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Bseueuue 

nporpaMMii "8bt'lBCil6HB6 a<jKjleKTBBHblX Mace" OpeuHa3Ha'leBa llllSI pac'leTa Ba 31l6KTpOB• 

uoll Bbi'lBCilHTenhHOll Mawuue M-20 mo6biX ua6opos 'lliCTJIU 113 co6btTBA, ue npoweuwux 

o6pa60TKB ITO nporpaMMe B.IleBTIIIjli!KaUIIB KliBiillOB peaKUIIll • .[l nH IICKiliO'leBIIH TaKI!X KOM6BHii-

UHA runoTea o cnenax, KOTOpbie He cornacyJOTCH c 38KOH8MH coxpaHeHHH HMnyn&ca, 'SHeprua, 

6apnouuoro, aneKTPH'IeCKoro H cTpauuoro aapSIIlOB, B nporpaMMY sseueu cneuuanbHbill aua

llll3- nounporpaMMbi •norHKa' 11 •npenenbBaH KBBeMaTBKa'. TaKH M o6paaoM, BMecTe c 

Bbl'lHCil6HIIeM a<jKjleKTHBBOll MaCChi OporpaMMa OpOH3BO.IlHT 'laCTH'IBOe Bb!ll61leHBe B03MOlKHblX 

KaBallOB peaKUBll • .[lnH C06biTHI!, npoweuWBX BneHTHijlBKaUBIO KaBallOB peaKUBR, B uallbHellweM 

npeunonaraeTC!I ocywecTBHTh sapuauT uenocpeucTseuuoro ssona B nounporpaMMY 'Bbt'lHCne

HHe a<jKjleKTHBHbiX Mace• B o6xou nounporpaMM •noruKa" a •npeuenhaaH KHBeMaTHKa". 

11cxouHhill MaTepuan nporpaMMbi aauaeTC!I ua cTaHuapTHbiX nepljloKapTax - Bblllli'le 

nporpaMM 1-2, !-!2, !-1 5, !-30, !-3! H T.u., 2-22, 2-23, 7-1 H T.u.
11

•
2

/ 

6noK-cxeMa nporpaMMbi npeucTasneua ua puc. 4. 

I. no.unPOrPAMMA • nOrl1KA • 

nounporpaMMa •norHKa" npeuHa3Ha'leBa llllB BWueneHHB TeX KaHanOB Hll6pHOl! peaK-

UHH, KOTOpb18, y.noaneTBOpRR 3AKOH8M COXp8H9HHH an9KTpHtt8CKOro, 6apHOHHOrO 38pRaOB H 

KB8HTOBOrO ttHCR8 CTp8HHOCTH 1 CO.D.8p>K8T H860pb1 li8CTHU, no.nne>KBWHX HCCR8Jl0B8HHIO. 

I. PaaMemeuue uuljlopMauuu, ueo6xouaMoll nnu pa6oTbi nporpaMMbi 

rpynna npoueCCOB, HBTepecyiOll!HX ljlH3HKii, 31illli6TCB B BBile Hli60pOB 'lliCTHU, HlillpHMep: 

L p TT 

2. "+"+ " 

B T./l. 

5 



MaTeMBTl!'!eCK>I Ha5op&I MoryT 5&l'rb 3B!JBHbi cnenyiOII1HM o5pa3oM. flpHCSOHM KBJKnoli 

q8CTHU9 CBOil HOMep v 

+ + 
qacTnua " K P 

v 01 02 03 

! + TT- K- ~ . TT0 

04 OS 06 07 10 

Ko Ko n Ao '<'O 

11 · 12 13 14 15 16 

TaKHM ofipaaoM, a sToM aapHBHTe nporpo.MMbi 

HO MeCTO !W!I 1 "0_ V -:_ 2'J ) • 

S.. v S.. 16 l soo5me JKe npeuycMOTpe-

flpHS8U8HHB>l T80!11JUB 'IBCTiiU SSO!li!TC>l S TIBMS!Tb 38M (3!18KTpOHHOli Sbl'IHC!1l!Te!1bHOli 

Mflilll!Hb!) Hfl nep<jJOK f<j)TBX, 11p00l!Tb!X KBK TIOK838HO HB 0!18HK8 N! 

6.'181-IKe TIJJHBO.USJTCSl 3H£P-191:IU5I KBBHTOBblX LJHCen Q B 

KB:>K.llOi\ 113 l.J.BCTHU. 

YlCTIOllb3YH nenHl..[HHbi v , Ha5op 

1 ) P rr 

3annmeM cne.a.yJOlllUM- o6paaoM: 

(eM. cTp. 4.,. 6 ). Ha 

H MaCChi 1.1 ( MeV) 
7 nns 

;os1o 5100 ( J'K838Hfl npOOHSKfl HB nep<jloKapTe S 8-0M KOU8) 

2) 

3) 

+ • 
... iT 17 

0120 5100 

+ P ,- 11-K 

0310 5202 

38TIUW9M cneayJOIUHM o6pa30M: 

38TII1ill8M C!18UJ'IOIUHM o5p830M: 

1000 

KaK HCHO 113 paccMoTpeHHhiX npnMepoe, nnSI aanHCll KB>Knoro nccnenyeMoro naGopa 

qaCTHll OTSOn>'ITCSI use CTpOKH HB nep<jlcKapTe. flepSble use UH<jlpbl H3 TpOl'fKH 03HB'la!OT V 

TpeTbSI - CKOJ1bKO p83 'll8CTUU8 C HOM9pOM V scTpeqaeTCSl s na5ope ( 8Ta senH•mna 

o6o3na qaeTC" .; • ) • 

TaKHM o5pa30M , 3anaHae HccnenosaTb na6opbi ( p rr- ) , ( 11 + rr + rr- ) , ( p rr " 
+ 

1( ) 

6yneT 3811HC8HO (rrpo6HTO) na nep~OK8pTe (rrep<jJOKBpTaX) TBK, KBK 8TO HOK838HO HB 0!18HKe 2 

(eM. CTp, 9 ), 
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Bnaax No 1-1 

TaoJIBua 'IBCTHU 
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BnaHK N<> 1-2 

Ta6mtua qacTrru 

1, KoHeu Ta6nrruhi Mace qacTrru 
2, Ta6nnua KBaHTOBhiX 'IHCen (8- oil Kou ! ) 
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BnaHK NQI-3 

T aonaua "!a CTBU 

2. KoHeu Ta6nBUbi KBa HT OBhlx "!Hcen (8- o~ Kon ! ) 

I 

-I= -- _Q__ - ----- i--
0 I '2 - -·-·-

- -- _Q___ --- 1 --~ 
0 4 - - -- ----- -
0 5 - - -- ----- -

0 6 ----- - -- --
0 

I 
7 -- -- -

0 8 - -
0 

I 
9 - -

0 I 10 - - -- ---- 1-
0 - I 

DporpaMMa npenycMaTpnsaeT cnenyiOume orpaHH'leHHH o6pa6aT hiBaeMoro MaTepnana : 

a ) KOnH'!eCTBO OJlHOBpeMe HHO 38Jl8B8eMblX H80 0p0B 'l8CTHU , HHTepecyiOllUIX QJH3HK8 , 

He 6oJJee 30; 

6) a KB>KJlOM Haoope He 6onee 6 '!aCTHU paaHoro Tima, scero He 6onee II '!BCTHU 

(He c'lnTaH cnena N. I nnH K = 1 ) ; 

a) a co6biTHHH, BBOJJ.HMOM Ha Hccnenoaaa:ne, He 6onee 13 cnenoa, H3 HHX He 6oneo 

4 - X H8fiTp81IbHbiX . 

I I 

L\nH yMeHbWeHHH •mcna CO'!eT8HHH pa3nH'-!HbiX '-!8CTHU H8 nep<jloKapTe, TipOOHTOi1 COl"'-

naCHO DnaHKY 3 (CM , CTp. 10 ) , BBOJlHTCH T1'JOn HU8 p8CCM8TpHB8eMblX '!8CTHU, KOTO-

pb19 1 llO MH8HHlO ¢H3HK8 1 MOryT OCT8BHTb 38p8f'HCTpHpOB8HHbl8 Cnenhi . 

Ha'l.fanhHbie ycnoaHH 3BKOHOB coxpaHeHJHI H aenHqJ!Hbt, xapaKTepH3ylOtuHe o6nytreHne, 

KOTOpbi8 HY:>K Hbl JJ.1I5J pa60Tbi rronrpynn b l ,..npenellbHOfi Kl1H8M8THKI1 ", BBO,'lSITCSl B ll8MS1Tb 

3 8 M Ha nep<jloKapT 8 X, npOOI<TbiX K8K 110K838HO H8 6naHK8 X 4 ("H8'-!8nbHhle ycnOBI< A") 

H 5 (,~t8 r'HHTH08 none") . 
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5naHK No 2 

3 anH ch Ha6 opos q a c THU., n onne>KamHX HCcnea.oeaHH JO Ha 
3q,¢9KTRBHYIO M BCCy ( 8 - ofi KOU ! ) 
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npennonaraiOTCSJ: P,A0,TT + ~"-,~ + ·,K0, K0 ,K;r.-. 
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1-
3 

-

-

5 

6 

-

-

0 
-

11 
-

12 -

Ha 3 TRX n ep<j>oKapTax y Ka3biBaJOTCH c neu y 10wu e s e nH'!HH bi: 

QH - CYMMapHbll\ 3li9KTpi1"19CKRH 3ap5lll Ha'!allbHOI' O COCTOHHRH (36p5lll 

npBHl!T p6BHbiM - 1); 

BH . - cyMMapu bllt 6api!OHHbili aapsm HB '!BllhHoro cocTOHHI!H ; 

SH - cyMMapHbili c TpaHHbi i! 3ap5lll Ha'!BllhHoro COC T OHHHH; 

2 AI u - Macca uaneTaroweii ny '!Kosolt 'laCTHUbi B M a s/c ; 

K - xapaKT epHCTI!Ka TRna o6ny'leHHH; 

K=O - npu 113yqeual! npoueccos, B03HI!KWHX npR o6ny •wHHII KaMe pbi n y'! • 

HbiX tJ8CTBU; 

K= ·l - np11 113Y'I9HIIII npoueccos, B03 HUKWI!X npl! o6ny'!eHHH KaMepbi n y '!K • 

HbiX 'tJ.8CTHU; 

Pit, 6PK- I!Mnyllbc 11 ero owu6Ka ll liH 3apmKeHHoro o6nyqeHI!H II III! M aKCI!MI 

M I!HHMallbBa!l rpaHI!ll bi cneKTpa u n !l HeliTpa llbaoro o6ny'!eHH H; 

ek} 
~ - aanpasnmoume KOCRHYC bi HeliTpallbHoro KaHana; 

(6,8k )~ (6ak)!. y rnoBbie OWII6KH Hanpasn!IJOIIli!X KOCHHycos HellTpallbaoro KaHana; 

T - yKa3aBI!e llliH nounpor paMMbi Bbi'IHCneHHH 3cjxjleKTHBHbiX M ace ; 

T • ·0 - o6pa6aTbiBBIOTC!I see cneubi no <jlopMynaM § 10 ( CTp, 30 ) ; 

T =·1 - o6pa6aTb!BaJOTc !l no yKa3BHHbi M B biwe <j>opMynaM T OllhKo c neuhl, BX• 

B 113Y'IB9Mble p e30HaHCbi ; 

H,-{!!--- - M8l'HHTHOe none (B rc) I! ero OT HOCIIT 9 llbH8 H OW116Ka; 

k I - KOHCT8HT8 MHOI'OKpaTHOI'O paCC9 !!HH!10 B <j>Op M yne - OWII6KH I!Mnyllbc 

6x} 6 y 

6Z 
- OWI!6KH 113MepeHH!! KOOplli!HaT ( B CM .); 

l.!p - Macca MBWeHB. 

