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O. I IIEJIHITEHKO, B. M. CABHK, C. I. EYXKAJIO, O. 0. ATEHYEBA,

MATEMATHAYHI MOJEJI THTETPOBAHOTI'O JOCJII)KEHHS BYPOBOI YCTAHOBKH Y
MPUKJIAJAX BIJHOBJIEHHS ITPOAYKTUBHOCTI CBEPAJIOBUH

V marepianax cTaTTi pO3rsIHYTI HPUKIaJH MOXKIMBOCTEH /Ul BU3HAYCHHS LIl IHTErPOBAHOTO JOCHIKEHHS 3aK0OJIbMaTOBAHUX
OypoBHUX yCTaHOBOK. [IpoaHaizoBaHO MPUYMHH 3HIKEHHS IIPOHUKHOCTI, IO BiTOYBA€THCS B IPOLIEC CIIOPYIKEHHS CBEPUIOBUHA
Ta eKcIuTyaTanii. Bu3sHaueHO MPUYMHY 3HIDKEHHS] IPOHUKHOCTI NPpHU3abiifHOT 30HU IUIacTa MOPiA-KONEKTOPIB, 0 BiOyBAIOTECS y
nporeci OypiHHS, IEMEHTYBaHHS, BTOPUHHOTO PO3KPHUTTS Ta OCBOEHHS CBEPIOBHH. J[OCIIIPKEHO OCHOBHI NPUHIUITN PO3pPOOKH,
aHaNizy Ta TPOBEICHHS IIPOIECIB BIAHOBIEHHS 3 3aCTOCYBAaHHSAM CYYaCHUX BHCOKOC(EKTHBHUX HayKOBO-OOIPYHTOBaHUX
TEXHOJIOTIH, HAmpuKiIa], CHHEPTETHYHHUX MPOIECIB i3 BaXKKOBUAOOYBHUMH 3amacamMu HaQTH SK KpUTEpiil OLiHIOBaHHS
e(EKTHBHOCTI IHTETPOBAHOTO JOCIIIKCHHS. IHTerpOBaHi JIOCITIDKEHHST BU3HAYCHI K Bij pi3HOBHMIIB aHali3y Kiaacudikarii-
imenTudikauii, 3araibHUX MOHATH T BUMOT [0 PI3HOBHJIIB METOO0JIOTIT BU3HAUCHHS [TOKA3HUKIB PIBHS SIKOCTI Ta IX OIIHKU
yepe3 BuOip aJrOpUTMIB aHANI3y Ta PO3PAXYHKIB Ha PI3HUX CTaAisfsX BUpOOHUUTBA. IIpoBeneHO aHami3 MaTeMaTHYHUX MOJeNeH
MABUIIECHHS SKOCTiI IHTETPOBAHOTO IOCII/DKEHHS OypoBOi YCTAHOBKHM 32 PaxyHOK BHKOPHCTAHHS HOBHX pOOOYMX areHTiB #

YAOCKOHAJICHHST TEXHOJIOT1I..

KonrodoBi cioBa: MaremaTHyHi MOJENi, CHHEPIreTHUHI NPOIECH, IPOAYKTHBHICTE CBEPUIOBUHH, NPHBUOiiiHA 30HA IIIAcTa,

XiMi4HI MeTOH, 3a0pyAHEHHSL.

Beryn.

3a pganwumu  JlepxkaBHOI CIyXOH CTaTHCTUKH,
HaHOUTBII TTOMITHE 3HWXEHHA Oyno y 2016 pomi — Ha
11,1% momo momepeansoro poky Ta y 2015 pomi — Ha
10%. ¥ 2013 pomi BumoOytox HadptH B VYKpainu
CTaHOBUB 2,2 MJIH T, HACTYIHI POKH OOCAT'M paxyBasli
0e3 JgaHMX 3 TUMYAcoBO OKymnoBaHux Kpumy Ta
tepuropiii  Jloneupkoi, JlyraHcbkoi obnacreit. 3a
pesynbratramu 2014 poky  oOcsiru  BUIOOYTKY
ckopotwiucst Ha 2 muH T (-9,1%). V 2017 poui Bxe
BunoOyBamu 1,5 mun T Hadru. Y 2019 poui BugoOyTok
3pic Ha +6,2% — mo 1,7 muH T. ¥V 2020 pormi moka3HHK
O0yB ananoriuamid. [Tpotsrom cigns-cepmas 2021 poky B
Vkpaini Buno0ymu 1,1 M T HadgTr. Haitbineur obcsru
y 2021 pomui 6ynu y TpasHi (142,3 1) Ta ceprHi — 141,7 T,
mo Ha 1,2% OinbIne, HiXK y CEpITHI MEHYJIOTO POKY.

Hanpukinni 2020 poky obcarm 3amaciB  cupoi
Haptu B VYkpaiHi HapaxoByBaiM 85 MIH T. 3 HHX
MOJIOBUHA IpUnanae Ha Cxignnit perion
(JJminmponerpoBchka, ITonraBcebka, XapkiBCbKa,
Yepniriecbka, Cymcbka, JloHerbka, Jlyranceka o0L).
Ille TpernHa 30cepe/pkeHa y 3axifiHOMy — Ha TepUTOPil

JIbBiBCHKOT, IBaHO-®paHKiBCHKOT, 3akapnaTchKoi,
Bommnucekoi, YepniBempkoi obmacreit. 13% HadTH
3HaxomauThcss y IliBmemHomy perioni (3amopi3bka,

Opnecpka obmacti, menbd AsoBcbkoro, YopHoro mops,
TAMYacOBO OKyIoBaHU Kpum).

Hapaszi B Ykpaini icnye nonan 200 potoBHIII, OTHAK
Maike BCI BOHM HEBEIMKI. 3 HHMX Yy HaTO-ra3oBii
pOMHUCIOBOCTI po3podisieTsest 82%. [Toku mo s cdepa
HE Mae€ CyTITeBOro pocry. Hampuxmazx, mnpoTsrom
4oTHpHOX POKiB (2018-2021 pp.) 3aranpHuil BUIOOYTOK
HadTu B YKpaini Maibke He MiHsBcs i cranoBus 1,6—1,7
MJIH T. Y Tepiox BIHHM 3arocTproroThCsi IMpobieMu
ChOTOJICHHS — PeCypCHi BiiHHM Ta aeMorpadidHi 3MiHH,
€KOJIOTIYHI BHKJIHMKH Ta BIUIMBH HAa HAaBKOJMIIHE
CepelloBHIIe, 10, Y CBOIO Yepry, MiJICHIIOE MOXKIMBICTh
3arpo3 CHPOBHHHOI TypOYJEHTHOCTI Ha pHHKY Ta
YCKIIaJTHIOE XapakTep ii MposBy.

Sk Bimomo [1-3] 3 pizHOBUAIB mkepen iHGopmarii,
MaKCHUMaJIbHUI BUAOOYTOK Ha(TH 1 ra3y 3a poJOBHIIAMHU
VYkpainu npunas Ha cepeauHy 70-xX pOKiB, HAPHUKIA, Y
1973 pomi — 13.2 MIH T, MPUYOMY YacTKa JIAIIE JBOX
POIOBHIII, PO3TanoBaHNX y [punyeromy
HadTOra3oBoMy perioHi, I'HiguHIIBCEKOTO Ta
JlensikiBchbKOrO, CTaHOBWIIA ONHM3BKO 8 MIIH T HadTH.
MakcumanbHuii BUOOYTOK mpupoaHoro rasy B 1975
poui cknag 68,7 mipa m>. Y 2016 pouti Bu1oOyToK HaTH
ckopotuBcs 1o 1.8 muH T, a razy no 19,9 mupa. M3, o
00yMOBJICHO, TIEpII 32 BCE, 3HAYHOK BHUCHAXKCHICTIO
HalOUTPITUX POJIOBUIN i HE 3aIYYCHHSIM JO PO3POOKH
MEHIIUX 3amaciB mokmaziB. B Toi e wdyac, aHami3
HayKOBOi  JIiTEpaTypH CBiMYUTh, MmO B  Teopil
THTETPOBAHOTO JTOCIiHKSHHS YIIPABIiHHS PaIliOHAILHOTO
BHIOOYTKY HA(PTH 1 Ta3y 3aJIUIIAIOTHCS HEBUPIMICHUMH
TTUTaHHS BpaxyBaHHS (axropin PUHKOBOT
TypOyJEHTHOCTI TiJ Yac NPHUHUHATTS YIPaBIiHCHKHX
pillIeHb, HEIOCTATHBO JOCIIKEHI TEXHOJOTIUHI aCHICKTH
B3a€MO3B’SI3KiB YMHHHKIB OOJIaJHAHHS Ta BapTiCHUMH
MMOKa3HUKAMH BUAOOYTKY, IO OOYMOBIIIOE aKTyallbHICTh
JTOCTIJKCHHS, IOr0 METY, 3aBJJaHHS Ta 3MICT.

OCHOBHI HAyKOBO-TIPaKTHYHI HAIPSMKHU BUPIMIESHHS
O3HAYCHHX MPOOJIEM MOXKHA 1IeHTH(IKYBATH SIK:

1) BBemeHHS y pPO3pOOKYy HOBUX Ha(TOTa30BHX
PONOBHUII 3a paxyHOK 30UIBIICHHS OOCSATIB T€0JIOTro-
PO3BITyBAILHOTO Ta EKCILTyaTalliiHOTO OYpiHHS;

2) 30impmeHHs KoedimieHTa BWIIydeHHsS HapTH i
raszy i3 MokJiajiiB BYIJIEBOAHIB 32 paXyHOK €(eKTHBHOTO
BHUKOPHUCTAHHS CyYaCHUX TEXHOJIOTIH Ta OONaJHAHHS Ha
BXKE PO3BIIaHUX Ta AIFOYUX POIAOBHUINAX.

