxamenbHou, NUesapumenbHoll U S9HOOKPUHHOU cucmem. Ycmanogneno, umo 3a
nepuoo ¢ 2013 no 2018 200bl ysenuuunocy KoIu4ecmeo uccied08anull npob ammocgheprozo 6030yxd, a
OCHOBHbIMU 3ACPAZHUMENAMU AGTAIOMCA AMMUAK, Nul1b U opmanvoecud. Pacnpocmpanennocmo
3a601e6anHUll CUCMeEMbL KPOBOOOpaweHUs: cpedu demeil NOOPOCMKO8020 803PACA CHUSUIACD.

Knrouesvle cnosa: ammocgepuvlii 6030yX, NOAIOMAHMbL, HACEACHUE, 0emU, 300P08be.

IIpoGsiema M €€ CBA3bL ¢ HAYYHBIMH U
NPAaKTUYeCKUMH 3aJayaMu. Baxuenmen
COCTaBJISAIOLIEH KadecTBa TOPOJACKOW KU3HU
SBJIIETCS YUCTOTA OKpYXKAloLled cpelbl U B
nepByro odepenb Bozayxa. Hecmorps Ha ToO,
yro BcemupHas opranusaius 34paBooXpaHe-
Hus (BO3) ompegenuna cpenHee 3HaueHHE
YIEIBbHOTO Beca BIUSHUSA (DAaKTOPOB OKpy-
JKaroIle cpelpl Ha COCTOSIHUE 3/10pOBbsI Ha-
cenernst 17-20 %, Mo maHHBIM TOM e opra-
Huzanuu, B 2012 romy morubimo oxosno 7
MUJUIMOHOB 4YEJIOBEK — OJMH U3 BOCbMH B
oOLIeM YHclle CllyyaeB CMEPTU B MUpE — B
pe3ysbTaTe BO3ACUCTBUS 3arpsI3HEHUS BO3/LY-
xa. D10 Oojee 4yeM B JiBa pa3za MPEBbIIIAET
MpeIbIAyIIHe OLEHKH U MOATBEPKAAET, YTO
3arpsi3HEHUE BO3AyXa SBISETCS OJHUM U3
HauboJiee ONacHbIX BUJIOB BO3JIEHCTBUS OK-
pyXxarouieil cpepl Ha 310poBbe uesoBeka [ 1].

[lo mHeHnro EBpOIENCKOro areHTCTBa IO
okpyxatoieit cpene (EAOC) [2], 3arpsi3sHeHne
BO3/lyXa B ropoJiax MOXKET CTaTh IJIABHOM JKO-
JIOTUYECKOM NPUYMHOM CMEPTHOCTH BO BCEM
mupe k 2050 roxy, gocturayB 3,6 MiIpa desno-
BEK, B ocHOBHOM 3a cuet ctpan BPUKC [3].
OpHako W ISl €BpPONEUCKUX CTpaH 3arpss3He-
HHE BO3JlyXa OCTAeTCsl BaXHOW NPUYMHOMN 3a-
0oneBaeMocTH HEeMH(MEKIIMOHHBIMH 3200JIeBa-
HUSIMH, TaKMMH KaK XpPOHHUYECKHE pecrupa-
TOpHBIE 3a00JIEBaHUS, paK JIETKUX, CEpACYHO-
cocynucTbie 3abosieBanus. HakamnmBarorcs
CBUJICTENIbCTBA U JIPYTUX BPEIHBIX MOCIEICT-
BUH 3arpsi3HEHHs BO3JyXa JJs 3/I0pOBbS,
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BKJIIOYAs 3aMeJUIEHUE POCTa IUI0JIa U MPEexie-
BpPEMEHHBIE POJIBI TIPH BO3JICHCTBUH 3arpsi3He-
HUS B JIOPOJIOBOM TIEPHOJ, a TAKXKE MOCIE/CT-
BUS JUTSL 3JI0POBBSI BO B3POCIIOM BO3pAacCTe IPH
BO3JICHCTBUY B TIEpUHATAIBHBIN TIepro [4].
3a nocnenuue aecstwietuss BO3 nakomwmia
OTIPE/ICNICHHYIO0 CTaTUCTHUKY, HATJISIHO JIEMOH-
CTPUPYIOLIYIO TECHYIO CBSI3b MEXKIY Xapakre-
PHCTHKAMH BO3IYIIHOW CpeIbl U COCTOSIHUEM
37I0POBBSI, KOTOPOE MOXKET OBITh BBIPAKEHO KaK
KOJIMYECTBOM CMEpTEi, Tak M TIOKa3aTelieM
DALY (Disability-adjusted life year), onenu-
BaIOIIUM CyMMapHoe «Opemst 6osie3Hu». Takast
paboTa MO3BOJIET KaXIOMY rOCyIapcTBY OIl-
penenuTh HamboJjiee Ba)KHBIE M HEOTIIOXKHBIC
HAIpaBJICHHs 10 3aIUTE CBOEH arMocdepbl U
JOCTH)KEHHUIO TIOKA3aTeled NpUEeMIIEMOM YHC-
TOThI Bo3ayxa. ObecrieyeHue YCIOBUH TaKOM
paboThl — OJIHA M3 3a]a4 TOPOJCKOW BIIACTH,
peleHre KOTOpOoH IMpeacTaBiisieT co00M COBO-
KYITHOCTh MEpOTIPUATHH TEXHOJOTHYECKOTO U
aJIMAHUCTPATUBHOIO xapakrepa. [ns ynpas-
JICHIIEB, KOTOpPBIC JIOJDKHBI O0ECIeunBaTh 3a-
IIATY BO3IYIITHOTO OacceiiHa, BaYKHO HE TOJIBKO
NoJydath WH(OpMALUIO B OIEPaTHBHOM pe-
KMME 1 TIPaBUIILHO €€ HHTEPIPETUPOBATH, HO U
BBICTPaNBaTh MPEBEHTUBHYIO CUCTEMY 3aIlUTHI
MeponpusTisi, HalpaBJICHHBIE HA TPEIyPEexK-
JICHWE 3arps3HEHUs, IMO3BOJSIT B KOHEYHOM
UTOTE COXPAHUTH XKH3Hb WM 3/I0POBBE JIONCH,
YTO SKOHOMHUYECKH OOJIee OTpaBIaHO, YeM Jie-
YeHHUEe WM ToTeps Tpyaocnocoonoctn. OmHa-
KO, KaK JUIsl TaKOW TEPPUTOPUATBHO M JIEMO-
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rpaguyecku HEOJHOPOJHOM CcTpaHbl, Kak Poc-
cust, Tak u Juis PecrryOnmky, orpoMHOe 3Have-
HHE MMEET PErHOHAJIBHBIA acleKT MpoOJIeMBbl,
YUHTBIBAIOIINI KaK KIIMMaTHIeCKHEe 0COOCHHO-
CTH, TaK M SKOHOMHYECKYIO HAaIpaBJICHHOCTb
pa3BUTHUS TeppUTOpUH [2—7].

B o6mem 3arpssHeHuun Bo3nyxa Jlyran-
ckori Hapomnoii PecnyOnuku Ha m0ir0 TIpo-
MBIIIJIEHHOCTH NpUXoauTcs 66 % BbIOPOCOB,
KOMMYHAJILHOTO XO03siiicTBa — OKoyo 14 %,
aBroTpancniopra — oOomee 20 %. IIporecc
yriaeno0bau U epepabOTKH SBISIETCS OJTHUM
U3 OCHOBHBIX (DAKTOPOB 3arpsi3HEHUS] aTMO-
chepnr (6osiee 59 % Bcex MPOMBINIICHHBIX
BBIOpOCOB B armocdepy). st aToit oTpaciu
XapakTepHO o0Opa3oBaHHE W BBHIOPOC B aTMO-
cepHBII BO3IyX B3BEIICHHBIX TBEPIBIX Yac-
THUI, METaHa, OKWUCHU YIJIepoJa, OKUCH a30Ta,
COEIMHEHUN cepbl (CEPHHCTOTO aHTUAPHUAA,
cepoBojiopona). VMcrounnkamu  BBIOPOCOB
VTOJIBHBIX MPEANPUATHN B aTMochepy SIBIIs-
IOTCSI TOPSIIIIAE TOPOJHBIE OTBAJbBI, BEHTHIIS-
[IMOHHBIE CHCTEMBI IIaXT, KOTEIbHBIC Ipel-
npuATHH, paboTarone Ha yriie, MecTa Tepe-
TPY3KH U CKJIAJUPOBAHHS YTOJIBHOHN TPOIyK-
un. J{osist 060pyoBaHMs CTAallMOHAPHBIX HC-
TOYHUKOB TPEINPHUATHIA OTPACITH Ta3009HCT-
HBIMHU yCTaHOBKaMu cocTasiisieT 7,68 % [8].

Haydnasi HOBM3HA TIOJIy4eHHBIX pe3yJIbTa-
ToB. [IpoBeeH MOHHUTOPUHT COJEPKAHUS
BpPEHBIX BEIIECTB B aTMOC(EPHOM BO3IyXE 32
nepuoa ¢ 2013 no 2018 rozpl, npociexruBaeT-
Csl B3aMMOCBSI3b MEX]y HAJMYMEM 3arps3HU-
Tenell B aTMOC(EepHOM BO3/IyXe TOpPOJIOB M
paiioHOB ¥ TOKA3aTeNsIMU, OTPENeIISIONINMHI
3JI0POBbE HACEIICHUS U, KaK CJIEJICTBUE, IKOJIO-
THYECKYI0 0OCTaHOBKY B PETHOHE.

PaGora BbllosIHANIACH B pa3pe3e HaydHOU
TEMaTHKH Kadeapbl SKOJOTHH W TPUPOJIO-
nosb3oBanus ['OY JIHP «JIHAV ».

ITocranoBka 3amaum. llensio HacrosIicH
PaboOTHI SIBUJIACH OLICHKA AKOJIOTUUECKOW CHTYa-
[IMA B PETHUOHE, B OCHOBY KOTOPOH TMOJOXKEH
MOHHTOPHUHT TIOJUTFOTAHTOB aTMOC(EPHOTO BO3-
IayXa W psn eMorpauiecKuX XapaKTepUCTUK
HACENICHUsI, a TaKXKe MEIUKO-IKOJIOTHICCKUIN
roKazarelb (PacrpoCTpaHEeHHOCTh 3a00I€BAHHIA
CHCTEMBI KPOBOOOPAIIICHWS).
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Ob6vekm uccnedosanusn: COCTOSIHUE aTMO-
cepHOrO BO3IyXa M XapaKTEPUCTHUKA JEMO-
rpadu4ecKoil COCTABIIIONIEH M TOKa3aTeNei,
KOTOPBIE XapaKTEPHU3YIOT 3/I0POBbE HACEIICHHUSL.

Ilpeomem uccneoosanusn: atTMochepHbI
BO3JIyX, 3arpsS3HEHHBIH BBHIOPOCAMH CTaIHO-
HapHBIX U MEPEIBIKHBIX MCTOYHUKOB U JIC-
Morpaduyeckue, MeIUKO-3KOJIOTHIECKUE TI0-
Ka3aTeNu, XapaKTepu3yIoue 37J0pOBbe Hace-
JICHUSL.

3adauu uccneoosanusn:

— IIpOaHAIM3UPOBATh HAYYHYIO JIUTEPATY-
py 1o BeIOpaHHOM NpoOieme;

— IIPOBECTH MOHHMTOPHHT 3arpsi3HAIONIUX
BEIIIECTB B aTMOC(EPHOM BO3AYXE;

— IPOAHAIM3UPOBATh JIeMorpaduyueckue |
MEJIKO-3KOJIOTUUECKHUE TTOKA3ATEIIN HACETICHHSL.

