
Cozrepacanne
 

~BOPJiU1WB C.B. , KOJilOXOBCKUU BiC; CU.M.O JiOBA .H . 
C rroco6 o u.eHI1BaHI1J1 ne.nearos Ha I1CTO"lHI1KI1 pa,l:(11011 3J1y"leHI1M B YCJlOBI1J1X I1HTepcj:Jepe Hu.1111 6 
B CTaTLe np"Dc,nl 'Hbl p eay m ..TUTI.I n OCTaH OBKH H p eurex n a 3aJl.a\.fH o u e HHS3 HHR n e.ne uroa Ha ABa 11HTe p cPe p I1PY IOW,HX pa,D;I10Vl3J1Y'4eH I1R. Kp aTKO onuca n st OCHOBbl 

II OCTpOe lfHR u cPYH KtU 10 HMp ooa m U I KJl a CCl1y e CKOr o al\fnJm Ty.nHoro n e .neu ra r opa . P a CCMOTpeHbl YCJlO BI1R, n p rt KOTOp bTX B03HHKaeT B0 3M Q)KH OCTb o zu m npe xreuno r o 

HHayaJlb Hu ro n eJIe HrOBa Hl1H He CK OJl b K HX p aJlH0113JIY \.feHI1 i1. C ¢ OPMYJH1p 003 Ha a a zta s a aBTOMa nlt-leCKOro OUeH I1SaHI1H neJIeHrOB 11 pacxpsrrsr q:nl3l1ye CKl1 e DCf-IOB hl 

n03 f,1O:iKII O("T I1 (' (' p<' lU CIIIUL fTpl-lBe .ueH hI U ll a J111Tll 4 eCK l1e Bblp art, eH H R tlJlR p a c -i e r a n eJIeHI'OB. C.u.eJ1aHbI BbIBO.nbl 0 nepcnexrrraax lJlCnOJlb30aaHl1R pa apa ooraaaoro 

c n ocofia o n ennn a nnn n e nonroe u a HHT epepepu p y lOw,He pa.n ~1OH 3JlyYeHH R . 

KOBMZUJi lO.A .) Cawmuui B. 
Y"leT ypOBHJI uiyraa na '1aCTOTaX H l1JK e 30 Mf'u npn pacuere 30H 06CJlY:>KI1Ba HI1J1 DRM-nepe,l:(aT"lI1KOB 11 
Ha':IO)KClIa npoueziyp a pa c-rera cy xtsta paoro ypODHR uryxros .D.J]R CH CTe M U H cPpOBoro paunoaeui aaaa, pa60TaHJw.H X B ,nHana30Hax Hq 11 Cq. Y '-ITeHbI a-rsroccpepm.ie 
H i1(41)T TIH m.1bHhl P llIyM bI, tlIYMbI n ep eztar-uuca H npH C'i\ l Hl1KCl, 8 1'8K)Ke JJ,onOJHIHTe JIb Hb l e WYMbl, 06yCJIOBJIeHHble rp030Bb1Mt1 paapanasm. TIOJI Y 4 eH bl xoux pe nuoe 
:ma II CJIlU I cy ~tMapH or'O y pO BHR iu ysi a ,IlJIR Tpex 30 B Oe w. a HH.FI, pa Cn OJIOrKe HHblX HCl re p p n rop n « pecnyb.nnrc u AHrOJIa . 

HCUJiCKUU C.A., 3103UJi A. H . 
IIO,.,\ x O,l:( K MO,[\e pHI13 a u.1111TOnOJlOfVl11 T pa HC nOpT HOl~1 CeTI1 CBJl311 a a OCHOBe KOJlbu.eBbIX c-rpyrcryp 22 
B CTa Tb eOnl1CLIBUeTCIl rtozrxozi K M OJJ,(>pI-!J-13 aUHH rppa rxrea -ra rpaacnoprxosi cer« CBH3 H na OCH OBe xo.nunen erx crpytcryp. )l.nT! nOHCKa 3aMKHy-roro KOHTypa ua ~ a CTJ-l'-lH O 

onpt';~ ('.1C ll H O H ro nonorn« CeT l1 npennara e-rca M O,ll HcPH UH p oBa Tb H 3Be CTHblH MeTO,u BeTBeH 11 rpaHI1U. 

Bbl.lLeZJlcaJiUJi A.H. 
M e TO,[\I1Ka pacnpe.ae.n enna "laCTOTHO -BpeMeHHoro pecypca perpanc.nrrropa CB Jl311 C I1CnOJIb30Ba H J1eM MO,l:(eJlI1 

06CJlY:>KI1BaHI1J1 naKeTOB pa3HOpO,l:(HOrO Tpa cj:JI1Ka 30 
IIp o u ecc 06CJIyiKYlBal-ll1H rpacpmca B Ce Tl1 c:n y TH H K OB OH. CI3.fl3 H n pen craanea MH orOK a HaJIbHoi:i C:HC:TeMO~'t MaCCOBoro 06CJlY){(HBaH VI.fl B B YI,ne TpeX MepHOH 

M a p KOBCK 0I1 UPI IH . Onp e.u -.nou naparaerp. per y.mrp yrc unt si 06'b eM peae pan py e voro p e c ypc a np onycxu on cnOCOOHOCTVI CeTl1 cnyTHJ1IWBOM (' n R:l 11 B 3 aB l1Cl1 M OCTl1 

0 1' Hil1'eHCH BHOCT H rpaqnuca, nepezias aeraoro 3e~t H0 I1 CTa HU H e i1. P a 3 p a 5 0 T a H a Me T o.n.H K a pacnp ene.neaua 4a CTO TH O-BpC')1eH HOro pecypca perpaxc.mropa CBR 3H , 

noa noa moui aa nO Bb lCI1Tb :JcPcPe K T l1BHOCTb l1Cn O:lb3 0 BaHl1 ;I pecy pca p eTpa H CJIRTOpa CBR311. 

Ca30JiOB K.B ., T amapKa M .B ., Uly BaeB c[J.JI. 
MeTO,[\ c rpyrcrypnoro CTaTI1C TI1"leCKOrO p a c rr 0 3 HaB a HI1J1 pe:>KI1MOB pafio-rsr I1Hcj:Jo pMa u.110H HO-Bbl"lI1CJlI1Te.J1bHbIX 

ceTeM 40 
B cra rse n OK a 3aHO npHM eH eHH e M e 1'ona crpyxrypaoro CTaT l1CT l1 tjeCK Of O pa cnoaua aa uaa B aazia -rax vtH cPo p Ma QH OHH OH Oe30naCHOCT I1. TI p ll n JJClJ\::lTe JI b HOCTb 

na nn oro srerona 3a KJIIOlfaeT CR B B 0 3 M O)K HOC:TH H c n OJI b 3 0 BaH HH a nna para MaTeMaTH~ eCKOI1 JlI1HI"B H CTHKH , n OCK O.Tl b H Y nepc. ta xa I1HcP opMa UHII U COB Pf"MPIIH bIX 

lllIcP0Pl\WUliOHH O- Bb l '-IH CJIJ.-rr e JJb HbI X ce r a x CBR 3 H ofina naer 3 a K OH OMe p H O(' T HMJ1 , TO corb CJl HT a K CItCO:l,l fl 3bl l(a . aana unoro aJIcPaBvn 'OM uenp ou aeoznu,rx 0 6 p a30 B . 

