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§ 1. _H~3!{/!'!f3HH9-1!r?.2£.E.8MMbl 

B3aHMOnel!CTBHlI 'ISCTHU Bb!COKHX 3HeprHil npHBO)l!IT B H9KOT0pb!X npoueccax K no,rn-

neamo A0 
, K0

, :S0 
, 

BH)l Y9 -co6bITHlI; 

)' -'IBCTHU, 3aplilK9HHblil pacnan A0
, K0 -'laCTHU HMeeT xapaKTepHblil 

-14 
:S0 -rHnepoH 6b!CTPO ( t < 1. JO ceK} pacnanaeTClI HS A0 a y. 

3ueprH'IHblli )' -KBBHT, B3811MO/l9HCTBYS! C aemeCTBOM KaMepbI, npeapamaeTClI B 3Il9KTpOH­

Il03HTpOHHYIO napy, IIMSIOil!YIO B pline cnyq~eB Bll/l 0'19Hb IlOXOlKIIH Ha yo -co6bITlle. K 

q>OHOBblM npoueccaM ( T,e·. npoueccaM BH9IIIH9 IlOXOlKIIM Ha yo -pacnaob!} MOlKHO OTH9CTH 

11 B3aHMO/l9HCTBll9 HeliTpoHa C KBa3HCB060llHbIM HeliTpOHOM Mpa yrnepooa B nponauoaoli 

KaMepe, uanpHMep, +: 
n +:n ... " +:11 +:n +·n • 

Yo-co6b!TH0 MoryT TaKlKe Bbl3b!B8TbCS! pacnaoaMII A0 - II K0 -'laCTIIU, pOlK/l9HHb!X B CTeH­

KaX K8M9pbl H T./l. noaTOMY BCT80T 38/l8'18 OTITH'IHTb q>OHOBble npoueCCbl OT IICTIIHHb!X 

11CTHHllbIM Y0
-co6b!Tll9M Mb! H830B9M C06b!Tll8, Y/lOBIT9TBOplIIOil!ee cneoyromnM ycnoBHS!M 

(cM. puc, 1 }: 

1. Y0 
-qacTHUa ai,meTena JI3 Toil TO'IKH, rne nponaowno 11ccneoyeMoe nepBH'IHOe 

B3811MO)l0l!CTBH0. 

2. '-laCTHUB pacnanacb !IO aapHlK0HHOMy KBHany (llBYX'IBCTH'IHblll pacnao}. 

3. Macca pacnanaromel!cg 'IBCTIIUbl MAo mm MKo 

MaTOM8TH'l9CKH 3TH ycnoBlrn MOryT 6b!Tb Bblp8lK9Hbl ypaBH9HHS!MH, KOTOpb!M /lOillKHbl 

Yll0BIT0T1;10pl1Tb B Ilp0/l9Il8X OIIIH60K OilbITB ll3M0peHHbI0 B9Illl'll!Hbl. ilng KalK/lOrO cnena 

6yoeM C'IHTBTb H3B9CTHbIMH: .. 
r - opT uanpaaneeng B nepaoll TO'IKe cneoa, 

p - BOITH'IHHy HMnyn&ca, 

.:'.J - 3H8K 38PS!/l8 'ISCTHU·bl, OCTaBHBIIIell cnen. 

3an11weM 38KOHbl coxpaHOHlllI HMUyn&ca H 3HeprHH /lITS! 

yM2 +: p2 
V V 

.. 
p r 
+: +: 

ey.M!_+:~2 

.. .. 
+:P r e- P r 

-,-, V V 

+:v-M:,+:P:, 

3 

pacnaoa yo -'IBCTHUbI. 
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Puc, 1. 

1 
A 

2 7 

8 

4 
5 

- cnea 'ISCTHilbl, Bbi3BBB11Jell B{IBHMOA8l!CTBH8 

B TO'IK8 A ; 2, 3, 6, 7 - cneAbl 38pruK8HHblX 'IBCTHn; 

B - TO'IKB pacnaua Y0 -'laCTHUbJ; 4, 5 - npouyKT!,J 

pacnaua Y0 
-'laCTHUbl, 

3uecb 3HB'IK0M ·+· (. -• ) OTM8'18Hbl xapaKTepHCTHKH nonOlKHTenbHO ( QTpnuaTenbHO) aapSI­

)K8HH0li 'IBCTHUbI, HH/l8KC0M 'V' -xapaKTepHCTHK_H Heii:TpanbHOrO cneua ( Hel!TpanbHOH Y
0

-

'!aCTIIUbi). 

CTelleHb cornaCIISI 3KCll8p11M8HTBilbHblX eeml'IHH C CIICT8MOH ypaBHeHHH ( 1) MOlK8T 6bITb 

2 x) 
0U8H8Ha B8Illl'IIIH0li )(min , Ollp8/l8Il8HH0H Ha fMT , KOT0p08 38/lBHO CHCT8MOH (1), 

rue a 

.,· 
P, 

x2 
min 

2 

= I (Par -Pr'·) 
I (l'i p

1 
) 2 

- HH/l8KC aKCnepnMeHTBilbHbIX eenn'IHH, 

- HII/leKc ua6opa, 06pama10mero x 2 
B 

- aKcnepHMeHTBnhHBSI B8IlH'IHII8 (yron, 

2 

')(min • 

HMilynhc), 

A P
1 

- cpeuHeKaaupaTH'IIIBH omn6Ka aKCII.epHMea:ranhnoii: aenn,rnHbl. 

x) rMT - reOM8TpH'leCK08 M8CTO TO'l8K aenH'IHH P, , yaoaneTBOpHJOJnHX CHCT8M8 ( 1) • 

4 

f 
I 

i 

l 

I 
I 

:-.':'.J 

BenH'IHHbl p•. TO'IHO yaonneTBOpSII0T CHCTeMe ypanHeHnl! (1). B aanbHellmeM 6yaeT 
I 2 

IlOK838HO Bbl'IHCneHHe Ha6opa ~.. H X m la. 

/1/ 
HaCTOSIIIISH nporpaMMB 38M8HSI8T panee pa60Tanmy10 nporpaMMY 2-2 H BXOAHT, 

/2/ 
TBKHM o6pa3oM, B CX8My o6pa60TKH MBTepeanoB C ny3blpbKOBblX KaMep, H3nOJKeHHYJO B 

OCHOBH08 OTnH'!He HBCTOSIIllel! nporpaMMbl OT 2-2 COCTOHT B ncnonb30B8HBH apyroro 

MHHBMH3HpyeMoro q>yHKUHOHana, 38 C'18T '!ero: 

1) HtmpanneHne noneTa V°-'IBCTHUbl (; ;- ) onpeaenSieTCH H3 q>yHKUHOHana, B OTnK"lll8 
◄ ◄ 

OT paaee npHHHToro onpeaeneHHSI r v no HanpanneHnJO AB , (npnHSIToe B nporpaMMe 

2-2 onpeaeneHne 

HUI! AB ), 

-;v CTBHOBHTCH COBepmeHHO HeyaonneTBopnTenbHblM AnSI Manwx pacc:TOSI-

2) OnpeueneHHe KOMTinaaapHOCTH yo -co6b1THH BKnJO'l8HO B. o6mHl! q>yHKUHOHan, '!TO 

U03B0nHeT 6onee 8AHH00_6pa_3HO npon3B0/lHTb Bb!Aeneane HCKOMblX yo -co6bITHli H3 cpoHa • 

3) IlocTp08HHbll! B HBCTOSIIllel! nporpaMMe q>yHKUHOHan He coueplKHT c11m,Ho K0ppenH­

ponaHHblX 'lneHOB C 8+:' 8 _,, ft .. ! HCilOnb30BSHHbIX npn IlOCTpOeHHH nporpaMMbl 2-2, 

/3/ 
B aanbael!meM, c BKnJO'!eHneM B nporpaMMY M 123 ncel! HCX0/lHOil MaTJ)HUbl omn6ox, 

B HSCTOSIIllel! nporpaMMe MOlKHO 6yueT Y'l8CTb H KOppenSIUBH M8lK/lY napaMeTpaMn KBlK/lOrO 

H3 cnenoa. 

§ 2, PaaMemeeae HCXO/lHOro MaTepnana 

11cxouHbll! MBTepaan nporpaMMbl pa3Memee Ha nepq>OKBpTax 3-x THIIOB! 

a) ynpannHJOmel! nepq>OKapTe co6bITHSI - Bb!Aa'!a nporpaMMbl 1-1, 1-2, .1-3; 

6) nepq>OKBpTBX Cil8/lOB 3apruKeHHblX 'ISCTHil - Bblll8'18 n106ol! 113 nporpaMM 1-1, 

1-2, 1-3; 

a) nepq>OKBpTe Ha6opa K0HCTSHT, 

nepel!ueM K xapaKTepHCTHK8 KSlK/l0H H3·8THX rpynn, 

a) Ynpaen1110ma11 nepq>oxapTa 

IlpH3HBKOM, OTnH'IBJOJnHM y11paen1110my10 nepq>oKapTy ( CM, CTp, 7 ) OT nepq>OKapT 

cneuoe, M0lK8T cnylKIITb TO, '!TO '!Beno, CTOSIIll88 B 1-2· aupece 'nepaol! CTpOKH paBH0 o. 
Bo aTopol! CTpOK8 ynpaBn1110mel! nepq>OKapTbl CTOHT M. nneHKH - M KB/lpa, J'l BOCbM0!i CTpoKe 

npo6naaJOTCH npnaHaKn Y0 
-co6blTHll cn.euy10mnM KO/lOM: Ha KBll<JlYJO Y0 'IBCTnny OTJ'I0/lHTCH 
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napa nmpp, IJepnag 113 HBX 03Ha'la8T N, c110na wirum; BTOpall - HOM0p cnena BXOASI-
. . " -~ ... ', ,, 

giero B 3B83Ay; npn .STOM npennonaraeTCll, 'ITO HOMepa cnenoB~BllJlKll BAYT nocnenoBBT8JlbHO, 

,Bnnxa~ n306paJKeHHaS1 11a pnc. 1, ·MoJKeT 6b!Tb 3anaca11a onHHM n3 cneny10mnx cnoco6oa: 

'41', •42•, •43•, '46*, •47•. 

