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BBr;il EHH.E 
3a IIOCJ18,IUI88 ,IJ;8CJITM€T!IIC 6H.CTpO pa3BYl.BalCE.:J::BC.II lU'fWPOl.li~"C i·,!C'rOJU.i 

o6pa00Trut CHrHa.JlOD 6WW E;H€,llp8H11 BO MHOrMe pa3}1:€J1U IIUyrur H 'l'8XllitlG1 

H CTaJUI{ .U: .. lJR HliX IIpO'tf"riOr-i T€0p€T¥.l.ICCKOi1 6a3oY.. Ha:m:JOJICe HHTBpeCHHMH 

8GTI€RT8MH p83B~THR .It8HHHX MBTO,UOB RBJf.JIDTCJI UH(tlpOBa.R ~HJI:bTpaU:HJl H 

CIIBKTpaJlbHM 06pa60Ti\.a CYJ'Ha.J.I.OB. ;J.yuf,pOBOii ;tCntar.TirtteCtG:Jl CIT8!i.Tp8JlbH!11: 

a.H.aJlli3 .R:BJlRBTCR. CaMOCTOJlTQJIDH!IM nanpaBJiemrer,; B O(iJiaC':'H CTieK?paJJ.bHOf.: 

o6padO'l'KH H !1t.1eeT xopomo pa3BRT::l.i.i MaTer .. ta7~rcrec.K.:;: arrnapaT, cymecTBBH
HO OT .. 'l.H'laiOU:Y,.1iGJI OT P4Q1I~OC'l'f.a:HCHH11X dllCTJ>t:lX a.nrop~tT:.IOB .l(HCI·:.p8THOrO 

rrpeo6paaoBaHna -4typDe/l.- 1. ~·:3 W:krpoKOro Kpyra 3U;.1.8'-1, peDamn.rx .ruma
J'I,'JrlttecrorM CllC1~T.P8.JlhHUM aHa.JJ.li3Qr,T, !3 fi::!pBYJO O,ICpe,IUl, MOJKHO B::.i,ll8JU!Tb 

T¥ill0Bhl8 aa.,uat.UI: H3Nrepemie ffi,ffiJliiTJ.WillX H ifla30BblX CTI8H~Tp0B; DCCO:M.fi 

o6pn6oTim c¥..rHa.TJoB; n:,P·IKCJle~mc Woprl'faHT!lliX 'f.acToT B c~1H'rese peqcnoro 

CMrHa.Jla; B:.PUlCJICl:me napax.ICTpoD i.la.TeMUTl:l'Il}CIWit C'£UTRC'l'k'Jlti'! H ,npyrne. 

(1por1Jffi;t,THW! OCipa60TKa, llCITOJl13JI:.HT1llii ;J;..llJI OT;'CC UC.Jl-e;1:,xapaY.'l'8pZ3J8TCR 

HU3K.Htv1 6HCTpo.nei!CTBHt!M TI 8HU'l;!TCJ11>HW'.fl{ SaT:tA'lTm.m Ha C03,naHH8 H OTJla,U

s..;y nporpar.rr;moro odccnc,rcmm, HO B TO ;:\c npeu.rr ormrl.!acrc;r Mal~cmr.a.nL
Ho~1 rndrwcTbiO. Annaparypuue cpe.ncrna pa3nepTb!BaiOT B..l{tniCJieim.R. rJiaB
Hill.1 OOpU30M B llpOCTpaHCTB8, B CM3H C 1{8r:f ,TI;OCTUI'a8TCJI BLICOK08 6bLCT

po,rreilcTB1!8, ll03BOJ1HIO!l{ee opraHH30BaTL p8i!U'[M o6pa60TKH C:liJ:I'HMOB B pe

a.Jl bHOM Bp8Mf:IUI n3Mepemm:. 
OcHoruthte TpedoBamur, IIPC.UMBJI.fiCMHe K aJI..I'opnn:rrun, opHeHTHpoBa.H