TIpuIIH Tl1 e P t' lU CJlH R npa pacn oa aaaaaun o Cy LUeC T B..nHeT CR ua O(' HOB e Ml1fHI :'U1 3a l ~m1 3 M OH p lJl,eCI<o r o pnc xa. 

Heuaoprji P.A ., Heuaoprji A .P . 
Mone.na poaaane CY IJ.J:eCTBeHHO HeJlI1HeMHblX TeXHI1"leCKI1X CI1CTeM MeTO,l:(OM MYJlbTl1nJlI1KaTI1B HO-a,l:(,l:(I1THBHOM 

rpparweirr a p HOM a n npOKCI1Ma u.1111 axcnepasrea-ra.m.asrx L\aHHbIX 47 
A DT Opa MI1 paap afxrrau Me T OJJ. B b iCO K OT 04 HOH a Ha JI YlT H4eC:I<OH a n npo iccroaa u ua H e JHtHeJ:tHbIX 3 KCnepl1MeHTaJlbH O 3 a ,na H Hb1X 3 a B I1CJ.1 MOCTe H MaTeMaTM'-f e CK l1MI1 

),10 Jl PJJflM I1, npe nC Ta BJIR IOLUI1 MIt C060 H KOM n 0 3 l1 UH IO H(' IC Il O1.IHTeJIbHO a Ha JI I1T H 4 eC I\,I1X cPy HKU H VI. )lOCT OI1HCTBOM MPTO}la a nnp otccustannu RBJI fl e 1"CR 

~'tl1epq)epeH U I ' 1 py eMocTb n OJIy Y eHHOH ;\i a n ' :'o'l a T H '-IeC K OH MOn eJIH . 3 TO D.a M B03MO>l<HOCT b «a « a Ha JI l1T H 4eCK H H CC: IP .'lOBa T b M a T ( ' M;n U 'IPn':ylo :\W ; ll'.:U. , T ;H ( VI 

J-ICII ()..1 J,:}OBaTb ee B Mo.neJIR X ,ll I1Ha 4\1I11<H. B npl '; p a r a etoIOH crarue l\H 'T O,ll n OJIY "'IHJ I D.a JlbH eHWe e p a 3 BH THe . 0 60CHO Ba lia B03MOJK HOCT h np)' I 4\H.~HeHHH MeTO,lla JJ,JIIi 

nOC TpOeHI1H HeJII1He H Hbl X M O)le :lef, np0I1 3 BOJlbHm'1 p a 3 M e p HOCTH. Crbopr-ry.n u poaa uu H,ae on o n l R BblnOJI He Hl1 R acc x 3 TanOB M Y:lbTHn...1 HI GlTH BHO -aMI1TI1 BHO H 

cPpant CH TapHOM annpOK CU ;\IaUH H. P a 3pa OOT aHa nneonorun VI cPo p M aJlbHbU1 a n ro pa r w, KOTO p b l H n03BOJIHf 'T p e aJIl1 3 0Ba Tb xreroz; nporpaxouro. TI OJIyYeHHbl t:1 

P C3 Y JIbTaT paC W HpHeT 0 6 J1a CTb np ~1M e H eHI·1R :'.1t'TO.Qa 11e r o B0 3MOif<H OCn1 B aan ax ax M a TeMa TH 4 e CKo r o Mo n e .!lItpOBaHI1R ,llHHaMHIHI JI f0 6 b l X TexHH4eC KHx 0 6 beK T OB . 

AJIC.M.yxa.M.eaOB M.M ., Ma"lyeBa A" .A ., KpaCH.OnepOBa A .A . 
I1Hcj:J o p Ma u.11 0 H HOe B03,l:(eMCTBl1e aa an-rponcreaayro nO,l:(CI1CTeMy OpraHI13a u.110 H HO -TeXHI1"le CK I1X KOMrrJIeKCOB C 

ue.nsro rrOBbIWeHI1J1 ypOBHJI 6e30naCHOCTl1 I1X cj:JYHKU.110Hl1pOBaHI1J1 58 
C u e Jl b EO n OBbIWeHI1R 3Q) (V C1\THBH OCTr1 BJI l1B l-l l1R I1HcP o pM a WtOHH.bTX M e p B 0 3.ll e i1cT BHR aa COT P Y,ll H l1K OB pa a p afio raxa Mo,neJIb l1 HcPop;Ylau,l10HHOrO o6Mel-ra B 

cou.ua':lbHoH cp en e. Pa3pa 6oTaH O nporp aMMI-tOe ofiec rtexe xue , C nov oun oo xor opor o pearnraoean a JI rO p l1T M MO,ll eJIl1pOBa Hl1R l1HcPopMaUl1OHHorO BJI l1FIHl1R. 

P e3YJI bTaTbi 11M 1-1Ta U l10 H HOr O MOneJ1J1pOB aHl1R , np oeoziusi oro C n OM Ow.hJO paapaeoraasoro np orpawaaor o o oeC n e 4e H l1R, nO:3BOJI FIIOT oo.nee qeJIeHanpaBJIeHHO 

n..1a Hl1p Oa a T b CTpaTer11l0 11 TaKTI1l<Y 1'll l cPo p M a u,I10 HHoro B0 3,ll e H CT BI1Ti Ha cO T p y i l Il H KOB. A ,ll eKBa T H OCTb np en.noacenuoa MO,lleJ1H 6 b l: 13 npoaepexa HU npJ-IMepe 

COUlfrl J1bHOH nozrcu c'rc xn. r YnpaBJleI-II1FI ctJenepaJIb H o t'1 M l1rpa UI1 0 HI-W H C:JI yJKObl A CTpa X 3 H CK 0 l1 0 6 JIaCTI1. CpaBHeHHe pac-rcrusrx 3 H<.i'-l eHH ii co J lI <.i '-l eH I I H~H1 . 

nOJIyqe llHblMl1 HeI1OCpeJ~CTBeHHO npu TeCTl1pOB 3HHl1 p a 5 0 TJ-Hl.l{ OB , n 0 3 B O ~'1HJI O cne.nar t. B I..>IBOll, a TO M , \"1 1'0 n penrroxcexx an M o .n.e JIb auexu ara o OT p a JK aeT u poue cc 
11Hq)OpMa l~l1oH Ho ro OOM E'Ha B KOJIJIeKTYlBe. Ilpoae.reuuoe 11M I1T a U 110 HH Ol ' M o,a,eJ]vlpOB aHl1 E' ItOM orJIO Bblpa50Ta Tb p eKOM eHnaUl1l1 no I1HcP0PMi:l I.I.iII0 HHO MY B O:l ,uei:"lc T BI1IO 

Ha nepCOHaJI, B '-IaC T HOC'l'11 C ue.nsro noasuueunn ypOBH.A: l1HcP opMau.110HH 0 I1 5 e 30na CHO CT t1. 