6) Tiep<jloxapTbl CJ181lOB 3apSllK8HHbIX 'laCTllll _ 

Tiep<jloxapTbI cnenoa 3apSllKeHHbIX 'IBCTHn npnsenenw B. 'Tiepe'IHe nporpaMM"i onna 

113 HllX (1-13) rrpanaraeTCll (CM, CTp, 8 ). HcnOJib3y0Mbl0 B HaCTOSlllleA nporpaMM8 xapaK­

TepHCTHKll H0H3M0HHbl llllSl Bb!Aa•m BC8X reoMeTpH'10CKHX nporpaMM, 

K 

K =· 1 

K =•0 

s) Tiep<jloKapTa Ha6opa KOHCTaHT 

Ha nep<jloxapTy Ha6opa KOHCTaHT (cM, CTp, 10 

xapaxTepHCTHKa 06ny'leH11ll; 

KaMepa o6nyqanaCb 3apSIJK0HHbIMH 'IBCTllUaMn; 

KaMepa o6nyqanaCb He-liTpam.HblMH-'laOTHUaMnj 

) 381tOCSITCSl cneny10m11e B0J111'111Hbl: 

f1<:1-"\c . 

"K 

narrpaBJllllOillll0 KOCHHYCbl KaHana H0i!Tp8llbHOro 11Y'IK8 (K=O); 

( ecnn K= 0. ' To npo6nsaIOTCSl Tpll npoll3BOJ1bHb!X 'll1CJ1a); 

~ - cpenHHl! HMllYJibC rrepBH'IHOli 3apSllK0HHOi! 'IBCTllllbl ( K = 1 ) 

(ecnH K=·O , TO H'1 M0CT0 PK rrpo6HB80TCSI npOH3BOJ1bH00 'll!CJIO)j 

~ y - cpeAH0KB81lp8Tll'IHble oma6KH aaMepeansi KOopnnHBT nepBblX T0'18K cnenoa; ~x} 
~z 

N 1 - HOMep Ha6opa KOHCTBHT ~ X , ~ Y ~z (npnCB8HB88TCll qlH3BKOM), 

r, - KOHCTaHTa npoaepKH ITOCTOSIHCTBa MarHHTHOro 110llll (CM.§ 3 rr. 3), 

H - MarHHTHOe rrone ( B re). 

y 
O 

- xapaxTepncTnKa ABHJKeHHSl c11cTeMbl UH nepBH'IHoro B3BHMOAeiicTBHll B n,CHCTeMe, 

3aMe,agne 

Ecnn K =1 , TO 3a 11anpaBJ1si10mne xoc1111ychl xaaana npnHHMaeM f 1, · m1, •n 1 - a,mpas-

lllllOillHe KOCHHyCbl nepaoro cnena ( N, en,= 1) B TO'IK8 nepaH'IHOlt 3B93Ahl. 3Tn B0Jlll'IHHbl 

aBTOMaT:H'l0CKII Bbl6HpalOTCSl c nep<jloKapTbl nepaoro cnena. 

r) KoMnaHOBKa MaTepaane 

HacTOSllll8Sl nporpaMMB MO>K0T o6pa6aTb1B8Tb He 6onee Tpex v0 -'laCTl!ll B OAHOM 

co6bITHli1 npu 3TOM CJI8Jl ' onpeneJISl!Ollllll! 3B03AY, llOJilK0H 6b1Tb 0/lHH H TOT lKe llllll 

BCex V0 
-'iaCTHU .naHHOI"O co6bITHB. 
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8 

B nporpaMMy MOJKeT_ BBOJlllTC!I He 6onee 0IlllHH8IlU8TII cnenoa, np1111anne)Ka1UHX OilHOMY 

co6bITHIO, 

nn11 pa60Tbl nporpaMMbl MaTep11an AOil)KeH 6h1Tb CKOMnaHOB8H B IlBe rpynnhl ( CM,pnc.2), 

1, Ha BCIO napTHIO MaCCIIBOB nep<j,oKapT na1111oro 3KCnep11MeHTa np11naraeTC!I onHa nep<j,o­

KapTa 11a6opa KOHCTaHT, KOTOpa11 onepaTopaMII 3BM BBOilHTC!I B nporpaMMy. 

ll, Macc11a co6b1T11ll_ 11aq1111aeTc11 c ynpaan1110mell nep<j,oKapThl nepaoro no nOJJMKY co6h1-

T1111, 3aTeM IIIlYT B np0113B0IlbHOM nopMKe cneny aapS!lKeHHblX 'laCTIIIl nepaoro no nopMKY 

co6b1T1111, np11a11aK Ko11ua co6b1T1111 - nep<j,oKapTa 'ceMepKa", ynpaan1110ma11 nep<j,oKapTa BToporo 

co6bITl!!I H cnenbI BToporo co6b!Tll!I H T,Il, IlporpaMMhl, aHanH311PY._ll HOMepa cnenoa BO ae­

neHOM C06b!TIIIIII II np113H8KII, KOTOpbie CTO!IT Ha ynpaBil!IIOIUeJI nep<pOKapTe, Bbl)leil!IIOT Cnenhl, 

OTHOC!l1Ullec11 K V0 -co6bITll!IM II aaeane, 

§ 3, Ilpenaap11TenbHa11 o6pa60TKa MaTep11ana 

Ilpenaap11TenbHa!I o6pa6oTKa COCTOHT H3 HeCKOilbKl!X 3Tanoa. 

3-1. IlpoaepKa npaBl!/lbHOCTH cbopM1100B8Hll!I co6blTHH 

Beeb BBeneHHblll B Mallll!HY MaTepnan nep<pOKapT cnenoa ( HX H8 6onee 11) II ynpaBilSIIOIU8ll 

KapTbl npoaep!leTC!I Ha coananeune HOMepoB nneHKII H Kanpa. 

rne 

Bhl'lllCil!IIOTC!I: • = IN -N I 
q :I() lq 

x) 
N20 - BTOpa11 CTpOK~ ynpaamiromell nep<j,oKapTbl 

N,q - nepaa11 CTpOKa nep<j,oKapTbl 
q Toro 

cnena 

a) Ecnn ace fq•=- 0 , To co6hlT11e 06pa6aTh1saeTcS1 JlBilbllle, a Ha ne'laTb BhlJlaeM 

COOTBeTCTBYIOlllllll npH3HaK, 

6) Ecn11 XOTl! 61,1 O)lHa aenH'IHHa •qi- () • TO Ha ne'laTb OTnpaansieM ace aenll'll!Hbl 

N1q , q =- 1,2 ... ,11 N 20 H nepeXO)lllM K o6paGOTKe cnenyromero C06b!THSI. 

x) Ilepablll HH)leKC yKa3bIBaeT HOMep CTPOKII HCXOilROll nep<pOK8pTbl, C KOTopoll 
6epeTC!I naHHa!I aenH'lllHB, BTopoll HHileKC yKa3b!BaeT,K KaKOMy cneny OTHOCHTCSI 3Ta nep<j,o­
KapTa; ecnn BTOpoll IIHileKC 0, TO 3TO ynpaBil!IIOIU8Sl KapTa. 
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npenyeMaTpHsaeTe!I B03MOlKHOCTb e nym.Ta aatinOKRpOBSTb ·STY npOI}CpKy.-

ni!R311Alt § 3, n.1 I a 

. 

II I I II ""'l N9 nn ~-1 l , .,. , 
(Ni nneBKB; N9 Kanpa ) e N2u 

nl!H3BSK § 31 n. 1 I 0 

I 11 

231!1_ 

I II:::. I Ng K. 

I I'.,. , 
Ng K. <Nul 

. - -·- -·- . . 
I l 11 I II N9 nn. I Ng K. I I ( N1q> 

8-2. nposepSieM, '!TO see enenbl eotib!THR_ eoc'!HTSHbl npH 0,[IBOM 3BS'leBBB MarBHTBoro 
Don.IL 

llmi ltSl!CllOl'O H3 ene110B,HMeIOII1BX '+' B 45-oM pa3pSllle 4-oll eTpOKH (npH3BSK H3M!l-

peRBB BMUynbea npH KPHBH3Be), Bbl'IHeneeM Hq H r,q , 

8 p ~ 
H •-,10 q -

q 
300" Rq 

fiq•·IH-Hqf:. -

Ecna see BenB'IHBbl !..;$, r , TO eOOblTHe otipatiSTbIBSeM 11anbwe. EenH XOTB 61,1 0,[IBO 

. ~ >' r I TO Bbl,[lSeM lia Ue'ISTb Nlq , N1 q , Naq
1

- nepsy10, sTopy10 H TpeTbIO eTPOKH 

nepij,oxapT seex eneJlOB e BoMepaMJ!I 

senR'IRBf Hq • 

q , 11ne KOTOpbIX Bbl'1Ben11noeb Hq I B eaMy 

Eene cne110&, 11ne KoTOpblX Bbl'IBenSUIOCb Hq H8T, TO 11n11 TSKHX eoobITHII f.. se Bbl­

'!HenSieTes. BenH'IBBS f npase11esa Ba uep~OKSpTe KOBeTaBT, 

Tipll3B(UI; §. 8 n. _2 

Ng Un, Nix. 

