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NMPUMEHEHWE MI'YA ONA ®OPMANUSALIMN NMPON3BOACTBEHHbIX
MPOLIECCOB M ONEPALM B OYNCTHBLIX 3ABOAX

WMHcTutyT domnsmkm ropHeix npoueccos HAH YkpaunHsl

Buinonnena cmpykmypuzayus 3ampam 8pemeHu HA 8bINOHEHUE NPOYecco8 U onepayull
OYUCTHO20 YUKIA 8 KOMNIEKCHO-MEeXAHUUPOBAHHOM oyUcmHoM 3aboe. Onucan aneo-
pumm MI'VA xax memoo unoykmuenozo mooenuposanus. Tlonyuena mamemamuveckast
MOOenb NPOU3BOOUMENLHOCIMU JIA8bl ON 3AMPAam peMeHU HA GbINOJHEeHUe HeUmMamHbixX
onepayutl OYUCMHO20 YUKIA.

C no3unuii CUCTEMHOIO MOJX0AAa KOMIUIEKCHO-MEXaHU3UPOBAHHBIE TEXHOJIO-
MM BBIEMKH YIUII PAcCMaTPUBAIOTCS KaK COBOKYIHOCTb B3aMMOCBS3aHHBIX IPO-
M3BOJICTBEHHBIX IPOLECCOB M omepaiuii B ounctHoMm 3aboe [1]. Tloatomy mns
(dopmanu3any NpOU3BOJCTBEHHBIX MPOIECCOB B JlaBe HEOOXOIUMO CTPYKTYpH-
poBaTh 3aTpaThl BPEMEHU Ha BBINOJIHEHHWE MPOLIECCOB U OINEpalfii O4YMCTHOTO
ukia. [IpogomKuTenbHOCTh MPOM3BOJICTBEHHBIX IPOLECCOB M onepauuil 00y-
CJIaBJIMBAETCSl COBOKYIHOCTHIO MPOM3BOAUTEIBHBIX U HEMPOU3BOJIUTENIBHBIX 3a-
TpaT BPEMEHH, T.€. IPEAYCMOTPEHHBIX U HE IIPELYCMOTPEHHBIX TEXHOJIOTHYECKUM
nacnopToM. [IpofoKUTENBHOCTh TEXHOJIOTMUECKUX IMPOLIECCOB U ONEpalui —
TOJIBKO IIPOM3BOJUTENBHBIE 3aTpaThl BPEMEHU Ha NPOLIECCHl U ONepaluu, pery-
CMOTPEHHBIE TEXHOJOTUYECKUM MaclOPTOM U IJIAHOTPaMMOMN BEJI€HHS OYMCTHBIX
paboT B saBe.

Benenune ouncTHBIX paboOT ¢ MPUMEHEHHWEM MEXaHU3UPOBAHHBIX KOMILIEKCOB
IpeycMaTpUBaeT BBIMOJTHEHUE TEXHOJIOIMYECKHX (IITATHBIX) MPOLECCOB U Olle-
paruii, KOToOpble YCIOBHO MOXKHO Pa3/IeUTh Ha TPU Ipymsl [2]:

1) BeleMKa yrist KoMOaitHOM, MEXaHU3UPOBAHHAS 3aYMCTKA YISl IPH OJJHOCTO-
pOHHEHN cxeMe paboThl koMOaiiHa, MepeBUKKA CEKLIIUH MEXaHU3UPOBAaHHON Kpe-
1 1 3a00MHOTO KOHBEWepa;

2) KOHIIEBbIE ONEpaLlMU: IEPEIBUKKA FOJIOBOK KOHBeWepa, MpoPHIIaKTUYECKUI
0CMOTp 000PYIOBaHUS U JIP.;

3) mpouue 3aTpaThl BpEMEHHU: MpHEM-cladya CMEHBI, OYpOB3pHIBHBIE PabOTHI,
POTUBOBBIOPOCHBIE MEPOIIPUATHS U JIP.

Oco0yr0 KaTeropuio Mpou3BOACTBEHHBIX ONEPALUil COCTaBIIAIOT HELITATHBIE —
00ycCJIOBJICHHbIE HEOOXOAMMOCTBIO ycTpaHeHusi oTka3oB [3]. IIpomomkutens-

152



Pu3uKO-TeXHHYeCKHe NMPodJeMbl ropHOro npoussoacrea 2012, ppin. 15

HOCTDH BBIIIOJIHCHUA HCIITATHBIX onepaum”l OMpeaciACTCa BpCMCHEM IIPOCTOCB 110
BHYTPWJIaBHBIM TNpu4rHaM. OTIENbHYIO TPYIIY HEMPOU3BOIUTENBHBIX 3aTpar
BpeMeHHU (ITPOCTOEB) COCTABISIIOT OCTAHOBKHU IO BHEJIABHBIM MPUYKUHAM, 3aBUCS-
IIMM OT OOIIEUIaXTHOTO U YYaCTKOBOTO TpaHCHOPTa, NepedoeB B CHAOXKEHUU
AJIEKTPOIHEPrueil, 3anpeiieHus padoT u3-3a Hapymenus 11b u ap.

Hemratueie onepanuy B 3aBUCUMOCTH OT BBI3BIBAIOIIMX UX MPUYHH AEISATCS
Ha CJIEYIOLIUE TPYIIIbL:

— HCHPOU3BOJUTCIIBHBIC 3aTPaThbl BDEMCHH B IIPOLCCCC BBICMKHU YIJIA,

— HCIIPOU3BOJUTCIIBHBIC 3aTpaTbl BPEMCHH B IMPOLIECCE TPAHCIIOPTUPOBAHUA
YA K MOJArOTOBUTEIBHOM Bpra60TKe;

— HEINPOU3BOIUTENbHBIEC 3aTPaThl BPEMEHU B IIPOLIECCE KPEIUIEHUS U yIIpaBlie-
HHUST KPOBJIEH;

— HEMPOM3BOAMTEIbHBIC 3aTpaThl BPEMEHHU IIPH BBIMIOJIHEHHH KOHIIEBBIX OIle-
panuii, IpOBEICHUS POTUBOBBIOPOCHBIX MEPONPHUSITHIA, OYpPOB3PBIBHBIX PadoOT,
YIPOYHEHUS TTOPOJI U JP.

CtpykTypa 3aTpaT BpPEMEHHU BBIMOJIHEHHSI MPOU3BOJCTBEHHBIX MPOIECCOB U
orepanuii B KOMIUICKCHO-MEXaHH3UPOBAHHOM OYMCTHOM 3a00€ MpENCTaBICHA B
Tabim. 1.

