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OBIWI XAPAKTEH1C'rnKA PAEOTH 

AKTYAJIHIOCTh. B"OcHOBHIDC HanpaBJieHHJJX aKOHOMB.qecKoro :a counaJI:E.HO
ro pa3BHTl!JI CCCP Ha 198I - I985 I'O.ltll :a Ha nepno.IJ; .IJ;o I990 ro,1.1a", ItOTO
pue CSUJI:a IIpHHSITH XXYI c'I>e3.IJ;OM KIICC , nocTaBJieHa 3a.ztaqa noBl:lllleHM aip
<peKTHBHOCTH Hayqru,IXHCCJI8.IJ;OBamtll. Onpe,IJ;eJimolltllM <Pa,KTopoM ycnelllHOI'O pe
meH:aJI aToft 38,Itaq}!· RB.1UI8TCJ1 nponecc HenpepUBHo:ro ycoBepmeHCTBOBamm :a 
oCSHoBJieH:aJI annapa-rypu, :acnoJI:E.3yeMott np:a H3yqeHu:a <pn3HKH MHKpOMB.pa, 
KOCMOCa :a B npmtn:a,ItHHX HayKa.X. B :RCTOKa.X YKa3aHHOI'O nponecca JI8llra.T 
HOB118 H)t8H, H8TPa.ztnill'lOHHll8 TeopeT:aqecKHe Pa3pa.60TKR li B03H:ait8lOlll88 Ha 
-csaae H8CitOJI:E,ICWC HanpaBJI8Hl'l:A HOBOS, p~ee He CYII18CTBOBaBm88 HaIIpaBJI8Hl'l8 • 

AKTYaJI:E.HOCT:E, npoCSJieMU J+OBl:lllleHW! aqxp8ItTHBIIOCT:a Hay,mm: HCCJI8.IJ;OBa
H:a:A oCSoCTl)Jl8TCJI Ha aTane pa3BllT:aJI 3KCnepm.1eHTBJil,HHX M8TO.IJ;OB, ROr,IJ;a 
napaM8TPH annapaTYpH np:a6JmlltaJoTCJI It CBOl'IM <pn3:aKO-T8Xlll1qecKHM npe,IJ;e
JI8M H ItOr,D;a nponecc COB8pmeHCTBOB8HJ11!1 3KCnep:aM8HTaJI:E.HO! T8Xlll1KR 3a
M8WIJ18TCJI. B 3TWC YCJIOBWIX Y HOBOit T8Xlll1K:a~ OCTaeTCJI Jm60 IJYT:E, YCJIOllt
H8H:aJI KOHCTpyiai;rui YCT8HOBOK H IlOBllllleHIDl a6COJIIOTHHX H OTHOCHT8JI1,HI:DC 
3aTpaT Ha ,ll;OCTHllt8Hl'l8 IlOCTaBJI8HHOit neJIH, JI:aCSo nepexo,IJ; Ha H8TP8Jt:Rill'lOH
HlI8 H CSOJiee 3qq>8KTHBHH8 M8TO.ltll pemeHWI T8X llt8 3a.ztaq, 

TeMa .101ccepTamm Henocpe.D;CTBeHHo CBJI3aHa c.oTMeqeHHo:A Bl:lllle 3a.zta
-qe:li llOBl:llll8Hrul aifXV9KTHBHOCT:a Hay,IHHX HCCJI8,ll;O:BaHHli. B_He:li OnHCaHH H8-
Tpa.zt:Rlll'10HHH8 aRCnepHM8HTaJI1,HlI8 M8TO.ItH, EX>Topue ll03BOJIJDJT IlOJiyql!T:E, 
mmrpl:llll B 3qq>8KT:aBHOCT:a BWOJIHJl8MOI'O 3KCll8pH.M8HTa, 

UFJTh ~EPHPYEUOR .Ill1CCEPTAilifil. Ue;u, .101ccepTamm 38.It1D)'llaeTcs n 
TOM, '<IT06H T80p8T:a"l8CKR oCSoCHOBaT:E, H8Tpa.,l01IU10HHH:A IJYT:E, IlOBl:llll8Hrul aip
<peKTHBHOCT:a 3KCnepHM8HTaJII,HHX M8TO,Jl;OB, ll0,ll;TB8p,l01T1, 3KcnepHM8HTBJI1,HO 
KOppeKTHOCTb HOBHX llO,ItXO,ll;OB H npO,ll;8MJHCTpnpoBaT:E. aKcnepHMeHTaJII,HO EJIH 

IJYT8M MO,ll;eJIHpOBaHM Ha 3BM, pacCMaTplffiM pa3JIH'tHH8 npHMepu, KaKHM-OCS
pa30M pa3pa60TaHHH8 aBTOpoM M8TO.ltll ll03BOJUDO'l' pelIIRT:E, aKTYBJI:E.HHe npo-
6JI8Mll 3KCll8pHM8HTaJI:E.HOit <])H3HKR. K 3Tl1M npoCSJI8MaM OTHOCJITOJI: I) npo
CSJieMa OilT:a"l8CROI'O M:aKpOCROna-aBTOMaTa ,It1I.f.[ .fUt8pHott q>OT08M;y'JI1,CHR; 
2) npoCSJieMa TOllOJIOI'H"l8CKOro C'I>8Ma mtq,opMamm C q>OTOrpaj/HI coCSHT:al B 
TP8KOBHX KaMepax, BHT8Kam!M l13"KapTllliHOI'O"XapaKTepa Ha6JI10.n;aeMHX oCS'I>-
8KTOB; 3) npoCSJieMa COB8p1118HCTBOB8HHSI T8H8BIDC np:aCSopoB B OllTl!K8 C ne
JI1,D IlOBHm8Hl'lJI -qyBCTB:RTeJibHOCT:a R ynpo~eHl'lJI KOHCTPY~ 9THX np:aCSopoB; 
4) npoCSJieMa llOBl:llll8Hl'lJI mtq,opMa.T:aBHOCTH ,ll;8T8KTOp0B qacTHn BHCOKRX aaep
r:ait B yCJIOBIDIX, ROr.D;a <])HaHl'CO-T8XH:a"lecK:ae napaMeTpu .D;eTeKTopoB .IJ;OCTHr
JI:a CBOIDC npe,n;eJibHHX 3Ha"leli:a:A, 

3A111011!AD,!HE IIOJIOmmH. TeopeTHqecKOe o6oCHOBaml8 HOBHX M8TO,ll;OB pe
meHR!l npoCSJieMH llOBllllleHWI alfxI/eKTHBHOCTH Hay,mm: RCCJI8,ll;OB8Hntt Ha OCHOB8 

0 ;;,bE!l~HEH~IVI vlhC H1Tl:l .. 

1L1f PHblX ,v1ccn::: COSAH~l~ 
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npneMa., CyntHOCTJ, m>Toporo COCTORT B TOM, 'qTO Ha6.mo.n:aeMlle BeJill'll'llW 

no~epraroT RHTerparrbHOMY npeo6pa30BaIDUO Ha CTa.rtllll ll3MepeH1Iii, npll'l8M 

a.rteRBa.THoe ~ RaJJUtO:li aa.rta'lll InITerpaJII,HOe npeo6paaoBaH1Ie npo:aa:ao.Itl!T 

ll 3axa.H"Il1B8lOT pan1:,me, 'IBM pe3YJibTaTH ll3MepeHRfi IIOCTyrulT B 6JIOK 3aim-
Cll ,Il;amlliX, . 

:3KcnepRMel1TaJibH08 IIO,IJ;TB8pll\l(eHRe ll MO,D;eJmpOBaHlle 11a SBM s@'?eKTRB

HOCTR RalKJ];OI'O l!.3 paapa6oTamrn:x: aBTOPOM M8TO,Il;OB. 

IIocTanoBKa n. nprum;m:marr1,Hoe pemeHRe · nepeimMemwx Buwe rutTYaJILIWX 

npo6JieM 3KCII8p!1M8HTaJILllO:li Wll3RKll Ha OCHOBe MeTo.n:a llllTerpaJILHoro npe

o6pa30BaHllll 11a6~aeMIDC BeJIR'inm. 

BHBO,Il;ll O npaKTll'l8CKOil 3Ha'lllMOCTH peayJILTaTOB llCM8,Il;OBaHRii. 

HAY1IHAfl HOBMSHA HCCJIE.UOBAHIDL · Teop~Tn'lec1me n a1tcnepI1MeHi'aJ1LHHe 

llCM8.I(OBa.:HID! n paapa6oTiat HeTpa.z:tll]JllOHHlDC M8TO,Il;OB IIOBHW8HIDI 3~KTRB

HOCTH Hay'IIlllX'RCbJie,n;oBaHllll IJYT8M RCIIOJIL30Ba.Hrul llHTerpa1II,HllX npeo6pa-

30BaHllii Ha6JDO,n;aeMIDC B~ll'lllH Ha CTa,Itml R3Mepemrlt. IlO,IJ;TBepll\l(eime npa

BWILHOCTR RCXO,Il;HIDC IIOJIOJK9Hl'1R paapa60T8HIWX.M8TO,Il;OB 3KCil8pRMeHTaJILHOii 

wnanlCll nyTeM IIpOBe.n;eHIDI aKcnepRMeHTOB :a MJ,n;eJmpoBa.:HRSI Ha SH.l:. 
IlocTanoBKa n nprum;m:marr1,no HOBOe pemeHRe aKTYMLHI:DC npo6JieM aK.;. 

cnepm.1eHTaJ1I,HOil lp1!31Utll IJYT8M It0p8HHO/il: nepecTpofiKll JIOr:lllCll ll3M8peHRii, 

nprum;m:maJILHllX ll3M9H8Hd B ItOHCTpyro:J;ruIX COOTB8TCTBYJDlltllX np:a6opoB ll B 

aJll'OpRTMBX o6pa60T!tll peayJILTaTOB H3MepeHnii. . 

IlPAKTWIECKME PE3YJThTATll HCCJIE,UOBAHml~ Ilpa.KTR'lec:Kru:I 3Ha'l:11MOCTL 

npoBe.n:eH~ llCM8,IJ;OBaHRil COCTOHT B TOM, 'ITO 6wm Ha.fi,n;eH!l IIOBJ:l:8 peaep

Bll cyI!\8CTB8HHOro IIOBHW8ImJI ~KTRBHOCTH Hayinnrx: RCM8.I(OBaHllii. Paapa-

60TaHHNe M9TO.I(ll MoryT 6b1TL peKOM9H,ll;OB8.HH .I(JISI BHe.n:pemm B Texmmy ::mcne-
. I 

pHM9HTa, KaK COOTB8TCTBYl(llltli9 COBpeMeHHOMY YJ)OBHlO pa.3BRTIDI Jia-

aepHoil TexmmR, KOrepeHTHOil OIITHKH, Bll'lllCJIRTeJil,HOii Texmmn, no:,ry

npOBO,IJ;HllKOBIDC npn6opoB C sapsmOBOii CB.fl3LIO, M9TO.I(OB li3I'OTOBJiemm 

.IillWPa.KIUIOHIWX pemeToK :a TexmntH wna:a11ec1t0ro aitcnepHMeHTa c IIY'lltaMll 
sap&llt0mwx 11acnm. 

