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ITpM npoBe~eHHM coBpeueaaoro ~MamqecKoro aKcnepmueaTa c Hc

noX»aOBaHHeu TpaeKTOpHUX ~eTeKTOpOB nonyqaDT COTHH THCHq CTepeo

CHHMKOB Co6HTH~. ITpouecc o6pa60TKH ~HnbMOBO~ HH~OpMaUHH aaqJHaeT

CH C OT60pa HHTepecyD~X Co6HTH~. 3aTeM npOMBBO~HTCH 06uep 3TMX 

Co6HTHI H o6pa60TK8 peaynbT8TOB o6uepa no 60HbWOH CHCTeUe npo

rpauu, KOH6qfiHU 3T8llOM KOTOpOA HBHH6TCH CT8THCTMqecKaH o6pa60TKa 

no BCeM o6CqMTaHHHM H H~eHTH~HUMpOB8HHHM C06UTHHM, 

TaKHe cHcTeuu (annapaTypa H nporpauuu) coa~aau BO Bcex Kpyn

HYX ~H3JqecKHX U6HTpax Hamel CTpaHH H aa py6e&OM, B COCTaBe CHC

T6M o6pa60TKH ~YHKUHOHMpyDT aBTOMaTJqeCKHe H 8BTOM8THBHpOBaHHU6 

CHCT6MH ~HB HBMepeHHH CHHMKOB, Hap~y C HMMH BO BCeX, npaKTHqecKH, 

KpynHHX ~HBKqecKHX U6HTpax COB~aHH H CHCT6MH/I-4 ,I3-I?/ Ha 6aae 

nonyaBTOM8THqecKHX H3MepHTenbHb~ npH60pOB, 

B OHRM c 1967 no 1975 r.r. 6un coa~aH nocne~oBaTenbHO p~ 

CHCTeM/I-4/~nH 06Mepa KauepHUX CHHMKOB Ha 6aae nonyaBTOM8THqecKHX 

HauepmrenbHUX npH6opoB, pa60Ta~~HX Ha HHHHH C 9BM E9CM-3M, MHHCK-

22, H aarew c ESCY-4. 8TH cHcTewu paan~qa~Tca KaK HHwopuaUHOHHO

norHqecKHMH aoauoaaocTHMH HawepHrenbHO~ annaparypu H pecypcauH SBM, 

T8K H B03MO&HOCTHMH, npe~OCTaBnHeMHMH M8T8M8THqeCKHM o6ecneqeaHeU 

CHCT8MH, 
BBO~ B 3KCfiHY8T8UHD B nocne~HHe rO~U 8BTOU8TH3HpOB8HHHX CHCT6M 

H8 6aae CK8HHpy~~X 8BTOY8TOB / 5- 12/ H 3R6KTpOHHOnyqeaon Tpy6-
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K*/6/ He yueHDW*~o·aaaqeaza * po~z no~yaBTOUaTzqecKoA mauepzTe~b

HO~ CHCT8Y~ B pemeHHH a~aqz UaCCOBOI o6pa60TKH KaMepH~ CHHUKOB 

O~H~. YK83aHH~e CMCTeU~ pa6oTaiDT C BUCOKOI npOH3BO~HT8~HOCTb~ Ha 

STane MauepeHHH npB o6pa60TKe CpaBHHTe~bHO npOCTHX THDOB Co6~THI 

* npe~~HBXH~T B~COKHe Tpe60BSHMH K KaqeCTBY nneHKH. PaSBHTHe 

cpe~CTB o6~eHMH qenoEeKa c 9BM z yqacTze qenoBeKa B npo~ecce za

uepeHza 3H8qHT8~bHO pacmzpHDT BOBUOEHOCTH STMX CHCT8U. Ho oqe

BH~Ho, qTO pa6oTa T8KHX CHOEHHX H ~OpOrHX YCTaHOBOK 6y~eT a~eK

THBHO~, 8C~H Co6~THH 1 ~XH H3U8p8HHH KOTOpHX Tpe6y8TCH BU8W8T8~b

CTBO qe~OBeKa, COCT8B~HDT H860HbWY~ qaCTb OT o6~ero qzc~a co6a

THI. nna o6uepa CHHUKOB CO CHOEH~UH Co6aTHHUH (Kor~a, B OCBOBBOU
1 

pa60T88T qenOB8K), nonyaBTOU8THqecKaa CHCT8U8 HBXH8TCH SKOHOUH

qecKH 6onee BarO~HOI, a, aaqacTy~, H 8~HHCTB6HBO BOSUOIHOI. 9TO 

o6ycnOB*~O ~anbHelwee paSBHTHe/4/BCSX OCHOBHax KOUUOH8HTOB nony-

8BTOY8THqeCKOI CHCTeua OHHH: zauepHTe~bHOI annapaTypa, ynpaBna~~e« 

9BM H uaTeuaTzqecKoro o6ecneqeuza. 

B KaqecTBe ynpaBnam~el 9BM zcnonbayeTca 9BM BSCM-4, ~ono~

HeHHaa KaHanou CBHSH H CX8YOI npepaBaHHH no BHYTP8HHHU H BH8WHHU 

npHqzHau. B CHCT8Yy BK~~qeHU pH~ HOBax npOCUOTpOBO-H3U8pHT8XbHHX 

CTonoB CAMET, ~ononueuuax cne~anbHOI s~eKTpOBHKoA/IO/, noaBona

~~el peaxuaoEaTb peazu nporpauuaoro aBToconpoBo~eHHH no~ ynpaB

~eazeu SBM. 

B ~8BHOI pa60T8 OCHOBH08 BHHU8HH8 y~enHSTCH BOnpocau o6~el 

oprauzaa~zH ynpaB~eHza BaqzcxuTenDBau npo~eccou SBM H npo~eccou 

HauepeHHH npz o~HoBpeueHHol pa6oTe B pea~uou Bpeueuu ~o 21 ma

uepzTenbHOro npz6opa. 

KoaKpeTuae anropzTua H nporpauua, o6ecneqzEa~~e ~yHK~OBH

poBaHze CHCT8Ua HU8HHO KaK C*CT8UY H3U8p8HHH ~HXbUOBOI HB~OpUa

~H,B pa60T6 He paCCU8TpMB8DTCH. 9Ta qaCTb CHCT8Ua C OnHCSHH8U 
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KOHKP8THYX anropHTUOB nporpauu (no~BO~ K~pa, BaBO~ HBU8pMT8~b

HOI U8TKH B BOHY zauepaeuoro o6~8KTa, KOBTPO~b ~YHK~OHHpOB8HHH 

CHCT8UY H pa60TY onepaTopa, CTPYKTypa HBYKOBOrO 06ecneqeHHH ~Ha

nora H T.A.) HanoaeHY B pa6oTax/4,IO,II/. 

!. 3gnaqz H Kp8TKaH xapaKT8pHCTHK8 

ITonyaBTouaTY H SBM o6ueBHBa~TCH 45-paap~aauz cnoBaum. Ha~op

ua~a B aanpaBneHHH H3U8PHT8HbHYI npH6op - 9BM CO~epZHT KOOp~BBa

TY mauepeHBYX ToqeK, cnyae6uy~ HH~opua~m H paanHqaae Tpe6oBaHHH 

onepaTOpa. nna o6paTHOI CBHBH HCD0Xb8Y8TCH CB8TOB06 Ta6no, nocpe~

CTBOU KOTOporo onepaTop HH~OpUipyeTCH o6 OqepeABOU BTane HSUepeHHH 

H KaqeCTB8 pa60TY H8U8PIT8~BOI CHCT8UH. 

B a~aqz uaTeuaTaqecKoro o6ecneqeaaa nonyaBTouaTzqecKol za-

uepHTenbHOI CHCT8UY BXO~HT: 

- npoBepxa HauepHTenbHOI annapaTypa; 

- ynpaBneuHe npo~eccou o6uepa KauepHHX CHHUKOBi 

- npHeU I COpTHpOBKa peaynbT8TOB H3U8p8HH1i 

- aKcnpecc-auanHa nocTyna~~el B 9BM HH~opua~H c ~enbD KOHT-

pona aa pa6oTol HauepHTe~aol annapaTypa H onepaTopa; 

- nacnopTHaa~a H HaKonneHHe peay~TaToB HauepeHHI KauepHYX 

CBHUKOB ~XH UOC~e~m-el o6pa60TKHi 

- aBTOU8TH8HpOBaHHYI BYUYCK, paaUBOK8HH8 Y KOppeKTHpOBKa TeX

HHqecKOA ~OKyU8HT~HH U8TeUaTH~8CKOrO o6ecneqeBHH CHCT8Ua. 

ITepeqzcneHHHe aa~aqm B TOI HnH HHOI CTeneHH pemaDTCH B nm4YX 

aBTOU8TH3Hp0BaHHYX HauepHT8~HYX CHCT8U8X 1 HO U8TO~Y HX pemeBHH H 

CT8U8Hb CHOKHOCTH onpe~enHD!CH KOHKp8THOI CHCT8YOI 1 uaCWT860U H 

~HHaYHKOI 3KCU8pHU8HT8XbHHX HCCH8AOBaHHI B ~HaHqeCKOU ~eHTpe, pe

cypcauH 9BM H HB~OpUa~OHHO-nOrHqecKHUH BOBUOKHOCTHUH HauepHT8HbHOI 
annapaTypa. 
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MaTeuaTmqecKoe ooecneqeame noxyaBTOYaTHqecxol mauepHTex~aol 

CHCTeYa ITYOC-CAMET-ESCM-4 xapaKTepMayeTCH cxe~ym~YI OCHOBHHYH 

qepTaMH: 

I. BacoKol peaKTHBHOCT~~. noaBOHHD~el o6cxyazBaT~ nocTyna

D~Me TpeooBaHHH B pean~aou pmTue msuepeamn oes noTepm HH~opuaumm 

aa HHHHH ues~y HsuepHTex~HauK npmoopauH m SBM. 

2. YHHBepca~bHOCTbD H rHOKOCTbD CHCT8UH 1 o6ecneqi{BaD~YH 0~

HOBpeueHHY~ paooTy HSMepKTeHbHHX npH60pOB B pezmue o6uepa CHHYKOB 

Ha nxeHKax paaJIHqgax WHSHqeCKHX 8KCnepKYeHTOB
1

llpOCTOe llO~KJIDqeHHe 

HOBHX OJIOKOB nporpauu KOHTpOHH H o6pa60TKH oes lf8Y6H6HHH OCHOBHO

ro ueaTpaxbaoro H,D;pa cHcTeua. 

3. BaCOKHY KaqecTBOM KauepeHHI oxaro~apa aBTOYaTKqeCKOYY 

KOHTPOH~ llOCTyna~~el HH~OPYBUHM If paoOTH HSYepHT6Jl~HOI annapaTypa, 

qTo CBO,D;KT KOHHqeCTBO OTKaSOB Ha STanax ~aH~HelmeA o6pa60TKM (reo

YeTpHH-M~eHTM~HKal.1HH- CTaTHCTHqecKHI aHaHMS) K YHHHuyuy. 

4. Ha~esaocT~~ paooTa M nporpauuaol ycTOiqlfBOCT~D. AxropMTua 

CJIICTeYa npO,D;OHZaDT ~YHKI.1HOHHpOBaT~ H npH HaHWDmHOZHOI MH~OpYai.1HH, 

a TaKae B cxyqae qacTHqaax OTKasoB B pa6oTe msuepHTeJibHOI anna

paTypa K cooeB B paooTe SBM. 

