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0TI!iChlD8BTCH CXBMa 6nOKB pBI"'IiCTpa CKOpOCTii, C TIOMOWbiD KOTOpOI"'O 

38M ynpasnHeT peiK~<MaMii pa6oTLI npoeKropa EnC-75. EnoK BLIDOnHeH 1 ( 
s craHnapre KAMAK. 

npliBBilBHbl anrOpHTMbl )lnH BKnJO'IBHH H/Bb!KnJO'IBHHH TipOBKUHOHHblX 

naMn, ynpasneHHH nepeMOTKOfi nneHKH, swnycKOM 6y~epHofi nern1< H saKyyM-

HbiM TipHiKHMOM TinBHKH B ~HnbMOBOM KaHane, 0TIHC8Hbl anropHTMLI li TipHBB- I 4 

llBHbl pe3ynbT8TL! HCTiblTBHHfi pa60Tb! TpeX pa3nH'!HbiX nporpaMM nnH 

nepeMBWBHHH H3MepHTenbHb!X KapeTOK B TO'IKY C 38/lBHHOH KOOpllHHBTOH. 

Pa6ora BhiDOnHeHa B Jla6oparopHH Bbi'!HcnurenbHOil TBXHHKH 

H aBTOM8TH38UHii Ol1HI1. 

' 
Coo6aqeaae 061.eABaeaaoro BBCTBTYT& a.11epawx accne.lloaaaal. ):ly6aa 1977 

Astakhov A.Ya,, Komov G.M. P10 - 11122 
Apparatus and Algorithms for Control of the BPS-75 
Projector by Computer 

A scheme of the velocity register block (BRS 1) is described 
with which help a mini-computer {PDP-8 type) controls the BPS-75 
projector. The block is made in CAMAC standart. Algorithms 
are given for switch on/off projecting lamps, transport of photo
graphic film control, buffer loop output, and vacuum press of films 
in film channels. Algorithms are described and the results of 
three different program test br transfer of measuring carriages 
to a given-ordinate are presented. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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B ocHoey pa3pa6oTKH cxeM ynpaeneHHH npoeKTopoM 

lillC-75 OT 38M llOJIO)I(eHbl CJie~yiO~.IIe npHHllHDbi: 

- Hafiop CHrHaJIOB npH pafioTe C Bbi'-IHCJIHTeJibHOH MaUIH

HOH TaKOH )l(e, KaK npH pafioTe on epa TOpa; 

- B Ka)l(~hlH MOMeHT apeMeHH C npoeKTOpOM pafioTaeT 

JIH6o onepaTop, JIH6o MaUIHHa; 

- onepaTop HMeeT B03MO)I(HOCTb B HeOfiXO~HMWX CJiy-

4aHX OT KJIIO'-IHTb 3 B M H npo~OJI)I(HTb pa6oTy caMOCTOH

TeJibHO. 

TaKOH UO~XO~ U03BOJIHeT OCTaBHTb HeH3MeHHWMH cxe

Mbl ynpaeJieHHH ODTHKO- MeXaHH'-IeCKOH 4aCTbiO npHfiopa / l' 

~ofiaBHB B HHX IOJibKO uenH KOMMyTaUHH CHrHaJIOB OT 

onepaTopa H 3BM. 

EJIOK PETHCTPA CKOPOCTH EPCJ 

38M ynpaBJIHeT npoeKTOpOM 4epe3 6JIOK 6PCl, Ko

TopbiH ebmonHeH e cTaH.n.apTe KAMAK H exo~HT a cocTaa 

nynbTa npHeMa-nepe~a'-IH ~aHHbiX 2 . Ero CTpyKTypHaH 

cxeMa noKa3aHa Ha puc. 1. 
6JIOK CBH3aH C npoeKTOpOM HH4JopMaUHOHHWMH H yn

paBJIHIO~HMH IllHHaMH. llepBble ofipa3yiOT B JiPCl ll-pa3-

pH~HhlH cTaTyc npH6opa /eM. puc. 2a/. B 1"'4 pa3pH~ax 
CTaTyCHOrO CJIOBa ycTaHaBJIHBaeTCH "l ", eCJIH cpafiaTbi

BaiOT KOHUeBble BbiKJIIO'-IaTeJIH H3MepHTeJibHbiX KapeTOK, 

B 578 pa3pH~ax - aaapHHHble BWKJIID'-IaTeJIH DHTaHHH ,ll,BH

raTeJieH no.n.MoTKH. O.n.HoapeMeHHo 6noK Bblpa6aTblaaeT 

cHrHan Janpoca L, ecnH ecTb pa3peUieHHe OT TpHrrepa 

MaCKH. 9-ii: pa3pH~ CTaTyca y~ep)I(HBaeTCH B e~HHH'-IHOM 
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Puc. 1. CmpyKlltypHa.Ji cxe..wa 6AoKa pezucmpa cKopocmu 
liPCl. 