Ni en. 

H - - -_ .. _ _ .. _ 

11 

Jli! 30Hbl .. 

_ .. _ 

/ ' 
(NI 1>' ' iJ 11ns nepsoro 
(N j ene11a 

·. 21 

l 

( 
~ 

(Na,) 
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(N,J :t,!9 nn. N, K. 
nm, q -ro cnens 

N, 30Hbl I I I I 11 I I i< N2
o) 

(NsJ 

II-+-I -+-II lf---t+-11 -t-1-------11--'------;j( HQ) 

NQ en. 

H 

3-3. Bb1nene_Hne cnegpl', oopsay10m11x V0 -coob1Tne n aaeany 

a, Ilo IIp1I3HSKy yo -COOblTIIl! HS yrrpaansiromel! KSpTe Bbl}len!JeM HQMeps cnenoa, 

oopsay10m1Ix 'a1InKH.x) II HOMep cnens, KOTopbtl! BXOJlHT a aaeany, 

JlsnbHel!lllSH oopsOOTKS aeneTCH, KSK ITOKS3aHo HS cxeMe nporpsMMbl ( CM, PIIC,2), 

nnsi rrepaoro V0 -coOblTIIH, s no ee 

asHo Ha ynpaansiromel! nepq,oKapTe, 

OKOHqaHHII }lnSI BTOporo yo -COOblTIISI, ecnH OHO yKa-

Ecnn cpenlI MaCCIIBS COObtTIISI HeT XOTSI Obi onHoro 113 cnenoa c HOMepaMH i , \ , 

ii+· 1 , TO TaKoe V0 -COOblTHe nanee He oopsoaTbIBSeTCSI, nporpaMMa BbIJlaeT cneu1IanbHLlil 

IIp1I3HaK II IIepeXO}llIT K O OpaOOTKe Cnenyromero yo·:._COOblTHl! 

( j - }lnSI nepaoro v0 
-COOb!THH, ecnlI oopaoaTbIBaeTCSI BTOpoe COOblTIIe, TO 

I i, aaMeHg-

eTCSI Ha i2 ). Ilp1I3HaK § 3, n. 3, a 

777 777 ., 

N,cn. 

N, en. 

~ en. 

777 

. .. 

ansr acex cneaoa, 
KOTOpb!e 8CTb 
B Ml!cCHBe 

o, TTpoaepsieM Han11q1Ie 1-ol! TOqKH cnena 3Be3Jlbl, B KOTopyro 'cMOTpllT" yo -COOblTHe. 

EcnH STOl! TOqKH HeT (Ha nepq,OKapTe cnena··c HOMepoM . i a 10-ol! CTPOKe CTOHT 
"+"' B 45 ps3pSl}le). TO naHHoe COOblTIIe }lSnhllle ma oopsoaTbJBaeM, a Ha rreqaTb BbIJlaeM 

cneunanbHbtl! rrpn3HaK, 

x) . " 
HoMepa cnenoa, axonsimnx a rrepayro uo rropm:iKy BIInKy: 

pyro- j 2 II j2 +:1 .: " 
jl II j 1+ 1 BO BTO-

12 

TT_enaHSK _§ l_,__n,3, o. 

6 6 6 6 6 6 6 6 

NQ en. 1111 II !' ( Ns1) 

EcnH B 45-0M ps3pSIJle 10-ol! CTpOKII CTOHT 

pbte ynoaneTBOpSIIOT ycnOBHIO: 

. . - . TO H3 cnenoa 3Be3}lbl Bbl}len>1eM Te, KOTO-

rne 

3HsqKQM 

o,=-(X,-X 
i. i. i 

I t,·I '· 

o.,< 0,02 
I. 

(cM
2

), 

/+(Y,-Y f+(Z,-Z ): 
I· I I I 

OTMeqseM HOMep cnens 3Be3}lbl, yKS3SHHbll! B npH3HSKe 'alinKH', 

Bb1q11cns1eM aen11q11Hbl 

3necb X 
I 

TOnbKO no TeM 

YI 

xo == x, +:~ x,,. 
1 +: q'. 

yo= 

Zo 

YI +·l, YI'· 
---1.C,_ 

1 +·q'• 

ZI +:~. ZI'· •' 

1 +:q'· . 

z, - KOOPJlHHaTbI rrepBblX ToqeK cnenoa, CyMM1IpoaaHH8 Be}leTCH 

i' · , nnsi KOTOpb!X Bb!IlOnHeHO o., < 0,02 
1. 

q' · - q11cno TaKHX i, 

B, flpoaepsieM Hannqne 1-oll ToqKn xoTH Obi y OJlHOro H3 cnenoa rrepaoll 'annKn". 

Ecn11 Hll OJllIH ll3 cnenoa He HM8eT • - • B 45-0M pa3pS!f1e 10-ol! CTpOKH, TO STD 

COOblTHe He oopaoaTbJBaeTCH, a Ha neqaTb Bbl}laeTCSI cneunanbllb!l! npH3HSK. 

TTp1I3HaK § 3, p n; 3, 11 

6 6 6 6 6 6 6 6 6 

NQ en. { i ) 
. I 

N? en. <\+: 1 )' 

13 



Ecnu X_OTSI 6bl OAUH cneA BBnKU UM00T , - • B 45 paap51Ae 10-oll CTpOKB, TO Bbl'UICnsieM: 

xv ... 
}: x~ 

qv 

Yv •~ 

z = V 

qv 

~ zl!. 
qv 

CyMM1Ipoea1me B0A0TCSI IIO T0M cnenaM.BUnKn:' y KOTOpblX CTOHT , - • B 45 pa3pSIA0 CTpOKII, 

qv - •mcno TaKnx cnenoe (T.e. qv MOlKeT 6b!Tb,nn6o 1, nu6o 2). 

3-4. 8bl',ncnett11e aanpaensnom11x yrnoe II 11x own6oK e eyneeoM np116nmKeH1IH Ansi 

'e11nK11'. (B § 6 11·7 9TH eenuq11Ubl OTM0'18IOTCSI_IIHA0KCOM 's'). 

fv} mv - aanpaensirow11e Koc11aycbI "nunxu" 

nv 

Vv ):. - TaareHc yrna IIOA'beMa II aa11MyTanbHbIl! yron Hanpaeneairn noneTa 'ennKn'. 

/3v 

(~ Vv ) 
2 

}- own6Kn Taareaca 

( ~p )2 

yrna IIO/l'b0Ma U a3HMYTSnbHOI'O yrna. 

V X - xo 
f y =· y 

m = y 

n = y 

Ly 

Yy - yo 

Ly 

Zy- Z
0 

Ly 

Ly=v'(XY- X°)2 +:(Yy-Y-;, )2 +:(Zy-zo )2 

2 

[ 1 +-LI~) (~VY? =· T+:q. qy (1 -ny 
22• 2 2 2 2 2 

[ 0 -v (~) +:m2n2(~Y) +:(f +:,..2) (...\.Z..) I 
1 V"Y L y y L Y Y L 

V V V ' 

2 1 
( ~ /3Y) =· [ 1 + q'-

2 2 f 
2 

2 
+_l_J[ my (~x)+: Y (~Y)].' 

q (m 2 +·£2)2 L (m2+- f 2) 2 Ly 
V V V V y· V 

14 

V = ____!!.L_ 
y ---

yl-n~ 

my 
sin f3y =· ,/ 

1 
_ n~ 

;;., < Vy < +: .. 

0 ~ /3y < 2rr 

§ 4. CocTaenelll!e ;Ta6nmu,1 AnSI JtalKAoro 113 cneAOB V~ -co6b!TBSI 

YqaTbIBaSI, qTo HaCTOSIIllaSI nporpaMMa Ilp0AHa3Haqeaa AnSI BA8HTB1pHKaUHU 

AO ➔ p 1T -1 

KO .. ,,.+:" -·, 

IIPBCBOHM--IIPOAYKTSM pacnaAa HOMepa,-

qa£Il!!!.!!. l?. "+ 11 

V 2 3 

H onpenenaM npaeuna aanonaenusi Ta6nunbl (CM, CTp, 16), 

a) Ecnu B 45-oM pa3pSIA8 4-ol! CTpOKB CTOBT , - ", eenuqaHa 

. aon, nMnynbc KOToporo B3Mepen no npo6ery}, TO nonaraeM: 

x) -· P <O (sTO rr :..Me-

t 1 •-1 

t;- =-1 

t -=·t --t'· -=·t'·•·t'~·-= 0 
I 2 I 2 V 

B STOM nyHKT0 B OCTanbHb!X aanonHSIIOTCSI TOnbltO Te CTon6IIbl Ta6nBIIbl 1, AnSI KOTOpblX 

t --1 . · 
V 

3anonnneM:-
P

1 
=IP I 

M:_ .. a ~(~l?.c: 5-oll CTpOKB -nepq>o&apTbl STOI'O cneAa), 

" 

Yr••rr~•-==• 
6epyTCSI H0II0Cp0ACTB0HHO C nepq,oKapTbl, 

2 (~a ) 2 

yl _ 0 2 
D , 

V =-✓ 1 -n·2-' (~ V ) 

x) 3naK sneKTpnqeCKOI'O aap$a 'ISCTBilbl ycnoeno IIpHIIUCblBa0TCSI BMIIYnbCY p 
«p0pMBpOB8HBH Bb!Aa'IH B reoMeTp11'10CKHX nporpaMMaX. 

