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2420-577860EA/061
CUCTEMBI 111 ABTOMATHUYECKOTI'O INTAHUPOBAHHUSA ITACIIOPTA
BYPOB3PbIBHBIX PAGOT U CBA3AHHBIE C HUMH CIIOCOBbI

IMTEPEKPECTHBIE CCBIJIKU HA POJICTBEHHBIE 3AABKI

Hacrosias 3asiBka nNpuTA3aeT HA MPUOPHUTET NpeaBapUTEIbHON 3asiBku Ha mateHt CIIIA
Ne 62/801312 nox nazBanuem «SYSTEMS FOR AUTOMATED BLAST DESIGN PLANNING
AND METHODS RELATED THERETO», nomannoii 5 ¢espans 2019 ropma, comep:kaHue
KOTOPO# TaKUM 00pa30M CCBUTKOM MOJHOCTBIO BKJIIOYAETCS B HACTOSIILYIO 3asIBKY.

OO6nacTh TEXHUKH, K KOTOPOIH OTHOCUTCS U300peTeHune

Hacrosimiee u3oOpereHne OTHOCHTCS, B 0OlIeM, K B3pbIBUATHIM BellecTBaM. B
YaCTHOCTH, HAcTosllee M300peTeHHe OTHOCHTCS K Crocodam, CHCTeMaM M yCTpPOHCTBAM IUist
NPOEKTUPOBAHHSI IJIaHA OYPOB3PBIBHBIX PalOT.

Kpatkoe onucanue rpapuueckux MaTepHaaoB

BapuaHTbl OCYLIECTBIIEHHs, PACKPBIThIE B HACTOSIIEM OMUCAHUH, CTAHYT MOHSATHEE M3
HOCTIEAYIOEro ONHMCaHUs W MpwiaraeMod QopMynel W300pEeTeHHs CO CChUIKAMH Ha
npuiaraeMble rpaduueckie marepuaibl. [ paduueckue MaTepuasbl HUTOCTPUPYIOT OoJblLiei
4acTbi0 0000IIEHHbIE BAPHAHTBI OCYLIECTBIICHHSI, IPUUEM STH BAPHAHTBI OCYIIECTBJICHUS OyayT
OIMHCAHBI C JOTMOJHUTEIbHON KOHKPETHOCTBIO M MOAPOOHOCTBIO CO CChUIKAMH Ha rpaduyuecKkue
MaTepHualibl, Hd KOTOPBIX:

¢ur. 1 WUTOCTPUPYET CXEeMy CETH CHCTeMbl MOIETHPOBAHHS IUIaHA OYypOB3PbIBHBIX
paboT B COOTBETCTBUH C OJIHUM BAPHAHTOM OCYILIECTBJICHHS;

¢bur. 2 nmoCTpUpYeT MEePCOHATBHOE 3JIEKTPOHHOE YCTPOMICTBO, OTOOpakarolee MyThb
o0cnenoBaHust IPOHA B COOTBETCTBUU C OJJHUM BAPUAHTOM OCYINECTBIICHHUS,

¢ur. 3 WUTOCTPUPYET CTPYKTYPHYIO CXEMY CHCTEMBbI pacueTa rnacropra OypOB3pbIBHBIX
paboT B COOTBETCTBUH C OZTHUM BaPHAHTOM OCYILIECTBIICHHS,

¢ur. 4 wumoctpupyer OJ0k-cxemy criocoda GopmupoBaHusi macrnopra OypOB3PBIBHBIX
paboT B COOTBETCTBHUH C OTHUM BaPHAHTOM OCYLIECTBJICHHSI,

¢ur. 5 wumoctpupyer Oi0k-cxemy crocoda GopmupoBaHusi macrnopra OypOB3PBIBHBIX
paboOT TyTeM BBIMOJHEHUST HECKOJBbKMX MOAEIMPOBAHUU [l HECKOJBKHX BO3MOKHBIX
MOJICTAHOBOK B COOTBETCTBHU C OJHHUM BAPHAHTOM OCYILECTBIICHHUS,

¢dur. 6 mwurocTpupyeT npumep crocoda GopMHUpoOBaHHS HaOOpa JAHHBIX HECKOJBKHX
MOJICTAHOBOK M3 JAHHBIX O OypOB3pBIBHBIX padoTaXx B COOTBETCTBHU C OIHHUM BapHaHTOM
OCYIIECTBIICHHUS,

¢ur. 7 nmocTpupyeT npuMep criocoda MOIETHPOBAHMUS TTIOJCTAHOBOK HabOpa TaHHBIX B
COOTBETCTBHH C OIHUM BapUAHTOM OCYLIECTBIICHHS;

¢ur. 8A wumOCTpUpPYET MEPBYIO HYacThb cnocoda (GopMuUpOBaHHUS HeTajeld YpOBHS
OypOB3pBIBHBIX Pa0OT B COOTBETCTBUH C OJJHUM BaPHAHTOM OCYILECTBIICHUS,

¢ur. 8B mumocTpupyeT BTOPYIO dYacTh criocoba (OpMUpOBaHMSA AeTanell ypOBHS

OypOB3PBIBHBIX pa0OT B COOTBETCTBUH C OAHUM BaPHUAHTOM OCYIIECTBIICHHS,



¢ur. 9 wunroCTpUpyET CNOCcOo0 HAXOXKIAEHHUS MOAXOAIIErO MPHUOPUTETHOTO PACCTOSHUS
Ha y4acTKe OypOB3pPBIBHBIX Pa0OT B COOTBETCTBUH C OJJHIM BaPUAHTOM OCYLIECTBIICHHS,

¢ur. 10 nurocTpupyer crocod GpopMUpOBaHUs eTajel YPOBHS CKBAXKHHBI JJIST JAHHBIX
PACCTOSIHUS MEKAY PAAAMH CKBaKUH U PACCTOSHUS MEXKAY CKBAXXHMHAMU B PSAAY B COOTBETCTBUU
C OIHUM BapUaHTOM OCYLIECTBJIECHUS,

¢ur. 11 wurocTpupyer crnocod MPOBEPKH MPABHIIBHOCTH Pa3pabOTaHHOIO Macmopra
OypOB3pBIBHBIX Pa0OT B COOTBETCTBUU C OJJHUM BAPHAHTOM OCYINECTBIICHUS,

¢ur. 12 wumocTpupyer crnocod pacyera KOHKPETHBIX XapaKTEPUCTHK MPABUIBHOTO
nacrnopTa OypOB3pBIBHBIX Pa0OT B COOTBETCTBUH C OAHUM BAPUAHTOM OCYLIECTBIICHHS,

¢ur. 13 wuroctpupyer rpaduk MPUMEPHBIX Pe3yJIbTATOB IUIaHA OypOB3PBIBHBIX padoT,
KOTOpbIE OLICHEHBI HA OCHOBE KOJIEOaHMST,

¢ur. 14 wumrocTpupyer cnocod penakTUPOBAHHUS PACCTOSIHHUSI MEXKIY PSOAMH CKBKUH U
PACCTOSIHUSI M1y CKBAKUHAMH B PSITy B COOTBETCTBUH C OTHUM BapHAHTOM OCYINECTBJICHUS.

ITonpoOHoe onucanue

B3pbiBuaThie BemecTBa OOBIYHO HCIONB3YIOTCS U Pa3pabOTKU MIAXTHBIM CIOCOOOM,
OTKPBITBIM CIIOCOOOM H MPOU3BOZCTBA 36MJISTHBIX PAa0OT AJisi OTOMBKH TOPHOM MOPOIBI U PYABL.
OObIMHO B TMOBEPXHOCTH, TAKOW Kak 3eMiisl, OypAT CKBaXXMHY, HMMEHYEMYIO «B3DPBIBHOM
CKBAKMHO». 3aTeM BO B3PBIBHYIO CKBAKHHY MOTYT MOMEIIATh B3pbIBUaThie BemecTBa. OOBIMHO
11t OTOOHKH OONBLIMX KOJMYECTB FOPHOH MOPOIBI U PYIbl UCIOIB3YIOT HECKOJIBKO B3PBIBHBIX
CKBaXMH. lCronb30BaHNE HECKOJNBKUX B3PBIBHBIX CKBAKWH MPUBHOCUT CJIOKHOCTH B
IaHupoBaHue OypoB3pBIBHBIX paboT. Harpumep, OypoB3pbiBHbIE pabOTHI MOT'YT BapbUPOBAThH B
3aBHCUMOCTH OT LEJOro psabl (aKTOPOB, BKIJIOYAs PACCTOSHUE MEXAY B3PBIBHBIMU
CKBOKUHAMHU B PsAY, PACCTOSIHME MEXKIY PSAAMHU B3PbIBHBIX CKBaXXHMH, TNIyOMHY B3PBIBHBIX
CKBAXXMH, CETKY B3PBIBHBIX CKBA)KUH, YHCJIO B3PBIBHBIX CKBA)KUH, I€OJIOTMYECKUE CBONCTBA, THUII
B3PBIBYATOrO BEIECTBA M KOJMYECTBO B3PBIBYATOrO BELIECTBA. DTOT LEJbIH Psii BO3MOXKHOCTEH
3aTPyAHSET IIAHUPOBaHUE OyPOB3PBIBHBIX PadOT, Aaxe i XOPOIIO MOATOTOBIEHHOI'O TOPHOTO
WHKEHepa - CIIeLAaINCTA MO OYpPOB3PBIBHBIM padoTaM.

B HacrosilmeM IOKYMEHTE ONMCHIBAIOTCS BapUAHTBI OCYLIECTBIEHHS (HOPMHUPOBAHUS
wiaHa OypoB3pbIBHBIX paboT. B BapmaHTax OCYIIECTBJIEHHs MOTYT TNOJy4YaTb IaHHBIE O
OypOB3pBIBHBIX paboTax, COAEpIKaIINEe Fe0JIOTHYeCKHE CBOMCTBA y4acTKa OypOB3PBIBHBIX PadoT,
mapamMeTpbl B3pPbIBHBIX CKBRXHMH U HCIOJB3YEMBbI B3pbIBYATHIM Nponykr. Ha ocHoBe
NOJIYYEHHBIX JIaHHBIX O OypOB3PBIBHBIX pabOTax B OIMCAHHBIX B HACTOSIIEM JIOKYMEHTE
BApUAHTAX OCYIIECTBJIICHHUSI MOTYT OIPEIENATh PACCTOSIHUE MEXAY pPsiiaMd CKBAKHH U
PaCCTOSIHUE MEXIy CKBaKHHAMH B Psiy U OPMHPOBATH TIaH OypPOB3PBHIBHBIX PadoT.

ITacmopt OypoB3pBIBHBIX paboT WM IUIaH OypOB3PBIBHBIX padOT  COOEPKHUT
pAacCIONOKEHNE B3PBIBHBIX CKBAKUH, TE€OMETPUIO B3PBIBHBIX CKBAKHUH W HMH(POPMAIMIO O
B3PBIBYATHIX BEIIECTBAX, MOAIEKAIINX HCIIOIb30BAHHUIO.

IToHATHO, YTO KOMIIOHEHTHI BAPHAHTOB OCYIIECTBJICHHUS, OMHCAHHBIX B OOIIMX 4epTax
HIDKE U TPOMJUTIOCTPUPOBAHHBIX Ha (UTypax, MOTJM Obl PacroyiaraTbCsi U MPOEKTUPOBATHCS B

LIEJIOM psiieé caMbIX pas3HbIX koHburypaumii. Hanpumep, stambel cnocoba He 00s3aTeNbHO



JOJDKHBI BBITIOJHATHCS B KAKOM-TMOO KOHKPETHOM TOPSIIKE WM IaXKe TIOCJIEI0BATENIbHO, PABHO
KaK 3TH 3Tarbl He JOJDKHBI BBIMOIHATHCS JIMIIBb OAUH pa3. Takum obpasom, nocuenyrouee Oonee
noApoOHOE OINHUCAaHWE pAa3JIMYHBIX BAapPUAHTOB OCYILIECTBIEHMs, OIMCAHHBIX HWXKE U
NPEACTaBJICHHBIX Ha (urypax, He TMPEeIHA3HAYEHO OrPaHMYMBATh OOBEM HACTOSIIETrO
n300peTeHys], a CITY>KUT JIMLIb TS TIPEACTABICHUS PAa3IMYHbIX BAPUAHTOB ocynecTieHus. [lpu
TOM, 4YTO Ha rpauyueckux Marepuanax IpeACTABICHbl pPA3JUYHbIE AaCIeKThl BapPUAHTOB
OCYIIECTBJICHUS, rpadUueckue MaTepuabl, €CIM KOHKPETHO HE YKa3aHO, He 00s3aTesNbHO
BBINOJTHEHBI B MaciuTade.

BapuaHThl OCYIIECTBJICHUS W pealu3allMd CUCTEM M CIOCOOOB  IUIAHUPOBAHHMS
OypOB3pBIBHBIX pPa0OT, OMUCAHHBIE B HACTOSILEM JOKYMEHTE, MOTYT BKJOYaThb pa3IMYHbIC
3Tambl, KOTOPbIE MOTYT OBbITh BOIUIOLIEHBI B UCTIONHSAEMBIX MAIIWHOW KOMaHIaX, UCIOJHIEMbIX
KOMIIbIOTEpHOH cucteMoil. KommneproTepHasi cucteMa MOKET BKJIOYATh OJWH WM HECKOJBKO
KOMITBIOTEPOB (WJIH APYTUX JEKTPOHHBIX YCTPOMCTB) OOLIET0 MM CHELUATBHOTO HA3HAYCHUS.
KowmmbroTepHas cucreMa MOKET BKJIKOYAaThb KOMIIOHEHTBl annapaTHBIX CPEACTB, BKIIOYAOIIUE
cneunpuIecKkue JIOTHUYECKHE CXEMbl JJIsl BBIIOJHEHUS STAlOB, WIH MOXET BKJIIOYATh
KOMOMHALIMIO ~ammapaTHbIX CPENCTB, MPOTPAMMHOrO OOeCTeYeHus] W/WIH TPOrpPaMMHO-
anrnapaTHBIX CPEACTB.

BapuaHThI OCYIIECTBICHNSI MOTYT MPENCTABIATh COOONW KOMITBFOTEPHBINA MPOrPaMMHBIIHI
NPOAYKT, COMEP KAl MAIIMHOYUTAEMbIH HOCUTENb, UMEIOLUIN XpaHsALIeCs Ha HEM KOMaH/bl,
KOTOpBbI€ MOTYT UCIIOJIBb30BATHCS ISl MPOrPAMMHUPOBAHUS KOMIIBIOTEPHON CHUCTEMbI MJIM MHOTO
3JIEKTPOHHOI'O YCTPOWCTBA AJISI BBIMOJIHEHUS] CIIOCOOOB, OMMCAHHBIX B HACTOSIIEM JOKYMEHTE.
MamuyHounTaeMBlii HOCUTENb MOXKET MPENCTaBIATh COOOHM, HO 0€3 OrpaHHUYEHUs: >XECTKHE
JUCKH, THOKHME TUCKEThI, onTHdyeckue nucku, ROM nHa komnakr-guckax, ROM na DVD-nauckax,
ROM, RAM, EPROM, EEPROM, MmarHuTHble WM ONTHYECKUE KapThl, TBEPAOTEIbHbBIE
3a[IOMUHAIOLINE YCTPOHCTBA WJIM WHbIE THIIBI HOCHUTEJEH/MAIIMHOUYNTAEMbIX HOCHTEINEH,
MOJXOSIINX JJISL XPAHEHHSI SJIEKTPOHHBIX KOMaH]I.

KowmmbroTepHble CHCTEMbI U KOMIIBIOTEPbl B  KOMIIBIOTEPHOH CHUCTEME MOTYT
COEAMHATHCS MO ceTh. [loaxonsinye ceTr IJIst UCTIOJTHEHUS W/ WA UCTIONb30BAHHUSI, OMMCAHHBIX B
HACTOSIIIIEM JIOKYMEHTE, BKJIIOYAIOT OJHY UM HECKOJIbKO JIOKAJBbHBIX BBIYMCIUTENbHBIX CETell,
pPETHOHANBHBIX BBIYUCIUTENBHBIX CETEH, TOPOICKMX BBIMHCIUTEIbHBIX CeTell W/wiu cerel
Hureprer unu IP-cereii, Takux kak Bcemuphnas nmaytuna, dacTHbil MIHTEpHET, 3amuINEeHHBIN
HHTepHeT, ceTh ¢ 100aBIEHHONW CTOMMOCTBIO, BUPTYaJIbHAS YaCTHAS CETh, SKCTPAHET, HHTPAHET
WIN Ja)X€ aBTOHOMHBIE MAIIMHBI, COOOIIAIOINMECS C APYTUMH MAalIMHAMH TIOCPEACTBOM
¢dusnueckoro TpaHcopTa HocuTenei. B vacTHocTH, moaxopsiast ceTb MOXeT ObITh 00pa3oBaHa
U3 YacTel WM B MOJIHOM 00BbEME ABYX MJIU OOJiee IPYTUX CETEH, BKIFOYast CETH, UCTOJb3YOLINe
HECOIOCTAaBUMBbIE TEXHOJIOTUH alNapaTHBIX CPEACTB U CETEBOIl CBSI3U.

OpnHa noaxopsimas ceTh BKIIIOUYAET CEPBEP U HECKOJIBKO KJIIMEHTOB, APYrue MOAXOsLINe
CeTH MOTYT COIepKaTh MHbIE KOMOMHAIIUK CEPBEPOB, KIIMEHTOB W/UIIM OJHOPAHTOBBIX Y3JIOB,
JIaHHAs1 KOMITBIOTEPHAsI CUCTEMa MOXKET (PYHKLIMOHMPOBATh M KaK KJIMEHT, U Kak cepBep. Kaxnas

CEThb BKJIIOYAET II0 MEHbIIEeH MECPE [ABa KOMIIBIOTEpAa WU ABE KOMIIBIOTCPHBIC CHUCTEMBI,



HarpuMmep, cepBep W/HWiIM KineHTbl. KOMIBIOTEpHas CHUCTeMa MOXET COAepXaTh padouyro
CTaHIUIO, JISNITOIN, OTCOEANHAEMBI MOOMIIbHBIN KOMITBIOTED, CepBEp, MIHHPpEm, KiacTep, Tak
Ha3bIBAEMBIN «CETEBOH KOMITBIOTEP» WM «TOHKHH KIMEHT», IJIAHIIET, CMAPT(OH, KapMaHHbIHI
NEPCOHAJIbHBIM KOMIIBIOTED WJIM HHOE MEPEHOCHOE BBIYMCIUTENBbHOE YCTPONCTBO, «YMHOE»
NOTPeOUTENBCKOE AJIEKTPOHHOE YCTPOHCTBO WM MPUCMOCOOIEHHE, MEAULTHCKOE YCTPOHCTBO
WIN X KOMOMHALHIO.

ITopxopdumue ceTu MOIyT BKJIIOYATb KOMMYHHUKALIMOHHOE WM CETEBOE MPOrPaMMHOE
obecreyeHre, Takoe Kak IMporpaMMHOe olecrieueHue, MOocTaBysieMoe KommaHusiMu Novell®,
Microsoft® u ApyrumMu NOCTaBIIMKAMH, U MOTYT paborarh, Ucmoib3ys npotokosisl TCP/IP,
SPX, IPX wu ppyrue mNpoOTOKONbI, MO KabensM MapHOW CKPYTKH, KOAKCHAJIBHBIM WJIH
ONTOBOJIOKOHHBIM KaleisiM; Mo Tene(QOHHBIM JIMHHSM, MOCPEACTBOM PAaIUOBOJH, CIYTHUKOB;
MHUKPOBOJIHOBBIX peJie; IO MOJYJHPOBAHHBIM CHJIOBBIM JIMHUSIM [E€PEMEHHOTO TOKa, C
UCTIONIb30BaHNEM (PM3MYECKON Mepeaadu HOCUTENEH; W/HIIH 1O APYTHM «IPOBOAAM» Nepenadu
JAHHBIX, H3BECTHBIM CIELIMATMCTaM B JaHHON oOnacTi. CeTh MOXKET OXBAThIBATh CETH MEHBLINX
pasMepoB W/wiu ObITh TOACOENMHSEMONH K IPYIUM CeTAM uepe3 LUI03 WIH MOHOOHBIN
MEXaHU3M.

