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Pado,,a BlilJOBHeHa B MOCKOBCKOM ,..O'l'exNMqecxOM IIHCT11'1'3'1'e 
AH CCCP. 

H~ pyl(OBO,IUl'l'e.Jrb: AOKTOp T8XHK11ec1t11x Ha,YK, 

npojeccop Bacu1te11 A.A. 

~Ublfhte onnOtteH'PY: AOKTOp TexHJlqecux Hay«, 

npoqieccop Aemtco1 D.H. 

K~'I' TeXHM'lfeCKMX HayK. 

AOQeHT Ko3JJ08 !.t, 

Be~ opr&H11a&QH11: KHC'l'lfTJT TeOpeTll'lfecKol II SKcnepr-

1118H'l'UbHOI !plSIIIDI. 

3-r'l'a COCTOM'PCR ,&,(,U{)HJ I983r • .,(fJ.clr,J,_ 
Ha saceA&HK11 CneQIIUHa■poaaHHOro co1eTa JJP4?.0I.04 npr 

Jla60pa'l'Oput BIINJICJlll'l'eJlbHOI TeXHIIJnf II U'l'OM&TW81.QKII CJIJit, 
r. ,Dy(SHa. IIOClfOBCKOlt o6Jrac'l'II. 
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OlilllAfi XAPAKTEmcntKA PAm'l'ii 

A:!Tl!:JJtHOC'l'b. B nocne,!Vfee A•clfflUffflle foJIMIOe IMIOlaHH 

y.1,e.JUtMCJI npoG.1ate C03,l\8MJIJI CJIC'l'eltl U'PCMMIIRJIOBIIINOl'O ctopa 

•HCi<>Jlll&IUIH II ynpe.BHHHft JlflllOllll8IOI yexoi-,,u•HlalX JCftKOIOK Ha 

Gase 3811. 0cHOBfflllil HUHAtttlHII .. 8THJC CK .... JIBJIM'S'CJI noaaetale 
etliexftllHOC'l'M pa6o'1'Y YCKoptTUell sa citt,T CffllllteHHJI npoc'IOH ' 
c~eHIUI BpellleHM H& DOIICK M HacTJ)Olhty pallMOB pa60fll. YiJ'4-
mtfflUI X&p&KTepKC'l'IIK BYB(WIMHX ny'tfflOB 8&plllleHHWX \18CTKQ. 

8 OCHOBe pa.lSO'l'Y CHCHM U'fOll&ft88Qlltf JCKOJl(Te.HI JIG&\" 

npoqecc1,1 ctSopa, RepeA8tat, xpe,letlllJI, o6pe60TKH K llilBOA& lffllliop­
Nal\1(H I DOHOMY o6lqU npo6.neM& C08A8ffHJI 'NIIOOC CllC'l'eM 8KJ11111U'f 
aonpoew &HMH3& C'l'pyK,-yp,I R cnoeo6oa oprllfl(Hl~K •t«l>opeaqNOH­
HYX npoqecco.B , a '1'8.I<lle pupa6o,,xy OOO'l'Bet'C'l'S)'IJIIIHX ann&pa'l'HYX 
II nporpaMMHl,EC cpe,11,cft. Om.rT Aelc'MYl)IIIIIX CHC'fal DOU81BU1' npe­
o6lla,o,amiqee 3H&qet{He npoqecco» c(Sopa ,ll,UfflhllC. ClHH coe'l'UJJD'I 
OCHOBY 88A8.q KOH'l'p0.II.II H HCCJl8AOB&HIIR pa60TW JCKOpilTellR B QUON 
11 OTAe.JlbHblX ero 'l'eXHOJ10rH11ec1U1x CIICTeM H, Kp011e TOl'O, IXOAll'f 
au coc'l'aBH&Sf qac'!'l, a npol.\ecc1,1 ynpaanemrn B sl)Aaqax np$10ro 
QH4JpoBOro ynp&BJl8t1Hff ( C'l'a!SIIJDl381.llU! H nporpaMMHOe ynpaBJl8JIH 

napll&ffp&MH) H KHCSeptteTHt1ecxoro ynpaBJlelOIH (onpe,IJ,e.neHHe II aoc­
npo11aae,11,eHHe onTHMMbHYX pemtMOB pa3JIHtfflb!MH OOMCKOBblMH M aA&D-
Tll'8HliliO( uropt'l'M&MH). I' 

,ll,n.11 &aTOlll&1'HS&l.\ilH npoqeccoa e6opa ABHHblX aazttoe sHa'f91ae 
IIM8ft 1pe111eHHU OpMIHH3~R qKKJia ycKopemt.R, noc1<0J1bJCY otta 

Ol,peAeJlfte'l' 8pa19HH1,19 X&p&KTepHC'l'HKH M3Mep.11eMb1X CHrHaJIOB II i-w 
pe60ffl HSMepH'l!e.llbHHlC y~IICTB. HaH60.11ee WHp0KM'1 ,11,Han&30H ... 

6o88IOIA C 8Tol TO\IKJI 3peHll.11 HMeVT KOJlbl.\8BYe YCKOpHTeJIH. 31'0 
06y<:aaB:J1HB&.eTC.lf HUHqJteM B HX COCTaBe K8.I( MMllYJlbCHYX H qKKU­

lieCKIIX CHC'l'ell, T&K H CHCTeM C Me,11)18HHO H3MeHflJllllllMIICR H noCTOIIH­
toliOI n&p8111e'!'p8MH. Heo6XO,D,HMOC'l'b H3MepeHH.A tfo1ll,II001Ct'l!a 6YC'l'p0--

HSM8H~CH, a HHor.na M M8J1,JleHHblX CHrH8JIOB B CTporo onpe,1t8NH- c,. 
Hlil8 ll0Meff'l'Y ~•ycKOpeHMfl B COlleT8HHH C orpaw1t1eH1fOCftl) 
Bpe.MeHH H8 aao.n II o6pa60TKY peayJibT&TOB B 3BM fi03BOJIJID'l' BIUle-
JDITb oco6HI uacc npoQeCCOB c6opa onepa'l'KBHOA HKq)OEN&l.\illl. 
3TH npoqeccw xapat<TepHS)'l)'tCff c.110a>10Jt BffYTP8HHell c~'•, 

N80Aff08H&IIHOCTbl> aNCSopa cnoco6011 MX Opl'IIHIIHQHII II Hell"JP9Afl-

··~ B.111.fllfJtell K& ~ltHOCTb pa6o'l'II CHCNIIIH 118-aa ao•­
nepel'p)'30lt CIIC1'eMbl, 38,lepleK B nOJIY'le&H tUII ,.,.;;(.. llOHfM IINiop-
ManHJI. I -----0 ':,:•.:••o,•• :· -·~! 
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3. 

S CyrlleCTBYIOlllHX CMC'!'t\Mt.\X 1lh'l'OMUTH3UC."(1!"1 ycrrnr~ 'l'e )IC''i 38,IJ,1"14H, 

s'.iH,.l,Uilih!e co l~tfopo,,1 onepa'l'HBllO~. !IIHq)Op,.:aq.1~». p€1!!i:!;(J, (:.R pa:rnhlMM Cl10-

;::nf.:l8MJI: Ha l'.Sase cpe~CTB, BXOJJ.fllll,HJZ B COCTfUl :fllpa!IJl!{l'll!(lfl( :-iBM, 13 

)1:ill;ilJUI.X C'!'!'Ji,11,8p"l'HWC eonplllKeHH!i !13MepHTeJ!hHhOC yc'rpot~c'<B C 3BM 11.illf 

1.! ilOMOlJ\1>1> cneqH8JlH3ffPOB8.HHb!X 1mTep¢etlcoa. li1, xor·M u Ji!i'!'e pa Type 

y1,astn11W'l'!!R Ha Tpy,ll,lfOCTI1 H orpa,nrttemrn, CBl13WIHMC c op,'1,u1113a­

r~elll TaJUIX upo~eccoB, TeM ,,1e llllf;H~e .:HCTeMaT:ic1~:CEOf'O ill( att8Jll,f3!i 

,i OOlT1J'X peKoMeH,l\filJ,HA no Bb!(fop,J :;um11pwrm,1x 11 nporpm;~mhlX ~p,3~cTB 

i.1 !'18fl! l!e CO,l\l!lp!H'l'CJI. 

