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BBe"'emt:e 

Ha YCT8HOBK8 Cm:'MA-AfIKC .ztJIH peI'HCTpamm qlOTOHOB HCITOJU,3YIOTCH 

qepeHKOBCKHe cqeT'JHKH ITOJllIOro rror~omeHHH C pa,n11aTOpoM H3 

~BmIUOB;ro cTeMa pasMepoM IOxIOx42 cM3• Bo~hmoa pasMep cqeTqHKOB 

06ecrreqffBaeT rrpMeMJieMYJ(l arrepTYPY YCT8HOBKH .ztJIH perncrpamm qK>TOHOB 

rrpH cpaBHHT6~hHO H960~hWOM KO~eCTB9 KaHa~OB a~Ty.IJ;Horo 

aHaJIH3a, HO rrpHBO,nliT K orrpe.ne~eHH!lM M9TO,nHq9CKHM TPY.IJ;HOCTHM rrpH 

. o6pa6oTKe .nammx. 

,B ,naHHoa pa6oTe paccM8TpHBaDTCH H9KOTOplie BOrrpoCli o6pa60TKH 

HHq,opMaumt c cqeTqHKOB rroJllioro rror~omeHHH rrpH Hcc~e.noBamm Ha 

ycTaHOBK9 CMI'MA-AfIKC.peaKll,d C qlOTOHaMH H ~0- M930HaMH B KOH8'lHOM· 

COCTOHHHH. 06cyllt,!la9TCH HCITO~h30BaHH9 cqeTqHKQB B COCTaBe 

raMMa-,neTeKTOpa (rn) 080/I/ rrpH SKCIT9pHM6HTa~hHOM HCC~9.ltOBaHHH 

rrpouecca o6pa30B8HHH ImOHHliX nap B KY~OHOBCKOM rro~e H.nep121 H B 

COCTaBe rn CIOS (MaTpHUa I2x9 cqeTqHKOB) rrpH HCC~e.noaamm peaKumt 

pa,n11aUHoHHoro pacceHHHH 

(I) 

KpaTKoe OIJHC8mt:e KOHC'l'pYKQIIH cqe'r'DIKOB 

KaJK,ZU,tlt cqeTqHK COCTOHT H3 pa,n11aTopa (CBHHUOB08 CT8MO l.00-00 

pa3MOpoM IOxIOx42 cM3, qTo COOTB9TCTBY9T ~ I4 pa,n11aUHOHHliM .ztJIHHaM 

H ~ I H,nepHoa .ztJIHHe rror~omeHHH) H rrpHMeeHHoro Ha era Topeu 

OOY-IIO. AlIO,nHli9 CHrHa~ OOY rrocTyrramT Ha mco.n AU[l H B c~qae 

ITOHM9HHH TpHrrepHoro CHrHa~a OURlf}pOBliBaDTCH H CqffTliBaDTCH B SBM. 

O!rttl'f;i•L' '.. : :· .;) ,'.:IC11irt'j'7 
tm.>::F!li.:/: ,;,e ;, :,:1;1.r-rnQ 
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CHrHaJIH C rrocne.nmn: .znmonoB OOY IlBCCHBHO CYMMHJ)YIOTCH H MoryT 

ncrronb30BBTbCH IIpll (t(>pi.mpoBamm TpmTepa. 

Bonee rro~OHO KOHCTpYKUID! OTnenbHOro cqeT'lliKB OWia OITHCBHB 

pBHee111• 

. XapBKTSpHCTHKH cqeT'lliKOB Hccnenoaa~Cb HB IlY'lKBX aneKTpOHOB C 

aHeprne:I!: 13,3 H 26,6 raB. l{JIH• aHeprernqecKoro paspemeHHH 

oTne~Horo cqeT'illKB rrpn rrorranamm aneKTpOHOB B ero ueHTP Ouna 
IlOJIY'ISHB 38BHCHMOCTb/I/ .. 

o(E)IE=O,OI+0,06/ -f'"E, 
r,Ile E - B raB. 