Mertoauka muccieaoBanusi. B mporecce
MCCIIEZIOBAaHUS MCIIOJIb30BAIMCH TaKUe 0OIIe-
Hay4YHBIC METO/IbI, KaK aHAJIN3, CPAaBHCHHE.

Ilo mapueiM T'ockomcrara JIHP 1miomanas
TEPPUTOPUU PECITYOJIUKH, IO COCTOSHHIO Ha
01.01.2019 r., cocraBisier 8,6 ThIC. KM.

Hacenenmne Jlyranckoii Hapomnoit Pecmy0-
mukn Ha | suBaps 2019 roma cocraBwiio
1457886 4enoBek, B TOM YHUCIIE TOPOJICKOE —
94 % u 6 % cenbcKkoe HaceJIeHNUE.

Haunbonee rycToHaceneHHbIE TEPPUTOPUHN
PecriyOnuku: IlepeBanbckuii paiton (66834);
Jlyryrunckuii paiton (63543); CnaBsiHOocepO-
cKuil paiioH (47644); AHTpauMTOBCKUHN paii-
oH (28894); Kpacnonounckuii paiton (28000) u
Cranununo-Jlyranckuii (2636). Cpenu ropoioB
Ha nepBoM Mmecte Jlyranck (432756), Ha BTO-
pom — Kpacusriit Jlyu (116246) u Ha TpeTbem
Mecte — AmuaeBck (105032), nanee cinemyror:
Kpacnonon (97978); CsepmioBck (93677);
CraxanoB (85867); Poenbku (79703); An-
tparut (73743); bpsuaka (50362); Ilepso-
Mmatick (36700) u Kuposck (31624).

Bemymumu oTpacisiMu HapOJHOTO XO3sii-
CTBa OCTAlOTCs JOOBIBAfOIIAas MPOMBIILICH-
HOCTh U pa3pabOTKa KapbepoB, MPEICTaBIICH-
Has 358 cyOwekramu, o qaHHBIM CTaTHUCTH-
YEeCKOTO PETHCTpa M0 BUAAM SKOHOMHYECKOU
nestenpHoctd Mo coctosianio Ha 01.01.2019;
CEeNIbCKOE XO3SICTBO, JIECHOE XO3SCTBO H
pBIOHBIE X03s1icTBa — 307 CyOBEKTOB U TEpe-
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pabateiBaroIasi IPOMBILLIEHHOCTH (596 cyOb-
€KTOB) 3aHMUMAET JUAUPYIoIIee MecTo [9].

st m3ydeHus: KadectBa aTMoc(hepHOTO
BO3JlyXa HCIOJIb30BaJIM 0a3bl JaHHBIX 3a
2013-2018 rr.

N3n0:xeHune MaTtepuaia u ero pe3yJbra-
Thl. BbIcOKME YpOBHU 3arpsi3HEHHUsS aTMO-
chepHOro BO3AyXa CO3/JA0T HEOIArompHsT-
HbIE YCJIOBUS JJISl IPOKUBAHUS U OTPULIATEIb-
HO CKa3bIBAIOTCS Ha 3/J0POBbE HACETICHUSI.

AHaJIU3 AKOJIOTUYECKOW CUTYyallMu IMO3BO-
JIWJT BBISIBUTH BPEHBIC XUMUYECKHE BEIIECT-
Ba, oOjajarolue KaHIEPOreHHbIM, MyTareH-
HBIM U JPYTUMH JCHCTBUSAMH: aMMHUakK, Gop-
Manbpaerua, (eHoJ, IBYOKHCh a30Ta, CEPHHU-
CTBIM aHTUJIPUI U IP.

B crpykrype pacnpocTtpaneHHOCTH 3a00-
neBanuil B 2018 roy nepBble paHrOBbIE MecC-
ta (puc. 1) 3aHumManu OOJE3HHU: CHCTEMBI
KpOBOOOpaIIeHUs,, OPraHoOB JbIXaHUs, opra-
HOB IHILEBAPEHUS U SHIOKPUHHOMN CHCTEMBI.

VYupexaeHusMH ~ CaHUTapHO-3IHJIEMHUO-
noruyeckoit cmyxObl Jlyranckoit HaponHoii
PecryOiku mipoBOAMTCS TOCTOSIHHBIA KOH-
TPOJIb COCTOSIHMSI aTMOC(EPHOTO BO3AyXa B
MecTax npokuBanus HaceneHus. B 2018 rony
MOHHUTOPHUHI OCyIIeCTBIIsIcS B 19 HaceneH-
HBIX ITYHKTaX, Ha CTAllMOHApHBIX M Map-
mpyTHBIX nocTtax. CTalMoHapHbIe MMOCTHI Ha-
ONMIOJICHUST 3a 3arpsi3HEHUEM aTMOC(EPHOTO
BO3JlyXa pa3MEIIeHbl B KPYIHBIX MPOMBIIII-
JICHHBIX TOPOJAX.

JluHamMKKa KOJMYECTBAa IPOBEICHHBIX HC-
CJIEJOBaHUIl pejicTaBlieHa Ha PUCYHKE 2.
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Pucynok 1 CtpykTypa pacnpocTpaHeHHOCTH
3aboneBaHui
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Pucynok 2 /lunamuka KoiaruecTBa MPOBEIEHHBIX
HCCIICOBAHNN

AHanmu3 NaHHBIX, TPUBEACHHBIX HA PUCYH-
Ke 2, TOoKa3all, 4YTO 3a MCCIEIyeMBIH TEepPHOJT
HauOOJIbIIIEEe KOJIMYECTBO MPOoO aTMochepHO-
ro Bo3ayxa Obuto uccienoBano B 2013 romy,
Haumenbinee — B 2015 rogy. OnHako cieny-
eT OTMeTHuTh, uTo ¢ 2015 roma HameTHiIach
TEH/ICHIUS K YBEIIMYCHUIO UX KOJTHMYECTBA.

Bcero B 2018 rogy B HaceneHHBIX MMyHKTaxX
uccinenoBaHo 7093 mpoGwel  armochepHOro
BO3JlyXa, 4To Ha 45 % OoJibllle B CPAaBHEHUH C
2017 u 2016 r. u va 70% c 2015r., a B
cpaBuenuu ¢ 2014 r. — nHa 30 % u meHbIE
Ha 59 % B cpaBHenuu ¢ 2013 rogom.

B cpaBaenun c¢ 2013 rogoM KoJIMYECTBO
npo0 aTMOC(EepHOro BO3/yXa, IMPEBBIIIAO-
X CAaHUTAPHO-TUTHEHUYECKUH HOPMATHB,
yMeHbIuIoch B 10 pas.

JluHamuka Tpo0, TPEBBIIAIONIMX TOKa3a-
tenb  «[IpenenbHO MOMyCTHMasi KOHIIGHTpa-
LUs», IPEJCTaBIICHA HA PUCYHKE 3.
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Pucynok 3 /lunamuka npo6, MpeBbIIIalONINX
nokasarens «lIpenensHo gomycrumas
KOHLIEHTpaLUs»
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[Ipu sTtom crnemyer OTMETUTb, 4yTO Hau- 30 2013
Oomnpiiee konmuectBo npebimenud [1/IK 3a- 25
perucrpuposano B 2015 rony. lanee cienyror 5 B 2014r
2013 u 2014 roxsl. HaumeHnbiiee KOJIMYECTBO 15 H 2015¢
OTKJIOHEHU 3apeructpupoBaHo B 2018 ronuy,
4TO, HA HAII B3I, CBA3AHO C yMEHbIIeHHeM 10 W 2016r
MOCTYIUICHHS TOJUTIOTAHTOB B aTMOC(HEpHBIN 5 2017r
BO3/yX OT CTALMOHAPHBIX NCTOYHHKOB. 0 | So18r
VY enbHbIM BeC OTKIOHEHUW aTMOC(EpHO- Y AenbHbIH BEC OTKAOHEHMF, %
ro BO3/yXa P MPOBEACHIUN MOHUTOPUHTA 32
2013-2018 rr. mpe/cTaBNeH HA PUCYHKE 4. PucyHok 4 ¥ ienbHbIH BeC OTKIOHCHHH
W3 naHHBIX, TOKa3aHHBIX HA PUCYHKE 4, BUJI- aTMoc(epHOro BO3IyXa IIPH MPOBEACHUHU
HO, 4TO B pecmyomuke B 2015 romy peructpupo- MonuTopunra 3a 2013-2018 rr.

BaJIOCh HAMOOJbIIIEe KOJMYECTBO OTKJIOHCHUH,
Ha 26,4 % Oonpliie B cpaBHeHuH ¢ 2018 rogom.

Cnenyer ormeruth, uto ¢ 2017 roma Ha-
OJro/1aeTesl yBEITMUCHHE TIOYTH B 2 pa3a MpoBe-
JICHHBIX N3MEPEHUI aTMOC(EpPHOTO BO3TyXa.

Haubonpimee uwncino OTKIOHEHHH OBLIO
OTMEUYEHO MO cojepkaHui amMmuaka (14),
neuid (8) U ¢dopmanpaeruaa, OKHCH a30Ta,
¢denona u ero coenunenuit (3). Mccrnemona-
HUS PsAa YICHBIX YKa3bIBAIOT HA TO, YTO OC-
HOBHOW BKJIaJ] B BEIOPOCH aMMHaKa Ha ypOB-
HE TOpOJia OKa3bIBacT IPOMBINUICHHOCTD,
KOMMYHaJIbHOE X0351cTBO U Tpancropt [10].

JlunaMuKka rmokaszaressi paclpoCTpaHEHHO-
CTH 3a00JIeBaHUIl CHUCTEMbI KpOBOOOpaIlleHNs
MpEeJICTaBICHA HA PUCYHKE 5.

Ananm3 HgaHHBIX IIOKa3al, 4TO 3a HCCIIe-
nyembiid iepuod, ¢ 2013 mo 2018 rossl, mpo-
CJIC)KMBAETCSI CHIDKEHUE B 2 pa3a moKa3arens
«PacIpoOCTPaHEHHOCTh 3a00JICBAHUIN.

UWCIIEHHOCTh  IOCTOSITHHOTO — HACEJICHHS
(mompoctku  15-17 1ner) pecnyOnukd Ha
01.01.2013 roma cocraBmiia 42485 denoBek, a
Ha 01.01.2018 r. — 30581 demoBek, 4TO Ha
28 % MeHbIIIe.

2013 2014 2015 2016 2017 2018

Pucynok 5 PacripocTpaHeHHOCTh 3a00JIeBaHUM
CHCTEMBI KPOBOOOPAIIEHHUS CpEeN IeTeH
oApPOCTKOBOTO Bo3pacra (15—17 mer)

Ha 1000 cOOTBETCTBYIOIMIETO HACETCHUS

BoiBoabI W HampaBJ/ieHHe JaJbHEHIIMX
HccaeI0BaHMIl. DKOJOTHYECKYIO CHUTYAIUIO
B PETHOHE HENb3sl 0XapaKTepH30BaTh OJHO-
3HA4YHO, TIPU ATOM HaOJIIOIaeTCs TCHACHIUS K
ee yIy4IIeHHIO.
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Bushenetskaya K. E., Doctor of Agricultural Sciences Ladysh 1. A. (LNAU, Lugansk, LPR,
lobacheva-karina@mail.ru)
TO THE ISSUE OF ECOLOGICAL SITUATION IN THE REGION

The paper assesses the environmental situation in the region. The main air pollutants that affect the
prevalence of diseases, in particular the circulatory system, respiratory, digestive and endocrine sys-
tems are described. It was found that within 2013 to 2018 the number of atmospheric air tests had in-
creased, and the main pollutants were ammonia, dust and formaldehyde. The prevalence of circulatory
system diseases among adolescent children has decreased.

