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Pa60Ta·Blffi0-!Illel!a B Jia6opaTopmr smep11ux rrpo6.7IeM 
06~enu11e1111oro uncTnTyTa smep11mc ncCJienoBamrll 

Hayq11ue pyxoBO~RrenH: 
RaH,Itu,naT ~ll8llRO-MaTeMaTUlleCRUX Hay-K OJrer Al!TOHOBUll 

3ruiMu,nopora, 

.--:'-

RaH,Itu,naT ~ll8llRO-MaTeMaTUqecRRX Hay-K BaJ:reHTlll! IleTpoBlllI 
3peJIOB. 

0qmrniam,11ue OTIIIOl!el!TH =: 
noRTOp ~usniO-:.MaTeMaTlll!ecRRX HaYK 
rrp$ccop 

R~aT,~ll8llRO-MaTeMaTlllleCRIDC Hay-K 
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• EOJIOTOBCRufi, 
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.A.Jre~~an.np AJmpeeBui 
Kap.nOB. 

BenyI11ee 11ay,rno-uccJienoBaTeJI1,cRoe yttpe;,ime11ue: · 
lfHcTUTyT ~H8URU BHCORUX aneprlrli, CeprryxoB. 
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ABTOpe~paT paSOCJiaH 11.ti " )euo_Ji?~. 19}(/ r~ 

3amuTa nuccepra.rum cocTonTcJI " .·. ·· " · •. Plltt?f.X • .· 1980 r. 
B " · ·" .tta.coB na sacenamm CrreltHMll8HpoBaH11oro coBeTa. 
Jia6opaTopira smep11mc rrpo6.7IeM OIDIH, r.Jly611a,MocR0BcRolt o6.7IacTu~ • 

C nHccepratnieli MOlmO 081!aROMllTI,CSI B:6U6Jill~TeRe Ollilli. 

YqeHIDi cexpeTap1, CoBeTa 
xan.nu.naT ~llSUR~MaTeMaTrrtJeCKlDC 
Hay-K Kl.A.EaTycoB, 

· 1 

OEll!AH XAPAKTEPHCTiiKA PAEOTH 

B nuccepTamm BOlllJili peaym,TaTH JJ.BYX 38KOH1iemrax Hay,mo
HcCJienoBaTem.cxruc pa6oT, KOTOpHe 8l3TOP BHIIOJIHJIJI Ha IIpoTJmel!lffl 
IIOCJienma: 6-7 JieT. B COOTBeTCTBml C 8THM OHa coc:rom-r H3 ~yx 
ttacTe!: 

l.CHCTEMA .JmCIJJIEtnmro KOIITPOJlil IIPOUEr:CA ABTOMAnmmcon 
OEPAEOTKH ~IDUMOBOll IIBWPMAIUlli C MAI'IDITHOI'O HCKR>BOI'O 
CIIEKTPOMEI'PA OIDIH. 

II.PACTIEI'l:l HEKOTOPHX XAPAKTEPHCTHK OflnmmcOI'O IlEPEXO.I(HOI'O 
H31IY1IEHHff. 

l 1IA.CTh PAEOTH 

AKTyaJII,HOCTI, IIPQ6.7Iew. B 1967-74 rr. B o:rnrn B Jly6He 6wm 
cnpoeKTupoBaHa ll BBeneHa B 8KCIJJIY8,Tamm KpynHaJI 6aSOBaJI YCT~
HOBKB. - IIJITJl!MeTpoBHtt MaI'Hl'tTHIDi HCKp0BOft cneKTpoMeTp (MHC)/11. 
YcTaHOBita. llCIIOJII,SOBaJiac~ IIpH npoBenemm mHpoRoro Rpyra llCCJieno
BaHd Ha KpymrebieM B CCCP ycKopwreJie rrpoTOHOB - cHHXpoTpoHe 
Ha :mepr:t1ll 70 rsB B CepnyxoBe.B :reqe11:t1e 1974-.77 rr. B pauax mn:o
ro c0Buec-r11oro sxcnepJ!lleHTa 0Hfilr-H~3-JU;PW21Ha cnex-rpoue-rpe DC 
OWIM npoBeneHH axcrrepuueHTH ,JVIa uccnenoBaHJia: xorepe11:rHoro oOpaso
BaJma raxenwc OosoHHwc CMCTeu; u11ozecTBeHHoro poz,iteua sapaze11-
HHX tJaCTHU; paccemma Hasa,n; H m,yrmc npo~eccoB. 061!1WI CTaTHCTK-
Ita nQJIYtJeHHoft B BTOM axcnepJ11Me11Te HH\POlJMlllUra cocTaBWia I,2 MJIH 

CTepeOif)oTorpaipd. 
0rHOCUT8nLHO uanwt rrpo~eHT IIOCTOPOHHeR llHtpOpYaIU!H Ha CHJUl

xax co ~nexTpoueTpa i.mc (qTo ooycn0Bne110 BHCOKMM xaqec:rBou 
cenexUHH npu HaOope naHHHX) nosBonMn usOpaTL cnocoO HSMepeHJ1a H 
oOpaOOTKH CHHMROB C a.BTOMaTJiqecxuu OII03Ha.Balm8M H300paze11xR. Hc
nonI,30BaHHBJI a.BTOMaTuqecxBJI cucTeua He npen1cua:rpuBaJia npe~apu
TenLHoro npocuoTpa naHHwc. 

OOHqHo ¥a IIpaKTHK8 npuueHH8TCH npyroR cnocoO oOpaOOTRH 
~Wil>MOBOli HHg)OJ)MaUHR C TpeKOBl:lX neTeRTOpoB,IIP8nYCMa.Tp:Hll8llllllrlt 
npenBapHTem.Hmi npOCMOTp naHHHX, RSMepemte 119.COR, BepaHH C06H
Td H T.n. Ilpm,ieHeHHe 8l3TOMaTR'I8CROro cnoco6a plCII08H8l38.HiUI 
0061:rrd II03BOJIJI8T CP!Jll,HO COKpaTR'rL cpoxR o6pa60TIOt 60JII,moro· 
8RCnepm,ieHT8Jll,HOrO Ma.TepHMa H npH6Jra8llTD BpeM!I IIOJIY1i8Hmi OCHOB
HHX ~SH"ieCR'lDC pesym,TaTOB.CJie;rtyeT OTM8THTI>, ,rro HCIIOJII,30Brume 

0~1:,c,:;H),•.:;.;,n.l'.'1 m1c-rueyr 
flll~fHH:!.Z r:, :·~,oUOB:lUffil 

. E.HC.Jiv,,ffEKA ... . 
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aBTOMaTRti8CROro cnoco6a pacnOSHa:BamlSi o6pasoB (pKSR'l8CKltX C06HTID1 
Ha cmnmax B TaruIX Mac111Ta6ax npoBe,lleHO Bil8PBH8 B IlpaRTmte 8Rcne
PHM8HTOB C qmm,MOBHM c~eMOM HHq>OpMa.IOm, BHilOJIH8HHWC Ha YCROP:IITe-,.,. 
JIJDC CCCP. . 

Cl;tHaito a.BrowarHqecxHI! cnoco6 pacnosHaBamta oOpasoB ooycnoBnH
Bae.r BHCOKHe rpeOoBamta x xaqecrBy H3MepeHHI!, roqaocr:H M sippe1trJ1B
aocr's! paOori,i Ka.It q>H3Mqecxoro ,D;erexropa, rax·it cxamrpyD!llero aBroMa
ra. IlPH aBrouarHqecxu H3M8peHHil HeOOXO,IOtMO BH6HparL Oll?HIRUlLHlle 
napaKerpu cxwmpoBamta c reM, qroou y.D;oBnerBopmrL nporHBopeqmBw 
rpeOOBaHHHM. C o~oa cropoHH, apxoc±L HsoOpaxeHHa or,D;enLHWC Hcxp 
MOXet pasnHqatLCB B ,ll8CH?KH pas H CHXLHO 3aBHCHT OT MHOX8CTB8HHOC
TH C06HrHH, .q?o.rpe6yer lil'l3XOro ypOBHB ,ll;HCXJ)H)(HHEUUIH. IlpOH3B8,ll8H
HaH 1tJiaCCHq>HXEUU1H HCKP noxasrura, qro Nl7~ HCKP Ha cHmmax c MHC 
OTHOCHTCH K xareropHH HCXp co cnaooa nnOTHOCTLD H306pa%8HHB. C 
,D;pyrol! cropOHH, CHHX8HH8 ypoBHH ,ll;HCKpmmHamm llPHBO,ll;HT X yBenHqe
HHD lpOHOBOI! sarpy3KH H yxy,llmeHHD orHomeHHB nonesHol! HHq>OPMEUUIH X 

q>OHy. B CBB3H C 3THM B03panraer B8POHTHOCTL o6pa30BaHHH noXHWC 
HCXp. 

