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WHpoKoe BHenpeHHe sneKTpoHHbiX BbiqncJIHTenbHbiX MaWHH B pa3JIHqHbre 3BBHhSI 

¢lH3nqeCKOrO 8KCIIepnMeHTa 38 IIOCJIBJlH 18 rO)lbl llb!3B8JIO orrpeneneHJ-IbiH HHTepe·-:: CO 

CTOpOHhl ¢JH3HKOB-8KCIIBpHMBHT8TOpOB K BOnpoCaM BhlqUCJIHTBJibHOH TBXHUKH H ITpO

rpaMMHpOB8HH~. DepCOH8JI ¢lH3HqecKHX na6opaTOpHH rrpu nonrOTOBKB 3KCIT8pHMBHTOB 

HJIH o6pa6oTKB 8KCITBpHMBHT8JihHbiX Jl8l:Hb!X BblHY)I(JlBH ( B 60JlhlliHHCTBB CJiyqaeB ca

MOCTOSITBJibHO) OCB8HB8Tb TBXHHKy 38 \-1 H MBTOJlbl pa60Tbl Ha BbJqHCJIHTBJibHLIX Ma

WHH8X, 

DpH BceM MHoroo6pa3HH MaTepHana KaK no caM11M BbrcwcnnTeJibHbiM MaUIHHaM, 

TaK H no BOITpOC8M nporpaMMHpOB8HHSI B npouecce T8KOi\ paCJOTbl B03HHKa~T E;CTBCT

BBHHhlB TpynuocTH, CBSI38HHhle, rnaBHhlM o6pa3oM, c orpaH:HqeuuocTb~ JIHTepaTyphl, 

paccqHTaHHOH Ha ¢lH3HK8-8KCITep11MeHT8TOpa HJII1 Ha JIHU 1 38HI1M8~WHXCSI pa3BI1TI1eM 

MeTOJlHqecKHX BorrpocoB sKcnepi1MeHTaJbHOM ¢ln311Kn. Ecn11 yqecTb rrp11 aToM, qTo Me

TOJlHKa HCIIOJlb30B8HI1SI 38M B 8KCITep11MeHT8JibHOH ¢lH3HKe 6biCTpO COBepweHCTByeTCSI, 

TO 6yneT nOHSITeH 11HTepec CO CTOpOHbl ¢ln3nqeCKHX HHCTHTYTOB K JieTHeM WKOJie 06be

JlHHBHHOrO HHCTHTyTa SIJlBpHbiX HCCJIBJlOB8HHH - "Dpi1MBHBHI18 38M B 38Jlaqax 8KCne

pHMBHT8JibHOH ¢JH3HKH", 

'illKOJia rrpOBOJll1JI8Cb fla6opaTOpHeli BbJqHCJIHTBJibHOM TBXHHKH l1 8BTOM8TH38UHH 

Ol1Hl1 ( aHpeKTop - qneH-Koppecrrounew~ AH CCCP rrpo¢!. M.f.MewepSIKoB) B r. Anym

Te (KphlM) c 5 rro 19 MaSI 1968 roaa. 

DporpaMMa WKOJihl HapSILlY C OCHOBOnonara~IIIHMH BOIIpOCaMH BKJI~qana 

T8K)I(8 JIBKUI1H ITO HBKOTOph!M KO.IKpBTHhiM COBpBMBHHbiM MeTOLlHKaM, ilJISI 

qTBHI1SI JieKUHH 6hlJII1 I1p11rJiaWBHhl BBLlYlUHB cnBUI18JIHCThl 113 06beLlHHBHHOrO HHCTHTy

Ta SILlBpHbiX HCCJIBLlOB8HHH 1 11HCTHTYTOB CTpaa-yqacTHHU 0l1 rfl1, a T8K)I(e KOJIJierl1 H3 

esporreil:CKHX nccneaoBaTeJibCKHX ueHTpoB - UEPHa ( illseM:uapnSI) 11 CaRne ( 4>paHU11SI). 

He HMeSI B03MO*HOCTH orry6ni1KOB9Th sech MaTep11aJI, peKTopaT llfKOJibi noaroTo

BHJI K H3Ll8HI1~ OTLleJibHbie JieKUHH, CO} paHHB, B OCHOBHOM, HX B TOM BI1Jle 1 B KOTOpOM 

OHH 6hlJIH npeaCT8BJieHhl 8BTOpaMH, 

flHU 1 11HTepecy~IIIHXCSI JIBKUHSIMH n ITOl1HOM 06beMe 1 Mhl aapecyeM B • 6n6JIHOTBKY 

Ol1Hl1, rae uaxoai1TCSI rronHbiH c6opHI1K rrpoqi1TaHHbiX B wKone neKuHM:: "DpHMeHeHHe 

3BM B 38Jlaqax 8KCnepi1MeHT8JibHOH ¢lE3HKH", 

PeKTop lliKoJibi 

LlOKTOp TBXHHqeCKHX H8YK 

f.3AEI1HKI1H 

OTrreqaTaHo MeToaoM KcepoKc-po1anpHHT c MaTepHanoB, rroaroTOBJIBHHhlX 

peKTopaToM WKOJibi, 



IlporpaMMa illKOJIIll CTaBl1T CBC,eti aa;n;a-qeif paCCMOTpeHrae HeKOTOpO

ro Kpyra BOIIpuCOB SKCIIepitiMeHTaJ::&HOM cJ?ra311Kl1, r;n;e T6XHl/1Ka 3JI6KT

p0HHIDC Bhi'tiHCJIHTeJI:&HbiX Maillit.lH OIII16]J;6JlfiiOinli1M O~paSOM BJU1fi6T Ha MeTO

;z{Itllcy 3KCII6pli1M6HTa. B CBH3l/1 C 3~'l/1M li1MeeT CMhiCJI B3rJIHHYT:O C 06IniJIX 

II0311UH1t Ha HGKOTOpi:Je M6TO]J;l/1ti6CI:It.1e HanpaBJieHl/1fl 3KCnep¥IM6HTaJI:&HOi1 

WIJI3HKt1, . :a KOTOPI:JX BI:Jt:tHCJIMTeJI:&HHe MaiDit.lHLI sa:soe:saJira yJKe rrpoliHLie 

II03:Wlll;HVl", It! IlOilbiTaT:&Cfl oxapaKTeJ•l130BaT:& OCHOBHhle M6T0.1l;l/1li6CK116 npll1-

e~hl npHMeHeHHH 8BM. MLI He 6y;n;e1: OCTaBJIHT:& J3 CTOpOHe l/1 HGI\OTOpi:Je 

IIp06JieMHI:Je BOIIpOCbi C ~eJI:&IO IIpll1llJieli:& K Hl/1M It.lHTepec KaK IIOJI:030Ba

Teneti, TaR ll1 JIMn, saHli1MaromiJixCH pas:sl/1Tl/1eM MeTo;n;ralieCKit.lX :sonpoco:s. 

I. IlolieMY 8BM? 

ro:sopH o6 o6mlt.1X rrpe;n;nocwn:ax, onpe;n;eJIHBI11It.1X 111HPOKoe :sHe;n;pe

HHe 8B!J :S SKCI!epHMeHTaJI:&HyiD npclKTli1KY, MOlKHO OTMeTHT:& ;n;:sa OCHOB

HbiX MOMeHTa. 

I. YCJIOII\HGHVIe 3RCIIep11IM8HTc~ HBJIHeTCfi xapaRTepHO~ -qepTOll COB

peMeHHO~ Siterre P11IMeHTaJI:&Hoi1 H;n;e pHoi1: W11I311IKftl H <fJHs:vrKl/1 sJieMeH.TapHbiX 

'IaCTiti~. CTaHOBitiTCH 6onee KOMIIJIOI~CHOM CaMa M8TO]J;li1Ka npo:se;n;eHit.lfl . 
::mcnepHMeHTa Iti Hcnon:oayeMaH npu aTOM perHcTp:vrpyiOII4aJI annapaTypa. 

KaK CJie;n;CT:SHe STOrO, IIO'tiTl1 JiaBIIH006pa3HO YBGJIItlliHBaeTCH IIOTOK 

SKCnepHMeHTaJI:&HOW l1HcJ!OpMaUWH, I:OTOpaH :S no;n;aBJIHIDmeM 60JI:&111HHCT:Se 

cny'lae:s He MOllteT 6I:JT:& o6pa6o~ana c5ea npit.lMeHeHHJi no:sefti111It.1X ;n;ocTMJKe

H1.1i1 :ShfCU1CJIHTeJI:&HOi1 TeXHHRl/1. COJlpeMeHHbie MeTO;n;LI npo:se;n;eHHH SKCIIe

pHMeHTOB o6ycJ1a:snra:saroT KopeHHhiO waMeHeHHH :a cnocooax It.1 cpe;n;cT:sax 

perHCTpa~HH M o6pa60TKH SKCnepHMeHTaJI:&HOH 11HcJ?OpMa~It.1H rryTeM nepexo· _ 
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AB K pa3BMT~M CMCTBMBM HBKOITnBHMfl ~ o6pa60TKM AaHH~X, K BBTOMBTM-

3BUMM OCHOBHhlX npouecCOB ITpOBBA9HME ~l13HqecKMX 8KCrrepMM9HTOB. TipM 

8TOM illMpOKO MCITOnb3YIDTCH Cp9ACTBB EHqmcnMT9RbHOll ~9XHMKM. MMBHHO 

MBTOAU M CPBACTBa BHqMCJIMT9JibHOll T9XHMKM HBJIHIDTCH TOll OCHOBOI, 

HB KOTOpOM qJBKTMqeCKM ITpOMCXOAMT B 6yKBaJibHOM CMhlCJie nepeBoopyJKe

HMe 8KCnepMMBHTBnbHOM TBXHMKM M 06HOBJI9HMB MHOrMX MBTOAMqecKMX 

npmeMoB. 

TioMmMo ycnoJKHBHMH aKcnepmMeHTa M yBenmqeHMH aKcnepmMeHTanb

HhlX AaHH~X, qTo, B KOHeqHOM cqeTe, MOEHO xapaKTepM30BBTb KBK yBe

nmqeHMe KOJIJIIqecTBa nonyqaeMoU MH~OpMaUMM B YCJIOBHYID BAMHMUY BpeMe

HM, HBJib3H He yqMTHBB~b M CTOHMOCTHhlX ~aKTOpOB. 

2. BospacTaeT CTOMMOCTb caMOM e~MHMUH Bp9M9HM npoBe~e~MH 

8KCTI9pMM9HTa. ~MSMqecKMe YCTBHOBKM CTaHOBHTCfl 6onee cnOEH~MM M ~0-

porMMM. B KaqecTBe CBeJKeronpwMepaMOJKHO YITOMHHYTb YCKOpMTBJib Ha 

70 raB MHCTMTyTa ~M3MKM BHCOKMX 8Heprmll, coopymeHM9 KOTOporo oue

HMBaeTCH MHOrMMM MJIIJIJIMOHaMM pydJiei1 .• ry /?.e TGH~9HI.J;VIIO MOiiUIO 3aMeTMTb 

B pa3BMTMM 8KCIT9pMMGHTBnbHOli anrrapaTypw. Tiy3HpbROBU8 KaMepu, 

C03;LJ;BBB9Mb18 ll.JIH paOOTbi H~ 8TOM YCI\OpMTeJie ( "Iv1I1pa6enb 11 III UCI{AT"), 

npeBpamaroTCfl B 60JiblliM9 M CJIOEHHe T9KHMqeCKJIIe l\OMITJI9KCH. CTOMMOCT

HLie C ooopaJKeHMH, CBH3BHHbie C Y.2J:OpOJK3.HMez..f e;z:r.MHMULI BpeMBHJII ::mcnepm

M9HTa, o6ycnaBnmBaroT nomcK nyTe~ oorree a~~eKTMBHoA oopa6oTKM rrony

qaeMoll JIIH~OpMBUJIIJII, OUBHKJII TIOJI63HOOT~ STOll MH~OpMBUMJII B xo;z:r.e OaMoro 

8KCITepMM9HTa JII opraHM3BUMJII 8KOTI9pMM9HTa 0 TBKMM pacqeTOM, qTo6u 

MaKCMMBJibHO yBenmqMT:b UBHHOOTb OOOJIIpaeMh1X ;z:r.aHHbiX. 

ABTOMaTM3BUMH M 00 OOBHHO KOMIT.ITBKOHBH BBTOMBTM3BUHH BOero 

8KCITBpMMBHTB, KOTOpaH Hamdonee TIOJIH) MOmeT 6HTb perneHa Ha OCHOBe 

MOITOJib30BBHMH TBXHMKM BhlqMOJIMTeJibH~X MBlliMH, OTKph1BB9T onpe;z:r.eneHI-Ibi9 
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nepcnei<~V1Bbl :s pemeHV1VI a~Hx :sonpoco:s. ro:sopR o KOJ.m3IeKo~~M-~:s~OMa

TH3ar.uni WL13Htle cKoro aKOI~epNIMeH~a, oJieli,yeT noHHMaT:& :saax.tMoo:sHaaH

HYIO a:sToMaTx.taau;x.tiO npou;eooo:s ynpa:sJieHVIH VIOTOtrHliiKOM t.IaOTVIU (yoKopx.t

TeJI:o, peaKTop), npoueoco:s perx.tc:Tpau;NINI NIOOJie,iJ;yeMoro WI13VItleoKoro 

HBJI6HI1H B ,iJ;6T9KTOpax (Ka.¥epa, c:tr6Ttll1KVI VI T.,iJ;.) VI, KOH6t.IHO, npo

IJ;6000B ooopa, oopa6oTHVI-H aHaJiuraa noJiyqaeMwx ,iJ;aHHblX, KOTopble HBJIH

IOTOH HOH6t.IHblM peayJI:&TaTOM 8KOnE:px.tM6HTa, onpaB,iJ;bl:BaiOmVIM ero ilOOTa

HOBKy. 

B NIOTOpx.ttreoHoM nJiaHe HonoJI:oao:saHx.te 9BM :s aa,iJ;atrax aRonepx.t- . 

M6HTaJI:&HOit WI13VIKI1 OTHOOVITOH K ~~OMY :speM6HI1, KOr,iJ;a Ha 8TII!X Malll~HaX . 

pemaJINIO:O pa3JII1'C!Hbl6 Bbll.lVIOJII1T6JI:&Hb16 3a,iJ;atlVI. 'rlep:sble UNI<lJpOBble Bbll.ll10JIVI

T6JI:&Hble Malliii!Hbl ( traOTO VIX Ha3biBHIOT Malllii!HaMII! nep:soro ilOKOJI6HVIH) B 

OII!JIY OBOII!X orpaHI1tl6HHblX B03MO~IOOT61 VI, l.lTO He MeHee :Ba~HO, orpa

Hz.tqeHHOrO MaTeMaTNI'CleCKOrO 0060JI6l.l6HVIH,H6 MOrJIVI Y.itOBJI6TBOpi1T:O paaH~ 

o6pa3HblM TpeooBaHVI.f!M,B03H~KaiOmiU.I npii! oopaoOTK6 8KOnepVIM6HTaJI:&-

HOI x.tHqJOpMaUNIM. Kpyr aa,iJ;atr, peJUaeMbiX o noMom:&IO MamNIH, oblJI orpaHM

treH, orpaHVIl.l6HHblM ObiJI II! Kpyr a:<onepHM6HTaTOpO:B, HOTIOJI:&ayromx.tx 8TH 

MaiUHHbl • 

. C pa3BVIT116M T6XH11KVI Bbll.lVI JJIVIT6JI:OHblX MalliHH, YB6JI11tl6HHeM VIX 

ObiOTpO,i!;6MOTBVlfl, a TaKEe OOBOeH~eM KOJIJieHTWBaMH ~Vl3Vltl60KVIX Jia6opa

TOpvtl T6XHI1KVI nporpaMMHpO:BaHHH paOTYT BI1II1p:O I1 BrJiyo:& Bbll.lHOJIHTeJI:&

Hhle paoOTbl Ha MallmHax, OBfl3aHH)J6 0 MaTeMaTNitleOKOifi O~paoOTKOift. 

· aKonepNIMeHTaJI:&HbiX H Te opeTwieo ~NIX peayJI:&TaTOB. Pon:o SBM KaK "YHH

:sepoaJI:&Horo Bblt.III!OJIHTeJIH" :s <1JNiaV1t~ecKvrx Jia6opaTopHHX :soapacTaeT. 

