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PaccMoTpenbl 0COOCHHOCTH CYIIECTBYIONIUX TEXHOJIOTHUECKUX PEIICHUH OTpaboTKU
CBUT HAKJIOHHBIX W KpyTOHIaJdaromuX IIIaCTOB, BBIABJIICHBI MX HCOOCTATKH. HpeI[CTaBJIeHI)I
0COOEHHOCTH OJIOKOBOTO CIIoco0a OTpabOTKH CBUT HAKIOHHBIX M KPYTOINAJIAIONIUX TUIACTOB.
OTMedeHo, 9TO MpHU OTPabOTKE KAPHEPHOTO TOJISI C HMCIOJIB30BaHHUE OJIOKOBOTO CIocoda
CACPIKUBAIOIIIUM (I)aKTOpOM ABJIICTCA  OTCYTCTBUC HAYYHO-TCXHHUYCCKUX W HAYYHO-
METOJMYECKMX HapabOTOK, HANpaBJICHHBIX Ha OOOCHOBaHWE MapaMeTpoB OokoB. s
OIIPENEJICHUsI ATHX IMapaMeTpoB U (PaKTOpOB, HEOOXOIUMO pa3pabOTaTh MATEMAaTHYCCKYIO
MOJIEJIb OIIPEIeNICHUs MapaMeTpoB OJIOKOBOTO criocooa.
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BBEJIEHUE

I'opHOMOOBIBarOIIast MPOMBIIIEHHOCTh COCTABIISIET OJIHY W3 OCHOB JKOHOMHKH
peruonoB Poccuiickoit ®enepanmu. JlanHbii ¢akT noxaTBepkKAaeTCs TpeOOBaHUEM
rocyapcTBa yBEIUYUTh 00BEMbI J0OBIBAEMOI0O MOJE3HOr0 HCKomaemoro [1], a aTo 3Havaer,
YTO HEKOTOpBIE PAalOHBI MPOXUBAHHUS HACENCHHS OYyIyT HaXOIUTHCS B HEMOCPEICTBEHHOM
OJIM30CTH K 00bEKTaM yKa3aHHON MPOMBIIIJIEHHOCTH, B TOM YHUCII€ OTKPBITBIX TOPHBIX paloT.
B cBs3u ¢ 3TUM 0co00€ BHUMaHHE YIENAIOT PAllMOHAILHOMY HEAPOIOIb30BAaHUIO BO BpeMs
OTKPBITOM Pa3pabdOTKH TBEPABIX MOJIE3HBIX NCKOTTIAEMBIX.

[lepcnieKTHBHBIM HANpaBJICHUEM BBIIIEHA3BAHHOTO HEIPOMOIb30BAHUS TIPH Pa3BUTHU
OTKPBITBIX TOPHBIX Pa0OT SABIISETCS OIOKOBBIA C10co0 0TpadboTKu [2—7].

CoryacHO oQHIUAIBLHBIM JTaHHBIM [8], OKoNO 2/3 TEepPCHeKTHBHBIX YTOJbHBIX
Y4acTKOB Ha TeppUTOpUH PD OTHOCAT K CIOKHOCTPYKTYPHBIM MECTOPOXKIEHUSAM C KPYThIM U
HAKJIOHHBIM 3aJIETAaHHEM CBUT IUIACTOB, OTPabOTKAa KOTOPBIX BO3MOXKHA C NPHUMEHEHHEM
610K0BOTrO criocooa.

