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INMPUMEHEHHE METOA0B HMHTALIHOHHOI'O
MOAE/THPOBAHHA PA3BE/IKH POCCBITIHBIX
MECTOPOXK/IEHHH 30/10TA /11 HCC/IEIOBAHHSA
IMOTrPELLIHOCTEH OKOHTYPHBAHHA H ITO/JCYETA

3AITACOB

OnrumuzaLivs JIOTHOCTH pPa3BeOYHO CEeTH IPH pa3BeaKe POCCHITHBIX MeCTOPOXAe-
HHE 30/10Ta AB/seTcs BaxHOH 3azaqert. OAHaKO A0 CHX MOp HeT MPHeM/IeMOro H OKOH-
YaTe/IbHOTO pellleHHS 3TOH 3ada4d. Bce yacTHble npHeMsr M MeTOAbI, MpHMeHseMble Ha
NpaKTHKe, /11 OLeHKH pe3V/IbTaTOB pa3BeaKH AB/IAITCA Pa3HOBHAHOCTSAMH OAHOIO H3
MeTOZI0B aHa/IoTHH, CPaBHEHHS, Pa3peReHHs H PacyeTHbIX (MaTeMaTHYecKux). B kaue-
CTBe OAHOIO M3 MeTOAOB PeIleHHs 3adadH ONMTHUMH3ALIMH TI/IOTHOCTH Pa3BEeAOYHOH CeTH
paccMaTpHBaeTcsl MeTod MaTeMaTHYeCKOro MOAE/THPOBAHHS POCCHIITHOIO MeCTOpPOXe-
HHS M Mpollecca ero pasBeJKH M onpoboBaHHA. B kKauecTBe KpHTepHs ONTHMa/IbHOH
T/IOTHOCTH Pa3BeJIOYHON CeTH HCIIOb3YeTcA olHOKa reoMetpusalivi. [ IprBoasrcs pe-
3Y/IbTaThl MOAS/THPOBAaHHA H Pa3BEAKH POCCHIITH H COOTBETCTBYIOILIHE BbIBOBI.

KrroueBbie c/10Ba: pOCCHITHOE MECTOPOXAEHHe, pa3BeaKka Heap, ONTHMH3ALIHA [I/IOTHO-

CTH pa3BeZOYHOH CeTH.

Cemunap Ne 2

O CHOBHBIE 3aTpaThbl MpH H3yye-
HHUH POCCBITHBIX MeCTOpOXKae-

HUM OIpeae/siioTCsl KOMMYeCTBOM ITPOU-
[IeHHBIX Pa3Be[OYHbIX BhIPAbOTOK. Pe-
IIeHWeM BOIIpOCa OINTHMU3ALMU II/IOT-
HOCTH pa3BelIoYHOM CeTH 3aHMMAa/IMCh
MHorue uccrenoBareny. OmHakKO A0 CHX
[OP HeT MPHEM/IEMOr0 M OKOHYaTe/TbHO-
ro OoTBeTa Ha 3TOT Bomnpoc. Bce yacTHbie
IpYeMbl M MeTObl, TpPHMeHsieMble Ha
MpaKTUKe, A1 OLEHKU Pe3y/bTaToB
pasBeaKky SB/SIOTCH  Pa3HOBHUAHOCTAMU
OHOTO M3 METO/IOB aHa/IOTHM, CpaBHe-
HUSl, pa3pekeHusi M pacyeTHbIX (Mare-
MaTHUYECKUX).

MeToa aHa/iorMuy ABASETCS OAHUM U3
[MPOSAB/ICHUH TTPHHLIMITA aHA/IOTHU B pas-
Benke Henp. CriocoG TPOCT, /1OTHUEH,
ynobeH U TO3BO/seT OMNEepPaTUBHO BbI-
OvpaTh [VIOTHOCTh M FeOMeTpHIO ceTh. B
VHCTPYKLIMAX IO MPUMEHEHHIO KIacCH-
dUKalMM 3aracoB K MeCTOPOXKIACHUSIM
PABMHUHBIX TT0/Ie3HBIX HUCKOIIAeMbIX T1PU-
BoAATCS OOOOIIeHHble AaHHBIE 0 pe-
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KOMEHIyeMbIM pa3BeloYyHbIM CeTAM B
3aBHCUMOCTH OT TPYIIIIbl C/IOKHOCTH Me-
CTOPOXKAEGHUS A1 Pa3HbIX KaTeropuii
3aracoB. OBOCHOBaHUE TPYIMIIbl CIOK-
HOCTH 71l 11e71elt pasBeIki BO MHOTOM
3aBUCHT OT o0beMa 3HaHHH O MeCTOpPO-
)kaeHun. Yem HeoOblYHe!N MO CBOeMY
CTPOEHMIO, COCTaBY M T'eHe3MCYy MecCTo-
pOXaeHHe, 4YeM CIeliMpryHer 3adaud
MX pasBelkY, TeM HMKEe OKa3bIBalOTCH
BO3MOKHOCTH MeToza aHanoruu. C 1ie-
MbIO  TIOBBINIEHHSA PabOTOCMIOCOBHOCTU
MeToa aHa/IoTMM 718  OITHUMHU3ALINU
pasBeIoYHOM ceTy MHCTpyKLMer 1986 r
[5] Hapsiay ¢ rpyrmMpoBKOM POCCHINei
[0 C/IOKHOCTH WX Pas3Be/Kd BBOAUTCS
[IOTIO/THHUTE/BHO TPYIIMPOBKA POCCHITert
MO0 HEeOAHOPOAHOCTU cTpoeHus. OmHaKo
BO3HMKaeT IpobrieMa  OrpeaereHus
CTPYKTYPHOM TPYIIbl [0 AaHHBIM pas-
Be/IKH.

CymHOCTh MeTOola CpaBHEHMWs 3a-
K/IOYaeTCsl B CpPaBHEHWM pasBe0YHOMN
MoJenu MeCTOPOXKAeHHs C ero Haubo-



flee AOCTOBEPHOM MOAJenblo, OCHOBaH-
HOM Ha BeCbMa [eTa/lbHOM H3yUeHHH
aHaziIora B TIpoOLlecce 3KCIVIYaTallvH.
Pazmuurie, KoTopoe Mpu 3TOM (PHUKCH-
pyeTcs, paccMaTpyBaeTCs KaK IoKasa-
Ternb, OLIGHMBAIOIIMI TOYHOCTh pasBes-
KU.

[Ipy comocTaBneHrr aHa/TU3UPYIOTCS
BbIsSIB/ICHHbIe M3MeHeHUs! B Ipe/cTaB/ie-
HHUM 06 OCOBGEHHOCTAX [eO/IOrHUeCcKOoro
CTPOeHUs MeCTOPOXKIeHUs!, UX B/WSHMe
Ha KO/IMUECTBO 3arlacoB, COTIOCTaB/Ise-
MBIX A@HHBIX Pa3BeaKH M 3KCIIyaTallkH.
[Ipy sTOM OlieHHMBaeTCs AOCTOBEPHOCTb
Pe3ynbTaToB,  WCIIO/Ib3OBAHHBIX  [I/1f
CpaBHEHUs] C AaHHBIMH [ETa/bHOM pas-
Be/IKM (IKCIVIYaTallMOHHOM pa3Benky M
OrnpoOOBaHMs  OUUCTHBIX  BBIPAbOTOK,
reo/10ro-MapkKiieiaepckoro u gadpuu-
HOTO y4eTa W Ap.), HaAeXKHOCTb OLICHKU
Be/TMUMHBI TIOTePb 1 PasybOoKHBaHMs.

