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B aaCTOSIDlee epeMH BMeeTCH aec~tom.Ko TeopeTB'l&CII:BX u a~tcnepaMeHTam.ahlx pa!So'r, 

YJt&ShiBaJODlBX aa BOSMOlKHoe noaenene nuljl4lepesiUiam.Horo ce'leHHs ynpyroro 

/1-8/ 
cemms aa Ciom.mae yrllhl a ero 38BBCBMOC'rb OT aseprBB • 

•-p pac-

OnaaKo acnencTeBe 6ensocTB CTaTBCTBIB ana MeTOllB'leCIBX TpynsOCTeA o6nacTb 

yrnoB pacceBBBB B6n&3B 180° OCTaeTCs npaltTB'lQCKB He BCCA&JlOB8HBOA. 

B naaaoA pa60Te npaeonHTCs peay~TaThl Bhlnonseasoro sa caaxpo$aaOTpose OHBH 

B3M8peHBB B8.1lB'lBHhl AB~peanB&nhHOrO C8'l8HBB ynpyroro paCC&HHBB 

ca 3,15 f~B/C Ha npOTOH8X B M&nOM TeneCHOM yrne OKOAO 180°. 

+ 
.. -Me30HOB BMnYJih-

ny'lOK nOAOlKBTellhHhiX 'l8CTBil C BMilyn&COM 3,15±.0,05 fae/c B yrnOBOA p8CXOllBMo

CThlO 6 Mp8ll 0 CtjlOpMIIpOBaHHhiA CBCTeMOA KBallpynonhHbiX .llBHS,nanan Ha lKIIJlKOBOilOponByJO . 

MBW8Hh H (pac. 1 ). .,+_MQ30Bhl llY'llt8 perBCTpBpOBanBCh ABtjltjlepeHilB811hHhiM ra30BhiM 

/9/ nc 0 pa60T8BWBM Ha nBa H838BBCBMhiX tjlOTOYMHOlKHTe.llB0 B 'l&peHKOBCKBM C'lQT'lBKOM 

CllBHTB.Il.llHilBORHhiMB C'l8T'IBKaMH s 
I 

6naaxoM K sanpaBJieRBIO nanatoD(ero· 

S a• npOTOHhl OTA8'lB 0 BhllleT810DlH9 B R81lp8B.Il6RBH 0 

rr + -Me30B80 OTnenBAHCh OT ny'lll:a B asai!B3HpOB8AHCh 

no BMny11hcy M&rHHTRhiM Cll&KTpOM&TpOM M 0 COCTOSIIIIB.M H3 ABYX CHAhBOtjloKyCapylODlHX 

MarsaToe. HaMepene HMnyA&ca npOTOHOB OTna'lB npoaason&nOCh no nonolKaHBJO orpexa B 

BCKpOBOA KaMepe SC -ll IJoporOBhl& raSOBhiQ 'lepeBKOBCKHe C'l8T'lBKR C I R C 
2
BKllJO'lanBCh B 

aHTBCOBU81l8BBB AllB YM&HhW&HHB tjloaa OT 

+ 
.. -Me30Hhl perHCTpHpOBanBCh C'l9T'lBKOM 

rr -MeaoHOB ny'lKa. Pacce.RBD!Hecs saaan 

S
2 

B OCT8H8BAHB&nHCh B C.lloe CBHHila Me)f(Jly 

S 2 a C'leT'lBKOM S 2A , BK.IliO'leHRhiM B aaTacoenanens. C'leT'lBKH S 2 a Su. awena OT

eepcTBB, B KOTopbie upoxonan llY'IOK. B ac.xpoeoA ttaMepe SC - I aa6.ntonanac& cneAhl na-

nasmero a pacceSBHoro rr+ -M&30HOBo 3anyCit BCitpOBbiX KaMep OCyDl&CTBJI~CB COBDanQHBB-

MH 
S 1 + DC

1
+DC 2 +S

1
+S

2 
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+S

4
+S

5
+S

1
-C

2
• 

reoMeTpB'lecUs atjltjleKTBBIIOCTh ycTaHOBitB nns peracorpallBB nponecca pacceBBBB 

aaaan i7 + -M&30BOB B 38BBCBMOCTB OT yr.na p8CC9BBBB 8 1 8 TaltlKQ OT KOopllBB8T TO'l-

II:B B3aBMOA8ACTBBB B BOAOPOllHOA MBWaHB paCC'lBThl&anaCh MaTOnOM MOHTe-Kapno. 3tjltjlell:
. . . 

