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BBB!!J!ID!E 

Pa3pa6oTK8 H C03~8HH6 CKaHHpy~ei CHCT8MH cwfl/ Tpe6yeT pemeHRH 

ll.aK 3a,illl'l, CBH3aHHWC C IIOJIYlJ8HH8M 3~8HHOft IIpoH3BO,!Il'!TeJI:&HOCTH 

R Tpe6yeMHX TO~OCTHHX xapaKTepHCTHK, KOTopue B IIPHHUKII8 onpe~e.n.RDT 

H806XO~OCT:& C03~8HHR ~8HHOH CHCT8MH, TllK M 3a,i\ll'l ITO ee peaRM31l~MM 

c aanaHHHM Ka'!eCTBOM B orrpe~e.n.eHHoe BpeMR. Can:&HaR BpeMeHHaR aaBH

CMMOCT:& cTeneHH rroJie3HOCTn aKcnepHMeHTaJl:&Horo o6opy~oB8HHR H orpa

HH'l8HHOCT:& pecypCOB npHBO~T K npoTHBOp8'!HBOCTH Tpe60B8HHA K BUCO

KOA <l~8KTHBHOCTH CHCTeMH H K ~OnyCTHMHM cpoK8M ee C03~8HHR H BH8~

peHIDI, 

lloBHmeHHe a~eKTHBHOCTH ynpaBJieHHR conpaxeHo c yCJio&HeHHeM an

ropRTMOB, 'ITO HeH36ezHo YBeJIH'!HBileT cpoKH paapa6oTKH, crroco6cTBYeT 

B03HRKHOB8HHD ~OIIOJIHHTeJI:&HHX OmH60K H MOzer npMBSCTM B006~e 

K aeocy~eCTBHMOCTH CMCTeKw,KpoMe TOro, npH npoeKTRpGB8HRR CM, 

K8R H BCRKO! CJIOZHOA CHCTeMW, H8B03MOZHO HCCJI8~0B8T:& H p8CC'!HT8Tb 

HH see napaMerpw n xapaKrepncTHKH, HH noruxy ee ~yHK~no

HHpoBB.HWI, '!TO T8D8 npHBO~T K HaJlH'!HD MHOro'!HCJieHHUX OmH60K,OC0-

6eBHO HS nepBWC CT~ 38IIYCK8 CHCTeMW. IloaTOMY BWRBJieHHe H ycTpa

HeHHe OmH60K npe~CT8BJIR8T co6oA B8ZHYD CBMOCTORTe.n.:&ayD 3~aqy, OII-
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pe~enRDmYD He TOHLKO OCJm8CTBKMOCTL CHCTeMH, HO H~eKHOCTL Ill y~o6-

CTBO ee 3KCnnyaTaUHH B ~anbH8~ill9K. 

OnepaTHBHH~ KOHTPQHL 38 Ka'leCTBOM 4BHBHX H3MepeHHR 

H TeCTOBHe nporpaMMH ffiYHKu!OHHpoBSHKH annapaTYpH 

~ peweHHH STOi 3a.D:8'lll! rrpH rrpoeKTHpDBaHHlil CHCTeMH C~ 6HJia 

BBe~eHa KaK arrrrapaTypHasi, TaK H rrporpaMMHaR H36HTO'IHOCTL, a TaKllte 

paspa6oTaHH CITeUHaJILHHe TeCTOBHe rrporpaMMH ,l{.1IH rrpoBepKH ~YHK

UHOHHpDBaHHH C~ • 

He saTparKBasi s~ec:r:. rrpo6JieM, cBHsaHHHX c opraHHsanzel rrponecca 

rrpoeKTHpoBaHKH C TO'IKH speHHH YMeHLmeHHR B03HHK8~ Ha 9TOi CTa

~ OmH60K, paCCMOTpHM sa,n:aqy peaJIHsyeMOCTH CHCTeMH B CMHCJ!e ~OCTO

BepROCTH ll Ha.D:exHOCTH IIMY'!aeMHX pesyJILTSTOB. CIIRpaJILHHI 11!3MepR

Tell:b-, IIpeJJme BCero ,- H3M8IJRTell:bHasi CHCTeMa, rrpe~H83Ha'leHHasi ,l{.1IH 

o6pa60TKH KaMepHHX CID!MKOB III IIOII!CKS oqeHL TOHI<HX aqqleKTOB B HOBbiX 

HeHCCJie~OBaHHHX 06JiaCTHX 3KCIIepHMeHT8JlbHOi ~3HKH. OTO HaJiaraeT 

J:8CTKHe Tpe60B8HRH Ha ~OCTOBepHOCTL pe3YJILT8TOB H3MepeHRH H O!Ipe

~enReT He06XO~CT:b ~ p83BHTHX TeCTOBbiX rrporpaMM, l{8D!IHX 

06'heKTRBHYID OUeHicy ~aHHHX, IIOJIY'!8eMHX RS pa3JIH1DU,1X CT~ o6pa-

60'1'KR. MeTo~s rreplllo~ecKOii KaJIH6poBKH H oneHKS TO'IHOC'THHX xapaK

TepiiiCTHK C.IIC1'eMH C TO'lKH speHKH Y~OBJieTBOpeiDUI Tpe6oBSHHRM, rrpe~'b

HBJIHeMHM K ycTpoiCTBaM o6pa60TKR ~TOr~ rryssp:&KOBHX KSMep,rrpe~

CTaBJIHDT C060i CaMOCTORTeH:&ayD 3a,n:aqy .II OIIRC8HH B pa6oTe / 2/. 

BMecTe C reM CJmeCTBYeT UeJIHA pH.D; rrpo6JieM, pemeHBe KOTOJiiX 

noKoraer npoBe~eHHD rnodanbHOR xanMdpoBKH CM H~H ~ononane~ xero~HKY 

npoBe~eHHR. Pa3padoraHHHR ~nn 3Toro KOMilneKc recroBHX nporpaMM or

HOCHTCR K cpe~CTBaM ~YHKUII!OHanbHOrO KOHTpOnH Ill MOJ:et dHTb ycnoBHO 

pa3~eneH Ha ~Ba OCHOBHHX MO~ynn: ~ 
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- IIpo~'p3MMHo-JIOrzqeCilli8 TeCTH, BI:HIOJIHfleMHe 8BTOHOMHO, 

H838MC:I!MO OT onepauamm:ofi CHCTeMH CH; 

- rrporp•..J-lMiOIIepaTHBHOrO I<OHTpoJI.f! OTC'l8'l'lihiX CHCT8M, :;_;:;;.o,IVI~I~He 

B COCT8B onepanROHHOA CHCTeMH CH. 

llporpaMMHo-JiorHqecKHft KOHTpoJIL HBRR8TCH He TOJIDKO rrpo~oJIIeHHeM 

rrponecca rrpoeKTHpDBBHHR R HaCTpo~ CHCTeMH, HO R CJiyxl'!T cpe~CTBOM 

IIOBJ:WleHJm Ha,D;9J:HOCTII! ee 3KCliJiyaTartmi. C60H H OTKa3H annapaTypH 

cymeCTBeHHO ~ KaK Ha IlpoR3BO~ellbHOCTL CRCTeMH, T8K H Ha 

~OCTOBepHOCTL pe3y~TaTOB 11!3MepeHHH, H eCJIH qacTOTa OTKa30B ~OCTa

TO'IHO Be.nrura •. a llpH'114Ha HX He MOllt8T 6HTL 6!iCTpD 06HapyxeHa, TO 

T81t8Sl CRCTeMS ~OJim!S CqRT8TLCR: HepeaJm3YeMOH. BoJil>IIIYD ~, eCJili 

He B YMeHLweHHH qacTOTH OTK830B, TO B 6HCTpoTe 06Hapy.&eHHH Ilp~R 

HX B03HHKHOBeHBa RrpaDT rrporpaMMHO-JIOr~eCKRe TeCTH. 

