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0CHOBHhlMII cj)aKTopaM11, xapaKTepH3YIOUlHMH apenHoe nellcTBH9 npo1111K6!0Ul8ro 

H3nyqeHJHI, HBnSIIOTCH 3HeprHH, nornouteHHSSI B e.aHHRUe M8CCbI TK8HH, H OTHOCHT8nb

H6ll 611onor11•tecKaH acjlcj)eKTHBHOCTb ( 063) H3UY'l0HHH. 3HeprHH 113nyqeHHH, nornomeH-

Has: B o.a.noM rpaMMe semecTaa ( T.e. nornomeHHall no3a H3UY'l9HHll), 113M9pll9TCll 

B panax H MO>K9T 6b!Tb onpeneneHa nnH CM0UlBHHoro (MHOrOKOMnOH0HTHOro) npoH11-

KBIOUl0ro 113ny'l9Hllll UlHpOKoro cneKTpa C nOMOUlblO HOHH3BUHOHHblX HUH KBnopHM9TpH

'19CKHX Me1·onoa. !ln11 onpeneneHHH 063 Me>KnyHaponHaH KOM11cc1111 no pan11onor11qe

cKoJ! 3BUlHT9 (MKP3) peKoMeHnyeT 11cxon11Tb 113 UIIH9J!HOJ! n0Tep11 3Heprl!H (nn3) 

anonb TpeKOB 'IBCTHU B TKBHII/ 1/. OnpenenHeMblll TBKIIM o6pa30M Koacj)cj)11u11eHT HB3BBH 

p9KOM9HnOBBHHOJ! 063
121

• 3BBIICHMOCTb peKOMeHnoBBHHOJ! 063, T/ , OT nn3, 0 

MO>KHO np116n113HT9nbHO anpoKCIIMHpOBBTb ypaa11eH11eM: 

T/ 
( 1 + a) 0* 

1 + a 0* 

OTHOCl!T0UbHBll nn3, 

0 0 = 3,5 K3BIMK ' 

a = 0,038 - noCTOHHHBH. 

np11 0* > 1, ( 1) 

!lnH onpeneneHHll peKOMeHnOBBHHOJ! 063 B nonHX CM9UlBHHoro npOHIIK6IOUl9rO 113ny

'19Hl!ll o6bI'IHO 6b!BB9T HenocTBTO'IHO onHOI'O 113M9p9Hllll - cnenyeT n1160 onpenenl!Tb 

COCTBB II cneKTp 113ny'leHIIH; n1160 HanTH pacnpeneneH11e IIOHH3BUIIII, npOH3BOnHMOJ! 

1!3nyqeHH9M, no nn3131
• 8 pHne Cnyqaea, HanpHM9p B noaHM9Tpllll 11any'leHl!ll 

yCKOpHTenel! BhICOKIIX 3Hepr11l!, COCTBB II cneKTP pnccemrnoro Hany'l9Hllll HBCTOnbKO 

cno1KeH H H0ITOCTOSIHeH, '-ITO He npe..a.cTaansteTCSl BO3MO>KHbIM npOH3BO.ll.lfTh .a.nRTenb-

HbI9 cno>KHbI9 H3MepeHJHI CI19KTpa, a npHXO.LlHTCH nonb3oBaThCH H8KOTOpbIM IlOCTOHHHbIM 

aaaenOMO 3BBbIW9HHbIM 3HB'l9Hli0M 063, 'ITC np11aon11T K H3nIIWHHM orpaHll'l9HIIHM B 

nonyCTIIMOM pa60'l9M BpeM9HII. 

8 n11ccepTau1111 paCCMaTpIIBB0TCll plln cj)11311qeCKIIX rrpoueccoa, 3BBIICHUlHX OT 

nn3. noKB3b!BB9TCll B03MO>KHOCTb onpeneneHirn peKOMeHnOBBHHOJ! 063, He np116era11' 

K 113M9p0Hlll!M crreKTpa. !lnll rrpaKTll'10CKOrO IICIIOnb30BBHllll KBK na116onee rronxonl!Ul09 

1136paHO HBU9Hll0 KOnOHHOil peKOMOIIHBUIIH B raae TKBH63KBIIBaneHTHOll HOHH3BUIIOHHoll 

KaMepbl. 

