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Pospobrena memodonoeia nputinamms piwens 6 npoyeci OYpiHHA 8 peanrbHOMY Yaci npodeMoHCmpyeana ege-
KIMUGHICMb 3ACMOCY8AHHA 011 OOCASHEHHSI HeODXIOHUX 3HAYEHb KOHMPOIbOBAHUX napamempis 6ypinua. [ani, wo
BUKOPUCMOBYIOMbCS 0I5l MAKO20 OOCHIONCEHHA, Oompumani 6 npoyeci 0ypinus. OnMuMarbHo 3a0aHUMU NAPaAMen-
pamu OYpiHHA € napamempu, Wo BUHAYAIOMbC HA OCHOGI GIONOGIOHUX NPoYedyp BUO0DYEAHHA 3HAHL MA OAHUX
npo npoyec OYPIHHA 3 MEMOK OMPUMAHHS MIHIMATbHUX 3HAYeHb eapmocmi npoyecy OypinHs. Ompumani pe3yio-
mamu 008enu, Wo ICHYIOYIL 3HAYEeHHs] 6APMOCI OYPIHHSA MOJICYMb OYyMu 3MeHUeHI 8 PealbHOMY YdcCi 3a YMOBU, WO
06y0ymwb 3acmocoeani Hanepeo 8U3HAYEHI 3HAYEHHS KOHMPOIbOBAHUX NApamempis OVpinHaA. 3 Memoro npuiHAmms
piuteHb Ha OCHO8I hakmMuUHUX NOILOBUX NAPAMEmMPI8 HeOOXIOHOI0 € PO3POOKA KOMN IOMepHOT Mepedici, AKa ompu-
myeamume 0aui 6e3nocepednvbo 3 odicepesl 0anux 8 gopmi oasauis. Taxum uunom, npoepamue 3abe3neyenHs 6asu
O0aHux Ha cepgepi Oyoe NoCai008HO PO3PAX0BYEAMU NaApamempu po3pooaeHoi MOOeli Ha OCHOBL 6a3u 3HaAHb 6 Popmi
acoyiamueHux npasui, npo wo nogioomasImuMe onepamopié 0yposoi. Bionosiono onepamop 6yode nepedasamu
nomouHi Oyposi napamempu Ha3ao Ha cepsep, i 8 YeHmpi po3pOOKU BUSHAUAMUMYMbCA NApaMempu Ho80i Mooeii, d
maxooic napamempu OYpinHs, i3 6paxy8anHsIm wolHo ompumanoi ingpopmayii. [lokazano, wo npuiitnamms piuleHs
Ha OCHOBI napamempis OYpiHHA 8 PetCUMi PeaIbHO20 Yacy € NePCREeKMUBHUM HANPIMKOM, OCKIIbKU Ye 0ac 3MOo2y
3MeHuy8amu eapmicms npoyecy OYpinHs, a MAKO’C MIHIMIZY8amu UMOGIPHICb GUHUKHEHHSL a8apitiHuX cumyayii
came 3a805IKU BUKOPUCTNAHHIO KOHMPOTbOBAHUX NAPAMEMPIE.

KirodoBi croBa: IpUAHSTTA pillieHb, OYpiHHS CBEPJUIOBHH, KOHTPOJILOBAHI MapaMeTpH, JKepeia AaHuX, cep-
Bep 0a3u OypoBHX NAaHUX, onepaTrop OypoBoi, KOHTPOIb B PEKUMI peallbHOTO Yacy, rpadu 3HaHb, aCOIIaTHBHI Ipa-
BUJIA.

Paspabomannas memooonoeus npunsmus peuieHuti 8 npoyecce OYPeHusi 8 peaibHOM BPEMeHU NPOOEMOHCHI-
puposana 3¢hGekmusHocms npuUMeHeHust Ot OOCIMUINCEHUS. MPeOYEeMbIX 3HAYEHUL KOHMPOIUPYEeMbIX NApPaAMEempos
oypenus. /lannvie, ucnonvzyemule 05 MaAKo20 UCCre0068anus, NOayyensl npu pakmudeckom oypenuu. OnmumansHo
3a0aHHBIMU nApamempam OYpeHust AGIAIOMCI NAPAMEmPbl, KOMOopble ONPedeNsloOmcs No pe3yibmamam coomeemc-
MEYIOWUX NPOYEOYp U36LeHeHUst SHAHUIL U OAHHBIX 0 npoyecce OYPEHUs. C Yelbl0 NOYYUEHUsL MUHUMATbHBIX 3HAYEHUTI
no cmoumocmu npoyecca oypenus. Ilonyuennvle pesyibmamsl NOKA3AAU, YMO CYUECMBYIOUUE 3HAYEHUSL CIOUMO-
cmu bypenusi Mo2ym Ovlmb YMEHbUEHbl 8 PEalbHOM BpeMEHU NPU YCI08UU, YO OYOYm NPUMEHEeHbl 3apanee onpe-
OelenHble 3HAUeHUss KOHMpOoIupyemulx napamempos oypenus. C yenvto npuHsamus pewleHuti no Gaxmudeckum noie-
BbILM NAPAMEMPAM He0OX00UMa pazpabomka KOMIbIOMEPHOU cemu ¢ Yelbio NOLYYeHUs. OAHHbIX HEeNOCPeOCMEEHHO
U3 UCMOYHUKOG OAHHBIX 6 8ude 0amuuxos. Taxum obpaszom, npoepammHoe obecneuerue 6azvl OAHHBIX HA cepeepe
b6ydem nocied08amenbHO pacciumsléams NApamempsl paspadomanHol MOOelu Ha OCHOge ba3vl 3HAHULL 8 gopme
accoyuamuHbix npasui, 0 yem oyoem ungopmuposams onepamopos oyposoi. CoomeemcmeeHno onepamop 0y-
dem nepedasamv meKyujue Oyposvle napamempvl 0OpamHo Ha cepsep, U 8 yewmpe paspabomxu 6yoym onpeoe-
JAMbCA nApamempsl HOBOU MOOeIU, a MAKdice napamempbl OYypeHust ¢ yyemom Hogou ungopmayuu. Ilokasano, umo
npuMsmue peuleHuli, Komopoe OCHOBbIBACMCS HA NAPAMEMpPax OYpeHus: 8 pedcume pearbHO20 6peMeHU, SGIAEmCs
NepCneKmuHbIM HANPAGIEHUEM, NOCKOIbKY IMO HO360NSAEM YMEHbULAMb CIOUMOCTb Hpoyecca OYpeHUsl, a makdice
MUHUMUBUPOBANL BEPOSIMHOCIb BO3HUKHOBEHUSI ABAPULIHBIX CUMYAYULl UMEHHO 01a200apsi UCNOIb308AHUIO KOHM-
POIUPYEMBIX NAPAMEMPO8.

KiroueBble C€lioBa: MPHUHATHE peEllieHU#, OypeHne CKBAKUH, KOHTPOJIUPYEMbIe MapaMeTphl, HCTOUHUKU JlaH-
HBIX, cepBep 0a3bl OYPOBBIX NaHHBIX, ONEpaTop OypOBOH, KOHTPOIIb B PEXKUME peaTbHOTO BpeMEHH, Tpadbl 3HAHUH,
ACCOIMATUBHBIC MPABUIIA.

The developed methodologydsfcision making in the process of drilling in réiahe environment showed
effectiveness of controlled drilling parameters kigation for achieving of necessary values. Theadaed for thi
study were obtained during the process of drillifge opimally preset drilling parameters are the paramsténa
are defined on the basis of the corresponding atiom procedures of knowledge and data aboutidgllproces
with the objective of getting the minimal indexédrilling costs. The final restd showed that existing cost indi
of drilling can be reduced in real time mode on ttendition that the beforehand defined values oftratied
drilling parameters will be applied. In order to ke decisions based on real field parameters thera reed t
develop a computer network which will be able toeree data directly from the data sources in thenfof sensor:
Thus, the softare that controls databases on the server willssgfuently calculate the designed model param
on the basis ofe knowledgebase in the form of content rules dinesult would be transmitted for rig operatc
Correspondingly, the operator will transmit the cemt drilling parameters back to the server and newde
parameters and drilling parameters in gene with taking into account the newly obtained infatimn will be
determined in the development center. It was shown diecision making based on the drilling parametarshe
real time mode is a promising trend, because @vadl to substantially redudée drilling cost and to minimize t
probability of emergency situation upraise dueftit zing these controlled parameters.

Keywords: decisions making, well drilling, controlled parames; data sources, drilling database se
drilling rig operator, real time control, knowledgeaph, content rules.
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Beryn. IlpuitHATTS pillleHs B PEKUMI pealib-
HOT'O Yacy 3a IapameTpaMu mpolecy OypiHHS Mae
Ha METi KOHTPOJIb OCHOBOTO 3YCHJUIS Ha J0JIOTO Ta
IIBUIKOCTI 00€pTaHHS T0JIOTa ISl OTPUMAaHHS Ma-
KCUMaJIBHOI MEXaHIYHOI MBUAKOCTI OYpiHHS 1 Mi-
HiManpHOI BapTocTi OypiHHs. JlaHuil mpouec pos-
[JIAAA€ThCS SIK CTEUU(IUHUIA CTOCOBHO TipchbKOl
nopoay (NpoLec KOHTPONIO NapaMeTpiB HPOLECy
OypiHHS 3aJ€KHTb BiJl TUI TipChKOi TOPOAHM).
Jlns BUKOHAHHS JAHOTO JIOCHIIKEHHS MIPOBEICHO
OTJIA[ JTepaTypHUX JHKEpel 3 MpobiaeM NpUiiHAT-
T pimeHb B mpoueci OypinHsa. Bukopucrtano ¢ak-
TUYHI TIOJBOBI JIaHi, OTPUMaHi 3a JOMOMOTOI0 CY-
YacHUX 3ac00iB MOHITOPHHIY CBEpIJIOBHH, a Ta-
KO 3ac00aMH CHCTEM 300py MaHUX, IO Ja€ 3MOTY
NPOTHO3YBaTH IIBUAKICTH OYpiHHS SK (DYHKIiO
BIJl HasBHUX napamerpiB. TakuM YMHOM, 3arajibHe
PIBHSIHHSI IIBUIKOCTI OYPiHHS MOXe OyTH 3a1aHO B
KOKHIH HOBiii Toumi orpumanHs nanux. lIBua-
KiCTh OypiHHS MOXe OyTH 3MOJIeJIhOBaHa B cepe-
JOBHUIII peallbHOTO Yacy SIK (DYHKIIsI He3aJe:KHUX
3MiHHUX (TapameTpiB OYpiHHSI), TAKHX SK OCbOBE
3yCWJUIA Ha J0JO0TO, MIBHAKICTH 00epTaHHS Oypu-
JTHHOT KOJIOHH, TYCTHHA OYPOBOTO PO3YMHY 1 Xapa-
KTEPUCTUKH TipChKoi mopoau. MOKIUBICTE OTPH-
MYBaTH BiJNOBIOHY IIBUAKICTH OYpiHHS 3aJICKHO
BiJl TTUOVHY 3 BpaXyBaHHSAM XapaKTEPUCTUK BHIi-
JICHWX TapaMmeTpiB AJs 3aJaHol ripchKoi MOpoan B
pPEeXHMMi peanbHOr0 4Yacy I03BOJHMTh HNPUBHOCHUTH
HOBI MXO/H /10 IPOOIIEMH €peKTUBHOTO OypIHHSL.
Bynb-sike cyrreBe BiAXuiIeHHs (aKTHYHOI WIBHI-
KOCTi OypiHHS BiJ NMPOrHO30BAHOTO TpeHIy Oyne
BOXJIMBUM TOKa3HUKOM, IO MOXKe OyTH Hamepen
BU3HAYEHUM B PEKHMI PEaIbHOTO Yacy.

AHaJi3 cTaHy AOCTiAKeHb Ta MyOJiKaIii.
[puiinsarTio pimeHs B npoueci OypiHHA HadTOBHX
1 Ta30BUX CBEPUIOBHH MPUCBSIYEHO PsI AOCIi-
mwkens [1-15]. BpaxkaeTscst, 1[0 TEXHOJIOTIYHHI
nporec OypiHHSA € edeKTHBHHM, SKIIO Hamepen
BUOpaHO TakWi Hiama3oH 3MiHM TapameTrpiB Oy-
piHHs (3MiHHUX OYypiHHS), IO JO3BOJHUTH MaKCH-
Mi3yBaTd IIBUIKICTH OypiHHS abo MiHiMi3yBaTH
BapTicTh OypiHHS. TakoX psa JOCHIIHHKIB BBa-
Kae, Mo moTpeda Ta KiTbKiCTh AOCTIIKEHb B 00-
JacTi MPUHHATTA pillleHb Yy mpoueci OypiHHs 30i-
JBITYBaTUMETECS 3 TOCHJICHHSM BHMOT IIOJO
mnporecy OypinHs. IlouaTkoBi mocCHimKeHHS, IO
BUKOHYBaJlMCs B 001acTi NPUAHSATTS pILICHb B
npoueci Oypinus, Oynm 30cepepkeHi Ha BHOOPI
NapaMeTpiB 3 TOUKH 30py MaKCUMaIbHOI eheKTHB-
HOCTI TifpaBiiyHoi cucteMu. B Toil xe uac, Ha
OyMKy Oaratbox (QaxiBIiB Ta oOmeparopis-
OYpHWIbHHUKIB, HAHOIBII BAKIUBUM (AKTOPOM, 110
BIUIMBA€E Ha MPOXOJIKY, € caMe BHOiIp OYpOBOIo 10-
J0Ta, 1 JaHWUHM Tpolec MoXe OyTH peani3oBaHUN
TITBKA METOJIOM P00 1 TOMUIIOK. BiibImicTs onu-
CaHMX B JPKEpeNax JOCIiIKEeHb PO3rIIAaloTh camMe
CTAaTUYHWKA BHITAIOK TiABUIICHHS €()EeKTUBHOCTI
npouecy OypiHHS, TpH SIKOMY Ui TapameTpis
npouecy OypiHHA BUMArajucs JOCII/UKEHHs 11033
MekaMH OypoBOTO MaiJaHYMKA 1, TAKHM HHHOM,
HIIIOCS! IIPO TMPUIHSTTS PILICHb 00 MOAAIbIINX
TEXHOJIONYHKX Olepawii nporecy OypiHHA. 3 TO-
YKU 30py HOBITHIX TEXHOIIOTiH, Taka CTATHYHICTh
Oyna 3yMOBJIEHA BiJCYTHICTIO MOKJIHMBOCTI Iiepe-

fadi JaHuX B peanbHOMY daci. MonenroBanHs 0di-
KyBaHOI IIBUAKOCTI OYpiHHS i BUKOHAHUWI aHami3
JaHuX mpouecy OypiHHs 3 METOK BUOOPY OChOBO-
IO 3yCHIUIS Ha J0JIOTO, WIBHKOCTI 00epTaHHs J10-
JIOTA i TiIPABIIKK JI0JI0TA BKJIKOYAE TaKi mapamer-
pu: 1) MiIHICTB TipchbKoi Opoay; 2) rTMOUHA Tip-
cpKkoi mopoau; 3) HIIBHICTh TipChKoi mopoau; 4)
nepenaja THCKIiB B3OBXK BHOOK CBEPIOBHHH; 5)
niamerp moiora; 6) 0ChOBE 3YCHIIISA HA IOJIOTO; 7)
MIBUAKICTh 0OepTaHHs J0JI0Ta; 8) CTyIiHb 3HOIIIe-
HocTi jmonora; 9) rigpaBmika monoTa. OCHOBHUM
pe3yNbTaTOM JOCHIKEHHSI € BUCHOBOK, IO TIPO-
Leaypa aHaizy Moxe OyTH BUKOPUCTAaHA JIJIS CUC-
TEMATUYHOI OLIHKKM 0araTbOX KOHCTAHT B PiBHSHHI
JUIST MEXaHigHO1 mBHIKOCTI OypinHsA. Ilpu mpomy
JUTsi €EeKTHBHOTO OIIHFOBaHHS KOHCTAHT CIIifl BH-
KOPHUCTOBYBATH JXKepeia JaHUX 3 0aratboxX CBEpi-
JIOBHH.