Kaxxnass koMnbroTepHasi CUCTEMa CONEPXKUT OIMH UM HECKOJBKO IMPOLECCOPOB H/MIIH
3allOMUHAIOLIEe YCTPONWCTBO, KpOME TOro, KOMIIBIOTEPHBIE CHCTEMBbl MOTYT COJEpPKaTh
pa3IM4YHbBIe YCTPOWCTBA BBONA W/WIHM YCTPOWCTBA BBhIBOAA. lIporeccop MOXKeT MpencTaBisTh
cO0OH 3JIEKTPOHHOE YCTPOWCTBO OOLIEro Ha3HA4YeHHs, Takoe Kak Mukpompoueccop Intel®,
AMD® wimu wHON cepuitHblii Mukpomporneccop. IIpomeccop MokeT mpencraBisiTb COOOM
yCcTpoiicTBO 00paboTku crienuaibHOro HazHaueHus, Takoe kak ASIC, SoC, SiP, FPGA, PAL,
PLA, FPLA, PLD wunum uHOEe KacTOMU3MPOBAHHOE WJIU NPOTPAMMHUPYEMOE YCTPOUCTBO.
3anomMuHaroLIee YCTPOHCTBO MOXKET MPENCTaBIATh CoOOM crarudeckoe RAM, nuHammudeckoe
RAM, ¢nem-namsitb, oquH WK HeCKONbKO TpurrepoB, ROM, ROM Ha KOMMakT-aucke, AHCK,
JICHTYy, MAarHUTHYIO, ONTHYECKYI0 WM UHYI0 KOMIIBIOTEPHYIO 3allOMUHAIOLIYIO Cpeny.
YerpotictBo  (ycTpoiicTBa) BBOJAa MOKET (MOTYT) TPENCTaBJsATH COOOHM  KJIAaBUATYPY,
MaHHUITYJISITOP THUIA «MBIIIbY», CEHCOPHBIA YKPaH, CBETOBOE NEPO, TUIAHIIET, MUKPO(DOH, AATIYHK
WIN UHBbIE almapaTHble CpPeACTBa C IpHJIaraéMbIMU IMPOrPaMMHO-AINIAPATHBIMU CPEICTBAMU
WM TPOTpaMMHBIM o0ecriedeHneM. Y CTpOHCTBO (YCTPOWCTBA) BBIBOJA MOXKET (MOTYT)
NPECTaBIATh COOOH MOHUTOP HIIM HHOE YCTPOHCTBO OTOOpPAXKEHUs, IPUHTEP, CHHTE3aTOP Peyun
WIN TEKCTa, BBIKIIOYATENIb, CUTHAJIBHYIO JIMHUIO WM WHbIE AallapaTHble CpencTBa C
NpUJIAraéMbIMH IPOTPAMMHO-AIIAPATHBIMHU CPEICTBAMHU W/WJIN IIPOTPAMMHBIM O0€CTIEYEHUEM.

KomnproTepHble CHCTEMBI MOTYT OBbITh CIMOCOOHBIMH HCIOJB30BATH HAKOMUTENb Ha
rMOKUX MarHUTHBIX AMCKaX, HAKOMHUTENb HA MArHUTHOH JICHTE, HAKOIUTENb HAa ONTHYECKHX
AMCKaX, JWCKOBOA IJIi MarHUTOONTUYECKHUX AMCKOB WJIM WHbIE CPEIACTBA JUIsl CUMTHIBAHMS
3anoMuHaromieit cpensl. [Togxonsmas 3anoMUHArOIIAs Cpefa MPeacTaBisieT OO0 MAarHUTHOE,
ONTHUYECKOE MJIM MHOE MALIMHOYMTAeMOE  3allOMUHAIoLee  YCTPOWCTBO, HUMEOLIee
cnermduueckyro pusudeckyro koHpurypauuro. Iloaxonsime 3amoMHHAIOIMNE YCTPOMCTBA

BKJIFOYAIOT TUOKME TUCKH, kecTkue nucku, jeHnty, ROM Ha kommakt-muckax, DVD-nuckw,



nporpammupyemsle  ROM, RAM, ¢reumr-namMaTe W WHbIE 3alOMHHAIOLINE yCTPONCTBA
KOMITBIOTEPHOH cuctembl. Pusnueckas KOH(PUrypanus IpPEACTABIsIET OaHHbIE W KOMAaHIbI,
BBI3BIBAIOIINE PA0OTY KOMIBIOTEPHON CHCTEMbl KOHKPETHBIM M IPENYCTAaHOBIEHHBIM 00pa3oM,
KaK ONKMCAHO B HACTOSLIEM JOKYMEHTE.

[Monxonsmee mporpaMMHOe OOE€CreYeHHe B IOMOIIb NPU pPealu3alyd HACTOSIIIErO
M300peTeHust JIeTKO MPEAOCTaBAT CIHEHUAJIUCThl B JaHHOW o0sacTu (HaHHBIX 00JacTsIX),
UCTIOJB3ysl WAEH, MpPENCTaBICHHbIE B HACTOSIIEM JOKYMEHTE, U SI3bIKH U HHCTPYMEHTa
nporpamMmmupoBanusi, Takue kak Java, Pascal, C++, C, PHP, Net, s3blku, OpUEeHTHPOBAHHbIE HA
paboty ¢ 6azamu nanubix, API, SDK, accemOnepHbIii S3bIK, SI3bIK MPOrPaAMMHO-ANIAPATHOTO
o0ecrieyeHus1, sI3bIK MUKPOKOAA W/WJIM WHBIE S3bIKM U MHCTPpYMeHThI. lloaxopsiue Gopmarsl
CHUTHAJIOB MOTYT PEAIM30BBIBATHCS B aHAJIOroBOH min 1mdpoBoii ¢opme ¢ oOHapykeHUEM
OWMOKH W/WIH KOPPEKTHPYIOLIMMH OWTaMHU, 3arojOBKAMH IIAKETOB, CETEBBIMH AJPECaMU B
crenuanibHOM ¢dopMare W/WIM WHBIMH JOMOJHHUTEIbHBIMH JaHHBIMH, KOTOPBIE JIETKO
MPEOCTABST CIEIUANUCTHI B JAaHHOW 001acTH (TaHHBIX 00JIacTsIX ), Wiu 0e3 HUX.

AcCneKTbl HEKOTOPBIX BAPUAHTOB OCYILECTBJIEHHUS] MOTYT PEalM30BBIBATHCSA KaK MOIYJHU
WIN KOMIIOHEHTHI MPOrPaMMHOr0 o0ecriedeHus. B 3Ha4eHWH, B KaKOM OHO HCIIOJIb3YETCS B
HACTOSIIEM OINUCAHHUH, BBIPAKEHHE «MOIYJIb WM KOMIIOHEHT MPOTPAMMHOTO OOECTICYESHHUS
MOXKET 03HAYaTh JIFOOOH THUIT KOMITBIOTEPHON KOMaHbl MIIH UCTIONHIEMOT0 KOMITBIOTEPOM KOJIa,
HaXOASLIUICS B MAIIMHOYUTAEMON 3alIOMUHAKOLIENH CpeAe WM HAa Hel. MoayJib mporpaMMHOro
o0ecriedeHns1 MOKET, HapuMep, COAEPIKATh OJUH HIIM HECKOJIBKO (PU3NYECKUX WU JIOTUYECKUX
OJIOKOB KOMITBIOTEPHBIX KOMaHJ, KOTOpble MOTYT OBbITb OpPTraHM30BaHbl KaK CTaHIApTHAas
porpaMma, rporpamma, 0OObeKT, KOMIIOHEHT, CTPYKTypa JAHHBIX U T. J., BBIIOJHIIOMINE OIHY
WIN HECKONBbKO 3a/1ad WM pealu3ylollue KOHKpEeTHble aOCTpaKTHblE THUIIBI JaHHBIX.
KoHKpeTHbI MOAyJb MPOrpaMMHOIO OOECTEeHeHHUs] MOXKET COAEpKaTb pa3jInYHble KOMAaHIbI,
XpaHsALMeCs: B Ppas3sHbIX MeCTax MAIIMHOYMTAEMOW 3allOMMHAOLIEH CpeApl, COBMECTHO
peamu3yrolme ONMHCAHHYI0 (PYHKLHMOHAIBHOCTh MOAYJs. JIeHCTBUTENbHO, MOAYJb MOXKET
COZeP KaTh OHY-€AMHCTBEHHYI KOMAaHAY WM HECKOJBbKO KOMAaHI U MOXKET OBITh pacrpeneseH
[0 HECKOJIbKMM pa3HbIM CErMEHTaM KOJa, CPeAM pas3HbIX IPOrpaMM M IO HECKOJbKUM
MaLIMHOYNUTAEMbIM 3aIIOMUHAIOIIUM CPEIAM.

Hexortopele BapuaHThl OCYLIECTBIEHUS MOTYT NPAKTHYECKH OCYLIECTBIATHCS B Cpene
pacnpeneneHHbIX BBIYUCIICHNH, B KOTOPOH 3aa41 BBINOJIHAOTCS TUCTAHLIMOHHBIM YCTPONCTBOM
00paboTKH, COOOIMArOIMMCS 1O CETH CBs3U. B cpenme pacnpeneneHHbIX BBIUHUCICHUI MOIYJH
NPOTrPaMMHOTO  OOECTIEYeHUs] MOTYT HAXONUTBhCS B JIOKAIBHBIX W/WIM JUCTAHLHMOHHBIX
MaIIMHOYUTAEMbIX 3aIIOMHUHAKOMINX cpenax. KpoMe Toro, maHHbIe, CBI3aHHBIE MKy COOOH HiIH
NPEOCTABIIIEMbIE BMECTE B 3amHCH B 0a3e MAHHBIX, MOTYT HAXOAWUTBHCS B OJHOW U TOH JKe
MaUIMHOYUTAEMON  3allOMHUHAKOIIEH Cpede HWIM B HECKOJbKHUX  MAUIMHOYHUTAEMBIX
3aIIOMHMHAKOLINX CPeax U NPU 3TOM ObITh CBSI3aHHBIMH MEKAY COOOH B MOJNISAX 3amucH B Oase
JAHHBIX 1O CeTH. B COOTBETCTBUM C OJHMM BapHaHTOM OCYLIECTBJICHUS CHUCTEMa YIIPABJIECHUS

6azamu panHbix (DBMS) mno3BojsieT MOJIB30BATEISIM B3aMMOACHCTBOBATh C OMHOW WM



HECKOJIbKUMH 0a3aMH JaHHBIX U MPEAOCTABISET JOCTYN K JaHHBIM, COIEpsKalluMcs B Oazax
JAHHBIX.

@ur. 1 nmmrocTpupyer cxemy cetu cucteMbl 100 MomenupoBaHus raHa OypOB3PBIBHBIX
paboT B COOTBETCTBHM C OJHUM BapuaHTOM ocyinectsieHus. Cucrema 100 mopmenmpoBaHus
wiaHa OypoB3pBIBHBIX pPa0OT Moyy4aeT H300paKeHUs] y4acTka OypOB3pBIBHBIX pador,
dopMupyeT TpeXMEepHYI0 MOHeNb ydacTKa OypoB3pbIBHBIX paboT U (GopMHpYeT IUIaH
OypoB3pBIBHBIX pPabOT. B mpoMUIIOCTPUPOBAHHOM BapHaHTE OCyLIeCTBIeHUs cucrema 100
MOZCIUPOBAHMS IUIAaHA OYypOB3PBIBHBIX pabOT COAEPIKUT TMEPCOHAJIBHOE 3JIEKTPOHHOE
ycrpotictBo (PED) 102, npon 104 u cucremy 106 pacyera macrnopra OypOB3pbIBHBIX padoT.

PED 102 moskeT npencTasisitb coO0l JH000€ YHCIO Pa3HBIX TUIIOB YCTPOWUCTB, BKITFOYAS,
HO 0e3 OrpaHMYeHMs. MEpPeHOCHOH TenedoH, CcMapTHOH, MEPEHOCHOE BBIYUCIUTEIHLHOES
YCTPOHCTBO, IUIAHLIET, JIBNTOI, HOYTOYK, KapMaHHBIA NepcoHajbHbIH KommbioTep (PDA),
NAJIMTOI, KaPMAHHBI KOMIIBIOTEp, MEPEHOCHOE HABUTALIMOHHOE YCTPOWMCTBO, MEPCOHAJBHBIN
HABUTAIMOHHBI TOMOIIHUK (HAmpuMep, NEPEeHOCHOE YCTPOWCTBO CHUCTEMBI TIIOOABHOTO
nozurmonuposanus (GPS)), koutposutep npona wiau 1. . PED 102 coobmaercs ¢ apoHom 104 u
ynpasisier uM. PED 102 mokeT BbAaBaTh IUIAH IOJIETa U MEPUMETP ydacTKa OypOB3PBIBHBIX
pabor w/wnu BblmaBaTh NpoHY 104 HeaBTOMaTHYEeCKHE KOMaHIbl. B HEKOTOPBIX BapHaHTaX
ocymectenenuss PED 102 u cucrema 106 pacuera macropra OypOB3pBIBHBIX pabOT MOTYT
NpeACTaBisITh o000l ogHO ycTpolicTBo. B Hekoropbx Bapmanrtax ocyumectsieHuss PED 102
MOXKET OTCYTCTBOBaTh, a ApPOHOM 104 moker ynpasmATre cucrema 106 pacdera macnopra
OypOB3pBIBHBIX PadoT.

IIpu cBoem cnenmoBaHuu 1o myTH oOcienoBaHust ApoH 104 MoKeT 3axBaThIBaTh
m3o0paxkenus. [Ipon 104 moxer obecnieunBaTh npsimyro Tpanciasiuuio B PED 102. Kpowme Toro,
apoH 104 Moxer nepenaBaTh H300paXKEHUS U CBSI3AHHbIE C HUMHU KOOPIUHATHI MECTONOIOKEHHS
U OTMETKY BBICOTHI B cucteMy 106 pacuera macmopra OypoB3pBIBHBIX padoT. B HekoTopbIx
BapUAHTAX OCYLIECTBICHHS JUI 3aXBaTa U300paKEHUI MOTYT UCIOJIB30BATbCS KaMepa, COTOBBIH
Tene(hOH WITH UHOE SJIEKTPOHHOE YCTPOHCTBO.

Cucrema 106 pacuera macropra OypOB3pBIBHBIX pabOT MOXKET MOJIy4aTh H300pakKeHUs U
dbopMupoBaTh TpexmepHyr wmozenb. Kpome Toro, cucrema 106 pacuera macmoprta
OypOB3PBIBHBIX Pa0OT MOKET IMOJIy4aTh YCTAHOBJICHHBIE TTOJIB30BATENIEM MAPAMETPhI, TAKUE KaK
reOJIOTUUECKHE CBOMCTBA y4acTKa OypOB3PBIBHBIX pPadOT, MapaMeTpbl B3PBIBHBIX CKBAKUH U
WCIIOJIb3YEeMBII B3PbIBUATHIN NPOAYKT. Ha OCHOBE yCTaHOBJIEHHBIX MOJIb30BATENIEM MAapaMETPOB
cuctema 106 pacdera macnoprta OypOB3PBIBHBIX PabOT MOKET OMPEAENIUTh PACCTOSTHUE MEKITY
psilaM¥ CKBaJKHH M PACCTOSIHUE MEXKIY CKBAKWHAMHM B Py Ui TUIaHa OypOB3pPBIBHBIX padoT.
Cucrema 106 pacuera macnopra OypoOB3pBIBHBIX padOT MOXKET HAaKIaAbIBaTh IUIAH
OypOB3pBIBHBIX pabOT Ha TPEXMEPHYIO MOZENb M MPENOCTaBIATh HAJOXKEHHYIO MOJETb
cneupanucty. CrnenuaaicT MOXKET BHOCHTb U3MEHEHHs, 1 OKOHYATENIbHBIN TUIaH OypOB3PBIBHBIX
pabot mMoxeTr mocbuiaThest B 00opynoBanue 108 Ha ydacTke u oneparopam obopynoBanus 108

Ha y4acTKe JJIs peanu3aLiu.



B HexoTOpBIX BapuaHTax OCylleCTBI€HUs ApOH 104 wnu MHOE YCTPOWCTBO 3aXBaTa
n300pakeHNH 3aXBaThIBAET M300paxkeHus1 mocyie OypoB3pbIBHBIX padoTr. Cucrema 106 pacuera
nacropra OypOB3PBIBHBIX PadOT MOXKET BBINOJHITH aHAIU3 IMOCJIe OYpPOB3PBIBHBIX PaboOT H
UCTIONIb30BaTh PE3yJIbTaThl B CIEAYIOIIEM IIIaHe OypOB3pBIBHBIX padoT. DTa oOpaTHas CBA3b
UCKYCCTBEHHOTO  HMHTEJUIEKTA  MOXeT  OO€CNEeUMUTb  JOINOJHHUTEIBHYIO  ONTHUMH3ALMIO
HOCJIEAYIOUINX OYpPOB3PBIBHBIX pabOT. AHAIN3 NOCe OYPOB3PHIBHBIX Pa0OT MOXKET ONpPENeHTh
pasMep M MeCTOTIONIOKEeHNE OOJIOMKOB TOPHOH Macchl OT OYPOB3PbIBHBIX padoT.

@ur. 2 wunoctpupyet PED 102, otobpaxkatomee nyts 202 oOcnenoBanus apona 104, B
COOTBETCTBHHM C OJHHUM BapwaHTOM ocyuiectBieHus. I[lyte 202 oOcnenoBanusi pa3paboraH
TakuM 00pa3oM, 4TOOBI MO3BOJIUTH APOHY 3aXBaThIBATh M300paKEHUS B Npeaeiax MepuMeTpa
204 ydyactka OypOB3pBIBHBIX palOOT. B HEKOTOpPHIX BapHaHTax OCYINECTBJICHUS CHELUATHUCT
MoxeT BBOAHMTH myTh 202 obcnenoBanusi BpyuHyr. PED 102 moxer onTHMHU3MPOBATH
BBEICHHBIN BpyUHY0 myTh 202 oOcnenoBaHust win paspadarsBarh myTh 202 obclienoBaHus Ha
ocHoBe nepumerpa 204 yyactka OypOB3pBIBHBIX padoT.

Qur. 3 WUIIOCTPUPYET CTPYKTYPHYKO CXeMy cucteMbl 106 pacuera mnacnopra
OypOB3PBIBHBIX padoT Ha (ur. 1 B COOTBETCTBUU C OJJHUM BapHaHTOM ocyinecTsiieHus. Cuctema
106 pacuera macnopra OypOB3PBIBHBIX PaOOT MOKET COAEPIKATh 3JIEKTPOHHOE 3aMIOMUHAOIIEE
ycrpotictBo 310, onuH MM HECKOJBKO mporeccopos 312, cereBoit naTepderic 314 u natepdeiic
316 BBOZA/BBIBOAA B 3JIEKTPOCBSI3U Y€pe3 CUCTEMHYIO MHHY 318.

DJIEKTPOHHOE 3anoMuHarolee ycrpoictso 310 moxker comepxarh cratudeckoe RAM,
nuHaMudeckoe RAM, ¢renr-naMsaTh, OAUH WK HECKOJIBKO TPUITEPOB MIIH UHYIO 3JIEKTPOHHYIO
3aMOMHUHAIOLIYIO Cpely. JDJEKTPOHHOE 3aloMUHarolnee ycTpoicTBo 310 MokeT comepikaTh
HecKoJbKO Monyien 330 u nannble 340.

Mopynu 330 MoryT comep:kaTh BCE€ WJIM YacCTU JPYTUX 3JIEMEHTOB yCTpoiicTBa. Moaynu
330 MOryT BBINOJHATH HECKOJBKO ONEpalyil IOCIEeN0BaTebHO, OJHOBPEMEHHO WM
napajyieIbHO OAHUM WM HECKOJIbKUMU Ipoueccopamu 312 unu Ha HUX.

B HexoTOpBIX BapuaHTax OCYLIECTBJICHUsS YaCTHU ONUCAHHBIX MOAYJEH, KOMIIOHEHTOB
W/ O0OpYIOBaHHMS OCYINECTBJICHBI KaK BBINOJHIEMbIE KOMAHIbI, pPEATU30BAHHBIC B
amnnapaTHbIX CPEACTBAX WM B IPOrPAMMHO-ANMApaTHOM OOECTCUeHHH WM XPAHSIIUECS B
SHEPrOHE3aBUCUMON MAaIMHOYMTAEMON 3amnoMuHarolmen cpene. Komanabl MOryT copepskaThb
KOMITBIOTEPHBII TMPOrPaMMHBIN KOJ, KOTOPBIA IPH €ro BBIIOJHEHUH IPOLECCOPOM H/HIN
BBIUNCJIUTENbHBIM ~ YCTPONHCTBOM  BBI3bIBAE€T  BBINOJIHEHHE  BBIUUCIMTEIbHOW  CHCTEMOM
OTpENeNIEHHBIX 3TanoB 00paOOTKH, MpOLEenyp W/WIM Omepanui, Kak PacKpbITO B HACTOSIIEM
onucaHuy. MoAyJH, KOMIIOHEHTBl W/WIH 000pyIOBaHNUE, PACKPBITHIE B HACTOSIIEM OIMHCAHUHU,
MOTYT pPEajJM30BBIBATHCA H/MJIM BOILUIOLIATBCS Kak JpaiiBep, Oubmmoreka, uHTepdeiic, APIL,
nanHble KoHpurypaunu FPGA, mporpaMMmHO-anmnapaTHble CpencTsa (HanpuMep, XpaHsIecs B
EEPROM) w/unu T. . B HEKOTOPBIX BapHaHTaxX OCYINECTBJIEHUS] YaCTH MOJYJIeH, KOMIIOHEHTOB
W/ 00OpYINOBaHUS, PACKPBITBIX B HACTOSILIEM OIMCAHWM, BOIUIOINEHBbI KaK MAaIlWHHBIE
KOMITOHEHTBI, TaKHe KaK YCTpOiCTBa OOINero Ha3HaueHHs W/HWJIM YCTPOMHCTBA, OTPaKaroLIue

Cl'IeI_II/I(l)I/IKy MMPUJIOXKEHUA, BKIJIIO4YasA, HO oe3 OrpaHHU4YCHUs. CXEMbI, HUHTECTPAJIBHBIC CXCMBbI,



oOpabaTpIBaroI[ue KOMIIOHEHTHI, HHTEP(EHCHbIE KOMIIOHEHTBI, aIllapaTHbII KOHTPOJUIED
(ammapaTHBIE  KOHTPOJUIEPBI), KOHTPOJUIep (KOHTPOJUIEPBI) 3allOMHHAIOIIUX  YCTPOKCTB,
nporpaMMupyemsle anmnapaTtHsie cpenctsa, FPGA, ASIC w/unu 1. 1.

