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OBIPYHTYBAHHS TEXHOJIOI'TI ONIPOBYBAHHS 1
PO3POBKH BA’KKOIIPOMMWBHHUX PO3CHUITHUX POJJOBMUII

B craTTi npoanaJii3oBaHi aCeKTH 3aCTOCYBAHHSA TEXHOJIOTiI 0npody-
BaHH#A i po3po0KH Ba’KKONPOMHUBHHUX PO3CHITHUX POJAOBHIILI.
KuiouoBi ciioBa: po3cunte pogoBuiie, Topg, OypumTuH, ckpenep, micok.

B GynoBi po3cumiB po3pi3HAIOTH HACTYITHI OCHOBHI €JIEMEHTH: TOp(hH,
MICKH 1 TIOTHK [1].

[ing mopghamu po3ymiroTh TepeBaXHO MMIMAHO-TIMHUCTI a00 TaIbKOBI
BiKJIaH, SIKi HE MIiCTSATh KOPUCHHUX MiHEPAJiB B MIPOMHCIOBHX KiTBKOCTSX.
[otyxHicTh TOp(hiB 3aJEKHO Bl THUILY PO3CHUILY i YMOB HOTO yTBOPEHHS Pi-
3Ha. B emoBianbHUX po3cUIIax BOHA HE3HAYHa (HANpPHKJIIA PO3CHITN Oypui-
TUHY), @ B aJIIOBIaJIbHUX MOYKE IOCATaTH AECATKIB 1 HABITH COTEHb METPIB.

ITicku — TrIMHACTO-HINAHO-TAJIBKOBI BifAKiIaaeHHsA 1HOOl 31 meOeHeM 1
BaJyHAaMH 1 4acTO 3 €JIIOBIEM KOPIHHUX MOPiJ, sSIKi MICTATh KOPHUCHI KOIa-
JIUHHA B MIPOMHCIIOBUX KiJIBKOCTSAX. B OUIBIIOCTI BUMAKIB MiCKH 3aJIATAI0Th
B HWKHIN YacCTHHI PO3CHILY, BKJIIOUAIOUM HIDKHIO YaCTHHY PHUXJIMX BiJKIJIa-
JICHb, CIIOBIN 1 BEpXHIO YACTHHY KOPIHHUX MTOPIJ.

[HOmI TUTACT MICKIB IIJTKOM PO3MIIIYETHCSA a00 B PUXJIMX BiTKIAJCHHSX,
a00 B KOpIHHHUX MOpoJax (TPIilMHUACTHX). [[OTYXHICTh MicKiB OyBae pi3HO-
MaHITHOIO — BiJ] KIIbKOX CAaHTUMETPIB JO IECATKIB MeTpiB. Topdu i micku
3a JITOJIOTIYHUM CKJIaJJOM HE 3aBXIHM YHCTO BiJIOKPEMIIOIOTHCS OJUH Bil
OJTHOTO. 3HAYHOIO MipOIO 11i TIOHATTSI € YMOBHHUMH.

Jlo naomuka 3BUYaiiHO HajeXaTh KOPIHHI MOPOJIH, SIKI MiJCTHIAIOTH
po3cun. XapakTep IUIOTHKA MOXE JTy>Ke BIUIMBATH Ha PO3MOJiJ KOPUCHOTO
KomroHeHTa. [lopony, CpusTIUBI Uil HOTO BIIOBJIIOBaHHS (TpPIlIMHYBATi
TJIMHUCTI CJIaHI 1 KapCTOBI BallHAKM), 3aTPUMYIOTh OiJIbLIY YaCTHHY KOPH-
CHOI KOTAJIMHY 111 B MPOIIEC] EPeCyBaHHsl, 1110 00’ €HY€E alfOBIalbHY Yac-
THHY IUIacTa.

IHOi po3cun ckiamaeThes 3 KUTBKOX TOPH30HTIB IMICKIB, SKI 3QJIATa0Th
OJIMH Haj iHIMM. B 1MX BUMaakax BepXHI MICKH 3aJAraloTh HA HECIIPaBXK-
HIX IUIOTHKaX, NPEACTaBICHNX, 3BUYAaHO, TIIMHUCTHUMHU Bigxiazamu. Taxi
PO3CHIIN Ha3MBAIOTh CKJIaJHUMHU. Bin rutoTuka BapTo BiIpi3HATH ITOJOTHO
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po3cuIly, MmiJ] IKHM PO3YMI€ThCS MOBEPXHs, 0 00MEKYE 3HU3Y ITPOMHUCIIO-
BMH IJIACT.

BpaxoByloun BHKJIaZieHe BapTO OOIPYHTYBAaTH iZIel0 CTBOPEHHS TEXHO-
TEHHOTO PO3CHITY:

- Ha crajii BCKPUIIHUX POOIT 3 TOPQiB, sIKI MICTATH OypIUITHH HWXKYE
MIPOMUCIIOBUX KITBKOCTEH, CTBOPIOIOTh TEXHOTE€HHUI PO3CHII, IIPOMHCIIOBE
OCBO€HHS Oy/ie BU3HAYATHCSI HAYKOBO-TEXHITHUM IIPOTPECOM;

- TeXHIYHA XapaKTePUCTHUKA 3eMJICPHIHOI TEXHIKH 1 11 X0I0BOi YaCTHHH,
sIKa CTBOPIOE TEXHOTCHHUM PO3CHII, NMOBHHHA BiJIOBiAaTH BUMOTaM He-
py¥iHyBaHHS OypIITHHY B CTAaTHYHHX 1 JUHAMIYHHX yMoBax (pyci i Oykco-
BaHHI) eKCIUTyaTarii.

Binkpura po3po0Kka pO3CUIIHUX POJOBHII — HOHATTS im0 ymoBHe. [Tig
HUM TMPUHHATO PO3YyMITH PO3POOKY 3a JIOMOMOTOI0 3€MJIEPUMHUX 1 TpaHC-
MOPTHHUX MalIvH. B 3aranpHOMY BHIJISI TipaBilidHa po3po0Ka TaKOX € Bi-
JKPUTOIO0, OJTHAK BOHA, SIK NPABUJIO BUOKPEMJIFOEThCS B CAMOCTIHHUIA cro-
ci0. [IporoHoBaHM HAMU MEXaHO-T1IPaBIIYHNI BUJOOYTOK TaKOX BHIILJIE-
HUI B cCaMOCTIHHUI c11oci0.

Bingkputa po3poOka po3CHIIB 3eMJICPHHHO-TPAHCIIOPTHUMHU MAaIIHHAMHA
BKITIOYA€E Psi POOIT, SAKi € JTaHKAMH 3arajlbHOTO KOMIUICKCY, OJHAK Biapi3-
HSIOTBCS TOCTATHBOIO MipOIO JUIS TOTO, 00 iX PO3TiIsiaaTu HAPi3HO.

[Tpnu3HaueHHS BCKPHIIHUX POOIT — OTOJEHHS KOPHCHOI KOMAJIMHHU IS
MOJKJIMBOCTI 11 Oe3mocepeHbpo1 Po3poOKH. BekpHIHi poOOTH CKIIaAal0THCS
3 Oe3mocepenHpOl BCKpHUII TOPPIB i IX mepeBanku. 3a 00’eMaMu BCKPHUIIHI
PpOOOTH € OCHOBHHMHU IIPH BIAKPHUTIH po3pooOiLi.