IlpaKTH'l8CICll8 np8RMYlll8CTBa paapa6oTammx M8TO.I(OB IIOBHW9HM 3~It

TRBHOCTR HaytmIDC RCM8.I(OBa.Hllil xapaKT8pll3YJOTCS M9JtYll)lillfMR nap8M8TP8Mll, 
IIpmm;mmaJILHO HOB08 OIITR119CK08 ycTpoi1CTBO, 4JYPI,8-MRKpOCitOII .n;n:SI J!,Il;e~· 
HOii WoTO3M;yJILCID1, II03BOJU18T aBTOM8.Tll3llpOBaTI, npo~cc npOCMOTPa H,11;8p
HOfi WoT03MYJILCID1 ll npo~ecc ll3M8peHRa reOM8Tpll118CRlfX xapaitT8pHCTKK CO-
6HTllfi n IIOBblCRTI, CKOpoCTI, me o6pa60TRR B 300-oOO pas. Ilpmru;mmaJILHo 

HOBll8 · TOIIOJIOr:11118CKK8 8JII'Opll'l'Mll C'tll!THBamuI• KapTRHHOff.. ru$)p~, oc.:. 
HOBamme Ha H8TPa.z:tll]JllOHHOM l:ICIIOJII,3OBamm ,IillCitp8THllX ~tt Yo.mna, 
llO3BOJIJmT IIOBHCilTI, CKOpoCTL o6pa60Tltll R .I(OCTK1lL ClltB.TM O6'L8Ma1,RapTKH
HOll:1t~PWUJ;lll:I B 50 - IOD pas. Ilprum;m:mam,Ho HOBaJI KOHCTpyroJ;WI IIOJrY-' 

npOBO.n;HRitOBOro np1:16opa C aapsmoBOtt CB.f13I,10, roTOpaJI p8a1Ill3Y8T TOIIOJIO-
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rn'leCICllii arrropRTM C"IHTimaHWI npm.rux TpeitOB, II03BO.JllI9T IIOBJ:l:CRTI, CKO

poCTI, o6pa6oTKR B 50 pas n BO cToJILKo xe pas ClltB.Tb· 06'Le1,1 HmIX>PMa.IJ,llH 

0 IIpRMl,lX TpeKax. Paapa60TaHHll8 Ii naroTOBJI8HIIll8 HOBlle 3JI8M8HTll rwtL

(lepT-OIITHKR coxparu=noT '3YBCTBllT8JILHOCTI, TPa.rtRmIOHIIllX npn6opoB n II0.3BO

JUIIOT B H8CKOJII,KO pa3 COKpaTRTL BpeMll, l!,lzy1Jl88 Ha lOCTllpoBRY T8H8Boro 

npu6opa. Paspa6oTamrne n npOMO.D:eJIHPOBaHHJ:l:8 Ha 3:IN MYJILTRIIJI8KCirue ;n;e

T8ItTOpll 11acTnn 11 MYJibTruDI8KCHlli1 R3MepnTeJII, 3MRTTaHCa ny-qKa llOHOB 

.n:aroT Bl:l:HrPHW BO BpeMeHR B IO - 30 pas. 

CTPYKI'YPA .lll1CCEPTA11.illi. ,UnccepTaIJ;rut cocTonT na BBe;n;eimJI, 11eTupex 

rJiaB n sarono'!eHRa, co.n:epl!tRT I54 cTpaHHD;lI MallilIHOIIHCHoro TeitcTa n I26 
HJIJIIOCTpannii. Bo BB8,It8Hllll .n:aa: KpaTICllil o6aop M8TO.I(OB, OCHOBaHHIDC Ha RH

TerpaJl~HIDC npeo6paaoBaHIDIX Ha6mo.n:aeMIDC BMlI'lllH, CWDPMYJIRPOBa.HlJ aKTY

aJILHlle npo6JI8Mll 3KCII8pRM8HTaJILHO:it lp1!3llltll, pememme aBTOpOM B .n:nccep

Ta:nnR, n .n:aa:a o6ntaJI xapaKTl\3PllCTRKa .n:nccepTa:nnR, B nepBoit rJiaBe npe.n:

CTaBJieHH HOBH9 paapa6oTKR B o6JiaCTH 4JYPI,8-0IITllKR, BRJI101laIOntR8 ceMef

CTBO qiypI,8-MHKpoCKOIIOB ~ H,11;8pHofi qx)T03MYJILCim. BTopaJI rJiaBa OCBe

ntaeT paapa6oTKH, OCHOBaIIHJ:l:8 Ha. npocTpaHCTB8HHOM npeo6pa30BaH!llll y OJima. 
B Tp8TL8:it rJiaB8 orrn:caHH HOBHe . paapa6oTIG! B o6JiaCTll rHJIL6epT-OllTRKR. 

MyJI1,THIIJI8ItCilll8 .n:eTeKTOPll 'laCTHU Ii fqJII,TRIIJI8ItCHl1M ll3M8PllTMJ, 81-filTTaH

ca IJY'lKa llOHOB paccr,10TpeHll B 'l9TB9pToil rJiaBe • 

COJJ;EPlKAIBIB PABOTH 

BBE.n;EIBIB 

Bo BBe,n:emm .ztana ItpaTitrul llCTOpIDI M8TO.I(OB :a npn6opoB 3KCII8pnMeH

TaJibHOii qJH3llKll, OCHOBailliIDC Ha RHTerpaJIJ,HllX npeo6pas,oBa.mmx Ha6.mo.n:a-

8M!IX BMll'lllH. 0TM8118HO, l!TO II03:Ke BCero pa3pa60TKR JIO,n:06HllX M8TO.I(OB 

6llJIR Ha~aT11 B o6JiacTlI H,11;8pHoil WoT03My-JII,CllH, CRCT8M o6pa60Tla!: 

WWILMOBOfi nmlJopMa.IUm, .n:eTeKTOpoB 'laCTUU BllCOKHX aHeprntt, a T8.IOK8 B 

cncTeMax KOHTPOJIH ~l13ll118CKRX Ii reoMeTpll118CKRX xapaKTepRCTllK IJY11ItOB 

ROHOB. Ilpll1!RHOii Taitoro 3aila3,Il;l1BaHIDI aBJIS8TCS TO, 'ITO TO'llta poCTa BO 

BC8X YKa3aHHIDC M8TO.I(llitax .JI8lltliT Ha CTHK8 MHOrRX HanpaBJieHl!ii: COBp8M8H

HOil Ma.TeMaTRICll, Teopnli RHqx:>PMamIR, qJypJ,8-0llTRKll, roJiorpaqillH, IIOJIYIIpo

BO,n:HRKOBO:it, aJieKTpoHHKR., a Taitllre TeopHU KO.IO!poBamm cnrnaJioB B TeXHH-
,1 , . ' . .•. ., 

Ke CBH3ll, . , , ·, ,,. 

Hccir.et,tq'.!)·~ IIO TeMe pewepnpyeMoil ,IillCCepTannn 6wm Ha~aTll aBTOpoM 

B 1966 r., C µpewrol!temrn no E:CIIOJIJ,30BaHIDO B T9XHHK9 TpeKOBIDC KaMep 

nprutnnnoB.qiyp1,e-on,TRKR/39; .B I968 r.6Wia $PMYJJllPO~a µ Ha'lBJIB. pea.mI

' aoBimaTbCH nporpaMMa ncCJie.n:oBaHnit B o6JiacTn rWib6epT-OIITmrn /I/. 
B I970. r. 6wm paapa6oTanu nepBue My-JII,TUIIJieKcH11e .n:eTSKTop11 tiacrnn, 

ycTpofi~'i'BO ii: nprutll,IDI ,IteilcT~ KOTOPllX cymecTBElHHhlM o6pa30M OTJIH'IaJilICI, 

OT Tpa.rtIDJ;liOHHllX npndopoi/,14 .B I974 r.aBTOpOM 6wm H~'laTbl llCCJie,n:oBaHM 
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no ncnom,so~ qiyHK~ Yo.mua. ,!VIII TOnOJioruqeCiwro cqnT1IBaHim.1capTIDIHOii•• 

rurcpopMa~/I'l .B I978 r. 6Wia paspa60TaHa OCHOBHM cxerr OIITnqecrwro 

qiyp1,e➔1IIKpOCROna .IVI1I IIpOCMOTpa nn;epHoii qJOTOSMYJII,CRi/
49 .K ICOHIJY I9b0 r. 

6wm 3aBepmeHI,t Teo~eTH/ec.:me llCCJ!e,D;OBa.IDIH ll 3RcnepHMeHTbl Ha MaiteTe . 

cpyp1,e-M1mpoCRona!2 ' 23 ,no r.io,n;e.rrnpcmaHHIO TOnOJIOI'll'!eCRHlC OJII'OpHTMOB C'Ill

T~ IIp.HMUX TpeKOB, 3ICCnepHMeHTll Il llCCJie,D;OBa.IDIH no I'HJII,6epT-OnTH-

Re' 381 ,a TaroKe pas~60TJgI .IJ:~1,1 JiryJII,TIW.IIeKCHHX CliCTeM ll3MepellWl .n;By

MepHOli RHqiop111a11;1nl 12 • 201. 

UeJIIi llCCJI8,Il;OBamul:, BmIOJllI8HHHX aBTOpoM, COCTOl!Jia B TOM, 'IT06ll 

npo,n;eMOHCTpllpoBaTb IIpaRTll'l8CRYIO 3Ha'IRMOCTI, 11 nepcneKTHBHOCTI, HOBllX 

M8TO,Il;OB CYlll8CTB8HHOI'O IIOBWil8Hru! BqxfleKTRBHOCTR HayqHUX RCCJI8,Il;OBa.mtil:, 

ocHoBamrnx Ha rrp:rmmme RHTerpruriiHoro rrpeo6pasoBa.HruI Ha6JIIO.n:aer.rux Be

JIR'lllH B rrpou;ecca me :irsMepemm. 

rJiruia I • ®'PbE--MvlKPOCKOII .llllil fl,l~PHO~ 4.>0T03!,LY.Jru:vill 

B I'JI. I nocTa.BJISHa 11 IIplIHIUl.IlilaJIT,HO IIO-HOBOr,w pemeHa rrpo6JieMa on

TR'l8CROI'O MllitpocKOna-aBTOMaTa ~ smepnoii qJOTOBMy-JII,Cilll, KOTOPYIO 683-

ycnenmo IIllTMllCI, peIDHTI, B TeqeHHe noCJie,Il;HllX 25 JI8T BO MHOI'llX Jia6opa

Top:rurx: 1vm.pa. ABTop Halll8JI IIpll'lllllY Hey,n;aq BC8X npe,n;mecTBOBaBIDRX paspa-

60TOR R rrpe,n;n:oJmJI IIpllHilllIIRMI,HO HOBYIO cxeMy fflI,8-MliKpoCKona .n;n:sr 

smepHOil: qJOTOBMYJII,CRR, B KOTopoil: OTCYTCTBYST onepamm nepeqioeyc:npoBKH 

IIO r;ry61rne, a C'E,0M HHqiopim.mrn B8,IJ;8TCSI 683 pa36R8HllSI CJie,n;a 'laCTHI!Jl Ha 

3JI8M8HTH. Ewr:n paspa6oTaHH TaKllte ~JYpb8--MllKpOCKOIIU BToporo R Tp8Tb8I'O 

IIOIWJI8Hllil:, IIpli IIOMOntn KOTOPHX pa3B8pTRa C06llTRil: no TOJintnH8 CJIOSI ocy~ 

mecTBJISI8TCSI CTaTll'l8CKll 11 aBTOMa.Tll3llpyeTCSI rrpou;ecc o6Mepa co6HTRi1 B 

smepHoil: \P()TOBMYJII,Cllll/22,23,49/. 

