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Pa6oTa BI:lIIOJIH8H8 B Jia6opaTopmr Blf<mCJmT8JII,HOI T8XHHKH R 
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){047.0I.04 IIPH Jia6opaTOPHH B!l'mCJm~8JU,HOl,TeXHHRK K 8BTOM8TR38-
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C ;o:HccepTanHel MOl!Ho osHaROMRTDCR B 6xMHoTexe OIDIH. 
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OEIIWI XAPARTEPHCTHKA PABOTH 

ARTySJII,HOCTD npoMeMY 

IIIHpoxoe BHe;o:peH:He SIii H cos;o:rurae·Ha HX OCHOBe CKCT8M 8BTOMaTR
samm ~ns:necRHX :e:cMe;o:oBSHRI B SHS'fflT8JII,HOI cTenemr onpe;o:emreT yc
nex DOCT8HOBKR sxcnepm.!8HT8, 8 BO MHOrKX CJiyqaJDC H IIPRHin!llJil:8Jll,HYJ) 
BOSMOl!HOCTD no~eHRR HOBWC ~HS:necimx pesyJU,T8TOB. B TO xe BP8Wl B 
60.lU,ll!ImCTBe CJiyqaeB np:e: llOIIHTKSX cos;o:amra llOJIHOCTbD 8BTOM8TH3HJ)OB8H
ma: CKCT8M ynpaBJtemm: ~:e:s:necxmm YCTaHOBKaMH :wm CHCT8M o6pa60TKH 
axcnepm1eHT8Jll,Hlll :0:8HltHX BOSHKKaDl' TPY.JtHOCTH, o6yc~OM8HHH8 Heo6xo
;o:HMOCTDD paspa60TKR MOltHHX ii ymmepCaJIJ,HHX MropHTMOB. Cyn 88ltJill
qaeTCR B TOM, ~TO npaKTH'I8CIGI H8B08MOl!HO npe;o:yc1110Tp8TD Bee Te oco-
6eHHOCTl'I axcnepm.f8HT8 R TPY.JtHOCTH IIPH aH~3~ :0:8HltHX, xapaRTepHSYJJ
ll!IDC- :e:syqaeMoe RM8HH8, C ROTOPHMH axcnepRM8HT8TOP BCTpeTHTCR B npo
necce pemeHHR sa;o:ai:m. Ka.Rona 6u HR 6Wla CT8ll8HD YHHB8PCSJIJ,HOCTH M
ropHTMa, Bcer;o:a MOryT B03Hl!RHYTD CHTyanmf, .ltJill KOTOpHX OH OK8llt8TCR 
He;o:oCTSTOqno aifxI>eKTHBHW. KpoMe Toro, BHCORSR CT8ll8HD YHHB8PC8JI1,HOC
TR 8.JII'OPHTMOB npHBO,ll)IT K C~OmmM H M8,It.1[8HHO pa60TSIIIIRM nporpaMMaM, 
qTo, B CBOD oqepe,u,, Tpe6yeT 60JU,IIIHX 38Tp8T BpeMemr Ha HX cos;o:SHRe 
H pesxo cmmaeT np0H8BO;o:H~8JII,HOOTD CHCT8M o6pa60TRH ;o:ase np:e: HCllOJU,-
30BSHHH MOD!HHX H ;o:oporocTORDtHX SJ:lf. 

Ilo9TOMY pemeH:e:e sa;o:aq 8BTOM8TH88Itlffl ynpaBJtemm: CJIOZHHMH CHCTe
MSMR ;o:o~o coqeTan B ce6e xax ~PMSJD1ISOBaHHHe, Tax·:e: H~opMa.imso
BSHHHe npone;o:ypH, T.e. 6HCTpoe H aifxI>eRTKBH08 pemeH:e:e c~e;o:yeT HCR8Tb 
He Ha nyTH CTaH;o:apTRSSin!H H SaBepmeHHOCTH 8JII'OPHTM8 B UeJIOM, a HS 
ny,rH CT8H;o:8pTH38nHH OT:0:8JU,HlDC qacTH!ll npone;o:yp, KOTOpHe qeJioBeK Mor 
6u xoM6HHHpoBaTD :e:cxo;o:a :e:s Tpe6oBaHd nocTaBJteHHol sa;o:ai:m. STo osHa~ 
qaeT, qT'o IIPK C03:0:8HKH 8BTOM8TR3B:pOB8HHHX CRCT8M, lt8K IIpaBMO, peqD 
:e:;o:eT He O n~ol 38M8H8 qe~onexa BffqHCJmT8JU,HOI MalllRHOI, 8 0 P88YM
HOM pacnpe;o:eJieHn:e: iJJyHKn:e:I M811JI.Y ijHMIII. lipK STOii O,ItlDDI JIS newrpam,ma 
BOnpoCOB Jm:IIJl8TCR odecneqeHHe BOSMOZHOCTH onepaTHBHOI'O BM8DI8T8Jll,CT
B8 sxcnepl'!MeHTaTopa B nponecc pemeHHR sa;o:aq:e:. 

0Tc~a BHTeRaeT Heo6XO,ItlDIOCTD C03:0:(Umfl B COBepmeHCTBOB8.Hllil.,Jt1118-
JIOI'OBHX cpe;o:cTB o6~eHHR ~MOBeKa c SBM. T8IG'IMB cpe;o:CTBSMH c TOqJGI 
speHIUi axmapaTHol pe~samm smJUmTcs ycTJ)olcTBa onepaTnuoro ~Bo;o:a 
B BHBO,lt8 rp~H'J8CROI R 8.1$mHTHO-~poBol :e:1$>pymtim. HcDOJU,SOBSHHe 
8TltX ycTpolCTB, IIOJIY'll!BlllHX Bas~e .I(HClIJI8eB, IIO~BOJIReT OII'l'HM9JIJ,HO 
pacnpe;o:~n ~ymcn:e::e: Mes.ztY qeJJ:oBexoM H 3BM. J!J;tcIIJiel odecne1ffll!aeT BH
BO.lt 1[30dpaseHHI Ha 3KpaH 3JI6RTp0HH~eBOI Tpydu: JIJDl·.lij>yroro'I!plt-

l:bEDJ1~:CH~b!-7, : Cr·, T0 

·,;t;.r:;:~•t~-~y '• ~·.;: 3 ~r- 1 

c:1,~r:::rn1.r'-,;:-·v A 



6opa H llOSBOJIHeT ~eJIOBexy MliCJmTb B ecTeCTBemua: .ItJUi Hero llOHIITIDIX 
spHTeJU,HWC o6pasoB. PHCymtOB, cxeM, ,ItI!!arpaMM H T.n. H BllllOJIH.f!Tb,TOJll,
RO Te ,Ite!CTBWI, ltOTOpHe Tpe6ym TBOp~eCltOI'O BOo6paxemm, SHSHWI D;eJm, 
HHTymzym H OimTa, T.e. ,ItelCTBWI, KOTOpHe Bcer:ita;6Y}IYT npeporaTHBOft 
~eJIOBeRa. C ,Itpyroa CTOpoHH, Ha 3W BOSJiaramca qiopMSJII,Hl'.l~JIOIT.ecKHe, 
H B~CJIHTenHHe q>YHKD;ml. 1t0Top1ie M8.UJlraa BllllOJIWleT sHa~wuo .nyq- ·. 
me H 6HCTpee ~eJIOB8Ra. He 6Y.JteT npeY13~eHHeM CRaSSTb, ~TO ycnem-· 
HOS pasBHTHe aBTOMaTHsaD;HH' Har:imoc HCCJI8,ItOBi:um! SaBHCRT He TOJibltO OT 

·nOBCeMeCTHOI'O HCllOJibSOBSHHJI 3111, HOB SHS~T8JlbHOI Mepe Ollp8,It8JI118T
CJI COS,ItaHHeM H m:e:poroIM BH8,Itp8IDieM ,D;HaJIOrc>Bwt_cpe,ItCTB:06~emm 81tcne
PHM8HT~Topa C 3BM. !RTySJn,HOCTb 8TOI npo6Jie1m TPY.JtHO nepeOD;8HHTb.' 

~a60TH 

0CHOBHM: SSJta~~ ._aBTopa SSMl)qaJUlC:& B aHaJIHS,e Tex, HSM60Jiee ~SCTO 
BCTpe~amixca B llpB.KTHR81 q>RSJi£qeCROI'O :mcnepRMeHTa' ss.iie:ii. 'aq>qieltTHBHOe 
pemeHl!le 1t0TopHX Ha 3BM Tpe6yeT . .ItI!!aJIOra; B Bupa60T1te ocH~Bma Tpe6o
Ba.Imi! 1t rpa{p:r;rqecRHM ,ItI!!CIIJieSM ll T8pM.IIH8JISM, H806XO,ItI!!MHX '.tni: pememm 
8Tll:X 38,JtS~, a Taltllt8 B paspa60TR8 armapaTma: cpe,ItCTB ,ltHalIOl'SB COOT-,, 
B8TCTBlitl! c aTm Tpe6~Brommm. · ··\" · · 

. Paspa60TK8 armapaTypH ,ltHaJIOI'OBl:lX cpe,ItCTB IIpeCJie.Iio':kJm CJI8.ItYllltH8 ·. 
D;8JIH: 

· - o6ecne~eHHe BHB0.1ta Ha.aitpaH .ItRCIIJiea.ileo6:ico.ItI!!Moro o6'I>eMa H Tll-

na rpaqi:r;rqecROI m$)pMaD;HH; . . ' ; . 
- ,· BOSMOZJIOCTl:, no.ltltJil)lleHM. rpa{p:r;rqecm ,ItI!!CIIJieeB 1t . D;8HTpS.lll,HOI 

3BM Jlll6ol'C> T:ima wm: tt_ TePMHHa.nHoft ceT:e:; · 
- Y.Jt06CTBO.pa6oTH C YCTpOftCTBSM:lt onepaTllBHOI'O BBO,Ita rpaqi:r;rqecxol 

mitPopMaD;HH; · 
- j'M8HbmeHHe CTOIIMOCTll, T8XHOJIOI'Jt1lltOC'l'l:, II IIpOCTOTa l!Sl'OTOBJieHHJI 

annapaTypHl:lX_··CP8.ItCTB ,ItI!!8JIOl'S IIpH llX cepmmOM BHnyClt8. 

HayqHas: HOBll:SHa 

JblccepTaD;HOHHaJI pa6oTa co,1tepmrr HOBOe ·pememi:e Sll,lta~ nocTpoeHWI 
armapaTyp~ rpaqi:r;rqecltl!X ,ItI!!aJioroma cpe.ttcTB, Sa.RJillllaD11eecs: B peaJIHsa
D;HH nr61tol·MO.ItYnHol'crpyxTYJ)H ~ nosB()JISIDJtee nOJIY'iSTJ:, Tpe6yeMHe xa
~Tep:e:cTDH ,ItI!!aJIOI'OBOI Cl!'..CT811H B SaBHCKMOCT:H OT ROmtpeTHSX YCJlOBd 
llpl0(9HHU. • . . .. . . ". . ~: . . -

,Ilpe,ItJIOZ8Hll H peaJIHSOBaHH-OpHl'HH~!fil8 c;eMOT8~8CltJ!'.8.pemems: . 
OTRJIOwmll,i!X ycurreJJ:el ,Jt1rJ! 3.IlT C ~~ltTpoCTaT:r;rqeclOIM H 8JI8R'l'pOM8.I'lmT
HHM 

0

0TRJXOH8HB8M ,JIYlia, ,reaepaTOP~B. C:T8.H.lt8PTHHX 8JI8M8MTOB irso6paxe~, '. 
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ycTpolcTB nepe,1ta~ ,ttammx, 6JI01ta. pereHepaD;HH .ItHHm.mtiec1t0a nawrr:e: n . 
,Itp. 