Ha pucyHky npencraBieHuid po3pi3 1Mo po3CHIIHOMY POJIOBHIILY 3 yTBO-
PEHHSIM  TEXHOT€HHOTO PpO3CUIYy 3  BHKOPHUCTAHHSIM  3eMIICPHITHO-
TPAaHCIIOPTHUX MAIKH (CKperepiB).

TakuMm yrHOM, U1l OOTPYHTYBaHHS i/iel 1mo10 TopdiB, MOTPiIOHO HaBec-
TH HACTYIHI 3aja4i: BUSBUTU (AKTOPH, SIKI BU3HAYAIOTH €HEproe(eKTHB-
HICTh POOOTH XOJOBHX 3€MJIEPHIHO-TPAHCIIOPTHUX MAIIWH, JAOCTIIUTH X
3aJICKHICTH BiJl BIIACTUBOCTEH TOP(PIB i YMOB B3aEMOII, pO3POOUTH IIISIXH
HaTpaBJICHOI Jil HA HUX.

Kpim TorO0, MOLITBHAM € i aHaNi3 TOJIOKEHP ifel, AKi Ha CTaIisX OiHKH
3araciB, MPOEKTYBaHHs, MPOOHOI 1 MPOMUCIOBOI eKCILTyaTallii CyMIiIIaloTh
TEXHIYHI 1 TEXHOJOTIYHI MapaMeTpu OompoOyBaHHS i BUAOOYTKY KOPHCHOT
KOTIaJIMHH.

VY 3B'SI3Ky 3 PO3BHTKOM i BIPOBAKEHHSIM I'e0TEXHOJIOTTYHHUX CIIO-
€00iB BUIO0YTKY KOPUCHUX KOTAJIMH BUHUKAa€ HEOOXiIHICTh Y BU3HAYCHHI
HOBHX 1 YTOYHEHHI HU3KH CTAJUX y TIpHUYINA HAYIli TOHATH, SKi CTOCYIOTBCS
nmpeaMery gociifkeHHs. CTaHOBIEHHS 1 BIPOBAPKEHHS CBEPIIIOBUHHOTO
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TizpaBmigHOTO OMpoOyBaHHSA SAK CHOCOOY TEOTEXHOJOTil A PO3BIAKH i
po6OHO1 ekcInTyaTanii pogoBuI 3podierHo Buepie npod. E.I. Uepreewm [2].
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Pucynok. Cxema yTBOPEHHS TEXHOTEHHOTO PO3CHUILY CKpEIepoM IIpH BUHMaHHI TO-
p¢iB HaxmeHUMH mapamu: 1 — Topdu; 2 — micky; 3 — MWIOTHK; 4 — TEXHOT€HHUH po-
3CHIT; 5 — MeXa M IickaMu i Topdamu, sKi He MICTATh KOPUCHHUX MiHEPaIiB B
TIPOMHUCIIOBIH KIJIBKOCTI; 6 — CKperep 3 ABOMa ABUTYHAMHU;

7 — cripanbHa cxeMa pyxy ckpemnepa; 8 — BUi3]

IcHyr04Ya TepMiHOJIOTIS, MOB’s13aHa 3 MOHSITTSAM CBEPJIOBUHHOTO TiJpo-
BUI00YTKY, He € Oe3nepeunoto. Hampuknan, B.JK. Apenc BBaxae [3], mo
cBepioBUHHUHN TiapoBuao0yToK (CI'I) — crmocid mia3eMHOro BHIOOYTKY
TBEpAMX KOPUCHUX KOIAJIMH, 3aCHOBAaHWH Ha NPUBEJCHHI Py Ha MicIli 3a-
JISTaHHS B PYXOMHM CTaH IUISIXOM TiJpOMEXaHIYHOTO BIUTUBY 1 BHIAdi 11 y
BHTIIAAL TiApOCyMimni Ha moBepxH0. Po3kpurts cytHocTi CI'/] sik cmoco0y
IiI3EMHOTO BHJOOYTKY 3allepeueHb HE BUKJIMKA€, 32 BUHATKOM TEpMiHY
“rijpoMexaHiYHU BILTHB”.

Ha mam mormsig, He citifi 0oOMeXyBaTHCS TiIPOMEXaHIYHHM BIUIHBOM,
TOMY III0 METOIO reoTexHoorii 1 i cknanoBoi yactiuun CI'/l € BrumB pobo-
YUMH areHTaMu Ha KOPUCHY KOMAaJIMHY B NpoLieci BUAOOYTKY JUIsl EPEBOAY
il B pyxomuii ctaH. € CHCTEMH, y SKHX CBEPUIOBHHA (CBEPIJIOBHHH), SIK
€JIEMEHT CHCTeMH, BiACYTHIH. Hampukman BuiiManbHI KaMepH, sKi € po3Bi-
IyBaJbHUMHU BHPOOKAMH, B CHCTEMaX MEXaHO-TiApaBIigYHOTO ONpoOyBaHHS
(MI"O mexano-rigpasnigaoro qooysanus (MI[]).
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Sxmo min CI'J] matu Ha yBasi BeCh KOMILUICKC 3aXOJIiB MiJ3€MHOI pO3-
poOKu 6e3 MPUCYTHOCTI POOITHUKIB B OYMCHOMY MPOCTOPI, TAKE BH3HAYCH-
HS HE PO3KPHBAE CYTHOCTI, 3aKJIaICHOI B Ha3Bi.

Croci0O pO3KpUTTS POJOBUINA — CBEPUIOBHHAMH, BIIKPUTUMH 1 Mig3eM-
HUMH TipHHYMMH BHPOOKAaMH, a TaKOX KOMOIHOBAaHMM BapiaHTOM € YiTKO
BUPA)XEHOIO 03HAKOI, 0COOIMBO BaXIIMBOIO JJIsI XapaKTEPUCTHKH I'e0TeX-
HOJIOTIYHUX METOMIB BUIOOYTKY 5K 32 (POPMOIO, TaK i 33 3MICTOM.

CTOCOBHO MeXaHi3My BIUIMBY Ha KOPHCHY KOTMAINHY, III0 € 3ac000M IS
MepeBEICHHS HOT0 B PyXOMHUIl CTaH, TO HA HAI MOTIS, BAPTO JOTPHMYBa-
THCH PO3MOIUTY Ha TEPMiH «pobounii areHT» [2, 4], M0 BKIIOYAE TBEPA,
piaki, ra3omoaiOHI PeYOBUHH 1 iX KOMOiHAIIi1, a TAKOX MEXaHIYHY JifO.

TepMiH rigpoBUA00YTOK HA JAHOMY €Talli € MPUAHATHUM, OCKUIBKH TH-
TOMa Bara €HEpreTHYHOI BOIH, sIKA TIOJAETHCS Ul PyHHYBaHHS, PO3MUBY,
Jie31HTerpalii, caMOTIYHOTO TiPOTPAaHCIOPTY Ta IHIIMX OIepalii y 3ara-
JILHOMY €HeproOayiaHci mepeBakae MOPIBHAHO 31 CTUCHEHUM IOBITPSM, IO-
BEPXHEBO-aKTMBHHMH PEUYOBUHAMH, TBEPAUMH KOMIIOHEHTAMH 1 T.II.

