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VIIK 550.83

AJITOPUTMUYECKOE ITPEJACTABJIEHUE
MMPOIIECCA UHTEPIIPETAIIUU TEOIOJIEN

Bunorpanos A. M., Cano:xkuukon B. M.

PaccmarpuBaeTcst BepcHs 5I€MEHTapHOTO aITOPUTMA MHTEPIPETALNK I'eONoJIel IPU PeIeHHH TPYAHO(POPMaTH3yeMBbIX
3a71a4. OHa BBITEKAET U3 CJIOKUBLIMXCS METOJOJIOTMYECKHX YCTAHOBOK, pPa3paboToOK B 00NacTH reOMETPU3aLK BELIECT-
BEHHBIX M DHEPIeTUYECKUX I0JIEH, IPH KOTOPHIX ONTUMU3UPYETCS JOCTHKEHUE ITOCTABIEHHOM LIENH B pAMKaX NPUHATBIX

WM KOHKYPHPYIOIUX KOHLIETIIHHA.

Knrouesvie cnosa: ceonone; anzopumm, cucmema; Mooenb, npeomem, 00bekm, yeib, peuleHue.

B coBpeMeHHBIX yCIOBHUSIX B pa3Benou-
HO¥ reo(u3uKe ISl YCIEIIHON WHTePIPEeTaluu
JMAHHBIX M3MEPECHUN Teornoieil HeoOXoauMo Co-
BEpIIICHCTBOBATh TPUMEHEHHE IIEIEBOTO, CHC-
TEMHOTO ¥ KOMITJIEKCHOTO IO/Ix00B. Hambomee
YCIIENTHO 3Ta MpodjemMa pemraeTcss B MPOMBI-
cinoBoii reopusuke. Jlns mHOTMX HedTeraso-
BBIX MECTOPOXKICHHN C YYETOM WX CICIU(PUKU
pa3paboTaHbl TEXHOJIOTMH PEIICHUS KIACCH(U-
KaIMOHHBIX 3a7a4 (TeIeBOM MOIXOM), TTO3BOJIS-
formue 1mo Komruiekcy MetonoB ['MIC (komrutekc-
HBI TIOXO0J]) MPHUMEHATh (OpMaIN30BaHHBIE
CIOCOOBI JINTOJIOTMYECKOTO PACUIICHEHHUS pa3pe-
30B C BBIICJICHUEM KOJIJICKTOPOB U OMPEICICHU-
€M HX IMPOMBICIOBBIX XapaKTePUCTUK (CHCTEM-
HBI TIOZXO).

Benyiyto posib UrpaeT CUCTEMHbIA aHa-
JU3, C TOMOIIBID KOTOPOTO paHee MPUMEHSB-
muecs HepopMalbHbIC CBEACHHUS IEPEBEICHBI
B YTBEP:KACHUS, TOMYCKAIOIINE TOCTPOCHUE aJl-
TOPUTMOB BBIACIICHUA TI'COJIOT'MYCCKUX TpaHHuI]
O0OBEKTOB, OMpPEACICHUS WX JUTOIOTHIECCKOU
MIPUHAUIKHOCTH W HEOOXOTUMBIX KOIHYECT-
BEHHBIX XapaKTEPUCTHK KOJUIEKTOPCKUX CBOHCTB
U NMPOTYKTUBHOCTU. CUCTEMHBIN MMOIXO MO3BO-
JSeT TPEACTaBUTh HU3YYaeMyI0 CpEely B BHIIE
UEPapXUUYECKOH CTPYKTYpbl OOBEKTOB, 00pasy-
IOIIUX CJIOKHYIO B3aMMOCBA3aHHYIO CHCTEMY CO-
CTaBHBIX €€ YacTel B Te0JIOrMYeCcKOM IPOCTPaH-
cTBe. 1 XOTS cHCTEMHBIN MOIXOJ MPE/IIoIaraeT
MIPUMEHEHUE CTPOTUX (POPMaTU30BAHHBIX CIIO-
co00B U poLeyp, HO Ha OTIPEe/IeIEHHOHN CTauu
BHEJIPCHMSI CUCTEMHOTO aHallh3a JOIyCKaeTCs
HCIIOJIB30BATh CYXKJCHHUSA, OCHOBAHHBIC HA JINY-
HOM OTIBITe W WHTYHUIIMH WHTEpPIIpeTaTopoB. Ta-

KO€ MOJIOKEHUE CKIIaJBIBAIOCHh BHAYaje B MPoO-
MBICIIOBOH Teo(u3uKe, Koraa (pOpPMHPOBAIUCH
AJITOPUTMBI MAITMHHOTO PacuJIEHEHUs pa3pe30B
Ha OTAENbHBIE TUTACTHI C MOCIEAYIONIEH Ki1accu-
(¢uKanue Ha OCHOBE PYYHOU WHTEPIIPETAITUU.
Bo3MoXxHBI 1 B HacTosIee BpeMsl CUTYaIUH, B
KOTOPBIX H3-3a OTCYTCTBUSI HEKOTOPBIX KauecT-
BEHHBIX M3MEpPEHUH (Hampumep, Auarpamm of-
HOTO M3 METOJI0B KOMIUIEKCA) B X0/ UJIET pyyHas
WMHTEPIPETAIUS ONMBITHOTO CHEIHATUCTA.

[TomoOHBI TyTh BHEAPEHUS CHCTEMHOTO
aHaM3a B MPAKTUKy MHTEPIPETAIH TeOoIoei
B TI0JIEBOM Te0(hH3UKE MPEICTOUT MPOUTH B Onu-
Kaiime rofsl. M XOTs HEKOTOpbIe MPOLEAYPHI
(Harpumep, BbIJIEIEHNE aHOMAJIHMM pa3HOTo IO0-
psaaka) hopmMann30BaHbl, ANTOPUTMUYECKAsT HH-
TepIpeTanus INIaHUPYeTCs TIOKa B IEPCTIEKTHBE.
[Ipexxae Bcero, HEOOXOAMMO COBEPIIEHCTBOBATh
TEOPHUIO0 U METOJOJOIMYECKNE OCHOBBI CHCTEM-
HOTO aHalIu3a MPUMEHUTEIBHO K IIEJIEBBHIM 3a-
JlayaM MOMCKOBO-Pa3BeJOYHBIX PabOT ¢ MolTar-
HBIM TPHONMKEHHEM K IKEJIAeMOMY YpPOBHIO.
Hactosimyto paboTy cremyer paccMmaTpHBarh,
KakK TIOTBITKY aBTOPOB BHECTH CBOW BKJIAJ B pe-
HIEHUE 3TOW MpOOJIEeMBbl, KOTopast OoJiee AeTallb-
HO ¥ OOCTOSITENILHO OCBEIICHA B [1] ¥ 4acTUYHO
B [2-4].

CTpyKTypa Moje/ld HHTepHpeTanuu re-
omoJieid. /lanHas Momenms TMpencTaBiseT coOoi
CIIOKHYIO CHCTEMY U3 B3aUMOJICHCTBYIOIINX
JJIEMEHTOB, COBOKYITHOCTH KOTOPBIX MOXKHO
YCIIOBHO OOBEIMHHUTH B HECKOJBKO Oosiee Mel-
kux noacucreMm. Ho 310 He mpocTto Habop aie-
MeHTOB. B mpocreiimem ciayuae nsa nHpopma-
THBHBIX dJIeMeHTa (Hampumep, R u P) B cBoux
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COOTHOIIEHUSAX MOTYT ONpPENEIUTh TPETUH HO-
BbIIf HHPOPMATUBHBIN 71eMeHT (Hanpumep, V) B
npejenax OAHOM MOJCUCTEMBI.

JIs1 packpbITHS CMBICTA (POPMHUPYEMOI MO-
nenu OyaeM OpHEHTHPOBAaThCSl Ha LIEJIEBbIC 3a-
Jlauyl TIOMCKOB U PA3BEIKH PYIHBIX 3aJekKeil 1o
JTAaHHBIM TPAaBUMETPHH U CKBAXKMHHOM 3JIEKTPO-
pasBenku MeTooM 3apsiaa. Hanpumep, conocra-
BHMB M3MEPEHHOE M OMNpEeeIeHHOEe HOpPMaTbHOE
oJIe, MOJIYYUM aHOMaJIbHOE moie. YacTo oHO B
COBOKYITHOCTH C MU3MEPEHHBIM M HOpPMAaJIbHBIM
[I0JIEM paccMaTpUBaeTcs Kak IpPeAMET HCCIe-
JI0BaHU co cBoek moacucremou. Ilpu Hanwm-
YUH JTaHHBIX HECKOJIBKUX METO/OB IMOJCHCTEMA
MpeIMeTa UCCIEAOBAHUI BKIIIOYAET CBEICHUS O
COOTBETCTBYIOIIUX MOJIAX ¥ aHOMAJIAAX U MOJKET
ObITh 00O3HaueHa kak V(). Ilomcucrema, mo-
CTPOEHHAsI U3 MPOCTBIX 3JIEMEHTOB, MpEJCTaB-
JSIeT KaTerOpHI0 ONPEAETIEeHHOIO COAEpIKAHMUS.
PaccmarpuBaemast cTpykTypa mporerypsl Mojie-

Crpykrypa wozenm
vi@ (Y| v
P(2) P(p)

A(®) Aa)

Y (5) TMoxcucTema mpeaMera

A(?} ) Toxcucrema o6beKTa

v (5) TToxcucrema mMoaenu

A(é) Tloacucrema obpasa

Iloacucrema cpaBHEHHS

[Oneparop yrpasnenus P(z)

Omnepang cBsizu Y ( [3) ]

JIM UHTEPIPETAIMU BKIIOYACT TISTh MOJCUCTEM,
KOTOPLIC HA3bIBAKOTCA IO HEHTPAJIbHBIM KaTe-
ropusiM, ONpPCACIAOIIMM UX ITIaBHBIC Ka4uC€CTBa
(puc. 1).

IToMuMO TIpeIMETHOTO Havaja e V(o) B
JIEBBIA CTPYKTYPHBIA OJIOK BXOAWT IOJICUCTEMA
A(7), oObeauHSIONAss OOBEKTHI UCCICTOBAHUI.
Onn MOTYyT OBITH MMpeACTaBJICHBI B BUJC BbBIJC-
JIEHHBIX C IIOMOIIBIO YIIPABIISIOIINX OIIEPATOPOB
P(Z) KOHTYpa aHOMAIUi OT KPYIHBIX HEOIHO-
POIHOCTEH TEOIOTHYECKOTO MPOCTPAHCTBA, KO-
TOpBIE HEOOXOAUMO OXapaKTepPH30BaTh (pU3NYE-
CKMMH ¥ TEOMETPUYCCKUMU ITapaMeTpaMH.

AHOMaNbHOE TIOJIC SBISETCS OCHOBOM MJIst
JICKOMIIO3MIIMA ¢ (OPMHPOBAHHUEM HEPAPXH-
YECKOW CTPYKTYpbl CUCTEMBl aHOMAJIMM KakK Ha
M3ydaeMoOH TUIOMIAN, TaK ¥ 10 YPOBHSIM COOT-
HOIIeHWH (KOH(UTYpaluy, 3HaKy, HHTEHCHBHO-
CTH U IpyruM npusHakam). [Ipu uaTepnperanuu
OOBIYHO paccMaTpUBACTCS CUCTEMa aHOMATUH

A.TII‘OpI/ITM MOICTH

V() — v (a)
3
1 7
5
6
A() — A(a)
2

CBs131 Mo cUCTEM
(pyHKIMOHATBHbIE OTIEpPALHH )

1 — mocTaHOBKa IEEBBIX 3a1a4
2 — 1eneHanpaBJICHHbIN aHATIN3
3 — npeIOKEeHNs pelIeHU

4 — onpeneneHre MOACIH

5 — perenue npsmoii 3a1a4u

6 — perueHue 0OpaTHON 3a1a4n
7 — NpUHATHE peLIeHU

(ompezeneHye COOTBETCTBHS 00pa3a MOJIEIH)

Puc. 1. DnemenTapHast MOJ€NTb MHTEPIIPETALIUU T€OTIONEH

B BHJIE€ JPEBOBUAHON CTPYKTYpBHI, IPH KOTOPOH
BCIO COBOKYITHOCTb aHOMAJINI MOYKHO Pa3JeNInTh
Ha JBe 1enu (MPOTsUKEHHBIE M JIoKalbHbIe). Ka-
J/1as U3 HUX B CBOIO Ouepe]b MMEeeT KaKk MUHHU-
MyM TpH TOAIENH (TOJOKUTEIbHbBIE, OTPHIIA-

TEJIbHBIC ¥ 3HAKOIIEPEMEHHBIE) C TTOCIEAYIOIINM
pasesieHueM 110 HHTCHCUBHOCTH (Hampumep, Ha
CHJIbHBIE U cllabble) U T. 1. 3ajada CUCTEMHOTO
aHaJIM3a 3aKJIIo4aeTcsd B TOM, YTOOBI OYEPTUTH
TPAHMIBI IIPOSIBJICHUSI AHOMAJIMU C UX KJIAcCH-
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(ukanueil Ha HeCKOJIbKO (Harmpumep, 12) THIOB.

Wntepnperanus Bcerja OpHEHTHPOBaHA
Ha BBIJCIICHHE T'€OJIOTHUECKUX OOBEKTOB, TH-
MAYHBIX I M3y4aeMbIX MacCHBOB. B pymHBIX
paiioHax K HUM OTHOCSTCSI T€OJIOTHYECKHE Tela
Pa3NIUYHOrO TeHe3uca, HEe 3aTPOHYTHIE OKOJIO-
PYIHBIMH TIpoLleccamMu (Tella MarMaTHYeCKHX,
0CaJIOYHBIX U METaMOPPHUUECKUX TIOPOIT), 30HBI
TEKTOHHYECKMX HAPYIICHHUI U OKOJIOPYTHBIX U3-
MEHEHHH, PYIHBIE OPEOIIBI U 3AJIeKH. DTy COBO-
KYITHOCTh T€OJIOTHYECKUX 00pa30BaHUI MOXKHO
paccMmarpuBaTh Kak cucTeMy (TIOICUCTEMY) aHO-
MaJbHBIX OOBEKTOB (3JIEMEHTOB IOJCHCTEMBI),
CTIIOCOOHBIX BO3MYILIATh TEOIIOJIS.

HeoOxonumo wumerh rpaduveckue Moje-
U YTIOMSHYTBIX OOBEKTOB TpocTemieit dop-
MBI (yCTyT, T1acT, cepoun u T. 1.). CooTBeTCT-
BYIOIIIE UM aHOMAaJbHbIE TOJS B MPO(QHUILHOM
WM TUIOIIAJHOM BapuaHTaX JIOJDKHBI OBITh W3-
BECTHBI 110 pe3yJibTaTaM pelIeHUs NpsMou 3a-
nmaan. ChopMupoBaHHAs MOACHCTEMA MOJEICH,
obo3Hauaemast Kak V (@), ABJsIETCS 00ydaromei
BBIOOPKOH TIpM HWHTEPIpPETAIlH BBIICICHHBIX
aHomanuid. [lpumepsl aHOMaIMEOOpa3yHOIIUX
00BEKTOB MPHBEACHHI B psiie MoHOrpaduil [5—
7]. DnemMeHThI mogcucTeMsl V (a) MoryT opmu-
poBaTbCsi B MpoIlecce MHTEPIPETAIMH, HAMpH-
Mep CIocoOoM mombopa.

LlenTpansHOE TONOXKEHWE B CTPYKTYPHOMH
MOJIEJIA MHTEPIPETAIIMH OTBOJUTCS COIOCTaB-
JICHUIO TEOPETHYECKUX MOJeNeH aHOMalbHBIX
0OBEKTOB C BBIJICICHHBIMU aHOMAJIMSIMHU U Teo-
JOrMYeCKMMU 00pa3oBaHUsIMH, paccMarpuBac-
MBIMH KaK HEOJHOPOAHOCTH M3y4aeMOU CPEIIBI.
[Moncucrema cpaBHenuss P(p) obecrednBaer
(hopMupoBaHHE IOJICUCTEMBI 00pa3oB aHOMa-
1e00pa3yroImux 00beKTOB A(a), OTBEUAOIIMX
LIEJIEBBIM YCTAHOBKAM MHTepHpeTanuu. IIpassiii
OJIOK CTPYKTYPHOM MOJIENM MHTEPIPETAIUH OT-
BewaeT 3a (opMmupoBaHHE 00pa3oB OOBEKTOB
[0 XapaKTepUCTHKAM CBOWMCTB BEIIECTBA M TIO-
neit. Tak, mpu crienuaiu3anuu 1o (GU3NIeCKuM
CBOHCTBaM 3TOT OJIOK COOTBETCTBYET COZIEpIKa-
HUIO (PU3UKO-TCONIOTHUECKON MOJIENH, ammpokK-
CUMHPYIOILEH T'e0JIOTHYeCKHe 00beKThI. JIeBblIit
070K OTBeYaeT 3a N300PAKEHHIE TEOIOTHIECKOTO
MIPOCTPAHCTBA, PACKPHIBACT €TO OPTraHU3AINI0 U
yrnopsiioueHHOCTh. OH BbIpakaeT (opMaIbHBIN
nnn HeopMalbHBI MMOWCK COOTBETCTBUSI Ha-
OJTIOIaeMBIX TIOJICH M30pPaHHON T'e0JIOTHYECKOM
KOHIICTIIIMY, a MPaBbIi OJIOK 3aKperuisieT ero B
MPUHATOM (hOPMAITN30BaHHOM pelleHun. Bian-

MOJICCTBHE MOICKCTEM B CTPYKTYPHON MOJEIH
MHTEPIPETANH OTPaKAET AJITOPUTM 3TOTO MPO-
necca (puc. 1).

Anzopumm  cucmemnoi unmepnpema-
yuu 2eonosneii. JNEMEHTAPHBIA alTOPUTM CHC-
TEMHOM MHTEPIPETAUN BKIIIOUACT CICAYIOIINE
cocTapisionue: V() — MpeAMETHOE Hadaio
nenn; A(g) — oOBEKTHl HCCIeqOBaHuil; V(a)
— BBIp@XXCHHUE MpPEAMETa HCCIICJIOBaHUI Yepes
NPOCTPAHCTBEHHBIC MOJIEIH C HAOOpOM Xapak-
TEPUCTHK CBOWCTB; A(@)— BbIpakeHHE 00Opasa
npeiMeTa Yepe3 XapaKTePUCTHKH, TIONTYyUCHHBIC
[pU UHTEPIPETALMU Teomnoneii; P(p) — cpaBHe-
HUE MTOCIIETHUX TOJICUCTEM TIOCPEACTBOM (yHK-
[IMOHAJIbHBIX OIEPAalfii, JOBEICHHBIX 10 Me-
TOJMK TIPUMEHEHHs. PaccMOTpUM TPEIMETHO
paboty anropurtma.

Tlocmanosxa yenesvix 3adau (1). Orpaxa-
€T KOHKPETHOE MO03HaHHE MPEAMETa U CYIIHOCTb
MCCIIeIOBaHUM, pacKpbIBasi CPEJCTBA U OXKUAAC-
MbIC Pe3yJbTaThl, @ TAKXKE CBSI3b MEXKIY HHUMH.
CraBuTcs OJHA 3aJ1a4a MK JKe TTOCIIeI0BATEIb-
HBIH HaOoOp 3a/1au ¢ yKa3aHWueM Win 0e3 ykasa-
HUSI IPUOPHUTETA MTOCIIEA0BATEILHOCTH PEIICHUH
(HampuMep, BBISIBJICHUE PYAHBIX TEJ MO JaHHBIM
IrpaBUMETPHU Ha OCHOBE aHaJM3a KapT 0CTaTou-
HBIX aHOMaJHM{ uJId OKOHTYpPHBAaHUE 3apsKEH-
HOM PYIHOW 3aleXH C MOCJIENYIOIHUM KapTH-
pPOBaHHEM TEOJOTMYECKHX Tel B OKOJIOPYIHOM
NPOCTPAHCTBE C BBIICICHUEM O0Opa30BaHHU C
NpU3HAKAMH OPYICHEHHS MO DJIEKTPOpa3Beq0d-
HBIM aHOMAJIHSIM).

Lenenanpasnennviti ananuz (2). OTBedaect
oTepaluy JOCTIKeHHUS [IeIH. Pe3ynsrar MoxeT
OBITh OMUCAH XaPAKTEPUCTHKAMHU KOHTYPOB pac-
CMaTpUBAaEMbIX aHOMAJIMH Treonoyieii B cpaBHU-
TEITLHOM COIOCTABJICHUH WIH (DYHKIIMOHATEHON
CBSI3U C XapaKTEePUCTUKAMH T'€OJIOTHYECKUX TEl
(HarpuMep, Ha TPaBUMETPOBBIX KapTax Cpeau
OCTaTOUHBIX TOJOKUTEIBHBIX AHOMANWH, Mpe-
BBIMIAONIUX TPOHHYIO CPEIHEKBAAPATHUECKYHO
HOTPEUIHOCTh HAONIONCHUH TIOJIS, BBIACISIOTCS
TaKue, KOTophle 1o opMe U pazmepam corjac-
HO TEJICBOH YCTaHOBKE MOTYT PaccMaTpUBaTh-
Csl Kak TMEPCHEeKTUBHBIC Ha CBS3b C PYIAHBIMH
TEeJIAMH; WU BBIZICTICHUE aHOMAIILHOTO IO 3a-
PSDKEHHOM 3aJIekH, a TaKkKe 3a ero npejenaMu
KOHTYPOB aHOMAJIM{ pa3JInYHOTO THIIA, KOTOPHIE
MOXKHO CBSI3bIBAaTh C OTHOCHUTEIBHO KPYITHBIMH
TCOJIOTHUECKUMH  00pa30BaHUAMHU  Pa3THYHON
NPOTSKEHHOCTH ¥ OTHOCHTEJBHOU AIIEKTPOIIPO-
BOJIHOCTH C TIPU3HAKAMHU TEOPETHUYECKUX MOJIe-
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el Te0JIOrNYECKHX TE).

Ipeonooicenue pewenuti (3). Oukcupyer-
Csl YPOBEHb PEIICHUsI [TOCTABICHHON 3a/1auyl 110
OTIPENIEIICHNIO TUIIOB aHOMAIINE00Pa3yIOIIHX Te-
OJIOTHYECKHX Tell (pelieHa, He pelieHa, TpedyeT
YTOUHEHUS), PE3YNIBTAT BBIPAKAETCS CpPEACTBa-
MU nozcucteM A(g), v (a) (Hampumep, paccMmo-
TPeTh T€ KOHTYPbI IPaBUMETPOBBIX aHOMAJHH,
KOTOpBIE B YCIIOBHBIX TPaHHUIAX COIIACYIOTCS
C 1IEJIEBOM YCTAHOBKOW IOCTABJIEHHOM 3aja4uu
TTOVICKOB PYIHBIX TEJ, OTBEYAIOIINX MUHUMAIIb-
HO 3aJIaHHBIM UX IapamMeTpam; WIH OMPEIesIUTh
XapaKTepHble TOYKH aHOMAaJbHBIX TOJIEH 3apsi-
JKEHHOTO TeJla M IPYTUX Pa3HOTUITHBIX HEOTHO-
POMHOCTEH B OKOJOPYAHOM IPOCTPAHCTBE ISt
Kiraccuukamum 00BEKTOB IO OTHOCHUTEIHHOU
AIIEKTPOIIPOBOTHOCTH M YCTAHOBIICHUSI MX Tpa-
HUII).

Onpeodenenue mooenu (4). DTolt PyHKIU-
OHAJIBHON ONepaluel, 0 CyTH CUHXPOHHOU ¢
orepaieil 1, Mpou3BOAKUTCS BOILIONICHUE Teo-
JIOTUYECKOM MOJIENTN B CIIETIMATTU3NPOBAHHYIO TIO
M3yv4aeMbIM CBOMCTBaM Moziesb V (a). [pu aTom
1 ucxomuT m3 OOIIEMETOAOIIOTHYECKUX YCTaHO-
BOK, a 4 comtacyeTcsi ¢ KOHKPETHOH cuTyauuei
pelIeHHs TOCTABICHHOH 3a/1a4H, CBS3bIBAsI IPE/I-
MTOCBIJIKM PElIeHUs (aHaJh3 CBOWCTB) CO Cpel-
CTBaMH PEIICHHUS W BO3MOKHOCTSIMH OIHCAHUS
TEOJIOTHYECKONH MOJIETH XapaKTepUCTHKAMH ee
CBOWCTB (Hampumep, AJis TPaBUMETPUU — YCTa-
HOBJICHHE PE3KOH TpaHUIBl OpYACHEHHH NpH
OTpeielIeHHOM U30bITOUHOM MIOTHOCTH PYIHBIX
TEJl, MAKCUMAaJIbHO BO3MOYKHBIE UX Pa3Mephl 110
BEPTHUKAIU ¥ TOPU30HTANH, TITyOWHA JT0 BEpXHEH
KPOMKH, WH()OPMATHBHOCTH alipUOPHON MOJIENTH
PYAHBIX T€J MO MPUHIUNAM aHAIOTUM; WU JUIS
CKBKWHHOH 2JIEKTPOPA3BEAKH — IIPECTABICHUE
3apsDKEHHOTO Tejla CheporioM WK TMapajiiesie-
MUTIEJIOM C WJICaTBHOM 3JIEKTPONPOBOIHOCTHIO.
[IpencraBienue TpaHUIIBI OPEOIa OKOIOPYIHBIX
M3MEHEHU — KOHTAKTOM MEXIy OObEeKTaMH C
Pa3NIUYHON AIEKTPONPOBOJHOCTHIO, TEKTOHUYE-
CKUX HapylleHHH M JaeK — IUIACTaMHU C TOBbI-
IIEHHOW M NMOHMKEHHOHM 3JEKTPONPOBOAHOCTS-
MH COOTBETCTBCHHO U T. II.).

Pewenue npamoti 3a0auu (5). Ita GyHKITH-
OHaJIbHAs OTIepaIys CBS3BIBAET CIEIHATU3UPO-
BaHHBIC TI0 CBOMCTBAaM T'€0JIOTUIECKHE MOJIEIH C
COOTBETCTBYIOLIMM reononeM. [Ipenmonaraercs
CBSI3BIBATH BEPOSITHOCTHYIO TEOJOTHYECKYIO MO-
JIellb C TeoroyieM, MPUMEHsISI CIIOCO0Bl KavyecT-
BEHHOTO Y KOJMYECTBEHHOTO aHalln3a U CpaBHE-

HUSI U3y4aeMbIX U TEOPETUUCCKUX aHOMAJIbHBIX
NoJied, periaMeHTHpysl UX COOTBETCTBHE IIeJie-
BBIMH YCTaHOBKaMHU. MOT'yT IPUMEHSTHCS paHee
YCTAHOBJICHHBIC TEOPETHYCCKHE MOJICIH WU
ke GopMHUpyeMBbIe B MPOIECCe MHTEPIPETAIUN
(ctioco6 monbopa).

Pewerue oopamnoii 3a0auu (6). dtoit PpyHK-
LHUOHAJILHOW Omepanueld aHallM3upyeMble aHo-
MaJIM¥ CBSI3BIBAIOTCSL ¢ 00pa3oM MpeaMera Hc-
cienoBannii A(a) (HampuMep, pacCUMTHIBAETCS
Macca o0pasza TeoJOrHYecKON MOJEITH PYIHBIX
TEJI 10 JIAHHBIM TPABUMETPHH WM YCTaHABIIMBA-
FOTCSI IPU3HAKU B DJIEKTPUUICCKOM TTOJIE TPAHHUIIL
TeOJIOTHYECKUX TeJl C aHOMAJILHBIMU AJIEKTpUYe-
CKHMH CBOWCTBAMH).

Ilpunsamue pewenus (7). Dt1a dyHKINO-
HaJIbHAsl Omeparys TMPOBOJWTCS B HTCPATHB-
HOM PEXHUME C IPUMEHEHHUEM CPEJICTB PEIICHHS
00paTHOM 3a1aull U MOXET COAepKaTh B cede
aJFTepHATHBHBIC peuieHus. [IpuHruMaeMbie MoO-
JIeNTi 00pa3oB IeoJIOTUYECKUX TeN JOJDKHBI CO-
IJ1ACOBBIBATHLCS C MX TEOPETHUECKUMH MOJICIISIMU
U TIpenMeToM HucclienoBanuit. Ecmu mpocrtpan-
CTBCHHBIC XapaKTEPUCTHKH MOJICTH W o0pa3a
npeAMeTa UCCIeIOBaHUN COBMEIAIOTCS ¢ HEKO-
TOPOM 3apaHee 3aJJaHHON TOYHOCTHIO, TO MOYKHO
TOBOPHUTH O MPUHATHH OOBEKTHBHOTO PEIICHUS
(HampuMep, aHOMAJTBHBIH 110 TIIOTHOCTH OOBEKT
OTBeyaeT TPeOyeMbIM IIENICBBIM XapaKTePUCTHU-
KaM PYIHOTO TeJia WM, HAMPOTHB, €ro mapaMe-
TPBI HE TIO3BOJISAIOT TIPU3HATH €T0 MPOMBIIILICHHO
[ICHHBIM PY/JHBIM TEJIOM; aHAJIOTHYHOE TTOJIOXKE-
HHE MOYKET BO3HUKHYTH TIPH TIOMCKAX PYIbI IPH
JNIEKTPOPA3BE/IKE C OMpPEleNICHHEM CTPYKTYPbI
PYIIHOTO TIOJIS).

DneMeHTapHOMY MPE/ICTABICHUIO MpoIiecca
WHTEPIPETAIUU Te0N0IeH MOXKHO MPHJIATH Clie-
Jylolee CUMBOJIMUYECKOe U rpadudeckoe (pHc.
1) uzobOpaxkenue:

[Vv() 1 A(@) 2,6 A(@) 3Vv(7)]
4[v(a)5 A(@) 2,6 A(d) 7v(a)].

[TosiBnenue npouenypsl 6 nociue 7 oTpaxa-
€T UTEPALMOHHBIN MPOLIECC HHTEPIIPETALNN U B
KOHEYHOM WTOTe Mpolenypa 7 sBIsercs 3aBep-
HIAIOILIEH.

Ilpumep unmepnpemayuu. Ilokaxxem npu-
MEHEHHE PACCMOTPEHHOIO ajlropuT™Ma Ha Mpu-
Mepe MHTEPIPETALUH HICKTPUIECKOTo OIS 3a-
psiAa, MOMEUIEHHOTO B NIEpeceueHrne CKBAKUHON
1 cynedunHOl 3a7eKu Ha TMOMCKOBO-Pa3BeI0Y-
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HoM yuactke (IIpunonspusiii Ypan). Mcxonnoe
HaOJII0IEHHOE TT0JIe B BUJIE TUIaHA U30JIMHHUMN T10-
TeHIMaJsa MpUBeeHo Ha puc. 2. [lyig nnaHmera
HMMENNCh U3MEPEHN BEPTHKAIILHON COCTABIIAIO-
mel MarautHoro nojs AZ. IlemeBsIMu 3amada-
MU HHTEPIIPETALNH ABISUIUCH NTOJTyYEHUE TeOMe-
TPUUECKUX JAHHBIX O IEPECEUECHHON CKBAKUHON
ME/IHOKOJTYEIaHHOW 3aJIe’)Ku U BBIABICHHE Ha
HCCIENYEMON IIOIAAM APYTUX Ie0JIOTHYECKUX
Tel.

Haunbonee mHdopmatuBHa MHTEpIIpETALHS
[0 aHOMAaJIbHOMY IOMI0. JlJIs ero ompeesieHus
HEOOXOIMMO BHauaje BBIYUCINUTH HOPMAaIbHOE
I10JI€ OTPYKEHHOT'0 TOYEYHOI0 UCTOYHHKA TOKa
(3apsima). Hambomee mpocro Qopmanmsyercs
npoueaypa, OCHOBaHHAsl Ha IPUMEHEHUH CTaTu-
CTHYECKOr0 crocoba [uisi MOJETH BMEILIAroNeH
JIBYXCIIOWHOM cpesbl (HAaHOCHI M KOPEHHbIE I0-
poxsl). [lo HeckompkUM (B pUMeEpe MO MIECTH)
panuanbHbIM IPOQUIISIM C HA4aJI0M B SIIMLIEHTPE

Puc. 2. Ilnan n30aMHUM NOTeHIMaNa (CIUIOIIHBIE IMHUU) U €r0 aHOMaJIbHOU
COCTaBJIIIONIEH (ITyHKTHP), MB, 101151 3apsia, BEIOIHEHHOTO B MPEJIENax PYIHOTO
OKOHTYpHBaHUs CKB. 1:

A%, A" — ocu NOTOKHUTENbHBIX (KPECTOOOPa3HbIe MMHUM) H OTPULATEIbHBIX (IITPHXO-
BbIC JIMHNH) aHOManHit; 1-6 — paguansabie npoduny; O — snuneHTp 3apana; |-l — -
HUS1 TEOJIOTHYECKOT0 paspesa

3apsga O MpeACTaBISIOTCS KPUBBIE H3MEPEHHO-
O TIOTeHIIHAaJa KaK 3aBUCUMOCTH OT PACCTOSHUS
I' 10 SMUIEHTPA U B YIPOIIEHHOM BapHaHTE Ha-
XOJIUTCS MX cpenHee 3HaueHue. OcpenHsromas
3aBUCUMOCTb M PAcCMaTpUBAETCs KaK (QYHKIHS
HOPMAJILHOTO MOTCHITHAIA Ucp = U,(r). llpumep
oTpenesieHnss HOPMAJIbHOTO TONIA TPWBEICH Ha
puc. 3, a. Ilpouenypa onpeneiaeHus: HopMaib-
HOTO, a 3aTeéM aHOMajbHOro mons U, MOxeT
OBITh BBITIOJHEHA AHAIMTUYECKH 110 IMPOCTEH-
mei nporpamme. M3MepeHHOE, HOPMAJIBHOE U
AHOMAJIEHOE AJIEKTPpHUUYECKOe ToJie (puc. 2) B co-

BOKYITHOCTH C U3MECPCHUAMU MArHuTHOTO ITOJIA
paccMaTpuBalOTCA Kak IMOJACHCTEMa TpeaMeTa
WCCIICZIOBAaHUN JUIA pENIeHHs IIeJIEBhIX 3aj1ad.
AHanu3UpyOTCS TUIAHBI U3MEPEHHOTO U aHOo-
MaJIBHOTO TIOJIsI, @ TAKXKE TPapUKU STUX XapaKTe-
PHUCTHK I10 OTACIBHBIM MPOQUIIIM.
IlenenanpapieHHbIN aHAIN3 TIOJIEH 3aKIIIO-
yaycs B ONpENeNICHIH KOHTypa aHOMaJIUH U WX
TUTIU3AIUN JUT MHIWBUIYATbHON WHTEpIIpeTa-
WU C YYETOM HaJIOKCHUSI BO3MYUICHUH OT He-
CKOJIbKUX 00bekTOB. Hambosiee HanexHO 3ana-
Ya penraeTcs 1Mo aHOMalIbHOMY 3JIEKTPUIECKOMY
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MOJII0, XOTSl TIPU3HAKH BIIMSIHUSI OTHENBHBIX He-
OZIHOPOJHOCTEH 3aMETHBI M Ha IIaHEe U30JIMHUM
U3MEpPEHHOTO MoTeHnuana (puc. 2). Ilo uzomu-
HUSM TIOTEHIMAJa 3TUX COCTABJISIOMINX IO
BHJIHO, YTO OTUYETIMBO MPOSIBISIOTCS 4 aHOMAITb-
HbIX 00beKTa (4, — A4,). Ocu CBA3aHHBIX C HUMH
aHOMAJIMHM MMEIOT MEPUANOHAIBHOE IPOCTUPA-
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HUE W YaCTUYHO IOKa3aHbl Ha puc. 2. ['padux
AHOMAJIPHOTO IMOTEHIMAJIA IO I[IEHTPAILHOMY
mmpoTHoMy Tpoduio |-I, Ha koTopom anoma-
JIUM UMEIOT HauOOJbIIYI0 HHTEHCUBHOCTD, MTPH-
BEJICH Ha puc. 3, 0.

JlokanbHast MONOXKUTENbHAS aHoManust A *
OTpa)kaeT BIMSHUE CAMOTO 3apsSHKEHHOTO Tela.
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Puc. 3. Pesynbrarsr 00pabOTKK 1 MHTEPIIPETALINH MOJIS 3apsiia B CKBa-
*kuHy | (MCXOHBIE JaHHBIE Ha PHC. 2):

a — rpauKu NOTEHIUAA TI0 CHCTEME PaJHaJIbHBIX MPOdHIeH 1
ocpennstomas ux kpusas Ug,; 6 — rpadukn usmepentoro U, Hopmansroro Uy
u ano-mansHOro U, noreHuunana; GpparMenTsl H3MEpEeHNii MArHUTHOTO
noist AZ u reosoruueckuii paspes mo npodmio |-1; 1 —
CyOBYJIKaHUYECKUE JIMITAPUTO-AALUTBL; 2 — THAPOTEPMATbHO H3MEHEHHbIE
HOpPOBI; 3 — pa3pbIBHOE HapylieHHe; 4 — CKBaXHHBI; 3 — 3apsin; PT —
PYAHOE Telo

Anomanuu 4," 1 A,” OTHOCATCS K NPOTSHKECHHBIM
1 Ha aHOMAJILHOM T10JI€ 3aMETHBI 10 BCeH JUInHe
aHmera cheMKu. OcH COOTBETCTBYIOT y4acT-
KaM HanOoJjiee MHTEHCHUBHOTO TPOSIBICHUS aHO-
manmid. JIokanpHast aHoOManust A, HaXOIUTCS Ha
CEBEPHOM TIPOIOIDKECHUM aHOMAHH A ™.
[Ipennoxenue pelieHnii OTHOCUTEIBHO HWH-
TEpIIpEeTay OTMEYEHHBIX aHOMaJIHi OCHOBAHO

Ha 0OpalleHNH K THIIOBBIM aHOMAJIUSIM [T MO-
Jiesielt pa3IMYHbIX TEOMETPUYECKH NMPaBUIIbHBIX
TeJT C aHOMAJIBHBIMU 3JIEKTPUUECKUMH CBOMCT-
BaMHU (3apsKeHHBIE B pa3IMYHbIE TOUKH ITPOBOI-
HUKW pa3HooOpa3Hoil (pOpMbI, KOHTAKTHI, Tia-
CTBI, HE3apsHKCHHBIC MPOBOAHUKA W T. 10.) [7].
TumoBeie aHOMAIMH W3yYEHBI MTyTEM pEIIeHUS
MpsIMOM  3a7a4 aHATUTUYECKUMH CIIOCO0aMU
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WK yTeM (PU3NIECKOr0 MOJAECITUPOBAHUSI.
[IpunsTHE pElIeHUs] OTHOCUTEIBHO aHOMa-
man A" CBOIMTCS K MOJTYy4YEHUIO HH(pOpMALUH
0 TPOCTPAHCTBEHHOM IOJIOKEHUH 3apsKEHHO-
ro tena. Ilo Bugy aHoMasbHOTO MOJISI C JIOKaJIb-
HBIMH DKCTPEMyMaMH Ha JIMHAW MepuraHa
TEJI0 UMEET CYOBEpPTUKAIbHOE TaJeHHUE U Me-
PUIMOHANBHOE TPOCTHPAHUE CO CKIOHECHHEM
Ha ceBep (FOKHBIA DKCTPEMYM HMEET 3HAYCHHUSI
BBIILIE, YEM CEBEPHBIN). DKCTPEMYMBI COOTBET-
CTBYIOT IIPOCKIHUSAM BBIKIMHOK PYJHOH 3aJIeKH,
mHa ee okoio 600 M. bonpmas wacte pygHOTO
BEIIECTBa PACIOIOKEeHA BhIIIE 3apsiaa (00 3ToM
CBHUJICTEIILCTBYET MOJIOKUTEIBHOE aHOMAJIbHOE
I10JIE HaJl AMULICHTPOM 3apsiaa (CM. puc. 3, 0).
AHOManus A," CBA3BIBAECTCS C BIMAHUEM
KOHTaKTa (C HAKJIOHOM Ha 3araj) cpenbl Oonee
BBICOKOTO Y/IETHLHOTO CONPOTHUBIICHHS, YEM Cpe-
Ja C 3apsDKeHHbIM TeloM. llpeBbilieHue mnpu-
OIM3UTENBHO B 6 pa3 (COIIaCHO TEOPUH OHO PaB-
Ho (1 + K)/(1 - K), a man xonrakrom K = U, /
U,). Ilo Bcem mpu3Hakam 3TOT KOHTAKT SIBJISET-
Csl TpaHuLell cyOMepuIMOHaIBHON 30HBI THAPO-
TEpPMaJIbHO HM3MEHEHHBIX IOPOJ, BCTPEYCHHBIX
CKBOXWUHOH 1, ¢ CyOBYJIKaHWYECKHM MAacCHBOM
(1aHHBIE KapTHPOBOYHOM CKBaXXHMHBI). DTO pe-
[IeHUE TOAKPETIISETCS aHOMaIMEe MarHUTHOTO
oJIsI, THIIMYHOM 111 KoHTakTa. Hax ocetnen-
HBIMHU OKOJIOPYAHBIMH ITOPOJAMHU C NMPU3HAKAMHU
BBIIENIAYMBAHUS TEMHOIIBETHBIX MHHEPAJIOB Ha-
OrogaeTcs oTpULAaTeNbHas BETBb aHOMATHK AZ.
AHanorn4HsIM 00pa3oM MPUHUMAIOTCS peLie-
HUsl OTHOCHTENBHO aHoManuii A, u A, . Ilepsas
13 HUX CBS3BIBACTCS C MPOTSHKEHHBIM TEKTOHHYE-
CKMM HapyIIeHHUeM II1acToo0pa3zHoi (hopMsI (TIO7T-
TBEpPXKIAETCA OTpUIaTeIbHON aHoManuend AZ), a
BTOpasi — C HAYaJIOM 30HBI MOBBIILICHHOM AEKTPO-

MIPOBOJTHOCTH, H30JIMPOBAHHOW OT 3apsKEHHOIO
TeNa ¥ yXOASIIEH Ha ceBep 3a MpeAesbl IUIaHILeTa
CheMKH. Briocnencreun B mipezienax A, ycTaHoB-
JICHA TIOBBIIICHHAS CYITb(HUIU3ALUSI TTOPOJ.

Takum o0pa3oM, B HHTEpIpETAIH Teo-
MoJed CIOXUIUCh METO/IOJOTHYECKHE YyCTa-
HOBKH, B CUCTEMATUKE KOTOPBIX MPUMEHSIIOTCS
KauyeCTBEHHbIE U KOJHYECTBEHHBIE CIIOCOOBI C
TEOPETUYECKUMU OCHOBaMHU, 3aJI0)KEHHBIMU B
METO/aX CPABHEHHUSI U AHAJOTUU, B PEUICHUAX
ypaBHEHHUI MaTeMaTHIeCcKOl (PU3NKH, B CTATH-
CTHYCCKHUX OOOOIICHHUSIX W B BEPOSTHOCTHBIX
COIOCTAaBIIEHUAX CTPYKTYPHI FE€OTI0JIEN U Bellle-
CTBEHHBIX HeogHOpoaHocTel. [lociennue 00b-
€KTbI OTPa)KatoTCsl B allPUOPHBIX U allOCTEPUOP-
HBIX KOHIICNTYaJIbHBIX MOIEISIX MPHU PEHICHUU
MPSAMBIX W OOpaTHBIX 3aJ1ad C JByaJbTepHATHB-
HOW M MHOTOQJIbTEPHATUBHOMN MOCTAHOBKAMHU U
pELIEHUSIMHU.

[Ipu ormucanuu Mozeneii nonei u BeIecTBeH-
HBIX HEOJTHOPOAHOCTEH 10 OTJIENbHBIM CBOMCTBAM,
KOMITJIEKCAM M KOMOMHAIIASM CBOMCTB II€IICCO0-
Opa3HO HCHONB30BaTh OMHOTHITHBIE TeOMeTpHUde-
CKHE XapaKTePUCTUKH, OIIPEIENIAIOIINE IPOCTPaH-
CTBEHHOE IOJIOKEHHUE U CTPYKTYPY F€OJIOTHYECKUX
TEl U COOTBETCTBYIOUIMX UM KOHTYpPOB IIOJIEH.
Becs ke mporecc reooruuecko HHTepIIpeTalun
ClIelyeT TMPUBECTH B CHUCTEMHO-SIMHOOOPA3HBIN
BUJ, OTPAKCHHBIA aJITOPUTMOM HHTEpPIpPETaLU
Teor1ofieil, MPUMEHEHUE KOTOPOro Peau3yercs B
OpraHu3aiuy mporecca (popMaF30BaHHOTO pe-
LICHUSI YaCTHBIX 337a4 U CTPYKTYPUPOBAHUU H3-
y4aeMOM TreoJorMueckod CUCTeMbl. binxaiiiiei
pOOJIEMOl SIBJISIETCS Pa3padOTKa MAITMHHBIX CIIO-
COOOB OTIpe/IeNIeHHsT TT0 AaHOMATLHBIM TEOTIONISIM
TPaHUI] TEOTOTUICCKUX OOBEKTOB, HAPYIITAFOIIINX
YCJIOBHO OJHOPOAHYIO BMEILAOLLYIO CPELLY.
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PETYJISIPU3AIIMSA CEUCMHUYECKHUX JJAHHBIX
IHPU OBPBEJMHEHHWU CMEKHbBIX CBEMOK

Kypamos HU. A., bongapes B. U., Kpsiiarkos C. M.

B pabote paccMOTpeHBI BOIIPOCH! MOBBIICHNS KaUeCTBa CEHCMUIECKUX N300pa)keHNI IIPH NX MTOCTPOCHUH HA OCHOBE He-
CKOIIBKHUX CEHCMHYECKNX CheMOK, BBITIOTHEHHBIX C PA3INYHBIMU 3HAYCHUSIMHU TTapaMeTpoB cHcTeMbl Habmonenus. [1pen-
Jaraercs Croco0 MOBBIMICHUS KPaTHOCTH CyMMHPOBAHHS U ITIOTHOCTH M300pa)X€HHsI CEHCMHUYECKHX TPACC MPU TAKOI
o0paboTke naHHBIX. [IpuBeieH TpHMep IPUMEHEHNS TAKOTO criocoda AJIst OMHON W3 TUIoMmaAeil Ha TeppUTOpPHUH 3ara HoH
Cubupu. [lokazana BO3MOXHOCTb PErysIpU3alliyl JaHHBIX C MOBBIIICHHEM OTHOIICHHS CUTHAJ/IIOMEXa, yITydIICHHEM
TIPOCTIEKUBAHUS [EJIEBEIX OTPAXKAIONIIX TOPHU30HTOB M ()OPMHUPOBAHUEM E€IMHOI KOOPIHMHATHOM CETH Ul CEHCMUUECKUX
Tpacc, MOTyYeHHBIX B XO/IC Pa3HBIX CHEMOK.

Kniouesvie cnoga: obpadbomka Oannvix; ceticmudecKue U300padiCeHus; Ompadicaiowull 20pu3oHm,; KpamHocms
CYMMUPOBAHUS; NIOMHOCHb MPACC;, OMHOUWEHUEe CUSHAN/NoMeXA; UHMEPROTAYUS OAHHBIX, 00beOUHeHUue CelCMUIeCKUX

CbEMOK.

B nocnennee BpeMst pu UCCieI0BaHUM TIEP-
CIIEKTUBHBIX JIOBYIIEK YIJIEBOIOPOAOB B PETHO-
HaX, U3y4eHHE KOTOPBIX CEHCMOpPa3BEeIOUYHBIMU
paboTaMy BBINOIHSETCS JOBOJBHO AOJTO, Ya-
CTO BO3HUKACT HEOOXOIMMOCTH NPHUBIICUCHHS
JAHHBIX, TIOJIyYCHHBIX HA TOW e MM CMEXHOMN
Tepputopun panee. [Ipu 3ToM pe3ynbraTsl ceid-
CMOPa3BEIOYHBIX paboT, BBHIOJHEHHBIX B pas-
HOE€ BpEMsi, MOTYT 3HAYUTEIbHO BapPbUPOBATHCS
13-3a pa3In4Mii B UCTOJIB3YEMBIX CHCTEMax Ha-
OmrofeHusT (CUCTEMBI THUIA «KPECT», «KUPIHY-
Hasl KJIaJIKa» U JIp.) U 3HAYSHHSIX UX TapaMeTpoB
(KpaTHOCTb TEPEKPBITUS, PACCTOSIHUE MEXKIY
JUHHUSIMH TIpHEeMa W BO30YKICHHS, WHTEPBAJIbI
MEXIy IMyHKTaMH Ha HUX U 1p.). Bce 3T0 00-
YCIIOBIMBACT OOBEKTHBHYIO CIOXKHOCTbH CIHS-
HUS JIaHHBIX, MTOJyYEHHBIX MPH UCTIOIH30BAHUN
pas3HbIX cucteM HabmoneHus. Heo6xonumo mpu-
BOJUTD BECh MMOJTYUYCHHBIH HA0OP CEHCMUYECKHX
3anuceil K equHON KOOPAMHATHOM CEeTH, BhIpaB-
HUBaTh KPaTHOCTh CyMMHPOBaHUS M TUIOTHOCTh
n300paXeHUs! CEHCMUUECKUX Tpacc B 00JacTH
COYJICHEHUsI IJIOLIAJIeH, MOBBIIATh OTHOLICHHUE
curHain/nmomexa. OCHOBHBIM BapUaHTOM pellie-
HUS TaHHOM 3aJja4M B HACTOSILEE BPEMsI SBIISIET-
Csl MICTIOJIb30BAaHUE PA3IUYHBIX METOIOB MHTEp-
MOJISIIKK ceficMuueckux Tpacc. HoBble cunTeTn-
YECKHE TPACChl IIPHU 3TOM IIOJIyYaroT HAa OCHOBE
yCpeOHEeHusl psga MapaMeTpoB, TaKUX Kak Ko-
opauHaThl Touek Bo30yxaeHus (I[1B) u npuema
curHana (I1I1), ynanenus MCTOUHUK-IPUEMHUK,
a3uMyTa TakoW Mapbl U BPEMEHHM PETHCTPALIUU.
Yamie Bcero BHIOMpPAETCsl COBOKYITHOCTBH IISITH
apamMeTpoB, TaK, YTO OCTAJbHBIE MOTYT OBITH

BBIYMCIICHBI HAa MX OcHOBe. Hampumep, Bpems
peructpauuu u koopauHarel I1B u IIIT nnm ko-
OpIUHATBl CPEAHEH TOUKH, a TAKXKE a3uMyT U
yaanenue [IB-IIII. ITogoOuble crocoObl pery-
JSIPU3AIUY JAHHBIX [TONyYWIA Ha3BaHue 5D uH-
mepnonayuu [1].

BwmecTte ¢ TeM 04eBUAHO, UTO UHTEPHOISLUS
CEUCMUYECKUX Tpacc MO CBOEH CyTH SIBISETCS
YUCTO MaTeMaTtudyeckoil omepauueit. I[loatomy B
XOZI€ pelIeHUs TOCTaBICHHOMN 3a/]auu MPeICTaB-
JSieTCs 1enecoo0pa3HbIM pacCMaTPUBATh TAKKE
MPOIENYPhl, OCHOBaHHBIC HA (DU3MUYECKUX CBOM-
CTBax PaclpOCTPAHECHUSI CEHCMUYECKUX BOJH B
reoJorudyeckoi cpene. B kauecTBe Takux mpoiie-
JIyp MOTYT CIIY’)KHTh HEKOTOpBIE BUIBI AUQpaK-
[UOHHBIX MTPE0OpPA30BaHMIA, TAK KaK UCIOJIb3ye-
MBIl B UX OCHOBE MOJXO/ JEJIaeT MPaBOMOYHBIM
OTHECEHHUE HaOIIOICHHOW CeHCMHUYECKOW Tpac-
Chbl HE TOJIBKO K CpeJIHEN TOUKE MEXAY UCTOUHHU-
KOM W MPUEMHHUKOM, HO M K OOJNBIION oOnactu
PABHOBEPOSATHBIX TOUEK MMOJIOKEHUS HCTOUHUKOB
CUTHaNa B ee OKpecTHOCTH. Hibke onmuchiBaroT-
Cs1 TEOPETUYECKUE OCHOBBI U OUH U3 IPUMEPOB
MPUMEHEHUS TAKOTO MOIXO0/a.

[Ipemmaraemsiii B pabore anroputMm oOpa-
OOTKHM JaHHBIX 0a3MpyeTCcss HA MHOKECTBEHHOM
nepecyeTe HAOMIOIEHHBIX TPACC KaXKIOW Ccei-
cMorpaMMebl o01ie Touku Bo3OyxaeHust (OTB)
Ha TPYIIbl TOYEK NPEIBAPUTENILHO 3aJaHHOU
CeTH pacueTHbIX OMHOB. JlaHHBIA Toaxox [2, 3]
OCHOBAH Ha TOM, UTO B CIy4yae U3yUYEeHUs UCTOU-
HUKOB JU(parupoBaHHBIX BOJH WX TOJIOKEHUE
M0 3apPETUCTPUPOBAHHOMY CHUTHATY HE MOXKET
OBITH OTpE/eNICHO OMHO3HaYHO. TeM He MeHee,
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OOBIYHO HAONIONEHHYIO Tpaccy OTHOCWIH K
CpelHEel TOYKE MEKy UCTOUHUKOM U IIPUEMHHU-
KOM, KaK K HanOoyiee BEPOATHOMY IOJOKEHHIO
CEHCMUYECKOM HEOHOPOAHOCTH, a ITOJIyYCHHbIE
B PE3YJIBTATE TAKOI'O IOAXOJA CMELIEHUsS yCTpa-
HSJIM TPU TIOMOIIM CHEUHATbHBIX MUTPALMOH-
HBIX IIPOLEAYP, TOIPABOK 3a YIOJl HAKJIIOHA U IIP.
[4]. Ilpu 3TOM Ha ocHOBE IU(PPAKLMOHHBIX Mpe-
o0pa3oBaHuii [S]| CTAHOBUTCS BO3MOXKHBIM YHTH
OT ATOr0 UCXOAHOTO IIPOTUBOPEUHSL, IEPEMECTUB
HCXOMHBIN CUT'HAJ HAa 00JIaCTh BEPOATHBIX MOJI0-
JKEHUU €ro MCTOYHUKA, KOTOpas IMPEeACTaBIIAET
co00H KPHBOJIMHEHHYIO TIOBEPXHOCTh. TaKoi
mporecc OyaeT OCYIIECTBISATHCS MMOCIeN0Ba-
TEJIbHbIM MHOIOKPaTHBIM IIEPEHOCOM CEUCMHU-
YECKHUX TPACC HA TOUKU C 33JaHHBIMU KOOPAUHA-
TaMH, C OJHOBPEMEHHBIM BBOJOM CIIELUAIbHOU
KMHEMAaTHYECKON IONPAaBKH, ONpPEAEIsIeMON re-
oMeTpuel (KoopAHHaTa HCTOYHHKA, IPUEMHHUKA
U TEKyIIeH pacueTHOH TOUKU), BpEMEHEM peru-
CTpallMM U CKOPOCTHOW MOAenbl0 cpensl. Ilpu
IIOCTOSIHHOM CKOPOCTU CEHCMHMYECKUX BOJH B
cpelle Takas KHHeMaTudecKasi IONpaBKa PUMET
CIEAYIOUIUI BUJL:

2 2
L2+lt§ + L2+l 2
Ve, ) 4 Vi, )

4
2 2
rae RIZ\/(XD_XHB) +(yD_yl'IB) ;R =

:\/(xnn ~—Xp )2 + (ynn Vb )2 3 Xngo Vs X Vs
Xos Y — KOOP/IMHATBI Ha IIIOCKOCTH HAOMIOICHUH
COOTBETCTBEHHO MyHKTa BO30YXKICHUS, MYHKTa
nmpuema | IeHTpa OWuHa, B KOTOPBIi TpaHchop-
MUpYETCs KaXk1asi Habogaemas ceicMoTpacca.
Y4acToK KOOPIMHATHOHN CETH, B LEHTPHI OMHOB
KOTOPOTO TpaHC(POPMHUPYETCs OJJHA M Ta K€ Ha-
OJroZIcHHAs Tpacca, IMOJydrl B paMKaxX OIHUCHI-
BaeMOM TEXHOJIOTHH 0Opa0OTKM MaHHBIX Ha3Ba-
HUe 6onvbuiozo buna (bb), a ero xapakrepucTukn
— TIOJIOXKEHHE, pa3Mep | Tp., MO CYTH SBISIOT-
Csl YNpaBIAIOLIMMU HapaMeTpaMu HpPOLEAYpHI
peoOpa3oBaHusl BOJIHOBOTO TOJIS U OTPAXKAIOT
(DU3UKO-TEOJIOTUYECKUH CMBICIT  TIOITY4aeMOro
HUTOTOBOTO M300pa)keHUs! cpelpl. B KoHEeuHOM
cueTe, MpeoOpa3oBaHne MHOKECTBA HAOIIOICH-
HBIX TPAcc MO3BOJMT JAJsI KaXKIIOTO M3 pacder-
HBIX OMHOB CO3/1aTh 3HAYUTEIBHYIO MO0 00BEMY
COBOKYITHOCTh HOBBIX CEHCMHYECKHX Tpacc,
CYMMHPOBaHHE KOTOPBIX U IO3BOJHT MOIYYUTh
UTOTOBOE CeHCMUYEeCcKOe N300pakeHHE TeOI0TH-
4ecKoro paspesa. Pesynbrarom Takoit 00paboTKu

At(xp, yp.ly ) =

JIAHHBIX CTAHOBUTCSI MHOTOKPATHOE YBEIUUYCHHE
TUIOTHOCTH CeficMOTpacc Ha eIMHUILY TUIOIIA TH.

