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OmicaHa nocTanoBita o:1NTOB no rpol1Ho11y pacceim:mo nporonoB rrpI! 660 U:rn. 3naqenne rrapaMerpa 

,I1;enoJisipusan:m1 l)(~O'J natllI,eno paBIHIM o, 93 !. O,I7. 3roT pe3ym,TaT CBU,lleTeJII>CTByer o TOM, tITO 

pp-paccemme Ha yroJI 90° B OCHOBl!OU odyCJIOBJiel!O tIJieHOlI i,.'~(~til')•Jt B HaTp;rn;e 

paccemnrn. 

§ I. BBe.l(eJiI!e 

Mepon H3MeHe!IllSI HOpMaJII,HOl1 COCTaBJISIJO.l!iff' ,BeKTOpa l10JISipH3a1i1rn BO BTOpOM paccemurn CJiy:im; 

napruierp l) , BBe,n:e1rnun Bom,cpeHruTel1HoM (I). Rs noJiyqeu111,1x nu ipopuyJI cJie,nyer, tITo n cJiytiae 

pp-paccemmsr napaMerp ,11erroJisrpusan:1rn onpe,11eJisieTc.1I nupallte1meu 

tr:{~-Z,)= f-/C--A/-EJ/2.+ /11/L 

r,11e o-; = V /a/L+2/c/'+fft-A"/2-+ J-M"+:f/H/ietremre _pacce.1IHI!S1 HenoJisipusonanuoro rrytrKa 

npoToHOB B BOlI,opo,11e, a 8 , C , C- , II n IV .:.. nsin rrnMnJieKCHhIX aMTTJII!TYlI. Ma'rpntiu pp-pac

cemnrn, sanncamrnn B Tartan lite qiop11e, KaK 11 B (I). A1.nlJmry,11LI fJ . ; C · , ~- , H u N 
· SJBJI.IIIOTCJI ¢YHKU:n.lIMI! yrJia paccemnrn n :meprnu. n~uepe11nsi napauerpa Z> npe,ncraBJISIJOT cyllle-

CTBenuun 11nrepec c rotrKI! ·spemrn noJinoru Hmpopuaumr o pp-pacceSIHmr, ocodepno ecmi TaKue usue

peimsi !1POU3B0CTU B OdJiaCTI! yrJIOB Ita.K MSHI,llll!X, TaK I! 60JI!,llll!X 90° B CI!CTeMe n:eHTpa uacc ( C .n .M.)' 

Korona MOllteT Bhl.lIBl!Tl>CSI cmrrJieT-TplmJieTHaSI llHTepqiepe11n:1rn • 

B lI,anno1.r coo6meumr npHBo,1111Tc.1I pesyJI1,rar nsMepenmI rrapauerpa ,nenoJIS1p11san:1rn B pp-paccesimin 

!10lI, yrJIOM 90° B c.n:.u. npn 640 M:rn.' OnhlT Bhl!10JIH8H Ha meCTI!M8TpOBOM CI!HXPO~llKJIOTpOHe 06'l>elI,I!-

' H8HJIOro I!HCTI!Tyra .IIlI,8pIIhl:X I!CCJl8lI,OBaHI!l!. 

§ 2. TiocTaHOBKa 0!1h1Ta 

TiepBoe pacce.lIHHe npOTOHOB c :mepnen 660 M3B npOHCXOlI,HJIO BHYTPI! KaMephl CHHXPOU:HKJIOTpOHa 

B lf-CM 6epI!JIJII!0BOit 1mmeHH-l10JI.IIpH30TOpe • E;rarolI,apJI rrpem.tYill0~TB8H!IO ,ll;l!qxppaKUUOIHIOL!Y paccemnrn 

HaJieBO Ha yroJI 9° B03Hl!KaJI rrytIO_K npoTOHOB c TTOJISipI!san:1ren_ '1_ = 0,58!,0,03 (2) u 3H~pr1mn 

640!,I2 M:rn. !Ia :mcnep1meura;r1,non nJioma.I(Ke n;roruocn noroita B nyl!Ke, npomelI,rueM trepes KOJimrna

rop .I(I!auerpou 3 cu, cocraBJISIJia 7 .ro5 nporoHoB/c1/ceK. PacnoJiol!CeHne nropon 11 rpenen 1.mmeuen 

H lI,eTeKTHpy10men annaparypu B n;rocKocrn nepnoro pacceSIHH.II, coslI,aromero noJIHpnsonauuun nyqort, 

noKasano na p11c .I. 

