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BBEJAEHUE

AKTYaJIbHOCTb TeMbl. B COBpPEMEHHBIX YCIOBHUSIX HEAPOIOIb30BaAHUS
OCHOBHAsI TEXHOJIOTMYECKAas 3ajlaya JESATEIbHOCTU JIF0OOr0 TOPHO00BIBAIOIIETO
MPEANPUATHS, CBSI3aHHOTO C JIOOBIYEH pa3IMyHOTO THUIA Pyl — BbIEMKa, IOTPY3Ka
Y BBIBO3 TOPHOW MACChl — BBINOJIHSETCS MOTPY30YHO-I0CTABOYHBIMU MalllMHAMU
(ITIM u HIAC), npeactaBisitoliiMu cOOON €IMHYIO JIOTUCTUYECKYIO CUCTEMY C
BBIIUIHEHUEM ONPEAECIEHHBIX ITPOU3BOJACTBEHHBIX U JIOTUCTUYECKUX MPOLIECCOB.

O¢ddexTuBHOCTH PabOThl TOPHOIOOBIBAIOIIETO MPEANPUATHS BO MHOTOM
omnpenensieTcss dOPEKTUBHOCTHIO B3aUMOJCHCTBUS OTICIBHBIX JJIEMEHTOB JTOM
MPOU3BOJICTBEHHON CHUCTEMBI (MOTPYy30YHO-JIOCTABOYHBIX MAIIMH W IIAXTHBIX
aBTOCAMOCBAJIOB), XapaKTEpPU3yeMOW BEIMYMHON MPOCTOEB OOOpYyJIOBaHUS B
TEYECHUE CMEHBI B OXXUJAHUU PabOThl, KOTOpble WHOrAa aocturaioT 10 30%
pabouero BpeMeHHU.

OOmienpru3HaHHO, YTO OCHOBHBIE PE3EpPBbI  COKpAIICHUS  IPOCTOEB
MOTPY30YHO-TPAHCIIOPTHOTO ~ OOOPY/IOBAaHUSA  CBA3aHBI  C  TIOBBIIICHUEM
7 ()EKTUBHOCTH  MPUMEHSEMOM  CHUCTEMbl  JUCHETYEpU3AIMU  HIAXTHOTO
aBToTpancnopTa B cocraBe BIIT ropHomo0bIBatonIero npeanpusTus.

Cnenyer OTMETUTh, YTO B HACTOSIIEE BpeMsi pa3paboTaH psii TAKUX CUCTEM,
pean3yIoMMX  3aJady MNOTEHIHUAIbHOIO  YBEJIMYEHHS  SKCIUTYyaTallMOHHOU
npousBoautenbHOCTH BIIT n, kak ciencTBre, BHITEKAIONIEH U3 3TOT0 SKOHOMHUHU
pecypcoB. Opnako »sddexktuBHOCTs padoTsl BIIT B KOHKpPETHBIX TOPHO-
rE€OJIOTUYECKUX W TOPHOTEXHUYECKHX YCIOBUAX HAMpPSIMYyI0 3aBUCUT OT
CYIIECTBYIOIIUX MApPKOB MOTPY304YHO-TPAHCIIOPTHOM TEXHUKH, HCIIOJIb3YEMOU
CTpaTeru pa3BUTUA AUCHETYEPU3ALMM IIAXTHOTO aBTOTPAHCIOPTA U MHOKECTBA
BHEIIHUX W BHYTPEHHUX OTPAaHUYECHUN (PYHKIIMOHAIBHOW CpPEIbl MOJ3EMHBIX
PYIHUKOB.

B cBsi3U C BBINIEU3TI0KEHHBIM MHOTHE BOMPOCHI 3()PEKTUBHOCTH COBMECTHOM
paboThl TOTPY30YHO-AOCTABOYHBIX MAIlIMH W MIAXTHBIX aBTOCAMOCBAJOB B
cocraee BIIT Ha ceromHsmHUN [E€Hb aAlPUOPU HCCIENOBAHbl HENOCTATOYHO,
MOATOMY 3ajiadya HCCIEIOBAHUS M ONTUMM3ALMM (DYHKIIMOHAJIBHOU CTPYKTYpbI

JIOTUCTUYECKOU CHCTCMBI IIOA3CMHBIX PYAHHUKOB IMOCPCACTBOM



COBEPULICHCTBOBAHUSI CHUCTEMBI PACHPENEICHHS] IIaXTHBIX AaBTOCAMOCBAJIOB IO
MIyHKTaM NOTPY3KHU U TpaccaM CIIEJOBaHUS IPEACTABISAETCS AKTyalbHOM.

Crenennb pa3zpadoranHocTH. Bompocam opraHu3anuu, IUIAHUPOBaHUSA U
MOJICIUPOBaHUSI PAaOOThI OTACIbHBIX 3B€HHEB TOPHOTO MPOU3BOJICTBA MOCBSIIIECHbI
paboThl OTEYECTBEHHBIX U 3apyOCKHBIX YUEHBIX U CHEIUATUCTOB, Takux kak K.H.
Tpy6Oenkoit, A.A. Kynemos, U.B. 3eipsnoB, b.JI. I'epuke, A.®D. Knebanos, HO.B.
Crenun, O.H. ByeiikoBa, M.E. Kopsirun, A.B. Jloros, Yynuuos I'.B., Kontox B.JL.,
[ToranoB B.J., bausniok .M, Kanytun FO.E., Ctpyryn 1., [lmaBckuii A.A.,
TaiinakoB O.B., a Taxke S. Alarie, C. Burt, M. Gamache, Lei Xu, Sheng Yi, Zhen
Zhang, Beiden G.R., Valette R. u muorux npyrux. C pernieHueM 3THX 3ajJad B
OTZEJIbHBIE TOJABlI CBSI3aHBl TaKWue opraHusaunu, Kak: l'unpopynma, HUMKMA,
HNITIKOH PAH, HUT'PU, UT' ]I CO AH CCCP, UT'[] Konsckoro HII AH CCCP,
MITY, HUUOI'P, YITA (YITY), Ky3I'TY, HHII I'lT um. A.A.CkodnHCKOTO,
IOPI'TY (HIIM) m np. AHamu3 JaHHBIX HCCIEAOBAaHWM, B KOHEYHOM HTOTE,
MOKa3aj, 4YTO BEPOSITHOCTHAs IMpUpOAA MOTPY304YHO-TPAHCHOPTHOIO IMpolecca
BUIT npu pemeHnn 3aJayu pacrpeieieHus: Morpy304H0O-10CTaBOYHbIX MAlIUH U
IIAXTHBIX aBTOCAMOCBAJIOB YUUTHIBAETCS B HUX ONOCPENOBAHHO M HEJOCTATOYHO,
3aTparuBas, B OCHOBHOM OTAeNbHbIE acnekThl padoTsl BIIT (mpocTou u mpooer).

Hayunasi HoBU3HA pa0OThI 3aKJIFOYAETCS B CJICIYIOIIEM:

— B KPUTEPUU MPUHATUS PEUICHUM MO pacnpeeieHUI0 MOrpy304HO-10CTaBOUYHbBIX
MalllUH M MIaXTHBIX aBTOCAMOCBAJIOB IO IYHKTaM TOTPY3KH BIIEPBBIC YUTEH
MPEJIOKEHHBINA B pab0OTE IPUHIUI IPUOPUTETHOCTH MAPIIPYTOB;

— pa3paboTaHa HMMHTAIIMOHHAS MporpaMMa IS YHUCJICHHOTO MOCIUPOBAHUS
MPOIIECCOB BHYTPUIIAXTHOTO TPAHCIOPTAa PYIHUKA, OTIUYAIOIIASCA TEM, YTO
MUHUMU3UPYET MOTEPU OT IMPOCTOEB 00OPYTOBAHUS JIJISl PA3TMUYHOTO KOJUYECTBA
paboTaroliell TeXHUKH, a TaKKe UTEPAIMOHHO (GOpMHUpPYET HAOOp ONMTUMATbHBIX
3HAYEHUI MapaMeTPOB BEJICHUS TOPHBIX padoT;

— MPEJIOKEHbI HOBBIC TPHUHIMIBI (OPMUPOBAHUS TUCIIETUYCPU3AIUU B COCTABE
BHYTPHUIIIAXTHOTO  TpaHCIIOpPTa pyJAHUKA :  PACHOJIOKEHUE  IOrPY30YHO-
JIOCTAaBOYHBIX MAlllMH Ha OJHOM y4YacTKE BEJEHHUS TOPHBIX PabOT, OJJHOPOIHOCTH
napka pa0oTarolMX ¢ HUMH IIaXTHBIX aBTOCAMOCBAJIOB, BHIBO3 TOPHOM MaccChl Ha

OJIUH PYJOCITYCK.



Teopernyeckasi W mNpakTU4YecKas 3HAYUMOCTb padoThl. PazpaboranHas
aucrieruepckas  mozaens BIIT  pynHuka MOXET  MCHONB30BATHCA IS
MOJEIUPOBAHUS W ONTHUMHU3ALMU PA3JIMYHBIX MNPOU3BOIACTBEHHBIX CHUTyalHil B
BIIT ¢ yuéroM cnenmuduKkd KOHKPETHBIX TOPHBIX NpeAnpustuii. Buempenue
pa3pabOTaHHOTO MPOTPaMMHOTO KOMIUIEKCa Ja€T BO3MOXKHOCTb MOBBICHUTH
AKCIUTYaTallMOHHYI0 Tpou3BoauTenbHOCTh BIIT 3a cué€r CHMXKEHUS NpPOCTOEB
o0OpyZOoBaHUS, a TaKKE MOXKET SIBISATHCS OCHOBOW CO3MIaHUS OTEYECTBEHHOM
aBTOMATU3UpPOBaHHOW  cuctembl  aucnetdepuzauuu  (ACJII)  pyAaHUYHOTO
aBTOTPAHCIIOPTA KaK MPOYKTa UMIIOPTO3AMEIICHHUS.

MeTtomosiorusi MW MeTOAbl  HCCJIEIOBAHMINA:  JTHCKPETHO-COOBITHHHOE
MMHUTAMOHHOE MOJICIMPOBAHUE, METOIbI IMHENHOTO MPOrPAMMHUPOBAHHUSI, TEOPUH
MacCcoOBOTO 00CTY>KUBaHUS, CTATUCTHYECKOM 00pabOTKU JaHHBIX.

HayuHble 10/105KeHUs1, BEIHOCUMBIE Ha 3a1UTY:

1. Jlnga MUHMMHM3AIMU T[POCTOEB W MOBBIIIEHUSA  SKCILTyaTallMOHHOU
IIPOU3BOAUTEIIBHOCTH, ONTUMHU3ALUN NapKa IIOIPY304HO-AOCTABOYHBIX MAIlWH U
IIAXTHBIX aBTOCAMOCBAJIOB B KPUTEPUM IPUHATUS PELICHUW MO PACHPEACIICHUIO
CaMOCBaJIOB Ha COOTBETCTBYIOIIEM YPOBHE IIPEIAJIOKEHHOW JIUCIIETYEPCKOU
MOJIEJIA BHYTPHUILIAXTHOTO TPAHCIOPTA CJIEAYET YUYUTHIBATh NPHUOPUTETHOCTD
MOrPy30YHO-AOCTABOYHBIX MAIIMH M COOTBETCTBYIOUIMX WM  MapIIpyTOB
TPAHCTIOPTUPOBAHUS TOPHON MACCHI.

2. NmuranmoHHas mporpaMma Uil YHMCIEHHOTO MOJEIMPOBAaHHS IPOLECCOB B
BHYTPHUIIIAXTHOM TPAHCHOPTE, YUYHUTHIBAIOIIETO COBOKYIHOCTH BCEX BIIMSIONIUX
(baKkTOpOB — MOIITHOCTD U MPOU3BOAUTEIBHOCT MOTPY30UYHO-IOCTABOYHBIX MAIITUH,
coorBercTBre [I/IM M MIaXTHBIX aBTOCAMOCBAJIOB JAPYr JPYTYy, CKOPOCTHBIE
XapaKTEPUCTUKH CaMOCBaJIOB, 3aKOHOMEPHOCTHM OTKA30B U BOCCTAHOBJICHUS
paboTOCIIOCOOHOCTH 000PYIOBaHUS, IOKA3aTeIM BHEIIHEH TOPHOM CpEIbl,
MUHHMHU3UPYET TIOTEPH OT TMPOCTOEB oOopymoBaHus u (Gopmupyer HAOOp
ONTUMAaJbHBIX 3HaUYE€HUI mapameTpoB npuoputetHoctu [IJIM (MapiipyToB).

3. PaboTy BHYTpHUIIAXTHOTO TpaHCIOpTa Ieeco00pa3HO OpPraHU30BLIBATH IIO
KOMOMHUPOBAHHOMY OTKPBITO-3aKPBHITOMY LUKy C pa3AeieHUEM JIEHCTBYIOIIUX
[1IM 1 maxTHBIX aBTOCAMOCBAJIOB Ha TPYMIILI JUCIIeTUYepU3aIud, GOpMUpPOBaHUE

KOTOPBIX IIPOU3BOAUTCS IO IpUHLUIY pacrojoxenus IIJIM Ha ogHOM ywacTke



TOPHBIX paboOT, OJHOPOAHOCTH Mapka pabOTalIMX C HHUMH CaMOCBAaJOB C
BBIBO30M T'OPHOM MaccChl HAa OJIMH PYJAOCIYCK.

JIOCTOBEPHOCTh HAYYHBIX Pe3yJbTATOB IOATBEPKIAAETCA KOPPEKTHBIM
BEIOOPOM U  00OCHOBAaHHEM KpuUTepueB APGHEKTUBHOCTH  ONTUMHU3AIUH,
WCIIOJIb30BAaHUEM aNpPOOUPOBAHHBIX METOJ0B MMHUTAIMOHHOTO MOJCIUPOBAHUS,
CXOJUMOCTBIO PE3YyJbTaTOB MOJCIUPOBAHUA C (HAKTUUECKUMHU TOKa3aTeIsIMU
pabOThl BHYTPUILIAXTHOTO TPAHCIIOPTA HA JEHCTBYIOLIEM PYIHHUKE B OJMHAKOBBIX
YCIIOBHSIX.

JInyHbI BKJIAJA aBTOpAa 3aKIIOYAETCd B BBINOJIHEHUM TEOPETUYECKUX H
HATYpHBIX HCCIIEOBaHUl; B pazpaboTke umutanuonHon moaenu BIIT pynnuka,
aNropuT™Ma ONTUMAIIBHOTO pacnpeneneHus [IJIM u maxTHeIX aBTOCaMOCBAJIOB 10
MyHKTaM TOTPY3KH U €ro MPOrpaMMHON peanu3aivu; B MOATOTOBKE MyOIUKaIIHii
10 TEME UCCIICOBAHUMN.

Peanu3anusi pe3yabTaToB padoTbl. OCHOBHBIE HAy4HBIE PE3YJIbTATHI
nucceptaioHHon padoTsl BHeApeHbl B 3@ [TAO I'MK «Hopunbckuit HUKEIbY, a
Takke B yueOHOM mporecce ['oproro uncruryra ®I'AOY BO «HanumonanbHbIN
UCCIIE0BaTENbCKU TexHONorndeckuii yuusepcuret « MUCuCm»y.

AnpoGanuss padorbl. OCHOBHbIE pe3yJabTaThl padOTHl JOJOXKEHBI H
0JI00peHBI Ha MEXAyHapoIHbIX cuMmno3uymax «Henens ropuska» (Mocksa, 2017-
2018 rr.) m cemunapax kadenpsl «I'eoTexHONOrus OCBOeHUs Henp» ['opHOro
unctutyra HUTY MUCuC (2017-2019 rr.).

Hyoiukanuu. Ilo pesynbratam uccinegoBaHU OMyOJMKOBaHO S paboT
pekomeHioBaHHbIX BAK.

Crpykrypa U 00béM auccepranum. JuccepranroHHas paboTa H3JI0KEHA
Ha 151 cTpaHuIax MalmMHOMUCHOTO TEKCTAa, COCTOUT M3 BBEICHUS, YETHIPEX IJIaB,
3aKJTIOYEHUS, CIHCKAa WCMIOJIB30BaHHON JsutepaTypbl u3 170 HauMeHOBaHWIA,

[Tpunoxenusi, conepxut 66 pucyHkoB u 88 tabnuil.



I'JTIABA 1. AHAJIM3 TIPAKTHYECKHX W TEOPETHYECKHX
UCCJEJIOBAHUM B OBJIACTH OIITUMM3ALIINU
TEXHOJOI'MYECKHUX CTPYKTYP NOJA3EMHBIX PY/IHUKOB

1.1. PerpocmekTMBa W NepPCHEKTHBbI peaTH3allil HMHUTALHOHHOIO
MO/1eJINPOBAaHUS B TOPHOM J1eJie
CnoxuBuiecs MaKpO’KOHOMHUYECKHUE YCIIOBHS U OTJIETIbHBIE
COCTABJISIFOLIME YCIOBUM (PYHKIIMOHUPOBAHUS FOPHOJOOBIBAIOIINX IPEANPUATHII
C  KOJIOCCAJbHEHIIMM JMAaNa30HOM HM3MEHEHHS TOPHO-T€OJOTMYECKHX U
TOPHOTEXHUYECKUX YCJIOBUM 3alleraHusl IUIACTOB W PYAHBIX TE€J, OTPOMHOMU
KallUTaJ0EMKOCThI0 U MaTEPUAIIOEMKOCTBIO JOOBIYM IOJIE3HBIX HCKONAEMBIX Ha
0a3ze aJbTEpHATUBHBIX BAPUAHTOB OPraHU3ALMOHHBIX, TEXHOJOTMYECKUX U
TEXHUYECKUX PELIEHUN MpelIonpeessitoT BbIOOp U 000CHOBAHHWE ONTUMAJIbHBIX
IIPOEKTHBIX PELIEHUH C HMCIOJIb30BAHUEM IPOTPAMMHBIX ITPOJYKTOB  TOPHOIO
Ha3HaueHus. ToJIbKO Ha 0a3ze WCIONb30BaHUA MOJEIUPOBAHUS TOPHBIX padoT
MOKHO CBECTH K MMHUMYMY PHUCK INPUHATUS HENPABWIBHBIX PELIEHUI B 00iacTu
IPOEKTUPOBAHUS U PA3BUTHS MPEANPUITHI TOpHOI00bIBatoIel oTpacnu. U 31eckh
Ha TIEPBOE MECTO BBIXOJUT MMUTAIIMOHHOE MojempoBanue [1, 2, 3,4, 5,6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 120, 150, 170].
Toukoil oTcuera ero MCHOIB30BaHUS B TOPHOM JIeJie PUHATO cuuTath 1958
I., KOTJa OHO ObUIO BIEPBBIE MCIOJIB30BAHO I ONTUMHU3ALMU OYPOB3PHIBHBIX
paboT Ha yroybHbIX maxTax. Hamio oTMEeTUTh y3Kyr0 00JacTh €ro UCIOJIb30BaHUS B
T€ TOJibl, HENPUTJISAHBIA UHTEp(dENC U OYeHb OTpaHUYEHHbIC (PYHKI[MOHAIBHbBIE
BO3MOXKHOCTH C TPYAHBIM B OCBOEHHUH SA3BIKOM NporpammupoBanus. B 60-x — 70-
X ToJiax 00J1acTh €ro MPUMEHEHUS PACIIMPUIIACH IO ONTHUMHU3ALUU JIOTHCTUYECKHUX
CeTel, MPOIIECCOB OYUCTHOM BBIEMKH, COBMECTHOM pabOThl JKCKABAaTOPOB U
aBTOCaAaMOCBAJIOB U T.A. B OCHOBHOM HCHOJIB30BAJICS SI3bIK IPOrPAMMHPOBAHHUS
®doptpan, KOTOpwii TpeboBan peanuzanuu 50—70 ThicAY KOMaHI, OTIMYAICA
BBICOKMMH TpyAO3aTpaTaMu U OOJIBIIMM BPEMEHHBIM WHTEPBAJIIOM pear3allHu.
JlanbHeiilee pa3BUTHE MMUTALMOHHOTO MOJIEIUPOBAHUS CBSI3aHO C MOSIBJIEHUEM
CICMAIM3UPOBAHHBIX SI3BIKOB TpOTrpamMMUpoBaHusi, B 4actHoctH, GPSS/H. B

OCHOBE METOJMUYCCKUX MOJOXKCHUH ITHX HCCIICIOBAHUHN Jekanu Tpyasl [28, 29,
8



30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73,
74, 75,76, 77,78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95,
96, 97, 98, 99, 100, 101, 102, 103].

B kauecTtBe mnepBOro MEXIyHapOJHOTO CHUMIIO3MYyMa MO MOJEIMPOBAHUIO
ropabix pador 3asBiaeH (MINESIM 96), opraHuzannoHHO IPOBEICHHBIN
AQUHCKUM HAIMOHAJIBHBIM TEXHUYECKUM YHUBEPCUTETOM U YHUBEPCUTETOM
Aigaxo nocpeactBom cetu Muatepuer B 1996 roxy.

B CCCP, a motom u B Poccun ¢ 60-x romoB 00J1acCTh HMMHUTAIMOHHOIO
MOJICJIMPOBAHUSl TOPHBIX paldOT cTajla NPeporaTuBOM HMHCTUTYTOB [ uIpopyna,
HUMKMA, UIIKOH, HUI'PU, UT'[T CO AH CCCP, UI'l Konsckoro HII AH
CCCP wu yxe B 1988 r. B pamkax Bcecoro3Hoil koHpepenuun «MMutanroHHoe
MOJICIMPOBAaHUE B TOpPHOM Jene», Obuin mnpencrabieHbl  30-Tb  padoT,
MOCBSIIIEHHBIX PEUICHUIO PA3IMYHBIX 3a/1a4 TOPHOTO MPOU3BOICTBA.

B nacTosiiumii mepuoa pa3BUTHS KOMIBIOTEPHBIX U LHUQPPOBBIX TEXHOJIOTUI
TOPHBIE MHKEHEPBI-TEXHOJOTH U MPOECKTUPOBIIUKH, BEIYIIUN TOM-MEHEIKMEHT
TOPHBIX KOMMAaHUN aKTUBU3UPOBAJl CBOM YCHUJUSA B OO0JACTH MPUBJICUEHUS
MMHUTAIIMOHHOTO MOJICIMPOBAHUS JUIsl ONTUMHU3ALMHM OCHOBHBIX IapaMETpOB
TOPHOMOOBIBAIONINX TPEANPUATAN W BBIOOpA CTpaTeruid  pa3BUTHA  Ha
KPaTKOCPOUHYIO, CPEAHECPOYHYIO M  JOJTOCPOYHYIO MEpPCIEeKTUBY, XOTS
KOHKPETHBIN NPaKTUYECKUI 3a/1e]1 UX PeaN3allfy €lIe JAJIEK OT ONTUMAIbHOTO.

OCHOBHBIE MPUIIOKEHHUS] MUMUTAIMOHHOTO MOJEIMPOBAaHUS B TOPHOM JieJie
OMKCAHbI HUXKE.

B padore «MMUTAIMUOHHOE MOJIEJUPOBAHUE PABPABOTKHU
PYIHUKA 110 AOBBIYE MEJWN» astopom ['yceBoit E.H. mnpemnoxkena
WMUTAIMOHHAS MOJIEJh PYyJHHUKA IO J00BIYE MEIU C MyTSIMH ONTUMHU3AIUU
TPaHCHIOPTHBIX MOTOKOB. IM pa3paboTana B mporpaMMHON cpefie Arena Bepcuu
12.0 (xommnanusi Rockwell Automation). B cocTaBe gaHHOTO MNPOrpPaMMHOIO
MPOIYyKTa HWMEIOTCS B HAIWYUU  (PYHKIMH, OOECIEYMBAIOIINE BO3MOXKHOCTh

NPOCNEKUBAHUSA JUHAMUKA pabOThl TPAHCIOPTHOM CHUCTEMbl pyAHUKAa B
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NPECTaBICHHBIX HEOOXOIMMBIX BpPEMEHHBIX TpeHJax (Mecsl, Heaems, CYTKH).
Taxxe wumeerca (yHKUMA, MTPEIOCTABIAIOMIA] BO3MOXHOCTh  W3MEHATH
KOJIMYECTBO  TPAHCIOPTHBIX MAlIMH B  LEIIX ONTHUMHU3ALUM  TEXHUKO-
IKOHOMHUYECKOU d()PEKTUBHOCTH TOPHOIOOBIBAIOIIETO MPOU3BOACTBA. B KadecTBe
BXOAHBIX JAaHHbIX i1 WM  HCHONb3yHOTCA  OCHOBHBIE — TEXHHYECKHE
XapaKTEPUCTUKU HCIOJIb3yeMOr0 TPAHCIOPTa, THEBHOM  (MecsuHbIN) o0BeM
N0OBIYM, TPY30MOJBEMHOCTh TPAHCHOPTHBIX E€IWHHIL, CKOPOCTh IEpEMEIEHUs
rpy3a, CMEHHOE KOJIMYECTBO pEUCOB, OOBEM BCKPBIIIM, YCPEIHEHHOE BpeMs
BBINIOJIHEHHS ~ ITPOU3BOJCTBEHHBIX  OIEpaluil. [TapameTpbl  3KCKaBaTOpPOB
IIPEICTABICHBl €MKOCTBIO KOBILA, CPEJHUMHU TEMIIAMHU BEACHUS TOPHBIX padoT,
CPEIHHM BPEMEHEM 3arpy3KH aBTOCAMOCBAJIA.

B kadecTBe BBIXOAHBIX JIAHHBIX MPEICTABICHBI MUHUMAaJbHAas,
MaKCUMaJlbHasi U CPEAHss NPOU3BOAUTEIBHOCTh ABTOCAMOCBAJIOB, YHCIIO PEHCOB
3a CMEHy, 00bEeM MOpPObl, IEPEBO3UMBIN CaMOCBaJlaMU 32 CMEHY, BpeMs BCEX
MIPOCTOEB, IPOJOJKUTEIBHOCTh  BBIMIOJIHEHHSI KaXXJIOH IPOU3BOJCTBEHHON
onepanuu. Pe3ynpTaThl 3KCHOPTHUPOBAINCH M UHTEpIpeTHpoBaiuck B Microsoft
Excel. C mnpuBiedeHHMEM  HKOHOMHKO-MATEMAaTHYECKOTO  MOAEIUPOBAHUS
IIPEJIOKEH PsIJi AIBTEPHATUBHBIX BAPUAHTOB OCYIIECTBICHHSI TPOU3BOJICTBEHHO-
XO3SIIICTBEHHOM ~ JESTEIbHOCTH Kapbepa Ha 0a3e pa3jiMyHbIX BapUaHTOB
3aJIeiCTBOBAHMS PE3EPBHBIX €IMHUI] TPAHCIIOPTHON TEXHUKH.

B pabore PA3ZBPABOTKA CHUCTEMbI HWMHUTAINHUOHHOI'O
MOJIEJINPOBAHUSA OYUCTHBIX TOPHBIX PABOT» aBropamu
KpaBuykom C.B. u CrapoaybossiMm A.H. MPEJIOKEHBl UMUTALIMOHHbBIE
HKCIIEPUMEHTHI Ha 6a3e MpoOJIEeMHO-OPUEHTUPOBAHHOTO UMUTaTopa cereil [letpu
NETSTAR (momynu cereit IleTpu), KOTOpbI€ MO3BOJISIOT OCYIIECTBISITH CUHTE3
JUHAMHYECKUX  MoJeiel  B3auMHOM  paboThl  OYHCTHOTO  00OpYyAOBaHUs
KOMIUIEKCHO-MEXaHU3UPOBAaHHOTO 3a00s5. bbln npeioxkensl 4 HOBBIX KpUTEpHs,
YUUTHIBAIOIIMX  MHOTOBAapUAHTHOCTh  aHAJIM3a  TEXHUKO-OPTaHU3ALMOHHBIX
pELIEHN; BO3MOXHOCTh YYETa CTOXaCTUYHOCTH BBIIOJIHEHUS TPOU3BOACTBEHHBIX

TCXHOJIOTHYCCKUX onepaunﬁ; BO3MOXHOCTb MOACINPOBAHUSA BSaHMO)ICﬁCTBHH
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KOMIIOHEHTOB ~ OYHUCTHOTO OOOpYyAOBaHMS B TMPOCTPAHCTBE U  BPEMEHH;

BO3MOXXHOCTBh aHa/JIM3a W BBIABJICHHA “y3KI/IX MeCT’ B TEXHOJOTHH yrne;[06mq1/1.

HpGI[J'IO)KeHHaSI CTPYKTYpHasaA CXCMa CHUCTCMbI MOACIIMPOBAHUA IIPCACTABJICHA Ha

(puc.1.1).

&1
PaGo4yme KOMNOHEHTbI
— e - B i I
B ] giv Rl > -
it ' 080D coswE
h 1 ns‘r:%
TOS p3-caDOSI=n® N0 NOKATITE AW 1
o S SO ECENS P, oy — o, o
MSCHECTS0 & ODODJR0SSws M = - - = | Monne ouskrk TOB | =3anpoc cren B .
__________ Fow p wara CrpfeTyps Mosera
T_ Smmnenea ~| Ob6onouka cyeapa 1] Speop e
BBPUCTRpONI UPE SR Ot nonesosarens
T o e T e e B Coaasox akTrmmea cicanres Sanpoc wagens \
o
MonszoBatens T A ==
1 nua_ﬂ‘ iz Moane armHeRssLe =
Y N cusnapmee ot
£ .
5233 asmnex
OCOPIROEINMA
Mozers BeamsoneicTER OOopiRosaR
CunuTes mogenu
NocTpodca » Cuseanmd g]
oTrassa wozenred MOQYNL CTRYKTYPHOR <] Fenspatop
EOMNONOBIH MOASNIR cusnapmse
2] BesSop
NpoSnemso =205 XDIMMSIC
OPMINTHDOBIHHLIR “cnyne}«
wwmsTon
BwOnwoTeEa »en-mE:]
oaTed NaTpw

Pucynok 1.1 - Umutanuonnasi crpykrypHo-gpynkuuonanbuas cxema CUMOI'P

B kauectBe HCXOOHBIX AAHHBIX BBOJATCA XAPAKTCPHUCTHKH T'OPHO-

TCOJIOTHUECKNX YCIOBUH, Ha WX 0a3e B aBTOMATU3UPOBAHHOM PEKHUME
dhopMUpYyETCs CIIMCOK BBIOPAHHOTO TOPHOI0OBIBaIOMIEro obopymoBanus. M3 Hero
KOMIIOHYETCSI OUYMCTHOM MEXaHU3MPOBAHHBIM KOMILIEKC CO 3HAYCHUSMU

OCHOBHBIX BPCMCHHBIX XapaKTCPUCTHUK. 3aTem AKTUBUPYCTCA MOIAYJIb

aKTUBU3ALIMU PA3JIMYHBIX CIIEHAPUEB BEJICHUSI OUMCTHBIX pabOT, B COOTBETCTBHUH C
KOTOPBIM (DOPMUPYETCS CIIUCOK AIbTEPHATUBHBIX BApUAHTOB OpraHu3aiuu padot
B OUKCTHOM 3a00€ MPHU BHIOPAHHOM TOPHOJ0OBIBAIOLIEM O00OPYAOBAHUH, KOTOPHIE
3aT€éM TOOYEPEIHO 3arpykaroTcsi B MOAYJb MMHUTAMU. 3aTeM MOAYJb
bopMHpOBaHUS KOMIUIEKCAa HAYAJIbHBIX YCIOBUH (OPMHUPYET BCE MapameTpbl IS
KQKJIOTO BapHaHTa UMUTAMOHHOW MoJenu. B Moayse OueHKH aabTepHATHUBHBIX
BAPUMAHTOB MPOU3BOJUTCA  pacyer

CPEIHEIMKIOBOM  MPOU3BOJIUTEIIBHOCTH

OYHMCTHOI'O KOMIIJIEKCA C q)OpMI/IpOBaHI/IeM HUTOIrOBOTIO OT‘IéTa, rac npeacTraBJICHBI
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pE3yNbTaThl PAHKUPOBAHUS BAPUAHTOB OYHMCTHOTO OOOPYAOBAHUS MO YOBIBAHHUIO
YX MTPOU3BOAUTEIIBHOCTH.

B pabore «IMCKPETHO-COBBITUMHOE MOJEJUPOBAHUE
IF'OPHOM JOFbIYM B TIOJ3EMHOM KAJIMMHOM PYJIHUKE»
asropamu B.E UepHenko u A.A.MajbIXaHOBBIM TIPEIJI0KEHA HWMHUTAIMOHHAS
MOZieNIb OOBIYM pPyAbl B MOJ3€MHOM KaJIMMHOM pyJIHUKE. [JaBHOH Iienbio ee
CO3/IaHUS SIBJISIOCH OOECIEUCHHE MAKCUMAJIbHOW MPOU3BOJUTEILHOCTU MpHU
3aIaHHOM TOCIEAOBATEIBHOCTH BBIMOJHEHUS MPOU3BOACTBEHHBIX IPOLECCOB U
onepaunii. MoaenupyroTcss OpOLECCHl U3BJICYEHHS PYJbl M3 OYHUCTHBIX KaMep
KoMOaifHaMu,  TPAHCIIOPTUPOBAHUSI  PYyJAbl  CaMOXOJHBIMM  BaroHaMu K
PYAOCITyCKaM, TPAHCHOPTUPOBKA PYyHAbl IO CUCTEME KOHBEMEPOB 10 CKHUIIOBOT'O
MOABEMHUKA, IUKJI TOPHO-MOJTOTOBUTEIBHBIX pabOT ©  BCIOMOTATEIbHBIX
orepalui, peMOHT 000PYIOBaHUS U JIP.

UM Obima paszpaboTaHa ¢ HCHOJIb30BAHMEM MHOTOIOAXOAHOW  Cpebl
UMUTAIIMOHHOTO MojenupoBanuss ANyLOQIC C MoJeIrMpoBaHUEM HETPEPHIBHBIX
polieccoB Ha 0aze TUCKPETHO-COOBITHITHOTO Moaxoaa. [Ipouece mapmpyTuzanuu
MOJICTTUPOBAJICSI AJITOPUTMUYECKH Ha B3BEIICHHBIX Ipadax, a OpraHU3alHOHHO-
YIIPABJIEHYECKUE TMPOLECCH MOAEIUPOBAINACH C UCIIOJb30BAHUEM JTUHAMUYECKUX
coopiTuii. IlpuMep d¢parmeHTa MOACIUPYEMOM TEXHOJIOTHYSCKOW CHCTEMBI

npuBeieH Ha puc. 1.2.

CamoxoaHbIn

<

PynocnyckHas
Mopoda CKBaXMHA
O @)

MaHenbHbIA MaHenbHbIA KoHserep
byHkep

Puc. 1.2 — ®parmMeHT MoeTMPyeMOii TEXHOJIOTHYECKOii CHCTEMBbI

B pab6ore Kontoxa B., [laBunenko B., bekepa H., Konsiosa C. npepioxena

MMUTAIIMOHHAS MOJENIb paboThl KOHBeWepHOUW nauHuU 1. Pacmazackas ¢ yuerom
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cllydallHbIX Tpy30omoTokoB. llenp co3ganust WM 3akmiowyanace B BbIOOpE
IPOMEXYTOUHBIX  OyHKEpOB M  OOOCHOBAaHMM MPHEMHOH  CIOCOOHOCTH
KOHBEMEPHOM JMHUM TJIABHOIO HAKJIOHHOIO CTBOJIA. B Xozae peanusanuu MoAenn
OLIEHMBAJIaCh MAaKCHMaJlbHasl CTEIEHb 3aIOJIHEHUS! MPOMEKYTOUHBIX OYHKEPOB H
JUHAMAYECKAsl COCTABJIIOLIAs UX 3allOJHEHUS IIpM  HE3aIUIaHWPOBAHHOU
octaHoBke (puc.l.3). ONTUMU3UPOBATKCH BpEMs MPOCTOsI KOHBEWEPHOW IJTMHHUM,
CKOPOCTh Pa3rpy3KH MPOMEKYTOUHBIX OYHKEPOB U paclrucaHue pabOThl OYMCTHBIX

3a0oeB. Ilpu pa3paboTke MMHUTAIMOHHONW MOJAEIW ObUIM  HCIOJIb30BaHbI

CIeMAIM3UPOBaHHbIC A3bIKU nporpammupoBanus GPSS/H |, Proof Animation u

umurtarop cereit [letpu NetStar 2.01.

Time: 24.17 |Speed: 6.08  |+Taster |-Glower |[Pause [Go |View &fFile &Mode ¢
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Student Proof Animation™

Puc. 1.3 — I'padmueckuii pparMeHT UMUTALMOHHON MO/IeJIM KOHBeHEepHON ceTH
. Pacnaackas

B pabore Konroxa B.JI. mpemioxeHa wuMHTallMOHHAs MOJETb pPabOTHI
TpaHCTIOPTHOM cucTteMbl 1. KomcoMmorien, mo3Bosisomas OCyIecTBIATh IPOrHO3
pEIICHUH MaXTHOTO AUCIIETYEepa B PEKUME YCKOPEHHOTO BpeMeHH. IMuTupyercs
paboTa OYHMCTHBIX 3a00€B, TPAHCIOPT YIS, O0OBEM YISl B MPOMEKYTOUHBIX
OyHKepaX, [BIKEHHE JIOKOMOTHBOB B COOTBETCTBHH C PEXHUMOM pPabOTHI
cBeTopopoB. ONTUMaIbHOE pEIIeHHE TUCIEeTYepa CBSI3aHO C  HamlpaBlIeHUEM

noes3za moj; OyHKep, CTeTNeHb 3aM0JIHeHHsI KOTOporo MakcumaibHa (puc.l.4). Ilpu
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pa3pab0TKe MMUTAIMOHHOW MOJENH ObUIM WCIIONH30BAHBI CHCIIHATM3UPOBAHHBIC

[
s3b1ku TiporpammupoBanust GPSS/H , Proof Animation n umuTarop cereit Iletpu
NetStar 2.01.

o 00 Yucno cocTasos RENQ: 07
1 I@. Yucno cocTagos Onm : 02

B
Ha
Yucno cocTaeos Ha onn2: o0
] Ha
Ha

3arpyska cocrasa onm1: 20
:I}I:Dr Q
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Jarpyska cocrasa onn2: o0
W /? %>

3AK0OH 1| 3AGOH @ _| B AENO K_onn. 0THMEHA | NPOrHO [Cx 10:09:34
3AKOH 2 | 3AGOH 4 | Ha aEno | k onnz CEPOC BLIX0M

Puc.1.4 — I'padpuyeckuii pparMeHT HMUTAIIMOHHONH MO/IeJTH KOHBeHepPHO-JI0KOMOTHBHOM
cetu . Komcomouten

B pa6ote Crypryna JI. u Kontoxa B. JI. npeaioxxeHa uMHUTAIMOHHAS MOJICIIb
paspeza  «KenpoBCkuil», TNO3BOJISIONIAS  MPOWU3BOJUTH  OLEHKY  CTEICHU
WCIIOJIb30BAaHUSI SKCKABATOPOB M OYEpEAM 3aJCHCTBOBAHUSA aBTOCAMOCBAJIOB C
pa3HOl Tpy30MOJABEMHOCTBIO C YYE€TOM  MECTa NOTPY3KH M pa3rpy3Kud NpH
CIIy4ailHbIX cOOSIX BPEMEHH OYepeHOTO peica u Mecta norpysku (puc. 1.5). Ilpu

pa3pa60TI<e HMHT&HHOHHOﬁ MOOCIIN OBUIM HCITOJIB30BaHbI CIICHMNAJIN3UPOBAHHBIC

\
s3b1kd TiporpammupoBanust GPSS/H , Proof Animation n umuTaTop cereit [letpu
NetStar 2.01.

[Time : 10.37 [Sreea: 6 .00 [*Faster |[-Slower |[Pause [Go |[View =|File &|Mode £

s@_ﬂ 3@ S/T | 4or | 110r | 1707
= .
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oo o -
RN

QUEUE ret | onez [ s | ones | ones
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AVERAGE TIME o 12 15 3 5

XN x X

Puc.1.5 — @parmMeHT HMUTALIMOHHOI Moesn pa3pe3a «KegpoBckmii»
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B pa6ote Ctypryna /I. npeanokeHa IMUTAIIMOHHAS MOJIENb TPOU3BOICTBEHHBIX
IPOLECCOB W OMNEpalMid TEXHOJOTUM BEACHHUS MOJATOTOBUTENBHBIX paboT C
HCIIOJIb30BaHUEM KOMOAaHOBOTO M OypOB3phIBHOrO crocodoB (puc.l.6).
MogenupoBaiocb ¥ BapbUpPOBAJIOCh  MPOJOJIKUTEIBHOCTh  BBIIIOJHEHUS
TEXHOJIOTHUECKHUX OTepaIuii, N3MEHsIach JJIMHA TOJTOTOBUTEILHON BBIPAOOTKH,
€MKOCTh OCHOBHBIX CpPEJICTB JIOCTaBKM TOpHOW Macchl. ONTUMHU3UPOBAIKCH
IPOAODKUTENBHOCTh M TPYJOEMKOCTh MPOXOTYECKuX paboT, koddduimeHt
UCTIONIb30BaHUs MPOXOT4ecKoro obopynoBanus. [Ipu pa3paboTke HMMHUTAITMOHHON

MoJed OBUIM HCIOJIb30BaHbI CIEUUATU3UPOBAHHBIE SI3BIKM IPOTPAMMUPOBAHUS

GPSS/H , Proof Animation i umutatop cereit [lerpu NetStar 2.01.

Time: 889 .46 Speed: 2.98 [tFaster [-Slower [Pause [Go [View &[File &[Mode
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Puc.1.6 — @parMeHT HMHTALIMOHHOI MO/1e/ 1M TPOBEeHUs TOPHO BBIPA0OOTKH

B pa6ote Kontoxa B. u [laBuaenko B. npemyioxkeHa MMUTaAlIMOHHAs MOJIEIb
MHOT03a00MHOM TEXHOJIOTUU BEJEHUS TOPHBIX padoOT, CBSA3aHHOW C paboTOM
CaMOXOJIHBIX ~ BaroHOB,  KOTOpble  OOCIYHBAalOT  HECKOJIHKO  3a00€B.
OnTUMHU3UPOBATIOCH COOTHOIIEHHWE CAaMOXOJIHBIX BaroHOB u 3a00eB s
MUHUMM3AIUU BpeMeHu mnpoctoeB (puc. 1.7). Tlpu pazpaboTke MMHUTAITMOHHOU

Moziesid ObUIM HMCIOJIb30BaHbI CIELUATU3UPOBAHHBIE S3BIKM MPOTrPaMMHUPOBAHUS

GPSS/H , Proof Animation u imuratop cereit Terpu NetStar 2.01.
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Puc. 1.7 — ®@parMeHT HMUTALMOHHOI MO/1€/IM MHOT032a001iHOI1 TEXHOJIOTUHU BeIeHHS
TOPHBIX padoT

B pab6ore Konroxa B., I'ammesa C., JIu C. mnpemioxkeHa HUMHUTAIMOHHAS
MOJIC/Ib TPYIIIUPOBAHUS YTIICTOOBIBAIOIINX MPEANPUIATHA C y4eTOM MaKCHMyMa
IPOTHO3UPYEMOM XO03pacueTHOM npuObuUIH. Moaenupyercsi NpOoU3BOJICTBEHHO-
XO3SIUCTBEHHAS JEATEIBbHOCTh YIOJBHBIX IIAXT M Pa3pe30B 3a 3aJaHHBIN
BPEMEHHOM TPEH/I C YYETOM CIIyYalHBIX YCIOBHO-TIOCTOSIHHBIX 3aTpaT Ha JOObIUY,
MpoIlecca BBOJA U BBIOBITHS MPOU3BOJACTBEHHBIX MOITHOCTEN, BOJATUIIBHOCTH 1IEH
Ha yroJibHy10 mpoaykiuto (puc. 1.8). OntuMmmsupyeTcss rpynmna IpeanpusaTaid ¢

MaKCUMAJIbHBIM YpOBHEeM MpuObUIH. [Ipu pa3zpaboTke UMUTALMOHHOW MOJENIU
OBLIM MCTOJIB30BAHBI CIICIIMATM3UPOBAHHbBIC S3bIKU MTporpammupoBanus GPSS/H

. . \
Proof Animation u umutarop cereit [lerpu NetStar 2.01.
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Puc. 1.8 — ®parmeHT HMHUTALMOHHONH MOJIeJIM TPYNIIIMPOBAHUS YIJ1€00BIBAIOIIUX
npeInpuATHH
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B o6mactu BeicOKOMpodeccnoHANbHBIX MPOrPaMMHBIX MPOIYKTOB MOXKHO

OTMETHUTH CIIETYIOIIHE.

MAMH®POIUM NOI3EMHBIE TOPHBIE PABOTHI 8.0

MeTtoa UMHTAIIMOHHOTO MOJICTTUPOBAHMUSI TTO3BOJISIET MOJICTUPOBATh B CHCTEME
BBIEMOYHBIE TMOJISI U KOMIUIEKC IMOA3EMHBIX TOPHBIX BBIPAOOTOK C Pa3IMYHBIMU
ceyeHUsIMA. Bo3MokHa peanu3anus MOACUCTEMBbI (OPMHUPOBAHUS Pa3pe30B U
npoduiield TOPHBIX BBIPAOOTOK. MOynb aHaiM3a TOPHOTEXHHUYECKHX YCIOBUMN
IKCIUTyaTaIiH MO3BOJISIET OTIPEICIATh ONITHMAJTbHBIC napameTphl
MIPOU3BOJANTEIILHOCTH, TIOTEPH U Pa3yOO0KWBAHHWE IIOJIE3HOTO HCKOIMIAeMOTO,
MPOU3BOJIUTH OIICHKY HCIIOJIb30BAHUS PA3IUYHBIX aJbTEPHATUBHBIX BapUaHTOB
pPa3BUTHS TOA3EMHBIX TOPHBIX PabOT, U B COOTBETCTBHHM C ATHM OCYIIECTBISATH
BBIOOp HEOOXOIMMOTO TOPHOJOOBIBAIOMIETO  OOOPYJIOBAaHUS U PETYJIUPOBATh
BEJIMYMHY HArpy3KH Ha OYMCTHOMU 3a00# (puc.1.9).

Cucrema «MAWH®POUM TIOJA3EMHBIE TOPHBIE PABOTBI» Takske
HAJICJICHA BO3MOXKHOCTSIMU OOECIedYeHUs aBTOMATH3UPOBAHHOM TEXHOJOTUHU

obecrieueHrs BBITTOJTHEHHSI 3aKJIaJOYHBIX PaboT.
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Puc. 1.9 - ®parMenT GyHKIMOHAILHBIX BO3MOKHOCTeli nmporpammbl MAMH®PEMM npu
MO/eJIMPOBAHUY BeJeHMS MOA3EMHBIX TOPHBIX paboT
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https://credo-dialogue.ru/produkty-2/korobochnye-produkty/mineframe-pgr.html

Cucreme Takxke JAOCTYNEeH (yHKIMOHAI BBIYMCICHUS OOBEMHBIX U
KayeCTBEHHBIX  IOKa3zaTeJlell  pyaHbIX Tedl U BBIEMOYHBIX  IOJIEH,
I QepeHIIMPOBAHHBIX 0 Pa3IUYHBIM TIeoJorHueckuM Tenam. Moxayns bBP
IO3BOJISIET CO3/aBaTh M PENAKTUPOBaTb MOJEIM MAacCOBOTO B3pbiBa C

MOJCINPOBAHNCM CCKIINH CHpOGKTHpOBaHHOﬁ CHUCTCMbI BECCPOB CKBAKUH.

SURPAC 2019

B npencraBnennoii Bepcun GEOVIA Surpac 2019 mnosiBuiicss HOBBIN
dbynkuuonan "OnTtuMuzanus OYMCTHOM BBIEMKH', KOTOpBI TO3BOJISIET B
aBTOMATU3UPOBAHHOM PEXUME UMHUTAIMU CO3/1aBaTh aJbTEPHATHUBHBIE BAPUAHTHI
OYUCTHOM BBIEMKH JUISl  Pa3IMYHBIX CIIOCOOOB MOA3EMHON  Pa3pabOTKH
MECTOPOXKACHUI  MOJEe3HbIX HUCKomaeMbix. (CHcTemMa  HajJeleHa  HOBBIM
MOJIb30BATENbCKUM ~ HHTep(eiicom u Oonee 30-10  yCOBEPIIEHCTBOBAaHHBIX
N0OABJICHHBIX TOJIb30BATEIbCKUX (DYHKIIMM, HAMPABJICHHBIX HA ONTUMHU3AIUIO

napameTpos (puc.1.10).

File Edit Create Display View Planes Inquire File tools Survey Database Surfaces Solids Block model Design

R i

Filename
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(Descnpbon

Puc.1.10 — ®parment umurannonnoi mogeau GEOVIA Surpac 2019
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DESWIK

[Iporpammuoe oGecrnieuenne Deswik mmeer B cBoeM (yHKIIMOHAIHLHOM
Ha3HAYeHUM  MMHUTALMOHHBIH  MHCTPYMEHTapHuil,  HEOOXOIMMBIM  is
IpopadOTKM JOCTAaTOYHOIO JJIi ONTUMHU3ALMM KOJUYECTBA CLEHApHUEB
W3BJICUYCHHUS ITOJIE3HOTO MCKOMAEMOT0 € LENBbK CHUKEHUS 3KCIUTYyaTallHOHHBIX
U3JIEPKEK Ha OCHOBE auarpamm ['aHTa.

Deswik takxe ucronb3yeTcs Ui pa3pad0TKU TUIAHOB Pa3BUTHS TOPHBIX
paboT BO BCEX MOJACUCTEMAX FOPHOIOOBIBAIOLIEH MPOMBIIUIEHHOCTH (H0OBIYA
BCEX TMOJIE3HBIX HcKomaeMmblx npu nomoum OI'P um III'P), Ttak Kkak
OOJBIIMHCTBO  MOJYJIEd  yHUBepcaibHbl.  Mcronb3oBaHue  JaHHOTO
IPOrpaMMHOr0 O0€CTeUeHUs] MO3BOJSET 3aMEHUTh 1O BOCBMH OTJEJIBHBIX
IIPOTPAMMHBIX IPOJYKTOB M HMHTErpUpOBaHa ¢ HCTOYHMKaMu AaHHbIX [HMC

Datamine, Surpac, Vulkan, AutoCAD wu T.1. (puc.1.11).

Puc. 1.11 — ®parmMeHT HMHUTAIHOHHO# Moaeu Deswik
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[lo  nmamwepiM  o¢unmanbHOro  caiita  «HamumonanmpHoro — oOmiecTBa
UMUTAIIMOHHOTO MOJETUPOBAaHU» ceiiyac B Mupe HacuuTbiBaeTcsi okono 500
IPOrpaMMHBIX MpoAyKTOB. O6oOmaromas  uHpopManuss W CpaBHUTENIbHAsS
XapaKTepUCTHKa HauboJiee MOMYyJISPHBIX COBPEMEHHBIX CHCTEM MMHTAIMOHHOTO
MOJIEJIMPOBaHUs TpejacTaBiieHa B Tabnuue 1.3.

JUis OLEHKHM BO3MOYKHOCTEH HCIIOJIb30BAHUS NPHUKJIAJHBIX ACIEKTOB MAKETOB
UMUTAIIMOHHOTO  MOJICIMPOBAHUA  HEOOXOIMMO  YYMUTHIBATh  CIEIYIOIINE
COCTaBJISIIOLIME: MPOCTOTA Pa3padOTKU U apXUTEKTYPHOE HCIOJIHEHMsI MOJEIH,
KOJIMYECTBO 3apaHee C(HOPMHPOBAHHBIX MPOTPAMMHBIX KOMIIOHEHTOB, HH3Kas
TPYJAOEMKOCTh €€ peajiM3allui U MPUCYTCTBHE HEOOX0AMMOro Habopa GopmaToB
JUIsL BBIBOJIA TEYATHBIX M rpadHUuecKkux pe3ysbraToB ¢ aHumanuei. Kpome rtoro,
HY>KHO OIICHHTH BO3MOXXHOCTh MOAM(DHKAIIMK U TpaHCHOPMAIUU MIPOTPAMMHOTO

oOecreyeHus co CIICHUAJIbHBIMH CUCTCMAaMHU YIIPABJICHUA K PCAaJIbHBIM 3aJa4aM.

Ta6aunua 1.3 - CpaBHeHHEe MAKETOB HMUTAIIMOHHOT0 MOIeJTHPOBAHUS

Cucrema IIponsBogurens | IIpunmoskenus I'padnueckas IIporpammupoBanue
KOHCTPYKIIUS Moelen
50!
EXTEND Imagine That, Crparerndeckoe | KommnonoBou- +
Inc. IUIAHUPOBAHUE, | HbIC OJIOKH, SI3bIK
Can-Xoce, mT. | Ou3Hec JIMCKPETHOE U POrpaMMHUPOBAHUS
Kanudoprus MOJICTTUPOBAHUE | HEIPEPHIBHOE Modl
MOJICIIUPOBAHUE
ITHINK High VYupasienue CASE-cpenctsa, | -
Performance (pMHAHCOBBIMHU IIOTOKOBEIE
System, Inc MOTOKaMH, JIarpaMMbl
lannoBep, . | PCHMHXUHUPUHT
Heio- OpeanpUsITUi
Xsmnmup
VENSIM Ventana Monenu ITorokoBbIE -
Systems CHCTEMHOMN JarpaMmbl
JTMHAMHKA
POWERSIM Powersim Co HenpepoiBHOE ITorokoBkie +
Bepren, MOJICIIUPOBAHUE | THATPAMMBI
Hopserus
PILGRIM MDBCHU, Poccus | Monaenu CASE-cpeacrtsa, | +
JUHAMUYECCKUX KOMIIOHOBOYHBIC | SI3BIK
CUCTEM 010KH IPOTpaMMHUPOBAHUS
C++
PROCESS Scitor JuckpetHoe Bbrok-cxemsl -
CHARTER Menno-Ilapk, MOJENNPOBAHNE
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IT.

Kamudpopuus
ANYLOGIC Cankt- Cucremuas [Tnardopma +
ITetepOypr, JMHAMUKA Eclipse SI3BIK
Poccus AunckperHo- Karanor NIpOrpaMMUpPOBAHUS
COOBITHIHOE mabJIOHOB Java
MOJICTIUPOBAHUE;
AreHTHOE
MOJIEITHPOBAHHE
DELMIA Dassault IIITP-monenu WHTepakTUBHBIC +
Systemes, JAHHBIX MPOU3BOJICTBEH-
(DpaHIII/Iﬂ HbIC IPUJIOKCHUA
TS 2JIEKTPOHHO-
rhpoBoro
NpeIIpUsITHSI
TECHNOMATICS - OO0BbeKTHO- IToTokoBbIe +
PLANT OpUEHTHPOBAH- | JHAarpaMMbl s3Ik
SIMULATION HOE IIPOrpaMMHUPOBAHUS
POrpaMMHUPO- SimTalk
BaHUE
ARENA Rockwell JuckperHoe [ToTokoBEIC +
Automation MOJICITAPOBAHUE | JHATPAMMBI SIMAN
AGNES (AGENT Wucruryt HuckpetrHoe Kpocc- +
NETWORK BBIYHCITUTEIh- MoJeJupoBaHue | maatdopma s3Ik
SIMULATOR) HOM MaTeMaTHKH IIPOrpaMMHUPOBAHUS
u Java
MaTeMaTHYECKOH
reopmuxu CO
PAH, Poccust
AWESIM Symix Systems | [luckpetHoe u CereBble MosienH | +
Inc., CILIA HeIpepbIBHOE C/C™" umu Visual
MOJICJTMPOBAHUE Basic
FLEXSIM FlexSim JHuckpetHoe u CumynanmoH- +
Software HEIpephIBHOE HBIE U c™
Products MOJIETTUPOBaHUE | rpaduuecKkre
Inc. (FSP), OoubIMoTeKn
Orem,
IOra, CIIIA
GPSS WORLD Minuteman JluckpeTHoE GP55- +
Software Col’p., HEIIPEPLIBHOC IpOorpaMMBbl Plus
CIIA MOJICJINPOBAaHKE
MTSS KoncTpykropcko- [IpeameTHsbie +
(MANUFACTURING | TexHOJIOTHYEC- HuckpeTtHoe u OuOIMOTEKH SI3pIK
AND KHi HHCTUTYT | genpephIBHOE 3JIEMEHTAPHBIX IpOrpaMMHUPOBaHUs
TRANSPORTATION | BPMHCTHTEIRHOM | \16 nenppoBanue | mporpamm Java
SIMULATION rexiuicit CO
PAH, Poccus
SYSTEM) ’
MVSTUDIUM Cankr- HuckpetHoe, Mogenu ¢ +
[TetepOypr, HETpEphIBHOE U | MaTeMaThuyiec- S3bIK
Pocenst rudpugHoe KHM YPOBHEM IIPOTrpaMMHUPOBAHUS
MOJIeJIUpOBaHKuEe | aOCTpaKIuu Java
SIMSCRIPT HI CACI Advanced | TuckperHoe u Crenpanusupo- | +
Simulation HEIPEepPHIBHOE BaHHEIC S3bIK
Lab, Can-/luero, | MopenupoBaHue | OMOIHOTEKH, POTrpaMMHUPOBAHUS
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Kanama 0asbl JaHHBIX U Java, C/C™*
ITAKETHI,
noxoonsle HLA
RTI (High Level
Architecture

Run-Time
Infrastructure)
RDO-STUDIO MI'TY um. H. D. | O6bekTHO- Wnrtennexryansb- | -
Baymana, OpHEHTHUPOBAH- | Has P10
Poccus HOE HUHTETPUPOBAH-
MOJICTIMPOBAHUE | Has cpena
AMUTAIUOHHOTO
MO/JICIIMPOBAHHUS

BBI60p HUCIIOJIB30BaHUA W IICPCIICKTHBBI PA3BUTHUA IMAKETa HMHUTAIUMOHHOI'O

MOACIUPOBAHHUA B CpPaBHCHHMM C JPYIrHMH BHAaMH  MOJICIIMPOBAHUA H

ONTUMH3allM, TPUMCHCHHCM YHUBCPCAJIIbHBIX SA3BIKOB IIPOrpaMMHPOBAHUSA

CBSI3aHO CO CJIEIYIOIIMMH 0OCTOSTEIbCTBAMHU:

e -  COBpPEMEHHbIE  MAKEThl  UMHUTALIMOHHOTO  MOJEJIHUPOBAHMUS B
aBTOMATUYECKOM  pEXHME  MPEAOCTABISIIOT  HEOOXOAMMOE  KOJIUYECTBO
(PYHKIIMOHAJIBHBIX BO3MOXKHOCTEH Ui CO3/aHUs MOJEIH, 4TO, B KOHEUHOM
UTOTE, TIO3BOJIIET CYIIECTBEHHO COKpPaTHTh TpPyAO3aTpaTbl H  BpeMms,
HEO0OXOUMBIE JIsI OCYIIIECTBICHHSI MPOIIecca MPOTrPAMMHUPOBAHHUS, U COKPATHTD
oO01IMe IKCIITyaTalluOHHbBIE U3ACPKKU;

e - IPOTPAMMHBIE TPOAYKTHI IMUTAIIMOHHOTO MOJEINPOBAHUS 00ECTIEYNBAIOT
ONTUMAJBHYIO Cpely Ul CO3AaHUs Mojenei Ha 0a3e OCHOBHBIX aJalTHUBHBIX
MOJICTTUPYIOMINX  KOHCTPYKIIMH, YTO 0O0ECIeYyMBaeT BO3MOXHOCTb  UX
MoAu(pUKALMK U TpaHC(hHOpMaIIIH;

¢ - COBPEMEHHbIE MAKEThl UMUTALIMOHHOTO MOJIEIMPOBAHUS UMEIOT B HAJTMUUU
Oojiee COBEpIICHHBIC TPOIEAYPHl BBIABICHUS W OOHAPYKEHUS CHCTEMHBIX
OmuOOK,  TIOCKOJIBKY =~ OHM  aBTOMATU3WpOBaHbBL.  TakuMm  oOpa3om

MHWHUMHU3UPYETCA PUCK ITPUHATHUS HEIIPABUIIbHBIX 1 HCONITUMAJIbHBIX pemeHI/Iﬁ.

1.2. KOHHeHTyaJ'ILHLIe noaxoaAbl K MMUTAIMOHHOMY MOACJTHPOBAHHUIO
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OcCHOBHBIE MeTObl HMUTAINIMOHHOTO MOJIeTUPOBaHNsl. PaznuyaroT 3 0CHOBHBIX
BHJIa UMUTAIIMOHHOTO MojaenupoBanus [104, 105, 106, 107, 108, 109, 110, 111,
112, 113, 114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127,
128, 129, 130].

1. JuckpeTHo-coObITHITHOe MoaeaupoBanue (anri. discrete-event simulation,
DES). B nanHo# cpene (pyHKIMOHUPOBAHHE MOJEIUPYEMON TEXHOJOTUYECKON
CUCTEMBI TPEACTABISACTCS B BHIE XPOHOJOTHYECKOW ITOCIEI0BATEILHOCTH
coObITHI. Peanuzamusi KakI0To COOBITHS XapaKTepU3YyeTCs OIpeaesIeHHbIM
MPOMEKYTKOM  BPEMEHHM W XapakTepU3yeT  H3MEHEHUE  COCTOSIHUS
TEXHOJIOTHYECKOW CHCTEMEI.

B kadecTBe OCHOBHBIX KOMIIOHEHTOB Cpeldbl JUCKPETHO-COOLITHITHOTO
MOAeJMPOBAHUSL  3afBISIOTCS  TIEPEMEHHBIC,  OTPAXKAIOIIME  COCTOSHUE
TEXHOJIOTUYECKOW  CHCTEMbI, M TIEPEMEHHbIC JIOTMKH, OTpaXarollhue CyTh
MIPOUCXOISINIETO, KaK peakius Ha Kakoe-To coObithe. Kpome »Toro, He MeHee
BKHBIMU SIBJISIIOTCS 9acChl, CIIUCOK COOBITUH, T€HEPATOPBI CITyYalHBIX dncel (Ipu
TOM CTOXACTUYECKUE TUCKPETHO-COOBITHUITHBIE MOJEIN OTINYAIOTCA OT MOJeNen
MonTte-Kapiio  HammuueM  KOMIIOHEHTa  «4achl»), CTaTUCTHKA,  YCIOBUS
3aBEpIICHUS, peaTu3alusl. CucremMbl JTUCKPETHO-COOBITHITHOTO
MOJCIIUPOBAHUSI ~ PEANM3YIOTCSA, B  OCHOBHOM, B  cpeie  IpoOiIeMHO-
OpPHUEHTHUPOBAHHBIX S3BIKOB MPOTPAMMHPOBAHUS WU C TIPUBJICUCHUEM OMOINOTEKH
JUIsT BBICOKOYpOBHEBBIX s13bIKOB (GPSS, Arena, SIMSCRIPT, AnyLogic, SIMAN,
SLAM, AweSim). ITporieccHOoe MOJCIMPOBAHUE HCIOJIB3YETCS, B OCHOBHOM, Ha
YpPOBHE HU3KOW U cpeaHel abcTpakiuu (Kakablid BXOASIIUN B CUCTEMY OOBEKT
MPOXOJUT WHIWBUIYAIBbHBIA TPOIECC MOJICTUPOBAHUS  C UTHOPUPOBAHHEM
OOJIBIIOrO YMCIIA COCTABISIOMMX (PU3UUECKOTO YPOBHSI.

2. AreHTHoe MojJeJHpPOBaHHe. AreHTHOe MojejupoBanue (anri. agent-based
model (ABM)) UCCIIeayeT IIOBEICHUE TaK Ha3bIBACMBIX
JEIEHTPAIM30BAaHHBIX arCHTOB ~ TEXHOJIOTUYECKOW CHCTEMBI U BIUSHUE  HX

MOBEJICHUS Ha ITOBEJICHUE BCEM TEXHOJOTMYECKOM CHUCTEMBI B 1iesioMm. [lpu 3TOM
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https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/GPSS
https://ru.wikipedia.org/wiki/AnyLogic
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%B3%D0%B5%D0%BD%D1%82

OmpeiesieTcsl MOBEJACHUE BCEX areHTOB Ha WHJUBUAYAJIbHOM YpOBHE, a oOliee
noBezicHNue GOPMUPYETCS UCXOS U3 AEATENHHOCTA BCETO MHOYKECTBA areHTOB.

B  kayecTBe COCTaBHBIX KOMIIOHEHTOB AareHTHOI'O  MOJICJIMPOBAHMUS
3asBIISIIOTCA ~ DJIEMEHThI ~ TEOPUM  WTp, KJIETOYHBIE  ABTOMATBI,  DJIEMEHTHI
MYJIbTHAr €eHTHBIX CUCTEM, CJIOMHBIX CUCTEM u ABOJIIOIIMOHHOTO
nporpaMmmupoBanusi, Meroa MonTte-Kapio, ucnosnb3yronme ciiydailHble 4Yucia,
MO3BOJIIOUIUX TPOU3BOUTH CUMYJIAIIMIO PEATbHBIX MPOIIECCOB.

B ocHOBe areHT-opHMeHTHPOBAHHOTO MOJEIUPOBAHUS JIEKAT TPU OCHOBHBIX
MOCTYJIaTa:

e TOCTYJAT 0OBEKTHON OPUEHTUPOBAHHOCTH;

¢ TMOCTYJAT BOJIOLIMM areHTOB ;

e TIOCTYJAT CIOKHOCTHU BBIYMCIICHUM.

B kauecTBe IOMHUHHPYIOIIETO METOJOJIOTMYECKOTO TIOIX0Aa 3asiBJIEH TOT, MPH

peanu3alMd  KOTOPOTO  coONIofaeTcsi paBHOBecue  (IICEBIOPaBHOBECHUE)

cucTeMbl (MHOXKECTBO areHTOB).

ATEHTBI XapaKTepU3yeTCs CIAEAYIOIIMMUA OCHOBHBIMH CBOMCTBAMM:

- UHMEIeKMYAIbHOCMb,
- Hanuyue HCUZHeHHOU yeu.

NneanbbiM ~ MoMeHTOM  peanuzaiun  AOM  gBASIOTCS  NPOUEAYPHI
UJIECHTU(PUKAIIMU KPUTUUECKUX MOMEHTOB BPEMEHH, MOCJIE HACTYIUICHUSI KOTOPBIX
CTpaTeTUYECKUEe TOCICACTBUSI HETATUBHOTO XapakTepa HMEIOT HeoOpaTHUMBI
XapakTep.

[IporpammubiM  obecnieueHueM AOM  sBasitoress  npuioxxkenus: NetLogo,
StarLogo, Swarm C SI3BIKOM nporpammupoBanus Objective-C
MASON, Repast (ucrosn3yercs Java), EcoLab
(ucmonb3yercs C++), Cormas (ucronb3yercsa SmallTalk).

3. Cucremuasi imHamMuka. CucTeMHasi JMHAMHMKA — CITIOCO0 MOJICTTMPOBAHUS JIJIS
M3YUYEHUS] CJIOKHBIX TEXHOJOTMYECKUX CUCTEM, TO3BOJISIONIMN  HUCCIE0BAThH
UX TIOBEJICHUE BO BPEMEHHOM TPEHJIE U OINPEIEIUTh 3aBUCUMOCTU OT CTPYKTYpbI

9JICMCHTOB CUCTCMBI C YUCTOM BSaHMOﬂeﬁCTBHH MCKIY HUMU.
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https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B5%D1%82%D0%BE%D1%87%D0%BD%D1%8B%D0%B9_%D0%B0%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%81%D0%BB%D0%BE%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D0%B2%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/NetLogo
https://ru.wikipedia.org/wiki/StarLogo
https://ru.wikipedia.org/w/index.php?title=Swarm_(simulation)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Objective-C
https://ru.wikipedia.org/w/index.php?title=MASON&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Repast&action=edit&redlink=1
https://ru.wikipedia.org/wiki/Java
https://ru.wikipedia.org/wiki/C%2B%2B
https://ru.wikipedia.org/w/index.php?title=Cormas&action=edit&redlink=1
https://ru.wikipedia.org/wiki/SmallTalk
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5

VYyety noanexar: MPUINHHO-CIICJCTBEHHBIE CBSI3U, TMETIIM OOPATHBIX CBS3EH,
3aJIePKKU PEaKIIi, BIUSHUE CPEIIbI U JIp.