OnHPM W3 TIABHBIX TPEUMYIIECTB Ipeia-
raeMoro croco0a TOCTPOCHUsS W300paKeHHA
SIBIISIETCS] BOBMOYKHOCTD TIOBBIIICHUST KPaTHOCTH
CYMMUPOBaHUS CEHCMUYECKUX Tpacc mpu ¢op-
MHUPOBAaHUH UTOTOBBIX Pa3pe3oB, a TAKKE TYCTO-
THI MX MOCTPOCHM. B maHHOM acrmekTe MOXKHO
NPOBECTH aHAIOTHIO ¢ MerogoM Multifocusing
[6], tme Taxke MOSBISCTCS MOZOOHAS BO3MOXK-
HOCTb 3a CUET MCIIOJIb30BaHMs IIPU MOCTPOESHUHU
n300pakeHui HaOIIOIGHHBIX TPACC B OKPECTHO-
cTH cpenHert Touku. [lepecyer MCXomHBIX Tpacc
ceticmorpamm OTB Ha o6macTs GombIioro OnHa
MO3BOJISIET YBEJINYMBATH KPATHOCTh CYMMHPOBA-
HUSI, 9TO JIJaeT BO3MOXKHOCTB TOJIydaTh U300pa-
JKCHUSI, Hecylue B ceOe HOBYHO HMH(OPMAIHIO
IUIST TEOJIOTHYECKOH W Teo(hHM3MIecKol WHTEp-
MpeTalny CeNCMUIECKIX MaTepraoB. B koHed-
HOM CYeTe, KPaTHOCTh CYMMHPOBAHHS CEHCMU-
YECKUX Tpacc JJsi NpOoQUIBHBIX paboT MOXET
OBITH yBENWYECHA HA TMOPSIOK, a B CIydae IUIo-
1IaJJHBIX HAOMIONIEHUH — U Ha JIBa TIOPSJIKa, I10
CPaBHEHHUIO C KPAaTHOCTHIO TIEPEKPHITHS, OTpe-
JIEJIIeMO  TeXHOJNoTHel ToJNeBhIX padoT. llpm
3TOM Ba)KHO OTMETHUTbh, YTO pazMep dIeMeHTap-
HOW pacyeTHOW SYehKU Iuiom@aau — OuHa — He
Oy/ZieT oKa3bIBaTh BIMSHUS Ha 3HAUYEHHE MOJTyya-
€MOii KpaTHOCTH CYMMHPOBAHUS UTOTOBOTO U30-
OpaXeHrs1, a 3HAYUT TOSABISIETCS BO3MOKHOCTH
YMEHBIIIATh €ro pasMep, I TOTO YTOOBI MOJY-
4arh OoJiee AeTaabHbIE 10 TOPU30HTAIIN CEHCMU-
YecKre U300pakeHus! reosioruueckoil cpensl. C
MOMOUIBIO TAKOTO MOAX0/a K 00paboTKe JaHHBIX
TaK)K€ MOTYT OBITh PEIIEHB MHOTOYHCIICHHBIC
TEXHUYECKHE TIPOOIEMBbl CEHCMUYECKHX Che-
MOK, CBSI3aHHBIE C WX CTHIKOBKOM, «IIpOOeTaMm»
Ha KapTe KPaTHOCTH WU HU3KUM Ka4eCTBOM I10-
JIEBBIX MaTEPUAIIOB.

Boob6e, 1151 moHMaHus TPUHITHIA PAa0OTHI
OTIMCHIBAEMOTO CIOocO0a Ba)XKHO MOHUMATh, YTO
HCITONIb3YEMBIH pasMep OONBIIOT0 OWHA TIPSIMO
MPOTMIOPITMOHATBHO BIUSET HA KOJIMYECTBO CyM-
MHUPYEMBIX CEHCMHYECKHX TPAaCC, MOTy4aeMBbIX
U KaKA0M u3 Todek m3oOpaxeHus. llosTomy
B JlaJbHEHIIEeM caM IapaMeTp KpaTHOCTH CyM-
MUpPOBaHUs OyAeT pacCMaTpHUBATHCS HE caM IO
cebe, a uepes nmpusMy pasmepa bb. Taxk, mpu cu-
cTeMe HaOIOJICHHSI C PACCTOSTHUEM MEXTY Cpe/l-
HUMH TOYKaMH, 110 MPO(UII0 paBHBIM 25 M, U
bb paszmepom 250 M MBI ITosTyyaeM yBeJUYEeHHE
KpaTHOCTH cymmupoBanus B 10 pa3 Ha kaxaou
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13 CyMMOTPACC HTOIOBOTO M300pa)KeHHS 10 CpaB-
HEHHUIO C KPaTHOCTHIO mepekpbiTusi. Heobxommmo
MOHUMATh, YTO JaHHBIC MOHSITUS KPaTHOCTH CBSI-
3aHBI MEXKITy COOOM, HO TAJIEKO HE TOXKIECTBEHHHBI,
TaK Kak (pyHIaMEHTaIbHO OTIIMYAIOTCS HATTMIHEM
WM OTCYTCTBHEM ITOJTHOTO HaOOpa He3aBUCHMBIX
¢dusryecKux HaOMIOICHMI B CBOCH OCHOBE.
OnpoOoBaHne MeTola Ha CHHTETHYECKHX
JaHHBIX [0Ka3ajJio, YTO Ja)Ke HCIIOJIb30BaHUE
oTHOCUTENbHO HeOonbmoro bb pasmepom 300
M IO3BOJISIET, B AOMOJHEHHE K BBIIIECKAa3aHHO-
My, TIOYTH TIOJIHOCTBIO YCTPaHUTH dPPEKT ceid-
CMHYECKOTO CHOCA JJIsl OTPAKAIOMIMX TPaHUIL
¢ HeOONBIIMMHU yramMHu HakioHa (mo 20-25°),
T. €. YaCTUYHOTO MUTPALMOHHOTO 3 eKTa, Ko-
TOPBII MOXKET OBITH MOJYYEH C MallbIMU 0azaMu
nepecuera (pasmepamu bb), mocratounoro ams
BOCCTAHOBJICHUS! HMCTHHHOTO MOJOXKEHHS O0b-
EKTOB Ha celicMuueckoM paspese. EcrecTBeHHO,
YTO MpPU HAIMYMK B pa3pe3e KpPyTOHAKIOHEH-
HBIX OTPaKAIOUIMX TPAHUL] sl UX TPaBHIBHO-
ro M300pakKeHHsI Ha TEOJIOTHYECKOM paspese

t, mc

HEOOXOMMO BKIJIIOYATh B Tpad o0paboTku oauH
U3 BAPUAHTOB CTaHAAPTHBIX MpPOLEIyp MHUIpa-
OUOHHBIX MpPeoOpa3oBaHUi, CIIOCOOHBIX aJleK-
BaTHO Pa0OTaTh MPH HAJIWYMU OOJBIIMX YIJIOB
HaKJIOHA. JIpyroil BayKHBIH BBIBOJI, KOTOPBIN OBLI
c/eJaH mocye anpobanuu crnocoda Ha mMareMa-
TUYECKUX MOJENX, 3aKJII04aeTcs B TOM, YTO
IPU HCHOJb30BAHUM THUIHWYHONH CHCTEMBI Ha-
OJIOZICHNI M YacTOTHl CHTHaJa B paMKax METO-
Jla He MpEeNICTaBIsIeTCs BO3MOXKHBIM pa3/ielieHre
00BEKTOB, PacIONOKEHHBIX Ha MaJIbIX paccTosi-
HUSX JIpyT OT Apyra no ropusoHTtaiu. [lotomy,
Jake o0nanas BOSMOXKHOCTBIO pa3Meliarb Tou-
KM M300paKeHus! MO MPOU3BOJIBLHO T'YCTOH CeTH,
UCIOJb3YEeMBIH HIKE MHTEpBaJl IOCTPOEHUS
uToroBelx Tpacc (10 M) siBiseTcs mpenenbHBIM
3HaueHHEeM OWHHMPOBAHMsS CEHCMUYECKOro IMpo-
¢buist U1 CTaHAAPTHBIX CUCTEM HaOJIIOACHUS, 32
HCKJIIOUEHHEM COBPEMEHHBIX BBICOKOIIOTHBIX,
BBICOKOYACTOTHBIX CEMCMHUYECKUX CBHEMOK [7],
I7I€ BO3MOYKHOCTb YBEJIMYEHHUs TYCTOTHI CETH
pacyeTHBIX TOYEK MOXET OBbITh HCIIONB30BaHA
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CGI/ICMOI‘paMMbI OI'T

Puc.1. Bug ceficmorpamMm OI'T, MoJIHOCTBIO MOJITOTOBIIEHHBIX I BBO/Ia KUHEMATHYECKUX MOTIPABOK
U CYMMUPOBaHUS

JUTSI MEHBIIIUX 3HAYCHUH pa3mepa 3JeMEHTapHON
STYEHKH (POPMHPYEMOTO N300paKeHUSI.
Peanuzanust moyry4eHHBIX aJrOPUTMOB pac-
CMOTpPEHA Ha MPUMEPE MOCTPOCHUS OObEIUHEH-
HOTO CEHCMHUYECKOTO M300paKSHHS HA OJTHOM U3
MEPCIIEKTUBHBIX TUIONIaei 3anaanoit Cubupwu.
B nmanHOM ciiydae BO3HHMKIA HEOOXOAMMOCTH
OOBCTUHECHHS JIByX CEHCMHUYCCKUX CHEMOK,

BBITTOJTHEHHBIX B Pa3HbIC TOJbl C KPaTHOCTSIMH
nepekpoitus 40 u 24. O6a Habopa JaHHBIX Xa-
PaKTepHU3yIOTCS JOBOJIBHO HU3KUM OTHOIICHHEM
curHan/nomexa. Llens 00paboTku — MOBBIIIEHUE
KauecTBa N300pakKeHUs] HUYKHEMEIIOBBIX U BEpX-
HEIOPCKUX OTIOKEHHH /sl TOBhIeHus 3 dex-
TUBHOCTH TeO(pHU3NUECKON HMHTEpHpeTalny Ma-
tepuanoB. Ha puc. 1 nmokazan xapakTepHbIi BH]
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ceiicMorpamm oOmielt rmyounHoi touku (OI'T),
MMOJTHOCTBIO MOATOTOBIIEHHBIX ISl BBOJA KHHE-
MaTHYECKHUX TOIMPABOK M CyMMHUpOBaHHs. Buu-
HO, 4TO roforpad)bl OTPAKCHHBIX BOJIH Ha 3alld-
CSIX TIOXO TIPOCIICIKUBAOTCS, B TOM YUCIIC U TS
LIEJIEBBIX TOPU30HTOB. Takoe HU3KOE OTHOIICHUE
CUTHaJI/TIoMexa 00yCIIOBIUBACT HEOOXOAUMOCTh
HCIOIL30BaTh JIOMOIHUTEILHEIE TEXHHYECKHE
cpeacTBa 00pabOTKHM JaHHBIX, KOTOPbBIE MO3BO-
U OBl TIOBBICUTHL KAa4eCTBO HTOTOBOIO CEii-
CMHUYECKOTO H300paKCHHS, 10 CPABHEHUIO C
pe3yabpTaTaMy TPATUIIMOHHOTO CYMMHPOBAHHUS
CUMMETPUYHBIX BBIOOPOK HCTOYHHK-TIPUEMHHUK
JUTSL KaXKJIOM M3 CPETHUX TOYCK.

t, Mmc

1700
1800
1900 -
2000
2100
2200
2300

2400

1000 X, m

[IpeacraBneHHbI HAOOP celicMorpaMM ObLT
00paboTaH MO ONMCAHHON TEXHOJIOTUU C TpPH-
MEHEHHeM 00JIbIIoro OuHa ¢ AuaMeTpoMm ot S50
1o 500 M. Ero mnieHTp ObUT MpuUBsi3aH K CpeaHen
TOYKE MEXKIy UCTOUHUKOM U MPHUEMHUKOM. Ta-
KO€ IOJIOKEeHHE HanboJee OIM3KO K TPaIUIOH-
HOW 00pabOTKe M MO3BOJISCT OPUESHTHPOBATKCS,
[IaBHBIM 00pa3oM, Ha 3epKallbHO-OTPaKCHHBIC
BOJIHBI U CYOTOpWU30OHTAIILHBIC OTPAKAIOIIUE
00BEKTHI B T€OJIOTUYECKOHN cpejie, UX MOPOIUB-
mue. HeclnokHO TokKaszarh, 4TO MPU CBEICHUU
quaMmerpa 0onbIIoro OWHA 10 IOJIOBUHBI pac-
CTOSTHUSL MEXK/y IyHKTaMH IpHeMa cehlcMmuue-
CKOW ChEMKH MbI TIOJYYHM B UTOTE PE3YJbTaT,

Puc. 2. ®parment BpemenHoro paspesza OI'T B o0nacTu coequHEHHS JaHHBIX Pa3HBIX CEHCMUYECKHX ChEeMOK:
a — TIOJIy4EHHBIN IyTEM CTaHIapTHOI 00paboTKH; 6 — pe3ysibTaT 00pabOTKH [0 OMHCAHHOMY CIIOCOOY
C IPUMEHEHNEM OOJIBIIOro OMHA C IIEHTDOM B ChelHeH Touke U mmamerpoM 300 M

9KBUBAJICHTHBIA CTaHIAPTHOM TEXHOJOrHH 00-
pabotku B metone OI'T. CrienyeT OTMETUTB, U4TO
JpyTHE THUIbI BOJIH, HApuUMep, AudparuposaH-
HbIE OT KPYIHBIX AU3BIOHKTUBHBIX HapyIIEHUH
B T€OJIOTHYECKON cpelie, Takke OyayT mpociie-
KHUBATbCS Ha 3allMCH, HO TIPH 3TOM OHH OyIyT B
3HAUUTEIbHOM CTENeHW MAacKHpOBaTbecsi Oolee
MHTEHCUBHBIMH BOJIHAMH OT pETYIAPHBIX OT-
paxkeHu#. JlONOTHUTENBHO, B XOZE MPOLETYpHI
MIOCTPOEHHSI UTOTOBOTO pa3pesa, TOUKH H300pa-
JKEHHs T€OJOTMUECKON CpeJibl, pacloIOKEHHbIE
M3HA4YaJIbHO Ha TpeX JUHEWHBIX IPYIIax TOYEK
OI'T, O6putn TpancOpMHPOBAaHBI B OTHY paB-
HOMEpHYIO JIMHEHHYIO rpynmy ¢ maroM B 10
M. Ilocne mpeoOpa3oBaHusi UCXOMHBIX JAHHBIX
WTOTOBasl KPaTHOCTb CYMMMpPOBAHUS Tpacc AN

pa3IMYHBIX YacTell MOJTY4YEHHBIX pa3pe3oB pas-
JIMYAeTCs YK€ HE TaK 3HAUUTENIbHO, KaK AJIS pa3-
pe3a OI'T. Tak, HarmpuMep, cpenHsAs KpaTHOCThb
cymmupoBanus coctasisieT 200 s 0obIIoro
ouna pazmepom 300 M. @parmMeHT MOIYUEHHOTO
pa3pes3a IpUBEACH BhIIIE HA PUC. 2 B CPABHEHUU
¢ M300pa’keHrEeM, MOITYUYEHHBIM 10 TPaAULIUOH-
HOW TEXHOJIOTHH CYMMHUPOBAHUS CEHCMHUYECKHUX
Tpacc, IJie KpaTHOCTb CyMMMPOBAHUS BapbUpy-
ercst oT 24 no 40, To ecTb CTPOro B Ipeaenax
KPaTHOCTH MEPEKPBITHS MOJEBbIX HAOIIOOCHUH.
O0a u300pakeHUs! MOJYYECHBI MO WACHTHYHO-
My rpady oOpaOOTKH M C OIMHAKOBOH MOAENIBIO
pacnpeneneHns CKOpoCTeH B cpelie, 3a HCKITIoue-
HHEM croco0a BBOJa KMHEMAaTHYECKUX MOMpa-
BOK M CYMMHUPOBaHHMsI TPAcC, KOTOPBIE BO BTOPOM
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ciyyae ObLIM M3MEHEHBI B CTOPOHY HOJIyYCHHS
M300paKeHUH 110 TEXHOJIOTHH OOJBIIOTO OHMHA.
B menom, npuMeHHUTENbHO K AaHHOW CHUTY-
alMy, HCIOJb30BAaHUE TEXHOJIOTHH OOJBLIOTO
OuHa mpu 00paboTKe MPUMEPHO COOTBETCTBYET
WCTIOJIb30BAHUIO MHUTPALMOHHBIX Ipeobpaso-
BaHMIA 10 CyMMHUpOBaHUs — Murpanuu Kupxro-
(a c orpaHU4YeHHOHN amepTypod WM MHUTPALIH
B obnactu mepBoii 30HbI ®penens [8]. OOmumM
(hakTOpOM SBIISICTCS AOBOIBHO CHIIBHBIN A PEeKT
MPOCTPAHCTBEHHON (UIBTpAlMK, 4YTO TPOSIB-
JSieTcsl B HEKOTOPOM CIIa)KUBAHUM HTOTOBBIX
n300paxxeHuil mo jarepanu. TOT ke pe3ynbrar
MOXET OBITh MOJYYEH U B XOJ€ MHTEPHOIALUN
naHHbIx. MccnaenoBanus nokasanu, 4yTo Ui 1O-
CTPOCHUS OTPaKAIOIUX TOPH30HTOB B JTAHHOM
HWHTEpBaJie BpEMEH ONTUMAaJIbHBIN pazMep 00Ib-
moro 6una — 200-300 m. Takas oOnactb mepe-
cueTa y)Ke IMO3BOJSET CYIIECTBEHHO MOBBICHUTD
KpaTHOCTh CYMMHUPOBAHHUSI Tpacc IJIsi KaKAOH
U3 TOYEK M300pakeHHs, a, Clef0BaTeNbHO, TO-
BBICUTh OTHOILCHHE CHTHaj/momexa. Bmecrte c
TEM OHa HE OKa3bIBae€T CHJIBHOTO HETaTUBHOTO
BJIMSHUS HA CTENeHb HH(OPMATHBHOCTH HTOTO-
BOTO CEHCMHYECKOTO pa3pesa 10 TOPU30HTAIH.
B TO Xe Bpems, BOBMOXKHOCTb TPOU3BOJIBLHOTO
pacronoKeHusl TOUeK HM300pakeHHsl cpelbl Ha
IUTIOINAAN HAOMIOAEHWUH, He PUBSI3aHHAS K CHM-
METPUYHBIM BBIOOPKaM HCTOYHHK-IPHEMHHK
[9], mo3BossieT copMUpPOBaTH CEHCMHUYCCKHIA

pa3pe3 Mno CHeuualibHO 3aJaHHOW pacyeTHOMH
CeTH, TO €CTh MPOU3BECTH OMHUPOBAHUE C 3a-
JTAHHOM TNIOTHOCTBIO, TPAKTUUECKH OTCOEINHUB
JAHHBIM TapaMeTp OT 3HAYCHUS MapamMeTpoOB
UCTIONIb3YyEeMOH B XOJI€ MOJIEBBIX pab0T CUCTEMBI
HaOJIIOIEHHUSL.

B pesynbrare 00paOOTKM MarepuanoB IO
NpeIoKEHHOMY CIoco0y ObLTa MmojydeHa rpyr-
1a HOBBIX BPEMEHHBIX Pa3pe30B, UCIOJIB30BAHUE
KOTOPBIX, HapsAy C TPaIUIMOHHBIMUA M300paxe-
HrssMU OI'T, 03BOIUT MOBBICUTH OOLLYI0 HH(OP-
MaTUBHOCTh ceiicMuueckux MarepuasoB. Ilpu
WCIIOIb30BaHUH OMMCAHHOTO CIOCco0a yAanoch
3HAUNTEIbHO CHU3UTh YPOBEHb ILIIyMa Ha UTOIO-
BBIX 3aIlUCSIX 3a CYUET CYIECTBEHHOIO IOBBIIIE-
HUSI KPaTHOCTU CYyMMHPOBAHUS, OBBICUTh Kade-
CTBO MPOCIEKUBAHUS OCHOBHBIX OTPa)KaIOIINX
TpaHull, a TaKke CYOPMHUPOBATH CAUHYIO JTHHUIO
PETYISIPHO PACIONOKEHHBIX 10 MPOQUIIO TOUEK
n300pakeHus. TakuM 00pa3oM, MOXKHO cJemaTh
BBIBOJ] O TOM, UTO MpeIaraeMblii CIoco0 aHamm3a
JTAHHBIX MOXKET CIY’KUTh €Ille OJHUM IOJIE3HBIM
MHCTPYMEHTOM TOpH 00paboTke CeCMHYECKHX
MarepuanoB, IMOIYYEHHBIX IO METOAy MHOIO-
KpaTHBIX TEPEKPBITHH, OCIOKHEHHBIX HHU3KUM
Ka4eCTBOM HUCXOAHBIX MaTePHUAIIOB H/HUJIN HEOOXO-
JUMOCTBIO (DOPMHUPOBAHHS CEHCMHUUYECKHX H30-
Opa’KeHUI TeoIOrMYecKoro paspesa Mo HEOomHO-
POIHON COBOKYIHOCTH JaHHBIX, MPUYPOUEHHBIX
K Pa3HBIM MOJIEBBIM HAOIIOICHUSIM.

Ipusedennvie 6 cmamve uccnedosanus evinonnenst 6 pamkax HUP «Hccredosanue cmpykmypul
CelcMUYeCKUx BONHOBbIX NOJell U YCMAHOBILEHUe ee 63aUMOCEA3U CO CEOUCMBAMU U3YUAeMOU
eeonoauueckotl cpedvly (Ne 01201156174), nposodumvix no 3a0anuro 1 Rpu GUHAHCOBOU NOOOEPIHCKE
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YIK 623.72

METOIUKA U PE3VYJIBTATBI
OITPEJAEJIEHUA KOOPPUIIMEHTOB TPEHUA
N BOCCTAHOBJIEHUA MOHO®A3 CBIITYYUX MATEPUAJIOB

B. 5. IToranos, B. B. Iloranos, JI. A. CemepukoB

W3noxeHbl METOAMKU M YPaBHEHHUS IS ONpeeNeHns K03 (PUIIMEHTOB TPEHNS 1 BOCCTAHOBIEHUS acOECTOCOIEPIKAIIIHX,
CIIONOCOAEPIKAIINX U YITIECOAeP KaIMX TPoayKToB. IIpeacTaBnens! rpaduyeckne 3aBUCHMOCTH M3MEHEHNs K03 hunu-
€HTOB OT KPYITHOCTH HCCIEAyeMOoro MaTepuana. [IpakTuaeckoil 3HaUMMOCTBIO PaOOTHI SBIISETCS ONpeenenne K03 huirm-

€HTa TPEeHMs KaueHUsI acOeCTYTroNbCOAEPIKAIIIX TPOTYKTOB.

Knrwuesvie cnosa: K03¢d)uuu€Hmbl mperHus, 60CCMAaHO61eHUs, KaYeHUs, mamemamudecKue U peecpecCuoHHble ypaeHeHusl,;

acbecm, y2oib; C00A U emewaruue nopooul.

B pabote [1] mpuBenmeHBl pe3ynbTaThl HMC-
CJICZIOBAHUI IO OMNPEAEICHUIO PALMOHAIBHBIX
PEKMMHBIX MapaMeTpoOB aImnaparoB Ajsl o0ora-
mieHns acoecra. OnHaKo HE ONpesieNieHbl TaKkue
(¢u3nueckre KOHCTAHTBI, KakK KOA(PQPHUIIMEHTHI
CTaTUYECKOI0 U KUHETUYECKOrO TPEHUS MOHO-
(a3, XOTsI OHU OKa3bIBAIOT CYLIECTBEHHOE BIIU-
stHUE Ha 3(PEKTUBHOCTD MpolLecca pa3aesiCHHS.
[IpuBeneHHble KOAXPPHULIMEHTHI TpeHUsT acbecTa
W TIOPOJIBI TIO0 CTalu TPeOYIOT YTOUHEHHMS, TaK
KaK OHM OIpeNIeJUTUCh 0e3 ydeTra KPYyHMHOCTH
KyCKOB, UX ()OPMbI U TUIIOB PY.

Hns onpenenenns kod(h(UITUEHTOB CTaTH-
YECKOr0 M KMHETHYECKOI0 TPEHUS MCIIOJIb30Ba-
Ha U3BECTHAs METOAUKa [2—6], 3aKII0Uaroascs
B MEPBOM CiIydae B IJIABHOM YBEJIMYEHHUHU yTIia
HaKJIOHA TUIOCKOCTH C PACTONIOKEHHBIMU Ha HEl
n3y4yaeMbIMU 4acTHLAMHU M (pukcanuu yria Ha-
KJIOHA IIPU HayaJle ABMKEHUS YacTHll, a BO BTO-
POM — B YCTaHOBKE HAaKJIOHHOH IJIOCKOCTH I1OJ
YIJIOM, MPEBBIIAIONIEM YTOJI TPEHHUsI TOKOsI Ha
2-3°, ¥ U3MEPEeHUN BPEMEHHU MPOXOXKJEHUS Ya-
CTHLIEH ydYacTKa IUIOCKOCTH (DUKCHPOBAHHOM
JUINHBI.

Craruyeckuii koddduuuent tpenus f_ects
TAHI'€HC yIJIa HAKJIOHA, IIPH KOTOPOM HAYMHAETCSI
JBIDKEHHE YaCTHUIII MO TIOCKOCTH.

Kunetndeckuit  kosdpduunent tpenus f_
paccUMTBIBAIICS IO U3BECTHOM (opMyIie:

f_=tga—(2S5gt’cos a),

I[JIC 0 — YIoJI HaKJIOHA IJIOCKOCTH, Ipaj; S— in-
Ha yJacTka, M; § — YCKOpEeHHEe CBOOOIHOTO ITa-

JeHust, M/C’; t — Bpemsl TIPOXOKACHHS YaCTUIICH
ydacTka S c.

Bri0op martepuanoB MOKPBITUS U UCCIie-
JOBAaHHI OMPEEISUICS 1O CIEeIYIONUM KpHUTe-
pysiM: HanOoJIbIIIee pa3innine B KodGUImeHTax
TPeHUsT M OTHOCHTEIHHO HH3Kas CTOMUMOCTE.
Pesynbrarer oKcriepuMeHTa TPUBEICHBI HAa PHC.
1,2.

PerpeccronHasi 3aBUCHMOCTb KHHETHYECKO-
ro KO3 QHIMEHTa TPSHHUS TOPOJHBIX YACTHIIL K-
Omueckoil M HEOTPEAEICHHON (POPMBI IO CTaIN
(cm. puc. 1) umeer sux: f = 0,45exp (-0,05d) ¢
KOppeJsIHoHHbIM OTHOmeHneM 0,9, a dactuig
nemaanoi dopwmsel f_-= 0,56exp (-0,05d) ¢ xop-
pensiunoHHbIM oTHoIeHueM 0,79.

U3 puc. 1 BuaHO, 4TO C yBETUUECHHEM KPYII-
HOCTH YaCTHIl YMEHBIIIAIOTCS CTATUYECKUH U K-
HETHYICCKUIA KOAPPUITUEHTHI TPpEHUs, a Kodhdu-
IUEHTHI TPEHUs y acOecTa W MOPOJBI 10 CTAIN
MEHBLIE, YeM I10 PE3UHE.

YcTaHOBIEHO, YTO KMHETHYECKUH K03 u-
UCHT TPEHHS YacTHUI] OJMHAKOBON KPYIHOCTH,
KOTOPBII OIpeJeNnsieT NPOoIece pa3jieieHus], Ha
15...35 % w™eHbIIe craTmgeckoro Kod(pQumm-
eHTa TpeHus. Pa3nuune B KHHETHYECKHX KO-
¢unmMeHTax TpeHHs PacIyLICHHOTO BOJOKHA H
MOPOZIbI Ha CTAJLHOW MOBEPXHOCTH COCTABIISICT
0,35...0,4; Ha TOBEepXHOCTH, IOKPHITON PE3UHOM,
—0,4...0,42. B To ke BpeMsI pa3HHUIAa B KHHETH-
YeCKUX KOd(p(UIIMEHTAaX TPEHHUS YacTHI[ Hepa-
CIYIIEHHOT0 acOecTa U MOPOAHBIX Ha CTAJIbHOM
noBepxuoctu cocrtasmsier 0,03...0,12; ma mo-
BEPXHOCTH, TOKpHITOH pesmnoit, — 0,01...0,05.
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W3 sToro ciuemyer, 4To pacIylIEHHOE BOJIOKHO
11eJ1IeCO00Pa3HO BBIETATH HAa TOBEPXHOCTH, T10-
KPBITOH PE3UHOM, a OTJEICHUE YaCTUL] HEpacILy-
LIEHHOT0 acOecTa OT MOPOAHBIX — Ha CTAJILHOMN
MTOBEPXHOCTH.

C yBenuueHHeM KPYMHOCTH Pa3HULA B KOI(-
(uLMeHTax TpeHHsl YacTUl MOHO(A3 CHIKACTCS.
3TO MOXXKHO OOBSCHHUTH TEM, YTO POCT KPYITHOCTH
YaCTUL] CHWKAET UX OJHOPOAHOCTB IO COCTaBy U
(hopme U, Kak CICICTBHE dTOTO, — Pa3HUITY B KO-

¢uLeHTax TpeHusl.

Haubonpmeit Benmnunuol koddduimeHTon
TpeHus o0NafaeT pacHylIeHHbIH acOect, nanee
ClIelyeT HepaclylleHHbIH acOecT U MOpPOIHbIE
YaCTHUIIBL.

Ha puc. 2, 3 npuBeneHsl pe3ynbTaTbl 3Kc-
NEpUMEHTa 10 ONpENeICHUI0 KUHETHYECKOTO
KOA(GUIMEHTOB TpPEHHs UIsl YaCTHI[ Pa3iny-
HOW KpPYyIHOCTU JJIs1 pa3sHOro Tuma acOecToco-
JepKalux pyn (Mekasl ceTka, KpynHasl CeTKa,

v d, MM

0,2

6

7 8 9 10 11

Puc. 1. 3aBucHMMOCTb KHHETHYECKOTO K03 duimenTa Tpenus f,
0T KpynHocTH yacTul d 1mo:
a — cranu; O — pe3uHe:
1— pacnymeHHbI# acoect; 2 — HepacIylleHHbIH acoecT; 3 — TOPOJIHbIE YaCTHIbI
KyOuuecKoil nim HeonpeneneHHoi GopMbl; 4 — TOpOAHbIE (PPAKLIUK JICIATHON W
UTONBYATON (hODMBI

OTOPOYCHHBIH JKMJIBI) 110 CTAJIM U PE3UHE, a TaK
e TI0 TIOBEPXHOCTH, BBITOJHEHHOM 13 acOecTo-
BOTO BOJIOKHA U CETOK C PA3INIHBIM JUAMETPOM.
JlaHHBIE THITBI Py MPEICTABICHBI O(HUTOM, Cep-
MEHTUHUTOM, IEPUIOTUTOM, aCOECTOM.

Pe3ynbrarel SKCIIEpUMEHTa TOKa3ajiH, 4YTO
paszaenbHas nepepadoTKa ITUX TUIIOB acOEeCTOCO-
JepKaIIUX pya B Iiexax o0OoraleHus He OTpa3uT-
CsI Ha TEXHOJIOTMYECKUX ITOKA3ATEISAX BBIICICHUS
OeITHBIX (PpaKIHii C UCTIONB30BAHUEM PA3JINYUs B
KO3 PHUIIEHTAX TPEHHUSI.

AHaOTUYHBIC HWCCIEAOBAHUSA OBLTH TIPO-
BEJICHBI JUIA CIIOAO0COJIEPKAIINX CIAHIIEB, CO-
CTOSIIIMX W3 CHIO/BI, KBapla W rpaHara [4-5].
XapakTepHO OCOOCHHOCTBIO AITOH pYIBI SB-
JSieTCsl He3HAUMTEIbHAsL pa3HUIA B IJIOTHOCTU
CIIOZBI M KBaplia M pe3koe paziuyue B (opme
3epeH CIIoNbl, KBaplla U rpaHara. B mporecce
MOJITOTOBKM PYIBI K Pa3[elIeHHI0 CII0/a BbI-
JIeNseTcss B BUJE YACTHUI[ TUIACTHHYATON (hop-
MBI, KBapIl U TpaHaT — B BUJIE OKPYTIIBIX 3€PEH.
Koa¢pdunmenTs! TpeHus 3epeH Kpapua, rpaHara
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U CJIOIBI OICHUBAJIUCH 3KCIIEPHUMEHTAIbHO HAa KaxIoM ombite Opamuck ot 100 mo 200 wacru.
HECKOJIbKUX Juamna3oHaxX KPYMHOCTU 3epeH Ha OIeHUBANIHUCH CPEIHUE 3HAUYCHUS YITIOB HAKJIOHA
HAKJIOHHOM TOJIKE C Pa3IMYHBIM MOKphITHEM. B 1 K03dduiuentos Tpenus. KomuuecTso napas-

a fCK 6 fcx
1,11

1,0
09,
0,8
0,7
0,6-
0,5|

0,47+

0,3

0 5 10 15 20 25 o 5 10 15 20 25

Puc. 2. 3aBUCHMOCTh KHHETHYECKOTO KO3 QUIIMEHTA TPEHHS OT KPYIMHOCTH YaCTHIL
(Mernkas ceTka):
a — YO CTaJTH:
1 — ceprneHTHHHUT; 2 — MePHIOTHUT; 3 — acOecT;
6 — 10 pe3uHe:
1 — nepunoTUT: 2 — CEPIEHTHHUT: 3 — acbecT

JIETTFHBIX OTBITOB — OT 6 10 10 B KakoM cirydae. Pesynmbrarel ompeneneHus KOd(QGUIINEHTOB KH-
B kayecTBe MOKpBITHSA HCCIENOBAIMCH CTallb, HETUYECKOTO TPEHHS U KOIPPHUIMEHTOB TPEHUS
JIMHOJIEYM, PE3UHA, IEPEBO, CTEKIIO, ATIOMUHHUN.  [OKOS JUIS CIFOIOCOAEPIKAIMX CIIaHIEB IIPUBE-

fox
Ll
a
1,0
0,9
0,8
0,7
0,6
0,5
0,4
i i Lo doM
0 5 10 15 20 25 0 5 10 15 20 25
Puc. 3. 3aBucuMocCTh KHHETHYECKOTO KOd()(DUIMEHTA TPEHHUS OT KPYITHOCTH YaCTHIL
(KkpymHas ceTka, OTOPOYCHHBIE HKUIIBI):
a — TI0 pe3uHe:
1- otur; 2 — cepneHTHHUT; 3 — IEPUAOTUT; 4 — acGecT
0 — 110 cTanu:
1- odwur: 2 - cepnentuHNT: 3 — NEPUNOTHT: 4 — acdecT
JIEHBI Ha pucC. 4-7. BIIMAHUE OKa3bIBAIOT XapaKTep IMOKPHITHS IMOJI-

Ha xoaddurmenT TpeHHs CYMIECTBEHHOE KH, a TaKXKe KPYITHOCTh, IJIOTHOCTH M (hopma
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MUHepalbHbIX 3epeH. C yMEHbLICHHEM pa3Mepa
yacTull K03()UIMEHT TPEHUSI BO3pACTaeT, 0Co-
OCHHO JUISI CJIOAbI, B MEHBIICH CTENeHU — JIJIs

fCT
2,0

0,8 d, Mm
0,2 0,4 0,6 0,8

Prc. 4. 3aBHCHMOCTB CTATHYECKOTO KOA((HIMEHTa TPEHUS
OT KPYITHOCTH YaCTHI CIFO/IBI:
—4— —pesnna; y=2,187¢ - 3,512x+ 2,612, R = 0,999
—m— —mHoneym; Y= 1,062 —1,897x+ 1,737, R =1
—cramp; y=1,875% -2,925x+22, R =0,991

KBapua M rpanara. HauOonbpliee pasnuuue B
Kod(GUIMEHTax TPEHUs Pa3AesieMbIX KOMIIO-
HEHTOB JIOCTUTAETCSI IPH PE3MHOBOM MOKPBITUH
TIOJTKH.

0.8 ;d, Mm

0,2 0,4 0,6 0.8

Puc. 5. 3aBUCHMOCTB CTaTHYECKOT0 KO3(P(PUIIHEHTA TPEHHS
OT KPYMHOCTHU YacTHUILl KBapLa:
—4— —pesuna; y = 1,562 — 2,277x + 1,727, R = 0,996
—m— — ymmHoneym; y = 0,687X — 1,322x + 1,487, R = 0,974
—cramp; ¥=0,75% - 1,18x + 1,335, R = 0,999

Pe3ynbprarsl ONBITOB 110 ONPEAEHEHUIO YIIPY-
IUX CBOMCTB YIJICHOCHBIX (hopMaliuii MpuBejie-
HEI Ha puc. 8, 9.

B pesynbrare uccnenoBaHUil yCTaHOBIEHO,
4910 (hopMa YaCTHIl HE OKa3bIBACT BIMSHUS Ha
K03(pPHUIMEHTBI TPEHUS TOJBKO JIsi KPYITHBIX
kinaccoB. C yMEHBIIEHHEM KPYMHOCTH YaCTHUIL
JUIsL JTenaiHbIX popM Ko uImeHT TpeHus yBe-
JTUIABACTCS, a TSI KYOMISCKUX — YMCHBIITACTCS.
XapakTep Takoro nMposiBIICHUsI CBSI3aH C TEM, UTO
KyOOBUIHBIE YACTUIIBI MENKHUX (Ppakuuid mpH-
OmmKaroTcs K mapoBoi (hopMe U Jierde CKaThl-
BAIOTCSl C MOBEPXHOCTU. JlemianHele 4acTHIIbI
MMEIOT OOJIBIIUI KOHTAKT C TIOBEPXHOCTHIO, TI0-
3TOMY 3aMEJJISIIOT CBOE JIBUKEHUE.

Jas KONMYECTBEHHOW OLIEHKA  YNPYTHX
CBOMCTB 4acTHUL TOPHON NOPOABI B HACTOSILEE
BpeMs I0JIb3YHOTCS METOJAMKON, OCHOBAaHHOM Ha
uccienoBanusx H. K. Tumuenko [6]. CormacHo

3TOH METOJIUKE, YIroJl OTPaKeHUs [3 ompeaens-
€TCsl DKCIEPUMEHTAIIbHO Ha YCTaHOBKE, MO3BO-
JAIONIER M3MEHATH Yrojl HAKJIOHAa IJIOCKOCTH,
0 KOTOPYIO MPOWCXOAWT yAap YacTHIbI. ABTOP
METO/IMKH TI0JIaraeT, YTO YToJl OTpaxeHus 3 J10-

fex
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Puc. 6. 3aBUCHMOCTH KHHETHYECKOTO KO3 uIeHTa TpeHust
oT prHHOCTI/I YacTul CIabI:
—¢— —pesuna; Y = 1,625% —2,325x+ 1,79, R = 1
—m— —mHonmeyM; y=1,25x"—1,71x+ 1,48, R = 0,998
—cramb; y = 0,75¢ —1,08x + 1,155, R = 0,999

TIOJTHSAET YTOJ TMaaeHus o A0 45° sl ombITa, B
KOTOPOM OTPa3UBIIASCS YaCTHIIA TTA1aeT Ha MaK-
CUMAIIEHOM Y/TaJICHHH 110 TOPU30HTAIN OT TOYKH
yaapa. B aToMm ciyyae, yTBep:kIaeTcsi B CTarbe,
CBOOOIHBIN MOJET YACTULIBI HAYUHAETCS CO CKO-
POCTBIO v, HANPaBJIEHHOM MOA yIiioM 45° K ropu-
30HTAJIN. YCIOBHS OIThITA TAKOBBI:

fCK
1,0

08

0,6 \N

04 ;o d, MM
0,2 04 0,6 08

Puc. 7. 3aBUCHMOCTb KHHETHYECKOTO KO3 (HIMEHTa TPEHHUS
OT KpYIHOCTH 4aCTHUL| KBapLa:
—¢— —pesuna; y = 0,875% — 1,315x + 1,12, R = 0,998
—m— —mHoneyM; Y = 0,875X — 1,225x + 0,995, R = 0,983
—cranb; Yy =0,5% — 0,67+ 0,76, R = 0,958

— C HEKOTOpOW (PMKCHPOBAaHHOW BBICOTHI h]
0e3 HayaldbHOW CKOPOCTH OTIYCKAIOT YACTHILY
(mapwx);

— YIApUBIIMCh O HAKIOHHYIO TUIATY C YTJIOM
HaKJIOHA a, TITAPHK OTPAKACTCS OT HEee W CBOOOIHO
JIETUT [0 NMAaJEHNs Ha TOPU30HTAJIBHYIO IUIOCKOCTb.

Paccmorpennas metofika TpeOyeT HEKOTO-
PBIX YTOYHEHWH B OIpeesieHuH KodPPUIeH-
TOB BOCCTAHOBJICHHSI © MTHOBEHHOT'O TPEHU [2,
7, 8]. Ilpexne Bcero, MakcuMalbHas AaJbHOCTh
OTCKOKa YacCTHIBI COOTBETCTBYET HAYaJbHOMY
3Ha4yeHuIo yria 45° nuimb B ciydae, Korja Ha-
YajbHask CKOPOCTh YaCTHIbI U, MOCTOSIHHA JUIS
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BCEX YIVIOB HAKJOHA IUIUTHL JlelcTBUTENBHO,
MIPU OTCYTCTBUU CONPOTUBIICHUS ABUKCHHUIO CO
CTOPOHBI BO3/AyXa:

x =q,tcosa,

2
y=v,tsin o, gt_,
2
e X, Y — TeKyI1e KOOpAUHATBI YaCTHUIBL; vy, O,
— HayaJbHas CKOPOCTb U YTOJl HAKJIOHA CKOPOCTH

K TOPU30HTaNN; t — TeKyIee Bpems.
B MOMeHT OKOHYaHHMS MoJeTa 4acTULb! Y = 0
U, CJIe/I0BATENbHO,

= 2v,sin @,

g

ITooTOMy 1anbHOCTH II0JI€Ta YAaCTHUIIBI, CO-
OTBETCTBYIOIIAs €€ aOCIMCCe B JaHHBI MOMEHT
BPEMEHH,

. 2
2v,sina, v, .
——co0s 0, =—sin2a,.

g

W3 ypaBuenwms (1) crmemyeT, 9TO MaabHOCTH
MakcUMallbHa TIpU v, = const IS o = 45° onna-
KO €CJIH U, = Var, 4YTO HMEET MECTO B PEallbHbIX
YCIIOBUSIX JIJISL MAJACHUS YACTHI[ C Pa3IMYHBIMU
(pU3UYECKUMU XapaKTePUCTUKAMHU, TO JIJIS TIOU-
cKa |max CJIeIyeT 3HATh 3aKOH M3MEHEHUS CKOPO-
CTH U, B 3aBUCUMOCTH OT O,

Jlnst onpeiesieHus CKOPOCTH U, paCCMOTPUM
MpoLecC yaapa YacTHIbl O HAKIOHHYIO ILJIO-
CKOCTb C HCIIOJIb30BaHHEM 3aKOHOB MeXaHUKU. B
COOTBETCTBHHU C 3aKOHOM H3MEHEHUS UMITYIhCa
JIBOKCHUS TIPU yIape UMeeM

(1

| =,

Mo, —mo, =25,

2)
rae m — MacCa 4aCTHUIIbI, ‘f}n — CKOPOCTh MMaaACHUA

YaCTUIBI HA TIOCKOCTb; U, — CKOPOCTb OTpaxe-
HUs (OHa XK€ SBJSIeTCS HaYaJbHOW CKOPOCTHIO
Ha y9JacTKe CBOOOIHOTO TOJIeTa); X §yﬂ — BEKTOP
CYMMBI YIapHBIX HUMITYJIECOB, MPHIIOKEHHBIX K
YacTHIIE CO CTOPOHBI HAKIIOHHOHW TUIOCKOCTH.
OG03Ha4MB yroJ HaKJIOHA IUIOCKOCTH O, 3aMe-
TUM, 4TO IIpH ABUKEHUU YaCTULA IIEPE] YAapOM

II0 BEPTUKAIN U = [2gh, @ YTOJI MEX/y BEKTO-
pPOM T ¥ HOPMAJIBIO K IUIOCKOCTH (Yroj maje-
Hust) pasen o,. Crnpoektupyem ypasHenue (2) Ha
HaIlpaBJIeHNE INIOCKOCTH T ¥ HOpMaJlb K Hell N:

T My, sinf,—Mo sina, = -3,
n: mo cos B+mwo cosa,=-§,

e 3, — yronm orpaxenus; S, S, — HOpMaabHas U
KacaresbHasi COCTABIISIONINE YIAPHOTO HMITYIIb-
ca. B coorBercTBHMM ¢ runore3oi Payca nmeem

§ = 1§,

rae A — k03()UIHEHT TPeHUsl YaCTHIBI O IJI0-
CKOCTb IIPH yziape.

Jluist onipenienieHust IBYX HEM3BECTHBIX BEIHU-
YWH v, U [}, IMEEM ypaBHEHHUE

(v, sino,— g, sin B) = A (y,cos B, + v cos a,).

BropbiM ypaBHEHHEM MOXKET CIIYKHUTh OIpe-
neneHre Kod(hGHUIreHTa BOCCTaHOBICHUS K Tipr
yJlape B COOTBETCTBUU ¢ TUNoTe30i HproToHA:

_ % cosp;

k

v, COS 0,
[Toce npeoOpa3oBaHuii OTYIHM

kv cosa,

3)

Uy =
cosp,

Vron majeHus M yrojl HakJIOHA IUIOCKOCTH
CBSI3aHBbI COOTHOIICHUEM

tgo;, +tga,= Iﬁw/tgao.

Vron OTpakeHHs YacTHIbl HAXOAUTCS W3
hopmybl

tg B =—tg (o +ay). S

[Tocne mpeobpazoBanus Gpopmy:sl (5) momy-
qUM

tgB, = itg o —K(lJrlj. (5)

Kk

O0603HaYNM

tg o, = Z TOTAA

1,2

[Tocne pewmennst ypaBHeHHs (6) MOXKHO I10-
JY4YUTh YpaBHEHHE JUIS OINpPEACICHUs yIia Ha-
KJIOHA TPACKTOPUH L

kzliftgai —tga,.(7)

CosokymHOCTE hopmya (1), (3), (5), (7) mo-

tgo, = 2
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JKET TOCIYKUTh OCHOBAaHUEM Ui Pa3padOTKU
YTOHHGHHOﬁ MCETOAUKHU SKCICPUMCHTAJIBHOI'O
OIpEACICHUA UCXOAHBIX MapaMETPOB IJId OIIpe-
nenerns K uh. s ee IpuMeHEHHs HEOOXOIMMO
OCYILECTBHUTH Ty K€ CAMYIO CEPHUIO IKCIICPUMECH-
TaJbHBIX UCCIICIOBAHUI, C TEM JIMIIb OTIUIHECM,
YTO B Ka)JIOH CEpUU OIBITOB OIPEIENICTCS HE

fex

0.81
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0,46 e

MaKcHMaJlbHasl JajJbHOCTH IOJIeTa YacTUl, a
CBOSI IaJIbHOCTD JJISI KAXK/IOTO yIvIa HAKJIOHA.
OtmetnM, uTo comtacHo (opmynam (1) u
(5), maIBbHOCTH TIOJIETa MOYKET OBITH OIpeeiicHa
B BUJIC
|- 2h cos® o,k

' cos’ P

sin (20, + 2B;).  ®)

15 20 25

30 35 40 45 50

Puc. 8. 3aBHCUMOCTh KMHETHUYECKOTO KOd((DULIUEHTA TPEHUS
YIJICHOCHBIX ITOPOJ
OT KPYIHOCTH YacCTHII 10 pe3HHE:
O — mopoma; y = 0,0002x2 — 0,0097x + 0,7143, R = 0,6839
m —cpoctkr; y=0,0002%*—0,0101x+ 0,6911, R* = 0,8081
—yromb; Y= 0,0002x*> - 0,0095x + 0,6646, R* = 0,7148

JIyis OMHUX ¥ TEX JKe YCIOBHUi ombiTa A U K
MIOCTOSIHHBI, TI0ATOMY U3 ypaBHeHus (5) crneny-
€T, YTO JUIS KAKAO0TO (PMKCHPOBAHHOTO 3HAYEHUS
yria o, yroi orpaxenus f3, ne mensercs. Otcrona
CJIEyeT, COTIIACHO ypaBHEHHUIO (8), UTO OTHOIIIE-
nue h/l. = const pu o, = const. Takum o6pasom,
B K101 CEpUH OTIBITOB CIIEIYET ISt TIEPBOTO [3,
B3SITh CPEJHEE 3HAYCHUE OTHOIICHUSI hi/li, a JuIst
ornpeneneHus KodduirmenTa BoccTanoBIeHus K
1 K03 UIMeHTa TPeHUs IpU yape A OyaeT 1mo-
JydeHa cucteMa ypaBHeHuH (5), (8), Komn4ecTBo
ypaBHEHUH B KOTOPOH paBHO YHCIIy NPOBEACH-
HBIX UCTIBITAHUH JUIS pa3IMYHBIX YIJIOB HAKJIOHA
TUTOCKOCTH.

Jlns ymobcTBa BBRIYHCIICHUN ypaBHEHHE (8)
IyTeM TPUTOHOMETPUYECKUX TpeoOpa3oBaHuit
Y C HWCIIONIb30BaHNEM YpaBHEHHS (5) MpUBEICHO
K BHILY

K? ﬂcos4 a (tga + tgB)1 —tgotgP) = 1.(9)
l; ' ' ' e

B pesynbrare Takoi 3amicH ypaBHEHUS KO-
s¢dunmeHTs A 1 K oTIpeienaTes u3 mepeonpeie-
JICHHOHN CHCTEMbI HETMHEWHBIX alredpandecKux
ypaBHEHUI OJMHAKOBOTO BHJA (€CIIM KOHEYHOE
YHUCJIO PAa3JIMYHBIX 3HAYCHWH YIVOB HAKIOHA
IUIOCKOCTH He MeHee Tpex). [IpubnmkeHHoe
peuIeHUe CHCTEMbl YPAaBHEHHH MOXKHO HaiTH,
MUHUMHU3UPYS (PyHKIIMOHAI, XapaKTepu3yIOImni

OTKJIOHEHUE 3HAYECHU JIEBOM 4aCTH ypaBHEHUS
(20) ot 1 ayst pa3nMUUHBIX 3HAYCHUH KOAPPUIIN-
eHtoB A u K. B kavecTBe Takoro (pyHKIHOHATIA
4acTO MCIOJIb3YyeTCs KBaIpaTU4YHas HEBs3Ka.
Jlnist paccMaTrprBaeMoOro ypaBHEHHS B KaueCTBE
9TOH HEBSI3KM BBIOpaHa (QyHKIHS

F(A, k)=i{1—h(k + D(tga;, — A)

2

[k—tg o (tg o, —Kh — )] —cos™a} , (10)

rae N— YUCI0 UCIIBITAaHUN JUIS Pa3IMYHbBIX YIJIOB
HAKJIOHA TJIOCKOCTH O

Taxkum 06paszom, 3HaueHus A°, K', mocrapis-
OII[Ie MUHUMYM KBaJjpaTiuaHoi HeBsA3kH (10),

F(A", K) = min F (A, K),

e A, K — skcniepumenTasbHbie K03(hGHUIneH-
Thl MTHOBEHHOTO TPEHMS U BOCCTAHOBJICHUSI IIPU
yJape COOTBETCTBEHHO.

Ompenenennie ynpyrux CBOHCTB MoHO(a3
acOecTocoiepKalrX MPOAYKTOB IPOBOIUIIOCH B
OI'bOY BIIO «YITVY» u uncruryre «HUUmpo-
ekracoecT» (1. Acoect CBepasioOBCKO#t 001acTH)
110 METOAMKE, ONMCAHHOMN paHee. Bce mpoayKThl
OBLIH pa3/ieIeHbl Ha KIacChl KPYITHOCTH C BhIJIe-
JICHHEM Pa3JInYHBbIX arperaTHbIX COCTOSIHUH ac-
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OecTa ¥ BMEIIAIOIIUX OPOJI C yUYETOM UX (hOPMBI,
a TaKXKe pas3/ieJIieHHs UX Ha MaTepualbl: CepIieH-
TUHHT, TIEPUIOTHT U 0pUT. OT KaxJI0ro Kiacca

JIBUKEHUS YaCTHL] II0CJIE COYapEHUs C HAKIIOH-
HOW TUIOCKOCTBIO CYILIECTBEHHO BIHsIET UX (op-
Ma. IToaromMy npu HM3y4eHUU YIPYIUX CBONCTB

0 5 10 15 20 25

30 35 40 45 50

Puc. 9. 3aBUCHMOCTE KMHETHUECKOTO KOA(dHUIMEHTA TPEHUS
YIJICHOCHBIX MTOPOJ] OT KPYMHOCTH YaCTHUI] IO CTaJIH:
O —nopoza; y = 0,0002x*> — 0,0105x + 0,6925, R* = 0,7731
m —cpoctku; Y= 0,0002x* - 0,0089% + 0,6396, R = 0,54569
—yromb; Y= 0,0002% —0,0087x + 0,6267, R = 0,5646

otOupanoch He MeHee 30 JYacTHIl, 1o KaXKI0i Ja-
CTHIIE TIPOBOJIMIIOCH HE MEHEE YEThIPEX 3aMEPOB.
BricoTa majieHusi 4acTUI] U3MEHSUIACh B MHTEP-

3

Y,

X

Puc. 10. Cxema yCTaHOBKH JUISl U3YUCHUS
YIPYTUX CBOHCTB ac6eCTOCOAePIKAIINX HPOLYKTOB

Bajie ot 350 1o 500 MM, yrosa HaKJIOHA CTalbHOU

IUTUTHI, O KOTOPYIO yAapsilach Majaromas yacTu-
ua, ysenuuusaics ot 0 no 45°. Ha Tpaektoputo

mapooOpasHbie (OPMBI YaCTHIl HE TOTOBHIIHCH,
CJIeZIOBATENbHO, TMPOIIECC COYIApEeHUs MPHU IKC-
MepUMEeHTaxX a/JIeKBaTHO MOJEINPYET MPOIECC B
MPOMBINITIEHHOM anmapare. Cxema yCTaHOBKH
JUTSL I3yYEHUST YIIPYTHX CBOWCTB TOPHBIX MTOPOJT
nana Ha puc. 10. B mTopke 2 Ha 3aJJaHHOW BBI-
coTe 3aKperuisieTcs KioBeTa 1 s ucciemxyeMoit
yacTHIbl. B HWKHEW 4acTu y OCHOBaHMsI 3 MMOJI
KIOBETOH pacIiofioykeHa cTagbHas mTa 4, yroi
HaKJIOHA KOTOPOHW MOXeT M3MeHAThcs oT 0 1o
60°. YacTuipl, oTpakasch MpH yaape O TUTUTY,
MOTIAIAf0T Ha ardgopmy 5, Ha KOTOPOH TIPOn3-
BOJIUTCSI 3aMep JaIbHOCTH OTPaKEHUS HaCTHI]
BO BCEX HCCIENyeMbIX pexknmax. Ilo ycmoBwuro
OTIBITa TIOBEPXHOCTH CTAJIBHOMN TUINTHI 4 MOXET
OBITH TOKPHITA JTIOOBIMHA MaTepHaIaMHU.

