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rHimPOH 

* IfucTnTyT qras= AH ECCP, M1mcK I ft.-t; 



AHHOT8rurR 

OrnrcaHa rrporpaMMa reoMeTplfC!eeKoM peKOHcTpyttll.I1H co6HTH.fi, 

saperHCTpHpOB8HHUX C IIOMOilfE>IO ycTaHOBrui rl1fiEPOH IIpR HCCJie,n;oBa

HHH rHrrepsapsmoBoo6MeHHhiX rrpoueccoB rrpn aHeprHn I2 raB Ha cep

nyxoBCKOM ycitopHTeJie. IIporpsMMa HlliiHcaHa Ha .F.£3UKe ~OPTPAH, 3a

HHMaeT 06'beM OIIepaTHBHO.fi II8M.F.£TH 3BM 3201\ VI OpHeHTii!pOBaHa Ha 

8BM KJiacca EC-1060 • .A.n:ropnTM, 3aJioJKeHHHii B rrporpaMNJY,HOIIOJI:&-

3yeT oco6eHHOCTH perHOTpRpyeMhLX yoTaHOBKOii ri1IIEPOH 006HTH.fi ll 

co,n;epJYt.HT HOBue aJieMeHTI:J no cpaBHeEI1IO c paHee orrncaHHbnviH aJiro

PHTM81'JJH. C ITOMO~:biO rrporpaMMbi 6HJIO o6pa60T8HO OB1Ille MH.,"'I..i'IHOH8 

006HTH.fi CO ope,n;He.fi OKOpOOT:biO 0,2 c:eK./oo6IITI1e (Ha 8BM EC-I060). 

IIpRMeHeHue ,n;aHHO.fi rrporpaMMII rrpH H~~eHHH rnrrep3ap~oBoo6MeHHHX 

IIpOD;eCOOB IIOKa38JIO ee a,n;eKBaTHOCTJ: IIOCTaBJieHHO.fi sa,n;a-qe. 



BBE.l{EHI1E 

~ HCC~e~OBaHH.R: ITPOU9CCOB o6p230BaHRH H pacrra~OB ~SCTHU Ha 

CeprryxoBCKOM ycKopHTe~e dana 003~888 YCTSHOBKS "Tllrrepoa" /I/ H pa3-

pa60TSHO COOTB9TCTByromee MST9MSTH~9CK09 o6ecrre~eHHe, OITHCSHHID KOTO

poro ITOCBRm9H p~ pa60T / 2-6/. 

B ~aaaoif pa6oTe oiiE:cHBaeTCH rrpc.rpaMMa reoMeTpH~ecxoif pexoacTpyK

UHH co6HTH:i! HYPE R,Hcrro~"D30BaHHaH ;r.~ o6pa6oTKH co6HTHi c o~MeaoM 
rnrrep3ap~OM /7 -S/. Jti3yG:9HHe ~ITOC06C'B. peKOHCTpyKI:I,HH C061:lTHH / 9-I2/ 

ITOK838~0, ~TO HCITO~n3yeMHe M9TO~ H rrporpaMMH He .R:BnffiDTCH YBHB9pcS~b

HHMR, a,KaK IIpaBWIO, C03~8IOTCH H HCLOJI"b3yr<>TCH AJll{ Ka>It,ll;OH ROHKpeTHO:f! 

YCT8HOBKH H 38BJ4C.R:T OT MHOriDC YCJIOBK£i: (~eTeKTHpyiOO.taH arrnapaTypa, 

cpoSOBI:le yCJIOBH.R:, HHT9HC:HBHOCTb H COClTSB ITS,IJ;8IJI.Ilero ITOTOKa 'ti8CTm:J; H 

T.n.). 

IIporpaMMa HYPER 6HJia co3;n;aaa E:a ocao:se IDITRJieTaero omiTa pa-

6oTH Ha YCT8BOBR9 "fHIIepoH" H KMeeT CITenH~'tieCKHe B03MOmHOCTH H OC0-

6eHHOCTH. IlporpaMMa IIpe~H83H8'ti9HS .If)EH IIOHCKa TpaeKTOpHii 38PJi7K9HHliX 

'ti8CTHD;, 38perHCTpHpOBaBHHX ycTaHOBKOH, onpe,n;eJieBM HX reoMeTpll't!9CRHX 

H KHH9M8TH~9CRHX rrapaMeTpOB, OT6opa ITO onpe~eJieHHl:lM KpHTepHHM H 38-

ImCH aa JICP (JieBTy CyMMapBliX pe3yJI"D~'8TOB) OT06paBHbiX co6HTH:£i: ,1J,Jlfi 

;n;aJI"DBeftmei o6pa60TRH. 06pa60TKa RS]O(OrO C06HTJI.R: COCTOHT H3 CJI9~ 

rroCJie;n;oBaTeJibBHX maro:s: 

I. 't!TeaHe :a ;n;eKo;n;HpoBRa 

2. paCIT03B8BaHH9 TpeKOB ~SCTBU 

3. onpe;n;eJiea:m:e reoMeTpx~ecRKX napaMeTpoB TpeKoB 

4. rrpoBepKa BOCCT8HOBJI9HHOrO C06HTH.R: ITO 38,D;8BHl:lM KpHTetm.R:M 

5. BOCCT880Bn9BH9 HMITyJibCOB 38J~9BHHX 'tJ8CTKU 

6. 38ITHC"b HHcpopMaUHH 0 C06HTHH Ha JICP. 



2. 

KpoMe aToro B nponecce o6pa6oTKH Ka~oro co6HTHH aaxaTIXHBaeTCH 

cne~aH ma~opManHH: 

I. ~aaaRe o pa6oTe TpeKoBHX ~eTeKTopoB, 

2. B~axffiDTCH OTKnOH9HHH cpa6aTHBaH~ Ha TpeKOBHX ~eTeKTOpaX 

OT TpeKa H BgqHCHH9TCH cpe~Hee OT~OHeHHe, 

3. ~~TCH yr~ IIOBOpOTOB ~H KaMep,perHCTPHpyromHX Y 
npoeKD;liiO. 

lloaxe KpaTxoro onHcaaHH.ycTaBoBKH m o6mei cxeMH pa6oTH nporpaM

MH no,npo6ao ormcHBaeTcH xa,It.znrli mar o6pa6oTKH co6HTRR:, ~aJiee ormca

HH napaMeTpH, onpe~eJIIDOIItHe ycJioBxa: pa6oTH, H Baxtae:linme nowrporpaMMH, 

BXO.ns:rmHe B cocTaB nporpaMMH I-I Y P£ ~~ 

OIDICAimE YCT AHOBKVI 

Ha pmc. I noxasaao cxeMaTH~ecHoe Hso6palteHHe ycTaaoBKH, JJGITOJI:&

soBaaaott B rKITepsaPfl,IJ;oBoo6MeaaoM aHcnepRMeaTe. CmcTeMa xoop~HaT 

CBH38H8 C OC:&IO nyqKa B yCKOpHTeJie E UeBTpOM cneKTpOMeT~ecKoro 

arrexTpoMaramTa MC-I2 II31. Hanpanneame ocx X - BBepx, aanpaBHeame 

OCH Y - BITpaBO, ecnx CMOTpeT:& ITO nyqxy. lleHTp CHCTeMH KOOp~HaT 

rrpmBHSaH x MC-I2, aa~aJio ~ = 0 aaxo.IJ;HTCH B neaTpe aJieRTpoMaramTa, 

nnocxocT:& ZOJI coBna.naeT c ITJiocxocT:&ro op6HTH nyqxa B ycxopmTene. 

TpeKoBHe ~eTeKTopH ycTaHOBKH JacnoJiozeHI:l TaK (pxc. I), ~To6H 

pei'HCTpHpOB8T:& OT,IJ;Bn:&HHe IlpB:MOJmHefHHe yqaCTKH TpaeKTOplli sapmiteH

BHX ~aCTIDJ; • Mo,neJIBpoBaHBe 

HCCJie,zcr~ rrponecCOB C IIOMOIIt:&ID CIIEI:(H8JI:OHOH rrporpaMMH /S/ ITOK838JIO, 

~TO KOOp,Ii;HB8THOe OTKnOHeHHe OT IT~IO~ JIHHHH H8-38 MHOrOKpaTHOrO 

pacce.rm:wr B ycnomurx: ycTaHOBKH ae r:peBlliiiaeT 3 MM /S/. JleTeKTopH_, 

pe!'iiCTpHpymtHe OT,IJ;Bn:OHHe np.f.[MOJIHHetaHe yqaCTKJli TpaeKTOpHH 3apmiteH

BHX ~aCTKU,o6~e~BRDTCH B 6JIOKH. HE Ka~oM H3 TaKHX 6JIOKOB ITpoHCXO

,IUIT ITOHCK IIPJIMOJmHeHBbiX TpeKOB. Tax:, B IIyqKOBOM CIIeKTpoMeTpe (pmc.I) 

TIK-I m TIK-2 o6~e,IJ;HaeaH B 6JIOK, no J:oTopoMy oripe,neJIHeTCH TpaexTopHH 
BneTa qacTvr~ B anexTnouarHvrT CTI-I2~~, 



3. 

a TIK-3 ~ TIK-4 o6~A~~HeHu B 6noH, no HoTopouy onpe~enHeTcR TpaeKTOpMR 

'tlaCT:HU 38 M9RTPOM8r£UITOM CIT-I29 • .Ili~TeRTopu cneRTpoMeTpa BTOPH't!BHX 

'tl8CTHU (pzc. I) o6~e~aeaH B c~e~I~e 6~oRH. ~oK 38 3~eKTpoMaraz

TOM MC-I2 COCTOHT H3KITK-4 H MITK-5. 0co6o BH~e~eH 6~0K ~eTeRTOpOB OT 

MIDII9HH M .D;O 3~9KTpoMarHHTa MC-I2, OH COCTOHT H3 IIK-5, illiK-I1illiK-2, 

IJK-7 H IDIK-3. MeXt.IJY .u;eTeRTopaMH 3To::wo 6~o.Ra pacno~8ranc:& ,nB8 -qepea

KOBCKHX C'ti9T't!HR8 C4 H C5, Ha B9IIt9CTBe KOTOpHX MOllt9T npoH30~Tii 3Hatm

TM:DH09 paccea:ame, noaToMy 6JioK pa3<SHT aa .u;Ba rro.n6~oKa: IJK-5, MTIK-I 

H IDIK-2, IIK-?1 .miK-3. IT0HcK TpaeKTopu:t;i. Be,neTCH no no~aoMy 6JIOKY, a 

rrapaMeTpH TpaeKTOp:Hit 38T9M YTO'tiH.fiiOTO.ff OT,!(e~:DHO )J,.1.[H Kalt)J;Oro no.u;6~0Ka. 

3To c.ne~ao )J,.1.[H 6o~ee TO'tiHoro onpe,IJ;t:meaz.a: napaMeTpoB TpaeKTopm:l ~o 

qepeBKOBCKHX C't19T't!KKOB H IIOC~e HHX. 

B COCTaB ycTaBOBim ThrrepoB BXO;~T 3BM ~-IOIO, 6aa ocymeCTB.JIJI9T 

IIp:HeM, KOBTpon H 38ImC:b sa MarBHTH;no ~eHTy :aaq>opM8D;IDI 0 pe!'HCTpH

pyeMHX C06HTIDDC. MaCCHBH ,!(8HHHX 0 C06I:lTHHX, 3aperncTpHpOB8HHIDC yCT8-

BOBKOif BO BpeWI c6pOC8 nyqKa Ha MHilli~H:&, rrpHHHM8IOTC.ff ~-IOIO, 06'.be

,nHB.R:IOTC.ff H 38ImCI:lBaiDTC.S: B BE:~e peRO)~OB Ha .u;HCRe 00-IOIO. 3aTeM ,nHC

KOBHe peKop~ 06'.&9.D;HHHDTC.ff B O,nHH ~IH 89CKO~:bKO M8CCHBOB, KOTOpHe 

38ImCI:lBallTC.R: Ha M8rHHTHyiO ~9HTY• 3TH: M8CCHBH o6pa3YJOT peKOp.u;H ,naFIHHX 

Ha M8rHHTBO~ JI98Te. KpoMe pexop~OB ;~aHHI:lX 88 M8rHHTHyiO ~9BTY 38IImCH

BaiOTC.R: SPilL -peKop.nu, co.u;epramxe HHWO.PM8IWIO o K8ilU(OM c6poce rryqK8 

88 MHID9B:b (MOHHTOpBHe 't!mCJI8, BpeM.a: J! ~8T8 c6pOC8, BOMep 38ITHCH H 

T. rr.). B aa'tl8~e aa6opa co6HTHi1 orrpe;le.n:eaaoro THna m B xoane ero ea 

~eBTY 38ImCHBaiOTC.R: aecxo~:&Ko MeToK E 0 F (Rosen {palzra). TaKHe aa6opH 

co6HTd aa MaramTao~ ~eaTe, paa.u;e.n:eamie MeTK8MH E 0 F, ByMepyiOTC.R: H 

aa3HBaiDTCH RU;V~MJIJ.. 3amrcaaaHe T8.ICWJl o6pa3oM MarHHTHHe ~eHTH aaaH:sam 

C.R: JI9HT8MH ,11;88BHX (JIJI), OHH CO.IJ;9pxta'L' HHq>OpM8IJ,HD, o6pa68THB89My10 

rrporpaMMo~ reoMeTp:a-qecxoi pesoacTpyJ:a:nm 1-/YP£ R. 



