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l 1. B B e a e H H e 

nD60I 8BTOM8THqeCKHI HnH nonyaBTOM8THqecKHI nps6op ans o6pa60TKH 

K8M8pS~X CSHMKOB BBOCHT B peayn&T8T~ H3Mepessi,CT8TRCTRqeCKH8 H CHC

TeM8THqeCKHe norpemsOCTRe fipR HCfiOn&30B8RRR 8BTOM8T8 CT8THCTRqecKR8 

oms6KH aaBHcBT TOn&KO OT TeopeTsqecKol npenen&sol TOqHOCTH nassoro nps-

6opa s KaqecTsa o6pa6aT~BaeMoro MaTepsana. CscTeMaTR'IeCKRe omR6KR 

MOJ<YT 6biT& ycTpases~ Sa OCSOB8SHH COOTBeTCTBYDIII81 Kans6pOBKHo B cny

'188 npsMesesRB nonyaBTOM&TR'IeCKoro ycTpolcTsa B o6a TRna norpemso

cTel BSOCHT CYJII8CTBeBBbii BKnaa onepaTOp. Bnaroaapg STOMY 0 BODpOC ycTpa

sessg B03MOlKB~X norpemsocTel SIBnseTCB 6onee o6IIIRM B cnyqae nonyas

ToMaTsqecKoro ycTpolcTsa. 

Hs•e paCCM8TpBB88TCSl o6pa60TK8 CHHMKOB C BCKpoB~X K&Mep sa no

nyaBTOM8THqecKOM nps6ope llHll-3511.21. xo~ BbiBOa~ nassol pa6oT~ Kaca

DTCB o6pa6oTKH sa nDOOM nonyaBTOMaTe. 

2. Pa6oTa Ha nonyaBTOMBTe B BCTO"'HHJCB omB6oJC 

Ha psc. 1 DOK838B OCSOBBOI BRa TpeKa C HCKpoBOI K8Mep~0 DpHHHM8-

eMbii B o6pa6oTKy. 

Ha nonyaBTOMaTe TIHD-35 onpeaenBIO'i'cB sanpaBneBRB scex npBM~x 

yqaCTKOB TpeK8 B RCKpoBOI KaM&pe cnellYIOIIIRM o6paaoM. Ha llOBOpoTB~I 

9Kp8B C DOnOC8TbiM pacTpOM DpoeKTHpylOTCB llBe npoeKDRR TpeKa B HCKpo

BOI KaMepe. OnepaTOp0 nosopa'IHBSB 9Kpas0 nocneaosaTen&so ycTasaBnHsaeT 
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IIOnOCbl paCTpa T8Kr 'IT06bl OHH 6blnJl napannelJLBbl COOTBeTCTBYIOlliHIII· Y'lSCTXSM 

TpeX&i Ha:H<:S'I'He'M ":KO.QOBOA' KBOIIKH 38KO.IlHpOB8BBOe BanpatmeBHe Tpexa npo6H

se.e,-csi Ba nepc:j>oneBTe. llpH nepexo.ne Ba cne.nyiOmHA: CBHMOK ( xa.np) nocne xoTsr 

l:)'bi OQBOrO H3MepeBHSI Ilp06HB8e'I'CSI IIpH3B8K KOBUS H3MepeBHSie PeaynbT8Tbl 

o6pa6&TbiB810TCH liB sneKTpOBBOA C'I~TBOA: MSlliHHe, KOTOpag C'IH'I'SeT .ll8.!1BbiA 

cnyqaA: norH'IeCKH fip8BHnbHblM0 ecnH BCe H3MepeHHSI Tpexa COOTBeTCTBYIOT 

38.1l8BHbtM· KpHTepHSIMe llpH 9TOM IIOFpelliBOCTH0 BBOCHMbl9 B IlpOCMOTp one

paTOpOM0 acer.na npeBbiiDaiOT norpemBoCTH nonyaaToMaTa ( npa6nH3HTen&Ho 

.B meeT& pas). 

TaKHM o6paaoM, xaqecTBo pa6oTbi onepaTopa IIO'ITH uenHKOM onpe.nensreT 

xaqecTBO nony'leHHblX peayn&TaTOa. B HexoTopblx ycnoausrx pa6oTa onepaTopa 

MO:H<:eT 6blTb BBCTOnbKO H9K8'19CTB9HHOA0 'ITO o6pa6oTaHHblA: MSTepHan B006me 

He MO:H<:eT 6biTb HCIIOnb30B8H. Bonpoc Ka'leCTBa IIpOCMOTpa B ny'lllieM cnyqae 

pemaeTcs nocne .nnuTen&aoro npouecca o6pa6oTKH H Bbl'IHCneHHSI peayn&Ta

Toa. Bo MHorHx cnyqasrx Bbi.QenHTb omH6KH onepaTopa HeBo3MO:H<:Bo. 

Ha OCHOBSHHH MSTepHanoB, IIOnyqeHHbiX C HCKpOBbiX KaMep B 9KCIIepH

MeHTaX no HaMepeHHIO napaMeTpoB Bon&c:j>eHmTeA:Ha R pa , DPP nonsrpaaa-

IUiefi P pn , PPP H p Cp IIOrpeiUHOCTH, B03HHKaiOlliH9 IIpH IIpOCMOTpe, MO:H<:-

Ho paanenHTb Ha cnenyiOmHe rpyiiiihi: 

1) CTaTHCTH'I9CKHe IIOrpeiUBOCTH0 BHOCHMbi9 OllepaTOpOMj 

2) CHCT9M8TH'I9CKHe OIUH6KH qnepaTopa; 

8) aapymeHHe orrepaTopoM qacna H noraqecxoA rrocnenoaaTenbHOCTH npo-

6aaox aa nepc:j>oneHTe; 

4) OIUH6KH 0 o6ycnoaneHBbl9 IIOrpeiUBOCTHMH B pa6oTe :aneKTpOHHKH rrony-

8BTOMaTa H nepc:j>opaTopa: 

a) cnyqaAHbia, 

6) CHCT9M8TH'I9CKHe; 

5) CHCT9M8TH'I9CKHe IIOrpelllHOCTH, B03BHK810IUHe H3-3a HeiipSBHnbHOA: 

IOC'I'HpOBKH OfiTHKH iiony&BTOMSTa. 

B HSCTOSillieA pa60Te He paccMaTpHBBIOTC.H OlliHOKH, o6ycnoBneHHbie 

norpEiWKOCTSIMH B pa6oTe H3MepHTanbBOA. annapaTypb10 HCIIOnbayeMoA B .!laB

HOM cflll3H'I9CKC • • 9KCIIep;IIM9BTe. 

~ 
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a. MeTO/lbl onpellenesHH H ycTpaHeHHH norpeUIHOC~ 

0wH6KH n.8 MO:H<:HO HenocpellCTB9BHO HCKniO'IHTb 1 non&ay 

aallBBBblMH B rrporpaMMe o6pa60TKH Ba :aneKTpOHHOI Bbl'IHCnH' 

(BanpxMep, xonH'IeCTBO npo6xaox Ba OllHB KSllP llOn:H<:BO 6blTb 

QrrepaTOp HM99T BCerll& B03MOlKBOCTb IIOBTOpHbiM H3MepeBHe!w 

acnpaBHTb. 