AHaji3 KOHTPOJBOBAHWUX 3MIHHUX IMPOIECY
OypiHHS, 1[0 YHMHATH BIUIMB Ha IIBUIKICTH OypiH-
Hsl, 1a€ 3MOTY BUJIUTUTH SK (PaKTOPH IIOTO BIUTHBY
BUTpaTy OypoBOrO pO34MHY, OChOBE 3yCHIUIA Ha
JI07I0TO, MIBUKICTE 0OCPTAaHHsI JOJI0TA, THII JOJI0-
Ta Ta WOro TifmpaBiiKy. TakuM YHHOM, BiJIIOBIJI-
HUI BUOIp KOHTPOJILOBAHHUX 3MiHHUX € OCHOBHUM
(haKTOPOM CYTTEBOTO MOKPALICHHS IIBUAKOCTI OY-
pinHs. B mpoanamizoBaHux poboTax Oyno Takox
BHBEJICHO KOHIICTIIIF0 BEPXHHOI TPAHMUIII IIBUIIKO-
cTi OypiHHA a00 «TEXHIYHOI TPaHMIII», KA HE MO-
ke OyTH mepeBullleHa 0e3 PU3MKIB 00 Oe3eKu
TEXHOJIOTiuHOTO Tporecy. Hampuknan, BuOpane
3HAYEHHS Baru OypOBOTO PO3YHHY MOBHHHO OyTH
HE MEHIIMM 3a Bary (Quioiny, ska OTpUMYBaTH-
METhCS B PE3yNIbTaTl BUKHUIY 1 pyWHYBaHHS CTOB-
Oypa cBepanioBunu. Takum 4YMHOM, TapameTpu
OCBHOBOTO 3YCHJUISI Ha JTOJIOTO Ta KITbKOCTi 0OEpTiB
3a XBWIMHY IMOBUHHI MaTH MaKCUMAJIbHI 3HAYCHHS,
3 OrJIsy Ha MiHIMI3aIlil0 BapTOCTI CSKCIUTyaTarlii
JIOJIOTA 1 3 MOTJISIAY Ha 3a0e3MedeHHs cTa0lIbHOCTI
OypoBoi KoJIOHW. BimmoBigHO, po3Xia MpoOMUBAIIL-
HOI piAMHYU TTIOBUHEH OyTH BHOpaHU UIIXOM aHa-
T3y TiApaBIIKU JIOJI0TA 1 METOJIB OYUINCHHS BH-
000 CBEP/IJIOBHHU.

MaremMatnaHe OOTPYHTYBAaHHS TPHAHATTS
pillieHb MO0 MapaMeTpiB OYpiHHSI BUKOHYETHCS 3
METOI OOYHCIICHHSI TPOTHO30BAHOI MiHIMaTbHOI
BapTOCTi mpouecy OypinHs. s mporo posrisiaa-
IOTBCS TaKi TapaMeTpH, SK: OChOBE 3YCHIUIS Ha
JIOJI0TO, HMIBHIKICTh OOCpPTAaHHS, THIT JIOJOTA, 3HO-
MIEHICTh OypOBOTO J0JI0TA, TiApaBIliKa J0J0Ta, K
TakKi, IO YAHATH OE3MOCEePEIHIN BILUTUB HA MEXaHi-
YHY IBUAKICTH OypiHHA. Bu3HaueHO aHamiTHYHE
PiBHSHHS BapTOCTi OypiHHSA BUBEIEHE i3 PIBHSIHHS
MexaHigyHOi MBUAKOCTI Oypinusa. IlpemcraBmeHo
TaKOX CUCTEMU MPUHHSITTS PIllICHb IOJI0 TTapamMe-
TpiB OypiHHS Ha OCHOBI aKTyaJbHHUX (HaKTHUYHHX
MOJILOBUX AaHUX. [IpHiHATTS pilieHs 1010 BHOO-
Py AaHuX mapamerpiB OyJ0o BUKOHAHO Ha OCHOBI
3aNPOIIOHOBAHKX PIBHSHB Ta MATEMATHYHHX MO-
perneil. OtpuMaHi pesysbraTd 0a3ylOThCsl Ha 3a-
CTOCYBaHHI BCIX MOXJIMBHX 3aCO0IB 3 METOHO OII-
TUMi3alil 3HAYCHb NapaMeTpiB OypiHHS Ha Oypo-
BOMy Maiifian4uky. [Ipu nboMy MOKIHMBICTH mepe-
JIABaHHS JNAHUX 3 MiCUs PO3MilIeHHS OypoBoi
YCTAHOBKH 3aJIC)KUTh BiJ] HAsBHOCTI TEXHIYHHX
3aco0iB BiJIaJeHOl iepeiadi JaHuX Ha cepBep, Mo
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CTaJO0 MOJIMBUM TIUIBKU 3 TIOSIBOIO HOBITHIX pi-
HIeHb B 00JacTi MpPOrpaMHOro Ta amapaTHOTo 3a-
Oe3rneueHHsT KOMIT FOTEPHUX TEXHOJOTIH, mo 3a-
CTOCOBYIOTBCSI B Taiy3l aBTOMaTH3allii IPOIIECiB
OypiHHSA. 3a pe3ynbTaTaMH aHaJi3y JOCHiIKCHb
POOHTHCSI BUCHOBOK TIPO Te€, IO MOEJHAHHS Cydac-
HUX TexHomnoriunux IT-pimens i 3aco0iB OypoBoi
1HKeHepil g BHUpILICHHS 3aAadi NPUHAHATTS pi-
IIEHB Y MpoIieci OypiHHSA B pealbHOMY Yaci rapaH-
TOBaHO JaBaTUME €KOHOMIIO Jacy YHCTOTO OypiH-
HSl, TIJBUIYBaTUME HOTO €(EeKTUBHICTh, 3MEHIIY-
BaTHME IIKIJJIMBI BIUIMBHM HA TIPCBKY MHOpOAY, a
TaKOX TapaHTOBAHO JaBaTHME SKOHOMIIO 3arajib-
HUX BUTPAT Ha IpoIriec OypiHHS.

Beb-0azoBani cucremu mepejadi AaHuX 3a-
OesneuyroTh MHpPyBaHHs JaHUX Ta MATPUMYIOTh
BHCOKY IIBHJKICT iX Tepeadi B peaabHOMy Haci,
o GopMye HOBUI TPEHA B TEXHOJIOTIAX OYypiHHA,
SIKUM CTOCYEThCA, Hacammepen, Mpoleayp NpuiiH-
SITTS PillICHb. Byl0 TakoX MOKa3aHo, Mo BKa3aHUM
npolec MPUAHATTS pillleHb NOoTpedye BHKOpHC-
TaHHS HaWKpamoro Ta HaHOUIBII e()EeKTUBHOTO
EKCIEPTHOTO JOCBiy, a TAKOXK €()EKTUBHUX METO-
IIiB TIepeiadi peJIeBaHTHUX JaHUX 3 Ta Ha OYpOBHI
MaliJaH4uK.

BukopucTanHs oneparopaMy TEXHOJIOTTYHOTO
MpoIeCy HAWOUIBII HOBITHIX TEXHOJOTIH Kiacy
«BUKOHAHHSI TEXHOJIOTIYHUX OIEpaliii B pexuMi
peaqpbHOro 4acy» 0a3yeTbcsl Ha BUKOHAHHI PSITy
NUIOTHUX TECTIB 3 JOCIIDKCHHS CBEP/UTOBHH, IIO
JIO3BOJIJIO PO3POOHMTH Kpallll KOMYHIKauiiHi 1po-
TOKOJIH, OLIBIIT eq)eKTI/IBHl eKCIIePTHI MeToaHU, 00-
MEXHUTH MOXKJIMBI IPOCTOi 00JaTHaHHS Ta MEpCo-
Haity. Byiio nokasaso, 1o npouec npuiiHATTS KpH-
TUYHUX PillleHb B Tiporieci OypiHHS HapTOBUX 1
ra3oBHX CBEPJIOBMH € KOMIUICKCHAM Ta MyJIbTH-
JHUCIMILTIHAPHUM B CBOIil OCHOBI 1 BUMara€e eek-
TUBHOI IHTErpalii Ta B3a€MOJAI BCIX TEXHIYHHUX i
TEXHOJIOTIYHUX PECYpCIiB Ta MEepCOHATy. 3p0o0JIeHO
BHCHOBOK, III0 HaBiTh B TAKOMY CKJIaJTHOMY TEXHO-
JIOT1YHOMY TIpoLeci, sIK OypiHHS, MOXKHa 3a0e3re-
YUTH WITaTHUN Mepedir TEXHOIOTIYHUX ONepalii i
BINOBIHO €(EKTUBHO TMONEPEKYBaTH BHHUK-
HEHHS aBapiMHUX CUTYaIlii.

HoBiTHi iHHOBaIiiiHI cCUCTEeMH aBTOMAaTH3aIlil
1 KOHTpOJIIO mporecy OypiHHSI BUKOPHCTOBYHOTH
BCi JIOCTYIIHI Ta HasBHI JaHI PO Tmporec OypiHHS
AK 3 TIOBEPXHI, TaK i 3 BUOOK CBEPJIOBUHH LIS
NPUAHSTTS pillleHb B mpolieci OypinHsg. OqHuM i3
HaWOIIbII BaXKIMBUX MOMIYJIB MTaHOI CHCTEMH €
MOJYJIb TIPUUHSATTS PIMICHHS MO0 IIBUAKOCTI
o0epTaHHs A0JOTa Ta OCHOBOTO 3YCHIUISI Ha JOJIO-
TO, SIKMI JTO3BOJISIE PETYJIOBAaTH IIBUAKICTH 00ep-
TaHHS J0J0Ta 1 0ChOBE 3yCHJIJIS HAa HHOTO, a TAaKOX
BIJICTTITKOBYBaTH, Ha CKIJbKHA BITIOBIAHI 3MIHU
BIUIMBAIOTh HAa MEXaHIUHy MIBUIKICTH OYypiHHS.
Takox BKazaHO, IO MOIEPEIKEHHS MIPOSIBIB CTPH-
OKomoAiOHOT Mo/1avi MUTSIXOM 3aCTOCYBaHHS OHO-
ro i3 3alpoIOHOBAaHUX HAOOPIB aNTOPUTMIB, NO-
3BOJISI€ ITIBUINUTA MEXaHIUHY IIBUAKICTH OYpiHHS
Ha 15-30%.

KareropusoBani ~ KOMIOHEHTH  TEXHOJOT
NPUHHATTS PIICHb B PEAIBHOMY 4aci LOBOASTH
e(eKTHBHICTh JIaHOI TEXHOJOTII JIIsl HOBITHIX Me-
TOAUK OypiHHS. BiIIBIIICTH HOCTIIKEHD 06a3yIOTHCS
Ha aHami3l (aKTUYHUX JNaHUX, M0 JaJI0 3MOT OIli-

HUTH BIUIMB Ta (PAKTHYHY LiHHICTH CHCTEM NPHIH-
STTS PillIeHb B PEXUMI pealibHOTO 4acy. byno Ta-
KOX TIOKa3aHO, 10 OCHOBHA CKJAJHICTh CHCTEM
MIPUAHATTS PIICHh B PEXKUMI PEATBHOTO 4acy mo-
JsITae B TOMY, II0 BOHA BKJIFOYAE JIIOJCHKHUN (ak-
TOP Ta (haKTOp TEXHOJNOTI] I KOMIIOHCHTH TEXHOJIO-
TiYHOTO Tmporecy OypiHHS HAaPTOBUX 1 Ta30BHX
cBepaIoBHH. B pesynbTaTi Oyno 3amporoHOBaHO
IHCTPYMEHTH IJIsl OIlIHKM TIOTCHINIMHOI EKOHOMIii
KOINTIiB Ta Yacy, a TaKOXX OIMHUCAHO TEXHOJIOTIUHI
KOMITOHEHTH IS iX peanisariii. Bkasana kareropu-
3aIlisi TEXHOJOTIYHUX KOMITOHEHT BHUKOPHCTOBYE
JiarpaMu, IO ONKCYIOTh IPOLEC EKOHOMIYHOL
OL[IHKH.

OyHKITIOHYBaHHS CHCTEMH, IO 3a0e3redye
TepeIaBaHHsl JIAHUX B PEKUMI PEabHOIrO 4acy Ha
cepBep MiATPUMKH Tpouecy OypiHHS, Ma€ Ha MeTI
TEpeIaBaHHs IAHUX Ta MEPEBIPKY iX SAKOCTI pere-
BAaHTHUMH MYJIbTHIMCUHMIUTIHADHUME (DaxiBUsAMH B
PEKHMMI peanbHOro uacy Ha OCHOBI BHCOKOIIIBU/I-
kicHoro [HTepHer-3'€qHanHs. B manomy BUmamky
MPUHHATTS pilllcHh 0a3yBaTUMEThCSI Ha CYJKCH-
HSIX, BKITIOYCHHX Y MPOIEC EKCIEPTIiB, 110, B CBOIO
4epry, TeXHIYHO 1 TEXHOJOTIYHO 3BOAUTHMETHCS
JIO OIIIHIOBAaHHS HASIBHOTO B HUX €KCHEPTHOTO JI0-
cBixy. OCHOBHHMM pPE3yJIbTaTOM B JAHOMY BHUITAJIKY
€ Te, 10 3aBJSKH MOXJIMBOCTI TIEPEIaBaHHS JaHUX
B PEXHMi PEALHOTO Yacy 3aco0aMH aBTOMAaTH30-
BaHUX CHCTEM KOHTPOJIIO, MOXe OyTH CYTTEBO
3MCHIIICHA KIJIbKICTh aBapiiHUX CUTYyaIlii, 1 BiaIO-
BiJTHO, KUIBKICTh MPHUMYCOBHUX 3aKPHUTTIB CBEPIJIO-
BUHHU, a TaKOX PETYJSIPHICTh Ta PETIAMEHTOBA-
HICTh TEXHOJIOTIYHUX OTICPAIlili.

