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Cneu~<!>H~a npOBOJll{MOI'O na CHHXpOUHKnoTponkjol1R·H· aKc;:riepHM9HT8 

no 38XB8TY MIO~HOB B I'8S006pa3HOM BO.llOpO.ll9 Tpe.~yeT · .llnH ~bi.lleneHHSI OCTa

HOBOK Mroonos'· B. raae npHMeHeHHSI CUHHTHnnSITopoB H3 HO.llHCToro ueaHSI. • 

CxeMa MHill9HH H; Ctt~TttHKOB, Hcnonh3Y9Mb!X. B · 9KpriepHM9HTe, npe.ncTaBnena 

Ha pHCo 1.: Pa6oimA o6'heM BO.ll0p0.ll8 B MHill9HH 38J{niOtt9H BHyTpH CUHHTHnnSI~ 

Topa H3. Cs J ( Tl ) , HMe!Omero <!>opMy eTa Kana {·ctt~TttHK 4) H TOHKoro 

KpHCTanna TOnmHHOA 200 MKM { Ctt~TttHK 3) • 

·'; Ycnom~SI onbiT8 Tpe6yroT HM9Tb MSKCHManhHYIO s<jJqleKTUBHOCTb CHCT9Mbl 

.. K OCT8HOBK8M MIOOHOB B BO.llOpo.ne npH MHHHManhHOM KOnHtt9CTB9 <j>oHOBblX 

C06b!THA, HMHTHpyroillHX OCTSHOBKH B I'839e nnSI no.tiaBneHHSI .<!>oHa Heo6XO.llH

M8 6onhmaSI s<l><!>eKTHBHOCTh aHTHconna.neana H Ma~oe paapemaromee npeMSI 

COBnaJieHHAo C 9TOA TOttKH apeHHSI .llOCTH)!{9HH9 npHeMneMbiX ycnOBHA .llml 

ycnemHOI'O npOB9.ll9HHSI 9KCnepHM9HTa BCTpettaeT cymecTB9HHbl9 Tpy.llHOCTH 

npH Hcnonh30B8HHH ~pHCTannoB H3-HO.llHCTOI'O U93HSI. 
. ~-- . 

0CHOBH8SI Tpy.llHOCTb CBSI3.SH8 C Bp9M9HHOA xapaKTepHCTHKOA BbiCB9ttH-

B8HHSI KpHcTannoa H3 Cs J { T I ) • 3Ta xapaKTepHcT~Ka cno*Ha H oripe.ne-

. /1-3/ . 
.nHeTCSI H9CKOnbKHMH M9X8HH3M8MH • J1M9IOillH9CSI ·.naHHbl9 no Bp9M9H8M 

BbiCB9ttHB8HHSI H90.llH03H8'1Hbl. Ycpe.llH9HHO MO)!{HO npl!HSI~h, ttTO OCHOBH8SI 

ttaCTb CB9TOBOI'O H3nytt9HHSI · HM99T BpeMSI )!{H3HH OKOnO 0, 7 MKC9K. 
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fipHMeHeHHe o6bi"'HblX MeTOllOB llOCTpOeHHSI 6biCTpbiX CX9M COBIT8. 
. -- ~ . . ' . } 

8HTHCOBIT8ll9HHi!: C M9Jlll9HHblMH CllHHTHllliSITOp8MH B HBliieM CliY'II 

neM0 0 TBK KBK 
. npHBOllHT HliH K noTepe ~eKTHBHOCTH COBn! 

K 3H8"1HT9llbHOMY yBeliH"19HHIO cPOHOBbiX OTC"'f!TOBo llano B TOM, t; 

KH c KpHCTBllliBMH c~ 'J •.< Tl r· . B KBHBliBX coananeaHi!: H aHTHCOB 

· ycliOBHHM OllbiTB pa6oTBIOT B. pe:x{HMe neTeKTHpOBBHHSI OllHOcPOTOS 

C06biTHi!:
0 

H ·noaTOMY paCTSIJIYTOe BO BpeMeHH ·CBeTOBOe H3.nyqeHHI 

"'BCTHilbl.' B TOM "'HClle .oT cPOHOBOii1 perHCTpHpyeTCSI KBK COOTB91 

. IIpOXO)I(JleHHIO HeCKOllbKHX "'BCTHllo . 