Co3~HHe rrporpaMM TeCTOBOrO KOHTpoJIR TeCRO CBH3aHO C rrpoeKTR

po:saHReM CKaRRPYD~tel CRCTeMii CH, BMMasi R paspa6oTKY rrporpaMMHoro 

o6ecrre'!eHHH ee ~~oHHpoBSHHH. HMeHHo c TeCTOB HaqRHaJISCL paspa-

6oTKS nporpaMM yrrp8.BJieHHH CH. 3To o6yCJioBJieRo o~oa H3 BamteAIImX 

oco6eHHOCTe1t aJiropHTMOB yrrpailJlHDIItei 3BM - orcyrc!BHeM IIMHol ~,IMi

JIHsana~~~ anropii!~YoB ynpaBneHHH sa saqan»HHX a~anax npoeK~HpoBaHIR 

cKaall!pym~el cac~eMH c~. 

fiponecc paspa60TKH lit OTJia.D:KR KSK TeCTOBblX, TaK lil yiipaBILfiiinHX 

rrporpaMM OKa3HB8eT Ha aaqaJI:r:.Hoi CT8,!tl'IH CWILHOe BJIIIUIHHe Re TOJILKO 

Ha ~YHKUKOHaJII>HHe aJiropHTMH, HO Ill HS annapaTypy CH, qTo rrpHBO~T 

K IIOCJie~OBSTeJII>HOyY HTe~OHHOyY :xapaKTepy IIpoeKTHpoB8HHSI. llo9TOMY 

rrepBH! STan OTJ!a.D:KH T8CTOB Ill yn~ rrporpaMM cnyzii!T, B nepBYJl 

O'lepe~, He BWlBJieHHD ~p.uuli>HHX OIIJIIOOK, a YTO'IHeHHD aJII'OPH'l'MOB Ill 

~Opa6oTKe CliCTeMii. 
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TeM He MeHee, CTPYKTypa aneKTpoHHHX ycTpolcTB CH 

R HanH~e pa3BHTUX KaHaHOB CBR3H orrpe~~T eoeTaB He06XO~ Tee

TOE, OeHOBHaR '18CTb KOTOpux opraHHqecKH rrpo~onzaeT TeCT~ yrrpaBnHD

meft 3BM. K ~cny TBKHX TeCTOB OTHOeRTCR,npe~e BCero,nporpaMY~ npoBepKH 

MY~bTHnneKcopHUX KaHaHOB 13, 41. B KaqeeTBe rrpmMepa paeeMOTPRM TeeTo

BYID nporpaMMy MY~bTHnneKcopa nporpaMMHoro rrpepHBaBDH , 6~oK-exeMa 

KOTopoa npHBe~eHa Ha pxe.I. 

CnOZHOeTb ITpoBepKH H oeo6eHHO HaeTpoiKH ~aHHoro MY~nTHnneK-
COpa 38~DqaeTCR B TOM, ~0 He06XO~ yqHT~8Tb o6paTayD CBR3b, 

B03liHKBileyKl BO BpeMff llpoBepKH (RMeeTCR B B~ eHrHa.ll rrpepb!BaHHR, 

KOTOpblii ITOCTyrraeT B 3BM H3 MY~THIJJieKCOpa), B rrpoueece HaeTpomur, 

KOr~a HeT YBepeHHOCTH B TOM, 'ITO KaHan pa6oTaeT npaBHJ!bHO, ITO~e

HHe Ha BXO,liHOH lllHHe npep~BaHHR B 3.BM e~yt~ail:Hux CHr~OB rrpHBO,liHT 

K Henpe,liCKasyeMblM npephiBaHHRM Bhl~cneHHii, qTo ~MaeT HeB03MO.MHHM 

,llaHbHeiiwJID ,liHarHOCTHKY HeHenpaBHOeTel, 

~ He~KJ'IeHHR 3Toro 3~KTa TeCTOBaa rrpoBepKa MY~nTHllneKeopa 
nporpaMMHoro rrpepb!BaHHR (MIDI) rrpoHSBO,liHTCR B ~Ba sTarra: 

- rrepBblil: sTan Bhln~eTca npH sanpemeHHoM rrpephiBaHHH H cnyxHT 

.IlJlli aBTOHOMHoa rrpoBepKH MIIII. A~pHTM rrpoBepKH Ha aToM sTarre saK

~Kl'laeTca B cne.I~YKJmeM: arrnapaTypHaa H36hiToqaoeTn Mllll nosBo~eT npH 

ITOMOmH erreUHaHbHUX ROM~ ITPQBepKH MY~bT~eKeopa HMHTHpoBaTn ITOC

TYllneHHe Ha Bee BXO~ MY~bTHMeKCOpa eHrHaHOB npepHBaHHR OT BHem

HHX YCTpoieTB. llosTOMY, ee~ ycTaHOBHTb o~HoBpeMeHHo Bee YPDBHH 

MY~bTHllneKeopa B e,liHHH'IHOe eOCTORHHe, TO npH ITOC~e~OBaTMbHOM o6-

pamemm K HeMY no Ko~e RM X (6553) B CYMMaTop yrrpaBJIRDJlea 

3BM ~anzHhl B eOOTBeTCTBHH C ~OrHKOA pa60TH MY~nTHMeKCOpa rrepe~a

BaTnCR sHa'leHHR ~Boxqaoro Ko~a ~oro xs ypoBHea MY~THnneKeopa 

B ITO~Ke y6HBaHHR HX llPJIOpHTeTOB. HapymeHHe ITO~Ka noeTynneHHR 
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npuaymcmGyem 
cuz.Han npepotGaHufl 

He pabomaem 
aewucppamop 

noao6pamb Koa- MOCI:Y 
U KOtrlaHay 0/KI OoJ -

, • 1 oy31C{JeHurt HeGo/'"'o 
cvumaHHoeo u aGyx 
Ctrle::Jit:Hb/X C HUM 

ypoGHeii 

Puc. t. --..- 611oK - cxema npoepammbl npoGep_Ku 
Mljllbmun/leKcopcr npozpamtr~Hoeo npepb18aHuSI. 
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8o36!J8Umb ypp6eHb IYIIJAb· 
munneKcopa, 8blcwutJ no 

npuopumemy 

kOHeu, mecma 

kn. 