Pesynwrarel onpeneneHuss GPUKIUOHHBIX U
YOPYTUX XapaKTEPUCTHK TOPHBIX MOPOJT HA paz-
HBIX [IOBEPXHOCTSIX IPUBEICHBI B TAONHUIIE.

Pesyabrarel onpeejienns GpUKIHOHHBIX XapAKTEPUCTUK YyIylecoaepskamux ¢popmanuii

Koadpdurment
Topona f, f. k A
Cranb Pesuna Cranb Pesuna Cranb Pesuna Cranb Pesuna
Yronb Oypsrit 0,56 0,73 0,37 0,49 0,54 0,58 0,18 0,15
VYroas KaMeHHBII 0,52 0,68 0,34 0,46 0,53 0,56 0,16 0,17
AHTpauuThI 0,49 0,64 0,32 0,43 0,52 0,54 0,15 0,18
I Buizicisi 0,74 1,10 0,62 0,88 0,12 0,09 0,36 0,48
ApPriyuIATHL 0,61 0,79 0,42 0,53 0,35 0,47 0,25 0,22
ANeBpOIUTHI 0,68 0,78 0,40 0,52 0,34 0,45 0,23 0,21
Ilecuanukn 0,59 0,77 0,39 0,52 0,35 0,43 0,23 0,20
N3BectHsIKN 0,58 0,76 0,38 0,51 0,53 0,56 0,18 0,16
M3BepixkeHHbIE TOPO/IbI 0,57 0,75 0,38 0,50 0,52 0,58 0,16 0,15
Cnanert 0,65 0,84 0,43 0,56 0,32 0,36 0,27 0,24

AHanu3 pe3ynbTaToB MO3BOJINI yCTAaHOBUTD
CJICIYIOIME OCHOBHBIC 3aKOHOMEPHOCTH:
— ynpyrue cBOHCTBa acOECTOBOTO BOJIOKHA

3aBHCST OT €T0 arperaTHOTO COCTOSIHUS: C YBEIIH-
YEHHEM PACHICTUIEHHOCTH MX YIIPYTOCTh CHU)KA-
ercs, npu yaenbHoi moBepxuoctu 3000...5000

24
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cM%/T BOJIOKHO MPHOOpETaeT CBOKWCTBA a0COIOT-
HO HEYIPYroro Tejaa; OCHOBHOM MPUYMHOW 3HA-
YUTEIHLHOTO PAcCEesTHUS NaJbHOCTH OTCKOKA ar-
peraTtoB BOJIOKOH SIBIISIETCS MX BBITSHYyTast (hop-
Ma, IPUBOAALIAS K KOCOMY yAapy; B 3TOM Clydyae
LEHTP TSHKECTH YACTHULBI 3HAYUTEIBHO CMEILEH
OT JIMHUHY YyJIapa; y TOPOJHBIX YaCTHUII, UMEIOIINX
OKpYIIIyI0 (opMy, pa3zdpoc NaIbHOCTH OTpake-
HUS 3HAYUTEILHO MCHBIIIE;

— YIpyrue CBOWCTBA BMEIIAIOIIEH MOPOJIbI,
KOTOPbIE MOYKHO OLICHHBATh BEJIMYMHON OTCKOKA
| gacTUIIBI OT IUTHI, B HE3HAYUTEIBHOU CTeTIe-
HU 3aBUCST OT KPYMHOCTH YaCTHIL; IS MHTEp-
Bajia kpynHoctu d = 35...63 MM 3aBHCUMOCTb
anmnpoKcuMupyercs ypasHenuem [ = 144+83,2/d
C KoppensauuoHHBIM oTHomeHueM 0,864 (puc.
11); TOBBIIIIEHUE YNPYTHUX CBOWCTB IMOPOTHBIX
YacTHUIl C YMCHBIICHUEM HX KPYMHOCTH OObsC-
HSIETCS YBEIMYEHHUEM OJHOPOTHOCTH Marepu-
aja B 3epHE IO TUIOTHOCTH U NMPOYHOCTH, T. €.
crabunm3zanpeil GOpMbl 4acTHIL, KOIPPHUIIUEHT
BOCCTAHOBJICHHUS YBEJIMUMBACTCS B CPEJHEM C
0,28 no 0,3 y wactui kpynHocThio —45+20 mm
1o 0,37 y vactun —1,2+0,63 MM, T. €. KOHTpacT-
HOCTh JaHHOTO IIPU3HAKa pa3aesieHus Ooee sipKo
BBIpaXKEHA, YeM CKOPOCHb GUMANUS ACOECTNOB020
B0JIOKHA U NOPOOHBIX Yacmuy, KOTOpasi paKkTu4e-
CKH cOIIMKaeTcs B Kjlaccax MeHee 1 Mm;

I, Mmm
280

250
210

170

130

o 5 10 15 20 25 30 35

Puc. 11. 3aBucHMOCTb pacCTOSIHUSA
OTpPaKSHUSI MOPOIHBIX YACTHUIL OT
KPYITHOCTH TIOCJIC B3aUMOJICHCTBYS
C HAaKJIOHHOM IJIOCKOCTBIO:

— 3KCHCpl/IMCHTaﬂbHaﬂ
KpuBas; — = —— — pacye€THas KpuBas

40 45

— KaK JJIs MIOPOJIHBIX YAaCTHUII, TaK M JIJISl He-
pacrmymieHHoro ac6ecToBoro BoiokHa A(hdexT
B3aUMOJICUCTBHS C TIOBEPXHOCTHIO pa3/iCiCHUs
3aBUCHT OT BBICOTHI IOJQYU MPOAYKTa W yIIia
HAaKJIOHAa TIOBEPXHOCTH K TOpu3oHTY (puc. 12).
3aBUCUMOCTH PACCTOSIHUS OTPAKEHHS OPOJI-
HBIX YaCTHUI[ OT BBICOTHI IMOJIAUM U yIJia HAKJIOHA
MOBEPXHOCTH DPa3lielieHHs] UMEIOT YHUMOJAIIb-
HBIA XapakTep C HSKCTPEMyMOM B HHTEpBalc

20...25°; yTouHeHbl PU3NYECKUE XapaKTEePUCTHU-
KA YacTHIl yriecojepkaumx (opmanuii, 3Ha-
YeHus1 KOA(PPHUIMEHTOB MTHOBEHHOTO TPCHUS,
NPEICTABISIOMNE CO00H OTHOCHTEIBHOE CHH-
JKEHHE KacaTeJbHOM COCTABISIONIEH CKOPOCTH
YaCTHII ITOCJIE yIapa O IIIOCKOCTh; KO (UIIMEHT
TPEHUS [IPU yaape IJisl MOPOAHbIX YaCTHUI] PABEH:
A =0,18...0,36, mis yroneubeix — A = 0,15...0,8;
MEXIY KOI(D(DUIIMEHTOM MTHOBEHHOTO TpPEHHUS
1 YIJIOM TIaJIeHUS YaCTHIIBI HA TUNIOCKOCTH CyIIIe-
CTBYET 3aBHCHUMOCTb BHJA A = (1 - k) f. ctga,;
OIIpe/IeNICHbI BETMYMHBI KOOP(OUIIMEHTOB TPEHUS
CKOJIBXKEHUSI, KOTOPBIE UMEIOT JIMHEHHYIO B3au-
MOCBSI3b ¢ K03(h(HUIIMEHTaMH MTHOBEHHOTO Tpe-

I, MM
200 r

140
120

100 .

80

50

| | /—‘
0 P/. o o 1 1 O, Tpan

5 10 15 20 25 30 35

Puc. 12. 3aBUCUMOCTD PACCTOSIHUS OTPAKEHHUS TIOPOTHBIX
YaCTHII, BOJIOKHA PA3JIMIHOTO arperaTHOro COCTOSHUS 1
BMELIAIOIIEH TOPOJIBI OT YITIa HAKJIOHA [IOCKOCTH

500 mm:
— MOPOJHBIC (PPAKLIUH; — HepacHyIlIeHHbIC
arperarbl; — pacIyILEeHHbIE arperarsl;
— pacITyIlIeHHOE BOJIOKHO

s f =1

— pe3ynbTarhl pacuera Kod(P OUIHEHTOB K 1
A TI0 TIOJYYEHHBIM ypaBHEHHSIM TOKa3alld, 4TO
MPeUIOKEHHAsT METOAMKA pacyeTa XOpOoIlIo CO-
IIacyeTcsi ¢ MEXaHUKOW yjiapa 4acTHIl; OTHOCH-
TEJILHO OONBIINM KO3(D(UIIMEHTaM BOCCTAaHOB-
JICHUsI COOTBETCTBYIOT HEOOJIbIINE 3HAYCHUS
ko3 urmenTa TpeHHs MpH yaape;

— M0 pe3yabrataM 00paOOTKH JTaHHBIX IKC-
MEPUMEHTAIBHBIX HCCIeIOBaHUN pa3paboTaHbl
CTaTHCTUYECKHE MOJIENIM 3aBUCUMOCTEH KO-
¢unenTa BocCTaHOBIICHUST OT Kod(dduimeHTa
TPEeHHMS ITPH yape.

[Ipu ynape yacTuibl acbecTa O Pe3UHOBOE
MOKPBITHE Pa3IeNTENbHON MOBEPXHOCTH Oapa-
OaHa 3aBUCHMOCTH KO3(dHIIIEeHTa BOCCTAHOB-
JeHust OT ko3 uIreHTa TpEHUS UMEET BUJT
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k=0,69—1,57A, n,=0)9,
a TIpH yziape O CTaJbHYIO MOBEPXHOCTh
k=10,69—-23%mn_ =085,

J171s1 yTONBHBIX YaCTHI] yPABHCHHE BBITISIIAT
CJIEIYIOIUM 00pa3oM:
015 PE3UHOBO20 NOKPLIMUSL

k=0,78-1,5 k,np= 0,95,

npu yoape o Cmanvbhyio H08epXHOCmy
k=0,86-2,072,1m_ = 0,96.

JlaHHBIC YpaBHEHHUS MOTYT OBITh HUCIOJIB30-
BaHbl B MaTEMaTHYECKOW MOJICIIN (PPUKIIMOHHO-
o cernaparopa Juis ONTHMHU3AIUH poliecca pas-
JCTICHUS DTUX PY/I.

[MonyueHHble cBeeHUsT 00 yNPYrux CBOIi-
CTBaX YaCTHI[ TOPHBIX IOPOJ CBUICTEILCTBY-
IOT O BBICOKOH KOHTPAaCTHOCTH HCCIICAYEMOIO
MpU3HaKa M BO3MOXHOCTH €ro 3(PQPEKTUBHOIO
HCIIOJBb30BAHUS IS Pa3ieiCHUS IMPOIYKTOB
Pa3IMYHON KPYIHOCTH: JJIsl acbecrta, B TIEPBYIO
odepe/ib, BbIIeICHHE 00eTHEHHOW 10 CBOOOTHO-
My BOJIOKHY TIOPOJHOW (Ppakiuu, a JJisi CIOI —
BBIJICJICHHE CITFOJSTHOTO KOHIICHTpAra.

B pesynbrare sKkcriepUMEHTABHBIX HCCIIC-
JIOBaHUH yCTAHOBJICHO, YTO YACTHIIbI KyOOBHI-
HOW (hOPMBI TTOCIIE yIapa HAYMHAIOT BPAIIAThCs.
3TO OOBSICHAETCS TEM, YTO y/Iap YACTHIIbI O Ha-
KIJIOHHYO TUIOCKOCTb HE IIEHTPaJIbHBIA.

MeTtonuka onpeaeneHus MPUBEJACHHOTO KO-
¢ duUIMeHTa TPEHUS TEpPEKAThIBAIOIICHCS Ya-

Puc. 13. Cuinel, felicTByIOINE HAa YaCTUILY

CTHIIBI IOJTYYEHA U3 YCIOBHSA €€ OIPOKUABIBAaHHS
BOKPYT I'paHUIIBI TUIOIIAAKN KoHTakTa [9, 10].
Ilepen nmpoBeieHUEM KCIIEPUMEHTA OIIpeie-
ek (popMa M pazMephl YaCTHIIBI MHUHEpaa.
[locne 3Toro oOpasubl HCCIELyeMBIX Marepu-
QJIOB IIOMEIIAJIUCh HAa HAKJIOHHYIO IIIOCKOCTb.
Onpenensnuch yroa U BpeMs IPOXOXKACHUS ya-

CTHIICH y4yacTKa CO CKOJbKeHueM. J[is mepeBo-
Jla 4aCTHUIIBl B PSKUM KauCHUsSl POU3BOUIOCH
YBEJMYEHHE YIJIa MOABEMA TUIOCKOCTH.

Koopuumnent tpenus xauenus o, onpene-
JIAETCSA MO YTy HAKIOHA B, KOTOPBIH coCTaB-
JISIET TOJIBMKHAS IJIOCKOCTh B MOMEHT Hayaia
KadeHusi (IIpH OTCYTCTBUU TPOCKAJIb3bIBaHUS,
puc. 13). Kauenue HaumHaetrcss B TOT MOMCHT
BPEMEHHU, KOTJA JIMHUS JCHCTBHS CHIIBI TSDKE-
cti G BBIHET 32 TIpeNebl TPAHUIIBI TUTOIIAIKH
KOHTAKTa YaCTHUIIbl ¢ HAKIOHHOH IMJIOCKOCTHIO.
[IpenenpHOE 3Ha4YeHHME yIla HAKIOHA TUIOCKO-
CTH, TIpU KOTOPOM JIMHUS JeicTBus cuiibl G
TOYHO TIONAJ1aeT Ha TPAHUILY TIJIONIA KA KOHTAK-
Ta, COOTBETCTBYET BeauuuHe O, Kak m3pecTHO,
NPUYMHONW BOBHUKHOBEHUS TPEHUS KauCHUs SB-
nsiercst AedopMarius KaTsamerocss 00bekTa u 1mo-
BEPXHOCTH, 0 KOTOPOW IMPOUCXOAHMT KayeHHUE.
Mowment Tpenns kadenus M, - onpenenseTcst kak
MOMEHT HOpMaJIbHOM peakiiuu N OTHOCHUTEIIBHO
teHTpa D miiomaaky KOHTaKkTa

rme N — BelMyMHA HOPMaNBHON peaKIHH,
N = Gcos .

Cuna TSHKECTH TIPU OTOM CO37aeT OTHOCH-
TETbHO TOH K€ TOYKHM MOMEHT, IO BEIUYHHE
paBHBII

M (G) = GRsin B,

rae R— paauyc yacTHIbL.
Takum 00pazoM, B IpeeabHOM ciydae (s
MOMEHTa Havaja KaueHHs)

GRsin B_=6,Gcos B,

¥, CIIe/IOBATEIHHO,
5, = Rtg ..

[Ipu gBMKCHUM KaTsIIEHcs 0e3 CKOBKEHUS
YaCTHUIIBI YCKOPEHHE @ €€ IEHTPa MOXKHO Ompe-
JICJIATH B BUJIC

a, =;g(sin B, —%cos BKJ.

CunTas KayeHHWe 4YacTHLbl 10 HAKJIOHHOH
IUIOCKOCTH PaBHOIEPEMEHHBIM, BEIMYHHY O
IpU JBMXKCHUH MOYKHO ONpPENeNuTh 1o JuinHe L
MIPOMAEHHOTO €10 3a Bpemsl t myTH:

2,8L

d=R|t -—
gh gtzcosBK

K
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Pesynbrarel SKCIEPUMEHTAIBLHOTO OTpese-
JIeHUsT KOd(QQHUIMEHTa TPEHUsI KayeHUs Tpel-
cTaBJeHBI Ha puc. 14, 15. MccnenoBanus moka-
3bIBAlOT, YTO CYIIECTBYET 3aKOHOMEpHas B3a-
HUMOCBSI3b MEXKIY KPYIHOCTBHIO KyCKa W TpHBe-
JCHHBIM KO3((HULMEHTOM TPEHUs KauCHHUS: 4eM
Oonbile pa3Mep, TEM BbILIe KOAP(PUIUEHT TPEHHS

5, cM

0010 -

0,008 |

0008 |

0004 |

000z |

-0z

kayeHus. /laHHas 3aKOHOMEPHOCTD MPOCIISKUBA-
eTCsl TS pa3InuHbIX TIOBEPXHOCTEH KaueHHsI.
YcraHoBIeHO, YTO KO GUITHEHT TPEHUS Ka-
YEHHsI CBSI3aH C KPYITHOCTHIO MEPEMEIIaronuX-
Csl YTONBHBIX KYCKOB TPSIMOW TIPOTIOPIIMOHAIE-
Holl 3aBucumocthio & = K d, rne K — Gespas-
MEpHBIH KO(GUIHMEHT NPONOPLIHOHATBLHOCTH

d, mm
45

Puc. 14. 3aBucuMoCTb NpUBEICHHOTO KO3 HHUIeHTa TPEHUS KaueHUs
OT KPYIHOCTH JUIS yTOJIBHBIX (hOpMaLHid:

¢ — pesuna; M — craib;
——— — nuHeiiHas (pe3una); y = 0,0002231x— 0,0001426, R = 0,86
—— — smHeiinas (cranb); y = 0,0002055x — 0,0002959, R? = 0,90

(K, =2,23-10* ¢ ocrarounoii aucnepcueii D__
=06,3-107) xak I pe3UHOBOM, TaK ¥ JJIs CTallb-
5, cMm
0,007
0,006 |
0,005
0,004
0,003

0,002

0,001

HOM moBepxHocTel kaueHuda. KoppensgimonHoe
OTHOULIEHUE MpHU 3TOM cocTaBisiet 1 = 0,93.

d, mm

10 20

30 40 50

Puc. 15. 3aBucuMocTb npuBeIEHHOTO KO3 GHUILIMEHTA TPEHUSI KadeHHs
OT KPYITHOCTH JUIsl ac0ECTOCOEPIKAIIUX POLYKTOB!

¢ — pesuna; B — cTajb;
— — — nuHeiHas (pesuna); Y =-0,0000065x> + 0,0004032x — 0,0009400, R = 0,76
——— — jmHeiHast (cTaink); Y = —0,0000057% + 0,0003577x — 0,0008221, R = 0,74

[lpuBenennas meronuka Obula ampoOupo-
BaHa TaKXke Ha acOecTocolepKalluX pyHax.
VYpaBHEHHSI B3aMMOCBSI3M YKa3aHHBIX I1apame-

BTOPOI CTENEHH.
Paznnune B kuHeTnueckux kodddurentax

TPCHHUSA LCHHOTO MPOAYKTa W MOPOABI MO CTa-

TPOB IJISI 3TUX PYA MOKHO OIHMCATh TMOJIMHOMOM  JIM U PE3UHE AOCTATOYHBI IS UX PA3NCIICHUS. C
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YMCHBIICHUEM KPYIMHOCTHU YaCTULIBI CTAHOBATCA B KO3(1)(1)I/I]_[I/ICHT3.X TPCHUSA CTAHOBUTCS HE3HAYU-
OJHOPOAHBIMU ITIO COCTABY U (bopMe, " pasHUlia TEJIbHOM.

BUBJIMOI PAGMYECKHI CIIMCOK

1. llenpunckuit M. B., Boneros A. B., Mromep 3. K. Oboramnienue acoectoBbix pya. M.: Tocroprexuznar, 1962. 234 c.

2. Metonuka onpeneseHus ynpyrux U ppUKIMOHHBIX XapaKTEPUCTHK ChITyynx Matepuanos / B. 5. Iloranos [u ap.]
// Y13B. By30B. I'opHsIit xypHai. 1998. Ne 5/6. C. 103-108.

3. Lpmun E. @., [Tenesun A. E., [Toranos B. SI. VccnenoBanue Gpu3nko-MexaHUUECKUX CBOMCTB Py XpU30THII-acOe-
cTa JuIs pa3paboTKH CIIOCOO0B 1 YCTPOUCTB JUIsl TPEABAPUTEIILHOTO 000TAICHHUS B IPOOHIBHO-COPTUPOBOYHOM KOMILICK-
ce: otuet 0 HUP. Cepmiosck, 1987. 142 c. Ne I'P 018527675.

4. Kenmna U. M., Lpimun E. ®., Anexcanaposa E. I1. O xosdduimentax TpeHus MHHEPaIoB IIpy 000TaIleHHH CITI0-
JOCOAEpIKAIINX CIIAHIIEB HAa OJIOYHOM BO3IYLIHOM cenapaTope // V3B. By30B. ['opusrii sxypHan. 1983. Ne 4. C. 126—129.

5. Anexcannposa E. I1., Tuxonos O. H. Ananu3 3akoHOMepHOCTEH pa3/ielieHns] MUHEPaIoB M BEIOOpP ONTHMAaJIbHBIX
PESXKUMOB /711 TOJIOYHOTO BO3YIITHOTO cernapaTopa // L{BeTHbie Metamisl. 1986. Ne 6. C. 12—-17.

6. Tumuenko H. K. OCHOBBI MeXaHNYECKOTO pa3ieJICHUs 3epeH MIeOHs W TPaBUsl 10 YHPYTOCTH M TPEHHIO //
CrpourenpHble Marepuansl. 1964. Ne 4. C. 17-19.

7. OpUKIMOHHBIE XapaKTePUCTHKN KyCKOB — OCHOBA JUIsl MOAeNNpoBaHus cernaparopos / B. 5. ITortanos [u ap.] /
Maremaruyeckoe MOJCTPOBAaHIE MEXaHNYECKUX ABJICHUI: Matepuansl Beepoc. Hayd.-TexH. koH(). ExatrepunOypr, 2011.
C. 55-59.

8. Teopernueckuii aHaaM3 ABMKEHHS M yAapa YacTUIBI 000TraliaeMoro MaTtepraia O HaKIOHHYIO IIockocTh / B. Sl
[Moranos [u np.] // U3B. By30B. ['opusiii sxyprain. 2007. Ne 1. C. 110-113.

9. Iloranmos B. 4., IloranoB B. B., CemepuxoB JI. A. Metoanka u pe3ynbTaTsl HcciaeaoBaHus Kod(duueHToB
TPEHMsI KaueHUsI TOPHBIX MOpoJ // YpallbcKasi TOpHas MIKOJIA — PErHOHaM: MaTepuaiabIMexayHap. Hayd.-IIPaKkT. KOHQ.
ExarepunoOypr, 2011. C. 361-362.

10. JIsmues C. A., IToramos B. 5. O6ocHOBaHUE METOIOB SKCIIEPUMEHTAIBHOTO OIpeICiICHUs K03 (OUIIMEHTOB Tpe-
HUS KaueHHs A7 TOpHBIX nopon // dynaamenrtanbheie uccnenoBanus. 2012. Ne 3. C. 102—-105. URL: www.rae.ru/fs/?sec-
tion=content&op-+show_article&article id=7981910

TMoctynmna B pegakimio 12 ¢espans 2014 .

IHoranos BanenTuH SIxoBJeBHY — TOKTOP TEXHUYECKUX HAYK, TOLIEHT Kadeaphl TOPHON MEXaHUKH.
620144, . ExatepunOypr, yi. Kyiiosmesa, 30, Ypanbckuii TOCYyIapCTBEHHBIN TOPHBIA YHUBEPCHUTET.
E-mail: gmf.gm@ursmu.ru

IMoranos Baagumup BajeHTHHOBMY — KaHAMJIAT TEXHUYECKUX HAyK, JOLEHT KadeIpbl TOPHOTO
nena. 620144, r. ExarepunOypr, yin. Kyi#iObimesa, 30, Ypaibckuil rocygapCTBEHHBIH TOPHBIN
yauBepcutet. E-mail: gtf.gd@ursmu.ru

CemepukxoB JleonTnii AmnapeeBM4 — acnupaHT Kadeapsl TopHOW MexaHuku. 620144,
. Ekarepun0Oypr, yi. Kyi#osimea, 30, Ypanbckuit ToCyTapCTBEHHBIH TOPHBIN YHUBEPCUTET.

28 W3secmus Ypanvckoeo 20cyoapcmeerHHo20 20pHO20 yHUBepcumema



VK 622.51:622.817.4

MOIEJIMPOBAHMUE ITPOLECCA 3ATOIIJIEHUA
IMAXTBI Ne 2 «<KHOBOI'POAOBCKAS»
C YYETOM JAJBHEMUIIETO UCIOJIb30BAHUS
EE TEIIJIOBOTI'O PECYPCA

CanoBenko U. A., Uukun A. B., Pynakos /I. B., Xpunsmsen 1O. B.

Ha ocHoBe aHanM3a FOPHOTEXHUYECKHX YCIOBHH Pa3pabOTKH U TEO0IOTO-THAPOTEOIOTMIECKIX 0COOCHHOCTEH 3aTOIeH-
Hot maxts! Ne 2 «HoBorpomosckas» B mporpaMMHoM komiutekce «KMODLOW v. 4.5» co3nana uncienHas MoJielTb, OTpaXka-
I0MIast IpoIecChl reo(MIIBTPAINK Ha ee TeppuTopru. 1o pesynsTaTam perrenns 00paTHOH 3a/1a4un JoKa3aHa KOPPEKTHOCTD
Ppa3paboTaHHOM MOJIEIH, a TAaKKe OIEHEH eMKOCTHOI pecypc IMaxThl, 3aKJIIOYEHHBIN B ITAXTHBIX BOJAX U OCTATOYHBIX 3a-
nacax ymist. MoaeanpoBaHyue AMHAMUKH ITOBEMa YPOBHS BOJIBI B CHCTEME 3aTaIlINBAEMBIX TOPHBIX BEIPAOOTOK MO3BOIMIIO
YCTaHOBUTBH PACTIPE/ICNICHNE YPOBHS TO3EMHBIX BOJ] B TIPE/IEIaX MAXTHOTO MOJIS 10 U TTOCIIe PEKPAIIeHHs BOJOOTIHBA.
Knrouesvie cnoea: waxma, 3amonienue; noozemiubvle 600bl, OCHANMOUHbBIE 3ANACHL Yes, Mena06oll pecypc.

[Taxta Ne 2 «HoBorponosckas», pacmo-
JIOXKEHHas B FOKHOM yactu KpacHoapmeii-
CKOI0 yIVIENPOMBIIIJIEHHOrO paioHa J[lon-
Oacca (puc. 1), Obuta cjaHa B AKCIUTYaTaIMIo
B 1951 romy u 3a mepuon paboTsl oTpada-
ThIBaNa MIacTel Ky W | . [lnomane maxrHo-
ro nosst cocraBuia 18 km? mpu abCOMOTHOM
OTMETKE MAaKCUMAaJIbHOM TITyOUHBI BBEJCHUS
oyrcTHBIX pabor —370,3 M U yCThEB CTBO-
n0B + 205 m. Bepxusas rpanuna orpaboTku
YTOJIBHBIX IUIACTOB MMeET OTMEeTKy + 120
M, BBIIIE KOTOPOW 10 OTMETKH MECTHOIO
6a3uca pa3rpy3Kkd MOA3EMHBIX BOJ B JIOJIH-
He p. Conenoii (+ 155 M) ropHble OpozbI B
OCHOBHOM 3anojiHeHbl Bojoit [1]. C rora k
maxte Ne 2 «HoBorpogoBckas» IpHUMbIKAeT
3aKkpseITas maxra uMm. KopordeHko, a ¢ cese-
pa ¥ BOCTOKa — el cTByoME maxTbl Ne 1-3
«HoBorponosckas» u «Poccus».

IIpukasoMm MuHHUCTEpCTBA  YIOJIBHON
IIPOMBINUIEHHOCTH YKpauHbl Ne 237 or
24.05.2001 r. maxta Ne 2 «HoBorpomos-
CKash» ObLIa 3aKphITa C MOAJIEPKaHUEM YPOB-
HS 3aTOIUICHUS BOJOOTIMBHBIM PEXHUMOM.
B HenocpencTBeHHOM OMM30CTH OT ILAXTHI
pacnonoxeH ropog HoBorponoska (¢ Hace-
jaeHueM 15 ThIc. yenoBeK), KOTOPBIM mocie
3aKpBITUS IIAXThl CTaj OLLYIIATh OCTPYIO
HEXBAaTKy TEIUIOBOM SHepruu, Onarogaps
4YeMy IPOMBIIUICHHBIE U TPAKIAHCKUE 371a-
HUSI B XOJIOJHOE BpEMs rojia ocTaiuch 0e3
OTOIJICHHUST M TOPSIYEro BOIOCHAOKEHHUS.
MupoBoii  Hay4YHO-IIPAKTHUYECKUH  OIBIT
(I'epmanus, ®panuusi, AHIINSA) TOKA3bIBACT

BO3MOXKHOCTh PEHTA0EIbHOTO HCIOJIb30Ba-
HUSl HU3KOMOTEHIIMAJIBbHOTO TEIUla BOJBI 3a-
TOTUICHHBIX LIAXT JJisi 000TpeBa OAHO-BYX-
STaXkHbIX 31aHuil [2]. [Ipu 3Tom nomorpes
MIAXTHBIX BOJ JO COCTOSIHUSI TIPUEMIIEMOTO
JUISL TETIoCHAOXKeHUsT coopyxkeHuit (60—70
°C) OCYIIECTBISIETCS C TOMOIIBIO TETIOBBIX
HACOCOB, TPEOYIOMMX OONBIINX KaUTallb-
HBIX 3aTPaT Ha YCTAHOBKY M 0OCITy>KHBaHUE.
Bwmecre ¢ Tem moBbIIEHHE TeMIepaTyphl
BOZBI O HEOOXOANMBIX ITOKAa3aTeleil MOXKET
OBITH TOCTUTHYTO HEMOCPEACTBEHHO Ha JIUK-
BUJMPOBAHHON IIaxTe MyTeM BBOJA B JKC-
IUTyaTalyi0 TEMJI03HEPreTUYeCKOro MoJy-
71, OCHOBAHHOTO Ha IMO/3€MHOM CXKUTAHUHU
OCTaBIIIUXCS 3aMacOB YISl JIJIsl TTOBBIIICHUS
TEMIIEPATYPHOTO PEXUMA TETJIOHOCUTENIEH.
Pabora Takoro mMoayins compsbkeHa ¢ Iepu-
OJIMYECKUM OTOOPOM U 3aKauKoi BOJBI W3
3aTOIICHHBIX TOPHBIX BBIPAOOTOK U TpedyeT
MPOTHO3a W3MEHEHUS TUJIPOJUHAMUYECKO-
ro peKHMMa Ha TEPPUTOPUH IIAXTHOTO MOJIS.
Ilenpto maHHOW pabOTHI SABIAETCS aHAIN3
TOPHO-TE€0JIOTUYECKUX YCIOBHUM U CO3/1aHKE
TUIPOTEOJIOTHIYECKON MOJIEIH 3aTOIJICHHON
maxtbl Ne 2 «HoBorpomoBckas» 1uist OLEHKH
U 000CHOBaHMSI BO3MOKHOCTU pa3pabOTKu
€€ TEIJIOBOI0 pecypca C MOMOUIbIO TEIJI03-
HEPreTHYeCKOro MOJTYJIS.

Mamepuan u pesyromamsi ucciedo-
sanuti. B T€0IOro-cTpyKTypHOM OTHOIIIE-
Huu nosie maxtel Ne 2 «HoBorpomoBckas»
pacrloNoKeHO B IPEJesiax Fro-3anagHoro
kpbuta Kanpmnyc-Topenkoil KOTIOBUHBI U
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IIPUYPOYEHO K JIEKaYeMy KpbUly KPYIHOI'O
PETHOHAIIBHOTO TEKTOHUYECKOIO Hapyllle-
Hus — CenuaoBckoro Haasura. B ctpoenun
ydacTKa IPHUCYTCTBYIOT OTJIOKEHHUS CBUT

cpennero kapbona C,°u C°, mepekphIThie

.5:/1 HaHa NS ]‘\ A 'l 11“ DIM-H pOECBKA
i_." | % 1 Bep "'. ]
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[IaJIEOT€H-HEOTEHOBBIMU [IECKAMM M YET-
BEPTUUHBIMU CyIIMHKaMmH (puc. 2). Csuta
C,’ B HMKHEH 4YacTH COIAEPKMT OoJbIIOE
KOJIMYECTBO IECUYAHUKOB U HE3HAUUTEIIBHOE
konuyectBo yried [3]. B cpenneit wactu

Cepudigrora 5
S Wppaing.

o '
: | Pezepe
e A x A5E

I:l JUIAL CO3IaHUA HOBBIX IIAXT
JUIA NPOMBIIIJIEHHOT'O
OCBOCHUA

I:l JACTAJIbHO pa3BCAaHHBIC

C 3aBCPUICHHBIMU
TTOMCKOBBIMH paGOTaMI/I

n i

T T 1T T| Hanuru
T

C MPOTHO3HBIMU
pecypcamu

IIaXTHBIC CTBOJIbI

I:l TIPEABAPUTEIILHO Pa3BEAAHHBIC

[}
L 5
C HEMPOMBIILIEHHON 3
I:l YTICHOCHOCTBIO 6% i_ cOpockI
Ll )
&)

T1acCThI
N3BCCTHIKOB
1 UX UHOCKCHI

Puc. 1. 'eonoro-npoMsInieHHas KapTa paiioHa pacnonoxkenus maxtel Ne 2 «HoBorpomosckas»
(macmTad 1: 300000)

COCPEJOTOUYEHBl YTOJIbHBIE IJIaCThl U IpPO-
CJIOM M3MEHYMBOM MOIIHOCTH. M3 mmactoB
CBUTBI, TPHUTOIHBIX JJIsi TMPOMBIIIJICHHOTO
ocBoenus maxtor Ne 2 «HoBorpomoBckasy,
10 otMeTKr —370,3 M oTpabaThIBalICs Yrojb-
HBIA TUIACT Ky, IPH CPETHUX BOMOIPHTOKAX
B ropHble BbipaboTku 100—120 m%/4ac u ua-
CTBIX TPOPBIBaX BOJABI M3 BBHIMICIEKANTUX
MIECYAHNKOB M U3BECTHAKOB Takoii Xapakrep
MOCTYIUIEHHs MOA3EMHBIX BOJ 00YCIIOBIIEH
HaJIMYMEM B KPOBJIE IUIACTA K, MOIIHBIX BO-
JIOHOCHBIX TOPU30HTOB MIPUYPOUCHHBIX K 3a-
KapCTOBAaHHOMY M3BECTHAKY L u mecyanu-
kam L sl ul €. Co croponsl noussl, B 00-
BOJIHEHUU IJIaCTa Y4YacTBOBAJIM ME€CYAHUKHU

K> ¥ K", ylaleHHbIe OT miacta Ha 5—10 M.
IInact x, (ApPIIMHHBIA) yCTONYMBBIH,
UMEEeT TIPOCTOE CTPOEHHE U CPEAHION
MotHocTs 0,6—0,7 M. YIiu miacta B OCHOB-
HOM TyMYCOBO-CAaIIPOIIEJIEBbIE, SBISIFOTCS
KJIAPEHOBBIMH UM OnMu3KUMU K HUM. [lo xa-
pakTepy oCTyqHEBaHUsI reIu(pUIIMPOBAHHBIX
KOMITOHEHTOB OHM OTHOCSTCSI K TPETbEMY
TEHETUYECKOMY THUITY, OTINYAIOIIEMYCS BbI-
COKOM CEpHUCTOCTBIO. ballaHCOBBIE 3amachl
YIJIEH MIacTa K, Ha TEPPUTOPUU IHaxThl Ne 2
«HoBorpogosckas» B 1995 1. ObutH OTICHEHBI
B KoJuecTBe 988 ThIC. T, @ IPOMBIILIIIEHHbBIE
— 841 teic. T. Takum oOpa3oM, B pe3ynbTare
NOTEPb, BBI3BAHHBIX TOPHOTEXHUYECKUMU

30 W3secmus Ypanvckoeo 20cyoapcmeerHHo20 20pHO20 yHUBepcumema



YCIIOBUSIMU Pa3pabOTKU MECTOPOXKICHHS, B
Henpax ocTaBieHo Oonee 140 Thic. T yris.
Kpowme toro, mo ganaeim OAO «/lonbaccre-
OJIOTHSI» B MPEENax MAaXTHOTO MOJIsl B CBUTE
C,> conepxutcs okoso 120 TeIc. T 3a0anaH-
COBBIX 3aIIaCcOB YIVIEH, COCPEIOTOYCHHBIX B
HEKOHIUIIUOHHBIX U MaJIOMOIIHBIX IJIacTax
KWK

CBura C2° B I'paHMIaxX Mosi maxTbl Ne
2 «HoBorpomoBckas» siBIsieTcsl Hanbolee
YIJICHACBIIEHHON U COJAEPIKUT CEMb YTOJIb-
HBIX IUIACTOB U MPOIUIACTKOB, U3 KOTOPBIX
MIPOMBIIUIEHHON pa3paboTKe MoIBepraics
Tonbko miact || «IllecTuaeTsepToBhIi» (pUC.
2). Heo0xomuMO OTMETHUTB, YTO BOIOHACHI-
LIEHHBIN [MECUYaHUK |1 S|3, 3aJIeTarouil He-
TIOCPEICTBEHHO B miacte |, o0ycnopnuBaer
3HAYUTENbHBIA BomonpuTok (200-250 ™%/
4ac) B rOpHbIC BeIpaOOTKU. banaHcoBbie 3a-
nacel yris oueHuBarotcs B 17355 Teic. T, a
IIPOMBINIIEHHBIE — B 12644 ThIC. T, YTO COOT-
BETCTBYET NoTepsiM B pasmepe 4711 Teic. T.
3abanancossie 3anackl cBUTHI C,°, B OCHOB-
HOM COCpe/IoTO4eHHble B miuactax |, m |,
oneHnBaroTcs B 3215 Teic. T. Yuer noreps u
3a0aJaHCOBBIX 3alacoB TMO3BOJSIET CIENATh
BBIBOJI, UTO Ha CETOJHSIIHUNA JACHb B Ipe-
nenax 3arorieHHoW maxTel Ne 2 «HoBor-
POMOBCKas» COCPEAOTOUEHO Oosee § MIIH T
yIJIel, CBOMCTBA U COCTAB KOTOPBIX IPHUBE-
eHbl B Ta0I. 1.

AHanu3 naHHBIX Ta07. 1 MOKa3kIBAET, UTO
BIQXKHOCTB yIJIel pailOHa IMIaXTHI MO TIACTO-
BBIM IIPO0aM U3MEHSIETCSI B IIUPOKKX Mpeie-
nax —ot 1,1 1o 10,2 %, cocTaisis B cpeiHEM
3-5 %. BrIxon J1eTyunx COeIMHEHUIN TaKKe
BeChbMa Pa3HOOOpa3eH, MpU CPEIHEM 3HAYe-
Huu 39 % 3TOT MoKaszarenb Bappupyer oT 33
110 46 %. YnenpHas TEIIOTa CTOpaHUs yIyieh
WU3MEHSIETCA HE3HAUUTEIbHO, U B CpPEIHEM
paBusierca 32 MJDx/kr. ConepkaHue cepbl
konebnercs ot 2,5 g0 3,5 % (3 rpymma mo
cepauctocT). Heo6XxonnuMo OTMETUTH, YTO
M0 CBOMM (DPU3HKO-XUMUYECKUM XapaKTe-
puctukam Bce yrm ceut C.°u C,’ npuron-
HBI JIJIS1 pa3pabOTKU CIIOCOOOM TOJI36MHOTO
cxuranus [4].
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0,03-0,43
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0-0,68

0,08-1,06

0-0,4
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0-0,2

1,02-1,74

0,13-1,19

0,05-0,25

Puc. 2. Crpaturpaduueckas
KOJIOHKA TTOJIST MaxThl Ne 2
«HoorponoBckas»

Ne 1(33), 2014
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PaccmarpuBaemass TeppUTOpHUsST HUMEET
CJIO)KHO€ TEKTOHHYECKOE CTPOCHHUE, 4TO 00-
YCIJIOBJIIEHO HaJIMYMEM MOIIHBIX 30H TEKTO-
HUYECKOTO JApoOJIeHUs MOPOJl, CBSI3aHHBIX

¢ CennaoBCKUM HAJABUTOM M €r0 MHOIOYH-
cieHHbIMU anoduzamu. Haasur xapakrepu-
3yeTCsl BEPTUKAJIBHON aMIUIMTYAOW CMelle-
Hus 260—460 M 1 ymiioM naieHus I0CKOCTH

Tabnuya 1

CpojicTBa U MapO4YHbIii cOcTaB yIileil Ha TeppuTOopUHM NMoJst WaxThl Ne 2 «HoBorpomosckas»

Nupnexc
nngcm WA, % V', % Q,, MJx/kr T'eneTnaeckuii Tum Mapka yrs
Kq 1,3-3,2 34-40 32,81-35,01 B r
I, 5-10,2 40-44 31,12-32,51 0 pil|
K} 1,5-2,5 38-46 33,10-33,53 B r
|4 1,1-2,4 33-39 33,70-33,86 0 r

cmectutens 23—-30°. 30oHa HaABUra OTJIMYa-
€TCsl BBICOKOM aHHU30TPONMEM 110 ITPOHMIIAE-
MOCTH, @ €r0 30Ha JPOOJIEHHUS MOIIHOCTHIO
9,6-81,9 M mpecTaBiieHa NEpeMATHIMU TIEC-
YaHBIMU W TIIMHHUCTBIMH CIIaHIIAMHU, 00pa-
30BaBUIMMUCS B YCJIOBHUAX CKUMAIOIIMX
HanpspKEHUN B HAIpaBJIEHUU, IEpHEHAN-
KYJISIPHOM IIJIOCKOCTH CMECTHUTEIISl, MOXKET
paccMmarpuBarbcsl Kak ciaabompoOHUIAEMbIN
pa3nenbHbIN ciioi. B jekauem Kpblie Ha-
nsura B npenenax maxtel Ne 2 «Hosorpo-
JOBCKas» MoJIy4nin passurue HoBorpoaos-
CKHuil cOpoc, SABISIOIUICS CEBEpHON TpaHH-
LI€W IAXTHOTO IOJIsl, U | pOMOBCKUI FOKHBIN

ITansl

cOpoc, BCKphIBa€MbIi BBIPAa0OTKaAMU TLIACTa
|, ¥ FOKHBIM KOPEHHBIM IITPEKOM I10 ILIACTY
Kg. 1Ipy IpUOMMKEHNK TOPHBIX PabOT K OT-
MEUEHHBIM TEKTOHHYECKUM HapyLICHHUSIM
BOJIONIPUTOK B OYMCTHBIE BHIPAOOTKHU B CPEI-
HeM yBenuumBaics Ha 10-15 m%uac. Tlpu
TOM JI€OUTHI MPOPHIBOB IOI3EMHBIX BOJ,
00yCJIOBJIEHHBIX BIIMSIHUEM COPOCOB, JOCTU-
ramu 50-100 m%4vac ¥ HOCHIIM KpaTKOBpe-
MEHHBIN XapakKTep.

Ha puc. 3 Bo BpeMeHHOM pa3zpese Impu-
BEJICHBI BBINIOJTHEHHBIE U IIJITAHUPYEMBIE CTa-
JIMU UCIOJIb30BaHUs pecypcoB maxTel Ne 2
«HoBorponosckas.

I
01.09.1951

Y

01.06.2001 15.10.2006 01.06.2014

JlaTsl

Puc. 3. Peanu3oBaHHbIC ¥ IIIAHUPYEMBIE 3TaIlbl PAOOTHI IIAXTHI

IlepBbIii 3Tam COOTBETCTBYET MEPUOLY
paboTHl MIAXTHI W JOOBIYM YIS, @ BTOPOM
— €€ 3aKpPBITHIO C JEHCTBYIOLIUM BOAOOT-
JMBOM W TIOJJICP)KAHHEM YPOBHS TMOI3EM-
HBIX BOJl Ha OTMETKE —157 M B CeBepHOM
Kpbute maxThl. CIeAyIOmuUi Tam OTBeYaeT
3aBEPIIECHUIO BOIOOTIMBHOTO PEXUMaA U 3a-
TOTLJICHUIO TOPHBIX BBIPAOOTOK 10 OTMETKHU
+113,3 M (mo cocrosiHuto Ha 15.04.2012 1.).
Ha nmpotsixennn 3toro nepuona AO «Jlue-
MIPOTUIPOIIAXTY» MPOBOIUINCH HAOTIOMECHUS
3a TEMIIOM 3aTOIJICHHSI aXThI, KOTOPBIE TI0-
3BOJIMUIM TIOJTYYUTh JAHHBIC JUIS PEIICHUS
oOpaTHOM reopUIBTPAIMOHHON 3a7aud B

mpenenax MmaxTHOTO mmoJis. BBox B skcry-
aTalMio TUAPOreOTepPMAIbHOTO MOAYISA C
LENbI0 Pa3pabOTKH OCTATOYHBIX TETIOBBIX
pPECYpPCOB 3aTOIICHHOW MIAXTHI JJISl TeIIo-
cHaOxxenust . HoBorposoBka npesmnosnaraert-
Csl HAa YETBEPTOM ITarle.

B oporumporpaduyeckoM OTHOIICHUH
nosie maxtbl Ne 2 «HoBorpogoBckas» npea-
CTaBisieT co0Oi CabOBOIHHUCTOE BOIOpA-
3[IeIbHOE TJ1aT0, a0COMIOTHBIE OTMETKHU KO-
TOPOTO IJIaBHO YMEHbINATCS oT +213 M Ha
10ro-Boctoke 10 +190 M — Ha ceBepo-3amnase.
Ero rpanunamu sBisroTcs: Ha ceepe — Ho-
BOTPOJIOBCKHII cOpoC, Ha 3amajie — BBIXObI
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IJIACTa K, IO/l MAJICOre€H-HEOTEHOBBIE OTIIO-
KCHMS, Ha BOCTOKE — HM3OTHIICA IUIACTA K,
—350 m. B mpenenax maxTHOTO TOJIsE TPO-
MBIIIJICHHBIMU ~ SIBJITIOTCS  JIBA  YTOJBHBIX
miacTa, 3aJeralllne IOA THAPABIUYCCKH
CBSI3aHHBIMM  BOJOHOCHBIMU  TOPHU30HTAa-
MU Ha pacctossHuM 25-30 M 1pyr oT apyra,
IPEJICTABIEHHBIMU U3BECTHAKOM L, MOIIHO-
cTbio 10 5 M 1 necyanukamu L 8l u | 8l co
cpeaHel MOIHOCTRIO 15 1 20 M cooTBeTCT-
BeHHO. BepxHee pacnonoxenue mmacra |,
0TpabaThIBAEMOTO JIO IJTACTA Kg, 00YCIIOBHIIO
MepPBOHAYAIILHOE MOCTYIUICHHE BOJIOTPUTO-
KOB B BBIIIEPACIIONOXECHHBIC TOPHBIC BBIPA-
6otku. Takoil xapakrep 3ajieraHusl yroJib-
HBIX TUIACTOB (DOPMHUPOBAI BOJOIPHTOKU B
KOKIYI0 M3 pPacCMaTPUBAEMBIX YTOJIBHBIX
MayeK, 4TO U OMpeAeNseT CASAYIOUIN mo-
X0l K Teo(UIBTPAIIMOHHON CXeMaTh3aluu
[IAXTHOTO MOJI.

Mopnens oToOpaxaer /1Ba MPOMBIIIIEH-
HBIX IIJIACTA, PA3ACIISIIOIIAN CIOU MEXITY
HUMH, a TaKkKe KPOBIIO IacTa |, u momo-
IBY IJIACTa Ko B pe3ynbrare MOJENb IaxThl
Ne 2 «HoBorpomoBckas» rioriaapo 20 km?
(4000 x 5000 M), cozmaHHasi B JIMLIEH3UOH-
HOM nporpammHoM komiuiekce « MODLOW
v. 4.5» (Schlumberger Water Services, Ka-
HajJa) CONEPKHUT IATh IIACTOB C YyTIJIAMH
NaJIeHHs, COOTBETCTBYIOIIUMHU UX TOPHO-Te-
OJIOTUYECKUM YCIOBHSIM. MOITHOCTH TIPO-
JTYKTHBHBIX TOJIIl HA MOJEIH MPUHUMAIUCH
B COOTBETCTBHH C 3aBHCHMOCTBIO TIPOHHIIAC-
MOCTH MOAPaOOTaHHOTO TOPOTHOTO MaCcCHBA
OT KpPaTHOCTH €ro MojapadoTKH (B CpeIHEM
10—40 mMomHOCTeH YTrOABHOTO TJIACTA).

Jist 3agaHusl BHEIIHUX TPAHUI] MOJe-
JTUPyeMOi 00JacTH HMCTOIh30BAINUCH PEKO-
MEHJIallu1, MPUBEJEHHBIE B padorax [5, 6],
COIJIAaCHO KOTOPBIM TEKTOHUYECKOE Hapy-
menue (HoBorpomoBckuii cOpoc Ha ceBepe
[IAXTHOTO TOJIs1) SIBIISIETCS KPAHOM Ha MyTH
JBUKCHUS TIOJI3EMHBIX BOJI. DTO OMpeAesieT
HE0OXOUMOCTh 3aJjaHusl HA y4acTke cOpo-
ca HEMPOHUIIAEMOW B THUAPOTUHAMHUICCKOM
OTHOILIIEHWM TpaHuubl. Ha roro-zamane wu
FOTO-BOCTOKE, T/l YTOJbHBIC IJIACThI HMe-
0T HEMOCPEACTBEHHYIO THIPABINYECKYIO
CBSI3b C OOBOJIHEHHBIMH I1aJIEOrCH-HEOI'€HO-
BBIMHM OTJIOXKCHUSIMH, HEOOXOAUMO 3aJaHHE
TPaHUYIHOTO YCJIOBUS TPETHETO POja, OTpa-
JKAIOIIIETO B3aMMOCBSI3h BEITMYMHBI pacxoja

[IOTOKA MOA3EMHBIX BOJl MaJIEOr€H-HEOTE€HO-
BOIO T'OPU30HTA B IPOAYKTHBHYIO TOJILIY C
Pa3HOCTBIO TMAPOAMHAMUYECKUX HAlopoB B
Hux. [Ipu aTOM comnpoTuBieHue, 00yciI0BIN-
BaIOIIEe B3aMMOCBS3b PACXOJ0B U Pa3HOCTH
HAMOpPOB Ha BBIXOJAX YTONBHBIX IUIACTOB,
OIIpPENIENIAETCS 110 CyMMapHOW BEJIMYHMHE MPO-
BOJMMOCTH IUIACTOB U [1aJ1€0N€H-HEOT€HOBBIX
OTJIOKEHUH, IEPECUUTAHHON B COOTBETCTBUU
C pa3MepamMu pacueTHBIX OJ10KOB (puc. 4).

BHyTpeHHUMH TpaHUIIAMH B MOJEIH
mraxtel No 2 «HoBorpomoBckas» SIBISIOT-
Cs OYHUCTHBIE BBIPAOOTKH, OTOOpakaeMblie
FPAaHUYHBIMUA YCIIOBUSIMU TIEPBOTO pojAa C
BEJIMYMHON TUAPOJMHAMHYECKOTO Haropa,
paBHOI a0COIOTHOM OTMETKE MOUBHI YTOJIb-
HBIX T1acToB. [lonmoxeHune 3TUX TpaHUI] Ha
MOJIEIH OMPENESUIOCh MyTeM MOCTPOSHUS
IUTaHa TOPHBIX BBIPAOOTOK B MPOTPaMMHOMN
cpene AutoCAD u nepeHoca KOHTYpOB Bble-
MOYHBIX YYaCTKOB Ha MOJEIUPYEMBIE CIIOU.
[Tpu MoxenupoBaHuu pabOTHI MIAXTHI MOCTE
OTKJIFOYEHHsSI BOAOOTIMBA BHYTPEHHHE Ipa-
HUYHBIC YCIIOBHS HE 33J]aBaJIHCh.

Hcxons U3 cyliecTBYOIIMX TEOpeTHde-
CKHX TMpelcTaBleHU [7] O mpoHUIaeMo-
CTH OTpabOTaHHOIO IOPOJHOTO MacCHUBa,
BEJIMYMHA TOPUCTOCTH U Kod(pduLmeHTa
bunpTpali B TIpeaenax MOACTUPYEMbIX
TOPHBIX BBIPAOOTOK ObLiIa 3aJjaHa YBEITUYEH-
HOHl B cpenHeM B 7—10 pa3 mo cpaBHEHHIO
C 30HAMH BHE BeJIeHHs TOpHBIX pabdot. Hlar
JUCKPETU3AMM MOJAEIU IO IMPOCTPAHCTBY
coctasui 100 x 100 m (Bcero 2000 6110K0B),
YTO TO3BOJIMIIO JOCTAaTOYHO TOYHO YYECTh
KOoH(UTrypaluio BeIpadOTOK B Mpenenax oT-
pabaThIBaeMbIX IJIACTOB B MACIITA0E MIAXTHI,
IIPY 3TOM IlIar 0 BpEMEHU He npeBbiiian 20
cyT. MadunsTpanus arMmochepHbIX 0CaJKOB
B BEPXHEM CJIO€ MOJIENIM 3ajaBajlach BEJIU-
4yuHOU 25 % OT X CPEeHEr0/I0BOr0 KoJInye-
ctBa B peruone (125 mm/ron).

JI1st aieKBaTHOTO MPOTHO3a BOJIOIPUTO-
KOB B IIPOLIECCE 3aTOIICHUS 1IAXThl HA pa3-
pabarbiBacMOl MO OBLIO BBITIOIHEHO
SIUTHO3HOE MOJIENIMPOBAHUE, LIEIb KOTOPOTO
COCTOSJIA B KOPPEKTUPOBKE THIPOAMHAMU-
YeCKOW pOJIM BHEUTHUX TPAHUI] BOAOHOCHBIX
IUTACTOB M WX (PUIBTPALMOHHBIX CBOHCTB.
[Ipu sTOM 3HaAYEHUS THAPOJIUHAMHUECKUX
apaMeTpoB BOJOHOCHBIX IJIACTOB ObUIM Xa-
paKkTepHbl TUAPOTEOJOTUYECKUM YCIOBUIM

Ne 1(33), 2014
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maxTtel Ne 2 «HoBorpogosckas». OcHOBOM
JUIs. BapualMy ATHX [apaMeTPOB MOCILYKH-
JM pe3yNbTaThl OMBITHO-(QHIBTPAIIMOHHBIX
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paboT M M3MEpEeHUH IAXTHBIX BOJONPHUTO-
koB, nomyueHHele III'TI «ApremoBckas ru-
Jiporeosioruyeckas naptus» [1] Bo Bpems
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Puc. 4. TpexmepHOe IIpeacTaBIeHIE TEOMETPHU MOACINPYeMOH obmactu (a)
U cXeMaTu4decKuil pa3pes moust maxTel Ne 2 «HoBorpomoBckas (6)

IIEPBOTO 3Tara padoThI MAXTHI.