3 BpaxyBaHH;IM 3alpONOHOBAHOI KiIacU(iKaliiHOT O3HAKHU 1 PO3LIMPEH-
HS TIOHATTS «POOOYMI areHT», SIK MpeIMET BIUIMBY Ha KOPHUCHY KOIAJINHY,
JOLUTEHO BUIITUTH HACTYIHI CIIOCOOM TimpoBUIOOYTKY i JaTu iM BU3HA-
yeHHs [2].

CeepmioBuHHHH TinpoBuaodyTok (CI'/]) — cmocib, 3acHOBaHUi Ha PH-
BEICHHI KOPHCHOI KOTIAJIMHH Ha MICI[i 3JIITaHHS B PYyXOMHUH CTaH HUIIXOM
BIDIMBY POOOYOTo areHTa i BUAadi TigpoCyMillli Ha MTOBEPXHIO Yepe3 CBep-
JIOBUHH, SIKi € BUPOOKAMH PO3KPUTTSL.

MMinzemunii rigposunodytok (IMI'J]) — cmoci6, 3acHOBaHMi Ha TpUBE-
JICHHI KOPUCHOI KOMAJWHKM Ha MICII 3aJISITaHHS B PYXOMHH CTaH HUITXOM
BIUIMBY po0OYOro areHra i Buaadi TipocyMillli Ha MOBEPXHIO yepe3 Mijize-
MHI ripHHY] BUPOOKH.

Komb6inoBanwuii rizpoBunooytok (KI'J]) — cnoci0, sikuii BKiIrOYae eneme-
vTH CI'/], mia3eMHOro 1 BiZKpUTOro 3ac00iB pO3pOOKH KOPHCHUX KOIIAJIHH,
3aCHOBaHMI Ha MPUBEICHHI KOPHCHOI KOMAJIMHU Ha MICIIi 3aJIITaHHS B py-
XOMHH CTaH IUITXOM BIUTUBY POOOYOro areHra i BHIAadi TiAPOCYMImn Ha
ITOBEPXHIO Yepe3 CBEPAJIOBUHY UM MMiA3EMHI TipHUYI BUPOOKH.

MexaHo-rigpasiiune qooysanas (MI'J]) — cmoci0, 3acHOBaHMIA Ha TpHU-
BEJICHHI KOPHCHO{ KOTAJIMHN Ha MICIli 3aJIITaHHSA B PYXOMHH CTaH MUITXOM
BILUTUBY MEXaHIYHOTO BUKOHABYOTO OpraHa i BUJadi rigpoCcyMillli Ha MOBEP-
XHIO Yepe3 BepTHKAJIbHI TipHIYi BUPOOKH, SKi pO3KpHBaloTh pojosuiie. Ha
BiIMIHY BiJl CBEP/UIOBHH, BUPOOKH PO3KPHUTTS AK MPABIIIO € TIPSIMOKYTHOTO

nepepizy.
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OmnpoOyBaHHS POJOBHII € HAWBAXIIMUBIIINM €JIEMEHTOM PO3BiIKH, a Ho-
TO PE3yJIbTATH SABJIAIOTH COOOI0 OJHY 3 TOJOBHHX CKJIAJIOBHX OLIHKH POJO-
Bum. Ha mymxy B.M. Kpeiirepa onpoOyBaHHS, 1m0 BUABIAE CKIa i Biac-
TUBOCTI KOPHCHOI KOIIAJHMHH, PO3YMI€THCS HAMH B IMIMPOKOMY 3MICTi SIK
croci0, KU BCTAHOBIIOE SIKICTh MiHEpaJdbHOI CHpOBHHU [5]. 3 BpaxyBaH-
HSAM ONU3BKOCTI TiAPOBUAOOYTKY 1 TiApaBIiYHOTO ONMPOOYBaHHS SIK 33 Me-
XaHI3MOM BIUIMBY Ha KOPUCHY KONAJMHY, TaK i 32 BAKOPUCTaHUM YCTaTKy-
BaHHSM, a TaKOX JIOTIYHOTO 3B’SI3Ky MK NPUHIUIIAMHU PO3BIAKK 1 onpo0y-
BaHHJ, K croco0y, npodecop E.I. UepHeit BuainuB HacTymHi Horo pizHo-
BuM [2].

CeepanoBuHHe Tifpasniune onpoOysanHs (CI'O) — crmoci® peamizamii
NIPUHLIUIIB PO3BiIKK, 3aCHOBaHUI Ha MPHUBEJCHHI HEOOXiTHOTO 00CsTY J10-
CIiKyBaHOTO 00’€KTa HA MICIIi 3aJIATaHHS B PyXOMHUH CTaH MUIIXOM BIUIH-
BY po00dOTro areHTa i BUAadi TiIpoCyMillli Ha MOBEPXHIO Yepe3 CBEPAJIOBH-
HU JUTA HACTYITHOT 0OpOOKH ¥ BUIIPOOYBaHb.

[Migzemue rigpasmiune onpodyBanuas (III'O) — cnocid aHanoOTivHMMA, ane
3 BUJIA4CI0 TiAPOCYMIIlli Ha TOBEPXHIO Yepe3 Mia3eMHiI BUPOOKH I HACTY-
THOi 00pOOKH i BUIPOOYBaHb.

Komo6inoBane rigpasiiune omnpoOysanus (KI'O) — cmoci6 peanizawii
MPUHLIUIIB PO3BiAKH, Mo BKIovae exementy CI'O i [1I'0O.

MexaHno-rigpasiiune onpoOysanus (MI'O) — croci6 peanizauii reoso-
TiYHOT PO3BIJKH, 3aCHOBaHUI Ha MPUBEICHHI HEOOXiTHOTO 00CSTy AOCIia-
HOTO 00’€KTa Ha MicCl 3aJsiraHHsl B PYXOMHIl CTaH IUIIXOM BIUIMBY MeXa-
HIYHOTO BHKOHABYOTO OpraHa i BHAAYi TiAPOCYMIIIi Ha MOBEPXHIO Yepe3
BEPTUKAJbHI TipHUYI BUPOOKH Il HACTYITHOI 0OPOOKH ¥ BUIIPOOYBAHb.

Heo06xigHOM0 CcKIaA0BOK YacTHHOW crocobis MI'O, CI'O, III'O, KT'O,
MI'O, CT'A, 1T i KT'Z] Ta iX TeXHOJNOTIE0 €, BIAIOBIIHO, CHCTEMH OTIPO-
OyBaHHSA i pO3pOOOK.

Axanemik H.B. MenbHHKOB BH3HAYMB TNpeIMET TipHUYOI CIPaBH 5K
“cucTeMy 3HaHb PO CHOCOOM 1 3acO0M MOIIYKY, PO3BiIKH, BHIOOYTKY i
30araueHHs1 KOpUCHUX KomainuH” [6]. SIk ckiaqoBa 4acTHHA TIPHUYOI crpa-
BU 1 1l HAYKOBUX OCHOB, Ili 3HAHHS IiIOPSAKOBaHI €JMHINA METi — BUBUECH-
HIO TPOLECIB, sBHILL, (OPM 1 iX MPOSIBIB Y NPUPOI, 3B’ SI3KIB 1 3aKOHOMIPHO-
CTei Ha CTadisIX PO3BIAKH, IPOOHOT eKCIUTyaTallil i pO3pOOKH POTOBHIILI.

