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BB E .Il EHR E 

IIporpain.m. cnyqaJ;taux 3Be3.D: (<tiOPC) [ r1 o6na,IJ;aeT 6on1,moti 

3qxpeKTHBHOCTI,D B MO,IJ;enHpOBaHHH rHilOTe3hl ¢asoBoro 061,eMB., ,IJ;a~e 

npM 60}11,WOM t{HC}le BTOpHtrHNX npo,nyKTOB peaK!lHH ( n.s ~ IO). 3TO 

o6ecnetr~BaeTcSI npoue,D;ypoil TaK nash!~aeuon HHBenHpOBKH BecoB, 

T.e.Ba6opa Ta.KHX nepeMeHHllX B B!,!pa.JlteHHH CTaTHCTHqecKoro Beca, 

trT06bl OH 61:rn B. nepenSITHBl'ICTC;ltOM npe,IJ;ene O,IJ;HHaKOB BO Bcex TOtI

Kax qiasoBOro n~ocTpaacTBa. 0,IJ;Haico nporpaMMa[I] nan11.caua ua 

MalllHHHOM KO,IJ;e E3CM-4. 3To orpaHHtIHBaeT ee B03MOXHOCTH, a TaKXe 

sarpy,D;HS!eT BHeCeHHe HeKOTOPhlX He06XO,D;HMUX H3MeHeHHJ;!. 

IlporpaMMa 4'AProPc C03MHR Ha ~CHOBe HeCKQ}II,KO BH).(OH3MeHeH

HUX H ,IJ;OilO}IHeHHllX anropliTMOB nporpaMMU q,QPC. Ona Ham1:eana Ha 

sisNKe "«JPTPAH" 11 nptrnnocodnena ,IJ;n.H pMoTu Ha uamHHax Ct>C-I604A 

H E3CM-6. 

I. AnropHTMII nporpa.Mw 

q,AP«)PC COCTOliT H3 HeCKQ}II,KH:ic IlO'l!TH nesamrnm.rnx nporpauu, 

BblilORHS!JlltHX cne,n:ymrne ¢YHKilHH ( B CK06Kax yKa3aHhl OCHOBHble 

no,D;nporpaMw 6noxa H ero HasBamrn): 

I. Mo,IJ;enHpoBamie cnyqattnax sBes,IJ; ( AKATA, dnox MO.U); 

2. 8a.,IJ;amie om116ox· ,!J;}lll napa1mrpoB tIRCTliU H peKOHCTPYK!lll.H 

npocrpancTBeHHUX KOOp,ll;liHRT TpeKOB 3THX qacnn\ B 3qxpeICTl'IBHOM 

o61,e1v1e per1-1erpHpymiero npndopa ( ERROR, 6noK. 11 OllMEICTi"); 

3. mrneMarnqecKa.H ll,ll;enrrupnKan11si cnyqailHot:t sBes,D;u 

C-L EAD~R, dnoK "q,HT"); 

4. Pacqer ~H3HtieCKHX Be}llitjHH - 3¢qieKTHBHh1X Ma.CCC HX no

rpemHOCTmm, nepe,IJ;aHHhlX vm:nyn:icoB u T.,IJ;. ( PROV, dnoK "ci>H3lU{); 
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5. 06CJiyJ!tl1Bairne: Ha.KOnJiemrn pe3yJII,TaTOB, noc Tp08HH8 rHCTO

rpuMM, oTc treT BpeMe1rn l1 T .,n:. ( SG RADA , ClnoK " rliCTOr"). 

PaccMOTpl'l!.! Kail(_n1,lf1 dnoK B OT,n:em,HOCTl'l. 

n.I. "MOll" 

C11a1.rnJia pacc1.rnTbIBaJOTcR l1cxo,n:mw ,n:aHH!le ,n:nR 

Mh!X 1.JUCTl'll\: v , Y. , 2 , P. , E , A.ln, ./"n, n. (\., n. n. J. -

n reHepRPye

H T n, - Tpl1 

npoercru,rn ~unym,ca Been CHcTeM11, no,rnaR 3HeprHSI, cyum Mace 

H noirnaR H:m1eT111.1ecKaR 3Hepr11R n 1.1acTl1f! B nadopaTopnon cl1c

;.r eiie Koop.n1maT cooT BeTCTBe1rno, a TaKxe Mn. - :.:iqiqieKTl1BHaSI 

Macca rt tJacnrn B Cl..{M. 3aTeM padoTaeT Ta.K Ha3uBaeMa.SI peKyppeHT

nan "J-npoue,nypa": 

Pacc1.111r1rnaeTcR 121 ..<m1er111.1ecKaR 3HeprnR: 

TK-t = TK 1K-t, (I-I) 

r.n:e K::: n, 'rl-i , . . . . . . 2, t:-1 -rrnpem, ypaB!leHl1R cl(_i( t)=oCK-J 
oCK-i =rz:.. - cny1.ra~Hoe 1.111cJio, panuouepHO pacnpe,n:e neHHOe B l1HTep-

Bune (O, I), a - t J ~. (i5

( 1 -o'k 
• (I-2) c. (U- t cL ~J~ U-tY' 

cpyHKlUH! Ck ( ·t.J Tadynl1ponaHU .ll:Jlll K=o , • • • • • • 14 (npl1noxe

HHe IT(I) ). Trxon Buelop [I] npHBO,ll;l1T K TOMY, I.ITO Bee cny1.1anHon 

3Be3,ll;U TIOCTOSIHeH B HepenSITHBHCTCKOM npe,n:ene, a B ynbTpapeJIRTH

Bl'lCTCKOM CJiyqae oelpalllaeTCSI B O HO. rpaHH[(ax ¢a:rnBoro OCl'I,eMa. 

3HeprHR 11 mmyJibC B C • u. u. K-on qacTmU,I noJiytiaIOTCSI 113 

~ 

QK 

2 2 2 
- MK+ mK- Mi<-1. 
- 2 Hie: 7 E = cw: -Tt()f~ 

qiop1,tyn: 

fI-'.3) ·, 
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r,n;e ml< - Macca K - on tiacTmt1,1, a :rnepnur n mmym,c ee B 

JiaclopaTopHon CHCT8Me pa.ccqHTIJBaDTCSI no qiopuyJiaM: - -- ..., ,.... - EK CuK + ~ & 
'-'VI( - Ml<. . (I-4) 

(I-5) 

(I-6) 

,l{JISI Bbll!HCJieHHSI C.VK no qiopMyJie. (I-4) Heo6xo,11;11Mo 3HaTI, L , J, 
K - npoexium mmym,ca K - on qacTm.iu 

tlaCTHrt I,... , K Ha opw i. , j 
t B CHCTeMe nOKOSI 

KOTOpon OCbD ~ 
K , CBR3aHHue c He-

(I-9) 

(I-IO) 

(I-II) 
-n' 
.l - napaMeTp, BBO.n;SimHtt aHH3OTPOilHD B MO,11;8Jlb H paBHlltt - l IlpH 

H30Tpomm; 'ti. , 't..2 - cJiyqattuue l!HcJia, paBHouepno pacnpe,n;eJieHHue 
B HHTepBaJie ( o, I). 