Omu6KH rr.4a paccMaTpHB&IOTCSI a npano:H<:eHHH 2 • 

0mH6KH n.46 o6aapylKHBSIOTCSI H ycTpaHSIIOTCSI npH nepH· 

aepxe pa6oTbl acel ycTaBOBKH. 

0IUH6KH rr.5 MOlKHO OIIpeAenHTb Ba OCHOBSBHH H3B9CTBblX C 

llOB H TO'IBOI OIITH'19CKOI IOCTHpOBKOA CB9CTH HX K MHBHM&nb 

QwH6KH n.n. 1 B 2 B IIpHBUBIIe ycTpSHHTb Benb3Sio 

CTaTHCTH'IecxHe rrorpemsocTH onepaTopa MO:H<:HO onpeAem 

H3MepeHHSI 6on&IUOrO KOnH'I9CTB8 9KCII9pHM9HT8nbBOro M8T9pH8l 

yJKe B T9'19HH9 IIpoUeCC8 o6pa60TXH IIOBnHSITb H8 HX BanH'I} 

ycoaeplli9HCTBOBaHH9M M9TO.Il8 IIpOCMOTp8o 

Bonae TpyllHblM HanseTcSI onpeAenesae cacTeMaTH'IeCKHX 

He cymeCTByeT a6coniOTHOrO M9TOll8 KOHTponSI IlpOCMOTpa. C~ 

KO M9TOllblo Ba OCBOBBBHH KOTOpblX MOlKHO CB9CTH CHCT9M8'I 

K MHBHMBnbBblM 3HS'IeBHSIMe 

B Aam.seAmeM 6yllyT paccMoTpeBbl MeTOllbl onpeJleneBI 

H 2 H B03MOlKBOCTH HX H3M9p9HHSie 

,, 
4. HaMepeHHe CTSTHCTH'IBCKHX H CHCTBMSTH'IB• 

npoCMOTpOBblA H H3MepHT9nbBb1A npu6op nHn-35 Jl8 

onpeJleneBHSI CT8THCTH'I9CKHX OIUH60K0 B03HHK810lliBX B npoUe4 

x/ XoTB B BBC'l'OJIIIlB/1 pa6oTe yTBep1tCilBB'l'CB1 'ITO CBCTBMBTB'lBCICYIO 

ICy, B03BBICB101RYIIO llpB llpocMOTp81 B llpBIUUIIIB HBilb3B BCICIIIO'lBTh B BC 

cny'lBBJC ee B81lb3B llBJKB 'J'OIJBO OllpBilBJIIITh, CyuiBCTBYIOT MBTOill>* IIOC~ 
t/JB3B'l8CICOro SICCIIBpBMBBTB, npB llOMOIIlB ICOTOphDC MOJKHO BllBBBBB CBC 

'lBCICHJC OUIId)OIC yCTpBBBTh llOilHOCTbl/Oo 
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Kr "iT06bi OHH 6blnB napannen&Hbl COOTB8TCTBYIOUlHIII· Y'I8CTK8M 

•xonoooA' KHODKH aaxonHposaaaoe aanpaaneaHe Tpexa npo6H

flpH nepexone aa cnenyiOntHA CHHMOK ( xanp) nocne xoTsr 

8HHSI npo6HB88TCSI DpH3H8K KOBUS H3MepeHHSio PeaynhT8Tbi 

M8 sneKTpOHHOft C"ieTHOA M8WHHe 1 KOTOpaSI C"'HT88T na.!iHbiA 

H ttp8BHnbHbiM1 eCnH BCa H3MepeHHSI Tp8K8 COOTB8TCTBYIOT 

HSIMo flpH 9TOM DOFpeWHOCTH1 BHOCHMbi8 B DpOCMOTp one-

npeBbiW8IOT DOrpeWHOCTH nonyaBTOM8T8 ( DpH6nH3HTenhHO 

aoM, KB"ieCTBo pa6oTbi onepaTopa DO"'TH uenHKOM onpenensreT 

peaynbTaTos. B aexoTOpbiX ycnoBHSIX pa6oTa onepaTopa 

OnbKO H8K8"18CTB8HHOA1 "'TO o6pa6oT8HHbill M8T8pHan B0061Ile 

Bonpoc Ka"'eCTBa npocMoTpa s ny"'WeM cny"'ae 

nHTenbaoro npouecca o6pa6oTKH H Bhl"'HcneHHSI peaynbTa

icny"'asrx BbinenHTb OWH6KH OD8p8TOp8 H8B03MO)I(H0o 

H M8T8pH8nOB1 DOny"ieHHbJX C HCKpOBbiX K8Mep B SKCDepH

eHHIO napaMeTpos Bon~:.¢leawTeAaa R PD , DPP nonsrpHaa-

p Cp norpelliHOCTH1 B03HHK8IOIIlHe DpH DpOCMOTpe, MO)I(-

neayiOWHe rpynnbi: 

8CKHe IIOrpelliHOCTH1 BHOCHMbie OIIepaTopoM; 

H"ieCKHe OWH6KH qnepaTopa; 

orrepaTopoM "'Rena u noru"'ecxoA rrocneaosaTenhHOCTH rrpo-

IIOrpelliHOCTSJMH B pa6oTe aneKTpOHHKH IIony-

paTopa: 

qaAHbie, 

CT8M8TH'I8CKHe j 

TH"ieCKHe norpewaocTH, soaHRKBIOIIlRe Ha-aa aenpasHn&aoA 

nonyasToMaTa. 

A: pa6oTe He paccMaTpHBBIOTCSI OWH6KH
1 

o6ycno:sneHHhie 

pa6oTe HaMepuTem.aoA annapaTypbi, Hcnonh3yeMoA s aaa

·Kcnep,HMeaTe. 

.. 
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3. MeTOilbi onpeJlenesHH H ycTpaseHHH norpemnocTeil 

0wH6KH n.S MO)I(HO Henocpe.llCTBeHBO HCKniO"'HTb nonb3YSICb KpHTepHSIMH 1 
, '. I 

aanaBBhlMH B nporpaMMe o6pa60TKH H8 aneKTpOHH011: Bbi"'HCn.HTenhHOA M8UlHHe 

(aanpHMep, xonH'IeCTBO npo6HBOK aa onHH xanp non)I(HO 6biTb onpeneneHHhlM). 

QnepaTOp HMeeT BCerna B03MO)I(HOCTh IIOBTOpHbiM H3MepeHH8M TaKyiO OWH6Ky 

HCIIp8BHTho 

0mH6KH n.4a paCCM8TpHB8IOTCH B 1IpHn0)1(8HHH 2. 

0WH6KH n.46 o6aapy)I(HB8IOTCSI H YCTp8HSIIOTCSI IIpH nepHOJJ:H"i8CKOft IIpO

sepKe pa60Thl sceA yCT8HOBKHo 

0wH6KH n.f> MO)I(l!O onpenenHTb H8 OCHOB8HHH H3B8CTHbiX OIITH"i8CKHX M8TO

nos H TO'IH011: OIITH'I8CKOA IOCTHpOBKOft CB8CTH BX K MHHHM8nhHhlM 3H8"iaHHSIMo 

0wH6KH DoDo 1 H 2 B npHHUHIIe ycTp8HHTb Henh3Ho 

CT8THCTH'IaCKHa norpeWHOCTH onepaTOpa MO)I(HO onpenenHTh Ha OCHOB8HHH 

HaMepeHHSJ 6on&llloro xonH'IeCTBa sxcnepHMeBTanhHoro MaTepHana. Mo*HO TBK*e 

y)l(e B Te'leHHe npouecca o6pa60TKH IIOBnHSITh H8 HX BenH'IHHy, B OCHOBHOM 

ycosepWeHCTBOB8HHeM MeTOna DpOCMOTpa. 