Puc. 1 a 811oK- CJU!Ma npoepaMrnbJ npoGepJCu 
MljllbmunneJCcopa npozpaMMH020 npepb!GaHU!I. 

( npoaon;)l(eHue) 
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C~eTBnbCTBYeT ~ 0 HenpaBKnbHOM IIpHCBOeHHR IIp.HOpHTeTOB, ecJW 

nepe~aHHOe 3Ha~eHHe KO~a OTHOCHTCfl K paspemeHHOH KO~OBOI KOM6HHauaH 

R BKJIIReHO B peslll,l{eHT MYJibTRWieKCOpa, HJ!H Od OllUidKax B KaHa-

Jie nepe~a~. B IIOCJie~eM CJIJ'l8e MOryT 6UTb YK838HH KO~OBUe IIIRlW, no 

KOTOpHM nepe~aeTCR HeBepHUi RO~. ilOBTOpHaR nepe~a~a B CYMM8T0p 3BM 
B nponecce rrpoBepKH O~Horo R TOre ae 3H8~eHRH KO~a C~eTeRbCTByeT 

06 OTCYTCTBRH c6poca B HYJieBOe COCTORHHe npe~mero ypoBHR MYJibTR

WieKCOpa IIOCJie ero 06CJiyxHB8HRH. KpoMe TOro, IIO KOHTpoJil>HOMY 3H8~e

HHD KO~OBOH KOM6HHanKH, COOTBeTCTBYDmei OTCYTCTBKD B MYJil>THIIJieKCO

pe sanpocOB npepUB8HHH, onpe~anHeTCfl npaBKnl>HOCTl> BXO~a H BHXO~a 

B o6CJiy.&aB8HHe MYJI~THDJieKCOpa, a HCnOJil>3Yfl o6pameHHe K CT8TYCHOMY 

peracTpy CH, e~qaoe cocToRHHe ~eBRToro pas~a ~oToporo orrpe~e

JIReT H8JIH1Ule CHrHaJia H8 llllDie rrpepHBaHHfl, MOllHO 3aij)HKC.HpoB8Tl> MOMeHT 

B03HHKHOBeHHll 9TOro CHrHaJI8 B Ha~aJie 06CJiy&HB8HHll H c6poca - B KOHne. 

B CJIJ'l8e o6H8pyaeHBR OIIIJII6KH H8 rryJil>T CBR3H B~aeTCR ~arHOCTHK8 

H nporpaMM8 yxo~T Ha 0~ H3 ~aCTHHX UKKJIOB npoBepKH B COOTBeTCT

BHH c npe~rrOJiaraeMol rrp~ol oTKa3a. HarrpRMep, rrpH HapymeHHH no

~ IIOCTynJieHBR ~peCOB ypoBHel BUIIOJIHReTCfl ~8CTHUH UKKJI, B KOTO

pOM YCT8H8BJIHB8eTCR B e~Oe COCTORHHe HeBepHO pa6oTa~! ypo

BeHl> R ~ coce~~ HMe~ IIPHOPHTeTH: o~ - Ha e~ 60JII>ille, 

~pyro! - H8 e,nmmny MeHl>ill8. 3aTeM rrpo.H3BO~TCR C~THB8mte 3THX Tpex 

ypoBHei rrpHOpHTeTOB H UKKJI IIOBTOpHeTCR BHOBI>. llaKJI 6eCKOHe~! H 

n03BOJI.R8T no cxeMaM npoB3BO~Tl> sacTpo!Ky annapaTypu MYJil>TBIIJieK-

copa, npoCJieKBBW~ npoxox.nemte CHrHMOB. TaKHM o6pasoM, Ha nepBOM 

3Tane T8CTOBOI npoBepRH HMHTHpyeTCR no~H nOJIHHi UHKJ1 pa60T!i MYJil>

THDJieKCOp8,H BCe ~e!CTBHR no npoBepKe ero npoH3BO~TCfl no HHHn.Ha

THBe ynpaBJIRDQel 3.BM. 
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Ha BTOpoM sTane TecTa npoBepaeTca yze co6cTBeHHo BHXO~ Ha upe

PUBBHHe, npHqeM npoue~pa npoBepKH oqeHL npOcTa H Tpe6yeT HMHTanHH 

aanpoca TOJI:bKO o~oro YPDBHR B MYJJ:bTHWieKcope. B CJiyqae OIIIH6KH npH

qHHa ee JIOK8JIH3YeTCff ITOJIHOCT:b~ - 3TO Henpoxo~eHHe BHXO~Horo CBrHa

JI8 OT MYJJ:bTHWieKcopa ITO IIIHHe npepHBaHIDI B 3BM. JlHBrHOCTHK8 OIIIH60K, 

~aBaeMan onepaTopy Ha fiYJJLT CBH3H1 ITPHBe~eHa B Ta6n.I. 

AHanorH~I anropHTM c ToqKH apemur npoBepKH npaBHJILHOCTH 

ITPHCBOeHHa ITPHOPHTeTOB HMeeT H TeCT (pac.2) MYJJ:bTHWieKCOpHoro RaHa

JI8 npnMoro ~ocTyna B onepaTHBHYD IT8Ml!:T:b. XapaKTepHo:ll oco6eHHocTLil 

sToro TecTa HBJIReTca To, qTo B npouecce npoBepKH HeJIL3R HCKJI~:b 

o6paTay~ CBH3L MYJJ:bTHnHeKCOpa Ha pa6oTy JBM, ITOCKOBLKy 

~ OCJmeCTBneHIDI peEHMa ITpnMOro ~OCTyna BO BHeWHeM YCTpoiCTBe 

(B ~aHHOM cJiyqae B MYJILTHWieKcope) ~OJL1tH!i reHepHpoBaT:bCR onpe.n;eJieH

HHe CHrHaJIH, ifla30BHe COOTHOWeHHR KOTOpHX JleCTKO CHHXpoHH3HpoBaHH 

c T8KTOBol qacToTol ynpaBJIR~eA 3BM. HHHMH CJIOBaMH, qTo6H npoBeJlRTb 

RaHaJI ITPRMOro .n;ocTyua, ynpaBJIRIIII8H ~BM ~OJimm pearHpoBau Ha aarr

poc BHemHero YCTPQICTB8, T.e. CHrHaJI aarrpoca ,ItOJ!XeH ll0~8B8TLCff B 

3BM. ~To coa.n;aeT orrpe~eJieHHHe TPY~OCTH npa rrpoBepKe, TaR RaK rroTe

PR yrrpaMeHIDr BHenporp8MMHHM 06MeHOM ITpHBO~T, RaK ITpaBHJio, K ITOJI

HOMY paapymeHHD co.n;epzHMOro orrepaTHBHOA ITSMHTH H yaHqTOXeHHil cauoA 

recroool nporpaMMH. TeM He MeHee, ecnE Ha rrepBOM arane rrpoBepHT:b 

~OHHpoBaHHe RaHSJia rrpJIMOro .n;ocryrra B PeDMe "YBeJIHlleHHe rrSMH

TH", TO B 3TOM CJiyqae .n;aae ITOT8Pfi ynpaMReMOCTH llpHBO~T K paapy

WeHHD CO,ItePElfMOro TOJILKO HeCKOJI:bKHX HqeeK IT8Ml!:TH (B JlyqiDeM CJiyqae, 

o~ol). lloaTOMY npoBepKa KaHSJia rrpaMOro .n;ocryrra npoH3BO~HTCH B 
HeCKOJibKO aTarroB: 

