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B B E n E H 111 E 

lltcnonhaOBaHH8 KaMepHott M8TOAHKH AHH HCCX8AOBaHHtt B ~HaHKe 5H8M8H
TapHblX qacTHn Tpe6yeT COaAaHHH cne~aHhHWC CHCT8M o6pa6OTKH HH~opua
nHH, nocTynaD~ea c ~OTOilH8HOK KaMepHhlX CTepeoo6~eKTHBOB. 06pa6OTKa 
~HHLMOBOtt HH~OpMa~H IlP8'ACTaBnH8T co6ott CHO~Hutt, LIHOroaTanHHtt nponecc. 
nHH pemeHHR .5TOtt rpoMOaAKOtt B BHlli!CHHTenhHOM OTHOmeHHH aaAa'lit Heo6xo
AHLla LIO~HaH BHqHcnHT8HhHaH T8XHHKa C MaTeMaTHqecKHM o6ecneqenHeM,BKHll
qallll\HM CHCT8MY nporpaMM o6pa6OTKH. Ka.E'AH'1 Kpynautt ~HaHqeCKHtt neHTP 
HMeeT·c:aoll CHCT8LIY nporpaL!LI AHR o6pa6OTKH 'AaHHhlX C KaMep. 

IlpH 5TOM H8KOTopue Ha COa'AaHHJ,IX nporpaMM H CHCT8M npeAHaanaqeHH 
'AHR o6pa6OTKH peaynhTaTOB 5KCnepHM8HTa TOHhKO C O'AHOtt ltaMepu/1 , 2 , 3/. 
IlpHBH8KaT8HhHaH CTOpoHa BTHX nporpaMLI - OTHOCHT8HhHaH npOCTOTa aHro
pHTMa - HeCKOHhKO oupaqaeTCR Ha-aa TPY'AHOCTH HX npeeMCTBOBaHHH, qTo 
o6~HCHR8TCR cnenH~HqHOCThll 5THX nporpaMM. 

B CHHY aToro :a ~HaHqecKHX neHTpax cTaHH cos'AaBaTh ueaee cneuHaHH
aHpoBanaue cHCTeMH, ~011ycKa1>11\He aacTpottKy Ha paaHHqaue KaMepu/4-II/. 
Oco6ue TPY'AHOCTH BHau:aaeT MaTeMaTHqecKaR o6pa6OTKa AnH Kauep c TR&e
HliM aanonHeHHeu, npeaAe Bcero, aa.ypoBHe reoueTpHqecKoro BoccTaHOBHe
HHH. STO o6~HCHH8TCH CHOEHOCThll OilTHqecKott CHCT8MH KaMep, Heo6XO'AH
LIOCTLll yqeTa HOHHaauHOHHHX noTeph, KYHOHOBCKoro pacceHHHR, H8OAHOPO'A
HOCTH uarHHTHOro IlOHR/12- 15/. Ha OCHOBe nporpauuu/14115/ (BapHaHT I-6) 
:B ny6He COa'AaHa CHCTeua o6pa6OTKH ~HHLMOBOtt HH~OpMaUHH C 6onhmHX ny
aHphKOBblX KaMep 0"1ffi1 Ha 6aae SBM MHHCK-22 H ESCM-4/16/. B HaCTOR~ee 
:apeuR B lBTA (ny6Ha) coaAaeTCH aHaHOrHqHaR CHCTeua Ha 6aae SBM 
ESCM-4, ESCM-6. reoueTpHqecKott np.orpauuott aToil cHcTeMH 6y'AeT "BapHaHT 
I-7", KOTOpH'1 R:BHR8TCR 'AaXhHeilmHU ycoBepmeHCTBOBaHH8M nporpaLIMH "I-611

• 

06e HaaBaHHH8 nporpaMMH "I-611 H 111-711 YHHBep·caHhHH, H86OHhmaR 
IlP8ABapHT8HhHaH HaCTpOilKa HX o6ecneqHBa8T pa6oTy Ha Hll6Yll Ha cy~ecT
BYDII\HX KaMep. 0AHaKO :B H8KOTOPblX CHyqaruc 5TH nporpaUMH H:BHHllTCH 
B888Ma 'AOporHM HHCTpyM8HTOM HCCH8'AO:BaHHil, TaK KaK OHH He HCilOHhayDT 
B noHHOil uepe uanocT11 napaueTpOB, xapaKTepHay1>11.HX OTnHqHe Kauepu OT 

'"H'A8aHLHott?·cHa6yD H8O'AHOPO'AHOCTh uarHHTHoro IlOHH Kauepu, CpaBHHTenL-
HO H86OnhmHe HCK!llt8HHR OilTHKH, BHaBaHHH8 HaHHqHeM npeHOMnHll~HX cpe'A, 
uaHOe OTHHllil8 peaHhHOtt TpaeKTOpHH OT pacqeTHOtt BCH8ACT:BHe LIHOroKpaTHO
ro KYHOHOBCKoro pacceHHHH. He6onhmaH cTpeHa nporH6a TpaeKTOpHH Hua-

nocTh HOHHaauHOHHblX IlOT8PL 5HeprHH Ha 8'AHHHUe nyTH TaKae IlOS:BOHHllT 
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ynpOCTHTL pemeHHe 3a'AaqH B OIIPaBAW3aDT mHpOKOe npHMeHeHHe HTepaUHOH
HIDC MeTO'AOB. 

ttcnonL30BaHHe nOA06Hb!X oco6eHHOCTeil KaMepHoro SKCnepHMeHTa B 
npe'AnaraeMOil BHHMaHHD pa60T8 Il03BOHHeT cy~eCTBeHHO ynpOCTHTL 3a~aqy 
onpeAeneHHH KHHeMaTnecKHX napaMeTpOB KaMepHOil qacTHIU,1, CAenaTL'AO
CTynHOil ee AHR cqeTa Ha SBM c He6on1,mon naMHTLD H OTHOCHTenLHO MaJlI:W 
6UCTpOAeilcTBHeM (KaK, HanpHMep, SBM M-220 c OAHHM Ky6ou M03Y). 

B 'AHCcepTaUHH paCCMOTpeH PH'A BonpocoB, OTHOCHIIU1XCH K HaXOllt,lleHHD 
HMnynLCOB KllMepHUX qacTHUi H3HOEeH anropHTM onpeAeneHHH STHX napaMeT
poB no 'A8HHUM CTepeOCHHMKa H YTOqffeHHfl HX Ha OCHOBe yqeTa aaKOHOB 
coxpaHeHHH. CoaAaHHaHBO ~Tli AH YCCP (XapLKOB) nporpauua CIIK peanHayeT 
STOT anropHTM Ha H3UKe SBM "M-220 11 H npe'ACTaBnHeT co6oif cepmo CTaH
'AaPTHhlX nporpauu B CHCTeMe liC-2. IlpoBepKa nporpaMMli CIIK Ha Tpex TUCH
qax CMOAenupoBaHHIDC TpeKOB n03BOHfl8T CAenaTL ABa OCHOBHIDC BliBO'Aa: 

a) omH6Ka B onpeAeneHHH aaqanLHhl.X napaueTpOB npH OTKnmqeuHH cny
qattHIDC WaKTOPOB (MHOrOKpaTHOe KYHOHOBCKOe pacceHHHe, omH6KH onepaTo
poB B H3MepeHHHX KOOP'AHHaT ToqeK Tpexa H penepHIDC Toqex) npa.KTHqecKH 
OTCYTCTByeT (MeHee 0,5%); 