3arno3u4yrouu Jiesiki TeXHIYHI 1 TEXHOJIOTIUHI 3ac00M Y JIOCIIPKeHH] Ha-
ykoBux ocHOB MI'O i MI'J] 3HayHO mIMpIIEe BUKOPHUCTOBYETHCS HAyKOBO-
NIPaKTHYHHUH MOTEHIiall CyMDKHUX 3HaHb. EQEeKTUBHUME cHCTEMaMHM OIpo-
OyBaHHS 1 pO3pOOOK NMPONOHOBAaHMX CIOCOOIB MOBUHHI OYyTH Taki, KOTpi B
CHITy CYKYITHOCTI IO€/IHaHb SIKICHUX 1 KUIBKICHUX CKJIAJIOBHX, TEXHIYHHUX 1
TEXHOJIOTIYHUX MapaMeTpiB JIO3BOJIIIOTH OAEP)KYBAaTH Ha MIcCIi 3aJisIraHHs
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KOHLICHTPAT, 3aJIMIIHMBIIN B HapaxX BMIIIyIOUl OPOAH, 110 OyJie J0BEJCHO
B JIOCIIIIDKEHHSAX.

TpynoMicTKIiCTh IPOrHO3YBaHHS 1 BU3HAYCHHS HANPSIMKY PO3BUTKY CH-
cTeM onpoOyBaHHS 1 po3p00OK, YyCTaTKyBaHHSI, SIKE 3aCTOCOBYEThCS JUIS 3a-
OesrneyeHHs IX IMpare3laTHOCTI 1 B IIJIOMY TeXHOJIOTI] onpoOyBaHHS 1 BH-
JOOYTKY LIHHUX KOPHUCHUX KOMIOHEHTIB PO3IJIIHYTUMH CIIOCOOAMH OIS
ra€ He TUTBKK B TOMY, 1[0 HA JaHWK 9ac 0OMEeXEeHUH JOCBij iX 3aCTOCyBaH-
HS, a OypIITHHY IPAaKTUIHO BiACYTHIH, ajie i y BENWIC3HOMY PO3XOKEHHI
TipHAYO-TCOIOTIYHUX XapaKTEPUCTHK POIOBHII i BMIIIYIOUHX MTOPi.

s ctBopeHHs1 e)eKTUBHUX CHCTEM ONMPOOYBaHHSA i po3podok Mae
3HAYCHHS BU3HAYCHHS KOHKPETHHUX TEXHIYHHUX pillleHb, IO 3a0e31MedyIoTh
3HW)KEHHS] TUTOMUX BUTpAT Ha BUIIPOOyBaHHs 00’€KTa, MPOOHY eKCILTyaTa-
1it0 1 BUAOOYTOK KOPUCHOT KOTAINHK 32 PaXyHOK: CTYIEHS CIIPHUATIUBOCTI
TipHUYO-TEOJIOTIYHMX YMOB; BUKOPUCTaHHS pPe3epBIB HOOYBaHHSI; CTyIEHS
JIOCKOHAJIOCTI TEXHOJIOTIYHUX MPOLECIB 1 TEXHIYHHMX 3aco0iB; HamiHHOCTI
yCTaTKyBaHHs, CBEPJIOBHH 1 BUPOOOK, 1110 3a0e3MeuyroTh mporec; kKoedirri-
€HTa ONTHMAaJIbHOCTI €JIEMEHTIB 1 MapaMeTpiB CHCTEM; CTYIEHS aBTOMaTH-
3amii cucTeM; 3a0e3MEUCHHS BHCOKOI SKOCTi i MPOCTOTH BY3IIB yCTaTKY-
BaHHS 1 PI3HOMAHITTS B3a€MO3aMIHHHX EIIEMEHTIB KOHCTPYKIIii poOOYMX
OpraHiB.

Mix cmynenem cnpusmausocmi 2ipHuu0-2e0102i4HUX YMOG BapTO PO3Y-
MITH CYKYITHICTh (PaKTOPiB, IO TIPH OTPOOYBaHHI 1 po3poOIi poAOBHII Tpa-
JULIHHAME crloco0aMy 3BHYAaiHO CTPUMYBAIM 3aCTOCYBaHHS CHCTEM YU
MIPU3BOJMIIM JI0 MOJOPOXKYAHHS SKOICh 13 HUX, a B JIOCIIIDKEHHUX MeTolax
rparoTh ad0 MO3UTHUBHY POJIb, 200 HE NMPHU3BOASATH 10 3HAYHOT 3MIHU €KOHO-
MIYHUX ITOKa3HUKIB MOPIBHSIHO 13 CUCTEMaMH TPAAULIIHUX CIIOCOOIB.

Io-apyre, npu onpoOyBaHHI POJAOBUIL TEOTEXHOJOTTYHUMH CIOCOOaMU
€ HeoOXiTHOI0 MPOoOHA eKcIuTyaTallis, 38 pe3yJIbTaTaMH SIKOT IIPOrHO3YIOTh-
Csl TEHJCHIIT BHUKOPHCTAHHS MOXIIHUBOCTEH TI'€OTEXHOJIOTI JJIsI PO3pOOKH
PpOJOBHII.

Bukopucmanna pezepgie 0ooysanus. J1o pe3epBiB 10OyBaHHSA BapTO Bi-
JHOCUTH Ti POJIOBHIIA, 3allacH IKHUX He 3aTBepkeHi /IK3 3 npuuuH Bincy-
THOCTI e()eKTUBHHUX CHOCOOIB i TEXHOJOTIi po3pOoOKH Yepe3 HeCHpUATINBI
TipHUYO-TeoNOoTiYHl yMOBH. TIOTeHIIHHUM JKepeoM BHIOOYTKY MiHepa-
JIBHOT CHPOBUHH MOXKYTH CITY>)KUTH POJIOBHIIA, BiANPabOBaHI TPaaUIiitHN-
MH BIIKPUTHM 1 Mig3eMHUM criocobamu i3 3abanmancoBumH 3amacamu. Cra-
HOBHTH BEJIMKHUH iHTEepec 1opoOKa poTOBHIN, SKi BiAMPAIlbOBYIOTHCS MiI3e-
MHHUM crioco0oM. BukopucTaHHs TipHHYMX BHPOOOK IS IiJIeH eKcIuryaTa-
LifHOI po3BiAKH i po3podku cnocobamu MI'J[, IIT'JT i KI'l no3Bonwuth me-
PETISHYTH KOHIWII{, pO3IIMPHUTH MeXi OalmaHCOBHMX 3alaciB 3a paxyHOK
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3HIDKEHHSI IMTOMOI BarW KaliTaIbHUX BUTPAT, 3aCTOCYBAaHHS HEKaIliTaJIo€E-
MHOTO JOOYBHOTO YCTaTKyBaHHS i MEHIII eHEPTOEMHOTO POOOYOTO areHTa.