- Ha nepBoM ararre npoBePRDTca Te YPDBHH rrpHopHTeTOB MYJILTHITJieK

copa, KOTOp!ie pa60T81lT B pemJ:Me •yBeBH'IeHBe IT8Ml!:TH" • AIIropHTM rrpo-
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'8111cl~mum# Ha m.ttt!Ao 
Hem [ tlw11~Ka 32 NNN, 1 ' 

~9.~ If !IN'- ag~~ 
Plf~I./K/J· C'lfemlfvKa 

UMI.Itnl.lpo!amh Jtlf!PD~ 
nptpb1GaNtJ9 om MZ.tKma 

Puc. 2 a. 517aK-CXeflt/a mecma flf!J11hmunnelt.'capa KaHana 

npRtttDia gacm!Jna ! naH~mh 38!1 ( npDgoi!JKtHue). 
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BepKH a.Ha/IOITieH WirOPIIITMY TeCTa MIIII, OIIHCB.HHO~ BWile. 

- Ha BTOpoM STane npo!IISBO~TCH aBTOHOMHaH npoBepKa perHCTpa 

an;peca III C'IeT"il!Ka CJIOB O.JVIOI(IIIIUIOBOI'O peDMa rrpH IIOMOIIlH crretn~an:&HWC: 

TeCTOBHX KOMa~, a SaTeM Ha'IJIIHaeTCH TeCT ITpoBepKIII C06CTBeHHO O~HO

uaKAOBOro peEHMa ITPffMOl'O ~OCTyrra (pzc.3). 3TOT PeEIIIM HCITCJI:&syeTCR 

~ nepe~a'IH B onepaTIIIBHYD rraMHT:& B nponecce cRaHIIIpoBaHHR ~aHHWC: 

IllS OTC'IeTHoro KaHana CH, z noaroMY npoBepKa MYJI:&THIJ.1leKcopa B aTOM 

peEHMe npe~cTaBnHeT co6o! t~acT:& o6mero TecTa OTctieTHoro KaHana. 

- Ha TpeT:&eM STarre OCYm8CTBnH8TCR rrpoBepKa TpexnHKAOBOro pe

&aMS ITpHMOI'O ~OCTyrra B orrepaTHnayD l18MRT:&, KOTOpaH BXO~T B COCTaB 

TeCTa KOHT~epa MarHHT~HOB, pa6oTa~ero B PeEJIIMe TpexnHKAOBOI'O 

o6MeHa. 

CHe~~ 6o~:&maH rpyrrna TeCTOB OTHOCHTCR K rrpoBepKe KOMann 

ynpa~eHHR CH H Hcno~:&syeTca npH OT~an;Ke o6MeHa HH4oPMSnHei co 

CTaTyC-KOMaH,ItHHMH perHCTpaMH KOHT~epoB (pHC .4.5) • 

Bca COBOKYITHOCT:& nepe"'HCJieHHWC: BWile npoBePflllliHX rrporpBMM, RB

RRHC:& rrpo~~eHHeM TeCTOB CSMOH ynpa~e! MamBHH, UOSBO~eT KOHT

poUpoBBT:& pa60TY BCeX KaHa/IOB 06MeHa HHqo~eit a~eKTpoHHOH arrna

paTypbl CH c yrrpaBJUW~~el 3BM. 

B COCTBB paspa60TBHHbiX rrporpaMMHO-~OITieCKHX TeCTOB CH BXO~T 

TaKKe 60~:&W8R rpynrra ~YHKiniOHa/I:&HbiX TeCTOB, rrpoBePflllliHX pa6oTy 

OT~~:&HbiX ~OKOB CHCTeMbl. 0co6oe MeCTO cpe~ STIIIX TeCTOB SBHHMamT 

rrporpaMMbl • DATE ST ~poBepKIII OTC'IeTHoro KaHana. OTHOCHT~:&HSR aB

TOHOMHOCT:& KOTOporo orrpe~aiDUiB He06XO~CT:& C03~8.HIIIR ~ llpoBepKH 

ero pa6oTbl crreuaan:&Horo arrrrapaTypHoro KMHTaTopa. Paspa6oTaHHHA HMH

TaTop BKAD'IeH B COCTaB KOHT~epa OTC'IeTHOrO KaHa/IB H IT03BO~eT 

reHepHpoBBT:& crrapemwe TpeKOBble CHrHa/Ibl, KOU'IeCTBO H BpeMeHHOe 

liCJIO:KeHHe KOTOpbiX MO:KeT san;aBBTI>CH B rrponecce HaCTpoiiKIII. TaKHM 06-
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pa30M, B peEHMe ~YHKUHOHMbHOro ROHTpoJill OTC'l:eTHOro KaHana BO Bpe

MH ~BKKeHKH nepHCROITa 11 CHH3Y-BBepx", MOXeT reHepHpoBaTbCR MO~enb 

C06NTHR, RO~'l:eCTBO H llO~OaeHHe TpeROB ROTOporo TOqHO H3BeCTHO. 

Teem ~YHRUHOHanbHOro ROHTpo.11.11 ~pyrmt: 6J10ROB CH OTHOCRTCR R 

IIMHOCTblO nporpaMMHNM TeCTaM1H .1V1R HX pa60TN He Tpe6yeTCR CITeili!aJlb

HNX arrnapaTypHNX HMHTaTOpoB, T8R RaR 6NCTpo~e:ltCTBHe ynpa~~e~ 

3BM il03BO~eT rrpoBO~RTb HX npoBepRY ilO~OCTblO rrporpaMMHNM CilOC060M. 

rro~e~ rpynna rrporpaMMHo-~orzqecRHX TeCTOB pa3pa6oTaHa 

cneUHMbHO .IT,IVI llOMOIJ1H rrpH HaCTpoifite H IOCTRpoBRe OT~eJlbHNX ~YHRili!0-

HMbHNX MOROB. HarrpRMep, TeeT rrepHCROITa "TPER " , COCTOR1.11H:lt H3 

CeMH OT~eJIDHNX ITO~porpaMM, HaiTHCaHHHX B Ro1l Ill H 3amiMB.DitHX OK0-

~0 IK ilaMHTH 1ilOMOraeT rrpoBO~RTD ITO~HN:A KOMUHeKC ITO OT~e OTC'l:eTHHX 

CHCTeM nepHCROrra, YCT8HOBKe ero Ha'l:MbHOro llMOXeHHR R CHRTHD nepe

XO~HNX xapaKTepRCTHR cepBOITpRBO~a. 