Pemenue o0parHO#l (PNMUTHO3HOM) 3a-
Ja4d TPOM3BOJMIIOCH B YCJOBUSAX HECTa-
[IMOHAPHOTO peXnuMa (UIBTPAIIIH, OCHOB-
HbIM KPHUTEPHEM TMPaBUIBHOCTH PEIICHUS
KOTOPOH SIBJISIOCH CXOJCTBO (PAKTHUYECKHX
Y MOJICJIBHBIX BEIIMYHMH 3aTOIUICHUS IaXT-
HOTO cTBOJA (puUC. 5). Pe3ynbrarel pemenus
TIOKa3bIBAIOT, YTO HA MOJICIU YIajoCh Ipa-
KTUYECKH TIOJIHOCTBIO OTPA3UTh JAMHAMHUKY

MOJbeMa YPOBHS BOJABI B CHUCTEME TOPHBIX
BBIPAaOOTOK Ha MPOTSHKEHUH TPETHETO dTara
JKCIUTyaTanuu maxTel. [lpu sToM abcomor-
Hasi IOTPEITHOCTh MEXKAY (PaKTUISCKUMU U
MOJICTbHBIMU JTAHHBIMH YPOBHEH HAXOIUTCS
B npenenax 3—11 M, a oTHOcUTeIbHAs TO-
rpemHocTh He mpeBbimaetr 10 % (Tabdmn. 2).
Ha puc. 6 mokazano MmozmensHOE pacmpenere-
HUE YPOBHS MOA3EMHBIX BOJ HA TEPPUTOPUU
MIAXTHOTO TIOJISL JIO M TOCTE TPEKpaIIeHUs
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BozoominBa (1o coctossHuio Ha 15.04.2012 To4HBIE MTOJIOKEHUS HA MIPOTSHKEHNUN N1EPHO-

r., cirycts 2000 cyT), a TakKe €ro MPoOMexKy-

Ja 3aTOIIJICHHA.

Tabnuya 2

IlorpemnocTs onpegeneHus JUHAMUKH N0beMa YPOBHS BOJbI B CHCTeMe FOPHBIX BBIPA0OTOK IPH 3aT0-
ieHuH maxThl Ne 2 « HoBorpogosckas» 1o pesy1bTaTaM MOJeJIMPOBAHUS

Bpewms ¢ Hauana AbcormoTHas OTMETKa 3epkala 3aTOMICHH, M AOcomoTHast OTHOCHTETbHAS
3aTOILICHHSI, CYT. (axTHuecKas Ha MOZEIHU TOTPEITHOCTD, M MOTPEIIHOCTb, %
300 -120,5 —-110,45 10,05 8,34
900 -1,15 —-1,05 0,1 8,69
1200 25,4 22,9 2,5 9,84
1500 95,1 92,12 2,98 3,13
1800 110,8 99,85 10,95 9,88
2000 109,72 113,3 3,58 3,16

AHanu3 pacnpeneneHus ypoBHS MOA3EMHBIX
BOJI MOKa3bIBAET, YTO /10 OTKJIIOUEHUS BOAOOT-
JIMBa BOPOHKA JEMPECCHUU MOBTOPSET KOHTYPHI
30H oTpaboTku. HanbomnpIme nNoHMKEeHNs TIPH-

YPOUCHBI K 30HaM, IAC 00BeM BLIpa6OTaHHOFO
MpOCTpPaHCTBa oomeme. Ilo MEpEC 3aTOIICHUA
OTMCYCHHBIC 3aKOHOMCPHOCTHU CITIAX)KUBAIOTCA,
IIpu 5TOM IIOABLEM YPOBHA IOA3CEMHBIX BOJI IIPO-
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Puc. 5. I[I/IHaMI/IKa 3aTOIJICHUS BI)Ipa6OTaHHOFO IMPOCTpaHCTBA 110 IU1acTaM KS u I1 maxThl No 2 ((HOBOFpOZ[OBCKaf{»I
1, 2 — COOTBETCTBEHHO TEMIT noabseMa YpOBHS IMOA3EMHBIX BOJ IO IJaHHBIM MOHUTOPUHI'a U MOJICIIUPOBAHUS

HUCXOAUT HEPAaBHOMCPHO, C 3aMCIJICHUECM B HH-
TepBaiax HauOOJbIICH KOHIIEHTPALMH TOPHBIX
BBIPaOOTOK.

Pa3zpaborannas reoduasTpariionHas Mo-
nenb maxtel Ne 2 «HoBorpomoBckas» aiek-
BaTHO OTOOpa)kaeT IUHAMUKY 3aTOIUICHUS
BBIPA0OTOK C yYETOM CIEHU(PUKHA TOPHO-TEO-
JIOTUYECKUX U TUJPOT€OJIOTMYECKUX YCIIOBUI
ydactka. C MOMOIIBI0 TPEATIOKEHHOTO O
X0Jla TPEJICTABISAETCSI BO3MOXKHBIM paccyH-
ThIBaTh W3MEHEHHE YPOBEHHOTO pEeXHMa U
TEMIeparypbl MOA3EMHBIX BOJl B PA3TUYHBIX
TOPU30HTAX IIAXThl MPU MCIOJIb30BAHUU €€
JUTSL CO3/IaHUS THIPOTEPMATILHOTO MOJTYJISL.

Wtak, yueT npoeKTHBIX OTEPh, 00yCIOB-
JICHHBIX TOPHO-TEXHUYECKUMHU YCIIOBUSIMU
pa3paboTKH, 1 3a0aJTaHCOBBIX 3aMACOB YIJeH
ceut C,°u C,°, HO3BOIUI YCTAaHOBUTH, YTO
Ha CETOAHSAIIHUN JeHb B Tpeiesax 3aro-
wieHHol maxtel Ne 2 «HoBorpomoBckas»
HaXoAuTCs Oojee 8 MITH T yIJisi, COCPEIOTO-
YCHHOTO B HEKOHJUITMOHHBIX W MaJIOMOIII-
HBIX Iactax «.°, k" |,, |, 1 npurognoro no
CBOMM (DU3HKO-XUMHUYECCKUM XapaKTePUCTH-
KaM JUIst pa3paboTKu CrIOCOOOM IMOI36MHOTO
CKUTaHUSI.

Hannuue B mpenenax HIAXTHOTO MOJIS
JByX HPOMBIIIEHHBIX IIACTOB (K, M ),
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3aJIETAIONINUX IO/ THAPABIUYECKH CBS3aH-
HBIMU BOJIOHOCHBIMU TOPU30HTaMH, OIIpe-
JISJIAIIO TIOAXOM K TeoPrIIbTPallnOHHON CXe-
MaTH3aliK MIaxXTHOro nojs. PaspaboranHas
KOHEYHO-PAa3HOCTHAs MOJENlb TeopHIbTpa-
MU TOIpabOTaHHON TEPPUTOPUHN OXBATHIBA-
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et wionans 20 KM> U BOCIPOU3BOIUT BIIH-
STHHE OTPaOOTaHHBIX TOPU30HTOB, & TAKKE
Pa3NENSIONIETo CI0s MEXIY HUMHU, KPOBIHU
mIacra |1 ¥ TOJIOLIBBI TIACTA K, Pe3ynbra-
THl pEIICHHWs OOpaTHOW 3ajJauM TOKa3alu,
YTO MOJIE€Nb MPAKTUYECKUA MOJHOCTBIO OTO-
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Puc. 6. YpoBeHb moa3eMHbIX BOJ (F, M) Ha ITAXTHOM IOJIC JI0 OTKITFOUCHHS
BogooTuBa (a), ciyctst 2000 cyT. mocie ero nmpekpaieHus (6) U B IPOMEXY-
TOYHBIC MOMEHTBI BPEMEHH BI10JIb ipoduiist A—A (8):

1-4 — coorBetcrBenHo cycts 100, 700, 1000 1 1500 cyT. mociie 0CTaHOBKH BOIOOTIIMBA

OpaxkaeT IMHAMUKY IOJIbéMa YPOBHS BOJIbI
B CHUCTEMC 3aTallJIMBACMbIX TOPHBIX BbIpa-
00TOK. AOCONIIOTHAs MOTPEIIHOCTh MEXIY
(baKTI/I‘-IeCKI/IMI/I U MOACIIbHBIMH JaHHBIMH

MIOJIOKEHUS YPOBHEH HAXOAUTCS B TIpeeiax
3—11 M, a oTHOCHUTENbHAS MOTPEIIHOCTh HE
npesbimaer 10 %. Ha ocHoBe pa3paboran-
HOW MOJIeNTA Te0PIITETPAINN OBLTO YCTAHOB-
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JICHO pacnupeaciCHUC YpPOBHA NOA3CEMHLIX HCHUA THUAPOAWMHAMHUYCCKOIO pCiKUMa Iax-
BOA Ha TCPPUTOPUH MIAXTHOI'O IIOJA O W  Thl IPHU HUCIOJB30BAHUN €€ BOA C ITOMOIIBIO
nocJie INpeKpaleHud BOAOOTIIMBA, a4 TAKKC TCIUIOOHCPICTHUYCCKOTO MOAYIISI B KAa4YCCTBC
BO3MO’KHOCTDL BBITIOJIHCHUA MTPOTHO3a U3MC-  TCIJIOHOCUTCIIA.
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YPABHEHMUE CBA3U ITPOYHOCTHBIX TAPAMETPOB TEJI
N EI'O IPUMEHEHUE JIUIAA AHAJIN3A U ITPOI'HO3A
OU3NYECKOI'O COCTOAHUA I'OPHBIX ITOPO/

3angnenposckuii P. I1.

HpPIBeZ[CHO YpaBHCHHEC, CBA3BIBAIONICE HATIPSIKCHHUS CABUT'a C HOPMAJIbHBIMU HAIIPSPKECHUSIMU U TTO3BOJIAIONIEC MOACINUPO-
BaTb pCaJIbHbIC U T'MIIOTETUYCCKUEC (1)I/ISI/I‘{CCKI/I€ COCTOAHUA TCII. PaCCMOTpeHa peoJIorniccKas MoA€CJb Ul aHaIu3a JuHa-
MHYCCKOI'O UBMCHCHUA Z[CCbOpMaTI/IBHOCTI/I, MIPUBCACHBI OIIBITHBIC JaHHBIC aHaIn3a KOBCI)CI)HHI/ISHTOB YpaBHECHUS CBA3U NJIA

TOPHBIX IMOPOA U APYIUX MUHEPAJIbHBIX TEJI.

Knroueswie cnosa: Hanpsioicenue C()GMZLI,' .MO@&“[MPOSLIHMG,‘ 2OpHble nopoz)bz; cmpoumeiibHble Mamepudaisl, YpaeHeHUe CeA3U.

Cy11ecTBYIOT aHaJIOTHH MTPOIIECCOB (PPUKIIH-
OHHOTO CKOJIbKEHHSI M COOTHOILICHHS Kacarellb-
HBIX U HOPMAalIbHBIX HAINPSHKCHUH MPH CIIBUTE.
Hanpumep, ananorust M3BECTHbIX 3aBUCUMOCTEHN
YAEIBbHBIX CHJI TPEHHsI CKOJIbKeHUs1 F oT moTen-
nuana BHemHero aasieHust N (mo L. Kymnony)
MPOCTEUIIEMYy YPaBHEHHUIO CBSI3U KacaTelbHOTo
T ¥ HOPMAJIBHOTO G HANPsDKEHUH T =0o,tg ¢ + C,
IIUPOKO HCIIONB3yeMOMY B MEXaHUKE TOPHBIX
MIOPOA 1 AUCHEPCHBIX TeJl. 31eCh Yrojl BHYTPEH-
HETO TPEHHMS  OTpaXkaeT 1e(hOpPMaTUBHOCTD IIPH
coxaruu. Koadduuuent C, HazpiBaeMOi x0d¢h-
Quyuenmom cyennenus, He TIOTYUUI €1e TOIIK-
HOTO (PM3MYECKOTO MPE/ICTABICHHUS U CBS3aH C
[apaMeTPOM NPOYHOCTH — Kozesueu P, (uHTer-
paJIbHBIA (DAKTOP HMOHHO-MOJIEKYJISIPHOTO B3a-
UMOJAEHCTBUS YaCTHLl Tejla, MPOTHBOACHCTBY-
IOUMH Pa3pyLICHUIO Tela MO ACHCTBHEM CHII
pacTsHKEHHS).

ABtopoM [1] obocHoBaHa Oonee cTporas u
00111asi 3aBUCUMOCTb YJICIIbHOW CHIIBI TPEHHUS OT
BHEIIIHETO M aJIr€3HOHHO-KOT€3HOHHOTO MOTEH-
nuana B BUJE!

F=F+ N+ f,B N/ (N+P). (1)

3neck f u f, — xoapdunments nedpopmaru-
OHHOTO, aATre3UOHHOTO (JIJIsI BHEIIHETO TPEHHS
— MIPH OTHOCHUTEJHHOM CKOIIBKECHHH Pa3HOPOJI-
HBIX TENI) W KOTE3MOHHOTO (TIpW BHYTPECHHEM
CKOJIL)KEHUH CIIOCB OJIHOPOJHOTO Tena) Clia-
racMblX Tpenus. Bemmunwa P, — adeesuon-
HO-KO2E3UOHHBIIL  NOMEHYUAN, YUNTHIBAIOIIUI
BO3MOXKHOCTh paspbiBa Ten (IPU PaCTSIKCHUH
WM COKATHH ), UMEIOIIHX SIBHO BBIpaKeHHbIC (ha-
30BBIC MJIOCKOCTH (HAIPUMEp, CIOUCThIC TEja C

[IPOCJIOMKAMU CO 3HAYUTEIILHON Pa3HOCTbIO (u-

3MYECKOTO COCTOSTHHS M (PU3MKO-MEXaHUIECKHX
CBOWCTB COCEIHUX CJOEB), MO (Ha30BbIM HIIH
BHYTpH(}A30BBIM MMOBEPXHOCTSIM. AATC3MOHHBIN
NOTEHIUAN P, COOTBETCTBYET CKOJIBLKEHHIO TENA
WIN €r0 pa3pylIeHUIo Mo (a30BOil MIOCKOCTH.
Koresnonnplii morenuuan P, (Kak CIeaACTBAE
MOHHO-MOJIEKYJISIPHOM CBSI3M) aHAJIOTHYEH TIpe-
JACJIbHOMY HAIIPSAKCHUIO PACTSXKCHUSA. CoorBeTt-
CTBYIOILLASl AHAJOIUs C Y4YeToM (PU3UUECKOro
cMbIcsIa KO3(GHUINEHTOB U CHIIOBBIX MMOTEHIIHA-
70B BbIpaxkeHus (1) naet ypaBHEHUE CBA3U:

1=1,*f0.+2f,6.0,/(c,+0). 2)

Peanbuble QU3NIECKHE COCTOSIHUS TBEPABIX
TEN SBISIOTCS MPOMEXYTOUYHBIMH BapHAIMIMU
MEKY HECKOJNBKAMH H/ICATH3UPOBAHHBIMHU CO-
CTOSIHUSIMHU (20COJIFOTHO TBEPIOC MJIU JKUIKOE,
IUTACTUYHOE, BSI3KOE, MOPOIIKOBOE). B oTimuune
OT aOCTPaKTHBIX TEJ, pacCMaTpUBaEMBIX B TEO-
pHH YIIPYTOCTH, pealbHBIC TeJla HETOMOTCHHBI,
UMEIOT CYIISCCTBEHHYIO HEOIHOPOIHOCTh IOSB-
JICHUST BHYTPEHHHUX HANPSHKEHWH TIPH BHEIITHEM
BO3JICHCTBUHU, a TaKXKe IOJUIUCICPCHOCTh U
B3aMMOJICHCTBHE YIIBTPAJUCIIEPCHBIX YACTHIL.
3nech CUJIOBBIC (MEXaHUYECKHE) TMOTCHITUAIBI
BBIPAKAIOTCS B MACKAJAX, XOTS MOTYT OBITH ITe-
PEBEICHBI B Pa3MEPHOCTh JAPYTHUX DHEPreTHYe-
CKHX TIOTEHIHAIOB (YTO OOJiee MPUBBIYHO MPH
PacCMOTPEHUN KOTI'€3MOHHO-aJIre3MOHHOTO B3a-
UMOJICHCTBUSA).

LlenssMu JaHHOKN CTaThH SIBJISIOTCS 000CHO-
BaHUE Oosiee OOIIEr0 M JAOCTATOYHO IPOCTOrO
YPABHEHUS CBSA3M MEXIy KacaTelIbHBIM COIMpPO-
THBJICHHEM CJIBHTY W HOPMaJbHBIMU HaIpsKe-
HUSMHM PAaCTSDKEHHMIO G, M CKaThIO G, € pac-
KpBITHEM 00Jiee YETKOTO (DPU3UYESCKOTO CMBICIIA
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cnaraeMbIX ypaBHeHus TpeHus (1); mpeasapu-
TEJILHBIA aHaIM3 BO3MOXKHBIX (PU3MYECKHX CO-
CTOSIHUH TeJ U oLeHKa K03(h(PUIIMEHTOB ypaBHe-
HUS CBSI3M MPUMEHHUTEIBHO K TOPHBIM MOPOIaM
MOHOJIUTHOTO ¥ TUCIIEPCHOTO COCTOSTHHSA U APY-
MM MarepuaiaM Ha MHUHEPaJIbHOW OCHOBE.

st TOpHBIX TOPOJ XapakTepeH OOJBIIOH
pa3zopoc (pU3HUYECKHUX COCTOSIHUH OT TBEPBIX
YIPYTHX MOHOJIUTOB JI0 JUCIIEPCHBIX TOPOIIKOB
C MHOXXECTBOM IPOMEKYTOUHBIX IUIACTHYHO-
BS3KHX Bapuanuii (0COOCHHO Al TIMHHCTBIX
MOPOJ ¥ CTPOUTENBHBIX BOIOCOIEPKAILMX MaTe-
puainos). [Ipu 3ToM 11 TONMUKPHUCTAIITMYECKUX
TEJ XapaKTepHa MHOTOYPOBHEBAS CTPYKTYpa, T/e
paspyLeHne MPOUCXOIUT O MUKPOILIOIIAAKAM
HaMMeHee HH3KOTO HHEPreTHYecKOro YpOBHS,
KOTOpbIE B 3HAUUTEIBHOM Mepe He COBMAAaoT
JUISl KacaTelbHbIX U HOPMaJIbHBIX HaNpsDKCHHH.
Upe3BpI4aiiHO BaKHO HAJMYUE B €CTECTBEHHBIX
MOPOAaX TPEIIMHOBATOCTH, OJIOYHOCTH U Pa3io-
MOB, KOTOPbIE MOKHO CUMTATh CIIOCOOOM CyIlie-
CTBOBaHMS TOPHBIX MaccUBOB. [Ipu pazpyrieHnn
Ha MEPBBIN MJIaH BBIXOAAT CTPYKTYpPHBIE 0COOCH-
HOCTH T€J C y4eTOM (PU3NYECKOTO COCTOSIHUSI.
J171st TOPHBIX TOPOJ MPUMEHUMBI ITPEATIOKEHHBIE
akanemukoM FO. H. PoOoTHOBEIM moOHsTHS pac-
CESTHHOTO Pa3pyLICHUS M €ro CKPBITOTO Mepruoa
10 GOPMUPOBAHHUS TPEIIMHOBATOCTH.

O003HaYMM COOTHOLICHUE MPEAeNbHBIX Ha-
NPSDKEHUH PACTSDKEHHs M CkKathsl 6,/6, = o<1
n cootHomenue 2/(1+a)=f, roe 0<P<1.
Bennunna cuerienus C B ¢dopmyne Kynmona
MoxeT ObITh BbIpaxkeHa B Bune C=1,+ f,fo,,
IJe ycMmaTrpuBaeTcs Oonee 4eTKUH (U3NuecKuit
cMbIch 310l BemuuuHbl. [lpu Bf, =tg ¢, nomy-
yaeM ypaBHEHHE, yAOOHOe Al rpaduuecKoro
aHaji3a BO3MOXKHBIX (DM3NYECKHUX COCTOSHHM
Te:

T=1T,%0.tg ¢, + 5,12 ¢,. 3)

3nech KO3pQUUUCHTBI O, ¢, , H COOTBETCT-
BYIOLIUE 3HAYEHUs TAHI€HCOB yIioB tg ¢ = f u
tg (p, MOTYT paccMaTpUBaThCs KaK yHPOLIEHHbIE
mapamMeTpsl (PU3UYECKOTO COCTOSIHUSL Tel TPH
JTAHHOM PEXUME U3MCHEHUS HANPSDKESHUN (CKO-
pPOCTH M BpeMEHM Harpyxenus). dusndeckuii
CMBIC]T BEJMYUHBI T, ONPEJENIETCS HATMIMEM
MOTCHIMATBHOW JHEPrHHM Tel, HEe 3aBUCSIIEH
OT BHEIIHUX CHJI, BCJICACTBUE PEaIbHOW HEO.-
HOPOAHOCTH (DPU3UYECKHUX CBONCTB MUKPOOOBE-
MOB ((hakTHUecKas MIomaab pa3pyIeHHs UMEET

HEPOBHOCTH, TO €CTh HE COOTBETCTBYET pacyer-
HOM), UX AMCKPETHOCTH, pa3lNUYHOW OpHEeHTa-
UM BEKTOpa JeOopMalii, a TaKKe BO3MOXKHO-
ro ACMCTBUS BHEIIHUX MOJIEH HEMEXaHUYECKON
IpUPOJIBI (IMEKTPOMATHUTHOTO MM PaJralioH-
HOT'O BO3JICUCTBUS).

VYpaBuenue (3) comepKUT MSITh H3MEHS-
eMBIX TapaMeTpoB, HMCIOLIMX KpaeBble Or-
pannuenus. W3 ypaBHenus (3) mnodyvaem:
(t —t,)/o,=f +f,p=1f. Jna paBHOIpOUHO-
TO Tena (COMPOTUBIICHUS PACTSXKEHHIO U CKATHIO
paBHbI) ipH t/ 6 <1, cymma f< 1. Dkciepumen-
THI C Pa3IUYHBIMH MUHEPATbHBIMH 00pa30BaHU-
samu (tabn. 1) paror snadenus f = 0,1-0,8 (B Tom
qucie I CKanbHBIX opox — 0,5-0,8).

dopmanbHO B 00JIaCTH YIIPYTOro aedopmu-
poBanust kodppuumment f=y/e(l+p), rme
Y, U, € — COOTBETCTBEHHO OTHOCHTEIbHBIE JIe-
(dhopmanu Ipu HOPMAIILHOM U KacaTeJIbHOM Ha-
npsokeHnn ¥ ko3 punment [lyaccona. [Ipu nzme-
HEHHUH PEOJIOTUYECKUX KOHCTAHT Tell B MPOCTEH-
mem ciydae f =(1—1,)/(c+tEe +ne +en).
31eck 1 — MpUBeIeHHAsT BSI3KOCTb.

[onoxurenbHoe 3Hauenue f coorsercTByer
COOTHOUICHHIO 2(T—7T,)/ Gp(, >0. s Goib-
IIMHCTBA MUHEPAIBHBIX MaTepHasioB Kod(hhu-
ruent o = 0,05-0,18 u f = 0,08-0,3.

VYpaBHEHHE CBS3M MOXET YYUTHIBAaTb BO3-
MOYKHOCTH TIOSIBJICHUS KPUTHYECKUX 3HAUYCHUI
HAIPSOKEHUH G, U COOTBETCTBYIOIIMX Jedop-
MaIii, Korjga Mpu UX JOCTIKEeHWH (Ha (oHe
JIPYTUX BO3MOXHBIX IHEPTETUIECKUX BO3IEHCT-
BUI) 3aMETHBIM CKAYKOM U3MEHSIOTCS 3HAUEHUS
koa¢dunmeHToB @, o, f. B 6onee obmem cinydae

T—T, =0ctg (¢,29) t optg (9, £ ¢).  (4)

Pesynbrarel aHasnza JMTEPAaTypHBIX JaH-
HBIX [3] ¥ OMNBITOB aBTOpa MO MPOYHOCTHHIM
XapaKTepPUCTHUKaM TOPHBIX TOPOJ, MOITYYECHHBIM
CTaHJAPTHBIMH METO/IaMU Ha OCHOBE ypaBHEHUS
Kyrnona, ¢ pacueToM k03 GHUINEHTOB MOTyYEH-
HOT'O BBILIEC YPAaBHEHMS UX CBSI3H IPEICTABIICHBI
B Taom. 1.

Hcnone3ys naHHble TaOMUIBI, C Y4YETOM
BBIIICYKA3aHHBIX COOTHOILIEHUH MOXKHO MpHU-
ONMMKEHHO OLEHMTh BENMUMHBI o, T, A = 3, f,
u 1, =C—Aoc,. Ilpumepsl pacdeTHBIX XapaKre-
PHUCTHK: JUI TUIICa, YpTpUTa, hocdoputa, KpeMm-
HUS, IHHBI (TIpU K03 pHIIMeHTe KOHCUCTEHIINH,
OJIM3KOM K HYIIO), M3BECTHSIKA, CIaHLEB 3HAYE-
HUsI T, COOTBETCTBEHHO, paBHbl 1,1; 5,4; 43; 9,8;
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0,9; 3,9; 25 MlIla, a COOTBETCTBYIOIINE COOTHO-
wenus 1,/ t = B pasnsr 0,08; 0,06; 0,38; 0,25;
0,33; 0,36; 0,28. IlocnenoBarenbHBIC PAIBI (TIO
BO3pACTaHUIO0 WIH yOBIBaHUIO) KOd(DPHUIIHECHTOB
a, A, f cmabo commacyrorcst Mexay co0oif, 9To
TOBOPUT 00 WX WHAWBHIYaTbHOW 3HAYUMOCTH
Ipu aHaym3e ocoOeHHOCTeH mopos. PacueTHbie
3HAUCHUS f2 = (0,2-6,2 1 aHOMaJIbHbIC 3HAYCHUS
(Oomee emmHMIBI) TOMYy4eHBbI (TI0O YOBIBAaHHIO)
IUIsT KpeMmHws, pocdopuTa, T0ITOMUTA, CITAHIICB,

NecyaHHuKa, YpPTPUTA, ITIMHUCTOTO KOHIJIOMEpa-
Ta, Mepreis. MoXHO monaraTk, 4To 3TOT K03(-
¢dunreHT Hanboyee MONHO OTPa)kaeT BIMSHUC
Ha IPOYHOCTh MOJUKPUCTAJUINYECKUX IIOPOA
CTPYKTYPHOH HEOIHOPOAHOCTU W HAJIWYMS MU-
KPOTPEIIMH M MOXET CIYXXHUTh OAHUM M3 Iapa-
METPOB OLIEHKH I'€0MHAMUYECKHUX IIPOLIECCOB.
1o ypaBHeHut0 cBs3u (2) BeIMUNHA CLETIe-
Hus C =0.0,/(6.+0,). 31ech B NpuOIMKEH-
HOM aHaJlu3e MOCIEIHUM CJIaraeMbIM MOYKHO

Tabnuya 1
IIpoyHOCTHBIE CBOHCTBA FOPHBIX MOPOJ ¥ 3HAYEHHSI NAPAMeTPOB CBSI3H

[Topona o, Mna c,,Mna C, Mna ?, Al10?
Amnarur —1 5 98 1,9 39 1
Iurc — 2 1,6 14,8 2,1 35 6
Ilermarut — 3 9,5 118 2,5 42 1,5
Cnannpr —4 42 90,3 25,5 34 2,6
Meprens — 5 3,8 13,7 4.4 12 2.8
U3BecTHAK— 6 6,7 150 4.2 35 2,5
Jomomut — 7 85 1310 410 35 3
Pucuoppur — 8 9,6 160 3 36 4
JlysBput — 9 19 220 3,8 35 5
Yprpur — 10 130 1800 210 38 1,2
VYprpur (2) — 11 15,2 110 5,2 27 13
Kpemens — 12 3 40 10 37 35
dochopur —13 7 100 44 34 3,5
Ilecuanuk — 14 2.4 47 14 34 3
ImunucTblil —15 (KoHTITOMEpaT) 2,5 41 12 33 4
I'muna yruioraennas (K = 0-0,2) — 16 0,6-0,1 5-1 0,5-2 12-17 9

" K — k03¢ QHUIHEHT KOHCHCTECHIINH.

npeHedpedn. [ paBHOIPOUHBIX TN (TIPH CHKa-
TAW WA PACTSHKCHUH) KPUTHUECKOE 3HAUCHUE
xoopdunmenta f, =C/o, n TEOpeTHyECKU HE
npeBbllIaeT eIuHUIBl. DaKkTUYECKH, KaK paBu-
710, COOIIOmaeTcss HEPaBCHCTBO Pa3pyIIAIONIAX
HaIIPSDKEHUM 110 PsiLy: CKaThe > CIABUT > PacTs-
xenue. Poct Bennuunsl f, 03nagaeT nosbienue
pOJIM KOT€3MOHHON COCTaBIISIIONIEH MPOYHOCTH
MPY BO3MOXKHOM TPEIIMHOBATOCTH 10 HaIlpaBJie-
HHUIO HOpPMAaJIbHbIX HaIlpsSKEHUM, U COXpaHEHHUE
B 9TOM Clly4ae CyIICCTBEHHBIX 3HAYCHUU T — T,
MOXKET OOBSICHATHCS CTPYKTYPHO-TEKCTYPHBIMU
0COOCHHOCTSIMU TIOPOJl TPU WX 3HAYUTEIHHOU
FeTEPOreHHOCTH.

MoxHO mojararb, 4TO B MOJHUAUCIEPCHBIX
MOpoJiax peaju3yeTcsd HECKOJIbKO 3HepreTuye-
CKMX YPOBHEU CBA3EM MEXJly YacTHUIIaMHU HaHO-,
MUKpPO- U M€30/iMarna3oHna. Pa3pbiB KOr€3MOHHbBIX
CBsI3€l, B MEPBYIO OYEpE/lb, TPOUCXOJUT O Ha-
HMEHEE SHEPrOEMKOMY ME30YpPOBHIO, a COINpO-

TUBJICHHE C/IBUTA B 3HAYUTEIHHOIN Mepe 3aBUCHUT
M OT OoJyiee BBHICOKOIHEPTETHUECKUX YPOBHEH C
y4eTOM CTPYKTYpbl MaTepuana. B cBs3u ¢ atum
BEJIMYUHY T — T, MOXXHO TPAKTOBATh KaK CBOEO-
opazuwni KI1J[ dpakTudeckoii peanmu3auy Kore-
3HOHHBIX CHJL.

HexoTtopsie 3 MHOTHX BO3MOXHBIX Tpadu-
KOB PEANbHBIX U TUIOTETHYECKUX (DPU3MUECKUX
COCTOSIHMH TeJI, BBITEKAIOIIHNE U3 ypaBHEHHH (3,
4), moka3zansl Ha puc. 1. TeopeTndeckoe 9NCIO
(hm3uyecKuX COCTOSHHUM (M COOTBETCTBYIOIINX
YACTHBIX ypaBHEHUII) ONpeesnsieTcsi N3BECTHBI-
MU U3 Teopuu yucen (GpopMmyaamMu KOMOWHAIUI
¥ COYETaHWI MIECTH BapbHPYEMBIX ITapaMeTpOB
ypaBHenuii (3) unu (4). Mexmy oCHOBHBIMH (pu-
3MYECKUMH COCTOSIHUSIMH: TBEproe (MOHOIHT
WIH TIOPOINOK), JKUAKOCTH, MJIACTHYHOE TeIo,
ra3 — BO3MOXKHO MHOXECTBO IPOMEXKYTOUYHBIX
pEaNbHBIX WJIM THUIIOTETHYECKUX COCTOSTHHM.
IIpu 5TOM CTPYKTYypa Ka)XJI0TO COCTOSHUS MME-
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€T CBOM 0COOEHHOCTH, Ompeaesiomue Hu3nKko-
MEXaHMYECKHE CBOMCTBA (C YYE€TOM CKOPOCTH U
JUTNTETIBHOCTH DHEPreTHYeCKOrO BO3ACHUCTBHS).
CBsi3b CTPYKTYPHBIX OCOOCHHOCTEH, (usmue-
CKOTO COCTOSIHUSI M PEXHMa SHEPreTHYECKOro
BO3/ICHCTBUSI BEChbMa CIOXKHA W €Ille Majo H3-
yueHa. Mcxons u3 9Toro, NpeAcTaBIsieT HHTEPEC
MIPEJIBAPUTENBHBIN MTPOTHO3 U MOJICIIMPOBAHUE
(U3NUECKUX COCTOSHMHM Ha OCHOBE MPOCTBIX
ypaBHeHuii (3, 4).

[IpunrMasi BO BHUMaHHUE TOJILKO JIBE BapHua-
LIMU: MUHUMAJILHO ¥ MaKCUMaJbHO BO3MOXXHOE
3HAYCHUE KAXKIOrO IapaMerpa, MMEEeM YHCIIO

17

BO3MOXHBIX COCTOSIHUH, paBHOoe 45. Eciu yun-
TBIBaTb U PEOJOTMYECKHUE I1APAMETPhl, TO 3TO
3HaueHHe OyleT 3HAYMTENILHO OoJiblle. YKa3aH-
HBbIE YpaBHEHUS OTPa)katoT (PU3NIECKOE COCTOs-
HUE B JJaHHBII MOMEHT, a UX NapaMeTpbl, U3Me-
HSACh B 3aBHCHMOCTH OT CKOPOCTH WJIA BpEMe-
HU BHEILHETO BO3IECUCTBYS, NAKOT BO3MOKHOCTD
NpUOTMKEHHOTO aHaiu3a M3MEHEHHs (u3nye-
CKOTO COCTOSIHMS IPU yHPYTO-ILIACTUYHOM Je-
¢dbopMupoBaHuH.

Hwxe naHbpl KOMMEHTapuu K HEKOTOPBIM
(U3NUECKUM  COCTOSIHUSIM, TPEACTaBICHHBIM
Ha rpadukax puc. 1. Bce mapamerpsl ypaBHe-

18

14
= s 15

12 4

Puc. 1. [Ipumeps! rpadukoB GU3MIECKUX COCTOSHUIT IO ypaBHEHHIO (3)

HUS (3) UM MX YacTh MOTYT UMETh HYJIEBBIE,
MPEeNbHO-KPUTHUECKHE WM HEOlpe/IeIeHHbIE
3HaYMMble 3Ha4eHus. B Toukax pe3koro msioma
OT/ICIbHBIX JIMHEHHBIX Tpa(uKOB (T1€ TAHTCHCHI
YIJIOB (0 UMEIOT HYJEBBIE WM OTpUIATETIbHBIE
3HAYEHHUs1) MPOUCXOAUT CTPYKTYPHO-IHEPIeTH-
yeckas epecTporika (Hampumep, 3a CUeT BHEIII-
HUX UMIYJIbCHBIX YHEPTeTHYECKHUX MOJIei HeMe-
XaHu4ecko npupoasl). Jlunus 1-2—11-18 — tu-
NOBOM rpadMK ypaBHEHUsSI CBS3H IPH 3HAYUMBIX
BEJIMYMHAX €ro MapaMeTpoB.

Juausa A-2-11-10: teno ¢ KPUTHUIECCKOU
TOYKOW 2 CTPYKTYpPHOH IEpeopUCHTAlMM dYa-
CTHI[ TIPA POCTE MOTCHIMAIBLHOW CllaraeMou T,
u najnee (mocne kputuueckoil Touku 11, xorma
YroJl ¢, IPUHUMAET OTPULATEIHLHOE 3HAYCHHUE)
MIPOUCXOANUT CHU)KEHUE COIIPOTHUBIIEHUS CABUTY
(cymMMapHOTO KacaTelbHOTO HANpsKEHUs) IMpH
pocTe G, C BO3MOXKHBIM NEPEXOIOM B XKHUIKOE
Hec)knMaeMoe coctosiuue. OTpe3ok 4B oTBeua-
€T TeOpeTHYecKol MojenH HexedopMUpyeMoro
Tena (IIaCTUYHOE MM MOHOJHMTHOE COCTOSIHUE

npu yrax ¢, , = 0.

Jluaus 1-2—3: paBHONPOUYHOE M30TPOITHOE
TeNO NMpH G = O, (KOre3HOHHOH MPOYHOCTH Ha
YPOBHE CIETIJICHUS] MOJIEKYJI, HOHOB), T. €. PaBEH-
CTBO OTpa)kaeT MaKCUMAaJbHYIO BHYTPEHHIOIO
OHEPTHIo, a GC— CYMMY BHCIIHUX IMOTCHIHAJIOB
(MeXaHUYEeCKOT0, TEMIIEPaTypHOT0, DIIEKTpOoMar-
HUTHOTO, PaJMalMOHHOI0). DT0 rpaduk ypas-
Henus cBs3u npu T, = 0. Bapuant ckazanHoro
Bbie: unus 1-2-11-18 (pu 7, > 0).

Jluaust 0—2—B: TOHKOMOPOIIKOBOE HECKH-
MaeMoe TeJIO MPU HYJIEBOW KOT€3MOHHOM Ipoy-
noctu; 1-12-13 — 1o e npu 1, > 0 (xapakrepu-
3yeT Pe3Kyl0 aHM30TPOIHUIO, HAIPUMED, MO
CTPYKTYpBl Te€JIa B BHUIE TOHKOBOJIOKHHUCTBIX
4acTUL] C NPEACIBHON IIPOAOIBHOW HEYyCTONYM-
BOCTbI0); uHus 1-2—4-5: nepexon B Touke 4 rie-
peruba rpaduka B 1eGoOpMUPYEeMOE COCTOSIHUE;
oTpe3ok 2—4 xapakTepusyeT aOCOJIIOTHO XPYII-
KOE€ COCTOSTHHE.

Juans  1-11-18:  OmHOPOAHO-M30TPOITHOE
TEJNO C ypaBHEHMEM CBsisu 1pu T, = 0, 0, = @,;
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1-0-6: Bapuant npu T — 7, — 0; 1-0-7 — ona-
CTOMEpHasi CTPYKTypa IpH OONBIIMX 3HAYCHUSX
yrna @,; quaug 1-0-11 — I'T (runmoretuyeckoe
Teno), npu o, =0, 1=0 — cTpyKTypHO->HED-
reTHYecKas nepecrpoiika, npu 6, = 0 ¢ pocTom
KacarenbHoro compotusienus. Touka O xapak-
TepU3yeT WCabHbIH ras3.

Jlunaus 17-12-0-6 (I'T): npu t© > 0 — nepe-
XOJl 3 OIHOTO TUIACTHYHOTO COCTOSIHUS B JPY-
roe, Korja T pacTeT NpH CKaTUU (WIH KHUIKOCTb
B OIpPaHUYCHHOM WHTEPBAJIe BO3ACHCTBUS BHEII-
HETO MOTCHIHATIA).

Junms 1-11-2-3: I'T, ckioHHOE K caMo-
MIPOM3BOJILHOMY CHIKEHHIO T TIPH BO3PACTaHUH
CKaTWsg B OrpaHMYEHHOM HHTepBaine, 17-12—
0-7(9) — BapuaHTBl aOCOJNIOTHO TUIACTUYHOTO
TeJa, IePexXoIsIero B aOCOMOTHYIO KHIKOCTb
npu 6., —> 0; 1-2-0-9-8 — 10 *xe (HO mua-
CTHYHOE TEJIO C MEePECTPOHKON CTPYKTYpBI MpH
02>0,, M 3KBHBaNeHTHoe oTpe3ky 0-9 mpu
0<o<oy;1>0).

Jnaua 1-0—2-3. Mojgeab 3TOro COCTOSIHHS
XapaKTepHU3yeTcsl CIEAYIOIMMH TepexXoaaMu:
orpe3ok 1-0 — peosoruyeckas KHAKOCTH (@, =
0, Kore3noHHOE cleTUIeHue siBIsieTcs QyHKuuei
CKOPOCTH CHJIOBOTO BO3JIEHCTBUS); OTPE30K 2—3
— mepexon B JeopMUpYyEMOe TOPOIIKO0Opas-
HOe cocTosiHue Ha oTpe3ke 0-2 (Hampumep, 3a
CUET Pe3KOTr0 OXJIAXKICHHSI B MOMEHT OTCYTCTBHSI
KOT'€3MOHHBIX CBSI3EH, MPUBOASALIETO K 00pa3oBa-
HUIO CTPYKTYpPBl COOTBETCTBYIOIIEIO dHEPreTH-
4yeckoro ypoBHs). [Ipu 3ToM BpeMeHHOH MHTep-
BaJI IEPECTPONKH HEM3BECTECH.

Crienryer OTMETHTB, YTO BEJMYUHA T, CBA3A-
Ha C HEOJAHOPOAHOCTBIO CTPYKTYPBI i TEKCTYPBI
MaTepuaibHBIX TEN, B MEPBYIO OUepeab, BOIOK-
HUCTOTO CTPOCHHUSI C MOJSIPHBIMH M JIETKOTO-
JSIPU3YIONIMMUCST YacTULAMM TOf JIeHCTBHEM
CYMMapHOTO BHEIIHEro MOTEHIHaja (BKIroYast
ANIEKTPOMArHUTHOE 1 TEIUIOBOE BO3JCHCTBHE).

ITo MHeHHMIO aBTOpa, Yroa ¢, (CM. ypaBHe-
Hue (3)) KOCBEHHO OTpayKaeT CTPYKTYpHYIO He-
OTHOPOTHOCTD MOJUKPUCTAIUTMYECKHX MOPOI
HaJIM4YMe MUKPOTpPEHIKH. B cBs3u ¢ 3TUM, BBIOOD
MacIITabHOro KO3 GUIMeHTa I 00BEKTHBHON
COTMOCTaBUMON OIIGHKM MPOYHOCTHBIX Xapak-
TEPUCTUK TIPEJICTABISECT 3HAYUTEIBHYIO TPYII-
HOCTb.

Jluneltno-kycounble rpaduku Ha puc. 1 sB-
JISIFOTCSI, TI0 CYIIECTBY, H300paKEHUSAMH YacT-
HBIX CIIy4aeB YpaBHEHHs CBSA3M NPH JAaHHBIX
(cratmdeckux) mapameTpax (HEHM3MEHHBIE CKO-

poctb u Bpewmsi). g ydera JUHAMHYECKOTO
BO3JICHCTBUS (COCTABICHUS TMOJHOTO KOMILIEK-
ca ypaBHCHHM CBSI3U C YUETOM PEOJOTHICCKOTO
W3MEHEHUS BEJIMYUH T, 6 HEOOXOAUMBI 3aBHCH-
moctu t= f(V, t);e=f(V, t), coBmenaemsle
¢ ypaBHeHusMH (3)—(4).

Paccmorpum Oosee oOmmii cirydaid, Koraa
BCE BEIMYMHBI MOTYT U3MEHSTHCS BO BpeMe-
HU T0J JCWCTBUEM CYMMAapHOTO CHIIOBOTO IIO-
TeHIMana. Torma peoloTMYecKoe ypaBHEHHE
CBSI3M KacaTeJbHOTO HAIpsOKeHUsT C COOTBET-
CTByIOIIeH nedopMarueil 3anumeTcs B BHIE:

1=Gy+vyn +ny, rae G,y — MOIyIb M OTHOCH-
TenbHas 1eopMalyst IpH CABUTE, 1) — YCIOBHAS
Bsi3KOCTh. [IpenenpHas BennunHa T OaM3Ka mpa-
KTHYECKH K BEIMYUHE C,°p, TIE ¢, — IPOOJIBbHAS
CKOPOCTB 3BYKa (BOJHBI /:[eq)opMauHH) p—mot-
HOCTb. B3sB mpoussommyro T =c’p, mnocie
npeoOpa3oBaHMA TOIYIHM:

Y +4y +By=C,, (5)
e A=(2n +G)/n, B=(G +n7)/n.

OOmiee penieHne 3TOr0 ypaBHEHUST NMEeT
BUJL:

v = (exp(—=At/2)(C, cos /B—- At/ 4) +
+ C,sinVB-At/4)- C, /B,

monyinb casura G, = E,/2(1+ p).

IIpu kputnyeckoit BenuunHe t = 4B/ 4 =
= 4G +n")/(G+n) orHOocuTenbHas aedop-
manus y=C,exp(-2B)-C,/B. Ilput=0, Y=
=C~B+C,NB-C,/B.

MakcumalbHast yriioBasi OTHOCHTEINIbHAs Jie-
opmaius y =¢’p/(G+n’), MMHAMHYECKHE KO-
sbdurmentst A=(E+n)/n, B=(E +n ),
C,=0, /N

VYdauThiBas CyIIECTBEHHOE  yMEHBILICHHE
KodppuIMeHTa (¢ — 3aTyXaHHs aKyCTHYECKUX
Jne(OpMaIMOHHBIX BOJH [2] — TpU mepexosie K
yOpyruM JedopMarusM W npeHeOperas u3me-
HEHHEM IUIOTHOCTH, IIOJIyYUM: IPOU3BOIHAS
o ~(c,)’p(1-¢ )M u semuunna C,/B=D.
s npocTednX TMHEHHBIX 3aBUCUMOCTEN

E = E,+6t; ¢ =0, +at;

(6)

n =n,+Mm; ¢ =c¢, +nt

HOquI/IM:
£=c,pnax
x[l—(l—exp(Et/2n)cos«/a/b—(E/n)2tJ -
=o,/an (7)
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Koaddunuentsr a, b, m, n MoxxHO Tpaxto-
BaTh KaK TaHTEHCHl COOTBETCTBYIOIIUX YIJIOB,
CBSI3aHHBIX C HAauaJbHOW M TEKyIIeH (B mpouec-
ce JAWHAMHYECKOW JedopManiu) BeIUYHMHAMH
BEKTOpa CTPYKTypHOH HeomHOpoxHocTH. U3
ypaBHeHHU# (6)—(7) MOXKHO BBIPa3UTh (YHKIHIO
¢ (t/0) wm 6 = @ (T, €) ¥ TOCTPOUTH COBMEIIICH-
HBIE TIPOCTPAHCTBEHHBIE TPAPHUKH (PUIUIECKOTO
COCTOSTHUSI C YYETOM TUHAMHYECKOTO BO3JCHCT-
BHUSI CYMMapHOTO CHJIOBOTO TIOTEHIHANIA.

Jis TONMKPHUCTAIIIMYECKUX MaTepralioB
XapaKkTepHa aHU30TPONHS CBOMCTB Ha MUKPO- U
MakpoypoBHsX. [Ipu 3ToM cooTHOIIEHHE MOAY-
aei ynpyroctd u xoadduuuenrta [Tyaccona mo
OTIBITHBIM JaHHBIM [4]:

E™/E, =118-335;
G,../G,,=1L07-2,48;
“’max / “‘min = 0’1 - 076

Takoe M3MEHEHHE CKa3bIBACTCS Ha 3Haye-
HUAX yrioB @ u kodpdunuentos f (o ¥ TOI-
TBEPKJIACT BHIBOJ O MOBBIIMICHUU C POCTOM JIU-
HAMHYHOCTH Bo3jeHcTBus kodpduuuenta f u
camxenun kodpduuuenta f. Konkpernsie nu-
HAMHYECKHE 3aBUCHMOCTH M3MCHEHHMS BETMYUH
n, E, 1, G magyT BO3MOXXHOCTH Ha JII000M 3Tare
neOpPMUPOBAHUS MTPEACTABUTH OoJice KOHKPET-
HBII TpaduK GU3NIECKOTO COCTOSIHUS TEa.

Wrak, npeanokeHHOe ypaBHEHHE, CBS3bIBa-
folee KacarelbHble W HOpMallbHbIE HampshKe-
HUS yepe3 KOd(PUIMEHTHI CBSI3H, MO3BOJSCT B
HaISTHOW Tpaduyeckoil WHTepIpeTalnuy npu-

OMIKEHHO TMPOTHO3UPOBATh MPHHLIUIIHAIBHO
BO3MOKHBIE U TMIIOTETUYECKHE COCTOSIHUS TEl,
¢du3nueckoe MOAETMPOBAHME KOTOPBIX 3aTpya-
HEHO. AHalIM3 PEOJIOTMYECKHUX YypaBHEHHH 00-
LIET0 BUJAA JA€T BO3MOXKHOCTb BBISIBUTH H3MeE-
HeHHEe KO3(P(QUIMEHTOB CBSI3M OCHOBHOTO YpaB-
HEHHSI B JUHAMHYECKOM Iporecce aehopMHupo-
BaHUs U30TPOIIHO-HEOMHOPOAHBIX TEN C YYETOM
CKOPOCTH Ae(OpMaIK U U3MEHEHHUS YCIOBHBIX
MapaMeTpoB BA3KOCTH, a TAKKe HAJIUYMS KpU-
TUYECKUX TOYEK MEPECTPOHKU CTPYKTYphl HpU
aHanu3e PU3MYECKUX COCTOSHUM U MPUOTHKEH-
HBIX BapHallMOHHBIX MOJENel Tel, pe3Ko OTIHu-
YAIOUIUXCS OT OOBIYHBIX PEabHBIX CBONCTB.

[loka3anHble JTHHEHHBIE TpPaQUKH COCTOS-
HUU, 110 CYyILECTBY, SIBISIOTCS UHTEpIpeTanuen
ypaBHeHult (3)—(4) IUIsI HEKOTOPOTro MpoMe-
JKyTKa BPEMEHHU AEWCTBUSA JaHHOTO KOMIUIEKCa
BHEIIIHEr0 3HEPrOCUIIOBOTO BO3ICHCTBUS C yue-
TOM BO3MOXKHOCTEH BHYTPEHHEH pelaKCaluOH-
HOH epeCTPOMKU HA4aIbHOU CTPYKTYPBI TENA.

Takxke npoBeleH aHAIU3 CONOCTaBICHUS
ONBITHBIX IPOYHOCTHBIX XaAPAKTEPUCTHUK (IO
CTaHJAPTHBIM METOIUKaM) C COOTBETCTBYIOIIU-
MH BEJIMYMHAMH YTOYHEHHOTO YpaBHEHMs CBS-
31 TPOYHOCTHBIX IapaMeTPOB, BKIIOYAIOLINX
KOd(GHULMEHTHl YpaBHEHMsI CBSI3H, U IOKa3aHa
BO3MOXKHOCTh HM3MEHEHHs 000OIIeHHBIX Mapa-
METPOB 3a CUET U3MEHEHHUS CTPYKTYpHI U ee 0o-
Jiee BBICOKOM OpraHu3aliy B paMKax JJaHHOTO
XUMHKO-MHHEPAJIOTHYECKOTO cocTaBa (IpUMe-
HUTEIBHO K TOPHBIM MOPOJIaM U CTPOUTEIBHBIM
MarepHaiam).
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VK 621.867.2

OCOBEHHOCTHU IPUMEHEHMUA AOITOJHUTEJBHBIX JIEHT
B IPUBOJIAX JIJEHTOYHBIX KOHBEMEPOB

PeyToB A. A.

PaccMOTpeHBI CXeMBI IPUBOIOB JICHTOYHBIX KOHBEHEPOB C JOMOIHHUTEIBHON JICHTOH, IPIKUMHBIM POIHKOM, HECKOIIb-
KAMH TpUBOAHEIME Oapabanamu. [IpeuioxkeHsl KiIacCuGUIUPYIONIe TPH3HAKN MIPUBOIOB C JIOMOJHUTEIBHON JICHTOI.
D¢ eKTHBHOCTD MIECTH CXEM IPHBOAOB JICHTOUHBIX KOHBEHEPOB OLICHEHA C MCHOJIBL30BAaHUEM ABYX KPHTEpPHEB: KOd(D(hH-
IIMEHTAa UCIOIB30BaHUS TPOYHOCTH KOHBEHEPHOM JICHTHI M KomuecTBa OapabanoB npuBoza. [lokaszano, uto HanbobIIee
YBEJINYEHHE CHIIBI TSTH MPUBOJA JOCTUTACTCS IPIMEHEHHEM NPIKIMHOM JICHTHI.

Knrouesvie cnoesa: ¢hpuxyuonnsiii npugod; npusoonoll bapaban,; 1eHmounblii Kongelep, cuia msau,; npUNCUMHAS T1eHMaA.

Cuna TIru NpuBOAHOTO OapabaHa JIEHTOY-
HOTO KOHBeiepa B OOJIBIION CTEIEHU 3aBHCUT
OT (PaKTHYECKOTO COCTOSHHUS KOHTaKTHPYIOIINX
noBepxHocTel koHBeiepHoit nentsl (KJI) u Oa-
pabana (puc. 1). ITpu mnoxom cremnenun KJI ¢
MPUBOJHBIM OapabaHOM co3JaBaeMas UM CHJIa
TSTW HEJOCTaTO4YHa JJ1sl paboThl KOHBelepa.

st yBenM4YeHUs CHIIbI TATH (PPUKIIMOHHOTO
MpUBOJA JICHTOYHBIX KOHBEHEPOB NpEAIOKeH
PSI KOHCTPYKIHI PUBOIOB, BKIIOYAIOLIHUX 10~
MHUMO TIPUBOJHBIX 0apabaHOB JOMOIHUTEIbHBIE
JICHTBI, NPEJAHA3HAYCHHBIC AJISI YCUIJICHHS IPH-
xarust KJI k moBepxHOCTH MpUBOAHBIX Oapaba-
HOB W/WIIK TIepeiavyy ei TSATOBOTO YCHIIHSI.

1 2 3 4

Puc. 1. Cxema onHOOapabaHHOTO TOJIOBHOTO
HpHUBOJIA:
1 - ronoBHO# IPHBOAHON GapabaH; 2 — OTKIOHSIIO-
i Gapaban; 3—KJT; 4— moaaepyKUBarOIIHii POIHK
Jliis kiaccuguKanyuy MpUBOJIOB JICHTOYHBIX
KOHBEHEPOB C JOMOIHUTEIBHBIMU JICHTAMU BBI-
JICJIAM  CJISIIYFOIME KIACCU(PUIIMPYIONIUE TPU-
3HAKU JOTOJHUTEIBHOM JICHTHI:
— npwkumaet/ae npwkumaet KJI k mosepx-
HOCTH NPUBOAHOTO OapabaHa;
— nepenaet/ue nepenaet KJI taroBoe ycumnue
Ha MOBEPXHOCTU B3aMMHOTO KOHTAKTA;
— KOHTaKTHpPYyeT ¢ padouel (3arpsisHeHHON )/
Hepaboueit (uncToit) moBepxuoctbio KJI.
JlomonHuTeNbHAS JIeHTa 00eCIIeUnBaeT Tpe-
OyeMylo CHIly TATM MPUBOAHOrO OapabaHa B
CJIIOKHBIX YCIIOBUSAX DKCIUTyaTalluy JICHTOYHOTO

KOHBeiepa, Korja HeBO3MOKHO 00€CIIeunTh BbI-
cokoe 3HaueHue kodddunmenta cueruienus KJI
C IPUBOIHBIM OapabaHOM.

Tak, B IpuBOJLE JIEHTOYHOIO KOHBelepa
1JI100K anst yBenmuueHHst TATOBOM ciOCOOHOCTH
MEKIY JICHTOW U MPUBOIHBIM OapabaHOM pa3mMe-
[IeHa IOTOMHUTENbHAs JieHTa (puc. 2) [1].

B cooTBeTCTBUM C NPENIOKEHHON KIilacCh-
¢duKanueit JonoIHUTEIbHAS JICHTA HE IPHKUMa-
et KJI K moBepXHOCTH IPUBOAHOTO OapabaHa, HO
nepenaeT TAroBoe ycuiue Hepaboueil (4rcToid)
nosepxHoctu KJI. IlprMeHeHune qOMOTHUTEND-
HOM JIEHTHI NTO3BOJISIET Nepe/laBaTh TArOBOE YCHU-
mue KJI He TonbKo Ha MOBEPXHOCTH MPUBOTHOTO
OapabaHa 5, HO U Ha MOBEPXHOCTU OTKJIOHSIO-
niero 6apabana 4.

B [2] mpuBenena cxema MpuBOjAa JIEHTOY-
HOTO KOHBEHEpa C pa3sMELICHUEM IPUBOJHO-
ro Oapabana Ha xosoctoii BerBu KJI (puc. 3).
JomnonnutensHas nenta He nepeaaer KJI Tsro-
BOE YCWJIME, HO NMPUKUMAET €€ K MOBEPXHOCTH
MIPUBOIHOTO OapabaHa, KOHTAKTHPYs ¢ paboucit
(3arpsi3HeHHoOM) noBepxHocThIO KJI.

Henocrarkamu 3ToOi CXEMBI SIBISIOTCS HEIO-
CTaTOYHOE YBEIMYEHHE CUJIbI TATH U3-3a OTPaHu-
YEHHOTO Beca U rabapuToB rpy3a, yBeIUUEHHbIC
rabapuThl TIPUBO/Ia B BEPTHUKAJILHOM HaIpaBiie-
HUU 1 HEBO3MOYKHOCTb €r0 HCIOJIB30BaHUS MPHU
TOPU30HTATBHOM (MJIM OJM3KOM K TOPU3OHTAIIb-
HOMY) pacrojoXeHnHn HaOeraromed u coeraro-
mieii Berseit KJI.