4. 

OEillAff CX:EMA PAEO'IH IIPOrPAMMH 

Ha pxcyattax 2 H 3 Hso6paxeaa CJiox-cxeMa nporpaMMH HYPER. Bo 

Bcex no~rrporpaMMax, o6Be~eHHHX aa IMC. 2 nyBKTHpao~ ~axe~. aa~aroTCR 

ROHCT8HTH, onpe~eJI.mmtHe pa6ocy npottpaMMH. 0HH BHIIOJIBHIOTC.R: B H8'ti8JI9 

pa6oTH. Bee KOBCT8HTH MoryT C'tll:tTHB8TbC.R: RXH C II9PWOKapT HJIH C ~~

JIOB a a MarHRTHHX ~cttax. IIoCJie onpe:~eJieHH.R: yCJioBd nOJiaa.a: HBWOPMa

UKR o pa6oTe nporpaMMH B~aeTc.a: sa ne'tlaTb. HawopMaUK.R: o6 yCJioBHRX 

IIOHCKa TpeROB 88 6~0K8X H 0 COCT8BE: C8MHX 6JIOKOB II9't18T89TC.R: IIO~

rrporpaMMaMH BLPR JIVR BLHE A D. ,llaJ.:ee BH3HBaeTc.a: no~rrporpaMMa 

ZER R 0, B KoTopoii: rrpoRcxo~T aaayJieBHe aeKoTopax: MaccnoB H aaae

ceaRe B BKX aeo6xo~ ~ ~aJibHe~~e~ pa6oTH Be~'tiHH. Ec~ o6pa-

6oTKa aalD!aaeTc.a: ae c.-, Ba'tlaJia R U IV t!, To BH3HB8JOTC.R: rro~rrporpaMMH 

SkIP PA JII. SKI PDS, KOTopae nporrycKEtJOT aeo6xo,I(HMoe 'tlliCJIO y;g.e o6pa6o

T8BBHX JII..1m: 38ImC8HHHX peKop~OB 88 JJJ. l:tJIH JICP. !IocJie BHIIOJIB9HJ/I..R: BCeX 

yxaaaBBHX Bllllle no~rrporpa~ BH3HBaE!TCH no~nporpaMMa BL A AI. B peayJib

TaTe o6pameBH.R: K rroAnporpaMMe BtA1Y npoHcxo~T rrocJie~oBaTeJibBa.a: 
o6pa6oTKa o~aoro R U ;V'ct, aarmcaaaoPo aa JieaTe ~aaaHX. B aa'tlaJie pa-

6oTH rro~rrporpaMMa BLA N BHsHBaeT rro~rrporpaMMy SKIt-OF .If)IH nponycKa 

aecKOJibiWX no~pH.n cTo~ MeTox E~7F B aa'tlaJie R!/!V~. 3aTeM opraax

soBaa IUIM, B KOTOpOM rrpoJICXO~T oc>pameHHe K rro~nporpaMMe :00-IOIO, 

IUIKJI ottaH'tiHBaeTc.a: B c.rryqae npo'tiTeHuff MeTKJII. £ OFaa .JI.n JII.JIJII. B CJIY'I8e 

IIOJIY'ti9HJ/I.H OT onepaTopa 3BM npHK838 0 3aBepmeHKH pa60TH rrporpaMMH. 

IIpH saBepmeHHH IUIRJI~ ynpaBJieBHe nnpe~aeTcH nporpaMMe HYP6EA1, B 

KOTOpO~ ~OpMHpyeTCH H II9'ti8T89TC.R: H~~OrOBaH HB~OpM8URH 0 pa6oTe npor

paMMH H BH3I:lB89TC.ff rro~rrporpaMMa j r TP!<.., rre'tlaTanna.a: KB[popMau;HID 0 

pa60T9 Tp9KOBHX ~9T9KTOpOB. 



5. 

B peayJI:bTaTe pa60TH rro.nrrporpaMMI:l 00-IOIO Ct.mTI:lBaeTCJI O,ItHH pe

Kop,n c JieHTbi ;n;aaaux H rrpotmTaaaaJI H::JwopMaiUIJI rrpeo6paayeTcJI K BH.ICV, 

60Jiee y~o6BOMY ~ ,naJI:Daelme~ ,nexo~!pOBRH. 3aTeM, B rro,nrrporpaMMe 

BL A A/ onpe,ne.IDieTCJI, RaRo~ perwp,n c·mTaa c JI.II H, ecJIJI pexop,n: co,nep

JKHT ,naasHe o co6:otTHBX, To BH3HBaeTc.:r DE COD. DEC'O.f)rrpe,ncTaBJrJr.eT 

co6ol ROMTIAeKc rro,nnporpaMM, ,neRo,IJ;Hp~ BCID zawopMaiUIID o co6HTHJIX, 

38ImC8HHHX Ha JI.D:. liocJie IIOJIHOI ,IJ;eRO,IUI.POBKH HH{fx:>pMatnm 0 C06HTD BI:l-

3HB89TCJI IIO,IJ;IIporpaMMa S~r/; B KOTDPOH H~K8IIJIHB89TCJI HH~OpM8IUIJI 0 

pa6oTe TpeKOBHX ,IJ;eTeKTO.POB H, eCJm Tpe6yeTC.ff, BH3HB89TC.ff IIO,IJ;IIporpaMW 

L:VL:P)(, KOTopa.a: rre~aTaeT BCD ,nexo,n~poBaaayro nawopMannro o ,naaaoM co-

6HTD. ,llaJiee, BH3HBaeTCH no,nrrporpaMMa E V E!VS: B KoTopol nocJie,noBa

TeJI:DHO ocymecTBn.R:eTCH o6pa6oTKa o,naoro co6HTH.ff. B no,nrrporpaMMe~Vt:~ 

ocymeCTBXJieTC.ff rrpoBepKa, y;n;OBH9TBOpff9T JIH C06HTH9 38,IJ;8HHI:lM KpHTepHRM, 

H ecJIH y,noBJieTBopa:eT, To BH3HBaeTC.R no,nrrporpaMMa R F PA 'T. llo,nrrpor

paMMa /( ElJA'T yrr.paBJiff.eT IIOHCKOM TpeECOB Ba 6JIOKaX (p:ac.3). llpH O~HOM 
BH30Be rro,nrrporpaMMH REJJA r IlpOBO,IJ;HTCSI IIOHCK TpeROB aa sa,naHHOM 6JIO

Ke B aa,naaaol rrpoeKUHH. B aa~aJie Hs rro,nrrporpaMMH BH3HBaeTC.ff rro,nrrpor

paMMa SPAR PA, B I\OTopol rrpoHcxo;n;ET saMeaa aecxoJmKHX rro~PJi.I( cpa-

6oTaBmxx 9JI9M9HTOB TpeKOBOrO ,IJ;9T9KTOpa O,IJ;HHM, B cepe,D;HBe cpa60T8B

mel rpyrriiH 9JIBMeHTOB. B 9TOI ~e rro~rrporpaMMe y6HparoTc.a: rpynrrH, co

CTO.fiiinie H3 60JI:biiiOrO ~CJia IIO~I>Jnf; C);:860T8BIImX 9JI9M9HTOB (o6IftiHO~q ) • 

,1laJiee BH3HBae!ro.a: no,nnporpaMMa COOR.J), B KoTopoii aoMepa cpa6oTaB

IIIHX 9JI9M9HTOB ~eTeKTOpOB rrepeBO,IJ;JITCJI B KOOp,IJ;HB8TH o6meii CHCT9MH 

KOOp,IJ;HBaT CIT9KTpOMeTpa. 3aTeM, B 38BRCHMOCTH OT 38,IJ;8BHHX YCJIOBHH 

ITOHCKa TpeKOB ,IJ;Aff ,IJ;8HHOrO 6JIORa, BB3HB89TCJI O,IJ;Ba H3 IIO,IJ;IIporpaMM 

I-IO (pHc.2). EcJm ycnOBKH IIOHCKa TpeKOB T8KOBH, ~TO Ha Ra~OM ,ne

TeKTOpe MOXHO JIBBO BH,IJ;BHHT:b 06JiaCT~, ITO KOTOPOH MOryT rrpOXO,IJ;HT:b Tpe

KH, TO BH3HBaeTCJI rro,n:rrporpaMMa ~t7Ait/.14, B KOTOpO~ OT6paCHB8IDTC.ff 

KOOp,n:HH8TH Cpa68THB8BH~, JI9E8mH9 BBe yRasasao~ 06JI8CTH. JlaJiee BH3H-



6. 

B88TCH rro,nnporpaMMa A B t' Ale, B KOTC•pol H3 M8CCHB8 ROOP.IJ;HHaT cpa6o

T8Bim'IX 8JI8M8HTOB ,IJ;eTeRTOpOB Bbt6HpaeTCH Ba6op, KOTOpbti1: IIpe,II;IIOJIODTeJI:O

BO IIpHH8.n;JI8DT TpeKy H BwniCJI.F.llOTCH lUip8M8TpH 8TOrO K8H,II;H,I1;8T8 B TpeK. 

3aTeM BH3HBaeTcH rro.nrrporpaMMa tAL Kit J, B KOTopoi orrpe.neJIHeTCH H3 

CKOJihKKX cpa6aTHBaBHH COCTOHT ,I1;8HHRH R8H,1l;H,II;8T B TpeKH. ECJIM ,I1;8HHHi 

Ba6op KOOp,D;HH8T Y.D;OBH8TBOpf.l:eT 38,11;8HHt~ KPHTepH~, TO Bbt3HB88TCH IIO,Il;

rrporp8MM8 FilA B, B xoTopoi MeTo.noM aaHMeHhiiiHX KBa,npaToB H8XO,nf.I:TCH 

II8paMeTpll Tpexa • J{a;ree, 8CJilri .D;aHHHI C)JIOK COCTIDHT H3 IIO,I1;6JIOKOB, Bll3I:l

Ba8TCH IIO,I(IIporpaMMa S (/ 88t, B KOTOpon 6JIOR pa36HB88TC.S: 88 IIO,I(6JIOKH 

:a Bll3HBaeTCH rro,nrrporpaMMa F J'TA B ,II;JI.f[ BI:l't!HCJieamr rr8paMeTpOB TpeRoB aa 

IIO,D;6JIOK8X. Kor.na II8p8M8TpH Tp8KOB 88 6JIOK8X :K IIO,IJ;6JIOK8X HalAeHI:l, BI:l-

3HB88TCH rro.nrrporpaMMa A I ;VS'T, B KO~~opo:ti aTH II8P8M8TPH coxpaamoTCH 

)T.JI.ff ):(8JI:OHefu.nero HCIIOJih30BaBWI. EcJIH BTO orrpe):(eJI8HO YCJIOBHHMH pa60TH 

rrporpaMMH, To H3 rro.nnporpalVIMH C A/., X /1 J BH3HBa eTCH rro.nnporpaw.Jia 

Sf/ff/, B KOTOpOH BJ:ftmCJI.a:IOTCH M H8K8IIJmB8KmC.S: OTKJIOHeHKS! KOOp):(HH8TH 

cpa60T8Bmero 88 TpeR MeMeHTa 88 ,I(8TOKTOpe OT BJ:llmCJI8HHOH K00p):(HH8TH 

Tpexa aa ):(eTeKTope. TiocJie aaxo~eamH o~epe,naoro Tpexa BH3HB8IDTCH, 

ec;m 3TO 38,!(880 B YCJJ:OBHHX IIOHCK8 TpHKOB 88 .n;aHHOM 6JIOKe, IIOCJI8,1J;OB8-

TeJihHO rro.n;rrporpaMMI:l .DEL5P :a .DEL t f;'. B aTHX rro.n;rrporpaMM8X Koop,IJ;Idaa

