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J13M9p9Hil9 OTHOCHTel!b H biX B epOSITHOC Teli l!9liTOHII biX 11 H9l!eliTOHHbiX p8Cli81lOB 

K -Me30HOB npen cTaanSi e T o c o6r,dl: HHTe pec c T O"!KH apeHHSI npoaepKI! n paanna oT-

5opa I'll = 1/2 no H30TOflli'J:ecKoMy cn11ny . B naH!IOM c nyqae nm1 uenenTOHHbiX 

pacna)lOB B lipHHUHlie B03MOlKHO H3Mepemre OTHOCUTel!bflbiX IIHT9HCIIBHOCTeti nepexo-

)lOB C H3M9Jl91lii9M H30TOlli'I'19CKOrO CliHH8 Ha I'll = 3/2 If I'll = 5/2, 3H8HH9 KO-

TOphiX ueo5XOAHMO )ll!SI yCT8HOBl!9HliSI M9X8HH3Mii HapyweRHl'l npaBHl!8 OT60p8 

I'll = 1/2; onpeAeneHHl'l Toro, o6ycnoaneHo nll 3To llapywe!IHe BHpTyanhHbiMH «Po

TOHBMH , Hl!H lK9 OHO 38l!OlK9HO B npl!pOA9 Cl!86h!X B38HMOA9fiCTBHfi, 8 H8CTol'!met{ 

pa6oTe li3MepeHHe OTHOCHT9l!hHbiX BepOSITHOCTeti p8Cll8)l0B K~ -MeaoHoB 

0 + +e+ K2 
_, ,- ->V 

+ 
+ fl+ .. ,- + v 

_.,+ 0 
+ , +" 

.. 770 
0 

+ITO + 7T 

Bb!liOl!fieHO H8 OCHOBe o5pa60TKH 9400 v0 
-co6biTHfi OT pac na)la 

0 
K 2 - M930HOB. 

aaperHcTpHpoBaHHbiX MarHI!THbiMif KaMepaMH BnnhCOHa B ny"!Kax HefiTpanhHhiX qa c -

Tl!ll CI!HXpoljJa30TpOH8 06'beAI!H9HHOrO I!HCTHTyTa SIIlepHhiX I!CCl!eAOB8HHfi. nocTBHOB

/1 2/ 
KB Ollh!TOB nonpo6HO OITI!C8H8 pauee 

1 
• 

1. 0THOCHTenhHal'l aepol'!THOCTh K~a -pa cnana 

BnepBbie OTHOCHTenbHa!l aepol'ITHOCTb K~8 -pacnana 6 bil!ll onpenenena B Ol1Hl1 

B 1960 r . C liOMOmhiO MarHHTHOli K8Mepbl Bl!l!bCOH8 llH8MeTpOM </> = 400 MM/ 1/ 



B aTo ll pa6oTe 
0 

K03 -pacnaAbl HAeHTHcpHUHpOBanHCh HB OCHOBe H3MepeHHH UOTe-

pH HMnynbC8 pacnaAHbiMH qaCTHUaMH npH npoxomneHHH qepe3 CBHHUOBYID nnaCTHH-
2 

KY Tonmnnol! 5,8 r/cM , noMemeHnyro B pHAe aKcnoanunl! B cepennne pa6oqero 

o6'beMa KaMepbi. B nanbnel!rneM npn paaanTnn nccnenoaannll caollcTB K
0 

-Meao -
2 

HOB B OMHM c noMOlllbiD MeTpoBol! MarHHTHv!l KaMepbi Bnnbcona nponaBonnnocb 
xi 

y Toqne nne BenHqHHbl STOll: BepOHTHOCTH C npHMeHeHH8M TOll me C8MOI! MeTOAH -

0 /1/ ( 
KH OT6o pa K oS -pacnaAOB, KaK H B pa6oTe • B cnyqae MeTpOBOII KaMepbl AnSI 

KOTOpol! cpeAHSISI OlliH6Ka H3MepeHHSI noTepn HMnynhCa pacnaAHbiMH qaCTHUaMH 

paBHa 17%)· npH OT60pe aneKTpOHOB B KaqecTBe MHHHManbHOII noTepH HMnynbca 

ncnonb30BanOCb 3HaqeHHe /'i: = 50%, T,e, K sneKTpOHaM OTHOCHnHCb Te 

XOASIIUHe qepe3 rrnaCTHHKy qaCTHUbi 1 KOTOpb!8 HMenn UOT8pH f!.i?_ > 50%. DpH 
p 

npo-

3TOM 

H3 qncna qacTHU, nMeromH·x rroTepn HMnynhCOB 6onee 50%, rr - H /l -M830Hbl 

HCKnroqanHCh nyTeM CpaBH8HHSI H3MepeHHhiX II BbJqllcneHHbiX HOHH3aUHOHHbiX no-

Tepb, 00CKOnhKy rr - H p. -M830Hbl 1 KOTOpbie nplf yKa3aHHOM MHHI!ManbHOM 

3HaqeHIIH nOT8pH HMnynhCa MOryT HMHTHpoBaTh aneKTpOHhl 1 HM8IDT HMnynbC H8 

6onee 100 MaBie, AononHHTenhH biM KpHTepHeM AnSI nx HAeHTHQmKaUHH cny>KIIno 

TaKme HaMepenne nnoTHOCTH noqepneHHSI cnena rrpoxo)lHlllell qacTIIUhi no 11 nocne 

nnacTIIHKH. llnSI Toro, qTo6bi o6ecneq11Tb nyqrnne ycnoBHH nnn perllcTpannn npo

xomnennl! pacnaAHbiX qaCTHU qepea nnaCTIIHKy H Ha)le~HOCTb H3M8p8HHSI UOT8pll 

HMhy!IhCa 
1 

OT6HpanHCb TO!IbKO Y
0 

-C06b!TIIS1 1 y KOTOpbiX! 

a) Jl.'IHHa cnena npoxonnmel! qacTI!Uhi no nnacTHHKH ne Me nee 10 CM, a nocne 

nnacTHHKH ~ ne Menee 5 eM; 

6 ) BenHqHHa CTpen bi 0 nporn6a npoeKUHH cnena Ha niiOCKOCTb CHHMKa l >0,06MMj 

B ) BeplliHHa Y 0 -co6biTHH pacnonomena B xopowo ocBemaeMoll qacTH pa-

6oqero 06'beMa KaMepbl ( Bb!COTOI! }5 CM), 

'ITo6bi onpenenHTh nomwe qncno 
0 

K. 8 -pacnanoB cpenH yO -C06b!THl!, Y 

KOTOpb!X OAHa HIIH o6e qacTHilbl npOXOASIT qepea CBHHUOByiD. nnaCTHHKy, B qncno 

npoxo~nennl! aneKTponoB c noTepei! HMnynbca ~ >50% BBOAHnacb nonpaBK·a na 
p 

npoxomneHHH aneKTponoB c noTepeil HMnynhca f!.l?.. <J 50%, a TaK~e nonpaBKa na 
p -

npoxomneHHSI c nHBHSIMH, B KOTOpbiX .aneprnn aneKTpOHOB ne npeBbirnaeT 8 MaB. 