ll~Jlbll .nHCCCl?!!!!J!Q!ittC!J!..l'a6o:(;d HBJHW'l'Cfl Hcc11e,o,osw-01e npoqeccos 

1-l •ie'l'OAOB !13Mepe,w-n ~ illBO,l\cl ,·, :)oM onepaTHillfOII ,1H(J'Jo.pMm.tHK, f33pa­

(iO'l ,rn, ,1e'l'O.f\KKK KOl!Wl"\?C".l'MlHl-!Ol'O 8H8JUl38. 3TlfX npol\eCCt)B, 8 'l'IUU.Ce 

pa.'-1pa6t)'l.'!<8 armapa'l'lii,[)[ Cpc,!tC't'B ,~6opa onepaTMBHOfl 111ilPOfMlllU'l11 CMC­

''.1'CMl4 a.BTOl~tl'ffl3~1H npoTOHHOl'O c,mxp0Tpo11a K 6ycTepa n~B3. 
}VII! ,il,OCTUeHHJI STOit Qen:H 6bl.ml llOCTIUl.lfeHbl 1t peweHW CJ1e.n,yt0001e 

i1l,ll.8.qw: 

- rrpoae.u,eHHe Kat1ecTBe1rnoro tuHUIH31l C'l'pyK't'ypbl npo~eccoa K 

S03lil!Oll[Ki,D( Me'l'0.11,0B opraHH38.l\KH 838.IDC0,11,elk'l'BHR K3Mepwre.nbHUX 

ycTpoftCTB c 3BM, KX -~OCTOHHCTB H HeAOC'1'8.TKOB; 

- cfio?48J!M3~JI npoqeccoa c<Sopa onepaTKBH0R KHqJopl~H, 
a"'6op M&T~M&TNqecKoro annapaTa MX KonHtJet'l'BeHHoro aHMH3a, pac­

qeT II cpasneHHe OCHOB. 'GI: X&paKTepHCTMK ,II.JUI pa3JIHlfflhlX MeT0.11,0B, 

Paspa(SOTJta Ha 3TOA OCH08e Me'l'OAfl, H4111SOJJee IIJIH!IIIUleMOro ~st MC­

llOJlb30BaHHa 8 CKC'l'eMe &BTOM&TH3Kp0B8HKOro c6opa H~H H 

ynpaBJieHHJI (ACHY) IlpOTOHH0ro CKHXPo'l'JX)Ha H 6ycTepa l.f~B3; 
- paspat'OTKa B COO'l'BeTCTBffH C Bbl6paHHl,IM Me'l'0.11,0M annapa'l'H!,IX 

H nporpaa,o,rHLDC cpe,11,C'l'B c6opa onepa'l'MBHOR HHIPop.18.QHH CKC'l"ellbl AOO. 

ff&Y!Y!M H08K3Ha. B pa60Te nOJl)"reHbl CJle.tlYJ)lltlfe HOBYe pesynb­

TaTY. 

BnepBYe e1,1,1teneH H HcCJie~oeatt oco6blA Mace npoueccoe c6opa 

onepaTHBHOA HHll>oP'aQHK, xapaxTepHblA ~JI CHCTeM aBTOM&'l'H3~H 

QHIUIKqecKHX YCK0pMTe.neR. Bustanetn,1 KX 0'l'JIKQJl'l'eJlbHhle npH3H8JtH H 

c)iu'l'Opw, BJIH~e Ha t$PeK'l'H8HOCTb pa(Sora CIIC'ftOOil. 

O<So6iqeHY H Mcc.11e.n.oa&libl MeToJU,r K cpe.n.cTaa opra,.oi3SJ~M npouec­

coa K311epeHHa H BBO)l.8 B 3BM Kff4,0JJilaQHH O 6YC'l'poM3MeHJmllllCXCR 
napa11eTJ)SX,YCK0pH'1'eJ1eA • .l].n.R 3TOR I.teJIM npe,11.110JreHo H o60CHOB&HO 

cfio?laJIK~Q•Hoe npe.n.c-ra.BJieHHe Kx Ka.K c.r.y•s1eJ!HblX npor~eccoa 1i1ac­
coaoro o6CJTYllOfBSHH.R, BOOpa.Hbl 0CH0BH!ie X8paKTepHCTKKK K rtpoBe)l.eH 
HX KOJIHQeC'l'BeHHLIA 8.HMH3. 
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Pa3pc:uo'l'rul& t,ieT0AAK& pi:ict1eTa 1u .. _piuTeptCTllti 1411n CJiyt1set1 

KOTOpi,te Ht. IJWf'Y'J:' tltnb CBe)l.fJlil,I K KJt&cCMqecmw MO)l.t!!JUIM CMC~ Mac 

coaoro o6C.llpHB8.Hlrn. nony,-Uit-!N llW.I.JIHTWJeC!Ole C00'1'HOlll8Hk.R MP. 
K03IPVAitHeHTa 38..1"py3KM, ne:pi·!OA& 38HR'i'OCTJ( M speweHW ODAaHH.H. 

Ilpell,llOlKet,. o60CI-I0JlfUf H pa.3pe.lSOTaJ, liOf3id MeTOJI. c6opa onep,r.­
'l'MBHOA WHq}Opt!lU~Hl<I, 0CH0I:l:lHW~ H!l ¢0~.ipoIHUfflH o6o6meHHOf·o :,anpoca 
C H3MepHTeJlbH'dX ycTy:,Ac'l'B U i'p]Il!I0B0M CIIMT'L!tl&HMH C HM:,( AB,HttliX. 

IlpaK'l'HtleCR&S! geHHOC~ paO~TU 3!WADqaeTCR B C03Aa>GI~ HU cc­

HOBe npe,11.710Atem1oro 1a1eTo.n.s. annapaTH!lX cpe,ACT!l cGopa onepa'!".«BH0f' 

H~P,UIQKM CHCTetdli A®• 0pT'8HK3~Sl KSHMQ rpynnoaoro oe~e1t,Ul 

K MSNepM'feJibHW ycTpoAcTB&M IT03BOJI.R8'1' OCYJlleCTBJUlTb H3Mepetffl~ 60Rb­
moro lDIC.118 napru.ieTpo8 C '1'0tmOll npKBJl3K0P. ft 1;11.!Ul,Y YCi'l'.O,JeHllll, 

o6eeDeqJf88.ff Opt! 31'0M MtlKCMMaJYbH0 ll03MOllJiYII) JVl.li C$fCNt,W CitOpC>eTl'-

880,ll& ,11,amrax. TipeNfOJ[t,H~ M~'l'O)l, npe.x-rwieco Hffllapl,IMTflff K flffY 

1cn0111,3ya10A 3Bl'i lll b!ml:H tihl'i'b HCnOJ!b3013!1H B CIICTet4U C QfltnpUM-

30NHHOA CTpytc-rypo!1l ltln! I.I O't,ll/'!.U,ma: llO;'l,CkC'l'OUU ltMOrO!'tBmaHfflD'. 

CllC'N!II aBTON&TM3~!,; fCKOptfHJ11:,~ C 6i>JiblllllU t{;tC.:,Ollli H3M8pH'J'e.liL>it.l:.X 

ycTpoAcTB. 
Pt1.3pe60T!lHH8JI MCT0,ll,ltK0 pe.eqe'!'a XllpaK'!'ep!!C'l'KI( If n~eH~. 

MX OL{etO<M B BH,ne WiaJIHTlttieCKHX DNJ)U'1'KIIA 003BOJI.ID>T npoao~1'b 

1tomrqec'Paetlffhi:l 8Hr.1Jllt3 pa:UlJfVi}ll,IJ( MeTO)lOB op.-aHH33l~ldl npoQeCCOB 

c6opa onep&'l'IIBHOII lffl4Jopc8lti,IM H 11Jl8HMp0H1'b paOozy CHCTer.!li TllKIOil 

o6pa30N, t1To6Li MC:~J'JDqJ('f?, ee neperpy3K)' R npe,A0'l'BpaTKTb rt01'epH 

Kff4)opit&LtKM KJlH 6o~~WH8 38.)1.epKKM Dee no.11ytieHkM. 