BnepBH8 B C'l'paH8 npe,ItJIOZ8H lI peaJIHSOBaH rpa,I,:r;rqecltd TepMmISJI HS 
sanowmamteft 3.IlT co BcTpoeHHol MHRpo-3BM, KMemtd nporpaMMHpyem 
ypoB8Hl:, YJlHB8pCaJIJ:,HOCTH. 

. IlpaRTH'18CRSJI µeHHOCTJ:, 

0CHOBHH8 ltOMIIOHeHTH paspa6oTSHHOI llpH r:iacTHH aBTOpa annapaTypH 
,ItI!!aJl'.OI'OBI,JX CJ)8,ItCTB BHIIYCR8DTCJI OmiTHHM llpOKSBO,ItCTBOM 0:IDIH II Ha llp0-
Tmt8Hlitl! H8CltOJibltl!XJI8T ycnelllHO 8RCIIJIYST:HpYJlTCJI ruUt B .na6opaTopma: 
0:IDIH, Talt H B psme Har:iHo- HCCJl8,11;0BST8JibCRHX OpraHHsan;d ero C'l'pSH
y,JaCTHHD;e 0H:e: HCllOJIJ:,SYJ)'J:C~ llpH pemeHHH TaRHX 38,JtS~, RaR o6pa60TRa 
cne1tTpoMerp:r;rqecxol H ~HJll,MOBOi H~pMaD;HH. pacqeT 8JI81tTpOM8I'HHTHWC 
nOJiel lI CHCT8M 'l'paHCnopTHpOBRH nr:i1toB sap.aeHHHX ~acTmi, MO,It8JIHPO
BSHHe H,llp081tT:HpOBSHH8 ~JI8M8HTOB q>KSH'l8CRHX YC'ra.HOBOK,H B H8ROTOpI,JX 
np:e:RJI8JtHWC sSJtaqax • 

IIpe,ItJIOZ8HHH8 aBTOPOM M8TO,ItH nocTpoemm rp~ecRKX .ltl!:8JIOI'OBHX 
Cl!CT8M H CX8MOT8XHJ{q8Cltl!'.8 pemeHHJI, no~eHHHe llpH paspa6oTR8 annapa
TYPH cpe,ItCTB .ltl!:8J!Or.a, MOry'l' HalTII npHMeHeHHe IIpH COS.ItaHH:e: rp~H'lec
RHX .ItHCIIJieeB CJ[8.nyDl{8I'O no1tOJieHJ!JI • 

Airpo6aJll!JI pa6C>TJl 

PesynTaTH pa6oT, BOIJe,ItlllJIX B .ltJ!CC8PTaD;l!II), ,ItOMSJtHBaJIHCJ:,' Ha Ha

y,mwc cewwapax JIBTA orum,a T8Kllt8 Ha I BceCOlllSHOM COB8111SHHH no aBTO
WlTHSanmt Bey'llWX HCCJie.itO:eamui , B , .imepHott qlHSHRe (12-14 ORTJ16pa 
1976 r., KHeB), IX M8Z,I(ylmpo,ItHOM cm.mo:myMe no JJ,itepHoi· 8JieKT
pomme ( ~9 MWI 1977 r. , Bapm) , II BcecoDSHOM ceMHHape no o6-
pa6oTRe 'qm:~eCKOi HHqio~ (CeHTJ16p!, 1977 r., EpeBSH), BTO
pOM BceCODSHOM COBeiqalmlI "Jbla.noro:aue ~CJllrITeJII.HH8 KOMWieKCH" 
( 4-7 CeHJJI6pa 1979 r. , IlpoTmmO) , MeJr,IO'Hap0,1Ui014 cm.mos:e:yMe 
"MmtpoMBllllmH, wmponponeccopu H :e:x IIplIMeHeHHe" (17-19 01t-

TJ16pa 1979 r., By.nanelDT) H YI BceCODSHOM coBe~ no aBTOMaTH38D;Hl!'. 
Har:imric HCCJl8,ItOBSHHI HS OCHOB8 llpl!M8H8HIUI 31M (2~8 MM !981 r. , 
H0Boc:116Hpc1t). 

, Ily6.mmamm 

lb pesynTaTmr .ItHccel)Tan;o ony6JIH1toBaHo 14 pa6oT, no~eHo I aB

Topc1toe CBJr,It8TeJil:,CTBO. 
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Q6'!,8M :E_S6QTH 

B .i:mccepTanm> BOl!DIH pesyJII,TSTH pa6oT, BlilIIOJIH8HHIDC aBTOpoM B nepH0,11; 
1970-1980 r r • .IutccepTaitW{ COCTOHT BS BBe,11;eHWi:, 6 rJia.B, i SaKJIJ'.JlieHl!IJI, 
npuoxem :e: cIIXcxa Jll'ITepaTypH. 

CO,l!EP.UHHE PAiiOTH 

Bo BB8!8HHH llOKaSSHa mt'l'Ya.Jll,HOCTD npo6JI8Mll 003,ll;amtll rpS@Aecrn 
.tma.noroBHX cpe,ll;CTB ,It1I.II C1il:CT8M 8BTOM8T1il:3atnm qiir3Jtll8CR:e:X BCCJI8,ll;OBamdt 
B o6pa60TKH. ,ll;S.Hlmx •. · Ilo,ntiepJtHYTH xapa.RTepHHe. Ka'l8CTBa. ,ItRCIIJieH RaR. 

cpe,JJ;CTBS o6~eHl!IJI '18JIOB~Ra C SBM H C4JOPMYJIHpOBaHS. ~8Jll, .tmccepTaIJ;l:IOH
HOI pa6oTH. 

IlepBan: rJiaBa llOCBm118HS..SH!JmSY npHMeHem rpaiflltll8CRHX .n;n:cwreeB 
B mmdoJiee .. pacnpocTpaBemmx: M8TO.ItBKaX qiKSJtll8CKHX BCCJI8,ll;OBamd -
cneRTpOMeTpD B TpaeKTOPHHX BSMepemmx, a T~e B aana'lax .'IJIICJ!ElHHO- . 
ro SHaJililsa, ._ B pac'!eTax aJieRTpOMarm!TBHX noJiel I/, c11cTeM Tp&Honop- · 
TBpoBKII JIY1IICOB sapimemmx-qacT~ 11 :a HexoTopux .ll:PYI'RX sa.na1Ja.X. 
IloRaSaHa ~RTHBHQOTD np&eHemm ,ll;l[CIIJieeB, llOSBOJillBlllllX H8 nops,nox 
11 do.nee · coxpaT:i!u :apeu aH8JIHsa 111 odpadoTIOI cneRTpo:a, · yuemnm:TD -q:e:c~ . 
JIO llOBTOPHHX HSMepem ClDDlltOB H YllpoC'l'HTh np?rpaMMH_pacnosHaBaHHJI 
C06H'l'd np:e: o6padoTite ~RJ!DMOBOI HHqiopMB.ItlDI, ttO-HOBOMY no,11;02TH It npo
eKTHPOBaHHJl qiKSJtll8CIOIX YCTaHOBOK, HSCTPOihtell ltOH'l'pOJIJ> 9Rcnepm&eH
TMl,HOI annapaTypH. Ha OCHOBe 9TOro 8HSJIHSa C,JJ;eJmH p!l,lt

0

Bamrux C TO'i
ltH spelil'fJI llOCTpoemm .tmaJIOroBol annapSTYPH BilBO,ll;OB: 

. - ROJI:e:'leCTBO ,11;1il:0Rp8'1'HHX OTC'leTOB B sana'lax IIHOroMepimx cneitTpo- . 
MeTpH'leCRJIIX Wlll TpaeRTopma BSMepeHJidl .J{OCTHraeT I05+I06; . 

- MHOJteCTBO ,11;1il:CJtpeTHHX_OTC'l8TOB B ClleitTPOMe'l'p:rm 11 OTC'l8TOB ltO
Op,ll;HHS.T·B.Tp88RTOpHHX HSMepeJ;WIX MOZHO.npe,ll;CT8BHTl, B B~e Jisodpa--· ' . 
zemm: MHOJteCTB8 TO'l8It H8_WIOCKOC'l'H JIJill B npocTpSHCTBe; 

- '3LIB~eHHoe Ha_ 9ltPSH rp~H'lec1toro JtHCIIJieH 11sodpaxeHHe pe.mco HO
CH'!' .JtHHai,m,iecm xapaKTep H, lt8R npa:auo, HBJIJl8TCH C'1'8TH'l8CXIIM HJllI 

ltB83HCTS.'l'H'l8ClmM; _ . 
- :a yitasaHHHX .OJiylJa.RX Heodxo.JtHMO :aimoJIHJITD donmol od'J',eu 

padoTH_B peuue~eH'l'J!W:mtaitllll BHBe,11;emmx·Ba axpau ~ammx; · 
- y,JJ;mmrlt Bee T8ltCTOBOI ~p~ .llpJl: O'l'OdpazeHBH B& 8RpaHe 

,ll;JICWieJI CIIelt'l'poB UH 'l'pe1t0B.'18CTHI( cpaBBHTeJll,HO IWl (B OCHOBHOM 8'1'0 

B8SB8DJI CBe'l'OBHX lCJUlBJDll, 'IJICJIOBHe ,11;amme :a: odoSHa'lemm) ~ 
8To OSHa'lae'l', 'ITO ~p~ •. nOJif'le!IHJ'II B xo,11;e yitasammx axcnep:a:- · 
M8H'l'OB, 8C'1'8CTB8HHO;npe,11;cT8BJIJl'l'D B ~e T,O'leit ltOOpµaaTHOI IJJlOCJtOC-
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TH HS. 8Rp8H8 .J{HCllJieJI, npneM m$)pMSIJ;l:IOHHM eMKOCTD ,11;1il:CIIJieR ,ll;OJIJtHa 
6HT:E. O'leHD dOJII,MOI. B sana,-qax Jte 'IHCJieHHoro aHSJmsa, MaTeMa.TH'ICCKO
I'O MO,ll;eJIHpOBSHl!IJI Iii npoeltTHpoB&Him qiirsH'leCICIIX ycTa.HOBOlt Heodxo.tmMO 
meTD B Hadope C'l'aH,l(apTHHX BJieMeHTOB HS06pazelil'fJI (CSH) dOJiee CJIOJtmle 
sJieMeHTH, T.K. llOCTPOeHHe BCero l'IS06pazemm 'l'OJII,KO C llOMOJll:E,D 'l'O'leK 
HepaIJ;l:IOHaJlliHO Hs-sa doJII,mHX saTpaT MaDDmHOro BpeMeHH Iii IUlMIITH SBM, 
OTBe,JJ;eHHol no.I{ ,11;1il:CllJielHHI cpal.JI. 