6) OWH6KH Ee B napaM8Tpax1 flBHH~IJU18CH cneACTBHeM STHX WaKTOpOB 1 
BcerAa HaXOAHTCH B npe'Aenax, 'AOnycKaeuux KoppenaunoHHoil uaTpuuen own-
6ox; npH STOM cpe'AHflfl omH6Ka uunynLca 'AHH BO'AOPO'AHOil Kauepu IlOPHAKa 
2-4% npH omH6Ke onepaTopa IO MKM aa ~oronneaKe. 

nHccepTaUHfl COCTOHT H3 BB8'A8HHH, Tpex rna.B ':11 aaxnnqeHHH. B nepBott 
rna.Be paCCMOT¥8Hli OCHOBHU8 BOilpOCli IlOCTpOeHHH MHHHMH3H¥ieuon KBa.ztpa
TnHOil wopu1/ 7/: OT6paKoBKa 11nnoxo ua1o1epemmx 11 Toqexl ,I9/, nocTpoe
HHe ypaBHeHHfl cne'Aa TpaeKTOpHH sapHE8HHOil xauepHoil qacTHUhl Ha CTepeo-

--CH"l.MKe"/I?/; yqeT MHOroxpaTHoro KYHOHOBCKOro pacceamrn/20/. Bo BTOpol! 
rnaBe uanaraeTCH ueTOAHKa onpeAeneHHH KHHeMaTnqecKHX napaMeTpoB qacTH
uu/21122/: a) anropHTMli MHHHMHaauuu wopuu <p B cnyqae onpe'AeJieHHH 
uunyn1,ca no KpHBH3H8 (6noK HaqanLHOrO npH6nHE8HHH H 6JlOK yToqaeHHfl na
paueTpOB/210; 6) anropHTY npocTpaHCTB8HHOro BOCCT8HOBneHHH TpaeKTOpHH 
B CJlyqae H8XOE'A8HHH HMilYJlLCa no npo6ery 'AJlfl qacTHU, OCTaHOBHBmHXCH B 
Kauepe/211; B) anropHTM Y.TOqffeHHH KHHeMaTuqeCKHX napaueTpOB Ha OCHOB8 
yqeTa aaKOHOB coxpanemrnl22/ • B TP8TL8l! rJlaB8 rOBOpHTCH 06 opraHHsaun:11 
npoBepoK H tipHBOAHTCH AaHHue peaynLTaTOB npoBepox nporpauuu crnc/23/. 
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r11aBa I 

PaCCMOTp8HHe OCHOBHWC BonpOCOB MaTeMaTHqecKOil o6pa60TKH WHHLMOBOil 
HHffiOpuanuu, CBH3aHHWC C nocTpOeHH8M MHHHMH3Hpyeuon KBa.ztpaTHqnol! ~opuu. 

Tpa.ztHUHOHHUM MeTOAOM cpaBH8HHH SKCnepHMeHTanLHWC 'AaHHIDC C Teope
THqecxon KPHBOil, aaBHCHll{eil OT HCKOMWC napaMeTpOB qacTHIU>l, HBJlfl8TCfl 
OTHCKaHHe MHHHMyua no 8THM napaueTpaM H8KOTOpoll KBa'ApaTHqHol! <popuu. 
3aueTHM, qTQ TaK KaK uaTpHua KBa.ztpaTHqHoil ~opw 3aBHCHT OT HaqaJlLHO
ro :11unyn1,ca, Ta.KaH MeTO'AHKa OTliCKaHHH HYEHIDC napaueTpOB He HBHfl8TCH 
Henocpe'ACTB8HHliM cneACTBHeM npHHUHna uaxcuuyua IlPaB'AOilO'A06HH. 0AHaKo, 
8CJlH 8~~eKT MHOrQKpaTHoro KyJlOHOBCKoro pacceHHHH HeBenHK, TO o6a ue
TO'Aa npHBO'AHT K 6HH3KHM peaynLTaTau. 

YquTuBaH aTo aaueqaHne, B nepBoil rnaBe paccuaTpHBaeu Bonpocu 
Il0CTP08HHH KBa.ztpaTHqHoif ~opuu: 

<p = i: !'fl~ {p)[!li-li(Xi,P)][l/;c,-f te(X,c,, P)]. 
<"-•I 

3AeCL .X~, Yi ( l = I,2, ••• , h. ) - KOOPAHHaTu Toqex, uauepeHHIDC onepa-
Topou Ha CJl8'A8 Tp8K8i 11, - 0611{88 KOJlHqecTBO Toqex Ha CTepeOCHHMKe 
(B IlP8'AllOHOE8HHH, qTo nnoxue H3MepeHHH OT6paKOBaHH); P - HaqanLHHil 
m.mynLc qacTHUH; <pyHKUHH Y = IK. (x, P) npeACTaBnaeT co6ott ypaBHeHHe 
CJle'Aa TpaeKTOPHH Ha Ka.ztpe C HOMepou /l 1 uaTpHua !/if{, ( p) 8CTL MaT
PHUa omH60K 8KCnepHM8HTa. 

B nepBOII naparpa<pe H'A8T peq1, 06 OT6paKOBK8 nnoxHX HauepeHHil, TO· 
8CTJ, o nony~eHHH TOJlLKO TeX Toqex { Xi , ';Ii) ( i =I ,2,. •·• 1 tt-) ,KOOMH
HaTu KOTOp:WC BXOAHT B KBa.ztpaTHqHyD <pOpuy ({). Ilp8AJlaraeuul! CilOC06 OT-
6paKOBKll OCHOBaH Ha npHHUHIIe Ma.KCHMyua IIPaB'AOilOA06HH. BBHqHcnHT8JlL
HOM IIJlaHe T!UCOI M8TO'A IlP8ACTaBJlH8T co6ol! HTepaunOHHliH npouecc, 
rAe Hall'A8HHli8 B peaynLTaTe IlP8'Ali'AYDt8rO mara Beca 8KCII8pll116HTanLHIDC TO
qex llCIIOHL3YDTCH 'AJlH npoBe'AeHHfl pacqeTHOil KPHBO!l, AaDll{eil HaHnyqmyD 
annpOKCHM8UllD, H ~o Y'AaJleHHOCTH ToqeK OT STOil KpHBOl! onpe'A8JlHDTCH 
Beca Toqex B CJl6'AYD~eu npH6JlHE8HHH. 

Pemeuue aa.ziaqu HMeeT ABa 8Tana. IlepBlil! COCTOHT B TOM, qTo 
no Toqxau ( Xi , Jfi) ( i = I ,2, ••• , n.. ) , npeACTaBJlHDDU!II' co6oll H3MepeHllH 
Ha Ha6JID'Aaeuol! KpHBoil, HYEHO eoccTaHOBllTL napaueTpH CK aeKoTopoll Bcno
uoraTenLHOll KPHBOl!, IlpHHa.ztneaa~en ceuellCTBy: 

m. 
!I== ({)(x,c) "'.E ell <j>,c(x) 

ll•O 

( q>" ( X ) - aa.ztaHBHe <pyHKUHH), npHHHMaH BO BHHllaHHe OmH6Kll B nauepe-
HHlDC AaHHIDC Toqex. B!opoll 8Tan COCTOllT B TOM, qTo IIO·Y'A8Jl8HHOCTH ToqeK 
OT nocTpoeuollTaKHM o6paaou KpHBoll AeJiaeTCH aaxnnqeHne o xaqecTBe Kal!C
~oro HsuepeHHH. OTllllqHTenLHHMH qep!auu npeAnaraeuoro a11ropllTMa HBHHDT
ca OTCYTCTBH8 60111,moro nepe6opa ~03110XH:WC BapHaHTOB 'AJlH BUHBJl8HHH IIJlO-
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I 
!' xoro li3MepeHHH;·cBe'AeHlie K MliHHMYMY BOJieBwc pemeHHil B BH6ope 3TaJIOH