A6aYJl.oB P.M., AcaaoB X.f.
 
Borrpocsr nOBbIWeHI1J1 nOMe x OY CT OM"lI1 B OCT I1 G P S /INS HaBl1 ra Ul10HHbiX CI1CTeM 62
 
CTaTbR nOCBR II I P ff ;1 aoupocusr nOBbJrlI(,fIlIR n O,\texoyC:T o H'-Il1 B OC:TI1 CPS/ INS Ha Bl1ra UI1 01iJ-lb[X CI1C:TeM . TI P YlB (' : l t';'H c pa BHl·1're: ' h Hb I H aHa JIJ.13 MCTO JJ,O B noasrnrenua 
n O:'o1CxoycTOH:'-II1BOCTH l111'IT T p l1p OSa J-lH b I X CPS/ INS Cl1 CT (' :'-t Ha Bl1 r a u,l1l1 . Ccpop ray.nupo aa na On n tM H3a U l--lOHH a R aa na -ra n OBbIW C'II HR cp enu e mrrerpapcaa unoro 
noxaaa:n-...1FI (3cPcPe KT I1BHaR B e JIH '-[t1 J-la OT HO W e HI1FI M Ull..(H O<:TH ue cyiuero cn rna.na K M U W.HOCT H ury v oaor o Ct.H Ha JIa » . P eur eu ne CepOp M y JI H p OB a HH o H o n T YlM l13a ql1­

0IU10 M ~Hl.n; a ~ 11 n 0 3 BOJIl1 JIO BblP36oT3Tb p eKOM eH.n;a Ul11 0 no nonsnuexmo n OM e x o y c To H'1.IHBOCTl1 G PS - o c H o Ba HH b lx HaBJ.1rau. 110HJ::ibLX CJ.1CTeM npn B03,neHCTBJ111 

nex cr oporo or pa uuxe uaoro KJIaCCa I1cno,nb3 y eMbr x aa r.ny ura rouinx no s-ex . 

CMaZUJi B .A., fyceJiulj-a.H .H. 
Morte.mrpoaaane cJlY"laMHbIX npoueccos na OCHOBe rnnepcppaxrans aoa annpOKCI1Mau.1111 68 
Il penn oxcea MeTon ra nepdipa kr a.ns noro pacnpen e.nexn a . C Y LUH OCTb JJ,a tlHOfO M e T o n a p a CCMOT p e Ha a a npussepe M OJJ,U epJU ca U I1 Y1 r.w,neJIU .KBa HTOBaliUl! H HepopMa u,JoHl 

n BH]lC'HeJII1Het:1 HO rO l1HTerpaJIbHoro y p aBHeHI1R C !lP.:I0 4 Y1CJIe HH bI M .fl /lP OM . TI o n OJI y 4 €H HOM y y paeaeamo o n pen e neu s r 3..n€ M e HT bl cPpa KTaJIa .PaCC MOTpeH paCt.JeTHblH 

npnxrep. n pOB E'J~ eHa oue a xa p e 3Y: l l>Ta T OB r l1 nep cP p a K T cl. !lhHO rO pa c n penene a nn C I1Cn OJI b 3 0 Sa H lH':,\f p e c ypc a H. M. Cenmcnua 11 nJIOTH OCTI1 pa cn pcne.neann 
CJIY l.(aH ll o~i n eJI l1 '-1l1Hb l 3 HTpOnl1l1 . TIpl1 Be ,nl'lI hl p e K OM e HD.aU vH1 n o npaKTH 4 e c KoMy l1Cn OJI b 3 0 Sa H l110 npe ,llJI Oil( PIlItOrO MeT O 1O;'.~t':U1pOBa HHH CJIY4aHH bIX 

II p Ol .J. t' CCOB. 

lUI 



'

:

BOU'i e1ilW O.B., I'a epuxoe M.B . 
CVlCTeMbI 06Hapyme HVIR BT Opm e HVlM B KOMrlJl e K Ce VlHcP0p M al.\VlOHHOM 6e30naC HOCTVl 6a H K o B 72 Ka3aj 
B CTa TLe HCCJlP:z.OD;:llla po, h Ol('Tt.'M OOlia p YiK (IHIU I ar opxce u mi rea te cocra naou 4a CTH xownn ek ca 5e30naCHOCTH. COB Pl' ~teIl H O ro OUIII\:a )],J1f1 ;JalllHT LI . ta u u stx B MeTO 
:l Hq )Qp M a u,l10 H HbI X CUC TCMa x :r Ulltp Op Ma U l<lO l lJllil X Ct 'TRX. P aC l: MOTpeH 06W,H H n p u u n n n ep YHKU V1 oH l1pOBaH"1 R T3K HX c t<ICTeM 11 HX 1..:: m CCH ep H 1Wl.l.1 IH fl u P;l3:1I14HbIM 

MOHW 
Kpl1T epnHM Ii n m w. :l aTf' .1 fl M . :l r:1 tG1H? n p U BC',"l l'Hh l npeu v y u tec-ma H He .n;OCT a TI01 x a ic 3 IWHOM t1Y.eCK H e , T a K 11 TeXH H l.feC K He (.a l i A: pa3JH1YHbiX J<:JlaCCOB Ct1( 'T l'M 

B pa60'1 
oo n ap yac eu n a UTop>H:eHI1J1) B C'I'aTI.l ' TalOKe npn eeneu r.r peay .r srarsr 3 KCneplt"H~ HTaJ1bHOrO U CCJJe JlOB aHH R cPyHKU,H OH HpOHa HHH CI1CT t.';" Tb l oOHapy JKeHHR 