J1a<j>opMal!HH 0 3aperHCTp HpOBaHHb!X B HCCli91lY9MOM 5lll9pHOM B-381!MOI!9HCTBI! 

HbiX Cli9UaX BBOilliTCl! Ha CTaHuapTHbiX nep<j>OKap Tax - Bbiila'!e nporpaMMb! 1'90M9T 

aoccTaHoaneaag 

1-1' 1-2, 1-12 ' 1-13, 1-3, 1- 4 
" T . u . 

II 



Ha :>Tux n eprpoxapTa x yKaSb!BaJOTCH cneayJOmue aem<<rHH bl: 

Q11 
- CYMMapBblll 3lleKTpH<reCKHH 3apS!Jl Ha'!allbHoro COCTOHHIH! ( 3apl\ll 3lleKTpOHa 

liPHHHT paBHbiM - I); 

BH. - CYMMapBb!ll oapHOHHblli 3apl\ll HB'IBllbHOI'O COCTOSTHHH; 

SH - CYMMapHb!Ji CTpaHHbll! 3apS!Jl HB'IBllbHOI'O COCTOHHHH; 

M H - Macca BaneTaJOmell HY'!Koaol! <raCTH!lbl a Maa/c2 ; 

K - xapaxTepHCTBKa nma o6ny<reHHH; 

K=0 - llpH H3y'!eBBU llpoueccoa, B03HHK!I!HX IIpH Oony'le HHH KBMepbl n yq . OM HeilTpanb-

HblX t{BCTBU; 

K • ·1 - llpB B3y'!eBBH llpoueccoa, B03HI!KlllHX llpH Oony<r eHIBI KaMepbl llY 'IKOM 38pH>KeH-

HbiX qaCTHUi 

pK 
1 

6 PK- HMlly11bc H era OIIIHOKa ll liH 3apH>KeHHoro Oolly'leHH H HliH MBKCHMallbHaH H 

MHHHMa11bBaH rpaHHllbl ClleKTpa llliH Hei!Tpa11bHOI'O Oony'!eHHHi 

.:) kk - Hanpaanmomue K OCHHYC&I HellTpanbHoro KaHana; 

(6,8k)
2
, (&zk) !_ yrnOBble OIIIBOKH HanpaanHIO!UHX KOCHHYCOB HeJ!Tpa11bHOro KaHana; 

T - y xaaaHae anH noanporpaMMbl Bbi'IHCneHHH s#eKTHBHbiX M ace ; 

T • ·0 - o 6 pa6aTb>BaJOTCH ace cneabz no tl>opMynaM § 10 ( CTp, 30 ) ; 

T - ·1 - o6pa6aTb1BaJOTCst no yxaaaHHbiM Bhi!Ile tl>opMynaM TOnhxo c neaLI, axoastlllHe 

B B3Y'l88Mbi8 p e30H8HCbi; 

H,-{!!-- - Mal'HUTHOe none (a rc) H ero OT HOCUT enbHa st OWH6Ka; 

6X} 6 y 

6Z 

- KOBCTaBTa MBOI'OKpaTHoro paccestBHH, B ti>OpMyne - OWUOKB UMlly11ba::a; 

- OWHOKB B3Me p eBHH KOOpJlMBaT ( B CM.); 

- Macca MBWeHH . 

HurpopMauust o aaperucTpupoaaHHbiX a uccneayeMoM l\llepHOM a .3aHMoaelicTaui< aapH>KeH

BbiX Cneaax BBOllHTCH Ba CTaHllB PTRbiX neptl>oKapT ax - Bbllla'!e llporpaMMbl 1'90MeTpH'!9CKOI'O 
aoccTaaoaneaag 

1-1, 1-2, 1-12 ' 1-13, 1-3, 1-4 II T . Jl. . 

II 



l!IH<jJOpM8UI1H • 0 'cneaax' nel\Tp81lbHblX '18 CTI1U BBOilHTCR H8 nep<jJOJ<:BpTaX - Bblll8'19 

npo!'paMM naeHTH<jJHK8UHH V0 -'laCTHu 11 y - KBBHT OB (2 - 2, 2-3, 7-1, 7-2). Ecna OTHOCHT eTlh-

no V 0 - '18CTHUbl aenb3 S! caenaTb OllH03HB 'IHbili Bbi60p Me)l(llY !'HliOTe38MH <ae Hll9HTH<jli!K8UHH, 

T O B C06biTHe BBOJlHTCH M8Tepaan, nonyqeHHblfi B K8>KUOi1: H3 rHnOTe3 . 

B KOHU8 M BCCHBB nep<jJOK8pT cne!lOB K B)l(llO!'O C06biTHH liO}lKn81lbl B89TCS! npH3HBK KOHUB 

co6biTHsr - nep<jloKapTa 'ceMepKa' . 

BnaHK N> 4 
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1

M" (frt:,::::q3~2~l s 

l--l- 1 ! 001 (i':=:t) -~ _--_1, --;-_ 
1-- _

1 

_

1

_ ~~~----=1=--=-=' r _ ____________________ ;_:o ,--i i I !- j--l--1------- 1-_:: I 

0603HB'IeHHSI: 

§ 2 , ITpoaepKa aaen ennoro MaTepnana 

a) ITp o aepKa npaaHllbHOCTll IjJopMHp o a a HHSI co6htTHSI 

.lliHI ace x cn en oa, o6paayiOtUHX co6 brTH e , q ucno, cTo~nuee a 1-n cTpoKe , non}l<HO 

6 btTb O.UHO H T O .>Ke . 

Bbl'l.{liCllHM ( Q ' 
r n e 

( ~ I at - a" I q 

a t - qJ1C110 B I-ii CTpOKe y nepaoro no n O~HlO KY BB8.ll9HIH1 cnena B C06btTIHI 1 

a - t.UfC110 B 1-n CTpOKe y q -Taro no nop<UlKY BBe,D.8HHSI cneaa B C06biTHH . 
q 

EcnH ace ( 
q 

= 0 1 T O c o6btTHe o6pa6aThtBaeTcSI nanbwe . 

E CJIH XOT H 6bl OJl HO c q f:_ () , TO BC€ B8J1H t.I HHbl BbillBIDTC51 H a neqaTb u nporpaM-

Ma nepexonHT K o6pa6oTKe cnen ytOutero co6htTH " · 
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f5) npoaepKa nOCTOSIHCTBB MBI'HHTHOI'O nonS! 

T a K KaK oaHH " Te >Ke r eoMeTpH'IeCKHe nporpaMMbi HCnonbayiOTC<I a nSI o6pa6oTKJI 

M BTepH81IOB p83HblX o6nyqeHHA, OTnH'l810lllHXCSI aenuqHHOH" MBrHHTHOr O ITOn H , TO ll,n.R HCK1I10-

'l9HHSI B03MOIKHbiX OWH60K Onep8TOpOB .U91I89TCSI npoeepKa HCTIOnb30B8HHOA. B91IH q HHbl M8rHHT-

HOI'O nonS!, npoaepKa ocyweCTBn<IeTCSI cneayiOWJIM of5pa30M, 

Jln <I cneaoa , y KOT Op biX oaHOBpeMeHHO 3-SI UJI<j>pa 1-ro aapeca 3- l! CTpOKH 9CTb 'Q' 

H B 45 p 83pH.U9 4-H C TpOKH CTOHT .,+ .. r B bP.lH CJIHS TCR B91IH'IHH8 W q: 

ra.e RMnynbC 

"'• = I H 

p ( MeV ) R paauyc 
q c 

3H8K8MH , "q'' - HOMe p CJlell,a. 

Ecnu an <I acex cneaoa co6biTH SI 

"'q' < I 

T o co6hifHe o6pa6aT biBaeTC<I aanbwe . 

-10 6 P .j l -n" 

4000 R
0 

R
0

( cM ) 6epyTc<I c 

Ecnu XOTSI Obi a nSI oaHoro cneaa 

w > I , 
q -

TO H8 n eqaTb BbiA810TCSI: 

B 91IH't{HH8 H , 

nepaa11, BTOp8!! H Tp9Tb!! CTpOKH nep<jlOXapTbi 

H aenH'IHHa H e 10 6 pg ~k- n~ 

I , 

nep<j>oKapTbi cneaa co c aouMu 

q 300 q 
an11 Ka>Kaoro JI3 cneaoa, a nporpaMMa nepaxoauT K o6pa6oTKe cneayiOwero COObiTHSI, 

§ 3, <l>opMHpOBBHH9 l'HnOT93 0 'IBCTHUBX1 K01'0Pbl9 MOI'llll of5pa30BBTb 

uaHHbiH cnea 

I, Jln<I cneaa, nep<j>oKapT bi K OTopo ro H MeiO T npaaHaK H 

a) 3 cTp., I A , 3 UH<j>pa - •o• - cnea aapSI>KeHHotl qacTHilbi, 

6 ) 4 CTp., 45 pa3pS!Jl '+' - HMnynhC H3MepeH no KpHBH3He, 

a) P > 0 Q= (aneKTpH'I9CKHH 38pS!Jl), 

x) 
MoryT ObiTb aonymeHbi cneayiOwae rHnoTe3bi : 

rr + ( v = 01) , K+ ( v = 02 ) , 
+ 

P (v = 03), ~ (v = 04). 

x) EcnH 9TH v HMeiOTCSI a 'Ta6nuue uccneayeMbiX 'IBCTHU'. 3Ta oroaopKa 

cnpaaeanuaa 11 an11 nocneayiOWIIX nyHKTOB. 