5. CHCTeua HYeeT ,D;OCTaToqao y~o6Hae cpe,D;CTBa ,D;HH BSaHYO~elcT

BHH qexoBeKa c uammaoA. 

ll. CTpyKTypa M ffiYHKgHM YaTeYaTMqeCKOrO o6ecneqeHMH CMCTeYa 

B paccuaTpMBaeuon cHcTeue paooTa mauepHTeJibHHX noxyaBTouaToB 

THna ITYOC H CAMET aa JIHHHH c SBM ESCM-4 opraamsoBaaa c nouo~D 

KounxeKca nporpauu no,D; o6~u aaaBaHKeu TIAYTHHKA. MaTeuaTHqecKoe 

ooecneqeaHe COCTOHT HS Tpex OCHOBHHX KOYUOH6HTOB (pHc.I): 
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I. cpe,D;cTBa aBTOMaTl!3al.1Hif nporpaMM~OBaHH.R. 

2. cneuMMif3~0BaHHa.R onepaullDHHa.R c 11CTeMa ( OC). 

3. CJIICTeMaKOHTpOJIH (CK). 

Cpe.D;CTBa aBTouaTKaaqum nporpauuHpoBaHKH 

Hcnox~soBaHKe 9BM Kxacca ESCM-4 ,D;XH pemeHHH npHBe,D;eHHax Bame 

a~aq B peax~aou uacmTaoe BpeueHH noqTif o~aoaaaqao onpe,D;exmxo as~ 

,D;JIH HanHCaHHH nporpauu. 9TO uamKHHO-OpHeHTKpOBaHHHI HSHK CHYBOHH

qecKOrO KO~HpOBaHHH. fipeHYy~eCTBO nporpaYYHpOBaHHH Ha TaKHX HSHKax 

saKxmqaeTCH B TOY, qTo B peayHbTaTe noxyqamTca nporpauua, onTH

uaxbHO HCllOHbSYD~e pecypca If oco6eHHOCTK 9BM. 

B KaqecTBe asaKa nporpauuHpoBaHHH npm cos~aHHH H OTHa,D;Ke npo

rpauuaoro KounxeKca TIAYTHHKA mcnoxbSOBaxca aBTOKO,D; I:I. CHcTeua 

aBTOYaTHSBUHH nporpauMHpOBaHHH BKHDqaeT TpaHCHHTOp C SToro HSHKa 

If Haoop BCllOYOraTeHbHHX CHCT6MHHX nporpa»Y, HOCH~X HaaBaHMe AC
CEMEnEP/7/. 

BTOPHY Ba&HHY KOUllOHeHTOY cpe,D;CTB aBTOMaTMSal.1HM nporpaMYHpo

BaHHH HBJIHeTCH MHTepnpeTHpyD~aH CHCTeua HC-2M, COS,D;aHHaH Ha OCHOBe 

MHTepnpeTHpyD~el CMCTeYa MC-z/BfnyTeY ,D;OOaBXSHHH K Hel pH,D;a OXOKOB, 

~ TOM ~one H OJIOKOB ~JIH o6ecneqeHHH pa60TH B peEMMe CTaTMqeCKOI 

sarpysKH. MC-2M BKnmqaeT B ceoa 6K6JIHoTeKy nporpauuaax uo,D;yxel, 

nporpauuy-HHTepnpeTaTop MC-2, opraHHsy~~D ~HaauHqecKyD sarpyaKy 

H nepeaarpysKy CTaH,D;apTHHX nporpauu B npouecce cqeTa, oxoK E3Cll -

sanoumaaama cTaH,D;apTHHX nporpauu, pa6oTa KOTopax ae aaKoaqeaa K 

YOMeHTY CTMpaHHH npH He,D;OCTaTKe CBOOO,D;HOrO uecTa Ha paooqey none 

~C, nporpauuy pe,D;aKTHPOBaHHH OHOHHOTeKH nporpaYYHHX YO,D;ynel (llPE

KWC) a nporpauuy pe~aKTHpoBaama 6HoxHoTeKH HH~opuaumoaao-ynpaBxa

D~x Ta6XHI.1 (PEK3). K E3CIT MC-2 o6pa~aeTca npH pa6oTe c nporpauua

MH CTaTHCTHqeCKOI o6pa60TKH peayJibTaTOB, KOr,D;a o6~ey naYHTH ,D;JIH 
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aaKonnea~H aaaqeam~ cTaTHCTmqec&mx pa~oB npeB~maeT paauep~ pa6o

qero llOHH onepaTHBHOa llaYHTH. 

Kpoue ~~aaumqecKoa aarpyaKm nporpauua~ uo~ynei,B cmcTeue 

~cnonbayeTCH H ueTo~ CTaTmqec&ol aarpyaKH nporpauu, qTo aaaqHTenb

ao coKpamaeT Bpeua o6pa6oTKH, TaK KaK B npo~ecce CTaTmqec&ol aa

rpyaKm nporpauu~ rrpomcxo~mT TOHbKO c~T~aame H nepe~a~a ynpaBxe

HMH aa aaqano nporpauu~. 9TH uo~ynm B~SNBaCTCH B onepaTHBHYD na

»HTb, UHHYH nporpauuy HHTepnpeTaTOp ~C-2. 

Mo~ynba~a npma~Hrr nocTpoeaHH ITAYTMHKM, CTaa~apTHaa~a oT~exb

H~ 6HOKOB C U6HbD HCilOHbSOBaHHH HX rrpH o6pa60TK6 HH~OpUaUHH ~Xfi 

paanzqaNX ~HaHqecKHX 3KCil6pHU6HTOB COBM6CTHO C CHCT6UOft MC-2~ 

rrpe~CT8BHHCT C060ft Y~06HHft annapaT 1 KOTOpHI He TOHbKO COKp~aeT 

Bpeua coa~aHHH nporpauuHoro o6ecneqeama, HO H noaBonHeT nerKo 

pacmHpHTb CHCTeUy, H3M6HHTb OT~6HbH~e ~YHKUHOHaHbHH6 6XOKH 1 ~an

THpOB8TbCH K HOBNX ~HSHqeCKHM 3KCil6pHM6HTaM 1 He H3Y6HHH npH 3TOY 

OCHOBH~ CTpyKTypBBX KOUllOH6HTOB YaTeUaTHqecKoro o6ecneqeHHH CHC-

T6YNo 

TpeTbHU KOUilOH6HTOU cpe~CTB aBTOUaTH38UHH nporpa»uHpOBaHHH 

HBnHeTCH cmcTeua ACTPA/9/, mcnonbayeuaa ~xa aBTo»aTmampoBaHHoro 

BHilYCKa paSMHOS6HHH H KOppeKTHpOBaHHH TeiHzqeCKOA ~OKYM6HTa~H 

~na nporpauuHoro KounneKca ITAYTMHKA. 

Cneq!anmampoBaaHaa onepagmoHaaa cmcTeua (OC) opraamayeT o~

HOBpeueaayD pa6oTy rpynnN T6pYHHaHbHHX ycTpOftCTB 1 Ha KOTOpHX H3-

uepHDTCH CHHUKH ~nfi paanzqaHX ~H3HqecKHX 8KCil6pHM6HTOB H ynpaB

HH6T BHqHCXHTenbH~» npoueccou SBM. OC B aHa~TenbHOft CTeneam on

peAenaeT 8~W6KTHBHOCTb HCllOHbSOBaHHH BH~CnHT6XbHNX pecypCOB 1 

peaKTHBHOCTb SBM H ycToa~BOCTb ~yaKumoampoBaHHH mauepmTeHDHO-B~

qzcnmTenbaoro KounneKca B ~enou. 
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0CHOBHN6 ~YHKUHH OC: 

- HaqanbHNft (ilOBTOpHHft) nyCK CHCT6YHj 

- o6pa60TKa npepHBaHHft H ynpaBH6HHe BNqHCXHT6HbHHM ilpOU6CCON 

SBY cornacao ~mcuunxmae ~mcneTqepmaaUHH c a6conDTHH»H npmopmTeTaum; 

- ynpaBneame B peazue ~manora npoueccou zauepeHHH ~HHb»oBoft 

HH~OPYaUHH B COOTB6TCTBHH C nocne~OBaTeHbHOCTbD 3TailOB 1 Tpe6yeu~ 

Ka~~» KOHKpeTHH» aKcnepmueHTO», m ma~opuaumea, nonyqeaaoa npm 

npOCMOTpe llH6HOK. nna Ka~OrO 8KCll6pHY6HTa UOEHO S~aTb CBOD CXe

My HauepeHHHj 

- o6uea c BHemHH»H aano»HHaD~»H ycTpoftcTBaum; 

- Be~eame ~manora c onepaTopou SBM; 

- c6op H ynop~oqeame Bcex peayxbTaToB mauepeama, oTaoca~xca 

K O~HOMy C06NTHD 1 paCCTaHOBKa cnyEe6H~ npHSHaKOB H M6TOK KaE~OrO 

3X6U6HTa Co6NTHH H HaKOilH6HHe HH~Op»a~H Ha MarHHTHOH H6HTe BO 

BXO~HOM ~OpUaTe nporpaMU ~anDHeftmel o6pa60TKH 1 COpTHpOBKa HH~Op

UaUHH Ha 3TOft H6HT6i 

- ~opumpoBaaHe H neqaTb npoToKona pa6oT~ Ka~oro ma mauepm

TenbH~ npH60pOB H BCeft CHCT6MN B U6HOM. 

QC npe~CTaBXH6T Co60ft COBOKyrrHOCTb nporpaUNHHX YO~yneft (pHC. 

I), KOTOpHe paaue~aDTCH B onepaTHBHOA na»HTH SBM m aa »arHHTHHX 

6apa6aaax. Peam~eHTHaH qacTb BKnDqaeT aam6onee qacTo mcnonbayeuHe 

nporpa»»HHe uo~ynm oc. 
CHCTe»a KOHTpOHH (CK) 1 KaK H OC, BHUOHH6Ha B BH~e Ha6opayn

paBXHC~X H HCllOHHHT6HbH~ NO~yneft, KOTOpNe B COBOKyllHOCTH ocy

~eCTBHHDT: 

- reaepaUHC nporpaU»N o6pa60TKH K~OrO HS»epeHHOrO WparUeH

Ta Co6NTHH HS nporpa»NH~ YO~yneft CHCT6YHOH 6H6nHOT6KHi 
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- ynpaBneawe KOHTponew; 

- BNTIOHHBHHe normqeCKHX H WaTeWaTHqecKHX npoBepOK TIOCTyTiaD~el 

HHil,JOpYaU!.IH i 

- KOHTpOHb pa60T~ HSYepHTenbHO« annapaTypw H OT~6HbHNX CTpyK

TypHUX KOYTIOH6HTOB 3BY. 