COObIT Hl 
uropacc u u u a nr opcxon pa :1p;gJ01'f\J1 , n r. If U Ba HH o t; aa T e XH OJl o n 1RX .\ia UU1 HHOr o OOyYe I-HHI , L1npenn onceusi ,na Jl b HeVlIIHIC' HanpaBJleH I1A p a3nt1THH . 

aaanna r 
ee IlOCT(

Cae1iKOM.5., BUPlOK06 M .A ., J[CU1iCKUU C.A . HHq, Op' 
•.'lor U y e CMerozimca cPOpMl1pOBaH VlR e,n:VlHoi1 c xeM bI paarpa aa-re naa zioc-ryna K re -repor eaasret 11HcPopMal.\VlOHHbIM 

pecypcax B 0 6 JIa"lHbI X vIHcPp a c T p y KTypa x 77 
CmerPaCCM d T p JW i lt ' T CH :o.rPTOJUUG t paarp a HlP"le t-I HR nocr yna I{ ltlHcP0PM3l.l,.l10HH bI M p ecypC3 M B 06JJa Y H blX U HcPp a c T p y K T y p a x . O n peJleJl H KJT CH ::na l l bI epOp i\H 1p OBa HH R c x exiei 

pa.]rpa lJ J1 1 1 ~ H I1H Jt0 CTYJli-t. Il p u uon arca orra ca nu e YKa 3aHHbiX 3Ta nOB. Jl pen.na ra er ca p e aJ) "13 0BbIB aTb pa a rp aau -ren ue .u.ocTyna n 06JlaLfHhiX HHcP P 3 CT p y K T y p a x COBp 
Cpf' ,:tCTU;1MH p o.nes ou M O: t l \ r{11 ztoc'r y n a. B c'!'aTb 

tcap r orj 

napauyyK M.B., Ivlu.xaiinusteusco H.B . ll Hq,OP> 
C0 3,llaHI 

Oc06eHHOCTVl npVlMeHeHVlR H eMpO-He"leTKVlX Mo,n:eJIet1: ,n:JIR CVlCT e M n o,n:,n:epm K Vl np vIH RTVlR peweHVlM B aa na-ia x 

Ol.\eHKVl 3cPcP e KTVlBH OCTVl cPYHKl.\VlOHVlpOBaHVlR Cnel.\Vla.JIVl3Vlp OBaHHbI X nar a -I..\eHTpOB 84 K03U 
B cr an.e paccxnrrp cu s: CY lUI-IOCTb H 5a30Bb ll? x a p a I" T e p H CTl1K H npennaraevoro M a T( ' M <.l T HLl e CK o r o 11H cTp y M eHT a l1 HT l' .'J.fle KT Y HJl h HOrO aHaJIH33 naunar x B pavnc a x 

C ~: f"T ( 'M l l r 1l0 ;'L'1,l' f n 10 '-:1I npHHHTHA peur eunii - H f:~t pO- He LJ en(QH MOlJ,eJIH. TIpeJl,JIOlKeH JIO,ll X OLl tc n OCT p Oe HI1 !O CI1 CT eMbJ 1l0 ,U.!J,ep:>KK U II p ltlI -IRT H R p e lU eHI1 H aa 0 (' 1I0Be 0606 

<'(, O H M -cruoii» 11 « lIa pa .1JJe JI b HO C"1» HeI1pU-H C' Y eTI<o t"i Mo.ne :lI l. O'rpaxce n s: sonpocsi CpOpMyJH1pOB KH « K o r H HT H B l-lb JX i) icapr lJ)TfI HeHpOHHOH cern B pasnc a x H eJ1pO­ ,n:J1CT l 
HC''l.-H.:'T Ko il MO~1(',' I' , p ea .nun y eraou n CI1CTe MP n n .a,1ep)KKH n p H HHT VlH peurexmi Onpeae 

IWCM H Q 

II Oll. CTII.Ttimap wuicoea T .M. , Il oiircauo ea. E./1,. 
3 H e p r e T Vl"l e CK a R M 0 1..J;eJIb n pouecca X p a He H VlR ,n:aHHbIX 89 
PaCCM i:t-r p U B3 en;R. uep ap xua epY I I I( U,Vlt"1 cPH 3 l1ye CK OrO npouecca xpau en n a Ll3H HbIX , asmornreuu e I{ OT OPbI X COOT seTcT ByeT H HKCl.nc y .:I H U I1J1 .na HHblX 01' M HH H:\1i.l ~1LHOH 

e.!lHHlt Il LI x p a H C'HH Fl JlO aapeca u u u JJort.1'-1e CK H X O.rIOK OB , CpO pMl1py lO W.H X ¢aHJI . Il p ezixarac -rca MaTPMa T I11.1eC l<a R MOJleJlb Y BE'.lH4eH HH B pe :v!f'1111 xpal-W H J1H H 
n ('~'1 () ('T lIOCTl l i t3 11H b i X aa CLle T n OBbI W €,Hl I R 3 He p r C'l' H Lte CKO r O 6apbepa M HHHMaJlbHOH e,u HH I1U bl xpa ne a u a Ll3 H HbIX. Ilp u nezrouu r.re p e 3 Y JI IoT :lT h l noxa as raa ror, L.(TO 

C,y U l f' CT HyC'T T 3KOC aua -ieuue oaep reru-recrcoro 5a p be p a , YC T a H 3 BJI H B3eMOr o npu cox p a a eu u u naansrx , npn KOTO pOM o 6 UlH e 3 HepreTH LfeCl<I I<?aaTpaTbl 3 3 BPE' ;\1H C6UP 
~l I P<.' KT HBHo ro COX pa He H I1R M HH HMaJJ b HbI . PeaJI 

3 0 H,n:.
COJl.06be6 C.B ., J!.01iCK06 A.B. Ha OCH 

11Ii q, pO]M aTeMaTVI"l e CKVIe OCHOBbI M e T o ,n:a nporH03VlpOBaHVlR COCT OR H VlR KO CMVl"le CKOrO a nrtapa r a aa OCHOBe 
no Hari nepap xa -rec tcoci MH o r o ypo BH e BO M 6a 3bI 3 Ha H VlM 96 nn xce.n 