IcHyrOWi migxXoaw KepyBaHHS MEXaHIYHOIO
MIBUIKICTIO OYpiHHS B pealbHOMY 4Yaci BHKOPHC-
TOBYIOTH TEXHOJIOTII0 HAJAIITOBYBAHOTO KOHTPO-
JIFO TSl TIOCTIIOBHO CTa01IbHOT MakcuMizarii ede-
KTUBHOCTI BIJIKOJIOBaHHS yJIaMKiB MOpOAH Oypo-
BHM JOJIOTOM 1 TIepefaBaHHs €HEprii Bi MiIIOTH
OypoBoi Bexi a0 mosora. OCHOBHI YIOCKOHAJICH-
HS, IO MPOIOHYIOTHCS, MOJSATATh Y MiABUINCHI
TiIpaBIivyHOI MOTYKHOCTI JJIsl 3MEHILICHHS eeKTy
BIUTMBY IIUTaMy Ha 030poeHHS jgonota. J[is 1poro
3aCTOCOBYETBCS HENCPEPBHUIT KOHTPOIIb MEXaHiy-
HOI IIUTOMOI EHEPTil | BUKOHYEThCS HANAIITYBAHHS
OCBHOBOTO 3YCHJIIS Ha JOJOTO 1 KiTbKOCTI 00EpTiB
3a XBWJIMHY 3 METOIO BIUIMBY Ha BiOparllii Ha BUOOT
1 3MEHIIICHHS 3araJIbHUX BTPAT CHEPrii.

3acTOCOBYBaHI aITOPUTMH MPUHHATTS PIiIlICHB
B Iporeci OypiHHS BHUKOPHUCTOBYIOTH ITapaMeTpH
pEATbHOTO Yacy JUIsl IapoIIOK TBEPIOCILIABHOI
KOPOHKH. ICHYIOUi MeTomoNorii CKIamarTbes 3
KPOKIB B SIKHX OI[IHFOETHCS OCHOBE 3YCHILIS Ha JI0-
JIOTO TIPH 3a7aHiil MEXaHIYHIH MBUIKOCTI OYpiHHA,
a 3a METOJIOM KOPEJAIii OIMIHIOETHCS IIBHIKICTH
obOepTaHHs OypOBOi KOJIOHU 1 MapaMeTpPH OChOBOTO
3ycuiis Ha nonoto. [lapamerp BuOHMpaeTbes 3a
YMOBH HalMEHIIIO1 BapTOCTI Mporec OypiHHS.

TakuM YHHOM, MOMXJIMBICTH IWHAMIYHOTO
MIPUIHATTS pillleHb 3a0e3MeuyeThcsl KOMYHIKaITii-
HUMHU MOXKITUBOCTSIMU KOMIT IOTEPHUX TEXHOJIOTIN
B peasibHOMY uaci. HoBiTHI mociipkeHHs B 001acTi
CHUCTEM PEallbHOTO Yacy € OCHOBOIO pealtizaiii 3a-
Iad TPUHHATTS PINICHh IIOAO TEXHOJIOTIYHUX
MPoIIeCiB, OB’ s13aHUX 3 OypiHHsaM. ToMy, Ha yBary
3aCIYrOBY€E MaJIO JOCTiDKEHE TUTAHHS 1HTEICKTY-
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amizarii pilleHHs JaHWX 3a/1ad4, 0 OCOOJIMBO aK-
TyaJlbHO B yMOBaX HEMOBHOTH, HETOYHOCTI Ta
PO3MUTOCTI JaHUX TIPO TEXHOJOTIYHHIA TPOIIEC
OypiHHA Ha()TOBUX 1 ra30BUX CBEPIJIOBHH.

Merto n1aHoi cTaTTi € pO3pOOIJICHHS CTpaTe-
rii Ta BBeCHHs (POpMabHUX 3ac00IB, OPIEHTOBA-
HUX HA 3HAHHs JUIs IHTENEKTyanmisauii mpoueayp
HNPUHHATTS pillleHb y mpoueci OypiHHsa HadTOBUX i
ra3oBHX CBEpPUIOBHH.

Buknaa ocHoBHOro martepiany. SIk cBiT4HTH
BUKOHAHUM OIJISII JIITEpaTypHUX JKepen, iCHye
Oarato JeTadizoBaHMX 1 €(EKTHMBHHMX IOCIIIKEHb
B 00acTi MIPUHHATTS PIIICHb y TpoIleci OypiHHS,
OUTBIIICTD 3 SIKMX CHOPSMOBaHI HA 3MEHIICHHS Bap-
TocTi mpouecy Oypinns. Ha mouarkoBux eramax
PO3BUTKY TEXHOJIOri OypiHHS 4€pe3 HENOCKOHA-
JCTh KOMYHIKAI[IHHUX CHUCTEM, TaKi JTOCIiKCHHS
MoJIATaaTd B 0OpoOIli 3i0paHuX BPYYHY NaHUX 3
METOI0 X MOJaNbIIOro aHanizy. BukopuctoByoun
JOCSATHEHHsI B 00nacTi cucreM 300py JaHux Ta Oe-
py4H A0 yBard 3Ha4yHi YCHiXW B iX KOMYyHiKaIiii-
HOMY CErMEHTI, CTalla MOXKJIMBOIO Tiepe/iava JaHuX
OesrocepenHbo 3 OypoBoro MaigaHunka. Buxoms-
Yd 3 TaKUX anapaTHUX pillleHb, HOBITHI JOCIi-
JDKeHHSI OyJiM CcHpsiMOBaHI Ha OOpOOKY HasBHHX
JaHWX, [I0 CTANO MiAIPYHTSIM CTBOPEHHS CHCTEM
MPUHHATTS pillleHb B mporieci Oypiaas. [Ipu mpomy
MIIXOMU IMIOJO0 TPUUHATTS PIllleHb B OCHOBHOMY
NOJSITald 'y TOKpalleHHI e(eKTUBHOCTI POOOTH
nepcoHany OypoBOi yCTaHOBKH, a0o 0Oa3zyBaiuCh
Ha TapaMmeTpax, fKi JaBalu Hakpaily e]exTus-
HICTh V BUAUICHOMY CerMeHTi maHux. IIpore, Ta-
KO BOKJIUBUM OyB TOH (haxT, 1o Taki HiI[XOI[I/I HE
posrisiaanu G6arato (pakTopis, AKi 3 BUCOKOKO HMO-
BIPHICTIO MOIJIM MaTH CYTTEBHIi BILUIMB Ha 3arajib-
HUH Tpolec MiABUILEHHS MEXaHI4HOi IIBHUAKOCTI
OypinHsa. OnHIEI0 3 OCHOBHUX MPOOJIEM pO3pOOKH
HATOBUX 1 Ta30BUX POJIOBUIN € IHUTAHHS OTPH-
MaHHSI IPUAHATHOI BapTocTi OypiHHS HAapTOBHUX i
ra3oBUX CBEPAJOBMH. TaKuM YMHOM, OCHOBHE 3a-
BJIaHHSI TIOJSITaTUME B PO3POOJICHHI METOJIB 1 3a-
C00iB 3HIDKCHHS 3araJIbHOI BapTOCTIi, iABUIICHHS
3arajgbHOI €PEeKTUBHOCTI 1 3MEHIIICHHS TMOBIpHOC-
Ti BUHUKHCHHS aBapiiHUX CUTYyaliil B TEXHOJOI1Y-
HOMy Tipoueci Oypinnsi. Kpim toro, sany npo6ie-
My CIIJ POSIJISZIATH B KOHTCKCTI 3HAYHHX TEXHO-
JNOTIYHUX iHHOBALIX B 0071acTi OypiHHS, MO Manu
Miciie B ocTaHHi JecaTwiiTTs. CydacHi TeXHOJIOTIT
JTO3BOJISIIOTH MPOBOAMTH OE3IEYHI, IPYKHI 10 Ha-
BKOJIMIIIHBOTO CEPEIOBUINA i e()eKTUBHI MO0 Ba-
pTOCTi PO3pOOKU CBEpUIOBMH. HalOinbmn Bakiu-
BUMH CEpeJl HOBITHIX TEXHOJIOTiH OYypiHHS € came
KOMYHIKaIiifHi 1 KOMI FOTEpHI TEXHOJIOTIi, 0 1a-
I0Th 3MOTY sIKHalleeKTUBHIILE BUPIIyBaTh 3aaadi
MPUKAHATTSA pilieHb B mporeci Oypinns. Bee e pa-
30M J03BOJISIE HATPOMAKyBaTH Ta 0OpOOIISATH Be-
JIMKI MacHBH JaHUX Yy BHUTJISAI 0a3 gaHuX (B TOMY
YMCI 1 BiIJIANIEHNX), 3aBIAKH YOMY MOXKIMBO BH-
plunyBaTi KOMIUIEKCHI 3a/a4i, B TOMY 4HCII 3214l
i ABUILEHHS €EeKTUBHOCTI Mporecy OypiHHS.

Big camoro modaTKy pO3BUTKY TEXHOJIOTiH
OypiHHS OTIEPaTOPH TEXHOJIOTIYHOTO IMPOIIECY IIIy-
KaJld TIUISIXWA Ta 3aco0M 3MCHIIICHHS BapTOCTi Oy-
piHHS, Hacammiepe ] Yyepe3 MiABUINCHHS IBUIKOCTI

Oypinns. B HadTOra3oBiii mMpOMHCIOBOCTI mepiia
CBEpJUIOBHHA, MpOOypeHa Ha HOBOMY DOJOBHILI,
MaTUME HaWBHIIYy BapTiCThb. Y Mipy po3poOKH po-
JIOBMIIIA 3POCTAE KIIBKICTh 1H(OpMAILIT PO HHOTO,
0 J03BOJISIE PEalli3yBaTH TEXHIKA €(EKTHBHOTO
MPUHHATTS pillleHb B Mporeci OypiHHs, O BiANO-
BIZTHO, 3HW)KY€E BapTiCTb KOKHOI HACTYITHOI CBEPI-
JoBUHH. BBaxkaTbcs, 1110 Ha IEBHOMY €TaIli po3po-
Oku OyJie JOCSITHYTA TOYKA, IMICHIS TKOT HEMOKIHNBO
Oyzie BHECTH JKOJHHUX CYTTEBHX IOKpAIIEHb B TEX-
HoJloriuHui mponiec OypiHHs. OCHOBHHMM 3aBjaH-
HSM, BUXOISYH 3 KOMIUIEKCHOCTI BIIHOIIEHHS MIXK
napaMmeTpamH npouecy OypiHHS, € BU3HAUYEHHS Ti€l
KOMOIHaIii omepaifiHiuX TEXHOJOTIYHUX YMOB, 3a
SIKOT MOJKJTUBO OTPUMYBAaTH MiHIMAJIbHY BapTiCTh
OypinHs. TakuMm YHHOM, OCHOBHUM HaIPSMKOM
MIPaBUIBHOTO TUIaHYBaHHS OypiHHS CBEPIIOBUHHU €
MIBUIICHHS SIKOCTI TEXHOJOTIYHUX OIeparii i
MiHIMi3allis 3araJIbHAX BHTpAT. [HITUM BasKITMBHM
ACTICKTOM HPUHHATTS PIlIeHb € MOKPAIICHHs 3ara-
JILHOT TEXHOJIOTiT OypiHHS 1 MiABUILEHHS 3arajJbHOT
epexTHBHOCTI cucTteMH. KpiM TOro, BaXJIMBUM
(dakTopom 3abe3nedeHHs Oe3MeKn JOBKULIA € MakK-
CHMAJIFHO MOXJIBE YHUKHEHHS aBapiiHUX TEXHO-
JIOTIYHUX CHUTYAIliH.

TakuM 4YMHOM, MPUYUHA Bce OiNBIIOT yBaru
Ha(TOra30BUX KOMIIAHIH J0 MiJABHUIECHHS SEKTH-
BHOCTI pOOOTH oOmepaTopiB Ha OypoBUX MaimaH-
YUKaX 3yMOBIIOETHCA, IEpIl 3a Bce, (hakTopom
BapTOCTi Ta (aKTOPOM MaKCHMAJILHOTO YHHKHEH-
Hsl aBapifiHuX cuTyauil. Ha choropHilHii AeHb,
KOJIM BapTIiCTh BYIJICBOAHEBUX PECYPCIB J0CATIIA
CBOTO MIKy, 3pOCia TakokK i BapTicTh GypoBOro
oOJaHaHHs, BUTPATH HA OIUIATY TIpali i TOWIO.
Tomy siK onuH 3 epEKTUBHUX UUIAXIB NOCATHEHHS
PEHTA0ETBHOCTI PO3IJISINAETEC caMme MUIAX [Mij-
BHIICHHSI €()eKTUBHOCTI TEXHOJOTIYHOTO MPOIECY
OypiHHS HaTOBUX 1 ra30BUX CBEPAJIOBUH, SIKE 30-
KpeMa JI0CATAETHCS 32 PaXyHOK 3aCTOCYBaHHS TEX-
HOJIOT11 KJTacTepHu3allii Ta TEXHOJIOTII CIIPSIMOBaHO-
ro OypiHHS, 3 MOKJIHUBICTIO OTPUMaHHA KyIlla CBe-
PIUIOBUH 3 OHOTO OOMEXKEHOTO B ILIONI MaijaaH-
yuka. Lle mae 3Mory yHUKaTH IOJATKOBUX BHUTpAT
Ha TOOYIOBY OKPEMHUX TEXHOJOTIYHUX CTPYKTYP
JUISL KOXKHO1 CBep/uIoBUHU. [Ipu BCcTaHOBJIEHUX Ma-
pamerpax OypiHHS HaHOiNBII Ba)KJIMBHUN BIUIUB Ha
3HIKCHHSI BapTOCTi OypiHHS MaTtuMme came (akT
OMU3BKOr0 PO3MIILIEHHS CBEPAJIOBHH, LIO IOJISTa-
THME B MOKJIMBOCTI €(eKTHBHOI peaisaliii 300py
Ta 00pOOKM TaHUX.