Hill•l Ha annapaTypHyiD perumaa.umo: Bo-nepBh!x, cocTaB onepa.u;ntt a.nropHT
MOB ,IlO.JliireH orpaH:U'tfliBa.TbCR a.nre6paJ1ti8CRltM CJ1()].{8ID!8M, C,TI;BHI'OM H BU60p

KOU H3 Ta6mtU, 3aiiHCaHHHX D IIOCTOmrH0-3aiiOMHHa.JOUU1X ycTpO}iCTBaX (II3Y); 
BO-BTOpillC.;, hllii B03MOiitHOCTU s@eKTHBHO.tl o::JpaclOTIGI r.rn:oropa3pR,Il;lill.X OIIe
paH,IJ;OB 3aBiiCYU.10CTb CyMMapHOrO IWJllil.lBCTBa OITepau;Jiil OT pa3pR.II;HOCTH 

no~a ~pacTaTV He 6HcTpee, ~eM ~efiHaa ~YHKURH; B-TpeTbHX, aJiro

pUTTvTH mmOJlHeHII.H. RM,Itoli onep~nu .rr;OJllKHJ::l :m...reTh o.ruropo.mzyiO CTPYKTYI).V, 
odecnequBalQlUYKl BHCORYIO peryMpHocr:o H YIBmepcaJJ.bHOCTb pea.Jll!sar.um
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!HliiGJE:~llB GT!cU.jQlL\PHJX Y'lACJ".i.{OB .UHHlu,J}f'lliCJG1X PA8l£PTO:c 
J,1QJ.:Y Ji&i KO~RiUilliTOB ~YP1E 

I3 PJ!..Ue aa,n;a-q ,li.Jtf:i Cl1CT8M ouepa.THBHOrO KOHTPOJl.fl H ynpaBJieHIDi 

06'b8RT8.Mit! JI,Uep!IOfi 3HepreTHr:P.. B03HH.Ka8T He06XO)lHMOCT:b :Ot~.'"tfl1CJ18HIDi 

J":racTKOB 8J\.1IIJillTY.JlHo-npeMeHIIO:l1 cTau:aoaapHOCTH-., B HacTO.RJ.ilBC npervm: am 

3a,1Ia'G::H pB!IIa.IOTCH, B OCHOBHOM, C HCllOJli:.30BaH.iiBM MH.KpoDpOUBCCOpHOti CKC

Ter&~ Oc5iliCPO Ha3Ha'ti8Hliff. 0.IUI8KO C pOCTOM Tpe6oBaHlrli ITO o68CTI8lJ8IDID pe
iKHMa p8a.JlbHOrO Bp8M8HH Ta"lille CHCT8Mil H8 B COCTOHH1m 068Cfl8't£l.ITL H806XO

,IOTh1JI10 Bl:Pmc .. llliTeJibHYJO MOU(HOCT::o. YBeJllPleime MootHOCTH nyTeM .nono.mmTeJID

noro pacnapan.neJJ.RBaHH.fi rrpon;eccopon o6utoro Ha3Hal!BHH.fi Tpe6yeT aHatJn
TBJlLHHX 3KOHOMJP-!8CKHX 38TpaT ,He Y.UOBJI8TBOp118T TIO napru..TeTpaM O&i.8Ma 

:H BeCa anrrapaT}'}ll:t, UpJ.mO.mtT K CHmteHlllO HM8EHOCTR BH't!HCJmT8JlbHOPO 

xor.mJiexca. B aToM CBfl3H nocTpoeH:ae crre.rnraJIRa¥~poBaHHWC. annapa.TypHHX 

cpe~CTB ~ B~qHCABHHH yqaCTROB CTaQHOHapHOCTK TIO BpeMeHHliM pa3B6pT

KaJJI WI~pOBilX CHI'HaJIOB HB.ll.fi6TCJI aiCTyaJ.ll:.HOA 3B,I~a:qeli. 

PHc. I .E.n.oR-cxem a..'li'opHTMB. BH-

'G:RCJl8HIDI CTB.UHOH8PfWX 

yqacTKOB BpeLreHHHX DOCAe

,II;OBaT€JlDHOCT€f.t. 