HHX KOHCTaHT 'AJlfi OT6paKOBKli. 
Ilo li3JIOllteHHOMY B pa6oTe/IB/ anropliTMY COCTaBJieHa B ~C-2 CTaH'AapT

HaH nporpa1.11.1a 11 ~HJI:&TP 11 Ha H3HKe SBM 11M-220 11 , BODie'Aman B 6H6JlloTeKy 
cTaH'AaPTHWC nporpru,1,1 wnn:r,woBoil ueTO'AliKH ~Tli AH YCCP. C nen:r,m npoBepKH 
nporpaYMH li MeTO'Aa 6HJia C03'AaHa nporpauua, MO'A8JIHpym111aa C60li SJieKTPO
HliKli MeTO'AOM CTaTHCTliqecKHX HCllHTaHntt, KOTopaH lIBJIHeTCH 3BeHOM B nenH 
nporpaMM, MO'AeJIHpymllUIX KaMepHlitt 3KCnepHMeHT. IlpoBepKa nporpaMMH Ha 
TpexcTax CMO'AeJinpoBaHHHX TpeKax ll03BOJIH8T C'AeJiaT:& CJie'AYIDIIUle saKJimqe
HHH: 'AJlfi cnyqaa 'AByx ypOBHett TOtlHOCTH li3MepeHliH nporpaMMa11 ~HJI:&Tp 11 

pa6oTaeT Ha'AelltHO npH ycno':enn, t1To P:z ~ 0,2 H ·g:_ ? 3 .ro-3 ; Ilpe-
'AeJI:&HaH BeJIHtlliHa OTHomeHHH ~ onpe'AeJIHeTCH pasp~'AHOCT:&ID H 6HCTpo-
'AettCTBHeM SBM • 

BTopo~, TP8TliH H qeTBepTHil naparpawu llOCBHl!leHH HaxOllt'AeHHID WYHK
UHil /J( ( x , P), npe,11cTaBHHIDIIUIX co6oi1 wopuyny cne'Aa TpeKa Ha cTepeo
K~pe. YcnemHoe pemeHHe s~aqn onpe'AeJieHHH KHHeMaTHt1eCKHX napaueTpoB 
KaMepHHX qacTHU Ha SBM C He6on:r,mott llaMHT:&ID li 6HCTPO'A8ttCTBH81.1 BO MHO
roM saBliCHT OT Toro, HaCKOJIJ,KO Y'A06Ho' li KOMnaKTHO s~aHa wopYa CJie'Aa 
TpeKa Ha CTepeoKa'APe. 

nnfl OTHCKaHHH CJie'Aa TpeKa Ha CTepeoKa'Ape HYlltHO peruHTJ, Tpli s~atlli: 
a) Hai1Tli pc1JieHHe ypaBHeHHH 'ABHllt8HHH'KaMepHoi1 qaCTHll)l(§ 2); 
6) nonyqnn wop1,1ynu npoeKTHpoBaHHH npoHSBOJIHOJ.l ToqKH npocTpaHcT- · 

Ba Kauep1,1 Ha llJIOCKOCTJ, ~OTOCHHMKa (§ 3); 
B) llOCTpOHTJ, npoeKUHID tlaCTHl\I,I Ha CTepeOCHHMKe (§ 4). 

PemeHHe ypaBH8HHH 'ABlillt8HliH THllteJiott sapHllt8HHOi1 qacTHUH C yqeTOM 
TOPMOllteHHH (HOHH3aUHOHHHX llOTep:r, 3HeprHH) n111eu . B npe'AllOJIOllteHHH CJia-
6oi1 H80'AHOPO'AHOCTH MarHHTHOro llOJIH Ka1.1epH. IlpH HeO'AHOPO'AHOCTH llOJIH 
llOPH'AKa 3-5% pemeHHe nonyqeHO B BH'Ae KB~paTyp H Hail'A8HH nepBHe 118TH
pe qneHa CTeneHHoro pasnollteHHH pemeHHH. IlpoBepKa nporpa1,11,11,1 onpe'AeJieHHH 
HaqaJI:&HHX napaMeTpOB TpeKa, BKJIDt1aD111ett npe'AJIOllteHHHH MeTO'A npH6JIHllt8HHO
ro pacqeTa Ha CYO'A8JIHpOBaHHHX TpeKax npH BHKJID118HHHX CTaTHCTHqeCKHX 
noMexax,noKasana, tlTO omH6Ka B nunyn:r,ce He npeBwaeT 0,5-0,7%. 0'AHaKO 
3TOT anropHTY He 6HJI peaJIH30BaH B CHCTeue CilK BBH'AY HeonpaB'AaHHOg 
rpOM03~KOCTH BHlfflCJI8HHi1 npn yBeJIHtleHHH H80'AHOPO'AHOCTH llOJIH. 

IlpH 6on:r,mott H80'AHOPO'AHOCTH MarHHTHOro llOJifl KaMepH llP8'AJiaraeTCH 
M8TO'AHKa noliCKa aHaJIHTHqecKoro pemeHHH ypaBHeHHH nopeHna npH H8KOTO~ 
poM 'AOllOJIHHTeJI:&HOM npe'AllOJIOllt8HHli OTHOCHTeJI:&HO HOHH3anHOHHHX noTep:r,, 
a HMeHHO: WYHKUHH. p-l, s) noqTH mrnettHa Ha' 6on:r,mei1 qaCTH TpaeKTOpHH 
OT napaMeTpa s. IlpoBepKa nporpaYMH CITK Ha 60JIJ,DIOM KOJIHqecTBe CI.IO'Ae
JIHPOBaHHHX TpeKOB (OKOJIO Tpex THCfiq) llOKasana, qTo llP8'AllOJIOllt8HHe 0 

JIHHettHOCTli 3TOH WYHKUHH 'AJlfi BO'AOPO'AHOtt KawepH BllOJIHe onpaB'AaHO. 
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Yt1eT H80'AHOPO'AHOCTH 1.1arHHTHOrO llOJIH npOH3BO'AHJICH TaK, KaK 3TO 
npe'Anarae;?a B pa6oTe/24/. . . 

ITpoeunpoBaHHe TOqKH B npOCTpaHCTBe KaMepH Ha CTepeOCHHMOK npo
H3BO'Ali~CH KaK B npe'AllOJIOllteHHH llJIOCKonapaJIJieJI:&HOCTH pa3'A8JIOB onTnqe
CKHX cpe'A H nepneff'AHKYJIHpHOCTH HX OllTHqecKoil OCH o6~eKTHBOB, TaK n B 
npe'All0JIOE8HHH, qTo MoryT 6HT:& KJIHHH H nepeKOCI,1 CTeKOJI. B nporpaMMe 
CITK ncnon:r,symTCH wopuynu npoemrpoBaHHR TOJI:&Ko B nepBoM npe'AnonoxeHHH. 
YTotmeHHe napaweTpoB, BXO'AHIIUIX B wop1,1ynu npoeunpoBaHHR H saBncamnx 
OT reoMeTpnqecKHX 'AaHHHX OllTHqecKott CHCTeMH KaMepu, a TaKllte OT K03W
WHUH8HTOB npeJIOYJieHHH cpe'A, npe'AllOJiaraeTCH npoHSBO'AliTJ, Ha OCHOBaHHH 
TeCTOBHX npoBepoK no MeTO'AY HaHMeH:&mHX KBa'APaTOB. 