Ie cTocyeThest sk OyAIBHUIITBA HOBUX CBEP/IOBUH,
TakK 1 JI0 3aKOHCEPBOBAHMX Ta HEMIIOYMX 3 PI3HUX MPUIUH
HaTOra30BUX 3aKOJIbMATOBAHUX CBEPAJIOBHH, SKHX B
VYkpaini 3HayHa KiNbKICTh (O 5-7 THC.) 32 JaHUMHU
pi3HUX gochigHuKiB. HeoOXigHO BiA3HAYHWTH BaXKIUBY
mepeBary B TOMY, III0 3aKOJIEMaTOBaHi POIOBHIIA BXKE
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00JIaIITOBAHI JIOTICTHYHUMU CUCTECMaMU, HaIllpUKiani,

MaloTh  Jifouy  1HQPacTpyKTypy sl  BUIOOYTKY,
MiATOTOBKM Ta TpPaHCIOPTyBaHHsA HadTh, ra3zy Ta
KOHJICHCATy JI0 KIiHIIEBOTO CIIOXKHMBada, Ta 3araciB

BYTJIEBOJIHIB, IO JTO3BOJISAE 32 3HAYHO MEHIIUX BHUTPAT i
32 paxyHOK BHKOPHCTaHHS Cy4aCHHX TEXHOJOTiH
MiIBUIIMTA  CTYMiHb  BWIYYCHHS  BYIJICBOIHEBOI
CHUPOBUHH 3 B@XKOAOCTYIMHUX 1 BUCHAKEHHX POJOBHIIL
VYkpainu [4]:

1) y cTpykTypi 3amaciB BYIJICBOAHIB HOCTIHHO
30UTBIIYEThCS ~ YacTKa  Ba)KKOBHUAOOYBHHX  3amacis,
OCBOEHHS SKHUX Y CYYaCHHX CKOHOMIYHHX yMOBaX
nmaHjaeMii Ta BilfHM TOB’s3aHE 31 3HAYHUMU PI3HOBHIAMHU
PU3UKIB JJIS )KUTTS Ta IHBECTHIIIN;

2) po3poOka poONOBHILI i3 BaXKOBUAOOYBHUMHU
3amacaMu HaQTH 3IIACHIOETHCS Y YMOBHO O€3MEYHUX
perioHax YkpaiHW HU3BKHUMH TEMIIaMH 1, SIK CBIJYUTH
JIOCBi, KiHIIeBa HadTOBiIIada TPOAYKTUBHUX ILIACTIB
mux ponosum He mepeBumrye 30 % Big MOYaTKOBHX
0aTaHCOBHX IX 3amaciB.

IHocTranoBka HAYKOBO-NPAKTHYHOI 0
HAOCTiIKEHHS.
1. Amnamiz  MoOXIHBOCTell  IHTerpoBaHUX

CKJIA0BHX JOCTizKeHHS 32 iepapXxiero kjacupikamii-
inenTudikanii pisHoBUAIB K:Kepes iHpopmamii.

[Ipobnemi  MOCHIIKEHHS  TEOJOTII,  I'eOXiMii,
rigporeosorii Ta pPECYPCHOTO 3a0e3neueHHs
HadTOoTra30BUA00YBHOI TaTy3i YKpaiHU MPUCBATIIA CBOT
po6otn HaykoBii B. Cenbschkmii, B. ITlopdipses, C.
Cyb6orin, M. Jlagmwkunacekuii, 0. Apcipiii, I'. Jlonenko,
B. T'appum, B. 3a6iraiino, O. JIykin, M. €Bmomyk, M.
IMaBmok, I. Haymkxo, 1. Uebanenko, II. Ilmak, b.
Maegcekuii, O. Ictomin, E. Uekamok, M. barpiii, B.
Cysipko, O. bapramyx Ta iH.

I'eonoropo3sinyBaibHi pOOOTH 3 TIOIIYKIB POIOBHIL
HadTH 1 razy Ta BUAOOYTOK BYIJIEBOIHEBOI CHPOBHHHU B
VYkpaiHi 31iHCHIOETBCS y TpboX perioHax: CXxigHOMY
(duimpoBcbko/lonenpka 3amaguna (J/13) 1 Jlonbac),
3axigHomMy (Bommuo-ITominechka TJIUTA,
[Tepenkapmnarts, Kapratu ta 3akaprarts) i [liBneHHOMY
(ITepennoopymxks, [Tpuaopraomop's, Kpum Ta BimmosigHi
cektopu akBatopiit YopHoro i A30BChKOT0 MOpiB [4].

Kiacugikarmist-inenTudikamis 3a OCHOBHUMH
napamMeTpamM  JiTepaTypHUX  Jjpkepen  iH(opmanii
XapaKTepUCTUK HA(TOBOrO POJOBHUINA reoJIorivyHa
OynoBa IUIOLIl POJOBHUINA; PO3MIIICHHS JIOKAJIBHOT
CTPYKTYPH CTOCOBHO CTPYKTYp BHILOIO IOPSJIKY,
HasIBHICTh PI3HUX CTPYKTYPHMX IUIaHIB, XapaKTEPUCTHKA
NPOJYKTUBHUX TOPU3OHTIB 1 (Iroinoynopis, TUMM Ta
KUTBKICTh TIACTOK 1 TIOKJIAJiB, (ha30BHIA CTAH BYTJIEBO/IHIB
y MOKJIa/iax, 3aracH, iX ryCTHHA 3a TUIOMICIO Ta iH.

HadroBe pomoBuie Moxe o00'eqHyBaTH KiJlbKa
CTPYKTYPHHX TOBEpXiB, IO 3HAYHO YCKJIAJHIOE HOro
PO3BIKY 1 PO3pOOKy Ta BUMarae BUBYEHHS 30iriB y
IJIaHl KOHTYPIB TOKJIAIIB MiXK €000 1 3 KOHTypamu
cTpykTyp. [IpomucioBa HiHHICTE POOBHIIA — KOMILIEKC
TipHUYO-TEOJIOTIYHUX,  EKOHOMiKOo-reorpadiyux i
coLiabHO-eKOHOMIYHUX rapameTpiB HadTOBOTO
(ra3oBOro) pojoBHINA, SKHH BH3HAYa€ TOCHOAAPCHKY
e(eKTUBHICTbH ITPOLIECiB BUAOOYBaHHs HaTH (razy).

2. Ilpuxknagu iHTerpoBaHOr0 OCJiIAKEHHSI.
OmHuM i3 NUISXiB  IHTETPOBAHOTO JIOCIHIIDKCHHS 3
HiBUILECHHS e()eKTUBHOCTI OypiHHS CBEPAJIOBUH IMi3HIX
CTamil eKcCIuTyaTallili € BIOCKOHAJEHHS KOHTPOIIO 3a
mporecoM  OypiHHsI, 30Kpema, 3a CHEepreTUIHHUMH

MOKa3HWKaMu poOOTH TMPUBOMY poTopa OypoBUX
yCcTaHOBOK. HasBHicTh  TOWHOI  iH(oOpMaIii Tpo
EHEPreTHYHI TMOKa3HWKH TMPUBOAY poTopa OypoBoi
YCTAHOBKM  CTBOPUTh ~ YMOBH sl MiJBHUIICHHS
epekTuBHOCTI ~ OypiHHA, oOcoOmMBO Tpu  OypiHHI
CBEpJJIOBUH Yy  CKJIQJIHUX TEOJIOTIYHMX  YMOBax.

OCHOBHUM TEXHIYHMM 3aBJAaHHSM, Ha BHPIIEHHS SIKOTO
CIpsIMOBaHA MOJICpHI3allis IHEBMAaTHYHHUX KIHMHOBHX
3axBaTiB, € CTBOPEHHsS TaKol KOHCTpPyKLii, sKa
BUKJIIOYMIa O mepenady BENMKMX KPYTHHX MOMEHTIB
yepe3 BKIAIUWIN, AO3BOJWIA O TIepenaBaTH KPYTHUH
MOMEHT TIPH BiIXWJICHHI BiJ CITIBBICHOCTI BeIydo0i TpyOH
1 TIPOXiTHOTO OTBOPY pOTOpa, 3ade3medyBana O CHIIOBE
[EHTPYBAaHHS 3aTHCKadya 3 BEAYYOI0 TPyOOr0 KIMHAMH
MpY HECTIBBICHOCTI KJIMHA 1 MOTJIMOJICHHS I KJIWH B
3aThcKavi Bexydoi TpyOu, 3abe3neuyBasia O 3HIKCHHS
KOHTaKTHOT'O TUCKY MDXK 3aTHCKaueM i BEeAy4oro TpyOoro
1 OUMIIEHHs 30BHIMIHBOI MOBEPXHI Beay4oi TpyOu npu
BUXO/I 13 CBEpAJIOBUHU.

3. Knacudikauis-inentudikanis Tta aHaxis
CHHEPreTUHYHUX MpoueciB i3  BakKOBHIOGYBHHMH
3anacamMu Ha)TH K KpHUTepiili oniHIOBaHHA eQeKTUBHOCTI
IHTErPOBAHOI0 MOCTIIKCHHS.

Iurerporani JIOCIIDKEHHS BU3HAYEHI SIK
yIOCKOHaJIeHHA oOsanHaHHs OypoBOi YCTAaHOBKM 3
METOI0  IPEJCTaBICHHS  MOJMIIMBOCTEH  CYTTEBOTO
CHHEPTeTUYHOTO 30UTbIICHHS €(QEKTUBHOCTI OYpiHHS
CBEp/JIOBUH, a TaKOX IIe JOCTi/DKEHHS TeOMEXaHiKH,
reodi3ukn, MPOEKTYBAaHHSA Ta KOHCTPYKIII CBEpPIJIOBHH,
OypoBHX IHCTPYMEHTIB Ta O0OJagHAHHS, OYPOBHX PiTuH
Ta IIEMEHTYBaHHS, TeOpeCypcCiB Ta iX OIliHKa, BUIOOYTOK
Ta  TPAaHCIOPTYBaHHA  TE€OpPECYpCiB,  cradimizaris
BUOOYTKY BYIJICBOJHIB, CKOJIOTIYHI Ta EKOHOMIuHI
acrekTH OypiHHs Ta TeopecypciB, HOBITHI JOCATHEHHS Ta
MEpPCTIEKTHBH PO3BUTKY OYpiHHS Ta TeopecypciB Ta iHII
xapakrepuctuku (tabsn. 1). IIpobnema xombMaTawii
KOJIEKTOPIB JIOCUTH IOIIMpEHa — s ii BHUPIILICHHS
nmpoBinHi (axiBii YKpaiHH Ta CBITYy pO3pOOJISIOTH HOBI
METOIM W TeXHoyorii iHTeHcudikamii BHIOOYTKY
BYTJICBOJHIB. AHANi3 3HAYHOI KUIBKOCTI  JKepes
JIO3BOJIMB BHU3HAYWTH OCHOBHI IPUHIMITK BiJXHOBICHHS
NPOAYKTHUBHOCTI  CBEP/UIOBHMH  3aKOJIBMaTOBAaHUX Y
mporieci  ix  OypiHHS Ta  eKCIUTyaTallii MeTOJIOM
KUCJIOTHHX 00po0oK [1-6].