l-IMnyJibC qacnn.i ? (K= n. , • • • 2) O,ll;HO3HU1IHO onpe.n;eJISI8TCSI 

sa.n;aHHeM rrnHeTH'lecKott 3HepnH rpynnu ( K-i) qacrnu TK-f B CHC-

TeMe IlOKOSI 3TOtt rpynnu H HanpaBJI8HHeM ~ BblJieTa K -on l!aCTH-

I.lii B CHCTeMe noKOSI K - t.Jacnm. ITpH 3TOM npoeKI.{HH m.myJibca B 

c.u.u. He06XO,ll;HMO ~OMHOXHTb Ha MaTPHIIY IlOBOPOTa. B nporp&!Me 

npe.n;ycuorpeua Bosu_oxnocn Bu6pau B · Kaqecrae OCH ~ nanpaBJieHne 

. nepBHtIHOtt tJaCTllJ.lll II ct" B CHCT8Me IlOKOSI I<, - tiaCTHI.{. Tor,n;a ~JIii 

IlOJiyqeHHII MaTpHI.{ll IlOBOpora pacCtIHTUBaDT 3HeprHIJ H ID!IlYJibC nepBHtJ

Holl qacrmtu B czcreue geHrpa _u:asg. ~ qacrnu (K ==rt, ••• 2) 

W...... - E" eut< - 1?i< f ia 

a - . HK (I-I2) 

Fa =: ( G.J~ - -m: ]4!2 
5 



r.n:e Cva , fa - :rneprm1 H m.my m,c nepBwrnoi.t ttacTH!lhl <1... B 

,mo. c11c Te1,m. 

BBCJUT, Rare H, pauee, ,...., 

'£_ = vJ" + Wa 
Cl MK + E )(. 

(I-I'.3) 

. nonyqaer,• rT,upMylly J(JISI npeo6pa30Bamrn 11Mnyn1,coB B c.u.M.: 

i=P-~aE 
let la K · 

(I-14) 

3,n:eCL' Kai, 11 Bcnn.y, im~eICC II a. II OTHOCHTCR K nepBHl!HOl-t HalleTail-

me t1 trucTHUe. Yr m,1 

Co.!)¼.= z" ;· ~ 
. a 

c~ <£ =:Ca /r(I 

IlOBOpOTa 

) 

nonyqa10Tca 113 cne.n:yKl!lHX qiopMyn: 

$~I'\.¼·= ~ 1- Co-";,;,. rc,1 

s~Yl fa = '-Jct / 1,<1 ) 

(I-15) 

r;i,e 'rq: F« ~~n. '¼, , X,1 , Ja , aa - npoeKrtHu m.myn1,ca i · B 

c.11.1.1. TipoeKllHH mmyn1,ca ~ no11yqa10Tca nocne npeo6pa3oBaHHa: 

xK\ ( l&'./J .. , G,d;, - ~Ll't ~1 ~n ¼ Ccbfci 
~ 

~K 
C .... "Y d . ,D 

o~ 'lei \)1,)1 Jq ~~rt½ s~ ':?a 
_, 

z,<. s~Vl~; 
Co.!) ~a 

0 lo-~¼ /\Kt/ (I-16) 

TIOllHYIO ;meprH°PJ H HMTIY }11,C CHCTeMhl qacTHU ( I'.... K ··{ ) B 

na6opaTop11oi1 cncTeMe nunyqaeM 1,13 :' 

E = [ - CcJ • p--- :: =n - p cr-7) 
,,d. IC. --I<. ) K- 1 rl'. . I,.:: . 

](Jiff nepBOll tiaCTHUH p = P. . CJ - £ • B KatJeCTBe KOHTPOllSI paCJOTht 
11 i} i- i 

11 K - npoHe.n:ypht II Hcnon1,3yeTCR Bhl'llJACJ1e1111e 

E = ( 2 + 1..A2 )¥2 
K.-i J;_i I~ I K-f · 

3Hattemrn E K-:l , nonytteHHhte 113 ~iopMyn (I-7) H (I-8), .n:om1tHht 

(I-8) 

COBna.n:aTL. 
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n. 2. "OlllIIBIHI" 

. HcnoJII,3YR 3Hat18Hl1R npoeKI{Hit mmym,ca XI<'., 'fK, .f! I< , onpe

,ll;8JIR8M m.mym,c, yroJI HaKJIOHa o( 11 asHMYT J KalC,n;on tJacn1n11: 

c(K : Gl<tC $i..n.. Xic:. /e 

• nplitl8M (/;._ K. H Y>~ H3M8IIRIOTCR B rrpe.I(eJiax:. 

Ti/2 ~ ~~ o/2 
0 ~ j\ ~ 2'F. 

B nporpaMMe rrpe.n;ycMOTpeHa nosMOl!tHOCTI, sa.n:anau rrorpemHOCTH 

rrapaMeTpOB ABYMR pa3Hhlll.li cnocoC!aM11: 

• a) B Kat1ecTBe omn6oK rrapaueTpo n np:vrHHMaIOTC!I 3Kcnep:vrMeH

raJII,Hue cpe.I(He-Kna.I(paTnt1Hble oruv.:6K1,q 

o) Onmc5KH paccqHnrnaIDTC!I no 3MTIHpl-t'leCKliM <fJOpMyJiaM •. 

B cJiyqae 6) nporpauMa cJiyqatHnm o6pasou pasurp1,rnaeT rroJiol!CeH1,1e 

TO'IKH B3aliMO.n;eV.CTBH!I B npe.n;eJiaX 3qxp8KTHBHOro o6~eMa KaMepu. 

7 



3aTeM no mmym,cy H yrJia.M qacTHUli BUt{HCJIJieTCJI noTeHURaJII,HaJI 

,ll;JIRHa ee npoOera B perHCTPHPYD!lelf OO'beUe npHclopa. :➔.ra BeJIH-

q1-1Ha cpaBHRmeTCJI co cnyqatlHO pasurpuBaei.mM npo6erou .n:o B3aHMO

.!(etlcTB1rn L tJ: 

L i
71 

= - B en- Ri , (I-I9) 

rJi;e R 1 - cJiyqanHoe q1-1cJio, paBHOuepHo pacnpe,n:eneuHoe Ha 1mrep

BaJ1e 0,I. 

!,!eHI,maJI Rs BeJIRtlHH L f' R L &} H 6y,n:er cocTc3:BJIJIT1> .1tmrny CJie-

.n:a L . l!aJiee, 1-1cxo.n:JI Rs ,n:JIHHhl cne.n:a R 1-1unyn1,ca, no :mrmpHqecKm.i: 

tpOpMyJiau Bhlt{RCJIJIDT cpe,n:HeKBa,n:paTRt{Hli8 omR6KH 3HaqeHRn napaueT

poB. 