Bonae TpynHhlM HBnSJ8TCSI onpeneneHHa CHCT8M8TH'IaCKHX OWH60K 1 T8K KBK 

ae cymecTsyeT a6coniOTHoro MeTona KOHTponsr npocMoTpa. CymecTByiOT TOnL

xo MeTOnhl, H8 OCHOB8HHB KOTOpbiX MO)I(l!O C8aCTH CHCTeMBTH'IeCKYIO OWH6Ky 

K MHHBM8nhHhlM 3H8'1eHHHMo 

B nan&aeAmeM 6ynyT paccMoTpeHbi MeTOllhl onpeneneaHsr omH6ox n.n. 1 

H 2 H B03MOJKHOCTB BX B3MepeHHHo 

4. HaMepeHHe CTBTHCTH'leCKHX H CHCTeMBTB'leCKHX OJJIHOOK 

flpOCMOTpOBhiA B B3MepBTenhHbiA DpH6op nlifn-35 .aaeT B03MOlKBOCTh 

onpeneneBHSJ CT8THCTB'IaCKBX OWB60K1 B03HHK8IOIUBX B npouecce DpoCMOTpax/. 

x/ XoTB B BBCTOBIIle• pa6o-re yTsep11UlBBTCB, 'ITO CliiCTBMBTB'leCICyKJ om•6-

ICy, B03BJ/IICBJOI1lYIO Dplll D:pocMOTpe, B DpBBilBDB Benb3B J/ICICniD'll/ITb J/1 B0 MBOTJ/IX 

Cny'lBBX ee Benb3B JlBJICB TOIJBO 0Dpell6nl11Tb1 cymeCTBYIDT M6TOJlU D:OCTBBOBICJ/1 

t/Jlll3lll'lBCICOTO 81CCDepBMBBTB0 Dplll D:OMOml/1 ICOTOpUX MOJKBO Blll/IBBJ/16 CJ/ICTeMBTB

'l6CIClii:JC omJ116oiC ycTpBBIITb DOIIBOCTbiOo 

• 
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OpH pyqsoM npocMoTpe sa aHacKone TaKoA B03MO~HOCTH npaKTHqecKH se cy

mecTsyeT. Bbin nposeaes psra H3MepesHA c uenbiO onpeaenesHsr owHooK, yKa

aaHHbiX BbJWe, Ha PHC. 2,3,4 ITOK838Hbl peaynbT8Tbl MHOrOKPSTHOrO H3MepeHHSI 

yrnoa npoeKUHH oasoro TpeKa 61 H 8 2 • Ha Tex ~e pHcyHKax noKa

aaH CTSTHCTHqeCKHA paso poe BbJqHcneHHbiX npOCTp8HCTBeHHbiX yrnOB 8 H if>, 
rae 

6-arctg ytg 2 8
1 

+tg 2 8
2 

if>•arctg 
tg () 

1 

tg 8 
2 

CTSTHCTHqecKHA p830pOC H3MepeHHA1 ITOK838HHbiA H8 pHC. 2 H 3, COOTBeT

CTBVeT HaMepeHHSIM, caenaHHbiM onbiTHbiMH onepaTopaMH. Ha pHc.4 npHaeaeHbi 

peaynbTSTbi MeHee onbiTHoro onepaTopa. CpeaHHe asaqeHHSI H3MepsreMbiX yrnoa 

B OOeHX npoeKUHSIX1 nonyqeHHble 4 onep8TOp8MH 1 ITOK838Hbl B Taon. }, 

113 CpaBHeHHH nonyqeHHblX aaHHbiX BbiTeKaeT, qTQ WHpHHa rayCCOB-

CKOrO pacnpeaeneHHSI H cpeaHee aHaqeHHe npoeKUHH yrnoa 8
1

, 8
2 

aaBH

CHT OT OITbiTa onepaTopa, PaaopoC CpeaHHX yrnoB CBHaeTenbCTByeT 0 CHC

TeMaTHqeCKOA owH6Ke onepaTopa. MeToa ee yMeHbmeHHSI paccMaTpHaaeTCSI 

HH~e. 0wH6Ka cpeaHero asaqeHHSI BbJqHcnsrnacb no ¢1opMyne: 

fl.,.j ~!121 
n (n -1) 

i -
rae f1 1 • 8 _, 8 , n - qHcno scex Ha~epeHHA, f/ - cpeaHee apH¢1-

i ' 
MeTHqecKoe, (J - aaHHoe HSMepeHHe, i • 1. 2, ... , n • 

CTaTHCTHqecKHA paaopoc npH HaMepeHHH yrnos npoeKuHA TpeKa, aaaH

CHT TaK~e OT a6coniOTHOft BenHqHHbi STHX yrnOB H OT HaKnOHa TpeKa OTHO

CHTenbHO nnacTHH HCKpoaoA KaMepbi. KaqecTBO npocMoTpa, onpeaenHeMoe 

paa6pOCOM MHOrOKpaTHOrO H3MepeHHSI oaHoro yrna eCTeCTBeHHO 3aBHCHT 

OT KaqecTaa npoCMOTpa OTaenbHbiX yqacTKOB TpeKa, HameA uenbiO SIBnSieTCSI 

H3MepeHHe KaqeCTBa npOCMOTpa B TeqeHHe o6paOOTKH Jle38BHCHMO OT BenH

qHHbi yrna paccesrHHSI. 11a-aa aToro 6bin npHHSIT MeToa cnyqaAsoro KOHTponsr 

H3MepeHHSI1 KOTOpbiA COCTOHT ;B cneayiOIUeM. 

6 

• I .. 

B npouecce npocMoTpa npeunaraeM onepaTopy H3 

TpeKH nOBTOpHOo npHKa3 K noBTOpOHOMY npOCMOTpy aae· 

npocMoTpa TaK, qTo6bi onepaTop aapaHee He sHan, qTo , 

KOHTpOnHpOBaTbCSI, 11HcPOpMaUHSI Ha nep¢loneHTe 1 COOTBeTCT 

H3MepeHHI0
1 

noMeqeHa npH3HaKOM H He BXOaHT B KOHeqHJ 

TeMaTHqecKaH o6pa6oTKa peaynbTaTOB H3 MepeHHSI npoao, 

"MHHCK-22' H M-20 no nporpaMMe1 paHee onHCaHHOA B p 

HCnonbayeTCSI cymeCTByiOmaSI B 0lHII1 CBSI3b Me)l{ay o6eH 

MH MawHHaMH. B nporpaMMax unsr SBM "MHHCK-22" n 

MO)I{HOCTb BbJqHcneHHSI pa3HOCTeA KOOpUHHaT COOTBeTCTBy· 

Ka OCHOBHOrO H KOHTpOnbHOrO HSMepeHHA B onpeaeneHHOM 

TaTe nonyqaiOTCSI rHCTorpaMMbl pa3HOCTeA: 

a) ansr exoaHoro TpeKa, 

6) ansr TpeKa paccesrHHOA qacTHUbi ( npH yrne pacce! 