B Benenne BTo pol! nonpaBKH JlHKTOBanoCb TeM o6CTOSITenbCTBOM, qTo no ycnoBHHM 

OCBeiUe HHH H ~OHOBOI! 3arpy3KH OKOIIO CBHHUOBOII nnaCTHHKH HanemHO perHCTpHpO 

BaiiHCb TOIIhKO nHBHeBbie aneKTpOHbi c aneprnel! 6onee 8 MaB, 

x/ 
O np enene nnn BepoHTHOCTH, cnenaHHbie no qacTH MaTepnana c MeTpoBotl: 

Y.aMepbi, ony6nHKOBaHbl B pa6oTaxf3,4/. 
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fipH aaeneaHH nepa o fi n onpaBKH Hcnonbaoaanacb ¢opMyna nnH paa6poca no

/5/ 
TElpb aaeprHH anelCTpoaaMH aa uanyqeaHe, nonyqeaa a H B pa6oTe 3firca. fipH 

aTOM I!flH 6I!HHHUbl pauHBUHOHHOfi llllHHbl B CBHHUe npHHHMallOCb 3HB'I6HH6 

2 /6/ 
X O a 6,4 r/ CM 1 Bbi''IHCll6HH06 llOB lK6HKO H fioMaHCKHM C Y'I6TOM ll0Cll9I!HHX 

I!BHHbiX no C6'16HHHM TOpM03HOPO H3lly '!eJUIH 3ll6KTpOHOB H o6pa30BaHHH nap npo

TOHaMH, 3ToMy 3HB'I6HHIO J>BI!HBUHOIIHOfi 6I!HHHUbl I!nHHhl !IpHllHCbiBBllBCb OlliH6Ka 

6%. B peaynbTaTe 6Lmo uafineao, 'ITO nonH npoxoJKneaufi sneKTpoaoa c noTepel!: 

HMriyllbCa ~ >50%, ycpeuHeHHaH ITO I!llHHBM nyTefi 3THX 'IBCTHil B CBHHilOBOit nnac
p 

THHKe, paaaa (74 ±. 4)%. 
171 

BTopaH nonpaBKa BBonunacb no naHHhiM aKcnepHMeHTanbHolt pa6oTbl , B 

KOTOpol! 6blll0 yCTBHOBlleHo, 'ITO I!llH 3ll6KTpOHOB C HB'IBllbHOfi 9HeprHelt EO =300M aa, 

llpH TOllmMHe nnaCTHHKH B OI!HY X11 -euHHHUy, I!OllH IIHBHefi C 9HeprHelt 9ll6KTpOHOB 

E <;;. 8 Msa cocTa BnHeT 4%. ITocKOllbKY c penaHH aaeprHH rrpoxonHmux aneKTpo-

HOB B HB1116M OnbiT6 MallO OTllH'IB6TCH OT BellH'IHHbl E c 300 M sa, Tonmuaa 

nnacTMHKH 6nHaKa K onaol! X11-errHHHUe, HCnOnb3ySI uaHHbie yKa3BHHOit pa60Tbl 1 

Mbl He cnenanH CKOllbKO-HH6yub 3aMeTHOl! OaiH6KH, 

B HTore l!aMepeaHH Y
0 

-co6biTHfi H aaeneHHH nonpaBOK 6bmo aal!neao: 

a) nonaoe '!Herro Y
0 

-co6biTHl! c rrp oxolKJleHHeM onaolt HnH o6eux pacnan-

HbiX 'IBCTHU 'lepe3 nnaCTIIHKY N • 1095; 

6) KOllH'IeCTBO llpOXOI!HmHX 9ll6KTpOHOB C y'leTOM nonpaBOK HB noTepH HM
f1p 

nynbca P ::; 50% H aa llHBHH c aaepruel! 'IBCTH!l E <;;. 8 Maa n "' 191,4. 

IToncTBHOBKa aTHX nallHhlX B tjlopMyny 

W -n __ <_P~•-I_+ __ P~"-I __ >I_<_p~~~2--+~·p-"~2--l __ + __ w_a~"~[-(_P_"_a __ +_P __ "_a_>_-__ < _P~~---+_P_"_2 __ >_l 

uaeT I!llSI OTHOCHT6l!bHOfi BepOS!THOCTH 

W( I(~ .. "± + e + + v ) 
- (51 ± 6)". 

W ( K
0
2 - aapHJKeHHbie nponyKTbl) 

B <jlopMyne npHHSIThi cnenyromue o6oaaa'leRHH: 

p H p 
el f7 1 

pac'!eTHble BepoSITHOCTH npOXOlKI!6HHSI 9ll6KTpOHOB H "-Me-

30HOB OT K~3 -pacnana qepea nnacTHHKy, paBHbie 14,90% H 

19,12% COOTB6TCTB6HHO; 

5 



p ll 
~ 

P l72 - paeqeTHbl9 BepOl!THOeTH IIpOXO)I{U9HHl! p. H 1T -M930HOB OT 

K~a -paerrana, p8BHbl9 22,57% ll 24,35% eOOTBeTeTB9HHOj 

P - paeqeTH8l! BepOl!THOeTb IIpOXO)I{U9HHl! 1T -M930HOB OT K O _. rr+ +rr-+rr0-
~ ~ 

paerrana, paBHSl! 32,90%; 

W - OTHOeHT91IbH8l! BepOl!THOeTb paerrana K O _. 1T + + TT- + rr O 
8, 2 

Pae<JeTHbie Bepol!THOeTu rrpoxo)i{neauH paerrauHhiX qaeTHU qepe3 rrnaeTHHKy 

x/ 
nonyqeHbl H8 OeHOBe 3000 HeiibiT8HHft B K8)1{U0M enyqae 

npuBeueHH8l! OWH6Ka onpeneneHHl! BepOl!T HOeTH, KpOMe eTSTHeTH'IeeKHX OT-

KIIOHeHHft1, BKIIIO'I89T T8K)I{e HeTO'IHOeTH, CBS!38HHhie e BBeueHHeM II01Ip8BOK 0 H Heon-

penerreHHOeTh, e KOTopoft H3Mepeaa Bepol!THoeTb 3apl!)l{eHaoro K~8 -paena na, 

p8BH8S!.1IIO H8WHM U8HHbiM 1 W = (16,7 :t_ 1,8)%• BerrH'IHH8 OTHOeHT9IIbHOJ! Be-

pOl!THOeTH K:8 -paenana, nonyqeaaaH aaar.orH'IHhiM nyTeM no naHHbiM e KaMepbi 

Burrbeoaa nnaMeTpoM cp ~ 400 MM, eoeT8BIIS!eT W 0 = 0,46 :t_ 0,11. CpenHe
K.a 

B3BeUieHHOe 3H8'1eHHe BepOl!THOeTH paBHO: w Ko 
.a 

(49,8 + 5,2)%. 