· nocJie :3Toro BeJ11-1q1rnu napaMerpoB ( p , 110\' Ja ) 
"pas6pacuBalOTCJI 11 OKOJIO C BOHX TOt{HJ:IX 3Hat{8HRtl: 

Xt -= ~t + /J,. :X:l 'r-l , (I-20) 

r.n:e 'X;, = p , "¼-~ , ~ ; 'L-t - CJiyqanHl:le ttHcJia, pacnpe-

,n:eJieHHhle no HOPMM1>Houy saKoHy, a A Xt - cpe,n;HeKoo.n;parRtJHIW 

omROKH napauerpoB~ 

B nporpa.MMe npe,n;yCMOTpeHa B03MOXHOCT» MO,!(eJI:HpOBaHHJI npo

crpaHCTB8HHliX Koop.inrnar X , g , E rpaeraopHH Kallt,n:oro 

rpeKa. ~JIH ~ron uenH cneuHaJI»Hlitl reHeparop ~HKTRBHliX rpeKoB, 

no.n:oOHun OTIRCaHHOMY B 13{ ~UJI IlpHC08.I(RH8H K Hamen nporpauue x). 

x) B cos,n:aHHH reHepaTopa ~HKTHBHUX TpeKOB_[41 npHHHMaJIR yttaCTRe 

A. y .A6,n;ypaxHMOB H HryeH l!HH Tli 

8 
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n.3. EnoK "<l>HT" · 

H,lJ;eHTH<pHKB.IllUI KaHaJI0B peaKI:Uf:VI, a raK:m:e lf,1(8HTHcpMKa.IU!R v<J -
qact~ H d - KBaHT0B IIP0lfCX0.IJ;HT C II0M0ll!LlO MHHHMH3aIUl'.M ipYJIKilH0-

HaJia BH.n;a: 
5n. 

M"t:*1 (a, -a(,.~G/aj-aj,,~+ ,E J..~ tK, (I-2I) 

r,n;e . Ql~xr. , a j e11.p - HSMepeHirue, Qi. j - HClt0J.rue 3Haqemrn 

napauerpoB, Gtj - aneMeHru MaTPHilU BeCoB, n., - tiHCJI0 rpeKoB 

B BepmHHe. 

- MHJIHMHSallHSI <pYHKilH0HaJI0B M C HCil0JII,30BaHHeM Heonpe;,;eJieH-

Hl~~. MH0JICHTeJiei:t JiaHrpamra .-il. t', np0H3B0,ltHTC.fl MeT0,l!;0M HCKJIJOqemrn 151• 
. ' ,' . 0 

r<az;,;asr Bepmrna: sBes.n;a , V , o - ,tBaHT lf,l(eHTHry~Hpyerc.11 

HesaBHCIDlO. 

n.4. EnoK "~H3HK" 

B 3T0M.6JI0Ke no HSBeCTHUM cpopMyJI8.M paCCtlHTUBaDTCR pasJIHtlHU8 

B8~Ht!HHU, K0T0P!ie 06Ut!H0 aHaJIH3HJ>YllTCR B qJH3Ht!8CKKX HCCJle~oBa-
' 

HHJIX ( CM. ra6n.I). EJI0K J.I0J:eT pa6oratI, KaK B peJ:HMe Ha-

K0IIJleHHJI pacctiHTUBaewx B8JIJ{tlHH, raK H npH BU.lt8,tle .n;aHHIDC Ka.J:,ll;oro 

· co6ur1rn. 
,, i 

n.5. lino1t 06cny:urnaHH.11 - " rHCTOr" 

B 3T0M 6JI0Ke 38,ll;aeTCR peZHM pa6oru nporpaMW, np0H3B0.IJ;.f!TCSI 

Bee nocrpoeHHn pesynr,raroB, a raK:a:e otct1HTUBaercsr Bpeua, sarpa

tlHBaeuoe Ha pasJIJ{tlHUe onepanHH. 

PezHu pa6oru nporpauw sa.rr.aerca nepeKJIDt1aren.11w MaccHBa 

TQM (I5), pacnonozeHHUMH B tlHCJI0B0M MarepHaJie nporpaMMH. 

9 



Ho1-1ep R"l!et1K11 
uacCJrna GIV 

I 

3 

2,4 

5 

6 

7,8 

9,IO 
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2 £ - 2 
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tvt~l· M · M· · ~ • I L,j,i'-) ',j,i:1J/' .. 
- KBa.n;paT 3qxpeKTllBH0l.t MaCChI 
· (3c'fxpeKTllBHaR Macca) 

f • ) rpyrmu , L • • • • • - qacTH!l 
) . 

C00TB8TCTB8HH0 

AM~.j.i<, .. ~ML j,K,.,) omH6KH B 
KBa,npaTaX 3~ItTHBHHX uacc 

• ( B 3qxj'JeKTHBHUX Maccax) 

1: . . - nepe.n;aHHU!il mrnym,c 
!,t,J,K. 'it 

I-1\" I Rj 1Lt<. 1 ny JU,CU B Cl{JA 

- HU-

IIo.n;nporpaw.m 

EFM2 

BOND~ 
T2 

CI f!> 

Yrim C~b E('(Lj) , 'Pl,(ij}·· 
qacTH!l B CUM nepBHqHoro B3aHM0-

.nelilcTBWI 

Yrnu C~f/(,') /4_ 1 .• }B CUM '-, ~J , .. 'fl11..~J .. 

B nac1. cHcTeMe ( B CUM) 

PRONIN 

AVACUM 

~~,j,K - nonepe,rnue HMnym,cu ~ VACLIM 

IO 



-\.~~;: ·~. 
,., 

3Aec1, xe Hruco.n:nTCH .n:aHHUe o llttcJie qacTm~ n reHepttpyeuon pearnum, 

odlllee 1:IHCJio co61m'ltt NIVM A Xtt T • .n:. ( CM.Ilptt;roxeHHe Il). 

r1mOT8311 0 Maccax qacrm( 3a,D;aK>TClI C IIOMOlllLD ycJIOBHUX HOMepoa, 

npHae,n:eHHHX B TadJitme 2. 

CrpyKrypa rrporpauw Ta.Kana, 1:ITO B Haqa;re MO.Itemtpoaamrn sa

,D;aHHOtt rJIIIOT8311 npOl'ICXO)l:HT npe.ItaapHT8JILHOe HaKOIIJieHHe HeKOTOporo 

lIHCJia coduum .ItJIH orrpe.IteJieHHfl cpe.ItHero H Ma.KcirnaJILHoro aecoa 

3THX co611urn, a TaKllte ,n:JIH on;eHKH ·3qx'fleKTHBHOCTH uo.n:eJIHPOBaHHH. 

ECJIH ecTL yKasaHHe B nepeKJIDl:laTeJISIX O TOM, lJTOdbl nporpai>!Ma pa

dOTaJia B pelB:mle HaKOIIJieHHH pesyJILTaTOB, TO npe.n;aapPIT8JII,lll,lti 

posurpRm rpynmz coClllTHtt nouoraer onpe.n:eJIHTL raKE:e rpaHmu1 cneK

Tpoa :rex napaMeTpOB qacTm~, KOTOpue 3aTeM Cly,n:yT CTPOHTI,CH B 

BH.n:e rHcrorpaMM~ KoJIHlJeCTBO Ha.Kammaaewx coClEITHll onpe,n;eJIHerc11 

lIHCJIOM NEVMA X( Ilp11;ro:m:eH1te Il) H He Mo:m:er npeB!:lman 500. 