]Ia pHC.l rrpe~CT8RneH8 6ROK-CXSM8 

anropHTMa BINBCJl€HRll CTa.I..U'IOHapHIDC. 

yqaGTKOB ,lliDiaMHll8CKRX pa3BepTOK Mo

~Reft KO~SHTOB ~ypbe, Ha pHc.2 

1!306pa><eHa \WHKUI!oHaJll>HaJI cxem 

ycTpoftcT:sa, peaJU!SYJOO!ero ,uaJ!IIllli an
ropHTM, aHa pHc.3 npHBe~eH·noncHH

Il!llllll p!!CYHOK pa6oT!i ycTpof.cT:sa nprr 

BHanB3e ~poBUX TIOCJl8~0BaT6AbHOCTeY.. 

YcTpoiicTBO co~epxHT 7 cxeM cpaBHe
mm ( CIIrCII7), 4 perncTpa ( RG, -

R G- ~ ) , MHoro9/YHI<lll!oHaJ!bHOe apJ$.le

TXKo-Aorw.ecKOe ycTpoMCTBO (JU1Y), 

CYJ!M'ITOp-BH'li<TaTeJlb ( SM ) " ROrW<y 

ytipaB/Iemm • .Uo Ha'<Ma pa60T!i B pe

rHcTp R G~ 3aHOCHTCJI napaMeTpH oiJ;eH

Im CTar.tHOHapHo_crn: tJ. Fi , i2d , '-
k, , r~e d 1,2,3. Be.mrttlnihl 

/'. Fd onpe~eJil!DT TPH 6aaoBHX aHa

"G:eiD!H IIIHpH!W 30Hbl CTalijoiOHapHOCTU TIO 

ypo:emJ, a K " lv onpe~e= rrpe~eAu 
3Ha'qeHHia Xi.. , B KOT-opi:lX ~eHcTBYDT 
cOOTBeTCTBYJJJllle !:> f"d. • lii6op /'. F d 
npoHCXO.IUIT B cxe:MaX cpaBHemm cn1 H 

Cfl2 HB OCHOBe COOTHomeHBI 
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BeJlliqJ,ma 
HOCTH. 

.1, 

= { 
D. f." 1J ecA4. ~x· (. ~ 1< 
AFe,er/11..( K.L..:x~~t... 
llf:::,~ecrt1.-t :·'(,>L...· 

onpc.u;eJIJWT ypoBHU BpCMCHH01~ CTB.U1lO~£apHOGTM ITO ,UJl.JI':'6JlL·-

I110 .2. VJ"HF.lUmHa.n.1Haq CXO~:Ta ;{CTpOi-icTDa 

CTaunonapHOGTH ._· 

J,li4JpOBafi IIOCJ16.UOB2T€Jl1HOCT:& .')(. B MOMeH'l' Bp6M8HH i Ha cxer,1e. 

crr3 cpanm:mae'L'cn c npe,Ill:l,IJylltHM 3Ha'l.!eHFreM nr,z6oprm Xi. -1 , san:rrcaHHOt-1: B 

per:ncTpe Q G 1 • B pesy.n:oTaTe" cpaBHeiDIH q)opr..nrpyroTCR rrpR3Ha:ar: 'XL-i?X£
1 

J.'i_ -1 ·;:::.X~, ':(_' ~ . 1 < :X't', ynpa:s.nmouJ,He pa6oroi1 iUfY. B AllY 'ELitrnCJLFIBTCR BeJrn:

-qMHa ~ = rn Od. [ DC~· ·- q:· ._ -1 ~ , lWTOpa.r.: 3aT8M cyr.r.:.mpyeTCH JUidO 

Bhltrn:TaSTCP.: H3 'tffiCJia '{J , T • 8 • 

[
- 'J:J-f.';j- ,eCJlll Jt-, >X,-t, 

'rr ::::. 'JJ -- '<I , ecJUI :r.:. <. :x·,· -- 1, 

r)le JJ - HaKai!JlJ!BaeMoe rrp!!pameHne. BeJJll'llfl!a I r' I 3alll!C!!Ba9TCJ1 

B perH.cTp R G..! n npRHIDJiaeT 3Ha't.!emre Honora 'llic.na ]:) • B 6JioKe 

cn3 Ha ocHoBe cpaBHeHHH P H r:. Fd Bttpada•ntBaeTcR rrpH3H8Ii: aMIIJrnTY.U
Ho:M: CTaJ.U'iOHapHOCTH 'Z • EcJrn 'i < 0, T. e. ROr;ua T8ICYJll88 3H8tt8HH8 

rrpHpa..qerum rrpH3Hmm rp ue B1!lllJIO sa npe,II;eJliil CTa..uHOHapuocTH t1 Fd no 
ypoBHIO CID'HaJLa, co.uep;;rnrvyoe cxerm BpeMeHHoro HaKOIIJJ.erurn peayJl&TaTa 
B (I'L y-B€Jlll'll!Ba9TCJ1 Ha 8)ll!!!J!UY, EcJll! T9RJJ(99 llp!Ipallj9Hl!9 BlilllJlO 3a 

rrpe,Il;BJJ.H CTai.mOHapHOCTH L\ F i , TO B!:lpa6aT!o:I:B39TC.fi CHrHa.Jl c6poca 
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IY! 

"'·J f----'...UL_---,,.---...1..1.'--•• 
PHc,3.BpeMBHHaH ~paM1n pa6oTu 

YCTpoRCTBa CTa4HOHapHOCTH. 

(pnc.3), KOTOpHH o6HY~BT 

co,I(epl!G!Moe pei'I!cTpa R G 2 " 

cxeMH Crt. • llaKanJmBael"ii! 

Ha Ct.. peayJlhTaT IIOMBTC.R: . 

Ha BXO.m< cxeM cpamreHilli errs'" 
CII7, Ha BTOpbi8 BXO;nl:i KOTOpHX 

TIOCTynaiDT napaMeTpU OUBHRH 

BpeMeHHo~ CTa!1HOHapaocTI! Ri. 
BCJ.rn lillCJlO TBicy"..rtHX CTBJ.UIIQ

HapHHX no ypoBHD Ba6opoK 

cnraa.na Xt. npeBHIIIaeT sa.
~aoe noporoBoe saa~eane 
Rj , Ha cooTBeTCTByiDqeH 

CX8M8 CpaBHBHHH ~pa6aTHBa-

8TCH llpH3HaK aMTI~TY~D-Bpe

MBHHOfi CTai.UIOHa.pHOCTH S.; , 
ROTOpbi~ 3aHOCRTCH B BHXO~Qij 

pei'I!cTp R G3 • Tru<,HarrpHMep, 

npH f.?; -~ 3 IIpH3Hait E:J d. BH

pa6aTUB8.8TCH Ha TpeTbiD TIOCJ18~0BaT8JlhHyiD 8~ C~BT~ CJL , a 

rrpn QJ ~ 5- Ha ITHTyx (pv.c.3). B llill(OilHOli perYcTp RG1 KpoMc rrprl3-

HaROB a.MilJUITY)lHO-Bp8M8HHOt1 CTamiOHapHOCTH ,S J 3BID1CbiBa8TCR H 

Teicy!ltee saa't.{eane Bl:l6opim CYU'Ha.na :x~ ~ . BHcunrn:t..t npo~..teccop, a.Ha..ws~I

PYR HaJlH'I!HB TipH3H8ltOB CTa.tUWHapHOCTY! 5d, MOXBT Cl.lliTllBBTb CTlliUW

tmpmte ytffiCTlGi l~CCJ18,Dy8MOit BpBMBHHHti IIOCJ18;zJ:OB8.T8JlbHOCTH • 

Ilpe;nJiaraeW~l aJll'OpltTM M01.tHO HCIIOJ[h30Ba.Tb He TOJlbKO B C~CTCMaX 

l.O'iq>pOBOrO .IOIH8MJP18CKOrO CIIeKTpa.JthHOrO aHaJJ.H3a, HO l1 11piD,18HY!T8JlhHO l~ 

