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I. BBeneHHe 
Ha coopymaeMOM 

(CeprryXOB, ~~B8), BBO)J: 

yCKOpRT8~bHO-H8KOITHTe~bHOM 

KOTOpOT'O IIJimrn:pyeTCH B 1995-1996 
KOMITJI8KC8 

rr. , o.mw:A 
R3 6830BHX YCT8HOBOK )J:JIH R3Y~8HHH B38HMO)J:8~CTBHH B,Il;pOHOB Tip~ &HeprHR rry'Y.KOB 3 TaB 6y,n;er YHHBepcaJibHU:A K8JIOpHMerpwqecKH:A 
,n;wreK'rop (YR.li) /I/. UeHrpaJibHaR rpeKoBaR CMCTeMa YK.li BKJIKJ~aer s 
C86H B8plllHHHbi:tt IIOJIYIIpOBO)J:HHKOB~ ,l\8T8KTop, TIOJJ;p06HOe Offi108HH8 napaMeTpOB KOTOpOf'O MOlKHO H8:0:TM B /2/. B ,ll8HHO:A pa60T8 I1pHBO,IJJ!TCH 
H8KOTOpll8 OU8H¥~ 06mHX Xap8KT8pHCTHK 
aHTHIIpOTOHBMM rrpH &HeprRH E0m=6 T&B 11 
Tip8,Il;OHBJIH8Mll8 K pa60T8 B8plliHHHOT'O 

B38HMO,U8"A:CTBillt 

8HaJIH3HpYKlTCH 

J(8TeKTopa. B 

I1pOTOHOB C 

rpeiJoBaHHH, 

'!8CTHOCTH, 06cymnaeTCH B03MOlKHOCTb YJlY'Y.lli8HllH 8¢qBKTMBHOCTH BOCCT8HOB~8HHR Tp8KOB B crpye C TIOMOmb~ BepWHHHOf'O MHKpOCTpMIIOBOf'O )J:8T8KTopa. 

II. OV!lll1e xapaKTepHcTHKH piJ-ssammne:ncrBH"t1 
1\JJH roro qro!Jhl p-3CCMOTp8Tb YC~CIFJI1B, ITpYl KOTop:ux (iy,ll8T 

pa(iOT8Tb B8p!llHHHbl~ J(8T8KTOp, i')biJIO DpOB':Jli>.oHO MOli8JTHpOB8HH8 pp· 
B38HMO,ll8~CTBM"A: npH 8H8prKH Ecm=6 T88 C TIOMOmb~ TI8K8T8 rrporpaMM 
ISA.J'ET (BepCHR 6.12) /3/. E!Vl8 HCTIOJ!b30BEIH8 no.nnporpaMMa TWO.JET, 
KOTOpcHl MOJK8T P8H8pYipOB8Tb COr::ibiTlifl C lWYMR CTpYRMH C C'iOJiblilHMVt 
nepe,n;aHHUMH HMTIYJlbC3MH p~et (~M. pHC.I). MHKpOB8pilli1HHhl:A ,ll8T8KTOp perHcTpHpyer 'Y.BCTHll.hl B mrrepsa.ne nceB,n:OI:JHcTpO'r 1 T) 1 <.I ,5, no&TOMy 
Cibl.Jlli IIpiJMO)l8Jlt!pOR8Hhl CIJC!llTHR C ,n:ByMR CTpy HMl1, J(Jif! K0TCJpb1X 
BHITOJJH8HO YCJJOBH8 0 ,C15Ecrri~p~8 t~0, 2E

0m, :11, K8K l')y ,ll8T TICJK838HO B 

----
CTP'fH Of nY'fiOOOil 4.1C1ll(bi I 

CTPY~ Of nY'IKOBOil YACTit.Jbi 2 

EIDK:OKOitf1YnbCHA51 CTPY51 

OT liBAPliA ql'. 

PHc.I. CxeMaTHqecKoe H3DUpa~eHHe C06HTHR pp~>qq~>X. 

I 



.I1.8JibH8ttill8M, 8TH C'T'py~ IIOII8.Il.810T B HHT8p83JJ I Til <.1 ,5. Macca t-
KB:3pK8 (iHJJ8 B3flTCr fJ8BHOA 120 r&B. }lJJR OCT8JJbHh1X TI8p8M8TpOB dbl.mi B3RThl sHal.JetnHl, npm;r!.Jl.8HHHB B orrncmnrn: rraKera ISAJET. EHJIO 
cr8H8pV!pOB8HO [10 1000 llBYXCTpy1brn:X CO/JUTill:t <J OCip830B&Hli8M CTpyA OT 
r_flp8rM8H'T'8I.J.MM KD8pKOR cf~, hi) "- t t. 