OT peXHMa paClOTl1 3aBHCHT BH.n; BH.Ital:IH pesyJILTaTOB Ha neqaTI,. 

rroc;re CTaH,n:apTHOtt B!,I,D;alJH OCHOBHblX KOHC?aHT H pesyJILTaTOB npe.n:

aapHT8JII,HOro pac1:1eTa cne.Ityer nu.n:a1:1a TaCl;rttn;u napaMe:rpoa Kax.n:oro 

COClllTHH, eCJIH 3a,11aH pe:amM "o,n;HHOl:IHOro" ri,rnepHpOBamm, H rHCTO

rpaMM pesyJILTaTOB, eCJIH 3a,D;aH pelltIDA Ha.KOIIJI8HHH. 

EJIOK "rHcTor."0Clecne1:1P1naeT HaKOIIJI8HHe H IIOCTpOeHHe .n:o 

30 pa3JIHlJHHX rpaqiHKOB O)l;HOBpeMeHHO. Bee rpaipHKH O,ll;HOM8pHH, 

l'l lJHCJIO HHTepBaJIOB npH nocrpoeHHH He npeBHmaeT IOO. B03MOltHU 

nocTpOeHHH C yqeTOM Becon. 

§ 2. C:rpyKTypa nporpaMw 

Ilporpa>.rna q;AP<WPC Kpoue ynpaBJIHmtett nporpamru co.n;epxHT eme 

39 no.ItnporpaMM. YrrpomeHHaH cxeua cnHsett no.n:nporpa11M tt ClJioKoB 

npe.n:cTaBJieHa Ha pr1c.I. 

II 
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Eno~ tJHCJI0Boro uaTepHaJia ( Kpoue AaHID,IX, Heo6xo.n;mmx ,n;JIR 

Kac1rn,i:\0B 11 pa6oTu 6JIOKa E 'R ROR ), 3MaHHe pe:unm. pa6oru, a 

TaK~e pacqeru HatJaJILHHX Il0JIHUX 3HatJeHHll IDJilYJILca H 3HeprRR npo-

B0.D:HTCR nporpaMMott .F /\ R FOR • 
PaccMoTpJtM <f>YHKIUlH 0T,nem,Hmc no,nnporpaMM 6JioKa MOlt ~ 

AKA.TA - co,nepXHT "pertyppeHTHYD K - npone,nypy", paccqnr1rnaer 

Kl!HeMaTH\JeCKRtt H .D:RHfUUNeCIO1n Bee , opraHHsyer Bu,naqy pesyJIL

T8.T0B B pe:ume " o;nrnotJHoro" reHepmporomm. Haxoir,nemae CJIY

tJatlHUX tJHCeJI )ic: , Heo6xo,nm.mx ,ltJIR BUIJHCJieHRSI KIIHerwrncKHX 

3Hepnn B " K-npone.n;ype", npoHcxo.n:Hr B nporpawe ALFA no 

ra6JIHJ:le ( MaCCHB A (20,I2) ). B!itJHCJieHHe npoeKilHtt HMIIYJILC0B B 

c.u.M., a raKJ:e K0CHHYCa yrJia 'Yl_ (I-IO) 0CYJll8CTBJIR8TCH B no.n:

nporpruAMe FERl1I. 3ra :e no.n;nporp&1ua HcnoiI1,syercn B 

FARFOR .JtJUl BHtJHCJieHHll Haqa.111,uux sHatJeHHit :mmy.11Lca · c yqe-

roM 1Mp1m-.n;B1iJ:emm 1.rnmeHH. B!i'LIHcJie1rn:e uarpimu noBopoTa. (I-I6) 
H nepecl!eT npoeKUHt! HMilYJILC0B C.1{.Mo ITp0H3B0,JH{TCSI C IlOMOIJU,ll 

no,llnporpru.n.m 1)0$! • B 6noKe Mon co,nepl!tHrcst el!le pn.n no.l{npo

rpaMM, HrpannHX BCilOMOraTeJILHYll p0JIL: 

EK~TR- onpe.l{e.11.Rm MmtmmJILHHe H uaitcmm.111,HHe sHa'leHM 

BeJIHtJHH uaccH:sa W'KK , HX pa3HJIUY, mar nocrpoeHHH rncro

rpa:uM, ecnH tJHCJI0 m1repm.110B (NKIN ) sa..naHo. 

pI~TRI - pacnonaraeT 3MaHHUe BeJIHQHHH .Hs uaccrrna VALVE. 

B HHTepBaJW rHcrorpaMMU H nocJie oK0HtJaHHH pacnonoxeH'WI BU3HBaer 

no.n;nporpaMMy. 

HIS TOG- crpomny10 rHcrorpa.MMH ( c BepruKa.JILH0!1 oc1,n). 

RE<$- ec.JIH H0Mep ttacrHnu, .sa.naHH0!1 B Mo,neJinpyeMol1 r~more3e, 
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(cM:TadJI.I) npeB11maeT I7, TO no;i;nporpamia Bu;i;aer sHatJem1e Maccu 

,IJ;JUI no« qacTmo,1. BepoHTHOCTb pacnpe;i;eJieHim Ha6opa Ta.KIDC uacc 

no;i;tJHHHeTcfl 38.KOHY EpanTa-BlirHepa. 

CA$](A~-BBO,IJ;HT ;i;aHHue, Heo6xo.nm.me .nnsr pa6oTu Kaci,a,nm.1x 

pacna.noB nepBoro ypOBH!l ( CM. IIpHJiozeHue II),· no,nroTonn~e-r HB.tJa,m,

Hue 3HatJeHHfl IlOJJHoro HMJJYJJhCa H SHeprHH H Bl13b1BaCT no~nporpaMMY 

ARATA ,IJ;JIH reHepupoaaHHH pacna;i;on qacTim, yi~asaHHb!X n tJHCJJOBOM 

Ma:rep1mJie. ~TeM cpop:m1pyeT. HOBYD peaxum:i, a K0Topy10 npo.nyr~Tbl 

pacna.na tJaCTHU I-ro YJ)OBH!l KacKa,IJ;OB BXO,IJ;HT KaK paBHOnpaBHUe 

tIJI8Hll • .ItaJiee BBO,Il;HTCfl tIHCJIOBon Marep1mJI. CJie,IJ;ylOlllero ypOBHfl Kac1ca.

.na J,t r.;i; • .ltJIH pacqe:ra BeCOB C
0

00TBeTCTBYlllllHX pacna;i;oB HCnOJihsyer-

C!l nporpru.11m AFINT . . . _ .. . , . 
B 6JioKe "0mH6KH" no;i;nporpaMMa "ERl<OR11 paCCl!HTUBae:r ~rna

qemrn yrJIOB o( H 'J, -~o ~OpyYJiaM (I-rn), npHtteM ,IJ;Jifl 011;e.ii;;e'i1~~

yrJia 'j> ucnoJihsye:rcH !3CnoMora:reJihHaH rro.n;nporpam.m BET .3.nec,h_,. 