COCTOJIHHH Ha BpeMJI BWUYCKa neTJIH, a 10-ii: - Ha BpeMJI 
npH*HMa nneHKH. EcnH ~HJibMOBWe Kauanw 3aHJITW nepe
MOTKoii: HJIH BW60pKOH neTJIH, TO B 11-ii: pa3pJI~ 3aUHCW· 
BaeTCJI "1 ". CTaTyCHOe CJIOBO C'"IHTWBaeTCJI B 3BM KOMaH
~OH F (0). 

qyo6w BwnonHHTb KaKyro-nH6o onepanaro B npoeKrope 
C UOMOIUbiO KOMaH~ 6JIOKa Ha ynpaBJIJIIDIUHX WHHaX ycTaHaB
JIHBaroTCJI CHrHanw, HMHTHPYIDIUHe pa6ory oneparopa, a 
TaiOKe npH3HaK "Pa6ora c 3BM". B 3TOM cnyqae cHrHanw 
nocrynaroT B npoeKTOp C perHCTpOB 1iPC1. 
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llepBhli pa3pH~ perucrpa pe•uMa pa6orhl Bhlpa6aThl
aaer npH3HaK CBH3H C MalUHHOi, OCTaJlhHhie 'IeThlpe BKmo
'IaiDT npoeKUHOHHhle naMnhl. 3anuch ynpaanHmmero Ko~a 
B :noT perHCTp llpOH3BO~HTCH KOMaH~Oi }<'(18), <iJopMaT 
Janucu noKaJaH Ha puc. 26. KpoMe roro, nepBhii pa3pH~ 
perucrpa Mo•er 6hiTh ycraHoaneH B "0" oneparopoM 
c noMomhm KHOnKu Ha nynhre ynpasneHHH. TaKHM o6pa-
30M JanpemaercH BhmonueHue B npoeKrope acex KoMaH~ 
OT 3BM. 

~JlH nepeMOTKH llJleHKH B perHCTp CKOpOCTH KOMaH~Oi 
F(l6) Heo6xo~HMO Janucarh ynpaBJIHmmui Ko~. co~ep
•amui "1" B o~HHHa~uaroM pa3pH~e I puc. 2e/. B HeM 
nepBhle rpu pa3pH~a Ja~amr cKopocrh, ~Ba cne~ywmux -
HanpasneHue nepeMo rKH, 6 · 9 pa3pH~hi Bhi6upamr <tJunhMo
npoTli*HhiH KaHan. B 10-M pa3pH~e yKaJhiBaercll npu3HaK 
nepeMOTKH Ha O~HH Ka~p. 

12 {( 10 9 8 ., 6 5 , 3 2 { 

Cmamyc npuoopa /c~ [ np [Bn [.t4[.t31 .("2[.('1 [HY [aY[Hx [ax I a 

Paooma c 3BM, 8.('mOI.IeHue npoe.c4uoH-~~ [n3[n2[17f It I 6 
J.lbtx 11a m r; 

ne~;~o;:a lcmltlnx-11{~13Kic.cltKI H lal3elzeltel G 

YnpadneHue 
~apem.camu [ o I H [B l3elzel1e[ HI a [3el2el lpj 
Puc. 2. cJ>opMaTflbl ynpaBAJIIOIJIUX cAoB npoeKmopa lillC- 75. 

