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Annomayus. Akmyansnocms pabomel 06YCI06IEHA HEOOX0OUMOCHbIO PA3PAOOMKU MEMOOUKY APUHAMUS
ONMUMANLHBIX BAPUAHNOS PAZGUMLUSL 20PHbIX PADOM HA Y2ONbHbIX WMAXMAX.

Ieny pabomet. Iposecmu ananu3 HOpMAMUGHON U MEXHUYECKOU OOKYMEHMAYULU, UCHOIb3YEMOU NPl pa-
ﬁome YZORMbHbIX WAXM. Paccmompemb meopemuiecKue U npaxkmuieckKue no()xodbl K RPpUHAMUIO peme:{uﬁ no
Pa3eUMII0 20pHLIX paGom Ha y2onbHbIX waxmax. Paccmompems cnoco6bl paBomel coO CAOAICHBIMU CIMPYKMYPd-
Mu 6 dpyeux obaacmsax Hayku. [Ipoananuzuposams cogpemennble N0OX00bl 8 RPOEKMUPOBAHUU 20PHO000bIEAI-
WUX NPeOnpusimuil, 8 MOM YUCLe APOSPAMMHbIX RPOOYKIOE, OISl GbINOIHEHUs PA3IUYHLIX PeUenuli no pazeu-
MU0 20pHbIX padom.

Memoowt uccaedosanusn. B pabome npoananuzuposana 603MONCHOCIL UCHOIb30GAHUI MEMOO0E CHPYK-
MYPHO-PYUKYUOHATBHO2O0 AHATU3A, TMEOPUU NPUHAMUSL PEUeniil, KeaIuMempuu, 3KCHEPMHO20 NPOSHOZUPOBA-
HUsl, MEMOAbL GAPUAMUBHO20 MOOETUPORAHIUA, MEMAbl CUCIMEMHO20 AHATU3A U O,

Pesynomamutr. Ha ocnosanuu ananusa nooxo0o6 k 060CHOBAHUIO NPOEKMHbIX Peuienuli no pa3eumuio 20p-
HbIX pabom Ha Y2OAbHbIX WAXMAX BbISAGLIEHO OMCYMCMEUE 00CMAMOYHO20 HAYYHO20 000CHOBAHUL NPU NPO2HO-
3UPOGAHUU 20PHOMEXHUYECKOU U 20PHO-2C0N02UNECKOL CUMYAyULl HA Waxme, YMo npueooum K nespghexmueno-
Ccmu UCRONB308AHUSL 20pHOJ00BIBAIOWE20 000PYOOBAHUSA, CHUNICEHUIO De30NacHoCmu 20pHulx pabom, nepepac-
X00y MAMEPUATO8 U IHEPSUL U KAK CAeOCMEUE - HOGLIUEHUIO Ce0ecTnOUMOCHY Q00bIYlU Vaisl.

Buteoowr: Cozdanue MemooOuku UMUMAYUOHHO20 MOOEAUPOBAHUS SAPUAHINOE PA3GUINUS 2OPHLIX pabom,
CI’EUCG6HUMM ompamcamb E'UPHO—EEOJIUZM'-[EL'KyiU u 20p1£0mexnu1£ecl<yfo cumyauui() npednpuﬂmuﬂ U 83AUMOCEA3b
MENCAY HOGCUCEMAMY WAXMBL, CROCOOHO Pelutims ROCMAsIeHble 3a0ayi.

Abstract. The relevance of the work is caused by the need to develop a technique of accepting optimal op-
tions for the development of mining operations in coal mines.

The main aim of the study: To analyze the normative and technical documentation used in the operation of
coal mines. To consider theoretical and practical approaches to making decisions on the development of mining
operations in coal mines. To consider ways to work with complex structures in other fields of science. To analyze
modern approaches in the design of mining enterprises, including software products, to implement various solu-
tions for the development of mining operations.

The methods used in the study. The paper analyzes the possibility of using methods of structural and func-
tional analysis, decision theory, qualimetry, expert forecasting, variational modeling methods, methods of sys-
tem analysis, etc.

The results. Based on the analysis of approaches to the justification of design solutions for the development
of mining operations in coal mines, it was identified that there is a lack of sufficient scientific justification for
forecasting the mining and geological situation at the mine which leads to inefficient use of mining equipment,
decrease in the safety of mining operations, excess consumption of materials and energy, and as a consequence -
increase in the cost of coal mining.

Conclusions: Development of the technigue for simulation modeling of mining development options that can
reflect the mining and geological situation of the enterprise and the relationship between the subsystems of the
mine can solve the tasks set.

Karoueevie cnoea: Yzonvnaa waxma, 060CHOBAHUE NPOEKMHIX PEULeHUl, Memodbl MOOeTUPOBAHUS, Gapil-
AHMbL PA3GUMUSL 20PHBIX PabOm, co8peMeHHbie HOOX0Jbl K NPOEKMUPOBAHUIO 20PHBIX PabOIn.

Keywords: Coal mine, justification of design decisions, modeling methods, mining development options,
modern approaches to the design of mining operations.
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lNopHOE peANpHATHE ABIACTCA CIOXKHOH TEXHO-
JIOTHYECKOH CHCTEMOH, KOTOpas COCTOMUT M3 MHOXKE-
CTBa [10/ICHCTEM, 110 CBOEH IIPHPOJIE OTIHYAIIMMHCH
pa3IMYHBIMHM CBOHCTBAMH M CTPOEHUEM HIPHPOJIHBIX U
TEXHOJIOTMYECKUX 00BbeKTOB. Bece 3TH 0COOEHHOCTH
MOJICUCTEM B TEUYEHHME BPEMEHM HENPEPBIBHO M3Me-
HSIOTCSL M CHCTEMBI MOTYT MEpPEXOJHUTh M3 OJHOrO
cOoCTOSHUA B Jpyroe. PasnuuHble 1oAcCHCTEMEl, B 3a-
BHCHMOCTH OT Ha3HAa4eHHsS U OOBLEKTOB, KOTOpbIE MX
COCTaBIIAAIOT, HeCyT B cebe ompeaeneHHy0 HHpopma-
LUIO, TaKylo Kak [1]:

®  [EOJIOTHYECKYIO;

® TECOMETPHYECKYIO;

®  TEXHUKO-TEXHOJIOI'HYeCKYIO;
®  DKOJOTHYECKYIO;

® HOpPMATHBHO-IIPABOBYIO.