OcHoBHI napameTrpu OypiHHS, sIKi po3risijaa-
IOTBCSL SIK TaKi, O MAKOTh BILUIMB Ha (akTop Mexa-
HIYHOI WBHAKOCTI OYPiHHS, HE € MOBHICTIO 3pO3Y-
MUIMMH Ta JOCII/DKEHUMHU i BiATOBIIHO PO3IJIA-
JAI0ThCA SIK HAJTO KOMIUIEKCHI, 3 TOYKH 30Dy II0-
OynoBu edekTuBHUX Mojenei. Tox He iCHye Tod-
HOI MaTeMaTU4HOI MOJIEN, fiKa O OMUCyBasla Mexa-
HIYHY MIBHAKICTH OypiHHS AJISi POTOPHOro OypiH-
Hst. OJIHAK, ICHY€ Psi/l MATeMAaTHIHUX MOJICIICH, sIKI
TIOE/IHYIOTh BiJIOMI MOIIMBI BiJIHOLIEHHS Tapame-
TpiB OypinHs. Taki Mozmemi CTBOpEeHi AJsS MiJIBU-
LICHHS eq)eKTI/IBHOCTl OypiHHS WUISIXOM BHOODY,
HAMPUKJIA/, HAHKPAIOro 3HAYEeHHs OChOBOTO 3y-
CHJUISL Ha JI0JIOTO | IIBUIKOCTI 0OEpTaHHA H0I0Ta
IUISL TOCATHEHHS MiHIMaJBHOI BapTOCTi Mporecy
OypinHs. TakuMm 4uHOM, OyJIO NOCATHYTO 3HAauyHE
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| BnpoBamxeHHs1 TEXHONOTi KOHIYHMX WapOLWKOBUX AONIT |

J L

MpUAHATTA pilleHb, WNAXOM NiAGOPY 3HaYeHb 3y CUINA Ha AONOTOo i YMcrna obeprTiB 3a
XBUIMTUHY

J L

| Mepioa BNpoBagXeHHA CUCTEM NPUNHATTA pilleHb Ha Oy poBUX MagaH4YUKax |

J L

| MPUAHATTA pilleHb Ha OCHOBI MHOXWUHHOI perpecii |

J L

| Po3po6neHHsi MeToAIB NPUIHATTA pilleHb Y npoueci OypiHHA B peXuUMi peanbHOro Yacy |

J L

| NonbBa anpobauisa moaenen npouecy 6ypiHHA |

= L

| BnpoBampkeHHs MeTOAIB MOHITOPUHIY JaHUX B PEXUMI pearibHOro yacy |

J L

BnpoBamkeHHA LleHTPIB Kepy BaHHA TEXHOMOriYHUMM onepauisiMm B peXxXumi peanbHoOro
yacy (B TOMy Yucni B pexumi BiaaaneHoro aocryny)

J L

BnpoBamxeHHA TeXHOMOTii MOHITOPUHIY NapamMeTpiB Ha 6ypoBOMYy ManAaH4YuKy
B peXuMi peanbHOro yacy

J L

BnpoBapxeHHA MeTOAIB NepeaaYi AaHUX B PeXUMi peanibHOro Yacy B LeHTP NiATPUMKU

J L

MpuIHATTA pileHb B npoueci Oy piHHA B peXuMi peanbHOro yacy
3aco6aMu MHOXWHHOI perpecii

Pucynok 1 —Etanu po3BHTKY TexXHoJIOTiii mpouecy OypiHHs HadTOBHX Ta ra30BUX CBePAJIOBUHH

3HW)KEHHSI BapTOCTI OYpiHHS 3a paXxyHOK CTBOpe-
HUX MaTeMaTUYHUX MOJEIEH.

Takox BaXJIMBO MaTH Ha yBasi, IO BIAacTHU-
BOCTI TipCBKOi TOPOAH, SIKI HE KOHTPOJIOIOTHCS
CHUCTEMOIO, € OJHHM 3 BUPIMIATEHUX (HaKTOPIB IIO0-
10 OLiHKH e(eKTUBHOCTI OypiHHS. BmactuBocTi
OypoBOro po34rHy Ta TUI OypOBOTO J10JIOTa X0Ua i
€ KOHTPOJIbOBAaHMMH IIapaMeTpamH, aje B OiibLIo-
CTI METOWK OypiHHS BOHH HE 3MIHIOIOTLCS B CTa-
HIAPTHHUX peXUMax poOoTH moiora. B Toit xe gac
TiIpaBivHI XapaKTEPUCTHKH, OChOBE 3YCHJUII Ha
J0JI0TO, MIBHAKICTH 00EpTaHHS OypOBOTO J0JIOTA,
HIBUIKICTh 00epTaHHS OypoBOi KOJOHU HaleKaTb
JIO OJIHHX 3 HAHOLIBII KOHTPOIBOBAHUX (HAKTOPIB.

IIpoTsroM m04aTKOBOrO INEPIOAY PO3BHTKY
TEXHOJIOTIH POTOpHOro GypiHHs Oymu po3polieHi
Pi3HI BUIM Ta THIHU JOJIT JUIss POTOPHOTO OYpiHHS,
BUM 00CAHUX KOJIOH, TEXHIKH LEMEHTYBAaHHS 1
pi3HOMaHITHI THIIN OYpOBHX pO34MHIB. Po3BHTOK
BiOyBaBCS B HampsiMi 30UTBIICHHS ITOTY>KHOCTI
OypOBHX yCTaHOBOK, IIOKPALICHHS SKOCTi OypOBUX
JIOJIIT, IOKPAIEHHS e(DeKTUBHOCTI IIEMEHTYBAHHS 1
noOyJ0BU METOIUK poOOTH 3 OYpOBUMH PO3UYHHA-
MH. B pe3ymbrari JOCHIHKCHH TEXHOJIOTIYHUX
nporieciB OypiHHS Oy710 BU3HAYCHO OCHOBHI MPHH-
OUMHA POOOTH TiIPaBIivuHOI CHCTEMH, CYTTEBO IIO-
KpallleHO TEXHOJIOTiI0 OypOBHX JOJIT, MOKPALICHO
TEXHOJIOTI0 MOOY/I0BU Ta 3aCTOCYBaHHs OypoBHX
pO34MHiB. SIK OJMH 3 OCHOBHMX PE3YINbTATiB PO3-
BUTKY TEXHOJIOTi1 OypiHHS CNiZ PO3IJISIaTé BIPO-
Ba/PKEHHS METOJIB €(QEeKTHBHOTO NPHHHATTA pi-
meHs. Bee me mpusBeno 10 BUKOPUCTAHHS aBTO-
MaTH30BaHUX Ta KOMIT IOTEPH30BAHUX CHCTEM 13
3[ATHICTIO KOHTPOJIIOBATH TapaMeTpu OypiHHS B
TEXHOJIOTIYHHX Ipolnecax OypiHHA HaTOBUX i ra-
30BUX CBEPAJIOBUH.

Ha puc. 1 mpencraBieHo orisg OCHOBHHX
eTalliB PO3BUTKY TeXHOJIOTii OypiHHA. B HbOMY
HAaBEJICHO aHAJITHYHI OIIHKM TOEJIHAHb OCHOBOTO
3yCHJUIS Ha JI0JIOTO 1 MIBHIKOCTI OOEpPTaHHS I10JIO-
Ta 3 METOI0 BUBEJICHHS CEMITIPUYHAX MaTeMaTH4-
HUX BUPa3iB IJs1 OYiKYBaHb IIOJIO KUTTEBOTO LIUK-
Jy J0JIOTa, a TAaKOX INOJ0 MEXaHIUYHOI MIBHIKOCTI
OypinHs gk (GyHKOii TAMOMHM, MIBHIKOCTI 00ep-
TaHHS JIOJOTa 1 OCHhOBOTO 3YCHIUIA Ha JOJIOTO.
I'padoBi npemcTaBiaeHHS 1 MPOLETYyPH IS TOJIHO-
BUX 3aCTOCYBaHb YMOJJIWBIIOIOTH BHU3HAYCHHS
e(eKTHBHUX TOE€IHaHb OypoBHX mapameTpiB. Bu-
KOPUCTaHHsI JIIHIAHOT MOJIEII IBUIKOCTI OYpiHHSA 1
BUKOHAHHS aHanisy Juisi BUOOpy mapamerpis Oy-
PIHHS IUIIXOM BHUKOPHCTaHHs (GopMynu MiHiMa-
JIBHAX BHUTPAT CBIAYMTH, IO MaKCHMAllbHE 3Ha-
YCHHs MCXaHIYHOI IIBHKOCTI OypIHHS MOXe 30i-
raTucs 3 MiJXOJOM MiHIMaJBHOI BapTOCTi, SKILIO
ITHOpYBaTH HaKJIAJCHI TEXHOJOTIYHI OOMEKCHHS.
3okpema OyJ10 pO3BHHYTO TEXHIKY OypiHHSA, B sAKii
nepcoHan OypoBOi MIr NpHUHMAaTH PIICHHS OO0
mporecy OypiHHS Oe3mocepeHhO0 Ha OypoBOMY
MaiinaHuuKy, 0a3ylodnuch Ha po3polneHux rpado-
BHX IIa0JI0OHAX 1 PIBHAHHSX.

ICHyI04Yl METOAMKH 03BOJISAIOTH 1ACHTU(IKY-
BaTH HaWKpally 3 MOXIMBUX KOHCTPYKILIiH cBepl-
JIOBMHHM 3 TOYKH 30py ii epextuBHOCTI. TexHiKM
NPUHHSTTS PILICHb B HPOLECI OYpIHHS JOCIIIKY-
I0Th TPAHWYHI 3HAYCHHS ITi[BUIICHHS MOKJIHBOI
edextuBHOCTI. Ha HacTynmHOMY eTami Oynu po3po-
OJeHI TeXHIKM MOHITOPHUHTY B pEaJIbHOTO Yacy, 110
YMOXKJIUBIIIOBAIM BiJlIaJeHUH MOHITOPHUHT Mapa-
MeTpiB Oypinns. Iloganbmum po3BHTKOM JaHOI
TEXHOJIOT1I CTaJI0 BIPOBAIKCHHS IICHTPIB MiATPH-
MKH TEXHOJIOTIYHHX OIlepallii B pealbHOMY dYaci.
Takox oTpuMalii PO3BUTOK HOBITHI TEXHIKM MOHi-
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TOPUHTY TMapaMeTpiB OypiHHA Oe3mocepeqHbO Ha
OypoBOMY MaillaHUUKY.

[IpoTe, BBaxa€eThCsl, MO PO3BUTOK BCiX JaHUX
TEXHIK Ta TEXHOJIOTiH 0a3yeThcs Ha IMOYATKOBHUX
pe3ynbTaTax, OTPUMaHWX B CHUCTEMaxX POTOPHOTO
OypiHHs. 30KpemMa JaHI TEXHOJOTil 03BOJSIOTH
BUKOHYBAaTH POTOPHO-KEpOBaHE MOXHIE OypiHHS,
KOHTPOJIbOBaHE THCKOM OypiHHA Ta iH. OcoOnuBi-
CTIO HOBITHIX TEXHOJIOTiM OypiHHS € Te, IO BOHH
0a3yloThCS Ha PO3BHHYTHX 3acobax BepudikoBa-
HOT'O JJOCTYIY [0 MapaMeTpiB OypiHHS, JOCTYITHUX
MeToAiB iX 30epiraHHs 1 BigmajieHoi mepexayi B
pexumi peasibHOTO Yacy. TexHonoriyna peanizamis
TaKOTO TiJIX0/Y Y BUIJIAI CHCTEM aBTOMATHYHOTO
300py faHuX 3 OypOBOro MaiaH4KKY 1 iX Hepeja-
Ya Ha CepBEP BIIKPHIA HOBI NCPCICKTHBH IIOJO
aBTOMATH3aLil npouecy OypiHHS 1 BiNOBIAHKX
cepicHUX QyHKIIH Horo KOHTpomo. OCHOBY Ta-
KOT'O MJIXO/ly CKJIAJa€ aHali3 NaHuX OTPHMAHMX B
mporieci OypiHHS CIpsAMOBaHUX CBepaiaoBHH. Oc-
HOBHHMM 3aBJIaHHSIM B TIPOIIECI TAKOTO OYpiHHA €
JOCSATHEHHsI 3aJaHMX PIBHIB Je0iTy BYTJIEBOIHIB 3
BIJTHOCHO BHMCOKHMMH KyTaMH Haxuily CTOBOypa
CBEP/VIOBHHHU.

3aBIOSKH HOBITHIM KOMIT FOTEPHHM Ta KOMY-
HiKaIi{HUM TEXHOJIOTisIM B mpoleci OypiHHs Had-
TOBHX 1 Ta30BHUX CBEpPAJIOBUH, BEJIMKI MacHBH Ja-
HUX TepelaloThes 3 OypoBUX MaWJaHUYHKIB U iX
MOAJIBINIOTO aHalli3y. BakimuBicTh maHOI mporie-
JIypH 3YMOBIIIOETHCS THM, 110 (aKTHYHI JaHi €
€IWHUM JUKepenoM iHGopMamii Ui TPUHHATTA
pimens mono OypoBux omepauiii. CywacHi ycta-
HOBKM KOHTPOJIKO MpOLECY OypiHHA JI03BOJSIOTH
BUKOHYBATH BUMIPIOBaHHs PEKMMHHX N1apaMeTpiB
Oypinust (MexaHIYHA MIBMAKICTH OYpiHHS, OCHOBE
3yCHIUIAL Ha JI0JIOTO, YHCIO OOEpTIB 33 XBHIIMHY,
PO3Xi/l IPOMHUBANILHOI PiflMHM); PEECTPYBATH BJIac-
TUBOCTI OYpOBOTO LLIaMy; MEPEAABATH i PEECTPY-
BAaTH OTPUMaHI IiJ{ Yac OypiHHS JaHi; BUKOHYBAaTH
MOHITOPHHT TIporiecy OypiHHS Ha OypoBOMY Maii-
JIAHYMKY i/a00 Ha BiJaJeHOMY TepMiHAJII.

Koxxen mapamerp 3 OypoBOro MaiijaHUHKy
NOBHHEH OyTH 1H(QOPMATHBHUM, IIOJO0 BIUIMBY Ha
3aralbHANA JOCHiKyBaHWN mporec. [lpu mpomy
CJIIJI BUXOAUTH 3 TOTO, 110 HaAIHHICTh 1 TOYHICTb
JaHHUX € Ay)Ke BaXIMBOIO, 10 Ha MPAKTULI BHMa-
ra€ BUCOKOI TOYHOCTI yCiX JaBadiB, OCKiJIbKH 3ara-
JBHUK ycmix mporecy OypiHHS 3alieXaTHME Bif
AKOCTI 3HATHX 3HAYECHb NapamerpiB Oypinus. Jlo
OCHOBHHMX MapaMeTpiB, AKi ONMHCYIOTh aKTUBHICTH
mporecy OypiHHSA, BiZHOCATBHCS. OCHOBE 3yCHILISL
Ha JI0JIOTO, LIBHJIKICTH OOEpTaHHs I0JI0Ta, mapa-
MeTpu OypoOBOTO Hacocy, TJHOMHa CBEPIIOBHHH,
KyT HaxWily CBEpJIOBUH, a3UMYyT CBEpJJIOBHHH,
MEXaHiYHa IIBUAKICTb OYpiHHS, BIACTHBOCTI
OypoBOi KOJIOHH, BJIACTUBOCTI 00CaJHOI KOJIOHH,
BJIACTHUBOCTI OypOBOr0 pO3YMHY, KDYTHHI MOMEHT,
3yCHJUIS Ha TaK, MepeJOypoBHi KapoTax, KapoTax
i yac OypiHHA.

OckibKH, BU3HAYEH] [TAPAMETPH € BAXKIMBH-
MH B IIPOLECI NPUAHATTS PILICHb, TO HABEIEMO
KOPOTKi O3HAa4eHHS OCHOBHHUX IapaMeTpiB Hpoiie-
cy OypiHHSI.

Ocbose 3ycunnsa Ha 0010mo — e 3yCUILIS,
SIKe TIPUKIANAETECS 110 JIONIOTA i Yepe3 HbOro mepe-
JA€ThCSl Ha TIPCBKY IMOPOAY, 3 METOI0 il pyHHY-

BaHHS Ta BU3HAYAETHCS IUIIXOM BHMIipPIOBaHHS
HaTSTy TaJeBOr0 KaHATy 3a JOMOMOTOIO BiAIOBix-
HOTO JaBava. BumipsHe TakuM YWHOM 3HAYCHHS
OCBOBOTO 3yCHJIJISI € CyMapHOIO Barolo, sika BKITIO-
yae B cebe Bary OypWJIBHOI KOJIOHHW, Bary KpOH-
010Ky 1 Bary mpuBoAy OypOBOTO J0JIOTA.