~JlHHa nepeMOTaHHOH llJleHKH llO~C'IHThlBaeTCJI 12-paJ
pJI~HhiM C'IeT'IHKOM Ka~poa. Ecnu B CTaplUHH pa3pJI~ pe
rucTpa cKopocTH Janucaua "1", TO ua c'IeT'"IHK nocTyna
IDT CHrHaJlhl ~aT'IHKa CTon-MeTOK, B UpOTHBHOM cnyqae -
~aT'IHKa yrna noaopora se~ymero ponuKa. Ecnu nneuKy 
nepeMaThlBaiDT HeCKOJlhKO KaHaJIOB, TO Ha C'"leT'IHK no~a-
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IOTC11 curHanbl OT KaHana, HOMep KOToporo onpe,IJ.en11eT 
CXeMa npHOpHTeTa. llpHOpHTeT KaHanos y6blsaeT OT 6-ro 
K 9-My pa3p11.IJ.Y perHCTpa CKOpOCTH. 

llpH nepenonHeHHH Cl.feTl.fHKa Ka,IJ.pOB H3 6noKa .6PC1 
nocTynaeT cHrHan Janpoca, Hanuque KOToporo MO)KHO npo
sepHTb KOMaH,IJ.OH F(8). 

,[l.ng ynpasneHH11 H3MepHTellbHbiMH KapeTKaMH S perHCTp 
CKOpOCTH ,IJ.Oll)KeH 6b1Tb 3anHCaH KO,IJ. C HyneSbiM O,IJ.HHHa,IJ.
UaTbiM pa3p11.IJ.OM /eM. puc. 2z/. B 3TOM cnyqae nepsble 
TpH pa3p11,IJ.a onpe,IJ.ell1110T CKOpOCTb KapeTKH X, 4-B: H 5-B: 
pa3p11.IJ.bl - HanpasneHHe. B 6-7-10 pa3p11,IJ.ax aHanorH"'HbiM 
o6pa30M 3a,IJ.aiOTC11 napaMeTpbi nepeMeiUeHH11 xapeTKH Y . 

Ecnu s 6noxe ycTaHosneH npH3HaK "Pa6oTa c 3BM", 
TO no KOMaH,IJ.e F(ll) S npoeKTOpe Hal.fHHaeTC11 BblnyCK 
neTnH, OKOHl.faHHe onepauuu onpe,IJ.en11eT asTOHOMHa11 cxeMa. 
KoMaH,IJ.a F (9) ycTaHasnusaeT s ucxo,IJ.Hoe cocT011HHe no
ruqecxue cxeMbi 3neKTPOHHOH CTOHKH ynpasneHH11. 

KpoMe SblllleHa3saHHbiX 6nox sbmonH11eT KOMaH.IJ.Y o6-
IUero c6poca Z , KOMaH,IJ.bl F (1) H F (2) nepe,IJ.aiOT, COOT
BeTCTSeHHO, CO,IJ.ep)KHMOe perHCTpa CKOpOCTH H Cl.feT"'HKa 
S MalliHHy, a F (17) 3anHCbiSaeT 12- pa3p11,IJ.HbiH KO.IJ. S 
cl.feTl.fHK. KoMaH,IJ.a F (12), ycTaHasnusag s "1" Tpurrep 
MaCKH, pa3pelllaeT 3anpoc OT KOHUeSbiX SbiKlllOl.faTeneH, 
F (10) c6pacblsaeT 3anpoc oT cl.feTl.fHKa xa,IJ.pos H ycTa
HasnusaeT s "0" Tpurrep MaCKH. KoMaH.IJ.OH F (27) MO)KHO 
nposepHTb cocT011HHe nepsoro pa3p11.IJ.a perHcTpa pe)KHMa 
pa60Tbl. EcnH OH HaXO,IJ.HTC11 S "1 ", TO S OTSeT Ha KOMaH,IJ.y 
F(27) 6nox nocblnaeT s KOHTponnep oTseT no lliHHe Q . 

AJIFOPHTM.bl YIIPABJIEHH.JI PE)l(HMAMH PAEOTbl 
IIPOEKTOPA C IIOMOJJ(b/0 3BM 

BKAIO~eHUe npoeKIIUOHHbiX AaMn SblnOllH11eTC11 KOMaH
.IJ.OH Janucu s perucTp pe)KHMa pa6oTbl. HoMep naMnbl 
3anHCblsaeTC11 no3HUHOHHbiM KO,IJ.OM SO 2-7-5 pa3pS,IJ.aX pe
rHCTpa. B nepsoM pa3ps,IJ.e 3Toro perucTpa npH pa6oTe 
c 3 B M seer ,IJ.a .IJ.Oll)I(Ha 6b1Tb JanucaHa "1 ". 