Yxa3aHHH8 rpy,D;HOCTH BBXBDTCH rnaBHOI! ornHqmrenLHOI! qeproil· 
H3M8P8HHH CHHllltOB C HCKpOBWC Xe.Mep H Cll8IU!qiHqecxoa ocoOeHHOCTLD 
o6pa6orKH CHHllROB IlPH aB?OMa.THqeCKOM cxwmpoBaHHH H aBrouatnqec
KOM pacnosHaBaHHH oOpasoB. 

~RTHBHHM cnoco6oM HSMepemur CHHMROB c MHC OKaSaJIOCL 
CRaHHpoBamre Ha HP)l. 0;zuiaKO cnexmqiHRa H CJIQXHOCTl> CHHMROB IlOTpe-
60BaJIH c~s,lla~ Heo6xo~oro MaTeMaTHtiecxoro o6ecne~emur ;rr.JUI 

ynpaBJieHHJI aBTOM8.THtl8CRHM nponeccoM CKaHHJ)OBaHPISI H npoBe,lleHHJI 
nepBK'l!Ioil:.o6pa6ornn. 

BBH.nY Toro, "lfl'O 8TO MaT8M8.THtl8CROe o6ecne~eHPie COS,llaBaJIOCL 
B npe~OJIO~eHPIH MHHHMaJil,HOro ~acTrur ~e~OB8Ka B HSM8pHT~HOM 
nponecce, B8CLMa BrumliM JIBJI.ft1IOCL YCTaHOMeHPie aqxjieKTHBHOro 
KOHTpo.mt RaK sa BHUOJIHemteM OT,ll~HHX a.n:ropHTMOB nporpa.MM, TaK 
H sa nponeccoM HSMepemm H nepBK'l!Ioil: o6pa6oTRH B neJioM. ,ll;1m: 
,llOCTmiteHHJI 8TOil: nemr 6WI HCIT~SOBaH rpa,cpHtiecR:m!: ,llHCl1lI8il:. 

"BB8,ll;8HH8 IfOI!OrO cnocooa ioHtaitta qenoBeKa. C. 3BM C llOMOl!ILD 
rpB.ipHqecxoro ,IOtCnneH npe,D;OCtaBnHeT H&l npHHIU!llHMLHO HOBHe B03MOX
HOCTH ,ll;XH pemeHHH MHOrHX cnoimwc 38.,l(aq npmMa,I(HOI! q>H3HXH. B Ha
Ct0Hl!l88 Bpeua ,llHCIIJI8H HamnH CBOe llPHM8H8HH8 npx pa6ore npaitrHqec
KH Ha Bcex sranax qiHSHqecxoro axcnepmMeHTa. Hx HCnonLsynr npH pe
merum ?aKHX 3a,I(aq, ltait npoeKTHPOBaHH8 HOBWC ycTaHOBOK, MO,ll8XHpoBa-
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HHe axcnepHMeHra H nporpa.MM o6pa6otKH ,llaHHwc,Hacrpottxa sxcnepuueH
taJILHOtt annaparypu,ynpaBneHue annaparypon H HaOnn,D;eHue sa pesynLra
TaMH axcnepHMeHTa H T.n.13/~ Bee 60Jiee mHpoxoe npHMeReHHe n~
lffiDT ,llHCl1lI8H npn pemeHHH pa3H006paSHHX sa,n;a~. c:rursaHHHX C HSMe
peHH8M H o6pa60TKOil: CHHMROB, n~ae/wc C TpeROBHlC ,ll8T8KTOpOB B 
8RCil8pHM8RTax ~HSHKH BHCORHX 8Heprntt 4-IO/. J{HCilliett HCITOJILSYJJT 
C neJII,JO COS,llaRHJI YCJIOBHil: ;rr,JUI aKTHBHOro BMemaTe~CTBa ~e~oBeKa B 
nponecc aBTOMarHqecxoa o6pa60TKH, C08,llHH8HHH Ta.KHX xaqeCTB 3BM, 
xax Oucrpo,D;ellcrBHe, cnoco6HocTL pemaro cnoinme 38.,l(aqH, c TBop-
qecKHMll B03MOJJIOCTHMll qenoBexa. HcnonL30BaHH8 ,D;HCnnea rio3BOXH8? 
YM8HLmHTL norepn HHq>OPMaIU!ll, IlOBliCHTL 3!pp8KTHBHOCTL H xaqeCTBO ee 
o6pa60TKH. IlpHM8H8HH8 ,llHCnnea K pemeHHD pasnHqRfIX 38,)(aq aBTOMaTH
qecxon o6pa6otxH ,D;aHHwc·B·ycnoBHHX cnoltHoro q>H3Hqecxoro sxcnepH
MeHta npe,D;CTa.BXH8T Il03TOMY B8CLMa aKTYMLRYD 38.,l(aqy, 

u~ pa60TU, Ilepe,ll aBTOPOM ,llHCCePTllllHH 6Wia nocranneHa 3a,I(a
qa npHM8H8HHH AHCnnea ,ll;XH KOHrpona H aHaJIH3a O?A8XLHWC 3ta-
ITOB aBTOMaTH1!8CKOtt o6pa60TKH CHHMKOB C "trnc - OT HSMepemm CHHM
KOB Ra aBTOMaTe HP)l ~o npoBe~eR:im peKOHCTPYKnHH co6uTHil: B 
Ilp0CTpaRCTB8 C UMLJO ,llOCTITTt8HPISI BliCOKOll aqxjieRTHBHOCTH HSMepeRHil: 
H · o6pa60TKH, B TO~ ~HCJie H MHOrOJ1~8BUX co6UTHil:. .. 

)lncrurell ,llOJillteH 6HJI o6ecne~HTL B03MOJKHOCTL noc~eioBB.Te~LRoro 
Ra6JIIO,ll8HHH H KOHTpo.mt sa pesy~LTaTaMH OT,llMLHUX STanoB o6pa6oT
KH. 

CHcTeMa MaTeMaTHtl8CKoro.o6~cne~eRrur o6pa60TKH CHHMKOB C r.mc 
COS,llaBMaCL B npemo~o~eHHH npoBe,lleHrut HSMepeHHii 6es npe,llBapH
TeJILHoro npocMoTpa ~mMoBoil: HRq>OPMa!Um B pe~e·aBTOMaTR'leCRO
ro onosHaBaHrut o6pasoB. IloaTOMY nepe,ll aBTOpoM cToJIJia sa,11a~a 
paspa6oTKH H coS,llaH:im raxoro cnenHMHSHP.9-BaHHOro MaTeMa.THl!ecxoro 

·o6ecne~eHrur .llHCillieR, xoropoe nosBOJIHJIO 6u He ronLKO ocy111ecrBnHTL 
KOHTpo~ sa pesy~LTaTaMH, HOH npoBO,llHTL rpa,cpHtieCKHil: aRa.n:HS pa3-
H006pa3HWC qiyRKIU!l! OT,D;enLHWC 3Tall0B o6pa60TKH(npoBepHTL npa.BHJIL
HOCTL pa60Tli aJiropHTMOB pacnOSHaBaHIDI:o6pasoB, ~HJILTpanHH rpe
KOB, penepoB H. T.n.). 