CoznareneM U JaTOM CO3AaHMs CUCTEMHOM TMHAMUKYU MPUHATO CUUTATH J{Kes
®oppectepa u3 MTU (cepenuna 1950-x rogos). B 1958 rogy Puuapn benner
paszpaboran SIMPLE (Simulation of Industrial Management Problems with Lots of
Equations), mepBblii S3BIK MOJCIMPOBAHUS CUCTEMHOW JWHAMHMKHA, a B 1959
rony ®wimuc dPoxc m Anekcanap Ilyx paspaboTain yiaydIieHHYIO BEpPCHIO
SIMPLE (DYNAMO (DYNAmic MOdels)).

CucteMHO-IUHAMUYECKAsE ~ MOJIETh ~ COCTOUT W3  CICAYIONUX  THIIOB
a0CTpaKTHBIX JJIEMEHTOB:

o lIlepsvlii sn1emenm — ypoeHU, KOTOpPbIE 0003HAYAIOT HAKOIICHHbBIE 3HAYCHUS
BEJTMYMH BHYTPH TEXHOJIOTHYECKOW CHUCTEMBI (YPOBHH OCBEIOMIICHHOCTH,
YPOBHH YJIOBJIETBOPEHMS, ONTUMHU3MA W HETAaTUBHBIX OXUIAAHUN U T.JI.). —
NPEACTABIIAIOT 3HAYEHUST BCEX IIEPEMEHHBIX, ChAKKYMYJIHMPOBAHHBIX B
pe3ynbTaTe yueTa pa3HOCTH MEXIY BXOIAIIMMHU U UCXOASIIUMHA MOTOKaMu. Ha
quarpaMMax —CHUCTEMHO-IMHAMUYECKOM MOJeNd OTOOpakaroTCs B  BHUJE
MPSIMOYTOJIbHAKOB.

o Bmopoii snemenm — nomoku, KOTOpPble 0003HAYAIOT CKOPOCTH H3MEHEHUS
ypoBHEM (MmaTepuanioB, oOopynoBanusi, uHbopmarmu). Ha nuarpammax
CUCTEMHO-TMHAMHYECKOW MOJCIIA OTOOPa)KAFOTCS CIIJIONTHBIMHU CTPEITKAMH.

o Tpemuti snemenm — geHmuau (QPyHKyuu peuieHuti), - MPEACTABIAIOT QYHKIIUN
3aBUCUMOCTH TIOTOKOB OT YpOBHEH (IIPOCTBIE W CIIOKHBIC ypaBHeHUs). Ha
auarpaMMax — CHUCTEeMHO-TMHAMHYECKOW MOJETH  OTOOpakaroTcs  ABYMS
TPEYTrOJbHUKAMH B BUJIe 0A00UKH.

o UYemesepmulii n1emenm - Kauaivl ungopmayuu, - MPEACTABISIOT COCTUHEHUS
BEHTWJIEH C YypoBHsAMHM. Ha auarpamMmax CHUCTEMHO-IMHAMHUYECKOW MOJIEIH
OTOOPKAIOTCS IITPUXOBBIMU CTPEIIKAMHU.

o Ilamuiti s71emenm - 3anazoviéaHusl (MUHUU 3A0epPIICKU), - TPEICTABISIIOT

HMHUTALMIO  3aJepKKM  TIOTOKOB  (CpeaHee  3ama3fblBaHME W THII
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https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%80%D0%B0%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C_(%D0%BA%D0%B8%D0%B1%D0%B5%D1%80%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%81%D1%81%D0%B0%D1%87%D1%83%D1%81%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B8%D0%BD%D1%81%D1%82%D0%B8%D1%82%D1%83%D1%82
https://ru.wikipedia.org/wiki/1959

HEYCTAHOBHUBLIECICS peakUuH, - JAHAMAYECKHM OTKJIMK >3JIEMEHTa Ha

M3MEHEHHE BXOJIHOTO CUTHAJIA).

o [llecmou snemenm - 6cnomozamesnvbHvle NnepemMeHHble, TUCIOUUPYIOTCS B
KaHaJlax HMHQOpMaluy, OTOOpa)kaloT yYpOBHU M (QyHKUMM pemeHuid. Ha
JuarpaMMax CUCTEMHO-IMHAMUYECKON MOJIEIHN 0TOOPaXaIOTCI KPYKKOM.

C yyeToM OTHX THUIIOB aOCTPAKTHBIX JJEMEHTOB Jt00asi CJOXKHas
JUHAMHYECKass CHUCTeMa MOXET ObITh (OpMalIbHO OINKCAaHA MHOXECTBOM
CUCTEMHO-JIMHAMUYECKUX Mojene. CriemyeT OTMETHTh, 4TO pa3Opoc uwucia
nepeMeHHbIX MoXkeT cocTaBisATh OT 30 mo 3000. Ocoboe BHUMaHUE YyIEIseTCs
TaKUM acleKTaM CUCTEMBI, KaK:

e ACIIEKT BPEMEHHBIX 3aBUCUMOCTEM,

¢ ACIEKT yCUJICHUS,

e ACHEKT MCKaXeHMsI UH(OPMALIUH.

B o6s3arenbHOM mnopsiike HEOOXOJUMO YYHUTBIBaTh TOT (aKT, YTO MpHU
MOCTPOEHUU MOJIENIM BCE MEPEMEHHbIE, XapaKTEPU3YIOIIHE €€, TOJKHBI M0 CBOEH
CTPYKTYpPE COOTBETCTBOBAaTb NEPEMEHHBIM MOJEIUPYEMOM CHUCTEMBI U HMETH
OJIMHAKOBBIE E€JIMHULIBI M3MEPEHHs IpPU HSTOM camMa CUCTEMHO-AMHAMUYECKas
MOJIENIb MOXKET ObITh M HEYCTONYHBOM.

Takum oOpa3oMm, cucTeMHass JAMHAaMUKa — O3TO OJIWH U3 TOJXOJOB
MMUTALMOHHOTO MOJIEIUPOBAHHUS, TP HAIMYMU CBOUX METOJOB U MHCTPYMEHTOB
NO3BOJIIOIIMN MOHATh (PYHKIMOHAIBHYIO CTPYKTYpy M JAMHAMHKY W3MEHEHUs
CIIOXHBIX TEXHOJIOTHUECKUX CHCTEM, YTO MPEAOINPEACISIET €€ HCIOJb30BAaHUE B
CTPATETUYECKUX JOJTOCPOYHBIX MOJEISAX C BBICOKMM ypoBHEM abOctpakuuu. OHa
MMEET MPEPOraTUBY MPH MOJEIUPOBAHUH HEMPEPBIBHBIX BO BPEMEHH IPOLECCOB U
o0JnafaeT IBHBIMU MPEUMYILIECTBAMU M€ JUCKPETHO-COOBITUMHBIM U ar€HTHBIM
METO/AMH, HO B CUJIY OYEBUAHBIX OTPAHUYEHUI MHOTJAa ONTUMAJIbHBIM BBICTYIIAET
COYETaHHE BCEX CIOCOO0B MOJICIMPOBAHMS B paMKax peLICHHs OJHOMN 3aauu.

Jlanee mnpencraBieHa CpaBHUTENbHas TaOguIa CHOCOOOB MMHUTAIMOHHOTO
MojaenupoBaHusi (cM. Tabmuiyy 1.4), mpuyeM ypOBEHb JAETalW3aIlMU MOJeNen

HalpsIMyl0  TOKa3blBa€T MAacIITA0HOCTh BCEX OOBEKTOB  MOJEITUPYEMOM
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TeXHOJOornueckon cucremel. Ha puc.1.12 — mnpeacraBieHo comocTaBieHHE
Croco00B MMHUTAIMOHHOTO MojenupoBaHus. [lns peanu3anuu areHTHOTO U
CUCTEMHO-IMHAMHUYECKOTO METOJIOB B KAaueCTBE OOBEKTOB MOJEIMPOBAHUS U
UCCJIEIOBAaHUM PallMOHAIBHO MPHUBJIEKATh MACIITa0HbIC TOJTHOLEHHBIE CHCTEMBI, a
JUI peanu3aliy JIUCKPETHO-COOBITUMHOIO - CHCTEMBlI MEJIKOTO W CPEIHEro
HauboJee

MacmtaboB. B Tabmuue s Kakaoro cmocoba IpeIcTaBlICHbI

moAXOoaAIIMEC BapHUaHThl pCaIn3ali C IMOAXOAAITNMHA Ha60paMI/I I/IHCTPYMCHTOB).

Ta6auna 1.4 - CpaBHUTEJIbHASI XaPAKTEPUCTHKA CIIOCOO0B HMHTAIMOHHOTO

MOACJIUPOBAHUSA
B JAnckperno-codbiTuiinoe ArenaTHoe Cucremuas
" MOJAE/IHPOBAHHE MO/ IHPOBAHHE AHHAMHKA
VYposensn " - Huskuii, Cpeaumii, Cpeauuii,
i Huzkuii, Cpeaunii pe“ e %
ACTAIH3AUHH Boicokuii Buicokuii
AP JluckperHsbie JluckperHsbie HenpepsbiBHble
BeIHYHHbI
[Ipoussoacr /
po JICTBO, Pu:mx H KOHIS_\peHuHSI, -
Jlorucruka, Llenouku 0oeBble JeicTBUS,
Obaacrs B KOHKYPEHLHS,
NNOCTaBoOK, ﬂOpO)KHOQ Y;m-moe JABHIKEHHE, =
NPHMEHEHHS - [TonHoueHHble
JIBHIKEHME, IMosenenue moaeii u
a i CHCTEMBI
O0cnyKHUBaHUE KIHEHTOB AHBOTHBIX
GPSS. SYMULA |, Aren .
' 5 FARGREL, NetLogo, Swarm, VenSim,
AutoMod, Enterprise T
HucrpymenTst 8 : Repast, ASCAPE, PowerSim, 1Sink,
Dynamics, FlexSim, d .
2 StarLogo. AnyLogic AnyLogic

SLAM, AnyLogic

Baicoknii yposesin Arperarss, mobansHese 1
abcrpaapn
[merswe geTanei
M3KDO yposeHs
CTpaTerviechmin

yposens]

Annamnra obpaTHb;

Cpepumin yposeus
abcrpanpn
{cpeprsa
BETAALHOCTE
Me30-yposeHs
TAKTHUECKMA
vposexs]

AmncxperHo-cobbiTniinoe
Janain, Pecypens, Mpouecc

CHCTeMHaR AMHaMUKa

Huaxmit yposeHe
abcrpasumm
[Gonswe asranei
MURPO YPOBZ HE
onepaTHoHHIA
yooBeHb]

CHODOCTW, BDEMENS, .

B OCHOBHOM
AvCHpETHBIE 1

<« | p BocHosHOM
HenpepuBHye

AreHTHOE MOACNHPOBAHNE

Puc. 1.12 — ConocraBjieHue criocoooB HMHUTAIUOHHOI'O MOAC/IMPOBAHUA
Takum oOpa3om, Bce yalle MpoIecc COBPEMEHHBIX HCCIICIOBAHUHN CIIOXKHBIX
JUHAMHYECKUX TPOIECCOB TEXHOJOTMYECKOM CHCTEMBI OCHOBBIBAETCS Ha
UCIIOJIb30BAaHUU METOJIOJIOTUM MHOTOAreHTHOTO MOJICITUPOBAHMS (MMHTAIMOHHBIE
3TOM TOHUMAIOT

monenu). Ilog wumuraunnonHoit wMoxzensio (MM) mpu
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KOMIBIOTEPHYIO MpPOrpaMMy, KOTOpas CHOCOOHAa omucarth (HYHKIMOHAIBHYIO
CTPYKTYPY M BOCIPOM3BECTH IMOBEACHUE PEATBHOW OLICHUBAEMOW CHUCTEMBI BO
BPEMEHH.

Bomnpock! cTpaTernyeckoro miaHupOBaHUs U JOJTOCPOYHOTO CTPATETUYECKOTO
pa3BUTHSA TOPHOAOOBIBAIOIIMX NPEAIPUATUN C TUHAMUYECKOW peKoH(pUrypamnuei,
o0ecrieyeHns: yCTOWYMBOro X (DYHKIIMOHUPOBAHUS B YCIOBUSAX TYpOYJIEHTHOCTH
BHEIIIHEM W BHYTPEHHEW CpEed M C YYETOM OpPraHU3alMOHHBIX W3MECHEHUH,
BHEJIPEHUSI COBPEMCEHHBIX ONTHMAJIBHBIX  JIOTUCTUYECKMX  KOHUEHNUUHA U
TEXHOJIOTUW: - TAKOW CIEKTP Pa3HOIUIAHOBBIX OPTaHU3ALIMOHHBIX, TEXHHYECKUX U
TEXHOJIOTMYECKUX 3a/ad CTPAaTeTMYECKOro XapakTepa MpPEICTOUT peIlaTh
OPOEKTUPOBIIMKAM M  TEXHOJOraMm, CTpeMsAluxcd K (GOPMUPOBAHUIO U
JOCTHKEHUIO KOHKYPEHTHBIX IIPEUMYIIECTB B YCIOBUAX JUHAMUYHBIX PHIHOYHBIX
U3MEHEHHUM.

B pamkax pemaeMoM 3aJayd  OTHAEIBHO CJIEAyeT OTMETUTh IPHUHIUI
WHTETPAlM B MOJCHCTEME YIPABICHUS JIOTUCTUYECKUMHU LEISIMU TOA3EMHOTO
pYIHUKA, 4TO TpeOyeT MUHUMM3AIMN CYMMapHbIX JIOTUCTUUECKUX U3AEPKEK NpU
y4eTe MPOTHUBOPEUYUBBIX LEIEH, YTO 0OOCHOBBIBAET HEOOXOUMOCTh PUBJICUECHUS
MHOTOKPUTEPUAIBHBIX ONTUMU3ALMOHHBIX IMPOLEAYP C 3aJaHUEM LEJIEBBIX
OPUEHTHPOB U 3BPUCTHUUECKUX METOJUK. | TaBHOM 0COOEHHOCTHIO MTOI00HOI0 poJa
3aJlad B JIOTUCTUKE SBISETCA TMPUCYTCTBUE MApameTpoB, (POpMUPYIOMIHX

CIIy4aiiHbIE MTPOJOJKUTEIBHOCTH JJOTUCTUYECKUX OIEpaIivi.
1.3. lleab, naest v 3a1a4M UCCIAeI0BAHUI

Heab paboTbl 3aKi0o4yaeTcsi B TOBBIIICGHUMH  DKCIUTyaTallMOHHOU
MPOU3BOAUTENILHOCTH BHYTPHUILIAXTHOTO TPAHCIOPTA MOCPEACTBOM ONTHUMHU3ALIUU
pacnpenesieHrss NOrpy304YHO-I0CTABOYHBIX MAIWH M IIAaXTHBIX ABTOCAMOCBAJIOB
I10 IIYHKTaM MOTPY3KHU.

HNnest paboTbl COCTOUT B MAKCUMAJIBHOM YYETE CTOXAaCTUYECKOr0 XapaKTepa

MOrPY30YHO-TPAHCIIOPTHBIX ~ IPOLECCOB  BHYTPHUILIAXTHOTO  TPaHCOOpTAa W
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WCIIOJB30BaHUM HMMMUTALMOHHOIO  MOJEIMPOBAaHHs JUIA HX OINHUCAHUA U
ONTUMU3ALUN.

[TocTaBiieHHas LETb ONPEAEISAET CIEAYIOIIME OCHOBHBIE 3a1a4H PadOThI:
1. IIpoBecTn aHanM3 U CPABHUTEIBHYIO OLIEHKY TECOPETHYECKHUX M IPAKTUYECKUX
UCCJENOBAaHUM B  00JIaCTU  CYHIECTBYIOUIMX  METOJIOB  JIUCIIETYEPU3ALUU
PYAHUYHOTO BHYTPUILIAXTHOI'O ABTOTPAHCIOPTA JUISL BBIABJICHUS NEPCIEKTUBHBIX
HaIIPaBJICHUM UX COBEPIICHCTBOBAHMS.
2. Pa3paboTathb ONTUMAIbHYIO JUCIETYEPCKYI0 MOJENb BHYTPHUIIAXTHOTO
PYZHUYHOTO TpaHCIIOPTA HA OCHOBE aHaau3a CYIIECTBYIOIIUX METOJOB
JTUCIIETYECPU3ALUU.
3. Pa3paboTaTh HMMUTAaMOHHYI0 MOJEIb U  QJITOPUTM  ONTHUMM3ALUU
pacrpeneneHus NOorpy304HO-I0CTABOYHBIX MAIIWH M IIAXTHBIX aBTOCAMOCBAJIOB
Ha ONTHMAaJbHOM YpPOBHE JUCIETUYEPCKOM MOJENH, W Co3AaTb Ha HX Oasze
IIPOTPAMMHBIN KOMILIEKC.
4. IlpousBectn amnpoOalMi0 W BEpUPHUKALUIO MPOrPAMMHOIO KOMILUIEKCA U
OLICHUTb BIIMAHUE KOPPEKTUPOBOYHBIX PEIICHUHM HA OKCIUIyaTallMOHHYIO
IIPOU3BOJIUTEIIBHOCTh BHYTPHUILIAXTHOTO TPAHCIIOPTA PYIHHUKA.

BbBIBO/IbI

1. CrnoxuBmmuecs  MaKpOSKOHOMHYECKHE  YCJIOBUS W OT/AEJbHBIC
COCTABJISIFOUIME YCIOBUN (PYHKIIMOHUPOBAHUS TOPHOAOOBIBAIOIINUX TPEAIPHUITHIA
C  KOJIOCCAJbHEWIIMM JWANla30HOM HW3MEHEHHsS TOPHO-TEOJIOTMYECKUX U
FOPHOTEXHUYECKUX YCIIOBUM 3aJeraHus IUIACTOB W PYIAHBIX T, OTPOMHOM
KAUTAIOEMKOCTBIO U MaTE€pPUAJIOEMKOCTbIO JOOBIYM MOJIE3HBIX HMCKOMAEMBbIX Ha
0a3e aJbTEpHATUBHBIX BApUAHTOB OPraHU3aLMOHHBIX, TEXHOJOTUYECKUX U
TEXHUYECKUX PEIICHUN MpelonpeAesissioT BbIOOp U 00OCHOBAaHME ONTHUMAJIbHBIX
IIPOEKTHBIX PEIICHUH C MCIIOJIB30BAHUEM NPOTPAMMHBIX MNPOAYKTOB TOPHOTO
HazHayeHus. ToJbko Ha 0a3e MCHOJIb30BAaHUS UMHUTALIMOHHOTO MOJEIMPOBAHUS
TOPHBIX pabOT MOKHO CBECTM K MHUHUMYMY PHCK TNPUHATUS HENPaBUIbHBIX
peimieHnd B o0JacTHU  MPOEKTUPOBAHMS U Pa3BUTUS  IPEANPUSITHN

rOpHOJ00BIBAIOIIEH OTPACIIH.

29



2. Boeibop uCmoNb30BaHUSI M TEPCHEKTUBBI PA3BUTUS TMAaKeTa WMHUTAIIMOHHOTO
MOJCIUPOBAHUS B CPaBHEHWHW C JAPYTHMH BHJIAMH MOJCITUPOBAHHUS U
ONTHUMM3AIIMN, TPUMCHCHUEM YHHUBEPCAJIbHBIX S3BIKOB IPOTrPaMMHPOBAHUS
CBSI3aHO CO CJICTYIONUMHU 00CTOSTEITHLCTBAMH:

e -  COBpPEMCHHBIC  TIAKCTBl  MMHTAIIMOHHOTO  MOJICTUPOBAHHS B
aBTOMATHYCCKOM  PEKHME  TPEIOCTABISAIOT  HEOOXOAUMOE  KOJHYECTBO
(GYHKIIMOHATBHBIX BO3MOXKHOCTEH IJISI CO3[IaHWS MOJIETH, YTO, B KOHEYHOM
UTOTe, TIO3BOJIAET CYIIECTBEHHO COKpaTHTh TPYyAO3aTpaThl W BpeMd,
HEOOXOAMMBIC JIJIS1 OCYITIECTBIICHUS TIPOIlecca MPOrPaMMHUPOBAHUS, U COKPATUTh
001111€e IKCIUTyaTallMOHHBIE U3JIEPKKH;

o 00€CTICUMBAIOT ONTHUMAJIBHYIO Cpeay IS CO3JaHus Mojelied Ha 0ase
OCHOBHBIX QJAaNTHBHBIX MOACIHUPYIONINX KOHCTPYKIHH, YTO OOECIeYHBAECT
BO3MOXKHOCTh MX MOJIU(HUKAIIUN U TpaHCHopMaInH,

e MMCIOT B HaIW4YWU OOJIee COBEPIICHHBIE MPOIEIYPhl BBHISABICHUS H
0OHapy>KEeHHsI CHCTEMHBIX OIIMOOK, ITOCKOJIBKY OHH aBTOMATHU3HPOBAHbI. TakuMm
00pa3oM MHUHUMHU3UPYETCS PUCK MPHUHATHS HENPABHIBHBIX M HEONTHUMAaIbHBIX

PELICHUMN.

I'JIABA 2. KOHIENTYAJBHOE OINUWUCAHUE CUCTEMBbI
UMUTAIIMOHHOI'O MOJIEJIUPOBAHUS U MWMHUTAIMOHHBIX
MOIEJIEN

2.1. O0beKTHI MOIeTHPYEMOIi TPeAMETHOI 001aCcTH
POH-rnoccapuii, o0CHOBHbIE TEPMHHBI U1 0003HAYEHUS1, COKPALIEHUS, IPUHSATHIE B

pabote npuBeeHbl B [Ipunoxenun.

OcHOBHBIE NIPEANOJIOKeHH, IPUHUMAEMbIe IIPU MOAETMPOBAHUH
1) JIBmkeHue pyAbl Mocie OMyCTOUIEHUS CKUMNA MOABEMHOW MAIllMHBI Ha
MTOBEPXHOCTH HE PACCMATPUBAETCHI.
2) BspbiBHBIE PAOOTHI MPOBOAATCS OJHOBPEMEHHO Ha BCEX YdacTKax

PYAHUKA O €IUHOMY PaCIMCAHMUIO.
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3) XKene3HOMOpOXKHBIA TpaHCHIOPT paboTaeT Ha 0oJiee HU3KOM TOPU30HTE
pynnuka u e nepecekaercs ¢ ChbY, I1/IM u IIAC.
4) Hu >xene3HOJOpOKHBIM, HM CaMOXOJHBIM TpPaHCHIOPT HE MEepeceKaeTcs
IIPY IBYDKCHHUH M HE B3aUMOJICHCTBYET C KOHBEHEPHBIM TPAHCTIOPTOM.
5) Bemonnenue ropHo-kanutadbHbBIX padoTel (I'KP) B mmmTanmonHoi
MOJIeJIM HE paccMaTpUBaeTCsl.
6) He paccmarpuBatorcsi TopHO-moarotoButenbHble padoTel (I'TIP) He
CBsI3aHHBIE ¢ J0ObIYeH pyabl. Hampumep, mpoxoaka moJieBbIX IITPEKOB.
IIaxTHOE MOJIE
Pynnux
PyaHuk comepKuT Bce JaHHBIE, OTHOCSIIHUECS K MOJICIUPYEMOMY PYIHUKY B
nenaoM. PynHUK He coaepKUT MHPOpMAIMU O KaKOM-JTMOO OO0OpYJOBaHUM WIIU
BHYTPEHHEH CTPYKTYpE IMAaXTHOTO MOJIS.
Pynuuk oGnamaeT HaOOpoOM CBOWCTB, MpEACTaBICHHBIX B Tabiuie 2.1
[IpunoxeHus.
YpoBeHb
YpoBeHb COOTBETCTBYET TOPU30HTY BO BHYTPEHHEH CTPYKType PYIHHUKA.
YpoBens o0nagaeT HAOOPOM CBOMCTB, yKa3aHHBIM B Tabmnuie 2.2 [Ipunoxxenus.
Cuenapuii
Cuenapuii  fABIIIETCS  KOHTEWHEPOM Uil  TPAHCHOPTHBIX  CPEACTB,
000py0BaHUsl, CTPYKTYPBI IIAXTHOTO TOJIs, & TAKXKE IPYrux o0beKkToB. CrieHapHii
oOnagaeT HAOOPOM CBOMCTB, yKa3aHHBIM B Ta0muie 2.3 [IpumoxeHus.
OKCIIEpUMEHT
Kaxnpii  cuenHapuii  MOXKET  cOIEpXKarb  OAWH WM HECKOJIBKO
AKCIIEpUMEHTOB. Kakaplii sKCmepuMeHT paboTaeT cO CIHUCKOM 00OpyIOBaHUS,
OTIPEJICTICHHBIM JIJII CIIEHApHS, U COJIEPKUT CIMCOK PACIMCAHWA W 3a7a4 TI0
VIOPABJICHUIO O000PYy/IOBaHUEM. OKCIEPUMEHT COJEPKHUT BCIO HWHGOpPMAIIHIO,
HEOOXOMMYIO IS TPOBEIACHUS HWMHTAIIMOHHOTO JSKCIIEPUMEHTA. DKCIICPUMEHT

oOnagaeT HaOOPOM CBOMCTB, IPUBEJACHHBIM B Tabmuile 2.4 [IpunoxeHus.

31



YuyacTok

Y4acToK — MHOKECTBO CETMEHTOB BBIPAOOTKHU, UCIIOJIB3YEMOE JIIsl YKa3aHUs
BO3MOXHBIX MecT pabotsl [IJIM, IIAC u CBY. Yuactok ob6mamaer Habopom
CBOWMCTB, MPUBEACHHBIM B Tabmuie 2.5 [Ipunoxenus.

CerMeHT BbIpaOOTKH

CerMeHT BbIpaOOTKH — 0a30BBIA AJEMEHT MOJIETUPYEMOM TPAHCHOPTHOM
CeTH IIAaXTHOro mnousisl, mo koropomy mnepensurarorcs CBY, IIIM un IHAC.
CerMeHT BBIPAOOTKHM 3aJaeTCsl JIOMAHOW JMHUEH B TPEXMEPHOM MPOCTPAHCTBE.
CermeHT BbIpaOOTKH 00s1aaeT HaOOPOM CBOMCTB, MPHUBEACHHBIM B Tabnuie 2.6
[IpunoxeHus.

VY3e1 maxTHOTO MoJIs

VY311bl MAXTHOTO MOJII — TEXHUYECKHUE CYIIHOCTH, SBIISIIOUIMECS TOYKAMH
COCMHEHMsS] CErMEHTOB BBIPAOOTKM WJIM TOYKAaMU HX Hadaja/OKOHYAHUS.
HeoOxomumbl Ui moazep)kaHusi CBA3HOCTH Tpada myTe IO CerMeHTaM
BBIPAOOTKU. ¥Y3JIbl MIAXTHOTO MOJS 007aat0T HAOOPOM CBOWCTB, TPUBEIACHHBIM B
tabnuie 2.7 [lpunoxxenus.

Mapuipyt

MapupyT siBasiercsi 0ObEAMHEHHWEM OJIHOTO WJIM HECKOJBKUX CETMEHTOB
IIAXTHOTO TOJS W HCIOJIb3yeTcs Juis Oosee yAOOHOro 3ajaHusl MapLIpyTOB
CJIEIOBaHUs TPAHCHOPTHBIX cpelacTB. Mapuipyt oOnagaeT HaOOpOM CBOICTB,
npuBeAeHHBIM B TabmuIe 2.8 [punoxxenus.

TpancnoprHble cpeacraa
ITorpy3o4Ho-g0CcTaBOYHAs MAlIUHA

[Torpy304HO-70CTaBOYHAsI MAalllMHA HCHOJIb3YETCsS ISl TOrPY3KH J10OBITON
pPYJbl U JOCTABKU €€ K PyAOCIYCKaM WJIM 3arpy3KH pyIbl B IIAXTHbIE CAMOCBAJIbI.
[TIM o6namaeT HabOpOM CBOMCTB, IpUBEACHHBIM B Ta0uIle 2.9 [Ipunoxenus.

[TaxtHbii aBTOcamocBai (IITAC)

[ITaxTHBIA aBTOCAMOCBAJI UCIIOIB3YETCS ISl JOCTABKU JOOBITOM PYIbI OT

[TIM x Oynkepam. IIIAC ob6mamaer HabOpoM CBOWCTB, MPUBEICHHBIM B TaOJIUIIE

2.10 Ilpunosxenus.
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CamoxonHas OypoBas yCTaHOBKA

Camoxoanast OypoBasi yCTaHOBKA HUCIIOJIb3YETCS AJIsl BBIMOJHEHUS PpadoT Mo
MOJTOTOBKE CETMEHTa BHIPAOOTKHU K B3PBIBHBIM paboTaM - OypeHue IIMypoB s
3apsanoB. CBY o6mamaer HaOOpoMm CBOWMCTB, TpUBEACHHBIM B Tabmmme 2.11
[Tpunoxenus.

Iloa3zeMubBIN mTOE3Q

[TonzemubIi IOE31 00BEUHSET B ce0e CBOIMCTBA MOA3EMHOTO IOKOMOTUBA U
BAaroHETOK, MCIOJIb3YEMbIX [IJIi TPAHCIOPTHUPOBKU PYAbl MEXKIYy OyHKEpaMu.
MosxeT mnepeaBuraTbCsi TOJIBKO IO CErMEHTaM HIaXTHOIO PEJIbCOBOrO ITyTH.
[Tox3eMHbIil TIOE37 00J1aa€T HAOOPOM CBOWCTB, MPUBEACHHBIM B TaOimie 2.12
[Tpusioxenus.

OobOopynoBanue
IlognremHuas mammuHa

[TonpeMHas MammHa — 3TO 000pyI0BaHUE, 00ECIICUNBAIOIIEE MTOABEM PYAbI
n3 OyHKepa Ha MOBEPXHOCTh 3eMH. [[obeMHbIE MAIIMHBI UCIIONB3YIOT CKUIIBI B
KAaueCTBE TPAHCIOPTUPOBOYHOM E€MKOCTH ISl MOJBbEMA PYAbl HA IOBEPXHOCTH.
[logpeMHass MalMHA MCIIONB3YET Iapy CKUIIOB. B mpoumecce moabeMa pyasl
IIOOYEPENTHO BBINOJIHAETCS 3arpy3ka pyJbl B OJMH CKHII U €r0 TPAHCHOPTUPOBKA
HaBepX. Bo Bpems moabema OJHOrO CKHIIA ApYyrou ckum omyckaercs. [logpemuas
MammMHa oOinamaeTr HaOOpoOM CBOWCTB, mMpuBEAeHHHIM B Tabmumme 2.13
[Tpuioxenus.

Ha HekoTOpbIX pyaHUKax IJs MOABEMA PYAbl MOXKET  MNPUMEHSATHCS
KJIETbEBOH MoabeMHHK (Tabnuma 2.14 [punoxenus).

Pynocmyck

Pynocnyck — d4acTe TpaHCIOPTHOM CHUCTEMBI pyAHUKA. Pynocmyck
npeIHa3HayeH AJIsl TPAHCIIOPTUPOBKHU PYABI ITOJI COOCTBEHHBIM BECOM C TOPU30HTA
MOJICEYKH, Ha PACIIOJIOAKEHHBIN HUXKE TpaHCcHOpTHBIM ropu3oHT BIIT. Pynocnyck
MpeAcTaBiIsIeT co00i 00beM, 3aMONHIEMbId PyAOH, NI JaldbHEHIIEH MOrpy3KH B
BaroHETKHU JHOO MEPechIKU PyAbl Ha HUXKHHUM ypoBeHb. Pynocmyck oGmamaet

Ha0OpPOM CBOMCTB, IPUBEICHHBIM B Tabiuile 2.15 [Tpunoxenus.
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bynkep

Bbynkep — 4acth TpaHCIOpTHOHM cucTeMbl pynHuKa. ByHkep obecrneunBaer
nonajanue pyabl B OyHKEPHO-KOHBEHEPHYIO CUCTeMYy pyAHHKa. byHkep obnanaer
HaOOpPOM CBOMCTB, IPUBEACHHBIM B Ta0mwiie 2.16 [Ipunoxenus.

Kongeiiep

Kouseilep — mexanu3Mm, obecreurnBaronfil HENPEePhIBHYIO TPAHCTIOPTUPOBKY
pYZBI IO TOpHOM BeIpaboTKe. Pyia mocTymaer Ha KOHBeWep B TOUKaX MOTPY3KH U3
pyIOCIyCKa M TPAHCIOPTUPYETCS € YCTAHOBJIECHHOM CKOPOCTHIO K KOHEYHOMU
touke. KonBeiiep cocrout u3 Habopa cerMeHTOB KoHBelepa. Koneliep obnamgaer
Ha0OpPOM CBOWCTB, MpUBEACHHBIM B Ta0mwie 2.17 [IpunoxeHus.

CermeHT KOHBeepa

KoHnBeilep MOXET COCTOSITh W3 OAHOTO MJIM HECKOJbKHX CErMEHTOB.
CermeHT KOHBeliepa — 4acThb KOHBeilepa, coequHstomas aBa OyHkepa. CerMeHT
KOHBeMepa oOnagaeT HaOOpOM CBOWCTB, NpHUBEJACHHBIM B Tabnuie 2.18
[IpunoxeHus.

CerMeHT MIaxTHOTO PEJIbCOBOTO IMTyTH

CerMeHT WIAXTHOTO PEIbCOBOrO IMYyTH — Y4YacTOK pPEJIbCOBOIO MYTH, IO
KOTOPOMY BO3MOYKHO JBWKEHUE TMOJ3EMHBIX IM0€310B. CErMeHT IIaXTHOTO
pPENBbCOBOrO MyTH 00JIajaeT HAOOPOM CBOICTB, MPHUBEACHHBIM B TaOmmie 2.19
[IpunoxeHus.

VY3en maxTHOTro peibCOBOTO MyTH

VY3116l IAXTHOTO PENBCOBOrO MYyTH — TEXHUUYECKUE CYITHOCTH, SIBIISIOIIUECS
TOYKAMH COEAMHEHUS CETMEHTOB IIAXTHOTO PEbCOBOTO MYyTH WJIM TOYKAMH HMX
Havaja/okoHyaHus. HeoOXoauMel J71s moiepskaHus CBI3HOCTH rpad)a pelibCOBBIX
nyTed. VY3ibl IIAXTHOTO PEIbCOBOIO TMYTH 00Jadal0oT HAOOpOM CBOWCTB,
npuBeAeHHBIM B Tabmuie 2.20 [Ipunoxenus.

BaronoonpoxkuipiBaTesnb

BaronoornpokugoBatenb — eIMHUALIa 000pYAOBaHUS, NMpPEIHA3ZHAUYCHHAS IS

pa3rpy3ku BaroHOB IyTeM ONpOKubIBaHus. OO0pyI0BaHHE, PACHOIOKEHHOE MO

BaroHOOMPOKHUIbIBATEIEM (BUOPOTPOXOT, APOOUIKA U OYHKEp), MOIEIUPYIOTCS
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onHuM OyHKepoMm. BaronoompokuapiBaTenb o00JagaeT HAOOPOM  CBOICTB,
npuBeeHHbIM B Tabnuue 2.21 [Ipunoxenus.
JloHHas pasrpyska

JloHHass pa3rpy3ka — YacTb TPAHCHOPTHOM CHUCTEMBI PYJIHUKA,
npelHa3HaYeHHast Uil pa3rpy3Kd BAaroOHETOK M TPAHCHOPTUPOBKU PyAbl TOJ
COOCTBEHHBIM BECOM C TOPH30HTA >KEJIEC3HOJOPOKHONU OTKATKU Ha 000py0BaHUE,
pacmojoKeHHOe HIDKE (BUOPOTrpOXOT, IpoOMika U OyHKEp MOAbEMHON MalluHBI
ckuma). JIoHHas pasrpy3ka, B YaCTHOCTH, IPUMEHsIETCA Ha pyaHUKe « CeBEPHBIN».

OOBEKT TpPaHCHOPTHOUW cHCcTeMBbl «JlOHHAs pas3rpy3ka» obiagaeT HabopoMm

CBOWCTB, PUBEICHHBIM B Tabnuie 2.22 [Ipunoxxenus.

2.2. KoHuenTtyajbHoe ONMUCAHUE CHCTEMbI HMUTAIIMOHHOTO MO/IEJIMPOBAHUSA
U MMUTAIHOHHBIX MOJeJel

Cucrema uMHUTALMOHHOTO MoAeaupoBanus (CUM)

B o3ToM maparpade [naercs ONpEAENICHHE CHUCTEMbl HMHUTAIMOHHOIO
MOJICIUPOBAHUSI U pa3paldaThIBAEMbIX HMMHUTAIIMOHHBIX MOJENEH, OMUCHIBACTCS
1Hedb W TPUHOUNB  (DYHKIMOHUPOBAHMS CHUCTEMbI, a TakXe MNPUBOASATCS
MPEANOJIOKEHUs, NPUHUMAEMble TMpPU pa3pabOTKE CHUCTEMbl, OCHOBAaHHbBIE Ha
uccnenoBanmsx [131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141, 142, 143,
144, 145, 146, 147, 148, 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159,
160, 161, 162, 163, 164, 165, 166, 167, 168, 169].

Onucanue paboOT Mo ATamaMm M pe3yJbTaTbl padOT MO MPOEKTY MPUBEIEHBI B
tabaunax 2.23 u 2.24 IpunoxeHus.

CucremMa WMHTAIIMOHHOTO MojenupoBanusi pyaaukoB (CHUM) — »a1o0
aBTOMATU3UPOBAaHHAs CHUCTEMa, I[O3BOJIOIIAS padoTaTh C WMHUTALUOHHBIMU
mozensimu (UM).

Nmutanmonnas monenb (MM) — siBasieTcsl COBOKYIMTHOCTBIO MAIllIMHHBIX KOJIOB
U aJIrOpUTMOB, MO3BOJIIOIIMX HUMUTHPOBATh Ha OBM mnoBeneHue OTAENBbHBIX

AJIEMEHTOB UCCIIENYEMbIX OOBEKTOB (PYyHUKOB) U CBSI3€H MEXIY HUMHU B TCUCHHE
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3aJIaHHOTO BPEMEHU MOJEIIMPOBAHUS, a TaKKE MPOU3BOJAUTH U3MEPEHUS LEIEBBIX
XapaKTEPUCTHUK UCCIIEAYyEMbIX 00BEKTOB.
Heaw n 3agaun CUM
CHUM mnpenHa3HaueHa A MOJETUPOBAHUS PaOOTHI PyAHHUKA HA JIUTEIHHOM
NEPUOJIE BPEMEHHU U 00€CTIEUMBAET JOCTHKEHUE CIEAYIOLUX LIETeH:
® ONTHMMU3ALKS TPAHCIIOPTHBIX IOTOKOB B Py/JIHUKAX;
e oleHKa 3(PPEKTUBHOCTH HCIHOJB30BAHUS W OMNPEICICHUS ONTHUMAIBLHOTO
konuuectBa TexHuku (I1IM);
e o0ecrnedyeHrne MPO3payHOCTH U OOOCHOBAaHHOCTH IUIAHUPOBAHUS PECYPCOB,
HEOOXOMMBIX JIJIs1 BBIIIOJIHEHUS TPAHCIIOPTHBIX ONEparuil.
UM nomnexar mnpoueaypaM BepuUKaUu, KadUOpOBKHM U IOCIHE
BBITNIOJTHEHMSI IaHHBIX ATAINOB, HA ATAIle BHEIPEHUS YCTAaHABIMBAIOTCS Ha 00BbEKTaX

BMecte ¢ CUM.

Konuenryaabnas cxema padorsl CUM
B ocHoBe dynkunonupoBanuss CUM nexut pazpaboTaHHAss UMUTAIIMOHHAS

MOJCJIb PyYJAHHKA, OIIKMCBIBAOIIAA pAA IMMPOUCCCOB BBIITOJIHCHUS TOPHBIX pa60T.

[TnanupoBanue n00buu pyabl ¢ momoisio CUM BeITONMHAETCS TOCPEICTBOM
3allyCKa WMUTAUMOHHBIX 3KCIEPUMEHTOB, BOCHPOM3BOJAAIIMX pabOThl Ha
pyIHMKAaxX Ha 3aJaHHbIM HHTEepBan BpeMeHH Brepen. lIlo pesynbratam
skcriepuMenta B CHUM  ¢dopmupyroTcss OTYETBI O XOJ€ MOJEIUPOBAHUS U
MPEIOCTABISIOTCS  TMOJI30BATENSIM ~ JJaHHbIE, HEOOXOAUMbIE [UJIl  pEelIeHUs
IIOCTABJICHHBIX IIPU IUIAHUPOBAHUH 3aa4.

B 3aBucMMOCTM OT BBIOPAaHHOTO TOPU30HTA IUIAHUPOBAHUS (BpEMEHU
MOJIEJIMPOBAHUS IKCIEPUMEHTA) KOHUENIUs padOThl CUCTEMbl MMHTALMOHHOTO
MOJIETIMPOBAHUS OyAE€T HECKOJIBKO pa3inyHa.

Ha pucynke 2.1 mnpuBeneHa KOHIENTyajdbHash cXeMa pabOThl CHCTEMbI
MMUTALMOHHOTO MOJEJIMPOBAHMS HA TOPU3OHTE IUIAHUPOBAaHMA rox. Ha pucynke

2.2 COOTBETCTBEHHO — Ha JIeKady, CYyTKH.
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FOPHSOHT nnaHnpoBaHWAa —roj

MMHTauHOHHaH Mogenb

[aHHble Ha Bxog
3KCNEepUMEHTa

PaccunTaHHble napameTpel

\ Mogenb ¢ aKkTyalbHbIM \

- COCTOAHWEM FOPHbIX paGOT

—>

dakTuyeckoe nneyo oTKaTku

Pucynok 2.1 — KonnenryaapHasi cxeMa CHCTeMbl MMHUTAIHOHHOT0 MO/IEJIMPOBAHMS, IPU TOPU30HTE
JIaHupoBaHus 1 rox

ropMSOHT nnaHnpoBaHWA —aOeKkaja

MMHTauHOHHaH Mogenb

[aHHble Ha Bxog
aKcnepuMeHTa

PaccunTaHHbIe napameTphl

lMOﬂeﬂb C aKTyanbHbIM !

- o paﬁoT -

=)

QaKTUYECKOE NMNMeYo OTKaTKK

Pucynok 2.2 — KonnenryajabHasi cxeMa CHCTeMbl MMHTALMOHHOT0 MO/IeJIMPOBAHMSI, IPU TOPU30HTE
IVIAHUPOBAHUS JeKaa
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IHoab30oBaTesnbckoe npuiaoxenne CUM

[Tons3oBaTtensckoe mnpunoxkenue CHUM — Java-mpuioxkeHue, cojepixaniee
ocHOBHYI0 Joruky CMM wu yctaHaBnuBaemoe Ha pabodyeM MECTe IMOJIb30BaTesl.
[Tpunoxxenne  paspaborano Ha  ocHoBe minatgopmel  Eclipse  RCP.
[Tonb3oBaTenbCKUd  UHTEPPEHC MPUIIOKEHUS OCHOBAaH Ha OMOIMOTEKax
JFace/SWT. Ilpunoxenue oOpamaercs K ©0a3e JaHHBIX W IPEAOCTaBISET
ITOJIB30BATEIIO CIEAYIOIINE BO3MOKHOCTH:

e VYIpaBlIeHUE CIIEHAPUSIMU — CO3[JaHUE, IIPOCMOTP U YAAJICHUE CLIEHAPUEB, a
TaKKE€ pa3rpaHUYCHUE MpPaB JOCTyNa K OTACIbHBIM D3JIEMEHTaM CIEHapus B
3aBUCHMOCTH OT ITOJTHOMOYHM MOJIb30BATEIIS.

e PenakTupoBaHHE CIEHApUEB — MPOCMOTP, HM3MEHEHUE U JIOMOJHEHUE
crieHapueB. IMIopt JaHHbIX 00 000pYJOBaHUU U F€OMETPUU IIAXTHOTO MOJS U3
BHEIIHUX UHGOPMAITMOHHBIX CUCTEM.

e [IpoBeeHNE MMUTALMOHHBIX HKCIEPUMEHTOB — 3allyCK HWMHUTAlMOHHOTO
MOJEIUPOBAHUE M MPOCMOTP MHTEPAKTHBHOM aHUMAIIMM, IMOKAa3bIBAIOLIEH XOJI
MMUTAIIMOHHBIX SKCIIEPUMEHTOB.

e [IpocMOTp ¥ DBKCHOPT pe3yibTaTOB MOJICIUPOBAHUS BO BHELIHUE
nH(OPMAIMOHHBIC CHUCTEMBI.

Bce B3anmmopneiictBue nonw3zoBareneit ¢ CHM ocyiecTBiaseTcs nMpyu MOMOIIH
MOJIb30BATEICKOTO TMPUIIOKEHUS, MpsAMON 1ocTyn K 0Oaze manHbix CHUM He
npeaycMoTpeH. YacThio MoJb30BaTeNIbecKOro nHTEpdeiica sapisieTcs rpapuaecKkuit
pPEIaKTOp, MO3BOJSIONIMKA MPOCMATPUBATH W PEAAKTHUPOBATH HKCIEPUMEHTHI B

rpauuecKkoM pexume.

B3aumoaeiicreue ¢ ApyrumMu uHGOPMAIMOHHBIMH CHCTEMaMH
[Tons3oBatens CHUM wnmeeT BO3MOKHOCTH HMIIOPTUPOBATH W3 BHEUIHUX

uHdopmarmoHHbIx cuctem, B ToM yucie [ TUC caenyromryto nndopmaruio:
JlanHble O TEOMETPHUM IJIAHUPYEMBIX BBIPAOOTOK M UX TOPHO-TE€OJOTHUECKHE
MapaMeTpbl: KAYECTBEHHBIM COCTaB pPYIbl, IUIOTHOCTb IMOPOJBI, CIOXHOCTb

BBIPAOOTKH, TIJIAHOBBIC TTOKA3aTEIM 00HEMOB PY/IbI.
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JlanHple O KOHTypax BbIpaOOTOK sl (OpMUPOBaHMS TpadUuecKoro
U300paKeHHsI KapThl BHIPAOOTKHU.

JlanHble 0 cocTaBe W xapakrtepucTukax oOopynoBanus CJIO, a Takxe
KOHBelepax W OyHKepax, 00ecneuHMBaIOIUX NEPEMEIICHHE PYAbl 110 IMAaXTHOMY
HOJIIO.

OOMEH JaHHBIMU C BHEUIHMMM CHUCTEMaMH peajiu3yeTcsi ¢ MOMOULIbI0 web-
cepBucoB. lcmosnp3oBanue web-cepBUCOB TMO3BOJSET YHU(DUIIUPOBATH (opMar
oOMeHa JaHHBIMU M 00ecreunTh He3aBUCUMOCTh CHIM OT m3MeHeHui BHEIIHUX
UH(GOPMAIIMOHHBIX CUCTEM.

[Ipn wmnopre panHbpix B CHMM u3 BHEIIHMX CHUCTEM JIaHHBIE CHayajia
3arpy’KaroTcsl B MOJIb30BaTeNIbekoe npuioxenue CMM, B KOTOpOM MPOU3BOIUTCS
IIPOBEPKa KOPPEKTHOCTU M LIEIOCTHOCTU 3arpy’aeMbIX JAHHBIX U COXPAHEHHE HUX
B 0ase manueix CHM.

BeinostHeHue MoaeJIMPOBaHUSA
BrinonHeHne MMHUTAIMOHHOIO JKCHEPUMEHTAa — OCHOBHOM mponecc CHUM,

CXCMa KOTOPOI'O ITOKa3daHa Ha pUCYHKC 2.3.
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MNopaHa komaHaa
Ha 3anyck
MMUTaLIMOHHOTO
aKCnepumeHTa

Bbibop pexuvima
3anycka
VMUTALMOHHOTO
KCMnepumMeHTa

BbiGpaH
pexum 3anycka
C aHumauven

BbiGpaH
peximM sanycka
6e3 aHMMaunn

BbinonHeHve BbinonHeHve
VIMUTALIMOHHOTO VIMUTALIMOHHOTO
aKCMepuMeHTa ¢ aKcnepumeHTa 6e3

oToGpaxeHnem oTobpaxeHus
aHumaumm aHumaumm

®

MopaHa komaHaa

BbinonHeHve B xone
[IO0CPOYHOTO B
aKCnepumeHTa R =y aKCnepumeHTa
3aBepLIeHO aKCnepuMenTa BO3HMKNa oumbka

OtobpaxeHne
oTyeTa 06 oumbke

B 3KCNepumMmeHTe

Pa6ota ¢
pesynsTatamun
aKcnepUMeHTa

PesynbTaTthl
aKcnepuMmeHTa
obpaboTaHb!
TpebyeTcsi HOBbIN
3KCNepumMeHT

PesynbTtaThl
aKCnepumMeHTa
obpaboTaHb!
HOBbII1 3KCNEPUMEHT
He TpebGyeTcs

lMNocTaHoBka

3agayuv ons
crieayowero
KcnepumeHTa

Foposoe LekagHoe
nnaHnposaHue nnaHnposaHue

Pucynok 2.3 - Cxema npouecca BbINOJHEHNS] HMHTAIIMOHHOTO KCIIEPUMEHTA

3amyCcK SKCIIEPUMEHTA BO3MOXKEH B JIBYX PEKUMAaX:
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C OTO6pa)KeHI/IeM AaHUMall — 3TOT PCKUM OACT BO3MOKHOCTD I10JIb30BATCIIIO
npocMaTrpuBaTtb HHTCPAKTUBHYIO AHUMAINIO, HU3MCHATH Maciitad MOACIIBHOI'O
BpPEMCHH, a TAKKEC IIPUOCTAHABINBATHL BBIIIOJIHCHUC SKCIICPUMCHTA.

bes 0T06pa)KeHI/I$I dHNMMallun — B 3TOM PCIKHMMC S3KCIICPUMCHT BBIITOJHACTCA C
MaKCHUMaJIbHO BO3MOKHOM CKOpPOCTBIO, a ITIOJB30BATCIIO ITOKA3bIBACTCA TOJIBKO

IIPOTPECC €T0 BBIOIHEHUS.
TpedoBanus k CUM u ycsioBus PyHKIIMOHMPOBAHMS CHCTEMbI

Cucremnbie TpeOOBaHUA

Jns pynkumonnpoBanus 6a3el JaHHbIX CUM HeoOxoMMa ycTaHOBIIEHHAsl Ha
cepeepe CYDB/I.

KomMrmibroTep, MCMoOnb3yeMblid ISl 3almycKa MOJb30BAaTEeIbCKOTO MPUIIOKECHHUS
CHUM, noKeH COOTBETCTBOBATh CHEAYIOIIMM MHWHHUMAJIbHBIM CHCTEMHBIM
TpeOOBAHUSIM:

omeparnuonHas cucrema Windows XP, Windows Vista, Windows 7 wnu
Windows 8;

64-x OuTHas omepalMOHHAs CUCTEMA;

YCTaHOBJICHHOE TmporpammHoe obecnedyenue MS Office 2007 (B
yactHOCTH, puioxkeHrne MS Excel) unu G6onee HOBo#t Bepcuu;

yCTaHOBJICHHOE MporpamMmHoe obecnieueHue Java 8 JRE.

[Iporpammuoe obecnieuenue Java 8 JRE siBnsercs mardopmoii, HeoOxoauMoi
JUISL 3allycka MW WCIIOJHEHUS MOJeNied W HE SBIAETCS CaMOCTOSTEIbHBIM
UCITOJTHSICMBIM MIPUIIOKCHUEM. JlanHoE IPOrPaMMHOE obecrieueHue
pacrpocTpaHsieTcs OecIulaTHO M He TpeOyeT CHeUHATbHOTO JIHUIEH3UPOBAHUS,
npousBogutenb ganHoro [0 — kommanms Oracle. ITIO Java 8 JRE
yCTaHABIMBACTCA W3 JUCTPUOYTHBA, KOTOPBIA MOXKHO 3arpy3WTh Ha CalTe
kommianuu Oracle.

Jlnst  u3MEHEHWs aJIrOpUTMOB, J00aBIIGHUS HOBBIX JIOTHK B CHUCTEMY
UMUTAIIMOHHOTO MOJICTUPOBAHMS, HEOOXOAUMO MPOTpaMMHOE oOOecIeueHue

AnyLogic Professional v 7.2.
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Texnnueckue TpedOBaHUSA

KoMmbroTep, HUCMONIB3yeMbIid JIs 3amycka TOJb30BATEIbCKOTO TPHIIOKCHUS
CHUM, nomkeH COOTBETCTBOBATH CIEAYIOIIUM MHUHUMAIBHBIM TEXHUYECKUM
TpeOOBaHUSIM:

npoleccop ¢ TaktoBoit yactoroi 1,5 I'T' 1 BeIIIE;

2 I'06 onepaTuBHOM MTaMSITH;

6 ['0 cBOOOAHOTO AMCKOBOTO MPOCTPAHCTBA.
PexoMeHnayemble TeXHHYECKHE TPeOOBAHMS:

v Hamnume tBepporensHoro (SSD) — makommrens. CymecTBEHHO YCKOPSET
MPOIECC MPOBEACHUS SKCIIEPIMEHTOB Ha MOJICIIH.

v IIpoueccop yposus Intel Core i7. Hcmosap3oBanue 60j€e MOIIHBIX
MPOIIECCOPOB, C OONBIIMM KOJWYECTBOM snep, Tuma Xeon He TNpUIagyT
3HAUUTEILHOTO YBEJIUYEHUS MPOU3BOJAUTEIBHOCTH pacuera, HO CYIIECTBEHHO
OTJINYAIOTCS 110 CTOUMOCTH.

v OnepatuBHast mamsth — ot 8 I'0.

2.3 Onucanue GyHKIMOHAJIA IVIAHUPOBAHUA T'OPHBIX padoT B cucTeMe

HMUTAIUOHHOT0 MOJACJIUPOBAHUA PYIHUKOB

HcxoaHble TaHHBbIE 110 IVIAHOBBIM BbIPa00TKaAM

Cucrema UM oOecrieunBaeT BO3MOXKHOCTh MOJCIUPOBAHUSI paOOThl pyJHUKA Ha
CJEIYIOIINX TOPU30HTAX:

e3 roja;

*rof;

eKBapTAaJ;

e MECHIIl,

® JeKaja.

B kadecTBe 11€7€BBIX TOPU30HTOB BepU(PUKAIMK IUJIAHOB OMPEACIICHBI

MepuoJibl: To1 U Aekaaa. OCHOBHAS 11€JIb MOJICIMPOBAHKS TOPHOTO IJIaHa Ha TOJI —

pacuet napka C/{O, Ha nekagy — onTUMHU3AIUS PEKUMOB pabOThI pyIHUKA.
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Jis  mpoBeAeHHUsS JKCIEPUMEHTOB IO BepU(UKALUK IUIaHA TOPHBIX

BBIPaOOTOK M pacuera Tpedyemoro mapka CJ1O Ha o1 Monap30BaTEISIM CHCTEMBI

(Oneparopy CUM wu IlnanupoBumky CHM) HeoOX0AMMO HMEThH CIEAYIOIIHE

HCXOAHBIC JAHHBIC I10 IIJTAHOBBIM BI)Ipa6OTKaMZ

L AKTyaHBHaH O0CCBas MOJICIIb 'OPHBIX BLIpa6OTOK;

o [l03a00iiHBIN MIIaH TOPHBIX Pa0OT MO PYJHUKY Ha roj B TpaduyeckoM

BujC (PUCYHOK 2.4);

BuipaboTin NpoaeHHsLIe Ha 01.01.2016
ropHbie paGoTe: | ksaprana

Il ksaprana

Il keaprana

IV ksaprana

UWinype: ans 6BP

e

Paspes A-A

Pucynok 2.4 — Ilpumep rpadguyeckoro npeacraBjieHus MJIAHA BeleHUs TOPHBIX

padot

e [lo3aboiHbBIi TIaH B TAOJIUYHOM BHUAC C VYKa3aHHCM IIOI'OHHBIX

METPOB U 00BEMOB MPOX01kH (Tadmuia 2.23).

Ta6auna 2.23 — [Ipumep no3adoiiHoro niana

HaumeHoBaHue En. B TOM 4YHCJIe TI0 KBApTaJIaM
Yyacrok | Ilanean roj
BbIPa00OTOK U3M. I I i v
1 2 3 4 5 6 7 8 9
JKemIyaTalluoOHHAs NMPOX0AKa
1 Pa3sseqounslit I1.M. 62 62
VuacTok KBepUIar M 930 | 930
1 1 Pa3Benounblii IL.M. 47 47
HITpeK M° 705 705
VToro DKCIUIYaTAUHOHHAS IPOXOIKA |— g 109 il 0 il
yara L % 1635 | 930 0 705
IMoaroroBuTebHAs MPOXOAKA
VYaacTox 1 TparcnopTHbIi IL.M. 117 43 74
1 KBepIIIar M 1755 645 1110
Hroro IloaroroBurebHasi MPOXoaKa n.m. 117 43 74 0
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»® | 1755| 645| 1110 0| 0

Hape3nas npoxoaka

VYuactok 1 Pa3pe3Hoii mtpek | ILM. 58 58
1 1 M 870 870
VYuactok 1 Pa3pesHoii mitpek | ILM. 58 58
1 2 M 870 870
HUtoro Hape3nasi npoxoaka .. L1 L . . E
P poxon " 1740 0| 87| 870 0
OuncrHbie padoThI
YyacTox .M. 0 0
1 1 Kawepa 1 v 8000 8000
YuacTok .M. 0 0
1 1 Kawepa 2 v 8000 8000
n.m. 0 0 0 0 0
Htoro OvucrtHbie padoThl P 16000 0 0 8000 8000
Beero 1o —_— .M. 342 105 132 58 47
PYyARHIY Iy 21130 | 1575| 1980| 8870| 8705

Tunsl miIaHUpyeMbIX BBIPA00TOK

Bce INIAHUPYCMBIC T'OPHBIC pa6OTBI KJIaCCI/I(I)I/IHI/Ip}IIOTCH Ha CJICAYIOIIUC

TPYIIIBL:

1.
2.
3.
4.

DKCITyaTallMOHHas MPOXOJIKa;
[ToaroroBuTenbHask MPOXOJIKA;
Hapesnas npoxonxa;

OuncTHbIe pabOTHI.

HOCJICIIOBaTeJIbHOCTb 3aJaHUA IIJIAHOBBIX BLIpﬁﬁOTOK B CUCTEME

B nepByto ouepenp Omneparop CUM mpoBepsieT akTyaldbHOCTh COCTOSIHUS

TOPHBIX paboT. B cucteMy momKHBI OBITH 3aBEICHBI BCE MPOIICHHBIC BHIPAOOTKH,

AKTyaJIbHBIC HA MOMCHT pacucTa.

CJ'ICILYIOH_[I/IM maromM sBJIACTCA 3alaHHUC B CHCTCMC IICPBBIX TPEX TPYIIIL

MJIaHUPYEMBIX TOPHBIX PadoT.
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Ha Bxon mocrymaer daiin opmara dXf ¢ ocsimu 1uiaHupyeMbIX BBIPAOOTOK.
Jns oOneryenust AanbHEHIIed paOOThI KeNaTeIbHO MOMECTUTh OCH KaKIou
BbIpa0OTKM B OTACJBHBIM CJIOW, NPEIBAPUTENIBLHO IPUCBOMB €MY KOPPEKTHOE
Ha3BaHUE BBIPaOOTKHU. Jlanmee ocHM MIIaHUPYEMBIX BBIPAOOTOK MMIIOPTUPYIOTCS B
CUCTEMY.

OunctHble paboOTHl 3a4alOTCsl B TMOCIENHIO ouepenpb. llpenmaraercs
CIEIYIOIMN Croco0 3aJaHusi OYMUCTHBIX Kamep. Omeparop BbI3BIBAET KOMAHIY
«Co3mate KaMepy» U BbIOMpaeT B TIpadUUECKOM II0JIE CHUCTEMBI pa3pe3HbIE
HITPEKH, MPUHAAJICKANIUE 331aBaeMOil Kamepe. B cOOTBETCTBHM C BO3MOKHBIMU
BapUaHTaMU THUIIOB CHCTEMbI Pa3pabOTKH pPa3pe3HOM IUTPEK MOXKET OBITh OJUH,

nBa unu Tpu. [lpumep peanuszanuu JaHHOW Olepaluu MPEICTaBlIeH Ha PUCYHKaX

2.5u2.6.
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Pucynok 2.5 — 3aganue o4MCTHBIX padoT B cucTeme
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PucyHnok 2.6 — CxemaTu4HOe MpeCcTaBIeHHE MPoLecca onpeieieHUusi KaMmep B
cucreme UM

[Tocne co3nanusi KaMephbl cCUCTEMa TpejiaraeT Mmojb30BaTeI0 BbIOpATh THUII
mabsoHa 00ypUBaHUS KaMephl I TOTO, YTOOBI OMPENEIUTh Ha KaKOM Pa3pe3HoOM
mTpeke OyAeT MPOUCXOIUTh OypeHue, a Ha KAKOM OTKaTKa Py/Jibl.

[locne Toro kak Bce IUIAHUpPYEMble TOpHbIE PabOThl OyIyT 3aBElICHBI B

CHCTEMY HEOOXOAUMO ONPEACITUTh MOPAA0K 0TpaboTKH (Tabswuma 2.24).
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Tabauna 2.24 — 3ananue nopsjaka orpadoTKu

Ksapran HaumeHoBaHue ropHoii BLIPA0OTKHU IHopsinok oTpadoTKM
Pa3BenouHblil KBepILIar 2
I
TpaHcnOpTHBIN KBEepLUIar 1
TpancnopTHBIN KBEpILIar 4
I
Pazpesnoii mrpek 1 3
Pazpesnoii mrpek 2 5
I
Kamepa 1 6
Pa3Benounslii mTpek 7
AV}
Kawmepa 2 8

48




3aaHMe MApaMeTPOB NMPOM3BOACTBEHHOI0 MKJIA /ISl IIJIAHOBBIX BHIPA0OTOK

Jlnisg nocTiKeHUsl LEeNeBbIX (YHKIHMM — Bepu(UKAlMU IJIAaHOB, U pacyuera
KojauuectBa HeoOxomumoro mapka CJIO mnyrem mpoBeAeHHS pacyeToB Ha
UMUTAIIMOHHOW MOJENN pYyJHHKA, HeoOxoaumo olecrnedyuTh (YHKIIMOHAT II0
3aJlaHAI0 TUTAHOBBIX BBIPAOOTOK Ha TOJA, WU OoJiee JIUTENIbHbIE WHTEPBAJIbI
IJIAHUPOBAHMSL.

Ha naHHBIX TOPU30HTaX MJIAHUPOBAHMS, OTCYTCTBYIOT JIOKAJIbHBIE MTPOEKTHI,
U COOTBETCTBEHHO OTCYTCTBYIOT TOYHBIC JaHHBIC MO MPOXOAYECKOU BBIPAOOTKE
WIM KaMmepe: MOKa elle He pa3padoTaHbl MPOEKThI C KOJIMYECTBOM BEEPOB, WIIU
nacrnopTta OypoB3pbIBHBIX pa0OT Ha OUYMCTHBIEC PAOOTHI.

Takum  oOpazoM, B cHCTEME HMMHUTALMOHHOTO  MOJIEIMPOBAHMUS
PEeIyCMOTPEHa BO3MOXXHOCTh BBOJA M KOPPEKTHUPOBKH  aHAIUTUYECKHX
3aBHUCUMOCTEH, TO3BOJSIOUIMX YKPYIIHEHHO OINpEeAEIuTh i  BBIPAOOTKH
napameTpsl MPOU3BOJACTBEHHOIO IUKJIA, BIMSIONIME HA IOCIIEI0BATEIbHOCTh €€
OTpa0OTKM M  BpEMEHHbIE 3aTpaTbl padO4YMX LUKIOB  00OpYAOBaHMUS,
3aJIeICTBOBAaHHOT'O IIPU €€ OTpaboTKe.

B pasnene mpuBeneHbl pelICHHs, MO3BOJSIONIME ONPEIEIUTh MapaMeTphl
TOPHBIX BBIPAOOTOK, HEOOXOUMBIE AJI MIPOBEACHUS PACUeTOB HA UMUTALMOHHON
MOJIEJIN.

Onucanue Npon3BOACTBEHHOI0 HMKJIA MPOXOAYECKUX padoT
[Ipu wmonenupoBaHuu OTpPabOTKM TAaHOBRIX To3uiid B CHUM Obutn

peanu3oBaH (YHKUHUOHAI ONPEAEIICHNs/3aJaHusl CIeAYIOIUX TUIIOB MPOXOAKU:

o DKCIUTyaTallMOHHAs MPOXOJIKa;
J [ToaroroBurenbHas NpOXOJKa;
. Hape3nas nmpoxojika.

B rtabmume 2.25 npencraBieHa IOCIEIOBATEIbHOCTh — BBITTOJHEHUS

MIPOU3BOJICTBEHHOTO MPOXOTYECKUX PAOOT.
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Tabauua 2.25 — IMocaenoBaTesbHOCTH MPOU3BOJACTBEHHOI0 IUKJIA JIsI
MPOX0A4eCKNX padoT

Ne HaumeHoBaHue pecypca HanmeHoBaHMe NPOU3BOACTBEHHbIX LLUKI0B

1. CbY LiMkn 6ypeHuns WnypoB — OCHOBHOM LKA
Omceyka 30605

2. - 3apAxaHue Wnypos

3. - B3pbiBHble paboTbl

4, nam (NAM um LLAC) Liukn pa6otbl N4M no oTrpy3Ke ropHoit macchbl

5 LiMkn 6ypeHuns WnypoB Nog aHKEePHYIO Kpenb

6. CbY YcTaHOBKa aHKEpPHOM Kpenu

7. CbY LiMkn 6ypeHuns WnypoB — OCHOBHOM LKA

8. - 3apsA)KaHue LWnypos

9. - B3pbiBHblE pPaboThI

10. nam (Nnam n WAC) LUukn pabotbl MAM no oTrpyske ropHomn macchbl

HukJ OypeHus IIIMypoB — OCHOBHBIE TApaMeTPbI

Huxe mnpuBeneHo mnoapoOHOE ONUCaHUE MPOU3BOJACTBEHHBIX IIMKIIOB,
MOJICJIUPYEMBIX B CUCTEME (B TAOIULE BbIACIEHBI >KUPHBIM IIPU(TOM).

uka Oypenus mmnypos

HapaMeTpLI HCO6XOIII/IMI>IG JJIL 3aJaHusa LHUKJIIAa 6yp€HI/I$I IIITYpOB Ha YXOU,
CXCMATHUYHO IIPCACTABJICHBI HAa PUCYHKC 2.17.