YnpaeAeHue nepeMOiflKoil nAeHKU. llo.IJ. ynpasneHHeM 
MalliHHbl S03MO)KHa nepeMOTKa Ha 3a,IJ.aHHYIO ,IJ.llHHY HllH Ha 
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Onpe,IJ.eneHHOe KOllHl.feCTSO Ka,IJ.pOS H CHHXpOHHa11 noKa,IJ.posag 
nepeMOTKa. B nepsoM cnyqae nporpaMMa ynpasneHHB s 
3aSHCHMOCTH OT .IJ.llHHbl, Ha KOTOpyiO Ha,IJ.O nepeMOTaTb 
nneHKY, .IJ.Oll)I(Ha onpe,IJ.en11Tb cxopoCTb nepeMOTKH, o6ecne
l.fHTb nnaSHbiH pa3rOH H TO"'HYIO OCTaHOSKY. 

TOl.fHOCTb OCTaHOSKH 3aSHCHT OT CKOpOCTH nepeMeiUeHHS 
nneHKH. TaK, S cnyqae OCTaHOSKH no CTOn- MeTKaM MaK
CHMallbHble OTKllOHeHH11 OT cpe,IJ.Hero nOllO)KeHHS MeTKH npH 
H3MeHeHHH CKOpOCTH OT 0,1 .IJ.O 0,6 M/C COCTaSll1110T co
OTSeTCTSeHHO 0,3 H 1,0 MM. B cnyqae OCTaHOSKH no cur
HallaM ,IJ.aTl.fHKa yrna nosopoTa se,IJ.yiUero ponuxa npe,IJ.enb
Ha11 OWH6Ka pasHa OWH6Ke OTCl.feTHOH CHCTeMbl yrna noso
pOTa H COCTaSn11eT 7 MM. 

MaKCHManbHa11 cKopocTb nneHKH sbi6HpaeTC11 TaKoil, 
"'T06bl 3a speM11 nepeMOTKH <i>HllbMOnpOT11)KHble MeXaHH3Mbl 
ycnenH nnaSHO Ha6paTb paCl.feTHYIO CKOpOCTb, a 3aTeM CHH-
3HTb ee ,IJ.O UeHTpHpYIOIUeH senH"'HHbl. rpa<i>HK H3MeHeHH11 
CKOpOCTH S 3aSHCHMOCTH OT .IJ.llHHbl, Ha KOTOpylO Ha,IJ.O 
nepeMoTaTb nneHKY, noKaJaH Ha puc. 3. 

Ecnu nepeMOTKa sblnonH11eTC11 Ha cKopocTH 6onee 
1,0 M/c, To, l.fT06bl cne.IJ.11IUa11 CHCTeMa .IJ.SHraTeneB: no,IJ.
MOTKH ycnesana oTpa6aTbiSaTb 6y<l>epHyro neTnro, npH paJ
roHe HY)KHO noCTeneHHO, C HeKOTOpOH 3a,IJ.ep)KKOH, ysenHl.fH
saTb CKOpOCTb OT MHHHMallbHOH ,IJ.O Tpe6yeMOH senH"'HHbl. 
B ynpasn11IOIUeil nporpaMMe Y.IJ.06Ho ucnonbJosaTb speMeH
HOH anropHTM paJroHa. Mbi peKOMeH,IJ.yeM s 3TOM cnyqae 
H3MeHSTb KO.IJ. CKOpOCTH Ha e,IJ.HHHUY qepe3 0,1 C. TopMo
)KeHHe nneHKH SblnOllH11eTC11 TaK)Ke S COOTSeTCTSHH C rpa

<i>HKOM puc. 8. 
AnropHTM CHHXpOHHOH noKa,IJ.pOSOH nepeMOTKH OCHOSaH 

Ha nposepKe <t>nara cKopoCTH s cTaTycHoM cnose npoeKTopa. 
lloKa,IJ.pOSblH pe)KHM pa60Tbl 3anOMHHaeTC11 Ha TpHrrepax 
6nOKOS SblnycKa neTllH. 11-H pa3p11.IJ. CTaTyCHOrO CllOSa 
y,IJ.ep)KHSaeTC11 S COCT011HHH "1" .IJ.O TeX nop, noKa CHrHana
MH C ,IJ.aT"'HKOS CTOn-MeTOK 3TH TpHrrepbl He 6y,IJ.yT c6po
WeHbl so scex pa6oTaJOIUHX KaHanax 1 1 ~ llposep1111 cocT011HHe 
4lnara CKOpOCTH, MO)KHO onpe,IJ.ellHTb MOMeHT, KOr,IJ.a onepa
UH11 nepeMOTKH JasepweHa. IlporpaMMa .IJ.ll11 3Toro cnyqag 
,lJ.Oll)KHa SblnOllH11Tb Clle.IJ.YIOIUHe ,IJ.eHCTSH11: JanucaTb S pe
rHCTp cKopocTH 6noxa .6 PC 1 ynpasnsJOIUHH KO.IJ., Ja,IJ.aiOIUHH 
HanpasneHHe nepeMOTKH, HOMepa <i>HllbMOnpOT11)KHblX KaHa-
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Puc. 3. 3aeucuMocm& cKopocmu nepeMeUieHUJI om OAUHbJ 
nepeMOIIIKU nAeHKU. 