B CTa T bE' pacc sra r puea ror cn acne tcr u Ma TeMa T H LfeCKOH OCH OB h l sicr ozia npOfl-I0 3 l1pOB a H H H COCTOH HUR KOC M I1yeCKoro anna pa ra (KA ) I-Ia OCH OB a HH L1 He p a p X HLfe CI( OH 
TIo~a 3 ( 

su roroy pca nr-noa 6a 3bI :3H a m t i1, TI O!, a 3 aHO, '-no paa paoorxa ne pa p xu -re cxu x M Hor o ypo B He sblX 5a3 3 Ha H Vlii a KA n 0 3 BOJI R l Y l' D;e T aJIb H O o n J1Ci1Tb IW K crpyxrypy ouea xe 
UOb e l" T a ynpaaneuna , Ta K II R:ln llMOCBfl3H ero COCTa SH b l X y aCTei:"1. 31'0 n03BOJIH eT B b ICTp~HI BaT b apea a OT I<a 30B Ha 5 0 p T y K A . JJ.OCT OltIHCTBO r a icoro no.i xona ua :lo tt,; 
3 a K : lIUYCl C'T CfI B T OM , LITO BbInO~' IH l1 eT (' H M Ho r o epa K T o p H b 1l1 a HaJIV13 'rercyurero COCTORH VlR KA H Bb lRBJlRJO TCR 3JleMeHT b i CHC Te M b l 11 Co 6 b lTl1 i l , xorops re n p U BO,lJ,HT cnep xa 
I( n a nno sty X () HK tH~TH OMY OTK3 3Y Cl1 (';Te ~t " l/ y ; i Jla/arpe ra Ta H JI H ue urr a -ruoa cn-rya uu a . B rca -recr ee Ma Tt...' :\H I T I 1 ~ t'C Koro J1 H CTp Y ~\ l e t-lT a Jl,JIH nocTp Oe HHJI npornoaa 

flD.TJRIO' 
COCTo HHH fI KA paccwarpm uuc r ca HC" Il'T!-:l1e an ropur wu.r. )l31-IH b l e aJIrOpHTMbJ llo:mO.:IJIlOT H cnOJI b 3 0 Ba Tb 11lI ¢ o p :\l au,JI IO 113 6 a3 :m a H Jl i:"j II HH.1P .:lI l1 l r BH CT l1yeCK H X 

n p p l ' MeH Hb IX, 4 1'0 n 0 3B OA fJ(~ T 06"be ln11U HO Y'-HHbIBa'l'b cy ute cr ayroruyto HeOnp e Jl,e JI e HH OCT b , l-le OLlH 0 3 I1aY HOCl'b, u e n OJIHOTY H HeLleTKOCT b I1HctmpMaUH.vl 0 KA . 

ABTopaMH np ezrnoace aa M aTeMaTHl.le CK a R M o.n eJlb n po rao aupoaa xus COCTOFII-lHH K A aa OCH OB aH Hl1 H e l.l e T J(ltl X a.nro p.n- ao n. Ceae 
cfJop 

K03aaae6 KB., Mu stvpax oeu»: M.a. VIHcP( 

ITOVlCK MVlHVlMa JIbHO He 0 6 x o,n:VlMoro C03Be3,n:VlR cnyTHVIKoB ,n:JIR 3a ,n:a"l n 0 3Vll.\VlOHVlpOBaHVlR B rJI06aJIbHbI X anna 

HaBHral.\VlOHHbIX c n YTH VlKOB brx CVlCT e M a x 104 B CTa'!' 

B c'ra'rise onncaa a JI rO p l1T M noa cx a MHHI1~ta ~1 bHO H:36bITOI.IHor o CO.3se311HfI HaSHraUH OHH bI X cn ymu xoa , co .nana roure ro I-IH 3 [{ vlM 3 H a LJe HH e M PDOP (position d iluti o n of f1 HC!lOp 

p r e ci s i o n - rl'O ~H~pHY e C Kl1 i1 cpa xr op TO YH OCT l1) . IT p <,:' ;:V Iara l ' ,MbI C"1 aJ lrOpHTM n 0 3BO.i1Re T KOMneH ClipOnaTb pna norp eur xoc-rvn, B0 3HJ1JW IOll.l,HX npu p a c n p o c Tpa Ht' lIt l ll Il peaa 
H n p ucx ic HaBMrau..H OHH b ! X pal.tl--10Cl1rHaJIOB, 3cP¢e KTHB HoCTb pa60TbI aJIrOpH TMa npozi evrou crpap oa au a B cpa axe x an C a.J1r Op H T M o M npnvroro nepefiopa s ce x U Oe 3Jl 

:\IOjKeT 

aKTHBI 
D0 3 M Q)KHbI X KOHcPMrypa UH H c ny r uaxo», a TaK>KE' " Tc T p a 3 .o.p a JI b Hb I M )) a JIrOpI1 TMOM , 

J!.JtCa:rUa3G.ae Ill .H. 
fpy;;

M e TO,n: noasiureana VlHcPopMa TVlBHOCT Vl COJIH e"lHO-cPOT OMeT p Vl"l e CK vI X VI3Me peHVlM 111 
MeT]CTaT b.fJ noc aruueaa J1c c n e,llOB aH l1I 0 e 0 3 MOIKHOCT H n oesu uean n HH ¢ o p Ma T H BI-IOCT l1 Hi:13 e M H bI X COJ) Het.IHo- epO T OM e TI)l1yeCIOl X u a M e peH l1 ll: .rrx rocdi ep uoro a3 p 03 0 nH. 

A Ha ~'m .) n p o crp a u cra eu a oro pacupeneneuua On Tt1 LleCKOH T OJIW.l1Hbl urwocdiepaoro a3p030.,l H n oica a a,n, '-ITO B n ep ao ra npl16 JlI l i h: e Hl1 l1 MOiKIiO Bbl ; l e : U lTb a n a T l1na CVITy 
3<11<0 1-l0 B pac n p P/lPJI e H I1f1 o nTH'1.IeCKoH T OJJW. l1Hb l aop o a o ..1IH: 1I0 p M a JI b Hb I H 3aKOH H p aSHO;\W p H blJ1 3 a K OH, Onpeaene uo Y CJl OB HC pOC Ta H Hepop Ma Tl1 Bl-I OCT t1 ll 3 Me p e H vtH B crar 
u r T H y e Cl{ o i i To:rlUJ.1 Hb l a 3 p030.TIH n p u n e p e x o n e C TO li K H C O,UHI1M 3 a KO HOM p a cnp...."~CJ1emt H B T OY K Y C npy r- nv 3aKOHOM . Ilpeanoxce u M eTO/l H COOTBeTCTsY 10 ll( l li1 noc.ne: 
a Jl r Op HTM peaJIH 3 a U H l1 ,lJ,JUJ COCT;JU .'L' lBlJI U li l COK OH HCp Op M a T I1B Hb l X M apwpyTHbl X Ha 3 e M Hbi X l13 Me p e HI1 i l OnTH yeCK OJ1 T OJI W.HHb l a 3 p 0 3 0nR. one pa' 

a x pas 

J!.UKUU J!..M. 
A JIrOpVlTM aYTe HTVl cPH Ka I..\ I1Vl Vl re u e p a u jin ofiurero CeCCVlO H HO rO K JIIO"l a CVlMMeT p Vl"l HOr O WVlCpPOBaHVlR ,n:JIR 