6-----
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Puc. I. IIpmnnuma.n:IiHM CX8Ma 

qlypM-MRKpoCKOIIa: I - TO'l8'1Hllfl: HC

TO'lHHR MOHOxpoMaTR'!eCKOro CBeTa, 

2 -- JIRH3a rrpeo6pasoBamut 4.>yp1,e, 

3 -- CJiott !l;ltepgott q>OTOBMYJII,Cmt, 

4 -- IllIOCKOCTI, npoC'rp8!1CTBemmx: 'lacTOT, 

5 - H306paimmtaJI JIRH3a, 

6 - IllIOCROCTb C'IHTimamUI ~ammx, 

'/ -- HaIIpaB1I8HR8 ,Il;BllJ!t8HllJI CJIOJI 

smepHott qJOTOBMYJII,CHH. 

4 

CxeMa 4JYPI,0-MllRpocKOna ~.SI,ll;epHOll qJOTOBMYJibCllll, paspa6oTrurnoro 

aBTOpoM, ,Ita.Ha Ha PRC. I. CJioii SI,ll;epHOll <lx>TOBMYJI_I,Cl!R npOCBS'lllBaeTCSI 

CXO,Il;SlIItllMCSl rryqKOM ItorepeHTHOI'O CBeTa OT Jiasepa. IIpe,IJ;MeTOM Ha6JI10,n;emm 

B 4JYPI,8-MliKpOCKOIIe RB11Sl8TCJI qiyp1,e-06pa:i IIp.HMOI'O Tperta, ROTOpHiiB Cll

JIY IIpHHmma Ea6nHe BCer,n;a:nMeeT BH,Il; CB8TJIOi1 JIRHRH Ha paBHOMepnoM qio

He. ~ypb8-MliltpoCKOII ,n;n:JI nn;epHoii qJOTOBMYJibCUll o6JI~aeT BHCOKllMll CKO

pOCT.FIMH IIpOCMOTpa 6Jiaro,n;ap,1 .TOMY' 'ITO B HeM YCTP8.H8Ha onepamm Ha

BO,Il;Kll Ha qioeyc no r;ry6nne, c:&eM. RHq>opMamm Be.n:eTCJI "RD.pTmrno" ,a nepe

Me~eHRe CJIOJI smepHoil qJOTOBMy-JibCHH OCYlll8CTBJISl8TCJI 6e30CT8.HOBO'IHO. 

!IOJIHM cxeMa fflI,8-MliKpOCKOIIa .ItJIJI SI,ll;8pHoil q>oTOBMYJibC!1R ,n;a.I-Ia Ha 

pnc. 2. HOBHMH 9JI8M8HTa!,fil ero RBJim)TCJI sepRaJII,HHll KOHJ:t8HCOp' npnHIJ;Hn 

- ,n;eiicTBlUI KOToporo 6wr 3RCII8pillll8HTaJibHO llCCJI8,IJ;OB8.H Ha Mo,neJIH, a Taro!t8 

llMM8PCHOHHH8 KOHJ:t8HCOpH B BH,IJ;e qinryp Bp~eHlUI co c0epH'l8CKOil IIOBepx

HOCTI,IQ 11 C IIOB8l)XHOCTI,IO 6oJiee CJIOJKHOll q>opMH. AHMl!3 qiopM TllilliX 

KOHJ:t8HCOpoB IIpOBe,neH Ha OCl!OBe ,n;nqxllepellll;llaJibHl:DC ypam1eHRH, KOTOpue 

6wm · IIOCTpo8HH CII8IJllaJibHO ·,n;n:Jl llMM8pCHOIIlll:DC CHCT8M <pypI,8-MliKpOCKOIIa. 

l'ITOI'OM 3THX HCCJI8,Il;OBB.Hllil: 6wr HMMepCllOHl!Hli'"' I<OH.rt8HCOp, II03BOJUIIOntnH qimt'

cnpoBaTI, r;ry6IDIY sarrerauRJI CJie,n;a n BSCT!l, TaKHM o6pasoM CTaTH'l8CRYIO 

pa3B8pTey co6HTHH IIO :e -KOop,n;nHaTe. 

qT06H orrpe,n;eJillTI, opH0HTau;HIO CJie,n;a B TpeXMepHOM npocTp8.HCTB8, a:s
TOP npe.n;n:oiltllJI IIpOCB8'IHBaTb CJIOH SI,ll;8pHoil: ipOTOBMy-JII,Cilll ',Il;BYMJl cxo,n;smno.m-

CJI J:IY'lKalllll CBeTa no,n; pasHHMH yrJiaMll u onpe,n;e.rurTI, nonepeMeHHo opn-

Pllc. 2. ·IIOJIH8.II cxeMa 

fflb8-MHKpOCKOIIa: 

I - Jiase p, 2 - JIRH3a 

rrpeo6pasoBaHWI ~.r,e, 

3 . ,.,. CJioil: R.n;epHoil: qioTQ

BMYJIIicnn, 4 - sepitaJII,HHH 

KOH,Il;8HCOp, 5 -- qJOTOIIpll-

8MHRK, 6 .. CllCT8Ma nape~ 

MemeHRJI !l;ltepHott qioTo-

3MYJIIiCllll, 7 .. ,n;aT'llUC no-, 

JI0%8HWI ,mepHott qioTo-

3My-JibCllH, 8 -- 6JIOK 3aIIH-

CH,Il;a.HHHX, 9 -- npou;eccon 

IO.- 9Kp8.H OT06p8.lli8HRJI. 

9· 
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Pnc.3. CxeMa qiypI>e-MHKpo

cKorra wm onpe,n;e.~emm opH

eHTa.IJ;!m.CJie,JJ;a B npocTpaH-

CTBe: I - .uy-qoK CBeTa, ~ 
2 - Bp81l18l(lq00CSI sepKBJIO, ~ 

3 H 4 - ILJIOCIWe sepKalia, ~ -
5 H 6 - JIHHSU npeo6paso-

1 2 
Ba.lIWI wyl)I>8, 7 - CJIOit g- · 
.ll,I{epHoit 4JOT03MY~CHH, l 
8 - HMMepCHOHHHit KO~eH-

cop, 9 - HMM8pClWHHBJI /' 

lKll,ll;KOCTI>, IO - CHCT8Ma ~ . 

ceKTOpHoro CKaHHpoBa.IIWI, 

II H 12 - qlOTOnpHeMHHKH• 

1 ,,. 
2 

...--711 .-

eHTaIJ;l-1:U npoeru1;nir CJie,JJ;a Ha .nne pasmm ITJIOCKOCTH (pnc. 3) • ECJm B rro

Jie speHIDI 1™eeTcH n.. CJie,JJ;oB, To wm orrpe,D;eJieHIDI opneHTaIJ;l,iR rue B rrpo_

. CTpaHCTBe 'llICJIO paeypcoB YI3eJIH'Il1B8lOT ,JJ;O 2 n . K~ CJI9,JJ; o6pasyeT 

CBOID 11MHpoBYIO" JUUllID, aMITJIWry,u;a R ipasa ItoTopoii O,I0103Ha"IHO CBH3WIH C 

yrJiaMll opneHTau;irn rta.JK,JJ;oro CJie,JJ;a B npocTprurcTBe. 

B rn1. I orrncaHu 3ItcrrepnMeHTU, KOTopue rro,JJ;TBepllt,ll;a;oT pa6orocrroco6-

HOCTI> qJypM-MlntpOCKOIIa IIPH na6JIIO,JJ;emm CIIJIOlllHllX CJie,JJ;OB,a TaIOKe pesyJII,

TaTU MO,JJ;eJmPYIDl!\HX pactteTOB Ha SliJI ~ CJI~OB peJIHTllliliCTCIWX '!aCTliU C 

rrpOCB0Ta.Mli Mellt,ll;y OT,JJ;eJII,Hli!MH sepHaMl'I 
22

,
23 

• 

D rJI. I Talt!te .1(8.H ItpaTIGl.ii o6sop qiyp1,e-oIITmm. !IOT9HIJliaJII,Hl19 B03-

MOlmOCTl! qiypI>e-OIITRim B ga;epuofi qM3:UKe npo.~eMOIICTpnpoBa.Im Ha np11Mepe, 

o.n;uoro npm.10ro CJie,JJ;a 11a IIJIOCKOu TpeKoBott Q<>Torpaqr1m. na • rrpliMepe yc

Tpanemm m::o.rorosna"IHocTett, nos1rn1<8l0umx rrpn pacnru.ippoBKe CJIOlltH!1)C co6u

Tnfi, a TaitJKe Ha np:uMepe onTnqecKOro ycTpoitcTBa ll.sMepemm Kpn:BnsHH 

CJie,JJ;a/2,30,30,36,39-44/. 

rJia.Ba 2. TOIIOJIOI'lfCIECKOE C1IllTiIDAHlIB H30IiPA.Elfili1 
B rJI. 2 IIOCTa.BJieIIa n npHHIU!IrnMl>llO no-HOBOMY perneHa rrpo6JieMa ne

pexo,JJ;a OT II03JIOM8HTIIOro C'IHTllBrunuI lllliJJOpMau;!Ill, IIOJIY'IaOMOl\ C TPOKOBllX' 

IW.Mep, K TOIIOJIOrntteCKOi\,Y ClfilTUBa.ImlO. ABTOpoM 6wrn paspa6oTami TOIIO

JIOrH'l8CKll9 arrropnTMll C'IHTUBa.Hl!H, OCHOBamrne H3. ,JJ;UCitpeTHUX qiyHRIJliHX 
Yo.mna, 6ucTpue arrropnTMH C'lUTUBa.HHJI npHMUX TpeKOB, HOBaJI KOHCTJJYKim.ll 

qJOTonpneMHOl'O ycTpoiicTBa )VIJI TOIIOJIOrntteCKOl'O C'lHTllB8HHJI ,JJ;a.HHUX O npJI

MIDC Tpeita.X, a Ta.roKe 6ucTpue aJil'OpUTMll ceKTOpHOl'O CKa!UipoBa.HllH nplIMllX 

TpeKOB, BllXO,lJ;Jil!tllX H3 O,JJ;IIOfi To'lKll./I7,2I,29,34/. 