OCOBEHHOCTHU CYHECTBYIOIIUX TEXHOJIOTHUECKHUX PEINEHUN
OTPABOTKHU CBUT HAKJIOHHBIX U KPYTOIMAJAIOIIUX IIJIACTOB
B cBoux Tpynax akagemuk B.B. PxeBckuii [9—11] npuBoanT Ki1accu(UKALNIO CHCTEM
OTKPBITON pa3pabOTKU, COOTHECEHHYIO TJIABHBIM 00pa3oM ¢ BBICOTOM pabodyeil 30HbI Kapbepa
U pa3JeICHUEM 3aJIeKel Ha TOPU30HTAJIbHBIE U ITOJIOTUE, HAKJIOHHBIE U KPYTHIE.
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OTtpaboTKa TOPH3OHTAIBHBIX W TIOJOTHUX 3aJIEKEH OCYIIECTBISIETCS 10 CIIONTHBIM
cucrtemam pazpabotku (puc. 1). OCOOCHHOCTH OCBOCHHUS TaKUX 3alIeKEW 3aKII0YaloTCs B
MOPSIIKE M TIOCJIE0BAaTEIbHOCTH BEACHUSI BCKPBIIIHBIX M JIOOBIYHBIX Pa0dOT U W3MEHEHHUU
JUTMHBL ()pOHTA pabOT WM BBICOTHI OTIEIBHBIX YCTYIOB W Pa3MEpOB pabOvMX IJIOMAIOK,
pa3MeIIeHIH BCKPBIITHOM IMOPOJIbl BO BHYTPEHHEM OTBAaJIe BRIPA0OTAHHOT'O MPOCTPAHCTBA.

'
j
%

Puc. 1. [lpuanunuanbHas cxema oTpabOTKH KapbepHOTO MO
IO CIUIOUTHOM cucTeMe pa3paboTku: H, — BbICOTa OTBaja;
H, — rmybuna kapwepa; L, — nnuHa kapbepa 1o aHy; Y — yroi 6oprta B Topiie

OTtpaboTKa HAKJIOHHBIX M KPYTONAIAIONIMX 3aJCKEH pearu3yercs MO0 YriayOOYHBIM
cuctemam (puc. 2-4). OcoOeHHOCTH pa3pabOTKH ITHX 3aJIEKEH COCTOSAT B TOPSIKE
BBIMTOJTHEHUS] BCKPBIIIHBIX, MOOBIYHBIX M PETYJISAPHBIX TOPHO-TIOATOTOBUTEIBHBIX padoT,
pa3MeIleHHH BCKPBIIITHBIX TOPO/] HA BHEIITHUX OTBAJax 3a MPEIeiIaMi KapbePHOTO MOJIS.

Bo

[
B

Lu
BL
Puc. 2. [IpuHuunuansHas cxema yriy0ouHON MPOI0JIbHONW CUCTEMBI Pa3paboTKu:
L, — nnuna otBana; B, — mupuHa kapbepa; B, — mmpuHa kapbepa 1o Bepxy;
L, — JutnHa Kapbepa Mo Bepxy
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Puc. 3. IIpogonsHbIil poduib KAPbEPHOTO TOJISI, OTPAOATHIBAEMOTO
10 yriryO0O4HOM MPOAOIBHOM cucTeMe pa3paboTKH:
H, — BbicoTa oTBana; L, — anmuHa kapbepa 1o JHy; Y — yroi 6opTa B Tople

Puc. 4. [Tonepeunsiii npoQuiib KAPbEPHOTO OIS, OTPAOATHIBAEMOTO
10 yriyOO4HOM NPOIOIBHOM crcTemMe pazpabotku: H, — riryOuna kapbepa;

N — KOHTYpP OTPaGOTKI; Oy — YTOJI IACHHUS 3QIEKH; O — yroiI 60pTa CO CTOPOHBI

B
JIexadero Ooka 3aJICKH, O e _ yroiJ 6opTa CO CTOPOHBI BUCAYCTO Ooka 3AJICKU,

—
B, — mmpuHa kapsepa 1o JHy; / — HallpaBJICHUE NIOIBUTAHUS

U yriyOku (ppoHTa TOPHBIX padoT

Ha ocHoBaHWM aHanm3a CHCTEM M TEXHOJOTHH OTKPBITOW Pa3pabOTKH CHCTEMAaTH-
3UpPOBAHBI X XapaKTEPUCTHUKU (TaOIUIIa).