IloaMmeaHaSI aarpyaKa Kaaanos SIBfiSieTcSI npH"'HHOi!: cymec1 

pacTaHHSI nayx HCTO"'HHKOB «Poaa. HMHTHpyiOmHx ocTaHoBKH a .BoJ . . ' 

HCTO"'HHK cPOHB CBSI38H CO cny"''ai!:HbiMH . COBilBlleHHSIMH "'BCT~lx ll') 

JlSilliHX. "'epe3 nepBbie n.sa C"'eT"'HK80 c . cPOHOBOH aarpyaKoft C"'eT• 

. cPOH 6e3 npHMeHeHHSI OllHCbiBaeMOH · HH)I{e CHCT9Mbl. ero. nonaBneH 

pa3 'npeBbiliiaeT "'HCliO OCTBHOBOK B BOAOpone •. llpyroi!: HCTO"'HHK 

C aeaciJciJeKTHBHOCTbiO BHTHCOBITBlleHHH npH HCilOllb30B8HHH. o6bi"'H 

aHTHCOBnaneaui!:. HanH"'He 6onhmoi!: ·aarpyaKH B Kaaane aHTl 
. . ~ . 

neHHi!: npHBOllHT K IlOSIBlleHHIO 3H8"1HTellbHOrO "'HCliB lJO)I{HblX OC, 

MepTBOrO BpeMeHH ciJopMHpOBBTeliSio 

· llnH noriaBneHHSI «Poaa nepBoro THna B aneKTpoHHYIO norHH 

CHCTeMa HOpMallbHO aanepTbiX BOpOT (pHCo 2) 0 C IlOMOllihlO KOT 

onpe~eneHHOrO HHT9pB8ll8 BpeMeHH nocne npOXO)I{Jl9HHSI ny"'KOB( 

aaanaaHpyiOTCSI HMnynhcbi oT C"'f!T"'HKa· 3. CHcTeMa pa6oTaeT 1 

MBllhHO 38KpbiTbie BOpOTB 1·· OTKpbiBBIOTCSI B. MOMeHTbl· COBIT8Jl91 

oT ·c"'eT"'HKOB 1 H 2. Ha ·Bhixone *e so poT 2 HMnyn.i,c noHBliSieT 

TOM cny"'ae, ecnH aa BpeMSI, Korna aopoTa 1 OTKpbiTbi, co C"'~ 

XOJlHT He Meaee llBYX HMilYllhCOBo 

KaK noKaaariH HaMepeHHSI npH Bbi6paaaoi!: onTHMBllhHOi!: n 

BOpOT 0
0
5 MKC9K

0 
C06bxTHSI 0 . CBSI38HHbie C OC.TBHOBKOi!: MIOOHB E 

pHpyiOTCSI C acPcP9KTHBHOCTbl00 6liH3KOH K 100% 0 a cPOH Clly"'a'liH 
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llpHMeHeHHe o6WUibiX MeTO.O.OB UOCTpoeHHSI 6biCTpblX CXeM co:ena.a.eHHii B 
- . '._ . . - • I . 

aHTHCOBDa.a.eHHA C Me.a.neHHhlMH CUHHTHnnSITOpaMH B HailleM cny~ae aenpHe 

neMo, TaK. KaK 
npliBO.O.HT HnH K noTepe 9¢if>eKTHBHOCTH co:ena.a.eHHA, Hl 

K 3H8~HTelibHOMY y:eenH~eHHIO if>ono~blX OTC'I~TOB. n~no B TOM, 'ITO C'I~T'I 
KH ·c KpHCTannaMH· C~ J·,(TJ) . B .KaHali~X co:ena.a.eaHA H aHTHCO~na.a.eHHA ·I 

ycnoBHSIM onbiTa· pa6oTa.IOT B pe,KuMe .a.eTeKTHpo:eaHHSI o.a.Hoif>oToaneKTpOHH: 
_,_ ' > 