a) nnsr TpeKa pacceHHHOA qacTHUbi ( npH yrne pacce: 

OaHOBpeMeHHO BbiaaeTCSI cnHCOK cnyqaAHbiX OWHOOK 

HcnpaeneHHbiX H qHcno He HCnpaeneHHbiX owH6oK onepe 

SBM M-20 no6aeneHa neqaTb rHcTorpaMM nH<I;><I;>epeHuHanb 

yrnoeoro pacnpeaeneHHSI no 8 1 , 6 2 , (J H if> • PE 

KOHTpOnSI BCeX yqaCTKOB TpeKa noKa3aH Ha pHCo 5. ni 

aa SBM o6ecneqHsaeT TaK~e oaaoepeMeHHYIO Bbtaaqy 

OlliHOOK nep¢lopaTopa, neqaTh qHcna HcnpaeneHHbiX H 

HbiX owH6oK onepaTopa. To ecTb yKaaaHHbiA MeToa 1 

eaeT KOHTponh pa6oTbi ecex onepaTopoe H npH6opoe y~e 

pa ( CM. OpHno~eHHe n ) . 
Ha OCHOBaHHH nonyqeHHbiX rHCTOrpaMM MO)I{HO 

KeaapaTHqHyiO owH6Ky oaaoro HaMepeHHSI cpenaero yrn 

KaK HSMepeHHSI OTnenbHbiX yqaCTKOB TpeKa SIBnSIIOTCSI nH 

TO 

2 2 
fi 8 • . I f1 +· f1 v 1 2 

/1 
2 

- ~.:penHeKaanpaTHqHbl9 OWHOKH HSMe] 
rne 11 1 H 
xoaaoro yqaCTKOB TpeKa (T.e. nonywHpHHa HS nonyBJ 

pacnpeaeneaHsr). 
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Ha aHaCKOne TaKOft B03MO~HOCTH npaKTHqeCKH He cy

psa HaMepeHHA c uenbro onpeaeneHHH owH60K 1 yKa-

3,4 noKaaaHbl peaynbTaTbl MHOrOKPaTHOrO H3MepeHHH 

TpeKa 8
1 

H 8 2 • Ha Tex ~e pHcyHKSX noKa-

BbiqHcneHHbiX npoCTpaHCTBeHHbiX yrnoB 8 H cp, 

tg ytg 2 81 +tg
2 

62' 

tg (} 
l 

tg e 
2 

H3MepeHHft1 noKaaaHHblft HS pHC, 2 H 3, COOTBeT

HHbiM onhiTHbiMH onepaTopaMH, Ha pHc,4 npHseaeHbi 

onepaTopa. CpeaHHe aHaqeHHSI HaMepseMbiX yrnoB 

4 onepaTopaMH, noKaaaHbi B Ta6n. l, 

blX aaHHbiX BbiTeKaeT, qTO WHpHHa rayCCOB-

cpeaHee aHaqeHHe npoeKUHH yrnoB 6
1 

, 6 
2 

aasH-

n 

Paa6poc cpeaHHX yrnos CBHaeTenbcTsyeT o cHe

Topa, MeToa ee yMeHbWeHHSI paccMaTpHaaeTCSI 

BbiqHcngnacb no <f!opMyne: 

!:J."" j l:!:J.21 

n (n -1) 

qHcno scex HaMepeHHA, f/ 
HaMepeHHe, t • 1. 2, ... , n • 

- cpeaHee apH<fl-, 

6poc npH H3MepeHHH yrnoB npoeKUHA TpeKa, 38BH

A BenHqHHbl STHX yrnoB H OT HaKnOHS TpeKa OTHO

KaqeCTBO npocMoTpa, onpeaenSieMoe 

OLlHOrO yrna ecTeCTBeHHO 38BHCHT 

oTaenbHbiX yqacTKOB TpeKa, HaweA uenbro ssnseTCSI 

CMOTp8 B TeqeHHe o6pa60TKH He38BHCHMO OT BenH

STOrO 6bin npHHHT MeToa cnyqaftHoro KOHTpOnSI 

.B cneayroweM, 

6 

# 

B npouecce npocMoTpa npeanaraeM onepaTopy HSMepHTb HeK6TOpbie 

TpeKH noBTOpHo. 0pHK83 K noaTopoHOMY npocMoTpy aaeTCSI nocne nepaoro 

npocMOTp8 TSK
1 

qT06bi onepaTOp aapaHee He 3Han1 qTO aaHHbiA KSLlP 6yaeT 

KOHTponHposaTbCSI. VIHcpopMaUHH Ha nepcponeHTe, cooTBeTCTByrowas nosTopHOMY 

H3MepeHHIDo noMeqeHa npHaHaKOM H He BXOaHT B KOHeqHbiA peaynbTST, Ma

TeMaTHqecKaH o6pa6oTKa peaynbTaToB H3 MepeHHSI npoaoaHTCSI Ha SBM 

." MHHCK-22"' H M-20 no nporpaMMe, paHee onHcaHHOA B pa6oTe/3/. OpH aToM 

HCnOnbayeTCH cyweCTByroWaH B OJ-UIJil CBSI3b Me~ay o6eHMH BblqHCnHTenbHbl

MH MSWHHaMH. B nporpaMMSX anSI SBM "MHHCK-22"' npeaycMoTpeHa aoa

MO~HOCTb Bbl'iHCneHHH pa3HOCTeft KOOpaHHaT COOTBeTCTByiDWHX yqaCTKOB Tpe

KS OCHOBHOrO H KOHTpOnbHOrO H3MepeHHfi B onpeaeneHHOM nopsaKe, B peaynb-

TaTe nonyqaroTCH rHCTOrpaMMbl pa3HOCTeft: 

a) ans axoaHoro TpeKa, 
6) ans TpeKa paccesHHOA qaCTHUhl (npH yrne paccesHHH ~ 8°), 

0 

a) ans TpeKa paccesHHOA qaCTHUhl (npH yrne paccesHHH > 8 ), 
OaHoBpeMeHHO BhmaeTcH cnHCOK cnyqaftHbiX owH6oK nepcpopaTopa, qHcno 

HcnpasneHHbiX H qHcno He HcnpaaneHHbiX owH6oK onepaTopa. B nporpaMMe 

3BM M-20 ao6asneHa neqaTb rHcTorpaMM LlH4>4JepeauRanbHoro H HHTerpanbHOro 

yrnosoro pacnpeneneHHH no 6 
1 

, 6 
2 

, 8 H cp • PeaynbTaT cnyqaAHoro 

KOHTpOnSI BCeX yqaCTKOB TpeKa nOK838H HS pHCo 5, flporpaMMS o6pa6oTKH 

Ha SBM o6ecneqHaaeT TaK~e oaHoapeMeHHYID BbiAaqy cnHcKa · cnyqaAHhiX 

owH6oK 
nepcpopaTopa, neqaTb qHcna RcnpaaneHHhiX H qHcna He HcnpasneH-

HbiX owH6oK onepaTopa. To ecTb yKaaaHHbiA MeTon nonHoCTbiD o6ecneqH

saeT KOHTponb pa6oThl acex onepaTopoB H npH6opoa y~e B TeqeHHe npocMoT-

pa ( CMo flpHno~eHHe fi ) , 
Ha OCHOBSHHH nonyqeHHblX rHCTOrpaMM ., MO~HO onpeaenHTb cpeAHe

KBS!lp8THqHyiD owH6Ky onHoro HaMepeHHH cpenHero yrna HanoMa TpeKa. TaK 

KSK H3MepeHHH OTaenbHblX yqaCTKOB TpeKa HBnHIDTCH nHHeftHO He38BHCHMhlMH
1 

TO 

2 2 
A 6 - •./ !!. 1 +. !!. 2 

rae !!. 1 H 
f:.. 