YCTPOMCT B J1 HT e pH e T a seuie ri a a OCHOBe npOTOKOJIa MQTT 118 
B ,ua H t-IOM CTC1Tbe o rt uca a aJ l rO p HTM a yTeHT H ep H K a U H H yCTpOi1CT B M e lK M a W H H Ho r o S 3al1 Mo.a e ~1c T8 HR n o npOTOKOJIy lVIQT T , KOTOpbU1 n 0 3BOJI R e T YLlOCTOBep l1T b CH B 

~,era~1 bHOCT li y crp o a c r a a 6e3 n epe n auu napo.na B HB HO M an zre , a TafOKe ero x€'IU -3 Ha Ye H l1f1 . TIp€';lCT a B: I E'1-Ica ~ a JJrOpH TM . c¢epLI e r o n pH ~1l' I H"~ ln1 R , o r pa a u-re a u» , 
«oropsre a a xrr a zn.r a a e 'r a JIrO p H T M . DpOBe.o.CI! o x c n e p n rae i rr n o c pa an emno c npOT OI{ OJIOM T L S , r lO JI y L£E'I H..I peay,u...r arsi , n oxa a urua roumc 3D.:\\t ' TH Ut · y .n y -i ureu ue 

6bICTp0 .ll e t1c T B I1R n o c pa e ue u a io C npOT OKO :IOM TLS. KpHnTOCTOH K OCT b npenna ra ese oro a n rop HTMa OCHOB3 H a Ha np0 6JI€Me .LlI1CK p e T Ho r o JIO r iJ.p l1epMU . OC HO OHL IM 

np€i1Myw.e CT B OM aJIropHTM Ci n epeJl n p OT OK OJJOM TLS jJSJIHeTCH BO.3M O)K H OCT b ayTe w r H cPH Ka U liH 3a 0 1l 11 H T3K1' '( .J a n p OC- OT s eT;' , '"I TO n O.3BOJIfl e T I H..:n OAb3 0 B a T b ero 

COBM € CTH O C II P OT OI{ OJIOM MQTT , a He C03Jl,a S3 T b 3aw.Hw.eHHblil!KaHaJI Ha .npyrHx ypOBHRX c eTe Bo ro B3a WMOJl,e i:"lcT OH H. O,llHHM V13 HaHOOJIe e OajK HblX OrpaHHye Hl1 H 

aJlrOpHTM a ADJI R e T CR 06H3D. TeJl b Ha R Cl1 H X p OHH3a u,H H yCTpoHcT n Ito BpeMe H11, 

~6 e mK06 B.5l., 0 31ia.M.e1f B .B ., epUJwm06 B.H. 
Onpe,n:e JI eHVIe yCJIOB HOM 6 e per OB OM JIVIHVlVl no CHVlMKaM 6eCnVlJIOTHO r O JIe TaTeJIbHOrO annapaTa 126 
CTaTbFl n p c ."1.J)arae -r M eTOD; o n p e .' tC',,"j (, HJ,1R 6epe rOBO~1 JIH I-IHH no cPOT OCHHM K;Ul, nOJIYLlae M b l;\l C 6 0pTa OeC lI lI.10T Horo J1eTaT (' ~'lbHoro annapa T a . J1 c n OJIb 3yc Tc n 

O,ll H HOLJHbIH CHIIMO K npl1 n pOlI 3BOJI bH.b I X y rJla x K p e Ha H TaHra:>K3 . C T3 Tb.fl n p eWla raeT HOB bU i :'I1e TO.n CT b I K OBK .vt n pO CT p a HCTBcHHOl ,j :\-tOJ:\eJ1I1 He n o M apwpyTy 

CHllMKOU, a n o K OOpJll1 l1a TU M M e {' T II OCT J1. C TaTb Fl n p p ; t : lara e T HOB b i li M eTO/l Tpa Hcepo pMH p OB;l HI 1R CHH M Ka. 3 TO JIH He C"I H(J -yrJIOB Oe T p a H c cPo p i\U 1p OB a H H e . M e TOJl 

CllJI3blTlal'T Jll llle i ; H h l e 113M e p eH HfI 1Ii.l CI Ht M I(t' H y r JIOB bl e H 3 Me p e H HfI S n p OCT p a HCT Be <: y q e TO;\i 113 s e c T H o r o ueHTpa npo e K TH p OS3 Hl1f1, KOT Opbl H on p ~ .n("'~· I f1lOT n p u 

n OM OU \H n p l1CM lII l K a C PS. D P l1 o npe .u.l'Jl e HlI l1 n p o C'rpa H CTBeHHbI X K o o pD;HH a T 6 e peroBuli JJJl H l1 l1 JilCn OJIb3 YlOT JlO no,;IIIHTe : l h Hoe y CJIOBl W , Y1'O BO; U l a fl IIOBl' P X TlOCT b 

rr p ellCTa a:lfl er COOOH r opl13 0HTa ..1l h H Y fO nOBepXHOCTb H a He50":l h W l1 X y y aC TI (ax, COOT neTC TBYI0W. l1X CH lIM K Y C 6eCn l1: 10THoro ~·H.'TaTe JIb HO rO amrapaTa . M eTOJl 

He RB JlHt 'TCfI Y H l1Be pC aJl b Hb IM, a npl1Me Hl1 M 'r OJI b l( O IIp ll HaJl l1' I1111 ;.l SY X y CJJOBH H : H3BeCT Hb i KOOp.Il11HaTbl u..e IlTpO B 11!>OCK T H p o u a Ull fI; H3Be CT H O p a CCT OHH.H e AO 

r opl13 0 HTaJlbHm1 nnocKocT H, B KO Top m l p a cnoJlo)l <:eu ':U1H e H Hb Tt i OOb eKT. B T O IKe Bpe MH ;'o.l e T O.u. n 0 3BOJIHeT n p ll T paHcepo p M llpOSaHI1U ClI l1 :\UW tl Cn OJl b 3 0 0 a T b T OLfK I1 

Me CT HOCTI1 , K OT o pb,e n n ,nOCI<:OCT I1 He JJe :m a T . 