CTaHOBHTOfl HeMwcJIMMO npOBO,iJ;WT:& WH3Ht~ecRwe wooJie,iJ;oBaHHfl oea HcnoJI:o

ao:saHHfl aToro "BbltiHOJIHTeJIH" npV1 no,iJ;rOTOBKe aRonepwMeHTa 11 oopa6oT

KII! ilOJiytleHHblX.B XO,il;6 8KOnepliiM8HTa peayJI:&TaTOB. 
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Pa3Bl1TI16 cpe,ZJ;CTB BbF·Il1CJH'lT8J1bHOM T8XHviH'l1 OT ee aapOJit,ZJ;em'I.H ;LJ;O 

cero:n;HHillHL1X ,ZJ;HeM CTMMYJJMpOBano M npO,Zl;OJJEaeT CTMMYJJMpOBaTb M8TO,ZJ;MHY 

nuqMcllMTenbHhlX pa6oT. Bee HOBue BhlrrycKaeMue Ha p~HOK 6onbmMe nuqM~ 

nMTenbHbie .MalllMHhl cTaHOBHTCH HeMe:n;neHHbiM ,ZJ;OCT OHHl1eM KPYITHbiX (fn1aMqec· 

KMX U6HTpOB, BJJMHfi OITp8,ZJ;6J1HIDmMM o6pa30M Ha M8TO;LJ;MKY 3KCIT6pMM6HTa, 

OC006HHO B qacTM o6pa60TKM 3KCrrepMM6HTBJ1bHhlX peaynbTaTOB. 

TeH:n;eHUMM B paaBMTMM BhlqMcn~Ten:&HhlX cpe,ZJ;cTB c Mcrron:osoBaHMeM 

8BM B c,lJHsl1qeoiurx MHOTMTyTax MOJKHO oxapaHTepMsonaTb one,ZJ;yiDII.lMMM 

ITOJ10ii\6Hl1fiMM: 

- B HPYITHhlX ~HSMqecHMX MHOT~TyTax, B l10Cne,ZJ;oBaTen:ooKMX nauM~ 

HBJlbHblX M M6JK,ZJ;yHapO,ZJ;HbiX U6HTpax 0 ::>3,ZJ;aiDTCfi MO!l\Hbi6 BbiqvronMT6J1bHhl6 

KOMITJ16IWhl ( U6HTpbl), BHJJIDqaroll.lMe O,ZJ; iY l1JIW H60I\OJ1bHO OOJlbillMX 'BbiqMOJJM-

T6J1bHhlX MBillMH. 

- TWIT MBillMH OITp6,ZJ;6J1H6TOfi Cp3,Zl;OTBaMM M B03MOii\HOCTfiMM OTpaHhl. 

KaH npanvmo, aTo MamMHhi Bhlomero Krracoa. 

- Worron1syroToH yHvrBepoan1Hhl13 UM~poBhle :suqMonMTBnbHhle MaWMHhl 

o pa3BMTbiM rrporpaM11HbiM o<5eoneqeHM,3M. 

- Xapai\TepHoi1 qepToi1 ;zr,nH sa:1a,ZJ;HhiX na6opaTopMi1 HBJIHeTofi To, 

'liTO HapH;zr,y 0 BblqMOJ1MT6J1bHOi1 MBillHHI)M JIIHCTMTYT rrpMOOpeTaeT M pa3BM

TOe conpeMeHHoe MaTeMaTMqeoHoe oo(}orreqeHMe. B paMHax ~MsMqecHoro 

MHOTMTyTa rrpOMCXO;lf,MT Jll1ill:O pa3Bl1TL-W 3TOrO 

T6J1bHO H M60THbiM YOJJOBMfiM. 

ITpMB6;lf,6M B HaqecTB6 rrpl1Mepa CB6,ZJ;6HMfl 0 U6HTp8JibHblX BbJqMCJ1l1-. 
T6JibHb1X KOMrrneKoax KPYITH6MlllMX qmsnqeoKL1X Moone:n;o:saTenbOKMX ueHTPOB 

( Ta6JIL1Ua I 11 2). 
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UeHTp 

UEPH 

EpyKxewBeHcRa.ff 
HauvwHan~Ha.ff 
na6opaTopH.ff 

( Cll!A) 

Caxne · 
(~paHUH.ff) 

Ta6mu.4a I 

Maw~Hhl ueHTpan~Horo B~qHcnMTen~noro 
IWMrrnexca 

CUC-6600, C.UC-6400, . C,I{C-3800 

E8CM-6, E8CM-4, C.I(C-I604A 

C.I(G-6600, C.I(C..:.6600, IBM-7094, 
P.UP-6 . 

C.I(C-6600, IBM-360/75, IBM-7094 

0CHOBHhl6 rrapaME Tp~ 8BM 

IIapaMe.Tphl C.I(C-6600 C.I(C-6~·00 C.UC-3800 IBM-360/75 IBM-7094 

IlaM.ffT~ 

cJ?eppHT~ 

,1(MCKH 
MarH.neHT 

I28 
,1(a 
,1(a 

TblC. 

.I(nviHa cnoBa 60 B U6HT~. 
I2 B rrepVI • 

O,IMHOeK UMKn rraM.ffTM 

0THOCt1Ten~Ha.ff 
IIpOM3B0,1(HTen~HOCTb 9 

64 ~·hie. 32 Tb10. 
,1(a H6T 
,1(a ,1(a 

60 B U6HT. 48 
I2 B rrepVI(P. 

O,I ~!Rce.K.O, 7 

4 2,5 

7 

64 

;n;a 
,1(a 

64 

0~75 

TbiO. 32 TblO. 

;n;a 
,1(a 

36 

I,4, 
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3. 8BM B rrpoue ace periticTpHijLH1 ~~mcnepitiMeH'I'aJI:&uo~ 

MHdiOpMaUv.ttL 

HapH,ey C T pa,ZJ;ItiUiti OHHblM l1 on 0JIJ>3 OBaHv.te M yHv.tBe PC.aJibHblX gv.rclJp OBblX 

B~tJ:ItiC1IItiT81IEH~X MaillHH ,ZJ;1Ifl pa31IItltiH~J: B~tJ:ItiC1IItiT8JIEH~X 3a,ZJ;ati B Haqane 
' 
T8RYil.l8rO ,ZJ;8CHTiti1I8Titlff B03In1I\JIO HOB08 M8TO,ZJ;Itlti8CI\08 HanpaBJI8Hitie 

~mcnepitiM8HTaJIEHOM qJl13MRH, npe,ZJ;yCMcLTpHBaiOil.lee HCn01IE30BaHitie 8BM C 

nporpaMMHoi1 opraHMaauweiii paooThi HE:noope,ZJ;cTBeHHO B npouecce npoBe

,ZJ;eHHH ~HawqecRoro sRcnepwMeHTa ,ZJ;1Ifl HaRonneHHH Iti o6paooTRH nonyqa

eMbiX ,ZJ;aHHbiX. 

I. TipenrrocbiJIKv.t HonoJIL30EaHrru: 8BM ,ZJ;1IH BTHX uenei1 OblJIH npo,ZJ;ItiR

TOBaHbl CJI8,ZJ;YIOIIU1MH C006paJK8HitlfiMI1. ( O,ZJ;HOti CTOp.OHhl, YCJIOJ!tHHJiaCE 
'-

8JI8RTpOHHaH 8I\CITepitiM8HTaJIEHaH anrrcpaTypa, 003,ZJ;aBaeMaH ,ZJ;1IH perv.toT-

pagMiti onpe,ZJ;eneHHoro Rnac oa HH(flopMa UHH. 'iacT o TartaH arrrrapaTypa cTpo

HnacE no TeM )J\e rrpMHIJ;HnaM, tiTO M IbltiMC1IMTG1IER~e MallllllHbl, Iti BI\1IIOtJ:a

Jia OT,ZJ;81IEHL18 8JI8M8HTbi Iti OJIOJ\11 B~tiV. OJil1TeJIEHbiX ManmH ( (Qeppv.tTO.Bhl8 

OJIOKiti naMflTH, Hal\Onv.tTeJIIti Ha MarHH~HOM JI8HTe Iti T.,ZJ;.). Tipiti BTOM 

8!\CnepMMeHTaJIEHaH arrnapaTypa paOOQMTbiBaJiaCE Ha orpaHMqeHHOe tiHCJIO 

peJKv.tMOB pa6oT~, cneu;m~v.rqHblX ,ZJ;JIH ,ZJ;aHHoro Hnacca 8!\cnepv.rMeHTOB. Tipo

rpaMMa pa6oTbl TaRoi1 annapaTypbl od~qHo ohlna ~v.rRcv.rpoEaHa M Morna Ha

MeHHTECH nyTeM nepeKJIIOti8Hit1H COOTBeTOTBYIOil.litiX opraHOB ynpaBJI8Hit1H. 

HaM6onee xapaRTepHoiii 8RcnepitiMeHTa~EHoi1 annapaTypoiii, npv.r6nH~aiOmeiiicH 

no CBoeiii 1\0HCTPYRUitiitl Iti JIOrVIKe TIOCTpoeHt1fl R 8Bivl, Ob11IM MHOrOitaHanE

Hble aMnJIHTY,ZJ;Hble Iti BpeMeHHble aHa1IM3aTOpb1. PaClllv.tpeHitie ~YHI\UHM Tai\ItiX 

npitiOQPOB no oopa60TKe 8RCnepitiM8HTa1IEHblX ,ZJ;aHHblX OblJIO CBH3aHO, rnaB

HbiM 06pa30M, C yCJIOJKHeHit18M JIOritiqecRitiX It1 apv.t~MeTit1ti8CI\ItiX 01IOKOB 

8Tl'IX rrpv.t60pOB. ECT8CTB8HHblM lliarOM, ilO,ZJ;rOTOBJI8HHbiM OnGITOM fi,Z1;8pHOM 

~- pa~:t1081IeKTpOHitiKiti, HBL11IOCE TO, tiTO BM8CTO cneuHaJIM3HpOBaHHOM perHCT

pHpyiOil.l8M VI oopac5aT1IBaiOmeiii 8JieRTpoHHoiii annapaTypbi B pH,ZJ;e cnytJ:aeB 

Hcnonb30BanHCb Manble 3BM. 
8 



,IlpyraH CT OpOHa, B 3Haqw~eJI:OHOM C'l'eiieHM CIIOC OOCTBOBaBlilaH 

6ypHOMY BHe;n;peHli'liO 8BM B ::mcnepMMeHTaJI:&HyiO qJ:t13MKY, ObiJia o6yCJIOBJieHa 

TeM, qTo IIpOMbllllJieHHOCT:O pH,?J;a c:TpaH I\ TOMY BpeMeHM HaqaJia BbiiiYCKaT:& 

cpaBHI1TeJI:&HO He6oJI~ll!Me YHMBepoaJI:&Hble 8BM C nporpaMMHOM opraHVI3ai.J;M

eA pa60T~, IIpM STOM CTOHMOCT:& MalllMH IIp!i16JIMZaJiaC:& K CTOMMOCTM CIIe

I.J;MaJIM3IdpOBaHHbiX perMCTpMpyiOmM~C IIpMOOpOB. 

IlepB~e JKe IIOIIbiTKM MCIIOJIJ)3 OBaHMfl 8BM Henocpe;n;CTBeHHO B I\aqe CT

Be sKcrrepeMeHTaJI:&Horo perMcTpllpyiOmero o6opy;n;oBaHMH ;n;aJIH o6Ha;n;e~MBa

romee peayJI:&TaT~ M TIOKa3aJIM, q~~O OHH He TOJI:OI\0 YAOBJieTBOpMTeJI:&HO . 
crrpaBJIHIOTCH C pH,Z!;OM OTpa6oTaHlfbl:X: MBTO,I(HqecHMX npMeMOB COOpa SKCTie

pHMeHTaJI:&HOM HH~OpMaUMM, HO VI OTKpbiBaiOT HOBcle B03MOmHOCTM B CaMOM 

· MeTO,?J;HKe perMCTpau;MM 11 Oc5pa6o~~KH SKCTiepMMeHTaJibHbiX ,?J;aHHbiX. 110CJie;n;

Hee CBH3aHO C TeM, qTo 6JiarO~lpH pa3BMTO~ JIOrMK~ VI nporpaMMHOM opr& 

HM3aUVIH pa60Tbi · 8BM TI03BOJIHIOT TipOBO,I(Ii1Tn BO BpeMH HaROTIJieHM.fi ,I(aHHhiX 

vrx JIOrMqecimlfi OT6op vr paaJIJIIqr-r:no o6pa6oTI\Y, qTo aHaqwTeJI:&Ho pacllllllpH

eT SKcrrep:viMeHTaJI:&Hble B03MO/i\HOUTJII, II03BOJIHBT KOHTpOJIMpOBaT:& SRCneplll

MeHT ITO pe3yJI:&TaTaM OOJiee TIOJUOM o6paOOTlUI. 

B HaCTOH!l{ee BpeMH yze Hn: OOGYII\;tJ;aeTCfl BOUpOC, ROTOpbiiJ: COBCeM 

He;n;aBHO 611JI npe;n;MeTOM ;ZJ;HCKYCCJ1M, B TOM qJi1CJie Ha npe,I(CTaBIIITeJI:OHblX 

HaUMOHaJI:&HbiX H MBllt;ZJ;yHapO,Z!;HblX :\OH~epeHUL1HX- B KaKOM HanpaBJieHHIII 

CJie;n;yeT pa3BIIIBaT:& u;m)JPOBYIO pe::IIICTpi1pyiOll(YIO annapaTypy: no IIYTI1 

ycTpoi1cTB c WHKCIIIpoBaHHoA npo::pa.MMoi1 paooTnr HJU1 JKe no nyTM 8BM c 

3aTIOMIIIHaeMOM nporpaM;,wi1. Ill XO'Cfl periiiCTpiiipyiOII{Me ycTpOMCTBa C <lmKCH.:.. 

poBaHHOM nporpaMMOM He yTpaTliVIM CBOero 3HaqeHMfl B T:viiiOBbiX aa;n;aqax 

cneKTpOMeTpHM, TBXHMI\a 8BM Up)qHo sa:aoe:aaJia II03MUHI1 B SKCIIBpMMeH

TaJI:&HOM cJ)MSMKe. 8BM cTaJia O,ZI;H:rlM 113 ocHOBHhiX sKcnepitiMeHTaJI:&HblX npM

oopo:a B 6ec~MJI:&MOBOM MeTO;tJ;MKe ~I13MK:t1 B~COKMX SHepr:viM M pa3JIVIqH~X 

aa,ZI;aqax cneKTpoMeTpMM. 
'· 



2. CxeMa 8KCIT6DMMeHTa C BKniDt[6HMeM 8BM B TpaKT perHCTPSUHM 

8KCrrepMM8HTan~HO~ HH~dpMaUM11 MOE8T OhlT~ B OOll.(GM cnyqae npe~cTaBne

HS pmcyHKOM I. 11HWOPMSU11fl o6 11ccne;~yeMoM Qjmsmqeci<o.M rrpouecce, co-

6mpaeMaH c' IIOMOll.(~IO ~eTeKTOpOB 113JIJt[8HMH (qacTMU) -aoJiyrrpOBO~HMI\0-

Bhle M CUMHTMJIJiflUMOHHhle cqeT"tiHKH, HOI\pOBhie l\8M8pbl 11 ~p. - npe o6pa-

30BbiB88TCfl 8Tl111H ~eTel\TOp8M11 B 8JI8JCTp11'ti6Cl\Me C11rHaJih1. I1apaMeTphl 

Tal\MX c11rHaJioB (aMrrJIMTy~a MMnyn~ca, BpeMH ero noHBJieHL'lfl, caM waRT 

ITOflBJI8HI1H I1JI11 OTCYTCTBHfl CMrHaJia) :capal\T8pl13YIOT TOT 11JII1 MHOM 11CCJie

~yeMbl~ 0MsmqecKMU napaMeTp. 

ITocne ycmneHmH 11 cneuMaJI~Horl) oToopa (coBrta~eHme, aHT11COBrra

~eHme .11 T. ~. ) rrapaMeTpbi perMCTpMpyOMblX CL1rH8JIOB rrpe o6pa3 0BbiB8IOTCH 

B U11~poByro (QopMy B c5JioKe rrpeoopaso:3aHMH:.·t!acTo rrpouecc npeo"'paso

BaHMH B UL1qJpOBOM KO~ H83biJ38IOT KO,UltL?OBAHLIIEM. I1pe~eTaBJieH11e B UWiJpo-
-------:-

BOM KO~e KOOp~L1H8T 1101\phl B L10KpOBO:il: KaMepe, 8MITJIHTY~bl MMIIYJI~ea rrp11 

aMITJIMTY~HOM aHanM3e, BpeMeHM IIOflBJI,3HMfl L1MIIYJI~ea npm DpeMeHHbiX I13Me

peHMRX - Bee 8TO rrpL1M8pbl KO~L1pOBaH tiH. IIo.nyqeHHbiM B pesyJI~Ta~e KOJ!;Iti

poBaHL1fl UM~pOBO~ KO~ BBO~MTCH B Bbl{MeJIMTen~HYID M8llil1HY ~nH HaKOITJie

HMH. Hal\OITJI8H;Me AaHHhiX MO~KeT rrpOBO~MT~eH KaK J83 rrpe~BapMTeJI~HO~ 

06pa60TKL1 B 8BM, KOr~a Bee IIOeTyrraomHe ~aHHhle 38IT11ChlB8IOTCfl B onepa

T11BHYIO rraMH:T~ 8BM 11JIH Ha MarHHTHYIO · JieHTY, Tal\ H C npe~BapMTen~HOH 

OupaoOTl\011 B 8BM ( eopTMpOBKOM ITO K3.H8JI8M erreKTpa, OT6paKOJ3KO~ ITO 

3a,I(aHHhiM rrp113H8K8M I1 T. ~. ) •. 