2 
- <.;peaHeKB8!lp8THqHbl9 OWH6KH HSMepeHHH BXOaHOrO H Bbl-

xonHoro yqacTKOB TpeKa ( T.e. nonywHpHHa Ha nonyBhiCoTe rayccoacKoro 

pacnpeaeneHHH) • 
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3neKTpOHHOe ycTpOitCTB01 o6ecne'I'HB8.101U8e cny'l'aitHblit KOHTpOnb CT8THCTH

'I'eCKHX oma6oK npocMoTpa, noxaaaH B Opano:lKeHBB I , Bbime yxaaaHHbiA MeTOLl 

onpeLlenseT TOnbKO CT8THCTH'I'eCKHe DOrpemHOCTH DpOCMOTpa H He MO:lKeT 

Ll8Tb HHK8KBX KOnH'I'eCTBeHHhlX CBeLleHHA 0 CHCTeM8TH'I'eCKHX norpemHOCTHX 

B pa6oTe onepaTopa. na:lKe onpeLleneHHe cpeLlHBX yrnoB npoeKUHA npB MHO

roKp8THOM DpOCMOTpe OLlHOrO TpeKa MO:lKeT Ll8Tb TOnbKO K8'1'eCTBeHHy10 OUeH

KY CHCTeM8TB'I'eCKOA omH6KH1 CBH38HHOA C OLlHBM yrnoM aanoMp TpeKa. 

OpeLlnonaraeM, 'ITO cacTeMaTH'I'eCKHe norpemHoCTB a pa6oTe onepaTopa 

B03HHK810T H8 OCHOB8HHH DpHBhl'l'eK, Bb!pa60T8HHhlX B0 BpeMB LlnHTen&HOA 

'ma6noHHOA' pa60Thl1 H CBOACTBeHHbl TOnbKO Ll8HHOMy onepaTopy. 00SITOMY 

LlBOAHOA BnH MHOrOKp8THhllt DpOCMOTp1 OCYIII8CTBneHHhll p83Hb!MH onepaTopa

MH1 He MO:lKeT onpeLlenHTb HnH yCTp8HJITb CBCTeMaTH'IeCKJIX norpemHOCTeA, 

T8K K8K Mhl He 3H8eM 38KOHOMepHOCTeA B03HBKHOBeHBB STHX OWB60Kx/. 

~eTOLl ODpeLleneHBB CHCTeMaTH'IeCKHX norpeWHOCTeA B pa6oTe 

LlSHaoro onepaTOpa npa noMoma xanu6poBo'IHol nneHKu c aapaHee uaaecT

H&IM peaynbT8TOM Op8KTH'I'eCKH Hen&3H DpHMeHBTb H3-38 TOrO, 'ITO MOLlenH

poBaHHe TpeKOB B pa60'IHX ycnOBHHX HCKpoBOI KaMephl O'leHb TPYLlHOo 

~eTOLlOM1 KOTOphll LlfteT B03MO:lKHOCTb KOnB'IeCTBeHHO OUeHHTb CHCTe

M8TH'IeCKBe norpeWHOCTH 1 BBnBeTCB aepKanbHhlA nepeBOpOT CHBMKOB npH 

coxpaaeHBB acex ycnoaaA npocMOTpa. 3To oaHa'!'aeT aaaHMHYIO aaMeHy npoeK

uuA c OLlHOBpeMeHHhl.M aaMeHeHHeM aHaKoB yrno,a uanoMa. OpueHTauaa TpeKa 

B K8Mepe DpH aTOM He MeHHeTCHo 0pOCM8TpBB8H OLlHH H TOT :lKe SKCnepHMeH

Tan&Hhll MaTepuan LlB8 paaa B npHMOI H aepKan&HOI npoeKUHHX COOTBeTCTBeH

H01 MO:lKeM OUeHHTb CHCTeM8TH'IeCKyiO OWH6Ky onepaTOpa. OpeLlDOnaraa, 'ITO 

BeCb SKCDepBMeHT8nbHhll MaTepBan HMeeT CT8TBCTB'IeCKHA X8p8KTep, MO:lKHO 

ero npocMaTpuaaT& no 'I'SCTHM B npBMOM u a~pxan&HOM aao6pa:lKeauu. Pe-

ayn&T8T T8KOro npoCMOTpa MO:lKeT npHBeCTB TOnbKO K yMeH&WeHHIO CHCTe

M8TH'IeCKOA OWB6KHo 

x/ CBCTeMBTHqeCKHe rrorpeUIHOCTB MoryT 3BBBCeT& OT HBIUIOBB TpeKB, 

wara nonocaTOro pacTpa nonyBBTOMBTB, nnBHbl Tpexa, aepTHKBR&Boro H ro

PH30HTBn&Horo liOOOJKeHHR TpeKB, OT pa6oqeJI 06CTBBOBKH, BBCTpoeBHB H 

OC06eHBOCTeil ITCHXHKH onepBTOpa. 

8 

• 

nns STBX uenel MHOrOKpaTHO H3MepHnCH HHTerpan&Hbii C 

pacnpeLleneHHSI f ( (} , cp ) H3nOM8 TpeKOB B HCKpoBOI KaMepe. 

cneKTP Llenuncs Ha 'ISCTH: 

91 " 
M 1 ( (} maz ) • f ( f( 81 ¢ ) d8 dcp 

9-o ¢• o 

81 2ft 

N ( 9 ) • f f f ( 8 , cp ) d fJ dcp 
1 maz 

(} •o cp• rr 

311' 

91 2 

p1 ( (J m<D ) .. f f f ( 8. cp ) d(J d cp , 

fJ•o ¢-!!.... 
2 

81 
.!!... 
2 

Q 1 ( 8 maz)., f f f(8,cp)d8d¢. 
srr 8-0 ¢--;-

Bee HaMepeHHH TSK:lKe npoBOLlHnHCb a npsMoM H aepKan& 

HHHX , peayn&T8Tbl DOK838Hbl H8 pHCo 6. 