Ilocxo~LKY cHcTeMa.MaTeMaTmecxoro o6ecne~eHrur HSMepem H 
nepB~Oll o6pa60TKH CHHMROB C ,.me COS,llaBMaCL nonH O,llHOBpeMeH
HO C KOMillI8RCOM ,llHCl1lI8il:HIDC nporpaMM, npe,llnOJiara.n:oCL HCilOJILSO
BaTL ,llHCITJiell T8.Rllt8 B neJIJDC YCRopeHIDI paspa60TKH, OT~a,IJ;RH H BH8,ll
peHHR B IlpaRTHKY aroil: CHCT8MH, 
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Hamrur HOBl-!3Ha 

HaY'{Hrur HOBl-!3Ha cocTOHT B coa~aHm1 Ma.TeMaTnqecKoro o6ecrre
qeHIDI CHCTeMH ~HCIIJiettHoro KOHTPOJIJI, rrpe~HaaHaqeHHott ~ COBMeCT
HOtt pa60TH C aBTOMa.Tnqecxon CHCTeMott H3MepeHlitt Ha CKaHHpyiomeM 
aBTOMaTe HP){ H o6ecrre~en aHaJm8 ~aHHl:llC, rrruryqeHHHX co CHHM
KOB C 60JII,IDOro HCKpoBoro CIT8KTPOMeTpa, Ha Bcex 8Tarrax rrepBnqHott 
o6pa60TKH. Oco6eHHOCTI,D C08~aHHoro KOMWI6KCa rrporpaMM Sll3JIJI8TCR 
B08MOlKHOCTI, BHBO~a Ha.3KPaH ~HCIIJieR H8o6paxeHlitt CHHMKOB B aBTO
MaTnqecKOM pel!CllMe BHCBeqnBaHM, IT08BOJIHBID8rO BeCTH COBM8CTHYJO 
pa6oTy ~HCIIJieR H HP){ B pea.,n,HOM Ma.CmTa6e BpeMeHH. 

Ilpa.KTHqecKrur µeHHOCTI, 

B HaCTOJI111ee BpeMR 60JII,ill08 KOJinqecTBO HH<pOIJMaitHH, IIOJiyqeHHOtt 
B CeB.Hcax MMC, HalCO,IO{TCSI Ha CT~ oClpaClOXltH H 8JI8JIH3a B mum 
1-1 B cp1-1anqecxmc ueHTpax HTaJIHn111/'~CHcTeMa ~HcIIJiettHoro KOHTPOJIJI 
BHe~peHa B rrpouecc aBTOMaTnqecxott o6pa6oTKH ~aHHHX c MHC Borum. 

CTpyxTypa coa~aHHoro Ma.TeMa.TffqeCKoro o6ecrreqeHHR ~HcIIJieR He 
rrpHBR3aHa X8CTKO K KOHKpeTHOMy SKcrrepHMeHTY_MHC.Ma.TeMaTffqeCKOe 
o6ecrreqeHH8 HMeeT MO~JIJ,Hyio CTPYKTYPY, 'ITO IT08BOJIJI8T cpaBHHT8XbHO 
nerxo rrepecrpaHBaTbCSI Ha oClpaClOTXY HOBHX ~aHHl:lX (B TOM qHcne H 

~auirax APYrHX axcnepHM8HTOB). 
Paapa60TaHHM aBTOPOM ITpaRTnqecRaR CHCTeMa ~HcIJ.1IettHoro 

KOHTPOJIJI, nettcTByiomrur COBM8CTHO C aBTOMaTnqecKott CHCT8MOtt H8M8-
peHHJI Ha CRaHHpyiomeM aBTOMa.Te HP){, IT08BOJIHJia SHatrHTem.HO ITOBH
CHTI, H~8lKHOCTI, HSMepeHlitt, o6ecrreqwra BHCORYJO aqq\eKTHBHOCTI, 
H xaqecTBo naHHIDC aBTOMaTHqecKoro pacrrosHaBamm o6pasoB. 

Ily6~HRaIUIH.llepBaR qacTL nHccepx~H HarrHcaaa;¥o ~~epHMBM 
ill8CTH pa60T, orry6~HKOBaHHl:llC B BJU(e C0001!(8HH'1 OIDill ~!or. 

06~eM pa60TH. IlepBaR qaCTL pa60TH COCTOHT H8 BBenemm,Tpex 
r~aB, aaxmoqeHHR H CITHCRa JraT8paTypa. Conepxa.HH8 pa.60TH HSJIOJteHO 
Ha 56 CTpaa~ax. B STY qaCTI, n1-1cce,PTBitHH BXO.n;HT 34 PKCYHRa. 

EH6~Hor~uqecKd CITHCOK COCTOHT HS 27 HIDIM8HOBaHd. 
06md o6~eM nepBott tzaCTH nxcce,PTru:tHH COCTaBJIJieT 83 CT~. 

ConepmHHe pa60TH 
. r~aBa I. ,tHMeP,H HCllO~I,SOBaHHJI nIICIIJI8R B o6pa6oTK8 !pWII,MO

BOfi HH<pOIJMBitHH ID7 ITORaSHBaDT, qTo cosnaHIIe nIICIIJiettHott ClICTe
MH cymecTB8HHHM o6pasoM SaBHClIT OT pJI,IJ;a CJI8.ItYJ)llllIX <pa.KTOpoB: 
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I. BH.na TpeKOBOrO neT8KTOpa, rrpHMeHReMoro B naHHOM <plISnqecKOM 
8KCll8pHMeHT8 (rryBHPLKOBaR RaMepa, HCKpOBOfi CIT8KTPOM8Tp H T.rr.). 

2. ~H3HqecKott s~aqn, pemaeMOtt B SKCrrepHMeHTe,H CJIOXHOCTH 
HS06paxealitt Ha CHHMKBX C TpeKOBOro ~eTeKTOpa. 

3. BH,na HSMepHTMLHoro ycTpo~CTBa, npHMeHReMoro ~ rrepeBona 
H306paxeHHtt Ha <pOTOIIJieHKax B UH<pPOBYJO <pOpMy,H nOJIII yqaCTHSI 
qe.noBeKa B H3MepHTMI,HOM rrpouecce ( ITQJIYaBTOMa.TH,aBTOMaTH,pa.60-
TaJOmHe C yn~eHH8M ITO MaCKe, aBTOMaTH C MHHHMaJII,HHM ytzaCTHeM 
qe.noBeRa B HaMepHTMI,HOM rrpouecce). 

4 • .l{ocTynHHX TeXH1-1qecKHX cpencTB ( nHcIIJieR c ero 6aaoBHM 
MaTeMa.TnqecKHM o6ecrretremreM, 3BM). 

B r~aBe ~ naHa xapaxTepncTHRa HcxonHHX naHHHX, orrpeneMD
mHX B aHatrHTMLHoil cTerreHII paapa6oTey nIICIIJiettHon cncTeMH rmc. 
Ilp:imonHTCR OITHCaHHe ycTaHOBKH MMC, crroco6a rrruryqeHHSI H <pOTOrpa
<pHtJ:8CKOro CMMa. IDI<pOPMaitHH. CqiopMy~HpOBaHa <plIBnqecKrur a~atJ:a, 
pemaeMrur Ha 8TOtt ycTaHOBKe. IlpHBeneH 1IpIIMep THITnqHwc CHHMKOB 
co6~HR. OITHcaH npouecc o6Mepa II rrepBHtJ:Hott o6pa6oTKH • .l{a.Hu 
Heo6xonm.rue cBeneHHR 06 HCTIOJII,BOBaHHHX TexHnqecKKX cpencTBaX: 
3BM, nHcIIJieR co CBeTOBHM Rapa.HnaIDOM Hero 6aaoBoro MaTeMaTnqe
CKoro o6ecrretJ:eHM. 

B r~aBe 2 H3JIOE8HH ITPHHUHITH H OIIHCaHH B08MOJKHOCTH COBnaH
HOro aBTOpoM CIT8UHMH8HpOBaHHOrO Ma.TeMaTnqecKoro o6ecrretJ:eHM 
nncIIJieR, rrpenHa3HaqeHHoro ~ Ha6mo,neHHR II,KOHTPOJIJI aa o6pa6oT
KOtt naaa1:DC c MHC. 