Eropua nopoakl no
0CTH

S- nnowant CE4YEHUA WTPEKa

N - KONHYECTBO WNYPOB

d-auameTp wnypa

[lnuHa wpeka - Lw LlupwHa 3adoq

Pucynok 2.7 — IlapameTpsl 320051 1715 TPOXOAKHU

B Tabmume 2.26 mpencraBieHO pa3BEpHYTOE OMNMHCAHUE IapaMeTpOB,
HEO0OXOMMBIX /IS onpenienieHust 3a00s1 B CHIM.
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Tabauua 2.26 — OnucaHue napaMeTpoB MPOX0T4eCKOii BLIPA0OTKH

HaumeHoBaHue napamMerpa

Onucanue napamerpa

I'eomerpuueckue mnapameTpbl
HITpeKa

BricoTa u rprHa, WK I1omaab CCYCHUA IITPCKa

I'my6buna  Oypenust  3a0os

(mMHA IITYpOB)

3amaeTcss HUCXOAS M3 MaKCUMAaJbHO BO3MOXKHOM
JUTMHBI OypeHus1 y KOHKpeTHOTo 3k3emiuisipa ChY,

KoTOpoMy  Oblla  Ha3HaueHa  pabora 1O
o0ypuBanu0 3TOro 3abos. B Tom ciywae, ecnu
IIpU  IPOBEACHUM IIOCIEOHEH HWTepaluu 110

o0ypuBaHUIO BBIPAOOTKM (akTHUECKas JJIMHA
MEHbIIIE YeM MaKCHUMajbHas IJInHa, 00ypHuBaHUE
IIPOUCXOJUT (PAKTUYECKYIO JJIUHY

3azaeTcsi 3aBUCHUMOCTBIO KOJIMYECTBA IIITYPOB OT
ceuyeHHss BbIpaOOTKH. Bo3moxeH BbIOOp U3
crpaBoYHHKa nacnoproB bBP — B 3aBucumocTa ot
reOMETPHUECKUX XapaKTepUCTUK CeUueHHMs
BBIPAaOOTKM BBIOMpAETCSl 3HAUEHUS KOJMYECTBa
HIIYPOB JUIsl JAHHOTO CEYEHUs

Moser 3anaBaThCsl Kak IJI00QJIbHBIN Mapamerp,
WIM Kak @apaMeTp KOHKPETHOTO 3K3eMIULIpa
CerMEeHTa BBIPAOOTKH

[IpucBanBaeTcs cucTeMol B 3aBUCUMOCTH OT TOTO,
kakomy Ty CbY Obuia Ha3HaueHa pabora

KommuectBo mmypos

Koaddpumment
UCIIOJIb30BAHUS IIITYPOB

Juamerp mirypa

Pacuer npousBoacTBeHHor0 1ukiIa padbotel ChY mpu Oypenuu mimypoB npu
npoxoadyeckux padotax (1mo marepuaiam OO0 «HCTUTYT «] UIPOHUKETBY ).

Bpemst oOypuBanus 3a00si JJis IIITYpPOB OMPENETSETCS IO CIEAYIOIIeH
bopmyie:

tsa6 = Num X tun + Toenm (2.1)

rae: Ny, — KOJIUYECTBO LIMYPOB;

tun — BpeMs Ha 3a0ypuBaHKE OAHOTO IIMypA.

TOneP

seny ~OTIEPATHBHOE BpeMsl Ha BCIOMOTaTelIbHBIE ONEpallu Ha 3a00i 0e3

ydeTa pa300opKu U COOPKHU CTaBa JUIsi CKBaKUH (HOPMBI BRIPAOOTKH ).

l

by = v& + 326 T tvan (2.2)
mn_6yp
rae: ly,- cpenHeB3BellleHHas Mo macnopty Oypenus (macrnopty BBP wnm

KperuieHus1) TiyOuHa mmypa, M,

o1



t..s — BpeMms Ha 3a0ypuBaHue, MHH (MPUHUMAETCS HAa OCHOBAaHUU
CYIIECTBYIOIMUX HA PYAHUKE HOPM BBIPAOOTKH I KATETOPUH TIOPOJ IIO
OypuMOCTH),

tyay - BpEMs Ha MaHMMOYJISUUMW W TpUlleTMBaHHe (MPUHUMAETCS B

COOTBETCTBUM C HOPMaMU BbIPAOOTKH), MUH.

v _409,81-exp(—0,081-pacr )y W Kicrr”
wm_6yp n/4'd12un'KKp

. M/MUH (2.3)

TJIC: Opacr — OPEIIET TIPOYHOCTH Ha pacTsukenue, MIla.
W — momnocth yaapauka CBbY, kBT;
d? - nmameTp miypa, Mm;
Kyrr — ko dummenT Texandeckoit roroBHOCTH CBY;

Kyp — K03 duienT Ha OypeHue B KpOBIIO U OOKa, 10 JaHHBIM YTBEPIKICHHBIX

HOpM BbIpaboTku K ;=1,135.

Ilpumeuanue: Omceuka 3aboa. Ilepsviti sman  Oyposvix  pabom
xapaxmepusyemcs mem, umo CBY ne mooicem nosepHymuvcsa nepneHOuKyIsipHo u
pabomamsv 08yMs OYpPOBbIMU YCMAHOBKAMU, OHA NOOX0O0um cOOKy u Oypum 8
CMOopoHy 00HOU ycmanoskotl (puc.2.8). Jluww npu oocmudiceHuu 21yoursvl umpexa

10 mempos, CEY moocem Oypumo 08ymsi OyposviMuU YCMAHOBKAMU 0OHOBPEMEHHO.

Pucynok 2.8 — CBY B mrpexe nepej orceukoii 326051 B OrpaHM4eHHOM
NPOCTPAHCTBe JJIsl Pa3BOPOTa
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3apsikaHue HIMYPOB — OCHOBHbIE MAPAMeETPbI

[Tponecc 3apspkanus mmypoB B CHIM He Moaenupyercs AeTalbHO, HO
3a/1a€TCSI HOPMOU BPEMEHH.

[Tapamerp «Hopma BpeMeHM Ha 3apspKaHuE IIIIYPOB» 3aJacTcs Ul
IUTAaHUPYEMOM  BBIPAOOTKM W3 CIPAaBOYHUKA U  MOJCIUPYETCS BPEMEHHOMN
3aJICPIKKOU.

B3pbiBHBIE pa00THI — OCHOBHBIE IApPaMeTPhI

Hayano u mpoIoKUTENbHOCTh B3pBIBHBIX padoT 3amatores B CHUM
pacincanueM. Ecin 32001 00ypeH u 3apsbkeH Ha MOMEHT IIPOBEJCHHS B3PBIBHBIX
paboT, TO IPU MOJAETUPOBAHUM TOCIIE€ MPOBEACHUS B3PBIBHBIX PabOT B JAHHOU

BBIPA0OTKE 00pa3yeTcsi 00beM OTOUTON PY/Ibl.

) npox
Pacuer oObema 0TOHTOI pyabl VT ' B 3aBUCHMOCTH OT TIIyOUHBI OypeHus

Lgypenns ¥ TUIOMIAJIN CEUCHUS INTPEKA Syyirp, HPOBOIUTCSA 11O (hOpMyJIE:
npox __ . . 3
Vn - SLL[Tp L6ype1-mﬂ kmm M (24)
OO0bem ocTaBIelics py/ibl B IITPEKE OINpeaesercs no Gopmysie:

PIPOX _ /MpOX Vnpox’ M3 (25)

oCcT BBID n

Huka OypeHus IINYyPOB MO/ AHKEPHYI0 Kpelb — 0CHOBHBIE APaAMETPbI
Bypenune mimypoB 1o aHKEpHYIO Kperb MOXKET npousBecty auuib ta ChY,
JUTMHA [ITAHTH KOTOPOU MO3BOJISIET MOBEPHYTH €€ MO ONPEACTICHHBIM yriom (60°-
90°) x kpoBie B TOW BBIpaOOTKE, B KOTOpoi oOHa padoraer. Kak mpaBuio,
MPOCKTHOE CEYeHHE BHIPAOOTKH pPACCUUTHIBACTCA TakuM oOpa3oM, YTOObI
VAOBJIETBOPUTh JAHHBIM YCJIOBUSM U O0OECIEYUTh BO3MOXKHOCTH PadOTHI

HUMCIOIIINXCA BUJOB TCXHUKH.

[Mukn pabor mo OypeHHIO TOJ aHKEpHYI0 Kperb HadyuHaeTcs co 2-i
UTEpaIi OCHOBHOTO IIMKJIA MMPOXOJKH, TaK KaK MPH MEPBOM IHKJIE OypeHHUs erie
HEYETO KPEIUTh.

HpOBCpKa BBIITOJIHCHU A JIOTUICCKOT'O YCJIOBH: ITPpHU MOJACIIUMPOBAHNHN
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— Eciu nnuna mranru CBY MeHbIlle BBICOTHI LITPEKA, TO OHA OCTAaeTCs
paboTaTh HaJ IMKJIOM OypEeHHUS MO/ aHKEPHYIO KPETIb;

— Eciu Her, To CBY ocBoboxnaercs uis Apyrux paboT, a B 3TO MECTO
BbI3bIBaeTCA CBY ¢ moaxonsiiei A1JIMHON CTPEIbI.

Jlist  ompeneneHuss BpeMEHH LMKiIa oOOypuBaHUs 3a00s TMOJ Kpemb
WCIIOJIB3YIOTCSl 3aBUCHMOCTH, C JIMIIb TOM PA3HUIIEH, UTO B CUCTEME YUUTHIBACTCS
KOJIM4YECTBO MIMypoB noA Kpenb. B CMM »ToT napameTp 3a1aeTcsi 3aBUCUMOCTBIO

CICAyromiero Tulia:

N}?[l)gnb = f(SLLITpJ L6yp) (26)
r71€: Lgypenns — TIyOUHA OypeHust, M;

Surp — TUTOIIAH CEICHHS IITPEKa, M,

Kpome storo B CHMM wumeercs BO3MOXKHOCTH 3aAaTh JSTOT IapaMeTp
HOPMAaTWBHBIM 3HAYEHHUEM W3 CIIPABOYHUKA, IIPU YCIOBHUH, YTO MPUMEHATCS OJIHO

13 TUIMOBBIX CEUCHU IITPEKa U TUIIOBOE 3HAUYCHUE TIIyOUHBI OypeHUs.

YcTaHOBKa aHKEPHOH Kpenu
[Ipouecc ycranoBku ankepHou kpenu B CUM He Monenupyercs u 3a1aercs
3aJ€P>KKOU 110 BPEMEHH.
3HaueHUe HOPMBI BpPEMEHHU TpeasiaraeTcsi OpaTh W3 CIPABOYHHMKA WIIU

Ha3zHa4aTb Ha KOHKPCTHYIO BBIpa6OTKy 3aBUCHUMOCTBIO BHA.

tyCT.KpEl‘II/I = f(SLLITp' L6yp) (27)

Onucanue NPpoOU3BOACTBEHHOI0 MKJIA OYUCTHBIX padoT
JIns  MOmeNupoBaHWS  NPOLIECCOB OYHCTHOW BBIEMKH B  CHCTEME
UMUTAILIMOHHOTO MOJIEJIMPOBAaHUS HEOOXOIMMO ONpPEACNUTh Psii MapaMeTpoB s
BBIPa0OTKM, KOTOpbIE IMO3BOJIAT OJHO3HAYHO 3aJaTh IOCIEA0BATEIBHOCTH
OTpabOTKM U YYECThb BO3MOXKHOCTb BIUSHUS DPA3IUYHBIX MapaMeTpoB Ha

HpOHSBOﬂCTBeHHBIﬁ OHKII.

54



Pa30ueHnne 04MCTHOrO0 MPOCTPAHCTBA HA Beepa

B CHUCTEME MMUTAHOHHOTO MOJIETTUPOBAHUSA PEAYCMOTPEH
WHCTPYMEHTApUH, MO3BOJISIONIMN 3a/laBaTh pa30MEHHE OYMCTHOTO MPOCTPaHCTBA
KaMmepsl Ha Beepa.

[Ipu 3aganuu muaHoBoil BeipaboTku B cucteMe Oneparopy CUM u3BecTHBI
€€ OCHOBHBIE TEOMETPUUECKHUE XAPAKTEPUCTUKH: JUIMHA, BBICOTA U IIMpUHA. Takum
o0pa3oM, TEOMETPUYECKHM OYHCTHOE MPOCTPAHCTBO TMPEACTaBIsET COOOM
«HUJICANBHBIN MapAIIICIETHUIIET.

JIJ1st MoieTupoBaHUs MPOBEICHUST OYUCTHBIX pabOT 00beM KaMephl JCITUTCS

Ha Beepa, cCXxeMa KOTOPBIX Mpe/cTaBlieHa Ha pucyHke 3.18.

]\ BEEPOB — Lowip (2.8)
wCJl

rae:

Wen —

paCcCTOAHHKE I10 TOPHU30HTAJIM MEXAY B€epaMU, IMHHUA HAUMEHbIIEro

CONpPOTHUBJIEHUS (PACCTOSTHUE MEX/y BeepaMH), M.
Ly,,p — MIMHA BBIPAOOTKH, M.

IIpu sTom oOwvem oTOOMKM ¢ omHOro Beepa B CHM ompenensercs mo

bopmyie:

VBbI
Veepa = mreepem M° (2.9)

] Beepos’

rie Viyp — NJIAHOBBIH 06beM py/ibl B Kamepe, M°

Pas6ueH1e OUMCTHOrO NPOCTPaHCTBa
Kamepbl Ha Beepa

Pucynok 2.9 — Pa3oueHue 04MCTHOI0 NPOCTPAHCTBA HA Beepa
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3ananne mapaMeTpoB Beepa
[locne Toro, kak B CHUCTEME OMNpPEAEIEHO KOJIMYECTBO BEEPOB U 00BEM
0TOOMKH, HEOOXOAUMO 33J1aTh MapaMeTpbl 00ypuBaHUs Beepa (T.€. KaKIblil Beep
Ha JEKaJy W/WIM YCPEIHEHHBIA Beep Ha TOA) Uil y4deTa MPOU3BOJCTBEHHOTO

nukiia pabotet CBY, a umenHo:
— KOJIMYECTBO CKBAKHH,
— CpeHSS ITTUHA CKBAXKHH.

KomnyecTtBo CKBakuH onpeaciiaACTCa B COOTBCTCTBHMHM C 3daJdHHBIM

IMOJIB30BATCJIIEM MAapaMCTpPpOM: PACCTOAHUC MCKAY KOHIAMH CKBaXMH B BCCPC

(PKC)

I
CKB J— CKB
NBeepa - Kpacrl.mTpeKa PKC
(2.10)

rae [l ; — nepuMeTp Beepa.

KpaCH.LL[TpeKa -
K03)PUIMEHT VYU THIBIOLUIMH pacnosiokeHue mrpeka (pucynok 2.10).

]

\

—__‘—__ﬁﬁﬁ‘_i—_

a) K=1/2 6) K=3/4
Pucynok 2.10 -3navyenusi ko3g(puuuenTa, y4uThIBAIOIIET0 PACHOJIOKEHUS IITPEeKa
B Kamepe
CpelHIOI0 JJIMHY CKBaXMHBI B BEEpPE MOYKHO OIPEIEIUTh, KaK CpeaHee
apupMeTHIECKOe MEXIY MaKCUMaJbHOW U MUHHUMAJIbHOM JJIMHON CKBa)KUHBI B
Beepe. MakcumanbpHas [UIMHA — JJIMHA JWaroHaiv. MuHUManbHas — LIAPUHA

kaMmephl. Taxxe, HEOOXOAMMO YUECTh BBICOTY U ITUPUHY MITPEKA.
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\/(HBpr _HI.LITp) 2+ (BBpr _BLLITp)Z + (BBblp— Bu.rrp)
lp =
2

(2.11)

3ananune TMna 00ypuBaHus Kamep
B CHUM peanu3oBan (yHKIMOHAT, TMO3BOJSIONIMA  MOJEIUPOBATH
ClIeIyIoIlNe BapuaHThl O0ypUBaHUs KaMep:
e OypHTbH Ha BCIO JIJIMHY;
e Oyputb N Beepos.
Ha pucynke 2.11 npuBeneHbl paccMaTpuBaeMble BapUaHThl OOYpUBaHUS

Kamep.

PazbueHme oUMCTHOIo NPOCTPAHCTBA Kamepbl Ha
Beepa — Kamepa 3abypeHa NO/IHOCTbIO

PazbueHne o4YnMcTHOro NpocTpaHCcTBa Kamepbl Ha
Beepa —Kamepa 3abypeHa Ha N BeepoB

Pucynok 2.11 — Paziinunble BApHAHTHI 00YpUBaHUS KaMepbl
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PaccmarpuBaembiii  dpyaknuonan B CHM  peann3oBaH BO3MOXKHOCTBIO
3amonaHeHus1 mapametp «Tun oOypuBanus». Bo BkIaake maHHOTO mapamerpa, Io
YMOJIYaHUIO CTOUT 3HaueHue «bypums Ha 6écro O0aumny», HO €CTb BO3MOXHOCTb
BEIOpaTh «bypenue na N eeepoe» v 3anath 3naucHue N.

B 3aBucumoctu OT BBIOOpa MOJIB30BATENEM TOIO WM MHOTO BapHaHTa
o0ypuBanusi CbY Oyxaer 3a0ypuBarh KaMepy Ha BCIO JUIMHY WIH 3a0ypuBaTh

OIpPEAEIIEHHOE KOJIMYECTBO BEEPOB U OCBOOOXKAATHCA UI APYTHX padoT.

3agaHue mapaMeTpoB B3PbIBHBIX PadoT
3agaB B CHM napameTpbl, ONpeneisiomue LUKI OypoBbIX paldoT
HEOOXOJMMO YKa3aTb JJisi OYMCTHOM BBIEMKH NapaMeTp, XapaKTepU3YIOLIUi
KOJIMYECTBO BEEPOB B CTAIUH B3PHIBA.
Ha pucynke 2.12 noka3aHbl pa3Iu4HbIE BApUaHThl 3HAUECHUS TapaMeTpa.
[Ipu monmenupoBanuu B CHYIM mpoBeneHHs B3pBIBHBIX pabOT OTOMBaETCs

00BbeM py/JIbl, pACCUUTHIBAEMBIN IO GOopMYyJIE:

oTo _ y/0T6 CT.B3pbIBa
VnCT.BSprBa - VBeepa NBeepOB , (212)

rae Vyaeo, — 00beM 0TGOHKH ¢ OIHOTO Beepa.

Cxema, npu KOTOPOK B3pbIBAETCA OAMUH BEEp Cxema, Npu KOTOPOI B3pbIBaETCA YeTblpe Beepa 3a
N B3p = 1, (KO/IM4ECTBO CTaAuUI B3PbIB=KO/IMYECTBO CTaAMIo B3pbiBa

Beepos) N B3p =4

Pucynok 2.12 — KosinuecTBO BeepoB B CTaMHU B3pbIBa

IMociaenoBareibLHOCTHL PadoT

YKpynHEHHBIN TIepeueHb padoT, BHITIOIHSIEMbIN MPU MPOBEACHUN OUYUCTHBIX
paboT npuBeseH B Tabauie 2.27.

Tabauna 2.27 — YKpynHeHHbIi nepevyeHb padoT Npu 0O4YMCTHON BbleMKe
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Ne Pecypc HanmeHoBaHue

1. CbY Lukn 6ypeHunn seepos

2. - 3apAxaHue Wwnypos

3. - B3pbiBHble paboTbl

4, nam (NAam um LWAC) Lukn pa6otbl N4M no oTrpy3Ke ropHoit macchbl

Ha pucynke 2.13 npuBeaeHa jJoruueckasi cxema B3auMOICHCTBHUS AJIEMEHTOB B

CHUM npu BBINOTHEHUH OYUCTHBIX padoT.

Moapo6Hana cxema
COCTOAHUI Kamepbl Npu
oTpaboTKe 1 cBA3aHHbIX

cob6bITniA

MpoOCTPaHCTBO rOTOBO AJ1A7 O4YNCTKN
(MpoaeHbl BCe WITPEKU NpUHagierKaluime Kamepbl, BbiBeseHa M us wTpekos)

Mpuctynutb K BypeHuto
BeepoB Kamepbl.

CBY 3abypuBaeT CBY 3abypusaeTt N
BCe Beepa BeepoB

3abypuBaem Bce
Beepa OYMCTHOro NpPocCTpaHCcTBa?
(MpoBepam aTpmbyT Kamepbl : 3abypuTb cpasy Bce,
mnn 6yputb no N BeeposB)

3aBeplweHne umkna paboTsl
CBY B 3TOl BbipaboTKe.

Lmkn paboTtbl CBY

NgB.ct=NB.CcT | oy m | N.s.ct.=NocTt
NocTt=NB o6uy - NB.CT o Nocrt=0

Yucno BeepoB B cTaamu B3pbiBa <= HYMcno octasLimnxca Beepos?

3apaaka BB sapaHHOro
4l KO/lMYecTBa BeepoB B CTaaun g
(delay)

B3pbiBHble pa6oTbl
B3pbiBHble paboTbl

OtrpysnTe TM l OTrpy3aunTte M c
oTrpyske 'M c [ nam NAM+LLAC————# Py
nomowbio MNAM nomouwbio NAM m LLAC

NMpoBepka NapameTpa BbipaboTKu:
CO0O Heobxoavmble AanA oTrpy3ku M1

|

B BbipaboTKke pcranacb MM? Lunkn pa6oTbl MNAM
‘ HET
3abypuauncb Ha BCO ONUHY? NocTt.Beepos=0
AA

o

Kamepa otpa6oTtaHa

PﬂcyHOK 2.13 - Jlornyeckasi cxema B3aUMO/IeCTBUS 3JIEMEHTOB CUCTEMbI
HMUTAIHOHHOT0 MOACIUPOBAHUSA MPH BBINMOJHCHAH OYHMCTHBIX paﬁoT
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Pac4yer ckopocTu OypeHHsi CKBaKUH

Bpewms o6ypuBanus 3a60s s ckBakud B CUM onpenensercst Gpopmyion:

t3a6 = NCKB X tCKB + TB(z:l;if (213)

onep
TBCIIM

I'ne — OINEpPAaTHUBHOE BpPEMsl HA BCIIOMOTATeNIbHbIE ONEpaluy Ha 3a00ii,

0e3 yueTra pa300opKu 1 COOPKH CTaBa JJI CKBAXUH (HOPMBI BHIPAOOTKH)

Leks Lexs
bewp = —— — t i35 T (tHap + tpa36) X = + tyay (214)

C
veypx k., Ly

rae: l.- CpelHeB3BelIeHHas Mo macnopty Oypenus (macropty BBP)

IIIyOHMHAa CKBaKUHBI, M;

tyap — BPEMsl Ha HapaiuBaHue OypOBOTO CTaBa, MHH. (MPHHUMAETCS B

COOTBETCTBUH C HOPMaMU BbIPAOOTKH);

t.as — BpeMs Ha 3a0ypuBaHHe, MUH. 3HAUCHUE MapaMeTpa MPUHUMAETCS Ha
OCHOBAaHMHM HOPM BBIPA0OTKM JJisi Kareropud Tmopoa 1o Oypumoctu. Ha

NPEANPUATUAX KATErOpUsl MOPO IPUHUMAETCS PaBHBIM KO3(PPUIUMEHTY KPENOCTH;

tpasg— BPEMs Ha pa3dbop OypoBOro craBa, MHUH. (NPUHMMAETCS B

COOTBETCTBUM C HOPMaMu BbIPaOOTKN);
l,,r — ITMHA OJTHOM IITAaHTH, KakK npaBuiio [, .=1,5m;

tyayw — BpPEMS Ha MaHUNYJSLUU W TpUILEIUBaHUE (MPUHUMAETCS B

COOTBETCTBHH C HOPMaMH BBIPAOOTKH).

Bpewmst 00ypuBanus 32005 1J11 CKBaXKUH COCTABUT:

650-exp(—0,0770pacr )" W Kgrr?
v =
mn_6yp /4 d2

, M/MUH (2.15)

TJIC: Opacr — MPEIICIT NPOYHOCTH Ha pacTshkeHue, Mlla.
W — momnocth yaapuuka CBY, kBT;

d2 ;- TMaMeTp CKBayKUHBI, MM;
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Kyrr — koaddurmenT rexunueckoit roroBHocTH CBY.

CBoanas tabuuna napaMerpos s 3aganus B CUM o4ucTHBIX padoT
JUist Toro, 4ro0bl OJHO3HAYHO 33JaTh KaMEpy B CHCTEME MMHUTAI[MOHHOIO
MOJEIINPOBAHUS, HE00X0UMO 3aI0JIHUTh CJIeIyIoIue apameTpsl,

Mpe/ICTaBICHHbBIC B TaOymile 2.28, 2.29.
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Tadauna 2.28 — CBoaHasi Tad1MIIa MApaMeTPOB /ISl 32/1aHUA B CHCTeMe OYMCTHBIX padoT

M CcTOYHHK JaHHBIX
MPH JVIUTETbHOM

M CTOYHMK JaHHBIX
npu 0JIM:KHeM

Onpenensiiomuii TOPH30HTE TOPU30HTE
/n Tun Ne THUII Oo6o3HayeHHe ITapametp napamMeTp NJIAHUPOBAHUS NJIAHUPOBAHUSA
1 HMcexonnblit LBpr Jnuna - [1nans! ropHbIx padot | IlmaHel TOpHBIX paboT
2 HcxoaHbiin Iupuna - ITimans! ropasix pador | IlnadHbl TOpHBIX padoOT
BBIP P p P p
TI'eomeTpuueckue
1. XapaKTePHCTHKHU .
Kal;ep“p 3 Mcxonubrit H BBIp Beicota - [Tnans! ropuex padot | [lmaHel TOpHEIX padoT
Bri6o CucreMHbII .
4 p Cxema BBIpaOOTKH JlokanbHBII IPOEKT
oneparopa CIIPaBOYHHK
Bri6op CucreMHbIH .
5 CxeMa pacIoJioxKeHus ITpeKa JlokanbHBII IPOEKT
ormeparopa CIPAaBOYHHK
ILnanosbie .
1 Wcxonubrit V O0BeM pyzsl -
2. XapaKTEPUCTHKI BBIP [To3aboiHbIH MUIaH [To3aboiiHbIi nan
1 Hcxoaubnit y YV nenpHbIi BeC -
YA . .
XapakTepucTHiH 3a/1aHO TEOJIOTHEH, 3amaHo reosoruei,
3. pyabL 2 | Ucxonusrit K a3 Ko duiment pasphIxieHus - BBIOHpaeTCs 13 BBIOUpACTCS U3
p CTPaBOYHMKA CIIPaBOYHHKA
3 Wcxonublit yy " XapakTepucTuka OypruMOCTH -
XapaKkTepHCTHKH . BecpoE
6p P 1 PacueTHblii N Konuuectso Beepos Cpenusist ToMHa €105 [Tactiopt bBP
4, 3a00s (JIHC) Pacuer!
Cxema pacrosoxKeHus Macront EBP
CKE ITpeKa Pacyer! p
1 Pacuernsrit Eeepa YHucno ckBaKuH Paccrosnue mexny
KOHIIAMH CKBa)XUH B [Tacnopt BBP
. XapaKTepuCTHKH Beepe (PKC) Pacuer!
' Beepa
2 PacueTHbIN Cpenssis IIHHa CKBAKUHBI [Tactioptr BBP
I p
cP
Pacyer!
3 PacueTHbIN O0BeEM OTOOMKH OJHOTO BEEpa ITacioptr EBP
P Pacyer! p
Bribop Byputs Ha Bcio JUITMHY, WX
6. Tun odypuBanus 1. oreparopa Oypurs Ha N seepos 3amaer omeparop [Tacniopt bBP
BriGop KonmaecTBo BeepoB B cTagun
7 B oreparopa
. 3pbiBHBbIE padoThl | 1. B3pbIBa 3amaer omeparop [Tacniopt bBP




Taoauna 2.29 — CeoaHas TadMIIa MAPpaMeTPOB VISl 32/1aHUA B CHCTeMe MPOX0YeCKHX padoT

Hcroununk
JAHHBIX IPH HcTouyHnk TaHHBIX
AJUTETHHOM npH OJIUKHEM
Omnpepensiromuii TOPU30HTE TOPU30HTE
I/m Tun Ne TUII O6o3HaueHne ITapamerp napaMerp MJIAHUPOBAHUSA IJIAHUPOBAHUSA
. [TmaHBI TOPHBIX IT1aHBI TOPHBIX
1 Wcxonasrit L Jmaa - P p
npox pabot pabot
I'eomeTpuueckue
. [TmaHBI TOPHBIX IT1aHBI TOPHBIX
1. XapakTepucTukn | 2 | McxonHslii B Mlupuna -
TP pabot pabot
BBIPA0OTKH
[1manb1 ropHBIX [1manb1 ropHBIX
3 | UcxonHsrii Bricora -
n H Tp pabor pabor
IlnanoBbie o
1 Wcxonnsrit V O0weM pyasl - L L
2. XapaKTepUCTUKHU BBID [Tozaboitneiii mman | [To3aGoiHbIi mIan
1 Wcxonasrit ¥, VY nenbHBIN BeC -
pif . .
Y 3ajaHo reoyioruel, | 3aJaHo IeoJIOTHEH,
XapaKTepucTuKku . . .
3. pYyIBI 2 | Ucxonnslid Kpas Koaddrmment pa3prrxiieHus - BBIOMpACTCS U3 BBIOMpaeTCs U3
CIpaBOYHHUKA CIpaBOYHUKA
3 | Ucxonnsrii yy I XapakTepucTuka OypuMOCTH -
Bri6op
4. IMapamerpsr BBP | 1. | oneparopa N LI Yucito mimypos 3anaet omepartop [Mactiopt BBP
Koadhdunment ncnonp3zoBanust
2 KHH_[ miypa
3 L oyp I'ny6Ouna Oypenus
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JOHOJIHUTEJIBHBIE TAHHBIE
IIpumensieMble cUCTeMbI Pa3padoTKH
[Ipu npoextupoBanuun CHM ObUIM 3aJ0KEHBI  CIEAYIOIIME CUCTEMBI
pa3pabOTKN MECTOPOXKICHNUN HA PYJHUKAX:
e (CloeBas cuctema pa3pabdoTKu;
e Cucrema MOJITAKHOIO (ITAXKHOTO) MPUHYIUTEIHLHOTO OOpPYIICHUS C
TOPLIEBBIM BBIITYCKOM,;
e KamepHas cuctema pa3paboTKH.

B CHUM paccmarpuBaeMble CHUCTEMBI  pa3pabOTKH  pean30BaHBI
BO3MOYKHOCTBIO 3a/1aBaTh JIIOOOM W3 TMPUBEJEHHBIX BBIIIE BAPUAHTOB CHUCTEMBI
pa3paboOTKHU, MyTEM HACTPOMKH B cUCTeMe I111a0JioHOB. BriOupasi ompeneseHHbIH
mabsoH mnons3oBarens (Onepatop CHM) MoXeT BapbuUpOBaTh KOJIAYECTBO
noA3Takel B Kamepe, BApUAHTHI ITPOXOKH IITPEKOB.

IIla0s10HBI CXeM 00ypUBaHUS KaMep
st kamepHoil cuctembl pazpadotku B CHM peanusoBaHbl cieayromue

BapHaHTHI (1a0JIOHBI) CXeM 00ypHBaHHS KaMepbl (PUCYHOK 2.14).

L)
-

- -

a, 6, B, I, 1, ©, K, 3. ™ © BEPXHMM M HHEOKHHM PaspesHbIMU LITPEKaMM: K — 6e3 mepXHero
PasPesNoro Lrrpexa , Ji - 0C3 HMIKHCI'O PA3Pe2HOTO INTPeKa: M, H, O, M, P- € HPOMEACYTOMHBIM
HITPEKOM, € - THTIA CBEPTUKAILILIC GIOKH

a — nuHelHuLi pasMep He Menee 7 M

Pucynok 2.14 — BapuanTsl cxeM 00ypHBaHHs Kamep

Pacuer emkocTH KoBma (ky3osa) IIJIM (LLHAC)
Jlns yuera BIMSIHUS Ha €MKOCTh KOBINA(Ky30Ba) TPaHCIIOPTHOTO CPEICTBA
CBOMCTB mepeBo3uMoi ropHoit Maccel B CUM peann3oBan (pyHKIIMOHAN 3a1aHUS

rapaMeTpoB U pacyeTa HeOOXOIUMBIX JJIsl SKCIIEPUMEHTA JaHHBIX.



Pacuem emxocmu koewa II/IM, emxkocmu ky3oea IIIAC

Emkocth koBmia [1/IM unm ky3oBa IIIAC paccuutsiBaetcst o popmyiie

PH,C[M/].LIaC*Kp

wh! =B\ (2.16)

KOBLIa/Ky30Ba ¥/ P jmac ’
r7e K cBoricTBaM KOHKpeTHOro 3k3eMiuisipa [IJIM wim IITAC otHOCSTCS:
PUAM/WAC _ rhy30M0/bEMHOCTD, T
@xopma/xysopa — KOIQOUIUEHT 3aNI0JTHEHHUS KOBIIIA
CBolicTBa MEPEBO3UMON FTOPHOM MACCHI:
- 3

Y — YAeJbHbIN Bec, T/M°.

Jlanee B paboTe MPUMEHSAIOTCS CIIEAYIOIIME O0O3HAUYECHMS] U COKpPAICHUS

(tabmuma 2.30):

Taoauna 2.30 — O603HaYeHHsI H COKPAIeHHsI

O0o3HavyeHus U
HaumeHoBaHue
COKpaleHusl
M Mutanmonnas Mmoaenb
IIJIM [Torpy30o4Ho-10CcTaBOYHAS MalIMHA
CbY CamoxozHast OypoBasi yCTaHOBKa
Cca10 CaMO0X0aHO-ABMKUMOE 000pyI0BaHHE
bEBP BypoB3pbiBHBEIE paOOTHI
ay JIMCTaHIIMOHHOE YIIPABICHUE
JIHC JIMHMS HAMMEHBIIETO COPOTUBIICHUS (PACCTOSTHUE MEXKIY PsIaMU)
PMK PaccrosiHue Mexxny KOHIaMU CKBAKUH
CM Cucrema MMUTAIIMOHHOTO MOJEIUPOBAHUS
IAC [ITaxTHBIIT aBTOCAMOCBA
Hot seat Change Cwmena onepatopoB CJ1O mpsimo Ha pabouem mecTe
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BbIBO/IbI

1. Wmuranmonnyro wmozaens (MM) noazeMHOro pyaHUKa paldoHAIbHO
NPEACTaBUTh B BUJE COBOKYITHOCTHM MAIIMHHBIX KOJOB U  aJIFTOPUTMOB,
NO3BOJISIIOIIMX HUMUTUpOBaTh Ha OBM mnoBeneHHE OTIENbHBIX 3JIEMEHTOB
UCCIIETyeMbIX O0OBEKTOB (PYAHHKOB) U CBSI3€H MEXKIY HUMH B TE€UCHHUE 3a1aHHOTO
BPEMEHU MOJICTUPOBAHMS, a TakXKe TMPOU3BOJIUTHL M3MEPEHUsT IIEJIEBBIX
XapaKTePUCTHUK UCCIIEAYyEeMbIX 00BEKTOB.

2. MoaenupyeMmyto MpeAMETHYIO 00JIacTh pallMOHAIIBHO MPEJICTABUTh B BUJIE
YpOBHEM, CIIEHapUeB, JKCIIEPUMEHTOB, CErMEHTOB, Y3JIOB M MAapHIPyTOB C
koopauHatamu X, Y, Z. [lnanupoBanue aoObruu pyasl ¢ nomonisio CUM npu
TOM BBINOJIHSETCS TOCPEACTBOM 3alyCKa HWMUTALMOHHBIX JKCIIEPUMEHTOB,
BOCITPOU3BOSIINX PaOOThI HA pyAHUKAX Ha 3aJaHHBIN HHTEPBAJl BPEMEHHU BIIEPE/.
[Io pesynpraTam »skcnepumenta B CHUM ¢dopmupyrorcss oT4eThl O XOJe
MOJICIMPOBAHUS U MIPEIOCTABISIOTCS MOJIB30BATEINSAM JAHHBIE, HEOOXOUMBIE JIJIs
pELIeHMs TIOCTABJICHHBIX NPY IUIAHUPOBAHUH 3a/1a4.

3. st nocTrkeHus 1eneBbIX QYHKIUN — BepuUKaliy IJIaHOB, U pacyera
KojauuecTBa HeoOxoaumoro mapka CJIO mnyrem npoBeAeHHS pacyeToB Ha
MMUTALMOHHOM MOJENH pPyJHUKA, HEoOXoAuMO obOecrneunTh (YHKIHOHAT 10
3aJIaHUI0 TUTAHOBBIX BBIPAOOTOK HA TOJA, WM OOJee NIUTEIbHbIE HHTEPBAJIBI
TJIAaHUPOBAHMS.

Ha panHbIX TOpHU30HTaX MJIAHUPOBAHUS, OTCYTCTBYIOT JIOKAJIbHBIE MPOEKTHI,
U COOTBETCTBEHHO OTCYTCTBYIOT TOYHBIE JIaHHBIE 1O MPOXOJUYECKON BBIPAOOTKE
WIM KaMmepe: MOKa elle He pa3padoTaHbl MPOEKThI C KOJIMYECTBOM BEEPOB, WIIU
nacrnoprta OypOB3pBHIBHBIX pabOT HAa OYHUCTHBIE PAOOTHI.

Takum o0pa3oM, B CUCTEME UMHUTAITMOHHOTO MOJCIUPOBAHUS JTOJKHA ObITh
NpPEeayCMOTPEHa BO3MOXXHOCTh BBOJA M KOPPEKTUPOBKH  AHAIUTUYECKUX
3aBUCUMOCTEH, TIO3BOJISIONIMX YKPYIMHEHHO OMNPEACIUTh IS  BBIPAOOTKHU
napameTpbl MPOU3BOJCTBEHHOIO IMKJIA, BIUSIONIME HAa TOCIEIOBATEIbHOCTD €€
OTpaOOTKM ¥  BpPEMEHHBIE 3aTpaThl pabo4MX IUKIOB  OOOpYyJAOBaHWS,

3aIeHCTBOBAHHOTO TIPU €€ 0TPAOOTKE.
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I'J/IABA 3. METOJOJOTHYECKOE OBECITEYEHUWE
NUMUTAIIMOHHOI'O MOAEJINUPOBAHUA

3.1. PazpaGorka CTPYKTYpbl HMMHTALIMOHHOW Moaeaum Ha  0Da3se
BBICOKOYPOBHEBOI cXeMbl MO/IeTHPYEeMbIX IIPOLECCOB MOA3EMHOI0 PYJIHUKA

OO01ee onncanue U B3aMMOCBSI3b MOJAEJIUPYEMbIX MPOLECCOB

B uMmuTanmoHHON MOAENH paccMaTpUBACTCS IBIKCHHE PYIbl OT OTOOWKH
JIO TIOTHATHS PYAbl HA TOBEPXHOCTH MOABEMHOM MAIIMHOM.

JIBWok€HHE  pyIbl  OMNPENCISIETCS  OCHOBHBIMH  MPOW3BOJICTBEHHBIMU
mpoleccaM, a TakKe  BCIIOMOTaTelbHBIMHA — IPOLECCAMH, CYLIECTBEHHO
BIMSIONIMMA Ha TPOMYCKHYIO CIOCOOHOCTh BHYTPHUIIAXTHOTO TpaHCIOpPTa U
3arpy>K€HHOCTh 000pyJ0oBaHMs. [[BU)KEHHE pPyAbl MOCIE OIYCTOIIEHUSI CKHUIa
MOJbEMHOM MAIIIMHBI HA TIOBEPXHOCTH HE PACCMATPUBACTCS.

BricokoypoBHEBass cxeMa MOJEIMPYEMBIX MPOU3BOJCTBEHHBIX IPOIECCOB

noka3aHa Ha PucyHoxk 3..

[MpoxoaKa ropHbIx TpaHcnoptu-
Morpy3ka un TpaHcnopTMpOBKa
BbIpaboToK MepemeleHune pOBKa pyAbl No
TPAHCNOPTUPOBKA . pyAbl no BKC n
pyabl no noAsemMHoun
MposeaeHune pyAbl C NOMOLLbIO oCTIvCKam WENeHOI nogbem pyapl Ha
B3PbIBHbIX paboT NAM un WAC pyAocny nopore NOBEPXHOCTb

Pucynok 3.1. - BeicokoypoBHeBasi cxeMa MO/IeJIMPYeMbIX MPOLECCOB

[Ipoxoaka TOpHBIX BBIPAOOTOK BeNETCA OYpPOB3PHIBHBIM  METOIOM.
[Ipoxonka MOXKET BECTHUCh OJHOBPEMEHHO HAa HECKOJIBKUX Y4YacTKaX PyIHHKA.
[Ipoxonka COCTOMT M3 psiia MOCIEIOBATENIbHO CMEHSIONIMX APYr Ipyra BUIOB
pabor:

OypeHHe MITypOoB IS 3apsI0B;
3apsKaHue U B3pbIBaHHE 3a00€B;
MOJATOTOBHUTENIbHBIE PA0OTHI TEpe]] OYMCTKOW Kamepbl (oOe3omaiMBaHue,

IIPOBETPUBAHMUE);

yOoOpKa ropHoi Maccel (IOTpy3Ka U TPAHCIIOPTUPOBKA pyAbl ¢ momoiibio [1JIM
u [IAC) — stoT BUA paboOT MOMXKET BBHITIOJHATHCS OJHOBPEMEHHO Ha

PA3JINYHBIX YYaCTKax.
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B3peiBHBIC pabOTHI MPOBOASTCS OJTHOBPEMEHHO Ha BCEX YYAaCTKax PyIHHUKA
no enunomy pacnucanuro. CBY, IIIM u IIAC ucnonb3ylOT OJHU U T€ XKe
BBIPAOOTKU /JIs TepeMelleHus. B mMonenu paccMaTpuBaeTcsi UX MPUOPUTETHBIN
pa3be3q mpu JBIWKEHUHU. JKelne3HOAOPOXKHBIM TpaHCHOPT paboTaeT Ha Oolee
HU3KOM TOpU30HTE pyaHHKa W He nepecekaercs ¢ CbY, IIIM u IITAC. Hu
YKEJIE3HOIOPOKHBIM, HU CAMOXOJIHBIM TPAHCIIOPT HE MEPECEKAETCS MPHU IBUKEHUU
Y HE B3aUMO/ICHCTBYET C KOHBEMEPHBIM TPAHCIIOPTOM.

[ToaroToBuTeNnbHBIE PAOOTHI HE CBSI3aHHBIE C TEPEMEIICHUEM PYIbl
MOJEIUPYIOTCS YKPYITHEHHO.

PaboThI 0 pacimpeHuIo MTPEKOB MOJAEIUPYIOTCS OTACIBHO.

['opuo-kanutansHbie padoTel (I'KP) nmpoBoasiTcss HE3aBUCHUMO OT OCHOBHBIX
pabor no npoOeue pynabl. [lpm nmpousBoacTBE 3THX pabOT HUCHOJIB3YIOTCS
OTHEJIbHBIE PECYPCHI, MO3TOMY BbInojHeHHe ['KP B MMHTAIIMOHHON MOJEnu HE
paccMaTpuBaeTcsl.

Jns  uemed  MOJENUPOBAHUA  TMPOM3BOJUTEIBHOCTEW  OIEpalui,
Ipy30M0AbeMHOCTEN 000PYJOBaHUS W pacueTa 0ObEMOB BBIPAOOTKH B MOJIENU
UCIIOJB3YETCsl TOJIbKO Macca pyAbl. [Ipm HE0OXOAUMOCTH WHIWKATUBHO MOXKET
OBITh paccuuTaH O0BEM PYbl, NMPU ITOM IUIOTHOCTH PYAbl Ha BCEX JTalax ee
TPAHCIOPTUPOBKU CUMUTAETCA OJMHAKOBOM. KauecTBO pyJbl U UTOTOBBIM IPOLEHT
COAECpKaHUS TIOJE3HBIX BEIIECTB B pyA€ B HWMUTAIMOHHOM MOJEIU HE
PacCUUTHIBACTCHL.

IIpoxoaka ropHbIX BIPa0OTOK

B uMuTanMoOHHON MOJENH pAacCMATPUBAETCS TOJBKO MPOXOJKA IO pYyIE.
[Ipoxoaka o mopojie, HAIpPUMEP, MOJIEBBIX IITPEKOB, XapaKTepHas JJid pyJHUKA
HE MOJEIUPYETCS.

[Ipoxoaka TOPHBIX BBIPAOOTOK — TPOIECC OTOOMKU PYIbI, MOTPY3KH
OTOUTHIX PYAHBIX MacC M WX BBIBO3a C MecTa OTOOWKu. [Ipu BbITONTHEHHUH
MIPOXOAKH TPOU3BOIATCS CIEAYIOIIUE MOCIEAOBATEIRHO CMEHSIOMINE APYT Apyra
OmEepaluu:

1. OypenHue mIMypoB s 3apsJIOB,
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2. yCTaHOBKA 3apsJ0B U MPOBEJICHUE B3PBIBHBIX PaldoT,
3. MOATOTOBUTENbHBIE Pa0OTHI Mepel OYMCTKOW Kamepbl (0Oe3omalinBaHue,
IPOBETPUBAHUE U Jp.),
NOTpy3Ka U TPAHCHOPTUPOBKA py.bl ¢ moMotibio [T/IM u HHTAC.
Pexumbl mpoxoaku
[Ipoxoaka MOKET IPOBOJUTHCS B OJTHOM M3 JIBYX PEKHMOB:
1.Ilpoxoaka pa3pe3HOro IUTPEKa, HPH KOTOPOMl BBINOJHAETCS OOYCTPOMCTBO

BbIpaOOTKH [t ipoe3aa [1JIM (pucyrok 3.2).

_ // L

G'
. . / A ///////////////////////

Pucynok 3.2 — IIpoxoaka pa3pe3Horo mrpeka

2.04nCcTHAs BbIEMKa, IPU KOTOPOH OTOMBAETCs OCHOBHOM OOBEM pyIbl, KOTOpas
noadupaercs ¢ noMouibto ITJIM u Tpancnoptupyercs ¢ nomombto I[IJIM wnmm

HIAC (pucynoxk 3.3).

MoAroTOBMTENEHEIE paBoTel
//%/ /// / \e

// //%/

\\\\\\\\\\\\\\\\\\\\

e ,
//// e m Y

Pucynok 3.3 — OuucTHasi BbIeMKa

CxeMbl OUMCTHOI BBIEMKHU
CxeMa MpOXOAKH — TIOCHEAOBATEIBHOCTh BBIPAOOTKH Kamepbl. s
yao0CTBa BHE 3aBUCHUMOCTHM OT CXEMbl TPOXOAKH Kaxkaas IOJIOCTb,
BbIpaOaTbiBaeMasi C I1ENBI0 TIOJNYYCHHS TOJIE3HOW pyIbl, OyJeT Ha3bIBaThC
KaMepoH.
B umuTanmoHHoi MoJeny paccMaTPUBAIOTCS CIEAYIOIINE CXEMbl MPOXOIKU

Kamep:
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1.CnoeBas cxema, nipeacTaBieHHas Ha pucyHke 3.4. [Ipu gaHHON cxeme cHauasa

BBIIIOJIHACTCA IIPOXOJAKA pa3spC3HOIo MTPCKA Ha IMOJHYIO JJIMHY KaMCpPhI, d 3aTCM —

OYHCTHAA BBICMKA C 3daKJIAABIBAHHUCM 3apsA10B B CBOJ Bblpa60TKI/I.

Pucynok 3.4. — Cji0eBasi cxemMa NMPOXOJKH KaMmep

2.CxeMa 0TOOMKHU JIJIsi CHCTEMBI ITOJPTAXKHOTO OOPYIIIEHUS C TOPIIEBBIM

BbITycKkoM pyasl (ITOT)

Pucynok 3.5 — Cucrema no3TaskHoro o0pyuieHus ¢ TOpUeBbIM BBIYCKOM PY/AbI HA
0a3e caM0X0HOT0 o0opyAoBaHus 1 — BepXHMIi OJITAK OTPAOGOTAH; 2 — OTIPY3Ka OTOMTOI
pyasl u3 Topua Beipadorku (IIIM u IIIAC); 3 — 6ypenue BeepoB ckBaxud (CBY); 4 —

NPoxoaKa moa3Ta:xkuoro mrpeka (CbY).

JIByxXypoBHEBasi KaMepHas cxema, MpecTaBlieHa Ha pUCyHKe 3.6.

[Tpu naHHO#N cXeMe BBITIOIHSIOTCS JIBE MMPOXOAKH Pa3pe3HBIX MITPEKOB OJHA
NOJ JIpyroil Ha TOJHYIO [JIMHY Kamepbl, a 3aTeéM BBIMOJHSAETCS OUYMCTHAS
BbICMKA C 3aKJIaJbIBAHUEM 3apsAl0B B OCHOBAaHWE BEpXHEH BBIPAOOTKH U

BBIEMKOU PY/IbI U€pe3 HUKHIOK BHIPAOOTKY.
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PucyHnoxk 3.6 — /IByxypoBHeBasi kaMepHasl cXeMa IMPOXO/AKH Kamep

TpexypoBHeBasi KamMepHasl cxema, NpejcTaBieHHas Ha pucyHke 3.7. JlanHas
CcXeMa aHaJOTM4yHa JBYXYPOBHEBOW KaMEpHOUl cxeMe, HO BKJIIOYAET €Ile OAHY
MPOXOJKY pa3pe3HOro MITPEKa, CIyKaIlylo JJI BBIIIOJHEHHUS] BTOPOM OYHUCTHOU

BbICMKH. BrieMKka PYyAbl BCCraa BBIMMOJIHACTCA Y€PE3 HUIKHIOIO BI)Ipa6OTKy.

7
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Pucynok 3.7 — TpexypoBHeBasi KaMepHasi cXeMa MPOXOAKH Kamep

BypoBrbie padoThI 11 3aKJIAAKH 3apSA/I0B
Brinonnenue OypeHus MIMypOB U CKBAKUH
Ha pasHbIX pyAHHMKax WCIONB3YIOTCS PAa3IMYHBIE CXEMbl IPOBEICHUS
OYpOBBIX paOOT JJIsI 3aKJIAJIKU 3aPSJIOB.
Hnsa pynaukoB 3@ [TAO I'MK «Hopunbsckuit Hukens» OypeHue mimypos

MPOU3BOAMTCS MPU MPOXOJKE U MPU OUUCTKE KaMep.
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Jis pynnuka «Cesepublii» OAO «Konbekas I'MK» npu nposeneHuu
OYUCTHBIX PabOT MPOU3BOAUTCA OypeHHE CKBAXMH, IPU MPOXOJKE MPOU3BOTUTCS
OypeHHue IITypoB.

C TOUYKHM 3pEHHS WMUTAIMOHHOTO MOJICIMPOBAHUS 3TU OTAUYMS OyAyT
YUUTHIBaThCSl MpUMEHEHHEM cooTBercTByoumx CBY u cooTBeTcTByMOIIErO
BPEMEHHU BBIIIOJIHEHUS padoT.

[IpousBoauTenbHOCTh OypeHus 3agaeTcs B cBoiicTBax CBY.

Ha nepuon kaxnol cMEHbI 32 KaXIbIM yYacTKOM 3aKpEIUIseTCs] OJIHA WU
Heckoabko CBY. CBY BbemonHAIOT OypeHue, HauuHas ¢ OJvKailllied TOYKH, B
KOTOpoi HeoOxoaumo Oypenue. [lo okonuanuu Oypenus CBY mnepememarorcs k
clleyolel Touke, B KOTOpoM mnpoBoautTcss Oypenue. llpu 3ToM B KadecTBe
CIEIyIOUIE TOYKM BBIOMpAETCs TOYKA, pPACCTOSHHUE JI0 KOTOPOM IO CETH
BbIpa0OTOK MUHUMAJIBHOE.

I[Ipu  mopenupoBanuu  JudTenbHBIX — nepuonoB  CBY  moryr
nepepacnpenessIThCs MEXAY y4acTKaMu.

Omnepauust OypeHHs: MOXET ObITh MpepBaHa B KOHIIE CMEHBI. 3aBEpLICHHE
NpEepBaHHON omepanuu OypeHuss uMeeT O0oJieeé BBICOKUA NTPUOPUTET TIPHU

pacnpenaenenuu 3aganuii CbY Ha cieayrolnyto CMeHy.

[lepememienne CbY
CBY nepemerarTcs 0 CETH TOPHBIX BBIPAOOTOK U MPH JABHKEHUU MOTYT
nepecekatbea ¢ Apyrumu CbY, a taxxe ¢ [IJIM u IIAC. Ilpu pazeesge CbY
UMEIOT OoJiee HU3KUM npuoputet 1o cpaBHenuto ¢ [1JIM u HIAC.
3anepKKu pu IIEPEMEILECHNH, BBI3BAHHbIC pa3be3 oM c
MEPEMEIIAIOIIMMUCS JIIOJIBMHU, a TaKKe IpyruM TpaHcrnoptom kpome I[IJIM m
ITAC, ™MoaenupyrTcs OCTaHOBKaMH, [UJIsi KOTOPBIX 3aJaeTcsl 4YacToTa H

JIUTCIBbHOCTB.
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IIpoBeneHue B3pbIBHBIX PadoT
B3poiBHBIE pa®OTBl MOPOBOAATCA TO E€AMHOMY JUISS BCEro pyIOHUKA
pacnucaHuio. B pacnicanuu 3agaeTcss MOMEHT Hadalla IIOATOTOBKHU K B3pbIBY. [Ipn
HAaCTYIUICHWH MOMEHTA Hadaja [OATOTOBKM K  B3pbIBY  BBINOJIHIETCS

MOCJIEIOBATEIBLHOCTD IEUCTBUM, yKa3aHHas HA pUCYHKe 3.8.

Oxunpanue

o BbinonHeHune
3aBeplUeHns peicos NepemeteHne CBY, OcTaHoBKa paboTbl 53DbBOB 1 OMeDaLYii
MAM, LWAC v KT, MAM, LWAC 1 AT K BKC 1 ckunogoro no‘zne - pak
npepbiBaHue paboTbl mecTam 6a3npoBaHua nogvema P
CEY (BeHTMAALMM M T.NN.)

Pucynok 3.8 - Cxema jeiicTBHii nIpyu NpoBeleHNU B3PbIBHBIX PadoT

[Tocne HacTyrUIeHMsI MOMEHTA Hayaja MOJTOTOBKY K B3pPBIBY HOBBIE PEHCHI
ITIM, IITAC u XJT He HauunHaroTcs. [Ipu 3TOM HadaThie pelcChl 3aBEPIIAOTCS.
[To 3aBepmienum penica [IJIM, IHAC u X/T Bo3Bpamatrorcs k MecTam
0a3upoBaHMUS.

[Tocne HacTyruieHHs: MOMEHTa Haydajla TOJTOTOBKH K B3pbIBYy pabora CBY
MPEPHIBAETCSA, U OHU BO3BPAIIAIOTCS K MecTaM 0a3upOBaHUS.

ITocne Toro, xak Bce CBY, IIJIM, ITAC u XAT BepHynHuch K MecTam
O0aszupoBanHusi, octa”HaBiauBaeTcsi pabora BKC u momwemHoit Mammubl. Pabota
PYIHUKA MOJHOCTHIO TPUOCTAHABIIMBAECTCS HA BPEMSI BBIITOJHEHUS B3PBHIBOB U BCEX
HEOOXOJMMBIX OIepaIruii mocjae B3phIBOB. [MUTENBHOCTh MPUOCTAHOBKH PaOOTHI
PYAHUKA HAa BPEMS B3pbIBA 331a€TCS B PACIIMCAHUH B3PBIBOB.

[locne okoHuaHus TepuUoOAa TPHUOCTAHOBKH palbOThl PYyJHHUKA BHOBb
dbopmupyroTces 3amanus Ha BeinoaHeHue padot aiuss CBY, ITJIM u IITAC coriacHo
WX TPUBS3KE K ydacTKaM, U OHM HAYMHAIOT JBM)KCHUE K MECTaM BBINIOJIHEHUS

pabor.
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ITorpy3ka u TpancnopTupoBka pyasl ¢ nomombo IIJIM u ITAC

[Torpy3ouno-goctaBounbie MamuHbl (I[IJIM) nepeBo3aTr pyay OT Todek
NOTPY3KH PYIbl K TOYKAM BBITPY3KH pynbl. TOUKK MOTrpy3KH pyaAbl MOTYT OBITh
JIBYX THIIOB:

TOYKa B3pbIBa — MECTO, B KOTOPOM 00pa3zyeTcs pyJa B pe3ysibTaTe MPOBEICHUS
B3PBIBHBIX padoT;

TOYKA MOJ YYaCTKOBBIM PYAOCIIyCKOM — MECTO, B KOTOPO€ IOCTyHaeT pyAa B
pesynbTate ee Boirpy3ku apyruMm [IJIM wiu IIAC B pynocmyck Ha Ooliee
BBICOKOM YPOBHE.

Touka BBITPY3KH pyAbI BCET/Ia COBNAAAET C PYAOCITYCKOM.

Kaxnpiii peiic [1/IM, BoIrpyxaromeid pyay B PYIOCIYCK, BBIIOJHSETCA B
CJIEAYIOIIEN NTOCIIEN0BATENBHOCTH:
1.cnenoBaHue K TOUKE MOTPY3KU PYIBL,

IIOIpy3Ka Py.Ibl,

CJIEIOBAHUE C PYJIOM K TOUKE BBITPY3KH PYJIBI,

pasrpyska py.sbl.

Kaxnpnii peric [1/IM, oOciyxusaromeit IIIAC, BblonHseTcs B cienyromei
IIOCJIE0BATENBHOCTH:
2.cJeI0BaHUE K TOUYKE TOTPY3KH PY/.Ibl,

NOTpy3Ka pPy.bl,

cinenoBanue ¢ pyaou k [IIAC,

pasrpy3ka pyasl B [ITAC.

IIepen Hauamom kaxnaoro peica [IJIM onpenensiercs Touka MOrpy3Ku pyAsl.
OnuH pelic BBIMOJHSIETCS TOIBKO K OHOM TOUKE MOTPY3KU pyAbl. Touka morpy3ku
pPYJIbl BBIOUPAETCS C YYETOM CIIEYIOIIUX (PaKTOPOB:

MPUHAJIEKHOCTh TOYKH MTOTPY3KHU YUACTKY, 32 KOTOPBIM 3akperuieHa [1/IM;

HaJM4yue JOCTAaTOYHOI'0 KOJIMYECTBA PYIbI B TOUKE ITOIPY3KH;

OTCYTCTBUE WJIM HenoctaToyHoe kosnudectBa apyrux IIJIM, cosepuarommx
pEeNC K TaHHOW TOYKE MOTPY3KHU;

OJIM30CTh TOUKHU MOTPY3KHU K TeKyIeMy pacnojoxenuto [1/[M.
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3apepxkku npu nepememiennu [IJIM u IIIAC, BbI3BaHHBIE pPa3zbe3qOM C
nepeMeIalonMMUcs JIIOJbMHU, a Takke IpyruMm TpaHcnoptoM kpome CBY, a
takke Apyrux IIJIM u ITAC, MomenupyroTcs OCTaHOBKaMH, [Jisi KOTOPBIX
3a/1a€TCS 4aCTOTa U JUIUTEIIBHOCTD.

BeposiTHOCTh MOsIBIIEHUS JIOJIE Ha TpaccaX TOPHBIX BbIpaOOTOK Oyner
3aJlaHa KaK HACTYIUICHHE CJIy4yalHOTO COOBITHSI C 3aJaHHOM HHTEHCHBHOCTBIO

(3aKOH W mapameTphl pacrpeeeHus CIydaiiHON BEJIUYHHBI).

[Torpy3ska pyast [1IM
[Iponiecc morpy3kud pyabl MOACTUPYETCS 3aIepKKOM, TpeOyemou st
3anonHeHus koBma [IJIM. CkopocTh 3amojHEHUsI KOBIIA PACCUUTHIBACTCS C
YUETOM CIIEAYIOLIUX MMapaMeTpPOB:
e 00bem koBia [1JIM ¢ yueTom ko3 duiiueHTa 3anoIHEHNUs,
e (0a3oBas MPOU3BOIUTEIBHOCTD MOTPY3KH,
e crnoco0 ymnpanenus [1JIM npu morpyske (C MOMOIIbIO JUCTAHIIMOHHOTO

YIPABJICHUS WIIA PYYHBIM CIIOCOOOM).

Bb160p TOUKM pasrpy3Ku U MOCTPOSHHUE MTYyTH K TOUKE pa3rpy3KH
Jlist ITJIM moskeT ObITh SIBHO 3a/laHa TOYKa Pa3rpy3Ku U MapLIPyT JTOCTaBKU
pyasl. ITocne okoHYaHMs 3arpy3Ku BEIOOP TOUKH pa3rpy3KH U NOCTPOEHUE YT 10
HEE NMPOU3BOJNUTCS O CIEAYIOIEMY aJITOPUTMY:

e Ecmm qna 11JIM 3aman mapuipyt nocraBku pynsl, To 1 [IJIM ctpoutcs
IIyTh, BKJIIFOYAIOIIMI SIBHO 33JJaHHBIN MapuIpyT. ECiu TakoM ImyTh NOCTPOUTH
HEBO3MOXXHO, B CHCTEMHBIM JIOT 3amuchiBaeTcsa ommmOka, a I[[JIM
NPOJOJKAET JBUKEHUE MO KpaTdailllieMy MyTH TpaHCIOPTHOW cetu 0e3
ydeTa 3aJaHHOT0 MapIIpyTa.

e FEcmu mda I1IM sBHO 3a1aHa TOYKA pa3rpy3Ky, CTPOUTCA KpaT4anIuy Iy Th

10 TPAHCIIOPTHOM CETH JI0 33JITaHHOM TOYKU PA3rPY3KHU.
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e Ecim Touka pa3rpy3ku He 3aJaHa, CTPOMUTCS IyTh K TOYKE pa3rpy3KH,

PacoJIOKEHHOW OJIMKE IPYTUX M0 TPAHCIIOPTHOM CETH.

Pasrpyska pyasl
[To moctmxenuto Touku pasrpy3ku [IJIM wnu [ITAC npousBondT ccelmanue
pyZbl HAa TPOXOTHYIO PEWIETKY HaJ PYAOCIHYCKOM. JUIMTEIBHOCTh pasrpys3Ku
3anaercsa oraenbHo Wi [1/IM u IHAC. OnHOBpEMEHHO B OJTHOM TOYKE pa3rpy3KH

MOKET pasrpyxatbcs Tosbko ogHa [TJIM nmm onun HIAC.

Pa6ota I1JIM c IIIAC

Maxtueie  aBrocamocBaibl  (LLIAC) wMoryr  ucmonb3oBaThCsl — Kak
TPAHCIIOPTHBIE CPEICTBA MPU TPAHCHOPTHUPOBKE PYAbl OT TOYEK ITOTPY3KH M0
touek BbIrpy3ku. IIIAC Bcerma padoraer coBmectHo ¢ II/IM: II/IM 3arpyxkaer
[TAC, IIIAC nepeBO3UT pyAy K TOUKE BBITPY3KHU U BBITPYIKAET €€.

Heckonbko HIAC moryt paborats ¢ ogaum I1JIM. Ileperpyska u3 I1IM B
IITAC BpImoHSETCS B MakcuMaibHO Onm3kor k IIJIM Touke, B KOTOpoOM
BO3MOYKHO BBIIIOJIHUTH 3arpy3ky. JUIsi KaXaold KaMmepbl pacloJOKEHUE TaKHUX
TOYeK 3amaercsa sBHO. [Ipu orcyrcTBuuM SBHO 3amaHHbBIX TOuek morpysku HIAC,
cuntaercs, yto [ITAC MOXKeT 3arpykatbCsi Ha BXOJE€ B KaMepy.

JUisi y4acTKOB TOPHBIX BBIPAOOTOK 3a/1a€TCA BO3MOXKHOCTH INPUMEHEHHUS
I[IIM Bmecte IIAC. Ilpu 3TOM y4yuThHIBaroTCA TaOapUTHBIE pa3Mepbl TOPHBIX
BbIPa0OTOK U HAJIMYME KOMMYHUKAIUH.

Bb100p TOUKH pa3rpy3Ku U OCTPOEHHUE MyTH K Touke pa3rpy3ku st [ITAC

OCYIIECTBIISIETCS Takke Kak v st [IJIM.

IIpuopuTeTHBIN pa3be3 caMOXOTHOI0 TPAHCIOPTA
ChY, IIIM u IIAC (tpancnopthsie cpenactBa, TC) mepeaBuraroTcs o
OJIHUM M TE€M >K€ BBIpA0OTKaM, MOATOMY MPU MOACITUPOBAHUU MOTYT BO3HHUKATH

CUTYaIINH, TIPU KOTOPBIX BCTPEUAIOTCS ABMXKYIIHEcs 1Mo BbipadboTke TC.
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O6ron omguum TC ppyroro, cieayromero B TMOMYTHOM HaIlpaBlICHUH,
sampenieH. [Ipu moctmxenun TC, nBmxkymierocs ¢ 0ojiee HU3KOW CKOPOCTHIO,
nerkymeecss nozaau TC  cHmxkaer ckopocTe A0 ckopoctu mepsoro TC.
AHaJOrHYHOE MPaBUIIO JACUCTBYET MPHU OOJIBIIEM KOJUYECTBE «JIOTHABIIUX» APYT
npyra TC.

JUIs Ka)XXJI0ro CermMeHTa BbIpAaOOTKM YKa3bIBA€TCs, BOBMOXKEH JM Ha HEM
BCTPEUHBIA pa3be3l ABMWKyluxcs npyr HaBcrpeuy apyry TC. Ecoum nsa TC
JIBUKYTCS APYT HABCTpeuy JApPYry U BCTpPEYaloTCsd Ha BbIpaOOTKE, HA KOTOPOMU
BO3MOYKEH BCTPEUHBIM pa3be3], TO MNPOUCXOAUT 3aJEepKKa HA 3aJaHHOE B
napametpax TC Bpemsi, mocie kotopoit TC mpomomxaroT IBHKEHUE 10 BRIPAOOTKE
Ka)KJI0€ B CBOEM HAIPABJICHHUH.

Ecmm nBa TC nBwKyTcsa ApYyr HAaBCTpPEYY JAPYTY M BCTPEYAIOTCA Ha
BbIPa0OTKE, HA KOTOPO HEBO3MOKEH BCTPEUHBIN pa3be3]l, MPUMEHSETCS PaBUIIO
IIPUOPUTETHOTO pa3be3a:

1. Onpenenserca mnpuoputer kaxzaoro TC. Ilopsnoxk npuoputera TC

ClIeyIoIui (HaunHasi C CaMOro BBICOKOTI0):

a. IIJIM c rpyzom
b. IIAC ¢ rpy3om
c. ITJIM 6e3 rpy3a
d. ITAC 6e3 rpysa
e. CbY
2. Ilpu paBenctBe mnpuoputeToB Oosnee mnpuoputretHoe TC BeIOUpaeTcs

CIIy4aitHO.

3. O6a TC HauMHAIOT JBUIKEHUE CO CKOPOCThIO HammeHnee ObicTporo TC B

HarnpaBJieHUH HauOosiee npuoputerHoro TC.

4. ]Jlpmwxenue mpoponkaercs, moka o6a TC He JOCTUTHYT OJHOTO U3

CJIEIYIOLIUX ITYHKTOB:

a. mo00ro y3ja IIAXTHOTO IMOJs, K KOTPOMY MpHUMBIKaeT Oojee 2
CErMEHTOB;

b. cermenra BbIpaOOTKH, HA KOTOPOM BO3MOKEH BCTPEUHBINA Pa3be3l;
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C. CHEUMAJIBHO ONPENEIICHHOTO MECTa Pa3be3a.

5. [lo moctmwxenun onHoro u3 myHkToB o6a TC 3amep:kuBarOTCS Ha BpeMs,
3agaHHoe B nmapamerpax TC, mociie 4ero npoaokarmT ABUKEHUE KAK/IbIA B
CBOEM HAINPABJICHUMU.