Mopynu 330 MOryT comep:kaTb KaJbKyJATOp 332 Miol@anu s4YeWKd CETKU CKBAaXKHH,
KaJIbKYJIATOP 334 pacCTOSHUSL MEXIY PsAAaMHU CKBAKUH U PACCTOSIHUsI MEXKIY CKBa)KMHAMU B
psiay, TPOEKTUPOBLINK 336 OypOBOW CKBAXKUHBI U CPENCTBO 338 MOATBEPIKACHHS NIPABUIbHOCTH
OypoB3pbiBHBIX padoT. Kanbkymstop 332 miomany sueiiku CEeTKU CKBAKHH MOYKET OJHUM HITH
HECKOJIbKMMHM TpoleccopamMu 312 BBINOJHATH ONEpaliMM [0 ONPENENECHUI0 IUIOAAN sUEHKU
CETKH CKBA)KWH, YCTAHABIIMBAIOIIEH TUIOIMAAb BOKPYT CKBAXKHMH HA TUIaHE OYPOB3PBIBHBIX padoT.
IInomane s4eWKH CETKM CKBA)XXMH IPEACTABIAET IUIOLIAAb, KOTOpas MOXKET HaJleKaluM
o0OpazoM JpOOHUTBCS HCHOJIB3YEMBbIM B3PBIBUATHIM MPOAYKTOM BO B3PBIBHOW CKBaXKHHE,
Haxopselcs Ha ycryne. OnpeaeneHue IIomany SUYelky CETKH CKBaKUH MOKET OCHOBBIBATHCS
Ha 3aBHCHMOCTH MEXIY BBICOTOH 3a00sl, yIENbHOH SHEPrHel HCIIONb3yeMOro B3PBIBYATOTO
NPOAYKTAa M TeOJOrM4eCKUMM CBONCTBaMu ycryna. Kanbkynarop 334 paccTosHUS MexXAy
psiAamMu CKBAXKMH M PACCTOSIHUS MEXKAY CKBAXKUHAMU B PsAly MOXKET ONpPENeNATh PAaCcCTOsHUE
MEXNY PSAAMHU CKBAXXUH U PACCTOSHHME MEXIY CKBAXXMHAMHU B PsAy [Jsl CKBAXXUH HA IUIaHE
OypOB3pBIBHBIX PabOT Ha OCHOBE IUIOMIATU SYEHKH CETKH CKBakuH. I[IpoektmpoBmmk 336
OypoBOH CKBa)KMHBI MOXET OINpPENENATh NeTa KOHCTPYKUHMU OypoBOi CkBakuHBL. CpencTso
338 monTBepKIEHUS NPABWIBHOCTH OYpOB3PBIBHBIX pPaOOT MOXKET ONpenensaTb, OyayT JH
0TBe4aTh OYPOB3PBIBHBIE PAOOTHI ONPENETEHHBIM KPUTEPHSIM.

Hannple 340, xpaHsmuecs B JJEKTPOHHOM 3allOMUHaromeM ycrpoiictee 310, moryr
cozepaKaTh NMPUHATHIE JAHHBIE U JaHHBIE, CreHepUpoOBaHHbIe cucteMon 106 pacyera macrnopra
OypoOB3pBIBHBIX padoT, HarpuMep, MORYyJsIMH 330 MM UHBIMH MOIYJISIMU. XPaHSIINECS JaHHbIE
340 moryT ObITh OPraHU30BaHbI KAK OIMH MJIM HECKOJBKO PErHCTPOB/aAPECOB 3aTIOMUHAIOIIETO
yCTpOMCTBa, (ailioB u/min 6a3 TaHHBIX.

Hanneie 340 MoOryT comep:kaTb YCTAHOBJIEHHBbIE I10Jb30BaTeNieM MapameTpbl 342
OypoB3pbIBHBIX paboT, orpannyerus 344 OypoB3pbIBHBIX paboT, naHHble 346, crnenuduueckue
I ydacTka, W macmopT 348 OypoB3pbIBHBIX padOT. YCTAaHOBJEHHbBIE IOJb30BATENIEM
napameTpsl 342 OypOB3pBIBHBIX pabOT MOTYT COAEpPAaThb BBICOTY 3a00sl, THUI CETKH CKBa)KUH
(HampuMep: TPSIMOYTOJBHYIO, B [IAXMATHOM IMOPSAKE, KBAaIpaTHYH0) W OOO3HAYEHHUE
oOBOmHEHHBIX CKBakuH. OrpanndeHusi 344 OypoOB3pBIBHBIX pabOT MOTYT COAEpXKaTb BEC
B3PBIBYATHIX BEINECTB, BEC MaTepuaia, MOAJEKAIIEero B3PbIBAHUIO, O0BEM MaTepuaa,
MOJIEKAIIETO B3PBIBAHUIO, U YHCIO CKBaXHWH. JlaHHbBIe 340, cnenuduyueckue Uil ydacTka,
MOTYT COZEpKaTh JUAMETPBI HCIIOJNB3YEeMOro Oypa, TeOJOrMYecKHe HaHHbIE, HCIIOJIb3YEeMBbIi
B3PBIBYATHIA MPOAYKT U ceficMorpadgpuueckyro MHPOpMaLU. Y CTaHOBJIEHHBIE MOJIb30BATENIEM
napameTpsl 342 OypoB3pBIBHBIX padoT, orpaHnyeHus 344 OypoB3pbIBHBIX paboT U naHHbIE 340,
cneuuduveckue IJIs1 y4acTKa, MOTYT BBOJHUTBCS TOJb30BaTeneM dyepe3 wuHTepdetic 316
BBOJZIA/BBIBOIA MJIM TOJYy4aThCs OT APYroro yCTpoicTBa uepe3 cereBoil mHrepdeiic 314. Ha
OCHOBE€ BXOJHBIX JaHHBIX MOAYJH 330 MoryT ¢popmupoBaTh nacnopt 348 OypoB3pBIBHBIX PadoT.

B HexkoTOpbIX BapuaHTax OCYIUECTBJIICHHs naHHble 340 MOryT conaepaTb aHaJIU3 IOCJE



OypOB3PBIBHBIX Pa0OT, KOTOPBIH MOKET HCHONb30BaThCsl MoAyisiMu 330 nmist Bbmauu Oonee
ONTUMU3HPOBAHHOTO nacropTa 348 OypoB3pBIBHBIX padoT.

OnuvH WM HECKOJNBKO mpoueccopoB 312 mMoryt comepaTh JIOOYIO BBIYUCIUTEIBHYIO
cxemy. OnuH WM HECKOJBKO IporieccopoB 312 MOryT mpeactaBiaTh COOOH MpOLECCOpbI
o0IIero Ha3HA4YeHUs] W/WIJIK TPOLECCOPBI CriennaIbHOro HasHaueHus. CereBoil unrepdeiic 314
MOXeT oOecrne4ynBaTh CBSI3b C JAPYT'MMH BbIYHCIHTEIbHBIMH YCTPOMCTBAMU W/MJIHM CETSIMH,
TAaKUMH Kak VHTepHeT W/wnu Apyrue BBIUUCIUTEIbHbIE CeTH W/nnu cetn cBssn. CereBoil
unrepdeiic 314 moxker ObITH OOecnieueH OOBIMHOMN ceTeBOW CBsI3HOCTHIO. CereBo MHTEp(elic
314 wmoxeT mpencTaBisATh CoO00OH OecnpoBOMHON ceTeBOW uHTepdeiic, obecreueHHbIH
OOBIYHBIMHM TEXHOJIOTUSIMU OECIPOBOMHON CETeBOM CBSI3HOCTH. B HEKOTOPBIX BapHaHTaX
OCYINECTBJICHHsI CeTeBO HHTepdec 314 MOXKeT HCIONB30BATHCS IS CBSI3U C TATYMKOM TOKA U
HANpPSDKEHUS, M3MEHSIOUMM TNOTpeOJieHne MOIMHOCTH B 30HE, B KOTOPOW HAXOIHTCS
obOpabateiBaromast cxema (He mokaszana). Mutepdeiic 316 BBOma/BbIBOIA MOKET 00€CIIEYNBATH
COTIPSDKEHNE C OJHUM WJIM HECKOJIbKUMHU yCTPOHCTBAMH BBOJA W/WJIM OOHUM WM HECKOJIBKUMH
YCTPONCTBAMH BBIBOJA.

Cucremuass munHa 318 Moxker obecrneunBaTh CBS3b H/WIM B3aUMOJICHCTBUE MEXKAY
OPYTUMH KOMIIOHEHTAMH CHCTEMBbI pacueTra macrnopra OypOB3pBIBHBIX paloT, BKIIOYAs
3JIEKTPOHHOE 3aMOMHUHAaroLee yCTpOoruCcTBO 310, OMH MIIM HECKOJIBKO MpoLeccopos 312, ceTeBoi
uaTepdeiic 314 u narepdetic 316 BBOga/BRIBOAA.

Kak MOXHO MOHSATH, B APYTUX BapUaHTAaX OCYyLIECTBJeHHs oOpabdarbiBaromiasi cxema 350
MOXeT OBITh TPOLIe, YeM I0Ka3aHO WM omnucaHo. Hampumep, B HEKOTOPBIX KOHCTPYKLIMSX
MOTYT OBITH YNyIIEHbl OAWMH WJIM HECKOJbKO KOMIIOHEHTOB, TaKUX KaK 3allOMHHAIOIIEe
YCTPONCTBO, HECKOJIBKO IIPOLIECCOPOB, HECKOJBKO HHTEp(eHcoB M T. I, U BMECTO 3TOTO
KOMaHJbl MOTYT BBINOJIHATBCS HAa (IyCTOW» WM TMOYTH Takoi MamuHe (Hampumep, Oe3
BMELIMBAIOIIEHCS] ONEPallMOHHOW CHUCTEMBbl WJIM WHOTO YPOBHSI MPOrPAMMHOIO OO€CIedeHws,
BBIMOJTHSIS KOMaH/bl HETTIOCPEICTBEHHO B JIOTHUECKOM aIMnapaTHOM O0ECTIEYeHUN ).

@ur. 4 wurocTpupyer O6mok-cxemy criocodba 400 ¢popmupoBanus BbiBoaa 408 macmopra
OypOB3pBIBHBIX pabOT B COOTBETCTBHH C OJHUM BapuaHTOM ocymecTtieHus. Crocob 400
MOXKET UCTOJIb30BaThCs cuctemoii 106 pacuera macrnopra OypoB3pbIBHBIX padot Ha ¢ur. 1 u 3
st popmuposanust macrnopra 408 OypoB3pbIBHBIX paboT. Jlyis BeimonHeHUs pacyetoB 410 mis
nacrnopta OypoOB3pbIBHBIX padOT cHUCTEMa pacyera Mmacropra OypOB3PBIBHBIX PadOT MOIyYaeT
Ha0Op BXOMHBIX JaHHBIX (Hampumep, naHHble 402, crieruduyueckre st OypoB3phIBHBIX padoT,
nanHbie 404 Mo orpaHMYeHHIO OypOB3PBIBHBIX paboT m maHHble 406 0 MecTomosiokeHnH). B
HEKOTOPBIX BapUaHTax OCYIIECTBIEHUs] STU BXOAHbIE J[aHHblE MOANANAIOT TIOJ pa3HbIe
KaTerOpUH: TEOJIOTHYECKHE CBOMNCTBA, CBOWCTBA y4acTKa OYypOB3PBIBHBIX pPalOT, MapameTpbl
Oypa, UCTIOIB3yEeMBIii MPOAYKT, U OrpaHu4YeHHst OypOB3pPBIBHBIX padoT, U ceificMorpaduueckue
CBONCTBA.

Hampumep, B NpOMIIIOCTPUPOBAHHOM BapHaHTE OCYINECTBIEHHS CHCTEMa pacyeTa
nacrnopra OypoOB3pbIBHBIX paloT mosydaer naHHele 402, cneundudeckue ans OypOB3PHIBHBIX

padot, nanubie 404 Mo orpaHUYEHUI0 OYPOB3PBIBHBIX padoT U AaHHBIE 406 O MECTOMOJIOKEHUH.
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Hannbie 402, cnienuduueckue ajisi OypOB3PBIBHBIX padOT, MOTYT COIEPKaThb BBICOTY 3a00sI IJIsI
OypOB3pBIBHBIX paboT, JKeNaTeJdbHBIH THUI CETKH CKBAXKUH (HAmpuMep, KBaAPaTHYIO,
NPSIMOYTOJIbHYIO, B IIAXMAaTHOM NOPSAKE), M JAHHBIE O TOM, OOBOIHEHBI JIN CKBAKUHBI.

Hannple 404 1o orpaHu4eHur0 OypoOB3pBIBHBIX pabOT MOTYT COxEp)kKaTb OAHO WU
HECKOJIbKO OrpPaHMYeHMI, YCTAaHOBJIEHHBIX MOJb3oBaTeneM. Hampumep, moiab3oBaTesb MOXKET
OBbITb OrpaHUYEH BECOM B3PBIBYATOrO BEIECTBA, BECOM MaTepuasioB, 0ObEMOM MaTepuaia UiH
YHCJIOM CKBAXMH. B HEKOTOpBIX BapuaHTax OCYyIIECTBIEHHs naHHble 404 MO OrpaHUYEHHIO
OypOB3pBIBHBIX pPabOT MOTYT COAepKaTh pPACCTOSIHUE OT B3PBIBHBIX CKBAXXMH 1O 32005
NOA3EMHON BBIPAOOTKH.

B npounmrocTpupOBaHHOM BapuaHTE OCYLIECTBJICHUs naHHble 406 O MECTOMOJIOKEHUH
colepykaT JAMAMETPbl  HCIONB3yeMOro Oypa, TeOJIOTHUECKHEe JaHHbIE, HCIIOJIb3YeMBbIil
B3PBIBYATBHIA MPOAYKT, ceiicMorpaduueckue NaHHbIE W APYrHe MapaMeTpbl, COOpaHHBbIE TPH
U3MepeHuH rpu OypeHuu (DaHHble OypeHusi).

I'eonorunueckue naHHbIE MOTYT MPEACTABIATH I'€0JOTHMUECKHE CBONCTBA, M€0JOTHYECKHe
XapaKTEePUCTUKH M reojorudeckne (akrtopel ydacTka. HeorpaHudmBaromue npuMepsl
r€OJIOTUUECKUX CBOWCTB BKJIIOYAIOT MHUHEPAJOTHIO (3JIEMEHTAPHYIO W/WIM MHHEPAIBHYIO),
JUTOJIOTUYECKOE CTPOeHHE (OCHOBHOE, BTOPOCTENIEHHOE W/WIM TEKCTYypy), HOPHCTOCTb,
TBEPIAOCTb, 3aTyxaHue, Monyib FOHra, Moxmynb caBura, MoAyJb OOBeMHOH aedopmarmw,
koo puument IlyaccoHa, CKOpPOCTh pAacCHpOCTPaHEHUs MPOAOJBbHOM BOJHBI, CKOPOCTb
pacnpoCTpPaHEHUs] IMONEPEYHOU BOJHBI, IUIOTHOCTb TOPHOM NOPOABI, TUIl TOPHOH MOPOADL
MIPOYHOCTh F'OPHOM MOPOABI, YCJIOBUS TOPHOM MOPOABI, ONMMCAHUE FOPHON MOPOJABI, COCTOSHHE
TPEILUHBI, Yroj TPEILIMHbI, OPUEHTALMIO TPELINUHBbI, CTAHAAPTHOE OTKJIOHEHUS pPaCCTOSHUS
MEXIy TpeLUIMHaMH, KOTe3HIO, PACcCTOSIHHUE MEXIy BEPTUKAJIbHBIMU TPELIMHAMH, PACCTOSIHUE
MEXy TOPU3OHTAJIBHBIMU TPEIIMHAMH, HEOrpaHHYeHHyK mpodyHocTh Ha cxartue (UCS),
CKOPOCTb 3BYKOBOH BOJIHBI, CTAHIAPTHOE OTKJIOHEHHE OypeHUs, CKOPOCTb PacIpOCTPAHEHHUS
yIApPHOU BOJIHBI, BSI3KOCTh Pa3pyLIEHHs TOPHOH MOPOIbI, KOIPPUIIMEHT OTPAKEHUS TOPHOMN
MOPOJIbI, BPEMEHHOE CONMPOTHUBJICHUE PACTSKEHUIO TOPHOM MOPOJBI, YroJl BHYTPEHHETO TPEHMs,
nannble ['toronpro (Hanmpumep, Up min, Up max, Us min, Us max) u HanpspkeHust B rpyHTe (61,
02, 63, OpueHTaLMs, TTaJJeHHe, HATIPaBJICHNE U KaueHne HanpsukeHus). « TekcTypa» OTHOCUTCS K
pasmepy, ¢GopmMe M pPACIONOKEHHIO KPHUCTAIJIOB B3aWMOCBS3aHHBIX MHHEPAJIOB, KOTOPBIE
00pa3yroT ropHYIO MOPOAY WIIM HHOW MaTepual. [ 'eosornyeckiie JaHHbIE MOTYT UCTIONb30BATHCS
IUISL OTIPENENICHUS] JTOMOJHUTENBHBIX T€O0JIOTHUYECKUX XapaKTEPUCTHK, TAKHX KaK CHOCOOHOCTH
KPOLIUTBCS 1 CIOCOOHOCTD K IPOOIIEHHIO.

I'eonoruueckuie CBONCTBA MOTYT OIpPEAENSATHCS HENOCPEACTBEHHO WM KOCBEHHO W3
TAKUX HCTOYHHUKOB, KaK CEHCMHUYECKHE NaHHbIE, NaHHbIE OypeHHs, OOJIOMKH BBIOYPEHHOU
NOPOABI, KOJIOHKH TPyHTa WM UX KomOuHaimu. Hampumep, oOmoMku BBIOYypEHHOH HOPOABI
W/ KOJIOHKU TPYHTa MOTYT aHAJIN3UPOBATHCS C UCIONBb30BAHUEM PEHTIEHO(ITyOpPECLEHTHON
WIN TaMMa-JiydeBOH  (PIIyOpECLEeHTHOH  CIeKTPOCKONHMH, CKAaHUPYIOWEH  3JIEeKTPOHHOMN

MUKPOCKOIIMH U MHBIX METOAOB CIICKTPOCKOIMUHA /U MUKPOCKOIINH.



11

Ceticmorpaduueckne naHHbIE MOTYT COIEp:KaTh TpeOoBaHME K KONeOAHUIO Ha
KOHKPETHOM pacCTOSHUU. B HEKOTOpBIX BapHaHTaxX OCYLIECTBJIEHUs I'€OJIOrMYECKHe CBOMCTBA
MOTYT ONpeneNsaThCs celicmorpaduueckuMu naHHeIMU. Hampumep, oOpalarbiBaromasi cxema
MOJKET CPaBHUBATh CeHCMUYECKoe KoyiebaHHe y MCTOYHUKA (Hampumep, OypHUIBbHOTO MOJIOTKA
Wil TnpoOHOro 3apsima) M cecMuueckue KoseOaHMs Ha OOHOM MM HECKOJbKUX
ceiicmonpueMHukax. Ha ocHOBe MO MeHbLIEH Mepe 3aAepXKK{, 4acTOTbl M aMIUIUTYJIbI
CeCMMYECKUX KOJNeDaHUH cXeMa MpoLeccopa MOXKET ONpPeNelsiTb I'eOJIOTHYECKHe CBOWCTBA
(Hampumep, ApoOJeHHE, CJIOXKHBIE IJIOTHOCTH, COCTaBbl, BXOIHBIE COMPOTHBIEHHsS TOPHOMN
TIOPOABI, 3HAUEHHE TBEPAOCTH, MOAyJib KOHra, CKabIBaIOIee HANPSKEHUE WIIH MHBIE TTOJOOHBIE
CBOWCTBA).