Pea,n,aawtR patSoyu. OcHol!Hl:le peay.llbTaT!i JUfCCepT~OHHoA 

pa.OOTW 6W!ll Mcnonb30B8Ml,I npK C03,11,BHMM CHCTe!ffl aB'!'OM81'1188Wlk npo­

TOHHOro CJIHXpoTpoHa H 6ycTepa ~tBo. 3KcOJfyBTIU:lHJI CHCTflalU nowa-

3Mfl 8fPl)eKTHBHOCTi> BOOpIDIHOl'O MeTOJ,t<i K pa3pa60'l'8HHJilX a:utapaTHJir;. 

cpe,11,CTB. llpa.teTHlleCY.Arl qeHH◊CTb pt!3YJl!>T&'fOB nO,l:\TBe~eHtl U:'f<llll 

0 8HeAJ)CHHH. 

Annpo6BAI!!!.· Pe3y.llbT8.Tli pa601'tl JJ.OKAO.'l.lABMltCb Ha BceCOl>3MOll 

KOt'4f)epeK1tMH no CHCT~IW 8.8TOtllU1'!43IW,JIH H~ 14CCJSeAOBWUIII 

(r.PMra, I9?3r.), IY HY BceconsHYX conet11'lml.llX no ycKOJllffUJ!II 
sap.l!lleHHblX 119.C'l'KI~ (Mocitea, 1974 • I976r.r.). o6CYJJAUIICb Ha H•­
y'DfWC CelOIHapax K zcott$epeKl-l)(~ pm II WPnl. AH cc.cP. 
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5. 
&\Y!SJUtKagJUl. llo pe3.fAb'l'&'l'811 BYllOJIHeHHHlt HCCJJ8AOB8HJdl K pa8-

pa60TOK 61iU10 onyd.nNKOB&HO II neqa'l'HYX pa6oT, cmtcoK KOTOpwt 
llpllBeAeH B KOHqe &BTO~paTa. 

Qc!!eu pa(SOffi. ):tNccepraq110HHU padOTa COC'l'OH'l' 113 BNAflHHll, 

Tpex r,ru, 8axJID118HH.lt, CIUICK& JIHffpa'fYPl,I H rlplJl0aeHH11. 

CO~E PABOTY 
Bo BB8A9HHN o<SocttOB&H& &l<'!'yaJrbHOC'l'b Teww, HNOlleHlil OCHOBHYe 

npo6J1eMY, B08Hll1C8111111fe npt paapa6oTK8 cKCTeN U'l'OMa~ ycao­
pM'feJlbHYX )'CT&HOBOK. c)op,ymtpOB&ml qe.nl! ~ceeJl'l'8QNOHHOI pa6o-· 
Tbl, a Tane nepetD1CJJ9HH HaHCSOJlee BSJDIWfJ peay,n.T&TII, HX HOBH8H8. 
H npaK'N11eCX8JI QeHHOC'l'b. PacCMO'l"peH& CTpynyp& pa6o'hl. 

B nepao@ rnaBe pacCM&TpHB811TCft OCHOBHYe odJr&C'l'H DpbleHeHHS 
aBM AJU! 8M'Oll&'l'H88l\llH npo~eccoB ctSopa A8HHYX Ka ,CICOpt'l'UbKWX 
ycTBHOHax, opraHKa-...11 8'l'JIX npoqeccoe, a '1'8lClle 113Meprrein.H&J1 
aonapa'fYI)& K clJOCodw BBO,A& pe3YJU:,ft'l'OB K8MepeHHR 8 31311. 

OnieqaeTCs, Q'l'O B OTJIHtDle OT AP)THX KanpaaaeHKR (aB'l'OMafll­

llll\llSI KOH'!'p0JUl, ynpa.s.neHJUI M o6pe6o'l'IOI peayn'1'81'0B pa1111ecKKX 
8JtCDepOleH'l'08) DpM C08.D,aHIDI CHC1'eM a&TOManaaqHJI coCSC'l'BeHHO 
ycUOpllffJlbHYX )'CT8HOBOK t:pHX0,1J,111'C8 Hlle'l'b AeJIO C cJOJlblllKM 1:0fCJrON 
pa8JIHtlHWX no npHHQMD;'Y At>l1C1'BKII K !p(3JNeCKHM npoJ.teCCSM CHC'HM, 
KUAM 118 KO'l'OpNX npe,iij,.'l;j,,1ffeT CBOH codcTBetunle, HHOr A8. npo'l'MBO­
peqHBYe, Tpe!SOHHIU'l. PacCMO'l'peHW oco<SeHHOC'l'H )'CICOpH'l'elleR pasm,ix 

1'11008 H OCHOBHYe ~'l'Op.t, UllllllqKe Ji& 1tw6op C'l'P)'KTYJ)l,l CHC'l'ell 
N cpeACTB CCSopa A&HHHX: BpeilleHHU opr8H118~R qHMa ycKOpeHH.R, 
reowe'l'pkqecmre pa3MfJpY, BpelleHHl,l9 K 'l'O'IIHOCTHYe xapaxnpxcTH101 
!•l3MePffeMIIX Dap!llle'l'p08 • 

Bw,!teJ1eH11 H npo8Hamt3Kpoamu.i c TOIIXK apeHH.11 coOTHOtDeHH.11 KH-
1JopaaqiroHHWX npoqeccoa ocHOIHllile l'JIYIHIU ,.,.._q, BONaraeMHX Ha 
CKC'NIIGI U'l'Oll&Tll38QIIIJI )'Clctpft'elel. IlouaaHo, lft'O OAffOI HI QeHT­
J>Ul>HIIX JIUJle'l'CJI npo4laia 8M'G.a3aqJUI npoqeccos cdopa AaHHlllC. 
,n.,r CIICftM U1'0Ma'fDIQIIII KI\J'Dltlll yc1topr,eneR, oco6eHHO 1tOJlbQHIIX 

YCKOpll'UeR Ha cpe,t.JMe H BWCOIDl8 ........... XapaneptlO C011e'l'8Hll8 
donaoro 'IOICH (nOPR,AK& 1000) H811epJ11!1f£K Ilep■ll1'p09, IIIRpOKOl'O 
,11J1anaaoaa Tpe(Jos&Hd no c1t0poc'l'II <AO 10-6-10-6c) H 'l'Ota1ocTH 
(AO 0,i-0,01%) "-ep8HNff, 8H&lllfffllhH8Jl 'l'eJ'PH'fOpiUUlltHU pa3He­

C8HHOC\'h !Pll'l'OB CHCTeM. 
IloAJ,OdHO pacCIIO'l'peH& CTp,)'X'l'Yp& npoqecCOB cCSopa. ARHHYX, 

8UD1Ullll(IJI B ~- cayqae DO,U,O'f08KflJlbHY8 OD8paqHII (cor.u.coaa­
Hlle, ICOlllalY'f .. , ll8Cll'fa6Kpo88H118 Clll'HMOB II 'l'.A.), C0CSCTB8HHO 
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6. 

H3MepeHMe H BBOA pesyJJbT&TOB B aBM. IloxasBHa 88.BHCIIMOC'l'b cnoco-
6oa HX Op1'8JUl88qlUl"O'l' cne~KK HSMep.11eMYX CMl'H8JIOB II HCllo.lb3ye­

lllHX annapa.'l'ffllX cpep,cn. r.nasHoe BHIIMaHHe y,itueHO ocolSoMy uaccy 
npoqeccoe, H898&HHIIX npoqecC8MJI c6opa. onepa'l'H&HOlt HH(loJll8QIOI, 
O'l'JDl1Ul'l'UbHOI oco<SeHHOCTi>I> KO'l'Pp!,IX ftBJlfteTC.R H8JIH1Ut& •ecTDX AO­
nycaoB Ha BpellJI npo9eAemu, 11a11epeHHlt M saop,a A8HHYX s 3BII. Otar 
CBJISaHH C Heo6XOA)D(OCT1,D HSM8peHIUI napaM.eTpOB ( npea,1\8 Bcero 

!SYCTpOll3M8HJlll!ltKXCJI H mm)'JlbCHYX) Ha Onpe,JJ,eJleHHIIX yqac'l'KBX IIJIII 

A•• B onpe.neJJeHffYe ll(Olfetfl'H qJOUia yCKopemut ii OrpaHJ1118HHUM Bpe­
M8H811 Ka IIOJtyqeHHe H o<Spa(SOTKy pesyJfb'l'&'l'OB. beH'f'y H3118peHJUI 