Ee sa.naDTCH ommlKH napaue:rpoB, a sa:reM napaMe:rpu pas6pac1rna10rcH 

B npe.I\eJiax nHx
1
:omH60K. ltJIH noJiyqeHHH ~Jiyqar.m,1x ~ni:ceJI, pacnp~- . 

. . 
,ll;eJieHHllX no HOpMaJILHOMY sa.KOHY co cpe;i;HHM O u ,niwnepcirnv. r, 
HcnoJihsye:rcH no,ll;nporpamm 'RANNOR . 

reHepHpOBaHile npocrpa11CTB8HHHX KOOp,ll;HHaT :rpeKOB C HCI10Jlh30:.., 

BaHHeM peaJihHOro MarHltTHOrO noJI!l B Od'beMe perHCTPHPYKJ!tero npi,t~ 

6opa ( · cn~UHa.Jih1t.o' .ll:Ji!l. 2~M nponaHonon KaMepu [ 6 :I ) rrpo~sBo.nHrcH 

c nouo11thD no;i;nporpq.MM 1..A'T'I F' , t1_AG-FIL H TICTIY , 
06pasymtHX rirnepa:rop q>HKTHBHHX TpeKOBo 3ra ttaCTh nporpa1v~ cy

llt8CTByeT TOJILKO B BapHaHTe F.ARFOR S .nJJH MamHHU E3CM~6. _ 

YnpaBJIH111ten nporpaMMon 6JIOKa "ipHT" !IBJI!l8TCfl no;i;nporpaima 

LEADER 
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n LEADER onpe,n;eJISieTcll tIHcno ypaBHeHHM cBst:rn H i:mcc1,1 qacTtn.t, 

C00TB8TCTBYID~RX Bb16paHH0~ rHil0T83e. rnnoTeau, no.n: K0T0pue 6y.n:eT 

IT0)tr0HflTbCSl Hayqae1mn npouecc, a~aDTCSl B 0CH0BH0M 'IHCJI0B0M 

MaTep,tane (011. ITpHJIOllteHHe IT) HJIH B Macc1rne ICASB cnyqae Ha

JIHtJHfl KaCKa)tHUX pacn~0B. 

3.uecb Xe ~0pMHPYllTCfl Me.CCHBH napa.MeTp0B H me omneloK, Heoelxo

,!lli:MUX ,ll;JISI pa60Tbl no,n;nporpaw1,1 MHHHMHSaUlnl cpy-HKn110HaJia (I-2!) -

LAG 2. 
0 . 

'PYHKUH0HaJI1,1, cooTBSTCTBYlDllfHe pacna.n;aM V -tiacrnu, 1°0
- uesoH0B 

H K0HBepc1rn Q - KBaHT0B, Ml'JHIDIF!SHJ)YllTCSI TaKJre Il0,I(nporpaMM0it 

LA G2. . 
B 6JI0Ke "if!RT" HMeeTCSl pll.I( Il0,1\nporpaMM, Hrpalll!IDC BCTT0M0ra

T8JibHYD ponb. Bee CHH · BusuBallTCSI B L /.) G- 2 , 
$ VT A l,I - npo11sBo,n;11T pactJeT Ha6opoB ypaBHeHHlt CBSI3H .ItJISI 

pasHIDC rHil0Te3. 

VOG- npoBo.n;HT Bhlt1HcJ1eHHe yr JIOB BUJieTa o(, , jD , omHCloK 

yrnoB, a Taitxe HtmYJibC0B v: tJacnm: H y - KBaHT0B. 

VM, VMV, MCONV - no.ztnporpawru yMH0XeHHR BeKTopa Ha 

MaTpHUY' rponHoro np0HSBe.n;emrn B0KT0pa HO. U8.TP:mtY H Ha BeKTop 

H HHBepcHH MaTPHUU C00TB8TCTBOHH0. ~e Marpnuu npe.n:BapHTOJII,H0 

cmmerpH3yllTcSI. 

BB0.I( B Clnozt "if!R3Hf{" 0CYlfl0CTBJIJieTcJJ B no,ll11porpawe PROV. 
3D;ecb qiop1,mpyeTCSl Wl.CCHB 3KcnepmleHTa.lll,HIDC ,ltaHHUX H sa.11aeTCJI 

napaMe.Tp M!cK+2, r.zte 'K - IJHCJI0 qacT:mt B CM0)t8JIHp0BRHH0it 3B83,n;e. 

3anoJIH8HH8 M8.CCHBa ~H3HtJ8CKHX pesyJibTaT0B (G-I\/) np0HCXO,n;HT B 

nporpawe AVACYM c nouoQLll no.I(nporpaw, yita3aHHHX B 

raelmu.te I. 
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IlpH pa6oTe nporpaMMbl F A.RFO RB peirnue HaKorrnemtfl 

B pa6oTy BKJIKlqaeTc.a 6110K " rllCT". YnpaBJieHHe B 3TOM 6110Ke ocy

mecTB.11.aeTc!l nporpawon $GRAOA . 3Ta nporpaMMa onpe.n:e-. 
JI.aeT B MaCCHBe rHCTOrpaMM MeCTO pacnpe,n:eJieHHR KOHKpeTHon ~H3H

qecKott BeJill'lllHH ( cu. Ilpirnoxemrn I). rpammu 3THX pacnpe.n:ene1mn 

onpe.1teJIRIOTCR panee B AltATA. IIpH nepBOM Bhl30Be no.rtnporpawru 

SGRADA, OHa B CBOPJ oqepe,n:1, mrn1rnaeT HI~T f 1,1 HT$T2, 
KOTOphle HCI10JII,3YIDTC.!l )(JIR OIJHCTKH MaCCHBa, OTBe,n:eHHOro I10A rHCTO

rpatum. 3aTeM .n;JIR nocne.n:ylClllruc co6uTHn BU31.rnaIOTca no.n:nporpaw.ru 

l)I S m160 HI~ T3, c noMOlllLD KOTOPhlX Haxo.n;HTCR MecTo B 

COOTBCTCTBYIO!llelt rHcTorpa.MMe ,.!l;JISI KOHltpeTHO!t BCJIW!lrnll. JTH npo

rpatn.m B CBOll oqepe.n;i, BU3UBaIDT COOTBeTCTBYIO!llHe nporpm!.MH ,nJIR 

nocrpoeHH!t rpa~HKOB. 