Jnst Toro, 4to0bl COHOPMHPOBATH IIEIOCTHYIO
KapTHUHY CHCTEMBI «ILIaXxTa», He0OX0IUMO yBA3aTh 110
ONpPEICICHHBIM [IapaMeTpaM BCIO MHPOpMAIMIO, KO-
TOpO¥t XapaKTePU3YIOTCS TOJCUCTEMBI  YTOJILHOTO
npeanpusTHa. TONbKO TakuM 00pa3oM MOMXKHO BbI-
Opathb a/IeKBATHLIA YCJIOBUSAM BapHaHT Pa3BUTHS TOp-
HBIX paboT, KOTOPLI OCHOBAaH Ha aHAJIM3€ BCEH HH-
(opMalMu O MOJCUCTEMAX M 3BEHBSX IIAXTHI, Pa3BH-
BAIOUIMXCS BO BPEMEHH U IIPOCTPAHCTRE.

Jnst aphexTrBHON paboThl Kaskaas MIaxTa TOMK-
Ha MUMETh YTBEPMHIAEHHYIO [IPOEKTHO-CMETHYIO, I'€0JI0-
ro-MapKIIeHIepCKyIo, IIPOM3BOJCTBEHHO-
TEXHUYECKYIO, CAHUTAPHO-TUTHEHHYECKYIO U YUETHO-
KOHTPOJbHYIO JOKYMEHTALMIO, a4 TaKKE CHTYallMOH-
HBIH TUTAaH TTOBEPXHOCTH C YKa3aHHEM BCeX 00BEKTOB
U COOpYKEHHH B Ipeiesax WIAXTHOro orsoza. Jan-
Hble€ MaTepualbl JOJKHBI BBITIOTHITHECS B COOTBET-
CTBHH C HOPMATHBHBIMH WHCTPYKIMAMH M OIpEe-
JATH €AMHBIMU JUIS OTPACIIH CPOKAMH XPAHCHUS.

BreinonHeHHbIH aHanu3 BceH TEXHUUECKOH JIOKY-
MEHTAllMd TOPHBIX IPEIIIPUATHH MO3BOJIMJ COCTa-
BHUTh KJACCHOHMKAIHIO JOKYMEHTAIMH 10 BHAAM pa-
ooT:

- reoJloruyeckasi JOKyMeHTAlus - XapakTep 3aJie-
raHus I0JIE3HOI0 MCKOIIAeMOIo, XapaKTepUCTHKH
BMEILAIOIIMX [10POJI, BHJBI I'€OJOTMUECKUX Hapylle-
HUH, [JIAHBI TOPHBIX padoT;

- MapkmeHaepckas JOKYMEHTAlMsI - XapakTep
pacToOKEeHUs] TOPHBIX BBIPA0OTOK [0 3aJeraHuI0
[0JIE3HOTO HCKOMAEMOT0, MJIaHEI TOPHBIX padoT;

- MacmopTa BeAEHUs OYHUCTHBIX paboT - TEXHOJIO-
rUsi BEACHHsI OUMCTHBIX padoT, pacuer uX mapameT-
POB;

- Hacrnopra BeAeHHs MOATOTOBHUTEIbHBIX padoT -
TEXHOJIOTHsI BeJIeHHs ITOATOTOBHUTEILHLIX padoT, pac-
YeT UX [apaMeTPoB;

- BCIIOMOTATeNbHAsl TOPHOTEXHHUYECKAs TOKyMeH-
TAlMA - CXeMa TPAHCHOPTA M PACUeT IPy30MNO0TOKOB,
cxeMa pa3MelIeHHs AMeKTPoo0OPYIOBaHHA H JJICK-
TPOCETEH, CXeMa pa3MELIEHHs CPEACTB CBA3M, pacyeT
pacrpesieieHHss BO3yXa MO TOPHBIM BbIpabOTKaM,
CXEMBI Pa3MEIICHUS CPEACTB NOKAPOTYHICHHUS, TUIAH
JIUKBUAIIMH aBAPHH.

Hayuno-TexHudeckuii nporpecc — 310 00bEKTHB-
HBIH TIpoIiecc, KOTOPBIH Ty0OKO YKOpPEHHICS B CO-
BPEMEHHOM NOHMMaHUH H ODOCHOBaHHMH HAyUHBIX H
TEXHOJIOTHYECKHUX OCHOB CETOJAHALIHEro Mupa. bonee
TOTO, HA JaHHbIH MOMEHT, HayKa U TEXHOJIOTHH TECHO
HEepEIICTEHBI IPYT C JPYTOM, YTO OOBIACHSAETCS TEM,
4TO Ha JAHHOM 3Tare Pa3BUTHSA TeXHOC(HEpPBl Teopus
BCerga CTPEeMHTCS HMeThb NPOrPaMMHYIO peanu3a-
LHIO.

B ropnoM jxene MMeeTCs IOCTATOYHOE KOIHYE-
CTBO Pa3iIMYHBIX IMPOTPAMMHEBIX NPOJYKTOB, KOTOPHIE
IIOMOTI'al0T BBIIIOJHATH TY WIH MHYIO (QyHKIHIO pabo-
TBI TOpHOTO Npennpuatus. [IpuMenenne komnbloTEp-
HBIX CHCTEM M pa3paboTKa IpOrpamMMHOIO odecnede-
HHS JAIOT BO3MOMKHOCTh KAaueCTBEHHO HOBOTO pellle-
HHUS CIIOXKHBIX HPOOJEM TOPHOTO HPOM3BOJCTBA H
oopmeHHs  JOKYMEHTAIlMM BCEX TEXHHUECKHUX
CIy0 TOpPHBIX IPEeANPHATHI.