PaCCMOTpeHH OCHOBHHe TJIIIH CYJ118CTBYJIIIHX rpal>ll'ieCltHX ,11;1il:CIIJieeB -
C ltOOp,11;1il:HaTHOI H pac'l'poBol pasBepTita.MII JIY'IS, Ha OCHOB8 SmIOMHHa.JlltlJX 
8JlT; lLllS.SMeHHHX mmeJiel JI JiasepoB, oTMe'leHH HX ,ll;OCTOHHCTB8 H He,11;0-
C'1'8'1'KI: c TO'lltlil spemm :ra: :e:c~OJII,so:eamm np:a pememm qiirs:e:-qecitHX sana'I. 

IIporutaJililSHJ)OBaH ll y-q'l'eH OilHT paspadoTJ.at annapaTypH rpaI>l!'leCltHX 

.n;n:cIIJieeB B"pa.s.1lH1WWC Hay-qH~HCCJl~OBa'1'8JII,CKlDC oprmms~ CCCP. 

B I rJISBe npne,JJ;eHH TaIOl8 OCHOBHHe TeXHH'leCJ.ate xapaitTepHC'l'HKH 
YHHBepCSJII,HHX rpaI>l!'lecrn ncwree:a, · BHeycxaeM!IX npoMimI-
JieHHOCTlall,Tmwx, ItaK. EC-7064, Yr.1{43-I_H A532-I (CHI'.Ila). Ha aHa
JlllSa TeXHH'leCRBX xap8ltTepJIC'l'BK S'l'HX .J{HCllJieeB C,JJ;eJiaHH CJie.J{yJJIIHe BH
BO.J{H: 

- HK 0,11;1il:H JIS paCCMOTpeHHHX .J{HCllJieeB He odJianaeT .1{00'1'8.'l'O'IHOI im
~J)Maitl'IOHHOI eMitoCTDD ;JtJfJI oTodpazemm cneitTpoMeTpnecltlllX ,11;ammx H 
~ammx TpaeKTOPHHX HSMepeHHI; 

- yita.38.HHHe .J{HCIJJieJI MOryT dHTD BCIIOJIDSOBBHH B sana-qax 'IHCJieH
HOro amumsa, MaTeMa'l'H'iecxoro M0,11;e.impo:samm. npoeitTHJ)OBaHHJ! sJieMeH
'l'OB ~HSH'l8CRBX YCTSHOBOK, CT8TJI11eCKOI'O aHSJili!SS. 'l'paeKTOPHHX HSMepe
md, T.e. B Tex CJIY'IWIX~ Itor.J{a :aaodpueHHH He O'leH_l, CJIO&H, a peme
HHe cmmx sana'I TpedyeT SHatmTeJll,ma Bil'mCJIH'l'eJIDBHX MOIIIHOCTel; 

- yxasamrae npoMB111J1emme .J{HCIIJieH B ItOMIIJieRTe c o6c.eyn:ammtmm 
immt-SBM MOry'l' JIICilOJil,SOB8.TDCR: B Ka.'18CTBe lmT8JIJieKTY8JII,HHX rpaqJl!'leC
ltHX Tepmraa.JIOB, HO npmeHeHJie llX B dOJII,MOM 1tOJD111eCTBe B T8PMHHSJII,
HOI ceTH He npe,11;cTaBJIReTos BOSMODHM Ha-same BHcoxol cToHMocTJI; 

- npodJieMa paspadoTroI 1111acco:aoro BHe){Pemm: annapa.TypH onepa
TBBHoro rpal>H'lecxoro .J{Ha.Jiora ,ItJIS c:acTeM aBTOMa.THS~ qiirsnecKHX 
sxcnepHMeHTOB ll 06pa60TIOI ~aHHHX HBJISleTca 8.ltTYMDHOI Iii OCTpol :e: B 
HROTOJil!lee Bpe1111 npaKTnecRB He pemeHa. 

)IaJiee BI rJISBe ~PMYJili!PY8TCR B8CD ltOMIJJI8ltC TpedoBamrll K rp~H
'leCKHM .J{HCIIJieHM, BHT8Ita_Dltl,DC HS ocodeHHOCTel HX npHMeHemm B ~HSl'I
-qecitBX. :acCJie,11;0BamtHX, . :e: npe,ItJiaraeTca cJie,JJ;yllllee pemeH:e:e npodJiew 
llOCTpoemm annapaTHHX cpe,JJ;CTB .J{HaJIOra: 

I. Pas,JJ;eJIHT:E, .J{HCIIJieAliym amiapa.Typy Ha ){Ba H838BlIC1il:MHX ypoBHR: 
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- ycTpolcTBa OToOpaJtemm RRWOPMSinm (mmmtaTopu); 
- annapaTYJ)y reHepamm rpaqill'leCROrO ll300pmtelirul (,I1;1IcIIJ[e:lhw:e-

ROHTpOJIJiepH~ npo~eccopu). ' 
2. Cos.ItaTI, na Tmra rpaqi1Aecux mwmaTopoB: . 
- pereHepaTlllllmft Ha SJI'I' C OHCTPBM OTRJIOHeHReM JfY'J,a }i.JUI HCllOJll,-

30Bamtfl B nepBYI> oqepen B cneRTpOMeTpRR ll B T})a8KTOPHHX RBMepe
.mmx; JlPR 3TOM OOecne'Dl:Tl> RHq/OPManHOHByl) eM!tOCTI, I04+I05 TOqeR ll 
paOoTy C RSOOpaJteHJIJDOI JIDOOI'O TJIIIS.; ·. . 

- Ha 6HcTaOR1II,Hol·sanowmamtel s.IlT·,I!;JISI oTo6paxemm RBaSRCTaTx
qecxol R llprutTRq8CKll HeorpamrileHHOl'O oo~eMa CTaTJ!l'lecxoff ~PManHR 
H HCllOJII,SOBaimJ! B pas.mrnm:x o6JracTJIX Hay,nmx RCCJie,11;0:samd\,' B T. q. B 
Ba.Itaqax Mo.IteJmpOBaHRJI, npoe:RTRpoBaHK!l, 'Dl:CJieHHoro aHSJmsa R mi. 

3. C03.It8TI, ,Il;Ba·TRna',Il;IIcIIJielma: ROHTpOJrJiepoB: 
- 6:scTpuA ymmepcaJIJ,mrll ROHTpOJrJiep B CTaH,Il;apTe_RAMAK NIJI paoo

THC JDlOHM •s yn.sammx BHll!e D,ltUaTOpol!I; 
- ,Il;RCIIJie.Arul:A ltOHTpOJJJiep c'nporpammpyeMl:D,!il qiymu:tRmm HS OCHOBe 

MmtpO-SBM NIJ1 paOOTH B COCTaBe y,D;aJieHHOl'O TepMRHaJia Ha SallOMlDl8DJt8:ft 
m. 

4. Ha oase ,I!;RCWieitHOl'O ROHTPOMepa co BCTpoeHHOI wm:po-SBM R 
mwntaTopa Ha. 3anT COS,Il;aTl>.•I'J)aqi~ecm Tepwma.n NIJ1 paOOT~ B Teptm
H8JI1,HOI ceu. 

5. Paspa60TaT1> ycTpolcTBa BsSJIMO.ItelcTBRII R BB0,11;a B SIM rpaqix-· 
qecxol m@opwunm:. 

. -: CB8TOBOI KapaH,Il;am ~ llB,Il;lilRaTOpa C pereHepmniel HS06pazemm; 
- ROOP.ItHHaTHBI map (TpeROOJI} H KOOp,D;RHaTHHft pll'iar (JJ)lOICTHR} 

NIJ1 Jm,Il;llltaTOpa Ha 33JIT; 
- 06ecne1DrTI, BOBMOZHOCTI, no,11;ItJIJJtiemm K ,Il;RCIIJ[elHm,r KOHTpouepaM 

o6om:: TRnOB JIDOo:I CTSH,ItapTHOI amI>amrrHo-~poBOI :a: cpymtititOH8JII,HOI 
RJiaBJmTypH. 

6. PaspaOOTaTI, amrapaTypy 'JJ,}lJI llO,Il;RJlll'i8lDIJI rp~eCIWX Tepmma
JIOB K noCJie,Il;OBaT8Jil,HHM JIHJDIJn1. CBJIS_H JIOR8JII,HOI 'l'epMJmaJII,HOI C8TR. 

7. C ~8JII,D ROMOJiDDII)O:eamm paSJmtmHX THllOB·YCTpOICTB R .o6ecne
qemm DX comieCTHOI pa60TH CT8H,Il;apTJrSOBaT1> CJII'H8J[H conpuemm Kelt
,Il;y mwtRaTopaim, ROHTpoJIJiepm.m ll ycTpolcTBBJmBBO,l(a I'p~Rqecxol H 
~RTHO-~p_()BOI ~~. 

Hcn~syeMW! llOltXO.It K CTPYKTYJ)HOI oprmmsamm amrapaTypH .D:Ra
JIOl'OBHX cpe.ItCTB s8ltJJJl11&eTCS: 13· cos,11;amm ps,!l;a He.ItOP0!'}1X cnexnraJIRsJqX>
Bammx ycTpOICTB :a: ooecneqemor BOSIIODOCTll lDC ROMIIOHOBKlit B eJ:tiiHHft 
ROHIJJieRC ,trul·llOJiyqelWI Tpe6yeJJ1HX•xapanepHC'l'mt CllC:Te&, BHTelt8D!!BX 
l'{S ROmq>eTRBXYCJIOBd np:imeHemm. C T01D!3l spemm:·aBTOpa,Taxo:li no,It
XO,It JmJIJl8TCJ! wm6oJiee JHE3epcan,HHM ll MO.tteT OHTl> pe1t011eiutOB8.H ,tM 
KCllOJII,SO:eamut llpll paspaOOTKe m>yrJCC BHSJ[Orl{qHYX CRCTeM. 
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Bo BTopo:I rJiaBe paccMOTpeHH OHCTpo,11;e!CTBj"tll!IIf rpaif,1Aecrurlt lim.ltR

KaTOp c pereHeparnte!·Rsoopazemm, amxapaTypa nocTJ)oeinm Toqetmoro · 
11so6pazemm R mrrepqieac .ItJilI SBM CJIC-I604A 1/21. 

B 6HCTPO.It8ICTB~eM pereHepaTm!HOM lm,10llt8.TOpe RCnOJII,SyeTCJt 3Jl'l' 
3I.Il033B C 9Jl8RTpoCT8Tlfll8CKBM OTRJIOHemi:eM JfY'J,a, ROTOPEUI m.i:eeT CJIOlt
mrlt Jl1Mlmc$)p C OHCTpol R Me,ItJieHHol ROMIIOH8HTSMJI. IlpBHeHemre yttaSaH
HOI SJI'l' ll03BomtlIO llOJiytm'l'I, BHCOY.Oe OliCTJ)O.D;elcTBRe R CRl!llC8.Tl, npll H8-
00XO.Jt}WOCTE qacToi pereHepamm ,11;0 IO rn. HlmmtaTop o6ecneqRBaeT cxo
pocTD BBBO,IJ;a ,11;0 IO Toqex B ceicy'Jij(Y H npe,ttHasaaqeH B nepBYI> oqepe.ItL 
,ll;JISl HCllOJII,30Bamtfl l!I cneRTpoMeTpmt ll TpaeRTOPHHX RSMepemmx. OH co
CTOllT RS CJI8,Il;yDllHX OCHOBHHX ys.noB: yc:wnrreJiel OTRJIOH8HWI JIY'IS no RO
op,I(lm8T8M X HY, cxeMH ynpaBJiemr.a: :HHTeHCHBHOCTI,D JfY'J,a; CB8TOBoro Ra
paH,Itama (CK}, BHCOROBOJII,THOl'O JI m>yrEC RCTOinmKOB ImTSHJIJJ. 