,nJI.a onpe.n:eJieHHR npeimmi, 3aTpatnrnaeMoro Ha pa3JIH1JHhle nanu 

pacqeroB, Hcno.111,3yerc.a no.n;nporpaMMa CLOCKzz· 

§ '.3. Bo3M0l!CHOCTH nporpamm ~APOOPC 

n.I. Beca B3aHMo.n;ettcTBHll - qiasonun oCl'IleM 

IlpaBHJinHocn paCloru npo:,;pamrn Clmra npoBepeHa. HA BL11JHCJiemn1 

qiasonux KHTerpaJIOB pa3JIH'IHUX pea.Kl1Hn, Bbl{JHCJISI8MUX Xa.K 

c4 ~ "' P (M )=- ~ K n n N~ n. 
i 

('.3-22) 
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r.1te N - qHc.11O co61,mm 

.Bem11nrna qia30BOro o6'f>eMa .ltJlSI HYR6BHX Mace npo.11:yKroB 
BUqHCJISl8TCSI no npH6JlHE8HHOlt ¢opMyJie 

(n·- 2) ! (3-23) 

.URH Mace npo.1tyKTOB, OrJIHqHux or HYRH, BemrtIHHa in(M,)B11-
q1,1cna.11ac1, C llOMO~LD Tfl6JIHU ~a3OBUX O6'f>eMoB l 7]. CpaBH8HHe 

3THX 3HaqeHHff c nony-qenHUMJt no nporpaMMe §APWPC npHBe.D:eHu 

B ra6n.J.RaR BM,ItHo H3 rMmnui, nporpawa ~AP<POPC ,;aer xopomee 

corRacHe B BeJIHQHHe ~a3OBoro O61,eua c reopeTHqecKHMH 3Haqe
HWDcH. 

:lMieKTHBHOCTI, MO,J1;6JIHpooo.mrn BUqHcmtnac1, .D:JIJI pa3JIH1fllUX 

peait1um ( ra6n.3) no: <f>opvyire.t 
N 

hk 
·-1 n (, - · (>-24) 

r.1te k 'max - uaKcHMaJII,H_Hll Bee , N o6uKHoBeHHO paBHO 500. 

RaR BH,ltHO H3 ra6n.3,3!MeKTHBHOCTI, .D:OBOJlLHO BUCOKa .n;aJte )tJISI 

npoueccoB c 06pa3omm1eu 6OJI1,moro qHcJia qacrHn. B KaqecrBe 

np~epa Ha pHc.2 npe.11:craBneHu pacrrpe.11:eJieHHR BecoB .11:na He
Koropux peaKnHtt. 
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Taomrua J& '.3 

K' PeaKIU'IR 3Hep)MR IIiorgauMa Teopeuttec- aJxf>eKTHB-
(r3B if> P<T? (PC ·itHe :rnatie- HOCTL 

HH.R MO,D;eJI~O-
BaHHR B %) 

I 1fp-- 4 a 40 I. 83xI015 I.86xI015 67.5 · 

2 :rr-p -- r,+ji"-:fi-p 40 I.42xI015 I.42XI015 · 72.0 

3 1i-f ·- J\ c ko jO 40 7.60xI07 7.75xI07 94.4 

4 ~p -- 21U 3Ti- p 40 5.56xI028 5.6axro28 61.'.3 

-

. TadJIHUa Jf, 4 

(A Pl p) "' 5% 

PenKI..U'IR IIo,nroaKa no,n rHnoTe3y I reHep11pyeMarr 
prr-rro -- prr- -- pII7I+rl7Io --prr-rr+rr-

n- - o p- .... pII II IO()% 96% 
- +yy- 0 --PII TI IT IO()% 98.6% 

C/}.P/p) .. ro;g 

--pII7Io 100% 90% 

--P rr-rr+rr-rr0 IOO% 9~ 

(ilf/p) =15% 

---prr-rr0 IO()% 86% 

--pn-rr+n-rr0 100% 95.8% 
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rr. 3. CK op OCT!, MO.l(eJIHpO BaHl'IR. (. ,l!aHHble TOJII,ICO ,ll;Jifl 

M8.!JIHHbl COO-I604A) 

Cpe,ll;Hee BpeMR reHepHpoBaHl'!R O,lJ;Horo TpeKa COCTaBJIReT 0,03cerc. 

Cpe,1J;Hee BpeMH ~eHT111qi111Ka1.uui: co61,i:T1tR rro O,lJ;IIOtt r111rr0Tese - 2-3 cerc. 

Bpemr, pacxo,1J;yeuoe Ha O,lJ;HO co6uure, saB111c11T OT peiinrna pa6om 

rrporpaMMU It B!ll,lJ;a neqaTH pe syJI1,TaroB. Ha neqaTaH111e o,11;Ho!1 nrnro

rpaMMU yxo,1J;1tT 8 ceK. TaKltM o6pasou, pa·cqer O.l\HOro 4-nyqeBoro 

C06blTHfl C Bbl)J;aqen Ha rreqaTI, Ta6JIHUbl pesyJII,TaTOB 111 C KHHeMaTH

qecKOt! H,1J;eHT1tcpHKau111en no TpeM rHrroTesaM saHMMaer IO ceK. HaKon

Jiemrn pesyJI1,TaTOB MO,lJ;eJIHpoBaH!llfl IOOO qerupexJiytiem,rx co6unrn H 

BH)J;aqa• I'.3 rpaqmKoB samn.rner 4 mm. 

§ 4. Mo,1J;eJI1-ipOBaHMe Jf-p - Bsamrn,11;encrBHtt rrpit 

40 I'3 B/C c ITOMOIItl,IO rrporpaMMbl <I>AP<WPC 

Mo,1J;eJIHpOBaH!lle w•p - B3aHM0,1J;et:ICTBMfl npH 40 rsn/C 6b!JIO 

npoBe)J;eHo c neJI1,IO ,1J;aJI1,Hettmero 111syqeHMR: 

a) YCJIOBHtl CXO,ll;HMOCTH HTepanHOHHOro npouecca UJ1HJ,Uffl3aUH11 

rpyHKUHOHaJia (I-2I), HCilOJII,3yeMoro B nporpa.MM[ 4J; 
6) B03MOlltHO CT et! pa3,11;eJieHJ1fl pa3]IHl:jJI!,[X peaKilHtl • 

KaK 6uJio OTMetieHo B la], npH MHHmrnsau11111 rpYJIKUHOHana, sa,l\aH

Horo B BH)J;e (I-2I), He Bcer,11;a ,1J;allte np111 oqeH1, 60JI1,moM qMcJie 

111repau111tl HTepaUHOHHhlfl npouecc CXO,ll;HTCR, T.e. Bb!IlOJIHRIOTCR. saKOHU 

coxpaHeHHR. Oco6eHHO IlJIOXO 111,lJ;eT IlO,lJ;rOHKa IlO,lJ; O,lJ;HO ypaBHeH!lle 

CBR3H (IC-qntr). 0,lJ;HaKO 6b!JIO OTMetieHO [a] , l!TO OTCYTCTBHe cxo

,ll;HMOCTH Ha6JIJ:UJ;aercR TOJII,KO )J;JIR "JIOlltHbIX" rHrrores. Ha 60JI1,moM 
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tIHcJie co61,1THn (tv IOOO ) HaMH 61rno 3To rro.~xnepllt.n;eHo; yTBepx.n;e1me 

OCTaeTCSl B CllJie rrpll H3M8H8HHH B ClOJILmmc rrpe,n:eJiax (5+15%) OillHClOK 

B rrapaMeTpax ( CM.Tac5JI:imy 4). 