Bropoe paccemme npOI!CXO,l(UJIO B . BOlI.OPOlJ.l!Olt MI!lll0HH, npe.I(CTaBJ!S!Blllen co6oi1 sanoJIHeHimn lKU,l(

KHU BOlI,OpOlI,OM CT8KJISIHl!W:tl COCYlI. ,l(UaMeTpoM I2 CM. Cpe.I(HJIJI :mepr1rn npoTOIIOD D neurpe BTOpon l!Hll!e..:. 

HM paDHSIJiaCI, 635 M:rn. Tpu CtJ8TllHKa C:t, , c:J. , Cs Bhl,J:(8JI.IIJIH nytroK BTOpHtJHO paccemrnux 

npoTOHOB • IIpoqmJII, noro nytJKa 6mr npaKTHtISCKU CHMMeTpUtJHhIM OTHOCltT8JII,l!O JIHHHH T8JI8CKOl1a 

C1 C3, c3 • Bo BTopotl MnrueHH ocymecTBJI.IIJio.cr, paccemme· npoTol!OB rrporoHaMlt ua yroJI 
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6?t_ = 4I!,2, 50 (90:!:.5° B c .n.u.). TiplI 3TOM :":JHeprJifl BTOpuq110 paccenHHb!X rrpOTO!IOB paBH!IJiaCI, 

'.3I5 M:rn, pa30poc :me prim - !. 40 M:rn. 

Hop11aJI1,11an cocTe.BJiflIOl!lafl BeKTOpa rroJinpu3anm1 ,n;naxc,n;bl pacceJIHHb!X rrpoToHOB orrpe,n;eJinJiaci, 

,I(BJMfl crrocooru,m. B rrepBOM H3 HHX (puc.Ia) rrpl! IIOl!Ol!IU cqeTqUKOB C'~, :C.,- , Q- ·, c,- JI3Mepn

Jiacl> acm.weTpll!! e3ll IIOCJie Tperi,ero paccenHJifl rrpOTOHOB Ha y~OJI 6!, = r2° n yrnepo,n;uon MII

meIIl'I - auaJIJI3aTope. Hcrron1,30Bamrn yr nepo,n;a n KaqecTBe aHaJIJI3aTopa uueeT orrpe,n;eneHuble rrpeuuy

l!leCTBa rrpu OoJI1,mnx yrnax BTopo_ro paccea11nn, Kor.11a odpa3onauue :,;'" -Me3ouon n Tpenen 1,rnmeuu 

Jll!OO He3HaqnTeJII,HO, JIJIOO He rrponcXO)llIT BOB Ce• TITO lite KacaeTCfl BKJia)la ;;rl- -Me30HOB lI _DTOpuq

Hb!X rrpOTOHOB OT peaKUHM l'I'~ ltf'7/r I-! pp➔pp77° B CKOpocn cqeTa rrpOTO!IOB, yrrpy

ro pacceflHHl,lX BO BTOpot! unmeJII-!, TO OH CYl!leCTBeHHO IIOHHlltaJICfl rrocpe,n;CTBOM perI-!CTpaUHH 0001-!X 
( 

yrrpyro paccea1111Ii1x rrporo110B corrpa:m:e11uwu TenecKOITaMH C.ie C..t c_, u. C,? C.9, yron pacTBOpa 

ue:,uy KoTopmm oTneqaJI KHHeMaTHKe yrrpyr1u pp-coy.11apem1n. CqeTqHKH rpyrrrraMH no TPH rro,n;Knroqa

Jinci, K CTaH.11apTHblM cxeuau TpexKpaTHLIX COBna,n:emrn (_ 'l:"'e::::. 2.ro-8ceK), mmyJil>Cbl c KOTOpl,lX n 

CBOIO oqepe,n;i, IIOCTyrraJII! Ha CXeMy CODIIa,n;em1t! • TIJiaCTHtteCKI!e cnHHTUJIJIHTOpbl cqeTqUKOB CI• ••• C9 
HMeJII-! COOTB0TCTBeHHO pa3MepiiI IIO ropH30HTaJII! u BepTuKaJIJI 6,5 x 6,5; 6x7; 6x7; 6x6; 6x6,5; 

6,5x7; 6,5x6,5; 7,5xI2 I! 8,5xIJ CM I! TOJ!l!IHHY 6 MM. 'POii .cJiyttan11ux COBTia)l0HHtl He rrpenumaJI 3% .. 