Miuroctpauust mpaBuia NPUOPUTETHOrO pasbe3na Ha npumepe IIJIM ¢

rpy3oMm u nopoxHero [1JIM npuBeaeHa Ha pucynke 3.9.

A. Pasbesn B y3/21€ WwaxTHOro nonsA

b. Pazbesn npm Hanmumm mecrta pas3besa

i3

O6o03Ha4veHusn

,e >
=2 - *® v i o O
naMm c pygonn NAam MecTo HanpasneHue HanpasneHue Kk Y3en MecTto
(BbICOKMIA NMOPOXKHUN BCTpEeUYUN ABUXKEHUSA uenuv ABUXKEeHUn WaxTHOro pa3sbes3na
npuopuTeT) (HU3KNMK nons

npuopuTeT)

Pucynok 3.9 - HiuniocTpanusi cxeM NPHOPUTETHOIO pa3be3aa

[Ipuopurernsiii pazbe3n Oosiee aByx TC Mopenupyercss aHaTIOTUYHO.
[Tpuopurer otmaercs tou rpynme TC, cymma npuopuretoB TC B KOTOpoi
HauOonbmas. Ilpu »ToM cuuTaercs, 4To B JIIOOOM MeCTE€, B KOTOPOM MOKHO
MIPOU3BECTU BCTPEUHBIN pa3zbe3n 1ByX TC, MOXKET pa3bexaThCs JTH000€ KOJINYECTBO
TC. Bpems 3aaepxku 1pu pazbe3fe HeckoJbkux TC mponopimoHaibHO

YBEIIMYMBACTCS 110 CPABHEHUIO C 3aJIEPKKOM TpHU pazbesae AByx TC.

Pabora pynocnyckon

B uMuTanmoHHONM MOAEIN pacCMaTPUBAIOTCS ABA BUIA PYAOCIYCKOB:
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Pynocnycku, ucnons3dyemble st ceeimanus pyasl u3 1IJIM wnmm [IHAC ¢
nocieayoomen Beirpy3kon B JK/I-Baronsl Ha HUKHEM YpOBHE. Takue pyaoCIyCKU
SBJIAFOTCSI TOUKaMU Pa3rpy3KHu PyAbl.

Pynocnycku, ucnosib3yemble IIpU JOCTaBKE PYIbl B HECKOJBKO ITaIlOB.
Taknue pymoOCIyCKH SIBISIIOTCS TOYKAMH pas3rpy3KH pyAbl Ha BEPXHEM YPOBHE U
TOYKaMU IIOTPY3KH PY/Ibl HA HUPKHEM YPOBHE.

IIpu pasrpyske pyael u3 IIJIM u IHAC ¢ 3amaHHONM MHTEHCUBHOCTBIO
oOpa3yroTcst HerabapuTHble pynaHble Maccbl. [Ipm uMX HakoruieHMu Oosnblie
3aJJaHHOM Macchl, padoTa pyJIoCHycKa MPHOCTAHABIMBAECTCS HA BpPEMs €ro
OYHCTKHU.

Macca HerabapuToB 3a/1a€Tcsl KaK MPOLIEHT OT 001l T0CTaBIEHHOM py/Ibl K
PYZIOCITYCKY.

Jis Bcex PYyIOCIIYCKOB 3aJaeTCsd MX MaKCHMallbHas BMECTUMOCTh. Ilpu
3aMOJHEHUU pyJocHycka ero paborta mpuocranaBinuBaercs, [IJIM u IIAC ne
MOT'YT BBITPY’KaTb B HETO PYyAy W HAIPABILIIOTCS K JIPYTHUM PYAOCIYCKaM ISt
BBITPY3KH PYABL.

TpancnopTupoBKa pyAbl 110 MOA3¢MHOM KeJIe3HOM Aopore

JKene3HonopoKHBIM  TPAHCHIOPT MEPEBO3UT PYyAYy U3 PYAOCIYCKOB K
ONPOKHUIBIBATEIAM WJIM MECTaM JIOHHOW pasrpy3KM BaroHETOK, OTKyZa pyza
MOCTYNAaeT Ha M3MEIbYUTENIM M Jajee TPaHCIOPTHPYETCs M0 OyHKEpHO-
KOHBEHEPHOM CUCTEME K ITOJbEMHOW MAIlIHE.

Bce Kene3HOOOpOXKHBIE TEPEBO3KH  BBIMOJHSKOTCA MO  KOJIBIEBBIM
MapmpyTaMm. JIBHKEHHME IO KaXJAOMY CETMEHTY IIAXTHOTO PEJIbCOBOIO IIyTH
OCYILECTBIISIETCA TOJBKO B OJHY CTOPOHY, OT HA4YaJIbHOIO K KOHEYHOMY Y3Iy
cermMeHTa. TakuMm oO0Opa3oM, NpU MOJEIMPOBAHWUA HE BO3HHMKAIOT CHUTYalMH
BCTpeuHOTO pasbesaa XK/T.

B Monmenmn BO3MOXHBI cuTyauuu npuopuretHoro paszwvesga KT mpu
CIMSIHUMA JBYX CEIrMEHTOB IyTHM B OJMH. B TakoMm ciydae mpPUOPUTET OTAACTCS
COCTaBy, CIEAYIOILIEro C TPy30M, a e€ciu 00a cocTaBa ¢ Ipy30M HJIM MOPOKHUE —

MPUOPUTET BbIOMpAETCS CIy4yalHbIM 00pa3oM.
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B cnyuae cienoBaHus cOCTaBOB APYT 3a APYrOM B TIOTTYTHOM HaIPaBJICHUH
MEXy COCTaBaMHU COXpaHSACTCS AWCTAHIINS, yKa3aHHAs B MapaMmeTpax CIICHAPUS.
[Ipy  HEOOXOAWMOCTH COCTaB, CICAYIOIIMKA TO03aJAM JPYroro COCTaBa,
OCTaHABJIMBACTCS I 00€CTICUCHUS 3aTaHHON JUCTAHITUN MEXTy COCTaBaMH.

[TomomMKH cocTaBa MOJICIUPYIOTCS OCTAaHOBKAMH, YACTOTa W JJIUTEIHHOCTH
KOTOPBIX 337a€TCS B ITapaMeTpax ClieHapHsI.

B y31ax maxTHOTO perbCcOBOTO MyTH MOXKET OBITh yKa3aHa HEOOXOAMMOCTh
CHIDKCHHS CKOPOCTH JIO 3aJaHHOTO 3HAYeHUs I MOJEITUPOBaHUS TEepeBoja
CTPEJIOK.

Peiic XKJIT BeimonHs€TCS B ClIeAYIONIEH NOCIEN0BATEIBHOCTH:

CJIEIOBaHUE K PYIOCITYCKY,

3arpysKa pysl,

CJIEIOBaHUE K OMPOKHUIABIBATEIIO UM MECTY IOHHOM pa3rpy3Ku,
pasrpysKa pysbl.

[Tepenq HagasioM KaXJOTo pelica ONpeAessieTcsl IOCIeI0BATEILHOCTD
PYIOCITYCKOB, K KOTOpPhIM Oyner HampaBieH cocTaB. [lpu omnpenenenuu
MOCJICTIOBATEILHOCTH PYAOCITYCKOB YYUTBHIBACTCS KOJUYECTBO PYAbl B HHUX U
BO3MOKHOCTH TIOCIIEOBATEILHOTO MPOE3/ia PYAOCIYCKOB COCTABOM.

3arpy3ka cocTtaBa y pyAOCIyCKa MOJEIUPYETCS TMOCIe0BaTeIbHON
3aJIePKKOM KaKIOTO BaroHa Ha BpeMsl 3arpy3KH. 3arpy3ka y KaKaoro pyaociycka
MPOJIOJDKACTCA JI0 TE€X MOp, MOKa pyda B PYIOCHYCKE HE 3aKOHYMTCS, JTUOO BCe
BaroHbl COCTaBa HE OYAYT 3aIOTHEHBI.

[Tpu moabe3ae K OMPOKHUABIBATEIISAM VISl Pa3rPy3KH BEIOUPACTCS] CBOOOTHBIHA
OTIPOKUJIBIBATEND (MECTO JOHHOW pasrpy3Ku), a MPH OTCYTCTBUU CBOOOJHBIX
OTIPOKUJIBIBATENICH BBIOMPAETCS TOT, OUYEPEah COCTABOB K KOTOPOMY MHUHHMAJTbHA.

Pasrpy3ka BaroHoB BBITIONHSETCS OJHOBPEMEHHO /I YKa3aHHOTO B
CBOMCTBAxX OMPOKHUIBIBATENSI KOJUYECTBA BAarOHOB COCTaBa. /[MMTENBHOCTD OJTHOTO

OUKIa pa6OTBI YKa3bIBACTCA B MMapaMCETpax OIMPOKUAbIBATCIIA.
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Tpancnopruposka pyasl no BKC u moabeM pyabl Ha IOBEPXHOCTH

Toukoil mepBUYHOrO MOMaAaHUus PyAbl B OYHKEpHO-KOHBEHEPHYIO CHCTEMY
ABJIIETCSL OYHKEp I0J] ONIPOKHUABIBAaTENEM (MecTa TOHHOMU pa3rpy3ku) JK/[ BaroHos.
Pyna mepeceimaercs B OyHKEp ¢ MaKCHMaJlbHO BO3MOXKHOW CKOPOCTBIO, KOTOpas
OrpaHU4EHA CKOPOCTBIO Pa3rpy3KH ONPOKHIBIBATEIIS.

N3 OyHkepa pyJa CChIIIaeTCsl Ha KOHBEHEp ¢ MaKCMMalbHO BO3MOXKHOCTh
CKOpOCTBIO, KOTOpas OrpaHHY€Ha CKOPOCThIO Pa3Tpy3KH OyHKEpa U CKOPOCTHIO
CCBIIAHMS pynabl Ha KoHBedep. CKOpOCTh CCBHIIAHMS pyAbl Ha KOHBEHEp
pPacCCUMTHIBAECTCS KAaK PA3HOCTh MEKYy MAKCUMAJIbHOM MPOMYCKHON CIOCOOHOCTHIO

KOHBEHepa 1 ero TeKyliei 3arpy>keHHoCThI0, pucyHok 3.10.

=

[ponycKkHas
CNOCOBHOCTb
______ v ________J___ koseiepa

Pucynok 3.10 - OrpanuyeHusi npu pa3rpy3ke OyHKepoB HA KOHBeliep

[Ipu cHMKEHUH MPOMYCKHOM CIIOCOOHOCTH KOHBEHEpa, Ha KOTOPHIN CChIMAeT
pyay OyHKep, OH CHIDKAET CKOPOCTh pa3rpy3Kd, 4YTOObI HE JOMYCTUTh
IIPEBBILIEHUS TOIYCTUMOW HArPy3KH HA KOHBEWED.

B MoMeHT ccehimanus pyasl U3 OyHKepa Ha KOHBelep pyla HayuMHaeT
JIBUTaTbCSI B HANPABJICHUM JIBUKEHHS KOHBEHepa C ero ckopocteio. Ilpu

JOCTIKEHUH PYJI0N KOHEYHOTO OyHKEpa, OHA CCHIMAECTCs B KOHEUHBIA OYHKED.

PaGoTa xonBetiepos
Kongeliep nMeeT J1Ba COCTOSIHUS: IBUKEHHUE U OCTAaHOBKA.
IIpu ocTtaHOoBKEe KOHBelepa Bce OYHKEphI, KOTOpbIE HAa HEM pacIojiararoTcs,
MpEeKpalaT pa3rpy3ky. (OcTaHOBKA KOHBEWEpa MOKET BbI3BIBATHCS JABYMS
COOBLITHSIMU:

nepenojiHeHue OyHKepa, B KOTOPBIN CChIMAET pyay KOHBeHep;
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OCTaHOBKa B COOTBCTCTBHUH C 3a/IaHHBIM PACIIMCAHUCM COOBITHEM (TGXHI/I‘-IGCI(OG

oOcCTy>KMBaHHE, BHITOJTHEHUS B3PBIBHBIX PaloT).

PaboTa mogpeMHOI MaIlINHEI

[TogpemMHass MalIuHaA WCIIOJB3YET Mapy CKUIOB. B TeueHHne BCero BpeMEHH
paboTBl MoOJeaW, Korjga TOJbeMHAs MalldHa HE HAXOAUTCAd B  PEKUME
OoOCTy)KMBaHUSI WJIM OCTAaHOBKH Ha IEPUOJa TPOBEICHUS B3PHIBHBIX PAabOT, OH
MIPOU3BOJMT IUKIMYCCKHUE OIEpaliy Mo MoabeMy pyabsl. B mporecce moabema
pPYIbl TIOOYEPEAHO BBITIONHSAIOTCS 3arpy3ka pyIOsl B OJWH CKHAII M €TO
TPaHCIIOPTUPOBKA HaBepX. Bo Bpems moabeMa OTHOTO CKHUIIA JAPYTOH CKHII
omyckaercs. [lompemHass MammHa o0ecIeunBaeT JUCKPETHYIO TPaHCIIOPTHPOBKY

PyAbl HA IOBEPXHOCTD.

IToabem pynbl Ha TOBEPXHOCTH ¢ ToMoIsio HITAC
Bo3MOXHBI clieHapuH, B KOTOPBIX TOYKOW BBITPY3KH pyasl mist LIAC
SBJIIETCSI HE PYIOCITYCK, @ TOYKA Ha TIOBEPXHOCTH.
B stom cnywae IIAC 3arpyxaercs IIJIM u mnepememaer pyay Ha
noBepxHOoCTh. Mapuipyt aBuxkeHuss [HIAC k Touke pas3rpy3ku CTPOUTCS IO

KpaT4yauiemy IyTH.
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3.2. KoHuenryanbHoe onucaHue uHTepdeiica mMoJab30BaTedsl CUCTEMBI

HUMUTALHOHHOI0 MOJIC/JIUPOBAHUSA

B nmanHOM pasiene MpUBEACHBI OCHOBHBIC PEIICHHS IO TOJB30BaTEIHCKOMY
uHTepEHCy CHCTEMbI UMUTAIIMOHHOTO MOJICITUPOBAHUS.
WuTepdeiic cucteMbl HMHUTAIMOHHOTO MOJCIMPOBAHHUS TIPEACTABICH Ha
pucyske 3.11. OH coCTOUT U3 CIEAYIOIUX O0OBEKTOB:
e JlepeBo 0OBEKTOB

e CIMCOK FOPU30HTOB

OxkHO rpaduueckoro peJakTUpOBaHUS TOPU3OHTOB

e OKHO HaBUTAIINU

e [lanuTpa ¢ UHCTpyMEHTAMH PEIAKTUPOBAHUS

e [laHenb peaakTUPOBAHUS 3aJaHUI

IlaHenp CBOKMCTB 3JIEMEHTOB

1
£

FEFPRPEPERRRER ?

Pucynok 3.11 — UuTepdeiic cucreMbl HMUTALMOHHOTO MO/eIMPOBAHUS
JlpeBoBHIHAS CTPYKTypa pyaHuUKa (pucyHok 3.12) comepKuT B cebe CIHMCOK
BCETO O0OPYNOBaHMS PYyJHHUKA, TPAHCIOPTHBIX CHUCTEM, W TPOYUX 3JICMEHTOB

BXO/SIOIUX B MOJICIINPYCMYIO 00J1aCTh U CITUCOK OKCIICPUMCHTOB MOACIIN.
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4 [E] Pyannk Oxraépsckuii
/ MapwpyTsi
§_§ Morpy304HO-40CTaBOYHBIE MALLWHBI
p ié CamoxoaHo-BypoBbIe yCTaHOBKM
b Eé WaxTHbiE camMocBansl
oé: MoasemMHble Noesaa
5 ,oéf BaroHoonpokugeieatenu
» @y MoavemHoe oBopyaosaHme
> lﬂ ByHkepb!
- m Pyaocnyckn
. 'ﬂ_# KoHeeliepsbl

p 3KCNEPUMEHTBI

Pucynok 3.12 — J/IpeBoBuIHAsI CTPYKTYpa PyAHHKA
Kaxxgas rpynmna 3ieMeHTOB COJIEPKUT B cebe mepedeHb 000pya0BaHUs 3TOTO
tuna (pucyHok 3.13). [Tonb3oBarens MOXET J0OABISATH HOBBIE SIEMEHTHI TPYIIIBI

N YAAJATh HC HYKHBIC.

4 |Z] Pyanuk Oxrabpbckuii
7 MapLpyTsi
4 ﬁé Morpy304HC-A0CTaBOYHBIE MALLWUHBI

Z2s Atlas Copco ST-14 N2101
&3 Atlas Copco ST-14 N2 104
&3 Atlas Copco ST-14 N2105
&is Atlas Copco ST-15\20 N2 109
Z2s Caterpillar R1600 N=101

&3 Caterpillar R1600 N2103

&3 Caterpillar R1700 Ne102

a: Caterpillar R1700 Ne103

Z2: Caterpillar R1700 Ne104

g2s Caterpillar R1700 N&105

&3 Caterpillar R1700 Ne106

&3 Caterpillar R1700 N&107

222 Caterpillar R1700 N2108

Pucynok 3.13 — PackpbITasi rpynna ApeBOBHIHOI CTPYKTYPbI
[lo HaxkaTWiO Ha DJJIEMEHT TPYyNNbl B MAaHEIH CBOWCTB OTOOpa)KaroTCs
napaMeTpbl KOHKPETHOTO 3JIEMEHTA, KOTOPhIE MOJIb30BaTE b UMEET BO3MOXKHOCTh
penaktupoBaTh (pucyHok 3.14), m B OkHe TpadUUECKOTO pPEIaKTHPOBAHUS OH

BBIJICIISIETCS] PAMKOM U IICHTPUpYeETCs B OKHE (pucyHok 3.15).
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CkopocTe geunxkenuna Bes rpysa, km/y 89

CkopocTe ABUXKEHUWA C FPy30M, KM/Y 8.7
KoadpuuneHT cHuxkeHna ckopoctn Ha 1° HaknoHa 049
MakcumaneHas BMECTUMOCTD, T 15.0
MpousecaguTencHocTe Norpyskn 6e3 4fy, T/ MuH 34
[MpousBoAMTENBHOCTE NOTPY3KK C A7Y, T/MUH 712
[Mpou3BCAMTENBHOCTE CChINaHWA PYAbI, T/MUH 85
MpouzeogutensHocTe norpyzku WAC, T/mMun 85
Pacxoa Tonnuea nopoxHero npobera, Kr/km 28.0

Pacxoa Tonnuea npobera ¢ nonHoi sarpyskol, kr/km 290

BazoBoe MECTONONOXKEHWE Dest(rapax)

Pucynok 3.14 — CpoiicTBa 3j1eMeHTa IPynnbl

| Properties &2 |
ocket Boomer L2D N26 - CamoxogHan 6ypoBas ycTaHOBKa

\cHoBHble  H23BaHue Rocket Boomer L2D N2%6

Pucynok 3.15 — BbIOpaHHBIH 3/1eMeHT HA OKHe rpau4ecKoro pelakTHPOBAHUS

B crnucke ropuszonToB (pucyHOK 3.16) mMeeTcs BO3MOXXHOCTH H3MCHCHHUS
OTOOpaXEeHMsI TOPU30HTAa HAa OKHE rpadudeckoro pemaktupoBanus. [lapametp
«OCHOBHOI» BBIOMpaAETCs JIsi TOPU30HTA, C KOTOPBIM IOJIb30BAaTElbh B JaHHBIN
MOMEHT XO4eT paboTaTh, mapameTp «BUIUMBII» OTOOpaKaeT WU CKPHIBAET
TOPU3OHT C XOJIcTa TpadUyYecKoro peaakTopa, W mapaMmerp «JlocTymHBIID

paspemiaet peJaKTHPOBAHUE TOPU30HTA B TpadUueCKOM OKHE WU OJIOKHPYET €ro.
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¢ FopusonTel &2 T
HazeaHue OcHoeHOW  Bugumein HoctynHbiit
lopuzonT 450-500 Her Her
lopusonT 500 Aa Aa
lopusonT 550 Her Her
lopusonT 600 Her Her
lopwzonT 650 Beip Her Her
FopuzonT 650 Her Het
lopusonT 700 Her Her
Fopusont 750 Beip  [a Aa Ja
Fopuzont 750 OTk Her Her
lopuzonT 800 Beip Her Her
lopuzonT 800 Otk Her Her
FopuzonT 850 Mine Her Her
lopuzonT 850 Otka... Aa Ja
lopuzonT 906 (OTk... Her Hert
FopuzonT 950 (O7k... Her Her
Cnowi bkc Her Her

Pucynok 3.16 — Cniucok ropu3oHTOB
Ha xoncre I‘pa(I)I/ILIeCKOI"O pCaaKTopa 0T06pa)KaI-OTCﬂ ITOPHU30HTHI, OTMCUYCHHLIC

¢rarom «Bumumerity (pucynok 3.17).

s s ——— '1':"“1 # w
JER BT BNC
‘h‘:%;.'-"“;t" ? -- = ~ x
1 rg § e gﬁ
5 ',;;. .'.K""" ol t e DI-H g
B T J Ml
Il il ) wefropet ettt
o .'.-_\;, Nl < 1 i o i
w4 AT !
7 0 0 0 2 A 21

Pucynok 3.17 — OkHo rpaguyeckoro peiakropa
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I[O6BI‘-IHBIC rOpu30HTbI HMCHOT I-ICpHI:II\/'I OBET JJICMCHTOB. CermeHTBI
BLIpa6OTKI/I 0003HAYar0TCs YCPHBIMH JIMHUAMU, a Y3JIbl IIAXTHOI'O ITI0JIA KPpyraMu C

YepHBIM KOHTYpOM (pucyHok 3.18).

-

Hassanue Kanutaneneie_750_B3Y_12[1]

1 Properties 2

KanutanbHblie_750_B3Y_12[1] - CermeHT BbipaboTku

OcHosHbie

Kamepa He oTo6paxats B rpadnueckom pegakrope

Kauectso rpyHTa 1.0
[AocTynHOCTL ANA ABUXKEHNA
BO3MOXKHOCTS BCTPEUHOrO pasbesaa TPaHCAOpTa

Anuna, m

mlcRc

Pucynok 3.18 — [Ipumep yuacTka 100bIYHOT0 TOPH3OHTA
TpaHCHOpTHBIG BLIpa6OTKI/I OTKATOYHBIX T'OPU30HTOB 0T06pa>1<a10T051 CHHUMH
muHUSIMHA. CerMeHT JKCIJIC3HOJAOPOKHOI'O IIyTH o0o3HavaeTcsa HaIrpaBJICHHBIMHA (B
OTJIINYHUEC OT CEIrMCEHTOB BBIpa6OTKI/I) CHUHUMHU JJMHUAMU, a Y3JIbI

KEJIE3HOIOPOIKHOTO IIYTH CUHUMU Kpyramu (pucyHok 3.19).

T,

e

—_—- -

Pucynok 3.19 — CermeHTBI KeJIe3HOAOPOKHOI0 MYTH OTKATOYHOI0 TOPU30HTA
Y cermenra KCIIC3HOAOPOKHOIO IMIyTH HMECTCA BO3MOXHOCTL HM3MCHUTDL

Hanpasienue (pucyHok 3.20).
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B[] % % E, 250%

[ MzmeHWTL HanpasneHue } =

Pucynok 3.20 — kHonka «A3MeHUTH HANIPpaBJIeHHE)»

O60py,ZIOBaHI/I€ IIPUBA3bIBACTCA K y3J1aM maxTHOI'O I10JIA HNIn

JKEJIE3HOJOPOIKHOTO IMyTH. (prcyHOK 3.21).

| o

@

7 Properties 52
14M N21 - MogsemHbIli noesa

Pucynok 3.21 — I'paduueckoe npeacrabjieHHe PAcloI0OKeHHs MO13eMHBIX M0€3/10B

HpI/I 3aJaHU PYyAOCITyCKa H€O6XOILI/IMO IIPpUBA3aTh €TI0 K Yy3JIY HIAXTHOI'O
I10J151, OTKYAa IPOUCXOIUT 3arpy3Ka pyJbl, U K Y3JIy JKEJIE3HOIOPOKHOTO IIyTH WJIIU
K Yy3Jy WIAXTHOTO MOJIsI, OTKYyAa MPOUCXOIUT BBITPY3Ka pyabl. IIpm KoppekTHOU
MPUBSI3KE TIPU BHIOOPE ATOTO PYAOCIYCKAa B OKHE rpa)UyecKOro pelakTUPOBAHMS
WU B JPEBOBUIHON CTPYKType OTOOpa)kaeTcsi LIBETOBas WHIUKAIUS Y3JIOB, K

KOTOPBIM PYJOCITYCK MPHUBsI3aH (PUCYHOK 3.22).

Pucynok 3.22 — I{BeToBasi HHAUKALMS Y3J10B, CBSI3AHHBIX C PYA0CIYCKOM
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B cBoiicTBax cermMeHTa BbIpaOOTKH MMeeTcsa BKianka «Kamepay (pucyHox
3.23), rne mpu HEOOXOIMMOCTH 3ajaeTcs KaMmepa, B KOTOpPOW OyayT BeCTUCH
IPOXOJUYECKHE U OUUCTHBIE paboThl. KaMepa nMeeT HanpaBieHHe BeIeHUs padoT u

[IBETOBYIO WHJIUKAITHIO.

SH 0
I 1
@

< 1114
[ Properties 2
Kamepa 768 - CermeHT BbipaboTKun

OcHoBume 123BaHne Kamepa 768

PucyHnok 3.23 — npumep Kamepsl HA Y4aCTKe BIPA0OTKHU

BaronoonpokusiBaTeb JIOTUYECKH MIPUBSI3BIBACTCS K Y31y
KEJIE3HOJJOPOKHOTO MYTH, C KOTOPOTO MPOUCXOIUT 3arpy3ka BaroHoB, U K
OyHKepy, B KOTOpbIN cchimaeTcs pyaa (pucyHok 3.24). CKHUIIOBOW MOAbEMHHK

COEIMHSACTCS] KOHBEHEPOM ¢ OYHKEPOM.

[T Properties 53

Pucynok 3.24 — Ilpumep oTo0paskeHUs! CBA3aHHBIX BATOHOONIPOKUABIBaTE s, OyHKepa,
KOHBeiiepa H CKHIOBOT0 MOAbEMHUKA
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Ha xoncre rpaduueckoro pemaakropa MOXHO I00ABISATh HOBBIE AJIEMEHTHI
AF000TO  THMA TIOCPEIACTBOM  HCIOJB30BaHUS MaNUTPhl  (pHUCYHOK  3.25).
JloGaBIieHHBIE 3JIEMEHTBI ABTOMATHYECKHU TOSBIISIFOTCS. B APEBOBHUIHOW CTPYKTYpE

MOACIIN.

.= Palette P
[ BeigenwTs
Q} ¥3en waxTHoro nons
/" CermenT ebipaBoTku
&5 Morpy304Ho-40CTaBOYHAA MALLNHA
&5 CamoxogHo-Bypoeoe obopyaoeaHune
&5 WaxHbii camocean
H Pyaocnyck
Q Ysen x/a nytn
2 CermenT /3 nymn
2 MoazemHblii noesg
£ BaroHoonpokuabigaTens
H Bykep
e S
= KoHeeiiep

Ckunosoii nogbem

Pucynok 3.25 — OkHO najauTpsl
B oOkHe HaBUrauu CUHUM MPSAMOYTOJBHHUKOM OOO3HAYaeTcsi Y4YacToK,

0TOOpakaeMbIii Ha OKHE IpaUIECKOro peaaKkTUpoBaHus (pucyHok 3.26).

o= Outline 22 = 5

]

PucyHnok 3.26 — OxkHO HaBUTallMH
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B npeBoBumHOMN CTPYKType Tak K€ COAEpKATCS DIEMEHTHI PEeIaKTHPOBAHUS
MPOBOJUMEBIX 3KcniepuMeHToB «Pacmucanus» u «lIpons3BojCTBEHHBIE 3a7aHU)
(pucynok 3.27). Bo Bkimanke «PacmucaHus» 3agaeTcs pacliCaHHE CMEH,
B3PBIBHBIX pabOT ® TMPOYMX BPEMEHHBIX pErIaMeHTOB. Bo  BKIagke
«[Ipon3BOICTBEHHBIC 3aJaHMS 3aAIOTCS KaMepbl Ha KOTOPBIX JIOJDKHBI BECTHCH
paboThl, THI paboT (MPOXOAYECKHE WM OYHCTHBIC) W HA3HAYAeTCsI KOHKPETHOE

000pyI0BaHKE, KOTOPOE JOJDKHO BBITOJIHATE 3TH padoThl (prucyHok 3.28).

4 E? 3KCNEPUMEHT
4 ﬁ Pacnucanms
E BspbieHble paboThl
E Pacnucanue
4 Mpon3BOACTBEHHBIE 3333HNA
MpoussoacTEEHHOE 33aaHNe F1
MpoussoacTeeHHOE 33aaHNE #2

Pucynok 3.27 — BRiIaaka «JKCIePUMEHT IPEBOBUIHON CTPYKTYPbI
[@ NpowseoacTeentbie sagaun &2 ]

lMpouse. 33aaHune MpouseoacTeeHHOE 338aHue 1

3agaun r@ Bbibpate cxonc*ra] (@) YAMMTb} [ (&) YpanuTe Bce
= CermeHT BbipaboTkm Wrpek Tun 33aa4n Mnowaae cey...
1 Kamepa 768 Wrpek #1 Mpoxoaka 100

OEopyacsaHue [ £ Buibpats cxonc*ra] [ @) Pep,alcmposarb] [ @ Y,qanmb]

HanmeHosaHue Tun
Rocket Boomer L2D N24 CamoxoaHan Bypoeas ycTaHOBKa
Caterpillar R1700 Ne111 Morpyso4YHo-ACCTaBOYHAA MALLN...

Pucynok 3.28 — HaznaueHue nNpou3BOACTBEHHbIX 3a/IaHUH
IIpu 3amycke Mojenu oToOpaxkaeTcss Mojaeinb pyaHuka B 2D Bume. Ha Heit

HAaHCCCHBI BCC 3aBCACHHBLIC IIOJIB30BATCJICM JJICMCHTHI. HmeeTcss BO3MOKHOCTD
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oTOOpaxaTb M CKpbIBaTh HEOOXOJUMbIE TOPU30HTHI. [ OpHU3OHTHI BBHIPAOOTKH
0TOOpaXaroTcsi CEepbIMU JIMHUSIMH, TOPU30HTHI OTKATKU OTOOPaXaroTCsl CHHUM

MYHKTUPOM. (pUCYHOK 3.29).

romorne [0 >0 B | % @[50 |6 G | @ @ Glowwen <1 | ¢
e » [ 0 | crmem 01.01.2015 0:30:45  Mraw Mooy Wnees
| FopuaowT 950 (OTxaTowest BUT) |
FopwesonT 906 (OTxatowmet BUT) |

| Fopwsont 850 Mine.
7] FoponT 850 Omxamva
FopwsonT 800 Bup

Pucynok 3.29 — 2D Bua 3anymeHHoi Moaesn
[Tonb3oBarens OyaeT mpenocTaBieHAa BO3MOXHOCTh YCKOPSITh, 3aMEJISATh,
OCTaHABIIUBATh CKOPOCTh pabOThI MOAENH, mepekitoyathess Mexay 2D u 3D
Busamu (pucyHok 3.30), MacmTabupoBaTh M NEpPEeMeENIaTh BUIbI, POCMATPUBATH

CTaTUCTHUKY.

Ny

" ‘\\\ "
B 0'

Pucynoxk 3.30 — 3D npeacrasiieHue 3amyieHHOH HMUTALMOHHON MO/1e/H
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3.3. Onucanmne CTPYKTYPbl UMUTALIMOHHON MO/Ie/TH
OcHoOBHBIE NMPeaNnoJIoKeHnsl, IPUHUMaeMble MPU MO/eJTUPOBAHUM

[Ipu paszpabotke CHM ObulM TPUHATH BO BHUMAHHE CIEAYIOLIUE
OTrpaHUYCHMS U TONYIICHHUS:

1) JIBmwkeHue pyAbl Mociie OMyCTOUIEHUS CKUIA MOAbEMHOW MAIllMHBI Ha
MOBEPXHOCTH HE PaCCMaTPUBAETCHI.

2) B3pbiBHBIC pabOTBI MPOBOJATCSA OJHOBPEMEHHO HA BCEX YyYacTKax
PYAHUKA O €IMHOMY PaCIUCAHMUIO.

3) XKene3HOMOPOXKHBINA TpPAaHCHIOPT paboTaeT Ha 0oJiee HU3KOM TOPU30HTE
pyanuka u He nepecekaercs ¢ CbY, I1/IM u LIIAC.

4) Hu >xene3HOJOpOKHBIM, HM CaMOXOJHBIM TPaHCHIOPT HE MEpeceKaeTcs
MIpU ABMKEHUH U HE B3AaUMOJICHCTBYET C KOHBEHEPHBIM TPAHCIIOPTOM.

5) Bemonnenue ropHo-kanuTaidbHbIX padoThl (I'KP) B umwuTarmonHoi
MOJIEJIA HE pacCMaTpUBAETCSl.

6) PaboTel BcrmomoraTeiabHOro TpaHcnopta u ero BaussHue Ha CIO He

pacCMaTpPUBAIOTCA.

OcHOBHBIE IPYNIIbI JAHHBIX
B ocHoBe @yHkumonupoBanus CUCTEMbl UMUTAMOHHOTO MOJEIMPOBAHUS
(CUM) neXuT HACTpOCHHas M TMOJAJEepKHBaeMas B aKTyaJbHOM COCTOSHHH
UMUTAaLMOHHAs MOJeNb pyAHUKa. CTPYKTYpHO JaHHAs MOJEIb COCTOUT M3 JIBYX

IpyIN JaHHBIX:

1) T'pynma naHHBIX/TIPABUI, ONPEACISIONIAs JOTHKY (HYHKIIMOHUPOBAHUS U
B3aUMOJEHCTBUS OOBEKTOB.
2) TI'pynmna OCHOBHBIX JAHHBIX VIS TIPOBEICHUS KCIICPUMEHTOB.
Pa3pabatbiBaeMble B pamkax paOOThl MMUTAIMOHHBIE MOJEIH PYIHUKOB
CTPOSITCA Ha OCHOBAHWM IPEJOCTABJICHHBIX PYJIHUKAMU HCXOJIHBIX JaHHBIX H
colepkaT B (POpMaIM30BaHHOM BHJI€ OINHUCAHME U MapamMeTpbl 3JIEMEHTOB

CHUCTEMBbI, 4 TAK)XKC Pa3JIMYHbIC 3aBUCHUMOCTH MCKIAY 3TUMH 3JICMCHTAMU.
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OcHOBHbIE TpyHNNbl JAaHHBIX, HAa OCHOBAaHUU KOTOPBIX (HOPMHUPYIOTCS
AJIEMEHTHl UMHATALIMOHHOW MOJENN PYIHHMKAa HU3LIETO YPOBHS IPEACTABIEHBI Ha

pucynke 3.31.

I! W TpaHCIOPT pyAHUKA

IIpousBoncTBeHHOE

obopynoBaHue . CnpaBouynuku CIM
: pyIHHKA

Pucynok 3.31 — CTpyKTypa 3/71eMEeHTOB HMUTALMOHHOI MoJe/IH

l'eomeTpus pynHuka

U/

[1nanoBbIie BBIpabOTKH

TPAHCIHOPT PYJTHUKA

B pamkax co3maBaemMoil CHUCTEMBl HMHUTAIMOHHOTO MOJIEIMPOBAHUS
paccmaTtpuBaeTcsi paboTa OCHOBHOTO OOOpYyJIOBaHMS, 3aJ€MCTBOBAHHOTO B
nporiecce J00bIYH W TPAHCTIOPTUPOBKH TOPHOM MACCHI.

B CUM wmonenupyetrcss paboTa CIEQyIOMIEro OCHOBHOTO TPaHCIIOPTHOIO
000py1I0BaHMS:

® [apK MOTrpy304HO-0cTaBouHbIX MamuH (IIJIM);
® [apK caMOXOJHO-OypoBbIX ycTaHOBOK (CBY);
e napk waxTHbIX aBTocamocBasioB (ILIAC);

® JIOA3CMHBIC I1OC3 4.

ITorpy304Ho-a10CcTaBOYHAS MALIUHA
[Torpy304HO-70CTaBOYHAA MAIllMHA HUCIOJIB3YETCS ISl TOTPY3KU JTOOBITOM
PYZBbl U JOCTABKH €€ K PyAOCIyCKaM WJIM 3arpy3KH pyJbl B IIaXTHbIE CAMOCBAJIbI.
B CHM I[1/IM onuceiBaeTcs IByMsl OObEKTaMHU:
e Tum norpy304HO-A0CTaBOYHBIX MAIINH;

e DK3eMIUISIp MOrPY304YHO-TOCTABOYHON MaIIUHBI.
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HlaxTHbIi aBTOCcamocBal (IHAC)
[IlaxTHBI aBTOCAMOCBAI HUCIOJIB3YETCS Ui JOCTAaBKU JTOOBITON PYIbI OT
[T1IM x 6ynkepam. B CUM IIAC onucsiBaeTcst AByMsl OObEKTaMU:
e Tun maxTHOro aBTOCaMOCBala;

L4 3K3€MHJ’I$Ip O1axXTHOI'O aBTOCaAaMOCBaJIA.

CamoxoaHasi 0ypoBasi yCTAHOBKA
CamoxoaHas OypoBasi yCTaHOBKA MCIOJIB3YETCS ISl BBIMOJIHEHUSI PadoT 1O
MOJTOTOBKE CETMEHTa BBIPAOOTKHU K B3PBIBHBIM paboTaM - OypeHue IIMypoB s
3apsinoB. B CM CBY onuckiBaetcst AByMsi 00bEKTaAMMU:
e Tumn caMoxoaHOI OypOBOH YCTaHOBKH;

e DK3eMIUIIp CaMOXOIHOM OypOBOM YCTaHOBKH.

IToa3emMHbIH MOE3
ITon3eMuBIN 1TO€30 00BEAUHSIET B ce0Oe CBOMCTBA MOA3€MHOI0 JIOKOMOTHBA U
BAarOHETOK, MWCIOJIb3YEMbIX JI TPAHCHOPTUPOBKU PYIbl MEXIYy OYHKEpaMu.
[Tom3eMHBIM TOE3] MOXKET MEPEABUTATHCA TOJIBKO IO CETMEHTaM IIAXTHOTO

PEIBCOBOTO ITYTH.

INPOU3BOJACTBEHHOE OBOPYJIOBAHUE PY/HUKA

B kauectBe ocHOBHOro IIpon3BoACTBEHHOr0 00OpPYAOBaHUSI PyJHUKA MpU
mozaenupoBanuu B CUM paccMmaTpuBaroTCs CAEAYIONIUE 0ObEKTHI:

e [loapemMHas MalllMHa;

e Pynocnyck;

e byHnkep;

e Komngeiiep;

e (CerMeHT KOHBeNepa;

e (CerMeHT MAaxTHOTO PEIbCOBOrO MYTH;

e VY3el HaxTHOIO PCIBCOBOTO ITYTH,
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e BaroHoonpoKuabIBaTENb.
Hoxbemuas MmamuHa

[TogbemHas MaiiMHa — 3To 000pyAOBaHUE, 00ECTIEUnBAIOIIEE MTOABEM PY/IbI
u3 OyHKepa Ha MOBEPXHOCTh 3eMJH. [lolbeMHbIe MalTMHBI UCTIOIB3YIOT CKHUIIBI B
Ka4eCTBE TPAHCIIOPTUPOBOYHOM EMKOCTH I IOABEMA PyAbl HA IMOBEPXHOCTb.
[logpeMHasi MalllMHAa MCHOJIB3YET IMapy CKUIIOB. B mpouecce moabema pybl
MIOOYEPENHO BBIMOJIHAETCS 3arpy3ka pyJIbl B CKHIIBI M UX TPaHCHOPTUPOBKA
HaBepX. Bo BpemMsa mogbema OJHOIO CKHUIIA APYrod CKUIl omyckaercsa. Ha
HekoTopbiX pyaHukax 3@ [TAO I'MK «Hopunbsckuit Hukenb» s nogbema pyibl
MOXXET TakXe TIPUMEHATHCS KIETheBOM TMOABEMHUK. PaboTa KJIeThbeBOro
noabemHuka B CUM He Monenupyercs.

Pynocmyck

Pynocnyck —Tipou3BOACTBEHHOE OOOpYyAOBaHUE, MpPEIHA3HAYCHHOE IS
TPAHCTIOPTUPOBKU PYJbl TOJ COOCTBEHHBIM BECOM C TOpPU30HTAa IOJICEYKH Ha
PaCIIONOKEHHBIM HIKe TpaHcnopTHbIM ropu3oHT BIUT. Pygocnyck npencrasnser
co00i1 00BeM, 3aMOTHSIEMBIN PyAOH, I JalbHENIIEeH OTPY3KH B BATOHETKH JINOO
MIEPECHINIKYU PYbl HA HIDKHUN YPOBEHbD.

Bynkep

BbyHkep — npou3BoACcTBEHHOE 000pyI0BaHNe, oOecreurBaloliee MmomnaiaHmue

Pyl B OYHKEpHO-KOHBEUEPHYIO CUCTEMY PYAHHKA.
Konseiiep

KonBeitep — npou3BOJACTBEHHOE 00OpyAOBaHHE, 0OeCIeUnBaroIIee
HEIPEPHIBHYIO TPAHCIOPTUPOBKY PYAbI 110 TOPHOU BbIpaboTKe. Pyna nocrynaer Ha
KOHBEMep B TOYKAaX IMOTPYy3KHM U3 PYIOCIHYyCKa W TPAHCIOPTHUPYETCS C
YCTAaHOBJICHHOM CKOPOCTBbIO K KOHE4YHOU Touke. KoHBeliep cocTouT u3 Habopa
CErMEHTOB KOHBEWEPA.

BaronoonpokuasiBareJib
BaronoonpoxkuaoBaresnb — ITPOU3BOJICTBEHHOE o0opya0oBaHus,

npcaHasHa4dyCHHasi JJIA Pas3rpy3Ku BaroHoB IMyTCM OIIPOKHUAbIBAHUA].
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O6opynoBanne, pacmoyIOKEHHOE I0J] BaroOHOONPOKHBIBATEIEM (BHOPOTPOXOT,

TpoOuiIKa U OyHKEp), MOJSIUPYETCS OJHUM OyHKEPOM.

TFEOMETPUS PYJHUKA
JInst 3aaHusi CeTH TPAHCIOPTHBIX BBHIPAOOTOK B MMHUTAIIMOHHON MOJEIH
UCTIOJIb3YETCS] MOJIENb OCEBBIX JIMHUI BEIPAOOTOK pyaHHKA (PUCYHOK 3.32).
Monens oceBbix auHUN B Buje ¢aina ¢popmara dxf u 3arpyxkaercs 8 CUM

IIYyTCM HCIIOJIB30BAHUA KOHBCPTCPA.

Pucynok 3.32— OceBasi MoieJib BLIPAOOTOK PyJTHHKA

Kpome oceBbix aunuii B CMIM coaepxxurcst HtHPOpMalus O pacroioKeHUH
PYIOCIIyCKOB PYJHUKA U UX OCHOBHBIE CBOMCTBA.

Mopaenb OCeBbIX JMHUN MPENOCTaBlIeHa B MapKUIEHAEPCKUX KOOpAWHATAX,
TakKUM 00pa3oM BCE€ DJIEMEHThl CHUCTEMbl paclojaralTcsi B pealbHbIX
KOOpJMHATAaX.

IIJIAHOBBIE BBIPABOTKH

Wudpopmanvs o0 TMIAaHOBBIX BBIpaOOTKax, Iepelaercsi B  CUCTEMY
UMHTAIMOHHOTO MoiennpoBanus B popmare dxf.

[Tonb3oBaTenb CHUCTEMBbl HWMHUTALMOHHOTO MojenupoBanus (Omneparop
CUM) nomkeH BBeCTH B MoOjeHb HWHOOPMAIMIO O TEOMETPUUYCCKUX
XapaKTEPUCTHKAX Kamep M BbIpaOOTOK. s KOppEeKTHOro pacdera pekKUMOB
pabotet CBY HeoOxoammo BBecTH WH(POpPMALUIO O TapaMmeTrpax OypeHwus,

napameTpax B3pbIBHBIX padoT.
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CIIPABOYHUKU CUCTEMBbI

tabmure 3.1.

HepequL OCHOBHBIX CIIPAaBOYHUKOB, NUCIIOJIB3YCMbIX B CUCTCME, IIPUBCICH B

Ta6auna 3.1 — IlepeyeHb CIPABOYHUKOB CHCTEMbI

Ne /0

HaumeHoBaHue cipaBOYHHMKA

Conep:kaHue CipaBOYHUKA

1. Tunel pynsl, ¢ yka3aHUEM CBOWCTBA [lepeuenb BbIpaOaThIBAEMBIX THUIIOB
pyAbl € YKa3aHHEM UX CBOMCTB:
yaelbHOro  Beca, KkodddunueHnra
pa3phIXJIeHUs, KaTeropuu OypUMOCTH,
U T.J.

2. CnpaBoyHUK cXem oOypuBanus | Cxembl 00ypUBaHMSI TpPU MPUHSATHIX

BBIPa0OTOK cucTeMax pa3padOTKH, COAeprKaliue
UH(GOPMAIIMIO O KOJUYECTBE IITPEKOB
(opTOB), HampaBlieHUH OTOOWKH (M3
BEPXHEro IITpEeKa, W3  HWXKHEro
HITpeKa, U3 000MX) U T.II.
3. CnpaBouyHuK  HOpM  BpemMeHH Ha | CpaBOYHUK HOPMAaTUBOB BPEMEHHU
[OJArOTOBUTENIbHO-3aKIOUUTEIbHBIE HENPOAYKTUBHOTO
omepanuu, oOciayxuBaHue pabouero | mpousBojacTBeHHOro nukiaa no CBY,
MeCTa 51 pernamenTupoBannbie | [IJIM u IIAC.
1IepePHIBbI
4. CnpaBoYHUK HOpPMaTUBOB BpeMeHM Ha | CIIpaBOYHMK HOPMAaTHBOB BpPEMEHU
OCHOBHBIE u BcrioMmorarenbHbele | a1 CBY, IIJIM u IITAC
orepanuu

5. CnpaBouHuk TunoBsix nacnoptoB bBP | Cogepxut mnepeyeHp HUCHOJIb3yeMbIX
Ha pyaHuke nacrnopros bBP.

6. CnpaBo4HHK npousBoacTBeHHoro | Cocras u TEXHUYECKHE

o0opynoBaHus XapaKTePUCTUKU 000pyT0BaHUS

7. CripaBOYHMK THUIOBBIX cedueHull TopHbIX | Ilepedens ucnonb3yembix B pabote

BbIPaOOTOK CeUYeHUN BBIPAOOTOK, C YKa3aHHEM
TE€OMETPUUECKUX XapaKTEPUCTUK
8. CnpaBouHUK XapakTepucTHK 3a00eB | ColepKUT AaHHBIE 7S pacyeTa UKIIa
PYAHMKOB 1O  CBOAHBIM  (u3uKO- | pabotel CBY
MEXaHUYECKHUX CBOMCTBAM

9. Cnpasounuk TOuP Conepxut uHpOpMaLHIO o
mianoBeiIM  TOuP, nmatel Hagana,
IPOAOKUTEIBHOCTD
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BbBIBO/JbI

1. Ucxonga u3 mpejacraBiieHuss (GyHKIMOHATBHOW CTPYKTYpPbl MOA3EMHOTO
pyIHUKA B BUJIE JPEBOBHIHOTO KBA3HyINOPSIOYCHHOTO rpada mpu pa3paboTke
CUM pnomxHBl OBITH OPUHATHI BO BHUMAHUE CIEAYIOIIME OrPAaHUYEHUS H
JONYIICHUS:

1) JIBmxkeHue pyAbl MOCiI€ OMYCTOLIEHUS CKUIAa MOABEMHOW MAIllMHBI Ha
MTOBEPXHOCTH HE PACCMATPUBAETCHI.

2) B3spbiBHbIE pPabOThI TPOBOJSATCS OJHOBPEMEHHO Ha BCEX YydacTKax
pYJHUKA 0 €JUHOMY PaCIUCAHUIO.

3) Xene3HOOOPOXKHBII TpaHCHOPT padoTaeT Ha Oojiee HU3KOM TOPU30HTE
pyanuka u He nepecekaercs ¢ CbY, [1JIM u IIIAC.

4) Hu >kene3HOOPOKHBIM, HA CAMOXOJIHBIM TPAHCIOPT HE MEepeceKaeTcs
IIPY IBM>KEHHUH U HE B3aUMOJIEUCTBYET C KOHBEHEPHBIM TPAHCIIOPTOM.

5) BemonHenue ropHo-kanuTaidbHeIX padoTel (I'KP) B umuTanmonHoU
MOJIEJIA HE pacCMaTpUBAETCS.

6) Pabotel BcromorarenbHOro TpaHcnopra M ero BiusHue Ha CJIO He
paccMaTpHUBaIOTCS.

2. B paMkax co3gaBaeMoOil CHCTEMBI MMHUTALMOHHOTO MOZEIIMPOBAHUS
palMOHAIIBHO paccMaTpuBaTh pabOTy TOJBKO OCHOBHOIO 00OpYyIOBaHMS,
3aJIeliICTBOBAaHHOI'O B IIpoliecce J0ObIUM U TPAHCIOPTUPOBKHU FTOPHONM MACCHI !

® [apK MOTrpy304HO-A0cTaBouHbIX MamuH (I1JIM);

® [apK caMOXO0JHO-OypoBbIX ycTaHOBOK (CBY);

e mapk maxTtHeIX aBTocamocBaioB (IITAC);

® [I0A3EMHBIE TIOE3/a.

3.Jlma anexkBaTHOW paboThl mMUTanMOHHOW Moxaemun CHUM wu 3aganus
peajbHOM CeTH TPAHCHOPTHBIX BBIPAOOTOK B HMMHUTAIMOHHOW MOJEIU B
00s3aTENIbHOM MOPSAKE HY>KHO HCIOIb30BaTh MOJIENb OCEBBIX JIMHUM BBIPAOOTOK

pYJIHUKA B MapKIIEHAEPCKIUX KOOPIUHATAX.
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I'JIABA 4. AINIPOBAIIUA U BEPUDPUKAIIUA PE3YJIBTATOB
UCCJEJOBAHUN HA MNPUMEPE ONTUMM3AILIMUA _TPOILIECCOB
I'OPHOJAOBBIBAIOHIEI'O HPEJAIIPHUATHUA (BBIABJIEHUE
YCTOMYMUBOCTH PE3Y.JIbLTATOB MOJIEJIMPOBAHUS)

4.1. Onucanue 00beKTAa MOICJTUPOBAHUS

B naHHOW TIaBe mpelncTaBlICHbl Pe3yJbTaThl PabOT MO MOJETUPOBAHUIO
IJlaHa pa3BUTUSA TOPHBIX paboT  pynHHka «KoMcoMONbCKHil» 3anoyipHOTO
¢bummana [TAO «I'MK «Hopunbsckuit Hukemnb.

B cocraB pynHuKa BXOIuT ABe maxThl: «KomcoMonbckas», «Ckamucrasy.

[ITaxta «Komcomomnbckas» Bener o0paOoTKy 3amacoB TalHaxckoro u
OKTsOpbCKOT0 MECTOPOKIEHUHN CyIb(PHUAHBIX MEIHO-HUKENEBBIX pyA. Ha paiione
«3amnag TopHble pabOThl BEAYTCA MO MPOXOJKE TOPHBIX BHIPAOOTOK M OYMCTHOM
BbIEeMKE OOratblX M MEIUCTBIX pYJ B 3ajiekaX IOro-BOCTOYHOro (haHra
Oxtsa0peckoro wmectopoxnaenus. Ha paitone «Boctok» Beaercs o00paboTka
OoraTelX M COBMECTHO 3aJIETAIOIIMX MEAUCTBIX pyA B 3ajexax TaaHaxcKoro
mecTopoxkaeHus. [lapannenbHo BeaeTcs MOATOTOBKA K OTpabOTKE BKPAIIEHHBIX
pyan Ha (QuaHroBblx ywactkax lleHTpanbHOI OCHOBHOWM 3ajeXxu B JICHTaX C
COBMECTHBIM 3aJIeTaHHEM BKPAIUICHHBIX Pya ¢ OOraThIMH M MEIUCTBIMH PyIaMHu.
Bcekpeite  3anmexend  maxTtel «KomMCOMOIIBCKas»  OCYIIECTBIEHO  CEMBIO
BEPTUKAJIbHBIMU CTBOJIAMH U MOA3EMHBIMU TOPU30HTAMHU.

[MTaxTa «Cxanuctas». B HacTosiiee BpeMsi pyna Bbiaaercs o crsoiay BC-9.
['opnas mMacca w3 3a00€B  JOCTaBISIETCS  CAMOXOJHBIMU  IOTPY304HO-
nocraBounbiMu  MammHamu (IIMJ) no pynocmyckoB. W3 pynocmyckoB Ha
OTKaTOYHOM TOpu30HTE -850 M ropHasl Macca 3arpy’aercs B KEJIE3HOIOPOKHBIE
BarOHETKM M  JOCTABISETCS B IYHKT pa3rpy3KH, pPacloJIOKEHHbIA B
OKO0JIOCTBOJIBHOM JBOpe BC-9 ropuszonta -850 M M pmamee mo pyaocCIyCKy
crnyckaercss Ha ropu3oHT -950 M. Ha ropuzonte -950 M pyma moctymaer B
JI03aTOPHYIO KaMmepy sl 3arpy3Ku B CKuIlbl. Ha moBepXHOCTh pyAa MOAHUMAETCS
B CcKumax ckumoBod mnoabeMHo mammHor (CIIM) tuma MIIb-6,3x2,8x2,8]1.

OrOuBaemasi Mpu MPOXOJKE IOPOJA JOCTABISCTCS K KIETHEBOM MMOABEMHOMN
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YCTAHOBKC M B KJICTH IIOJHHMMACTCA Ha IMOBCPXHOCTbH, 3aTCM aABTOCAMOCBAJIaMHU

BBIBO3ZUTCS B MIOPOIHBIN oTBa Ha romanake BC-9. 'oprast macca u3 3a00eB OyneT

TPaHCIIOPTUPOBATHCS K PYAOCIYCKaM Ha OTKaTOYHBIM ropu3oHT -850 M, ganee

AOCTABJATBCA U PA3IPYKATBCA B KaMEpax OHpOKHI[BIB&TCJ]Gﬁ Ha CKUIIOBOM BETBU

Nel wmu Ne2, orkyna Oyner mocTynaTh B JO3aTOPHYIO KaMepy IJisi 3arpy3kd B

CKHUIIbI 1 BbIAA49y Ha IIOBCPXHOCTDH CKHUIIOBOM HO,Z[’bGMHOﬁ MAaIlIMHOM.

NCXOJHBIE JAHHBIE IS PACYETA

I[JI?I PYAHHKA «KoMcoMonbckuiiy B OeiX MOACIHUPOBAHUS IINIaHA PA3BUTHA

TOPHBIX pabOT OBUIM MCHOJIb30BaHbl CIEIYIOLUIME HCXOAHbIE JAaHHbIE (Ta0yHIa

4.1):

O0BLeMBbI 100bIYH

Ta6auna 4.1 — [1o3a00iiHblii MUIAH TOPHBIX PadOT MO PYAHUKY

Manen | Haumenosan | Ex. B TOM 4YHCJI€ 10 KBAPTAJIaM
Yuacrok ue H3M rojg
b BbIPa0OTOK . | Il i v
1 2 3 4 5 6 7 8 9
IKCIIIyaTAHOHHAS TPOXOAKA
paiion ""3anad"’ waxmot ""Komcomonsckan'
Hmozo 3xcnnyamayuonnas npoxooxa nm 790 190 195 200 205
ation "'3anad" waxmor
I"'KOMCOMOJleKa}l " »° | 15800 | 3800 3900 4 000 4100
IKCIIyaTAllMOHHASA TPOX0IKA
paiion "Bocmok" waxmut "Komcomonvckan"
Hmozo sxcnyamayuonnas npoxooxka n.m 670 160 165 175 170
aiion ""Bocmok" wiaxmuot
I"'KOMCOMOJleKa}l " M | 13400 | 3200 3300 3500 3400
Hmozo rxcniyamayuonnas npoxooxka nm | 1460 350 360 375 375
waxma "Komcomonsckan" M | 29200 | 7000 7200 7500 7500
IKCIIyaTAlIMOHHASA POX0IKA
waxma ""Cranucmasn"
Hmozo rxcniyamayuonnas npoxooxka nm 460 115 115 115 115
waxma ""Cranucmasn" M 9200 2 300 2 300 2300 2 300
Hroro 3kcriryaTannonHasi MPOXoaKa nym | 1920 465 475 490 490
pyanuk "Komcomoubcknii' m® | 38400 | 9300 | 9500 | 9800 | 9800
IToaroroBuTEBbHAS MPOXOAKA
paiion ""3anad” waxmeut ""Komcomonwvckan"
Hmozo noozomosumensnas npoxooka nm | 1770 430 445 460 435
aiton "'3anad" waxmuol
e'KOMCOMOHbCKaﬂ " M | 35400 | 8600 8900 9 200 8 700
IToaroroBuTEBbHAS MPOXOAKA
paiion "Bocmok' waxmut "Komcomonvckan"
Hmozo nodzomosumenvnas npoxooka nm | 2070 515 520 520 515
paiton "Bocmox" wiaxmut #° | 41500 | 10300 | 10400 | 10400 | 10400
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"Komcomonwvckan"

HToro noaroroBuTe/ibHasH MPOXOIKA nm | 3840 945 965 980 950
maxrta "Komcomoubckas" m® | 76900 | 18900 | 19300 | 19600 | 19 100
IMoaroToBuTE/ILHAS MPOXOAKA
waxma ""Cranucmasn"
Hmozo noozomosumensnas npoxooxka n.m 780 210 200 190 180
waxmut ""Cranucman" M | 15600 | 4200 4000 3800 3600
HToro moaroToBuTeIbHas MPOXOAKA nmM | 4620 1155 1165 1170 1130
pyanuk "Komcomoubcekuii' m® | 92500 | 23100 | 23300 | 23400 | 22700
Hape3nast npoxoaka
paiion "3anad" waxmut "Komcomonvckan"
Hmozo nape3nas npoxooka nm | 6440 1590 1590 1650 1610
paiton ""3anad" waxmuot 128
"Komcomonvckan" M 800 31800 | 31800 | 33000 | 32200
Hape3nast npoxoaka
paiion "Bocmok" waxmut "Komcomonvckan"
Hmozo napesnas npoxooka nm | 7870 1975 1985 1985 1925
paiion "Bocmok' wiaxmuol 187
"Komcomonwckan" 8 000 46900 | 47200 | 47200 | 45700
HToro nape3nast mpoxoaka nm | 14310 | 3565 3575 3635 3535
315
maxta "Komcomounbckas" M 800 78700 | 79000 | 80200 | 77900
Hape3nas npoxoaka
waxma "Maax"
Hmozo napesnasn npoxooka n.m
waxma "Maax" M
Hape3suast npoxoaka
waxma ""Cxanucman"
HToro Hape3Hasi mpoxoaKa nm | 5390 1290 1360 1370 1370
129
waxma "Cxanucmasn"’ M 100 31000 | 32600 | 32700 | 32800
nm
6 MoM uucie WmpeKu nepexkpoulmus 0 0 0 0 0
¢ 0 0 0 0 0
HToro Hape3nasi mpoxoaka nm | 19700 | 4855 4935 5005 4905
444 109 111 112 110
pyannk "Komcomoubekmii' M 900 700 600 900 700
n.m
6 moMm yucie WwmpeKku nepeKpoimus . 0 0 0 0 0
pyonux ""Komcomonvcxui"’ 3 0 0 0 0 0
HToro npoxoaka ropHbIX BHIPa6oTOK n.M | 26240 | 6475 6 575 6 665 6 525
575 142 144 146 143
pyanuk "Komcomoabckuii" M 800 100 400 100 200
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Cocras ITAPKA CJ10

Taouauna 4.2 - Ilepevenr CIO maxrol «Crajgucras

Hapab6oTka
Ne Dupma Xo03.Ne HNuBeHT. Ccao, Texnnueckoe
LI Tum CIIO NPOM3BOIUTETb Maprka C110 Cca0 NeCO MoToYac + COCTOSIHHE
yn/4ac
1 TIIM 141 Sandvik, OuHISTHIHS Sandvik LH514 JIY 2 16468 19782 B pa60Te
2 [1IM 141 Sandvik, ®uHnsIHIMSA Sandvik LH514 1V 5 17109 16 346 B pabote
3 TIIIM 141 Sandvik, OuHISTHIHS Sandvik LH514 JIY 6 17404 15 495 B pa60Te
4 IIIM 141 Sandvik, OuHISTHIHS Sandvik LH514 JIY 8 18012 11 095 B pa60Te
5 TIIM 141 Sandvik, ®unasHIUS Sandvik LH514 JIY 9 18384 6830 B pa60Te
6 [1IM 141 Sandvik, ®uHnsIHIMSA Sandvik LH514 1V 10 18868 3263 B pabore
7 TIIAM 10T Sandvik, OunnsHIMS Sandvik LH410 7 17406 14 813 PeMOHT
1 IITaxTH.camocBan Sandvik, OuHASHIUSL TH-540 1 18866 532,00 B pa60Te
2 IITaxTH.camocBan Sandvik, OuHASHIUSL TH-540 2 18867 1 306,00 B pa60Te
1 | CBY 2¢mp. Atlas Copco, [Ises 30)0"‘” L.2D-1838 (4 7 16028 747700 | B pabote
2> | CBY 2¢rp. Atlas Copco, TlIsers 30)0'“9’ L2D-1838 (4 8 16603 10517,00 | B paGote
3 CBY 2c1p. Sandvik, ®uaIIHINSL Sandvik DD420-60 12 15772 24 242,00 B pabote
4 CBY 2ctp. Sandvik, OunnsHIMA Sandvik DD420-60 16 16141 23 465,00 peMOHT
5 | CBY 2ctp. Sandvik, GrrTHLI nsaa)”d"'k DD420-60 (4 | 9 16617 | 1421000 | B paGote
. Sandvik DD421-60
6 | CBY 2ctp. Sandvik, Ouxnsaans (rexeckon.) 25 19474 1 063,00 B paboTe
7 CBY 2crp. Sandvik, ®uHsHIMS Sandvik DD421-60 27 19506 521,00 B paboTe
1 CBY Tpocosoe Sandvik, OuHASHIUSL Sandvik DS421-60 9 17570 2 366,00 B pa60Te
KperieHne (TpoccoBoe)
2 ChbY Sandvik, ®urIIHIASA Sandvik DL 431- 10 124,00 B paboTe
Beep.Oypenne 7(Bocxoasiee)
Taoauua 4.3 - Illepevens 1AM maxtel «KoMmcomoabckas»
N | Tun CIO ®dupma Mapka Xo03.Ne HuBenr. Bospact Hapa6orka C10,
B TPOU3BOAUTEIIH (091 (0] (091 (0] NeC1O (091 (0] MOTOYAaC

1 1M 14t Caterpillar, CIIIA | R 1700 1Y 15 15520 1,7 35461
2 1M 14t Caterpillar, CILIA | R 1700 1Y 16 15532 1,7 35477
3 [AM 14t Caterpillar, CILIA R 1700 17 15778 6,8 32450
4 | TIIM 141 Caterpillar, CIIIA | R 1700 1Y 18 16030 59 29113
5 | IIIM 141 Caterpillar, CIIIA | R 1700 1Y 19 16113 57 27 659
6 1M 14t Caterpillar, CIIIA | R 1700 Y 20 16120 53 27 354
7 | TIOIM 141 Caterpillar, CIIIA | R 1700 1Y 21 16316 4.7 23 637
8 | IIIM 141 Caterpillar, CIIIA | R 1700 1Y 22 16618 4,2 23382
9 1M 14t Caterpillar, CIIIA | R 1700 Y 23 16620 4,2 21601
10 | [IOM 14t Caterpillar, CIIIA | R 1700 1Y 24 17487 3,3 18 032
11 | IIOM 14t Caterpillar, CIIIA | R 1700 1Y 25 17488 34 16 939
12 | 1AM 14t Caterpillar, CIIIA | R 1700 1Y 26 17489 34 17538
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13 | IIAM 14t Caterpillar, CLIA | R 1700 Y 27 18723 1,0 5156
14 | IIAM 14t Caterpillar, CIIA | R 1700 IY 28 18724 1,0 5144
15 | IIAM 14t Caterpillar, CIIA | R 1700 Y 29 18725 1,0 5157
16 | IIAM 141 Caterpillar, CIIA | R 1700 Y 30 18860 0,7 3846
17 | IIAM 141 Caterpillar, CIIA | R 1700 Y 31 18861 0,7 3742
18 | IIAM 14t Caterpillar, CIIA | R 1700 Y 32 18862 0,7 3507
19 | IIAM 141 Caterpillar, CIIA | R 1700 Y 33 18913 0,6 3314
20 | IIIM 141 Caterpillar, CIIA | R 1700 Y 34 19500 0,2 799
21 | IIIM 14t Caterpillar, CIIA | R 1700 Y 35 19521 0,2 708
Caterpillar,
22 | OIM 14t CIIA R 1700 1Y 588 3CK 28 677
p | Maxr. Atlas Copeo, MT-436B 1 15762 78 14578
€aMOoCBall IlIBeuus
o | Haxts, Caterpillar, CILIA | AD-30 1 40172 4,6 8167
caMocBal
Tadauua 4.4 — [lepevens CBY
o o Hapa6otka
Ne Tun CJI0 ®upma Mapka CJ10 Xo03.Ne CJ10, moTouac Texnuueckoe
n/n MPOM3BOANTEH cao COCTOSIHHE
+ ya/gac
1 CBY 2cTp. Atlas Copco, lIBenus Boomer L2D-1838 (4,0 m) 9 6579 B paboTe
2 CBY 2cTp. Atlas Copco, lIBenus Boomer L2C-1838 (4,0 m) 5 16973 B paboTe
B paboTe
3 CBY 2ctp. | Atlas Copco, lIBenust BOOMER M2D (1 2 26229 (CIIUCAHHU
cTpeJia) E)
4 CBY 2cTp. Atlas Copco, lIBenus BOOMER M2D (5,0 m) 3 9113 B paboTe
5 CBY 2cTp. Atlas Copco, lIBenus BOOMER M2D 4 8730 B pabote
B paboTe:
6 CBY 2ctp. | Atlas Copco, IlIBenus BOOMER M2D (1 5 9667 BTOpas CTpena
crpeaa) B PEMOHTE
7 CBY 2ctp. | Atlas Copco, llIBenus BOOMER M2D 6 9488 peMOHT
peMOHT
8 CBY 2crp. Sandvik, OuHIsTHIHS Sandvik DD420-60 (4,0 m) 11 16980 (CIICAHA
E)
B pabore:
9 | CBY 2ctp. | Sandvik, dumnamans | Sandvik DD420-60 14 15443 Tpebyeres
KaIUTATbHBIN
PEMOHT
10 | CBY 2ctp. Sandvik, OunIIHIUS Sandvik DD420-60 15 15387 peMOHT
11 | CBY 2c1p. Sandvik, OuHISHIHS Sandvik DD420-60 (4,0 m) 17 17101 B pabote
12 | CBY 2ctp. Sandvik, urmsHIIA Sandvik DD420-60 18 14318 B pabore
13 | CBY 2ctp. Sandvik, urmsTHIIA Sandvik DD421-60 20 11458 B pabore
14 | CBY 2ctp. Sandvik, urmsTHIIA Sandvik DD421-60 (5,0 m) 21 11587 B pabore
15 | CBY 2ctp. Sandvik, OunsHIUS Sandvik DD421-60 22 10409 B paboTe
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Sandvik DD421-60 (1

16 | CBY 2ctp. Sandvik, QursHIIA 23 4069 B pabore
cTpeJsa)
17 | CBY 2ctp. Sandvik, OurIsTHIIS Sandvik DD421-60 24 496 B pabore
18 | CBY 2ctp. Sandvik, ®unsHANS Sandvik DD421-60 26 383 B pabore
19 | CBY 2ctp. Sandvik, OunnsHIHS Sandvik DD421-60 28 B paboTte
(Teneckom)
20 | CBY 2crp. | Sandvik, @unasnaus | Sandvik DD421-60 3CK 602 9172 B padore
o o Hapa6oTka
Ne Tun CI0 ®dupma Mapxka CJI0 Xo03.Ne CJ10, moTouac TexHnueckoe
n/n NPOU3BOANTEb cao COCTOSIHHE
+ ya/gac
1 CbY Sandvik, OunmsHIHS Sandvik DL 420-10 3 10756 B paboTte
Beep.O. (Hu3XOasIIIEe)
2 CbY Sandvik, OuHITHIHS Sandvik DL 420-10 5 7612 B pabote
Beep.O. (Hu3XOasIIIEe)
3 CBY Sandvik, OunnsHus Sandvik DL 421-15 7 352 B paboTe
Beep.O. (Hu3xo0as1LIee)
4 ChbYy Sandvik, OunnsHus Sandvik DL 430-7 4 6443 PEMOHT
Beep.O. (Bocxoasiee)
5 CbY Sandvik, @uHIsHIHIS Sandvik DL 421-15 6 4028 B pabote
Beep.0. (Bocxopsiiee)
6 CBY Sandvik, @unITHIMS Sandvik DL 421-15 8
Beep.0. (Bocxopsiiee)
7 CBY Sandvik, @unITHIMS Sandvik DL 431-7 9 B padote
Beep.O. (Bocxoasiee)
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4.2. JIUCKPEeTHO-COOBITHIIHOE MOJeTUPOBAHHE TPAHCHOPTHBIX TOTOKOB
pyaHunka «KoMcoMoJbCKHiD»

Jns peanuzanuud AUCKPETHO-COOBITUMHOTO MOJEIUPOBAHUS TPAHCIIOPTHBIX
IIOTOKOB IOJI3EMHOTO PYJHHKA ITPHHATA 0a30Bas mporpaMMHas cpena AnyLogic.
Onucanne mporpammHuoii cpeabl AnyLogic. B ocHOBY rpaduueckoii cpemb
CO37aHMusl MoOJIeJiel 3aJ0KEeHbl BCE BO3MOXXHOCTH COBPEMEHHOTO OOBEKTHO-
OpHEHTUPOBAaHHOTO s3bika Java. [Ipu co3manum momenu B AnylLogic cosmaercs
UepapXu4ecKu YBSI3aHHbIE Java-Kiacchl aKTUBHBIX OOBEKTOB MOJEIMPOBAHUS U
OTIPEEISIIOTCA  CIOXKUBIIMECS OTHOWeHUus Mexay Humu. CdopmupoBanHas
MOJIeJIb MOXKET OBITh pealn30BaHa JIOKAJIbHO, MO0 B pexxume Java - anmuiet noj
yIpasjieHHeM Opaysepa.