14 



Baea eM aanacb t ~ 1 
" anH Tex v , ~nH KOTOpbiX runoTeaa aorrycKaeTCH, H "'0 ... -

anSI ocTanbHhlx. TaKHM o6paaoM, a aToM cny'!ae : 

t 

" 
" •01, 02, 03, 04, 

" .; 01, 02, 03, 04. 

Bbr6opxa aenH'IHB, aeo6xoaBMbiX anSI aanbaellmax Bhi'IHcneaali. 

HanpaanSIJOIIIHe xocaaychl H yrnoabre owa6xa aanpaaneHIISI 

cneaa an SI acex tv ~ · 1 6epyTCSI c nep<jloxapT cneaa . 

Owa6xa HMnynhca I'J. P, Bhi'IHCnReTcSI no ¢oPMYne: 

rae 

f3" ~ 
v 

p2 

p 2+ M' 
" 2 • 

(1- n ) 

24 

2 
L 

RT I . 

C nOMOlllbiO 4-x Ta6nau •npo6er-HMnynbc• OU9HHB8eM 'al!aHMblli• BMnyUbC '18CTHUbl 

B 

f03 ~ f 3 - Ta6naua npo6er- aMnynbc a nponaae a nSI npoToaa, 

t,=·b. ~ ·f 1 - Ta6naua npo6er- aMnynhc a nponaae anSI Meaoaa, 

f,2=·b.,=·f2 - Ta6n11ua npo6er-HMnynbc a nponaae a nSI -I{ - Meaoaa, 

t. = ~ = f4- Ta6naua npo6er-HMnynbc a nponaae anSI l: - nmepoaa. 

K8lJ:9CTBe HMnynbca 6epeM 

{:. 
ecnH p ::. P' . p = v v 

p < p' ecnH 
" " 

2. LlnSI cneaa, nep<jloxapT bi KOToporo IIM9JOT npii3HaKI! 

a) 3 CTp ., lA , 3 uH<jlpa •o• - c nen aapll)!(eaaoli 'ISCTI!Ubr, 

6) 4 CTp. , 45 paapSIIl, 3 ua<jlpa - I!Mnynbc H3Mepea no npo6ery, 

a)P> ·O,Q=1, 

r) 5 CTp. , lA - '000• - npH llpOCMOTpe HA9HTH<jJHUHpOB8H OCT8HOBHBWHlicH npOTO~, 
MOJKeT 6bJTb nonymeaa oaaa ranoTeaa: 

t v 
=I 1' 

0 
v = 03 ( npOTOH) , 
",; 03 . 
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Yrnoahie xapax-repHCTHKH 5epy-rc" c nep<l>oxapTbl; 

~ • ·f
3
(L'}(5epeM c nep<!>oxapTbi). 

t.P
8 

• 0,02 P
3 

+ :[f
8
(L'+ t.L'-)- f8 ( L'·) ( 5epeM c nep<!>oxapTbi) 

t. L' ~ .[2 V T'(t,. X )• + m2 ( t. y )2 + : ~ ( t. z ) 2 . 

3. nn!l cnena, nep<!>OK8pTbl KOTOpOf'O HM910T np.H3HaKH 

a) 3 c-rp., I A , 3 un<!>pa •o• - cnen 3ap!!>K9HHOii qacTIIUbi , 

5) 4 c-rp ., 45 pa3pM • - • - nMnynhc H3MepeH no npo5ery, 

a) P > 0 1 = 1 

r) 6 c-rp., I A - •ooo• - npn npocMoTpe oTMe'leao, 'ITO oc-raaoanal!la51c51 qac-rnua 

pacnanac!>, 

MoryT 5biTb cnenaHhi cnenyromne rnnoTe3hi: 

{ ~ v=01(rr+), 

v.; 01, 02, 04 

+' 
v = 02 ( K ) , 

+ 
v= 04(~ ), 

tv 

Yrnoabie xapax-repnc-rnxn n n51 acex t = v 
5epyTC51 c nepq,oxapT cnena. 

4. n1151 cnena , nep<t>oxapTbl KOTOpOrO HM910T npH3HaKH 

a) 3 c-rp., lA . 3-a >l un<!>pa •o• - cnea aapg~eaHoa qacTHuw, 

5 ) 4 CTp., 45 pa3pM - •+ "' - HMnynbC II3MepeH no KpRBH3He, 

a) p < 0 . Q = - ·l 

MOf'YT 5b!Tb cnenaHbl f'llnOT93bl: 

{

1 v = OS ( rr -) , 
t = 

v 0. 

v=06(K-), v = 07 ( ~ -) • 

Yr-l!Oabie xapax-repnCTIIKH nn>1 acex tv = 1 5epyTC!l c nepq,oxapT c11ena. Pv , H i\P v abi5npa

eTC!l aH81!0f'H'lHO n. 1 § 3 . 

3aMe'laHne . Bee Pv 5epy-rc51 no MOAyl!ro. 

5 . n11 51 cnena, nep<!>oxapTbl KOTOporo HM910T npH3H8KH 

a) 3 CTp., lA , 3- 851 un<!>pa "Q" - C1!9A 38p!!lK9HHOil 'l8CTI!Ubl, 

5) 4 CTp., 45 pa3pM 

a) P < 0 , Q = - · 1, 

• - HMnynhc H3Mepen no npo5ery, 

Mory-r 5biTh cnenaHbi cnenyromne rnnoTe3bi: 

tv= {~ 
v= OS(rr-), v= 06( K ), 

v .; 05, 06, 07 • 

v = 07(~ ) . 
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Yri10Bble xapaKTepBCTBKB Jli1R acex tv 6epeM c rrep<jloKapT c11eua. 11Mny1Ibc Pv 

6Pv orrpenei1ReM BHBI1Cr11•mo rr.2. 

pv =·fv(L'·)' 

6P = f (L'+.lL' )-f (L') 
v v v 

6a).ll11R 'c11eua', rrep<jloKapThl KOToporo BMeiOT 11pB3HBK 

3 CTp., lA, 3 nu<jlpa 'I ' •c11eu'' aeltTpa1Ibaolt 'lBCTBUhl, uneaTu<jlmupyeMolt KaK A\ 
MO>KeT 6hiTh c.nenaaa runoTe3a: 

tv = { ~ !1115! 

!1115! 

Yri10Bble xapaKTepBCTHKH ( e • m , n ) , HMI1Y11bC P H 6 P 6epeM c rrep<jloKap-h,,, 

EC11H B911B'IHH8 n = I 
1 T0(6a) 2 H (6{3 )

2 
HMGIOTCH HB rrep<jloKapTe. EcJIH Q=l) 

1 
TO 

yri10Bbl9 OWB6KII Bbi'IHCI1H9M 110 <jlopMyi1BM: 

2 2 2 2 Ax 2 2 2 •v 2 2 2 2 • 2 
( 6 a ) = ~ ( n e ( __ ) + m n ( ~- ) + :( e + m ) ( _u_X ) 

1-n L L L 

66) ll11R • c11eua', rrep<jloKapTbl KOToporo HMGIOT npuaaaK 

3 CTp., I A, 3 n11<jlpa '3 • - • cneu• aeltTpa1Ibaolt 'lBCTHUhl, BJlGHTH<jlunupyeMolt KBK K0 , 

MO>KeT 6biTh c.nenaaa rHnoTeaa: 

t = v 
!1115! 

!1115! 

v~ll,12, 

v.f 11,12. 

XapaKTepllCTBKH c11eua 6epyTcH aaa11oruqao 6 a). 

6a) ll11H 'c11ena •, rrep<jloKapTbl KOToporo HMGIOT np1!3HaK 

3 CTp., I A, 3 nu<jlpa '7'- •c11en' ueiiTpal1bHOii 'laCTHUhl, uaeBTH<jluuupyeMoll KBK y -KBBHT, 

MO>KeT 6hiTb c.nenaaa rHnoTeaa: 

t = {1 
v 0 Jli1H 

XapaKTepBCTHKH c11eua 6epyTcg aaanorl!'IHO 6 a ) • 

17 
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3aMe'l.agge. Ecnu npu npensapuTenbKOA uneKTB¢BKauuu Be 5M~O B03MO~BOCTB pasna-

'lBTb I'HDOTe3bl 0 yo_ C05hiTBR KB /\0 Ko ' y , TO B MaCCIIB COeibiTIIB BBODBTCB pe-

syllhTaTbi IIDBHTB¢BKauuu no Ka~oli us runoTes. KaK scao us 6 a) , 65) 6 a) ,a pac'l.eTax 

Ka~as us runOTes 6yneT yqacTaoaaTb OTnellhHo. 

4. <l>opMBpOBaHHe C06hiTRJ!: 

1. Jlng nepaoro B3 Ha6opoa, BKTepeCyJOmBX ¢B3BKa ( H8DpBM9p, •p .. - •), COCTaBliBBM 

BC9 B03MO~Kble KOM6HHaUBB H3 I'HDOTe3, KOTOpbie MO~HO CU9li8Tb 0 BTOpH'l.HblX cnenax ITO 

cnenyJOmeMY npaauny: 

a) KB~Ubiil cnen BXOUBT B KOM6BBaUBJO ODHH H TOllhKO ODBH pas ; 

6) OTHOCHTenbHO Cllena B KOM6HKaURH MO~eT 6hiTb Cnenasa TOllbKO TaKaB I'HDOT938, 

DITH KOTOpOil tV~ 1 • 

TaKHM o6pa3oM, MBWHHa cocTaanHeT ace B03MO>KHbie KaHanhi H.llepHbiX peaKUHA, Bhi

'lHCliHB COBOKYUHhiA 5apHOHHbiH ( B o) H sneKTpH'leCKHJ!: ( Qo) 3a30pbl B CTpaHKOCTb ( S 
0 

) , 1 

He SaperHCTpHpOBaHHbiX B naHHOM npouecce (nnH STOll KOM6HHaUHH) 'l8CTBU 

!3 0 = BH - ~ BQ 

Qo=QH-~QQ 

s = s o H 
~ s 

Q 

B HBCTomueM aapHBHTe nporpaMMbi .uonycKaiOTCH cnea.yrouu1.e rpaHHUbi nn st aenHquHbl 

Bo , Q o' So 

'"'' ·} x) 2 

; Q: .:-_, 3 • 

> s. > - 1 . 