CJie'A TpaeKTOpHH qacTHUH Ha CTepeoCHliMKe Hllleu B BH'Ae CTeneH-
HOro pa3JI0llt8HHH !/ = f::. Jl,1<.X" -, r'Ae K03WWHUH8HTH AK ~BJIHIDTCH H3-
B8CTHHMH WYHKUHHMH OT KOOP'AHHaT TOtntH BsaHMO'AeilcTBHH HOT nunyn:r,ca 
qacTHUH. Cy111eCTB8HHlilM maroM B OTHC°KaHHH K03!M>HUH8HTOB AK HBJIH8TCH 
nepeXO'A B TpeKOBym/17/ CHCT8MY KOOP'AHHaT Ha K~pe: CHCTeMa ypaBH8HHi1 
'AJlfi OllP8'A8JI8HHH K03iM.>HUH8HTOB pa3HOX8HHH AK CTaHOBHTCH saMKHYTOil. 

B llOCJI8'AH8M,llfiTOM naparpa~e nepBOil rnaBlil peq:r, li'A8T 06 yqeTe 
IIHOrOKpaTHor·o KYJIOHOBCKOro pacceHIJHH npH o6pa60TKe KaJl8pHHX TpeKOB, 
TQqHee, o nocTpOeHHH H 06pa111eHHIII MaTpHUH flue. , BXO'AHl!lett B wopuy q> , 
'AJIH Tp8KOB C He6on:r,mott CTpenott npDrH6a. PaccuaTpHBaeTCH npH 3TOM cny
qatt BOCCTaHOBJI8HHH KOOp'AHHaT ToqeK TpaeKTOpHH B pa6oqeu o6~eMe K8.M8-
p1,1 H cnyqatt npoeUHpoBaHHR TpeKa qacTHUH Ha woTOCHHMOK. B pa6oTe/25/ 
BHB8'A8Ha wopMyJia 'AJifi pacqeTa YaTpHnH KyJIOHOBCKOro pacceHHHH !li.1· B 
llP8'AllOJIOllt8HHH, qTo TOPMOS8HH811 B CP8'A8 KaMepH MOJtHO npeHe6peq:r,. 
licnon:r,syH ~OPMYJIY ~ep1,1n126/ 'AJlfi llJIOTHOCTH pacnpe'AeJieHHH npocTpaHCT
B8HHOrO H yrJIOBoro CMe~eHHH~ Bli3BaHHoro MHOroKpaTHHM pacceHHHeM, 
MOlltHO 0606111HT:& nonyqeHHHI Bt25/ pesyn:r,TaT, npe'Anonaraa nunyn:r,c qac-
THl\I,I He CHJI:&HO MeHHDIIUIYCH: 

l!t 

Yi.J=if ((J·-e)(li-t)eceJdt, t =min,c;:n, 
r'Ae /'f - npo6er qacTHl\I,I 'AO ./ -ott TOqKH, a WYHKlllifi e(e,J onpe,neJIHeTCfl 

'UAU• 

0(t)=~ · l+(:1/ ,Xo p . 

DOOTHOmef ... u ... 

8'ABCJ, £s2 = 21,2 MsB (K03~~HUH8HT IIHOroKpaTHOro pacceHHHH, cu.1261), 
J,,,- p~Ha.UHOHHaH 'AJIHHa cpe'AH, rn. - uacca qacTHlU,I, P =P(e) - ee 
Hunyn:r,c. 

B cJiyqae npoennpoBaHHll. TpaeKTOpHH Ha Kamn,t ,nJIH MaTpHUH MHOro-
KpaTHOrO pacceHHHH cnpaBe'AJIHBO COOTHomeHHe: 

lx 
:7fl=f(JlJlj+Bd!y}j(lj'-t}(li-t)e(t)dt: 

IJ 
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EcnH o6~eKTHBli onTHqecKott CHCTeMu KaMepu HMeDT He6onr,mae yrnu 063opa, 
TO ,llllH onpe.neneHHH $I noeyqaeM COOTHOmem1e: 

-.J : et 
.1"i_j=-J. DJ.~j {f ~t)(/!i,-t)8{l)dt . . . 

(K03!pqJHUH8HTll vU , f3i , 0ai onpe,llenHDTCH onTHqec1rntt CHCTeMOH nyaupr,Ko-
BOtt KaMepu). .•-

06pameHHe MaTpHUll OWH60K, HBnli~II\ettcH cyMMOH MaTpH~ KYHOHOBCKO
ro pacceHHHH H ,llHarOHanr,Hott MSTPHUU omH60K H3MepeHHH (H3MepeHHH cqa
TaeM CTSTHCTHqecKH He3aBHCHMliMHt CBO,llHTCH K pemeHHD CHCTBM pa3HOCTHWC 
nHHettHWC ypaBHeHHH. 

r ;n a B a ll 

OnpeneneHHe napaMeTpOB KawepHwc qacTHll -
B nporpawwe C II K 

rnaBa BTOpaa nOCBHII\8Ha BOnpocaM OTliCKaHHH KHHeMaTHqecKHX napa
MeTpOB KaMepHott qacTH~. YqeT paa;nHqffWC 3q>q>eKTOB KaMepHoro 3KCne~H
M8HTa rrpOBO,llHTCH Ha OCHOBaHHH peaynr,TaTOB, nonyqeHHWC B pa6oTax/ 7,20l 

IlepB&e ,llBa naparpaqia npe,llCTaBnHDT codon ,llBa aTana B pemeHHH 
aa.naqH MHHHMH38UHH KBS,llpaTHqHott qiopM& {j) no HCKOM&M napaMeTp8.M p , 
qTQ paBHOCHHLHO OTMCK8HHD HMnynr,ca aapa:m:eHHOH qacTH~ no KPHBH3He ee 
TpaeKTOpHH B MarHHTHOM none KaMepu. Paa6HeHHe STOH 38,llaqH Ha ,llBa 3Ta
na BO llcex cymecTByD~X MeTO,llHKax: CSnoK Haqanr,Horo itpHCSnmEeHHH H 
onoK YTOqffeHHH napaMeTpOB) CBH38HO C TpeYH 06CTOHTenr,cTB8MH: , 

a) HeOoXO,llHMOCT!,D 3H8T!, MarHHTHOe none B K8.Mepe (KOTOpoe rtpe,llnO
naraeTCH HeO,llHOpO,llH&M) B,llonr, TpaeKTOpHH qacTHUlli 

CS) He06XO,llHMOCT!,D HMeTr, XOTH 6& npuCSnH:m:eHHOe 3HaqeHHe Haqanr,Horo 
HMnynr,ca, OT KOTOporo aaBHCHT M8TPHUa MHOrOKpaTHOro KynOBOBCKoro 
pacce!lHHHi 

B) Heo6XO,llHMOCT!,D HMeTr, ,llOCT8TQqHo CSnH3KYD K MHHHYYMY Haqanr,HyD 
ToqKy cnycKa, TaK KaK qiyHKUHH Ix. ( xi- , P) OT apryueHTOB P HenHHe£1Hu. 

IlpH B&qacneHHH HMnynr,ca qacTH~ B HaqanLHOM npH6nHl!CeHHH npe,ll-
nonaraeTCH, qTo MOJ!tHO npeHeopeqr, CH8JlYDII\HMH aqiq>eKTaMH: 

a) H80,llHOpO,llHOCTLD MarHHTHoro nona KaMepu; 
6) MHOrOKpaTHliM KYROHOBCKHM pacceHHHew; 
B) ,llHCTOpcaen onTHqecKOH CHCTBMU KaMepu. 