Oco6oe wecTo B CTPYKType nporpawwaoro KownneKca ITAYT~HKA sa

HHYa~T CHCTBYHaH 6H6nHOTeKa nporpaYYHNX YO~yne~, 6H6nHOTeKa HHil,JOp

YaUHOHHO-ynpaBnH~~ Ta6nHU H YaCCHB~ CTaTyCHOi HHil,JOpYaUHH. K STHY 

CTPYKTYPHNY e~Hawuaw B npouecce cBoero il,JyBKUHOHHpoBaaHH o6pa~a~T

ca KaK OC, TaK H CK. 0T~e~HYe sneYeHTN STHX KOYTIOH6HTOB pemaDT 

KOHKpBTHYe 3~aqm H, TeY CaYYY 1 OpHeHTHpyDT H3Y6pHT6n»HO-B~qucnJ

Ten»HY~ CHCTewy Ba o6Yep CHHYKOB C TpeKOBNX ~eTeKTOpOB. 3aYeHHB 

HnH paCmHpHB STH sneueHTY, He H3YeHHH OCHOBHOrO H~pa CHCT6Y~ (QC 

H CK), YOEHO Hcnon»aoBaT» ee ~nn o6wepa H nepeBo~a nn6o~ ~pyroa 

rpail,JJ.~qecKoa wail,JopwauHH B uwil,JpoBy~. 

PaccwoTpHY aonee no~po6Ho KOHCTPYK~Hv sTHX CTPYKTYPHYX e~H-

HH~. 

CHcTewaaa 6H6nHoTeKa nporpawuaux YOAYnea, wopwHpyewaa nporpau

woa ITPERHC, paswe~aeTCH aa waraHTHOI neaTe. Bo Bpewn sarpysKH 

CHCTeYN 6H6XHOT8Ka nepenHC~BaeTCH Ha YarHHTHYe 6apa6aHN, r~e OHa 

aaHHYaeT 8K TiaYHTH. C TOqKH apeHHH HCTIOHb30BaHHH BO Bpewa cqeTa 

YO~ynH 6H6nHOTeKH YOEHO paa~enHT» Ha TpH THna: 

- 06yqawe CTaH~apTawe nporpawww (CIT). ~HaawuqecKyD aarpyaKy 

H nepeaarpysKy aTHx wo~ynea B onepaTHBHy~ nawaT» opraaHayeT ~C-2. 

- 3arrowHHaeMHe CT~TH~enporpawwu.3arpyaKy M nepeaarpyaxy 

STHX YO~neU B onepaTHBHy~ TI8YHT» opraHHsyeT ~C-2, HO 3TH YO~YHH 

OTnJqa~TCH OT o6~qawx CIT T6Y 1 qTo nepenHCHBa~TCH BO BTOpHqay~ na

YHT» 6HOKOY B3CIT B Tex cnyqaax, Kor~a o6uqawe err aa pa6oqew none 
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B onepaTMBHOn naYHTW CTWpaDTCH. B OCHOBHOW, STO waCCMBN ~aHHUX, 

mcnon»ayewwx ~na ynpaBneawa pa6oTon wawepwTen»aon annapaTypw, paa

HMqawe CTaTWCTJ.IqecKHe Ta6HW~. Howepa STHW 6H6nHOTeqHUX YO~YHHW 

npHCBaMBa~TCH Ha onpe~eneaaoro ~wanasoaa. 

- ITporpal!MHHe YO~ynH, ~HH KOTOPNX HCTIOHb3yeTCH Y6TO~ CTaTH

qeCKOI aarpy3KH. 3TH nporpaYYN TIHmyTCH H TpaHCHHpyDTCH ~nfl pa60T~ 

B onpe~eneHHO~ o6naCTH onepaTWBHO~ naYHTH H, HaCTpOeHHNe TaKWY 

o6pasow, xpaaHTCH B 6H6nHoTeKe. Cne~an»aw« 6noK ocy~eCTBnHeT cqH

TNBaHHe B Tpe6yeYyD o6naCTb onepaTHBHO~ naYHTH H nepe~aqy ynpaB

neHHH aa aaqano nporpawww, YHHyH ~C-2. 

BH6nHOTeKa HHWOpMagHOHHO-YnpaBXHD~X Ta6nHg COCTOHT H3 RaTa

nora il,JH3HqeCKHX SKCnepHYeHTOB, HH~OpYaUHH ~nfl KOTOPUX MOXeT 6NTb 

HSYepeHa B CHCT6Y6 1 H CaYHX Ta6nHU, K~aH H3 KOTOpUX OTIHCNBaeT 

KOHKpeTHNa WH3HqecKHI SKCnepHYBHT. 8Ta 6H6HMOTeKa wopMHpyeTCH H 

xpaHHTCH Ha CHCTeYHOI MarHHTHOI neHTB H YOXBT CO~epXaTb ~0 50 paa

nJqaux WM3HqecKHX SKCnepHMBHTOB. CTpOKa KaTanora CO~epEHT HOYep 

SKCnepHYeHTa H a~pec COOTBBTCTBY~~ea eyy Ta6nHU~ B 6H6HWOTeKe 

(HOYep 30HN YarHHTHOI neHT~). ~HH aBTOYaTHqeCKOrO pe~aKTHpOBaHHH 

6H6nHoTeKH Hcnon»ayeTCH nporpawwa-pe~aKTOP PEK3. B npouecce pa6o

TN H3Y6pHTen»HOI CHCTeYU ~OpYHpyeTCH H paawe~a8TCH Ha MarHHTHOY 

6apa6aHe pa6oqaa (Bpeweaaaa) 6H6nHOTeKa wwaHqecKHX aKcnepwwea

TOB,HawepeaHe ~Hfl KOTOpNX Be~eTCH B ~aHHNn YOM6HT BpeYeHH. 

Ta6HM~ HMevT nepeMeaayiD ~nHHy. ~na xpaaeHHH pa6oqel 6w6nHo

TeKH OTBO~HTCH4K naYHTH Ha YarHHTHOM 6apa6aHe. ~HWOpYa~OHHO-yn

paBHH~~aH Ta6HHUa CO~epEHT KaK KOHCTpyKTHBIIUe OC06eHHOCTH KaMepu, 

ycnOBHH SKCnepHMeHTa·H ~onyCTHYUe OTKHOHeHHH ~Hfl KOHTpOnHpyeYNX 

napaweTpoB, TaK H cxeMy o6Mepa co6wTHH, cxew~ o6pa6oTKH Kax~oro 

wparweHTa C06~THH, T.e. KOHKpBTHNa Ha6op nporpaMMHUX MO~ynei H 

ycnOBHI B onepaUHOHHOa CHCTeYe H B CHCTeYe KOHTpOHflo 
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TaK~M odpaaou, npocTo~ aaueaon ~n~ ~aueaea~~u za~opua~~OHHO

ynpaBnaromMx Tadn~~ MOEHO ueaaT~ cxeuy zauepeH~H z KOHTpona maue

peaHoa ~H~opua~~~. TeM CaYH» aacTpamBaa c~cTeuy Ha peweHme a~a~, 

cne~HWH~HHX ~na KOHKpeTaoro aKcnepmueara. 

Macc»B~ CTaTycaoa »Hwopua~»m (I2 cnoB ~na o~aoro npHdopa) 

~opu»pyroTca no uepe BKnm~eHHH KaE~oro mauepMTen~aoro npMdopa B 

CHCTeuy H UOCTOHHHO pe~aKTHpyDTCH B npo~ecce WYHK~OHHpOBaHHH 

CHCTeYH, Odecne~HBaH d~CTp~« TIOHCK paanH~H~ dy~epH~ MaCCHBOB ~nH 

HaKOTinGHHH HH~opua~H, HH~OpMa~HOHHO-ynpaBnHID~X TadnH~, a TaKEe 

ll03BOHHH onpe~enHT~ COCTOHHHe npo~ecca H3MepeHHH B K~~ YOMeHT 

BpeueHH aa niDdou Ma mauepmTen~a~ npmdopoB. 

Kpoue paanHqaoro po~a TadnH~,aaaqHTen~HN~ od~eu nauaTH 9BM 

( ~ 201{) 3aHHMaDT 6y~epHN6 y~aCTKH ~Hfl XpaH8HHH peayH~TaTOB H3Ye

peHH~, pado~e MaCCHB~. 9TO TipHBeHO K HeOdXO~HYOCTH BBe~eHHH B 

CHCTeMy cne~HanbH~ Mo~yne~, odecne~Bam~x nomcx H ynopH~oqeaHe 
HH!l.JOpMa~HH. 

PadoTa nporpaMM TIOHCKa CBO~HTCH K B~~CH6HHD ~peca, TIO KO

Topouy paaMe~eaa HyEaaa zawopua~Ha. B aeynopH~oqeaa~ uaccwBax 

TIOHCK ocy~eCTBRH8TCH Y6TO~OM nepedopa. 

ITporpaMM~ BHdOpKH ocymeCTBHHDT WH3H~eCKHa nepeHOC Haa~eHH~ 

aanHcen H YaCCHBOB Henocpe~CTB8HHO B Tpedyeu~n y~aCTOK onepaTHB
HO~ llaYHTH. 

YnopH~o~eHHe uacCHBOB npo»aBo~HTCH nporpauuauz copTHPOBKH. 

C TO~H apeHHH HCTIOH~30BaHHH COpTHpOBKa ~8HMTCH Ha BHyTpeHHDD H 

BHemarom. ITpw BHyTpeaae~ copTMpOBKe, npomaBo~wuon Bo Bpeua wauepe

HHa, COpT~pyroTCH BXO~Hhle COOd~eHHH, ynopa~O~Ba6TCH HH~OpYa~H, 

OTHOCHmaaCH K OT~ellbHOYy wparueHTy C06~THH H KO Bceuy C06~THD B 
1.\eJIOY. 
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ITpH BH8WH8A - UpOH3BO~HTCH COpTHpOBKa MaCC~BOB Ha BHeillHHX 

HaKOUHT6llHX (MarHHTHHX neaTax) B COOTB8TCTBHH C 3~aHH~Yll Kllm~e

B~MH npmaaaKauH copTmpoBKH (aouepa ~zamqecKmx aKcnepmueaToB, ao

uepa nneaoK m T.~.). 9To ~enaeTcH nocne aaBepmeama Bcex »auepea»~. 

Ill. OCHOBH!lE CBOUCTBA Ci1CTEMbl 

My~THnporpaYYHOCTL 

Ha K~ou Ma zauepmTenLH~ npm6opoB, pa6oTam~x o~aoBpeueHHO 

H HeaaBHCHYO ~pyr OT ~pyra, H3Y6pHIDTCH CHHYKH, OTHOCHmMeCH K paa

ll~HhlM wmaHqecKHY aKcnepmueaTau. 8TO oaaaqaeT, qTo paanH~~e npm

dophl TpedyiDT paanm~ax nporpauu aaanzaa mawopua~HH H,Kpoue Toro, 

BCe OHH HaxO~HTCH Ha pa3HHX waaax npo~ecca H3YepeHHH. AnropHTY~ 

OdpadOTKH ~aHHHX OTJIH~aiDTCH (HHOr~a 3Ha~HTeJILHO) npH nepexo~e OT 

3KCnepHU8HTa K SKCnepmueaTy. C STOA TO~H apeHHH nonyaBTOYaTN 

YOXHO paccuaTpHBaT~ KaK He3aBHCHY~e T6pYHHaJlbH~e ycTpO~CTBa, HHH-

1.\HHpyro~e B 8BM padoTy HeCKOHbKHX paanH~H~ nporpauu odpadOTKH. 