IlpY!: 8H8Jrn88 p83YJ!bT8TOB MOll8.1IlipOB8HRfl B38HMO)l8ACTBlfA TipOTOHOB 
C l:lHT'mpOTOH8MH f}11JICJ oriH8pYlK8HO, '-ITO paccMOTp8Hllbl8 
COCi!:lTffit CO CTpYHMVT OT G-, b- H t -KB8pKOB B OCHOBHOM 
,up,yr OT .upynl. HGJWTOpb18 OTJJlF:lJHl MM811JTCH TOJibRO )lJIR 

xapaKTepHCTHRVI 

B8 OT,fll'I'1810TCR 

CO/)HTMA C t-
tmapHOM, TaR H8K OHn HM8JOT UoJ!88 CJIOHrnYIO 
paCTifllliJM t-.>WlJ, '-ITO Ilpl'IBO.ll.HT K pa3,Il8J!8Hll11J 
H8CKO.nbKO fTO)lCTpy"A'. 8 pB3yJibT8T8 
MHOJR8CTB8HHOCTVI flORBJlHRTCH H8CKOJ!bKO 

TOTIOJJOrHIO, CBR3EHIHYIO c 
crpy'A OT t - KBapKa H8 
B pacrrpe.n.eJieHRH no 
IIHKOB, COOTB8TCTBYIDmMX 

p83HOMY l.Jl'IGJJY '-lan'T'HU B CO!'JYTRHX C JJ8IITOHHllMH H KB8pROBUMn MO.Zl8Mn 
pacm1Jl,a W. 

Ha pHC. 2 Ilp8J~CTBFIJI8HU pacnp8ll8Jl9HHH ITO ITOJJHOA MHOlR8CTBI3ffiWCTH 
H ITO MHOJK8CTB8HHOCTH 3apfliK81ffil:lX '-l8CTMU BO B38l'JMON:!"ACTBHHX pp npH 
E

0
m =6 T88, B KOTOpUX poJKJl,810TCfl II8pht KBBpKOB CC H bb. Cpe,nH88 
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Pl'l.c.2. PaCIIp8.Zl8~8HH8 ITO TIO~O'A MH0~8CT88HHOCTH B C06UTHHX C 
poJUt8ID!8M CC-RBBpKoB ( 9 ) H B COdhiTlUlX C pOJ(Jt8HH8M bb - RBBpROB 
( ' ) ; paCIIp8.Zl8JI8Hli8 ITO MHOlk9CTB9ffiiOCTH 3BpfllK8HHHX 1J8CTRU 8 coljurnRX c polKJteirneM bb - KBapRoB + ) ; pacrrpe.ue~emm no 
MHOlk8CTB9HHOCTH 3BpHlR8HHHX l.JBCTHU. Y.1tOBJJ9TBOpH~X KPHT8pHHM OTOopa ~~~ <1 ,5 R pT>300 MaB/c (X). Henpepumrne .mmJill llpOB8/l8Hbl OT 
PYKH nnH ynoocrsa '-lHTBTe~H. 
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ec 6...,., bb ~ qMCJIO qaCTlfl.J; B COCi!lTHll <nt ~?= c_c._ 11 <.ntot >-~-of)2__., 8 
TOJibKO 3apRJKeHHl:lx qacTHIJ.. <n~h_>=350 :11 ..:n~~>o-::370. TaKHM 

ITpM OTCiO p':t 
oCJpa30M, B 

CTSCiHJlbHblX 
paccMaTpHB88M11X COCiblTHRX IIpMM8pHO 40% OCip83YlOW,HXCf! 
'I8CTHU COCT8BJIHIOT ne-nTpaJibHJ:I8 '-l&CTHLJ,bl M T3MM3-HB8HT1L DO'-l.TM 'P8KCJ8 
JK8 COOTHOUJ8Hll8 M8JK.UY 38pRlK8HHblMH 8,IlJ)OH8MH H H8"A:Tp8JlbHblMl1 q&CTV!U8MM 
rrp3,UCK83blB8.8TCf! H ,UJIR COCiblT~ Ue3 }1{8CTKllX KXIJ:-B3aHMOJI8:tlCTBHtl /4/. 

Pe3YJibT8Tbi pac'ieToB pacnpe;ueJieHHtt uo MHOJK8CTB8IDIOC'PH c 
IIOMOll!,biO IIporpaMMH ISAJET corJiacylOTCH C IIp8.UCK838HHfJMH TifJ81(.nOlR8HHO:A. 
B /5/ MOneJIH, OTIHCblB8Kllll.8:A. H3M8H81lli8 MHQ'JI(8CTB8HHOCTH C pocTOM 
3H8pPHH. C Jlpyrot:t CTOpOHbl, K8K CiblJIO l!OK83CJHO B paCiOT8 /6/, 
npe,n;CK838ID1H MO,U8Jrn: /5/ TipH 3H8prl1HX E