O6BbeKTMBHOCTh MeTOAa LIe/TMKOM 3a-
BHCHT OT KauecTBa KOHTPO/IbHOM Mose-
I CpaBHEHUs, T.e. OT CTelleHU ee COOT-
BEeTCTBUs pasBedaHHbIM HeapaM. Ecau
OHa [O/THOCTBIO COOTBETCTBYET [eHCT-
BUTE/TbHOCTH, TO METOA CpaBHEHMsl OKa-
3bIBACTCS eIMHCTBEeHHBIM, [T03BO/ISAIOIIMM
andpdepeHLIMPOBaHHO [MPOU3BECTH
OLIeHKY pa3BelaHHbIX Heap. B npakTiike
pasBenkKM MeTOA CpaBHEHUS UCIIONb3Y-
ercs, I7IaBHBIM 0OPa3oM, /7151 OLICHKU ee
Pe3ynbTaToOB, MOCKO/MBbKY CBe/eHus, KO-
TOpbIe OH IaeT, He TMPeACTaB/AI0T MpaK-
TUYeCKOM LIeHHOCTU A7s AaHHOMW pas-
BeKHU.

Meton paspexkeHus: TOAYUNUI AOCTa-
TOYHO HIMPOKOE PACIPOCTPaHeHHe IpHr
ONTUMM3ALIMK T/IOTHOCTU Pa3BeAOUHOM
cetu. CyTb MeTOZa CBOAWTCS K CAeayio-
memy. McxonHasi, BecbMa rycrasi pasBse-
[IoUHas CeTb IOC/Ie[IOBATE/IbHO pa3pe-
)aetcs B 2, 3, 4 u T.4. pas. [1o paspe-
JKeHHOM pa3Be/IOUHOM CeTU ollpenerisa-
IOTCA HMHTEpecyIolle XapaKTepHCTHUKH
Heap, CTPOSITCS Teo/ornyecKre paspe-
3bl. [locne 3Toro mnpoOM3BOAWMTCH UX
CpaBHeHUE C «HMCTUHHBIMI» XapaKTepH-

CTHKaMH, 3a KOTOPble MPUHUMAIOTCH Xa-
PAKTEPUCTHKH, YCTAHOB/IEHHBIE Ha OC-
HOBE BCeX WMEIOIIMXCH pPa3Be0UHbIX
[JAHHBIX, TIPY 3TOM Pa3/IMuvs pPaccMart-
PUBAIOTCH B KayecTBe MOrpeliHocTed, K
KOTOPBIM TTPHUBOAUT YacCTHOE, KOHKPET-
HOe pa3peKeHre CeTH.

[To MHeHMIO MHOTHX HCCleioBaTe1ei
MeTO/ pa3pexKeHHs [0 HACTOSIero Bpe-
MeHU OCTaeTCsl eZIMHCTBEHHBIM MeTO/IOM,
KOTOPBIM T103BO/ISIET OCYILIECTBUTb 3KC-
MePYMEHTA/IbHYIO TIPOBEPKY OTAe/bHBIX
TO/IOKEHUM METOAVKU PasBelky U pU-
MEHUMOCTY MaTeMaTU4ecKux (pacuer-
HbIX) MeTon0B. OHAKO 3TOT METOA OKa-
3bIBaeTC OOBEKTHMBHBIM TO/BKO TOI/IA,
KOrZa MCXOAHast CeTh arpuopy obraaa-
€T OINTUMa/ILHOM reOMeTpHeH.

B ocHoBe MmaTeMarnueckux (pacuert-
HbIX) METO/IOB /Ie}KHUT M3BeCTHast PopMy-
71a TEOPUU BEPOSATHOCTU

t*V
P=
VN
rne P - TMOrpemHoOCTb OlIIpeae/1eHrnd

cpeaHero; t - K03p(ULIMEHT Ha/leKHO-
CTH OLIGHKU Mapametpa; V - Koadpdu-
LIMeHT BapHWallMi H3yuyaeMOoro rapamer-
Pa; IT - Uicno HabMOAeHWH.

Penias a1y dpopMyny OTHOCUTENBHO
N, MOXKHO TIpH 3aZaHHbIX MapameTpax P,
t u V onpenenutb Heo6GXoAUMOE UKCIO
HabmoneHn. OaHAKO 3TO YMCAO B
fonblleil CcTerneHu OymeT 3aBHUCETb OT
cnydarHOM CcocCTaB/somer KoadpdrLr-
eHTa Bapualliy, OTCIola OAHO U TOXKe
KO/TMYECTBO TepeceyeHri MOXKeT ObITh U
B OonbiioM 6710ke Kareropud C; v B
MasIeHbKOM 6710Ke Kateroprn A. Kpome
TOTO TIPU pacyeTe uuc/ia TepecedeHHit
OCTalOTC HeM3BeCTHbIMHM [ u P, TK.
[HUCKYCCUSI O KO/TMUECTBEHHOM OlIeHKe
TOUHOCTH TOACYeTa 3aracoB He IpHBena
K Kakoi — nubO persiaMeHTallly 3THUX
3Ha4YeHUM.

KornnuectBeHHble peliieHuss npobrie-
Mbl OINTHUMU3ALIMK TIZIOTHOCTH pa3Beaou-
HOM CeTU OCHOBaHbl Ha YCTAHOB/IEHWU
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pamvyca aBTOKoppensumu. OaHako
MHOTO/IETHUI OITbIT MCC/IeI0BaHui yoe-
}KIAeT, UTO B MPAKTUUECKOM OTHOIIEHUU
3TOT NYTb BeCbMa TpYAeH U HeyaobOeH.
CBs3aHO 3TO C OO/BIION YYBCTBUTE/Ib-
HOCTBIO aBTOKOPPE/ALIMOHHBIX (PYHKLIMIA
K  3ProAWYHOCTH  ITPOCTPAHCTBEHHBIX
MepeMeHHbIX U C TeM, YTO Paavuyc aBTO-
KOpperfld He MOMKeT ObITb MeHblle
PACCTOSHUA MeXay pasBeJOYHBIMH Tle-
peceyeHrsaMH, UTo TpebyeT peanu3alvu
3aBea0MO 6oree T/IOTHOM pasBeaoyYHOMN
ceTH.

B rnocrneaHee Bpems cranv rpuMe-
HATBCS METO/Ibl aHa/IM3a MIZIOTHOCTH pas-
Be/IOUHOM CeTH, OCHOBaHHblE Ha WC-
MO/Ib30BaHKHM OMIMOOK reoMeTpH3alivy B
KauecTBe KPUTepUs CTerleHW pa3BeaH-
Hocty [1]. OmmbKra reomerpusaLmu 3a-
BUCHUT OT M3YUEHHOCTH [eO/IOrMUecKOoro
CTPOEHUS MeCTOPOXKACHUA M (PYHKLIMO-
Ha/IbHO CBsi3aHa C PACCTOSHUSAMH Mexkay
pasBeOYHBIMH  BbIpaboTKaMH. B atom
cnydae KO/MMUeCTBO PasBelOoYHbIX Tepe-
CeyeHM He UMeeT 3HaueHMs.

