HN3BECTHUYI

TOMCKOI'O OPJEHA OKTSBPbCKOW PEBOJIIOLIMM W OPIEHA TPYJIOBOTO
KPACHOI'O 3HAMEHH ITOJTUMTEXHHMYECKOI'O HMHCTHUTYTA um. C. M. KUPOBA

Tom 213 ‘ 1972

PACYET 39$PEKTUBHOCTH BETATPOHHBIX NE®EKTOCKOINOB
NMPH KOHTPOJIE U3AEJHHN W3 PA3JHUYHDBIX MATEPHAJIOB

B. A. BEP/IOHOCOB, B. A. BOPOBBEB, B. U. TOPBYHOB, A. B. [TIOKPOBCKH/

Papnomerpuueckuii Meroj pajHAaLHOHHOH Ae(hEeKTOCKONHH C HCIOJb-
30BaHHEM B KaueCTBe NETEKTOPOB H3/JAYYEHHA CUHHPH/JISLHOHHBIX CYETUUKOB
NOJMyYnJl pacnpocTpancHue, raaBHBIM o0pa3oM, Ogarofaps BO3MOMKHOCTH
aBTOMATH3AIlUK H YCKOPEeHHs1 Ipoliecca KOHTpoJisi. B 3ToM ero OCHOBHoe
NpeHMMYUIECTBO 10 CpaBHEHHIO ¢ paguorpaduueckum MeroigoM. HemoctaTtkon
PaiHOMETPHUYECKHX CHCTEM fIBJIAETCS MNPHMEHeHHWe CJOXHOH amnmapartypsl
ynpaBJeHHsT H aBTOMATHKH, YTO BENET K YMEHbUIEHHIO HAA€AKHOCTH YCTAHOB-
KH # B psille C/1y4aeB K YBEJHMUYCHHIO CTOUMOCTH KOHTpoJs. Kpome Toro, npu
paboTe ¢ paaHO3JeKTPOHHON anmnapatypoil TpeOyeTcsi Gosiee BLICOKAS KBaJH-
¢bukanys 06c1yKUBAIONIEro NePCOHANa, UTO TAKXKe HEOOXOJUMO YUYMTBIBATDL
npyu onpejeseHnn 3pPEeKTUBHOCTH METOAA KOHTPOJIst. D) PeKTHBHOCTL METOAA
OTIPEJE/IRCTC YYBCTBUTEIBHOCTBIO, MPOU3BOAUTENbHOCTHIO W 3aTpaTaMH Ha
KOHTPOJIb BCETr0 U3ACMS MM €IAMHHILBl €ro IJomanyu (AJHHBL).

Ilpn BbIGOpe MeTONA perucTpaumH B paJHalMOHHON HeheKTOCKOMHH
B TeX Clyuyasx, KOrflla 3TOT BHIOOp He OnpelessieTCss OJHO3HAYHO UyBCTBH-
TeJIbHOCTELIO, HIH OCOOBIMH  YCJOBHAMH, CBSI3aHHBIMH CO CHEUH(HKOH 1po-
HM3BOJCTBA, CJAEAyET pacCMaTPHBATL, KPOME UYBCTBHTEJIbHOCTH, TaKue TOKa-
3aTeJIH, KaK IPOH3BOJAHTENBHOCTD H 3aTPAThl Ha KOHTPOJb. BosamoxkHo, uto
B pAde CJaydaeB IPH COU3MEPHMOH UYBCTBHTENBLHOCTH 6oOJsiee BBIFOAHBIM
C TOYKH 3pEHHS] NPOH3BOAHTENBHOCTH H CTOUMOCTH OKaXKeTCs IPHMEHeHHe
paaHorpapHueckoro MeTojad.

B nacrosuieii paboTe Ha OCHOBAHHH TPexX BbIleHA3BAHHDLIX KpPHUTEpHeB
UYBCTBUT@ALHOCTH, NPOH3BOJAHTENbHOCTH W 3aTpat paccMaTpupaercst 3d-
(EKTHBHOCTb NPHUMEHEHUs PaAUOMETPHUECKHX CHCTeM GeTaTpoHHOH nedek-
TOCKONHH na 0ase CUHHTUAANHOHHOro nerekropa. CleayeT OTMETHTb, uTO
noxasareJau, npHMeEHsieMble HAMH IJd OLEHKU 3GGEKTHBHOCTH, SBASIOTCH
ofwuMH Mst MOOLIX PaJHOMETPHUECKHMX CHCTEM pajiHalHOHHOMN aedexto-
CKOIINH.