0m=540 rBB XOpO!IlO 
COTJI80yJOTCH C 8KCIT8pHM8HT8JlbH!1MH ,U8HBUMH, 
C~HT8Tb ITO~Y'i88Mll8 C ITOMOmhiD ISAJET 

'iTQ ~88T OCHOB8HRH 
pacrrpe~eJI8HllH no 

MROJK8CTB8HHOCTH JIOC'I'8TO'iHO JIOCTOB8pH1lMR. 
ITpH H8Jllf'{ill1 Marml:THoro IIOJIH l ,5 TJl 3ClpHlK8HHl:J8 'i88THIJ,H, 

HM8IDIJJ,H8 MMnyJibC pT< 300 M3B/c, 38Kpj~MB8lOTCH B MarmiTHOM TIOJl8 11 He 
BHXO,l!J!T 38 IIp8Jl8JTii! U8HTp8JibH00: Tp8KOBOit Cl1CTcJMH. fT08TOMY 1\JJH roro, 
'-ITOCiH OU8HHTh MROlK8CTB8HHOCTb ~aCTlHL, TICJI!d.II8IDUJ.HX B B8pWHHHHfi 
1\BTeKrop, CiblJI rrpoBeJ(eH orUop no KpHT8pHHM l'~rl <1 ,5 H PT>300 M3B/c. 
ITOJIY'i8HHbl8 p8CIIp8JI8J!BlilUi TIOK838H1i HB pMC. 2. BH.I!HO, '-ITO Cp8.1J.HHH 
MROJK8CTB8HHOCTb T8KHX 1.J:8CTHU B p8CCM8.1'pHB88Mb!X COC!blTli!HX IIpHMepHO 
paBHB I90, 8 '1HCJlO BliCOKOHMIIYJlbCHhiX 38pRlK8HHblX '-J:8CTHU, IIOIT8JI8Kl11J,HX 
B B8pUmHH1i"tl: Jl8T8KTOp, C0CT8BJIH8T OKOJlO lQiJ. 

?8CIIp8.ll8Jl8IDl:8 ITO MHOlK8CTB8HHOCTM 38pHJK8HlillX '-J:8CTHU B CTpYHX, 
B03HHK8KlmHX OT C-M C-KBBpKOB, IIOK838HO H8 p~c.3. MCTI0Ab30BBHH08 B 
)18HROA: p8UOT8 OI1p8JI8A8HH8 CTpy:vr TIOJlHOCTblQ COBTIBJI88T C IIpHHHTHM B 
rrporp8MM8 ISA.JET. .llJIR 8H8Jrn:38 ycAOBffit pal)oTbl B8pWHRHOro .JJ;8T8KTOpa 
T8K08 OIIp8)18~8Hll8 BTIOAHB OITp8BJIHB88T C~6H, H TOJlbKO B p8.11;RHX 
CJ!Y'-I8HX )10TIO.IllillT8JlbHO BBO,ImTCH OCJp838HW:: TIO T[ H p • Cp8.1IH88 'iMCJJO 

T jPt 3apHJK8HHllX '-l8CT:I1U B CTpYHX C UOJlhll!MMM "li!MT!Y3l},C.oJMH <n
8
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PMc.3. Pacrrpe.n;e~eHlle no 

MH0~8CTB8HHOCTR 38pH~8HRHX 

CJ:aCTHU B CTpYRX OT 

!<.88pKOB. 



0!1JIO OTM8'-i'3HO B /7 I. B crpynx C MaJJHMH nepe.Z:WHHhlMH H.MTTYJibC8MM, TO 8CTb B crpynx, B03lrn:R8!01URX OT 0CT8TKOB TTY'lKOBUX 'I8CTMU, <n~~~>=10n VI: <n~~am '=F1?. Hano OTMeTHTb, '-ITO CTpyH OT TIYYROBilX '-iaC:TMU B B"lpU!HHt:HJA )l8TOfCT(ip 4)tmTl1'-i8CRH He TIOTI8,ll811JT (eM. pHc. 4), B TO Rpo:iMR f<aR JlflCfTp8)l8Jl8!Ui8 DbiCORCHtMTiyJibCHHX CTpyR ITO YI'JlY 8 li!M88T Ml:lRCl'IMYM ITpH Ekn::/2 .nnn BCeX paCCMOTp8HHhlX TlfiiOB KBapKOEbiX CTpytt • 
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F'Mc.4. 
yr~y 8 
CTpyn ( 

racnpGJl8JJmm:Et no 
BHCOKOifMTIY JlbC!ll.lX + ) H CTpyn OT 

OCTaTROB ITy'lROBHX 'l8CTWU ¢ ~~R coOUTHft 
e.pag pp->cC->X. 