AnropHTM onpe.neneHHH Toq1rn· paaneTa H uwnynr,ca B Haqanr,HoM npu6nm1teBHH 
peamrnoBaB 11 KO,llaJC SBM "M-220 11 11 llH,lle ceMH CT8H,ll8pTHWC nporpaMM B 
vlC-2 I KOTOp&e B COBOKynHOCTH H83BaHU 116noK Haqanr,Horo npH6nmiteHliH 11 • 

IlpHHUHnHanr,Hall cxeMa aToro 6noKa BUrHHJlHT cne,llyD~M .o6paaoM: 

8 

!Iporpawwa Buqac.ireHHH K03qiq>HUH8HTOB yCS,llKH 11BKY11 

IlporpaYMa nepeXO,lla B TDeKOBYD CHCTeMy KOOp,llHHST 
- 11llTC11 

llporpa11Ma onpe,lleneHHH K03q>q>HUH8HTOB CTeneHHOro 
£13_JIOJB:8HHH cne,lla TpaeKTOPlili Ha CTepeOCHHMKe''KR:-I' 

llporpaw11a Haxo:m:,lleHHH awnynr,ca B Haqanr,HoM npu6nH 
_______ __ _ zeHHH "Ha.nez,lla11 

Ilporpa1111a no,llnpaJlKH HaMepeHHWC ToqeK 11ffiiT" 

IlporpaMMa BuqacneHHH TeopeTHqecKHX KOSq>q>HUHBHTOB 
• · paanozeHHH "TKE" 

B.noK YTOqHeHHH Haqam,Horo HMnynr,ca aapH:m:eHHOtt qacTHUll npe,ll
CT8JUIHeT coCSott C8M:& CT8H,llapTHWC nporpaMM, BUnonHeHHWC B-lrn-2. 
IlpHHUHnHanr,HaH cxewa 6noKa yToqueHHH B&rnli,llHT cne,llyD~M oCSpaaow; 

IlporpaYMa BOCCT8HOBneHHH npoqTpaHCTBeHHWC ,llnHH 
H KOOP,llHH8T 11B]lK11 

IlporpaMMa BUqHCneHHH MarHHTHOro nonH KaYepu 
11.nonr, TpaeKTOPHH "MITT" -

llporpa1111a onpe,lleneHHH KoaqiqiH
UH8HTOB CTeneHHOro paanoxeHBH 

one.Ila "KPC-2" 

Ilporpa1111a onpe~eneHHH uaqanr,
Horo uunynr,ca noim 

ImT 

I al Tiporpa1111a o6pameHHH Kyno-
c • BOBCKOtt M8TPHIU>l 

OKM 

,( TKP 
f_ 

2 
;?_ 

_, B Tp8T!,8Y naparpaq>e npe,llna~aeTCH MeTO,llHKa npocTpaHCTBeHHOro 
BOCCT8HOllneHHH TpaeKTOpHH ,llllH onpe,lleneHHH Haqanr,uoro HMnyn:&ca no 
npoCSery qaCTHU, OCTaHOBHBmHXCH B KaMepe. BoccTaHOBneHHe TpaeKTOpHH 
qacTBIU,t CB8,ll8HO K qucneHHOMY BHTerpHpoBaHHD CHCTeMu m.+3 ,llHqiqiepeH
nuan:&HWC ypaBH8HHI (tn - qucno npoeKUHH CTepeoKa.npa). ~3-38 H8TOqHo
CTB B3M8P8HBA KllZ,ltaH npoeKUBH CTepeOCHHMKa ,ll8CT 01108 auaqeHHe 
,llnHH8 TpaeKTOpBB; ,llanee Bee 8TH 3HaqeHHH ycpe,llHHDTCH. MoxeT cnyquTr,ca, 
qTo Ha H8KOTOpOM Ka,llpe nocne,llHHH TQqKa TpeKa BB,llHa HeqeT~o, B STOii 

0 

ceyqae npoBepKa Ha OKQHqaHB8 TpaeKTOPBH .nna TaKoro Ka,llpa He npOH3BO
,llHTCH. 
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B naparpawe qeTBepTOM HA6T peqL 06 HCllOJIL30BaHHH aaKOHOB coxpa
H8HHH B peam.urn i P AJIH onpeAeJiemrn HllllYJILCa HebpaJILHOR BTOpHqHOit 
qacTHUl:l, a eCJIH TaKOB8Jl OTCYTCTByeT - AJIH yTo~eHHH KHHeMaTHqecKWC 
napaueTpOB aapaxeHHWC qaCTHU. Maccu qacTHU llOJiararoTCH HaBeCTHl:lllH. 
He 06JI~8Jl YHHBepca.JfLHOCTLD TaKHX H3B6CTHWC nporpw,u ljlHTHpOBaHHH -
Ka.>< ¥/R!NtJ 1271 B UEPHe, KiCI( B liepKJIH, a Tane ~CSHeHCKHx/28129/, 
HaJiaraeuaa B AHccepTanHH nporpauua aa cqeT CSoJiee aKoHouaoro aJII'OpHT
ua noncKa YCJIOBHOro 8KCTpeuyua ll03BOJIH6T cymecTB6HHO yueHLmHTL Bpeua 
pa6oTu 8BU ina yKaaaHaoro THna peaKuHR. 

rnaBa W 

UeTOAHKa H peayJILTaTu npoBepoK nporpauuu CIIK 

rJiaBa ffi nocBHUleHa OllHCaHHD ueTOAHKH aBTOMaTH3HpOBaHHOR npoBepKH 
nporpaMlll:l cmc Ha IIOAeJIHX.KauepHoro aKcnepHll8HTa H OllHCaHHD peayJILTa
TOB npoBepKH ee OCHOBHWC 6JIOKOB: CSJioKa uaqaJILHoro npHCSJIHXeHHH H 
6JIOKa yToqHeHHH napaueTpOB. 

MoAeJIHpo»aHHe Kauepuoro aKcnepHMeH~ npecneAo»ano pasJIH~ue uen: 
ycKOpHTL n ynpOCTHTL OTJI~KY paaJIHtWWC nporpauu H 6JIOKOB 

nporpaMMl:l CITK; 
A06HTLCH OTCYTCTBHH CHCTeMaTHqecKHX omHCSOK B napaMeTpax; 
npoBepHTL yCTOAtll1BOCTL MeTOAa no OTHOmeHHD K CTOXaCTHqeCKHII 

aij_lqleKTall (uuoroKpaTHOe KYJIOHOBCK06 pacceaHHe H HSM6pHT6JlLHaH omHCSKa 
onepaTopa); 

Bl:lHCHHTL BJIHHHHe paannqHwc ljlH3HqecKHX a~eKTOB Ha omH6KH B 
HaxOlltA6HHH napaueTpOB qaCTHUl:l H y6eAHTLCH B Heo6xo,nHMOCTH yqeTa T8X 
HJIH HHl:lX 81jlljleKTOB npn OTl:lCKaHHH aTHX napaMeTpOB. 

AnropHTMl:l 1.10,nennpoBaHHH Baam1qHwc CTOPOH Kauepuoro aKcnep·mo1eH.Ta 
(reHepaUHH ljlHKTHBHoro TpeKa/3 I, yqeT OllTHqecKHX HCKaxeHHA, YOA6JIH
poBaHHe yca,nKH ljlOTOnJieHKH, MOA6JIHpOBaHHe "nJIOXHX" HauepeHHtt) npHBeAe
Hl:l B nepBWC ABYX naparpaljlax 8TOll rJiaBl:l. 