B aJirOpllTMaX C'IHTUBB.HIDl nplIMllX TpeKOB npn IIOMOIIlH ,JJ;ByMepHUX 

MaCOK YoJIIUa npouecc. C'IBTUB8HHJI CBO,JJ;HTCH K 6ucTpoMJ aJiropilTMY H8XOJK

,neHUH ItoMIIOHElHT ,JJ;BYM9pHOI'O yOJIIll-06pasa, ItoTopue rurnap:UaHTHll OTHOCH-

6 

T9JII,HO TpaHCJIJII(IUl npHMoro TpeKa n KOTopue paCIIOJIOlreHll Ha IIOCJI8,JJ;IIeit 

CTpoKe wm B IIOCJI9,!l;HeM . CTOJI6n;e .n;ByMepHott MaTpnn;u yoJIID-o6pasa TpeKa. 

!IOUCK B0,!l;9TCJI ~filHYH orrepamno Il03JI9M9HTHOro CRaHHpoBamm, a,TaIOKe 

H3B9CTHHe paHee CTaJI,I(apTHll8 aJiropnTMll IIOCTpoeHHJI IIOJIHoro Ha6opa 

ROMIIOHOHT yoJIIU-o6pasa HCXO,!l;HHX uso6paJKeHnfi TPOKOB B Ka,J:ijle • 

EWia IlOCTpoeHa iioCJie,JJ;oBaTeJIJ,HQCTI, MO,JJ;H!pl!IJllpoBaHHUX MaCOK YoJima. 

npn IlOMOIIlH KOTOpllX 6UJIH IlOJJY'IOHll 3Hattemm CYMM Ha IlOCJI0,JJ;OBaT9JII,HUX 

marax C'lliTUBaHHH.ruI!pOpMaIJ;l-1:U, MIIHYH orrepamno HaxOJK,IJ;9HHH BC9X ROMIIOH8HT 

yOJIIU-o6pasa • .nammn aJiropnTM 6ucTporo ctIHTUBa.IIWI TpeKOBOtt (ll0Torp81plln 

C llpmruMll Tp9Ka.Mn MOE9T 6UTI, p0aJIH30B8H npn IIOMOIIlH ITOJIYIIPOBO,JJ;IlllKOBOfi 

ipoTonpneMHoii MaTPnn;u c nHJrerumeii sapR.na, pa60Taro11tefi B pem1Me nepaspy

Ill8lD!ltero C'Il1TUBamur. IlyTeM MO,JJ;9JIHPOB8.HRJI Ha 3:1111 CTa,I(llll C'IHTUB8llllll MO-

- ,JJ;H!p11lJlip0BaHHHMH MaCKaMR YOJil!la 6rurn orrpe,D;eJI8Hll UHQJOpMaIJ;1,10Hllli9 rrpll3Ha

Kll llp.!IMOJIHHefiHoro TPeRa, Hail.n;eHU Rpn:Teplm npHMOJIHHefiHOCTH TpeKa, a 

Ta.Klite 6wm IIpOaHaJIH3llp0BaHiJ 6oJiee CJIOJKHUe co6HTHH. Ewro IlOKasaHO' 

'ITO aJiropllTM .n;onycKaeT rrpncyTCTBne CJIYtialiHOro qJOHa C OTHOCHT9JII,HOfi 

UHTeHCllBHOCTI>JO ue .. 6oJiee 50%/28/. ' . · 

· Pe3YJil>TaTU 3TIDC HCCJI0,JJ;OBaHHfi IIpHB9JUI K~ BaJ!OIOMY OTRpllTHIO: .n;ByMep

Hll9 lllYHitllli~ YOJIIlla, pacnOJIO.lltemrn:e B nop.ll,I{Ke B03pacTa.mm ceKBSHTll, 

npe,ItCTaBJUIIOT co6ofi ,JJ;HCKpeTHHe QJYHitmrn: npou;ecca CeKTOpHOrO CRaHHpOBa

IIIDl HCXO,JJ;IIOro Ka,D;pa. C rue IIOMO!ll!>ID 6UJI IlOCTpoeH 6UCTpuit aJiropnTM C9K

TOPH01'0 cKaHllpoBamm qiyp1,e-06pasa, qiopMnpyeMoro n g)yp1,e-Mri1tpocmrre 

)VIH ·M9PHOfi (ll()T03MJJII,Clill. Ewm onpo60BaHll aJiroPHTMll ,JJ;HCiq)9THOl'O C8K

TOPH01'0 CKaHHPOBaJIB.fI qiyp1,e-06pasa CJI0,JJ;OB ttaCTHD; B .ff.n9pHOii qlOT03MJJII,

cmf :u 6UJio npo.n;eMOHCTilllPOBaHO, 'ITO aJiropnT~ ceKTOpHoro CKaHHPOBaHlISI , 

Pnc. 4. CxeMa TOilOJIOrll'l0CKO:ll 

MaTpllD;U II3C: l - qlOT03JI0RTpnttecm 

rrpeo6pasonaTeJil> nso6pa;remm, 2 -

reHCpaTop Ta.KTOBUX liMIIYJII>COB, 

3 .:.. 6JioK ynpa.BJiemm, ctIHTUBamm; 

c6poca n ycTaHOBKll, 4 - reHepaTop 

qJ,YHKIJliii Y OJIIUfl C 'IHCJIOM BllXO,IOlllX 

3JI9ItTpo,!l;OB, pa.BRUM '!HCJIY ropR30H'"'.' 

TaJI1>HuiperncTpoB, 5 - aJieKTpoHHUe 

RJIIO'lli, · 6 - 6Jiort HeJIHHeiiHoro npe

o6p~sonamm aJieKTpnttecKIDC curna

JIOB, 7 - allaJIOI'OBuii Cytv!MaTOp. 

1fuCJIO ropH30HaTMI>HllX pern:c-rpoB 

l1 'IHCJIO ,ItOilOJIHll.T9JII,HUX 3JI0KT!)O,JWB 

paBHo ·2 n.., r.n;e rt.. - n;eJioe ttuciJio. 
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no3BOJISI9T pa60TaT1, npn OTHOil!eHIDIX c:nrmma It l1Iy1.'(V BILJIOTI, ,ri;o S /n. -2 ~ , 

r,ri;eN- lfilCJIO 8JI8M8HTOB Ka.npll Ha 0,l(HOl1: ll3 KOOp,nIDiaTHblX oceii. 

llTo6It IIOBl:lCllTl, 8(fq)9KTllBHOCTI, llCIIOJil:>30BaIUIJI 6JIOita IlaMi!Tll n yMeHI,

IImTI, o6'I>9M Bll'll!CJI9Hllii BXO,nlll!X ,ri;ammx, aBTOpoM 611Jia paapa6oTaHa IlpllH

rwnI1aJII,HO HOBM I~HCTPYKIUIJI MaTPlll.Ul np116opa C 3apff,l{OBOH CBJl3!,IO (IIX) 
TonoJiorn-qecKOro c'll1TimaIIllJI, cxeMa KOTopoii np11ne~iena na pnc. 4/21,34/, 

ll306pal!t9Illl9, rrepeHeceHHoe ll3 CB9TOtJYBCTBllT9JII,HOll MaTPl!IW B 1/iaTp}l

cy IIX TOIIOJIOI'Rl!eCKOro C'll1Tl:lBaHllil npJIMHX Tp0KOB' no,ri;BepraeTClI Tono

JIOrl1'!9CKOi1 ocipa6oTKe. IlplIMOi1 TP9K npeTepneBaeT IIOCJI9,l(OBaT9JII,HOCTI, ,ri;n

CrtpeTHHX IlOBOpOTOB KaK e,ri;nnoe ~Moe. Ha .KalK,Il;llll ropll30HTaJil,HllH perncTp 

rrona.n:aeT nnomre onpe,ri;eJI9HH09 l!llCJIO ynpaBJISIIO!IUlX llMIJYJI!,COB Ha O,nHOii: ll 

TOii JKe TaKTOBOH -qaCTOTe, HOC rue IIpOIIyCKaMll,lfuCJIO llMIIyJII,COB ll rue -qepe

,ri;oBa.Hlle 3aB_llCHT OT HOMepa TaKTa ll orrpe,ri;e.rrmoTClI ,ri;HCKpeTHHMll qiyHKI.J;II.iIMH 

YoJIII1a,a noJIHoe 'lliCJIO TaKTOBIIX llMIIyJII,COB,nO,ri;aHHb!X Ha K8JK,l.(llli ropR30H-

-+~~-
11+1¢■ ■+ul ~■ 

- . •' 

■+!¢■ ■+i~■ 
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Puc. 5. liJJ.mocTpaIWJI IlpllHlll!Ila ,ri;e:iiCTBru.t II3C MaTP:imH TOnOJIOI'll'I9CKOro 

C'lllTllBarmJI Ha npl:IMepe O,ri;nIIO'!HOro Tpe:Ka.' 1rno6pa.":teHHOro CJI9Ba' BBepxy B 

Ka,n:p9 paauepoM 8 X 8. BeKTOpH-CTOJI6IUI YR831lBaIOT IIOJIOJit9Hllll OT!tpllTHX 

8JI8KTpoHHHX KJJ])1!9fl, 

8 

., 

Ta.JII,Hbd!: perHcTp,ll3M8Hll8TCJI OT CTp()I:M It CTpORe no CTyneHtro.TO-JllIHeilHoMy 

3aROHY. Ha p:ec. 5 11 6 IIORa.3aH npmIIWn pa60T!:l IIX !.laTp111,;u TonoJIOI'lltJec

Imro CtJllTimanru.t rrpm.10ro TpeKa, 

ECJIB Ra,!U) co,n;ep:llliT 512 X 512 8JIOM0HTOB J-1306_pa.-:teHru.t' TO F'.084XlililllI

eIIT C:ita.Tru.t HilqJOpMa.IJ;llll, . ROTOp!Ii1 ,l(f.18T TOHOJIOrl!tr9CI':8.ll ua•.rpH~ Il3C, pa-fil2 · . 
BeH /2 k , r.l(e k - 'IlICJIO TpeICOB B Ka.!{Pe, a cKopocTL o6pa6oTKn .no-

rrcJIHllTeJII,HO B03pacTaeT D 512/8 = 64 "pa3a MH q,paTI·.IOII'l'OB p9.3_•1epoM 

8 X 8. CoRpa.niaeTClI .no M!11InMyMa ocheM BLl'l11CJI9Hll:i1 Ha 0Ta,I(11ll oupa60TIGI 

.D;a.HiillX, IIOCTyrra.IOI$1X C 'MaTplil.Ul IT3C, 
Ha pllC. 7 IIpl1B9~(eHa noCJre;ionaTeJI!,HOCTI, Maco It C8KTOpHoro CRaIIBpo

BB.HIDI, Ha J.lllC. 8 ,I(aHa TIDilll!HM qiymanm pa3lvlllTlllI no yr;rry, IIo;rrytJ9IIHaJI 

,I(JilI n!)RMoro TpeKa B Ka,n:pe paaMepoM 16 X 16. llT061:l llCIIOJil,30BaTI, co6-

CTB8HH118 ~ ceKTOPHOro CKaHnpoBaim.fI B IIX , B Tpa,n;llD;l!OillIYIO JIO

I'llKY CKaJmpoBalmJI rrpm,my'rom,Hoii MaTPHI.Ul II3C 6wm BHeceHH nprumrum

aJII,HHe H3M8H9Hru.t. Ha pHC, 9 IIORa.3aH rrpnMep, ROTOpl:li1 ,ri;eMOHCTpnpyeT 

OTeneHI,"IIOMexoycTOit<mBOCTll aJII'OPHTMa ceKTOpHoro c~pOBa.Hrul B YCJIO-

t t t t + ♦ ff 

I a 11 I 2 I 3 I 4 I 5 I 5· 11 I 
Pnc. 6. COBOeyIIHOCTI, IIOCJie.n;o

BaTeJII,HWC IIOJIOlKElIDIH OTKpllTIIX 

8JI8RTpoHHllX K1I!OtJ9H .I(JilI .D;llCRpeT

HWC IIOBOpoTOB Ilp.HMON Tp9Ka KaR 

e,ri;nnoro ~eJioro. 
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Pnc. 7. IloCJie.n;oBaTeJII,HOOTI, 

MacoK C9KTOpHoro CKam!poBaim.11 

.I(JilI 8 X 8 MaTPHllll Ilpll CtIHTH

Bamill IlplIMllX Tp9KOB, IlpOXO.D;ll

llllll tJepes 3JI9M8HT (0,0) • 



Pile, 8. Tnilll'IHM <ID'}OOUUI 
yrJioBOro pa3MHT11.SI, xapa.1tTep:0-
3yro~M cnoco6HOCTb co6CTB0H
HI.DC qJj'HKIJ;ll.H C8KTOpHoro CKaH:0-
poB8HWI OT6HpaTb llp.flMl:18 Tp8Kl! 
IIO yr;ry. CJieBa BBepxy - HC
XO,I(HO8 H3O6p8.lK8HH8. 