TH y.Hte BOme.n;nmx B TpeK cpa60T8BIIIPIX 8~I8M8HTOB ,IJ;8T8KTOpOB y6:Pip810TC.ff 

H3 M8CCHB8 KOOp.n;HH8T H .n;eTeKTOpl:l, 88 ROTOpHX He OCT8JIOC:O cpa60T8BIDHX 

8JI8M8HTOB y6Hpa10TC.ff H3 ,11;8JihHe:£imero IIOHCK8 TpeKOB. 38T8M OII.ffT:& BH3H

B88TCH rro,IJ;rrporpaMMa ABCA~e H rrpoHc:co,D;:KT rro:acR ,IJ;PYrHX TpeKoB. Hag)op

Mamur 0 't!HCJie TpeROB, aaln;eBHOM 88 ,n;aHHOM 6JIORe, 38IIOMHB88TC.ff IIPH 

BH30Be rro.n;rrporpaMMht s rL {)57'. EcJI:K no ycJIOBIDiM pa6oTH rrporpaMMH YK838· 

HO, 'ITO Heo6XO,IJ;HMO BI:l'l':KCJI.ffT:& yrJIH II0:30pOTOB TpeKOBHX .n;eTeKTOpOB, TO 

IIPH 88XOilt,IJ;8HIDl TOJI:&KO O,IJ;Horo TpeKa H<~ .rt8HHOM 6JIOKe BH3HB88TCH IIO,JJ;

rrporpaMMa R or At fl, B KOTOpo:l B~C.JimoTCH H coxpaH.RIOTC.ff .naaaHe, aeo6-

XO,D;HMHe .n;JI.ff OIIpe.n;eJieHHH yrJIOB IIOBOporoB ,IJ;8T8KTOpOB /Z,3/. HH~OpM8UHH 



7. 

o -cnmJie ea:b,eaaHX. TpeRoB rrepe;n.aeTC.H ltl.3 I< E JJA'l~ E II£ !VS, K ecJm aatt

.n;eH01 :aeo6xo,JnlMoe 't!HOJio TpeKoB aa .n;aaF. oM 6JioKe, BH3HBaeTo.H: rro.n;rrporpaM

Ma I<[{} A r J1)IH. IIOKOKa TpeKOB a a .n;pyFm: 6JIOK8X. 

ITooJie rroHOKa TpeKoB aa Boex 6Jior~x BH3HBaeToH rro.n;rrporpaMMa Bl~/1~ 

B KOTOpO~ 006HTll!9 rrpoBep.g:eTO.fi ITO 38.IJ;cHHHM yOJIOBKffiVl. ~3 Bee BJ:l3HBaD'l'O.fi 

rro.n;rrporpalV!MH 7' R A AI S - J1)IH. rrpoBepKH o~'llliOBKH TpeKoB a a pasHI:lX 6JioKax 

H I? E #AilE .n;M rrepeoTaHoBKH TpeKoB, saTeM rro.nrrporpaMMI:l BoooTaHaBJm

BaiOIIfi!e IOO.IyJI:&o:s sapsmeaa:mc 't!80TIDJ; PAJ £.57', TeAL,~ I 41. B rro.urrporpaM

Me R 8t70.KilawopMaD;KH o .n;aaaoM oo6HTHH saaooHTM B noTorpaMMH. 

ITocJie rroJiaol o6pa6oTKM oo6HT.Kg, eoJI:il oao y.n;oBJieTBOp.H:eT rrpe.n;~HB

JieHHHM Tpe6oBaHIIlfiM, BH3HBaeTOB: rro.n;nporpa:MMa DSrfflJR, B KOTopoA HH!Pop

MaD;KH 06 o6pa60T8HHOM OOCHTD yii8KOBHBa8TO.fi H 38Illl!OI:lB88TO.fi Ha JICP. 

EoJm oo6HTHe aa KaKOM-Jm6o sTarrn o6pa6oTIDI ae YJ(OBJieTBopB:eT 

rrpe,UMBJI9HHHM Tpe60B8HH.R:M, TO o6pa6m~Ka 9TIDrO OOCHTH.ff IIpeKpamaeTO.fi 

H npozoxo,n;HT B03BpaT H3 rro.n;rrporpaMMH EVEAI..S K rro.n;rrporpaMMe DECtJD 

,IVI.ff ,n;eKO,n;HpOBKiii CJie,n;yromero COCHTH.fi. 06pa60TK8 IIpeKp8II{88TC.fi Itl!H IIOCJie 

o6pa6oTRH sa.n;aaaoro ~cna J?VAioB HJIIii rro KoMaa.n;e orrepaTopa 3BM rrpe

KpaTHT:& pa6oTy rrporpaMMH. 

II pH o6pam;eao K rro;n;rrporpaMMe B LA !V rrpoHcxo;n;HT o6pa6oTKa o;n;aoro 

R. VAl~ co6HTHR, saiTHoaaHNX aa JieHTe ;(aHHHX B rrpo:o;ecoe aa6opa oTaTHC

THKH aa yoTaHoBKe rHrrepoa. 

B aa'tiaJie pa6oTH no.nrrporpaMMH BHHHBaeTC.ff rro.n;rrporpaMMa S KIEIJF, 

;n;JI.fi rrporrycxa MeTOK "Koae:o; wa:irra"' 38liHC8HHHX B H8"ij8JI8 ;n;aaaoro R t!Aia. 

3aTeM BI:l3HBa8TO.fi rro,n;rrporpaMMa EXJ-IOIO, B KOTOpOR crreiJ;E:aJI:&H:ElMH rro;n;

rrporpaMMaMiii (BUFFEr< :wm: ZOA/A )/I4 ,I5/ C't!IiiTHBaeTM O.n;l!H peKop.n; C 

In H RHWOPM8nH.fi rrpeo6pasyeTO.fi Iii3 wop4aTa EC-IOIO B wopMaT EC 3BM. 



8. 

C't!HTaaaaR m npeo6paaoBaBHaR KHtf>opMa:o;m 3aBocmTcR B ttJ/1/ftl.l/jJ])Js I 
113 (2048). ,Ua;ree B no,I(IIporpaMMe 13 LA .11 onpe;ne.rrReTCR, RaKoli peRop;n 

C"t!HTaB c JieHTH ,n;aaaHX. Ec;m npQ'DITaH HHtPOPMaD;KoHHH:t! peKop,n; ( 5 PILL ) , 

TO ,Il;6KO.IniPY6TC.ff 38nHC8BH8.ff B HeM HH<fJOpM8:r::J;11Lff, ROTopaR 38HOCE:TC.ff B 

CJ!e;n;yiOII\H6 ctJ/;'/It7#'-6JIOKJI: B ;f/S!] - BOMep /(!/;(/~ H HOMep S.P/iL~, B 

Rt(;f#~ ;naTa m BpeMR san:urcK aa In H B AI~UI!1~A1- MOHHTopaHe ~c.rra. 

Eo~ me npo'!HTaB peRop,n, co,n;epzamHn HH~PMaD;HD o 3aperHcTpmpoBaBBHX 

co6RTl:!RX, TO BH3l:lBaeTcR ROMnJieRc no.unporpaMM DEfltlD /I6/. 

KaK ~e OTM6'!8JIOCb, O,llHH peRop;n ,1l8HHHX Ha MarHHTHOH JI68Te COCTO

HT H3 O,IJ;HOrO KJm H8CROJibKHX ,TI;HCKOBHX peROp,IJ;OB. }UICKOBIDi peRop.n;, B 

CBOIO oqepe.n;h, MO~eT COCTO.f!Th K3 H6CBOJihKHX MaCCHBOB HH~OpM8D;KK, Ra~

;r:o:t:ti H3 ROTOPRX CO,Il;6pDT ,1l8HHH6 06 O,L,HOM C06HTIDI. MacCKB HHcpopMaiJ,:Im 

0 C06HTHK CO,I1;8~T ,Il;8HHH8 0 THII8 ,naEHOro C06HTKR, MOHHTOpHHX ~CJiaX, 

0 pa60T8 Tp8ROBHX .n;eTeKTOpOB H ROHTitOJIDBHe CJIOBa. B ROHTpoJihBHX CJIO

BaX ,Il;O~HH co.n;e~aThC.ff onpe.n;6J!88BH8 388'!6HKH, ec.rrn B R8ROM-JIM60 C0-

6HTHH 38nHC8BHH6 KOHTpOJihHH8 CJIOB8 t.e COOTB8TCTBJIOT 38.IJ;8HHHM, ~TO 

03M8'!86T, '!TO npH 38nHCH C06HTHR npet:H30ID8JI C60H B ~JI8RTpOHHOH annapa

Type ycTaHOBRH. 

B Dt:COi?onpe.n;eJIReTcR, cROJinKo .n;HCROBHX peKop,noB H CROJinRo Mac

CHBOB,on:urcHBalO!l{KX C06HT'.TiiR,CO,Il;8pitHTCH B peRop,ne, npO'!HTaHBOM C .JI.n. H3 

BC8X ;n;aBHHX BH6KpaeTC.ff nepBHH M8CCHB HH(pOpManHH 0 C06HTKR K H8'!HH88T

C.ff ero ,I1;8RO.IJ;HpOBRa. IlpOB8P.f!IOTC.ff ROW~pOJihHH6 CJ!OBa' H ec.rrn OBK 38nH

C8HJ:l npaBHJihHO, TO ,I1;8RO.n;HpyeTC.ff OCTHJ!h88.ff HHtf>OpMaD;HR. MOHHTOPBH9 '!HC· 

.rra ~q .n;aaaoro co6HTH.ff 38HOCRTCR B ev/1/f~AV~AVc-wlfcAV;( Hatf>opMa:o;HR 

o ro.n;ocRorrax, B tt?/.1 h"t' k" /#G4!U~:tj~;OD(5 ,2, I6), r.ne ;VOfJ( I; 1/t!)

'!Hc.rro cpa6oTaBurnx MeMeaToB B ro.n;ocJwne c aoMepoM I, B rrpoeKIJ;Im AI 1/, 

/If 6 {)J)(I, A./f1 K)- HOM9p cpa60T8Billero !?JI9M8HTa, k. -HOM9p cpa6aTHBaHHR. 

JJ!stf>opMaUHR 0 cpa60T8BIDl!X K8B8JI8X nporrop:r:r;PIOH21JihHhiX H HCRpOBHX KaMep 

saaocHTCR B t:[}NfftJA//GX/ X)( (20,80), ltiSP(8tJ), r.ne XX(Y,J)-



9. 

HoMep cpa6oTaBmero KaHa~a (J-oe cpa6aTHBaHHe) aa I-o~ RaMepe,#SAV~

~c~o cpa6aTHBaHH~ aa I-o~ KaMepe. 

Ha !n MoryT 6HTD sanxcaau co6HTEH passoro THrra (Tpxrrepsoe co6:or

THe, perrepaoe, ~acTKna npomna ~epes ECID ycTaHoBxy 6es BsamMo~ellCTBRH 

H T.rro)• Ka~M TRIT C06UTRH OTMe~aeTCH B MaCCHBe HH~OpM8UHH 0 C06HTHH 

CBOHM HB~eKcoM, 3TOT HH~eKc saaocHTCR B Ctl!1~AY/!~/!AI~~%. IToc~e ~e

Ko,IJ;HpoBIW 3TOH HH!jlopMaLWH BII3H:BaeTCJr rro~rrporpaMMa S 'Tr'J , B KoTopoH 

HaKaTinmB89TCR RH~OpMaURH 0 pa6oTe rrporrepUHOH8ADHHX H HCKpOBHX KaMep. 

Ec~ HH~opMa~ o ~asaoM co6HTHH ~o~aa 6HTD pacrre~aTaHa, BH3HBaeTcR 

rro~rrporpaMMa 1::..- V E II< • }la~ee BH3HBa eTc a rro.n:rrporpaMMa £ II EA/S , B ROTO

po~ rrpaBO.IJ:HTCR .n:a~DHeMlliaR o6pa6oTKa. IToc~e saBepmesRH o6pa6oTRH RHH 

B C~~ae 06Hap~eHHR o6oeB 8~8KTpOHHRH (KOBTpO~DHHe CAOBa) .n;eRO.IJ:H

pyeTCfl c~e~ee co6HTHe, 3arrn:caasoe B .n;assoM peRop.n;e Ha In. ITo.n;rrpor

paMMa D~toL/ 3aRaH~BaeT cBom pa6oTy rroc~e .n;eKo~poBKH Bcex co6HTHM, 

3airn:CaHHllX B ~aHSOM peKop~e Sa JI.1I H IlpOHCXO,IUIT B03BpaT B IIO~IIporpaM

My 13LA;(I. 113 rro.n;rrporpaMMH ~LA/( OM'ID BH3HBaeTcJI rro.n;rrporpaMMa 

EC-IO!O H BeCb rrponecc IIOBTOpSieTCfl .n;o Tex rrop, noRa sa xn He 6y.n;eT 

rrpo~TaHa MeTRa £ tJF rum Be ITOCTYITHT ROMas~a OT orrepaTopa 313M 3aROH

~HTb pa6oTy rrporpaMMH. 