Cmyninb 00CKOHAOCT MEXHON0STUHUX NPOYeCi8 I MEeXHIYHUX 3ac00i8 —
HEOJMiHHA BUMOTa PO3BHUTKY 1 PO3MIMPEHHS BUKOPUCTAHHS 1 CIIOCOOIB BH-
JI00yTKY KOPUCHUX KOTAJIMH.

Koeghiyienm mnaoitinocmi B8 ymoBax MI'O, CT'O, III'O, KI'O, MI'/],
CI'Jl, [Il'A 1 KT/l HaOyBae mepIiopsiHOTO 3HAYCHHS Yepe3 Te, IO BUXIT 3
Jagy YCTaTKyBaHHS IPU3BOJAUTH JIO 3HAYHHUX BTPAT KOPUCHOI KOIAIMHU
IpY BUAOOYTKY 1 301bIIEHHS TEPMiHIB BUBYEHHs 00’ €KTa, NPH TOIIyKax 1
pO3BiaLi.

Bubip onmumanvuux enemenmie i napamempis cucmem onpoOyBaHHS i
PO3p0O0OK 3BHYAHHO MOB’s3aHUI 3 TIPHUYO-TEONIOTIYHUMH YMOBAMH 1 3 Xa-
PaKTEPUCTHKOIO CTAHIAPTHOTO YCTaTKyBaHHA. B ymoBax Oe3omHOrO BHii-
MaHHS MTOKa3HUK ONTHMAaJbHOCTI BIUIMBAE HA AKICTh BUAOOYTKY i HOBHOTY
BuiimarHA. OpHiero 3 mepesar crmocodis MI'O, CI'O, III'O, KT'O, MI'/],
CI', IT i KT € moorcnugicme yinkom agmomamusysamu npoyec.

Akicmo suxonants okpemux 6y3nie (Hacamok, TU(y30piB, BCMOKTYIOUHX
MIPUCTPOIB 1 T.1.) 1 yCTaTKyBaHHA B LIOMY Ha0yBa€ OCOOJIMBOTO 3HAYCHHS
yepes Te, M0 pOOOYUM areHTOM € B OCHOBHOMY BOJIa, i HESIKICHE BUTOTOB-
JICHHSI HE TIPOCTO MOTIpIIYE TEXHIKO-€KOHOMIUHI MOKa3HHUKH, alie i MPHU3BO-
JUTH 710 HEMOXKJIMBOCTI 3[[IICHEHHS MPOILECY B ILJIOMY.

Mexi ocaifkeHb M0 rIMOWHI ONMPOOYBaHHSA i Po3podKH OOMEXeHi
paMKaM¥ MaKCHMaJIbHO MOJJIMBOI BHCOTH MiAHOMY TigpocyMilii epiidTa-
MH 1 IOITyCTUMUM PO3MIpOM BHHMANEHUX KaMep 32 YMOBaMH CTIHKOCTI Tip-
CBKHX TOPiJl. 3aCTOCYBaHHS BOJM SIK pOOOUYOT0 areHra Juisi po3MUBY 1 eHep-
TOHOCISI B TiZIpOENIEBAaTOPHUX IPHIIaaX J03BOJISIE CTBOPIOBATH KOHCTPYKIIi|
Tipoarperaris, BAKOHAHNX SIK €IMHUN MEXaHI3M AJsl pyHHYBaHHS KOpHC-
HO{ KOTIAJIMHHU 1 MiIHOMY TiAPOCYMIMIi 3 BIACTHBOIO HOMY MaHEBPEHICTIO 1
CHCTEMOIO aBTOMAaTHYHOT'O KEPYBaHHSI.

3acToCyBaHHS €KCKABaTOPIB 31 3BOPOTHOIO JIOMATOI B SKOCTI BUIMAb-
HOTO ycTaTkyBaHHs B cuctemax MI'O i MI'Jl He mMae anbTepHATUBH 3a BU-
HSTKOM IpaHUYHOT MNIMOWHHM BUKOPHCTAHHS €KCKABATOPIB, SIKI BUITYCKAOTh-
¢4 cepiiiHo.

CucTeMHUH MiAXiJ € METOOJIOTTYHIM HPUHIIMIIOM HAYKOBOTO aHAi3y,
IIPU SIKOMY 00’ €KT PO3IIISIA€ThCS SIK CHCTEMA, 1110 CKIIAIAEThCS 3 0araTbox
€JIEMEHTIB, 00’ €THAHNUX MIX CO0OI0 BHYTpIlIHIMH 3B’si3kamu. [1ig enemen-
TaMU CHCTEMHOTO ITiJX0y PO3B’s3aHHS TEXHIYHOT MPOOIIEMU TiAPOBHI00Y-
TKy OypIITHHY BBa)alOTbCS €JIEMEHTH CUCTEM OIpOoOyBaHHS 1 PO3pOOOK SIK
YMOBHO HENOAIIbHI, a XapaKTep B3a€MO3B’SI3Ky MiXK HUMU HE BHSBICHHM.
BHCHOBOK HETOJUILHOCTI €JIEMEHTIB BUKIMKAHUH HACTYITHUMH NpUYMHA-
MH: He po3po0IieHi HeoOXiHI TEOPETUUHI CKIIAJ0Bi, 110 MOTJIH O CIIyXKHUTH

390



Bicnux Hayionanenoeo ynieepcumenty 6001020 20cnooapcmea ma
NPUPOOOKOPUCIY BANHS

SIAPOM JUISl CTBOPEHHS YHIBEpPCAJIbHUX €JIEMEHTIB CHCTEM, TaKuX SIK BHIY-
YEeHHsI KOPHCHOTO KOMITOHEHTA 3 TPIlMH MiICTHIAI0YUX MOPIJI, CAMOILTHB-
HOTO TiJPOTPAHCIIOPTY, CaMOIUIMBHOI'O TiJPOTPAaHCIOPTY 4epe3 IITYYHY
MEPEIIKOY; HE PO3pPOOJICHI €IHMHI TEXHOJOTIYHI MIAXOMU TiAPABIIYHOTO
pyHHYBaHHS 1 Ae3iHTerpanii BMIIIyFOUUX T1PCbKUX MOPiJ i KOPUCHOTO KOM-
TIOHEHTA.

3 nuX MpUYMH Ha3BaHI €JIEMEHTH CHCTEM Y IEPCHEKTHBI MOXYTh OYyTH
PO3TISIHYTI K CaMOCTiHHI CHCTeMH 3 OaraTbMa HEIMOIUIBHUMH CTPYKTYp-
HUMH OJWHUIIIMHA Ha OUTBII BUCOKHUX CTPYKTYPHHUX PiBHSX.

Ha wmi#t migcraBi mpeacTaBiIeHi TOCTIHKCHHS BiIOMBAIOTh HE TITBKA ]i-
3UYHY CYTHICTB IIPOIIECIB i SBHII, SIKi MPOTIKAIOTh B €NIEMEHTAaX CHCTEM, a
MaloTh CIIPSIMOBaHICTh, MOB’S3aHy 3 BUSIBJICHHSM MEXaHi3My YTBOPEHHS
BTPaT KOPUCHOTO KOMIIOHEHTA B IMHAMIIIl 1 pO3BUTKOM enieMeHTiB [7, 8].