OCHOBHBIE YepThI CYLIECTBYIOIINUX CUCTEM Pa3pabOTKU

Cucrema pa3paboTKu ITepeuennr ocobeHHOCTEH

ITpuMeHeHne TOIBKO IPU TOPU3OHTAIBHBIX U ITOJIOTONAAAI0IINX
CBUTAX IJIACTOB. Y CJIIOBHO MTOCTOSIHHAs BBICOTA paboyeil 30HBI.

CrnomHas
Bo03M0oHOCTB pa3MelieHusl BHYTPEHHETO 0TBajia B BEIPAOOTAaHHOM
IIPOCTPAHCTBE
IIpyMeHeHne TOIBKO NPU HAKJIOHHBIX U KPYTOINAJAI0IIUX CBUTAX
VYriybounast 1actoB. M3menstomascs BeicoTa paboueil 30Hb1. Pazmemienne

BCKPBIINIHBIX ITOPOA HA BHCITHUX OTBaJIaX

B CCCP mpu orpaboTke HaKIOHHBIX M KPYTOMAJAIOIIMX 3aJeKeld TPaaAUlMOHHO C
MOMEHTa TOSIBICHUS OTKPBITOTO CIOCO0a JOOBUM IIHPOKO HCIOIB30BATIN YTIyOOUHBIE
npojonbHble 1- U 2-00pTOBBIE CHUCTEMBI Pa3padOTKH COTJIACHO KiIacCHU(PHKAIUH CHUCTEM
OTKPBITON pa3paboTKu, MpeanoxkeHHoi akagemMukoM B.B. PxxeBckum [8—10]. OnHako naHHbIE
CHUCTEMBI UMEIOT PsiI HEIOCTATKOB; M3-3a HUX HEOJIarompusTHas KOJIOTHYecKash 00CTaHOBKa
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B YrojbHbIX OacceifHax Poccum Oyner TOMbKO yCyryOnsiThCs, B TOM YHCJIE MPU OCBOCHHHU
MEPCIIEKTUBHBIX 3aJIeXKEH.

OcHOBHbIE HEIOUETHI BHIIICHA3BAHHBIX CUCTEM pa3paboTKu:

1) ¢ yrnyOneHweM TOPHBIX pPabOT W pPa3BUTHEM BHEIIHMX OTBAJOB IOCTOSIHHO
YBEJIMYUBACTCS PACCTOSIHME TPAHCIOPTHPOBAHUS BCKPBIIIHBIX MOPOJ M, CJIEI0BATENIbHO,
BO3pACTalOT 3aTpaThl HA MPOU3BOACTBO BCKPHIIIH;

2) Mo Mepe yBeIMYCHHs TJYyOMHBI BO3pacTaloT oOIlias jaiuHa (GpoHTa padboT u
HPOTSDKEHHOCTh TPAHCIIOPTHBIX KOMMYHHUKAIUH, YTO MOBBIIIAET 3aTPAThl HA UX COOPYKEHHE
U COJICp)KaHUE;

3) Becb 00bEM BCKPBILIH BHIBO3UTCSI HA BHEIITHHE OTBAJIbI, IOITOMY JUIS pa3MEILCHHUS
IAaHHOI'0 00BbEMAa HEOOXOIUMO HAIMYHE OOIBIINX 3€EMEIBHBIX OTBOIOB;

4) BeMKHM TUIONIAM HAPYIICHHUS MMOBEPXHOCTH, KOTOpPbIC SIBISIOTCS HCTOYHUKAMHU
nbIIe00pa3oBaHus B pailOHE BEICHUS OTKPBITHIX TOPHBIX PadoT;

5) OTCYTCTBYET BO3MOKHOCTH BOCCTAHOBJICHHSI MOBEPXHOCTH B IPOLIECCE IKCILTya-
TallMd MECTOPOXKJCHHUSA, H3-3a Yero co3gacTcsi OOoJIbIION pa3pbhlB BO BPEMEHU MEXKIY
HapyIICHUEM U PeKYJIbTHBAIHEH 3eMellb.