Tabnuna 1
CTpyKTypa 3aTpaT BpeMeHH Ha BbINOJIHEHHE MPOU3BOACTBEHHBIX MPOLECCOB
onepaunuii B O4UCTHOM 3a00e
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KommiekcHO-MeXaHU3UpOBaHHAs BBIEMKA YIJIA, KaK M JII00asi TEXHOJOTHS, Xa-
paKTEpU3yeTCsl ONPENEICHHON UKIMYHOCTBIO BBIIIOJIHEHUS ITPOLIECCOB U OIlepa-
LW BO BPEMEHH.

Bblemka yriis koMOailHOM OCYILECTBIISI€TCSI OJJHOBPEMEHHO C MEpPEIBHKKOMN
CEKIIMM MEeXaHU3UPOBAaHHOM KpEIU U cTaBa KOHBeWepa. VICKIIIoUeHre COCTABIISIIOT
TEXHOJIOTUH, MPEAyCMaTPUBAIOLINE OJHOCTOPOHHIOK CXEMy paboThl KoMOaiiHa
Wi (QPOHTANBHYIO MEPEBIKKY KOHBelepa. B 3Tom ciydae mporiecchl HE COB-
MEIIAIOTC BO BpeMeHHU. KOHIEBBIE OIlEepallMy MPEeSyCMaTpUBAIOT NEPEIBHKKY
TOJIOBOK KOHBelepa, MpoGHIaKTHIECKU OCMOTp M MEJIKUH peMOHT KoMOaiiHa u
ap. K npounm npons3BoICTBEHHBIM 3aTpaTaM BPEMEHU OTHOCATCS KOHIIEBBIE OIle-
pammu, OypoB3pBIBHBIE PA0OTHI, MEPOTIPHUATHS 110 JIETA3aUH, YIIPOUYHEHUIO MTOPOT
u J1p.

PaccmoTpenue TeXHOJIOTHH OYMCTHBIX pabOT Kak B3aWMOCBS3aHHOW CHCTEMBI
(COBOKYITHOCTH)) IPOLIECCOB U OINepaluii J0ObIUN YIJIs O3BOJISIET (OpMaIN30BaTh
3aBUCHUMOCTH HaJEKHOCTU U MPOU3BOAUTEIBHOCTH KOMILJIEKCHO-MEXaHU3UPOBaH-
HBIX TEXHOJIOTUH OT MPOJOJIKUTEIBHOCTH ITPOU3BOJCTBEHHBIX IIPOLIECCOB U OIle-
pauuii. Maremartuyeckue MOJEIM CUCTEMBbI "OUUCTHBIE PaOOTHI" IO3BOJISIIOT
YCTAHOBUTbH 3aKOHOMEPHOCTH (DOPMUPOBAHUS HAJSKHOCTU U IMPOU3BOIUTEIBHO-
CTH KOMILIEKCHO-MEXaHU3UPOBAHHBIX TEXHOJIOIMM JOOBIUN YTIIsl.

[ITaxTHBIE XpOHOMETPaKHbIE HAOIIOJICHNS, BBIOJIHAEMbIE HEIIOCPEICTBEHHO B
OUYHCTHBIX 32005X, O3BOJISAIOT MOJIYUYUTh HanOOJIee TOUHbIE JAHHBIE O MPOJOIKH-
TEJBHOCTHU BBINOJIHEHNS MITATHBIX M HEIUTAaTHBIX MPOLECCOB U onepauuid. OqHa-
KO, TIPOBEJCHUE XPOHOMETPAXKHBIX HAOIIOJAEHUN TpeOyeT 3HAUUTENbHBIX HEMpo-
U3BOJIUTENIBHBIX TPYJOBBIX 3aTpaT OT IPYIIbl HAOMOAaTeNel, KOTOpble JOKHBI
BBITMIOJIHATh HENPEPHIBHBIE HAOJIOJIEHUS B TEUEHHUE OIPENEICHHOI0 Iepuo/a.
[TpomomkUTETLHOCTh HAOIIONEHUH OlNpeieNnseTcss MeToAaM1 TEOpUH TIaHUPOBa-
HUA dkcniepuMeHTOB [4, 5]. Ilpu 3TOM 3aaercs xenaeMasi TOUHOCTh PE3YJIbTATOB,
OT KOTOPOH 3aBUCUT MUHHMMAaJbHAs MPOAOIKUTEIBHOCTh HAOIIOJEHUN C y4eTOM
TOYHOCTH Ka)/10ro oTdera o HabOmoaeHusX. UeM MeHbIlle TOUHOCTh OTIENIbHBIX
OTYETOB, TEM IPOJOJDKUTENbHEE OyeT epruo HaOMIOeHUN JUIsl OTy4YeHUs pe-
3y/lbTaTOB C 33JaHHOW TOYHOCTHIO. [Ipu mpoBeaeHNH HENpPEepPBIBHBIX XPOHOMET-
paXKHBIX HAOMIOACHUN Tpynmoil HabmrojaTeneldl HEerMmoCPEJACTBEHHO B OYHMCTHOM
3a00e MUHUMAaJIbHBIN CPOK HAOIIOJEHUIM MEHbIIIE, YeM MPH MCIOJIb30BAHUU B Ka-
YeCTBE MCXOJHBIX JIAHHBIX OTYETOB FOPHBIX MACTEPOB JTOOBIYHBIX Y4aCTKOB, KO-
TOpble PUKCUPYIOTCS A€KYPHBIM IO IIAXTE B JUCIETYEPCKOM KypHAJIE.

B kauecTBe HCXOAHBIX JAHHBIX MPUHATHI 3aTPAThl BPEMEHH NpH 0TpadboTke 1-i
ceBepHoii aBbl O10ka 3 tutacta dg m/y "TlokpoBckoe", 3aMKCHPOBaHHBIE B TUC-
MeTYEPCKOM KypHase ¢ MapTa 1o oktsa0ps 2008 r.

JlnmuHa BeIeMOYHOTO cToiba — 978 M, umHa 1-ii ceBepHOit 1aBbl O10Ka 3 — 256 M,
IIPOMBILIUIEHHBIE 3anachl yris — 472 ThIC. TOHH.

VYronpHbI TIacT 04 MMEET CIIOKHOE CTPOCHHE, MO IUIOIMIAAN BBIEMOYHOTO
cT0J10a €ero MOIIHOCTL cocTaBistia 1,3—1,76 M.
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Briemka yrias Benach CTOIOOBOM CHCTEMOH pa3paboTKH MO MPOCTUPAHUIO 00-
pPaTHBIM XOJIOM C MOMOIIbI0 MEXaHU3UPOBAHHOTO KOMILJIEKCA B COCTaBE BbIEMOY-
Horo kombaiina MB-12(450E), mexanusupoBanHoi kperu 3K-90T u ckpebko-
Boro konBeiiepa CIILI-230. OTOuThIi yroib U3 JIaBbl MEpErpykajics Ha CKpeOKo-
BbIi koHBeiiep PZF-05/800 m manee TpaHcmopTupoBayics MO 1-My ceBEepHOMY
KOHBEHEpHOMY IITpeKy OJ. 5 neHTouHbiM KoHBeliepom 2JIT-100Y. Cxema naBsbl
IpeJcTaBIeHa Ha puc. 1.