Pile. 9. IlpHMep, R.7IJIIOCTp:Apyictqllii 
IIOM0XOYCTOfl'lliBOCTb aJII'OpIITMa 
C0KTOpHoro CKaHIIPOBaHru! B YCJIO
BMJIX, KOr,Ita IDIT0HCIIBHOCTb ipcma 
B 6 pa3 60Jiblll8 IDIT81ICHBHOCTll llpSl-

• 'r.mro Tpexa. CJieBa BBepxy - ncxo.It
Hoe ll3O6pa.ll(0Hll0, 

BWIX, KOr,!(a HHT8HCHBHOCTb !pOHa B 6 pa3 60Jiblll0 HHT8HCHBHOCTll. IIpJIMOro 
Tpeita. 

B rJI. 2 .ItaHO xpaTKOe H3JIOllt0HH0 T0OPim ,I(llCKpeTHlllt qiyHKmtli YOJima, 
.!(liCKp8THOro npeo6pa3OBam!Jl YOJima, ero, OCHOBHIDC CBOHCTB H BOnpoca 06 
ynopsmo~eHHOCTll. .!(liCKp0THIDC ~ YOJima. B rJI. 2 .ItaH K!)aTKHii o6sop 
np:a6opoB C3apsmoooii CBSI3blll, BK7llD~ruI np:a6opu C lllil!t0KIJ;0.0ii 3apsma B 
llO,IJ;]IOJKKY, npn IIOMOIItll KOTOPIDC M:>lltHO peaJ!ll30BaTb aJiropnTMll 6:UCTporo 
CKaH:ApoBamm npm11oro Tpeita, pa3pa6OTaHHll8 B ,Itll:CC0pTamm /34/, 

j .! ,t 

rJiaBa 3. IWibEEPT-OIImKA 

TuJib6epT-OIITll.KOii Ha3W!aroT pa3.zte'.tr OIITllKll~ B KOTOpoM HCIIOJib3YDT 
npeo6pa3OBaH:08 TuJib6epTa Ha.I( qiyHKll;W!Mli·OT .ItBYX npocTpaHCTB0HHllX ROOp
,ItllHaT Ha WIOCKOCTll, Ilpll IIOMO~ npeo6pa3OBamuI,TuJib6epra D:ll3Yamt3HJlYl)T 
OIITH~ecKRe H8O,I(HOpo,ItHOCTll C npe,IteJibHO nudo1t11M KOHTpacTOM O.!(HOBpeMeHHo ' 
,!J;]IH BC0X llpOCTP8llCTB0HHHX' ~aCTOT t npon:yciaeM!DCOIITll.'l8CKOii 'cHCT0MOii. 
,un,r pea,m3amm npeo6pa3OBaHHSl I'wrb6ePTa B OIITHKB HCIIOJib3YIOT 3JI8M8HTll, 
c11em,:qiH~8CKlle .lt1ISI I'Wlb6ePT-OllTllIDil3 t 38/. . 

B rJI. 3 OllllC8H HOBllll OIIT:0~0CKRii 8Jl0M8HT I'Wlb60I)T-OIITHKll B Bll,It8 
,Itll:qJpaKIJ;0.OHHOii pemeTKl! CO C60eM, KOTOpruI O!Jil1~0TCSl OT o6wmoii ,I(llqJpaK-
1.WOHHOil pemeTKR T8M, ~TO ,.!(Ba CM8lltHHX IIITPIDCa B neHTpe Pa3H0C0Hll Ha 
paccTomme 

I 2rn-f 
Cl, == 2. a.., (I) 

10 

(J 

\~ 

i~ 
ti. 

{ 

r.zte Q.. - mar ,Itllipprumnommii pemeTKR, a rn.. - neJioe 'lllCJio, o6wmo 
paBHoe I :rum 2. Ha p:ac. IO noKa3aHa .ItHg°?paro.mo1mru1 pemeTita co c6oeM, 
a Ha pnc. II - cxeMa T0H8Boro np:a6opa,B KOTOpOM ,I(ll~OHHM pemeTKa 
co c6oeM BIDIOJIWI0T qlyHK~ qJMI,Tpa npOCTpaHCTB0HHIDC ~aCTO~r3 ,r4, 3s,3~/ 

.:I.a 
~ 

npn6opa, KOTOp:m1 CO.!(0PlltllT 

:x: 

C& 

l'l!c; II. CXeMa TeHeBOI'O ' JI 
.!(JdqiparomoHHyro peIOOTKY · 280 UJ ~ 1 

co c6oeM. 3, v/j 
1800 
~ 

Pile. IO. ,lul.ippaimnoHHan 
pemeTKa co c6oeM. 

c.Jx 
I 

:r 

nu 
DP 

F(W) 

1_ "\---,J,, 

I~ I ';t(:r, 

!il~~I 
36,, 3965 

B rJI. 3 ,ItaHa pa3pa6oTrumrui aBTOpoM Teoprui: ,I(llg°?paKIJ;ll.OHHO:I!: pemeT
KR co c6oeM, llpllB8.!(0HO cpaBHeHHe ee CBOHCTB C qJa30BllM HOl!OM 11 CHO
lKOM ffly'Ro, a TaRl!t8 OIIHCaHll ee B8JKH110 IIpaKTll~0CKl!0 ,I(OCTOllHCTBa • .luuI 
aHaJI113 3qJqJSRTOB, ROTOplle no:3HHRalOT, ec.1m mar M0l!r,lzy' CM01ltllllM11 ll1Tpl1X8Mll 
B neHTpe ,ItllqJpaKU;ll.OHHOit pemeTKR co c6oeM OTJill~aeTCR OT Tpe6yeMoro 3Ha
~8Hl1R, paccMOTpeHa oco6eHHOCTb Jlllll8HHOit KOM6HHamm llCXO,ItHOro CllI'HaJia 
ll ero I'MWepT-o6pa3a. IlpoaHaJI113l'lpoBaHll 3qJqJSRTll, BO3HllR8.IOll\l'l8 B TeX 
~. ROr.!(a neHTp ,I(llg°?p8lmHOHHOil pemeTKl! co c6oeM He IIOIIa,ItaeT Ha 
OIITl'1110CKYIO OCb, a pelll8Tita HaXO,Itll:TCR llpl'I 8TOM B WIOCKOCTll. llpOCTpaHCT
B8HHWC ~aCTOT. OIIHCaH MaK0T TeHeBoro npH6opa, CO,Il8J)Jltalij3ro .ItH!WalmHOH
uyro perueTey co c6oeM,n .!(aHU pe3yJihTaTu 11ccire.ztOB8lll'IR 3qJqJBKTO;B, npe.It
CKa3a.HHlllC Teop11ett/I5/, 

Ballt!lllM IIp8:ID.\YIIt8CTBOM o6Jia,ItaeT MHOrOBOJIHOBOit T0H0BOil npn6op (pnc. 
I2), B KOTOpoM paCqJOKYCllpoBaHHM .!(llaipparMa BHIIOJIH8Ha B Bll,Ite .ItH!WaKIJ;0.
OHHOll pemeTKR co MHOrl'IMll c6omm (p:ac. I3). B 3TOM np:a6ope OTO6pallt8Hl18 
OIIT11~0CRIDC H8O,ItHOpo,ItHOCTeil llpOHCXO,I(llT O.I(HOBpeM9HHO B·,WX 11 do.nee 
CII8KTpaJibHHX JillHIDIX, ,I(OCTaTO'IHO nm:poKO pa3H8C8HHUX: IIO CII0RTpy. B OT.Tm-
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-.:me OTO Bcex. li3BeCTlillX ero IIpOTOTIIIIOB KOHTpaCT H306palKeHIDI Ter.umx IIOJIOC 

B ~a.mIOM rrpn6ope coxprumeT BUCOKOe 3Ha'!0HR0 O~OBP8M8HHO .It7IJl BC0X 

crreKTpaJI:&HHX JIIDmii/I9 ,.38, 47 /. . J. 

B rJI. 3 orrncaHU 3KCII8p~eHTH ITO BHSyrumsa.mm OIITH'!eCIGlX H80JU{O

po~OCTeil B CT8KIDIIIHOfi mafi6e. JioitaJILHast KIDUIOB~OCTL B,IXOJIL ropll30H

TaJILHOil OCH orrpe,IteJISI8TC.!l C,IXBHI'OM T8MHUX IIOJIOC, IIpll'l8M Heorrpe~eJieH

HOCTL B ~lll'8 ipa3 Ha yroJI, itpaT!illtt 360°' IIOJIHOCTLIO llCKJm'!aeTCfl B 

.~a.mIOM rrpn6ope, eCJrn Ha6JIIO.ztaTL sa IIOJIOllteHHElM o~oil rum .ItBYX Icpafllmx 

JIHHHii: c6o.!l. CJioJKeHHUe BMecTe ,ItBe- .IXH~a.ItlllioHim~ pemeTKH co MHOI'HMH 

c6omm cos.zta.JOT B nepBOM nepe1cpecTHoM no_pJmKe .rt11q>parunni cKpemeHHYIO CR

cTetW TeMHUX IIOJIOC. 