Hlguoxicmo obepmannn oonoma. Jlanuii na-
paMeTp MO3HAYae XapaKTEPUCTHKY <«o0epTiB 32
XBHIMHY» 1 € MBUAKICTIO 0OepTaHHs OypUibHOI
kosionu. [liciisg BHIPOBaKEHHS aBTOMATHU30BaHOT
CHCTEMH TpPHBOAA OYPOBOTO JOJIOTA, 3UUTYBaHHS
mapamerpa € (pakTU4YHO 3a7ayer0 EIEKTPOHHOTO
BHUMIPIOBAJIBHOTO OJIOKY, TOYHICTH SIKOT'O 3aJIC)KHUTh
BiJl HAJTAIITYBaHb CHCTEMH.

Ilapamempu nacoca. 3anexarb Bijt 3 po3mipy
BUKOPUCTOBYBAHOT'O XBOCTOBHKA, YHCIIa XOAiB TO-
pumHs GypoBOro Hacoca i THCKY HarHitauus. 3a
HAsBHOCTI JIBOX HACOCIB, 10 MPALOIOTH OHOYAC-
HO, HEOOXiHO OTPUMYBATH OIHOYACHO [aHi 3
000X HACOCIB. Y BUIIA/IKy BAKOPHUCTaHHS EJIEKTPH-
YHMX HACOCIB KUIBKICTh XOZIB MOPLIHS Bi/ANOBIIa€
4acTOTi 00EepPTaHHS POTOpa JBHTYHA. SIKIO BUMi-
PIOETBCS TUCK, IO CTBOPIOETHCSI HACOCOM, TO HOTO
3HAYCHHS TTOPIBHIOETHCS 13 TUCKOM B IHJIIHIPHY-
HOMY pe3epByapi. [Ipu IbOMY BaXIUBUM € Te, 110
CTBOPIOBAHWH HACOCOM THCK TIOBHMHEH 3aBXIH Oy-
TH OUIBIIMM 32 THCK B HWIIHAPUYHOMY pe3epBya-
pi. [ns BUMipIOBaHHS BHTPAaTH MPOMHBAIBHOI Pi-
JIIMHA BUKOPHUCTOBYIOTHCS BHUTPATOMIpH, SIKI pO3-
MIITYIOTHCS Ha BUXOII OYpOBOTO Hacoca.

T'nuobuna ceeponoeunu. 3Ha4eHHs TIIMOWHH,
a0o0 IHIIUMU CJIOBaMU MO3UIlisE OypOBOTO J0J0TA €
TUTIOBMM BXiJTHUM 3HA4YCHHSM JUIsl aBTOMAaTU30Ba-
HOI YCTaHOBKH KOHTPOJIIO Iporecy OypinHs. Jlane
3HAYCHHS KOHTPOIIOETHCS ONEPATOPOM 1 BU3HAYA-
€THCS TO3ULIEI0 OJOKY 3aco0aMu aBadiB, PO3Mi-
IIEHUX Ha KPOHOIOII].

Kym naxuny ma azumym. 3HaueHHS X Ia-
paMeTpiB BU3HAYAIOTHCS OYPOBHM ManCTPOM IIif
gac TIPOBEACHHS KapOTaXHUX IOCTDKEHb. JlaHi
mapaMeTpy € BaKIMBUMH 3 TOYKH 30py 3abesmie-
YeHHsI CTaOUTLHOCTI CBEPJUIOBHHHM, 1 1X TOYHICTh
HanpsAMY 3aJIeXHUTh BiJl SIKOCTI JiHIM mepenaui aa-
HUX 3 BHOOIO CBEpIOBUHU Ha OypoBHN MaijaH-
YUIK.

Mexaniuna weuoxicme Oypinna. et noxa-
3HUK € HaWOUIbII BaKJIMBUM MapaMeTPOM, OCKiJIb-
KU BCl PO3paxyHKH 0a3yrOThCsl HA OLIHKAaX MEXaHi-
4HOi WBMAKOCTI OypiHHi. JlaHa XapakTepHCTHKa
BUMIDIOETBCS Y€PE3 OLIHKY 3MiHM TO3MLLii Taneso-
ro 610Ky B yaci. BifnosinHo, TouHe KaniOpyBaHHs:
JaBaya LIBHIKOCTI PyXy TajleBOro OJOKYy € Iyxe
BaXXJIMBUM, 3 TOUYKH 30pY OTPHUMAaHHS KOPEKTHOTO
3HAYCHHS TapaMeTpy MeXaHIdHOi IIBHAKOCTI Oy-
pIHHS.

Bracmueocmi 6ypoeoi ma o6caonoi kononu.
€ BAOXIMBUMH JJI1 OOYMCIICHHS BTpPATH HATOpPy
OypOBOTO pO34HHY Bix TepTs B TPYOi.

Baacmueocmi oyposozo po3uuny. Peonorivni
BJIACTUBOCTI 1 TYCTHHA OYPOBOTO PO3UHUHY — cepe
HaANOIIBII BaXXJIMBUX MapaMeTpiB, 3HAYCHHS SKHX
BHUKOPHUCTOBYIOTHCS 3 METOIO NMPUUHATTS PillICHb B
nporieci OypiHHS. B OinbIIOCTI BUMAIKIB TYCTHHA
OypOBOI0 PO3YHMHY BUMIPIOETHCS Ha OCHOBI Kaji0-
pOBaHUX TYCTHHOMIpiB. BUMiproBaHHS peoJiori-
HUX BJIACTHBOCTEH BiIOyBa€ThCs B PyYyHOMY pe-
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xuMi. HoBiTHI po3poOku B TpyOHHX BiCKO3UMET-
pax peaybHOro 4acy J03BOJISIOTE OyIyBaTH ajibTe-
pHAaTUBHI pillleHHs B AaHiil oOmacti. 3okpema, ic-
HY€ DAl eKCIIEPUMEHTAFHUX JOCHTIIKEeHb B J1a00-
paTOPHUX YMOBax 3 BUKOPHCTAHHIM TPYyOHHX Bic-
KO3UMETpiB. 3aCTOCYBaHHA TaKUX TEXHOJOTIH J0-
3BOJISIE MIiABHUILINTH AKICTh OTPUMAaHUX JaHHX, IO
CTOCYIOTBCSI PEOJIOTIYHHUX BIACTUBOCTEH OypOBHX
PO3YMHIB B peaIbHOMY Yaci.

Kpymuuit momenm. Jlanuii mapametp npen-
CTaBJsiE KPYTHHH MOMEHTOM OYpWIIBHOI KOJOHH
mig vac i oOepranns. Bin BuMiproeTbes uepes aa-
Bayi, po3MilleHi Ha nMpuBoai OypoBoro ponora. J{o
HEJaBHHOT'O YacCy BHMIPIOBAHHS JAaHOTO TapameT-
py Oyno HOCWTH BIAHOCHHM, IO BiMIMOBITHO 00-
MeXyBaJlo Horo BUKOpUCTaHHs. Ha cboromHimHii
JIeHb, TaHUW TapaMeTp HaOyBae Bce OibIIOI Ba-
JIUBOCTI 7151 IOXWJIKX 1 BUKPUBJIEHUX CBEPIJIOBHH,
OCKIIBKH HOTO 3HAYEHHS HAIpsIMY IOB’ s3aHe ede-
KTHBHICTIO OYUCTKH CTOBOYpa CBEPIIOBUHHU.

Kapomaoic nio wac oypinna. Ilapametpu, mo
MarTh BIJHOLICHHS 10 TIpChKOI mopoau (TBep-
HiCTh, MUIACTOBMH THCK, IJIACTOBA TEMIIEPATYpA,
BOJIOHACHYEHICTB), MOXKYTh OyTH OTPHMaHi y Tpo-
ueci OypiHHS 3acobamu KapOTaKHHX JTOCITIHKECHB 1
BUKOPUCTaHI i1 YaC MPUHHSATTS PIillICHb.

dakTopH, 10 MalOTh BIUIUB Ha MEXaHIYHY
MIBUJIKICTh OYpiHHS, MOMIISIOTHCS HA JBa OCHOBHI
KJIACH: KOHTPOJIHOBAHI 1 OB’ s13aH1 3 HABKOJHUIITHIM
cepenoBuiieM. KoHTponmsoBaHMMH  (haKTOpaMu
MOXYTh OyTH Oe3mocepenHbO 3MiHEHi, a came,
OCBOBE 3yCHJIISL HA JI0JIOTO, IIBU/KICTh 06epTaHH;1
70J0Ta, TigpaBiiuHi  BrnactuBocTi. ®daktopu
HaBKOJIMIITHBOTO CEpefOBUINA, 3 1HIIOrO OOKY, HE
MOXYTh OyTH KOHTpOJIbOBaHUMH. lle Taki ¢akTo-
pH, SK BJIACTUBOCTI TipChKOI MOPOAM Ta BHMOTH
moxao Oyposoro po3unHy. [Ipuunna Toro, mo Oy-
POBUH PO3YHH PO3IISIIAETHCS K (PaKTOp cepeno-
BHWIIIA, TIOJISTAE B TOMY, III0 HEOOXiaHa IMeBHA HOTO
TYCTHHA JJIS TOTO, IO0 MOCSATTH BiAITOBITHUX ITi-
JieH, HANPUKJIIAJ TaKWX, K OTPUMAHHS JIOCTaTHBO-
rO 3aJMIIKOBOrO THUCKY IS YHUKHEHHS MOTparl-
TsiHHS (QITIOINIB 3 TIPCHKOI MOPOAM y CTOBOYp CBe-
ptoBuHH. [HIMIMM BaknuBuM (pakTopoMm € edekT
3arajbHOI TiAPABIIKH, [0 Ma€ BIIHOLICHHS [0
BCIX TEXHOJOTIYHUX ONepauiil npouecy OypiHHS,
SKHH, B CBOIO Yepry, 3HAXOAMTHCS MiJ BILUIMBOM
GaraThoX iHIIIX (hakTOpiB, TaKUX SK: JIITOJIOTIA,
THIT OYPOBOTO JTOJIOTA, TUCK HAa BHOOI, TeMIIepaTy-
pHI yMOBH, PEOJIOTIYHI BIACTHBOCTI OypOBOTO
PO3UMHY, a TaKOX MapaMeTpiB mpouecy OypiHHS
3arajioM. TakuM 4MHOM, €)EeKTHBHICTh MEXaHIYHOI
HIBUIKOCTI OypiHHSI 3aJeXKHUTh 1 € (YHKLIEIO SK
KOHTPOJIbOBAaHUX (aKTOPiB, Tak 1 (pakTOpiB 30BHI-
ITHBOTO CepeloBUINa. Pe3ynbpratd  MOCHiIKEeHb
MOKAa3yI0Th, [0 MEXaHIYHA IIBHJKICTh OYpiHHS B
3arajibHOMY 30UNBIIYETHCS 13 3MCHIICHHSIM 3HA-
YeHHS MapaMeTpa I'yCTHHH LUPKYIIOHYoro Oypo-
BOTO PO3YHHY.

[HIII0T0 BaXJTMBOIO YMOBOIO KOHTPOJIIO MeXa-
HIYHOI IIBUAKOCTI OYpiHHA € CIOCIO BUBEICHHS
OypoBoro nuiamy. AHali3 BIUIUBY cliocoOy BHUBe-
JICHHs LJIaMy HA mapameTpu OypiHHS B MPOLEC
OypiHHSL TOPM3OHTAIILHUX 1 MOXWJIMX CBEPIJIOBUH
CBIJIYUTH, IO CEPEIHS BUTpaTa OYpPOBOTO PO3UYMHY
B 3aTpyOHOMY TIPOCTOpPi € JAOMIHYIOUMM Tapamer-

pOM IMIOJ0 TPaHCHOPTYBaHHS OypOBOTO MUIAMY,
TOOTO YMM BHILOIO € BUTPATa MPOMHUBATIBHOI PiH-
HH, TUM MEHIIMA 00'€eM ocany OypoBOro uuiamy.
IIpoTe MexaHiuHA MIBUAKICT OYpIiHHS 1 HaXWI
croBOypa cBepayioBuHHM Oinbire 70 rpamyciB He
Ma€ >KOIHOTO BIUIMBY Ha TOBINMHY ILIAMOBOTO
ocany. B Toii xe yac, ryctuHa OypOBOTO PO3YHHY
Ma€ HEBEJMKHUI BIUTMB Ha 301IbIICHHS MUIAMOBOTO
ocany. BinmoBizgHo, 31 3pocTaHHSIM B’ SI3KOCTI Oy-
POBOTO PO3YMHY CHOCTEPITAETHCS 3MEHINCHHS BH-
JAJICHHSL 0cay OypoBOTO IIamy. 3pocTarodi 3Ha-
YCHHS EKCIICHTPUYHOCTI TTO3UTUBHO BILUTUBAIOThH HA
BUJAJICHHS TIJITAMOBOTO ocany. SIK CBIMYUTH [0-
CB1JI, YUM MEHIIINH PO3Mip YACTHHKHU IUIAMY, THM
CKJIAIHIIIE BUAAINTH NTUIAaMOBUN ocaa. Tomy 3po-
3yMiJI0, IO TypOYJACHTHUH MOTIK Kparie 3anodirae
YTBOPEHHIO IIJIAMOBOTO OCaJy.

OpHuM 3 HaMOIBII BayKIMBUX apryMEHTIB, 3
TOUYKH 30py €(PEeKTHBHOIO TPAHCIIOPTYBAHHS IILIa-
My 3 CTOBOYpa CBEpJIOBHHH, € IPUHHSITTS 0 PO3-
sy (hakTopiB, 3BeIeHUX 0 TaOmwi 1.

Ta6aunsa 1 —dakropu edeKTUBHOTO OUHILIEHHST
cTOBOYpa CBEpIJIOBUHHU

Ne 3/m Hassa daxtopy

1 Kyt Haxwmiry cBepanoBuHHA

2 Po3xig 6ypoBoro po3duuHy

3 BiractuBocTi 6ypoBOTO pO3UHHY
(peosoris, ryctina)

4 Posmip Oyposoro uutamy, iHoro ¢popma
1 KOHIICHTpAIIist

5 Po3wmip 3aTpyOHOTO MpocTopy

6 [IBuakicT 0OepTaHHs Ta
EKCIICHTPUIHICTH OYPHIIEHOT TPyOH

7 PesxxuM pyxy OypoBOro po3unHy
(maminapHuii, TypOyICHTHHUI)

TakuM YMHOM, OCHOBHHMH XapaKTepUCTHKa-
MH e(hEeKTUBHOCTI OypiHHS IIPH POTOPHOMY OypiH-
HI € HE TUIbKU e(eKTUBHE TOAPIOHCHHS MOPOIH Ha
IIHi, ajie TaKoX BUAAJCHHS IIaMy 3 TUTOLIMHU Tip-
CbKOi BUPOOKH JIesIKUM Oe3rocepenHiM i eeKkTus-
HUM CIIOCO0OM 3 METOI0 3a0e3MeueHHs T0AaIbIIO-
ro moApiOHEeHHS TipChKOI MOPOAM 1 MPOTPECY TEX-
HOJIOTIYHOTO TIpoIiecy OypiHHS 3araimom. Bimmosi-
JTHO 10 KOMIUIEKCHOCTI PO3yMiHHSI MEXaHi3My Me-
XaHIYHOT MIBHAKOCTI OYypiHHS, B TEXHOJOTIYHHX
orepauisx OypiHHS Ha MOYATKOBUX €Tamax po3BH-
TKy TEXHOJIOTiM OypiHHS OyJIO aganTOBaHO EMITi-
PHYHI MiZXONH, HUIAXOM KBaHTH(IKalii BILIMBY
KOHTPO/IbOBAHMX IAPAaMETPiB Ha CQCKTHBHICTH
MexaHiuHOi IBUAKOCTI OypiHHs. Takuii migxizg
BUSIBUBCS OUTBINT €PEKTUBHUM, HIXK IMIZICMECHTAITis
AQHATITHYHOI MOJIET, sIKa OIHCyBajga MEXaHIuHy
MIBUIKICTh OypiHHS.