Key words: atmospheric air, pollutants, population, children, health.
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YAK 502:37.03+372.8:378

k.neo.H. Kanpanoea I'. B.

(Anuesckuii unghopmayuoHHo-memooudecKuil yeHmp,
2. Anueeck, JIHP, galya.kapranova.63@mail.ru)

CUCTEMA 3KOJIOTMYECKOIoO O6PA30OBAHUA U BOCINUTAHUA YHALLUXCA
NP U3YYEHUUN ECTECTBEHHbIX AUCLIUIMJIUH

DKonocus 8 cOBPEMEHHOM NOHUMAHUU — CJLONCHBIU UHME2PUPOBAHHBLIL KOMIIEKC HAYK. DKono2uye-
CcKoe 00pazosanue U OCNUMAHUE YUAUUXCSL OOINCHO OCYWECMEISAMbCsl HA OCHOBE 83AUMOCES3U Yueo-
HOU, GHEYPOUHOU U GHEWKONLHOU OesmenvHocmu Ponb 6HeKONbHbIX opeaHu3ayuti 00NCHA NOBbl-
wamvcsi U 00ecne usams HeNPEPbIBHOCHb 00PA306AHUsL U BOCNUMAHUS NOOPACAIOWE20 NOKOJCHUSL.
Ymenus, nasviku uccnedo8amenvbcekol 0esmenbHOCMuU, 3AN10NCEHHbIE 8 WKOIbHOM 803pAcCme, MO2ym
VCHEUWHO Peanu308bleambcst 8 NOCAeOYIouUe 200bl HCUSHU 8 Npoyecce NPOPeccuOHaIbHOU U AOMUHU-
CMPAMUHO-X03UCMBEHHOU 0esIMEeNbHOCMU 83POCIbIX epadicoar Jlyeanckoi Hapoonoii Pecnyoauxu.

Knrouesvle cnosa: obpazosanue, socnumanue, K0102usl, KyIbmypd, UCCIe008aHUe, VIAUUECs.

ITocTtanoBka mnpodJeMbl, 000CHOBaHUE
ee aKTyaJbHOCTH. DKOJIOTHYECKHE BOMIPOCHI
3aHUMAIOT 0CO00E€ MECTO B CUCTEME TJI00aITb-
HbIX TpoOsieM denoBeuecTBa. JlanmpHeliee
pa3BuTHE 00IIeCTBAa HEBO3MOXKHO 0€3 JOCTH-
KEHUS TAPMOHUU MEXIY JIOJbMHU B 0OIIECT-
BE U B OTHOLICHUSX YEJIOBEKA C OKPYKAIOIIEH
cpenoit. Tompko TBOpUEcKas, TyXOBHO Oora-
Tas W 3I0pOBas JIMYHOCTh CIIOCOOHA pemniath
©KEIHEBHbIC M MacImTaOHBIE 3a7add, KOTO-
pbIe 00ECTIICUNBAIOT HE MTPOCTO BEDKUBAHKE, &
nmporpecc o0miecTBa. DKOJIOTHYECKasT CHTYa-
nus Ha JlonOacce Bcerma OblTa W OCTaeTCs
cioxHor. OTMedaercs TOBBIMICHHBIA YpoO-
BCHb 3arps3HCHHS TIOYBBI, BO31yXa, BOJIBI,
OCOOCHHO B IIPOMBIIICHHBIX TOPOJIaX.

Heo6xomumo obecrieunTh MOATOTOBKY MO-
JIOJIOTO TIOKOJICHUSI, CIIOCOOHOTO BBIBECTH He-
JIOBEUECTBO M3 COCTOSIHUSA TITYOOKOTO KOJIOTH-
4yeckoro kpusuca. [1loaromy posb HMIKOJIBEHOTO
9KOJIOTHYECKOTO 00pa30BaHUS W BOCHHTAHHS
BO3pacTaer.

3agaum sKoJoruyeckoro oOpa3oBaHUS U
BOCITUTAHWS:

1. Iloka3zaTe OCHOBHBIC HANpPABJICHUS pa-
OOTHI TENAaroroB IO BOMPOCAM 3KOJOTHYEC-
CKOTO BOCIIMTaHUsS M 0Opa30BaHUs, OXapak-
TEPU30BaTh MYTH (POPMHUPOBAHUS IKOJIOTHUE-
CKO¥ KyJbTYPBI ITKOJIHHUKOB.

2. BlIenuTh TMCHXOJIOr0-NeJarornaeckue
U METOJUYCCKUE AaCIEeKThl OCYIICCTBICHUS
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9KOJIOTMYECKOr0 00pa30BaHUs M BOCHUTAHUS
IIKOJIbHUKOB.

3. PackpsITh mporiecc peam3aliuy 3K0JIO0THU-
4ecKoro 00pa3oBaHMs M BOCIUTaHUS HA YPOKax
1 BO BHEYPOUHOH JIESITEIIHOCTH YYAIIUXCSL.

Ilenvro oannoii pabomur IBIAETCA: Xapak-
TepUCcTUKa (POPMBI U HANpPaBICHUS 3KOJIOTH-
4ecKoro o0pa3oBaHHsS U BOCIUTAHUS Yda-
1IMXCs B y4eOHOM U BO BHEYPOUHOM JiesATENb-
HOCTH B I'. AITYEBCKE.

Oobvexkm uccnedoeanus — cUCTEMA KO-
JIOTUYECKOTO O00pa30oBaHWUS W BOCIUTAHUS
IIKOJIbHUKOB.

Ilpeomem uccneoosanus — HopmMupoBa-
HUE HKOJIOTUYECKOTO 00pa30BaHUS U BOCIIH-
TaHUs LIKOJBHUKOB Yepe3 MpernojaBaHue ec-
TECTBEHHBIX JUCLUIIINH.

Metoauka ucciaenoBanus. Mzyaenue nu-
TEpaTypHbIX UCTOYHHUKOB, II€JIEHAIIPABIICHHOE
MeJarornyeckoe HaomogeHue, 0000I1IeHne
OTbITa MPEIOIaBAHUSI €CTECTBEHHBIX JMUCILIHU-
IUIMH Tejaroramu r. AJ4eBcKa Ha ypokax U
BO BHEYPOUHOH ACSATEIBHOCTH.

N3noxxkenune marepuajia U ero pesyJibTa-
TOB. BBINycKHUKN IIKOJI c71ab0 BOOPYKEHBI
3HAaHUSIMU B 00JIaCTH HKOJOTMYECKUX B3aUMO-
JEUCTBUI Pa3HOTO YPOBHS, BIMSHHS JKOJIOTH-
4yecKuX (PaKTOpOB Ha 3/10pPOBbE YEIOBEKA U Te-
Hodona Ouochepsl. OmHaKo peanpHas IEHCT-
BUTENIbHOCTh TIOKa3bIBAET, YTO SKOJOIHMYECKOE
oOpa3zoBaHuEe OKa3bplBaeTcd Mayod(hdexTHs-
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HBIM, KOTJla OHO 0a3upyercsl TOJIbKO Ha IOJy-
YEHUM OO0y4arolMMHUCS  COOTBETCTBYHOLIUX
3HAHMI 10 3KOJIOTUH, COBETOB, HHCTPYKIIUH.

Ecnu 3aHsTHA 1O 3KOJIOTUM HAIlpaBJIeHbI Ha
COIEpEeKMBAaHUE, COYYBCTBHE, PAIOCTh, JIIO-
00Bb, YyBCTBO T'apMOHHH, TO 0Opa30BaHUE CIIO-
COOCTBYET CBOEBPEMEHHOMY IICHXO3MOIIMO-
HAJIbHOMY BOCIHPHSITUIO 3KOJOTMYECKOM HH-
¢dopmanum [1].

[Ipy TakoM yCIOBHHU 3KOJIOTHYECKOE 00pa-
30BaHME OyJeT OCYIIECTBIISATHCS YEPE3 IKOJIO-
IMYECKOE BOCIHMTaHHUE, OPUEHTHPOBAHHOE Ha
(GOopMHpOBaHME  SKOJOTMYECKOM  KYJIBTYpPbI
yyaluxcs.

DKoJjiorudeckasi KyJbTypa BKIIOYAET KYJIb-
TYpy B3aUMOOTHOILIEHUN HE TOJIBKO C MPUPO-
JIOM, HO U C OOLIECTBOM JIIO/IEH, MPOSIBISETCS
B CHCTEME BCEX B3aMMOJCHCTBUH M NECUCTBHHU
moziel, 00IIecTBa, KOTOPOE HM3MEHSIETCS TI0
Mepe €ro TyXOBHOTO Pa3BUTHS.

TakuMm oOpa3om, FKoJIOTUYECKas KYIbTypa
HE CTOJIbKO pe3yibTaT, CKOJIbKO IIPOLECC: OHA
OCBaMBAETCsl, HApaIIUBAEeTCSd COBPEMEHHBIMU
3HAaHUSIMH, 000TalaeTCss YyBCTBEHHBIM OTIbI-
toM. KynbTUBUpOBaHHE HOBOTO CO3HAHUS IO
OTHOIICHUIO K TMpPUPOJE — IMpOLEecC UIU-
TEJIbHBIM, HAIIPSIMYIO CBSI3aHHBIN C SKOHOMH-
YECKUMHU COIHUAIBHBIMA M JPYTHMHU YCIIO-
BHSIMU KU3HM 001IecTBa [2].

dopMHpOBaHHE HOBOTO IMOHUMAaHHUS YeJo-
BEKOM, OCOOEHHO MOJIOALIM, CBOMX O0S3aHHO-
CTeW mepes Npupoaoil BecbMa HEMpocTo B 00-
CTAaHOBKE YXY/IIEHUS SKOJIOTUYECKON CHUTYya-
IIUH B CTPaHE, CHIDKEHUS )KU3HEHHOTO YPOBHSI.

Ha ypokax 6monoruu, reorpadun, XumMuw,
(GU3MKK Tearoru MPaKTHKYIOT pEIIeHUe 3a-
Jiad 10 BOIPOCaM 3KOJIOTHH, UCTIOIb3Yys MEX-
MPEIMETHBIC CBSI3M, AKICHTUPYS BHUMaHHE
Ha BO3MO’KHOCTH MHTETPUPOBATH OTACIbHBIE
3HaHusA. Ocoboe MecTo MpH M3YYCHHH Kypca
ounosornu ¢ 5 mo 11 Kiaccel OTBOAUTCS OXpa-
HE IPUPOJbI, U3YUEHHUIO pPa3HbIX BUAOB 3a-
IpA3HEHUS] OKpY)Karollle cpesbl, 0e30MmacHo-
r'0 MOBEJICHUs B IPUPOJHOU Cpere.