Ha PHO.I IIpHB8A8Ha Clnox-cxeua HCIIOXb80BaHHSI ,IO{CllX8SI Ha paa
nHqHHX ,3Tanax oClpaClOTKH Clll!wtOB C MHC. Rax BHAHO H3 pHCYHXa, 
,IO{Cllnea MO~eT IIPHM8HSITbCSI Ha CX8AYDl!lHX qerupex 3Tanax nepBuqHoll 
oClpaClOTXH AaHHl:lX: Ha arane H8MepeHH'1, rrpoBO,IO{lWX Ha aBTOMate HPJ; 
Ha _3TaITe ~HXLTPB.IU!H AaHHWC C HPJ; IIPH cClopxe npoexuua - nepeA 
BXOAOM B rrporpauuy reouerpuqecxoa pex0Hctpyxu1-11-1 coClurutt (nporpau
ua POMEO); Ha arane uauepeHutt, npoBO,IO{lWX Ha nonyaBrouarax IlYOC. 
)tnSI K8llt)(Oro 3Tana oClpaClorxH C03AaBMOCb OTA8XbHOe,cneuHMH3HpbBaH
HOe oClecrreqeHHe )O{Cnnesi. Alltopou OWIH COBAaHH qerupe rrporp8lllfflwc 
KOMIIJieRca: "JmCIIJIE!t-HP.l{" ( j)!;PL - HPI> ) ; ".lmCIDiliii-4HJI:bTP" (llS?L-FLT/4') 

".l{HCIUIEl-1-POMID" C :DS?L - RM ) u ".l{HCIUIEtl-ITYOC" C 1)SPL - ?.S >, 
oClecneqHBaill!(He BHBOA qucneHHOtt HH~OpMauIDI Ha ~KPaH ,IO{CllX8SI B npo
uecce BwueyxaaaHHWC aranoB oClpaClorxu. 

06mrur cTpyitTypa rrporpaMMHoro o6ecrretJ:eHM rrpe~cT~eHa Ha 
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puc.2. Ha 3TOtt 6~0K-CXeMe MOlKHO Bf:l.ll:8~RTL TPR OCHOBHHX qacTn: 
ynpa.BnHDlllYD ~CTL (ocymecTBJUieT yrr~eHne pa6oTofi Boero rrpor
paMMHoro KOMIIJI8KCa); RCITOXHRT8UHYD qacTL (cpopMl'!pOBairne B ITllMJI
Tli SBM R306pazemm CHRMKa, paMnqHHX rrpeo6pa30BaHRH Han HRM, 
Bf:l.ll:aqa nao6pazeHRJI Ha aKpaH lI ,n;p.); arrrrapaT HacTpoiiKu na aa.nan
Hhle YMOBRJI pa6oThl (pa6oTa c Ta6~nuen rro,n;dopa pelKUMOB u rrapaMeT
poB). 

PadoTa ITO~L30BaT8M 3aKJinqaeTCH B BhIITOXHeHRll or,n:enLHl1X 
liHCTpy-KUliil IlJili lIX Hadopa C ITOMOUU,ID CB8TOBoro Kapatt.nawa lI Ma
BliaTyphl rry~TOBoro Te~eTaiirra 3BM. 

Ilpe,n;ocTaBJll!eMHe rrporpaMMaMl'l B03MOlKHOCTil, TaKile, Ra.~: ITO~Hoe 
yrrpaMeHRe MarHRTHOfi ~e~TOR, co,n;eplK8.lllei1 BXO,ll;Hhle ,n;aHHb!e; cpopMlI
pOBaHRe H306pazemrn: Ka,npa B IIO,I(XO,IVIII{8M BH.n:8 ~JI rrpOBO,n;m.mro 
rrpOCMOTpa; HCITOXL30Ba.Hlle pa3Hl1X pelltl!MOB pa60ThI (or6op rpeKOB ITO 
HCKpa.u, C06h!Tllll - no sa,naHHOH CHCTeMe rrpn:3HaKOB C rrocne,n:ynmeR 
3aITHCbD 3TOH MH~OpM~llll Ha Mal'HRTHYD neHry); Cpa.BH8HR8 C rrepBOHa
qanLHOH HH~OPM~nett H ,n:p.,- ITOXHOCTLD·Y,ll;OBX8TBOpann BCeM rpe6oBa
HMHM, B03HllKa.JllllliM B rrpouecce KOHrpona li a.HMR3a pesynLTaTOB nep
BliqHQH o6pa60TKll ,ll;a.HHl1X c Ml'!C. 

B r~aBe 3 ,n;eMOHCTpn:pyroTCJI peay~LTaThl pa60Thl ,n;HCM8HHOH 
CRCT8Mhl MHC Ha BC8X qeTb!pex STarrax rrepBRqHoil o6pa60TKU ,n;aHHHX. 
Plic.3 a,6,B WIJIIOCTpllpyroT padoTy ,ll;RCM8JI Ha Tpex pa3HHX STarrax 
rrepBnqHofi o6pa6oTKR. 

Bo BpeMJI MaCCOBHX I13M8peHutt CHUMKOB C r\rnc ,n;ncMeR rrpRM8-
~CJI B ~ru=rx BHeaarrHoro yxy:n;meHM padoqero pelKIIMB. (TaKIDC, 
Kalt rpy,n:HOCTH rrpn ITOHCKe perrepH11X xpeCTOB, ITOCTOHHHOe nporra,na.Hne 
ncxp B orrpe,n:eneHHHX Kauepax) nnH B cnyqaax pasnRqHh!X c6oeB arrrra
parypu ,n:na 6ucrporo BhIHCHeHna RX rrpnqHH. ,Il,llcrrnen ycrrelllHo ITPHBne
xanca ,n:na xoHrpona npouecca CKa.HnpoBaHHH, KOHTpona xaqecrBa .n:an
HHX, nocrynaJ)JI{HX ns HPl, ,n:ns 6Hcrporo o6HapyxeHHH n ycrpaHeHHa 
B03MOlKHhIX CllCTeMaTHqecKllX onrn6oK.Ha ararre WllXLTpaullll ,ll;a.HHhIX ,ll;llCITnett 
nosBonan rrpoBo,n:nrL 6Hcrpyn HacrpollKY nporpa.w.1 WllXLTp~nn,r.K. pe
synLraru H BXO,ICHhl8 ·,n:aHHhl8 KOHTpom1poBMUCL O,ll;HOBpeMeHHO. C ITOMOUILD 
,n:ncnnea rrpoBo,n:nnca KOHTPOXL KaqeCrBa ~llXbTPaUllli ,n:aHHhIX ll paCIT03Ha
Ba.Hllfl o6pasoB.KpoMe roro, Ha arane no.n:roroBKll .n:ammx K reoMerpn
qecxott pexoHcrpyKUllH ,n:ncrrnett dun ycneruHo ITPHMeHeH ,n:na onpe,n:eneHHH 
roqHQCTHhIX xapaxrepllCTllK crreKTPOMeTpa. 
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.ti 

a/ 

6/ 

B/ 

Tue. 3. a/ IIepBM rrpoeim'AfI Ra,n;pa !~ 36 rureHRu }ii 693, 
peROHCTPYJ!pOBaHHOro TIO .naHHblM C rmc npu 
noMomu rrporpar,.,MH ",Ul!CIDiilli-HPJl". 

6/ Pe3yJJ:E>TaT qiHJJ:E>Tpauuu. HsoclpaliteHHe cqiopi,mpo
BaHO rrporpaw.1011 ",IUlCIIIlEii"."<l!l!JlhTP". 

B/ 06e npoe1m,m 1<a,n;pa 1;, 36, BhlCBeqeHHHe o,uno
BpeMeHHO npu nOMo1110: rrporpar,,1MH ".llHCILJI~1-POMB0". 
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Co3,llaHHOO MaTeMaTHIJOCKOO ooecrreqeHHO 011aro,11apR ero YHHBOPCMb
HOCTl! H 01101JHoll ctpyxtype nerxo Hactprurnaetca H rrpncrrocaominaer
ca K oOpaOOTKe ,llaHHUX He l'OJlbltO C ycTaHOBKH !.!UC. B ,IIHCCOPT8.l.lH11 
rrpune,11e11u rrp1wepu BhlBO.Ita Ha axpaH ,11ncrr11ea nmpOJll.!arurn, rro11y1JeHHOil 
rrpu oOpaOo:rxe Ha HP.It H rronyaBTOl.laTe IIYOC CHIWKOB C rrysupbKOBUX 
KaMep UEPHa, "IlD,111,.!UJlhl" 11 2-MOTPOBOll nporra.HOBO!t KaMOPhl mmn. 