co6biTHA, H noaTOMY pacTsrayToe :eo ~peMeHH · c:eeTo:eoe usnytleHHe oT · :Ka)KJ 

'18CTHUbi.
1 

B TOM 'IHCne OT if>oHOBOft1 perHCTpHpyeTCSI K8K COOTBeTCTBYIOIIleE 

. IIpOXO)KJleHHIO HeCKOnbKHX '18CTHUo 

lloBbiilleHH8SI 3arpy3K8 K8H8nOB. SIBJHieTCSI UpH'IHHOft cymeCTBeHHOrO 

p·acTaHHSI .a.:eyx HCTO'IHHKOB if>osa, HMHTHpyromux ocTaHOBKH :e :eo.a.opone. 0 

HCTO'IHHK lf>oHa CBSI38H CO cnyqal!:Hbl.MH ·. co:enaneHHSIMH '18CT~U ny'IK8~ njlO: 

JlSIIIlHX qepe3 nepBbie n.:ea C'I~T'IHKa, c lf>oHOBOii 3arpy3KDA c~~T'IHK8 3 .. 8 

.lf>oH 6e3 UpHMeHeHHSI OUHCbiBSeMol!: HH:lKe CHCTeMbl ero' nona:eneHHSI B HeCI 

pa3. npeBbiillaeT 'IHCno OCT8HOBOK B BO,Ilopone. npyrol!: HCTO'IHHK. if>oHa. CBS 

C uealf>lf>eKTHBHOCTblO aHTHCOBnaneHHi!: npH HCDOllb30BaHHH o6bi'Ili:ol!: cxeMbl 

aHTHco:enaneHHl!:. HanH'IHe 6onbrnol!: ~sarpy3KH :e KaHane, aBTHco:ena

neBHl!: npHBOllHT K IIOSIBneHH.lO 3Ha'IHTenbHOrO 'IHCna no:lKRbiX OCTaHOBOK I! 

MepTBOrO :epeMeHH lf>opMHpOBaTenH. 

nnsr nona:eneausr if>oHa nep:eor? Tuna :e aneKTpoHBYIO. norHKY :e:eeneH 

CHCTElMa HOpManhiiO 3anepTbiX BOpOT (pHCo 2), C IIQMOIIlblO KOTOpOft B Tl 

onpe~eneuaoro BHTep:eana :epeMeHB nocne npoxo:lKlleHHSI nyqKo:eoftqaCTBD 

auanH3HpyiOTCSI HMDynbCbl OT C'I~T'IBKa 3. CHcTeMa pa6oTaeT TaK, .'ITO I 

ManbHO saKpbiTble BopoTa 1 OTKphlBaiOTCSI B. MQMeHTbl· co:ena.a.eHHA HMIIYl 

OT.C'IeT'IBKOB 1 H 2. Ha ·BblXOJl9 :lKe BOpOT '2 HMIIynbC IIOSIBnSieTCSI TOnbKI 

TOM cnyqae, ecnB sa . :epeMsr, Korna :eopoTa 1 OTKpbiTbi, co C'I~T'IHKa 3 

XO)lHT He MeHee llBYX HMIIynbCOBo 

KaK noKa3an~ H3MepeHHSI npH Bbi6paHHOA OIITHManbHOl!: nnHTenbHOI 
- . ~ 

BOpOT 0,5 MKCeK, C06biTHSI 0 CBSI3aHHbie C OCTaHOBKOii MIOOHa B ra3e, . pE 
. . 

pHpyiOTCSI C a4>4>eKTHBHO?Tbl00 6nH3KOii K 100%, a lf>oB cnyqaftHblX COBI18 

5 



CIInhHO. CHII>K89TCSI, nnsr OCT8H8BniiB810IlliiXCSI .B. MIIW9HII,MIO!JHOB fiOTepH aHe~7 · · 

I'IIIIj·'a, COOTB9TCTBElHH01 II CB9TOBOif BbiXO}l.60nbll!e1 .tteM, ll{!SI.6b!CTpb!X ttac- : 
' ' ' . ' . ' • n, ~"'j 

· TIIU; :>tTo: cnoco6CTByeT riOBb!lli9HIIIO a<fJ!fleKTHBHOCTII. pe~IICTpaUIIII OC~8HOBOK, 