ABTopoM paspaOoTaH 6HcTpo,11;elcTByuitd OTY.Jio!IJDJll}rll ycJLDTeJU,, no
cTpoeHmrll no xacm.n;Hol cxeMe, x'oropHI ooecne~aeT BJ111IJ1F:tY.D;Y Bmco.It
Horo CBI'HMS 425 B (850 B npll napajlasHOM BHXO,IJ;e} npll <f>poHTe Hapac-ra
mm/CIIa.Ita/~ I MRC. TaROe 6ucTpo.n;elcTBHe y,D;MOCI, llOJIY'IRTI, nyT8M BBe
,IteHRS: qiopCllIJ)OBamIOro peltmi!a nepesap$i,It8 eMltOCTel OTRJIOWDJ11HX WISCTlm 
SJIT. ~ . 

AnnapaTYJ)a·nocTpoem!ll Toqetmoro nsoopazemm npe,IJ;Hasna~eHa ,tru1 

no~emm pereHepaTRBHoro HH,Il;llltaTopa R a.BM cpe,ItHero Mace a, Tamm·. 
RaR BSCM-4, "MlmCit-22",CJ{C-I604A R .IU>• Bee COCTaJ3 BXO,ll;SIT CXCMH 
qiopepollamtfl CRI'HaJl'.8 llO,ItCB8T8 JfY'J,8 anT, cxeMaROMMYTruOM peDMa pa
OOTH CK, I2-pasps,!l;HHe tniq>p0-8!1aJIOroBHe npeo6paSOB8TeJlll, cxemt qiop
MllpoBamtl! ll o6paOOTRll ylip&.BJU[llltll Clll'B8JIOB lit .np. Amxapa-rypa nocTpoe
na Tlll<JIM odpasou, qro o6ecne'DlB8.8T npm,me no.Jn(JIJNeHJ:e ,I!;RCWieJI K Ka-
HSJIY SIii BSCM-4. . . 

'J];rJi CMH c SBM CJ{C-I604A paspaooTaa cnexnraJII,nHI B,Itanorep, c no
MOJ!lJ>ll ROTOporo pereHepaTRBmdt ,ll;llCn.Jiel no,ItRJIDqaeTCJt lt O,ll;HOlq l!IS OY:- . 
cpepma: RaHUOB 3Blf. HasHaqeHJie a.ItaJITepa - corJia.coBaBJ[e JIOrmat pa6o
Tll annapaTypU ,It]ICirJieJI :a K8H8JI8, o6pa60TRa CllI'HaJlOB OT CK H BBIIo.ime
mre ps,!l;a Bcnor.roraTe.in,ma: onepaxnrl TJIDa paCIIaitomtll ~Jl)l8WDI, npe-
06pasoBBHlitfl'JIOI'IAecKKX·ypo11Hel·Haripmtemm ll mi. OcnoBHIDO[ sJieMeHTa
MK B,It9.ll'repa J!BJUDl'fCS: cxei.la ynpSBJiemat (CJ!HXPOHllSartWI R o6pa6oTKa 
yIIp8B-1!mqlll'. ltO,ItOB); ltOJIMYTSTOP mll}\o,Pll8m!OlUIHX DmH :a npeoopasoBSTeJill: 
ypoBHel HaIIpDeHU. OnllcBH MrOplffli paOOTH B,Itatrrepa CBBSll K npoe,Ite-
HH ~OH8JIHHe cxeKH ycTpolCTBa. . . 

EJiCTPQ.D;tlcTBp:lltd pereaepamHHI ,I!;RCirJiel HM:eeT CJie.D;yDlt][e TeXHll
~ecne xap&lt'l'epicTJmH: 

- paSMep pado~ero: no.m axpau I'70xI70 -2; 
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- pasMep HS06pa1temm TO'IRH B npe,neJiax pa6011ero nOJIJI ~ I MM; 
- 'mC~O l'pa.Itim:mi Jij)KOCTH - 2; 

,;. 
- MaKCmmm.Hoe BpeWi OTMOHemm .nytla B JIDCSYD TO'IKY 8IqlaHa-,. 

I MKC; 
- PEllKEMll pa60Tli CK: yxaarume 11 Meltelme; 
- cnoco6 nocTpoe~:aso6pa:,;emd!: - To11e'llI!ll; 
- MmmMaJll,HBJ! 'laCTOTa pereHepamm - .IO I'D:; 
- MaXCl!Malll,HOe 'l:ll'fCJIO a.npecyeimx TO'leK - 4096x4096. 

B Tpenel r~aBe paccMoTpeBH rpa4m1Je7IGie JIH,ItmCaTopu Ha 6HcTa-
6JiUIT>HHX sanOMlfflaJll!IIX S.IlT np!IMOro_BK.Itemta 5•61. OCHOBHm.m .ItOCTOHHCTBa
Ml! TaIG!X HH.ItHRaTOPO.B RBJI/D)'l'CJI 60JII,lll8JI l!BqJOl)MalnrOHHM emtOCTI,, orpa
mr«mBaeMaJI JimiII, paspema1JI1eff cnooo6HocT1,m SJIT,:a OTCYTCTBHe npo6~ew 
pereHeparom 11so6pazemm, 'ITO OCB060JmaeT SBM OT HenpoHSBO.ItHTBJII,HWC 
SaTpaT onepaTl!BHOi IIaWiTH H MSimmHOro BpeMe:im. IlpH pa6oTe C .ItHCil
~em.m, HCil~SYDJt)lMlt HH.ItHRaTOPli H8"331IT, OTil8,ItaeT TSRZe He06XO.ItH
MOOTI, B npm.ieHemm 6HCTpo.nelcTBYDltl!X reHepaTopoB CTB.H.ItapTHHX 8Jie
M8HTOB HS06pasemm H MOJEHIDC cxeM ynpa.BJiemm. Bee 8TO IlOSBOJIJl8T cos
,D;aBaTI, ROMIIaKTHlie H ,D;emeBH8 rpaj)necltlle T8PMHHMU, XOTOplie MOry:r pa-
60T8TI, B .ItHMOrOBOM HJIH OilpaBO'IHOM pexmmx R8R B Henoope,noTBeHHol 
6.rmsocTH OT SBM, Tax H Ha sHa'l:ll'fTenHHX paooTommsx OT ma: IIPB 110-

IlOJU,SOBB.Hllll .BHSKOCROpOOTHHX llOM8,ItOBaT8.IIl.lWX Jmllld!: CBH.SK/3/. 
Ilpe,D;CT8.BJI8Hli paspa60TXH ,ItByx TKilOB HH,2tHltaTOPOB - Ha 33.IlT O oe

TO'IHliM IlOTeBnISJIOHOOHTeneM 3IJIH3 H Ka 6eooeTO'IHOI 331.lT 3IJIH4,,IµUI KO
TOPUX npe.nyCMOTpeBH M8.ItYJlllH8 PeDM!l pa60TH: OCIU1JIJIOrpa4m'leom, B I . . . 

XOTOPOM .JtJm llO;rUtepxamm HS06paaemm Tpe6yeTCJI ero pereHep8ItWJ; pe-
DM sanHoH H BoonpoHsBe,nemm:; pezm.r OTJ!PaHWI samroaHHoro Hso6pa:,;e
:im.a:; ROM6mmpoB8JUI!rli PeDM, B ROTOp0M Ha qx>He SanHC~Oro KS06pa-

. zemm MOZHo :a:a~aTI> nMozeH111e H nepe111e11teHHe .nyt1a SaIIHCHBallltero 
npozeRTopa. 

Ilpee.nemz aH8JlJITH11ecRHe Bspazemm: • no.nyt1eHH llllMemme s:a:a-qe
mm ,ltJm l3eJIHlllIHH TORa SaIIllOHBaD!lero npozeRTOpa ( 8Il) B peDMe Sam!Oll' 

1 

a Tarole Bpe11em1 OTHPa.HHSI Hso6paxeHH.R:. 0npe,IteJI8Hli OOHOBHlie napSMeTpH, 
BJIJl!f1Dltlle :a:a pa6oTy 331.lT B xoM6mmpoBaHHOM peDMe. · 

Ka:i-.nmt BS rpa4m'lecxmc HH.ItHRaTOp0B OOOTOHT BS 6.Jroxa ynpaBJiemm: 
peDMSMl!: pa6oTu 331IT, dnoxa OTMo:a:emm .nyt1a 8II:a xoppetmHJ[ reoMeT
pH"qecxmc·zcxaxemd!:,6.JroM OT8TlttleOROI H .ttmISMH'q80XOI qioxyo11po.BKH ~~ 
-qa·srr; 6.Jroxa ynpa.BJiemm: MO,ItyMTOPOM 331.lT, TeOTOBOro reHepaTopa H 
6.Jroxa mrramr.a:. 

IlpH paspa60T1te qioxyc:e:pynqe-oTMOHlmllel oJicTeMU (OOC) mwms.To
poB OCHOBHOe :smmamre 6wro y:IteneHO .ItOCTDemm BHCOltOro Ra1180T.Ba 

.Hso6pazemm. C sTol nenm"6Wlll npo.Be.tteHH HoMe.tto.Bamm ocHoliHHX na-
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pSMeTJ)OB Tpy61tll 11 OOC, .BJIMlllll[X Ha q,oxyc:e:poBxy .nyt1a H reoMeTpH11e0-:. 
De xapauepHcT:mai:·:aso6paxemm. Tait, Hanpnep, .JtJm paonpe.nenelml! 
'IJICJia .BHTROB OTltlIOHIDll!el RaTymKH (OR) OT yr.JUI HaMOTtai BH6pa:a:a saxo
HOMepHOOTI,, llOSBOMIIIIBJI O.BeCTH R MHHJ!M3MY a6epJ)8Jn!ll OTKJIOHemm TJIIIla 
aCTlll'J&l.TllSMB. H ROIW sa CtzeT YBe.mtzeHHJI ,Il;HCTOpc:mt. IIooxonxy .ItHOTOP
Cllli He sapymaeT qioxyc:e:poBxy ny-qa, a.JllsMemreT nHmI> reoMeTpH"qecKll'.e 
pasMepH Jtso6pazemm, 6~o pemeHo xoweHc:e:po.BaTI> ee oxeMHHM ny:reM. 
IlpmleHeH11e oxellll:l ,1tJIIH8J,Dl"leo1tol qioxyo:apo.BD B OIITJIMMI,HOe paono.nozeHHe 
qioxyo:e:pynqel RaTYJIIXH Ha ropJIOBHHe TPY6KH nosBOJIHJJlI n~1, pa.BRO- _ 
11ep:a:ym qioxyc:e:po:sxy .nyt1a Ji IIHHJIMlUII,HHe xcRUemm nsrrHa no BCeMY pa6o
tz8l!IY IIOJm sxpua. 