TBBHhiA TeA8CHhli yrOA ycTaBOBII:B B CBCTaMe ·naBTpa Mace, nony'laHRhiA R.a OCHOBa STBX 

Bbl'lBC.neBHA, COCT8B.IlHeT 2,45 •10-3 CTepan •. 

Ha puc. 2a npaseAeRo HMttyllbcaoe pacnpeneneaae 'laCTan, nonaam•x B pa.60'fYJO 06naCTb 
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I. • 

SC-11 H HMeowux nonycTHMbtll yrnoooll pa3!Spoc. 3aWTpHXOB&Rbl ua HHX Te cny"'aH, ltOTOpble 

OTo!SpaRh! no CRRMit8M B SC-I lt81t COOTBQTCTBYJOIIIR8 p&CCQSIHBJO R8311.11: yrnbl M&lK.!ly 

Tp81t8MB YAOBn&TBOp&nH ltHR8M8TRit9 1 11 TO"'It8 nepeCe"'&RHH BX B npenenaX 91tCD&pBM8RT8n&-, 

ROll TO"'ROCTH nelKana B o!S'b&Me MHWQRB, Pacnpenen&BBH BM&JOT 4jlopMy pe3KO Bhlp8lK8BBQrO 

BRita C M81tCHMYMOM npa 8,49 fso/C, COOTB&TCTBYJO!IIHM BMnyn&Cy npOTOROB 0Ttl8"1B OT ynpy

roro ~r-p pacceaRRH H8311.11. 

Ha puc. 26 npaseneao HMnyn&cRoe pacnpeneneaue, nony"'eHBoe 8 ItOIITpon&uoil &Itcnoaa· 

nuu, Kor11a TOK B cneitTpoMe,-pe M 6bln yMeH&weu B8 - 8%, B &TOM Cny"'ae ,xoocT"ny"'Ita 

fi0ll11.1181l B pafiO"'YJO ofinaCTb SC -II , OnBBitO DBK npOTOROB 0Ttl8"1H t!OCT8TO"'HO "18Tit0 

BbtpalKeR, KpuTepuu oT6opa TBKHe lK&, Kalt B ROpMan&aoll sKcnoauuuu, Bunuo, 'ITO Maitca

MYM ynpyroro nuKa cnBHHYncu, Cnollr (4,1 ;!:.0,5 eM) o npenenax owll60K xopowo cornacyeT

CH C OlKiltl8BWHMCH ( 4,4 CM), 4ucno ynpyro paCCQHHHh!X npOTOROB DO OTHOW&BH!O K OTC"'&-

T8M MOHHTOp8 T81t08 lKe, K8K B8 puc, 2a, .LlBOliHOII WTpHXOBKOII OTM9"19Bb! C06btTHH1 

KOTOpb!Q no CBHMK8M B SC -I COOTBQTCTBY!OT paccei!RH!O R8311.11 1 RO HMQ!OT HMDyn&C B 

SC-11 M&HbWHll, '18M HMDyn&C ynpyro paCCQIIHHblX !lpOTOROB, 3TH C06h!THH CnenyeT OTRQCTB 

K axTaM ueynpyroro pacceuRHII Ra3an. 

Ha puc, 2a,6 cnnowRoll nuuuell U3o6palKeaa olKilnaeMBH ~opMa ynpyroro nuxa, onpene

nHeMal! annapaTypoll u ny"'ltoM, KpBBbte aopMupooaah! K nnOWB!lB cooTB&TCTBYJO!IIell rucTo

rpaMMbt, 

.LlnH onpeneneHUH "'DCna BKTOB pacceuau11 6panuc& nee oneHKH N min a N ma:r' 

Nmin (1'29) COOTBeTCTBy&T "'HCny C06btTHll, OT06p8HHbiX no CBBMK8M B SC-I, N ma:r {151) 

- OT06paHHbiX no CHHMK8M B SC -II , noCKOn&X:y B03MOlKBb! nponyCKB HQKOTOpOrO "'HCna 

C06btTHII B SC-I H npHC"'eT HQitOTOporo "'HCna 4jloHOBb!X COfihiTHII B SC -II 1 B X:8"1&CTBe 