Hanpuknan, Ha tepuropii [IninpoBcbko-/loHenbkol
3anajuHu 0IM3bKO JBaJIISITH CBEPJIOBUH Ha
BHCOKOIIEPCIIEKTUBHAX ~ PO3BIJaHUX POJOBHINAX HE
JAaloTh ~ NPOAYKLiI0 B pe3yibTaTi  KoJbMaTawii
NPOAYKTUBHUX IUIACTIB IpH OypiHHI. Y Toi yac, Koiu
reodi3udHi JOCTIHKEHHS Y CBEPAJIOBHHI TIOKa3yIOTh, 1110
(impTpaniiHO-€EMHICHI ~ XapaKTEPUCTUKH  KOJIEKTOpa
BHCOKO €(EeKTHBHI, TOPHU30HTH € TPOAYKTHUBHHMH B
CYCITHIX CBEpAJIOBHHAX, aje B pe3yJbTaTi pemnpecii Ha
TUIACT BHHUKAE 3HAYHE MPOHUKHEHHSA TBEPAOi ¢a3u y
IUIACT,  yTBOPEHHS  eMyJbCid  Ta,  HaNpHUKIAJ,
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nojiMepusalis — peareHTiB, 10  NPU3BOJAWTH A0  ILJIbOBOI MNPOAYKWIi 3a NPUKIaAaMH IHTEIPOBAHOTO
3acMiueHHsl NPUBHOIIHOI 30HM IUIACTa i CBEpAJIOBHHA  JOCIHiKEHHS (Tadu. 2).
BUSIBIISIETBCSL Majlo Ae0iTHOIO abo B3araji He Jae

Tabmuus 1 — Bubip 3arajibHUX XapakTEpUCTHK HayKOBOTO OOIPYHTYBAaHHSI OCHOBHHX CKJIAJJOBHX BHJIOOYTKY Ha Mi3HIH
CTaJIii eKCIUTyaTalii 3a Pi3HOBUIAMH MPUKJIAJIIB POIOBHII

1 |lepapxis Bu3HaueHHS Mojenel crabumizamii BUAOOYTKY BYIJIEBOIHIB 32 ()AaKTOPaMH BIUIMBY 3 METOIO ITiJBHINCHHS
MIPOAYKTUBHOCTI Ta Biiadvi IUTACTIB.

2 |Bu3HaueHHS Ta aHaji3 MoJeiell TEXHOJIOTIYHOIO, eKOHOMIYHOTO Ta CKOJIOTIYHOTO ACIEKTiB TEXHOJIOTIl 3a Pi3HOBHIAMU
cTajiil eKCIuTyaTallii Ta BIVIMBY Ha HABKOJIMIITHE CEPEIOBHIIE.

3 |O6rpyHTYBaHHS MOXJIHUBOCTEH BHOOpY THIIB MPUCTPOIB, OYpOBHX IHCTPYMEHTIB Ta 00JaAHAHHS IS 3a1aHOI CBEpAIOBHHH
3a CHHEPreTHYHHMHU I1apaMeTpaMH..

4 |Knacndixamis-izeHTudIKaiss po3paxyHKiB iepapxii mapameTpiB OypoBHX piAMH IS 3aJaHOi CBEpUIOBHHH 00’ €KTY
BUpoOHUITBA Bixnosigao qo HT.

5 |Knacudikarmig-inenrudikarmis ta aHaniz napamerpu OypoBHX pifHH Ta IEMEHTYBAaHHS JUIS 3a[aHOi CBEPIUIOBUHH 00’€KTY
BUpoOHHUITBA BiamosiaHo mo HT/I..

6 |CTuMyIOBaHHS POJOBHIL 32 JOIIOMOTI'OIO IIPaBIigHOTrO PO3PUBAHHS, KUCIOTHOTO 0OPOOJICHHS, TEPMIYHOTO BIUIMBY Ta
KOMIT'FOTePHUX MOJICIIIOBAHb K BAPiaHTH CUHEPTETHYHUX IPOLIECIB.

7 |lepapxist mpoueciB OypiHHS B CKJIaHUX FEOJIOTTYHAX YMOBAX 3a JIONIOMOT'OI0 CHCTEM KEPOBAHOTO Ta BEPTUKAIHLHOTO
OypiHHS, 3 BUKOPUCTaHHSIM KOMITIOTEPHUX METOJIiB KOHTPOJIIOBAHHSL. .

8 |Imentudikaris nporeciB OypiHHS B CKJIAQJAHUX €OJOTIYHIX YMOBAX 3a JOMOMOTI'OIO CHCTEM 3 BUKOPHCTAHHIM
IbTEPHATUBHUX JUKEPEI SHEePril Ta METO/iB MaTeMaTUYHOTO MOJICIIIOBAHHSL.

9 |Knacudikaris-inentudikaiiis Ta aHani3 napamMmerpu OypiHHI B Pi3HOBHAAX HEKOHBEHLIHHKX [PKepeliax 3a JOMOMOT 00
TOPHM30HTAIBLHOTO OYpiHHS, OYPiHHS 3 BUKOPHCTAHHAM IITYYHOTO iHTEICKTY,

10 |Knacugikauis-inenTrdikanis Ta aHaii3 napamerpu OypiHHS B HEKOHBEHIIHHHX JUKEpeIax 3a JOIIOMOT0I0 OYpiHHS 3
BHKOPUCTAHHSM IHHOBALIITHUX HAHOTEXHOJIOTIH,

11 |Knacugikanis-inenTrdikanis Ta aHaTi3 iepapXil mapaMeTpy CTUMYJIIOBAHHS POJOBHII 32 JOIIOMOTOI0 O10TEXHOJIOTi Ta
KOMI'IOTEpHHX MOJIeJIel IporpaMmyBaHHs. []

Tabmurst 2 — lepapXist 3arajlbHUX EKCIIEPUMEHTATIBHAX XapaKTEPUCTUK OCHOBHHUX CKIIQJIOBHX OYpiHHS 32 TpUKIaIaMu
IHTETPOBAHOTO JIOCII JPKCHHS

Ne |Knacudikamisi-inenTrdikariist cTaaii JociHKeHHs 32 TEMOIO

1 |AHami3 MOXJIMBOCTCH IHTETPOBAHMX CKIAJOBUX JOCHIDKCHHS 3a iepapxiero kiacudikamii-inenTudikarii
PI3HOBHIIB JuKEpeN iHpOopMalLii.

2 |Knacudikamis-ineHTuikamis Ta aHaNi3 CHHEPreTUYHHX MPOIECIB i3 BaXKOBHAOOYBHMMH 3amacamd HadrTu SK
KpHUTEpii OIiHIOBaHHS €(eKTHBHOCTI IHTETPOBAHOTO JOCIIPKCHHSL.

3 |ExcniepuMeHTaNbHO-TIPAaKTHYHI 3acaji BUOOPY TEXHOJIOTii Ta BH3HAUEHHS CKJIAMOBUX 11 Kiacupikarrii-
ineaTHdikaIii iHTerpoBaHOi KOHCTPYKIT 338 MPHUKJIAIOM MOJCPHI3aIlii MTHEBMATHIHUX KIWHIB POTOpA.

4 |ExcriepuMeHTaIbHO-TIPAKTHYHI 3acaai BUOOPY TEXHOJOTIYHOTO OOJaHAHHS: PO3PaXyHOK Ta BHOIp CKIAIOBHX
IHTErpOBAHOT KOHCTPYKIT TEXHIYHOT MPONO3HULii sl MOJCpHI30BaHUX THEBMATHYHUX KJIMHIB POTOpA.

5 |Omnuc iepapxii TeXHIYHOI MPOMO3MIIi Ta MOIACPHI30BAHOT KOHCTPYKINI MHEBMATHYHHX KIHHIB POTOpa 3a MapamMeTpaMH]
PO3paxyHKiB MaTEMATHYHOI MOJIEIII.

6 |KoHTponms eHepreTHYHNX MOKa3HUKIB MPUBOAY pOTOopa OypPOBHX YCTaHOBOK YIOCKOHAJICHHS MaTeMaTHYHOL
Mozeni poOoTH OypoBOTO poTOpa SIK CYTHICTH 1HTETPOBAHOI JIOCIHITHO-KOHCTPYKTOPCHKOI poboTH 3
YAOCKOHAJICHHS 00JIaTHAHHS OYPOBHUX YCTAHOBOK

7 |llpukitamgy iHTETpOBaHOI O€3MEeYHOl MiSUTBHOCTI YCTAaHOBKHM 3a pPO3paxyHKaMW Mpame3gaTHOCTI Ta BHOODY
CKIIQZIOBUX MOHTXKY 1 €KCITTyaTallii iHHOBalliHHOTO O0JIaJHAHHS — KOHCTPYKTUBHUX €JIEMEHTIB IMTHEBMATHIHHIX
KIJIMHIB POTOPA.

8 |HdochimKkeHHs CyJacHHX YCIIITHUX MPAaKTHK 3 MOHTaXy i eKCIUTyaTallii oOiagHaHHs — OpraHi3aiiHO-TeXHIYH1
3aX0JIM; EKCITyaTallis Ta pEMOHT 00JIaJHAHHS K KOMIUIEKCHOT iHTErpOBaHO1 0€3MEeYHOT NisITHHOCTI.

9 |BusHaueHHs Ta BHOIp yIOCKOHAJICHOI IHTETPOBAHOI CTPYKTYpPHOI MOJENI CHCTEMU KOHTPOJIO €HEPreTHYHUX
MTOKAa3HMKIB MPUBOJY POTOPa OYPOBUX YCTAHOBOK

10 (MaremaTraHa MOJEINb 3 aHAJII3y BU3HAYCHHS MOMEHTY JIBUTYHA IIPUBOAY CTOJIa poTOpa OypoBOi yCTaHOBKH, sIKa
Oyna O IpHUIATHOO JUIS aBTOMATHYHOT'O KOHTPOJIFO MOMEHTY Ha Bajly JIBUT'YHA B peaJlbHOMY Yaci.

11 |TIpuknamu po3paxyHKiB KOHCTPYKTHBHUX CIEMEHTIB MHEBMATHYHUX KJIMHIB POTOPA; MOHTAX 1 CKCILTyaTallist 00JaIHaHH K
KpHUTEPil OIHIOBAHHS ¢EKTUBHOCTI IHTETPOBAHOTO AOCIIIKCHHSI.

12 |IIpuknaau opraHi3aunifHO-TEXHIYHIX 3aXO0/IB 3 MOHTaXy Ta eKCIUTyaTallii o0aqHaHHs. IK KPUTEPii OL[iHIOBaHHS
e(EeKTHBHOCTI IHTETPOBAHOTO JIOCIIIPKCHHSI.

13 |Knacudikanis-ineHTndikaris ta aHami3 CHHEPreTHIHUX IPOIECiB 3 eKCINTyaTanii Ta peMOHTY 00JIa{HaHHS SIK KpUTepil
OLIIHIOBAHHS €()eKTUBHOCTI iHTEPOBAHOTO JIOCIIiKEHHSI.