PACII03HABAHME TPEROB liACTilll 

Hcrro~D3yew~ B rrporpaMMe MeTo.n; J>acrro3HaBaHM TpeKoB ~acTIDJ; 3aRJIIO

~aeTCfl B C~e.n:yromeM/9 ,IO/. B8 6~oKe KBMep BH6HpaiDTCR )l;Be K8M8pH, KM9ID

IUEe Z KOOp)l;HS8TH Zi H Zj COOTB8TCT:EeHHO, qepe3 KOOp,n;HHaTH OT opa6o-. . 
TaBIII11X M9M8HTOB Ha RaMepe t H KaM9I•e J rrpoBO.n;HTCfl ITPffM8R JmHM 

A k? A u kJ - !l__t:.. B -- t/ e't' Z/ -!/K;' z r' 
!! : Z -1- D; _:: L C/._ v 

z; - z, J z. _ Zt' ; 
./ 

(I) 



IO. 

r,n;e A ~ 15 - napaMeTpH npRMoii, f ~<./ -Koop,n;HHaTa I< -ro cpa6oTaBmero 

aJieMeHTa Ha KaMepe } H }I~/ -Iwop,n;HHaTa t' -ro cpa6oTaBmero MeMeHTa 

Ha KaMepe / • ECJm napaMeTpH A :H ~ aaxo,IVITC.F.J: B 3a,n;aBaeMHX )J.JI.f.[ Ram

,n;oro 6JIOK8 npe,n;eJiaX, TO np.F.J:Ma.F.J: ITpOBO~~TC.F.I: qepe3 BCe ,n;eTBRTOpH 6JIOKa. 

Ha Ra~OM ,n;eTeKTOpe HllWTC.F.I: Koop,n;:HH8TH 6JIRmaHillero K np.F.J:Mott cpa6aTUBa

H:H.F.J:, JieJKamero B HHTepBaJie .b .Y (o6Ift!HO !_ 3 MM). Ec.zm qncJro cpa6oTaB

umx ,n;eTeRTopoB 6oJI:&IIIe :HJI:H paBHO AI M:HH. , To C'tiE:TaeTc.F.J:, <ITO aatt.n;eHHnr:tf 

Ha6op KOOp,n;HH8T cpa6aTHB8H:H~ .F.I:En.F.J:eTCfl ~peKOM. 3TOTHa6op KOOp,n;:HHaT 

38HOCHTC.F.I: B OT,Il;eJI:bHNH M8CC:HB :H HCITOJI:b3Y8TC.F.I: ~R B~CJI8HH.F.I: napaMeTpOB 
e 

TpKoB. Koop.n;HHaTH oT cpa6aTHBaHH~, Bome,n;IIIHe B TpeK, BH<IepKHBa~TC.F.J: H3 

o6mero M8CCHBa KOOp,n;HH8T H B ITOHCKe ,n;pyrHX TpeKOB He yqacTBYIDT. EcJIH 

<IHCJIO cpa6oTaBnmx ,n;eTeRTopoB B 6JroKe MeH:&IIIe AI MHH. , TO rrpoBo,n;:HTC.F.J: 
• 

np.R:Ma.F.J: <Iepe3 ,n;pyryro rrapy Koop,JUfHaT Ha KaMe pax t H / , 3aTeM ocymecT-

BJI.f.[eTc.F.J: nepexo,n; K ,n;pyroii nape KaMep B 6JioRe. Ha nepBoM mare B Ka<IecT-
~ " 

Be 1-o:f:i H j -o:f! KaMepH BH6HpaiOTC.F.I: Rpa~HHe KaMepl:l B 6JIOR8, 38T8M 

ITpOHCXO,n;HT IIOCJie,n;OB8T8JI:bH08 CM8II\8HH8 RaMep OT RpaeB. 

B rrporpaMMe, rrocJie pacRo,n;HpOBRH Ka~oro co6HTHH B rro,n;rrporpaMMe 

D£ to_p, Bhi3hiBaeTc.F.J: rro,n;nporpaMMa E I/£A/S, B RoTopoit o6pa6aTHBaeTc.F.J: 

o,n;ao co6HTHe. M3 rro,n;rrporpaMMH E VE/1-.S",n;M noHcKa TpeRoB Ha 6JioRax 

Bhi3HBaeTc.F.J: rro,n;nporpaMMa P E /)IJ'T. B rron;nporpaMMe R E .OATocyruecTBJI.ffeTcH 

ITOHCK TpeROB Ha O,n;HOM 6JIORe. BHa<IaJie BH3hiB88TC.F.I: rro,n;rrporpaMMa J~A~~~, 

B ROTOpo:f! npoHCXO,n;HT 38M8B8 HeCKOJI:bKH~ ITO~~ cpa60T8BIIIHX R8H8JIOB Ka-
lil 

Me~Ha o,n;za cpe,n;HHii no wopMyJie 

(2) 

r,n;e / -HoMep cpa6aTHBaHHH a a J<. -oii KaMepe, IJ t' K- HoMep rrepBoro Ka-

HaJia B rpynne 2','t< ITO,Il;Pff.)J; cpa60T8BII1HX K3H8JIOB • .lla.rree BI:l3HBaeTC.F.I: no,n;-

nporpaMMa (! lltJ/(.JJ, B ROTOpOH HOMepa Cp360T8BIIIHX 3JI8M8HTOB RaMep rrpeo6-

pa3~0TC.F.I: B KOOp,Il;HH8TI:l 



II. 

(3) 

3.n;ec :& Y:/<-Koop.n;YIHaTa t' -:eo cpa6aTHB:lH:IDI sa /( -o~ RaMepe, 4 k -mar aa-

MOTKYI IIpOBOJIOK KaMepH, S~~!j -BarrpaBrreHYI9 C1!XTHB8HIDI IIpOBOJIOK, ~ 
0 

-

KOOp.n;YIBaTa IIepBOR IIpOBOJIOim, ~< -yr·)JI IIOBOpOTa KaMep:&r BOKpyr OCYI Z • 

AaaJIOI'YI't!HO, HO 693 y<i9T8 IIOBOpOTOB i/~1< , orrpe.n;eJIJIIOTCff ft tc -KOOp.n;YIB8TH 

cpa6aTHB8BYIM. 3aT9M B no.n;rrporpaMMe )/E j)~T YIJfJii B O,IJ;HOM YI3 rro.n;rrporpaMM 

I-IO (p:aco 3) sa.n;aroTCJI rrapaMeTpH Tpe:<o.B ,n;JIJI .n;aaaoro 6JioRa :a BH3HBaeT

C.ff rro.n;rrpcrpaMMa A 13 t' A J. e. 
B rro.n;rrporpaMMe A 15 t'A t C BI:l"tfit!CJI.ffiO'rcH rrapaMeTpl:l A YI B .n;M KaJK.n;Oii 

rrapH Koop.n;YIHaT cpa6aTHBaa:a:H :a rrpoBep;reTC.ff, y,n;oBJieTBOPffiOT .1m rrapaMeT

PH A H B sa.n;aHHHM KpHTepH.ffM :a, eCJIH :r.n;oBJieTBopmoT, To BH3HBaeTaa rro.n;

rrporpaMMa ~AL XIII. B 3TOH rro.n;rrporpaMue onpe.n;eJIJIIOTC.ff Koop.n;HSaTH 6Jm:

xaibmtrx: cpa6aTHBaBH! R ITPf:IMOii c rrapaMHTpaMH A H B. EcJ.111 't!HCJIO TaimX 

cpa6aTHB8HH:ti 60JI.BIII9 WIH paBHO 38,Il;8HHOH B9Jrn't!HH9, TO BI:l'mCJI.ffiDTC.ff rrapa

MeTphi TpeKa. 

:BWrnCJIEFmE IIAPAM.ETPOB TPEKOB 

KaK IIOKa38JIH paC't!9TH, rrapaMeTpH TpeROB 38~9HHHX 't!8CTK,U B YCJIO

BHffX CIT9KTpOM9Tpa "THrrepoa" MOryT Bhi1illCJI.ffT:&C.ff rrpOCTHM CITOC060M / 5/. 

TpeKH B KSJK.n;OM 6JIOK9 H MJ! K8ilt,ILOM rrpoeKJ:J,ID1: ar/PoKCHMYipyiOTC.ff np~ 
JmHRJIMPI c rrapaMeTpaMH A :H B. ,I1;.Jm: orrpH,n;eJieHHH aa~ 3Ha't!eHHM rrapa

MeTpQB A H B ,1J,.7IJI K81lt,II;OrO TpeKa >' B Ka't.n;OH rrpoeKII;HH MYIHHMPI3klpyeTC.ff 

iPYHR:I.UiOHaJI 

{ '-1) 

. 
r,n;e ft' - 3HaqeBH9 KOOp,IU1H8TH Tp9Ka HH t -OM TPBKOBOM .D;9T9KTOpe; Z/ -

3HaqeaHe 2: -KOOp.n;HB8TI:l / -ro ,IJ;9T9K~~opa i {/ = J?,j{i) -rrpOCTpaHCTB9H-
r 

aoe pa3perneaHe t -ro .n;eTeKTopa; A z B - HcKoMHe napaMeTpH, AI - 't!HC-

JIO .n;eTeKTOpOB B 6JIOKe, cpa60T8BI1IHX HH TpeK. 



I2. 

IlocJie oT6opa B rro.n;nporpaMMe ~At lit J- "TpEn\a" BI:lSIIBaeTCJI rro;n;rrpor:.:

paMMa }7/JA~ , B KOTOpofi H BH~C~rC.fi 8H8~9HHH AM B ~ ;n;aaaoro 

Ha6opa KOOp~HaT. 

KpoMe caMRX napaMeTpoB A n B BJ:rtmCJIHeTCJI MaTp:m:m onm6oK PA, .05, 

/)A 15, BeJIH~aa X 2 m: z 13 A 5 6asa, a a :=toTopo~ orrpe;n;eJieH TpeK, T. e. 

paCCTO.f1HJie 110 Z KOOp,lUU:IaTe Me.m;n;y II9)BI:lM 1?I IIOCJie;n;HHM .n;eTeKTOpOM B 6JIO-

Ke. 

Ec.r.m IIO ·yCJIOmi.R:M pa60TI:l nporpalVIMI:l. He Tpe6yeTC.fi .D;BOllBOrO {f>HT1i!pOBa

HID1, TO HaitneHHhi9 napaMeTpl:l C~1i!T8IOTCH napaMeTpaME: TpeKa. Ec;m Tpe6yeT

C.ff ,ILBOf!BO:i !%JHT, TO Haful;eHHI:le napaMeT~!hi HCIIOJI:&3YJOTC.fi )JJIH. IIpOB9,IL9Hmi 

IIpJIMol ~epes ,1J;9T9KTOpl:l B 6JIOK9 H IIpOU3BO.D;:KTC.fi OT60p KOOp.n;KHaT cpa6a

TllB8HJtii B .n;eTeKTopax. Koop.n;HHaTII ,n;omtau JI91KaT:& He .n;aJI:&me, treM I;Jc· 

OT IIpHMofi. fioCJie OT6opa TaiWX ROOp,n;HHaT OHH :KCIIOJI:&8yiOTC.ff ,ILJIJI ITOBTOp

HOrO ~THpOB8HH.fi B IIO,n;nporpaMMe ~~/7118. To eCT:& IIpaKTHti9CKH H8 !%JHTH

poBaHIDI y6HpaiOTC.fi KOOp,1J;HH8TI:l cpa6aTHB8HHH, Jiextamxe ,IL8JI:biD9, ~eM !t 6c' 
OT ITpB:MOH. Haf!.n;eHHHe rrapaMeTpi:l TpeKOB 88HOC.fiTC.fi B C'tJ##tJA//,{F!#/ 

;V'T'I< (1/&/#tl}, A(AI~J/7;/r/v), &(A//5///Y'; #t/_), LJ/I(AI~A/?;A/t/) LJ/S'(A/~ 

A/l";A/1.1)
1 

/JA/S(A//1,A///Aitl}/ S/6(.U4iii;A!'!,1A/fJtJ .. i/f/r~A/~ A'/7; ~0n 

~!JII/ItJU/213.AS/7&/IS (U$/#T/ U~') r.n;e Vg- HOMep 6JIOKa, A/'?