3rifHO 3 CepenIHbOCTATUCTUYHUMH JaHUMH
BiJJOMO, III0 Yac BUTpaueHUH Ha OypiHHA CBEpAJIO-
BuH, 10 30% cknagaerscs 3 yacy o0epTaHHs Oypo-
BOi KOJIOHM BiJ 3arajJbHOrO Yacy CIOPYIKEHHS
CBEpVIOBUHU. TakvM YHHOM, TIPUHHATTS PIIICHD
[IOA0 MEXaHIYyHOi MIBHAKOCTI OypiHHS po3risija-
€THCS SIK BXKJIMBUM (pakTOp 3MEHILEHHS BUTPAT Ha
rporiec OypiHHS.
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B naHOMy KOHTEKCTi Ba)KJIMBE 3HAUCHHS Mae
TaKO PO3IJIS XapaKTEePUCTHK TipChKOi MOPOIH, B
AKIA BUKOHYEThCs Oypinns. [l orpumanns edek-
THBHUX PE3YyIbTATIB CIIiJl BUXOAUTH 3 MPHITYLICH-
HS TIPO Te, IO BCI BIACTHBOCTI TIPCHKOi MOPOAH
BIUIMBATHMYTh Ha MEXaHIUHY IBUJIKICTH OypiHHS
i, TaKUM YHHOM, MOXYTh PO3TJIAOATUCS SK
00’ €KTH, Ha OCHOBI SIKUX IPHUHMAIOTHCSI PIILICHHS.

Hactymui mpumymeHHS pO3TISAaloThC  SK
TaKi, IO MOBHHHI 33J0BOJILHATUCS B TEXHOJOTIY-
HOMY Tiporieci OypiHHS Ha)TOBUX 1 Ta30BUX CBeEp-
JUIOBHH:

1) nocsirHeHHs ©(EKTHBHOTO OYHWINCHHS BH-
0010 CBEPIJIOBUHY;

2) mpaBUIBHMI BHOIp TMOEOHAHHS OYpPOBOTO
J0J7I0Ta Ta KOMIIOHOBKH HU3Y OypOBOi KOJIOHH BiJl-
MOBiHO JI0 TipChKOi MOPOAH,;

3) inTepBan TipchKoi NOpOH, 1O OypHTECS,
PO3IIIAAETHCS K OAHOPIIHHUIA;

4) OypoBa ycTaHOBKa i JIOMOMikKHE 0018 THaH-
Hsl [IOBHHHI NPAIFOBATH MAaKCHMAIIbHO €(EKTHBHO.

OCHOBHOIO 33/1a4€10 MOZIEIIbOBAHOI MPOOIEMH
€ 30ip JjaHuX mporecy OypiHHS 3 PisHHX OypOBHX
MaiJ[aHYMKIB Y PEXHUMI pealbHOro vacy i 30epe-
JKEHHS iX Ha IeHTpaibHOMY cepBepi. [lms Buko-
HAHHS JIaHOT 3aj]a4i HeOOXITHUN MeXaHi3M (ilbT-
pauii ganux. s KOXHOT OKpeMoi TipchKoi Mmopo-
I 30epekeHi NaHi MOXYTb OyTH BHKOPHCTaHi 3
METOIO 3aCTOCYBAaHHS TEXHIKH OI[IHKH XapaKTepH-
CTHKHM MEXaHIuHOI MBUAKOCTI OypinHA. JlaHi me-
pen mporecoM iXx o0poOku (cupl maHi) po3risiia-
IOTBCS SIK TaKi, IO Jal0Th OUIBII TOYHI pe3yibTa-
TH, SIKIIO B HUX BHECTH KOPEKI[IIO MO0 OCHOBOTO
3YCHJUISL Ha JI0JIOTO, MPUIMAIOYH JI0 yBAarM Haxwil
CTOBOYpa CBEpUIOBHHH 1 IMBUAKICTE OOCpPTaHHS
JI0TI0Ta, 1[0 3a0e3MedyeThes ABUryHOM. BrusHaueni
napameTpu OypiHHA mpH ix 3aCT0cyBaHH1 JI03BO-
JISITh 3HU3UTH BUTPATH KOLUTIB, MOB’ A3aH1 3 mpoLe-
com Oypinns. [Ipu nboMy, BaXXITUBOIO € HE TITBKU
imeHTUdIKaIlsA mapaMeTpiB OypiHHsA, ane U mepe-
Jada ix Ha OypoBY YCTaHOBKY 3 METOIO TO/AaJIbIIO-
r'0 3aCTOCYBaHHS.

[lepeBara 3actocyBaHHSI TaKOrO METOIy IIO-
JIATa€ y 3MATHOCTI OIIHIOBATH MEXaHIYHY ITBHI-
KicCTh OypiHHS K (YHKITIIO Bl HE3aJICKHUX ITapa-
MeTpiB OypinHs. Ha ocHOBi aHamizy mapamerpiB
OypiHHs MOke OyTH moOysoBaHa 0asa JaHMX, IO
BI/INIOBIJIA€ KOXKHOMY BHJIY TiPCBKOI MOPOJIH, a Ta-
KOX BCTAaHOBJICHO BIJHOIIEHHS MK MapaMeTpaMu
OypiHHS 1 TPEHIOM MEXaHIYHOI MIBUIKOCTI OypiH-
HsL, 1 1111 4ac (pakTHYHOro OYpiHHS Halepes BU3HA-
yeHa eeKTUBHICTh MEXaHIYHOI IBUAKOCTI OypiH-
HS MOXXe OyTH y3rojpkeHa MiK yYacHUKaMH TeX-
HoJIoTigHOro mporiecy. EdexkTuBHICTE MeXaHIYHOT
IIBUAKOCTI OypiHHS MO)Ke OyTH Bi3yalli30oBaHa SIK
(yHKLiS KOHTPOJIbOBAHMX 3MiHHHMX 3 BpaxyBaH-
HSM TJIMOWHYU 1 MOBMHHA OYyTH KOHTPOJHOBaHA 3
METOIO TapaHTyBaHHs TOTO, IO KOKHE BiIXUICHHS
BIJI HArepesl BCTAHOBICHOTO TPEHIY MOXE MpH-
3BECTH 110 BUHHKHCHHS aBapiiHMX CHTyawii. Bin-
TOBIZHO, HEOOXI/HI /i MOBUHHI OYTH NPUIAHATI Y
BUNAJKy BUHUKHEHHS BiIXWJICHHS BiJ Hamepen
BU3HAUYEHOTO TPEHAY MEXaHI4HOI IMIBUIKOCTI Oy-
piHHSA, SIKe B HAWOIIBINT 3aralbHOMY BHUIAJAKY € Ha-
CIIAKOM 3MiH B TIOPOJIi, XapaKTEPUCTHK ITapaMeT-
piB mporecy OypiHHs, a00 JESIKUX TEXHIYHUX MPH-

YKMH B JIOLNOMDKHAX cHCTeMax OypoBoi yCTaHOBKH.
BukonanHs aHami3y 4yTIMBOCTI CHCTEMH Ha pe-
3yJlbTaTax, M0 BU3HAYAIOTHCS BiAMOBITHIMH Baro-
BUMH KoedillieHTaMu Ha eTani 300py IaHux B pea-
JIbHOMY 4aci JaBaTHMe KOICPEHTHI Jiarpamu Ha
piBHI OJHIET 1 Ti€T K ripChKOI OPOAH, SKI BIAMOBI-
JTHO BiJIPi3HATHMYTHCSI B PI3HUX MOPOJIaX.

Mopenb s MEXaHIYHOI MIBUAKOCTI OypiHHS
03HAYAETHCS 3 METOI0 JOCATHEHHS OCHOBHOI I
JIAHOTO JOCIIHKCHHS, a caMe MPUUHATTS PillleHb B
peaNbHOMY Yaci, 1o 3a0e3MneynTh OaxkaHy MexaHi-
YHY IIBUAKICTH OypiHHA. 3aBAaHHS TaKOX IMOJISTAE
B MPUHHATTI PillIeHb UI0A0 MPUKIAIEHOTO OCHOBO-
IO 3yCHJUISL Ha JIOJIOTO i WBHIAKOCTI oGepTanHs Oy-
posoro jonora. B pesynbrari mporec OypiHHs
PO3IIIAZAETHCS SIK 3aICKHMUIL B TIPCBKOI TIOPOJIH.
MatemarnyHe 00YHCIICHHS MEXaHIYHOT LBUAKOCTI
OypiHHS K (YHKIII BiJf KOHTPOJILOBAHUX i HEKOH-
TPOJIEOBAHUX TapaMeTpiB OYpiHHS BHUKOHYETHCS B
paMKax 1moOym0BU MOJIEIII IPoLecy OypiHHS.

3aramoM, B MOZENb MPOLECY MOTIHOIECHHS
CBEPJIOBHHHU BXOJATH HE3aJEeKHI 3MiHHI y Gopmi
mapameTpiB Tmpouecy OypiHHsS, L0 MpeACTaBIs-
10Th. e(eKT IIJIBHOCTI TIPChKOI MOPOIH, diaMeTp
JI0JI0Ta, OChOBE 3YCHIUIS HA JIOJIOTO, IIBHJIKICThH
o0epTaHHs J0J0Ta, CTYMiHb 3HOIICHOCTI 3yOIliB,
rigpasnika OypoBoro nonota. Bei 3HaueHHs mapa-
METpiB mpouecy OypiHHS NMOBHHHI PeeCTpyBaTHUCS
CHUCTEMOIO KOHTPOJIO OYpOBHX OIEpamid, Micis
4OTO Mepe/laBaTUCA Ha LIEHTPAJIbHUI cepBep IS 1X
30epiranHs Ta cuHTe3y. OCKINBKH, SKICTh JaHUX
MaTUME NPSAMUN BIUIMB Ha PE3YJIbTATH MPOIECY
OypiHHSI, TO JaHi, 0 MEPEIAIOThCSI Ha CepBEp IO-
BHHHI MICTUTH SKOMOTa MEHIIIE CIIOTBOpPEHb. [Ipo-
MIOHOBaHa METOOJIOTIs MoJIsrae B 00poOIll JaHMX
OisIbIIe HIXK 3 OTHOTO OYpOBOI'O MaiiaH4MKa LIs-
XOM KOHKaTeHallii BCiX JaHWX B YHiKaJbHI Habopu
JIAHUX 1 3aCTOCYBaHHs JI0 HUX BIIIMOBIAHHUX TIPO-
Hexyp craTucTUaHoro anami3zy. [lokazaHo, mo me-
TomoJioris Oyae (YHKIIOHAIbHOI HAaBITh TOI,
KOJMK TN OypOBOTO PO3YMHY, TMTUOWHHN OypiHHS i
TUIU JIONIIT € PI3HUMH, OCKLIBKH IPOIIOHOBAaHA
MOJIETTh BPaXxOBYE BCi 1li TapaMETPH.

Ha pucyHky 2 BimoOpakxeHO TEOPETHYHI ac-
MEKTH CXEMAaTUYHOTO 3aCTOCYBaHHS METOJOJIOTIT
300py nmanux. Ilpouec mMoyMHAETHCSA 3 OTPUMAHHS
JaHUX Tpolecy OypiHHA 3 KOMIT IOTEpHOI Mepexi
OypoBOro MaiiaH4vka, mepeiadi OTpUMaHUX Ja-
HUX B ONepaliiiHuii HeHTp abo Ha ueHTpanLHnﬁ
cepsep. BinnosinHo ueHTpanbHuii cepsep 3niiic-
HIOBaTHME aHaJn3 JAaHUX 1 HaJICHJIATHME 1X 4Yepe3
3BOPOTHIH 3B’ 30K Ha3aj Ha OypoBUil MalijaHYWK.
Pons OypoBoro maiictpa monsiraTUMe y MIPUCBOEH-
Hi 3Ha4YeHb MMapaMeTpaMm Ipolecy OypiHHS, ILIs-
XOM B3aeMOii i3 OypoBOIO YCTaHOBKOIO depe3
IyJIET OIEPaTopa.

B TexHomorii OypiHHS BHKOPUCTOBYIOTHCS
TPH 3arajbHi MOJEN JUIS MEXaHIYHOI MIBUIKOCTI
Oypinns: Maypepa, 'ani ta Bynca 1 boyproiina Ta
HoyHra.

Meton Maypepa 0a3zyeThCsl HA TEOPETUIHOMY
PIBHAHHI U1s OYPIHHS IIAPOLIKOBUMHI KOHIYHUMH
J0NI0TaMU K (QYHKUIT BiJl OCHOBOrO 3yCHIUIS HA
JIONIOTO, KiNBKOCTI 0OEPTIB 32 XBUIIMHY, JliaMeTpa
JI0JI0Ta Ta MIITHOCTI TipchKoi mopou. Po3pobiene
piBHsIHHS Oyno ©a30BaHE Ha TAKUX CIOCTEPEIKCH-
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Byposa yctaHoBkKa 1

<4 L

[OaBaui (ocboBe 3ycunns Ha
[ONoTOo, WBUAKICTb
obepTaHHA AonoTa Touwo.)

Ananoro-uuncposun
nepeTBoploBaY

Mepexa 6ypoBoro
MangaHumkKa

Byposa yctaHoBka N

4 L

I

I

I

- I
Hasaui (ocboBe 3ycunna Ha | |
OOroTO, WBUAKICTL |
o6epTaHHs A0MOTa TOWO.) I
I

I

I

I

I

AHanoro-undpoBum
nepeTBoploBay
Mepexa 6ypoBoro
MangaHy4yuKa

Komn’oTepHa Mepexa onepauiiHOro LeHTpy niaTpuMku 6ypiHHA

1C

Mpouec NpUMHATTA piweHb Woao napaMeTpiB OypiHHA

Pucynok 2 —TeopeTuuHa Moaeb npouecy GypiHHs

LinbHicTL Nopoau

Mepenaa Tucky

HaBaHTaXXeHHA Ha 4ONoTOo

MiuHicTb ripcbkoi
nopoau

MexaHiuyHa WBUAKICTb NPOXOAKKN

LWBugkicTb
obepTaHHA ponota

FippaBniyHa xapakrepucTuka

3HoweHHA 3ybuiB

Pucynok 3 —CxeMaTH4YHe MOAAHHS 3arajibHOr0 PiBHAHHS JUIA MeXaHIYHOT IIBHAKOCTI OypiHHs

HAX, K KUIBKICTh CTBOPEHHX IIIAPOIIKOI0 KpaTepiB
Ta MIIHICTH TIPCHKOI TTOPOJIH.

