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AJirOPHTM yilPABJIEHHH AHHAMHHECKHM IIPOIIECCCIi AJIMA3H0r0 BYPEHHft 
no JiHHłemty nP0H3BE£EHHH CEBECT OHMOCTH H BPEMEHH EYFEHHii 3A P3HC

Pe3K)Me. KpHiepneM 3<JxJ>eKTHBHocTH npoxoAKH reca oropasbeæonhhx cKBa- 
aCHH ajIMa3HHMH KOpOHKaMH npHHÄT MHBHUyM npOH3Be^6HHB CefieOTOHMOCTH Z 
BpeMeHH CypeHHH peiłca. JIcÖz t l c h MHHHMyMa KOMnpoMHCCHoro KpHiepza 
MOXHO npa ncnojib3 0BaHKH cHCieMH ynpasjieHHH c onTHMaJibHoft nporpaMMog, 
OBBie3y azropaiMa ęyHKUHOHHpoBanHa xoiopoß nooBajaena oTa paöora.

CnHTe3 onTHMajibHoñ nporpaMMB npoM3BefleH ¿yin caMoaaTauHBasme- 
rocH h 3aTynJiHDii}erocH nopo,n,opa3pyma¡o!i[ero HHCTpyMeHTa.

B3aHM0 CBfl3 H MexaKHUeCKOÄ CKOpOCTH ÓypeHHB H CKOpOCTH H3HaiIIH- 
BaHHfl BHCOTN METpHpU aJMa3H 0 ñ KOpOHKH MOKKO 3aiWCaTb E BMfle [ij

V- ( I )

rue V -  M e x a H H u e c K a n  c K o p o c T b ,  -  M e x a H m ie c K a s  C K O pocT b H a  6a-

3 Obom  peKHM e n p H  t &  0, t  -  B peM H i ÿ - (pQ~(Pcj)f)/(Pcj}g'
-  peKHM óypeHHH, P - oceBau Harpy3Ka, CO - NacTOTa spaąeHHs,

fid  -  CKOpOCTb HSHaiUHBaHHF BNCOTN M a T p H q u , JUgg -  CKOpOCTb M3Ha- 
OIMBaHHH Ha 6a30B0M peKHMe, (X  K f i  -  OMUHpHNeCKHe K03$$H0HeHTK. 

B o c n o J ib3yeMCH B bipaxeH H eM  c t o h m o c t h  n p o x o flK H  b p e i f c e  £ l j

0  * Jfta, + t) + JU'd't UJUyn) ' , (3)
r^e H  - CTOHMOCTb uaca paÓOTu SypoBOił ycTaHOBKM, t en  -  ape mb 

cnycKO-noj!BeMHHx h BcnoMoraTeJibHboc onepaqnK, oTHeceHHoe k oflHOMy 
peticy, d ' -  CTOHMOCTb ajiMauHOi* KopoHKH, A fd flo n  -  AonycTMMhifi H3- 
HOC BUCOTN MaTpHIlU KOpOHKH.
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ÜOAarafl, uto  V u JÜ -  Hen3BecTHbie <|iyHKpMH BpeMeHH, 3aBH—

COTjHe ot ynpasjieHHH, noAyuHM cooTHOmemiB,. CBH3HBai055Ee ote napaMeT- 

pu. Pa3pemnM ( I )  OTHOCHTejibHO noflCTaBHM pe3yjibTaT B (2 ) .  IIoAy-

UHM
ß'(t)* V(t)fz JJ#, (4)

rfle  = W - 0,5fi a~*, mz=0,5fioC*, m3 = ,mv-O a V0f.
flOflCTaBABH (4 )  B ( 3 ) ,  HOCTaBMM E(eAbK) MHHEMH3aqHK) (pyHKn,HOHajia 

BHfla t,

7fi (t jj = J (P (tc„ +1) + (m4 - m5 (m3- mH /ft )ßj X
/ -4 (5)X dKp'Bs(áß p v f  d t  —  min ,

KMeaiiero cmhca npoH3Befl,eHKB ctommoctm e  BpeMeHH ÖypeHEs 3a peiic,
r^ e  h  -  npoxoflKa, 171 s  -  HeE3BecTHan nona KOHCTap.Ta.