,Ila,Jiee OIIHCaI! RJiacc:mpruta.TOP o6pasoB, B KOTOpoM llHqx>pMan;aorume IIpll-

3HaltH CTaH,~apTHUX ne'!aTHUX 6YKB ll Illlq>P qx>pME.py!OTCfl rrpn IIOMOllt0, 3JI8M8H

TOB I'HJI!,6epT-OIITHitH l1 KOTOP!:m II03BOJUI8T yBeJIH'IHTL pasMepHOCTL rrpOCTl)aH

CTBa HHqJOpMallllOHlillX IIPH3HaKOB C Tpex ,IXO BOCLMH lI TeM caMilM IIOBUCHTL 

OCTpOTY H Ha,Ite'KHOCTL OT60pa 6JIH3ItHX no Ha'!epTaHHIO 06pasoB.K.JJ:acCHtmta.TOp 

o6pa30B CO,Itep)KHT BOCeML O~HOBpeMeHHO .zxeilCTBYJOl!lHX orr~eCKHX KaHaJIOB,B 

KOTOPUX BHIIOJIHJl8TC.!l Tpll IIpOCTpaHCTB8HHUX npeo6pa30BaHRII il1ypLe, TPH 

rrpeo6pasoBatmll: I'ro!L6epTa n ,ItBa rrepeKpecTHUX rrpeo6pasoB8.Hlifl I'ro!L6epTa

~pLe, a Ha BllXO,It0 Kall\ltOI'O KaCKa,Ita IIpoll3BO,Itl1TCfl H8JIHHettlioe CYMMJiPOBa

ID18 KapTHHli pacrrpe,IteJI8HH.!l IDIT8HCHBHOCTll. MO.It8JIHPY!Ollll10 3KCII8pHM8HTll 

Ha am, Bl:IlIOJIHeHHI:Ie ,JJ,7I.!l BapnaHTa RJiaccncDmtaTopa o6pasoB c mecTLIO Ka-

Puc. I2. CxeMa MHOI'O

BOJIHOBoro TeHe:ooro rrpn-

6opa, co.ztePlit81Ilero .IXH

~rutnHOHHYJO pemeTey 

co MHOrHMH c6om,m:. 

12 

1~,~-.:_-=-- 'a 

6 

PRc. I3. ,llnipprutl(l!OHHM pemeTKa 

CO MHOI'llMH c6om,m:. 

HaJiaMH, IIO,ItTBepJ;UtaJOT OTMe'!emme mnue rrpem.wmecTBa paspa60T8HHOM Cll

CTeMll/16/, 

9KCIIOHaT "TeHeBue rrpn6op11" ,IteMOHCTpRpOBaJICJI Ha :arr,HX B riaBUJIMHe 

"~usmta" B 1978 r. n Harpar.,n;eH cepe6pmroil: ue~aJILIO. 

rJia.Ba 4. .n;ETEKTOPU t!AC'I'HU 

Ilpn llO~OTOBKe JII06oro 4Jl13H'l8CKOro 3KCII8PHM8HTa rrepe,It HCCJI8,ItOBaTe

JI8M B03HHRaeT rrpo6JI8Ma BU6opa OIITHMalILHoro COOTHOill9HM M9l!QJY !paRTOpa

Mll; KOTOpue B3am.!HO liCKJm'la.JOT ,Iij)Yl' m,yra. Tait, IIaIIpHMep, IIpll yB8JIH'!e

mm pas1.mpa ,IteTeRTOpa '!acT1lll; CKOpoCTL C'!eTa BOspacTaST, HO 3TO .zxaeT 

yxy.zxme1me rrpocTpaHCTBemmro paspemeHH.!l cncTeMU Ha6JIIO.ztemm. lIHor~a nc-

- CJI8.JJY8MU8 npon;eccu IIpOllCXO,ItSIT HaCTOJILRO pe,IXICO, 'ITO OIIpe,IJ;eJimO!llliMII 

q>aRTOpaMll CT8HOB.!ITC.!l JII160 myMU ~8T0RTOpa '!acT1lll;, m160 IIOCTOpomree l13-

JIY'l8HH8 l13 ORpY,!t8IOIJt8ro rrpocTpaHCTBa. B 3TllX YCJIOBMX IIOBllmeIDie UHq>Op

MaTRBHOCTll OIWTa ,ItOCTllraeTC.!l nyTeM YB8Jil1'!8HIDl Ilpo,ItOJIJJmTeJILHOCTll Ha-

6JIIO,It0HH.!l, 'ITO Il0Illuta.8T a/Ml0KTllBHOCTL l1CllOJIL30BaHM HMeromrucc.!l pecypcoB. 

Ilpo6Jie~ paspemruoT ~JILTllllJI8KCHH0 ,It0TeKTOpU '!acTHU:, ItoTOpue HMe

IOT 6o;ree BHCOime llHq>OpMall;llO!IHU0 xapa.RTep!lCTlUIB. '!8M JII06ott Tpa,,':(!IIlllOH

HUil .zteTeKTop 'laCTllU: rrpn pa.BHUX qin:snKO-TeXIrn'!ecKHX rrapaMeTpax. MyJIL-

. THIIJI8KCHU8 ,It8T8KT0pl1 '!aCTllU: o6Jia,ItaJOT CBOHCTBOM CrJI/l,1WBaTL ll OCJia6JiflTL 

,It8HCTBM MHOrHX H86JiarOrrpMTHIDC qiaRTOpoB OIIHTa. B OCHOB8 paspa60T8HHUX 

~JILTllllJI8KCHUX ,It8T8KTOpoB '!8CTllll; JI9l!tll:T ,Itl1CKP8TH08 rrpeo6pa30Bam18A.n;ai.mpa 

n: MaTpnu;u TIIIIa A,u;aua.pa c IlllK1Il1'!8Citl1Mll CBOitCTBaMH / 4-12, 20, 33, 37, 48/. 
MyJILTilllJI8KCHl1li Cn:IIHTlpIJI.!lll;l10HHI1H C'l8T'!l1K 'lacTllll; OTJIH'la9TC.!l OT 

o6wmoro CUllHTH.JIJIR:IlllOHHOro C'l8T'!HKa '!aCTHU: T8M, 'ITO ero CIJ,llHTH.717.UI-

TOp COCTOHT llS H8CKOJILKHX 3JI8M8IITapHUX CllllHTWtl!SITOPOB (pnc. I4). 

KaJir.rtuil ll.3 HllX OllTl1'!8CKll R30JIHp0B8H OT coce~. a CB8TOBU8 BCIIUIIIKl1 

Cu. 

IlOila,ItaJOT B CBeTOBO,It '!epes TOpen; BJie-

LJN= N+ -N_ MeHTapHoro Cn:IIHTHJIM~opa. I'pynrry ns 

H8CKOJII,RllX Cl(l!HTHJIJI.!lTOpoB paCIIOJiaraIOT 

He CllJIOmHUM Ma.CCHBOM, a C rrpocBeT&m. 

Pa6oi:me yqElCTKH n IIpOCBeTU rpyITilllpy
IOTCJI TaK, '!T06H WC IIpOCTpaI!CTBeHHoe 

paCIIOJIOJKeHHe OIIIICHB8.JIOCL rrce~OCJiy

"!attliott ipyHKIJlleit, IIpmmMaIOIJteii sHai:i:emm: 
l 

0 wm I. 

PRc. 14. MyJILTIIIIJieKcmnl CUllHTWL7IJIIlllOH' 

HUil c'!e T'IHK 'la crnn;. 
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B nponecce l13Mepemm yrJioooro 1w1 npocTpaHCTBeHHoro pacnpe.n:eJieHIDI 

3apmr.eHiillX tJaqTHn CBOTOBO,It 11 i'J}'&/ He MOIDIKJT CBOero JIOJIOllteHIDI B IIpOCT

pa.HCTBO. lfaMOIDIOTCH TOJII,KO KOH(llllI'Yl)amUI pacnOJioJKeHnil: M9M9IITapHIJ:1C 

CJ.l;IIBTllJL7.IHTOPOB IIpll nepexo.n:e OT O.n;Horo ll3MepeHruI K .n:pyrOMY. 1biCJIOTa

KJ!X nepecTpoeK pru3!Io i:mc.r.rJ ncCJie.n:yeMHX yrJIOBHX llliTepBaJIOB N . Ec

Jill MYJil>TllIIJIORClllill C'l9T'IHK tJacTHn co.n:eplltllT ,ItBa i'J}'&f ,To COCTaBHOii cmm

TJ,lJLJIBTOp COCTOllT 113 .n;Byx rpy!Il1 MCMOHTapHHX CUHHTR.VIJITOpoB, onTlltJ9CKa 

ll30Jil1pOBaI-U!HX .n:pyr OT .n:pyra ll nepeM9II1aIOII1llXC.fI O.ItHOBp9M8HHO B 3a3ope 

Mell\ey .ItBYl.uI cBeTono,l\8Mll. ,UBe rpyIIIlli aJieMeIITapHHX CI.UIHTllJIJIHTOpoB CTH

Kyx>TCH .n:pyr c .ItPYI'OM 6e3 IlpOCBeTOB. l!epe,ItOBa.Hlrn Ha.npaBJieHHil BIDCO

.n:a CBeTa B 0,I(llH 113 JU)yx CBOTOBO,I(OB onpe.n:e.rm:eTC.fI nceB,I(OCJIY'IillIBOli qiyim

UHei1, npmmMaI0!11GH 3HatJOH¼ll +I mm -I. MyJII,TllIIJIOKCHHil: CUHHTllJIJI.IIm!OHH!lli 

CtJ9T'lllK .l(aeT Bmll'plilll B OTHomemm Clll'HaJia K rrr:fMY, KOTOpmi .n;JI.fI CtJ9T'lll

KOB c .ItBYMH <pOTOj'MHOJ!GITeJIRMJII paB9H {N, N>> j/46,24/. 

B TeJIOCKOne 113 MYJIIiTllIIJIOKCHHX CtJ9T'lllKOB tJacrnn (pnc. I5) KapTllHa 

'lepe.n;oBamm HaIIpaBJI9HllH BIDCO,Ita CB9Ta B CUHHTRIIJIHTOpe nepBoro· CtJ9T'lll

Ka npe.n:CTaBJIHeT co6oi1 39pRaJII,JlylO KaPTllHY tJepe.n;oBrumii BIDCO,I(a CB9Ta B '. 

CI.UIHTWIJl.llTope BTOporo C'l9T1IllKa. 3.7:reKTplltJOCitlle HMiiyJII,CH OT tJSTHpex ~'&/ 
· JIOCTYJiaIOT Ha 'l9Tupe CXOMll COBna,n;eHnil: (pnc • I6) , KOTOpHe perncTpllpy}OT 

n0.1t['pYJil1Y O.ItHOHM0HHIDC COBna,n;eHllfi C++ 11 c_ _ l'I JIO).(I-pyrm:y Pa3HOllM9H-', 

HIDC COBna,n;eHllil C-t- _ 11 C_ -,. • .!(Byx'l8CTlitJ:HUe C06!ir:rui: 3axBaTb!BaIOTC/I' BO 

'3t:J,,+ 

C, 

Cz 

~ 

C&1,

~ 3/::J2,-

Pnc. I5. TeJiec1t0n ll3 .ItBYX 

l\zy'J!I,TmtJieKcHIDC CtJ0T'lllROB tJaCTnn. 
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cc 
+-

N,. 

cc 
+ + 

cc 

'N __ 

Nn 

Pnc. I6. CxeMa qiopr,mpo

BaHll.fI tJ9Tup9X Clll'HaJIOB 

COBna,n;eHHtt B TeJI9CROne ll3 

cc 
-+ 

N_+ 

,ItByX MYJIIiTliWIOKCHHX CtJ9T'IllROB 

'll;\CTlltt. 