Bonpoch 3¢dexTusrocTn NpuMeHeHus 6GeTaTpoOHHOI paauorpaduu mas
KOHTPOJISI H3Je/HH M3 CTAdH paccMOTpeHn B paborax [2, 4, 5, 8]. Pacuer
3¢ ¢extuBHOCTH B paboTe [2] mNpoBedeH Ha MaKCHMadbHYIO NPOM3BOIHN-
TeJIbHOCTh METO1a, KOTOpas HaXOAHMTCA IJsA 3aJaHHOH SHeprum GeTaTpoHa
H TOJIIMHBI MOMJIOTHTEIs. AHanOTHUNble NMOKa3aTean, T. . UyBCTBHTEJb-
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HOCTb, ITPOH3BOXHTENBHOCTD, 3aTPATHl Ha KOHTPOJDb B3ATH 3a OCHOBY H IJs
OUEHKH 3((HEKTHBHOCTH PaJIHOMETPHYECKOrO METOJa DEerHcTpallyH.

B cBsisu ¢ numamukolfl mpouecca KOHTPOJS AAS PafiHOMETPHUECKHX
CHCTeM  (H3Je/He WJM UCTOYHHKH C AETEKTOPOM HEeNpEpHLIBHO IepeMelna-
I0TCS) CYLIECTBYeT B $IBHOM BHJE 3aBHCHMOCTb UYBCTBUTENLHOCTH OT CKO-
poctn kOHTpOJst. C yBeIHUEHHEM CKOPOCTH KOHTPOJSA YMEHbIIAETCS YHCIO
KBAHTOB, HeCyllMX HHpoOpMauuio o HedeKTe, BCIEACTBHE UEFO UYBCTBH-
TebHOCTb Nafaer. [lo3ToMy oleHKa NMPOH3BOAUTENIBHOCTH METORA, COMVIACHO
Meroauke [2] mo gopmyse

S
=— (1)
np
rae W — npousBoguTesbHOCTD KOHTPOJIS,

S — NpPOKOHTPOJIMPOBAHHAS IJIOINA/b,

T ,, — 10JIHOE BpEMs NPOCBEUHBAHHUS,

Tpebyer yTouHenus napamerpa T ., u HHOro moaxona, Hexemu B [2].

Ilpu oueHke NpPOM3BOOHTENBHOCTU PaJAMOMETPHYECKOrO MeTOoJa NOJHOe
BpeMsi IPOCBEUHBAHH{ CJaraercs M3 COOCTBEHHOTO BPEMEHH Ha KOHT-
posb f, U BCIOMOTATENIbHOrO BPEMEHH fny , KOTOPOE, B CBOIO OUepelb,
BKJIOUAaeT BpPeMs Ha [OATrOTOBKY M INPOrpPeB anmapaTypsl f;, BpeMs Ha
YCTAHOBKY M CbeM wuslenus l, BpeMs Ha O6aJaHCHDOBKY H YCTAHOBKY
YYBCTBUTEJbHOCTH KaHAJOB [, Bpewms f,, f3 He 3aBUCHT OT THIIA KOHTPO-
JHPYEMOTO H3AC/Hs, a BpeMs fo JJd H3AeNusa OJH3KOTO KJaacca MOXKHO
MOJIOXKHUTL OJHHAKOBLIM. B 3TOM ciaydae NPOU3BOAKTENBHOCTL KOHTPOJS,
omnpeneseHHass no ¢opmysae (1), saBaserca QyHKUMeHd OTHON IepeMeHHOI
(BpEMEHH KOHTPOJIA).