Jlis nmonyueHnst KOHEYHOH NMpOAYKIMH Heodxo-
JuMa pa3paboTKa MacrmopTOB HA BeJIEHUE OYHCTHBIX H
HNOJrOTOBUTENLHBIX PaloT, MIIAHOB JTHKBUIALMY aBa-
pHi#, pacyeT cXeMbl MPOBETPHBAHUS LIAXTHI, COCTAB-
JICHHE CXEMbl BEHTHUIIALMH H BEIEHHS JPYroi TeXHH-
4ecKOl JoKyMeHTanuu. B CBS3H C 3THM, B CTPYKTYpe
KaX/10ro JTOOBIBAIOIIEro MpeArnpuaTus (Mapkiieie-
pHsl, TEOJOTHs, TEXHUYeCKas CiIyk0a, BEHTHIAMS H
Jp.) 3aHATO OOJIBIIOE KOJIMYECTBO BBICOKOKBAINU(HU-
LIHPOBAHHBIX HH)XKEHEPOB, KOTOpbIE 3aHHMAIOTCH pYy-
THHHOH paboToif mo o0paboTke 0OIe-MIAaXTHOH HH-
(hopMalMK ¥ COCTABICHHEM JOKYMEHTAIMH TEXHOIIO-
rHYecKHX npolieccoB. Ha coBpeMeHHOM JTare KOM-
NBIOTEPHBIX TEXHOJIOTHH ux paboTa MomxeT OBITH 1O-
CTATOYHO YNPOLIEHA M KAYECTBEHHO YIIydlleHa IpH
nepeBoje pacueTHOH M oOpabareiBaromieil yacTu Ha
BBIYHCITUTEIBHBIE MAIIHHBIL.

K npuHATHIO NPOEKTHBIX PElIeHHH Ha YTrOIbHBIX
IIaXTaX CYUECTBYET MHOMXECTBO TEOPETHYECKHX
MOAX0M0B, KOTOPBEIC OCHOBaHBI Ha Tepedope ONTH-
MaJIbHBIX BapUAHTOB TEXHOJIOTHH, TEXHUKH, B3aUMO-
cBsizeil u Ap. Bee u3obunue 3THX BapHAaHTOB IIpeciie-
JyeT eHHCTBEHHYI0 Ielb — J00HThCA ONTHMH3ALMH
TE€XHOJIOTHYECKOH CXEMBI IIAXTHI 32 CUET AWHAMHYE-
CKOI'0 IIEPeCMOTpa IPOEKTHBIX BAPHAHTOB Pa3BHTHS
TOPHBIX Pa0OT MPU MOCTOSHHO MEHSIOMUXCS YCIOBH-
SIX Ha YTOJIBHOM NPEIIPUATHH.

[To Gombpmiomy cuery, y4eHble AENalH HEpBLIC
IIard CO3JaHHA KOMIIbIOTEPHBIX CHCTEM Ul MOJE/IH-
pOBaHUS TMPOSKTHBIX pEUICHUH B TOPHOH MPOMBIII-
JeHHOCTH elle B Hadane 60-x romos. Eme torpa me-
pea yueHBIMH CTaBHJIACh 3a/1ada KOMIUICKCHOIO yueTa
BceX (haKTOpOB, KOTOpBIE BIHMAIOT Ha MPOEKTHPOBa-
HHE LIaXT M Ha MX OCHOBe BbIOOpa HamOosee ONTH-
MaJLHOTO TUIaHA Pa3BUTHS TOPHBIX PadOT ¢ y4eToM
TEXHOJOTHUYECKHX, TOPHO-TEOJOTHUECKHX, COLUAJIb-
HBIX ¥ IPYTHX 0COOEHHOCTEH.

Haubonee obuime acnekTsl ¢ pa3sIHYHBIX CTOPOH
MO/ICTUPOBAHMUS TPOCKTHBIX PELICHUH C TpHBIEYE-
HueM DOBM-TexHMKH U KOMIBIOTEPU3HPOBAHHBIX
CHCTEM pacKpbUTH Takue yueHsle, kak M.U. YcTuHoB,
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JLA. Kadopun, A.C. Mankun, A.I. Canamarun,
10.0. 3onotaunos, 10.A. borpauer, A.T. bepesnsk,
AWM. Mureiiko u gpyrue [2 - 8].

Eme B cepenune 1970-x ronos mepea yueHBIMH
rOpHOI 0Tpacin Obla MOCTABIICHA 3a/1a4a B CO3/ITaHUH
CHCTEMBl ABTOMATH3MPOBAHHOIO [POEKTHPOBAHUS
waxTt (CAIIP-Yrons). CyTs 1aHHOH MpOrpaMMEbI 3a-
KJIIOYANach B CO3JaHUH COBEPILEHHONH METOIONOTHH,
KOTOpasi JIOJKHA OTBEYATh COBPEMEHHBIM TpehoBa-
HHSIM, HOBBIM TEXHOJIOTHYECKHM BO3MOMKHOCTSIM H
TEHJCHIHH K KOMIUICKCHOMY HCIIOJIB30BAHMI HEJIp.

ﬂﬂHHaﬂ CHUCTEMA I103BOJIATIA HHKCHEPHO-
TEXHHUYICCKHM paGOTHI/IKaM aBTOMAaTHU3HUPpOBATL CBOIO
pa60Ty 3a CUcT MPOU3BOACTBA TEXHHKO-

AKOHOMHYECKHX M CMETHBIX PAacueToB, MPOIECCOB
M3TOTOBJIGHUS M Pa3MHOMKEHHS JIOKYMEHTAllMH, CO-
3/IaHUH THIIOBBIX 4YepTexel u T.4. Bee 3T Meponpu-
ATHSI TTO3BOJISUTH YCKOPHTH MPOIECC MPOSKTHPOBAHHS,
OHHM CO3JM TPEANOCHUIKH ISl cOo3/1aHus HH(OopMa-
LIMOHHO-IIOHCKOBBIX CHCTEM.

CAIIP B cBOO oyepenb COCTOMT U3 IOACH-
CTEM, KOTOpPbIE MOT'YT OBITh IPOSKTHPYIOIIMMHU H 00-
CITY’KHBAIOIITUMH;

*  (YHKIMOHANBHAS YACTh BBITIOIHAET MPOEKT-
HBIE OTIepaIii W IPOIETYPHI;

*  OOecneunBaronmas 4acTh BKIIOYAET JIMHIBH-
CTHYECKOE, TEXHHYECKOEe, IporpamMMHoe, HH(OpMa-
[IHOHHOE, METOJHYecKOe M OpraHM3alMOHHOe obec-
meYeHune.