Ka3apJt1i M .JI ., UlaxpaJlw1ib.5L1i M .A., Puxmep A.A ., MYPbmU1i A.B . 
MeTO,l:lHK a JIOrVlLIeCKo ro a H a,JJ J13a K OCMJ1 LIe CK I1X J1306paJKeH v1l1 J1 e e rrpJ1MeHeHJ1e B aan axe KOCMJ1"-{eCKoro 

MOHHTOpJ1Hra 06beKToB 3 a x Op OHe H J1fl OTXO,L\OB 132 
B pafx rre npen •xaraer ca H.neR ane n e u n a M eTO.D.H K I1 n(? .' I :..I~ T I1 BHoro (nor u -recxoro) a H3J]H3a )l,l-1CTaHu,HOH H bIX H300p a)KeHI1H, n 0 3 BOJlRIO l..l.J,3 H .n;aTb UH T epnpe T aU;J..flO 

COOJ,(T1Ul . n pm1CXOI\ HI..U.H X 110. a a zra u uoa Tep pl<l'rOp l1J1n o a e p XHOCT H 3 e M JB-I , n OO.ll.HOM Y , )].OyM H,Jl116oJlee 1I300 pa>f..:eHl1 IlM. TIp11BeJJ.eHbJQCHOBHb le nOHRT H R .ne lJ.Y KTI1 BHo ro 

a llaJm~.la ;J.HCT a HUHOHHbI X H ;"s oG p a~KeH I1 1~i (vrH cl:lO piVlaU;J-Hl , HCTO'-IH H K HHepo pMauvB1 , p a cc y x cn e aua , COCT ORI-IHe, COOb IT HR , npOCT p a HCTS e H H3.fl J1 Bp e MeHHa H CBR 3 b H zi p .) , 

Ct' All CTOIt Hcn J.a, OU,tt3 CT b n p H jI,H 'H e HI1R H rpaxuusr npHMeHHMocnl . TIo Ka 3a H.bJ OCH0 8Hbie BH/lbr I1H¢ OPi'vlaUI1I1. 113BJleKa eMble C 1130 0 p a)KeHI1l1. 11 Bb l.ueneHf) CKp bITa R: 

11IIepnp MaIV'lR, KO'l'Op aH M'Oiti: C'T OblTb no.ny -reaa TOJlbK O nponenean e» J10r l14eCKo ro a naruraa . Ilponeneusr I1CCJle.uOBa Hu e Y 4:aCT Ka n OBe p XHOCTH 3 eMJH1 M<.'TonH K0l1 

,11o rW IN ' Ku ro aua naaa 11 ('x€,:,\taTI13aUHfi pea y.nsra'roa aHa JIH3a. 

Cmena1i1.Lemw A .JI ., lllnaruuc B .B ., Jl omoea K.C ., JI01i CKUU M.M . 
Coap esreaxsre TeXH OJIorJ1J1 06pa 60TKI1 J1 npencraanenna reonpocrpauc-rsenusrx ,L\aHHbIX 139 
B cr urue P<JC C ~lOTpe HO n p HMf' HC'Ht.1 e IT - Te XHOJIo r Hi) /J;Jl fl OTOOp a>Ke HHfI H npeoopa aonaaaa reonpocrpanc r nen as rx na uautx, a 1L\·te IIHOTa l' He rpaxrop s: xa rc uudrpos a a 
xaprorparpa«, n p HBJIe ' JeHHf' oa ~1 .uaH HhIX. n YOJIHKa llH fI Ka pTorp aqJHYeCKHX n a HHbl X B VIHTepHeT , 3 D - BH3yaJlH3a UHH, KOJl !1yeCTBe HHa R oueaxa Tp l'XMl!pHOf l 

1tmpOpMUu,UH, cOIIMe w.CHHe 3D - BH3ya JH1:Ja UHH C Be6-c ('p BHCOM , n p I1Me HeHHe 3JIeKTpO HHbiX Kap T Ha p a60YeM MeCTe ynpaa.nexu a, HHTe.n Jl e lnyaJl l13aUYJfl ll p OUeccoB 

coa"U.:tIllUlxaprs: H paoor s : C xaprou, re o VlHcP0pMa u HoHHbIH MOHHTopHHr . 

KO.1U'H E.B. , KapJlw1ioea H ,A.) KapJlta1ioe Af. 
Ofiofiutenuaa aHaJIJ1TI1"-{e CKafl MO,L\eJIb n.na H OBO- B b I COT H OM OCHOBbI x a He,L\OcTyrrHble T eppl1TOpl1J1 rro ,L\aHHbIM 

,L\HCTaH~JII0HH OrO 3 0 H,L\J1p OBa H J1fl 3eM JIJ1 143 
OllpC;w.'1l' IIHe xoopna xar TQ4eK MeCT HOCTI-l B paccsr crpea aoil 0606 w;e HHo M a HaJIHTH'-reCKot'l M O;.J,e : U1 np0 (.1 :3BOnHT cFI no napawerpau ,lJ,BI1}{{e HIUl: 11 apaur exirn 
IWL.\IW l e('I~uro arm apara . onpcnc.ncuasw n o CHHMKy nJIOCKHM xoo pziuaara« . na pa a er p a sr 60 p TOB0i1 cne uua.ns ao a a nn a parypsi Ha 6J1IO,lJ,eHHfI H OblCOTe 

n O;l,c1'uJIa lo w,C'H n oaepxnocru . 

,.,:J,MII'[Il: I: ,~" I'liM ti #Ij j:[II '0111" I'UI#til t'l4',' j:+:i: I' Itfi 
Ceu puooe K.H., BOJlKOe C .A., T1OJlU1i AE. 
PeaJIbHOe J1HCTpYMeHTaJIbHOe p a apeureune n a MeCTHOCTl1 3 a pyfiexcasrx K OCM YILIe CKJ1X a rr rr a paTOB ,L\J1CT a H~ J10HHOro 

30H.L\J1p OBa H J1fl 3 eMJIl1 csepxasrcotcoro paapeurexua 150 
Ha ocaonamut I1Hq:>opMaUI10HHOrO KpHTe p HfI H a HKBHCTa nOKa 3aH O, YTO ,lJ,.]1 H scex KA ,U33 c s e p x esic o x oro p aa p euteuaa OTCy Tc Toy eT COr Jla COBal-H1e paapeur euna 

HlICIJp oBoro a er exropa C p aap euiean e« OO'b eKTHBa . ,[(Jln ooec n e "-le H ~UI B03MO>KHOCT I1 ,D,OCTI1fK:em·l fI ,lJ,HcPp a KlJ,110 HHOr O npe ziena p a apeuieun a Heo6xOllHMOcor.na coear-s 

no H a i l KBHCTY pa3p eWPH U0 OO'beKTl iB 3 C p a apeuie a uesi (n HKCeJleM ) n erexropa . Y BeJHI YI1B e:poK yc Hoe p a CCTOfl HHe o6·beKTHsa B M X paa H.1H Y Me Hb W HB B 1'1:< paa 

011Kt' lVlb,nCT f'KTOpa, (r..1l ' lVl x - OTHOWe Hl1e YCl. CTOTbI OTCe4KI1 06'beKTI1 Ba K I.laCTOTe H aH KBHCTa ner ex'rcpa, x a p a x r epnayro utee HeCOBepLu r HC1·BO npoe KTHpOBa HHfI). 