JIOB H npB3HaK noKa)];pOBOH pa60Tbl; nOCJie BpeMeHHOH 3a

)];ep~KH, He06XO)];HMOH )];JIS pa3rOHa nJieHKB, CHSTb CBrHaJI 

HanpaBJieHBS B npoBepBTL <IJJiar CKOpOCTB B CTaTyCHOM 

CJIOBe ; KOr)];a <IJJiar CTaHeT paBeH "0", yBeJIB'IBTL 'IBCJIO 

nepeMOTaHHbiX Ka]J;pOB Ha e]J;BHBU:y; nOBTOpSTL BbiWeHa3BaH

Hble onepau:uu, noKa nJieHKa ue 6y)];eT nepeMOTaua ua 3a

J];aHuoe 'IBCJIO Ka]J;pOB. 

B&mycK 6y(JepHoii ne11111u Me~)];y KapeTKoii X u Be)];y

IUBMB pOJIBKaMB, a Ta~e BaKyyMHbiH npBCOC nJieHKB B 

<IJBJILMOBOM KaHaJie Ha'IBHaiOTCS no KOMaH)];e F (11). llpB 

3TOM 9-B: B 10-B: pa3pS)];bl CTaTyCHOrO CJIOBa YCTaHaBJIBBa

IOTCS B "1 ". MoMeHT BpeMeHB, KOr)];a 9-B: pa3pS)]; CTaTyca 

CTaHeT paBHbiM "0", yKa3biBaeT Ha OKOH'IaHBe BblnycKa 

neTJIB B <IJBKCaU:BB nJieHKB BO BCeX Bb16paHHbiX KaHaJiaX. 

YnpaeAeHU€ U3M€pUIII€AbHbJMU KapeiiiKQMU. 3)];eCb MO~O 
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Bbl)];eJIHTL )];Ba uanpaBJieuus. llepBoe - pa3pa6oTKa aJiro

pHTMOB B nporpaMM peryJIHpOBaHBS CKOpOCTLIO nepeMeiUe

HBS KapeTOK. BTopoe HanpaBJieHBe CBS3aHO C Bbi60pOM 

CTpaTerBB Bble3)];a B 3a)];aHHYIO KOOp)];BHaTy B pe~BMaX 

nporpaMMHoro conpoBo~J];euus. H~e npuBo)];sTcs pe3yJIL

TaTbl BCCJie)];OBaHBS pa60Tbl nporpaMM, OTHOCSIIJ:HXCS K 

3TOMy uanpaBJieHHIO. 

B COOTBeTCTBBB C aJiropHTMOM/S,4 / CKOpOCTb nepeMe

IUeHHS KapeTOK yMeHLwaeTCS B 3aBBCBMOCTB OT pa3HBU:bl 

Me~)];y 3a)];aHHOH B TeKyiUeH KOOp)];HHaTaMB. if3MeHeHBe 

CKOpOCTB npOB3BO)];BTCS Ha rpaHBU:aX onpe)];eJieHHbiX yqacT

KOB BJIB 30H TaKBM o6pa30M, 'IT06bl K 3a)];aHHOH TO'IKe 

KapeTKB npH6JIB~aJIBCL Ha MHHHMaJILHOH CKOpOCTB. Kor)];a 

pa3HOCTb KOOp)];HHaT CTaHOBBTCS MeHLWe HeKOTOporo 'IBCJia, 

ynpaBJISIOIUBe B03)];eHCTBBS CHHMaiOTCS B C'IHTaeTCS, 'ITO 

KapeTKH BbleXaJIH B 3a)];aHHYJO TO'IKy. Mbi HCCJie)];OBaJIB 

pa6oTy ABYX nporpaMM, peaJIB3YJOIUHX 3TOT aJiropHTM. 