BHLlHO, 'ITO cucTeMaTH'IeCKHA CLlBHr aaMepeHRhlX aenu 

B npeLlenax CT8THCTH'IeCKHX OWH60K B3MepeRHSio 

YKaaaaHhll MeTOLl ae LlaeT aoaMO:lKHOCTH yMeR&mBTb cue 

OWH6Ky TOnbKO B TOM cnyqae, ecnH onepaTOp DOCTOSIHHO yaenH'I'HE 

maeT a6coniOTHoe aHa'l'eaue yrna uanoMa TpeKa a o6eux npoeKUHSI 

5. G6cyliQleHHe pe3ynbTBTOB 

Ha paa6opa aoaMo:lKHhlX norpemaocTel BhlTeKaeT, 'ITO B 

DpOCMOTpa He06XOLlHMO KORTpOnHpOBB.Tb CT8THCTH'IeCKBI paa6p• 

BhlfiOnHSieMhlX K8:lKLlhlM onepaTOpO~ H OpoCMOTp opraRH30B8Tb 1 

'I'T06hl yMea&mHTb cucTeMaTH'IeCKHe omB6KH onepaTOpa. OLlHOBJ 

ocymeCTBnSITb fiOCTOHHHhlA KOHTpon& 38 pa6oTOA sneKTpORRO 

oco6eaao nep¢opaTOpa, a TaK:lKe KORTpon& aa nor&'leCKHMH ow 

TOpa. 
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iYCTpOltCTB01 o6ecne'IHB810mee CnyqaftS:bllt KOBTpOnb CT8THCTH

CMOTp81 noxaaas: B np&no)f(eJIHH I , BbiWe yxaaaaabiA MeTon 

CT8THCTH'IeCKHe norpeWHOCTH npOCMOTp8 H He MOlKeT 

'l:eCTBeHHblX CBeneaHA: 0 CHCTeMBTH'IeCKHX norpeWBOCTSX 

Da)f(e onpeneneHHe CpeABHX yrnOB npoeKUHI ITpH MHO

Ol{HOro TpeKa MO)f(eT l{8Tb TOnbKO K8'1:eCTBeHJIYIO OUeB

OWH6KH1 CBS38HHOA: C OABHM yrnOM H3nOM8 TpeKa, 

1 'ITO CHCTeM8TH'IeCKHe norpeWHOCTH B pa6oTe onep8TOp8 

OB8HHH npHBbi'IeK, Bblpa60T8BHbiX BO BpeMS AnHTenbHOA: 

bl1 H CBOiCTBeHHbl TOnbKO l{8HHOMy onepaTopy, noSTOMy 

npoCMOTp, OCYIIleCTBneHHbll p83BbiMH onepaTopa

HnH yCTp8HliTb CHCTeMBTH'IeCKIIX norpeWHOCTel, 

aeM 38KOHOMepHOCTeA: B03HHKHOBeHHS STHX OWH6oxX/, 

eneHHS CHCTeMBTH'IeCKHX norpewaocTeA: B pa6oTe 

rrpH ITOMOWH K8nH6pOBO'IHOI rrneHKH C 38p8Hee H3BeCT

npaKTH'IeCKH Hen&3H rrpHMeHHTb H3-38 Toro, 'ITO Monen&

pa60'IHX ycnOBHSX HCKpoBOA: K8Mepbl O'leHb TPYAHO, 

TOpbllt naeT B03MO)f(HOCTb KOnH'IeCTBeHHO OUeHHTb CHCTe

WBOCTH 1 HBnseTCS 3epK8nbHbll nepeBOpOT CHHMKOB npH 

3To 03H8'1:8eT B38HMHYIO 38MeHy rrpoeK

biM H3MeHeH&eM 3H8KOB yrnOB H3nOM8, 0p&eHT8UHSI TpeKa 

He MeHseTCH, npoCM8TpHB8SI Ol{RH R TOT )f(e SKCrrep&MeB

B8 paaa B rrpHMOI H 3epxan&HOI npoeKURSX COOTBeTCTBeH-

CRCTeMBTH'IeCKYIO OWR6Ky onepaTOpa, npennonarasr, 'ITO 

n&HbiA: MaTep&an HMeeT CT8TRCTR'IeCKRI X8p8KTep, MO)f(HO 

no 'IBCTSIM B npsMoM R 3epxan&HOM R3o6palKeH&H. Pe-

MO)f(eT rrpRBeCTR TOnbKO K yMeH&WeBRIO CRCTe-

'KHe norpeHIHOCTH MOryT 38BHCeTb OT HBK»OBB Tp6KB1 

Tpa nonyBBTOMBT81 ll»HBbi TpeKa, BepTBKBnbBOrO H ro-

06CTBHOBKH1 HBCTpoeHBB H 

8 

.t:. 

Dns aT&x ueneA MHoroxpaTso H3Mepsncs HHTerpan&Hbllt cnexTp yrnosoro 

pacnpeneneHRSI f ( (} , cp ) R3nOM8 TpeKOB B HCKpOBOI K8Mepe, HHTerpan&Bbll 

cnexTp nenancs Ha 'IBCTH: 

(} l , 

M 1 ( 8 maz ) • 1 ( f( 81 ¢ ) d6 d¢ 
8-=o ¢•o 

9• 
"·(6 >- 1 maz 

(} •o 

6, 
PI ( 8maz ) .. f 

6-o 

Q 1 ( tJ maz) .. 

:lit 

1 f ( 9. ¢ ) d 6 dcp 
q,., 

..!.!!:. 
2 

f f ( 8. cp ) d6 d cp • 
q,-!!.... 

2 

e. .!!. 
2 

f f f(8,cp)d9d¢. 

8-0 q,.E!.. 
2 

Bee H3MepeHHSI T8K)f(e nposonanac& B npsrMoM H 3epxan&HOM H3o6palKe

HHHX • peayn&T8Tbl ITOK838Hbl H8 p&C, 6, 

BRAHO, 'ITO CRCTeMBTR'IeCKRA: Cl{BHr R3MepeBBbiX BenH'I:HB H8XOAHTCSI 

B npenenax CT8THCTH'IeCKHX OWH60K H3MepeHHSio 

YK838HHbiA: MeTOA Be naeT B03MO)f(HOCTH yMeH&WHTb CHCTeMaTH'IeCKYIO 

OWH6Ky TOnbKO B TOM cnyqae, ecn& onepaTOp ITOCTOSIHHO yeenH'IHBaeT RnH yMeBb

WaeT a6conJOTs:oe aaaqea&e yrna HanoMa Tpexa B o6eux npoexuasx. 

5. 06cyJK.Q8HHe peaynbTBTOB 

Ha paa6opa B03MO)f(Bb1X norpewaocTeA BbiTexaeT1 'ITO B Te'l:eHHe Bcero 

rrpOCMOTpa Heo6XOAHMO KOHTpOnHpOBaTb CT8TRCTH'IeCKHA pa36poc H3MepeHRA J 

BblfiOnHHeMbiX K8)f(l{b1M onepaTOpOM1 H rrpoCMOTp opr8HH30B8Tb T8KHM o6p830M
1 

'IT06bl yMeH&WHTb c&cTeMBTH'Iecx&e owH6KH onepaTopa, OnaospeMeaao HYlKHO 

ocyweCTBnSITb DOCTOSIHBbiA KOHTpOnb 38 pa6oTOA sneKTpOHHOI YCT8HOBKH H 

OC06eHHO nep¢opaTOp8 1 8 T8K)f(e KOHTpOnb 38 norH'I:eCKHMH OWR6K8MH onepa-

TOpa. 
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MeToJl KOHTponSI, npeJlno>KeHHbi1!: B aacToSirne1!: pa6oTe, yJloBneTBOpSieT 