L L T Tl 1T T T 1.

Puc. 1. Cxema 1-i1 ceBepHOil 1aBbI
6moka 3 tacra ds4 m/y "TIokpoB-
ckoe": 1 — BbIEMOYHBIH KOMOaiiH
MB-12(450E), 2 — mexaHU3HpO-
BaHHas kpenb 3K/-90T, 3 -
ckpebkoBbIii konBeiiep CIILI-230,
4 — ckpeOkoBbIli KOHBelep PZF-
05/800, 5 — neHTOUHBIH KOHBElEp
2JIT-100Y, 6 — 3anaBHBIA Iepe-
rpyxareib, 7 — MOYBOIOAUPOY-

Hasja MalllhnHa

PaboTe! o 100bIYe YIS BEIHCh CYTOYHOM KOMIUIEKCHOW OpHraioil B coctaBe
8-X MamMHUCTOB TOPHBIX BhIeMOUYHBIX MammmH (MI'BM 5-ro paspsna), 53-x rop-
HOpabounx ouuctHOro 3abos (I'PO3), 28-Mu MaIIUHUCTOB MOJ3EMHBIX YCTaHO-
BoK (MIIY), 35-tu ropHopabounx nomzemubix (I'PII) u 12-tu snextpocnecapeil.
OO6mast yncneHHocTh Opuransl — 136 ven. I'paduk BHIXOA0B pabo4MX MpeacTaB-
JieH B Ta0. 2.
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Tabnuma 2
I'paduk BBIXOTOB padoyux

IIpodec- Konnuecto lcmena | 2cmena | 3 cmena | 4 cvena
cun [l cem|2em|3 em|4 em|3acyr. (8 11 14 17 20 23 2 6 7

MI'BM 2 12| 2|2 8

I'PO3 20 (11 (11|11 | 53

OJI. ClIC-

capb 9 (0|0} O 9
1. Clie-

caphb JIeK. 011111 3
I'PII 8 |10 7 10| 35

MITY T 7| 7|7 28
Bcero 46 | 31 | 28 | 31 | 136

Briemka yris ocymiecTBisiiach KOMOAiHOM IO YEIHOKOBOM cXeMe U camo3a-
pyOKO KOCHIMH 3ae3[jaMH Ha KOHIICBBIX YYaCTKax JIaBbl. BepXHssl TpUBOIHAS
rOJIOBKa KOHBelWepa pacroiarajiach B JIaBe, a HIDKHSSI IPUBOIHASI TOJOBKAa KOH-
Beliepa BbhIHECEHA Ha MTpeK. Ha conpsbkeHusX JaBbl CO MITPEKaMU BHIHUMAIUCH
Humy aiouHo# 2,7 u 1,5 m (puc. 1). st oXpaHbl OJATOTOBUTEIILHBIX BHIPAOOTOK
yCcTaHaBlIMBajach opraHHas kpenb. Ha puc. 2 npeacrasiieHa njiaHorpaMma padot
B JIaBE.

1 cmena 2 cMeHa 3 ¢cMeHa 4 cMeHa
9 10 11 12 13 15 16 17 18 19 212223 0 1 34 5 6 7

e ML |
A

Cexumu
Kpenu

Nol6 25
Ne32 50
No49 75
Ne 65 100
No 81 125 _
Ne 98 150
Noll5 175+
Ne 1312007 1
No 148 225 i
No 165 252

YcnoBHbIE 0003HAYCHHS: —lmll . - BEIEMKA YT KOMOaiiHoM MB-12(450E);
—————————— - NepeABMKKA CeKIMi Mexanu3uposaHHoit kpern 3KJI-90T;
------------------- - mepenBHkKa ckpedkoBoro kouseiiepa CITL[-230;
BN - BHICMKA W KPEIUICHHE HHLL;
0000000000 - YCTAHOBKA OPraHHOM KPEnH;
. - /IOCTABKA MATEPHAJIOB,

I — = PEMOHTHO-IMOATOTOBUTCIIBHBIC pa60"r1,1.

Puc. 2. [Tnanorpamma padort B 1-if ceBepHoii 1aBe Giioka 3 macra ds mr/y "TlokpoBckoe"
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Cpennemecsunas no0brua yrisa cocraBuia 99317 T, cpeanecyrounas — 3267 T,
noaABUraHue 3a6o0s yaBel — 4 M/cyT. OOIIEe KOJIMUECTBO HAOI0ICHUH (3armuceil B
JUCIIETUYEPCKOM XKypHaJie) cocTaBuio 335 3anuceil.

Hcxonuble nanubie chopMUpPOBaHBI B BUIE TAOIUIIBI, I/I€ B CTPOKAX MPECTaB-
JICHbI CYTOYHBIE PE3Y/IbTaThl HAOIIOAEHUH, a B CTOJIOIAX — 3aTpaThl BPEMEHHU Ha
BBINIOJTHEHUE MITATHBIX M HEIITATHBIX IPOLIECCOB U OIEpaIMii OYMCTHOTO LIUKIIA, a
Takxke (pakTudeckas cyrouHast JoOer4a yris (tadm. 3).

Tabnumna 3
CTpyKTypa HCXOIHBIX JAHHBIX

1 1 1 o 1 M 1 S

] 1 o 0= 1) 2] I3 = = <N

T IS [ . |3 E = 3 Q = =% o

o <

SE|¢ |ZEE8 | S:z|2:| 5B |2 |¢

S S | 8 g F S| 55| = E S| 22| o
Ew | 25| &g|55 = 5| 28 S = T E|ox o
8 = = = | 5 &8 % 5 | &S| B E y g8 5 e -
CE|E=E|So|SEE 25| 55| 28| 8 | £ E &
= = =S = B eu} i) = & te) — T o=
SE|ZE|EB|EE" 25| 85| =| £ |EE| 28

Bg|EE| 25|58 |DE|eg|ZE| B |eF| ¢

wx O | = A = & 55| 8 8 = = =

ze |2 |&2|2 |52 |28 5|2 |&

O

2 |7 |2 B8 |- |F |S 5 |5 |8

Ne |ti+to+ts| ta ts te t7 ts t t10 t11 Q
1 960 120 0 0 30 0 90 0 0 3300
2 990 0 30 150 0 0 0 0 30 3400
3 1050 30 0 60 0 30 0 30 0 3500
333 930 60 0 210 0 0 0 0 0 3200
334 960 0 60 0 60 0 120 0 0 3300
335 900 60 0 240 0 0 0 0 0 3100