Meton T'am ta Byjmca 3acTOCOBYeThCS 1O
MPOOJIEMH KPAIOTo BUOOPY AJIT OCBOBOTO 3YCHILIS
Ha JIOJIOTO Ta KUIBKOCTI 00epTiB 3a XxBmwiuHy. [lo-
TAETRCS miarpama Juisi BHOOPY MOoeqHaHb ImapaMeT-
piB Oypiuns. [lokazaHo, 10 3aCTOCYBaHHS 3aIpo-
MMOHOBAHOTO METOMAY JO3BOJISIE 3HU3WTH BUTPATH
Ha Tporiec OypiHHSL.

Meron boyproiina Ta I/onHra € HaHOUIBII
BOXJIMBUM METOAOM JUISI TPUHHATTA pillleHb B
nporieci OypiHHS, OCKUIBKH BiH 0a30BaHMIA Ha CTa-
TUCTHYHOMY CHHTE31 BHKOPHCTAaHHX IapaMeTpiB
6yp1HH$I Takox B HbOMy Oyiia HpeACTaBicHa Ji-
HiliHa MOzienb OYpiHHS 1 32c00M aHaNi3y Hajl BBe-
JEHUM PIBHSHHSIM MEXaHIYHOI MIBUAKOCTI OypiH-
Hs. Buxonsum 3 maHol MpUYUHH, e METOH PO3-
TIBSIMAE€THCA K HAHOUTBINT TpHUIATHUN IS TIPHH-
HATTA pillleHb B Mpoleci OypiHHS B PEKUMI pealib-
HOTO Yacy.

Mopens, 3anporonosana boyproiiHom Ta Ho-
YHTOM, BUKOPHCTaHa B TaHOMY JOCTiPKEHHI 3 Me-
TOIO BUBCJICHHS PiBHSHD JUIS OI[IHIOBaHHS MEXaHi-
YHOT IIBHUAKOCTI OypiHHS Ha OCHOBI JOCTYIHHUX
BXifHHX naHuX. byna BuOpaHa came naHa MOAEIb
OCKLUTBKHM BOHA PO3TIISAAETHCS SK OJHA 3 HAHOLTBITT
IIOBHUX MaTeMaTHYHUX MOJEJICH mpouecy OypiH-
Hsl, JUISL BHNAJKY LIAPOIIKOBUX KOHIYHMX JIOJIT.
Jis cyMicHOCTI AOCTYITHUX JaHUX 3 MOJEIUIIO,

Koe(iLie€HTH, 110 B Hil BHKOPHCTOBYIOTBCS, € MO-
nuikoBaHMMH. 3aranbHe JiHIHE PIBHSIHHS MeXa-
HIYHOI IIBUAKOCTI OypiHHS € QYHKII€IO Bix KOHT-
POJILOBAaHHUX Ta HEKOHTPOJbOBAHUX 3MIHHUX TIPO-
uecy OypiHHS.

PosrnsnyTi epekTH BIUIMBY KOHTPOJIHOBAHHX
1 HEKOHTPOJIHLOBAHUX 3MIHHUX OypiHHS Ha MeXaHi-
YHY MIBHUAKICTH OYpPiHHS MOXXYTh OyTH JETaIbHO
OTIMCaHI JIJIsl KOXKHOTO BXOKeHHs. PucyHok 3 mae
CXEMaTUYHE TOJAaHHS 3arajlbHOTO PIiBHSHHS IS
MEXaHIYHOI MBUAKOCTI OYPIiHHS TS MIAPOITKOBUX
THUIIIB JOJIT.

IIpuiiHATTS pillieHs MO0 MapaMeTpiB OypiH-
HsI MOXe OyTH BHKOHaHE 3ac00aMU HaJIallTyBaHHS
MarHiTyu 180X a0o OUIblLie HE3aNeKHUX Napame-
TpiB. BinnosizHo ue Moxke OyTH IOCATHYTO 3aco-
Oamu: 1) minimizanii BapTocTi 32 MeTp OypiHHs;
2) MiHiMi3allii HMOBIPHOCTI BUHHKHCHHS HeIITAT-
HUX CUTyallii TEXHOJIOTiYyHO Tmporecy. [Tpobmem
mporiecy OypiHHS CBEpUIOBMH, IO BUHUKAIOThH
BHACIIIOK HEEe(PEKTUBHOTO BHKOPWUCTAHHS TIapa-
METpiB 1 3arajloM MarTh Miclie Ha OypoBOMY Maii-
TaHYUKY B OUTBIITOCTI BUMAAKIB MOKHA YHUKHYTH.

EdexTiBHEe nNpUHATTA pillleHHS B Tpoueci
OypiHHS MOXJIMBE, SKIIO BUXOIWTH 3 MPHITYIICH-
Hsl, 0 OypoBe yCTaTKyBaHHS, KOMITOHOBKA HHU3Y
OypoBOi KOJOHH 1 JOJIOTO, IO BHKOPHUCTOBYETHCS
B Tporieci OypiHHS, ONTHMAaIbHO BHOpaHi 3TiITHO
ICHYIOYHX YCTaHOBOK B peajJbHOMY Yaci. 3 METOI0
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3a6e3nevyBaTUCsl ABUTYHOM

MnacToBuit TUCK, KyT Haxuny cToBOypa, rycTuHa
6ypoBOro po3unHy, YactotTa o6epTaHHs, WO NOBMHHA

HaHi npouecy 6ypiHHA OTpUMaHi 3
YCTaHOBKM ONSA KOHTPOJIKO CTaHy i
BrnacTuBocTei 6ypoBOro po3umHy

X MopiBHAHHA
8 J\ WBUAKOCTI
4 E E ﬁ/ npoxoaku
(0]
o
MigroToBka ©
AaHUX Ao S
06poOKMu ;
{ ? g J\ BuGip
s j/ napameTpis

O6uucneHHs napameTpiB 3HOLIEHOCTI 6ypoBoro gonorta

Pucynox 4 —/liarpama npouecy 00po0KH JaHUX

JOCSATHEHHsS Uil MiHiMi3amii BapTocTi OypiHHA,
30KpeMa J0JI0TO TOBUHHO OYyTH 3axUINCHO Bif
MOJKJIMBUX YIIKO/DKEHB IIiJT 9ac OIMyCKaHHS B CBe-
PAJIOBHHY .

OOpoOKa aHuX MOJSTaE B MPUBEICHH] JaHUX
JIO BUTJISAY, IPUAATHOTO YISl OTIPAIIOBAHHS HASIB-
HUMH arapaTHUMH, TIPOTPaMHHMH Ta (OpMaTbHU-
MU 3ac00aMH, SIKi BHKOPHUCTOBYIOTHCS TSI TIONTYKY
KOC(ILIEHTIB  OUIHKM Tapamerpa  MeXaHi4HOi
WBHKOCTI OypiHHs. st bOro HeoOXiAHO 3aaTH
ONKC JAaHWX Ta IOJATH 1 OLIHWUTHU KIiHIIEBHIA pe-
3ynbTat. KpiM TOTO, OKpeMolo 3a1adero € nepena-
BaHHS JaHUX BiXl JoKkepena. Takoxkx HeoOXiTHO OITi-
HUTH PE3yJbTaTH MOOYIOBH MOJEII, 0 BUKOPHC-
TOBYETHCS A1 00poOIIOBaHMX AaHUX. Baxmuso,
100 3HaueHHS IBUAKOCTI OypiHHS 004HCITIOBAJIO-
cs 3 3ama”oio TouHicTio. llle omHmM BaximBHUM
3aBIaHHAM € OIliHKa MOXKJIUBUX PE3yIbTaTIiB y BHU-
MaJKy 3aCTOCYBaHHA pO3POOJIEHOT METOAWKH 0
(haKTHYHUX TaHUX.

[Iponiec mepemaBaHHS NAaHUX € BaXKJIUBUM
KpPOKOM B TIpolleci NPWHHATTS pimeHb. Ilicms
OTpUMAaHHS JaHI TOBHHHI OyTH TiepemaHi Hai-
OinbIl eEeKTUBHUM CHOCOOOM Ha LEHTPAIbHUH
KoMIT totep (cepBep), Ha SIKOMY BHKOHYBaTUMETh-
csl mpoluec MPUHHATTS pimeHb. L{ukn npuiHATTS
pillicHh TIOBHHEH BKJIFOYATH TaKi KPOKH:

1) nani noBuHHI OyTH Iepeaani B CepeqOBHUII
peanpHOro yacy Ha IIeHTPalbHUN KoM 0Tep 0e3-
NOCEPEAHbO 3 OYPOBOTO MaliJTaHUHUKA,

2) UCHTpAIBHHUN KOMIT IOTEp pa3oM 3 iHdop-
Marlli€lo, 10 BXKe iCHye B Horo 0a3i MaHWX, TIOBH-
HEH 00poOJATH AaHi 1 MpUIMATH PIMIEHHS OO0
napameTpiB OypiHHS,

3) mapametpu OypiHHs MOBHHHI OyTH repea-
Hi Ha3aJ Ha OypOBWIA MallaHUMK i Oe3Mmocepe-
HBOT'O 3aCTOCYBaHHSI.

Js Bumanky OypoBOTO pO3UHMHY, TMPOLEC
MPUUHATTS PIillICHb (PYHKIIOHYE HAa OCHOBI JaHUX
npo napametpu OypiHHS, OTPUMaHi 3 yCTaHOBOK
IUIE KOHTPOJIIO CTaHy 1 BIIACTHBOCTEH OypOBOTO
posunHy. Ha pucynky 4 300paxeHo Jiarpamy npo-
LeCy NPUUHATTS pilieHb. 3rigHO 3 Aiarpamoro,
MiATOTOBKA JaHUX BHUKOHYETHCSA 3 METOIO 3abe3re-
YEeHHS TPUUHATTS pilleHHs, o Oa3yeTbcs Ha
03HAYCHOMY 3arajlHOMY PiBHSIHHI ISl IIBUAKOCTI
OypiHHA. BUKOHY€ETHCS PO3paxyHOK 1 BKIIFOUCHHS B
0a3y MaHWX TaKWX XapaKTEePHUCTHK, SK TUIACTOBUN
TUCK, HaXHUJl CTOBOYpa CBEP/UIOBHHH, IYCTHHA LU-
PKyJI0I090r0 OypOBOTO PO3YHMHY, PEOJIOTIHHI Bia-

CTHBOCTiI OypOBOT0 pO3YMHY Ta JOJATKOBA IIBHI-
KiCTb 00epTaHHs OypOBOrO J0JIO0Ta, IO IOBHHHA
3a0e3MeuyBaTUCh JABUTYHOM. Bu3sHaueHi koedilrie-
HTH BUKOPUCTOBYIOThLCS JUISl OOUYKCIICHHSI TIPOTHO-
30BaHUX 3HAYCHb IIBUAKOCTI OypiHHS 1 /I BU3HA-
YeHHS BiAMOBIIHUX HapaMeTpiB OypiHHS.

3acrocyBaHHS TIPOIIOHOBAHOT METOIUKH TIO-
Ka3aJio, 0 BOHA MOXKEe (PYHKIIOHYBaTH €(EKTHUB-
HO MiJt 9ac GpakTHIHOTro TpoLecy OypiHHS, & TAKOK
Ha eTall IUIaHYBaHHS CBEPUIOBHH 1 DPO3POOKH
e(ekTuBHUX cueHapiiB Oypinus. IIporHosyBauHs
e(DEeKTUBHOCTI MEXaHIYHOI IMBUAKOCTI OypiHHS
MOBUHHO OyTH 3po0jicHE 3aco00aMM 3HAXODKECHHS
BaroBuX Koe(iIlieHTIB BiAMOBIAHO A0 TipCHKOi ITO-
ponu. Byno mokasaHo, 110 i3 301IbIICHHSIM KiJTbKO-
CTl JaHMX 30LUIBLIYETBCS SKICTh PeE3YJbTaTiB,
OTPUMAHMX Ha OCHOBI OOYMCIIIOBAaHUX KOCIiIi€H-
TiB. B JOCHimKEHHAX MO0 MPUHHATTS PIMICHL B
mporeci OypiHHS, TPOTHO3YBAaHHS MEXaHIIHOL
LIBUIKOCTI OypiHHS mepen (aKTHYHHUM BHUKOHAH-
HSM TpoIleypy OYypiHHSA HE € aKTyaJ bHOIO 3aja-
4yero. BilmoBiHO, TAaKOXK HE € YacTol0 3aja4a Ha-
JAHHS PEKOMCEHJAIii IM0JI0 BCTAHOBJICHHS 3HAa-
YeHbh KEPOBAaHUM IapaMeTpaM IMpolecy OypiHHS.
Jns 300py HEOOXITHUX JaHUX MPO IMporec OypiH-
HsI HEOOXI1JTHO 3aCTOCOBYBATH CydacHe 00JIaHAHHS
KOHTPOJIIO CBEPJUIOBHHU, a TaKOX BHKOHYBaTH
3aCTOCYBaHHS BIIIMOBITHOI MOJENI, IO BHU3HAYAE
KOHCTaHTH BH3HA4YCHI B 3arajJbHOMY piBHSHHI
LIBUIKOCTI OypiHHS.

[Migxoau MO0 AOCHTIIKSHHS T1PCHKOT TTOPOIU
MOBUHHI OyTH a,Z[aHTOBaHi I 3a1a4 an/IP"IH;ITT;I
pimens B nporeci Oypinns. KoxxHa mopoja mpu ii
OypiHHI TOBMHHA 6yTI/I inentudikosana, 6asyro-
YUCh Ha BIAMOBIAHIN MHOXXHHI BaroBux Koedilie-
HTiB. UuM Oinbimuii 00’ €M JaHUX BHKOPHUCTOBY-
€THCSI, TUM OLIBII TOYHI OTPUMYIOTHCSA KOE]illi€H-
TH.