MHT8p8CHO paCCMOTpeTb H3M8H8HH8 xapaKT8pHCTY1R 
BH6pmru: '-i8TI1p8 

0-3000 roB/c H 

BhlCOKOHMIIYJibC!UJX crpyA C poe TOM HX HMTIYJThCa. BI1JIH HHT8pBaJia JlJJR noJIHoro m.myJibca crpytt B .zumnasone paCCMOTp8Hhl l'!3M8H8HHR ROHtfmrypai.UfH CTpy'A C pa8JIH'lHI1MH no yrJiaM 8 11 .:p. Ha pMc.5 rrpencrasJteHil pacnpe.n:eJteHHH 0THOCHT8JILHO OCR crpyH .I!JIR CQ/jhJTH'A: pj)- > bb->X. BHIDIO, 

HMITYJibC3MH 

no yrJIY 8 
'-ITO 'l8CTnlll1 

PHc.5. 
lJ:aCTHU 

Pacnpe.n;eJJeHHe 

no yrny 8 
OTHOCRT8JibHO OCR cTpYH ,ZJ;JIR 
COUilTKft CO cTpyHMH OT bb­
RBBpROB ,ZJ;~H crpytt C 
pa3~'lHHMH WMITYJJbCaMH B 
~8D830H8 300-3000 raB/c. 

.L dN 

'ha-
0,1'3 

-1,'3 ·1 -0,'3 

I - )00-'300 f3B/c 
4 - soo-Boo flBtc 

Jb t - B00-1000 fJBic 
'l' ~ -1ooo-30oo r:.etc 

0,5 1,5 



M3 CTpy:n C CiOJibUl11MM HMIIYJibC8MM KCIHJJ,8HTpl1p;y!OTCfl B 60J!88 Y3KOM KOHYC8. illllpHH8 KOHYC8 cTpyll ,ll.,Jlfl CTpytl C pa31lliMl'i. IDIDYJ!bC8MM rrp8~CT8BJI8H8 B T8CiJIHU8, ~3 T86JIHUH BH~O, ~TO ITpH yBeJIM~8HHM HMTIYJibC8 CTpYM C 400 ,ll.,O 2000 raB/c WMpllHa KOHyca ITO yrJiy 8 YM8HbW88TCH B TpH pa3a. 

y 

TaCiJIDua . M3M8HeHRe napaMeTpoB crpy:A. c pocToM MX HMITYJibca 

Vl.HT8pBBJ! HMITYJibCOB 

cTpyl!, rsB/c 

300 - 500 
500 - 800 
800 - IOOO 

IOOO - 3000 

X 

lllliplllia cTpYH no yrJIY e 
<18, Mp8Jl 

IBO ± 20 
I 50 ± 16 
70 ± IO 
50 ± 8 

F'Mc.6. cxeMBTH~ecKoe H3o6pa-
meHH .li.BYX dJIRmaaiDHX 38pHm8HHHX 
qaCTHU I H 2 B onao:A. cTpye. P1 

I H P2 - HMTIYJlbCH "li8CTHU I H 2. 1\, 
~ - YI'OJ! M8lK.)zy B8KT0p8MH P 1 H P 2 • ~ a - IIp08KUHR yrJIB 1\, HB 

1 ITJIOCKOCTb X'f. Z - OCb TIY"IiKOB. 

5 

PHc.?. Pacrrpe.n;eJieHHe no 
yrJiy A qaCTHU B CTPYRX c 
pa3RHqHHMH HMITYJibCBMM OT 
300 JlO 3000 rsB/c. 



V13B8CTHaH T8lUl9HlJ.HH R CYlK8HIDO KOHyca BOKpyr OCR CTpYH C 
poCTOM 88 HMIIy.nhca MOlKBT Ci~Tb HpmtJJJUOCTpHpOB8H8 CJ18JtYIWl.RM OC/p.'330M. 
FaCCMOTpHM, K8K BbH'JlH){llT pacrrp8JJ;BJ18HRB TIO yr.naM M8lKJtY 1.l8CTHU8MR B 
CTPYflX npn pamrux HMJIYJibC8X CTpyft. 0Uo3H8~lliM ;\.. yro.n M8liUlY 
B8KTopOM HMTIVJtbCa P1 33pHlK8HHOft 1.l8CTHUH I R B8KTOp0M HMTIYJtbC8 Pz 
3apRlKeHHoft ttacTl1LlU 2, l<OTopaR flBJtHercH Ci.mtlKattlllHM cocenoM t.IacTHUH I 
(eM. pnc. 6) • Pacnpene.n~:l-nte no yr .ny A. npencraBJI8HO m.1 pnc. 7. 8H)J;f-IO, 

'-!TO OTM8~18HH8H Bb!!U8 T8HJ(8HLI,:HH K CYlK8HHIO ROHyca CTpyn C pOCTOM 88 
mmy.nbca OT'ter.nHBo rrpoc::MBtpHBaeTcH Ha rrpencrae.neHtrnx 
pacrrpene.netrnnx. Ec.nH n.nn crpyft c HMTIYJtbCOM M8Hbrne 500 P8B/c 
MBKCHMYM pacrrpe,n:eJtBlHHt H3XO.zm:'rCR ITpH A.~I2Mpa,ll, TO JlJIH CTpyft C 
l1MIIYJJbCOM CiOJ188 J000 r88/c WlKCHMYM H8XO.ll,ltTCH npn yr.nax A.<.5Mpa.n:. 