Bubip pauioHanbHUX cHCTEM ONpoOyBaHHS i po3po0OK Ha IiJCTaBi eKo-
HOMIYHUX KPHUTEpIiB B paMKax OOMEXKEHHS — € JIOTIYHUM 3aBepIICHHSIM
aHayi3y i 6a3yeThCs Ha OCHOBHHUX IMOJIOKCHHSX TEXHIKO-CKOHOMIYHOI OIliH-
KU BUJIy4YECHHS] KOPHUCHHUX KOTAJIMH 3 HaJp, pO3pOOJICHNX i KEPIBHUIITBOM
akanemika M.I. Aromkosa [9].

Ha miif migcraBi cuHTE3 CTaniii po3B’s3aHHA NMPOOJIEMH BH3HAYAETHCA
TIEPETIKOM MUTaHb, IKUH HEOOXiTHO BUPIMIUTH IS pealtizalii mocTaBIeHol
MeTH. B OCHOBY METOIMKHM pPO3PaxyHKy 3aTOIUICHOTO TiAPOMOHITOPHOTO
CTpYMEHS IOKJIAACHI pe3yibTaTH €KCIIEPUMEHTAIbHNUX AOCIIKEHb 0CO0-
JMBOCTEH Teuil cTpyMeHsI CBEpAJIOBUHHOTO T'iAPOMOHITOpA.

MexaHo-TipaBiiune 100yBaHHS 3aCTOCOBYETHCS JUIS PO3POOKH MYXKHX
1 C1a0OCIIEMEHTOBAHUX, B OCHOBHOMY, BOJJOHACHUCHHX, IMIIAHO-TJITHHUCTHX
OPiJI, MILIHICTD SKUX XapaKTePU3YETHCS OMIOPOM 3PYILICHHS

T,=Coto.lgp, (H
e Co 1 12 — MUTOME 34eIUIeHHS 1 Koe(iliEHT BHYTPILIHLOTO TEPTS MOPO/IH;
0, — eeKTUBHA HATIPYTa: 0,=0—P,isp; O — HOPMAJIbHE T€0CTATHYHE HABAHTA-
’KEHHs Ha MOPOAY; P.ig, — NIOPOBUH TUCK (THUCK Y BUIBHIH BOJI, 10 BMIILY-
€THCS B TIOPAX MTOPOAN).

PyliHyBaHHS BOJOHACHYEHOI MIIAHO-TJIMHUCTOI MOPOJM BiJOYBa€ETHCS
BIUIMBOM HA HEl IUTOMOI CHJIM, PiBHOI OTIOpY 3pYIIEHHS, TOOTO

P27 2)
e P — IMTOMA CHIIA yAapy.
VY BUMAAKy BIUIMBY HA MOPOXY TiIPOMOHITOPHHUM CTPYMEHEM IHTOMA
ylapHa cuia oyne
p P 3)

\)

Yem
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ne P, — cuia yiapy CTpyMeHs; s — IUIOIIa Mepepily pyHHyBaHHS.
3 rizpoMexaHik{ BiOMO, IO CHJIA YAApy TiIPOMOHITOPHOTO CTPYMEHS
HAa IJIOCKAH BUOiN BU3HAYAETHCSA 3 BUPA3Y
107,

“

Pon = u,V(1—cos a),

IIe Uy — CepPeIHs MIBUAKICTH IIOTOKY CTpYMEHs; V — BUTpaTa BOIY IO JTaHOMY
HEPETHHY; Y, — T'YCTHHA BOJH; g — IPUCKOPEHHS CHIIM TSDKIHHS; @ — KyT MIX
BIiCCIO CTPYMEHS 1 HAaPSMKOM HOTO PO3TIKaHHS IICISI 3YCTPIidi 3 BHOOEM.

Jis BU3HAYEHHS CHIIM yIapy CTPYMEHS B 3aTOIUICHIN KaMepi Ha pi3HUX
Bi[IaJIsIX HACAIKU CIiJl PO3TITHYTH 3aKOHOMIPHOCTI 3MiHU CEpeAHbOI IIBH-
JIKOCTi CTPYMEHSI i BUTPATH BOAM MO 11 TOBXHUHI.

Bimomo, 1110 BHACIIOK BUTIKaHHS TiIPOMOHITOPHOTO CTPYMEHS B 3aTO-
IUIGHY KaMepy IMIBHIKICTh MOTOKY BOIHU IO JOBXKHHI ii 3 BIIJaJCHHIM BiJ
HacaJKM Pi3KO 3MEHIIyeThcs. ExcriepuMeHTanbHi JaHi A pi3HUX AiaMeT-
PiB HacaJ0K 100pe OMHUCYIOTHCS TilepOOIIYHUM PIBHSAHHAM BHIY

u, 096 ®)

m

Uy 0949
p

“
€ U, — MBUJKICTb CTPYMEHS 0 HOTO OCi; 1y — MOYATKOBA MIBUKICTh BHUTI-
KaHHS CTpyMEHsI 13 HacaJKH 3 pajiycoM BUXIZHOTO OTBOPY 7y; [ — BiACTaHb
BiJl HACaJKH 10 320010; @ — KOSPIIIEHT CTPYKTYPH IMOTOKY CTPYMEHSI.

JUi1st 3aTOIIICHOTO BUIBHOTO CTPYMEHS IIPH BiACYTHOCTI TOZATKOBOTO Ti-
APOCTaTHYHOTO THUCKY (D.igp), @ AopiBHIOE 0,0625. 3HaueHHs koedilieHTa a
B 3aJIKHOCTI Bill P 33 €KCHEPHMEHTAIBHIMH JaHUMH, BU3HAUA€TBCS 32
(dopmyoro

a=—t (©)

m-—np.,,

ne m=1/a; n — ekcriepuMeHTa bHA BETMYNHA, 0OYMOBJICHA 3aJICKHICTIO BiJl
3HAYEHHS Priyp (TAOM. 1).

Tabmums 1
Drigp, MIla | 04 0,8 1,2 1,6 2,0
n 1,870 | 1,471 | 1,002 | 0,561 | 0,20
TuCK CTpyMEHs Ha BUXOJIi 3 HACAJKH
Po=p-Aptp-Ap. , @)

Jie p — TUCK BOJIHY, 110 PO3BHBAETHCSI HACOCOM; Ap, — BTPATH THCKY, BUKJIH-
KaHi TiApaBIiYHAM OTIOPOM IIPH T€Yii BOJX MO TPYOOIIPOBOIY

Apc=RCQ2 , M BOJI. CT., 8)
Je R. — xoe(ilieHT riapaBIivHOrO ONOPY Pi3HUX €JIEMEHTIB TPyOOIpOBOIY
(KomiHa, 3aCyBKH, PO3LIMPEHHS 1 3BY)KEHHS, PSIMOJIHIMHI JIISHKN), KUK
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BU3HAYAETHCA 3a joBigaukamu [10]; Q — mojada macoca, M°/c; P, — THCK
CTOBIIA BOJH

PVl C))
ne H — reoje3nyHe nepeBUILEHHs Hacoca Hajl HacaJlKolo; Y, — MMTOMa Bara
BOIH; Ap,— BTpaTH HAIOPY B TiJPOMOHITODI, 1110 BU3HAYAIOTHCS 200 eKcIIe-
PHMEHTAIBEHO, 200 0OYUCITIOIOTHCS SIK CyMa CKJIQJI0BHX BTPAT HAIOPY B Pi3-
HUX WOTO €JIeMEHTax.