PesynbTaThl o6p~OOTKI1.AO~~H~ 6blT~ rrpe~cTaBJieHbl 3KCIIepl1MeHT8TO

py B y~o6HoPi: 11. rroHHTHot1 ~Jifl Hero c.IJopMe o uen~ro KOHTPOJiff·sa sRerrepm

MeHTOM, a T8KEe MCIIOJI~30B8Hhl (rrpHMO I1JIL1 qep~& OCMhleJI11B8HH8 qenoBe

KOM) AJifl B03~ePi:dTBI1fl Ha Bee 3B8H~fl 3KCIT8pl1M8HTa (o6paTH8H CBH3~).· 

r. 8,7.4ec~ Mhi cTaJIKMBaeMefl e YITPABJIEHWEH ::mcnepmMeHTaJI~HhlM o6opy~oBaH11eM . · 

(11n11 :;menep11MeHTOM) e rrqMo~IO 9BM. 

IO 
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3. Pe:HmM pa6oTr:.I 8BM 11Ha JIMHJ1!1" r1 11BHe 11 • Bl~Jllo"t.IeHHe SBM He

rrocpe,21;cTBeHHO B TpaRT perMCTpaQMM 3RCTI8pMM8HTaE~HUX ,2l;aHHhlX ~Efl Ha-
• 

ROTillBHMfl MnM 06pa60TKH 3TMX ,Il;aHHhl:C B rrpou;ecce CaMero 3KCII8pMM8HTa 

6y,21;8M Ha3biBaT~ pelltHMOM paOOTbi 8BM "Ha J.ritiHHitln C 3KCII8pitiM8HTan~HOM 

anrrapaTypoll (on,- t:ine. ) . 
B Tex cnyqamc, Kor~a oopaoo~~Ka sKcrrepMMeHTan:&HbiX .n;aHHblX rrpo

BOAMTc fl IIOCE8 OI\OHtiaHitiH 3KCII8pitiM8HTa, T. e. BH8 ROE:&Ua 3I\CII8piiiM8H

Tan:&HOrO o6opy~oBaHIII~, peayn:oTaThl o6pa6oTKH ~HSIIIK rronyqa~T qepea 

H8KOTOpoe Bp8Mfl. Tor,n;a OOpaTHaH CBH3:0 MOJiteT Ob1T:O 11 3arra3-

~11Baromei1", a B pfi,2J;8. C!Iyqa·eB M He ~lW~8KTMBHOPi: C TOtiKIII 3p6Hitlff HC

IIOJ.r:&30BaHMff pe.ayn:&TaTOB OOpaOOTKIII B X0,21;8 car.wro OIIbiTa. Pe:HtHM paoo

Tbi 8BM BHe KOJ.r:&Qa 3KCTI8piiiM8HTan:&HOI'O o6opy,l(OBaHHfi 6y~eM HaSbJBaT:& 

pe:HtitiMOM 11BHE 11 sKcrrepiiiMBHTa ( off- tine, ) • 

3aM8THM, tiTO B IIO,IJ;aBEHIOJ48M (iOJ.r:OIIIItiHCTBe cny-qaeB IIICIIOJ.r:03YIOTCH 

B peJICMMe uHa EIIIHMIII'·' uw~pOBbie 8BIVI. KaK npaBMEO, STO YHitiBepcan:&Hbie 

MaiiiMHhi, OTHOC.H~Iti8C.H K KJiaccy MaJihC: ·MJIM cpe,n;HMX~ r Knacc MaillviH 

OIIp8,Z1;8Eff8T Cfi, B OCHOBHOM, CTOHMOC'l HbiMitl C OOOpaJlC8HTtlfiMM. 8,IJ;80:0 MO:HtHO 

3aM8TitiT:O ,IJ;Be TipOTMBQTIOEOEHWe T~H,ll;EHUMIII. ·neno B TdM, 'iTO B CMEY 

YHIIIBepoan~HOOTH 3BM Ha .HIIIX MOJEHO rrr~oBO.IJ;HT:& O,l(HOBpeMeHHO c HaKomre- __ .. 
. ·--···----····--·---

HH8M ,IJ;aHllblX M MX o6pa60TKy. 8TO ycROpfi~T IIOJ.rY'i8Hiti8 peayn:&TaTO¥, 

ynyqruaeT KOHTpOJ.r:O sa 3I\CII8pMM8HT0rJ VI YOKOpffeT paaRIJ;HIO Ha B03MOJK

Hbl8 OTKJ.r0H8HIIIH CClMOrO .3l\OTI8pMM8HTc. OT rrepBOHatran:&HOrO rrnaHa. 0,IJ;Ha-

KO CTp8MJ.r8HM6 pacmMpMT:O o6pa60TKY B XQ,21;8 3KOrrepTtiM8HTa Tpe6yeT yBe

.7U:ti6HHfi rrarAH:;:'~l sm,r' ee ObiCTp0,2l;8MC 'I BHfi' a TaiGICe 0 03,IJ;aHI1fl 0 rreu;~mn:o

HhlX rrporpaMM M oonee OJ.rO:HtHOrO M~TeMaTMti8CKOrO 008CII8tl8HHff MalliMHbl. 

YAoEneTBopeHMe STMX Tpe6oBaHM11 rrpaKTMtieCKIII OKa3YBaeTca BOSMOJKHNM 

i . 
1. JIMlli:& Ha ooJI:&illHX 3BIV!, Ha KOTOpbiX sa.n;aqa o6pa6oTKI1 ocyiL\8CTBJIReTcfi 
I 

ObiCTpee. 

I2 



EcTeC'l'Bermo, liTO B saBV1C!1J:OCTVl oT H'OHKpeTHblX ycno:slilti pemem,re 

rrpooJieMbi cno.n;JtiTCfl K xoMrrpoMMccy. Ha 8Bl.1, Mcrron:osyeMHX 11 Ha JIMmrltl'~ 

ITpOBO,IJ;ItlTCfl OOLitiHO JU'IIII:& traCTVItnia~r, He06XO,IJ;It1MaH ;IJ;JIH KOHTpOJIH Sa OITbi

TOM IIPEID3API!ITEJI1HAH O:SPAEarKA porltlcTpMpyetibiX .n;aHHbiX. qacTo sxcne-

pMMeHTaJI:&HLie ,IJ;aHHbie samlCblBaiOTC:I Ha Mar.HMTHYID JieHTY, KOTOpaH SaTeM 

rrepeHOCMTCH Ha OOJiee MOlll;HLie Mallli1Hbi ;IJ.Jifl npone;n:eHMH Ol{QHqATEJibHO~i 

o6pa60TKM. B pH,I(e CJiytraeB ;n:aHHblt3 TpaHCJIMPYIDTCH MeJK,I(y MalllMHaMM ITO 

CITBUVIaJI:&HblM 8JieKTpMtreCKMM JIMHM~A CBHSM. 

8Hatrer-me BbipaJii:eHM.M "rrpe.n;napMTeJI:&HaH o6pa60TKa" M "OHOHtraTeJIIT 

Harr o6pa6oTKa" trMcTo ycno:sH'oe. l~oJJmo ycnoBI1T:&c H no ,I( npe;n:napvrTeJI:&

HO~ odpa60TKO~ IIOHMMaT:& TaKyiD o5pa60TKY 8KCITepMMBHTaJI:&Hb1X ,I(aHHblX, 

KOTOpaH He OOXO,I(I1Ma ,I(JIH KOHTpOJifl sa XO,I(OM 81\CnepMMeHTa. K. OKOHtra

TBJibHO~ oopaoOTKe MO~HO OTHeCTlil IIpOUeCCbl o6pac50TKM, CBHSaBHble C 

~MseqecKO~ MHTepnpeTaUMe~ pesyJI&TaTOB, BLI'tllilCJieHVIeM ~MSMqecKVIX rra

paMeTpOB M T.,I(. 3aMeTt1M, tiTO ,I(O:}TOBepHOCT:O M IIOJI.eSHOCT:& __ I]:Q;r:r;y_~6.~iHOM __ __.," ... "'~· ----···--··-.. --...- ·---~ .. ·--·- ___ ... .....,._,_, ___ ~--~~·····-~·--·"·--·--·~--.· ·-----~·- . 

B OITblTe MHQJOpMaUviVI MoryT ~-A~JiCHeJjbi JITtllll:O TIOQ.ll,~ ___ Q;KQI·P:!.~-~~-~:O.I:!O~ --- ---···--·-·-·· ....... -~---.. ---·-.--... --·- . --···· 

o6pa60'i'KM. 

B TadJITtlUe 3 TipV1Be,I(eHhl OCHOBHLie xapaKTepMCTVIKTtl HeKOTOpblX 
. . 

sarra,I(HblX 8BI~, KOTOpbie HalllJIM IIpMMeHBHMe B 8KCIT8pMMBHTaJI:&HOM npaKTVI-

KB M KOTOpble OTHOCHTCH K KJiaccy MaJILIX MalllftlH (CTOVIMOCT:& ,1.1;0 I50 TLIC. 

,I(OJIJiapOB). J?MeCTe C TeM CJie;n:yeT SaMeTMT:&, 't!TO I1 OOJiee ,I(OpOrMe 8BM 

(cTOMMOCT:&ID .n;o I MJIH. ~onnapo:s) Haxo.n;HT npMMeHeHI1e B sKcnepTtlMeH

TaJI:oHoi1 rrpaKTMI<e B peJlU1Me 11 Ha JJL1JU1VI 11 • 

4. BBOf.l ,?JaHHbiX. I\aK Mbl BM;~I1M, B 06II{eM CJiyqae It1CTIOJI:&30BaHI18 

3BM "Ha JII1Hvrvr" npe;n:ycMaTpvrBaeT :3BO,?J SaKO;l(IIJpOBaHHbiX · ;n;affH~_X B MalliMHY. 

OcTaBJIHH B cTopoHe ;n;eTaJI:&Hoe pa1;cMOTpeHvre :sorrpocon Ho;n:vrpo:saHI1H, oc

TaHOBHMC.H HBCKOJI:OKO II.O;D;p06He~ Ha BOTipocax BBo;n;a 8KCTiepTtlM8HTaJI:OI-IblX 

;n;aHHbiX B 8BM. 
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KaK y);~e OblJIO OTMet.reHo, m.rvr rrep'Eoro ilOKOJI~HIVIH npe,l.(HaSHat.raJIItiC:O 

B OCHOBHOM )J.Jifl BbitJ:t1CJili1T8JI:DHbiX }•a60T. B CBfl3M C 3TL'!M BO rvmoritiX 8Bfv1 

He .Ob!JIO npe,n;ycMOTp8HO CTI8~ItiaJI:&LblX pe}itMMOB BBO,ZJ;a ~V!qJpOBOM ~Ht}JOpMa

~MM OT BH8lliHMX OTHOCMT8JI:DHO Ma~vtHhl 00~8KTOB. Ma-aa 8TOrD nepe,ZJ; ~M-

3ItiKaMiti, MCTIOJII>3YIOII(ItlMM 8BM, B 03HL1I\ BOTipOC opraHiti3aUitili1 Ha Tai\MX Ma

illitiHaX BBO,ZJ;a ~vt~pOBNX ,ZJ;aHHhlX. M8B8CTHhl paGOThl ITO opraHM3a~vtiti BBO,ZJ;a 

Ha Manumax M-20, "MvrHcK", E8CM-4- vr .ZJ:P., BhiTIOJIHeHHhie :a wvrsvtG:e cKvtX 

MHCTitiTyTaX. CoBp8M8HHhi8 8BM, KaK rrpaBMJIO, ItiM8IOT B03MO~HOCT:O BBO

JJ.ItiT:& )J.aHHhl8 OT H8CKOJI:DKitiX BH8lliH~X OO~~KTOB. 

B CitiJIY rrporpaMMHOM opraHvt3aUvrvt pa6oThi caMa MamvrHa rrpvrH~vrrrvr

aJI:&Ho MOE8T ItiCIIOJI:D30BaT:DCfl O)J.HQ3p8M8HHO )J.Jlfl BhillOJIH8Hitifl H8CKOJI:DKitiX 

3a,l.(aG:, TIOCJI8)J.OBaT8JI:&HO Iti ,ZJ;OCTaTJG:HO OhiCTpO M8HHH OO~BKThi, C HOTO-

_9hiMVI OI-Ia pa6oTaeT, VI rrporpaMMbl )aOOTOI. BBO,n ,ZJ;aHHblX VI ItiX oopa-

JOTKa B MaillitiH8 MOryT G:epe,ZJ;OBa~:&I~H, TaK qTO rrpaKTitiqecKiti MO~HO Opra

.::J30BaT:D OJJ.HOBp6M8HHOe BhiTIOJIH6HII6 rrporpalv!M OOpa60TKli1 I-1 rrporpaMM 

.IpvreMa ;n;aHHhiX. TaKaH oprairvraau;wH pa6oThi xapaKTepHa .ZJ:JIH 8BM c o;~uo

:rporpa~.u.moiil paooTo~L EoJiee CJIOlimo opraHM3 oBaHHLie 8BM ( KaK rrpam·mo, 

dOJI:blllMe ) vrMeioT cTpyKTYPY, ocie crreG:MBaroi~yro O,ZJ;HoBpeMeHHoe BhliiOJIHe· 

HVIe H6CKOJI:DKL1X rrporpaMM - pa60Tc. B MYJILTitiTipOl'paM1~iHOM p6)ICitiM8. 

YrrpanJieHL1e· BB0,1l;OM sKc::repvr~:eHTaJI:&HGIX ,ZJ;aHHhiX Ha ooJI:niiiviHCTBe 

MCTIOJI:D3Y8MhiX 8BM ocymecT3JIH8TCH O,ZJ;HMM M3 CJIB,ZJ;yromvrx rryTeil. 

TinorpaMMHoe yrrpaBJieHvre. Tic c~rHaJiy oT aKcrrepMMeHTaJI:ouoi1 arrrra

pa•ryphi rrpepsmaeTcr.r TeRymar.r rrpor:r::a:£m pa6oTLI 8BM ,11 Mam~ma rrepexo;n;vrT 

Ha BNTIOnileHMe rrporpaMM rrpMeMa U~~pOB~X I\O~OB. MoryT bUT:& ItiCTIOH:D~O

BaHbl ..-11 UOJiee CJIOiKHb18 WOPMbl OOOJIJiii:ItiBaHMH - 06CJIY~ItiBai-IM8 HSCI{OJI:blH'lX 

o6~eKTOB c npvtopMTeToM 11 T • .ZJ:. ITpw rrporpaMMHOM yrrpanneHEM npou~cc 

rrpepblBaHitiH, CMeHa rrporpaMMhl, BOCCTaHOB~eH~e npepBaHHOrO pe~MMa HB-

.. 
nfiiDTCfl ,1J;OTIOJIHMT8JI:b3NMM ~aKTOpaMM, Tpe6yromKMI1 OTipe,ZJ;eJISHHOrO Bp8MSHli1 

I5 



8B1Jl ';IJ;Jifl I1X BblTIOJII-IeHI1fl. B KOH6tiHOM IITOre 8TO rrpl1BO;IJ;I1T I\ H6/:teJiaTeJI:&

Hb!M orpar·a1\Ic:IHli.tfiM HEl. CKOpOCTM' HSJ.CJopa SKCrtept1MeHTaJil>HhlX .ztaHHhlX. 

BMecTe c TeM,6Jiaro;n;apH rrporpaM.MHOMY yrrpaBneHI1IO,rroHBJIHeTcfi 

rk'I6:E\OCT:& B o6pa60TI\8 Ha 8BM 1\aJI\JJ;OrO ITOCTyrraiO!l.lero COObiTI1fl ITO COOT

B6TCTDYIO!l.l6M rrporpaMMe, npoBe;n;eHk'!fi COpTk'IpOBI\11 I1 T.:n;. 

