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6anyKa r. 11 .qp. PI0-80-424 
MeTOA H8CTPOHKI1 B npi1MCHCHI111 K nporpaMMI1POB8H11n 
pa60T~ 38M Ha nHH1111 C 3KCnepi1MCHTBnbH~M 
o6opy.qoeaHHeM. 1. $opMynl1poeKa no.qxo.qa 

Un11caH MCTOA ~eHepa~HI1 npHKna.qH~x nporpaMM .qnR pa6oT~ 
c 3Kcnepi1MeHT8nbH~M o6opy.qoeaHI1eM /30/ H3 YHI1$H~I1poenHH~x 
nporpaMMHb!X ~co.qynel1 /YnM/, HBC.. Tp8HD8('M~X HA KOHKpeTHyK' 
KOH$Hrypa~H~ 060py.qOB8HHR ~~pe.q HC~Orb10BAHHCM D ~KCn('pH
MCHTC1. 

JlauH~~ 'lOAXOA 1"'0 cpaBHCHI11? C .qsyxypO•lH('O~M nOAXOAOM 
ofieci"'C4HBBeT yoenH4C'H11C 6~CTPOA£'HCTBHR nporpilMM 38 t4C'T 
YCTPBHCHHR 1136~T04HOrO ypOBHR KOCBC'HHOH a.qpeca~HH. 

ArR peanH3a~I1H MC'TO.qa paspa60TuH A3~K DWCOKOrO YPOBHR 
.QnR Oni1C8HI1R pa60T~ C 30, KOMnl1nRTOp, K~ Mn~ )HYMIUIHC' nporpaMMbl 
11 611t'inHOTCKH YnM, 11CnonbaycMblx B nC'pl'Mflll<l('MOM c)l{lpto~aTc sar
PY3K11. 

nporp8MM~ PNlnH30B8Hbl Ha M8WV.H8X C C HC ft'MOH KOMcHiA CM- 3 
.qnA nporpaMMwpoeaHHA 3KCI'I'-'PHMe HC'B H.1 P" 'lKTOpe> W>P-2. 

Pa6oTa BblnOnHeHa B nafop'!TOPHH H" HTPOHHOI1 ¢H - Ht<l1 0111111. 

C~eHHe 06~AHHCHHOrO HHCTHTyT• ftACPt~X H 

Baluka G. ct Ill . PIO 80 424 
A Method of Setting Appl 1£><1 to Prt•!Jrc.'lmm1nq 
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PaaBK~Ke ~eXHo.or.• npoK3BOAC~sa s~eKTpOHHoro o6op,yAOB8HHH 

o6yC.OBaBO aH~eHCK~~ KCDO~b30B8HKH ero ~H aB~OMeTK3~K Ha

yqHYX KC~8AOB8HIIA. CHJmE!HKe CTODOC~K IIIHHII-, a oco6eHHO IIIHKpo

oBil IqMBUO K ~OMy 1 lWO 't&KK8 8BI( C~aHOBJI'l'CH HaJI60Jiee paCIIpOCTpa

HeHHialll yc~ICU8101 yiipaUeHIIH IIpJI IIpOB9A8HIIJI ~eptt0-4JI3K'II6ClOIX 

M ~ sxcnepKMeH~oa. CoeAKHeHHoe c 8BK sxcnepMMeHT&nbHoe o6opy

AOBaHJie ( 00) MO.eT chftb ~lt'rllBHO KCDO~b30BaHO ~O~bKO OOCJie C03-

ASHKR coo~BeTCTB~ero DpKK.I~oro IIpOrpaMMHoro o6ecne'lleHMH. BucT

pYR poe~ DO'rpe6Hocn a T8101X IIpMKJI!WfYX nporpaMMaX Bli,II,BKraeor sa

IJ.8.'flY pa3U~U Cp8ACU M ¥6TOAOB IIpOI'paiiiOipoB8HIUl 3KCOeputeHT&nb

HYX ycTaHOBOK a 'IIM~o aK'l'Y&JibHYX. llporpaMMHoe o6ecne'lleHKe sxcnepK

MeH~a 06W11HO BltDl11AM DpOI'J18101Y ( ~ CMC~eiiY) 1 06CJI,Y:KIIB8DVIJ SKC

D8pKII8HTUbH08 o6o~osaaKe, nporpaiDOi o6pa6o'l'KK A&KHWX • .JWYMie. 