COBOKYITHOCTb nporpaMM onepaTRBHOrO KOHTpo~ OTC'l:eTHNX CRCTeM, 

BXO~ B orrepaUHOHHYIO CHCTeMY CH / 5/, ~eTCR 'l:3CTbll <f)yHKni!OHM:&

HNX anropRTMOB H BNITMHReTM B npon;ecce ynpaMeHHR pa60TOI CKaHHPY»

IJiel CRCTeMH CH. 0CHOBHOe Ha3Ha'l:eHRe 3THX nporpaMM COCTOHT He TO~bRO 

B TOM, "!TO ORR ~Oll0~HRI71' nporpaMM!i Ka.IIH6poBRH R llOMOram' ~0~30-

BaTb npR'l:HHN OT~eJIDHHX OmH60K, HO H B TOM, "!TO orrepaTHBHH:it ROHT~D 

Sa Ka'l:eCTBOM ~aHHNX HSMepeHHI B npoMeEYTKaX M~ r~o6MbHO:lt KaJIH6-

poBROI CHCTeMH ilOS~eT HCKIIIJ'l:HTb ~MbHeibnyiJ o6pa60TRY Ha 6M:&IIIOA 

3BM TeX C06NTR:lt, HSMepeHRe KOTOpNX H8 CH COllpoBO:Q;MOCb ~yqaAmiMR 

OTKaSBMH HSMepHTeJibHHX CHCTeM. TaRoft orrepaTHBHNI KOHTpo~D B 3H8'l:H

TeJihHOI CTerreHH cnoco6CTByeT YBeJIH'l:eHHD CJMMSpHoA rrpoHSBO~TeJibHOC

TH BCel CHCTeMH o6pa6o~ KaMepHHX CHHMKOB, TSK K8K ilOSBMReT Cpa

Sf ae npoHSBO~T:b nepeMepli OT~enDHWt npoeRili!A HJIH C06HTHI, HCRJ!Il'l:aR 

ilOTepH BpeMeHH Ha ilOJ!CK I! YCTaBOBRY HJUOro KBJUl8, KOTOphle BOSKnta-
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171' B cny'l:ae, e~ He06XO~CTb B rrepeMepe HS-3a OWH60K RSMepeHHR 

orrpe.zt~eTM Ha no~e.ztYIIIIHX aTanax o6pa6oTRH - Ha 6onmo:A 3BM. 

llporpaMMH OrrepaTHBHOrO KOHTpo~ ITO.ztpaS~~IJTCR Ha ~Be 6MbmHe 
rpyrrnN: 

- nporpaMMH KOHTpo~ sa .zteicTBHRMH onepaTOpa B rrpon;ecce HSMe

peHKH KBMePHHX CHHMKOB Ha CH H npoBepu COOTBeTCTBHR .ztaHHHX rrpoc

MOTpa I! MYJEOOHOI ~PMan;mi, SaHOCHMOI B nacnopr npoeKIJ;Ifil: KaD;pa 

npH ero o6Mepe Ha CH. 3TH rrporpaMMbl BXO.ltfiT B nporpaMMHoe o6ecne-qe

HHe ny~DTOB CMSH H YIIp8MeHHR; 

- nporpaMMH ilpoBepKH OTC'l:eTHHX CHCTeM, BNllO~HReMHe aBTOM8TH

'l:eCRH, 6es yqacTHR onepaTopa. 

0CTaHOBRMM 6Mee IIO~po6HO Ha BTOpoi rpynrre rrporpaMM orrepaTRB

HOro KOHTPMR. 

KoHT~b pa60TH OTC'l:eTHHX CHCTeM HSMepHTeJibHOro CTO~a OCYIJieCTB

JlReTCR ITYTeM npoBepKH .HsMepeHHHX SHa'l:eHRii KoopltRHaT penepHHX RpecToB. 

reoMeTpHR p8CilMOXeHHR 3THX KpeCTOB Ha Kaa.ztOI rrpoeRIJ;RR HSBeCTHa, 

"!TO ll03BO~eT OIJ;eHRBSTb rpy6He OmH6KH B OTC'l:eTHHX CHCTeKax CTO~a. 

H3MepeHHe KOOP.ztHHaT perrePHHX KpecTOB npe.ztmeCTByeT o6Mepy co6HTRR Ha 

~8HBOM ~pe, II03TOMJ T8KOI KOHTpoJib IlpoHSBO~TM ~KTINeCKH HeC

KMbRO pas B MHHYTY, "!TO HCRJIMaeT H8Ka~BaHRe B03MOZHHX OWH60K, 

B03~ .HS-Sa CRCTeMaTH'l:eCROro yxo.zta HSMepHTeJibHHX CRCTeM. 

AHanorH'l:HHe npoBepKH ocymecrMRJJTCR B rrporpaMMe ynpaMeHHR rrepeMeme~ 
HHeM HSMepHTeJibHOro CTO~a .1V1R ~KCBURH Kall;pa B ~DMOBOM KaHane. 

.li.IIJI TOqHOft npoBepKH H3Mep.HTeJIDHHX CHCTeM X Y CTMa rre.P.Ho~qec

RH, IIpHMepHO OltRH pas Ha Kaa.ztHe ITRTb.zteCRT C06HTH:lt, rrpoH3BO.ztHTCR 

KOHTpo~D H ycTaBOBKa Ha'l:anDHHX SHa'l:eHRA B c'l:er'l:HKax nMoaeHHR X Y 
CTMa. ,lL1m aTHx n;e;re:A MJmfT crreili!MDHaR rrporpaMMa "KA LX Y", rrpH 

llOMOIJIH KOTOpol H3MepRTeJibHNH CTO~ COBepmaer 06XO.zt BCero pa6o-qero 
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ilOJill CK8HHp0B8HKH H no CHrH8JlaM OT onopHHX M8TOK, paCITQnOZeHHHX Ha 

KpaHX ~pa~OHHHX perneTOK ~8T~K8 AHHeHHux nepeMe~eHH!, npoH3BO

~TCR cpaBHeHHe noKaaaHH~ c~eT~KOB XV co aHa~eHHeM KOHTpoA:&HHX 

KOOp~HHBT. To~HOCT:b Cp8BH8HHR o~eH:& B~COKa (Z2 MKM), ~0 n03B~lH

eT ~KcapoBaTn ~aae HeaHa~TeA:&~e yxonH aaMepHTeA:&HHX cacTeM XY 

CTOJIB. 

OnepaTHBHKH KOHTpoAb H3MepHTeA:bHHX CHCTeM nepHCKOna H OTC~eT-

HOrO K8H8Jl8 HMeeT CYIJ18CTBeH~e OT~, KOTOpl:ie CBR3aHJ:i C "TeM, ~TO 

HHTeHCHBHOCTb BXO~X nOTOKOB 38HBOK Ha 06CAyzRB8HH8 BO BpeMR CK8HH

pOB8HHR 3H8~T8Jl:bHO 6Qn:&We, ~eM rrpH OTHOCHTM:bHO pe,ll;KHX H3MepeHHHX 

B .neKBpTOBOI CHCTeMe Koop~HHST X Y H, KpoMe roro, aTH aaaBKH 

Tpe6ym o~eH:b 6HcTpoi peaKUHR ynpa.3JU!nnel 3BM, T.e. HMem MaJioe 

l(OfiYC'l'HMOe BpeMH OlltH,Jl;aHHR. IloaTOMY nporpa.MMI:i onepaTID!HOro KOHTpoM, 

B~llO.IlHR8MI:l8 B npouecce CKBHHpoB8HHR, ,JJ;OJl2ltHl>! orpaHH'Il'IBaT:&C.f! TM:bKO 

~KCauHel iflaKTa, ~TO OIDH6Ka HMMa MeCTO (06J:itffi0 O~O'ffia.H OIDH6Ka 

He RBMeTCH iflaTBA:bHOH), 8 p8CIDH~poBK8 THna OIDH6KH H BH~a~a ~HBrHOC

THRJI onepaTopy npoH3BO,~TcR noCJie saBepweHaJI CKBHHpoBaHHR. (0Um6KH: 

4PPPP - BPPP~ ta6n. !H). 