15 
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BeJIR'IH~Te3bl : : J/=I ti =2 

Macca /vf 938,2 I'.39,6 

HanpaBJ!llDillHe !tOCliHYCll t 
cJie.11a m 

fl 

TaHreHC yrJia ITO,l\~eMa V 
Om0ClKa Jr/ {~V)l 
A3mzyTaJ!bHblH yron .fi 
UmRClKa 4.fo (4.Jfo 
lt!MnyJihC /Pl 
OID!ClKa (tp)l; 
KpHBH3Ha K 
OnmelKa (tK)l. 
Koppen11nru: !!!; 
liJlH A.IN' 
KoppeJlll!IM ~ HJ!U 1WAf; 

KoppeJI1111H11 M'A/ 
Ilp!i3HaK rl!Il0TB3ll t,.v 
IlpH3HaK H3MepeHKll tt 
IlpK3HaK TOqHQCTli t; 

Ta611Hµa 

OcHOBH~~,e LIBHHbie 3apmKeHHbIX cne4os, o6pa3y10mHx· V0 -co6bITH9 

)603H8'i9HHSJ: 

l. l/::::: l - UpOTOH, 

V = 2 - Me30H1 

II C: 3 - Me3oH. 

ti ='.3 

I'.39,6 

2. \,=- 1 - rrpH3H8K rHITOT93hI, 'ITO .08HHbIH cneii. OCTBBneH 'llBCTllUeA v. 

t~- - npH3H8K H3Mep!;:!HIISI HMirynbCa 118CTHUbl, 

t:·= 1 - no npo5ery, 

t~-=0 - no KpHBH3He, 

t''· . - npH3HBK TO'iHOCTH onpe.ae neneHHB 3HBKB sneKTPH1leCKOro 3BpR/lB. 'lJBCTHUhI, 

OCTBBHBWeii Jl8HHbl8 cne.u, . 

tJ · = 0.. 3HBK ycTaHosneH H8.Q.0)KH0, 

t~~-1- aHaK He ycTaHosneu. 

3. • * • - OTM0'i0Hbl Hei:rnarottanbHble 'In0Hhl MBTpHllbI onrn5ox ( BBOJlSITCSl B Jl8HHYIO 

nporpaMMY nocne Hal:Iana aKcnnyaTa1urn HOBbIX reoMeTpH11ecKHX nporpaMM). 

16 

11 

r 

l 
,, 

·~, 

I 
;1;• 

! 
ii 
;11 
I, 

2,r>:{3 >: o 

m 
sin fJ =v 1 _ n 2 

npaanno ans onpeaeneans ~ 

no CTaH.ClapTHOll nporpaMMe. 

cos fJ 
y'l-~ 

Yrnoab1e xapaKTepncTnttn onpenenHIOTC!l no npnaeaeHHbIM BbI!Ile <j,opi,ynaM nm1 acex 

nyHKTOB HaCTO!llllero naparpa<j,a. 

6) Ecnn B 45-oM pa3pSIJle 4-,oll CTP,OKH CTOHT • - • , Benn'IHHa P>O , 1-a!l nnq,pa 

1-ro aapeca 5-oll CTpoKn, ,/,- 0 ( ,r +:Meaoa ,' naMepeHHbill" no npo6ery ) , To 

t2 = q =-1 

t
1 

= t3 =·t'1 =~t'3• =·t'~ = 0 

B Taonnny aanHCb!BaeM: 

~p2 =-IP I 
i'iP2=-i'iP ( ti P - C 5-oll CTpOKH), 

YrnOBI,18- xapaKT8p-HGTHKH, ·BH8110rll'IHO § 4, -n~E ), 

B) Ec,m B 45-0M paapsme 4-oll CTpOKH CTOJl;T • - ·, B8JIH'l'.HHa P > 0 , 1-:as nmj,pa 

1-ro 11.tlpeca 5-oll CTpOKH ecTh Hom, (sTo npOTo.e, "naMepeHHh!ll' no npo6ery), TO nonaraeM:· 

t =·t'·= 1 
I I 

t2 =·t8 =-t'2 -=:t~-=·t;7-=· 0 • 

B Ta6mnty .san;nc.biaae.M: 

P, =Ip I 
6.P,=.t,.p ( ti P . - c 6-oil CTpOKn). 

YrnoBbie xapaKTepncTnKn ananorwmo § 4 n,a), 

r) Ecnn B 45-oM paapmte 4-oll cTpOKH cTonT •+•, aennqnaa l~I< rx>(i'iP oepeT­
p 

CH c 5-oil CTpoKn), P < 0 

MeaoH), TO nonaraeM, 

IP I> p" (L'-) (sTO TO'IHO H3MBpBHHblil no KpllBH3HB 11 -

t =-1 
3 

B Ta6nnny aanncbrnaeM: 

t2=·t1=·t ;-=·t'21:•t'3=·tV.--O 

K =·I: 300 H 
p~ 

-6 
. • 10 

2 2,. 6.P 2 
(6.K) e-K L- ), p . ( 6.P oepeTC!l H3 5-oll CTpoKH) 

YrnOBblB xapaKTBpHCTHKH aaanorn'IHO § 4 n. a), 

x) Benn'IHHa r-:"""½. nonne:lKHT _l'!f!.'IHeHHro, 

17 



i:i') Ec11n B 45-oM pa3pS!J1e 4-oll CTpOKII CTOIIT ·+ •• aeml'rnHa 1¥-1 < r 

IP( <Prr (L~-) · .x) ((sTo TO'IHO H3Mepeeeblll no Kpuauaee 

t
1

=•t'3=· 1, 

t1=·t2=•t;•=·ti= t~!-= 0 

B T861IHUY 38UHCblBaeM: 

(P
17 

> 0) 

11 -· -Meaoa), TO nonaraeM: 

p =·P,,.(L'-) 

t,. P =•h P (t.P -c 5-oll CTpOKn). 

YrlIOBble xapaxTepBCTHKil aea11oruqeo § 4 n, a), 

e) EcnH B 45-oM paap,me 4-oil CTpOKH CTOHT ·+·, aene'IHHa 

I t.P I< r ; P > o , P > Pp < L'-> 
p 

+· 
( 3TO TO•IHO H3MepeHHble no KPHBH3He npoTOH ene ll' . -Me3oe), TO nonaraeM: 

t 1 =· t 2 =•1 , t 3:= t'~=·tJ· i:::: O. 

B Ta611eny 38HOCHM JllIH 3H8'1eHHH aenH'IHHbl 

V =· l 

K = 1 
I ITT 

2 2 t,.p 2 
(hK 1 ) = K (_) 

I p 

Alli! v ... 2 

K2=· Kl 

2 t,.p 2 
i\K2 =K2 (7>) 

YrlIOBL18•·xapaK'l'8!3HC'l'B·KB··8H81IOrnqao § 4 n,a.). 

( L\ P - c 6-oll CTpoKH) 

( £',. p - C 5-ol! CTpOKB) 

.. 
P<O , 

JK) ECIIB B 45-oM pa3p!!Ae 4-oil CTPOKB CTOHT ·+·, B81IB'UIH8 1A:1<r • P>)) • 

P,,. (L'}<P<Pp (L'•) (sTo TO'IBO B3MepeHHbl8 no Kpmmaee npOT0.11 HIIB ,,.+ Meaoa), TO 

n01IaraeMl 

t.-=·t:t=·t".-=-1, 

B Ta611nny 38HOCBM: 

JllIH V =•l 

t
3
=·t'2=-ti=·tJ·=-0 . · 

~ =·Pp(L'·) 

i\P
1 

ci\P l A ·P c 6-oll cTpoKn) 

no 

x) L' . . 
· - JllIBHa nyrn CIIEl,!lB" Bbl'IHcnneTCH 'lepe3 nnnay llpOCTp8HCTB8IIHOll xopAbl L 

~opMyne L'= L [ 1 +<~2
( ~ )

2 
), 

pp (L'), P,, (L'} COOTliomelUle BMUym.c-npo6er JllIH npoTOHB H "· -Me30H8 COOTBeTC'J'BeHHO, 

18 

Jl/IH V= 2 

2 2 i\ p • 
(t'i.K2) = K2 ( __ ) 

p 

1 
K2=f'RT 

( £',. P - C 5-oll CTPOKH) 

YrnOBbl8 xapaKTepnCTHKH aeanorH'IHO § 4 n,a). 

a) Ecnu ·a 45-oM paap,me 4-oll CTpOKH CTOHT •+•, aenuquea I i\p I <r, P > O P< p (L 
+: p I 1T I 

(sTO TO'IHO .H3MepeHHbl8 no KpHBH3He npOTOH HIIH 11 -Me3oH), TO nonaraeM: 

t 1=· t 2 =• t'1 = t'~ =· 1 

B T801IHUY 38HOCHM: 

ta'= l3=lv·= 0, 

ll.l!.l!. 