B CJiy1.!ae ( ~ ) pactIOTl,l' aHaJIOrHtIHL!e IIPHBe,n:eIIHLIM B[B 1 6um1 npo-

,n:eJiami .n;JIH peo.Kl{Htii Ti·p.-- p N jf± , 1{-f> -- p yo N ~± 
r.n:e N = I •• •••• •• II, H rrocTpoeHa B8JIHtIHHa rrp11Mec:e peaKIurn 

C H8t:ITPMI>HOi1 liaCTHUen B peaxu110, He ID.le KJJ!YIO Hei1xpaJILHOtl liacTHLILI 

( ·4CITT), B samICHMOCTH OT MHOllteCTBeHHOCTH sapm1CeHHL1X tiacnm 

( p:ec. '.3). l{poue Toro, .~J!Sl MHOr.oJiytieBUX 3Be3.n: BepOSlTIIOCTL BU,n:ene

HH!I pea.KUHR 6e3 H8t:!TpaJILHUX liaCTHU 6L1Jia HCCJie.n:oBaHa B 3,i'BHCID.!OC

TH OT B8JIHIIHHU om116KH B HMIIYJILcax ( CM. p:ec.4). 

B 3a.KJIJOIJ8HH8 aBTOplil C1.!HTaJOT CBOHM rrpHHTHb!M ,n:oJirOM BupasHTL 

6Jiaro.n:apHOCTI, sa IIOCTOSlHHUtl HHTepec K paeloTe H IIOUOIIIL 

M.M.CoJIOBI>eBy, HryeH JtmI Tu, B.r.I'pHmHHY, A.Y.M.n:ypax11Mony, 

X.fi.Cym11IaK0By, E.H. KJia,,11:euKotl 11 .n:p. Mu uuorruJ 0611sam1 JI. XyKo-. 

Bott, B. BaKCHHOtl H Jl.B. JIHH,n:rpopc 3a rro,n:rOTOBKY rrporpai.iu. 
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H01rnp 
nepeKJID-qaTeJI.a 

IQM (!s). 
I 

2 

'.3 

4 

5 

TI P H n O R E H H E I 

3a l!TO OTBe'!laeT 

IIpPI IQM(i)= ,1 OCYJ!18CTBJlll8TCll llOBOPOT 
ocen, HcnoJiz,syer.rux B nporpauue TaK, l!T06hl 

OCI, Z COBlla)laJia C HanpaBJI8HH8M HMllYJII>Ca 

nepBH'!IHOtt qacTHUhl. 

TipH IQ.M(2 )= _{ uo,11eJIHpyDTc.a B3aHuo.11encrmi:.rr 

c yqeToM qiep:r,rn-m.mynz,ca MHl!JeHH. 

IIpH TQM& )= .i pacl!eThl npoeKUHil mmynLcoB 

qacTMU npoBO.D:HTC/l B c.n.M. nepBHl!HOro B3aID.!O

.n:encTBHll 

IIpH TQM(4)=1 BKJID'!laerc.a pacl!eT Kacr<a.n:mi1x 

pacna.,n:oB nepBoro KacKa,n:a, npH TQ M('t }=2 
BTOporo H npH TQM(~)=3 - Tpe~Lero KacKa-

IIpH IQM(s)i:Q pa6oTaeT cHcTeua ttaKonneHHR 

,n:ammx. CoOHTHll HaKanmrnallTCSI B BH,D;e rHCTO

rpaMM 
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3Ha'-!ema:e nepeitJIIO'-!aTeJrn 

IQJv1 (5) 

I 

2 

IlapaMeTpH, KOTOpHe 
HaKan mrnaJOTCSI 

HMny1u,cu H yr JIH al , Jb 
BCex '-laCTHU H Baca COOHTHn 

R. H P., B c.u.M. H B 

JiaO.CHCT.Bcax '-laCTHU H Baca 

3 COOHTHn. noKa CBOOO,ll,HH 

f{or.n.a TOJILKO rqM(s)*o ' a T~MQLt)=(), TO .n.amlh!a na

KaflJIHBaJOTCSI B BCPTHKaJ!l,HUX rHCTOrpat,!MaX, npH nocTpOeJIHH ItOTOphlX 

He yqHThlBaaTCSI Bee COOHTHtt. 

6 

? 

8 

9 

3ape3epn11poBaH ,ll,JISI pac'-!eTa nepncpepnqacKHX 
Mo,n:enen 

Ilpn I~M(1):{ pacctrnTuBaeTcSI Bee coOHTHSI B 

MYJILTimcpugiepn'-!eCKOj:l MO.ll:OJIH C OOMCJIOM 1f -Ma-

30HaMH. Ilpn TQM(l)* 1 · pacc'-IHTUBaeTcsi 

TOJII,KQ KHHOMaTH'-IOCKHfl Bee COOUTHS!j 

Bccr.11a B na'-!aJie pac'-leTa IQ.M (8) =2 • 3toT 

nepoKJIDtmTeJIL CJIJ'l'HT ,ll,JIR opramrnarnm raHepauMt;t 

Cle3 Bu,n:atrn nepBux N EVM AX codhlrHll, Ha 

ocnonamm Koropux onpe.n.eJIReTcSI MaKCUMaJILHOa 

::JHU'-ICHUO K~Het:aTH'-18CKoro I! .n:nuauH'-!aCKoro Becon; 

Ilpn J:QM (9)=i B AKATA npoMcXo,llltT BusoB 

ynpaBJIRll!teM nporpamm LEADER ,n:JIR Knne-

• !.!8.TH'-!OCKOtt Y,.ll;CHTHqJUKaIUnt KaHaJIOB peatt1nrn, 

T.e.paoower ClJioK "1'lT". 
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IO 

II 

I2 

13 

14 

15 

IlpH I~M O,o) OmHdKH napaMeTpOB np1,rnm,taJ)TC.II 

paBHhlMl'I cpe,n;HeitBa,n;paTl'll!HhlM, 3a.n;aHHIUI B l!HCJIO-

. BOM MarepHaJie. IlpH IQM(lO)={ B1131rnaerc.1I 

no,n;nporpauMa ERROR )J,JI.II pact1era ow1160K 

napm.i:erpoB B saBliICliIMOCTH OT )J,Jlli!Hll CJie,n;a B 

perHcTpHpynqeM npH6ope. 

Hcnom,syeTC.II npu pacqeTax no nep11qiepHt1ecKHM 

MO,n;eJI.IIl.! 

IlpH I~M(12)pa6oraer 6JIOK cI>H3I1!{ 

IlpH I~ M ( 13)np0Hcxo,n;11T )J.OITOJIHHTeJII,Ha.H 

net1aTL BeJIHl!HH npouexyrot1H11X pact1eTOB B 6JioKe 

MO,n 

Pa6oraer, KaK ,n;onoJIHeHHe K nepeKJIJOt1a.TeJIJO IQ M ( s) 
IlpHTQM(s)tO 11 TQM(f4)-to CHal!aJia 

HaKanmrnamc.H NEVEN'f codurHn B rHcro

rpa1.wax C Yll8TOM B0COB H 3aTeM aBTOMUTH\l0CKH 

net1aTaJOTC.II 3TH rHCTorpUMMbl 

IlpH lq,M(!s) :f: O npOHCXO,ll;l'IT ,ll;OITOJIHHTeJI·I,HaSI 

net1aTb npoMe:a:yrot1HbIX pesym,TaTOB 6JIOKOB "<PHT" 

H "OmHdKH". 
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ITPHJIOiKEHHE IT 

t!lllCJIODOtl MaTeplllaJI nporpaMMbl COCTOJIIT H3 ABYX rpynn nepcpoKapT: 

J. TadJim.~a, HCITOJib3yeMaH )J;JIS! ITOHCKa CJiyqa!1HHX 'IUfCeJI 

. ( 60 nepqioKapT). 