TIoK<.la31-IOj l.£TQ BBe: l l 'IIH IJli t aa py6 eifw M KpHTe pHH GSD ou eu x » ItH CTpYMeHTa JlbH Or O paapeur euas KA Jl3 3 x a MeCT HOCTI1s ener K on T H:'ol HCTl14 HOH, HO OWHOO'-IH0I1 

OU,CHKl' , B PKe n p E';J.JlO)f{eH O ou e a a sars IifHcTp y r-. le HTaJlb Hoe paapeuien u e KA .ll33 Ha MeCTHOCT ~1 n p o exuneii n epnona ,lJ,HCKp e TH3 a lJ,HH (nay x 0I1K CeJl eH) zterexropa 

aa 3 0H;t J1 PY t' ~~y lO 3e MHy lO rtouepxaocr i; 3TI1M Kp l-lTe p l1e M nony -reust oue a x n p ean s aoro 11HC1'p YMe HTaJl bHOrO p aapenrea ns a a :'\WCTHOCTH 3a pYOl ~ iK H b 1 X KA Jl3 3 
cnepxau coxoro p aapeiueu un JJ n OKa3aHO, '-ITO TOJIbK O 4 aa p yfiexcx srx !{ A ,[(33 p ea .ns u o HMeHJT npene.ns u oe HHcT pyMe l-rra:l bl lOl' pa ap eurexuc M e H r.., J '[(~ 1 M 11 

RB.'lJUUTc.HKA ,U33 c eepxa stco x o ro p aapeuresun, a ocransu sre KA .ll3 3 cs e p x as rc o rcor o pa apeuren as 'l'a KOBbI MI1 He f1BJlRIOTCfI, BOnpeK YI c y urecrayto uicviy Mtl L'HHlO_ 

Ceae.tl.b1iUlC06 AB. , X1ibt p e8a E.C. 
¢OpMJllpOBaHJ1e Kp J1TepJ1fl rrpJ1MeHI1MOCTI1 6 a JI O"-{HOM M O,L\eJIJ1 y rr pyrJ1X 3JIeMe HT OB rrpJ1 CH fl TJ111 rr epBJ1LIHOM 

11HcPOpMa~J1J1 ,L\.nfl p eaJIJ13a~HJ1 a KTJ1BHOrO K OH T pOJI fl MHKPOYCKOpeHJ1 M n a CTa,L\I1YI 3KCrrJIyaTa~ J1 11 KOCMJ1"-{e CKOro 

arrnapaTa 160 
B cr arse np<" ~lCT UB JleH Kpvnep Hi1 npH :\teH..11MOCTl-! oaJI oY Hot"i MO,ut.)J1I1 60:11.I1JUX ynpyru x 3.TJ, L'MeH TOB KOCMH'-l eCI{orO a n n apara (K A ) n p » cPOPi\H lpOaa HHH n e p BH4H OH 

HHl:jJOp Malll1H, n OJlY 4e HHo(t B peayns'rare Ma 'l'eMaTH'-leCKoro MO.nP:U1p OBa HHR , n JIR aKTI1BHoro KOHTpOJIFI MHKpoy c KopeHI1l1 ua CTa /-U1H :)1(' f1J1y a Ta l l IH I KA. 
Ilpen..10iK ~HO Kp HT H'-IeCKoe 3Ha y e HHe KpL--ITepHR, OCI-JOsaHH oe I-1 a a Ha.;IH3e 3Ha 4 111.W CTM CLlBHr a ~ e i1( Ll Y Ou eHKaJ"Ul MHKPO YCKopeHH H Cyqi ;TOM n porio .usa tsrx K0J1e6a m t i i 

H oe:.\l1X Yl ICTa. K p l1Tl1yeCKOe 3Ha '-leHHe I{pH'rE' p~'l fl f1BJlFleTCfI r p aHHu.eH 06 JlaCTH . rae Ha y posae 0,05 czia ur 7>'lei'tl: lly ou.e H I '~ aMvt He3Ha 4 ~I M _ IIp e,ac Ta SJI<"HHbIH I<p1-1Tep H(1 

MO>I'::PT UblTb HCn OJlb30BaH n pn npo s epx e a..ueKU 3 THOCTH Mo.uenH .uBHi'tI:e HHR KA C OaJIOYHbl MH y n p y r u snr 3Jle MeH TaMl1 KaK HCTO'-I HHKa nepBHl.£HOH HHepOP :'\la U,1111 llJlR 

axrunnoro KOHTp OJIfi MHKpoycKopeHH i:i. ~ 

fpy3aee H.B ., Tapacoe A.f., KpyncKuu K.A . 
M eTO,l:lJ1Ka 060 CH OBa H YIfl c rr o c 0 6 a rrpJ1MeH eHl1fl P060TOTeXHJ1LI eCKJ1X CI1CTeM JII1KBI1,L\a~J1J1 3KCTpeMa JI bH b~ 

crrryauari npn rrpOBe,L\eHI1J1 ncnsrra HI1 M J1 3KCrr JIyaTa ~J111 p a KeTH O-KOCM J1"-{eCKOM T e XH I1K J1 165 
B CTUTLC npeanaratorc a cnocoo u npHMe He HHH p ooorore x a u -rec x n x CHCTeM , n pen aa ana-reaasrx nJI R n p OBen eHIHI pa60'T' n o npen ynpexcn eumo HJlH JIHKl m ; ta u HW 

rroc..1{"..1CTIUl H H("IllTaTHb l X H aSapHl1lib lX c('l' r yaUHH Ha 06 "beKTClX p a Ke THO-K OCMl1\..j eCI{ HX KOMDJle KCOB. B p aoore npencr aan en sr peay.rsran» ou c u naa x aa 

OJICOP3'l' H8HOLM r l1 JH1KUL--ln aUHH 3KCTpe Ma,'1bH.bIX c w r y a UHH 11 paCXO,D,OB pec y p cos JlOKOMOUHOHHOi111 Ma HJ1n YJlRU HOHHOt! DO ll C~l CTeM p 060TOTeXHH4 eCKHX CHCTeM npn 

nx paBHUMep HOM 11 II cpaSHOMepHOM p ac n p ezienea ua no Y3..naM KJlI 04 eSbiX 30 H n pH Me He HI1R. 

http:n03BOJlRIOl..l