BepOHTHoil OU&HKH "'HCna B38HMOl!&iiCTBHii 8311'1'8 BenH"'BH8 N • ( N min + N max) /2 • 140 • 

npu Bbi"'RCneHHB CQ"'QRHH BBOnHnHCb llOilp8BitH R8 9~KTHBBOCTb C"'QT"'HKOB, &neltTpOB-

Rb!X CX&M, H8 B38HMOtteliCTBHH "18CTBU B BQ!IIQCTBQ H HpHMQCb 
1 

p-Me30ROB, 

no CRRMX:8M SC-I MOlKHO nocTpOBTb yrnOB08 p8CnpeneneHHe paCCQHHHb!X H838ll 

IT+ -Me30HOB B BHTepoane yrnoo 180-176,7°, Oxa3anoc&, 'ITO &To pacnpeneneaBe He npoTuoo-

p&"'HT H30TpODHOMy, 

nony"'eHR8H R8MH B81lB"'HH8 lio/ dO npHB&n&H8 B Ta6nBil8 1. B OWH6Ky BKil!O'IQHb! 

cTaTBCTH"'eCKBII pa36poc, ReonpeneneaHoCTb B oneHKe N B ReonpeneneRHocTa uonpaooJt, 

.QnH cpaou&BBH B Toll lK& Ta6nune npBoeneabl pe3yn&T&Thl npyrax pa6oT o uau6enee 6nB3KBX 

yrnoob!X a auepr&TB"'ecx:Bx BRTepoanax. ConocTaoneHHe ux couneTen&cToyeT o cyweCToooa

HHH 3H8"1HTen&uoro nuKe B nH~peuuuan&ROM ceqeaBB ynpyroro .. ~p pacceKRBH npa 

3,15 rao/c o6nu3a 180°, no-BBtlBMOMy, &TOT nBK HBnHeTC.Il B8CbM8 OCTpb!M, 

,,, 
'ij 

4 •• 

~'.:f 

I - ·-

... 
AoTophl !SnarOAA~Bbl aa noMO!IIb B pafiOTe B. Bupyneoy, H. Kuypa1 

H.'iepBbi!IIeBy,. A.Ueaaeoy, sr.rn&AJ:OMY, 5.3eneROBy, n.ne6eneooll, H. 

wRRy, H.Mopoa a x:onneJtTHoy·cuuxp~30TpOBa 3a o6ecne"'eaue CTa6an 

pBTenu. 

HMnym.c, 
rao/c 

2,92 

4,0 

3,15 

Coa8n,M. 

-(0,58-0,92) 

-(0,8 -1,0) 

-(0,998-1,0) 

Ta6nuna 

do/ dO, 
MK6apa/ CTepB!l 

4:!:.4 

19 :!:.5 

. 91 :!:.9 
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H HM9BWHX AODYCTHMbiJI yrnoaoll paat5poc. 3aWTpHXOB8Hhl R3 RBX Te cny'I&H, KOTOp&te 

81{bl DO CHHMK8M B SC -1 K8K COOTBQTCTBYIODIHQ p8CC9BHHIO H83SA: yrnbl M&JKAy 

MH YAOBn&TBOpanH KHH9M8THK9 0 H TO'IK8 nepeCe'leHHH HX B npet~enax 9KCDepHM9HTan&-

0'1HOCTH neJKana a ofi'beMe MHweau. Pacnpet~eneBHu HMetoT ljlopMy peaxo Bl>lpalKeuaoro 

C M8KCHMyMOM npH 3,49 fsa/c, COOTB9TCTBYIODIBM BMDyn&cy Dp0TOH08 OT.[Ia'IB OT ynpy-

17-p p8CC9HHH.!i H838A. 

Ha puc. 26 npuse)leao HMnyn&caoe pacnpet~eneBHe, nony'leHBoe 8 KOHTpon&aoll sxcnoeB• 

xort~a Tox a cneKTpoMeTpe M 6h!n YMea&meu ua -8%. B STOM Cny'lae ,xaocT"ny'lxa 

an 8 paOO'fYIO oonaCTb SC- fi • 0AH8KO DHK npOTOHOB 0TA8'1H Jl0CT8TO'IHO '19TXO 

eu. KpuTepHII oT6opa TaKHe JKe, xax a HOpMan&aoll sxcnooHilBB. BHiltro, 'ITO M&Kca

npyroro naxa CABHtrync.11. Ct~BIIr ( 4, I ;t.0,5 CM) a npet~enax oma6oJt x0powo cornacyeT