PaccmoTpum BapuaHT, KOrja UYBCTBHTENbHOCTL KOHTPOAS 3ajaHa,
YTO B OOJBUIHHCTBE CJAYYaeB COOTBETCTBYET NMPAKTHUECKHM 3ajauyaM, a Bea-
YHHA CTAaTHYeCKOH UyBCTBHTEJBHOCTH, T. €. YYBCTBHTEIbHOCTH, OIpexe-
JIEHHOH IpPU CKOPOCTH KOHTpPOJs, OJH3KOH K HYJI0, Jyylle 3aTaHHOM,
JJsi COMHTH/UIIGHOHHOIO MeTOAa PEerHCTPAallHH 3TO COOTBETCTBYET peatib-
HBIM YyCJIOBHSIM Jedekrockonuu. lcmosnb3ys B 3TOM cayuae 3aBHCHUMOCTDL
YYBCTBHTEJNBHOCTH OT CKOPOCTH KOHTDOJS, MOXHO BBIPA3UTb BpeMS KCHT-
ponst eIHHUNOBL! JIAHBI, IOJaras INpH 3TOM UYYBCTBHTE/JIBHOCTDH NOCTOAHHON
M paBHOM 3ajJaHHON BeJHUUHE,

Torna mNpPOH3BOAHTENBHOCTb KOHTPOJS, pacCuHTaHHas 1o (Gopmy-
Je (1), BxJaoOUaAKIIas MNOJYyUEHHOE YKa3aHHBIM HNYTeM BpeMsi KOHTpOJA,
Oyner MakCHMajAbHOW OJs BbLIOpAHHOro MaTtepuasna, TOJUIKAHB H31EHH,
SHEPrU¥ U HHTEHCHBHOCTH HCTOUHHKA. JlasbHellllee TOBBIlIEHHE MNPOU3BO-
JUTEJbHOCTH MOXeT OBITh JOCTUTHYTO YBJIHYEHHEM UNCIA [eTeKTOPOB HJH,
HHBIMH  CJIOBaMH, YBGJAHYEHHEM 30HBI KOHTPOJS 3a ONMH XOA H3JENHsi
Opy HEH3MEHHOH UaCTOTe IOCBLIIOK HMIYJIbCOB H3JYUEHHs M HX HHTEHCHUB-
Hocru. ITo mMmeoMMCS JHTEPATYPHBIM NAHHBIM, IHHPHHA 30HBI KOHTPOJISI
st 6eTaTPOHHBEIX Je(PEKTOCKONOB cO cyeTynkamu cocrasadger 10—I11 cx,
a YHCJO KAHAaJOB COOTBETCTBeHHO paBHOo 5—6 [3, 7]. IlosToMy MBI B Aajb-
Hefiiem OyneM pacCMaTpHBaTh CHCTEMY H3 5 KaHAJOB CUHHTHIJISALHOH-
HHIX CUETUUKOB ¢ IHHpUHOI 30HH [=10 cu.

Aranuz >PGEKTHBHOCTH PafAUCMETPHYECKHX CHCTEM OeTaTPOHHOH Je-
¢dexrockonuu OblI NpOBefeH HA TpPeX PAacCnpoOCTPaHEHHBIX B IIPOMBIILIICH-
HOCTH Marepuanax (CTajd, aJIOMHHHH, CBHHIE) /s OETaTPOHOB ¢ MaKCH-
MaJbHON 3Hepruefl uaaydenusa 15, 25, 30 M3p. PacueTbl BbIMOJHEHBl JJ5
uyscrsureasnoctu 1,0 u 2,0%. Taxne momyckum nO YYBCTBHTENTHHOCTH COOT-
BETCTBYIOT HPOMBILIIEHHBIM TpPe€OBAHHUAM Ha KOHTPOJb.

UyBCTBHTEILHOCTL CUMHTHINIAIMOHHOTO METOLA  perucrpaund Gerart-
pouHoit  1e(MEKTOCKONHHK 3KCINEPHMEHTAJNbHO HCCAe0oBaHa nadg  CTajau
B paborax [1, 6, 7]. Tam Xe faHO aHAJNTHYCCKOE BLIpaXKeHHE A
pacuera YyBCTBHTEJABLHOCTH C YYETOM HHHAMHYECKOTO peXHMa KOHTPOJs:
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by S 21/2
Y/ (83 4 83)"2y , (2)
l.L

rae 6k — abcosmoTHast YyBCTBUTEJNBHOCTb IO TOJIIHHE;

§; — annaparypHasi TOTPelIHOCTb;

02 — cTatucruueckasi NOTPEIIHOCTD;

P — KO3(P(QHUIUEHT HANEKHOCTH;

p— 3P dexTHBHBIA KO3 duinedT ocaabaeHus.