IlpoBepKa OTC~eTHJ:iX CHCTeM yrAOBOi KOOp~aTI:i 8 npoH3BO,ll;HTCH 

rryTeM cpaBHeHKR KO,JJ;a KOHTpM:bHOI KOOp,ll;HH8~ BnoAC IIOKa38HHHMH c~eT
~Ka 8 B MOIIeHT ITORBJleHKR CHrHaJ18 OT ,ItBT~Ka onopHOi MeT:KH e no 11. 

3TOT CHrHaJl reHepmpyeTCR Ha KaZ,JJ;OM 060poTe KOHYCB nepHCKOna H, eCJIH 

pa3HH!l8 co.neplmMOrO c~e~KB H aaa~eHKR KOHTpoA:&HOR Koop~a~ BnQfl 

npeBHWBDT ±3 ue~ Mna,JJ;Wero pa3pH,JJ;8, TO ~capyeTCR OIDH6Ka, IIO KOTO

poit B ynpaBMDeyll 3BM ~cTaBMeTCH czraan rrpepHBaHHR. B aTOM CJI~ae 

a•KCHpoBaHHHe aHa~eHKR yrJioBOA KOOp,JJ;BBaT~ onopHol MeTKH Bnonnepe

~aDTCJI B onepaTHBHYD ITaMHT:b 3BM BMecTe CO CIIenHBA:&HOI MeTKOi, qTO 

no3BOJIReT HC~Tb BCe aaperHCTpHpo~e Ha 3TOM BaTKe CllilpanK 
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TO~KH TpeKOB H3 ,ll;aR:&Heimero aaanH38 npH ~C~ pe3yA:&T8TOB CKaHH

poBBHHR Ha EXM-6. 

EcJm no nporpaMMe o6CJiyzRB8HHH npepHBaHHR no oiUH6Ke 6J:iJio onpe

,JJ;MeHo, ~TO llO,It06Ha.H OIDH6Y~ B03HHKJ18 B Te'!eHHe O,JJ;HOrO ITOJlHOrO CIIH

pan:&HOrO CKBHa 60JI:&me 3-X p83, TO B nacnopT rrpoeKUHH, 38IIHC8HHOH Ha 

MBrHHTHYil JleHTY, 38HOCHTCH KO~ 6paKOBKH1 H BeC:b MaCCHB ,ll;8~X CK8HH

poB8HHR 6paKyeTCR, a onepaTopy H8 llJJI:bT CBR3H ~.naeTCR COOTBeTCTBYil

~ ~arHOCTHKa H npe,JJ;AaraeTCR nOBTOpHT:b CKBHHpoBaHHe. 

.liJm npoBepKH BO BpeMH CKaHHpoBBHHR Ka'!eCTB8 pa60T~ H3MepHTeJl:bHI:iX 

CHCTeM JIHHeitHOH KOOp,ItHHBT~ B KOHTpoJIJlep nepHCKona BBe,IteHJ:i ,ll;BB H,IteH

TH'!HHX C'!eT~Ka ,ll;AR perHCTp8JlHH JIRHeiHoit KOOp,ItHHBTH ~ • O~H H3 

HHX Bl:inOJIHeH arrnapaTypHo H HMeHHo ero co.nepxKMoe nepe.naeTCR no KaHany 

npaMoro ,ItOCTyna B onepaTRBHYil naMRT:b KaK 3Ha~eHRe p~HaR:bHOH KOOp~

H8Tbl TO~KH nepeceqeHHJI CKBHHpYJOI!le! ~MH R CJie,Ita C06HTM Ha ITJieHKe. 

BTopoi, BCnOMOrarenbHHl! C'!eT~Rt taK :a:e KaK R C'!eT~KH n~IOZeHHR R3-

MepHTM:bHOrO CTOJta XY , npe.ncTaBJtHeT co6ol SJ'lel!Ry M03Y ynpaBn!!D

~eA 3BM, pa60T8~ B pez:r.:IMe "YBenH'leHHe naMRTH"1 R RCnM:&ayeTCR 

,ll;AR KOHTPQM sa pa60TOl! H3MepHTeJibHHX CHCTeM naHel!U01! KOOp~HHat~.IIpo-

BepKB ocymecTBMeTCR npR noMo~ carHaJioB orropHoa MeTKH Ro 
' B 

llpoMeKJTKe M~ KOTOpHMH CO,ItepzHMOe STOrO C'!eT~Ka ~OJIZHO YBeJIR~

T:bCR HB !7508 OTC'!eTOB, IlpoBepKB B~IT~HHeTCR no CITeURaJI:bHOA nporpaM

Me KOHT~IR, a B KO~e CITRpaJI:bHOro CKaHB cpaBHHBaDTCII nOKa38HWI STOrO 

O'!eT~Ra C CO,Ite~ OCHOBHOro C'!eT~RS, B~ITOJIHeHHOro annapaTypHO. 

TaKaR opraHH3a~HS! KOHTPQM IT03BOJIReT HCKJID'!RT:b "JII4WHJ4e " 06~eHHR 

K OCHOBHOMY C'leT'!HKJ H, CJie,l(OB&TenbHO, YJieHbWHTb "lleptBOe" BpellSJ OTC'leT

HOrO RaHana.KpoMe roro,anropatll npoBepKH c yqeToll npoYexyto'lHOI'O 

KOHTp04JI no OnOpHUM MeTKaM n03BOnJ!eT noKanH30Batb OWH6KH,Onpe,l(eJIIITb 

CTerreHD RX BSKHOCTR H ~8B8Th ,IteTaHhHYil ~HOCTBKY HeBCITp8BHOCTe!. 
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Cne~~fi nHKH ITpoBepoK pa60TH OTC'IeTHOro KaHana KaCaeTCH pe

ZHMS ~HSMHqeCKOH 6y~pa3SURH H ynpaBneHHH H3MeHeHHeM ypoBHH ~CK

PHMHHSURH cxew APY B nponecce cKaHHpoBSHBH. B <PYHKIUH'l aTHX nporpaMM 

BXO~T orrpe~eneHHe Ka'leCTBa pa3paBHHBaHHH CROpoCTH ITOCTynHeHHH 

BXO~HHX ~aHHHX H3 OTC'IeTHOro KaHana H nepe~aqH HX HS MarHHTsyD ~eH

Ty. BMecTe C STHM rrpoH3BO~HTCH KOHT~l. aa cpe~Hei CKOpoCTl.D ITOC

TynneHHH ~aHHHX B OTC'IeTHHi KaHan H OITpe~~eTCH B~a ypoBHH 

~CRPJr!JIHHSnHH JVIH cxew APY. 