BTOpciM, ITOJIYtii1Bllik'IM p~crrpocTpaH6HI1e, CITOCOOOM BBO;n;a fiBJifl6Tdfi 

BBO;IJ; tiepea KAHA] BaHHUX, KOTOpbiM OCHall.leHO OOJI:&illl1HCTBO COBpeMeHHbiX . 
8BM. KaHaJI :n;aHHbiX I103BOJifi6T BBO;IJ;I1~:& k'I BbiBO;IJ;I1T:& MH~OpMaUk'IIO k'I3 rraMfiTI1 

( orrepaTI1BHOM) 8BM oea OCTaHOBI\11 OC HOBHOW rrporpaMMbl pa60Tbl MaillMHbl. 

IIpephiBaHr-~e padOTJll He ooxo;n;m.w B sTnM cJiytiae JII1lll:& :n;na opraHMaaur-~M 

cnaa11 8BM - BH6lliHI1:W o6'l>eKT. CKopoc:T:& npl1eMa :n;aHHblX no TaKoMy aBTO

HOMHOMy KaHaJiy 6m13Ka R npe:n;eJI:&HOii CROpOCTM paO'OTbl 6JIOI\a naMflTI1. 

HaKorrneHMe MaccMBa :n;aHHbiX t1 rrepe:n;aqa sToro MaccMBa B ;n;pyr11..e 6JIOKI1 

Mal!II1Hbl (HaTipl1Mep, nepeaank'IC:& Ha M1rHl1THYIO JI6HTy) MOmeT npOk'ICXO;IJ;I1T:& 

llOOtiepe:n;Ho:· HaKanJIMBaT:&Cfi B O;IJ;HOW tiaCTk'I naMHTI1, a nepenMCbiBaT:&Cfl 

M3 ;n;pyrow, a aaTeM Ha060pOT. 8TO MOmeT YCKOpl1T:& npMeM l1 o6pa60TKY 

:n;aHHbiX, OC 008HHO TOr;n;a,. Kor;n;a ;n;aHHhle llOCTyrraiOT npepbiBI1CTO (I1.MTiyJI:&C

HbiU peEMM paoOTbl perMcTpMpyromero YCTPOWCTBa). 

HaJik'Itik'!e KaHaJia l1 CMCT8Mb1 TII'6pbiBaHI1fl pemaeT rrpaKTMti8Cl\l1 aa;n;aqy 

BBO;n;a UM!lJpOBOM ::mcrrepl1M8HTaJI:&HOM l1H~OpMaiJ;MM B 8BM. IIocJie perneHMfi 
\ 

sToti aa:n;aqv.~ Ha rrepBbiM ·nnaH Bhl,Zp3MI'aioTcfl npooJieMbl opraHMaau;i1M xpaHe-

Hl1H M 06pa60TRM ;n;aHHblX B Maillk'!He. PerneHMe 8Tl1X npo6JieM B OOJI:&Weti 

Mepe rra:n;ae'!' Ha aa;n;aqv.~ nporpawmpoBaHk'Ifi. 

5. ITporpaMMHaH opraHVIaagVIH pa6_oT1I 8BM OTRphlBaeT mMpOKMe 11 paa

Hoo6pa~Hh1e B03MOmHOCTM KOM6HHMpQ3~HHR_paanMti~blX npH~M6B HaKOTIJieHMR 
. . 

11 06pa60TKI1 :n;aHHhiX B rrpe;n;eJiaX T8XHilti6CKL1X B03MOmHOCT8W l1CITOJI:&3yeMOM 

8BM ( 8MKOCT:& 6JIOKOB naMfiTL1, MX 6biC'Tpo:n;ewcTBI16, HaJIHtii18 OJIOI\OB. C Mar

Hl1THOM JI8HTOti, ;IJ;HCl\OB I1 T.:n;.), a TaKze nporpaMMHbiX B03MOmH6CTeti, .. 
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3aJIO/i\8HHbiX B MalllVIHY ( CI1CT8Ma lCJMaH,ZJ;, TpaHCJiffTOpbl VI ,n;pyroe MaT8MaTVI

tieCI{06 o6ecrretieHt1e). XoTH rrpor ?aMMHaff opraHt13a~MH paUOTLI 8BlJi 11 O':(

Kp~:oaeT B03MO~HOCTM OORbillOrO pii3H006pa3MH B o0pameHMVI C BB8.ZJ;8HH~MVI 

B MalliMHy ,n;aHHUMM, O~HaKO . OBH He 6ecrrpe~enbHH. Ha BUITOJI

H8HM8 ITpOrpaMM TpeoyeTCH OITp8;L\Im8HH08 Bp8MH. 8TO HaKJia;ZJ;biBaeT orpam~ 

ti8HM8 Ha B03MOJKHOCTb 06pa60TI\VI p8r11CTpMpyeMblX ;n;aHHLIX. IlpM OORbliiO'M 

ITO TOKe cll\CIT8pMM8HTaJibHOi1 VIWJ)Oplaall;MVI OHa, Hal\ rrpaBMJIO, 3aiiMCb1Ba8TCH 

Ha MarHMTHyro nenTy. B rrpouecce sKcrrepMMeHTa rrpo:oo;n;MTCff JIMWb rrpe;n;Ba

pMTeJibHaH o6pa60TKa MJH1 06pa6o~~Ka traCTM perMCTpMpyeMblX ,ZJ;aHHbiX. 

6. H OJ3ble Harrpa:oneHMH B McTonMKe SKcrrepMM8HTa c 8BM. HapH.n;y c 

COB8pill8HCTBOBaHM8M M8TO.I{Mti8CH"V:IJ: ITp118MOB perMCTpai.J;MVI 8I\CII8pMM8HTaJib

\HOM MHc,DOpMai.J;V:IM, KOTOp~e B KOH8'<HOM Cti8T8 CBO,ll;HTOH K HaMOOJiee pamie

MY OT6opy IIOJI83HOI1 viHqJOp11ai.J;MM v: orpai-IMti8HVIIO IIOCTyrraeMblX B 3BM ,zJ;aH

HbiX (HanpvrMep, H8JIMH8MI-I08 KO,zJ;MiiOBaHMe, C03;ZJ;aHM8 ~W:lJpOBbiX OI\OH, 

aCCOI.J;ll1aTI1BHbl8 M8TO,ll;bl perMCTpao;v:M Jt1 .l(p.) IIpO.l(OliiKaiOTCH IIOMOKM M8TO,l(OB, 

I1M8IOIJ.lMX oBoeti ueJibiO BHe.I(peHMe I-:OBbiX perneHMti B cTpyKTYPHYIO cxeMy pe

rMcTpMpyromet1 anrrapaTypbl. MOEHO YIIOMffHYTb O,I(HO Jt13 HanpaBJI8HMM, H"OTO

poe ITp.8.I(YOMaTpi1BaeT KOMOI1HaJJ;L'IID B O,I.l;HOM CL'ICT8M8 rrporpaMMHOOpraHL'I30-

BamiOti anrrapaTypu (KaK ott HBJIHe'l ca SBM), 1t1 crreu;ItiaJivrsMpoBaHHoti anrrapa

Typw 0 c,DMECL1pOBaHHOil nporpaMMOP pa60Tbl. IlpMM8H8H118 IIOOJI8;ZJ;Hero II03-

BOJI.H8T ;ZJ;O ML'IHMMyMa COKpaTMTL BI8MH Ha BbliTOJIH8H118 OT,zJ;8JibHblX TVITIOBHX 

nporpaMM perMcTpaUMI1 11 rrepBMqHct1 o6pa6oTKM. 

ITo cyTM ,I(eJia aBTOHOMHblM Hauan SBM .HBJIHeTcH rrpMMepoM TaKot1 

I\OM011HaiJ;MLil. ;llpyrMM ITpL'IMepOM B C6JiaCTVI CI18KTpOM8TpML'I ff.BJIHIOTCH orrepa

UL'IL'I .I(06aBJI8HJt1H 8,1J;VIHJt1Ub1 ITO 3a,1l;aHHOMY a,I(pecy. 3TO HaWOOJiee MaCCOBa.H 

orrepao;M.H npw Ha6ope crreKTpa. B~nonHeHMe ee B BM.n;e crreuMaJibHoti anTo

HOMHOM KOMaH;ZJ;bl B OOIJ.l8M KOhliiJI8KC8 8BM TI03BOJIMT 3HaqMT8liLHO IIOBhlCMTb 

OblCTpo;n;eMCTBL'I8 peri1CTpi1pyiOIJ.l8M arrnapaTyphi :-1 OCBOOO,l(r~T:O OCHOBHO:Iii 
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npoueccop ~nfl DhlnonneH~H ~YHK~eU c6paGoTK~~ MoryT 6hlTL np~De~eHw 

V! ,ll;pyrM~ IIpMM~phl paD;MOHaJI:OHOrO pa::,zJ;eJieHMH 11 Tpy,zJ;a 11 M8lK,7J;Y nporpaMMHO

opraH!II3 OBai:IHOM tiaCT:OIO !II arrrrapaTypc1ti C c.QMI\C!IIpOBaHHOM rrporpaMMOW B 

06ll.(8M I\OMIIJIGI\08 8I\CII8pltiM8HTaJI:OHOrO TpaKTa. 

7. 1'13M8pltiT8JI:OHb18 UGHTpbl. Ha KpyiiHbiX QJ!II3I1'tl8Cl\!IIX ycTaHOBKaX 

(ycKopMTeJI:o, peaKT op) npoBO,ll;HTC.H o6bitiHO ife-cKOJI:&KO sKcrrepMMeHTaJI:o

HhiX IIICCJI8,7J;OBaHI1M. HeCMOTp.fi Ha Me~~ 0,7J;IIl'tl8CI\li18 OC o6eHHOCTI1 OT,7J;8JI:OHb!X 

8I\CII8pi1M8HTOB, MHOr!IIe !II3 Hli:iX rrpe~TCMaTpMBaiOT 0,7J;HOTI1IIHhl8 IIpi18Mhl 060-

pa, a HGpe~I\0 Ill OC5paoOTI\IIl perVICTpl1pyeMhiX )l;aHHbiX. ~ STOM IIJiaHe 8Blvl 

C rrporpaMMHO~ opraHli18aUM8M pa60Thl MOE8T OKa3aT:OCH OCHOBOM, BOKpyr 

KOTOpOM 0opMIIlpyiOTCH U8Jibi8 KOMIIJI8I\~bl perMCTpMpyrometi I1 o6pa6aTblBaiO

meti arrrrapaTypu )l;JIH H8CROJI:bl\I1X SKCIT8pi1M8HTOB. TaKI18 I\OMIIJIGI)Chl cJ!JII3M

qe CKMX Jia6opaTopiili1 rroJiy't!MJIM Ha3:saaMe 113MEPV1TEJI1Hb!X UEH1'P.OB. 

TeH~8HUI1IO B C03,7J;aHMM !II3M8pi1T8JI:OH@X U8HTpOB MOEHO IIpOCJI8,7J;MT:O 

Kai\ B Jia6opaTOpi1flX qJli13li1I\I1 BhiCOI\IIIX 8Hepri1M, Tal\ M B Jia6opaTOpli1HX 

WI113MKIII HIII3KMX sHepriii~. 

ilepBOHatiaJI:OHO ,zJ;a~aJIIIIC:O )l;OBCJI:OHO OIITI1MIIICTM'tl8CKli18 OU8HKIII B03-

MO/l~HOCTI1 I1CITOJI:03 OBaHMH 8BM O)];HOB:[: 8M8HHO )];JIH Hal\OIIJI8HIIIH li1 o6pac50Tnli1 

8KCII8pi1M8HTaJI:OHhiX ,2l;aHHhlX ,7J;JIH 60JI1,liJOrO tiitiCJia pa3H006pa3HhiX SI\Cll8pli1-

!J8HTOB. O~Hal\O B rrpou;ecce Hal\OIIJIE"Hli1fl OITbiTa npMM8H8HI1H 3BM OKa3aJIOCl:. 

'!TO I1CITOJI:030BaHI18 O)];HOW 8BM B HeC:I\OJI:OKMX 3a,2l;a'!aX ;IJ.Jifi HaKOITJI8HJtiH I1 

oopaOOTI\11 MHgopMaUIIIM CB.H3aHo co BHa'!MT8JI:OHblMI1 TPYlf.HOCTHMM. Tpe6y-

8TCH C03,;J;aHI18 ;IJ.OBOJI:OHO CJIOJKHhiX nporpaMM opraHI13aUI1I1 paOOTbl 8BM, 

ITpi1 STOM tiaCTaH CM8HHGMOCT:O rrpOr]laMM CHMEaeT 8~~8KTitiBHOe Bp8MH Ma

lilMHhi. lloHBJIHIOTCH TPYlf.HOCTM ncMxo:rorMtiec:rwro xapaKTepa, CB.HsaHHbie c 

11 H8lf.OB8pM8!J 11
. 8!\CnepMMeHTaTOpa I\ aii~1apaType, ROT opaH I1CITOJI:03J8TC.H 

He TOJI:OI\0 B ero 8KCII8pi1M8HTe M KdKMM-TO (tiaCTO Ca.MblM H83HatiiiiT8JI:O

HLIM) Oopa;:. OM ~IO;iWT BJIMHTL Ha 8TO'r 81\CIIepmvreHT. 0,zJ;HaKO pa3BI1TI18 
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CHMHX 3BM B HanpaB)le.HHH ;'l:yJI:&'l'I1IT1lOI'paMMHOC'l'Vl pa.WO'l'Ql, C Oa,I\am,m umpo

HHX B03MOmHOCT6U ~nH CBH3H C BHEillHMMM 06~6KTaMM, CI1CT6M~ npephlBa

HI1SI, pa3BMTOI1 CI1CTeMhl MaTeMaTMll~~cKoro· Od ecneqeHMSI 11 T .,n;. ,n;ae T 

OCHOBaHHe OTMeTMT:O nepcrreKTMBHOI~T:O 3TOrO MeTO,ll;MlleCKOrO HarrpaB

JieHMSI B 3KCII6pMMeHTaJI:OHOii.i cilM3l'LK1~. 

4. 8Bfj B rrpogecce oe5p<:,60TKV. cpo'.rorpagwr't!eC'KI1X 

C H!liMl\OJ~ 

<lloTorpa~I/I't!e oKoe 11a o6paY.temle KaK cpe;n;cTBO permcTpa~r1M sKcrrepH

MeHTan:&HbiX ;n;aHHhlX 06Jia~aeT orpOHHOM I1HQ!OpMa~I/IOHHOM 6MKOCT::DIO. iiiMeH

HO\ 8TVIM ooycnOBJI6HO nnirpOK06 VICITOJI:030BaHM6 cflOTOrpaci)I!Iqeci<MX M6TO~OB 

perMCTpaD;IIIM, OC006HHO B aa;n;aqax ql113I1H'I1 BblCOHIIIX ::meprii.IPi. C ;n;pyroi1 

cTopoHbl, MMeHHO MHcj)opMa~MOHHaH OMKOCT::D c»oTorpacJ?IJJ;i1 orrpe~eJIHeT Tpy;n;

H OCT III, B03HVInaiO!!.\v1e IIpM Cl>6M6 STOW MHclJOpMaD;I/IM C 0 CHIIIMKa. 

I. l1DOU6CC oopaoo~IH'I CHVIBJ\OB, TIOJiytraeMbiX rrpl1 8KCTIOHII.IpOBaHMI1 

IIY3Llp::DKOBblX VI MCKpOBhiX KaMep, M ))I\HO rro;n;paa;n;eJIVIT::D. Ha TpVI OCHOBHblX 

sTarra: 

a) llpOCMOTp cJ?OTOrpacJ?Mi1, ffilK ~paBMJIO, H6 CBH3aH 0 I13M6p6HI/IHhli/I 

M rrpe;n;ycMaTpvlBaeT OI.J;6HKY fl)v:3L1KOL1 MJIM Jia6opaHTOM IIOJI63HOCTI.1 aaperMCT· 

pwpo:saHHoro co6I:JTMH no onpe;n;eJieHHbiM sa;n;aHHhlM KPMTepMHM. 

B p!i,z;;e cJiy't!ae:s L13 Heci\OJr:&:\MX coT oTowpaeTcfi JITtilll:o HecKOJIJJKO 

co6hlTMM:. A:sToMaTI!IaauMfi npouecca rrpocMoTpa w;n;eT :s Hanpa:sJieHMM .coa;n;a

I-IMfi ITpOCMOTpOBbiX CTOJIOB C OOJI::Dill:n1 11 XOpOlllO OCBemeHHblM IIOJI6M, Ha KO

TOpOM IIp06KTMpyeTCfi l1306paiK6Hl16 C TIJI6HKVZ, C03;LJ;aHl1fi y;n;o6CTB OrrepaTO

py TipTti pa60T6 C 60JI:OI11VIM 06~6MOM TIJI6HKM.l1 T.;LJ;. 