3apH>K0HHbie 'IBCTIIUbl, IlOCTYIIBIOUllle B KBMepy 11nu B03HIIKBIOUllle B KBMepe a' 

rrpouecte o6nyqeHHH, OCTBBnSIIDT B.ll.Onb CBOHX Tp0KOB KOnOHKlf HnH crycT~H HOHH3H

poaaHHblX MoneKyn, np11 nocTaTO'IHO BblCOKOil HarrpH>KeHHOCTII aneKTpli'10CKOro IIOnH 

ace HOHbl co611pa10TCH a'neKTponaMI! KBMepbl. Ecn11 >Ke HBIIpH>K9HHOCTb rronll HeBen11Ka -

'IBCTb IIOHOB ycrreaaeT peKoM61iHIIPOBBTb. npu IlOBbIW9HHOM naaneHl!H y MHOrl!X ra3oa 
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peKOM61111au11>1 HacTynaeT B OCHOBHOM MelKJJ.Y llOHaMH, npHHaJJ,ne>KaIUHMH OJJ.HOil KOilOH- : 

Ke llilH C'r'yCTKY • 3TOT Tl!Il peKOM6HHaUllll Ha3blBaeTCSI KOilOHHOi! peKOM6HHauHeil. 3cpcpeK

TllBHOCTb co611paHHSI HOHOB, T.e. OTHOW0HHe TO:'a llOHH3au110HHOil KaMepbl ~ TOKY Hacbl

IU0HHSI B cnyqae KOilOHHOil peKOM611Hau11H He 3aBHCllT OT MOIUHOCTH nornomeHHOil JJ,o-

3bl, HO 3aBHCHT OT nn3 qaCTHU. 3Ty OC06eHHOCTb llCilOilb3yeM JJ.IlSI onpeJJ.eneHHSI 

nn3 ll peKOMeHJJ.OBaHHOii 063 llOHH3llpytoIUHX qacTHU. COOTBeTCTBeHHO npeo6pa3y>1 

- /4/ 
TeopeT11qecKyto cj:,opMyny .Hcj:,cj:,e ' MO>KIIO Bbtpa3l!Tb acj:,cj:,eKTIIBHOCTb co6HpaHH!I HOHOB 

B cnyqae_KonoH11oil peKoM6HHaUHH KaK: 

f = (2) 
1 + m 0* 

rJJ.e m - KOacpcj:,11u11eHT, 3BBHCSIIUHil OT napaMeTpoll ra3a H OT HanpHlKeHHOCTH aneKTPH" 

qecKoro rronSJ. 

OnpeJJ,eilHM ycnoBHH, np11 KOTOpbtX H3MepeHaasi acj:,cj:,eKTHBHOCTb co611paH11>1 HOHOB 

OJ].H03HaqHo COOTB0TCTBY0T p9KOM9HJJ.OBaHHOll. 063 CM9WaHHOro H3nyqeHH!I. 

nycTb JJ.aHO H9KOTOpoe pacnpeJJ,eneHKe JJ.03bl, tiornomeHHOii B TKaH03KBHBaneH-r

HOll HOIIH3aUHOHHOii KaMepe 1no nn3 HOHfl3HpytoIUHX qaCTHU 1 /, (0). • npHM0M,. qTO 3Hep

rHH, HJJ.yIUall Ha o6pa30BaHK0 OJJ.HOll napbt HOHOB, IlOCTOSIHHB. TorJJ,a pacnpeJJ,ene1rne 

3Bpl!JJ,a q ( 0) • o6pB30BaHHoro qacTH uaMH C pa3nHqHoil YJJ.0IlbHOii HOHH3au11eii, 6yJJ.eT 

nponopuHoHailbHO pacnpeJJ.eneHHto nornomeHHoll JJ.03bl: 

q(O) = kB (0), 

11 cooTBeTcTaeHHO nonHbtll 3apHJJ. B KaMepe Q nponopuHoHaneH nornomeHHoll JJ.03e: 

0MaKC. 

Q = ( q(0Jd0 = kD, 

rJJ.e D - norilOIU0HHall JJ.03a, k O!'.:_'Hi:'oacpcpll~H0HT nponOpUHOHailbHOCTH, 0 II 0 
MHH. MBKC. 