2. Hadop nepcpoKapT, ITO)J;rOTOBJIReM!ilX )J;JIS! KaX)J;Oro THna pact1eTa 

H KaJK.noro ceaHca. 

i{OHCT!l.HTlil nepBOtl rpynnu nepcpoKapT He lWHS!llTCS! OT ceauca K 

ceaHcy. COCTaB 2 rpynnlil nepcpoKapT npHBe)J;eH B Tadmnie : 

I n.cp. - N$ TART- BeJIHtlHHa, onpe,ll;eJISIQ!taR nepBoe cJiyqannoe 

2 n.<f'. -

trncJio ( )J;JISI npo.n;omremrn pact1eToB) ( q:iopuaT I.20) 

AP , DAP(i), API - mmyJI:&c, om111:SKa H Macca 

nepn11t111on qacTHl.lll cooTaeTCTBen11O; GlM - Mac ca 

t1acTI1l.lll-mnnem1, XA , YA , ~A - npoeKl.lHH 

HMnyJI:&ca nepBlit111on qacTHl.llil ( cpopMaT VF 40.6 ). 
J n.ip. - NEVMAX, N'EVEN'T'- 'lllicJio cod1:m1n,npe)J;Bapli-

4 n.cp. 

5 n.qi. 

TeJI:&Ho HaK!l.IlJIHnaeMHx H tlHCJIO co6UTH!1, KOTOpHe 

nom1,no6JITCSI )(JIH riOJiytlOHUSI pe3yJI:E.TaTOB 

( q:iop:i.mT 20 ~ IiO) coOTnercne1mo; 

!{ - 'IJJ.iC JIO npo.nyKTO B peaKIUrn; 

B ipopMaTO I4 npodmiaK>TCS! HOUepa qacTHll -npo,n;yK-

TOB peaKl.lIUI j 

6, 7 n.cp. - rnnOT83ll, ITO.I( KOTOpue 6y.l{eT .n;onoJIIrn:TeJibHO IlO)(ro

HHTbCH H3yt1aewn nponecc. 

8, 9 n.cp. - B c'f)opuaTe 5XI5 npo6mia.r>TcH 3Hat1eHHR nepeKn1>t1arenet! 

IQM (I5). 
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B cpopuare f I0.4 npochrnaeTc.11 Be.1rn1nrna HaKJIOHa 

B 3KCilOH8HTe ,ll;JI.II nepmJiepHl!eCKHX Baam.m,nellcTBH!l. 

CTaBltTC.II TOJII,KO TOf).(a, Kor,J.(a rq M (6') =tO 
II,rtf) n.cp. BBO,1(.IITC.II cpe.1J;HeKBa.1J;pan111mw om116KH n 113uepeHm1 

mmyn1,ca H yrnoB. t,J.- H J8 . 
CTaB.IITC.II TOJII,KO B TOM c.ny11ae,ecJIH nepeKJIIDl!aTeJII, 

I<rn ( 9) =1=0 
I3, r4X)n .cp. ECJIH I G.M (IO)=t-o, TO BBO,ll;.IITC.II 2 nepqioimprn, Ha 

KOTOpmc npo6HTU KOHCTaHTU, Heo6xo.n:11MJ1e ,ll;Jl.lI pa6OTU 

6no1ta "Omm11-rn" ( 6 Fro.5) 

a) rpamu~u 3qxpeKTHBHOV. O6JiaCTH perRCTPHPYll!lero 

npm:6opa no X , Y , Z coorBercrne1rno - <t,op

Ma.T, 

6) MHHHl.!aJII>Ha.11 .D:JIHHa CJie,na H IlJ!OTHOCTI, BellteCTBa 

¢opMar C 2 Fro. s) 

.n:anee H,n:eT, eCJIH TQM(4.)to' rpynna nepqioKapT, 

opramrnyll!la.11 pa6ory nporpaMJ.m KaCita,n:Hux pacna.n:oB 

(CASKA'P) "" .nJI.11 Kax,»;oro H3 ypoB11ell KacKa.n:oB 

HeOdXO,l(ID.{O HMerI> Hadop Kapr ; 

a) nop.fI.D:KOBue 11oue:in pacna)J;all!IHXc.11 11ac'l'mt 

(2014), 

d) IIHCJIO pacna,n:amm:xc.11 B .l(aHHOM KaCKa,n:e 11acuru: 

( qiopuar I IO) H KOJIHl!eCTBO npO.ll;YKTOB 

pacna,n:a Ka.JtAOll H3 HHX. 

x) 3TH nepqioKapTH HyJ:HO CTaBHTI, TOJII>KO B TOM CJiyqae, KOr,l(a 
COOTBeTCTBYll!IHll nepeKJIDl!aTeJII, He paBeH o. 
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B) r,mcc:irn 06031ra'lleHHil npo,n;yKTOB pacno..n;a pacna.n:a!OlllHXCII 

,menu.\ ( 2n./rp.) •. nm1 opraHv1sa1um pa60T11 noc)le.n:yJOlllllX 

KaCKOJ];OB ( ~poue nepBoro) HY)[HO COCTaBHTI, HOBYIO peaKI(llIO, 

BK)IIO'lla!OlllYIO npo.n;yKm qacnin, pacnaBIIIIDCCfl B npe.n:11.n:YJiteM 

KacKa.]\e H Ha OT,;J;6)1I,HOll nepcpoKapTe npo6HTI, 'llHC)IO 'llaCTHI.\ 

B HOBOf\ peaKl.\lni ( ct,opuaT · 2I.20). 8aTeM nepq>OICapT11 nyHKTOB 

· ex. , d H· ; HYJ!(HO 11a61-1aQ.TI> y;Ke .D;)lfl HOBOfi pearcuviVI. 

ITpm.iep: 

~ Ao 
Pea.KUHR J1-p -- i \. 

t{HC)IO 'llaCTVIU J / \ 

I-hti,i 1,acKan; f> r,-

o ,r.o 
T K + .. :,l 

J \- I\ 
HoBafl peaKI1HR 

l!VICJIO tJaC TID.\ 6 

r,-F ·-- F + 1f + Ji++ :r-+ .t + 

2-on KacKa.n: /\ · e+ e-

r 
{':\-

IIoBaR peaKI.\VISI W- V::.. 'fi"~ v,- +- - + -
JI p -- p + JI + J' + JI + e + e + e + e 

tfVIC)IO qacTVIU 8 3-VIti KacKa,n; 
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