MGBECTHUSY
TOMCKOTO OPJIEHA OKTSIBPbCKOM PEBOJIIOLIMU
W OPJEHA TPYJIOBOI o KPACHOIO 3HAMEHH
TIONMUTEXHUYECKOTO HHCTUTYTA umenu C. M. KHPOBA

Tom 201 - N 1972

O TPAHMLAX PALLMOHAJIBHOTO MPHUMEHEHHS JIMHEHHbIX:
| M CETEBBIX TPA®UKOB, P MPOU3BOACTBE
FEOJIOTHYECKHX PABOT

. U. CTEITAHOB

([Ipencrasiena payuHbiM CeMHHApOM Kadedp NOAHTIKOHOMHM, 3KOHOMHKH
NPOMHILIEHHOSTH B OpraHH3alHH NPeANPHATHI)

B nacrosmee BpeMsl ¢ LEJAbIO NOBLILEHHA NMPOU3BOJIHUTENBHOCTH yIpaB-
JeHYeCKOro TPYAa, a TakKXKe N0 CO3JaHHIO YCJAOBHH JUISI PUTMUYHON - paboThH
HCIOJHHTeNed Ha pabouyux MecTaX, TPAHCHOPTHHX CPEACTB, OCHOBHBIX (BOH-
AOB M T. I. H3bICKHBAIOTCS 3((EKTHBHbIE METO/b IJIAHHDOBAHHA M YNpas-
AeHusi. OJMHM K3 HanpapjeHHH COBEDUIEHCTBOBAHHS TIJIAHHDOBAHUS WU
VIpaBJ/ieHus 9BJAI0TCA rpaduyecKHe MeTOoAbI.

L[o HeZaBHEro BpPeMeHH IIHPDOKHM PACIpOCTpaHEHHEM nonbaosanﬁcu'
JuieHHble (JMeHTOYHBlE) rpaduku. B mocienuee necsiTHICTHE BMECTO .Ji-
HeMHBbIX CTaJH NPUMEHATb rpadHKH CETEeBOro MJIAHHPOBAHUS U yNpaBJeHHs
uan ceteBble rpadukd. CereBrle rpadHKH SIBJASIOTCS JaJbHERIIHM DA3BHTH-
eM JMHEHHbIX rpa¢ukoB. Ha Tex M APYTuX, KaK NPaBHJIO, OTPaxKaercs OjfHa
1 T4 Xe HHQopMauMs, pasHHIa 3aKJI04aeTcs TOJLKO B MeTOle ee H306pa-
XeHHS, a TakKXKe B MeToJax aHaausa. [Ipn aHanuse ceTeBbIX rpaduKoB IMoO-
ABJIAETCA BO3MOKHOCTb IOJYy4YaTh 3HAUUTENbHO GOJBLIYIO HHOGOPMAIUIO, He-
06XONUMYIO AJNA TPHHATHA ONTHMAJbHBIX H OGDBEKTHBHBIX pPEUICHHI TNpH
- NJIAHUPOBAHHH, OPTAHU3ALNH H YIIPaBJIeHHH.

Jlunefinble rpaduKy NpeACTaBIAOT COGOM rpadHuecKoe H306pa}KeHH€
BBIMIOJIHAEMOF paﬁoTbI B KaJieHZapHOM HJH pafoyeM BpeMeHH IIpsAMO JIH-
HMeH, HayaA0 KOTOPOH OTpaxKaeT — HayuaJio BHIIOJHEHUs paboThl, a KOHEe —
okonyanue paboTnl. B ceTeBBIX rpadMkax yuyuUTHIBAeTcsl He BpemeHHas 3a-
BHCHMOCTb BBITNIOJIHEHHS PaGOThl, a JIOTHYeCKas 3aBHCHMOCTb, O3HAualollasd,
yTo MoGas mociexyiomas pa6oTa He MOXKeT HAuaThCsl, IOKA He GyHeT cie-
nava npeabiaymas pabora. Eciiv 3Tofl 3aBUCHMOCTH HET, TO paboTH MOTYT
BBIIOJHATBCS 11aPaJlIesIbHO.,

Moznenb HMeeT BHJ CETKH — OTKYZa 3TOT MeTox H NONYUHJ Ha3BaHHe
~ CeTeRbIX TPaUKOB MM CCTEBOrO NJIAHHPOBAHUSA M yNPaBJCHHUA.