6) Ha 8Tarre I13M6D6HI/IH cJ?MKJl1pJIDTCH KOOp;n;MHaT@ OT;LJ;6JI::DHbiX TO't!6K 

Tp6KOB I1 ;n;pyrvie CJIY)K60Hbi6 M6TKI1. 8TH ,:n;aHHbl6 BBO;LJ;fiTCfl B BbltH1CJITtiT6JI:O

HYID MaWVIHy. TpM OC30BHbiX KJiacca IIpM60pOB IIOJiyqMJIH pacnpocTpaH6HM8 
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B SKCTI6pti!M6HT8J1:&HOM npaKTMKe ,LJ;JIH BhiTIOJ1H6H'IDI H3MepeHni1: 

- npoeRIJ;L10HHbi6 ML1RpOCROllhl M: Jt:3MepM:T6Jl:OHbie C'!OJibi, npe,LJ;OCT8BJIH

IO~He H68BTOM8Ttl!'l!6CKL16 ti!3Mep:wTeJI:OHH6 npti!60p:or, pa60T8 Ha KOTOphDC 

npOBO,LJ;HTCH onepaTOpOM BPYtiHYIO (ti!3kGpMT6JI:OHbi6 MMKpOCKOTihl C OTCtleT

HOH CMCTeMOM - flYQC - OTHOCHTCH B COOTB6TCTBMM C 8TOiii KJ18CCMC.QMKa

l'(Me:fii K H68BTOM8TH'l!6CKV~ ycTpOMCTBc.M) • 

- nonyaBTOM8TMti6CKM6 M3MepMTEJI:OHhl6 ycTpOMCTBa, pa60T8 Ha KO

TOpbiX npe,LJ;yCM8Tpti!B86T Y'l!8CTMe Oil6}8TOpa B M3M6pMTeJI:&HUX onepal'(MHX, 

HanpHMep, 38,11;8HM6 pytrHbiM CTIOC060M ,LJ;JIH BbiTIOJIH6Htl!fl onpe,LJ;eJieHHbiX BCTIO· 

MoraTeJI:OHDIX WYHKUHi1 HatiaJI:oHot1: TO'l!BM HBMepeHMH (BepmHHhi co6orTM.H B 

11C·TIMpaJI:&HOM M3M6pMTeJie 11 - .SR) JIM6C Harrpa:sJieHMfl l[:SMJK6HHH H3¥6PH

T6JI:&HOH 1.!8CTH B,LJ;OJI:& M3Mep.HeMOrO Tf6K8 (B M3MepMT6JI:OHOM npOeKTOpe 

- SMP) H T.,LJ;. TotiHhle M3MepeHMH KCOp,LJ;MHaT TpeKo:s npoHa:so;zm~c.H :s· 

T8KRX ycTpOMCT:Sax 8BTOM8TMti6CKH. 

- 8BTOM8TM'l!6CKMe M3M6pMT6Jl:OHhB ycTpOMCTBa, KOTOphle 6ea yqac

TMH onepaTopa npOM3:S0,1l;HT M3MepeHME KOOp,LJ;MHaT, M 38llHC:& STMX ItOOp

,LJ;MHaT :s 9BM. 

B) BOCCT8HO:SJ16HM6 Ha OCHOBe r:oJiytreHHhiX M3MepeHMH KapTMHhl 

aaperMCTpMpO:S8HHOrO :S SKCnepMMeHTE :S38MMO,LJ;ei1CT:SMH M ero 8H8JIH3 

HBJIH6TCH TpeT:&MM 3T8ll0M 06pa60TKM CH~KO:S. 

2. Hea:sToMaTMtreci~Me MaMepMTeJ.:oHore· ycTpo:iiicT:sa nep:soro noKone

li2IH cJ?MKCMpO:S8JIVI ,11;8HHhl8 M3MepeHMfl }:.,JIH :SIW,LJ;a :S 9BM Ha nepillOJI6HT6, 

~epwoKapTax, peJKe - Ha MarHMTHOti J.eHTe. BoaMO~Hhle omH6KM onepaTopa 

MOrJIM 6biT:& 06HapyJKeHhl JIMill:& npM COCTB6TCT:SYIO~e:fii o6pa60TK6 MaTep~aJia 

Ha 9BM, T.e. cnycT.H ,LJ;OCTaTOtiHO npc,LJ;OJIJKHTeJI:OHoe :speMH. Mcnpa:sneHHe 

STRX OIDM60K, OC06eHHO, 6CJIM OHO CIH38HO C llOMCKOM HYJKHOrO Ka,LJ;pa 

Ha nneHKe M nepeMepru1M nep:soHatraJIIHoro MaTepHana, CB.HBaHo c 6on:&

mMMH HenpOM3BO~HT6nbHhlMM llOTepRMH. 
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----------------------............. . 
3Ha~MTeR:OHO oon:orneiii rrp0~3~0~MTeR:OHOCTM y~aeTCfl ~OCT~q:o Ha 

M3Mep~Ten:oHbJX ycTpoi1cTBax, CBH3c.HH1IX nenocpe~cTBeHHO c 9BM. MalllM

Ha B STOM cnyqae He TOR:OI\0 HaKairRMBaeT ~aHHble M3Mepern~i1, HO M rrpo

H3BO~HT :rrepBOHaq~n:OHbJM KOHTpOR:O STHX ~aHHhlX. CpaBHMTeR:OHO nerKO 11 

' 
ObJCTpO OOHapyJKMBaiOTCfl Ol!IMOKM OmlpaTopoB. ilOCKOR:OKY CMrHan OT 9Bl'J1 

K orrepaTopy rrocTyrraeT rrpaKTMqeCJm cpasy JKe rrocJre c~enaHHoiii Ol!IMOKM, 

TO I1CITpaBneHMe ITOCRe~HeM MOJKeT i)bJT:O ITpOM3Be~eHO Ha ycTaHOBReHHOM 

~nfl ~sMepeH~fl Ka~pe rrneHKitl ~ CoK~amaeTcfi Ta:tnrte napK MexaHMqecKMX 

MaROHa~eEHhlX ycTpOMCT.B, yqaCTBYKlll{llX B rrpon;ecce· ~3MepeHMM. 

: ~Rfl KOHTpOnfl·~oCTOBepHOCTI1 MH~OpMai.J;WM 0 rrpoeKTOpOB HRH ll3Me

pMTeRbHbJX CTOROB rrpaKTMqecKM MOryT OhlT:O WCITOR:030BaHbl RIDObJe BbJ~HC

JIHTeR:OHble Mal!IMHbi, 11Merom11e KaHaJJ BBO,ZJ;a n;r1rDpoBbiX ~aHI-IblX. O;n;HaKs>_~Q_.. 

SROHOMMqecKMX coo6pat.ceHt1Jil: Harrocnee qacTo Mcrron:osyiOT MaJI&Ie MJIM cpeyr 

HI1e 8BM (E3Gi:A-4, lvl1iHCK-22, IBiv1- 36 0/3 0, CM-SI 0 11 ~p.). IlpM aTOM . 

O~Ha 3Bil OOCRYIKMBaeT HeCKORbKO ll3Mepl1T8JIIJHblX ycTpOHCTB. Ha 8BM 

OOblqHO ITpOBO,II;HTCfl Rl1lllb HaqaJI:OHH.fl 00pa60TKa TIOJiyqaeMHX ~aHHbiX -

I\OHTpOJID 11 qacTMqHaH o0pa60TKa B ITJIOCKOCTH Ka;n;pa. ~Jifl 0Bfl3M orrepa

TOpa 0 8Bi'1i OOGJqHo I1CTIOJI:03YIOTCfl rreqaTaiOll(He MalliMI-Um JI!IIOO H8CJIOJKHbl8 

cBeToBHe Ta6~o c orpaHMqeHHblM (rropH;n;Ka IO) ~McJioM HHcTpyKn;Hiii, 

rrpe.I(CTaBJlHeMblX orrepaTopy B OJKB8HHOW MJI!II YCROBHOM (fJopMe (B D;ItiC.l)pax), 

3. TionyaBTOMaTMqecKMe 11 BBTOMaTMqecKMG M3MepMTe~IJHhle ycT

DOMCTBa. B rronyaBTOMaTM~ecKMX 11 aBTOMaTHqecKHX ycTpoi1cTBax wsMepe

H!1fi illOTOrpad)Hti 8BM 5lBRfleTCff HerrpeMeHHOM CO~TaBHOM ~aCT:OIO !13Mepi1-

T8R:OHOrO KOMITR8KCa, o6e crre~I1B8 .fl He TOR:OI\0 COOp M I<'OHTpOR:O Ha ~00-

TOBepH.OCT:O rronyqaeMOM I1HWOpMai;L·U1,. HO Tal\J!~e I1 SJieMeHThl ynpaBneHMfl 

ycTpO:fiiCTBOM. 
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Bo~:&mMHCTBO aBTOMaTM~eCKMX M no~yaBTOMaTH~ecKwc H3MepHTe~:&

HhlX ycTpo~cTB :wcno~:&ayroT cneTo:aoe nHTHO Manoro ~:waMeTpa (I0-25 

MMKpoH) ~nfl nocne~onaTen:&Horo npocae~MBaHMH M3MepHeMoro Ka~pa 

(CKaHVIpOBaHI1e CHIDvH\a). 110M6HT nepe J6ti6HLifl 3TMM TifiTHOM TpeKa qJHKCH

pyeTCfi RaK ROop~MHaThl AaHHOM TO~KH TpeRa.~~·TH .KOOp~MHaThl 3aHOCflTCfi 

B 3BM, KOTOpaH HenpepHBHO KOHTpOBMpyeT nonyqaeMHe ~aHHhle H Ha 

OCHOBe oc5pa60TKl1 HX Bbi,.~aeT CKaHHPYtOI.n8liy ycTpOMCTBY B I.l;HtlJpOBOM 

BM:n;e Te l1Jlv1 ItlHbie ynpaBJifliO[(Me CMrH~lhl. 

CymeCTByeT HeCitOn:&RO TMnOB CKHHMpyiOll{HX l13M8pMT8JI:&HblX ycT

pOMCTB, ROTOptle paaJm~aroTCH: no cnoco6y wopMMPO:J3aHHfi CRaHHpyromero 

n.rrTHa ( OIITliiRO-MexaHH~ecitafi paa:aepTr:a :a HP.U 1.1 S R , 8JISRTPOHHo-onT:w

-qecrtafl pasnepTRa B ycTpOCTBax C 3JWRTpOHHO-JIY'ti8BbiML1 Tpy6RaMH); 
" 

T~1ny CI\aHMpo:aaH:wfi (:acero Ra;n;pa, Haro;n;o6Mi! TenenJI13:L'IOHHoro pacTpa, 

MJIM sa;n;anaeMOW OT 8BM ero ~aCTH);B€BHtH1HY CKaHM:pyromero Ka.n;pa M T.~. 

I1o;n;-qepi\MBafi poJI:& 8BM :a I.13MepVI'IeJI:&HhlX CRaHI.1pyromwc ycTpOMCTBB.Xt 

HymHO 0TM8TWT:& OJLHY :aa~HYIO TeH;n;eHIJ;MID B pa3Bl1TMH TaKWC ycTpOWCTB •. 

:Ueno B TOM, liTO ueJibiM pH;n; WYHRUM:ti no ynpa:a~eHVIIO onTliiKO-MexaHH't!ec

KOli MJIM 3JI8KTpOHHO-OII~M-qecROH 't!aCT:&ID Itl3MepMTen:&HOrO aBTOMaTa MOryT 

6biT:& nepe:n;aHh! 8BM, BM8CTO Toro, 't!T0:5hl M3rOTaBJI11BaT:& cneu;MaJI:&HHe 

aneKTpOHHl>re 6JIORM ~Jirr BDinonHeH11fi aT iiX WYHKUVI:ti. TaKVIM o6paaoM, npor- ~ 

paMMHO opraHM30BaHHafi 8Bl'A B TaKHX y:)TpOMCTBaX CTaHOBk'!TC.fi COO TaB ___ --

HOM tiaCT:&IO npM6opa, BhliiOJIHflfi WYHKUVIJ~ onoRa nar.JlfiT11 ;n;nfi xpaHeH11fl one

paTY.EHow !lmcJ?opMauvm, a TaRJrte HeKOTO;)Die JTOr11't!eCKHe WYHKUI1Jt1, 1.1 yTpa

t.r:mafi no cym,eCTJ3Y ~YHKIJ;li111 Bhl't!HCT.LrlTe:Ifi . KaK Ta:rtOBOrO. HaH60JI:&mee 

npHMeHeHHe B TaKHX sa;n;a'tiaX HaXO;ZJ;flT uaJiae 8BM, 11MeiOII(He OTHOCHTeJI:&HO 

6hlCTpyro na.MflTL (I MKOeK, HeCKOJI:OKO ~~hiCfl~ OJIOB), HeCJIOlKHOe apHWMeTH

~ec:rcoe ycTpoticTBO M orpaH:w~eHH:&rti acc:opT&eHT :aHelllHVIX ycTpoi1cTB. 

ilOCJIG;ZJ;H!!iMH lJ.EYMfi fDai\TOpaMH onpe;n;eJiflE'TCfl H8BbiCOKaa CTOHMOCT:& TaKHX 

3B11 (npMMepo:.: MOEC'.;.' CJIYj!CH;J::b MalliriHa l'.UP-9). 
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4. 3a:seornaromM~ sTan npog3cca o6padoTKM CHMMKOB BKnroqaeT o6-

cqeT pe3yJI:&TUTOB It13MepeHMM Ha 8BM. BHaqane T8M MJIItl. It1Hb!M CITOCOOOJ.1 

oTceM:saroTcH tlJoHOBbJe .n;amme M o6o6rr~aroTCH MCTMHHbie M3MepeHMH HYJKHbiX 

Tp8KOB (nporpaMMbl "CY.taTMfi 11 .n;aHHhiX It1 11 \IJMJI:&TpaD;viM 11 ). 

8KcrrepMMeHTan:&Hafi npaHTMKa BHpa6oTaJia pH,Zl; o6mMx rrpM8¥0B 66-

·paooTHM HaMepHbiX \IJOTOrpa@MW. 3TJti ITpit18Mhi OTOOpal?.aiOTCfi B lroMITJI8KC8 

cTaH;n;apTM30BaHHhiX ,ZJ;JIH 6oJI:&lllo-ro Kpyra sa.n;aq rrporpaMM oopa6oTKM, 

rrpiiiCITOC OOJI8HHhiX K 9BM, MMeiOll(JtiM TpaHCJIHTOp q <:POPI'PAHa. KOMTIJI8KC 

rrporpaMM, nonyq~:smmil nacrrpocT~aHeHme :s E:spone, npe.n;ycMaTpM:saeT 

reOM8Tpit1'li8CHYIO peHOHCTpyKI.J;MIO COODITMfi, 3aperMCTp1·tpo:saHHOrO Ha CHMM

H'O vr It13MepeHHoro c rroMom:oiO It13N.epMTeJI:&Horo ycTpotloT:sa ( T H R E 5 H ~ 

KMHeMaTMqecKM~ paoqeT, JtiMeromM~ u;eJI:&ro orrpe,ZJ;eJIMT:& ~It13Jt1qecKMe napa

MeTphi yqaoT:syromMx :so :ssaMMo.n;eli. cTBMM qacTtm; ( G- R I N D .) 1t1, HaKoHeu, 

rrporpaMMa cTaTMCTMtiecRoro aHaJ M3a .n;am-rLIX (~5 Ll CE, SUM X) • ITo.n;

roTo:sKa STMX rrporpaMM fiBJifi8TCf. OOJI:&lllOM It1 O'll8H:O Tpy,ZJ;08MKOM paoOTO:Iii. 

TaK ,_ c ocTa:sneHMe pa6oqei1 nporf aMMbi .n;JIH MalllliiHhi IBM-7094, c:sBsaHHo1l 

c HPJ[, rroTpe6o:sano . rropH,ZJ;Ka ;:s qeno:seKo-neT paooTbl rrporpaMMMOTo:s-

MaTeMaTMROB. Ka~,ZJ;afi Jti3 Ha3BaHfhiX Bbllll8 rrporpaMM oopa60TKM TpedyeT 

,ZJ,Jifi pa3M8ll.(8Hitlfi H8CKOJI:OKO ,ZJ,8Cfi~'KOB TbiOfi'li CJIOB rraMfiTitl 8Bijl. 