BhPillCJiemm npH3HalWD aM£LilliTY.IUIO-BpCM8HHO:ti CTa.LUIOHapHOCTH ,Ir.Jl.l1 JIJOdH..X 

llOCJ18,U0BaT8JlbHOCT8.H 't!HC8Jl, 8CJill Tpe60BaHIDl K 06r.;~eMy a.JII'OpHTI.'ffitiGCKOMy 

068CII8ti8HlfiD B HKX y.IJ;OBJ18TBOpJieTCR ¢YHI\Ul10HaJIJ,HW.Tl'I B03MOntOCTID•ni ,na.H-

HOrO YCTpot\CTBa. 3Ha'Y:SHiUl napaMBT,POD 6 j:d·, f!_ 4 , K k.. Tipll UCTIOJIL-

30BB..!Uill YCTponcTBa B pa3JllitiiU:LX CHCTeMax MOryT ID.fCTL IIpOl'I3B0.1lhH1:l8 

KOM6IDi8.I,urn H OTHOUISHIDI COOTBSTCTBSHHO pernaeMNr.'l IIpR.KJ.La,IUUiM 3a.ll3li3M • 

A.lll'OP!!TM ill'lliCJJEHl!i! CJ(Qji13Hli!EI'Q CP;;ii.l!illO ,ll.IIH c(W~PO!ldX 
110CJ!AAOBATK1!1HOCT&i 

11pJI IIpa.KTHtJ:SCKOn peaJJ.Haar.um 38,M.l!, TBIG!X 1 Ka..'\. CJ18JK8HHe H !.i!HtJ>pa

I.J;ID! B Cl1CTer.ta.X onepaTMBHOro ROHTpOJUI, M8JlllLUffiCKa.H ,IUffi!'HOCTHKa, .n;e!J>eK

TOCKOIIHH H ~.,B03HMKa8T H806XO,IU~OCTb TIOJlytt8HHR crJIBReHHHX HAM ycpe,n;

HSHHl:lX CKOJlb3.ffl!UiX CTI8RTpa.JlbHHX OU8HOit. ).l..n;I pememrn: 3TOrO RJlacca 3a

,naq npe,TJ;JJ.ai'aeTCR a.nropHTM BblllliCJieHIDi crtaJlh3.fllllero cpe,ItHero. 
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PHc.4.~ox-cxeMa aArOPRTMa cxo~h
~ero ycpe~eHMR crreKTpanb
HHX OUBHOK. 

B ocHoBy a.nroJ.mTMa no~oxeu 

MCTO,lJ; TpCXTQtiC'lHOl"O ycpC,IUICHI.'LH, 

IIpH KOTOpOtt ycpe,llHeHHaJI cne-K

Tpa.JlhHa..H OUBHKa HaxO.ItHTC.R: KaR 

cpe,IJ,Hee ap:HWMBTH'IBCKOB JJ,Byx · 

CMB:li\HHX I\ HeH CII€KTp3.Jl:&IrnX 

ou;eHOK. Ha pnc.4. npe.ncTaBJ.leHa 

6JJ.Ol{-CX8Ma aJJl'OpHTMa CKOJ103JI

~ero ycpe,IJ,HCHMR, H8 PHC.5 
H3o6paaeHa WYHKUHOHaJJ.DHaH cxe

Ma ycTpoif.cTna, peaARsynmero 
aTOT anropHTM, a Ha puc.6 no

Ka3aHa IIORC~M. BPBMBHHM 
,n;Marpa.w.1a .. 