B paspa6oTamJO)f OTltlIOmDJl{eM YCHJmTeJie llOilOJII,SOB8HH llO.nytleHH!le 
aBTOpoM HO.Blle oxeM!me peme:a:µ, ROTOpHe IlOS.BOJlRJ1l': 

:.. )".4,YIDllJlTl> ~80:BYJl Ji. -qacTOTHYJ) xapaRTepJIO'!,']IRII YOI!LlmTeJIJI ny:reM 
npll!MeHeHU B ttaClt8,Ite youemm JUUipJmeH.IIJI ,ltEl8D'I8CROI H&rpysltll ll 
BMIJtleJDJI TponoTopoB no cxeMe o o6~el 6asol; 

- DO.ItXJIJJ'Dt'l'I, OTltJIOBSDIUil8 YOILlIHTeJJ][ 1t HeCTa6RJD1S:HpOBaHHOyY ll'O
TO'Ilmcy' JIJITaHJIJI c YPOBHeMnyncSitlitl .no.±20%, 'IITO SHS'IBT8Jll,HO ynpoo
TIJIO pe8JD!88Inlll ml,1tl!RS.TOp0.B; 

- ynpOCTJ:TI, npone.nypy JI YJIY'illlllTI, TO'q:HOOTI, Hao-.rpolxll anepHO.ItH
tzeo1t0ro penua yoTaHOBJieHJDl Toxa :BOK :so Bpea nepexo,ItHoro nponec
oa. · 

Ilo.nyqeBHoe B lDfJlDSTOpe HS 83IIT 3IJIH3 BpeMS: YOTaHOBJiemm MaJtOH
ll&m.HOro TOKa B OK,pa:aHoe 35 DC, nos.BOJUl8T HaPR,ItY co CTSTJ111eCXD! 
(SaIIOMHe.tmHM Ha 9ttpaHe) JIS06pazeHHeM BHBO.ItH'fI, TSIOle SHa'll!'l'8JU,HHI 
06~e11 Jtl(HSMJ['q8CD JISMeW1111telca imqiopM8Iij1]!1 B ROM6mmpoBaHHOM peDMe 
(B ope.ItHew .no ro3 TO'lle1t sa nma pereHepamm). . 

Ilpo.Be,lleHH JICOJ[e,ItO.B8.JDIJI p8.3JIJI'mJDC MeTO,ItO.B ynp~emtR MO,ItyMTOp0Y 
'l'py6RJ1, B&XO,llsmtm,(OlI no.n .BHCOXJIM HanpmteHXeM. PeSJmSO.B8.HH8JI oxee 
,llOOTYJI& ~epes nepeXO.ItHOI ROB,IteHcaTop O KOYII8HCanHel TOJta ero sa:pSJta 
IlOS.BOJIUa JIOllO.II,80:BaTI, ynp&BJXQlq}'Je HMUynI>Cll npOHS.BOJll>HOI ~en
HOCTJ:. lioCJre.ItHee oum. B&DO, T. x. np• r(libpo»o11 onoco_de nocTPoeHIIJl 
. . . 
Cail Jl8T HeOOXO,ItlitMOCTl'I Il0,ll0.B8tm.Ba.TI, ~ TO,my BeltTOpa ltllll · OltpyxHOOTll: 
Jil MOUO O'l'ltpHn MO,ItyJIJITOp Ha .BC8 .BpEIWI IlOCTpOelDU! 8JieMeH'1'a. 

PaspadOTSHa OpllI'JDWII»lWl 0:X8M8-ynpauemm MO,ItyJUI'?Op0M.'l'pydu, .B 
ltOTOpol Jlcno.nsyeTCJI ycurre.u. C ItlllPPOBOlpery.mpo:BltOI R0~eHTa 
ycueJm.11. 

,!tu 3MT 3IJIH3 BIItpBHt YJtUOOr. _OOYJ1180T.Bll'1'l, 1to116mmpo.BUJDd pe
m·pa6o'1'H .. JIYT811 :BH6opa OIITDIUI,JUa OOOTHOmemd DTeHCllBJIOOTJI ·ny-qa 
3II, JtJD(TtnBOOTll :a: cK:B&Doon mmyncOB no,no.BeTa, a Ta.De JIYTeM cos-
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.ItaHl!II cxeM c noBmnemol cTa6Wll,HOCThD, o6ecne'WB8mtRX no~e~e 
yruisammx napa.MeT!)oB B sa.n;a.HHHX npe,1teJiax. 

' OcBOeHKe llp0MmllJI8HHOCThD BHIIyCKa 6ecceTO'IHOI 33JIT 3IJIH4' O,ltHHM 
KS lIIDlllRSTOPOB paspac!oTIGI ROTopol 6WI OH!IH, llOSBOJISieT COS,ItSTh JIH
,nHltaTOpH rpaqnrqecIGIX ,nRCIIJieeB c yJiy'm!emnm KalleCTBOM HS06pallteHJtll H 
SHS'qH'reJihHO MeHDIIIH:Mll: ra6apl'!THLllll! pasMepm.m. B :wmHXaTope, paspa6o
TaHHOM Ha·6ase BTO:I 33JlT, B OCHOBHOM HCllOJIDSOBaHH cxeMOTe~ecRKe 
pememm, nOJiytieHHHe npR cos.1tamm npe,u;mecTBYJllleft MO.IteJm KH.Itl!RaTopa. 
~ · Toro, llTO Tpy6xa 3IJIH4 oeeT Mem.myJ> cxopocTh BaIIJ[CR, B KH.Jtl!
RaTope. npRMeHeHa npoMUJllJieHHas: 6oJiee Me,ItJieHHas: OT1tlIOHJmllSH RaTYJIIKa. 
.ltJia 6JIOia!pOBKK IDJ,ltlntaTopa Ha BpeWI nepexo,Ita JIYlla HS O,ItHOI llOSKin![I![ B 
.ItPYI'YD B OTKJioHJIDIIIDl ycl'!JllITeJII,BBe,IteHS cnetnI8JIDHas: cxeMa, onpe,1temm
~SJI .ItJIKTeJIDHOCTh nepexo,ItHoro·npouecca • q>opJ.mI>YJlll8JI CRrHaJI sanpeTa. 
IIepeKJIDlleHlle pezm.toB pa60TH 33JIT OCYIJteCTBJmeTCJI yimipmJ;HpoBaHHm.m 
ycwmTe.nm.m: C ~poBWII ynpaBJieHHeM. 

.l{Jia aBTOHOMHOI npoBepRK pa60Tocnoco6HOCTH KH.Itl!RaTOPOB B HRX 
BcTpoew TecTOBHe reHepaTopu, ROTopse nosBo.mmT HaCTPaRBaTh qioxyca
poBey JIY'ia, ypoBem·saIJJ1cl'!, cxeM;V xoppe~ reoMeTpl'!llecIGIX KcRaJtemnt 
H BH61!paTh"OIITRMaJII,mrlt pexm,r YCTaHOBJiemm nepeXO,ItHOro npouecca OT-
1tlIOH1ID11ero MSI'Hl!ITHOro llOJIII. B lilH,ItmtaTope Ha 33Jl'l' 3IJIH3 B OCHOBy Tec
TOBOro reHepaTopa nOJioxeHa opl!'l'RHa.nr,Has cxee aRTRBHoro lleT!ipex
noJIDCmma - l'RpaTopa. 

OcHOBHHe TeXHJ!llecne xapaRTepKCTHRR HimHRSTOpoB: 

' lJapSMeTp 'l'JIII 33JIT 

3IJIH3 3IJllI4 
I. Pa6o-qee IIOJie, MM Oitp.¢ 240 I60x2IO 

RB8,IU).I?OxI70 
2. .niraMeTp · saxm:caHHoro wrrHa, . MM 0,4 0,3 
3. Koeq,.reoMeTpnecRl!'.X HcRaJtem 0,6% 0,6% 
4. BpeMlt CT:llpamm, C 0,2 0,5 
5. Bpea YCTaHOBRJI'. JJY'Ja B llpOHB-

BOJII,HYJ) IIOBHUHD, MltC ~35, ~IOO 

B ll8TBepTol rJiaBe npe,ItCTaBJieHa npSltTneCRSJI peaJDIBaIOm ,JtllCII~ 
JielHoro ROHTp()JJ'J.[epa (.I[[{) B CT&mapTe KAMAK,- ROTOpd mur.s:eTCH YHJm8P-
08Jll,llBM ycTpolcTBOM, .ItOIIYCltalJltlDI pa6ozy C .rm6w pacCMOTpeHHHM paaee 
rpaif>HllecRJtM JmltlDtATopoM, a TSRlle c paSJ.llAHHMH SBM, DellltllMII KAMAR
HHTeppetc/7 ,8/. .IlK OCYIJt8CTI!JmeT o6pa60TRY IIOCTYII8,lll!HX l,13 SBM rpalf>:H
lleC~ KOM&HJ( • o6ecne'!IMeT :!!HBO.It Ha SltpaH •so6puemdl, nocTpoeH-

IO 

j, 
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HHX KB TOlleK, 38,Ilrummt B a6cOJlll'l'HHX JJJIH OTHOCl!TeJU,Hl:IX KOOp,!tmlaTax; 
cmmo~oB; B8KTOP0B IlpoHBBOJIDHOI ,lt.ltJ!lm: H HanpaBJi:emm; OltpymtOCTel l,I 

'IIYr• 
B qiyEKJ:l;J!OHSJll,HOM H CTPYKTYPHOM OTHomeHIDDC paspa6oTaHmrlt SBTOpoM 

.ItK pas.1temreTCJI Ha ne -qacT11: o6IcyD onepau-oHHYJJ • ynpaBJIIDIQYD. STo 
llOSBOJilleT MllHJl'.MKBilpoBaTh annapaTHHe ~aTpaTH 11 YBeJI:mtUtTh Ha6op rpa
(pH'reCRJIX KOMaH,It rryTeM KCllOJil,SOBaHKII O,ItHJIX K TeX xe onep8.UJ[OHHHX 
ycTpolcTB B pasJIHlJHHX PeDMaX,pa6oTH .ItK. Ilpz CKHTese CTPYKTYJ)HOI cxe
MH .IlK BH6paH Mace I-aBTOMaTOl!!, lJTO MOTJIB1!pOB8HO CTpeMJieHKeMCOS,ItaTD 
ymraepcam.Hoe ycTpolcTBo, cnoco6Hoe pa6oTan KSX c .. pereHepaT:immn.m: 
Jm,D;IIR8TOP8MII, .It.lill ROTOPHX Tpe6yeTCJI BHCOKM CROPOCTh llOCTpoelil!H HS06-
puemm, TaR Kc 6oJiee ue,ItJieHHmm fflJ.ItlIKa.Topar.m Ha sanoM11Hamiel SJIT. 

