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TEXHHKO-9KOHOMHYECKASI OLEHKA CPEACTB
HANPABJIEHHOTO BYPEHHUA

B. M. PSI3AHOB, B. K. CITMPHIOHOB

(TTpencraBieHa HayyHBIM CeMHHApOM Kadeaphl TEXHHKH Pa3Be/KH)

J1si peleHMs: KOHKPETHBIX 3ajay HaNpaB/JAEHHOro OypeHHsi B HACTOS-
ee Bpemsi paspaboTaHO MOBOJABHO OOJbIIOE YHCJAO Pas3JHYHBIX TEXHHUYEC-
KHX CpEeJCTB, NO3BOJSIOIINX BBIBOAHTb CKBAaXKHHY Ha 3aJlaHHYIO TpPaeKkTro-
puio. BeiGop ¥ npHUMEHeHHe TOro HJH HHOTO M3 HHMX 3aBHCHT OT MHOTHMX
(akTOpOB, OCHOBHBIMH U3 KOTOPHIX SIBJISIIOTC BO3MOXKHOCTb OypeHHs B He-
06XOMMOM HaNpaB/eHUH C 3aJaHHOM MHTEHCHBHOCTbIO HCKDHUBJIEHHS CTBO-
Ja ckBaxuHbl. [lJs mpaBHIBHOrO BbIGOpA TeXHHYECKHX CPEACTB HANpaBJeH-
ro OypeHusi HeoOXoJAMMa, OYEBHHO, TEXHUKO-3KOHOMHYECKas OleHKa pabo-
Thl OTKJIOHHTEJNEH, UCXO[ H3 KOHKPETHBIX VCJOBHH HX NpHMEHEeHHs, OfHa-
KO B Hacrosilliee BpeMs HeT METOJMKH pacuera nokasaresns 3(pdeKTHBHOCTH
paboThl CHap$/10B, MO3BOJSIOUIETO TNPOH3BOAUTL TaKYIO OIEHKY. .

CpaBHeHHe CcpeiCTB HalpaB/JIeHHOTO OypeHHs OOBIYHO MPOH3BOLHTCS
TOJIbKO MO HHTEHCHBHOCTH HCKPHUBJIEHHSI, MOJYYEHHOTO TMOCJe MpPUMEHEHHSs
OTKJIOHUTEJISl, IPH 3TOM OLEHKA [0 BEJHYHHE H3MEHEHHs] 3eHUTHOTO M a3u-
MYyTa/JbHOTO yryla NMOPO3Hb He MOXKET CUHMTATbCA INPAaBMU/IbHOM, TaK KaK HH-
TEHCHBHOCTb a3WMYTaJbHOTO MCKDHBJIEHHSI 3aBHCHT OT 3€HMTHOTO yriaa
CKBaXKHHbI M NPH NPOYHX PaBHBIX YCJOBHAX MOXKeT ObITb pasdnuunoil. Kpo-
M€ TOro, HeoOXOAMMO YUHTBIBATH HANpaB/JeHHE W HHTEHCHBHOCTb €CTECTBEH-
HOro HckpupJeHus. MckyccTBeHHOe MCKpHBJIEHHE B HampaBJ/eHHH, MPOTHBO-
MOJIOXKHOM eCTECTBEHHOMY, KaK TPaBHJIO, 3HAYMTEJIbHO 3aTPYAHEHO H Jaer
XYJAIIHe pe3y/abTaThl 10 CPABHEHHIO CO CJyuyaeM COBNAJEHUsT HalpaBJIEHHN
OTKJIOHEHHSI H €CTeCTBEHHOI'0 HCKPHUBJIEHHUS.

JIs1 OLleHKH TEeXHMYECKOH BO3MOMKHOCTH OTKJIOHHUTE/s I1eJeco00pasHo
MO/b30BATHCSl NOHSITHEM O MPOCTPAHCTBEHHOM YIJle, KOTOPBIH CBsI3bIBAeT
A3UMYTaJIbHOE M 3€HUTHOE HCKPHBJIEHHE CKBaxKuHbL. [l onpeneseHus 3To-
ro yrja MOTyT ObITb NpHMEHEHb (GOpPMyJbl, npensoxenusie A. JIyGHHCKHM
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[2], A. E. KoaecunkossiMm [4] u Gouiee npocras dopmyna A. I'. Kaauuu-
Ha [3]
cosp=c0s0, -c0s0,-}sin®, -sin®,-cosAa , (1)

rjle @ — NOJIHbIH IPOCTPAHCTBEHHbIH YIrOJ HCKPHBJIEHHS;
©; H Oy COOTBETCTBEHHO HAUaJbHBIH H KOHEUHbIH 3€HHTHbIE YIVIbl CKBAaXKHHBbI
B HHTepBaJe paboThl OTKJIOHHTES,;