B TpeTLeu naparpawe roBopHTCH o nporpauue aTTecTaUHH nporpauuu· 
cmc, ll03BOJIHBmea YCKOpHTL npoBepKy npeAJIOllt8HHOR MeTOAH~H onpe,neJieHHH 
KHHeMaTHqecKHX napaueTpOB TpeKa. ITpHHUHllHaJILHaH 6JIOK-CXeMa nporpaUMl:l 
aTTeCTaunH ITA~ npHBeAeHa HHllte. 
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Ilporpauua HaCTpoRKH BXO,na B 
YOAeJI~pym~e nporpauuu 

MOA8JIHpyD~e nporll_all_Ml:l 

CTaTHCTHqecK8Jl o6pa60TKa 
peayJILTaTOB npoBepoK 

BUAaqa peayJILTaTOB: neqaTLi 
_ rpaw_HKOllOCTPOHT8JlL 

PeayJILTaTu npo»epoK nporpauuu cmc (§ 4, § 5)AeuoHcTpHpymTCH AJIH 
cnyqaa, KOrAa B uo,nenL Kru.tepHoro aKcnepHMe~Ta BHeceHl:l cJieAym~e 
AaHHl:le: 

Kauepa BOAOpo,nHaH (aTO yqHTl:lBaeTCH KOHCTaHTaYH, xapaKTepHay
D~MH HOHH3aUffOHHl:l8 noTep~ H MHOroKpaTHOe KYJIOHOBCK08 pacceHHHe); 

OllTHqeCK8Jl CHCTeua KaYepu TpexoCS~eKTHBHaH; 
KOHCTaHTl:l OllTHKH cneAYD~e: 
p, . <Z) (J) • 

a,= 6,4391 ; d, = 6,4391 ; · d1 = 6,4391 
d;"= 0,1846 ; . d;2'= 0,1846 ; d?1= 0,1946 ; 
ct,''!::35,2506 ; d~21=-35,2506;- d;"= -35,2506; 
d!4= o,55145; d~zJ= o,55145; d/'1= o,55145 
d ,,,_ -12 • dw_ 6. • d r•J_ 6 • 

'S- I S'- I s- I d:= o ; cf;,2'= -I0,3923; dl''= I0,3923 ; 

noBepXHOCTH paaAena OllTHqeCKHX cpe,n cqnTaroTCH llJIOCKOnapaJIJieJILHl:lMHj 
uarHHTHoe none KaMepu H; H = 14 Krayc; 
MaTpHUa uarHHTHoro llOJIH aaAaeT H80AHOP0AHOCTL llOJlff B KaMepe 

llOPHAKa 7%. 
a).ITpoBepKa nporpaMMl:l HaqaJILHOrO npH6JIHllteHHH C U8JILD Bl:lHCHeHHH 

CHCTeuaTHqecKHX omH60K aJiropHTUa. 
reuepHpOBQJIHCL npoTOHl:l H Y830Hl:l~C uaqanLHl:lMH HMilYJILCaMH 

350 M~B ; 500 M~B; 800 M~B, TQqKa Bl:lneTa Bl:l6npanacL B paanHqHux 
qacTHXKm.lepu (Kauepa npe,nnonaranacL 40-caHTHMeTpOBOM); BH6npanHCL 
paannqaue yrm1 norpyllteHHH ~ B HHTepBane (-I ,2 < J, < I ,2) n · 
paannqaue. aanuyTaJILHue yrnu fa. He uo,nennpoBaJIHCL cJiyqaMHl:le waKTopu 
(omH6Ka onepaTopa H KYJIOHOBCKOe pacceHHHe). He MO,nennpoBaJIHCL TaKllte ae
o,nHOPOAHOCTL uarHHTHoro IlOJlfl H HCKallteHHH onTHKH I Bl:l3B8HH_l:le H8JIH"ll18M 
npenmrnHIDUIHX cpeA, TaK KaK 3TH 31jlljl8KTl:l He yqHTl:lB8IDTCll 6JIOKOM 11HaqaJIL
HOro npn6JIHJ!t6HHH 11

• 
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Peayn1>TaT11 npoBepKH: cucTeuaTuqecKaH omH6Ka B napaueTpax npH 
qeTHpexKpaTHOM npOXOllt,7:leHHH qepes nporpauuy TI~T npaKTHqecKH OTCYTCT
ByeT - npH 11BHKnJOqeHHblX 11 l10HH3anHOHHblX noTepruc l1 HeyqeTe HX B 6noKe 
Haqan1>Horo np116n11xemrn B · mmyni,ce MeHee I Man/c i B yrnax cf... 11 ./J B 
qeTBepTOM ,7:leCHTHqHQIJ 3HaKe nocne 3allflTOtt; npn M0,7:lenHpOBaHHH HOHH3a
nllOHHWC noTepi, H yqeTe nx B 11unyn1,ce ueHee Tpex MaB, B yrnax.l l1 .la 
B qeTnepTOM .ziecaTnqaou saaKe nocne sanuoa. 

6), IlpoBepKa 6noKa Haqan1>Horo np116n11xeHHfl ,7:lmI BHflCHeHHfl omH60B 
B napaueTpax, BH3BaHHblX CTaTHCTHqecKHMH llOTepHMH. 

reaepHpoBanHCJ, npoTOHH H M830HH C HMnyn1>CaMl1 B HHTepnane 
300 Man/c <: P < I500 Man/c. ]!na 1tax,11oro sHaqemrn aaqan1>Horo 

\ 
HMnyni,ca BH611panHc1> pasnuqHue yrJJH norpyllteHHH -I,3 < "- < I,3 c maro1i1 
h~= 0,2. MeT0,7:lOM cTaTHCTHqecKHX ucnuTaHHil 1,,10.11enuponan11c1, omH6KH 

onepaTopa ( 6 = IOww) H 1.moroKpaTHOe KynoH0Bc1toe pacceHHHe; reHe
puponanoci 25 cnyqailHHX peanHaanuil TpeKa c o,11HHaKOBblMH Haqan1>Hb11Jl1 
,7:laHHblMHi aaTeM Bbl'll!Cnflnl1CJ, cpe~HeKBa,7:lpaTHqHble oml16KH B napaueTpax 
no nceu peannaauHHM. 

PeaynI>TaTH npoBepoK: OTHOCHTen1>Hafl cpe.11HeKBa,1lpaTl1qHall omH6Ka 
B onpe.11eneH1111 uunyni,ca npoToHa He npenumaeT 5% .1tnH yrnoB norpyxeHHll 
,l B HHTepBane (-0,5 ; 0,5) npH ncex nponepeHHWC aHaqeHHruc Haqani,aoro 
uunyni,cai He npenumaeT IO% npH .I.,, nexamnx B HHTepnane (-I,I; I,I)i 
He npenumaeT I2% npH / J./ = I, 3 i .1tnll MeaoHOB cooTBeTCTBYDll!He omn6KH 
noqTH B,7:lBoe ueH1>me. 

B). IlpOBepKa 6noKa. HaqanI>HOrO llpH6nHllt8HHfl )Inf! BHflCH8HHfl He06X0,1lH
MOrO qncna nsuepeHHblX ToqeK Ha npoeKUHH TpeKa. 

reHepuponanuci, npoTOHbl c u1,,1nyn1,cauu, nexall!HMH B HHTepnane 
(300 MaB/c< P< I500 Man/c) H c yrnauH norpyllteHHll B HHTepBane 
(-I,I < ,;._ < I,I); omH6Ka onepaTopa paBHHnaci, IOww. Ha Ka,11pax 0T-
6Hpanuc1, TOqKH, HaMepeHHHe onepaTopo1,,1 B KonnqecTBax n : n = 5,B,II,I4 
,7:lnfl KalK,7:lOrO TpeKa. qucno Ka,7:lpOB paBHllnOCJ, TpeM. 

PeaynI>TaTbl npoBepoK: npH fl.?, 8 cpe,1lH8KBa,1lpaTHqHue,omH6KH B KH
HeMaTHqecKHX napaueTpax npaKTHqecKH 0,7:lHHaKOBH H paBHH omH6KaM, nony
qeHHHM B llYHKTe 6. 