2, 0THOeHTerrbH8l! BepOl!THOeTb paenana 

K o .. rr + +rr- + ,o 
2 

llrrll orrpeneneaHH Bepol!THOeTH paenana K~ _.,+ +rr 0 
+1T HeiiOIIb30B8II-

/8/ 
ell eTSTHeTH'IeeKHl! MeTOU p83UerreHHl! BeTBeft paenana ( IIp9UIIO)I{eHHb!l! B pa6oTe ) 1 

ae Tpe6yiOWHl\ HUeHTH<jJHK8UHH pae!ISAHbiX qaeTHU. 3TOT MeTOU OeHOB8H H8 eorrra-

eoBaHHH paeqeTHhiX paerrpenerreanl! Y
0 

-eo6biTHl! no rrapaMeTpy 

(rue 

F.' ' a 

2 2 2 
Mk - m,o + M, 

2yM'J- pl'J 
t N 

M t - S<jl<jJeKTHBH8S! Maeea 38pl!)I{9HHbiX npouyKTOB 

npeAIIOIIO)I{eHHH, 'ITO Bee paenaUHbie 'ISeTHUbl S!BIIl!IOTel! 

nepneHAHKyrrl!pH8l! eoeT8BIIl!IOW8S! HM!Iyrrbea Hel!Tp8IIbHOll 

paenana, Bbl'IHerreHH8l! B 

l 
rr -Me30H8MH i p N 

paenanHol! qaeTHUbi) e 

eOOTB9TeTBYIOWHM 3KenepHMeHT8!IbHbiM paenpenerreaHeM nyTeM H8XO)I{U9HHl! MHHH-

x/ Bee Bhi'IHerreaul! TeopeTH'IeeKux xapaKTepueTHK paenaaoB rrpoH3BOUHrrHeb 

no MeTOAy MoaTe-Kaprro e y'leTOM yerrOBHH OT6opa Y
0 

-co6b!THA H 3HepreTH-

qeeKoro eneKTpa K~ -Me3oHoB, 

6 



roc~ 

:i · napaMeTp E' 
D npencTasn~eT co6oA aaeprH~ pacnas we-

0 
K

2 
-M930Ha S CHCTeMe , B KOTOpOtl npOil011bHaSI COCTaBnSJioiUa~ HMnynb c a 

aapSJJKeHHbiX pacnanHhiX qacTHU pasna ayn~. 

B naHHOM cnyqae nnSJ ananHaa Hcnonbaosn.1:r·:::b TOI1bKO Y
0 -COObiTH~ , Bep-

UJHHbl KOTOpb!X pacnonOJK9Hbl B XOpOUIO OCBernaeMOM OO'heMe KaMepbl ( Bb!COTOl!: 12CM) 

H y KOTOpb!X nnHHbl npo eKUHtl cnenOS Ha nnoCKOCTb CHHMKa > 10 CM 1 a rnyoHH-

Hbl6 yrnhi cneJlos a :5: 60°; PacqeTHbie a<jl<jleKTHBHOCTH TaKoro oT6opa nm1 K ~ 3 -

K
0 

- II K
0 

O- pacna)lOS COOTI39TCTB9HHO paSHhi: 0,249; 0,330 H 0,464 , 06-!'8 1T +1T-tr 

rnee KOnH'I9CTSO OTOopaHHbiX COOblTJiit COCT8SI1SI6T 1402, Yfx pacnpeaeneHI!e no na -

npencTasneao na p11c, 1.nyaKTHpaoA nHHHeA Ha aToM pHcyHKe no-

Kaaano pacqeTnoe pacnpeaeneHHe nnSJ cnyqaSJ, Korna oTnocHTenbHa~ s epoSJTHOCTb 

pacnana w ( K~ ... ,+ +rr- + 17 o ) pasHa 18,2%. 

PacqeTHoe pacnpeaeneHHe npeacTasnSJeT coootl cyMMy pacrrpeneneaaii nn~ 

K~8 - K~8 - H K~+ 
11
-,o pacnanOB, npH COCTasneHHH CyMMapHOI'O pacrrpeneneHH SI 

OTH0lli9HH9 M9lKAY sepOSlTHOCTSIMII K~ 8 - H K ~ 3 pacnanOS npHHHManocb pas

Hb!M 1. : 0,65, 

Ha p11c. 2 cnnoUJHOll nHHHei! noKaaaa aKcnepHMeHTanbHhiil cneKTp 11° -Mc-

aouos, rrony'leHHhiii no Y
0 

-coobiTHSIM c E~ > 493 Mas H HcnpasneHHhiii pac-

'19THb!M n yTeM Ha SKna)l OT - H K
0 

-pacnanos. KaK SHJlHO H3 pHCyHKa 
!'8 

( nyltKTHpHaSJ 111IHH~ Ha KOTOpOM H30opa)f{a9T CI19I<Tp 11° -Me30 HOS JlllSI nOCTOSJH-

l!OI'O MaTpH'IHOrO aneMeHTa), 3KCnepi!M9HTBnbHblW cneKTp 3aMeTHO OTnH'IaeTCSI OT 

pacqeTnoro, EcnH coOTHOUJeHHe MelKAY qacToTaMH coobiTRl!: s aKcnepHMeHTanbHOM 

( t; N l II paC'I9THOM ( t, ¢) cneKTpax npenc•rasHTb s sHne 

T 
t.N ( 1 + a ~) t;¢ 

M o 
K2 

rne T
110 

eCTb KHHeTH'I9CK8SI 3HeprHSI 

7,8 !. 0,9. 

YTo6bi y'!eCTb oTnH'!He MaTpii'IHOro aneMenTa nnSJ pacnana 

a 

oT nocToSJuaoll senH'IHHhi, 6bma npHMeuena cneay~rnaSI npoueaypa Sbi'!RcneHR~ 

pacnpeaeneuR~ no napaMeTpy F.; . B npeanono)f{eHHH noe;TOSIHHoro MaTpii'IHoro 

aneMeHT8 Bbl'IHCn~niiCb pacnpeaeneHHSI 1 COOTS9TCTByi011me HHTepBanaM KJIH9TH'I9 -

CKOH auepr1111 11° - Meaoaa wHpH&oi! t. E ~ 10 Mas, HB'IHHaSI c uynesol! anep-

rHH, 3aTeM 3TH pacnpeaeneHII~ CKl!8J:\biSani!Cb C B9C8MH 1 p8SHblMH SeCaM COOT-

7 



BSTCTBY~WHX 3H8preTHqecKHX HHT8pB8ITOB B 3KCnepHM8HT8IThHOM cneKTpe 17°-M~-

30HOB. npH p8C'!8T8 pacnpeaeneHHfi anH nenTOHHblX pacnaaOB npeanonaraeTCH BSK-

. 0 0 
Topabtlt BapHaHT BaaHMoneitcTBHH. Pac'ISTHbte pacnpeaeneHHH anH K.8 -, Kp.a-

0 
H K

77
+

17
-,o-pacnaaoB nonyqeHbl H8 OCHOB8 1250, 830 H 625 OTaenaHblX HCnbiT8RHll 

COOTB8TCTB8HHOj B pacnpeaeneHHHX yqTeHa CpeaHHH 3KcnepHM8HT8ITbH8H OWH5Ka 

HaMepeHHH napaMeTpa E 0 . 3aBHCHMOCTh aaaqeHHH !j>yHKUHH 
2 

)( 

0 + - 0 
OTHOCHT8ITbHOH B8pOHTHOCTH pacnaaa W ( K 2 _. 17 + 17 + 17 

neHa B Ta5nHue 1. Oll<ilaaeMoe aHaqeHHe !j>yHKIIBH 

Ta5nHua 

)(2 p8BHO 10. 