Takum oOpa3oM, NpUMEHEHHE YIIIYOOUYHBIX MPOJOJIBHBIX CUCTEM pa3pabOTKU MPHUBO-
TUT K TOSIBJICHUIO HETAaTHUBHBIX IOCIEICTBUM, CBSI3aHHBIX TJIaBHBIM OOpa3oM C BHEIIHUM
OTBaJI00OPA30BAHUEM.

BJIOKOBBIN CIIOCOB OTPABOTKH CBUT
HAKJIOHHbBIX U KPYTOIHAJAIOINUX IIJIACTOB

B.T. PyTKOBCKMH NpEeMIOKWI CIEAYIOIIEE TEXHOJIOIMYECKOE pEUICHUE: JCIICHHUE
KapbepHOI'o IO0JIs Ha OJIOKM MPOU3BOJIUTCS IO €ro UIMHE Ha OTAEJbHBIE YacTH — OJIOKH.
OTtpaboTka 0JI0KOB BeseTcsl mocieaoBarenbHo. [lepBoHadanbHblil 010K OTpabaThIBaeTCs A0
KOHEYHOW TIJIyOMHBI Kapbepa C BBIBO3KOM BCKPBIIIHOW IOpPOJBI aBTOTPAHCIIOPTOM Ha
BHEIIHUI OTBaJl, BCKPBIIIHAS IOPOJia MOCIEAYIOMUX OJOKOB pa3MEIIaeTcss BO BHYTPEHHEM
oTBaje mpexapiayumero Onoka. J[lamee BbpIpaOOTaHHOE MPOCTPAHCTBO BTOpPOro OioOKa
3aM0JIHAETCS BCKPBIIIEH TPEThero U T. A. (puc. 5).

<« DBuemmHmii oTtBan
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Puc. 5. O6muii Bug 610xoBoro crnocoda o b.T. PyrkoBckomy
(mpoonbHOE ceyeHne KapbepHoro nosist): Hy— rimyOuna kapeepa

B.T. PyrkoBckuM pa3paboTaH U NpeuIokKeH crnocod oTpabOTKU CBUT IJIACTOB HAKJIOH-
HOIO M KpYyTOro NaJeHUs Ha YrojbHBIX paszpe3ax. IIpemnoskeHHBIN crmocod oOnamaer
CIEeYIOIUMU OCOOCHHOCTSIMHU:

1) neneHneM KapbepHOTO MOJIS MO €ro JJTHHE Ha OT/ACIbHbIC YaCTH — OJIOKH;

2) BEIOOPOM MeCTa 3aJI0KEHHsI TePBOHAYAIBHOTO OJI0Ka;

3) mocie0BaTeNbHOM 0TPabOTKOM OJIOKOB;
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4) pa3MeIICHUEM BCKPBIIIHBIX TOPOJ MPH pa3padOoTKe MEpBOro 0JIOKa HAa BHEIIHEM
OTBaJie, BTOPOro 0OJIOKa B BBIPAOOTAaHHOM MPOCTPAHCTBE MEPBOHAYAIBHOTO OJIOKA — BO
BHYTPEHHEM.