HOMep TpeKa, IV{/ -HOMep npoeKJ:Um, ;VT;<' -~HCJIO TpeKOB Ha ;n;aHHOM 6JIOKe 

B ,n;aBHO:i rrpoeKIJ,mi,S/G-= Az- ,n;JI.fi #'.t5-C)JIOR8, TpeKa Air, rrpoeKIJ,mi A/t/, 

AJPOJ Aft- 'UICJIO cpa6IDT8BIIJHX ,n;eTeRTOpOB, ZMS- 6asa TpeKa COOTB9T

CTB9HHO. 

IIocJie onpe,n;eJieau napaMeTpo:B TpHKOB, B c;ryqae aeo6xo,n;HMOCTH, BH

sHBaeTc.r.r no;n;nporpaMMa ..5/1 I r'T , B KoTopo:L1 aaKaii.JmBaiDTC.fi OTRJioHeHH.fi 

KOOp.n;HHaT cpa6aTHBaBHH Ha ,n;eTeRTOpaX OT TpeROB. EcJ.m ,n;aHBI:lH 6JIOK pas-

6HT Ha II0,11;6JIORH, TO ITOCJie BI:l6opa R8H,1~8TOB B TpeiGI B IIO,n;IIporpaMMe 

tAtJ HZ BH3HBaeTCJI rro.n;rrporpaMNJa St-13BL,, B RoTopof! aai!,neBHHe Roop

,n;naaTH c rroMom:&ro F./rA ~tPE:THPYIOTCJI oT,n;eJI:&Bo .n;JI.l1 KaJK.IJ:oro rto.n;6JioKa. 



IlPOBEPKA BOCCTAHORJIJEIOrO COEHTIUI 
IIO 3A,UAHHI:lM KP.HTEPMRM 

I ~ 
I"' . I 

ITocJie K81It,TI;Oro o6pam;eHM K ITO.rr;nporpaMMe I( E f) A r B ITO.I(ITporpaMMe 

£ V E AIS rrpoBep.FieTcJ:£, aatn;ea Jm xoT.F.£ ciu O.rr;HH TPBK aa 6JioKe KaMep. EcJIH 

aa 6JioKe ae aa:ln;eao ax o.rr;aoro TpeKa·, To .rr;aJI:oae~H o6pa6oTRa co6HTM 

rrpeKpamae!rCJ:£. llpH 9TOM liiHWOpM8II;ltF.[ 06 

OTCYTCTBKH TpeKa aa 6JioKe 3aaocHTCH 11 MaccHB rroTep:o. M3 rro.rr;rrporpaMMH 

REJJArBH3HBaeTCH rro.rr;nporpaMMa sri~ fJS'l:B ae:l! B ttllf#tlA//LtJS7/ 

LCJS'T(A/B;~I/1/) rrp:ra: oTcyTcTBD I -ro TpeKa K Macc:ra:By tt~sr .rr;o6aBJmeT

cH e.rr;HBmJ;a (a.rr;ec:o A18- aoMep 6JioKa, .¥t/- HoMep rrpoeKIJ;:ra:H). 

EcJIJl Ha 6JIOK9 Ha~eH XOTJ:£ 6H O)Ul:H Tp9K, TO o6pa60TKa rrpo.rr;o.JDKaeT

CH. Kor.rr;a Ha BC9X 6JIOKaX, BO BC9X rrpc~eKIJ,HHX aaM,IJ;eHH Tpe.Im, H3 ITO.I(

rrporpaMMil E II£ AI£ BH3HBaeTCH rro.rr;rrporpaMMa .8L tl ;1. 

ITo,nrrporpaMMa If L b' #, zcrroJI:&3YH HBWOpMail)IIO o aa:tmeaHbiX TpeKax 

IIpOB9p.FI9T C06HTIDI ITO aa.rr;aHHHM RpHT9pl'JIM. 3Ta ITO.I(ITporpaMMa ,I(OJDKH8 H3-

M9H.R:T:OCJ:£ B 38BHCEMOCT:K OT HCCJie,nyeMo~: ~3HqecKO~ peaKUKH, TaR K8K 

KpHT9PHH OT6opa C06HTH~ M9HHIOTCJ:£. llpi HCCJI9,I(OBaHHH peaKI.T,:ra:~ /l fJ ~k·~_.y 

rro.nrrporpaMMa Bt tJ N oT6liipaJia co61TTE:r.: cJie.n;y:r<>m;HM o6paaoM. 

Tpe6oBaHH.F.£ K qJiiC~ TpexoB aa 6JicKax. 

ToJI:&KO ITO O.I(HOMY Tpeey ,I(OJJJitHO 6hT:&: 

a) BY npoeKUHH aa : 

I) 6JioKe .no Mara:ra:Ta CIT-I29, 

2) IIOCJie MarHHTa ~129 Ha B:XO,I(9 B MHIII9H:&, 

3) Ha ITO,D;6JIOKe ITpH BXO.I(9 B MBrHHT fde-12, 

4) aa 6JioKe 3a MC-I2, 

6) B X rrpoeKUHH Ha ITO,I(6JIOK9 rrpH BXO,I(e B MarHHT MC-I2. 

EcJIH Ha ITO.I(6JIOK9 38 MHIII9H:OIO BY rrpoeKUHH He 6~0 TpeKa, TO BH

XO,I( H3 MRW9HH OITpe.n;~CJ:£ ITO 60JI:&IIIO~· 6JioRy OT MHIII9HH ,I(O MarHHTa. 
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Ec~ aa rro~6~oRe rrpn Bxo~e B MaramT MC-12 B X rrpoeKURH BeT Tpe

Ra, TO BXO~ B MarHHT orrpe~e~CH ITO 6o~:&IDOMJ 6~0Ky OT MHID9HR ~0 Mar

HHT8 MC-12. na~ee rrpoBe~ac:& ClliHBR8 TpeKOB B Y rrpoeKnaH ~ TpeKOB: 

~o m rroc~e MarMxTa MC-12, ~o m rroc~e MaramTa CIT-129. Tpe6oBa~oc», 

'IT06H BeJDI'IHH8 

( s ) 
r~e Z11- Roop.I(11BaTa u;eaTpa M8J:.'HHTa, II/ :H Aj, 13/ m 8./'- rrapaMeTpH Tpe

KOB ~0 H IIOC~e M8rBHT8 COOTB8TCTB9HBO, 6RH8 M8H»me, '18M 38~8BH8H Be

Jm'IXB8 L1 • 
EcJm Tpeo cmxBa.Jmc», TO co6HTE e C'IHTa~oc:o "xopoiimM". Ec.Jm co-

6HTHe Be y~o~eTBO~O rrepe'IHC~eBBHN. BHme Tpe60B8HHRM, HO Ha K8~0M 

6~oRe 6Hn HaineR XOTfl 6H O~H TpeK, TO ORO C'I:HT8~0C:& "~oXKM". HH~Op

M8UHfl o Bcex co6HTHHX, rrpome,IUJ.rnX qepe3 rro~rrporpaMMy 8£Pif 38ImCHBa

~ac:D aa ACPrrepBoro rroRo~eHIDI, caa6.7~~eaaoro MeTRoi1 "~oxoe" HJm "xo

pomee" co6HTHe. ,lLJrH "xoponrn:x" co6hiTEM rrepe~ nx 3a:rrnc:&IO a a At P Bhi3H

na~c:o no~rrporpaMMa Pf? f:.-5 'T, B ROTO};OH BOCCT8H8B.JIKB8JICfl HMIIyJI:&C 38-

pJI:JKeHHOH '!8CT:KIJ;hl, rrpome~me:ti 't!epe3 rrc~e MarHMTa MC-12. 

BOCCTAHOBJIEHHE MMIIY.T.IT::Cll 3APffiKEHHhiX 1IACTI1U 

llpH BOCCT8HOBJI8HHH HMIIyJI:&C8 38I~eHHHX '18CTHU, rrpome~illl'IX 'Iepe3 

MarH:HTHOe IIOJie MarHHT8 MC-121 HCIIOJI:&S OB8JI8C:& M8TO~HR8 rro,npo6HO ormcaH

H8fl B pa6oTe / 4/. B rrporpaMMy reoMe~pH'I8CKOH peROHCTpyKUHH BBO~C:& 
38paaee IIO~C"tffiT8HHhle KO~HI.:U18HTH rrpm IIOJIHHOM8X 'tle6HIII8B8. B B8'18JI8 

pa6oTH rrporpaMMI:l Bhi3hiBaJiac:o rro,n;rrporpaMMa C' ,f E A 0 , B ROTopott c ~He

ROB C'IHTbiB8~HC:& H 38IIHCI:lB8JmC:& B C" t',.-r/YO'A{),JIORH 3H8'18BM KO~m:l)ieHTOB 

H rpaHKUH o6~8CTH, ~fl ROTOpHX OHH LO~C'IHT8HH. HMIIyJI:&C '18CTHIJ;H BOC

CT8H8BrrHB8JICfl ITO ~OPMYJie: 
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)1, ~J- AI,. M. ..V;-
CtJA/Sr = ~L. L_ I_.[ {,;;:KIM Ttf]J7J(lJ'l:tjJlty;j·w;)r ~>J 

p i-:L j::.t 1<--J f:l /II=~ 

r.n;e Ct:;'t.· (/h - KO~IDJ,ReHTH ITpll ITOJlliE OM8X 'fie6I:lllle:sa, IJ/' If)- ITOJIHHOM 

1e6I:liiieBa I -ro ITOp.ff,Il;Ka, OT.-· HOpMlipOB8 HHOH B RHTep:saJie -:!_ I ITepeMeHHOif J. 
HopMMpoBaHBHM ITepeMeBBHM cooTBETCTBOBaJm: Jt-. k •[-< _,.. Y& Koop

.n;HHaTH TO'lKH TpaeKTOp:HM 'l8CTKUH, COCTBeTCTByromHe cepe.n;HHe MHill9HHj 

r'3 ._,. J , J~t --s> Y - KOOp,IUIHaTH, COOTB9'ICTBYJOm:K9 TO'lKe BXO,II;8 'l8CTIDUil B 

Mara:aT; J~-~ ~ -rrpoe:EOUIR: yrJia OTKJIOE eHHR: qacTIDJ;H, ITporne.n;mel 'lepes 

MarHHT, Ha IDIOCK OCT:& YIJZ. HopME:pOI:.Ka ITPOBO,IJ;KJiac:o ITO WOPMYJie: 

/J . X m/n ,nax 

J. /-=: ~Xt - / - ft' 
X. mtl.K' X . m t';t 

' - t 

( 4' ) 

1'11111 . lhP.% 
r.n;e X~· I 'fl rpaHIDJ;a H3M9H9Hitf1 ITepeMeHHOii ){ / • 

~.ff K8~0H 'l8CTHUPI, ~.ff KOTOpo~: B~HCJI~C.ff HMITyJI:OC, BH3HB8JI8C:O 

ITO,D;ITporpaMMa f'N E 5 'T', B KOTOpo~ HOp:lli'HPOB8JIHC:O 3B8'18BIDI ,Xp , ~X,y 

tf li BH'lliCJIR:JIC.ff HMITyJI:OC ITO fJ>opMyJie ( 6 ) • 3H8'18BH8 HMITyJI:&Ca 3880-

CHJIOC:O B 6JIOK C:tJ# /¥ ?J A// ;P # ~ # / ,0~/(J# .C- l1 HCITOJI:030BaJIOC:O .I(8Jiee, 

.n;JI.ff BH'lHCJI8BH.ff KMB9M8TH'l8CRIDC xapaK~·epHCTRK C06HTHH. 

HMrryJI:&CH IT8,D;8romHX Ha MHili9H:O 'l8CTIDJ; orrpe.n;eJIHJIHC:O ITO WOPMyJie 

/ 

r.n;e ? - HMIIyJI:OC, (j) - ITOITpaBKa K CpE:,IJ;HeMy yrJfY_ OTKJIOB8HH.ff 'tl8CTHU n.yq
/11/ 

Ka B 3JI9KTpoMarHHTe CII-I29' e H D -I<OHCTaHTH • .ILJm: OITpe;n;eJieHH.ff KOH-

CTaHT ~ H /) :HCITOJI:03Y9TC.ff CJie;n;yiOI.'Qa.F.: ITpoue;n;ypa. 