B nepBoB: Koop)];HHaTbl 6biJIH npe)];cTaBJieHbl )];ByMs Mawuu

HLIMB CJIOBaMB, BO BTOpOH - O)];HBM. B nocJie]J;HeM CJiyqae 

nSTL MJia)J;WBX pa3pS)];OB KOOp)];HHaTbl nOJIO~eHBS KapeTKB 

oT6pacbiBaJIBCL. Ha puc. 4 noKa3aHbl rpaHHU:bl H3Meueuus 

cKopocTeii )];JIS KapeTKH X. KpuBas I cooTBeTCTByeT 

pa6oTe nporpaMMbl c )];BoB:uoB: TO'IHOCTLIO. BeJIH'IBHa 30H 

no)];6upaJiaCL no rpa<IJuKaM nepexO)];HbiX npou:eccoB u yToq

usJiacL 3KcnepuMeHTaJILHO. TaK KaK )];HHaMB'IeCKue u CTa

TB'IecKue XapaKTepBCTHKB KapeTOK He O)];BHaKOBbl, TO 30-

Hbl )];JIS Y uecKOJILKO 6oJILWe, 'I eM )];JIS X . 

B TpeTLeB: nporpaMMe ucnoJIL30BaJics aJiropHTM )];BHa

MB'IecKoro TOpMO~eHBS. ,lJ;JIS OCTaHOBKB KapeTKH Ha ee 

)J;BBraTeJIL no)];aeTcs uanps~euue o6paTHoro 3HaKa. llpu 

3TOM TOpM03HOH nyTL COKpaiUaeTCS nO'ITB B )];Ba pa3a. 

llpuuu:un pa6oTbl nporpaMMbl noscuseTcs ua puc. 5. llo 

BeJIB'IBHe pa3HOCTB Me~y KOOp)];BHaTaMB BCXO)];HOH B 3a

J];aHHOH TO'IeK Bbl)];aeTCS KO)]; HanpaBJieHBS B CKOpOCTB, on

pe]J;eJISeTCS KO)]; TOPM03HOrO B03)];eHCTBBS. llpB nepeceqe

HBB rpauuu:~a~ 30Hbl TopMo~euus uanpaBJieuue MeuseTcs ua 

npoTBBonoJio~uoe u ycTaHaBJIBBaeTcs onpe)];eJieHHbiH pauee 

KO)]; CKOpOCTB. llpOBCXO)];BT )];BHaMB'IeCKOe TOpMO~eHBe Ka

peTKB. B MOMeHT, KOr)];a CKOpOCTL KapeTKH paBHa HyJIIO, 

3BM CHBMaeT ynpaBJISIOIUee B03)];eHCTBBe, C'IBTas, 'ITO 
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Puc. 4. 3a6UCUMOCI/Ib CKOpOCIIIU Kapei/IOK 0111 paCCIIIOJIHUJI 
nepeMeUieHUJJ. 

KapeTKa Bblexana B 3a.I{aHHYIO TO'IKy. IlepeMe~eHHe KapeT

KH Ha paCCTOJIHHe 6onee 5100 MKM BblllOnHJieTCJI Ha MaK

CHManbHOH - 7-ii: CKOpOCTH, TOpM03 BKniD\faeTCJI3a 1200 MKM 

OT 3a.I{aHHOH TO'IKH. OcTanbHble rpaHHUbl 30H BKniD'IeHHJI 

CKOpOCTeH - 5100, 2500, 800 H 220 MKM, .I{nJI HHX rpaHH

Ubl 30H TOpMO)KeHHJI - 750, 320, 100 H 15 MKM H KO,I{bl 

CKOpOCTeii: 572, COOTBeTCTBeHHO. ~nJI TOpM03a B nepBbiX 

Tpex 30HaX HCITOnb3yeTCJI BTOpaJI, B OCTanbHbiX - nepBaJI 

CKOpOCTb, 'ITO HCKniO\faeT KOne6aHHJI, Bb13BaHHble ,I{HHaMH

\feCKHMH y.I{apaMH npH H3MeHeHHH ynpaBnJIIO~ero B03,I{eii:

CTBHJI Ha npOTHBOnOnO)KHOe. 0TMeTHM, 'ITO rpaHHUbl 30H 

ao acex Tpex nporpaMMax Bb16paHbl .I{nJI cnyqaJI cKopocTeii 
/5' 