Taknum 06pa3oM, 3Has SHEPTUI0O U HHTEHCUBHOCTb HM3JYYEHHS HCTOY-
HHKa, TapaMeTpbl JeTeKTopa W CXEMbl pPETrUCTpaiHH, MOXHO NPOBECTH
pacueT UyBCTBUTENbHOCTH IJs Pa3JHYHBIX YCJIOBHH.

Ha puc. 1 a, 6, B NpUBOASATCSY pacyeTHble JaHHble IO CTATHUECKOH
YYBCTBUTENbHOCTH JJsi Tpex MarepHanoB. Jlis cTaju M allOMHHHA 3TH
pe3ysabTaThl IOJYYeHbl ¥ 3KCIIeDUMEHTaJbHBIM NyTeM W OTJHYaloTCs OT
pacueTHbIX B cpenHeM Ha 15—20%.

Ha toM ke pucyHKe npejcraBjieHa 3aBUCHMOCTb YYBCTBHTEJbHOCTH OT
CKOPOCTH KOHTPOJIsI, TIOJIyUeHHasT 3KCIIePUMEHTAaJIbHO.

Jlas oTbICKaHHS BpeMeHM KOHTpoasi ¢, no ¢opmynae (1) na rpadu-
kax puc. 1 r, 1, e na yposHe 1,0 u 2,0% mnpoBoasiTCsi ABe NnapaJJenbHble
JauHuy. TOUKH NepeceueHHs: 3THX JUHHA CO CKOPOCTHOIl 3aBUCHMOCTBIO AAIOT
MaKCHMaJbHYIO CKOPOCTb KOHTpoJs. Mcxoass u3 TNOJy4YeHHOH  CKOPOCTH,
[IPOCTBIM D2pecueroM HaXOAMTC Hajee COOCTBEHHOE BPEMs KOHTPOJAs OJ-
poro moronHoro Merpa. Ilpu mupune 3onbl koHtpoas 0,1 moayueHHOMY
BPEMEHH COOTBETCTBYeT IPOKOHTpoJMpoBaHHas miomaib 0,1 m2

M3 onbiTa 3aBOACKON 3KCIIyaTauuu OeTaTpPOHHOro JaedexkTtockoma co
CUMHTHJVISALIHOHHBIMH CUeTUHKaMu {1~ 15 mun; to B cpeiHeM =~ 12—15 mun;
ty~ 15 mun. YunTeiBasg, UTO NPOTPeB anmapaTypbl NPOBOAHTCH Tapad-
JeJIbHO ¢ YCTAHOBKOH  W3/enHsi, BCOOMOTraTeJbHOE BpeMsi Ha KOHTPOJD
toen =30 mun. Takum o6pasoM, TmoOJHOE BpeMsi  NPOCBeYHBAHUS

Thp = (tc + 30) mun.

Ha puc. 2 a, 6, B NpuUBOHATCS pacCUUTAaHHblE B COOTBETCTBHH C (HOP-
myqao#n (1) u nauHbiMu puc. 1 r, I, € 3aBUCHMOCTH IPOH3BOAHUTEJIbLHOCTH
KOHTPOJIS OT TOJIIHHB MeTaJjja. ['paduku (QyHKUHI NPOU3BOAHTE]bHOCTH
KOHTPOJISI OT TOJILHHBI NPOCBEUHBAEMOr0 MaTepHajsa HMelT MaKCHMyM
N5 BCeX sHepruii usaydenus. I[lomoOuwli xom 3asucumocreit W. =f(h)
o0bsiCHsIeTC TE€M, UTO YYBCTBHUTENbHOCTb, KOTOpasi NpHHSITA B pacyere
NOCTOSIHHON, KakK (YHKUMs TOJILUMHBI HMeeT MUHMMYM. Touka meperu6ba
Ha rpagukax COOTBETCTBYeT MAaKCHMAaJbHOH IJ5 JaHHOH 3HEpPrHH H3Jayue-
HUsl M MaTepHasna CTaTHUECKOH UYBCTBHTeJbHOCTH. Ilpu omnpenesneHHOil
MaKCHMaJIbHO{ 3HEPrHH TOPMO3HOrO H3Jy4eHHsl [Jis BCeX MeTaJsJOB HMe-
ercsi o06JacTb TOJILIMH, TrJe NPOU3BOAUTENbHOCTb PAAUOMETPHUECKOrO Me-
TOZAA KOHTPOJsS MEHsSIeTCsl He3HAYHTeJbHO. YBeJHYeHHe MaKCHMaJbHON
SHEPruu NPHBOAUT, KpoMe oOLIero BO3PacTaHHs MPOH3BOAHTEIbHOCTH, K
JONOJIHHTEJbHOMY YBEJHUEHHIO 3TOTO JAHaNa3oHa TOJILHH. AHaJ0rHuHOe
BJHMSIHHE Ha 3aBHCHMOCTb NPOU3BOJUTENBHOCTH OT TOJUIHHEBI INPOCBEUHBA-
€MOro MaTepHasa OKa3blBaeT W CHHXKEHHe YCTAHOBJEHHOTO YPOBHSI YYBCT-
BHTEJIbHOCTH.