B SaRJIJO'!OHllH R nepBoll ttac:rn .D:Hccep:ranIDI cqiopMy-JIHPOBaHH 
OCHOBHHe pesyJibTaTu a:ron "!aCTH pa60TH. 

OCHOBHl:lM pesy.1I1,TaTOM rrepBOll tiaCTU .nnccep:ranuH SIBJIJieTCJI 
paspa6oTRa H cos,naHne MaTeMaTnecKoro 06ecrreqe1mJI cncTeM11 
.D:HCitJiett11oro KOHTPOJIJI, It08BOJIJDOII1ett rrpoBO.D:UTI, al!aJIU8 .naHH!:DC aBTO
MaTmecRoro HSMreHIIB CHID.mOB C Ml1C Ha BCeX aTarrax rrepBli'Il!Oil 
00pa60TK,/r3, 14 ' a TaRlKO BBO.D: 3TOll CHCTe!.m B 8KCIIJzyaT8.UH10. B 
rrponecce rrpoBe.neHHJI aToll.pa6oTu anTopoM 6wr pemeH PJI.D: CJie.nyro
IllHX rrpoMeM, HM8IDII1HX CaMOCTOJITeJII,l!Oe 8Hatte1me: 

I) ocymecTllJIOH pelltHM 0.l(HOBpeMOHHOll paOOTU .D:HCitJieSI U CKa
HHPYIDmero aBTOMaTa HP.U rrpu ncii:OJI1>80Bamm .nByx 3BM/IS/; 

2) OCYIJ18CTBJie~ peimM 8.KTlIBHOfi pa60TU .nncitJieJI, lICitOJII,80BaH
Hllll ,nJIJI CHID!teHHJI BOJlllllUHU qioHa . ~II OitP,e.neJieHHU TO'l
l!OCTHHX xapaRTeplICTUK crreRTPOMeTpa 6 ,I?7; 

'.3) ocYIJ1eCTBJieH crrennaJII>Hif.l: pe,ioo..i paOo:ru 3BM, o6ecrrettn:BMur.rll 
pe,na.KTHpoBaime.TORCTOB rrpo~~" u rrporpaMMHUX KOMitJieRCOB 
c rryJII,TOBOro TOJieTafirra 3BM 81 . 

2 l!ACTh PA60TU 

A.~TYaJII,HOCTI> rrPo6JieMH. Ilepexo.nHoe R8JI'.{'leHne (rm),BOSHHRaJr 
meo rrpn rrepecettennn sapJI:1ten11on ttacTn:nett rpannnu pas.ne~a .D:BY-A 
cpe.n c pas.mttlmlMII .nnaJieK:rpn:tiecRm.m: cBof!cTBaMII ( I lI E. 2 ( £ 1 I 
£2 ) 6wro ItPq.!5C,a8aHO OOJiee Tpll.lmaTII JieT TOMY Hasa.n nms6yp

rQM n: ~paHRoM' 19 ; HMn: 6wro ItOKasaHO, 'ITO llHT eHCHBHOCTI, ITH B 
orrTR'teCROM .nnarrasoHe qac:ro:r,ncrryme,Horo "Hasan", pacTeT rrpm1.ep-
110 RaK 6, t .B !959 ro"JI.Y I'apn6SIH 201 ItOJIY'!WI 4lOPMYJIU ,lt.'IR BUllHC-
• '!eHmI l!HT8HCUBHOCTn mI, UCIIYi:iOHHOro "Brrepo,11" ,H BitepBHO oOparnn BHU
Mrume Ha :ro, tITO rm "Bnepe,n" co.nepzuT B ce6e :rruui:e H peHTreno
BCRYD ttaCTI, crreKTpa. IlpR'!eM RHTOHCHBHOCTI, peHTreHOBCRoro IIlI 
pacTOT JIHHellHO C 8Heprnell. 
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CertllaC yxe It11aHHPYDTCR ycxopm:enn: npOTOHOB Ha 
CB8PXBHCOKHe 3Hepr:1m ( OOJiee 1000 raB). JJ;rn npoBe)J;OHHJI q>ll3KIJe-
CRUX 8RCITOPHM8HTOB Ha 3TIIX YCROPHTOJIJIX Heo6xo,nIIMu ,neTeRTOpu, 
crroco6Hue perncTpnpoBaTI, n pa8Jln'laTI, 'laCTRnH TaRIIX CBepXBUCORHX 
aHeprntt. B CBJI8H C ~nHettHott 8aBilCHMOCTI,ID IlHTeHCRBHOCTH USJIY'le-
HHR OT 3Hepr1m qacu1~u, )J;1IR 3TOlt ~011H BOCbMa rrepcrre!tTHBHU ,IIOTOK
:ropu, cos)J;aHHHe Ha Oaae rm. Ha Mex;cyHapo,11nou cm.mosnyue no 
nepexo,nHOMY RSJiyqeHHKl 'aCTRn BHCOKUX aHeprnll, ROTOpllll COCTOJIJICJI 
B EpeBaHe B 19?? r.12I, yrc.e 6wrn ~OJio~eHu pesy.1I1,TaTu rrepBoro 
aKcrrepIIMeHTa,ncrrOJII,SYIDmero ~eTeRTopu rm .D:JIJI perncTpannn rrpo"JI.YR-
TOB peaRnUil p + p - e+e- + • • • • 8TOT 3JtcrrepHMeHT ItP,OBOftWICJI 
Ha ycRopRTMe co BCTpettHHMH rryqRaMH rrpoTOHOB B IlEPHe7221. · 

~eTeKTOPH ill1 npnueHRDTCJI H ,1111Jl ncc11e,110BaHnlt B KOCMHIJOCKHX 11y1Jax. 
Ha ROCMII'leCROtt CTaHIJ;IIII Aparan EpeBaHCKoro ~Il8R'l8CROro IIHCTHTY
Ta Ha BUCOT8 3200 M co6paHa ycTaHOBRa ;rr;rn IICCJie,nOBa!IHJI a,npOHHOli 
ROMitOHeHTU KOCMWieCRIDC .nyqen ll usy-qemut BSam..io.nettcTBnll ItllOHOB 
n: rrpoTOHOB c paMR'!HHMll II.D:pa.MH rrpn 8Hep~HJIX BUille 500 raB/23 ,241. 
OcHOBHOli ttaCTbID 3TOli ycTaHOBKll JIBJIROTCJI ,neTeRTOp peHTI'eHOBCRO
ro rm c o6mett ItJioma,ni,ID 9 ~-

OrrTH'lecRoe rm ItORa He RCitO~I,8JOTCJI ,nJIJI pern:c:rpannn OT~Mb
HIDC sapmiteHHHX qac:rn:n. TeM HO MeHee,Ra.K ITOKa3aHO B pa6oTax 
Bap~CROro/25, 26 ,2?/,0HO ~OXeT ,naTI, neHHUe CB8.D:8HHJI.O napruJeTpax 
rryqKOB qacTn:n. 0ItTR'l8CRM oMaCTI, qacTOT IIl1 rrpe,ncTaBJIJIOT B 
HaCTOJIII1eO BpeMJt 60~I,mott RHTepec C ~II8R'l8CROH TO'!Rll speHUJI, 
He~aBHO BrrepBue aRcrrepHMeHTaJII>Ho na6JllO,naJiacI> RHTep:pepeHnHJI rm, 
B08HH.KaIDll18ro rrpu HaKJIOHHOM rra.neHRH MORTPOHOB Ha ~Be rpaHn:nu 
pas~eJia/251.HsBeCTHO, 'lTO RHTep:l)epemmro llSJIY'lellliJI BaBllJIOBa~~e
peHROBa, Harrpm.mp OT .nnyx pa,nnaTopoB, ~o cnx rrop Ha6JllO~aTI> He 
y.naJIOCb. ilHTepec K mt B ITOCJie,nHne re.nu CHJII,HO B08poc. F'£TI, BCe 
OCHOBaHUII C'!HTaTI>,'lTO C"!eT'llIKU, COS~aHHue Ha 6ase rm, B CROPOM 
6y,nYIJ1eM 6y"JI.YT mnpOKO HCitOJII,80BaTI,CJI B ~Il8UR8 'laCTRn BUCORHX 
8Heprnn rum Ha ycRopwremix,TaR H B ROCMH'IOCKHX ~.IIOSTOMY 
Borrpocu, cBJISaHHue co BcecTopomrnu :irny-qetrneM cBoi!cTB ITH, n HaCTO
JIII1ee BpeMJI BOCbMa aRTYaJII>HU. 