Ao — npupalleHie a3uMyTaabHOTO yrJa.

i BBIYMC/IEHHS] BENHUYHHBl yIryla [POCTPAHCTBEHHOTO MCKPHBJIEHHUS

MOXKHO  BOCIHOJIb30BAaTbCs W YNPOIIEHHOH (QOPMYJOH, TPeLI0XKEHHO
T g AJIEKcaHILpOBbIM [1]

= l/ ®, —@)Jf—[(a,——a) sm®‘2'®‘} @)

M HTeHCHBHOCTb NPOCTPAHCTBEHHOTO HCKPHBJIEHHS i, MOXKET 6bI’l‘b onpe-
Jlesena o gopmyiJie

i,\o::l—, (3)

raie [ —aJHHa WHTepBajJa HCKYCCTBEHHOrO WCKPHBJ/IEHHS, TpPHHHMaemas
PaBHO¥ JUIMHE CTBOJIA OT MeCTa HCKPHBJ/IEHHSI 10 IJyOHHBI, C KOTOpO# Gype-
HHe BeAeTCsI OOBIYHBIM CHApsiAoM ¢ OOBIUHOH TEeXHOJIOTHEH.

OTHM METOJOM MOXHO, OYEBH/HO, OLEHHTb KaK HHTEHCHBHOCTb NPOCT-
PAHCTBEHHOrO0 HCKYCCTBEHHOrO (iy, ), TaK H €CTECTBEHHOrO (iy.) HCKpHBJIE-
HHUS.

MHTEHCHBHOCTb MOJIHOTO NPOCTPAHCTBEHHOTO HCKPUBJEHHUS MOXKHO OIl-
pPelesIuTh MO BE/JIHYHHE 3aMEpOB 3€HHTHOrO yrja M a3uMyTa B HauaJje H
KOHIlE HHTepBa/Ja HCKPHUBJIEHHS, a HHTEHCHBHOCTb MPOCTPAHCTBEHHOrO ecre-
CTBEHHOrO MCKDHMBJ/IEHHS — 10 Bbille- M HHXKe/jexkallMM HHTepBa/jaM, HC-
noab3ys Gopmyas (2) u (3).

PesyabTHpylomas BeJHYHHA HHTEHCHBHOCTH NPOCTPAHCTBEHHOrO HCK-
puBJieHHst (i,), KaK CJGACTBHE BJHAHHA HCKYCCTBEHHOTO H eCTeCTBEHHOro
HCKPHBJIEHHS], MOXKeT ObITb OnmpefiesieHa ¢ HCMONb30BaHHEM MeTOJ0B BEKTOp-
HOH aareOpel W3 BbIpaXKeHUs

fo= gy + ine ~2Ugy Lo COSY (4)
rae y— yroa MexXJAy HanpaB/JeHHSIMH [eHCTBHUS €CTeCTBEHHOrO0 W HCKYyC-
CTBEHHOTO HMCKPHBJICHHS.

Tlpw =01, =lp— & Hpn-y—=1807 5= T isl; (5)

[Tpu nmpoMeXyTOUHBIX 3HAUYEHHUSIX y, PElIHB ypaBHeHHe (4), MOXKHO OIl-
PeNeNuTh i,,. 110 BeIHYHHE HHTEHCHBHOCTH HCKYCCTBEHHOTO IIPOCTPAHCT-
BEHHOTO HCKPHBJIEHHS MOXHO CYAMTb O TEXHHUECKHX BO3MOXKHOCTSAX
CPEJICTB HampaBJeHHOro OypeHus.

Kpome TexHHyecko# OLeHKH OTKJOHHWTe/Jel, HeoOXonuMa TaKkKe H HX
KOHOMHYecKasi ouneHka. Takas olmeHka BO3MOXHA MO BPeMeHH, HeoOXO/u-
MOMY AJist COOPKH M HACTPOHKH OTKJOHHTENsI MO IIOBEPXHOCTH, CNyCKa €ro
B CKBaXKHMHY, OPHEHTAllHH, pacCKpen/ieHHsl, ec1u 3TO HEeOOXOAHMO, a TaKxke
M0 M3MEHEHHIO NPOU3BOAUTENBHOCTH TpPyjAa NpH OypeHHH HCKYCCTBEHHO HC-
KPHBJIEHHOTO 1O CpaBHeHHI0 ¢ OoObluHbIM OypedneM. UTOOBI HCIOAL30BATH
TAKOH KpPUTEPHil B PAa3/IHUYHBIX YCJOBHSX, HEOOXOAHMO, OYEBHIHO, BBIYHC-
JITb OTHOCHTEJbHBbIE JOMOJIHUTE/NbHBIE 3aTpaThl BpeMeHu Af 1o gopmyJie