(2) 

IlorrepewaH (t(>pMa aneKTpOMBrHHTHoro JIHBHH crreUHanbHO 

nccnenoBanacb Ha rryttKe aneKTpOHOB c aHeprne:a 26,6 raB. Ilpn 

rrorrepewoM pasMepe cqeT'illKOB IOxIO ·cM2 aneKTpOMBrHHTHH:I!: JIHBeHb 
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, PHc. I. <!?opMa · aJieKTpoMarHHT-

Horo JIHBHH B rn, COCTBBJieH~ 

HOM H3 cqeTqHKOB Ha OCHOBe 

CBHHUOBoro CTeKJia <!?8-00. 

~ 

0:-

.. 
' 

Bcerna YKJI8nHBB9TCH_B MBCTep 2x2 cqeTq}lltaK (pHc.I). <I>opMB JIHBHH 

orrpenenHnBCb KBK OTHOmeHHe 3HeproBuneJieHHH B 0.llHO:I!: H3 rronOBHH 

MBCTepa K 3HeprHH aneKTpoHa (pHc.I). 

Ms na.HHHX O (l)oHOBHX COOHTHHX, nonyqe.HHHX IIpH nccnenoBBHllll 

peBKUMH (I), nnH (t(>TOHOB OT pacrianoB ~0 -MSSOHOB Ouno IlOCTpOSHO 

pacnpeneneHHe OTHOillSHHH 3HeproBuneneHHH B TO:!!: rronOBHHS MBCTepa, 

KYna rrorraJI (t(>TOH, K CYMMBPHO:I!: aHeprHH MBCTepa. Ms COilOCTBMSHHH 

ero C paBHOMSpHHM pacnpeneJieHHeM KOOp,ItHHBTH rrorranaHHH '(t(>TOHOB B 

cqeT~ raMMa-neTeKTOpa 6HJia noJiyqeHa 38BHCMMOCTb KOop,ru,1HaTa -

OTHOCHTSJibHBH a~Tyna, KOTOpaH HCITOJibSOBBJIBCb nJIH BOCCTBHOMSHHH 

HecMemeHHO:I!: KOOp,ItHHBTH (t(>TOHOB. <I>opMa nHBHH, nonyqeHHaH TBKHM 

oOpasoM, corJiacyeTCH C H3MepeHHO:I!: . (pMC. I), ecnn yq,iTHBBTb 

KOOp,ItHHBTHYIO SBBHCHMOCTb HSMSpHeMO:I!: nonn SHeprHH, CBH38HHyIO C BHTe­

KaHHeM qacTM SHeprMH B meJIM Mellt,lzy cqeTqHJtaMH (CM. HMKe). 

IlOCJIS HBXOJK,D;SHHH MBCTepa B rn KOOp,ItHHBTH COOTBSTCTBYIOlllSrO 

(t(>TOHB onpeneJIHnHCb rro (t(>pMe JIHBHH. 

RpoMe Toro, Ha IlY'IBS 3JI9KTpoHOB 26,6 raB HCCJienoBBJIBCb 

SBBHCHMOCTb aHepre_THqe cKoro H KOOp,ItHHBTHOI:o paspemeHHH 

,-neTeKTopa, a TBKJKS noJIH SHeprHH JIHBHH, BHTSKBIO!llBH B menn MSJK,D;y 

cqeT'lliKBMH <~ 2MM), OT KOOp,I!HHBTH TO'lKH norranaHHH SJie~TpOHB B 

cqeT'illK ( T86JI.I i11(Hs nptt~e,IlSHHHX B T86JIMUe pesyJibTBTOB HSMepeHHH 

cJienyeT, qTo ycpe,IlHSHHOe no nJIOilla,I:U1 

KOOp,ItHHBTHOe paspemeHHe COCTBBJIHST ox,z~ II ·MM, 

rBMMa-,IleTeKTopa 

a aHepreTHqecKoe 

KHJiaCTSPOM B rn MH HB3HB89M rpyrrny HS 4 pacnoJio~eHHHX PH,IlOM 
cqeT'illKOB, TBKHX, qTo 3HeproBuneJieHHe B 0.llHOM H3 HHX Burne 
BHOpBHHoro rropora, HS nayx coce.llHHX K 3TOMY cqeT'lliKOB (KSK rro 
BepTHKBnll,TBK H rro ropHSOHTBnll) BHOHpBIOTCH Te, rne 3HeproBuneneHHe 
BHme, 8 qeTBepTH:1!: cqeT'lliK 38MHKB0T MBCTep. 
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Ta6Jmua. 38BHCHMOCTb 8MIIJIHTY.ztl:1 CHI'Hana. SHepreTH'IeCKOro OE .H 