Ill!..!! 

V =· 1 

JI=· 2 

Pi = Pp (L '. ) 

P2=· PIT ( L'-) 

L\ !')I = /\ p ( £',. p 

t'i.P2 :t'i.P( i\P 

YrnOBbJe xapaKT8pHCTHKH aHanorH'IHO § 3 n.a) 

H) EcnH B 45-oM aap,me CTpOKH CTOHT ·+·, BelIH'IHH8 I t'i.Pl>T 
p 

, To nonaraeM 

t =-t"~c::-1 , t"-=0 • 
V V V 

B Taonuny 1 Jl8HHblX 00 HMnynbCe HIIB KPHBH3He 3TOro cnena He 38HOCHM, (B TaonH-

uy 1 38HOCHTCR TOIIbKO yrnoabJe xapaKTepHCTBKH, aHanorlt'IHbJe § 4 n.a.). 

§ 5, ¢>opMHp0B8HHe nccneuyeMblX rHnoTe3 H ypaaeeHHll CBH3H 

Oooaeaqemin: 

µ - ycnoaHwll HOMep cnena a 'annKe• 

Jl=·j 1, Jt:1 BIIH 

t.,µ - B8/IH'IHHB 

5-1. r1m0Teaa "A0 " 

j 2' . j 2 +: 1 H T,Jl, 

tv nnn cnena µ • 

runOTeaa " A0
" - sTo rnnoTeaa o V0 

-co6L1TBH ,, KaK aapHJKeHHOM pacnane A0 -qac-

THllbl no cxeMe 

Ec11n: 

~ 

lvµ 

v=l 

t VJl 

µ=·i 

tvµ 

val 
µaj+1 

Vc3 

µ=j+l 

lvµ 

va3 

·µ=j 

A0 ➔ rr-+· P. 

f
l , To rHnOTeaa " A0

" o6pa6aTb1B8eTCn, 

0 • TO rnnoTeaa "A O
.. He 06paoaTb1BaeTcn, 

TBK K8K-OH8 He cornacyeTCH C runoTe3aMH 

o cnenax V0 -coobITH!I, 

Ao o6pa6aTblB88TCH. 

P TO runoTeaa 

{ 

11 To rnnoTeaa 

1 

TaK K8K oea He cornacyeTC!I c runoTeaaMH 

o cnenax V° -co61,1THH, 

A0 He oopaoaTblBBeTcn, 
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Ecn11 r11n0Teaa "/\0
" 06pa6aTbIBaeTc<1, TO nepexon11M K 11ccnenoBaH1110 n,3 HacTomuero napa­

rpaq,a, Ecn11 rHnoTe3a "A0 
" He 06pa6aTbIBaeTc<1, TO nepexon11M K 11ccnenoaa111110 n.2 

HaCTO<t!llero naparpaq,a. TTp11 o6pa6oTKe r11noTe3bI 

nonaraeM, tJTP 

"A"" BO BCex nocneny10m11x q,opMynax 

I.Iyo M J\O = 1115, 36 _Mp 
C 

5-2. r11n0Te3a "K0
" 

r,moTeaa "K0
' - aTo r11n0Te3a o Y0 -co6b1T1111, KaK o 3apsrnrnHHOM pacnane K

0 
-'lac­

TllllbI no cxeMe 

Ecnn 

Ecn11 

t 
VI.L 

v=2 

I.L=j 

tl/U, 

v=2 

t 
VI.L 

V=3 

µ.,j+l 

t.,u, 
V=3 

ll=j+l µ=j 

+· 
Kg-+ rr ·+:11 

{

1, 

0, 

{

1, 

0, 

To rnnOTeaa "K0
' o6pa6aTbIBaeTC<Il 

TO rnnoTe3a "K0
" He o5pa6aTbIB8eTC<!, TaK KaK 

oHa He cornacyeTCH c rnnoTe3aM11 o cnenax 

Y0 -co6bITIIH, 

To r11n0Teaa "K0
" o6pa6aTbIBaeTcsi, 

TO rnnoTeaa "K0
,, He o6pa6aTbIBaeTCH, TaK K8K OHa 

He cornacyeTCH c rnnoTeaaMn o cnenax Y0 
- CO0bITHH, 

Ecn11 r11u0Te3a K0 o6pa6aTbIBaeTCH, To uepexon11M K 11ccne110BaHHIO n,3 HacTO<t!llero 

naparpaq,a. Ecnn r11n0Te3a K0 He o6pa6aTbIBaeTcsr, TO nepexonnM K o6pa6oTKe cneny10-

!llero Y0 co6bITIIH, 

TTp11 o6paooTKe r11noTe3bI "K0
" BO BCex nocneny10mnx q,opMynax nonaraeM 

Myo =· MKo 
MaB 

=· 496 --;z-

5-3. ~Bb16op •mcna ypaBHeH11l! CBH311 B <pYHKUHOHane 

IlnH KS)Knol! 113 npenbI/lYlllHX rnnoTe3 BbI'IIICnHeM: 

6 t" =·t"'.• 
µ I.L=j 

+:t'i· 
U=j+l 

a) Ecnn llt''~-2 , TO MIIHIIMYM q,yHKUHOHana He Bbl'IHCn<teM, a BblllSeM Ha ne'!aTb 

cneuuanbHbll! npnaHaK: 

20 

TTpnaHaK § 5, n, 3,a 

EEEl H 
i O j 

002 

OcTanbHS<I BblllS'la nn<1 aToro cnyqag npuBeneHa B § 7-A. 

6) Ecnn 8 t'~c-1 

(CM, § 5 U,4) 

, TO Bbl'IIICnijeM MIIHHMyM q,ymtnnoaana C ypaBH8Hll<!MH CBH311 

f =· 0 
I 

F = 0 
2 

II Bblll88M Ha ll8'1aTb npnaHaK, B KOTOPOM yKa3bIB88M, KSKSH 113 rnnOTe3 o5pa5aTb!B88TCSI. 

EEEl 
[ 

1, 
y ·=· 3, 

npnaHaK § 5 1 n,3, 5 

~ 
0, N1 

,. AO" 

"KO" 

'{I 
0 1 0 i O i 

0 0 1 

B) Ecnn 8 t'~-o , TO Bbl'IHCn<1eM MIIHIIMYM q,yHKUIIOHana C Tp8MH ypaBH8HIIHMII CB'1311 .. 
(cM, § 5 n. 4). 

f, =-0 

f2 =-0 

f! =· 0 

H BhrnaeM Ha ne'laTb npH3HaK, B KOTopoM yKa3bIBaeTCH, KaKa<t na r11U0Te3 o6pa6aTbIBSeTCsr. 

TTpn3H8K § 5, n. 3, B 

I I I I 11 0 N1 Y I O 1 0 
i O j 

000 

{ 

1 "J\OU y , 
3, "Ko,, 
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rne 

5-4. YpaeeeHHll CBll3H 

113 CHCT8Mbl 1 cnenyeT nocne HCKnJ0'!8BIIII Py 

£, -- 0 

£
2 

=· o 

fa=· 0 , 

f,•-sin 1/ 
.. [.. .. I 

a:::. fy f +• f -• I 

IC -;+ 1 __ I, I 

( 1/ - yron KOMnnaHapHOCTH) 
➔ -.;-- :a 

f2 =- -• Mv +: V 2 [ E+:E _;+:P+:p-~ r +: r _, ) •+· M!: +: M _, 

f 2 - 6anaHc aueprHii) 

(-;v; ) - (; ; _)(; ; ) 
f •· p - • -- +. +: V 

+: p <;+: ,:_) ( ;v ; _)_(;v •::> 
;r ..;1 -(;+r ) 2 a +: . , 1 - ( ;+ ; )' 

V +: -• +: _, 

f 8 - 6ana11c nonepe'!HblX HMnym,coa). 

:r-ae 

4>Z:HKIIHII F," p._n II CII,l'IS II St'~- 1 

.t _,r .. .. J 8 8 
F2 =·-• My<>+-v- 2v, E+:E_:4-:P+: P_, (r+/-) <!-:M+: +:M,..., 

E+"' .,f. M.:C +:P/ 

3nec& B03M0lKHbl 11B& aapHaBTA: 

E -FV- M~,+: P!, 

a) Ecim ·o cnane cnanasa rnnOTeaa v· H t'~··=-1 v...a , TO lIOIUU'88M 

p --- p 
-· +: 

.. .. ( .. .. .. .. ) •v•--• '-'+.)(rv'+· 

(1+:?_) ( -;v ?_) ;..{ ~ ,:., ) 

TaKnM o6pa3oM.,nepeMaHBaB P _ - B STOM c11yqae B IPYBKJIHIO F2 He BXOJtllTo 

6) Ecna ~~,;,. 1, 2 =· 1 , 

TO nonaraeM 
p . =· -· p ct;;_~{-;/_,);..,( ;v;+:). 