III. ~KTHBHocTb Ji.BYXTPBROBoro pa3pemBHHR 
Beprum-JHoro MHKpocTpvmosoro .n:ereRropa 

'-lTOCiH ITpOt!H8J1H3npoB8Th, K8KOBH 803MOJKHOCTH Bepmmmoro 
MHKpOCTpmtOBOT'O .ll'1T8KTOp8 p33.Il8Jii-!Tb rmpH ~laCTMU, TipillWJI.n8l!t8U!,HX 
O,lUlOft BHCOROMMIIy JJb(;l!OA: CTPY8, pacCMOTpMM CiOJl88 ITOJJ:pO!JHO reoWnpHJI'J 
pacnOJIOJK8HH.R .nrn~:KTopa. 88 pmm-nruA ITOJIYITpOBO.ll:HHROB~A MHKpOCTpHITOBHft 
Jl8T8KTOp COCTO~T H3 Tp8X CJ108B Rp8MHH8B~X TIJIBCTHH, HHlKHHA H3 
KOTOpHX paCITOJ!OlKBH H8 pF!CCTORIDlH rrpRMepHO 5 CM OT OCH 
CT9JIKHB8100{HXCR nyqKOB ( Z) • lllar ITOJIOCOK, paCITOJ10JK81UIUX B.UOJlb OCJ.1 Z, 
C0CT8BJ1H8T 25 MHM. GV:JM MHrt<'>pWllU:IH Tip91Ul0Jl8T'fl8TCfl OCYIT!8CTBJJRTb C 
K8l!U!O'A B't'OpoA ITOJJOCKH. Hfl pnc. 8 ITOK838HO pacTIOJlOlK8Hlf8 .UBYX CJ108B 

• 
Fnc.8. CX8M3Tlti.J8CR08 H30dpaJKe-
lill8 ITJJ8CTHH A H 8, 
npiDta..llJl8JK8IItHX 

MHKpocTpHTlOBOrO 

pa3HNM CJJOf!M 

.nereKropa. TOHKHMH 

sepmmrnoro 

JIIDillf!MH 
ITOK838HO H8ITp8BJl9HH8 ITOJIOCOK H8 
ruracrHHRax. 1kltpHNMH .nmrn:m.m 
ITOR838HH B8RT0p8 HMITYJibCOB H 
ITOJJOCRH, cpaoorssmne rrpH 
rrpoXoJK.Itemm tf8CTHU I H 2 c 
HMllYJlbC8MH P

1 H P
2

• Ax H Az 
npo9RUHH Ha OCH X H Z 
paCCTOHHHH M8~ t(8CTHU8MH I H 
2 B llJlOCKOCT.RX A H B 
COOTB8TCTB8mtO. 

6 



B8pUIHHHOI'O )J;8T8KTopa. l'l3 pMCYHJW BH.JJ;HO, 'l'fO p83,Q8Jl8IDI8 .llBYX CiJlli3KitlX Tp:lKOB C ITOMOmbiO IIJJBCTillill A onpe,n;eJtH81'GH He yrJJOM 'A M8m~ B8RTOp8MH P1 ltl P2 , a yrJJOM a, ROTOpH~ HBJJH8TCH ilp08KUM8~ 'A 
HB IIJlOCKOCTb XY. 

Ha pltlc.9 rrpe,ncraBJieHo pacrrpe,n;eJieHHe no yr~ a ,QJIR coCi~T~ c po~8Hll8M napTOHOB bb. BH~O, 'ITO T8H)J;8HUHH K YM8Hbill8HHIO yrJJa 
M8~ 'l8CTHU8MH B CTpye C poCTOM HMTiyJJbCa CTpyR CTBHOBRTCH 38M8THO:Y!: TOJibRO )J;JIH YPJIOB a<_3 Mpa,n. 

j_~ 
N" do(. 
... o,os 

O,OJ 

n,o2 

0,01 
PHc.9. Pacrrpe.n;eJieHMe qacTHU no 
YPJIY a AnR COCiHTHa pp~>bD~>X 
~R crpya C p83HHMH KMTIYJibC8MH 30 

cL .... PQ9 300 ~ 3000 raB/c. 

