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1. B B e A e 11 H e 

Brrepable KacKaAIIblii rnrrepoH 6bm o6Hapy)KeH MagqecTepcKoii rpyrrrroii rrpu 

B 111 ·rr 121 
o6nyqeJIHH KaMepbl HnbCOHa KOCMH'IeCKHMH ny'IBMH • 03)Ke 6binO YCT8HOB-

neHO, 'ITO E- -rnrrepoH pacrra~:taeTcSI Ha A
0 

· -rnrrepoH n 11- -MeaoH no cxe-

Me: .. _ 
::::: .. 0 • -

A + 11 • 

0AHaKo cncTeMaTn~ecKoe nccneAoaanne caoii:CTB E -rnrrepona cTano. aoaMo)KHbiM 

TOnbKO tlocne Toro, KaK 6binll C03Jl8Hbl yCKOpnTenn 3apSI)KeHHbiX 'IBCTHU Bb!COKHX 

aneprnii, rroaaonnawue rrony'laTb K8CK8AHble rnrrepOHbl B na6opaTOpHbiX ·ycnOBHSIX. 

Han6onee rroApo6Ho 3 -rnrrepoH n ero caoliCTBa nay'IBHbi B K'" P -aaa-
/3/ 

-MeaolloB • MeHee IIOil-
/4/ . 

HMOAeliCTBHSIX rrpn paanH'IHbiX 3HB'IeJIHSIX HMrrynhC8 K 

po6HO E"" -rnrrepoll nccneAoBaH a 11N -aaanMoAelicTBHSIX. B pa6oTe rrpu 
' . 

o6ny'leHHH rrpoiiaHOBOli liY3blpbKOBOli KaMepbl 11 -Me30H8MH C HMIIynhCOM 

5,5 raa/c 6binO aaperJ!CTpnpoaano ABa· cnyqag pO)KJ:lSHHSI a- . -rnrrepona. HecKOnh-

... - /5/ 6 · KO II03)Ke, T8K)Ke C IIOMOiltbiO li!;!OIIBHOBOn rryablpbKOBOll KaMepbl 1 bUIO Hali!leHO 

11 cnyqaeB, HAeHTH!jJHUHpOB8HHbiX K8K a-· -rnrrepOH. 8TH C06b!THSI' o6pa30Bb!BannCb 

B CTOnKIIOBeHHSIX OTpHUaTenhHblX IIHOHOB C BOAOpOAOM, IIpH'I~M 10 cnyqaeB 

3- - rHrrepolla Ha6niOAannch rrpH nMrrynhce rrno11oB 8,0 raa/c ll OAHH crryTJ:aii- rrpH 
. /6/ . 

uMrrynbce rriioHOB 6,8 raa/c.fpyrrrra UEPHa , uccneAySI o6paaoaa11He cTpaHIIbiX 

'18CTHU B 71 p -aaanMoAelicTBHSIX rrpn nl\.frrynhce ,10 raa/c, aa6niOAana 12 cnyqaea 
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pmimeann KaCKaJ:tHoro rnnepoaa. 11Me·eTCR n eme aecKonbKO pa6oT npli cpenaiiX 

171 --:aaeprnnx , n KOTOpbiX aa6monan1Icb onna-nna.:;!. -riinepoaa. TaKIIM o6paaoM, 

n naCTonmee npeMR xoTR II IIMeeTcR aecKonhKO pa6oT. o :S- -rnnepoaax, rene-

pnpyeMbiX. B ITN -roanMoneliCTBIIRX, qucno o6aapyJKeHHhlX KacKa!IHhiX rnnepoaon 

ocTaeTcR eme aenennKo. 

B naaaoli cTaTbe coo6maroTcsr peaynhTaTbi nccnenonaann poJKneHIIR .:::. -riine-

poaon n ITN -roaiiMonelicTBIISIX npn IIMnynbce nepBII'IHbiX ITIIOHOB (4,0±.0,06)r:an/c. 

2. M e T 0 n H K a a K C IT e p H M e H T a 

3KcnepnMeHT BbiiTOJIHeH C ITOMOWbiO 24-miTpOBOJi nponaHOBOJi ITY3bipbKOBOH 
/~ . 

KaMepbi nB3 , ycTaHonneHHOH B ITOCTOSIHHOM MarHHTHOM none 14,3 Ka. KaMepa 

o6nyqanacb IT- -Me30HaMR C IIMITyJihCOM ( 4,0:!:.0,06) ran/ C. f1piiMeCb I'- -Me30-

HOB H aneKTpOHOB B nyqKe COCTaBJIRJia (7±.3)% II (2,4:!:.0,3)% COOTBeTCTBeHHO. 