-.,' nnsr IICKliJO~eimsr !floHa BTOporo . T~na .BMe~TO OObi'IHO~ ·CX9Mbl. ~~THC~B-. 
. . . 

fia}leHHlf" Hcnonb3Y9TCSI KOM6HH8UHSI TpHrrepa. II CX9Mbl nponycKaHHSI { pHc,2) • 
' ' . . ' . . ., :· . .. . . 
11MnynhC COBfi8Jl9HIIii1 .CBSI38HHbiii C npOXO>KJleHHeM. ttaCTIIUbl. ttepe3 Ctti;!T~IIKH . . . . ' ~ . . . . . ' 

1,2 If 3 nocne HopManbHo 3anepTbiX BopoT 3tf nHHHH ·3aJlep>KKH· 1, ·Heo6xo~ 

· JliiMbiX nnsr BpeMeHHOif npHBSI3KH 1 · p831lB8HBaeTCSI, 0JlHH npHBOJlHT TpHI'I'ep · 

B COCTOSIHHe1 npH KOTOpOM CXeMa nponyCK8HHSI OTKpi?IT8 1 8 BTOpOif. ttepe3 .: 

3B}lep>KKY ( n.3~3.) . nonaaaeT H8 CXeMy nponycKaHH_SI•· np11 OTCYTCTJ3HH B Te

tteHIIe ·~peMeHH 3a}lep>KKH (n.3.3.) a KaHane aHTHc·oarlall~HIIii· HMnynhca ... oT 
' . . . .. . ' 

Ctt~T'IHK8 4 CXeMa nponycKaHHSl OTKpb!T8 H ·HMnynbC OTC8HOBKH npOXOnHT ,. 

ttep~3 CXeMy nponycKSHHSI~ . nosran~HHe HMnynhC8 8HTHCOBIT8JleHIIif nepeKn!O'tfl9T 

·. TpHrrep B cocToRaHe,3anHpaJOmee cxeMy nponycKaHIIR. TaKoii npHeM no3ao-:... 

niin HCKnJO'IHTb 'tPOH nO>KHb!X OCT8HOBOK 113-38 He~eKTHBHOCTII 8HTHCOBfi8Jl9":' 

HHfi, KOTOpbtii B ycnoBHRX 6onbmHx 3arpy30K C'I~TttHKOB 6brn ·cpaBHHM c . . . . . . . . i 
a<fJciJeKTOM OT OCT8HOBOK B BOilOPO.lle ( KOnHtieCTBO BOJlOpOJl8 0,08 r/ CM · ) , 

J1cnonh30B8HHe OITHC8HHOA MeTOJlHKH ( "CT8THCTH't9CKIIX COBIT8.lleHIIif" ). fi03BO

nHnO B HeCKOnhKO pa3 yMeHblliHTb tPOH cnyttaAHblX COBfi8JleHHA, 

B Kattec'rae npHMepa MO>KHO. npHaecTH cne.nyJOmHe IlHtPpbt· o.nuoro H3 

ceaHCOB pa60Tb!, npH. HHTeHCHBHOCTH OKOno. 6000 npOXO>K.lleHHA MIOOHOB B 

ceKyHilY ttepe3 nepBbre .naa ctti;!TttHKa ycTaHoBKH obrno 3aperHcTpHpoaaao 
1 . .. . . 

( 82±_2) . ceK- cnytta_ltHbiX coana.neHHii B cnyttae, Kor.na onHcaHHbtA MeTOil He 

Hcnonb30B8nCSio 8Ta I1HtP.P8 xopomo cornacyeTCSI .C pac:lJ{lTiJOA BenHttHHOA 
-1 . . . . . . . . 

77 ceK • nonytteHHOii no ¢opMyne cnyttaAHb!X coana_.neima. OmHoKa B pac'l{lT-

HOif Il.HciJpe He MeHbWe 10%;. BBe}leHHe CHCTeMb! "'CT8THCTH~eCKHX' COBna.ne-: 

Hllii npH H9113MeHHbiX llPYI'HX ycnoBHSIX CHH3HnO aKcnepHMeHTanbHYJO. IlHtPPY 

!JloHa cnyttafiHb!X C~Bna.neHilii ito 12 ceK -:-
1
• HpH 8TOM BenHttHHa C8MOI'O a4$eKT8 . •. . . . -1 . . 