IlpoBepKa 6no1ta yToqHeHHll napaueTpOB npe,7:lCTa:BnaeT co6oil, co6cTBeH
Ho, nponepKy Bcea OCHOBHOil BH'll!CnHTen1>HOil qacTH nporpaYYH CTIK, TaK 
KaK BX0,7:lHblMH ,7:laHHHMH ,7:lHll 6noKa YTOqff8HHll 6Hnl1 ,7:laHHHe, nonyqeHHHe B 
6noKe Haqan1>Horo npu6nHEeHHH. 

r). IlpOBepKa nporpaYYH C UenLD BHflCHeHHfl CHCTeYaTHqecKJ4X OmH60K 
anropHTMa. 
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reHepupoBanHCJ, TpeKH C pasnHqffblMH HaqanbHblMH napaMeTpa!AH. IlpH 
reHepaUHH 6blnH 11 0TKmoqeH1111

: Oml16Ka onepaTopa, !JHOrOKpaTHOe KynOl!OB
CKOe paccef!HHe, H80,1lHOP0,1lHOCTJ, uarHHTHOro nom1, OilTHqecKHe HCKaJ:tefOOI, 
HOHHSaUHOHHHe llOTepH aHeprHH. B COOTBeTCTBeTCTBHH C STHM Bee 8TH 
8!W)8KTH He Y'lllTHBanHCJ, H npH pa6oTe nporpau!Jbl CTIK. 

Peayn1>TaTbl np0Bepm1: Cl1CT8l.laTHqecKafl OlllH6Ka B onpe.11enHe!JblX 
napaueTpax npn 0,7:lHOKpaTHOM npoxollt,7:lemrn qepes TI~T B 6no1te Haqan1>Horo 
np116nmiteHl1f1 l1 0,7:lHOKpaTHOU npoXOllt,1l8HHH qepea Il11T B 6noKe YTOqHemrn 
OTCYTCTByeT (.IlmI HL1nyn1,ca, Hanpnuep, MeHee nonoBHHI,J lfaB/c) • 

.1!) IlponepKa npaBHHbHOCTH yqeTa )teTepMHHHPOBaHHWC aipcpeKTOB 11 
He06X0,1ll1MOCTl1 TaKoro yqeTa. 

_Mo.11enupoBanHc1>_ TP8Kl1 C 11ll0,1lKnDqeHHe!J" mllllJ, 0,7:lHOro H3 cne.1tYIOlllBX 
8!W)8KTOB; l10Hl13aUHOHHble llOTepu, OllTHqecKHe HCKallteHHH, H80,1lHOP0.1lHOCTJ, 
1.1arm1THoro nonH. 

. Peayn1,TaTH npoBepKH:. npH yqeTe COOTBeTCTBYJOmero 8WW8KTa B 
nporpauue CTIK OlllH6KH B HaxOllt,1l8Hl1H napaMeTpOB TpeKa OTCYTCTBOBanH 
(Hanpm.aep, uunyni,c Haxo.11unca c ToqaocTI>JO .110 0,7:lHoro Man/c); ecmi lite 
He yqnTHBaeTCfl H80,1lHOp0,1lHOCTJ, MarHHTHoro nona, TO omH6Ka B HMnyni,ce 
qacTHUH MOllteT ,1lOCTHraTb 7% (.1lmI TpeKoB c TOqitOil BHneTa y Kpafl Ka
Mepu); ecnn He Y'lllTHBaJOTCfl HOHH3anHOHHHe llOTepn, TO Oml16Ka B HMnyni,
ce npOTOHa C HaqanbHHIJ HMnynbCOIJ.350 Man/c MOlKeT ,7:lOCTHran IO-II% 
(B 3aBHCl1MOCTH OT ,1lHHHH TpeKa B KaMepe); ecnn He yqHTHBaJOTCfl OilTH
qecKHe HCKallteHHH, TO ,1lmI npOTOHa c Hlmyn1,co1.1 IOOO MaB/c Ollll16Ita MO-
JKeT ,1lOCTHraTb 5% (npH yKa3aHHblX Bblme KOHCTUHTax OTITHKH). , 

e) IlponepKa nporpaML!H ,1lmI BHflCHeHHfl O!llH60K B napaMeTpax, 
BHSBaHHblX cnyqaJ1HHMl1 cpaKTOpaun. 

IlpOB0,7:lHHCH SKCnepnueHT, aHanornqauil onncaHHOMy B nyHKTe 6). 
Peayn1>TUTH npoBepoK: OTHOCHTen1>HaH cpe,7:lHeKBa,7:lpaTHqHaH OlllH6Ka 

B onpe.11eneH11H m.myn1,ca nporpauuoll CTIK 2% - 2,5% aa cqeT yqeTa MHoro
KpaTHoro KynOHOBCKoro pacceHHHfl npH HaqanI>HblX HMnyn1,cax KaMepHhIX 
qacTHU: 400 Man/c ~ p ~ I500 Man/c H yrnaxc,£:B HHTepnane (-I,I; I,I). 

llt) IlpoBepKa nporpauuu CTIK Ha B03MOlltHOCTJ, l1,1l8HTHqJHltau1111 npo
TOHa H .7lt...11es0Ha. 

IlpH HayqeHHH peaKnult (pOTOpollt,7:leHHH: 

'tf-p-;r~:r 
'( p-p:J+ :r J(O 

XP- nJi+ 

'(p-p1l 0 
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l1 TaK ;naJiee, 11;neHTll())l1UllpOBaTI, qacTllUbl (Hanp11uep, :Ji' l1 p ) npoBepKOti 
3a!WHOB coxpaHeHllff He npe.l(CTaBJIHeTCff B03MOlltHblM, ecJill np11cyTCTByeT. 
HeiiTpaJII>Haff BTOpllqHaff qaCTllUai BllayaJII>Haff ll;lleHTll(j)llKaUllff qacTllU 
(no p11cyHKY cJie;na Ha CTepeoc])oTorpaw1111) He Bcer;lla 6hlBaeT 6eccnopHoti. 
1103TOMy (51,ma npollaBe;lleHa npoBepKa B03MOiltHOCTeti nporpaMMbl CIIK 
11;neHTWQllUllPOBaTI> npOTOH l1 Ji 1--uesoH. . "' 

I'eHep11poBaJICff npOTOH C l1MITYJII>COM 350 MsB/C l1 Bblql!CJiffJiaCI> npo
rpauuoii CilK BeJill~Ha 'f2 B npe,l(ITOJIOllteHHll, qTO 3TO npOTOH ( l/1:p ) 
l1 B npe,l(IlOJIOlKeHIUl,qTo 3TO Me30H ( ip;Ji ) • BblJIO cuo;nem1pOBaHO 25 CJiy
qafiHb!X pean11sau11n. 3aTeM reHep11poBaJicH MeaoH c TeM lite HaqaJII>HblM 
llMITYiiI,COM 11 npOl13BO;llllJICff pacqeT BeJIH~H l/l;p l1 1/11,Ji • BblJia O11O-

;neJIHPOBaHa 3I cnyqafiHaH peaJI11aau11H. EcJI11 paccuaTpllBaTh nonyqeuuue 
BemiqJi!Hbl ItaK TOqJtH Ha ITJIOCKOCTll 'fi I t.p!;:, I r,l(e ? eCT:& p llJill 
Ji , TO OKasuBaeTCH, qTo M630HHble TOqKH pacnonararoTCfl B 06JiaCTll, 
qacTOTa nona;naHllfl B KOTopyro TOqK11, COOTB6TCTBYD~en npOTOHY, Mana. 

B lIOCJie;nHeM naparpawe ;llHCC8pTaUllll co6paH llJIJIJOCTpaTllBHblti ua
TepllaJI npoBepoK C lIOflCHeHllffMll l1 BhlBO;llaMH. 