Ha ocHoBe nosyuyeHHBIX paHee AAHHBIX IO 3aBHCHUMOCTH IIPOH3BOAM-
TEJbHOCTH pajguorpaduu OoT TOAUIMHB (A aJIOMHHHS W CTaJH) TNpoBeney
CPaBHHUTCALHBIN aHa W3 HPCU3BOAUTENBHOCTH pajaHOTPa(UUEcKoro H pa-
JHOMETPHUECKOTO METOAOB KOHTpOJSl. Pe3yabTaThl Takoro CcpaBHeHMst
npeacTaBJdeHbl HA PpUC. 2T, 1, TAe TO0 oOcu abCUHCC OTJOXKeHa TOJIIHHA
COOTBETCTBYIOILETO MaTepHaJsa, a N0 OCH OpAHMHAT OTHOLIeHHe NPOU3BOAM-
TeAbHOCTEH [/ paauorpaduu ©W  paAHOMETPUUYECKOH MATHKAHAJbHOI
cucreMbl nedexrockona. Kak BUAHO u3 puc. 2 r, 1, BO3pacTaHHe OTHoLIe-
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1) 3aBHCHMOCTb OTHOLIEHHS TNpPOH3BOJIHTENbHOCTE

CUHHTHAJSIMOHHOTO H paaHorpaduyeckoro Meroia

KOHTPOJISI OT TOJUIMHBL CTaJbHBIX H37enuit Agas Oe-
tatpoHos 15, 25 u 30 Mss



TOPMO3HOrO H3Jy4YeHHs ¢ MeHbIIeH MakKCHMaJbHOH sHepruedl. Ha masbix
TOJIIHHAX TIPOU3BOJAHTENbHOCTb pafaHorpaduy CTAHOBHUTCS IIOYTH COMU3ME-
pHMOW ¢ NMpPOH3BOAMTEJNBHOCTBIO PAaAHOMETPHYECKOTO MeTOfa pPErHcTpailuH,
a ans GerarpoHa 15 M3B-— naxe BHIIE. DTO MOXKHO OODACHUTD NpUMeEHe-
HueM OosbliHX ToJied 06sydyeHHss B pagdorpaduu, MaJabiM 3HAYeHHeM
BPEMEHH 3KCHO3HIHH TI0 CPABHEHHIO CO BCIIOMOTATEIbHBIM BpeMeHeM, a
TaKKe HEeJOHMCNOJb30BAHMEM NyuKa H3Jy4eHHS IpPH PaJHOMETPHIECKOM
METOAC KOHTPOJIS.

Hapsiny ¢ npouM3BOAMTENbHOCTbIO KOHTPOJA IpH aHajin3e 3pQPeKTHs-
HOCTH HeOOXOAUMO HCC/IEAOBATH TakKaKe CTOMMOCTh KOHTpousis. Hamu mnpo-
BEIEH pacuer CTOMMOCTH KOHTPo.asi 1 m? ans pamgsorpaduu M paaHoMer-
puueckoro Merona perucrpauud. CrouMocrs paauorpadHu onpemenssach
no Mmeroauke [4] ¢ yueToM TOro, uTo BpeMs IpOCBEYHBAHHA T, , KO3(-
(puunentol €1, ¢ ObM mepecuntaHel Ha 1 . Pesyaprartel 3aTpaT Ha
NpOCBEUHBAHUE U3[ENHA H3 CTalH M aJIOMHMHHS [JJs1 PajHOrpadHuecKoro
MeToJla npuBeleHbl Ha puc. 3 a, 6. Hdaa 6eratponos 25 u 30 Mss crou-
MOCTb paAHOrpaUueckKoro KOHTPOJISI Ha MaJblX TOJIMHAX H3MEHAeTCs
HE3HAUHTEJNbHO ¢ POCTOM TOJUIHHBL, a 3aTE€M pPe3KO BO3PaCTaeT, YTO CBf3a-
HO CO SHAUHTEJbHBIM YBEIHUEHHEM BPEMEHH 3KCHO3HIHH.