CeTteBoft rpadHK, ABIAACH MOJEJbIO, I03BOJSIET HM3y4aTh JOTHUECKHE
3aKOHOMEPHOCTH, INDHCYIIHEe IIPOH3BOACTBEHHOMY Ipoueccy, paboTe Hau
KOMILIEKCY paboT, H Ha 3TOH OCHOBe NPHHHMATb OGBEKTHBHLIE PELICHUA DK
JIaHHPOBAHHK, OPraHH3alHH 3THX PaboT, a TakXKe B IpOIECCe YIPAaBAEHHS
X BLIIIOJIHEHHEM,

[To Mepe yBeqHUeHHS KOJAHUECTBA PaGoT, 0ODbeAHHAEMBIX rpad)HKOM, H
VCJTOXKHEHKHS] B3aMMOCBA3E€H MeXJIy 3JeMeHTaMH CHCTeMbl 3(OGheRTHBHOCTD
NpPHMEHEHHUS CeTeBBIX rpaduKoB Bo3pacTaeT. ITO 0O6YC/IOBIEHO TeM, UTO,.
3Has 3aKOHOMEPHCCTH CHCTEMBI, HMee1Csi BO3MOXHOCTb GoJee HPaBHJIbHO
ONpPEeAeTHTb O4ePeIHOCTh BHINOJHEHHUSA PaGoTH MW C YUeTOM 3TOrO pacipeje-
JHUTb JIOACKHEe W MaTepHaJ/bHble Pecypchl Io sjaeMeHTaMm paboTel. Kpome ro-
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ro, 3T0 CBOMCTBO MHO3BOJIAET MHCNONb30BATh MaTeMAaTHYeCKMil ammapar u
2/1eKTPOHHO-BHIUUCAUTEIbEBIE MalIMHL (DOBM) nna ananmsa cocroanusi 3a-
KOHOMEpHOCTEH CHCTeMBbl.

Ilepen paGOTHHKaMH TeOJIOTHYECKOH CJaYKOL CTPaHB Tak Xe, KaK U
nepen. paGOTHHKaMH BCEro HapOAHOTO X03fMCTBA, MOCTaBJeHa 3ajaua Io
BHeJPEeHHIO B MPAKTHKY reoJoropasBellouHbIX paboT ceTeBuix rpagukos. B
5TOM HallpaBjieHHH NPOBOAHTCA GoJblias TeOpeTHYeCKas H 3KCHepUMeEH-
TanbHas pabora. Kadelnpa 5KOHOMHKM IDOMBIILJIEHHOCTH M OpraHH3auui
npeanpuATHd TOMCKOro MOJHTEXHHUECKOTO MHCTHTYTa MDOBOAMJIA HCCAeNo-
BaHMSl O BO3MOXKHOCTH M TPAaHHUAX pPAaIHOHAJbHOTO NPUMEHEHHSi CETEeBBbIX
rpaHKOB B yCJIOBHAX 3anaaHo-CHOHPCKOrO TeOJOTHUECKOTO YIPAaBJEHHS.

Hccnenosanus mokasajid, 4To IMPH NMPOH3BOACTBE Te0JOrOpasBelouHbIX
pa6oT caenyeT NPHMEHATb KAK JHHEHHBle, TaK H ceTeBble rpaduku. Hixe
Jaercsi o60CHOBaHHe 3((EKTHBHOCTH IPHMEHEHUS TEX MM APYTHX rpa-
UKOB. ‘ '

HcenenoBannus IOKa3plBaIOT, YTO IIPH TeOJOTHMUECKHX paboTax Helene-
coo6pa3Ho NPUMEHATh AJS aHadu3a cereBblx rpaduxkor IBM. HssectHo,
uto npuMeHenne DBM Hanbosee 3pheKTHBHO NPH HAJHYMH B CETeBOM MOJe-
au Gonee 200—300 cocrapasonux ee snementoB [l, 2]. o storo nmpepena
pacuer napamMeTpoB CeTeBHIX rpapukoB 3d¢ekTHBHEe TPOU3BOJNHUTH BpYY-
Hylo. B aTtoMm cayuae obcuer ceTeBoro rpa)uka 3aHuUMaeT MeHblle BDEMeHH,
ueM COCTaBJIeHHe NporpaMMBl 1151 D9BM,