AHamls lIOJiyqeHHblX peayJII,TaTOB lIO;llTBeplK.l(aeT H8O6XO.!!KMOCTI, yqera 
11011H38Ul10HHblX noTepI> 3Heprllll, MHOro1tpaTHOrD KYJIOHOBCKoro pacceHHllfl, 
OlITllqecKllX l1CKalK8Hllil, HeO;llHOpO;llHOCTH MarHllTHoro lIOJifl KaMepu, 3aKOHOB 
coxpaHemrn rrp11 onpe;neJieHHll 1rnHe1.1ar11qec1tHX napauerpoB qacT11u 1 per11cr
p11pyeMwc B Kauepe. KpoMe Toro llCCJie;noBaHa 3aBl1CllMOCTI, Olllll60K B 
orrpe;neJiaeuux napaueTpax OT noJIOllt8Hl1liTOqKH paaJiera, HaqaJIIiHoro 
llMITYJII>Ca qacTllUbl, yrJia norpyllteHHff TpeKa, l(OJillqecTBa H3MepeHHti Ha 
npoeKUllll l1 Olllll0KH oneparopa npll c~eMe KOOp;llllHaT ToqeK Ha TpeKe. 

3AKJII01!EHllE 

OcHOBHble peaYJIIiTaTbl nnccepraLU111 

OCHOBHOti ueJII,10 npe,l(Jiaraeuon pa60Tbl 6blJIO 003,l(aHlle ueTO;llllKll onpe
;neJieHllfl KllHeMaTHqecKHX napauerpoB qaCTllU Ha 6aae 9UBM ,llHenp-2, IJ-220 
npHMeHHTeJII,HO K MaJiblM KaMepau ~Tll AH YCCP, llMeIDli(llM HeCKOJII,KO o6~eK
THBOB, C OTHOCllTeJII>HO Hl13K03HepreTHqecKHM nepBllqff!:,IM nyqKOM (j)OTOHOB. 
B npouecce coa.l(aHHH aroii cncreuu: 

I) lIOJiyqeHbl npoCTble peKyppeHTHble ())OPMYJibl ,l(Jlfl pacqeTa TpaeKTOpllH 
3apHlK8HHOfi qaCTHU!:,I B ITy3°blPI>KOBOlt KaMepe i Hafi;lleH ~ll'A qiyHKUllti n_poemt
pOBaHHfl Ha CTepeOKa.l(P C ITOJIHblM yqeTOM OITTHqecKHX HCKallt6HHfii noJiyqeHO 
nomIHOtlllaJII>HOe pa3JIOllteHHe npoeKUllll . Ha crepeocHHMKe TpaeKTOpllll 
qaCTl1Ub1 1 

2) npe;nnollteHa 60Jiee 3KOHOMHaH M8TO;lll1Ka ITOCTpoeHHfl l1 o6pa~eHHfl 

MaTpllUbl MHOrOKpaTHOro KYJIOHOBCKOro pacceHHHfli BllepBb18 npo;nenaH 

yqeT KYJIOHOBCKOro pacceHHHfl Ha CTep80CHHMK8i 
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3) npHBe;lleH !JeTQZt OT6paKOBKl1 11 llJIOXHX 11 113Mepemllt I OCIIOB!,IBa-. 

JOli(lliiCff Ha npllH~me Ma!(CllMYL!a npaB;norro;no611H; 
4) rrpe;nJIOllteHa M8TO;lll1Ka BOCCTaHOBJieHllfl rrpOCTpaHCTBeHHOii 

TpaeKTOpllll 6e3 llOllCKa 11 COOTB8TCTBYJO~llX11 ToqeK i 
5) pa_spa6oTaH MeTO;ll yToqneHllfl Kl11IeMaT11qeCKHX napaMeTpOB qacTllU 

Ha OCHOBe yqera 3aKOIIOB coxpaHeHllH, ;naro~llil 3Hai:rnTeJII>HYJO 3KOHOLlllID 
MaillllHHOro BpeueHH np11 o6pa60TK8 co6UTHii (j)OTOPOllt;lleHllffi 

6) coa.l(aHa uenI> nporpauu, Mo;neJI11py10liUlt paan11quue cropoHbl Ka
uepHoro a1tcnep11MeHTa; HaJiaJKeHa aBTOMaT11aaU11H rrpoBepoqHux paooT 
rrporpaMMbl CIIK nyieM cos;naHHfl rrporpaMMbl aTTecTau1111 (IIA)iHU 3TOii ocuo
Be Bblpa6oTaH pH;n npaKTllqecKllX peK0MeH;nau11ii rrp11 11CllOJII>30Ba!!l111 CIIK i 

7) BblHCHeHa He06XO;llllMOCTI> yqeTa 11omrnaU110HHIDC llOTep:E, 3Hepr1111,. 
MHOrOKpaTHOrO KYJIOHOBCKoro pacceHHllfl, OllTllqecKl1X llCKallteHllii,HeO;nHo
po;nHOCTH MarHl1THoro llOJifl Kauepbl, aaKOHOB coxpaueHllfl B peaKUllflX 
qioTopollt;neHllfl nyTeM MaTeMaT11qec1toro MO.l(eJI11ponamm; 

8) llCCJie;noBaHa aaBll?llMOCTI, TOqHOCTll B orrpe;neJIHeMbIX rrapaMeTpax 
qacTllU OT pasJIHqHb!X waKTOPOB KaMepHoro irncnepllMeHTa: llOJIOlKeHllff 
TOqJtll pa3JieTa, HaqaJII>Horo llMllYJII>Ca qacTllUbl, yrJia rrorpylKeHllfl TpeKa, 
IWJill qecrBa 11aMepe1rnil Ha rrpoeKUllH, cpe;nneKBa;npar11qHoii om116Kll orrepa
ropa rrp11 c~eMe Koop;llllHaT roqeK Ha TpeKe. TiepBLie 5 nymtTOB >1MeJI11 
CBOeii U8JII,JO 3KOHOMl110 MalllllHHOro BpeMemL H orrepaTHBHOii rraMHTll 8UB!!t; 
nyHKTl1 6 l1 7 llMeJill I.(8JII,JO rrpoBepKy 8JirOpllTMa ;no aanycKa ItaMepbl i 
llOCJI8;l!Hlll1 8 rryHKT xapaKrepHayeT TOqHOCTI> Been 8l(Cilep11MeHTaJII,HOii 
MeTO;llllKH B !l,6JIOM, Birnroqafl CllCTeMy o6pa60TKl1. 

!.!aTepllaJibl ;n11ccepTau1111 ;llOKJia,l(LIBaJillC:E, Ha 2-M MelK;nyttapo;nHOM 
CllMIT03llYM8 no H;nepHOtt pa;lll103JI8KTPOHl1Ke, r.j'jy6tta, !964 r.; Ha 
l,!elK;nyHapo;nHott KOHg)epeHUllll ITO MaTeMaT11qcCKl1M IJGTO;llaM pemeHllff 
aa;llaq H;nepHoi1 qi11a111t11 1 r. Zly6Ha, !967 r.; Ha Uelt;lly1rnpo;nHOM c11Mrro
a11yMe no BonpocaM aBT0MaT11aau1111 oop2.6or1rn ;nammx c nyaupI>KOBbIX 
11 llCKpOBb!X KaMep, r.j'jyoHa, I97I r. i Ha llTOrOBblX !(OHqJepeHUllflX 
or;neJia Buco1t11x aHepr11il !968 r,-I97I r. (~Tll AH YCCP, r.XapI>KOB)i 
Ha !.IOJIO;llelKHblX KOHiIJepeHUHflX ~Tll AH YCCP naMHTll K.,ll.CllHGJII>HllKOBa, 
!968, !969, I97I r.r., r.Xap1,xoB; Ha ceu11Hapax B murn, r.,lly6Ha, 
I968-I970 r.r.i Ha ceu11Hape B ll~B8, r,CeprryxoB, !969 r., a TaKl!te 
orry6Jil1KOBaHbl B pa6oraxlI7-23/. 
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