OcHOBHOI 0a30BOM CYIIHOCTBIO TIPU 3TOM SIBJISIETCSI aKTUBHBIN OOBEKT CO
CBOCW BHYTPEHHEW CTPYKTYPOM M TEXHOJOTMYECKHMM TNOBEICHUEM, KOTOPBIM, B
CBOIO OYEpPE]b, MOXKET ObITh MHKAICYJIUPOBAaH KaK DJIEMEHT JIPYIMX aKTUBHBIX
o0bekTOB. IIpM STOM aBTOMATHYECKHM ONpENENSAeTCs  CTPYKTypa H CBS3H
aKTUBHOTO U WHKAIICYJUPOBAHHOTO OOBEKTOB. TEXHOJIOTMYECKOE IMOBEACHUE, B
CBOIO OYEpE/lb, ONPEICISIET PEAKIUI0 AKTUBHOTO OOBEKTa HA KOMILJIEKC BHEIIHUX
COOBITHI — COOBITUIHYIO JIOTUKY €r0 AEHCTBUI € y4eToM (hakTopa BpEMEHHU.

dyHkIMoOHANBHAs cTpykTypa ANnyLOgIiC MOXeT peann3oBaTh MPOM3BOJILHOE
YUCJIO YPOBHEH MEPAPXUYECKON CTPYKTYpbl OOBEKTa MOJEIUPOBAHUS U
BJIO’KEHHOCTH COCTOSIHUM, YTO IMO3BOJISIET aJIEKBATHO OTPaXKaTh CTPYKTYPHYIO H
NOBEJEHYECKYIO0 CTOPOHBI HEPAPXUU CIOKHBIX TEXHOJOTHYECKUX CUCTEM.
Anumanus B AnyLOQIiC mpeacTaBiseT TUHAMUYECKYIO COBOKYITHOCTh BCEX
rpadudecknx o0Opa3oB YYHUTHIBAEMBIX OOBEKTOB, CHOPMUPOBAHHYIO MHEMOCXEMY
U T. 1.), YOPABISIEMOW C MOMOIIbIO AMHAMUYECKUX MapaMeTpoB MOJAEIU IO
3aKOHAM paCIpEeNICHHUs], ONIPEICIICHHBIM U 33/1aBa€MbIX C IIOMOIIBIO YPABHEHUHN U
JIOTUYECKHUX BBIUMCICHUN (DYHKIMOHAIBLHOM Cpeibl MOJEIUPYEMOro 0O0BEKTA.
B Hacrosimiee Bpemsi CyHIECTBYeT TpU Cloco0a HMHUTALUOHHOTO

MOACIUPOBAHUA CJIOZKHBIX JUHAMH4YCCKHUX TCXHOJIOTHYCCKHUX CHCTCM,
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npeacTaBiIeHHBIX B ANyLOgIC (puc. ), 49TO JelaeT ero YHHBEPCAJIbHBIM B
WCIIOJb30BaHUM 10 CPABHEHUIO C JPYTMMH HMHCTPYMEHTAMU HWMHUTAIMOHHOTO

MOACIUPOBAHUA.

-,
) ﬁ/’ﬂ

areHTHoe MojennpoBaHue

mme’ i
-G 0.0-®

ANCKPETHO-COBbITWIHOE cncTemMHan AMHaMuka

Puc. 4.1 — Cnioco6bl HMHUTAIIMOHHOTO MoaeMpoBanus AnyLogic

MopeanpoBaHue  TEXHOJIOTMYECKHX  CHCTEM C  JIUCKPETHbIMH
COOBITHUSIMM.

MopenvpoBaHue TEXHOJIOTHYECKUX CUCTEM C JUCKPETHBIMH COOBITHUSMU B
nporpaMMHO#M  cpeae  AnyLogic Oasupyercs Ha Tpoleccax —MexXaHH3Ma,
peanu3yromero 0OMeH COOOIIEHUI MeX 1y aKTUBHBIMU OOBEKTAMH CUCTEMBI Uepe3
OTIpeJICICHHBIC TTOPTHI, @ BHYyTPUOOBEKTHBIM YPOBEHB UCIOJIB3YET TaMEPHI U 11ETIh
COOBITUI C JIOTUKOW OYeBHJAHOM ceMaHTUKHU. Jlornka o00paOOTKM COOOIIECHUI
GbyHKIHOHUPYET TpadhUUecKH C HCIOIh30BaHWEM KapT cocTosHui. HMcxoms u3
HAJIMYMs TaHHBIX KOMIIOHEHTOB B CTPyKType ANnyLOQiC MMeroTcs ecTeCTBEHHBIC
aHAJIOTH BCEX MPEICTAaBICHHBIX OJIOKOB M BCEX TPaH3aKIMi NMPOTPAMMHBIX S3BIKOB

0JIOYHOTO MOJICTUPOBaHUs: - Mpu 3ToM OJok GPSS mpencraBiseTcs aKTHBHBIM
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O0OBEKTOM, a TPaH3aKThl PEaTu3yIOTCS B BHJE cooOmeHui. JlomomHuTenbHbIE

00BEKTHI MOJICTTMPOBAHHUS BKIIOYCHBI B OMOIHOTEKY 0a30BBIX CpeAcTB (puc. 4.2).
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Puc.4.2 — I'pa¢uueckoe okHo perakTopa AnyLOgiC ¢ TMCKPETHO-COOBITHITHBIM

MOJC/IMPOBAHUEM

[Iponiecc Bu3yanu3aluu JUHAMUKA TMPOW3BOACTBEHHBIX IPOIIECCOB U
CTATUCTHUYECKOM 0OpabOTKH CIydyalHBIX MapaMeTpOB SIBISETCS BCTPOCHHBIM H
BBITIOTHSIETCSI aBTOMATHUYECKH.

AreHTHOe MOJeJUpPOBaHUe. B KayecTBe HMHTEIUIEKTYAJIIbHOTO areHTa B
AnyLogic monumaercsi 00BEKT C (QYHKIMSIMH BHYTPCHHErO TIOBEACHUSA W
BO3MO>XHOCTBIO B3aUMOJICUCTBUS C APYTUMU aHAJIOTMYHBIMU areHTamu, MpU TOM
KaXIbI OTAECIBHO B3ATBHIM areHT XapaKTEepU3yeTCs HEMOJIHOM W HETOYHOU
UCXOJHOM uH(OpMalMed W HaJeJeH OrPAaHUYECHHBIMH BO3MOXXHOCTAMH JISI
peanu3auuu oOlel 3a7aud, a MpU OTCYTCTBUU LIEHTPAIU30BAHHOIO YIPABICHUS
JOJDKEH peain30BaTh €€ B KOOTEpalluy ¢ IPYruMU HEOOXOIUMBIMH areHTamu. Bee
ATO peanu3yeTcsi HOCPEACTBOM SIBHO ONPEEICHHBIX HHTEP(ECOB.

CucremHass auHamMuka. B mpounecce MOAENMPOBAaHHS C  MTOMOIIBIO
CUCTEMHOM [IMHAMUKHU TOBEJCHHUE CIIOKHBIX JAUHAMUYECKUX TEXHOJOTMYECKUX

CUCTEM OIMCHIBAIOTCS cucTeMaMu JuddepeHInanbHbIX YpaBHEHUH NEPBOro

nopsaka ¢ ydcTtom rpa(bnqecxoro MpCaACTaBICHUA 3aBUCHUMOCTEH IICPCMCHHBIX B
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Bune «stock and flow diagrams». Pemenwe mnpocThiXx 3amad mpw 3TOM HE
NPEACTABIIAECT CIOKHOCTEH, a Il PELIEHUs CIOXKHBIX 3a/1ad HMCIHOJIb3YIOTCS
ruOpUIHBIE AaBTOMATHI.

B mMonenupyeMoi TEXHOJOTHYECKOM CUCTEME MOA3EMHOI0 PYIHUKA BBIJAEIICHbI
JIBa THUIA IPOU3BOJCTBEHHBIX MTPOLIECCOB:

- HEMpPEephIBHBIE IPOU3BOICTBEHHBIE MPOIIECCHI (TPAHCIIOPT PY/IbI IO KOHBEWEPHOM
JIMHUM, HAMOJHEHHE W Pa3rpy3Ka MPOMEKYTOUHBIX OYHKEpPOB, BbIEMKa TOPHOMU
Macchl KoMOailHaMu U JAp.) — UX MOJCIMPOBAHUE OCYIIECTBISETCA C MOMOIIBIO
JIMCKPETHO-COOBITUMHOTO MOJX0/1a;

- JIACKPETHBIE TPOU3BOJICTBEHHBIE MPOLECCHl (TPAHCIOPTHUPOBAHUE PYIBI
CaMOXOJHBIMU BaroHamu, 0OCITy>KMBaHUE U PEMOHT TOPHOI0OBIBAIOIIECH TEXHUKH,
BBITIOJTHEHHWE  PErJIaMEHTUPOBAHHBIX  TEXHOJOTUYECKUX  MPOU3BOJCTBEHHBIX
orepaiuii u Jp.) — UX MOJEIUPOBAHUE OCYIIECTBIISETCS MOCPEACTBOM areHTHOTO
U IUCKPETHO-COOBITUIHOTO MOJIXO/IOB.

JlanHblii  BBIOOp OOYCJIOBJIEH, B TMEPBYIO OYepellb, HEOOXOAUMOCTHIO
o0ecrieyeHnss MPUEMIIEMON CKOPOCTH peaju3aluy MpOrpaMMHOTO 0OecTIeUeHHUs
ANY LOGIC.

Mapamerpsr BBP

Tak kak TOMOBOM pacyeT, ABISETCS NPUOIU3UTEIBHBIM U BBIPAOOTKH HE
3aal0TCA COrJIacHO macroptaM bBP cymecTByronmx JOKaJbHBIX NPOEKTOB —
HE0OX0oaMMO ompenenuTh 3HaueHus mnapamerpa JIHC mms pacdera kommdecTBa
BEEPOB KaMep, UCXOHsl M3 €€ JJIMHbl. B MMUTAMOHHOW MOJENH, MPU pacyere

00beMoB 100bun 3HaueHue JIHC ObL10 NpUHSTO paBHBIM 2.

ITapameTpsl pyasl
B cucreMe MMHUTAIMOHHOIO MOJEIMPOBAHMS ISl IPOBEICHUS PACUETOB HA
MOJIEJHN JOJKHBI OBITH YETKO OIMpPEAENICHbl CICAYIOIIUE 3HAUYEHUS Yy THUIIOB PYAbI
(o 3a00sM):
3HaueHue TMmpejesNia NPOYHOCTH HA pacTsDKeHHE ObUIo  B3SITO U3

npenocrasieHHbIX MaTepuanoB OO0 «Mucturytr T MTIPOHUKEJIb.
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Hnsa 3aboeB pyaHukoB Kommanuu  BBIMOAHEHO — pasfelieHHe 10
neTporpaduyeckoMy MPU3HAKY) HM 1O CBOAHBIM  3HAYEHUSIM  (U3UKO-
MEXaHUYECKUX CBOMCTB C IEJIBbI0  HCIOJNB30BAaHMA B  pacyerax IIo
npousBoguTenbHocTH W motpedbHoctn B CBY. B ckoOkax ykazaH mpezen
IIPOYHOCTH, HA PACTSDKEHUE MCIOJIb3YyEMBbId B pacyerax, B TOM YHUCIE

CpCI[HeBSBeHICHHBII‘/II JJI1 HCCKOJIBKHUX paBHOCTGﬁ MMpCaACTaBJICHHBIX B 3a0o0e.

Taouauna 4.5 — Ilpeaes npoyHocTu

Bunst pabot. [lerporpadudeckas xapakrepucTika pasHoctei. (B ckoOkax ykaszan npenen
NPOYHOCTH, HAa PACTsHKEHHE HCIOJIB3YEeMBIH B pacueTax)
Topro- Topno-noozomosumenvhole
Hanmenosa Dkennyamayuounas
KanumanvHble pabomel (napesHvle) u
HUE paszeeoka
- pabomel ouucmHule
by [Ipoxonka
IIpoxonaka Kpemnenue | Ilpoxonka | Kpemnenue u Kpennenue
OYHUCTHBIC
Ta66po- I'a66po- Bkpannenn | Bxpamnenna | Bkpannenn | Bxpamienna
K HOTepUTEL, TOJICPUTEL, ast pyna, g pyna, ast pyna, g pyna,
orosux (12) POTOBHK MenucTas MeJucTasl, MenucTas MenucTasi,
P (12) (10) porosuk (10) (10) porosuk (10)
I"'a66po- ['a66po- Boraras Boraras
HIC - JOJIEPUTHIL, Boraras pyza Boratas pyaa
poroBux (12) po(rfSHK pyna (6) poroBuk (9) pyna (6) poroBuk (9)
Koaddbumment pazpoixieHus VY nenbHbIN BeC (MIOTHOCTBD)

KoadduimenT paspeixiienus B pacyeTax ObUT IPUHST paBHbIM 1.5

VY nenvHblii BeC pyasl — 3,7 /M3

Pesxkum padoThl pyaHUKA
JIJ1s1 KOppEeKTHOTO pacueTa B MOJIENU IUKIIOB MPOU3BOJICTBEHHOTO IMpoIiecca
MOOBIYM  pynbl, HEOOXOJUMO OIpPEACIUTh TMapaMeTpbl pPAaCIHUCAHHUS PabOThHI
000py10BaHUS PYIHUKA.
PexxuM B3pbIBaHUS — OJIUH Pa3 B CYTKHU.
[Tpo10KUTETEHOCTD IUKJIA B3PBIBHBIX PAa0OT C YY4ETOM IMPOBETPUBAHUS — 3 Haca.
Jns  camMoxomHOTO OOOpPYAOBAaHWS WCIHOJB3YETCS TPUMEHSETCS CIeayrolee

pacniucanue (Tabnuna 4.6):
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Ta6auna 4.6 - TpexcMeHHBII peskuM

Pernament Hauano Konen
1 cmena 01:05 8:05

2 cMeHa 8:05 15.20
3 cMmeHa 18:05 01:05

Il.1aHoBbIC U aBAPpHITHBIE PEMOHTbI

IIpoBenenue mnaHoBbIX periaMeHTHeIX TO g IIJIM B uMMUTalMOHHOMN
MOJIEJIM pacCUMThIBaeTCA MO HapaboTke. [[ns pynHuka ObUIM HCTOIB30BaHBI
JlaHHbIC, B BHJC TaOJMIbI, TEPBBIA CTOJOEIl KOTOPHIH YKa3bIBa€T KOJUYECTBO
MOTOYACOB JI0 MPOBEACHHUS TUIAHOBOTO PErIAMEHTHOI'O OOCTY)KMBaHHS, a BTOPOM
CTOJIOCI] YKa3blBa€T HAa MPOJOKUTEIBHOCTh 3TOr0 OOCIYyKHMBAHUS B Yacax
(tTabmuma 4.8). Takum 00pa3oM, B UMHUTALIMOHHOW MO ObUIM 3a/J1aHbl BUILI U
IPOJOJKUTEIBHOCTh IUIAHOBBIX PabOT MO OOCHyX)uBaHHMIO TexHUKH a0 24000

yacoB HapaOoTku (Tabmwuibl 4.7, 4.8).

Ta6auna 4.7 — [Ipogo/ KN TEBHOCTD IJIAHOBBIX PA0OT MO 00C/IY’KMBAHUIO TEXHUKH

[Ipo1omKUTETFHOCTD KonugecTBo
paboTsI 000PYTOBAHHS 4acoB
B yacax
125 8,00
250 16,00
375 8,00
500 27,00
625 8,00
750 16,00
875 8,00
1000 38,00
1125 8,00
1250 16,00
1375 8,00
1500 27,00
1625 8,00
1750 16,00
1875 8,00
2000 269,09
24000

O0beM aBapuiHBIX PaOOT 3a7aBajicsl HA OCHOBE CTATUCTUYCCKHUX JAHHBIX 3a

MPOIIUIbIE IEPUO/IBL, U HE TIpeBbIIAET 15% OT mIaHoBbIX periiameHTHbIX TO.
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IIpocmoii 060pyoosanus 3a

IIpocmoii 0b6opyoosanus 3a 2015

THIT C10 Dupma npouszeodumerns Mapka C/1O M 0.601) ) ITHO (Ellipse) 200 Hneenm. NeCO | 2015 200, 6 uacax (IInanosvie 200, 6 yacax (Bnuennanoevie
Kpynuo Ellipse pabdomuy) pabomuy)

M Caterpillar, CIIIA R 1700 19737 PYT-R1700 -12 PK 2008 15449 757,18 400,02
M Caterpillar, CILIA R 1700 oY 19888 PVT-R1700 -14 PK 2008 15499 788,83 334,17
M Caterpillar, CILIA R 1700 oY 20330 PYT-R1700 -15 PK 2008 15520 1477,69 364,01
M Caterpillar, CIIIA R 1700 oY 20381 PYT-R1700 -16 PK 2008 15532 491,83 190,57
M Caterpillar, CIIIA R 1700 40630 PYT-R1700 -17 PK 2009 15778 188,21 84,39
M Caterpillar, CIIIA R 1700 1Y 42528 PYT-R1700 -18 PK 2010 16030 481,11 204,19
M Caterpillar, CILIA R 1700 oY 42593 PYT-R1700 -19 PK 2010 16113 1 040,99 346,21
nam Caterpillar, CLLIA R 1700 1Y 43096 PYT-R1700 -20 PK 2011 16120 695,45 226,65
M Caterpillar, CIIIA R 1700 1Y 45634 PVT-R1700 -21 PK 2011 16316 380,71 94,89
M Caterpillar, CIITA R 1700 0y 46535 PYT-R1700 -22 PK 2012 16618 511,76 194,74
M Caterpillar, CIITA R 1700 Oy 48363 PYT-R1700 -23 PK 2012 16620 287,36 94,74
nam Caterpillar, CLLIA R 1700 oY 50155 PYT-R1700 -24 PK 2013 17487 197,33 37,47
nam Caterpillar, CLLIA R 1700 oY 50156 PYT-R1700 -25 PK 2013 17488 180,97 52,53
M Caterpillar, CIIIA R 1700 1Y 50148 PVT-R1700 -26 PK 2013 17489 358,88 99,12
M Caterpillar, CIITA R 1700 1Y 53487 PYT-R1700 -27 PK 2015 18723 49,29 6,31

M Caterpillar, CIITA R 1700 1Y 53488 PYT-R1700 -28 PK 2015 18724 39,89 491

nam Caterpillar, CLLIA R 1700 oY 53489 PYT-R1700 -29 PK 2015 18725 70,84 9,36

nam Caterpillar, CLLIA R 1700 oY 53647 PYT-R1700 -30 PK 2015 18860 48,63 5,27

M Caterpillar, CIIIA R 1700 1Y 53648 PVT-R1700 -31 PK 2015 18861 6,25 0,75

M Caterpillar, CIIIA R 1700 1Y 53649 PVT-R1700 -32 PK 2015 18862 47,69 7,11

nam Caterpillar, CLLIA R 1700 1Y 54275 PVT-R1700 -33 PK #H/J 18913 #H/J #H/]
nam Sandvik, OunsHANS Sandvik LH514 1Y 52377 PYT-LH514 -8 PC 2014 18012 477,87 97,73
nam Sandvik, OunstHANS Sandvik LH514 1Y 45958 PYT-LH514 -2 PC 2012 16468 1454,49 354,01
M Sandvik, ®uaIAHIIS Sandvik LH514 1Y 49589 PVT-LH514 -5 PC 2012 17109 1 680,56 472,74
M Sandvik, OuaIAHIMIS Sandvik LH514 1Y 49660 PYT-LH514 -6 PC 2013 17404 439,15 136,75
nam Sandvik, OunnsHANS Sandvik LH514 1Y 52992 PVT-LH514 -9 PC 2015 18384 75,26 12,94
M Sandvik, ®unsHIAS Sandvik LH514 1Y 54148 PYT-LH514 -10 PC 2015 18868 87,47 13,03
nam Sandvik, ®uHIsIHAMA Sandvik LH410 49699 PYT-LH410 -7 PC 2013 17406 1528,35 490,05
IAC Atlas Copco, IlIBerust MT-436B 19670 PYT-MT436 -1 PK 2008 15762 577,22 321,28
AC Caterpillar, CITA AD-30 45733 PYT-AD30 -1 PK 2011 40172 255,25 83,15
CBY crpen Atlas Copco, IlIBemus Boomer L2D-1838 42355 PYT-L2D -7 PC 2010 16028 1176,82 272,38
CBY crpen Atlas Copco, IlIsemus Boomer L2D-1838 46965 PYT-L2D -8 PC 2012 16603 746,13 308,49
CBY crpen Atlas Copco, I1IBenus Boomer L2D-1838 50674 PYT-L2D -9 PK 2013 17439 603,19 179,81
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THIT CITO Mo oGop. ) IIpocmoii 060pyoosanus 3a IIpocmoii 0b6opyoosanus 3a 2015
Kpynio Dupma npouszeodumerns Mapka C/1O Ellipse ITHO (Ellipse) 200 Hneenm. NeCO | 2015 200, 6 uacax (IInanosvie 200, 6 yacax (Bnuennanoevie
pabdomuy) pabomuy)
CBY ctpen Atlas Copco, HIBemus Boomer L2C-1838 19529 PVT-L2C -5 PK 2008 15433 2538,98 1064,92
CBY crpen Atlas Copco, IlIBenus BOOMER M2D 6763 PVT-M2D -1 PC 2007 15045 893,95 378,65
CBY crpen Atlas Copco, IlIBenus BOOMER M2D 6762 PYT-M2D -2 PK 2007 15046 1139,93 657,47
CBY crtpen Atlas Copco, IlIBenus BOOMER M2D (5,0 m) 49732 PYT-M2D -3 PK 2013 17428 1 026,52 288,88
CBY ctpen Atlas Copco, lIBenus BOOMER M2D 50116 PYT-M2D -4 PK 2013 17393 1570,55 386,75
CBY ctpen Atlas Copco, lIBenus BOOMER M2D 50117 PYT-M2D -5 PK 2013 17395 719,89 234,81
CBY crpen Atlas Copco, IlIBenus BOOMER M2D 50316 PYT-M2D -6 PK 2013 17440 944,14 206,66
CBY crpen Sandvik, ®uanstHIMSL Minimatik Axera D07-262 19738 PYT-M07260-9 PK 2008 15451 3641,74 1534,96
CBY crpen Sandvik, @unisHIUS Sandvik DD420-60 26707 PYT-D42060-10 PK 2009 15760 4792,60 1813,60
CBY crpen Sandvik, ®uaIAHAIA Sandvik DD420-60 26849 PYT-D42060-11 PK 2009 15761 1367,76 426,14
CBY ctpen Sandvik, ®uaIAHAIS Sandvik DD420-60 28260 PYT-D42060-12 PC 2009 15772 457,66 211,24
CBY crpen Sandvik, ®uansHIMSL Sandvik DD420-60 41507 PYT-D42060-14 PK 2010 15915 938,97 346,83
CBY crpen Sandvik, ®unnsHaus Sandvik DD420-60 43849 PYT-D42060-15 PK 2011 16119 1214,89 374,61
CBY crpen Sandvik, ®uaIHINSL Sandvik DD420-60 44228 PVT-D42060-16 PC 2011 16141 781,86 157,04
CBY crpen Sandvik, ®uaIIHINSL Sandvik DD420-60 46324 PVT-D42060-17 PK 2012 16583 643,20 202,60
CBY crpen Sandvik, ®uaIAHAIA Sandvik DD420-60 47783 PYT-D42060-18 PK 2012 16965 799,66 238,24
CBY crpen Sandvik, ®uHsHIMS Sandvik DD420-60 48583 PYT-D42060-19 PC 2012 16617 874,25 236,05
CBY crpen Sandvik, ®uansHIMSL Sandvik DD421-60 49334 PYT-D42061-20 PK 2012 17041 1 236,99 364,11
CBY crpen Sandvik, OuaIAHIMIS Sandvik DD421-60 50533 PYT-D42061-21 PK 2013 17484 616,37 201,23
CBY crpen Sandvik, ®uaIAHAMIS Sandvik DD421-60 50534 PYT-D42061-22 PK 2013 17486 775,79 229,01
CBY crpen Sandvik, ®unnsHMS Sandvik DD421-60 52996 PYT-D42061-23 PK 2015 18383 481,88 75,52
CBY Beepu Atlas Copco, IlIBemus SIMBA-H1254 6757 PYT-SIMBA -6 PK 2007 15036 1843,52 850,88
CBY BeepH Sandvik, ®uansHIMSA Sandvik DL 420-10 41525 PYT-D42010-3 PK 2010 15916 894,05 341,75
CBY Beepn Sandvik, OuaITHINASL Sandvik DL 430-7 47856 PVT-DL4307-4 PK 2012 16614 1440,96 449,94
CBY BeepH Sandvik, OuaIAHIMIS Sandvik DL 420-10 49019 PYT-DL4207-5 PK 2012 17040 861,31 280,69
CBY BeepH Sandvik, ®uanstHIMSL Sandvik DL 421-15 52004 PYT-DL4215-6 PK 2014 18370 654,50 153,10

Tab6anna 4.8 — IIpocTou 06opynoBanus
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Y4er apyrux norepbr BpeMeHu
B Mozenn yuuTheIBaiock BpeMsi Ha MexcMeHHbIe nepepriBel 1 ETO.

ETO — 25 MuHyT B Hauajie CMEHbI, 25 MUHYT B KOHIIE CMEHBI.

PABOTA CBY
@opmynbsl I8 pacueta Obuim  ucnoib3oBaHsl OO0  «MHCTHUTYT
[MITPOHUKEJIb», pa3paboTanHbile B pe3yabTaTe BBIIOJHEHUS PaOOTHI
«Metoauka pacy€ra JIIMHBI JOCTABKA PYJHOM Macchl, IPOU3BOJUTEIHLHOCTH
CaMOXOJHOT0 000pynOBaHUs U MOTPeOHOCTU B HEM pyIHUKOB [TAO «I'MK»».
Jist onpenenenuss yucToi ckopoctu Oypenus mmypoB CBY B aiaropurme
METOJMKU PUMEHseTcs (hopmyna:

361,73'6X12)(—0,057'O'palCT )'W
v =
LLIl'I_6yp T[/4.d§lHIKKp

, M/MHH (4.1)

TJIC: Opacr — HPEIIET TIPOYHOCTH Ha pacTsukenue, MIla.
W — moumHocTh ynapauka CBhY, kBT;
d,fm- TAAMETP IIIypa, MM;

Ky, — K03@dunment Ha OypeHue B KpoBIIIO U OOKa,

Kp
Jyist OypeHus CKBayKUH:

v _ 500'eXp(—0,077'0pacT)'W'
wr_6yp /4 d2y

. M/MUH (4.2)

7€ Opacr — NPEIICT IPOYHOCTH Ha pacTsukeHue, MITa.
W — momHocTh ynapauka ChY, kBT;

d2,- IMAMETpP CKBAKHHBI, MM;

bypenue wnypos

Bpewmst OypeHust 0JHOr0 IIIypa COCTABUT:
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llIll'I
tmn = + t336+tMaH (43)

Veyp

rae: ly,,- CpenHeB3BelleHHas Mo macnopTy Oypenus (macmopty BBP wm
KpeIuieHus1) rimyOrHa mmypa, M;

t..s — BpeMsa Ha 3a0ypuBaHHe, MHUH (MPUHUMAETCS HAa OCHOBAHUHM HOPM
BBIPAOOTKH JJIs1 KATETOPUH TTOPO/T IO OYPUMOCTH);

tyan - BpPEMS Ha MaHUNYSIMM MW TOpUIenuBaHue (IpUHUMAETCsS B
COOTBETCTBUH C HOPMaMU BbIPaOOTKH);

Vyn_6yp - YMCTast CKOPOCTh OyPEHUsI IIITYpa, M/MHUH,

KomngecTBo Hp06ypeHHBIX IIITYPOB HA OAWH MAHUITYJIATOP COCTABUT:

Nmnl — TOl'Ie]J_CM (4.4)

tHJl'[

rae: Topep cm - ONepatuBHOe Bpems it CBY (HOpMBbI BHIPAOOTKH), PasanyHO
JUISL TIPOJIOJKUTENIBHOCTH CMEHBI M ydacTka pyaHuka. Onpenensercs Kak Bpems
YUCTOro OypeHus C Y4YeTOM BpeMEHH Ha 3a0ypuBaHUE, MAHUMYJSIUA |
MpUIICIMBaHUE.

JIJ1s1 CKBaXKMHBI ONIPEICIIEHHOM TITyOUHBI BpeMsi OypeHUsl COCTaBUT:

Lexs
bexg = —— — tlyp t (tHap + tpa36) X NH.IT + tvan (45)

VeypX M2

rae: .- CpeaHeB3BelieHHas no macnopty oypenus (macnopty bBP) riyouna
CKBQ)KWHBI, M;

tyap — BPEMsA HA HapaimMBaHue OypOBOrO CTaBa, MHH. (IPUHMMAETCS B
COOTBETCTBHH C HOPMaMU BbIPAOOTKH);

t.as — BpeMsa Ha 3a0ypuBaHHe, MHUH (MPUHUMAETCS HAa OCHOBAHUHM HOPM
BBIPAOOTKM MJIsi KaTeropuu mopoj mo Oypumoctu, Ha mpeanpustusx ['MK HH
KaTeropusi MOPOJl MPUHUMAETCS PAaBHBIM KO3(PMUIIUEHTY KPETIOCTH);

tpass — BPEMsI Ha pa30op OypoBOro cTaBa, MUH. (IPUHUMAETCSA B COOTBETCTBUU

C HOpMaMH BBIPaOOTKH);
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tyay - BpeMsS Ha MaHUNYJISALUUM U TpULEIUBaHUE (MPUHUMAETCS B
COOTBETCTBHH C HOPMaMU BBIPAOOTKH);

lCKB

Ny — KOIMYECTBO IITAHT HA CKBAXUHY, N, = (okpyriseTcs B OONBIIYIO

l]_UT

CTOPOHY JIO LI€JIOT0 YUCTIA);
l,,x — ITMHA OJTHOM IITAHTH, KaK mpaBwio [, .=1,5m.

KonnuectBo npoOypennsix ckBaxxud CBY cocraBur:

Tone CM
NCKB = ——— (46)

tCKB

rae: Topep cm - ONepatuBHOe Bpems it CBY (HOpMbI BRIPAOOTKH), PasanyHO

JUISL TIPOJIOJKUTENFHOCTA CMEHBI M ydacTKa pyaHuka. OmpenensieTcss Kak BpeMs
YUCTOro OypeHuss ¢ Y4YeTOM BpEMEHM Ha 3a0ypuBaHUE, MaHUNYJSLIUU U
NpulleTMBaHue, pa300pKy U COOPKY CTaBa.

B umuTannoHHyo Moieiab ObLIIM BKIIFOUEHBI CIIEAYIONIME JaHHBIE JIJIsl pacuera
napameTpoB padbotel CBY (Tabnuia 4.9).

Tabauua 4.9 — lannblie 14 pacyera napameTpos padorsl CBY

[ Properties =2

CBY wnypsbi Atlas Copco Boomer L2 C - Tun camoxoaHOoH BypoBoid yCTaHOBKM

OCHOBHBEICS Hazsanwme CBY wnypel Atlas Copco Boomer L2 C
CocTas WHTEPBan MeXAy SaAepoKKaAMM ABMIEHMA, MiH O 20.0 30.0
P

SraasT AAmMTensHOCTE 3a4epPXKK ABMMKEHWA, MMH 10.0 20.0 30.0

AArMTensHOCTE BCTRPEYHOro pasbesaa, MUMH 10.0

CROpPOCTE NeEPeSABVIKEHMA, KM/ 8.0
Twvn BypeHwA fropumsonTanbHoe .t
MowHoCcTs yaapHuwka, KBT 18.0

KoaddrumeHT Ha SypeHMe B KPOBAD WM 6oka 1.185

BEpemAa Ha sabSyprBaHuve, MKWH .5
Bpema Ha mMaHM Ny naMe, MeH 1.0
KoaddrumeHT COBMEecCTHOW pasoTbl 1.66

Bpema Ha BCnomoratefNobHble onepawmm, mmH 0.0
MakcrmaneHanA rMySuHa SypeHrA, M 3.9

KosddrumeHT CHHMMXEeHMA CKOPOCTK BypeHMAa .85

AdnavHa WwTaHrm, 1.5

BpemAa HapalwWBaHKMA cTasa, MKMH .45

Bperma pasbopa crasa, MuUH 0o.6l12
MMapamerpsr BIIT

B pacuete umuTaiimonHoi Mojenu yuutbiBaerca padora BIIT ropuzonta, u3

pacuera:
KomuuecTBo cocraBos: 17.

CpennHee KOJIMYECTBO BaroHoB B nmaptuu: 10.
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3KCHepHMeHTbl HA MMUTAIHOHHON MOJeI!

I'panuunble yci1oBus
[Tepuox moaenupoBaHUs — KAUICHAAPHBIN TOJI.

Tab6auna 4.10 - CoctaB JKcnepuMeHTOB

HaumenoBanue
Ne Kpartkoe onucanue sxcriepuMeHTa
9KCIEpUMEHTA
1 | ba3oBslii - 22 TIIM 1 IAC
[Tnoxoe cocTosiHue Tpacchl | ba3oBblif SKCIEPUMEHT CO 3HAUUTENHHO
2 | IBWKEHUS YXYJIIEHHBIM Kau€CTBOM TPACCHI IBUKEHUSI
Xopoliiee COCTOSIHUE bazoBblii SKCIEPUMEHT CO 3HAUYUTEIBHO
3 | Tpacchl ABMKEHHUS yIy4lIEHHBIM KaueCTBOM JIOPOTH
4 | 21 I1IJIM B pabote B pa6ote 21 [1JIM u 1 ITAC
5 | 20 ITIM B paGote B pa6ote 20 I[1]IM u 1 IITIAC
MeHbpmnii (paKkTHYeCKHi BazoBwlii ¢ Harpy3koit Ha koBi Caterpillar R-
6 | oObeM KoBIIA 1700 G ne 6onee 7 T.
7 | 1—5 BeepoB 3a UK Bapuanust BeepoB 3a CTaJIui0 B3pHIBA
DKCNEPUMEHT MOKA3aHHBIM Ha JEMOHCTPALUU
8 | Baszoserii Ckanucras Mozenu 1o maxte CkanucTas
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4.3. BbiiB/IeHHE «Y3KHX MeCT»

0o0opyaoBaHus

Pe3y.]'leaTbI IKCIICPUMEHTOB

DKCIIEPUMEHT — BA30BBI

JAOPOKHO-TPAHCIHIOPTHBLIX II0TOKOB M ONTHMM3AllMA HHapKka CcaMOXOIAHOIo

[Ipu nmporoHe UMUTAIMOHHOM Mosienu pyaHuKa «KoMmcomonbekuit» 1. «KoMcoMoubeKkasi» Ha IaHaxX ObUIM TOJTYYEHBI CIEIYIOUINE PE3YIbTaTHI.

Taoauna 4.11 — JIoob1ua

IlnanoBbIi 00BHEM
pa3pbIXJIeHHbIi, [M3]

ILnanoBasi macca, [T]

PacuerHblil 00bEM
pa3pbIxJyieHHbIi, [M3]

PacueTrnas macca, [1]

1673 313,8 4127 507,3 1584 420,0 3908 236,1
Tabauna 4.12 - Crarucruka asuxkenust C1O
[TpoGer c Yucito 1UKIOB 0O0BeM o
Haumenosanue CJ1O, Homep Ellipse Ufzeaar G5 TPY30M, MOTPY3KHK/pa3rp | TepeBe3eHHON Cipaugsti 2t
rpy3a, [KMm] KOBIIA, [T]

[km] Y3KH pynbl, [M3]
ITJIM 14T Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 10 106,00 5152,00 10 506,00 46 407,00 10,90
ITJIM 14T Caterpillar R-1700 G (20330 [-15PK]) 16 570,00 7 977,00 17 021,00 75 528,00 10,95
ITJIM 14t Caterpillar R-1700 G (20381 [-16PK]) 17 203,00 7 490,00 15 104,00 66 915,00 10,93
ITJIM 14t Caterpillar R-1700 G (40630 [-17PK]) 15 274,00 8 528,00 17 945,00 79 487,00 10,93
ITJIM 14T Caterpillar R-1700 G (42528 [-18PK]) 16 640,00 7 958,00 14 393,00 63 496,00 10,88
I1JIM 14t Caterpillar R-1700 G (42593 [-19PK]) 16 310,00 7721,00 16 420,00 72 788,00 10,93
ITJIM 14t Caterpillar R-1700 G (43096 [-20PK]) 15 896,00 8 073,00 16 911,00 74 947,00 10,93
I1JIM 14t Caterpillar R-1700 G (45634 [-21PK]) 15 497,00 8 560,00 16 361,00 72 223,00 10,89
ITJIM 14t Caterpillar R-1700 G (46535 [-22PK]) 10 961,00 5 786,00 13 014,00 57 746,00 10,95
ITJIM 14t Caterpillar R-1700 G (48363 [-23PK]) 11 687,00 6 498,00 13 381,00 59 031,00 10,88
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[TpoGer ¢ | Ywmcno nUKIOB O6bem .
HaunmenoBanune CJ10, Homep Ellipse Dipziogr e rpy30M, | MOTPY3KH/pasrp | MepeBe3eHHOM D550
rpysa, [Km] KOBIIIA, [T]
[KkMm] Y3KH pyasl, [M3]
ITJIM 14T Caterpillar R-1700 G (50155 [-24PK]) 11 419,00 6 565,00 15 725,00 69 781,00 10,95
1AM 14t Caterpillar R-1700 G (50156 [-25PK]) 13 999,00 7 794,00 16 175,00 71 588,00 10,92
ITJIM 14T Caterpillar R-1700 G (50148 [-26PK]) 11 607,00 6 836,00 14 042,00 62 113,00 10,91
ITAM 14t Caterpillar R-1700 G (53487 [-27PK]) 13 767,00 7 733,00 15 776,00 69 621,00 10,89
ITAM 14t Caterpillar R-1700 G (53488 [-28PK]) 13 339,00 7 091,00 16 758,00 74 231,00 10,93
ITJIM 14T Caterpillar R-1700 G (53489 [-29PK]) 13 199,00 7 267,00 17 015,00 75 350,00 10,92
1AM 14t Caterpillar R-1700 G (53647 [-30PK]) 14 214,00 7 516,00 17 040,00 75 224,00 10,89
ITJIM 14T Caterpillar R-1700 G (53648 [-31PK]) 11 885,00 6 141,00 13 638,00 60 322,00 10,91
1AM 14t Caterpillar R-1700 G (53649 [-32PK]) 11 198,00 7 590,00 16 730,00 74 233,00 10,94
ITJIM 14T Caterpillar R-1700 G (54275 [-33PK]) 11 730,00 7 930,00 19 537,00 86 581,00 10,93
ITJIM 14T Caterpillar R-1700 G (54969 [-34PK]) 13 331,00 9 279,00 22 052,00 97 900,00 10,95
1AM 14t Caterpillar R-1700 G (54970 [-35PK]) 13 241,00 9 890,00 22 356,00 98 896,00 10,91
MT436 ([-1PK]) 1 495,00 1 495,00 1 927,00 22 172,00 28,38
Tab6auna 4.13 - IlponyxkrtuBHoe Bpems padorsr IIIM
Bpewms Bpewms Bpewms Bpems | CymmapHoe 3arparsl Ha
Haumenosanne CJ10, Homep Ellipse JIBHOKEHUS C JIBHOKEHUS MOTPY3K | pasrpysk BpeMsI HKCILTYaTaIlHIo,
rpy3om, [4] | Ge3 rpysa, [4] u, [4] u, [4] paboTsl, [4] [py6.]
ITJIM 14 Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 766,32 1 486,87 171,55 105,62 2 530,37 16 113 370,86
[TJIM 14T Caterpillar R-1700 G (20330 [-15PK]) 1179,50 2 425,89 279,74 184,94 4 070,07 25918 165,06
I1JIM 14T Caterpillar R-1700 G (20381 [-16PK]) 1 113,06 252121 247,75 155,77 4 037,79 25712 606,34
[TJIM 14T Caterpillar R-1700 G (40630 [-17PK]) 1 265,13 2 242,51 294,29 194,04 3 995,97 25 446 297,00
[TJIM 14T Caterpillar R-1700 G (42528 [-18PK]) 1182,31 244124 234,74 143,35 4 001,64 25 482 403,50
ITIJIM 14T Caterpillar R-1700 G (42593 [-19PK]) 1 145,86 2 397,10 269,75 174,93 3 987,63 25 393 187,96
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Bpewms Bpewms Bpewms Bpems | Cymmaphoe 3arpatTsl Ha
Haumenosanue CJ1O, Homep Ellipse JIBUKEHUS C JBUKECHUS IOTPY3K | pa3rpysk BpeMs 9KCILIyaTaluIo,
rpy3om, [4] | Ge3 rpysa, [4] u, [4] u, [4] paboTsl, [4] [py6.]

[1JIM 14t Caterpillar R-1700 G (43096 [-20PK]) 1200,15 2 338,58 277,21 171,39 3987,33 25 391 277,57
ITAM 14t Caterpillar R-1700 G (45634 [-21PK]) 1270,22 2277,34 267,02 168,95 3 983,53 25 367 079,20
[1JIM 14t Caterpillar R-1700 G (46535 [-22PK]) 875,64 1 608,20 213,88 133,26 2 830,98 18 027 652,33
ITAM 14t Caterpillar R-1700 G (48363 [-23PK]) 963,52 1720,42 218,31 139,76 3042,01 19 371 489,26
[1JIM 14t Caterpillar R-1700 G (50155 [-24PK]) 972,71 1 681,87 258,21 168,90 3081,70 19 624 234,78
[1JIM 14t Caterpillar R-1700 G (50156 [-25PK]) 1 156,48 2 059,23 265,97 169,17 3 650,85 23 248 576,29
1AM 14t Caterpillar R-1700 G (50148 [-26PK]) 1 016,02 1 706,63 229,67 142,27 3094,59 19 706 318,17
[1JIM 14t Caterpillar R-1700 G (53487 [-27PK]) 1 149,24 2 026,94 257,90 168,71 3602,79 22 942 530,69
MM 14t Caterpillar R-1700 G (53488 [-28PK]) 1 054,43 1 966,93 274,94 186,18 3482,48 22176 397,82
[1JIM 14t Caterpillar R-1700 G (53489 [-29PK]) 1 075,84 1934,19 279,31 176,21 3 465,55 22 068 587,74
1AM 14t Caterpillar R-1700 G (53647 [-30PK]) 1113,27 2 086,16 278,80 179,05 3657,28 23 289 522,47
1AM 14t Caterpillar R-1700 G (53648 [-31PK]) 911,79 1754,98 223,30 154,75 3 044,82 19 389 383,31
[1JIM 14t Caterpillar R-1700 G (53649 [-32PK]) 1122,99 1 653,60 275,08 183,02 3234,70 20598 537,25
ITAM 14t Caterpillar R-1700 G (54275 [-33PK]) 1173,79 1735,68 320,33 208,28 3438,08 21 893 659,06
I1JIM 14t Caterpillar R-1700 G (54969 [-34PK]) 1373,37 1 966,02 362,62 233,83 3 935,83 25 063 326,08
ITIM 14t Caterpillar R-1700 G (54970 [-35PK]) 1 463,05 1 948,98 366,60 226,20 4 004,83 25502 717,39
MT436 ([-1PK]) 191,58 189,68 1 398,80 36,95 1817,02 12192 912,84
UTOro 509 920 232,99
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Ta6aunna 4.14 - HenpogykrusHoe Bpemsi padors! I11M

He Bpewms o Oxumanue ABapuit o
Haumenosanwue [1]IM, Homep | pabotaer O0KUJAHUS 6>KmaHHe - HET HbIC Permament PRIIETHC
. €3 3a/1ad, ETO 1, [4] ETO 2, [4] pasbesa,
Ellipse B3peiBHBIE |  pasrpy3ku B [a] ¢bponTa CUTyaIu TO, [u] []
paboTel [4] | pymocmyck, [4] pabor[4] u, [4]

I1IM 14T Caterpillar R-1700 500,50 11,62 50,47 12,67 318,50 78,00 227,50 593,36 | 62,60
G (19888 [-14PK] yuura 1.07)
I1JIM 14T Caterpillar R-1700 1 006,50 14,47 207,65 12,67 640,50 156,00 457,50 2127,13 | 81,95
G (20330 [-15PK])
I1JIM 14T Caterpillar R-1700 1 006,50 15,25 239,16 12,67 640,50 156,00 457,50 2127,13 | 90,91
G (20381 [-16PK])
I1IM 14T Caterpillar R-1700 1 003,75 19,46 281,44 12,67 639,33 156,00 456,67 2127,13 | 89,52
G (40630 [-17PK])
I1JIM 14T Caterpillar R-1700 1 006,50 15,97 274,58 12,67 640,50 156,00 457,50 2127,13 | 93,00
G (42528 [-18PK])
ITJIM 14T Caterpillar R-1700 929,50 14,90 465,51 12,67 592,67 143,00 423,75 2127,13 | 93,76
G (42593 [-19PK])
ITJIM 14T Caterpillar R-1700 913,00 18,93 497,55 12,67 582,17 143,00 416,25 2127,13 | 97,91
G (43096 [-20PK])
ITJIM 14T Caterpillar R-1700 913,00 18,39 1 005,62 12,67 580,42 143,00 415,00 809,06 | 92,84
G (45634 [-21PK])
ITJIM 14T Caterpillar R-1700 1 006,50 11,52 1723,96 12,67 640,50 156,00 457,50 1852,87 | 79,32
G (46535 [-22PK])
ITJIM 14T Caterpillar R-1700 1 006,50 13,06 1320,11 12,67 640,50 156,00 457,50 204415 | 72,52
G (48363 [-23PK])
ITIIM 14T Caterpillar R-1700 1 006,50 14,24 1765,49 12,67 640,50 156,00 457,50 1557,90 | 71,81
G (50155 [-24PK])
ITJIM 14t Caterpillar R-1700 1 006,50 15,89 1 909,49 12,67 640,50 156,00 457,50 843,11 86,10
G (50156 [-25PK])
ITJIM 14t Caterpillar R-1700 1 006,50 16,66 1716,18 12,67 640,50 156,00 457,50 1591,90 | 73,59
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He Bpewms Oxuganue ABapmuit
Haumenosanwue [1/IM, Homep | pabotaer OXKHUIaHUS gmnnaﬁne - HET HBIE Permament Oxcupatie
. €3 3a1a4, ETO 1, [4] ETO 2, [4] pasbesna,
Ellipse B3peiBHBIE |  pa3rpy3ku B [a] ¢ponTa CUTyaIu TO, [4] []
paboTsl [4] | pymociyck, [4] pabor|[4] u, [4]

G (50148 [-26PK])
I1IM 14T Caterpillar R-1700 1 006,50 18,54 914,34 12,67 640,50 156,00 457,50 1 883,66 | 88,54
G (53487 [-27PK])
ITIIM 14T Caterpillar R-1700 1 006,50 18,09 2 055,93 12,67 640,50 156,00 457,50 862,83 88,07
G (53488 [-28PK])
I1IM 14T Caterpillar R-1700 1 006,50 16,05 2074,90 12,67 640,50 156,00 457,50 862,83 71,30
G (53489 [-29PK])
I1JIM 14T Caterpillar R-1700 1 006,50 16,55 2 021,24 12,67 640,50 156,00 457,50 724,26 79,52
G (53647 [-30PK])
ITJIM 14T Caterpillar R-1700 1 006,50 14,83 1708,25 12,67 640,50 156,00 457,50 1651,43 | 78,75
G (53648 [-31PK])
ITJIM 14T Caterpillar R-1700 1 006,50 12,79 240491 12,67 213,50 156,00 | - 1651,43 | 76,65
G (53649 [-32PK])
ITJIM 14T Caterpillar R-1700 1 006,50 16,12 2 174,20 12,67 213,50 156,00 | - 167543 | 84,44
G (54275 [-33PK])
ITJIM 14T Caterpillar R-1700 1 006,50 18,01 1783,39 12,67 213,50 156,00 | - 1566,61 | 90,03
G (54969 [-34PK])
ITJIM 14T Caterpillar R-1700 1 006,50 18,65 1713,75 12,67 213,50 156,00 | - 1566,61 | 87,04
G (54970 [-35PK])
MT436 ([-1PK]) - 1,94 6 952,37 12,67 - - - - 7,47
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Tadauuna 4.15 - CtatucTuka padoThl 0TKATOYHBIX TOPU30HTOB

[Toezna KonnuecTBo BaroHoB B naptuu KonuuecTBo pelico O06beMm nepeBe3eHHOM py/ibl, [M3]
K14M Nel 10 1419 138438
K14M Ne2 10 287 27625
K14M Ne3 10 10 405
K14M Ne4 10 0 0,00
K14M Ne5 10 0 0,00
K14M Ne6 10 0 0,00
K14M Ne7 10 0 0,00
K14M Ne8 10 0 0,00
K14M Ne9 10 12 471
K14M Nel0O 10 171 17039
K14M Nel 1 10 780 71007
K14M Nel2 10 2191 210829
K14M Nel3 10 2887 267014
K14M Nel4 10 1684 178435
K14M Nel5 10 1445 159715
K14M Nel6 10 2091 233955
K14M Nel7 10 2885 279050
K14M Nel 10 1419 138438
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JlaHHbBIE OCTaNbHBIX UMUTAIIMOHHBIX SKCIIEPUMEHTOB MPUBEIEHBI B TaOIUIIAX
4.16-4.49 Ilpunoxenus.

B pesynpraTre - mpoBeOEHUS ~ MMUTALMOHHBIX  DKCHEPUMEHTOB IO
MOJICJIMPOBAHUIO TJIaHA PA3BUTUSA TOPHBIX paboT Ha maxTe «Ckamucras» ObLIO
YCTaHOBJIEHO, YTO:

OJIHUM U3 Y3KHX MeCT siBisieTcsl napameTrp «KonnuecTBo BeepoB 3a cTaiguio
B3pbIBa» KOTOPBII ONpeAeNseT CpeHee KOJINYECTBO BEEPOB, B3PHIBAEMBIX 32 OJIUH
pas.

[Ipu npoBeneHUN IKCIIEPUMEHTOB Ha psJe 3HaYeHUM 3Toro mapamerpa (ot 1

710 7) ObLIM YCTAHOBIICHBI CIEAYIONIUE 3aBUCUMOCTH (pucyHku 4.3, 4.4, 4.5):

3aBMmocTb Npobera oT KoNMuecTea Beepos B CTagum
B3pbiBa

Sandvik LH514 #2

PF Sandvik LH514 #5

= Sandvik LH514 #_
= Sandvik LH514 #9
Sandvik LH514 #6
P 3 4 5 Sandvik LH514 #10

Konunyectso Beepos B cTaguu B3pbIBa, WIT Sandvik LH 410 Ne4

Pl/lcyHOK 4.3 - 3aBuCcHMOCTD npoﬁera 0T KOJIU4Y€CTBA BECPOB B CTA/IUM B3pbIBa

O6bem A06bIYM, B 3aBUCUMOCTU OT
KonaunuyectBa obypuBaembix/B3pbiBaeMblX
Beepos

1800000
1600000
1400000

1200000
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1000000
® Pan2 1422000 1602000 1638000 1674000 1746000

Puc.4.4 — 3aBucumocTh 00beMa 100bIYH OT KOJIUYECTBA BeepoB
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3aBUCMMOCTb A06bluM OT KOIMYECTBa
BeepoB 3a CTaguio B3pbiBa

1 800 000,00
1750 000,00
1700 000,00
1 650 000,00
1 600 000,00
1 550 000,00
1 500 000,00
1450 000,00
1400 000,00
1350 000,00
1300 000,00

]
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Z
]
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g

P 3 4

5

6

Konuuyectso BeepoB 3a 0aHY cTaguio B3pbiBa

PucyHok 4.5 - 3aBucHUMOCTH 00beMa J00BIYN OT KOJINYECTBA B3PbIBa€MbIX BE€pPOB

Ta6auna 4.50 — 3Havyenune 100bI1YM B 3aBUCHMOCTH OT KOJHYeCTBA BeepoB

Ta6auna 4.51 - Cognas cratuctuka [Ipoder/Kos-Bo BeepoB

No JloObIua, TOHHBI

1 Beep 1437 962,72
2 Beepa 1514 739,90
3 Beepa 1716 743,98
4 Beepa 1754 588,67
5 Beepos 1746 010,81
6 BeepoB 1762 514,03
7 Beepos 1764 829,00

[Ipober 6e3 rpysa - [1IIM u IAC

5
1 Beep 2 Beepa | 3 Beepa | 4 Beepa | Beepos

Sandvik LH514 #2 5347 6989 7468 7819 9570
Sandvik LH514 #5 7072 8937 9416 10402 10632
Sandvik LH514 # 8472 10696 10587 11935 11940
Sandvik LH514 #9 8874 10053 10306 11081 10995
Sandvik LH514 #6 6102 6520 5917 6546 6202
Sandvik LH514

#10 7579 8411 8590 8202 7858
Sandvik LH 410

Ne4 4765 4531 3936 3755 3894
Sandvik LH514 #8 7006 6460 6461 6275 5671
Sandvik LH 410

Ne7 4143 2731 2823 2923 2687
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TH 540 Nel 4300 4593 4564 4815 5111
TH 540 N2 3616 5362 5698 4787 5214
[TpoGer ¢ rpyzom

Sandvik LH514 #2 3838 5308 5915 6196 7787
Sandvik LH514 #5 5190 7113 7397 8397 8773
Sandvik LH514 # 6787 8744 8937 9966 9885
Sandvik LH514 #9 6930 8156 8384 9120 8842
Sandvik LH514 #6 4790 5324 4634 5261 5067
Sandvik LH514

#10 5971 6812 6929 6573 6383
Sandvik LH 410

No4 3717 3629 3093 2997 3094
Sandvik LH514 #8 5565 5186 5210 5074 4591
Sandvik LH 410

N7 3276 2173 2279 2287 2099
TH 540 Nel 2977 3261 3333 3565 3770
TH 540 N2 2471 3727 3876 3373 3563

KonmaecTBO TUKIIOB 3arpy3Ku/pasrpy3Ku

Sandvik LH514 #2 14752 20557 21584 22066 27283
Sandvik LH514 #5 18034 24186 25756 28194 27100
Sandvik LH514 # 20937 26162 25369 29358 31019
Sandvik LH514 #9 20638 23682 24250 27398 26815
Sandvik LH514 #6 14027 14743 14194 15231 14943
Sandvik LH514

#10 17343 19244 20085 18402 18170
Sandvik LH 410

Neq 10607 10634 9948 8838 8757
Sandvik LH514 #8 15415 14549 14489 13705 12587
Sandvik LH 410

Ne7 9156 6062 6443 6263 6008
TH 540 Nel 10042 10551 11248 11479 12255
TH 540 Ne2 7863 12667 12589 11072 12264

N3 noka3zaHHBIX BBIIIE 3aBUCUMOCTEM, BUIHO, YTO B TOM CJIy4ae €CJIU Ha

IMPOU3BOACTBC CPCAHCC 3HAUCHHC IIapaMCTpa «KomuuectBo BCCPOB B CTAaIHUH

B3pbIBa» OyneT MeHblmie 4, TO  CYIIECTBYIOT

IMPOU3BOACTBCHHOIO ILJIaAHA.

Pa6ora HHlaxTHBIX caMOCBAJIOB

pHUCKH

HCBBIITOJIHCHU A

HpI/I MOJCIHUPOBAHNHN SKCIICPUMCHTA «KaK €CTb», IIaXTHBIC aBTOCAMOCBAJIbI

paboTaroT Ha

JJIMHHBIX IJICYaX OTKAaTKM, TaK KaK BO3AT pyady Ha 1L

KomMmcomonbckas.

Ha pucynke 4.6 npencrasiensl nuarpammsl 1o 3arpyske HTAC.
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TH 540 - Nel

* Bpema gBUKEHUA C rpy3om, Y
¥ Bpems aBuxKeHuUs 6e3 rpysa, u
¥ Bpemsa norpysku, 4

® Bpema pasrpysku, y

* B3pbIBHble paboThl

* bes 3apay

* [naHoBble TO

* ABapuiiHble

* PernameHTHble nepepbiBbl

TH 540 - Neo2

¥ Bpema ABUKEHWA C rpy30Mm, Y
¥ Bpema asukeHua 6e3 rpysa, 4
¥ Bpemsa norpysku, 4

® Bpemsa pasrpysku, 4

* B3pbIBHble paboThl

¥ be3 3agau

* MnaHoBblie TO

* ABapuiHble

PucyHnok 4.6 — Jlnarpammsl no 3arpy3ke HIAC

B tabmune 4.52 npuBenens pacuetHbie 3HaueHUS KHNO.

Taoauma 4.52 — Pacuernbie 3Hauenusa KNO

C10 KoadduiueHT ncnons30BaHuS
TH 540 - Nel 0,70
TH 540 - Ne2 0,67

Cratuctuka no pabote IIIAC, BapuaHT «Kak-eCTb», MPUBEACHA B TAOJIUIIC

4.53.
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Taoauua 4.53 — Craructuka no padore LHIAC

O0Bem
TIIM IIpoGer 6e3 | IIpober c | KommuecTBo UKo e
rpy3a, KM | TPY30M, KM | HOTPY3KH/pasrpy3ku
pyzsl
TH 540 Ne 1 16676 16571 5823 78989
TH 540 Ne 2 12591 11687 4199 56288

Pab6ora IIAC — BapuaHT «Kak 0yaem»

[Ipu mnporoHe »sKclepUMEHTa «Kak OyAeT» Yy IIaxXTHOr0 camocBalia

YBEIIMYUBACTCSA IMPOLEHT BpeMeHU Ha 3arpy3ky IIJIM. Ha nuarpamme mokasaso,

yto [IIAC B 1aHHOM ciiy4ae ucnonb3yercs HeapdeKTUuBHO, pucyHnku 4.7, 4.8.

TH 540 Nel

* Bpems ABUNKEHUA C Fpy30oMm,
y

* Bpems gsurkeHus 6e3 rpysa,
y

¥ Bpems norpysku, 4

® Bpems pasrpysku, 4

* B3pbiBHbIE paboTbl, Y

Pucynok 4.7 — 3arpy3ka IIIAC Nel, BapuaHT «kak 0Oyaer»

TH 540 Neo2
0% ]
3 1%|_ 6% 6%
T 9%

¥ Bpems ABWXKEHUA C TPY30M, Y

13%
¥ Bpems ABurKeHus 6e3 rpysa,

4% ——

r Y

¥ Bpema norpysku, 4

® Bpema pasrpysku, 4

Pucynok 1.8 —3arpy3ka IIIAC Ne2, BapuaHT «kak 0yaer»
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Takum oOpazom, eciu uckmounts HIACe w3 mapka CHO mnpu
MOJICJIMPOBAHUHM BapHaHTa «KaK OyIeT», 3TO HE MOBJEYET 3a COOOW CHIKEHUS
IPOU3BOAUTENILHOCTH HUKE IUIAHOBBIX IOKa3aTesei, a 0CBOO0XKIEHHBIE PECYPCHI
MOXHO Oojsiee d3(PPEKTHBHO HCMONB30BaTh. DparMEeHTHl HWMHTAIMOHHOTO
MOJIeTMpOBaHus puBeAeHbI Ha puc. 4.9, 4.10.

Ucxonst u3 »storo, cpaBHeHue BapuaHTOB padothl BIIT mnokazano, yto
KOMOWHUPOBAHHBIM IUKJI CIIOCOOEH JaTh SKOHOMUYECKHHA A((EKT HE TONHKO 3a
C4€T COKpalIEHHUs MOTEPh OT MPOCTOEB, HO M 3a CUET COKpALICHHs 4YHCIIa
pabortaroumx  camocBasioB.  Ougaemblid  SKOHOMUYECKHH  3PdekT  oT
UCIIONb30BAaHUSl TPOEKTHOTO BapHaHTa COCTABUT I YCJIOBHM pyJIHHUKA
«CkanucTelii» B cpeaHeMm 82,5 MiH. pyOsedl B rojJ MO CpaBHEHHIO ¢ 0a30BbIM

BApUAHTOM.

PaGoTa NOm

NN eUN=O

C©S 03 2017 0500 o= D3 2017 12700 05.03.2017 18:00 05.03.20L7 0000

2: NAM 18T Sardvik US14 Q6 [49s€0]) 3: MAM 147 Sancivl LHS14 (498 (S2377D -
4: NAM 14T Sardvik L4514 Q99 [S2992 ) S: MAM 14y Sancvi: LHS14 (N210 [S4148]))
&1 MAM 10T Sarduik UH4100 o4 [45561]) 7: AAM 14y Sanch b LHS14 NOx [rew]) -

PaGoTa CBY

Bessaasvm

S ———— S — =
IS e s Ee— O m—

C5.06 2017 05:00 05 0= 2017 1200 05.02.2017 18:00 05.02.2017 00:00
0 CEY wnype=! Atlss COPoo Boomar L2 D (NoS [462€S ) 1: CEY Wwhre atas CoEco Boomer L2 D Que7 [4235s]D -
2. CEY wnypns Sardyik DOA21-60 Axera 7 (NI2S (Sa321)) 3: CBY crmas Sandvl BLAS1-T (NOX [rew])
@ CEY wnypm Sardvik OD421-60 Axera 7 (vox (newl) 5 CBY OBy Sandvk DS421 WD) -

o0 e W =e

Puc. 4.10 — ®@parmMeHT peaju3anuu MMUTALMOHHOI MO/1e/H 0136 MHOI0 PYAHUK
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BbBIBO/1bI

1. B wmopenmupyeMOM TEXHOJOTMYECKOM CHUCTEME ITOA3EMHOrO pPyIHHUKA
«KoMCOMONBCKHIT» pallMOHATIBLHO BBIJCIUTh JIBA THUIIA TPOU3BOJICTBEHHBIX
IPOLIECCOB:

- HENPEPBIBHBIE IPOMU3BOICTBEHHBIE MPOLECCHI (TPAHCHIOPT PY/Ibl IO KOHBEUEPHOM
JIMHUY, HAIOJHEHUE W pa3rpy3ka MPOMEXKYTOYHBIX OYHKEpOB, BbIEMKa TOPHOMN
Maccbl KOMOailHaMu U JAp.) — UX MOJEJIHMPOBAHUE OCYIIECTBISETCA C IMOMOIIBIO
JTUCKPETHO-COOBITUMHOTO MOAXO0/a;

- JIMCKPETHBIE TIPOU3BOJICTBEHHBIE IMPOLIECCHl  (TPAHCIOPTUPOBAHUE PYIbI
CaMOXOJHBIMH BaroHamH, 0OCITy’)KUBaHUE U PEMOHT FOPHOJOOBIBAIOIIEH TEXHUKH,
BBIIIOJIHEHHE  PETVIAMEHTHPOBAHHBIX  TEXHOJOTMYECKHX  IPOU3BOJICTBEHHBIX
ornepauui u Ap.) — UX MOAECIUPOBAHUE OCYUIECTBISETCS MOCPEICTBOM ar€HTHOIO
U JUCKPETHO-COOBITUMHOTO MOIXO0/IOB.

JlanHblli  BbIOOp O0OYCJOBIEH, B TEPBYIO O4Yepeab, HEOOXOIUMOCTbHIO
o0ecrieueHusl NMPUEMIIEMOM CKOPOCTH pealiu3allid MPOrPaMMHOIO O0ECIeUeHUs
ANY LOGIC.

2. B pe3ympraTe TpOBEACHUS WMUTAIIMOHHBIX OSKCIIEPUMEHTOB IO
MOJICJIMPOBAHUIO TUJIaHA Pa3BUTHS TOPHBIX paboT Ha maxte «Ckamucras» ObUIO
YCTaHOBJIEHO, YTO OJHUM U3 Y3KHUX MECT sBJIsieTCs napamerp «KonmdecTBo BeepoB
32 CTaJMIO0 B3PbIBA» KOTOPBIM OMNpEAENsieT CpeIHEE KOJIUYECTBO BEEPOB,
B3pPBIBAEMBIX 32 OJUH pa3. Eciu Ha Mpou3BOJCTBE CpeHEE 3HAYECHHE MapaMerpa
«KonuuecTBo BeepoB B CTaJMM B3pbIBa» OyAeT MeHbIIE 4, TO CYHIECTBYIOT PUCKU
HEBBITNIOJIHEHUSI IPOU3BOJICTBEHHOTO IJIaHa.