IIpuMeHeHue  NONMONHUTENBHOM  JIEHTHI
YCIIOKHSET KOHCTPYKIIMIO MPUBOAA JIEHTOYHOTO
KOHBelepa, MOCKONbKY Ul €€ MOHTaXka U JKC-
TUTyaTalud HEOOXOJMMBI JIOTIONTHUTENbHBIE OT-
KIIOHSIFOIIME OapadaHbl, HATSXKHOE YCTPOMCTBO,
MIPOCTPAHCTBO I CTHIKOBKM KOHIIOB JIOTIOJI-
HUTEIBHOW JNIeHThl. Kpome TOro, HEoOXOAMMO
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o0ecreynBaThL HCHTPAJIbHOC ABUXXCHHUC OO0MOJ- HM3BECTHBI APYTrMC KOHCTPYKTUBHBIC PCHICHUS.
HHUTENBHOM JIEHTHI 0€3 OOKOBBIX CMCmeHHﬁ. Ecnu JAOMOJIHUTCIIbHAA JICHTA MCPEeaacT KJI -

ﬂﬂﬂ YBCIMYCHUA CHIIBI TATU (pr/IK]_II/IOH- TOBOC yCUJIMC 0e3 ee JAOMNOJIHUTCIIBHOTO ITpHKa-
HOIo npuBOJa IMOMHMMO MOOIMOJHUTCIbHBIX JICHT THUA K HNOBCPXHOCTU IMPUBOAHOTO 6apa6aHa, TO

Puc. 2. Cxema npuBozia ¢ JONOJHUTENBHON JICHTOM:
1 — ronoBHoii 6apadan; 2 — KJI; 3 — nonosiHuTenbHas JieHTa; 4 — OTKJIOHAIOMHUIT OapabaH;
5 — npuBozHO# Oapaban; 6 — HaTsHKHOI OapabaH; 7 — HATSHKHOE YCTPOHCTBO

aJBTEPHATUBHBIM PEIICHUEM SIBIISETCS YBEIH4e-
Huto yria oxara KJI mpuBogHOTO Gapabdana.
Ecnu pomonHUTENbHAS JIEHTa NPHXKAMAET
KJI x moBepxHOCTM TpuBOgHOTO OapabaHa 0e3
[epeIauy TSrOBOTO YCHUIIHSA, TO aJbTepPHATUBHBIM ; O '
pelIeHneM SBISETCS YCTaHOBKAa MPUKHUMHBIX O
poiukoB (0apabaHOB). __
OO1meil ambTepPHATUBON NPHUMEHEHHIO O- :
MOJTHUTENIBHBIX JICHT SIBJISACTCS  YBEJIUYEHHUE
cuibl npensaputensHoro HarsbkeHust KJI, T.oe.
HaBecka Oonee mpounoit KJI. Ilpu atom yBenmn-
yenue cwibl HarsbkeHus KJI TpeOyet, BO3MOx- 4
HO, TIPUMCHCHHs Oojiee MPOYHBIX OapabaHOB,
HaTsDKHOro ycrpoictea. [losToMy yBenuueHue
cwibl HatspkeHus: KJI (HeGonbiioe mo cpaBHe-
HUIO C PACYETHBIM 3HaYEHHUEM ) MOXKHO PEKOMEH- .
Puc. 3. Cxema npuBoja ¢ JONOTHUTEIbHOM
JI0BaTh, €CJIM TO HE TpeOyeT N3MEHEHUs TUIIO- EHTO:

pasmepa KJI, konctpykuun 6apabaHoB u HaTSK- 1 ronosroit Gapaban; 2 — KJI; 3 — oTknonsiomuii

o 6apaban; 4 — 0O6BoaHOII 6apaban; 5 — mpuBogHOH Oa-
HOTO yCTpOUCTBA. pabaH; 6 — TONOJIHUTENbHAS JICHTA; / — HATSKHOM
YcTaHOBKAa HECKONIBKUX IPHUBOIHBIX Oapa- 6apabar; 8 — rpy3

0aHOB IIMPOKO MPUMEHSETCS B JICHTOYHBIX KOH-
Beliepax TOpPHBIX npeanpustuil. Tak, JeHTOou-

@

Puc. 4. Cxema nenrounoro konsetiepa 1JI180:
1 - ronoBHol 6apaban; 2 — KJI; 3, 6 — oTkionstonume 6apabanst; 4, 5 — npuBoAHbIe
Gapabansl; 7 — HATSDKHOIT OapabaH; 8 — HATSHKHOE YCTPOICTBO
HbIi KoHBeriep 1JI80 m3roraBnmuBaincs ¢ AByMs YCTaHOBKM JIBYX TPUBOJIHBIX 0apabaHOB C
NPUBOAHBIMK OapabaHaMu, NPHBOAMMBIMH BO  ogHMM oOumM s1ekrpoasurarenem (IJ1) Tpeby-
BpAIICHUEC OAHUM PEAYKTOPOM, MMCIOIIMM JIBa [OT YCTAaHOBKH KPYITHOTaOApUTHOTO pEAyKTOpa
BBIXONHEIX Bana (puc. 4) [1]. HECTaH/IapTHON KOHCTPYKIIHH.
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[IpumeHenne OByX MpHBOIHBIX OapabaHOB,
KECTKO COEIMHEHHBIX OJHUM PEIyKTOPOM, K-
BUBAJICHTHO Y/IBOEHHIO yria oxsara KJI ogHo-
ro mpuBogHOTO Oapabana. Ilpu 3TOM BTOPOH TIO
xony nemxenns KJI mpuBomHol Gapaban mepe-
JaeT el 3HaYUTEeIbHO MEHBLIYIO CHITY TSTH, YeM
MepBbIi IPUBOAHOM OapabaH.

BripaBHHBaHWE CHIIBI TSATH MPUBOJHBIX Oa-
pabaHOB JOCTUTAETCS YCTAHOBKOHM OT/EIHHBIX

MPHUBOJHBIX O10KOB. Tak, JICHTOYHBIN KOHBEWEp
1JIV120 umeet 1Ba IpUBOAHBIX OapabaHa, Kax-
TIBIA W3 KOTOPBIX IPUBOIUTCS BO BPAIIEHUE CBO-
uM DJ] gepes pexykrop (puc. 5) [1].

YcraHOBKa NIByX TNPHUBOAHBIX OapabaHOB C
coOcTBeHHBIMU J]] IPUBOIUT K YABOSHUIO YK CIIa
Y3JIOB NPUBOAHOW CcTaHUMM. [lonoxuTenpHON
O0COOCHHOCTBIO ATOW KOHCTPYKIUH SIBIISICTCS
YMCHBIIICHUSI Beca W TabapuUTOB MPHUBOIHBIX

Puc. 5. Cxema nentouHoro koHBeiiepa 1J1Y120:
1 — ronoBHoi Gapabaw; 2, 5 — npuBoaHsie 6apabanbr; 3 — KJI; 4 — otkonsomnie 6apaba-
HBI; 6 — HaTsHKHOM OapabaH; 7 — HaTSDKHOE YCTPOHCTBO

omoxoB. Kpome Toro, KJI 3 oxBareiBaeT 06a mpu-
BOJIHBIX Oapabana 2 m 5 unctoil (Hepaboueir)
CTOPOHOM, KaXKAbIi MPUBOAHOM OJIOK CMOHTHPO-
BaH Ha OTJEJIbHON CBApHOM pame.

VYBenuueHue yria oxBara M JIOTOJIHUTENb-
voe npwkarue KJI k mpuBomHOMYy Oapabany
MpeayCcMOTPEHO B npuBojae koHBeiepa 1JIY100
(puc. 6). llpmxumuol 6apaban 4 nenecoobpas-
HO yCTaHaBJMBaTh B KOHIIe ayru oxsara KJI 3
npuBogHoro 6apadana 5 [3]. Cuia npukarus or-
paHUYEHA JIOMYCTUMbBIMY 3HAUCHUSIMU HATIPsIKe-
HUU B 0OKJaaKkax u npokiagkax KJI. Yeranoska
OITHOTO IPKUMHOTO POJTMKA WK OapabaHa maet
HE3HAYUTENbHOE YBEIMUEHUE CUIIbL TSTH [3].

CyMMmapHasi MOLIHOCTb TIPUBOZIOB COBpe-
MEHHBIX JIGHTOUHBIX KOHBEHEPOB JIOCTUTAET
HECKOJBKUX MeraBarT [4]. [l co3maHust BBICO-
K03(p(PEeKTUBHBIX JIGHTOYHBIX KOHBEHEPOB HE00-
XOIMMO OIECHHUTH 3(P(HEKTHBHOCTH MPUMEHEHHS
JIOTIOJTHUTENILHOW JICHTHI B TIPUBOJIC JICHTOYHOTO
KOHBeliepa 10 CPaBHEHUIO C ajbTEePHATUBHBIMU
KOHCTPYKTUBHBIMH PEIICHUSIMH.,

B kadyecTBe anbTepHATUBHBIX KOHCTPYKTHB-
HBIX penrenui pacemorpum: I — onrnobapabdan-
HBIA TON0BHOW npuBoA (puc. 1); I1, — nmpuson ¢
OJTHMM TIPUBOIHBIM 0apabaHOM U JOTIOTHUTEIb-
HOW TArOBOM JieHTOH (puc. 2); I1, — npuson ¢
OJTHUM TIPUBOJHBIM 0apabaHOM U TOTIOTHUTEIb-
HOU NPYKUMHOM NieHTol (puc. 3); IT, — nByx6a-
pabannbiid npuoxa ¢ oxnum OJI (puc. 4); I1; —
nByxOapabanHbIi nipuBoa ¢ 1ByMs I (puc. 5);
II, — onHoGapabaHHbIA IPUBOJ C MPHKUMHBIM
Oapabanom (puc. 6).

B xauectBe kputepmeB 3(PPEKTUBHOCTH
MIPAMEM:

— k03(p(pUIIMEHT WCTONB30BaHUS POYHO-
cru KJI, K, =W / [S],r/:[e W, — MakcumanbHo
BO3MOXHasl cujla TAru npuBoja, H; [S] — makcu-
MallbHO JonyckaeMmoe Hatsbkenue KJI, H;

— KonM4eCcTBO Oapabanos npusona N..

Jlis BBIYMCIEHHS 3HAYEHUM K| MPUMEHUM
3apucuMocT [3] st pacyera W,. 3nauenus
kputepues K, u N, paccuurannbie mpu [ =
0,3; a=225%a, +a, =450°% a, = 130°; an =
0,075[S]; S_ = 0,4[S], npuBecHbI B TAOIHUIIE.

aon

(DOpMy.]'ll)I AJIsl pacueTa U 3SHAYCHUSA KPUTEPpUEB

Koncrpykums Dopmyrbl 11t pacueta K| K N

pHBOIA npu S_ =[S ! 6
IT, (puc. 1) K, =1-exp (—po) 0,692 | 2
IT, (puc. 2) K, =1—exp [, (a+a)] 0,880 | 5
[, (puc. 3) | K =[1—exp (-pa)](1 +S_/[S]) | 0,970 | 6
I1, (puc. 4) K, =1—exp[-u(o, +0,)] 0,905 | 5
IL, (puc. 5) K, =1-exp[-u(a, +a,] 0,905 | 4

p — ko purment cuerutennst KJI ¢ npuBogHeM 6apabaHoM; o —

yron oxsara KJI npusoanoro 6apabana; o, o, — yrisl oxsara KJI

1-ro u 2-ro mpuBoIHBIX OapabaHoB; o — yron oxsara KJI oTkions-
romero 6apabana; an — cuJla MPIKaTUs IPUKEMHOTO GapabaHa K
IPHBOIHOMY GapalaHy; S, — cHila HaTsUKeHHs Haberaroulell BETBH
KII; SJ on — CHIIA HATSDKCHUSL JIOTIOJIHUTEJIBHOM JICHTHI.

4 K Ta6J'II/ILU>I CJICAYCT, YTO JIs1 MPUHATBIX
UCXOIHBIX JAaHHBIX S(PPEKTUBHO HCIOIB3YIOT
npoynocTs KJI mpuBonsr konerpykumii I1, I,
I1, u TI,. MenbIee 3nauenne K| 1isi KOHCTPYK-
unu I, mo cpasnennto ¢ I, II; obGycnoeneno
TEM, YTO B UCXOJHBIX JIJAHHBIX O + a, <o, + Q.
Ipu o + o, = o, + o, 3HAYEHUS K| 17151 KOHCTPYK-
it 11, IT, u I1; paBHbI.
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HpI/IMeHeHI/IC I[OHOJ'IHHTGHLHOﬁ JICHTBI B (beKTI/IBHO, 4yeM TﬂI‘OBOﬁ, TaK KaK OHO B OOJIBIIIEH
KOHCTPYKIUAX MPUBOAOB Hz, H3 Tpe6yeT yCTa- CTCIICHU YBCIMWYUBACT CUITY TIATI'M IIPUBOJA. K
HOBKH IIATH U IICCTH 6apa6aHOB COOTBCTCTBCH- TOMY K€ NPUXKXHUMHAaA JICHTA MCHBIIC U3HAIIIUBA~
HO. HpI/IMCHGHI/IC HpH)KHMHOﬁ JIEHTBI Oostee 3(1)- €TCA, UEM TAIroBasd.

‘.

Puc. 6. Cxema nentounoro konsetiepa 1J1Y100:
1 - ronoBHo#t 6apabaH; 2 — oTkIOHs IO Oapadan; 3— KJI; 4 — npwkumHOii GapabaH; 5 —
mpUBOIHON GapabaH; 6 — HaTsHKHOI OapabaH; 7 — HATSHKHOE YCTPOHCTBO

Taxum oO6pazom, u3 paccMoTpeHHbIX cpenctB  Hust KJI (0e3 n3amenenus tunopaszmepa KJI);

YBCIMWYCHUA CUJIbI TATH INPUBOAA HanOonee 3(1)- — YCTaHOBKa ABYX HNPHUBOIHBIX 6apa6aHOB
(I)GKTI/IBHLIMI/I SIBJIAAKOTCA: ¢ COOCTBEHHBIMH 3[[,
— OI'pPaHUYCHHOC YBCINYCHUC CUJIbI HATAKE- — IPUMCHCHUC HpH)KHMHOfI JICHTHEI.
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COIMNAJIBHO-9KOHOMMWYECKHNE

N TYMAHUTAPHBIE HAYKI

VK 574.4

TEXHOTEHHOE BO3JIEVICTBUE HA OKPYKAIOIIYIO CPEJLY
TP OCBOEHHWU HEJIP U PEAKIIUA PENUIIMUEHTOB

Kocoaanos O. B.

AHanmu3upyioTcs paboTHI HCCIIeIoBaTeNeH, MOCBMIEHHbBIE TTPOOIeMe TEXHOTeHHOTO BO3ACHCTBHS HA OKPYKAIOIILYIO CPeLy
TIpu JOOBIYE MOTE3HBIX HCKOTaeMbIX. B mporecce aHanmm3a BEIMOTHEHA IPYNIIPOBKA BCEX paboT Ha Tpu OJoKka: Bo3zaeicT-
BHS M UX OLICHKA; (POPMUPOBAHHUE MTOCIIECCTBUI; KOJIOTHUECKOE HOPMUPOBAHNE KaK KPUTEPUH, OTpaHHYMBAIOIINHN JIeiicT-
BHE TEXHOTCHHBIX (akTopoB. CI0KHOCTH MEPEX0/a Ha SKOJIOTNIECKOe HOPMHPOBAHHUE MO3BOISET CUUTATh MEPBOCTEIIEH-
HOH Mpo0OIeMy CHIDKEHHSI aHTPOIIOTEHHOH Harpy3KH Ha SKOCHCTEMBI, YTO AelaeT 0C000 MHTEPECHBIMU HCCIIEI0BAHUS B

00J1aCTH KOJIOTHYECKH OE30IaCHBIX TEXHOIOTHA.

Knioueswie cnosa: 60366120}11614}1,’ nomedcmeuﬂ; 0ce0€eHUe Hedp; peyunuennmsl, 3Kojiocu4ecKkoe Hopmupoeatue.

ITepBocTeneHHBIM TPeOOBAHUEM 3KOYCTOM-
YUBOTO Pa3BUTHA SBISETCS oOecredeHne Omoc-
(hepoCOBMECTUMOCTH (COTTIACOBAaHUE TEXHOTCH-
HOM Harpy3Kd ¢ aCCUMUJISITMOHHON CIIOCOOHO-
CTBIO DKOCHCTEM). B cxemarnyeckom BHjE JaH-
HOE TpeboBaHue, 00yCIOBICHHOE 3aTPS3HCHIEM,
OTpakeHO Ha puc. 1. BaxXHOCTH mcciaenoBaHuit
JMAHHOM TIPOOIEeMBbI TMpenomnpenesieT UX Mac-
mTadHOCTh. B 11emoM oHM MOTyT OBITH Mopa-
3/IeJICHBI Ha HECKOJIBbKO OyokoB. IlepBoIii OOk
MHOTOYHCIICH W O0BeawHsIeT B cede padoThI,
MTOCBAIICHHBIC (DOPMHUPOBAHHUIO BO3ICHCTBUN
JOOBIBAIONIUX TIPEANIPUATHNA Ha OKPYKAIOIIYIO
Cpexy, TPH TOM BO3JICHCTBHSI pacCMaTpUBAIOTCS
C JIByX TO3ULMI: 110 UCTOUHUKAM BO3ACUCTBUS
W/WJIH TI0 CpeiaM.

Bubl Bo3eiicTBH yBA3BIBAIOTCS C MOA3EM-
HBIM M OTKPBITBIM CITOCOOaMU pa3pabOTKU Me-
CTOPOXKJIECHUHN DPYIHBIX M HEPYOHBIX TOIE3HBIX
HCKOTIAEMBIX, TIEPBUYHON mepepabOTKOM pyi-
HOTO CBIPbS, a TaKke pa3paboTKOW HEPTIHBIX
1 HEPTETa30BBIX MECTOPOKICHUN. VcToOUHMKH
BO3ZICHCTBUS MOTYT OBITh TIEPEIBIKHBIC U CTa-
LIMOHAPHBIE, pacCPEOTOUEHHBIE TI0 TUIOIAAN U
cocpenoroucHHble. [lo quHamuke BO3ACUCTBUS
BO BPEMEHM OHH TOAPA3CNSAIOTCS Ha TEepHO-
JUYECKHE U MOCTOSHHBIE; 110 BPEMEHHOMY Mac-
mTaly — Ha KpaTKOBpEeMEHHBIE, CPEeIHEBPEMEH-
HbIe W jJonroBpeMeHHbie. CorllacHO MPOCTpaH-
CTBEHHOMY MacITaly, BBIIEISIIOTCS JIOKaJIbHBIE,
MECTHBIE, pETHOHAJIbHBIE U TTI00ATbHbIE BO3/IEH-

CTBUSI.

VYyery mopnexaT TakkKe HWHTEHCHUBHOCTD
BO3JICHCTBHUS, CTEIICHL BO3JICHCTBHUS, OITACHOCTH
Bo3neicTBus (mpeBbimieHne HopMmaruBa [1/IK,
(oHa, KIapka), IIoIaIb HAPYIICHHBIX 3eMEb 1
Ip. B cBoto ouepens, 00bEKTHI BOCIIPHUSTHS BO3-
JIEHCTBUSI MOTYT KITACCHU(HIIUPOBATHCSL:

— 10 KOMITOHEHTaM TPHUPOTHON cpenbl (ar-
Mocdepa, ouBa, IOBEPXHOCTHBIC U MOJ3EMHBIC
BOJIbl, Y)KUBOTHBIM U PaCTUTEIbHBINA MU, JTUTOC-
tepa);

— M0 KPUTEPHUAM BOCCTAaHOBJICHHS CPEJIBI:
CaMOBOCCTaHABIIMBAIOIINECS] U HECaMOBOCCTa-
HaBJIMBAIOIIHECS;

— M0 YCTOMYMBOCTHU: yCTOWYHBBIE, OTHOCH-
TETLHO YCTOWUYWBEIE, CIIA00yCTOWYMBBIC, HEY-
CTOMYMBBIE U KpaliHEe HEYCTONYMBEIE.

ITpu onucanum xapakrepa Bo3/ACHCTBUM OHU
OOBIYHO HACHTH(PHUITUPYIOTCS C HAOOpOM Ipo-
1[ECCOB, HEOOXOIMMBIX JUISI U3BSATHS U JOCTaBKU
Ha MOBEPXHOCTh YaCTH MaTepHajbHOM JuToche-
pBI, comeprKaiieil moje3Hble KOMIOHEHTHI, KO-
TOpBIC TPEAOCTABIISIIOT COOOM XO3SHCTBCHHYIO
neHHocTh. CommacHo [ 1] BeIIETSIOT:

— J0OBIBaeMBbIN MaTepHral JIUTochephl, KO-
TOPBIN MOXKET HCITOJIb30BaThCA 0€3 KaKoH-THO0
nepepaboTKH (MIeCOK, IITMHA, CTPOUTELHBIN Ka-
MEHb U T. II.);

— OOBIBaeMBI Marepuai JUTOC(hEphI, KO-
TOpBIN TpebyeT mepepaboTKM Ha TTOBEPXHOCTH
(pyaBl IBETHBIX W YEPHBIX METAJIIIOB);
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— W3BJICYCHHUE TIOJIE3HOTO KOMIIOHEHTA, OCY-
niecTBisieMoe 0e3 BbIJa4l Ha TIOBEPXHOCTh Ma-
Tepuana-nocurens (Hedts, raz u ap.).

B xaxxnoi u3 paccMaTpuBaeMbIX CXeM J00bI-
Ya TO0JIE3HOTO MCKOMAeMOro MpearoiaraeT npu-
JaHWE CBOWCTB MOJBMKHOCTH MOJIE3HOM COCTaB-
JSFOIIEH UTOC(epsl TUO0 TyTeM H3MEHEHUs

ee (hM3MYECKOro cocTosiHus (TIepeBoj] B APyroe
arperaTHoOe COCTOSHHE, JE3WHTErpawus), JInudo
co3nanus (PU3NUSCKUX, XMUMHUYECKHX YCIOBHI
JUTSL €€ MUTPALIH.

[opHass MPOMBINUICHHOCTh MO Ppe3yJibTa-
TaM HCCIICIOBAaHUI OKa3bIBacT BO3/CICTBHE Ha
BCE KOMITOHEHTBI TIPUPOIHOM CPeJibl, U XOTS I10

CyObekT BO3aeiCTBUS

!

Bo3snetictBue B

'

Tposepka ycmorust B 2 TIIDH

Her * { Tla
CoxpaHeHue Hapymenue
YCTONYHUBOCTH YCTOHYHMBOCTH
9KOCUCTEM 9KOCUCTEM

¥

Ha

IIpoBepka ycnoBus
BO3MOXHOTO
CHIKeHus B

‘ Her

Bocnpustue
BO3ICHCTBUS
peuunueHTaMu

!

dopmupoBaHe
TIOCIIC/ICTBUI

!

Pacuer matsr Her

3a 3arpsi3HCHHUE OKPYIKAIOLICH Cpe/Ibl

Orerka
9KOHOMHYECKOTO

yuiep6a

ITpoBepka Ha HaIH4HUe
9KOHOMUYECKOTO
yuiepba

Puc. 1. Cxema onieHKH 6HOC(HEPOCOBMECTUMOCTH TEXHOTEHHOM Harpy3ku

WHTECHCUBHOCTHU 3arpsi3HCHUs] NPUPOAHOU cpe-
Jbl M pa3MepaM HapylIeHHH TUIOMAAeii OHa He
3aHMMAIOT JIMANPYIOUIMX MO3MLMHA, HO JJIs Hee
XapakTepHO MepeMEIIeHHE OTrPOMHOTO KOJH-
YecTBa MHEPTHOTO BEIIECTBA M3 JIUTOCHEPHI B
MAaTepHKOBbIE 1 MOPCKUE YKOCHCTEMBI, YTO MPHU-
BOJMT K CYIIECTBEHHOMY NPEBBILICHUIO TEMIIOB
J0OBIYH TIOJIC3HOTO MCKOIaeMoro u opMupoBa-
HUSI OTXOJIOB HaJl TEMIIAMHU OHOTIPOIYKTHBHOCTH
MAaTepHKOBBIX SKOCHCTEM. DTO B CBOIO OYepe.b
00yCJIOBIIMBACT CHIKEHHE aCCHMUIISIIHOHHBIX
criocoOHocTel buocdepsr [2].

K umciay OCHOBHBIX BHIOB BO3JICHCTBHS
TOPHBIX TPOU3BOJACTB Ha OKPYKAIOUIYIO CPELy
0OBIYHO OTHOCSIT:

— 3arpsi3HEHUE aTMOC(EPHOro BO3IyXa ITbI-
JIera30BBIMU BBIOpOCAMU NPH OYpOB3PBIBHBIX U

TPaHCIIOPTHO-PA3TPY30UHBIX paboTax Ha Kapb-
epax, a TakKe PyIHUYHOU BEHTUJISILUEH, TbLIe-
HUEM U CAaMOBO3TOpPAaHUEM IOPOJ OTBAJIOB; JIS
TPAHCIOPTHBIX KOMMYHHUKALUWA KAPbEPOB — IbI-
JIEra3oBO€ 3arps3HCHUE BO3AyXa OT JBIXKCHUSA
ABTOTPAHCIIOPTA U TBUICBOTO 3arpsi3HEHUS OT
eIy TIOpOoJ Ha TpaHCHOpTepax MpH KOH-
BEUEpPHBIX OTBAJAX:

— OTYYXKICHHUE 3eMEeJb MO MPOMILIOLIAIKY,
IT0JT OTBAJIBI;

— HapymeHue JnaHamadra, aedopmanus
3eMHOH MMOBEPXHOCTHU HaJ| BEIpa0OTaHHBIM IIPO-
CTPaHCTBOM,;

— BO3JENCTBUE HA BOJHBIN OaccellH BCiel-
CTBHUE cOpoca 3arps3HEHHBIX BOJl, CTOKOB IIPOM-
IUIOLIAJKY; 3arps3HEHUE MPOAYKTaMU BBILLEIA-
YUBAHUS OTBAJIbHBIX MTOPOJ;
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— HapylIeHHE TUAPOJOTHYECKOro pexuMa
IIPH OCYIIEHUH MECTOPOKICHHI U 3a CYET BOJIO-
3abopa;

— 3arpsi3HEHHE TO0YB MPOIYKTaMH BBIIIEINA-
YUBaHMS U SPO3UHU OTBAJIOB;

— 3arpsA3HEHUE HeMp;

— HapylIeHHe TeOJMHAMHUYECKOTO COCTOS-
HUSI MacCHBa TOPHBIX TTOPOJI;

— UCTOLIEHNE MUHEPAIbHBIX, BOAHBIX PECYPCOB.

Kak nokassIBaeT IpakTuka, B CHIIy OTIIMYNN
MIPUPOTHO-TEXHOTEHHOTO PECYPCHOTO IHKIIA OT-
KpPBITOH M TOA3€MHOM T'€OTEXHOJOTUH MO Mac-
mrabdaM U BPEMEHH, X BO3ACHUCTBHS Ha KOMIIO-
HEHTHI MIPUPOTHON CpeJbl TaKKe HEepaBHO3HAY-
Hbl. Bo3nelicTBre N0A3€MHOM r€0TEXHOJIOTUH Ha
OKPYKAIOUIYIO Cpelly IO CPABHEHUIO C OTKPBHITON
Ha TOPSIOK HIKE, O YeM CBHJIETENIbCTBYIOT, B
MEpBYI0 O4epesib, OopHUIMAIbHbIC JIaHHbIE. Bo-
MIEPBBIX, CYIIECTBEHHO MEHBIIIE 3arpsI3HEHHE aT-
MOC(EpHOro Bo3yxa, Tak Kak 00beM OIHOBpE-
MEHHO B3pbIBaeMbIX BB nipu ckBaxxHO# 0TOOIKE
He npesbimaer 100-150 1, B TO Bpems Kak mpu
MAacCHBHBIX B3pPBIBaX B Kaphepax OH COCTABIIAET
200-1100 M. Macca B3pbIBa€MBbIX OPOJ] B Kapb-
epax AOCTHraeT 2 MIIH T, @ 00beM IbUIETa30Bo-
ro obmaka 15-20 mun M3 Paamyc 3arpsisHeHHs
BO3IYIIHOTO OacceifHa BOKPYT Kapbepa MOXKET
noctuub 12—-15 kM. Bo-BTOpBIX, MOI3eMHBIN
croco0 pa3paboOTKU OTIMYACTCSI 00JIee HU3KUM
YPOBHEM BO3JEHCTBHSA Ha 3€MENbHbBIE PECYPCHI,
YeM OTKpPBIThIN. BennunHa HapylIeHHbBIX 3€MEIlb
IIpU MOA3EMHBIX paborax cocrasiser ot 10-15
10 80-100 ra, B To Bpemsl Kak MpPH OTKPBITHIX
paboTtax oHa ucuucisgercs udppamu ot 80-90
mo 1700 ra. ComracHo [3], KaXIbIH MIJUTHOH
TOHH JIOOBIYH YTJISl OTKPBITHIM CIIOCOOOM COTIPO-
BOXKJIaeTcsa HapymeHussMu 35—50 ra 3eMenbHbIX
pecypcoB. [Ipu paBHBIX HCXOIHBIX yCIOBHSIX IPU
OTKPBITOM CIIOCO0€ pa3pabOTKH TpeOyeTCs IpH-
Onmu3uTeNHHO B 3,5 pa3 OoIbIlIe 3eMEIBHOTO OT-
BO/Ia, UeM mpu moa3zeMHoM [4]. OTBaIbl MyCThIX
OO, MOl Pa3MEUICHHE KOTOPBIX H3BIMAIOTCS
3eMebHbIe TUIOMIA Ha Kapbepax, B JECATKH
pa3 MPEBBIMIAIOT OTBAJBI, POPMHUPYIOLIUECS HA
pynHuKax. OCHOBHOH OOBEKT BO3ACHCTBHS NPH
MTOJI3€MHOM pa3paboTKe — 3TO Heapa.

TexHOTeHHBIE BTOpKEHHS B JHUTOChEpY
MIPUBOJAST K U3MEHEHHUIO MEXaHUYECKIX CBOHUCTB
Marepuana Jutochepsl (TpemrHOBaToCTh, Ha-
MPsHKCHHO-eDOpMAIlMOHHOE  COCTOSIHUE |

T. /I.), YTO COIPOBOXKJIACTCS CIBUKCHHEM TOp-
HBIX MOPOJ, TIOSBICHUEM B MOPOIHOM MAacCCHBE
HECKOJIBKUX 30H, OTIUYAIONIUXCS XapaKTepoOM U
CTETIeHbI0 1e(OpPMHUPOBaHUS MOpoI. Yarre Bcero
PACCMOTPEHUIO MOAJICKHUT COBOKYITHOE BO3ZCH-
CTBHUE Ha TOT WJIM UHOW KOMIIOHEHT IPUPOAHOU
CPEeIbl, peXe BBIACIAIOTCS UCTOYHUKH BO3MEH-
ctBusi. Jlocrarouno Oomnbiiodi maccuB WHGOP-
Malliy KacaeTcsl BO3ACUCTBUS YroOJbHBIX IMIAXT
M pa3pe30B Ha OKPYXKAIOIIYIO Cpexy, MeCTOpo-
JKJIGHUM CTPOMTENBHOTO ChIpbs U T. A. Hapsny
¢ 000OIIEHHBIMU OIICHKAMH BO3JICHCTBUS HMMe-
0T MECTO HUCCIEIOBaHUS, KOHKPETU3IUPYIOLINE
UX JJIS YCIOBUW OTJEIBHBIX MECTOPOKICHHI
[5-7], pationoB wim perumoHoB [8—11] umu cme-
MU(PUIECKIX YCIOBUI MECTOPACIIONOKEHUS Me-
CTOPOXKJIEHUH (Harpumep, B KpHonuTo3one [12],
B ycnoBusix Cesepa [13, 14]). B psine padot oto-
OpaxaroTcst M3MEHEHHS Cpenbl IOJ BIMSHUEM
Bo3aeicTBUM. Cuctemaruzanusi TEXHOTECHHBIX
M3MEHEHUH Hesp BhINONHEHa B padoTax [1, 15,
16], napymieHus: ruapocdepsl, THIPOPEKUMA
oTpaxkeHsI B padorax [17, 18]. Hambonbmee
YHUCIIO WCCIIEOBAHUHN TMOCBAIICHO M3MEHEHUSM
MOYB B CBS3U C UX 3arPSI3HEHUEM TSHKEIBIMHU Me-
tamamu — TM [11, 19, 20].

Btopoii 6710k mcciaenoBaHUR CBsI3aH C W3-
Y4YEHHEM  TOCIEJCTBHHA,  (POPMHUPYIOIIUXCS
y ¢uroneHo3a (pacTUTEIBHOCTH), Hanbosee
YyBCTBUTEIHHOTO K BO3ICUCTBHSIM TOPHOIIPO-
MBIIIUIEHHOTO KOMITIEKca, M HaceneHus. Ecre-
CTBEHHO, UYTO Ka)Jbld BUJl PACTUTEIBHOCTH, B
3aBUCHUMOCTHU OT CTETEHHU €ro ajantanuuv Kk TM,
pearupyeTr Ha 3arps3HEHHUE MMO-CBOEMY: 3aMCHSI-
€TCSl COCTaB IICHO30B, CHIDKAETCS OOHUTET U
MPUPOCT, IPOUCXOIUT YCHIXaHUE U B KOHEUHOM
cuere rubens pacreHuil. Kak mpasuio, cambie
CYIIIECTBCHHBIC IKOJIOTHICCKUE U3MEHECHHUS TIPO-
WCXOMSAT Ha MIPOMILIOIIAKE, C yAaICHHEM JKe OT
HEe MOCIEACTBUS ISl PELIUITUEHTOB OCTEIIEHHO
YMEHBIIAIOTCSL.

Becbma monHas kapTHHa TpaHChOpMaLUn
DKOCHCTEM JaHa B pabdore [21], rme B kadecTBe
o0beKTa Bo3zieiicTBUs BhIcTymaeT CpenHeypalb-
CKUI MeleIUIaBUIbHBIN 3aBol. Teoperudeckue
OCHOBBI TpaHC(OPMAIIUHU IPUPOTHON CPEJIbI O]
BIUSHUAEM HE(PTETOOBIBAIOIINX TPEIIPHUATHH, B
TOM YHCJIe 3aKOHOMEPHOCTH M3MEHEHUs Ouoiie-
HO3a IMpeJCTaBieHbl B paborax [22, 23]. Berss-
JIEHBI OCOOCHHOCTHU JIETPaTaIlii JICCHBIX (hUTO-
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LIEHO30B U TPaBSIHBIX COOOILIECTB MO/ BIMSIHUEM
AHTPOIIOICHHON JI€ATEJIbHOCTH, CBS3aHHOM ¢
OCBOEHHEM HeIp, IOCIeI0BaTeIbHOCTh TeX-
HOTEHHBIX CMEH B dKocucTeMax (0T (hOHOBOTO
COCTOSIHMA JI0 TEXHOT€HHOM IyCTOIN) 110 Mepe
YBEJIMYEHNS TEXHOTEHHBIX HAarpy30K.

Jnga mocnenHero BpeMEHHM XapaKTepHBI
TaK)Ke HCCIENOBaHMs, CBA3aHHbIE C OIEHKOH
MOCIEJACTBUM  aHTPOINOT€HHBIX BO3JEHCTBUM,
(dbopMupyIOIIUXCS Y HaceJeHusi, n0o 1o JaH-
HbIM BceMHpHOI opraHu3andu 37paBOOXpAHE-
Hus (BO3), cocrosHue 310poBbsS HAcEICHHUS B
mupe Ha 20-30 % 3aBUCHUT OT CTETNIEHN PELICHHUS
npoOiieM sKonorudeckoit 6ezonacuoctu. Cye-
CTBYIOT U JIpyrie OIIEHKH, B KOTOPBIX 3Ta IO
usmepsiercsa 40-50 % u 4045 %. Hanmaue tec-
HOMW B3aMMOCBS3H MEXKIY YPOBHEM 3arpsi3HEHUS
U U3MEHEHHEM COCTOSHUS 3/10pPOBbS HACETEHHUS
MOATBEPKIAI0T MHOTOYMCIICHHBIE HCCIIEI0Ba-
Husi [24-27]. Paboramu wuccnenosarenein [28
MOATBEPK/I€HA 3aBHCHUMOCTh YacTOThl OCTPOii
3a00JIeBaEMOCTH OpPTaHOB JIBIXaHUS IIKOJbHU-
KOB OT CyMMapHOT0 3arpsi3HEHHs aTMOC(EpHOTOo
BO3/1yXa JUOKCUIOM CEpbI, TMOKCHIOM a30Ta U
(denonom, a B padore [29] no Ouomnpobam BbI-
SIBJIEHA TTOJIOKUTENbHAS KOPPENALNOHHAs CBSA3b
MEXIy BUIaMU He(pONaToIoTuu y JeTei u co-
JepKaHUeM ITUHKA, KaIMUS U JKelle3a B OKpyKa-
ro1eit cpene. [lpumepsl, moaTBepKIa0IIMe Ha-
JMYMe yKa3aHHOM B3aWMO3aBUCHUMOCTH, MOXKHO
MIPOBOJUTH U Jajiee, Tak Kak OHM BeCbMa MHOTO-
YHUCIIEHHBI U KPACHOPEYHBO CBUIETEIHCTBYIOT O
pocte 3a001eBaeMOCTH U CMEPTHOCTH HACEIICHHUS
MOJI BIMSHUEM 3arpsi3HEHHsT OKpY)Karollen cpe-
IIbl, OOYCJIOBJIEHHOTO aHTPOTIOT€HHOM [esTeNb-
HOCTBIO B ITPOIIECCE OCBOGHHUS PECYPCOB HEJIP.

Camplii MaJIOUHCICHHBIN OJOK MPenCTaBICH
paboTamu, 0OBEKTOM HCCIEIOBaHHS B KOTOPHIX
BBICTYIIA€T 3KOJIOTHUECKOE HOpMUpOBaHUe. Jleii-
CTBYIOIIasi B HACTOSIIIEE BpEMs CUCTEMa HOpMa-
THUBOB Ka4yecTBa OKPYKarollled Cpeabl OpUEHTH-
pOBaHa Ha OTpaHUYEHNE BO3JEHCTBUS BPEIHBIX
(haKTOpOB Ha YEJOBEUECKUI OpraHu3M, 3alluTa
JKe DKOCHCTEM TpeOyeT yCTaHOBJIEHUS HOpMaTH-
BOB, OPUEHTHPOBAHHBIX Ha 3aIIUTy OMOTHI. DKO-
JIOTHYECKHE HOPMAaTHBHI B 3TOM CIIy4ae paccMa-
TPHUBAIOTCST KaK KPUTEPUH, OTPaHUYMBAIOIIUE
JIeiCTBUE TEXHOTCHHBIX (PAaKTOPOB M 0OecIedu-
BAIOIIIME TEM CAMBIM COXpaHEHUE OMOTHI IKOCHC-
teM [21, 30]. O630p KOHIIETITHI YKOJIOTHIECKOTO
HOPMHUPOBAHHUS, BBITIOJHEHHBIN B pabote [21],

CBHUJICTENILCTBYET 00 OSTalHOCTH 3THX HCCIIe-
JoBaHuil. IlepBelif 3Tan CBSA3aH C IPEIBICTOPU-
ell TaHHOW TPOOJIEeMbI, TTOCTAHOBKOH, KOTOPYIO
ocymectsunu C. C. HIsapu n H. C. CtporoHos.
Bropoii aTan xapakrepusyeT pa3BUTHE TEOPETH-
YEeCKUX HCCIIE0BaHUM 10 JIByM HaIlpaBlIE€HUSIM:
MoAM(UKAIMSA THTHEHUYECKOTO HOPMHPOBAHHUS
(B. b. Unbun, U. I'. Baxenun, 0. A. U3pusns
U Ap.) 1 000CHOBaHWE MPUHIMITHAIBLHO HWHBIX
nonxonoB (B. 1. ®enopos, 0. I [Tyzauenxo, /I.
A. Kpuonyuxkuii, O. ®. Canpixos, T. /1. Anek-
caHzmpoBa M Ap.). TpeTwil sTam mpeacTaBiseT
co0OH MeproJ; dKCIIEPUMEHTAJBHBIX padoT 1o
aHaJM3y 3aBUCUMOCTH 003a—OMKIUK Ha IKOCHU-
CTEMHOM YpPOBHE.

[IpakThka moKa3bIBa€T, YTO MOTYT HMMETh
MeCTO JBe cuTyauuu. [lepBas, Korna 3eMeHThI
9KOCUCTEMBI 00JIaal0T MEXaHW3MOM YCTOWYH-
BOCTH, KOTOPBIE BKIIOYAIOTCS MOCIIEI0BATENBHO
B YCIOBHSX AHTPOINOIEHHOIO BO3AEHCTBHSA Ha
sKocucteMy. B pesynbrare skocucTema JI0Iro0
MPOTUBOAEHCTBYET Harpy3ke, a B IOCIEAylo-
IIeM OYEeHb PE3KO NEePEeXOJUT B HOBOE COCTOS-
HUe (MMIIAKTHOE, TIOYTH C HYJIEBOM >KM3HECIHO-
cobHocThI0). [loporoBast peakuusi SKOCUCTEMBI
MO3BOJISIET 000CHOBATh OOBEKTUBHBIN KPUTEPHU
npenenbHoil Harpysku. Ilepexon u3 omHoro co-
CTOSIHUS B JPYro€ MPOMCXOIUT MPU ITOM OYEHb
ObICTpPO, OuYeHb pe3ko (cTymeHuyaro). B To xe
BpeMsl IPU HHU3KOH YCTOMUMBOCTH 3KOCUCTEMBI
JIaHHBIN Mepexo/l UMeeT IUIaBHBIM XapakTep, T.
€. DJIEMEHTHI HKOCUCTEMBI MOYTH Cpazy TEpSIOT
YCTOHYMBOCTh M IUIABHO OTCJIEKUBAIOT YBEIH-
yeHue Harpy3ku. [1omoOHBIN XapakTep peakiuuu
9KOCHUCTEMBI ByaJUPYyeT 30HY MEPEXOAa CHCTEM
U 3aTPYAHSET pelIeHue 3a1a4l HKOJIOTUYECKOTO
HOpMHUpOBaHMA. Vcnonab3oBaHHE MOPOTrOBOCTH
peaknuu OMOTBI SKOCHUCTEM Jjisi 00OCHOBAaHUS
9KOJIOTMUYECKHUX HOPMATHUBOB Ha CETO/IHS SBJISET-
s 00LIeTPU3HAHHBIM.

HeoOxoauMocTs [aHHOTO TOAXOnA Ode-
BUJHA, CIO)KHOCTbH K€ 3aKJII0YAeTCs] B TOM, YTO
Ka)/1asg M3 DKOCHUCTEM B CHIy CHEIM(PHIECKUX
OHMoNOrnYecKnx COOOIIEeCTB TMpEeAroiaraeT Ha-
JIMYYE CBOET0 COOCTBEHHOTO Tpe/ieiia BeTMIUHBI
TEXHOTEHHOTO BO3AeWcTBUA. OTpaHMYEeHHOCTH
3HaHUH O OMONIOTMYECKUX HM3MEHEHHUSX B KO-
CHUCTEMax W MX pa3HooOpasue JenaioT pelieHue
paccmarpuBaeMoi TpoOJieMbl TIPAKTHYECKH He-
BbINOTHUMOM. K 4uciay HenocTarkoB MeETOAu-
YECKOI0 MOAX0/a, CBI3AHHOIO C HKOJIOTHYECKUM
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HOPMHUPOBAHUEM, OTHOCATCA TaKXKE TPYHOEM-
KOCTh U JUTUTEIBHOCTH MPOIIECCa, B CHIIY YETO
AKOJIOTHYECKHE HOPMATHUBBEI MOTYT OBITH pa3pa-
0OTaHbI B TOT MOMEHT, KOrma HeoOXOIUMOCTh B
3aIlIUTe HYKOCUCTEMBI yiKe oTmanaeT [1].

Takum 00Opa3oM, MepBOCTENIEHHON MpoolIe-
MO CTAHOBUTCSI CHM)KEHHE aHTPOIOTEHHOM Ha-

IPY3KH Ha SKOCHUCTEMBI U 00eCIlieueHHe KavdecT-
Ba OKPYXKAaIOIIEeH Cpelbl, YTO JieaeT 0COOCHHO
WHTEPECHBIMH Pa0OTHI, B KOTOPBIX 000CHOBBIBA-
FOTCSl METOJTMYECKHE MTOIXOBI K OMOIOTHYECKOM
pernaMeHTaluy TeXHOTeHHBIX Bo3aeicTBuil [1,
31, 32] u mosTanHOMY MEpexoay K SKOJOoruye-
CKH 0€30TTaCHBIM TEXHOIOTHSIM.
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YIK 332.12

HAYYHBIE OCHOBbBI OIIEHKHA U YIIPABJIEHUSA
KAYECTBOM CEJIbCKOM MECTHOCTH
B YCJIOBUAX BBICOKOYPBAHU3UPOBAHHOW TEPPUTOPUN

Copoxuna A. ®@., MouaJjiosa JI. A.

B crarbe 000CHOBBIBaeTCS HEOOXOAMMOCTD OLICHKH KauecTBa CEIbCKOW MECTHOCTH; OIMCHIBACTCS METOJOJIOTHS OLICHKH
Ka4yecTBa TEPPUTOPHUH C yKa3aHHEM 0COOCHHOCTEH JUIs CEIBbCKON MECTHOCTH; IIPUBO/ATCS PEKOMEHIAIUH T10 MOBBILICHUIO
3¢ GEKTUBHOCTH yNPaBICHUS KAY€CTBOM CEIbCKOM MECTHOCTH M o0ecrieueHus e€ cOalaHCUPOBAHHOTO Pa3BUTHSL.
Knroueevie cnosa: cenvckasi MeCmHOCMb, KAYeCmMeo Meppumopuls; OYeHKA KA4ecmed CenbCKOU MeCmHOCmU, Mmunsl
AOMUHUCTPAMUBHO-MEPPUMOPUATLHBIX OUHUY, MeMOObl YNPAGIEHUSL.

Cenbckas mectHOCTh (CM) Poccnn B XX
B. [IpeTepIesa psii KpYIHbIX PeoOpa3oBaHuii,
KOPEHHBIM 00pa3oM MEHSBILIUX €€ 3KOHOMH-
Yyeckoe U coruanbHoe coctosiaue. [locnennue
peoOpa3oBaHusl, SBUBIIMECS PE3YJIBTATOM
noctcoBeTckux pedopm 1990-x rr., mpusenu k
ToMy, uto CM B mOCIIEIHUE IBA IECSTUIICTHS
NepeKUBaeT JpaMaTH4HbIN nepros. Cenbekoe
XO35IMCTBO, BBICTYTIasi 3KOHOMHYECKOM OCHO-
Boil CM, B yCIOBHUSX PBIHOYHBIX SKOHOMUYE-
CKHX OTHOILIEHUH JMIIWIOCH B Havase 1990-x
IT. TOCY/TapCTBEHHBIX JIOTAIMi U OKa3aJloch B
nryOovaiiemM KpusKce.

[IpoGrema HEOIATOMOTYYHOTO COIHAITh-
HO-2KOHOMHYEeCKoro cocrostHust CM  akry-
aJlbHA JJIsl TAKMX BBICOKOYPOAHU3HPOBAHHBIX
TeppuTopuii, Kak CBepIyioBCcKas OO0JIaCTh.
s Toro, 4toObl CTaOMIM3UPOBATH CUTYya-
LU0 U B JAJIbHEHIIIEM ee CyIIECTBEHHO yIy4-
IIUTh, HEOOXOAMMO TOBBIIIATH KayecTBO
CM. B xonre 2005 1. B Poccuu 6bU1 pUHAT
M3BECTHBIM HaIlMOHAIBHBIA NpoekT «Pa3Bu-
THE arpolpOMBIIUIEHHOIO KOMIUIEKcay. B
2007 . B CBepasioBcKoi obmactu ObLTa pas-
paboTaHa U MPUHSTA KOMIUIEKCHAsE MPpOrpam-
Ma COLMAJIbHO-3KOHOMUYECKOTO Pa3BUTHUS
cena «YpaJlbCKasi IepeBHA», IPUOPUTETHBIM
HafpaBJICHUEM pealn3alliid KOTOPOH SIBIIS-
ercst obecrieueHre HacejleHHus OOJIacTH Ka-
YEeCTBEHHBIMH, 3/10pPOBbIMH, 0€30MaCHBIMU U
MOJIE3HBIMU MPOAYKTAMH MTUTAHHUS.

AHanmu3y  COIMaIbHO-3KOHOMUYECKUX
MOCTIEICTBUI arpapHbIX pedopM U 0coOeH-
HocTtel pazsutusa CM B TaHHBIN NEPHO/T TTO-
CBSIIICHO HEMaJIO padOT YUEHBIX pa3HbIX Ha-

yuHbIX HampasieHuil [1-7]. Tem He meHee,
HE0OXOMMbI IPUHLIUIINATIBHO HOBBIE Hay4-
Hble ToAxoAbl K u3yueHutro CM, B mepByto
oyepeqb CBA3aHHBIE C BBIIBIECHUEM IIPO-
CTPAHCTBEHHOHN audQepeHunanum Kadyect-
Ba CM peruoHoB. YcreniHasi v npaBujibHast
orieHka kadectBa CM MoOXeT crocoOCTBO-
BaThb YCKOPEHHOW peasin3allud peruoHalb-
HOM TMOJUTHUKH C HAUMEHBLIUMHU 3KOHOMHU-
YECKUMH, COLMAJIbHBIMU U 3KOJIOTUYECKU-
MU TOTEpSMHU JJIs1 001IecTBa U SIKOHOMHUKH
CEeJIbCKUX HACEJICHHBIX ITyHKTOB.

B cBsi3u co BceM BbIlIE CKAa3aHHBIM He-
00xomuMo (HopMUpOBaHME HAYYHO-METOIH-
YECKHUX OCHOB OIIEHKHU M YIIpaBJIEHUS Kaue-
ctBoM CM.

HcxonuplM B TPOBEACHHOM aBTOPAMHU
UCCJIEJIOBAHUN SBIISIETCS TMOHSITHIHO-KaTe-
rOpHaJIbHBIN anmapar. AHalIu3 KaTeropui
«TEPPUTOPUS», KKAYECTBOY, «KAYECTBO JKU3-
HU» U «MapKETUHT TEPPUTOPHID MO3BOIMI
c(hopMyIIupoBaTh CBOE OIpeieNICHHE TOHATHS
«Ka4eCTBO TEPPUTOPUI»: 3TO COBOKYITHOCTh
XapaKTePUCTUK KOMIIOHEHTOB TEPPUTOPHH,
KOTOpbIE JIEMOHCTPUPYIOT €€ CIIOCOOHOCTh
BBITNOJHATH IpUCYyIINe e GyHKIUHU 1 obec-
MeYnBaTh yCTOWYUBOCTH (cOamaHCHpOBaH-
HOCTb) pa3BuTHs. JlaHHOe ompeaeneHue
YUUTBHIBAET CIOKHOCTh XapaKTepa TEPPUTO-
pUHU, MHOXXECTBEHHOCTH BBITIOJHSAEMBIX €I0
(GYHKIMI U Ba)KHOCTh JBUKEHHS Ha IyTH K
00ecIevyeHnI0 yCTOMUMBOCTH Pa3BUTHSL.

Hcnonpsizyemblit TepMuH «kauecTBo CM»
OasupyeTcsi Ha XapaKTEPUCTHKE «KayecTBa
tepputopun» U «CMy». CM ¢ Touku 3peHwust
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HKOHOMHUKO-Teorpaduieckoro noaxona (B as-
TOPCKOM TPAKTOBKE) — 3TO TEPPUTOPHS C MaJIO
M3MEHEHHOM NPUPOIHON cpenoit u npeodia-
JTAHUEM CEJIbCKOTO XO3SICTBA Cpein APYTux
BUJI0B SKOHOMHYECKON 1€ TETbHOCTH.
Pa3zpaGoranHasi aBTOpaMu METOIOJIOTHUS
OLIEHKU KauecTBa TEPPUTOPHUU CTPOHUTCS Ha
CHCTEMHOM, TEPPUTOPHAIBLHOM U THIIOJNO-
TMYECKOM MOAXO/aX, IO/Apa3yMeBaroInX
OLIEHKY Ka4yeCcTBa BCEX €€ KOMIIOHEHTOB (Te-
orpauyeckas cpena, HaceJaeHue, IPOU3BOA-
CTBEHHas (3KoHOMMUecKasi) cepa), hopmu-
pOBaHUE PA3IMYHBIX THUIIOB [0 Kaue€CTBY M
MOJTOTOBKY 0a3bl JJIsl yNpaBJIEHUs] KauecT-
BOM TEPPHUTOPUH, KOTOPOE OPUEHTUPOBAHO
Ha o0ecrnieueHue ee ycTonunBocTu (puc. 1).
CoueTaHue BceX KOMIOHEHTOB TEPPHUTO-
PHUH ONIPEAENsieT OCHOBHbBIE COIUAIBHO-IKO-
HOMHUYECKHE XapaKTePUCTUKU e€ KauecTBa.
Takum ob6paszom, popmupyercss 0coObIi THIT

KayecTBa TEPPUTOPUH CO CBOMCTBEHHBIMHU
€My Npu3HaKaMu Teorpapuyeckoi Cpepl,
HACEJIEHUs] U MPOM3BOICTBEHHON (3KOHOMHU-
4yeckoi) cepbl, KOTOPbIE BBIOIHAIOT (yHK-
IIH, KOTOpbIE 00ECTEYMBAIOT YCTOMYMBOCTD
Pa3BUTHS TEPPUTOPHH UEpPe3 YIIPABICHUE €IO.

Tunonoruszanus TeppuUTOpUi pazaIMuHO-
T'O paHra no3BOJISIET BBLACIUTH 0COOBIE THUITBI
¢ yudetoM TpeOoBaHuil i 3(deKTuBHON
opranuzaiuu ynpasinenus. [Ipu stom 00b-
€KTOM YTIPaBJICHHUs CTAHOBHUTCS OTIEIIbHBIN
TUI TEPPUTOPUU TIO KAYECTBY, & CyOBEKTOM
— CHUCTEeMa OpraHoOB rOCYIapCTBEHHOM Biac-
TH pPailOHHOTO, 00JacTHOrO U (penepanbHO-
ro yposHe#i [8]. UMenHo Gnaronapsi Takomy
HOAXO/1Y, MOTYT OBITh JJOCTUTHYTHI HanOoOIEEe
3HAUYMMBIE C MO3UIMKA COIUATBHO-IKOHOMHU-
4yecKoi reorpaduu pe3ynbTarhl yrpaBaeHUs,
a UMEHHO, o0ecleyeHHne YCTOMYMBOCTH B
Pa3BUTHU TEPPUTOPHUH.

Obecneyenue ycToOHYHBOCTH

YnpasiieHne Ka4ecTBOM TepPHTOPHH

®DopMupoBaHHE THIIOB TEPPUTOPHHI
10 Ka4eCTBY

OleHKa Ka4ecTBA TEPPUTOPHU:
— reorpa)UuecKoii cpebl
— HaceJIeHUs
— IIPOU3BOICTBEHHOM (3KOHOMHUYECKOM)

chepsr

Puc. 1. MeToo10rus OLEHKU KauecTBa TEPPUTOPUI

Mertononorus oueHku kadectsa CM
OCHOBBIBAETCSl HA METO/I0JIOTUU OLIEHKH Ka-
YecTBa TEPPUTOPUU U YUUTHIBAET CIIEAYIO-
e MOMEHTHI. [eorpaduueckas cpena, kKak
CTPYKTYPHBI KOMIIOHEHT (B Oosblel cre-
IIEHU MPUPOJIHASL COCTABIIAIONIAs), [10 CPaB-
HEHHUIO0 ¢ roposoMm urpaetr B CM Oosnbliyto
poib. OT He€ 3aBUCHUT JIPYTOM CTPYKTYPHBIN
KOMITOHEHT — NPOU3BOJCTBEHHAs! (3KOHOMU-
yeckasi) cdepa, re OCHOBHOW Marepuasb-
HOM OTpacipl0 SIBIISIETCA CEIbCKOE XO3sii-
cTBO. Takoil cTpykTypHbIi KOMIIOHEHT CM,
KaK HaceJIeHHe, TaKXKe UMEET CBOM 0COOEH-
HOCTH: HHU3Kasl YMCIEHHOCTb, HApyLIECHHas

BO3pAcTHast CTPyKTypa (mpeobiiajaHue JInIil
cTaplle TpyJ0CIocoOHOro Bo3pacrta), bojuee
HU3KHUI ypOoBEHb 00pa30BAHHOCTHU U MaTEpU-
aJIbHOIO OJaromnoIy4us.