3rpqieKTa OT BO)lopo,n;a. 

BTopot! CIIOCOO (PI-IC .Io) orrpe.11e JieHirn HOpMaJJI,HOt! COCTaBJifl!Ollt0tl Beno pa IIOJI!!p,rnanHH rrpoTOllOB 

IIOCJie BToporo pacceIIHI!II COCTOIIJI B H3MepeHHH II0,1( yrJIOM 0,1 = 30°· aCI!MM0Tp:rrn 8.3n. l10CJie 

pp-pacce!!HI!II B Tpenen Ml!me1rn, H3rOTOBJI8HH011 I!3 IIOJII!3THJI0Ha. Pacce!IHHe rrpoTOHOB C 31!eprHetl 

3I5 M3B rrpOTOHa.MI! B Tpenen 1.mmeHH OT)l01IIIJIOC!, OT 11eyrrpyrHX rrponeccOB rrocpe)ICTBOM perHcTpauHH 

paccen1111oro rrp0To11a H rrpoToHa oT.11attH corrpmICeHHLJMH TenecKorrmm CV.ye'.,- C" t:1- 4. c., C..9 , ycTa-

HaBJIHBaeMiiIMH rrooqepe,n;110 crrpana I! cJieBa cmrueTpnq110 rro OTHomeumo It nyqKy, rrpome,n;meuy qepe3 

TeJieCKOII Qc l'..i e..,. fumyJil>Cbl COBIIa)l0HI!tl OT corrpmiteHHUX reJieCROIIOB OTOI!paJIHC!, IIO COBIIa;teHI!IO 

c I11myJI1,CaMH OT TeJiecKorra C.i; Cz C3 • IIpH HCIIOJII,30:samrn _Tex lite cnHHTHJIJmTopoB ipoH cnyqatlHiiIX 

)leBflTHKpaTIIUX COBrra.11eHI!l1 He rrpeBiiimaJI I% 3qxpeKTa OT BO)IOpo,n;a. 3TOT CIIOCOO orrpe)leJieHHfl cTerreIII! 

l101ISIPI!3anm1 )IBalI)ILl pacceHHHii!X rrpoTOHOB- m.ieeT CMUCJI I!CIIOJI!,30BaTii IIPI! BTOPOM pacceHHI!I! Ha MaJIJ10 

yrJiu, KOr,n;a CTaHOl3lITCH HeB03MOlltHUM Bii!,1(0JI0HHe yrrpyroro pp-pacce!IHI!II COIIp!!llt0HHUMH TeJieCKOITaMH. 

B TOM CJiyttae, KOr)la BTOpoe pacce!IHI!e 1!POHCXO)IHT Ila yroJI 90° B c.u.M., 3Haqemrn rrap;MeTpa 

.11errOJIIIPH3aUHH )laeTCII nupal!Ce!llt0M 
~ Z>(9o°) = e.a. 

r.ne ~J - aCHMMeTpnH, B03HI!KaIOlltaH B pacceHHHH Ha Tpenen J.mme1rn-auaJIH3aTope rryqKa rrpoToHoB 

C II01IHPH3annen 11 II C 3HeprHet1, :p9.DHOtl 3Hepnrn lIPOTOHOB B ).(Ballt)tli paccem!HOM rryqKe. TI01rn-

llteHHe 3Heprnn IIpOTOHOB B rrepnnq110-pacceHHHOM IIOJIHPH30BaHHOM rryqKe OT 640 )10 3I5 M3B IIPOII3BO

)tl!JIOCI, C IIOMO!lll>IO Ha.dopa lIOJII!3THJieHOBUX I! cnmrnonux rrorJIOTHTeJiei:f, ycraHOBJieHHblX Ha IIyTH IIPOTOHOB 
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.n:o H nocJ1e O'lll'.IIItaIOL'lero uarmrra +aic, tJTOClH yrJ10Boil pasClpoc B nytJKe saue.n:J1eHHHX npoT011on ClhlJI 

npl'.ll!ePHO TaKl'IM lite' KaK H B Bhl,ll;eJleHl!OM nytJKe npOTOHOB,. l'ICllhlTaBIIIHX BTOpoe paccesiime B no.n:opo.n:

Iion Ml'lrue!IH • KO!!TpOJl!,Hhle l'.13:MepenmI norcasaJIH, 'lJTO TOpMOllteHHe npOTOHOB He npHBO.D:HT K .n:enomrpH

saium nytJrca. 