By,neM HB3HBBTb 8~RT~BHOCTLIO pa3)J;8JJ8HHR ,nByX rpeRoB OTH0ill8HH8 'lHCJ18 TI8p 'l8CTHU, KOTOpHe perHCTpMpyiOTCH ,Q8T8KTOp0M KBK ,QB8 OT)J;8JJbHH8 'l8CTMUU, K TIOJJHOMy qHCJly nap 'l8CTMU, ITOTI8)1;8~X B .l!l:i"!8KTOp. l1peJJ,IIOJIOJIGJM, '-ITCI TIJJBCTHHKa A B8prnmmoro nereKropa c TIOJIOCKBMH, HnYmHMitl B)J;OJJb OCM Z, M0~8T 38p8I'HCTpHpOB8Tb KBK ,llB8 
OT,Q8JlbHH8 'i8CTHUH rrapy 'iBCTHU B TOM C~y'i88, 8C~ pacCTOfiHH8 M8~ TO'lK8MH TIOIT8)J;8HHH MX B .ll;8T8RT0p COCT8BJJfi8T 100 MKM B ITp08KIJ;llii H8 
OCb X (!J.X=l00 MKM). 3TO 03H8'i88T, 'ciTO BC8 TP8KH, yroJJ Ct M8~,Jzy 
KOTOpblMH M8Hb!ll8 2 Mp8Jl, (Jy JJJIT perl1cTpHpOB8TbCR K8K O}lHH rrpH pacCTOfiHID! -5 CM M8JKJU' TIJlaCTHHKOkl A 11 OCb!O 2. TBKHM odpa30M, l1M88TCfl H8rrp8pb!BH8H 38BitlCRMOCTb 8~KTHBHOCTR )J;BYXTp8KOBOTO pa3p8ill8HHH OT yr.na a, KOTOp8H rrp8JlCT8BJl~H8 HB pHc.l0(8). M3 pHCYHK8 BHJIH_O, \!TO JlJJH 118T8KT0p8, KOTOpblA" CflOCOCieH 
'l8CTH~, paCCTOHHH8 Memny KOTOpblMH ~X=l00 MKM 

pa3}l8Jrn:Tb ,llB8 
B ITJIOCKOCTH Jl8T8KTOpa, 8LP'!BKTHBHOCTb pa3}l8Jl8HH.H nap COCT8BJlfi8T 85%. }LnR ,Q8T8KTOpa, CTIOCOCIHOTO pa3Jl8RMTb JlB8 'l8CT11UH H8 paccTOHHHH !J.x=200 MKM, 3~1\THBHOCTb COCT8BJlfl8T BC8r'O 75%. 

3BM8THM, qro H3 p~crrpeJleJle~. rrpe,ncTaBJJ8HHHX Ha pHc.7, 
C~B,lly8T, 'ITO KCIJJH'l8CTBO qBCTHU, YTOJl Me~ KOTOpblMH M8Hhill8 2 MpB.D;, MBJJO ,ll8~8 B BHCOKOHMITyJJbCHHX CTpYHX. CJ18,QOBBT8JibHO, 8C~ H3M8pHTb 
CIOJibill8 'i8M OJlHY ITp08KUHIO YTJJ8 'A, TO 8~RTHBHOCTb .llBYXTp8KOBOPO p83Jl8JJ8HHH MOmeT UHTb 3Ha~HT8~bHO y~yqmeHa. PaccMOTpHM, H8rrpHMep, 
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PHc.IO. 3aBMCHMOCTh a~RTHB­
HoCTH nBYXTp8ROBOro paapemeHRR 
n~R CTpyft C pa3HUMM HMTiy~hC8MH 
OT RB8pROB ti OT yr~a a (a) H 
OT yr~a 1 (0). 3BBHCHMOCTb (0) 
noAy~eHa B npe~o~omeHKK, 1.J:TO 
naa TpeRa pa3n8~RIDTCH rr~acTHHoft 
A MMKpOCTpiDIOBOrO neT8RTOpB B 
TOM C~yqae, 9CAH Dp08KUHR yrna 
MeMny B8KTOp8MH HMTIY~hCOB nBYX 
1.J:BCTRll a>2Mp8,ll. 
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PHc.II. 3aBMCKMOCTh a1¢BRTHB­
HOCTH nBYXTp8KOBOrO paspememm 
OT yr~OB a (a) H f (0) .ll~R 
CTpyft OT KB8pKOB b0 ITpH 
HMTIY~hCBX CTpyft OT 300 
no 3000 roB/c. 