I. 06pa6aTH:saJinc:o co6HTllfi, B Kc,TopbiX 'tlaCTHUH ITy'lKa rrpomJIH 6es 

B38:HMO,I1;9HCTB:H.ff 'lepe3 BCID YCT8HOBKy. 

2. ~.ff 'l8CTHU, ITpome.n;m:HX 6e3 B28MMO.I(8HCTBH.ff 'lepe3 BCID YCT8HOB

RY, MCITOJI:03y.ff K03~IDJ'.H9BTbl 1fe6HmeBa BOCCT8H8BJIHBaJICS1 MX HMITyJI:OC 

(rro MarH:HTY MC-I2). 
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3 • .UJHI onpe.n;eJ.Ie.HIDI ~ H D MHHKVJH3HpyeTcH cpy.HIO:J,RoHaJI 

2 !!!.. I 2 
X -= ?- fo. -~&" ·-o) (~) 

l.:/ rt 

r,n;e jJ/-JII.MTiyJI'DC / -oit tiaCTid:o;H HM8IOII\81 nonpaBRy R yrJzy OTRJIOH8HIDI 

B M8KTpoMarHHT8 CII-I29 & t'. Onpe.n;eJI 3HHHe T8RHM o6pa30M KO.HCTa.HTH e 
H ~ J/I.CIIOJih3YIQTCH ~H BOCCT8HOBJI8HRH J/I.MTiyJihCOB tiaCTJ/I.U ITyl!Ka ,no B38JII.

MO,I1;8RCTBJ/I.H B MMIII8HH. 

3AI:rn:C1 MHOOPMAI(Vllli 0 GOEHTitrn: HA JICP 

HacpopMaiU!H o6 o6pa6oTaaaoM co6H•ro saiDicHBaeTcH aa JICP B rro.n

rrporpaMMe JJSr'FtJR. Ha JICP saiDICHBae•rcH cJie.nyiOmaH HHcpopMaUIDI. IIapa

MeTpH aa~eHHHX TpeRoB aa 6JioKax, HX omH6KH H X~peRa. EasH, no Ro

TopbiM onpe,neJiea TpeR,H l!HCJIO TOtieR)Boiile,n;n:rn:x B TpeR. MoanTopHLI.e tiRCJia, 

HOMep R II AI~ HOMep co6biTHJI B /(/)AI e' HOMep 5fJit L ~ COOTB8TCTByromero 

,naHHOMy C06bfTJII.IO, ,naTa H Bp8MJI sarrncn, HH,TI;8RC ,n;aHHOrO CO~hfTHJI. YnaKo

BhfBaiOTCJI H 38IIHCHBaiDTCH ,n;aHHll8 0 cpadoTaBITIHX 3JI8M8HT8X ro,n;OCIWIIOB. 

BoccTaHoBJieHHHe HMIIyJI"DCH sap.IDKeHHhiX 1 £acTIDJ; J/I. HX on:rn:6RH. BcJI sTa ItiH

cpopMaUHJI J/I.CITOJih3Y8TCJI npH ,TI;8JihH8~8~ o6pa60TK8. 

3A,UAimE YCJIOBVIkl PAEO~:ll IIPOrPAMMH 

3a.n;aHH8 yCJIOBHft o6pa60TIW C06HTnli IIpOHCXO.n;HT B CJI8.n;yiOII{HX ITO,TI;-

rrporpaMMaX: 

- 1-IYPGEA/ 

-~f/Afi/JS.... sa,n;aeTCJI HHcpOpMaiJ,Rfi 0 Tp8KOBIDC ,Il;8T8RTOpaX ycTaHOBIW. 

-llttJt'KS- sa.naeTcJI HHcpopManrur, orrpe.n;eJIJIIOIUaJI 6JioiW RaMep. 

- /J8tltJK- onpe,IJ;eJIJieT rncTorpaMI>Ibi. 

- F?!R/JEC- sa.naeT rrapaMeTpH .nm: pa6oTbi rro.nrrporpaMMu JJI::-C't'JD 

-C~c~b- l!HTaiDTCJI K03WWHUH8HTH rrpH IIOJIRHOMaX ~e6HmeBa. 
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B r~aBHo~ rrporpaMMe sa~aeTCH c~e~ee: 

ITePWoRapTa RHH ee o6pas aa ~cEe ~ MarHHTHo~ ~eHTe (~a~ee 

IlK) 1~ I: 

I. HH.IJ;9RC C06HTH~, ROTOpi:le He 6yJJ.YT o6pa6aTHBaT:&CH, 

2. KJII<Jq 38IIHCH aa JICP, ec.:rm ,< 0, TO HeT 38IIHCH aa vf t p, 

3. BOCCTaHa~BaeTCH Jm RMrry~:&O BTO}:Lft!HIDC llaOTHD;, eOJm ~ I, TO HeT. 

4. RaXt,TI;oe AI -oe oo6HTHe paone'tiaTHBaeTOH. 

IlK ~ 2: 

I. o6pa60TKa C y-qeTOM yr~OB ITOBOpOTCB Y RaMep RnH 6e3, ~0 6e3 yqeTa, 

2. rro~o~THBaroTcH yr~u rroBopoTa Y R2Mep RnH aeT, IO BeT. 

IIK i 3: 

I. CRO~:bRO ~C/AV-oB o6pa6aTHB2eTCH, 

2. ORO~BKO TpeKOB HmeTOH B Ra~OM CC6HTHH. 

IIK .li! 4: 

I ,2. HOMepa .IJ;Byx RaMep, ITpH OTCYTCTHrim cpa6aTHB8HH~ Ha ROTOpiDC 

co6HTHe ae o6pa6aTHBaeToH. 

)la~ee 4-ITK OI£1)8.IJ;MHIDT yc~OBHH Hatra~E o6pa60TKH. 

IIK i 5: 
r 

I,2. ORO~RO C06HTH~ B .n;aHHOM J?t!Aie ~e o6pa60TaHO, 

3. lll!MO co6HTHH B .n;aHHOM R L/A/ e 0(1 c6o.HMH 9~eRTPOHHRH. 

IIK I& 6: 

I. CKO~KO peKop.n;OB Ha.n;o rrporryCTHT:& Ha ~eHTe .n;aHHIDC, 

2. CKO~:bKO £tJF rrporrymeHO Ha ~eHTe ~HHHhlX, 

3. CROJI:bRO peKOp.IJ;OB ITpOtrHTaHO 0 OllmdROH. 

IIK .»? 7: 

I. CRO~I>Ro peRop~oB .n;aHHHX rrpotrHTaao, 

2. CKOJI:&KO peKop.n;oB .5fJ/L.& rrpotrHTaHo, 

3. CKO~:hKO peKop.n;OB ,I(HCROBIDC rrpol!MTHHO. 
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IIK Jl& 8: 

I. CKOJI:&KO peKop.n;OB B o6pa6aTHB89MOM /( 1/A/'e yme 38:IIHC8HO Ha JICP, 

2. CKOJI:&KO co6HTHH B o6pa6aTHB89MOM 1fVA'e yme 38ITHC8HO Ha JICP, 

3. cRoJI:&Ko £ tJF B o6pa6aTHBaeMoM R V,4'e yme sarm:caao a a v1 tf>. 

IIK 1& 9: 

I. BHtmCJIJIIOTCfi Jm C.IJ;BHrH KaMep, eCJm f.O, TO H9T, 

2. rHCTOrpaMMMpyiOTC.fi Jm TO"CJHOCTH KaM<~p, 9CJm {:.0, TO H9T, 
. . 

3. 9CT:b JIH rHCTOrpaMMH HMITyJI:bCOB H rmpaMeTpOB Tp9ROB, 9CJIH ~ 0 

TO H9T. 

I1K JP- IO: 

I. YCJIOBH.fi IIOHCRa TpeRa Ha 6JIOR9, ec.m ~ 0, TO runyTC.fi Tpeim C M8KCH

M8JI:bH1!M "CJHCJIOM TpeKOBHX cpa6aTHB8JUfM, 9CJIH < 0, TO JII060M aa6op 

cpa6aTnmaad 6oJI:&rrm:i1: sa.n;aaaoro ,D;r:r .u:aaHoro 6JioRa, rrpnHHMaeTc.a: sa 

TpeR, 

2. ecJIH aa KaMepe cpa6oTaJio rro.u:pa.n; 6nJI:&rne aJieMeHTOB, qeM sa.n;aaaoe 

"CJHCJIO, TO cpa68THB8HH9 BH6paCHB89'~Cfi, 

ITK JP- II: 
11 ,r 

I. ,n;eJia T:& HJIH aeT ,n;Bo~ao~ cpMT ~ BH<5poca 11JIOXHX TolleR, eCJIH t.o, 
To He ,n;e,n;aeTCfi, 

2., Tpe6yeTCH JIH TpeR aa IIO,II;6JIOK8X, 9GJm -:j.O, TO He Tpe6yeTC.fi. 

IIK JP- I2: 

I. ,!I;JI.fi o6pa6oTRH MHOrTpeKOBHX C06HTHJi, ec.JIH ~0, TO He y't!HTHB89TC.fi. 

ITK ~ I3: 

I. HOMepa 6JIOKOB X, ITO ROTOpHM OITJ:)9,!I;HJUIIOTCSI IIOBOPOTH ,1J,.JI8: COOTB9TCTByro

IltHX Y 6JIOKOB. 

ITK ]{? I4: 

I. B rrepBHX IO;;.tTH II03HlUI.fiX sa,n;aeTC.fi I!:':I!PHH8 KOpH,n;opa ,Il)IJI IIOHCRa Tpe

KOBHX cpa6aTHBaHHH. 
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~oPMaT ,1VIJI c"t!HTHBaaxa: IIK I-13, 5x, ~tO(I5), IIK 14 ,L(IO,O). 

lpyrHe YCHOBHR pa60TH rrporpaMM~ reoMeTpH1!9CKO~ peKOHCTpyKUKH 

sa~aroTcH B rro~rrporpaMMax. 

llonrrporoaMMa t fl A 118S 

B aTo~ rro~rrporpaMMe sa~aroTCH O)HOBHHe rrapaMeTpH TpeROBRX ~e

TeRTopoB, T. e. I4CKpOBRX H rrporropiij!0]8JibHHX IIpOBOJIO"t!BRX ItaMep H ro

~OCKOIIOB. 

HHWOpMa~ C"tiHTHBaeMaH B· 3TO~ :Io~rrporpaMM9 38HOCHTCH B CJI8~ 

!UH8 6JIOIW t t?# #tJ,V: 

11M.fi 6JIOKa 

I ;Vtf/ All/ - A/filA'- "t!HMo RaMep a a Y•)TaaoBKe, MaKCHMaJI:bHoe "t!HCJIO 80 • 

...vtl - "t!HCJIO RaMep B X-npoe:ro.nm: 

AIC'Y - "t!HCJIO KaMep B Y -npoe:ro.nm: 

I Ft A6 I - I J-t.A& (80) - rrpHHHMaeT c~Ie.IJYIO!Itee sHa"tfeHHe B saBHCHMOCTH 

OT HOMepa W~MepH Ha YCT8HOBK8 

IF~ A& ( #)=0-KaMepa c HI)MepoM A/- OTRJII(JqeHa 

I PL A C? (#)=-I - KaMepa 1} aoMepoM AI - OTHOCHTCH K 

X-rrpoeRI.J;RE: 

I FLAG (AI )=+I - KaMepa c HoMepoM Ill- oTHOCHTCH K 

Y -rrpoe:nurn 

I IS 6/ !51 G (40,2) - sa~aeT aarrpa:3JieHHe C"t!HTHBaHIDI n paccTOHHKe 

MeJit.nY czraaJr::,auMH rrpoBoJIO"t!RaMH. HarrpHMep: 

/5/& (Ait;Aiv)=2 03Ha"tfaeT, "t!TO K8Mepa C HOMe- : 

poM IVC' B rrpoeroun1: A/tl ( /VV"=t,.x, A/t/=2,Y) 

e)( X (40,2) 

RM99T mar H811IOTKK 2 MM K paCITOJIOxteHa TaK, 

"t!TO C B03pac•raHH8M HOMepa ITpOBOJIOim B03paC-

T88T KOOp,nMHHTa. 