* Texunueckoe olecnieueHwe — TeXHUYECKHE
CPEACTBA, KOTOpbIC (YHKIMOHUPYIOT B BHIE BBIYHC-
JTUTENBHBIX CHCTEM;

* JluarsucTuueckoe obecreyeHHe HAMpPaBIEHO
Ha OPHEHTHPOBAaHHE f3BIKOB NPOTPaMMHPOBAHMA, a
TAKKE HCIOJIB30BAHMS CTAaHIApTOB B rpaduke, cxe-
Max, MOJICTMPOBAHHH H T.II.

* HMudopmanuonHoe 00eCHEUEHHE COICPKUT
PAl HOPMaTHBOB, JOKYMEHTOB, CIOBAapeH, Kiaccudu-
KaTOPOB M T.II.

* Meroanueckoe  obecrnedyeHHE — COJCPHKUT
HODMAaTHBBl M  METOMOJOTHIO IpPHHATHA pelle-
uuit,[10].

AHan3 IUTEpaTypHBIX M Internet — HCTOYHHKOB
MOKa3al, 4YTO Ha CErOAHSIIHUH JEeHb IPOUCXOIHUT
npouecc 00BEIMHEHUA PAa3IMYHBIX [POrPAMMHBIX
NPOTYKTOB 110 CBOEMY HAa3HAYCHHUIO B OOIIHE BCEOOB-
eMITIoIHE (0 TOPHOMY HAarNpaBlIEHHIO) MPOTPaMM-
HbIE TTAKETHI.

B nociejiHee BpeMs, ydeHble W3 Pa3HBIX CTpaH
BCE yallle CTaBsiT [1epejl HayKo# 3a/1auy KOMIUIEKCHOH
KOMITBIOTEPH3AI[MA TEXHOJOTHYSCKHX H TEOMH(Op-
MalMOHHBIX CHCTEM M Ha 0ase WX CO3/aHHMA Tpo-
IPAMMHOIO IIPOJYKTA, IO3BOJIOLIErO IepecMarpu-
BaTh IPOEKTHBIE PELIEHHS B PEXKHME PEalbHOTO Bpe-
MEHH. JTO B JajbHeHImeM OyIeT croco0CTBOBATH
MOBBIIICHUI0 KAa4YeCTBA MPUHMMAEMbIX pEUICHMIT Ha
ocHOBe mepedopa OONBIIOTO YHCIA BapHAHTOBR 32
CPaBHHUTEJIbHO MaJloe KOJIMYECTBO BPEMEHU U B 3aBH-
CHUMOCTH OT I[IOCTABJICHHOH 3a/1a4d Heped NpeAnpHs-
THEM OCYILECTBIIATH OBICTPHIM IEPECMOTp pe3yibTa-

TOB MOCTABJIEHHLIX LIeJIeld. DTH BONPOCH! B JOCTATOY-
HO 00ueM BHjie ONHCcaHbl B paboTaxX TaKUX yUEHBIX
kak: E.}O. Kanyrun, 10.H. Ky3nenos, J{.A. Craguuk,
B.B. Kynpusinos, O.E. ®omuuesa, B.M. ek u npy-
rue [12-15].

Ha nanHBIE MOMEHT, IIpH MOA3EMHOH J00BIYH
MECTOPOKJCHHA HeT TIO0TOBOIO HMHCTPYMEHTapus,
CHOCOOHOTO B aBTOMAaTH3HPOBAHHOM pPEXHME pa3pa-
00TaTh BECh KOMIUIEKC TEXHOJNOTHYECKHX pEIIeHUH
JUIsl paccMOTpeHMsl MX sKcnepramu. Bee 3T0, B KO-
HEYHOM cueTe [PUBOJMT K TOMY, 4TO KakK paHblIe
IPOEKTHI pa3padaThIBAIOTCAd W NPUHHMAIOTCSA JKCIIEp-
TaMH HAa OCHOBAaHWHM WX >XM3HEHHOIO OIBITa M BHJE-
HUS CUTYAIIMH.

Juist pemeHust 3TOH 3amaunM HeoOXOJUMO pac-
CMOTpETh CIOcO0bl padOThl CO CIIOKHBIMH CTPYKTY-
pamu B apyrux obmactax. MoaemmpoBaHue ITHPOKO
pacmpoCTpaHEHO BO BCEX HHIKEHEPHBIX JTUCIIMILIN-
HaX, B 3HAYUTENILHOM CTENEHHU IIOTOMY, YTO OHO pea-
JIN3yeT MPHHIMIBL JEKOMIIO3ULHH, a0CTpakUuu H
uepapxuu [16]. Kaxzaas mMoJenn OINUCBIBAET Olperie-
JICHHYK) 4acTh paccMaTpHBAaeMOH CHUCTEMbI, B CBOIO
ouepe/ib, MOCTPOEHHE HOBOM MOJENH MPOHUCXOAUT Ha
0a3e HECKOJBLKUX CTapblX, KOTOPbIE MOPAILHO YCTa-
penu MM HE al0T TOCTOBEPHBIC PE3YNbTAThl B MOTMY-
CTHUMBIX mpenenax. PakTHUeCKH, NpoLecc CO3MaHHUs
Mojieneil DeCKOHEUHBIH 1 3aBHCHUT TOJBKO OT HOBBIX
pa3paboToK B MaTeMaTH4YecKOM MeXaHH3Me WX OITH-
CaHUA W Pa3BUTHA MPOrpaMMHOTO obecnieueHns. -
()eKTUBHOCTL KaXKJI0H MOJENH OIpedensercs MHOoIy-
YCHHBIMHM pe3yJbTaTaMH B CTaHIAPTHBIX W HECTaH-
JapTHBIX ycnoBusx. CpaBHEHHME PE3yJIbTATOB MOJE-
JUPOBAHUS C HATYPHBIMM JIAHHBIMH J1a€T BO3MOXK-
HOCTh TMPOBOJIUTH COOTBETCTBYIOIIHE IOPAOOTKH H
KOPPEKTHPOBKH [IPOTrpaMMHOr0 o0ecriedeHHsl.