CJie~oBaTenbao,paa~eneH»eBpeMeH~ 3BM~ o~HOBpeMeaaoro B~nonaeamn 

HeCKOllLKHX paSJIHqH~ nporpauu OdpadOTKH HBJ1H8TCH HeodXO~HY~ yc

JIOBHeY ~YHK~HOHHpOBaHHH paccuaTpHBaeuoA HSY8pHT8JlbHO~ CHCT8Y~. 

8TO npe~onpe~eHHHO opraa"aa~D MYHDTHUporpauYHO~ padOT~ ynpaBJIH

Dme~ SBM. ITpm arou a~aqa pemanacL TaKHY o6paaou, qrod~ y onepa

ropa, padorammero aa nynbTOY noJiyaBTouaTa, d~JIO o~~eame, qro 8BM 

padoTaeT C HHY O~HHY, H qTod~ padoTa 9BM C OCTallLH~UH npHdopaYH 

ae aapymana pHTua padoT~ Ka~oro Ha oneparop~. 

MyJILTHnporpauuaa~ xapaKTep pemeHHH aecKOllbKHX a~aq B pe•mue 

pea~aoro BpeueHH o6ecne~Baerca B paccuaTpHBaeuo~ CHCTeue pado

TOA ~HCneTqepCKHX nporpauY H uo~yHbHOI CTpyKTypol BCeA CHCTeY~ B 

~eJIOY • 
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IIp~op~reraaa AMCgHn~MHa npoxo!AeftHa nporpauw 

Bxo~HHe ~aHHHe ITOCTyrraiDT B 3BM HeaaBHCHMO OT ~yHKUHOHHpy~me~ 

B ~aHH~H MOMeHT qacTH nporpaMMN, B cnyqaHHN6 MOU6HTN BpeUeHH H 

HHHUHHpy~T B 3BM pemeHMe paanHqaax 3~aq: llpHHHTb HH~OpY8UHD, BN

llOHHHTb pe~aKTHpOB8HH6 HaKOITH6HHO~ HH~OpMaUHH (aaqepKHBaHHe BCero 

COQNTHH HHH OT~6HbHOrO 3H6M6HT8 ero), ITpOKOHTpOnHpOB8Tb OT~6RbH~ 

3R6M6HT8pHN~ M8CCHB B COONTHH HRM BC6 COONTHe, BKH~qHTb B CHCTe

uy HHH OTKRIDqHTb H3M6PHT6RbHOe ycTpOHCTBO, B~8Tb Ha rreqaTb pac

npe~eneHHe naUHTH H T.~. 9TH 3~8~ H6p8BHOUeHHH C TQqKH apeHHH 

B03UOEHOCTH 3~6pEKH HX pemeHHH. ECT6CTB6HHO ONRO BN~CnHTeRbHH~ 

rrpouecc B CHCTeue rrpH pa60T6 H3M6pHTen»HUX rrpH60pOB Ha RHHHH C 

9BM B peaRbHOY BpeueHH opraHH30B8Tb H8 OCHOBe npHOpHT6THOrO 06-

cnyEHBaHHH 38HBO!t • 

~aKTHqecKH ITpHOPHT6T8YH H~6RHIDTCH BXO~HN6 C000~6HHH. Kaa

~ouy BXO~HOMY C000~6HHID (HnH SaHBKe) npHCB8HBaeTCH CBO~ npHOpHT6T
1 

B COOTB6TCTBHH C KOTOpNY MOE6T 0HTb yBenJqeHO HRH COKpa~eHO Bp6YH 

OXH~8HHH 06pa60TKH 3TOrO COo6~6HHH. IlpHOpH!6T npHCBSMB86TCH B CO

OTB6TCTBHH C OTHOCHT6RbHOH B83HOCTbiD 3TOrO C006~eHHH ~RH ~YHKUHO

HHpOB8HHH CHCT6MN H ITOCHe~CTBHHMH 3~6pEKH o6pa60TKH ~aHHOrO C0-

00~6HHH. B aeKoTopax cnyqaax ~onycTHua XMm» YHHHuanLaaa a~epKKa, 

KOr~a OT CO~epKa~e~CH B COo6~eHHH HH~OpNaUHH 38BHCHT npoTeKaHHe 

npouecca ynpaBneHHH. 06pa60TKY ae ~pyrHx cooO~eHH~ 6ea oco6oro 

y~ep6a MOEHO O!ROEHTb ~0 MON6HTa, KOr~a CHCT6N8 CBOOO~Ha OT 06-

CRyDBaHHH yK838HHUX BHW6 3aHBOK • 

IlpH paBHOU6HHHX aaHBKax B paCCMaTpHBaeMO~ CHCTeue H6KOTOpHM 

H3 HHX llpHCB8HBaeTCH BNCOKHa rrpHOpHT6T, 6CHH BpeMH HX OOCHyXHBa

HHfl M8HO no Cp8BH6HH~ C OCTaRbHNMH 38HBKaMH. 

KaK npaBHno, ~RH o6cnyZHBaHMH o~aoa aaHBKH rpeoyerca nporpau

ua O~Horo npHOpHTeTa. Ho cy~eCTBYIDT 38HBKH, oocnyEHBaHHe KOTOpHX 
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paa6MBaerca Ha pa~ aranoB, Ka~~~ Ha KOTOP~ rpeoyer nporpauu 

paaHHqa~ npHopHreroB. qacrHqaoe ooc~y&HBaaMe aaHBKM ~onxao o~T» 

npoMaBe~eao ~ocraroqao 6~crpo, a ~oo6c~yEHBaa~e woEeT 6~Tb ocy~e

C!Bneao B nopa~Ke oqepe~M pa6oT 6onee HHaKoro npHopMTeTa. 

3~ec» aeo6xo~Mwo e~e y~T~BaTb peayn»ram a~epSKH o6pa6oTKM 

~aHH~ ~na onepaTopa. Ec~M orrepaTop B~Hya~eH oea~e~cTBOBaTb ~o 

rex nop, noKa He aaBepmHTCH o6pa6oTKa noc~aaoro MN coo6~eHHa, TO 

onpaB~aHo rrpHCBoeaMe TaKowy coo6~eHHm 6onee B~COKoro npHOPHTeTa. 

nnH paCCW8TpHBaeuo~ C~CT6W~ H8HOOH66 BaEHO B~ITOHH6HH6 063 

3H8~T6~bH~ 3~6pEeK H llOT6pb npHeUa HH~OpY8UHH OT H3W6p~T6HbHUX 

npH6opoB, peaxHaaUHH paanMqaax anropHTWOB ROHTpona anewearapaax 

M8CCHBOB Co6HTHH H B~aqa ynpaBXH~~X KO~OB onepaTopy H3M8pHTenL

HOrO npM6opa HHM aneKTPOHHKe npM6opa. Eoxee rny6oKH~ aaaHHa no

nyqeaao~ Hawopuau~M, CBH3aHH~~ c HH~opwaUHOHHUMH no~cKaMH, c 6onb

mMWH 38TpaT8WH BpeueHH UeHTp8HbHOrO llpOUeCCOpaHa ero BhlllOHH6HHe, 

MOE6T O~Tb HeCKOHbKO aa~epEaH 063 KaKOrO-RMOO cy~eCTB6HHOrO BHHH

HHH H8 XO~ H3UepeHHH. 

TaKHW 06paaou, HeoOXO~MUO, qTQOU B 38BHCHWOCTH OT CKR~UB8-

~~XCH B npouecce ynpaBneHHH CHTyaUHa cHcTewa worna npepBaTb BH

nonaeaHe nporpauw c donee HHSKHW rrpMopHTeTow, aarrouHHTb cocTOHHHe 

perHCTpOB 1 y6p&!b BTY rrporpauuy H3 OCHOBHoa naMHTH H llOCT8BHTb ee 

B oqepe~b nporpauu, oaH~a~~ o6pa6oTKH. 

0CHOBHym pORb B opraHM38UHH pa60TH CHCT6NU HrpaeT UeHTpaHb

HHa ~HcneT~ep, KOTOpH~ onpe~eRHeT llOCHe~OB8T6RbHOCTb OOCHyEHB8HHH 

KaK BH6WHHX 38HBOK 1 llOCTyiTaiD~X B CHCT6NY OT H3M6pHTeHbHUX ITpHO~ 

pOB H OITepaTopa 9BM, TaR H BHyTpeHHHX aaHBOK, ~OpMHpy~~XCH B 

rrpouecce pa6oTH oT~enhHax rro~rrporpawu. UeaTpan»HHa ~HcrreTqep pea

nHayeT rrpMOpHteTH06 o6cnyEMBaHH6 38HBOK C rrpep~BaHHeM BH~CH6HH~. 

IlpH 3TOK npJWeHHeTCII npHHUHll rpynnOBOrO npMOpHTeta, I\Or,l4a O,l4HH H 
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TOT ~e np~Op~TeT o6eny&~BaHHH aaaHaqaeTeH OAHQBpeueHHO HeCKOllhKHY 

THllaM aaHBOK, llOPHAOK o6enysHBaHHH KOTOpHX onpeAenaeTCH BHyTpea

aen llOAllpOrpaMMOn-A~eneTqepou (YeCTH~Y AHeneTqepoM) AaHHOro llpHO

pHTeTa. 

nna KaSAOrO llpHOPHTeTa B~enea~ eBOH pa6o~e SOH~ onepaTHB

HO~ naYHTH AllH xpaaeHHH oqepeAH aaHBOK, llpOYe~yTOqijHX peayllhTa

TOB B~qHeneHHH H HHWOpYa~HH 0 COeTOHHHH nporpayy~ B YOMeHT npep~

BaHHH. B~6op opraHHaa~HH oqepeAH 3aflBOK aaBHCHT OT XapaKTepa pa-

60T~ e STOH oqepeAh~. 

UeaTpanbH~H AHeneTqep nonyqaeT ynpaBneaMe nocne aaaepmeHHH 

pa60Tll nporpaMM~ o6pa60TKH rrpep~BaHHH TIO BHeWHHM rrpH~HaY HllH B 

enyqae aaBepmeaHH pa6oT nporpauu OAHoro Ha npHopH!eToB, KOrAa Bee 

Tpe6oBaHHH aToro npHopHTeTa YAOBneTBopea~. ITonyqHB ynpaaneaHe, 

~eHTpaHbHllH A~eneTqep aarrOYHHaeT eTaTyCHOe COeTOHHHe npepBaHHOH 

nporpauu~, aaanHa~pyeT Bee nocTyrrHBmHe B cHeTeMy aaHBKH H npeAo

eTaBnHeT Bpeua ~eaTpanhHoro npo~eceopa TOR HHH Haon nporpauue, 

HeXOAH M3 ee aKTMBHOeTH M rrpMopHTeTa. ITporpaMY~ AaHHOrO rrpHOpHTe

Ta eq~Ta~TeH aKTHBHllM~ (rrpHOpHTeT aKTMBHllH), eenM BlliTOllHHDTeH BCe 

CHeAy~~e ycnOBHH: 

- rrporpauMe B npHH~Hne paapemeHa pa6oTa; 

- paooTa nporpauuu 6~a npepBaHa HnH 

- nporpauMa He 6una npepBaaa, ao ~na aee noaBHnacb HOBaa 

pa6oTa. 