OCT8HOBOK B I'83e MHWeHH 25 CeK OCTanaCb oe3 H3MeHeHHSI, 

.6 



· cHH:lKaeTCSI • .llnsr ocTaHaBnHBaiOlliHXCSI- B; MHllleHH ,MIOOHOB no:epK aHe}J':" 

COOTBeTCTBeHJio, H CBeTOBOH BbiXO}:L 6onbrue, 'I eM. 'nrtsr ~ 6biCTp~I~, '1~?

: cnoco6CTByeT nOBbillleHHIO a<jl~eKTHBHOCTH. perHC::TpaUHH oc-r.a~OBOKo 

HcKniO"leHHSI ~oRa BToporo · THna BMecTo o6bi"lHO~ -cxeMbi· aHTHCOB-

HcnonhayeTcSI KOM6HHaUHSI TpHrrepa ;- H cxeMbi npony<;~aHHSI. ( p~c.2). . . . 

coananeHHH, .CBSI3aHHbifi C. npOXO:lKUeHHeM. "!aCTHUbl_"l_epea :C"l~T~~KH. 

nocne RopManhHO aanepTbiX BopoT 3_H nHHHH -aanep:lKKH·. 1, ·Reo6xo~. 

BpeMeHROfi npHBSI3KH, paanBaHBaeTcsr. OnHH npHBOUHT Tpfrrep _ 

.. .,.naotHe, npH KOTOpOM CXeMa nponycKaHHSI OT.KpbiTa; a BTOpOH 'qepea 

( n.3~3.). nonanaeT Ha CXeMy nponyCKaHHSie· npH OTCyTCTBliH B Te-

~peMeHH aanep:lKKH (n.3.3.) B 'KaHane aHTHCOB~aneHHH· HMnynbCB,.OT 

Ka 4 cxeMa nponycKaRHSI oTKpbrTa H ·HMnynbc o;caROBKH npoxouHT .. 

cxeMy nponycKaRHSI~ IlosrBneaHe HMnynhca aRTHCoBnaneRHfi nepeKniO"l~eT 

B cocTOSIHHe,aanHpaiOmee cxeMy nponycKaHHSI. TaKofi npHeM noaBo

no:lKHhlx OCTaHOBOK Ha-aa He~eKTHBHOCTH 8HTHCOBnane7' 

KoTopbiH B ycnoBHSIX 6onbmux aarpyaoK C"l~T"lHKOB 6brn · cpaBHHM c 
. . . . . 2. 

oT ocTaHoBOK B .aonopone (KonnqecTBo Bonopona 0,08-r/cM·). 

MeTOUHKH ( 'cTaTHCTH"leCKHX COBnaneliHfi') noaBO-

B HeCKOnbKO paa yMeHblliHTb cpoH cny"la~HbiX CQBnaneHHA. 

npHMepa Mo:lKHO npHaecTH cnenyiOmHe uncppbi · onHoro na 

npn. HHTeHCHBHOCTH OKOnO 6000 npoXO:lKUeHHA MIOOHOB B 

· "lepea nepBbie UBa C"l~T"lHKa ycTaHOBKH 6bmO. aaperHCTpHpOBaHO 
-1 . . 

ceK cny"la_fiHbiX coananeRHA B cny"lae, Korna onHcaHHbiH MeTon He 

3Ta UHcppa xopomo cornacyeTCSI C paC"l~THOA BenH"lHHOA 

, nony"leRRofi no cl>o}JMyne cnyttaAHhiX coBna_neliHA. 0wH6Ka B pac"l~T

uncppe He MeRbme 10%. BaeneRHe CHCTeMbi 'cTaTHCTH"leCKHx' coimane~: 

npH HeHaMeHHbiX npyrHX ycnOBHSIX CHH3HnO . 8KCnepHMeHT8nbHYIO. IlH!IJpy 

cny"laHHbiX C~Bna~eHiiH AO 12 CeK -:-
1• npH aTOM BenH"lHHa caMoro s4$eKTa 

. . '-1- . . . 
B raae MHllleHH 25 ceK ocTanacb 6ea H3MeReHHSI. 
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