COOTB9TCTB9HHO MHHHM8nbH8SI H M8KCHMMbH8SI y.oenbHbie HOHH38UHH B cneKTpe HOHH3H-

pytoIUHX qaCTHU. B JJ,ailhHellweM npeJJ.eilbl ll_HTerpHpOBaHHll 6yJJ.yT onycKaTbCll. Ecn11 

peKoM6HHBUHll HOHOB B KaMepe KOilOHHBll, TO 3ap11JJ.. co6paHHblll aneKTpoJJ.aMH KaMepbi, 

npe.ocT8BHTCSI. KaK 
Q' = ff(0) q(.0)d0, 

rJJ.e 1(0)- acj:,cj:,eKTHBHOCTb co611paHHll HOHOB 113 KOilOHOK C yJJ.eilbHOil HOHH3au11eii 0 • 

l-13MepeHHall acj:,cj:,eKTHBHOCTb co611paHHll J].aHHOro CMeIUaHHoro 113nyqeHHll: 

Q' (f(0J8(0)d0 (3) 

Q ra r0,d0 

CoOTB9TCTBYIOIUall 3TOii acj:,cj:,eKTIIBHOCTH co6HpaHHll HOHOB cpeJJ.Hllll YJJ.0IlbHall HOHH3a

UHll MO>KeT 6.blTb onpe.neneHa 113 ypaBH0HHll (2) II IlOJJ.CTaaneHa B ypaBH9HH9 ( l ): 

71
,_= (1:-f)(J+a)_ 

. ml + a( 1:-•f) 

4 

(4) 

. I 

:1 

I; 

/~ 

i ! t' 
'(_ ' . 
1i> 

Mepoil 611onoraqecKoi! onacHOCTH 11an11eTC>1 TaK Ha3btaaeMa>1 6HOJJ.03a D5 • Cor

.nacHo peK0MeHJJ.au11>1M MKP3, 6HOJJ.03a cMewaHHoro 113nyqeH11>1 onpeJJ.en>1eTc11 cyMMOi! 

npo113aeJJ.eH11ll nornomeHHb!X JJ.03 Ha COO.TBeTCTBytoIUlle 063: 

D6 = r a r0, 71 r0, d0 , • 

a OTHOCHTenbHSB 611onor11qecKS!I acj:,cj:,eKTHBHOCTb CMewaHHOro H3nyqeHHSI 

71 = 
D6 

D 

fl, (0) .71(0) d.0 

fl,(0)d0 

(5) 

ilm1 Toro, qT06bt 113MepHMSSI B0Illl;HHa 11' (4) 6b!Il8 paBHa HCKOMOll peKOMeHJJ,OBaHHOll 

063 71 (5) JJ.Il!I n106oro cneKTpa 8(0)' JJ.Oil>KHO Bb1"0'1HSITbCll TOlKLl0CTBO: 

f-0- 8(0) d0 
1 +a 0 

[8(0Jd0 

0 
[-- 8(0) dO 

1 +m0 
- --- . -----

1 + a0 
[---- 8(0) d0 
l+m0 

3To ypaBH9HH9 TOlKJJ.9CTB9HHO Bb1"0IlHH9TCll npH m = a • np11 aTOM 

71 .lf ( 1 - f) , 

rJJ.e M a:J.~27. 
a 

(6) 

(7) 

8b!Il0IlH9HHe Tpe6oBaHH!I m = a He npeJJ.CTSBil!leT TpyJJ.HOCTeil, TaK KaK m 

1!3M9H!l9TC!I OT 0 no ~ np11 H3M9H9Hl!I! Hanpll>K0HHOCTH aneKTpHqeCKOro non11. Cy-

IUBCTByeT TaKa!I Hanp11:>KeHHOCTb non11, np11 KOTopoll peKOMeHJJ.OBaHHS!I 063 CMewaHHo

ro npOHHKa10mero H3nyqeHH!I nponopuHOHBilbHa OTHOCHTeilbHOMy KOnHqecTBY HOHOB, pe

KOM6HHHPYIOIUHX B KOilOHKBX B ra39 TKBHeaKBHBaneHTHOil IIOHH3BUHOHHOll KaMepbt, He3a

BHCIIMO OT COCTBBB ll crteKTpa .1!0Hll3HpytoIUHX qaCTHU, Ben11q11Ha 3TOil Hanp11>KeHHOCTll 

MOlK9T 6b1Tb HallJJ,eHa 3KCrtepHM9HTailbHblM nyTeM, np11 o6nyqeHHH KaMepbl IlOTOKaMll qac

THU, C03JJ.BIOIUHX pa3n11qHbtll, HO H3B0CTHbti! Cil9KTp nn3. 