IIpOCTPBHCTB8HHOro ox.z pa3pemeHHH, no~qaeMllX B r1I. COCT8M8HHOM 

H3 paCCM8TPHBB8MllX C'IeT'IHKOB, OT KOop,mmaTl:l TO'IKH nona,naHHH 

sneKTpOHB B C'I8T'IHK (U8HTP C'I6T'IHK8 HBXO,IXHTCH B HB'Iane KOop,mmaT). 
' Ao• o0 - 8MIIJIHTy.na H sHepreTH'!ecKoe pa3pemeHHe npH nona.nBHHH 

sneKTpOHa B U8HTP.anbHYIO oOnacTh c'!eT'!HKa Ix I • I z I < I CM. 
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-
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pa3pemeHHe npHMepHo B I,5 pa3a xyEe. '!eM B cnyqae nona.naHHH 

sneKTpoHa B ueHTP C'IeT'!HKa. 

Ilocne onpe.neneHHH Koop,mmaTl:l (lx>ToHa ero Jll3MepeHHaH sHeprHH 

nonpaMHnacb B COOTBeTCTBHH C Ta6JIJ11Uei-i. Ha PJIIC. 2 npHBe,neHO 

pacnpe.neneHHe HHBapJIIBHTHOil MBCC!i .nBYX (lx>TOHOB C SHepreTJll'I6CK011 

rronpaBKOil H Oe3 Hee. BJll.mio. 'ITO SHepreTJll'I6CK8H nonpaBKa He TOnbKO 

C.nBJllr86T IlHK pacnpe.neneHHH B nonoEeHJlle. KOTOpoe COOTBeTCTByeT 

4 
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m = 550M38 
~(m) = 30 M38 
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PHc.2. Pacnpe.neneHHe mmapHBHTHoa Maccli ,nByx (lx>ToHOB OT pacna.na 

~0-Me3oHa .no H nocne Koppe:KUHH SHeprmr ~Heit. 

T80JIH'UIOMY 3H8'!8HHIO M8CC!i ~0 Me30Ha. HO H Y~'Im88T 3H8'I8HH8 

O(m)/m c 7,5% .no 5,5%. 3TO 3Ha'I8HH8 COOTBeTCTBY8T; cpe,nHJIIM 

3H8'IeHHHM ox.z H o(E), npJ11Be~eHHh1M Bbllll6. 

B sKcnepHMeHTe no Hccne,noB8HJll10 npouecca oOpa3oBBHHH mommx 

nap IlJIIOHaMJII B KYJIOHOBCKOM none a.nep121 OilJIIC!iB86Ml,18 C'I8T'IJIIKH 

JIICn0~30B8~Cb ~ perHCTP8UHH (lx>TOHOB OT pacna.na %
0 B r1I cao. B 

KOTOpoM 16 C'I8T'IJIIKOB C nonepe'IH!iM pa3M8poM pa.zmaTopa IOxIO c;l, 

OKpyiKaJIJII MaTPJIIUY 8x8 J/13 cqeTtrnKOB c pa3MepoM pa~aTopa 3,8x3,8 CM~ 

IlpJII perJIICTPfil\JIIJII ~OTOHa B 60JibillOM cqeTtrnKe, B TOM cnyqae, 

Kor.na B coce.znmx C HJIIM C'I8T'IHKBX CHrHBn OTCYTCTBOBan. 38 
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KOopmmaTy (tioTOHa npmrnMancH U6HTp SToro cqeT<nma. IlpH Ha~ 

cHrHanoB B coce,mrnx cqeT<nmax KoopmmaTa onpenennnacb c yqeToM 

SToa Hll!p:)pMaUHH no (tlopMe sneKTpOMar:imTHoro nHBHH OnHC8HlillM Blllll9 

cnoco6oM. 