- KOOp~HH8TH m~pBhiX ITpOBOJIO'ti8K ,1VIJI KaMepH C 

~aHHbiM HOMepoM B ,n;aHHOH rrpoe.KD;ni. HarrpnMep: 

C'RX"(I5,I)=-I05,I 03Ha"tfaeT, "t!TO KaMepa c HOMe-
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poM I5 B rrpoe~H X HMeeT ROOp~HaTY rrepBOM rrpo

BO~O~KK - I05,I MM. (wopMy~a~ 

IZ Z XYIZtt-IA (40,2) - Z Roop.I(E:BaTa RaMepH .naaaoro aoMepa .n;aaaoM 

npoeRIJ;mli. 

IVP~I UP(80)- MaKcBMa~nHHe HoMepa npoBo~oK KaMepH c .n;aHHHM HoMepoM, 

KOTOpHe 6~yT paccMaTpHB8TnCfl ITpH o6pa60TR8. 

fl 6 (80) - COOTB8TCTBYJOillil8 MRH~M8JinHhi8 HOM9pa. 3TH ,IJ;Ba M8CCRB8 

HCITO~n3YIDTCR ~R 38~8BRR pa6o~eM o6~aCTH KaMepH. 

To ecTn, ec~H cpa6oTaBmHe rrpoBOJIORH HMeroT HoMepa 

6o~nill8 ~~(~n~ M9H~me Cft (~) OHH OT6paCHB8IDTCH 

cpasy ilt8 ITOC~e paCRC.IUiPOBRH H B BOCCT8HOBJI9Hlm: Tpe

KOB ~8CTKII He ITpKBEM8IDT. 

IAYVtf/ I Alt#(40,2)- MaccHB cooTBeTC!BHH HoMepoB RaMep B rrpoeKUKH 

H aa ycTaBoBRe. HarrpnMep: 

A/tf.f(20,2)=56 03Ha~aeT, ~TO KaMepa, KM9IDm8R B 

rrpoeKUHH Y HOM€} 20, B o6meM CHCTeMe ycTaHOBRn 

HM99T HOMep 56. 

I If eN I I e.v (80) - MaCCRB o6paTBoro c OOTBeTCTBIDI. HarrpHMep: 

/C' #(56)=20 03Ba~aeT, T.ITO RaMepa C HOMepoM 56 t o6;. 

me~ CHCTeMe KaMen YIMeeT HOMep 20 B X ItfJil?I Y rrpoero 

:o;HH • 

1cwr1 WEI& (80) - rrpn c'IHTHBaBHH B MaccHB W£16 (.U) aaaocnTcH 

TOT.IHOCTn ,If,.IDI KaMEpbi A/ , B ITO.TI;IIporpaMMe CT.IHT89T

Cfl b ,If,.IDI COOTB6!CTByrome! RaMepH H B ,IJ;8JinH6Mrn9M 

B MaccHBe We I& (tV) aaxo.n;HTCH Be.JIKtrn:Ha 1/6~&~ , 
ROTOpafl HCITOJin3YETC.f.I ITpH {flRTHpOB8BHJii TpeROB. 

IA/3A/ .AJV6l(40,2) - yrJIH ITOBOpOT8 RcMepH OTHOCl!TS~nHO OCl! "Z ;naB

HOI rrpoeRI.UDI H .r:aaaoro aoMepa. 

l/?tJTC/11 ¥A't77"(2,2) - HOMepa KaMep J:, (/ H V rrpoeKIJ,:IDi, B Railt,IJ;O! 

ITpOSKIUUtl MOilt8'1' 6HT:& .n;o ,n;Byx R8Mep, 9CJIM 
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#If O'r (I , I )=~, ~~0 KaMep) IIOBepHyTHX Ha 60Jfbii.I}I9 

yrJIH OTBOCHTeJI:bfiO OCR Z HeT. 

N~C~2,2)- COOTBeTCTByrom:He HOMepa B X H Y rrpoeKUHH 

#A' 07A(2 ,2) - q]!CJIO cpa6aThiBWiR:f1: Ha BTHX KaMepax 

XA'tJ7'(I5, 2,2) - xoop.I(HHaTH cpaciaTHBaad 

I 6 HOI) /SIIGIJ (I0,2) - xoop.JniHaT:& xpaHaero ooreMeBTa ro,n;oci{orra .naaao:0: 

rrpoeKIUIM C ,n;aHHHM HOMepoM. 

2(;, (IO ,2) - COOTB8TCTBY£0m9H saa-qeaHe Z KOOp,n;xlH8Tbi 

0 6 (I0,2) - COOTB8TCTBYIOIU8B 388'q88H8 nrn:pl1HH 8JI8M8HT8 ro,n;o

CKOII8 

AI G!< (IO ,2) - aarrpaBJieHKe C"tillThiBamur Ha ro,n;omwrre. Harrpmdep: 

J II GO (2,2)=-~!08,5 

z G (2 ,2 )=3578. 

/J G (2 ,2 )=45 

;VGR {2 ,2 )=I. 

3TO 03Ha-qaeT, "qTO ro,n;OCKOII C HOM8];>0M 2 B rrpoeKUHE: Y KM88T ROOp~HaTy 

Kpas: rrepBoro BJI8M8HT8 - 208,5 MNJ., 2· -KOOP.IUIHaTy 3578 .MM., nrn:pHHY 

O,TI;HOrO aJI8M8HTa 45 MMo E: C"tillTHB88TCfl CJI8Ba HarrpaBO, 8CJIH CMOTp8T:b Ha 

aero no rry-qxy {c pocToM aoMepa aJieMeflTa yBeJIH"tll!BaeTcs: saa-qeaHe ee xo

op.n;HHaT:&). 

3a,n;aBH8 BC8X Bbilli9 nepe-qHCJI888biX B8JIH'qH8 ITpOHCXO~T CJie,n;yromzM 

o6pasoM: 

IIep:saH IIK c'iHTHBaeTcs: (;IlopMaToM {X, A4; a a ae:tt rm:meTCH oTRy,n;a ,n;a

Jiee :K,n;eT CHHTHBaae HHr!JopMaruni, ecJIH a a KapTe sarrn:caao u /J JSC , TO 

,n;aJI:bHeilmaR: HHWOPMaU:HH o-qHT:&BaeTCH c ~~~a aa ,D;HCKe HJIH JieHTe c aoMe

poM I7, B BTOM W8Rn8 .IJ:O~HH 6HTh 38illlC8Hbi o6pa3bi ne~oKapT. EoJIH Ha 

KapTe OO.IJ:8:r:»KHTCJI JI106aJI ,n;pyraH 38ITI1Ch, TO HH(i>OpMar.J;IDI 6y,n;eT O'ql!THBaTh

OJI 0 waitrra 5, T.e. neprlJoKapT. CJie,n;yiOI.~as: KapTa C'q:KTI:lBaeTCfl r!JopMaTOM 

35X, I3, Ha HeM ,n;o~HO 6:&T:b 88ITHC8HO AY~/A_ ITOJIHOe "qHOJIO MCRpOBHX 

H rrporrop~OH8JI:b8HX KaMep ycTaHOBKH. ~~Jiee AftiiAxapT WOpMaTa 3(I5), 
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b !" (IO,O) aa am:: co,n;epmHTcsr: 1 -aoMep RaMepH AI , 2 -!FtA 6 rv), 
3 -!516(/VIh'IJ) J 4- t~X(AJ~A/tJ), 5- AA/6l(AI;IIt;/ 6 -Zt'IIA(UtA/tj, 

7 - OL (AI}, 8 - VP(#), 9 - WE16(A!}_ 

3Ha~8HH8 IT8p8M8BHI:lX H M8CCHBOB OITHC8HO BHill8. 

JlaJiee TeM iKe cpopMaToM C'tiHThiBaeTcsr: '1 - .t/6- aoMep ro.uomwna, 

2 - tCtf/- aoMep npoeKIJ,lm, 3 - J/G,Q(A/6, M:/{ 4-z~v~ 5 - SI-!GO(AI~IRJI 

6 - 0(:, (114A/tj. 

C1!HTI:lBaBHe npoHcxo.n;:vrT .uo Tex nop, noRa # G a e oRa>KeTcsr Mea :orne HJIH 

paBeH HyJIIO. 

llo.nnporpaMMa B t tJt K { l VA/) 

B aToM no.n;nporpaMMe npoHcxo,UHT pa36Heane Bcex RaMep aa ycJIOBHhie 

OJIOIGI, Ha Ra1K,II;OM H3 ROTOpl:lX B ,UaJI:&HefuueM 6yJJYT HCR8T:OCS1 ITp.FIMOJIHHSll

HI:le Tpa8RTOpHH 38Pff}I{SHHHX -qacTHU. KaMephi MoryT o6~S.n;HHHT:OCH T8R>KS B 

ITO,U6JIORH, Ba ROTOPHX TpeKH onpe,n;e.JIHIDTCH ITO 6.JIORy, B ROTOpl:lH OHH BXO

,IJ;HT. MarpopMarun:r C"CUITHBaeTcH c ~HJ!a ~ aoMepoM l/1 AI. B ae:H HcnoJI:o-

3YIDTCH CJie~romae t~).{A(#~JIORH: 

MMsr 

jA!>I(EGj Alf.l{I0,2) H AII4(I0,2) - sa3-qeaHe MBBHMaJI:&HhiX H MaRcHMa.JI:&HbiX 

Ta HreacoB yrJioB aaKJioHa ,IJ,JIH .n;aaaoro 

6JIJR8 B ,Il;8HHO~ npoeKUHH. 

!3HI (I0,2) ni!IIA (I0,2) -zm(I0,2) - 3Ba~ea:ze MMHHMaJI:oaoe n MaKcHMaJI:o· 

H08 KOOp~HaTI:l TpeROB ITpll 38,U8H

HOM Z COOTB8TCTB8HHO. Ec.JIH TpeK 

,U0~8H CWHB8T:OCH C TpSKOM Ha 

.upyroM OJIOK8, TO /3tfJ n/311,4 38-

.n;aeT rpaa~ CillHBKH npH 3a.n;aa

HOM 2TA. HanpHMep: 

AHJ (3.2) = -O,I 

AliA (3.2) = O,I 

,~ftJ (3.2) = -5. 
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8114 (3.2) = 5. 

Z7 A (3.2) = -8100 osaa-qaeT, 

~TO TpeRH Ha Tp8TbeM d~oRe B 

rrpoeKUHH Y ~O~BH HM8Tb rrapaMeT

pH A B MHTepBa~e ! 0,1 H rrpoxo

~HTb "CJepes o6~aCTb i 5 MM rrpH 

z =-8100. 

I#8LtJcj #6'l(10,2,2)- MaCCHB HOMHpOB rrepBOR (AlBt (rJ,.I1 A/t/))rro

c~e,n;ae:H ( !VlSt f7; ~1 J/il)) RaMep B :Y -OM 6JIO

Re, B rrpoem.:r,mr tf/tl. 

ffP,((10,2) - MaCCHB M:HHHMaJThHOrO "CJ:HC~a cpa60T8BIHKX Ra

Mep Hs ~aanoro d~oRa, RoTopHe ~aroT TpeK 

AI B P. (2) - pea~bH oe ~HCJIO 6JioRoB B X 11: Y rrpoeKI:Um 

I !l3t I 18 L, (10,5 ,2) - MaccHB HOMepoB no,n;6JioRoB, ns RoTopHX cocTOHT 

,n;aHHll:H 6JIOR. 

15fl'fSI L,/(5,2) - MaCCHB HOMepOB COO~~BeTCTB:HJI 6~0ROB H reoMeTpH:H yc

T8HOBIGI HCITOJib3ye~~CJI IT pH orrpe,n;eJieB:IDI RHH eMa THRH 

mccJie,n;yeMHX rrpo:u;eccoB. ,UoJDKHo 6HTb cJie,n;yromee cooT~ 
. I 

BeTcTBHe: L / f ~ A/t:J - HoMep 6JIORa Me1!t,n;y MarHHTHHMPI 

.zmasaMH H MarHHToM CIT-129, L/1':<: A/t?)- aoMep 6JioRa 

M8il\,lzy MarHHTOM CII-::29 H ME1II8HbiO, ~/ {~ A/t/j- HOMep 

(}~oRa, Ha ROTOpOM orrpe~eJIJI8TCJI TpeR, BHXO~ffi.Ui!H H3 

MHIII8HH, L/ (~ A/t/)_ fiOMep 6JIORa, ITO ROTOpOMy orrpe~e

JIJI8TCJI Bxo,n; ~acTmur B MarHHT MC-12, t / (5, #t/ )

aoMep 6Jioi<a, a a Ro~~opoM orrpe,n;eJIJieTcJI TpeR ~acT:m.u,r 

sa MHIII8Hbl0. 