BCeM Tpe6oBaHHSIM npaBHnbHOrO npOCMOTpa. 3neKTpOHH8SI cxeMa COBMeCTHO 

C CHCTeM01!: nporpaMM JlnSI 38M o6ecne'lHBaeT BbtnOnHeHHe Jl8HH01!: 38Jl8'lH 

c noTepe1!: BpeMeHH npocMoTpa paBHOA -10-15%. CHcTeMaTH'leCKHe owH6KH 

B npHHUHne aenbSH nonHOCTbiD ycTp8HHTb 0 HO npOCM8TpHB8SI 'l8CTb 9KCnepH

MeHT8nbHOrO MaTepHana B npHMOM H 'l8CTb B sepKanbHOM HS06pa>KeHHH 0 

CHCTeMaTH'leCKHe OWH6KH MO>KHO cyrneCTBeHHO yMeHbWHTb, ~yrnecTByeT pHil 

4JH3H'leCKHX 9KCnepHMeHTOB 0 B KOTOpbiX Jl8>Ke OTHOCHTenbHO ManeHbKHe CHC

TeMaTH'leCKHe norpeuiHOCTH B pa6oTe onepaTopa npH npocMoTpe MoryT cymecT

BeHHO BnHHTb Ha 4JH3H'leCKH1!: pesyn&TaT H3MepeHHH, nnSI }lan&He1!:wero yMeHb

weHHH HnH nonHoro ycTpaHeHHSI CHCTeMaTH'leCK01!: OWH6KH SIBnHeTCH aeo6xo

JlHMbiM COSJlaHHe npH6opa C nonHOCTbiD 8BTOMaTH3HpOB8HHblM HSMepeHHeM 

yrnoB HsnoMa TpeKa. 

B saKnro'leHHe aBTOpbr Bbrpa>KaroT rny6oKyiD 6naroJlapaocTb IO.M .Kasa-

pHHOBY H M.Manbr sa ueHHbre coaeTbi 11 E.nyJloBo1!:, H.CKypoBo1!: H H.t.fexoBo1!: 

sa ITOMOWb B pa6oTe, 

llpHno>KeHHe I 

3neKTpOHH8H cxeMB anH cnyqsDHoro KOHTpOnH 

TipHHUHITHan&HaH aneKTpOHHaSI CXeMa 6noKa cny'la1!:Horo KOHTpOnSI JlaHa 

Ha pHCo 7, nnSI OOHCaHHH ee pa60Tbl Ha pHC, 8 npHBeJleHa 6noK-CXeMa, 

• cJ>opMHpOBaTenb tP l sanycKaeTCSI HMnynbC8MH npH H8>K8THH KOJlOB01!: 

KHOITKH nonyaBTOMaTa TIJ1TI. cJ>opMHpOBaTenb tP 2 
sanycKaeTCSI HMnyn&caMH 

c 6noKHHr-reaepaTopa Br, HX 'laCTOTY 1Mo>KHO MeHSITb npH noMornH conpo

THBneHHSI R 
1 

• J1MnynbCbi c r/J 1 H r/J 2 nonaroTCH aa cxeMy coBnaneHHA 

CC 1t Ha BbiXOJJ:e KOTOp01!: BbiJlenHIDTCH HX cny'la1!:Hbie COBnaneHHHo KonH'leCT

BO cny'la1!:HblX COBOaJleHHtl' MO>KHO MeHHTb HSMeHeHHeM JJ:nHHbl HMnynbCOB 

tjJ
1 

H r/J
2 

(KoaneacaTopaMH C
1 

H C 2 - pHc. 7) H 'laCTOTbi Br (conpo-

THBneaHeM R 
1 

pHc. 7). Cny'la1!:Hbi1!: HMnynbc c CC 1 nepeBepaeT TpHrrep 

TP 1• TiocnenaHA ynpaBnSieT 6noKHpOBK01!: nHTaHHH BTI H OTKniD'lHT nHTaHHe 

MOTOpa nepeMOTKH K8Jlp0Bo TipH Ha>KaTHH KHOnKH nepeMOTKH K8JJ:p OCTaeTCSI 

Ha MeCTe H 9TO HBnSieTCH npHK830M K OOBTOpHOMY npoCMOTPY• Tiepen noB

TOpHhlM npocMOTpOM onepaTOp JJ:On>KeH Ha>KaTb 'KHOITKY MapKH" H npoCMOT-

10 
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~· 

peT& KaJlp erne pas, TioBTOpHbr1!: npocMoTp o6osHa'l:aeTcH aa 1 

Koft' o lJT06br onepaTop He Mor HCKyCCTBeHHO yBenH'IHTb KOJ 

nHpyeMbiX cny'l:aeB, MapKa BKnro'laeTc.R 'lepes cxeMy c, 

'lepes KoTopyro "MapKa"' npoxonHT TOn&Ko TorJla, Korna Bbl 

MOTopa cny'laftHbrM HMnynbcoM, Tiocne BToporo npocMoTp 

'MapKOH' npH H8>K8THH KHOOKH nepeMOTKH 'l:epes CXeMy C 

npoAneT CHrHan npHSHaKa KOHU8 K8Jlpa, KOTOpbiA nepeBepHE 

nono>KeHHe, TiepeMOTKa cpa6oTaeT
1

H l 

o6bi'IHbiM o6pasoM no cneJlyromero cny• 

H TP2 B Ha'l:an&aoe 

6yJleT nponon>KaTbCSI 

HHSI HMnynbCOB HS tP1HrP2· 

llpHno)J(eHHe II 

Hane>KROCTb pa60Tbi aneKTpOHHoro ycTpoi!:CTBa BMecTe 

MO>KRo npoBepHTb cnenyrornHM o6pasoM: 

EcnH npoBeCTH ):{Ba H3MepeHHH npH OJJ:HOM H TOM >Ke no 

ro JlHCKa, pa3RHUa Me)KJly 9THMH H3MepeRHHMH /l JlOn>KHa n 

JlBYX waroB UHKnH'l9CKOro K0Jl8 (Ko.o;a fpe.R), PasHHUa 6oJ 

mara CBHJJ:eTenbCTByeT 0 HeHcnpaBHOCTH YCTaHOBKH, J1sMepe 

BeCTH BO BCeM JJ:HanaSOHe yrnOB 0 -2w ITOBOpOTHOro aKpaHa 

'IT06bi OCHOBHOe H KOHTpOnbHOe HSMepeHHH npOBO):{HnHCb 6&1 

aKpaaa • 

Tiocne o6pa6oTKH Ha 38M B HJlean&HOM cr.y'lae Bee s 

ne>KaTb B Tpex KaHanax rHcTorpaMMbi - 1,0, + 1. TipaKTH'I:ec ,. 
npeae6pe)f6HMO Manoe KonH'IeCTBo cny'laeB B Kaaanax - 2 H 

'ITO RenbSH HCKniD'IHTb HeSHa'IHTenbHbiA ITOBOpOT KOJJ:OBOrQ J 

HHeM MeXaHH'IeCKOA TpHCKH B Te'l:eHHe H3MepeHHSI, 3Ha'I:9HHSI 

~2 o6ycnoBneHhl HnH ReHcnpaBHOCTHMH ycTaHOBKH HnH 'rpy6oA' 

Topa. 