lim,repemuI acm.meTpl'IH 83 (KaJll'!Clponrca anaJIH3aTopa) npono.n:J11mrc1, ·n Tex· xe reoMe_TpH'l!ecrcIIx 

YCJIOBHHX H C HCllOJII,30BaHHeM Ton xe . .n:e:reKTlfPYIOIIten annapaTyp1,1, KaK H H3MepeHHH G3n_. • CtJeT'lll'.1-

- Kl'! C~ I C.z. J f!3 If M1tmeH1>-aHaJIH3aTop ycTaHaBJIHBaJIItcI, TIO . JIUHHH ny'l!Ka 3aMe.D:Jl8HI!bIX llpOTOIIOB, 

ns KOToporo Clh!Jla y.n:aJ1eHa BTopaa no.n:opo.n:uaa Mnme111,. TipH KaJ1nClponrce yrJ1epo.n:noro anamrnaTopa aetm

MeTpnsr 11axo.n:1rnac1, nocpe.n:cTBOM per11cTpaUHH COBna.n:eH11n M8llt.D:Y TeJle CKOllOM C;ii: C z. 03 , Bh!.n;eJIHB

ll!eM :ttcnoJ11>syeMHn nytJorc npoToHoB, n TeJ1ecrconoM C.y e.,-e,e~, per:ttcTp:ttpoBaBmHM paccemnme npo

TOHH • CJ1e.n:ye:r no.n:tJepKHYTl>, 'lJTO Bee l'.13Mepemm C yrnepo.n:m,11.1 aHaJIH3aTOpOM npOl'.13BO.D:l'IJIHCI, Cles !pl'.IJII,-

Tpa Mellt.n:Y ctJeTttHKaMl'I n Tere crcone C,s, L".,- c~· c:,- , TaK ttTo 11aelJ110.n:aetme acmrueTpHl'I GJ>r. · H 

e3 ClhlJll'I nponopUl'IOHaJII,I!bI llOJIHpH3aUJUI na,11;a10IItero nyttKa llpOTOHOB JI.I. aHaJll'.13Hpy10men CllOCOClHOCTl'I 

yrJ1epo.n:a, oClyCJIOBJleHHOn llOJIHpH3aU:tten npOTOHOB KaK B .D:Hcp<ppaKUl'IOHHOM, TaK H B ueynpyroM pacceH

mm. Tipn KaJIHClpOBKe nomrnTHJleHOBOro anamrnaTOpa pp-pacceHHHe Bl,J.ll:eJIHJIOCI, conpHl!!:8Hl!l,IMJII T8Jl8CKO

naMl'I TaK llte, xarc H 11pn H3Mepel!Hl'.I acm,rueTpHH c3,z. 11o·cJ1e pp-pacceamrn B Tpe Tl>en Ml'.lme_nl'.I. 

TI pH oelpa.ClOTKe .n:aimux H3MepeH:ttn BHOCHJIHCI, nonpaBKH, Y'l!HTHBa10m1rn q>OH CJlytJan~ux COBna.n:eHHil, 

3<pql8KT OT nycToro cocy.n:a .ll:JIH lltH.D:KOro no.n:opo.n:a H. 3qiq>8KT OT CUJIIHTHJIJISITOpa C3, ClJIH3KO pac-

!IOJIOlltel!HOro re TpeTl>e!I yrJ1epo.n:11on MnmeHn. 

§ 4. PesyJ11>Tarn 

Ha ocHonamm ,n:anm,rx .n:eBSITl'I oT.n:eJ11>Hux cepun ns1.rnpeHnn ClHJIO uan,n:e110, tJTO acm.n.reTpl'IH nocJie 

pacceSIHHSI na yrJiepo.n:Hon unmeHH npoToHon, .n:nallt.n;u ucnuTanm11x ~o 3Toro pacceSIHl'le, pan11a 

ea,,_ = o , 200 .±. o, 032 . 

c ,n:pyron cTopOHhl, KaJlnelpoBottHHe J11suepemrn acm.1MeTpHH B paccemrnn Ha yrJiepo,n:Hon MnmeHn nep-_ 

Bl'ltIHO nomiplt30BaHHOrO nytJKa npoTOHOB' 3I!epnm KOTOPhlX CHHlmJiacI, .n:o 3I5· U3B' npunemi: K 3Hatte