3. CpaBuenue BapuaHtoB paboTsl BIIT mokazano, yTo KOMOMHUPOBAHHBIN
IUKJI CIOCOOEH J1aTh AKOHOMHMYECKUU A((PEKT HE TOJBKO 3a CYET COKpaIleHUs
NOTEPb OT MPOCTOEB, HO U 3a CUET COKpALIEHUS YKclia padOTaIOUIUX CaMOCBAJIOB.
O>xuyiaeMplii SKOHOMHYECKUN 3((EKT OT HCIOIb30BaHMs MPOEKTHOTO BapuaHTa
COCTaBUT JJIs YCIOBUM pyaHuKa « CKaquCThIi» B cpeHeM 82,5 MiH. pyOuieid B roj

I10 CPABHCHUIO C 0a30BBIM BAapHaHTOM.
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3AK/ITIOYEHHUE

Juccepramnusi ABISETCS HAy4YHO-KBATU(UKALUOHHOW paboTO, B KOTOPOIii
JJAaHO HOBOE€ PEUICHUE aKTyaJbHOW HAayYHOU 3aJa4l ONTHMH3ALNK PACIIPEACICHUS
BHYTPHUIIIAXTHOTO TPAHCHOpPTA II0 MYyHKTaM IMOTPY3KH, UMEIOUIEH CYIIECTBEHHOE
3HAQYEHUE JUIA TMOBBIIICHUS 3KCIUTyaTallMOHHOM mnpousBogutTensHoctn BIIT
PYAHUKOB.

OcHOBHBIE  HAyyHblE W  MPAKTUYECKUE  PE3YJbTAaThl  BBIMOJHEHHBIX
MCCIIEIOBAHUM 3aKJIF0YAOTCS B CIEAYIOLIEM.
1. VYcraHoBieHO, 4YTO OKCIUTyaTalMoOHHAs  npousBoguTenpbHocTh  BIIT
COBPEMEHHBIX PYJIHUKOB BO MHOTOM 3aBUCHUT OT 3(PHEKTUBHOCTU HCIOJIb30BAHUS
IIOrPY304YHO-AO0CTABOYHBIX MAIIUH U aBTOCAMOCBAJIOB, ONPEACISIEMON BEIMUYUHOU
UX TIPOCTOEB B TEYEHUE CMEHBI B OXHUJIAaHUU PpaboTbl. OCHOBHBIC PE3EPBbHI
COKpAIllEHUsI O3TUX TPOCTOEB 3aKIIOYEHBI B TMOBBIIECHUU 3IPHEKTUBHOCTH
IIPUMEHSAEMON CUCTEMBI qucrietyepuszanuu B coctase BIIT pyanuka.
2. Pa3zpaborana nMuTanronHas nucreryepckas moaens BIIT pyanuka, B kotopoit
YCTaHABIIMBACTCS OINTUMAJbHBIM IUIAH IIOIPY3KM U II€PEBO30K, SBIISIOILIUUCA
oOwIel 1eeBoi yCTaHOBKOM. B Mozenu mpuMeHsieTcss alropuTM ONTUMAIbHOTO
pacnpenenenusa I[[/IM M maxTHeIX aBTOCAMOCBAJIOB JUISI JOCTHUXKEHHS LEJIEBBIX
3HAYECHUU KPUTEPUEB ONTUMAJIBHOCTU. B KauecTBe KpUTEpHs NMPUHATUSA PEIICHUN
IO PaCIpPEEIICHAI0 MPEIII0KEH KOMIUIEKCHBIM KPUTEPHM, YUUTHIBAIOIINN Pa3HYIO
CTOMMOCTb TPOCTOEB BHYTPHUIIAXTHOTO OOOPYIOBaHUS, a TaKXkKe pPa3HYIo
MPOU3BOJAUTEIIBHOCTh W MPUOPUTETHOCTH [[/IM, maxTHbIX aBTOCAMOCBAJOB H
COOTBETCTBYIOIIUX MM MapuIpyTOB TPAHCIOPTUPOBAHUS TOPHOM MAacChl 0
pyZIOCITyCKa.
3. O00OCHOBAHO, YTO TPAAUIIMOHHBIE AETEPMUHUPOBAHHBIE U MAPKOBCKHUE METO/IbI
o0 uccnenoBanus npoueccoB B cucteMe BIIT  pynHuka HEnpuromHsl.
HeanekBaTHOCTh 3TUX METOAOB YCTPAHAETCA HMCIOJIB30BAHHEM HWMHUTALIMOHHOTO
MOJICJIUPOBAHUS C YUYETOM IUCKPETHO-COOBITUHHOTO U BEPOSITHOCTHOTO XapaKTepa
MIOrPY30YHO-TPAHCIIOPTHOTO MPOLIECCA, a TAKKE MOAYMHEHHOCTU BEPOSTHOCTHBIX

pacrnpeiefieHnid BPEMEHHBIX XapaKTEPUCTHUK ATOTO Mpoliecca ramma-3akony. Ha
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OCHOBE MMHTALIMOHHOW MOJENH pa3paboTaH MPOrpaMMHBIA KOMIUIEKC, KOTOPHIH
MO3BOJIIET MOJENIUPOBATh pa3nuuHble cutyanuu B pabote BIIT pynnuka,
ONPENIEIATh IIPOCTOU MOTPY304YHO-TPAHCIIOPTHOTO o0opynoBaHus U
npuoputetHocTh IIJIM  (MapmpyToB), Ha OCHOBE YEro ONTHUMHU3UPOBATh
pacrpeeNIeHre MAaxXTHBIX aBTOCAMOCBAJIOB IO TyHKTAM MOTPY3KH.

4. JIna NOBBIIIEHUS] TOYHOCTH NPHUHATHS PELIEHUN M0 TEKYIIEMY PaclpeacIeHUIO
[IIM u© maxTHBIX aBTOCAMOCBAJIOB B paboTe NPEIIOKEHBl MapaMeTphbl
npuoputetHoctd [IJIM (MapuipyToB), KOTOpbIE€ OKa3bIBAIOT CYIIECTBEHHOE
BIIMSIHUE HA PACHpPEACIICHUE MIAXTHBIX aBTOCAMOCBAJIOB IO IIYHKTAM IOIPY3KH U
ONPENEIAOTCA B PE3yJbTaTe€  MHOTOKPUTEPHUAIIBHOTO  MMHUTAIMOHHOTO
MOJEIUPOBAHUsA, YUYUTHIBAIOLIEIO MOIIHOCTD M IPOU3BOAUTENBHOCTH II/IM,
coorBercTtBre II/IM M maxXTHBIX aBTOCAMOCBAJIOB APYr JPYry, PAaCCTOSHHS
TPAHCIIOPTUPOBAHUSA, CKOPOCTHBIE XapaKTEPUCTUKUA CaMOCBAJIOB, BO3MOKHOCTb U
3aKOHOMEPHOCTH OTKa30B U BOCCTAHOBJIEHUS pabOTOCIIOCOOHOCTH 000pyA0BaHus,
ITOKA3aTEeI BHEIIHEN TOPHOM CPEIBL.

5. Hoxazano, uyto pa6otry BILUT pyanuka nenecooOpa3Ho OpraHM30BHIBATH IIO
KOMOMHUPOBAaHHOMY OTKPBITO-3aKPBITOMY LHUKIY C pa3/IeIEHUEM IMOIPy304HO-
TPAHCTIOPTHOTO OOOpPYAOBAaHMSA Ha TPYINIbl AUCIETYEPU3ALUU IO NPUHIUILY
pacnoniokerust [1JIM Ha ogHOM ydacTKe TOpHBIX padOT M OJHOPOJHOCTH TapKa
paboTaIUX € HUMH CaMOCBaJIOB — C BBIBO30M TOpPHOM Macchl Ha OJIMH
pPYIOCIyCK. YCTaHOBJIEHO, YTO TOTepu OT mpoctoeB mpu padore BIIUT mo
KOMOMHUPOBAaHHOMY LHMKIY B YCIOBUAX pylIHUKa «KOMCOMOIBCKHIN» CymMMapHO
Ha 15,7% Hwxke, yeM MO 3aKpbITOMY, U Ha 3,7% — 4eM MO OTKPBITOMY LHKIY.
OKcIuTyaTallMOHHAsI MPOU3BOAUTEIBHOCTD TP KOMOMHUPOBAHHOM LIUKJIE B CyMME
Ha 4,2% BbIIIIE, YEM MPU 3aKPHITOM, YTO COCTaBIISIET 0K0JI0 2600 T/CMEHY.

6. CpaBuenue BapuanToB pabotrel BIIT mo KOMOMHUPOBAHHOMY IHMKIY C
TpeOyeMbIM KOJMYECTBOM caMocBaioB (8 wm 14 wmammH 1o Tpynmnam
JTUCIIETYePU3AIUHU; «IIPOEKT»), a TaKXKE 3aKPBITBIM IMKIOM U (DaKTUYECKUM
KOJMYECTBOM caMocBajioB (9 m 15 MammH COOTBETCTBEHHO; «0a30BBII),

MOKa3aJio, YTO KOMOMHHUPOBAHHBIM IIUKJI COCOOEH JaTh SKOHOMHUYECKUH 3 PexT
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HE TOJIBKO 33 CYET COKpAILECHUS MOTEPh OT MPOCTOEB, HO M 32 CUET COKPAIICHUSA
yyucia paboTalmux caMocBaioB. OKMIaeMblii SKOHOMUYECKUH SPPEeKT oT
WCIIOJB30BaHUsl TPOEKTHOIO BapUWaHTa COCTABUT JUIsl YCIIOBHM pyJIHHKA
«Komcomomnbckmit» B cpeaHem 82,5 mMitH. pyOJieli B TOJ O CPaBHEHHIO ¢ 0a30BBIM
BAPUAHTOM.

PexoMeHxanuu u nepcrneKTUBLI AaJbHelIeil pa3padoTKi TeMbl:
— pacmMpUTh 00JACTh MPUMEHEHUS UMHUTAIMOHHON JIUCTIETYEPCKON MOJENU 3a

cu€T BBeZIeHUS B He€ QYHKIUU KOHTPOJIS KauecTBa TOPHOM MaCCHhI.

CIIACOK NNYBJUKALMM IO TEME JJUCCEPTAIIUN
Ilyonuxkayuu 6 uzoanusnx, pexomenoosannvix BAK

1.0.10. Ko3noBa, B.B. Ko3zioB, B. B. AradgounoB. Pa3zpaboTka CTpYyKTYyphI
UMUTAlIMOHHOW MOJie Ha 0a3e BBICOKOYPOBHEBOM CXEMbI MOJECIHPYEMBIX
MPOLIECCOB TOJ3eMHOT0 pyaHUKa. [OpHBII HHDOpPMaAIMOHHO-aHATUTUYECKUN
OroiuteTeHb (HaydHO-TeXHHUYecKHid x)ypHai). — 2019. - Ne 7 (cenanbHBIN
BBIITYCK 24) - c. 3-7. — M.: UznatenscTBO «['OpHAst KHUTA».
2.0.10. Ko3aoBa. PazpaboTka (yHKIIMOHANA TJIAHUPOBAHHS TOPHBIX pabOT B
CUCTEME MMHTAIIMOHHOTO MOJICTUPOBAHMS PYIHUKOB. ['OpHBIN MHMOPMAIITMOHHO-
aHAIMTUYECKUI OloJUleTeHb (HAay4HO-TeXHUYecKud >kypHanm). — 2019. - No7
(crenmanbHBIN BIyck 24) - c¢. 8 — 13. — M.: M3narenscTBO «I"OpHAst KHHUTay.
3.0.10. KozaoBa. Mojgenupyembie MNpoIecchl MPH HCIOIb30BAHUUA CUCTEMBI
UMUTAIMOHHOTO MOJICTUPOBAHUS JIOTUCTUICCKON CHCTEMBI MTOA3EMHOTO PYIHUKA.
['opHbIli  MHDOPMALIMOHHO-AaHAIUTUYECKUNA OIOJIJIETeHb (HAyYHO-TEXHUYECKUN
xypHan). — 2019. - Ne 7 (cmeumanbHblii Bbimyck 24) - ¢. 14 — 18. — M.:
N3parenbcTBO «l'OpHAst KHUTaAY.
4.0.10. Ko3zaoBa. OyHKIIMOHAIBHBICE OTPAaHMYEHUS ©  TpeOOBaHUA K
MMUTAIHOHHON MOJENH JIOTUCTUYECKOW CUCTEMBI MOA3EMHBIX PYAHUKOB. ['OpHBIii
MH(OPMAIMOHHO-aHATUTUYECKUN O0JIJIETeHh (HAyYHO-TEXHUUYECKUHN KypHam). —
2019. - Ne 7 (cmeumanbHblii Beimyck 24) - c¢. 19 — 23. — M.: M3natenscTBO

«I"opHas xHUray.
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5.0.10. Ko3aoBa. MImutanrionHasi MOJiesib JIOTUCTUYECKON CUCTEMBI MOA3EMHBIX
pyaHUKOB. [opHBIM HH(DOPMALIMOHHO-aHATUTUYECKUN OHOIIETeHb (HAY4YHO-
TeXHU4Yeckuii xxypHai). — 2019. - Ne 7 (crnenuaibHblii BeITyck 24) - ¢. 24-28. — M.:
N3natenscTBO «l'OpHAS KHUTAY.

JInunblii BKJIAJQ aBTOpa B padoTax, BBINOJIHEHHBIX B COaBTOPCTBE,
3aKJIOYAETCS B CIAEAYIOLIEM:
[1] — pa3paboTka TeOpeTHUECKUX TOJIOKEHHUH, BHITIOJHEHUE pAcUEéTOB, pa3padoTKa
MOJENEN W  aIrOpuTMOB, HX @pOrpaMMHasl peanu3alus; IPOBEICHUE

BBIYHCIIUTEILHBIX SKCIIEPUMEHTOB, 00pa0d0TKa pe3yabTaTOB, OOITUI aHAIH3.
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CeTSIX TOPHBIX BBIPAOOTOK. ABTOpedepar muccepTald Ha COWCKAaHUE YUYCHOU

CTEIEHHU JIOKTOpa TexHu4Yeckux Hayk. Kemepoo, 1999 r.
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POH-rs10ccapuii, TepMHHBI, ONIpeAeIeHUsI, TPeOOBAHMS, COKPALLCHUS

AeKBaTHAA
MOJ1eJIb

BIIT

JInnamuyeckas
MoJeNb

HUMuTranuonHoe
MO/1eJIMPOBaHHe

Nmuranuonuas
MoOJeJb

HUmuranusa

NMmuTanyoHHbIN
IKCIEPUMEHT

Moaeanb

MopenupoBanue

MOZACJIb, KOTOpAaA C OHpGI[CJ'IGHHOﬁ CTCIICHBIO HpPI6JIPI}KCHHH
Ha YPOBHC ITIOHUMAaHH MOIleJIpreMOfI CHCTCMBI
p33pa60TqHKOM MOACIIN OTpaXacT Imponcce cC
q)YHKHHOHHPOBaHI/ISI H ITIOBCACHMUS BO BHEIIIHEH cpeac

BHYTPHILIAXTHBIM TPAHCTIOPT

MOACIIb, KOTOpad pacCMaTpUBAIOTCA OTHOIICHMA,
U3MCHAKOINUCCA BO BPCMCHH, PACKPBIBAIOTCA OCHOBHBIC
6H3HCC—HpOH€CCLI Ha BCCX YPOBHAX YIIPpABJIICHUA, IIO3BOJIAA
OLCHUBATH BJIMAHNC BHCITHHUX BOBI[GﬁCTBI/Iﬁ Ha IIpOoHCCChI

METOJl MCCIEN0BaHUs, MPU KOTOPOM H3Y4aeMbli OOBEKT
3aMEHAETCS  MOJENbI0, C  JOCTaTOYHOM  TOYHOCTBIO
ONKCHIBAIOIIEH peabHBIi OOBEKT, C KOTOPOW MPOBOAATCS
AKCIIEPUMEHTHI C LEIbI0 MOJIYYeHUs] MHPOPMALMK 00 3TOM
o0BEKTE

COBOKYITHOCTh ~ MAIIMHHBIX  KOJIOB M  AJITOPUTMOB,
MO3BOJIAIOIIMX ~ UMUTHpOBaTh Ha OBM  moBeneHue
OTJICJILHBIX JJIEMEHTOB HCCJIENYEMbIX OOBEKTOB U CBS3EH
MEXJIy HHMM B  TEYEHUE  33JaHHOTO  BPEMEHHU
MOJEIUPOBAHUSA, a TaKXKe [MPOU3BOJUTh H3MEPEHUS
MHTEPECYIOIINX XapaKTePUCTUK

JKCIiepuMeHTHpoBanue ¢ MM,  HampaBiieHHOEe  Ha
MOCTH)KEHHE CYTH SBJICHUS/TIPOLIECCOB HE mpuberas K
HKCIIEPUMEHTaM Ha PEaIbHOM OOBEKTE

AKCIIEpUMEHTHI HAa DBM ¢ MMUTALIMOHHON MOJENBIO, B XOJI€
KOTOPOTO ITPOLECC (YyHKIMOHUPOBAHUS 00BeKTa
WCCIICIOBAHUS TPEJICTABISACTCA B BHUAE OIPEICICHHOTO
aJTOPUTMA, KOTOPBIN PEaAIU3yeTCs B BUPTYAJIbHOM Cpelie

MaTepUATbHBIA WM MBICICHHO TMPEACTABISEMbIN OOBEKT,
KOTOpBIM B TMpolecce NO3HAHUS (M3Yy4YEeHUsI) 3aMellacT
OOBEKT-OPUTHUHAJ, COXpaHAs HEKOTOpble Ba)KHbIE IUIs
JAHHOTO MCCJIEIOBAHUS TUIIUYHBIE €TI0 YEPTHI
NpEeACTaBICHUE O0bEKTAa  MOJAENbIO s
uHpopmauu 00 O3TOM OOBEKTE
HKCIIEPUMEHTOB C €r0 MOJIEIIBIO

NOJIYYEHUS
IyTEM IPOBEIECHUSA
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Cucrema

CraTtnueckas
MO/1eJ1b

Conep:kartesibHOe
onucanue 00beKTa
MO1eJIMPOBAHUS

CroxacTnueckKue
XapaKTePUCTUKH

O0beKT
MO/1eJTUPOBAHUSA
(mm 00beKT
HCCJIeI0OBAHMS)

TounocTh

HMHUTaAIINN

YCcTOMYNBOCTH
pe3yJibTaToB
MO/1eJTUPOBAHUSA

DYyHKIUOHAJIbHbIE
paMKu

Pesyabrarsl

HACTPOCHHAsI, aJalTHpOBaHHAs TMOJA 3aKa3uhka CHUCTEMa
UMUTAIIIOHHOTO ~ MOJICJIUPOBAHUS, KOTOpas  IO3BOJISET
pabotath ¢ UM

MOJIeJTh, OTpaXKaroliasi OJJHOMOMEHTHBIN cpe3 MHpopMarmu
Mo O00BeKTy (pe3yJbTaT OJHOTO OOCJIeAOBaHHUA), T.€.
OMHCaHNe 00HEKTA B KOHKPETHBI MOMEHT BPEMECHH

BKJIIOYAE€T OCHOBHBIE BOIPOCBHI O TIIOBEACHUU CHCTEMBI,
onvcaHvue OOBEKTOB HMHUTALMU; TPAHUIBI U OTPAHUYCHHUS
MOJEINPOBAHUS,; IOKa3aTeiu JUISL CpPaBHEHHUS
3¢ (HEeKTUBHOCTH BapUaHTOB CHCTEMBI

XapaKTePUCTUKU, KOTOPBIE HOCAT CIy4YalHBIM XapakTep U
TSYKEJI0 IPOTHO3UPYEMBI

TPAHCIIOPTHBIE  TNOTOKM W CBA3AHHBIE C  HHUMH
IIPOU3BOJICTBEHHBIE TPOLECCHl PYAHUKOB, BXOASAIIMX B
OpraHM3alMOHHBIN IEPUMETP ITPOEKTA

XapaKTCPUCTHKA, OICHUBAIOIIAS BIUSHHUE CTOXACTUYCCKUX
9JICMCHTOB Ha (DYHKIIMOHHPOBAHHWE MOJCIH CJIOKHOTO
00BbEKTA

XapaKTEPUCTUKA CXOJAUMOCTH KOHTPOJIUPYEMBIX MTapaMETPOB
K OIPEJCIICHHBIM BEJIMYMHAM IIPU YBEIMYCHUH BPEMEHU
MOJICTUPOBAHUsI BApHaHTa CI0KHOW CUCTEMBI

nepeyeHb 0a30BbIX (YHKIUN, KOTOpPbIE JOJDKHBI OBIThH
MCCIIEIOBAHbI U PEAIM30BAHBI B pAMKax AHCEPTAIUU:

® TPAHCHOPTHBIE MOTOKH;

e oOlepanuu Norpy3Ku — pa3rpys3KH,

® paboTa CKUIMOBBIX MOIHEMOB

BEpU(UIIMPOBAHHBIE HWMHUTALMOHHBIE  MOJEINH,
CO3/IaHHbIE HAa OCHOBAHMM HMCXOJHBIX JAaHHBIX, B
KOTOPBIX peajm3oBaHa paboTa CaMOXOIHOTO
o0OpynoBaHusl, KOHBEWEpPHOTo 00OpyAOBaHUS,
PEIBCOBOTO TpaHCIOpTa u CKUTIOBBIX
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DOyHKUIMOHAJIBHOE
Ha3HA4YeHHe

IIpoexTHbIC
TpeOOBaAHUA

MOABEMHUKOB;
PEKOMEHJIalMKM TI0 ONTHUMH3aLUU TPAHCIIOPTHBIX
MOTOKOB (KOJIMYECTBO TEXHUKH, MEPUOJIUYHOCTD,
CPOKH, MApPIIPYThI)

® BBISIBIICHHC «Y3KUX MECT» JIOPOKHO-
TPAHCIIOPTHBIX TTOTOKOB;

® ONpE/CICHNUE CKPBITBIX pE3epBOB U
TOPMO3AIINX (PAKTOPOB B CYMIECTBYIOIIUX MpPOIlEeccax
¥ TPAHCTIOPTHBIX OTIEPAITUX;

® ONTHMHU3AIMS PA3MEPOB Mapka 000pyAOBAHMS;

e onTHUMH3AIMS TPadUKOB CMEH B YaCOB PabOTHI;

® OINTUMHU3AIUS TEXHUYECKOTO OOCTYKUBAHMUS;

e pa3paboTKa ONTUMU3UPOBAHHBIX

OIlEpallMOHHBIX
KIS

MOJIEJIN JTOJKHBI YUUTHIBATH:

O  cXeMmbl (MO3BOJISAIOIINE ONPEAECIUTD
TOYHBIE PACCTOSIHUS) TPAHCTIOPTUPOBKHU
CaMOXOJHOW TEXHHKM HW  DJIEKTPOBO3HOTO
TPaHCIIOPTAa;

O  MOTPeOHOCTH B SAMHHUIIAX
CaMOXOJHOM TEXHUKM B 3aBUCUMOCTH OT
MIPOU3BOAUTEIIBHOCTU PYAHUKA;

O  MYHKTBI MIEPETPY3KH TOPHON MACCHI
B BHJE CXEMaTHYEeCKUX OOO3HAYeHUH, HO
COJZIEPKAILINX OCHOBHBIE UX XAPAKTEPUCTUKH;

O  OCHOBHBIEC XapAKTEPUCTUKU KAKIOU
€AVMHHLbI TEXHUKU;

O  BJIUAHHE JOCTHXUMBIX CKOPOCTEU
OTKATKH;

O  pabOTy CKHUIIOBBIX MOJBEMHHUKOB
(CKOpOCTB, TPY30IOABEMHOCTD);

O  TIEpEMENIEHHE TOPHOM MAaCChl C
IIOMOIIBI0 TPAHCIOPTHOM H  MOTPY30YHOU
TEXHUKH;

O  mapameTpbl pabOThl OCHOBHOTO
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o0opynoBaHue IAXTHI. [TapameTpsl
IPOM3BOAUTELHOCTH 00opymoBaHUs
BKJIFOUAIOT B ce0S HEKOTOpbIe  TOTEpH
pabouero  BpeMeHM  (OTHOCIBHBIC  BHIBI
IPOCTOEB, CBSI3aHHBIE C OpraHU3aNUEH Tpyaa U

IMpOU3BOACTBA, CHMIKCHHUC
IMPOU3BOAUTCIIbBHOCTH, CBA3aHHOC C
0COOEHHOCTSIMH TCXHOJIOTHH, CHMIKCHHC

MPOU3BOAUTEIILHOCTH, CBA3aHHOE C MEIKUMHU
HEUCIIPAaBHOCTSIMU,  HE  TIPHUBOAAIIEEe K
OCTAHOBKE; JIIOOBIE MOTEpU paboyero BpeMeHu
JUTUTEIBLHOCTBIO JI0 MOTyYaca);

O  B3aWMOBJIHMSIHHE BCEX DJIIEMCHTOB
TEXHOJIOTHYECKOW TIEMH, KOTOPBIC JOJDKHBI
OBITh ONMHUCAHBI JIOTHYECKUMHU CBS3SIMU U
3aBUCUMOCTSIMU;

O  pa3JM4YHbIC BapUaHThI
pa3MeleHus/pactpeiefieHuss  000py10BaHMUS
0 y4acTKaM;

O  pacnucaHue pabOThl y4aCTKOB;

O  BBOJ M 3aMeHa oOopynoBaHus. s
MOJEIA MOTYT OBITh B3SIThHI CTATHCTHUYECKHC
JaHHBIE B TOW CHCTeMaTH3allud, KOTopas
npuHsATa TOpW  y4€Te 3arpaT Tpyda H
MPOU3BOJAUTEIILHOCTH  00OpYy/OBaHUA  Ha
npeanpuaTusx ['pynmsr;

O  opranuzanus paboTsl TPAHCIIOPTA;

o  uH(popmalusa no paboyuM IUKIIaM
MamuH (BpeMs OTKaTKHA, BpeMs IOTPY3KH,
BpeMs OIPOKHUIBIBAHUS KOBIIIA, BpeMs cOopa,
oOpa30oBaHUs OYepeIU U OKUJAHUS);

O  BJIMUSHUE OTKa30B Ha
MIPOU3BOIUTEILHOCTE;

O YacTtorTa ¥ MPOJOJDKUTEIBHOCTb
3aBUCAHUS W TIOSIBJICHUS  HErabapuUTHOTO
MaTepHuaia Ha MyHKTaxX TMOTPY3KH/pasrpy3Ku;

O  CKOPOCTb JIBIJKCHHSI HATPY>KEHHOTO
Y HE HaTrPy>KEHHOTO TPAHCIIOPTa;

O  TapaMeTphl MPOU3BOJCTBCHHOM
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Cucremo-
TeXHHUYECKHUE
TpeOOBaAHUA

IpOrpaMMbl 1 00bEMBI TOOBIBAEMON PYIbL;

O  Bce OCHOBHBIE OrPY304HO-
pasrpy304HbIE ONEPALINY;

O  OTCYTCTBHE IpO€3]la MO BbIPaOOTKE
(peMOHT  BBIPDAOOTKH, PEMOHT pa3IMYHBIX
KOMMYHUKAIINI)

HUMUTaAIIMOHHAsA MOACJIb JOJIZKHA:

O oroOpaxkaTb M YYMTHIBAThb IpH
pacyere TOJIBKO CYLIECTBEHHBIE CTOPOHBI
00BEKTa;

O  comepKaThb JIOCTATOYHYIO
MH(DOpPMAIMI0O O CUCTEME B paMKax THIOTE3,
IIOAXOJO0B, IPHUHATBIX [PU  IOCTPOCHUU
MOJIEIH;

O  pacCuuThIBATH TpeOyemyto
MPOU3BOAUTEIILHOCTh  000pYJIOBaHUSA IS
JOCTHXKECHUS TEeKyUIeH/TIIaHupyeMOI
IIPOU3BOJIUTENIBHOCTH pyaHHUKaA ¢ yueTtom KIID
paboTsl nmapka Texuuku (KUO, KTT' u T.1.);

O  OIpenensaTh ONTUMAJIbHOE
KOJINYECTBO TEXHUKH, €€ XapaKTepUCTUKU U
3arpysKu;

O  IPOTrHO3UPOBATH CLEHApHH
Pa3BUTHS COOBITHI, CBA3AHHBIX C Pa3JIMYHBIMU
daktopamu  (MOJOMKH,  HENPEIBUICHHBIC
IIPOCTOM, aBapvM, OTCYTCTBHE MEPCOHANA U

T.J1.);

O  IUIAaHUPOBATh U COCTaBIISITh
pacrucaHus paboThI TPAHCIIOPTHOTO
000pyI0BaHUS;

O  oTpabaThiBaTh CIICHApUU OTKa3a
TEXHUYECKUX CpEICTB (obopynoBanus,
TEXHWKHN) W BJIUSHUA TJIAHOBBIX OCTAaHOBOK HA
paboTy pyaHHKA;

O  OTOOpaxkaTb JBIKEHHWE TOPHOMU

TEXHUKE Ha TPEXMEPHOW CXeMe, BKIKOYas
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ApXUTEKTYpHbIE
TpeOOBaAHUA

nepeMeIeHrne OT MECT CTOSIHKH 10 32005 U OT
32005 0 PYJIOCITyCKa;

O  TPOBOJUTH OLIEHKY 3PHEKTUBHOCTH
WHBECTULIMI B pa3BUTHE MPOU3BO/JICTBA;

O  ompenensiTh HanoOoJee
3¢ ¢deKkTuBHbBIE KOMOMHALlMM  PECypcoB U
MPOIIECCOB YUUTHIBAs OTOKETHI,
MPOU3BOUTEILHOCTb o0opynoBaHus,

orpaHWuYeHMs Ha pabouuil JeHb (padouue
CMEHBI, pacnucaHue paboTel 000pyAOBaHUSA U
T.1.), JCUCTBUU IO CHIDKEHHIO KOJUYECTBa
MaTepHaTbHBIX PECYPCOB;

O  TPOTHO3UPOBATH pSIMBIE u
KOCBCHHBIC TIOCJIC/ICTBUS peanu3anuu
3aJIaHHBIX CIIOCOO0B M (POpPM BO3NIEHCTBHS HA
00BEKT;

O  paccuuThiBaTb OOBEMBI  JOOBIYH
CYIIECTBYIOIMM U TEPCIEKTUBHBIM MapKOM
o0opy10BaHUS;

O  TPOBOIUTH pACUYET PACCTOSHUS H
MapIIpyTOB TPaHCTIOPTUPOBKHU 1o
CYIIECTBYIOMIEH TPAHCTIOPTHOM CXEME;

O  OTOOpaXaTh/BU3YyaTU3UPOBATH
paboty 3a00eB, JBWKEHHWE TPaHCIOPTA,

3ar0JIHCHHOCTh MIPOMEKYTOUHBIX
(meperpy304HbIX)  IUIOMIAAOK,  JBHDKCHHE
MOE3I0B

co3naBaeMas Cucrema J0JKHA:

e o0ecreynTh MOJIETUPOBAHUE PAOOTHI OO0BEKTA
Ha JUINTEJILHOM TMEPHOJIE BPEMEHHM C  Y4YETOM
CTOXaCTMYECKUX  OTKJIOHEHUH  MapamMeTpoB U
(bakTopoB, BIIHSTFOIITUX Ha XapaKTEPUCTHKHU
(GyHKUIMOHUPOBaHUS OOBEKTA;

e o0ecreymBaTh HAJEKHOE, KOHTPOJIHUPYEMOE
XpaHEHHE U BOCCTAHOBJICHUE CO3aBAEMbIX JAHHBIX;

e 00€ecneYnTh BO3MOXHOCTbD HUMUTAITUOHHOTI'O

158



MOJIeTTUPOBaHus paboThl 000pYyI0BaHMS C TpeOyeMoi
CTENEHBIO JIOCTOBEPHOCTHU 33 UCCIEAYyEeMbld UHTEPBAJ
BPEMEHU;

® MPOU3BOJUTH OIEHKY CYIIECTBYIOIIETO U
IJIAHUPYEMOTO B OyAyIleM Mmapka 000pyA0BaHUs;

® BBLISBIISIT BO3MOXKHBIE «y3KHE MeECTa» B
CYILECTBYIOIIEH cxeme padoThl 000PYI0BAHNUS;

® BU3YaJIM3UPOBATh PE3YJIbTATHl MOJCIUPOBAHUS
(B popme anumManun);

® [03BOJISITH BBOAUTH UCXOJHBIC JaHHBIC, MCHSITh
KpUTEPUH ONTUMU3AIMU 0O€3 TNPUMEHEHUsI CPEACTB
MpPOrpaMMUPOBAHUS B OMNEPATUBHOM PEXKUME Ha
HEJIeJbHBIN/1eKaIHbI TOPU30HTHI;

e 00magath UHTYUTHUBHO MTOHSATHBIM
M0JIb30BATENbCKUM UHTEPENHCOM;

® Ipu MOJIEIMPOBAHUU BU3YQJIU3UPOBAThH
OOBEKThl CHCTEMBbl M TPAHCHOPTHBIE IOTOKH, HX
XapaKTEPUCTUKH U TEKYILIEEe COCTOSHUE;

® TI03BOJISTH MOIU(UIIIPOBATH CTPYKTYpY
JIOTUCTUYECKOM  CUCTeMBI  (1moOaBieHUE/yaaneHue
O00BEKTOB, U3MEHEHHUE XapAKTEPUCTHK);

® BBIOJIHATh ONTHUMHU3ALMOHHBIE HKCHEPUMEHTHI
JUIS  pacdeTra HambOoiee TMOAXONAIIETO  BapHUaHTa
MapIIpyTa Ha OCHOBE BXOJIHBIX JaHHbIX;

® MPEACTaBIATh PE3YyIbTaThl MOJCIUPOBAHHS B
TEKCTOBOM, I'pa)uuecKOM U YUCIOBOM BHJIE;

® I103BOJISITH BapbUPOBAaTh TPEOyEeMON CTENEHbIO
JIeTaln3alid B 3aBUCHMOCTH OT TIOCTaBICHHOU
3a/a4m;

® pemiatb  BOMPOCHI  aJ€KBAaTHOCTH  MOJEIH,
UHTEpIpeTalnuu u TOYHOCTH MOJIy4YEHHBIX
pe3yJbTaToB;

® ONpeNeNsITh TEKYIIYI0O U TMPOTHO3ZUPYEMYIO
3arpy3Ky  oOOpyJOBaHHS  C  y4eTOM  THUIa
MIPOM3BOJICTBA, TEXHOJIIOTUN MOOBIYM U COBOKYITHOCTH
3aJIeiCTBOBaHHBIX PECYPCOB, 000PYAOBAHUA U T.1I.;

e oOecrieynBaTh  IMOBTOPHOE  MCIOJIb30BaHHE
HAKOIUICHHOTO OMNBITa W MHPOPMAIMU C TMOMOIIBIO
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TpeOoBanus k
HUCXOTHBIM
JTAHHBIM

TpeboBanus k
MO/1eJIM PYAHUKA

BCTPOEHHBIX 3JIEKTPOHHBIX TaOnuI U uHTEepdelica co
CTaHJIAPTHBIMU 0a3aMU JTaHHBIX;

e 0TOOpa)kaTh U CPABHUBATH JaHHBIC, COOpPAHHBIE
B IIpoLleCCE€ HMUTALUM. 3aIlyCKaTh LEIYI CEPUI0
MMUTALWN, 8 TOTOM aHAJIU3UPOBATh UX PE3YNIbTATHL;

® MPOBOAWTH MHOIOKPATHBIE SKCHEPHUMEHTHI, C
KOPPEKTUPOBKOM BBIXOJHBIX MapaMETPOB COTJIACHO
caMbIM IIOCJIEJIHUM CBEIEHUSM O padoTe pyAHHKA
BIUIOTb /IO CMEH, B  YCJIOBHUAX IOCTOSHHO
NepeMENIaloNIMXcsl BO BPEMEHM M IPOCTPAHCTBE
OYHUCTHBIX paboT;

e OBITh pacHIUPIEMON U  MacIITabupyeMoH,
COBEPILIEHCTBOBATHCSI B COOTBETCTBHUM C 3aJadyaMu
BPEMEHU;

® MPOBOAWTH MHOTOBAPUAHTHBIE AHAIW3BI IS
BbIOOpA MPaBUJIIBHOTO PEIICHHUS B YCIOBUAX «YTO
eCIIN»

OCHOBHBIE€ HA0OPHI JIAaHHBIX MEPEAIOTCS B CIASAYIOMINX

dbopmarax:

e Ilnansl ropubix padot B popmate AUTOCAD (.dxf
unu .00t).

e Jlannsie nmo obopynosanuto B hopmate Excel (.csv)

® MOJIe]h PYJHHUKA JIOJDKHBI OBITH BBITIOJIHCHA B
peanbHOM MaciiTade (oaHa JJIEeMEHTapHas €IUHHUIA
U3MEpPEHUs JIOJDKHA PaBHATHCS OJIHOMY METpy Ha
MECTHOCTH), U HANpaBlICHUE KOOPJWHAT COBMAAaTh C
KOOpJIMHATaMU JAHHBIX IO T€0JIOTHH;

® MOJIeJIb JOJKHA OBITh MPEAOCTaBieH B hopmare
3D (Bce OOBEKTHI HAHECCHHBbIE Ha TUIAH JIOJHKHBI
MMETh KoopuHaThl X,Y,7);

® B MOJENM [JOJDKHBI OBITb HaHECeHbl (WM

npefocTaBieHa  Ta0nuIa Cc KOOpJMHATaMHu ):

JeUCTBYyIOLME 3a00M, JACHCTBYIOUIME PYAOCIYCKH,

rapaxu (Mecta mnepecMeHku omepatopos I1/IM),

MeCTa MOrPy3KH B BATOHETKU, MTEPETPY3KHA B CKUTIOBOM
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TexHosorn4eckKkue
JTAHHbIE

MOIbEMHHUK, ¥ TIOJIa4YH PYIbl HA TIOBEPXHOCTH™;

® JTOJDKHBI OBITH YKa3aHbl IyTu ABMeHus [1[IM
OT MecTa CTOSHKM J0 3abos U OT 3abos 70
PYZIOCITyCKa;

® JI0JDKHBI OBITh yKa3aHbl MecTa

CKJIaJUPOBAHMS/TICPETPY3KH PYyABl (IIPOMEKYTOUHBIC
CKJIAJIbI);

® JOJIKHO OBITH YKa3aHO I1JI€40 OTKaTKHu
JKCJICSHOAOPOKHOI'O TpaHCIIOpTa OT MCECTa IIOIPY3KHU
A0 OIIPOKUABIBATCIIA,

® BCE MpEJOCTaBsieMble IUIaHBl TOPHBIX PabOT
JIOJIKHBI OBITh BBITIOJIHEHBI B OHUX KOOPAMHATAX;

® OUWCTHBIE  3a00M,  PYAOCHYCKH,  MecTa
neperpy3ku 000pyIOBaHHUS MOXKHO MPEJOCTaBUTH B
Bune koopauHar (X,Y,Z). Hns 3a0oeB Oepercs
KOOpJIMHATa B LIEHTPE 3a00€ UM B Hayase BIPaOOTOK

e yHpopMaLMsI O TEXHOJOrWAX paboThl Ha
pyJIHUKaX (MCIOJIb3yeMasi TEXHUKA, BUABI padoT);

® 3HAYCHUE HOMUHAJIBHON (CKOPPEKTUPOBAHHOU
NacrOPTHON ) MPOU3BOAUTEILHOCTH 000PY10BaHUS;

® XapaKTePUCTUKH HMMEIOIIUNCA TEXHUKHU (THII,
MapkKa, KOJIM4eCTBO, IpaQUK peMOHTOB);

e NpaBWJia U HOPMATHUBBI ONPENEIICHUS YUCTOTO
pabouero BpeMeHUH OOOpPYAOBAaHHSA, 3a BBIYETOM

06CJ]y>KI/IBaHI/I$I, 3alllTaHUPOBAHHBIX u
HC3aINIaHUPOBAHHBIX ITPOCTOCB,

e uHpopManus o ToM Kakas [IJIM B kakom 3aboe
paboTaeT u Kyja pa3rpy’kaercsi Ha BBIOpaHHYIO J1aTy;

® 3aTpaThl Ha TOTUTHBO, CTOMMOCTD
o0opynoBaHus, CTOMMOCTD o0CITy>)KUBaHUS
o0opy10BaHUs 3a 4ac;

e CcxeMbl MapmpyToB aBvkeHus BIIT;

L I/IH(l)OpMaLII/ISI O CKHUIIOBOM IIOOABEME, BBICOTC
CTBOJIa, BDCMCHH JIBUKCHUA, I'PY30ITIOJbCMHOCTH,
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Hean

3agaum

e wHpOpPMAIHS O CMEHAX (YUCII0, JJTUTEITLHOCTH)

OCHOBHBIMHU 1EJISIMU Pa0OTHI SBIISIOTCS:
OnTuMu3ams TPaHCIIOPTHBIX TIOTOKOB B PyTHUKAX;
Ouenka b heKTUBHOCTH HCIIOJb30BaHUS u
OTIpe/ieNIeHNE ONTUMAIILHOTO KOJIMYECTBA TEXHUKHY;
ObecnieueHre NPO3PAYHOCTH U 0OOCHOBAHHOCTH
IUIAHUPOBAHMUS ~ PECypCOB,  HEOOXOMUMBIX IS
BBITIOJTHCHHSI TPAHCIIOPTHBIX OTeparuit

Anamu3 HeoOxoauMoun s co3ganusa UM ucxogHou
uHdopmaluu, ee 10padboTka U BepudUKaIus;
Pa3paboTka KOHIIENTYaJbHBIX MOAXOAOB K CO3/JaHUIO
UM, a Takxke TpeOOBaHUN K KpPUTEpHUSIM €€
ONTUMU3ALUY;

Co3ganne MMUTALMOHHBIX MOJIEJIE BCEX PYIHHUKOB,
BXOJSIIIUX B OPTaHU3AIMOHHBIN IEPUMETP MPOEKTA;
IIpoBeneHre Ha CO3aHHOM MOJEIM HECKOJIBKUX
DKCIIEPUMEHTOB C LEIbK0 €€ KOPPEKTUPOBKU Ha
OCHOBAaHHMHM  HaOJIOJAEMBbIX  PE3yJIbTaTOB  W/WJHU
MIPOTHO3UPYEMBIX PE3YIHTATOB;

PazpaboTtka JIIOKYMEHTALIUY, MTO3BOJISOLIEN
UHTEPIIPETUPOBAaTh U (POpMaIU30BaATh PE3YIbTATHI
pabotsl IM;

dopMupoBaHue/yTOUYHEHUE KpUTEPHUEB
3 (HEKTUBHOCTH TPAHCTIOPTHBIX TTOTOKOB
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OBO3HAYEHUA N COKPALIEHU A

B HaCTOHHleﬁ pa60Te IIPpUMCHAIOTCA  CIICOYIOIIHUC 0003HAYCHUA WU

COKpalICHUS:
O060o3na4enne
e — HaumeHoBanue

bII buznec-mipouecc

I'n ['maBHBIN HHXEHED

['MK ['opHBII-METAILUTYPTUYECKUN KOMILJIEKC

30 3anonspHbIi Qriran

UM NmurannoHHOE MOAEIMPOBAHUE

TO Texunueckuil oTae

TOwuP TexHuueckoe 00CITyKUBAHUE U PEMOHT

TOPO TexHnueckoe 00CITyKUBaHUE U PEMOHT 000PYI0BaHUS

I1CO [TogzemMHOE caMoX0IHOE 000PYA0OBaHUE

120 [11aHOBO-PKOHOMHYECKU OTHEN

[y [11aHOBO-PKOHOMHYECKOE YIIPABICHUE

[IMP [entp Mapkmieigepckux padbot

HI'P [leHTp reosioruyeckux padoT

IYIITY [To3eMHBIN y4aCTOK MPOTrHO3UPOBAHUS U ITPEIYITPEKICHUS

TOPHBIX YJIapOB

JTanbl BbINOJHEHUs padoT
PaGoThl 10 CO3MaHMIO M BHEAPEHHUIO CHUCTEMBI TUIAHUPYETCS BBHIMOJHATH B 4

9Talma, MNepCUYUCICHHBIC HUIKC. Hepexo;l C OTalla Ha JTall BBIIIOJIHACTCA, TOJBKO

ocCJIC 3aBCpHICHHA MPCALIAYIICTO. B X04€ KaXOaoro oTalna YTOUHSAIOTCA
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TpeOoBaHus K co3naBaembiM UM u BHenpsiemoii Cucreme. Jtamn 1. OGcnenoBanue.

Otan 2. Pa3paboTka KOHLEMIMKM MMHUTAUMOHHOW Mmojaenu. Jtam 3. Paszpabotka

UMUTAIIMOHHON Mojenu. Otan 4. Bepudukamus, yroyHenue, cpada B 1D

AMUTAIIMOHHOU MOJIEIIH.

I/Ic110.111>3yeM1>1e TEPMHUHBI U COKPAILICHUA

Ne | Tepmun wim | Onucanue
/Il | COKpaleHne
1 | UM NMuranmmonnas Moaenb
2 | CbY CamoxoiHas OypoBasi yCTaHOBKa
3 | 1AM [lorpy304HO-g0CTaBOYHAS MAILIMHA
4 | [IIAC [ITaxTHBINA aBTOCAMOCBAJ
S5 | TTIP ["'opHO-TIOATOTOBUTEBHBIE PAOOTHI
6 | 'KP ["'opHO-KanuTanbHbIE PAOOTHI
7 | BKC byHKepHO-KOHBEWEPHAs cucTeMa
8 | BLUT BHyTpuaxTHbIi TPAaHCIIOPT
9 | TC TpaHcopTHOE CPEACTBO
10 | XK1 Kenesnas nopora
11 | XKAT 2Kene3HoaopoxKHBII TpaHCTIOPT
Tabéauua 2.1 — Onucanue cBOWCTB PyIHNKA
Ne Ha3Baumue Texunueckoe Tun JaHHbIX Onucanue
Ha3BaHue
1 | HaumenoBanue name Crtpoxka HaunmenoBanue pynHuka
2 | X-xoopamHaTta X [{enoe uucmno X-KOoopJuHaTa JEBOTO BEPXHETO
yrijia maxTHOr' O IOJIA
3 | Y-xoopauHara y [{emoe yucmno Y -KOoOpAMHATA JIEBOTO BEPXHETO
yrija maxTHOro IoJId
4 | Hlupuna width Llemoe uncio [uprHa MaxTHOTO MO, M
5 | Bricora height Lenoe uncio BricoTa mraxTHOro mosst, M
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Ne Ha3zBanue Texunueckoe Tun gaHHBIX Onucanue
Ha3BaHUe

6 | Coucok scenarios Cnumcok Cnucok ciieHapues,

CLICHapHEeB CLICHapHueB OIpEICIICHHBIX B paMKaxX pyJHUKa

7 | Coucok ypoBaeit | levels Crucoxk ypoBHe#t | Cnircok ypoBHEH (I1aCTOB),

OIpEICIICHHBIX B paMKaxX pyJHUKa

8 | YpoBeHnb bksLevel Cchulka Ha @DUKTUBHBIN ypOBEHb (T11acT),
OyHKEpHO- 00BEKT THMA HCIIOJIB3YEMBIH JIJIS1 OTOOPasKESHHS
KOHBEWEPHOU «YpOBEHb» OyHKEpHO-KOHBEHEPHOI CHCTEMBI
CHCTEMBI

9 | YposeHns trainLevel Ccblika Ha OUKTUBHBINA YPOBEHB (IIJIACT),
IaXTHOM 00BEKT THIA UCIIONIb3YEMBIN JJI1 OTOOpaXKEHUS
PEIBCOBOM CETH «YpOBEHb» HIaXTHBIX PEJIbCOBBIX ITyTEH

Ta6auna 2.2 — HaGop cBoiicTB 00beKTa «YPOBEHBY
Ne Ha3zBanmue TexHu4eckoe Tun JaHHBIX Onucanue
Ha3BaHUe

1 | HammenoBanue name Crpoxka HaunmenoBanue ypoBHs

2 | Pyonux mine Cchuika Ha Wudopmanus o pyaHuke, s
CYLIECTBYIOIIUI KOTOPOTO OMPENEIEH IIIaCT
00BEKT THIIA
«PynHUK»

3 | Bepxwuss topDepth Yucnoroe Nudopmanus o pacrnonoxxeHun
rpaHuIa 3HA4YCHUE BEpXHEH I'PaHULIbl TOPU30HTA, M
TOPU30HTA

4 | Huxwusis rpannna | bottomDepth Yucnosoe WNudopmanus o pacnonokeHun
TOPU30HTA 3HAYCHUE HIDKHEW TPaHUIIBl TOPU30HTA, M

5 | lger color [IBer [{BeT xoJicTa Mpe3eHTaH B

rpaguIecKoM peakTope mpu
BBIOpAaHHOM TEKYIIEM YPOBHE
Ta6auna 2.3. - Hadop cBoiicTB 00bexTa «CiieHapuii»
Ne Ha3zBanue TexHuYeCKOEe HA3BAHUE Tun JaHHbIX Onucanue
1 | HaumenoBanue name Crpoka HaumenoBanue
CLeHapus
2 | HauanpHas mata beginDate Jlata Jlata Hayana mepuoaa
MOJICJIMPOBAHUS
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Ha3zBanmne

Texanueckoe Ha3BaHHNE

Tun fanHbBIX

Onucanue

3 | Koneunas ngara endDate Jlara JlaTta okOHUaHMS
nepuoaa
MOJICJTUPOBAHUS
4 | PynHuk mine Cchuika Ha Nudopmanmst o
00BEKT THMA pyIHUKE, IS
«PymHUK» KOTOPOTO OIpEIeICH
CLICHApHil
5 | Crnucok experiments Cnucok Cnucok
IKCIIEPUMEHTOB IKCIIEPUMEHTOB OKCIIEPUMEHTOB,
OTpeeNIeHHBIX JJIs
CIIeHapus
6 | Coucok yyacTkoB | areas Cnucok yyactkoB | CIIUCOK y4acTKOB,
OTIpeICTICHHBIX IS
cleHapus
7 | Coucok mineSegments Cnucok CHHCcoOK CerMeHTOB
CETMEHTOB CETMEHTOB BBIPA0OTKH,
BBIPaOOTKH BBIPAOOTKH oTpeeNIeHHBIX s
CIieHapus
8 | Cnucok y3710B mineNodes Crnucok y31oB Crnucok y3110B
IIAXTHOTO TTOJIS IIAXTHOTO ITOJISI [IAXTHOTO ITOJIS,
OTpeeIEHHBIX AJIs
CIICHapus
9 | Coucox routes Criucok Crucok MapuipyTos,
MapIIpyToB MapIIpyToB OTIPEICIICHHBIX IS
ClieHapus
10 | Crucok skips Crmcok CIHCOK MOIBbEMHBIX
MTOTbEMHBIX MTOTbEMHBIX MaIlIvH,
MaIIiH MaIIiH OTIpeeIeHHBIX AJIs
CIIeHapus
11 | Croucok 6ynkepoB | bunkers Criucok OyHkepoB | CIiucok OyHKEpOB,
OTIpEICIICHHBIX JJIS
CIieHapus
12 | Crucok conveyors Crnucox Cnucok KOHBEHEPOB,
KOHBeWepoB KOHBEHEPOB OTIpeIeIeHHBIX AJIs
CIieHapus
13 | Cnucok railWays Criucok CIHCOK CerMeHTOB
CEeTMEHTOB CETMEHTOB [IAXTHOTO PEIBCOBOTO
IIaXTHOTO IaXTHOTO MyTH, ONIPEICTICHHBIX
PEITbCOBOTO ITYTH PENBbCOBOTO MYTH | JUIS CIICHAPHS
14 | Crucok y3710B railNodes Crmcok y3ioB CrucoK y3ioB

[IaXTHOTO
PENBCOBOTO ITyTH

HIaXTHOTO
PENBbCOBOTO ITyTH

LIaXTHOT'O PEIbCOBOIO
IIyTH, ONIPEAEIICHHBIX
JUIS CLICHApUs
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Ne Ha3Banue TexHn4eckoe HA3BaAHHE Tun JaHHBIX Onucanue
15 | Croucok scooptrams Crmcok Cnucok morpy3o4Ho-
MOTPY304HO- MOTPY304YHO- JIOCTABOYHBIX MAIIIUH,
JIOCTaBOYHBIX JOCTaBOYHBIX OTIPEIeTICHHBIX IS
MaIluH MaIlfH CIIeHapus
16 | Crucok drillingEquipments Crcox Crucok caMOXOIHBIX
CaMOXO/IHBIX CaMOXOIHBIX OypOBBIX YCTaHOBOK,
OypOBBIX OypOBBIX OIIPEEIIEHHOTO JUIs
YCTaHOBOK YCTaHOBOK CIieHapus
17 | Coucox trains Crucok CIHCOK IMOA3EMHEIX
MOI3E€MHBIX ITOI3E€MHBIX IOE3/10B,
I10E3/I0B I0E3/I0B OTIpeICTICHHBIX IS
CIieHapus
18 | Cromcok maxtaeix | trucks Crucok maxTHeIX | CIHCOK IMIaXTHBIX
CaMOCBAaJIOB CaMOCBAaJIOB CaMOCBAJIOB,
OTIPENIETICHHBIX IS
CIieHapus
19 | Coucok Barono- carDumpers Crnucoxk BaroHo- Crnucoxk BaroHo-
OTIPOKH IBIBATEIICH OTIPOKH/IBIBATEIIEH | ONIPOKHUIBIBATEIICH,
OTIPENIETICHHBIX IS
CIeHapus
20 | Crucox mect carBottomUnloaders Cnmcok mecT CHmCOK MECT TOHHO
JTOHHOU JTOHHOU pasrpysku
pasrpy3Ku pasrpy3ku OTIPENIETICHHBIX IS
CreHapus
21 | Crucox millholes Crincox CHucok pyaoCIyCKOB,
PYIOCIIYCKOB PYIOCITYCKOB OTIPEICTCHHBIX IS
CleHapus
22 | JQucraHius distanceBetweenTrains Yucnosoe MuHnManbHas
Mexay K/- 3HAYCHUE BO3MOKHAs
cocTaBaMu JTUCTAHIIAS MEXIY
JKJI-coctaBamu, M
Tabauna 2.4. — Habop cBoiicTB 00bekTa «IKCIIEPUMEHT»
Ne Ha3zBanue TexHuYecKoe Tun JaHHBIX Onucanmue
Ha3BaHHeE
1 | HaumenoBanme name Crtpoka HaumenoBanue crieHapust
2 | Cuenapuit scenario CchlIka Ha Nudopmanus o cuenapum,
00BEKT THIIA JUTSI KOTOPOTO OTpe/ieieH
«Cuenapuii» SKCIEPUMEHT
3 | Crucok HabopoB | taskSets Criucok HabopoB | Cnicok HaOOpoB 3azady,
3a7a4 3a7a4 OTIPEIeTICHHBIX IS
IKCTIEPUMEHTA
4 | Criucok schedules Crincok Criucok pacnucaHuid,
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pacnucaHum pacnucaHum OIPEACIICHHBIX IS
JKCIIEPUMEHTA
Ta6auua 2.5. — Hadop cBoiicTB 00beKTa «Y4acTOK»
Ne Ha3zBanue Texunueckoe Tun nasHHbBIX Onucanue
Ha3BaHMe
1 | HaumenoBanue name Crpoka HanmenoBanue cerMmeHTa
BBIPAOOTKH
2 | Cuenapwuii scenario Ccputka Ha 00bekT | MH(DOpMarus o crieHapuw,
tuna «CueHapuil» | IUIsl KOTOPOro onpeaeneH
CErMEHT BbIpa0OTKU
Ta6auuna 2.6 — HaGop cBoiicTB 00bekTa «CerMeHT BbIPA0OTKI»
Ne Ha3zBanue Texnuueckoe Tun paHHBIX Onucanne
Ha3BaHMe
1 | HaumenoBanue name Crpoka HaumenoBanue cermenra
BbIPa0OTKU
2 | Havanbhsiii y3en | begin Ccbuika Ha 00BEKT | ¥Y3ei HIaXTHOTO OIS,
IIaXTHOTO TOJIS Tumna «Y3en SBIISIOIINNACS HAYaIbHOM
[IaXTHOTO MOJISH» | TOYKOW CErMEHTa BhIPAOOTKH
3 | Koneunsrit y3en | end Ccplika Ha 00BEKT | ¥Y3es IaXTHOIo MoJs,
MIAXTHOTO MOJISt THNa «Y3en SIBJISTFOIIIMICA KOHEYHOMN
[IaXTHOT'O MOJIA» | TOUYKOM CerMeHTa BhIpaOOTKH
4 | Cuenapuit scenario Ccbuika Ha 00bekT | MH(popmanus o cueHapuu,
tuna «CueHapuil» | Uisi KOTOPOro OnpeaeieH
CErMEHT BbIpa0OTKH
5 | Kauecto rpynra | groundQuality Yucno B npenenax | [lokasarens kauecTBa rpyHTa,

or0 mo 1

BIIMSIOIINM HA CKOPOCTh
JIBUKEHHSI TPAHCIIOPTHBIX
CPEIICTB ¥ Ha CKOPOCTh
norpy3ouHsix padot I[TIM
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Ne Ha3zBanue TexHuueckoe Tun JaHHbIX Onucanue
Ha3BaHHe

6 | Hdocrynuocts ast | movingAllowed Jloruueckoe dnar JOCTYIHOCTH CErMeHTa

JIBHKCHUS 3HAYCHHUEC JUISL IBUOKCHUS TIO HEMY
KaKUX-JIMOO TPAHCIIOPTHBIX
Cpe/CTB
7 | Cmucok ToYek bendpoints CHmcok Touek Cnmcok Touek neperuda B
neperuba neperuda CTPYKTYpE CErMEeHTa
BBIpPAOOTKH
8 | Yuacrok area Ccouika Ha 00beKT | Ccblika Ha OOBEKT THIIA
THIIA «YYaCTOK» «Y4acToK»

9 | Bo3moxeH Ju bypassingAllowed | Jloruueckoe dnar, yka3bIBaroIIui,
BCTPEUYHBIN 3HAYCHUE BO3MOJKEH JIM BCTPEUHBIN
pas3besn pazse3n CBY, I[1IM u ITAC
TpaHCIIopTa Ha CETMEHTE

Tabauna 2.7. — HaGop cBoiicTB 00beKTa «Y3eJ1 MAXTHOTO MOJIs»
Ne Ha3zBanue Texnunueckoe Tun gaHHBIX Onucanne
Ha3BaHHe
1 | HaumenoBauue name Crtpoxka HaumenoBanue y3m1a
MIAXTHOTO ITOJIS

2 | Cuenapuit scenario Cchuika Ha HNudopmanus o crieHapuu, B
00BEKT THMA KoTopoM Haxonures YIIIT
«Cuenapuii»

3 | YpoBeHb level Ccpuika Ha YpoBeHb, Ha KOTOPOM
00BEKT THIA Haxoxutcs YIIII
«YpOBEHBY

4 | X-xoopauHara X Lenoe uucno X-KoopauHaTa

mecrononoxkenus YIIIII

5 | Y-koopauHaTa y [enoe uncmno Y-koopauHara

Mectonoaoxenus YT
5a | Z-xoopauHara z Lenoe uncio Z-koopJuHaTa
Mectonoaoxenus YT
6 | Coucok out Crucox TeXHHYECKUH CIIHCOK, B
BBIXOJHBIX CETMCHTOB KOTOPOM COJIEpKATCS BCE
CErMEHTOB IIAXTHOTO MOJISI BeIxosmue u3 YIIII
IIaXTHOTO MOJIS CETrMCHTHI IAaXTHOTO MOJIS
7 | Crircok BXOAHBIX | iN Crucox TexHUYIeCKHM CITHCOK, B
CETMCHTOB CETMCHTOB KOTOPOM COZEpKaTcs BCe
IIaXTHOT'O I0JIA IIaXTHOT'O I0JIA pxojsame B YIIIT cermeHTHI
IIaXTHOT'O MOJIS
Ta6auna 2.8. — Habop cBoiicTB 00bekTa «MapmpyT»
Ne HasBanue TexHn4eckoe Tun gaHHBIX Onucanue
HA3BaHMeE
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1 | HammenoBanue name Crtpoka HaumenoBanue mMapuipyra
2 | Cuenapwii scenario Ccpuika Ha WNudopmanus o crieHapuu, B
O00BEKT THMA KOTOPOM HaXOJUTCS
«CrieHapuii» MapuipyT
3 | Crnucok mineSegments Cnmcok CHuCcoOK CerMEeHTOB
CETMEHTOB CETMEHTOB HIAXTHOTO TIOJIA,
[IaXTHOTO TOJIS IIAXTHOTO MOJISI | COCTABJIAIOIINX MapuIpyT
Ta6auna 2.9. — Hadop cBoiicTB 00bexTa «I1JM»
Ne Ha3Banmue Texuuueckoe Tun JaHHbIX Onucanue
Ha3BaHHe
1 HanmenoBanue name Crpoka Hanmenosanue 11]IM
2 X-KoopiMHaTa X Llemoe uucio X-KoopIMHaTa
Mecrononoxenus [1JIM na
X0JICTe rpaduueckoro
penakropa
3 Y-koopMHaTa y Ienoe uncmo Y-koopuHaTa
Mecronoyoxenus [1JIM na
X0JICTe rpaduueckoro
penakropa
3a | Z-xoopauHaTa z Lenoe uncino Z-koopauHaTa
Mecrononoxenus I1IJIM Ha
X0JICTe TpaduuecKoro
penakTopa
4 Cuenapuii scenario Ccpuika Ha WNupopmanus o cueHapuu,
O00BEKT THMA JUTsL KOTOPOTO OTpesiesieHa
«CrieHapuii» I1M
5 VY3en 6a3oBoro baseMineNode Cchbuika Ha WNudopmanus o 6a3oBomM
pacToNnOXKEHUS 00BEKT THIA Mecrononoxenuu [1]IM, B
«¥Y3en mwaxtHoro | koropsii IIIM
TIOJIS)) BO3BpAIaeTCsl HA BPEMsI
MIPOBEJICHUS B3PBIBHBIX
paboT U 1OCiIe OKOHYAHUS
CMEHBI.
6 Ckopoctb asmwkenust | velocityFull 3aKkoH 1 Ckopocts asmwkenus [11IM ¢
C Ipy30M napameTphbl rpy3oMm, km/d4. CKopocThb
pacripenienieHust | ONpeeNseTcs Kak
CITyJaifHast BeTUYMHA. 3aKOH
U TIapaMeTpPhI
pacripe/ieIeHus 3aBUCST OT
Ka4yecTBa IPyHTA.
7 Ckopocth aBrkenus | velocity 3aKoH 1 CKOpOCTh ABUKEHUS
6e3 rpysa napameTpsl nopo>kuero [1/IM, km/u.
pactipenenienusi | CKOpoCTb onpenensieTcs: Kak
CiTydaifHasi BeTMUMHA. 3aKOH
U TIapaMeTphl
pacripesieieHus 3aBUCST OT
KauecTBa rPyHTA.
8 Koaddunment tiltVelocityDecre | HucmoBoe Koaddunuenr,
CHIDKeHMsI ckopocTtu | seQuotient 3HAUCHUE OTPUIATENILHO BIUSIOMINN
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Ne Ha3zBanue Texunueckoe Tun naHHBIX Onucanue
Ha3BaHHe
Ha | rpagyc HaKJIoOHa Ha CKOPOCTb JIBUXKEHUS
[TIM 1no HaKJIOHHBIM
MOBEPXHOCTSAM

9 MaxkcumanbHas capacity [TonoxurensHoe | MakcuMaiibHas
BMECTUMOCTb, Macca YHCIIOBOE BMecTuMOCThb koBmia [1J]IM, T

3HAYCHHE

9a | MakcumanbHas capacityVolume | ITomokutensHoe | MakcuManbHas
BMECTUMOCTb, 00BEM YHCIIOBOE BMECTUMOCTH KoBIIa [TJ]IM,

3HAYCHHE M3

96 | Kosddumnuenr capacityValue [MonoxutensHoe | Koadduiment 3anoaHeHus
3aroJHeHUs KOBIIA YHCIIOBOE KoBIIa. B nanpHeiimem

3HaYEHUE OyzeT MpUMEHSThCS
3aBHCHMOCTb 3aII0JIHEHUE
KOBIIIA OT psAJia MapaMeTpPOB.

10 | INpousBoautenbrocts | directLoadingPer | 3akon u [Tpon3BOAUTENILHOCTH
norpy3ounsix pador | formance napameTpsl MOTPY304HBIX paboT npu
pu pabote 6e3 pacnpeneneHus | pabote 63 AUCTAHITMOHHOTO
TMCTAaHIIHOHHOTO yIpaBIeHUS, T/MHH.
yIpaBICHUS [Tpon3BOAUTENBHOCTD

OTIpeNIeNsIeTCs KaK
cilyyailiHas BeJIMYMHA. 3aKOH
U TIapaMeTpPhI
pacrpezieNieHus: 3aBUCST OT
KBTM(DUKAIIMHA MATHHACTOB

11 | INpousBoautenbHOCTh | remoteLoadingP | 3akon u [Ipou3BOAUTENBHOCTD
Horpy30uHbIX padoT | erformance napameTpsl MOTPY304HbIX padboT npu
pu paboTte ¢ pacmipeneneHusi | paboTe ¢ MyJIbTOM
MyJETOM JTVCTaHITHOHHOTO
JTUCTaHIIMOHHOTO yIpaBleHusi, T/MHH.
YIIpaBJICHUS [Tpon3BOANTENEHOCTH

ofpeieNnsercs Kak
clly4aifHasi BeTMYMHA. 3aKOH
U TIapaMeTphl
pacripesieieHus 3aBUCST OT
KBaJTM ()UK MAITHHUCTOB

12 | IpousBoautenbHocTh | bunkerUnloading | IMonoxutensroe | [Ipon3BOANTEIBHOCTD
CCBITIAaHUS PY/BI B Performance YHCIIOBOE CCBITIaHUs PYIbI B
PYIOCTyCK 3HauYeHUe PYIOCIIYCK, T/CEK.

13 | IpousBoautenbrocTh | truckLoadingPer | 3akon u [Ipon3BOaAUTENBHOCTD
IIOrPY3KH pPyAbl B formance IapaMeTpsl norpy3ku pyasl B IIIAC,
IAC pacmpesneneHus | T/ceK.