Cytb 3a1aun popmasv3aly NPOU3BOACTBEHHBIX MPOLIECCOB U ONepaiuil co-
CTOUT B BOCCTAHOBJIEHHMM 3aBHCHMOCTH MPOU3BOAMTEIBHOCTH OYUCTHOTO 3a00s
OT 3aTpaT BPEMCHH Ha BBIMTOJIHCHUC HCIITATHBIX onepaunﬁ OYUCTHOI'O IIUKJIa, T.€C.
B YCTaHOBJICHUH 3aBUCUMOCTH BUJA:

Q: f(t4, t5, t6’ t7, t8, tg, th’ tll)'

TpaauiuoHHbIe METOIbI MHOKECTBEHHOM pPEerpeccuy He MO3BOJISIOT MOJYYUTh
3aBHCHUMOCTh C MAaKCHUMAJIbHOM OIIMOKON B MOJI€ UCXOAHBIX JAaHHBIX 70 5%, 4TO
O0OyCIIOBIIEHO BBICOKOM  3alllyMJICHHOCTbIO IIAXTHBIX HCXOAHBIX JaHHBIX.
Hawnyumme pe3ynbTaThl IpU pelieHHH NOJO0HBIX 33Jau TOCTUTAIOTCS C IIpUMe-
HEHUEM MHIYKTUBHOTO MOJEINPOBAHMUSI.

B 1968 roay Obuna omybaukoBaHa ctathsi MBaxuenko A.I'. [6], koTopas moso-
’KUJIa Ha4aJI0 HOBOMY HAy4YHOMY HAIIPaBJIEHUIO — UHIyKTUBHAs CaMOOPTaHU3aIMs
MOJIEJIEN 10 SKCIIEPUMEHTAIBHBIM JAHHBIM, WJIM UHIYKTUBHOE MOJIEIIMPOBAHHE.

Pa3zpaborannsiii akanemukom HAH Vkpaunsl Anekceem ['puropbeBruem
NBaxnenko (1913-2007 rr) merox rpynmnoBoro yuera aprymeHToB (MI'YA) sB-
JseTCs OAHUM U3 Hanbonee 3(PGEeKTUBHBIX METOJIOB CTPYKTYpPHO-TIapaMeTpruyec-
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KOM WACHTHU(HUKAIMUA CIOXKHBIX OOBEKTOB, IPOIECCOB M CHUCTEM IO JaHHBIM
HaOJI01€HUH B YCIOBUAX HEMOJHOTHI HH(OPMALMK U 3alTyMIEHHOCTH UCXOJHBIX
JaHHBIX [6—11].

MI'VA ocHOBaH Ha CO37aHUU U BBIOOPE PErpeCCHOHHBIX MOJEICH ONTUMAlb-
HOM CJI0)KHOCTH ¥ MakcHMajabHOWU TouHOCTH. Ilox cioxkHocThio Mozenu B MI'Y A
IIOHUMAETCs KOJMYECTBO (DAKTOPOB, BXOISAIIMX B PE3YIbTUPYIOLIYIO MOJEIb.
ToyHocTh MoOnenu OOYCIaBIMBACTCS COOTBETCTBHEM BBIUMCICHHBIX MO HEH ma-
pamMeTpOB MX 3HAYEHUSM B I10JI€ UCXOIHBIX NaHHBIX. [[1s co3maHus Mozpenu uc-
MOJIB3YETCs OnopHas (GYHKIMSA, TOJMHOXKECTBO 3JIEMEHTOB KOTOPOM BXOIUT B pe-
3yJABTUPYIOILYI0 Mojenb. [lyig BeIOOpa MoJeneil MCHONb3yITCs BHYTPEHHHE U
BHEIIHUE KPUTEPUU CEJIEKIIMH, CTIeNUaIbHbIe (PYHKIIMOHAIBI TOYHOCTH MOJIEINeH,
BBIYHUCIICHHBIE HA IIPOBEPOYHON BBIOOPKE (11OCIIE10BATEIBLHOCTH).

MI'VA wucnonp3yercst B TOM ciiydae, KOTJAa BBIOOpPKAa COJECPKHUT HECKOJIBKO
(akTOpPOB U MPU MOCTPOCHUM PErPECCHOHHBIX MOENIeH HEBO3MOKHO HCHOJIb30-
BaTh CTaTUCTMUYECKHUE TMIOTE3bl O IUNIOTHOCTU paclpeaeseHus, HalpuMep, rumo-
te3y o ['ayccoBckom pacnpenenenuu [12]. Iloatomy B MI'V A ucnosnbe3yercst un-
JTYKTUBHBIN TOAXOJI, COTJIACHO KOTOPOMY IOCJIEI0BATEIbHO CUHTE3UPYIOTCS MO-
JIeNId BO3PACTAlOIEl CI0KHOCTU JI0 TeX MOp, MoKa He OyneT HailJleH MUHUMYM
KpUTepusi TOYHOCTU Monenu. Takoil kputepuid TouHoctd B MI'YA nHaspiBaercs
BHEIIHUM KPUTEPUEM CEJIEKLIUU, TaK KAK IPU CENEKIUM MOJEIIECH U IIPU OLIEHKE
WX TOYHOCTHU MCTOJIB3YIOTCS pa3Hble JIaHHbIE Ha 00yJaroIieil U MPOBEPOYHON T1O-
cllefioBaTeNbHOCTAX (BBIOOPKax). JlocTnxkeHne riiodaibHOro MUHUMYMa BHEIIHe-
rO KpUTEpHUs MPU CEIEKIUU 03HAYAET, YTO MOJIENb, JOCTUTAIOIIAs] TAKOTO MUHU-
MyMa, SBJIIETCS MCKOMOM. OTa MOJENb XapaKTepU3yeTCsl MaKCUMaIbHON TOYHO-
CTBIO U ONTHMAJIBHOW CIIOXKHOCTBIO. T.€. OCYIIECTBISETCS LEJICHANPABICHHBIN
nepebop MHOTUX MOJeNeH-NPeTeHACHTOB Pa3IMUYHON CIO0KHOCTH T10 PSLy KpUTe-
pueB. B pe3ynbTare HaXOAUTCSI MOZAENIb ONTUMAIbHONW CTPYKTYpPhl U MaKCHMajb-
HOM CJIO’KHOCTH B BUJIE OJJHOTO YPAaBHEHUS WM CUCTEMBI YPABHEHHUH.