UeJII, pa60TU.0CHOBHaJI sauatta BTOpoli 'laCTU .D:HCCepTB.UHOHHOff 
pa60TU COCTO&,'Ia B IICCJie~oBainrn (paC'!OTH.ElM rryTOM)xapaRTepncTHK 
OitTR'!OCROI'O IIlI B CJIY'lae HaRJIOHHOI'O rra.neHHJI 'la".CTRn Ha rpaHIIIzy 
cpe,na-BaKYYM. XOTII COOTBOTCTByD!!{llO qiopMyJIU fIJ,f HSBOCTHU yr&.e 
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.n:aBH0/28( ll3-8a IDC rpoM03,JJ;ROCTH no.n;po6HHii trnc~eHHIIB aHMH8 
npOBO,ll;MCH TO~bRO B tiaCTHOM CJIY'Iae MH nepne~URY~HpHoro na.ne~ 
HUH qacTllU Ha rpaHllUY pas.n;e~a MeT~-BrucyyM/291.YpoBeHb BWIBC
~nTe~bHOH T8XHURH B HacTomuee BpeMJI ITOSBOlieT npoBeCTll ITMHllli 
tlllC~8HHIIB aHMH3 mo~r~ TIH.ABTop npo.n;o.mm.n: ncc~e.n;oBaHUH,npo
Be.n;eHHHe B pa6oTe72 'C U~ID BWffi)I8HllH OCHOBHHX xapaKTepnc
TUR OITTJitl8CROrO TIM, BOSHHKaIDll.18ro npn H~OHHOM na.nettun ~CTllU 
Ha MOCRYJO rpaHllUY ,JJ;Byx n~6eCROH8t!HHX cpe.n;,~o6H no~~D 
npe.n;cTaMeHue o CBOHCTBax TII1, npe.n;cKasHBaeMHX Teopnefi B 6onee 
o6meM CJIY'Iae. 

Hay,:rnrui: HOBllSHa 
Ha~Ha.H HOBll8Ha pa60TH COCTOllT B c~e.n;yro111eM: 

I. IlpoBe.n;eHH pactieTH OCHOBHHX xapaRTepncTUR OITTlfll8CROro TII1, 
B03HURaIDll.lero npu HaMOHHOM na.neHllll qacTllU Ha rpaH"l'{Uy pas,n;Ma 
cpe.n; MeT~-BaRyyr.~ n Harrp~eRHoro B BaRyyM. 

2. Ha OCHOBe· 06n1ux cIJOPMY~ I1I1 pacCMOTpeHh! CBOHCTBa llSJIY'I8HUH, 
B03Hlmanuiero npu na.nemrr,r 3apHJKeHHHX tiaCTllU Ha rpaHllUJ .n;nyx cpe.n;, 
ll3 ROTOph!X Hll O,JJ;Ha He HMHeTCH BaRyyMOM ( Sr .;. e2 .;. I). 

3. PacctiuTaHhl ll npoaHMll3llp0BaHhl CBOHCTBa TII1, B03HURaIDll.lero 
im rpaHllUe npospatIHIIB .n;HBJleRTpw,t - BaRyyM npu nepecetiemrn ee 
IJaCTllUUMll C 8Heprnefi B6~usn nopora B03HURHOB0HllH ll3JIY'I8HllH 
BaBIDIOBa-~epeHROBa. 

4. PaCC!IIOTP-0Hhl OCHOBHhle CBOi1:CTBa I1I1 "Bnepe.n" n "Ha3a.n", 
B03mman111ero Ha rpaHllUe MeT~-BaicyyM H HarrpaMeHHOro BHYTPb 
MeT~a. 

ilpaKTuqecRa.H U0HHOCTb 

PactJ:eTH xapaRTepncTHR Irn np0Be.neu1,1 B mupoRoM .n;nana3oHe 
3Heprufi ( OT t=I,OI .n;o f =5,88 x ro4) MH PMU YCROpUTe~ett, 
TaJrnX, Ka.K: c:irnxporrnKJIOTPOH Ha 660 Ll3B B ,lly6tte; CHHXIJOTPOH Ha 70 .rsn 
B Cepnyxoae; CHHXIJOTpOH Ha 500 rsB B EaTaBHH ( aIIA); MHKIJOTIJOH Ha 
I'.3,5 M3B B ,llydne; JIUHeJ;lHhlll ycKOIJHT8Jlb 3JieKTPOHOB Ha 2,5 f3B B Xapb
KOBe; 3JleKTpOHHhlll CHHXIJOTpOH Ha 6 f3B B EpeBaHe. PesynbTaTH npo
B8A8HHHX pacqeTOB MOryT dHTb npuMeHeHhl npu ITJlaHHPOBaHHH H npoBe.ne~ 
mm 3KCnepuMeHTOB Ha 3THX,a TaKllte dy.nyll.lHX ycKOIJHT8JISIX Ha BHCOKH8 
3Hepnm,BTIJIOTb AO 3Heprun npOTOHOB 1000 r3B ll 3Jl8KTPOHOB - 30 f3B. 
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Anpo6aµnH pa60TH 

OCHOBHUe pe3yJibTaTH BTOpon qaCTH )UICCepraurut 
co.n;eIJl(aTCH B pa6oTax13D-351 , ony6~HKOBaHHHX B BH.JJ:e coo6111eHmt 
n nperrpnHTOB OI1IDI, a TaRJKe B Brui;e cTaTe:ll B xypHMe Nucl. Instr. 
and Methods. BMeCTe c /29/ OHR npe,nCTaBJIS!IlT ITOJIHUlt UHKJI 

pa6oT, ue~HKOM ITOCBJlllleHHHit CBOitCT:naM OITTlfllecRoro m1. Umur co
CTOllT ns ceMU pa6oT, B ruecTn us ROTOpm: aDTOp ,JJ;IICcepTauun npn
HHMM Henocpe.n;cTBeHHoe ~acTne. 

06'beM pa60TH 

BTopasi tiaCTb )UICCepTaunu COCTOHT Jt3 BDe,neHHSIJ 
"!8THpex r~aB ll CITHCKa JlllTepaTypH.Kro..na.H r~ana CHaOJKeHa RpaTRRM 
S~tieHneM, B ROTOPOM Il C.lltaTOU qiopMe rrpnBe.n;eHhl OCHOBHUe pe-
3Y~bTaTu H BHBO.JJ:H, BUT8RruOllllte us MaTepnana, npe.n;cTaMeHHOro B 
.naHHoil r~aBe. Co.neplltattue BTopoit tJ:acTn .n;nccepTaunn nMoxeHo na 
63 CTpaHllUax. IlpaRTlltl8CRll BCe pesy~bTa~u pact1eTOB rrpe.n;cTaMeHH 
B BH,JJ;e PHCYHROB ( ?2 pncyttRa). EnoinorpruplltleCR:itit CITHCOK co.n;ep
l!lliT 54 HaHMeHOBaHUH. 06mmt 06'beM 3TOfi qacTH .nnccepTaulm COCTa
BRll II8 CTpaHllU. 