MOf'Y"l dYT1, JrHt5o ycTaHOBJieHY sapaaee (Kall.pDlep, • 38-1\&'IUlX aotn­
po.1• Ba H3MeH8HH8M D&p8M8'l'p0B 8 1'fKJ18 YCKOpeHJIII lfJDI 11X nporpa­
llHOl'O ynpaueHHs), JIHtSo OnpeAe.1111'1'1,CB K8JOIMJI-JIJltSO CJ!Yllatbu,aof yc­
JIOBIUDIH ( BYXOA ftapaMeTpa sa yCT8HOBJleHH!ie npeAe.llY B 8ftA&118X 
KOHTJ)OJIJI TIIJl8 •c'l'OpoaeBOR nee•) •. T8.KHM o6pa3011 'l'epolff 110D8pl'l'IIB­

H8JI "*pu!QKR. OTpUae'l' Ke 'l'OJlbKO CKOp0'l'etlHOCft npoqeccoa HS­
lfepettH.R If HX npHB.1!3K)' Jl QJIKJIY yciropeHHll, HOM HeocfxOAHMOC'l'b 
dYC'l'pOl'O OOJly1leHIIR pe3Yffl,'l'&'l'OB HS1tepeHH11 BO JISt5a&Hlle 11X DOTepl 
KIii AH BCDOJR,3088HU 8 A8HH011 MIi DOCJI~ QHJUl&X YCJtOpettll.R. 
{)meqeft(), tfl'O OD8pl'l"IIBHOI IIO&e'l' CSYTh Hll{lop18QIUI B O MQl9KHYX 

IUlll A•e nOC'l'OffHHYX napaMeTp&X, ecJDI IIX IISMepeHlte AODHO ocy­
ll(ecTBJIJffl,Cff OAffOBpE!lleHHO C CSHC'l'pf,IMII CJll'H8.18MJI • lf8llplDlep, Dp1 

Alt&rKOC'l'KK8 npl1UIH O'l'JtllOHeHIIR 0'I' HOMllfHUbHOro pea11a padOftl 
CHCTell. 

PacaaoTpeHH pes.1llt'IIHH8 OOAX0,11,H Dpl 8B'l'OM&'l'U8llllJI npoqeccos 
cdopa OlleplTHBHOI Hffll,opmqaa II c~a KCOO .. h3YeMYX AH M'Oro 
annapa'l'HYX CpeACTB, Ilpo8H8.lllfSKpOB8H& llX 88BIICMl&OC1'b 01' cnocotSoa 
COnpRK8fDI.R OXOH811HYX yC'l'pOICTB C aBM K oco68HHOC'l'ell ltOHllpeTHOl'O 
YCKOpll'PeJI.R. O!.SOCHOB8H& HeocfxOA11MOC'l'b BCCJl8,AOB&HRSI K K01Jf118C'l'­
BeHHOl'O CpaBH8HIUl..lle'l'OAOB opraHll8&qlDI cCSopa onepaftBHOA llfflllopaa­
qJO( H pa&pa(SO'l'KJI ff81160Jlee acMieK'l'HBHOl'O AJ(JI NCIIOA8098HIUI-· .a 
CMCTeaire AOO. 

&ropaa r.aya ooc11.111qeH11 uacCHi{lnlaqu •·-y ctWKlflli 
~ecCOB cCSopa. 0D8p&Tl(BHOI JU4op,aq■11 AJ(JI paa.uqHYX lle'l'OAOB D 

Opl'aHH88QHK, paapa60TKe IIM'OAHKH JtOJIJJ1lecT88HHOI OQeHD II cpaa­
HeHHD RX OCHOBHYX X8.pe.K'fep!C'PBK. 

Il01U\38HO, q,ro B 88.BHCIDIOC'l'II O'l' xapu:Hpa. 1IpO'Mll8HaJI Dp>­

Q8CC08 OTHOCHTeJibHO 00M cyiqeCTBYIJllllle lle'PCWi cdopa onepa!'IIBHOI 
ll'HiflopiaqJUf lllomtO Jl83AeJDITb Ha AB8 CSOJJl,11118 rpynraa: CIIHXJ)OHHYe 
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• &Cl1HXJIOHHY8. 

Upi CHHXJIOHHYX MeT0,11,ax HSMepeHHJI npoBO,ltBTCJI HeDOCpe)ICTB8HHO 

"potSollllX nporpelOl&X, T.e. sanycK 118118pllT8JlbH!illC ycTpolcTB II CQM­
ftl88HH8 pe8YJJbT&'1'0B 81,lJlOJIHJU>'l'CJI QeJIHROM no DOM8HA8Jf 8BM, CHHX­

J>OHHO c ee pa6oToll. Paccuo'l'peHH NeTOAH Henpep:mHoro HJIH nep10-

AJ11leCKoro KaMepetBUI ( CK8HHJ)OB8JUUI) CHI'HaJIOB C n01toup,11 CR8[\H8Jlb­

HYX 113M8Jlll'l'81ibHl,llC DpOrpaMM H C HCDOJib30BaHHell CK8HllpYlllqHX ycT­

polcn, a Taate lltl'l'OA CIIHXpOHM38QHH 8H[IOJJHeHl1JI pa6otDOC nporpaMM 

C qHKJJCII ycKOpeHIUI. llOK888HO, ll'J'O npHMeHeHHe MM'OAOB CK&HHp0B8HHil 

orpaHINHBae'ICII 81A&"8IOI KOH'l'pOJIJI aa D8paMe1'J)811H, AODYCK8l)lqHIQI 

AOCfl'l'OllHO dOJ11>111Me npoNeay'l'l(H BpeMeHH MeJIAY HSMepeHHJIIIM (nopff,A­
ll& IO<Mc H CSOJlee) • lieToA CHHXpOHHSSl{HH nporpaMN A&e'I' B08Mo&HOC'l'b 

DpOBOAH'l'b 113M8peHHR C M8HblllKIIH BpeMeH!H,IH AODYCKjDOI (DOJ>JW(a 

I-IC.c), OAff8XO cyiqecT&elml,IM ero OrpaHHqeHHeu RBJlfteTCJl TO, llTO 

A,IJI 81,ID0.IH8HHJI HSMepeHHII B OAffll H Te •e HJ!H 6JIH3KHe IIOlleH'!'Ll Bpe-

118HH II O'l'HOCfllqllec.11 K pe3JONHl,IM 38Nlq8M, MX npHXOJ\IITCJI KOIIDOHO­

B&Tb B o611lJle 6JJOKH. Ilpa 3TOM ~eJ)JleTCJI 0,11.HO H3 OCHOBHYX AOCTOHHCTB 

Me'l'OAB, - HeM8AJl8HH~3 HCDOJlb30B&Hlle pe8YJlb'f8TOB B ,l\8HffOII pa6oqell 

nporpmaae. 

MeTOAJ,1, C DOMOllll>D KOTOpiX MOllHO npoBO,ll)ITb H3118peKHft C TOtl­

HOI npHBft3KOA K qHKJIY YCKOpeHH.R, a T&Klle O,Il;tfOBpeMeHHOe lf3M8peHHe 

J18CKO.nbKNX CHI'H8JIOB, H8388HY B pa6o'l'8 8.CHHXpoHHt,MM. Xa.puTepHl,IM 
AJI.R HHX .RBJlfteTCft BblllOJIHeHHe OT,11,eJU,HHX cpa3 ll}IOQE!Cca (aanycK. KOM­

ll,YT&l\1111, npeo6pa30B8HH8 B ll114ipoBYJ) lfK>P'Y) no BH8111HRM CHl'flM&M, 

&HOHOIIHO OT 3811. C11H'l'blB8Hlle Jte pesyJlb'l'&'l'OB npoBOAJ{TCJI no aanpo­
C811 C C8IQIX H3118pll'f8JlbH1,IX yCTpollCTB. 