14 |BUCHOBKHM 1 TEpPCHEKTUBU PO3BUTKY 3a IHTETPOBAHOIO OE3MEYHOI0 [isSIBHICTIO POOOTH YIOCKOHAJIEHOTO
oOnajHaHHs OypOBUX YCTaHOBOK..
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OpHuM i3 UUIAXIB  MiABHUINEHHA e€(QEKTUBHOCTI
OypiHHS  CBEpUIOBUH €  po3poOka  pi3HOBHIIB
MATEeMAaTHYHUX MOJICNICH CHHEPreTHYHHX CHCTEM Ta
BIIOCKOHAJICHHS KOHTPOJIO 3a TIpOIlecOM OypiHHSA,
30KpeMa, 3a EHEePreTHYHUMH IOKa3HUKaMH pPoOOTH
NPUBOAY pOTOpa OypOBHUX YCTAHOBOK, ILIO CTBOPIOE
BIJIMTOBIAHI YMOBH, OCOOIMBO MPH OypiHHI CBEPJIOBUH Y
Pi3HOBUIAX CKIaAHUX YMOB (Tadm. 2) [5—-10].

JocmimkeHnHs — omepamiid, 3  iHmDIOro  OOKYy,
BUKOPHCTOBYIOTh MaTeMaTH4YHI Mojenmi, iX aHaniz Ta
ANTOPUTMIYHI METOIW I aHali3y 3 ONTHMI3aii
ckimagHux cucreM. lle no3Bomsie oprasizamisiM - Ta
MiANPUEMCTBAM IiIBUMIATH C(HEKTHUBHICTh, 3MCHIIUTH
BUTPATH Ta MOKPALIUTH SKICTh MOCIYr ab0 MPOJYKIIIi.

3aBIsSIKM  TOCTIHHOMY  PO3BHUTKY  KOMIT'IOTEPHHX
TEXHOJIOTI Ta aJrOpUTMIB, METOAHM ONTHMI3alii Ta
JIOCITIKCHHSI oneparii MIPOJIOBXKYIOTh

BIOCKOHAJIOBATHCS, BiIKPHBAIOYN HOB1 MOXIIUBOCTI IS
e(exTHBHOTO yIpaBIiHHS 1 TPUAHATTS PIllICHb.

O0’ekT pPO3pOOKH — aNropuT™M, OJIOK-CXeMa 3
METOI MiJBUIICHHS HadToBiAmaui Ta iHTeHCUQIKALI
BUAOOYTKY  BYIJICBOJHIB ~ Ha  POJOBHUINAX, IO
3HAXOJATHCS HA Mi3HIH cTaaii po3poOku, a TaKoX THX,
IO BIJHOCATHCS JIO KaTeropii BaXXko 3100yTHX 3a
PaXyHOK  pO3pOOKH  IHTETPOBAaHMX  MATECMATHYHUX
MoJieJiell € Ha ChOTO/IHI OUTBII PeasIbHOI0 y HaWOMMK1il
MIEPCTIEKTHBI, TOPIBHAHO 3 TIONIYKAMH Ta OCBOEHHIM
HOBHUX ILJION] Ta Ha(TOTa30BHX pOJOBHIN. [HTErpoBaHi
MpUKIaad 1 3a7adi Ha IbOMY pIiBHI TIOB’s3aHi 3
MOXKJTUBICTIO (DYHKITIOHYBaHHSI MiANPHEMCTBA Y CUCTEMI
reHeparii KiHneBoi mponaykiii. Jlims mporo mMoxxe OyTH
3aCTOCOBAHUN  JEKOMIO3WIIHHMA  IAXig,  ToOTO
posmnoin npobjaeMu Ha PiBHI, IO JO3BOJISIE BpaxyBaTH
HeroB’s13aHi, Oe3rocepesHbo0 MK €000 (akrTopH, B
KOMIUIEKCI, 3a pPaxyHOK IOCIiJIOBHOTO BHUPIMICHHS
OKpPEeMHUX IpOOJIeM — ONTUMI3aIlisi KOXKHOTO HapamMerpy
JIO3BOJISIE JOCIIIUTH TPOLEC BHUIOTOBJICHHS LiJIbOBOI
NPOJYKIIT B LIIIIOMY.

Ha texHomOTiYHOMY pPiBHI BHpPIIIYIOTHCS THTAHHS
MOB’sI3aHi 3 OpraHi3alli€l0 TEXHOJOTIYHUX 3B’S3KiB B
paMKax  MANPHEMCTBA, IO  [O3BOJSE  3HU3UTH
co0iBapTiCTh, JKBiAyBaTH MPOOJIEMHI 3aaadi TPOIECiB
Ta 0ONaJHaHHSA., IO B KiHIIEBOMY BHITAJKy € OCHOBOIO
BIATBOPEHHS BHYTPILIHIX PE3EPBIB.

ExcnepuMeHTA/ILHO-IPAKTHYHI 3acaiu BHOOPY

TEXHOJIOTil Ta BH3HAYEHHSA CKJIAIOBUX il
kiaacupikauii-ineHTudikamii iHTerpoBaHoi
KOHCTPYKIii 3a NPUKJIATAMHA MojaepHi3amii
Pi3HOBHIB NPHCTPOIB Ta 00/1aJHAHHS.

[Mpuknaau MIPOBEIEHHS YAOCKOHAJICHHS
0o0NaHAHHSA ISl yTPUMaHHS KOJIOHU OYPHIIBHUX TPYO 3a
METOJaMHd KOHTPOJIO 1HTETPOBAHUX EHEPTEeTHUHUX

MMOKa3HUKIB OypOBOTO pOTOpa i MHEBMATHIHWX KIIMHIB
JUIs1 OypiHHS CBEpAJIOBUH Ha HAaTY i ra3 mpecTaBiIeHI 3

METOI0  BHSBIIEHHS  MOXJIIMBOCTeH  iHTEHCHQiIKarlil
CHHEPIreTUYHUX TMPOIECIB  BiJHOBJICHHSA OypWIBHUX
YCTaHOBOK. [MutanHs  aBroMaru3amii  MpPOIECIB

KepyBaHHS OypiHHSAM Ha(TOBHX i I'a30BHX CBEPJIOBUH
NPUBOISTE 0 HEOOXIZHOCTI BMBYEHHS LUX CKJIAQJHHX
XapaKTEePUCTUK TEXHOJIOTIYHOTO NpoLecy OypiHHS, SIKUH

3MIACHIOETBCS 32 yYMOB HEBH3HAYCHOCTI TiJl BIUIMBOM
CTOXAaCTUYHO-XaOTHYHHX 30ypeHb. Tomy i MonensM
nporiecy  OypiHHS  TpUTAMAaHHA  HEBU3HAYCHICTB,
3yMOBJICHA, 3 OJJHOTO OOKY, BiJICYTHICTIO TOYHOTO OTIHCY
MpoIieciB (YHKI[IOHYBaHHS CHUCTEM, a 3 1HIIOTO OOKYy —
HECIIPOMOJKHICTIO OIIIHATHA CTaH CHCTEM abOCOJIIOTHO
TOYHO, IO YCKJIAIHIOE W YHEMOKINBIIIOE BUKOPHCTAHHS
TOYHHX KiJbKICHUX MeTomiB. JlificHO, cKopmcTaTucs
MaTeMaTHYHAMH MOZEIISIMH, SIKi PO3KPUBAIOTH OCHOBHI
3aKOHOMIPHOCTI ~ BIUIMBY  PI3HMX  TEXHOJIOTIYHHX
(dakTopiB Ha MexaHIYHy LIBHAKICTH OypiHHS, He
NPEJCTABISIETECS  MOXKJIMBHM 6e3 MPOBEICHHS
EKCIIEPUMEHTAILHOTO OYpiHHS 3 METOI0 BU3HAYCHHS
KOHKPETHUX LU(POBUX 3HAYEHb KOE]ILiEHTIB MoJeli
[8]. e BUKIMKAHO THUM, LIO PE3YJIbTATH MPOMUCIOBOIO
OypiHHS, Ki BimOOpa)kalOTh CYKYITHWH BIUIMB PIi3HUX
TEXHOJIOTIYHUX (aKTOPiB HA MPOXOJKY OAHOTO JOJO0Ta i
MEXaHIYHy IIBHUIKICTh, HE JO3BOJSIIOTH TOOYIYyBaTH
rpadiky 3aJeKHOCTEH MEXaHIYHOI MIBHUAKOCTI OypiHHS
BiJl OChOBOI CHJIM Ha JIOJIOTO i YacCTOTH HOTO OOepTaHHSI
Ta BHU3HAYMUTH MapaMeTpH MOJEN, sKi MOTpiOHI JuIst
KOperyBaHHsA 1 onrtumizauii pexxumiB Oypinus. Tomy,
aHai3 B3a€EMO3B’S3KIB  MapamMeTpiB  MaTeMaTHYHOI
MoJieNi mporecy OypiHHS CBEPIJVIOBHH € BaXKJIMBHM
HAYKOBUM Ta MPAKTHYHUM 3aBIAHHSM, SIKE JIO3BOJHTH
CUHTE3yBaTH KIOGPHETUYHY MAaTeMaTH4YHy MOJICIb.
CuHTe3 aneKkBaTHHX MaTeMaTHYHHX MOJENiel mporecy
OypiHHS CBEPIJIOBHH € aKTyalIbHOIO 337]a4€t0 y 3B SI3KY 3
IHTEHCUBHUM BIIPOBDKEHHAM Y Tally3i MHPPOBUX
KepyIOUHX OOYHCITIOBAIbHUX KoMIutekciB [10-17] i
HOBOTO THITY JIOJIT, sIKi MAIOTh IPOXOJKY MEKIJTbKA TUCIT
METpiB Ha OJHE J0JIOTO.

[Ipote, anani3z miteparypuux kepen [10, 18, 19,
26], B SKHX 3all0YaTKOBAHO PO3B’SI3aHHA JIESKHUX
npoOJaeMu, TOKa3ye HEJOCTaTHIA 00’eM MpOBEACHUX

JOCHI/DKEHb Yy  HampsIMKYy  pO3poOKH  MeEToIiB
iZeHTU(diKaIil MmapaMeTpiB  MaTEeMaTH4YHOI  MOJEi
nporiecy OypiHHS HA(pTOBHUX 1 Ta30BUX CBEP/UIOBUH.
HeBwupimmeHoto  4acTHHOIO  3arajibHOI  TpOOJIEeMHU
ineHTudikamii  mapaMeTpiB  MaTeMaTHYHOI MO
nporiecy OypiHHA € BCTAHOBJICHHS B3a€EMO3B’S3KiB
nmapaMmeTpiB  MaTeMaTHYHOI MOJeNIi  TEXHOJIOTiYHOTO

nporecy OypiHHS HAQTOBUX 1 Ta30BUX CBEPUIOBHH IS
e(peKTUBHOTO 1 MIBHIKOTO BHM3HAuYeHHs 30ypeHb, MIO
BIUIMBAIOTh Ha 00 €KT KepyBaHHs [7].