HMell!lHlcs Ha6op rpaif>H'leCKHX ROMaH.It o6ecnetm:BaeT nocTpoemre Ha 
8ItpaHe ,ItllCIIJieS ,ItOCTaTOlJHO cJ'Iommx JIS06pSJtemd. HcllOJII,SOBaHJie npHHUR
na T9rl!p()BaHIJI JI pasMe~eHHe B O,ltBOM !6-paspg,ItHOM CJIOBe RO,ItOB nyx 
Cm.r80JIOB llJJlt llpK})81l!8mdl t:,. X, A Y B pe311Me KOpoTKJIX BeKTOp0B ll03BO
mmr npOHSBO,ItKTh IIJIOTHYD YJiaROBRY rp~ec:iou: .ltaHHllX B llaw!TB SBM. , 
IlpJI BHBO,Ite lila SltpaH ,Itl'!CIIJieJIJIS06pasemrl Cl):8RTPOB, .rpl$fROB ~ 

'JI T.n. c neJIDD noBmnemm 6BCTP0.1tellCTBJ!Ji JI COKP81l!eHl!II o6~eMa 6yq,epHott 
llaMIITJI B ROM8H,lty nocTpoemm TOlleK BBe,IteHa MO.ltlli;limta:Lum, IIOSBOJIJD!ll!UI 
pa60T8Th B pelll!Me np1!p8Jl!eHHI no O.ItHOft KB ROOp,ItHHaTHHX oceA (KB SBM 
BtmaeTrui: RO.It TOJIDRO O,ItHOI KOOp,!tmlaTH) • .ltJia y,no6CTBa nporpm,o.mpoBa
mm: HalJMO H .n.mrna ,nyI'JI ORJ>YDOCTH BB.n8ll'l'CJI, ll Bll,Ite yrJIOBOI Be.mrnrnu 
B rpa.zt1cax. 

CymeCTByeT MHOZeCTBO cnoco6oB reHepamm B8KTOPOB~ ~HI HS RO
TOPHX l!:MeeT CBOH ,ItOCTOJIHCTBa H He,ItOCT8TKJI. B paspa60TaHHOM .IlK npe,It
JIOZ8H K peaJI!ISOBaH MO,nR~OBaHHd Ia:ippOBOA napm(eTpHlleCKllll cnoco6 
IIOCTpoemm, B KOTOPOM BpeMR: nocTpoemm BeKTOpOB, Kalt HaJI60Jiee ll8CTO 
llCllOJIDSyeMWC MeMeHTOB HB06paseHJ[J!, nponop?a:OHSJil,HO ero .lt1DIH8. STO 
,ItOCTlll'aeTCS: IIyTeM BBe,IteHJIJI B .IlK onepanmr ,IteJiemm BeJlK'DIH ROOP,ItHHaT
HllX npHpalllemrl 11eKTopa. JIJrnelHas EHTepnoMintll OCYJlleCTBMeTCJI c no
MO~:> IIap8JIJ.leJI1,HHX HHTerpaTopoB, KOTOpHe o6ecne1DIBUJT 11'!8HDmyJ) nor. 
pemHOCTh :inrr~rplllpoB&lU!II no cpMHemm c no~e.1toB&TeJI1,HHMH. Kpor,re Toro, 
YBeJill'Dm81TCJI KOS~eBT JICIIOJlI,80B8lWI annapaTypH'JlK, T.R. Heo6XO
,nnme ,ItM_IIapaJIJieJIDHOI'O EI'l'erpHpoMDJI CYMlf!lTOpH npnerumrcs H npH 
BWIOJIHeHD .ItPYl'll onepand. · 

.nirc~e:lbml KOHTpoJinep cocTOIT xs CJie;nyDIIHX ocaoBHHX qjy1nt1nlo
H8JiliHHX 6JIOROB: ,IteDg>pSTOpoB KAJlAK-gJyHlU(Hll J/1 rpS(flnecux xowum; pe
l'ltCTpoB BBO.Ita .Itainna; onep8.UJ[oHHoro 6Jioxa; cxei,r onpe,1teJieH1U1: sa,1tepz
KJ1 :a: ~pMHpoBamtll 2 -CllrHMa; reHepaTopa CHMBOJIOB; ItlliPPO-aH&JIOroBl:IX 
npeo6pasoBaTMeil c BHXO,llHliMJI ycMrreJillMI[; :inrreppelca ltl.lallKaTYJ)H • CK; 
pacnpe,1tMHTe.u ynpaBJIJllllGIX Cl'!I'HaJIOB. 

II 



,IJ;na: pa60TH me C :rnrJtl!}ta'l'OpOM H& 8a/1T .l(OIIOJIBJITIJll,!10 paspa60T8H 
cIIeitJlaJII,mzl 6JrOK ynpaBJieHM, KOTOPHI CO.l(epnT CXellll YCTaHOBRJ! pe.DMa 
pa6oTH 3MT, a Tane ycTpolcTBO qiopMlp()Bau:EI Ha aK:pB.He Tpy6o nepe
RJ)ecTU KOOp,ItllHaTHOI'O mapa. 

B reHepaTope CllBOJIOB (I'C) npe.Il,llOZfl!IO. pe8.1D!SOl!8.HO opllI'llHa.lll,
HOe cxeaoe pemeoe, B ltO'l'OpoM CJ!lll!OJI CTpollTCSI Mfl'l'O,l(OM Jcy'CO'lHO-Jlll
Hebol annpoxc~, a J!ytl 13,I(OJII, KOHTypa ClDCBOJia nepeue111aeTCS1 c·no
cTommo:lt_ cxopocud 97 ' • Ilp11 HOM npDepHo l!,ItBoe · YJ,(em.maHCSI :apell!l ·.· 

.IIOCTpoemm ClDCIOJIOB no Cp8BHeHD:l C CYll(eCTBYJlltlll(K aH&JIOI'X'lHJilMJI MeTO
,l(&m, a TaDe SH&'lJl'l'eJII,HO CORJ)!!Jll&eTCJI o6'1>eM annapaTypH re. HHqiopp,m
llU o Bmfl'YP! CBMBOJI& xpaDTCJI B II3Y 8Ml'tOCTI,ll 512 6ah, B Ita'leCTBe 
KOToporo liCIIOJII,Sj'll'l'CSI :inrrerpSJII,HHe cxew Tmia KfiHII0II. 

reHepaTop Cl'IMBOJIOB o6ecne'fflB8eT nocTP()eRl!e cmmoJioB .ItB1X pas
MepoB :B cooneTCTl!D c I'OCT 13052-67 (xpoMe cTpo'llWX 6YitB pyccxoro 

JI Jl&TJIHCKOI'O 8J!IPUJIT&) • 
K rpapll'leCltOMY Jm,ltB&TOPY DipoptlSitJU!: JIOCTYII&8'1' OT me B 8Jl&JlOro

BOI qiopMe B Blll',l(e x-,Y-,1--mmm.uoB (ynpa:amm11u CJll'HaJIH - YJ)OBHJI TT.n). 
,D;na: l!ll!O.l(a B 31:N ~•cxol nq,opMaitD •cIIOJII,Sj'llTCSI CBeTOBOil Rap&H
.nam JID 1t0op.neaTKd map. Ilpe.nycMoTpeHo Tmate no,JtRJI]l'leDe 1u1aJ3HT~IO/ 
pH JµlR lll!O.I(& ~JITHO-I\111PPQBOI D!lx>PlltitD B ~OH&Jll,HHX ltO.ltOB • 

B SaBJICJDIOCTll OT Tllll& BCIIOJII,SyeMoro KOHTpOJJJ1epa xpelTa o6uea 
,JtSlD!lOOI MD,zy SBM Iii me OCYll(8C'l'llJIR:eTCSI B pe.DYe DJt)Ill]l.ltYa.Jll,HHX sanpo
COB J£D B peZIDle rpYJIIIOBOI Jiepe,Jt&'lK. 

CltopoC'l'I, JIOCTpoelDUI CT&E.l(aP'fHOl'O &JieMeBT& me Bw6w:paeTCSI B.S&llll
CDOCTll: OT 6HcTpo.nelcTBlilSI JIO,l(ltJIJRaeuoro :rm,ttnta'l'Opa. llaltc~ll&SI 
'1'8lt'l'OB&SI 'l&CTOT& OKOJIO 3~ BUdzpaeTCSI np:11 pa6oTe c 6scTpo,1telCTBYJ)
~ pereHep&TDHmf ][HJtlllt8TOP011, IIpB ltOTppol Bpea JIOCTpoeBJISI BeltTOpa 
MaltCJDIUI,HOI ,JtJDllDI - 340 MKC, Bpellll JIOC'1'po8Dl'I Oltp)'DOCTeff - 2 :tfC• 
BpelllI JIOCTP09BU CJDIBOJI& onpe,1t8JIH'1'CJI ero XOBJ1n'yp&In(d • Jl&XO,ll;K'l'CSI B 
npe.1teJl'.8X OT 2 .1(0 12 MKOo 

B IIJITOI rJI&lle paCC118'1'pllB8.eTCSI rp$1lecnA '1'8pDBU, B ltOTOpoM . 
JIOCTpo8D8 CTIUgt&prmiX 8.IIllleH'1'0ll •so6pue:IW[, ynpaueae ,lt][CIIJIHII, 
IIpHM • 11&Cff'DWI odpadoTD EIJ}opJl&UD 0'1' UUH'!'ypH B ltOOPJtllH8'1'HOI'O 
mapa, cus1, c nea-rpa.lll,liol Slll • p11,1t mm ~Hlt4d mmOJillllll'1'cs: »cTPO
e1mol MDpo-3111. TepMDU upe}tlUH&11H :Jt,U padO'l'H Ult JS UTOHOIIIIU 

CJ[CT9..X D'r,OJ&aTJ[S~ qmsnec:iaa: sxcnepoeHTO:B, TU• ll TIJ)MDU1,JDa 
C8'1'Ja/I2,l3/ • . . 

Ylt&Sumil rp11P118Cul TepDHU l!IUIN88'1' ll ce6JI rp$lfeom •B.lt][
· uTop Ha S&IIOIIIUlaDQel aJlT 3IJIH4, ,lKCIIJitlmd IIpOiltCCOp Ha OCHOH D-
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Jq)O-SBM1111, RJial!llaTYPY H ltOOJ).IUIHBTHHI map (KIII). TepMHHSJI npe,ItCTSBJVI
eT 0060! ltOHCTPYJtTHBHO SaltOHll:emnrl! IIpHdop H IIO.JtKJIJJqaeTCH R JIOKaJII,HOI 
TepMllHaJII,Hol ceTH 11epes m,:lpoBol uo.neu TltIIa K0.llEK. ,D;na: pa6oTH c SBM 
JilJIH ceTl>D ncnoJU,sj'll'l'CSI nporp8l,'ll,Olpyewe napaJIJieJU,mrlt (IS HJIH 8 paspJI
.ItOB) lilJilil noc~e.1tOB8TeJII,Hli! JmTeppelcu. CKOPOCTI, nepe.ztatm .ItaHHHX B no
CJie,ItOBSTeJII,HO~ lilHTeppelce llSMeHHeTCSI OT II0 .1(0 9600 60.zt. Bo3Mo.El0 
TSDe no.ztRJIJl11eHl!!e TepMlilHSJia 11epes TeJieTafhnmit KaHSJI. IIo.1tRJIJReHJ1e R 
CHCTeMe KAMAI{ MOXeT 6HTI> OCYll(eCTBJI8HO qepes Jlll6ue CTaH,1tapTHH8 p8I'RCT
pH BBO.l(a-BBBO.l(a. 