K8K H3M8HHTCH 3$teKTHBHOCTb, 8CJIH KpOM8 yr.na Q H3M8pRTb yroJJ 1 (CM. pnc. 8). T8KH8 H3M8p8HHR MOTYT UHTh BHITOJIH8HH OABHM H3 CJI08B (8) MWKpOCTpHITOBOrO ,ll8T8KTOp8, KOTOpHft HM88T ITOJJOCKH, rrepm:m)UtKYJH~pHbl.8 OCH 'Z., H H3XO,ll"HTCR HB pacCTORHHH 6 CM OT OCH Z. Ha pV!c. IO (I)) noKa3ana 3aBHCMMOCTh a1JfBKTHBHOCTll .llBYXTpeKoBoro pa3p81ll8IDtfl MYIKpOcTplinOBUM B8f.'lllHt·lRI:i!M )l8T8KTOpOM H3 )lBYX CJT08B C 
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B38HMHO TI8pri8H.Il.HKY JIHpHblM p8CIJOJIOIK8HV18M TIOJIOC TIO OCHM X l1 Z COOTBBTCTBBHHO. 3aBMCllMOCTh 8~KTHBHOCTH ~BYXTp8KOBOro pa3p8ill8HMH OT yrJia / ClblJ18 TIOJJyqeHa npH YCJIOBill1, q'J'O TIJJ8CTMHK8 A p83~8JlH8T ~Be 1.i8CTHU1l, nepeceKaiOUJ,H:8 TIJJOCKOCTb CJIOR A. BEl pi:1CCTOHI-nrn !J.:X=l00 MKM npyr or npyra. ~3 pMc.I0(6) BHBBO, q'J'o name ec~ pasneJieHRe JtBYX 
qaCTHil BTOpblM CJ108M ~OCTHrae'J'CH TipH i=IO Mpal( ( !J.z=500 MKM), TO 
B~KTMBHOCTb ~BYXTp8KOBOHI p83p8ill8HH:rl Tip8Bbl!ll88T 98%. 
3~KTHBHOCTb pE.l3ll8JI8HI1fl CIJIH3KHX nap \f8CTMU OK83HB88TCH He 3EJBHCH!IL8'tt OT THIIOB IIE.lpTOHOB ( G, b H t) , Hlllil.UIHpYKili\MX 
BblCOKOHMTIYJibCH1l8 CTpyH (CM. pHc.li). 

TaKKM oCip830M, o6ecneqeHH8 H3M8peHHH BTOpOtt KOOpnHH8Tll 1(88T 
B03MoJKHoCTh yJJyqrueHHH &WfBKTllBHOCTH ,rtBYX'rp8!WBoro paspellleiDul. BTIJlOTb ,UO 98%. 

IY. Bbl:BO,IUl 

PacCMOTpeHN H8KOTOplle xapaKT8pHCTHKM CM0~8AllpOB8HHHX coO~T~ 
B3aHMoneficTBHa rrpoTOHOB c aHTHIIpOTOHaMM rrpH 8HeprHH EcM= 6 TaB. YCT8HOBR8HO, ~TO MH0~8CTB8HHOCTb 38pR~8HHHX qacTHU B COCI~THRX c 
,UBYMH CTpymvlli C llMIIYJJbCCJ.Mli OT 300 ,11,0 3000 1'8B/c OT KB8pKOB C, b H t 
Gtlill,U88TCH OKOJIO 620 'l8CTllJ.l. 0T 8TOI'O KOJlli'l8CTB8 40% COCT8BJIHKiT H8'A:Tp8Jiblllil8 qaCTHllH H raMM8-KB8HThl. MHOlK8CTB8HHOCTb 38pRlK8HHHX 
I.J.8CTllU COCT8BJIH8T npMMepHO 360 'l8CTHU 38 O,I\HO COCiblTH8, TipH"'8M OKOJIO 100 R3 HHX HM810T rrepe,UaHHbl"tl MMIJYJibC 6CJJhlii8 I.J.8M 300 MaB/c, ll 
flOIT8~810T B BepliiiDllihl:A: ll8T8KTOp, ~3 p8CIIp8.Il/:'JJ18:rrntl: TIO MH0~8CTB8HHOCTH 
~Jin KBapKOBbl:X crpy~ H pacrrpeneJieHHa crpy:A: no yrJiy 8 cJJenyer, qro 
Bbl:COKOHMITYJibCHll8 qaCTHUR, ITOTI8BlliH8 B BeprnHHHH'tl neT8KTOp, B OCHOBHOM rrpl1H8~Jl8JK8T BHCOKOHMITYJibCHblM CTpyRM. CJJ8~0B8T8JlbHO, Tipll 
8H8JIM38 YCJJOB~ paCiOTH B8pillHHHOl~O ~8 T8KTopa O)tHHM 113 H8H60JI88 B8*HHX HBJIR8TCR BOITpOC OC! 8~KTHBHOCTll ,li,ByXTp8KOBOro pa3p8ill8HHH qacrnu M3 o.n:Ho:c:t crpyH sepum:rmuM ~e'l'eKTopoM. BuJio rrCJKasaHo, qro KOHyC, O(>p83Y8Mbl~ qaCTHU,8MH CTpyn, 38M8THO CJilK88'rCR IIpll yBeJillqemrn: 
MMTIYJibC8 CTpyM. T8M H8 M8H88 ~8lK8 B CTpyHX C HMTIYJJbCOM 0o~bill8 1000 
raB/C illJ88TCfl M8Hblll8 l% "WCTHU, pEiCCTOHHH8 OT KOTOpHX .!lO HX 6JJHlK8:A:illero eocene ~R<l00 MKM. (PaCCTOHHH~ ~R=l00 MKM COOTB8TCTBY8T 
yro~ ~~2 MpBll Me~ B8KTOp8Mll HMITY~bCOB rrpR TIOJlOIK8HllH TIJIOCKOCTH neT8KTOp8 H8 paCCTO~ 5 CM OT OCH IIYq}{OB Z). O~aKo TaR KBK 