Takum 06pa3oM, MOXKHO caenaTh BbI-
BO/, UTO CerofiHA HeT OMepaTUBHOrO U
HaZeXHOro MeToza, TO3BO/ISAIONIErO
MpeapacyrTaTh I/IOTHOCTh PasBeAOUYHOM
CeTH, He BOCIIO/Ib30BaBILINCH METOIOM
adazoruv. [Ipu 3TOM reonor aomKkeH
MO/TYYUTh UMCYEpIbIBAIOIME aHHbIE O
KOHKPETHOM POCCHIINH, peasii3oBaB Bce-
ro OAWH BapHWaHT pasBeakd. Bce xke ot-
BeTbl 00 OINTHMa/ILHOM PasBeovyHOM ce-
TH OCHOBBIBAIOTCH Ha BEPOSATHOCTHOM
pellleHHH «B CpeHeM», Cef0BaTe/bHO,
MOXKHO IMO/IYYUTh Pe3y/nbTaT, He COBIIa-
OAIOUIMHN C AeUCTBUTE/IbHOCTBIO.

OpnHako orpeneseHyie OMMOKU reo-
METpU3aLMU He HCUYepIlbiBaeT W3yueH-
HOCTb 3arlacoB, TaK Kak [MPAaKTUYECKH He
UUMTBIBAET  TOYHOCTh  OIpe/e/IeHUs
CpeaHer MOIIHOCTH U CpeaHero coaep-
x)anus. OnpeneneHre cpeaHero coaep-
JKaHUsI C TOYHOCTBIO, YAOB/IETBOPSIOIICH
PUTMHUYHOM paboTe IpearnpUsTHs, OKa-
3biBaeTca gaxe Oonee BaxkHO, 4YeM,
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CKaxeM, orllpe/ie/leHre 3aracoB 0 Me-
CTOPOXKACHHUIO.

CyiecTByiollias  MpakTHKa  yueTa
MIPUPOCTa 3aracoB B IMPOLIECCe BeleHUs
pasBesoUHEIX paboT M MOCAeayionen
9KCI/IyaTallikd  3acTaBisieT  Borbiliee
BHMMaHUE Ye/aTh Be/IMUMHe 3aracoB
KaKk UWHTerpypyiomneMy  roKasaTero.
Tak, HarprMep, TpH OTPabOTKE POCCHI-
Mer B CBA3UM C TeM, YTO KOHTYPHI MOA-
cyeTHbIX O/10KOB Bcerga IPsIMO/UHEN-
HbI, YaCTh 3arlacOB OKa3bIBAeTCs Herod-
TBEPAVBIIMMICH MW CIIMChIBAETCA IIpead-
MpUATHEM, a 4YacTh, HaxoAAlascs 3a
npeaenaMy pasBesaHHOro KOHTYpa, CTa-
BUTCA Ha GaslaHC KaK YCTAHOB/IGHHas B
npotiecce 3kcryataumu. [lo Boaait-
6uHCKOMY patriony Mpryrckoit obractu
3a MOC/Ie/IHNe TO/bl M0/ 3aKOHTYPHOM
AOOBIUM /711 PA3/IAYHBIX POCCHIIEH KO-
nebnetca ot Hyaa ao 100% B 3aBucu-
MOCTH OT crocoba mobwiuu. [lpupoct
3aracoB 3a CYeT SKCIVYaTaLlMOHHOM
paseenru cocraeaser 80 — 90%. Tpu
3TOM 7107151 TIPUPOCTA 3aracoB MO OTHO-
IIEHUWIO K MPUPOCTY 3arlacoB AeTa/IbHOM
pasBenry Konebnercss B pasHble roAbl OT
60 no 70 u 6onee %. B uenom no pait-
OHY 33 TPUAL@TW/ICTHUM TIepHOA IKC-
[/1yaTaliMyi 3a KOHTYPOM IMOAICUMTAHHBIX
MO AaHHBIM pa3Be/lKK 3aracoB A0OBITO
MOYTH TpeThb OGBEeMOB MECKOB U OKO/O
20% wmetanna. [lonaensioniee GorbLIMH-
CTBO POCCHITIEH 3TOr0 OTHOCHUTCH K 3
IPYIIe C/IOXKHOCTH MO KAaCCH(UKALIN
['K3 u pasBeaaioTcsi ¢ MoArOTOBKOM 3a-
nacoB Kateropuu C; OOBIUHO MO CeTH
(100 — 200)*(10 — 20) m.

AHanM3  pesysibTaToOB  CpaBHEHHS
[@HHBIX PasBelKU C Pe3y/bTaTaMU JKC-
[7IyaTaliMy 10 KaxkaoM U3 OTpaboTaH-
HBIX POCCHITIEH He TO3BO/IW/IM YCTaHO-
BUTb Kakue — MO0 3aKOHOMEPHOCTU B
M3MEHeHHH OLIMOOK OllpeaesieHus Ma-
paMeTpoB MoAcyYeTa B 3aBUCHMOCTUA OT
[/IOTHOCTH DPasBeOYHOM ceTH. B natu-
[IeCATH TpOLIeHTaX Hauboree COoBIa-
[Jalole pe3y/ibTaThl PasBenkd U 3KC-



M/IyaTaliu TIO/TYYa/IUCh TI0 6o7iee peakon
ceTy, yeM IpUHATas TP YTBEPXKIACHUU
saracoB TK3 u ['K3. OrpaHuyeHHOCTb
BapHaHTOB pa3pexKeHrs M Heorpeae/ieH-
HOCTb TIO/TYUeHHBIX BBIBOJAOB TPU CpaBHe-
HUM [@HHBIX PasBeKM U SKCIVIYaTalliH
3acTaBW/la OOpaTHThC K Tomonm OBM.
HeobxoamMo 6bi10 co3aaTh Mozenb poc-
CBIMHM, pas3paboTaTh U OCYIICCTBHUTb WUMMU-
TaLMIO €e pas3BelKku C HCIIO/Ib30BaHHEM
pa3HbIX TEXHUUECKUX CPe/ACTB M Pa3HOM
T/IOTHOCTH Pa3BeIoUHOM CeTH.

[pu rnocTpoeHuu Monenu Azst OmTH-
MM3aLMKM TVIOTHOCTU PasBeloUHON CeTd
KOHEUHBIMH LIe/IeBbIMH (PYHKLIUAMH SIB-
ASIOTCS  [IOTPElIHOCTH  OIpe/e/IeHus!
CpeaHero coaepXkKaHus, TIOrPelHOCTU
reoMeTpysaliMu I17Ioanes, MorpenHo-
CTH  BOCMPOM3BOACTBa  IMOKasaTenem
paaMeliieHus MO/Ie3HOTO UCKOIMaeMoro B
npesenax H3y4aeMoro ydacTka MecTo-
poxaeHus. B kauecTBe oGbekTa Mose-
MMPOBaHWA BBICTYIAET [POCTPAHCTBEH-
HOe pasMellleHWe MeTa//la B POCCHIIH,
YC/IOBUSl 3a/leraHusi, TpaHy/IoMeTpHue-
CKHI1 COCTaB MeTa//la W ApYyrue reono-
ruueckre akTopsl. YeM 6o071blile TakuX
dakTOpOB OYAeT YUUThIBaTh OOBEKT MO-
[eNMUPOBAHUA W TIO/IYYEeHHBIN TIPY 5TOM
3TasoH, TeM Bo7lee TOUHO Mozenb BOC-
MPOU3BesieT MPUPOAHBIN XapakTep pas-
MellleHUsI T1071e3HOro Mckoraemoro. On-
HaKO upe3MepHOe BOCIPOU3BEAeHUE B
3Ta/lOHe HeCYIIeCTBeHHbIX (PAaKTOPOB
MOXKeT 3apeTylMpOBaTh [AENCTBHE U
B/IMSIHHME OCHOBHBIX TTApaMeTpoB Ha 00-
LM MPOLIeCC MOAe/TUPOBAHKS.