+. -· (.. .. ) . ( .... )"("' .. ) 
'v'- -= '-'+: 'V'+: · 

TaxHM o6pa30M > ~: B STOM cny'la8 B q>yHKlllllO F2 H8 BXOAl!To 

B IISIIbHellmeM Mhl paCCMOTpHM l;lbl'IHCII8HUH C Tp8M11 q>yRltIUU!Mll 

/llIB llBYX q>ymtnHII ( f I ll F 11 ) llPOBOIIHTCII aHSIIOrH'IBO, 

22 

, B bl"IJ!CII8Hll 11 

L'I 

§ 6, MBHHMH3aHHII !!!r.HKUIIOHSIIS 

MmmMH3SUHIO q>)'HKUHOHana 
0

BblUOnHll8M B )lBS aTana: 

• 2 
1. BbI'll!CnS!eM MHHHMYM BCil0M0I'aTenbHOI'0 q>yBll'.IIUOHana A 110 CTSHASPTH0II 

/3/ /4/ 
nporpaMMe NJ 123 H,H,Cnnnna , O6ocnoaanne _aToll nponenyphl nanoJKeHo a 

2, r1ocne pa6oThI nporpaMMhI NJ 123 nenaeM nocnenHJOIO nTepaumo MeTonoM neonpene-­

n<lHHblX MHOJKHTenell narpaHJKB, 

+:( 

6-1. MHHHMll3SUIISI BCll0MOraTeJibl{OrO q>yHKIIHOHana. 

nnsi Oll8HKH X 2 
min 

A• = ( 

+:( , f3+a-•f3+ >2 +: < 
11 f3 +: 

0 

HCI101Ib3Y8M q>yHKUIIOHan A' x) 

f3.v_,-, f3v ) 2 +( 

11 f3 y ... _ . ., , . ., c 
11 Y+- . . ( 

2 

v~> +: 
/1 Yv 

!ta - P+ 2 
) . 

/1 ~: 

K+ll- K +: ) 2 

/1 K > 
+: 

2 
) {' •-o•P_ 

f3_;: f3_).+:( 
V_ 9 - V _ 2 /1 p_ 

) +: 
2 

11 f3 - /1 V - ( K_.. K- ) 
£ K_ 

) 

2 2 2 2 2 

+ T [ :~ +:_!i_
2 

+:_____ft_ ] +: ~ + ( a_-, 1 ) 
(/1f 1> (/1£,) (M,>' 10· . 10·

12 

I')l8 

( Sgn P+ ) 1 8CllB t'· =· 1,2 
a+:=· t 

( Sgo IC+) 1 8CIIH t'· =· 0 
. 1, 2 

Sgn P_) 1 <>Cllll t', = 1 

" = I -· ' Sgn K_) 1 ~ t', =· 0 

T >> 1 (non611paeTCll na OllHTe) 

x) BnepBbl8 B 00.HH <j,yHKUH0Han A2 )lnll OU9HKII 

H.H,C11n11n. 

23 

•= ,,_ '1 I, 2 

+· 

eenn t'- =· 0 
1, 2 

8CllB 

ecnu 

t~ = lJ 
1, =· 0 

+. 

X 11pHM8Hlln 
mtn, 



nocne1rnBl! '!nee e BhipalKeBBB 
A2 HBnueTCH 38KOHOM coxpaHeHHH 3HSKa 3Sp!llla H rapae-

TBpyeT OTCYTCTBH0 nocne 

e V0 -co6hlTHH. 

HTepauun cnyqaee C OTpuuaTenbHhlMH HMnynbCSMH 'ISCTHU 

2 
non aenH'IHHOll (,',.f) nonpa3yMeaaeM 

(,',.£ )2=S (..ti. )2(A P 
I a pl JI I 

2 

) ' 

pl - COBOKynHOCTb ecex nepeMeHHhlX, 

HHJleKCOM •a· OTM0'10Hhl 3KCnepHM0HTanbHh10 3H8'10BBH H3M0p0HHhlX BenH'IHH. 

Ha'lam,eoe npB6nm1«mi.e nnu MHHHMH-3&IH-H d,yeKuHoeana 

Bemi'IHHhl Vea'!• Pea'!' pea'!' BnH K Ha'!> C'IBT80M paBHhlMH COOTB0TCTByro-

lllll'.M 3KCnepHM0HTanbHhlM aenH'!HHSM H 6iepeM BX eenocpenCTB0HHO B3 Ta6nHUhl 1 nnu K8lK)l0-

ro e3 cnenoe. Ha'!anbeoe npB6nnlKeeue nnu eenB'IHH, xapaKTepB3YIOIUHX eanpaeneeBe noneTa 

V0 -'ISCTHllhl, npHHHMaeM paBHhlM BX COOTB0TCTBYIOlllHM sKcnepHM0HT8nbHhlM 3H8'10HHHM 

( CM, CTp. ;4: ) . TaKHM o6pa3oM, nnu Ha'ISnbHoro npH61!BlK0HHH l!MeeM: 

A2 =-TI 

2 
6-2. Bb1'1acne1me- X rotu 

0603HS'IHM: 

~CT)- 3H8'10HH8 nepeM0HHOll 

BO BC0M npOCTpaHCTBe; 

pl 

f 2 
_k~ 
(Afk):I 

B TO'IK0 MH.IIHMYMa q,yHKUHOHana 
2 

A , onpeAeneeeoro. 

~ - 3H8'10HH0 nepeM8HHOl! p 
I 

B TO'IK8 MHHHMYM8 q,yHKUHOHana X 
2 

, onpeAeneeeoro 

ea reOM0TpH'18CKOM M0CTe TO'l0K, KOTopoe 38):\880 CHCT0MOl! ~ =· 0 

Ha rMT q,yHKUHOH81lhl A 
2 

H X 
2 

COBll8ASIOTi 

>.K - MHOlKHT0nb Jlarpam,rn; 

•\ 
pl 

rAe 

nonpaBKH AJIH nepeXOAa OT PICT) lli. P', 
I > 

BCH COBOKyDBOCTb nepeMel!HblX . 
. (P

1
-P;-) 

x2 = s 
min (API )2 

P/-=· ~CT) +:I\ 

a1 = t P i - PICT> I~,½ S >. (~ ,',. P ) A P 
K K a pl I I 

AK=2 ~ 
B 

24 

llcT> 

k =· 1, ... 

B =· det I I (~ AP 
a P1 I i 

p!(T) 

)(~ AP. 
a P1 I i 

'i{T) 

) f ' 

BK =-detl~ ( .i..f k 

I 
t1 P ) c ~a£/ A ~ > I , 

a P i a P1 
I 

llcT> 'iCT> 

C 38M0HOK B MaTpuue CTon6ua K ea cTon6en 

k 

K 

K,k 

K,k 

CTpOK8 

cTon6en 

1, 2, 3 A1lH 

1, 2 AilH 

t +: s 
I 

p 
l(T) 

~ [P ap I 
I 

1icT) 

a t"~--o 

ot'~-=-1 

~{T) ), 

$ ~ 7. <l>opMHpOB8Hll0 Bb1A8'1ll H8 D0'18Tb ll nepq,opauero 

Bo ece-x cny'!aHX, ecnn oxono owu6KH KaKoii-'-nu6o eena'!HHht ( aanpHMep, F 

5yneT eanncaHo '6es y'!eTa xoppenmtnn•, :11To osHa'!aeT, '!To AF Bbl'!Hcneao no q,opMyne 

ti F =-[ I ( _il ) 2 
( AP / J ½ 

I a pl I I 

rAe ~ - BCH COBOKYllHOCTb nepeMeHHhlX, OT KOTOPblX 38BllCHT B0Illl'lllHa F 

Ecnn npu AF 6yAeT ABHa CCbmKa aa nporpaMMY § 156, sTo osaaqaeT, '!TO AF 

cneeo no q,opMYne 

aF AF =LS __ 
1,J a P

1 

a F 
a P1 

----% 
A pl Ci pl ), 

BbJqH-

TaKHM o6pasoM, B STOM cny'!ae Bhl'IHCneane B8U8TCH C Y'l0TOM Koppenuunn M0lKAY nepeMeH­

HblMH pl , KOTOpau nony'laeTCH .H3 q,yHKllHOHana. 

7-A. 

Jlnu acex 3Ha'leH.Hl! at" q,opMHpyeM AnH BbIAS'IH ea ne'laTb cnenyromue eenu'IHHbI: 

Lv 

cos~~=- f+ fv +:m+:"\, +·n+ nv 

0+3 =· arc cos cos 0 +: 
Ci~ - Bbl'IHCnueTC.H 6e3 y'leTa KOppen.HUHll 

cos0_ 8=- f_, fv+:m_mv+:n_nv 
0 __ 8 . 