K STOH ze rpyrrrre TeCTOB orrepaTHBHOro KOHTpo~ MOZHO OTHeCTH 

rrporpBMMH rrpoBepRH KaHana rrpaMOro ~ocTyrra, KOTOpHe BKHDqeHH B coc

TaB rrporpaMM yrrpa~IeHHH pa6oToi oTC'IeTHoro KBHana. 

3AKJID'l!EID1E 

~eKTHBHOCTl. HCIT0~1.30BaHHH CHCTeMH ~YHKnHOHanl.HOro KOHTpo~ 

B aHaqHTeJILHofi cTerreHH orrpe~e;meTCH crroco6oM xpaHeHHH, opraHH3arn'l

ea BH30Ba H BHITO~HeHHH B orrpe~eJieHHOI ITO~e~OBBTeJIDHOCTH TeCTOBHX 

rrporpaMM KSK BO BpeMH ll~SKTHqeCROro KOHTpo~, TaR H JVlH Orrepa

THBHO~ 06HapyxeHHH H8HCITp8BHOCTH rrpH C60HX BO BpeMH pa60TH CKaHH

pyDI{el CHCTeMH 
16~ 

'Bec:r:. KoMnneKc rrporpaMMHo-~oraqecKHX TeCTOB, TaR xe KaK a orre

Parn'IOHHSH CHCTeMa,xpaHHTCH Ha MarHHTHOI ~eHTe MarHHTQ¢oHOB EC 5012P, 

no.n;RJim'leHHHX K yrrpa~IOO{el 3BM "3JieKTpoHHRa IOO" crr~paJibHoro H3Me

PHT~ • BH30B HYZHOI rpyrrrrH TeCTOB ocymec~eTcH rrpH rroMOmK rry~l.

Ta CBH3H CH, HS MHOrOIT03anHOHHHX rrepeRJID'IaT~X KOTOporo orrepaTop 

MOZeT 3~8TL H83BBHHe HYXHOH nporpaMMii, a Taue ~yze6HYD HH\IlO:p.~a-

141Ul1Heo6xo~m JVIH ee BHITMHeHHH (nMe KOM8HJJ;, rro~e ~BHHHX, oc

TaHoBH, e~ OHH Heo6xo~ H T.~.). 
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llo KOMaHJJ;e orrep8TOpa ITpDH3BO.n;HTCH ITOHCK Ha CHCT8MHOH MSrHHTHDH 

~eHTe HYJWOi rrporpaMMH, KOTopoA, rro~e ee 3arpy3RH B orrepaTKBHYJO rra

MHTL SBM,a rrepe~aeTCH yrrpa~eHHe. 

TaKaH opraHH3anHH IT03BO~eT CJm8CTBeHHO COKpaTHTL ITOTepH BpeMe

HH JVIH rrepexo~a OT pezHMa H3MepeHHH B T8CTOBHH H o6paTHO, H HCKIID

qaeT H806XO~HMOCT1. pa60TH C rre~~eHTOH, 'ITO ITOBHmaeT ITOM8XOYCTOH

'IHBOCT1. CHCTeMH IlpH 3arpyaKe. 

KpoMe TOro, HCITM1.30B8HHe p83BHTHX cpe~CTB o6meHHH C HaKOITHTe

JIHMH Ha MarHHTHoi ~eHTe EC 5012, paapemaeT, ~axe WIH TaKoi M8J.loi1 

yrrpa~nmel 3BM RaK 0-100 CIT~paJibHOrO H3MepHT~ , ITpDH3BO~HTL 

cerMeHnrpoBaH:~~e caMoA orrepansoHBol cacTeMbl a, rrpaMeHHH TeXHHxy "oBep

~eeB", HCITOJ1L30B8Tl. MarHHTHYm ~eHTY JVlH XpaHeHHH BCeH 6H~OT8RH 

CTSHJJ;apTHHX ITO~rrpcrpaMM 06C~yxHBaHHH OIT8panJiiOHHOI CHCTeUU, BH3HBSH 

B OIT8p8THBHYIO ITSMHTb oBM TMbKO Te ITO~rrporpaMMbl, KOTOpHe HJXHH B 

~aHHUJ MOMeHT BpeMeHH. 

B 3aRJivqeHHe ~e~eT OTMeTHTb Haa6o~ee xapaKTepHyiO oco6eHHOCTL 

T8CTOBHX rrporpaMM - HerrpepHBHOCTb HX p83BHTHH BO Bpeua SKCnnyaTa

nHH CHCTeMH CH, '18MY B HeManoi CTerreHH CITOCOdCTBYeT BKIIIO'IeHHe B 

cocTaB CH yrrpa~JOmel SBM. 
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Ta6M'.U8 I . 

Ta6J;MU8 OlllR60R B CR~TeMe KOHT~:f!.Fi Cf!>'lpaJihHOfO ti3MepnTeJif! 

0lllR6KB. ROM8H.I\ 06MeHa CO CTaTyC - K(JMaJUHHMli perHC'l'paMH 

Onm6KB. I N N NN HeBepHo aaHocHTM B cTaTyCHO-KOMa.H,l4Hblit perHCTP 

J4Jilll HeBepHO Ctm:Thi.BaeTCSl ROlJ;, NNNN - TipoBeplleMrui 

KOMaH.n8 o6pameHBS1 K ,n;aHHOMY perRCTpy. 

0rnR6KR MY~bTH~eKcopa nporpaMMHoro rrpephi.B8HIIIS1 (MITIT) 

0mH6KB. 21 HecMOTpll Ha o6mK~ c6poc,npHCYTCTByeT aanpoc npe

pHBaHIIISl OT KB.KOro-To 06'beKTa. 

OmR6KB. 22 HeBepHo ctm:TaH Ha'iMbHhl.l a,n;pec (1200) Milll. 

0mH6KB. 23 NN N A.!uJec B Milli BHCT8BJI6H H6B6PHO JlJI60 He B COOTBeT

CTBIIIR C npHOPHTeHMH. NNN - 3 noCJieli:Hllle IlllippH 

OXHll:aeMoro a,n;peca. 

0WH6KB. 24 iloCJie Ctm:THBSHHSl BC6X ypoBHei_MITIT npHCYTCTBY6T 

CHr~ npepHB8HHR, 

Onm6KB. 25 NNN HeBepHo ctm:TMM a,n;pec I2II Milli ( BHcnml no npHo

PHTeTY ypoBeW.) B npepw:B8HD. 
A/NN - 3 ITOCJI6li:Hlil6 Illlipp!:i peMbHO C'iRT8HHOrO a,n;peca. 