B naBHOH pa6oTe 6bin0 HCITOJib30BaHO OKOJIO 226 TbiC. <jJoTorpa<jJIIH, KOTOpbie 

6bmn npocMoTpenbi nnalK!Ibi, a aeKoTopan qaCTb <jJoTorpa<jJIIll -· TpiilK!Ihi. Cpenasrsr 

a<jJ<jJeKTIIBHOCTb nnyKpaTaoro npocMoTpa panaiDiach ., 80%. 0T61Ipanncb cnyqan 
- . /8/ 

aeynpyrnx roaiiMoneucTnnli IT -Meaoaon B nponaae , B aneane KoTOpbiX aa 

KaKOM-nn6o oTpnnaienhBOM cnene nMen MecTo nanoM1 conponomnanmiilicsr BhmeToM 

A 0 -rnnepoaa. Tipn aToM cnen nocne IIanoMa nonJKeB ·6hln IIMeTb Kpnnnaay, cooT-

neTcTnyromyro OTpHUaTenbHOMY 3RaKy • nnn :inniOCTpaUIIII Ha puc. 2 npnneneH. O!IIIH 

ua cnyqaen poJKJieann :=:- -riinepoaa. 

11aMepeanH•oTo6paHHbiX cnyqaen npo1I3BOAIIJIIICh aa nonyanToMaTax rpynnbi 

/10/ naMopeann nBS n aa MnKpocKonax YHM-21 HA<P PA. Pac'll':lT reoMeTpnqecKnx 

_xapaKTepncTHK TpeKOB, a TaKJKe KnaeMaTn'leCKHH aaanna nayqaeMbiX co6biTHH npo-
• Ill/ 

nanonnncn no cneunanhHbiM nporpaMMaM na aneKTpoaao-c'll':lTHbiX MamiiHax 

nBTA OIHIH II HA<P PA. 
• 0 2 

nnli nneHTll<jJIIKallllH A -qaCTllll HCHOJib30Bancli KpnTepnll X • KpoMe Toro, 
0 /12/ 

npnnneKannch naHHbie II3Mepeanll IIOnnaaunn nonoJKnTenbaoro cnena y V qacTnn 

II nnayanbHaH KapTIIBa pacnanon. 

f1pn nnenTII!jJHKarriin :=;- ..:rniienpoaon IICITOnbaonannch cnenyromiie KpnTepiiii: 

a) pacnan v 0 · -'laCTI!Uhl nomKeH ynonneTnopHTh KnaeMaTnKe pacnana 

Ao -rnnepoaa na ppoTon 11 rr -Meaoa, 
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6) nepmnna li3JIOMI 

. n) nonJKeB co6nron1 

nana A0 
-r11nepona oT 

. 0. 
nocne nanoMa 11 A 

.r) a<jJ¢eKTllB!lall Ml 

OTI3eTCTBOB8Tb )Macce ::i 

B peaynhTaTe II3MI 

aanneno _5 cnyqaen, yno 

S -· · -rnnepoa:oB. 

3. C e q e H n 

CpenHHli npo6er .rr 

pona 6bm onpenenea n· 

MeCb npyrl!X 'l8CTIIU B 

paBKll: 

a) Hll a<jJI\JeKTIIBIIO 

5) nnH yqeTa no'I 

nee W KalK)loro aape1 

l!CITOJib30B8JIOCb llpl!6JIF. 

cnyqan pacnana E 
6bma paccql!Taaa c np: 

. 0 
qncna A -qaCTl!Il, I' 

oKaaancR panea 1,76. ~ 

n) nonpanKa aa 

na coo;rao111eH1IH: 

C •yql':lTOM nonpa 

o6pa30BilHIJeM 3--rl 



eme·aecKonhKO pa6oT np~ cpenanx 

-rnnepoaa. TaKHM o6paaoM, 

pa6oT o :S -rnnepoaax, reae-

KaCKaAHblX rnnepoHOB 

nccnenoBaann po*neann ~ -rune-

nMnyUbCe nepBH'lllbiX IIHOHOB (4,0:!:_0,06)fsB/C. 

K c n e p n M e a T a 

24-nnTpOBOH npOll8HOBOH llY3blpbKOBOH 

MarnnTHOM none ·14,3 Ks. KaMepa 

(4,0:!:_0,06) fsa/c. TipnMeCb /L- -Me30-

( 7±_3)% H ( 2,4:!:_0,3)% COOTBeTCTBeHUO. 

226 TbiC. !jloTorpa!jlnfi, KOTOpbiC 

'laCTb ¢oTorpa¢nfi - TPH*Abi. Cpennnn 

~ 90%. 0T6npannch cnyqan 
/9/ 

B B nporraae , B aaeane KOTOpbiX aa 

MecTo nanoM, conponomnanmniicn BbmeToM 

H3UOMa JlOnmen '6bln HMCTb KpHBII3Hy, COOT

R"nniOCTpannn Ha puc. 2 npnBenen · onnn 

aa nonyaBTOMaTax rpynnhi 

HA<I> PA. Pac'lE:!T reoMeTpn'leCKIIX 

ananiis II3y'laeMbiX co6hiTIIii npo-

SllCKTpOHIIO-C'l{!TIIb!X Mallliiii8X 

2 
KpnTepnii X • KpoMe 'I'oro, 

0 112/ 
nono*nTenhnoro cneaa y V qacTnn · 

B ncnonbaoBanncb cneayromne KpiiTepnn: 