Pacuer satpar Ha npocBeunsanne 1 M? KOHTPOJHPYEMOrOo H3AEAHS
NIpH paaHOMETPHUECKOM METOJe pPEerucTpalud INPOBOAHACS IO cJaedyiolle-
My BBIPaKeHHIO:

c,A c,A
CC: —_l__l__i_ - 2+3n+9>'Tn7 3
(1oox1 100, ’ ©)
rae C. -—croumocTh Koutpoast | u? usfemausi, pyb; ¢; H € — OTNYCKHAA

lleHa COOTBETCTBEHHO HAedexTockona u 6eraTpoHa, pyd; Ay m Ay — HOpMbI
aMOPTH3aUHH 10 AePEKTOCKONMy H OeTatpoHy, 1%; K| U Ky — UHCJAO 4YacoB
paGoTbl B roay aedexrockona H 6eraTpoHa; 3, — cpeaHas 3apaboTHas mJaa-
Ta oneparopos Ha 1 uac, pyb; T,, — Bpems npocBeuuBaHus | m? paccMar-
pUBaeMOro H3Jenaus.

Besuuuner kospdunuentos 3, , Ay 1 3 B3arhl u3 [4], ko3 duumenty
Ay, Ay, Ky, Ko, €1, Co 1 moTpeGisieMas 6eTaTPOHHBIM Ae(eKTOCKONOM MOLIL-
HOCTL ONpeieseHbl U3 COOTBETCTBYIOIIeH TeXHHUecKoH moxyMmentauud HUI
3JeKTPOHHOH  HHTPOCKONMHWH H COCTABJSIOT: K =— Ke = 3000 wuac;
¢y = 10000 py6; co = 55000,80000 u 100000 py6 mas GeTaTpPOHOB ¢ MaK-
CHMaJILHBIMH 3IHEPrHSMH COOTBeTcTBeHHO 15, 25 u 30 Mss. Ilorpebas-
emast  MOWHOCTL OeraTpoHHBIX JdedeKToCKomoB  cocrasasier 10, 20
u 45 ker. Bpems npocseuusanust T,, ONpeREIAJIOCH IO BblIENpPHBEIEH-
HOH METOIHUKE.

PesynbraTsl pacuera CTOMMOCTH KOHTpOJas | mM2 Oas MakKCHMAaJbHBIX
2HEepruit TopMo3noro usaydenus 15,25 u 30 MsB npuseseHs! Ha puc. 3 B, r, 1.

3aBHCHMOCTb ~ CTOMMOCTH KOHTPOJsI OT TOJIIHHL HPOCBEYHBAEMOTO
Marepnajsa HMeeT MHHHMYM, IIDOHCXOXKJEHHE KOTOPOrO OIpeReasercs
MaKCHMYyMOM B 3aBHCHUMOCTH IIPOH3BOJUTENBHOCTH OT TOJILHMHBI H3IEIHS.