MI'VA obnagaer pa3HooOpa3HbIMUA BO3MOXHOCTSIMU Ha BCEX 3Tamax rnpoiiecca
MOJIEJIMPOBAHUS 110 CPABHEHUIO C APYTUMHU METOJIAaMHU ITOCTPOEHUS MOJEIEH. DTO
KacaeTcsi, IpeX e BCEro, TeHepaTopoB MOJeNiel U MPUMEHSIEMBIX KPUTEPUEB TOYU-
HOCTH CTPYKTYp, a TaKKe KJIAacCOB Mojeieil. MeTon omnyaercs NpUMEHEHHEM
MPUHIIMIIOB aBTOMATUYECKOW TeHepallid BapHaHTOB, IOCJIEI0BAaTEIbHON Celek-
LMY MOJIEJEN M BHEIIHUX KPUTEPUEB JUIsl MOCTPOEHUS MOJEIEH ONTHMalIbHON
CJIOKHOCTH UM MaKCHUMaJbHOM TOYHOCTH. OH peanu3yeT YHUKaIbHYIO MHOTOPSI-
HYIO NIPOLIEIypY aBTOMaTHYECKON F'eHEpallui CTPYKTYpP MOZEIEH, UMUTHPYIOILYIO
npouecc OWOJIOTMYECKOM CeJIeKIUU C TMONapHbIM YYETOM IOCIeI0BaTeIbHbBIX
npusHakoB [14]. Takas nponenypa B COBPEMEHHON TEPMHHOJIOTMH HA3bIBAETCS
MTOJINHOMHUAJIBHOM HEHPOHHOW CETBhIO, NMPUYEM €€ CTPYKTypa SIBISETCA SBHOU M
CTPOUTCS] aBTOMaTHYECKH, B PEKMME CAMOOPTraHU3ALIHH.

Jns cpaBHeHHs W BbIOOpa JTy4IIMX MOJENel MPUMEHSIOTCS KPUTEPUH, OCHO-
BaHHBIC Ha pa3/IeJICHUU BHIOOPKM Ha JIBe U OoJiee 4acTei, MpuueM OICHWBAaHHE
apaMeTpoB U NPOBEPKA TOYHOCTH MOJEJIEH BBINOIHIETCS HA Pa3HbIX MOJABBIOOP-
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Kax — 00y4aromie U MpoBEPOYHON MOCIEIOBATEIBHOCTIX. JTO MO3BOJISIET 000¥-
TUCh 0€3 aNpUOPHBIX MPEANOJIOKEHUN O CTPYKTYpe pe3ylbTUPYIOIIEH MOJENH,
MOCKOJIbKY pa3jiefieHHe BBIOOPKU TMO3BOJISIET HESIBHO, T.€. aBTOMAaTUYECKH YYECTb
pa3jnyHble BUIbl ANPUOPHON HEOMPEJEIIEHHOCTH NpU MOCTPOSHUU MOJEIH.
MI'VA obnanaer npeuMyIiecTBOM Py MajbIX BBIOOPKaX JaHHBIX 33 CYET BBIOO-
pa CJI0XHOCTU MOJENIM, ONTUMAJIbHO YYUTHIBAIOIICH HETOCTATOYHYIO HMH(pOpMa-
TUBHOCTb U 3aIlyMJICHHOCTbh UCXOHBIX JaHHBIX.

DddexkTuBHOCTE MI'Y A MHOTOKPAaTHO MOJATBEPKAAIACH PEIICHUEM KOHKPET-
HBIX MPAKTHYECKUX 3a/1a4 B Pa3HBIX 00JIACTSIX SKOHOMUKH [15-18], cenbckoro xo-
3stiicTBa [19, 20], npoekTrpoBaHusi BOJHBIX 00BEKTOB [21], MpOrHO3a COTHEYHON
aKTUBHOCTH [22], MeTeoposoruu [23], mis mpeacka3aHus aKTUBHOCTH XUMHYE-
CKUX COCIMHEHHMI B HelpoceTsix [24], MOoIeIupoBaHUS SKOJOTHYECKUX CUCTEM
[25-27], B meautuae [28] u ap. Ocoboe MECTO 3aHUMAIOT 3aJa4 HACHTH(UKA-
uu ¥ hopManu3aIii TEXHOJIOTUYECKUX MPOo1eccoB [29], B TOM YHcie B TKAKOM
npousBojicTBe [30], pybonpokarke [31], Heprexumun u HedTenepepadboTke [32],
CTPOUTEIILHO-MOHTaXXHBIX padoTax [33] u ap.

C cepenunbl 80-x ronoB npouuioro seka MI'YA npumensiercst s pelieHus
npo0JieM TOPHOTO MPOW3BOJICTBA: IJIAHUPOBAHUS TOPHOMPOXOMYECKUX PadoT
[34], monenmupoBanust U (HopMaTU3alUK IPOU3BOJICTBECHHBIX MpoIeccoB [35], B
TOM 4YHCJIC B OYUCTHBIX 32005x [36, 36], OLIEHKH HAACKHOCTH TEXHOJOTHUECKHUX
MPOIIECCOB M TOPHOIOOBIBAIOIINX TexHOJOTU [37, 38], onpeneneHus mapamer-
POB CHCTEMBI Pa3pabOTKH, B YACTHOCTH JJIMHBI JIaBHI [39], PU3NKO-TEXHUYECKOTO
000CHOBaHHS TapaMEeTPOB BHICOKOIPOM3BOJUTENBHBIX YII€A00bIBAOIINX KOM-
IUIEKCOB HOBOTo mokosieHust [40], ¢opmanuzanuu MpoLeccoB KOHBEPIEeHIUH
BMEIIAIOIINX MTOPOJ] B OUMCTHBIX 3a005x [41, 42] u nip.

B 1999 r. ¢ nomouisto MI'YA 6buld yCTaHOBJIEHBI HOBBIE 3aKOHOMEPHOCTH
MOBE/IeHNs OOKOBBIX MOPOJ B JiaBaX, KOTOPbIE MMO3BOJIWIN BIEPBbIE B MHPOBOM
MPaKTUKE OMHUCATh MPOLIECCH YCKOPEHHS] KOHBEPIeHIIMU BMEIIAIMIMX Mopos [43]
U pa3paboTaTh HOBbIE TEXHUYECKHE U TEXHOJIOTMUECKHUE PEIICHHUs ISl MOBBIIIe-
HUS 3PHEKTUBHOCTH BEJICHUSI OYUCTHBIX padoT.