IIpn npousBoiCTBe TeoJIOTHYCCKEX paloT HeT CHCTeM, B KOTOPBIX Ob
idacuntbiBaJoch Goaee 200—300 saeMeHTOB, HAXOASIMXCSH B JIOTHUECKON 3a-
BucHMocTH. Ha mepBbllt B3rJIsin Ka)Kercsd, 4To K uHcay GOMBIIHX H CAOXKHBIX
CHUCTEM MOKHO OTHECTH KOMILIEKCHl TeOJIOTHUeCKHX DaloT, BHIIOJHSAEMBIX B
Maciutabe TEPPHTOPHANBHOIO TeOJOTHYECKOTO YIPABAEHHA JSKCIELHIUAM
u naptuamMu. CeTeBoM rpaduK Ha 3TH pabOThl MOXKHO COCTABHTb MyTeM CILH-
BAHUA CETEBHIX IPaUKOB OTHAENbHLIX 3KCHEeIHHUH, a HOCHETHHX — NyTeM
CIIMBAHHUS CeTeBhIX TPadHKOB 110 MAPTHAM. ’ .

B neitctBuTEIBHOCTH Takol rpaduK COCTABUTE Heab3d. M BOT mouemy.

OnHolt u3 ocobeHHOCTEH ceTeBHX I'DAQUKOB SBJISAETCS HA/IHUHE HAUYAJb-
HOTO COOBITHSL — HAyaJo pabCThl— M KOHEYHOro coGbITHS — KoHel pabo-
Tol. Korza ofHO KOHeuHOe COOBITHE, rpadHK Has3LIBAETCH OMHOLEJNEBHIM, a
HECKO/IBKO — MHOIOH€e/1EBEIM, IIPH 3TOM MeX1y COGBITHAMHU rpaduka HMewT-
CA BRAHMOCBSA3M. ’ ‘

CereBble rpa(MKH, COCTaBJIEHHLIE Ha reosioruveckue paboThl, KakK Ipa-
BHMO, SABJSIOTCA OJHOUE/EBLIMH. ITO OGYCJOBJIEHO TEeM, UTO Ha KaXIbIH
06'LeKT reoJIOTHYeCKHX HCCAeJCBAHHH COCTABJAAETCS CAMOCTOATENbHBIN MPO-
eKT paboT. Buael pa6or U X 06beMbl ONpefessloTC MeTOAUKONd paloT, Mc-
XOAsl K3 IeJiel H 3a/a4 TeGJOTHYECKOTO H3YUeHHs TOJbKO IAaHHOTO OGBEKTA.
Mexay pafoTaMH MO H3YYEHHIO OTHENbHHX OGBEKTOE OOHYHO HET KaKHX-
JHGO B3aMMOCBA3eH. PaboTbl BBHIMOJHAIOTCA OTIAENBHOH Te0JIOrHYeCKOH Op-
raHvM3alye, AB/ISIOMEACH CaMOCTOATEJNbHBIM XO3PaCueTHHIM MojpasieJe-
HHEM ¢ COGCTBEHHLIMH JIIOACKHMHU H MaTepUAJNLHEIMK peCypcaMi. -

CereBolt rpadHK, cocTaBleHHE Ha pa6GoThl MO 06GBEKTY, ABJASETCA aB-
TOHOMHBEIM H He CIIMBAETCSA C CeTeBHIMH rpaduMKaMH Mo JPYrUM OGbEKTaM.
Urc6Hl CIINTb, T. €. CBeCTH ceTeBhle rpadyKH NG OTAEJbHEIM OGBEKTaM
B e[HHBbIH ceTeBo¥ rpaduk, HaZo UMeTo KaKHe-TO B3aHMOCBASH MEXIy pa-
GoTaMH, OTPaXKEHHbLIMH B aBTOHOMHBIX rpadmkax. A 3THX cBfidell, KaK MOKa-
3aHO BHILIE, MeXIY paboTaMH pasHHX 0GHEKTOB HET.