VY 3B’A3Ky 3 BHIIE HaBEJICHHUM, IPOAaHANi30BaHO
B32€EMO3B’SI3KM  T1apaMeTpiB  MaTreMaTHYHOI  Mojeli
TEXHOJIOTIYHOTO TIpoliecy OypiHHS CBEpAJIOBHH JUISt
e(eKTUBHOrO 1 I[IBWUAKOTO  PO3B’S3aHHSA  3ajadi
ineHTHdiKaIii CTOXaCTUYHO-XaOTHYHUX 30ypeHb, IO
BIUTMBAIOTh Ha OO’€KT KEpyBaHHA B Mporieci poOOTH
JI0JI0Ta Ha BUOOT CBEPAJIOBUHHU.

YIOCKOHAJeHHS  MEXaHIYHHX  XapaKTepPHCTHK
ACHHXPOHHUX JIBUTYHIB MPHUBOJY CTOJA POTOpa OYpOBUX
YCTAaHOBOK € aKTyallbHOIO 3afadeio y 3B’S3Ky 3
HEOOXiHICTIO CTBOPEHHS CY4aCHUX 3aco0iB
ABTOMATHYHOTO KOHTPOJIIO EHEPreTUYHUX MOKa3HUKIB
nporiecy OypiHHS HA(pTOBHX 1 Ta30BUX CBEPJUIOBUH.
Tomy HeoOXimHO po3pobuTh Taky iH(opmauiiiHy
MaTeMaTHYHy MOJIEJIb MOMEHTY JBHT'YHA ITPUBOJY CTOJIa

Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XI1l». Cepis: Innosayitini
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poropa OypoBoi yCTaHOBKH, sika Oyia O IMPHIATHOIO IS
BUPIIICHHS 3a/lad aBTOMAaTUYHOT'O KOHTPOJII0O MOMEHTY
Ha BaJly JIBUTYHA B pEAIbHOMY Yaci.

Jlnst BUpiIIeHHs 1Mi€i 3a7adi BHKOPUCTOBYIOTHCS
METOJIM TIOPiBHSHHS, MAaTEeMATHIHOTO 1 KOMIT FOTEPHOTO
MO/ICTFOBaHHSI, Teopii ABTOMATH30BaHOTO
enekTponpuBony.  I[lopiBHSHHS  pi3HHX  QOpMyT
ampokcuMarii 3anexxHocti M = f(s) mpoBeaeHo s
mpuBOIy cToja poropa P-560 3 enekrponsurynom AKB-
114-6 GypoBoi ycraHoBku HBO-4E, sika BuOpaHa 3rigHO
HAMOLIBLIIOr0 HABaHTaXKEHHS [7].
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Puc. 1 — Mexaniuna xapakrepuctuka M = f(s) aist nBuryna
AKB-114-6

MexaHiyHa XapaKTepucTHKa Oyna noOyJoBaHa 3a
TakuMH nacrnopTHUMH JaHuMu aBuryHa AKb-114-6: Pyoy
=320 kBT; Uyon = 500 B; nyow = 980 XB™'; Liow = 455 A; p
= 3; cos f = 0,88; KK = 92,5%. HeniniitHy yacTuHy
MEXaHIYHOI  XapaKTEePUCTHKH  PO3PAXOBAaHO  3TiJTHO
CIIPOIICHOTO PIBHAHHS MEXaHIYHOI XapakTepucTuku. Ha
puc. 1 moOynmoBaHa MexaHIYHA XapaKTEPUCTHKA IS
neuryna AKB-114-6 [8].

Jlost noOymoBH cymicHOl MEXaHIYHOT
XapaKTepUCTHKH MPHUBOAY CTOJIA POTOPA, PO3TILTHEMO
NPUBIJ 3 aCHHXPOHHUM KOPOTKO3aMKHEHHM POTOPOM.
JocnipkeHas CTaTUYHUX BIIACTUBOCTEH
CJICKTPONPUBOIY TPOBOJMTHCS HA OCHOBI MOOYIOBaHOI
MEXaHIYHOI XapaKTePUCTUKU JBUTYHAa CTOJa pPOTOpa
AKB-114-6 (1) motyxnictio 320 kBT, mapomixoBoro
nonota 111 295,3 C3-I'B 173 (2) i cymicHOT MeXaHiuHOi
xapakTepucTuky (3), sSKi HaBeIeHi Ha puc. 2 (HOpMOBaHi
XapaKTepuCTUKH enekrpoasuryna (1), momora (2) i ix
CyMicHa MexaHiYHa XapakTepucTuka (3):

M'=M/M,, n=nin,,

ne M,, n, — HOMIHAIbHI MOMEHTH IBHI'YHa 1

yactoTa obepranHs potopa) [7].

MexaHiuHy XapaKTepUCTHUKY IBUTYHA TOOYIOBaHO
3a MaCMOPTHUMH JAaHUMH Yy BIANOBIAHUX OAMHHIISX,
BpaxoByI04d, MO Uuew = 560B, Ny = 980 xB™!', KKJI
=92,5%, cos f 0,88, KpaTHICTb MaKCHMaJbHOTO
MomeHTty Ky = 2.75, xputmaHe KoB3aHHsS Sy, = 0,33.

SMCHIICHHA MAaKCUMAaJIbHOTO MOMCHTY Mmax, ITyCKOBOTI'O
MOYaTKOBOI'O MOMCHTY Ml, KPUTUYHOI'O KOB3aHHA S.(p .
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TTokasHuk Momexma dbuzyHa, M*

Puc.2 — HopmoBaHi XapakTepHCTHKH JeKTpoaBHryHa (1),
nonota (2) i Ix cymicHa MexaHiuHa xapakrepuctuka (3):

[Ipore, TONOBHWII MOMEHT omopy 3 OOKy
HaBaHTaXXCHHsS CTBOPIOE KOJIOHA OYpWJIBHHX TpYO,
JIOBXKHMHA SKOi IOCTIHHO 3pocTae B Tporeci OypiHHS
cBepmioBuHu. Ha puc. 3 (1 - 1=1000mM, 2 - 1 =2000m, 3 -
1 =3000Mm) y nmpyromy KBajJparTi HaBeIEHO HOPMOBaHI
MEXaHiIuHI XapaKTePUCTUKH KOJIOHU OypuiabHUX Tpyo (1,
2, 3), a TakoX y HEpIIOMY KBaJpaTi CyMiCHa MEXaHi4Ha
xapaktepuctuka (5) eJIeKTpoABUTYHA 1 JojioTa Ta
CyMiCHa MEXaHIYHa XapaKTEPHCTHKa EJIeKTPOABHIYHA,
JI0JI0Ta 1 KOJIOHW OypuiIbHUX TpyO poBkuHOM0 1 = 1000M
(4) 1 nosxunor0 1 = 3000M (6). AHaii3 BIUIMBY MOMEHTY
oropy 3 0OOKy KOJIOHM OypuibHUX TpyO Mokasye, 1o i3
30UTBIIICHHAM JOBXUHU KOJOHH CYTTEBO 3MEHIIYETHCS
MaKCUMAaJIbHUA MOMEHT Mmax, IIyCKOBHII MOMEHT M| He
3MIHIOETBCSI. 3O0UTBIIYETHCS 1 KOB3aHHS, OJHOYACHO
3MEHIIYETHCS YKOPCTKICTh MEXaHIYHOT XapaKTEPUCTUKH 1
3MEHIIYETHCS YacToTa OOepTaHHA pPOTOpa, KPAaTHICTh
MaKCHMaJIbHOTO MOMEHTY 3MEHILIYEThCS IIPU TJIMOMHI

cepasioBunn 300 M i yactori oGepranus poropa 0,8"
o Ky =1,2 [8].
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[okasHuk momeHma dbuzyna, M*
Puc. 3 — HopmoBani MexaHiuHi XapaKTEPUCTHKH KOJIOHU
OypunbHuX TPYO (1,2,3); cymicHa MeXxaHIYHA XapaKTepUCTHKA
enexrpoxasuryna (CMXE) i nornora (5); CMXE, nonota i
kostonu (1 =1000m) 6ypunsaux Tpy6 (4), CMXE, nonora i
kostonu (1 =3000m) GypunsHuX TPYO (6):

Orxe, TimoTe3a Mpo Te, IO YacToTa OOEpTaHHS

EKCliep¥MEHTANbHO  BM3HAYEHO, IO  MEXaHigyHa  poTopa (7ojoTa) 1 ockOBa CHIa HAa J0JIOTO €

XapakTepUCTUKA J0J0Ta € HediHilinoro. Ha cymicHili — HE3aJle)KHUMH, He MiATBEpIUKYeTbes. Ll 3anexHicTh €

MeXaHIYHIN XapaKTCPUCTHII CrocTepiraeThess  HeJliHiHHOIO. CyTTeBOIO TepeBaroio KpHUTEPIIO
ONTHMAIBHOCTI  OypoBHUX  JIOJIT €  MOXIIMBICTh
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KOHTpOJIIOBAaTH ioro Ge3rmocepeqHbo B Iporeci OypiHHS
cBepmIoBUHU. Ilpm 1IbOMYy ONTHMaJIBHHH  PEXHUM
OypiHHs, sKMM BinOyBaeTbCs 3a YMOB ampiopHOi Ta
MMOTOYHOI HEBU3HAYCHOCTI MiJ BIUIMBOM CYTTEBHX 3aBaJ
(3HOC OCHAIEHHsS J0JI0Ta, BUITAJKOBI 3MiHH (i3UKO-
MEXaHIYHUX 1 aOpa3WBHUX BIIACTUBOCTEH TipCHKUX
TIOpiJl, TOPYIIEHHS JTOCKOHAJIOT MPOMUBKH BHOOIO Ta iH.)
CIIpHUsi€ JOCATHEHHIO TaKOXK MAaKCHMaJbHOI IPOXOJIKH Ha
noJsioto [8].

TakuM 4YHMHOM, HETEPEPBHUI KOHTPOJIb MUTOMUX
BTpPAaT CHEPrii, SKi MOXHA pO3MNIAJATA SK ITUTOMY
EHEPrOEMHICTh  TIpolecy  OypiHHA  CBEpUIOBUHH,
3abe3nedye  MIATPUMAHHS  ONTUMAJIBHOTO  PEXUMY
OypiHHSI CBEp/UIOBHHU B peasbHOMY 4Yaci. [Ipu nepexoni
OypoBoro J0yi0Ta i3 OAHI€] OAHOPIIHOI MAayKH MOpPiJ B
IHITy CIOCTEpIraeThCs 3MIHOIO BEIMYMHH THUTOMHUX
GHEpProBUTPAT W, OCKIJIBKH 3MIHIOETBCS THTOMA
€HeproeMHICTh Tipchkux mopin. Llefi dakT Moxke OyTH
BUKOPUCTAHWHA JUIS TOMIy TEOJOTIYHOTO pO3pi3y 3a
MTUTOMOIO EHEPrOEMHICTIO PYHHYBaHHS TipCHKHUX TOPIiJIL.