CpeAH IIHOJt8CTBa KOHKpe'l'HYX pelUIHS~A 8.CHHXpOHHYX ueT0,11,0B 

8YAeJl8HO HecKOJJbKO O~HOBHHX CXeM, KSJlAOII H3 KO'l'Opl,IX COO'l'Be'l'C'l'By-

117 ODpeAe.B8HHHR 1'Hn conpaeHH.11 H311epHTeJlbHHX yeTpoACTB C OOM, 
npol(8AYJJl,I 0CSpa60TRII 3aIIpoCOB II BB0,11;8. ,o;amooc. CocT8.BJleHY TKDOBYe· 

CXeMH conpaeHHJI, o6o6ul8HHJ,le MrOp!ITMH, OTpU81)11\118 OCHOBHY8 

8Taml opoqeccoa • a T8.U8 BpelletfHYE! AH&I'paMNY, H8r.lff,I\HO OOK8.3Y-

88IJIIIJl8 NX DOc.t9AOB&'J'eJlbHOC'l'b BO BpeM8HH. 
.D,IJI lleTOAa cCSopa JMU:lHbPC no Kttm1B11JlY8JlbHl,B( sanpoc&N (Met'OA I) 

xapaKHp«O HUJIQH8 JIHtGdl aanpoca 0'1' KQAOrO H3M8pHTe.llbHOro ycT­

polCT9!.J:lfl OT,D;eJIJtHHII BXOA CNC'!'eMlal npep,IB8HHft 3ml. lloCJle,I\OaaTeJlb­

HOCft"".ilelcTBJII BltDNUT peaxqH1> H& CKI'H&JI npep,maHH.11 (.~Jlllft.llt­
HOCT&,D l, ) , T.e. nepexo,11. c TeKyiqell nporpaMW Ha nporp&MMY BBOAa 

A8ffHl,IX, KO'l'Opu 8 o6aieM c.ayqae COC'l'OHT H3 8,ftllOS HBCTpotlD ( l.c ) , 
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co6C'l'B8HHO CID('l'li88HK11 AaHHNX ( L ) M 38BepoeHH11 \ tM , Y IOBTOp,!­

M'CJI /J.O Tex nop, DOKa He 6y)'JYT onpcmetm ace ycTpolCT!ltt IOC.ll!lBIIIHfJ 

aanpoc. 
CneJU'lllqHII H3 I'pynml ~HXpoHHWC BW.l\e.l9H MeTO,A BBOJla AAffHNX 

no o606meKH9MX sanpocy e nOHCKOII ero HCTO'DfJIKOB H noCl8.JIYDlllHM 

Ctal'l'YB8HlleY ,ll,8HHWC (11e'!'O,II. 11). ~JllltnlTe.JfbHblMJI ero oco<SeHHOCT.RMH 

JIBJUll>'l'Cft o<n.eAJ{HeHHe 38llp0COB co scex ycTpoSIC'l'B H8 o(Sieyll Jmmm. 

IDCTyll8lllll)'I) Ha OAHH BX0,11, CHCTeMhl npep!,IB8HHJI, H' H8JIH1llte npoqe,qy-
pti DOHCK& ( tn ) , llOHCK npoBO)l,HTC.lt DOCJ18AOBa'l'eJlbffhlM onpocOM npH3 

HUOB rOTOBHOCTH H 110Jt8'1' BeCTHCb 11H6o ,11,0 o6HS.pY)lteHH.R nepBOI'O 

BOCJf8.Blllero aanpoc ycTpoACTBa (weT0,1\ Ila), JIH60 no BCElll yc'fp011CT88M 
c 4JopofpoBSHHell o:qepeAH (ue'l'OA 116). 

l{aqecTBeHHlrlfl atl8JIH3 3'l'HX MeTOAOB 00Ka3M, 1.ITO eCJIH B lleTOA8 

Isa cqeT B03MOJUIOCTH annapa'l'HOA o6pa60TKH 3811poCOB o6ecnelDIB811T· 
ca MaJJHe 88,11,epitKH B CQllTLIBSHHH AfUIHWC II l'JlaBHl,IM Ol'paHJIQ8HH811 

JlB,HeTCft yCJJomteHHe anne.paTypbl C p0CTOII QHCJI& ycTpolle'fB K me 

YAU8HH0CTH OT 3BM, TO )VI.fl BToporo ueTOAB, CK'f'Y8l~101 o6pa.THM. OH 
ROIBOJIJle'l' OQ,11,KJlJ)qaTb 6onbmoe q)ICJIO OKO!felfflblX ycTpoAOTB, OAffllKO 

npt STOii YCJIOJtHHeTC.R H Y,IVIHHJl8TCS npoqe,oypa Dc»ICK& IICTOIOUIKOB 

aanpocos, 'll'fO np!BO)l,HT K cmateHMI> onepaTHBHOCTH B nOJl)"leHIIH HH­

lf,opa&:QHH 
~ft c11cTe111,1 AOO aBTopoM npe.ivroJteH NeTOA c6opa onepa.THIH08 

HffdlopwntH no 06061lleHHQM.Y aanpocy C r:wnnoBW odpameHHeN KOKO­
He1IHYII yc'l'poRC'l'B8M (11eTOA lli), COQM'81lll1Jdl PJl,1\ AOC'J'OHHC'l'B pacCMOT­

peHHHX Me'l'OAOB. B COOTBeTCTBKH C HHM sa.npocu o~eAJ{HJD>'l'CR Ha 

o61JO'D JIHHHII H, noCJJe H&CTpoRKH nporpaMNI,1 BB0,11,a, no cneqJUUlbHOMy 

IUUfaJrY rpynnoaoro Odpt:m\eHH!l npdH3B0A}ITC.fl C'4H'l'YB8HHe A8HHYX Cpl.3)' 

co Bcex ycTpoAc1'B, YCT&HOBHBDIHX CHI'HaJI sanpoca. &a.ro,11,&J)JI oCSiqeA 

JIMHHH sanpoca 3TOT 118'1'0,ll. nOSBOJlft8T DO,ll,KJIJ)Q8'l'b 60Ju,moe 'IIJICJIO H8-

uepHTeJJbHYX ycTpoRcTB, a OTCyTCTBMe npoqe,Jzy'J)l,I OOMCK& o6ecnetDtBa­

e'f MaJJble 38,q8pllKM B Ct1HffiB8H1DI ,o;BJfHWC. 

~JI KOJlHq8C'J'B8HHOI'O 8H8JIH3& ajxl,eK'J'HBHOC'l'H &CKHXp0HHYX 118TO­

,D;OB dwnr BH6paHH CJJeAYlllllHe OCHOE;ii,le X&paK'f8pHCTKKH. 

Ileqt9A 38HRTOCTJf CHCTeNH (T) CKJ18,11,WB&M'CH its C)'IOl&pHoro 
BpeMeHH pa6o'l'H DpOI'paMll!,I BBOA& no K811,11,0Yy HS aanpocoB. OH Heno­

CpeACTB8HHO yK88HBaeT BpeMJI B TeqeHHe XOTOporo CHCTeMa H8,llOC'1')'11Ha 
AJlll BYDOXHeHHft ,o;pyrHx ,11,eAc'1'1111A. 

Kosd'xflHilHeHT sarpwKM (K) CHCT8lllll. 0H YJ(88HB&eT AO.DI IIJ)f!lll8HH, 

saTpStUIB&.ewyl) Ha c6op onep&THBHOA Htttl><>PfaqHK. 
BpeMII OD,A8HHJ1 ( W ) • Onpe,11,eJJReT 38,11,8Ja1Cil B ClDITIINfflUI p,aH­

HYX C H8M8pl'l'e.JlbHYX ycTpOICTB. 
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9. 
ilOIC838HO • llTO acHHXpOHlll,I~ npoqeCCbl ctSopa onepe.'fHBHOA HHql()p-

1181\NN MOIIHO O'l'HeCTII It l(J[8CCY CJIY'(altHYX npoqeceoe. Il03TOlfY OI.{eH.lC& 

J<&J)&Jl'feplC'l'HK DpOB0,11,H'l'Cft Bepoft'l'HOCTHWH Me'l'OA8f,UI. PacCMa'l'pHBUllll9 
llpOI.{eCCII np8ACT&8JleHII KU CRCTEICH waccoeoro o6CJQIJIH88HIUI ((]IQ) 1 