[IpakTuueckast neATENbHOCTh 3KOJIOTHYE-
CKO} HanpaBJIC€HHOCTU B COBPEMEHHOM IKOJIE
pazHooOpas3na. [lIlupoko H3BECTHBI aKIIHH,
pa3u4yHble MECSYHUKH, JCKaIbl, JesSTellb-
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HOCTh DKOJIOTUYECKUX TaTpylie, TPyIOBBIX
OKOJIOTUYECKUX Jlarepeid u napyrue (HopMel
MIPUPOIOOXPAHHON pabOTHL. YdYacTue B IMpH-
POJIOOXPAaHHON J1€ATENbHOCTH, 3HAHHE OC-
HOBHBIX 3aKOHOB T10 OXpaHe MPHUPOJbI Ha pe-
THOHAJIGHOM YPOBHE TMO3BOJISIET yJalTUMCSI
0oJiee TPAaMOTHO JeJaTh BBIBOJBI, TPEIONKE-
HUS ¥ PEKOMEHANNU TI0 UTOTaM HCCIIe0Ba-
TEIBCKON paboTHI, MOHUMATh NMPHYUHBI, I1O-
POXKIAOIINE MPOOJIEMBI OXPaHBI MPUPOJIBI, U
OCHOBHBIE HAIPaBJICHUS 3KOJOTHYECKOU I10-
JUTHKH, KaK B PETHOHE, TaK M HAa TOCYIapCT-
BEHHOM ypoBHe. Vcnosip30BaHHE aKTHBHBIX
dbopM 3KoIOTHYECKOTO OO0pa3oBaHHs, U, B
MEPBYIO OYEpEe]b, HCCIIEIOBATENbCKON Jes-
TEJNBHOCTH, CBS3aHHOW C HEMOCPEICTBEHHBIM
oOLIeHNeM ¢ MPUPOJIOH, CIIOCOOCTBYET MOJy-
YECHUIO YYAIIUMUCS SKOJIOTUIECKUAX 3HAHUHA U
MPEBpAICHUIO 3TUX 3HAHUI B MHPOBO33pe-
Hue [3, 4].

DKOJIOTUYECKOE BOCTIMTAHNE HAUNHACTCS B
caMOM paHHEM BO3pacTe, B IEPBYIO OUepellb,
MOl BIUSHHUEM POJIUTENCH W OnrpKalmmx
POJICTBEHHUKOB.

CrnenyroniM  3TarioM  BOCHHUTATEIBHOTO
mpolecca sBJISEeTCS IeTCKOEe JOIIKOIbHOE Yu-
pexaeHue (merckoe oOpa3oBaTelbHOE ydpe-
XKICHHUE). 3/1eCh JIETU MOIy4aroT o0IIee mpe-
cTaBjieHHE O Quiope u ¢ayHe, HapuMep, Ma-
JBIIIAM TIPUBUBAIOT 3JIE€MEHTApHBIC HABBIKH
yX0/J1a 33 PAaCTCHUSMH M KUBOTHBIMHU.

Jlanee crienyer IIKOJbHOE (HAa ypokKax H
BHE yPOKOB), a TaK)X€ BHEIIKOJIBHOE JKOJIO-
THYECKOE U MPHUPOIOOXPAHHOE TPOCBEUICHNE,
o0pa3zoBaHue M BOCIIUTAHHE.

DKoJoTHYecKass W TMPHUPOJIOOXpAHHAS pa-
0oTa, TpoBOIMMAs B paMKax IIIKOJBl BHE
YPOKOB (BHEYpPOUYHAs NIEATEIHLHOCTH), MHOTO-
o0pa3Ha 1 MHOTOTUTAHOBA.

Ona BKJIIOYAeT:

— KPY)KKOBYIO paboTy (FOHBIE I[BETOBOJIBI,
OOTaHMKH, IOHBIE IKOJIOTH U T. 11.);

— pa3paboTKy SKOJIOTUYECKUX IPOEKTOB U
porpamm;

— paboTy Ha MPUIIKOJBHOM YYacTKe IO
03EJICHEHHUIO TEPPUTOPHUH;

—y4yacThue B KOHKYpCax, KOH(epeHIUsX,
COpPEBHOBaHUSX, aKIIHIX;
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— DKOJIOTUYECKUE 3KCKYpCUHU, IOXOJIbI,
SKCHEAMIIMM B TapKH, OOTaHUYECKHUE CaJlbl,
3aI0BEJHUKH, 3aKa3HUKH, 300IapKHU U JIp.;

— HAY4YHO-IIPAKTUYECKYI0O M  HCClIe[oBa-
TETBCKYIO paboTy.

CrapuieknaccHUKU T. ArdeBcka Ha 0ase
ko1, cekuuit Maoit akagemun Hayk (MAH,
B HaCTOsIIee BpeMsl llepeuMeHOBaHHON B Ha-
yaHoe obOmecTtBo «PecmyOnukanckas mamas
aKaZeMHsi HayK») IOJ PYKOBOJCTBOM pYKO-
BOJUTEINIEH B TEUEHNE MHOTOJIETHETO TIEpro/ia
y4acTBOBAJIM U IPOJOJDKAIOT Y4acTBOBATH B
IIMPOKOMACIITa0OHOW Hay4HO-IIPAKTUYECKOM
U UCCIIEJIOBATENbCKON  JIEATENbHOCTH IO
OILICHKE BJIMSIHUS MPUPOJHBIX U TEXHOTEHHBIX
9KOJIOTMYECKUX (PaKTOPOB Ha JKU3HEAEATENb-
HOCTb PACTEHMH M 3€JICHBIX HACAKICHUMU.
Brinosinena taxoke paboTa Mo OLEHKE BIMS-
HUS 3€J€HbIX HaCaXJEHUH Ha NOKa3aTelu
3I0pOBbsI JIeTe€l U MOAPOCTKOB. Pe3ynbTaTsl
MIPOBEJIEHHBIX UCCIIEI0OBAaHUN OIyOIMKOBAHBI
B COOpHUKAX Hay4HbIX TPYAOB.

BHemkoapHOE 3KOJIOrHMYEcKoe W IPHUPO-
JOOXpaHHOE TIPOCBEIlleHNEe, OOpa3oBaHUE U
BOCIIUTaHHE Yy4YalllUXCsl OCYLIECTBISIETCA B
JNETCKUX BHEIIKOJbHBIX YUYPEKIACHUSX: Ha
CTaHLMSX IOHBIX HAaTypalIMCTOB, IOHBIX TYpHU-
CTOB, B KPYXKax, CeKUUsAX. B HUX y4acTByIOT
Ha JI0OpOBOJIBHBIX YCIOBMSIX HHTEPECYIO-
1IMecsl NPUPOJION HIKOJIbHUKH, OOJIBIIMHCTBO
U3 KOTOPBIX IUIAHHUPYIOT IOCTYIAaTh B CIIe-
LUaIU3UPOBAaHHbIE CPEJHUE U BhICIINE y4yeO-
HbI€ 3aBe/IeHUs] OMOJIOTUYECKOr0, IKOJIOTHYe-
CKOTO, CEJIbCKOXO3SIMCTBEHHOIO MJIU JPYroro
1o 100HOTO TTPOGUIIS.

Takum oOpa3oM, BakHEWIIEHl cOCTaBHOMU
YacTbI0 MHOTOTPAaHHOW JESTENIbHOCTH MO CO-
XpaHEHUIO, PAallMOHAIBHOMY HCIIOJIb30BAHUIO
U BOCIPOM3BOJCTBY €CTECTBEHHBIX (IIPUPOI-
HBIX) PECYPCOB, B TOM 4HCIIe (PIIOpHI, SBISAET-
Csl BOCHUTAHHUE HKOJOTMUYECKH I'PaMOTHOIO,
KYJIBTYPHOTO YEJIOBEKa.

[Ipy 5TOM aKTyanbHOW TaKXe SBIISIETCS
npoOiemMa O3HAKOMIIEHHUSI yduTesne OuoJio-
TMM W JKOJOruu 0011e00pa3oBaTEIbHbIX
IIKOJI C HOBEHIIMMHU HOJIXOJaMH K PaccMOT-
pEHUIO MPOOIEMBbI 3KOJIOTHYECKOI0 BOCIUTA-
HUS y4aluxcsl.
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W3ydenune ombiTa II€1aroroB-HOBaTOPOB
OTKpBIBAET MEPCIEKTUBbI B PEUICHUN JaHHOU
npobnemsl. Hampumep, B T. AlueBcke cC
1995roma Havanu CBOIO pabOTy CEKIUU
MAH: «Oxkonorus»y, «OOmas OHOIOTHSY,
«Memutnmnay, «Baneonorus», «OxpaHa Ok-
py)aromen cpenply, «Xumus», «bruonaorus» u
Ipyrue.

B centsi0pe 2020 rona ucnonuurcs 25 ner
pabotet MAH B r. AnueBcke. Tolbko B Cek-
LIUSAX MEAMIMHCKOTO U 3KOJOTMYECKOro Ha-
npasienus, kotopsie Bener C. B. Kampanos,
3a 3TOT mnepuoj oOydanock Oonee 400
IIKOJIBHUKOB ropojaa. MMy moArotoBieHO
6osee 40 Hay4YHO-TIPAKTUYECKHX IPOEKTOB,
MIPE/ICTAaBICHHBIX Ha KOHKypCax-3allluTax Ha-
y4HBIX paboT B AmueBcke, JIyrancke, Kuese,
Mockse, Cankr-IletepGypre, Bonrorpaae u
npyrux ropojax. Jlydmmue paboTel ObLIM OT-
MEYEHbl I'paMOTaMHM, JUILUIOMaMH U OIyOJIn-
KOBAaHbI B [I€UaTHBIX HAYYHBIX U3/IaHUSX.

Jlyuyimive U3 BBIMYCKHUKOB HAy4YHBIX CEK-
Ui IpoaoJKuiIM oOpa3zoBanue B JIlyranckom
rocy/lapCTBEHHOM MEAMIIMHCKOM YHHBEpPCHU-
TETe U JPYTUX BBICIIMX U CPEIHUX y4eOHBIX
3aBE/ICHUSAX MEIUIMHCKOTO U OMOJIOTHYECKO-
ro nmpodwist B Jlonenke, JlHemponeTpoBcke,
Kuese, Mockse. HekoTopble U3 HUX yCIIEITHO
3aHMMAIOTCSI HAay4yHOH JIeATelIbHOCThIO, 3a-
LIUTHINA AUCCEPTALIUH.

OcHoBHbIE HampaBiieHUus pabOThl CEKLUM:
U3Y4YE€HHUE TEOpUU IO T'MTHEHE OKpYyKarolen
cpeabl M OCHOBAM MEIMLMHCKUX 3HAHUM,
MIPOBEJICHUE MPAKTUYECKUX 3aHATUH 0 OKa-
3aHHMIO HEOTJIOKHOM MOMOIIM MOTEPHEBIIUM
U Hay4YHO-IIPAKTHUYeCKas JAEATeIbHOCTb
U3Y4YECHHUE BIMSHUS Ppa3IU4HbIX (HAKTOPOB
Cpelbl JKM3HEAEATEIbHOCTH Ha TOKa3aTelu
3JI0pOBbsI IETCKOTO U B3pPOCIOT0 HACEJIECHHUS.
Ha 3anatusax MAH npoBoasTcs 3KCKypcuu B
1abopaTopuy MEIUIMHCKUX YUPEKICHHUH, Ha
3aBOJIbI [0 OYHMCTKE BOJIbl, I'/I€ HIKOJIbHUKH
3HAKOMSITCS C IPOBEICHUEM HCCIICIOBaHUMA,
HOBBIMH TE€XHOJIOTHUSIMHU.

[IIKOJBHUKM MOJy4arOT TEOPETUUYECKUE
3HaHUSI U OOy4YaroTCAd MPAKTUYECKUM HaBBI-
KaM OKa3aHMs IEepBOIl MOMOIIM MOCTPaaaB-
IIMM OT HECYACTHBIX CIy4yaeB, a TAKXKE camo-
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MTOMOIIIM ¥ B3auMoImomoInu. B mporiecce 00y-
YEeHUsSI y CTapIIEKIACCHUKOB — CITyIIaTenen
MAH ¢opmupyrorcsi 3HaHHS 00 OCHOBHBIX
pa3genax KIMHUYECKOH H TpoQHIaKTHIe-
CKOW MEIWIIUHBI; IIKOJBHUKU MPHOOPETAIOT
3HaHUS U yMEHHsI, HEOOXOAUMBIE s Oojiee
TOYHOTO BbIOOpa mpodeccuu U ClenuanbHO-
CTH TIPU TIOCTYIUICHHH B BY3bl MEIHIIMHCKO-
ro, OMOJOTHYECKOTO U JKOJOTHYECKOTO IPO-
¢dwiell, UM TPUBHBAIOTCS HABBIKU BEICHHS
HAyYHO-HCCIIEIOBATEIBCKON JICATEIILHOCTH.