OTcrofa BHIBOJ, YTO KOMIVIEKCH PaloT, BHIIOJAHSIEMbIE OTAEAbHBIMU T€O-
JIOrMYECKUMH NMapTHAMH Ha ONpeJesIeHHBEIX 00BbeKTaX, He HaXoJsATCA BO B3a-
HMOCBA3H APYT C APYIOM, He fAIBIAIOTCS €IHEOH CHCTEMOH H, CJIeJOBATENbHO,
He MOryT ObIThb CMOZEJNHPOBAaHH B €IMHBI ceTeBodt rpaduk. 1o obcTosA-
TeJECTBO SIBJIAETCH IVIaBHBIM OrDAHHUMBAKIIMM ¢(aKTopoM B Macmradax
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TIpUMEHEHUS CeTeBbIX rpadukoB, 0COOEHHO € TOYKHM 3DEHHS BOIMOXKHOCTH
NpHMeHeHHs JJIs aHanu3a ceTeBbIX rpadukoB ¢ momoniblo IBM.

B Macmrafax TeppHTOPHAJNBHBIX TeCJOTHYECKHX YNPABJSHHMI C LEJBIO
TIAFUPOBAHKS, OPraHU3aluu U yIpaBjeHus paboTamu, NPOM3BOAHMLIMH Ha
OT/IeJLHBIX 06bEKTaX, NOCTATOYHO MMeTh JIHMHEHHbIfl rpadHk pabGor. ITOT
BBIBOJ[ BIIOJIHE PACHPOCTPAHHM M Ha MaCLITadbl IKCIEAHIIUH.

PasoGpaHHble Bhlllle IPOH3BCACTBEHHble CUTYalHH OUYeHb YacTo He MO03-
‘BOJISIOT COCTaBUTb KOMINJEKCHBIM CeTeBOH rpaHK M AJs1 OJAHOH NapTHH, BbI-
noJHsIonedl paGoThi Ha HECKOJbKHX OO0bBeKTaX. EJMHCTBEHHOH 3aBHCHUMO-
CTHIO MEXNY OTAETbHBIMH paBoTaMH Pa3HbIX 06'bEKTOB ABJAfieTCA obecneye-
HMe MaTepaanamu ¥ TpaHcnoptoMm. Hc 3To 3aBUCHMMOCTD UHCTO OpraHu3a-
IHOHHOIC NOPANKA, HE YKIaAbBaeTcs B ceTeBOH rpa(uk U Jerko paspelua-
€TCcs ¢ MOMOMIBbIO THIATENbHO COCTABAEHHOrO JHHeHHOro rpaduka, oTpaxalo-
1IEr0 OUYepPeAHOCTL IOCTABOK MATepUaNOB M BBHIJENEHHS TPAHCOOPTHBIX
CPencTB.

DxcnepuMeHTaJbHBle pabGOThl [10Ka3aJH, 4TO ceTeBble rpaduku sdpdex-
THBHBI JIJI NJAaHAPOBAHHA, OPraHHM3AUUHA H VIIDABJCHUA KOMIIJIEKCOM pa60T,
BBHINOJMHAEMBIX HAa OTAENbHOM 00ObekTe paboT, a TakKe OTHEJIbHLIMU BHIAMH
reoJ0ropas’BeioyHX padoT, HMEIoHINX B0/bIIOH cocTaB ollepalHil Co COXK-
HbBIME B3aMMOCBA3AMHK MekAy HUMH. Ciola OTHOCATCS MOHTaXHO-NEMOHTaX-
Hble, KaMepaJibHble, TeMAaTHUECKHe H PEeMOHTHBle paboTH, a TaKXe CTPUH-
TeJbCTBO KPYNHBIX 06beKTOB U T. I, HemocpeacTBenHo Ha mpouecc GypeHus
Pa3BE/IOUHBIX CKBaXKHUH, IPOXOAKY LIYp(OB, KaHAB TOPHONDPOXOL4ecKHe pa-
60TH! ceTeBOl rpacduxk uMeeT ¢$HOpMy MapasjeNbHBIX OyTell 6e3 B3aUMOCBS-
seH JPYT ¢ APYroM u MOYTH HHYEM He OTJHYAeTCH OT JHuHeliHoro rpadmuxa,
Kak mo ¢opme, Tak U Mo KoauuecTBy uudopmaiuu. I[TocnmenoBareabHOCTD
pabor o0ycJoB/jeHa TEXHOJNOTHUECKOH 3aBHCHMOCTBIO DabOT Mo yriay6ke
CKBaXXHHB!, KaHaBhl, mypda, npoJBuranueMm 3abos ropHol BeipaboTkH. Pa-
OOTHl HOCAT LHKJIHYECKH INOBTOPAIONIHHCA XapaKTep W BHINOJHAITCSA CHe-
IIHAJIN3HPOBAHHBIMH KOMIIEKCHBIMH GpHragaMu.