8 ltO'fOJlYX axo,IPIYM IIOTOltOIII cxyJD(T no'IOK 3anp0C08 C ■:naept'!'eJfbHYlt 

JCTpOICft ( B <fOJrbllllfHCTBe CJIY1l88tl AOC'1'8.~'Qlf0 OOOCHOllaltlOa RB.lllle'l'Clf 

ncnO.JU,8088HHe nyaccOHOBCKOro BXO,WtOl'O noTOu), 1 AKClVfflJDlffOI oel~­
UB8HIIR - aJlrOpll'l'lll,I o6pado'l'KII sanpocoB If BpeMeffE!II OOCJlymt88HIIII 

· ,ll,IUl'fellbHOC'l'b CtUl'NIUUDbl A8HHHX KJtH BUBMH8HHR llpol'peMNH BBONl• 

YCT8H08Jl8HO, 11'1'0 C'Pp)'l('l'Yp,I Rpol\8CCOB ,11,111 lle'l'OA()B I II Ila 
cxou K JlX Y.V.UOCb CBeC'l'II K C'l'pylt'l')'ll8 CMO nna M,h;/I. B peay.111>T&­

'!'8 dt,U!Jf ff0.1)'11eHN llp(JCTH8 pacqeTHWe top,,yJIY Allil OqeHKH K H cpeA­
HD auqeHldt T II w , BHpalleHHHe qepea naputeTpY CHC'l'C!IO,I ( t:, , 
l,. • tH , t , tM ) K IIH'1'8HCHBHOC'l'II B311epemdl A • 

Aff,r MffO,llOB £Id K 11, CTpylt'fYP& KOTOpt,IX He KOaeT CS1n1> cse,v,et«a 
K C'l'&H,ll6p'l'HW JIOAMJIM CMO 118-3& flapywetlHR )'CJIOBRA O HeY8,AleHHCII 

npKH!tt'IIM oqepeAff()t'O -rpedOBaHIUI It o<JayuBaffHII H o6 0,1!,llHUOIIOCft 

pac~UeHll.ll Bpa(8Hlt OOCJlyD88HJCR, p&CCIIO'l'Jl8H npoqecc If& neplO­
AfJ 88ff.lt'f0Cfll JI DpOBe,AeH t1enocpe,1107aetlffldt BHBOA 88poJl'l'HOC'l'flld 

OOO'!'HOlll8Hd A1Jlt OI\9HlDI Xapan8plC'l'llllt • llepro,q 38H11TOC'l'lf pu&11&.;. 

8'l'CR Ha O'l'Aellbt1119 yqacTKJi, COC'fO~e 118 3'!'aDOB HaKODJleflltJI Jf od­
CJIYDBIUUIJI 'f))8CSoHIUIA. BIMICJ18Hli BepOft'fHOCTH llOC'J'YTUlemlft J'ffL B mi 
'l'pedpHHNI Ha nu Hanax AIR L -l'O yqac'l'Ka ( ffu;_ H Pmf ) • ee­
ponHOC111 odeJryua&HHs 11& 11e11 mi •ml+ mt 'l'pe(Sosamdt ( ~ ) 11 

BepoJl'l'HOC'l'H O'l'Cy'rC'1'9Jrll )"t8C'1'KOI (\ L • BiAMCJfeHKSl np080,All'l'C1l pe-
KyppeHTKO no cae~el cxe11e: l = 3, ", ... 

. Pm,; q.,-~ ; Pm: -P,,,.,-ctz-/,,.l ; Pmr-Pm7 4i. 
liepea Bep0Jl'l'HOC'fll IP111L\ M fq;,.J BIAIIUeHY ICo~eK'1' sarpysa, 
nepro,1t HHJft'OCTH II BpelUI OJDfA8HJIII, Dpll'llell AIR 118'1'0,lt& fil DOJIY'leHO 

KX Bwpaettlle II llllHOll ~e O'l'HOCll'l'e.JlbHO D&p81,19TpOJ! CHC'feMH 

Ttt>. [11-A({p-t"llt+(t11+t .. }e.1t.._ 1<1~ if' · W~RW:+(l-n)w 
!-AT , 'r+A-i+t,' ' f n z, 

- -:z 
- .1 [-t t r 1, • t1t • 1: i\tp J 

me W1•2 p+ "- +[l·►All,+t"}J(t-At) + Ji·At11 • 
(I) 

7"'.'7 • l.U. t t ..11.) n t'+tp+tN +8, 
Wz-~pw+ Mi' J-A't 'It."' X-1+{p+'f · 

C nOll~D ROl)"reHHWX IH.rpaetadt OOCTpOeHY 38BJICMMOC'l'l( xapaK'l'epMC­

'l'IIK CIIC'ffllll OT HH'teHCPHOCTH HSMepeHMA A M lDICJla Jl8Meprrul>HMX 

YC"JJOICfl N • AHUHa su11cMMoC'fett J.<= f (A) K K-=/(11) no-

IO. 
JC83HBaeT. Lr'l'O AJlil MeTOJ:tOB I K i! sar oyau F•C'!'M' ,:ih!~'l'~e. t1e11 AJ(11 

'tpM't.e.ro MeTOAa. r pKtieM ~ po<!TOI• A ,r N ::,,:a pr-.::: ... ,qa c'NtHOBll'l'­

e,r :ec~ ISonee cyn;e~'l'BSliHOct. 'Y'a1tcft :ae r,. ~pru-:..-ep 1.911e1)'1' 11 al'll!ltCm&OC'HI 

• ~ft '!' If W , r.pK'-Celt, wJF MC'!'O,Iµ W BpeMK CJ!!HA8.!DU! ,iue KMeff 
'te~~ 11: CHmreh 00 ·~ f•,CT,'llf, }, 

!'a1n0& o6p:.::.OM • ll'OJili'i.:-~SeHHliP iif;'i,/,P,!;! rqn,~ec.:.:nB ITOIC83SJ(, tffO 

1:ie C~Her,m C l,flY?'l™M 6-!!'iHX{)Oliff!.!ll~ ,.e'l'll,l.l.8MH llpe'A,.!JO'r.'~lrnwl MfJ'tO.lt 

·nC1'teR•~or ~ ss.:-ipo;...u C l'PYJ?IlOBl>IM 880~0,• ,14&1i!U..""r o6een~"\fiiBaeT M6Nb·· 

eyD $t, ·pyst ! CitCTer,{1,1 (Ope! '.!'(,,~ ;:.;e o6't>t:!M~ l!3il.'.l'.";:.>:!H!'!ll) H 60,llee a..rco .. 
lt,YII 001:'})8.'fJ;H;,,ocT!', fiOJlytreiiKR peay.m,Ta'!."OB. ilYK el'O }!:OCTI-•·' ffl'k 000-­

t'Jef{H(,' 1'lp01U>,,'?.IIIJTC:ff C poCTOM oth.e11a MSM'"pEiriHA t IJO&'.i'OlifY 81'0 IICDO,IU>­

aona;.rae OK&Sl:mEle'?Cil npe,!VlOllTMTe:::;;,Hee a CltC'!'~&J!'. C ;;oJU,ll!HM \DICJIOII 

h.!MepWte.JthHYX yc'l'poAcTB. C'l'H !pe.l<'rOpll, a '1'~-X9 CPfl.BtarreJrb;iaff 

npueTOTa annapaTHof.t peamts~11 onpe.n,MMO a!,it'Sop e.ro B Kat1eeT9e 

OCHOBHON J.4e'l'OAa cdopa onepaTHBHOA i.tff4iop.iaqHK CHC'l'eMY ACHY • 

te,,:u r.nya ,n,HCcepT~ ROCBflllteK& llpHHWfI1811 Opt'8.HH3~ 

H pa:itpadO'fKft amtupa-ryp,l CHCTeMJ,J &B'l'OM&'l'H3KpOBWfflOl'O c<Sopa Hai>op­
.. ~ H ynp!UIJI8HHR CepnyxoBeKOt'O YClWflf'l.'t:JI.R ff et·O ll'.OJthtteBoro Jlff­

lK&K'IOpa (<JycNpa), fl!M\l~~ OCHOBHOe Bi:OOlSHMC Y)leJJ.eHO CJ)eAC'l'8811 

c(fopa onep&'!'HBHOA H·~• J>acCMO'l'l;JeHY CTpj'r.typa K COC'l'U 
CMC'J:"eJ.rr,f. Rp1B9A(fflH 'l'eXHtlQCCI018 xapait,epKCTKDt OKOHe~wt Jta~epM­