Takum obpazom, MI'YA kak OCHOBHOW MHCTPYMEHT T€OPUU MHIYKTUBHOI'O MO-
JICIMPOBAHUS SIBIISIETCS COBPEMEHHBIM BBIUMCIIUTEILHBIM METOAOM. DTOT METOJ SIB-
JSIETCSl YHUKAJIBHBIM U 3((GEKTUBHBIM CPEACTBOM PELIEHUS IIMPOKOTO CIEKTpa 3a-
Jad, B TOM 4YUCIie WACHTH(UKAIMN U MPOTHO3UPOBAHUS, PACTIO3HABAHUS 00pa30B U
KJIaCTepHU3allii, MHTEIUIEKTYaJIbHOTO aHaIM3a JaHHBIX U MOUCKA 3aKOHOMEPHOCTEH.

[lomxoa MHAYKTUBHOTO MOJETUpPOBaHMs akajeMuka MBaxuenko A.l'., mocTpoeH-
HBIN Ha MPUHLIMIIAX caMOOpraHu3aluy, paBuBaercs Oosuee 40 jeT U MpUMEHseTCs BO
MHOTHX 00JIacTsIX HayKu. B HOBBIX pa3paboTKax Ui HOCTPOECHHs MoJesiel Ha OCHO-
BE JIaHHBIX UCIOJIb3YIOTCS TAK)KE DBOJIFOLIMOHHBIE M T€HETHUECKHE AJITOPUTMBI, Ues
AKTUBHBIX HEHPOHOB, MHOIOYPOBHEBAsI CAMOOPTraHU3aIMs U IPYTHE UCH.

Anroput™m (GOpMHUPOBAHUSA MOJENHU ONTHMAIbHON CIIOKHOCTH C OTCEBOM Ma-
nouH(pOpPMATUBHBIX (DAKTOPOB HA KAXKIIOM MOPOTE CENEKINH 3aKITI0YaeTCs B Clie-

nyroriem (puc. 3).
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BBopg ncxogHbix @

[aHHbIX
O'= (8. L. Tinely ) PaHxunpoBaHue 1 oT6op OnopHbIX
MOMMHOMOB MO BHYTPHHEMY
KpUTEepUIo Ha oBy4yarloLLen
v nocrnenosaTenbHOCTH
HopMupoBaHue NcxoaHbIX " 5
[aHHbIX OTHOCUTENbBHO Sk :(;(q,,i ~ Gk J/ n

CpefHUX 3Ha4YeHuin l
9. =(4;—9)/q Liwi=(t;—1;)
PacyeT noporoBoro 3Ha4eHus
BHELLHEro KpUTepus cenekumnmn Ha
NPOBEPOYHON NocrneaoBaTenbHOCTH

A 4 / /
PaspeneHune NcxoaHbIX JaHHbIX Ha N, = {Z(q”m. ~Gui ) } f i
o0yyatoLLyto 1 MPOBEPOYHYIO i=1 i=1
nocneaoBaTenbHOCTb MO KPUTEPUIO
/

2
ki = ztiu,i
i=]

0 CpaBHeHune
NMOPOroBbIX 3HAYEHWUIN BHELLHErO
Y VY KpMTepMﬂ CeﬂeKuMM

dopmupoBaHMe cUCTEM ypaBHEHUM Newt) > Newior)
1 onpegeneHne KoapuumMeHToB
OMOPHbLIX NOSIMHOMOB BUAaA:

qup =4q & altupj g a.’tup,/' i ajtup.itup,j

4, =0 +at,;+at, +as,t A J

Wk Wl WL W] Pacuet 3HaueHun
qux =q + altu.\'.i + a:’tu.\',/ + ajtu.\',i,u.\-,/ nap@MeTpa
_ q;=q-(1+q,)
9 = s altul.i + aZIHI./' i a,?tm.itur,/ " I'lpOIIBGpKa TO‘-”:;bCTM
l MOZEenu B Nnose NCXoaHbIX
dopmupoBaHme OaHHbIX
OMOPHBIX MOMIMHOMOB A=(qpi — i)/ 44 100
9k = & a[tllf * a.’tuj + a3tuituj l

v BbiBOg pesynsraToB
@ pacyeTa

Puc. 3. AJ'Il"OpI/ITM pacueTa Nponu3BOAUTCIIBHOCTU OYUCTHOT'O 320051

HcxonaHble qaHHBIC MPEICTABISAIOT cO00H MaccuB apryMmeHToB Q u dakTopos t
(Tabm. 3):

Q = f(t1!t21t31"'1tn)'

Vcxonuble maHHBIE, HaXoasAIIuecss B MaccuBe aprymentoB T1(n, f) m maccuse
oTkJIMKOB Q(N), HOPMUPYIOTCSI OTHOCUTEIBHO CPETHUX 3HAUCHHIA:

d,; =(9,—-0a)/q; i = =),

rjie N — KoJu4ecTBO HaOtoAeHu# (0TueToB); f — KonmuuecTBO PakTOPOB (aprymeH-
TOB); y; — HODMUPOBAHHbIE 3HaYeHUA (QYHKUUH, T/CYT.; tj,; — HODMUPOBaHHbIE
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_ _ n
3HA4YeHUs apTyMEHTOB, 4; ( — cpelHee 3HauYeHne QyHKINHU, (| = Zqi In, @ T,
i=1

_ n
— CpeziHee 3HadYeHHeE j-To daKrTopa, t; = ztij /n,u
=

3aTeM BeChb MAaCCHUB MCXOJIHBIX JaHHBIX pa3feiisieTcss Ha 00y4arollyo U MpoBe-
pouHyto nocienoBarenbHocTy [44, 45]. [Ipu 3ToOM IjiMHA IPOBEPOYHOM MOCTIEN0-
BaTEJIbHOCTU COCTaBIseT 0K0JIO 38% OT 00111ero 00beMa HaOIIOACHUM, YTO COOT-
BETCTBYET IpaBUILY "3070TOrO AeieHus" [46].

JlaHHbIE B IPOBEPOUYHYIO MOCIIEA0BATEILHOCT OTOUPAIOTCS 110 BEIMYUHE KPH-

f
Tepus K; =Zt12,“~ .
i=1
[IpoBepovHast MOCIEAOBATEILHOCTh (POPMHUPYETCS U3 OTYETOB, Uil KOTOPBIX Ki
uMeeT HauMeHbllee 3HadyeHue. OcTanbHble HAOJIIOAEHUS COCTaBISIIOT 00ydaro-
LIYIO ITOCJIE€A0BATEIBHOCTD.
[To nanHbIM OOywaromliel mociegoBaTeabHOCTH (GopMmupytores 2n-(n—-1) cu-
CTEM ypaBHEHHUH BUJA!

Oyp =8 +agt,, ; +a5t,, ;+ast,, L, ;

O = 8 + 4L, ; + 85k, ; +agt, L, (1)
Qus = 8o + dbys; + ol ; + 85t Ly 5 |

Qe =80 + 84l ; + 3L, ; + gl by,

rae p, I, S, t — HoMepa 0T4eTOB 00yJaroNel TOCIe0BATEIbHOCTH.