[Ipon3BOAUTENBHOCTH

onpezensercs Kak
cilydaiiHasi BeIMYMHA. 3aKOH
U TIapaMeTpbl
pacnpeneneHus 3aBUCAT OT
KBaJIM()UKAIIMY MAalIMHUCTOB
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Ne Ha3zBanue Texunueckoe Tun naHHBIX Onucanue
Ha3BaHUe
14 | UnTepBan MexIy movingDelaysM | 3akon u WHTepBai MEKIy
3a/IepKKaMHU IIpU TTF rapameTpsl 3a/1epKKaMHU IPU JBUKEHUU,
JBYKEHUU pacripesienieHust | 00yCIOBICHHBIMU
pa3beE30M C JIIOIBMU U
BCIIOMOTaTeIbHBIM
TPaHCIIOPTOM, MHH
15 | JInuTenpHOCTD movingDelaysM | 3akon u JImITeNBHOCTD 3a1epIKeEK,
3a/IepKKH IIpU TTR rapameTpsl 00yCJIOBJICHHBIX Pa3be3I0M
JBYKEHUH pacripesieieHust | C JIOAbMU U
BCIIOMOTaTeJIbHbIM
TPAaHCIOPTOM, MUH
15a | JnurensHOCTH bypassDelayTim | [TonoxutenbHoe | JTUTENBHOCTD 3aCPIKKH
3aJIepAKKH MIPU e YHCIIOBOE IIPU BBINOJIHEHUH
BCTPEUHOM pazbe3jie 3HaYEHUE BCTPEUHOI'0 pa3be3jia C
apyrum TC, mun
16 | YuenwsHBIH pacxon emptyFuelConsu | TTonoxxurenbHoe | YaeabHBIN pacxo/1 TOILUIHBA
TOIJIMBA Ha 1 KM mptionRate YHCIIOBOE Ha 1 kM nmoposxkHero npooera,
MOPOXKHETo mpodera 3HAYCHUE KT
17 | YaensHBIN pacxon fullFuelConsump | IMonoxuTenbHoe | Y IeNbHBINA pacXxo TOIUIMBA
TOIUIMBA Ha 1 KM tionRate YHCIIOBOE Ha | kM mpo0era ¢ MmoJTHOM
npodera ¢ MoIHOM 3HaYEHUe 3arpy3Kou, Kr
3arpy3Koun
18 | KBanmdukaumonnas | driverSkill [onoxutensHoe | [Tapamerp, onpenensromuit
rpyImia MalluHUCTOB YHCIIOBOE COOTHOIIIEHUE MAIIMHUCTOB
3Ha4YCHHE pa3Hoil KBaUPUKAIIH.
19 | IlepuognuHOCTH delaysMTBR 3aKkoH H WuTepBan Mexmy
nposenenus TONP IapaMeTpbl 3aziepkkamu B padore I1JIM,
pacripeiesieHust | 00yCJIOBJICHHBIMU
win Tabnuunble | npoBeaeHueM TOWP
3HAYEHUs
20 | JAiuTenbHOCTh repairDuration 3aKkoH 1 JTMTeIhHOCTD 3aIepIKEK B
nposenenus TONP IapaMeTpbl pabore I1JIM,
pacripeiesieHust | 00yCIOBJICHHBIX
WJIH TaOJINYHbBIE nposeaenuem TOUP, mun
3HAYEHUs
21 | IleppoguuHOCTh delaysMTTF 3aKoH U WuTepBan mexay
HACTYIUICHUS OTKAa30B IapaMeTpsl npocrosmu [1JIM,
pacrpeneneHust | 00yCIIOBIEHHBIMU OTKa3aMH,
WU TaOJIMYHBIE | MUH
3HAa4YeHUs
22 | IMTenbHOCTh repairDurationM | 3akoH u JTMTeThHOCTD 3aJIepIKEK B
IIPOBEJICHUS TTF apaMmeTpsl pabore I1JIM,
BOCCTAaHOBUTEJBbHBIX pacnpeneneHuss | 00yCIOBIEHHBIX
pabot WK TabJIMYHBIE | BOCCTAHOBJIEHUEM, MUH
3HaYEHUs

Tabauua 2.10. — Habop cBoiicTB 00bekTa «IIAC)»
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Ne Ha3zBanue Texunueckoe Tun gaHHBIX Onucanue
Ha3BaHHeE
1 HaumenoBanue name Crpoka HaumenoBanue [HIAC
2 X-koopauHara X [enoe uncno X-koopauHara
Mecronosioxenus HTAC
Ha XO0JICTe TpaduIecKOro
penakTopa
3 Y-koopuHaTa y Lenoe uucmno Y-koopuHara
Mecronoyioxenus HTAC
Ha XO0JICTe TpaduIecKoro
penakTopa
3a | Z-xoopauHaTa z [enoe uncno Z-koopuHaTa
Mecronoyioxenus HTAC
Ha XO0JICTe TpaduIecKoro
penakTopa
4 Cuenapuii scenario Ccplika Ha 0OBEKT WNudopmanus o crueHapus,
tuna «CueHapuii» JUISL KOTOPOTO OIpeieNieH
IAC
5 HauanbHoe beginMineNod | Ccbuika Ha 00BEKT HNudopmarus o 6a30BoM
pacIoiokKeHNe e THNna «Y3en mecrononoxernuu [HTAC
IIAXTHOTO TOJISH)
6 Ckopocth aemkenus ¢ | velocityFull 3akoH u napameTpbl | CKOPOCTh JTBUKCHUS
rpy3oM pacupeneneHus IIAC npu ycnosuu
MEPEBO3KU TPy3a, KM/U.
CxkopocTs onpenensiercs
KaK ciyyaiiHas BelIMYMHA.
3aKOH U apaMeTpbl
pacrpezieieHus: 3aBUCAT
OT Ka4eCTBa IPYyHTA.
7 Ckopocth aBwkenus | velocity 3akoH 1 mapaMeTpsl | CKOPOCTb JBUKECHHUS
0e3 rpy3a pacrpeneneHus nopoxkuero [IAC, km/4.
CkopocTb onpenensercs
Kak cllydaliHasi BEJITMYMHA.
3aKoH U apaMeTpbl
pacripeiesieHus 3aBUCST
OT KauecTBa IPyHTA.
8 I'py3onoabemMHOCTh capacity [TonoxurensHOE I'pyzonoasemuocts HHIAC,
YHUCIOBOE 3HAYEHHE | T
9 IMpoussoautensuocts | bunkerUnloadi | ITonoxurensHoe [Tpou3BoOAUTEILHOCTD
CCBITIAaHUS PY/BI B ngPerformanc | uncioBoe 3HaYeHUE | CCHITIAHUS PY/bI B
PYIOCITYCK e pyIOCIIYCK, T/MUH
10 | UnTepBan Mexy movingDelays | 3akon u mapamerpsl | MHTEpBaI MEXIY
3a/IepKKaMHU IpU MTTF pacnpeneneHus 3a/IepKKaMHU IpU
TBUKCHUH TBUKCHHH,
00yCIIOBIICHHBIMU
Pa3be3aoM C JIIOJIbMU U
BIIT, mun
11 | AnuTenbHOCTh movingDelays | 3akon u nmapameTpsl | JIJIUTEIBHOCTD 33JICPXKEK,
3a/IEpKKH IIpU MTTR pacnpeneneHus 00yCIIOBJIEHHBIX
JIBUKCHUH Pa3be3aoM C JIIOJIbMU U

BIIT, mun
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Ne Ha3zBanue Texunueckoe Tun gaHHBIX Onucanue
Ha3BaHHeE
12 | JInmuTenpHOCTD bypassDelayTi | ITonoxurensaoe JIMMTENBbHOCTD 3aICPKKH
3aJIEPKKH TPU me YHCIIOBOC 3HAYCHUE | MIPH BBHITOJIHEHUHU
BCTPEUHOM pazbesjie BCTPEYHOTO pa3be3/ia C
apyrum TC, mun
13 | YnenwHbI# pacxon emptyFuelCon | ITonoxurensHOE VY nenpHbIN pacxon
TOIUIMBA Ha 1 KM sumptionRate | yrcinoBoe 3HaYCHHE | TOILIMBA HA 1 KM
MIOPOXKHETO Mpobera MOPO’KHEro mpobera, Kr
14 | YaenwsHBIN pacxon fullFuelConsu | ITonoxuTenbHOE VY nenbpHbIN pacxon
TOIUIMBA Ha | KM mptionRate YHCIIOBOE 3HAYEHUE | TOIUIMBA Ha 1 KM mpobera
npobera ¢ MOJTHOM C IIOJIHOM 3arpy3Koi, Kr
3arpy3Koi
15 | IlepuognuHOCTH delaysMTBR | 3akon u napamerpsl | MIHTepBaI Mex1y
nposenenus TOUP pacnpenenieHus Wi | 3aJep)KKaMH B paboTe
TabIMYHBIC HIAC, 06ycnoBieHHBIMU
3HAaYEeHU npoBenennem TOUP
16 | JlnurenbHOCTH repairDuration | 3akoH u mapameTpsl | JUIMTEIBHOCTD 3a/IEPKEK B
nposenenus TONP pacupenenenust wiu | pabote LIAC,
TabJINYHbIE 00yCIIOBJIEHHBIX
3HAYEeHU npoBenennem TOUP
17 | IlepuognuHOCTH delaysMTTF | 3akon u napamerpbl | MHTepBan Mexay
HACTYIIJICHUS OTKA30B pacupenenenus win | npocrosimu HIAC,
TabJInYHbIE 00yCIIOBJIIEHHBIMU
3HAYCHUS OTKa3aMu
18 | JlnuTenbHOCTh repairDuration | 3akoH u mapameTpsl | JTMHTEIBHOCTD 3aIEPXKEK B
MIPOBEACHUS MTTF pactpenenenus unu | padore LIIAC,
BOCCTaHOBUTEIbHBIX TaOJINYHBIC 00yCIIOBJIEHHBIX
pabot 3HAYCHUS BOCCTAaHOBJICHUEM
Ta6auna 2.11. — Ha6op cBoiicTB 00bekTa «CBY»
Ne Ha3Banmue TexHuueckoe Tun JaHHBIX Onucanue
Ha3BaHHe
1 | HaumeHoBaHue name Crpoka HaumenoBanune CbY
2 | X-koopauHara X Lenoe uucno X-koopauHata
MECTOTIOJIOKECHUS
CBY na xoncre
rpauyecKoro
penakTopa
3 | Y-xoopauHarta y Henoe uncio Y-koopauHata

MECTOMOI0KEHUS
CBY na xoncre
rpadu4ecKkoro
penakropa
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Ne Ha3zBanue Texunueckoe Tun gaHHBIX Onucanue
Ha3BaHHe
3a | Z-koopauHata z Lenoe uncino Z-koopanHara
MECTOIIOJIOKECHHUS
CBY Ha xoncte
rpadgu4eckoro
penakropa

4 | Cuenapuit scenario Ccplika Ha Nudopmanust o

O00BEKT TUIIA CLICHApUH, JUIs
«Cuenapuii» KOTOpOTO OIpe/eTeH
ChY
5 | V3en 6a3oBoro baseMineNode Ccpuika Ha Hudopmarnus o
pacmoaoKeHus 00BEKT THMA 6a3o0BoM

«¥Y3eJ MaxTHOTO | MEeCTOMOJOKEHUU

IIOJIS» CBY, B xotopsiit CBY
BO3BpaIaeTcs Ha
BpEMsI IPOBEACHUS
B3pPbIBHBIX paboT

6 | CkopocTh ABUKECHUS velocity [TonoxurenbHoe | CKOPOCTh ABMIKEHHS

YHCI0BOE CBY, xm/u

3HauYCHUE

7 | UnTepBan Mexy movingDelaysMTTF | TpeyroabHoe WuTepBan Mexay
3aJIep>KKaMH MpU pacrnpezeneHue 3aJIep>KKaMHU MpU
TBYKEHUH (MuH., MOJI, JBYKEHUH,

MakKc. 3HaYCHHsI, 00yCIIOBIIEHHBIMH
MOJIOKHUTEIBHBIE | Pa3be30M C JIOAbMU
YUCIIOBBIE u BIIT, mun
3HAYEHUS)

8 | JnurenbHOCTh movingDelaysMTTR | TpeyromnbHoe JUINTENnBbHOCTh
3aJIePKKH TIPH pacripeneneHue 3aJiepKeK,

JBYKEHUH (MuH., MOJIa, 00YCIIOBIEHHBIX
MakKc. 3HaUeHHS, | pa3be370M C JIOJAbMHU
TOJIOKUTEIIbHBIC u BIIT, mun
YHCIIOBEIE
3HAYCHUS)

9 | 1uTensHOCTh bypassDelayTime [MonmoxutensHoe | JITUTEIHHOCTD
3aJIepKKH TIPH YHCIIOBOE 3aJIepKKH MPH
BCTPEYHOM pa3be3ie 3HaYCHHE BBITTOJTHEHUH

BCTPEYHOTO pa3be3ia
c npyrum TC, Mun

10 | [Ipou3BoaAUTENBEHOCTD mainDrillingPerform | ITonoxurensroe | [Ipon3BoANTEIBHOCTH
OypeHHUs LITypPOB UITN ance YHUCII0BOE OypeHHUs LITypPOB WU
CKBa)XMH IPU OYHCTHOU 3Ha4YeHHE CKBa)XMH IIPU

BBIECMKE

OYHCTHOM BBIEMKE,
M/MUH.
[Ipon3BOaAUTENBHOCTD
3a1a€TCS KaK CpeJlHEe
3HAYCHHUE JJIs
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Ne Ha3zBanue Texunueckoe Tun gaHHBIX Onucanue
Ha3BaHHe
kaxsioro tumna ChY.
11 | [Ipou3BOAUTENBEHOCTD auxDrillingPerforma | [TonoxurensHoe | [Ipou3BOAMTENILHOCTD
OypeHHUs LITypOB MPHU nce YHCIIOBOE OypeHHUs LIypOB MPU
MIPOXOJKE Pa3pe3HOro 3Ha4YCHUE MIPOXOJIKE PA3pPE3HOT0O
Tpeka ITpeKa, M/MUH.
[Ipon3BOAUTENBHOCTD
3aJ1aeTcsl KaK cpeliHee
3HAUYEHUE IS
kaxgoro tuma CBY.
12 | [lepuonn4HOCTH delaysMTBR 3aKoH H WuTepBan Mexy
nposeaenuss TONUP rapameTpsl 3aJIepKKaMH B paboTe
pacrpeneneHus ChY,
WK TaOJIMYHbIC 00yCIIOBIIEHHBIMH
3HA4YCHMS nposegenuem TONP
13 | lnurenbHOCTh repairDuration 3aKoH U JmuTepHOCTD
nposeaenust TONUP apamMeTpol 3a/IepKeEK B paboTte
pacrpeneneHus ChY,
WM TaOJTMYHBIC 00yCIIOBJICHHBIX
3HAYEeHUS nposenenrem TOMP
14 | [lepuoan9HOCTH delaysMTTF 3aKkoH H WuTepBan Mexay
HACTYIIJICHUS OTKA30B napaMmeTpbl npoctosimu CBY,
pacnpeneseHus 00yCIIOBJICHHBIMH
WK TaOJIMYHbIC OTKa3aMu
3HAYCHMS
15 | lnurenbHOCTh repairDurationMTTF | 3akon u JImuTeIpHOCTD
MPOBEACHUS rapameTpbl 3a/IepKeEK B paboTte
BOCCTaHOBUTEIBHBIX pacnpeneneHus ChY,
pabor WM TaONUYHbIE 00yCIIOBJIEHHBIX
3HAUCHUS BOCCTAHOBJICHUEM
Ta6auna 2.12 — Ha6op cBoiicTB 00bexTa «Ilog3eMHbIi moe31»
Ne Ha3Banue Texuuueckoe Tun 1aHHbIX Onucanue
Ha3BaHHe
1 | HaumenoBanue name Crpoxa HanmenoBanue
MOA3EMHOTI0 M0e3/1a
2 | X-koopauHaTa X Lenoe uncino X-KkoopauHara
MECTONOJIOKEHUS
MOA3EMHOTO TT0e3/1a
Ha XOJICTE
rpadudeckoro
peaakropa
3 | Y-xoopauHara y emoe uncmo Y-koopuHaTta
MECTOMOJIOKEHUS

nOoA3€EMHOIO 110o€31a
Ha XOJICTC
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Ne Ha3zBanue Texunueckoe Tun naHHBIX Onucanue
Ha3BaHUe
rpadudeckoro
penakropa
3a | Z-xoopauHara z Henoe uucio Z-xoopavHata
MECTOTOJI0KECHHUS
MOJI36MHOI'0 Moe3/1a
Ha XOJICTE
rpaduieckoro
penakropa
4 | Cuenapuii scenario Ccplika Ha Nudopmanus o
00BEKT TUIA CLEHapuu, s
«Cuenapuii» KOTOPOTO
oTpeieNieH
MOJI3eMHBIN M0Ee3]1
5 | HauanpHoe beginMineNode Ccpuika Ha Nudopmanus o
pacrosoxxeHue O00BEKT THMA 6a3oBoM
«Y3e1 MAaxTHOTO | MECTOIIOJIOKEHUH
TOJISD» MOJI3EMHOT0 Moe3/1a
6 | Ckopoctb velocity [MonoxutensHoe | CKOPOCTH ABHIKCHHS
JIBUKCHUS YHCIIOBOE MOJI3EMHOT'0 TI0€3/1a,
3HAYEHUE KM/4
7 | KonmnuectBo carsQuantity [TonoxutensHoe | KomuyectBo
BaroHOB YHCIIOBOE BaroHoB,
3HaYCHUE CIETUICHHBIX C
JIOKOMOTHBOM
9 | I'py3sonogwemuocth | carCapacity [MonoxurensHoe | ['py30moapeMHOCTH
OJIHOTO BaroHa, T YHCIIOBOE OJIHOTO BaroHa, T
3HAYCHHE
10 | 3ageprxka Mexmy carsLoadingDelay [MonoxurensHoe | Bpewms,
MOTPY3KOMH YHCIIOBOE TpeOyrorieecs
BaroHEeTOK 3Ha4YeHHe JIOKOMOTHUBY Ha
OTI'OH COCTaBa,
JOCTAaTOYHBIN s
Hayaya morpy3Ku
CJIEYIOIIETO
BaroHa, Cex
11 | UuTtepBan mexay breakdownMTTF 3akoH U WuTtepBan mexay
MOJIOMKaMU TIpH napameTpsl MOJIOMKaMH |
JBUKEHUH pacrpeneNeHlst | CXOJaMHU C pesIbCOB
WM TabJIWYHBIE | TP JIBMYKCHUHU, MUH
3HAa4YeHUs
12 | InmuTenbHOCTh breakdownMTTR 3aKoH 1 JmMTepHOCTh
3aJIepKKH MPH napameTpsbl 3aJiepKeK,
MTOJIOMKE pacripenienieHust | O0YCIIOBIEHHBIX
WM TaOJIMYHBIE | TTOJIOMKaMHU U
3HAYCHUS CXO/IaMH C PEITbCOB,
MUH
13 | IlepuoamaHOCTH delaysMTBR 3aKkoH H HuTepBan Mexmy
nposenenus TONP [apaMeTpbl 3a€pIKKaMH,
pacrpeaeeHust 00YCIIOBJICHHBIMH
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Ne Ha3zBanue Texunueckoe Tun naHHBIX Onucanue
Ha3BaHHe
WAJIY TaOJIMYHEIE npoBenenreMm TOUP
3HAYEHUs
14 | JInuTenbHOCTD repairDuration 3aKoH u JImuTeTbHOCTh
nposeaenuss TONUP rapaMmeTpbl 3a€PIKEK,
pacnpeseneHus 00YyCIIOBJIICHHBIX
i Tabauunsle | nposeaenuem TOWP
3HAYCHUs
Taoauna 2.13. — Hadop cBoiicTB 00bekTa «IlogbemMHasi MalliuHAay
Ne Ha3zBanue Texunueckoe Tun naHHBIX Onucanue
Ha3BaHHMe
1 | HaumenoBanue name Ctpoka HaumenoBanue
IOJ’bEMHON MaIlIMHbI
2 | X-xoopauHaTa X Lenoe uncino X-KoopauHara
MECTOIOJIOKEHUS
MOIbEMHON MAIIMHbBI Ha
XOJICTE rpapUUeCcKOro
penakTopa
3 | Y-koopauHata y Ienoe uncmno Y-koopuHaTa
MECTOIOJIOKEHHUS
NOIbEMHON MAIIMHbBI Ha
XOJICTE rpapUUeCcKOro
penakTopa
3a | Z-koopauHaTa z Lenoe uncino Z-koopJuHaTa
MECTOIOJIOKEHUS
MOABEMHON MAIlIMHbI HA
XO0JICTE TpapHUUecKoro
penakTopa
4 | Cuenapuii scenario Ccbuika Ha WNndopmanus o
00BEKT THMA CLIEHapuH, 17151 KOTOPOIo
«Crenapuiin» olpezesieHa NogbeMHAs
MalinHa
5 | bynkep bunker Ccpuika Ha Bynkep, B conpskeHuu ¢
00BEKT THMA KOTOpBIM paboTaeT
«byHKep» 110JTbEMHAs] MAaIIMHA
6 | BMectumocTh capacity [Tonoxurensnoe | O6beM ckuma,
CKHIIa YHCIIOBOE OTIpEAEIAIOIUI
3HauYeHUe JTUCKPETHOCTh
TPAHCIIOPTUPOBKU PY.IbI,
M3
7 | Bpems nukia turnaroundTime [TonoxurenpHoe | Bpewms Ha coBeplieHue
MoIbeMa CKHUIIa Ha YHCIIOBOE OJIHOTO MOIbeMa CKHIa
MIOBEPXHOCTh 3HAUEHUE Ha IIOBEPXHOCTH, Y.
8 | [lepuogmuHOCTH delaysMTBR 3aKkoH H WuTepBan Mexay
nposenenuss TONP IapaMeTpsl 3a7eprKKaMH,
pacrpeeneHust 00yCIIOBIICHHBIMU
iy Tabauunble | mpoBeaenueM TOWP
3HAuEHUs
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Ne Ha3zBanue Texunueckoe Tun naHHBIX Onucanune
HA3BaHUe
9 | JInuTeNnhHOCTD repairDuration 3aKoH U JnurensHOCTH
nposeaenuss TONUP apaMeTpbl 3aEPIKEK,
pacrpeneneHus 00YyCIIOBJIEHHBIX
i Tabnuunble | mpoBeaenuem TOWP
3HAUYEHMS
Tabauua 2.14. — Hadop cBoiicTB 00bekTa «KileTbeBoii moabeMHUK
Ne Ha3Baumue TexHuuyeckoe Tun JaHHBIX Onucanue
Ha3BaHHUe
1 | HaumenoBanue name Crpoka HanmenoBanue
KJIETLEBOU ITOAHLEMHOMN
MaITuHbI
2 X-KoopIMHAaTa X Ilemoe yucio X-KoopJIMHAaTa
MECTOTOJIOKEHUS
MOABbEMHON MAILIMHBI HA
X0JICTE TpaduuecKoro
penakropa
3 | Y-xoopauHara y Llenoe uucmno Y-koopuHara
MECTOIOJIOKEHUS
MOJBEMHOW MAIlIMHBI HA
X0JICTe rpaduueckoro
penakropa
3 | Y-koopauHata y I{enoe uuncmio Y-koopruHaTa
MECTOTOJIOKEHUS
KJIETbEBOT'O MObEMA HA
XOJICTE TpapuuecKoro
penakropa
3a | Z-xoopauHarta z [lenoe uucmno Z-xoopauHaTa
MECTONOJIOKEHUS
KJIETbEBOTO MO IbEMHHUKA
Ha XO0JIcTe TpaduyecKoro
penakropa
4 | Cuenapuii scenario Cchuika Ha WNudopmanus o
00BEKT THMA CIIEHApUH, JJI1 KOTOPOTO
«Cuenapuii» ompeJieseHa o IbEMHAs
MaliuHa
6 | BmectumocThb num\agons [TonoxurensHoe | KonnuecTBo BaroHETOK,
KJIETH YHCJIOBOE KOTOPBIE MOXKET
3HAYEHHE MIEPEBE3TH KJIETh
7 | Bpems nukia turnaroundTime ITonoxurensHoe | Bpems Ha coBeplieHue
mogabeMa KJIeTH Ha YHCIIOBOE OJIHOTO TIOJTbeMa KIIETH
TIOBEPXHOCTh 3HAUYEHHE Ha MOBEPXHOCTH, Y.
8 | [lepuogmuHOCTh delaysMTBR 3aKoH u HuTepBan Mexmy
nposenenuss TONP rapaMeTpbl 3aJ€pIKKaMH,
pacrmpeneneHus 00YCJIOBJIICHHBIMH
wiu Tabauunble | mpoBeneHuem TOMP
3HAYCHUSI
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Ne Ha3zBanue Texunueckoe Tun gaHHBIX Onucanune
HA3BaHUe
9 | JInuTeNnhHOCTD repairDuration 3aKoH U JIuTeIbHOCTD
nposeaenuss TONUP rapaMeTpbl 3a€PIKEK,
pacnpezeneHus 00YyCIIOBJIICHHBIX
win Tabanunble | mpoBenenuem TOMP
3HAYCHUS
Ta6auua 2.15 — Ha6op cBoiicTB 00bekTa «Pygocmyck»
Ne Ha3Baumue TexHnuyeckoe Ha3BaHUe Tun JaHHbIX Onucanue
1 HaumenoBanune | name Crpoka HaumenoBanue
pyJociycka
2 X-KoopIMHAaTa X Ilemoe yucio X-KoopJMHaTa
MECTOTIOJIOKEHUS
PYIOCITyCKa Ha XOJICTE
rpadu4ecKkoro
penakTopa
3 Y-koopauHaTa y [lenoe uucmno Y-koopauHara
MECTOIOJIOKEHUS
PYAOCITyCKa Ha XOJICTE
rpaguIecKoro
penaxkTopa
3a | Z-koopauHaTa z [lenoe uucmno Z-xoopauHaTa
MECTOMNOJIOKEHUS
pYyZAOCITyCKa Ha XOJICTE
rpadu4eckoro
penakTopa
4 Cuenapuii scenario Ccpuika Ha HNudopmanus o
00BEKT THMA CIIEHAPUH, JIJI1 KOTOPOTO
«CueHapuit» ONpeJIeTIeH PYAOCIYCK
5 O6bem volume [TonoxurensHoe | BmectumocTth
YHCIIOBOE pylrocnycka, T
3HAYCHHE
6 Crnincok y31oB mineNodes Crincok y3noB Crnucok y3ioB
MIAXTHOTO TOJIS IAXTHOTO TTOJISt HIAXTHOTO TOJIS, C
KOTOPBIX BO3MOKHO
CCBITIAaHUE PYBI B
PYIOCITYCK
Ta6auna 2.16. — Ha6op cBoiicTB 00bekTa «bByHkep»
Ne Ha3Baunmue Texuuueckoe Tun JaHHbIX Onucanue
Ha3BaHHeE
1 | HaumenoBanue name Ctpoka HanmenoBanue
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Ne Ha3zBanue Texunueckoe Tun gaHHBIX Onucanue
Ha3BaHHe
OyHKepa
2 | X-koopauHaTa X Lenoe uncino X-KoopauHaTa
MECTOIOJIOKECHHUS
OyHKepa Ha X0JcTe
rpaduieckoro
penakropa
3 | Y-koopauHata y [enoe uncmno Y -koopuHaTta
MECTOTOJIO0KECHHUS
OyHKepa Ha X0JICTe
rpadu4ecKkoro
penakTopa
3a | Z-koopauHata z Lenoe uncino Z-xoopauHara
MECTOIOJIOKECHHUS
OyHKepa Ha X0JIcTe
rpaduieckoro
penakropa
4 | Cuenapuit scenario Ccblika Ha WNudopmanus o
O00BEKT THIA CIICHApUH, JIIS
«CreHapuii» KOTOPOTO OIpe/ieieH
OyHKep
5 | O6bem volume [TonoxurensHoe | BmectumocThb
YHUCJIOBOE OyHkepa, T
3HAUCHUE
6 | CkopocTh loadingPerformance IonoxurenpHoe | MakcumalbHas
MOTPY3KHU YHCIIOBOE CKOPOCTB TIOTPY3KH
3HAUYCHUE pyIsl B OyHKEp, T/MUH
7 | CxopocTh unloadingPerformance | I[TosoxxutensHoe | MakcuManbHas
pasrpy3Ku YHICIIOBOE CKOPOCTh pa3rpy3Ku
3HauYeHUe pyZasl U3 OyHKepa,
T/MUH
8 | Crmcok in Crucok BxonHbiX | CIHCOK CETMEHTOB
BXOJIHBIX CErMEHTOB KOHBelepa,
CETMEHTOB KOHBelepa HAYHHAOIIUXCS U3
KOHBelepa OyHKepa
9 | Crmcok out Crimcox CIHCOK CETMEHTOB
BBIXOHBIX BBIXOHBIX KOHBelepa,
CEeTMEHTOB CETMEHTOB 3aKaHYHUBAIOIIUXCS B
KOHBelepa KOHBeHepa OyHKepe
Ta6auna 2.17. — Ha6op cBoiicTB 00bekTa «KoHBeiiep»
Ne Ha3Banue Texuuueckoe Tun JaHHBIX Onucanue
Ha3BaHHe
1 HaumenoBanue name Crpoka HaumenoBanue
KOHBeepa
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Ne HasBanmue Texnnueckoe Tun 1aHHbIX Onucanue
Ha3BaHHe
2 Cuenapuii scenario Ccpuika Ha 00BEKT Nudopmanus o
tuna «Cuenapuii» CLICHApuH, JUIs
KOTOPOTO OIpeeIeH
KOHBEWeEp
3 CxkopocTb speed [TonoxurensHoE CKOpOCTh ABUKEHUS
JBUKEHUE JICHTBI YHUCJIOBOE 3HAUYECHUE | JICHTHI KOHBEEpa
KOHBeiiepa (m/c)
4 ITpoussoautensu | performance [TonoxxurensHoe MakcumanbHas
OCTb YKCJIOBOE 3HAYEHUE | IPOU3BOJUTEIBHOCTD
KOHBe#epa (1/49)
5 Crmcok conveyorSegments CHHCOK CeTMEHTOB Crmcok
CErMEHTOB KOHBelepa [10CJIEI0BATENBHO
KOHBeiiepa PaCIOJIOAKEHHBIX
CErMEHTOB,
00BETMHEHHBIX B
KOHBEWEp
Ta6auua 2.18. — HaGop cBoiicTB 00bekTa «CerMeHT KOHBeiiepa
Ne | HazBanmue TexHuuyeckoe Tun JaHHbIX Onucanue
Ha3BaHHeE
1 WNHpekc index I{enoe uuncio WMHIeKkc cerMeHTa B LICMOYKE
CErMeHTa CErMEHTOB KOHBeWepa
2 HavanbHsrii source Ccplika Ha | HawanpHbIi OyHKEp
OyHKep 00BEeKT TUMA
«byHKEp»
3 Koneunslit dest Ccpuika Ha | Koneunslit OyHkep
OyHKep 00BEKT THIIA
«bynkep»
4 Kongeiiep conveyor Ccplika Ha | Kongeliep, KOTOpOMY
00BEeKT TUMNA | IPUHAJIEKUT CETMEHT
«byHKep»
5 | Cnomcok Touek | bendpoints Crucok  Tovek | Ciucok TOYeK rmepernba B
neperuda neperuda CTPYKTYpe CerMeHTa
KOHBelepa
Ta6auna 2.19 — Ha6op cBoiicTB «CerMeHT IAXTHOT0 PeJibCOBOI0 MyTH
Ne Ha3Banue Texuuueckoe Tun 1aHHbIX Onucanue
Ha3BaHHE
1 HanmeHnoBanne | name Crpoka Hanmenosanue CIIPIIT
2 Hauanpnebrit y3en | begin Ccblnka Ha VY3en maxTHOro pesibCOBOTO
IaXTHOTO 00BEKT THMA MTYTH, SIBISTIOLTANACS
pEeIBbCOBOIO IIYTH «Y3en maxtHoro | HayanbHOM Toukoit CHIPII
OJISD»
3 Koneunsrit yzen | end Ccblika Ha VY3en maxTHOrO PeIbLCOBOrO
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IaXTHOTO
PENBCOBOIO IIyTH

00BEKT THIIA
«Y3el 1IaxTHOTO
OJISD

MyTH, SBJISIIOIIAICS KOHEYHOM
toukou CIIIPII

4 Cuenapuit scenario Ccbuika Ha WNudopmanus o crieHapuu,
00BEeKT THNA JUTsL KOTOPOTO OTpesiesieH
«Cuenapuii» CILIPII
5 | Crucok Touek bendpoints CIucoK Touek Crucok ToYek mepernda B
neperuda neperuda ctpykrype CIIPIT
Tabauua 2.20. — HaGop cBOMCTB 00beKTa «Y3€eJI HIAXTHOI0 PeJibCOBOT0 MyTH)
Ne Ha3Banue Texuuueckoe Tun JaHHbIX Onucanue
Ha3BaHHe
1 | HaumenoBaHue name Crpoka Hanmenosanue YIIIPII
2 | Cuenapwii scenario Ccpuika Ha Wudopmanus o crieHapuu,
O00BEKT THMA JUTsL KOTOPOTO OTpeiesieH
«CreHnapuii» VYIHIPII
3 X-KoopIMHAaTa X Lenoe uucio X-KoopIMHaTa
Mecronojoxenus Y IPIT
4 | Y-koopauHaTa y Ienoe uncio Y-koopMHaTa
Mecronojoxenus Y IPIT
5 | Coucok out Cnucok Cnucok, B KOTOpOM
BBIXO/IHBIX CETMEHTOB COJIEpXKATCS BCE BBIXOIAIINE
CETMEHTOB LIAXTHOTO n3 YIIPII cermeHThI
IAXTHOTO PEeIBCOBOTO MYTH | IMIAXTHOTO PEIHCOBOTO ITyTH
PENbCOBOTO MYTH
6 | Crucok BXOIHBIX | IN Crnucox Crincok, B KOTOpOM
CEerMEHTOB CErMEHTOB COJIepIKaTCs BCE BXOSAIINE B
[IaXTHOTO IIAXTHOTO YHIPII cermeHThl IaXTHOTO
PENbCOBOTO MYTH PENBbCOBOTO MYTH | PENbCOBOTO MYTH
7 | Orpannvenue speedLimit [MonoxutensHoe | OrpaHuueHHEe MAaKCUMAITbHON
MaKCUMaJbHOM YHCIIO CKOPOCTH MPOXOKIACHUS y3Ia,
CKOpPOCTH KM/9
MIPOXOKJICHHS
y371a
Tab6auua 2.21. — HaGop cBoiicTB 00bekTa «BaronoonpoxkuabiBarelib»
Ne Ha3Banmue Texuuueckoe Tun 1aHHbIX Onucanue
Ha3BaHHe
1 | HaumenoBanue name Crtpoka HaumenoBanue
MOA3€MHOTO TT0e3]1a
2 | X-koopauHaTa X Llenoe amcio X-koopauHata
MECTOTIOJIOKECHUS
MOA3EMHOI0 M0e3/1a
Ha XOJICTe
rpadu4ecKkoro
penakropa
3 | Y-koopauHaTa y Ilenoe amcio Y-koopauHata
MECTOTIOJIOKECHUS

NOA3CMHOIO I10€31a
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Ne Ha3zBanue Texunueckoe Tun naHHBIX Onucanue
Ha3BaHHe
Ha XO0JICTe
rpadu4ecKoro
penakTopa
4 | Cuenapuii scenario Ccpika Ha 00bexT | MHpOpManus o
tuna «CueHapuil» | crieHapuu, s
KOTOPOTO OIpeieIcH
HOJI3EMHBIN I10E3]T
5 | Bpems oxHOrO unloadingDuration [TonoxwurenbHoe | Bpems oxHoro
LUKJIA pa3rpy3Ku YHCIIOBOE LUKJIA Pa3TPy3KU
3HAYCHHE BaroHOB, CEK
6 | KommuectBo carUnloadingCount L{emoe uwmcio KonuyectBo
OJIHOBPEMEHHO OJTHOBPEMEHHO
pas3rpy’kaeMbIxX pasrpy’kaeMbIxX
BaroHOB BaroHOB
7 | Bagepxkka MEXIy carsUnloadingDelay [TonoxurensHoe | Bpems,
[UKIIAMU Pa3rpy3Ku YHCIIOBOC TpeOyromieecs Ha
BaroHOB 3HAaYCHHE OTI'OH COCTaBa,
JIOCTATOYHBIN JUIA
Hayaja pasrpy3Ku
cienyromero Habopa
BaroHOB, CEK
8 | bynkep bunker Ccpiika Ha Wudopmanus o
OyHKep OyHKepe, B KOTOPbIit
PacCTOJIOKEHHBIA | TIOMAIaeT pyia u3
10J1 BaroHO- BaroHo-
OTIPOKHUIBIBATEIIEM | ONPOKHIOBATEIIS
Tab6auua 2.22. — HaGop cBoiicTB 00bekTa «/loHHasi pa3rpy3ka»
Ne HazBaunue Texunueckoe Tun 1aHHbIX Onucanue
Ha3BaHHE
1 | HaumenoBanue name Crpoka HaumenoBanue
MIOJI3EMHOT0 TToe3/1a
2 | X-koopauHaTa X Llenoe amcio X-koopauHaTa
MECTOIIOJIOKCHHS
MO/I36MHOTO TToe3/1a
Ha XO0JICTE
rpadu4ecKkoro
pemakTopa
3 | Y-koopauHaTa y Llenoe amcio Y-koopauHata
MECTOITOJIOKCHHS
MOJI3EMHOT0 Moe3/1a
Ha XO0JICTe
rpadu4ecKkoro
pemakTopa
4 | Cuenapuit scenario Ccpuika Ha WNudopmanus o
00BEKT TUTIA CIICHApHH, JUIS
«CueHapuii» KOTOPOTO OIpeieieH

MOJ3E€MHBIN TOE3]T
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Ne Ha3zBanue Texunueckoe Tun naHHBIX Onucanue
Ha3BaHMWe
5 | Bpems ogHOro unloadingDuration [TonoxwurensHoe | Bpems omHoro
IIUKJIA Pa3TPy3KH YHCIIOBOE IIUKJIa Pa3TPy3KH
3HAYCHUE BaroHOB, CEK
6 | KosmyectBo carUnloadingCount Llenoe uncio KonuyectBo
OJTHOBPEMECHHO OJTHOBPEMEHHO
pasrpyKaeMbIx pasrpykaeMbIx
BaroHETOK BaroHOB
7 | Bagepxka MEXIy carsUnloadingDelay [TonoxurensHoe | Bpewms,
UKJIAMHU Pa3rpy3Ku YHCII0BOC TpeOyroieecs Ha
BaroHOB 3HA4YCHUE OTI'OH COCTaBa,
JTOCTaTOYHBIN JJIS
Hayvaia pa3rpy3Ku
creayroniero Habopa
BaroHOB, CEK
8 | bynkep bunker Cchplika Ha WNudopmanus o
OyHKep OyHKepe, B KOTOPBIN
pacIiONIOKEHHBIN | MOMAajaeT pyaa u3
I10/1 TOHHOU BAaroOHETOK, IIPU
pas3rpy3Koi JIOHHOU pasrpys3ke
Tab6auna 2.23 - Onucanue pador 1o 3ranam
Ne HasBanue srana Onucanue srana
e llccienoBaHue MOACTUPYEMOM CUCTEMBI (PACIIONIOKEHHE,
JIOTUCTUYECKHE U MIPOU3BOICTBEHHBIE IPOLIECCHI);
e (COop u yrounenue tpedoBanuii kK UM u Cucreme (kputepuu
ONITHUMU3AIMH, PYHKIIMOHATBHOCTh, YPOBEHb JCTATN3AIIHH,
1 | O6cnenoBanue BU3YyaJIN3alUsl, THTEPAKTUBHOCTh, PACIIHUPSEMOCTh, BXOTHBIC U
BBIXOJIHBIC JTAHHBIC);
e [loaroroBka/yToYHEHHE UCXOHBIX TAHHBIX;
o @dopmHUpOBaHUE MEPEUHS MOACTUPYEMBIX 00BEKTOB/CYITHOCTEH,
(dhopMarTn30BaHHOE OMMCAHUE KAXKOTO U3 HUX
e AnanTanus mabJIOHOB JUTS BBOJA UCXO/IHBIX IAHHBIX B CUCTEMY;
e OOyuenue paboueli rpynmsl (crenuaIbHO pa3paboTaHHbIN
6a30Bblii Kypc);
e 1IMIIOpT BXOJAHBIX JAHHBIX B CHCTEMY, BKJIFOYAs, PU
HEOOXOIUMOCTH, UHTETpanuio ¢ IT-cucremamu KoMnaHuu;
e dopMupoBaHHE KOHIICTITYATbHON HMMUTAIIMOHHON MOJICIIH,
2 PaspaboTka koHuenuuu COCTOSIIEH U3 YTOUHESHHOT'O OMTUCaHNE 00bEKTa MOJICTUPOBAHHS,

AMUTAIMOHHON MOJEIIN

CIMCKa MMapaMeTPOB U MEPEMEHHBIX MOJICTIMPOBAHUS, KPUTEPUEB
s dexTuBHOCTH PYHKITMOHHUPOBAHUS BAPHAHTOB CUCTEMBI, CITUCKA
HCIOJIb3YEMBIX METOJIOB 00paOOTKH pe3ylbTaTOB MMHUTALIUU U
MEpPEeYnCIIeHHEe CIIOCOO0B MPE/ICTAaBICHHS pPe3yIbTaTOB
MOJICIIMPOBAHUS, aJITOPUTMOB TIOBEICHHS KOMITOHEHTOB O0BEKTA U
OTpa)K€HHE BOIIPOCOB B3aUMOJECHCTBUS KOMIIOHEHTOB MEXKTY
cO0OI.
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Pa3zpaboTtka

Pa3paboTka apXUTEKTypbl CHCTEMBI

Pa3paboTka moaxo10B K A0Ka3aTeNbCTBY JTOCTOBEPHOCTH MOJIEIH;
[IporpamMmMupoBanue/onucaHie u OTJIaaKa MOJIEIH, BKIIIOYAIOIIas
pa3paboTKy TEXHUYECKON JOKYMEHTAIMH Ha IPOrPaMMHYIO
peanuzauuio M;

TectupoBanune UM (OKOMIIOHEHTHOE, HUHTEIPAIMOHHOE);

3 | IMHTAIMOHHON MOJIEITH
U BHEIPEHHE CHCTEMBI HcnwiTanue u HeciIe10BaHue M (onpenencHue CTETICHH €€
aJIeKBAaTHOCTH, YCTOMYUBOCTH PE3YJIbTaTOB MOJECIIMPOBAHNS;
TOYHOCTb UMHUTALINH
O6paboTka pe3ynbTaTOB pabOTHI CUCTEMBI - CTATUCTHKA, TPA(UKH,
aHanu3, popmanuzanus pe3yabTaToB SKCIIEPUMEHTOB;
Hacrpoiika u aganranusi CHCTeMBI o] TpeOoBaHus 3aKa3dynKa
OO0yueHue monb30Baresel (CrernuanbHO pa3padOTaHHBIN
paciMpeHHbIN Kypc);
Pa3paboTka nmporpaMMbl 3KCTIEpUMEHTOB;
TecTupoBanue cUCTEMBbI Ha Pa3HbIX HA0OPAaX BXO/IHBIX TAHHBIX U
Bepuduxkarus, Pa3IMYHBIX YCIOBHUAX (BaphbHUPOBAHUE MTAPAMETPOB MOJIEIH U COOP
4 | yrounenue, cnaua B [19 CTaTHCTUKH, OIICHKA CXOJIMMOCTH PE3yJIbTaTOB);
MMHTAMOHHON MOJICIN Kanu6poska u Basmpanus UM;
AHanu3 pe3ynbTaToB MOJEIUPOBAHUS C LIETBIO NOTYyUEHUS
PEKOMEHIalluii 110 TPOEKTUPOBAHUIO CUCTEMBI WIIN €€
Mou(UKAIIY;
[Ipuem M B 119
Tadnauna 2.24 - Pe3yJbTaThbl padoT M0 MPOEKTY
No Jran/¢a3a padot Pe3yabTaTsl
1. | O6cnenosanue e Oruer 06 006cne0BaHUN TPAHCIIOPTHBIX TOTOKOB
e [lIpesenTanus o pe3yapTaTam 00CIeIOBaAHUS
e OrnucaHue TPaHCIOPTHBIX MMOTOKOB B COCTOSTHUH «Kak ecTh»
e lcxonubie nanapie (HAOOP pa3nMUHbBIX (PailioB)
2. Pazpabotka e [Ipe3eHTanus, ¢ OMMCaHUEM OCHOBHBIX MOJXO0B, TTOJOKEHUMH,
KOHIIECTIIINHU METOJMK K pazpaborke UM
UMHUTAIIHOHHON e KoHuenrtyansHas UMUTAIIMOHHAS MOJIENb (TeX. MpoeKT Ha UM u
MOJIeNn cucTemy)
3. e lIMuTanuMoHHas MOAEIb, C OTUCAHUEM ITPOTPaMMHOMN
Pazpabotka peanuzauuein UM
MMHTALMOHHON e HCTpyKIMM NOJIB30BATENIEH, aIMUHACTPATOPOB
MOZC/IM U BHCIPCHUC e [lonoxenus no npuMmeHennto UM B IpoOM3BOACTBEHHBIX
CUCTEMBI npolieccax NpeAnpUsITHA
e PekoMeHanuu 1o HeoOX0IUMBIM TPYJIOBBIM pecypcam
4.

Bepudukanus,
yrouHeHue, caada UM
B [ID

e VY4eOHBIN KypC, aJallTUPOBAHHBIN WJIN CIIEIIUAIIEHO CO3TaHHBIN

Jutst 3aKka3uuka (Ipe3eHTalnu, pa31aTOuHble MaTepUaIbl,
3aJ]aHus)

[Iporpamma ncnbITaHUN

Metoauka mpueMku padbot

ITpokon o cnaue UM B 11D

PexomeHnaanmm no coOBEpIIEHCTBOBAHUIO U pactpenno UM
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OKCIIEPUMEHT — IINIOXOE COCTOAHUE TPACCBI ABMXXEHUA

HpI/I IMPOI'OHE HMHTaHHOHHOfI MOJCIIN pyAHHKA ((KOMCOMOHBCKHﬁ)), 1. «KoMcomMonbsckas» Ha Ij1aHax ObLIH IIOJIYYCHBI CIICAYIOIIHUEC PE3YIJIbTAThI.

Tabauna 4.16- Joo6b1ua

II1aHOBEIN 00LeM
pa3pbIXJeHHbIH, [M3]

IlnanoBasi Mmacca, [T1]

PacuyeTHbIii 00LeM
pa3pbIXJeHHbIH, [M3]

Pacuernas macca, [1]

1597 598,9

3940 743,9

1370 282,2

3380 029,5

Taoauua 4.17 - Crarucruka asumxenus CJ10

. [TpoGer 6e3 [IpoGer ¢ HHero mKIoB Qg Cpennuii Bec
Haumenosanue CJ10, Homep Ellipse P P MOTPY3KU/pa3r | MepeBe3eHHON peA
rpy3a, [KMm] rpy30oM, [KM] KOBIIIA, [T]
py3KHu pyabl, [M3]
ITJIM 14T Caterpillar R-1700 G (19888 [-14PK] yuurta 1.07) 8 642,00 3 583,00 7 105,00 31 322,00 10,87
ITJIM 14T Caterpillar R-1700 G (20330 [-15PK]) 14 261,00 5490,00 14 125,00 62 858,00 10,98
ITJIM 14T Caterpillar R-1700 G (20381 [-16PK]) 14 390,00 5 456,00 13 194,00 58 459,00 10,93
ITJIM 14T Caterpillar R-1700 G (40630 [-17PK]) 13 664,00 5843,00 15 795,00 70 251,00 10,97
ITJIM 14T Caterpillar R-1700 G (42528 [-18PK]) 13 975,00 6 095,00 12 670,00 55 995,00 10,90
ITJIM 14T Caterpillar R-1700 G (42593 [-19PK]) 13 447,00 6 191,00 15 953,00 70 828,00 10,95
ITJIM 14T Caterpillar R-1700 G (43096 [-20PK]) 13 882,00 5924,00 13 012,00 57 677,00 10,93
ITJIM 14T Caterpillar R-1700 G (45634 [-21PK]) 13 788,00 6 032,00 14 744,00 65 263,00 10,92
ITJIM 14t Caterpillar R-1700 G (46535 [-22PK]) 15 474,00 5 686,00 11 621,00 51 345,00 10,90
I1JIM 14T Caterpillar R-1700 G (48363 [-23PK]) 14 998,00 5312,00 11 199,00 49 534,00 10,91
ITJIM 14t Caterpillar R-1700 G (50155 [-24PK]) 15 897,00 5742,00 11 822,00 52 406,00 10,93
I1JIM 14T Caterpillar R-1700 G (50156 [-25PK]) 15 872,00 5837,00 13 634,00 60 322,00 10,91
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. [TpoGer 6e3 [TpoGer ¢ Hmerno Ko Qg . Cpennuii Bec
HaunmenoBanune CJ10, Homep Ellipse MOTPY3KU/pa3r | TMepeBe3eHHON
rpysa, [Km] rpy30M, [KM] KOBIIIA, [T]
py3KHu pyabl, [M3]
ITJIM 14T Caterpillar R-1700 G (50148 [-26PK]) 15 386,00 6 202,00 12 508,00 55 258,00 10,90
ITJIM 14T Caterpillar R-1700 G (53487 [-27PK]) 15 186,00 5 375,00 12 985,00 57 532,00 10,93
ITJIM 14T Caterpillar R-1700 G (53488 [-28PK]) 14 847,00 5543,00 13 765,00 60 885,00 10,91
ITJIM 14T Caterpillar R-1700 G (53489 [-29PK]) 14 534,00 6 292,00 13 487,00 59 473,00 10,88
I1JIM 14T Caterpillar R-1700 G (53647 [-30PK]) 16 932,00 5170,00 10 732,00 47 439,00 10,90
ITJIM 14T Caterpillar R-1700 G (53648 [-31PK]) 15 666,00 5 566,00 10 752,00 47 470,00 10,89
ITJIM 14T Caterpillar R-1700 G (53649 [-32PK]) 14 863,00 9127,00 19 595,00 86 748,00 10,92
ITJIM 14T Caterpillar R-1700 G (54275 [-33PK]) 14 891,00 8 785,00 20 342,00 90171,00 10,93
ITJIM 14T Caterpillar R-1700 G (54969 [-34PK]) 15 346,00 9 156,00 19 968,00 88 532,00 10,94
ITJIM 14T Caterpillar R-1700 G (54970 [-35PK]) 15 248,00 9129,00 20 350,00 90 483,00 10,97
MT436 ([-1PK]) 1476,00 1476,00 1 904,00 20 580,00 26,66
Tadauuna 4.18 - IIponykTuBHoe Bpems padorsl I1/IM
Bpewms Bpewms Bpewms Bpems | CymmapHoe 3arparsl Ha
Haumenosanune CJ10, Homep Ellipse JBIDKCHUSI C | JIBIDKCHHSI | TIOTPY3KH, | pasrpy3K BpeMs JKCIUTyaTaIuIo,
rpy3om, [4] | 6e3 rpy3a, [4] [4] u, [4] paboTsl, [4] [py6.]
ITJIM 14T Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 677,97 1713,97 116,00 77,06 2 585,00 16 461 254,15
ITJIM 14T Caterpillar R-1700 G (20330 [-15PK]) 1 014,19 2 850,38 232,67 153,62 4 250,87 27 069 497,65
ITJIM 14T Caterpillar R-1700 G (20381 [-16PK]) 1029,41 2 852,67 216,52 139,06 4 237,66 26 985 376,50
ITJIM 14t Caterpillar R-1700 G (40630 [-17PK]) 1 072,80 2 730,67 259,34 166,37 4 229,19 26 931 439,63
ITJIM 14T Caterpillar R-1700 G (42528 [-18PK]) 1 143,96 2 765,47 207,69 131,42 4 248,54 27 054 660,23
ITJIM 14t Caterpillar R-1700 G (42593 [-19PK]) 1 165,92 2 653,22 262,74 165,14 4 247,03 27 045 044,57
ITJIM 14t Caterpillar R-1700 G (43096 [-20PK]) 111554 2 774,36 213,20 136,83 4 239,94 26 999 895,52
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Bpewms Bpewms Bpewms Bpems | Cymmaphoe 3arpatTsl Ha

HaumenoBanue CJ10, Homep Ellipse JBWDKGHUS C | JIBIKCHHS | MOTPY3KH, | pasrpysK BpeMs HKCILTyaTaIHIo,
rpy3om, [4] | 6e3 rpy3a, [4] [4] u, [4] paboTsl, [4] [py6.]

[1JIM 14t Caterpillar R-1700 G (45634 [-21PK]) 1117,69 2 720,38 241,75 155,18 4 235,00 26 968 437,65
ITAM 14t Caterpillar R-1700 G (46535 [-22PK]) 1 081,45 3092,88 190,83 117,30 4 482,46 28 544 260,46
[1JIM 14t Caterpillar R-1700 G (48363 [-23PK]) 982,67 3 008,98 182,78 116,55 4 290,98 27 324 917,73
ITAM 14t Caterpillar R-1700 G (50155 [-24PK]) 1 076,34 3176,81 193,98 120,38 4 567,51 29 085 858,00
[1JIM 14t Caterpillar R-1700 G (50156 [-25PK]) 1 088,16 3 162,60 223,48 137,77 4 612,01 29 369 233,56
[1JIM 14t Caterpillar R-1700 G (50148 [-26PK]) 1161,43 3 055,53 204,88 126,81 4 548,65 28 965 757,71
1AM 14t Caterpillar R-1700 G (53487 [-27PK]) 998,70 3 024,28 212,91 135,67 4 371,55 27 837 986,68
[1JIM 14t Caterpillar R-1700 G (53488 [-28PK]) 1 048,52 2 944,51 225,36 154,45 4 372,83 27 846 137,71
MM 14t Caterpillar R-1700 G (53489 [-29PK]) 1181,22 2 850,17 220,10 138,34 4 389,84 27 954 457,22
[1JIM 14t Caterpillar R-1700 G (53647 [-30PK]) 961,24 3417,61 174,99 122,55 4 676,38 29 779 141,08
1AM 14t Caterpillar R-1700 G (53648 [-31PK]) 1 046,90 3 142,64 175,59 107,72 4 472,83 28 482 936,71
1AM 14t Caterpillar R-1700 G (53649 [-32PK]) 1711,40 2 938,60 322,37 213,66 5 186,03 33024 587,18
[1JIM 14t Caterpillar R-1700 G (54275 [-33PK]) 1 641,67 2 948,14 334,33 221,09 5 145,23 32764 773,19
ITIM 14t Caterpillar R-1700 G (54969 [-34PK]) 1 699,85 3 051,61 328,50 209,43 5289,39 33682 782,63
I1JIM 14t Caterpillar R-1700 G (54970 [-35PK]) 1708,48 3012,20 335,24 207,02 5 262,94 33514 349,29

MT436 ([-1PK]) 190,44 190,00 1 965,02 34,30 2379,76 | 15969 117,71
639 661 902,77

189




Ta6auua 4.19 - HenpoayktuBHoe Bpems padotsi 1M

He Bpewmst Oxunanue ABapuit
Haumenosanwue [1/IM, Homep | pabotaer OXKHUIaHUS e - HET HBIC Pernament Oxunanme
. 0e3 3a/1a4, ETO 1, [4] ETO 2, [4] pasbesa,
Ellipse B3peiBHBIE |  pa3rpy3ku B [a] ¢ponTa CUTyaIu TO, [4] []
paboTel [4] | pymociyck, [4] pabor[4] u, [4]

I1IM 14T Caterpillar R-1700 500,50 7,26 - 12,67 318,50 78,00 227,50 593,36 95,46
G (19888 [-14PK] yuura 1.07)
I1IM 14T Caterpillar R-1700 1 006,50 10,15 30,90 12,67 639,92 156,00 457,50 2127,13 | 139,80
G (20330 [-15PK])
I1JIM 14T Caterpillar R-1700 1 006,50 11,11 43,32 12,67 640,50 156,00 457,50 2127,13 | 138,98
G (20381 [-16PK])
I1JIM 14T Caterpillar R-1700 1 006,50 10,80 52,12 12,67 640,50 156,00 457,50 2127,13 | 132,18
G (40630 [-17PK])
I1JIM 14T Caterpillar R-1700 1 006,50 12,86 30,78 12,67 640,50 156,00 457,50 2127,13 | 154,46
G (42528 [-18PK])
I1JIM 14T Caterpillar R-1700 1 006,50 12,09 33,06 12,67 640,50 156,00 457,50 2127,13 | 139,14
G (42593 [-19PK])
ITIJIM 14T Caterpillar R-1700 1 006,50 11,44 40,65 12,67 639,92 156,00 457,50 2127,13 | 146,76
G (43096 [-20PK])
ITJIM 14T Caterpillar R-1700 1 006,50 12,57 44,64 12,67 640,50 156,00 457,50 2127,13 | 140,14
G (45634 [-21PK])
ITJIM 14T Caterpillar R-1700 1 006,50 9,05 74,94 12,67 640,50 156,00 457,50 1852,87 | 161,11
G (46535 [-22PK])
ITJIM 14T Caterpillar R-1700 1 006,50 8,63 75,55 12,67 640,50 156,00 457,50 2 044,15 | 156,15
G (48363 [-23PK])
ITJIM 14T Caterpillar R-1700 1 003,75 9,39 48,02 12,67 638,75 156,00 456,25 1773,17 | 151,88
G (50155 [-24PK])
ITIM 14T Caterpillar R-1700 1 006,50 10,72 62,73 12,67 640,50 156,00 | 457,50 1733,87 | 154,34
G (50156 [-25PK])
ITIIM 14T Caterpillar R-1700 1 006,50 10,00 53,47 12,67 640,50 156,00 | 457,50 1807,17 | 148,04
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He

Bpewms

Oxumanne

ABapmuit

Haumenosanwue [1/IM, Homep | pabotaer OXKHUIaHUS e - HET HBIE Pernament Oxxcupatie
. ’ 0e3 3a7a4, ETO 1, [4] ETO 2, [4] pasbesa,
Ellipse B3peiBHBIE |  pa3rpy3ku B [a] ¢ponra CUTyaIu TO, [4] []
paboTsl [4] | pymociyck, [4] pabor[] u, [4]

G (50148 [-26PK])

I1IM 14T Caterpillar R-1700 1 006,50 10,46 70,68 12,67 640,50 156,00 | 457,50 1966,65 | 158,82

G (53487 [-27PK])

ITIIM 14T Caterpillar R-1700 1 006,50 10,63 69,14 12,67 640,50 156,00 | 457,50 1966,65 | 146,50

G (53488 [-28PK])

I1IM 14T Caterpillar R-1700 1 006,50 11,27 91,57 12,67 640,50 156,00 | 457,50 1966,65 | 148,63

G (53489 [-29PK])

I1JIM 14T Caterpillar R-1700 1 001,00 9,91 54,95 12,67 638,17 156,00 | 456,25 1684,68 | 179,30

G (53647 [-30PK])

ITJIM 14T Caterpillar R-1700 1 006,50 10,57 113,53 12,67 640,50 156,00 | 457,50 1822,41 | 166,78

G (53648 [-31PK])

ITJIM 14T Caterpillar R-1700 1 006,50 11,67 224,50 12,67 213,50 156,00 | - 1881,40 | 143,09

G (53649 [-32PK])

ITJIM 14T Caterpillar R-1700 1 006,50 11,38 265,83 12,67 213,50 156,00 | - 1881,40 | 131,04

G (54275 [-33PK])

ITJIM 14T Caterpillar R-1700 1 006,50 10,76 271,01 12,67 213,50 156,00 | - 1732,67 | 153,37

G (54969 [-34PK])

ITJIM 14T Caterpillar R-1700 1 006,50 9,59 298,63 12,67 213,50 156,00 | - 1732,67 | 142,02

G (54970 [-35PK])

MT436 ([-1PK]) - 0,97 6 390,60 12,67 - - - - 9,92
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Taouuna 4.20 - CratucTuka padoTbl OTKATOYHBIX TOPU30HTOB

KonuuectBo .
[Toe3na BaroHoB B KonuuecTBo peiico O, mesees T
MapTuu gyt L]
K14M Nel 10 1649 125446
K14M Ne2 10 241 18143
K14M Ne3 10 21 1515
K14M Ne4 10 0 0,00
K14M Ne5 10 0 0,00
K14M Ne6 10 0 0,00
K14M Ne7 10 0 0,00
K14M Ne8 10 0 0,00
K14M Ne9 10 0 0,00
K14M Nel0 10 75 8672
K14M Nell 10 910 76237
K14M Nel2 10 2061 182387
K14M Nel3 10 2978 232147
K14M Nel4 10 1557 144663
K14M Nel5 10 1031 97364
K14M Nel6 10 2211 205028
K14M Nel7 10 3231 277983
K14M Nel 10 1649 125446
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OKCIIEPUMEHT — XOPOIIEE COCTOAHUE TPACCHI IBJKEHW A
ITpu nporone nMUTaLMOHHON Mosienu pynHuKa «Komcomonbekuii» 1. «KoMcoMoibckas» Ha IIaHax B paMKax JaHHOTO SKCIEpUMEHTa ObLIN

IMMOJIYYCHBI CIICAYIOIIHUEC PC3YJIbTAThI.

Taoauna 4.21 — Jlo6b1ya

IlnanoBbIii 00HeM

N IlnanoBasi Mmacca, [T1]
pa3pbIXJIeHHbII, [M3]

PacueTHblii 00bEM
pa3pbIXJIeHHbIi, [M3]

PacueTrnas macca, [1]

1681 499,0 4 147 697,4

1679 433,5

4142 602,5

Taoauna 4.22 - Crarucruka asuxxenusa CI10

. [TpoGer 6e3 [TpoGer ¢ Hueno nuiios Qo . Cpennuii Bec
Haumenosanune CJ10, Homep Ellipse rovee [ | covmen [ MOTPY3KHU/pasr MepPEBE3CHHOM —
’ ’ py3KH pyasL, [M3] ’
ITJIM 14T Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 12 153,00 7 767,00 16 190,00 71 563,00 10,90
ITJIM 14T Caterpillar R-1700 G (20330 [-15PK]) 15 938,00 10 805,00 25 717,00 114 101,00 10,94
ITJIM 14T Caterpillar R-1700 G (20381 [-16PK]) 14 459,00 9971,00 20 589,00 91 079,00 10,91
ITJIM 14T Caterpillar R-1700 G (40630 [-17PK]) 13 861,00 9 643,00 21 506,00 95 171,00 10,92
ITJIM 14T Caterpillar R-1700 G (42528 [-18PK]) 13 455,00 9 938,00 20 611,00 91 108,00 10,90
ITJIM 14T Caterpillar R-1700 G (42593 [-19PK]) 13 803,00 9 558,00 17 565,00 77 303,00 10,86
ITJIM 14T Caterpillar R-1700 G (43096 [-20PK]) 13 377,00 9 733,00 18 395,00 80 953,00 10,86
ITJIM 14t Caterpillar R-1700 G (45634 [-21PK]) 13 407,00 9679,00 17 444,00 76 740,00 10,85
I1JIM 14T Caterpillar R-1700 G (46535 [-22PK]) 10 865,00 7 659,00 13 368,00 58 737,00 10,84
ITJIM 14T Caterpillar R-1700 G (48363 [-23PK]) 12 154,00 9 347,00 17 230,00 75 818,00 10,85
ITJIM 14t Caterpillar R-1700 G (50155 [-24PK]) 11 926,00 8 744,00 16 813,00 73 942,00 10,85
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. [TpoGer 6e3 [TpoGer ¢ Hueno nuksos Qg . Cpennuii Bec
HaunmenoBanune CJ10, Homep Ellipse - MOTPY3KH/pasr MIePEBE3CHHOM e
’ ’ py3KH pyabl, [M3] ’

[1JIM 14t Caterpillar R-1700 G (50156 [-25PK]) 12 044,00 8 838,00 16 172,00 70 991,00 10,83
ITAM 14t Caterpillar R-1700 G (50148 [-26PK]) 12 032,00 8 659,00 15 682,00 68 967,00 10,85
I1JIM 14t Caterpillar R-1700 G (53487 [-27PK]) 11 682,00 8 858,00 15 512,00 67 923,00 10,80
ITAM 14t Caterpillar R-1700 G (53488 [-28PK]) 11 447,00 8 508,00 17 016,00 74 863,00 10,85
ITAM 14t Caterpillar R-1700 G (53489 [-29PK]) 10 963,00 7 493,00 16 046,00 70 869,00 10,89
[1JIM 14t Caterpillar R-1700 G (53647 [-30PK]) 11 702,00 7 790,00 15 449,00 68 142,00 10,88
1AM 14t Caterpillar R-1700 G (53648 [-31PK]) 9 662,00 6 728,00 13 025,00 57 207,00 10,83
[1JIM 14t Caterpillar R-1700 G (53649 [-32PK]) 10 546,00 8 778,00 15 663,00 68 695,00 10,82
MM 14t Caterpillar R-1700 G (54275 [-33PK]) 9 654,00 7 754,00 14 543,00 63 971,00 10,85
[1JIM 14t Caterpillar R-1700 G (54969 [-34PK]) 11 955,00 9 735,00 18 222,00 80 170,00 10,85
[1JIM 14t Caterpillar R-1700 G (54970 [-35PK]) 11 505,00 9 347,00 18 432,00 81 120,00 10,86
MT436 ([-1PK]) 1 364,00 1 366,00 1 754,00 20 856,00 29,33

Ta6auna 4.23 - [lponyxktuBHoe Bpems padorsl 1M

Bpems Bpewms Bpewmst Bpewmst CymmapHoe 3aTpartsl Ha
HaumenoBanue CJ1O, Homep Ellipse JIBUKEHHUS C AABHCHI MOTPY3KH, | pasTpy3KH, BpeMs JKCILTyaTaluIo,
0e3 rpysa,
rpy3om, [4] [a] [4] paboTsl, [4] [py©.]

MM 14t Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 671,02 1 153,80 264,47 164,38 2 253,67 14 351 348,02
I1JIM 14t Caterpillar R-1700 G (20330 [-15PK]) 918,59 1427,43 422,99 273,06 3 042,06 19 371 807,66
[TJIM 14T Caterpillar R-1700 G (20381 [-16PK]) 850,54 1 314,58 336,65 209,63 2 711,40 17 266 168,09
ITAM 14t Caterpillar R-1700 G (40630 [-17PK]) 804,49 1274,71 351,55 221,59 2652,34 16 890 074,60
[TJIM 14T Caterpillar R-1700 G (42528 [-18PK]) 853,68 1211,38 337,18 214,04 2 616,28 16 660 444,88
[TJIM 14T Caterpillar R-1700 G (42593 [-19PK]) 818,88 1267,03 287,11 198,19 2571,22 16 373 503,25
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Bpems
Bpewms Bpems Bpewms CymmapHoe 3arpatTsl Ha
HaumenoBanue CJ10, Homep Ellipse JIBIDKEHHS C | o oA MOTPY3KH, | pasrpy3KH, BpeMs HKCILTyaTaIHIo,
0e3 rpy3a,
rpy3om, [4] [u] [4] [4] paboTsl, [4] [py6.]