Ha STaTIO o6pa6 OTRIII v!OTIOJ::03YIOTCfi, KaK npaB1-'IJIO, HaLH5onee MOII{

Hb18 113. ,1T.OCTYTIHhiX 8B1Jl 0 OOJI:&illot: orrepaTIJIBHOiti naMHT:OID (,ZJ;8CfiTKitl TblOfi'li 

cno:s), naMHT:OIO 6on:&mot1 eMKOOTv: Ha .ZJ.MCKax M T. ,21;. TaK, Harrpv.Mep, 

O.ILHO ycTpoilcT:so HP,IJ, TIOJIHOCT:OIO MoEeT sarpysVIT:O pa6oToi1 TaKyro MaiJ.IMH~\ 

KaK IBM-7094. 

0,IJ;HaKO He, 1308 naoopaTOpHM Itll.JeiOT :S03M0JitHQCT:O MCITOJI:030:SaT:& 

/ 

Kpyrrnhle BH'liMCJIMTen:oHhle MalliMHhi .n;JIH yrrpa:sneHMH vrsMepMTeJI:&HHMM a:sTOM&· 

Tal\111 It1 ,Zl;Jifi TIOJIHOM o6pa60TKM ,Il;HHHhlX B npou;ecoe MX TIOJIY'!SHMfl. HapH.ZJ.Y 
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e paooToi1 TaKWX aBTOiviaTMqeeKMX eKar:wpyi0[4IIlX yeTpOMeTB (HP)L 11 

,,LuLio.U/i ) .e oo;r:nillMW1 MamMHaML1 - C;tC-6600, IBM-7094 11 T.;l(. ), rra 

I{O'l'OpLix npovrsTIO.l(w.rcn rrar~ormem-re ,Zl.ammx, IWHTpoJI:n M ynpa:sJreHvre erm

nnpyromero ycTpo~eTBa, a TaKEe rroJIH~tH o6pa6oTKa rroJiyqerrrroM vrrrwopua

uwvr, HaXO~HT rrpMMOHOHMO pa30UKHJTUEI eMOTOM~ o6pa60TKL1, B KOTOpUX 

a:BTO;·.mTMqeomt.e ycTpOtiOTBa pa6oTaiOT e MaJib!MM 8Bivl ( TainiMM, Hail r-rarr

pv1r.:G p, C~C-I60A), BbliTOJIHHIOll.(MMM MWHD.\aJI:&HbiO QJYHKUMM yrrpaBJIOHliiH, 

KOHTpOJIH M 3aiTMOl:>l:Bai0!4HO ,Zl.aHHblO Ha rdarHMTHyiO JIOHTY, KOTOpaH SaTOM 

TpaHOITOpTMpyeTCH .IJ;JIH o6pa6 OTKM Ha C~OJiee KpyiTHhiO 8BM. Tarme e:vreTe-

Mbi, eeTeeT:SOHHO, MGHOG ITpOI13BO.l(MT8l.:SHbi, XOTH VI 1103BOJIHIOT BKJIIOqMT:O 

B rrponeoe o6paGOTKM CHMMKOB, ITOJiyqEHHb!X Ha KpyTIHWX yeTaHOBKaX, 

illMpOKM~ Kpyr JiauopaTOpMM, .YHMDOpCM~OTOB, OT,Zl.OJI:&HWX rpyrrrr M T • .l(; 

5. MeTOAMKa o6pa60TKM eHMMHOE 0 MeKpOBNX KaMGD MMOGT 30KOTO

pb!O OTnvrqvrH OT MOTO.l(I1KL'l 06pa60TKI1 CHMMKOB e ITY38p:OKOBb!X KaMep. 

CHMI..;KM e VIeKpOBblX I\aMep, KaK rrpaBMJJO, MOHOG sarpy~eHI:J cpOHOM, TpOOJ 

OMaH ToqrroeT:O I18MepeHMH sa eqeT OOJIGe lliMpOKOrO eJIO.l(a MOH:&me, KOH

•rpaeTHOeT:O QJOTOrpaQmi1 BbllliO L1 T • .n;·. Bee 3TO o_oyeJiaBJIL'IBaeT B08MOJI~-. 

HOeT:O yrrpoeTMT:O I1 J.II;OlliOBMT:O I13MOpMTOJI:&Hhl6 yeTpoMeTBa, rrpe~Ha3HaqeH 

HhlG ~JIH o6pa6oTKW ~oTorpaffivrU Jivrm:o_e vreKpo:sux KaMep. B pH~e eJiyqa~ 

Bee:& rrpoueee o6pa60TKI1, HaqMHaH e OT6paKOBKI1 eOohlTWM, y~aeTeH Bb!

TIOjJHHTh aBTOMaTvrqeeHVI Ha eHaHvrpyiOll.\8 \1 aBT OMaTe, yupaBJIH8MOM 8B!VI, 

T.G. 6e3 rrpe~BapBTOJihHOrO TipOCMOTpa G~MhlHOB orrepaTOpOM. 

ITOMilMO e~euvraJI:OHUX yeTpOMeTB ~3MepeHMH MOryT MCITOJih30BaT:Oefl 

~JIH Vl3MepeHmli eHMMHOB e WKpOBUX KaM~p TaKEO HOKOTOp~e CKaHMpyromvre 

yeTpoHe'l'Ba, rrpe;n;r·Ia3HaqeHHbl8 ~JIH oop.~60TH11. eHWMHOB e rryswp:OHOBbiX 

I\aMep. B HaqeeTBe rrpvrMepa MO;\ttHo yrro:ilHHyT:o HPll, traeTo MerrOJILsyeMoe 

AJif: 8TI1X U6Jieii1. 
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6. TIOJIHOCTLIO aBT orvJaTW3IIlp0:3aiiH1l8 CMCTGMbi oopa60TRIII. Cyl.l.\GCTBYJO

ll.\110 0!10 'l'8 MLI oOpaOOTI\11 CHMMnOB, :\ai-\ rrpaBI'IJIO, rrpe.n;ycMa TpltlBaiOT TO ltiJIW 

~lH08 ytiaCT.t18 ti8JIOB8Wl Ha STarre :1pOCMOTpa M 1'I31vl8pGH.t1H, XOTH OT~8JI:b

IIul8 orrepauw11 B sTOM rrpouecce oc;rmecTBJI.mOTCH anToMa'rrFrecrm. Y;;w Hec

nOJI:&no JieT B8.IJ:YTCH paspa60Tni1 ITI)JIHOCT:OIO aBTOMaTlii3.t1pOBaHHblX CWCT8M 

o6paC5oT:nw cDoTorparDMi1, :noTopbie no aaMLICJIY .n;oJIJlCHLI wcnJIIO'E1TT:l qe;rone:na 

B STOM I1pOI~8CC8 .0CHOBOM TaKMX- CITCT8M fiBJIHIO'rCfi ycTpOtiCTBa CnaliHPOBa

HVlfi CI-II1KFCOB 11 8Bl-,1, CHao:riC8HI-Ibi8 pa3BMT Oiil: C.t1CT8MOM rrporpa:·:iM ,BKJIIOtraiOII~8M 

rrporpa;.1Mbi anToMaT:vrtrec:Koro orr03HclBaH.t1fi co6LIT.t111. XoTH sTo Harrpa:sJrerr:-re 

B OOll\GM IIJiaHe aBTouaT.t18aU11.t1 rrpol(eccoB o6pa6oTR!II g)oTorpac}pri1 11 fi:SJIH8T

Cfi IvlHOrOOOGli.(aiOlllMM, Ha HaCTOfill\8.M 8Tarre OCYll\8CTBJI8HliiG TIO,I(06HLIX CWCT8M 

HaTaJirrwnaeTCH Ha Tpy.n;rrocTW coa.n;E.H11fi rrporpaMM pa6oTLI TaKMx cMcTeM 11 

Ha ne~ocTaTOtiHbie B03MOJKHOCT11 ( 6~:cTpOJ~ef1cTnwe, rraMHT:O) 3.BJI.·I. B rrpoue a

ce pa3BMT.t1fi C11CT8M odpa60TK.t1 C I~CI103SaBaH~8M He TOJI:bKO CTpGMHTCfi 

:vrcrroJILsonaT:o YH.t1Bepc&JI:OHbie jBNi ( PEPR -npoeKT), Ho 11 cos,I(aTL cneuv:

am13HponaHHbie BllitiWCJI11T8JILHbl8 Mall I1HLI ( I L L r A K -11) JI.t100 c 03,7.(aTL 

,ZJ;OITOJIHW!l'8JII>Hble crreu¥IaJIM3.t1poBaHHb e 6JIOKM K .YH.t1BepcaJILHblM 8B:vl, rrpe,ZJ;

HaaHatieHHble ,I(Jifi BhlTIOJIH8H.t1H.H8KO~Op@X onepa~~M np11 o6pa00TK8 CH.t1~KOB 

c rryaLipLKOBbiX KaMep ( S ATR -rrr oeKT). 

7. Pa3,ZX8JI8HI18 Tpyna 118)K,TIY tl8JIOB8KOM H 8BM B CI1CT8M8 06DaOO'ri\!1 

CHIIIMKOB. Tpy.l(HOCTM, KOTOpU8 B03HMKaiDT rrp11 C08AaHMM ITOJIHOCTT:liD aBTOMa

TM3MpOBaHHL1X Cl1CT8M 06pa60TI\I1, COYCJIOBJI8HEbi8, rJiaBHb!M oc5pa30M, IIpOQ_

JI8MaM.t1 60JILlliMX 3BM M C03,7.(aHM8M COOTB8TCTBYID~WX rrporpaMM, Bhl3BaJIM 

rro11crm peiJem1t1 npo6JreMLI odpaooTrm 60JILIIIoro I\OJIMtieCTBa CH.t1MKOB Hec

I\OJILKO B ,Ll,pyrOM iiarrpaBJI8H.t111. ,UeJIO B TOM, 'iTO , ~GJibi.tl- pH,I( _:,BOITpOCO~ 

OCOOCHHO HCOOblt!HblX 11JIM CJI01\HbiX I\al\ rrpM .t13M8p8HMHX, 'Tal\ M Tiplii OTI03-

aaBaHl1lii, qeiJ:oBeKy npome penmT:o caMoMy, neEeJIM 11 HaytiliiT:0 11 8Bi'1l· ocy

mecTBJifiT:O pemeHliie. C ~pyroi1 cTopoHLI, PH.IL pyT.t1HHbiX orrepau11li, BCTpeqa

IDll\MXCH B rrpouecce o6pa6oTKM, 3BM BbiiTOJIHHeT ohlcTpee. BoaH.t1KaeT BOn-
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poe o uenecoo6paaHOM pacrrpeAeneHHM ooaaaHHOCTei Mez~y qe~o~eKoM ~ 

3BM ~ npouecce o6pa6oTKH ~oTorpa~m~. 

Mbl yjJ\8 OTM8't!SJU1, '!TO B SBTOM.3.TM't!8CKHX ycTpOMCTBaX H3MepeHMM · 

(Harrpi-B18p, HP.I{) OCHOBHble ((JyHKUMM y:1paBJI8HHfl CKBHHpoBaHM8M .B03Jiara

IDTCfl Ha 8Bf1l. llporpaMMbl TipM STOM TIO~Iy't!aiOTCfl ;n;oc•raTO'tlHO CJIOJi\HblMH, 

TpeoyroTcH obrc·rpo;n;ePlcT:ayromMe 8Bivi c 6on:omot1 onepaTJt1BHoti rraMHT:OIO 

(OOII.(aH T8HA8HUMH - MCTIOH:030BaT:O ;IJ;JI5[ aBTOMaTM~80KMX M3M8pMT8JI:OHbiX 

yoTpOHCT:S Hai160nee MO~Hbl8 M3 ,li;OCTYEHbiX 8Bivi, HarrpH.Mep, C~C-6600, 

IBd-7094 M ;n;p.). RenaTen:oHo, 't!To6u rrporpaMMa 6blna crrooo6Ha npoaua

JIMaMpo:aaT:o VI rrpr1HHT:O pemeHMe :a 6oJIIIIU1HCTBe BCTpeqaervrux cnyqae:a • 

. Pa3BMTM8 M COBeplli8HCTBOBaHM8 TaKMX C~CTSM rrpOMCXOAMT r~aBHHM 

o6paaoM aa oqeT co:aeprneHCTBOBaHMH (11 yono~HeHMH, ecTeOTBeHHQ) rrpo

rpaMMHoil CTOpOHbl. HarJIH;zJ;HbiM TipMMepOM STOrO MOEST OJIY~MT:O pa3BMTM8 

nporpaMM ;n;nrr HP.U. Eonvr :a rrep:aoHatian:oHbiX :aapvraHTax Tpe6onanoo:o rrpe;n;

:aap11TeJI:oHoe aa;n;aHM8 11 KOpM.ZJ;Opa" B;zJ;OJio M3M8pH8MblX Tpeito:a· ( OHO TipOBO

.ZJ;MTOH ITYTCM pyqrroro M3M8p8HMfl Ha M3~epMT8JI:OHbiX OTOJiaX 3· .. ToqeK 

B,zr.OJI:& I\aJiC;zJ;OrO TpeKa),. B KOTOpblX aBT n1aT OOYII.(80TBJifl8T TQqHQ8 M3M8-

p8HM8 KOOp;zJ;MHaT, TO ITOCJie;n;yiOII.(88 COBt~pill8HCTBOBaHM8 rrporpaMM IT03BOJIH-

8T aa;n;a:aaT:o pyt!HbiM crroco6oM JIMrn:o KOilp;zJ;MHaTy :aepmMHbl :aaaMMo;n;e:ticTBMH 

· ( /Uin.irnwn Guidatu..e,). Tar<MM oopaa oM, 'tieno:aeK roTOBMT ;n;aHHb1e a:aTo-" . . 

MaTy M He yqacT:ayeT n ;n;an:&Hetime:-1 rrpouecce vraMepeHMH. 

PaanM:aaeTca M ;n;pyroe Harrpa:anegHe, :a KOTopoM orrpe;n;eneHHa.H pon:o 

B rrpouecce M3MepeHMH OTBOAMTC.H qeJIOI8KY KaK 3B8HY M3M8pMT8JI:OaOM 

c!t!cTeMbl "cKaHIIIpymmHt1 aBTOMaT - SBM". tieno:aeK B aTOM cnyqae 6epeT 

·Ha CeO.fi pemeHM.H T8X BOTipOCOB, C KOTCpbiMMB ;U8JIOM 8BM JIMOO He MOJiteT 

crrpaBHT:oca, nvroo crrpa:anaeTcH ueHo:ti aHatiMTen:oHoro ycno~HeHM.H rrpo- ' 

rpaMM. 

n~.H yqacTMH 't!8JIOB8Ka B npouecce aBTOMaTM't!8CKOM pa60Tbl CKSHIII

pyromero a:aToMaTa rrpe;zJ;ycMaTpM:aaiOTC.H c JeUMSJI:OHhle MeTO;zJ;bi 6biCTporo :vi 
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y.ztoe5Horo ,zJ;JIH noonpMHTMR tieJio:Bei<o~, npe,zJ;oTanJieHI'Ifl ,zJ;aHHbJX, o .KOTopu-
. 

M!ti onepmpyeT 9BM. J3Jiar o;n;apH 8T OM:Y one paT op MOJlCBT BM8llll1B8T:SOH B 

npoueoce maMepeHM~ B pa6oTy :acerc KOMnnexca, aa;n;aBaH Malllmrre ,zJ;OITOJI-
,, " 

HI1TBJI:SHbie nepBOI-Iat.raJI:SHbie ,ILaHHbie (
11

SR,,,St1P I1 ;n;p.), JII1C50 :a·6onee 

CJIO~HbiX CJiytiaHX orrepaTMBHO (!) ITCMOraT:S M8llil'IH8 ITpi1HMM8T:S peweHMH 

B H8Tpl1BMaJI:SHhlX CJiytiaHX. rJiaBHO~ OC008HHOCT:SIO TaKMX CI1CT6M HBJifi8T

C fl T 0, tiT 0 nporpaMMLI aHaJII138, ou;e HI1B8IO!l(M e C I1TY8IJ;l'IIO I1 yrrpaBJifiiOll(I1 e 

Ha OCHOB8 8TOrO rrpou;ecCOM I13M8p8HI1H, MOryT ObiT:S 8H8tiMT8JI:SHO COKpa

J48Hbi. Co:KpamaeTCH Taiorce BpeMH paCOTbi 8BI!I Ha BbiiTOJIH8HMe ananvi3a rre

noHHTHoi1 1-(JIH MamL1Hbi CL1Tyau;um. )J.a:ne npL1 caMoii rrpocToti, HO He npe-

. AYCMOTp8HHOi1 nporpaM1IO:fii Oll1L10I\8, TpeoyeTCH rrpL1 IIOJHIOCT:SIO aBTOMaTM-

811pOD8HHOM I13M8p!1T8JI:SHO~ CMCT8M8 ITOCJI8;ZJ;OBaT8JI:SH08 BbiiTOJIH8Hl18 t.IYT:S 

nl'I ne Bcero apceHana rrporpauM. 