['Tpu mocTpoeHyn Mozerneit POCCHITTHBIX
MeCTOPOKICHHI B KauecTBe OOBEKTOB MO-
[Ie/TMPOBAHKs MOTYT ObITh BbIOPAHBI:

- MaTeMaThdeckoe OIMMCaHe pasMe-
ILIeHVs MeTa/l/Ta PA3TUUHbIMK (PYHKLIVSMI;

- OMKMCaHUe pasMellleHus TIoKasaTens
B BHAe MaTpull Wiv Tabaull C MOCTOSH-
HbIM [lIarOM M3MeHeHMsl MO CTPOKaM MU
cTonbLaM.

MarteMaThyeckuil armapar A1si I1o-
CTPOEHUS] MOZe/IM POCCHIITHOIO MeCTO-

POXKACHHS MOXKET WCIIONb30BaTh /WMHEH-
Hble, TapMOHUYEeCKUe, MOMUHOMHA/TbHbIE
u apyrve GpyHKIMH [6,7].

[1ns1 TOCTpOeHHsl 3TaZIOHHOTO OOBbeK-
Ta TPU MOAeMMPOBaHHK Pa3BeAOUYHbIX
pabot Ha OBM B BHAe MaTpulibl B Kaue-
CTBE MCXOAHBIX [AaHHBIX OblZ1 BbIOpaH
Hauboriee BapbHUpPYeMblii MPU3HaK — CO-
nepxkaHve 3onota. [IpenBapurensbHble
WCC/Ie[IOBaHMWs TMOKa3a/ld, YTO KM3MeHUH-
BOCTb COZepXaHWs 30/710Ta OOBIMHO
forbllle, YeM HM3MeHUMBOCTh BepTHKa/lb-
HOTO 3ariaca Wau MOIIHOCTU. Kpome To-
ro, coJepxaHue 30/10Ta B CIVIOUIHOM
ITPOKO/IE MOXKHO CUUTaTh TaKke BepTH-
Ka/IbHBIM 3arlacoM, eC/IM MOIIHOCTh I1/1a-
CTa WM TOPHOM MacChl MPUHATbH 3a I10-
CTOSIHHYIO Be/TUUKHY.

[lns onMcaHusl pasMellleHys TOoKasa-
Tens W TIOCTPOEHMsI Ha 3TOM OCHOBE
3Ta/IOHHOTO OOBEKTa MOMKHO HCIO/B30-
BaTb [IBa MeTOZa: IEepBbIM M3 KOTOPBIX
OCHOBaH Ha MpUBeAEHUMN Hepery/asipHoi
ceTy TOYeK OMPOOOBaHUSA B PeryasipHyio
C 3apaHee 3aJaHHbIM MaroM W3MeHeHs
KoopauHaT 1o ocaM [2,3], u BTOpoOWH,
OCHOBAHHBIM Ha TIOCTPOEHUM TI/IOCKOM
TPUAHTY/ALMU, B Y3/1aX KOTOPOM Haxo-
[AATCS TOUKU 3KCIIYaTallMOHHOTO OIpo-
6oBanus [4]. Ipu BrIGOpE LIAroB K3Me-
HeHUsT KOOpAUHAT IO Pery/ispHoOM ceTke
B [IEPBOM C/lyuae TMOCTPOEHHs 3TasZloHa
Heo6XOAUMO TMPOSBAATh OCOBYIO OCTO-
POXKHOCTb. TaK AOCTAaTOYHO OO/bIION
mar IpyBeseT K CH/IBHOMY CI7IaXKHBa-
HUIO MCC/IelyeMoro ToKasaTess, a Ma-
MBIA He AacT BO3MOMKHOCTH /11 BhIsIB/E-
HMS 3aKOHOMEPHOM COCTaB/dloller B
M3MeHeHHH ToKaszaTernsd. [ lpakThuecku
mar M3MeHeHWs1 KOOPAWHAT Y3/10B PaB-
HOMEPHOM ceTh HeoOXOAUMO BhIOUPAThH
TakMM 06pa3oM, UTOObI KO/TUYECTBO Y3-
7IOB PaBHOMEPHOM CeTH ObIZI0 MpHUMep-
HO PaBHO KO/MYECTBY MCXOAHBIX TOYEK
HabmoaeHui. Bropoi meroa mocrtpoe-
HUf 3Ta/IOHa /IMIIeH 3TOr0 HeaoCTaTKa,
HO OH TpebyeT Oorblinii 06beM BpeMe-
HU 711 pellleHyst TTIOCTaB/IeHHOM 3aaau.
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Puc. 1. INnan pasmeluenns 3o10Ta y4acTka pocchind Bepxunii Akanak (H30/IHHHH coaepiKaHHIT IOCTpoeHbl ¢ waroM 5 r/m>)
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3HaueHye ToKasaTe/is B Ya/le PaBHO-
MEpHOM CeTH MOXKHO OIpeaetTh KakK:

- CpedHeB3BellleHHOE Ha oOpaTHoe
pacCTosiHMe OT TOYeK OIpOBOBaHMA 10
y301a;

- MTO/IMHOMMA/TBHYIO KapTy U3MEHEHHs
roKasaTenss B Ipedesax OKPYXKAoLIero
y3er1 y4acTKa;

- CI/TaiiH — MOBEPXHOCTb OKPYIKAlo-
1IIero y3es1 YyacTKa;

- [IMHEeVHOe IVIOaZHOe HUHTEpPIIoN-
pOBaHMe.

Bce mepeuricieHHble  criocobbl, 3a
VICK/IIOYEHUEM TIepBOro, TpeOyIioT He
MeHee Tpex TOuUeK, IOMAaBIIMX B MPSIMO-
Yro/IbHUK PaBHOMEPHOM CEeTKU 718 AaH-
HOTO Y3713, UTO He Bceraa IpeacTaB/Is-
eTcs BO3MOXKHBIM TPU HepaBHOMEPHOM
SKCIVIYATALIMOHHOM OIMPOOOBaHUM, Ma-
/IOM KO/IMYeCTBe WCXOAHBIX AaHHBIX WU
Ma/IOM pasMepe MPSAMOYTrO/ILHUKA.

Cytb criocoba B3BelllMBaHUS Ha 00-
paTHOe pacCTofAHMe 3aKaloyaeTcs B
cneayiomeM. [ns gaxaon Toudru (Ci),
MOMaBLIel B TPAMOYrO/bHUK, BHIUKC-
nsietcs paccrosiHye (Di) no ysna u 1o

dopmyrie

Xp

BBIUMC/IITCA CpeaHee 3HauveHre Mpu-
3Haka B yane ceTku. [lonyueHHas Ta-
KUM 06pasoM MaTpHla Y3/I0B PaBHO-
MepHoM cetku ¢ marom DX*DY spns-
eTcsl 3Ta/IOHOM, COXPaHSIOIMM OCHOB-
Hble 3aKOHOMEPHOCTH pPasMellleHUs: 30-
oTa B I71aHe. Vcrionbs3ys Mmertoa nu-
HEMHOTO WHTEPIIO/IMPOBAHUA MeXay
y3/laMM PaBHOMEPHO!N CeTH, CTPOUTCH
TOIMNOITIOBEPXHOCTh MU30COACP!KAHUMI 30-
noTa B rade (puc. 1).