Ha SHepre~eCKOe paapeme:ime 6onbllIHX cqeT<mKOB B COCT8B9 080 

BnHHno BHT6K8HH6 3H6prHH nHBHH He TOnbKO B menH M6JK.IlY cqeT<nmaMH, 

HO H 38 npeneJ!ll r.n. ~ p,rn.3 npHBeneHa HHBapHaHTHan Macca 7t0-

Me~oHa ~H Tex cnyqaeB, KOrna omm H3 !l)oTOHOB perHCTpHpOBancn 

6onblllID,ffl cqeT<nmaMH. Pa3peme:ime cocTaMHeT o(m)/m ~ I6 % 

·120--------, 
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· Pl1c.4. CneKTp cHrHanoB 
OT 'ft-- M930HOB B 1-neTeKTOpe. ►: lr 
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A.llpommA JIHB8HL OT 'ft-- M830H8 

Ha6op'cT8THCTHKH C06HTHa peaKmrn (I) npoBonzncH B nBYX pa3Hwt 

ceaHcax: 

- B ceaHce I STOT npouecc z3yqancn B o6nacTH He6onbWHX sHeprHa 

!l)oTOHOB rrapannenbHO c rrpoueccoM yrrpyroro n-p-paccenH11n131; 

- B C88HC8 2.HccnenoBanacb o6naCTb ~eCTKHX !p:)TOHOB • .llnH SToro B 

Tpzrrep nononHHTenoHo BKJIIOqanocb Tpe6oBaHHe sHeproBuneneHHH B 

raMMa-neTeKTope· > 30 rsB. 

B ceaHce I paccesnnma 'ft-- Me3oH B oonhWHHCTBe co6uTHa nonanan 

B anepTypy r.n. OCTBMHH TaM CHrHan, Mema~ BHnenemno H 

o6pa60TKe czruanoB OT !l)oTOHOB. Pacnpenene:ime sHeproBuneneHHH 

7t--Me3oua B raMMa-neTeKTope npHBeneHo Ha p11c. 4. Ill1K B 06nacT11 

600 MsB OTB9488T C06hlTl1HM,B KOTOphlX rrp11 rrpoXOJK,!18Hl111 n--M830Ha qepes 

1-neTeKTOp anpoJIHUa nHB9llb'Ue p83BHB86TCH. Ko~eCTBO COOHTd B 

STOM nHKe ( 'l: 39%) COOTB6TCTBY6T BepoHTHOCTH npoxo~eJIHH 7C-

M630JIOM panzaTopa cqeTqHKa ('l: l HnepHaH nnHHa) 6e3 pa3BHTHH nHBHH. 

ITp11 o6pa60TKe ~aHHhlX ceaHca I OT611pMl1Ch TORbKO Te C06hlTl1H, ~H 

KOTopwt sueproBuneneJIHe OT 'ft--MesoHa ue npeBlllllano 800 MsB, TeM 

CaM!lM BunenHnHCh C06HTHH 663 pa3BHTHH anpoHUoro KaCKana. 

B ceauce 2 ~H o6pa00TKH 6Hnli BH6paJIH C06HTHH, B KOTOpwt 7C-­

M930H He nonanaeT B anepTypy r.n ( 2/3 CTaTHCTHKH B STOM ceaHce). 

,llpyraH qacTb C06HTHa, B KOTOpoa OT 7C--M630Ha B 1-neTeKTOpe 

pa3BHBBnCH nnepJIHa nHB9Hh, Hcnonh30Banacb B "T9XJlHq9CKHX" uenHX: 

a) ~H reOM6TpITT6CKOa IlpHBH3KH 1-neTeKTOpa K TpeKOBoa qacm 

YCTaJIOBKH; 

6) npH HopMHpoBKe Ha npouecc ynpyroro 'ft-p-pacceHHHH. 
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re011e'l'pH'leCK8H IIpHBH3K8 r-~eTeKTOpa K "rpeKOBOA qacn YCT8HOBKH 