ITporpaYM~ eqMTa~TCH HeaKTHBHllYH, eCHH BllllOllHHeTCH XOTfl 6~ OA

HO J/13 ycnoBHH: 

- pa6oTa e rrporpauuauJ/1 ~aHHoro rrpHopMTeTa aanpe~eHa; 

- nporpauua BunonaHna Bee Tpe60BaHJ/IH yKaaaaaoro npHopHTeTa, 

H pa60Tll ~llH Hee Ha ~aHHOY STane HeT. 
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CauwH BNCOKHR rrpHop~TeT HYe~T rrporpauuu, o6cnyXHBaiD~e Tpe-

6oBaaEa orrepaTopa 9BW, caYHn HHaKHR - woaoBaa aaAaqa. ITp~ paerrpe

AeneHHM BpeYeHH ~eBTpallhH~H AHCITeTqep aHaHH3HpyeT aKTHBHOCTb rrpo

rpaYY B rrOpffAKe y6liBaHHH HX npHOpMT6TOB M nepeAaeT ,JnpaBneHHe YeCT

HOYy ~HCITeTqepy nepBoro &e aKTHBHOro·npHopHTeTa, KOTOPNH pa6oTa6T 

AO TeX nop, ITOKa 6YAYT o6cnyaeHll BCe rroeTyllHBWHe K HeYy Tpe60Ba

HHH HHH He eTaHyT aKTHBHNYH nporpaYYll 6onee BNeOKOrO ITpHOpHTeTa. 

EcnH aKT~BH~ nporpauy B AaHH~H YOYeHT B006~e He OKaauBaeTCH, 

~eHTpaHbHNn rrpo~eecop nepeBOAHT CHCTeYy B COCTOHHHe O&HAaHHH 

(naeeHBHaH waaa). 

OnHcaaHaa cxeua pa6oTu ~eHTpanbaoro A~cneTqepa MnnDeTpHpyeT-

CH pliiCo 2. 

Ka~y~ nporpauuy, peanHayD~yD anrop~TYW Aaaaoro npHopMTeTa, 

YO~O pa3AeHMTb Ha TpM qacTM: Be~~aR nporpaMMa J/lllH ueeTHll~ AJIIe

neTqep, Ha6op ~yHK~OHaHhH~ nporpaYMH~ YOAYlleH J/1 uaceJ/IBW JIIHWOP

ya~HM. 

Cxeuw pa60TN Y6CTH~ AHCrreTqepOB B paccuaTpHBaeYOH CHCTeUe 

pa3llHqijli ARH paanJIIqaHX npMOpHT6TOBo 

nna ~eTBepToro npMOpHT6Ta UeCTHOrO AJIICrreTqepa B006~e HeT, 

TaK KaK AOrrycKaeTcH rrpoxo~eHHe TORbKO OAHOH woaoBOH SaAa~. Ee 

pa6oTol.l ynpaBnfleT ~eaTpanDawa AJIICrreTqep. 

UecTHWJ.l ~McneTqep nporpauu nepBoro npMopHTeTa nonyqaeT ynpaB

neaJ/Ie B peayJibTaTe J/13Y6HeUJ/IH COCTOHHHH KaKHX-HJ/160 Kll~qeJ.l rryllbTa 

ynpaBneHJ/Ifl 9BM. COCTOHHJ/16 KH~qeJ.t aHaRJ/ISHpyeTCH B onpeAeneHHOY UO

pH~Ke (He SaBJ/ICHT OT ilOPHAKa BKHDqeHMH J/IX), T.e. yeTaHOBlleH &eCT

KJIIJ.l npMopMTeT ~llH TpedOBaHJIIH onepaTopa 9BU. 

UeeTa~e AJIIeneTqepli nporpauu BTOporo H TpeTbero npMopHTeTOB 

J/IY6DT noqTH OAHHaKoBy~ cxeuy pa60Tli (pHC.3) H ocy~eCTBllH~T o6cny

EHBaHJ/16 noctyrrHBWMX Tpe6oBaaH~ no npHH~rry: nepBli~ npHmen - nep-
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BNn o6cny~aBaercP..Tpe6oBaHan,nocrynaBruae B caCTfMY,sanac~BaDTCa 

B oqepe~b B ITOpH~Ke ITOCTJITH6HHH H CO~epXaT H600XO~HYJ~ HHWOpMaUH~ 

~HR B~30Ba COOTB8TCTBY~~e~ nporpaUMH o6CHJXHBaHHH Tpe60BaHHfl 1 CO

ABpXa~erOCH B 3aHBKe, ECHH oywep, OTB6~6HH~~ ~HH XpaH6HHfl oqepe

~H1 3aiTOHHH6TCfl TIOHHOCTb~, npOHCXO~HT pe~aKTHpOBaHHe oqepe~H (He

OOCHymeHH~e rpeooBaHHH nepeue~a~rca Ha aaqaHo oqepe~a) a pe~aK

rapoBaaae nacnopra oqepe~a. 

TaKa~ pexau paooTH oKaaaHca BnonHe npaeuHeM~M. Cpe~Hee Bpeua 

OXH~aHHH B~TIOnHeHHff Tpe6oBaHHH BTOpOrO rrpHOpHTeTa COCTaBHHeT !-2 

ceK, a rperbero npaoparera - 3-IO ceK, qro He Hapymaer parua pa

oor~ oneparopoB aaueparenbH~ npaoopoB. 

MccTHbl~ ~acnerqep BN6Hpaer aa oqepe~a oqepe~HyiO aaaBKy, a~eH

rawauapyer Tpe60BaHHe onepaTopa H BH3biBaeT COOTB6TCTBJIO~~ TIO~

nporpaMMJ ~na B~nonHeHHH aroro rpeoonaaaa. B~nonHHB Bee rpe6oBa

HHH aa oqepe~a, uecrH~~ ~acnerqep ycraHaBHHBaer cBoe crarycHoe 

CHOBO B HaqanbHOe COCTOflHHe H nepeAaeT ynpaBHeHHe ueHTpaHbHOMy 

~acnerqepy, auarapya npep~aaae. 

~yHKUHOHanbHOe HaaHaqeHae nporpauu paanaqH~ npaopareroB 

cne~y10~ee: 

ITepBbl~ npaoparer - n~nonaeaae aacrpyKUH~ ~exypaoro nepcoaana 

9BM. TaKOB~MH YOryT O~Tb rpe60BaHHH 38KQHqaTb pa6oTy CHCTBY~ aa

npeTHTb ana paapemHTb npepbiBaaae onpe~eneHHOMY aaueparenbHouy 

ycrpo~CTBy, B~aTb Ha neqarb Taonau~ pacnpe~eneaaa nauara, BKniO

qarb qac~, no~cqar~Baro~e cBo6o~Hoe Bpeua ueHrpanbHoro npouecco

pa,a ~pyrae, 

Bropo~ npaoparer - aHaHH3 a HaKonneHae nocrynaro~e~ aHwopuaUHa, 

ynpaBneHH6 pa60TO~ H3M6pHT6HbH~ npH60pOD 1 BbiTIOHHBHHe HHCTpyKUH~ 

oneparopOB H3Y6pHT6HbH~ ycrpo~CTB 1 KOHTpOnb pa60TH H3M6pHTenb

HO£! CHCT6YH, 
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TpeTH~ npaopHTBT - KOHTpOnb npl<!HHTOH HHtlJOpMau,HH (Hanp11M6p 1 

npOCTpaHCTBBHHafl peKOHCTpyKU~S COOHTHH), 

qeTBepTHH npaoparer - WOHOBaa a~aqa: pe~aKrapoBaaae 6a6nao

TeKH 3KCrrepHM6HTOB H ~p. 

B~cmau np111opareroM o6n~aror raK Haa~Baeuble nporpauu~ o6pa6or

KH npepHBaHH~, Korop~e uoryr npepBaTb nporpauu~ Bcex nepeqacneH

H~ paaee npaopareToB. Oaa BKnroqarorca B paoory cnew1anbHOH cxe

uo£1 npepHBaHHH. ITo oKoaqaaaa BbiiTOJIHeHIIIH arax nporpauu ynpaBneHae 

nepe~aerca B ueHTpanbH~£'1 ~acnerqep, Korop~n B~oapaer HOBoe HanpaB

neHae pa60T~ CHCT6M~. 

B paccuarpaBaeuo£1 cacreue aue~rca ~Be nporpauMH o6pa6oTKH 

npep~B8HHH, ITepBaH HCITOHb3J6TCfl TIPH B~llOHHBHHH npoue~yp o6YeHa 

3BM c nonyaBrouaraua. Bropaa npep~Ba~~aa nporpauua BKn~qaerca B 

pa60TJ 1 KOr~a BOBHHKaeT CHTyaUHH B 9BM 1 npHBO~H~aa B 06blqgoy pe

XHM6 K ABOCTy. 9To npep~BaHae acnonbayerca ~na coKpa~eHHH npo

rpauuHNX npBepoK, cBaaaHH~ c B03MOXHOCTbiO apawueTaqecKoro nepe

nonHeHHH, ,lleneHHH Ha aynb a ~pyrHx ocraaoBOB SBM. Bo Bcex arax 

cnyqaax rpeoyerca 6~crpaa peaKUHH nporpauu~ Ha BoaHHKruyro carya

UHIO c reu, qro6~ He ~onycTHTb HCKaXeHa~, a~epxeK ana norepb HH

wopuauaa. 

Cne~yeT yKaaaTb Ha Q~Hy ocooeHHOCTb WYHKUHOHHpOBaHHH CHCTBY~. 

TaK KaK nocrynneHae cooo~eHHH oneparopoB HOCHT cnyq8HHbl~ xapaK

rep, TO cacreua npeua or BpeueHH uoxer oKaabiBaTbCH neperpyxeHHO~ 

npH HM610~6YCH KOHJ/IqecTBe T6pMHHaHbH~ npH60pOB. TaKOe COCTOHH!tle 

CHCT6M~ HBHRBTCH KpaTKOBp6M6HH~Y 1 OAHaK0 1 063 CTIBUHaHbHNX yep 

aro nplt!BO~ano obi K norepe npaaaro~ B SBM HH~opuauaa. Boauomaocrb 

neperpyaKa onpe~enaerca npex~e. qeu oaa npoltlao~er. Ecna o6~eu 

Huero~eHCR B Hana'ilf4 nauara ~m1 xpaHeHaa oqepe~e~ aaaBOK onycKaer

CH HHE6 OTipe~eneHHOrO ypOBHH1 CHCTBYa nepeXO,llHT B waay HaC~~6HitiH 1 
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~ ee ~ani>Heliwaa pa6oTa npoTeKaeT B cne~y~~eu pe~~ue. EnoK~pyeTca 

npep~BaH~e C~CTeM~ Ha Bpeua B~nonHeH~H oqepe~Hon 38HBK~. 8TO CHH-· 

&aeT HHTeHCHBHOCTb llOTOKa HH~OpM8UHH, YMeHbilleHHe HHTeHCHBHOCTH 

llOTOKa HH~OpMaUHH npHBO~~T, B CBOD oqepe~b, K yueHbill8HH~ Bpeue

H~ 06CHYEMB8HHH npHHHT~ 38HBOK H Ha060pOT, 

lllHT8PaKTHBHOCTb 

PaccYaTpHBaeuaa CHCTeMa OTHOCHTCH K HHTepaKTHBH~Y CHCTeUaM H 

npHaBaHa 06ecneqHB8Tb peweHHe a~aq, HHHUHHpyeu~ C TepUHH8HbH~ 

ycTpolicTB B pean»HOM uacwraoe BpeueHH, 

9~eKTHBHOCTb B3aHU0~8HCTBHH qeJIOBeKa H 3BM B rrpouecce Haue

peHHH onpe~enHeTCH pauHoHan»H~u pacnpe~eneHHeu WYHKUHH ue~y 

qeJIOBeKOM-OnepaTOpou Ill MaillHHOH Ha OCHOBe B38HUHOrO ~OllOJIH8HHH Ill 

HCnOJibSOBaHHH T8X cneUHWHqa~ KaqecTB, KOTOp~UH OOJI~aeT Ka~~H 

1113 HHX, PaanHqH~e HH~OplllaUHOHHO-norHqecKHe BOSUOSHOCTH ~ByX Till

noB HauepHTeJI»H~ npH6opoB, Hcnoni>ayeu~ B CHCTeue, onpe~enHJIH 

~Ba BapHaHTa peweHHH a~a~ ynpaBJieHHH npoueccou HauepeHHH, 

YnpaBneHHe npoueccou HaUepeHHH Ha ITYOCax CTpOHTCH Ha OCHOBe 

~Hanora onepaTopa ITYOCa-9BM, npe~cTaBJIHIO~eu co6oa ~BycTopoHHDIO 

CBHai> 3BM H onepaTopa B peani>HOM uacwTa6'e BpeloleHH. 9BM H onepa

TOp o6ueHHBaDTCH coo6~eHHHUH >~awopuaUHOHHoro H ynpaBJIHD~ero xa

paKTepa. 