OCHOBHOM HEIOCTATOK JIAHHOTO CII0C00a — OTCYTCTBUE CUCTEMHBIX PEKOMEHIAIUH 110
MIOBOJy OTNpEJe/ICHHs TNIaBHBIX MMapaMeTpoB OJOKOB M KOHKPETHBIX PELICHUH, KacaIOIINXCs
BBIOOpa MecTa 3aJI0KECHHs IEepPBOro OJ0Ka. DTOT M MHPOYHE HEIOCTATKH OOYCIOBJICHBI
OTCYTCTBHEM B3aWMOCBSI3M IIapaMETPOB pa3pabaThiBaeMOro OJI0Ka ¥ BbIPaOOTAHHOTO
MPOCTpaHCTBA OTpabOTaHHOTO OJI0OKa, MPH KOTOPOM 0O0BEM pa3pabaThIBAEMBIX IOPOT
HEBO3MOXKHO pPa3MECTUTh B BbIpAOOTAHHOM IMPOCTPAHCTBE MPEABIIYIIEro Oyioka. ITO
OOCTOSATENILCTBO ~ MOPOXKIACT  HEPABHOMEPHOCTh  Pa3MEINCHHUS  BCKPBIIIHBIX  [TOPOJ
orpabaThiBaeMOro OJI0Ka B BBIPAOOTAHHOE MPOCTPAHCTBO OTPAOOTAHHOIO, YTO HETaTUBHO
CKa3bIBACTCSl HAa TEXHUKO-IKOHOMHUYECKHUX MMOKa3aTeisax paspesa (YBEIUYUBAIOTCS AaTbHOCTh
TPAHCHIOPTHPOBAHUS HM3-3a MEPEMEIICHHS U3JIUINKA TTOPObl Ha BHEIIHKE OTBAJIbI, 00BEMBI U
IUIOIIAAM YKa3aHHBIX OTBAJIOB; BCJICACTBHUE IMOCJICIHET0 BO3HHMKAET HArpy3ka Ha OKpY-
Karoryro cpeny) [12-14].

Takum o6pa3om, mpu OTpabOTKE KapbepHOIO IMOJIA C HCIOJIb30BaHHE OJOKOBOTO
criocoba cIepKUBarOIMM (HDaKTOPOM SIBJIIETCSI OTCYTCTBHE HAyYHO-TEXHUYECKHX U HAYYHO-
METOIUYECKHX HapaOOTOK, OOOCHOBBIBAIOIIUX IMapaMeTphl OJOKOB. Iyl yCTaHOBJICHUS
MOCJICIHUX HEOOXOMUMO COCTaBUTh MATEMAaTHYECKYI0 MOJIENIb ONPEICICHHUs MapaMeTpoOB
0JIOKOBOTO crioco0a.

3AK/IIOYEHHUE

VYBenu4yeHne ypoBHS TOOBIYHM YIS MOPOXKAAET HEOOXOAMMOCTh B PEIICHUH 3a1ad
MUHHMH3ALWU 3aTpaT TOPHOTO TPOM3BOJICTBA, TMOBBIMICHUS IPPEKTHBHOCTH OTPAOOTKH
KapbepHBIX IOJIEH U CHMKEHMsI BO3JEHCTBHMS Ha OKpYyKarollylo cpexry. [lepcrekTuBHbIM
ABIsieTcs  OJIOKOBBIM  croco®  pa3pabOTKU  KapbepHBIX  MOJEH, MpeAnoJiararoluii
UCTIOJIB30BaHUE 110 MAKCUMYMY BBIPAOOTaHHOTO MPOCTPAHCTBA ISl PA3MELICHUS BCKPBIIITHBIX
nopoJ. OCHOBHOW NPUYMHOW, OrpaHUYMBAIOIIEH I[PUMEHEHHE JaHHOIo crocoda mpu
0TpabOTKe KapbepHOI'O TMOJsI, BBICTYNAET OTCYTCTBHE HAyYHO-TEXHHYECKUX U Hay4dHO-
METOJMYECKMX HapaOOTOK, B KOTPBIX 0OOCHOBBIBAIOTCS TapaMeTPhl OJIOKOB.