Y cTpoilcTBO cocTOHT H3 .IITlyx perHcTpoB ~ G; ;r R G 2 , ,uByx AJJY, cxe
Ml:l cpaBHeHHR: H Jl.OrMKH yiipa.BJJ.eHIDI. lJo,n B03JJ..Btl:CTBHBM ynpaDJI.ffiOI.ilHX CHH-

. r. ·~ 

PRe. 5. ><'.YHKUHOHaJJ.:OHa.FI cxeMa 
ycTpOi!CTBa ycpe~SHRff • 

xpoc~<rHa.noB CXI12 H CJGI3 (pHc.6) B perJ<cTPH .'=!S-, ;r RG:.._ saHoCHTCH He
'iBTHtte rrpe,Ill.:lJJ;ylltHe H IIOCJlB.nytOUIHB 3H8'18Hllii BbldOpOK CIIB!\Tpa.JlbHl::lX OUB
HOK X~ H X~ +2 • Ha cxeMe en npOH3BO.IUITCJl cpaBHeHHe 8THX BUdopox 
ITO aMIT~Ty.Ue H BHpaOaTHBWOTCH yiTpaBnHIDmae CHrHa.nH ~ .UBYJ< AnY. B 
CXBMC AJlY I BtltfHCJIRBTC.f.r pa3HOCTO adCOJllOTHl::lX 3H8"48HE.fi Bbl6opOR, 38llli08H-
HIDC B perucrpax ~ G1 H g_ G-.2. , B mr.ne 

r, =lx,.....,(\.)(.1-l:.c.IN"I.~k/ 
'-~ < 

2 1 

KOTOpaJI 3a.TBM B AifY
2 

B!:ft:[V.T88TC.fi H3 Ma.KC:HMaJl.OHOrO 3Ha"G:BIDUI, T.e. 

rx ... r-l ::: X rnn.x -/ Q.{j. 
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Taii.HM o6pa3oM Blltil1CMCTCR 

ycpe,mwmwe t.IeTHoe 3HatiCHJW 

BP!60pRli. Ha BTOpOt'i CTyTI6HZ 

ycTpoi!CTBa, B1:mOJlH€HHOI'O ffila

JlOrH'tffihiJ\.1 odpasoM, ycpe.UIDIIOTCH 

t.I8THl:i8 3Ha'l8HIDi BU6opmc ITO 

CI'JI8.llteHHP!M H8't!8THbn·:l Z:X 3Haqe

HIDIM". HpM H806XO,:U11MOCTH 3T07 

rrpouecc ycpelU!CHH.Il MOJKeT 6wri> 

TipO,I!;OJDKt-m. lia Bb!.XO,II;El ycTpOil

CTBa @OPMHPyiDTCH cr~6HHH8 

ouemur crreKTJ.ia.JJ.bHb!.X xapa.Y.Te

PRCTl-lK, KOTOphl:e c;r;:BHHyTli OT

HOCi-TT8JlhHO BXO)lHOY.i TIOCJI8,UO

BUT8JJ.bHOCTH Ha IDITepBaJJ. 

.UHCH:p8TH3aiJ;MH. 

PHc. u. 3pe~.wrma..q ;u1:arpa.\1Ma pa6oT..':1 

yc'l'PO}tcTBa ycpe.n.neHM. 

:JAh.lW'Ib¥-IIi 
B padoTe npe)l.Jla.I'am•.rc;r HOD!ie a.nropHTMli odpado1'.1:U1 HH~OpMaitMH B 

ug!f!pOBOM .UIDI81-'!11'18CK0!·.1 CITBKTPa.JJ.hHOM aHa.Jm88 CMrHa.JIOB. PaCCMaTp:H.Ba8TC.H 

CX8MHO-T8XHH1JeCKB..ff"· pea.Jill3aiJ,HR Tip€,!tJ10JK8HHi::l.X aJ!I'OpJ~TMOB B aCTI8KT8 

MHOI'OBapHaHTHOI'O KOHCTPYHPOBa.HVJl anrrapaTYphl. B 3aBHCID.10CTI{ OT ITOCTaB

Jl8HHO:H D;BJJ.H. i-1CITOJlh30BaHI1C 8THX anropHTMOD D CHCTBMax odpadOTl\.11 D03-

BOJmT TIOllilCH'l'h DH.tJl1CJJJ1TeJlbHYIO MOl!lHOCTh CI1CTCf,fd, COR.paTHTb Od'h8M 060-

py,nOBaH]IS, ::nwprOITOTpe6JieH1Ul ll CTOHMOCTI>. 
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