JlanHbple OypeHHs] MOTYT COAep)kaTh MH(OPMALMIO HAa HEMPEPHIBHOW OCHOBE HIIM HA
OCHOBE TMOJTAITHOTO IMPHPOCTa, Hampumep, Ha nodyToBoil ocHoBe. JlaHHbIE OypeHUsT MOTYT
cozepskaTh UH(POPMALIUIO, TAKYIO KaK pa3Mep OypOBOro JOJIOTA, YacTOTAa BpalleHUsi OypOBOro
J0JIOTa, KPYTSIIUH MOMEHT OypOBOrO JIOJIOTA, CKOPOCTh MPOXOAKH NMpH OypeHuu, KonedaHue
OypoBOro AOJOTa, HaBJIEHHE IMOAA4YM OypOBOTO [OJIOTA, AABJICHHE BO3AyXa MPU OTKAUKE,
MECTOTIOJIOKEHNE CKBAYKUH, YHCIIO CKBAKUH W JUIMHA WM TNyOMHA CKBakMH. [laHHbIe OypeHus
MOTYT KOPPeJIHpOBaTh C M€OJOrHYeCKMMH CBOWCTBAMHU IO JIJIMHE B3PbIBHOM CKBa)XMHbI. Takum
oOpa3zom, naHHBIE OypeHHs MOTYT HCIIOJb30BAThCS JJIsl MOJYYEeHUs 3HAYEHWH TBEPIOCTH IO
JUTMHE B3PbIBHON CKBAKUHBI (T. €. MPOQHIb TBEPAOCTH).

B HekOTOpBIX BapmaHTax OCYLIECTBJIEHUS CHCTEMa pacueTa Macmnopra OypOB3pBhIBHBIX
paboT MokeT monydaTh NOAHa0Op HaOOpa BXOAHBIX [AHHBIX WM JOIOJHHUTEIBHYIO
uHpopmauuro. Hanpumep, He B kax10M pacuere OyAyT UCTIONb30BATh NPOBEPKY Ha KosebaHue.
ITosTomMy (akynbTaTUBHBIMH BXOAHBIMM JIaHHbIE SIBJSIFOTCS JaHHBIE O 3aTyXaHUM U JaHHBbIE
ceiicMorpada.

B HekoTOpBIX BapmaHTax oOCyluecTBieHHs paHHble 402, cneuuduyeckue s
OypOB3pBIBHBIX pabOT, MOTYT COAEPKaTh KenaTenbHoe aApodienue. Hampumep, nanHbie 402,
cneuuduyeckue aiusi OypOB3PBIBHBIX Pa0OT, MOTYT COAEpKAThb JKEJIATEJIbHYIO CPEIHIO0
KPYIHOCTH APOOIICHHUS.

Cucrema pacdera macrnopta OypOB3PBIBHBIX padOT UCHOJB3yeT HAOOP BXOMHBIX HaHHBIX
mis pacyeroB 410 pmns macmopra 408 OypoB3pbiBHBIX paboT. Pacdersr 410 BKIOUAIOT
onpenenenue 412 muomanu sYEeWKU CETKH CKBaXUH, onpeneneHue 414 paccrtosHus Mexay
psiiaMu CKBAXXMH U PACCTOSIHMSI MEXIy CKBa)XXMHAMU B psay, ompeneneHue 416 cCTpyKTypbl
OypoBOIl CKBaXXUHBI U onpenesieHne 432 yucyia CKBaKWH, HEOOXOAMMOTO IS YIOBJIETBOPECHHUS
orpannueHuii. Kpome toro, pacuerst 410 BKIIOUAIOT MPOBEPKH MPABUIIBHOCTH OYpPOB3PBIBHBIX
padoT nns ompeneneHus, OTBeYaeT JH MAacnopT OypOB3PBIBHBIX pabOT OIpeneNeHHbIM
kputepussM. Hampumep, B NpOMIIOCTPUPOBAHHOM BAapUAHTE OCYLIECTBIEHUS TMPOBEPKU
MPAaBUJIBHOCTH BKJIKOYAKOT NpoBepky 420 sHepruu, nposepky 422 OTHOWIEHUS PACCTOSHUS
MEKY PSAAaMH CKBAXKHH U JKECTKOCTH M POBEPKY 424 xonebaHuil.

B HekoTOpBIX BapmaHTax OCYLIECTBJIEHUS CHCTEMa pacueTa Macmnopra OypOB3phIBHBIX

pa60T MOKET ONPEACTIATE PACCTOAHUEC OT B3PBIBHBIX CKBAXXHUH O 3a00s1 HA OCHOBE KEJIaeEMOI0
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ApoOIIeHus, JKeIaeMoro o0beMa rOpHOM MOPOIbI WIIM MHBIX YCTAHOBJIEHHBIX TOJIb30BATENIEM HITH
reorpaU4eckux mapameTpoB.

IIpu onpenenenun 412 momanu sMEMKU CETKU CKBAXKMH CHUCTEMa pacdera macropra
OypOB3pBIBHBIX pabOT yCTaHaBJIMBAaeT IUIOMAAb BOKPYr CKBakMH B macrnopre 408
OypoB3pbIBHBIX padoT. 3HaueHWe IUIOIATN SYEHKH CETKH CKBAXKHH - 3TO IPOU3BENEHHE
pPacCTOsiHUST MEXIY psAJaMHU CKBaXXMH W PACCTOSHUS MEXAY CKBAXKMHAMHU B PsLy, HUHBIMU
CJIOBaMH, OHO MPEACTABISET PEKOMEHAYEMYHO IJIOLAAb BOKPYT KaxaoH ckBakuHbl. ILmomanb
STYEHKHN CETKU CKBAXKUH YUUTBIBAET Psifi GaKTOPOB (HAMpUMep, TE€OJIOTHIO, MPOAYKT U JHAMETP
CTBOJIA CKBA)XMHBI), U pPE3yJIbTAT BJMSIET HAa BCE OCTajbHbIE pacuerbl B crocobe. ITnomans
SYEHKN CETKH CKBAXHH TMPEACTaBISIeT IUIOUIab, KOTOpas MOXKET HaJJIeKaluM o0pa3oM
OPOOUTBCS] UCTIONB3YEMBIM B3PBIBUATHIM MPOAYKTOM BO B3PBIBHOHW CKBAXKHHE, HAXOMSIIEHCS Ha
ycryne. OnpeneneHye miomany SUeiiku CeTKU CKBaXKUH MOKET OCHOBBIBATBHCS HA 3aBUCUMOCTHU
MEXAY BBICOTOM 3a00s, YIENbHOW SHEpPrueil HCIONb3yeMOro B3PBIBYATOTO TPOAYKTA H
re0JIOTHYECKUMU CBOMCTBAMU YCTyIA.

[Tnomane suelKu CETKH CKBAKHMH MOXKET OBbITh NMPOW3BEACHHUEM IEPBOIO MHOMHUTEII,
OCHOBAHHOT'O HAa IEOJIOTMYECKUX CBONMCTBAX M MapameTpax B3pPbIBHOM CKBAXXUHBI, U BTOPOTO
MHOXXHUTEJN, OCHOBAHHOIO HA YAEJNbHOW SHEPrMU MCNOJIb3yeMOro mnpoaykra. Hampumep,
yIenbHas SHeprus MoxkeT ObiTh koppemsiuueil mexxny ANFO (Hanpumep, B3pbIBYATOH CMECHIO
aMMUQYHOH CENUTPBl C JM3EJbHBIM TOIUIMBOM B mpomopunud 94:6) W HCIONB3YeMbIM
B3PBIBYATHIM TPOAYKTOM (HAmpuMep, C OTHOCHTEIbHOH 3HEprueil B3pBIBYATOTO BEINECTBA
(RBS), mpencrasnstomero coO0Oi MCMONB3yeMbIil B3pbIBYATHIA MPOAYKT), & TaKXE TPETbUM
MHOXKHUTEJIEM, OCHOBAHHBIM HA TUAMETPE UCIOJIb3yEMOTrO B3pbIBYATOrO MPOAYKTA.

B HeKkoTOpBIX BapHaHTaX OCYINECTBJICHHUS CHCTEMa pacdera nacropra OypOB3pBIBHBIX
paboT pacCcUUTBHIBAET MEPBBI MHOXKUTENIb IyTEM pacuera pe3ysibTaTa YMHOXXEHHs IEPBOrO
re€0JIOTMYECKOT0 MHOXKUTENS] HAa HATYpPaIbHBIA JIOrapudM AETUMOro BBICOTHI B3PBIBHOM
CKBAKMHBI HJTH BBICOTHI 320051, I€JICHHOTO Ha TUAMETP MCIOJIb3yeMOro MPOAYKTa (MJIH TUAMETP
B3PBIBHOW CKBaXKHHBI, €CJIU MPOAYKT MPEACTABIsieT COOOW HEMaTPOHHMPOBAHHOE B3PBHIBYATOE
BEIECTBO). Pe3ynbTaT MOXKHO YMEHBUINTb Ha BTOPOH TI€OJIOTMYECKUN MHOXUTENb. Ecmu
NPUCYTCTBYIOT OAMH WJIM HECKOJBKO SIPYCOB, PAaCCTOSSHUE MEXAY OJHHUM WINM HECKOJbKHUMH
SpyCamM¥ W/WUJIM BEPXOM WJIM HU30M (TIOAOLIBOM ) B3PbIBHOH CKBAKMHBI MOJKHO UCIIOJB30BATh KaK
BBICOTY 3a00s1 JIsl pacyeTa IUIOIMAIU STYEHKN CeTKH CKBAJKUH JJIsl YaCTel B3PBIBHOW CKBAKHHBI.

Takum 00pa3oM, mepBbIii MHOKHUTEIb MOKET OBITh CIETYIOIUM:

[A 1o ( BobicoTa

IlepBblit MHOXUTEND = ﬂnameTp) - B ] VYpasHeHue 1

I'eonornyeckne MHOXHTENM WM TEOJIOTHYECKHE KOHCTaHTHI (T. €. A u B) moryr
COoIepkKaTb SMIMPHUYECKUE MEPEMEHHBbIE, KOPPENHUPYIOLIUE TIeOJOTHYECKHe CBOWUCTBA C
reOMETPUYECKUMH CBOMCTBAMM B3PBIBHOM CKBakuHbl. B ypaBHeHum 1 nms onpeneneHus
YEPHOBOM IUIOMIANU SYEWKH CETKH CKBAXKUH HCIIOJIB3YEeTCsS OTHOIIEHHE BBICOTHI 32005 U
AuaMeTpa MCIOJb3YEMOrO B3PBIBUATOrO IMPOAYKTAa Kak IE€pEeMEHHas B YPaBHEHUU C

rE€OJIOTUICCKUMHU KOHCTAHTAMHU, OSMIIMPUYCCKU TIOAOTHAHHBIMU K HOAHHBIM O IMPEAbIAYIIHUX
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OypOB3pBIBHBIX pabOTax, OTHOCSIIMMCS K IPEIbIAYIINM OYpOB3PBIBHBIM padoTaM, AABIIUM B
pe3ynpTaTe Haajexkailee ApoONeHHe MaTepHajga KOHKPETHOTO yCTyna MpeablayIiuX
OypoB3pbIBHBIX paboT. JlaHHbBIE O MpeabIAYIIUX OypOB3PHIBHBIX pabOTax MOTYT HUCIOJIb30BATHCS
U JUIS OTIPENIeNIeHNUs], KaKOW THIT B3PBIBYATOTO MPOAYKTAa HEOOXOIUMO HCIIONB30BaTh WM KaKOe
KOJIMYECTBO B3PBIBYATOrO MPOAYKTAa HEOOXOAMMO HCHONb30BaTh. JlaHHBIE O MpebLAYIINX
OypoB3pBIBHBIX padoTax BKIIOYAIOT JaHHbIE O (PAKTUYECKOM 3arpy’KEHHOM B3PBIBYATOM
BELIECTBE U3 OOOPYIOBAaHMS HA YYacCTKe, UCIOIb3YeMOro ISl 3arPY3KH B3PbIBUATHIX BELIECTB B
OypoBBIE CKBXXUHBI MPU MPENbIIyLIMX OypoB3pbIBHBIX padoTax. OOopynoBaHHME Ha y4YacCTKe
MOXKET COAep KaTh 0OOPYIOBaHME JJIsi ABTOMATUYECKOHN 3arpy3KU B3PBIBHBIX CKBaKUH. J{aHHBIE
O TpeAbIIyIUX OYpOB3PBIBHBIX pabOTaX MOTYT COIEpKaTh IUIOMAAb SYEHKH CETKH CKBAYKUH,
PACCTOSIHUE MEXAY PsIlaMU CKBAXKHMH, PACCTOSIHUE MEKAY CKBAKUHAMHU B PsAAY, (PaKTHUECKYIO
MacCy B3PBIBYATOTO TMPOAYKTa W/HWIUM OOBEM B3PBIBUATOIO MPOAYKTA, 3arpy’KEHHOTO BO
B3PBIBHBIE CKBAXHHBI. B 3TOM mpumepe ypaBHEHHE COAEPIKUT IOJMHOM MEPBOTO IOPSIKA.
Hanpumep, B Tabmume 1 mpencraBieHbl NPUMEPHBIE TI'EOJOTMYECKHE  MHOMHTEIIH.
I'eonornyeckne MHOXKHTENM MOTYT MMETh JIMHEHHYIO 3aBHCUMOCTb. B HEKOTOpBIX BapHaHTax
OCYILIECTBIICHHUSI T'€OJIOTUYECKHE MHOXKUTENIN MOTYT MPEACTaBIATbh COOOH 3aBHCHMOCTb MEXKIY

HaTypaJibHbIM .]'[Ol"apI/I(l)MOM BBICOTBI H FJ'IY6I/IHI:>I B3pI:>IBHOI\/'I CKBAXHWHBI U TI'€OJIOr'MYCCKUMU

CBONCTBaMH.
Tabmuma 1
I'eonorunueckue BXOIHBIE NaHHbBIE bnaronpusitHble Cpennue Tsoxenbie
Kunacc ropHoli mopozsl A B A B A B
MaccusHas (3) 424,66 -38,39 | 411,21 | 36,63 | 397,77 | 111,66
TOHKOCIONCTO HAIJIACTOBaHHAs 552,13 | -49,388 | 534,51 | 47,99 | 516,89 | 145,37
(1,2)

B HeKOTOpBIX BapuaHTaX OCYLIECTBJCHUS CHUCTEMa pacueTa Macrnopra OypOB3pPbIBHBIX
paboT paccUMTHIBAET BTOPOH MHOXHUTENIb IyTeM JO00aBIeHHMs K YIEGNbHOW JHEPTUu
nonpaBo4yHoro kod¢duumenra. Kpome Toro, BTOPOH MHOMKHTEIb MOMKET OrPaHUYHMBATHCS
3HAYEHUEM HIDKE ONpENeNICHHON BeIM4YuHbl. Hampumep, BTOPOHl MHOXUTENb MOXKET ObITh
CIENYIOIIHM:

. RBSupoayxr

Bropoii MHOKHTENH = TN (T + 0,366, 12). YpaBHenue 2

RBS - ynenbHast sHeprus, ucnonb3yemas AJjisi 3TOro npumMepHoro pacuera. RBS moxer
ObIThb MacmTabupoBaHo Ha 157,7 mo 3Hauenms mo mkane RBS. B ypaBHenun 2 BTOpOIi
MHO>KHUTEJIb MOXKET OrPAHUYMBATLCS 3HAYECHUEM 1,2 UIu MeHee.

B HeKkOTOpBIX BapmaHTaxX OCYLIECTBIEHUS CHUCTEMa pacueTa Macmnopra OypOB3phIBHBIX
paboT paccUUTHIBAET TPETHIH MHOXKUTEND IyTEM JIEJICHUS TuameTpa Ha Ko3(pQHuumeHT ennHumbl
U3MEpPEHUsT MUl TPUBENCHUs HW3MEPEHUs [HaMeTpa CKBaXXUHbI K OKEJIAeMOW eIMHULE
paccrosiHusi. PesynpTHpyromee nearuMoe MOXeT ObITh BO3BeNeHO B KBaapaT. Hanpumep, Tpetuit

MHOKUTEJIb MOKET OBITh CIICAYIOLHUM!
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JuamMeTp 2

Tperuit MHOXHTENb = (—;—) . YpaBHeHHe 3

Takum oOpaszom, miomaae ;UK CETKU CKBAXKHH MOKET OBITh CIENYIOIIEH:
- BeicoTa . fRBSupoayxr
[Mnomajb d9elKHd CeTKH CKBaXKUH = | A * In (m) — B|*min (T + 0,366, 1,2)

Auametp_2
12
. YpaBHeHue 4

Brimenpusenennbie ypaBHeHust u Tabauna | Oblin Bepcuel Mo OpUTAHCKOW CHCTEME
enunull. [TonoOHOE ypaBHEHHE MOKET HCIIOJIb30BATHCS IS METPUYECKON CHCTEMbI €IUHULL, KaK
NOKa3aHO HIKe. YpaBHeHWE S5 ® Tabmuma 2 MOTYT HCIOJb30BaThCS, €CIH  MOXKET
UCTIOJIb30BATHCSI METPUYECKAsT CUCTEMA IHHLL.

- BricoTa . RBSnpoaykr
[Mnomaab si9eKH CeTKH CKBAXKHH = [A *In (7) - B] * Imin (W + 0,366, 1,2)

JuameTp,
Juametp_ 2
* (T a00 -
VYpasHeHue 5
Tabnuma 2
I'eonoruueckue BXOAHBIE bnaronpusitHble Cpennue Tsoxensie
JAHHBIE

Kunacc roproii mopoasl A B A B A B
MaccusHas (3) 462,28 | -2076,1 | 430,02 | -1861,9 | 397,77 | -1647,6
Tonkocnoucro HaruacrosanHast | 601,18 | -2699,1 | 559,04 | -2420,0 | 516,89 | -2140,8

(1,2)

ITnomanp sA4YeMKH CETKHM CKBAaXMH MOJKET HCIOJNb30BaThCs i omnpeneneHus 414
PACCTOSIHUS MEXIY PSAAAMM CKBa)KUH U PACCTOSIHUS MEXKNy CKBAXKMHAMU B PSIIY U BBITIOJHEHUS
nposepku 420 osHepruu. PaccTosHMe MexAy psAgaMud CKBAXXKMH M PAaCCTOSHHE MEXIY
CKBXKMHAMHU B PSIAY MPEACTABISIIOT JUIMHY M IIMPUHY TUIOINAAN STYEUKH CETKU CKBAXKHH U MOTYT
BapbUPOBATh B 3aBUCUMOCTH OT BHIOpAaHHOH (HOpMbI OYpOB3PBIBHBIX PadOT MIJIM CETKH CKBa)KUH
u reojorumu. Hampumep, pacCTOsHHE MEXKAYy psSIIaMH CKBAKHH MOXET OIpPEessaThCs
YMHOJKEHHEM KOpHS KBAJIPaTHOTO IUIOLIANU SYEHKH CETKH CKBOKHWH HA KOHCTAHTY,
BBIBEZICHHYIO IO KJIACCYy TOPHOH MOPOJIBI M3 I€OJOrMYECKHX CBOHCTB y4yacTka OypOB3PBIBHBIX
paboT U (QOpPMBI JKENATENPHOTO THUIA CETKH B3PBIBHBIX CKBAKHMH. YpaBHeHHE O W Tabimuna 3
NPEACTABISIIOT NMPUMEPHOE YpPaBHEHME W KOHCTAHTY, KOTOpPbIE MOTYT HCIIOJNB30BAThCSA IS

OHpeI[eJ'IeHI/Iﬂ paCCTOSIHI/ISI MG)KI[y pﬂI[aMI/I CKBAKUH.
PaccTossHUE MEKIY PSAJIaMH CKBAXKUH = \/HJTOUlaﬂb AYEHKH CeTKH CKBaXHH * C

YpaBHeHue 6

B ypaBrennn 6 C - 3TO KOHCTaHTa, BBIBEIECHHAs MO KJIACCy TOPHOW TMOPOABI M3
re0JIOTMYECKUX CBOMCTB ydacTka OypOB3pBIBHBIX PabOT W (POPMBI KeNaTeTbHOTO THIA CETKH
B3PBIBHBIX CKBaXXUH. B Tabmuie 3 mpuBeneHbl mpuUMepHbIe 3HAUEHHs JJisi KOHCTaHThl C 1uist

KBaJpaTa U IPsIMOYTOJbHUKA.