[Mocne perreHus cucTeM ypaBHEHHUI OJJHUM U3 W3BeCTHBIX MeTo0B (Kpamepa,
[ayca, 3eiinens uiam Ap.) U ONpeneNeHss HeN3BECTHBIX ag, a1, a2 U a3 GopMupy-
10Tcs 2N-(N—1) MOJTMHOMOB BHIA:

Ok =89+ altHi + aZtHj + aStHitHj : (2)

JI1st KayK10T0 TIOJIMHOMA BBIUUCIISIIOTCS 3HaUeHUs Kputepust Sy [47]:
L 2
Sk = Z(qm _an) In. (3)
i=1

[TonuHOMBI (2) paHXXUPYIOTCA MO BEIMYMHE KpUTEpUs peryisipHocTH (3) u u3
HUX BBIOMpAIOTCS NepBble f TONMMHOMOB, KOTOpBIE UMEIOT MEHbILIEE 3HAUCHHE Sk.
Kpurepuit perynspaoctu (3) B 3TOM cilydae SIBISI€TCS BHYTPEHHUM KpUTEpHUEM
CEJIEKIINH.

Kputepuii HecmenieHHOCTH (KOA(PGUIIMEHT CMEIIEHHsI) CIIONIB3YETCsl B Kaue-
CTBE€ BHEILIHETO KpuTepus [48]:
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f f
NC‘M = Z(qyoi _ani)2 /qui J (4)
i=1 i=1

1€ Quoi, Quni — 3HaUCHUS (DYHKIIMU, BBIYUCICHHBIE Ha 0Oydalomed u mpoBepoy-
HOM IOCJEeI0BATENbHOCTSX.

3HadyeHue KpuTepHs cenekinuu (4), BBIYUCICHHOE Ha |-TOM mopore cenexium,
CpPaBHUBAeTCAd C AHAJIOTMYHBIM 3HAa4YeHUEM Ipelslayniero nopora. Eciu
New@<Newg-1), To MaccuB ucxonHelx gaHHBIX t(n, f) 3amenserca HOBBIM MaccH-
BOM, 3JIEMEHTAaMH KOTOPOTO CTAaHOBATCSA KOA()(UIMEHTHI JYYIIMX ITOJIUHOMOB.
Hanee popmupyrorcs cucteMsl ypaBHeHHH (1) 1 pacueTsl IpOA0IKAIOTCS Ha Clle-
JYIOILIEM IIOPOTe CEJIEKIIUH.

Ecmu New@)>Neyi-1), 3Ha9UT KPUTEPUI CENEKIMKU MPOLIET MUHUMAIBHOE 3HA-
YeHHE U JajJbHellee YCIO0KHEHHE CTPYKTYpbl MOJAeau OyleT CHUXKATh €€ TOY-
HOCTh. B 3TOM citydae mMozens, nonydeHHas Ha |-1 mopore, umeeT onTUMAaIbHYIO
CJI0KHOCTh U MAKCUMAJIbHYIO TOUYHOCTb.

OnucaHHBIN aITOPUTM peaTu3yeTcsi MaKeTOM MPUKIAAHBIX nporpaMm GAAM.
Pe3ynbraThl BBIUMCIIEHH COXpAHSIOTCS B TEKCTOBOM (haiiie M BBLIAIOTCS Ha
9KpaH AUCILIES.

J1J1s1 BBINOIHEHUSI PACYETOB IO CTEHEPUPOBAHHON MOJEIH, a TaK)Ke JJIs BblJa-
YY Ha [e€4aTh CaMOi MOJIEJIM B KOMIIAKTHOM BHJI€ pa3paboTaH MpOrpaMMHBIM MO-
nyib COUNT. C nmoMomipo 3TOH mporpaMMbl OCYIIECTBIISIETCSI BOCCTAHOBJICHUE
HOJIHOTO OMHUCaHus Mojenu (HauuHas ¢ |-1 mopora cenexium), nepexoj OT HOp-
MHUPOBAHHBIX 3HAYeHUH (YHKUUU K UCTHHHBIM 1O Qopmyne =q-(1+ q,;) ¥

NIPOBEPSIETCS] €€ TOYHOCTh B TI0JIE MCXOMHBIX JAaHHBIX 110 BEIIMYMHE OTHOCHUTEINb-
HOW owmbKku A = (qg; —0yyy;)/ g <100, %, T21€ Ugpis Umi — PaKTHUECKHE U TEOPE-
TUYECKHE (BHIYMCIICHHBIC HA MOJIENIN) 3HaUYCHUS (PYHKITHH.

C nomol1ibio 3TOro aaroputMa (puc.3) BOEpBbIe MOTYyUYEHA IMIUPUYE-
CKasl 3aBUCUMOCTb IIPOU3BOJUTEILHOCTH JIaBbl OT 3aTpaT BPEMEHU Ha
BBINIOJTHEHUE HENITATHBIX ONEpPAii OYMCTHOTO IUKJIA!

1023107 443210 654110 124810
[CRERT ts 17 ttstgtyy  Lalg ot

_ 2,413.10°%  2,666-10%° 7,124.10°° 8,71.107°
tytstg t7 oty Gotytotiy  ttoy  toolytgely
9,692:10°%°

t5 19 -tyo

Q

+3297,1, (5)

rae Q — MpoW3BOAUTENBHOCTh OYUCTHOTO 32005, T; 14...tg — 3aTpaThl BpeMeHH
Ha BBIMOJHEHUE BHEIITATHBIX (HEMPOU3BOAMUTENBHBIX) IPOLECCOB U Oleparuit
B OYHCTHOM 3aboe, MHH.; lg...t11 — MPOCTOM TO BHENABHBIM NPUYMHAM, MHH.

(tabmn. 1), ti>0.
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[TpoBepouHBIi pacyeT Mmokas3all, 4TO MaKCHUMallbHasl OMIHOKA B MOJIE HCXOTHBIX
naHHbIX MeHee 5% (Tabn. 4). B sToM MOXHO yOeauThCsl, MOACTaBUB B POPMYITY
(5) 3nauenus akTopoB u3 TadI. 3.