Ilocne Bl:l.IteneHRH KJIBCTepa, COOTB8TCTBYIClll8rO B.np0HHOMY JIHBHIO OT 

%--M830HB, 3HBH C TO'IHOCTbID ~ 3 MM Koop.znrnaTH TO'IKH ero nonanaHRH 

B rn H3 Tp9KOBOa CHCT9MH, nonOE9Irn9 rn MOWO YTO'IHRTb, HCnonb3YH 

3aBHCHMOCTb OTHOW9HRH SHeprOBl:l.IteneHRH B nBYX nonOBHHBX KJIBCTepa 

(no BepTHKanH H no ropH30HTBnH) OT OTHOCHT9nbHOa KOOp.ItHHaTll IP()TOHa 

B cqeT'IHKe - WYHKUHH sx Ha pHc.I. IlonaBWHa B0nH3H rpa.HHl.Ul nBYX 

cqeT'IHKOB %--M930H noneH naBaTb npHMepHo paBHll9 CHrHBnll B HHX. M3 

pHC.5 BHnHO, qTo TO'IHOCTb MeTona COCTaBnHeT ~IMM, 

1),6 
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Tp9KOBoa 
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OT 

B 

so 100 
X,Hl1 

%- -M930Ha nnn 

CHCT9M6 YCTBHOBKR. 

Pacnpeneneirne ornomeHHH sHeproBuneneHHa B nBYX nonoBHHax KJIBCTepa 

5x B cnyqae IlpBBMbHOro OTHOCHTenbHOro nonoEeHRH rn H TpeKOBoa 

CHCTeMH YCTBHOBKR (0) H npH OTHOCHT8nhHOa CnBIDKKe Ha IMM Bn8B0 (a) 

H BilpB.BO (B). 

8 

1 

' 

l 

HopMHpOBKa Ha npoQecc ynpyroro %-p paccemnm 

8 ceBHc.e l . 0,Il;H0Bp6M6HHO C pa.IJ,RaUHOHHllM paccemmeM (I) 

H3yqancH npouecc ynpyroro paccemmH %.,..-Me30HOB HB npoTOHaL· IlpH 

STOM c xopomea TO'IHOCTbID ouno H3MepeHo ceqeirne sToro npouecca131, 

KOTOpoe xopomo cornacyeTCH C nBHH!iMH npyrnx 3KCnepHM6HTOB. 8TO 

no3B0nMO npH BllqHCneHHH ceqelfilH PB.IJ.RBUHOHHoro paccemmH npoB6CTH 

HopMHpoBKY Ha npouecc ynpyroro %-p paccemmH H, TBKRM oOpaaoM, 

H306EBTb onrn:OoK, CBH3BHHWC C H6TO'IHOCTbID MOHRTOpHpoBBHHH. 

B ceBHce 2 H3-3a nononHRTenbHoro TpHrrepHoro Tp60oB8HRH 

perHCTpHpoBBnHCb TOnbKO Te coOUTHH ynpyroro paccemmH, nnH KOTOpllX 

BllilOnHHnOCb ycnOBH9 E/p>5=0,72(E - 3HeprOBHAM6HH6 B rn,p - HMilynhC 

%-M930Ha) • Ha PHC. 6 npencTasneHU pacnpeneneHRH OTHOffi9HRH E/p nnH 

ynpyrHX co6HTHir C98HCB I H 2. IlnH HOpMHpoBKR Ha npouecc ynpyroro 

N 

,oz 

10 0,1 0,2 0,3 0,4 o.s 0,6 0,7 -- -- ·- .. 

PHc.6. Pacnpeneneirne OTHomeHRH sHeproB1:1.IteneHRH B rBMMa-neTeKTope 

OT %--M930HB Kero HMTIYnhCY nnn COOllTHa ynpyroro %-p -pacceHHRH B 

ceBHcax I H 2. 