BKJIIDti8Hl18 ti8JIOB8Ka B Tp8KT l18M8p8HI1fi (IIpM BbiTIOJIH8Hl1I1 dOJI:S

llli1I-ICTBa orrepau;Hii 8BT OMaTL'ItJ:8CKMM C lTOC OOOM C l10MOI~:SIO 3BM) IIOBBOJIH8T 

I10IIOJI:S3 OB8TI> TipM pa60T8 C 0 Cl\8HL1fYIOmMMI1 ycTpotiCT;BaMM OTHOCMT8JII>HO 

neoon:nmvre 8BM (HanpvrMep, P,UP-7 11 P,ItP-9 ). ITpe,n;cTaBJI.HeT 

MHTepeo B STOM ITJiaHe OTIUT pa60Thl aBTOM8Tl1ti8CKOrO c~aHMpyromero aB

TDr.IaTa c sJiei\Tpormo-Jiyt.IeBoi-1 Tpyc5rw11 POL L Y (AprorrcrmH na6opaTo~ 

pl1H, Cill11.), MCIT OJI:D3J8!vlOrO .ll;JIH oopa 6 OTI\1-1 QJOT orpatfmtl C ITYBbip:SKOBblX __ _ 

KaMep 11 npe;n;ycMaTpmnammero cneu;man:sHue cpe,zJ;CTBa c mMpOKMMM :aoaMo~

HOCTHMM ;ZJ;JIH BMByaJI:SHOrO npe;ZJ;CTaBJI8HI1fi .n;aHHhlX orrepaTopy. 3a Cti8T 

coHpa~eHMH o6~eMa nporpaMM 11 rrepe,ILatiM pH;n;a pemeHM~ orrepaTopy aBTo

MaT ycnelliHO 8KCIIJiyaTMpyeTCff C OTHOCMT8JI:SHO H800JI:Dlli011 Mailll1H011 P~P-7 

( 8 TbiC. CJIOB rraMHT:W), a rrpOI18B0.1l;HT8J!:SHOCT:S Tai\OrO rrp1100pa ITpi16JIMJKa-

8TCH K rrpoMBBo.n;:wTen~HOCTI1 HP~. 



PaccMaTpmnaH pon~ BH'l{MCJIHTIJHLHHX MarnmH n sKcrrepmMeHTan~Ho~ 

(pM3I1K8, cnejzyeT OTM0TMT~ eme OlJ.HJ OOJiaCT~ BH0,llp8HMfi 8BM - BKmoqe

HMe MaillHHH B rrpOD;8CCH yrrpaBJieHMfi KpyiTHHMH 0M3Ht{8CKHMI1 ycTaHOBHaMM, 

TaHMMM, Kal\ P89-KTOp, ycKOpHTeJI~, ITY3Lip~KOBble I\aMepbl M T .,11;. 3,zJ;eC~ 

Mmimo Bbl,1l;enmT~ TPM ocHOBijbie WYHKJ~HH 8BNI: 

I) Mamm-ra - nerr1cTpaTop n I} oneTq:vm, KOr,zJ;a c rroMom:&ro 8BM 

ocymecTBJIHeTcH coop m IWHTponL oon:ornoro 'liMcna rrapaMeTpoB, xapaKTe

pMsy:rou{MX COCTOfiHMe peaKTOpa, J'CIWpMT8JIH, KaMepDI I1 T.,I{. (TOR MarHM

Ta, TeMrrepaTypa, MHTef!cvmHocT:o rr:rqKa 11 T.,zJ;. ). KoHTpon~ rrapaMeTpon, 

rrpe,zJ;yrrp8ii\)J;8HI18 0 He:>IWJiaTeJI~HLJX M;IM aBapMMHblX CMTyaD;MfiX, lJ,OI\YM8HTa-
• 

UMH peJimMa MOJKeT ocymecTBJIHT:OCH ;~m;ce He6oJI:OlllMMM yHMBepcaJiiliHhlMM 

8BM JIMOO ,11;pyrmr.m CTI8D;I1am13MpOBaHHblW1 8BM, rrpe,I{Ha3Ha'lJ:eHHbiMI1 ,I{Jifi aB

TOMaTI1t{8CKOro c6opa ITO)J;OOHOitl: MH~'JpMaD;HI1 Ha ITpOMHillJI8HHbiX 00~8KTaX. 

2) YrrpaBJifiiOIUMe 8BM HBJIHIOTI)fi cneJJ;yiOII.(MM mar oM B rrpoue cce an-

TOMaTMSaD;VIM yrrpaBJI0.HHH. liOCJI8,1J;HI10 paOOTI::I B 8TO~I 06JiaCT11 CBI1lJ.8T8JI~

CTBYIOT 0 ,ll;OBOJI~HO IIII1p0KOM III pa3HIJ06pa3HOM 0POHT8 BH8,1l;p8Hk'l.ff 8BM KaK 

;n;nH ynpanneHMH peaKTopaMM, TaK r1 AJIH rro;n;;n;epmaHI1H pe~MMa 6on~mMx 

ycr,opMTeneVl. 

Hcnon~sonam1e SBM B rrpm~ec,;e ynpanneHVIH wmsMqecr-w:t1 ycTaHo:s

Kot1 rrpMHI.l;l1ITI1aJI~HO He OTJIVIqaeTCH I)T ITO,ll;OOHOM pOJIVI MX B ynpaBJieHqec~ 

KMX onepaD;MfiX .ZJ:pyrl1X rrpOM11l!IJI8HH1I:{ OO~eKTOB, XOTH ,I{aT'l{11I\I1 ·L'IHQ10pMa

UHVI I1 VICITOJIH!1T8JI~Hbie MexaHI13Mbl MJ!JGIOT CBOIO crreD;I1QJI1KY. 

3) Km.mneKcHa.ff anToMaTHsau;HH sKcrrem1;,o~eHTa Ha Gase 8Bi'vl HBJIH

eTc.ff, rroJKany~, HaM6onee sacnyzMBiliOII.(e:t1 BHMMaHMfl nepcnel\TMBO:fii.aBTo

MaTl13au;MM npo:ae;n;eHMfi ~I13!1t{eCKIIIX l1COJie;zi,OBaHIIIM •· 3;n;ec~ ynpaBJI8HI1e. pe-

~.,_., . ..... I 

:lKVIMOM YCI\Opl1TeJI.ff MJII1 peaKTOpa, p13rMCTpaD;l1H 8KCrrepl1M0HTaJI~HOH l1H9.JOP~ 

28 



MaUHH H ee rrepBMtlHBH 06padOTKa npOBO~HTCfl ITO~ ynpaBH6HH6M MB~HHU 

(VIJIH CBH3SHHUX Me~~y C060M MBWVIH). ilOITblTHVI KOMITH6KCHO~ BBTOMBTHSB

UHVI 3KCTiepVIMeHTa ocymecTBJI6HU Ha OTHOCVIT6JI~HO H600JI~WHX 3KCTI6pVI

M6HTSJI~HhlX YCTBHOBHBX
1

TBKVIX, HanpVIMep, KBK YCKOpVIT6JI~ 

BaH-~e-rpaawwa. B AprOHCROM HBUMOHBJI~HOW naoopaTOpVIVI Ha TBHOM yc

KOpVITeJie (3 MoB) VICITOJI~syeTCH MBTIVIHB C.UC-I60A. MalilHHa VICIT.OJI:bSyeTCH 

~JIH per:vrcTpaUVIVI 3KCrrepVIM6HTBJI~HO~ VIH~OpMBUVIVI, o6pa60TKVI STOll VIH~O~ 

MBUVIVI VI ~JIH yrrpaBJI6HVIH peEVIMOM YOKOpVIT6JIH. Bee ~aHHble (3KCnepHM6H

TBJI~Hhl6 VI ~BHHhle 0 pe~VIM6 YCKOpVIreJIH) npeo6pa30BUBBIDTCH B UVI~pOBYID 

QJOpMy H BBO~HTOfl B 8BM, ROTopol ~opyt!BIOTOH WYHKUVIVI HBROITJI6HVIfl VI 

BHBJIVI~a 3TVIX ~BHHhlX, a TBKE6 B OJOTB6TCTBVIVI 0 38~BHHOt1 nporpaMMOM 

3ROTI6pVIM6HTB Bhl~BtlVI ROMBH~HhlX R~~OB ~Jifl _yrrpaBJI6HVIH. KO~bl ~peo6pa-

30BhlBBIDTCH B BHBJIOrOBhl6 B6JIVItlVIHbl (HanpHE6HVIe, ITOJIOE6HVI6 peryJIHTO

pa), ITO~~epZVIBaromme HyEHbl" peEVIM YOKOpVIT6JIH. 

ABTOMBTVI-3BUVIH 6onee KpyiTHbi:C yc•raHOBOK VI T6M naqe ROMITJI6KCHBH 

BBTOMBTVI3BUVIH 3ROIT6pVIM6HTa HB 3Tl1X YOTBHOBHBX HBJIHIOTOH rrpe~M6TOM 

HcoJie~o~aHVIli oero~HHmHero ~HH. 

6. CVICT6Mbl MBll!VIH KD'TIIHblX QH13VI1!6 CKVIX U6HTpOB 

Ills IIP6AbiAYmero VI3JIOJK6HVIfl BII~HO, tlTO VICUOJI~30BBHVI6 8BM B 3KC

rrepVIM6HTBJI~HOt1 wit!sMRe AOCTaTOtiHO pasHoo6pasHo. III xoTH 6oJiee Hpyn

Hbie VI 6hlOTp0~6HCTByromVIe ~BM Mory~~, npVIHI~VITIIIJO.JI~HO, OOJiee OTB6tlBT~ 
' 

Tpe60BBHVIHM, B03HVIHBIOmVIM ITpVI perL!CTPBUVIVI VI o6pa60TR6 3KOIT6p:viMeH-

TBJI~Hh1X ~aHJ::IhlX, VICITOJI~3 OBclHVI6 TBI\VIX MalliftiH OBHSaHO 0 OTHOOVI-

TGJI~HO 60JI~lliVIMVI 3BTpaTaMH · ( 60JI~lli:Vi6 MBlllftiHhl. OTOfiT H80I\OJI~HO MVIJIJIVIO~ 

HOB A OJIJiap OB). 

C Apyroli OTOpOHhl, Mbl B!1~TtiM, tlTO MBJibie Tti ope~Hftie 8BM HBJIHIOTOfl. 

y~o6HhlM ai\orreJ):viMeHTaJI:&HhiM rrpH6opc1M ~JIH IJ;eJioro pB:~a aKorrepHMeHTOB. 
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ITpaKTJ.i'Iq<aoKJ.i'I B (QJ.i'I:JJ.i'IqeoH'J.i'IX JiaoopaTopl1HX Haxo~HT umpoiwe rrpV~MeHeHJ.i'Ie 

Bee TJ.i'ITihl I.l;V!tlJpOBbiX BhJqJ.i'ICJIJ.i'ITeJI:OHblX M<Ulll/IH OT IAaJibiX ~0 CaMblX OOJI:&llU1X. 

I1p11 8TOM B :o;errw oopa0oTKJ.i'I 8I\CrrepVIM13HTan:oHbiX ~aHHbiX aaqacTyiO J.i'IC-

. TIOJI:&Sye TCH He O,I\Ha, a HeCI10JI:OnO 9BJ;l. Mbi y;;w OTMe'!aJIJ.i'I, qTO OI\OHqa

. TeJI:&HyiO oopaOOTKY rrpe~rroqTJ.i'ITeJI:OHO 1pOBO~J.i'IT:O Ha OOJI:Ollll/IX Manmnax, 

rrpo:o;ecc ~e perJ.i'IcTpa:o;J.i'IJ.i'I K rrpe~napHien:oHaB odpadoTKa MoryT B~rr6n-· 

HBT:bCSI MeHee MOIL{Hh1Ml1 3BM. 

06MGH J.i'IHrfJOpMai.J;Uet1 MGnt~y 8Br/i 303MOJK6H 0 ilCITOJI:030BaHL-IeM Mar

HL'ITHOR JieHThl, sarrli'IC:O Ha 1\0TOpyri ripJil3BO~ilTOfl B CTaH~apTHOM ~JIH 

ncex MaumH I<O~e. B aarra~HhlX cTpaHa:{ n KaqecTBe cTaH~apTnoro rrpli'I 

06MeHe L'ICITOJI:03Y6TOH ?:..~opO:liteqHafl 3<3.TIJ.i'IC:O na TIOJI~IOMMOBYIO MarHJ.i'ITHYIO 

JieHTY ( KO~ IBM). 06bi'IHO, 6CJII1 B 8BJi1 J.i'ICITOJI:03Y6TOH OTJIL1qHafl OT 8TOrO 
. 

CTaH~apTa ~OpMa 3aiTJ.i'IOJ.i'I Ha JI6HTy, T) MalliMHa CHa6maeTCH ~OITOJIHJ.i'IT6JI1-

Hb!M orreu;waJIBHblM 6noKOM aarrJ.i'Iciii co oraH]J;apTHhlM Ko~oM, KOTOphli1 o6eo

rre'Ili'IBaeT OOM6H MarHJ.i'ITHhlMJ.i'I JI6HTaMIII J ~pyrli'IMJ.i'I MaWMHaMIII. 

l1piiiM6}l6HJ.i'Ie MarHIIITHOM JI6HTbi ~.JIH 06MeHa UH(pOpMau;vrei1 ~1eJ!C~Y Heo

KOJI:OKJ.i'IMIII MamMHaMIII B Y.JV13l1qecKIIIX na6JpaTopMHX vrMeeT pH~·orparrJ.i'IqeHvrt1. 

8Tl1 orpaHI.fqeHIIIfl Bh13BaHhl H6l1306EHOM 3a,I\epJKKOM B TIOJiyqeHJ.i'IIII peayJI:&Ta

Ta 06pa60TKJ.i'I 8KCrrepli'IM6HTaJI:OHblX ~aHiblX, OBH3aHHOif 0 TpaHCITOpTIIIpOB

KOM neHThl MeEAY MawMHaMM. KpoMe Toro, ncerAa ocTaeToH orrpe~eneHHaH 

nepOHTHOCT:o rroTepli'I 1/IH~opMau;vru III3-31 rropqJ.i'I MarHIIITHOt1 JieHThl rrpiii • 

TpaHCITOpTli'IpOBK~ III BBO~e AaHHblX B 33M. 3aA6PJKKa o6pa60TKI1 1/I cpaBHJ.i'I

~GJI:OHO H6BhlCOKafl HaAe~HOCT:O MarHL'ITiOM JieHTbl o6yCJIOBIIIJIIII C03~aHIII6 

KOMITJI6KCa .CBH3aHHbJX M61KAY. C060if BbHIIIC]l:IIIT6JI:OHhlX Mailll1H lJ!III3J.i'IqecKMX 

:o;eHTpOB - C11CTEMY MAliiiiiH. 

B 60JI:Ollil1~CTBe CJiyqaeB OTPYKTJpHO CIIIOTeMa MalliMH CTpOIIITCH ITO 

rrpl1HIJ;IIIITY CBH3l1 I.J;6HTpa 0 H6CKOJI:Ol\IIIMII ·rrep·IIIW6Pli'IMHhlMJ.i'I 8BM. <IlyHKI.J;J.i'IIII 

I.J;6HTpaJI:OHOM MaWIIIHbl BhiiTOJIH.ff6T 06blqH D Hal160Jiee MOIL{Ha.ff 113 HaJIIII'IHhlX 
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8:31,1 (HJH1 H8Cl\OJ1b1W 60JihlliHX 8.3;,;), ilepHqlepitltiHbi8 MalliL-lHbl no CBOeMy 

'l'}HI;'l VI Imaccy MoryT 6LITL pasnvrt.nm. KaK npanvmo.; OHitl pacrroJiararoTCH 

TI6h~3Itl 3KCI18pllM8HTSJ11HOrO o6opy~~OBSHHH y YCKOpitlTeJie~, peaKTOpOB 

i.·1 T .]1,. CB.H3:0 pa3.7U1tiHLIX no TiiiiiJ: !:lBM M8Yi.lJJ COO Oil He Bbi3hi:BaeT rrp~1H

UI1nitlaJI1HbiX saTpy;t~Hci-mL, nocrtoJI:&I:y o6MeH npoitlCXOJJ.ItlT, KaK npaBVIJIO, 

u;enhrMIII Maccn:aaMitl HHc}}opMaLJ,IIiiii. CoJ•nacona:m-Ie fllopMaTOB MarnJIIHHbiX CJIOB 
• 

npOJIICX0,7U'lT JIV!OO B CIIOJJ;I1aJI:OHbiX OJlOl{aX B TpaltTe CBH3IIl, JH160 npo-

rpaMMIWM nyTeM BblllOJIHHeTCfl B car.roti Maliii1He. 