Ecnu nnSI paccMaTpHaaeMoil KOM6n Hauuu aa6op KBanTOBbiX 'IHCeTI He ynoaneTBOpHeT 

38LJ.8 HHbiM YCI10BIHIM 1 TO T8K851 KOM6HH8UBSl OT6paCHB89TC5l U rrporp8MM8 rrepeXO,!lliT K HCCne

HOBB HHlO CIIe.O.ylOlU8f:t KOM6HH8UHH . 

EcnH anH KOM6HHBUHH Ha6op KBBHTOBbiX queen ynoaneTaopsreT ycnoaHHM 1 TO no senH-

l.JllHBM B0 Q., 5 0 OnpenenHeTCH MHHHM8nbH8SJ MBCCB HC3ap e f'RCTpHpOB8HHblX qaCTHU 

( M 
0 

) ( CM . Ta6nuuy), KOTOpB>l UOTpe6yeTC51 Upll HCClleDOBBIIHH rrpenellbHOi! KHHeM8TUKH, 

2, JlnH KOM6HH8UIIll, YDOBli9TBOp51101ili!X rr,l, rrpoaep<teM, COnepli<BT llll OHH Ha6op '!8CTHU 0 

BXOJHillUIX B rrpoueCC, HHTepeCyJOmBfi ¢n3HKa ; nnH Oc9 JlbH9tfllJ€f'O 8H8JlH38 OCT8BflSUOTCR TOJlbKO 

KOM6HHauuu, conep>Kamue HccnenyeMbii! Ha6op. 

x) 3TOT na6op KOHCTBHT B K OCHOBHbiM npOU9CC8M np , "p B38HMOOel!CTBHH UpH !Ia-

WHX 8HeprH rut. 18 
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Ta6nHua M HHHManbHhiX Mace M o AnH aenH'IHH 

x ) 
s. , Q 0 , B o 

$, {(0 Ba Gcmul M~Krrq $, Q" 811 ~~ Mire« / ~ &Ju 4 Ct,clt¥1' Macca-

..I -J o K--2.,.-773,2. 0- J 0 3/T- lt!K,8 +I -J o K"3!T- !116,8 
-I -J I z-2Trltf7S,2. 0 -J I 3/T;, /3~3 +I _J I K 113.1Th 18S6/3 
-I -J 2 r-21T712'rl't. 7 

I 0 -3 2 3/T:?n 2297,8 +I -3 2 1<".3/JJJ £.71S,8 

-I -2 0 1<-!T- 633,0' 0 -2 0 ;,.- 271,2 +I -2 o K"lff-777,2 
-I -2 I L-IT-!33S. 6 , 0-2 I 2.1f71 12 ltf, 7 +I -2 I K"iJTn 1716,7 
-I -2 2 I.-IT7J/27S,! 0-2 2 !br;t, 215~2 +I -2 2 l(-;,.-2n 265"6,2 
-I -I 0 K- 'f5 /r,tJ 0 -I 0 77- 13~6 +I -I 0 1(1 ,.- 6"37, 6 
-I -I I I- 11!16,() 0 -I I !T-n I07lJ,I +I -I I K'JTn 15'77,1 
-I -1 2 In 213s;s- 0 -I 2 !T-;in j.tJI~o +I - I 2 K() IT-:ln 2.5'/G, 6 

.-. 
-I o o K" 'tg8,() 0 0 0- f10 +1 0 0 J(tl It!]~ l7 

-I 0 IN Ills;~ 0 0 I n 9_3.9,.5""" +1 0 I Kt~n l'f37,S" 

-I o 2 Nn /l.OSf, 9 0 0 2 2n 187~0 +I 0 2 I(D ,2 n 2. 3 7 '1, rJ ...... 
13g,6 o K-t trflv, o -1 .I o Kt>r 63"' 6 0 +1 0 !T"~ +I +I 

-I +I I z+ 118!3," 0 +I l p :338,2 +I +1 I K.,.fl l'f33,S" 
-I ·I 2 z+n 212s,~ 0 +I 2 Pn 1877,2 +I +I 2 K+2n :1.373, tJ 
-I +2 o K"irr.,. 777,2 0 +2 o 2rr+ 2.79,2 +I +2 0 I(+ JTf $33, 6 
-I +2 I x+ IT+ 1329,P 0 +2 1 rr+p JtJ7""g +I +2 1 K.,.f llf32,2. 

- I +2 2 I+p 2127,6 0 +2 2 2p 1376,'t +1 +2 2 K-tpn 2371,7 
- 1 +) 0 K037T+ ~16,8 0 +3 0 3 IT+ 'r 13,8 +l +3 o K'Jrr+ 773,2 
- I +3 I ['+,ZiT+ /1(68,6 0 +3 I J.!Tfp /217,'f +I +3 I J{+ ffP tS7!,8 
-I •3 2 z+prr+f.to7,2 o •3 2 2 fTT+ i0/6,0 +I +3 2 K+lp 23'7tqf 

x ) 
Q, , !Jo o6paaoaan HCL npH H lJ M89T CSI, l..JTO 1.{8CTHU bl C .O.BHHbiM Ha6opOM so • 

B pe3yJibT 8Te CHnbHbiX B38HMOJletfCTBHA. 

' 
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II, IlOLUlPOrPAMMA 'IlPEJlEnbH A.H K11HEMATI1KA' 

Jlng KOM6aaauall, YllOBneTaopsnomax n,1 a n, 2 § 4, npoBO/lHM accne}loaaHHe npe/lellh-

Holl KIJB9M8THKH npH Hyneaoi1 ( t = 0) , O/lHOKp8THOH ( t = 1 ) H /lBOHHOtl ( t ,!}_) OliiH6KaX, 

§ 5, \1ccne/l088HHe npe}lenbHOil KHH9M8TIIKH npH t = 0 

113 38KOHOB coxpaaeaHR 3HeprHH, HMnynbca, 6apHOHHoro a 3neKTpHqecKoro 38pBnOB 

a CTpaHHOCTH Mbr nonyqaeM aepaaeHCTao (eM. Ilpano>KeHHe) 

F(PHl ?_ 0 ' 
r}le 

F = y M2 + P 2 + M + t 1\ F - :£ E 
( PH) H H P q 

(t = 0) 

y M~ + P H2 + P~- 2 PH P :£cos () 

Pa3pemaH F = 0 OTHocaTenbHO P11 (PH) 
Mbl ABB p838 riOnh3YBMCSI B03B9Jl9HH9M B KB8Jl-

paT H OKOH~BTenbHO nonyqaeM KBBJlpBTHOe ypaBHBHHe, p9lli8HH8 KOTOporo 11pHB9,ll8HO HH~e: 
• 2 

p 
H 

-( ~ E•. M10 -l) P2 cos 0 -~;:.v(~E0 M 1 cos () - ·A. B 

rile 

2 

( ~ E •- M to ) 

2 2 
A= MH( :£ E q -M

10
) -( M 10 ~ Eq -1 

2 2 2 
B = ( :£ E q - M 

10 
) -11: cos 0 , 

2 

) ' 

2 2 2 2 2 
1 =Y, [(~ Eq) -P:E+M 11+M 1p-1,1 0 }., 

M
10 

= 1.1
0 

+ ·t 1\ F 

(B llBHHOM naparpa¢e paccMaTpaaaeTCH cnyqal! 

cos 2 

t = 0 ). 

0/lHaKo Bbrpa>KeHae JlnH p 
H 

MO>KeT naTb .uo nayx no>KHbiX KOpHeii, rroaToMy uy}f{HO o6Haa-

TBnbHO }lenaTb npoaepKy llO/lCTBHOBKOtl 

F = 0. 
(PH) 

Bcne/lCTBHe Taro, qTQ npH BblqHcneHHII 8 38M 113-38 OKpyrneHHH Mbl He nonyqHM TOqaoro P 

npH 110JlCT8HOBK9J TO 38 KOpBHb npHMBM 3HaqeHH8 

Bbrpa>KeHHeM, KOTopoe YllOBneTaopReT ycnoa11ro 

-7 

rile 

a (P ,< 10 
H 

~PH=) 
Fcp~ > 

MP + y'"M'H + ~ 

20 
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TaKHM o6pa3oM, Mhr nonyqaeM cne.nyiOWHe npaaHna anfl BbPIHcne HHSI a MalllHRe KOpHeH, orpa-

HH'lBBaJOumx <jJH3ll'leCKH pa3yMHYIO o6naCTb PH rne 

F > 0. 
( PH) 

a)Ecnn <jlopMyna llM! PH ll8eT MHHMbie 'II!Cna, TO 3TO COOTBeTCTByeT cny'lalO OTCyTCTBIII! 

KOpHe.ti, liTO MO>KeT 6btTh TOnbKO 8 TOM cnyqae, eCnH I(P) < 0 Ulll! BCeX p , OTCI008 

Cll81lY8T HSIIpllrOuHOCTb HCCII81lY8MOi! f'HllOTe3bi, 

6) Ecn11 <jlopMyna lliiH PH naeT llBa nei!CTBHTellbHhiX IWpHSI P, 11 P
2 

(P
1 

> P
2 

) , TO 

nx nonaepraeM rrpoaepKe, 

flpH 9TOM B03MO>KHbl CIIe)lyiOWHe CIIY'I8H, 

6-1. Ecnn 

rne 

TO 3TO C09TBeTCTByeT cny'IBIO 

·7 

a 1 > 10 

a2 > 10'
7

, 

H, cne.noaaTenbHO, Herrpnro.nHOCTH uccnenyeMofi 

rHrrOTe3bi, (Ecnn ycnOBHSI aToro rryHKTa He BbiiiOIIHSHbi, TO o6pamaeMCSI K rrpoaepKe ycno

BHil cneny10wero rryHKTa - 6-2). 

6-2, Ecnn · 7 

a, ~ 10 

-7 

a, > 10 

P, < 0 

TO 3TOT Clly'!ai! OT6paCbiB8eTCSI 0 T8K K8K OH He MO>KeT COOTB8TCTBOB8Tb <jJH3H'IeCKH IlpHeMne

MbiM f'HliOTe3aM, (EcnH ycnOBI!SI 6-2 He BblllOIIH8Hbi 0 TO o6pamaeMCSI K cnenyiOllleMy IIYHKTy 

- 6-3) 

6-3, Ecnu 
at~ 

a, > 

p > 
I 

flono>KHM 

p- = P, II 

-7 

10 

-7 
10 

0 

18 

p + = 10 

(ECIIH YCIIOBHSI IlYHKT8 6-3 He BblllOIIHeHbi, TO 06p8lii88MCSI K rryHKTY 6 -4), 
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-7 
6-4. Ecn11 a, > 10 

- 7 

a. ~ IO 

p2 < 0 

TO 3 T OT cnyl.fBfi OT6p8CbiB891'C51 , TBK KBK OH He MO>K9T COOTB9TCTBOB8Tb 4>H3H t{ 9CKH npHBM-

neMbiM r>mOTe3BM. (Ecmt 6-4 He BbtnOTIHeHO, TO rrepeXOJlHM K 6-5) . 