0 + - + ) ( ) W(K 2 -.77 +77 +77 % 3H8'!8HH8 !j>yHKUHH )(2 

10,0 44,7 

13,75 21,3 

15,0 16,2 

16,25 15,0 

17,50 16,0 

18,75 17,8 

2 

OT B8ITH'!HHbl 

npeacTaB-

MHHHMyMy ljJyHKUHH X COOTB8TCTByeT BenaqHH8 B8pOHTHOCTH 

( 0 + - 0 
W K 2 .. " + 17 + " l = 16,4%. HailaeHHBH BenaqHHa BepoHTHocTH HBnHeTcH 

H8CKOITbKO 38HH)I{8HHOH no npHqHHe TOro, qTo p8CC8HHH8 K~ -M830HOB ao BKTB 

0 0 0 
pacnaaa 'nepeBoaHT' '!BCTb K 

17
+ 

17
_ 170 -pacnaaoB B K .a - H K p.a - pacnaabt. 

3TO 38Hil)I{8HH8 COCT8BITH8T OKOITO 1,5 - 2%. YfcnpBBIT8HH08 3HaqeHH8 BepOHTHOC-

TH paBHO 

0 + - 0 
W(K 2 -. 77 +77 + 77 ) 

0 = (16,7 +1,6)% 
w ( K

2 
.. aapH)I{SHHbte '!BCTHUbi ) 

npaBeaeiUIBH OtuH5Ka onpeaeneHHSI B8p0HTHOCTH BKn~qaeT CT8THCTH'!8CKH8 OTKITO

H8HHH H ueonpeaeneHHOCTb, CBHaaaay~ c ueToqf!oCTb~ onpeaeneHHSI cpeaHell oum5-

KH H3M8p8HHH napaMeTpa 

0 
M8Tpy E 0 anH K ea 

F.~ BcneacTBHe Toro, qTo pacnpeaeneHHH no napa-

o 
H K p.a - pacnaaoB 5n~t31<H Me)l{ay co5oll, BenH'!HHa 

8 



I 

OTHOW9HHSI M9>KllY B9pOS!THOCTSIMH 3THX p8CII8 llOB IIp8KTH'I9CKH He CK83biB89TCSI H8 

B9liH'IHHe B9pOSITHOCTH K 0 ~ TT + + TT- + rr
0 

-pacrraaa . noaTo M y H8Jlll9HHOe 3H8'!9-
2 

HHe B9pOS!THOCTH IlpH ll8HHOil OW H 6Ke H3MepeHHSI He 3 8 BH CHT OT Cll9li8HHOrO H8MH 

IIp9llliOliO>K9HIISI 0 '!HCli9HHOM 3H8'19HHH OTHOW9HHH BepOS!THOCTell li9IITOHHbiX paCII8llOB, 

HecKOrrhKO paHee aHanorn'!HbJM rryTeM BepoHTHOCTh K~ ~ rr + +rr + rr 
0 

- pacrra

/9/ 
Jl8 onpeaeneHa B pa6oTe rrapannerrbHOli rpyrrrrbi, n o c p a BH9HH JO c YK838l!HOI1: pa-

6oTo l1: Mbl HCliOlib30B8liH 6onee CT pOrHe KpH T 9pHH OT6opa V
0 

- C06biTHli H llO-

rronHHTerrhHO y'!nH aaBHCHMOCTh MaTpH '!Horo aneMeHTa anH 

3Heprnn rr 0 -M930H8. 

3, 0THOCHT9libH8H BepOHTHOC Tb 

BepoHTHOCTh -pacrraaa orrpeaeneHa no naMepeHHbiM BepoHTHOCTHM 

K
0 

- H K
0 
+ _ 0 -pacrraaoB KaK BerrH'!HHa, aorronHHJOmaH HX c yMMapnyJO BepoHT-

e3 TT TT TT 

HOCTb llO 9llHHHUhl, 

( 33,5 + 5,5) % . 

TaKHM o6paaoM, naMepeHHoe oTaoweHHe BepoHTHOCTei! nenToHHbiX pacrraaoB cocTaB-

3H8'!9HHH II8p8M9Tpa e = I_ 
I+ 

HMOll9ilCTBHJO llliSI li9IITOHHhlX 

B9pOS!THOCT91\ 1 paBHbl 

+ 0,8 
0,2 -1,2 

(rae H I+ -<jlopM<jlaKTOpbl liO CHlibHOMY B38-

pacrraaoB ), HallaeHHbre H3 rrpnBeaeHHoro OTHoweHHSI 

9 
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4, 0TH£>CI!TenhH8SI nepoSITi!OCTh pacnana K~ -+ 3"0 

I l l o 
Tiepnoe 3KcnepHM9HTBJihHoe yKa3ai!He o cyntecTBOBaHHH pacnana K

2 
-. 3,o 

6biJIO nonyqeuo B Ol1Hl1 c noMotUhJO KaMepJ.l BHnhCOI!Il nHaJVreTpOM 400 MM. Tor-

All 6bJJIH 3aperHCTpHpOB8Hbl "'19Tb!pe 3l19KTpOHHO-flOC>:<TpOHiibl9 II8pb!
1 

llpOHCX0)1(A9HH9 

KOTOpbiX 6btJIO TJJYAHO 06bl'!CHI!Tb Apyri!MH npoi.(eccaMH, K1JOMe pacnana 
o o o _qY 

K 2 -+" +TT + rr
0

, + _ Tio3nHee npn nponolnKemm 3TH X nccnenonaun!l c no-
' e + e 

MO!IlhJO MeTponoti KaMepbi BnnhcoHa Ha ocHone Ha6n.oneHHSI I I 3JI9KTPOHHO-no-

3HTJJOHHhiX nap 6bt.'lo noKa3ano cymecTnonaHne paccMaTpl!naeMoro pacnana H cne-

" /10/ ;]aHa OU9HK8 ero OTIIOCHT9JibHOH B8pOSITfi OCTH , 

TipH 3BBepweHHH 06pa60TKH 3KCfl 9pl!M9HT8.'1bHOrO M8T9JJH8Jia HaMH 6bJJIO 38pe

rHCTpHpOB8fiO 29 3JI9KTJJOHHO-lT03HTp0HllblX nap, VJlOBJI9TBOpl'i!O!IlHX CJieJlyiOUlHM KpH

T9pHHM OT6opa: 

a) HMnynhc Oll HOI 'O l13 3JI9K Tpouon rwpbi p :S 80 M3a/c, a BToporo 3JJeKTpo

na p < 100 M3o/c; 