[TocTpoeHHbIst TakMM 0Opa3oM 3Ta-
oH ob/1afaeT pPAaOM AOCTOUHCTB:

1. On Hauboriee TOUHO OMMUCHIBAET
pasMellleHre KOHLIGHTpallMi 30/710Ta B
rpezaenax KOHKPETHOM POCCHITIH;

2. OH mo3BoasieT ornpenenyTh 3Haue-
HHe 3Ta/IOHHOTO TOKasaTtens B MoOOoH
TOYKe POCCHIIY;

3. OH coxpaHsieT Her3MeHHBIH 3arac
1 COOTBETCTBYIOIIeE CpeaHee coaepa-
HUe, KaK B Ipe/enax BCero aTa/ioHa, Tak
U B MoOOH ero 4acT.

B To Xe BpeMsa maHHBIM 3TanoH
BK/TIIOUaeT BCe TOrPEIIHOCTH 3KCIIyaTa-
LIMOHHOTO ONPOOOBAHUS W CBS3AHHBIC C
HUM OIMOKM pasMellleHHsT KOHLIeHTpa-
LMK 30710Ta B Tpeaenax OTpabOoTaHHOM
yactu pocchini. OaHaKoO 3TOT HeaocCTa-
TOK Hernb3sg IMPU3HATh CKOMBKO-HHUOYIb
Ccepbe3HbIM, T.K. B Ja/lbHeNIIeM Mpous-
BOAMTCS «pasBelKa» 3TOrO 3Ta/lOHa W
BCe CpaBHEHMs MPOU3BOAATCA C 3Ta/loH-
HBIMH TTOKa3aTe/lsMH.

BropbiM aTanom MonenvMpoBaHWA fB-
nseTcs TIOCTPOeHHe MOoJenu pasBeaKu
MecTopoxaeHusl. [laHHbII 3Tall CK/Aabl-
BaeTCs U3 pellleHUs ABYX OTAe/bHBIX 3a-
Aay:

- 3a7a4a pa3MelleHus pa3BeaovHON
BBIPabOTKY;

- 3a4aya orpeaeneHus coaepKaHUs
B PasBe/IOYHOM BhipabOoTKe.

[Ipu pelieHyy nepBoi 3azaur HEOb-
XOAWMO TaK PacrlofIOXHTh pa3BeaoyHble
MUHUY, YTOOBI PaCCTOSHUE MeXAYy HUMH
ObIZI0 paBHO 3aAaHHOMY. /lOTOMHUTE b
HBIM YC/TOBHEM SIB/ISIeTCA TO, UTO pasBe-
[IOUHbIE /TMHWM AO/MKHbI PaCIO/IaraThCs
BKPeCT [IPOCTUpaHus pocchbinu. [las
pellleHst 3TOM 3a4auu COCTaB/seTCs T10-
MMHOMMA/IbHOE YpaBHEHHe OCU POCCHITH

m
X, =+ a, *Y*

=
U 0 HEMy OIpeae/siioTCs TOYKH Tepe-
CeyeHMUsi pa3BelOYHBIX /IMHUM, TaKHUM
o6pasoM, UTOOBl pPACCTOSHUE MeXay
MVUHUSAMK COOTBETCTBOBA/IO 3a/IaHHOMY.
OTo nocTvraetcss MyTeM HaxOm/AeHUs
3HayeHUs MHTerpasna

I\/l_—[—]*ﬁy
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rae L - 3amaHHOe pacCTOsSIHUE MEXRIay
nuHusMH; Y - opavHarta npeasiayiieit
TOUKU TepeceyeHrsi Pas3BeIoUHON [U-
HuM; f(x) - epBas Mpou3BOAHAs YpaB-
HEHWST OCH POCCHIMNH; d, - Iar CMeleH!s
OpAMHATHL; Y; - UCKOMasi OpavHaTa crie-
AYIOIIEer TOUKU TepeceueHrs pasBeacy-
HOM /TMHHH C OCBIO POCCHIITH.

PasBenouHasi MHMSA A0/MKHA SABASATH-
CSl HOPMa/blO K OCHU POCCHIIM B TOYKE
O(X;, V) u sanaetca ypaBHeHueM:

1
X —x :_?*(Y_yi)
y

PasBeaoutbie BLIPAaOOTKHM B /HMHUH
pacroaraloTcs TakKUM 06pa3oM, UTOObI
PACCTOSIHUE MeXay HUMH OblI0 PaBHO
3aaHHOMY.

Hcrnonb3yst OIMyCaHHbBIM BhILIE a/Iro-
PUTM MOXKHO CO3/1aTh Pa3BeAOYHYIO CeThb
orpeze/1eHHOMN I'YCTOTHI.

MogenvpoBaHue coaepaHus B pas-
BEZIOYHOM BBHIPAOOTKE OCYIIECTB/ISSTCH
MCXOA M3 YPOBHS 3Ta/IOHHOIO cozaep-
JKaHUA B TOYKE PaCO/IOKEeH s pas3Be-
[IOUHOM BHIPABOTKH, T'PaHy/IOMeTprye-
CKOT'O CIeKTpa 30/10Ta ¥ o6beMa Mpookl,
oIpeaessieMoro MorepeyHbiM CedeHreM
BbipaboTKU. [Ipu MomenupoBaHuM co-
[epXaHus B BEIpabOTKE MCXOAUM M3 yC-
7IOBYSI PABHOMEPHOrO IPOCTPAHCTBEH-
HOTO pacripeaesieHysl OTAeNbHBIX 30710-
TuH. [lpu aToM 06beM, B KOTOPOM BOC-
[MPOM3BOAMUTCA BeCb TIpaHy/IOMeTpHrUe-
CKMH CITeKTp 30/10Ta, AO/MKEH OBITh A0C-
TaTOYHO Be/vK. MUHMMabHBEIN 0ObeM
[IeCKOB, B KOTOPOM BOCITPOM3BOANUTCS
TO/THOCTBIO IPaHY/IOMETPHUYECKUIA
CTMeKTp 30710Ta, Pa3MUYHBEIMH HCCAea0-
BaTe/IsIMU  OIpeaesieTCss  [0-PasHOMY.
He pemas crielivanbHO 3Ty 3agady BO
BCex Mozensx BbibpaH o6beM 5*5*1 M,
YTO COOTBETCTBYeT OObeMy IIpU IIoa-
semHOM no6buu 25 M°. Torma obbem
ckBaxuHbl auametpoM 0.2 M mpu Mol
HOCTH TeckoB 1 M coctaBuT okoro 0.03
M nn 0.12 % ot o6bvema 25 m°. O61b-
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eM mypda ceyenrem 1*1 M cocraeut 4
%. Takas, AOCTAaTOYHO 3HAUUTE/IbHAS
pasHuila B ob6beMax «1pob» obecrieurT
oMnpeeneHHyIo  CAydarHyio  [orpel-
HOCTb B OIpesie/leHHuH COAepPKaHUA 30-
710Ta 3a cueT Ko71eG1eMoCTH Urc/a 30710~
THH U UX CYMMapHOTO Beca, TMOTaBIIMX B
06BeM CKBazKUHbI W/ mypda.