Paspa60TKa JUI BeJISCI, c Y'l!TOM CJie.ItYJllll!X OCHOBHNX npl!IHD;IJIIOB: 
- CBe.1(8Hlle K MHHJIMYMY cnei:ntaJII,HOI 9JI8KTPOHHOI aJIIIapaTypH JUI H 

BlllIOJIHeHJile OCHOBHHX JIOI'K118Cl0ll ~ymmxl H apHq:M8Tll1leCltl!X .ztelCTB:rd 
nporp&!Mao, "sanm:THM!I" :a ~ DKpo-8.BM; 

- IIOJiy'lemte MaltCHMaJII,HOI JµlR ,ItllHHOro THIIa MIIRP0llPOil8CCOpa (MII) 
CKOpOCTH renepSllHJil •sodpazemm:, qTO ,ItOCTHI'SeTCH IIyTeM npnreHeHJ!Ji 6H
crporo 8JII'OPFrMa llOCTpoeHlilSI BeKTOpOB, MHBHMll3axtl!H ROJllllieCTBa 06pa11te
mdt.1t JiawtTlil (Bee .nelCTBllll IIpOHSBO,ltllTCSl·Ha mryTpemmx peI'llcTpax MII), 
lilCIIOJU,SOBamm BXO,ItOB "±I" pel'ltcTpoB-cqeT'lllltOB RaK ycTpolcTB C OT,IteJU,
HHM 8,Iij)eCOM H .ztp.; 

- BOSMOXHOCTI, npocToro Hap811!lIBaHIUI CJICT8MB, B TOM qJ[CJie CaMHM 
IIOJll,30Ba.TeJieM. 

JUI COCTOHT HS: Mlllq)Onpo!leccopHoro dJioKa, 6JroKa II8.MfITlil, dJIOJta pe
reHepimo ,ItJIH&MH118CROI IIaWl'l'](, 6JroKa odpa60TKII npepBBaimJl, llHTepq>e!
CHOrO d.Ioxa, ·6Jro:Ka pel'RCTpoB-cqeT1lllltOll H D;JllpJ)O-aHMOrOBIDC npeodpaso
Ba.TeJiel, dJioKa o6pa6oTD 'i!'.-cHrH&Jia • ClllI'HaJIOB ynpaBJieHJrUI'. peDMEIMll 
padOTH nI,Itll:KaTopa. Bee 6~0KH CBSl3aHH Melr,lty co6ol qepes 061!lYD MaI'lilCT
paJII,. . 

lb!lq)Onp0Il8CCOpmil 6JIOlt BltlIJJllaeT B ce6SI MII THIIa K58illlli80, reHe
paTop TaKTOBOI 11acTOTH K cxofeMHHI KoHTpoJIJiep, Bllll~ gJyHRinm 
reHepaTopa YJIPaBJimlllll CJ!l'H8JIOB Jl_.l(BYXHaIIpaBJieHHoro qiopopoBaTeJIH 
IIIJ[H ,ItaHHHX. . 

EJroK IlaMHTJI'. COCTOJIT HS IIIl3Y e:MKOCTl>D BK 6dT, npe.l(HaSHa'leHHoro 
,nJIR saIIlilclil H·xpa.Hemm dasoBoro nporpma.moro o~ecneqel:llUI repYHHMa, H 
16K ddT ~ecRol onep&TJIBHOI nawrrx, 1t0Topaa xcnOJII,syeTcx x :Kalt 

CSyqiepHSJI nawrr1, .n;.IrR .D;HCllJieimoro ·qaibra, ··a T8IO!te .zµra .xpa.Hemr.a: nporpaMM, 
.D;HH~eCKH sarpyzaamx: HS ~eRTpa.1.ll,HOI 3BM.Paspa.6oTrura oplll'lilffiJll, 
cxeua perimepan;mt ,Itm!aJ,ll!1leCKol II8MSIT.li[,IIOJIHOcTlaD. ycTpa.w=llllliali noTe})R Bpe
uemi npo~eccopa IIpK perenepaJ.lHJ,I.HaJ)lJ.ltY c BHBO.l(OM cTaTH11eCKXX :e:so6paxe
mtit B 3WIOMmI8.lllteM peZH14e B Tel)MllHBJ1e lD488TCll B03MOZHOCTI, BHB0,ItHTI, Ta.R
ite BeCJIOJl:HHe .D;HHE!MR1ieCKH HSMeBSIIIJltl!eca: 06'!.eitTli B ROM6rump0Balll!OM pell004e 
pa60TH 3MT. 
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Hlrreweitcmd1 MOK npe,ItHI.SH/l'll9H He TOJIJ,RO .MJI CllJISJ[ Tepl!ll1UL7la C 
3BM :vm C8Tl>Dt HO lit .MJI IIOJntD)'lemur RMBlltaTypH ll Kill. K.71:aBJra'ryp& IIO.It
ItDRaeTca x o6~el MaI'llCTpaJIJ[ 'llepes ymmepca.m.md peI'lilcTp·K589HPI2, 
KOTOpml pa6oTaeT l3 peme :BXO,ItHOI'O IIOpTa._Klll CMSaH C JIOrJAeCKD ycT
po!CTl!OM, C IIOMO~D KOTOporo IIO 8:rtpaJIY nepeMelllB.eTCJ! nepexpeCTKe JI 00-

0TBeTOTBlill! C HanpaueHJleM Bp8.llleHJIR mapa. 
lll!Dm Clll'RaJ!Ol3 npepBllaIDIJI OT MamtaTypH, Km, napamrmHOI'O JI IIO

CJie,ll;OBaTe.in.ROI'O HHTeppeitcoB. a Tmate OT amrapaTypH; OIIpe,ll;emml{eit ROJie~ 
OIIepaIJ.m{ IIOOTpoemm T01mll: Ha axpaae ~Topa, IIO,ltKJID'lleJili it ltOHTpOJrJie
py IIpepima.mrtt. 

.lf.1m qJOpl41II)OBaHWI aHaJioroBHX CKI'H&JIOB I, y. IIOCTylla.Dl!llX Ha OTltliO
WIIlttlle yollJillTeJIJlt ncIIJiea, zcnoJII,symca IO-pasps,!UIHe peBepcJiIBBHe pe
I'llrcTpu-c-qeT'llmll lit CBJisamme O HlDOl UAITH. ,lvnrrenHOCTl, OII'HSJI& llO,ItOl3e
Ta 2 SaBHCKT OT JIH6p8lffloro peDMa pa6oTH llts,nm<aTOpa. Ynpa!IJiemte pe
DM8Mll[ pa60TH J[J{,ltlltR&TOpa OCYJlllC'?l3JUleTCJI npH IIOMOl!III l)eI"Jl:OTpa, TpETepH 
KOTOporo YCTUaBJDIB8Jl'l'Cli OT ,ItOIIOJIHlt'l'eJ1l>HOro ,ItelillI4>paTOpa 8,llpeCa. Bee 
yxasamme · penrcTpu a.npecymca Henocpe.ztcTBeHHo OT MIT. 

IlpHMeHeHKe r.nmpo-3111 :e COCTSlle rp~ecxoro Teplll[H&JI& IIOSJIOJillJIO 
sHallltTeJIJ,HO COiqlaTJ:Tl> o6~eM 3JleRTpoHHol amrapa'rypH. IIOJIHCllTl, HS,lt~

HOCTl, JI rx6KOCTl, T8pll]IH&JI8, p&CIIIilpllTl, Ha6op rp~ecm ROMaH,lt •• 'IITO 
ooodemi:o l!aDO, JieI'ltO aap8.lllJIBaTl, BOSMODOCTll T8PMJIHM& DyTeM IIO,ltl'CJID
-qemm .ztOIIOJDDtTeJIJ,HHX MO.ztYJlel IIIl81 c "saJlll!'l'BD" nporpaMMaa • 

B'mecTol rJiaBe paccMoTpeHa IIpaKTJl'leCltaJI pe8JIJ![SainlJI ycTpolcTB 
onepaTIIBl!OI'O JIJIO,Ita rpBqlFleOROI mtll>o~ (o:eeTOBOI Rap&H,'11;&111, ROOP.ltll
H&THHI map ll KOOp;ttKH&Tmnt PWI~)!~. a T&De yoTpolcTB nepe,Ita'q]I .ItaH-

. JmX l3 Tep&HaJII,HOI ceTK/I4,IS/. 
CHTOJIOI-Up8B;ll;am pearzpyeT H& BCIIHIIKY JIDOm($>pa np:a npox0:.ite

mm Jiy'la -qepes -row alq)axa, Ha ROTOPYI> JWipall,leH CK. Ilpll aTolf <li<>PMH
pyeTca -_ OllI'lULll npepuB&HllJI • IIOCTynauitd JI 3111. 

B 1ta"11eCTBe q,o-ronp1:emmta JI CK npneaea 11a.1ora6apJ1TBHI <lioTOYJIHO
DTUJ, ~3Y-60. M&JtclDfYM CIIelt'l'pUl>KOI -qyl!CTUTeJ!l,BOCll ltOTOporo COOT
HTCT:ayeT CIIelt'1'py J13J!Y11e!IU JIDOm($>pa KCIIonsyeMOI B pereHepaTDHOM 
EQJ,EU\Tope 3.1IT 3IJI033B. EJraro.ztapg BHCOxol -qyl!CTBBTenHOOTJ: ij'JY Jtl;&-

11eTp llO,ItJ[OI'O ouepcT:li:R: JI CK O,ll;ftJWI pamD,11,1 <p =0 • 5 MM, 11'1'0 II03BOJtll8'1' 
-ro,mo qm<CEJ>OBa.TI» OT.ztenmiei T01DtJl 11so6pa&emm • 

Koop,1t11HaTHHI map - yc-rpoloTBO JI JIQe JIKC'l'J'II&Dl!ero ~ Itliocxoc-r~m 
mapa. DHIJIII'O ,ItBe OTtIIeJm Cl506o,ltH. Il.P• BpaJlltHD mapa _cf>oPDPY:171"CJ1 Df
nynoH10 no111011Itm 1to-ropsx·nepe11e111&eTCJt nepexpecne (xypcop) u expue 
,ItKCIUeJI. 

lilrox ffl&UeBU 1t0op,ItKB&UHM mapo11 (Bill) co,ltpmrr cxe111 uoc,poe
BD uepupecTU • oxe111 onpe,le.1:em B8llpaB,tem :1~•m upa. KIii 
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MODO llCIIOJll>SOBSTl, KaR C pereHepaT1mmna. TaR RC sanoMHHaJlltlD( llH,Itmca-
TOPBMH .MJI BBO~a rpaq,:irqecxol ll~J)MaltlDI. . . 