15

Tabnuua 3
Tun ceTku KBanpat/mpsiMoyroapHHUK B maxmatHOM
NOpsIIKE
Kunacc ropHoli mopozsl
MaccusHasi (3) 1 0,85
TOHKOCIONCTO HaIJIACTOBAaHHAS 1 0,93

(1,2)

Cucrema pacuera macrnopta OypOB3pBIBHBIX pabOT MOMKET PaCCUMUTHIBATH PACCTOSIHHE

MEXKNY CKBaAXXMHAMU B PAAY MNYTEM ACJICHUA ILIOIIAAN STUEHKH CEeTKH CKBa’KUH Ha pPacCTOAHUEC

Me>1<):[y pﬂHaMI/I CKBa’XHH, KaK ITOKa3aHO HUXKE.
[l1owaab A4eAKH CeTKH CKBAKHH
Paccrosane Mex )y pAgaMH CKBaX>XHUH

PaccTosinve Mexy CKBAXKMHAMHM B PAAY = YpaBuenue 7

B HekoTOpBIX BapHaHTax OCYIIECTBJICHHsS PACCTOSIHUE MEXKAY psfaMu CKBAXKUH U
paccTosiHuEe MEXAY CKBAKHHAMH B PSIIy MOTYT OKPyDsATbess no Ommkaiimux 0,5 ¢yra (0,1 m

IS METPUYECKON CHCTEMBI).
B HekoTOpBIX BapHaHTax OCYIIECTBJICHMs IOCJIE€ ONPENENICHUs PACCTOSHUS MEXAY

CKBAKMHAMHU B pSAAY U PAacCTOSIHMS MEXAY pslaMM CKBa)XMH CHUCTEMa pacuera Macrnopra
OypOB3pBIBHBIX pabOT BBIMOJNHSAET TNPOBEPKY orpaHuyeHuil. Hanpumep, nns OputaHCKOi
CUCTEMbl €IUHUI] JUIsl KBaJpPaTHON MU TNPSAMOYTOJbHONW CETKM CKBa)XKMH CHCTEMa pacdera
nacrnopra OypOB3pBIBHBIX pabOT MOXKET ONpenessTh, MPEBBINAET JU PACCTOSHUE MEXIY
CKBa&XMHAMU B 1,5 pasa MCIOJIB3yeMBIM AUAMETP CTBOJIA CKBAKMHBI. B HEKOTOpBIX BapHUaHTaX
OCYILECTBJICHMs], €CJIM PACCTOSIHUE MEXAY CKBAXKUHAMU B Py NPEBBIIAECT YKA3aHHbBIN JTUaMETP
MeHbIIe 4eM B 1,5 pasa, mpoBepka mpereprieBaeT Heyaady, U TeKyIInil nacnopT OypoB3pbIBHBIX
paboT He SBJAETCS NMPAaBWIbHBIM, M JaJbHEHIINE pacdeTbl 0 HEMY IPOBOAUTHCS HE NOJDKHBL

H.HSI CCTKHM CKBAXXMH B MIaAXMATHOM TMOPAAKE IIPOBEPKAa MOXET HMETb C.HCL[yIOIJ.[I/Iﬁ BUI:

\/paCCTOHHI/Ie MEeXy pAJlaMu CKBAaXKHH 2 + paccTossHUEe MeX/ly CKBaXKMHAMH B pﬂ)[[y2
> 1,5 % ouaMe

TP B3pPbIBHOW CKBakuHbl. [Ipu HMCHONB30BAHMM €IMHULl METPUUYECKOW CHUCTEMBI 1,5 MOXKHO

3ameHuThb Ha 0,018.

Cucrema pacuera macrnopta OypOB3pBIBHBIX pabOT MOKET BBINOJNHATH MpPOBEpKY 420
SHEPIHH UIs OTIpeNeseHus], OyayT JIM pe3yIbTUPYIOLIHE OYPOB3phIBHBIE PaOOTHl HIMETh SHEPTHUIO
B IIpeJeiax LeJIeBOro AuamnasoHa. [ ompeneneHnst MacChl B3PBIBYATOrO BELIECTBA B KOJOHKE

crcTeMa pacyeTa nacrnopra OypoB3pbIBHBIX padOT MOXKET NCIIOIB30BATh YPaBHEHHUE 8.

JuaMeTp NpoAyKTa 2
Macca B3pbIBYATOrO BELECTBA B KOJIOHKe = (————5 ) /1000 * =

* [JlyOHHA CKBAKHHbBI * [IOTHOCTb B3PbIBYATOIO BEMECTBApoyxr

YpaBHeHnue 8
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3aTeM MOXKeET OMPECACTATHCA MACCOBAA SHEPTHUA B3PbIBUATOI'O BEIIECCTBA, KAK IMMOKA3aHO B

ypaBHEHHUH 9.
(Macca B3PbIBYATOrG BEWECTBA B KOJIOHKe  * 3HE}JFHH Ha e JHHHLY MaccCbl I'I[JO.ELYKTa)

Maccopas JHEPrHd = B # §# BrlcoTa3abod * NJOTHOCTb FTOPHOH NOPOAbL

YpasneHnue 9

Cucrema pacuera macnopta OypOB3pPBIBHBIX paOOT MOMKET IIPOBEPSATh MAaCCOBYIO
SHEepPrur0 OypOB3PBIBHBIX pabOT OTHOCHUTEIBHO MHHHMAJbHOTO IOPOra MAacChl SHEPTUU U

MaKCUMAaJIbHOT'O IIOPOra MacChl SHEPTUH, KaK IMOKa3aHO B ypaBHeHUH 10.
Macca SHEPTHH yyuumansheii nopor < MAacCoBad sHePrHA < Macca SHEPTHHU yaycumanbHbiit nopor
VYpasnenue 10

B HEKOTOpBIX BapuaHTaX OCYLIECTBICHUS CHUCTEMa pacueTa Macmnopra OypOB3pPbIBHBIX
paboT MOXeT TaKkke MPOBEPSTh, HAXOAMTCS JIH MAaccoBash SHEPTusi OypOB3PBIBHBIX padoT B

npeaenax napamMeTpoB, OMUMCAHHBIX B ypaBHeHUH 1.
06139[\"[ sHeerHMHHHMMthIE nopor

Max(Macca sHePIHH wunumanentiit nopor mrothecTs roprofi mopomsr ) <~ MACCOBAsA SHEPrUsA

06beM I3HePIrUMyaxcumans wai nopor.

< Mln(Macca aHepFHHMaKCHMa.ﬂbeIﬁ mopor ’ aoTHOCTE ropﬂoﬁ nopoapl

VYpaBnenue 11

Ecnmu wmaccoBast sHeprusi OypoOB3pBIBHBIX pabOT HE HAXOAWTCS B JIFOOOM IIENIEBOM
IMana3oHe, TEKYyIIUH MacnopT OypoOB3pBIBHBIX padOT He SBISETCS MPABUIBHBIM, M CHCTEME
pacueTa macrnopta OypOB3pBIBHBIX PadOT HE CIeAYET MPOAOIKATh OCTABIIYIOCS YaCTh CrIocoda.

PaccrosiHne Mexny psiAamMH CKBAaKUH M PACCTOSHUE MEXIY CKBAXKMHAMHU B Py
UCTIONIB3YIOTCSL JUIsl MPOBEPKU 422 OTHOLIEHUS] PACCTOSIHUS MEXIy psgaMU CKBAXKUH H
JKECTKOCTU U Ui pacueTa netaneil 416 Oyposoil ckBaxunbl. Jleranu 416 OypoBol CKBa)KUHbBI
OIHCBHIBAIOT CTPYKTYPY OAMHOYHOH OypoBOil ckBaxkuHbl. UTOOBI HaliTH ryOuHy nepeypa aus
OypoBO# CKBa)XMHBI, CHCTEMa pacuera IMacnopra OypOB3pPbIBHBIX pabOT MOXKET YMHOXHTH
paccrosinue Mexay psaamu ckBakuH Ha 0,3. BepxHiowo 3a00HKy MOKHO OMpENeNUTb MyTeM
YMHOXKEHHUsS] PacCTOsIHUSL MeEXAy psaamMu ckBaxxkuH Ha 0,7. [Insg CcKBaXkuH C sipycaMu
ko3¢ puument 0,7 Moxer u3MeHsThCs. KONOHKY B3pBIBYATOrO BEIECTBA MOXKHO OIPEIENIUTh
BBIYUTAHUEM BEpXHEH 3a001MKHU U3 rTyOHHBI B3PBIBHOW CKBAYKIHBI.

Kpome Toro, cucrema pacdera macrnopta OYpOB3PBIBHBIX Pa0OT MOMKET HCIOJIb30BATh
paccTosiHMe MeXIy psSAaMH CKBAXKHH M PacCTOSIHUE MeEXIy CKBaXXMHAMU B psay UL
BBITIOJIHEHUsI NPOBEPKU 422 OTHOIIEHHUS PACCTOSHUSA MEXAY pPslaMU CKBRXHH U JKECTKOCTH.
OTHOIIEHNE pACCTOSIHUA MEXKIY pPsilaMd CKBAXHH M JKECTKOCTH MOXKET OBITb BBICOTOH

CKBA>KHHBI, I[G.]'IGHHOfI Ha paCcCTOAHUEC MCXKAY pAdaMU CKBAXKHH, KaK ITOKAa3aHO HUXKE:

OTHoLueHHUe paccTodHHUA MeXRAY pAJaMH CKBaXKHH H KECTKOCTH

_ Boicora . YpaBHenue 12
—  Paccrosnme Mex Ay pafaMH CKBa*KHH

Cucrema pacdera nacrnopra OypOB3pBIBHBIX pabOT CpaBHHBAET OTHOLIEHHE PACCTOSHUS
MEXIY psSAaMU CKBAXKHUH M JKECTKOCTH C MHUHHUMAJbHBIM IMOPOTOBBIM 3HAYEHHUEM OTHOIICHHUS
PacCTOSIHUST MEXKIY psSAaMu CKBXKHMH U JKECTKOCTU. B OJHOM BapuaHTe OCYIIECTBIIEHHS

MUHUMAJIBbHOC TIOPOroBOC 3HAYUCHUC OTHOLICHUSA PaCCTOAHUA MEXKAY paAdaMUd CKBAXHUH U
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JKECTKOCTU paBHO 2. B HEKOTOpBIX BapuUaHTaxX OCYIIECTBJEHHS, €CIM OTHOLIEHHE PAaCCTOSHUS
MEXAY psJaMH CKBRXUH U XKECTKOCTH MEHee 2, cHCTeMa pacuera macrnopra OypOB3pbIBHBIX
paboT MOXET NpPeKpaTHTh JajbHEHInee BBIOJHEHHE pacueToB. B HEKOTOpPBIX BapHaHTax
OCYLIECTBIIEHUsT CHUCTEMa pacdera macrnopra OypoB3pHIBHBIX pabOT MOKET MNPOJODKAThH
dopmupoBath macrnopr OypOB3pBIBHBIX pabOT ¥ COOOIIMTH MOJB30BATENIO, €CJIU MO
pe3yJibTaTaMH MPOBEPKH OTHOLICHHS PACCTOSIHUS MEXAY PSAaMU CKBAXKUH M JKECTKOCTH Oyner
CEJAaHO 3aKJIIOUEHUE, YTO OTHOLIEHUE PACCTOSHUS MEXIY PSAAAMHU CKBAXXUH U KECTKOCTH yNaJo
HI)K€ MUHHUMAJIbHOTO MTOPOTOBOI0 3HAYEHHSI OTHOLIEHUS PACCTOSIHUSI MEXIY PsAaMH CKBAXKUH U
JKECTKOCTH.

Cucrema pacuera macrnopta OypOB3pBIBHBIX pabOT MOKET BBINOJHATH MPOBEPKY 424
konebanuii, 4roObl yOemauThCs, YTO C(HOPMUPOBAHHBIH MACTOPT OYpPOB3PBIBHBIX paboT
yIIOBJIETBOPSIET OrpaHuueHusiM cericmMorpada. IIposepkoii 424 xonebGaHuil MOTYT MPOBEPSTH,
KaKUM SIBJIIETCS] MAKCHMaJIbHOE KOJIMYECTBO B3PHIBUATOrO BELIECTBA, KOTOPOE MOXHO B30PBaTh
BO BpEeMEHHOM wuHTepBaje 8 wMmuwncekyHa. Hcrnonb3yss MakCHUMallbHBIM Ipenes Macchl

B3pBIBUATHIX BEIIECTB, CHCTEMa pacyera macropra OypOB3pBIBHBIX pabOT MOKET MPOBEPSTh, HE

MPEBBILIEH I MaKCHUMaJIbHBII npenen MAaCCBI. Hanpuwmep,

. - 2 TpeboBaHHe K KoJet
MAKCHMAJIGHBIH [IPCAC/T MACCBI B3PbIBYATbBIX BCOICCTB = PaccrosiHue CGHCMOFpaq)a X ( K

, TIe o - anbpa-hakTop, U ero 3Ha4eHHe Mo yMoadaHuio paBHO 1,6. K - KOHCTaHTa, OCHOBaHHAs

Ha reojiorndeckux coiictax. [Ipumepnsie 3HaueHus K nmpusenens! B Tabnuie 4.

Tabnuma 4
I'eonoruueckuie BXOAHbIE TAHHbBIE 3nauenue K
bnaronpustHbie 140
Cpennue 160
Tsxenbie 200

Cucrema pacyera nmacrnopra OypOB3pBIBHBIX pabOT MOXKET ONPENeNsATh YHCIO CKBAXKHH,
HEOOXOaUMOe NIl YAOBJETBOPEHUs! NaHHbIM 404 Mo OrpaHM4eHur0 OypOB3pBIBHBIX paboT. B
HEKOTOPBIX BapUAHTAX OCYIIECTBJIEHHsI CHCTEMOW pacueTa macmnopra OypOB3pBIBHBIX padOT
MOTYT PAaCCUMUTBIBATBCS BXOJIHBIE JAaHHbIE OJHOTO W3 4YETBIPEX OrPAHUYEHUN W3
(baxympTaTUBHBIX NaHHBIX 404 10 OrpaHMYeHHI0 OypPOB3PBHIBHBIX paboT. B 3aBUcHMOCTH OT TOTO,
KaKoe OrpaHWYEeHHE BBOAUT IIOJIb30BATENb, CIIOCOOOM pacdeTa BBINOJHSAIOT Pa3HbIE PACUETHL
KoHeuHbIll pe3ynpTaT KakIOro pacueTa JOJDKeH ObITh OJWHAKOBBIM. KOHEYHBIM pe3ynbTaTom
ABISIETCS HEOOXOAMMOE HYHCJIO CKBOXKHMH, KOTOpoe OyIeT YIOBIETBOPSTH JaHHOMY
OrpaHUYEHUI0. B 3aBUCHMOCTH OT TOrO, Kakhe BXOAHbIE JaHHbIE OyAyT MPENOCTaBJIEHBI, OyaeT
HCIIOJIB30BATECS. OHO U3 CJIEAYIOIIUX YETBIPEX YPaBHEHMM. Pe3ysbTaT pacuera o ciaeayroumum
YPaBHEHMSIM MOJKET OKPYIJIATBCSA N0 ONMKaWIIero LEeJoro 4Yucia sl HaXOXKIASHHs 4YHCTIa

CKB)KUH, OTBeYaroIero qaHHbpiM 404 1o orpaHU4YeHI0 OyPOB3PBIBHBIX padoT.
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Ecnmu nannele 404 mno orpaHuueHHIo OypoOB3pBIBHBIX padoOT - 3TO OOmuil Bec
B3PBIBYATOrO BEILIECTBA, CHCTEMA pacyeTa Nnacrnopra OypoB3pbIBHEIX pabOT MOXKET HCIIOJIb30BaTh

ypaBHeHue 13.
06WHii Bec B3PHIBYATOrG BELECTBA

Bec B3pbIBYaTOro BeleCTBA B 6ypPOBOi CKBaW:HHeJ ypaBHeHI/Ie 13

YuCI0 CKBaXXHH =

Ecnu nannble 404 mo orpaHnyeHnio OypOB3PBIBHBIX paboT - 3TO o0muii 00beM ropHOI

HIOPOJIbl, CUCTEMA pacyeTa Macrnopra OypoB3pbIBHBIX pabOT MOXKET MCIIOIb30BaTh ypaBHEHHE 14.

O6beM ropHoit NOpoALL, MoAJNeXKALIUN B3pEIBAaHUIO U3 6YPOBOM CKBAXKUHBL
= PaccTosiHUe Mex/y pSAJAMU CKBAXHH
* PaccTossHHMe Mex/ly CKBRXKUHAMHU B psAy * BolcoTa 3abos

VYpaBHenue 14
Ecnu nannbie 404 no orpaHndeHUI0 OypoB3pPbIBHBIX paboT - 3T0 00beM FOPHOI MOPO/BI,

NOMJISKALMA  B3PBIBAHUIO, CHUCTEMAa pacueTa Tmacrnopra OypoOB3pPBIBHBIX paboOT MOXKET

HCIIOJIb30BaTh ypaBHEHHE 15.

06WHIT 06 BeM FropHoii mopoat ]

HuCIo CKBaXKMH = [06'136M rOpPHOH NOPOAB], NO/JIEMKALIKH BE3PbIBAHMIO U3 OYPOBOH CKBAXKHHBI

VYpaBnenue 15

Ecnmu nannbpie 404 mo orpaHuueHHI0 OypOB3PBIBHBIX paboOT - 3TO oOmMii BeC TOPHOU
MOPOABI, MOJUIEKAIUI B3PBIBAHUIO, CHCTEMa pacueTa macrnopra OypOB3pBIBHBIX pabOT MOKET

HCIIOJIb30BaTh ypaBHEHHE 16.
Yucao cKBaXKHH

061M¥i 00'beM rOpPHOH NOPO B
06beM rOpHOH IOPOAB], TO/IeXKAIMil B3PbIBAHHMIO M3 GYPOBOI CKBAXXHHBI * IJIOTHOCThH TOPHOI MOPO bl

VYpaBHeHue 16

Ecmn nannble 404 mo orpaHuueHHr0 OypOB3PBIBHBIX pabOT - 3TO YHCIO CKBAXKUH,
UCIIOJIB3YIOT 3TH AaHHBIE 10 OTPAHIMYEHHIO OYPOB3PBIBHBIX PalOT.

Cucrema pacyera macrnopta OypOB3pPBIBHBIX PabOT MOXKET BBIMOJHSITH METPUYECKYEO
OLIEHKY 430 I ONIPEACTICHUA TTOJIC3HBIX CTATUCTUYECCKHX HAHHBIX C LEJIbIO MPEACTABIICHHA UX
HIOJIb30BATEN0. B OHOM BapHaHTe OCYILIECTBJIEHHs CUCTEMa pacdeTa MacrnopTa OypoB3pbIBHBIX

paboT npu MeTpudeckoii oneHke 430 MOKET ONpenessiTh CIEAYIOUINE TIOKa3aTelu.
06WHit Bec BEpLIBYATOrC BEWECcTBa
06uMi 06'beM ropHOH OPo/B!

YienbHbId pacxo/ B3pbIBYATOTO BENECTBA = YpaBHeHue

17

O6miag juiuHa Gypenust = Yucso ckBaxkuH * (Boicora 3a6os1 + nepe6yp) VYpasuenue
18

Cucrema pacuera macmopTa OypOB3pBIBHBIX padOT MOkeT BbimaBaTh macmopt 408
OypoB3pbIBHBIX paboT. [ImaH OypOB3pBIBHBIX pPaldOT COAEPKUT PACCTOSHUE MEXKAY PsSOamMu

CKBAXMH U PACCTOSIHHE MEXAY CKBAXXMHAMHU B Psifly, AeTaau OypoBOI CKBa’KHHBI, YAEIbHBIN

pacxoa B3PbIBUATOIO BCIICCTBA AJIsI IIPOTHO3HOTO KOJ'Ie6aHI/I$[, YUCJIO CKBAXHWH, ACTAJIN CCTKHU
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CKBAXXWH, JUIMHY OypeHwus, oObeM Marepuaja, MOAJIEXKAIIEer0 B3PBIBAHUIO, BEC B3PBIBYATOTO
BEIECTBA U/WUJIHM BEC MaTepuaa, MOAJIEKAIIErO B3PbIBAHUIO.

B HekoTOphIX BapHaHTaX OCYLIECTBIEHHs OINpeNeeHNe IUIOMAaN SYEHKH CEeTKH
CKBAXMH BKJIFOYAET PacyeT reOMETPUIECKON 3aBUCUMOCTH MEKY BBICOTOH 320051 U AMAMETPOM
UCTIOJIB3YEMOr0 B3PBIBYATOrO MPOAYKTA, Creln(pUIeCcKOil sl Te0JOrM4ecKX CBOWCTB YCTYIIA,
1N ONpENENeHUusT 4YepHOBOW IUIOLIAAM sYEHKM CETKH CKBAKUH. B HEKOTOpBIX BapHaHTax
OCYIIECTBJICHHUSI CHCTEMa pacyera macmnopra OypOB3pPHIBHBIX PabOT KOPPEKTUPYET YEPHOBYIO
TUTOINA/b STYEHKH CeTKU CKBAKUH Ha OCHOBE PA3HUL MEXY YAETbHON SHEPrueil HCIob3yeMOoro
B3PBIBYATOrO MPOAYKTA U YACIbHOW SHEPTUEH B3PbIBYATOTO MPOAYKTA, UCIOJIB30BABILETOCS MPH
npeabIyIuX OypOB3pBIBHBIX padoTaxX, AaHHbIE O MpPeabIAyIHUX OypOB3PBIBHBIX padoTax
OTHOCUTEJIbHO KOTOPBIX HCIONB30BATH MNpH (HOPMHUPOBAHUM ypaBHEHHs. B HEKOTOPBIX
BApUAHTAX OCYINECTBJIEHUS CHUCTEMa pacyera Mnacnopra OypOB3pPHIBHBIX pabOT KOPPEKTHPYET
YEPHOBYIO TUIOINAAb STYEHKH CETKH CKBAKUH HAa OCHOBE 00BEMa HCIOJB3YEMOTO B3PBIBYATOIO
NPONYKTA.