[lornuHO MPeaAronoXRUTb, UYTO CO-
fepXkaHve MeTa/l/la B 3/IeMeHTapHOM
obbeMe U pa3BesOuUHON BbIPabOTKe
(ckBazkuHe, mypdhe) Gymet UMeTh MUHU-
MaslbHO@ pasiuure Tpyu  HeBGO/IbIIoN
pasHuie B o6beMax M «MelkoM» 30710Te.
[ns noctvkeHyss HeOOXOAMMOrO 3Ta-
MTOHHOTO COJEPXKaHUA B 3/IEMEHTApPHOM
obbeMe HeoOXOAUMO «HAKOIMHUTL» 6O0/1b-
0e KO/IMUeCTBO 3epeH MeTa/ia U To-
9TOMY COZICPXKAHMA B «PasBeOUHBIX Bbl-
paboTKax» GYAYT Maslo OT/IMYAThCA APYT
oT apyra. M1 HaobopoT, ecnu mMoaenipy-
ercsi KpYIHbIN MeTaul/l, TolaZaHue Aaxke
OIHOTO KPVYITHOTO 3epHa B Ipesesibl pas-
Be/ZIOUHOM BHIPAbOOTKH MOXKET TMPHBECTH K
BOSHMKHOBEHHIO «yparaHHOro» cosepika-
Hus. B kauecTBe pasBelOUHBIX BbIpabo-
TOK MpY MOZeIMPOBAaHHM TIpoLiecca pas-
BeIKM BBICTYITAIOT IIATh CKBaXKUH, KYCT U3
3THX CKBaKUH U Mypdo.

PesynbraThl MMHUTALIMM pa3BeIOUHBIX
paboT ABAAIOTCA AaHHBIMH /15 OKOHTY-
PUBaHMSA M IOACYeTa 3aracoB B 6/10KaX,
OMUpaIOIMXCA Ha (Kak MPUHATO Ha
MIPaKTHKe) [IBE Pa3BeouHbIe /TUHUH.

KoHTyp GanmaHCOBBIX 3aracoB IpPo-
BOAWUTCS C YYeTOM MHHUMA/IBHOrO CO-
fepxKaHisg MO BBIPABOTKE, TPHUHATOrO
[71s1 OKOHTYPHBAHUS POCCHITH B II71aHe,
B BuAe MpsMbIX auHMi. [Ipu moctpoe-
HHUM KOHTYpa Ieo/10rMyeckoro 6710Ka mo
OTHOIIGHHIO K KOHTYpPY 3TasloHa (oc-
Talolllerocss BO BCeX C/IyYasix MOCTOSH-
HBIM M TaKXe TOCTPOEHHBIN C YueToM
GOPTOBOrO  COAEPXKAHUSA) TOAB/ISIOTCS
Tpu obnactu (puc. 2):

a) obracTb, rae conepxaHue B 3Ta-
7IOHE U TIO0 pe3y/bTaTaM PasBe/KH BhIIIe
GopTOBOrO (S7);



M.B. Illymumua u B.A.
Bukentres [1] npeanaraior B
KauecTBe KO/MUYECTBEHHOTO

Puc. 2 IlNpumep OKOHTYpHBaHHs O/10Ka MO AaHHbIM

HMHTaAUHOHHOIO MoAe/THpOBaHHA

6) obnacTh, rae coaepXaHue B 3Ta-
/IOHe BhIllle, a 0 pasBedke Huxe Gop-
TOBOTO (S2);

B) 00/nacTb, IZle comep:kaHve B 3Ta-
/IOHe HMXKe, a MO pa3BeaKe Bhbile Gop-
TOBOTO (S3).

Ob6nacts Sy B manbHeiieM O6yaeM
HasbIBaTh OTepsAMM, a obnacTh Sz pa-
3y6OKUBAHLEM.

Bo Bcex cayuasx MoaenupoBaHHs
BBITIO/THAETCH PABEHCTBO
Sor = Sen + S2 + S3
rae Ss; - M7olaAb 3TaZloHHOrO G710Ka

, Sgx - IomaAAL 6/10Ka, 3aK/IIOYEHHOTO
Mexay ABYMS PasBeAOYHBIMU THHHSAMHU,

; S - T7I0MaAb OTEPSHHBIX 3aIlacoB
M3-3a HepPaBHOMEPHOCTH «UCTHHHOIO»
KOHTYpa, M"; S3 - M/omaab MYCcThIX I10-
poA  WIM HEKOHAMLIMOHHBIX T1ECKOB,
BK/IIOUaeMasi B KOHTYp T[oAcyeTa 3ara-
COB,

OrtHollleHWe CYMMBI [/IOMIAAeH I10-
Tepb Y Pas3yOOKMBaHWA K Be/IMYMHE KC-
TUHHOM T710Iaar 6/10Ka XapakTeprayeT
"oMKOKY MPUKOHTYPHBIX HCKaKeHHH

A, = 225541009

am

MOKa3aTenss CTereHu Ipo-
CTPaHCTBEHHOI'O COBITaZeHUs
3aracoB B pa3BeOYHOM U
WCTUHHOM KOHTYpaxX Be/u-
YUHY

A= La(825)4 000,

2 om

KOTOPYIO aBTOPbl HasBa/iv
OIMOKOM  TreoMeTpPU3aLIMMU.
OnHa oTpaxaeT cTerneHb U3y-
YEHHOCTH YC/IOBHM  3a/iera-
HUSA U (POPMbI POCCHINMU U
MOXeT pacCMaTpUBaThCd B
KaueCTBe BaXHeHIIero Ko-
TUUECTBEHHOIO  KpUTepus
pa3BeaHHOCTU 3ar1acos.
BenuunHa ommbKy reoMeTpysalivi 3a-
BHICHT TO/IBKO OT C/IOXKHOCTU WCTHMHHOTO
KOHTYpa POCCHINIM M PACCTOSHUS MeXay
pa3BeaOYHbIMH BbipaOOTKaMu, HO He 3a-
BUCHUT OT YKC/Ia TIepeceyeHu.

OKoHTYpHBaHWe II0 pesy/IbTaTaM
VMUTALIMK  PasBeky TPOU3BOAUTCH C
YUeTOM KOHAMLIMM U criocoba oTpaboT-
KM pocchii. BeipaboTku ¢ coaepxaHu-
eM HuKe OOPTOBOrO BK/IOUAIOTCS B
KOHTYp TMoAcYeTa B TOM Cryyae, ecnu
30HBI MX B/IMSAHWSA MEHbIIE YCTaHOB/ICH-
HOM MMHUMAa/IbHOM IMMPUHBI  «[TYCTHIX»
Y4aCTKOB /sl AaHHOro criocoba orpa-
OOTKM.

3anacel MeTa/ria B 6/10Ke Orpesess-
IOTCA Kak [MpoHM3BeseHre I/IoMaau Ha
cpenHee coaepxaHue (pU MOIIHOCTU
riacta 1m). [Ipu sToM cpeadee cozep-
KaHUhe olpefensieTcss Kak —cpeaHee
apudMeTH4YecKoe Mo BceM BhIpabOTKaM,
BK/IIOUEHHBIM B KOHTYp IOACYeTa 3ara-
COB. AHa/IOTMYHO HAXOAWUTCS CpeaHee
conepXKaHWe B TOTEpAHHBIX [1ecKkax (3a
KOHTYPOM) M B PasybOXKHBaIOLICH Trop-
HOI Macce.