IIpote, mis BH3HAYCHHSA BEIMYUHH MTUTOMHUX
€HEeproBUTpaT W  IHTErpoBaHOI  CHCTEMHM  CJiJ
BpaxoBYBaTH, II[0 TTapaMeTpam, siKi BXOISTh Y BHpa3 JUIs
W, BIIACTHBA HCBU3HAYCHICTB, JUKEpPEIIaMu SKoi € [8]:

1) cyTTeBI BiIXWICHHS IOTOYHHUX 3HAYCHb OCHOBOL
CWJIM Ha JI0JIOTO, YaCTOTH OOEpTaHHs JO0JI0Ta i MOMEHTY
Ha JI0JIOTI BiJl cepeHiX 3HaUCHb;

2) xnacudikamis-ineHTudikamis HeTiHIHHOTO 1
CTOXaCTUYHOTO XapaKTepy 3MiHW MEXaHI9HOI IBUIKOCTI
OypiHHS B 4aci;

3) HemocTaTHA e€(EKTUBHICTh OYHIICHHS BHOOIO
CBEPUIOBMHH BiJ] ITaMYy;;

4) KOJMBaHHSA TEMIIEPaTypH B 30HI KOHTAKTIiB
3yOLiB IIAPOIIKH 3 FPCHKOIO OPOJIOIO;

5) HeniHIMHWIA XapakTep 3HOLICHHsS OCHAILICHHS 1
OTI0p J10JI0Ta B Ipolieci OypiHHS;

6) 3HOC 70JIOTA 32 [iaMEeTPOM;

7) BXiz 10J10Ta B 30HHU 3 aHOMAJIbHUMHU I1J1ACTOBUMU
THCKaMU;

8) BincytHicTh iHGopMartii mpo KKJI nomnora, sxuit
3aJI€)KUTHh BiJ OCHOBOI CHMJIM Ha JOJIOTO, BJIACTHMBOCTEH
OypoBoro po3umHy (TYCTHHH, B‘S3KOCTi, BOJIOBimadi,
MMOKa3HUKIB (inbTparmii, KOHIEHTpaIii TBepAoi ¢a3u i
T.I1.), 3HOLIEHHSI OIIOp, OCHAIIEHHS J0JIOTa, & TAKOXK BiX
3MiH YMOB OypiHHS Ha BUOOT CBEPUIOBHHH.

BincytHicth  MeTomiB i 3aco0iB  IOTOYHOI
iHpopMalii mpo BIACTHBOCTI MOPiA 1 MPO TEXHIYHUI
CTaH JOJIOTa I 4ac poOOTH HE J03BOJISIE TIIMOOKO
BUBYMTH LeH mporec. Y TOW e dYac eMIpUIHi
3aJIeXKHOCTI, OJepkaHi Ha 0a3i CTaTUCTHYHOI OOpOOKH
AaHUX, HETOYHI BHACIIIOK KOMIUIEKCHOTO BIUIUBY
KepyBaIbHUX il 1 (i3uKO-MeXaHIYHUX BIACTHBOCTEH
mopoau. ToMy TpakTHYHUR 1HTEpPEC NPEICTABISIIOTh
IHTETpaJIbHI ~ OIIHKK  BIACTHBOCTEH  KOMIUIEKCHUX
3aKOJIbMAaTOBAaHUX CBEPJUIOBUH PI3HOBHIIB TipChKUX
mopix [7].

[Turoma BuTpaTa eHeprii iHpopMaTUBHO 3B’s3aHa 3
TaKAMHU BJACTUBOCTSMH TipCBKHX TMOPiA SK TYCTHHA,
MOPHCTICTh, NPOHUKHICTB, TBEPAICTH, OypUMICTb [6] 1

3pocTae i3 30UTbIICHHSIM TMOMHU H cBepmiIoBUHM i
3HOCY ponoTa. TumoBmit rpadik 3anexxHocti w (H)
HaBeJIeHo Ha puc. 4 [87].
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Puc. 4 — I'padik 3aneKHOCTI BEIMYHMHHU MMUTOMHUX
CHEPrOBUTPAT W BiJ INIMOMHU CBEPAJIOBHHU

Skmo mg  TeHIOEHIIS ~MOPYIIyeThess y  OiK
3MCHIIICHHS IMOKa3HUKAa W, TO II¢ CBILAYUTH PO BXiJ
J0JI0Ta B 30HY 3 aHOMAallbHO-BUCOKHM IUIACTOBHM
tuckoMm (H2 — H3).

KoHTpoib MHUTOMHX BHUTpAT e€HEpPrii W CIHpuse
PO3B’SI3aHHIO TaKHX BAKJIMBUX T'€0JIOrO-TEXHOJOTIYHUX
3a7a4 K BUSABJICHHS MeEX TIUIACTIB TIPCHKUX TOPiJ,
BU3HAYCHHS KOJCKTOPCHKHX BIIACTHBOCTEW IUIACTIB,
OIIHKK €()EeKTUBHOCTI POOOTH IIOJIT, ONTHMIi3allis
npouecy OypiHHS 32 KPUTEPIEM ONTHMAIbHOCTI OYpPOBHX
momit. Ilepexim monoTa i3 OAHOTO IUIACTA B IHIIHA
CYIPOBOJUKYETBCS CTYMIHYATOK 3MIHOKO TMOKAa3HHUKA W,
sIKa BUKJIMKAHA HEOJHOPIIHICTIO T'€OJIOTIYHOTO PO3Pi3y
0 €HEePrOEMHOCTI TipChKUX Topif [7].

Omxe, TimoTe3a Mpo Te, IO YacToTa OOepTaHHS
poropa (monora) 1 oOchOBa cCWia Ha J0JOTO €
HE3aJIeKHUMH, HE MiATBEPIKYETHCSL.

w=(0,001-n-M,+F,)/V-D*  («Br rom)nm’

s 3anmexHICTh € HEeNiHIHHOK — piBHSAHHA [8] €
MATEMAaTHYHOI MOJICJUII0 IMHUTOMHX BHTPAT CHEPrii SK
IHTETpaJbHOI KOHTPOJIBOBAHOI OIIHKMA BJIACTHBOCTCH
TipCBKUX TOPix HAa BHOOT CBEPIJIOBHHH, SIKa MOXE OYTH
BUKOPHCTAHA I aBTOMAaTH30BAHOTO KOHTPOJIO ILOTO
nmapameTpy, a TaKOXX OI[IHIOBATH BJIACTHBOCTI TOpiJ B
peabHOMY dYaci 1 3AIMCHIOBAaTH MOHITOPHUHT BHUTpAT
eHeprii Ha OypiHHA HaQTOBUX 1 TA30BUX CBEP/JIOBHH.

Iepen moyaTKOM MOHTaXYy, J0 YCTAaHOBKH paM i
0aJoK HEeOoOXiTHO MEepeKOHATUCSI Yy BIANOBITHOCTI HOTrO
TEXHIYHAM yMOBaM Ta pO3MipaM, YKa3aHuM Yy
KpecieHHsX. Pamu i 6anku NOBUHHI OyTH BCTaHOBJIEHI B
CTPOTii  BIANOBIOHOCTI 13 3aJaHUMHM  PO3MipamH,
NpUB'sI3aHi 10 LEHTPY CBEPAJIOBUHHU 3 TOYHICTIO 110 + 50
MM, BHUBIpEHI 3a piBHEM Y MOJOBKHHOMY 1 IMOTIEPEIHOMY
HampsiMax 3 TOYHICTIO 10 1 MM Ha 1 M.

Koyxen KOMIUIEKT maciB, 3B'I3aHUX B OJMH ITAKET,
CJiI HAASATATH Ha CIUIBLHO MPAIIOI0Yi IMIKIBU, OCKUIBKH
MIPY BiJIIPaBJICHHI 3aMOBHHKOBI IMacH TiIOUPAIOTHCS 3a
JIOBKMHOIO BiJIIOBITHO /10 3aJ]aHUX TEXHIYHUX YMOB.
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Haii6inpima pisHUIs  po3mipiB (32 JOBXHHOIO)
KOMIUIEKTY CITUIBHO NPALIOI0YNX 1aciB 3aBIOBXKH 5600
MM HE TOBHHHA NEpEBUINYBaTH 15 MM, a Juid macis
3aBaoBxkkr 12000 i 10000 MM — 25 mMm. s HagsraHHS
nmaciB  HeoOXimHo 3HATH MydTy IIM 500, BuUiHSTH
KOHIYHI  INTUQTH, BiA'€MHATH KOPIYCH KOPIHHUX
MAIKMIOHAKIB BiJ CTIHOK, 3a JOIIOMOIOI0 KOHCOJIBHO-
MMOBOPOTHOTO KpaHa MiTHATH TPAHCMICiI0O HA BUCOTY, IIIO
3a0e3mneuye 3akiia] KIMHOBUX IaciB, i 3aBECTH IIACH.
[Ticns HamsTaHHS KIWHOBUX MMACIB MOTPIOHO BCTAHOBUTH
HAa Miclle Ta YKPINHUTH IiIUIMITHAKA, BCTABUBIIH
mrudTr. [licns HagsraHHs §aciB MK KOJIHYACTHM
BAJIOM 1 IPUBIAHUM BaJlOM DPEAYKTOpa, MK BEICHUM
BAJIOM peIyKTOpa ¥ TPaHCMICISIMHM, a TakKoX MK
CEeKLISIMH TPAHCMICIH HEOOXIJHO NPOBECTH IEPEBIPKY
[EHTPYBaHHSA BCiX BaliB. lleHTpyBaHHS 3BOAMTHCSA IO
BUMIPIOBAaHHS PaJiaibHUX 1 OCHOBUX IPOMIKKIB MiX
CTPUIKAMH TPUCTOCYBaHb, YCTAHOBJICHHX Ha BajlaX, IO
MEePeBipAIOThCs. Pi3HUIST TPOMDKKIB MK CTpiIKamMu
MPUCTOCYBaHbh TPH TIOBOPOTI BB EJIEKTPOJBHUTYHA i
penykropa Ha 90 i 180° He noBuHHa nepesunryBatu 0,5
MM, a pemTH BaiiB — 0,8 MM. Y pasi nepeBHIIEHHS [HOTO
JIONYCKY HEOOXiJHO IpPOBECTH NEPELEHTPYBaHHS, SIKE
MOBHHCH BUKOHYBATH MEPCOHAJ, KU Ma€ MPaKTHIHHUN
JIOCBIJ] ICHTPYBaHHS BaIiB.