Tpe6oBaHHe 6~cTpoT~ H y~oocTBa (Harn~HOCT» H o6oapMuocTI> 

C006~eHHa U8WHH~i 8CT8CTB8HHOCTb H a~eKTHBHOCTb npe~CT8BJ18HHH 

HH~OpMaUHH, J18KOHH3U H O~HOSHaqHQCTb ff3~Ka OnepaTopa) B 06~8HHH 

qeJIOBeKa C 9BM llpMBeJIO K H800XO~HUOCTH nepe~aB8Tb HH~OpuaUH!O B 

BH~e KOpOTKHX CJIOB HJIH CHUBOJIOB, TeXHHqecKHU cpe~CTBOU npe~CTaB

J18HHH ~aHH~ onepaTopy np1116opa HBHH8TCH CB8TOB08 T86JIO, Ha KOTO

POM no KOUaH~e 9BM uoryT 6~Tb B~CBeqea~ CHOBa H liHWP~• B KaqeCT-
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Be ycTpO~CTBa ~JIH BBO~a B 8BM li1CnOJib3YlOTCH ~yHKUHOH8JlbHble KIIO

noqHble per~cTp~, nocpe~CTBOM KOTop~ onepaTop noc~naeT Tpeoye

uyiO HH~OpY8UH!O HJIH ynpaBJIH!O~He ~HpeKTHBbl, 

~na Be~eHHH ~Hanora 8BM Hcnon»ayeT HHwopMaUHOHHOe o6ecneqe

HHe ~Hanora, KOTOpoe npe~CT8BJIH8T C060H COBOKynHOCTb HH~OpMaUH

OHH~ U8CCHBOB, CO~ep~a~X TeKCTbl 1 llOC~naeMble Ha CB6TOBOe Ta6no, 

H cnoBap» ~onycT~UHX TpeooBaHHH onepaTopa. 

06~eHHe onepaTOpa C 9BM CTpOHTCH, B OCHOBHOU, no np~HUHny: 

Tpe60BaHHe 9BM - ~eHCTBHe onepaTopa B COOTBeTCTBHH c 3THU Tpe6o

BaHHeM - nO~TBep~eHHe OT 3BM 0 npaBHHbHOCTH (HenpaBHHbHOCTH) 

~eHCTBHH onepaTopa - HOBOe Tpe60B8HHe, 

K~bi~ ~HaHqecKHH aKcnepHueHT uo•eT HUeT» CBO!O cxeuy Hauepe

HHH co6~THH c yqeTou CTPYKTYPH~ H ~YHKUHOHaJII>H~ oco6eHHOCTeH 

H orpaHHqeHHH, TaKwu o6paaou, c J\alK.Zl~U Ha onepaTopoB, npo~aBo

~a~Hx H3MepeHHH O~HOBpeueHHO ~Jlff paanHqH~ ~HaHqeCKHX 3KCll8pM

Y6HTOB, SBK oo~aeTCH no paanHqH~u cxeuau ~HanoroBoro peEMMa, 

Ha HauepHTeJibH~ npH6opax ITYOC 9BM ynpaBnaeT paooTo~i onepa

Topa, a pa60TY npHoopa TOHbKO KOIITpOJIHpyeT, fipH HaMepeH~HX Ha 

CAMETax o6~aa cxeua HauepeHHH co6~THH coxpaHaeTca, HO Ha Ka~~ou 

aTane ll131118peiii.UI 9BM He TOJibKO KOHTpOJI~pyeT, HO H .'{llPaBJIH8T/I0/ 

pa60TOH CTOJia (peEMM nporpaUYHOrO UBTOCOnpOBOZ~eHHH), 

3KCnJiyaTaUHH li13YepHT8HbHO-B~qHcJI~TeJibHOH C~CTeM~ noCT8BHJia 

npo6Jieuy opraHHaau>~>~ a~rpeKTHBHoro ~Hanora He Ton»Ko ue~y one

paTopou-HauepHTeJieu H cHcTeuon no noBo~y peweH~IH KOHKpeTHOH aa

~a~, HO Ill U8E~y ~e~ypH~ onepaTopou 8BM H CHCT8UOH no nOBO~Y 

paooT~ cHcTeu~ B uenou. 

TaKoa ~HaJIOr ll03BOJIH6T onepaTopy 3BM, C O~HOH CTOPOH~, nOJiy

qaTb CBe~eHHH 0 COCTOHHHH CHCTeU~ B npouecce ee ~YHKUHOHHpOBa-

HHH, a C ~pyrOH 1 - ynpaBJUITb paOOTO~ CHCT61.W 1 Bbl,IJ.aBall ell 
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~npeKTMBH~e yKaaaana. Wa~opuauna OT nporpaMM K onepaTopy nocTyna-. 
eT B B~~e coo6mean~,B~aBaeuHX Ha un~poByro n an~aBRTHO-UH~poByro 

neqaTb. 3TH coo6meana uoryT HOCMTb KaK qncTo RH~opuaunoHH~ xa

paKTep (Hallpiuep, npOTOKOH pa60TW CHCT6YW), T8K H 3anpamHB8Tb BW

ITOHHeHRH onepaTOpOU HeKOTOpHX ~e~CTBHA (HanpHuep, Tpe60BBHRe "cue

H~Te neHTy 11
, Kor~a uarH~THaH neHTa ~na HaKonneHHH peaynbTaTOB ea

uepean~ aanonaeaa n aeo6xo~euo BueruaTenbCTBO ~exypaoro onepaTopa 

~na npo~onaeHRH pa6oT~ cncTeuw). 

CBH3b onepaTopa 9BM c cHcTeuo~ ocymecTBnHeTCH c nouo~ro Kna

BHWHHX perMCTpOB nynbT8 ynpaBneHHH 9BM. ~H~OpU8UllH, npe~H83H8'i6H

H8H ~na nporpauu onepaueoaaoa cHcTeuw, uoaeT BBO~HTbCH onepaTopou 

JIH60 B BH~e ~HpeKTHBHHX YK838HH~ 1 n260 B BM~e OTB6TOB Ha coo6me

HHH 3TRX nporpaUY. B03YOSHOCTb BBO~a ~HpeKTllBHHX yKa38HRA ll03BO

JIH6T onepaTopy nony'iRTb llHWOPY8UHD 0 COCTOHHRll CllCT6UW 1 ynpaBJIHTb 

xo~ou B~nonHeHHH oT~enbHHX nporpauu, onpe~enHTb cTeneHb aarpya

KH 3BM, OTKJID'iHTb OT CHCT6MW OT~eJibHHe npH60pH (aanpeTHTb pa60Ty) 

RHR npo~On&RTb pa60TY C HHYH R T.~. 

CoCTOHHHe KHD'i6l nynbTa ynpaBneHHfl llOCTOHHHO KOHTpOnHpyeTCfl 

ueaTpanbHHY ~HcneT'iepou cecTeuw, a Tpe6oBaaHH onepaTopa 9BM BH

nonHRDTCfl rrepBHU npHOpHT6TOM. 

UOIJ~BaR CTpYKTYpa 

Pa60T8ff O~HOBpeYeHHO H H63aBHCHUO ~pyr OT ~pyra, onepaTOpH 

R3Y6pHT6HbHHX npH60pOB rrpOHSBO~flT 06uep CHMYKOB 1 OTHOCflmHXCfl K 

paannqa~ ~HaHqecKnu aKcnepnueHTau, HHHURHpya Teu cau~u B 9BM pe

weaHe paaneqaHX a~aq - nporpauu o6pa6oTKH. AnropHTUW o6pa6oTKH 

~8HHHX OTnRq~TCfl rrpH nepeXO~e OT 3KCll6pHU6HT8 K SKCUepHU6HTy. 

0~H8KO H6KOTopwe nporpauYHY6 UO~ynH KOHTPOHfl H o6pa60TKH (B03-

UOEHO,C He6on-..MK UO~H~HK8UHHMH) HBHHDTCH o6~MH ~Hff BCeX SK-
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cnepnueHTOB. CTpyKTypa M opHeHTHpoBO'iH~e o6beuw ~aHHHX ~nfl npo

rpauu o6pa6oTKH HsBeCTH~ aapaaee n npe~cTaBnHIDT co6ot! uaccnB~, 

~opunpyeu~e B npouecce npeeua n nepBH'iHOH o6pa6oTKH BXO~Horo noTo

Ka ~HWOPM8U~~. 9TH CBO~CTBa llOTOKa 3~aq npe~onpe~enHIDT CTpyKTypy 

CHCT6Mbl KOHTPOHH ll llCITOJib30B8HHe MO~YHbHOro nporpaMUMpOB8HHfl ~JIH 

ee peanmaaun11. Becb npouecc o6pa6oTitH 11HiflopMaUR~ paa6HT aa uenoq

Ky SJI6M6HT8pHhiX npOUeCCOB, KOTOpHM COOTB6TCTBYIDT nporpaMMHHe MO~y

nH. 0CHOBH~e CTpyKTypHble KOMITOHeHThl CI1CT6Mhl KOHTPOHfl IIOK838HH 

Ha p11c. I. 

C TO'iK~ apea~H Bueruaero aa6nro~aTena,tflyHKUMOHanbHOH pa6oqe.H 

e~HHHUet! paCCM8fpHB86MOll CllCTeY~ flB,lfl6TCH 38flBKa onepaTopa 11 KOH6U 

M8CCHBa 11
• OKaH'iMBaH H3MepeH~e K8KOrO-JIH60 wparMeHTa co6~THfl ~ no

C~Jiafl 11KOH6U 11
, onepaTOp T6M CaM~M ~HHUH~pyeT 38flBKY Ha KOHTpOJib 

H3YepeHHOrO M8CC~Ba. QC ifJOpUMpyeT M8CCMB ~8HHHX 1 ITO~Jie~am11x 8H8JII1-

3Y1 n~eHT~ifJ~uHpyeT ero H nepe~aeT B CK. 