[Insi OlileHKHW AOCTOBEPHOCTU pasBe-
[@HHBIX 3arMacoB HCIO/Ib30BaHbl TPU
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KpUTepHs: TOTPeIIHOCTh OIpeaes1eHus
nzomanay 6/0Ka, CpeaHero coAepKaHus
Y TIOTPeIHOCTb FeOMEeTPH3aLIUU.

[MorpemHocTs nzomann 6710Ka ornpe-
aensAnack 1o popmyrie

A, =20t S 6ﬂs+ S %100%
am

[lorpeuHocTs cpeaHero coaepkaHus
B 6/10Ke HaxXOaW/Iach M3 BbIPaKeHUs]

A, = CotCon w100,

om

[TpuHATHI MOPAAOK MOAeMUPOBaHHs
pasBeoYHOro Mpollecca UMeeT  psda
MPerMYIIeCTB MO CpPaBHEHUIO C K3BeCT-
HBIMM MeTO/laMH OMNTHMU3ALIMK pa3Be-
[IOUHOM CeTH. IJTO, Ipexkae BCero, Co-
XpaHeHHe OCOOEHHOCTel KOHLIeHTpa-
LIMM 30/10Ta B POCCHITNH, MPHUCYIINE TIPU-
POAHOMY OOBEKTY M TPYAHO IOAAAI0-
IMecs MaTeMaTHYeCKOMY  OIHCaHHIO.
YunthiBaloTcsl OCOBEHHOCTH  T'PaHy/Io-
METPUYECKOro criektpa 3o71ota. Coxpa-
HSETCA HeH3MEeHHbIM 3Ta/IOH, CO3AaeTCs
BO3MOKHOCTb «PasBe/IKW» POCCHIIU [I0-
ObIMM  pas3Be/IOYHbIMH  BhIPabOTKaMHU.
Pasmepnl  «pa3BenoyHbIX  BBIPabOTOK»
MOTYT OBbITh Pa3HbIMMU.

ConepxaHre MeTa/la B «pasBeaoy-
HOM BbIpabOTKe» oOrlpesensercs Ha OC-
HOBE MOZe/MMPOBAHKWA pa3MelleHHs 30-
OTHH B 0ObeMe MO CAydariHOMY PaBHO-
MEpPHOMY 3aKOHY M BhIOOpa U3 HUX TeX,
KOTOphIEe TMOTafaloT B «BBIPAOOTKYY.
[Ipoliecc MomenupoBaHWs HaKOIVICHMs
3epeH MeTa//la TPOAO/MKAeTCA A0 Tex
Mop, TOKa coaepx)aHHe B IIPUHATOM
a1eMeHTapHOM o6beMe (25 M3) He moc-
THUTHET CO/epXKaHUs 3Ta/lOHa B LIEHTPEe
[7I0MAaAKK. TaK Kak Kamzaoe 3epHO Me-
Ta//la MeeT CBOM KOOPAWHATHI, HE CO-
cTaBnseT GO/BUIOrO Tpyaa OIpeaenuTs,
rornazaeT ¥ OHO B Ipeaeribl OAHOM U3
«pa3BesIoYHBIX BbIpaboTOK». [lo OKoOH-
YaHUM Mpoliecca MOJAeMUPOBaHUA B Ka-
JKIOWM «BbIPAOOTKE» TI0/yJaeTcs CBOe
conepXaHue MeTa/sia, OTIMYHOE OT CO-
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[epXaHus B 3/1eMeHTapHOM obbeMe,
KOTOpPOE COOTBETCTBYET COACPHKAHUIO
O MO/Ie/NH.

Kakuie xe BakHble /151 pa3BeaKU Bbl-
BOZbI MOXKHO cAenath MpY aHaiuse pe-
3ynbTaToB  MozaenvpoBaHusa? [pexne
Bcero, obpaiiaer Ha cebs BHHMaHHe
creayoliee:

1. B mnonapasiomemM GoMbIIMHCTBE
C/ly4aeB I/IoliaAb MoAcyeTa 3arnacoB Kak
B LIe/IOM MO POCCHINM, Tak U IO ee OT-
[eNbHBIM YYacCTKaM, COM3MEPHMBIM IIO
Be/IMYMHE C TOAOBOM A0OBIUel, OKasbl-
BaeTCs MeHbllle /I0Na/IW 3TasloHa.

2. I'lposineHa TeHaeHLMS K 3aBbilile-
HUIO CpelHero cofepxaHus 30710Ta B
pasBegaHHbIX OG/10KaX MO CPaBHEHHIO C
STa/IOHHBIM cozdepXaHveM. Husennpos-
Ka yparaHHblX Ipo6 He MPUBOAWMT K
COBMAaZICHUIO CPeAHUX COePKaHHIA.

3. TeHneHis M3MeHEHUs OIIMOOK
orpeseneHst CpeaHUX COAePKaHWM U
r7IoMaan ToacUeTa 3aracoB [0 Mepe
M3MeHeHHs TVIOTHOCTH pa3BelOo4HOoM ce-
TH MposB/eHa c1abo.

4. OmubKU TreoMeTpusaliMd Masio-
YYBCTBUTE/IbHBI K M3MEHEHUIO PacCTOs-
HUA MEXAY pPasBefIoUHbIMU MHUAMH U
CH/TbHO 3aBUCAT OT PACCTOSHUS Memxay
PasBeAOUYHBIMI BBIDAOOTKAaMU B /TUHMU.
Hauonee HeGaaronpusaTHON  CeTbio
Mpy pasBelKke creayeT CUYUTaTh CeTb C
paccTosHreM Mexay auHusMu 100 M.

5. BocrnporsBoanMocTs pe3ynsTaToB
PasBeaKH CKBaXKMHAMM TMOHWXKAETCH IO
Mepe YKPYITHEHUs 30/10Ta.

6. [loCTOBEepHOCTh OLIGHKU B TOUKE
TMOBHLIIAETCH T[I0 KYCTY B CPaBHEHUH C
OAVIHOYHOM CKBa;KMHOM, OAHAKO 3TO
YBe/IMUeHVe He MPOIOPLIMOHA/IBHO 3a-
Tpartam.

7. CBs3b Mexay 3HauUeHUsAMH Cozep-
KaHUP TI0 KYCTY CKBaXKMH M mypdpam
[IOCTAaTOUHO TeCHasl M OLICHHBAeTCs KO-
adpputiiertom koppensimu 0.7 — 0.8
ansa KpynHoro (Me 6onee 3 mm) 1 0.8 —
0.9 ansa cpeanero somota (Me = 1 - 3
MM).



PesynbraThl  Mome/MpoBaHUs  TIOKa-
3bIBAIOT, UTO I/IONIA/IU STa/IOHA U pa3Be-
faHHoro 6710Ka COBMAJAIOT — KpaiiHe
peako, TIO3TOMY TOMBKO — Be/WYMHA
OLIMOKM reoMeTpH3allii He MOXKeT Xa-
PaKTepH3oBaTh M3Y4EeHHOCTH 3arlacos.
[lpu Hauboree yacTo MPUHHMAEMOM
py  pas3Besike POCChIeit 3 TPYIIbl
CMI0XHOCTU TIoTHOCTH ceTty (100 — 200)
*(10 — 20) M ans kateropun C; OMMOKH
reoMeTpH3aliMi He BLIXOASAT 3a Mpeeribl
50% [1].