3KcnepHMeHTailbHO npoBepKa B03MOlKHOCTH HCilOilb30BaHH!I H3IlOlK0HHoro np1rn

u11na B no311MeTp1111 npoH11Ka10mero 113,1yqe11n11 npo113 aoi:t11nacb c noMOIUbto JJ.BOllHoil 

l!Ollll3BUHOHHOH KaM0pbl (p11c. 1), HBilOilH0HHOJl CM9Cbl0 nponaH-6yTaH -B03JJ.YX, ilaane

HH9 CMec:11 5 aTMOCcj:,ep, nponopuH!I CM9CH, q11cT0Ta ra3a II JJ.aBn9HH9 He !IB/l!IIOTC!I 

KpHTHqHblMH JJ.Illl C03JJ,aHH!I ycnoBllil KOilOHHOll peKOM6HHau1111. ra3. Hanomrntolllllll Ka

Mepy, JJ.O/llK9H l!M9Tb OTHOCHTe_nbHO HeBblCOKHll KOacj:,cj:,11u11eHT nucj:,cj:,y31111, JJ.OillKeH ner

KO o6pa30BbtBaTb OTpHUBTeilbHbte l!OHbl 11. 6btTb nocTaToqHo TKBHe9KBHBaneHTHblM, 0JJ.Ho

BpeMeHHO HC[J0Ilb3YIOTC!I 5 aneKTponoa KaMepbl JJ.Il!I [I OilHOro co611paHH!I HOHOB IL5 npyr11x 

3IleKTpOJJ.OB nn11 co611pBHH!I l!OHOB B pelK11Me peKOM611aau1111 (B HeHaCbtIUeHHOM pelKl!Me.1, 

0JJ.HOBpeM9HHOCTb 113MepeHHii Il03B0Il!leT onpeJJ.eil!!Tb nn3 113IlyqeHH!11 IIHT611CIIBIIOCTb 

KOToporo H9Il0CTO~HH8 BO speMeHH. 
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Ha p11c, 2 npe.ncTaBnellbl xapaKTepHCTHKII acpcpeKTH8110CTII co611pa1111!1 1101108 8 

on11ca1111oli KaMepe !W!I 11eCKOnbKIIX paanll'IllblX 11anyqe1111i!. He38811CIIMOCTb OT MOlllllO

CTII .noau II paan11q11e acp<peKT118110CTII co611pallH!1 1101108 OT /ITT3 11any'IeH11!1 CB11.neTenb

CT8yeT o npeo6na.na111111 KOno1111oli peKoM61111au1111. Cna.n xapaKTepHCTHKH np11 6onb11111x 

MOlllHOCTSIX norno111e1111oi! .nos bl CB11.neTenbCT8yeT O 11an11'IIIH B 3TOli o6naCTII peKOM61111a:

UHH HOHOB, npu:Ha~ne~alllHX pa3HblM KOnOHKaM, T.e. 0 HanHttHH 06'beMHOl1:: peKOM6HH8UHH 

3TOT cpaKTOp orpallll'IIIB89T np11Me11e1111e peKoM61111au11011HOrO ~eTo.na np11 MOlllllOCTSIX 

norno111e1111oi! !l03bl, npeBblll18IOlllHX HSCKOnbKO pa.n/qac, 

Ha p11~. 3 npe.ncTa8neaa 3Kcnep11Me11Tanb11ast 38BIICIIMOCTb OTIIOllleHlllI TOKOB 

K8Mepbl OT P~KOMe11.nosa1111oi! 063 11anyqe1111st. /I1111ei!HOCTb pe>K11Ma, T.e. 8blllOn11e1111e 

Tpe6osa1111g 11' = 11 .nnst CMe111a1111oro 11anyqe1111S1, y.nosneT80p11Tenb11a 11 11MeeT MecTo _np11 

11anpst>Ke11110CTll aneKTp11qeCKOro non!! E =15 BICM, BonbTaMn!!!pllble xapaKTepl!CTHKII 

KaMepbl npe.ncTa8ne11bl 11a p11c. 4. Cpa81111M xapaKTep11cT11K11 3 H 2, cllstTbie .nnst 11ei!-