KnneMaTnKe pacnana 
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6) Beplllnna nanoMa non~a ne*aTb B nnocKocTn pacnaaa A 

B) non*ea co6nronaTbCll 6ananc nonepe'lHblX nMnynbcoai'y nponyKTOB pac~ 
A0 -rnnepoaa oTnocnTenhiiO nanpBneann ero noneTa, a THK*e y•cnena 

nocne nanoMa II A 0 -riinepoaa oTnocnTenbiiO aanpanne!Ilin noneTa :=: -rnnepoaa, 
0 -

r) s!jl<jleKTHBHHll Macca CHCTeMbl A -riinepona .n 1t -Me30HH Jl01l*Ha CO-

OTBeTCTBOBHTb MHCCe :=: -rnnepoaa, T.e. M = 1320 MsB. 

B peaynbTaTe naMepennii B Bb16pannoM s<P¢eKTHl3HOM o6'beMe KaMepbi 6bmo 

aalineao .5 C1ly'laeB, YAOB1!eTBOpll!OillHX BCeM KpHTepHHM OTOOpa II nneHTII<jJHKHniiH 

;:-· -rnnepoHOB. 

3. C e 'l e a II e p o lK n e a n n 3 - r II n e p o H a 

Cpennnii npooer ·" -Me30IIOB AO B38HMOACfrCTBil51 C pom)le!Il!CM :=: -rmm-

pona ohm orrpeAenen B· s¢!jleKTHBIIOM oo'beMe KaMepbr. Tipn sToM ·y'lUTbiBanaCb npn

Mecb npyrnx 'lHCTlln B IIY'lKC ( /L-: f - II AP·) • .llanee BBOAH1IIICb cneAyromne. non-

p8BKH: 

a) aa s!jlcpeKTIIBIIOCTb llpOCMOTpa; 

o) Allli yq{!Ta llOTCpb, CBll38HIIblX ·c IWIIC'liibiMH paaMepaMH KaMepbl Bb!'l!ICm!11Cll 

nee W/ Ka>K.lloro 3aperncTpnponaanoro cny'la!I po*nenn!I :3 -rnnepoaa. TipH 3TOM 

HCll01lb30B8nOCl> llpH011HlKCIIHOe COOTIIOlllCHlle W = W - W o 1, rne W _ -nee 
-- o::l A E 

cny'laSI pacnana :::. -rnnepona, W 0 -nee A -'laCTIIULr. Berm'lllHa W 0 
A •. . . A 

obJna paCC'lllT8H8 C npllnne'!eJilieM. llHIIIIbiX, ll01ly'!eiiHb!X Ha MaTepllane 601lblliOrO 
0 - --

'lHC118 A -'laCTll!l, poJKACHIIhiX n 11 p - aaaliMo.neiicTnlHJX. Cpenanir nee W 

oKaaancn panel! 1,76:!:.. 0,171 

B) nonpanKa aa aef!Tpanbnyro Mo.ny pacna.na A 0 
-rurrepoaa ohma rronyqena 

na coo;rno111ennR: 

A 0 
.. n + 11 ° = 1/3 • 

A 0 
_ nee Kananhr 

C 'yqeToM nonpanoK cpenauii npooer rr- -Me301JOn AO naaUMO]leiicTniiH C 

o6paaonaaueM 3--rnrrepona oKaaanc!I panen 
+ 2,4 6 

L = (5,0 -z,2 ) • 10 CM. 

5 



_.; 

f-

Ecnn cqnTaTb, qTo ceqeane pomneann rnneponoB aa nnpax nponopunoaanhn6 

V3 --A , TO ceqeune pomneunn ~ -rnneponoB aa onnu nyxnon 6yneT paauo 

a .. ( 1,5 
+0,7 
-0,6 

l MKO. 

Ha pnc. 2 sTo ceqeune npnaeneao BMecTe c ceqeunnMn, nonyqeURbiMH npn 

nMnynhcax rr- -Me30HOB 3 , 5,5 , 6,8 , 8,0 n 10 rsa/c B pa6oTax pa3HhiX rpynn. 

113 pncyuxa BHAHO, qTO c pocToM sueprnn rr- -Me3oHoB ua6monaeTcn 3UaqnTenh

Hbili poeT ceqennn renepaunn :=:--rnneponoB n qTO OT nopora o6pa3oaaann 

:::--rnnepOHOB ORO H3MenneTcn,. no-BHAHMOMy1 MOHOTOHHO. 

B 3axmoqenne aBTOpbi Bbipall<aroT rny6oxyro 6naronapaocTh axaneMnR:y 

X.Xyny6ero 3a nocTO!IHHbili nnTepec K pa6oTe, 8.Ey6eneay, T.Eemnny, 8.Eann 

11 M.Caxnnn 3a none3nble o6cy>Knennn, A.11.Ponnouoay 3a cocTaanenne nporpaM

Mbi, rpynnaM MaTeMaTIIKOB, TexnnKOB 11 _na6opaHTOB H3 0115111 11 11A41 3a no

MOWh B pacql:iTaX, npn H3Mep_ennnx n npn npocMoTpe. 
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