*YnpyrHe COOUTHH Bl:l.It6nffnHCb B COOTB6TCTBHH C KHH6MBTHKOa npouecca, 
KBK 3TO OilHCBHO B paOOTe. /3/. 
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'lt-p-paccemm:H B C88HC8 2 H806XO,IJ;HMO 3HaTb, B KaKoa qacrn C06HTH:a 

8TOH pea.KI.Ill.I'! OTKJI.l'!K OT n-M830HOB B r_n Y,IIOBJI8TBOpHJI TpttrrepHOMY Tpe-

00B8HHID.C 8TOM U8JibID pacnpe,11eJI8H.1'!8 E/p ,IIJIR COOhITttfi .1'!3 ceaHca 2 B o6-

JI8CTH E/p > e ~.l'!T.l'lpOBaJIOcb pacnpe,11eJieH.l'leM aTofi ~e aeJittqttHhl tta ceaH­

ca I B o6JI8CT.l'l E/p > E + A.ITapaMeTp A yq.l'!Th1B8JI B03MO~H08 H8COOTB8T­

CTBtte KBJittOpOBOK y-,!18T8KTOpa B'p83Hh!X ceaHcax.,npyr.l'!M napaMeTpOM gM­

Ta OhlJia OTHOCHT8JibHM HOpMttpOBKa ,IIByx pacnpe,11eJieHttfi. 

Ha pttc.7 IlOKa38HO, KBK H3M8HHJICH x2 TBKOI'O (fMTa C tt3M8H8H.1'!8M 

nap8M8Tpa A. B peayJibTaTe annpoKCHMa~ BToa 38BHCHMOCTH napa6oJioa 

6HJIO onpeneJieHo HBHJIY'Ill188, C TO~ 3p8HHH M8T0,!18 HaHM8HbillHX 

KBB,IlpaTOB,3HaqeHHe A=0,008 Hero norpemHOCTb Oi= O,OI. (To 8CTb 

KaJIH6poBim ;-neT8KTOpa B pa3HHX ceaHcax corJiaCYIDTCH C TOqffOCTbID ~ 

!%). 

Ma pacnpe,!18JI8HHH E/p C88HCa I 6h!JIO Ha~eHo, qTo B 06JiaCTH 

Elp > o,73 ± a.or (3) 

coneplKllTCH (2,85 ± 0,15)% OT IlOJIHOI'O 'lliCJia aapernCTpHpoBaHHI:lX 

C06liTH:a ynpyroro paccemm:H. TBK KBK TBKYID me ,IIOJIIO IlOJIHOI'O 'lliCJia 

ynpyrHX· C06HTd COCT8BJIHIDT ynpyrne C06h!THH H3 06Jiacrn (3), 

aapernCTpHPOBaHHHe B C88HC8 2, TOH ,IIJIH BTOI'O C88HCa IlOHBJIHSTCH 

B03MOmHOCTb npoBSCTH HOPMHPOBKY Ha npouecc ynpyroro paccemm:H npH 

onpeneJieHHH ceqeHHH npouecca (I). IlpH aToM peayJibTaru pacqeTa 

ceqeHHfi nJIH C68HCOB I H 2 corJiacymcH C TOqffOCTbID 5%. 

Or~eJieime coOaTID! c O.ztmDI poHOK B rl OT coOaTml c 

%
0-wesoHSIIH 

IlpH HCCJI8,IIOBBHHH pe~ (!) OT6HPaJIHCb Co6liTHH, B KOTOpliX B 

;-neTeKTOpe (KpoM8 CHI'HaJia OT 7t--M630H8) 6h!JI TOJibKO l JIOK8JibHHa 

IO 

x2 
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P.l'lc. 7. 3aBttCttMOCTb x 2 ~HTS ,pac­

npe,11eJI8HttR E/p·a ceaHce l'pac­

,npe,11eJieHtteM 8TOH ~e BeJittqttHhl 

B ceaHce 2 OT 6-TiapaMeTpa COOT­

B8TCTBHR KaJittOpOBKtt y-,!18T8KTOpa· 

a pa3Hhlx ceaHcax. 
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P.l'lc.8. Pacnpe,11eJieH.l'le BeJittqttHhl s 
/onpe,11eJieHHOH B T8KCT8/ ,IIJIR co- ► 
Oh!Tttll C O,IIHHM KJI8CTepoM pa3MepOM 
~ 2x2 cqeTqttKa y-,!18T8KTOpa. 

oo ~ m ~ ~ ~ 
s 

MBKCHMYM (cpa6oTaBWHa cqeT~ rn. CHI'HBJI B KOTOpoM 60Jibme, qeM BO 

BCSX qeTupex COC8nHHX cqeT~ax). Tpe60B8JIOCb TaKme, qT06li pa3M8pli 

KJiacTepa He npeaHmaJIH 2X2 cqeT~a. OTO Tpe6oBaHHe CJienyeT H3 

Toro, ,qTo paaMep cqeT~OB B ;-neTeKTope npHMepHo paBeH 

nonepeqffOMY pa3Mepy BJISKTpoMarHHTHOI'O JIHBHH. 