0mH6KR MY~bTH~eKcopa npll:MOro ,n;ocTyna B rraMSITb 3BM 

Onm6KB. 3I NNN lloCJIK HMHTSilllH 100008 aanpocoB npRMOro .JtOCTyna oT 

.l(aHHOrO 06'beKT8 CO.JtepDMOe Sl'i6IRIII - C'i6T'IHK8. He 

paBHO Hy.u>. N N N - a,n;pec B 3BM Sl'I6W - C'i6Ttm:K8. 

06'b6KT8. 

Onm6KB. 32 NNN HeT npepw:B8HHSI rro neperr~emm c'ieTtm:KB.. 

NNN - a,n;pec B 3BM ll'18ltKH-C'I6T'U!lta • 

Onm6KB. 33 NNN HeBepHo BHCTBBJieH a,n;pec B MI1II no nepeno~eHDl 
C'leTtm:KB.. N N N - a,n;pec B 3BM C'16T'IHXB. 

Onm6KB. 34 !53 CM. "Oilm6KB. 3I" .,, 153 - a,n;pec C'leT'IHKB. 

"maoa" ITOJ10&6HIIIS1 B 3:BM. 
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OlllH6KB. 35 160 CM. "OmH6KB. 3I" •
11 

I60 - a,n;pec ctieT'IHKB. 

"wapa'' no~ollteHBSl B 3BM. 

Oum6Ka 36 N N N IIoMe HMHTSUHK IO. 0008 aanpocoB rrpllMoro ,n;oc

Tyna OT BCeX o6'beKTOB OlJ;HOBpeMeHHo, co,n;epzHMOe 

SitieiKH-c-qeTtm:KB. N N N He paBHO HY~Il. 

OlllH6KB. 37 NN N ITo rrepe!IOJIH6HHR rrpH HMHTSilllH 38IIpoCOB OT BCeX 

o6'beKTOB OlJ;HOBpeMeHHO HeBepHO BCT8BJI6H B MIIil 
a,n;pec rrpepw:B8HIIIS1. NN N - a,n;pec SI'Ieibm - C'IeT-

'IHKB. o6'beRTa. 

OlllH6KB. 38 CM. "OmH6KB. 22" 

OlllH6KB. 41 ODN 

OlllH6 K8. 42 

0Um6KB. 43 

Onm6KB. 44 

Oum6KB. 45 

OlllH6RR OTC'IeTHOro KaRMa 

OlllH6Ka ITO CHrHMY 8 ITO~IDlit. f\1 -'IHCJIO C60eB 

3a BeCb cKB.H. Ec.1m N,. 3 - nepeMep. 

IIeperro~eHHe 6yipepa B peKHMe ~aMRtiecKol 6y

ipepH3auHK npn nepe,n;a'ie ,~taHHHx Ha HMH. TiepeMep. 

Onm6KB. B a,n;pece ITepe,n;a'IH ITO KB.HMY rrpllMOro ,n;oc

Tyna. ITepeMep. 

HeT npepHB8HKH ITO nepeiTo~HeHlllll C'ieT'IHKB. CJIOB 

OTC'IeTHOrO KaHana. 

HeBepHo C'IRThi.BaDTCH ,n;aHHHe H3 BHeWHero perncTpa 

OTC'i6THOrQ K8.HM8 B OAHOURKJIOBOM pelltRMe rrpHMOro 

AOCTyrra B IT8Mf!Tb. 

Coo6~eHRfl onepaTopy 0 COCTOSlHIIIH ROHT~epa HMH H MarHHTOipoHa 

DlllR6KB. 46~ Oum6KB. B o6pameHD K HMH. J31,16pamndt Mai'HHToipoH 

He roToB J JlJI6o 3a,n;aHo HeBHITOJIHHMOe YCJIOBHe. 

OmH6Ra 4?* KoHeu ~eHTI:i. 

0mH6Ra 48 

0111H6K8 49 

0Um6Ra rrPH aam~c.H wm C'IHThiB8HIIIH. IIoBTOpHn· 

onepauHil. 

Ha'IMO ~eHTH. 
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Onm:6KK 6JroKa rrepHcKona 

011ll'.!6KB 5I* 

011ll'.!6KB 52* 
011ll'.!6KB 53 OON 

0nm:6KB 54 

OIIDi6KB 55 

OIIDi6Ka 6I* 
(7I) 

OIIDi6KB 62* 
(72) 

Ol!IH6Ka 64 
(74) 

Ol!IH6KB 6ft' 
(75) 

011ll'.!6KB 66 
(76) 

0nm:6KB 67' 
(77) 

He pa6oTaVT Ko~eBRKM rrepRCKona. 

IIepHCKOIT Ha Ko~eBoM BHKnro~aTene. 

0!lll1cJKa B M.lla.Illlll'IX pa3pR,L~ax C'!eT·.mKB nepRCKOIT8. 

N - K0.;1H~ecTBO cdoeB aa cKB.H. ECJIH N _.3 
1 

- nepeu:ep. 

0nm:6KB B cTapnmx pa3p.i!,z~ax c~eT~Ka pa,n;Ryca. 

IIepeMep. 

0nm:6KB B M.Jia.Illlll'IX pa3p.f!,ll;ax c~eTtmKB pa,nHyca. 

Onm:6KH 6JIOKOB X R y 
OIIDi6Ka B CTapnmx pa3p.f!,ll;ax C'I8T'lliKB X ( Y) 
CTOJI3. 

CTOJI no X ( Y ) Ha KO~eBoM BHKJimaTeJie. 

CRrHan nepenOJIHeHHR M.JI~IDKX pa3pR,l\OB C'IeTtm

KB X ( Y ) npH co.l(epJUIMOM ero, He paBHOM HYJIID. 

IIepeno;meime CTapnmx pa3pR,l\OB C'l:eT'lliKB X ( Y ) • 

,lWe~ ~ p33pH,llOB X( Y ) 33 BpeMH CKBHH

fJOBaHHR > 6 MKH. IIepeMep. 

,lij>eiiq} CT8pl!IHX p83pR,l\OB X ( Y ) npH CKBHKpoBa-

HHH. 

OIIDi6KB 69 CTOJI rro X( Y ) He rro.n o6'heKTHBOM. 

(79) 

0mH6KH 6JIOKa ~MHbMOITpOTREHOfO MeX8HH3M8 

0llll'.!6Ka 8N 001 He roToB 4JH,Ju.M N ; N = f + 4 . 

Ol!IH6Ka 95* liOJIOJleHKe MezaHR3M3 CM81W rrpoeKUHii He onpe,n:e

JieHO. 

OmH6Ka 86* Ou!H6KB paMKH (paMKa He y6HpaeTC.II). 

DlliH6KB a?* 0om6Ka ,ll8T'DIKa BaxyyMa (BSKYYM He y6Rpae·r0.1I) 
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I 
IIpHMe'IaHRI!: 

IloMe~emrue ( 'lE ) Ollll'I6KH- cpaTaR:biWe H Tpe6ym BMemaTeJI:bCTBa 

orrepaTopa. 

0IIIK6KK 1+38, 44, 45 MOryT 6HT:b 06HapyxeiW rrporpaMMHo-JIOI'K'I8CKH

MH TeCTSMH, OCTaJibHhle - B rrpouecce qlY'HKUHOHaJI:bHOro KOHTpoJI.II. 
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