HAnanasoupl TOJMIHH H3JA€IHH U3 aJIOMHHHS, CTaJ M, CBUHIA, B KOTO-
PLIX CTOHMOCTb KOHTpPOJIg H3Mengercsa He Oosee uem nHa 10% (taba. 2),
NpakTHUYECKH He OTJMUYAIOTCS OT IMPeleaoB Mo TOJILHHAM, IPHBOIHMbIM
B Tabs. 1 asag NMPOUSBOAMTENBHOCTH KOHTpPoasi. Kpome Toro, yseanuenue
MaKCHMaJIbHOH SHEpPrUH H3JyYeHHss U CHHMXKEHHe YCTAHOBJEHHOrO YpOBHA
UYBCTBHTE/ILHOCTH PACIIHPSET 3TH AUAala3oHbl NPH yYMEHbIIEHHH abCOJIOT-
HOM BEJHYHHBI CTOMMOCTH KOHTpoJas. TakuMm o6pasomM, mnpu BbibOpe
3HEPrHY H3JYUEHHST U3 YCJAOBHS HEH3MEHHOH IIPOU3BOJAHTENLHOCTH HJIH
CTOMMOCTH KOHTPOJIS B KaKOM-Au0O HHTepBaje TOJNMIMH ¢ TOYHOCThIO 10
OTIpE/leJIEHHOH BEJHUYHHLI MOXHO HCXOJAHMTb KAaK H3 3aBUCHMOCTH IPOH3BO-
JNTeJbHOCTH, TaK M H3 3aBHCHMMOCTH CTOHMOCTH OT TOJIIMHBEI NPOCBEYHBA-
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6) 3aBHCHMOCTbL 3aTpaT Ha NpOCBeuHBaHHe 1 M2 CTaMb-
HBIX H3je/Hil MPH paguOrpadHyeckoM MeTofe KOHTPOJIS
Ans GetaTpoHos 15, 25 u 30 Mas
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A) 3aBuCHMOCTb 3aTpaT Ha npocBeuwBaHuHe 1 2 uzse-
JAMil H3 CBHHIA [PH CUHHTHIJISIMOHHOM METOAe KOHTPOJS
nas GeratpoHoB 15, 25 n 30 Mas
Ta6nuuya l

B MM JJSi PA3JHYHbIX MATEPHAJOB, B KOTOPBIX NPOU3BOLUTENLHOCTH
yem Ha 109%

MaKcHMab- YyscrBuTeabHocTh 1,0% YyscrButeapnocth 2,0 9%
Hasi HEp-
FHst TOPMO3-
HOFO M3y~ Matepuan TOJILUHDI, MM TOJIHHDL, MM
y2HUd,
Mss Hayalb- | KoHeuy- | Auana- | layaab- | KOHe4- | jaunana-
Hasg Hast 30H Hast Hast 301t
15 anIOMHHUHA — — —_ 310 670 360
25 400 670 270 210 830 620
30 330 930 600 150 1140 990
15 cTanb — — — 95 185 90
25 125 175 50 80 235 155
30 95 245 150 60 305 245
15 CBHHeI — — — 40 65 25
25 45 70 25 30 95 65
30 30 95 65 20 120 100

OTHolIeHUs1 CTOUMOCTEH INpH

KOHTpOJIE,

Ha puc. 4 a, ©.

14

paJiHOMeTPHUECKOM H PaAHorpaHueckoM
paccuuTaHHble JJs 9KBUBAJEHTHBIX  YCJOBHH, TpHBEEHLI



Kak BHIHO u3 JaHHBIX 3aBHCHMOCTEH, CHHXKEHHe CTOMMOCTH paaHo-
METPHH TI0 CPAaBHEHHIO C pajuorpacdueil ¢ pocToOM TOJINUHB TNPOCBEYHBAE-
MOro H3JAeJHs 0COOEHHO 3aMeTHO NPH MaKCHMaJbHOH 3HEepPrHu TOPMO3HOTO
usayuenuss 15 M3B, XOT HMEHHO IJs 3TOH 3HEPrHH HMeeTcs JAUManason
TOJILHH, IPH KOTOPHIX MePEexoi K palHOoMeTpHYeCKOMY METOHy perucrpauuii
(pakTHuecKH He 3P PEeKTHBEH.

Tabanua 2

Jlnana3oHsl TONMHH B MM AJA PAa3NHYHBIX MATEPHAJOB, B KOTOPbHIX CTOHMOCTD
pajgHOMETPHYECKOr0 MeTOJa KOHTPOJSl H3MeHseTcs He Gosee, yem Ha 109

MaKcHMATh- YyecrBuTeasHocts 1,0 % YysctBHTeabHOCTD 2,0 %
Hasg sHep-
rus TOp- ‘
MO3HOFO Matepuan TOMHMHDI, MM ToAmMHbI, MM
M3y UeHus,
M3B Havalb- | KOHEY- | Auana- | Haiaib- KOHeY- | auana-
Hag Has 30H nad Has 30H
15 ANIOMUHKI — — — 323 660 340
25 400 670 270 220 830 610
30 340 900 560 160 110) 940
15 CTallb — — — 95 180 85
25 125 170 45 80 220 140
30 100 240 140 60 290 230
15 CBHHEL — — — 40 68 28
25 45 70 25 26 90 64
30 30 80 50 15 120 105