6) J:[Jll!Hhl npOCKUHii CJI9JlOB napbl Ha !TJIOCKOCTb C!IHMKB f ~ 10 MM; 

n) yron pncTBopa naphi o> ::_ 70°; 

r) yron DbtneTa napt,t 0 > 20°; 
t 

" 0 n) rny6HHI! htlt yron HanpannermH HMnynhca napb! a, S 45 • 

C U9Jlbl0 o69ClTC'!CffHH XOf-JOlllHX YCJIOBH!l JlJIH H3M9p9HHSI lTJIOTHOCTH OTHOCHT9JibHO-

ro noqepnenJHI cneaon \'
0 

-C06btTHH Bb!COT8 o6b9!1,18 0 B KOTOpOM perHCTpllpOBB-

nncb rwpht, 6u111a B3SITa pnnnoii 12 CM, KpoMe Toro, B o6oeM perHCTpauHH ue 

BKli!O"'IBJIHCb o6naCTH TOJJIIUIHOfr 50 MM, npH.'leraJOHJHe K 60KOBbJM CTf!HKQM I! CBUH-

uonotl nnacTHI!Ke. BnyTp H BhiAenennoro o6'beMa nntlnetiO 7250 yG -co6b!THA, 

l1neHTmjmKaUHH 3JieKTpcuon no H3Mepemuo nnoTnocTn ITO'!epueJinH cneaon nonpo6-
/ 10/ 

HO onucana B • Cornnc11o pac"'!eTy OTHOCJfTenbHaSI nonn nap, yaoaneTBOpSIJO-

mux KpnTepHHM oT6opa, cocTannHeT !:!Jill MeTpoaotl KaMepbt 0,396. Pac"'!eT Bhmonnen 

Ill! 
Ha ocuone LjlynKUHH pacnpeae.~ennl'! nap, nony'!eHnoti KponnoM H Bana • XapaK-

TepncTHKH oTo6paHHbtX nap npHneaeHhi n Taonuae 2. CpenHHe own6KH H3MepeHnH 

B9JIH'!UH, npHB9Jl9HHb!X B Ta6JIHU9 1 CJI9AYIOIIIH9: HMlTYJihCOB - He 6onee 6% j yrJIOB 

BhJJI9Ta H rny6HHHbiX yrJIOB - OKOJIO 1,5 - 2° H yrJIOB paCTBOpa - 2,5 - 3°, 

Ha puc, 3 H 4 npoH3BOAHTCfl cpannenue 3Kcnep~rMenTaJibHbiX pacnpeneneHHA 

nap no KBaJlpaTy OTHOlll9Hl!5! 3{jlcfJeKTHBHO H MaCChi napb! K Macce TTO -M930Ha II 

yrny paCTBopa C COOTB9TCTBYIO!UHMH paC"'!9THblMH pacnpeaenemJSIMH UJISI rt<lp lla-

JJHTUa OT pacrrana K~ ~ 3 77° . BenH'IHHa 3~1cpeKTHBnoil MaCChi X rWpht paana: 

10 



T a 6 n H u a 2 

p+ p,. e, at w 
N 

(M ail/c) (Maa/c) ( rpan. ) (rpan.) (rpan.) 

50 40 116 28 8 

2 17 8 39 11 10 

3 16 60 34 6 7 

4 50 33 77 32 20 

5 29 103~:)8 33 10 3 

6 52 7 62 24 16 

7 62 53 28 25 18 

8 54 52 77 42 12 
9 53 63 76 28 52 
10 82 61 30 12 28 

11 62 57 50 11 27 

12 26 73 51 12 4 

13 98 84 28 5 18 
14 61 61 39 20 6 

15 66 26 26 21 5 

16 58 31 36 26 3 

17 77 36 33 30 2 

18 81 49 48 42 5 
19 35 26 164 16 13 
20 

64 91 38 29 43 
21 29 85 41 19 11 
22 53 48 54 31 48 
23 27 55 53 7 27 
24 58 41 41 33 4 
25 21 34 84 22 5 
26 55 42 65 10 7 
27 67 31 77 34 5 
28 13 39 82 32 5 
29 52 20 82 19 42 
30 30 60 101 42 23 
31 92 44 108 67 6 
32 42 53 66 59 12 

11 



X [( E + + F: -(P~ +~l~ ]~>. 

rae E+ , P+ n E_ • j5 - 3HeprHR If HMilyllbC 1103HTpOHa H 3/IeKTpOHa, C lt91lbl0 

HeKOTOpOrO yaellll'l9HIH! CTaTI!CTHKII B 3KCnepi!MeHT81lbHbJ e pacnpeuerre HIHI BKil JO'le

Hbl Tpll rrapbl ( NN 30,31 H 32) 1 He YAOBil9'rBOpRIOIUHe Kpi!TepURM OT6opa no rrry-

6HHHOMY yrrry H MecTy aaxolK!leHI!R sepmHHbi napbi, KaK noKaaarr pac•IeT, 3TII asa 

Kpi!TepnR npaKTH'leCKH ne BnHRJOT aa paccMaTpnaaeMbie pacnpeaerreHI!R, BBIIIlY To

ro, 'ITO OUII! 6KII OnbiTa B HeCKOilbKO pa3 npeBOC.AOilRT OIJlH6KH paC'!eTa, H8 p1IC,3 n4 

rroKaaaHbi TOilbKO 3Kcrrepi!MenTarrbHbie OIIJIIUKH . KaK BHilHO na pnc. 3 H 4, MelKilY 

3KCnepHMeHT81lbHblMH H pacqeTHblMH pacnpeaerreHHRMII IIMeeTCR BnO:JHe yuOBil9T

/ 10/ 
aopnTerrbaoe corrracHe. Oao noKaabiBaeT (eM, pa6oTy ), 'ITO BKnaa a oTo6paa-

Hbie napbl OT nap BHeiiJHet! KOHBepCllll Man, PacqeTHaR OUeHKa 3TOrO BK:Iaua pas-

H8 13,6%, 
x/ 

B Ta6rrnne 3 nponaaounTcR cpaaneHne 3KcnepnMenTarrbnoro n pac<JeTnoro 

pacnpea~rrean fi nap no napaMeTpy Y 

y = \F: + - E_j 
r, 

rue ~ -a6corrJOTHaR aerrH'li!Ha HMnyrrbca napbi, 

T a 6 n H n a 3 

/H 
KorrnqecTBO nap (%) 