O,IlliaKo cpe,IIH Bli6paHHI:lX TBKHM -o6p_830M C06lird peaK~ (I) ' B 

C88HC8 2 IlpHCYTCTBYST npHMeCb C06HTH:a OT <tlOHOBliX npoueccos C 'Ito B 

KOHSqffOM COCTOHHHH. B I'BMMa-neTSKTope C 60JibmHM pa3M8poM 

Htteatm nBa <tlOTOH8 OT pacnana mecTKoro 'Ito ,MOI'YT IlOil8CTbB COC8,IIHH8 

cqeTtmKH. (raMMa-neTeKTOp HaxomtncH Ha TaKOM paccTomnm OT MHW8HH, 

II 



qTo MHHHMaJibHOe paccTomme Me:&mY it,oTOHaMR OT pacnana %o c sHeprnea 

40 rsB COCT8BJIRAO ~ 90 MM). B 3TOM c.nyqae B rn Ml1 HMeeM KJI8CTep 

2x2 cqeT'IHK8, H OTneAeHHe COClllTd peam . .um (I) OT TaKoro it,oHa 

npencTa~eTCR H8BO3MOlKH!lM. TeM He MeHee MOlKHO 3H8~TeAbHO 

YM8HbDIHTb npHMeCb it,oHa TaKOro rnna cpe,llH OTClHpaeM!lX COClllTd 

peaKUHH (I). 

ll8AO B TOM, qTo nonanaime B cocenime cqeT~ it,oTOHOB OT 

pacnana %° COOTBeTCTBY8T noqTH MHHHM8AbHOMY KHHeMa~eCKH 

BO3MOlKHOMY pacCTO.RHHJO Me:amy HHMH, qTO,B CBOIO oqepenb,IlOnp83j'M8B88T 

npHMepHO8 paB8HCTBO HX 3Heprd. B TOM JKe c.nyqae, Korna KJl8CTep 2x2 

BO3HHK OT OnHOro r-KB8HT8, npHMepHoe paBeHCTBO CHrH8AOB B nBYX 

IlOAOBHHBX KJIBCTepa O3HaqaeT, qTO it,oTOH nonaA B Y3KYIO OClA8CTb 

nocepenHHe Me:&mY HHMH (sTo cnen1eT HS it,opMll sneKTpOM8rHHTHoro 

~HR pl-IC. I). 

Ko~eCTBeHHo 3TH paccyQeHHR MOlKHO B!lp83HTb C 

Be~ s, onpeneAeHHoa KaK 

s = Ex(l-Ex) + Ez(l-Ez) 

rne sx,sz- onpeneAeHll Ha PRc.I 

IlOMOlllblO 

(4) 

Ha p11c.8 npHBeneHo pacnpeneneHHe s nnR cOCl11Td c onHHM 

KJIBCTepoM pasMepoM ~ 2x2 cqeT'lllli8 rn B ceaHce 2. B pacnpeneAeHHH 

Bl1nH!l nB8 mraa, COOTBeTCTBYIOOlHe KnacTepaM, oClp83OB8HllM OnliHM 

it,oTOHOM ( IDIB npH M8~ 3HaqeHHRX S ) H nBYMR it,oTOHBMH OT pacnana 

lK9CTKHX %0 ( IDIB B oClnacTH S ~ 0,25 ) • Ha p11c.9 npHBeneHll 

pacnpeneAeHHR Be~ s nnR Tex cAyqaeB, Korna npo11cxoQeHHe 

KJIBCTepa 2x2 3BBenoMO H3BeCTHO: B)MR BllneAeHHllX it,oTOHOB OT 

p83BBA8 ~o H Cl)MR KJIBCTepoB, pasMep KOTOpllX ClOAbme 2x2, HO B 

KOTOpllX Clonee 95% 3HeprHH coneplKHTCR BHYTpH oClnaCTH 2x2 cqeT'IHKB. 