KomrmuiekcHbIM  (pakTOpOM, OKa3bIBaro-
oM BJIIMAHHUEC Ha Ka4€CTBO CM, SABJISICTCA
YPOBEHb YpOaHU3HUPOBAHHOCTH TEPPUTOPHH,
KOTOPBI B3aMMOCBSI3aH C TUIIOM TE€PPHUTO-
pUli IO KayecTBY M JIOJDKEH YYUTBHIBATBHCS
IIPU OLIEHKE U yrpaBieHuH kauecTBoM CM.

ABTOpaMu 000CHOBBIBAETCS BPEMEHHAs
U MPOCTPAHCTBEHHAsl B3aMMOCBS3b YpOaHU-
3aiuu U kadectBa CM u B paMKax OTHAEIb-
HOTO peruoHa (001acTu) BeieseTcs 4 Tuna
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aJIMMHHUCTPATUBHO-TEPPUTOPUAIILHBIX €11~
Hull (ATE): npuropoiHsiii, TpaaULMOHHO
CeJIbCKUH, onynepudepuitHHbIi U nepude-
puiiHbIi (puc. 2).

Bcee ATE npueopoonozo muna CM pac-
MOJIaraloTCsl BOKPYI PErHoHaNIbHOro (00-
JACTHOI0) LEHTpa. 37eCh OTMEYaeTrcs Io-
BBIIIEHHAs [JIOTHOCTh HACEJIEHUS, BBICOKAs
aBTOMOOMJIM3AIIMS U BHICOKAs INIOTHOCTD J10-
por. PacnionoskeHnue B 30He AByX4acOBOM J10-
CTYITHOCTH TEPPUTOPHAIIBHOTO LIEHTPA JAt0T

BO3MOYKHOCTb CEJIbCKUM JKUTEJSIM pPailOHOB
3TOr0 THUIA MCIOJIb30BaTh TOPOACKYIO CO-
UaJbHYI0 MH(pacTpyKTypy M padoTarh B
ropoze. CenbCKkoe HACEICHHE IPUTOPOJOB
OTJINYAETCS OTHOCHUTEIBHO OJaronpusTHON
neMorpaguueckoi CTPyKTYpOH, MOBBIIIEH-
HOU colMaIbHON U NpoQecCHOHATEHONW MO-
OMIIBHOCTBIO. BO3MOXKHOCTB TpPYIOYyCTpOii-
CTBa B ropojiax BBUJly UX IOCTYITHOCTH CHHU-
KaeT ypoBeHb 0e3pabOoTHIIbI CPesiu CEIbCKO-
IO HaCeJICHUSI.

Ioctyp6anu-

3MpOBaHHast
craaus

IMo3nueypbanu-
3UpOBaHHASA
crajus

IIpuropoanelii THI

VYpoBeHb ypOaHU3UPOBAHHOCTH

TpaauuuOHHO celbCKU

Cpenne- Panne- TIpuponnas
TpaJULHOHHO-
ypOaHu3Hpo- TOpOACKast
cenbCcKast
BaHHas CTaaUs cTanust
cTanust
Iepudepuii-
IMoaynepudepuitHH b1 HBbIi{
l

Tur cenbckoit MECTHOCTH TIO Ka4eCTBY

Puc. 2. B3anmocBsi3b ypoBHS ypOaHU3UPOBAaHHOCTH 1 KauecTBa CM
Ha pa3HbIX UCTOPUUYECKUX CTAAUAX

Tpaouyuonno cenvckuu mun CM BKIIIO-
yaeT ATE, nns KOTOphIX XapaKTepHO clie-
JyIolllee: IJIOTHOCTb CEJIbCKOIO HACENEHUS
puUMepHO B 1,5 pasa BellIe cpeiHel 1o pe-
rUOHY (00JaCTH), YUCIIEHHO 3/1eCh Mpeoba-
JAl0T CPEAHME U MEJKUE IOCEJICHUs, CeTh
TOPOJICKUX IMMOCEJIEHUN pa3pexeHa. B nenom
xe 3t1oT Tun ATE umeer nokasarenu kaye-
ctBa CM Ha ypoBHE CpeIHUX II0 PErHOHY
(obmactn).

THonynepugheputinori mun CM  BKITIO-
yaeT ATE ¢ xauectBom CM Huxke cpegHero
IIPU CpEHEN U HIKE cpeiHel ypOaHu3upo-
BaHHOCTU. CpenneypbanusupoBannusie ATE
— 3T0, KaK IPaBujIo, ropoja ¢ NOAYUHEHHBI-
MU UM TEPPUTOPHUSIMH, C MAJIOYHCICHHBIM
CEJIbCKUM HaceJIEHuEeM, KOTOPOE MPOKUBAET
B HEOOJBIINX «YMHUPAMOIINX» HACCICHHBIX
nmyHKTaX. KadecTBeHHBIC XapaKTePUCTHKU
CM paiioHOB HMKE CPEIHETO 00YCIIOBIEHBI
TEM, YTO 3HAUUTEJIbHAs 4acTh HACEJIEHHBIX
IIyHKTOB y/AaJieHa Ha 0OJbIIOE pacCTOSHUE
OT PeruoHAILHOTO (001acTHOTO) meHTpa. K

TOMY JK€ 3/IeCh €1a00 pa3BHUTa CETh aBTOMO-
por ¢ TBepIbIM MOKphITHEM. Bce 3To yxyn-
[IaeT Ka4eCTBO JKU3HU CEIHCKOTO Hacele-
HUSL.

Iepugepuiinviti mun CM Bxmodaetr ATE
C HU3KHM YPOBHEM ypOaHHW3UPOBAaHHOCTH U
HU3KUM KadecTBoM CM. DTOT MasiouucieH-
Heli Tun ATE pacnosnoxeH BHE 30HBI He-
MIOCPENCTBEHHOTO BIMAHUS ToponoB. CeTb
CEJIbCKUX TIOCETICHUN XapaKTepu3yeTcs pas-
PEKEHHOCTBIO U METIKOCEIBHOCThIO. TpaHc-
NOpPTHAsE CeTh TPAKTHYECKH HEpa3BHUTA:
00JIbIII0E KOJTMYECTBO HACEICHHBIX ITYHKTOB
HE UMeeT KPYIJIOTOAMYHOTO TPAHCIOPTHOTO
COOOIIeHHUS 10 aBTOMOOMIIBHBIM JIOPOTaM; B
3MMHEE BpeMs MPOEe3/l OCYIIECTBISETCS MO
3MMHUKaM, B JIETHEE — 110 peKaM W/WIIN Ke-
JIE3HOM AOopore.

Jns  moBwimenuss  3ddexkruBHOCTH
ynpasieHus kadectBoM CM u obecnieueHus
TEM caMbIM €€ cOaJaHCHPOBAHHOTO Pa3BH-
TUS ABTOpPAaMHU MPEJIaraloTCsl CIETYIOLIHe
pPEKOMEHJAIMK: TPUMEHEHHE TEePPUTOPH-
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aNbHO-TU(PPEepeHIIMPOBAHHOTO TMOAX0Aa K
ynpasieHuo kadectBoM CM; moBbllieHne
MHBECTULIMOHHON MNpuBiekareabHoctn CM
B ATE; cokpamieHue couuaabHO-IKOHOMM-
YEeCKOT0 pa3pbiBa MEXly palloHaMu niepude-
puitHOTrO M puropoaHoro Tunos CM.

IlepBass pexomMeHpanus CBs3aHa C TEM,
4yTO pazpadaTbiBaeMble U TPUMEHSEMbIE B
HacTosiiee Bpems (enepalbHble U Pervo-
HaJIbHBIE IIPOrPAMMBI 110 YIY4YLIEHUIO CO-
LAAJIBHO-D)KOHOMUYECKOIO0 COCTOSIHUS COOT-
BETCTBYIOIIUX TEPPUTOPHAIBHBIX OOBEKTOB
HE YYHUTHIBAIOT TeppUTOpUATIbHO-TU(e-
PEHLUPOBAHHBIN MOAXO U IIO3TOMY HE CIIO-
COOCTBYIOT JOCTH)KEHHIO IOCTaBJICHHBIX
uesneit u 3agad. [Ipuannoit HeaddexTuBHOTO
TrOCYapCTBEHHOTI'O YIIPABIICHUS ABIISCTCS HE
TOJBKO WTHOPHPOBAaHUE Teorpaduieckoro
MOJIOKEHUSI OOBEKTa YIPaBJICHUS, HO U €ro
MIPUPOAHO-ECTECTBEHHBIX ~ 0COOEHHOCTEIA.
XoTs, KaK M3BECTHO, UMEHHO IPUPOIHBIE
YCIIOBUS OMPENENSIOT 0COOEHHOCTH (hopMu-
POBaHUS HACEJECHUS U 3KOHOMMKH JHOOOro
TEPPUTOPUATBHOTO OOBEKTA.

[TpumeHenue TeppUTOpUATBHO-TUPPE-
PEHLIMPOBAHHOIO IOJXO0AA, CIIOCOOCTBYIO-
IETO BBIAETICHUIO 0COOEHHOCTEH TOro Miu
nHoro tuna CM, B TOM 4ncie NpeuMyLIeCTB
U HEJAOCTaTKOB, MOXET MOMOuYb B (hopmu-
pOBaHUU YETKUX HAIpPABICHUNM IOBBILLIE-
HUs YPOBHS WHBECTULMOHHOW IIPUBIICKA-
tenbHOcTH  ATE. Ilog uHBecTULIMOHHON
npusiekarenbHocTel0  ATE  moHnmmaercs
COBOKYIHOCTb IPEUMYIIECTB, BO3MOXKHO-
CTeH U OTINYUTEIbHBIX 0co0beHHocTel ATE,
CBA3aHHBIX C pPa3BUTUEM €€ TEPPUTOPUHU.
[loBbIlIEHNE YPOBHS WHBECTULMOHHOM IpU-
BiekarenbHocTd ATE mo3Bonut obecreuuTsb
pPEe3yIAbTaTUBHOCTh  BIIOKEHHUS  JIECHEKHBIX
cpencTB (enepabHOrO, PErHOHAIBHOTO U
MYHUIMIIAIEHOTO OIO/KETOB B pazButre CM.

Peanusanus BbIlIE H3JIOKEHHBIX PEKO-
MEHJIallUK ITO3BOJIUT BBIIIOJIHUTH TPETBIO —
COKPaTUTh COLUATIbHO-DKOHOMUUYECKUH pa3-
pPBIB MEXIy paiioHaMu nepupepuitHoro u
npuropogHoro TunoB CM. EE BeinosnHeHne
MOXET 00eCleuynuTh yCTOMYMBOE COIMAIIb-

HO-3KOHOMMUeckoe pazButue ATE, oTHOCs-
muxcsd K nepudepuitHomy u nonynepude-
PUHHOMY THIIAM.

Jlia noseleHus kadectsa CM pasnuy-
HbIX THIIOB ATE HeoOXxoauMo nmpuMeHeHue
aIMUHHUCTPATUBHBIX, JKOHOMUYECKUX U CO-
LMaJIbHBIX METOJIOB YIPABIEHUS, KOTOpPbIE
MO3BOJISIIOT B TIOJIHOM OObEME BBIMOJIHSTH
¢ynkuuy ynpasineHus. [maBHOM (dopmoit
aIMUHHUCTPATUBHBIX METONOB YIPAaBICHUS
kauecTBoM CM sBisieTCsl COBEPLIEHCTBOBA-
HHUE 3aKoHoaaresnbHOW Oa3bl. KommuecTBo
U Ka4eCTBO aJIMUHUCTPATUBHBIX MEp OIpe-
JIENISIeTCS B COOTBETCTBUU C KayKIbIM BbIJIE-
JeHHbIM THIIOM KayectBa CM. HawuOGonee
CYLIECTBEHHOE BMEIIATEIBCTBO CO CTOPOHBI
BJIACTH HEOOXOIMMO B MoiymnepudepuitHoM
u nepudepuitnom tunax CM, HauMeHbIIee
— B IPUTOPOAHOM.

Ha6op sxoHOMHUYECKHX METOIOB I0JIKEH
OIPEAEIATCS B COOTBETCTBUM C KOHKPETHO
CIIOKMBILIEHCS CUTyallUed B KakKIOM THUIIE
CM 1o ee Ka4ecTBY U IO BCEM KOMIIOHEH-
TaMm, TJIaBHBIM 00pa3oM B MPOM3BOCTBEH-
HOU (3KOHOMMUecKOH) chepe. OCHOBHBIMU
MepaMH, KOTOpbIe CIIOCOOHBI YIIyUIIUTh T10-
noxenne ATE, no MHEHMIO aBTOPOB, SIBIIS-
I0TCS: YBEJIMYEHHUE TOCYapCTBEHHBIX 3aKa-
30B 10 IPOU3BOJICTBY OIPENEIEHHBIX BUIOB
TOBAapOB M OpraHU3alMsl UX pPBIHKA COBITA.
JlaHHBIE MEpBI MOTYT INPUBECTU K POCTY
IIPOM3BOZICTBA, YBEJIWYEHHUIO KOJIMYECTBA
pabounx mect u Jp. Takxke HEOOXOAUMO OT-
METHUTh BaXXHOCTh (DOPMHUPOBAHUS CPETHETO
U Majnoro 6uszHeca. s 3TOro HE0OXOIUMO
IIPUMEHEHNE HAJIOTOBBIX JIBIOT U JILFOTHOTO
KpEIUTOBAHMSI.

ConuasnbHble METOABI YIPABICHUS Ka-
yecTBOM CM KacaroTcsi B OCHOBHOM COBEpP-
IIICHCTBOBAHUS HACEJIEHUs, KAK KOMIIOHEHTA
CM wu couunanbHOM MHOPACTPYKTYPHI B CO-
ctaBe reorpaduueckoit cpeapl. OCHOBHOM
COLIMAJIBHOW MEPOM BO BCEX paliOHax sBIIs-
ercst npusnedeHue B CM momonexu, myTem,
HalpuMep, NPEIOCTaBICHHS MOJIOZBIM CIIe-
uanucTaM, npuexasmum B CM, sxuibs, Me-
cTa paboThl, MaTepUaIbHBIX KOMIICHCAIUI.
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YIK 330.133.2

noAXoAbl U METOAbI OHEHKHN CTOUMOCTHU BU3HECA
B COBPEMEHHBIX YCJIOBUAX

Crposckuii B. E., Cumonsn A. X.

B crarbe paccMaTpuBaeTCs MOIXOJIBI K OIIEHKE CTOMMOCTH KOMITAaHHH, 0a3UPYIOIIHeCs Ha BYX IPYyIIax IMPHHIIAIIOB: OCHO-
BaHHBIE HA TIOHATHH (JAaKTOPOB MPOU3BOJICTBA, KOTOPbIE TEHEPUPYIOT JIOXO/, ¥ OCHOBAHHbIE HA MOBEJICHUH PHIHKA, a TAKIKE
METOJIbI PacyeTa OLEHKH CTOMMOCTH B paAMKaX Ka)0T0 M3 JOXO0B.

Knrouesvie cnosa: busnec; oyenxa, nooxoosl;, Memoovl pacuemad, evloop.

OmHUM U3 CTIOCOOOB KOHTPOJIS MEHEIKMEH-
Ta KOMIIAaHHMH COOCTBEHHHUKOM OW3HEca, IpH
YCIIOBHH, YTO KOMIAHWsI, 32 KOTOPOI OCYIIeCTB-
JSIOT KOHTPOJIb, HE KOTHUpyeTcs Ha (OHIIOBON
OupiKe, SBIAETCS MMOCTOSTHHASI OIICHKAa OWM3Heca,
oTpaxkaromas 3pGEeKTUBHOCTD YIIPABICHUS KOM-
MaHUeH BBICIIM PyKoBOICTBOM. OTEHKA CTOH-
MOCTH UTPaeT TaKkke BAKHYIO POJIb TIPH MTOKYTI-
K€ WJIH TIPOJIaXKe aKTHBA WM APYTOTO TpPEIMETa,
MIPEJICTABIIAIONIETO [IEHHOCTh, KOTOPYI0 MOXKHO
OIIEHUTh W CGHOPMHUPOBATH B IOCIEIAYIONIYIO
LIEHY MOKYITKH WJIH TIPOJIaXKH TAHHOTO TOBapa.

Br1aenstoT 1Be TpyITBI MPUHIIUMIIOB, CITY)Ka-
IIMX OCHOBOW OIICHKH OM3Heca:

— OCHOBaHHbBIC Ha TIOHATHH (HaKTOPOB ITPOU3-
BOJICTBa, KOTOPbIE TE€HEPUPYIOT JIOXOJ] MPEAIpH-
SITUS;

— OCHOBaHHBIE HA MTOBEJICHNH PHIHKA.

B poccutiickoif u 3apyOexHOW MpaKTHKe, a
TaK)Ke B COOTBETCTBHH CO CTAHAAPTAMH OIEHKH

BBIJICJISIOT TPU MOJX0AA K OINPEICICHUIO CTOU-
MocTH Om3Heca (puc. 1): 3ampamnviit, cpaghu-
meibHbIll U 00X00HbIIL, 0A3UPYIOIIHECs Ha Tep-
BOW rpymre npuHIUnoB. CTOUT OTMETHTb, YTO
B TIOCJIC/THEE BPEMS HAPSLY C TPAJAUIUOHHBIMU
MOAXOJIAMH B OTCUCCTBEHHON TEOPUH U MPAKTHU-
K€ HAYMHACT aKTHMBHO PUMEHSITHCSI HOBBIW TIOJI-
X0 — onyuonnuwslil [2].

[TprMeHeHne TOTo WK HHOTO TTOJIX0/Ia OTIpe-
JIENSICTCS OLICHIIMKOM HCXOJIS U3 TIeTH OIICHKH,
TEXHUYCCKUX WIH (PHHAHCOBBIX OCOOCHHOCTEH
00BeKTa OIEHKH W Mpodux ¢akTtopoB. B mme-
AJbHOM BapHaHTE PE3yJIbTaTh, OJYYCHHBIC MPH
UCIIOJIb30BAHUH PA3TIMYHBIX MTOIXOI0B, JOJKHBI
COBIIAJIaTh, HO 4Yallle BCEr0 OHU Pa3IUYAOTCS
KapJIMHAIBHO, YTO OOBSICHSETCS, BO-TIEPBHIX, OT-
CYTCTBHEM PLIHOYHBIX MEXaHU3MOB B Cpelie, I7Ie
(YHKITMOHUPYET KOMITAHHSI, BO-BTOPBIX, HEd(-
(EKTHBHOCTBIO MCIOIB30BAHUS MEHEIKMEHTOM
KOMITAHUU UMEIOIIUXCS PECYPCOB.

Ouenka OuszHeca

3ampammviii n00xo0.
[Tpennpustue oueHuBaeTcs
M0 CTOUMOCTH aKTHBOB
U 0053aTeNIbCTB

CpagrumenwsHwiti n00X00.
TpennpusiTie OLlEHUBACTCS
TI0 aHAJIoTaM

Jloxo0HbIll n00X00.
[Tpennpustue oueHuBaeTcs
€ TOYKHU 3pEHUS MTOTy4IEHHS

OyayIIero 10xoaa

Puc. 1. ITogxomasl K orieHKe OM3HECa

Kaxnpiii momxon sBIsS€TCS WHIWBUIYaAb-
HbIM M «COOTBETCTBYET OOINEHPHUHATHIM B Me-
KAYHApOIHOW mpakTuke ycioBusm» [3]. Ilpu
OIICHKE C MO3UIIUU 3amMpamuo2o nooxooa (oue-
HUBAIOTCS CYMMapHBIE 3aTparbl, HEOOXOIUMbIE
JUISL 3aMeleHns OM3Heca) OOBIYHO paccMaTpH-

BaIOT CTOMMOCTH MMEIOIIMXCS Ha OalaHce KOM-
naHuu akTUBOB. CpagHumenvbHulil no0X00 ole-
HHMBaeT Ou3Hec Mo oObekram-aHaioram. Oco-
OCHHOCTBIO CPaBHUTEIBHOTO TO/AX0/Ia K OIICH-
ke Ou3Heca SBISETCS OPHEHTAIlUsT HMTOTOBOM
BEJIMYMHBI CTOMMOCTH, C OJHOH CTOPOHBI — Ha
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PBIHOUHBIC IICHBI KYIUIH-TIPOJIAXH aKIWH, MPH-
HaJJIe)KANUX CXOAHBIM KOMITAHUSM, C APYrod
— Ha (PaKTUYECKH JIOCTUTHYTHIC KOMIAHHSIMH
¢unancosbie pesyasrarsl [4]. JaHHBIA MogXox
0coOcHHO (M (EeKTUBEH NPU HMEIOUICHCS WH-
(hopmariu 00 aHAJIOTUYHBIX U aJTbTEPHATUBHBIX
BHJaX OusHeca. /[0X00ubill n0OX00 paccMaTpu-
BaeT U OICHUBAET OM3HEC C TOUKU 3PCHUS OXKHU-
JaHus OyIyIIUX JOXOAOB U OICHHBAET CIIO0CO0-
HOCTh KOMIIAaHWH T€HEPUPOBaTh ATOT Joxo. [Ipu
WCIIOJIb30BAHUH JJAHHOTO MOIX0/Ia YUYUTHIBAIOTCS
TaKhe BaXKHBIE (PAKTOPBI, KaK IMPOJOIKUTEIIb-
HOCTb ITOJTyUCHUS 0)KHUJIAEMOT0 JIOX0/1a, CTCIICHb
pucka u Jp.

Jls onleHKku OW3HEeca HamOolee TpUueMiIeM
JIOXOAHBIN TT0JX01 [6], HO B OMPEICICHHBIX CITY-
YasiX 3aTPaTHBIA WM CPABHUTEIbHBINA TOIXOIBI
SIBIISIFOTCSL OoJiee TOYHBIMUA U 3(P(HEKTUBHBIMHU.
3ayacTyro pe3yabTaThl, MOIYYCHHBIC IPU HC-
IOJIb30BaHUH OJTHOTO M3 TIOAXO/I0B, IPOBEPSIOT-
Csl C TIOMOIIIBIO IPYTHX TTOIXOJIOB.

Kaxnplii U3 paccMarpuBaeMbIX TIOIXOJOB
MIPEIOIaraeT MCIOJIb30BAHUE HECKOJIBKHX Me-
TOJIOB pacyeTa CTOMMOCTH. TaK, Ipu 3ampamuom
n00xo0e MOTYT UCIIOJIb30BaThCsI JIBA METO/IA:

— Memoo CMOUMOCMU YUCMBIX AKMUBOS:
CTOMMOCTH KOMIIAaHUH OTIPEACISACTCSI PAa3HOCTHIO
CTOMMOCTH aKTHBOB M 0053aTeNIbCTB, KOTOpast
BBICTYIIA€T CBOETO poJia IICHOH €€ «TUIOTEeTUYe-
CKOH TpoJakn» Ha pbIHKE [7];

— Memoo JUKSUOAYUOHHOU CIOUMOCIU: CTO-
HMMOCTb KOMITAHUH OTIPEAEIISICTCS PA3HOCTBIO CTO-
MMOCTH aKTHBOB MPEANPHUITHS U 00S3aTEIBCTB C
YUYETOM 3aTpar Ha JIMKBHJIAINIO KOMITAHUH.

OneHKy CTOMMOCTH OW3Heca 3aTpaTHBIM
MIOJTXO/IOM TPUMEHSIFOT B OCHOBHOM B CIICAYIO-
IIUX CITydasx:

— OIICHKA BCEH KOMITaHUH;

— OIEHKA «MOJIONIBIX» KOMIIaHHUH, KOT/Ia HEeT
rH(MOpMAIHH O TPUOBLIAX WM 3aTPYTHEHO 000-
CHOBaHHWE MPOTHO3HBIX BEJIMYUH OYIYyIIUX MpPU-
ObLIeH (JICHEeXKHBIX MOTOKOB) U OTCYTCTBYET HMH-
(hopmarust Mo KOMITAaHUSM-aHAJIOTaM;

— NMUKBUJAIHS KOMIaHUA (METOJ JIMKBHIA-
LIMOHHOU CTOUMOCTH).

CMBICT cpasnumenbHo2o nooxo0d 3aKaroua-
eTcsl B BEIOOpE aHAIOTUYHBIX WM KOHKYPHUPYTO-
X GUPM 711 CPAaBHEHHS C OLEHUBAEMBIM OU3-
HecoM. [lpu oreHke OuW3HEca CpaBHHUTEIHHBIM
TOJTX0/IOM HCIIOJIb3YIOTCSI TPH METO/A:

— Memoo pulHKA Kanumaia: ONeHKY Om3Heca

MPOBOJISAT UCXO/IS U3 aHAJIM3a PHIHOYHBIX [IEH aK-
LM aHAJIOTUYHBIX KOMITAaHUN;

— Memoo cOenoK: OLEHKY OM3Heca MPOBOIAT
C yYeTOM IIeH Ha MPUOOpEeTEeHHe KOHTPOJIBHBIX
MAKEeTOB aKIUH MPEANPHUITHI-aHAIOTOB;

— MemoO ompaciesvlx Kodphuyuenmos:
CTOMMOCTh OH3HECa OIICHHUBAETCS OPHUEHTHPO-
BOYHO, MCXOJS1 U3 CTATUCTHKH KYTUTA-TIPOAAKH
AHAJIOTHYHBIX KOMITAHU.

[Ipu doxoonom nooxode wcnonb3yercs JiBa
METO/Ia pacyera.

Memoo kanumanuzayuu 0oxodos. Ctou-
MOCTh OM3HECa ompeensercs no Gopmyre:

S=JyC,

rae S— croumocts Ou3Heca, [| — moxox 3a rox,
C_ — craBKa KanuTaau3aluu.

Wudopmariust 0 J10X01e MOXKET ObITh B3si-
Ta M3 OTYCTHOCTU KOMITAHUH, HO OOJBIIHHCTBO
IKCIEPTOB PEKOMEHIYIOT TPU OICHKE JTaHHBIM
METOJIOM HCIIONB30BaTh MOKA3aTENd JOXO0Aa JI0
BBIUETA MOJOXOMAHOTO Hayiora. [[oTeHIaTbHbIH
MOKyTaTeah OU3Heca MPU MCUUCICHUH JO0XO/I0B
npuoOpeTacMoil KOMITAHHK OPHEHTHPYETCS Ha
TOT WX YPOBEHb, KOTOPBIH, MO BCEH BEPOSTHO-
cTH, OyJeT B MaKCHUMAJIbHOW CTEMEHHU MpUOIH-
JKEH K JI0XOJaM KOMITAaHHHM B TEUEHHE TEePBOTO
rojia rocie ee npuodperenus [5]. CraBka Kamu-
TANHU3AIUH ONPE/CISICTCS MyTeM ydeTa CTaBKH
MPOIIEHTA, PETHOHATBHOTO, OTPACIEBOTO, CTpa-
HOBOTO PHCKA U JIP., @ TAKXKE MOXKETAHUH 3aKa3-
YHKa OIEHKH M0 PeHTa0eIbHOCTH Ou3Heca.

Memoo Ouckonmuposanust OeHeICHbIX No-
moxo6. JI71si UCTIONL30BaHUS TAHHOTO METO/Ia He-
00X0IMMO MTPOTHO3UPOBAHHUE OYIYIIMX TOXOMOB
KOMITAHUHU U JTUCKOHTHPOBAHUE B COOTBETCTBUU
¢ TpeOyeMoil MHBECTOPOM CTaBKOH IHMCKOHTA.
OmHUM W3 TIaBHBIX MApaMETPOB IMPU HCIOJNb-
30BaHHM JAHHOTO METOJA SIBJISAETCS CTaBKa JIu-
CKOHTa, KOTOpast MOXKET BBIYHCISITHCS CICAYIO-
[IMMH METOIaMU:

— NMpUPAaBHUBAHHE CTABKH HUCKOHTA CTAaBKE
pedunancuposanust LleHTpanbpHOro 6aHka,

— HAXOXKICHUE CTABKU TUCKOHTA MyTeM 00b-
eIMHECHNUS BBIIIIEHA3BAHHBIX CITOCOOOB ¢ Ha0aB-
KO¥l 32 pa3In4HOrO POJa PUCKH.

HawuGonee mnpuBiekarebHbIM METOIOM OII-
pelenieHns CTaBKU JIMCKOHTA SIBJISETCS TPETHH,
KOTOPBIM TIO3BOJISIET YYHUTHIBATH OE3PHCKOBYIO
CTaBKy J0XO/a, TOXKEJTaHUsI HHBECTOPOB U [10-
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NOJIHUTCJIIbHBIC PHUCKU. MCTOI[ AUCKOHTHUPOBA-

HUsA ACHCXKHBIX ITOTOKOB BI:I6I/IpaeTC$I B OCHOB-
HOM B TOM CJIy4dae, KOrla AOXOAbl NPCANPUATHA K

BO BPEMCHHOM MPOMCIKYTKEC PA3JIMYHBI U KOJIC-

OJroTCs B OOJIBIIIOM MHTEPBAJIE.

Henocratku W mpeMMyIIecTBa ITOIXOIOB
olieHKe Ou3Heca, Oazupyroluecs: Ha MEepBOR

rpymnmne TPUHIXIOB, OTPa)KeHbI B Ta0M. 1.

Tabnuya 1

OcHoBHBIE npeumyuecrsa U HEI0CTATKH MMOAX0/10B K OLIEHKe ou3Heca

ITomgxon IIpenmymiecta Henocrarku
3arparHblii [Ipocrora B pacuetax OtcyTcTBYeT HHPOPMALHS O KOHEYHOM
I10/1X0/1 Vcnonp3oBaHue TOYHOW HHPOPMALN (MHAHCOBOM pe3ynbTaTe KOMITaHHH,
0 COCTOSIHUM aKTHBOB KOMIIAaHUU HE YUHUTHIBACTCSl CHHEpreTHYecKuit adpdexr
He TpeGyeTc;I IIPOrHO3UPOBAHUE JAHHBIX CTOMMOCTH KOMITaHHWH, ITOJTyUYCHHYIO 3aTPAaTHLIM
HOﬂTBCp)K)IeHI/Ie PaCUYETHBIX JaHHBIX moaAX0a0M, HCO6X0}1MMO IMOCTOAHHO NEPECUUTHIBATD,
o(uIMaTBHBEIMU JOKYMEHTaMH, TaK Kak HH(GOPMAIHs U3 BHELIHEH Cpe/ibl MOCTOSHHO
HaXOIAIAMUCS OOHOBJISIETCS, U OLIEHKA CTAHOBHUTCS HEaKTyalbHOU
B CBOOOJTHOM JOCTYIIE O11eHKa aKTUBOB KOMITAHUH MOXKET
HE COOTBETCTBOBATH PEATILHOM PHIHOYHOI CTOMMOCTH
CpaBHHUTENBHBIN | Pe3ynbTars! OLeHKH IPHOINIKEHE TpebyeT BIOXXSHUH KPYITHBIX JEHEKHBIX CPE/ICTB
MOAXON K peasbHbIM, ecii nHpopManus noydeHa | He addexrusen npu orcyrcTBun nHGOpMAIn
0T KOMIIaHUH-aHAJIOTOB 0 KyIlIe-IpoJiake KOMIIaHUH-aHaJI0roB
Hcnonb3oBanue MaTeMaTHYECKOTo Tpyroemkwuii mponecc norydeHus HHPOpMaIH
MOZICTUPOBAHUS U METOJOB CTATUCTUKH 110 KOMIIAHUAM-aHaJI0raM
He yunrsiBaercs napopMmanus
0 TIPOTHO3HOH NMPUOBIIH
JloxonHbIi IIpocrora B pacuerax Bonbias BEposITHOCTb HETOYHOCTH ITPOTHO30B
MIOAXOJ YduTBIBaeT NMPOTHO3HBIH 10X0A KoMnaHuu | OTCyTCTByeT 0OBEKTHBHOCTH B BEIOOPE

Bropast rpynma npuHLMIOB CIIyKHT OCHO-
BOM MOAXOJa ONpeaesieHHs CTOMMOCTH On3Heca
ITyTEM €XKeJIHEBHOTO MOHUTOPHHTA €€ KalTUTaJIN-
3alliH, T. €. IPOU3BEACHUS aKIUil KOMIIAHUHU Ha

Tlo3BomsieT 6onee peaqbHO OLEHUBATH
CTOMMOCTbH KOMITaHHH,

THOKO PacCUNTHIBAs CTABKY AMCKOHTA
YYUThIBa€T KOHKPETHBIN M OTpaHUUYEHHBIN
MEepHOJ] BPEMEHI

PBIHOYHYIO CTOUMOCTD aKIIUU, YTO XapaKTCPU3y-

€T peaJIbHyI0 CTOMMOCTh KOMITAHUH Ha phIHKE. B
HaCTOsIIee BpeMs psAJl KOMIIAHUH YK€ KOTHPY-

CTaBKM KalUTAIU3ALMU U CTAaBKH JIUCKOHTA
Orerka TpeOyeT MHOTO BpEMEHU
M HOCHT IPOTHO3HBII XapakTep

eTCsl Ha POCCUHCKON M 3apyOeskHON (hOHI0BOM
Ouprke, a MHOTME KOMIIAaHUH 3a/lyMbIBAalOTCS HAJl
BBIXOJIOM Ha OMPIKY, UTO JeJIaeT aKTyaJbHbBIM BO-
MIPOC YNpaBJICHUS KaluTaau3auel KOMIaHUH.

CpaBHCHI/IC IOAXO0J0B K OIICHKE CTOMMOCTHU

KOMITaHHHU, 63.31/IpyIOH_II/IXC$I Ha pa3HbIX NPUHIIU-
max OI€HKH, BBIIIOJTHCHO B Tabm. 2.

Tabnuya 2

CpaBHel-me NOIX0A0B K OLICHKE CTOUMOCTH

IIpuHIun oneHKn
CTOMMOCTH

IIpeumymecrna

Henocrarku

[Tonxonpl, IIpocrora B pacuerax OTnnuue peasbHOM CTOMMOCTH OT OLIEHOYHOU

OCHOBaHHBIE INoaTBepskaeHNE PacUETHBIX JAHHBIX CyOBEKTHBHOCTD OLEHKU

Ha MOHITHH ouIManeEHBIMU JOKYMEHTAMH, HaXOMAIIMHUCs | Bo3MoxHBI rpy0eiiiye HapyImeHus

(axTopoB B CBOOOTHOM JOCTYyIIE B OLICHKE (HapUMep, OLICHKa 00aHKPOTHBILIIXCS

MIPON3BOACTBA B GonpmmMHCTBE CITy4aeB yUUTHIBAIOT KOMITaHWH PeHTUHTOBBIMU ar€HTCTBAMM)
TIPOTHO3HBIN JTOXOJ IPEATPUSITUS

IMoxxomsl, Ipocrota B nony4yeHun HHPOPMALUN Bo3MokeH CIIeKyIsITHBHBIN XapakTep

OCHOBAHHBIC
Ha [10BEJICHUU
pBIHKA

W3 comocraBieHuss ciegyer, 4TO IpHuMe-
HEHUE TIOAXOJOB, OCHOBAaHHBIX Ha MOHITHH
(akTopoB MPOU3BOACTBA, NPHU

OTpakaeT peajbHy0 CTOUMOCTh KOMITAHUU
Ha 3aJlJaHHYIO JaTy

Peanuzyercst OCHOBHOM PUHIIUIT PHIHOYHOM

OKOHOMUKHU — 3aKOH CIIpOCa U NPEAJIONKECHU

OLICHKE CTO-

JBUKCHUS LICH

HMOCTHU 3a4aCTyYI0 HNPUBOAUT K HCIPABUJIb-
HOMY IIOHMUMAaHWUIO BBICHIUM PYKOBOJICTBOM
MCCTOHAXOXJACHWA KOMIIAHMMU Ha PBIHKE U,
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COOTBETCTBEHHO, HEBEPHOMY (OPMUPOBAHHMIO SIBJISICTCS KallMTalu3alusg KOMIIAHWUH, OTpaxa-
CTpPaTerM4eCKUX IEPCIEKTUB pasBUTHUSA. Ham- romas peaJbHYH PBIHOYHYKO CTOMMOCTB IIO-
Oonee 1enmecooOpa3HON Il WCIOIB30BAHUS — CICTHEH.
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YIK 338.23:332.142

OCOBEHHOCTH
CTPATEI'HYECKOI'O NO3NIIUOHUPOBAHMUSA PETUOHA
B KOHTEKCTE OCBOEHMUS
3AITACOB YIVIEBOJOPOJ0OB APKTUKH
HA IPUMEPE APXAHTI'EJbCKOM OBJIACTH

Berposa E. H., Ilmaasiesa U. B.

B cTatbe 060CHOBBIBAETCSI METOANIECKHUH TTOJIXOJ] K CTPATErnIeCKOMY MO3MIMOHMPOBAHHUIO PErMOHA Ha MaTepHanax Ap-
XaHTeJIbCKOI 001aCTH. ABTOPBI YTOUHSIIOT MOHSTHS CTPATErHYECKOr0 MO3UIIMOHUPOBAHYS M CTPATErNUeCKOro OTEHINala
pernona. PaccmarpuBaer oco6eHHOCTH (POPMUPOBAHUS M MICCIICIOBAHUS CTPATETHYECKOTO MOTEHIAIA ISl OCYIECTRIIe-
HUSI YCHEIIHOTO CTPAaTerHYecKoro IO3HIMOHNPOoBaHusl. B cTaThe npezicTasiena anpobanust aBTOPCKOil METOANKY Ha IpH-
Mepe ApXaHrelbCKOil 00JIacTH B yCIOBHAX ocBOoeHUs menbda Apkruky. CHopMyarpoBaHa MO3UIHS aBTOPOB B OTHOIIIE-

HUU CTPATCTUYCCKOTO Pa3BUTUSL AanHFeJ'ILCKOﬁ oOacTu.

Knrwuesvie cnosa: cmpameeuuecxuzi nomenyuail, cmpamecuieckoe no3UYUOHUposanue, d1emennibl cmpanmecuieckoco no-

menyuana; wenv@ Apkmuxu; pecypcel; pazgumue pecuond.

Crparernueckoe MO3UIMOHUPOBAHUE PETU-
OHAa SIBJISIETCSI OCHOBOHM ()OPMHUPOBAHUS CTpare-
MM PETMOHAJIBHOIO Pa3BUTHUS M 3aKJIIOYAETCS B
OIpeNieJIeHNN TEeKyIllel U 1eJIeBO MO3ULHU pe-
THOHA, Pa3HOCTb MEXy KOTOPBIMU OIpPEEIIseT
HaIpaBJIeHHUs €ro COLUaJIbHO-3KOHOMHUYECKOTO
pa3BUTHSL.

IIponecc crparernueckoro NO3ULUOHUPOBA-
HUSl pErMOHAa MOYKHO Pa3/IeiMUTh Ha CIeIyroIne
OCHOBHBIE JTarlbl:

1) ompeneneHue TEKyIIEeH MO3UIUN PETHO-
Ha Ha OCHOBE BIUSHUS (PAaKTOPOB BHYTPEHHEH U
BHEIIHEN Cpenbl;

2) NpHUHATHE PELIEHHUs] OTHOCUTENIBHO Iie-
JIEBOW IMO3UIMM PEroHa C YYeTOM IPUOPHUTET-
HBIX (paKTOPOB;

3) ompeneneHHe CTPaTErMueCcKoro BEKTopa,
00eCeurBaloIIero J0CTHKEHNE LENeBOH 03H-
LIMU pPEervoHa.

Uro kacaeTcsi mepBOro srama, TO K BHEUI-
HUM (paKTOpaM OTHOCATCSI U3MEHEHHS yCIOBUI
pa3BuTHA, TpaHCHOPMALUK CIOKHUBILEHCS Teo-
MOJIMTUYECKOH M T'€03KOHOMHUYECKON CHCTEMBI,
MIEPCIIEKTUBBI PAa3BUTUS MUPOBOW SKOHOMUKH U
skoHoMukH Pocculickoii ®@enepanuu, oxunae-
MbIe 00BEMBI JI0OBIUU U SKCIIOpTa HEPTH, HEPTE-
MPOAYKTOB M rasza u T. I., B T. Y. U IEPCIEKTUBBI
Pa3BUTHS OTIEIBHBIX TEPPUTOPUIA, B YACTHOCTH,
Apktuku. K BHyTpeHHMM (akropaMm crienyer
CTENEHb Pa3BUTHUS MOTEHLIMATA PETHMOHA, B JIaH-
HOM CIIy4ae CTPaTern4eckoro.

Peanuzamus BTOporo M TpEThEro JTaroB

3aBHCUT OT OCOOEHHOCTEH (enepanbHON U pe-
THOHAJIBHON TIOJIMTHKH, aKTUBHOCTH OpPTraHOB
PETHOHAILHOTO M MECTHOTO YIPAaBJICHUSI, a TaK-
e 3()(PEKTHBHOCTH 00ECHEUCHUS pea3aliu
CTpaTeruy, B KauecTBE KOTOPOH B CBOIO OYepe/b
BBICTYTIACT CTPATErMYECKUH MOTCHIMAJ PErHOHA.
Takum 00pa3oM, Mmporuece NO3UIHOHUPOBAHUSI 3a-
MbIkaercs (puc. 1).

CrenoBarenbHO, CTPATETHYECKOE ITO3UIIH-
OHUPOBAHUE SIBIISETCSI OJHOBPEMEHHO pPEaKIIu-
eil ¥ CpenCTBOM ajanTaluu K YCIOBHAM CPEJIbI
JUIsL CO3AaHusl OyQylIero peruoHa B KOHTEKCTE
BJIMSIHUSL 3TUX YCIIOBHH, a CTpaTeruuecKuil mo-
TEHLHXAN SIBISIETCS (PAKTOPOM CTPATETHUECKOTO
MO3ULUOHUPOBAHUS U YCJIOBUEM OOCCIICUCHHS
JOCTHKEHHS LeNIeH MO3ULIMOHUPOBAHUSI.

[lox crparerndeckuM MOTCHLIUAIOM PErHO-
Ha Oy/ieM NOHUMATh TOTEHIMAI X035 HCTBEHHOM
CHCTEMBI, COCTOSIIICH M3 MOACHCTEM (y4acTHU-
KOB) M B3aMMOOTHOIICHHH MEXAy HUMH, NPH
3TOM €r0 COACPKaHHE CIIEIYET YTOUHHTb.

B Hamem mnpeacTaBiIeHHM CTpaTerHueCKHA
MOTEHIMA PErHOHA MPEACTaBIsieT cOOOH CIIOXK-
HYIO CHCTEMY, KOTOPYIO CJIEAYET paccMaTpUBaTh
C MO3UIHU CTPYKTYPHOTO, aJMUHHCTPATUBHOTIO,
(YHKIHOHAIIBHOTO, COIAEPKATEIbHOTO U MPOAYK-
TOBOT'O [TOAXO/IOB.

C mo3uuuu CTPYKTYpHOTO TOAX0Ja, CTpaTe-
THYCCKUI TOTEHIMAI PEACTaBIsIeT CO00H cuc-
TEMY, COCTOSIIIYIO U3 sifipa U 00O0JIOYEK, B paM-
KaxX KOTOPBIX PEaJHM3yeTcsi BIHMSHUE (HaKTOPOB
BHEILIHEH Cpelibl, IPEACTABICHHBIX PA3THYHBIMU

Ne 1(33), 2014

63



MOACHCTEMaMH: 000JI0YKa MEPBOro BUAA B Ipe-
JeflaXx peruoHa U 000JI0uKa BTOPOTO BHJA - BHE
MpezesioB peruona (puc. 2).

SlapoMm cTparernvyeckoro MOTEHLUANa SB-
JSIeTCs.  PECYpPCHO-KOMIIETEHTHOCTHBIM MOTEH-

Ananms (pakTopoB
BHEILIHEW U BHYTpEHHEH

[UaJT XO3SIMCTBYIOIIUX CYOBEKTOB, BXOMASIINX B
KOMILJIEKC, paccMaTpUBaeMblii HAMH KaK COBO-
KYITHOCTh PECYpPCHOTO U KOMIIETEHTHOCTHOTO
MMOTEHIIMAIOB, U CIIOCOOBI UX aKTHBH3ALUH ISt
JIOCTHKCHHSI YCTOWYHMBBIX KOHKYPEHTHBIX MTPEH-

Cpenbl peruoHa

Onpenenenue

Crparerndeckuit
HOTEHLMAN PEerHoHa

OmnpeneneHue
CTpATernueckoro
HaIpaBJICHHUsI
pasBuTHS

TIEJIEBOU MO3UIINNA

peruona

Puc. 1. Hpouecc CTPaTeru4eCKOro nO3uIMOHUPOBaAHNA

MYIIIECTB Ha ME30- i MAaKpO- YPOBHSAX.
PecypcHblif moTeHIIMAT — COBOKYITHOCTD
KaJpOBBIX, MAaTePUAIFHBIX U HEMaTepHAIbHBIX,
WH()OPMAITMOHHBIX ¥ (DUHAHCOBBIX PECYPCOB,
HEOOXOAMMBIX IS OCTHKEHNUS TIeNeH.
KomneTeHTHOCTHBIN NOTEHIHAI — TOTEHLIH-
aJ TPYIIIBI PECYpCOB B OCYIIECTBICHNHU (PyHK-
[IHOHATHHOW JCATEIBHOCTH (MHHOBAIIMOHHOM,
WHBECTUIIMOHHOM, OpraHU3allMOHHOM, IpPOoU3-

BOJICTBEHHOH U JIp.), HEOOXOTUMBIH 1151 (HhOpMH-
pOBaHHS YCTOWYHMBBIX KOHKYPEHTHBIX MPEUMY-
IECTB.

O06om0uKy mepBoro BuAa — (paKTOPHI BHEIII-
HEel cpesibl, BIUSIIONUE HA COCTOSHHE W Pa3BU-
THE CTPATErMYECKOTO IMOTEHIMANA XO3SHCTBYIO-
HIUX CYOBEKTOB BHYTPH PETHOHA, MpeiaraeTcs
paccMarpuBaTh Kak, CTPYKTYPY pErHOHa, WH-
(hpacTpykTypy ero GyHKITHOHUPOBAHUS U CUCTE-

O060I109Ka BTOPOTO BHA:
CIIPOC U TIPEJIOKEHHUE,
pecypcHoe obecrieueHue,
OKOHOMHYECCKAs IMOJIMTHKA

O00109Ka IEPBOTO BHAA:
CTPYKTYpa 1 HH(PAacTpyKTypa
PeruoHa, CHCTeMa B3aUMOICHCTBHS
€r0 JIEMEHTOB

Snpo:
PECYpPCHO-KOMIIETEHTHOCTHBII
MOTEHIUAT

Puc. 2. CTpykTypHOE TpeicTaBIeHHE CTPATETHUECKOT0 MOTEHINaIa

peruoHa

MY B3aMMOOTHOIIICHUH MEXIy CYOBEKTaMH.

B xadectBe 000704KHM BTOPOTO BUA IMPE-
JlaraeTcsi paccMarpuBaTh clienyronpe (GpakTopbl
BJIMSIHUSI BHEIIIHEH cpenbl: GakTop pecypcHOro
oOecrieueHus] (DYHKIIMOHUPOBAHUSI M PA3BUTHSI

peruoHa; (hakTop M3MEHEHHUS CIpoca U MPeyIo-
JKCHUSI, BIUSTHUE (PAKTOPOB MAKPOOKPYKEHUSI, B
TOM YHCJIE U PKOHOMUYECKasl MOJINTHKA.

Kpome Toro, cTparernueckuii moreHmuan pe-
THOHA MOKHO pacCMaTpuBaTh C MO3UIINH:
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— aIMUHHCTPATUBHOIO: COBOKYIHOCTH IO-
TEHIUANOB aJMUHHUCTPATHBHBIX pPAaliOHOB U
OKpPYTOB, PACIIONIOKEHHBIX HA TEPPUTOPUH PETHU-
OHa;

— COZIepIKaTeNbHOTO MOAX0/1a, KaK COBOKYII-
HOCTb JIOKaJbHBIX MOTEHIMAJIOB XO3SHCTBYIO-
IMX CyObeKTOB, (PYHKIMOHUPYIOIIUX Ha €ro
TEPPUTOPUH;

— (yHKIHMOHAJIBHOTO TOAXOJa, KaK COBO-
KyIHOCTb JIOKAJIbHBIX (PYHKIMOHAJIBHBIX MTOTEH-

[[UAJIOB: TEOMOJIUTUYECKOT0, 3KOHOMHYECKOTO,
WHHOBALIMOHHOTO, (PMHAHCOBOTO, MHBECTHLIMOH-
HOTO, PEIHOYHOTO U Jp.;

— IIPOTYKTOBOTO MOJX0/Ia, KAK COBOKYITHOCTb
JIOKAJIbHBIX MMOTEHIIMAJIOB BUJIOB JESTEIBHOCTH,
OCYIIECTBIISIEMBIX Ha TEPPUTOPUM 3aHUMAEMOI
pETHOHOM.

CocTaB 31IEMEHTOB CTPATErHYECKOro MOTEH-
[uana, ¢ TOYKH 3pEHUsI MePEeUNCIEHHBIX TOAXO0-
JIOB, IJIsl pETHOHA OTpaskeH B Tal. 1.

Tabnuya 1

CocTas 3J1eMeHTOB CTPATErH4€CKOro nNoTeHuuagaa peruoHa

IToaxon Cocras [Ipumeuanue
SAnpo [NoTeHnmansl OTAENEHBIX CyOBEKTOB
DakTOpHI IEPBOTO Kpyra [lorenunan B3auMoneiicTBUS CyOBEKTOB
CTpyKTypHBIi BHYTPH PErnoHa

@DakTopsl BTOPOro Kpyra

[ToTenuman B3anMOJEHCTBUS pernoHa
¢ BHEUIHEH cpenoi

AJIMUHHUCTPATUBHBIH
1 OKPYTOB

COBOKYITHOCTh aIMUHHUCTPATHBHBIX PaliOHOB

PaznnyHoe 3HaYeHNE U BKJIAJ
B OOIIMIA TOTCHIHAT

[IpoMbllUIEHHBIH KOMITIEKC
TpaHcnOpTHBII KOMILIEKC
ConepaxaTenbHbIi [pennpustus chepsr yeayr
Toprosist

CouwmanbsHas cdepa

U JIp.

HayuHo-00pa3oBaTenbHbIi KOMILUIEKC

Habop cyObeKTOB MOKET OBITh pa3IMYHBIM

T'eonomuTrnyeckuii

DKOHOMUYECKUN

. JHHOBAIIMOHHBII

DyHKIIMOHAIBHBIN .
HBECTUIIMOHHBII

DuHAHCOBEIN

PorHouHEIH

Kaxxp1ii BT MOTEHIIMAIA OLICHUBAETCS
110 KOHKPETHOM TpyTiIe rnokas3areyien

IIpoaykroBblit

peruoHa

Jlng oueHKH ypoBHSI CTpPAaTerHMyecKoro Io-
TEHIIMAa pPEruoHa IpeJyiaraeTcsl pa3padborarhb
CHUCTEMY IIOKa3aTejieil Ha OCHOBE ero CTpyK-
TYpHOTO TIpEACTaBICHUS (puc. 2) C yU4eTOM €ro
cocTaBa, B TOM YHWCJIE€ W O aAMHHUCTPATHUB-
HBIM paifOHaM M OKpyraM, 4YTO JaeT BO3MOXK-
HOCTb OIICHUTB JIOKAJIBbHBIHM ITOTEHIIHAN KaX/10TO
CyOBEKTa 10 OTHETBHBIM €r0 COCTABISIOIINM.
Kputepusmu BKiIrOueHHs Mmoka3areseil B cucre-
My OILIEHOK SIBJIIIOTCS: MCIIOJIb30BaHUE ITOKa3a-
TeNsl B CUCTEMaX MOHHUTOpHUHTa MHHHCTEpCTBA
SKOHOMHYECKOTO M PETMOHAJILHOTO Pa3BUTHSA, B
rocnporpammax u @III, B T.u. PIII, nporpam-
MaxX MHHOBAIIMOHHOTO Pa3BUTHA U JIp.; aKTyallb-
HOCTb ITOKa3aTessl B pa3BUTUHU PErHOHA.

CocraB nokasaresnei 1 MOKET ObITh pa3iIny-

TloTeHIua bl OTACIBHBIX BUIOB ICITCIbHOCTH

VIMEroT pa3inyHble 3HAYCHHS M BKIIA]I
B OOLIHI MOTEHIHAIT

HBIM OT LIeJIeH MCCIIEOBaHUS.

Hampumep, npeiaraercs OLEHHUBATH I0-
TEHI[MAJI PETHOHA CJICAYIOIIMM 00pa3oM:

1. PaCC‘II/ITBIBa}OTCSI JIOKAJIBHBIC IIOTCHIIMA-
JIBI Cy6'I)GKTOB I10 YaCTHBIM ITOKa3aTCJIsIM KaK OT-
HOUIEHME YaCTHOI'O IOKa3arelid M0 OTIEIbHOMY
CyOBEKTY K IMOKA3aTeNIo M0 PErHOHY, B IIEJIOM:

LR, R/ P M

Tae LPij — OIICHKA JIOKAJIILHOTO TIOTeHIIHaJa CyOb-
ekra (i) mo yacTHOMy mokasareso (j), Pij —9gacT-
HBII TTOKa3aTesb (] OTAEIBHOrO CyOheKTa peru-
ona (i), PJ.SC — 3HaYEeHHE YACTHOTO MoKasaTeys (j)
MO PErHOHY.

Kputepruem oOLeHKH TOTEHIMAla CyObeKTa
BBICTYIAIOT YPOBEHb IMOJYYCHHOIO JIOKAJILHO-
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ro norenuuana: LP, > 1 — cyObekT no yactHomy
TNPU3HAKY UMEET BBICOKMIi moTeHuman; LP, < 1
— CyOBEKT MO YaCTHOMY MPU3HAKy UMEEeT Hello-
CTaTOYHBIN MTOTEHIHAI.

2. Ompenensercsi TOKaJbHBIA CTpaTernye-
CKOTO MOTEHIIMAN CyOBhEKTa 10 BCEl COBOKYITHO-
CTH TIOKa3aTeJiell Ha OCHOBE MYJBTHUILTUKATHB-
HOM MOJIENHN:

n
P =] LR, @
i=1
rue LPJ. — JIOKQJIBHBIN CTPATErMYSCKUH MTOTCHIIN-
ay cyObeKTa peruoHa 1o TPyIIe moKa3aTeleH.
3. OOmas oIeHKAa TIOTEHIMAjla pPEruoHa
OTpeNeIsIeTCs TI0 COBOKYITHOCTH JIOKQJIBHBIX T10-
TEHIMAJIOB €€ CyOhEKTOB Ha OCHOBE MYJIBTUILIN-
KaTUBHOW MOJICITU CIICAYIOIINUM 00pa3oM:

P :ﬁﬁLRi’

j=1 i=l

3)

e Prc — [MOTCHIMAJI pEruoHa 1no Cy6’I>CKTaM u 110
rpymIe MoKa3areiei MoTeHIManla.

Kputepuu oneHku npu 3ToM ocTaroTcs Ta-
KHAMH JKe, KaK JJI51 OLICHKH JIOKaJIbHBIX MTOTEHIIN-
aJIoB.

MynbTUIIIMKATUBHBIN TTOKAa3aTelb OLIEHKU
CTPATETUYECKOTO MOTEHIIMATa MOYKET SBISATHCS
OITHAM W3 KPUTEPUEB OICHKH, KaK A (HEKTHBHO-
CTH BCETO PETHOHA, TaK U CYOBEKTOB, BXOJSIINX
B €r0 COCTaB, W MPHHATHUS PEUICHHS IO IPeo-
JOJICHUIO BO3HMKAIOMIMX MPOOIeM. AJTOPUTM
OIICHKH TPEICTABIICH Ha puC. 3.