0 II hi T p a c q e T 
--

0,0 - 0,2 41,6 :t.. 9,4 24,8 

0,2 - 0,4 25,0 :t.. 7,3 23,7 

0,4 - 0,6 25,0 :t.. 7,3 20 ,8 

0,6 - 0,8 6,3 :t.. 3,6 17,4 

0,8 - 1,0 2,1 :t.. 2,1 13, 2 

nocKOilbKY pacnpeaenennR nap .UannTua n nap anewnel1 KoHaepcHH no napaMeTpy 

Y (s oTnll'!He oT pacnpeuenenni1 no 3¢¢eKTnanofi Macce n yrny pacTaopa ) 6rrna-

KH MelKAY C06oi1, yKa3aHHOe Cp8BH9Hll9 H91lb3Sl llCnOilb30B8Tb llllll ycTaHOBil9HllR 

llpHpOllbl OT06paHHbiX nap, 0nHaKO B YCilOBHSIX HaWero onbtTll OHO ( cpaBH9HH9) 

x/ B 3KcnepnM eHTanbaoe pacnpeueneane , KpoMe nap, npnaeneHHhiX D Ta6rr.2, 
BKrrJO'leHbi 16 nap, paccMaTpnaaeMbiX a pa6oTe/ 17 I. 
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OK838Il0Cb 0'18Hb nOII€!3Hh!M J:(i"!ll orrpeaene,um 3<)Jrpei<THBHOCTH perHCTp8Ullll nap na

IIHTUa npH BH3yanbHOM 11pOCMOTpe CliHMKOB 110 OTHOlll81JHIO K S<f><jleKTFIBHOC'rll pe

riiCTpaUHII .jJ -cOOb!TIIH OT 3ap!DK9HHbiX pacnauOB K ~ - M830HOB, J13 TaOIIHUbl 

BIIJUIO, 'iTO 3KCII8pHM9HTaiib!J08 H paC'18TH09 pacrrpeuerreHIHI B .r:taHHOM crryqae H9 

cornacyiOTCSI MelKAY co6oll, DelicTBHTeT!bHO, 0cnn sKcrrepnMenTarrbHoe pacnpeaenenne 

pa30HTb Ha .((B8 HHTepBal!a i\Y 1 = (0,0 -0,6) H L\Y 2 = (0,6-1,0), TO KOIIH-

'18CTBa nap B HHX OTIIH'18IOTC!I OT pacqeTIIblX 6onee qeM Ha TpH CT8H.r:tapTHbiX OT~ 

Kl!OH9HH!I, 

TaK KaK TeopeTH'leCKoe pacrrpe.n<"rreHHe no napaMeTpy y AilS! nap Damn-

0 + -na oT pacrraaa " -. y + e + c xopowo cornacyeTCSI c sKcnepuMeHTallbHbiM pac-
/12/ 

npeaeneHHeM, nonyqeHHbiM a pa5oTe na ocHoBe perRcTpauHn CBbrrue 3000 nap, 

To cneayeT caenaTh 3aKniO'I9HKe , 'ITO na6niO.r:tennoe pacxolKnenne pacnpeaenennll B 

ycnoBH!IX naruero onbiTa CB!I3ano c Manon S<f><jleKTHBHOCTbiO peruc·rpauHH nap, y 

KOTOpblX O.r:tHa ll3 'laCTliU HM89T H800l!b!UOl! 11MnyllbC, npH'IH!IOft nponycKa TaKHX 

x/ 
nap, oqeaunno, !IDl!HeTC!I Hal!li'IHe ljlona nocTopoHHHX qaCTIIU B KaMepe KaK 

BHUHO H3 TaOIIllllbl 4, nponycK nap, y KOTOpb!X onna 113 qaCTliU HM98T H800Ilbi.UOli 

HMnynbc, npaKTH'leCKll na cKa3biBlleTc!l na pacnpeaaneHHH nap no S<jl¢laKTliBHoll Mac

ce ~~ yrny pa3neTa, Bo BTOpOM u TpeTbeM cTon6uax 3TOJ1 Ta6nJ~Ubi npHBe.r:teHbi pac

qeTHbie pacnpeaeneHH!I ( nOKa3aH!Ibl8 H8 pliC, 3 II 4) 0 a BO BTOpOM ll Tp8Tb8M 

cTon6uax - non yqeHHbre ll3 anx pacnpeaeneHHSI nyTeM ucKrrio'laH:H!I scex nap, y 

KOTOpb!X HMllyiibC O.((HOl! l13 qaCTllU He !Ip8BbJI.UaeT 15 Msa/c, 

Ta6nnua 4 

~(-X-)2 
KonH'IeCTBQ nail (% l l<onH 'I8CTBQ nail (%) 

p > 0 P> 15 M~p,/c L\w p > 0 P> 15 Msa/c_ m"o 

to-5 -10-3 41,3 40,3 0-15° 62,2 70,2 

10-3 -10-2 
32,1 33,7 15-30° 18,9 17,9 

10-2- 10-1 21,2 19,4 30-45° 12,5 11,5 
-1 

10 -1,0 5,4 6,6 45-70° 6,4 1,6 

DononHHT8IlbHbiM no.r:tTB8plK.r:t8HH8M TOro, 'ITO yKa3aHHOe paCXOl!<l18!HI 8 pacnpe-

aeneHKA nap no napaMeTpy Y aelkTBHTanbHO HMeeT MeCTO u He o6ycnoaneno 

OI.UHOKaMH pacqeTa HIIH HSAOCTaTO'IHOCTbiO CTaTHCTHKH, !IBIISI9TC!I HaOniO.r:t8HH8 

x/ 
Mana!! S<f><jlaKTHBHOCTb perHCTpaunn nap nanHTUa, y l<OTOpb!X HMflYIIbC 

oanoll H3 qacTnu Man, panee na6niOaanc!l B pa6oTax1 13-15/. 
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aHanorH'IHOfi KapTHHhl B pacnpenenBHHflX 38 nap BHBlliHBft KOHBBpCHH H 17 nap 

o + - o- Y x/ 
nanHTUa H3 'IBTbtpexny'IBBb!X pacnanoB K 2 .. 1r + 1r + TT ...._ e + + e- • nosTOMY 

npennonOlKBHHB 0 paBBHCTBB s<)>cpeKTHBHOCTH perHCTpaUHH nap llanHTUa H YO -

COOb!THll: OT 3apnlKBHHb!X pacnaUOB K~ - MB30HOD 1 KOTOpOe nenanOCb HaMH pa-

0 0 110,171 
Hee npu onpeneneHHH neponTHOCTH pacnana· K 

2 
--311 ( paooThi ) , nnnn-

BTcn HenpaBHDbHblM, 4T00bl BBBCTH nonpaBKy Ha yKa3aHHOB pa3DH'IHB g¢cjleKTHB-

HOC TBJl: perHCTpaUH1! 1 Mbl C'IHTaBM 1 'ITO B HHTBpBane !!. Y = 0,0 - 0,6, rue HeT 

I'!BHOrO paCXOlKUBHHfl MBlK.OY SKCnBpHMBHTaDbHbiMH H pacqBTHb!MH pacnpBilBDBHI!S!MH 1 

BBpOflTHOCTb perHCTpaUHH nap llanHTUa paBHa BBpOflTHOCTH perHCTpaUHH Y
0 

co6btTI!ll: oT aapnlKBHHbiX pacna.non 
0 

K 
2 

-MeaoHon. OcHonaHHBM .nnn TaKoro aaK-

nJO'IBHHH flBnflBTCH TO OOCTOflTBDbCTBO, 'ITO HafiUBHHBH no peaynhT8T8M HB38BHCI!-