BifnosifHo 10 ripcbKoi MOPOAM, 3HAYCHHA
KEPOBAHUX NAapAMETPIB MATHUMYTh ACSKHil BIJHOC-
HUH BIUTUB Ha 3arajbHy MarHiTyay MIBUAKOCTI Oy-
pIHHA B 3aJlaHUX TPAHUIAX, BPAXOBYIOUU TOM
(hakT, 10 KOXKHUKA THI T1PChKOI IOPOIU Ma€ IeB-
HUH BIUIMB Ha XapaKTEPUCTUKY LIBHIKOCTI OypiH-
HsA. OcoOaMBO BaXKJIUBUM MapaMeTpoM € Koediri-
€HT MIIHOCTI TiPCHKOI TOPOX, IO PO3TIIAIAETHCS
SIK TaKWH, 110 MOB'SI3aHUM 3 BIUIMBOM Takux (hak-
TOPIB, K XapaKTEPUCTHKH OypOBOI YCTAaHOBKH Ta
3arajipHa SIKicTh OypoBoro oOmagHanHs. Bei mi
BIUIMBU MOHA PO3IJISAATH K OKpeMi QYHKLIT ATt
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[aHi ANA NPUAHATTA pilleHb
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Pucynok 5 —Apxitektypa iHTesieKTyabHOI cTpaTerii NiATPUMKHN NPUIHATTS pillleHb

TOCITIKEHHS. B KiHIIEBOMY MiICYMKY TaKHil ITif-
X1JI JTO3BOJIUTH JOCSTHYTH O3HA4YEHb U KOXKHOI
MOpPOJH B TEPMiHAX BaroBUX Koe(ilieHTIiB 1 edek-
TUBHICTh IIYKAaHUX 3HAYCHb LIBHAKOCTI OYpiHHS
MoOke OyTH TOpiBHsSIHA, 0a3yIOYNCh HA JaHUX KOe-
cpiuieHTax pasoM 3 OJHOYaCHUM BHKOHAHHAM 3a-
Jla" IPUAHATTS pilieHs B npoueci Oypinns. Binmo-
BIZIHO, IHIII BXOJUKCHHs IIYKaHUX 3Ha4CHb YTPH-
MYBaTHUMYTh MArHiTyjly BHACIIJIOK BIUIUBIB Mapa-
METPIB, SKi BOHH NPECTaBISIOTh.

BinnosigHo 1o npouexypu BU3HA4CHHS Koe-
(biienTiB MUIst 3ara’abHOT IBUAKOCTI OYPIHHS, TIPO-
THO30BaHI MarHiTyIu MOXyTb OyTH 100ynoBaHi
NP BUKOPUCTAHHI 0O3HAUYEHHX MAarHITyJ] He3aJexk-
HUX TapameTpiB OypinHsa. Omeparop TEXHOJIOTid-
HOTO TPOIeCy MOXKE IMOTOJUTHCS IIOJ0 Harepe
BH3HAYCHOI €(hEKTUBHOCTI MEXaHIYHOI MIBHUIKOCTI
OypiHHS, a TAKOX KOHTPOJIIOBATH IpoLec OypiHHS,
0a3yrourch Ha (aKTHYHHUX JaHHX.

Po3puBH y TpeHmax NaHWX YCYBAIOThCS IUIS-
XOM 3aCTOCYBAaHHsI 1HTEPHOJAIii. TakuM YHUHOM,
HasiBHI JIaHl 1HTEPIIOIIOIOTHECS 1 BUKOHYETHCS Bif-
MOBiJTHE B3ATTS peleBaHTHUX MpoO. JlaHi pe3yib-
TaTH B110OpaxaroTh TOH (axT, m1o OyIo OTpUMaHO
OUTHII TOYHI TIPOTHO3MW IS 3HAYCHH IMBHIKOCTI
OypinHsa. Takox Oyino oTpuMaHO OOTPYHTYBaHHS
3HIDKEHHSI 3araJlbHOTO dacy obepTaHHS OYpOBOTO
J0JI0Ta 1, SIK HACHIOK, 3arajbHOr0 4acy OypiHHS
0e3 nposezieHHs paKTHIHUX OyPOBUX TECTIB.

Otpumani miarpamMu  OChOBOTO 3yCHJUIS Ha
JIONIOTO TIOKA3yIOTh CXOXKI PE3yJbTaTH, 5K 1 y BHU-
MajgKy IBUAKOCTI oOepTaHHsA nojioTa. HeoOximHo
HarpoMaJKeHHsS! JaHuX JUIA OTpUMaHHS iX cepen-
HiX 3Hau€Hb 3 METOI0 OTPUMAaHHS Kpallux KiHIe-
BUX PE3YJIbTaTiB MPOTHO3YBaHHSI.

Opniero 3 HaUOUTBII BaXKITMBUX 33/ad € BU-
3HAYCHHS 3HOIICHOCTI 3yOIliB 1T BUKOPHUCTOBY-
BaHOIrO JoJ0Ta. BiamosimHo, po3poOka edekTus-

HOTO MEXaHi3My BHU3HAYCHHS 3HOIICHOCTI 3yOIiB
JIO3BOJIUTH OTPUMATH PETIIAMEHTHUI PiBEeHb METO-
JTOJIOTIi, SIKIIO TEXHIYHO MOXJIMUBUM € OTPUMAaHHS
MUTTEBUX (DAaKTUUYHUX 3HAYCHb 3HOIICHOCTI 3yOLiB
JIOJIOTa B peajbHOMY 4Yaci. Takox He MEHII Bax-
JIUBOIO € TpoIleaypa mepemadi Takux (HaKTHIHUX
JIaHWX IIIOA0 3HOIICHOCTI 3yOIiB O6e3mocepeIHno 3
BUOOIO CBEPAJIOBUHH.

Ha pucynky 5 mpencraBieHO TeOpeTHUHUI
OIIHC apXITEKTyPH TPOTIOHOBAHOT IHTEIIEKTyaJIbHOT
CTparerii MATPUMKM NPUAHATTA pimens. Taka
apxiTeKkTypa BifoOpakkae NMPUKIAA TOro, SIK TaKi
pllieHHs MOXyTh OyTH peanizoBani. OYeBHIHO,
110 JUIs IOCTYIY 1 aHANi3y 3HAYHMX MACHBIB JaAHUX
HeoOXifHa K OOYMCIIOBaNbHA MOTYXKHICTB, TakK 1
pecypcH mam’ sITi, IO 03BOJISIE BiATBOPIOBATH 1H-
TeNEeKTyaIbHy MOBEIIHKY, HEOOXITHY IS KOMILIEe-
KCHUX CUTYyaliil IPUHHATTA PillICHb.

KpiM MeTom0NIOTiYHOTO acleKTy 3pOo3yMijo,
0 TPOEKTOBAaHA IHTENEKTyaJbHa CTpaTeris Mae
XapaKTepPUCTUKH, 10 B 3arajlbHOMY ACOIIIOIOThCS
3 IHTEJEKTYAJIBHICTIO OIepaTopa TEXHOJOTIdHOTO
npouecy OypiHHs. BinmoBiaHO po3risaaeTses mo-
3UUIIOBAHHS, WO IHTENEKTYalbHa CHCTEMA IOBH-
HHA JICMOHCTPYBAaTH II€BHY IHTCNICKTYalbHICTb
CXOXY JO JIFOZCBKOI, sKa 3a0e3edy€eThCs Bi/IOBI-
JHUM JIMHAaMi3MOM renepauii. Takum 4uHOM, 4uM
OLITBIN 1HTEICKTYaIbHOIO € MOBEIHKA, IO JEMOH-
CTpy€E CUCTeMa y IIaHi CBOEI (PYHKIIOHAIBHOCTI,
THM OUIBII TIOTYXXHI TIOBHHHI OyTH 3aco0u edek-
TUBHOTO BHKOPUCTAHHS 0a30BUX 1HTEICKTYaIbHIX
MEXaHi3MiB.

BaxxnuBUM TEXHONOTIYHUM MOMEHTOM IIIOJI0
MPENICTABJICHHS JTOMCHHUX 3HaHb € CIOCIO po3Io-
Ty TaKWX 3HaHb MK KOMITIOHEHTaMH. BBememo
HACTYITHE MPEJICTABJICHHS 3HAHb, 110 0a3yeThCs Ha
METOOJIOoTii HAaOYTTS 3HaHbB, KA € MOXITHOIO Bif
rpa¢iB 3HaHb.

a8 )
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OnmumanbHul pexxum
6ypiHHA

100 %

MakcumarnbHa mexaHidyHa  MiHimanbHa eapmicmb
mMempa rpoxooKu

weudKicmb nPoxooKu

87 %

MakcumarbHa npoxodka
Ha 0ornomo

PucyHok 6 —I'pad 3HaHDb 111 JOMEHY «PeKUMHU OYpPiHHA»

I'pad 3name (KG — knowledge graph¢sna-
YMMO SK HampsMjeHuid 1/abo arukimigHui Tpad,
10 BUKOPUCTOBYETHCS ISl IPEJCTABIICHHS CKCIIe-
PTHHX 3HaHB JIS JedKoi crenudikoBanoi (okpe-
Moi) KimacudikamiiHol rinote3u. B rpadi 3HaHB
BHKOPUCTOBYETHCS TPH THUMH BY3IiB. 1) eyzuu 2i-
nome3u — MPEACTABISAIOTH TINOTE3W abo Ki1acH, M0
PO3IIIANAIOTECA B Tpadi; 2) 6ysau niomeepodcens —
IIPECTABIAIOTH BXIHY iH(OPMALLifO, IO BiMOBi-
JHO MiATpUMY€E crienndikoBany rirnoresy; 3) eysiu
nocepeonuxu — MPEICTABISIOTH PI3HI IPyNU M-
TBEP/UKEHB, [0 TPUBOJATH J0 AESKOI crierudiko-
BaHOI TinmoTe3u abo kiacy. BimmoBigHO, Taki TpymH
MiATBEPIKCHD  MPEACTABIATHMYTh  (DparMeHTH
3HaHb, 110 3aCTOCOBYIOTHCS CKCIEPTOM IpH MOOY-
JIOBi MipKyBaHb 100 pobnemu. Bysnu mocepen-
HUKH TIPEJCTAaBJIAIOTH JIOTiYHI oreparlii Ha MHO-
JKWHI BY3JIiB IMATBEPIKEHB, IO iX 3B’ A3YIOTh.

BaxxmmBo Takox Te, IO JIOMEHHI 3HaHHS TO-
JIaroTh TphoMa criocobamu: 1) 3acobamu acoriatu-
BHHUX MNpaBWI, 2) 3ac00aMH HEHpOMEpPEKEeBOi MO-
e, TOOTO 3ac00aMH HESIBHOTO TIPE/CTABICHHS B
CTPYKTYpi Helipomepeski; 3) uepes iepapxiro Kiacis
Ta 00’ €KTIB.

JloMeHHi 3HAaHHS BHPa3HMO 4Yepe3 MHOXKHHY
acoliaTHBHUX MpaBWJ Ha PiBHI BUAOOYBaHHS na-
aux (data mining).3okpema prc. 6 mpencTaBisie
qacTUHY Tpada 3HAHb 3 JOMEHY <«PESKHMH OypiH-
HSI».

Takuii rpad 3HAHH MOXE OYTH TpPaHCIHOBA-
HUHl B JIesKy (GopMy MPEACTABICHHS MPABWI, IO
3B’ S3YIOTh BIOMOBIAHI BY3JIM TiATBEPIKEHBL, Ha-
NpUKIan, rpad 3HaHL 3 PUCYHKA 7/ MOXKe OyTH
MIPEJICTABICHUN HACTYITHUM YAHOM:

SKIIO (Mexaniuna weuokicme npoxooxku € MAX)
I (Bapmicms mempa npoxooku € MIN)
TOII (Pesicum 6yprus € onmumansruil

i3 100%— 6um cmynenem énesnerocmi )

Takuii crnoci® 3amucy € Iay)e CXOXUH J0
NpE/ICTABICHb ACOIIaTUBHUX MpaBwWi. TakuM Yu-
HOM, TIPE/ICTaBJICHHS AacOI[IaTUBHUX MpPaBWI JUIS
OJIHOTO 3 LUIAXIB HA PUCYHKY 6 MOxe OyTH ommca-
HO SIK:

={Node, Nodg ta
B ={Onmwwaflbuu11 peicum 6ypiHH}Z} ,

ctyminb BrieBHeHOCT npaBmia 100%,me H - B;
Node = makcumanvha weuokicms npoxooxu;

Nodg = minimanvha sapmicms mempa npoxooKu.

BucHoBok. Beenene ¢opmanbHe mpeacTaB-
JICHHSI CBiTYWTH, IO Tpadu 3HAHb B JOMEHI Mpe-
METHOT 00J1acTi «peXUMHU OypIHHS» MOXYTh OyTH
[MOJAaHl BIOANOBIOHMMHA MHOXWHAMUA JIOMEHHHX
acoIliaTUBHUX TpaBwWi. binkle Toro, acomiaTuBHI
MpaBWjia MOXYTh aBTOMAaTHYHO TEHEPYBaTUCS 3
BiAnoBigHux CaseiB pexuMiB OypiHHA, HUITXOM
3aCTOCYBaHHS aJITOPUTMY T€Hepallil acoIliaTUBHUX
npaBwi. Takuii maxij MOXKe TPEICTaBIISATH ITOTeE-
HITil{HE pimeHHﬂ npobnemMu HaOYTTs 3HAHb JUIs
NpOLECy NPUHHSATTS PIlICHb LIOAO BCTAHOBICHHS
3HA4YCHb KEPOBAHMX MApaMeTiB 1 iX NpencTaBieH-
Hs 3acobamu rpadiB 3HaHb. [IpoTe, cimix 3ayBaxu-
TH, 0 X04a rpady 3HAHb 1 yTBOPIOIOThH MOTYKHUH
miaxig amas HaOyTTS 3HAHB 1 IX MPEICTaBJICHHS B
knacugikamiiaux npodiemax, cama ix modymoBa €
3aTpaTHA 3a 4acoM 1 BKITtOYae B ceOe psijl 101aTKO-
BHUX 3aTpaTHUX BapTICHUX IPOIIECiB, IO BHMAara-
I0Th 3aJTy4eHHS BEJIMKOi KiUTHKOCTI €KCIIePTIB TEX-
HOJIOTIYHOTO Tpouecy OypiHHS i3 3HAYHUM JOCBi-
JIOM NPOMKCIIOBOrO OypiHHs. Takum 4nHOM, aco-
LiaTHBHI IpaBuiIa BUOPAHO sIK BLANOBIAHI (opma-
Ji3MH TIPE/ICTABICHHS 3HAHb 3aBJISAKU IX CXOXKOCTI
3 TpadaMu 3HaHb, a TAKOXK OCKUIBKH BOHH pealli-
30BYIOTh YITKHHM 1 TIpUpOJHiN crocid mpeacTas-
JICHHSI 3HaHb PO TpOIeC OYpiHHS, IO € MPOCTUM
JUISL PO3YMIHHS JTIOAWHOIO, OCKIJTBKHA JTaHWA MeXa-
HI3M JIO3BOJISIE JIETKO TIPEJCTABISATH TPUYUHHO-
HACJIAKOBI 3B’ S3KH, IO MOXYTh OYTH TpHUIATHU-
MU JUTSE MO/JICITFOBaHHSI JOMEHY MpeAMEeTHOI o0ac-
Ti 32 YMOBU iCHYBaHHSI €()EKTUBHHX AJITOPUTMIB
JUIS BUIOOYBaHHS acOIliaTUBHUX TIPABWII, a TAaKOXK
OCKUTBKM BOHU MOXYTh OYTH JIETKO HaJIAIlITOBaHI
JUUIST BUOPAHO1 3aralbHOI MOJIECITI.

Honanbii JOCTI/DKEHHS JaHOTO HanpsMy Oy-
AT CIPSMOBAHI Ha IPOrPaMHY pealli3alliio BUJi-
JNICHUX MifXOMiB [0 peawisauii iHTeNeKTyaltbHOl
CTpaTerii MPUUHSATTS PIICHb B MPOIeci OypiHHS.
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