8 Ta6n, 2 ITOKasaHbl JlB8 TeCTa HS p83Hb!X nonyaBTO!I. 

J13 Ta6nHUbl BHJ:lHO, 'ITO B 069HX TeCT8X KOnH'l9CTBO Oil 

peaHA onepaTopa BMecTe c owH6KaMH yCTaHoBKH MeHbwe O,E 
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oaTpons, npenno)l{eHHbiA B aacTosmeA pa6oTe, ynosneTBopseT 

RSIM npaBRnbHOI"O npoCMOTpSo 3neKTpOHHSSI CXSMS COBMSCTHO 

porpaMM ans 3BM o6eche'lRBaeT BbmonaeaHe naaaoit aaaa'lH 

npocMoTpa paaaoit -10-15%. CHcTeMaTH'lSCKHe olllHOKH 

npocMaTpRBSSI 'lSCTb aKcnepH-
MSHH 

nb3SI nonHOCTblO ycTpSHHTbo HO 
B aepKanbHOM H300p8)1{9HHH 1 

MSTSpRana B npSIMOM H 'lSCTb 

KHe oum6KR MO)I{HO cymecTBSHHO yMeRblllHTb. CymecTayeT pan 

·KCnepRM9HTOB
1 

B KOTOpbiX 118)1{9 OTHOCRTSnbHO ManeHbKHS CHC-

norpelltiOCTR B pa6oTe onepaTopa npR npocMoTpe MoryT cymecT

aa ~R3R'l9CKRA peaynbTST RaMepeHRSio llns llSnbHe~mero yMeHb

ycTpaaeHRSI CRCTSMSTH'lSCKOit omR6KR SIBnSISTCSI aeo6XO

HH9 npR6opa C nonHOCTblO SBTOM8TH3RpOB8HHblM H3M9p9HH9M 

TpeKa. 

IO'lSHRe aBTOphi Bhipa)l{aiOT rny6oKYIO 6naroAapaocTb IO.M .Kaaa

anbi aa ueHHhie coseTbi u E.llynosoA, .H.CKypoeoA R .H.t:fexosoA 

pa6oTe. 

Ilpnno:JKeJme I 

neKTpOHHBH cxeMa anH cnyqa/tnoro KOHTponH 

nHanbHBSI aneKTpoaaas cxeMa 6noKa cny'laitaoro KOHTpona naaa 

nSI onRC8HRSI ee pa60Tbl H8 pRC, 8 npRB91l9H8 6noK-CXSM8o 

• rp l aanyCK89TCSI RMnynbC8MH npR H8)1{8THR KOilOBOA: 

aBTOM8T8 n11n. <l>opMRpOB8TSnb rp 
2 

aanycKaSTCSI RMnynbC8MH 

eaepaTopa Br, RX 'l8CTOTY MO)I{HO MSHSITb npH noM(\IIIIR conpo-

1 • l1MnynbCbi c ¢ 
1 

R q, 
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nonaiOTCH aa cxeMy coenaneaHA: 

X OilS 
KOTopoA BhiJlensiOTCSI RX cny'laitHhie cosnaaeHRH. KonR'lSCT

biX cosna£19HHA MO)I{HO 
MSHSITb R3MSH9HH9M llnHHbl HMnynbCOB 

( KOHil9HC8TOp8MH C 1 H C 2 - pHC, 
7) H 'laCTOTbi Br (conpo-

R 
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pHc. 7). Cny'laA:HbiA HMnynbc c CC 1 nepeeepaeT TpHrrep 

eAHHA ynpaenseT 6noKHpoBKoA nHTaHHH Bn R oTKniO'lHT nuTaaHe 

SMOTKH K81lp0Bo npR H8)1{8TRH KHOnKH nepeMOTKH K81lP OCT89TCSI 

9TO SIBnSISTCSI npHK830M K nOBTOpHOMY npoCMOTPY• nepe£1 noB

OCMOTpOM onepaTOp LlOn)I{SH H8)1{8Tb 'KHOnKy MapKH' R npoCMOT-

JQ 
10 

peTb Kaap eme paa. noaTopHhlA: npocMoTp o6oaHa'laeTCSI aa nep$oneaTe 'Map

KoA' o t:fTOObl onepaTOp He MOl" RCKyCCTBSHHO yeenR'lHTb KOnH'ISCTBO KOHTpo-

nHpyeMbiX cnyqaee, MapKa BKniOqaeTca qepea cxeMy coanallSHHH CC2 

qepea KOTOpyiO "'MapKa' npOXOilHT TOnbKO TOI"£18 1 KOI"IlS BbiKniO'ISHO nHT8HH9 

MOTOpa cnyqaitHbiM HMnynbCOMo Ilocne BTOporo npoCMOTpa C BKniO'ISHHOA: 

'MapKoH' npH Ha)l{aTHH KHonKH nepeMoTKH qepea cxeMy coenaAeHHA: CCs 

npOitllST CHI"Han npH3H8KS KOHUS K8Llpa, KOTOphiA nepeeepHeT TpHrrephl TP 1 

H TP2 a Ha'l:anbaoe nono*eHHe. IlepeMOTKa cpaooTaeT, H llanbme npocMoTp 

6yAeT npoAOn)l{aTbCSI OObi'l:HhiM o6paaoM no cneAyiOmero cnyqaA:Horo coenane-

HRH HMnynbCOB H3 cP l R rP 2 " 

Ilpnno)l(eHHe II 

HallS)I{HOCTb paooThi aneKTpoaaoro ycTpoAcTea eMecTe c nep$opaTopoM 

MO)I{HO npoeepHTb cneayiOillHM o6paaoM: 

EcnH npOBSCTH L1B8 H3MepeHHSI npH OLlHOM H TOM )1{9 nonO)I{eHHH KOLlOB0-

1"0 llHCK8 1 p83HHU8 MS)I(£ly 8THMH H3MepeHHSIMH /!,. L10n)I{H8 nS)I{STb B npeaene 

LlBYX maroa UHKnH'ISCKoro K01l8 (KOilS rpes). PaaHHUa 6onbllle 'ISM B llBS 

mara csuneTenbcTeyeT o aeucnpaeaocTH ycTaHOBKH, HaMepeHHSI MO)I{HO npo

eecTH eo seeM llHanaaoae yrnoe 0 -21' nosopoTHoro aKpaaa TSKHM o6paaoM, 

'ITOObl OCHOBHOe H KOHTpOnbHOe H3MepeHHH npOBOLlHnHCb Obi 

aKpaaa. 

6ea noeopoTa 

Ilocne o6pa6oTKH Ha 3BM B uneanbHOM cr.yqae ace aaaqeHHH non)I{Hbi 

ne)I{STb B Tpex KaHana X I"HCTOrpaMMbl - 1 ,0, +.. J. npaKTH'ISCKH OYL19T T8K)I{9 

npeae6pe~Mo Manoe KonuqecTeo cnyqaee B Kaaanax - 2 H + 2 ua-aa Toro, 

'ITO HSnb3H HCKniO'IHTb H93H8'l:HTSnbHbiA noeopOT KOilOBOI"O llHCKa non BnHSI

HH9M M9X8HH'ISCKOA TpSICKH B T9'19HHe H3MepeHHHo 3HS'ISHHH /!,. OOnbllle 'ISM 

~2 ooycnoaneHhl HnH HeHcnpaSHOCTHMH yCTSHOBKH HnH 'rpyooit' OWHOKOA: onepa-

Top a. 

B Taon. 2 noKaaaHhi nsa TecTa Ha paaHbiX nonyaeToMaToB. 

J1a TaOnHUbl BHLlHO, 'ITO B OOSHX TeCTax KOnH'ISCTBO OWHOO'l:HbiX H3Me

peHHA: onepaTopa BMSCTe C OWHOKSMH yCTSHOBKH MeHbWS 0 1 5%. 
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