MhlX npOCMOTpOB BBpOHTHOCTb perHCTpaUHH Y
0 

-COOb!THfi 1 OTHBCBHHbiX npH npen-

BBpHTBDbl!Ofi ( BH3yanbHOfi) HUBHTH<jllll<BUHH B pa3pHA *noXOlKHX* Ha napb! llanHTUB 

( CpBUH KOTOpblX cjlaKTH'IBCKH HBT COOb!THfi C HMnynbCBMH 'IBCTHU MBHBB 40 Msn/c), 

OKaaanacb B npenenax OUIHOOK onpe,nenBHHH paBHOtl s<)>cpeKTH BHOCTH perHCTpaUHH 

OCTBDbHb!X V
0 

-coobiTHI!: , Bne.neHHaH TBKHM oopaaoM nonpanKa npHBOAHT K yne 

+0 10 
DH'IBHHID KODH'IBCTB8 nap llanHTUa Ha cjlaKTOp 1,32_0:07. YKB38HH8H OlliHoKa BBBUB-

HHfl nonpaBKH Y'IHTbiBaeT pacqeTHbiB Ollii!OKH, a T B KlKB B03MOlKHOCTb Toro, 'ITO rpa-

HHUa OODBCTH, BHyTpll KOTOpoll: s<)>cjleKTHBHOCTH perHCTpaUHH nap llanHTUa H OCTBDb-

Hb!X Y
0 

-COO b!THI! OAHHBKOBbl, MO)l(BT HaXOAHTbCH OKOnO 3H8'1BHHfl y = 0,4. 

BenH'IHHa OTHOCHTBDbHOW BBpOHTHOCTH 1 Hal!neHH8H B pB3YDbT8TB HaontOUBHHH 29nap 

xx/ 
nanHTUa c Y'IBTOM nonpaBKH Ha s<)>cjleKTHBHOCTb perHCTpannH paBHa 

0 0 W(K
2 

-+ 3TT l 

W( K~ .. 38pHlKBHHb!B 'IBCTHUbi) 

5, 06cylKABHHB peaynhTaTOB 

+7 
(31_6)%. 

3KcnepHMBHTanbHblB ·uaHHb!B no OTHOCHTBDbHblM H aoCOnJOTHblM BBpOHTHO-

CTHM pa3DH'IHbiX BBTBBI! p8CI18U8 K~ -MB30HOB, onyonHKOBaHHblB K MOMBHTY Ha-

nHC8HHH HBCTOHll!Bl! paoOTbi, CBBUBHbl B T80DHUY 5. llnn nonHOTbl KBpTHHbl B 

x/no.npo6HBB 00 s<)>cjleKTHBHOCTH perHCTpBUHH nap CM, B p800TB/J6~ 
xxl B 

npH onpeneneHHH BBpOflTHOCTH Y'ITBHO, 'ITO UDfl KaMBpbl HDbCOHa UHB-

MBTpOM cp = 400 MM nonn OTOHpaBMb!X nap llanHTUa ftBCKODbKO HHlKB, 'IBM UDH 

MBTpOBOi! KaMBpb!, 
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3Ty Ta6mtny T8K lK9 BK1IIO'l9Hbl pe3yilhT 8Tbl TpeX nOCJ19J.IH>! X II HHH6CJJee TO'IHblX 

n aMepeaul! a6comoTaoll aepoHTaocTH K~ - pacnaaa . CpeAHeaaaeweaaast a 6como T-

o 6 -1 . 
aast aepost1'HOCTb K

2 
- pacnana paaaa f' Ko = ( 19,4 :!:_ 1,3) ,10 ceK • CooTBeT-

o 2 -8 
CTByrornee eft cpeaaee Bp9MSI lKif3HII K

2 
-M930Hll COCT8BIISI9T TKO= ( 5,2:!:_0,4) .10 CeK. 

' 2 
Yla Ta6nHUbi aanao, 'ITO a aameft pa6oTe no cpaBHeanro c pa6oT aMH npyrnx aa-

Topoa r;onyqeHbl aan6onee nonHbie naaabre no o T HOCHTBnhHbiM aepo!ITHOCTHM paa-

nH'IHbrx aeTaen K~ -pacnaaa II 'ITO om1 aaxoastTCH B xo pomeM cornacnn c aaa-

norH'!Hb!MH peaynLTI.lTI.lMll apyrHX pa6oT. 

B nepaoM c T on6ue Ta6 nHU bi 6 npnaeaeHbi naMepeuabre aaMrr oTHOCHTenhHbie 

B 9 pOHTHOCTii K ~ -pacna):IOB ; a BO BTOpOM CTOn6ue - a6COI!IOTHbl9 B9pOS!THOCTH 

TBX lK9 pacnaaoB, Bbl 'IHCneHHb!9 no Al.lHHb!M nepBoro CTOn6ua C HCnOnh30B8 HH9M 

YKB3aHaoro BbiWP. cpeaaero apeMeau lKU3HR K~ - M eaouoa. B TpeTbe M cTon6ue 

!I 'I8TBepTOM CTon6uax 

'IGCTu K~ - pacnaaoa, 

3TOJ!: Ta6n!iUbl 118Hhl OTHCCHTenb!lbl9 H a6coniOTHbl9 B9pOS!T-

x/ 
Bbl'II1CJ19HHLTe Ha OC:HOB9 npaBan a "'' = 1/2 no OTHO-

CH78JlbHb!M B9pO>!THOC T S!M 
,+ /33/ 

K -pacnaaoa C I!CI!Oilb30B8Hli9M CpE'AHero Bpe

-8 
MBHH lKH3HH K + -MeaoHoB, paaf!oro (1,224 :!:_ 0,013) .10 c eK. 

Ma cpaaaeHHH aKcnepHMeHTullbHLIX n pacqeTHbiX aaaHbiX cneaye1 , 'ITO a 

rrpeaenax orJ1116oK onbiT£1 npamwo o T 6opa ~I = 1/2 XOpOH1 0 BbiiTOnHH9TCl! K8K 

nnst nenTOHHLix, TaK n nn11 HonerroroHHLIX pacnaaoa. Bauay Toro, 'ITO pac'IeTHLie 

3HB'IeHUil B9j)OSITHO CTe ft .'liTH K
0 

-pacnd.Q8 nony'l9Hbl li3 COOTHOUI9H!HI a,, 

KOTopoe cnpaaeannao anH cny'!aH, ecna aMe !OT Me c To nepeXOAhl TOnbKO B non-

HOCTb!O CliMMeT pli'!HOe COCTOS!HHe C li30TOIT!i'!9CKI!M C!IHHOM = I, n KOTopoe 

He '!yBCT BUTenbao K npaMecJ.I nepexoaoB c ~I = 3/2, cornacne aKcnepaMeHTanb

llbiX li p8C'I9THb!X BepOHTHOCTei'r B Al.lHHOM Cnyqae CneayeT paCCM8TpHB8Tb K8K 

ll011TB9p)!{L\9Hli9 113B9CTHOI'O q18K T8 , 'ITO B KOH9'IHOM COCTOHHHli 1'p9X p8Clll.l/1Hb!X 

11 - M930HOB npeo6na.QaeT IIOnHOC Tb!O CliMM9Tpli'!H09 COCTOHHliC C = I. 