Ha MoHTaxHO-Te€MOHTAaXKHBIX, KaMepaJdbHbIX M TeMaTHUeCKHX pafoTax.
CTPONTEJIBCTBE TaKkKe He Bcerja cJjaejlyeT INPHMEHATb TOJNbKO CeTeBble Tpa-
hrku. [paHnlla pauMOHANBHOrO LPHMEHEHHSI CEeTEBLIX M JIHHEeHHHIX rpadi-
KOB ONpenenseTci KOJMHYECTBOM ONepauHil, coCTaBAAMHUX paboTy, H CIOXK-
HOCTBIO MX B3aHMOCBSI3eH JIPYr C IPYroM, a TAaKXKe OMRITOM PaGOTHl HCHOM-
nureneii. [Ipu HeGoMbIIOM KOJUYECTBE ONEP2IHA H HeCJ0XKHBIX CB3AX Mex-
Ay HHMH Jiydllle OPHMeHATb JuHeHHble rpaduku. Ilo Mepe yBeandyeHHst Ko-
JHUYECTBA ONEpPANU U CNOKHOCTH B3aHMOCBA3CH MeXAy HHMH OOJbIIHEA 3¢-
hekT fal0T ceTeBble rpaduky. DTO OOBACHASTCS TEM, UTO 1O Mepe yBesHue-
HMSl onepanuil M YCJIOXKHEHHS CBA3eH MeXIy HAMH HCHOJHUTENH He MOTYT
NIDECTAaBUTb B yMe Mofeslb paGothl ¥ HAa 3TOH OCHOBE JOMYCKAIOTCH OLIHG-
Ku [pH NVIAHHPOBAHHH, YCTAHOBJIEHHM OYEPEAHOCTH BBHIONHeHHA palboT, B
peayJbTaTe yero BO3HHKAIOT NOTePH padouero BpeMEHH H3-3a HEYBA3KH CPO-
KOB OKOHWAHHA ONHHUX H Havyasa Apyrux .pabor, HepaBHOMepHas Harpyska
UCTIOJIENTENeH H T, 11

Ha ocHoBaHHH NpPOBEJCHHBIX 3KCHEPHMENTAJLHBIX PaGoT NO IpUMeHe-
HHIO CeTeRLIX rpaduKoB Ha KaMepadbHbIX pafoTax MOMKHO IpPeJBapHUTENBHO
peKoMeHAOBaTE ciaeAyiouide napaMerpsl. [IpH KoJsHuecTBe HCIOJHUTSNEH HA
KamMepanbHBIX paborax Jo 5—7 u KoJjuuecTBe onepauuit xo 20—30 moxHC
NPUMEHSATb OObIUHbIE KaJieHZapHble MJaHbl ,HIPOTOTUIIOM KOTODBIX SBASIOTCH
JuHeNEble rpadukh. Ilpu GoJsbllieM KOJHUYECTBE HCIOJHUTENEH M KOJIHYECT-
Be onepanui HanboabwHi 3PpdekT paioT cereBble rpadpukn. Ciaeayer, oftia-
KO, OTMETHTDb, YTO HAMEYEHHAsi TPaHUlla BO MHOI'OM 3aBHCHT OT ONbITA PYKO-
BOAMTENA paboT M IVIaBHBIX HcnoJHuTesedi. UeM MeHbile 'KBaauduUKaHHs,
TeM IIPH MEHbIIeM KOJHYECTRe HCIOJHHUTeNed nojyyaercss GoJiblinid sddexT
-OT ceresoro rpaduka H HaoGopor. Takum ke o6pasoM clIeAyeT NOAXOAHTDH
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K Onpeje/ieHHio TPaHHUL, PAaLHOHAJLHOrO NPUMEHEHHS CeTeBBIX rpadHKo3
Ads MJaHUPOBAHHUS, OPraHM3allMu U YIPABJEHHS NPYTHMH BHAAMH Pabor.