CpaBHuBasi 3aBUCHMOCTH aOCOJIOTHBIX BEJHUYHH CTOMMOCTH KOHTPOJs
OT TOJILIMHBI TPOCBEUHBAEMBIX MaTepuasoB ‘puc. 3 a, 6, B, I, I H OTHO-
LIEHHsT CTOMMOCTeH AJg paauMOMeTpHH U pajxuorpaduum  puc. 4 a, 6,
BHANM TIOATBEpXK/JEHHE CYIIeCTBYIOUIHX B HaCToOslllee BpPeMs TeHAEHIIHI
K nepexony B JA€(DEKTOCKONMH Ha PHAOMETpPHYECKHE MeTOJAbl PEerHCTpaliHil
H BBIFOJHOCTb HCHOJb30BaHW O€TAaTPOHOB C MAKCHMAJbHBIMU IHEPrHS-
M uaayuenus: 25 u 30 M3B, HeCMOTPSl Ha WX CPABHUTEIbHO BHICOKYIO CTOH-
MOCTb. DTH OETATPOHLl JAAIOT He TOJBKO GOJbINYID MPOH3BOAUTENbHOCTD
KOHTPOJI U MEHbIIYIO CTOUMOCTL, HO H O0ECNeUUBAIT COXPAHEHHEe IOCTOSH-

HOU IIPOU3BOAUTENDbHOCTH U CTOMMOCTH KOHTPOJIA B B6onee HIMDOKHUX AHalld-
30Hax TOJILIHH.

BoiBonn!

1. M3 ananusa. MONYYEHHLIX Pe3YJbTATOB CJELYET, UTO TPH PagHOAET-
pHUECKOM MeTOAe PerucTpalnyu Tak XKe, KaKk 4 NpHU paauorpaduueckom,
A7 Pas3iMUHBIX OETAaTPOHOB CYIIECTBYIOT JHANAa30HBI TOJIUMH, B KOTOPHIX
npu (QHUKCHPOBAHHOH YYBCTBHTE/IbHOCTH [OCTHrAeTCsi MaKCHMalbHas Mpo-
H3BOJUTEJNBHOCTb U MHHMMaJbHble 3aTpaThl Ha KOHTPOJb.

Tak, mpu uyscrBUTeabHOCTH 1,09 109 BCeX MaTepHaJoB BO BCeM
AnanasoHe ToauH Gosee 3(dekTHBeH OETATPOH C MaKCHMAJbHOH 3Hep-
rueft usaydenus 30 MsB, onnako, YuMTHIBasi CPaBHHTENbHO HeGOJbINYIO
pasHyply B NPOH3BOAUTEJIBLHOCTH U 3aTparTax AJdAs 3SKBUBAJEHTHLIX TOJILHH
no craaun (120—170) mm, B 3TOM Anama3oHe MOXKHO pPEKOMEHI0BaTh Oc-
TATPOHBI C MaKCHMaJIbHOIl 3HeprHed 25 Maa.

~
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[Ipu uyscreutenbnoctn 2,0% mo 200 mm Mo cTajn MOXKHO NPHMEHSTh
6eraTpoH ¢ MakcuMaabHO{l 3sHeprued 15 M3, B JuamasoHe TOJILIHH
(200—300) mm, — OeTaTpoH C 3Heprueél uaayuenus 25 M3s u, HauHHas
¢ 300 mm, GeraTpoH ¢ sHeprueli 30 M3,

2. OTHOWIEeHHS NPOU3BOAMTENBHOCTEH M 3aTpaT Ha KOHTPOJb [JIs pa-
JHOMETDHYECKOr0 H panuorpadHuecKoro MeTOAOB NOK43BIBAIOT, UTO IMPH
KOHTpPOJIE H3JeJHH IO IJIOUWIaAH pPajaMOMeTPHUeCKHi MeTod 3¢(eKTHBHO
NPUMEHATh AJs BCeX OeTaTPOHOB Ha OOJbIIMX TOJLIHHAX, a HMEHHO IOcae
(100—120) mm no crany,
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