HHIO 

G.3 = o,2r6 ± o,or2 
3.n:ecl> yrcasaHhl TOJII,KO CTaTHCTHtteCKHeCIIIHClKH; OHH npeoelJ1a.n:aJIH·Ha.n: CHCT8l.!aTJl.ltteCKHMH Oll!HClKaMH, 

oelyCJIOBBeHI!ID.!H neonpe,n:eJleI!HOCTI,IO B ouenxe pa3JIH1IHHX reoMeTpH'l!eCKHX tpaKTOpOB. B no.n:aBJIHJOIIten 

-qacr11 1rnuepenun G.3,z. u. £. n. ClHJIH noJiytJeHH pe3yJiuaTu, conna;:ca10!lll'le B npe.n:eJiax omuelorc c cooT-

BeTCTBYIO!llHMH cpe.n:HHMH B8JIH'llll'.HaMH. 

lis 110J1y11ennux sHa 11euHn aom.weTpl1H CJ11 H c 11- cJie.n:yeT, tJTo 
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Tartan :ite pesyJII>TaT, no c uem,men TotrnocTbID, c5mr rroJiytreH u rrpu BLmonnenmr 3KcrrepirneHTa BTopm,r 

crroco c5ou, :m.iemrn, - rryTeu 1rn1repemrn acm.meTpun t!;IZ. v1 G.3 B pp-paccesrnmr B rronttnuJieHonoil 

Mlf1116HU • 

Hall,ll;ennoe 3HatJemre Z) (90°) saueTno llpeni.ImaeT sIIatremrn, rronytJemme rrptt :rneprmrx JIO (3) 

:If -4I5 U:rn (4), If c5JIH3KO K Bepxnell rpaHm~e HHT_epBaJia OT - I )J;O +I, BHYTPH KOToporo ,ll;OJil'tHa c5b!TI, 

3aKJIJOtJeHa B6JIIftJHHa Z) (90°). 3TOT qJa.KT yKasirnaeT Ha Manoe H3J.teHemrn B6JIIftJifHbl HOpUaJII,HOll KOll

!IOH6HTbl BeKTopa rromrpHsanHH rrpa · pp-paccesrmrn na yron 90°. B 3TOM cnytrae ai.mnaTY.D:hl t;. • a K 

uaTplf!lhl paccemnrn paBnu Hymo, n nueeT Mee To cooTHomeHae: 

Z, ,2_/e/4 - -J:-111/.t.. 
(!lOo/ = / IB/z.+,,t/c/.Z.+-J:-/11/IL 

'To, tJTO 3Ha tJemrn 2) (90°) c5JIU3KO K + I, osHatJaeT, tJTO HS Bcex cnaraeuux 1.1a.Tpm~u pp-paccemrnsr 

TOJII,KO tIJiell C (if;"+if }· ff urpaeT OCHOBHYIO POJII, B paccesrmrn Ha yroJI 90°. Cy,ll;SI !IO cpe,ll;HeMy 

sHatJeHaIO I) (90°) _mrna.D: B paccesrmre Ha yroJI 90° trnena O{dj+df)•ir' coc;aBJISieT He Menee 

90%, BKJia.D: TeHsopnoro trneHa llf:"(11",""?~/(ti{Jr'➔)-l'a;~)?)(~i<{l uoxeT ,nocnrran "'4%, 

tJTO :ite KacaeTCSI pacceRHUR B CUHrJieTHOM COCTORHUH, TO ero BKJia,ll; MOl!CeT COCTaBJIRTI, He c50JII,Dle 

~ 7%. B c5op!IOBCKOM rrpuc5JIUl!C6HHH tJJieH C (tr/+tifl }•ff COOTB6TCTByeT !IpOCTOll cmm-opc5UTaJII,-

HOfi C_BR3U (5). 

ABTOpb! rrpusHaTeJII,HU P.M.PUH,!tUHy sa ytraCTUe B oc5cyx.neHHH pesyJII,TaTOB. 
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Cxeua pac110Jioxemrn paccerrnaDllletl JI ,11eTeKTJIPYD1lletl armapaTyp1,I B !lJIOCKOcTn 

pacceJIHJISI • M - !.!OHJITOp , ((E. - BTopaJI l{IIll!8HI,-COCY.II C ~)IKIIM B0,110po,110M; 

( 3 - TpeT~JI Mllll!Si_II>: Ia - C!JIOK H3 rpacpJITa pa3MepoM 5xl3x6 CM; IC! - C!JIOK H3 

!lOJIIISTHJieHa Tex JJte pa3uepoB •. Cr.•. Cg - CqJI!!TIIJIJISiqJIOflHl,!8 ctteTtIIIKH • 