ITIpu npuMeHeHMH CeTeBLIX IPaQHKOB JJA TUIAHHPOBAHHS, OpraHu3a-
UMM W VIpaBJeHUS OTHEJbHBIMHM BHAAMH TeOJOrMYeCKAX DaBoT GoJblioe
2HAueHHe MMeeT NPUMeHsieMbll MeTOJ Paclpede/icHHSI PECYPCOB MO 3JeMeH-
Tam rpacuka. PacrpeneneHde pecypcoB MOXKHO NPOU3BOAMTb KaK Ha ca-
MoM rpadHke, TaK H Ha HONOJHHTEIbHC OTCTPAHBAEMHX Fpadukax 3arpyvs-.
KU pecypcoB (rpadHuk 3arpy3ku HCHOJHHUTENeH, rpaduk 3arpy3ku TpaHCIop-
Ta ¥ T. I.). [lociennre uMeroT BUJ, THHEHHOTO rpaduka.

IKCIeDHMEHTaJbHBIMH paboTaMK YCTAHOBJEHO, UTO paclpefiejieHue pe-
cypcoB 1o paboram ceTeBOIO rpadHka, onpeiejeHHe OUePeIHOCTH BpIIOJ-
Heurs paboT Jyulle DPOH3BOAHUTH Ha JOMOJHHTENBHO OTCTPAUBAESMBIX rpa-
(DHKax 3arpy3KH pPas/IM4HBIX pecypccB. B aTom ciyuae 3naudtenbHo yiayu-
waeTcs HarAsAHOCTb M COKPALIAMTCA 3aTPaThl BPEMEHH Ha pachpefeNieHHe
pecypcoB mno paboram rpaduka. CereBoii ke rpaduK CJOYXKUT Kak Obl
HarasAuplM Ioco0HeM, NOMOralNM YCTaHaBANBATh OUEPEeIHOCTb BHITIOJIHE-
Husl paboT H NPOH3BOJHTbL HX pacnpefejeHHe IO HCNOJHHTeNsAM. B npouec-
ce paboThl ¢ TpaduKaMH IIpH H3MEHEHHH COCTOSIHHSI PECYPCOB IlepecTpaHsa-
101CAl M YTOUHSIOTCA TOJbKO rpadHKd 3arpy3kH, a cereBod rpadux ocraercs
Gea usmeHenuit. CereBoil rpaduk oTCTpaWBaeTcss ¢ ydeToM c1poro Joruye-
CKO¥ 3aBHCHMOCTH 6e3 macuitaba, rpadHKn e 3arpy3KH CTPOSITCS B Macll-
tale BpeMeHH, AJS 4ero mo ocH aGeuuce OTKMagblBAeTCs BpeMs B uacax, pa-
foyux AHAX, HeleadXx, MecAlax H T. X. . :

FHpumenenne rpadguyecKHX MeTOACB JJIS NJNaHHPOBAHHS, OPraHH3alUH
‘M YNPaBJCHUA NO3BOJHT CO34aTh YCJAOBHA IAS PUTMHUHOH paGoTHl OTAe/b-
HBIX KOJJIEKTHBOB T'€0JIOTOPAa3BeJlYHKOB U Ha 3TOH OCHOBe NMORBICHTH HPOHS3-
BOJAMTEJNBHCCTh TPyda H° CHH3HTb Ce6eCTOMMOCTb TIe0JO0ropasBeflouHbIX
pabor.
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