MO’KHO BBIICTHTDH CITOCOOBI ¥ TIPUEMBI HC-
CJIEIOBATENIbCKOM JeATENHHOCTH: (HOPMHUPO-
BaHWE YMEHHUH BHUIETH MpPOOJeMBbl, BBIpada-
THIBaTh TUIOTE3bl, YMEHUH HAOIIOAATH, MPO-
BOJMTH AKCIIEPUMEHTHI, 1aBaTh OIpEeIICHIE
TTOHATHSAM H JIp.

[Iporiecc HaydHOTO MCCIIETOBAHHS TIPOUC-
XOAWUT TIPH B3aMMOJCHCTBUHM YYEHHUKA U PY-
KOBOJIUTEIIS.

HccnenoBarenbCcknuil  XapakTep JIesTeNbHO-
CTH CITOCOOCTBYET BOCIIUTAHUIO Y IIKOJIHHUKOB
WHHIMATHBEI, aKTHBHOTO, J00pPOCOBECTHOTO
OTHOIIICHHSI K HAYYHOMY JKCIIEPHMEHTY, yBe-
JMYMBACT MHTEPEC K U3YUECHHUIO IKOJIOTHUYECKO-
TO COCTOSIHHSI CBO€H MECTHOCTH, SKOJIOTHYE-
CKuX Tpobsiem poanHoro kpas. CrocoOcTByeT
HKOJIOTUYECKOMY BOCIHTAHUIO U 0OPa30BaHHIO
yYaIXcsi BO BHEYPOUHOH JEATEITEHOCTH.

Hay4Ho-uccnenoBarensckast pabora co
IIKOJIFHUKAMH JIOJDKHAa HAYMHATHCSI HE TOJIb-
KO B CTapIINX KJIaccax, HO M OXBaThIBATh OC-
HOBHYIO IITKOJTY, IJIe BOBMOKHO OPTaHU30BaTh
HOY, xkenarensHo ¢ 4—6 knacca.

Opnna u3 TBOpUeckux Hopm paboThl — CO3-
JaHUE TIPOEKTOB. MBI €€ NCIOIb3YyeM, TaK KaKk
3TO  TMOMOTAeT  OpraHW30BaTh  HAy4HO-
HCCIIEZIOBATENIbCKYIO paboTy ydyaIuxcs Mo ux
MHTEpecaM. B HEKOTOPHIX MIKONAX TeNarorH
aKTHBHO HCIOJB3YIOT METOJ IMPOEKTOB B Ha-
YaJbHBIX KjaccaX. X04YeTCsl OTMETUTD IIKOJIbI,
paboTaromue B CHCTEME B 3TOM HAIpaBIICHUU:
'OV JIHP «Al" um. I1.H. JIunoseuko», 'OY
JIHP «AT um. B. H. Onydpuenko».

buonoruss — mHororpannas Hayka. Opra-
HU30BaTh MCCIIENOBATEIBCKYIO, MPOEKTHYIO
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paboTy ydammxcsi B pa3HbIX 001acTsIx OHO-
JIOTUM YYUTENIO MpPH KEJIaHUU BO3MOXKHO.
Tem Ooisiee, 94TO B Kypce OHMOJIOTHH ceidac
yAENSeTCsl OrPOMHOE 3HAaYeHHE IPOEKTHOM
NESITeIbHOCTH, B TOM 4YHCJIE U B IKOJIOTHYE-
CKOM HalpaBJICHUHU.

Ha ypoxax M0>HO pemiarh pa3jivyHble 3a-
Jlaud SKOJIOTMYECKOIr0 HaIlpaBJeHUs W, OIH-
pasch Ha UMEIIIHUECS 3HAHUS ¢ OIBIT
IIKOJIbHUKOB, NOMOYb KM CO3/aTh ILI€JIOCT-
HBII 00pa3 MpHUpOAbI, PACCMOTPETh B3aUMO-
CBSI3b AJIEMEHTOB MPUPObI, STAIbI €€ IBOJIIO-
MU, TIO3HAKOMHUTH C METOJaMU HU3YYCHHS
00BeKTOB M sBJIeHUHN mnpupoasl. Kaxnas us
€CTECTBEHHBIX JUMCUUIUIMH 00Ja/laeT CBOMMU
BO3MOKHOCTSIMH.

BbriBoabl U HampaBJ/ieHHe dajibHeHImX
HCCJIe10BaHMi. MHOTOJIETHUN ONBIT IIPOBO-
TUMOM paboThl 1O 3KOJIOTUU CBUIECTEILCTBY-
€T O TOM, YTO 3a/1a4l 3KOJIOTUYECKOro o0pa-
30BaHUsl U BOCTIHUTAHHUS MOTYT YCIEIIHO pe-
IaThCA TOJIBKO TMPU TAPMOHUYHOM B3aHUMO-
NEHUCTBUM Pa3HBIX BHUIOB JIEATECIHLHOCTH:
yueOHO-1103HaBATEIbHOH, HCCIIeI0BaTelb-
CKOM, TYpUCTCKO-KpPaeBEAUYECKOW, MPOCBETHU-
TEJIBCKOU, MPUPOIOOXPAHHOM.

BaxHo BocCnuThIBaTH JIeT€ B TrapMOHUY-
HOM COCYILIECTBOBAHUHU C IPHUPOJIOH, B TICH-
XOJIOTUYECKOM TOTOBHOCTU oOeperarb Hallu
oOuue MpUpPOIHbIE LIEHHOCTH BE3Jle, BCETAA.
DTO M COCTaBISAET OCHOBY 3KOJIOTMYECKOTO
BOCITUTaHMs, HAIIPaBJIEHHOTO Ha (hopMHpOBa-
HHUE OTBETCTBEHHOTO OTHOIICHHUS K OKpY-
YKaKoWIEH MPUPOTHON Cperie.

B ydeOnpIx 3aBeneHusix padbora mo Qop-
MHUPOBAHHUIO 3KOJOTMYECKON KYyJIbTYpPbl OCY-
IIECTBIIAETCI B TECHOM B3aMMOCBS3H CO 310-
poBbecOeperawIei nesaTeabHOCThI0. OCHOB-
Has 1eJib ATOr0 TapMOHUYHOTO KOMILIEKCa
MEpPOTIPUATHN — BOCIHUTATh HE TOJBKO JKO-
JIOTUYECKH KYJIbTYPHOTO, HO Takxke (uzmde-
CKH M JyXOBHO 3JI0POBOrO 4esjoBeka. Takoi
MOAX0Jl K OOYYEHHIO U BOCIUTAHUIO IIKOJb-
HUKOB SIBJISIETCSI OCOOCHHO Ba)KHBIM B WHIIY-
CTPHAJIBHBIX PETHOHAX C HeOIarompusTHON
9KOJIOTMYECKON 0OCTaHOBKOM.
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LPR, galya.kapranova.63@mail.ru)
SYSTEM OF ECOLOGICAL EDUCATION AND UPBRINING THE STUDENTS WHEN
TEACHING NATURAL SCIENCES

Ecology in a modern sense is a complex integrated set of sciences. Students’ ecological education
and upbrining should be based on the relationship between educational, extra-class and extracurricular
activities. The role of extracurricular entities should increase and ensure the continuity of education
and upbringing of the younger generation. Skills, research skills embedded at school can be success-
fully implemented within subsequent years in the process of professional and administrative activities of
adult citizens of the Lugansk People’s Republic.

Key words: education, upbringing, ecology, culture, research, students.
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YK 504(063)

3Konorna B ®OPMATE HAYYHbIX KOH®EPEHLIUA 2020 TOOA

1. XII Mesxtcoynapoonas  monooedxcnas
Hayunaa Konghepenyusa «llnanema — naw
oom»

22 mas 2020roma B I'OY BIIO JIHP
«JlonOacckuif TroCyAapCTBEHHBIM TeXHUYE-
CKHi yHUBepcuteT» cocrosutack XII Mexny-
HapoJHasi MOJIOJIe)KHasi HayyHasi KOHQeEepeH-
nus «llmanera — wam nom». Kondepenus
MPOXOIMIa B 3209HOM (popmare.

Y4acTHUKaMH MEpOIPUSITHS CTalH CTy-
JEHTbl U ydaluecsi oOpa3oBaTelIbHbIX yupe-
KIACHUN, MpernojaBaTesId, HaydyHbIE COTPYI-
HUKU U Jp. u3 Poccuiickoit denepanuu, Pec-
nyonuku Awnrona, CIHIA, I[lseiinapuu, a
taioke Jlyranckoit Haponnoit PecrryOmuku.

Kondepennus npooaunack ¢ 1eabio MO-
BBIIIEHUS HUHTEpEca K Hay4YHOU AESITeIbHOCTH
Y MOJIOJBIX HUCCIEA0BATENEH, BOBICUYCHUS UX
B Hay4yHO-MCCJIEI0BATEIbCKUN Ipolecc, 00-
ME€Ha HayYHOW M MPAaKTHYECKON HMHpOpMaIH-
el 1 oOCyXJIeHHUsI BO3MOXHBIX IyTeH peliie-
HUSL COBPEMEHHBIX IKOJIOTUYECKUX MTPOOIEM.

Y4acTHUKOB KOH(EPEHLUUU IPUBETCTBO-
Bau pektop JloHOacckoro rocyaapcTBEHHO-
ro TEXHUYECKOTO YHUBEpPCUTETA
A. M. 3UHYEHKO M MUHHUCTpP MPHPOJHBIX pe-
CypCOB M 3KoJornueckou 6e3omnacHoctu JIHP
1O. A. Jlertsipes.

B npuserctBenHOM cioBe A. M. 3uH4€HKO
otMeTmi, 4to «10 2014 roma xoHbepeHIus
IIPOBOJIMJIACH €XKET0JHO, ITOCJIE YEro B €€ pa-
00Te HacTyNnuJ LecTwIeTHU nepepsiB. Ho B
2019 romy pykOBOJACTBO YHUBEpPCUTETA CO-
BmectHo ¢ MOH JIHP npunsno peuienue Bo-
300HOBUTH 3TO HY)KHOE JUISI MOJIOJEKU Me-

pOIpUATHE.
3a 11 ner (c 2004 no 2014 roael) B pabote
KOH(EepeHIIM TPUHSIM  Y4acTHE  OKOJIO

1000 uenoBexk u3 14 rocymapcTB, pacmoJio-
JKEHHBIX Ha 3 KOHTHUHEeHTax. [lo maTepuanam
KoH(pepeHuit 6610 n3aano 11 cOopHHUKOB.
JlanHasi KOHQEPEHIMS — 3TO HaIlll ¢ BaMH
CKPOMHBIH BKJIaJ B IOMCK ITyTH BO3BPAIICHUS
I1aHeTe 3eMilsl ee MepBO3IaHHOrO BU/A C Yd-
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CTBIM BO3/[yXOM, IIPO3pauyHbIMU BOJAMU U 3€-
JICHBIMH JIECAMI.