HanitltU'Ie B WH3I1trecr\OM ue:r-rTpE: necKOJ11Kl1X BaaVIMOCBHaaHHbiX Mem-

7J.Y 006011 Bhllll1CJIHT8J1l>H1IX M31Ilill.H TI03BOJ1H8T IIOCTaBitlT:O BOIIpOC 0 l1.I1<1Jc))e

peHl.\ItlpOB3HHOM 11 uenecoo6paaHOM paaJJ.eJieiDni WYHKLJ,I1i1 no c6opy 11 o6-

pa6oTKe 3KCIIepitlMOH.TaJibHOii I1Hc}}Op~.~aJJ;vli1 Me~;n;y pa3JIIIIliHhlMI1 Malll1'HiaMitl. 

9TI1 WYHKLJ,VIlil no~aTCH Ha nporpaMMHOe o6ecnetiellVIe y'K.e He o;n;HoH 8Bivl, 

a CitlCTeMhl Bhll!ItlCJII1T8JILHhiX MaliiitlH. 

JJ:pyrow acneitT II01J.X0,7.La K CI1C:TeMe 9BM (]It13Itlli8C'KitlX l.l,8HTpOB aaK

JilOtiae•rcff B C03,7.l;aHltlitl CllCTOMhi 06pLmeHltlfl 60JI:OillOro qitlCJia ITOJI130BaTe

JIOVI K ItlMero~mMCH :B LJ,OHTpe BhFUICJIHTeJIJJHhlM MOmHocTnM. 9Ta aa;n;a-qa 

pelllaeTcH nyTeM coa;n;aHitlH CJilcTeMu BhiHOCHUX nyJIJJTOB, BKJIIDliarommx ne

tiaTaiOmyiO ~aliii1HKY, HeCJIOJJCHOO BBO)~HOe ycTpOiiCTBO ;n;aHHbiX B 9BM, a 13 

pH;r;,e CJiytiaeB VI ycTpOtiCT:BO :BI13Y3J::bHOrO npe;n;cTaBJ18Hitlff ;n;aHHbiX VI3 8BM. 

E;naro;n;apfl pe~ICVIMY paa;n;eJieHllfl Bper.reHI1 Ha 9BM IIOHBJ1ff8TCH B03MOll\

HOCTl> 06pameHVIH K Mailll1H8 0,7l;HOBpE:MeHHO CO CBOitlX ItlHFI1BVI;ZJ;y'aJil>HbiX 

nynJJTOB HeCKOJIJJKTIM rron~aonaTeJIHl:. ITp11 aTOM pesynJJTaThi o6pa6oTKVI 

Ha 9BM IIOJ1l>30BaTeJIJJ IIOJiytraeT He~:aMe."nJIUT8J1:bHO. 

0praHitl3al.l,VIH 9BM 13 CHCTeMy r.:aliiWH 7J.J1fl ;I.U1WW8peHUitlPOBaHHOH pa6o

Tbi B npouecce c6opa 11 o6pa6oTRlii :sKcnepwMeHTaJI.DHhiX AaHHhiX, a Tar-tm:e 

Cl'ICTeMa BhiHOCHbiX HYJIJJTOB ITOJ1JJ30I:aTeJiei1 IT03BOJ1fllOT . cymecTB8HHO IIO

DhlCVIT:O rrpoVIaB.O,IJ,VITeJII>HOCTI> 9BM :a oomeM LJ,L1KJie WL13HtiecKoro sKcnepitl

MeHTa Itl IIO;LJ;HfiT:& 3HaliHMOCTJJ Bhl1il1C JIHT8JIJJHblX Mallll1H KaK 3ltCnepitlMOH.,. 

TaJIJJHoro o6opy~o:aaHVIH. 

Ha p11o.2 npHne;n;eHa, cxeMa C1)3Aa:aae}.wro n OIIIHl1 ~'l3Mcp;1TeJn:,;;o-
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. Bhl~~C~MT8~1HOrO ROMITneRca. MHOrHe M3 OTMeqeHHhlX B~e ITO~O~eHH~ 

MO~HO rrpoc~e~MTD Ha ITpHMepe STOrO KOMlln8RCB. 

7. Aorronrr~TenbHHe aaMeqaHMrr K TeMe neKu~~ 

illMpOI\08 :SH8Ap8Hll8 8BIVI :S aKC nepMM8HTBJibHYIO qmaMKY IIOTpe6o:sano 

pemeH~H uenoro prr~a MeTo~~qecK~x, TexHMqecKMX M opraHMaau~oHH~x 

:sorrpoc o:s, KOTop~e :s prr,ZJ;e cnyqae:s rr:sJnnoTcH qaoT:&IO o6~eti npooneMbl 

11 :S3BrdMOOTHOill8HMH 11 qeno:sel{a rd Malllf. Hbl. ilOMMMO y~e. OTMeqeHHOW pOJI~ 

8BM B OOHOBHb~ M8TO~MqeoK~X SKOTI€p~M8HTaJI~H~X HarrpaBJI8HMflX (paooTa 

Ha JIMHMM, oopa c.l oT I\ a woT orpaqmw, ;yrrpaBne HMe KPYIIHblMM WM3Htie CKMMM-----

yoTaHo:sKaMM) KpaTKO OCTaHOBMMOH E~e Ha H8KOTOp~X BOnpooaX OpraHM

saUMM 8KOTI8p¥1M8HTaJibHOH pa60Tbl. 

I. ilpeJK,ZJ;e Boer.o one~yeT no~~qepimyT~ :soaH.ifKlllYIO nepe~ aKonepM

MeHTaJI~Hoi1 WM3MKoi1 npooJieMy nporpaMMt<Ipo:saiiMH. IIooKoJI~KY :see onepa

UMM Ha 9BM ·~OJII!Hbl rrporpaMMMpOBaTJJOH,. TO nepe~ :B08MM ITOJI~30BaT8JIH

MM MaillMH BOTaeT aa~aqa OBJia~eT~ IIpOrpaMMMpOBaHR8M. ~M3MKM-8KOIT8pl1-

M8HTaTOpbl OOBaMBaiOT nporpaMMMpOBHHMe, KBK l1HOTpyMeHT o:soeti TIOBOe

,ZJ;H8BHOH ~8HT8JI~HOCTM. BM.80T8 0 TOM TIOHBJIH8TOH HOBBH HaTeropMfl 

::monepM~.!eHTaTopo:s :s <J)~aMqeCimx na6opaTopMax - cneuHaJIMOT~ no rrpo

rpaMMMpo:saHv.no, KOTOpbie, oneu~anM:3npyrrob :s HeKoropoti o6naoTM ::morre

pMMeHTanbHoti·~M3MKM, pa3:Sl1BaiOT M'~TO,ZJ;W OOp~OOTKl1 8KOIT8pl1M8HTaJI~

HOI1 MH(i!OpMaUVIM Ha aBM. 

MOEHO CKa3aTb, He OO.fiCb rrp3yB8JI¥JqeHMH, qTO BOTipOC~ nporpaMM-

HOrO OOeaneqeHMH 3a,ZJ;aq OOpaOOTKA 8KOIT8pWM8HTBJI~HWX ~aHH~X OTBJIM 

O,ZJ;HOM ~3 OCHOBHblX rrpOOJI8M B a·KcrrepMM~HTaJibHOM M8TO,ZJ;l1K8. III eom1 

paH~ill~B B8K JiaMTIOBOW T8XHl1K~,C03,ZJ;BH~e 8KGIT8PMM8HTBJibHOM arrhapaTy

p~ perMCTpau~~ HBJiflJIOCb rrepBOOT8IT8HHOH M8-TO,ZJ;~qecKOH 3a,ZJ;aqet1:, a 

TIO,Zl;A8p~aHMe 8TOM anrrapaTyp~ B paooqeM COOTOHHMH Tpe6o:saJIO OT 8KO

rrepMM8HTaTopa ITOOTOHHHOi1 aaOOThl, TO .o BH8,ZJ;p8HMeM OOJiee HB,ZJ;8JKHOM 

TIOJiyrrpODO,ZJ;HMKOBOM T8XHMKM M 8BM B SKOrrepMM8HTBJibHYIO M8TO,Z(MKY Ha 
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nepmaM rrJiaH :BLI;ZJ;Bll!ra.roTOH npo6JieMbi n~orpaMMll!po:aaHll!fl o6pa6oTKll! ;naH

HbiX H opraHNlaa~HH pa6or.rhl SBM 11;n;py~OI'O o6opy;n;o:aaHH.fi. 

MeHHIOTCH, cTaHOBHTCH 6onee ;nocT:fllHbiMJII ;n:.nH tieno:aeKa Me TO ;lOll 

nporpaMMll!pOB8Hli!HG ITporpaMMll!pOBaHHe B KO;ZJ;ax MalliHH~ B OOnbill~HOTBe 

CJiytiae:a 3aM8HH8TCfl nporpa.MMHpOBaH.T/!13)4 Ha CVIMBOJI11ti8CK.TI!X H3biK8X. B 

W113HtieCKJIIX JiaoopaTopwHx HaH60JI»mee pacnpocTpaHeHHe rronytiHJI H3NK 

~OPTPAH. Enaro;n:apH 3TOMY 8BM CTaJia ;nocTynHOH ;n:nH mHpOKOro Kpyra 

aKcnepHMeHTaTopo:a 11 HHJKeHepo:a, pa6oTaiOntHX :a paaJIHtlHI>lX o6nacTmc · 

3KCllep.TI!MeHTa~bHO~ QJH3JIIKH. 

2. HeJib3fl He OCTaHOBHTbCH Ha erqn O.;ZJ;HOM HOBOM MeTO;l{l'.ltieCKOM 

Hanpa:aneHll!ll!, c:aHaaHHOM c paooToiii 8BM ·B WH3HtieCK.TI!X Jia6opaTOPHHX. 

Petib H;ZJ;8T 0 pa3Bli!Tl!Hl M8TO;L40B y;n;o6HorQ oomeHMH M:~2K;zr.y tieJIOBeKOM H 

Mami-IHoll. HapH;zr.y c nonytiHBIDHM pacnpocTpaHeHMe MeTo;n;oM ynpa:aneHMH 

8BM c noMOfitbiO rretraTarometi Mamli'IRKll!, o6ecnetiH:aaromell B03MOJ!\HOCTb 
0-· 

"paaro:aopa. "Mem;n;y 8BM 11 tieJIOBeKOM, a a ~nocne;n:HI-Ie :ro;lUll rrony-qaroT :ace 

oonbille,e pacnpocTpaHeHHe MSTO;n:bl Ima~ramnoro npeAciTa:aneHliffi TeKCT0-

:aoil I-I rpa<I?HlieCKoll li!HQJOpMaUHM Ma Mall11H¥· EOJibillYIO:Harn.a;n;nocTJ> u He

cpaBHeHHO OOJI8e BhlCOKYIO IIpOH3BO;l{li!T01lbHOCTb o6eCII8tlit113a8T OCU11JIJIOr_; . 
pacp CO Cl38TOBhiM KapaH;ZJ;8IllOM l3 aa;n;at~HX OC5pa60TK:&i Cll8KTpOM8TpHtl8CK()t1 

MHWOPMaUJIIH (o;n;Ha Ha TaKHX cMcTeM -oos;n;aHHaH B O~H~ c MamMHO~ ' 
' 

"MHHCK-2 11 ). Hatili!HaiOT BHe;n;pHTbCH M8TO;n;bl BH3yaJibHOrO npe;n;CTaBJI8HJIIH 
' " ' ,I t 

li!HWOpMaUli!H H3 8BM lfi ynpaBJI8HliiH MaiDl'lHOi1 C. llOMOIUbiO CB8TOBOrO KapaH-
. - 1: 

;nama (li!JIJII yrrpa:anHeMoro c:aeTo:aoro nHTHa) npll! o6paooT~e KaMepHux 
' . 

woTorpawHll. c aToll n;enbro cos;n;aroTcH cHeUMaJibHue cHcTeMLI c ll!cnonbso

:aaH.TI!eM 8BM. 

3 • B 38KJIIOtleHJII8 OCTaHOB~MCH I\pa~'KO Ha opraH~Sa~~OHHhiX BOll

poe ax, c:aHaaHHb~ c aKcnxyaTau~ell 8BM :a w~aH~ecK~x na6opaTOPHHX. 

YcnomHeH~e cm&n SBM, a TaK2Ke no:aumei~~e Ha;I4elltHOCTM'.MX sneMeHTOB. 
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:v.l Maiil:v.IH B U61IOM Bh13blB.aiOT H600XO,ll;HMOOT:& nepeOMOTp6T:& CTapbie M6TO,ll;bl 

31\0TIJiyaTaU:v.l:v.l Malll:v.IH. fiO:SbllUaiOTOR ~~peOOBSHVIH K UBSJililtlJVIKSUliH1 TeXHI'I.I"!e O

K OrO rrepooHana Ha SBM vr yonoxtHFnlTOH ·MeTo,ll;bl npowvrnaKTvrqeoK:v.IX :v.~ pe'

.MOHTHbiX ·pac50T. B 0Bfl3:v.l 0 ST:v.IM 6c,nee pau;vtoHaJI:&HOM WOP.MOM T9XH:v.lqeo

KOrO o6cnyJim:aaHHH SBM oTaHOB:v.ITor.: TaKas c,IJopMa, IW·r;n;a w:v.~pMa-:v.~aroTo

:a:v.~Ten:c 6epeT Ha oe6a TexH:v.~qeoKoe oc5onym:v.~:aaH:v.~e Mam:v.~H qma:v.~qecKvtX 

na6opaTop:v.~~. 

X X X 

. PaocMoTpeHHhle np:v.~Mephi rrp:v.~MeHeH:v.IH SBM :a aa,n;aqax sKorrep:v.~MeH-
. 

Ta1I:&HOLii <lJvt3t1KI'I.I CJIQ)ltl'IJII10:& Hal\ OaMOOTOfiT(;}JI:&Hh16 M6TQ,ll;t1qeoK:v.l6 Harrpa:ane-
• I \1 j 

H:v.IH :a TeqeHI'I.Ie nocne,n;H:v.IX 4 + 5 ner. 8Tt1 Hanpa:aneH:v.IH npo;n;onmaroT p~a-
• l 

B:v.IBaT:&OH VI OOB~pmeiiOTBOBaT:&Ofi: O'r. OT,ll;63l:&Hb1X MaiimH
1 

B SKOIT6pl1M6HT6 1\ 

Cl10T6M6 Mallii'I.IH Wt13HqeQKOrO I1001I6,ll;•)BaTe3I:&OKOro Il;6HTpa 0 0060IT6ti6HI16M 
' 

nerKOrO ,ll;OOTyna BOGX ITOJI:&30BaTeJIOt;i K I1M6IOll(HMCH Bhlqi101IHT6JI:&HhiM MOil.l

HOOTHM ~ npou;eooax ynpaBJI6HHfi Sl\IJIT6p:ti!M6HTOM, Hal\OITJI6Ht1fl I1 oopaOOT

l\H SKOIT6pHM6HTaJI:&HblX ,n;aHHhlX. Bb1qJ'l01It1T61I:&HaH T6XH:ti!Ka OTKphl:a.aeT III:v.lp0-

K:v.l6 :aoaMOJKHOOTvt ;n;na sKorrep:v.~MeHTan:cHo11 WH3HKH, o;n;HaKo vronon:cao:saHHe 

ST:v.IX BOa.MQ)KHOOTef.i OBHSaHO 0 OOBOeHH6M BC6X aoneKTOB, onpe,n;eJIHIOll(VIX 

VI perJiaM6HTVIpyiOU{VIX SqJW6KTI1BHYIO pa60TY Ta.KO~ TeXH:v.IKK.K HVIM OTHOCHTOB 
I, 

- T6XHHqeoKafi OCHall\6HHOOT:& 

- CVIOT6Ma nporpaMMHOrO o6ec:neqeHVIfi VIM6IOII.t6HOH T6XH:v.IK:v.l · 

... Il;6Jibl.ti pa,n; ITCHXOJIOrvtqecKI'I.I:J< MOM6HTOB, OBH3aHHblX C nepeXO,ll;OM 

Ha HOByiO T6XH11KY H, HaKor.eu;, 

- opraHvraauvroHHaa no;n;roTo:a~a nepcoHana • 

... PyKon:v.~c:o noc:Tyn:v.~Jia B :v.~a,n;aTeJI:&CKH~ oT,n;eJI 

29 ,n;eKa6pR I968 ro,n;a. 
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