llporpaMI(ll, pa.6oT8111!8Jl C 00, lU!JIJI8TCII CJIOJiliOi!: .B OTBeT

C~BeHJIOI KOMDOHeH~ol npat:Xa,"Jtoro npor~oro o6ecne'lleHJU!. B 1DfCJIO 

pa.aeMYX em SaAa'Q BXOAHT AHCDeTqepK3~8 K o6pa60TK& DpepHBaHKR, 

BBOA K BHBOA IDiqxJ~ - HH8.'ie I'OBOpll 1 perMC'l'p8l.\11J1 1 BBO,!I. K Ha

KOIU18HJI8 3KCD8pHMeHTIUibHiiX A8lfllln 1 KOH~po.n COCTOIDDIJI H ynpaBJieHHe 

3KCD8pKM8HT&DbHOH yc~aHO&KOH. 

Paspa6oTKa CT&HA&pTKYX cpeACTB no.u.~qeHMH sKcnepKMeHTax&HoA 

annapaorypY K 8111 (Hanpill(ep, CT&HA&pTOB KA1lAK /1,2/, IEEE-488 /3/ 

M APfrMX) C>""8CTBeHHo oCSJlei'1Df.la SaA&llf nporpa1001poBaHKs pa6oTbl 

8Bil Ha ~ C 00 • Te111 He MeHee B Hac~o~ee BpeMH C,.ODOC'fb 

nporpallll OC~aeTCH 3Ha1DtTe)lbHOA. B TO •e BpeMH H&6JOOA8.8TCH AHCDpo

OOpq!UI B COO~OIIIeHIIR 'UICJIA paapa60TOK 1 DOCB~8HHYX 00, K ero npor

p8181H0My o6ecne'lleHIIIl. Taft, Ms 450 HaJOieHoBSHHI, npwBeAeHHYX B pa-

6oTe /
4/ t TO.bKO 50 0'1'HOCJI'l'C8 K IIpOI'p8IIDIKYI Cp8AC,.BaM. 

~ (»U.:}. )!.J :;;!-lb!~ .J!CI1Srjr l 
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ABTOpaMH 6unH paapa60TWH~ Cp~CTBa nporpauMHpOBaHHfl BSSKNO

AeltCTBHH 3BM C SKCnepHMeHTaRbH~ o6opyAOBaHH8M B peanbHOM uacmTa-

6e BpeueHH. B HX COCTaB BXO,IVI'l' fi3UK, CJI)'Xe6~e nporpaMMbl ,D,JI.Il re

Hep~H npHKJI~on nporpaMMN H naKeT YHH~HqKpOBSHHWX nporpaYMHwx 

MOAYJieR. CorxacHO BBe,D,eHHOA M8TOAMK8 no uepe OOflRn8HHfl B OCHwqe

H"H Jia60paTOpRK HOBHX 6JIOKOB o6opy,D,OBSHHfl C03,D,WDTCfl ynH~qKpOBaH-, 

Hble nporprumHble MOAYJIH AJ!H BhlnOJIH8HHfl THllH'!UlbllC npHKJIII.)\HWX onepa

qKit c 3TIUl o6opyAonrurneu. B tmCJie TaKHX MOAYJielt HMellTcn, HanpHMep, 

nporpaMMH rHCTOrpaMUKpOBWHKH ("SHanHSB.TOp"), perKCTpaQKK COCiYTKit 

(O,D,HO- H MHOronapaMe'l'pOBHX), perHCTpaqHH C ,D,BORHOit 6~pHsaqKelt 

,I\B.HHNX, yrrpaanenna ycTpoltcTBaMH nepeMeJileHHa o<Spaa~o a, opKeH'ra.qKH 

KX a npocTpaHcTae, ,o,paltaepbl AMCOJieea H ,o,pyrHe. 3TH MOAYJIH, npe,o,aa

pHTen&Ho OTJI6&8HHble, 3aHOCflTCfl B 6H6JIHOT8KH B BRAe, He 3B.BHC~eM 

HH OT cnocoeia TIO,D,KJIIl~8HHfl OCiOpy,D,OBB.HHfl (nanpHUep, OT HOMepa CTaH

qKH a Kapxace), HH OT ueTOAMKH KOifKpeTHoro sKcnepHUeHTa. MoAYJIH c 

TaKKMK CBOACTBaMH MOryT CiNTb HCOOJib30BWHbl Cies H3M8H8HHH B pa3HHX 

SKCnepHM8HTax, B KOTOpHX TpeCiYilTCfl a.HSJIOI'Ktru!:le npmura,IUIHe 

one~H. llpa Heo<Sxo~uocTK cos~aHHR npo~toro ooecrre~eHRH ~ 

KOHKpeTHOrO SKCTiepHUeHTa Ha CTI8qKaJIH3HpOB8HHOM flSHK8 OnHCHBaoTCH 

COCTaB oeiopy,D,OBBHHH, CTIOCOCi ero TIO,I\KJIIl~8HHH K 3BM, COCTaB H TIOCJie

AOBB.TeJibHOCTb BI:IIIOJIHeHHa npHKJI~ onepal\HR. CJIYKSCiH!ie nporpBJIIIIH ,,. 