BOOM llllT0PBaJI9 yrJioB. a OCTpoTa oT6opa yrJIOBHX KOpp9JIJIImil Oilp0,I(8Jl.fI

eTCJl mnplll!oii O.n;HOro 3JI9M9HTapHoro Cil,lIBTRJIJIJlTOpa. ECJm <pOHOBHe co6a

Tll.fl pacnpe,I(eJI9HH paBHOMepHO, TO HCKOM08 tJHCJIO ROppe.rum;rui C yrJIOM 

pa3JieTa B !80° pa.BRO N 2~ 1 _ 
1-i = IQ ++ (.b ) - -.,- /c:~-,.- ~ l?_+ ) • (2) 
l<...:orp L + -- N'"-1 l' ~ 

a 111IOTHOCTI, <pOHOBHX Co6HTnil -1. -1 
npoH = 2(C+- -t- c_.,_'j(N-r1.) (N-1.). (3) 

MarHllTHmi CJI8KTpoMeTp C O.n;HOpo.n;HHM MaI'HllTHHM noJieM ll KO,ItlipYJOillID,ffl 

MaCKaMll II03BOJ!Jl9T pacmnpHTI, B03MOlmOCTll ll3MepeHnil: 3HepreTll'tecRoro 

cneRTpa tJacT:an, llCJIYCRaeMHX 06pa3noM C HaB0,It0HHOii pa,ItHOaKTllBHOCTI,10. 

_ )lnJI IIOJIYtJOHll.fI BHcomro p~3pemeHll.fl no aHeprll1 TOJIIItllHY o6paana BH6npa

JOT TaROii, tJT06H 3apmiteHHHe tJacT:anH, :l!,ItyllU{e 11a rJIY6HHH o6paana, TePJI

Jill OTHOCHTeJil,HO MaJiyx> 9Heprmo. HanpllMep, TOJIIItIDia llCTO'IBHRa 0( ..;.-qac

THn c aHeprneit 5 MaB n aTOMHoii Maccott A > IOO orprumtJeHa IO MRr/cr,} 
np11 6 o/E= ro-3 • Tpe6yeMoe pa3pemeime no aHepru :a RoHe'lH!Ie JmHefume 

paaMepH CaM)ro MarHllTHoro CJI8RTpoM9Tpa HairJla,n;llBaIOT a.6COJIIOTH09 orpa

Hll"I9Hll8 ua 06'LeM, H3 ROToporo MOryT BHXO,ItliTI, tJacTl'IIJJl. ECJIH o6paaen 

llM88T Hll3Icy"R) 06'L8MJlylO HaB8,I(8HHYJO pa.r:(llOaKT:UBHOCTii, TO q>OH B CJI9RTpo

M0Tpe 3arJIYllla9T 3ifqJeRT OT 06pa3naf9,26/. 

'llT06H YJIY'llllllTI, COOTHomoHne M9:..r(y 3qxp9RTOM 11 <pOHOM, rrorJIOII18.JO!IIYKl 

,Itli~pal'MY ll3rOTaBJillBaIOT 113 ,ItByX tJaCTei!:. Heno,ItBHJICH8JI tJaCTI, l!M00T O.ItHO 

lllllpoKOe ORHO, a BTOpaJI, IIO,ItBIDm8JI, - ,I(Ba p,ima Bup030B, ttepe.llYlO-

ll(liXCJl C rrepeMWIKa.Mll. KapTllHa Bup830B B nepBOM PJI.ItY .n:onOJIHJl8T ItapfflHY 

Bup930B BO BTOpOM. Bupe!m H nepeMll'IRll tJ8p0.IIY10TC.fI no 3aKOHY JIC8B-

.n:oCJIY'IafuIOrO KO.ItliPOBaHruI. B nponecce H3MepeHll.fI cneRTpa no.n;BmmaJI 

tJaCTI, COBeprnaeT ,ItBa Bll.n;a ,ItBllJ!tOHllii: CM8HY O.n;HOro ps.n:a BHpe 30B Ha .IWY
roii H nepeM91ll0lillJl JIO,ItBHcl!l!OM tJaCTH Ha IIIllPllHY O.n;Horo 9JI8M0HTa. IlpH ne

pexo.zte O.n;HOr0 p,ima Bllp830B It .IU)YrOMy 6nITOJIJipHHH C'l0T'lllK peBepcnpyx>T. 

MyJII,TRIDl8RCH8JI MRWOHI, no3BOJI.fI9T OCJia.6llTI, aqxlleKT JIOCTOpoHHero l13-

JIY'l8Ilrui, B 3RCITepeM0HTaJII,HOM 3M0, KOTOpoe He MOHHOTC.fl npn BBO,Ite B 

nytJOK llJill BHBO,J:(0 113 JIY'lKa Mlllll0Hll. }\alt HBO BC0X JX:lCCMOTp9HHllX BWII8 

CJIY'IaHX, cuzyanruo YJIJ'lmaeT MYJIIiTllIDleRcHBJI JIOI'lma Ha6JilJ,ll,emUI. Ilpl'I 

9TOM l.1lllllOHI, pa3p03aIOT Ha M8M0HTapHH9 'laCTll H pacnoJiaraIOT TaK, 'ITO 

MIDIIBHI, npn6opeTaeT rpe6emraTyx> CTPYRTYPY c nceB.n;OCJIY'IaJIBHM tJepe.n:ona

HlieM M8M0HTOB H IIPOCB9TOB. Bcero He06XO,ItliMO :U3rOTOBUTI, ,ItBe rpe6eHRn, 

KOTOpHe .ztOnOJIHRIOT .n:pyr .n:pyra. B CtJeTtnmH, perncTpHpyIOl!tlie BTO

pll'IIIHO 'laCTl'IIJJl, JI0118,.'J;aIOT tJaCTJlIJJl, n.ztYlllR0 B H0CKOJII,KO yrJIOBHX llHTep

BaJIOB, a He B 0,I(llli yrJIOBOfi llHTepBaJI, KaK 3TO o6HtJHo llM99T M9CTo·. 

B nponecce H3MepeHHH yrJioBoro pacnpe.n:eJreHruI ttacT11n MeMeIITaPHHe tJac

rn MRiOOIIli nepecTpanBaIOT TaR, tJT06H BIDIOJIHRJIC.fI 3aKOH JICOB.ItOCJiytJai1Horo 

KO,ItliPOBlllIIDI. Ilpn nepexo.zte OT O.n;HOit rpe6emrn K .n:pyroii 6HIIOJI.8pHHii CtJ0T-
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'Il!K peBepcnpyroT. Alia.JIOI'li'IlillMll CBOiiCTB8Ml1 o6mi.n:aeT MYJibTllil.JI9I{CHID1 6n
qJOIUlJII,H!fH 'IJ8P9HKOBCKHii C'IJST'IBK 'IaCTm~ /8/. 

B .mrncepTamm ,I(aH aHaJill3 My-JII,TllIJJII!KaTUBHOM IIOM8Xll, KOTOpruf flBJUI

STCJI OCHOBIDJ:M rrpeIIJITCTBUSM WIJI Ha.6Jno.n:eHllJI TOHRUX oco6mrnocTelf · ncCJie

,nyeMOI'O paCIIpe.I(9JI9HlUI C OTHOCllTSJII,HOH B8Jll\tIBHOii Bapnarurn I0-2 - IQ-~ 

Ewr paapa6oTaH My-JII,Tl!Il.JISKCHitil ll3M9pl1T9JII, 3MllTTaHCa rry'IJKa llOHOB, 

KOTOpHii JIBJIJISTCJI ,I(BalK,n:H My-JII,TllIIJI~ItCHOli CHCTeMOii. OH co.n:epl!tllT .I(Ba 3K

paHa C H8IIO.ItBlllitHIIMl1 OKHaMll ll ,I(Be IIO.I(BIDKHH8 illTOpKli (pnc, I?). IloCJie,n;

lill8 HM8JOT m1peau 11 rrepeMwnoa, pacrroJIOllteHHl:le rrceB.n;OCJIY'IaiiHO. B arrep

TYP8 rrepBOI'O OKHa BM8!Il88TCI! N 3JI8M8HTOB, a B arrepTY1)8 BTOpoI'O OKHa 

- (2 N - I) aJieMeHTOB ·mTopoK, UwmH,IU> g)apa,n:eJI perncTp:apyeT aJI8KTp11-

tJecK11it TOK, KOTOpltil 003,I(aJOT llOHl:l, rrpome,n;ume 1Iepea Bl:lp83H B .I(Byx mTOp

.Ra.X. Mo.n:eJinpoBaHRe Ha 3Hil My-JII,Tl1Il1!8RCHOI'O li3M9pl1T9JIJI 3M0:TT8lICa rry,ma 

llOHOB IIOKa3aJIO, tJTO COitpa!Il9Im8 Bp8M8Im ll3M9p8HIII! prumo 30 : I ,n;7Ist 

N = II 11 6HcT_po Y138JintJ11BaeTcJI · c B03paCTaHReM N ~ 

OCHOBHHE PE3YJibTAThl PAEOThl 
B ,n;I1ccepTa.rum H3JIO~eHu peayJII,TaTu TeopeTmecrur:x: n aKcrrepID11eHT8Jll,

Hux: HCCJie,n;oBaIIrul H paapa60TOK HOBUX MSTO,I(OB ITOBblllle.HIDI aqqieKTHBHOCTH 

Hay-,nrnx HCCJie.n:oBa.Jmii.CymHocTh 3THX HOBUX !J8TO,n;OB COCTOHT B HCIIOJll,30-

BaHHH HHT6I'paJII,HOI'O rrpeo6pa30Ba.HH.ll'. Ha6.mo,n:aeMUX BeJilltJHH Ha CTa.n;HH ll3Me

peHllii. Orrncruru :mcrrepIDl!eHTU ,KOTopue IIO,n;TB8plK,I(alOT I!paBJIJIJ,HOCT:E, HCXO,n;HUX 

IIOJI~eHllii,a T~e I!pHBe,n;eHU peayJII,T8TU MO,n;eJIHpo:aamur Ha 3BM,IT03BOJIJI

!Olltl18 0~8HllTI, ROJilitJ8CTB8HHU9 xapartTepncnum M8TO,n;OB 11 o:m.n:aeMOe IIOBU

meHite 3'PJ)8KTIU3IIOCTR HaytJHUX: llCCJie,n;oBaH11ii. 

Ha OCHOB8 T80p9TlltJ9CRllX ll 3KCII9pm.18HTaJII,HUX llCCJI8,I(OBaHHii HOBWC 

MeTO,n;OB 6wm IIOCTaBJieHU n IlpHH~8Jll,HO pemeHu CJie,n;ylO!Illie aKTy-llJII:,HH8 

~ 
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P.nc. 17. CxeMa MYJIJ;THWieKCHoro 

H3MepnTeJm 3MHTTaHca IIytJKa HOHOB: 

I H 2 - H8ll0,n;BIDKHH8 illTOpltll, 3 H 4 
- llO,n;BmltHH8 MHOI'OllleJI8BHe illTOpIUI, 

5 -~ <Papa.n:rui. 