B 3aBHCHMOCTH OT CPEICTB, MCIIOIb3YEMBIX IIPH
MOJETUPOBAHHUHY, DPA3NHUYAIOT NPEeAMETHOEe (MaTepH-
aneHOe) 1 abcTpakTHOE (HMAEcanbHOE) MOACTHPOBAHUC
(puc. 1).

MarepuanbHOe MOJICIMPOBAHUE - ITO H3YYCHHE
Ha MOJENIH, BOCIPOM3BOIALICH B OIpeIeIeHHOM
MacmTade OCHOBHBIE I'€OMETPHUCCKHE, (PUIHYCCKHE,
JTMHaMHYecKHe W (DYHKIIMOHAIBHBIE XaPaKTePHUCTHKH
o0BeKTa.

ADCTpaKkTHOE MOIENHPOBAHHE IETHTCS Ha IBPH-
THYECKOE W 3HAKOBOE, Ba)KHEHIIeH pa3HOBHIHOCTHIO
KOTOPOTO SIBNSIETCS IKOHOMHKO-MATEMATHUYECKOE MO-
JIeIIUPOBaHHE.

B cBsi3M ¢ pa3BUTHEM KOMIIBIOTEPHBEIX TEXHOIIO-
I'Mid ¥ aNrOpUTMOB pacyera OOJIBLIINX CHCTEM 3HAKO-
BOEC MOJIEJMpOBaHKUE NpHoOpeTaeT Bce Oonbliee pac-
HpOCTPaHeHHE.

[Tpouecc MonenupoBaHus, Kak IPaBHIIO, Mpei-
cTaBisieT cO0OH psii [MOCIIEOBATENLHEIX JACHCTBUM,
KOTOpBIE IIPEACTaBICHBI Ha pHC. 2.

Jlnst ycrmemHo#W peanu3alMi MONYYEHHBIX 3aKO-
HOMEPHOCTE#H MITH BBIBOIOB, HEOOX0IHMO, YTOOBI:

e  DKclIepuUMeHTAIbHBIE JAHHBIE HMEIH BO3-
MOKHOCTh HHTEIPHPOBATh B PeaibHbIH IIPOLECC;
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e HeoOxogumo BeIOpaTh 00JaCTh dKCIIEPUMEH-
TaJbHBIX JAHHBIX, KOTOPbIE CYIIECTBEHHO BIMAIOT HA
XOJI MOZIEIUPYEMBIX [IPOLIECCOB;

e HeobOxomuMo mnpoBefieHHe MHHHMAIBHOTO
KOJIHYECTBA YKCIEPUMEHTOB C MAaKCHMAaJILHOM J10CTO-
BEPHOCTBIO PE3yILTATOB;

e Pe3ynpTarhl HKCMEPHMEHTOB OJNMKHBI YHC-
JIEHHO OTOOPAKATHCH JUIsl MX KPUTHYECKOH OLIEHKH;

e (O0paboTKa AaHHBIX AOJKHA OBITH MPENCTAB-
JeHa B popMe 3aBUCHMOCTEH, TOTOBBIX JUIS MCIOJNb-
30BaHHSL.

CoBpeMeHHbIe MMOAX0/AbI B MPOSKTHPOBAHHU I'Op-
HOJI0OBIBAIOIIMX IPEANPHATHH OCHOBaHBI Ha (opma-
JIM30BAHHBIX METOJaX, KOTOpbIE OONAJAlT PpsiaoM
JIOCTOWHCTB, CPEIH KOTOPBIX:

1. BO3MOXKHOCTH IOCTPOCHHS PA3JIHYHBIX Clie-
HApHeB Pa3BUTUS BO BPEMEHH U IIPOCTPAHCTBE;

2. BO3MOXHOCTb OBICTPOIO pacyeTa HECKOIBKUX
BapHaHTOB;

3. BO3MOXHOCTh  OINpEJENeHHusT  TapamMeTpoB
TEXHOJIOTHYECKHX MOJCHCTEM Ha CTAJHH IIPOEKTHPO-
BaHUs;

4. BO3MOXHOCTb ABTOMATH3UPOBAHHS JICATEIb-
HOCTH.

)
~
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©
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o
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o
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Ha ceroguamuuil neHp Hambonee aKTyambHOM
SIBNISIETCSl 33714 TIOCTPOEHHS METOAMKH Tepebopa
BapUaHTOB PA3BUTHs TOPHBIX PaboT Ha IUIACTOBBIX
MecTopokaeHusx. Hanbonee yHMBepcaabHBIM SIBIISI-
eTcs METOJ TOJTHOTO Iepedopa, OIHAKO MOCTPOSHHE
aNTOpUTMa SIBISETCS BeChbMa TPYAOEMKOH 3anauveif,
JUIs perieHus KOTOpod HeoOXOJMMO OTMMCAHHE BCETo
KOMIUIEKCA B3aMMOCBS3eH 3IEMEHTOB MOJICHCTEM H
3BEHBEB IIPOEKTHPYEMOH MIaXTHL.

Mertos yacTHuHOTO nepebopa BapHAHTOB pa3BH-

m VaTepnanbHoE g

THSI TOPHBIX padoT MO3BOJISET COKPAaTHUTh 00beM He-
00X0JMMOI0 4HC/Ia PacyeToB 3a cyeT BbIOOpa mapa-
METPOB B COOTBETCTBHH C HEKOTOPBIMH 3aKOHAMH
WIH CIy4alHOTO NOMCKa. BasKHBIM ABISETCA HaXO0XK-
JIeHHe MPOEKTHPYeMOil CHCTEMBI B 00J1aCTH JOMYCTH-
MBIX [TapaMeTPOB.

MoO>KHO MPHBECTH MHOXECTBO IIPHMEPOB YCTIeIl-
HO (QYHKIMOHHPYIOUIUX CI0XKHBIX CHCTEM B pa3ivu-
HBIX 00JIacTAX NEeATeNbHOCTH denoseka. IlocTpoenue
00BEKTOB-OPUEHTHPOBAHHBIX MOJIeNei KpaliHe BaXkHO
IIPH [IPOCKTHPOBAHUH CJIOXKHBIX CHCTEM, 3TH MOJIENIH
[IOKPBIBAIOT BECh CHEKTP BAXHEHIIHX KOHCTPYKTOD-
CKHUX PELICHUH.