—=, (6)

rae f{, — QakTuuecKkie 3aTpaThl BpeMEHHM Ha NPOXOJAKY HHTepBa/ja MCKPHB-
JIEHHSI ¢ IPHMEHeHHEeM CPeJCTB HanpaBJeHHOro OypeHHs,
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t; — HEOOXOAMMbIe 3aTpaThl BPEMEHH Ha TIPOXOJAKY TOTO e HHTepBa-
Ja OOBIYHBIM CIIOCOOOM;
| — nvHa MHTEpPBaJ/Ja HCKPHUBJEHHUS.

3arpaTsl BpeMeHH Ha IMPOXOJAKY CKBAa*KMHbl B HHTEpPBA/e HCKPHUBJICHUS
OGBIYHBIM €ITOCOOOM MOTYT OBITH ONpPEAENeHbl, HCXOASl U3 CpefdHell NpPOH3BO-
AUTEIbHOCTH OYpeHHs 10 IMopojaM JaHHOHW KaTeropuu Ha TOH ke rayOuHe.
3a [uMHY WMHTEpBajJa HCKPHUBJEHHS NOJAKHA TNPHHUMATbCA MAJHHA CTBOJA
OT MecTa NMPHMEHEeHHs TeXHHUYECKOro CpeAcTBa HampaBJeHHOro OypeHHS M0
rayOHHBI, ¢ KOTOpOHl OypeHue NPOAOMKAETCS OOBLIYHBIM CHapsAOM C OObIU-
HOH TeXHOJIOTHEeH.

Kpome nomosHHTEIBHBIX 3aTpaT BPEMEHH, NMPU 3KOHOMHUYECKOH OIleHKe
OTK/JIOHHUTEJeH HEeOOXOJMMO yuecTb H HX CTOMMOCTb. Takas oleHKa BO3MOXK-
Ha MO CJeaylollleld cXxewme.

[Tyctb C — CTOMMOCTb OTKJIOHUTRJIS;

C, — CTOMMOCTb PEMOHTOB, OCMOTPOB, TPODHIAKTHKH;

N — KOJHMYECTBO UHUKJIOB MCKPHUBJEHHS, IMOCJHE UYero OTK/JIOHHTeNb MOJ-
J@XHT CIHCAHHIO.

TOF}I& YAe/ibHbIe KalluTaJ/JbHble BJOXKEHHSA Ha OAHO OTKJ/JIOHEHHE COCTa-
BAT

e (7)
n

Mg oTKJIOHHTE el BeMYHHA 71, KaK MPaBuUJO0, HeBeIHKa, a AJs CTallu-
OHapHbIX KJAHHBEB, B 4aCTHOCTH, n=1u ¢c=C.

OueBHnaHO, yTo uyem GoJjbiue ¢, TeM MeHee 3(PPEKTHBHO TO WM HHOE
TeXHHYECKoe CpeACTBO HamnpasjeHHoro Oypenus. IlonHblii mokaszatenb 3d-
(GeKTHBHOCTH NpPHUMEHEHHsl OTKJIOHHTENsi C yYyeTOM €ro TEeXHHUYeCKOH BO3-
MOXHOCTH M 3KOHOMHMYECKOH XapaKTePHCTHKH oOnpeaenaserca no dopmyJe

b (8)

kz’i:_
f

B xauecrtBe npumepa MOXKHO INPHUBECTH CpPaBHUTEJNbHbIE HCIBITAHUSA
00beMHBIX KJIHMHbeB, npoBoauMbie HaMu B 1969 rony B llanwimckoit u Pyn-
Ho-Anraiickoit [P 3CI'Y. McxonHbIMH NaHHBIMH JJsi aHaJu3a TOCTYKH-
JM JlaHHble XPOHOMeTpaxKel, OypOBHIX KYPHAJIOB, HHKJIHHOMETPUH H (ak-
THYECKHE Te0JIOTHUECKHE paspesnl N0 CKBaKHHaM. Pe3ynbTaTsl CpaBHUTE/Nb-
HBIX HCNBITAHHH CbeMHBIX KJIHHbeB KOHCTPyKuuu CO-57/36-3 I'. A. Bouako-
Ba u A. 1. KoBaseBckoro npusesiensl B Ta6a. 1. [lepBble 1Ba CheMHBIX KJIH-