OlKHJlSBWHMCsr (4,4 CM). l!Hcno ynpyro paCCel!HHbiX npOTOHOB AO 0THOW9HHIO K OTC'Ie

T8Koe lKe, K8K Ha puc. 2a. naoJIHOJI WTpiiXOBKOil OTMe'letrhi COOI>ITIIH, 

.re no CtrHMKaM B SC -I COOTB9TCT8YIOT pacceRHHIO Ha3SA, HO HMetoT IIMnyn&c 8 

ea&wuA, 'leM HMnyn&c ynpyro paccesrHHI>IX npoToaoa. 3TH cot5&ITHH cnenyeT OTtrecTI! 

treynpyroro paccesraau aaaan. 

a puc. 2a,t5 cnnowaoll naaaeA uao6paJKeHa OlKHnaeMau ~opMa ynpyroro nu~~:a, onpene

annapaTypoA u ny'IKOM. Kpaa&re HOPMIIpoaaahl K nnomSAH cooTseTCTaytomelt ri!CTO-

"'· 
n.11 onpeneneHH.!i 'IRena axToa pacce.RWUI 6pani!Cb nae OlleHKII N min u N max. 

1'29) COOT&eTCTsyeT 'IHCny COOhiTHJI, OTOopaHHbiX no CBHMKaM B SC-i, N max ( 151) 

paHHhiX no CHHMK8M 8 SC -II • noCKOn&Ky 803MOJKBhl nponyCKH B&KOTOporo 'IRCna 

ll B SC -I H npRC'IeT HeKOTOporo 'IRena ljloHOBbiX C06biTBll 8 SC -II , 8 lt8'18CTBe 

oll OlleHKH 'IRena aaauMonellcTaull B3.11'I'a aen&'IBHa N = ( N min + N max) /2 • 140 • 

pH Bhi'IHCneHHB C9'19HH.!i BBOJlHnRCb DODpa&KH Ha S~KTBBBOCTb C'leT'IHKOB, sneKTpOB-

eM, H8 83aHMOL!9ltCTBH.II '18CTBil B B91ll9CTB8 H ApKMeC& 
p. -Meaouoa. 

0 CHHMKaM SC-I MOlKBO llOCTpOHTb yrnoaoe pacnpe)leneHHe paCC~.IIHHbiX Ba3an 

!aouoa a HHTepaane yrnoa 180-176,7°. Oxaaanoc&, 'ITO &To pacnpeAeneaae ae npoTuao-
30TJ>ODHOMy. 

•ny'leaaa.R HaMil aen&'IBHa do/ dO npuaeneaa a Ta!Snune 1. B owu6xy BKnto'lea&r 

'lecxall paat5poc, aeonpeneneaaoCT& a oneaxe N u aeonpeneneauocTK nonpaaox. 

BB&HB.!i a Toll JKe Taonulle npuaeAeBhl peayn&TaThl npyrux pat5oT a uau!Sonee 6nuaxux 

B suepreTH'Iecxux KHTepaanax. ConocTaaneBHe ux cauneTen&cTayeT o cymeCTaoaa

'IKTen&uoro AHKa 8 llK~peRilR8n&BOM Ce'leRBR ynpyroro IT~p paCCeKRRR DpB 

/c s6nB3K 180°. no-BRABMOMy, 9TOT ARK RBnSI9TCR 89C&M8 OCTpbiM• 
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AaTopbi !SnarollA)?Rhl aa nOMOill& a pat50Te B. Bupyneay, H. KaxypBRY, B. TI04jlaeay, 

H. t.fepRhlmeay ,. A. Uaaaeay I H. fna.ttKOMY' B. 3eneuoay' n. ne6eneaoll, H. Maana, A. MaTto

WRBy, H.Mop03 B xonneKTBBy·cuaxp~30TpOBa 38 o6ecne'leRRe CT86BnbROll pa60TI>I ycKo

pRTena. 

Ta6nulla 

HMnym.c 7 Coa81l.M. dO'/ dO, 
rsa/c 

MK6apa/CT9p8ll 

2,92 -(0,58-0,92) 4:t.4 

4,0 -(0,8 -1,0) 19 :t.5 

3,15 -(0,998 -1,0) '91 :t.9 
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