Obpamasicb K yyacTHUKaM KOH(QEpeHLHUH,
MUHHUCTP TIPUPOIHBIX PECYPCOB U IKOJIOTHYe-
ckoit 6ezonacHoctu JIHP momuepknyn Bax-
HOCTh coTpynHuuecTBa: «Hame muHHCTEpCT-
BO JIOJDKHO HE TOJIBKO OBITH B Kypce IMOJ100-
HBIX (OPYMOB, HO W TPUHUMATh AKTHBHOE
yugacTtre B ux padote. To, 4To mocie 1oaroro
nepepbiBa KOH(PEpEeHIHsT BO30OHOBHIIA CBOIO
paboTy, TOBOPUT 00 MHTEPECE MOJIOABIX HC-
cieoBaTeNiell K IpUpOI00XPAaHHBIM IIpo0Iie-
MaM. A ux B PecniyOiinke 10cTaTo4Ho.

MouonexHasi KOHpepeHIus — spyaliui
pUMep MPEEeMCTBEHHOCTH TOKOJICHUH B Ha-
YUYHBIX JKOJIOTHYECKUX HcclieoBaHusX. U s
BEPIO, YTO MOJIOJIbIC yYICHBIE M HCCIIEe0BaTe-
nu OymyT ¢ OJIECKOM pemiaTh U IKOJIOTHYe-
CKHE, W BCE JAPYrUe 3a/la4d, KOTOPHIE CTABHUT
nepes; HaMu BpeMs).

Ha xondepeHunn ObUIM IpenCTaBICHbBI
25 NOKNaJ0B, CpPeAr KOTOPBIX BHUIIEO- M ay-
IMOJOKIIA/IbI 3apYOCKHBIX yYaCTHUKOB KOH-
¢epenunu: Bupxunuo Cantyma (r. Jlyanna,
Pecniyoiiuka  Amrosa), Mapuu  posn
(r. bazens, llIBenniapusi), Haramum Kamna-
xaH (@nopuna, CIIA), Esrennn Kamyrunoii
(r. Boponex, PO).

OcHoBHas TeMaTHKa JOKJIAJI0B KOH(QEpeH-
UK ObLIa CBS3aHA C AHATM30M PErHOHAIBHBIX
npo0ieM B 00JIaCTH DKOJIOTUM W TPUPOJIO-
TIOJIH30BaHMS ¥ IOMCKOM ITyTEH MX pEeIIeHHUSI.

2. XVI Mestcoynapoonstiti  ¢hopym-KoHKypc
CMYOeHmOo8 u MOJ100bIX YUEeHbIX «AKmyanvHble
npoonemvl Hedpononvzosanus — 2020

17 u 18 wurona 2020 rogma B CaHKr-
[lerepOyprckoM ropHOM YHHBEPCUTETE MPOXO-
mn XVI MexayHapoaublil  popym-KOHKYpC
CTYZIEHTOB M MOJIOJBIX YYEHBIX «AKTyaJIbHbIE
pobsiembl HeApomnoiap3oBanus — 2020». B ka-
YeCTBE IKCIEPTOB B (pOpyMe MPUHSIIN y4acTHe
20 mpernoaBaTenell ¥ Hay4HBIX COTPYAHHUKOB
'OV BIIO JIHP «lonI'TY». A crynentamu u
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KPATKHWE COOBIIEHUSA

MOJIOJBIMU  YYEHBIMH OBbUTU  IIPEICTABICHBI
3 J0KIIa/ia Ha aHIJIMICKOM SI3BIKE:

— «MlH(opmallMOHHBIE CUCTEMBI B pelle-
HUU 3KoJiorndyeckux npoodiem» («Information
systems in environmental monitoring») —
NOKJIaquuK cryaeHTka rpymnnsl OK-16 AHna-
cracusi CaBenko (Cexyus 8. Knumamuueckue
UBMEHEeHUs,  NpUpoOO0OXPAHHAs — Oesmelb-
HOCMb U NPUHYUNBLL YCIMOUYUBO20 DPA3GUMUSL
2opno2o npouseoocmea. lloocexyus 8.1. Vc-
Moyugoe pazeumue pe2uoHo8 U 3Koaocuye-
cKas 6e30nacHoCmy);

— «AnmapaTHO-IPOrpaMMHBIA  KOMIUIEKC
JUIS OCYILLECTBJICHHSI T€0IKOJIOTHUECKOTO MO-
HUTOPHUHIA CIABUKEHUW 3€MHOW ITOBEPXHOCTHU
¥ MaccuBa ropHsix mopoay» («Hardware-and-
software Complexfor Geo-ecological
Monitoring of Earth Surfaceand Rock Mass
Movements») — nokinaauuku acriupast ['1e6
Kyspbmun u Bbmmyckauna xagenpsr MIT
Amnacracus Kycaiiko (Cexyus 3. I'eomexmno-
JI02UU 0CBOEHUsL HeOp. COBPEMEHHbIE Gbl306bl
u nepcnexkmuevl. Iloocexyus 3.2. Texnonoeuu
0C80€HUs NOO3EeMHO20 U HA3EMHO20 NpO-
cmpancmea. 'eomexanuxa u ynpaenenue co-
CMOsAHUEM MACCUsQ);

— «MccnenoBanue 3¢G(HEKTUBHOCTU MYlb-
CHPYIOIIETO CI0co0a TPOJYBKH MeTajuia
WHEPTHBIM Ta30M B CTAJIEPA3IMBOYHOM KOB-
me» («Investigation of efficiency of pulsating
method of metal blowing with inert gas in
steel teeming ladle») — moxmaguuk accu-
CTeHT Kadeapsl «MeTammyprus 4epHBIX Me-
ta;uioBy SpocmaB  Pomanuyk (Cexyus 7.
ObopyoosaHnue, mpancnopmuoe 00CIYHCUBA-
HUe U dHep2o3phHeKMUSHOCMb NPOU3BOOCE
MUHEPAIbHO-CbIpbeao2o Komniaekca. Iloocex-
yus 7.1. Uunosayuu u nepcnekmugvl paseu-
Musi 20pHO20 MAUUHOCMPOECHUST).

Crynentka rpymnnsl  A3C-15  HWura
'mymkuHa TpWHSUIIA ydacTHe B KOHKYpCe
TBOPYECKHX IMPOEKTOB M IPEICTaBHJIA CBOU
pazpaboTku Ha TeMy: «MexayHapoaHBIN
a’pOBOK3aJIbHBII KOMIUIEKC B I'. JIyraHckey.

[TIpu noneenenun utoroB XVI MexnyHa-
ponHoro (opyMa-KOHKypca CTYyJE€HTOB U MO-
JIOJIBIX YYEHBIX «AKTyanbHbBIE MPOOIEMbI He-
npornoJib3oBaHusa — 2020» nokimam accCucTeHTa
kadenpsr MUM Jloul' TY SpocnaBa Poman-
gyyka (pykoBomutens npodeccop C. B. Ky-
Oepckuil) ObUT MPU3HAH OJHUM M3 JYy4YlIUX B
noacekuuu 7.1 (puc. 1).

i\
P 1orcaL issues
f‘zozo :

Saint-Petersburg
Mining University

ynf

Violetta Kuznetsova, Russia
Andrey Mikhailov, Russia
Nasrin Rezaei, Germany
Julian Tschersich, Germany
AnnaWozniak, Poland
Xiaowei Feng, China

Ankit Rault, India

BREAKOUT SESSION “INNOVATIONS AND PROSPECTS FOR
THE DEVELOPMENTS OF MINING MECHANICAL ENGINEERING”

The list of the best speakers

XVI INTERNATIONAL FORUM-CONTEST
OF STUDENTS AND YOUNG RESEARCHERS

«TOPICAL ISSUES OF RATIONAL USE OF NATURAL RESOURCES»

« Sherstneva Anastasiia, Golohvastov Nikita,
Grechihina Irina, Russia

Munkhtuya Lkhamsuren, Mongolia
Shcheglova Radmila, Russia

Tomasz Pochopeien, Poland

Yaroslav Romanchuk, LPR

Fujing Zhang, France

s & & s s

Pucynok 1 Criucok JIydmmmx TOKIaa9UKOB 10 Toacekuu 7.1. IHHOBaIUK U TIEpCIIEKTUBEI PA3BUTH
TOPHOI'0 MallIMHOCTPOEHUS

3a aKTUBHOE y4yacTHE B 3TOM IpEICTaBU-
TeIbHOM (OpyMe YHUBEPCUTET MOIy4us Ona-
roJlapcTBEHHOE MHUCbMO OT pekTopa CaHKT-
[leTepOyprckoro ropHOro yHUBEPCHUTETA,
npenceaarens Cosera ynpasistomux Llentpa
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IOHECKO B. JIutBunenko. IIsaTh cTyneHTOB
u MonoabiX yueHbIX Joul'TY nmomyunnu cep-
TU(PUKATHI, a COTPYIHUKH YHUBEPCUTETA —
0J1aroJapCTBEHHBIE MHUCHhMA 32 Y4acTHE B pa-
00T€e IKCTIEPTHHIX KOMUCCHUH.
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TPEBOBAHMUS
K PYKONMCAM €TaTeil B HAYYHbIH )KypHaJ «JK0J0oru4eckuii Bectuuk Jlondacca»

Hayunble craTbu, pefocTaBiisieMble B PEAAKIHIO, JOJKHBI COOTBETCTBOBATH TPEOOBAHHSIM,
cocraBlieHHbIM Ha ocHoBanuM Tpedosanuii BAK MOH JIHP u 6a30Boro uzaaresbckoro cranaapra
o opopmiienuto crarert [OCT 7.5-98 «Kypnamnbi, cOopHUKH, THPOPMAITHOHHBIE U3TAHUS.

Hayunsiii sxypHan «9kosiornueckuii BectHuk Jlonbacca» usgaéres 4 pasa B roja. Hayu-
HBII KypHAI (QopMmupyeT penakuunoHHas koswierus: 94204, r. Amuesck, yin. Yamaesa, 51,
ayn. 219, Jonl TU; ten.: (072)-180-54-84; (072)-137-20-51; e-mail: eco.donbass@mail.ru; cex-
perapp penakuuoHHoM kosuteruu [loanunenckas Jluaus EBrenseBHa.

TemaTuka pa3nesos:

— DKoJIorHsl.

— I'eoakonorus.

— PervonanbHas 5K0J10THs U IPUPOIOTIIOIB30BaHUE.

— IIpupo10o0xpanHO€ 3aKOHOIATENILCTBO.

— Kparkue coobuienus.

[IpencraBisiemble B cTaTbe MaTepUabl IOJDKHBI ObITh aKTyalbHBIMU, OTBEYATh HOBBIM
JOCTHKEHHUSIM HAayKU W TEXHUKU, UMETh MPAaKTUYECKYI0 3HAYUMOCTb, COOTBETCTBOBAaTh Ha-
MIPaBJICHHOCTH JKypHaJla U MPEJICTaBISATh HHTEPEC JUIsl IIUPOKOT0 Kpyra CIelHalucTOB.

HaszBanue ctatby 10JKHO OBITH JJAKOHUYHBIM U MOHSATHBIM, BKJIIOUaTh B C€0sl OOBEKT U
IIpeAMET UCCIIEI0BaHNM, UMETh IPSMOE OTHOILIEHHE K 001aCTH UCCIEI0BaHUM U €€ pe3yibTaTaM.