6-5. EcnH 

TO F(P ) > 0 JlTIH 

-7 

at > 10 

-7 

a2~ 10 

?2 > 0 

p > p2 u Mbl nonarae M 

P = Po • p+ 
18 

10 

( Ecnu 6- 5 He BbmonHeHo, TO o6pawaeMc" K 6-6) 

6- 6. Ecmt "7 

a, ~ 10 

a 2' 
P, < 

- 7 

10 

0 

TOT 8TOT cnyqafi OT6paCblB89M 1 TBK KBK OH HB MO)KBT COOTB9TCTBOB8Tb <tmaHqecKH IIpBeMne

MbiM rHrroTe3aM. ( Ecnn 6- 6 He BbtrronHeHo, TO nepexonHM K 6-7) . 

6- 7. EcnH ·1 

at~ 10 • 

-7 

a2 <;.. 10 

P, > 0 • 

p2 > 0 ' 

TO F > 0 JlTIH 
(P) 

P, > P > p2 

H nonaraeM p = P, " p = 10 
+ 

( Ecnn 6-7 He ahmonHeiio, TO nepexonHM K 6-8). 

-7 
6- 8. EcnH 

at .$ 10 
-7 

a < 
2 -

10 

P, > 0 

p 2 > 0 

TO F( PH)> 
0 JlTIH P, > p" > p2 
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ITonaraeM P_ = P2 , P, ~ p 1• TaKHM o6paaoM, B cny'Iaru< 6-3, 6-5, 6-7 o6nacTb aorrycTH

MhiX no KHHeMaTHKe HMnynbcos !!MeeT Bllll, npuseaeHHhlli Ha puc. 2 ( 1), a s cnyqae 6-8 -

aa pllc. 2 (2). Ha puc. 2 (3) npnseueaa o6nacTb aonycTI!Mhlx uMnynbcos, aaaaHHbiX ycno-

BHS1MH 06n yqeHBSl, 

§ 6 . OnpeaePeHHe cornacua c rrpeaenhHoli KUHeMaTHKoli 

ITpHMeM, 'ITO ¢H3li'IeCKH aorrycTl!Ma H no ycnosl!HM o6ny'IeHHH o6naCTb UMrrynbCOB 

( cM. pH c. 2 ( 3)) onpeuenaeTCSI crreayiOI!lHMU ycnosnaMn: 

p 
sepx 

{ 

t, plt-

P-I'>P 
K " 

ung 

K=O 

K = 1 

K = 0 , 

K = 1 . 

TaKHM o6paaoM, Mhl npUHHMaeM, 'ITO l!MnynbCbl P 

p > p 
HH>KH-

> p 
sepx 

(ael!TpanbHOe o6rryqeaHe) 

( aapSI~~tenHoe o6ny'IeHue); 

qaCTHU nyqKa ne>KaT s npe.aenax 

Onpenenl!M cosMeCTl!MOCTb pewenHli, norryqeHHhiX s a) u 6) n.6, c ycnosl!eM o6ny'IeHHH. 

11ccneuosaHHe rrpoaoaHM a cnenyiO!lleM rropH.llKe. 

a) Ecnn 
p > p 

aepx 

TO o6nBCTH" He nepeKpblB8lOTCH H KOM6HHBUHH lJ:BCTHU 0K83blB89TCH H9IIpHrOUHOA' 

Hell Mepe AnH Bb16paHHOf'O t ) , 

Ecnn 

TO HCCHeAyeM 6), 

6 ) Ecrrw 

p < p 
sepx 

(no Kpaii-

TO 061IOCTH HC nepeKpbtBl1lOTC9., H KOM61IH8UHS1 OK83biB89TCfl H9IIpHrOJlH0A (IIO Kp8i1Heti Mepe 

!UBI Bb16p8HHOrO l ) • 

Ecnn p 
' HH>KH 

TO o6nacTu nepeKpbtBBIOTCH, TaKylo KOM5HHBUJOO Ct.UtTaeM ynoaneTaops:uorueH npenenhHOll 

KHH9MBTHK9 . DepeXO.[lHM K Bhi6opy rpaHHU, KBK 8TO fiOK838HO B rryHKT€ e) • 

s) Jlng K=O , nonoiKHM : 
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{:- LlLlll p- >,.. p 
HHlf<H 

an !I p < p 

p 
min 

HH>KH - HR>KH 

pm&x {::epx 
LlLlll p+ > p 

LlLlll p < p 
+ 

p 
p 

min + p 
max 

cp. 

llns:~ K = 1, nono>KRM 

p 
op PH ( PH npuseaeHO Ha 6naHKB N. 4 , ~In H P - He BhPUicnmoTcg) . 

JlnR nounporpaMMbl "BLI'IHCneHIIB 3<jxpeKTIIBHOH MaCChi . ,. • <pOpMIIpyeM BBLlll'll!Hbl: 

x) 
no <jlopMynaM 

Ecn11 P p min p 

TO {J 0 = f:3c min 

{J c 

{; c min r Yo min 1 fj c op. 1 Yep. ' Po max' Yo max 

p 

v' r.li + P• + r.1" 
Yo 

yl + f:i; 

Yo= Y c min 

II T.Ll. 

§ 7. HccneaosaHHe npeuenhHOll KHHBMaTl!Kl! c yqeToM ow116KB 

B3MBpBH!III ( t = 1 , t = 2) 

06o3Ha'I>IB ow116Ky senuqHHbl F qepea t,. F, nony'IHM: 

,\ F .j ~ 
Q,Q 

i!L 
au" 

..Q.L 
au •' 

1\ u Q '\U ' 
Q 

roe U Q - BCH COBOKYflHOCTb 3 KU8pHM8HTBllbHhlX napaMeTpOB, OT KOTOpbiX 3BBHCHT 

- M8TpHUB OWU60K 3KCnepHM8HT8llbHbiX 88/IHl.IHH • . '\ u ,\ u ' 
Q Q 

F(PH ) . 

B OTMe'LfeHHbiX a § 1 reoMeT p HqeCKH X H H.U eHTH~HIKBUI:fOHHbtX nporpaMMBX sKcnepHMeH

TBllbHble 88-'lH'LJHHbl B bl.llBlOTCH TOllbKO C n narOHB nbHbiM H 1.{118H8MH MBTpHUbl 01UH60K, fl03TOMy 

a a 1\ F Mbi rrpH611H>KeHHO np_H_M_e_M--:-: --·,.---- """T" 

1\F =t. F =v ~(2.£....) 
(PK> " auQ 

rue PK B3l!TO c 6naHKa No 4. 

x) 
B <jlopMyny BXOLliiT r.l p • a HB r.l, p = Mp + t 1\ F • 
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Ecnu a peayllhTaTe uccneuoaaHHH, npuaeueaaoro a § 5, 1 unSI cnyqag t = 0 (CM, CTp, 20 ), 

KOMOHHaUHSI OKa*eTCSI HCKniD'J9HHOA, TO UOBTOpH9M HCCnenOBaHH9 npeuenbHOA KHH9MaTHKH 

auanoraquo § 5, HO unn aenH'IHHbl t =-1 , npH 3TOM B03MO*Hb! llBB cnyqag: 

a) EcnH coobiTHe nponycKaeTCH uo C'JeTa npeuellhuoa KHHeMaTHKH, TO Bhi'IHCnneM 

BepOHTHOCTb OTKnOH9HHH aa aenH'IHHY oonbwyiD, '!eM X , rue 

X 
( 3apU*9HH09 Oony'I9HH9) 0 

(ueATpanhHoe oonyqeHHe), 

x -c~ 
W.x) = 1- -

2-f e d( 
\ ..['5:rr 0 

6) Ecnu coohrTue HCKniDqaeTCH npH auanuae npeuellhuoll KHHeMaTHKH, aaanorH'IHOM 

5-1, 110 npH t = 1 0 TO npOBOUHM aHanH3 npH t = 2 EcnH Tenepb eCTh cornacHe c 

npeuenbHOll KHH9MaTHKOA, TO Bbi'JHCnneM W(x) 0 KaK 3TO nOKa3aHO B nyHKTe a) 0 ecnH 

COrnaCtHl C npe.o.enbHOA KHH9M8THKOA OUHTb H9T, TO KOM6HH8UHIO OKQHqaTenbHO HCKnJOqaeM 

H3 uanbaeilwero paccMOTpeHHH. 

§ 8. Bbr.naqa ua ne'IaTb nonnporpaMM "JlorHKa" H ..,npenenbHBH KHHeMaTHKa• 

Oooaua'leHHH: k - 'IHCno qacTnu a aa6ope, aauaHHOM <t>naHKOM unH Bhi'IHcneHnst 

a<t><!>eKTHBHOli MaCChi; 

I. 

2. 

n - qHCnO 38perHCTpHpOB8HHbiX qaCTHU B C06b1TH·H. 

a) Llnst Ka~<uoro coobiTHSI BhruaeM Ha ne'!aTb: 

2 

3 

3n -2 

3n -1 

3n 

0603Ha'J9HH9 

N<> nn, ,N• Kaupa 

1'1<> 30Hbl 

N<> cneua 

N2 nn. , N:> Ka.npa 

N~ 30Hbi 

N• cneua 

nepBbl9 TPH CTpOKH c nep<!>oKapTbl 

nepaoro no nopstllKY aaeueHnH cneua 

B COObiTHH 

nepabre TPH CTpOKH c nocneuHero no 

nOpH.O.KY BB9D.9HHSI cne.aa B C06hiTHH, 

6) Llnst Ka)KUOro aauaHHOrO <!>H3HKOM Ha6opa BbiUa9M Ha neqaTb: 

3auaHHb!H <!>113HKO"' HQQOp, KaJ< OH 3anHCaH B 6naHK9 1'1<> 2 , 
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B) BbtllB'<B HB ne'lBTb nn!l TeX KOM6HHBUHll 'IBCTHU, KOTOpbte YllOBneTBOp!llOT npenellh

HOJI KHH9MBTHKe ( CM, @ 7), 

1. N.! emma , 

V -'l8CTHUB 

k - 1 N.! cnena , 

k +:1 

v -'ti8CTHU8 

N.! cnena , 

v -'t{8CTHU8 

N1 cnena ,, 

v -qacTHna 

nepBbtl! no nopHUKY cnen, BXOlllllUHl! B HB60p, aanaHHbll! <j>H3HKOM, 

lln!l Bbl'UlCneHH!I 3<1><1>eKTHBHOl! M8CCbl, 

nocnenaull no ITOP!IllKY cnen, axon!llllHll a ua6op, 

381l8HHbll! <j>H3HKOM, 

n e pBbt l! IT O ITOP!IllKY Cll91l C06btTH!I, He BXOll !llUHll B Ha6op, 

3Bll8HHbtl! <j>H3HKOM, 

nocnenHHll ITO ITOp!lllKY cnen C06btTHS1
1

He BXOll !UllHll B Ha6op, 

3BllBHHbt ll <j>H3HKOM •. 

n + 1 M0 - MHHHM8nbH851 M8CC8 H e 3ape rHCTpHpOB8HHbiX 't18CTHU. 