[Ipemmaraemas MoeNb OIIEHKH CTpaTerd-
YEeCKOro MOTEHIMaja PEerHoHa I03BOJSAET OCy-
HIECTBIATH KOHTPONb 3()()EeKTHBHOCTH CyOBEK-
TOB PETHOHA, BBISBIATH y3KHE MecTa (ciadble
3BEHBS), TOUYKM POCTa W MPUHUMATH PELICHUS
JUIsL JIOCTHXKEHUsT TpeOyemMoro ypoBHsi 3 dex-
TUBHOCTH, YTO SIBIISIETCS O0OSA3aTENbHBIM TIpU
CTPaTETUYECKOM ITO3UITMOHUPOBAHUH.

PaccMoTpuM 0COOEHHOCTH pean3aly Ie-
PEUMCIIEHHBIX 3TAMoB MPoliecca PernoHaIbLHOTO
CTPATETNYECKOTO MO3UIIMOHUPOBAHMS TPUMEHU-

> Pacuer Py, P, LPyj, Prc

Prczl

Torennuan pernoxa
COOTBETCTBYET KPUTECPHUAM

LP>1

CyObeKT j pernona
HMMeEET BBICOKU JIOKAJIbHBIH
MOTCHIHAJ

Torennuan pernoxa
HE COOTBETCTBYET
KPUTEPHUSIM

CyObeKT j pernona
MMEEeT HU3KHI
JIOKAJIbHBIN OTEHIHAT

'

'

BrusiBnenue npuauH
10 4aCTHOMY OKa3aTeno Py 1 / mim cyObexTy |

Ipunstue pewenunit
110 [OKAa3aTeko |
U / Wi CyObeKTy |

v

T

‘ IIpuunHa BeIsSIBIEHA

JlonomHUTEIbHBIC
HCCIICIOBAHUS 10 TIOKA3aTEIk0

YcrpaneHue npuuuH
OTKJIOHEHH

i 1/ cyOBeKTy |

Puc. 3. Anroput™ olleHKH NOTEHIIMAIa pEruoHa

TEJNBHO K APXaHTeIbCKOHW 00JIACTH U MEePCIICKTH-
BaM €€ Pa3BUTHUS B KOHTEKCTE OCBOCHUS 3aMacoB
YIJIIEBOAOPOIOB B APKTHUECKOH 30HE.

Uro kacaercst pakTOpOB BHEIIHEH CPEIbI, TO
HM3BECTHO, YTO Poccuiickas PKOHOMHKA, HECMO-

TPsI HA PAJ MEP SKOHOMUYECKOH U MPOMBIIIIICH-
HOHM TIOJIMTUKY, HANpPABICHHBIX HA CHIKCHUE
3aBUCHUMOCTH OIOIKETa OT IKCIOpPTa PECypcoB,
ocTaetcsi pecypcosaBucumoii. CoracHo Tpo-
THO3Y pa3BHUTHs dHEPreTHMKH Poccum m Mmupa
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[1,2] Ha 1OATOCPOUHYIO IEPCIIEKTUBY COXPAHUT-
sl JOMMHUPOBAHUE UCKOTTAEMBIX BHIOB TOTITUBA
U MPEeNMYLIECTBEHHO YIJIEBOIOPOAHBIA Xapak-
Tep MUpOBOW sHepreTuku. Joist HedTH M raza
B MUPOBOM MOTpeOJICHMH MEPBUYHOW SHEPTUU
OCTaHeTcs MPaKTUIEeCKU Hem3MeHHoH (53,6 % B
2010 u 51,4 % x 2040 .). HecmoTps Ha BbIpa-
KEHHYI0 MHTETPalMIiO PHIHKOB YIJIEBOAOPOIOB,
YCUJIMBAETCS TEHJICHIUS K UX PEerroHaIn3aluu
C BBIXOJIOM Ha 3aMETHO OTIMYAIOLINECs YPOBHH
ueH. B pesynbrare, caMu TOIUIMBHBIE PBIHKU U3-
MEHSITCS HECYLIECTBEHHO, OHAKO 3aMETHO Iie-
pepactupeneuTcss COOTHOIICHUE CHJ BEILYIIMX
YYaCTHUKOB OTHX PBIHKOB. Tak, B MPOTHO3HBIN
MepUOA OKUAACTCS OciallieHue BIMSHUS MEX-
OYHApOIHBIX KOMIAHWH, KOTOphIE HA pPErHo-
HAJIBHBIX PBIHKAX Pa3BUTBIX CTPaH MOCTEINEHHO
BBITECHSIIOTCS ~ HEOOJBIIMMH  HE3aBHCUMBIMHU
KOMIaHusIMH € 3()(HEKTHBHON MHHOBAIMOHHOMN
COCTaBIISIIOLICH, TO3BOJISIONICH UM KOHTPOJIHPO-
BaThb 3aTparThl 10 BCEH LIEMOYKE U pa3padaTbiBaTh
MECTOPOXKACHUS HETPAAULMOHHON U TPYIHOU3-
BiekaeMoi He(TH. Ha Mex1yHapOIHBIX PHIHKAX

HaYMHAIOT 3QQEKTUBHO TPOSBIATH ce0sl Halu-
OHaJIbHbIE HE(TSHBIC KOMIIAHWHU, 3aHUMAIOIIIC
BCe OOJBLIYIO JIOJIO HA COOCTBEHHBIX BHYTPEH-
HUX pBIHKaX, Takue, kak Saudi Aramco, Iranian
NOC, Petrobras, PocHedTb.

Cnenyet oTMeTHUTB, 4TO Poccusi o mporuo3am
Oynet OoJsiee YyBCTBUTENIbHA K HETATHBHBIM U3MeE-
HEHUSIM PBIHOYHOM KOHBIOHKTYPBI, MOCKOJIBKY
BBICOKHE 3aTPaThl U ICHCTBYIOLIAsl HATIOTOBAs CH-
CTeMa OrpaHUYMBAIOT KOHKYPEHTOCIIOCOOHOCTD
POCCHICKHX JHEPropecypcoB Ha TIOOABHBIX
poiHKax. Poccniickuiit TOK MoKeT CTOIKHYThCS €
JKECTKUMHU OTPaHMYCHUSIMHU 110 BHEIIHEMY CIpO-
Cy Ha SHEpPropecypchl MO MpUEMIIEMBIM LIEHaM,
4YTO 0OEpHETCS AOMOTHUTEIBHBIMI PUCKAMH IS
SHEPreTUKH U SKOHOMUKH Poccun.

B oroli cBfi3W, 3HAYMTENBHBIM (DaKTOpPOM,
OTIPEIENSIONINM TEePCIEeKTUBBl Pa3BUTHS JKO-
HOMHUKH Poccuu, cTaHOBHUTCS OCBOCHHUE IIEIb-
(OB APKTHKH, 3a1achl YIIEBOAOPOJIOB KOTOPOIA,
M0 HEKOTOPHIM OLIEHKaM, B OyAyIeM COCTaBsT
OCHOBY MHPOBOMW 100b1uH, a ceroans 31o 30 %
JI00BIBaEMBIX YIIIEBOJOPOIOB B MUpe (Tabm. 2).

Tabnuya 2

XapakTepuCTHKA pecypcHOii 0a3bl apKTHYecKHX akBaTopuii Poccun [3]

IToka3zarenn

3HaueHne

HauanwsHbie cymmapHsie ussiekaembie pecypebl (HCP) yrieBogopomnos (YB)
B 1.4. B 30He criopHoii ropucaukuuu Poccun u Hopserun

H3Bniexaemble 3amnachl HeTH
3amnacel raza

Pazsegannocts HCP YB
Mecropoxenus YB

JlokanbHbIe 0OBEKTHI (BI;IS{BJ'IGHHI)IC u HOZ[FOTOBJ'ICHHBIC)

DddexTrBHOCTH TITyOOKOTO OypeHHS

Jns ocBoeHuss ApPKTHYECKOW 30HBI paszpa-
OoraH psja gokymentoB. Tak, ¢ 2008 r. metict-
ByloT «OCHOBBI TOCYAapCTBEHHOH MOJHUTHKH
Poccuiickoit denepanuu B ApKTHKE Ha NEPUONT
70 2020 roaa u TanbHENIIYI0 IEPCIEeKTUBY» [4].

Jns  peanusauuu  cTpareruu  pa3pabo-
TaHa M HAXOAWUTCS B TIpolecce O0CY:KACHUs
rocymapcTBeHHas nporpamma  «ConuanbHo-
9KOHOMHUYECKOE Pa3BUTHE APKTUYECKOW 30HBI
Poccuiickoit ®denepanuu Ha nepuox no 2020
rojia», COHUCIIONHHUTENIEM KOTOPOH mpemnona-
raercsi Oonee 20 MMHUCTEPCTB M BEAOMCTB. B
3aa4d TOCYAapCTBEHHOH MpPOrpaMMBbl BXOJAHUT:
peanuzanys MaclITaOHBIX HHBECTUIIMOHHBIX
MIPOEKTOB; TOKPBITHE POCCUHCKOTO CEKTopa
APKTUKH 1100a7IbHBIMUA CUCTEMaMU TPAHCIIOPT-
HOM, PHEPreTUYECKOd M WHPOPMALIMOHHO-KOM-

Oxkomno 800 miapa T H. 3.
6,5 mupn T
Bonee 400 muu T
Bornee 8 Tpinu M3
6,3 %

25
524
27 THIC. H. 3. / TIOT. M

MYHUKAIIHOHHOW WHPPACTPYKTYPBI, CUCTEMaMH
o0ecrieueHus] KOMIJICKCHOW 0e3011aCHOCTH JKU3-
HEJIeSITeIbHOCTH, DKOJIOTHYECKOM 0€30MacHOCTH
Y MOHUTOPHHIA; CO3JaHUE U pPa3BUTHE JIOKAJb-
HBIX CHCTEM XHM3HE00eCTIeUeH s, CO3JaHHEe HOP-
MAaTUBHOM, OPraHU3aLUOHHON U HAY4YHO-TEXHU-
yeckoi 0a3bl A pa3BUTUSL APKTHYECKOW 30HBI
Poccuiickoit @enepanuu U COBEPILIEHCTBOBAHUS
CUCTEMBI FOCyJapCTBEHHOTO YIIPABICHMS.

B cocraB rocynapcTBeHHO nporpaMMsl Bo-
IJIK YeThIpe MOoANporpaMmMsl: «Pa3BuTue mnpuo-
PUTETHBIX CEKTOPOB 3KOHOMHUKH ApPKTHUECKOU
306l Poccuiickoit ®enepanumn» (co3naHue
YCIOBUH JUIS MHTEHCHBHOTO pocTa J00bIBa-
IOIIUX TIPOM3BOJCTB M CEKTOPOB SKOHOMHKH
C BBICOKOH J10J7Icl JJ0OABJIIGHHOW CTOUMOCTH);
«Pa3BuTne omopHOW apKTHUECKOH uHpa-

Ne 1(33), 2014
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CTPYKTYpbI»; «Pa3BuTHE JOKanbHON apKTHue-
CKOMl HMHQPACTPYyKTyphl >KU3HEOOECIICUCHHUS;
«ObecrneueHne peanu3alyd TOCYIapPCTBEHHOM
MPOTrpaMMBbl» (CO3AaHUE CHUCTEMBI YIPaBICHUS
peanu3anyell TOCyIapCTBEHHOM MOJIUTUKU B
chepe coUMANbHO-IKOHOMHYECKOTO Pa3BUTHS
Apktudeckoii 30Hb1 PD). O0mmii 06bem puHaH-
COBBIX PECYPCOB JUIsl pealu3aly IporpaMMBl B
ontuManbHoM Bapuante Ha 2014-2020 rozsi co-
crapnsier 1,793 TpnH. pyOneil. bromkerHsie ac-
CUTHOBaHHA (eaepalbHOro OIOKEeTa ¢ yueToM
MIPOTHO3HOM OPHUEHTHUPOBOYHOH MOTPEOHOCTH
(1OTIOTHUTENBEHOTO PECYPCHOTO 00ECTICUCHNS) B
2014-2020 rogax cocraBar 623,3 Mapj. pyosei.

T'ocniporpaMMoil onpeaensoTcs U rpaHULbl
Apxkruueckoil 3oubl Poccuiickoit deneparuu.
B Hee BxomsaT Bce MyHHUIMIaNbHBIE 00pa3o-
BaHuss MypMmanckoii obmactu, Henenkoro,
Smano-Henenkoro u YyKOTCKOr0 aBTOHOMHBIX
OKpYTOB, a TaKKe MYyHHLUNalbHBIE 00pa3o-
BaHUsT ApxaHrenbckod obmactu (OHEXCKHH,
ITpumopckuii, Me3eHCKUT MyHULUIAIbHBIE
palioHBl, TOpPOJICKHE OKpyra ApXaHTelbCK,
CesepoasuHck, HoBoaBuHCK, 0. HoBas 3emuis),
Kpacnospckoro kpast (Taiimbipckuii (J{onrano-
Henuxkwuii) MyHUIIUIIANBHBIA palioH, TOPOICKOMH
okpyr Hopunbck, TypyxaHCKUI MyHHUIMIAJIb-
Helli paifoH) u Pecnybmuku Caxa (Skytus)
(AnnauxoBckuii, Aubapckuii, bymynckuit, Hik-
HEKOJIBIMCKUU, YCTb-SIHCKUN pailoHBI).

CornacHo  Konnenmuu  10ArocpodHoro
COLIMAJIBHO-DKOHOMHMUYECKOoTro pa3Butus Poc-
cutickoit @eaeparuu g0 2020 roma, HOBast MO-
Jienb TPOCTpaHCTBEHHOro pa3Butus Poccun
CTPOUTCA HA MPUHIUIAX MOJIUIEHTPUYHOCTH
(MHOTOTIOJISIPHOCTH) TEPPUTOPHANIBHBIX LIEH-
TPOB pPOCTa, YMEHBIICHHS MacmTabOB peru-
OHAJIbHOTO HEpaBeHCTBA (MEXpErnoHaIbHOM
U BHyTpHpernoHainpHoi auddepeHumanum B
YPOBHE U KauecTBE KU3HH), HOPMHUPOBAHUS HO-
BBIX PETMOHAIBHBIX M MEXPETHOHAJIBHBIX 30H
OTEpPEXkKAIOLIET0 PAa3BUTHUA, CO3AAHMS HOBBIX
TOPOJICKUX armoMepanuii U TeppUTOpHaIbHO-
MIPOU3BOJICTBEHHBIX KJIACTEPOB — KOHKYpPEH-
TOCTIOCOOHBIX KOMIUIEKCOB B3aWMOCBSI3aHHBIX
BBICOKOTEXHOJIOTHUHBIX IPOU3BOJCTB HA OIpe-
JIeJIECHHON TEpPUTOPUH, OPUEHTUPOBAHHBIX Ha
[IyOOKYI0 TepepaboTKy CBHIPbsI M TPOU3BOACTBO
9HEpPruM, OOECIEeYMBAIOIINX OCBOCHHE paHee
HEOOXKUTHIX paHOHOB.

Baxxnoe 3HaueHue ans pa3BUTHS ApPKTH-

4ecKol 30HBI OyneT umeTh 3dext Gopmupo-
BaHUSI TOPOACKHX arjioMepalnyii, CBSI3aHHBIN C
(hopMHpOBaHMEM TPAHCHOPTHBIX KOMILJIEKCOB,
JIOTHCTHYECKUX LEHTPOB, HH(POPMALIMOHHBIX
y3JI0B, y3JI0B 00pa30oBaTeIbHOW ¥ MHHOBALIMOH-
HOW MH(QPACTPYKTyphl. B mporHo3uelii nepuox
B ApKTHUYECKOH 30HE odopmsTcs MypmaHCKast
(Konsckast), Hopunbsckast, Apxanrensckast, YayH-
bunubunckas, Ananpipckas, Canexapackas, Ho-
sa6pbckasi, HoBoypenroiicko-Haapimckas ropon-
CKHE arioMeparyi.

C TOYKM 3peHHs BBI30BOB MHHOBALIMOHHOMN
MOJIEpPHU3ALIMHU, KOTOPBIE CTOAT MEpe]] apKTHUe-
CKHMHU TEpPPUTOPHUSIMH B IMPOTHO3HBIN Nepuof,
MOYKHO BBIJIEIIUTB JBE FPYIIBI PETHOHOB — CTapo-
npombliieHHble (MypMaHcKasi, ApXaHreabcKas
obnact, Hopuibckuii NPOMBIIIICHHBIA paii-
OH) U OTHOCHUTEJIBHO HENABHETO XO3SHCTBEH-
Horo ocBoeHust (Uykorckuii, SImano-Henerkuit
ABTOHOMHBIE OKpyra, apKTH4YecKHe paiOHbI
PecnyOonuku Caxa (SIkyTus), coBceM MOJIOAOH
B XO35IICTBEHHOM OTHOLIeHHH Heneuxuii aBro-
HOMHBIH OKpyT). [IpocTpancTBeHHAS SKOHOMHUKA
MEPBBIX B MAKCHMAJIbHON CTENEHH HCIOJIb3YeT
arIoMepaMoOHHbIN AP PEKT, HO3UTUBHBIE SKOHO-
MHUYECKUE HKCTEPHAINH, CBI3aHHBIE C (HOPMHPO-
BAaHUEM 37IECh IPOM3BOJICTBEHHBIX KJIACTEPOB.
IIpocTpaHcTBEHHAas SKOHOMMKA BTOPBIX OMUpA-
eTcst Ha ceTeBOH (P PEKT OOLIMPHBIX HOBBIX 30H
OMEePEeKAIOIIEro pa3BuTus [5].

B mo6ansHOM npoekTe pa3BUTHS APKTHKH,
ApXaHTenbCcKoi 00J1acTH OTBOJHUTCS 0c0b0€e Me-
cto. B ApkTHueckom Makpopernone ona oona-
JIaeT pSAZOM YHUKAJbHBIX MPEUMYULIECTB, JIEXKa-
IIMX B OCHOBE €€ CTPAaTern4ecKoro noTeHuana.

1. Ilate nporeHToB ApKTHYECKOH 30HBI
Poccun HaxomuTcss Ha Tepputopun ApxaH-
reasckoit oomactu, 28,2% oT 0011eil YncIeHHO-
CTU APKTHUYECKON 30HBI (2,3 MIIH Yell.) IPOXKH-
BAaeT Ha TEPPUTOPHU APXaHTEIbCKON 00IaCTH.

2. HcropuyeckuiiT U COBpEMEHHBIN
ONBIT OCBOECHMS AapKTUYECKUX TEPPUTOPUI.
[Ipeanpusitusi 06IacTH MMEIOT OIBIT y4YacTHus
B IPOEKTax OCBOCHHMS, AOOBIUM, TPAHCIOPTHU-
POBKH yIIeBOAOpoAoB. B obmactu ecth moO-
JsipHasi aBWauus, Tuapodasza, HeTeHATUBHON
TEPMHHAJ, CyJda JEJOBOro Kiacca, MEJIKOCH-
JAIINE JIETOKOJIbI, @ TaKXKe CIEeUaIU3UpOBaH-
HBIA (IOT ANl TOCTaBKH I'Py30B Ha HEoOOpy-
JOBaHHBIN Oeper, HayuHbIe cyna. Bepdu ropona
CeBepoIBUHCKA TOTOBBI CTPOHUTH JOOBIBAIOIIIE
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wiatopmel 1 Grot odbecneuenus. [Ipeanpusrus
ropoga Ceseponsuncka (IIpousBoacTeeHHOE
oobenuHenne «Cesmamy», LleHTp cymopemoHTa
«3Be3a04ka») ¢ Hayana 90-X rooB OCYIECTBIA-
IOT CTPOHTENHCTBO OQQPIIOPHBIX COOPYKEHHU.
Mopckast 1e0CcToMKas cTainnoHapHas miardop-
Ma «IIpupaznomnuas» ocennto 2011 roma ycra-
HOBJICHa Ha MECTO JOOBIYM, a CaMOMOIbEMHAs
m1aBy4ast OypoBasi YCTaHOBKa «ApPKTHYECKAasD
YCHEWIHO  MpOIlJa  XOJOBBIE  MCIBITAHHUA.
PeanbHbII IpUMEp UHTEpPECA K PETHOHY CO CTO-
POHBI HE(PTEra30BbIX MOAPSAYMKOB — KOMIAHUS
«MeXpernoHTpyOOIpOBOICTPOI», KOTOpas B
2010 romy 3amyctuia B I. ApXaHTelIbCKe MPOu3-
BOJICTBO 10 HAHECEHUIO YTKEISIOIEro 0eToH-
HOTO TOKPBITHS Ha TPyObl OOJIBIIOTO AMaMeTpa
JUIs TIOCTaBOK Ha rasonpoBoj «boBaHeHKOBO-
Vxray.

3. TeppuropuanbHoe TmONOXKEHUE 00Ia-
CTH MOXET IO3BOJINTh TOCIE OMpPENEeNEHHBIX
penieHui obecrieunTh HauOojee YHOOHYH H
9KOHOMHYECKH OOOCHOBaHHYIO  JIOTHCTHYE-
CKYI0 TIOAJIEPKKY IPOEKTOB, pEalIu3yeMbIX B
Apkrtuke. Tak, TpaHCIIOPTHBIH KOMILIEKC 00-
JacTH TPEJICTaBIEH MOPCKHM, PEYHBIM, BO3-
OYLUIHBIM U JKEJIE3HOAOPOKHBIM TPAHCIIOPTOM.
CeronHa ApxaHreJbCKMH MOPCKOH MOPT — 3TO
MHOTONIPOUIBHBIA ~ TOPT  KPYIIOTOAMYHOMN
Hasuraiuu. MudpacTpykTypa mnopra mMo3BO-
asieT mepepabarbiBaTh 10 4,5 MIIH. TOHH Tpy3a
exxerogHo. Hamuume cBOOOAHBIX MOIIHOCTEH
CeBepHoll Jkee3HON TOpOru — 3TO cTpareruye-
CKMI pe3€epB, KOTOPBI MO3BOJIAET 32 KOPOTKUM
MIPOMEXKYTOK BPEMEHM 3HAYUTEIBHO YBEITUYUTH
00BbEMBI TPY30MEPEBO30K HA CEBEPHBIX HAIPaB-
neHusix. B Apxanrenbcke GyHKIIHOHUPYET MEXK-
OYHApOIHBIM ad’pOMopT, a Takke Oazupyercs
aBuakomnanus «HopmaBua — pervoHanbHbIE
aBUAIMHUNY, KOTOpas BXOAWT B YHCIO Jecs-
TH KpyNHEHIIMX aBHanepeBo3uukoB Poccum.
OAO «PX/l» 3asBuUiIO0 O HaMEpEeHUsX CO3AaTh
B ApXaHreinbCke CETEeBOW TEePMHMHAIbHO-JIOTH-
CTHYECKHI IIEHTp ¢ QyHKIHUEH “cyxoro mopra’.
B mnuiane mepcnekTHB TPaHCIOPTHOTO CEKTOpa
MOJKHO BBIJIEJIUTH TPOEKT CTPOUTENILCTBA KEIE3-
HOJIOPOXHOMN MarucTpaiu «benkomyp», koTopas
MPOUJET MO TEPPUTOPUSIM UETBIPEX PETHOHOB U
o0ecreunT KpaTyaiinii BEIXOX TPY30B M3 MPO-
MBILIJICHHO Pa3BUTHIX pailoHOB Ypana u Cubupu
B Muposoii okean. C mnpoexkroMm «benkomyp»
CHUHXPOHHU3HUPOBAaH MPOEKT CTPOUTEIHCTBA HO-

BOro TIyOOKOBOOHOTro paiioHa «CeBepHBIi»
ApxaHreiabckoro mopckoro mnopra. IIpoexrom
MPESYCMOTPEHO CTPOUTENIHCTBO COBPEMEHHOIO
nopra, 00ecrieYnBaroIero NpuéM Cy1oB AeaABel-
TOM 710 75 TBICSIY TOHH, AJsl 00pabOTKU TPY30B
nopsizika 28 MJIH TOHH B TOJ, B T. 4. U He(TeHa-
JUBHOM TepMHUHAN ¢ 00beMOM 00paboTKH 110 5
MJIH. TOHH B roa. MHHHCTEPCTBO pErnoHalb-
Horo pasButus Poccuiickoil @enepanuu BKIIIO-
YIJIO MPOEKT MOpPTa B KOHUEMIMIO JIOJITOCpOU-
HOTO COLMAJIBHO — HKOHOMUYECKOTO Pa3BUTHS
Poccuiickoit ®Denepannu ¢ GOpMyTUPOBKOK:
«1a obecrieueHus, B TOM 4ucie, (pyHKIHOHU-
poBaHuss CeBEpHOTO MOPCKOTO IMyTH, a TAKXKe
BKJIIOUCHHSI B 00OpPOT 3HAYMTENBHBIX MPUPOI-
HBIX U MUHEPaJIbHO-CBHIPHEBBIX PECYPCOB CEBEP-
HBIX pernoHoB Poccun».

4. 3HauUTENbHBIH MPOMBIIIIEHHO-TEXHO-
JIOTHYECKHUH MOTEeHLUaN JUIsl peajau3aluy Mpo-
rpaMM OCBOEHHsS apKTHUECKHUX pecypcoB. Ham-
OoJsiee 3HAUMMBIN BKJIaJ B SKOHOMHKY OOIacTH
BHOCHUT CYIOCTPOMUTENbHBIA KiacTep, B Tep-
BYIO O4epesib, NMPEACTaBICHHbIN KpyMHEeHIuMu
B Poccun Bepdsmu Topoma CeBepoABHHCKA.
[ToMuMO BBIIOTHEHUSI TOCYAAPCTBEHHOTO 000-
POHHOTO 3aKa3a MPEeIpUATUS CTPOAT Cy/a, MOH-
TOHBI U IpyTHE MJIaBy4YHe COOPYKEHUS IPAKAaH-
CKOTO Ha3HaueHHs, MPOEKTUPYIOT U U3rOTaBIIU-
BAIOT KOHCTPYKUHUH M 00OpyAOBaHHE ISl TOOBI-
YM, TPAHCIIOPTUPOBKU U mepepadoTku HedTH u
ra3a, )KWjible 1 BCIIOMOTaTeIbHbIE MOIYIH pa3-
JIMYHOTO Ha3zHaueHus. B nepcnexkTuse pa3BuTuio
CYIOCTPOUTENBHOTO KiacTepa OyIeT crmocoOct-
BOBaTh MoAmucaHHoe Ha [lerepOyprckom sKo-
HomuueckoM (opyme comtamenue ¢ OO0 I'K
«Mopckre KOMIUIEKCHBIE CHCTEMBI», 4To obec-
MEYUT BHEPEHNE NHHOBAIIMOHHBIX PEIIEHUH 110
CO3JaHMIO TEXHOMAapKa B 00JaCTH, KOOIEPAIHIO
CYIOCTPOUTEIBHOW OTpacid peruoHa ¢ Ipes-
HNPUATUSAMH JAPYTHX OTpaciei.

5. Pa3BUTOCTH CTPOUTENBHOW MHIYCTPUU B
Apxanrenbckoi obnactu. JlelicTByI0T KOMOMHA-
ThI CTPOUTEIBHBIX KOHCTPYKLUH U MaTepuasios,
BBIITYCKAIOIINE BECh CIIEKTP CTAJIBHBIX U JKEJIe30-
OETOHHBIX KOHCTPYKIHHA AJ151 IPOMBILIIEHHOTO 1
TPaXKAaHCKOTO CTPOUTEILCTBA. BpICOKNI MOTEH-
[[UaJl y IPOEKTHBIX MHCTUTYTOB. CTpOUTEIbHBIE
KOMITAaHUM PETHOHA MOTYT BO3BOAMTH OOBEKTHI
pa3HON CTENEeHM CI0KHOCTU: OT MHOTOATaKHBIX
JKUIJIBIX JIOMOB JIO CJIO)KHBIX BHEKJIACCHBIX MO-
CTOB ¥ CHENMAIBHBIX THIPOTEXHUUECKHUX COOPY-
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xeHuil. Ha Teppurtopuu obnactu GyHKIHOHUPY-
eT «CaBMHCKMI LIEMEHTHBIH 3aBO», IPOTYKIIHS
KOTOpOTO MOJIb3yeTCs CIIPOCOM Kak BHYTPH pe-
THMOHA, TaK U 3a ero MpeJielaMu.

6. Hanuume KBamuQUIMPOBAaHHBIX KaJpOB
B 00JIaCTH M CHCTEMa MX MOATOTOBKU. B ApxaH-
rejbCKe PacroyiararoTcsi Hay4yHble W oOpa3oBa-
TEJIbHBIE LIEHTPBI, B TOM YHUCIIE U IO BONpOCaM
Apkruku (CeBepHblii ApkTHueckuil (enepans-
HbI YHUBEPCUTET U HAYYHBIM LIEHTP YPaJIbCKOIO
ornenenusi PAH (YpO PAH). Cesepnblii (Apk-
THUYECKHH) (eaepatbHblii YHUBEPCUTET SIBISIETCS
MOILIHOW 0a30i KOMIUIEKCHOM TMOATOTOBKH BBI-
COKOKBaJTU(PHUIIPOBAHHBIX CIEUATUCTOB MEXK-
JQYHApOIHOTO YPOBHS I paboThl B ApKTHKE.
BaxHbpIM npeuMyIecTBOM SBISIETCS U TO, UYTO
CADY oOnagaer CHIBHON Hay4YHO-HCCIIC/IOBA-
TENbCKOM 0a30i, 4TO MO3BOJSIET MPOBOAMUTH Kak
(dyHIaMeHTaJ bHBIE, TaK M TPUKIAJHBIE HCCIIe-
JOBaHUs. DTH HMCCIEJOBaHUS JOKHBI ObITH Ha-
MpaBlIeHbl B TIEPBYIO ouepeab Ha oOecreueHue
MHHOBAIIMOHHOTO Pa3BUTHS apKTHYECKUX U MPH-
apKTHYEeCKUX TeppuTopuil Poccuu.

7. VIHBecTHMIIMOHHAs NPUBJIEKaTEIbHOCTh
peruona. B obnactu coznana HeoOxoaumast HOp-
MaTHBHO-TIPABOBasi OCHOBA, pPENIaMEHTHPYIO-
1ast BCE acleKThl B3aUMOAEHCTBUS UHBECTOPOB
c opraHaMmu BiacTu. VHBectopam mnpenocra-
BIISIIOTCSI HAJIOTOBBIE JIBIOTHI B YacTH HAJOIOB,
3a4MCISIEMBIX B OOMacTHOW Oromker. Jlew-
CTBYET JIOJITOCpOYHas 1eneBas nporpamma «llo-
BBIIIEHWE WMHBECTULMOHHOM MpHBIEKATEIbHO-
CTH ApXaHTeJIbCKOW 001acTh», B paMKax KOTO-
poil co3maH peruoHaIbHBIM HMHBECTHUILMOHHBIN
(donrn. OObEM MHBECTHUIINI B OCHOBHOM KaruTas
o utoram 2012 roga cocrasun 112 mupa pyo.,
YTO MPEBHIIIAET aHAJIOTUYHBIHN noka3aresns 2011
rona Ha 23,9 %.

8. IloTeHuman  BHEIIHEAIKOHOMHUYECKOH
JEeSTeNbHOCTH. TpaJuIMOHHO CTpaHbl ApK-
TUYECKOTO DPETHOHA BXOAST B CIHCOK BEIy-
IIMX BHEIIHEOKOHOMHUYECKUX MapTHEPOB Ap-
xaHrenbckor obnactu. Tak, B 2012 rogy oobem
BHEIIHETOPrOBOr0 000pOTa € apKTUYECKUMHU
ctpa"amu coctaBuia 163,22 mun gon. CLIA. Ins
pPa3BUTHSl BHEIIHEOKOHOMMUYECKOW JesTeNbHOC-
TH 110 HHUIMATUBE PYKOBOACTBA ApXaHTeJIbCKON
obnmactu Obla co3naHa HEKOMMeEpYecKas op-
rauM3anus  «ApxaHrenbckas  perroHallbHas
accouuanys 10 BHEIIHEAKOHOMUYECKON Jes-
tensHOCTH» (AREA) ¢ menpto ¢opmupoBaHus

MPHUBJIEKATEILHOIO MHBECTUIIMOHHOTO WUMUJIKA
ApxaHTrebCcKol 00nacTu 3a pyOekoM U MPOJIBH-
JKCHHSI Ha MEXJIYHApOJHBIA PBIHOK TOBAapOB U
YCIIyT OpraHu3aiii ApXaHrelbCKOW 00JacTy.
Y Accoluanyu yCTaHOBJICHBI APTHEPCKUE OT-
HOIIIEHUSI C OTPACICBBIMU U TOPTOBBIMHU acCO-
unauusamMu Hopseruu, Benuun, Ounnsaauu u
CIIIA. Hcxons u3 reorpaduyeckux MpHOPUTE-
tToB KoHIenmuu pa3BUTHS BHEIIHEIKOHOMUYE-
CKOW JIEATENIBHOCTH ApPXaHIelbCKOW 00acTu
1o 2015 rona, Hopserus, lIBenus, Ouunsuaus,
CIIIA oTHOCSTCS K OCHOBHBIM TOPTOBBIM M WH-
BECTUIIMOHHBIM mapTHepaM. Cpeu nepCreKTUB-
HBIX HAIIPABJICHUI Pa3BUTHS JISIIOBOTO IApTHEP-
CTBa C apKTHYSCKUMHU CTPaHAMU MOXKHO BBIJIE-
JHUTH J1epeBo0OpalboTKy, cdepy TpPaHCIOPTHBIX
MEPEeBO30K, TYpPU3M, MOBBIIICHUE 3HEPreTHYC-
ckoil apdexTuBHOCTH. Kpome 3TOro, akTMBHO
MPOBOJUTCSI Pa3BUTHE MEXKPETUOHAIBLHOW U
MEXIyHApOJIHON KOOIepalui PEeTHOHA B UHHO-
BaI[MOHHOW M HAay4YHO-TEXHUYECKOW 00IacTsix
4yepe3 BBICTpauBaHUEe oOTHOWIeHHH CeBepHOro
(Apkrudeckoro) (enepaibHOr0 YHUBEPCUTETA C
3apyOCIKHBIMH MTAPTHEPAMHU.

Ha ocHOBaHWM TepeYnCICHHOTO, CTPATEIrH-
YeCKUH MOTEHIMal ApXaHTelIbCKON o00macTy,
JISKAIIMA B OCHOBE €€ CTPATerHuecKoro I03H-
[UOHUPOBAHUS JIJISl YyYaCTHS B OCBOCHHH IIIEITb-
(a ApkTHKH, IpencTaBieH B Ta0I. 3.

OreHKa MOTEHIMANIa PErHoHa IO IPEJIo-
JKEHHOMY aBTOPaMHU METOAMYECKOMY TOIXOIY
JIOCTaTOYHO TPYJAOEMKas U OObeMHasl, [I0ATOMY
B JIaHHO# paboTe mpeacTaBlieHbl (ParMeHTHI
OIICHKHM TIOTCHIIMala ApXaHreJbCcKoi oOa-
CTH B pa3pe3e CyObEKTOB, BXOISIIUX B COCTaB
ApPKTHYECKOI 30HBI IO JOKaJbHBIM (PYHKIIHO-
HaJILHBIM MOTEeHIMaIaM (Tad. 4).

[IpencraBieHHblli (HparMeHT WILTIOCTPHUPY-
€T JIOCTAaTOYHO BBICOKHU CTPaTerMYeCKUil Mo-
TEHIMAI APKTHUYECKOW 30HBI ApPXaHTeIbCKOU
oOnactu 1o BceM (PyHKIIMOHATBHBIM COCTABIIsI-
IOIIUM, HO BMECTE C TeM, Haju4yue mpolieM, a
COOTBETCTBEHHO, HAIIPABIICHUI Pa3BUTHS CTpa-
TErMYECKOr0 TIOTCHIIMAJa €ro CyObeKTOB, B
YaCTHOCTH, TOPOJICKOTO OKpyra «Hosas 3emiis»
u [[puMOpPCKOro MyHUITUTIAIEHOTO OKpYTa.

[Ipustom, crieyeT y4ecTh, 4T0 ApKTHUSCKUN
BEKTOP IMOMOXKET PETHOHY JOCTUYh CIICIYIONIUE
CTPaTETUYCCKUE 1IEITH:

1) TpamuUMOHHBIC BUIBI ACSITEILHOCTU pe-
THOHAJIEHON 2KOHOMHKH TIOJTyYaT TOTIOTHUTE
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HBII UMITYJIbC;

2) OyAyT CO3/IaHbl HOBBIC BUIbI JCSITEIBHOC-
TH, KOTOPBIC CTAaHYT TOYKAMHU POCTa PAllOHOB U
OKpYTOB;

3) IOBBICHTCS YPOBEHD 3aHATOCTH U JIOXOJIBI
HaceJICHMS,

4) yBeNIMYUTCS JOXOHAS YaCTh OFO/KETa 0
BCEM MCTOUHHKAM;

5) ycunuTcsl colMaibHas HAMpaBICHHOCTH

OropKeTa M YAYUIIUTCS Ka4eCTBO KU3HH.

KomnuiexcHble MccienoBaHus cTpareruye-
CKOI'0 IOTEHIuajla B pa3pese IAPyrux cocTas-
JAOLMX M UX aHalIM3 U Lejleld cTpaTeruye-
CKOTO DPa3BUTHA, MO3BOJWIM CTPATETHUYECKOE
NO3WLMOHUPOBAHUE ApPXaHTelbCKOH obnacTu
B KOHTEKCTE €€ y4acTus B OCBOECHMH 3aIlacoB
YIJIIEBOAOPOJOB APKTUKH, CIEIyIOMHUM 00pa-
30M:

Tabnuya 3

CocTaBJsIoIMe CTPATErNYECKOro MOTEHIHAIA APXaHTIeJIbCKOi 00J1acTH

JJI51 y4ACTUS B OCBOCHHU APKTHKH B COJeP:KATeIbHOM acHeKTe

IMoaxon
k noteH- | Cocrasnsroimue Coneprxanue Hanpasnenus pa3surus
LHary

Anmvunu- | Anmunuctpa- | B coctaB Apkruueckoil 30HbI BOMIYT ApxaHrenbck, | Pa3Burtue, B mepByio ouepesb,

cTpatuB- |THBHEIC paifo- | CeBepoasunck, HoBogBHuHCK, TOpockoit okpyr «Ho- | mpoMBIIIIIeHHOTO, TPaHCIIOPTHO-

HBIH HBI M OKpyTa Bast 3eMJIs», A TAKKe TPU MIPUMOPCKUX MyHHIUIIATb- | JJOTHCTHIECKOTO M HaydHO-00pa3o-

HBIX paifona (Onexcknit, [Ipumopckuii, Me3eHCKHit) | BaTeIbHOTO MOTEHIINAIOB PaiiOHOB
ApxXaHTeIbCKON 001aCcTH U OKPYTOB

Crpyk- |Ilorenumansr | HambGosiee pa3BUTBIC IPOMBIIUICHHBIE TeppUTOpHH: | CTPOUTENILCTBO IPEANPHATHIT HEd-

TYPHBIH | OTENBHBIX Apxanrenbck, CeBeponBuHck 1 HoBogsuHck Te- ¥ ra3o- nepepadaThIBAIOIINX
CyOBEKTOB MIPEATNPUATHH
ITorenunan AKXTHBHOE B3anMoIelicTBHE CyOBEeKTOB ¢ cyObekTa- | @opmupoBanne 3 heKTHBHBIX
B3aUMOJICH- mu CeBepo-3amnaza, LeHTPaJIbHOIO peruoHa LIETTOYEeK IIEHHOCTeH: pa3paboTKa,
CTBHS CyOBb- OCBOCHHE, T00BIYA U MTepepaboTKa
€KTOB BHYTpH YIIEBOJOPOIOB IIesb(ha APKTUKI
peruoHa
[orenunan O06nacTh urpaet BakHyI0 poib Ha CeBepo-3amazie [oBpImeHne UMUIKa 00IACTH,
B3auMozeicT- | Poccun, akTHBHOCTE BO BHETITHEAKOHOMUYECKOH MIPUBJIEICHNE B 00IACTH KPYITHBIX
BUS C BHEIIHEH | IESITETBHOCTH KOMITaHUH, pa3BUTHE MEXTyHAPO-
cpenoi HOT'O COTPY/IHUYECTBA

Conep- IpombinuieH- | OO6pabarbIBarOIINe BUIBI ICSTEIBHOCTH: MAIIINHO- IIpon3BoOICTBO MOPCKOW TEXHUKH U

JKarellb- | HbIil KOMIUICKC | CTPOUTEIIbHBIEC U CYIOCTPOUTEIbHBIC IPSIIPUATUAS | IPOU3BOJICTBA MPOAYKIMU TEXHU-

HbIH Apxanresnbcka 1 CeBepoJBHHCKA YECKOro Ha3HAYCHUS! ISl 0OBIYN

JloObIBaromue BUIBI IesTeNIbHOCTH: CeBepOOHEXkK-
CKHi OOKCUTOHOCHBIH paiioH (18% poccuiickux
3amacoB), 3UMHEOCPEKHBII alIMa30HOCHBIN palioH
(20% poccuiickux 3amacos), [1aBioBckoe MeTopo-
xnenue Pb-Zn cepedpoconepxxamux pyxa, Kommanms
«BEJIOPAXT»

ITpon3BoACTBO M pacmpeeIeHne ra3a, MeKTPOdHEP-
run ¥ Bogsl: OAO «ApxaHrensckodnras», ApxaH-
rensckast TOL, CeseponBunckas TOLI-2, Ceepon-
punckas TOII-1, TOL[ OAO "Kotnacckuit IIBK" u
T3 OAO "Apxanrensckuii LIBK", MnxenepHbIit
nentp «9JHEPI'OCEPBUCy

TpancnoptHo- | CeBepHOE MOPCKOE M PEUHOE MAapPOXOACTBO,
JIorucTHYeckuid | Mopckoi nopr, npeacraButenberBa « CeBEpHOTO
KOMILJICKC MOPCKOTO IIyTH», a3pornopthl, CynoxoaHas KOMIIaHUs

Hayuno-o6pa-
30BaTCILHBIN
KOMILIEKC

«APKTUKPEI»
CADY, YPO PAH, ApxaHreiabckuit MOPCKOIT HHCTH-
TyT uM. Kanurana Boponuna

HedTH M raza
OcBoeHre U J0ObIYa YIIICBOIOPO-
JIOB Ha menb(e APKTHKH

[lepexon Ha cHaOXKEHUE MTPEATIPHS-
tuit TOK pecypcamu, nomy4eHHbI-
MH M3 YIJICBOIOPOIOB U3 3aI1aCOB
menb(a ApKTHKH

Pa3BuTHe TpaHCIIOPTHOM U JI0-
THCTHYECKOH MHPPACTPYKTYPEL,
CEPBUCHBIX NPEAIIPUSITHI

Pa3BuTHe npoexkTHON U HayYHO-HC-
CJIe/IOBATENIBCKOM eI TeTBHOCTH 110
npobaeMaM pa3BUTHS APKTUKH IS
Pa3BUTHS UIMHJDKA U IPUBIICICHHS
(MHAHCOBBIX PECYpCOB
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Oxonuanue maobnuyvl 3

DyHKIH-
OHaJIb-
HBIH

T'eonmonuTuue-
CKHH

DKOHOMHYE-
CKHIA

MunoBanuoH-
HBIN

HBeCcTUIINOH-
HBIA

DOuHAHCOBHIN

PrIHOYHBIH

Cy11ecTBEHHBIN OIBIT OCBOCHUSI APKTUYECKOH 30HBI,
CYIIIECTBEHHAS 30HA aPKTUYCCKUX TEPPUTOPHii, B3a-
HMMOJICHCTBHE C aQPKTHYCCKUMHU TOCYIapCTBAMU
3aBHCUMOCTH SKOHOMHKH 00JIaCTH OT (eepabHOTO
(uHAHCHPOBAHHS

Hannuue HayuHO-HCCIEN0BATENLCKUX M HHHOBAIIU-
OHHBIX NPEANPHUATHI

Hamnrame nporpamMM 1 IPOEKTOB, B KOTOPBIX ydacT-
ByeT ApXaHTresbcKast 00J1acTh

Crparerust pa3BUTHS APKTUKU M IPUHUMaeMasi To-
criporpamma CoLHaIIbHO-9KOHOMHYECKOTO Pa3BUTHS
ApPKTHYECKOH 30HBI MPElyCMaTPUBAIOT 3HAYUTEIb-
HBII 00beM (PMHAHCHPOBAHHUS

Pa3BuTOCTH IPEANPUHUMATENBCKOI IS TEIBHOCTH,
MIPeIPHUATHS 001acTH 00eCTIeYHBAIOT €€ 3HAUUTEIb-
HBIM HaOOPOM TOBApOB M YCIIyT

Hcnonb3oBaHue U pa3BUTHE OIBITA
U TpaguLui

Hcnonb3oBanue yrieBoaopoioB
menbda A pa3BUTHS SKOHOMHUKH
obmactu

Pa3Butue KoonepanoHHbIX CBA3EH
" HUCIIOJIB30BAHHEC OIIbITAa MHHOBA-
LMOHHOW U Hay4YHO-UCCIIEA0BATEb-
ckoii aesrenbHocTH HopBeruu
Pacmmpenue ygactust o0nactu B
rporpaMmmax M npoexTax
[loBbIIEHNE MHBECTHITHOHHOM
MPUBJIEKATETLHOCTU

B cooTBeTcTBUY C MUPOBBIMU TEH-
JCHIUAMUA Pa3BUTHE NIPEANIPUHUMA-
TEJILCTBA IS PEHICHUS OTACJIbHBIX

- ApX&HI‘ elbCKasi 00/acTh — TioOanbHas
KOHKYPCHTHAs O6J'I8.CTB, CyII€CTBCHHbBIM o6pa-
30M BKJIFOYCHHAs B MHpOXO3$II71CTB€HHBI€ CBsA3H,

npo6neM pru OCBOCHUH 3a11acoB
YI€Boa0p0oa0B

NPEATOoJaraoliue ee y4acTue B MUPOBOH KO-
HOMHUKE ITyTEM YCHJICHHS €€ BKJIIOYCHHUS Ha IJI0-
OaNbHBIX PBIHKAX CBIPbS (YIJIEBOZOPOIOB), TEX-

Tabruya 4
O1eHKa CTPATernYecKOro MOTEHIHAIAa APKTHYECKOIi 30HbI APXaHTeJbCKOiil 001acTH
Jloxanbuelii norennuan (LP,) 1o yacTHeIM QyHKIMOHAILHBIM HOKA3aTesIM
Cy0ObeKTsI Teononurnue- | DxoHomuye- | VHHOBamwm- | VIHBeCTHIMOH- . . LP
. . . . DuHaHCOBBII PoIHOYHBII )
CKHH CKHH OHHBIN HBbIN

ApXaHreiabCK 1,78 1,31 1,69 1,58 1,43 1,23 10,95
CeBepoJIBUHCK 1,25 1,15 1,26 1,78 1,45 0,78 3,65
HosoasuHck 0,98 0,74 0,87 0,95 0,65 1,02 0,40
Topoacioit okpyr 0,64 0,89 0,63 0,78 1,08 0,87 0,26
«Hosas 3emuitst»
OHeRCKITH MyHHLLH- 1,11 1,05 0,98 0,96 1,06 1,23 1,43
MaJBHBINA paiioH
Hpioperii Myriit- 1,05 1,09 0,96 0,87 0,99 0,98 0,93
LUNAIBHBINA paiioH
Meserckuit MyHHuH- 1,06 0,97 0,95 0,98 1,02 111 1,08
NaJIbHBIA paiioH
Cmpamezuueckuil 172 1,10 1,04 1,71 1,56 1,14 6,00
nomeHyuan pecuona

HOJIOTHH €ro OCBOEHHs, 10OBIYH, IepepaboTKy,
HCTIOJIB30BaHUSI M TPAHCIIOPTHUPOBKH, padoueit
CHJIBI, SHEPIUU U T. II.; MIOOAJIBHBIN MPOMBIILI-
JICHHBIH LEHTP 110 NepepaboTKe YIIeBOIOPOAOB;
KaueCTBO JKU3HHU HACEJICHUSI HAXOAUTCS Ha €BPO-
MEHCKOM YpOBHE; MEXIyHapOIHbII TPaHCIOPT-
HO — JIOTUCTUYECKUH LIEHTP, 00ecreunBaromuii
cBs3b 1o CeBepHOMY MOpCKOMY IyTH; MEKIY-
HApOJHbBIM LEHTp HayKW, 0Opa3oBaHHs U Hay-
KOEMKOTO IPOM3BOACTBA IJISI LIENEH OCBOCHUS
Apkrryeckoro menbda;

— ApxaHrenbckasi 00J1acTh — HayYHO-IIPOH3-
BOJICTBEHHBIH JIMJIEP CTPATEINYEeCKOr0 Pa3BUTHS
Apxruku B mpenenax Cesepo-3amagHoro ¢e-
JIEpaJIbHOTO OKPYTa, BBICTYMAIOIIAsl B Ka4eCTBE
COCTaBJISIOLICH €r0 SKOHOMHUYECKOTO MPOCTPaH-
CTBa, TI'CHEPUPYIOILAsl KPYIHbIC HHHOBALMOH-
HBIC IIPOCKTHI, HAIIPABJICHHBIC HAa OCBOCHHE U
3 PEeKTUBHOE UCIIOIB30BAHUE MUHEPAIbHO-ChI-
PBEBBIX PECYPCOB, 0OBIBAEMbIX B ApPKTHKE, B
HallMOHAJBbHBIX MHTEPECax; B CTPYKTYPHOM Iie-
peCTpOiKe U Pa3BUTHsI SKOHOMHUKH POCCHICKOTO
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Cesepo-3anana Ha OCHOBE YIIyOJIeHHOH mepe-
pabOTKM IEPBUYHOTO CHIPBS (YIIIEBOIOPOAOB);
— ApxaHrensckas 00J1acTb — AP0 CKIIaIbIBa-
IOLIEHCS arioMepaliy, 4To BBICTYNAeT 3HAYMMOMN
MPEeIOChUIKONH  (popMUpOBaHKs  OIaronpusTHON
Cpelbl KM3HEACSATENILHOCTH MJI HaceJeHHs H
Ou3Heca; Y4acTHUK MPOEKTOB OCBOCHHS ILIenb(a
APKTHKH, HapsLy C IPYTMMH YYaCTHUKaMH, BHO-
CHT CBOHM BKJIaJ B pa3BuTHe SKOHOMHKU CeBepo-
3amaza ¥ HAIMOHAJBHON SKOHOMHUKH; DPa3BHTas
JUTsl OCBOGHUS 1IeNb(a APKTHKU HHPPACTpyKTypa
TeppPUTOpPHIA, co3naHHas A(QPEeKTHBHAs cUcTEeMa
PEryIMpOBaHusl Pa3BUTHEM arIOMEpaliH, aJleK-

BaTHasl BO3PACTAIOIINM BbI30BaM BHEIIIHEW CPEIbL.
Crnemyer OTMETUTh, YTO BapHAHT CTpPATETH-
YECKOr0 IMO3UI[UOHUPOBAHUS ApPXaHTeIbCKON
oOmactu Kak II00aJIbHOM KOHKYpEHTHOH 00-
JACTH, BKJIIOUEHHOW B MHUPOXO3SHCTBEHHBIC
CBSI3H, SIBISICTCSI BBICOKO aMOWIIMO3HBIM, 4YTO
COOTBETCTBYET IOJIUTUKE IMpoBoIUMon PD, a,
CJIEJIOBATEIILHO, MOXKET PAacCMaTpUBATBCS Kak
npuoputeTHbId. [l Toro, 4ToObI 00eCHeunuTh
peaM3alui0 TaKOTO CTPATErMYECKOro MO3UIIH-
OHHMPOBaHUsSI 00JaCTHU B YCIIOBUSIX III00ATBHOMN
SKOHOMHMKH, TPEACTOUT PEIIUTh PsJ MpoliieM
MPUHIUITHAIBHOTO XapaKTepa.
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OIIEPATUBHOE IIJTAHUPOBAHHUE
3AKYIIOK PEMOHTHBIX PECYPCOB
I'OPHO-METAJUITYPITHYECKOI'O IPEJANIPUATUSA

boesa JI. M., OcaoBuna O. H.

PaccmarpuBaeTcs 331a4a ONTUMU3ALMHU HPOLIECCa ONEPATUBHOTO INIAHMPOBAHMUS 3aKyTIOK MATEPHAIIOB U 3allaCHbIX YacTeit
i peMoHTa obopynoBanusi OAO «Jlebequnckuii ropo-o6orarurensheiii komOunat» (JII'OK). Cnpoc Ha peMOHTHBIE
pecypebl B YCIOBHAX TOPHO-METAJUTyPrHYECKOro MPEANPHATHS CONCPIKUT IEMEHThI CIy4allHOCTH BBHY 4acTOTO BO3-
HUKHOBEHMS SKCTPEHHbIX (aBapMHHBIX) 3asBOK, ONEPATUBHON KOPPEKTUPOBKH MPOM3BOACTBEHHBIX IUIAHOB, M3MEHEHHUS
cocTaBa 000PY/JOBaHMS BCIIEACTBHE MOJICPHU3ALMI M PEKOHCTPYKINH IPOU3BOJICTBA. ABTOPAMH IPEUIAraeTCst HCIOIb30-
BAaHHE PAa3HBIX CTPATEINi yNpPaBICHUS 3aacaMu JUIs Pa3HbIX 110 3HAYMMOCTH U XapaKTepy PacXoI0BaHUS UCIIOIb3YEMbIX
PEMOHTHBIX pecypcoB. BHepeHue npeioxkeHHbIX MOJIENeH YIIPaBIICHHs 3a1lacaMi TOPHO-METaJlIypruiecKkoro 000pyo-
Banus JITOK 1o3BOSIMT JIMKBUIMPOBATH U3JIMIIHUE 3aI1ACHl PEMOHTHBIX PECYPCOB, COKPATUTh HEONPAB/IaHHbIE [IEpEpacxo-
bl Ha MX 3aKYIKY, 00€CIeYUT PUTMUYHOCTD M KaUYeCTBO PEMOHTHBIX PadoT.

Knroueswvie cnosa: zopno-memannypeuveckoe 06opyoosanue, Nianuposanue pemMonmos; PeMOHmMHbLe pecypeyl; NAAH 3aKy-
NOK PEMOHMHO-DKCIIYAMAYUOHHBIX MAMEPUATO8 U 0OOPYOOBANUS; CIPAMe2UY YIPAsIeHUs 3anacamu; cmpaxossle 3ana-

Cbl, «moukKa 3axkasay, obvem 3akasa.

Peanuzamuss TEXHOIOTHYECKUX TIPOIECCOB
TOPHO-METAJUTYPTUUECKOTO TIPOU3BOACTBA TIPH-
BOJIUT K HETPEPHIBHOMY YXYIAIICHUIO TEXHUYE-
CKOTo cocTosiHusl obopynoBanus. [locTosaHOE
BO3JICHCTBHE TEXHOJOTHYECKUX HArPy30K U
W3MCHCHHE BHYTPCHHHX CBOWCTB JJIEMECHTOB
obopymoBaHusl (MEXaHHU3MOB, Y3JIOB, ICTAJCH)
OKa3bIBACT HEMOCPEACTBCHHOE BIMSHHUE HA HX
HU3HOC, PU3NUIECKOE CTAPCHHUE U TIPOYHOCTD, YTO
MIPUBOIUT K HAPYIICHUIO PAabOTOCIIOCOOHOTO CO-
CTOSTHUSI OOOPYJIOBAHMUS, M KaK CJICICTBHE, K €T0
OTKa3y, a 3HAYHUT, OCTAHOBKE IpOIlecca MPOU3-
BOJICTBA, YXY/IIIasl €T0 TEXHOJIOTHUYCCKUE U TEX-
HHKO-3KOHOMHWYECKHE ToKa3arenu [1].