Tpo1111oro 11anyqe111rn II cM·e111a1111oro a + y 11anyqe1111H, 06a T11na 11anyqe1111i! 11Me10T 

o.n1111aKOBYIO peKOMe11.nosa1111y10 063. 3cpcpeKTIIBIIOCTb co611pa11111i 1101108 B n1111ei!110M 

pe>K11Me (np11 E ••75 s/cM) TO>Ke O!lllll8KOB8 .nnst 06011x 11anyqe1111i!, O.n11aKO 8 11en11-

11e1!1101! o6nacTH peKOM61111au1111 ( E /. 75 s/cM). xapaitTep11CTl!KH pacxo.n!ITCst. 3TOT cpaKT 

MO>KHO HCilOnb30B8Tb JlnH onpe,lleneHHSI BKn8.ll8 B .0.03Y OT.ll,enhHbIX KOMIIOH0HT c~ewaH'" 

Hora H3nytJeHHSJ, 

B .n11ccepT8UHII pacCMOTpeHbl cnoco6bl np11MeHellHH peKoM61111auHDHHOl'O MeTo.na 

6 151 n . 
B paann'IllblX ycnOBHHX O ny'IeHHSI • pH80!lSITCSI peaynbT8Tbl 113Mepe1111i! pa.n11auno11- . 

. /6/ 
1101! onac11ocT11 11a ny'!Kax II B none paccest11110~0 11anyqe1111H ycKop11Tenei! ?6be.n11-

11e1111oro HIICTHTyTa st.nep11b1x 11ccne.no8a11Hi!, npoHaso.nnTCst a11an11a 01111160K H orpa1111-
/U . 

qe1111i! Me:i-.o.na , Ben11q1111a, 06111el! 0111116K11 i, onpe.nene111111 peK0Me11.no8a1111oi! 063 

oue11118aeTcH 8 30%, 0111116Ka B onpe.nene111111 ~.orno111e1111oi! .noabI - 25% (s none cMe-

111~1111oro npo1111Ka10mero 11anyqe1111st HCll3BeCTIIOl'O COCTasa II Cll~KTpa), 

YcTa110BKa .nnH onpe.nene1111H pa.n11au1101111oi! onac11ocT11, 11cnonb3y10maH peKoM611-

H8Ul:JOHHh1H· M8TO.a, C(?CTOHT 1:3 .UBOtiHO:A TK8H98KBHBan~HTHOl:t HOHH38UHOHHOii: K8M0pbI, 

.nayxKaHanbHOl'O aneKTpoMeTpa, .n11cpcpe~e11u11anbllOl'O 8DnbTMeTpa II cxeMbl .neneHIIH 

11anpH>Ke11111!._ ToK KaMepbl, pa60Ta10uiei! 8 pe>Kl!Me 118Cbllll0HHH, 113MepHeTCSI sneKTpo

MeTpOM II SIBl!Sl0TC8 Mepol! MOlUH_OCTII norno111e11Hoi! !l03bl. PaaHOCTb ll3MepH0MblX :OKOB 

HBnsteTCH Mepol! KOnll'ICCTBa P,eKOM611111<py1011111x IIOHOB II, B cnyqae llllHE!l!HOCT.11 pe>K11Ma, 

nponopu11011anb11a MOLUHOCTII 6110.noabl 11any'IellHSI, 0THOllle'!He TOKOB stBnsteTCH Mepoft 

peKOM<lH!lOBallHOH 063, 

PeKOM61111au110HHblll MeTO!l no cpas11e111110 C .npyr11MH MeTO!l8MII onpe.neneHHH 

pa.nHau1101111ol! onac11ocT11 uMeeT cne.ny10111He npe11My111ecT8a: 

t) onpenene1111e pa.n11aUI<OHHOi! onaCIIOCTII CM91118HHOl'O llpOHIIKaIOlllel'O 11any'IeHIIH 

C IlOMOUlblO epttHoro .aaTttllKa; 
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2) 11eorpa1111'Ie1111ocTb sepxnero npe.nena a11epr1111 naMepHeMoro 11anyqe11Hst; 

3) 11enocpe.nCTBellHbli! OTC'IeT 6no.noab1; 

4) 11enocpe.ncT8eH11b1li oTc•ieT peK0Me11.no8a1111ol! 063; 

5) B03MO>KHOCTb 11enpepb1B11oro KOHTponst pa.nHaunonnoi! onacnocT11 Hanyqe1111H, 

KOJ'IIPl9CTB0HHO H KaqeCTB9HHO H3M0HSUOI.ll0rOCH BO apeMeHH; 