KapeTOK, COOTBeTCTBYIO~HX rpacPHKY B pa6oTe 1
• 

. Pa6oTy 3THX Tpex nporpaMM Mbl cpaBHHBanH no cne

.I{YID~HM KpHTepHJIM: TO'IHOCTb Bble3,I{a B 3a,I{aHHYIO TO'IKy, 

BpeMJI nepeMe~eHHJI Ha cPHKCHpOBaHHble paCCTOJIHHJI, Tpe-

6yeMaJI eMKOCTb naMJITH B cnoaax 3BM TPA-1001. 
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/Coa c~opocrnu, 
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IJnuHa 30H61 

1 1 - I I 0 
m""' Sfoo 7fo 
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Puc. 5. Tpa(JuK ynpaeAJJJOUiezo eo3oeiicmeuJJ /a/ u cKo
pocmu /6/ npu OUHOMU'l€CKOM IIIOpMOJIC€HUU. 

0wH6Ka Bble 3.IJ.a no,I{C'IHTbiBanacb no «lJopMyne 

1 N 
oz-I \X.-X \. 

N is 1 1 0 

r.I{e N- KonH'IeCTBO Bble3.I{OB (N=20), X 0 - 3a,IJ.aHHaJI 

KOOp.I{HHaTa, Xi - KOOp.I{HHaTa OCTaHOBKH KapeTKH • 

BpeMJI onpe.I{enJinocb KaK cpe,D.Hee 3HalfeHHe nepeMe

~eHHii H3 TO'IKH (X 1 ,Y 1 ) B TO'IKY (X2 , Y 2 ) ,PaCCTOJIHHe paa

HO (X 1 -X 2 ). 
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flepaaH nporpaMMa /anropHTM nocTeneHHoro CHH)f(CHHH 

CKOpOCTH, BhlqHCJICHHH C aaoiHoi TOqHOCThiD/ 3aHHMaeT 

500s HqeeK naMHTH, BTOpaH, peaJIH3YIDIUaH TOT )f(C aJiro

pHTM C 12-pa3pHaHhiMH KOOpaHHaTaMH, - 400 S, a rpeThH 

/c aHHaMHqecKHM TOpMO)f(CHHCM/ - 700s j{qeeK. OcraJib" 

HhJe aaHHhie no nporpaMMaM npeac raaneHhl B ma6/l. 1,2. 

~ 0,1~ 1,0 

f 1,7 I, 2 
-- -------

2 32 30 
- ------

3 7,5 85 

~ 0.(3 (,0 
. 

'T 

f 0,5. f, 2 
. ----

o.zs[ t,o 2 
-- - ---

3 0,3 0, 7 

Ta6nu4a f 

7, f 35 

I; 4,5 
f---- ---

3Z 3f 
-

97 75 

OwuoJCa {"'~"') co4-
Mfll!-ltHu9 c Ja4t/~
Hou m041cou np" nt
Pf"''Ufl~<~uu ~«~P•
'f'O~ 1-10 q:>u~cupo
oaHHble ~CCmOf· 
HUg ( J., MM). 

Taonu4o 2 

7, f 

f,lj 

(, z 
--- -

0,9 

35 

2,3 

2,2 
--~ 

(,6 

Bptm• (~t~ rtept/f'llf· 
u.jeHUI mOIC" HO 
cpuccupo 1-(~tbter~· 
Cm091<ii.Jf ( J.. MM . 

flo pe3yJihTaTaM HCCJieaoaaHHH pa6oThl nporpaMM MO)f(

Ho peKOMeHaoBaTh aJirOpHTM aHHaMHqecKoro TOpMO)f(CHHH 

B cnyqae 6oJihlllHX nepeMemeHHi KapeToK /Bbie3a B paioH 

OllOpHhiX KpCCTOB, BCplllHH H T .a./, aJIH pC)f(HMa nporpaM

MHOTO COllpOBO)f(aCHHH - aJiropHTM BblC3aa C BhiqHCJICHHCM 

KOopaHHaTbl, 3aaaHHOi oaHHM MalllHHHbiM CJIOBOM, a B CJiy· 

qae ·roqHoro UCHTpHpOBaHHH HC06XOAHMO onepHpOBaTh 

fiOJIHopa3pHaHhiMH KOOPAHHaTaMH. 
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