B HeKOTOpBIX BapuaHTaX OCYLIECTBICHUS CHUCTEMa pacueTa Macmnopra OypOB3pBhIBHBIX
padoT MOKET OCYLIECTBIIAT ONTUMH3ALMIO Tacropra OypoB3PBIBHBIX padoOT myTem
¢dopmupoBanusi Habopa NaHHBIX, COAEPIKALIETO HECKOJIBKO TIOACTAHOBOK MOJYYEHHBIX TaHHBIX O
OypoB3pbIBHBIX padoTax (cMm. ¢ur. 5). Cuctema pacyera nmacrnopra OypOB3pPBIBHBIX pabOT MOXKET
MOZIENUPOBAaTh OYypOB3pBbIBHBIE PAOOTBHI AN KaXXKAOH M3 HECKOJBKUX IOJCTAHOBOK, YTOOBI
OTIPENENUTh HECKOJBKO PE3yJIbTATOB MOJAEIHPOBAHUS U OCHOBATh IUIAH OyPOB3PBIBHBIX paboT
Ha pPE3yJbTaTe MOJEIUPOBAHMS C CaMOW BBICOKOM OLEHKOW. B HEKOTOphIX BapuaHTax
OCYLIECTBIIEHUsI CHCTEMa pacuera Imacrnopra OypOB3pHIBHBIX PaOOT MOXKET BBINOJIHATH AHAJIM3
nocyie OypoB3pbIBHBIX paboT M300paskeHHH OOJIOMOYHOIN MOPOABI M PEryaupoBarh Oyayliue
IUIaHbI OypOB3PHIBHBIX padOT HA OCHOBE KPYITHOCTH U pasiera 00JIOMOYHON MOPOIBL.

B HeKoTOpBIX BapHaHTaX OCYIIECTBJIECHHUS CHCTEMa pacdera nacropra OypOB3pBIBHBIX
paboT MOXET H3MEHSITh IUIOTHOCTh 3MYJIbCHMOHHBIX B3PBIBYATHIX BEINECTB B Mpenesax
MOZICTAHOBOK JUIsi MOZICJTMPOBAHUS C LENIBIO ONPEASICHNUs ONTUMAJIbHOTO MPOQHIIS SHEPTUH ISt
KaXXJIOW B3pPBIBHOH CKBakMHBL. Hampumep, cuctema pacdera macrnopta OypOB3pBIBHBIX paboT
MOXET ONpEAeNsiTh CEerMEHThl BO B3PBIBHOW CKBA)KWHE C PAa3HbIMH T€OJIOTHYECKUMHU
cBolicTBaMH. HeECKONBKO MOACTAHOBOK MOTYT BKJIOYATh pAa3HbIE IUIOTHOCTH B3PBIBYATOTO
BEINECTBA W/WJIM MPOIYKT JJIsl B3PbIBHBIX CKBAXKHH H/MJIU CErMEHTOB BO B3PBIBHBIX CKBa)KHUHAX.
B HekoTOphIX BapHaHTaX OCYLIECTBJIECHUS HECKOJbKO TMOACTAHOBOK MOTYT BKIIFOYAThb Pa3HbIE
IUIOTHOCTU 3MYJIbCHOHHOTO B3PBIBUATOIO BELIECTBA MJIM B3PBIBYATOH CMECH aMMHAYHOM
cenuTpbl ¢ au3enbHbIM TOIMBOM (ANFO) B cerMeHTax BO B3PBIBHOW CKBaKMHE C Pa3HBIMHU
re0JIOTHYECKUMU CBOMCTBAMU.

B HeKOTOpBIX BapmaHTaxX OCYLIECTBIEHUS CHUCTEMa pacueTa Macmnopra OypOB3pHIBHBIX
paboT MoOXeT BbIIaBaTh MNPOrHO3 nApobnenms. Hampumep, Ha OCHOBE MPEIBIAYLINX
OypOB3pBIBHBIX ~ palOT cHCTEMa pacuera macnopra OypoOB3pbIBHBIX pabOT  MOXKET
NPOTHO3MPOBATh, KakoH Oyder KpymHOCTb JpoOJieHHs, M BbIOaBaTh O3TOT IPOTHO3

IOJIb30BATEIIIO.
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@dur. 5-13  WUIOCTPUPYIOT  pa3jUyYHbIE  aCHEKThl  (OPMHPOBAHUS  MACIOpPTa
OypOB3PBIBHBIX PAa0OT MyTEeM BBINOJHEHUS HECKOJBKUX MOJEIMPOBAHUI Uil HECKOJIbKHX
BO3MOXKHBIX NOACTaHOBOK. PopMupoBaHHe macrnopTa OypOB3pBIBHBIX paboT ¢ UCHOIb30BAHUEM
HECKOJIbKUX IIOJICTAHOBOK, KaK OMMCaHO Ha ¢ur. 5-13, Moxer ucrnonb3oBaTbest cuctemMoi 106
pacueTa nacropta OypOB3pBIBHBIX padoT, Moka3aHHOH Ha ¢ur. 1 u 3.

Qur. 5 wunocTpupyer Onok-cxemy crnocoda 500 ¢opmupoBaHMS —macmopra
OypoB3pBIBHBIX pabOT IMyTeM BBIOJHEHUS HECKOJIBKUX MOIEIUPOBAHUI AJISI HECKOJBKUX
BO3MOXKHBIX TOJCTAHOBOK B COOTBETCTBHUHM C OJHHM BapHaHTOM OCYINECTBIEHHs. B 3Tom
crioco0e BBITIOJHSIOT MOJEJIMPOBAHUS TOJACTAHOBOK KaK 3a/a4yM, KOTOPbIE MOTYT PEIlaThCs
HE3aBHUCHMO.

Cucrema pacuera macrnopra OypOB3PBIBHBIX Pa0OT, BBIMONHSIOMAS 3TOT criocod 500,
noiydaet 502 oT mojp30BaTeNs JaHHbIE O OypOB3PBIBHBIX padoTax. JlaHHBIE O OypOB3PBIBHBIX
paboTrax MOryT BKJIIOYATh pa3Mepbl y4acTka OypOB3PBIBHBIX padOT, TEOJNIOTHIO y4YacTKa
OypOB3pBIBHBIX PabOT M THUIMBI HCIOJB3YEMbIX B3PbIBYATHIX BELIECTB H/MIIM HHBIE BXOIHBIE
naHHble (Hanpumep, naHHble 402, cnenmduyeckne s OypoB3pbIBHBIX padoT, nanHble 404 mo
OTpaHUYEHUIO OypPOB3PBIBHBIX padoT u manHbie 406 o0 mecronosioskeHuu Ha ¢ur. 4). Cucrema
pacueta macmopta OypoB3pbIBHBIX pador dopmupyer 504 HabOp MHAHHBIX HECKOJBKUX
BO3MOXKHBIX IOJICTAHOBOK JJIsI MACIopTa OypOB3pPBHIBHBIX PadOT M3 TMOJNYYEHHBIX JAHHBIX O
OypoB3pbIBHBIX padorax. Cucrema pacdera macmnopra OypOB3pbIBHBIX pabor momenupyer 506
OypoB3pbIBHBIE pPAa0OTBI )i HECKOJNBbKUX TMOACTAHOBOK Ui OMNpPENENEHHs] HECKOJbKHX
pe3ynbTaToB MonenupoBaHus. [ moBblmeHHS 3(PQPEKTUBHOCTH MOJEIHPOBAHUS MOTYT
BBINOJIHATH NAPAJUIETIBHO HA HECKOJIBKHX MAIINHAX, MPOLECCOpax, AApax WM MOTOKAX.

PesynbraTthl MOAEIMpPOBaHUS COXpanstoT 507, a Takke OLEHUBAKOT U cpaBHUBAOT 508.
Cucrema pacdera Moxer (HOPMHUpPOBATH IIaH OypOB3PBIBHBIX pabOT Ha OCHOBE pe3yJbTaTa
MOJIEJIMPOBAHMSI C CAMOM BBICOKOM OLIEHKOM U MPEACTaBiIATh 510 3TOT pe3yabTaT Noib30BaTEIO.
ITnan OypoB3pBIBHBIX pabOT UACHTHPHULUUPYET MECTONOJOXKEHUE B3PBIBHBIX CKBAaJKHH,
NOAJIeKAMX OYpPeHHI0, M THII M KOJWYECTBO B3PHIBYATOTO BEIIECTBA, MOJIEKAILIETO
UCTIOJIB30BAHHIO. B HEKOTOPBIX BapHaHTaX OCYINECTBJICHUS TUIAHBI OYPOB3PBIBHBIX pabOT MOTYT
OLIEHMBATHCSI HA OCHOBE OJTHOTO MJIM HECKOJIbKUX M3 CTOMMOCTH, YHCJIa SIPYCOB, YHCIa CKBAJKUH,
OTHOILIEHHS PACCTOSHUS MEXKY PSAAMU CKBAKHMH U JKECTKOCTH M OLIEHKU KOJIEOAHUT.

Qur. 6 wurocTpupyer mpumep crnocoda 600 dopmupoBaHuss HaOOpa HAaHHBIX
HECKOJIBKUX TIOICTAHOBOK M3 IAaHHBIX O OypoOB3pbIBHBIX paboTax (Hampumep, cM. ¢wur. S,
«@opmupyror 504 Habop naHHBIX»). Cucrema pacuera mnacmopra OypOB3pPBIBHBIX pPadoT,
BBITIOJHSIOAsE 3TOT crocod 600, maeHtnpunupyer 602 BO3MOXKHBIE MMOACTAHOBKUA AAHHBIX O
OypoB3pbiBHBIX padorax. Hampumep, cucrema pacuera macmopta OypOB3pBIBHBIX padoT s
UIEeHTH(QUKAIUKA BO3MOXKHBIX ITOAICTAHOBOK MOJKET HCIIONb30BaTh HMMEIOIIHNECS JAHAMETPHI
CKBAKMHBI, BBIOPAHHBIH MPOIYKT U YUCIO sipycoB. Cucrema pacuera macnopra OypOB3pBIBHBIX
padot moxer popmupoBath 604 3anuch ISl KAKAOW MOACTAHOBKUA U 00BeOUHATH 606 3amucu

TUISL KQXKJIOHM MOJICTAHOBKY C LENbI0 (POpMUpPOBaHUS HAO0Opa NaHHBIX.
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Hanpumep, nanHbple 0 OypOB3pBIBHBIX padoOTax MOTYT COAEpKaTh YKa3aHHE, YTO €CThb
MaKCHMYM TPH sIpyca, YTO €CTh JBa AMaMeTpa CKBaXXUH (Hanmpumep, 89 mm u 102 mMm), u 4TO
BBIOpaHHBIH MPOAYKT - 3T0 Dynomix 3amuteiii. B 3TOoM mnpumepe Habop mnacropra
OypOB3pBIBHBIX padoT Oyner cBedeH K HabOpy BCEX MOJICTAHOBOK JAHHBIX O OYypPOB3PBIBHBIX
pabotax. Hanpumep, npu OTCYTCTBUU MPOAYKTOB IO YMOTYAHUIO MOACTAHOBKH OyyT BKIFOYATh
creaympoluee.

[anamerp cKkBaXXHHBI=89 MM, MpoaykT=dynomix 3aJuThId, KOHQUTryparys CKBaXKUHbI=1 ]

[arameTp cKkBaXXMHBI=89 MM, MpoAyKT=dynomix 3aJHUThIi, KOHQUTYpaLKs CKBAKUHBI=2 |

[arameTp cKBaXXKHHBI=89 MM, MpoAyKkT=dynomix 3aJHUThIi, KOHQUTYpaLUs CKBAKUHBI=3 |

[nmamerp  ckBaxuHbI=102 MM, mnponykr=dynomix  3aJUThIi, KOH(UTYpaLHs
CKBaKUHBI=1 |

[nmamerp  ckBaxuHbI=102 MM, mnponykr=dynomix  3aJUThIi, KOH(UTYpaLHs
CKBaKHHBI=2 |

[nmamerp  ckBaxuHbBI=102 MM, mnponykr=dynomix  3aJuThIii, KOH(UTYpaLHs
CKBaKHHBI=3 |

OO1mee 4yuCIIO MOACTAHOBOK MOKHO PAacCUMTATh MO ypaBHEHUIO 18. B 5TOM KOHKpeTHOM
npumepe OyIeT MecTb BO3MOKHBIX MTOJICTAHOBOK.

Yucno  3a0ay=(6vi6pannsie  NPOOYKMbI+HPOOYKMbl N0 YMOJIYAHUIO) *|Ouamempol
CKBavICUNBL| * Makcumansroe yucio sApycos Y pasHenue 18

B HexoTOpBIX BapuaHTax OCYILECTBIEHHs MOACTAHOBKM MOTYT TaKXe BKJIIOUATh Pa3HbIE
IUIOTHOCTU B3pbIBUATBIX NMPOAYKTOB B CEIMEHTAx B3pBbIBHBIX CKBaxkUH. Hampumep, B3pbIBHBbIE
CKBRXMHbI MOTYT MMETb BapbUpPYIOLUN MpopuiIb TBEPAOCTH, U B MOACTAHOBKAX MOTYT
NPUMEHATb OJIHY OIpENEJICHHYI IUIOTHOCTb B3pPbIBYATHIX MPOAYKTOB B CETMEHTAaX B3PbIBHOM
CKBKUHBI C TOTOOHBIMHU 3HAYEHUSIMH TBEPIOCTH, BTOPYIO IMJIOTHOCTb B3PBIBUATHIX MPOAYKTOB B
CEerMEHTaxX B3PbIBHOM CKBaXXMHBI C JAPYTUM 3HAUYE€HUEM TBEPAOCTH, TPETbIO IUIOTHOCTD
B3pBIBUATHIX MPOAYKTOB B CETMEHTAaX B3PHIBHOW CKBAXKMHBI C €Ille OJHUM IPYTUM 3HAYCHHEM
TBEPAOCTH U T. 1.

@ur. 7 wunrocTpupyer npumep crnocoda 700 MomenupoBaHUS TMOICTAHOBOK Habopa
naHHbIX (Hampumep, cMm. ¢wur. S5, «Bemonasror 506 mopenuposanusy). Cucrema pacudera
nacrnopra OypoOB3pBIBHBIX paboT, BBIMONHsOMIAA 3TOT crnocod 700, dgopmupyer 702 neranu
ypOBH OypOB3PBIBHBIX pabOT. DTH HeTand BKIOYAIOT IUIOIAAb SYSHKH CETKH CKBaXKHH,
paccTosiHMe MEXOy psAJaMH CKBaXXUH U pacCTOsHUE MEXAy CKBaXkMHamMu B psangy. B
NPOMJUTIOCTPUPOBAHHOM BapHaHTe OCYILIECTBICHHS CUCTEMa pacyera macrnopra OypOB3pBIBHBIX
pabdor ¢dopmupyer 704 TakKe AETANM YPOBHS CKBAKMHBI JUJISI PACCTOSHUS MEXAY pPsaMu
CKBA)XMH U PaCCTOSIHHUS MEXKAY CKBAXKHHAMU B psiny. Cucrema pacueTa macnopra OypOB3pbIBHBIX
paboT MOkeT BBIMONHATH 706 MPOBEPKH MPABMIIBHOCTU IUIS ONpEAeNeHus, OyIeT U macrnopT
OypOB3PBIBHBIX pabOT OTBEYAThH LIEJIEBbIM KPUTEPHUSIM /ISl MPABWIBHBIX OYPOB3PBIBHBIX PadoOT.
3areM B 3TOM cHocO0€ MOTYT paccUUThIBaTh 708 XapakTePUCTUKU NMPABMIIBHBIX OYPOB3PBIBHBIX

pabort. bonee nogpobHas nHpOpMaLus 00 ITUX 3Tanax NPUBOIUTCS Ha CIEAYIOINX (PHUrypax.
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dur. 8A u 8B mmmoctpupyror crnocod 800 QopmupoBaHus neranei  ypOBHS
OypoB3pbIBHBIX paboT (Hampumep, cM. pur. 7 «@opmupyrot 702 neranu ypoBHs OypOB3PBIBHBIX
padot»). B cocobe 800 hopMupyIOT pemeHus: mo MOTeHIUAIbHOMY MACIOPTy OypOB3PBIBHBIX
paboT U3 MOJYYEeHHBIX BXOAHBIX AaHHBIX. CHcTeMma pacuera macnopra OypOB3pBIBHBIX padoT
MOXeT paccuuTbiBaTh 802 (YHTHI MacChl Ha 3a[€PKKy A KaKIAOW MOACTAHOBKHM U KaXXIOTO
ceiicMorpada mo AMaMeTpy, MPOAYKTY, YHCIY SPYCOB U UAEHTHU(HUIMPOBaTh 804 MOACTAHOBKH
10 CaMOMY HIJKHEMY ceiicMorpady 1 caMbIM CTPOTMM (PyHTAM MACChl Ha 3a/1€PXKKY.

Cucrema pacuera macropta OypOB3pBIBHBIX paboT paccuuThiBaeT 806 HavaJbHYIO
wiomaab s4eliku cetku ckBakuH (initial Pattfootage). 3To0 MOXHO nponenbiBaTh C
UCTIOJIb30BAaHUEM ypaBHEHUs 4 1 TaOmuubl 1 win ypaBHeHHs 5 W TaOaHUbl 2, KaK OMHCAHO CO
cceuikamu Ha ¢ur. 4. Cucrema pacdera macrnopra OypOB3pBIBHBIX padoT paccumThiBaeT 807
Ha4yaJIbHbIE PACCTOSTHHE MEXAY PSAaMU CKBOKUH M PACCTOSTHUE MEXKAY CKBRKUHAMH B PSAY IO
HA4YaJIbHOM TUTOIIA/IN SIUEHKHU CEeTKU CKBaKMH. HadampHOE paccTOosiHHE MEXKAY PsiilaMi CKBaKUH
MOYKHO PacCUMTaTh MO YPaBHEHHIO O M TabmuIe 3, a pacCTOSIHHE MEXIY CKBAXHHAMHU B DSy
MOYKHO OIPEIENIUTh 110 YPABHEHHIO 7, KAK OMHCAHO CO CChUIKAaMH Ha (ur. 4.

Cucrema pacyera mnacnopra OypoB3pbIBHbIX pador ompenenser 808, Oonbume s
Ha4yaJbHbIE PACCTOSIHUE MEXKIY PAJAMH CKBAKUH U PACCTOSHHE MEXIY CKBAXMHAMHU B PsAY,
4YeM JUIMHA WU LIMPUHA ydacTKa OypoB3phIBHbIX pador. Ecnu HavanmbHBIE PAcCTOSTHHE MEXKAY
psiaMu CKBOKMH U PACCTOSIHUE MEXIY CKBAKHMHAMU B psay Ooublle, 4eM AJMHA W IIHPUHA
ydacTka OypOB3pPBIBHBIX paboT, TO BO3MOXKHBIX PEIIEHUI HET, U Crocod Ha 3TOM 3aKaHYHBAIOT.
Ecnu HauanbHbIe pacCTOsHUE MEXAY PSAAaMU CKBAXHH U PACCTOSHUE MEXIy CKBAKHHAMH B

psiny He OoJbIIe, YeM JJIMHA U IIHPUHA Y4acTKa OypOB3PBIBHBIX paloT, TO CIOCOO MPOIOJIKAIOT

U paccYUTHIBAIOT 810 MUHUMANBHBIE PACCTOSHUE MEXKAY PANaMU CKBAKMH U PACCTOSIHUE MEXITY

HA4a/JIbHOE PACCTOAHHE MeKAY CKBAXKHHAMH B pALY
CKBa)XMHAMH B psaay, rae 1.4 MEHBILIEC, YEM pPaACCTOAHUE

MEXKOY psaaaMH CKBAXKHMH, a PaCcCTOAHUE MEKAY psadaMud CKBaXWH MCHBIIC, Y€M Ha4daJIbHOEC

pPacCTOsIHUE MEXY CKBA)KMHAMU B PsAY.

Cucrema pacuera macrnopra OypOB3pBIBHBIX Pa0OT MOXKET OKpyrisiTh 812 HavampHOE
paccTosiHue MEXIy psnamH CKBauH. Hampumep, cucrema pacdera macrnopTa OypOB3pPBIBHBIX
paboT MOXKET OKPYTJISITh Ha4ajJbHOE PACCTOSIHUE MEXKAY PSAOaMH CKBAKUH 10 1 3HaKa mocie
3arsaToi wim 1o 0,5, ecinu B pyTax.

Cucrema pacyera macrnopta OypOB3pBIBHBIX pa0dOT paccuuThiBaeT 814 HOBYHO IUIOIIANb
STYEUKH CETKH CKBAKHH. Hosas IUIOIIAAb STYEHKU CETKH CKBaXHUH
(new PatternFootage/new PattF)  paBnsiercst  cienyromemy: prioritized distance  *
non_prioritized distance. IlpuoputetHbim paccrostaueMm (prioritized distance) mosker ObITh
pacCTOsIHUE MEXOY psSAaMHd CKBAKHUH WM PACCTOSHUE MEXIy CKBOKMHAMH B DOy B
3aBHCHMOCTH OT TOTrO, YTO IIOJIb30BATeNb JKEJa€T MOJOTHATh Jy4lle: [JIHHY Y4acTKa
OypOB3pBIBHBIX pal0OT WM INUPUHY YydYacTka Oypo3pbiBHBIX pabor. Hampumep, ecnu

NPUOPUTETHBIM PACCTOSAHUEM SABJICTCA PACCTOAHUE MEXKAY pPsdaMu CKBAXWH, TO PACCTOSHHUEC
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MEXIY CKBa)KHHAMU B pany CTaHOBUTCS HENPUOPUTETHBIM paccTosIHUEM
(non_prioritized_distance).