Wcnonbaya ll~eHTllqJHKaTop wacc11Ba ~aHHHX 11 pasJill'iH~e l1HqJopuaun

oaao-ynpaBJIHI01!1He Ta6n11~, reaepaTop nporpauu~ o6pa60TKI1 rpopMnpyeT 

B6KTOp 3~8HHt! Ha o6pa60TKy. 9TO- O~HOMepHafl Ta6n~ua, BKHIO'i8!01!18fl 

B ce~a aaaBaHI1H 11 nopa~oR MD~ynen,onpe~ennrom11H npouecc oOpa0oTKI1. 

!\all:~~~~ MO~yJib llOJ:eT COCTOJITb 113 O~HOt! l!J!V! H8CKOJibKI1X ITO~rrporpaMM. 

B BeKrope sa~aa11a ~orrycKaerca He Oonee qer~pex Mo~ynell 11JJI1 nanos 

paOOT~ nporpaMM o0pa00TKI1 ~JISI ITOliJ"'eHHOrO M8CCI1B8 l1H<fJOpM8UI-111 1 KOTO

pue B~ITOJJHHDTCR llOCJI8~0BaTeJJbHO B ycTaHOBJieHHOM nOpR~Ke 1 11 BUITOJIHe

Hlie Kax~oro c.rye~yromero 3Tana sas11c11T or ycrrernHoro sunonaeHaH o.n;Ho

ro 11JII1 aecKOJJbKI1X npe~rnecrsyrom11x. 

EnoK ynpaBneHI1H KOHTponeM o6ecne'iliBaeT rrocnellOBaTeJJ:oHyiO sa

rpysKy Tpe6yeJ•blx nporpaM!WH~ MOJlyneil, aHaJillav.pyeT pesyn:oTaT~ pa-

6oTu Kallt,ZJ,oro I.:O~yna ~ opraH~ayeT i1epe~aqy llH<j;:OpMai..\~11 OT o~aoro 

»o~ynfl K .n;pyroMy, eCJill Hy~HO. Pa6oTa 3Toro OnaKa aaBepruaeTCft wop
u~poBaH~eM 11H~opuau1111, co.n;epJKame~ peaynDTaT npoBe~eHHoro aHan11aa 
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KaqecTBa v.auepeHHOH v.awop~a~v.~. 8Ta v.Hwop~a~v.H wcno~bayeTCH B 

OC ~~H onpe~e~eH~H oqepe~Horo aTana npo~ecca v.auepeHMH ~ coo6~a

eTCH onepaTopy-v.auep~Te~~. 

llporpau~H~e uo~y~, ~cnonbayeu~e ~~H aaanv.aa KaqecTBa B~o~

HeHH~ M3MepeHHli,CTpOHTCH, B OCHOBHO~, TID O~HOH CXe~e (p~c.4). 

Pa6oTa TaKoro uo~ynH Haqv.HaeTCH c no~6opa ay~H~ napaueTpoB, 

KOHCTaHT ~HH KOHTpO~H 3~aHHOrO YaCCHBa MHWOp~a~~ (Bap~a~~~ yc

HOB~H pa60T~) (p~c.5). ITapa~eTp~ KOHTPO~~pye~oro WPar~eHTa co6~

THH 3~aDTCH onepaTOpO~-~a~ep~Tene~ ~ OC ~ HBHHDTCH BHSWHH~H ~HH 

nporpaM~HOrO ~O~ynH. CornaCHO 3TH~ napa~eTpaY,~3 COOTB6TCTBY~~e~ 

v.awopMa~~OHHo-ynpaBnH~~e~ Ta6nH~ B~6~paeTCH Heo6xo~u~aH HHWOP

~a~~H (YaCCMBN ~aHH~, OT~6HbH~e napa~eTp~ ~nH pemeHHH 3~aqv.). 

llporpau~a HacTpav.BaeTcH Ha o6pa6oTKY onpe~eneHHoro ~accuBa v.awop

ua~~, OTHOCHmerOCH K Onpe~eneHHOH Kauepe. 3aTeU B~~C~H~TCH 

KOHTpon~pyeu~e napaueTpN v. nponycKaDTCH qepea c~cTeuy TeCTOB. 

AH~3 npOBO~~TCH ~0 06HapyxeHHH nepBOH Om~6KH B Ha~epeH~HX. 

TaKaH CTpyKTypa nporpaYUH~ UO~yneH TI03BOHH6T O~HH H TOT ze 

uo~ynb ~cnonbaoBaTb np~ reHepa~~ paa~qH~ nporpauu o6pa6oTK~. 

H~6onee xapaKTepHNYH nporpa~UHNM~ uo~ynHu~ c pacc~oTpeHHOH CTpyK

Typon HBHfliDTCfl uo~ynH /II/ ~HR KOHTpOHH Sa KaqecTBO~ HauepeHHH 

penepH~ KpeCTOB H rn~KOCTH TpeKOB ~ KOHTpOHbHaH reoueTpHH. 

ITporpauua o6pa60TK~ v.Hwopua~H~ ~nH Ka~oro aKcnep~ueHTa uo

xeT 6NTb ~aueHeaa n~6o coa~aa~e~ HOB~ uo~ynen, ~n~ npeo6paaoBa

H~eu HeKoTop~ yae ~ue~~xcH, v.nv. nepeCTaHOBKon •o~ynea, onpe~e

na~~eU npo~ecc o6pa6oT~ mawop~au~H. ITpH 3TOY ~HH wopuHpOBaH~H 

~ pe~aKT~POBaH~H 6H6n~oTeK~ nporpauua~ uo~ynea ucnonbayeTCH 

nporpauua ITPE]"C, a ~nH Ha~eHeH~H B 6~6nHoTeKy ~~auqecK~x aKcne

puueHTOB - nporpau~a PEK3. Mo~ynbHOCTb CTPYKTYP~ coBuecTHO c npo

rpauuau~ ITP~C ~ PEK3 o6ecneqHBaDT npOCTOe BKnroqeHHe HOB~ w~-
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a~qecKHX 3KCTI6pMM6HTOB, HOB~ 6HOKOB KOHTPOnfi ~ 06pa60Tia,, HJ 

H3M6HflH Tip~ 3TOU OCHOBH~ CTpyKTYPHNX KOUTIOH6HTOB MaTeMaTaqecKo
ro o6ecneqea~H. 

IY. n~aau~Ka pa60TN C~CT6UN 

B CHCTeUe MOXHO B~en~Tb HeCKOHbKO paanHqa~ COCTOHH~li ~~ 

~aa ~yHK~OH~pOBWI~H, OCHOBHNUH H3 KOTOPHX HBHHDTCH CHe~yro~e:, 

I. ~aaa nycKa cHcTeuN. 

2. ilaCCHBHaH waaa - OTCyTCTBHe BHSWHHX C006~eHHW H OEH~aH~e 
HH~Op~a~HH. 

3. Pa6oqaa waaa - ynpaBneHHe H3UepHT8HbHOH annapaTypon H 

npouecCOU Ha~epeHHH, KOHTpOnb H HaKOTIHSHHe peayHbTaTOB H3UepeHHH. 

4. ~aaa TSCTOBOrO KOHTpOHH. 

5. ~aaa aaBepmeHHH pa60TN uauepHTenbHHX npu6opoB. 

6. ~aaa COpTHPOBKH HaKOTIH8HHOH HH~opuauHH no HOYepau ~H3H

i8CKHX aKcnepuueHTOB, aouepau wmnbYOBNX nneaoK. 

MaTeuaTmqecKoe o6ecneqeaue cHcTeu~ xpaHHTCH Ha CHCTeMHOH 

YarHHTHOH ~eHTe. Pa60Ta CHCTeU~ Ha~HaeTCH C ~a3~ nycKa CHCTeY~. 

B 3TOH waae pa60Ta~T HeCKOnbKO TIO~nporpauu, KOTOp~e o6ecneqHBa

DT O~HOKpaTHOe BNTIOHH8HH6 H606XO~HMNX TIO~rOTOBHT6HbH~ npoue~yp, 

HaCTp~Ba~~ CHCTeuy ~HH pa60TN B onpe~eneHH~ pexHuax. 0CHOB

H~UH za STHX no~nporpauu HBHH~TCH no~nporpauua aaqanbHoro nycKa 

H no~nporpauua BKn~qeHHH uauepHTenbHoro npm6opa B cv.cTeuy. 

HCTI0Hb3YH HH~opua~~, Ha6paHHY~ Ha KHaBHWHNX perHCTpax 

ny~bTa ynpaBneHHH ~ezypa~u onepaTopou 9BU, no~nporpauua aaqanb

Horo TiyCKa aarpyxaeT B TI?YHTb 9BM Hy~H~ BapHaHT onepa~HOHHOH 

CHCT6UN H CHCTeU~ KOHTPOHH, BNTIOHHH6T pH~ TIO~rOTOBHT8HbHNX one

pa~HH ~HH pa60TN C MarHHTH~UH neHTaYH. 
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llocne sanycKa CHCT8U8 nepeXO~HT B ll8CCHBHyD W83y - W83Y 

orcyTCTBHH BHSWHHX C006~eHH~ H OZH~aHHH HH~OpU~H. Pa6o~aeT 

no~nporpauua, o6n~ammaa qyBCTBHTenbHOCTbD Ko Bceu BH~au npepa

BaHBH, KOTOpae uoryT B03HHKHyTb B peaynbT8T8 pa60TH H3Y8pHT8Hb

BOA annapaTypa, cooeB SBM, a TaKxe ~e~CTBH~ ~eaypaoro onepaTopa 

SBU. B STY waay CHCT8Y8 nepeBO~HTCH KaK~a~ pas, Kor~a Bee 38HB

KB, TIOCTYTIHBWH6 B CHCTSYYt ~6 BHTIOHH6HH, 

OnepaTop uauepHTenbHoro npuoopa, Ha~HaH CBOD pa6oTy, noca

naeT c KHonoqaoro perHcTpa HsuepHTenbHoro nonyaBTOMaTa saaBKY 

aa BKnD1.IeHHe npH6opa B cHcTeuy, coo6~aa CBO~ mH~p H WRWP ~HsH

qecKoro aKcnepnueHTa, ~na KOToporo 6y~eT HsuepHTbCH HHwopuauHa. 

ara aaHBKa nanonHaeTca no~nporpauuoU BKHD1.IeHHR HsuepHTenbHoro 

npH6opa B CHCTeuy, KOTopaa B~enaeT soHy xpaHeHHH H wopuHpyeT 

B aea H81.I8HbHYD CTaTyCHYD HHWOPY8UHD ~na ynpaBneHHH pa60TO~ 

nonyaBTOY8T8. Ha CHCT6YHOH YarHHTHO~ H6HT6 OTaCKHB88TCH T80nHU8 

napaUeTpOB 1 ~eKnapHpymmaa 38HBH8HHai WH3HqecKHi 8KCnepHU8HT H 

3aDBCaB88TCH Ha YarHHTHai 6apa6aa. B~enHeTCH pa601.IH~ oywep H8 

MarBHTHOY 6apa6aHe ~nfl HW~ODHSHMH Co6aTMH H 6y~ep B onepaTMBHOi 

DaYHTH ~nH HaKODHBHMH T6Kymero WParYBHT8 Co6HTMR. 