IIBHAKICTP TOTOKY CTPYMEHS IO TIepepily 3MIHIOEThCA BiA HYIs Ha
TpaHHIi 0 OCBOBOI U, TOMY IUIA NMPAKTHIHUX PO3PAXYHKIB IIPUHMAETHCS
cepenne 3HadeHH [11]

u=0,52u,,. 10)

Po3moinn MBUAKOCTI MOTOKY 3a Pi3HHMH IepepizaMu CTPYMEHs Hoja-
€TBCS Y BUIIISLAI O€3pO3MIpHOT 3aJIe)KHOCTI 32 HOTo paniycaMu (rep) Ta o sthy,
Jie IIBUIKICTh BJIBIYl MEHIIIA 32 OChOBY:

Mi —¢ ™ m. an

B Mexax oCHOBHOI AUITHKU CTPYMEHS iCHYe criBBigHOIIEeHHS [11].
r;‘m = 2’27}6,51« ° (12)

m

Takum guHOM, KOpHCTyIOUHCh 3anexHocTsma (10) 1 (11), MoxHa BU-
3HAYUTH WIBHUJKICTh MOTOKY B MEXaxX OCHOBHOI JUISIHKU CTPYMEHsSI B Oy/ib-
sIKi#l Touli 11 mepeTuHy. BuTpara Bou M0 1aHOMY Mepepi3y BU3HAYAETHCS 3
BUpazy

2
Tem

_ Bosu (T . (13)
In2

Kopucryrouncs 3anexxsoctamu (4), (5) i (12), MoxKHa BU3HAYUTH CHITY
yliapy 3aTOIJICHOTO CTPYMEHsI, Ul YOro HeOOXiJHO 3HATH IUIOLLY Morepe-
YHOTO TIepepi3y CTPYMEHs Ha Pi3HUX BiJCTAHSIX BiJ| HACAKH:

Sem =T o - (14)

CTyniHp pO3IIMPEHHS 3aTOILICHOTO CTPYMEHSI B MEKaxX OCHOBHOI JiJISIH-
KM TPaKTUYHO BEJIMYMHA MOCTIHHA (32 JOCITITHUMHU JAaHUMH) 1 XapakTepH-
3yerbes BigHomeHHsaM [11] Ten o 0,22, TOOTO KyT MiXK TPaHUIICIO CTPYMEHS

e
i 11 BicCI0 Ha OCHOBHI# ninsHII gopiBHIOE 12° 30'.

TakuMm 4MHOM, 3HAIOYM 3aKOHOMIPHOCTI 3MiHH CEPEIHBOI MBUAKOCTI U,
BHUTpATH MOTOKY V 1 mepepizy CTpyMeHs § MO HOTro JOBXKHHI JJISI KOHKPET-
HUX TIPCHKUX MOPiT MOKHA OOUMCIIMTH BiJICTaHb BiJl HACAKU JI0 BHOOTO, J1e
MOJKJIMBE PYHHYBaHHS i3 3aCTOCYBaHHSM TiAPOMOHITOpa i Hacoca. Mo)kHa
BHPIIIUTH 1 3BOPOTHY 3a/1ady, a caMe — [0 HEOOXiqHIH TOAMHHIN TPOIyKTH-
BHOCTI pyHHYBaHHS TipChKOi MOPOAM 3 BiOMOIO MIIIHICTIO BU3HAYAIOTHCS
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mapaMeTpu CTPYMEHS, a OTXKe, 1 mapaMeTpH CBEPIOBUHHOTO TiIpOMOHITO-
pa i HamipHOTO Hacoca.

Memoouka po3paxynky npoOyKmueHocmi 2iOpasiiuHo20 pYUHYEAHMHSL.
[IpoayKTHUBHICTE TiAPABIIYHOTO PYHHYBaHHS BH3HAYAETHCS SK BiTHOIICHHS
BHUTPAYCHOI €Heprii CTpyMEeHs BOIM 3a OAWHUIIO Yacy IO IIUTOMOI €Hepro-
€MHOCTI IIporiecy pyHHYBaHHS TOPiJ TaHOi MIITHOCTI

-y (15)
e
ae Q — BUTpaTa BOAHM; p, — TUCK BOJH; € — IUTOMa €HEPrOEMHICTh MPOLIECY
pYHHYBaHHS MOPII.

Ha nanwuii yac BiJCYTHI BCTAHOBJICHI 3aJIC)KHOCTI MATOMOT €HEPrOEMHO-
CT1 pyl{HYBaHHS TipCBKHX TOPiA BiJ IX XapakTepUCTHK MirHOCTI. Tomy st
KOHKPETHUX TOPiZ JOCHIJHAM IUITIXOM B HaTYpPHHX YMOBaX OTPUMYIOTbH
3aJIeXKHICTh NPOJYKTUBHOCTI pyHHYBaHHS BiJl TUCKY 1 BUTPATH BOIH.

H.®. Usmko ans Byrimnsa Kys6acy (f=0,8-1,2) 1mro 3alexHICTh o1epikKaB
y Bursmi [12]

I1=Ap;°d’10™, T/ron, (16)
ne A — mocninHui KoedimieHT, 3aIeKHNHN BiJ MIITHOCTI BYTLDIS (U BYTii-
ns1 mapy Iacekoro I-IIT 4=1,2, nns [omicaescpkoro 11 — 1,7); d, — miametp
HacaJKH TiJPOMOHITOpA.

Ipu BinoOuBanni Byriwist Joubacy (f=1,12-1,45) 3anexnicts (16) B Mi-
Py 30UIBIICHHS THCKY BOIM 3pOcTa€e MoBiabHimie [13]

]7=A1d,,,2pal 2 1/rop. 17

Ipu mocmimkenni MI'MT KieciBcbkoro pomoBuiiia OypIITHHY BCTaHOB-
JIeHa Maibke JIiHIfHA 3aJIeXKHICTh NMPOAYKTUBHOCTI PyHHYBaHHS BiJl THCKY
BOJIH

II=kp,, t/ron, (18)
ne k — mocimigHui KoedimieHT, 3aIeKHUI Bil AiaMeTpy Hacaakw; s d,=11,
15, 23 mm k BignoBigHo nopisHIoE 1,2; 2; 4.8.

B ocranni pokn Oymo 6arato cpo0 B Ii eMITipHYHI 3aJIeKHOCTI BKITIO-
YUTH NMPUPOHI 1 TexHoNoriuHui (akropu. Hampuxnax, JorYT'] npononye
(dbopmyny cepeqHboi MpoayKTUBHOCTI [13] 3anexHo BiJ KyTa MajiHHS, 110-
TYXKHOCTI 11apy, XapakTepy BUOOIO 1 T.I.