Cucrema pacuera macriopta OypOB3pbIBHBIX paboT rposepsieT 816, HAXOIUTCS JIU HOBas
IUIOIIAJb SIYEHKHU CETKH CKBAXKUH B Ipefenax LeJeBOro IHana3oHa, MPUYeM YKa3aHHBIN
JMara3oH paBeH CleAyoleMy: Iomanb sueiiku cetku ckBaxuH (PattF), ymHoxennas Ha 0,9,
MmeHble, ueM new_PatternFootage < PattF * 1,1. Ecau HOBas muomanp siMEiHKH CETKH CKBa)KUH
HE HAXOAUTCS B IpEeAesiax LeJeBOro IHana3OHa, CUCTeMa pacuera NacrnopTra OypOB3pbIBHBIX
pabot mbiTaercs 822 HAWTU MPHOPUTETHOE PACCTOSHUE, KOTOPOE MOAXOMMT, KaK OMHUCAHO Ha
¢ur. 9. Eciau HOBas iomanb sSYEHKH CETKHM CKBAKHMH HE HAXOOUTCS B Tpeaeax LEeJIeBOro
IMana3oHa, CUCTeMa pacyera nacropra OypoB3pbIBHBIX pabor mposepsier 818, moaxomut ym
UJI€aIbHO TMPHOPHUTETHOE PACCTOsIHKME (HANpUMep, IJIMHA WU IMUPUHA Y4acTKa OypOB3PBIBHBIX
paboT paBHA MPUOPUTETHOMY PACCTOSIHUIO).

Ecnu npuoputeTHoe paccTosiHHE HeajbHO HE IMOIXOIUT, CUCTeMa pacuera nacropra
OypOB3pBIBHBIX paboT mbITaeTcs 822 HAWTH MPUOPUTETHOE PACCTOSIHUE, KOTOPOE TIOAXOIUT, KaK
ormmcaHo Ha ¢ur. 9. Ecnu npropuTeTHOE PacCTOSHHE WAEATBHO MOAXOIUT, CHCTEMa pacuera
nacropta OypoB3pbIBHBIX padoT nodasisieT 820 HOBBIE PACCTOSTHHE MEXKAY PSIAMU CKBAXKUH U
pacCTOsIHUE MEXKY CKBRKMHAMH B PANY K IIEPEUHIO OKOHYATENbHBIX pe3ysbTaToB (final results)
U 3aTeM IbITaeTcs HaiiTu 822 Apyrue NpuOpUTETHBIE PaCCTOSHUSA, KOTOpble MoaxonsaT. Cucrema
pacueta macropta OypoB3pbIBHBIX paboT coptupyer 824 mepeueHb NPUOIM3UTEITHHBIX
pe3ysbTaToB (approximate results) B mopsiike OT HAMIYYIISH O HAUXYAIIEH MOATOHKH.

Ha ¢ur. 8B cucrema pacuera nmacropra OypOB3pbIBHBIX pa0OT BBIMOJIHAET UTEPATUBHBIN
obxon 826 mo nepeyHr0 NMPUOIU3UTENBHBIX PE3YJIbTATOB M U3 TEKYLIEro pe3yJibTaTa BbIOUpPAET
npuoputeTHoe paccrosiHue. Cuctema pacdera mnacrmopra OypoB3phIBHBIX pabor Oeper u3
nepeyHs NMPHONU3NUTENBHBIX PE3yJIbTATOB KOH(PUIYPALUIO MOTEHLUAIBHBIX PACCTOSHUS MEXIY
psilaMu CKBQ)XMH M PAacCTOSHUS MeXIy ckBakuHamu B psny. Cucrema pacdera macrnopra
OypOB3pBbIBHBIX paboT Oeper u mpoBepsieT 830 MOTEHIMANBHOE PACCTOSHUE MEXKIY PsSAaMH
CKBAXXMH W TPHUOJM3UTEIBHOE pPACCTOSIHUE MEXKAY CKBAKMHAMH B psOy IO MpaBHIAM
kiaccudpukaun. Cucrema pacdera macrnopra OypOB3pBIBHBIX pabOT paccuuThiBaeT 832
MaKCHMaJIbHOE HEMPHOPUTETHOE paccTostHue (max_non_prioritized distance) u MUHHMaIbHOE
HeMpuopuTeTHOe paccrostaue (min_non prioritized distance) mo initial Pattfootage wu
potential prioritized distance (moteHImMansHOE MPUOPUTETHOE paccrosiHue). CucreMa pacuera
nacrnopra OypoOB3pBbIBHBIX pabOT MOKET pacCUMTBIBATH MAKCHUMAJIbHOE M MHUHHMAaJIbHOE
HENPUOPUTETHBIE PACCTOSIHUSA 10 ypaBHEHU:AM 19 u 20.

PaccrosiHne Mexay CKBaXXMHAMM B psAAY < pacCTOSHUE MEXAY pPsAAaMH CKBaXUH <
1,4*paccTosiHue MEXIy psiiaMu CKBaKUH Y paBHeHHE 19

PaccrosiHre Mexny psimaMu CKBOKHMH < PAacCTOSHUE MEXIY CKBOXHMHAMHU B psay < 1,4*
paccrostnue Y pasHenue 20

Cucrema pacuera nacropra OypOB3pBIBHBIX pa0oT aenaer mar 834 K HENMPHOPUTETHOMY
paccrosinuro Ha 0,1 (mnum 0,5, ecnu ucnonw3yrores ¢yter). [Tocne sToro mara cucrema pacuera

2

nacnopra OypoB3pbIBHBIX pabor mposepsier 836, BepHO Ju, uro potential non-
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prioritized distance < max_non_prioritized distance. Eciu moTeHHMambHOE HENPHUOPUTETHOE
paccrosinue (potential non-prioritized distance/potential non_prioritized distance) He MeHbIe
LIEJIEBOrO TIOPOTrOBOrO 3HAYEHMs, CUCTEMa pacuera macropra OypoB3pbhIBHBIX paboT BbIOMpaeT
828 u3 Tekyllero pesyJjbTara CleAyrliee MPUOPUTETHOE paccTosiHue. Ecim noreHuuaapHoe
HETMIPUOPUTETHOE PACCTOSIHME MEHbIE LENEeBOro IOPOroBOrO 3HAYEHUs], CUCTEMa pacyeTa
nacrnopta OypOB3pBIBHBIX pabOT paccuuThiBaeT 838 HOBYIO IJIOIIATb SYEHKH CETKH CKBAKUH,
paBHyto: prioritized distance * potential non_prioritized_distance. Cuctema pacdyera macropTa
OypOB3pBIBHBIX paboT nposepsieT 840, HAXOMUTCS JIU HOBAs TUIOLIAAb SYEHKN CETKH CKBa)KUH B
npenenax LEJeBOro AuanasoHa. Hampumep, 1eneBol Ouana3oH MOXKET OBITh CIIEOYIOLINM:
min_PattF < new PattF < max PattF. Ecnu HOBas ruiomans siuefiku CETKH CKBAJKUH HAXOIUTCS
B IpefeNax LEeJeBOro JMana3oHa, pe3yJbTaT HOBOHM IUIOLIanu sYeHKH CEeTKH CKBaXKHUH
no0aBnsoT 842 B OKOHYATENbHBIN MEpEeUeHb Pe3ysIbTaTOB. Ecii HOBast muiomanp YKy CeTKU
CKBRXMH HE HAXOAWTCS B LIEJICBOM JHAMa30HE, CHCTEMa pacyera macrnopra OypOB3PBIBHBIX
pabot nobapmnsier 844 mar K MOTEHIHUATBHOMY HEIIPHOPUTETHOMY PACCTOSTHHIO.

Cucrema pacuera macropra OypoOB3pBIBHBIX paboT mpoBepser 846, Bce Jn
NPUOPUTETHBIE paccTOsHUSL wucrpoboBaHbl. Ecim He Bce, cucTtemMa pacdera macropra
OypoB3pBIBHBIX paboT BeIOMpaer 828 W3 TEKyIUX pPe3yJbTATOB CIEAVIOIIEE MPHOPUTETHOE
paccrosinue. Ecnu ncnpoOoBaHbl BCe MPUOPUTETHBIE PACCTOSHUS, CHCTEMAa pacyera macropTa
OypOB3pBIBHBIX paboT coptupyer 848 OKOHUATENBbHBIN MEPEueHb PE3yJIbTATOB MO HAWIYUIIEH
NOATOHKE (HAampUMep, pe3yJbTaT € HAMMEHBbIIUM OCTaTKOM II€PBBIM), M IO MAacCHOpPTY
OypOB3pBIBHBIX PadOT BBIMOJNHSIOT CrOco0 (OPMHUPOBAHUS AeTaleld YPOBHS CKBaKUHBI, Kak
onucaHo Ha ¢wur. 10.

@ur. 9 wumoctpupyer cnocod 900, KOTOpBIH MOXKET HCIOIb30BaTh CUCTEMA pacyera
nacrnopta OypoB3pbIBHBIX paboT, 4TOOBI mombITaThesi 902 HAWTH MOAXOASIIEe MPUOPUTETHOE
paccrosiHMe Ha ydacTke OypOB3pbIBHBIX paboT. B sTOM crocobe cuctema pacuera macropTa
OypOB3pBIBHBIX pabOT MBITAETCS HAWTH ONTHUMAJIBHYK) TMOATOHKY Ui TMPHOPUTETHOTO
paccrosiHusi (HampuMmep, PacCTOSHUE MEXIy psOaMd CKBAKUH WM PACCTOSTHHE MEKAY
CKBAXMHAMU B psay). OnTumanbHas TMOATOHKA O3HAYaeT, YTO TIEPETNOJIHeHUe MU
HEJIOCTATOYHOE 3aTOJTHEHHUE SIBJIIETCS] MUHUMAIIBHBIM (T. €., YTO OCTaTOK MPHOIMKAETCS K HYJIHO
Wi paBeH Hym0). Hampumep, mnst yuacTka OypoOB3pbIBHBIX paboT mmpuHOH 50 M, ecnu
PacCTOsSIHUE MEXAY psSAaMH CKBaXUH COCTaBJSIET 5 METPOB, OCTaTKa HET, MOCKOJbKy 10
CKB&)XMH HAa PAcCTOSHUU 5 MeTpoB Apyr oT apyra 3anumaroT 50 m. Kak eme oauH npumep,
paccTosiHMEe MeEXAy psAdaMu CKBakuH 4,9 Merpa naer oCTaToK | MeTp HeIOCTaTOYHOIO
3anonHeHus 1 10 cksaxkun wnn 3,0 M nepenonHenus 1 11 ckBakuH.

Cucrema pacuera macrnopra OypOB3pBIBHEIX padOT MOXKET OKpyrJsATh 904 MUHIMAaIIbHOE
pacCTosIHUE MEKAY psiiaMu CKBaKUH U ¢opmupoBath 906 mar (Hanpumep, 0,1 nist metpos, 0,5
st pytos). OKpyriIeHHOE pacCTOsTHUE Mex Ay psaamu ckBakuH (rounded burden) perymupyrot
908 myrem nobaBiieHHs IIara K PacCTOSHUIO MEXOy psimamu CckBakuH. Cucrema pacyera
nacniopra OypoB3pbIBHBIX paboT mposepsier 910, HAXOAWTCS JIU OKPYIJICHHOE PACCTOSIHHUE

MCXOY psaAdaMu CKBAKUH B IIPEACIaX LEJICBOro AuUalla3OHa, B YaCTHOCTH, OoJbIlle JTM OHO
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MHUHMMQJIbHOTO PACCTOSHHMSI MEXIy psaaMu CKkBakuH (min _burden) w MeHblne JM OHO
MaKCHUMAaJIbHOTO PACCTOSIHUS MEXAY PsAaMH CKBaKUH. Eciu OKpYyIJI€HHOE pacCTOsIHHE MEXITY
psiiamMu CKBa)XXMH HE HaXOAMTCS B Mpeesax YKa3aHHOIO JUala3oHa, CUCTeMa pacuera nacrnopra
OypoB3pBIBHBIX paboT Bo3Bpamaercs Ha ¢Gur. 8A, yTOOBI MOMBITATHCA HANTH MOAXOASINEE
NPUOPUTETHOE paccTosiHue. Eciu OKpyrieHHOe pacCTOSIHUE MEXKAY PsIAaMU CKBa)KUH HaXOUTCS
B IpeAesiax YKa3aHHOIO JHana3oHa, CHCTeMa pacdera macrnopra OypoB3pbIBHBIX padoT
omnpenensier 912 oCTaTOK IIMHBI IUIAaHA Y4YacTKa, MCMONb3Yys PACCTOSHHUE MEXKAY pPIAaMU
ckBakuH. Hampumep, s y4actka OypoB3pbIBHBIX padoT ¢ mupuHON S0 M M ¢ pacCTOSHUEM
MEXY psAAaMU CKBAXKMH 5 M OCTaTKa HET, NOCKOJIbKY 10 CKBaXKMH YMHOXKUTb Ha 5 M PaBHSAETCS
50 M. B apyrom npumepe, rae pacCTOsIHUE MEXIY pslaMHu CKBaAXUH 4,9 M, a IIMpUHA y4acTKa
OypoOB3pBIBHBIX paboT ocraercst paBHOW 50 M, €CThb OCTATOK 1 M HEAOCTATOYHOIO 3ATOJTHEHHUSI
s 10 ckBaxkuH win 3,9 M niepenonHenust uist 11 ckpaskuH. Cucrema nobasmsier 914 octatok u
PACCTOSIHUE MEXIY PsiIaMU CKB)KHMH B TIEpeUeHb NPUOIM3UTEIbHBIX PE3YJIBTATOB.

@ur. 10 nmroctpupyer cnocod 1000 popmupoBanust neraneil ypoBHS CKBa)KUHBI JJIS
JAHHBIX PACCTOSHUS MEXAY psAAaMu CKBOXKUH U PACCTOSHUS MEXKAY CKBaKMHAMHU B psIy
(HarpuMmep, KOoHQUrypauus spycos, mepeOyp, BepxHss 3a00lKa, MPOMEXKyTOUHas 3a00WKa |
JUTMHA KOJIOHKH B3PBIBYATOTO BEINECTBA). J[JIMHA KOJIOHKH B3pPbIBYATOrO BEIIECTBA - 3TO JJIMHA
4acTU B3PbIBHOM CKBAXXMHBI, 3allOJIHEHHOW B3pbIBYaThIM BemiecTBoM. (Cucrema pacuera
nacropta OypOB3pBIBHBIX padoT, ucnonb3yorasi crocod 1000, BBIMONHAET UTEPATUBHBIN 00X0A
1002 mO NOTEeHUMANBHBIM PACCTOSHHUAM MEXAY pPsAaMU CKBAXWH U PACCTOSAHUSIM MEXKAY
CKBAJKMHAMU B psAAy U NPOBEpsieT NPUOPUTETHBbIE PACCTOSHUS, HENPUOPUTETHOE PACCTOSIHUE,
IUIOINA/b STYEHKU CeTKH CKBaXXHMH M ocTaToK. CHcrema pacdera rnacnopra OypoB3pbhIBHBIX pabOT
onpenensier 1004, Bce 1 NOTEHUUANbHbBIE PACCTOSHUSA MEXKAY PAJAMU CKBAKUH U PACCTOSHUS
MEXIy CKBRXMHAMHU B PsIy HCIONb30BaHbl. CHCTeMa pacuera macnopra OypoB3pbIBHBIX padoT
BeiOMpaer 1006 w3 mepevHs NOTEHLHMAJIbHbIX PACCTOSHUNA MEXIy psAOaMH CKBRXHUH H
pacCTOsTHUI MeXy CKBOKMHAMU B psANy cleayroinyro no3unuio. Cucrema nposepsier 1008, uto
paccTosiHie MEXIy pslaMU CKBAXXHH U PACCTOSTHUE MEXIY CKBaKMHAMHU B PSAY HE CIHUIIKOM
BEJIMKH JUII yYacTKa OypOB3PBIBHBIX pPa0OT W PACCUMUTHIBAET MJIUHY KOJOHKH B3PBIBYATO
BEIIECTBA, Nepedyp, U BEPXHIOK 3a00MKY, U MPOMEKYTOUHYIO 3a00HKY.

Cucrema pacdera macmoprta OypOB3pBIBHBIX paboT Moxer crpoutb 1010 spycel u
paccUMTHIBaTh MacCy B3pbIBYATOro BemecTBa. CucreMa pacuera macmnopra OypOB3pPBIBHBIX
pador moker crpouth 1010 sipychl Ha OCHOBE CIEAYIOLIMX KpuUTepueB. BepxHuil u
NPOMEXKYTOUYHBIN SPYyChl OYAYT UMETh OMHAKOBBIC KOJOHKU B3PHIBUATOrO BEIIECTBA U MACChI
B3pBIBUATOrO BellecTBO. IIpOMeKyTOUHBIN ApyC M HUXKHUM SpyC MOTYT UMEThb OANHAKOBYIO
BBICOTY (BBICOTAa HUKHETO sIpyca He BKtouaeT nepedyp). Hwkuuil sipyc us-3a nepedypa MoOxeT
UMETh OTJIMYAIOLIYEOCS MAacCy B3pBIBYATOrO BelnecTBa. BepxHuii spyc Oyzer HMeTh
OTJIMYAIOINYIOCS] BBICOTY M3-32 BEpXHEU 3a00MKH.

@ur. 11 wmmoctpupyer cnocod 1100 mpoBepkn NPaBMIIBHOCTH pa3padOTaHHOTO
nacnopra OypoB3pbIBHBIX pador. Cucrema pacdyera mnacnopra OypoOB3pBIBHBIX —padoT,

ucnons3yromas crnocod 1100, mMoxeT BBIMONHATH PsiA NPOBEPOK MNpaBHIIbHOCTH. Hampumep,
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CHCTeMa pacyera macnopra OypOB3pBIBHBIX Pa0OT MOKET BBIMOJHATH MPOBEPKY JHEPTUU H
MaccChl, MPOBEPKY HHEPTUU Ha €OUHULY OO0beMa U MPOBEPKY OTHOIUCHUS PACCTOSHUS MEXKIY
psiIaMU CKBaYKUH U JKECTKOCTH.

JInsi mpOBEpPKH PHEPTHMM M MAacChl CHUCTEMa pacuera nacrnopta OypOB3pbIBHBIX paboOT
nposepsier 1104, sBnseTcss N Macca B3pbIBYATOrO BELIECTBA Ul spPyca MEHbINEH, YeM
key seismograph.mass pounds per delay (macca B ¢QyHTax Ha 3aIepKKy KIHYEBOro
ceiicMorpada), u siBisieTcst M min_energy per _mass_check per deck (mpoBepka MUHMMAaIbHOMN
SHEPrvy Ha €AMHHMIY MAacChl Ha sipyc) MeHbliel, yeM deck energy (sHeprus sipyca), a SHEprus
spyca MeHbIel, 4eM max_energy per mass check per deck (mpoBepka MakCUMaJIbHOM
SHEPTruH Ha €QMHHIY MacChl Ha sipyc). Pacuer sHepruu spyca MOKET BBITJISAETb CIEAYIOIIUM

obpazom:
JHeprua apyca

Macca B3pbIBYATOro BelwecTBa X 2HEepPrya Ha e JHHHUIY MacChbl

- paccTOSHHUE MEX/y PAJaMH CKBAXKHMH X PAcCTOSHHUE MexYy CKBAaXKHHAMHM B pAJly X BbICOTasipyca X NJAOTHOCTb FOpHOl‘;[ nopojb

. YpaBHeHue 21

IIpoBepky »HEpruM Ha E€AWHUIy OOBEMa MOTYT HCIIOJNB30BaTh Il mposepku 1106,
SIBJIIETCS. JTU Min_energy per volume (MUHUMAaJIbHAS SHEPTHUsl HA €NUHULY 0O0beMa) MEHbBIIEH,
gyem deck energy, koropas, B CBOI oOd4epenb, MeHbLIeH, ueM Max energy per volume
(MakcUMaJbHasl SHEPTHs HAa €UHULYY 00beMa).