3a cueT MCMONIBb30BaHUS YETKO TOCTPOSHHBIX all-
TOPHTMOB  CYIIECTBEHHO  YIPOIIAIOTCS  METO/IBI
CTPYKTYPHOTQ TIPOEKTHPOBAHUS CIOKHBIX CHCTEM.
Oprentanus Ha OTAENbHBIE OOBEKTHl II03BOINAET
CHPABIATHECA CO CIIOKHOCTBIO CHCTEM Pa3IHUYHON
IpHPOABT ¥ IU(G(EepPEeHITNPOBAHHO COETHHATE HX B
OJIHY CHCTEMY.

Ha cerogusmnuii JeHb B FOPHOH IPOMEBIIIIEHHO-
CTH CYIIECTBYET OONBIIOE KOMHYECTBO MPOrPAMMHBIX
TPOJIYKTOB JUTsl BBITIONTHEHHST Pa3IMUHBIX PELICHHH.
OTH OPOSYKTHl MOTYT OBITH KJIACCH(MHIMPOBAHBI 110

m Pun3nyeckoe

HaTypHoe

dHa/10roBoe

3BPUCTUYECKOE

= MaeanbHoe {
3HaKoBoe

Puc. 1. Buowr modenuposanus
Fig. 1. Types of modeling

HX TPUMEHUMOCTH JUIl KOHKPETHBIX MPOU3BOICTBEH-
HBIX TIporieccoB. OCHOBHBIE M3 HHX KIIAaCCH(HIIHPO-
BaHBI CIEAYIOMIAM 00pa3oM:

o T'opuble cucrems! 0011er0 Ha3HAYEHUS;

0o Crenuanu3upoBaHHBIC FOPHBIEC [IPOIPAMMBI;

0  CucTeMBl yIIpaBIeHUS IPOU3BOJICTBOM;

0  CHCTeMBI perHcTpaIlHK POU3BO/ICTRA.,

['opHble cHCTeMBI OOIIEr0 HA3HAYSHHS MpEIHA-
3HAYEeHBI ISl OLEHKH 3al1acOB, IIOCTPOSHHS Ie€0JIOTH-
YECKHX MOJIENEH MECTOPOXKIEHHH, CO3MaHMs KaJleH-



Bectnuk Ky36acckoro rocy1apcTBEHHOTO TeXHHUECKOTO yHHBepcHuTera. 2017, Ne 4, ¢.189-196
Tynunsia A.B. AHanu3 COBpeMEHHBIX IOJX0J0B K 000CHOBAHHIO POEKTHBIX PEIICHHUIH. .. 193

MpegeapuTencHOE WEYYEHME OOLEKT

BHABHMENHE W NPOBEPHA NEPBOHIYANLHLK THNOTES O CBOHCTEAX OOLEHTA M END PMIHYECHOH NPHPOLE

MoMcH NPOTOTMOE W AHANON08

BOABAEHHE CYILECTEEHHBIX XIPAHTEPHCTHM

YrouHEHME W BRG0P BMAE MOAENMPOEEHKA

FHCMEPHMEHTANEHEIA HAK TEOPETHYECHHA HANHS BOIMOMHOCTH MOASIMPOBAHHA

HOHCTRYHDOBAHHE MOLEAW

ConocTaaneHwe PE3yNETATOE MOJENMPOBAHMA C A3HHEIMKM 00 00LEKTE

np 3 ANEHBATHOCTH M KOPPERTHPOBKI MOEAM

Puc. 2. Aneopumm npoyecca mooeruposanus
Fig. 2. Algorithm of the modeling process

JIAPHBIX TUTAHOB OTPa0OTKH 3aracoB YrOJNBHOTO Me-
CTOPOXKJICHHSI, IPOCKTHPOBAHMS U IUIAHUPOBAHUS
ropHbix pador. B wmwupe smaupyer 5 KoMTaHHIA,
npegocrapsomux takne [10 — Gemcom, Maptek,
Mintec, Surpac 1 Datamine.

Crnenuanu3HpoBaHHBIE TOPHBIE MNPOrpaMMbl Ha
JIaHHBIIT MOMEHT HE HaXOJAT LIHPOKOIO NMPHMEHCHHS
Ha wwaxrax JlonOacca, oJHAKO B HOCHEIHEE BpeMms
aKTHBHO pPAa3BHBAIOTCd B MHPOBOH IPakTHKE OTpa-
OOTKHM MECTOPOKAEHHH MOJNE3HBIX MCKOMaeMbIX. OHH
pealT BOIPOCH], CBSI3aHHLIC CO CHEIMAIM3UPOBAH-
HBIMH 00JacTsAMH TEXHOJOTHIi, TaKUMH, Kak: Oypo-
B3pbIBHBIE Pa0OThl, BEHTHJISILHSA, TPAHCIOPT, JKOJIO-
rus, reoMexanuka u apyroe. CyuecTByeT orpoMHoe
komuuectBo I10, KOTOpBIE CO3/aIOTCS CHENHATBHO
KOMIIAaHHSIMH, YTOJIBHBIMH TIPEATPHATHIMH HIH HC-
CJIE/IOBATENILCKUMH YUPEXKICHUSIMH CIICHHAIIBHO IS
HYK/J] KOHKPETHOTO TOPHOT'0 NPeANPUATHS.

CucTeMBl yIpaBIeHUs NPOU3BOJICTBOM HIMPOKO
pacnpocTpaHeHbl Ha 3amnajie, 0COOEHHO Ha Kapbepax.
IIporpammHoe obecnieyeHne 3TOH KaTeropuu o0Ob-
€IMHSET MPOrpaMMbl U 00OPYIOBAaHHS C LEIBIO I10-
JIy4eHHs] BO3MOMKHOCTH B PEKHME PEajlbHOIo BpeMe-
HH YNOPaBIATH MPOM3BOJICTBEHHBIMH NPOIECCAMH,
TaKUMH KaK: yIpaBJIeHHE TOPHBIM TPaHCIOPTOM, Oy-

r\/‘ r\‘/ r\> npoeKmpUBaH“e
b 4 4 i 4

POBBIMH CTAQHKaMH, TOPHBIMH MallHHAMH WM mp. B
noclie/IHee BpeMs KPYIMHEHIIMMH MHPOBBIMH MPOH3-
BOJIMTENSAMH TOPHBIX MAIllHH Pa3padarhiBalOTCA CH-
CTEMBI YIIpaBJIeHHEM 000pyIOBAaHUEM /ISl BHEAPEHUA
HX B CHCTEMBI YIIPaBICHHA NOTpeOUTEeNeH.