llocne BKHD1.I6HHH nonyaBTOU8T8 B CHCT6Uy H8qHH86TCH OCHOBH8R 

pa6oqaa ~asa - ynpa»neane HsuepHTenbHOi annapaTypoi • npoueccou 

B3MepeHMH 1 KOHTpOnb H HaKODn8HH6 pesynbT8TOB H3YepeHHa, RcnOnb-

3YH ynpa»naDmyD HH~opuaUHD, SBM Ha cBeToBou Ta6no nonya»ToYaTa 

BHCB8~B86T Tpe60BaHH6 HsuepHTb O~MH H3 wparueHTOB Co6aTHR: cny

•e6HyD HHwopuaUHD, penepHae KpecT~, TpeK, xapaKTepHae T01.IKH.llo

ny~B Tpe6yeuai Y8CCHB ~aHHax 1 nporpauua npMCB8HB88T eyy COOTBBT

crBy~i H~eHTHWRKaTop. B onepaTMBByD nauaTb c uarHHTHoro 6apa6a

aa BasanaeTCH Taonuua napaueTpoB ~na cooTBeTCTBJDmero w•s•qecKoro 

8KCnepMU8HT8, C MCTIOHb30BaHH8Y H~8HTRWMK8TOpa U8CCHB8 DO T80HHU8 
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napaueTpOB wopYHpyeTCH nporpauua o6pa60TKH BTOro Y8CCHB8 HHWOpua

qHH, COCTOHmaR H3 Haoopa CT8H~apTHax OHOKOB 1 H npOMCXO~HT nepe~a

qa ynpanneHHH H8 STY nporpauuy. EcnH B npMHHTO~ HH~OpY8UHH He 

OOHapy~eHO OWHOOK 1 onepaTopy Ha Taono BHCB6~B88TCH Tp800B8HH8 

H3Y6PHTb cne~yDmHi wparueHT COOHTMH. B npoTMBHOY cnyqae onepaTopy 

coo6maeTca m•wP omu6KH H TpeooBaHHe nepeuepMTb aaopaKOBaHHyD HH

~opuauHD. Xopomo H3MepeHHH8 wparMeHTa co6~THH H8KannHB8DTCH Ha 

oywepe, OTB8~8HHOU Ha MarHHTHOY oapa6aae ~nH Ka~oro nonyaBTOM8Ta. 

KoaTponb sa HaKonneHHeM ocy~ecTBnaeT 6noK ynpaBneHHH BBO~OM -

BNBO~OU RHWOPY8UHH. 

KaK TOHbKO npOUSCC H3MepeHMH Co6aTHH OK8H1.IHB88TCH, OHO C1.IH

TNB88TCH C oywepa, KOHTponHpyeTCH 1 paCCT8BHHDTCH cny~eoHae npH3-

H8KH H UBTKR OT~SnbHax 3H8Y6HTOB COOHTHH 1 onpe~enH8Mbl8 Wl'lrlJpOM I}?H-

3HqecKOrO sKcnepi'!MeHTa. KaqecTBeHHO uauepeaHoe co6~THe aanl'!caBa

eTCH H8 qHCHOByD MarHRTHYD H8HTy (~A) RnH nepe~aeTCH ~nH oonee 

rny6oKoro aHanHsa c l'!cnonbsoBaHHeM nperpauya reoueTpuqecKol1 pe

KOHCTPYKUHR. 

llporpaMUH pa6oqe~ W83H 1 38 HCKHD1.!6HH8M H8CKOHbKHX ~OCT8TOqHQ 

U8HHX OHOKOB 1 OOH~8DT qyBCTBRT8HbHOCTbD KO BCeM BR~8M npepHBaHHi1. 

BnoKR, pa6oTammHe c sanpemeHHHY npepHBaHHeu, cnasaHH c nepeueme

HHeu ynpaBHHDmei HHI}?OpY8UI'IH B ll8YHTH U8WRHH RnR pC~8KTMpOB8HH8M 

oqepe~ea aaHnoK. 

llpM nocTynneHHR aanpoca aa npepaBaaHe, BanonaeHHe TeKyme~ 

nporpaMYH npepaB88TCH 1 38TIOYRH88TCH 68 COCTOHHR8 H qepea T80HRUY 

npepaBaHRi ynpaBneHHe nepe~aeTca cooTBeTCTBYDme~ npepHBaiDmea no~

nporpauue. llocne oopaooTKH npepaBaHRH ynpaBneHHe nonyqaeT ueHT

panbHal1 ~RCD6T1.I6p 1 KOTOpH!1 1 8H8HR3Hpya COCTOHHMe 01.I6pe~ea 38HBOK 

~na K~oro npuopHTeTa, npo~on~aeT pa6oTy no npepBaHHO~ nporpauue 

RHH BbiOMpaeT HOBOS HanpaBH8HRe pa60TU CHCT8Ubl, 
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B gasy TecToBoro KOHTponH orrepaTop rronyaBTO~aTa rrepeBo~mr 

C~CTeMy, eon~ y Hero ITORBRHIDTCH COYHeH~fl B npaBHRhHOCTH pa60T~ 

msuepmTenbHO~ anrrapaTyp~. C permcTpa rronyaBTOMaTa noc~naeTCfl 

3aflBR8. Ha BKnroqeHHe COOTBeTCTBYID~ero TeCTa npoBepRH pa60TU CBe

TOBOrO Ta6no HRH OTcqeTHO~ CHCTeM~ nonyaBTOM8Ta, ilpH nepexo~e 

CHCTeM~ B wasy TeCTOBOrO KOHTpORfl H3YepHTeRbHOa annapaTypu CQ

XpaHHeTCfl BCH msuepeHHaH aawopuaUHH o co6uTHH m eTaTyeHaH mawop

MSUHH ~nH 3TOro npH6opa, TaKHM o6paaou, npH BUXO~e H3 TeeTOBOro 

pe~mua onepaTop uo~eT npo~o~aTb cBoro pa6oTy, ecnm ero couHeHHH 

He ITO~TBep~HnHeb, 

ilocne C60fl B pa6oTe CHCTeYa nepeBO~HTCH B waay ITOBTOpHOrO 

nycKa, ilo TpedOBaHMID oneparopa 8BM YOEeT d~Tb npoMaBe~eHO ITOnHOe 

06HOBneHHe BCe~ CHCTeY~ nyreu aarpyaKH ee C CHCTeMHOI neHT~ 

HRM nHmb qacTHqHOe OdHOBReHae onepaUHOHHOR CHeTeMH , npa 

KOTOpOM eOxp8.HI!eTel! liHcpOpM8.UHI! Od H3MepeHHhlX eod~T.IUIX H8. 

M8.rHl1THOM dapada.He H oneparopa.M H3MepHTenbR~X npHdOpOB 

nocne o6HoBneHHH noc~naeTCH Tpe6oBaHme nepeYepHTb TOHhRO nocne~

HHll: wparueHT C06b!THH, H3MepeHHe KOTOporo He 6h!RO 3aKOHqeHO K YQ

YeHTY e60fl pa60Tbl CHeTeM~. 

0KaHqHBafl CBOID pa6oT~ onepaTop ITOC~RqeT B 8BM 3aflBKY Ha 

OTKnroqeHHe npm6opa OT CKeTeu~. CHCTeYa nepeBO~HTCH B waay aaBep

meHHfl pa6or~. ITpH arou npomcxo~HT nepepacnpe~eneHae 6ywepHoa 

ITaMHTH H Ha neqaTh B~aeTeH HTOrOBaH Be~OYOCTh pa60T~ onepaTOpa, 

co~ep~~aH ma~ph! onepaTopa a npa6opa, qacno aauepeHHUX aa cue

HY co6~TH~ H rpeKOB, npo~onEHTenhHOCTb padOTh! npa6opa. Ecnm B 

rrpouecee H3YepeHHl1: rrpOBO~HHCH CTaTHCTHqecKHll: yqeT OillHdOK, KOTQ

p~e HYena uecro Ha Ka~oY aa HaYepmrenhHUX npm6opo», neqaraeTca 

ITpOTOKO~, B KOTOpOY yKa3~BaiDTCH Bee THIT~ ~ony~eHHUX OmH60K II 

KOHHqeeTBO OmHdOK Ka~oro THITa, 
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ITocne paeneqaTKH yKaaaHHOll: HHWDPYB.UHH aHanmsBpyeTcH, ocranca 

nm e~e xoTH 6hl o~mH npm6op, pa6oraro~n Ha RHHHH c 8BM. Eenm Bee 

npB6op~ oROHqlfnH pa6oTy, neqaraeTcH cyYYapH~n HroroB~n nporoKon 

aa ceaac pa6or~ Bee~ cmereY~ B uenoY, aaBepmaeTCH pa6ora c uar

HHTH~YH neHTaYH H oneparopy 8BM C006~aeTCH OdbeY neHT, 3aHRT~H 

maYepeHHon mHwopYaum!l. 

B waay aaBepmeHHH padOTU Been CHCTeYh! B uenoY oneparop 8BM 

yozeT nepeBecrm cmcTeuy BKnroqeHHeY onpe~eneHHon Kna»mmm Ha pe

rmcTpax nynbTa ynpaBneHHH 8BM. 

B waay COpTHpOBKH HaKonneHHOa HH~OpY8UHH ITO HOMepaY WH3H

qeCKHX 3KCrrepHY8HTOB H HOYepaY ~OTOITH6HOR CHCTeYa nepeBO~HTCH 

B TOY cnyqae, KOr~a H8KOITH8HO HeCKORbKO qHCROBUX MarHHTHUX neHT, 

KaK npaBHRO, 3TO d~BaeT O~HH paa B He~enro. nna eopTHpOBKH HH~Op

YaUHH, HaKOnneHHOll: Ha MarHliTH~X neHTax, HUeeTCH CIT6UH8HhH8fl npo

rpauYa C60pKH, KOTOpaH C HeCKOHhKHX neHT ~6HpaeT co6~THH, OTHO

CH~6CH K o~Holl: ~oronneaxe m o~HOYY m ToYy xe ~mamqecKouy aKcne

pmYeHT~H HaK8ITHHB88T OTodpaHH~e COd~THH Ha UarHHTHOll: neHTe 

BSCM-4 mnm Ha YarHHTHO~ neHTe cnc B nop~Ke BOapaCTaHHfl HOYepoB 

COd~THl1:, 8TH neHT~ HBnHIDTCfl BXO~H~MH ~nH nporpaYY reouerpm~eCKO~ 

peKOHCTPYKUHH npM nocne~D~e« o6pa60TKe peaynbT8.TOB HaYepeHH~. 

ftporpaYYa CdOpKH HBRH8TCH aBTOHOYHO* nporpauuo« H pa6oTaeT Ha 

Y8mHHe 1 KOr~a H3YepeHHH He Be~yTCfl, nBHE8HH6 liH~OpMaUHH B CHCTe

Ye m crpyKTypa cmcTeY~ mao6paxeHu aa pmc.6. 

PaanHqaue BapmaHT~ uaTeYaTmqecKoro o6ecne~eHHH nonyaBToua

THqecKoll: H3YepHTenbHOa CHCTeM~, C03~aHH~e B ny6He 1 nepe~aH~ B 

B ~pyrme opraHmaaumm (~HCTHTYT a~epaoa ~maHKH Kaa.CCP, T6mnmc

CKHl1: rocy~aperBeHH~tt yam»epcmTeT, UM~~). r~e HcnonhayrorcH 
/I3 I4/ B H3MepHTenbHUX U8HTpax 3THX HHCTHTYTOB ' · 
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