Kak Ob10 yKazaHO BbIIE, CYIIECTBYET HEOOXOIMMOCTh pPa3pabOTKH MOJENN
OTIpesieNIeHus] MapaMeTpoB OJIOKOBOTO crocoba ¢ ydeToM 0003Hau€HHBIX OCOOEHHOCTEH,
KOTOpasi JOJKHA:

1) mpeaycmaTpuBaTh OTPaOOTKY KPYThIX M HAKIIOHHBIX CBHUT ILIACTOB;

2) obecrieyrBaTh COKPAIICHHE PACCTOSIHUS TPAHCIIOPTHPOBAHUS BCKPBILIHOM TTOPO/IbI;

3) CHWXKATh TUIONIA/b 3€MEJb JJISl BHEIIHUX OTBAJIOB;

4) ciocoOCTBOBaTh MaKCHMaJbHOMY HCIHOJIB30BAaHHIO BHYTPEHHEI0 OTBaJIo0Opa3o-
BaHUS,

5) obecnieunBaTh B3aMMOCBSI3b MApaMeTPOB pa3pabdaTbiBaeMOro OJ0Ka U BHIPabo-
TAHHOTO TPOCTPAHCTBA OTPAaOOTAaHHOTO OJIOKA, PaBHOMEPHOCTHh pa3MENIEHHs] BCKPBIITHBIX
opoJ] 0TpabaThIBa€MOro 0JI0Ka B YKa3aHHOM IIPOCTPAHCTBE;

6) crocoOCTBOBATH PALMOHATBHOCTH U 3()(HEKTUBHOCTH OTPAOOTKH KAphEPHOTO OIS,
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THE NEED TO DEVELOP A MATHEMATICAL MODEL
FOR DETERMINING THE PARAMETERS OF THE BLOCK METHOD
OF DEVELOPING CAREER FIELDS
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The features of existing technological solutions for mining formations of inclined and
steeply falling strata are considered, and their disadvantages are identified. The features of the
block method of mining formations of inclined and steeply falling strata are presented. It is
noted that when working out a career field using the block method, the lack of scientific,
technical and methodological developments aimed at substantiating the parameters of the
blocks is a limiting factor. To determine these parameters and factors, it is necessary to
develop a mathematical model for determining the parameters of the block method.

Keywords: open-pit mining, external waste dumping, quarry field, development
system, mathematical model for determining the parameters of the block method, block
method, suite of layers.
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OBOCHOBAHUME HEOBXOJIMMOCTHU U BO3BMOKHOCTHU OCBOEHUA
MHOPOJHBIX OTBAJIOB JIMKBUJINPOBAHHbBIX IITAXT
HEJINMAOBCKOI'O BYPOYI'OJIBHOI'O MECTOPOKJIEHUA

JI.B. IOBAYEBA, kanx. TeXH. HayK

TBepckoi rocyapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET,
170026, Teepsb, Hab. Ad. Hukutuna, 22, e-mail: firslud@mail.ru

© Jlobauesa JI.B., 2025

[Tpoananu3upoBaHbl 0COOEHHOCTH MOPOAHOro oTBana. IlpeacTaBieHbl pe3ylbTaThl
U3y4eHHs] TpoOJIeMbl HAKOIJICHMS W BO3AEHCTBHMS OTXOJOB JOOBIYM Oyporo yris,
CKJIaIUPYEMbIX B OTBajlaX (TEXHOTE€HHBIX OOpPa30BAHMAX) JUKBUJIMPOBAHHBIX ILAXT, Ha
OKpPYKAaIOIIYI0 Cpely, a TaKXe MCCIEJOBaHUS OTBAJBHOW MMOpPOJBI U MpoO TIpyHTa Ha
COJIepKaHNEe COETUHEHMH TSKENBIX METaJUIOB M YPOBHS aKTMBHOHM peakuuu cpensl (pH).
Jlana orieHKa BIMSIHHMSI TEXHOTEHHBIX MECTOPOXKJIEHUIN Ha BOJHBIE OOBEKTHI, HAXOASIIUECS B
30HE€ TEXHOreHHOro oOpa3oBaHusa. (OOOCHOBaHbI HEOOXOIUMOCTb M  BO3MOXKHOCTh
paloOHaIbHOIO OCBOEHUS IOPOIHBIX OTBAJIOB JINKBUIUPOBAHHBIX 1IAXT.
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