ITJIM 14T Caterpillar R-1700 G (43096 [-20PK]) 841,36 1211,75 299,85 197,32 2 550,29 16 240 221,22
ITAM 14t Caterpillar R-1700 G (45634 [-21PK]) 847,88 1 226,20 284,43 179,68 2 538,20 16 163 232,22
ITJIM 14T Caterpillar R-1700 G (46535 [-22PK]) 698,30 998,85 217,38 146,74 2 061,27 13 126 146,75
ITAM 14t Caterpillar R-1700 G (48363 [-23PK]) 818,59 1 086,85 281,28 210,46 2 397,18 15 265 218,27
ITJIM 14T Caterpillar R-1700 G (50155 [-24PK]) 748,99 1 094,63 273,85 175,41 2 292,87 14 600 973,23
ITJIM 14T Caterpillar R-1700 G (50156 [-25PK]) 760,80 1107,35 262,73 172,44 2 303,33 14 667 582,41
1AM 14t Caterpillar R-1700 G (50148 [-26PK]) 767,24 1 096,12 255,15 156,10 227461 14 484 693,73
ITJIM 14T Caterpillar R-1700 G (53487 [-27PK]) 771,12 1 050,11 251,34 159,44 2 232,02 14 213 481,04
MM 14t Caterpillar R-1700 G (53488 [-28PK]) 727,12 1 045,52 277,63 178,64 2 228,92 14 193 740,27
ITJIM 14T Caterpillar R-1700 G (53489 [-29PK]) 635,82 1 010,33 261,93 166,60 2 074,69 13 211 605,17
1AM 14t Caterpillar R-1700 G (53647 [-30PK]) 679,08 1 083,42 252,91 160,17 2 175,58 13 854 071,68
ITJIM 14T Caterpillar R-1700 G (53648 [-31PK]) 585,82 875,71 212,34 135,17 1 809,04 11 519 948,63
ITJIM 14T Caterpillar R-1700 G (53649 [-32PK]) 754,81 970,11 254,81 159,32 2 139,06 13 621 512,69
ITIM 14t Caterpillar R-1700 G (54275 [-33PK]) 675,76 897,23 237,00 144,86 1 954,85 12 448 465,25
ITJIM 14T Caterpillar R-1700 G (54969 [-34PK]) 846,91 111423 297,03 187,09 2 445,26 15571 391,23
1AM 14t Caterpillar R-1700 G (54970 [-35PK]) 801,82 1 065,94 300,12 181,71 2 349,59 14 962 165,62
MT436 ([-1PK]) 172,30 172,18 608,91 34,76 988,15 6630 871,88
335688 667,78
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Ta6auna 4.24 - HenpoaykrusHoe Bpemst padors! I1/IM

He Bpewms
Haumenosanue 11/IM, RSO ONCIAHIGT | OxcuiaHHe - ETO 1, SUEIIEN ETO 2, | Permament | OxumaHue
o B3peiBHBIE | pasrpy3ku B | 0e33amad, | HeT GpoHTa [a] CHTYyaIHH, [4] TO, [4] PRS—T
paboThl | PyHOCHYCK, [4] pabot[4] [4]
[4] [4]
[TJIM 14T Caterpillar R- 500,50 27,59 345,85 12,67 318,50 78,00 227,50 558,36 | 59,33
1700 G (19888 [-14PK]
yuuia 1.07)
ITIM 14T Caterpillar R- 1 006,50 28,22 2 622,97 12,67 640,50 156,00 457,50 726,07 | 63,90
1700 G (20330 [-15PK])
I1IM 14T Caterpillar R- 1 006,50 30,22 3 084,35 12,67 640,50 156,00 457,50 593,36 | 62,67
1700 G (20381 [-16PK])
ITIM 14T Caterpillar R- 1 006,50 28,95 3144,69 12,67 640,50 156,00 457,50 593,36 | 59,73
1700 G (40630 [-17PK])
I1IM 14T Caterpillar R- 1 006,50 30,23 3179,47 12,67 640,50 156,00 457,50 593,36 | 59,52
1700 G (42528 [-18PK])
ITIM 14T Caterpillar R- 1 006,50 32,89 3 221,87 12,67 640,50 156,00 457,50 593,36 | 67,28
1700 G (42593 [-19PK])
ITIM 14T Caterpillar R- 1 006,50 33,13 3 242,56 12,67 640,50 156,00 457,50 593,36 | 65,74
1700 G (43096 [-20PK])
ITJIM 14T Caterpillar R- 1 006,50 33,48 3 254,30 12,67 640,50 156,00 457,50 593,36 | 69,03
1700 G (45634 [-21PK])
ITJIM 14T Caterpillar R- 1 006,50 23,70 2 481,49 12,67 640,50 156,00 457,50 | 1852,87 | 76,02
1700 G (46535 [-22PK])
ITJIM 14T Caterpillar R- 1 006,50 27,98 3 327,09 12,67 640,50 156,00 457,50 667,08 | 58,36
1700 G (48363 [-23PK])
ITIM 14T Caterpillar R- 1 006,50 32,18 3403,16 12,67 640,50 156,00 457,50 691,13 | 56,57
1700 G (50155 [-24PK])
ITIM 14T Caterpillar R- 1 006,50 30,64 3 406,13 12,67 640,50 156,00 457,50 679,24 64,82
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He Bpewms
HaunmenoBanue I11IM, é):lfbﬁiie p(;);crpllfaf:lﬂ]a %)giii;ﬁe g:frﬂgglgﬁg ETO 1, A;ZPZEE;E ETO 2, | Permament | Oxuganue
Homep Ellipse - pynoglijK, & ’ e [4] )[Iq] ’ [4] TO, [4] paswesna, [4]
[4] [4]

1700 G (50156 [-25PK])

ITJIM 14t Caterpillar R- 1 006,50 32,13 3411,45 12,67 640,50 156,00 457,50 701,14 64,14
1700 G (50148 [-26PK])

ITJIM 14t Caterpillar R- 1 006,50 32,08 3 463,38 12,67 640,50 156,00 457,50 691,86 62,61
1700 G (53487 [-27PK])

ITIM 14t Caterpillar R- 1 006,50 29,12 3 469,44 12,67 640,50 156,00 457,50 691,86 59,37
1700 G (53488 [-28PK])

ITIM 14t Caterpillar R- 1 006,50 26,93 3 625,86 12,67 640,50 156,00 457,50 691,86 52,70
1700 G (53489 [-29PK])

ITIM 14t Caterpillar R- 1 006,50 29,04 3 690,66 12,67 640,50 156,00 457,50 524,05 61,98
1700 G (53647 [-30PK])

I1IM 14T Caterpillar R- 1 006,50 23,12 3 509,62 12,67 640,50 156,00 457,50 1077,56 | 48,64
1700 G (53648 [-31PK])

ITIM 14T Caterpillar R- 1 006,50 25,42 4 061,80 12,67 213,50 156,00 - 1077,56 | 60,42
1700 G (53649 [-32PK])

ITJIM 14T Caterpillar R- 1 006,50 23,36 4 248,06 12,67 213,50 156,00 - 107756 | 61,43
1700 G (54275 [-33PK])

ITIM 14T Caterpillar R- 1 006,50 27,09 4 283,44 12,67 213,50 156,00 - 548,04 74,85
1700 G (54969 [-34PK])

ITIM 14T Caterpillar R- 1 006,50 29,10 4412,10 12,67 213,50 156,00 - 513,04 64,33
1700 G (54970 [-35PK])

MT436 ([-1PK]) - 2,37 7 780,81 12,67 - - - - 3,25
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Tab6auna 4.25 - Cratuctuka padboTbl 0TKATOYHBIX TOPU3OHTOB

[Toezna KonnuecTBo BaroHoB B naptuu KonunuecTBo peiicos O06beM nepeBe3eHHOM pyibl, [M3]
K14M Nel 10 1257 139557
K14M Ne2 10 508 60379
K14M Ne3 10 60 6891
K14M Ne4 10 8 1020
K14M Ne5 10 0 0,00
K14M Ne6 10 0 0,00
K14M Ne7 10 0 0,00
K14M Ne8 10 7 865
K14M Ne9 10 219 25654
K14M Nel0O 10 531 60916
K14M Nel 1 10 1178 135738
K14M Nel2 10 1455 176403
K14M Nel3 10 2210 228958
K14M Nel4 10 1507 180800
K14M Nel5 10 1572 193785
K14M Nel6 10 1759 216417
K14M Nel7 10 2207 252049
K14M Nel 10 1257 139557
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DKCIIEPUMEHT — MEHBIIINI PABOYMI1 OB EM KOBIIIA

[Tpu nporone nMUTaMOHHON Mosienu pynHuka «Komcomomnbckuiiy m. Komcomonbekas Ha TilaHax MpH ydeTe MEHbIIero ko3 QuurenTa 3arnomrHeHus
KOBIIIA, ObLIU MOJIy4€HbI CIIEAYIOIINE PE3YIIbTAThI.

Tabauna 4.26 — [oob1ua

Ili1aHoBbIi 00HEeM PacuerHblii 00HeM

. IlnanoBasi macca, [T} . Pacuernasi macca, [1]
pa3pbIXJIeHHbIH, [M3] pa3pbIXJeHHbId, [M3]

1591076,9 3924 656,3 13719974 3 384 260,2

Taoauna 4.27 - Craructuka asuxkenus CI10

[IpoGer oG Yucno uuKIoB O6beM C .
HaumenoBaunue CJ10, Homep Ellipse 6e3 rpysa, pober ¢ MOTPY3KH/pasr | MepeBe3eHHOM DEIHIH BEC
T rpy30M, [KM] T s, [ KOBIIA, [T]

I1JIM 14t Caterpillar R-1700 G (19888 [-14PK] yuuia 1.07) 10 324,00 5001,00 11 632,00 34 522,00 7,32
ITAM 14t Caterpillar R-1700 G (20330 [-15PK]) 16 563,00 8 502,00 20 085,00 59 637,00 7,32
[1JIM 14t Caterpillar R-1700 G (20381 [-16PK]) 17 581,00 7612,00 19 053,00 56 670,00 7,34
[1JIM 14t Caterpillar R-1700 G (40630 [-17PK]) 16 980,00 8 377,00 17 582,00 52 168,00 7,32
ITIM 14t Caterpillar R-1700 G (42528 [-18PK]) 17 547,00 7 638,00 18 589,00 55 248,00 7,33
I1JIM 14t Caterpillar R-1700 G (42593 [-19PK]) 16 559,00 8 784,00 18 803,00 55 746,00 7,31
[TJIM 14T Caterpillar R-1700 G (43096 [-20PK]) 17 432,00 7 891,00 17 291,00 51 364,00 7,33
ITAM 14t Caterpillar R-1700 G (45634 [-21PK]) 16 744,00 7 973,00 20 733,00 61 598,00 7,33
[TJIM 14T Caterpillar R-1700 G (46535 [-22PK]) 17 738,00 8 866,00 21 347,00 63 543,00 7,34
[TJIM 14T Caterpillar R-1700 G (48363 [-23PK]) 17 509,00 8 274,00 19 261,00 57 315,00 7,34
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[IpoGer o6 Yucno nuKIoB O6beM C .
Haumenosanue CJ10, nomep Ellipse 0e3 rpysa, pobet © MOTPY3KHU/pa3r | MepeBe3eHHON PCIUHH BEC
oo rpy30oM, [KM] — — KOBIIIA, [T]

ITJIM 14T Caterpillar R-1700 G (50155 [-24PK]) 18 543,00 8 933,00 18 843,00 55 946,00 7,32
I1JIM 14T Caterpillar R-1700 G (50156 [-25PK]) 18 829,00 8 619,00 20 378,00 60 623,00 7,34
ITJIM 14T Caterpillar R-1700 G (50148 [-26PK]) 17 540,00 9 379,00 21 638,00 64 341,00 7,33
ITJIM 14T Caterpillar R-1700 G (53487 [-27PK]) 17 744,00 8 272,00 18 627,00 55 285,00 7,32
ITJIM 14T Caterpillar R-1700 G (53488 [-28PK]) 17 470,00 8 060,00 19 460,00 57 883,00 7,34
ITJIM 14T Caterpillar R-1700 G (53489 [-29PK]) 18 315,00 8 113,00 17 270,00 51 162,00 7,31
ITJIM 14T Caterpillar R-1700 G (53647 [-30PK]) 19 192,00 8 877,00 18 294,00 54 285,00 7,32
ITJIM 14T Caterpillar R-1700 G (53648 [-31PK]) 17 910,00 8 571,00 21 335,00 63 405,00 7,33
ITJIM 14T Caterpillar R-1700 G (53649 [-32PK]) 17 124,00 12 449,00 32 052,00 95 392,00 7,34
ITJIM 14T Caterpillar R-1700 G (54275 [-33PK]) 17 800,00 12 562,00 29 299,00 86 972,00 7,32
ITJIM 14T Caterpillar R-1700 G (54969 [-34PK]) 18 140,00 12 874,00 31 442,00 93 557,00 7,34
ITJIM 14T Caterpillar R-1700 G (54970 [-35PK]) 18 247,00 13 170,00 28 739,00 85 317,00 7,32
MT436 ([-1PK]) 2 147,00 2 147,00 2 768,00 21 340,00 19,02

Tab6anna 4.28 - [IponykTusHoe Bpems padorsr IIIM

1:311:;2/1[3451 Bpewms Bpewms Bpems CyMMmapHoe Bpemst i
Haumenosanune CJ1O, Homep Ellipse A JBYKEHUS 03 p p ymmap p IKCILTyaTaIHio
C TPYy30M, MOTPY3KH, [4] | pasrpy3k, [4] paboTsl, [4]
[a] rpy3a, [1] » [py6.]

ITJIM 14T Caterpillar R-1700 G (19888 745,88 1522,11 191,66 120,51 2 580,16 16 430 433,08
[-14PK] yuuna 1.07)
1{[{[51\1/:‘[1(1]4? Caterpillar R-1700 G (20330 | 1 263,58 244184 331,77 213,47 4 250,66 27 068 160,37
ITIM 14T Caterpillar R-1700 G (20381 | 1 131,46 2592,01 314,40 199,72 4 237,59 26 984 930,74
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Bpewms

Bpewms 3aTparsl Ha
Haumenosanue CZ1O, Homep Ellipse 'i?p?iiﬁ? JBIDKEHUS 0e3 norls}l? :Ixz [a] p%r?)l;sr;, [a] Cyn;n;g}; ?:f F ISCM’I JKCILTyaTal1Io
[1] sl . [py6.]

[-16PK])
1['11171\}/{1%]4? Caterpillar R-1700 G (40630 | 1 244,64 2 512,47 290,38 186,78 4 234,27 26 963 789,02
1[_[{[;\}/{1%]? Caterpillar R-1700 G (42528 | 1 134,09 2 589,46 307,77 228,39 4 259,70 27125 727.00
1['112[5\}/{1%]4? Caterpillar R-1700 G (42593 | 1 308,22 2 443,47 309,84 188,90 4 250,44 27 066 759,42
1['[;2[5}/{1%]4? Caterpillar R-1700 G (43096 | 1175,74 2 576,03 285,85 182,84 4 220,46 26 875 847,08
{Ié[ll\f/fI%]A;T Caterpillar R-1700 G (45634 | 1 185,03 2 484,79 341,11 236,43 4 247,36 27 047 146,01
Fé[zl\l/)IKl]é;T Caterpillar R-1700 G (46535 | 1 331,42 2 604,64 352,81 219,84 4 508,71 28 711 420,19
Félé\l/)lKl]é;T Caterpillar R-1700 G (48363 | 1 223,18 2 576,55 317,91 207,78 4 325,42 27 544 231,31
Fﬁ%ﬁ? Caterpillar R-1700 G (50155 | 1 326,47 2 726,69 311,19 191,81 4 556,16 29013 581,32
1['15[51\1/)IK1]£;T Caterpillar R-1700 G (50156 | 1 280,86 2772,22 336,74 213,88 4 603,70 29 316 315,56
1['121(;\1/)[1(1]&? Caterpillar R-1700 G (50148 | 1 389,43 257174 357,51 221,32 4 540,00 28 910 674,60
1['15[71\1/)IK1]£;T Caterpillar R-1700 G (53487 | 1 229,75 2 613,83 307,45 190,63 4 341,66 27 647 647 46
Félé\g}(l]é;T Caterpillar R-1700 G (53488 | 1 196,86 2 576,90 321,49 218,09 4 313,35 27 467 369,67
ITJIM 14T Caterpillar R-1700 G (53489 | 1 204,41 2 693,86 284,10 180,05 4 362,42 27779 846,94

[-29PK])
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131?2:;1;1 Bpewms Bpewms Bpems CymmapHoe Bpemst 3aTpathi Ha
Haumenosanue CZ1O, Homep Ellipse A JBIDKEHUS 0e3 P P ymmap P JKCILTyaTal1Io
C TPY30M, MOTPY3KH, [4] | pasrpy3ku, [4] paboTsl, [4] 5
[a] rpy3a, [1] » [py6.]
IE?{[OI\I/)IIéLﬁT Caterpillar R-1700 G (53647 | 1 319,90 2 831,00 301,07 189,66 4 641,64 29 557 917,10
IE?{[]%\I/)IIéLﬁT Caterpillar R-1700 G (53648 | 1 267,78 2 634,07 351,51 244,89 4 498,26 28 644 874,70
1;3%[21\1/)[;]? Caterpillar R-1700 G (53649 | 1 834,80 2 514,56 530,03 333,08 5212,46 33 192 893,16
Egé\l/)llél]A;T Caterpillar R-1700 G (54275 | 1 857,26 2 626,61 483,48 310,99 5 278,34 33 612 416,34
Egi\l/)llél]A;T Caterpillar R-1700 G (54969 | 1 904,79 2673,35 520,61 333,15 5431,90 34 500 284,88
Egsl\l/)IIéL]A;T Caterpillar R-1700 G (54970 | 1948,74 2 694,61 473,23 304,05 5420,64 34 518 581.31
MT436 ([-1PK]) 275,07 273,25 1 655,56 35,57 2 239,45 15 027 582,89
641 098 430,13
Tabauua 4.29 - Henpoaykrusnoe Bpemsi padotrst [1JIM
He Bpewms o
JKUJTaHNE o
HaumenoBanue I1/IM, é)gai(izzife (;);:mill{;ﬂ]s (géiiagze - HET ETO 1, Itiaplgnizle ETO 2, | Permament OxumaHue
nomep Ellipse p Pastpy 44525 bponTa [u] HYEE [u] TO, [4] pasbesna, [4]
paboTHI PYJOCIYCK, [4] pabox[a] [4]
[4] [4]

ITJIM 14T Caterpillar R- 500,50 12,05 - 12,67 318,50 78,00 227,50 593,36 | 68,20
1700 G (19888 [-14PK]
ynuta 1.07)
ITIM 14t Caterpillar R- 1 006,50 19,49 22,05 12,67 640,50 156,00 457,50 | 2127,13 | 106,86
1700 G (20330 [-15PK])
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He Bpews Oxumanue
HaunmenoBanue I11IM, é) aboraet OMUITAHMA (gmHHaHHe - HEeT ETO 1, AR ETO 2, | Pernament Oxunanue
i 3pbIBHBIE | pa3rpy3Ku B €3 3aj1a4, T [] CHTYaIlH, [] TO, [4] ——
padoThI PYIOCITYCK, [4] - [4]
[4] [4]

I1IM 14T Caterpillar R- 1 006,50 18,96 35,56 12,67 640,50 156,00 457,50 2127,13 | 108,57
1700 G (20381 [-16PK])

I1IM 14T Caterpillar R- 1 006,50 19,69 38,20 12,67 640,50 156,00 457,50 2127,13 | 117,20
1700 G (40630 [-17PK])

I1IM 14T Caterpillar R- 1 006,50 18,45 13,98 12,67 640,50 156,00 457,50 2127,13 | 109,64
1700 G (42528 [-18PK])

ITIM 14T Caterpillar R- 1 006,50 22,21 19,55 12,67 640,50 156,00 457,50 2127,13 | 112,93
1700 G (42593 [-19PK])

I1IM 14T Caterpillar R- 1 006,50 17,24 54,41 12,67 640,50 156,00 457,50 2127,13 | 117,70
1700 G (43096 [-20PK])

ITIM 14t Caterpillar R- 1 006,50 19,74 25,07 12,67 640,50 156,00 457,50 2127,13 | 122,05
1700 G (45634 [-21PK])

ITIM 14t Caterpillar R- 1 006,50 15,37 42,35 12,67 640,50 156,00 457,50 185287 | 117,02
1700 G (46535 [-22PK])

ITJIM 14t Caterpillar R- 1 006,50 12,47 37,21 12,67 640,50 156,00 457,50 2044,15 | 99,12
1700 G (48363 [-23PK])

ITIM 14t Caterpillar R- 1 006,50 20,01 69,95 12,67 640,50 156,00 457,50 1773,17 | 109,33
1700 G (50155 [-24PK])

ITIM 14t Caterpillar R- 1 006,50 18,85 62,90 12,67 640,50 156,00 457,50 1733,87 | 114,00
1700 G (50156 [-25PK])

ITIM 14t Caterpillar R- 1 006,50 17,44 54,70 12,67 640,50 156,00 457,50 1807,17 | 96,00
1700 G (50148 [-26PK])

ITIM 14t Caterpillar R- 1 006,50 18,12 92,84 12,67 640,50 156,00 457,50 1966,65 | 109,78
1700 G (53487 [-27PK])

ITIM 14t Caterpillar R- 1 006,50 16,93 146,40 12,67 640,50 156,00 457,50 1942,65 | 109,80
1700 G (53488 [-28PK])

ITIM 14t Caterpillar R- 1 006,50 17,04 73,18 12,67 640,50 156,00 457,50 1 966,65 | 105,75

1700 G (53489 [-29PK])
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He Bpews Oxumanue
HaunmenoBanue I11IM, é) Z00TET e (gmHHaHHe - HET ETO 1, AT ETO 2, | Permament OKumaHue
i 3pbIBHBIE | pa3rpy3Ku B €3 3aj1a4, T [] CHTYaIlH, [] TO, [4] ——
paboTEI PYIOCIYCK, [4] - [4]
[4] [4]
I1IM 14T Caterpillar R- 1 006,50 20,39 131,68 12,67 640,50 156,00 457,50 1625,60 | 122,47
1700 G (53647 [-30PK])
I1IM 14T Caterpillar R- 1 003,75 15,87 66,44 12,67 638,75 156,00 456,67 1822,41 | 100,98
1700 G (53648 [-31PK])
I1IM 14T Caterpillar R- 995,50 19,84 116,35 12,67 211,75 156,00 - 1881,40 | 98,86
1700 G (53649 [-32PK])
ITIM 14T Caterpillar R- 1 006,50 22,30 97,80 12,67 213,50 156,00 - 1905,39 | 120,37
1700 G (54275 [-33PK])
I1IM 14T Caterpillar R- 1 006,50 25,22 79,03 12,67 213,50 156,00 - 1767,67 | 120,79
1700 G (54969 [-34PK])
ITIM 14t Caterpillar R- 1 006,50 22,71 127,81 12,67 213,50 156,00 - 1732,67 | 127,91
1700 G (54970 [-35PK])
MT436 ([-1PK]) - 2,25 6 529,63 12,67 - - - - 11,43

Tab6aunna 4.30 - CratucTtuka padoTbl 0TKATOYHBIX TOPH3OHTOB

[Toe3na HCHLE ) sl KonnuecTBo peiicos O6beM nepeBe3eHHON pyabl, [M3]
MMapTUHU
K14M Nel 10 1407 113292
K14M Ne2 10 264 26601
K14M Ne3 10 33 999
K14M Ne4 10 0 0,00
K14M Ne5 10 0 0,00
K14M Ne6 10 0 0,00
K14M Ne7 10 0 0,00
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K14M Ne§ 10 0 0,00
K14M Ne9 10 0 0,00
K14M Nel0 10 171 18025
K14M Nell 10 1033 71311
K14M Nel2 10 2611 177621
K14M Nel3 10 3763 250715
K14M Nel4 10 1711 158098
K14M Nel5 10 1084 94038
K14M Nel6 10 2528 220674
K14M Nel7 10 3051 240228
K14M Nel 10 1407 113292

205




OKCIIEPUMEHT - 21 I1IM B PABOTE

[Tpu nmporone MUTALMOHHON MoJienu pynHuKa «Komcomomnbckuii» m. Komcomonbekas Ha m1aHax B paMKax JaHHOTO AKCIEPUMEHTA ObLIN MOIy4eHBI
CIIELYIOIINE PE3YIbTaTHI.

Tao6auua 4.31 — lo6b1ua

PacueTHbIii 00LeM
pa3pbIXJeHHbIH, [M3]

Ili1aHoBbIi 00HEM

. IlnanoBasi macca, [T1]
pa3pbIXJeHHbIH, [M3]

PacueTrnas macca, [1]

1676 845,4 4136 218,6 1 661 856,0 4099 2448
Taoauna 4.32 - Crarucruka apuxenusa CI10
[TpoGer [IpoGer ¢ Yucno uuKIoB O6beM C .
Haumenosanue CJ1O, Homep Ellipse 0e3 rpy3a, Tpy30M, MOTPY3KHU/pa3rp | MepeBe3eHHOM PE/IHIH BEC
[kM] [km] Y3KHU pynbl, [M3] ko2, [1]

ITJIM 14T Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 9 603,00 5 353,00 12 076,00 53 343,00 10,90
ITJIM 14T Caterpillar R-1700 G (20381 [-16PK]) 16 345,00 8 344,00 17 409,00 77 144,00 10,93
ITJIM 14T Caterpillar R-1700 G (40630 [-17PK]) 16 729,00 8 276,00 18 292,00 81 120,00 10,94
ITJIM 14T Caterpillar R-1700 G (42528 [-18PK]) 16 174,00 8 199,00 17 211,00 76 321,00 10,94
ITJIM 14T Caterpillar R-1700 G (42593 [-19PK]) 16 118,00 8 181,00 18 030,00 79 815,00 10,92
ITJIM 14T Caterpillar R-1700 G (43096 [-20PK]) 15 336,00 8 822,00 18 037,00 79 771,00 10,91
ITJIM 14T Caterpillar R-1700 G (45634 [-21PK]) 16 031,00 7 954,00 17 713,00 78 589,00 10,94
ITJIM 14T Caterpillar R-1700 G (46535 [-22PK]) 17 697,00 7 785,00 15 240,00 67 758,00 10,97
ITJIM 14T Caterpillar R-1700 G (48363 [-23PK]) 14 864,00 8 089,00 21 007,00 93 309,00 10,96
ITJIM 14t Caterpillar R-1700 G (50155 [-24PK]) 14 577,00 8412,00 19 772,00 87 678,00 10,94
ITIJIM 14T Caterpillar R-1700 G (50156 [-25PK]) 15 193,00 9 042,00 19 640,00 86 916,00 10,92
ITJIM 14t Caterpillar R-1700 G (50148 [-26PK]) 14 198,00 7 868,00 16 826,00 74 309,00 10,89
ITJIM 14T Caterpillar R-1700 G (53487 [-27PK]) 14 920,00 7 704,00 14 911,00 65 792,00 10,88
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[Tpober IIpober ¢ Yucno HuKIoB O6Bvem .
. . | Cpenuuii Bec
Haumenosanue CJ10, nomep Ellipse 6e3 rpysa, Ipy30M, MOTPY3KHU/pasrp | nepeBe3eHHOM
KOBIIIA, [T]
[xMm] [kM] Y3KH1 pynbl, [M3]

ITJIM 14T Caterpillar R-1700 G (53488 [-28PK]) 14 059,00 7 627,00 18 252,00 80 911,00 10,93

ITAM 14t Caterpillar R-1700 G (53489 [-29PK]) 14 320,00 7 288,00 14 517,00 64 149,00 10,90

ITJIM 14T Caterpillar R-1700 G (53647 [-30PK]) 14 865,00 8 026,00 17 179,00 75 704,00 10,87

ITAM 14t Caterpillar R-1700 G (53648 [-31PK]) 12 821,00 6 891,00 15 651,00 69 195,00 10,91

ITAM 14t Caterpillar R-1700 G (53649 [-32PK]) 12 231,00 9 070,00 22 692,00 100 811,00 10,96

ITJIM 14T Caterpillar R-1700 G (54275 [-33PK]) 12 118,00 8 795,00 19 392,00 85 988,00 10,94

MM 14t Caterpillar R-1700 G (54969 [-34PK]) 13 568,00 9 356,00 20 810,00 92 314,00 10,94

ITJIM 14T Caterpillar R-1700 G (54970 [-35PK]) 13 363,00 9 875,00 20 567,00 90 910,00 10,90

MT436 ([-1PK]) 1470,00 1 470,00 1 898,00 21 800,00 28,33

Taoauna 4.33 - [IpoanykTuBHoe Bpems padorsi 1M
Bpewms Bpewms
Bpewms Bpewms CymmapHoe 3arparsl Ha
. JIBYDKEHUS | JBVOKEHUS
Haumenosanue CJ10, Homep Ellipse MOTPY3KH, | pa3rpy3KH, BpeMs IKCILTyaTaIuIo,
c rpy3oM, | 6e3 rpysa,
[4] [4] padorsl, [4] [py6.]
[4] [4]

MM 14t Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 795,29 1 415,08 197,62 125,12 2 533,10 16 130 755,47
ITJIM 14T Caterpillar R-1700 G (20381 [-16PK]) 1238,83 2 398,94 285,60 187,49 4 110,87 26 177 979,05
ITJIM 14T Caterpillar R-1700 G (40630 [-17PK]) 1225,10 2 455,65 300,80 185,11 4 166,66 26 533 249,21
ITJIM 14T Caterpillar R-1700 G (42528 [-18PK]) 1218,84 2 379,60 282,58 182,82 4 063,83 25 878 428,80
ITJIM 14T Caterpillar R-1700 G (42593 [-19PK]) 1213,14 2 371,95 296,27 189,29 4 070,66 25921 922,17
[TJIM 14T Caterpillar R-1700 G (43096 [-20PK]) 1312,22 2261,11 295,63 179,41 4 048,36 25779 916,00
I1JIM 14T Caterpillar R-1700 G (45634 [-21PK]) 1 180,85 2 358,90 290,79 182,32 4 012,86 25553 852,35
[TJIM 14T Caterpillar R-1700 G (46535 [-22PK]) 1 147,39 2 572,98 251,15 160,89 4132,40 26 315 081,88
[TJIM 14T Caterpillar R-1700 G (48363 [-23PK]) 1207,61 2 181,89 345,10 231,36 3 965,96 25 255 193,62

207




Bpewms Bpewms
Bpema Bpewms CymmapHoe 3arpatTsl Ha
Haumenosanune CJ1O, Homep Ellipse R A MOTPY3KH, | pa3rpy3KH, BpeMs JKCILTyaTaIuIo,
. FP[XSOM’ Oe3rpysa, | [4] | paboreL, [4] [py6.]
ITJIM 14T Caterpillar R-1700 G (50155 [-24PK]) 1242,36 2 131,36 326,04 207,87 3 907,64 24 883 812,44
ITAM 14t Caterpillar R-1700 G (50156 [-25PK]) 1 340,51 2 228,07 321,84 202,51 4 092,93 26 063 737,31
ITJIM 14T Caterpillar R-1700 G (50148 [-26PK]) 1163,21 2078,14 274,64 169,69 3 685,68 23 470 373,38
ITAM 14t Caterpillar R-1700 G (53487 [-27PK]) 1 142,80 2196,34 243,47 164,72 3747,34 23 863 023,65
ITJIM 14T Caterpillar R-1700 G (53488 [-28PK]) 1 129,66 2 065,39 299,94 189,34 3684,32 23461 712,92
ITJIM 14T Caterpillar R-1700 G (53489 [-29PK]) 1 083,04 2 108,45 237,14 155,64 3 584,27 22 824 595,52
1AM 14t Caterpillar R-1700 G (53647 [-30PK]) 1191,68 2 180,69 280,37 173,05 3825,79 24 362 592,46
ITJIM 14T Caterpillar R-1700 G (53648 [-31PK]) 1022,57 1 887,43 256,13 164,68 3 330,80 21 210 501,09
1AM 14t Caterpillar R-1700 G (53649 [-32PK]) 1 338,89 1 804,83 372,96 234,07 3 750,75 23 884 738,49
ITJIM 14T Caterpillar R-1700 G (54275 [-33PK]) 1 298,76 1785,83 318,45 200,55 3 603,60 22 947 688,76
MM 14t Caterpillar R-1700 G (54969 [-34PK]) 1 384,96 1996,11 341,20 235,82 3 958,09 25205 077,54
ITJIM 14T Caterpillar R-1700 G (54970 [-35PK]) 1 462,46 1 970,20 336,98 210,34 3979,98 25 344 472,84
MT436 ([-1PK]) 187,81 186,15 1213,09 36,33 1 623,39 10 893 580,02
521 962 284,98
Ta6anna 4.34 - HenpoaykrusHoe Bpems padors! I1/IM
He OX]?I/II)::IVII{;II/IH Oxunanue "
Haumenosanue I1/IM, O pa3rpy3Ku i - HET ETO 1, AsapuiiHbie Pernament | Osxupanue
T B3peiBHbBIE 5 0e3 3aj1ay, T [a] curyanud, | ETO 2, [4] TO, [4] En—
paboThI [4] 6 [4]
PYJOCIYCK, pabort[]
ITIM 14T Caterpillar R- 500,50 15,12 44,74 12,67 318,50 78,00 227,50 593,36 62,58
1700 G (19888 [-14PK]
yuuia 1.07)
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Bpewms

He
OXHUIOaHUA Oxumanue .
Haumenosanue [1/IM, ]5 IS pasrpy3ku Oreompens - HeT ETO 1, SITTGINE Permament | Oxxunanne
e Bllipss 3pbIBHBIE 5 0e3 3amau, e [] curyarud, | ETO 2, [4] TO, [4] -
paGoTHI [4] 6 [4]
PYIOCITYCK, pabor[4]
[4] [a]

ITJIM 14t Caterpillar R- 1 006,50 18,64 161,93 12,67 640,50 156,00 457,50 2127,13 | 93,33
1700 G (20381 [-16PK])

ITJIM 14t Caterpillar R- 1 006,50 16,54 108,98 12,67 640,50 156,00 457,50 2127,13 | 91,43
1700 G (40630 [-17PK])

ITIM 14t Caterpillar R- 1 006,50 18,91 209,31 12,67 640,50 156,00 457,50 2127,13 | 99,45
1700 G (42528 [-18PK])

ITIM 14t Caterpillar R- 1 006,50 18,72 202,80 12,67 640,50 156,00 457,50 2127,13 | 96,67
1700 G (42593 [-19PK])

ITIM 14t Caterpillar R- 1 006,50 21,51 222,33 12,67 640,50 156,00 457,50 2127,13 | 103,59
1700 G (43096 [-20PK])

I1IM 14T Caterpillar R- 1 006,50 17,39 261,95 12,67 640,50 156,00 457,50 2127,13 | 96,77
1700 G (45634 [-21PK])

ITIM 14T Caterpillar R- 1 006,50 12,00 422,07 12,67 640,50 156,00 457,50 1852,87 | 63,92
1700 G (46535 [-22PK])

ITIM 14T Caterpillar R- 1 006,50 13,30 395,92 12,67 640,50 156,00 457,50 2044,15 | 93,62
1700 G (48363 [-23PK])

ITIM 14T Caterpillar R- 1 006,50 17,68 779,84 12,67 640,50 156,00 457,50 1714,18 | 72,05
1700 G (50155 [-24PK])

ITIM 14T Caterpillar R- 1 006,50 21,08 630,44 12,67 640,50 156,00 457,50 1674,88 | 87,62
1700 G (50156 [-25PK])

ITIM 14T Caterpillar R- 1 006,50 15,59 1067,18 12,67 640,50 156,00 457,50 1 650,89 72,66
1700 G (50148 [-26PK])

ITIM 14t Caterpillar R- 1 006,50 15,76 772,58 12,67 640,50 156,00 457,50 1 883,66 91,04
1700 G (53487 [-27PK])

I1/IM 14t Caterpillar R- 1 006,50 17,42 833,92 12,67 640,50 156,00 457,50 1 883,66 81,06
1700 G (53488 [-28PK])

I1/IM 14t Caterpillar R- 1 006,50 15,45 935,95 12,67 640,50 156,00 457,50 1 883,66 89,41
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Bpewms

He
OXKUJAHU S Oxumanue .
Haumenosanue [1/IM, TS pasrpy3ku Oreompens - HeT ETO 1, SITTGINE Permament | Oxxunanne
. B3peiBHbBIE 0e3 3a/1a4, curyauun, | ETO 2, [4]
Homep Ellipse B ¢bponTa [4] TO, [4] paswesna, [4]
paGoTHI [4] [4]
PYIOCITYCK, pabot[4]
[4] [a]

1700 G (53489 [-29PK])

I1IM 14T Caterpillar R- 1 006,50 19,21 1031,72 12,67 640,50 156,00 457,50 1542,61 85,37
1700 G (53647 [-30PK])

ITJIM 14T Caterpillar R- 1 006,50 20,14 1392,97 12,67 640,50 156,00 457,50 1675,43 79,51
1700 G (53648 [-31PK])

ITJIM 14T Caterpillar R- 1 006,50 17,66 1 825,00 12,67 213,50 156,00 - 1710,42 81,76
1700 G (53649 [-32PK])

ITJIM 14T Caterpillar R- 1 006,50 14,04 2 010,77 12,67 213,50 156,00 - 1675,43 78,76
1700 G (54275 [-33PK])

I1IM 14T Caterpillar R- 1 006,50 17,09 1762,05 12,67 213,50 156,00 - 1 566,61 86,85
1700 G (54969 [-34PK])

ITIM 14T Caterpillar R- 1 006,50 16,87 1 740,37 12,67 213,50 156,00 - 1 566,61 92,42
1700 G (54970 [-35PK])

MT436 ([-1PK]) - 1,29 7 146,66 12,67 - - - - 6,43

Taoauuna 4.35 - CtatucTuka padoTbl 0TKATOYHBIX TOPU30HTOB

[Toe3na Kosectso BaroHos B KonnuecTBo peiicos O0bem nepeBe3eHHON pybl, [M3]
napTHH
K14M Nel 10 1440 134056
K14M Ne2 10 339 32222
K14M Ne3 10 55 5154
K14M Ne4 10 0,00
K14M Ne5 10 0,00
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K14M Ne6 10 0 0,00
K14M Ne7 10 0 0,00

K14M Ne8 10 0 0,00

K14M Ne9 10 0 0,00

K14M Ne10 10 277 29285
K14M Nel 1 10 825 76656
K14M Nel2 10 2553 232189
K14M Nel3 10 3479 299455
K14M Nel4 10 1650 161948
K14M Nel5 10 1506 156567
K14M Nel6 10 2251 238367
K14M Nel7 10 3231 295795

OKCIIEPUMEHT - 20 I1JIM B PABOTE
[Ipu nporone nMuTaMoHHON Moaenu pyaHuka «Komcomonbckuit» m1. KomcoMonbcekast Ha riaHax ObUIM MOJTyYEHBI CIIEYIOLINE PE3YIbTaTh.

Ta6auna 4.36 — /loob1ua

Ili1aHoBbIi 00HEM PacyerHblii 00HeM

. IlnanoBasi macca, [T] . PacueTrnast macca, [1]
Pa3pbIXJIeHHbIH, [M3] pa3pbIXJeHHbIH, [M3]

1681 499,0 4147 697,4 1629 235,1 4018 779,8
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Taoauna 4.37 - Cratucruka apuxenusa CI10

[Ipober c O6Bem Cpennuit
. [TpobGer 6e3 Yucno uuKIoB o
HaumenoBanue C/10, nomep Ellipse T Ipy30M, oo T IIEpPEBE3EHHON BEC
’ [xMm] pyasl, [M3] KOBIIIA, [T]
MM 14t Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 10 427,00 5042,00 10 588,00 46 786,00 10,90
[1JIM 14t Caterpillar R-1700 G (20381 [-16PK]) 16 526,00 8 191,00 19 306,00 85 697,00 10,95
MM 14t Caterpillar R-1700 G (40630 [-17PK]) 16 764,00 8 596,00 18 019,00 79 853,00 10,93
[1JIM 14t Caterpillar R-1700 G (42528 [-18PK]) 17 028,00 8 306,00 16 069,00 71 102,00 10,91
MM 14t Caterpillar R-1700 G (42593 [-19PK]) 16 567,00 8 269,00 18 708,00 82 916,00 10,93
[1JIM 14t Caterpillar R-1700 G (43096 [-20PK]) 16 501,00 8 557,00 18 215,00 80 699,00 10,93
[1JIM 14t Caterpillar R-1700 G (45634 [-21PK]) 16 772,00 8171,00 17 119,00 75719,00 10,91
1M 14t Caterpillar R-1700 G (46535 [-22PK]) 15 334,00 8 782,00 20 218,00 89 754,00 10,95
[1JIM 14t Caterpillar R-1700 G (48363 [-23PK]) 14 838,00 7776,00 18 312,00 81 300,00 10,95
MM 14t Caterpillar R-1700 G (50155 [-24PK]) 15 326,00 8 177,00 20 218,00 89 604,00 10,93
[1JIM 14t Caterpillar R-1700 G (50156 [-25PK]) 16 254,00 8 013,00 18 412,00 81 478,00 10,92
ITIM 14t Caterpillar R-1700 G (53487 [-27PK]) 15 018,00 7 326,00 17 187,00 76 113,00 10,92
ITIM 14t Caterpillar R-1700 G (53488 [-28PK]) 14 474,00 7 379,00 17 649,00 78 224,00 10,93
I1JIM 14t Caterpillar R-1700 G (53489 [-29PK]) 15 014,00 7 019,00 14 506,00 64 111,00 10,90
ITIM 14t Caterpillar R-1700 G (53647 [-30PK]) 14 847,00 7 930,00 18 041,00 79 717,00 10,90
I1JIM 14t Caterpillar R-1700 G (53648 [-31PK]) 13 968,00 7417,00 16 040,00 71 086,00 10,93
ITIM 14t Caterpillar R-1700 G (53649 [-32PK]) 14 030,00 10 259,00 24 374,00 108 161,00 10,95
I1JIM 14t Caterpillar R-1700 G (54275 [-33PK]) 13 092,00 9417,00 22 506,00 99 761,00 10,93
[1JIM 14t Caterpillar R-1700 G (54969 [-34PK]) 13 419,00 9472,00 21 295,00 94 459,00 10,94
[TJIM 14T Caterpillar R-1700 G (54970 [-35PK]) 13 535,00 9 774,00 20 938,00 92 676,00 10,92
MT436 ([-1PK]) 1 558,00 1 558,00 2 009,00 23 156,00 28,43
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Ta6auna 4.38 - IlponyxktuBHoe Bpems padorsl I[IIM

131232:;1;1 Bpews Bpewms Bpewms CymmapHoe BpeMs e
Haumenosanue CJ10, nomep Ellipse A JIBUKEHUS 0e3 P P ymmap P 3KCILTyaTalHUIo
C TPY30M, NOTPY3KH, [4] | pasrpy3ku, [4] paboTsl, [4]
[4] pysa, [l . [py6.]

[TJIM 14T Caterpillar R-1700 G (19888 748,86 1 536,22 173,28 115,59 2 573,94 16 390 824,18
[-14PK] yuura 1.07)
1['[1]:[&\}/{1%]4? Caterpillar R-1700 G (20381 | 1 214,25 2421,20 317,77 204,06 4 157,28 26 473 517,47
1['[1]:[71\}/{K1]§T Caterpillar R-1700 G (40630 | 1 274,75 2 458,54 295,31 188,45 4 217,05 26 854 132,23
1['[1]:[&\}/{1%]4? Caterpillar R-1700 G (42528 | 1 233,08 2 502,49 263,14 164,90 4 163,61 26 513 826,84
l{llﬂé\f/leﬁT Caterpillar R-1700 G (42593 | 1 223,53 2 433,32 307,39 188,92 4 153,16 26 447 281,35
1['I§[S\§I<l]é;T Caterpillar R-1700 G (43096 | 1 269,13 2 429,76 299,26 189,00 4 187,14 26 663 665,65
1['%[]%\}/{;]? Caterpillar R-1700 G (45634 | 1 209,92 2 465,97 280,43 181,93 4 138,25 26 352 334.62
1['I§[ZI\§I<1]4;T Caterpillar R-1700 G (46535 | 1 293,75 2 233,06 332,66 202,15 4 061,62 25 864 355,54
Fﬁ[é\gKl]é;T Caterpillar R-1700 G (48363 | 1 162,80 2 175,82 300,52 203,64 384277 24 470 720,93
1['152\1/)[1(1]? Caterpillar R-1700 G (50155 | 1 204,99 2 238,46 331,96 218,64 3994,04 25 434 006,78
1['%[51\1/)[K1]£;T Caterpillar R-1700 G (50156 | 1 186,22 2 389,56 301,05 195,93 4 072,76 25 935 204.95
ITIIM 14T Caterpillar R-1700 G (53487 | 1 085,75 2 205,34 282,06 188,03 3761,18

[-27PK])

23 951 156,63
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e Bpewms B Bpems CymmapHoe BpeMs 3aTpatsl Ha
Haumenosanue CJ10, Homep Ellipse ABIDKCIHA | okcerust Ges peMA P ymmap p JKCIULyaTaluIo
C TPY30M, MOTPY3KH, [4] | pasrpy3ku, [4] paboTsl, [4] 5
[4] rpy3a, [4] » [py0.]
ITJIM 14t Caterpillar R-1700 G (53488 | 1 094,70 2127,63 289,81 186,72 3 698,86 23 554 303 49
[-28PK]) !
ITJIM 14t Caterpillar R-1700 G (53489 | 1 039,34 2 204,05 237,39 157,69 3 638,48 23169 804.26
[-29PK]) !
ITJIM 14t Caterpillar R-1700 G (53647 | 1174,71 2 182,70 295,48 190,30 3 843,19 24 473 395 49
[-30PK]) !
ITJIM 14t Caterpillar R-1700 G (53648 | 1 097,54 2 048,99 262,87 165,09 3574,50 29 762 380 26
[-31PK]) :
ITJIM 14t Caterpillar R-1700 G (53649 | 1 509,05 2 059,27 400,89 256,31 4 225,52 26 908 069 10
[-32PK]) :
ITJIM 14t Caterpillar R-1700 G (54275 | 1 388,38 1 925,56 370,57 238,80 3 923,30 24983 535 17
[-33PK]) !
ITJIM 14t Caterpillar R-1700 G (54969 | 1 397,76 1 975,70 349,59 221,25 3 944,30 25 117 262.96
[-34PK]) :
ITIJIM 14T Caterpillar R-1700 G (54970 | 1 444,50 1 994,87 342,82 218,90 4 001,09 25 478 901 11
[-35PK]) :
MT436 ([-1PK]) 199,07 197,20 1 250,42 38,59 1685,28 11 308 886,06
509 107 655,06
Tadauua 4.39 - HenpoaykrusHoe Bpems padorst [1IJIM
Bpems
He pa6oraer OKHJIaHHS Oxuganne Oxujanue - ABapwuifHEIe Osxnmanne
HaumenoBanwue [1/IM, Homep Ellipse B3priBHbBIE pasrpy3ku B 0e3 3a1a4, uer ¢ppornta | ETO 1, [u] | curyarmu, E]EO] 2 P?Il:gahfe]}l - pasbesna,
paboTsr [4] PYIOCIIYCK, [4] pabot[4] [x] 4 0 [x]
[4]
ITJIM 14t Caterpillar R-1700 G 500,50 11,93 6,55 12,67 318,50 78,00 227,50 593,36 64,79
(19888 [-14PK] ymia 1.07)
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Bpewms

. He pa6oraer OXKUJIaHUS Oxnmanue OxupgaHue - ABapuiiHbie ETO 2 Pernament Osxumanue
Haumenoranwue [1/]IM, Homep Ellipse B3priBHbBIE pas3rpy3Ku B 0e3 3a1ay, uer ¢pponta | ETO 1, [u] | curyarmmn, [u] ' TO, [4] pasbesna,
paboThI [4] PYIOCITYCK, [u] pabot[4] [u] ¢ [u]
[4]

ITJIM 14t Caterpillar R-1700 G 1 006,50 17,07 117,83 12,67 640,50 156,00 | 457,50 | 2127,13 | 87,40
(20381 [-16PK])
ITJIM 14t Caterpillar R-1700 G 1 006,50 18,03 56,27 12,67 640,50 156,00 | 457,50 | 2127,13 | 92,39
(40630 [-17PK])
ITJIM 14t Caterpillar R-1700 G 1 006,50 16,06 112,50 12,67 640,50 156,00 | 457,50 | 2127,13 | 98,99
(42528 [-18PK])
ITJIM 14t Caterpillar R-1700 G 1 006,50 15,66 123,37 12,67 640,50 156,00 | 457,50 | 2127,13 | 91,56
(42593 [-19PK])
ITJIM 14T Caterpillar R-1700 G 1 006,50 17,66 87,38 12,67 640,50 156,00 | 457,50 | 2127,13 | 101,24
(43096 [-20PK])
ITJIM 14T Caterpillar R-1700 G 1 006,50 16,60 137,32 12,67 640,50 156,00 | 457,50 | 2127,13 | 95,43
(45634 [-21PK])
ITJIM 14T Caterpillar R-1700 G 1 006,50 12,07 492,77 12,67 640,50 156,00 | 457,50 | 185287 | 63,47
(46535 [-22PK])
ITJIM 14T Caterpillar R-1700 G 1 006,50 12,94 519,47 12,67 640,50 156,00 | 457,50 | 2044,15 | 91,82
(48363 [-23PK])
ITJIM 14T Caterpillar R-1700 G 1 006,50 14,33 696,78 12,67 640,50 156,00 | 457,50 | 1714,18 | 68,58
(50155 [-24PK])
ITJIM 14T Caterpillar R-1700 G 1 006,50 15,62 656,07 12,67 640,50 156,00 | 457,50 | 1674,88 | 92,28
(50156 [-25PK])
ITJIM 14T Caterpillar R-1700 G 1 006,50 14,78 759,71 12,67 640,50 156,00 | 457,50 | 1 883,66 83,78
(53487 [-27PK])
ITJIM 14t Caterpillar R-1700 G 1 006,50 16,15 820,65 12,67 640,50 156,00 | 457,50 | 1 883,66 85,12
(53488 [-28PK])
I1JIM 14t Caterpillar R-1700 G 1 006,50 13,83 883,37 12,67 640,50 156,00 | 457,50 | 1 883,66 81,04
(53489 [-29PK])
I1JIM 14t Caterpillar R-1700 G 1 006,50 16,25 1017,29 12,67 640,50 156,00 | 457,50 | 1542,61 86,99

(53647 [-30PK])
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Bpewms

. He pa6oraer OXKUJIaHUS Oxnmanue OxupgaHue - ABapuiiHbie ETO 2 Pernament Osxumanue
Haumenoranwue [1/]IM, Homep Ellipse B3priBHbBIE pas3rpy3Ku B 0e3 3a1ay, uer ¢pponta | ETO 1, [u] | curyarmmn, [u] ' TO, [4] pasbesna,
paboThI [4] PYIOCITYCK, [u] pabot[4] [u] ¢ [u]
[4]
ITJIM 14t Caterpillar R-1700 G 1 006,50 15,16 1119,25 12,67 640,50 156,00 | 457,50 | 1710,42 76,04
(53648 [-31PK])
I1JIM 14T Caterpillar R-1700 G 1 006,50 13,33 1 266,56 12,67 213,50 156,00 | - 1798,41 77,07
(53649 [-32PK])
I1IM 14T Caterpillar R-1700 G 1 006,50 15,58 1 630,54 12,67 213,50 156,00 | - 1734,42 78,85
(54275 [-33PK])
ITJIM 14T Caterpillar R-1700 G 1 006,50 13,55 1779,38 12,67 213,50 156,00 | - 1 566,61 83,60
(54969 [-34PK])
ITJIM 14T Caterpillar R-1700 G 1 006,50 14,41 1721,72 12,67 213,50 156,00 | - 1 566,61 89,18
(54970 [-35PK])
MT436 ([-1PK]) - 1,66 7 084,39 12,67 - - - - 6,80

Tabauna 4.40 - CraTucTHKA pad0Thl OTKATOYHBIX TOPU30HTOB

IToe3na Kosmsiectso BaroHos B KonnuecTBo peiicos O0beM nepeBe3eHHOM pysl, [M3]
[apTUH
K14M Nel 10 1197 112213
K14M Ne2 10 277 26843
K14M Ne3 10 76 8746
K14M Ne4 10 0 0,00
K14M Ne5 10 0 0,00
K14M Ne6 10 0 0,00
K14M Ne7 10 0 0,00
K14M Ne8 10 0 0,00
K14M Ne9 10 5 584
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K14M Nel0 10 207 23011

K14M Nel1 10 973 95791

K14M Nel2 10 2209 199002
K14M Nel3 10 3783 317175
K14M Nel4 10 1892 190081
K14M Nel5 10 1499 157020
K14M Nel6 10 2050 218345
K14M Nel7 10 3008 279714
K14M Nel 10 1197 112213

OKCIIEPUMEHT — 1-5 BEEPOB 3A CTA/INUIO B3PBIBA

HpI/I IIPOI'OHE HMHTaHHOHHOﬁ MOZJCIIN pyAHHUKA «KoMCOMOJIbCKHIT» Ha IIaHaX ObLIN MOJIYYCHBI CIICAYIOIIHNEC PE3YJIbTATHI.

Taoauua 4.41 — [oo6b1ua

KosnyecTBO BeepoB
3a CTAIMI0 B3PbIBA

I11aHOBEIN 00LeM
Pa3pbIXJIeHHbIH, [M3]

IlnanoBasi macca, [T1]

PacuyeTHEBIN 00LeM
pPa3pbIXJIeHHBIH, [M3]

PacyeTrnasi macca, [1]

1 1681 499,0 4 147 697,4 1609 024,1 3968 926,0
2 1681 499,0 4147 697,4 1644 062,6 4 055 354,3
3 1681 499,0 4 147 697,4 1629 235,1 4018 779,8
4 1681 499,0 4147 697,4 1613 451,2 3979 846,2
5 1677 270,8 4137 267,9 1614 864,1 3 983331,6

SKCITEPUMEHT — BA30OBbBIN «CKAJIMCTAS»
[Ipu nporone nMUTaMOHHON Moaenu pyaHuka «KoMmcomomnbekuit» maxra «CkanucTasy Ha M1aHax ObUTH MOJyY€HBI CIIEeIYIOIINE Pe3yIbTaThl.

Taoauna 4.42 — JloobIua
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IlnanoBbIi 00bEM
pa3pbIXJIeHHbI, [M3]

IlnanoBasi macca, [T1]

PacueTHblii 00bEM
pa3pbIXJIeHHbIi, [M3]

PacueTrnasi macca, [1]

560 615,6

1382 851,7

560 615,6

1382 851,7

Taoauua 4.43 - Crarucruka apu:xkenusa CJ10

O6bem Cpennuit
. [TpobGer 6e3 rpys3a, [Tpober ¢ Yucao nuKIoB .
Haumenosanue C/10, Homep Ellipse Tl sonn, ] | TammymaipEmE IIEPEBE3CHHON | BEC KOBIIA,
Ipy3om, TPY3KW/pasrpy. pyeL, [M3] [1]
ITAM 14t Sandvik LH514 (45958[-PC2]) 11 413,00 8 319,00 21 563,00 112 031,00 12,82
I[TAM 141 Sandvik LH514 (49589 [-PC5)) 8 830,00 6 624,00 15 918,00 82 599,00 12,80
[1IM 14t Sandvik LH514 (49660 [-PC6]) 8 245,00 6 056,00 14 131,00 73 162,00 12,77
I[IAM 10T Sandvik LH410 (49699 [-PC7]) 8 631,00 6 625,00 14 636,00 58 536,00 9,87
ITAM 14t Sandvik LH514 (52377 [-PC8]) 8 386,00 6 340,00 15 257,00 79 153,00 12,80
[1JIM 14t Sandvik LH514 (52992 [-PC9]) 8 568,00 6 411,00 14 353,00 74 441,00 12,79
[IIM 14t Sandvik LH514 (54148 [-PC10]) 8 680,00 6 604,00 15 556,00 80 689,00 12,79
Tabanuna 4.44 - IlponyktuBHoe Bpems padorsl [IIM
Bpems Bpe e Boe Boe CymmapHoe 3aTpathl Ha
HaumenoBanue CJ10, Homep Ellipse JIBUKEHHUS C %el\;m HB; [II:]H}I o p 312;1:[ [4] asr p ZII: [4] BpeMs JKCILTyaTalUIo
rpy3om, [4] PYy3a, TPYSKH, pasTpy3icH, paboTsl, [4] , [py6.]
[TAM 14t Sandvik LH514 (45958[-PC2]) 1214,90 1 653,39 356,26 214,89 3439,44 26 353 883,53
I[TAM 141 Sandvik LH514 (49589 [-PC5)) 968,18 1275,89 263,92 158,43 2 666,43 20430 879,93
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Bpewms CymmapHoe 3arpaTsl Ha
. Bpewms nBuxenus Bpewms Bpema
Haumenosanne CJ1O, Homep Ellipse JIBVKEHUS C e o, ] e, (] e, o] BpeEMs JKCILTYaTalAk0
rpy3oM, [4] PYy3a, PY3Ki, PasTPysKH, paloTsl, [4] , [py©.]
[TAM 14t Sandvik LH514 (49660 [-PC6]) 886,66 1 196,24 233,76 139,93 2 456,59 18 823 031,29
1AM 10t Sandvik LH410 (49699 [-PC7]) 966,38 1 249,10 240,65 144,54 2 600,66 14 518 548,54
[TAM 14t Sandvik LH514 (52377 [-PC8]) 927,26 1 213,60 252,40 151,57 2 544,84 19 499 225,74
IIIM 14t Sandvik LH514 (52992 [-PC9]) 938,57 1235,77 238,43 142,64 2 555,41 19 580 215,83
ITJIM 141 Sandvik LH514 (54148 [- 965,52 1 256,54 257,38 154,53 2 633,97 20 182 162,97
PC10])
139 387 947,84
Tadauua 4.45 - HenpoaykrusHoe Bpemsi padorsi IIIM
He Bpems
a6 oxugaaua | Oxuman | Oxupganue Tliee
. paboTact pasrpy3Ku ne 6e3 - HET ABapuiiHbie Pernamen | ETO2, ETO1, P
Haumenosanue I1IM, nHomep Ellipse B3peiBHBI MEHKA,
5 el B 3amad, ¢dponTa cHUTYyaluy, [4] T TO, [4] [4] [4] [a]
PYIOCIYCK, [[] pabot[4]
[4] o
[TAM 14t Sandvik LH514 (45958[-PC2]) 944,00 5,78 750,76 91,86 276,00 1280,91 | 531,50
708,67 | 472,75
[TAM 14t Sandvik LH514 (49589 [-PC5])) 944,00 6,02 1 91,86 276,00 1330,35 | 531,50
474,09 708,67 | 472,75
[TAM 14t Sandvik LH514 (49660 [-PC6]) 944,00 5,10 1 91,86 276,00 1404,50 | 531,50
610,70 708,67 | 472,75
[TAM 10t Sandvik LH410 (49699 [-PC7]) 944,00 5,48 1 91,86 276,00 1370,49 | 531,50
500,25 708,67 | 472,75
ITIIM 14t Sandvik LH514 (52377 [-PCS8]) 944,00 5,62 1 91,86 276,00 1625,79 | 531,50
300,64 708,67 | 472,75
[TIM 14t Sandvik LH514 (52992 [-PC9]) 944,00 4,95 1 91,86 276,00 1741,59 | 531,00
177,68 707,33 | 471,83
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He Bpewms o o
OXHJaHUS KUJaH KHUaHUE
Haumenosarue TIJIM, Homep Ellipse ]gig(;;a}f; pasrpy3Ku ne 6e3 - HET ABapuiiHbie Pernamen | ETO2, | ETOI, E:E;;
’ © o B 3ajad, ¢dpoHTa cHTyaluy, [4] T TO, [4] [4] [4] [e] ’
[a] PYAOCIYCK, [4] pabot[4]
[4]
[TAM 14t Sandvik LH514 (54148 [- 944,00 6,09 1 91,86 253,00 1413,64 | 531,50
PC10]) 446,19 708,67 | 472,75

Tadauua 4.46 - Ctatuctuka paboTbl OTKATOYHBIX TOPU30HTOB

IToe3na KosuecTBo BaroHos B KonnuecTtBo peiicos O06beM nepeBe3eHHOM pybl, [M3]
napTHu
K14M Nel 8 0 0,00
K14M Ne2 8 125 11014
K14M Ne3 8 1252 101332
K14M Ne4 8 2323 182749
K14M Ne5 8 4235 265504

SKCIIEPUMEHT — CLIEHAPUI HOT SEAT CHANGE

[Ipu nporone nMuUTaMOHHON Moaenu pyaHnka «KoMmcomomnbckuity, maxra «KoMcoMomnbckas» Ha MJIaHaX € y4eTOM IPOrHO3MPOBAHUS CLIEHAPHS
cMeHbl oniepatopoB I1J]IM Ha paGoyem mecTte, ObLIN MOTYYEHBI CIEAYIOLINE PE3YIbTaThI.

Taoauna 4.47- Jloobua

IlinanoBLBINi "
PacueTrHblii 00beM
o00neM IlnanoBas . Pacuernas
o Pa3pbIXJICHHBbII,

Pa3pbIXJIEHHBbIH, macca, [1] macca, [1]

[m3]

[m3]

1681 499,0 4147 697,4 1681 499,0 4147 697,4
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B 1aHHOM CueHaApHU, MMUTALMOHHAS MOJIeJIb PYJHHUKA 3aBeplInJIa padoTy mo 100b14ye 3a 9 mecsiues U 16 qHei.

Taoauna 4.48 - Crarucruka asmkenusa CJ10

[Tpober n O6Bem Cpennuit
Haunmenosanue C/10 x03. HOMep 6e3 rpysa, PSS LTS IS MEepPEBE3CHHOMN BEC
oo rpy30M, [KM]| | HOTpY3KH/pa3rpy3Ku pymL, [w3] | xoBima, [1]
ITJIM 14t Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 8 067,00 6 864,00 16 563,00 74 158,00 11,04
I1JIM 147 Caterpillar R-1700 G (20330 [-15PK]) 11 105,00 9 713,00 22 861,00 102 534,00 11,06
I1JIM 14 Caterpillar R-1700 G (20381 [-16PK]) 9 296,00 8 074,00 21 636,00 97 051,00 11,06
I1JIM 147 Caterpillar R-1700 G (40630 [-17PK]) 9 265,00 8 108,00 22 865,00 102 567,00 11,06
I1JIM 14T Caterpillar R-1700 G (42528 [-18PK]) 8 916,00 7 783,00 20 200,00 90 551,00 11,06
ITJIM 14 Caterpillar R-1700 G (42593 [-19PK]) 8 236,00 7 093,00 17 909,00 80 211,00 11,05
I1JIM 147 Caterpillar R-1700 G (43096 [-20PK]) 8 164,00 7 249,00 19 617,00 88 006,00 11,07
ITJIM 14 Caterpillar R-1700 G (45634 [-21PK]) 7 809,00 6 736,00 18 014,00 80 731,00 11,05
I1JIM 14T Caterpillar R-1700 G (46535 [-22PK]) 7719,00 6 677,00 17 777,00 79 648,00 11,05
ITJIM 14 Caterpillar R-1700 G (48363 [-23PK]) 7 835,00 6 833,00 17 600,00 78 902,00 11,06
ITJIM 14 Caterpillar R-1700 G (50155 [-24PK]) 7 768,00 6 780,00 18 008,00 80 726,00 11,06
I1JIM 14T Caterpillar R-1700 G (50156 [-25PK]) 7 330,00 6 385,00 18 980,00 85 118,00 11,06
ITJIM 14 Caterpillar R-1700 G (50148 [-26PK]) 7 312,00 6 347,00 18 238,00 81 757,00 11,06
I1JIM 14T Caterpillar R-1700 G (53487 [-27PK]) 7 053,00 6 137,00 16 995,00 76 214,00 11,06
ITJIM 141 Caterpillar R-1700 G (53488 [-28PK]) 6 387,00 5 486,00 16 466,00 73 760,00 11,05
I1JIM 14T Caterpillar R-1700 G (53489 [-29PK]) 6 306,00 5 384,00 15 185,00 68 042,00 11,05
ITJIM 14t Caterpillar R-1700 G (53647 [-30PK]) 6 070,00 5075,00 13 329,00 59 589,00 11,03
I1JIM 147 Caterpillar R-1700 G (53648 [-31PK]) 5 808,00 4 796,00 11 783,00 52 690,00 11,03
ITJIM 14t Caterpillar R-1700 G (53649 [-32PK]) 6 400,00 5 315,00 12 082,00 53 944,00 11,01
I1JIM 14T Caterpillar R-1700 G (54275 [-33PK]) 6 635,00 5472,00 13 098,00 58 457,00 11,01
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u L [Ipober ¢ Yucao IUKIoB g || Gl
aumenosanue C/1O x03. HOMep 6e3 rpysa, MIEPEBE3CHHOU BEC
oo rpy30M, [KM] | OTpY3KHU/pasrpy3Ku pymL, [w3] | xoBima, [1]
I1JIM 14 Caterpillar R-1700 G (54969 [-34PK]) 6 280,00 5277,00 12 770,00 57 063,00 11,02
1M 14t Caterpillar R-1700 G (54970 [-35PK]) 6171,00 5 168,00 13 380,00 59 776,00 11,02
MT436 ([-1PK]) 1 375,00 1 376,00 1774,00 23 033,00 32,03
Ta6auua 4.49 - [IpoayxkrusHoe Bpems padorsl I1JIM
Bpewms Bpewms Bpemst Bpemst CymmapHoe 3aTparsl Ha
Haumenosanue CJ10, Homep Ellipse JBUKEHUS C | JBHKCHUSA IOrPYy3K | pasrpysku, BpeMs JKCIUTyaTaluIo,
rpy3om, [4] | 6e3 rpy3a, [4] u, [4] [u] paboTsl, [4] [py6.]

ITJIM 14t Caterpillar R-1700 G (19888 [-14PK] yuura 1.07) 1 025,14 1 185,05 274,90 167,53 2 652,62 16 891 857,63
I1IM 14t Caterpillar R-1700 G (20330 [-15PK]) 1 444,65 1 623,32 379,20 237,61 3 684,78 23 464 642,19
ITJIM 14 Caterpillar R-1700 G (20381 [-16PK]) 1203,44 1 364,26 359,26 228,26 3 155,22 20 092 409,41
I1IM 14t Caterpillar R-1700 G (40630 [-17PK]) 1207,25 1 358,68 379,92 242,53 3 188,39 20 303 635,64
ITJIM 141 Caterpillar R-1700 G (42528 [-18PK]) 1162,23 1 310,19 335,33 218,48 3026,24 19 271 066,06
I1IM 14t Caterpillar R-1700 G (42593 [-19PK]) 1 062,99 1213,49 297,52 194,20 2 768,20 17 627 869,92
I1IM 14t Caterpillar R-1700 G (43096 [-20PK]) 1 084,89 1201,02 325,70 199,04 2 810,65 17 898 191,09
ITJIM 14 Caterpillar R-1700 G (45634 [-21PK]) 1 011,79 1152,16 299,32 191,03 2 654,30 16 902 555,86
I1IM 14t Caterpillar R-1700 G (46535 [-22PK]) 1 027,26 1137,34 294,73 185,44 2 644,77 16 841 868,91
ITJIM 14 Caterpillar R-1700 G (48363 [-23PK]) 1 026,52 1 159,91 291,88 183,86 2 662,17 16 952 671,94
I1IM 14t Caterpillar R-1700 G (50155 [-24PK]) 1 012,49 1 146,21 299,04 208,02 2 665,76 16 975 533,02
ITJIM 14 Caterpillar R-1700 G (50156 [-25PK]) 956,58 1 079,88 314,74 205,80 2 556,99 16 282 886,75
I1JIM 147 Caterpillar R-1700 G (50148 [-26PK]) 947,78 1 074,52 302,72 189,31 2 514,33 16 011 228,30
I1JIM 14 Caterpillar R-1700 G (53487 [-27PK]) 921,23 1 040,93 281,92 196,51 2 440,59 15541 652,71
I1JIM 147 Caterpillar R-1700 G (53488 [-28PK]) 823,07 941,51 273,38 174,21 2212,17 14 087 076,44
I1JIM 14 Caterpillar R-1700 G (53489 [-29PK]) 808,84 931,96 252,04 170,69 2 163,53 13 777 337,40
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I1JIM 14t Caterpillar R-1700 G (53647 [-30PK]) 764,44 897,83 220,89 140,34 2 023,51 12 885 691,44
ITIM 14t Caterpillar R-1700 G (53648 [-31PK]) 721,87 857,72 194,46 129,21 1903,25 12 119 876,97
I1JIM 14t Caterpillar R-1700 G (53649 [-32PK]) 801,22 947,21 199,80 126,92 2 075,14 13 214 470,77
ITIM 14t Caterpillar R-1700 G (54275 [-33PK]) 821,71 977,27 217,20 141,14 2 157,32 13 737 792,19
I1JIM 14t Caterpillar R-1700 G (54969 [-34PK]) 792,61 928,36 211,46 134,66 2 067,09 13 163 208,45
ITIM 14t Caterpillar R-1700 G (54970 [-35PK]) 778,67 910,85 221,35 143,14 2 054,00 13 079 851,46
MT436 ([-1PK]) 175,23 174,57 483,09 38,39 871,28 5 846 628,60

362 970 003,15
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