Oobs13aTeJIbHBIE )JIEMEHThI CTATBH:

1) mocranoBka mpo6sieMbl, 000CHOBaHUE €€ aKTYalIbHOCTH;

2) aHaNM3 MOCIEIHUX UCCIIEOBAaHUM M MyOJMKALKM MO JaHHOW MpoOiieMe, BCKPHITHE
UX HEJJOCTATKOB U IIPOTUBOPEUHIA;

3) BBIZICTICHUE HEPENIEHHBIX paHee JacTed oOIiel mpooOsieMbl, KOTOPHIM TOCBSIIAETCS
JaHHAsSI CTAThs;

4) dopMynupoBaHHEe LIE€TH, UIeU, OOBEKTA U TIPEIMETa UCCIISA0BaHM, MOCTAHOBKA 3a-
JTad WCCIICTOBAHMM;

5) onrcanue U 000CHOBAaHUE PUHATON METOAUKH UCCIIEI0BAHUM;

6) U3JI0’)KEHNE OCHOBHOTO MaTepHalia TEOPETUYECKUX U (UJIU) SKCIEPUMEHTAIbHBIX UC-
clieJoBaHUil ¢ 000CHOBaHUEM JOCTOBEPHOCTH MOJTYUYEHHBIX HAyYHBIX PE3Yy/IbTaTOB;

7) BbIBOJIbI O HAYYHOW HOBHM3HE U NMPAKTUYECKOU LIEHHOCTH PE3Yy/IbTATOB, HAIPABJICHUE
JATbHEUIINX UCCIIEI0BAHUM.

[To penieHuo peKoIEruy B KaXKJIOM HOMEPE KypHasla MOXKET ObITh OIYyOJIMKOBAHO HE
0oJiee OHOM CTaThbH 0030PHOTO XapaKTepa, BKIFYAIONIEH OOJIBIIYIO YacTh PEKOMEHIOBaHHBIX
BBIIIIE OCHOBHBIX JIEMEHTOB.

Penaknus ocraBiseT 3a co0oil MpaBo OTKJIOHATh PYKOIIUCH 0O30PHOTO U KOMITHJISITUB-
HOTO XapakTepa ¢ HE4ETKO c(pOopMyIHMpPOBAHHBIMH HAayYHBIMH pe3yJbTaTaMu, HOBU3HA U JOC-
TOBEPHOCTh KOTOPBIX HEJOCTATOYHO OOOCHOBAHBI.

Pe3ynbTarsl paboThl HE JOJKHBI IPEIOCTABIATHCSA B BUJIE TE3UCOB.

OTBETCTBEHHOCTh 3a HAPYIICHWE aBTOPCKUX MpaB, HECOONIOIEHUE JIEHCTBYIOMINX CTaH-
JApTOB U HEJIOCTOBEPHOCTh MPUBEAEHHBIX B CTAThE JAHHBIX MOJIHOCTHIO HECYT aBTOPHI CTaThU.

TekcT cTaThy IPEIOCTABIISAETCS HA AIEKTPOHHOM HOCHUTENE U B [I€YaTHOM BU/JIE, COIIPO-
BOJUTENbHAS JOKYMEHTALMSI TOJIHKO B MIEYaTHOM BUJE (CKaH-KOIIMS).

Cratbst 1ODKHA COMMPOBOXKIATHCS:

— BHYTPEHHEW PELEH3MEN WIEHA PEAKOJUIETMU U BHEIHEH PELeH3NEeN, 3aBEPEHHOM I1e-
YaThi0 OpraHu3ally;
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— JINLIEH3UOHHBIM JIOTOBOPOM C aBTOPOM(H).

PexomenayeMoe KOITMYECTBO aBTOPOB CTaTh — JI0 3-X 4yenoBek. [Ipu HeoOxoaumocTu,
10 PELICHUIO PEAKOJIJIETUH, KOJIMYECTBO aBTOPOB MOKET ObITh YBEIMUEHO /10 5-TH.

SI3BIKM IPETOCTABIEHUS CTaTEN: PYCCKUM, aHTJIMACKHA.
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TPEBOBAHUSA K O®OPMJIEHUIO

Tekcr pykonucu crateu oT 5 10 10 cTpaHull B KHWKHOM OpHEHTaluu Ha Oenoil Oymare
¢dopmata A4 (210%297 MM) ¢ mosisIMU: BepxXHee, HUKHEe — 27 MM; JIeBoe, MpaBoe — 24 MM.
Paznuuare KOJOHTUTYIIBI YETHBIX U HEYETHBIX CTPAHUIL: OT Kpas JI0 BEPXHEro KOJOHTUTYJA —
2 cM; OT Kpasi IO HWKHETO KOJIOHTUTYIa — 2 cM. CTpaHulbl He HyMepytoTcs. Pykonuch cratbu
odopmitsiercst ¢ mpuMenenueM pegakropa MS Word B popmare, NoJIHOCTHI0 COBMECTHMOM €
Word 97-2003: mpudt — Times New Roman, pasmep — 12 0T, uHTEpBan — OAWHAPHBIH, BbI-
paBHHBaHME — I10 MIUPUHE, ad3amHbIi oTcTynm — 0,5 cM.

OyHK1USA «ABTOMAaTHYECKasi paCCTaHOBKA MEPEHOCOB» JIOJDKHA ObITh AKTHBUpOBaHA. Bech
MaTepuai noaaérest B 4€pHo-0e1oM ohopmiieHnu (6€3 TpaJMeHTOB CEpOTro WITH IBETOBOW MATTUTPHI).

He nomyckaercst MCIOJIb30BaHUE CIHUCKOB (MAapKUPOBAaHHBIX W HYMEPOBAaHHBIX) U 3Jie-
MeHTOB «Hannuchy». 3anpenieHo ucnoJib30BaHue CTHJIeH!

Odopmnenue cmameii

Cratbs moaérest oTAeIbHBIM (aitiom «Cmamss.docy.

YJIK npocraBnsieTcs BBEpXY, BbIpaBHHBAHUE IO JIEBOMY Kparo, LIPU(T MOTYKUPHBIH,
6e3 ab3arHoTO OTcTyma. Y JIK MOXHO ONpeaeuTh CaMOCTOSITEIFHO C IMMOMOIIBIO Ki1acCH(pUKa-
topa https://teacode.com/online/udc. I[IpoBepuTh KOPPEKTHOCTH pacCIIM(PPOBKHA H3BECTHOTO
Y JIK moxHO 31ech — http://scs.viniti.ru/udc/Default.aspx.

Yepe3 ouH MHTEpBAT — Y4€HAs CTETEHb, (aMUIIUS, HHULUAIBI, pa3AeiEHHbIe MpooOe-
oM. C HOBOM CTPOKH B KPYIJIBIX CKOOKax depe3 3arsTyl0 — Ha3BaHUE OpraHMW3allid, Ha3Ba-
HUE ropojia, cTpansbl, e-mail aBropa. lpudt nomyxupHslii, KypcuB, BoIpaBHUBAHUE IO MPABO-
MY Kparo, 6e3 a03aIHOro OTCTyIIA.

C HOBOI CTpOKM — Ha3BaHME CTaThbU. BrlpaBHUBaHUE MO LEHTPY, mipudt Arial, momy-
KUPHBIN, BUION3MEHEHHE — BCE POTHCHBIC, Oe3 a03aIlHOTO OTCTYIa, MHTEPBA TEepe U T10-
cie ab3ana — 12 0T, ¢ 3anpeToM aBTOMaTHYECKOro nepeHoca ciioB B ab3ane. He nonmyckaercs
Habop Bcero Ha3zBaHus 3aryaBHbIMU OykBamu (Caps Lock).

C HOBOI CTpOKHM — KpaTKasi aHHOTAallMs Ha s3bIKe MyOnukauu: pasmep mpudrta — 11 mr,
KypcuB. B aHHOTammm cxato u3naraercs (GOpMyIHMpOBKa 3a/1a4i, KOTOpasi pelieHa B CTaTbe, U
MIPUBOIATCS TIOTydYEHHBIE OCHOBHBIC PE3yJIbTaTHI.

[loce aHHOTaMKM C HOBOM CTPOKM — KIIOUEBbIE CiIOBA (6—8 CIIOB Ha SI3BIKE CTaThH),
KypcuBOM, pazmepoM 11 nT, unTepBan nociue ad3zauna — «ABTo». @pasza «KiroueBsie cioBa:»
BBIJICIISIETCS TIOTY>KUPHBIM HaYepTaHHEM.

C HOBOIf CTPOKH — TEKCT CTaThU B JiB€ KOJOHKH OJMHAKOBOW HIMPUHBI, IIPOMEKYTOK Me-
Ky KonoHkamu — 0,5 cM.

CroBa «pUCYHOK» M «Ta0JHIA» TIPH YIOMHUHAHHUSAX B TEKCTE IMUIIYTCS MTOTHOCTHIO (TIPHMED:
«... HA PUCYHKE 2 ...»), a B CCBUIKaxX B KOHIIE MPEIJIOKEHHS] — COKpPAIIEHHO B CKOOKax (IprmMe-
PBL: «... cCXeMa HHBepTopa (puc. 2).», «... IOTYyICHBI SKCIIEPUMEHTAIILHBIC TaHHBIC (Ta0I. 4).»).

[locne Tekcra cTaTh MONYKUPHBIM HIpUPTOM pazmepoM 11 T pacmonaraercs 3aroioBOK
«bubnmorpadudeckuii CrMcok»: UHTEpBal nepen ad3arem — 12 nT, mocne ad3ana — & NT, BbI-
paBHUBAHUE TI0 JIEBOMY Kparo.

bubmuorpaduueckuit cnimcok odopmisiercss cornacao 'OCT 7.1-2003 «bubmmorpadu-
yeckas 3anuch. bubnmorpaduueckoe onucanue. O6mume TpeOOBaHUS U MPaBUIIa COCTABICHUS»
pazmepom 11 nT, KypcHBOM W JOJDKEH OBITh COCTABIIEH B TOPSAKE YIOMUHAHHS B TEKCTE.
CchIIKH Ha IMTEpaTypy B TEKCTE CTAThU 3aKIIOYAIOTCS B KBAIpaTHbIE CKOOKH. PekomMeHmoBaH-
HO€ KOJIMYECTBO CChLJIOK — He 0oJiee BOCBMH MCTOYHUKOB. J[71s craTeit 0030pHOro Xapakrepa —
KOJIMYECTBO CCHUIOK MTPUHUMAETCS TI0 PELICHHUIO PEIKOIIICTUH.
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Yepe3 oauH HHTEpBAT — Yyu€Hasi CTENEeHb, (aMIUIUS, HHUINAIBI, TIOJTHOE Ha3BaHUE Op-
raHW3alyi, Ha3BaHUE CTAThH, AHHOTAIMM W KIIOYEBHIE CJIOBa HA OCTaBIIEMCS S3BIKE W3
IBYX (pycckuil, ykpauHCKuii), pazmepoM mipudra 11 nr.

VYuéHas cTenenb, paMuiInsl, HHULKAIBI 0(OPMIISIOTCS TOMYKUPHBIM HipudTom, 6e3 ad-
3aI[HOTO OTCTYIIA, BEIPAaBHUBAHHUEM I10 JIEBOMY Kparo. B Kpyribix ckoOKkax KypcHBOM depe3 3a-
[ATYI0 — Ha3BaHUE OpraHMU3allMM, Ha3BaHHUE IrOpojia, CTpaHbl, e-mail aBTopa.

C HOBO# CcTpOKH, 0€3 a03alHOTO OTCTYIa, BEHIPAaBHUBAHUEM I10 JICBOMY Kpar0 — Ha3Ba-
HUE CTaThH 3arIaBHBIMU OYKBaMH.

C HOBO¥ CTPOKM — KpaTKasi aHHOTAILUsI KypCHBOM.

C HOBOI CTPOKM — KJIIOYEBBIE Cil0Ba KypcuBoM. @Ppasa «KiroueBbie Ci10Ba:» BbIIEIsACT-
Csl TIOJTY’)KUPHBIM HadepTaHHEM.