Jeski MOKIHBOCTI raxy3eBoi XiMiuHoOl iH:KkeHepil
3a MNPUKJIAJAMM JOCJIIKeHHsSI: CHWJIOBI TpPHUBOAM i
HACOCH HEOOXiTHO BCTAHOBIIOBATH TIPU JOTPUMaHHI
HACTYITHUX YMOB: 1) ocCi CTpyMEHIB KIMHOIIACOBUX
IKiBiB TTIOBWHHI JIGKATH B OJHIN TUIOIINHI, TapayeIbHUI
3CYB OJIHi€i TUIONMIMHM TIOAO iHIIOI JOMYCKAEThCS HE
Oinpe HiXK 2 MM. 2) 0Ci TPaHCMICIHHHX BaJiB CHIIOBUX
arperatiB 1 HacociB TOBHHHI OyTH HapajebHi,
BiIXwieHHs He Oinpmie Hik | MM Ha 1 M moBxuHH; 3)
KJIMHOBI ITaCH IOBMHHI MaTH HOPMAaJbHUH IONEpeaHii
Hatar. [lpy HeZOTpUMaHHI IMX YMOB KIHWHOIACOBI
nepeayi MmpamroBaTUMyTh He3anoBUTbHO. [lacu, maroum
HEpIBHOMIPHMH HATsT, 30iraTUMYTh 31 CBOIX CTPYMEHIB,
OyayTh UIBHUAKO 3HOIITYBATHCS, CTBOPIOBATH OCBHOBI
HaBaHTaXXCHHS Ha MiAMWMHUKA TPAHCMICIHHUX BaiB i
Ha KpIiIUICHHA IIKiBa OypOBOrO Hacoca, MO0 MOXe
MIPU3BECTH JI0 aBapii.

IlepeBipky  mepemad  ciiy BECTH  IUITXOM
NPUKIAJCHHS IO TOPIIB IIKIBIB HATATHYTOI CTPYHH, SKa
MOBHHHA 0€3 MEePETHHIB TOPKATUCS B ABOX JliaMETPAILHO
NPOTHJICKHUX MICISIX TOpHS KOXHOTO IiKiBa. Ilepen
MEPEBIPKOI0 KIIMHOMACOBUX Mepenady HEOOXiTHO 3MipsTH
TOBUIMHY  KpalWHIX  TpeOeHIB  CTPyMKIB  IIKiBiB
TPaHCMICIH, 110 BUBIPSIOTHCS, 1 PI3HUIIO BUMIPIOBaHb
ypaxyBaTH TpHU MepeBipii. Mixk CTPYHOIO W ILIOIIHHOIO
TOPIIS OTMYCKAEThCS MPOCBIT ¥ Mexkax | mm. KoHTpomb
HATATHEHHS T1aCiB 3MIIHCHIOETHCS 3a JOTTOMOTOI0 BAaHTAXKY
Baroro 10 Kr, miABIIEHOTO IO CEPEIUHU MPOJLOTY Iaca,
i JepeB'sTHOl  JTHIHAKHK Ta XapaKTePU3YETHCS
MaKCHUMaJbHOIO BEIMYMHOIO IporuHaHHA. [lacw, He
BXKHMBaHi, TIOBUHHI MAaTU NPU HOPMAILHOMY HATATHCHHI
BU3HAYCHUI IIPOTMH: TPAHCMICIHHI TacH 3aBJIOBXKKHU
5600 MM y Mexax 65-75 MM, macu NpHBOJA HACOCIB
3aBaoBxku 10000 1 12000 mMm Bigmosigao 130-140 M.

EnexTponBuryHu nepeBaXHO MOHTYIOTbCS — Ha
OmHI paMi 3 BUKOHaBYMM MEXaHI3MOM. Ban
CJIEKTPOJBUIYHA IIGHTPYETbCS MO BEACHOMY Baiy
MeXaHi3My, 10 SKOTO BiH mepenae obdepranHsa. Ha pamax
CTICKTPOABUTYHU KPITUIATHCS OOMTaMH.

B ycraHoBKax 3 TpPYyNOBHM IPHUBOAOM CIOYATKY
MOHTY€TBCS JIAHITIOTOBUI PEIYKTOp, 1 BIH IEHTPYETHCS 3
BEJIECHUM BajJlOM KOpOOKH Tiepenad JIeOiKH, a TMOTIiM —
CHMJIOBI arperath. B OUIBIIOCTI  YCTAaHOBOK  MiX
PEAYKTOPOM 1 KOpOOKOFO mepenad nepeadaveHi KapaaHHi
Baynu. CHJIOBI arperaT IpynoBOro MpUBOa MOHTYIOTECS
Ha 3arajbHid pami W KOXHHUI arperar LEHTPYETHCS IO
BEAy4yOMy Bally JIaHIIOTOBOTO penykropa. B ycix
YCTaHOBKAax MK CHJIOBHUM arperatoM Ta pelyKTopoM €
kapnaanHi Banmu i [ITIM. O6ix i mkis [ITIM nocamxeni
Ha BEJCHWI BaJl JIAHIIOTOBOTO peayKTopa: o0im —
HEPYXOMO, a MIKiB — Ha migmumnaukax. kB mypT i
TypOOTpaHC(HOPMATOpP CHIIOBOTO arperary 3’€IHYIOThCS
KapJIaHHUM BaJoOM. YBEJCHHS KapAaHHUX BaliB B
TpaHcMicito BY 3 JaHIIOTOBHM pEayKTOpPOM 3HAYHO
CHpOINye TX MOHTaX, OCKUIBKM KapIaHHa Ieperada
BHMAara€ MCHII TOYHOTO IICHTPYBAaHHS MEXaHI3MiB i
arperariB. [lepekic kappaHHHX BaliB y TpaHcMicisix BY 3
JIAHIIOTOBUM PEIyKTOPOM JIOIYCKAeThCs 10 85 MM Ha 1
M JIOBXKHHH Baja. [ OpH3OHTANBHICTh JAHIIOTOBOTO
pelyKkTopa 1 CHJIOBHX arperariB IepeBipseTbCs 3a
piBHEM, i BOHA JOCATAETHCSI BCTAHOBIEHHSIM IMPOKIIAJOK
MiK paMamMu. TTicis IbOTo KPITUIATHCS BCi 3’ € THAHHS.

Ticns 3aKiHYCHHS MOHTaXY HE0OXiaHO
MiArOTYBaTH MEXaHi3MH 10 BUITPOOYBAaHHS BXOJIOCTY 0€3
HaBaHTaxeHHs. [lepen BUNpoOyBaHHSM Tpeba 3BEPHYTH
Cepiio3Hy yBary Ha MiATOTOBKY JO pOOOTH MiqIIUITHAKIB
1 TpaHCMICili, TMOHM)XYIOUMX PEIYKTOpiB Ta KOPOOKH
mBHAKOCTEH. 31  BCIX  INpaLIOIOYMX  [OBEPXOHb
HiAMIMOHKAKIB 1 3y04acTHX 3adeIuieHb IOBHHHI OyTH
3HATI KOHCEPBYIOUI TNOKPUTTS. 3a3BHYail KOHCEpBaLlis
MiAMIUIHAKIB Ta 3y04acTUX 3a4YeIUICHb MPOBOIUTHCS
I'YCTUM MacTHJIOM, SIKE CaMo 110 co0l € 3MallyBaJbHUM
MarepiaioM, TOMy TOBHICTIO BUAAJATH 11 mepes] MyCcKOM
He MoTpiOHO. JIOBrOBIUHICTE 1 Tpale3JaTHICTh MPHUBOJA
OypOBOi YCTaHOBKH 3aJIC)KHUTh BiJi BYACHOTO 3MAICHHS
MOBEPXOHb TEPTA 1 Bil MNPaBWIBHO BUOpPaHUX
3MallyBaJbHAX MaTepiaiiB.

[IpencraBneni NpUKJIAAW TEXHIYHOI MPOMO3MLIT
JIO3BOJISIIOTH oOrpyHTYBaTH JIOLUIBHICTH Ta
€KOHOMIYHY €()eKTHBHICTh BBEJCHHS 3alpOIOHOBAHUX
TEXHIYHUX PIIICHb 3 MOJEpHI3aIii 3aKOJIbMaTOBAHUX
OypoBHUX YCTaHOBOK 3 METOI0 YAOCKOHAJCHHS IX
KOHCTPYKIii, 00IpyHTYBaHHS il TEXHIYHOI JOLIIBHOCTI.

CyTh TEXHIYHOTO pilmleHHS 3 MOJAepHi3alii
MTHEBMATHYHUAX KIMHIB pOTOpa MOJATaE y TOMY, IO
MOPIBHSIHO 13 aHAJIOTOM Yy MOJCPHI30BaHUX KIIMHAX
poTopa 3aTHCKa4 Bemaydoi TpyOm 3abe3medeHuit
OYHIyBaueM BeAy4doi TPyOW 1 KpHIIIKOIO, TIOBOPOTHI
BCTaBKM B KyTaxX 3aTHCKada BeAYyYOi TpyOW OCHaIIeHi
BEPXHIMH 1 HIKHIMH 0OMeEXyBadaMd IIOBOPOTY 1
BHIIQ/IaHHS BCEPEIUHY, ITiJ] TOBOPOTHUMH BCTaBKAMHU
Ha KIHISX HIKHBOTO TOPIS KOPIyCy 3aTHCKada
BCTAaHOBJICHI KOHYCHI NPUBO/IHI IaJIbLli, OYMIIyBay

Bicnux Hayionanvnoeo Texniunoeo Yuieepcumemy «XIIl». Cepis: Innosayitini
docriddicenns y Haykosux pobomax cmyoenmis, 2024, Ne 1 (1367)



ISSN 2220-478 (print), ISSN 2663-8738 (online)

Beaydoi TpyOM pO3MilleHWHT HaJ THOBOPOTHUMHU
BCTaBKaMu B kpuuii. [IporoHoBaHOIO MozaepHizalieto
BUPINIYETHCSI 3aBAAHHS CTBOPCHHS MPUCTPOIO IS
3aXOIUIeHHSI TPYO B poTOpi OypoBOi YCTaHOBKH, SKE
BHKIIIOUMIO O mepenavdy BEIHKHUX KPYTHHX MOMEHTIB,
Io3BOMIIIO O TepemaBaTH KPYTHHH MOMEHT TIpU
BIIXWJIGHHI BiX CIIBBICHOCTI Bemydoi TpyoW i
MIPOXiHOTO OTBOPY poOTOpa, 3abe3meuyBayio O CHIIOBE
LEHTPYBaHHS 3aTHCKayda 3 BEAyUOI0 TPYOOI0 KIMHAMH
IIPU HECHIBBICHOCTI KJIMHA 1 MOTVIMOJICHHS IMiJ{ KJIUH B
3aTUCKadi BeAy4ol TpyOu, 3abe3neumyio O 3HWKCHHS
KOHTAKTHOTO THCKY MIX 3aTHCKa4eM 1 BEIy4OrO
TpyOOI0, a TaKOX OYMIIECHHS 30BHIIIHBOI ITOBEPXHI
Beaydyoi TpyOom mpu Buxoni ii i3 cBepmioBuHH. [Ipm
BIIPOBAPKCHHI  3aIPONIOHOBAHOTO  MOJEPHI30BaHOTO
OypoBOTO pOTOpa EKOHOMIYHHH e(eKT CKIamaTHMe
86,1 TuC. TpH., MO0 CBIAYUTH MPO JOUIIBHICTH
3aIPONIOHOBAHOTO BIOCKOHAICHHS.