Va (5) cjieflyeT, u to  3a$aua onTHME3ai#iH CBeflena k BapEapEOHHOft 

3aßaue. IlpnueM SKCTpewiaAb P (t) Muew b KAacce flonycTEMboc, yuoBAeT- 

BOpBKHJMX paBeHCTBy,

j  (m3-mv V (t)fz) dt =■ t-m̂ t(m3-mw V(t))̂z. (6)
ÄH(|!(|!epeHpHpyH (6) no t  e peinan nonyueHHoe ypasneHHe c paa^ejiro- 

njHMHCfl nepeweHHUMH, nonyuHM KAacc flonycTHMKx BKCTpeManeñ

V - m3m? - . (?)
3annmeM <$yHKUEio Jlarpara ta  flAfl HameM 3a,n,auE

^  = / (% (M tc^ t)f{m i -ms(m3-ml,uyk) c t  +
o

+p(fi -u )) d t + % h(0) ■+ % (h(tK)), ( 6 )

rp,e h - V , U - ynpaBAeHHe, C - d* JMoS l Apoon) -

J)ab pemeHHH B0ćn0Ab3yeMCH npMHpEnoM MaKCEMyMa. ypaBHeHne 3M- 

Aepa flA.p AarparaiiiaHa L, EMeeT bmp,

-tft(0,5m5m«ct(m3-m„fi)*1/z)~ ( 9 )

TA npHBO£KT K COOTHOlueHHK) p  •= 0 , yCJIOBWe TpaHCBepCSJIbHOCTH !X0 /?
£aeT

p(0)-% , p(tK)~ % : cío)
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ycjiOBHe MKHKMyMa no </

min =(V0[m1-ms(m3-ml/u)*/z)ct - pu) =
U B R

' % (mrms(ms-mMü)ifi)ct~pü.

Ecjih % = -0  , TO H3 { I 0 ) = ? p = ü  v. y^ = ^= ¿7 . Bce MHO*nTe— 

jiH Jlar paraca nyjin. IIoJiaraeM = / . Tax KaK p(o)* 0  , to B Hatiajib- 

hhü MOMeHT BpeweHK ynpaBJieHHe paBHO nyjw ,u(to)~0 , a 3aTew oho 
cnpeflexireTCH H3 ypaBHeHHH

p=-0,5/nffmj,Ct(mj-mv ü]^2* const, (ID
KOTopoe nojiyueHO H3 ycJiOBHa Û ,

Mom6ht BpeMeHH CMeHH ynpaBJieHHH b Touxe ^  onpeflejureTCH H3

paBÊHCTBÔ

£'c(mr mifmr /nvt7)i/z) = p ü . (12)

ycjioBHSM (9) h ( I I )  yuoBJieTBopfleT onTHMajiBHoe ynp&BJieHne u 

3KCTpeMaJIb BKfla

ü * a - c < t z , (13)

h - a t - c ^ U .  (W)
fijxh HaxoatfleHKs 'jKCjieHHoro 3HaueHKB p  bctebhm (14) b ( I I )

h B03bM6M npefleji, nojiyuHM

p- tim 0,5msmHct(m3-mHü) i/z-0,25cmz(mHCp)̂ z, (15)
t-~o

TBK KaK H3 (8) H (13) CJießyeT, UTO /Vg-0,0  mz .
Taxm« 0Öpa30M HeoôxoftHMHe ycjioBHE cya;ecTBOBaHiiH MHHHMyMa 

ijjyHKpHOHajia (5) A0xa3aKti. Tax KaK $yHKUKOHaji (5) EHnyxjiuft, to  He- 

OÖXOflHMUe yCJIOBHB ßy^yr K flOCTETOUKHMH. CjieflOBaTeJIbHO, OnTHMaJXbHOe 
ynpaBJieHHe (13) flaeT aÖcojEDTHHÄ MHHHi/y« b sa^aue.