6) 3118'I!ITenbHOe COKpa111e1111e 8peM~Hll (no Cp88H0HIIIO C .npyrllMH M0TO!l8MII), 

Tpe6yeMoro .nnst onpe.nene111rn pa.n11au1101111oi! onacnocT11 11anyqe1111st c 11e11aseCTHbIM 

COCT8BOM H cneKTpoM; 

7) B03MO>KHOCTb oueHKll pacnpe.neneHl!H !l03bl no 11n3 'l8CTIIU; 

8) npOCTOTa, OTHOCl!TenbHO Manble ra6ap11Tbl II OTHOCl!TenbHO 11ll3K8SI CTOIIMOCTb 

ncnonb3yeMoi! annapaTypbl, 

B Ka'IeCTBe ne.nocTaTKOB MeTo.na cne.nyeT OTMeTl!Tb: 

I) cpa8Hl!TenbHO yaK11i! .n11anaao11 MOlUHOCTH .noab1, npH KoTopoi! peKoM61111amrn11-

Hb1H. MSTO.Ll MO>K9T IIpHM9HHTbCSJ; 

2) 11e.nocTaTO'IIIO 8blCOKYIO TO'IHOCTb; 

3) HeB03MO>KHOCTb onpe.neneHHSI II08epx11ocTHOi! 6110.noabl, 'ITO orpaHll'IliB8eT 

npI1Me11e1111e MeTo.na .nnst onpe.neneHHst pa.n11au11011Hol! onacnocTn ManonpoH11Ka10111ei! 

paaHau1n1; 

4) BbICOKll_e Tpe6oBaH!llJ K CTa611nbHOCTII llllT8I011111X 11anpst>KeH11ll II ll3Mep11Tenb

llblX ueneli. 

8 .nHccepTau1111 paCCMOTpeHbl nyT11 K 'IaCTll'IHOMy ycTpa11e111110 Bbllllell31lO>KeHHbIX 

He.nocTaTKOB •• 

B uacTost111ee speMst npHM<lHeHne peKoM61111au1101111oil MeTO!lHKH uenecoo6paano: 

I) 8 !l03HMeTp1111 nany'IeHHSI yCKOpHreneil BblCOKIIX 3HeprHil; 2) npII onpe.neneHIIH 

pa.nHau110111101! onacHOCTH HOBblX, 11e11ccne.nOB8HHblX IICTO'IHIIKOB pa.n11au1111; 3) np11 onpe~ 

.nene111111 rny6111111oil peKOMeH.nOB8HHDil 063 KaK B ny'!Kax 113BeCTllblX qacTIIU, TaK II 

.nnH ny'IK08 H0!13BeCTHOro COCTasa; 4) np11 113Mepe111rn 6110.noabl 11any'IeHIIH, COCTa8 

II CIIOKTP KOTOporo He onpe.nene11 11n11 11enoCTOHHe!l BO 8peMe1rn ( 11anp11Mep, IIpll aa

nycKe peaKTOpo8, np11 nana.nKe ycKop11Tenel! 11 T.n. ), 
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I -----, 

Pnc. 1. CxeM8Tll'lecKoe 11ao6pa>KeH11e .llBOl!Holi peKoM6HH8Ull0HHOli KaM0PbI. 
1 - CTeHKa KaMephI, oprcTeKno; 2 - sneKTpO,llhI, oprcTeKno; 3 - M8HOMeTp; 
4 - Bb!BO.llbl llllT8IOWIIX 3U0KTPO.ll0B; 5 - Kpb!WKa; 6 - ll30U!ITOpbt, cpTOpomiac-r, 
7 - Bb!BO.llbl 113M0pHTenbHbIX aneKTpO.llOB; 8 - anyCKHOli KpaH; 9 - ynnoTH0Hlle, 
pea11Ha; 10 - aaw11THhtll KO:»<yx 6eaonaCHOCTH. 
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PHc. 4. BonhTBMnepHbie_ xapaKT8pHCTHKH K8Mepb1. 

1) y - usny,1eirne (11=1);. 2) .a+ y 

(11 =7,3);, 4) a ·_ ·usny<rnHHe • {17 ;='l?J 

TSO , 
Hllnf)AIUHMOCTb IIOAA, £ [B/CM1 -

f5o 

usnyqeHHe (71 = 7,3) 3) ,-Hei!TpOHHOe H3nyqeHH8 

,:.,· 