Ill • nonnPOfP AMMA "BbJLII1CnEHI1E 3<1><1>E KTI1BHOi1 MACCbl HABOPA 
(PE30HAHCA) 4ACT11U, n E PEXOJl B CI1CTEMY UEHTPA I1HEPU1111• 

HacTO!llllB!I ITOJliTporpaMMa ITpen u aauaqe u a n n 11 Bbt'<HCne HHSI a<j><j>e KTHBHOll M B CCbt, e e o wu 6 -

KH H Jlp y rHX KHH9 M B TH'le CK HX x apaKTepHCT HK HB60p8 '18CTHU,K OT OpMl! ¢H3HK HCCne AyeT H8 p e -

30H8 HC • B o6pa6 0TKY n o 3 T Oll IT OJlrpyiT ITe ITOCT yiTB !OT HB60pbt TOnb KO H3 T eX KOM6HH8UH ll , KO

TOp bte Yll OBneTBOpSI!OT ITpenenbHu ll KH HeMBTHKe , 

§ 9. n o cTO SIH HO BbttHICn 519Mbi9 a e niPIHHbi 

0 6 03H8'19HH 11: 

i - u unexc c nen a, npnuanne>Kamer o K aanauuo~ <j>H3HKOM u a6opy , a KOT Opbt l! axonHT 

'IBCTHU ( c nen oa). 

a - uunexc a enu q HH, xapaxTepu aytomux Ha 6 op B uen oM . 
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a) 3neprna n HMnynbc na6opa qacTnu (pe3onanca) 

E g~ I/P 2 + . M 0 , 
U I I I 

6) Y r no a hie x a p a K T e p n c T H K H c n e a o a H a 6 o p a no OTHOW9HH !0 

x nanpaanean10 

m = a ~. p 
a · 

n = · Pam • 
a 

HMnynbca p e 3 on a a c a a n. c n c T e Me 

a) 3<jl<jleKTHBHali 

a • 2 aw 2 2 a 2 2 
llW =I~ [(..'!...!V) (llP) +(_:__::a) (L\a

1
) + (~) (6.{3

1
) I I • 

a 1 ap
1 

1 aa
1 

af3
1 

r) IT epexoa B CHCTeMy U8HTp8 M SCC HCXOLlHOrO B 3 a H M 0 ll e l! C T B H lio 

0603H8"1:8HHSI: C - HH.Q9KC aenH'IHH B CHCT8M8 U8HTpa MBCC HCXOLlBOrO B38HMOU8ii:CTBH SI, 

~} - Hanpaanmoume KOCHHYC.bt HaneTaioweii qaCTHUbt, 
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P
0

cy'E • 2 -W 2 
u u · a · 

E; = y
0 

( E 
0

- {3 
0 

P
0 

cos 0 
0 

) 

P
0

ll = y(Pcos0
0

- , {3E ), a c u c a · 

• L\ p • 
L\ poll c ~Po\ I ' 

[-
0 

P 
0 

sin 0 ° 
0 0 

c L\ Po . p•l • L\~l~ ~ 0 

0 

cos e·-~ . 
0 po 

0 

oos fJ • · f f + . m m +: n n 
u · a· k a 11: a k 

B enaqHHbr y
0 

B {3 
0 

HMB!OT Tpo ua6opa 3Ha'lenn:ll ( min , 

H OllHO 3H8'l9HH9 ( cp. ) ann K = 1 • 

cp , max ) nnn K 

n ) nepeXOil B CHC T eMy U9HTp a M8CC na6opa (pe3o uauca). 

0603HB 'I9HHSI: 

* - RHil9KC aenH'IH H B CllCT9M9 U9HTp8 MBCC HB60pa (pe30H8HCa) 

{30 
Po 

-E-
7· 

Yo 
__E:..a_ 

wo 

~i I = >;, ( PI cos (J IO _ , {30 E I ) • 

* L\ p * 1\;11 = T ~ II • 

E; = y
0 

( E1 - {3
0 

P
1 

oos 0,
0

) 

P* c y' E*2 - M2 
I I I 

cos 
* p ' o• -= · ~· , 

In p* 
I 

P*, =-P 
ly · lml 

+: {3
0 

y
0 

m' · ( ...L.a... {3
0 

P cos fJ - E ) • 
0 YO+ 1 I IO I 
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AaoMyTan&Hwfi yron I~ a - p e 3 0 U B H C 8 B CBCT9M9 K 00pllHH8T, CBH38HHOfi 

C HBnpaaneHH BM HaneT8lOlll911 LJ 8CTU Ubi . 

cos "' " 

sin o/1 = 

" 

1' · = 
" J 1 

____!_.;__ 
s in 0 

" 
~ 
s in 0 

" 

n 
k 

m cos e 
" <7 

m 
" k 

m 
a 

n' ·= ---'!..>..__ ( 1 1 + m 
a \11=""~ a k a 

A a HMt T an&Rw~ yron 

) ' 

mk)+~ 
.;, i -T oii qaCTHUbl 

ia 
B CliCT9M9 NOOpllHH BT , 

onpeaengeMo~ HanpaaneHHeM .UBIOK9HH51 p930H8HC8 H H8TipaaneHH9M JianeTBIOIUeH LJ8CTHUbi 

( OTIIOCHT €'nb H O HOp MBnH K rrnOCKOCTH p0>Kll9HH 5I pe30H8HC a ) • 

rne 

Co s ~'J 
Ia 

A X B, + A . l3 

sin 0 sin e 
" w 

s in o/11" 
J (A, B ,) 2 + ( A' B X - A, g ') 2+ ( A, B X) 

2 

sin 0
0 

sin 0 l O 

A = 

A 
y 

A = 
'· 

B 

B = 

1' 
I 

m 
I 

n 
I 

m"·n' · - · n' . m 
I a I a 

n 1' r· n 
I a I " 

r' . m~ m· r· 
I I a 

- n 
a 

r· 
a 

__ 1_ c 11 mk - ml e. ) 

\~ 
k 

cos 91 r e + m m + n nK I k I k I 

1
1 

1k + m
1 

m k ) + n I V 1 -
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e) E c n u k = 2 , To e bl q n c n 11 eM! 

cos 0 ' = II e I e I, + m
1 

m
1

, + n I nl, 

c 

cos ~~ - = 

Ec E c 
I I + ~ pt, _cos Oti'":' ' EI Et 

p c p o 
I I' 

nepebrii cnen nal5opa (peaonanca), 

i '-- eTopoii cneu Hal5opa ( peaonanca). 

§ 10. B enH 'IHHhr, Bbl'!HCnl!eMhre . no Ilp113HBKy T = 0 

Ecnu na 15nanKe N> 5 eemi'ntHa T = 0 , TO Bbi qHcnsnoTCSI xapaKTepHCTHKH cne.aoa 

col5br Tns:r, ne exonS!Illnx e nal5op (peaonaHc). Ecnn T = 1, TO aTa 'IBCTb nporpaMMbr He 

pa6oTaeT). 

0o03H8'1HM IHIUeKCOM Ti cneubr COObiTIISI, He BXOilS!IllHe B llBHHOlt KOMOIIH8Ullll 

e nccneuyeMbrlt Hal5op ( peaoHanc). 

cos IJT! = PT! e.+ . m"'l m• + :n"'l "• 

E c = y ( E - f3 P cos IJ ) , 
TJ 0 TJ c r; '1 

p cii"'Y (P cosiJ- · E ") Ti c ~ Ti Ti 1-' c • 

/!; p ell= ~ ~~~ ' 
Ti PT! 

P c= JEc2 -M2 
Ti Ti Ti • 

cos() c 
Ti 

= __I1ill_ 
P C 

Ti 

e·. 
Ti 2 ( 1"'1 m k - m e ) 

n k 1J k 

m · == cos 0 
Ti Ti 

n' 
Ti --"-•-
~ 

k 

P'le• + m"'l mK) + n"'lv 1- n~ 
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cos 

"' 
__!ir_ 

7)n sin () 
'1 

sin 

"' ~-
7)n sin () 

'1 

EcnH K = 1 , TO Bbi'IHCM<eTCll HeaocTaJOIUBll Macca ( ecnH 

M~-,_Jp2- E2 )x/ 

E2 < p• 

0 0 

M = V E
0
2

- ":, 
2 

, 

E ~ ,;7~ M - ~ E,- I~ E '1 
0 H H P 

p• ~ p• + ( ~ p + l p 
0 H I 1J 

p 2 
H 

+ ~ p ) ' 
'1 

0 0 
, TO 

11. B blllB'!B Ha neqaTb noa nporpaMMbl " B bi '!HCneHHe <Hjl<jleKTHBHOl1 MaCChi" 

Bbll\8'!8 HneT B 110PllllKe n.1, n.2 ... 
n.I. 

I. E 
0 

2. p 
a 

3. I'I P 
a 

4. w 
a 

5. t.w 
a 

6. fa 

7. m 
a 

8. n 
a 

9. f3 o 

10. Yo 

11. f' 
a 

12. m 
a 

13 n . 
a 

14. cos"' a 

15. sin t/1 
a · 

H T.n. 

n.2. 
Bbl .llBlia nnSI K = 0 rreqaTaeTCR Tpl1 pa3a( min, cp., max). 

anR K= 1 ne'!aTaeTCR OllHH pa3 ( cp.) 

1. Pc 
2. y 

c 

3. E c 
a 

4. p c 
a 

5. HI 
6. 1'1 Pall • 
7. pc 

al 

8. 1'1 p c 
al 

x) 3TO 38M9'!8HH 9 BBOilHTCll BO BTOpOM B8pH8HT9 rrporpaMMbl BM9CT e C Bbi'!HCneHHeM 

OWH6KH 6 M. 
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fl.3. 
B btnaqa neqaTaeTc '71 k paa , 
T . e . ann Ka>Knoro cne.a.a, 
BX01l 5!lll8f' O B Ha6op 

1. cos 01!7 

2' ~l 
:t 6P1l 

4. El 

5. PI*\\ 

6. L\ P; II 
7. E* 

I 

8. p • 
I 

9. co s e• 
I 

10. P*, ly 

11. cos e• 
In 

12 cos </1
117 

n sin t/J1a 

fl .5. 