Ta6anunma 1
PesyubTaTbr CPABHHUTEJbHBIX UCTIBITAHHH CbEMHBIX KJIMHbEB
et S\ lini oo LIRS P ehae s
H
L8l HCKYCCTBEHHOTO HC- "CKp";”eH””' paTHl Bpe- | HOCTH OT-
KpHUBJIEHUS, 2pad|i MEeHH, %ac KJIOHHTEJ st
CO=BT[36:8 LT =i 04 47 24 79
CbeMHBIH KAMH KOHCTPYK-
nun I'. A. BoakoBa . . . . 0,31 41 14 455
CbeMHBIl KIHH KOHCTpYK-
uun A. WM. Kosanesckoro . 0,34 41 29 16,8

Ha NPHMEHAJNHCb AJsA HCKYCCTBEHHOTO HCKDPHBJIEHHS IPOTHB €CTECTBEHHOTO,
a /19 TOCJEAHero B3SIThl 4 caydasg HCKPHBJEHHA B CTOPOHY €CTECTBEHHOTO.
CtouMocTb BCeX KJIHHbEB HpH6JIH3HTeJIbHO OJHHAKOBa, IO3TOMY YyIEJAbHBIE
KanHTa/lbHble BJIOXKE€HHsSI B CPABHHUTEJIbHOM aHaJ/JH3€ He YYHTBIBAIOTCA.
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CpaBHHTE/IBHO BBICOKHE JOMONHHUTEIbHBIE 3aTPaThi BPEMEHH /ISl KJ/U-
Ha CO-57/36-3 MOKHO OODBACHHTH TEM, UTO B SKCIEAHIHH OTCYTCTBYIOT a/-
Ma3Hble PaCUIHPHUTETH CKBaxHHB ¢ d=36 MM 10 d=59 mm, mostomy pac-
IIMpEHHe TMPOU3BOAUNOCH BaX/bl, CHauatda a0 d=46 mm, a 3ateM 0 d=
59 mm OO6LIYHBIMH KOPOHKAMHU; BBICOKHE JONOJHUTE/bHbIE 3aTPAThl BPEMEHH
AJis KaAuHa KoHCTpyKuuu A. M. KoBa/seBCKoro 0OBSICHSIIOTCS yKa3aHHBIMII
Bblllle KOHCTPYKTHBHBIMH HEIOCTATKAMH.

CpaBHeHHe NOKa3bIBaeT, UYTO IIPU CYILECTBYIOLIHX YCJOBHSAX MpHMEHe-
HHE CbeMHOro KjauHa KOHCTpykuuu [. A. BoskoBa ¢ TeXHHKO-3KOHOMHYEC-
KOH TOYKM 3peHHusi Haubosee uesnecoobpaszno. OnHako HeEOOXOAMMO OTMe-
THTb, 4TO npu npumeHennu kJauHa CO-57/36-3 MHTEHCHBHOCTb HCKYCCTBEH-
HOTO NPOCTPAHCTBEHHOTO HCKPUBJEHHUsI HaubGosbliasi ¥ NMpHMeHeHHe CHelH-
aJbHBIX pacHupuTenel, 6e3yCJOBHO, MO3BOJNHT HCKPHUBJAATb CKBAaXKHHBI C
MaKCHMaJbHBIM 3(hPeKToM.

WcnbiTanusi mokasanau, KpomMe TOrO, 4TO IPHMEHEHHE CBEMHBIX OTKJO-
HUTE/IEH PAlHOHA/JIbHO TOJBKO B ONpeNeNeHHbIX YCJAOBHAX: JUOO MpHU Masaoi
VMHTEHCHBHOCTH €CTEeCTBEHHOI'O MCKPHBJEHHs, JHOO TNpPH COBNAJEHHH Ha-
lipaB/JeHHs TOCJE/HEr0 ¢ HalpaBJeHHEeM HCKYCCTBEHHOTO HCKPHBJIEHHS.

[Ipn Hecob/0€HHM 3TOTO YCJIOBHS K€/IaeMOro pe3yJbTaTa MOXKHO J10-

CTHYb TOJBKO IpH OO0JbLIMX 3aTpaTax CPeACTB W BpeMeHH Ju6O nmpumMeHe-
HHEM OTKJIOHUTEJeH HeNpepbIBHOI'O NeHCTBHUSA.
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