Ona okasbiBaetcs MeHblie 50% naxe
[Py BCeX BapHaHTaxX pasBesky MO CeTH
400*20 M, yTO MO3BOMSAET MPHUMEHHTD
3Ty AOCTAaTOUHO peaKyio ceTb. [lpu Ta-
KOHM pefIKOM CeTH MOTepH 3arlacoB 30710~
Ta 3a MpenenaMu TMOACYETHOrO KOHTYpa
He mipeBbicaT 25%, a moTtepu roMAAN
He 60onee 33% (0T meicTBUTEbHBIX) A/
POCCHITIeN ¢ MeNKUM 30710ToM (Me MeHee
1 Mm).

Ecny pasBeaaTh pOCCHITb C TeM xKe
XapaKkTepoM pacIipese/ieHust 30710Ta, HO
MO TPaHY/IOMETPUM OTHOCHAINErocs K
Krmaccy cpeaHero (Me 2 — 2.5 mM) npu
TOM e IVIOTHOCTH CeTH, MOTepU 30/10Ta
3a KoHTypoM BoapactyT a0 30 — 40%, a
OWIMOKK  OfpeaeneHusi CpeaHero Cco-
nepxaHus B 6/10Ke MOTYT COCTaBUTh
100 u 60nee %.

[Tpu cetn ckBaxuu 20020 M nore-
pu Takxke mnpesbicaT 50%. [lna pocchi-
reit ¢ KpYIHeIM 30710ToM (Me Gonee 3
MM) mipu riotHocth cetr 400720 ™M
nziomaas rnoreps cocrarut 50 — 70%, a
3aKOHTYpHBle ToTepy Metamta 30 -
60% u Goree.

BeposiTHelt Bcero, Mpu U3YYeHUH
MIpUBEeAEHHbBIX BhIllIe MOJener Mbl Haxo-
[UMCSl Ha TaKOM YpPOBHE, UTO YEeTKO OIl-
penenuth KPUTEPUH, peri1aMeHTHPYIOo-
IMe T/IOTHOCTh Pa3BeloYHOM CeTH, He
rpeacTaBisgeTcss BO3MOXKHEIM. TeMm 6o-
flee YTO B LIe/IOM IO POCCHITH MOXKHO
TMO/YUNTb YAOB/IETBOPHTE/IbHBIC Pe3y/lb-
Tarbl MO TOYHOCTU Jake MPU 3Ha4yM-
TeNbHBIX PACCTOSHHUAX MeXay MMpodou-
nsmu. Eciv ke roBopuTh O AOCTATOYHO
KPYIMHBIX 6710Kax (0TBeyaromux o 3ara-
caM TIpYMepHO TOZ0BOM A00bYE), TO B
HX TIpenenax BO3MOXKHBI /Mo6ble Herpes-
cKazyeMble pesynbTathl. Boriee moTtHas
CeTb TpeaAroYTHUTe/lbHeN, MOCKO/IbKY OHa
CTpaxyeT OT KPYIMHBIX MPOCYETOB B OLICH-
Ke POCCHIMMM, XOTS U MOMXKeT B UaCTHOM
cyyae AaTh XYAlie pesysibTaThl 1o CpaB-
HeHUIO ¢ 6oriee peaKol, HO HaW/IYUILIKM
06pa3oM  BCKPBIBAIOLICH — XapaKTepHbIe
YYACTKH POCCHIIH.

TakyM 06pa3oM, OCHOBHOM BBIBO
Mo pe3ynbTaTaM MOACMUPOBaHUS pas-
Be/IKH POCCHIITHOTO MeCTOPOKICHUs 30-
noTa 3akmoyaercs B caeayiomeM. [Ipu
mobOo TeoMeTpyr pPa3BeJOYHON ceTu
I/I0laAb TOACYeTa 3aracoB Kak B lie-
7IOM TI0 POCCHINH, TakK U IO OTAe/TbHBIM
610KaM, COM3MEepPUMbIM C TI/IOAAbIO TO-
[IOBOM A0OBIUM 3aHUXKAeTCs, a Be/TMUrHa
cpenHero coaepxkaHus B OO/BIIMHCTBE
C/Iy4aeB 3aBbIIACTCA [0 CPaBHEHUIO C
WCTUHHBIMU 3HaueHusiMU. [ lorperHoctb
reoMeTpHrsallii He MOMXeT SB/SAThCS
KpUTepreM BhIOOpa OINTHMa/IbHONM pas-
BeZIOYHOM CeTH MpH pas3Beake POCChII-
HBIX MeCTOPOKAEHHH 30/10Ta.
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PYKOIIHCH,
AETIOHHPOBAHHBIE B H3/ATE/IbCTBE
MOCKOBCKOI'O rOCYJAAPCTBEHHOI'O TrOPHOI'O YHUBEPCHTETA

CunaudeB B.B., acrivipaHT, YpanbCKuii rocyaapCTBeHHbIH TOPHbIN YHUBEPCUTET

METO/ TTOBBINEHNA PPEKTMBHOCTHM 3BYKOMETPUYECKOI'O KOHTPO/IA
3AINO/THEHWA ME/TbHMLIBI (747/03-10 ot 11.01.10T.) 8 c.

Ha ocHoBe sKcriepyMeHTa/IbHbIX AaHHBIX HA IHAPOBOH Me/IbHHLIE TTOYYEHbI CIIeKTPa/IbHbIC
T/ZIOTHOCTH MOIIHOCTH IIYMa, H34aBaeMoro Me/IbHHLISH IpH pabote. [lpeasoxeHbl ABa Meroda
VIpaB/IeHHs 3arpy3KOF T'O/IOBHBIX Me/IbHHII OGOraTHTe/IbHbIX (baOpHK, OCHOBAHHBIE HA COCTAaB-
/ISIOLIMX [IIYMa BBICOKOFI H HH3KOF 4acTOThl. I 1epBbIil — pery/nupoBaHue 110 Be/THYHHE OTHOLICHHS
aMIIMTYZ BBICOKOYACTOTHBIX M HH3KOYACTOTHBIX TapMOHHK. BTopod npeariosnaraer rpeaBapH-
Te/IbHBIF aHa/IM3 IIYMa Me/IbHHLIBI H COCTAB/ICHHE DPEerpecCHOHHOIO YPaBHEHHS 3aBHCHMOCTH 3a-
TPYBKH OT HU3KOYACTOTHBIX H BBICOKOYACTOTHBIX COCTAB/ISIOUIUX [IYMA.

KmoueBbie c/10Ba: Me/IbHHLIBI O60raTHTe/IbHBIX (haGpPHK, CIIeKTpa/lbHbIF aHa/IU3 [IIYMa, Pery/IH-
[pOBaHHe 3arI0/THEeHHA.

Silachev V.V.

METHOD OF INCREASE OF EFFICIENCY OF THE ZVUKOMETRICHESKY CONTROL
OF FILLING OF THE MILL

Power spectral density of a mill’s noise is received on the basis of experimental data. Two
regulation methods of loading for main mills of concentration plants are suggested. These
methods are based on high- and low -frequency noise components. The First method concerns
regulation based on ratio of amplitudes of high- and low-frequency harmonic components. In
second method preliminary analysis of a mill’s noise is expected. Then regression equation is
made. This equation shows the dependence a mill’s loading on amplitudes of high- and low-
frequency noise harmonics.

Key words: mills of concentration plants, spectral analysis, loading regulation.
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