A 0 _,- Bbl'lllCn.HeTcu 6es y'leTa Koppen.BUBB 
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cos 0 . = f .f +· m m +·n n +~:a +. -, +: -= . +: -: 

0+:-:;· arc cos cos 0+:-· 

ii!;-.- Bhl'mcnseTcs 6e3 y,rnTa KoppenmmH 

fl:3 - (CM, § 5-4) 

,\ fb - Bbl'mcnsreTCSI 6e3 y,rnTa K0ppen,mHH 

2 
c-11. > 

iif13 

ByKBOll .,. • a;:iecb H aanee 0TMeqeHbl 3KCIIepHMeHT8IIbHble 3HaqeHHSI, 

7-B, 

nnsr o t''.·=-0 

aenlPIHHbI: 

aa ,rreqaTb Bbl)laeM )l0II0nHHTeIIbH0 K nyHKTY A cne)ly10nme 

I.la= f23+: M.-.,, 

,\ ½3 - BbJqgcnseTCSI 6e3 yqeTa KoppenmmH 

(__½_) 
Q f2 3 

f 33 - (cM, § 5-4), 

'' faa 
BblqHcnseTCSI 6e3 yqeTa Koppen,mHH 

2 
f 3 3 ) ( ·-- -

,\ f 3 3 

P,+a= p+: v 1 -,< ; ?-> 2 
+:-· 

;v ; - - (; - ;+)( ;v ;+ ) 

~-a= P 

➔ ➔ ➔ ➔ ➔ ... • 

Cr+: r_) ( 'v r _) _,( 'v'+:> 

,j: l -,( ;+: ,. -~ 2 

'-iepe3 
➔ 
r 0003HaqeHbl C00TBeTCTBYIOllllle opTbl, noc-rpoearu,re. H3 axcnepHM8HT8/IhBl,IX 

3HaqeHHi1, HHJleKc •a• a rrpaBhIX qacTsx <j,opMYII B nyrurTax A, B, B naCTollI!lero napa­

rpaq,a AIIS KpaTK0CTH orrywen, 

7-B, 

nns St''.E•lHa neqaTb BMeCT0 rryHKTB 6 Bhl)l88M cne)ly10WJ1e oo=Hhl: 

M a= F2 +: M yo 

iiF2 :;r BbrqncnsreTCSI 6e3 yqeTa 

1l.;+:3 

'L:-•" 

K0ppen>lllllll 

26 

nocneAHHe JlBe aeIIHqHHbI orrpeJ1ens10TCsr rro cneJ1y10WeMy npaBlmy: 

R- •. p (~ 7_,)-(;_/+:l!i'vr::> 
l,:t-:a +: y 1 - ( r r ) 

+: 

Pi- - Pl· -1,,....,s -•-. ,+:a ecnn t;~-=-1 .. 

nnn 
pl+s=-•PI -,a _, -, 

<-; : ( ➔ .. .. Rl- =-P +:-1 'v'-) _,( r , .. ) 
:"''9 -, V + . v 1 -,(; , .. , • . 

+· -= . 

ecnn t:;.--=-0. 

TauM o6pa3oM B aT0M cnrrae aem1qHHhI 

nnqalOTCSI T0nhK0 3H8K0M, 

11)-:s H 
PL_,9 paBHhI rro M0J1yn10 n pa3-

x2 
min 

7-f, <l>opMHp0B8HHe Bbl)l8qH IIOJlO0_p8HHhIX 3Haq8HHJ!: )lil!l 8 t''.c-0, 1 

,1, BhI)laeM aa neqaTb oCH0BHhl8 JlBHHbie nporpaMMhl • MHK-123" c aaMeHoi! 

p 
l(T) 

HB P'. 
I 

2t IlononHHTSnbH0 <pOpMHpyeM HS IIO)lo6paHHblX 3H8'19HHi!: 

cos0;) 
(}, 

+: 

M' 
+ 

cos 0' } 
cos0:~1 

0+;,... 

M;;.. : 

0' 

ii0' 

R' 
l 

ii t 

aHanorH'lHO 7 A 

,,_,,-

_:_~-

( ;v , .. ) _,( ; ; )( ;v; ) · 
p - - +. +. 
+. :f .. 

p 

v 1 -,< '+: , _.). 

(r:: r~) ( ;v ;:_,i _( ;v ,:) · 
yl-(r_r )2 

+. -, 

ecnn 

QCJUI 

Bbl'IHCIISl8M DO ll~ N, 156, 
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01•~--o,; 1 

ot''. •. l II 

H t'~-=-0 
I, 2 

t'~-=- 1 • 
1,2 

A2 Ha 



7-n. Bb111aqa Ha nep,j,oKapTbI a neqaTb 

BblllBqa Ha nep,j,opaumo npOH3B0/lHTCSI 11n>1 cnyqaea ;J t ·~- -0,1 HS nep,j,OKBpTy, noqTH 

auanornqHyJO ah111aaaeMol! nporpaMMoll 2-2 •. 

Ha nep,j,oKapTy abI/lBeTCSI ( a nopSinKe npooHaKH CTpoK): 

1. .r-.:, nneHKH, N, Kaapa 

2. N, 30Hbl 
ti H 

3. TTpH3HaK rnnoTe3bl <:?~,K'"?, HOMep naoopa KOHCTaHT (Nl) , ncnonb3yeMbIX 11n>1 

ab1qncneHHS1 (11p) 2 H (11Yv)
2 

(cM. cTp. 10 ), HOMepa cneaoa 

npH3HaK nporpaMMbl (11n11 OTnHqHSJ OT 2-2). 

4. p;. - HMnynhC yo - qaCTHUbI. 

5. ,\\,' - OWHOK8 HMnynbca. 
2 (,\ /3/- OWHOKB yrna. 
2 

6. (6.a)- ownoKa yrna. 

S. m, - nanpaanS1JOmHe KOCHHYCb! 7. f'] 
e. n, yo qaCTHUbl 

10. X1 - KOOp/lHHaTa 3a83/lbl. 

11. y 1 - KOOp/lHHaTa 3ae3/lbl. 

)(
2 

- oueHKa rnnoTe3bI. 
min 

12. Z1 - KOOPllHHaTa 3ae3/lbl. 

LV - nponeTHaH MHHa. 

13. N, nnemrn, N, Kaapa, N, reoMeTpnqecKoll nporpaMMbl. 

14. N, 30Hbl 

15. AnanornqHo 3-el! cTpoKe. 

16. KoHTpOnbHBSI cyMMa (TOnbKO Ha nep,j,oKapTe). 

H j 

P acnonoJKeHHe MaTepuana Ha nep,j,oKapTe noKa3aHo Ha cneunanhHOM onanKe ( cM.cTp. 30). 

1111.mynhC yo -qacTHUbl BblqHCJ!SICTCSI no ,j,opMyne 

P; = [ ( P; f:-y P~ r::,> 2 
+ ( P: m: +:P~: m:_) 2 

+:( P:: n;:+: P_::O:/ I ~ 
Ecna <lt'~-·O , To ace aenuqnabl oepyTCSJ B3 ,j,yaKuuoaana 

2 
)(min I KaK 3TO H noKa3aHO 

, . 
3lt8'tr:KOM ,, 

Ecnu <l t•~-•l H tJ;. ~·l , TO 

P ~; - Bblqucn11eTCS1 no ,j,opMyne, npuaeaeaaol! a § 5, n.4, a, rae ace aennqaub1 a sToM 

cnyqae oepyTCH nonoopaHHblMH ,j,yHKUHOHanOM 

Ecnu <lt'~-•l u t;;~.1:='21 ' TO 

)( 2 • 
min 

P;.- - ablqucnHeTCH no ,j,opMyne, npuaeaeuuol! a § 5 n.4, 6, r11e ace aenuqnab1 a sTOM 

cnyqae oepyTCSI no11oopaHHblMH ,j,yHKUBORBnOM )(
2 
min 

28 

11 P;- - ab1qucn11eTCH no nporpaMMe § N, 156 

f'•=·~ 
yl+:V'.2 

m'·=· sin /3'· 
v 1 +:Y'.2 

n'-= V'-

V 1 +:Y'.2 

(i\avl 2 =( ,\ Y~, )11 - n/) 
2
• 

(11 y;. ) 2-,ab1qucnS1eTCSI B nporpaMMe 

( li/3',; )2
-•BblquCM!eTCSI B nporpaMMe 

N, 123. 

N, 123. 

7-E. Bb!llaqa ua neqaTb xapaKTepucTHK pacna11a 

CTaHH (npoH3aO/lHTCH 11n>1 cnyqaea <lt'~·=O,l). 

Y' u nepanquoro a3auM011el!-

1> 
2 

Bee aenHqHHbl BblqucngJOTCH H3 napaMeTpOB no)loopaHHblX ,j,yHKUHOHanoM )( 
- min ' 

1) Yron "' MeJKny nnOCKOCTbJO pacnana 'aJWKH' H nnoCKOCTblO polKneHHSI 

0TCIO/l8 HMeeM: 

[ tv t.c I) [ ;; ;,_ I cos w =· __ .......:;,__ _ _,__;;;;_ ___ _ 

l[ii 'K H J[ 'i ,: I I 

sin ~ 

... ., ... . ... , ... , ... , 
llrv rK)[rv r_ I). 'v' 

I c 1~ ;K In r ;v :_ 1 I 

ca; Ci.) Ill:• cosfli._-,cos llc'" coso;.._ 
I :sin OVK 11 :sio o;,_ 1 

sin ..., m•I Sgn 1~ [ r~ ~ I ,l v 1 .:.., cos 2
"' 

211>,w~O 

Ha ne'l8Tb Bblll8eTCSI aeJlB'lHHB W 
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Cra11,1taprHaH nepf>o1tapra co6urHH 1 06cQHmauoro no 

nporpauue 2-3 ( w.1taqa M-20). 