TeJlbK!ilC H J\CltOJJHIITeJu,,m:ic ycTpoltCTB. IlOJt838.HO, Q'fl;, qe11'1'prutlf80B8H­

HM J)8AH8JlbHW'I' C'l'py.ll'l'YJ)& CKC'feMH If H&l!Jl1UlfJ eo6CTBemioro Ka6opa 

KOM8ffA ynpaBJl9Hl(II otJMew-~, A8ffHl,IMH YMeHl,IIIHJIO 3&B!ICMMOC'l'I> O'I" Tllll& 

Mcno,n,syewoff JBM. 8-ro I103J!0.1HJIO B ~ecce t:1iccwxy&T8QJIH CIIC'l'eMH 

6e3 CY11teCTB8HHOA ee A~0'l'l0f nepeRTH C 3BM "MHHca-22" (Ha 6aae 
itOTOpO~ 6Wia 3e.Gyl¥!H&. I-a oqepe,!U, ettc'l'eMhl) Ha aBM EC 1030 11 

P':~e..'f:f'l'f; O,AHO H3 Hanp811Jletllll {JVI.R CSyc-repa) tra OT,itelll>eyl) 3BM 
~ !O:tO. 

3HalUf'l'elbHM 'l&C'J'b co6HpaeNOl B CJIC'i't'.Me ACHY Mffflopmqtffl 
RBJUte'l'Csr onepa'l'llBKOff. llpeQe acero ~o OTHoe1rrca K IU4op,aqa 
C CHC'l8M P8,A}KISJl8lC1'pOHNIDlt ~, HHlf!exqHK K BDO,l.ta nyqK& 

npo1'0HK0ro ClfflXPO'l'POH& JJ 60Jrfr8"Cftcl CKC'reM (jyc'l"8pe. ( 8 CpY 

118JloR AJl)t'l'eJll,HOCTK qMJtJia ero patSoTH: ~ 5Cac). A,rg CIICNIIW (SYIJ( 

peapa6o'l'8.Hli rumap&'l'Hlie cpe,o.c'l'B& c6ope. onepa'l'llBHol ll1tl(iop,aqu, 
BKJm'lffll>ll{He qeIDf Bffellffero aanycaa, 6Y4leJ1HI,19 per,rC'l'p,1 UII 3Y • 
cneqKMbHHe 4ularos11e cxeMY (Jr,11Jt cJ>op,mpoBSH11Jr sanpoca • ynpeue­
HHl'I C\ut'rlx'lJSHHell .14amn,ix) B lf3M8pl'l'eJlbHJ,IX ycTpOICTBax II x--. 

rpymioaoro o6pf11Qetout K HHN. 3anpoew c KSNfl'PMTUbHHX yct'JIOllcn 

t 
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II. 

Olh.e.ll,.'iHBll'l'CJI ff& o6UO"l'l JIJ(tQqj. nocTyn~'II ffl); BXo_ia CilC't'etlbi Op.:lpt,l · 

HHIUI 3111. B OTBeT Ha cHrm1.1 npepi,IB!-UO! , aBM n~1ie.xc,,rtw,r mi r,p.,­
J'pllMIIY B.Bo~s ,ABHlftlX, cpep.J! ltCMf.»A KOTO}»a e .. '!';; 1<ot.iJJ~11. .r:-,:,.im>­
aoro C'-iJCNB.:~J1. no ~Tom •·0M1i.. iAe 4ewrpr-111;1t""' ycry'")"~Tac coopR­

•eH!liJI 4x,_1,:VitP)'eT C&ill"IM Ii& JJICWYI- O~Ct\, r.p-.;XO.!Vlllf!'~ ••er;e·:, rJcit.11/"'J • 

Bt.ld Cl ,,_'Ml,l ;t-,e•p--:"'E.l.btt.iX ,VC'i"pOffC ."'B. f. nepaOM -~ ycTpoltCTBe' .,.K.i 

lilW rQ?OI.)":!. .,_,¢,.,.:ipn4(,~". no ~"'Dfi.Y cur; VIY npc-:::•eoAJ(TCI! r;~,-NB&­

~tl Al™lf'-dX • a ~Qt. i:;:r·'?-JI& '.( -~:J!lt:~!!.:Y. Vet'p:l~C1'81'.ll lV)CC'tfUlru!Jlk· 

8&.t:'TC;I. {fo C/l1•• • .a;,1:iiii,-,.u)' Ciil'• ,.:.j f'•!if••1.?l\ { !f/.teT W.i".;il; :~,n 11'4oµ.taL(iUt 

C APYJ'Oi!'3 ;r'!'~-;iC'tB& •~ ~•A• '- ii';,.!.\ ~Ce .,;-'~.l'J,..,f".'f!): - e f''.1TOBOi IIH­

~~el ,JJtUMf\llll"PC;'R ,:;,1y.,A!li,1.b!Mll', 04Ef4!1.Aff!"I C'1u•~..:&7 ,·npoc4. aoab­
p&ft'l'CJI I qeH'!'pOAbHOe )'C'rpoi:,C,"8:- ~ ·1'W e:- ,··· !\\; :l_f,vQet-~ ~Mlt.j'!';fJH ... 

ffCJI ..... e C ,A&IUWIIDt, xa: ... : •); y.:..~:'-fJtiC'~DO llOdill!l'~j' Ill f"i'>'"' S .... pt; 

qTO II0880i.lle1' ff)l.eH~Ba't";; IIX ! ,::: <;~Old .:t&C"'': .. .!I CID-'t'{Jfli:oll: 

•"4l0?18llMII• Bpe.,:n, aaTpa'UIB&,~o~ aa C\·l-!7'WlaJ-,lle .:.,u,.- :,·; >t~fl",.­
QIIONMO!'o CJlOIB&, onpe~el!JleT':.!J! AHWb !\'i,r(ep-;u<lil>iM pee. . 'i ·!;'fil{eitHY 

;"q 
u .• 

~Mrttru;,'.)fl 11 r.;wuwM 3air.ir;;i s -13Y 3BM, '-lTO il03BO.ll,H'lT .l\OrTM1,1:1 MM-

cmm.11',H,••·· ,i11tt , -.. ,:;re1,1;,; 1tcpoc·rw ,:sc,ri;1.1 ll,lill•r--,•-vc C,i:,--we~H.J IM61t'l_-c} 
flcnyqef-rtr. - ~, !'Jill.LS ti ~OOTHOfl:mi~, q ( ~: !JO'.HJO )Jl,iJl."i UfC nee TH 

KO ~!-'.:!.le~'ruetti· ,~; .,:Ha'l~i.:; palh·:,:, -, CJ;IC'!'C,• ,, //JAY ,, I,'f~:ue .:«fopa 0•1epe.-­
TKB1-1ot:1 ii:4nfMIH~khi. B· (" .. OW;:)8,fiC-11,c.h:: 113.l<CIU.IIJJl~l:l ,iJ,011.YCTHMbltJ -·:-61,e-­
MH i(:~r~epf'"'.li!,l ( - ·:250(k.,;,)ll,' 'KJI :'Jlfl '''~: • .;,,;,.-;N~ '{Ci(Opi,n•eJlft M 400-
'J{),_i ~ ··,vi>,- ,v!!Ui il)lfl ":•.-e1,H. " ;, H.,!J,Cl,"l\,f.-; ,,·.;,Iy· ,bHK\.1 ;-,B.Hl!bX OCTtl.--

(01" ': •{ r;. rlfY:TTt.~JJt.i.:~ ,>n~h. _ _; & w11rY-;}d')M )l!iar.~ a:)1•f~ ~[:;--!~e.H'.IMtHffI A , a C?f'I{·~ 

HF!H d~~.;: 0,f'lJ1;"(:.i; 1_,,:;r.--10,0.1..·;, :...1aH1-1 ·l;· .. ,:, ~·:11 ·~··n:v.-,¥1,"~ft ~·-·· 1.,.' /:'l 7!)/jf. ~/c,~-. :',,,., 

--: .. ~HO ~ "1:'V :·:, ,: PY~ :, .. i CHt:'"' 1-~~ih, ::rie,.;··,:;~~lah' ~; J8.fjJ,jt'ff'""' t)T ~!~:-10T· ···w,;-~iry,1, .l 

)VIH7".'hHOC"1, 1:!Jf:'l lldC'l'e-' .1;KJ{ ~ '.!Hl:.l,:y,i'llsIDIR nporoQElJ'!lt.:· um;,':, (:,i,.: 
,-,et1,JMl:H,.Ho11 l'IX .,-., ... ,<1A M!f'.l'e.llb·1 :-end. B ·_ie3:i•n~-raTe Ja ,••u: •- it r~-­
•\hOHBJibHOro !JLltlopa :JO.l'PY3Irn. ihi!rn CKM .('!Hl !lfffl,f•' ~o Ht', 20%. Ada-• 
•· J 31:lBMCKMOCTt'~ K if W en' ,)6heM,1 Cl,it,f1'flPC[\_ ~tpoo,.;l,j ,"'aMRTif 

tl038()JIMJl ycT~H(' HIT!, ,-i!U!\JOJ!ee 11p¥1e~'.l!/>11!,;~ er:) ,l.'\)f8Jl830H ( 50- 100 
CJIOB). 