Odghopmnenue annomayuii omoeabHvIM Paitiom

AHHOTAIWS ¥ KIIIOYEBBIE CJIOBA JAOTIOJIHHUTEIBHO MOJAIOTCS OTACIBHBIM (ailiioMm «AHHO-
mayus.docy», pazmepom mpudta 11 nr.

VYuénas crenens, (paMumst, THUIUATB! 0(OPMIISIOTCS TIOTYKUPHBIM mIpudToM, O6e3 ab3arHo-
TO OTCTYIA, BEIPABHUBAaHUEM TIO JIEBOMY Kparo. B KpyribIx ckoOkax KypcHBOM depe3 3arsTyro —
Ha3BaHWE OpraHW3alllK, HA3BaHUE TOPOJIa, CTpaHkl, e-mail aBTopa. C HOBOM CTpokH, 6e3 ab3aIHOTo
OTCTYTIa, BRIPaBHUBAHUEM T10 JIEBOMY Kpat0 — Ha3BaHHUE CTATHH 3arJIaBHBIMH OyKBAMHU.

C HOBOW CTPOKH — KpaTKasi aHHOTAIHUS KYPCHBOM.

C HOBOM CTPOKHM — KJTIOUYEBBIE ClI0OBa KypcuBoM. Dpaza «KiroueBbie ci1oBa:» BBIIACISICT-
Cs TIOJY)KUPHBIM HauepPTaHHEM.

He nonyckaercsi BHEJpeHNE B TEKCT AHHOTAITUN 00BEKTOB ((POpMyIt, pUCYHKOB U T. 11.).

Odgopmnenue peghepamoe omoenvnvim haiinom

Pedepar nmonaércs ornensubM (aiinom «Pegepam.docy: pazmep mpudrta — 11 nT, 63
a03aIiHOrO OTCTYIA, BEIPABHUBAHHE — I10 JIeBOMY Kparo. DyHkums «ABToMaTHueckasi paccra-
HOBKA MEPEHOCOBY JOJKHA OBITh BHIKJIIOUYEHA.

damumnusi, UM, 0TYECTBO 0QOPMIIIIOTCS TTOJTY>KHPHBIM HIPHPTOM.

C HOBOW CTPOKH — yu€Hasl CTENEHb, TOJDKHOCTb.

C HOBOM CTPOKH — Ha3BaHUE MOAPA3ICTICHUSI.

C HOBOM CTPOKH Yepe3 3aIsITyl0 — Ha3BaHWE OpraHU3allii, Ha3BaHUE TOpoja, CTPAHHI,
e-mail aBTopa, AuthorID aBTopa (npu Hamuuuu perucrpauuu B PUHLI).

Uepes nHTEpBaAI MOBTOPUTH AAHHBIC TSI KAXKIOTO aBTOPA.

Yepes uHTEpBaJl — Ha3BaHUE CTaThH (IIOJIY>KUPHBIM HauepTaHUEM).

Uepes unrepBan — tekcT pedepara. Pedepar o6seémMom ot 200 10 300 cI0B UCKITFOUUTENTHHO
OOIIETIPUHATON TEPMHUHOJIOTHH JIOJDKEH OBITh CTPYKTYPUPOBAHHBIM U COJIEPXKATh CIIEIYIOIIHNE dJie-
MEHTHI: 1I€JIb, METOJMKA, PE3YJIbTaThl, HAy4YHAs HOBU3HA, MPAKTUYECKas 3HAYMMOCTh. Dpasbl
«ean.», «Merommka.», «Pesyabrarbly, «Hayunas HoBu3HA.», «IIpakTH4Yeckasi 3Ha4u-
MOCTB.» (Ha pycckoM si3bike), «Merta.», «Meroanka.», «Pe3yabraTtn.», «HaykoBa HOBHU3HA.»,
«I[IpakTHYHa 3HAYYIIICTh.» (HA YKPAMHCKOM si3bIKe), «Aim.», «Technique.», «Results.», «Sci-
entific novelty.», «Practical significance.» (Ha aHrIMiicKOM SI3bIKe) Pa3MEIIalOTCs C HOBOM CTPO-
KU ¥ BBIJICJISIOTCS TTOMY>KUPHBIM HauepTaHueM. Pedepar He J0JDKEH MOBTOPSTH Ha3BaHUE CTATHH.

Uepes nHTEpBAT — KIIIOYEBBIE CiIoBa KypcuBoM. @pa3a «KiioueBblie C10Ba:» BbIIECIS-
€TCS TIOJTY>)KHPHBIM HauepTaHUEM.

He nomyckaercsi BHeIpeHue B TeKCT pedepara 00beKTOB (POpMyJI, pUCYHKOB, U T. II.).

Pucynxu
PrcyHKYM BCTaBJISIOTCS B TEKCT €IMHBIM OOBEKTOM M MOT'YT OBITh TPECTABIICHBI:
— pacmpogvimu popmamamu — gif; tiff, jpg, bmp u um nogo6uEMHE (KauecTBO 300 dpi);
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— gekmopHuimu hopmamamu — emf, wmf (rpaduxu, 1uarpamMmsi).

Pucynku, Beinonnennsie B nporpammax Corel, CAD, Word u ap., nepeBoadrcs B 0JUH
U3 OTIMCaHHBIX BhIIIE (OPMATOB, MPEIITOYTUTEIHHO BEKTOPHBIH.

I'padmueckuii Matepual ciieyer pacnoJiaraTb HEIOCPEICTBEHHO IOCIE TEKCTa, B KOTO-
POM OH YIOMMHAETCs BIIEPBbIE, WM Ha Cleayrollell cTpaHule. Bee no3ummu, o003HadeHHbIE
Ha PHCYHKE, JIOJDKHBI OBITh OOBSICHEHBI B TEKCTE M HAHECEHBI CJIeBa HAIpPaBO, CBEPXY BHH3.
Ilepen pucynkom wuHTepBai 12 nT. BblpaBHUBaHHE O LIEHTPY, LIMPUHA B OJHY KOJIOH-
Ky (0OJbIINE PUCYHKH PACIIONIaraloT Ha IIUPUHY CTPAaHUIIBI BBEPXY MM BHU3Y). PUCYHKH pa3-
MeUIaloT B TeKcTe (He B Tabinlax), 00TeKaHue pUCyHKa — «B TEKCTe». Bce pUCyHKHU MoJaroT-
Csl TOTIOJTHUTENIFHO OTICIFHBIMU (hailylaMH.

Jlomyckaercst pa3MeIieHne MOSCHATEIBHBIX JaHHBIX MO WUTIOCTpanuen (MoJpHCyHOUIHBIN
TEKCT) C BBIPAaBHUBAHUEM TIO0 TIEHTPY, 03 ad3arHoro oTcTymna, pamepom 10 mr.

[Tox kaIbIM PUCYHKOM (TIOJPUCYHOUYHBIM TEKCTOM) pacIiojaraeTcsi Halmuch B popmare
«Pucynox Ne HazBanue» ¢ BbIpaBHMBaHHEM IO LIEHTPY 0e€3 a03alHOTO OTCTYyNa, UHTEPBAIOM
nepea U mociie abzana — «ABTO», pazmepom mpudTa 11 0T, ¢ 3aIpPeTOM aBTOMATHYECKOTO
nepeHoca cioB B ab3aie. CraTbs He JODKHA 3aKaHYMBATHCS pUCYHKOM. PexomeHyercs, 4to-
OBl IJI0IIA b, 3aHATAsI PUCYHKAMH, COCTaBIsIa He 60mee 25 % obmero o0bEmMa cTaThu.

Dopmynwt
Ab63ar, copepxammii GopMyIIbl, JODKEH UMETh CIIEAYIONINE TapaMeTphl: BEIPaBHHUBAHUE
0 JIEBOMY Kpato, 6€3 a03aiHoro OTCTyIa, MHTEPBAJI TIepel U mocie ab3ama 6 nT, Io3UIuU Ta-
Oymsimun — 3,93 cM o neHTpy (i pacmnoioxeHuss GopMmynsl) U 7,85 cM 1O MpaBOMY Kparo
(nns pacnosioxxkenuss Homepa Gpopmysbl). opMyIibl LETUKOM (BKIIIOYasi pa3MEPHOCTH) BBINOJI-
HAIOTCA ¢ oMolnbto penakropa Gopmyn Microsoft Equation 3 wiin MathType maremaruye-
CKHUM CTHJIEM, 0OBIYHOE HauepTaHue mpudTa (HOPMaIbHBIN), CO CICAYIOIMUMH pa3MepamMu:

FUIL (OOBITHBIH ).....cvvvvieeeeeeeeeiiiieceee e e eee et e e e e et e e e e e e e e easeaeees 12 pt
Subscript/Superscript (KPYITHBIA HHIEKC) ..eeeeeerreerrrirreeeeeeensinenrereeeeeens 9 pt
Sub-Subscript/Superscript (METKHH HHIACKC) ..ovvvvvrrrreeeeeeerninerirreeeeeenns 7 pt
Symbol (KPYITHBIH CHMBOII) ....ceeeeeeiiiiiiiireeeeeeeeesinieereeeeeeeesssnnnsereeeeeeens 14 pt
Sub-Symbol (METKHI CHMBOIT) ......ccuevviiiiieeeeeeeeiiiiieeeeeeeeeeeinreeeeeeeees 12 pt
L0700 - 1 PP 10 LEHTPY
\Y (57 91 A ey o101 15051788703 1<) o) 1) AU UUR 200 %

Henonyctumo macmtabupoBanue u pasmenieHue ¢opmyin B Tabmuunom ¢opmare. B
oHOM Osioke (popMyJIbI, TOTTAJArONIEM Ha TPAHMILY KOJIOHOK, JOTYCKAeTCs TOJIBKO OJHA CTpPO-
Ka (MHOTrOCTpo4Hble (hopMynbl pa30MBarOTCsA Ha OJOKH). YIIOMHUHAHHE 3JIEMEHTOB (opMys B
TEKCTE CTAThH TAKXKE BBHITIOJNHSIETCS B peAakTOpe (POPMYIL.

Taonuuywt

Bcee Tabnmunpl pacnosaratorcst Hocie yIoMUHAaHUS B TEKCTE U JIOJDKHBI UMETh HyMepalioH-
HBIM 3arojioBOK W Ha3Banue (pasmep mpudta 11 nr). Hymepammonusiii 3arosnoBok (Tabnuya 1)
BbIPAaBHMBAETCS 110 MIPABOMY Kparo HaJ TaONuIlel, KypcuB, UHTEpBal mepes adszauem — 12 mor.
C HOBOI1 CTPOKH MOMEIIAIOT Ha3BaHUE BHIPABHUBAHUEM I10 LIEHTPY, 0e3 a03aifHOro OTCTyMa, C 3a-
MIPETOM aBTOMATUYIECKOTO TIepeHOca CJI0B B ab3alie; MHTEpBa Mmocie ad3ara — 6 1T.

TaOnuua BBIpaBHUBAETCS IO LIEHTPY KOHTEWHEpa, B KHW)KHOM OpHEHTALUH, IIUPUHOMN
B | KosoHKY (OoJIbIIIE TAOMMIIBI PACHOJIAraloTCsl Ha IIMPUHY CTPAHMIIBI BBEPXY WJIM BHHU3Y).
Texcr B Tabnuue opopmisiercs: pasmepoM mpudTa 11 ot mmm 12 ot 6e3 adzanHoro orcryna. He
JOIYCKAeTCsl 3IMBKA siUeeK TaOIMIIbI IIBETOM. 3alpenaeTcs pacrojaraTh TaOluIly B albOOM-
Hoii oprenTauuu. [locie Tabauipl OTCTynaeTcst 01MH UHTEPBAL.
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