Koop,ItHHaTHHI p!l'lar (KP) - YCTpoftC'l'BO, np:e: IIOMOJllll KO'l'Oporo _0,JUIOB
peMeHHo BpaJll8,11l'ca oc:e: .ItB'fX noTe~oMeTpoB BO Bsam.mo nepneHJtRRY,ngp
ma: II.IIOCKOC'l'JDC. IlepeMell!eHKe p!l'lara OTHOC:r.tTeJIJ,HO C'l'OpOH npm.myroJri:,im
Ka O.ItHos:aa'IJHo cooTBeTCTByeT noJIOJteHJDJ.nepexpecTmr Ha aiqlaHe anT.KP 
CJIYD'l' ,MJI Tex .Ee neJiei. 'IITO H Kill :e:. XOTJI llOSBOJIHeT BBonTI» I'PBIPll'l8C
KYJ) J!BlpOPMB.Intll C donmel cxopoCTl>D, SHS"ill'l'Ml>HO CJlOlEl!ee·B ll3I'OTOBJie
mm. KpoMe Toro, KPycTynaeT Kill no TO'IHOCTR YCTSHOBKll Jiy-qa B Sa,D;aH
HYD nosmnm. IJo aTl!M npR1mHaM B ceplllHoM npomsBo~cTBe dwr ocBoeH BH
nycx Kill, ltOTOpml :BXO;nKTB COCT8l3 rpa/liH'lec1toro ,ItJICIIJICS: Ha SMT, a TSR-
ze llCIIOJIJ,SyeTCJ! B .JU)yI'll TI.max ncIIJieeB. . 

-, B J!OR&Jll,m,rx TepllHH8JILJOOC ceTax • r,Jte pacCTOflHWi H9BeJIJOQI ll .zac-
. . 

TOTHaJI IIOJioca KaHaJia He orpaHJAeHa, H8pru:i;ir0Jia.l[I,li~ llCIIOJll>SOBS!l> CJlOll-
HYD . :e: ~oporYJ) IIpOMHIIIJieRHYD amrapaTypy .MJI llOJntD)'lemm TepMHHBJlOB X 

cen. c sToft nMl>D dwm paspa6oTam npoome n:aippo:eHe w.zteMH (KO,llEK-I 
JI KO.ItEK-2). KOTOpHe ll03BO~ IIO,IUtJID1ia'l'l> K 3H.f lt8lt CDXpoHHHe, Tait. H . 

acimxpomme TepM.RH8JIH. 3TH MO.IteMH padoTam co oTrumapTHHM conpueHH
exV -24 ·MKR'I".l' H Dem ncxpeTHO Jl[SMt!lHJieMYJ) OKOpOCTl, nepe~a'ID! ,Itammx 
OT !IO ,Ito 48K 60.It. . -. . . .. - . 

06a Tlllla MO~eMOB XCIIO.lll,3YJ)TCJI B T8PMJ[K8JILHOI C8Tll OHfIH. B_-qacT
HOCTJ[, paCCMOTpeHHHI B Y rJiaBe rpS@Aecm Tepwmu llO.ztRJ[JJq8H It 3BM . 
E3CM-6 -qepes KO.lllK-I. 

B_slU(Jlll<lem 4lOPMY.DpYJ>TCR ocHoBmie pesyJIJ,T&TH. · 

0cHOBHlie peSyJll>TaTU.ll9IDtH1We B ,!Ql;CCepTamm 
. -

I. IlpoBe,Itell 8HaJDIS nplDleHeHllJI ncIIJieeB B MllCCOBWC Sa,D;a'llax 9RCIIe-
PD8HTaJll,HOI qmsmm - H,IJ;epHol OIIIRTPOCltOIIIDI H TpaexTopma: llSMepcmtlll. 
a T8ltlle :s sa,D;a'llax npoeRTJIPOBaHU aJieMeHTOB qms]l'qecroa ycTaHOBox. -ql[C
Jieimoro uaJtXsa x Ma.TeMa'l'Jl'lecxoro wo~e.,mpo:eamm. 

2. Hcxo.ItR xa npoJ1e.zte:moro 81Wn'Isa B:spadoTamr ·Tpedo:Ba!Wl x annapa
Type rp~necnx .ItlfCIIJiee:a u Ha ocno:ee aTXX Tpedo:eamt1.paspa60TBJ1 PH.II: 
He,ItOpoI"Jl:X CII8Ill[8DSllpO:s&mmX YCTpOICTB, ROTOpHe B SaBKCJiDIOCTB OT 
ltOHiqleTHHX npDeHe:ed MOllHO ltOM6llHJ!pol3aT:& .JU)yr c Jij)jTOM .ItJI.R: IIOJIY'ile
mm HeOdXO,Il;llD,WX xapalt'l't!lPllCTlllt ,1tll8JIOI'OBOI CRCTeMH. 

3. PaspadoTau 6HcTpo.ztelcTByJ:lltl!i pereHepanmHJll!t rp~:ir<1ecltlll ~
xa~op (c1t0poc-r1, BHBO.Ita ~o 106 T$'11ex B ce:icy1JJty).IIpe,ItHa8Ha~emml B · 

nepl!IYJ) o-qepeJtE, .MJI KCIIOJil,SOB8HllJI B ene!tTpOMeTpu :e: TpaeKTOpma: RSMe
peDJIX. r.ite. Tpe6ymCH BUBO~ Ha axpu donmoro od~ewi .To'lle'll!HX HSo6pa
xemd :a: BHCOKd ypo:aen ,ItllUOI'Ol!Oit axTDHOCTll. 

4~ Paspa6oTaHH mmapa-rypa nocTpoemm TO'ie-qnoro nsodpaeima D: 
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a,u;airrep CB$18ll C SBM C,JIC-I604A, m:o,Jt1mt111e B COCTaB 6LICTpO.zt8HCTBYDl{8l'O 
pereHepauimoro rpl,I,K11ecxoro .ztJICIIJiea, npe.ztH&sHa11eHHoro ~ o6pa6oTRII 
RaMepma: CHDUtOB C ]ICllOJJI,80B8.HJleM CR&Dpym{ero aBTOMaTa HP.ll. ,. 

5. Cos.ztmm ,n:ea TliDia rpaiblt'!ecux :r.m.mmaTopo:e Ha 6:acTa6lUil,mot sa
noMIIHamtHX SJlT 3IJ1H3 JI 3IJilI4 IIPJD(Oro mutemm, llOSBOJIJ!DltHe llLIBO,ItllTI, 
cTaT11AecR11e :aso6pueH!IR npaxTlt'!ecma: aeorpaHJl['leHHoro o6~ee :e pelODlle 
sauo11111amu: K O.ztHOBpeueHJlo c sTKM - ;mm!lm'lecoe o6~eRTH cpe,Itllel 
CJIODOCTll :e peDMe pereaep~ (cxopoCTI, :BLlllO,Jta 2+5 •I04 TO'!eR ll cex.). 

6. Paspa6ou.H ,Itl'ICIIJielmdl: xoHTpoJJJiep ll.cTaanapTe KAMAK, o~a»
lltd.lllllPORIDI Ha6opoM rpa(pFl9ClOIX XOM&H.n (TO'!lOI l3 a6COJmTHHX JI OTHOC:a:
TeJIJ,HHX xoop.:mmaTax, ,ltJDIBHL!e • xopOTRlle BeltTOPLI, CJIMBOJILI pyccxoro ll 
JI&TKHCROro ~rra, oxpynoCTlit ll .ztYrK) . JI BOSMOXHOCTH) pa6.0TH ItllR C 
pereaep&TllBHlOOI, Tlll't • C SaIIOMHHBJll(PIW .KHJUm8TOpaMK. B Ra'!eCTBe YCT
polCTll onepaTDHOro BBO,It8 R ROH'l'poJl'Jiepy llO,ItICJIIRaJl'l'CR CBeTOBOI xapaH
,Itam, xoopnHaTHiil map • RJiaBKaTYpa. 

7. CoS,ItaH lllllq)Onponeccopmdl: .ltJ[CJIJiebJ,d! ROKTPOJ!Jlep, l3 ROTOpoM 
~HRI(Hlll .reaepaTopo:e CTa!J.n8pTma: 8J!eMeHTOB llS06pazeHM, CllRSI, c 6aso
:eol SBM, IIpJreM • 'IISCTJl:TDIM o6pa6oTita Jlllqx)pwm;D.OT ycTpoiCTll onepa
TllllHOro llBo,Ita, a Taiate qacT:i, onepand no o6pa6oTxe .ztJICIIJieboro <l3wa 
BimOJIJllml'CR :BCTpoeHHol JOmpO-SBM. 

8. :J3nepl!Lie B CCCP COS,It8H rpapJAecxd TepMIIHSJr H838UOIGIH8111!81 
SJiT JI BCTpoeHHOI MJntpo-SBM C 60.lJl,JIIDII'. a:BTOHOMHBMlit :BOSMODOCTJDm lit 
nporp~yeMLIM ypo:eHeM yu:eepC8JU>HOCT:a:. lbntpo-SBM Tepmraa.ta JD4eeT 
BKY'J.'PeHHllll naMIITJ, eMltOCTJ,m 8K 681T C llOSMOlDIOCTJ,m pacDIHpeBJIJl .ztO I6K 
6alT IIIl8Y x I6K 6alT 03Y, MHOroypoBHtBym ClitCTeyY npepBBamm, npo
rpma.mpyeMHe nap8JL!IeJII,mdl: K noCJie.ztOBaTeJII,Jml BHTepq>elcH ~ CllRSK C 
6asoBol SBM, c:acTeMol KAMAK lfJIH Tepmraam;aol ceT:i,m :a aunapaTY.PY ~ 
no.ztKJJ]PieHJIR ltOOp.:mm&THOro mapa, RJI&BllaTypH I: 88UOMIIIH8111lero JIIB,ltlllUlTO
pa. 

9. Paspa6oTaHH ItB.1Wo:ewe 110.ztew Ko.nm,.;r H KO.JIE;K-2 ·~ ac:imxpomio
ro • CJIHXpOBHoro no,lUUllJ'!emm TepM!i[BaJIOll It noCJie.ztoBaTenHHM JilitHWD,t 

c:a,is:a, o6ecne-ql(J3&onxa cxopocT:i, nepe.zta'IK .ztammx OT IIO .zto 9600 60.zt aa 
paccTORHJle .zto uecxom:.ma: lOIJioMeTpo:e. 

IO. Paspa6oTaim TPH TllIIB. ycTpolcTB onepaTDaoro BBO.tta:e SBM rpa
q>l!'!ecxol KHqlOJlllB.IGDt: c:eeTOllol xapaanam, xoop,Jtl'IHSTmdl: pyqar • xoop
;mmaTHWi map., 

II. Bl:mycx paspa6oTammx a:BTopoM pereaepaTnaoro z sanoMHH8DI!e
ro (3311T 3IJIH3) mwntaTopo:e, ncwrelHoro xoHTpouepa :e CT&H.n&PTe KA
MAK, c:eeTo:eoro xapaanama • xoop.:mmaTaoro mapa oclloea B OnHTHOM npoHs
:eo.ttCTll• omm. TaKHM o6pasoM, :e sH&'!KTeJII,Hol cTeneo pemeaa sa,u;a11a oc
Hantemm Jra6opaTopd OHffH rpaibl!'!eCRIMl! .ttHCJIJiem.m: ~ BcnOJII,so:eamm ll 
CHCTeMaX aBTOMa'l'][3aIUI)! qlllSlt'!eCxmt ]ICCJI8.tt0138Hld! lt o6pa6oTKJI .ztammX. 
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