16 

rrpo6JieMH aKCnepBM8HTaJII,HOfi qJH3HKll: rrpo6JI8ivia Co3,n;amm OTITiltJSCKOro MR-' 

KpoCROIIa-aBTOMaTa WIJI ~epHOli qJOT03MYJibmm:; IIpoOJieMa 6HCTpoti TOIIOJIO

tntJeCJtO H: 06pa60TRn,,1mpTIDIHoii, nncix>~n na qx>Torpai:Im.fIX c TpeKOBHX 

I<aMep; rrpo6JieMa IIOBl1lll9HllI! tJYBCTBllTSJII,HOCTH J-1 HD,!(97.tHOCTll O!IT}ltJSCmLX 

TSHSBHX rrpn6opoB. UCIIOJII,3yeMHX MJI ItoHTpoJIJI OIITI1tJecm1x HSO,•\l!Opo.I{HOC

Teil:; !Ip06JieMa IIOBilllleJIBJI nH<!JopMa.THBHOC Tll aitcTiepHM0HTa B YCJIOBtUIX. RO

r,n;a ~3llKO-T9XHlltJ9CRl18 rraprurieTpH ,iJ;8T0KTOpOB tJaCTll~ ,Il;OCTHt'ml CBOIDC 

rrpe.n;eJII,HHX 3Ha'lem1fi llJill ,n;ruoT llli3K08 OTHO!ll0Hll9 CllI'HaJia K Il\Y1-iY. 
HaytJHM HOBll3Ha IICCJie,n;oBaHHll 8aKJIIO'la.8TCSI B TOM, 'ITO aBTOp o60CHO

Ba.7I TeopeTiltJ8CKli ll aKcrrepnMeHTa."II,HO pn~ H9TlJ.1$1Ill10Hill1X MSTO,ll;OB TIOBH

meimH acM>eKTitBHOCTH Hay,mHX HCCJI9,n;OBaHllli, a TaIO!te paapa60TaJI IIYTll 

- pemeHHJJ artT.YaJII,HllX rrpo6JieM 3KCII8peM8HTaJI!,HOfi q>H3HK0.. 

PeayJIJ;Ta.TH BHIIOJIH8HHl1X a.BTOpOM HCCJie,n;ona.mm IIOKa3amI,1ITO ITOCTaBJieH

HUe rrpo6JieMU MOryT 6h!T:E. pemeHu,eCJIH rrpo:irnnecTII n:opeHHyro rrepecTpofuty 

TPa.n:wmoHIIDtt JIOI'llKli l13MepeHllii 11 3aM9HllTI, ee Jiormtott, B oc-

HOB9 KOTOpoR JI0DT llHTerpa.JII,HOe rrpeo6!Xl30BaHHe Ha6.lIIO.n:aeMUX BSJilltJRH 

Ha CTa,n:n:a H3MepeHitJI Mll CtJHTHBaHHJI nn<IiopMa.mm, I!pll'l!SM 3TO rrpeo6paao

BaHll0 H8o6XO,n;llMO TIPOll3B9CTll Il 3aKOH'IllTI, pa:imue, tJeM pe3yJII,TaTH ll3Me

peHHii IIOCTYIIJIT B 6JIOR aarrnc11 ,I(aHHHX. IIepecTpoil:Ka JIOI'IlKU ll3MepeHRli 

BJI9'18T aa co6ott ll3M9H9Hll9 ROHCTpyKD;tili COOTB8TCTBYIO!JU-IX rrpn6opon, a . 

Ta.Klite aJirOpHTMOB o6pa60TKll ll3MepeHHHX ,n;aHillDC. YKa:laHHHe I!pllHIJ;IlIIllaJII,

HH9 rrepec:rpom KOHCTpyKil;tlii: rrp116opoB I!pllBOWJT It cymecTB8HHOMY IIOBU

melill!O :imqiopMaTllBHOCTil, 6HCTpo,n;elicTBHJI, CTOllKOCTli R ue6JiarOI!pIDITHllM 

YCJIOBWIM OIIHTa, n, mm CJie,n;cTBne Boero aToro, - It IIOBWil9HllJO 3cM>eKTRB

HOCTll, B TOM tJllCJI8 3KOHOMlltJ9CitOli, HaytJHO-llCCJie,n;oBaTB/II,CROro rrpo~ecca. 

IlpartTlltJ0CKa.JI 3HatJHMOCTI, ~Be,n;eHHHX llCCJI8.n;OBaHHti COCTOHT B TOM, 

tJTO aBTOpoM YKa3aHH HOB!le peaepB!I CYJ!l9CTB8HHOI'O IIOBIIm9HllI! a@?eKTHB

HOCTH HaytJHUX HCCJie,n;OBaHHR, Henocpe,n;CTBSHHO pa3pa60TaHII ~eKBaTHHe 

,n;7Ist Kallf,I(Oli iipo6JieMH IIYTH peamt3a.Ill1li H9Tpa.n:llll;IlOHHUX M9TO.n;OB aKcrrepn

MeHTaJIJ;HOtt ~3HK0. B KOHCTPYKillII!X ROHKpeTHHX rrpn6opoB ll ycTpoilCTB n 

,n;OK8.8aHa 3qx_peKTHBHOCT:E, 3THX MSTO,IJ;OB. 

IlOJJY'l8HIW8 B ~ccepTa.Ill1li peayJII,T8TH CDH.n;9T8JII,CTBYIOT O rrepcneKTHB

HOCTH paapa6oTaHiillX M9TO,n;OB, KOTOpHe MOryT 6HTI, peKOMSH.n;OBaHH .n;,m: 
BHe,n;peHHJI RX B TexHHKY ~3lltJ8CKOI'O 3RCII8PHM9HTa., 

B xo,n;e rrpoBe.n;emrnx 11cCJie,n;oBamtii 6wm: 

I) uaii.n;eHl:l rrprum;nrrnam,Ho HOBJie cxeMH OIITlltJSCKllX qJypI,0-MHitpOCKOIIOB 

,n;7Ist ~epuoi! i.{x)Toar,,ym,cllll, rro3BOJlfll'.llllR8 yciopnT:E. rrpocMOTp ~epnoii qx>To

ar,,ym,mm n 8.BTOMaTH3ll_pQBaTl> o6Mep co6IITllii; 

2) llOCTpo9Hl:l ll ncCJie,n;oBaHl:l a.7II'OpHTMH TOIIOJIOI'l!.'18CKOI'O CRaHllpoBaHWI 

I!pJIMIIX TPSKOB npll llOMJlltli rrpeo6paaoBamIJI YOJima, rrpe,IVIOllteHH HOBM ROH

CTIJYI{Il:WI rrpn6opa C aap~OBOil CBJI8!,JO H HOBHS a.JII'OPllTMII ceKTopuoro CRa

HllpoBamII! I!pJ'lMHX TpeKOB; 
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3) paspa6oTa.HII, 1rnroTOBJ.!8H11 n :mcnepHMeuTam,uo ncCJie~oBaHll HOBlle 
sJieMeHTll n npn6opu rnJII>6epT-onTmm; 

4) ncCJie~oBruru nyTeM MO~eJIHpoBa.HIDI Ha 3:EJA pa8JIU'llllle ROHCTPYKWIB 
!vzy"JII,TIDIJI8KCHUX ~eTeKTOpOB '<!aCTUD;, !vzy"JII,THilJieKCHmi Il8MepnTeJII> 3MllTT8.HCa 
ny,ma IfOHOB, a Tarorte npoa.Ha.mrnnpoBaHll CBOiicTBa cnc'i'eMll, KOTOPM co
~epl~lT Ica.K Tpa.rmmIOHHllii, TaK If lvzy"JII>TnIDI8KCHllii ~eTeKTopu '<IaCTHU. 

Ha OCHOBrumn pe8YJII>TaTOB pa6oT. 060611leHimx B ~a.HHott ,IJ;HccepTaD;lIB. 
aBTOP npIDCO,Il;HT K BUBO.IJY, '<ITO npmm;;umaJII>HO HOBOe HanpaBJieime B 3KCrte-:
pnMeHT8Jll,HOii qinsirne. OCHOBa.HHOe ua 1IBTerpaJII>HllX npeo6pa80BarmsIX Ha-
6JIIO~aeMUX Bemt'<IHH, JIDJUieTCSI nepcrreKTnBHHM n aac.11ymmaeT ~aJit,Heiimero 
pasBnTHSI. 

AIIPOEALCIDI PAEOTH 

PesyJir,TaTu ncCJie~oBrumfi, If8JIOllteHHlle B ,IJ;HccepTamm, ~oru:ra.ruma,mcr, 
Ha IlepBofi BcecorosHoii KOH~peHll;lill rro npo6JieMaM nepe~a"<IH nucpopMaIJ;llli Jia
sepHHM n8JIY'<IeIDieM (KneB, 1968 r.) , Mel!QzyHapo,IJ;Hoft ROH~peHD;llll no amra
paTYPe B (J)HsnKe BUCOKIDC sHeprnii (,1Jy6ua, 1970 r,), Kou~pemmn rro aB
TOMaTnsauan Hay'Ilmx: IlCCJIS~OBamtii Ha OCHOB8 3lla (HOBocn6npcK, I974 r,), 
BTopofi BC8COJ08HOii KOHQJepeumm ITO roJiorpaqinn (KneB, I975 r.), IlepBOM 
BC0COJ08HOM CHMlI08nyMe no OllTn'<I8CKO!vzy" npn6opocTpoeIDIID n roJiorpaqnm 
(JII>BOB, I976 r.), BcecorosHllX. IIIKOJI_ax rro roJiorpaqinn (.ItoJironpy~. I969 
n I970 rr., HoBocn6:apcK, I973 r. n EpeBa.H, I974 r.), Mel!QzyHapo,IJ;HllX 
cHMIT08IfYM8X no Teop11n n npnMeHemuo ~ Yo.mrra (BaIIIlllHrTOH, CIIIA, 
I9'72 n I973 rr.), Mel!QzyHapo,IJ;HOM cHMIIoanyMe no Teop1m n npHMeHeunro 
qiyHKIJ;ll:ii YoJIIna (XazjmJII>.n:, AurmtSI, I975 r.), pa6o'<!IIX coBeIIta,HIDIX no Hefi-: 
TprurHoMy ~eTeKTopy (,1Jy6aa, I980 n I98I rr.). 

Ilpe~CTaBJiemrne B ,IJ;HccepTaD;Im ncCJie~OBaHR!I H paspa6oTKit Il8JIOl!t9Hll B' 
29 Hay,IHUX ny6.mrna.murx (ccwnrn I - 29), 6 o6sopax (ccwran 30 - 35) n 
0606l!l8Hl1 B TpeX MOHOrpaqillSIX (CCWIKil 36 - 38). Ilpn6opll ll M8TO.I(U, onn

CaIIHIIe B ,IUl.ccepTamm, sa.unrn1eH11 II aBTopcRHMR cB~eTeJII>CTBl:IMil CCCP 
(ccwurn 39 - 49). 3RClIOHaT "TeHeBIIe rrpn6opu" ,I(eMOHCTpnpoBaJICSI Ha . 
B.lllIX B naBl!JII>OHe "~n8lrna" Ii 1978 r. H uarpa,'!i,I(eH cepe6pmrofr Me~aJII>IO, 
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