Hat!aeHHaH B o n L ITe aennqaaa napaMeTpa a , OnHCb!B8JO!l!9I'O B nHH911HO:VI 

npa6nHlKCH!ili cneKTp " - Meaonoa B pacnaae xoporuo 

x/ n ~ 
pH B bl'IHCl!9Hlili B9pOHTHOCT911 BB9):19 Hbl !IO!Ipl.lBK !i H8 pi13ilH'!I19 CTI.lTliC-

Tli'!9CK>IX B9COB. 

J.'i 



Ta6n11na 5 

B eTBb pacnana 0THOCI!TenbH8.1I CcbmKa Ha A6comoTHa.II CcbrnKa na 

BepO.IITHOCTb( % ) nnTepaTypy BepOSITHOCTb, 
1o-6ceK - 1 

nnTepaTypy 

Ko 48,7 ±. 5 /18/ 7,7 ±. 1,2 /19/ 
.a 

5013 ±. 513 H8CT.pa6. 

0 3516 ±. 7 /18/ 
KJL8 

3310 ±. 515 H8CT.pa6. 

-
Ko 

IT+ IT-ITO 
18 5+318 

I --314 /8/ 2, 75 :!:. 0160 / 20/ 

15,7 ±. 310 /18/ 
3126 ±. 0, 77 /211 

1511 ±. 2,0 /22/ 2 62 ~01 28 /23/ 
I 0 127 

1519 ±. 115 /24/ 

1914 ±. 213 /9/ 

1612 ±. 115 /25/ 

1718 ±. 117 /27/ 

1414 ±. 014 /26/ 

1617 ±. 116 H8CT.pa6. 

Ko + + - 28 ±. 8 / 17/ 5155 :!:. 0144 /28/ IT IT IT 

20 ±. 6 /29/ 5 22 +1103 /23/ 
I -0184 

31 + 7 
-6 

H8CT.pa6. 

0 0 
K.a+ K~a +KIT+ IT-ITo 1518 ±. 119 /30/ 

Ko + Ko + Ko 2018 :!:. 210 / 30/ 
. a JL3 a IT 

+41 2 
1614 -312 /31/ 

1910 :!:. 210 / 3 2/ 
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BeTBb 

pacrraaa 

Ko 
e8 

0 
Kll8 

0 

K rtl" ""o 
Ko"o"o ITo 

Ta5nuna 6 

0 II h l T 

0THOCHT. BepORT

HOCTb (%) 

49,8 ±. 5,2 

33,5 ±. 5,5 

16,7 ±. 1,6 

+7 
31,0 -6 

A 5conlOT.ae

poRTGIOCTb • 

10 cei<-1 

7,5 ±. 1, 1 

4,7 + 1,0 

2,5 ±. 0,4 

4,5 ±. 1,6 

Pac'leT 

0THOCHT. 

BepORTHOCTb 

(%) 

49,1±_3,2 

31,4 ±. 5,2 

19,5 ±. 1,9 

35,6 ±. 3,7 

A5con!OTH. 

BepORTHOCTb 

106cex -1 ' 

7,7 ±. 0,5 

4,9 ±. 0,8 

3,0 ±. 0,3 

5,6 ±. 0,6 

/9,18,22,34,35, 26,27 I 
cornacy eTcR c apyrHMH orrpeaeneHHHMH aToro rrapaMeTpa, a 

TBK*e (B COOTBeTCTBHH C Tpe5oBaHHeM rrpaBH.1I8 OT6opa L'il = 1/2 ) COBII81l8eT 

a rrpeaenax owu6oK c ero aaaqeaueM ll.TIR crreKTpa IT+ -Me30HOB B K +-+ IT0 + IT0 +IT+ 
/36-38/ 

paciJalle llnH aeneiJTOHHhlX paCIJ8.QOB B03MO>KH8SI Be.1IH'IHH8 18 8MII.1IH-

Ty.Qhr rrepexoaa c H 3 MeaeaHeM H30TOIIH'!ecKoro crrHaa ua L'l.l = 3/2 (B3RT8SI 

IJO OTHOWeHH!O K Be.TIH'IHHe 8MII.1IHTy.Qhl rrepeX0.£18 C L'il = 1/2), IIO H8lUHM ll8HHblM1 

paaaa: 

3Ta oueaKa rrpHMeCH rrepexoaoa c L'il = 3/2 rronyqeaa B rrpH6nH*eHHH, Koraa 

C'll!T8eTCSI 0 'ITO rrpeo6.1I81l8!0T rrepeXOilhl C L'i I = 1/2 B IIO.TIHOCTblO CHMMeTpH'IHOe 

COCTOSIHHe C H30TOIIH'!eCKHM CIJHHOM 1; HO rrepeXOilbl C L'il • 3/2 MOryT 

IIpOllCXO.QHTb H B HeCHMMeTpH'IHb!e COCTOSIHH-SI C I = 1. 

QqeBH.QH00 'ITO H3-38 O'leHb 60.1IblUOA HeorrpeAeneHHOCTH C.QenaHH8SI OileHK8 

MO*eT orrpeAe.TISITb T0.1IbKO IIOpH.QOK Be.TIH'IHHbl 8MII.1IHTYilbl rrepeX0.£18 C L'il = 3/2, 

He rrpeBblill8!0illeli, IIO-BHilHMOMy, 4-5%. 0AH8KO K 3TOii OUeHKe H8.QO OTHOCHTbCSI 

c HaaecTaoA ocTOPO*HOCTblO, TaK KBK oaa rronyqeaa a rrpearrono*eHHH o CP-HH

aapHaHTHOCTH p8CIJ8.QHOrO B38HMO.QefiCTBHSI, B TO BpeMSI K8K HMe!OlUHeCSI llSHHh!e 
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/39,40,23/ 
OilblTOB no I'ICCil9AOB8HHIO BpeMeHHOi! 38BI'ICHMOCTH nenTOHHblX H Henan-

TOHHblX pacmiAOB K 0 -M930HOB B npenenax OWH60K He HCKn!OqaiOT ilOilHOCTbiO 

B03MO)!{HO~TH 3aMernoro n posmneHHH HapynreHHH CP-HHBapHaHTHOCTH B yKB3BHHhiX 

pacnat:~ax. 

B 3aKn!OqeHne anropbl Bbipa)!{aiOT 6naronapHOCTb HayqHbiM corpynmrKaM 

.n.KornspeBCKOMy, 3. 0KOHOBy, r. TaxTBMb!WeBy H n. I.J:xann3e 38 ilOMO!Ilb B pa-

6ore H 6onbwoi! rpynne na6opanToB 38 o6cny)lrnBaune aKcnepnMeHTanbHoil ycra

HOBKH 1'1 H3M9p9HH9 !jloTOCHHM.KOB. 
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