O)J)<.Y 
O.IrnH CJJO"t! MHKpOCTpmiOBOrO .J:l8T8KTopa MOlKB'T H3M8pHTb TO~bKO 
IIp08KUHID yr~a ~. TO H8&~KTMBHOCTb ,li,BYXTp8KOBOro 
COCT8B~H8T ITpHMBpHO 15%. ECT8CTB8HHHM CIJOCOCIOM 
8~KTHBHOCTb ~YXTp8KOBOrO p83p8ill8HMH HB~R8TCH 

pa3pemeHHR 
YJIY'11lillTb 

rrepexo~ K 
MSMepeHMro CioJiee qeM o~oa rrpoeKUHH :yr~a ~. 
H3MepeHHM neTBKTopOM ~BYX KOOp.!lHHBT MO~O 
OKOJJO 98%. 
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Ha,no OTM8TWfb, TfQ B J(8HHO"A pafJOTB np8)JJ10J18T'88TCH, \ITO CJlo"A 
,ll8T8KT0p8 C TIOJlOCKaMYI, H8XO,UHlllYIMHCH H8 p8CCTOHHVIH 2.5MKM, H CO 
CHHTY'I8M CMT'W:l.n8 C K8~.llOfl: BTQp<Jfl: TIOJlOCKM, CTIOC008H p83.ll8JrnTb nee 
llBCTHI.tH, TIOTIB.li.EllfJ!lllil8 B )l8T'3KTOp H8 paCCTOfHrnH llX=l00 MRM npyr OT 
;rpyra. fulH C0Bp8M8HI-illX MVIKpoctpHTIOBUX J1.8T8RTOpOB /7/ paCCTOHHl18, 
H8 ROTOpOM Jl8T8KTOp p83,U8JlH8T 1\B8 '-I8CTHlm, BapHtpyeTCH OT 100 1{0 
200 MKM H OTip8J1.8.nfl8TCH TipOCTp8HCTB8HHHM p83p8!U8HHM ,ll8T8'KTOp8, 
KQTOp08, B CBOIO Ol.J8p8Jll-o, CllJlbHO 38BMC'HT OT yrJ18 BX0Jl8 'l8CT'HUH B 
,ll8T8KTOp. npti H8JIV!'-HH1. MarHV!THoro TIOJlfl I ,5 TJl BHYTPYI U8HTp8Jihf10R 
Tp8KOBO:A: CHCT8MU Yl{ll tp88KTOpY1l1 38pHJKBHHllX '-I8CTHU tiCKpYIBJIHIOTCH, ti 
HX YT'OJI BXOJ(8 B MH.Kp0C1'p\-1:TIOBUA Jl8T8KTOp OTJ1VT'l88TCH OT 90°, !.JTO 
IIpYIBOJlHT K yXy JlJUIHU!JIJ T1pOCTfJ3HCTB8HHOI'O p83p81118HliR )l8T8KTOpa ff, 
CJ18,llOB8T8JJbHO, K yXy,llUJ8HffiO B03MOJKHOCTl.f p83,ll8JJ8Hl1R napU '-I8CT'HU. f1pY1 
nposenernrn. ormcFJHHoro BblW8 amum3a 
,llBYXTp8KOBOTO ptnpr~llJAHl.fR B8p!IIHHHOTO 

tp88KTOpliln Y.8CTH11 B M8rHYlTHOM TIOJJ8 H8 

1IpHB8,ll8HH!18 B8J!Vf'-HlHU ::j[frfBKTHBHOCTl-1 H8JliJ 

np8JI8J1 JlJlH 8B p88.11hHbiX 3H8ll8Hillt. 

Jll'!T8paTypa 

8\f.rfleKTtiBHOCTl-1 

HCJ{pl1BJI8HYI8 
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PyKonMch nocrynMJta B l13,IiaTeJibCKHt:i OTJJ,eJI 

I7 HHsapH I99G ro,na. 
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