Om,1T JKCl1J1.fi.!Ta411t1 '.!l!CTeM,- ACWI noK,i38Jt 34*!<THBHOCTb s!,1(1-

pSHHoro Me'l'OAS :.i f.Wl1"l)A'l'f<!U Cp,P-J\C'l'B c6opa Uflf,pa'!'HOHOA MHqJOP,,ll­

l\HH H COOTBeTC'!l-Wle ero .<llp&.KTepHC'l'Hlf pl'!C•f.O'l'HW 3H8.Qel'iHmA. 

B 31iKJDJltt;,,ttlfJ1 M3JrO~effl» ~e3yJibT8Tbl pedOTY. 

00-iOBHblE PE.1.YJ!bTAThl PAiiOTb! 

I. llpo11e,qeH aHM1!3 tt1$op,,1:UtffOHHhlX npoi1eccoa B cHCTeMax 

8.BTOM8TH3~ff ycKOpHTeJ?efl , IlOK83BHO, trl'O COOTHOllleHMe npC:)l,teccoa 

cdopa, nepe,qarar, xpaHel-lJIR, o6pa60TKH K BtilllO.JVl lf~ samr­
CHT OT ,.,,ma BNnOJIHHeMHX 311,D,llll M ocodeHHOCTeft ycKopt'l'eJlel. Iloxa-
38.HO, q'I'() npeof5JJMMll(ee 3H8Qem,e Hlff!l)T npoqec:C!il cdope. A&HHHX • 
Q'l'O Hu6onee llDlpotnnt ,[i,Hat1830H -rpe6oBaHM1t I[ lfX U~'l"H88QJIN 

MMetl'I' KOJ!bi:teBbfe YCKOJ)IITeJJIII. 

2. BN,neJleH JI IICCJle,!tOB&H 'l'tUlKQH!ilA All11 CHCT• a&TCIAa-Tll3&1VJK 

KOJ!bQeBYX ycKOpMTe.aeA Mace npo4eccos c6opa ooepaTUHOA 11flliop­
MaQMK, oco<SeHHOCTbll KOTOJ)l,IX SBJUlflCJI '1'01DIU npl811alla IIOll8HT08 

K31r18peHHJI K QHKJIY ycxopeHHsr II Orp8ffl(11eHHOC7b BpelleHII Ha •BOA 
pesynbTaTOB B aBM. 

3. Ilpoee,qeH XaQecTBeJnflidt &Ha.1113 aCROJIHY-.WX a eKCTal8X 

aBTOM8'l'K31l!.tHK Me'l'O,!tOB Opr8.HK3814'111 cdopa o~•IMOt -~ 

no lfH,ltff8.!.A,Y8JJbHLN sanp0C8al C OKOH811HWX yc,polc'n K DO~ 

HOMY 3anpocy C nOHCKOM ero HC'!'0'811Uf08, BWIBJleHW U no.ua,,..._ 



' I I3. 

C'i"Op0Hil K He,l\OC'P&'l'l<H. IlpeAJIOlleH HOBw! Me'l'O,!J; c(fopa onepaTlU)HOA HH­

~puar~ no o6ot'1zqem,iowy sanpocy C rpymIOBbM CQMHDIU!JteM J(BHMHX. 

coqeT8lllJ\IIR P.IIA AOCTOKHCTB yKMaHHITT MeTOAOB. 

4·. )lnfl npoaeAeHKfl KOJIKlleC'l'BeHHOI'O KCCJl!"AOB&HJI.R 3'1'HX npo14ec­

COB npe,11,JIOlleHO If o6OCHOBWiO isx npe)-\CTam1eHJ1c K&K C./IYlla.AtlWC npoqec­

COB M&CCOBOl'O o6CJIYJll1B8HKx ~ rryaccOHOhC!iKM BXO,:vibll OO'l'OKOM Tpe6o­

BaHHA. 

5. Ilpe,11,]IOllteHa OJl'II"KH8JlbH8..R MeTO'A}l:K8 pacqeTa OCHOBHWC xapax­

TepHCTHK npo14ecca )},.11.R cnyqaea, KOTOpble He uoryT 6bl'l'b CBeA~H~ K 

KJ1acc1,11,ecKHM MO,l\eJISIM CHCTeM 11accoaoro 06CJ1yUB81ilifl. IIO.llytl8Hbl SHa­

•■'l'lltl8CKHe COOTHOIDeHHR ,11,]Ifl 014eHKlf KO::$tiHl.lHeHT& aarpy8KH, nepHOA& 

811HJl'l'OCTII If BpeM8HH OlllK,ll,8Hlffl. ITOKS.'38.HO, ll'l'O no CJ)UH8HHXl C ,lij)YrHl(K 

MeTOABWH, !Sm'(),14 o6o61JleH!:oro sanpoca c rpynnOBlilM BBO,ltOIII ,11.8.HHl,IJ{ 

o('iecne'DIBMT ~em,ruyr, 3W'pySKY CKCT8Mbl ( DpH TOIi ll6 061,eue H3Mepe­

HHA) K MeHblll.He se,qqJlKH B nOJlY'-le;r,rn ,11.liiiHNX. 

6. B COO'i'Be'?•.!'l'i>•iil C fi~µ)li)]I.;;;:, !cM l,:Wl'O,11.0M ~pc'!.6O'1'&..:bl annapaT­

HWe Cpe,ll,CTBti c6uf'R 011epa'r:tvrlali 1t1J!.Jin,i:11&1.i!UI ~ ChC'l',~iH'i &.'ll'!'OM8.'!"k3AQH~ 

llp0TOHHOI'O CKHXpo'tP, <i& Ii Oyc'.'epa i1WJ33. OHM ll08BOIIJm'i' ~K'l'lieHO 

OC,Ylll8CTB.ffJITb H3MepeHHe OO.ffbWOI'O llHCRB 6NCTp0K3111eH.fmll!J(XCR H m.rriyabc­

HYX CHPHMOB, a TaJOle O~Moape.eHHOe HSMep~HW~ H8CX~blll(X CHrHUOB 

C TOlUIOA OpMBR3KOR K 14HK.ny YCKOpeHHJI. fl1M HOM AOC'!'Mf'flffCR IIUCH­

IIQJlbHO 8O3MOM8..R AJ(JI CKCTeao. CKOpoCTb BBQAa AN&HWX. 

? • C DOMOlltbll paspatSoTSHHof! a.eTO'A}l:KW npoae,neHbl pacqe-r1,1 lf 

lfCCJf8AOBaHHe X&paKTeJ»[CTlfk patSOTbl CKCTellbl AOO 6 pellllllle c6opa 
onepa'l'KBHOII 11Hef>op,atil.\HK, llOJ!YlleHlil O1.l!!ttKH npe,11MbtrhlX o61.eaaoa !(3M~· 

peH1111, He nptBO,lVIIIIHX K neperpysKe CMCTMO,I, r.Y<1op Bpet,&eHtWX (1~­

IIM'pGB nporp!UOI BB•),a.a ,lll.U{ffl,(J( K 061,ewa IS.Ylf,epHOA n&IIJJT)I 8 OKO!i!!'llih'X: 

ycTpoAcTBax. 
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