Co~e))JKa.HHe pa60T11 

B r~aBe I npime.neu.u: peay~bTaT.U: pactJ:eTOB OCHOBHhlX'. xapaKTe
PHCTUR rrepexo.n;Horo H3JIY'I8HUH B BH,JJ;HMOtt t1aCTH cneRTpa .D:JIHnporoHOD 
c :meprnen 660~ MaB ( '( •I, 7) ,mtXJIOHHO na.naDIIIHX Ha roJICTYD nJiacTHH-: 
KY HHKeJia, HaJCO,Il;SIIIIYDCS B Baxyyue. Yrnon.u:e pacnp8'A8JI8HHS ITH ,llJIS 
paSJlllt!HIDC yr~OB HaRJIOHa tlaCTllUH 1p· .naHU B TpexuepHHX 
rrpe,nCTru\JI8HllJIX ( CM. pHc.4).ITMJt!eHU BH,JJ;OllSMeHeHHl18 qlOPMY~.U:, 
ynpomaJJil1lle pact1eT& paMllt!HllX xapaRTepHCTUR IlH,BOSHHRa!OD1ero rrpu 
H~OHHOM rra.nemm qa_CTHU BHCORllX :meprd. .l];JIJI mHpoRoro .n;nanaso
Ha '! ( OT f =2?, 5 ~ ,no '[ = 5, 88 X ID4) pacctlllTaH& yr~OBHe 
pacnpe.n;MeHHH OlITlfll8CKOro I1Jl npll rra.neunn tJ:aCTllU rro.n yr~OM 
V =45° Ha MOCRYJO rpamn.zy- HURMb-BaRYYM.Pact1eT.u: no.n;TBe~a

IOT TeopeTlltleCRHe rrpe.n;CRB.SaJUUI O TOM, 'ITO npn 6Ml,lllllX 'l 3Ha
"IHT6~bH8H 'IaCTb I1JI "Brrepe.n;" cocpe'AOTOIJHD8llTCa ORMO HanpaBJie
HIDI CROpoCTll ~CTHIUl B YSROM l<OIJyce c pacTBOpoM 28"" 2/f . 
I1H "aasa.n" co6npaeTCH B ysRd KOIJyC C OCblO, smJUJD111ettCH 88.PRBJil>
HHM OTpallte~eM B8RTOpa CKOpoCTH B rpa.Hnue pas.n;Ma cpe.n;. 9ra 
tlaCTb I1I1 W.CTeT C 3H8prnei1, Rlllt ~ e,1 f .KpoMe Y5KOHaITpaBJI8HHWC . . . 
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PHc.4. YrJIOBOe pacrrpe,n:eJieHne IlHTeHCHBHOCTll TIH,ncrrymeH
Horo "Brrepe.n:"( W")n "Hasan"( \(1);rrpn na,neHnn rrpo
TOHOB c :meprneil: 660 M3B ( 'X =I, 7) Ha TIJIOCitYJO 
TIJiaCTMHKY mrae.JIH rro.n: yrJioM 'If' =.5°. 

PHc.5. BM yrnon!1X pacrrpe,nenem1it KBaHTOB rm n m, nc
nymeHH!lX "nrrepe,n" 11 "Hasa.n" Ha nnocKoit rpa.m1ne 
){;-S.,ol.rip11 'f= 0° H pa3Jll!''.lHl1X J . I- ( =I,05; 
2- f'=I,I; 3- ('=I,2; 4- ('=I,3; 5- '('=I,5; 
6- f=I,7; 7- ('=27,5~ 
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KOHYCOB "Bnepe,n:" ll "Hasa,n".~aCTb ITH HMeeT mnpoKoe yI'JIOBOe 
pacnpe,n:MeHne ( ± 45°), llHT8HCllBHOCTb KOToporo IlpaKT~8CKll He-
3aBHCH:r o:r t' . lIOJIHOe tlHCJIO q>O?OHOB mt, HanpaBJI8HHOro KB.K "nnepe,n", 
?rut H 11Ha38,lt~ m,:ee:r 3aBHCHMOCU,., /;n, f HatlHHM C '{' '> / 0 :2. • 

B rJiaBe 2 nnepBue npnBe,neHU ll npoaHaJill3llpOBaHU HOBUe 
!pOpMy-Jiu .n;JIJI nepexo.n:Horo n~eH:rur,BosHHKruomero rrp11 rrpoJieTe ~ac
THU ~epes IllIOCicylO rpaHnny pas,n:Ma cpe,n: C OTJIH'IHm.m OT HYJIR 
.n:nan:eKTpll'IeCKm.m_ npoHnnaeMOCTRMll (HHKMb-KBapn:).PacqeTHUM ny
TeM rro:rtasaHo, ~To n~eHne, ncrryu1eHHoe B npospa~Huil: .n:nan:eKT
PHK, o6Jia,naeT cBoil:cTBaMH rum rrepexo,n:Horo nan:~eHHR, TaK n 
n~eHHR BaBMOBa-qepeHKOBa, T.e. OHO RBJIHeTCR cMemaHHUM -
rn6pn,n:HUM n~eHneM (I'M). rn, rum n H~emre BaBMOBa-qepeH
KOBa, HOCHT rroporoBufi xapa.KTep H B03HmtaeT npn CKOpOCTHX,rrpeBu
manmmc rroporoBYJO cKopocTb (!> = /IReEi /lei .B TO lite BpeMR orro HMe
eT mnpoKoe, rum n rrepexo,n:Hoe H~errne, yrJioBoe pacnpe,n:eJierrne 
(CM. pHc.5).MaRCHMy-M llHTeHCllBHOCTll rn CMemaeTCR rro yr~ B sa
BHCllMOCTll OT CKOpOCTll ~aCTHUH /3 B C~OTB8TCTBHH C lp()pMy-JIOR 
cJ~G ... .,: ~Jlle.£i/,,;ie1 .IIOJIHM HHTeHcnBHOCTb TI1 B saBn:cHMocTH oT 'l 
TaRllte Be,n:eT ce6R rro,n:o6Ho ~epeHKOBCKOMY n~emoo, T.e. Hacuma
eTCR rrpu BUCOKHX f .ilMeeT M8CTO CMbHOe BJIHRHHe ru6pn,n:Horo 
n~eHHR, B03HHK8l0mero B o,n:Hoil: cpe,n:e, Ha CBOil:CTBa rn.B ,n:pyroil: 
cpe,n:e. 

B rJiaBe 3 rro,n:po6HO npoaHaJIH3HpOBaHU CBOil:CTBa m1, B03HllKaIO
mero rrpn rrepece~eHnn sapRllteHHOil: ~acTnnen rpaHHIU,i rrpospa~Hufi 
,n:nan:eKTPllK -BrucyyM, ~o IIOSBOJIMO BWIBHTb llHTeppepemnroHHUe 
aqxpeKTU Me.lJUtY nepexo,n:HUM ll ~epeHKOBCKllM llSJI~eHHSIMll B ~CTOM 
Bn.n:e. BwmJieH Heo6~uil: Bll.D: yI'JIOBoro pacnpe,n:MeHlIH (ITH) B6JIH3ll 
rropora BOSHHKHOBeHlIH n~eHWI BaBHJiooo-qepeHJtooo(pacnpe,n:Me
Hne c MllHHMy-MOM; CM. pnc.6). Xo.n: IIOJIHOil: RHTeHCllBHOCTll rm, 
BCne,nC?BHe H~ MllHHMy-MOB B yrJIOBUX pacrrpe,n:eJieHHJDC ITH,HMeeT 
TaKJEe OC068HHOCTb B ,n:orroporoBoil: o6JiaCTll ( IIOJIHM llHT8HCHBHOCTb 
yMeHbmaeTCR C pocTOM i ) . Ha OCHOBe lp()pMy-JI rm B 8.MIJJillTy,ltHOM 
npe,n:CTaBJieHllll IIOKa3aHO, ~o CYJ,!MaPHOe R~eJme, RCJIYIIl8HHOe 
B cpe,n:e ~cTnneil: c (!>> rf~ , ecTb pesyJibTaT RHTewiepeimnn Tpex 
BH.JtOB nsnyt1eHntt: nepexo,nHoro o:r peaJILHoro sapa,na, I'll:0Plf,nHOro o:r 
peaJILHoro sapa,na n nepexo,nHoro (rnOPlf,nHoro) o:r sapa,na nsoOpa1:eHna. 