iloCTOflHHyiO HtITerpHpOBaHHB Cj MQKHO HEÄTK, B0Cn0JIb30BaBiIiHCb
HatiajIbHUMH t(0)~0,h(0)-0 H KOHeUHHMH h(tK)=hK0A yCJIOBHHMM, Tfle 
h K0/, - jynma kojiohkoboí Tpyßbi, a Tárese cooTHomeHKev
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TaKHM o6pa30M Haftfleno onTKMajibHoe ynpaBjieHHe, MHHHMM3Hpyiot5ee 

KOMnpOMHCCHbrfi KpHTepHñ -  npoH3BefleHue ctohm octh h BpeweHH CypeHna 

B peKce npn HcnoJibsOBaHHH caMOsaTauHsaraieroCH nopoflopaapyiaaioujero 

MHCTpyMeHTa ( HwiperHHpoBaHHtix aJiMa3Hbix KopoHOK).

OöocnyeM oriTHwajibHyio 3aflany ynpaBjreHHH pkrhmom ßypeww npn 

Hcn0Jifa30BaHHH 3aTynjiHKMjeroca nopoflopa3pymaK»}ero HHCTpyweHTa.

IlycTb MexaHnraecKa« CKopocTb o t BpeweHH H3MeHHeTCH no saKOHy 

V -  VggSXpf-^t) » rfle k  ~ HHTeHCHBHOCTb 3aTyxaHHfl CKOpOC—

TM. Torfla m «  exp (Kt) PCX ( V t f e x p , a CKopocTb M3Ha—

uiMBaHHH KaK $yHKpnH Mexararaec koä cKopoeTM Öy^eT hmotb bma

ß  (m,-mz (m} -  m« exp(P t)H ) , ( 1 6 )

r f i e  h - V(t) .
TaKHM o6pa30M, sabaya oriTHMM3aqKM cse^eHa k 3aflame BH#a (5). 

BbmieH3KoaceHHbiM MeTOftOM HañfleHO onTKMajibHoe ynpaBjieHHe, HMexKijee bh£ ,

ü * m 3 m~Sexp(-Kt)-Cl ex/o(Kt)timj(2-/<t)~z:  d ? )

CocTaBJieHa MeTOflHKa pacmeTa onTHMajibHoro ynpaBJieHHB m h  pa3- 

jnraHbK ycjiOBHñ öypeHMH [^2^. IlpoH3Be,ąeH pacneT. HanpMMep, npn 6ype- 

HHH He3aTynxBKBiHMca nopoflopa3pyuiajoti!HM HHCTpyMeHTOM oriTHMajibHoe y n -

paBjieHHe MOseT HMeTb bha U ~2,98~ 0,023 t . ÍIpn Hen o jib a o BaHHH

3aTynJiBKXijeroca nopoflopa3pyiuaionero MHCTpyMeHTa, KaK noKa3aji aHajiH3 

pe3yxbTaT0B pacneTa, onTKwajibHoe ynpaBJieHHe 6jih3ko k pexHMy MaKCH- 

MyMa MexaHĤ eKKOÄ CKOpOCTH. 
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ALGORYTM STEROWANIA DYNAMICZNYM PROCESEM WIERCENIA DIAMENTOWEGO 
WEDŁUG MINIMUM ILOCZYNU KOSZTÓW WŁASNYCH I CZASU WIERCENIA 
W TRAKCIE PRZEJŚCIA

S t r e s z c z e n i e
Za kryterium efektywności przeprowadzania odwiertów geoiogiczno-rozpoz- 

nawczych przy użyciu koronek diamentowych przyjęto minimum iloczynu kosztów 
własnych i czasu wiercenia przejścia. Minimum kompromisowego kryterium moż­
na osiągnąć przy wykorzystaniu systemu sterowania z optymalnym programem, 
syntezy algorytmu działania, której została poświecona niniejsza praca.

A CONTROL AD30RITHM FOR A DYNAMIC DIAMOND DRILLING MINIMIZING 
THE PRODUCT OF PRIME COST AND DRILLING TIME A SINGLE PASS

S u m m a r y
A minimum value of a product of prime cost and the drilling time of a 

pass was accepted a criterion of effectiveners of exploratory gjeological 
drillings. The minimum of the compromise criterion may be reached by 
applying the control system with optimum program and by synthesis of the 
operating algorithm desaibed by the present paper.