B htnaqa net~aTaeTc ~ n n st T ~ O 

1. e' . 
~ 

2 m~· 

3. n~ 

4, COS </J~n 

5. sin 1/•~n 

6. {3 0 
.[ln 51 K e 0 netJa TaeTc H 

Tpu pa3a (m in , cp ., max 

lln H 

), 
7. y 0 

a nH K = 1 - neqaTaeTc st 

8. E~ 

9. P,; 
10. q ! 
11. L'. P;\ \ 
12 cos 0° 

~ 

Oll H H pa3 ( cp. ), 

32 

n.4. 
B hlaaqa ne'laTaeTCll ang k - 2 . 

K ~ - 0 Ll.n H K • ·1 

1. 

2. 

:t 

4. 

cos e
11

, 1. COB 0 
II' 

0o m i n 
cos If' 2. COS {JI ep 

u' 
8o op. 1 

COS II, 

cos e c ma x 
II' 

fl. B. 

Bht.n a qa neqaTaeTcSI 
nn SJ T = a, K 11::1 • 

1. 

2. 

3. 

4. 

E 

E o 

Po 

M 

fl P H n 0 ~ E H H E 

OflPELJ.EJIEHHE flPELJ.EJ!bHOf O HMflY JlbCA YACTHUbl , Bbi3BABWEI1 COBb! TV! 

0603HB'leHHH: 

H - aaneTBJOW851 qacTuna, 

P - qaCTHU8- M Hlli9Hb 1 

q - 38p9l"'HCTpHpOB8HHbi€ t{ 8CTKil bi 1 Up9A ll0118f'lliOTC H H3BeCT HbiMA 1 B 9 KT0p8 HMUYJlhCOB 

- H938perHCTp1IpOB8Hifbl9 'l{8CTilUbi 1 

0 - COBOKYDHOCTb Re3aper rrcTp11pOBBHHbiX 'IBCTl!U 0 

B- 5apnoHHbi li 3Bpl!ll, 

Q - aneKTpl! 'le CKHli 3Bp l!ll, 

S - CTpBHHOCTb 0 

M - MBCCB, 

E - a HepriH!, 

B rrpeanaraeMbiX <l>op Myn ax CKopoCTb cseT a C ~ 1 • 

0THOCHT 911b HO C06biTHSI CtJHT 89M H3BeCT HblMH r HnOT 93bi 0 H8119T8lOIU9H qacTHl.{e , 'tJ: 8CT HU9 -

MHllleH H H 3aperHCTpHpOB8HHbiX 1:£8CT HU8X. HanpasneH.He llBH>KeHHR Han e TaJOwei1: qacTHUb 

C l{UT8eM H3B9 C T HbJM. 

Yl 3 38KOHOB COXp B H9HHII 6apHOHH Of'O , aneKTpnqeCKOf'O H C T pBHHOf'O 3BPI!IlOB Mbl ODp< 

aenHeM 6apHOHHbl li , 3 n eKT pH'IeCKHI! H CTpBHHblli 3Bpl!ll COBOKYIIHOC T H H83Bper HC T pHBBHilbiX 

'tJ:BCTHUj 

8 0 ~ · BH + BP- ~ 8 

Qo ~ QH+ Qp- ~ QQ • 

So -= · S +S - ~S 
H p 

( I ) 

H3 3aKOHOB cox paneHHH HMnynhca u aHepr llll H M ee M : 

" ~ ~ p - ~ p 
H q 

E 8 +MP - ~E 0 ~ El ~ 0 
(2) 

Yt..rU T biBBH , 'tJ:TO ~ El ~ J;f;~ ) • ' 
M0 t- ?: · ~ Mj , 

nony'!HM 

C3: ~ El >,;. 1< ~ M1 
) 2+ ( ~ p ) 2 . 

I 
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MHHHM81IbHOe 3HB'IeHHe ~ M i MO)t<HO onpenenHTh a paMKax caenaHaoa rHnoTe3bi no 

aenHttHHBM Bo , Q 0. So 0603H8'1HM 9TY BeJIH'IHHy '!epea Mo , Tor.aa 

M0 ' ~ Mj 

0 ouC T8B1I5151 4 ll 3 B 2, 1I01IY'IIIM 

F > 0 , 
(PH)-

rne cnenaHbi cnenyiOume o6oaHa'leHI!51 : 

~P l = V P 2 + 1.1 
2 + 1.1 - ~ E - V M~ ; - P~~+ P 2 - 12 P P._.cos () 

H H H P q ...., H H-

cos 0 

P~ =I ~ P" 

i\ l P
0 

I P 1-1~ P I 
H q 

(4) 

(5) 

(6) 

(7) 

(8) 

Bbipa>KeHne (5) npencTaanHeT co6oli HepaaeHCTeo, KOTopoe MO>KeT 6biTb paapeweHo 

OTHOCl!TenbHO PH • Te 3HB'IeHl!51 PH , unH KOTOpbiX BbmonHeHo ycnoalle (5), MoryT 6biTb 

Cp8BH9Hhi C o6naCTb10 .OOTiyCTHMbiX 3H8qeHHif pH H3 yCnOBH if 06nyqeHH H, COBM8CTHMOCTb 

3THX o6naCTefi llOK83biB89T H8 tlOITyCTHMOCTb caenBHH0$1 f'HITOT83bi
1 

HeCOBMeCTHMOCTb >Ke 

o6nacTeli aacTaanHeT oTaeprHyTb cuenaHHYIO rnnoTeay o npouecce, 

Yl ccnenyeM non p o6Hee caollcTaa Bbipa"'eHH" 

B TO'!Ke p = 0 
H 

F = F( PH l 

F = M + M P - V M2
0 + P.,? - ~ E • 

(0) H ~ q 

B npaK'l'H'!eCKH HHTepeCHbiX cnyqamc P~ > 0 , nosTOMY acerna 

F < 0 F'-= 
11:. cos 0 . ( F' = ____.EX_ ) 

(0) . (0) iJ PH v 1.102 + p~2 

0 TC10Jl 8 cne.nyeT, tiTO 3H8K ~~i onpenenSieTCSI 3H8KOM cos 0 

I ~~, 1 ~ 1. 

PaccMoTpHM BCHMnTOTbi Bbipa>KeHHH F< PHl. 

' a 

~P ~ ~ l P~ cos () + M P - ~ E 0 + 
H 

~~H - ( M~ + P~ sin 
2 

0 

2 PH 

~P ~-~>~-· P~cos O + · M P-~E + 
H 
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2 2 2 2 
MH-(M 0 +P~sin 0) 

21 pH I 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 



113 ycnoanSJ 

TI01Ty1.!HM 8!llfHCTB9HHbiJ'i KOp9Hb 

p'. ~ 
H 

M 
H 

(1 

p~ 1.1 H G>QS 0 

..j r.1 2 + 
0 

sin 2 e 
rrpR l<OTOpOM HMeeT 9KCTpeManbHOe 3Haqenne. 

I. PaccMoTpHM cnyqai\ ( CM, pH c. 1-1) 

npn 3 TOM P" > 0 , 

F 
(OJ 

Hcnollh3YH (18), nony'IHM: 

0TCIOJl8 ( 19) npHMeT BHil: 

cos 0 > 0 

(M~ + P~ sin
2 

0 )> ' 0 , 

~OJ - ~.~ J > hill + p~ cos () - ..; M~ + P~2 cos 2 0 > 0 

(3aecb Hcnonb30BaHo (17) ), OTKyaa nonyqaeM: 

Ecnu acn:MrrToTa 

TO 
F,PHJ 

~ n HM99T 

KopeHb 

Ecm1 BCH MTITOT8 

F MP ~E 
( +oo) 

TOnbKO O.UHH 

p 11 hi/ 0 anSI I 

M F , > 0 
(P ·J 

II 

F n 
( +oo' 

, TO 

F ~ 0 
(PH) 

+ 
Q 

p 
H 

HMeeT llBB KOplHI P, p 
2 • 

P1 > P2 > P. 

DpH 3TOM F > 0 
(PH) -

Jlllst 

EcnH F < n 
(+1.'00) 

H 

35 

PLcos 0 > 0 . 
> p 

I 

(15 ) 

( 16 ) 

(17) 

(18 ) 

( 18) 

(20 ) 

(21) 

(22) 

(23) 

(24) 

(25) 

(26) 

(27) 

(28) 

(28) 

(30) 



F(P ' .f 
H 

F = 
(PH ) 

0 TO 

0 B9 BM99T KOpaeA , 

2 , Paee MOTpBM eny'laA ( e M. pae, 1-2) 

npa 3TOM 

Eena 

E ena 

TO F =0 (P) 

Eena 

T O 

p• < 0 

cos (} > 0 • 

M ~ - ( !10

2 + P ~ sin 
2 

0 ) < 0 

<I>YBKUBll F(P) BM99T MBB.BMYM, • 

F(P' ·> < ~0) 
H 

F<- > < 0, 

F(P) = 0 

F >)0, 
(+ .. ) 

F < 0 • 
(.-) 

TO 

He BM99T ltOpaeA, 

BM99T OUBH KOp9Hb p 
r T8KOA, 'liTO I 

PI > 0 • 

F >:0, ,_, 

~-oo) <0 ' 

~0) = 0 

HMeeT n 8 a KOpHll P
1 

a P
2 

, npa 3TOM 

P1 > 0 , p2 < 0 • 

( 31) 

(32) 

(33) 

{34) 

(35) 

(36) 

(37) 

(38) 

(39) 

(40) 

( 41) 

(42) 

{43) 

Kope Hh P2 eo8epweaao O'I9 8Hnao H" BMeeT <j>aa aqeeKoro eMblena , TaKBM o6paaoM~ 8 pae

~MaTpH8aeMOM enyqae eyweeT89HHOA mBnlleTe H o6n aeTb 

P > PI • (44) 

rne 

F > 0 
( 0) 

( 45) 

36 

3, Paee MoTpBM eny 'la ll (eM , pae , 1-3) 

co s 0 < 0' 

:l 2 :l 2 
r.I H - ( r.l 

0 
+ P l sin 0 ) > 0 . 

n pR a T OM o q eBH,U H O, 'l{TQ 

F > 0 
(0) 

F' < 0 
(0) 

p• < 0 • 
H 

¢ yHKUBH ~ O ) HM99T M8KeHMyM 8 o6naeTH p < 0 • 

K opHH 

~ P) = () 

na6o OTeyTeT8YJOT, na6o ne>KBT 8 ljlH3 H'!9eKH He IIHTepeeHOl! o6naeTll 

p I < 0 p 2 < 0 

~p ~ 0 n nH P
8 

> 0 
H 

4, P aceMoTpHM enyqali (eM , p11e , 1- 4 ) 

cos(} < 0 ' 

M 
2 

- ( M2 + ~sin 2 0 ) < 0 • 
H 0 k 

rlp11 3TOM nony'IH M 

~0 ) < 0 

F ' · < 0 
(0 ) 

p • . > 0 
H 

¢ yHKUHH ~p ) IIM99T MHHH MYM B o6naeTH 
H 

E enu 

TO 

lH.1C8T T OllbKO O.U HH KOp8Hb 

P
1 

< 0 11 

F = 0 , ,_, 
F = 0 
<If( 
P

1 1 T BKOil 1 t.:ITO 

~PH) > 0 nnH 

PH > 0 . 