[IpoBeneHo aHali3 B3a€MO3B'S3KIB OCHOBOI CHIIH
HAa JIOJIOTO 3 YAaCTOTOIO HOro 00epTaHHs, 110 TO3BOIUIIO
BCTAaHOBUTH HEIIHIHHO-CIAZA0UUil  XapakTtep i€l
3aJ@KHOCTI 1 BpaxyBaTH 10 3aKOHOMIPHICTb B
MaTeMaTUyHii Mozeni mpouecy OypiHHS HadTOBHUX 1
ra3oBux cBepmioBuH. OTxe, rimore3a mnpo Te, IO
4acToTa 00EpTaHHs JI0J0Ta 1 OChOBA CHJIA HA J0JIOTO €
HE3aJe)KHUMH HE MiATBEp/uKyeThes. IloOymoBaHO
CyMiCHY MeXaHI4Hy XapaKTepUCTHKY €JICKTPOJBHUTYHA,
JIOJIOTA 1 KOJIOHW OypUIIBbHUX TPyO Pi3HOI MOBXKHHH, a
TaKOX BJIOCKOHAJICHO HEJiHIIfHY MaTeMaTHYHY MOJEIb
ACHHXPOHHOTO JBWTYHa TNPHBOJA CTOJIA POTOpA, sKa
OTHCY€ 3B’S30K MK MOTOYHMM 3HAYCHHSM KOB3aHHSI
Ta MOMEHTOM JBUTYyHa. lle 103BOsIE BUKOpUCTATH 11 B
cucreMax L[OTO MOHITOPHUHTY. Po3pobneno
MaTeMaTUYHY MOJENb JUIS BH3HAYCHHS ITHTOMHUX
BUTpaT eHeprii Ha OYpiHHS CBEpIJIOBHH, SKa MOXE
OyTM  BHKOpHCTaHa JUii  CTBOPCHHS  3aco0iB
aBTOMATHU30BAHOT'O KOHTPOJIIO LIOTO ITapaMeTpy.

[IpoBeneni PO3paxyHKu npare3aTHocTi”
MiATBEPKYIOTh €(DEKTUBHICTh TEXHIYHOTO PIllleHHS 3
MOJIepHi3allii MMHEeBMATHYHUX KJIMHIB pOTOpa, T. SK
oTpuMaHi  KoedillieHTH 3amacy MiIHOCTI  OuIbIIi
nomyctumux [1-5].

BucHOBKM Ta  mepcHeKTHBH
PO3BUTKY  iepapxii  KOMILIEKCHHX
IHHOBANiITHOT O OCTiIFKeHHS.

Ipencrapneni MOKJIMBOCTI
IHHOBAaIlIHHOTO  JTOCII/DKCHHS, SIKI MOXYTb OyTH
3aCTOCOBaHi  JJIsI  PI3HOBHIIB  raiy3ed  XiMigHOI
TEXHOJIOTIT 3 YypaxyBaHHIM pPO3BHUTKY E€BpOMEHCHKOT
®Depneparntii Ximiunoi ImkeHepii. OCHOBHOIO METOIO
IISTBHOCTI  TPOMAJChKOI  opradizarmii  «YkpaiHChKa
acorriamisi XiMigHOT Ta Xap4oBOi iHKEHEPii» € BUPIICHHS
MMUTaHb PO3BUTKY XIMIYHOI Ta XapuoBOI1 MPOMHUCIOBOCTI
Ta cmiBmnpani 3 €Bponeiicbkoio Dexpeparicro XiMidHOT
Imkenepii, ydacTh Ta oprasizamis YKpaiHCBKHX Ta
MIKHApOAHMX HAayKOBUX KOH(QEpEeHIiH, ceMiHapiB,
CUMII031yMiB, OOMIH HAYKOBHMH JOCSTHEHHSMH, OpraHi-
3allisl BUCTaBOK, EKCKYPCIHHMX Bi[BIlyBaHb HAYKOBHX
uiHHocTeH wieHiB Opranizamii Ta in. [12-27].

nmoaaJabIIoro
CKJIAT0BHUX

KOMIIJICKCHOI'O

Bennke 3HaueHHs y BupimeHHI wiel npobiemu
BiJIBOJIUTHCS IMiITOTOBII BiJITOBITHOI HAYKOBO-TEXHIYHOT
JiTepatypu, IO MOSCHIOE CXEMY Ta JIOTIKY MPUAHATTS
KOHCTPYKTOPCHKMX Ta TEXHOJIOTIYHUX pillleHb 3a
MpUKIagaMyd  eTamiB  iX  BuUKoHaHHA.  [lomasbrmi
TEXHOJIOTIYHI PillleHHS MOXXYTh 1 MIOBUHHI 3MIHIOBATHUCS
Ta KOPHUTYBATHCh y XOJMi iX 3iCHEHHS HAa BUKOHABYid
(azi mpoBamkeHns [1-5].

[IBUAKUME TEMITaMHA DPO3BHUBAETHCS KOMITIOTEPHE
MPOCKTYBAaHHs TEXHOJIOTIYHUX IPOIIECIB i CUCTEM, ajic B
001acTi KOMI'FOTEPHOTO MPOCKTYBAHHSI 3aTHIIAETHCS IIE
OaraTo HE  BHpINICHUX MUTaHb.  CIELiaNiCTaM-
MPOCKTYBAIBHUKAM HEOOXITHO, TEepIl 3a Bce, Mi3HATH
JIOTIKY TPUIHSITTS TEXHOJIOTIYHHUX PilliCHb, TPEACTABUTH
TPYIHOIII Ta aJbTEPHATHBH BHOOPY palliOHAIBHUX
pimenb 3 Oe3nmivi MoxuBUX. lle M03BONMUTH iM OiLIBII
PEANTICTUIHO CTAaBUTHUCS JO PE3YJIbTATiB Ta MOKIMBOCTEH
KOMIT'IOTEPHOTO TPOEKTYBAHHS Ta MPOTPaMyBaHHSA, SKE
Hal4JacTile BHKOHYEThCS B PEXKUMI JiajJory Mix
JIOJMHOI0 Ta KOMI'IOTEpOM. Y HaHOMY JOCHIDKEHHI
MPOBEJICHO aHaji3 B3aEMO3B'S3KIB OCHOBOI CHJIM Ha
JIOJIOTO 3 YaCTOTOK HOro OOCpTaHHs, L0 TO3BOJHIO
BCTAHOBUTH  HENIHIWHO-CHAJAIOYMK  XapakTep  Ii€i
3aJeXKHOCTI 1 BpaxyBaTd If0 3aKOHOMIpHICTH B
MaTeMaTH4Hii Mojeni mpounecy OypiHHS HaTOBUX 1
ra3oBux cBepmioBuH. OTXe, Trinore3a Mmpo Te, IO
yacToTa O0EpTaHHS OJIOTA i OChOBAa CHJIA HA JOJIOTO €
HE3aJIe)KHUMH HE TiATBEPIKYETHCA.

[ToOynoBaHO CyMiCHY MeXaHIYHY XapaKTEPUCTHKY
€JICKTPOJBUTYHA, JIOJOTa 1 KOJOHM OYpPWILHUX TPYyO
pi3HOT JOBXMHHU, a TaKOX BIOCKOHAJICHO HENiHIHHY
MaTeMaTHYHy MOJENb aCHHXPOHHOTO JBHTYHA IPHBOAA
CTOJa pOTOpa, SKA ONUCYE 3B’A30K MK TOTOYHHM
3HAYCHHSAM KOB3aHHS Ta MOMCHTOM JBuryHa. lle
JI03BOJIAE ~ BUKOpPUCTaTH il B  CHCTEMax ILbOrO
MOHITOPUHTY. P03p00JeHO MaTeMaTU4Hy MOJECIb IS
BU3HAYCHHS IUTOMHMX BHUTpaT eHeprii Ha OypiHHS
CBCP/UIOBHH, sKa MOXE OYyTH BHKOPHCTaHa JUIs
CTBOpPEHHS 3aC00iB aBTOMATH30BAHOT'O KOHTPOJIO IIHOTO
napameTpy.

IIpencraBneni MOXIIUBOCTI KOMIUTIEKCHOTO
IHHOBAITIHHOTO JOCHIKEHHSI MOXYTh OyTH 3aCTOCOBaHI

JUISL  PI3HOBHIIB TaJy3ed Cy4acHOi IiHXKeHepii 3
ypaxyBaHHSAM  DPO3BUTKY  IISUIBHOCTI ~ I'POMaJICHKOI
opraHizauii «YkpaiHcbka acowiamis  XiMi4HOi Ta
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MATHEMATICAL MODELS OF THE INTEGRATED RESEARCH OF THE DRILLING RIG IN
EXAMPLES OF WELL PRODUCTIVITY RESTORATION

The materials of the article consider examples of opportunities for determining the goals of integrated research of
clogged drilling rigs. The reasons for the decrease in permeability, which occurs during the construction and operation
of the well, are analyzed. The reasons for the decrease in the permeability of the bottom-hole zone of reservoir rocks,
which occur in the process of drilling, cementing, secondary opening and development of wells, have been
determined. The main principles of development, analysis and implementation of recovery processes using modern
highly effective science-based technologies, for example, synergistic processes with hard-to-extract oil reserves, were
studied as a criterion for evaluating the effectiveness of integrated research. Integrated studies are defined as from
types of classification-identification analysis, general concepts and requirements to types of methodology for
determining quality indicators and their evaluation through the selection of analysis algorithms and calculations at
various stages of production. The analysis of mathematical models of improving the quality of integrated drilling rig
research due to the use of new working agents and technology improvement was carried out.

Key words: mathematical models, synergistic processes, well productivity, formation near-off zone, chemical
methods, pollution.
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