B rJiaBe 4 np:imo.n;RTCR pac~eTu yrJioBux pacnpe,n:eJieHd nepe
xo,n:Horo H~emm, BOSHBK8Dmero Ha rpannne :eaxyyM-MeTBJIJI Hmm-
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pa.BJieHHoro BHYTP:Ei M0T8JIJia( CM. p:uc. '7). Ilo.npo6HO paCCMOTpeHl:l '· 
CBOfiCTBa llBJIY'l:0HIDI BaBw:rona-qepeHKOBa B CHJThHO rrorROill8.IOmett cpe
.ne,TaKlle, KBR: ero aanpaMeHHOCT:Ei. noporoBull xapaxTep H nonapn
sanIDI llBJIY'l:0HIDI. 06pamaeTCH BHHMaHlle Ha cymecTB8HHmi BKJI8.n 
H3nyqeHHH BaBHROBa-qepeHKOBa, npoHBRHD~llllCH ~ 3KCnepnMeHTax no on
THqeCKOMY nepeXO,IlHOMY H3nyqe1UfD.B qaCTHOCTll, .naeTCH od~HCH8Hll8 COB
n~emm 3KCnepHM8HT8.Jll,Hl:lX ll TeopeTnqeCKHX xapaKT8PHCTllK ill'! npn 
CllCTeMaTH'JSCKOM npeBNIIISHID! ypoBHefi llHT0HCRBHOCTefi llBJIY'l:SHHH; 
BWJ:BHraeTCH HOBOS 06MCHSHlle Il0HB7ISHIDI nepneH,Itlllcy'RHPHOfi KOMilO
HSHTH; o60CHOBHBaeTCH 3MrrllpH'l8CKOe npaBWIO \v

11
- VJ-'- ,npHMeHHe-

MOe npll cpanHeHllll TeOpllll C aKcnepHMeHTOM no OilTH'ISCKOMY ITH; 
,11;aeTCH od~HCHSHHe pa3Hl:lX ypOBHell ~OHa npu H3MepeHHHX llHTeHCHBHOCTH 
ill'! "Bnepe,11;" ll "Has~". Ha OCHOBaHl!H 3~e:KTa BaBHROBa-qepeHKOBa ,11;a
eTCH HOBOe o6~HCH8HHe aHOMaJIHH B cneKTpe ITH, HadnD,11;aeuon B cnyqae 
CKORl>3H~ero n~eHHH qaCTH~ Ha IlOBepXHOCTl, cepedpa. 

OcHOBHl:le pesy~TaTl:l.IlOJIY;I8HHl:l8 BO BTopott qacTH 
,nuccepTaIUIH 

OCHOBHl:lM pesyR:EiTaTOM BTOpott qacTH .IlHCCSPTanHll HMH0TCH 
TO , qTO B )O{aIIa30He OT '( • I,01 ,IlO '("' .. 5,88 X 104, 

,IlOCTHraeMHX Ha COBpeMeHHHX YCKOPHTSRJIX MeKTPOHOB H npOTOHOB, 
npoBe,IteH IDllpOKHfi Kpyr pactieTOB no llCMS,IlOBaHmo OCHOBHHX CBOfiCTB 
onTHtISCKoro nepexo.nHoro llBJIY'l:SHIDI "Brrepe.n" ll "Hasa,n",BOSH:mtalO
mero rrp:u neprreH.ItHKY~PHOM ll HaKJIOHHOM rra,neHHH qacTHD; Ha rpaHll
rzy pas.neRa cpe.n C paMH'!HHMll .IlllMSKTPlltI0CKllMll CBOfiCTBaMll. B 
qacTHOCTH: 

I. Bnepnue BHITMHSHH o6mHpHue pacqeTH OCHOBHHX CBOfiCTB OITTll
qecKoro rrepexo.naoro HMyqeHHH, BOBH:mtruomero rrpH HaKJIOHHOM rra.n:e-
1!!!!! qacTHD; Ha ITOBSPXHOCT!, MST8JIJI-BaKYYM. Pesy~TaTH 'pacqeTOB 
yrROBHX pacrrpe,IlMSHllfi npHBe,IleH!l B TpeXMepHl:lX rrpe,IlCTa.BJieHHmc, 
ITOSBOJLIDOmHX Har~HO rrpocRel!mBaT:E, sa llX rrpocTpaHCTBSHHHM llSMe
H8HllSM B saBHCHMOCTll OT yrHa HaKJIOHa qacTHD;!l 1./J • 

2. Ha OCHOBe aHBJIHSa 06IllllX gJOPMYR ITH, rrpHBS,Il8HHHX nnepBue, 
BHHB710HO rH6pgnHoe ll8JIY;ISHlle, BOSHHKruomee rrpll rrepecetieHllll qacTH
n;eii mocKofi rpaHHD;!l ,IlByx paMH'IHHX cpe.n ( e r I 8 2 I I), 
BKJIIOtiruomee B ce6H tI0PT!l KaK ITH, Ta.R ll HBJIY'l:0HHH BaBwrona-qepeH

KOBa. 
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3. BnepBue BHHB710Hl:l llHTepliepeHD;HOHH!le ajipeKTH B TIM, rrpoHllJIRIO
mH0CH B Bll,Ile r~dOKIDC MllHllMYMOB B yrROBHX pacrrpe,IlMSHHHX.Bwm
ReHHHe oco6eHHOCTll B03HllKaIOT B YBKOfi 06RaCTll 3Heprllfi qacTHil;H 
B6Rll3ll rropora B03HllKHOB8HHH llBJIY'l:0HllH Ba.BHJIOBa-qepeHKOBa. 

4~ Ha ocHone o6mHX cpopMy-R ITH·Brrepnue npone.neHl:l pactieTu 
yrROBHX pacrrpe.nMeHllfi TIM, BOSHHKaIOmero Ha rpaH,m;e M0T8JIJI-BaKY
YM ll HarrpaMeHHoro BfiYTP:Ei paMH'IHHX M0T8JIJIOB. IIo.npo6HO paccMOT
peHH CBOfiCTBa llBJIY'l:0HllH BaBMona-qepeHKOBa, BOSHHKalOmero ~ 
M0T8JIJIOB, ll o6pameHO BHHMaHHe Ha ero cymecTB0HHmi BKn~, npo
HBHHD~HllCH B 3KCnepHM8HTax no OnTHqecKouy ITH. 

5. naeTCH 06MCH0Hlle aHOMBJillll B cneKTpe ITH, Ha6JIJJ,IlaeMott IlPll 
CKM:E,8Jllll8M Il8.n8Hllll qacTHD; Ha IlOBepxHOCT:E, cepe6pa, Ha OCHOBe 
HBJIY'l:0HIDI BaBHJiona-qepeHKona, BOBHHKruom_ero n rrorRomruomeil cpe.ne. 
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PHc.6 YrROBHe pacnpe.neReHHH KBaHTOB ITH B B9ltYYMe 
.ItHH rpaHHD;!l xnapD;-BaJCYYM (T.e.ncrrymeHHHX "nnepe.n") 
rrpH .norroporoBmc f : I- t =I, 16; 2- f =I, 14; 
3- f=I1 I2; 4- i=I,I8; 5- f=I,20. 
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PHc. 7 YrJIOBHe pacrrpe,n;eJieHI!.11 IIHT8HClIBHOCTII ID! "Brrepe,n;", 
B03HmtalOII18rO BHYTPII M8TaJIJIOB Au , cu , Ag , Ni , Al 
ll Pt Ha rpamm;e Ba.KYYM- M8TaJIJI,.JJ;JI.ll ,n;JIUHH BOJIH 
i\ =5500 A u i =27, 5. IlYHRTIIpHofi JinHnefi rroRa

saHo IIOJIOllt8HJie yr;ra U3JIY'{8HII.ll BaBWIOBa-qepeHROBa, , 
B08HUKaI01I1ero B -Pi. rrpn: f =27, 5 u A =5500 X. 
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