Tabmuua 4
Pe3yJILTaTbI CPABHUTCJIBHBIX PACYETOB MPOU3BOJIUTECIBbHOCTH JIABbI
Ne Q,r Qp, T Ommoka
(dbaxTHueckoe) (pacueTHOE) A=Q-Qp, T | A=[(Q-Qp)/Q]-100, %

1 3300 3297 3 0,09

2 3400 3328 72 2,11

3 3500 3397 103 2,95
333 3200 3096 104 3,25
334 3300 3172 128 3,87
335 3100 3036 64 2,07

[TpencraBiaeHHBI aarOpUTM MaTEMaTHYECKOI'0 MOJEIMPOBAHUS IPOU3BOJI-
CTBEHHBIX TPOIIECCOB C MOMOIIbi0 MI'YA mo3BosiieT Ha OCHOBE XPOHOMETPaXK-
HBIX HaOJIOEHUI C BBICOKOW CTENEHbIO JIOCTOBEPHOCTH ONpPEAENSATh U MPOrHO-
3UpOBaTh ~ 3HA4YEHMs]  IOKa3aTeslied  MPOU3BOJUTEIBHOCTH  KOMIUIEKCHO-
MEXaHU3UPOBAHHbBIX TEXHOJOIMI BEACHUS OUYMCTHBIX paboT.

Ananm3 3aBucuMOCTH (5) TMOKasai, 4yTo MO CTENEeHM BIHSIHUSA Ha mapamerp Q
(dakTOpbl MOYKHO pa3lelMTh HA YeThlpe rpymnmbl. B mepByro rpynmy BXoAsT ig
(HempoM3BOAUTENBHBIE 3aTPAThl BPEMEHH B MPOILECCe KPEIUICHHUS M YIpPaBICHUS
KpoBJiei) u t7 (IpocToM MO TOPHO-TEOJOTMYECKUM MPUYHUHAM), KOTOPBIE OKa3bl-
BAIOT HamOoJblIee Bo3zAercTBHE Ha mapamerp Q. Bo BTOpoil rpymme daxTopsl,
KOTOpBIE MEHEE BIUSIOT Ha mapamerp: t4 (Hempou3BOIUTENbHbIE 3aTpaThl BpeMe-
HU B IIpolleccCe BBIEMKH YIUi) U {5 (HEMPOW3BOAUTENbHBIE 3aTPaThl BPEMEHU B
npolecce TpaHCIOPTUPOBaHUS YIS B JaBe). B Tperbell rpymnmne (akTopsl, Bius-
HHUE KOTOPBIX Ha mapameTp Q BechbMa He3HaunTeNnbHOE: g (Tpoune BHYTPUIaBHEIE
npoctou), tg (mpocTou, 00yClIOBIEHHBIE HEMOJaJKaMH Ha Y4acTKOBOM M 0Olie-
[IaXTHOM TpaHcnopte) u t1p (mpocTtou u3-3a nepedoeB sHeprocHadxkeHus). Dak-
Top t11 (IpouMe BHENaBHBbIE MPUUYMHBI IPOCTOEB), BXOASIINN B UETBEPTYIO TpyII-
ny, MPAaKTUYECKU He OKa3bIBAET BIUSHUS HA mapamerp Q.

VYnpasnenne napamerpom Q Hanbosee 3 HekTUBHO mMyTeM W3MEeHEeHHs (HaKTo-
poB tg u t7. To ecTh, CHUKEHHE HETIPOU3BOAUTENBHBIX 3aTPAaT BPEMEHHU B MpoOIleC-
C€ KpEIUIEHU U YIIPaBJIEHUs KPOBJIEH, a TAK)KE COKpAILEHUE ITPOCTOEB 110 TOPHO-
reoJOTHYECKUM IpUYMHAM oOecreyrBaeT HauOOJIBIIUN POCT MPOU3BOIUTENBHO-
CTH OYUCTHOTO 3a00s. MojenrpoBaHre NMPOU3BOJUTEIBHOCTH JIaBbI MO (hopMmyIie
(5) moxasbIBaeT, YTO COKpAIICHHE MPOAOKUTEIHHOCTH IMPOCTOEB IO TOPHO-
reosiorndeckuM npuuuHaMm Ha 50% oOecneunBaeT yBelIMYEHHE JOOBIYM YTJIS Ha
20%, a mpu COKpalleHUH IMPOCTOEB B MPOLIECCE KPEIUIEHUS U YIPABIEHUS KPOB-
neii Ha 50% obGecnieunBaeT pocT Harpy3ku Ha 40%. TexHHUeCKue 1 TEXHOJIOTHYE-
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CKHE PEIICHUs, HAMIPABIICHHBIC HA CHIDKEHUE HEMPOU3BOIAMTEILHBIX 3aTpaT Bpe-
MEHHU B ATHX Tpoleccax, oyayt 6osiee 3¢(HEKTUBHBI, YEM COKpAICHHE BPEMEHU
MIPOCTOEB B IPYTHX MPOU3BOJICTBEHHBIX IMPOIIECCAX.

Takum oGpazom, dopmanm3anus ¢ nmomonbio MI'YA 3arpaT BpeMeHH Ha BbI-
MOJIHEHUE TIPOU3BOJCTBCHHBIX TIPOIIECCOB M OMNEPAlMid IMO3BOJSET BBIOPATH
HauboJsee paloHaIbHbIE TEXHUYECKHE U TEXHOJIOTUYECKUE PELIeHHS! [Tl TOBbI-
[ICHHs HAarpy3Ku Ha JaBy. Kpome Toro, BrepBbIe AaeTCs KOJUYSCTBEHHAS OIEHKA
3¢ pexTUBHOCTH MyTel MOBBIICHUS TPOU3BOIUTEIBHOCTH OYUCTHOTO 32004.
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1.B. Anmunos, 1.0.Typbop

3ACTOCYBAHHSA MIOA /14 @OPMANI3ALIT BUPOBHUYMX
MPOLIECIB | OMEPALIN B OUYNCHMX 3ABOAX

BukonaHO CTpyKTypu3allifo BUTPAT Yacy Ha BHKOHAHHS MPOIIECIB 1 omepaliii ouunc-
HOTO IHMKJIY B KOMIUIEKCHO-MEXaHi30BaHOMY OYHCHOMY 3a00i. OmHCaHO airopuT™M
MI'OA sk MeTOXx IHAYKTUBHOrO MojejtoBaHHSI. OTpUMaHO MaTEMaTHYHY MO JACIb
MPOAYKTUBHOCTI JTABY BiJl BUTPAT Yacy Ha BUKOHAHHS MO3alITATHUX OMEpaliil ouu-
CHOTO LUKITY.
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I.V. Antypov, 1.0.Turbor

GMDH APPLICATION FOR PRODUCTION PROCESSES AND ACTIONS
IN LONGWALLS FORMALISATION

Structurization of a time consumption on execution of processes and actions of a
production cycle in the complex mechanised stope is executed. Algorithm GMDH, as a
method of the inductive simulation is featured. The mathematical model of longwall
productivity of a time consumption on execution of non-nominal actions of a production
cycle is gained.
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