PH < P,. 

T.e • .\fbi II M88.\I cnyyaJl C cfJH3HLJ 8 CKH He CyWeCTB8HHO(I o6naCTblO. 

Eena 
F > 0 
( .. CIO) 

r, ..... ,> o 
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(46) 

(47) 

(48) 

(49) 

(50 ) 

(5 1) 

(52) 

(53) 

(54 ) 

( 55) 

(56) 

(57) 

(58 ) 

(59) 

(60) 

(6 1) 

(62) 



TO F = 0 HMee T naa KOPHR, 
(PH) 

p < 0 
2 

H 

B :3TOM cnyqae ¢nanqecKH HHTepecHa o6nacTb 

PH > P1 , rne 

nrrH H8XO~rreHHH KOpHeH 

~PH) 0 

p > 0. 
I (63) 

~PH)) 0 • (64) 

Mbl LtBB)K.llbl B03BO.UHM 3TO Bbip8>K9HHe B KB8.Up8T, 4T06bi IIpHB9CTH ero K KB8ll,p8THOMy 

ypaaHeHHIO OTHOCHTenbHO PH • OaHBKO rrpH aTOM MO>KeT nostBHThCSJ no nayx no>KHbiX KOpHeA, 

\.fTO Tpe6yeT 06H38T9nbHOfi npoaepKH rronyl.feHHbiX 3H8qeHHI1 nyTeM RX IIOnCT8HOBKH B B CXOJl HOe 

ypasHeHHe. 

Bbt6op ocywecTsnswelicH rHrroTe3bi 

Dpo.nenaHHhre no CHX nop paccy>KneHHH He5IaHo npennonaranH, lfTO cneKTp Mace 

HMee T HenpepbiBHbiH: X8p8KTep, OT r,1o H Bhtwe. OnHBKO a uenoM pH.D.e npaKTH~IeCKH sa}f{-

HbiX cnyqaes crreKTp Mace l!MeeT rrHCKpeTHbiil xapaKTep. PaccMOTpHM rronpo6Hee :3Tl! cnyqan 

If yqTeM rronyqeHHYIO l!3 HlfX lfH<jJOpM8UHIO, nnH 118nhHeliwero 8H8nH38 H8M Hy~HO C<jJOpMynnpo-

BBTb H9CKOnbKO TIOnO>K9HHA. 

I. Ka~noMy HMrrynbcy p 
H B3RTOMY H3 KHH9M8TH\.f9CKH .llOIIYCTHMOH o6naCTH

1 
COOT-

BeTCTByeT 011H8 :3<jJ<jleKTI!BH8H M8CC8 He38perl!CTpHpOB8HHbiX qaCTHU, 06p8THOe yTBep~rreHHe 

necnpaaennHao. 

2 . .fl.nH C06biTHf: , rae npenrronaraeTCSI1 qTo H938p9f'HCTpHpOBBHHbiX lf8CTHU H9T 

( B, e Qo e so e · 0. cosOe I ) • 11p8B8H 8CHMITTOT8 

.fie He TBHTenbHO, 

HO 

H, cne.nosaTenhHO, 

3. nnH rpyiTITbl C06biTHH 

rne 

F(+l>o) < 0, 

~+oo) e . P}; COS 0 + M p- ::£ E q 

P}; COS 0 e PH , 

}; E q e .j P;:. + ~~~ + r.lp 

PH > 0 

~ +"") = PH - ..; p ~ + M~ < 0 

F(+oo)< 0 

cos 0 > 0 
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2 2 2 
MH - ( !10 + P~ sin 0 ) > 0 , 

ecna rrpe.arronaraTh aanHqHe HeaaperRcTpMpoaaHHbiX qacTHU MBCCbi Mo; c 

HHTepsan KHHeMaTH'IeCKII llOITYCTHMbiX IIMITYIIbCOB CylKaeTCR (CM, p!!C , 3) , ITOKa 3alla'!a He 

noTepSieT peweHRst, 

4. Ecnu a co6hiTHH aefiCTBHTenhHO HeT ueaaperacTpHpoaaHHhiX qacTuu, a r~&noTeaa 

06 OCT8llbHblX npaBHllbH8Sl, TO B 3TOM Cllyqae 

pll ~ p~. 

npu STOM llBa KopHR P
1 

11 P 
2 

cnnsaiOTCR, ( B STOM paccylKJleHI!II Mbt npi!HWlH Hyne-

Bbte OWH6KH . H3MepeHHfi), Ecmt y'!eCTb OWII6KH 113MepeHHll, TO B 3 T OM Ci1y'!ae KOpHH 111160 

HeCKOI1bKO paaollllyTCR, nu6o KPH BaR F He 6ylleT HMeTb Kopaell, 11 B TOM 11 s llpyroM 
(PH) 

Cny'tf.ae Hy>KHO, yt.U{TbiB851 OWH'JKU 1 onpe.a.enHTb 1 H8 CKOllbKO CT8HJl8pTHbiX OTKllOHetiHfi H906-

XOJJ.HMO H3M9HHTb X8p8KT9pHCTHKH C06LITH51 - B911Ht:IHHbi COS 0, ~ ,E q , pl 
1
- l.lT06bi o6ecrre

<fuTb KaCaHHe C OCbiO a6CUIICC cPYHICUIIK F (PH). 

npelliTOI1·0lKIIB lln<l 3TOI'O C06biTilll CyWeCTBOBaHH9 OllHOrO 

Hyi19BOfi. Ha6op KBaHTOBbiX 'IIICen), Mb! B Ci1y'lae llll9a1IbHbiX H3MepeHIIfi He ITOI1Y'li<M KOpHel!, 

TaK KaK F(P) rrpoflneT HH:>Ke OCH a6CUUCC, 0JJ.H8KO B 3TOM CJiyqae MO>KHO C.0.9l18Tb OU9HKY 

B9p051THOCTH 3TOr'O I1p9Jlll0110>K9HHH 1 Bbl1.fHCllHB, H8 CKOIIbKO CT8H!l8pTHbiX OTKllOH9HHii Mbi 

.O.Oll>KHbl H3M9HHTb 9KCnepHM9HT8nbHblfi H860p, 1.JT06bi F(P ) KOCHynaCb OCH a6CUHCC. 

5. B pRne cnyqaea, HaripiiMep, rrp11 H3y"'eHIIII peaKUHll 

a) n + p ~ p p ,-rf' , 

6) n + p .. p p ,-rf' rf' , 

HanHqae 6onbworo nonepeqHoro HMnynbca HaM aocToaepHo yKa3biBaeT Ha Hanaque HeHTpanb-

M o nnll sTIIX pea KullA MOlKHO 6paTb M,o Ecn11 HOfi l.I8CTHUbl, TI03TOMY B K8l.J9CTB8 

npelliTOI10lKIITb peaKUIIIO 6), TO 111151 rpaHHl.JH08 3H8lf9HH9 .08CT HMnynhC HBne-

T8101Uero ueATpoHa anR po>KJleHHSl nayx M930HOB s cnyqae HX OTHOCHTenhHoro noKost. YqeT 

BepOSITHOCTH OTHOCHTSnbHOrO JlBJf>K8H1Ht n syx rr0 -Me3oHos MO)KST a PHil e cnyqaes .oaTh 

B03MO>KHOCTb cnenaTb 38K fJ IOG9HH8 0 B9p05ITHOCTH OCylU8CTBn9HHH B .08HHOM c nyqae npouec-

COB a) H 6), 

AsTOpbt Bbtpa~< aiOT 6narollapHOCTb Yl.H .Cummy sa rrone3Hbte o6cylKneHII>I, 

n II T e p B T V p a 

I. 8,<1:> , BtHUHeBCK>IA II np . npenp>IHT OV1HV1, P-1468, .[ly6Ha, 1963. 

2. O . Enar o HpaBOBB,.. .up. nperrp>IHT OV1HV1 , 1959, .[ly6Ha, 1965. 

PyKonHCb nocTyn Hn a a H3.!lBTenbCKHA oT.nen 
18 llHBapll 1965 r, 
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co~ 8 »O 
... ~ - (,.I•P:,Ja)>a oF 

3. cose LO 

Mo!- (M:·~~·8) >0 

----------------+-~~----~~----p ----~~----~~---------------,p 

l . co~e »O 

M~·(.lo•'i'"'"'e)..:.o 
4. COSB<.O 

M~·(Mt+P{W~'&)<.O ,F 

t 

2. 

3. 

p 

PH c . !. Ban cPY HKUHR F = · F(P) • 

P-0 p 

0 P- P+ 

0 PHU*· 

PHc . 2 . 1. 06nacTb K H HeMaTH t:~ecKH nonyc T HMbiX HMnynbcos 
H8i19T810W9 it tJ8C THllbl B Ci1J\.f8SIX 6- 3, 6- 5 , 6- 7. 

2 . 06nBCTb KHH 9M8THt.I 9C KH .a on y C TH MbiX HMI1Ji1bCOB 

H8i19 T 8l0lfl9li tt8CTHUbl B Ci1J489 6- 8. 
3 . 06naC T b .aonyCTHMbiX HMnynbCOB H8i19T8i0We l:t 

1.f 8C TH'Ubl no JCi10BH HM o6ny"! 9 HH:5I . 

40 

p 

p 

co~9>o 
2 ( 2 l 2 

MH - Mo 1-f1 .sLn B)>o F 

2 ( 2 2 . 2 
MM- Mot•f.z:.SI.!l 9):>0 

P Hc . 3. 3aaHCHMOC Tb 

F=fMo(P) 
F :FMoo(P) 

Mot "7 Mo 

F • · ~Pl OT napaMeTpa hlo 

4 1 
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