CucTeMBl perucTpariy MpoH3BO/ICTBOM 3TO CIIe-
yuanusuposanHoe I[10 ans ropHeIX NpeANpPHSTHIA,
KOTOpPOE TIO3BOJIET BECTH YUET M BBIAAaBaTh CIIEIHa-
JMU3UPOBAHHBIE OTYETHI 110 PA3NHYHBIM BHAAM Jesi-
TeNBHOCTU TpeAnpHATHi. OHH YacTo MpeacTaBISIOT
co0oit paznuunbe TAOINIEI 1 0a3bl TaHHBIX. B G0nb-
IIHHCTBE ciiy4daes, 9To [10 paspabateiBaercs crenua-
JUCTaMH Ha NpeaNnpHATHH. Y HAc, Ha YTONBHBIX MIaX-
tax Jlonbacca, atu 6a3pl JaHHBIX pa3pabaTbiBaloTCs B
nakere Microsoft Office Excel u npeacraBnsior co-
00#f MHOKECTBO TaONHII MO Pa3TMYHBIM aCMEKTaM
XO3SHCTBEHHOM M KOMMEPYECKOH eATENbHOCTH
IIPeIIPUATHH.

TakuM o00pa3oM, COBpEeMEHHBIE MaKeThl Mpo-
rPaMMHOTO 00ecredeHHs TOPHOA00BIBAIOINX 00BeK-
TOB CTPEMATCS MOKPBITH BECh KOMIUICKC PEIICHHI B
[IPOU3BOJACTBEHHON LenoYKe npenpusaTai (puc. 3).

K cosxkanenuro, OOJBIIHHCTBO IPOrPaMMHBIX
MPOAYKTOB NEPeIOBLIX MHUPOBBIX KOMNAaHUil B 0Oma-
CTH TOPHOH TPOMBIIMIICHHOCTH, MOTYT TOKPHITh

YnpasneHnue
rOPHbIMH

paboTamn

Puc. 3. Cnexmp peuwiaemvix 3a0au 6 npouzg00CMeEHHOU Yenouke npeonpusimui
Fig. 3. The range of problems to be solved in the industrial chain of enterprises
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OONBIIMHCTBO MPOEKTHPOBOYHBIX paboT TONBKO Ha
OTKpBITEIX padorax. YUto xauaercs noa3eMHO#H 100bI-
YM IOJE3HBIX HcKonaembix, 110 crnocodHO moKpsITh
JIMIIB MX YacTh, B YACTHOCTH MOXKET IPOHM3BECTH I10-
CTPOEHHE TOPHO-TEOJOTHUECKHX HH()OPMAIMOHHBIX
CHCTEM, HaHECTH IUTaHUPYEMEBIE Y4acTKH OTpaboTKH,
HAuepPTUTh KaJIeHJApHBIH IUIaH OTPadOTKHM BHIEMOY-
HBIX YYacTKOB HW/MIH CHeNaTh pacdeThl OTACIBHBIX
TEXHOJIIOTHYECKHX CXeM (TPaHCIIOPT, BEHTHIIALHSA,
MpUMeHsieMasi TEXHUKA U Jp. )

B 1100aBOK K 3TOMY ClIe/lyeT OTMETHTb TOT (DaKT,
4TO 3anajHele 00pasibl HHMPOPMALHOHHBIX CHCTEM
pa3pabaThiBalOTCs MO/ T'OPHO-IE0JIOrHYECKUE Tpebo-
BaHMs 3anexel 3ananueix crpan (CILA, Ascrpamus,
Yexus ¥ T.1.) ¥ TOPHO -TEXHUUECKHE YCIOBHS aHAIO-
rOB 3alajHOro MPOHM3BOJICTBA, KOTOPEIE B OOIBITHH-
CTBE CJIy4yaeB KapJMHANIbHO OTIHYaroTcs or JloHbac-
ca.

I'opHOE MPOU3BOJICTBO SBISETCS OJHON M3 CAMBIX
CJIOJKHBIX MOJEIeH, KOTOPYI MOXHO BOCIPOH3BECTH
TOJBKO IIPH COOTBETCTBYIOIIEM COYETAHHH COCTAaB-
HbIX 271eMeHToB. Co3aHne MMHUTAlMOHHBIX MOACIEH
BCEH TEXHOIOTHYECKOH IENOYKH MpH J00bBIYE, TpaHC-
MOPTHPOBKE M TepepaboTke yrias Ha 0asze KOMIBIO-
TepHOro obecreyeHns JaeT BO3MOKHOCTh I herTHR-
HO IPOTHO3HPOBATh T'OPHO-TEXHOJOCHYECKHE IIPO-
LIECCHl X BHOCHTH HCOOXOAMMBIC H3MEHEHHA B CIIy4ae
BO3HMKHOBEHHS HECTAHJAPTHHIX cHTyarnuid. [ToBbI-
menne 3hhexTuBHOCTH paboTel maxT TpedyeT mo-
CJIEI0BAaTENILHOTO M YKOHOMHYECKH 00OCHOBAaHHOMH
KOMIUICKCHOM CMEHBI TEXHOJOTHH BBIEMKH YIUIA,
aJIeKBATHOTO BO3MOYKHOCTSIM OYHMCTHBIX MEXaHH3UPO-
BaHHBIX KOMILJIEKCOB HOBOTO TEXHHYECKOIO YPOBHL.
BaxHBIM HampaBlIeHHEM YBETHYCHHS HKOHOMHYE-
CKHX IIOKa3aTeNeH sBIAeTCs NMOHUCK BHYTPEHHHX pe-
3€pPBOB, OT KOTOPBIX 3aBHCHUT KOJIHYECTBO M Ka4eCTBO
JNOOBITOTO YIS

HapamuBanue 00beM0OB T0OBIYH - MEPBOOUCPE/I-
Has 3ajla4a yroibHOM mnpomblneHHocTH Jlonbacca.
ITpaxTrka padoThHl IAXT MOKA3BIBAET, YTO MJET ILIa-
HOMEpHOE CHHKEHHME KOJIHMYECTBA OYMCTHBIX 3a00€B
NPH YBEJIMYEHHH WX TIPOM3BOAMTEIBHOCTH H Ha/IEXK-
HOCTH (DyHKIHOHMpOBaHHA. Pa3zeuTne mnomseMHOTO
crocoba 100bIMK YU HAlIPABJIEHO HA WHTEeHCH(UKA-
LU0 TOpHBIX PaboT mpH 3(GPEeKTHBHOM BIIOKEHHH
HHBECTHUIIHH B BBICOKONIPOH3BOIHTCIBHBIC MEXaHU3H-
POBaHHBIC KOMITJICKCHI.