[Monnepskanue 000Opya0BaHus B pabOTOCIIO-
COOHOM COCTOSTHUH, HCKJIIOUCHHE W Tpemympe-
JKICHUE €r0 aBapUHHBIX OCTAHOBOK OOCCIICUH-
BACTCsS PEMOHTHOM CIIy>kK0O¥ TOpHO-METaLTyp-
rudeckux npeanpusatuil. K ocHOBHbBIM 3aiadam,
peraeMbpiM  PEMOHTHOU CITY»KOOU, OTHOCSATCS
IJIAHUPOBAHUE, MOATOTOBKA M TPOBEICHUE pe-
MOHTHBIX BO3IICHCTBUI. 3amaua TIaHUPOBAHUS
PEMOHTOB SIBJISICTCSI HAMOOJIee CIIOKHOM U OTBET-
CTBCHHOH C TOYKHU 3pEHUS BIUSHHS Ha 3PQek-
TUBHOCTH MPOU3BOACTBA. OH BKIIIOUACT KaJICH-
JapHOE TUIAHUPOBAHUE CPOKOB TPOBEACHUS pe-
MOHTOB; TUIAHUPOBaHHE 00HEMOB (YHHAHCOBBIX
U TPYAOBBIX PECypcoB; 00HEMOB M HOMEHKIIATY-
PBl PEMOHTHO-IKCITyaTaIMOHHBIX MaTepUajoB,
3aMacHBIX YacTel W CMEHHOTO OO0OPYIOBaHUS,
YCTPAHECHHSI «Y3KHUX MECT» 000pYIOBaHUS U €T0

MOJIEPHU3ALINH U JIP.

[Ipu maHMpOBaHWM PEMOHTOB Ha OCHOBE
3aKOHOMEpPHOCTEW H3HOCAa OTAENbHBIX YacTeil
MIPOU3BOJICTBEHHOTO OOOPY/IOBaHUS C Y4YeTOM
€ro JKCIUTyaTalliM B PA3JIMYHBIX YCJIOBUAX U
peXHUMaxX, PEMOHTOCIOXHOCTH, TEPUOAMYHO-
CTH TIPOBEJCHUSA PEMOHTOB, B TIEPBYIO OUEPEIb,
YCTaHABIUBAETCS CTPYKTYpa PEMOHTHOTO ITMKJIA
1 00BEMBI PEMOHTHBIX Pa0OT. 3aTeM OTpeeIsi-
eTcst TOTpeOHOCTh B MaTepHallbHBIX pecypcax
Ha PEeMOHT U TEXHUYECKoe 00CITy>KMBaHUE B CO-
OTBETCTBUH C INIAHOBBIMHU HOpMaMu pacxona [2].

JInmUTenbHOCTh M Ka4ecTBO PEMOHTHBIX pa-
00T B 3HAYUTENHHOW CTETMEHU 3aBHCAT OT Kaue-
CTBa TOATOTOBKH K PEMOHTaM, CBOEBPEMEHHOTO
u 6ecriepe0oifHOr0 obecrnedeHnss PeMOHTOB Ma-
TepUATBLHBIMU pecypcamu. B meprosa moaroTos-
KM COCTaBIISIIOTCS 3aBKH, Pa3MEIalOTCs 3aKa3bl
Ha PEMOHTHO-IKCIUTyaTallMOHHbIE MaTepuabl,
MeXaHU3MBbI, 000pY/I0OBaHHE.

OAO «Jlebenuuckuii TOPHO-00OTATUTEIh-
HBI KOMOHWHATY» SABISETCS KPYMHEWIINM B
Poccun npennpuaruem no go6sr4e u odorarie-
HUIO KEeJIe3HOM py/Ibl M TPOU3BOCTBY BBICOKOKA-
YECTBEHHOTO CBIPhsI JJIsl YEPHON MEeTaJTypryu.
s mopnepskanust mapka 000pyI0BaHUS KOMOH-
Hara B pabOTOCIIOCOOHOM COCTOSIHUM OPTaHH30-
BaHOo aouepHee npeanpustTe OO0 «JIe6I'OK-
PM3y, cnennanusupyromieecs Ha U3TOTOBICHUN
3aMacHBIX YacTei, y3JI0B 1 peMOHTax 000pyao-
BaHHS TOPHOPY/IHBIX, METALTYPrHUECKUX U Ma-
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LIIMHOCTPOUTENBHBIX MPEATPUATHIH.

OyHKIMIO OpraHu3aiy cHaOkeHHus Tpeoy-
€MBIMU pecypcaMi Ul MPOBEIEHUS PEMOHTOB
BBITIOJIHSIET YIpaBieHHE MO MaTepHallbHO-TEX-
HUYECKOMY 00€CIIeueHHIO BO B3aUMOACHCTBHH C
LEXOM aBTOMaTU3aIlMH 1 HH(POPMATOHHBIX TEX-
Honoruii. B Hacrosimee Bpemst Ha JITOK ¢yHk-
LMOHMpYeT nporpamMMa «llmanupoBanue 3arpar
Ha nposenenue [1I1P», B kotopoit dopmupyer-
Cs TEpCHEeKTHBHBIN MJaH 3aKylKH 3armdacTei,
CMEHHOT0 000PYI0BaHMUS 1 MATEPHUAJIOB; BEETCS
aHanM3 o0ecrevYeHus] PEMOHTOB CIEHaIbHBIM
000pyIOBaHHEM U WHCTPYMEHTAMH, OCYIIECCTB-
JISIeTCsl pacyeT MJIAHOBBIX 3aTPaT Ha PEMOHT 110
BHJIaM PEMOHTOB I10 BCEM MOJPA3JEIEeHUsIM Ha
rojl, KBapTajl, MECsIIL.

TonoBast moTpeOHOCTH B pecypcax Ha peMOHT
U TeXHUYECKOe OO0CIyKMBaHHE 00OpYIOBaHUS
¢dopmupyetcs B nporpamme «Ilnanuposanue pe-
MOHTOBY», UCXOAA U3 00beMa paboT, MpeaycMo-
TPEHHBIX TOIOBBIM IIAHOM-TPapHUKOM PEMOHTA
obopynosanus. llpum oneparnuBHOM IIaHHPO-
BaHUM TOTPEOHOCTH B PEMOHTHBIX pecypcax
YUUTBIBAIOTCA 3aM1achl MaTepHalloB, 3aMyacTel u
HMHCTPYMEHTOB Ha CKJIaJaX CTPYKTYPHBIX MTOJpa-
3/IEJIEHNH MPEeINpUsATHS; TIAHOBBIE CPOKH IIO-
CTaBKH (C yU4€TOM CPOKOB COTTIAaCOBaHMsI, BEIOOpa
MIOCTaBIIMKA, HETIOCPEICTBEHHO CaMOM IMOCTaB-
KH); aBapUiHbIC 3asBKH; KOPPEKTUPOBKU EXe-
MeCAYHBIX 3asBOK. B mporecce miaHupoBaHuUs
3aKyTOK TpeOyeMBbIX JJIsl PEMOHTOB MaTepHalioB
1 3ar4acTell onpeaesaoTcs UX HOMEHKIIATypa u
KOJIM4YeCTBO (00BEM); CPOKU MOCTABKH Ha CKJIa-
JIbl ¥ B PEMOHTHBIE 1I€Xa.

JlanpHeilliee COBEPILIEHCTBOBAHUE MPOLIEC-
ca (opmupoBaHUs IUIaHA 3aKyHOK PEMOHTHO-
IKCIUTyaTallMOHHBIX MaTepuanoB u 000pyaoBa-
HUS JUIA PEMOHTOB BO3MOXKHO B HalpaBIeHUU
ONTHMHU3ALMU CPOKOB M pa3Mepa HapTHl Hx
IIOCTaBKU C Y4YETOM 3alacoB PECYpcOB JUIsS pe-
MOHTA Ha CKJIa/laX LEXOB U PEMOHTHBIX CIYXO
MpeINpUATHS Ha OCHOBE M3BECTHBIX MoAeNel n
METOZIOB YIPaBJICHUS 3allaCaMH.

3ajaua ympasieHHs 3amacaMu AJsl PEMOHT-
HBIX HYXJ HPEANpUSATHs 3aKiIioyaeTcs B ycTa-
HOBJIEHUM PALMOHAJIBHOTO YPOBHS 3aracoB
MaTepHaJioB, 3amyacTeil, MHCTPYMEHTOB U T.J.,
MUHUMH3UPYIOIIETO MOTEPHU U3-3a HEYIOBIETBO-
PEHHOTO cIipoca (Y4TO BEAET K CPBIBY HIIH CHHKE-
HUIO Ka4yecTBa PEMOHTHBIX paboT) U 3aTparsl Ha
XpaHeHUe U 00CITyXKMBaHUE PEMOHTHBIX pecyp-

COB Ha CKJaJe.

OcHOBHasE 0COOEHHOCTB, OMNpEeNsIomas
KOHKpPETHbIE METOJbl TJIAHUPOBAHHUS U KOHTp-
OJIs1 3aI1aCOB, — XapaKTep CIpoca Ha 3TU 3aIlachl.
B ycnosuax JITOK cnpoc Ha peMOHTHBIE pe-
CYpCBHI SIBISIETCSI HE3aBUCHUMBIM, T.K. COIEPKUT
3JIEMEHTH! CIIy4alHOCTH BBHAY BO3HUKHOBEHUS
9KCTPEHHBIX (aBapUIHBIX) 3aBOK, OTIEPaTUBHON
KOPPEKTHPOBKHM  MPOU3BOJCTBEHHBIX IUIAHOB,
YTO BeJIeT K U3MEHEHNIO HHTEHCUBHOCTH MOTpe-
OJieHUs1 pecypcoB; U3MEHEHUs! cocTaBa 00O0py-
JIOBaHUS BCJIEACTBHE MOJEPHM3ALMU U PEKOH-
CTPYKIMH Tpou3BoiCTBa. JlaHHOE 0OCTOATEIND-
CTBO JUKTYeT HEOOXOAMMOCTH HCIIOJIb30BAHUS
pa3HBIX CTpaTeruil ynpasieHus 3aracaMu, KOTo-
pBI€ MO3BOJIAT ONTHUMM3UPOBATh MJIaHUPOBAHHE
3aKyIok Ha peMoHTs! Ha JIT'OK:

1. Vmpapnenue 3anacamMu ¢ (UKCHPOBaH-
HBIM pa3MepoM 3aka3a. 3aKa3 Ha [TOCTaBKy Map-
TUU JeNIaeTcs MPU YMEHBIIEHUU pa3Mepa 3ara-
ca JI0 3apaHee YCTaHOBJIEHHOTO KPUTHYECKOIO
ypoBHs. VIHTepBasibl BpeMEHH MEX /1y OCTaBKa-
MU 3aBUCAT OT MHTEHCUBHOCTH pacxoa.

2. VYmpaBneHue 3anacamu ¢ (UKCHPOBaH-
HOW MEepHOOUYHOCTBIO 3akaza. OObeM mapTuu
NPUHUMAETCSI PaBHBIM Pa3HOCTH MEKAY (HUKCHU-
POBaHHBIM MAaKCHUMAaJIbHBIM YPOBHEM, JI0 KOTO-
pOro MPOU3BOAMTCS MOMOIHEHHE 3amaca, u (ak-
TUYECKUM €ro Pa3MepoM B MOMEHT 3aka3a [3].

[Ipennaraercs B ycnoBusix JI'OK ucnomns-
30BaTh 00e cTpaTeruu AupGepeHIrPOBAHHO IS
Pa3HBIX 10 3HAYMMOCTH U XapaKTepy pacxoa0Ba-
HUS UCTIOJIb3YEMBIX PEMOHTHBIX PECYPCOB.

Crparerust ¢ (QUKCUPOBAaHHBIM pPazMEpoOM
3aKasa mpeycMarpuBaeT 0osee )KeCTKUI KOHTP-
OJIb COCTOSIHUSL 3aIlacOB M MOXKET OBITH MpHMe-
HEeHa JUIsl JOpOTOCTOAIIMX MarepuajoB M HH-
CTPYMEHTOB, OTBETCTBEHHOTO OOOPYIOBAaHUS H
3aI4acTell ¢ BEHICOKUM YPOBHEM yIlepOa mpH ux
OTCYTCTBHH, a TaKKe MJIs PECYpCOB C HEIpe.-
CKa3yeMbIM XapaKTepoM CIIpoca.

Crparerust ynpasieHHs 3amacamu ¢ (puk-
CUPOBaHHBIM HMHTEPBAJIOM BPEMEHU MEXKIy 3a-
Ka3aM{ IpHUMEHUMa, Korja MMOCTaBIIMK 3aracoB
JUKTYeT MEepUOAMYHOCTh U CPOKH MOCTABKHU;
KOTJIa UCIOJIb30BaHUE 3allacoOB OYE€Hb HEPABHO-
MEpPHO BO BPEMEHH, IOABEPKEHO CYIIECTBEH-
HBIM KoJIeOaHMSM M HE MOIAAETCs TUIaHHPOBa-
HUIO ¥ TPOrHO3UpoBaHni0. OHa pEKOMEHIYeTCs
K IPUMEHEHHIO JJIS1 MAJIOCTOSAIINX MaTepHaJIoB,
OBICTPOU3HAIINBAIOIIUXCS IETaleH U y3I0B, pe-
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CYPCOB C HU3KHMMHU 3aTpaTaMu Ha XpaHEHHE, pe-
CYPCOB C HE3HAYHMTEIBHBIMHU H3JICPKKAMHU IPU
WCYEPIIaHUU UX 3ariaca.

Jlis Mopieneli yripaBlieHUs 3amacaMu CyIle-
CTBYET IIOHSATUE HOPMBI 3ar1aca — yCTaHOBJICHHO-
T0 3amnaca, Ipu KOTOpOM o0ecrieurBaeTcs oOecrie-
peboiiHoe poBeIeHUe PEMOHTHBIX pa0doT. OHa
CKJIQJIBIBACTCS M3 HOPM TEKYIIETO U CTPaXOBOTO
3amacos [4].

CrpaxoBble 3a1achl CO3JIAIOTCS C IEJIbI0 CHU-
JKCHHSI PUICKA MPEPBIBAHUS PEMOHTHBIX Pa0doOT B
clly4ae HEMpPEeIBUJACHHBIX O00CTOSATENIBCTB (BO3-
MOXXHBIMU TIEpEOOSIMH B TIOCTaBKE PECYpPCOB,
CE30HHBIM XapaKTEPOM IOCTaBKH, HEOOXOAMMO-
CTBhIO OXKUJIAHUS IMOCTaBKU, HEPABHOMEPHOCTHIO
noTpedeHuss pecypcoB u T. 1.) [5—7]. 3amaua
ONTHUMU3AIMU CTPAXOBOTO 3armaca COCTOUT B
MUHUMH3AIUN CYMM 3aTpaT Ha UX XpPaHECHUE U
MOTePh OT MPEPHIBAHUS, TIEPEHOCA CPOKOB HIIN
YXYALUICHUST Ka4eCTBa PEMOHTHBIX pPa0OT TMpHU
BO3MOYHBIX HAPYIICHHUSX MOCTABOK PEMOHTHO-
AKCIUTyaTalMOHHBIX PECYPCOB.

OnTUMaNbHBINA pa3Mep CTPaxOBOTO 3araca:

301‘1’1‘ — COHTOH NpacxvpeM ,

ctp
C,ecK

rae C — 9KOHOMUYECKHE TIOTEPH 32 OJIHU CYTKH

BCJICJICTBUE OINO3/IaHMs MIOCTaBKH, NeH. ex.; T

— BpeMs OIO3/IaHusl OYePEeIHON MOCTABKH, CYT.;

N ,.x — HOPMa pacxoza TaHHOTO PEMOHTHOTO pe-

cypca Ha PEMOHT, HaT. ell. pecypca / HaT. ell. pe-

MOHTa; V__ — CyTOYHBIH 00bEM PEMOHTOB, IPU
pem

3
y

MPOBEJCHUH KOTOPOTO HCIONB3YyeTCs JTAHHBIH
BHJI peCypea, Har. ell. peMoHTa; C  — CTOMMOCT
CIMHHUIIBL PecypeoB, jeH. ex.; C K — cyTouHbie
U3ICPIKKU XPAHCHHUS 3aM1acOB SMHUIIBI pecypca,
JIeH. el.

Hopma xpaHeHwust CTpaxoBOTO 3amaca:

3 onT

cTp

H, =—2
CTp N V

pacx ~ peM

BennunHa cTpaxoBbIX 3a1acoB MOXKET ObITh
yBeIIMUEHa Ha pa3Mep TaK Ha3bIBaeMbIX Orpa-
JKAAIOIINX 3alacoB, CO3/1aBa€MBIX IS MPEO0-
JICHUSI TIOCJIC/ICTBUH (HOPC-MaKOPHBIX 00CTOSI-
TEJILCTB, & TAKXKE JJISl CTPAXOBKU OT BEPOSTHOTO
MOBBIIICHHUS 1ICH ITOCTABIIUKOM.

[Tpu ynpasieHun 3anacamu JUisi HEKOTOPBIX
CTpaTeTUil PACCUMTHIBACTCA «TOYKA 3aKa3ay —
(bUKCHPOBaHHBIM YPOBEHb 3amaca, MpH CHIKe-
HUU JI0 KOTOPOTO TOAAETCS 3aKa3 Ha MOCTaBKY
cleayrouen napTuu.

Coxkparrenue 3arpar, CBI3aHHBIX C oOecre-
YEeHHEM TEKYIIEro 3amaca pecypcoB, JOCTUTAeT-
Csl TIpY ONITUMH3AINK pa3Mepa 3aKa3za U MepHo-
JMYHOCTH MTOCTABOK.

[Tpu UCTIONIL30BaHUU CTPATETUH C PUKCUPO-
BaHHBIM pa3MepoM 3akasa (puc. 1) perymmpye-
MBIMHU TIApaMETPaMH SIBIISIIOTCSI «TOYKA 3aKa3a
u 00beM 3akaza. MlHTepBan BpeMeHU MEeXTy I10-
Jadeil 3asiBKM U MOCTYIUIGHUEM TTAPTHUU Ha CKIIa]]
(3arOTOBUTENBHBIN MEPHO]T) MOXKET OBITH ITOCTO-
STHHBIM, JIHOO CITy9ailiHON BEIMYMHON C 3a7aH-
HBIM PAacIIpe/IeIeHuEM.

Aty

At, Ats

Puc. 1. /IBwxeHue 3amacoB NpH UCIIOJIB30BaHUU CTPATETUU
¢ (hukcHpoBaHHBIM Pa3MeEPOM 3aKa3a MPHU MTHOBEHHOM I10-
TIOTHEHUH 3araca

Ecnu 3anachl HOMOJHAIOTCS MIHOBEHHO,
«TOYKa 3aKa3a» (B HaTypaJIbHBIX CIMHMLIAX pe-
cypca) pacCuuThIBaeTCs 0 GopMyie:

T3a1< = 30'[13 + ch.—cyTAt’

e 3. — pasMep CTpaxoBOTO 3amaca, HaT. ell.

pecypea; R — cpexHecyTouHsli pacxox pe-
MOHTHOTO pecypca, Hat. el. pecypca; At — Bpe-
MEHHasl 33/IepPKKa MEXTy MOMEHTOM I0J[a4H 3a-
Ka3a 1 MOMEHTOM €T0 TIOJTyUeHHS, CYT.

Ecnu 3anackl MONOMHSIOTCS B TEUSHHE OTIpe-

JIEJIEHHOTO TIEPUOIa BpeMeHH At
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— /
T, =3cp + Ry oy (AL +AL).

OnTtuManbHbIi pa3mMep 3aKasa OnpeaesIeTcs
o opmyne YuicoHna:

mapT
2 Cpec ch.-cyT

c

Xp

b

rne C ¥ — 3arparbl HA NMOCTABKY OJIHOH NapTuu
pecypca, niet. en.; Cy) —3aTpaTbl Ha XPaHEHHUE Ofl-
HOU eTUHHUIIBI Pecypca 3a CyTKH, JICH. €1I.; ch._m
CpeIHEeCYTOUHBII pacXoi PEeMOHTHOTO pecypca,

HarT. e/l. pecypca.

3 cTp

JlaHHas cucTeMa He OPHEHTUPOBaHA HA Y4eT
cboeB B 00beMe 1OCTaBOK. B Hell He mpenycmo-
TPEHBI MapaMeTpbl, MOAACPKUBAIOIINE B TAKHX
Clly4asix CUCTeMY B 0e31e(DUIIUTHOM COCTOSHHU.

[Tpu ucnonp30BaHUU CTpPATErHu ¢ PUKCHPO-
BaHHBIM MHTEPBAJIOM BPEMEHU MEKIy IOCTaB-
Kamu (puC. 2) peryiupyeMbIMU IMapamMeTpamMu
SIBJISIIOTCS. MAKCUMaJIbHBIN (TIJIAHOBBIN) YPOBEHB
Y MHTEPBAJ BPEMEHH MEKIY JByMS 3aKa3aMH.

W3nepkku ynpaBieHHs NOpU 3TOM B SB-
HOM BHJIC HE pacCMaTpUBAIOTCS, M pa3Mep 3a-
Kaza ompenensercs He 1o (Gopmyie YHICOHA.
Bo3MOXHBI 71Ba BapuaHTa.

o]
=

R

T T Ats

v

T Aty T At AL

Puc. 2. JIBuxeHue 3amacoB Mpu MCHONIb30BAHUY CTpPa-
Teruu ¢ (PUKCHPOBAHHOM MEPUOANYHOCTHIO 3aKa3a

1. ®UKCHPOBAHHBIM SBISIETCA TOJBKO Mak-
CUMAaJIbHBIN pa3Mep 3anaca (puc. 2).

MakcumasbHBI YpOBEHBb 3aIlacoB, BbIpa-
JKEHHBIM B HaTypaJIbHBIX €MHHIIAX pecypca:

_ /
3 = 3(:Tp + ch._cw (T+At+At"),

rae T — JUIUTEIbHOCTh BPEMEHHOTO HMHTEpBaia
MEXKy IPOBEPKAMH COCTOSIHHSI 3aI1aCOB, CYT.
Touka 3aka3a B JaHHOM CIy4yae HE paccuu-
ThIBaeTCS. 3aKa3 IMOAAETCs B JCHb IPOBEPKH,
ecnu (pakTUYECKUH pa3Mep 3armacoB HIDKE Mak-
CHUMAaJILHOTO pa3Mepa.
Pasmep 3aka3za onpenensercs o Gopmyse:
q = 3max - 3

(akr >

e 3 A (hakTHUeCKUH pa3Mep 3amaca Ha MO-
MEHT IPOBEPKHU.

2. ®UKCUPOBAaHHBIMU SBIISIOTCS MAKCUMAITb-
Has BEJIMYMHA 3allacoB W TOYKA 3aKa3a, BbIpa-
JKEHHBIEC B HaTypaJbHBIX €AMHUIIAX pPecypca:

— /
T, = Berp TR oy (T+H AL+ AL).

3aK

3aka3 moAacTCsa, €CJIN BBIIOIHACTCA YCJIO-
Bue3, <T .
akr 3aK

B cootBeTcTBUM C BBISIBICHHBIMU TOTPEOHO-
CTSMH PECYpCOB Ha PEMOHTHBIE paboThl U IBHU-
JKEHHEM HX 3allacoB COCTABIISIOTCS OaJaHCHI 110
KaQXJIOMy BHIY PEMOHTHO-3KCIUTYyaTallMOHHBIX
MarepraioB U 00OPYIOBaHMS Ul ONpEIeICHHs
o0beMa 3aKa3a M UCTOYHHKA MOCTaBOK. OcTaTok
Ha HayaJlo roja Mo KaKJOH MO3ULHUU PECYPCOB
NPUHAMAETCS 10 (PAaKTHYECKOMY HAJTMYHIO Ha MO-
MEHT COCTaBJICHHs OajlaHca M MPEAIOoNIaracMoMy
MOCTYIUIEHUIO M PACXOAY 3a BPEMs, OCTaBILEECS
JI0 Hayaja IIaHupyeMoro pemMonta. O6bem nosu-
JIeXkalIUX II0CTaBKE PECypCcoB ONpeessieTcs 110
paccunTaHHOM MOTPEOHOCTH, CKOPPEKTHPOBAH-
HOM Ha U3MEHEHHE OCTaTKa IPH JOBEICHUU €ro
JI0 YCTAHOBJICHHOW HOPMBI [4].

Hcnone3oBaHne NpemioKeHHBIX MoOAenen
yIpaBleHUs 3amacaMyd PEMOHTHBIX pPEeCypcoB
TIO3BOJIUT, C OJJHOM CTOPOHBI, JINKBUAUPOBATH UX
M3JIMIITHNAE 3aMachkl ¥ COKPATUTh HEOPaBIaHHbIE
nepepacxoibl Ha UX 3aKyIIKY, a C Ipyroi — obec-
NEYUTh PUTMUYHOCTb U Ka4€CTBO PEMOHTHBIX pa-
6oT.

JloBenieHHBIE /10 YPOBHS MPOTPaMMHON pe-
aMM3alul  TPEJIOKEHHBIE CTPAaTerud  MOTYT
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CTaTh OCHOBOM cucteMbl nopnepxkku mnpunsa- JII'OK c mocnenyromiel ee uHTerpauneil B enu-
THSI PELICHUH Uil CIEUAIMCTOB YNpaBICHUS HYI HH(MOPMALMOHHYIO CHCTEMY MPEANPUSTHS
[0 MarepuajbHO-TEXHUUYECKOMY oOecreueHuto «llmaHupoBaHne peMOHTOBY.
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VICTOPUA YHUBEPC A

K 85-nemuto co ous poosicoenus

MSAT'KOB

BJIAAUMUP PAIEEBUY
(10.08.1929-05.07.2013)

BrnagumupoB ®aneeBuy MSArkoB — TOKTOP
re0JIOrO-MUHEPANIOTHIYECKUX HayK, Mpodeccop,
3aCIly’KeHHBIN JesTens Hayku Poccuiickon ®e-
Jiepaluy, TOYEeTHBIH akaJleMUK AKaJeMUHU Top-
HbIX Hayk Poccuiickoii @enepanuu, 3aBeJ0Ball
Kagenpoi MOMCKOB U Pa3BeIKU MECTOPOIKIACHUI
nonie3Hbix uckonaemeix YITY B mepuon ¢ 1979
o 1994 roaer.

B. ® Msrkos poawics 10 aBrycra 1929 1. B
r. Kampimuiose CBepanoBckoi 00MacTH B ceMbe
ciyxamux. Bo Bpems Benmkoit OtedecTBeHHOM
BOIHBI B TedueHue 1944-1945 rr. paboran cieca-
peM B mapoBO3HOM Jieno craHuuu Kameimos. B
1949 r. mocTynus Ha TOPHOE OT/EJIEHNE TEXHHU-
yeckoro ¢axynsrere [lepmckoro rocygapcTBeH-
HOTO YHHUBEPCHUTETa, KOTOPOE OKOHYMII C OTIIH-
yreM B 1954r. mo cnenuanbHocTH «leostorust u
pa3Beika MECTOPOXKIEHMH MOJIE3HBIX HCKOIae-
MbIX». BbIT octaBien mis pabotel Ha Kadenpe
METOAO0B MOUCKOB U pa3senku MIIN, rne tpy-
JIWICS B IOJKHOCTH ACCUCTEHTA, JOLEHTa, MPo-
(eccopa, 3aBenyroniero kadeapoii. B mepuon c
1957 mo 1958 rr. Bnagumup ®aneesuy padoran
B [lepMckoM coBHapxo3e B YNpaBI€HUU XMMH-
yeckoil mpomslluieHHocTH. Ho ero mHTepec k
Hay4YHON W TeNarorndeckoll AesTeIbHOCTH 3a-
CTaBWJI BEPHYThCSI CHOBA B YHUBEPCHUTET.

Paboras Ha kadenpe, Bmaqumup daneeruu
3aHUMAJICST pa3paboTKoll mpoOlieM pyTHHYHO-
ro onpoOoBaHUs KAIMHHBIX COJIel Ha TpUMepe
bepesnsaxoBckoro n CoIMKaMCKOTO MeECTOpO-
KJIEHNH, BOIPOCAMHU PYIHUYHOTO M TOBAPHOTO
ornpoOoBaHus XpoMUTOB CapaHOBCKOTO MECTO-
pOXAeHUs. YK€ B ITOT NEpUOj HAayyHOU Je-
srenbHOCTH Bnagumup @aneeBud, pa3BuBas
uaen Ilerpa KoncrantunoBuya CoboneBCKoro,
CTaJI aKTUBHO pa3BUBaTh TOPHO-TE€OMETPUUECKOE
HampaBJeHHe, Ha3BaHHOE UM «TeOMETpU3aLUs U

aHaJIN3 TEOJIOTUYECKHUX TOJIeH MEeCTOPOXKIEHUI
MOJIE3HBIX MCKOTIaeMBIX». B paMkax 006o3HaveH-
HOTO HaIpaBJIeHUs UM OBUIM TIOATOTOBICHBI H
YCHENIHO 3alllUIIeHbl KaHIUAATCKas Auccepra-
must (1961) u nokropckas — «[eoxummyeckuit
METO/I MapareHeTHYecKoro aHanusza pya (pas-
paboTka W DKCIEPUMEHTaIbHO-TEOPETHIECKOE
obocHoBanue merona)» (1977).

B 1979 1. B. M. MsirkoB ObLJ IpHIIIALICH 3a-
BeloBaTh Kadenapoit mouckoB u passenku MITN
CBep/UIOBCKOTO TOPHOTO MHCTUTYyTa (HBIHE
yauBepcutera — YITVY). Tlomumo ycneurHoi
MeIarorMYeckoi JesITETbHOCTH B 3TOT HEPUOJ
OH aKTHBHO MPOJOJDKAJ HaydHbIE HCCIIEA0Ba-
HUSI, 3aHUMAsICh Pa3pabOTKON IIMPOKOTO Kpyra
Hay4yHBIX TpoOieM. B ux ymcie: uccinenoBaHue
napareHeTHYeCKUX accolManuii pyn, Mopdo-
METPUUECKUH M MOPQOCTPYKTYpHBIH aHaIn3
PYIHBIX CKOIUICHHUH, METpoOJOrniyeckoe obecre-
YEHUE TOYHOCTH M HAJACKHOCTH OIPOOOBaHUS,
ONpesieJieHNe MapaMeTpoB CHUCTEM pa3BEAKHU
OLICHMBAEMBIX MECTOPOXKICHUH, 00OCHOBaHUE
0OOPTOBOTO CONEpKAHUSI KOMIIOHEHTOB, BbIJEIe-
HHUE TEXHOJIOTMYECKUX COPTOB U THIIOB Py, BbI-
00p MH(GOPMATUBHBIX KOMILJIEKCOB XUMHYECKUX
9JIEMEHTOB TIPH TPOBEJACHUU T'€OXUMUYECKHX
MOMCKOB, KOMIIEKCUPOBaHUE METOJIOB IOUCKO-
BBIX Pa0OT U T. 1.

B. ®. MsrkoB yaensut Oomblioe BHUMaHHE
y4eOHO-MeTon4Yeckoil padore. MM moaroTos-
JIeH psii METOIUYECKUX pa3padOTOK MO TUCIIH-
imHe «MaremMaTH4ecKiue METO/IbI B TEOJIOTHIY,
yuebHoe nmocobue «PynHudHas reojorus» B u3-
narensctBe «Henpay (1986), monorpagust «Ieo-
XUMHUYECKUHA METOJI MapareHeTH4eCKOro aHajlu-
3a pyn» (1984), MHOTOUHUCIICHHBIC MTyOIHKAIIUN
B Benymux jkypHanax (Oonee 100 medyaTrHbIX
pabor). OH sBisICS 4ieHOM [0NOBHOTO coBe-
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ta MunBy3a PCOCP no reonoruu u pasBenke
MIIN, OTBETCTBEHHBIM PENAKTOPOM ISTU BBI-
IIyCKOB MeKBY30BCKOIO HAyYHO-TEMAaTUYECKOTO
coopHuka «leonmorust, MOUCKU W pa3BeaKa pyl-
HbIX U HepyaHbix MIIN». YyacTHUK MHOro4u-
cieHHbIX Bcecorwsnblx, PecrnyOnukanckux u
pPETHOHANBHBIX KOH(EPEHIHH M CUMIIO3UYMOB.
WM nonroroBneno 14 kaHaUIATOB HAYK; SBISUICS
KOHCYJIETAHTOM I10 JIByM JOKTOPCKHM JUCCEPTa-
LUSIM, 3aIUIIEHHbBIX Ha Kadeape MOUCKOB U pas-
Beaku MIIN.

Ocensto 1994 r. Bnagumup daneesuu no
CEeMEWHBIM  OOCTOSATENLCTBAM  BO3BpAILACTCS
B I. Ilepmp 1 mponomxkaer paboty Ha Kadenpe

UHXEeHEpHOU reonoruu Ilepmckoro rocymapct-
BEHHOTO YHMBEpPCHUTETA, [J€ YNUTAET JIEKIIUU 10
pa3paboTaHHON UM AUCUUILIHHE.

Tpynosyro pesrensHocts B. ®. Msrkosa
OTIIMYAJIO YMEJIO€ COYeTaHHe HayuyHOW M mena-
TOrM4YecKol HampaBieHHOCTH. OH Bcerna Haxo-
JIWIICS Ha OCTpUE HAyYHOU MBICIIH, YMEJIO CO3/1a-
Basi BOKpPYT ce0si TpyAoCHnocoOHbIE TBOPUYECKHUE
KoJUIeKTUBBL. Benomuuas Biiagumupa danenye-
Ba, HEJb3sl HE OTMETUTh €ro UCKIIOUUTENBHYIO
YeCTHOCTh U TPEeOOBAaTENbHOCTh KakK K cebe, Tak
U OKPY’KaloIllUM, 4TO CIOCOOCTBOBAJIO yCIIEIl-
HOMY PEILICHUIO MOCTABICHHBIX IEPE] KOJUIEK-
THUBOM 33]1au.

Bapannuxos A. I., npogheccop kaghedpwi eeonozuu,

nouckog u pazeeoku MIIA
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K 140-nemuio co 0Hs poosicoerus

MPEOBPAKEHCKHUI
IABEJI UBAHOBUY

Crieranict B 00J1aCTH €010 HeMeTalIH-
YCCKHUX TIOJIC3HBIX HCKOIIA€MBIX, OJHH U3
OCHOBATeNell OTEYECTBEHHOW TallypruH; IOKTOP
reojoro-MuHepamorudeckux — Hayk  (1935),
npodeccop (1922).

Oxonum [etepOyprekuii TOPHBIA HHCTUTYT
Wmmneparpuiel  Exarepunst |1 (1900), ropmbrit
umKeHep-reoyiior. [locie OKOHYaHUSI WHCTHTY-
Ta paboran B Bocrounoit Cubupu u 3abaiikaise
(1900-1918), 3aamMarcs MoMCKaMu M Pa3BEIKOU
MECTOPOXKIACHUN 30JI0Ta U JPYTruX IOJIE3HBIX
uckomaembrx; B 1919 — ToBapmi MUHHUCTpa
HApOHOTO MPOCBEIICHUS B TIPaBUTENbCTBE A. B.
Komyaka; HOsIOpb-71ekabpb 1919 Haxoaumics B 3a-
KiroueHny; B 1922—-1924 —npodeccop Ypaibckoro
TOPHOTO MHCTUTYTa (KOTJa OH BXOJWJI B COCTaB
VYpajbckoro ToCyJapCTBEHHOTO YHUBEPCHUTETA)
u [lepMckoro rocynapcTBEHHOIO YHHUBEPCUTETA,
crapmmii  reosor [eonorn4eckoro KOMHTETA,
LenTpansaoro Hay4YHO-HCCIIC0BATEIHCKOTO
reoyioropa3BeodHoro uHCTUTYTa (1924-1938);
OIMH W3 OpraHu3aropoB u IIaBHBIM  T€OJIOT
Bcecoro3Horo Hay4HO-HCCIIE0BATEIBLCKOTO  MH-
ctutyTa raiayprun (1939-1941); u. o. mupexropa
(1941-1943), zamecturens maupektopa (1943—
1944) MucTUTyTa TOPHO-XUMHUYECKOTO CBHIPBS.
B VYpasbckoM TOpHOM HMHCTUTYTE 3aBEIOBAJI
Ka6I/IHeTOM TIOJIC3HBIX HCKOIIAaCMBbIX, KOTOpBIﬁ
npeoOpa3oBall B Kaepy U CTaj ¢ 3aBS/IYIOIIHM.
OcHOBHBIE TPYAbI TOCBALICHBI I'COJIOTUH, ITIOUCKY

(1874 — 1944)

M pPa3BeAKe COJISHBIX MECTOPOXKIEHH; OBII
WHHUIIMATOPOM TIPUMEHEHHS TPaBUMETPUH IS
M3Y4YeHHSI CTPOCHHUS CONISHBIX 3aJIekKei; H3ydas
coisiHple 3anexku B MmmmMOaeBckoM paiioHe
Bamkupuu, consHble o3epa B 3amagHoii Cubu-
pH, comsiHble MecTopoxaeHus B Kuprmsum un
Kazaxcrane;  KOHCyNbTHpOBaJl  HaIpaBIEHUE
pa3BelOYHBIX paboT Ha COMb M PAccoIbl B paiioHe
Hpkytckoro Ycombs U B ApPTEMOBCKOM paiioHe
Ha YKpauHe; ObLI CTOPOHHHUKOM KOMIUIEKCHOTO
WCTIOJIb30BaHUS CONIEHl C 1ENbI0 W3BJICUEHUS
u3 HUX Opoma, Oopa, pyOuaus, e3ust U IPYTrux
XUMHYECKHX DJEMEHTOB; BBICOKO OIIEHUBAJ
COJISTHBIC PECYPCHl BOCTOYHBIX paitoHoB CuoOu-
pu.  IlepBooTkpeIBaTenb  KpyHHEWIIEro B
Mupe BepxXHEKaMCKOro  KaJMitHO-MarHueBOro
MmecTopoxkaenus (1925) u nepsoro B Ilpuypanse
NPOMBIIIIEHHOTO ~ MECTOPOXKJIeHnsT HedTH B
paiione BepxneuycoBckux rToponkoB (1929).
Co3narennb  OTEUECTBEHHOW IIIKOJIBI  I'€0JIOTOB-
conmeBukoB. Cpemu ero yuennkoB 1O. B.
Mopauesckuii, I. I. Ypazos, A. E. PrikoBckoB,
A. A. UBanos, B. 1. Cxok u 1p. Yuactauk XVII
ceccun  MeEXIyHapOIHOTO  T'€OJIOTHYECKOTO
konrpecca (1937). Harpaxnaen opaeHaMu
Tpynosoro Kpacuoro 3namenu, «3Hak [louetay,
3HakoM u gumiomMoM  «llepBooTkphiBaTens
MecTopokaeHus». B uects IlpeoOpaxenckoro
Ha3BaHa yinulla B I bepe3Huku u MuHepas u3
nojKacca 60paTtoB — NPEOOPAKEHCKUT.

@unamos B. B., npogeccop
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K 140-nemuto co Oust posrcoenust

IOOH
VAP ®EIOPOBHY
(1874-1959)

Onyapa ®enoposud FOon ponuics 27 sHBa-
ps 1874 . B . MoCKBe B ceMbe BIa/iefbIla CTpa-
XOBOTO 001IecTBa. SIBIsIeTCS OpaToM U3BECTHOTO
pycckoro coerckoro xyaoxHuka K. @. FOona.

VYuuncs B LfopuXckoM MNOIUTEXHUKYME
(1892-1894), oxonunn baBapckuii TeXHUUECKUIT
yauBepcuter (1897) mo cnenuanbHOCTH «XH-
mus». [locne okoHyanus yHuBepcurteTa padoran
B XMMHUYECKUX J1a0OpaTopusx Ha MeTaulypru-
yeckux 3aBofgax B CocHoBuuax (Ilombiia), B
KaroBunie (Bepxusist Cunesus); B 1900-1907 rr.
— maBHBIM XUMHUK LleHTpanbpHOM nabopaTopun
Bborocnosckoro ropuoro okpyra; B 1904-1905
IT. CIYXHWJI B apMUHM B 3aKkaBKazbe W 3abaiika-
nbe; B 1907-1912 1. — MOMOIIHUK JAUPEKTOPA,
yopasisromuid Jloneuko-FOpseBckuM crasnenu-
TelHbIM 3aBoioM; B 1913—-1914 rr. — nupekrop
Amm-bananoBckoro MeTauTypruueckoro 3aBo-
na (FOxwusrit Ypan); B 1914—-1917 rr. — ynpasis-
rortuit CHMCKHM TOpHBIM OKpyroMm; B 1917-1919
— KOHCYJIBTAHT YPaJIbCKOIO I'OPHOIO YIIpaBie-
HUS, yrnoaHoMoueHHbIH Komurera mo oGopoHe
o Ypany; B 1919-1920 rr. — npodeccop metan-

JIypruy ¥ HEOPraHU4EeCKOW XUMHUU B YPaJIbCKOM
TOPHOM HHCTHUTYTE, COTPYIHHK TEXHHYECKOTO
otaena BCHX; B 1921-1924 rr. — ujeH KOMHC-
cuu JI. b. Kpacuna, ToproBblii mpencTaBUTEb
CCCP B lIBerun.

C 1924 . 3. @. Oon xun u pabdoran B
[IIBelinapuu.

OcHOBHBIE TpPyABI MOCBSIICHBI Pa3pabOTKe
TEOPUM M TEXHOJOI'MH IOJNY4YECHUS! IPEBECHO-
ro yIjisl, U3yYCHHIO IBWKCHMS ra30B B CTaje-
IUTAaBUJIBHBIX I1€Yax, BONpPOCAM OpraHHU3allMd U
OIJIaThl TPy/la Ha METaJUTypruueckux 3aBojax.
B 1918 ©. D. ®@. Oon pa3paboTan COBMECTHO
C TPYIIION HWHXXEHEPOB MPOEKT OpTraHU3aluu
YpajabCKON METAJTypruueckor MPOMBIIIIEHHO-
CTH.

Pabotel Onyapna denoposuua FOona omy-
OnukoBaHbl B KypHanax «CrTajb M IKeJIe30»
(I'epmanust), «lopHBIH KypHam», «YpaabCKuil
TEXHUK», «IKOHOMHYECKHE wH3BecTHs». Ha |
Konrpecce pycckux MeTasIyproB OH IpezcTa-
BWJI JIOKJIAJ 110 BOIIPOCAM OILIaThl TPyAa Ha Me-
TaJUTypru4ecKux 3aBojax.

@unamos B. B., npogpeccop
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Algorithmic presentation of the interpretation of geofields / Vinogradov A. M., Sapozhnikov V. M.

There is version of elementary algorithm of the interpretation of geofields when we solving formalized
tasks with difficulty. It follows from existing methodological tools and developments in the field of
geometrization of material and energy fields, when achievement of the goal within the framework of
adopted or competing concepts is optimized.
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Seismic data regularization for combining of neighbour surveys / Kurashov |. A., Bondarev V. I.,
Krylatkov S. M.

The paper discusses the issues of quality improving of seismic images for their construction based on
several seismic surveys carried out with different parameter values of observing system. The method
allows increase the image density and stacking fold of seismic traces during such data processing. An
example of application of this method for one of the areas in Western Siberia. Shown the possibility
of data regularization with increasing of SNR, tracking improvement of target reflectors and image
formation for unified coordinate network of seismic traces obtained during the different surveys.
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TECHNICAL SCIENCES

The methodology and results of determination of friction coefficients and restore of monophases
of bulk materials/ Potapov V. Ya., Potapov V. V,, Semerikov L. A.

There are methods and equations for results of determination of friction and recovery coefficients for
asbestos, mica and carbonaceous products. Presented are graph of changes in the coefficients on the
size of the test material. The practical significance of the work is the determining of the coefficient of
rolling friction of asbestos- and coal-contained products.

Keywords: coefficients of friction, recovery, rolling friction; math and regressive equations, asbestos;,
coal; mica; country rocks.
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Modeling of the flooding process of the mine "Novogrodovskaya Ne 2" to assess the possibility
of using its heat source / Sadovenko I. A., Inkin A. V., Rudakov D. V., Hriplivets J. V.

There were created a numerical model, reflecting processes geofiltration on its territory, based on
the analysis of development and mining conditions of geological and hydrogeological features of
a flooded mine "Novogrodovskaya 2" in a software complex "MODLOW v. 4.5". According to
the results of the inverse problem solving it is proved the correctness of the model developed and
evaluated the thermal resource mine prisoner in mine waters and residual coal reserves. Modeling
the dynamics of the rising water in the flooded mine workings allowed to determine the distribution
of groundwater level in the range within a mine field before and after the cessation of dewatering.
Keywords: mine; flooding, groundwater; the remaining reserves of coal,; heat resource.
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Equation relating the strength parameters of bodies and its application for the analysis and
prediction of the physical state of rocks / Zadneprovsky R. P.

The coupling equation the shear stresses with the normal stresses and allows to modeling real and
hypothetical physical states of the bodies. Rheological model is considered for the analysis of dynamic
changes in deformability, given the experimental data analysis of coefficients of the equation due to
rocks and other mineral bodies.

Keywords: shear stress, modeling; rocks, building materials, coupling equation.

References
1. Zadneprovsky R. P. Theory of sliding friction. Volgograd: Ofset, 2005. 52 p.

Ne 1(33), 2014 85



2. Mikhailov 1. G., Soloviev V. A., Syrnikov Yu. P. Basis of molecular acoustics. Moscow: Nauka,
1964. pp. 380-470.

3. Properties of rocks for mining and chemical raw materials / ed. by M. E. Pevzner. Moscow,
1971. 172 p.

4. Kuksa L. V. Mechanics of structurally heterogeneous materials at the micro-and macrolevels.
Volgograd: VolgGASU, 2002. pp. 17-23.

Zadneprovsky R. P. — Volgograd State Architecture and Construction University. Volgograd, Russia.
E-mail: zadnepr@yandex.ru

Features of application of additional tapes in the drives of belt conveyors / Reutov A. A.

The schemes of belt conveyor drives with additional tape, pressuring roller and several drive pulleys
were considered. Classification attributes are proposed for drives with additional tape.

Six schemes of belt conveyor drives were evaluated by two criteria: the conveyor belt strength
utilization factor and the number of drive’s pulleys. It is shown that the greatest increase of drive
traction is achieved by applying pressuring tape.

Keywords: friction drive; drive pulley; belt conveyor, traction; pressuring tape.
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SOCIAL-ECONOMIC SCIENCESAND HUMANITIES

Antropogenic impact on the environment during the development of mineral resources and the
reaction of recipients / Kosolapov O. V.

CHOXHOCTh TIepexojia Ha 9JKOJIOTMYecKOe HOPMHPOBAHHE IMO3BOJISET CUMTATh MEPBOCTEIIEHHON
mpodieMy CHWKEHHUSI aHTPOIIOTEHHOW HAarpy3KH Ha YKOCHCTEMBI, UTO JIeNaeT 0C000 WHTEPECHBIMU
HCCIIeIOBaHUS B 00JIACTH YKOJIOTHYECKU O€30MAaCHBIX TEXHOJIOTHH.

The works of scholars on the issue of anthropogenic impact on the environment during mining are
analyzed. During the analysis all work were performed by grouping into three blocks: the impact and
assessment; forming consequences; environmental regulation as a criteria to limit the action of man-
made factors. The complexity of the transition to environmental regulation allows us to consider the
problem of reducing the primary anthropogenic load to ecosystems, therefore the research in the field
of environmentally sound technologies is particularly interesting.

Kniouesvie cnosa: impact;, consequences; development of mineral resources; recipients;
akonocuyeckoe environmental regulation.
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The scientific foundations of appraisal and management of country’s quality in the condition
of high-urbanized territory / Sorokina A. F., Mochalova L. A.

This paper substantiates the necessity to appraise of country’s quality. Then it is describe the
methodology of appraisal of territory’s quality with instruction of its peculiarities for country. Also
the paper contains recommendations by increase of management effectiveness of country’s quality
and ensuring of country s sustainable development.

Keywords: country,; quality of territory; appraisal of country’s quality; types of administrative-
territorial units; methods of management.
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Approaches and methods of business valuation in modern conditions / Srovsky V. E., Smonjan A. H.

The article discusses approaches to the valuation of the company based on two sets of principles.
Some of them based on the notion of factors of production that generate revenue, and another based
on the behavior of the market, as well as methods for calculating of the valuation within each of the
income.

Keywords. business, valuation, approaches, calculation methods; choice.
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Peculiarities of strategic positioning in the context of hydrocarbons developing in the Arctic by
example of the Arkhangelsk region / Vetrova E. N., Gladysheva |. V.

The article substantiates the methodological approach to the strategic positioning of the region on
materials of the Arkhangelsk region. The authors introduced the concept of strategic positioning and
strategic potential of the region. The paper considers peculiarities of strategic research and capacity
to implement successful strategic positioning. The article presents the author’s methods of testing the
example of the Arkhangelsk region in terms of development of the Arctic shelf. Authors’ position in
the strategic development of the Arkhangelsk region is formulated.

Keywords. strategic potential; strategic positioning; elements of the strategic potential; Arctic
offshore; resources; development of the region.
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Operational planning of procurement of the mining and metallurgical enterprise repair
resources/ Boeva L. M., Osnovina O. N.

The problem of optimization of the operational planning process for procurement of materials
and spare parts to repair the equipment of JSC "Lebedinsky GOK " (LGOK). Demand for repair
resources in terms of mining and metallurgical enterprise contains elements of chance due to the
frequent occurrence of an emergency applications, rapid adjustment of production plans, changes in
the composition of equipment due to modernization and reconstruction. The authors propose to use
different strategies for different inventory management on the importance and nature of expenditure
used repair resources. Implementation of proposed models of inventory management of mining
and metallurgical equipment LGOK will eliminate excess inventory maintenance resources, reduce
unnecessary cost overruns on their purchase, provide rhythm and quality of repair works.
Keywords. mining and metallurgical equipment, planning repairs; repair resources, procurement
plan maintenance supplies and equipment, inventory control strategy, insurance reserves, "reorder
point"; the volume of the order:
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YBaxkaemble aBTOpbI!

Kypnan «13Bectus YITY» npeanazHaueH Juist myOIuKaK pe3yabTaToOB HAyYHBIX HC-
CJI€OBaHUN COTPYAHUKOB, aCIIUPAHTOB, CTYACHTOB YI'TY M JIiIl CTOPOHHUX OpraHU3alMil.

B pepakuuio Heo0X0AUMO NPEJOCTABUTD:

1. TekeT cTaTbM Ha PYCCKOM SI3bIKE B JIEKTPOHHOM M I€YaTHOM BHJIE (B 2 3K3., C MOJI-
MUCHIO aBTOpa). TekcT noskeH ObITh HIEHTUYEH B 00enx Bepcusax. Heo6xonnmo yka3biBaTh
Homep Y/IK.

2. bubianorpadpunyecknii cnucok. CCbUIKM Ha UCTOYHUKH JOJDKHBI UATH B TEKCTE 10
nopsiaky — 1, 2, 3). B TekcTe CChUIKM 3aKITIOYAIOTCS B KBaJpaTHbIE CKOOKH. KomndecTBo
CCBUIOK B TE€KCTE JOJKHO COOTBETCTBOBATh KOJIMYECTBY UCTOUHHKOB JINTEPATYyphbl B OUOIH-
orpadudeckom criucke. Yrnomuaanus ['OCT, CHull, nmpaBun 6e30macHOCTH, HOPMAaTUBHBIX,
3aKOHOJIATEIbHBIX U JIPYTUX JTOKYMEHTOB PEKOMEHYeTCsl IPUBOAUThH B TEKCTE CTaTbU, HE
BBIHOCSI B OMOIHoOrpaduuecKkuii CIIMCOoK.

3. AHHOTAIMIO M KJII0YeBbIE CJI0BA.

4. CBenenust 00 apropax. Heobxonumo yxazats ®UO, 10mKHOCTh, YUEHYIO CTEIIEHb
U 3BaHME, MECTO paboThI (yueObl) C yKa3aHHUEM ITOJTHOTO MOYTOBOTO aJpeca, KOHTAKTHBIN e-
mail, KoHTaKTHBIN TenedoH.

5. PexomeHaanmio Kageapbl, WK 4ICHA PEIKOIJIETUH, WIH PEJAKTOpa MO pa3aely.

6. JxcnepTHOE 3aKJII0YeHHMe O BO3MOXXHOCTH OIYOJIUKOBaHUS.

Ha3zBanue cTaTtbu, aHHOTAIMSA, KIIIOYEBBIE CII0BA JOJKHBI ObITh IEpEBE/ICHb] Ha aHIIINIi-
ckuil sA3bIK. Takke HeoOxoMMa TpaHcauTepauus (paMuInu, UMEHHU, 0TYECTBA, KOTOPYIO BbI
0OBIYHO HCTIOJNIB3YETE.

O0mwemM crareil BMECTE ¢ WIUTIOCTPALUsIMU HE JTOJKEH MpeBbiarh 10 cTp.

Odopmiienune crarer

1. Tekcr crarbu HaOupaetcs B penakrope Microsoft Word, monst noxkymenra: jeBoe
3 cM, octaneHbie — 2,5 cM. [lpudt Times New Roman, 11 kernb, oguHapHBINM WHTEpBAI.
CrpaHu1bl HyMEpYyIOTCS.

2. B TekcTe A0MyCKaIOTCs TOJBKO OOIIEPUHATHIE COKpaIlleH s ¢I0B. Bee cokpaiieHus
B TEKCTE, PUCYHKAX, TAOIMIIaX JOJKHBI OBITh paciin(pOBaHBI.

3. ®opmynbl 1oKHBI ObITH HAOpaHbl B penaktope Microsoft Equation u mponymepoBa-
HbI, €CJI B TEKCTE UMEIOTCS CCHIJIKM Ha HUX.

4. Ilpu Habope hopMyn U TEKCTa JaTUHCKHE OYyKBBI BBIJIENAIOT KYPCHBOM, a PYCCKUE,
rpedeckne 1 nupsl — IPSIMBIM HIPUPTOM.

5. TpuroHoMmeTpuueckme 3HaKku (sin, cos, tg, arcsin u T. J.), 3HaKU THIEPOOTUIECKUX
¢bynknuii (sh, ch, th, cth u 1. 1.), 0603HaYeHNs XMMUYecKuX 3eMeHTOoB (Al, Cu, Nau T. 11.),
HEKOTOpble MaTeMaTnueckue Tepmunsl (lim, In, arg, grad, const u T. A.), Uncia win Kpute-
puu (Re — Pelinonbzca u 1. 1.), Ha3BaHus TeMieparypHsbIx mmkai (°C — rpagycsl Llenbcus u
T. /1.) HAOUPAIOT MPSAMBIM HIPUPTOM.

6. ®u3nyeckue eNUHULBI TpUBoAATCS B cucteme CU.

I'padpuyeckuii marepua

PucyHku, xapThl, 4YepTeXH MPEIOCTABISIOTCS B AJIEKTPOHHOM M OyMa)XHOM BHUJE, B
[IBETHOM W/UJIM YepHO-0eI0M ncnoiaHeHnu. M300pakeHus 10KHbBI ObITh YeTKMMHU, KOHTpa-
CTHBIMH. TaONHIIbI U CXEMBI JIOJKHBI OBITh MPUTOAHBIMU 7SI TPABKHU. TaOIHUIIBI U CXEMBI,
CKaHMPOBaHHbIE KaK U300pa)KeHUs, HE IPUHUMAIOTCS.
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Ha kaprax o6s3arenbHo yka3biBaeTcst Maciutad. Ha yeprekax, pazpesax, KapTax JA0JIxK-
HO OBITh OTPAKEHO MUHUMAIIBHOE KOJTMYECTBO OYKBEHHBIX U IIU(PPOBBIX 0003HAUEHUI, a NX
00bsICHEHHE — B MOAPUCYHOUHBIX moAnucsax. Kcepokonuu u ckaHUPOBaHHBIE KCEPOKOITUU
¢dororpaduit He MPUHUMAIOTCS. PUCYHKH ¢ HEUNTaeMbIMH WU IJI0XO YATAEMBIMH HaIITUCS-
MH, C TIOATIUCSAMH «OT PYKH», CITUIIKOM TOHKUMH JTHHUSIMHU HE TPUHUMAIOTCH.

TexcT B pucyHKax, KapTax, cxemax, TaOJIMIax JODKeH ObITh HaOpaH mpudTom Times
New Roman.

[Tonpucynounasi moAnucey 1ohkHA ObITh HaOpana 9 xernem u mpudrom «Times New
Romany, skcrumukarus — 8 keriem, mpudT TOT xe.

OcHoBHO¥ TeKcT B Tabauie Habupaercs 9 kernem, mpudt « Times New Romany, mamnka
Tabmuibl — 8 kernem, mpudt «Times New Romany.
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