00 )f nn. » K. 000 Jb flJl8HKH, /I, Ka,itpa 

00 000 _, 000 _ J{, 30HU!~ 30Hll ____________ -·---- _ 
o/iYJV 1• {)Q O: l O j. '. rHnOT836 H,ll8HTHq)H!t/l.UKH ! - :-- --=-- . ____ 1)i, aa6opa lfOHcraur,lb cJie.itoa_ues 
P.,' I I Bl!JIKH. 
V -- ' : t(Mr,JIA~~ ' •I 

_ _ Aff-:, IIL'j[ (t,._ft:)j OmH61ta HMl!yJI-Lca, ow1161ta(Aj.J~_-, 
- - I. /JZ. i . / J JJ. !~ d.,;_

1 
Ow1161ta (A olv)._.,_ 

j _ __ -·-- . ________ e / --· -; __ :] HanpaaMDll{He KOCHHYCll __ 

j -- -- -- -- Jn i , C06llTHn _ , ., 
: f}/ I · 

I - X j ltOOp.JtHHaTH 3B83.ltll -- JO 

/ _ _ _!:J _ I~ llf }./,!~ -"- ,01tea1ta r11noresu :__i_!-

1
----~ Lt j!t ~-----"- !Jpon!!rm.11 .JtJIHua :..!2.-, 

oo J mr. Ji, x. m i; nn!!mcH, Jii xa.n;pa I -- - --- oo _ ooo _- _ ooo __ j 3_ ~-~~_HI!_ ____________ c:Jf __ ii 
. _ (J /jiff!)_ fJ O i /J J K~~:~!1~::1~~r.Jtl{ IJ,!!_~~11" 

·-- _ -~! K J: ~ K}:~_1tOHTJl<lJILH_1iJL~1MMa · 
I 

---- -,-. 

j 
; 

,- -/----­
i i-

----- ·------·-

-1 ·----------

1 - 3Hait nopsr.itxa, IllQPa "4" 0311aqaer "-•, ItHcfpa"O" -
IT - nopsr.1to1t 
m - npHsuax reoMerpnqecxoB nporpalO!ll. 
LY- fu>usuax (uouepJ 11a6opa xoucraar. 

"+" 

IO 

II 

12 

Y - lipHsua:e: r1moresu H.Jteur1l!flHKa1,tHH 
Q:::/ - Ilp11sua:e: nporpal!M!l 2-3; t-uo:arep CJie,1ta 3!!83.ltli, /-uowep cJiua 

11 BHJ!XH'tf 

30 

2) Yron ,:, MeJKJlY •nnocKoCTbIO pOJKJleHHa n nnocKoCTbIO [ { k J 

cos,:, nY-· cos 0;ynK 

vT=-n~ b-::. ~os2 0~-v 

sin ,:, = I Sgn ( ;;. [ ;K k I •Iv 1 - cos 2 if, 

2 11 >:i/, :".. 0 • 

Ha neqaTb Bhl)laeTCR aem;q1rna' i/, 

3) Yron 0' * B CUM - pacnana Y0 -qacTHUhI 

f3o = 
Pv-

v' p;.2 + I.I~ y =v'l- /3/ 
P!. - BhI'IHcnaeTca OJlllH paa no npnBeneHnoli ·.i,opMyne; 

" 

P* =-I 

P* =V:L 

PA' 

Pie ' 

l,lyo = 1115,36 /\faa 
2 

C 

i'vo=•498 Msa 
-C2 

2 2 M 2 2 
Mv+:1.1_- +: J~ I.I_ 

2 Mv 

cos 0* ~- l6 P~: cos 0~: -•vyi-,1 v'P':2+: M~. 

P* 

Ha IIe'laTb BhIJlaGTC.11 aemI'II!Ha cos 0:! 

X) 

4) XapaxTepBCTBKll BbJneTa yo -qacTllUhl B CBCTeMe rc.11. nepBH'IHoro B38BMO)leJi­

CTJm.H ( BbNBCnaeTClI i:urn ,c = 1 ) • 

B nopsmxe BhIJlaqn 

E• [ E' v'r.~.J P' 0' I =·r •-i -=---:..g__ y· CO$ • I 
V o ~ KV 

i'i. E ~ - no nporpaMMe N2 156 

P~ =\/':(E*y ) 2 -M;,_0 -­

.:\P* =· E~ .:\E* 
V p V 

cos 0* 
KV 

,:\ cosqt,V no nporpaMMe Ng }56.~ 

V · ~• c~P;- cos0~v:_VJ'.2_J E~v 

P* 
V 

x) Bennqnna P:C nna cny'la.11 St'~ 1 ~ t~c-1 Bhl'II!CnaeTca no q,opMyne § 5 n.4a, 
rne Bee aenB'llllll,I B 9TOM cnyqae 6epy-rca nO;'.lOOpS:I!HhIMH q,yHKUllOHanOM X 2 

min 
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ITocne Bbl/la'ill cne)lyeT npoll3BeCTll pac'ieT cneAy10meii r11n0Te3b1 llnll Ha'iaTb aHanl!a 

HOBOro COOb!Tll>t, KaK 9TO IlOKaaaHO Ha 6noK-CXeMe nporpaMMb] ( CM, pllc,2). 

§ 8. 061Ulle aaMe'iaHll>t 

B )lanbHeiimeM npe/lnonaraeTc>t npOll3BeCTll ycoBepweHCTBOBaHlle HaCTOl!llleii nporpaM­

Mhl B cne)lyJOJUllX HanpaBneHH>tX: 

1. Y'ieCTb MaTpe:ny OWllOOK )ln>t Kal!(lloro H3 TpeKOB ( C nepeXO/lOM K HOBOii reoMeTpll­

'ieCKOil nporpaMMe), 

2, OcymecTBl!Tb BBO/l B nporpaMMY HCXO)lHOro MaTepl!ana c MarH!ITHOii neHThl, Oill!CaH­
/2/ 

HOii B paoOTe , 'iTO )laCT B03MOlKHOCTb llCKil!O'iHTb onepaumo py'iHOrO paafiopa Bh!)la'ill 

reoMeTpll'ieCKOil nporpaMMhl, 

3, OcymecTBl!Tb Bhl/la'iy nporpaMMhI Ha MarHl!THyJO neHTY /lll>t nocne)lyromero c'ieTa, 

B nepByIO O'iepe)lb, 110 nporpaMMaM Bhl'il!CneHHll reoMeTpll'i0CKOil aq,q,eKTllBHOCTH, KaK 9TO 

113IlOlKeHo B 
151 

II ll)l0HTH<p11Ka!UIII KBHanoB peaKUllii, 

ABTOphl C'illTaJOT CBOHM np11>tTHhlM AonroM Bh1paanTh 6naro)lapHoCTb foBopyHy H,H., 

A.A.KyaHeuoBy, A,M,Mo11ceeBy, n.C,Heq,eAbeBoil, A.B,H11KI1Tney, r.H. TeHTIOKOBoll, 

51Hb Y-ryaey aa none3Hhle 06cylK/leH11>t, 

n H T e p a T y p a 

1, 0, BnaroHpaBOBa n llP, ITpenp11HT OIUll1, 1959, 1965 r, 

2. B,<l>,BHwHeBCKllll II llP, ITpenpllHT 0115111, P-1468, 1963, 

3, 11.H.CllnllH, C,H.CoKOilOB, flpeupnHT 0115111, n-810, 1961. 

4, B.11, Mopoa, ITpenpHHT 0115111, P-1958, 1965 r, 

5, B.<I>. B11nrneBCKllll II llP, ITpenpllHT 0115111, P-1489, 1964 r. 

PyKOilllCb nocTyn11na B ll3)laTeilbCK11ll OT)len 
2 q,eBpang 1965 r, 
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nepcpok~mtu c,eac,g 
3C.pAlt<.t1"tHtHX.. i..lO.tmu'-4, 

ntp<;lOl<tlpmO. rl06opa 
kot<Cmawm 

80130~ c~•~.ou.eio co6o,mu!I 

§3 n.1. npo~epk'a q:iop .. upo6awu11 
~ilo~n.(a) Hem(5) 

pn.2 npo~epka H 
yco&n. Hem 

' I 
l -••x·r w•••7--::,vvv ......... ~ r'oe'iCl'nb\;11-2 

Bt,,30b cnea~ 

Bb13ob cnea. v• 

60130!, 
?unotne!bl 11 1<

011 

Bb,Bt.ner<ue Y 0 

Hem 

§ 3 n. 3 S. nep&aR mo«><ci c11eaa.i6eia, 
yaoL,,. Hem 

§3 n. 3 f,. nep!,a.11 mo«i<a. e11eaa 11'0 

1a0LA Hem 

§3 n 4 Hanpa~11eHue AB. 

§ 4 To611u40. a1111 cJ1ecl06 

Bo,ao6 CJ1ea.t0 

\ 5 rt ~,n4. Bb160p •uCJla. yp®HeHW 
6'1:.! 0 i 2 

§6 MuHUMU30.4UII cpywltl.jUONC.JIC. 

_e,b, 

Ko..cma11mb1 

61101<-c:x:eMbl npoipClMMbl 2- 3 
0 s: , 

.uae1:1mucpukaL!UA V COub1muu ,, 

P11c, 2, 

ne,amo§3n3a 

!1e',Qmo~3'l.3 ~ 

ne•amc~n36 

n.-a.mb\7 