Ha OCHOBaHHH 3TOrO OnHCaHHfl COCiHpamT H3 6H6JIKOT8K sanaceHHHe MOAY

JIH, o6be~Hflll'l' HX, HaCTpa.KBallT H, B KOHe'!UIOM cqeTe, C03,D,B.Il'r npor

paMHH09 o6ecne~eHKe sKcnepKWeHTa c s~SHHYUH ~KqKHWH. B AaHHOM 

qKKJie pa60T OnHCHBaDTCfl paspa60T~e cpe,JJ,CTBa. 

~eJib paspa60TKH - COKpaTHTb cpOKH C03A8HHH H CTOHMOCTb npor

paKMHOrO ooecneqeMlffl 3KcnepHM8HTOB Ha peaxorope HBP-2 / 5/. PeaxHsa

qKH BhlnOJIHeHa ,D,JU! MHHII- K HHRpo-3BM TIUla CY-3 / 6/, "3JI6K'rpOHHKa-60" 

/7/ B pauKaX npoeRTa, ODXCWHHOrO B pa60T6 /B/. 

,, 
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.ll,aHHoe cooomeime nocBflllleno tPopMYJIHpomte 11 oooCHoBBHlliO BH6opa 

TIOAXOAa K pemeHHn s~aQH. 

g:...!fPA~-Q~E 

3~a~a nporpaMMKpoBBHHH pa60TH C SKCnepHMeH'l'aKbHHM 060pyAOBa

HKell, TIOMHMO OnHCSHH1! MrOpHTMa pa60Till, BKJlll~eT OnHC8HHe KOI~ry

paqKH o6opyAOBaHKHo 

ilOAXO,D, K pemeHHn STOR s~aQH MO&eT CiHTb OXapaxTepHSOBaH: 

I) KcnoJl&syeM~>~MH HSI>IKOB~ cpe,o,cTaaMK; 

2) cuoco6ou o6pa6oTitH napaueTpos, onHcuBanlliHX KOH~rypaqKn o<Sopy

,JJ,OBSHHH K ~eCOBWHHille euy KOM!Uf.IJ.bli 

3) cnoco60H KOMTIOHOBKH npHKJl~Oit nporpaMMH K3 MOAY~eA KJIH l!OA

nporpaNM. 

flsHKOBHe Cpe,JJ,CTBa K COOC06 KOMTIOHOBI(H npHKJI~WC ,npOrpalOI 

BJIK11DT Ha Kpyr TIOJlb30BaTeneA (ypoBeHb Heo6XOAHMOA KaaHH~K~K B 

OCiJI&CTK nporpaKMHpOBaHHH) H TexHO~OrH'!UIOCTb MeTOAHKK nporpaYMHpO

BaHKH. Cnoco6 o6pa6oTKH napaueTpoa onpeAeJIHeT apeueH~e xapaKTe

pHCTHKH nporpaNM (HX BKJI~ B M8pTB08 BpeMH K BpeMH p~H). 

2. I. HsaecTHue paspa6oTKK , noCB1!111eHHue nporpaMMHpOBB.HHD pa-

60Till C 00, BWlOJIHeHH B paMKB.X CJI8,IJ,Yil!IIHX OCHOBHWC TIOWC:O,IJ,O B: 

I) cos,o,aHHe noAnporpauu ,D,JIR peanKsaQHH npHKJl~ onepaqKA 

C KOHKpeTHOR KOH~ryp~eA o60pyAOBaHKR (T.H. nparuaTH~SCKHR no,o,
XOA jgf); 

2) peSAHS~H KOMaH,JJ, KCTIOnbsyeuoro CTaH,JJ,apTa 060pyAOBB.HHH B 

aK,D,e Ha6opa noAnporpruor (aanpHMep, /IO/); 