Ecnu sHeprus Ha enuHUIly o0BeMa HAXOAMWTCS B MpeesaX MacrnopTa OypOB3pPHIBHBIX
pabot, To 3TO0 pemenue nodaBwsOT 1108 B mepeueHp moTeHIMANbHBIX pemeHuid. Cucrema
pacueTa macropta OypoB3pbIBHBIX paboT paccuntbiBaeT 1110 oTHOIIEHHE PACCTOSHUS MEXKIY
psilaMu CKBaXKMH U JKECTKOCTH [JII BCEX SIPYCOB M BO3BpAINAET pE3yJbTaT C XYAIIUM
OTHOLIEHUEM pACCTOSHHUS MEXAY psAAaMM CKBAKUH M JKECTKOCTH CKBaKuHBI. [IpoBepky
OTHOLIEHMs PACCTOSHUSI MEXIY pAJaMH CKBAKWUH M JKECTKOCTH MOTYT HCIIONb30BaTh I
ompenenenust 1112, sBnsercst nu burden_stiffness rating (OTHOLIEHHME PACCTOSHUS MEXKIY

psilaM¥ CKBJKUH U )KECTKOCTH) OOJIBIINM UeM 2.
@ur. 12 mwumroctpupyer crocod 1200 pacuera KOHKPETHBIX XaPaKTEPUCTHK MPABHIIBHOTO

nacnopta OypoB3pbIBHBIX padot. 1o crocody 1200 mpoBepsitOT MPaBHIBHOCTD Pa3padOTaHHOTO
nacnopra OypoB3pbiBHBIX pabor. CucremMa pacuera mnacmopra OypOB3pBIBHBIX —padoT

paccunteiBaer 1202 ocHOBHOe kojeOaHHMe. B HEKOTOPHIX BapHaHTaX OCYIIECTBIICHHUS

/Macca BapeIBYATOrO BellecTBa
paccToAHMe ceHcMorpada

KoneGaHue = KOH(pAHHMEHT * * 3Heprus sipyca * ( ), rme «a»

BCEIIa MOXET OBITh TOJIOKUTENbHBIM (Hampumep, a=1,6). Cucrema pacyera mnacrnopra
OypOB3PBIBHBIX pabOT MOXKET paccuuThiBaTh 1204 4UCIO CKBaXKUH, paccuuThiBaTh 1200 oOmmii
BEC B3PBIBUATOrO BELIECTBA, PACCUUTHIBATHL OOIIMH BEC MarTepualia, PacCUUTHIBATH OOBEM
marepuaia, paccuuTbeiBaTh 1208 oObeM oTOWMTON TOpHOW mOpOABI, paccuuThiBaTh 1210
yIENbHBIM pPacxoi B3PBIBYATOIO BELIECTBA, pacCUUThIBaTh 1212 o0myro anuHy OypeHws,

paccuuteiBath 1214 06pem 3a00¥ku 1 Bo3Bpawiarh 1216 pe3yabTarhl.
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@ur. 13 wumoctpupyer rpaduk 1300 pesynbraToB TUIaHa OYpPOB3PBIBHBIX padoT,
KOTOpble OLIEHeHbl Ha OCHOBe KonebaHus, ¢ KpuBoii 1302, momorHaHHOW KoeOaHUEM.
ITokasanbl nyumne ouenku 1306, 1312 u xopommue ouenku 1308, 1310 u 1314. B HexoTopbIx
BApUAHTAaX OCYIIECTBJICHUS BBIOUpAETCS HE CaMbli BBICOKMH pe3yJNbTaT, a BbIOMpaercs
pesynbrar B Touke 80% 1304 nambosbumiero kosnebanus. UToObl AOCTHYL 3TOrO, CHUCTEMA
pacueta macropra OypOB3pBIBHBIX paOOT IOATOHSET pe3yJbTaTbl B YacTH KojeOaHus B
COOTBETCTBHH C TOJIMHOMOM, 1oA0OHbIM rpaduky 1300. 3aTem, mocyie NOATOHKH Pe3yJIbTaTOB B
COOTBETCTBUM C MOJUHOMOM OLICHKH OTKJIQABIBAKOT HA OCH Y. JIIsl OLIEHKM pe3ysbTaToB IUIaHA
OypOB3pBIBHBIX PadOT CHCTEMa pacdeTa nacropta OypoB3pPBIBHBIX PadOT MOXKET MPOU3BOAUTH
OLIEHKY HAa OCHOBE OJIHOTO W3 CJIENYIOIIUX CHoco0oB: 1) HauMeHblnee YHUCIO SIPYCOB, 2)
HAMMEHBIIIee YHUCIIO CKBAXKHH, 3) OTHOLICHHE PACCTOSHUS MEXKAY PAJAMH CKBAKUH U )KECTKOCTH
win 4) onenka konedaHus. B mepBbIX Tpex crocodax pe3ysbTaThl COPTUPYIOT B COOTBETCTBUH C
BBIOPAHHBIMU KPUTEPUSIMHU.

@ur. 14 wimoctpupyer cnocod 1400 penakTUpOBaHHS PACCTOSHHUS MEXAY PsAaMu
CKB2JKUH M PAcCTOSHUS MEXJYy CKBaXMHaMM B psily. B HEKOTOpbIX BapuaHTax OCYILECTBIEHMUS
NOJIB30BATENb MOJKET HCIIONB30BaTh 3TOT CHOCOO U PENaKTUPOBAHMS PACCTOSHUS MEXKIY
psilaMU CKBa)KUH U PAaCCTOSIHUSL MEXIY CKBaXKMHaMM B psay. llonp3oBaTesnb MOXKET BBOAUTH
JKEJaTeJIbHbIE PACCTOSHUE MEXIY PSAAaMH CKBRKMH W/WUJIN PACCTOSHUE MEXKAY CKBAKUHAMH B
psny.

Hanpumep, stor cnocod 1400 Morytr mMcnosib3oBaTh AJISI PEAAKTUPOBAHUSI PACCTOSTHHS
MEKAY PANaMH CKBaKUH M PACCTOSIHUS MEXKAY CKBAXXHHAMU B PSY, ONPENETIEHHBIX CIIOCO0aMHy,
ornucaHHbIMH Ha (ur. 8A-9. IIocKOJbKY pacCTOSIHUE MEXAY PAAaMH CKBAKHUH U PACCTOSHUE
MEXIy CKBOKHHAMH B PSAY PACCUUTHIBAIOT KaK 3Tan (HOPMUPOBAHUS MACIOPTa OyPOB3PBIBHBIX
paboT, peryiIupoBKa 3TUX MapamMeTpOB MOXKET MOTPe0OBaTh YACTUUHOIO BBINOJHEHHs CIocoda
dopmupoBanusi macnopra OypOB3pbIBHBIX pabor (Hampumep, cnocodom Ha ¢ur. 7 MOryT
¢dopmupoars 704 neranu ypoBHs CKBa)KUHBI JUJIsl JAHHBIX PACCTOSIHHS MEXIY PSAaMH CKBaKUH
U pacCTOSHUSA MEXIy CKBAXHHAMHM B psIy, BBINIONHATH 706 MpOBEpKH MPaBUIBHOCTH
(HampuMep, MPOBEPKY SHEPTUH, MPOBEPKY OTHOLICHUS! PACCTOSHUS MEXKAY PSAOaMHU CKBOKHUH U
JKECTKOCTH U TPOBEPKY KoyiebaHusl) M paccuuThiBaTh 708 XapakTePUCTUKHU MPABUIBHBIX
OypOB3pBIBHBIX paboT (HAmpUMep, BEeC B3PHIBYATOrO BEIIECTBA, BEC Marepualia, o0BeM
MaTepuaa, YMCiI0 CKBAKHUH, KPYITHOCTh TPOOJICHHS)).

Cucrema, wucnone3yromas 3ToT crnocod 1400, mposepsier 1402, OnokupoBaHa Jin
IUIOLIA/Ib SIYEHKH CETKU CKBaKHUH. BIOKMpOBaHHAas IUIOLIAb AUEHKN CeTKU CKBa)KUH YKa3bIBaET,
YTO MOCJE€ PEAAKTUPOBAHUS PACCTOSHUSA MEXIAY pPsAaAMU CKBAXKUH WM PACCTOSHUS MEXIY
CKB&KMHAMH B Dsily IUIOINAAbL SYEHKU CETKU CKBaXKUH AOJDKHA OCTaThcsl HenmsMeHHoH. Eciu
IUIOMIAb STYCHKH CETKU CKBAXKUH OJIOKMPOBAaHA, cuctemMa mojy4daer 1412 BXOXHOW CHUTHAJ,
YKa3bpIBAOINN JTHOO PpacCTOSTHHE MEXKAY PsSfAaMU  CKBAKWH, JHOO PpACCTOSIHHE MEXAY
CKBA)XMHaMu B psay. Ecnu BBOAWTCS paccTOsHHME MEXAY CKBaAKMHAMU B psAy, CUCTEMa
paccuntbiBaeT 1414 paccrosHMEe MEXAy psiAaMU CKBaXXMH HA OCHOBE PACCTOSHHUA MEXIY

CKBA’)KMHAaMU B psaay. Ecmu BBOOUTCA PACCTOAHUEC MECKAY pAdaMUd CKBAaXHWH, CHUCTEMaA
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paccuntbiBaeT 1416 paccrosiHue MeXAy CKBaXXMHAMHU B Psly Ha OCHOBE PAaCCTOSHUS MEXIY
psimamu ckBakuH. Ecnu muiommmane siuefKky CETKM CKBAXKMH He OJIOKMPOBAHA, CUCTEMA IOJTy4aeT
1404 BXOOHONM CHUIHAJ, YKa3bIBAKOLIMNU PACCTOSIHUE MEXAY PsAaMy CKBAXXUH U PaCCTOSIHUE
MEXy CKBaXXKMHAMU B psily U Bbiaaer 1406 miomanp sTYeMKU CETKU CKBAXKUH.

Cucrema MOXKET AONOJHUTENBHO BBINOJHATH 1408 mpoBepky IUIoaau sYEHKH CETKU
ckBakuH. Hanpumep, cucremMa MOXKET TOMOJHUTENBHO NMPOBEPATH, UYTO IJIOLIAAb SYEHKU CETKH
CKBKUH OOJIbIIIE MJIM PaBHA NE€PBOHAYAIBHON IJIOMAAN SYEHKU CETKU CKBAXKMH U MEHbLIE WIN
pasHa 110% nepBoHa4YaNbHOMN IIOINAAN STUEHKU CeTKU CKBaKHH.

Cucrema MOXXET IOTOJIHUTENBHO BBINOJHATH 1410 mpoBepky Kod(pUIUMEHTa CETKU
ckBaxnH. Hanpumep, cucrema MOXKET NPOBEPATH, YTO PACCTOSHUE MEXKIAY CKBAXKUHAMH B ALY
Oosblle WM PaBHO TPOM3BENEHHIO 1,5 M Juamerpa CKBKHUHBL, U YTO PACCTOSHUE MEXIY
CKBA)XMHAMHU B psALy MEHbIIE WM PABHO NPOU3BEAECHUIO 1,5 M paccTosiHusA MEeXAy psiaMu
CKBa)XVH.

IIpumepsl 1 BapuaHTBl OCYLIECTBJICHUS, PACKPBITbIE B HACTOSINEM ONUCAHUHU, AOJLKHBI
UHTEPNPETUPOBATLCA KAK YUCTO WIIOCTPATUBHBIE W NPUMEPHBIC, 4 HE KaK OrPaHUYECHHE
o0beMa HACTOSAIMIEro M300peTeHust KakuMm-Tnbo obpazom. Crnenmanucram B JaHHOH 0OjacTw
TEXHUKU U M3BJIEKAIOLINM BBITOy M3 HACTOALIETO M300peTeHus: OyaeT MOHSITHO, YTO B JAETAIH
BBIIICONUCAHHBIX BAapUAHTOB OCYINECTBJIEHHUs MOTYT BHOCHUTBCSI WM3MEHEHHs B IIpenaenax

OCHOBHBIX IMPUHIHUIIOB HACTOSALECTO I/1306peTeHI/I$I, HU3JIOKCHHBIX B HACTOAIICM OIIMCAHUH.
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®OPMYJIA U3OBPETEHUA,

1. Ciocob dhopmupoBanwms miaHa OypOB3PBIBHBIX PadOT, BKITFOYAROIIUN:

NOJIyYeHUEe TeOJIOTHYECKHX CBOWCTB ydacTka OypOB3pBIBHBIX pabOT W3 OMHOTO WM
0oJiee HICTOUHHKOB;

UIEHTU(PUKALNIO KJIACCU(UKAIMHA TOPHOW TOPOABI, KOTOpPbIE KOPPEIHPYIOT C
re0JIOTMYECKUMH CBOWCTBAMH yUacTKa OYpOB3PBIBHBIX padorT;

dbopmupoBarne Monenu yuacTka OypoB3phIBHBIX padorT;

OIpeieSieHHe CETKH B3PBIBHBIX CKBAJKMH HA OCHOBAHWH KJIACCU(UKALMI TOPHOM TOPOIBI
ydacTka OypOB3pBIBHBIX padoT; U

OIpeieSieHHe B3PbIBYATOTO BEINECTBA AJISl KAKIOW M3 B3PbIBHBIX CKBAKUH HA OCHOBAHHMHU
re0JIOTUYECKUX CBOMCTB.

2. Cnocob o m. 1, OTIUYAIOIIUIACS TeM, YTO MeOJIOTHYECKUe CBOWCTBA MOJYYAOT U3 1O
MEHbIIEH Mepe OJHOTrO U3 CEHCMUYECKHX MaHHBIX, JAHHBIX OypeHwHs, 0OJOMKOB BBIOYpPEHHOM
MIOPOJIbI WJIH KOJIOHKH IPYHTA.

3. Cnocob mo m. 1 wiu m 2, OTNIMYAIOLIWICA TEM, YTO 3Tall ONPEAETCHUs CETKU
B3PBIBHBIX CKBA)KMH BKJIFOUAET OMpEAeIeHHe PACCTOSHUS MEKAY PSAAMHU B3PBIBHBIX CKBAKUH M
PACCTOSIHUS MEXKy B3PHIBHBIMHU CKBRKUHAMU B PSIIY.

4. Cnocob mo mrobomMy u3 mm. 1-3, OTIMYArOIMUNACS TeM, YTO 3Tall ONpPEAeNIeHHs CETKU
B3pBIBHBIX CKBQXMH BKJIIOYAET OIpeJeSieHne JaeTajeil OypoBOH CKBaKHHBI JJIsI KaKAOMH
B3PBIBHON CKBAKHUHBIL.

5. Cnoco6 no mobomy u3 mm. 1-4, OTIUYArOUIUIICS TeM, YTO 3TaIl ONpEeNeNIeHNus] CeTKU
B3PBIBHBIX ~CKBRXHMH BKJIIOYAECT ONpENENIeHHe 4YHCIa CKBXKHUH, HEOOXOIUMOro s
yIOBJIETBOPEHUSI OTPAHUYEHUIO OYPOB3PbIBHBIX padoT.

6. Cnocob6 mo mobomy u3 mm. 1-5, oTnHuArOIUiiCs TeM, YTO STal ONpeNesICHUS
B3PBIBUATOTO BELIECTBA JJISI KAKIOH M3 B3PbIBHBIX CKBAKUH BKJIIOYAET ONpPEAETICHUE YACIBHOTO
pacxora B3PbIBYATOTO BEIIECTBA.

7. Cnoco® mo mobomy wu3 mm. 1-6, OTIMYAIOIIUIICS TEM, YTO 3Tall ONpeneseHUs
B3pBIBYATOrO BELIECTBA JJISI KAKIOH M3 B3PBIBHBIX CKBAXKMH BKJIIOYAET OINpEeIe/ieHHE Beca
B3pbIBYATOrO BEIIECTBA.

8. Criocob mo mobdomy u3 . 1-7, OTIMYAIOIIUIACS TeM, YTO JOMOJHUTENBHO BKJIFOYAET
ONMTHMMU3ALMIO CETKH B3PbIBHBIX CKBaKUH HA OCHOBAHHH I'€0JIOTHYECKUX CBOWCTB.

9. Criocob mo 1. 8, OTIMYAKOLIMIACS TeM, YTO ONTUMMU3ALMs BKJIOYAaeT (HOpMHUPOBAHKE
HaOOpa [aHHBIX, COMEPIKALIEro HECKOJbKO MOJCTAHOBOK W MOJAEIMPOBAHUE HECKOJIbKUX
MOAICTAHOBOK.

10. Crocob mo m. 8, OTIMYAIOLIMICS TEM, YTO ONTUMM3ALMsS BKIFOYAET HU3MEHEHHE
TUIOTHOCTH 3MYJIbCHOHHBIX B3PbIBYATHIX BELIECTB B MPEAEIax MOJCTAHOBOK I MOAEIUPOBAHHS
C LIeJIbIO OTpeesIeHHUs] ONTUMATIBHOTO MPO(UIISl SHEPTUH AJISt KAJKIOH B3PHIBHON CKBaYKHHBL.

11. Cnocod mo mobomy u3 mm. 1-10, OTIMYArOIIWICS TeM, YTO IOMOJHHUTEBHO
BKJIIOYAET HAJIO)KEHHE CETKU B3PBIBHBIX CKBAJKUH Ha MOZEJIb y4acTKa OypOB3PBIBHBIX PadoOT.

12. Criocob ¢popmupoBanust miaHa OypOB3PBIBHBIX paOOT, BKITFOYAFOIIIHIA:
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NOJIyY€HHE TEOJIOTUYECKHX CBOICTB ydacTka OypOB3pBHIBHBIX paboOT W3 OOHOTO WU
0oJiee UCTOUYHUKOB,

CErMEHTALMI0 Y4acTKa OypOB3pBIBHBIX pab0OT Ha OCHOBAHUH I'€OJIOTHUECKUX CBOMCTB,;

(dopMHupOBaHNE MOAENTH yuacTKa OypOB3PBIBHBIX padoT;

OTIpeJIeNIeHNe CETKU B3PBIBHBIX CKBAXKMH Ha OCHOBAHUU KJIACCU(UKALIUN TOPHON MOPOJIBI
y4yacTka OypOB3pBIBHBIX padoT; U

OTpeJieNIeHNe B3pPbIBYATOrO BELIECTBA JJIsl KaXKAOH U3 B3PBIBHBIX CKBAXKMH HA OCHOBAHUU
CEerMEeHTAI[MH y4acTka OypOB3PBIBHBIX PaboOT.

13. Criocob mo m. 12, OTiaMYarmuics TeM, YTO T'e0JOrHYeCKHe CBOWCTBA MOJYYarT U3
10 MEHbIIEH Mepe OTHOTO U3 CEHCMHYECKIX JaHHBIX, TAaHHBIX OypeHusi, 00JIOMKOB BbIOYPEHHON
MOPOZBI WK KOJIOHKH IPYHTA.

14. Cnoco® mo m. 12 wmu n. 13, OTIMYArOIIMHCS TeM, YTO 3Tall ONPENeNeHUs] CETKU
B3PBIBHBIX CKBaKUH BKJIFOUAET ONPENEICHNUE PACCTOSIHUA MEKAY PSIaMHU B3PbIBHBIX CKBAKUH U
PACCTOSIHUSL MEKAY B3PBIBHBIMU CKBRKHHAMH B PSINTY.

15. Cnoco6 no mobomy u3 mmt. 12-14, oTiM9aromuicst TeM, YTO 3TaIl ONPENEIeHUs] CETKU
B3PBIBHBIX CKBa)KMH BKIIFOYAET IO MEHbIIEH Mepe OJHO W3 OmpereNieHus aeraneld OypoBoi
CKBAKMHBI JUUISI K&KAOH B3PBIBHOW CKBAYKHHBI FJTH ONPEAEIICHHSI YMCIa CKBAKUH, HEOOXOIMMOro
IUIS1 YAOBJIETBOPEHHUS OTPAaHUYEHUIO OypPOB3PBHIBHBIX PadoT.

16. Cnoco6 mo mobomy u3 mm. 12-15, oTiauvaromuiicss Te€M, YTO 3Tal ONpeneseHHs
B3PBIBYATOrO BEIIECTBA JUIA KAXKIOW M3 B3PHIBHBIX CKBAKUH BKIIOYAET 10 MEHbINEH Mepe OHO
U3 ONpeAeNieHus YAEJNbHOIO pacxoAa B3PBIBYATOTO BEINECTBA WM OIpPENENIEHUs] Beca
B3PBIBYATOr'O BELIECTBA.

17. Cnoco6 mo nmwobomy wu3 mm. 12-16, OTIHYAKOLIMICS TEM, YTO IOTOJHUTENBHO
BKJIFOYAET ONTHMU3ALIMIO CETKU B3PBIBHBIX CKBAXKMH HA OCHOBAHUM I'€0JIOTHYECKUX CBOMCTB.

18. Cnocob mo n. 17, oTIMHaIuiics TeM, YTO ONTUMH3aLUs BKIIOYaeT GopMupoBaHue
HaOopa MJaHHBIX, COAEPIKALIEr0 HECKOJbKO TMOICTAHOBOK W MOJIEIUPOBAHHE HECKOIBKUX
MIOJICTAHOBOK.

19. Croco® mo m. 17, OTIMYAOLIUHCA TEM, YTO ONTHUMH3ALMs BKJIIOYAET HU3MEHEHHE
IUIOTHOCTH 3MYJIbCHUOHHBIX B3PBIBYATHIX BEIIECTB B MPEesiaX MOJCTAHOBOK JIJIsl MOJIEJIUPOBAHUS
C LIEJIBI0 ONPEENICHHsI ONTUMAIBHOTO MPOMIIS SJHEPTUH ISl KAKAOH B3PBIBHOW CKBAKHHBI.

20. Cnmocob mo jrobomy w3 mm. 12-19, oTnUYarOmMuiics TeM, YTO OMOJHHUTEIbHO
BKJIFOYAET HAJIOXKEHNE CETKH B3PhIBHBIX CKBAXKHH Ha MOJIENb Y4acTKa OyPOB3PBIBHBIX PadoOT.
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