HHTeHCcH(UKAIMS TOPHOTO TMPOU3BOCTBA — MPO-
IPECCHBHOE HAIIpaBlieHHE, KOTOpPOEe JODKHO (HOpPMH-
poBaThCs TIPH MOJENHPOBAHHH BAPHAHTOB Pa3BHTHA
ropusix pabor. OHO mpeaycMaTpHBacT BHEAPEHHS

OUYMCTHBIX MEXaHHW3MPOBAHHBIX KOMIUIEKCOB HOBOIO
TEXHHYECKOI'O YPOBHS U COBEPLIEHCTBOBAHUS TEXHO-
JIOTHH BBIEMKH.

Hanbosnee cymecTBeHHbIE TEXHOJIOTHYECKHE IIa-
paMeTpbl, BIUSIOUIHME Ha J0ObIMY YIUWIA: CKOPOCTb
IBIDKEHHS 32005, BBIEMOUHBIX MOIIHOCTH IJTacTa,
JUIMHA JIaBBl U BBIEMOYHOro cTonbda. M3menenne atux
[IapaMeTPOB BJIUACT Ha TOPHOTEXHHYECKOE CHTYALHIO
MIAXThI, TOTOMY MPHUHATHE PELICHUH JOMKHO OBITH
OCHOBAHO Ha  aHaJdM3€  KOHKPETHBIX  [OPHO-
re0J0rMYECKUX YCIOBHM NEHCTBYIOUX IIAXT. YUH-
TBIBas CIOMKHOCTb CTPYKTYPHOI'O CTPOEHUA MAacCHBa
TOPHBIX IIOPOJI, OrPaHMYCHHOCTh PA3MEPOB MIAXTHBIX
nojeH M BBIEMOYHBIX YYacTKOB, HEOOXOAUMO TOAXO-
JIUTh  TH(GQEpPEeHIIMPOBAHHO K PEKOMEHIOBAaHHBIM
napamerpam BbleMO4yHOro cronba. Takoil noaxon
rapaHTupyeT aJeKBaTHOE M3MCHEHUE TEXHOJOIUMH
BBIEMKHM YTJI Ha KOHKPETHYIO TOPHO-T€0JI0THYESCKYIO
curyanuoo. B kKoHeYHOM HTOTe, HHTEHCHBHBLIH MyTh
pa3BUTHA HIPHBOJUT K CHHIKEHUK Ce0ecTOMMOCTH
YT, CpOKa OKYIAeMOCTH 000pyIOBaHUA U yBeIHUe-
HHIO peHTabenbHOCTH npeanpusaTui. Ero seapenne
HEBO3MOKHO 0€3 NPHBIEYEHHs HOBBIX HAYYHBIX pa3-
paboTOK, TOPHOH TEXHUKH HOBOIO YPOBHS, KOpPpEK-
THPOBKA HEKOTOPBIX TEXHOJIOTMYECKHUX 3BEHBEB IIaX-
TBl M CO3[JaHUE COOTBETCTBYIOLIEH CHCTEMBI MOHHMTO-
puHra.

OTCYTCTBHE JIOCTATOYHOTO HAYYHOTO 06OCHOBA-
HUS NIPH MPOrHO3MPOBAHHH TOPHOTEXHUYECKOH CHUTY-
alMMd Ha [IaXTe NPUBOAUT K HedddexkTuBHOCTH HC-
IIOJIB30BAHUS TOPHO/00BIBAIOMIECIO  000pPyJ0BaHM,
CHIDKEHMIO 0e30MacHOCTU TOPHLIX padoT, mepepacxo-
Jly MaTepUaJIOB M YHEPrUM U KaK CIEJICTBHE - MOBbI-
meHu0 cebectouMocT n00bIuM yris. IloaTtomy pas-
paboTka KOMIBIOTEPHBIX HMMHTAlMOHHBIX MOZENeH
JlaeT BO3MOMKHOCTh 3a0IaroBpEMEHHO OLCHHUBAThH
BO3MOJKHBIE PUCKH H 3P (EKTUBHO MpeaOTBpaaTh UX
NOCJIECTBHA, SBISACTCHA, OE3YCIOBHO, AaKTYaJlbHBIM
HAIpaBJICHUEM PA3BUTHS FOPHOH HAYKH.

Jlns pemieHusi MOCTAaBICHHOH 3ajayd HeoOX01u-
MO CO37aHHEe METOAMKH MOJEIHPOBaHHA BapHAHTOB
pa3BUTHA TOPHBIX paboT, KOrja MmaxTa BOCIPOHU3BO-
JUTCS KaK MMHTAlLMOHHAs MOJEJb BCEX IIPOLIECCOB,
OTpaxaloIMUX I'OPHO-IEOJOTHYECKYH) U I'OPHOTEXHH-
YEeCKYI0 CUTyalMI0 npeanpustusa. Poms umxenepa
BBIJIBUTAETCA Ha IEPBBIH IJ1aH TONBKO IIPH IPHHATHH
peureHnil Ha KOHKPETHOM JTare BBIMOJHEHHS OT-
JIeILHOTO TEXHOIOTHUYecKOro mpouecca. CHCTeMBbI
UMEKT 00paTHYlO CBA3b M JAal0T BO3MOKHOCTb H3Me-
HATb CHCTEMBI YIIPABJIECHUSA U KOHTPOJS ¥ NPUHUMATh
HEeCTaH/IaPTHBIC PEIICHHS.
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