VsBieHHS! PO TTMTOMI BUTPaTH BOIU (g) Ha pyiHyBaHHs Ja€ ioro 3a-
JIOKHICTh BiJl MUTOMOTO JMHAMIYHOTO THUCKY CTpyMEHS (p,,) Ha KOHTaKTi 3
BHOOEM, OTpHMaHa B poOoTi [14]

=M (19)

n

D
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e M — nocnigHui KoedilieHT, 3aJIe)KHUN Bl YMOB 3aCTOCYBaHHSI T'iJipaB-
JIYHOTO pyHHYBaHHS y BHOOI; 72 — TOCTITHUN MMOKa3HUK e(EKTHBHOCTI Tif-
paBIIivuHOTO pPyHHYBaHHSI.
Memoouka po3paxynky IpyHmoeozo nacoca 015 2i0pompaHcnopmyean-
HA 3aK1A0HO20 Mamepiany y 6upobneHi npocmopu suimansHux xamep. Io-
JMHHOIO TPOJYKTHBHICTIO 10 TBEPJOMY 33/al0Thesl. JlanbHICTh TpaHCHIOP-
TYBaHHSA, PENbE] MICIIEBOCTI, TPAHYIOMETPUIHAN CKIIa[ 3aKJIATHOTO MaTe-
piaxy i fioro BlacTUBOCTEH € BEMMYMHAME, BU3HAYCHUMH VIS TAaHOTO POJIO-
BHINA. 3HAIOUH T'PAaHYJIOMETPUIHUH CKIIaJ, TYCTHHY 1 MII[HICHI BJIACTHBOCTI,
MOKHa 3aJaTHCS NMUTOMHMH BHUTpPAaTaMH BOOM Ha DPYHHYBaHHS OJMHUILI
00'emy [15]. Toni po3paxyHOK CKIIAAETHCS 3 HACTYITHUX €IEMEHTIB.
I'onuHHA MPOAYKTUBHICTH HACOCA MO TiAPOCYMIII
0. =0, [i1-m)+q} wron 0)
ne Q., — TOJUHHA MPOAYKTHUBHICTH MO TBEPAOMY, M3/FOI[; m — TIOPUCTICTh
3aKyIaHOr0 Matepiany, %; g — MATOMa BUTpaTta BoAM, M /M. ['ycTHHa rif-
pocyminri
_ a7, (1=m) opg, @1
T ogt(-m)
/1€ Jns — TYCTHHA MACHBY 3aK/IaHOTO MaTepiany, Kr/m".
BennunHa KpUTHYHOT MIBUAKOCTI TiAPOCYMIII mepeBipseTbes 3a op-
MYJIOI0

m/c, (22)

ne g = 9,81 M/c?; y,. y.— TYCTHHH BOAM i Timpocymiri, kr/m’; K — eMripud-

Hull koedimieHT ms mopomu K =1,4; ¥ — xoedilieHT Omopy Mmpu BUTEHOMY

NajliHHI B CEPEJOBHILI I'YCTHHOIO Y, (Kr/M3) TBEpAOI YacTKu JiamerpoMm D

(M), FYCTHHOIO J, (Kr/M°) 3i mBHaKiCTIO W (M/C) BU3HAYAETHCS
_mD(r,~7.). (23)

cwiy,

Koe(ilLlieHT TipaBIivHOrO Onopy (Ayg) MpH pyci mo TpyOONpoOBOAY YHCTOT

BOJIH, JUTS BiIIITiI(OBaHUX IPYHTOM TPYO CKIIagae

=, @4

(1,81gRe—1,8)

ne R, — aucno PeitHonpaca; C — xoedillieHT BaroBoro BMIicTy ApiOHHX Kita-

CiB (IIpH TPAHCIOPTYBAHHI KyCKOBOI'O MaTepially 3HAYEHHS Uy, CIiJ 3011b-

uryBaTH Ha 15-20%); 3HaUueHHS MBUAKOCTI TPAHCIIOPTYBAHHS BH3HAYAETHCS

3a (hopmyroro PiTreHrepa

W=ad(y, -7,). ™e, (25)
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ne Ui KkBapy, a=29. Po3paxyHKOBHIA HiaMeTp MyIBIIOIPOBOIY
40, (26)
»

IIpu 3amaniii TPOTYKTHBHOCTI MO Timpocymimi (), oOpaHUi miamerp
ITYJIBIIONIPOBOAY TTOBHHEH 3a0€3IEUYNTH I'iIpOTPAaHCIOPTYBaHHS TiIpoCcyMi-
111 13 MIBUAKICTIO OUTBIIIOIO 32 KPUTHYHY.

BennunHa (akTHYHOT MIBUAKOCTI TiAPOCYMIllli B Iy IBIIONPOBOI Oyzie

=2 27)
7D

SKmo u>u,,, TO NPUAMAETECA MONEPENHF0 00paHUi JiaMeTp MyJIbIIO-
HPOBOY, a NPH U<ly,, TO PO3PAXYHKAMHU MiAOMpaeThest D Tak, W00 Uiy,
HeoOxinawmii Hamip Hacoca:

H=il+h,+(h,,+h,)i,+(h

2e00 2e00

+h, )y, +h,

ocm ?

wu

i,l{i‘,y, +67KD(”_7“)} » (28)
ne hy — Micuesi Brpatu [10]; /e, — reoie3uuHe MepeBUICHHS MOYaTKy 1
KIHISl TYJIBIIONIPOBOAY; Ay — OMIP JIHIT BCMOKTYBaHHS; Ao, — 3aJIMIIKOBHIA
Harip Ha KiHI MyJIbIIONPOBOY.

Cno)xvBaHa MOTY>XHICTh Hacoca

= CHy. , xBr, (29)
102773,6
ne n = 0,7 — KKJI[ Hacoca.

BucHoBok. OTOX, 32 pe3y/bTaTaMH JIeTaIbHOI PO3BIIKM OypIITHHOBUX
PO3CHIIIB TOUITHHO BCTAHOBUTH MEXY MK TOp(hamH i MiCKaMH, IIPH IbOMY
BCKpHITy TOPQIB 3AIMCHIOBATH 3eMIICPHUITHOIO TEXHIKOIO 3 YTBOPEHHSIM Te-
XHOTEHHOTO po3cuiry. ExcrmyarariitHe onmpoOyBaHHs 1 BHIOOYTOK OypI-
THHY NPOIOHYETHCS 3AIHCHIOBATH MPOMOHOBAHOK MEXaHO-TiIpaBlivHOIO
TEXHOJIOTIEFO.

1. CnpaBouHuK 1o pa3pabotke poccsineid. — M., Henpa, 1973. — 590 c. 2. Yepneii D. 1.
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SUBSTANTIATION OF ASSAY TECHNOLOGY AND
DEVELOPMENT OF HARD WASHING PLACER DEPOSITS

In the article the aspects of application of technology of assay and
development of hard washing placer deposits are analysed.
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OBOCHOBAHHWE TEXHOJIOI'MA OITPOBOBAHUS U
PA3PABOTKH TPYJIHOIIPOMBIBHBIX POCCBHIITHBIX
MECTOPOXJIEHUI

B crarbe NMPOAHAJTU3UPOBAHBI ACMIEKTHI IPUMEHECHUSA TEXHOJIOTUH
onpodoBaHNs U pa3padoTKU TPYAHONPOMBIBHBIX POCCBHINTHBIX MECTO-
POXKIAEHUIA.
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