~3 p11c.9 BlinHO, qTo B!lClop nopora S out=0,14 y.nyqmaeT cooTHomeHHe 
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P11c.9. a) PacnpeneAeHHe Be~ s MR KJI8CT8poB B rn, 

oClp83OB8HHllX it,oTOH8MH OT pacnana ~0 - 1 + 1· 

Cl) Pacnpene~eHHe Be~ S MR COCl!lTd C l KJI8CT8poM 

pB3MepoM Clonbme, qeM 2x2 cqeT'IHK8 rn. B KOTOpllX OClA8CTb 2x2 

cqeT'IHKa conepuT Clo~ee 95% sHeprHH KJiacTepa. 

sitxIJE)KT/it,oH npH oTClope 1-KBaHTOB B qeT!lpe pasa (oClnacTb S ~ Sout 

coneplKHT 78% KJl8CTepoB, oClpa3OB8HHllX I it,oTOHOM H TOnbKO 20% 

KJl8CT8p0B p83M8poM 2x2 cqeT'IHKB C nBYMR it,oTOH8MH). 

reoMeTpnqecKH TpeCloBaHHe s~scut sanpemaeT nonanaHHe it,oToHoB B 

OClAaCTb OKO~O rpaHHI.Ui nBYX cqeT'IHKOB. PaspemeHHoa OCT88TCR 

ueHTp8nbHBR oClnaCTb, nnomanb KOTopoa npH scut=0,14 COCTaBRH8T 
::: 78 CM2. 

CoOTB8TCTBeHHo, TpeClyR BlffiORH8H,11R YMOBHR ~sout, Mli ClyneM 

npeHMYmeCTBeHHO OTClHp8Tb COClllTHR C ~0-Me3OH8MH. 

Sa1U111'i8BH8 

B 3~8HHe Kp8TKO nepe~CJIRM OCHOBH!l8 p03YnbT8Tll paClora. 

1). IlpH BOCCT8HOBJl8HHH KOOpnHH8Tll it,oTOH8 B rn no it,opMe 
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aneKTpOM8I'HHTHOro JIHBHH H yqeTe Koop.mrn:aTHOa 38BHCHMOCTH OTK~a 

rn Ouno no~qeHo paspemeHHe no :irimapHaHTHoa Macce .llBYX ilJOTOHOB OT 

pacrrana ~0
- Me3oHa a(m)/m = 5,5%. 

2).a)Pa3paOoTaHa npoue~a reoMeTp~ecKoa npHBH3KH rn K TpeKoBoa 

qacTH YCTaHOBKH C TO~OCTbID He xyme l MM; 

O)OimcaHa npoue~a HOpMHpOBKH Ha npouecc ynpyroro pacceHHHH 

npH H3MepeHHH ceqeHHH pami:aUHOHHoro %-p -pacceHHHH, Il03BO~Bill8H 

CBH38Tb H3M9p8HHli8 B .llBYX pa3HHX ceaHcax ceqeHHH C TO~OCTbID 5%. 

OOe npoue~li HCITOnb3YIDT HHilJOpMaUHID oo a~HHOM ~BHe OT 

%--M630HOB B rn. 

3) Pa3pa0oTaH M8TOn oTneneHHH coOHTm!: C OnHHM 1-KB8HTOM OT coOUTillt 

c mecTKHMH %0-Me30HaMH B rn. MeTon oOecne~aeT rronaBneHHe itK>Ha 

coOuTm!: C ·%0- M630H8MH B 4 pa3a npH ::$tleKTHBHOCTH OTOopa coOHTillt C 

OnHHM ilJOTOHOM 78%. 

ABTOpll BUpamaroT OnaronapHOCTb BC8MY KOnneKTHBY COTPYnHHqecTBa 

CHrMa-AHKC 38 ITOMOUU, B paOoTe, a T8Km8 10.M.AHTHITOBY, 

r.B.MHuenbMaxepy H C.A.IlonoBHHKOBY. 3a MHoro~cneHHUe none3HUe 

oOcymneHHH. 
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