I 'TA It, e I t01(10,5 ,2) - B 9TOT MaccE:B saaocJITCJI: aoMep dJioRa, c Ro

TopHM Ciill'IBae~~CJI TpeR Ha ~aHHOM 6JIORe H HOMepa 

TpeROBHX ~8TORTOpOB, ~epes ROTOpHe ,Il;OJDK8H 

rrpoxo,ICHTb TpoR. 
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0CBOBHRM yrrpaBnRIDmaM M8CCHBOM TipM ~8~bH9Mrn9M IIOMCKe TpeKOB Ha 

6JioKax .r.rB.IDieTc.r.r MacoMB I (( (I0,2 ,2) (rrepeMeHHa.ff IRA H3 ~tl##t?# 6~oKa 

/ ,( ,4 B ;n;aHHO:ti rro;n;rrporpaMMe ae Hcrro~:o3yeTc.r.r). 

8.J.reMeBTH MaccHBa I I( ( A//51 :1,. 4-'~) orrpe;n;eMroT 6JioR J~ MR rro;n;-

6~0K 

Ill. (AI&, I, #V) <tJ- 6JioK IIIB Bxo;n;HT E cocTaB ;n;pyroro 6JioRa, T.e • 

.fiBJI.ff9TC.ff IIO;IJ;6JIOEOM. 

= CJ- .fiBJIH9TC.ff Q6I:llrBIDJ. 6JIOROM • 

..:-;V- 6JIOK A//5 pa36EB88TC.ff Ha A/ IIO;IJ;6JIOKOB, HOMepa 

ROTOpHX CO;IJ;9P1It8TC.ff B 1.8/, ( A//J
1 

.J~ #~). 

3JreMeHTH M8CCHBa j /( ( A/6/ .f'"/f/t') OIIpe,n;eJIJIIOT yCJIOB:H.ff IIO:HCK8 

TpeKOB Ha 6JIOR9 )./ /J • 

I I( (iiB, 11, AltJ) =¢ nm:vTc.ff JIJD6He TpeEH B 3a.n;aaa:orx rparnru;ax. 

I I< (AI&, 2,. A/tJ) =I TpeiW CII1HB8IOTCH c TpeRaMH a a 6JioKe c aoMepoM 

#TA(A/4~ A/0} 

I~( AI 4 2./ If/ tl )=2 TpeKH ;n;o.JDKHH 6HTb rrpo.n;oJIJlteHRffiVIH TpeRoB a a 6JioRe 

C HOMepoM A/TA (#4.5;/t/t(} 

J 1<.( ,.V ~,. £,. Alb')=3 TpeiGI CIJ1HB8IDTC.ff C '.IpeKaMH Ha 6JIOR9 C HOMepoM 

A!TAf#4~Aij!H ,TI;OJDKHh MM8Tb cpa6aTHB8HM9 Ha KaMepe 

c HOMepoM A/TA(btf ~ ,~'/(/_} 

I II, ( ,(,!~ 2/ A/0=4 TpeKH crrrn:BaiOTC.ff c 'IpeKaMH aa 6JioRe c HoMepoM 

AlTA (,V4S,Ni:IM ,n;oJDKBl:i rrpoxo;n;HT:& trepe3 cpa6oTa:snm~ 

BJieMeH T ro;n;ocKorra 1'/TA ( u ~ ~~I/.) 
If< ( AI~ 2, pV)=5 TpeK ,Il;OJDK9H HM9Tb 

AlTA t'A/~.t;,.v~) 

' 
cpa6aT:orBaHHe aa KaMepe c aoMepoM I 

jR._ (,A/~" .2.,. .AIV)=6 TpeK ;IJ;OJDlt9B IIpOXO,TI;iTb trepe3 cpa60T8BIIJHH BJI9M9HT 

ro;n;ocKorra A/7 ~ ( 4/ ~ -~ A/v J 
I R (AI~~ :<.1 A/tl )=7 TpeK ;n;oJIJlteH rrpoxo,r;HTb trape3 cpa6oTaBIIJHe MeMeHTH 

Ha ro,n;ocKoiiaX IVT,tj ( #4 ~ U~ H .AlTA (AI'~ .Z,A/t/) 

! 
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II< ( N/5,.£
1 

Jlt/ )=8 TpeK .JJ;oJDKeH HMeT:& cpa6aTHBaHHe aa KaMepax c aoMe

paMH 117 A ( A//J, ~ /1/t/ ) , A/TA (AI&, 2_, A/C/ ) • 

I R ( II & rtl 1 .vv)=9 TpeK .JJ;OJDiteH HMeT:& cpa6aThiBaHHe aa KaMepe c HoMepoM 

AITA(A14 ~1/f!H rrpoxu.JJ;HT:& -qepes cpa6oTaBnrn:ii aJieMeHT 

ro,JJ;ocRorra A/lA (AI~ .£
1 

#t/). 

J ~ ( IV~ 1 ~~ A/V )=IO IIOHCR TpeROB 693 Bbl'iepRHBaH:wr cpa6aThiB8HIIH YJK9 

BOIII9.JJ;ll!IDC B TpeR. 

B Ha'iaJie rrporpaMMhl tlJopMaT.OM _!-(5X,IO(I5)) C'iHTHBaeTCR: 3Ha'i9HH9 

;fi/J!((fk_ A/6/?.{~). 

3aTeM B IJ;HKJI9 CHa'ia~a ITO X H sareM ITO Y C'iHTHB89TCR: 3H8'i9HH9 

t I, wopMaT i, IIOTOM B ~~e no q1c~ 6JIOROB wopMaToM1 

IV 8, A//3/,{AI/5/"I/11/t'); #IJI,(.Ug~~.Nt-'/ ii,IJ~ [.U4, 4/~ //({lf/~4Utd!R(H4~A/v)l 
.JJ;aJiee wopMaToM 8 ( ~IO,O) 

AH..J'(A/&/f/1/) A#A'#/1 "'LIJ 131fL(A/d.A/tj,8//A(A/4 A/(/j/ z T4{UB,Ut7)/ 
'/ I ( • / 'V ~ :/; / / 

.JJ;aJiee WOpMaTOM t 
I B t {AIIJ, t 1 A/ti)J 

saTeM wopMaToM f 
A/TA (A/~,~; Ut:t} 

H, HaROHeU, WOPM8TOMf 

A/ T 4 {u~ -t; A/t/) v A/7A ('A//J1 ,f'/ #~ 

3Ha'i9HH8 M8CCHBOB o6~CH9HO BHIIIe. llHl~ ITOBTOpR:8TCR: ITO 'iHC~y 6~0ROB 

B X (#6~(L)) H Y (AI/3~(-Z.)) rrpoeRrum:x. 

Ha 8TOM ITO,JJ;ITporpaMMa saRaH<mBae~~ CBOIO pa6oTy. 
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ITO.IUIPOI'PAMMA t·;< FA[} 

IIo.nrrporpaMMa t f(EA D BH3HBaeTc.a: ~·oJI:oRo B TOM CJIY'Iae, ec.Jm aeo6-

xo.nHMo BOCCT8H8BJIHB8T:O RMIIyJI:OCH sapr.rn:eHHHX ~aCTHU, rrpome,IJ;mHX ~epes 

YCT8HOBRY. B ,IJ;8HHOH IIO,I!;IIporpaMMe C'1Jd~'HB8IOTCJI 3Ha~emm: R08(f$!D;lil9HTOB 

IIpR IIOJmHOMaX 'tie6Hill9B8 M rpaHHIUl 06JIECT9H,,IJ;JI.ff KOTOpHX OHH IIO,IJ;C~T8HH. 

MawopMaUHJI C~HTHBaeTCJI c waRna fa ,Il;HCR9 RnK Jl9HT9 H 38HOCHTCJI 

B CJie.n;yromHe {)t'l/llt'AI6JIORH /CII/.C (3,~:,~,II,5) - ROsqxpHJ.U!9HTH IIpM IIOJIH

HOMaX 'tie6HmeBa. 

~~~- B 3TOM 6JIOR9 38,Il;8IOTCJI BC9 rpca~HH9 YCJIOBHJI HCIIOJI:03Y9MH9 

IIpH BOCCT8HOBJ19HHH HMITyJI:OCOB H M8KCHM8Jl:OHH9 CT9ll9HH HCIIOJI:0-

3Y9MHX IIOJIHHOMOB. 

CJI9,IJ;y9T OTM9THT:O, 'iTO BC9 peaJI:OfH9 B9JIH'1HHH 38,Il;8IOTCJI B BH,Il;9 

J<E AL~~ta, T. e. HM9IOT ,Il;BOHHyiO .TI;JIHBY Ha m 3BM. 

3AKJIIO't!EHHE 

B pa6oTe OIIHCaHa rrporpaMMa reOME!TpH~9CROH peROHCTpyRJUiH C06HTHH 

saperHCTpHpOB8HHHX ycTaHOBROH THrrepoF. llporpaMMOH 6HJIO o6pa6oTaHO 

:1.5 Mil 1-1. TpHrrepoB nrrepsapJI,IJ;oo6MeHBhiJC: co6HTHfi. 06pa6oTI<a rrpoBo,nRJiac:o 

aa 3BM EC-I060. Cpe.naee BpeM.a: saTpa~:BaeMoe 3BM aa o6pa6oTI<y Q,IJ;Boro 

C06hlT:wi 0,2 CeR., o6~eM orrepaTHBHOH r:aMJITH 38HHMaeMofi rrporpaMMOH 

320 K. CrreUHWH~ecRE:e B03M07KHOCTH rrporpaMMhl rrosBoJIHmr To~ao orrpe,IJ;eJm:T:o 

ITpOCTpaBCTB9HH09 IIOJIOiK9HH9 Tp9ROBHX ,r;eTei\TOpOB / 2/ H ,IJ;06HT:OCJI BhiCO

ROrO paspemeHIDI IIpH OIIp9,IJ;M9HID1 RHB9~18TH~9CIUIX rrapaMeTpOB 38PfDK9BH:biX 

~aCTHU, ROTOpoe H906XO)UIMO IIpH BH,Il;ME:Hlm RaBaJia peaRIJ,l:U[ M9TO.TI;OM H9,IJ;O

CT8~ Macc/I,?,S/. 

Cos.naaaa.a: rrporpaMt1a opHeHTHpoBaEa aa crre~WHRY ycTaaoBKK !Hrre

poa, o.naaRo Mo.meT 6HT:o c ycrrexoM Hcrrc,JI:osoBaaa .II.JIH orrpe,neJieHHJI reoMeT-
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pH~ecKHX ROHcTaHT rr o6pa6oTKM co6NTrrn Ha ycTaHOBRBX, rro~o6HHX 

CIT8KTp0M8Tpy rrrrrepOH. 

B saRJIIO~erm:e anTopH 6Jiaro~ap.FJT IO.A. Ey.naroBB u B. B.<l?JI.FirrrHa 

sa ITOCT8HOBRY sa~a~, ITOCTORHHOe EHHM8Hll8 R pa60Te M p~ U8HHI1X 

coBeToB, A.A. BoryrJla, JI.r .Moposa, I.M.MaHHeBB, H.A. PycaRoBu~a, 

JI.A.IIepMRKOBy, B.H.EeJioycoBa, B.C.PyMmmeBa, JI.illaH~opa sa MHoro

KpaTHIIe ITOJI8SHhi8 06Cy)K)J;eHUJI.; 
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ITO,IUIIICH R PHCYI-rR.aM 

v v 
Pnc.I CxeMa crreRTlJOMeTpa rHrrepJH. c1-c5 - ~epeHROBCRHe c~eT-

1UIRH, 5 1-SE - CI.UrnTHJIJim:r.vroHHHe c~eTq~-rFH, IT\-I, IIK-7 -

rrporropD;HOHaJioHHe I-taMepu, liTIK-I, I1IJK-5 - HCKlJOBbl8 rrpOBO

JIO~bie KaMe phi. r 1-r 4 - c:J,I1HTHJI.i'I.f!UllOHHHe ro,nocKorrH. 

CIT-I29 :n: MC-I2 - a.JieKTpoMarH:n:Thi. 

PHc. 2 06maR 6JIOR-cxeMa rrporpalVll.n:i HYPER 
PHc. 3 En:oR-cxeMa rro:acKa H BH'tJll,)JISHHH reoMeTprr~ecRIDC rrapaMeT

poB TpeitOB. 
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