3) paCmHpeHHe CYJIISCTBytllllero H3b1Ka onepaTOpaMH, OpH8HTKpoB8H

HYMX Ha KOM~ HCTIOJlb3YeMOro CTSHAapTa 00 /ll-I3/; • 
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4) C03~aHH8 HOBOrO fl3UKa rrporpaNYHpOBaHHfl /14,!5/. 
8 nparMaTHtiecKoM no.u.xo,u.e nporpawmpynTcfl Henocpe.u.cTBetrno Te 

onepa.L\HH, KOTOpNe HJlltHbl ,ll.Jlfl pemeHH.fl KOHKpeTHOA Sa,IIatnf. TaKoil IlO,Il,

XO,Il, o6na,I~aeT p~Oiol ,IJ,OCTOHHCTB /
9/, KOTOpble o6ecnetiHHH ewy liiHpOKOe 

pacnpocTpBHmtHe. PeanH3lll.\Hfl ero, KaK npaBHJIO, B03MOJKHa 6es ,ll,OllOJI

HHTMbHhiX CUCT8MHblX paspa60TOK. O!~HB.KO TaKoll IlO,IJ,XO,D, Xapa.rrepusyeT

Cll MHIDtwa'IbHb!M o6ecneqeHHeM rrpeeucTseHHOCTH nporpaMMHoro o6ecneqe

HKR H rn6KOCTH ·ero IlO OTH0l!I8Hilll K KOHif>Hl'ypBJ.\KH o6opy,ll,OBaHHllo Telof 

c'a.uw ~KOHO}.ffitiHOCTb 3TOI'O M8TO,Il,a B yCJIOBHJIX paspa60TKH He60JiblilOI'O 

t!HCRa HpOCThiX llpoi'palt!M o6~aeTCll B CBOI) llpDTHBOllOJIOJtHOCTb llO Hepe 

aospacTwnm cyMMapHoro o6:&eMa nporprum.t. 
OcTaHbHHe no.u.xo,IJ,bl nepellHCJieHu n nopn,~J,Ke aospacT&IHH .D.OllOJIHH

TeJibHhiX 3aTpaT, H806XO,Il,HMHX ,ll,RH peaJIH3lll.\HH M8TO,Il,HKH nporpaMWKpO

DB.tll1Ro 3TH IlO,Il,XO,IJ,bl no)J,po6Ho ·onHC8.Hbl, Hanpmtep, n o6sopax /16, 1? I. 
2.2 • ,L\JIR JKa3aHflbiX HarrpaBJI8HK~ paapa60TttHKH Cpe)J,CTB 11pOI'paM-

1WipOBCUUUI H ITpHKJiap]UDC IlpOI'pa!'AM HCI10Jlb30BaJIH JKM!lHHOO HHll8 Cll0C0-

6h! pa60Tbl C napaMeTpaNH, orm:ChlB8-IIIilH.I.O! ICOH!{JHI'ypalllUJ o6opy,ll,OB8Hj(.fl: 

I) KONTIHJIHI~v napa.MeTpon (a,I~pecon perHCTpoa, BeKTopon npepu

nmnm H .U.P·), Tipltl Ito TopoR a6cOJmTHLie a,t\p8Ca perHcTpoe o6opy~ona
HHH BCTaBJIIDOTCR B TeRCT nporpru.o&H B qJopMaT6 sarpySI<H; 

2) HHTepnpeT!ll.\H~ napaueTpOB BO Bpewfl HCDOJIH8HHR npo~, 
Hrutp!Ulep, Bbl'~IHCJI8HH8 a,IIpeCOB o6opyAOBaHHfl li8D0Cp8,1J,CTB6HHO nepe,IJ, 

Bb.l110J"tH8HH81i a,l\peCOBB.HHbiX ewy KOiial{)\j 

3) TaR Ha3NBaeMhlA ",ll,ByxypOBHenua DO,Il,XOA" /!3 •18/, npH KOTO

pou HHTepnpeT~fi napaueTpOB BNUOHHH8TCH OAUH pas nepe,ll, KCTIOAHeHH-

8N npHIU!a,I\HOA rrporpawu, llOCJI6 "'8I'O OCTaeTCJI O,IJ,HH ypoBeHb KOCBe.H

HOlt B,lijl6C~H, H36b!TOtn!UA IlO cpaBH0HillD CO cnoco6ou ltOMlUUUII.\!Ui na

pa..!4e'tpoB. 

• 
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O~ea~o, tiTo nepaHA cnoco6 nosaonneT nonyqKTb nporp~ c 

H~ BpeMeHHHMM XapBXTepRCTHKSMH, BTOpoA - HaH6onee M8,1l,JI6H

HN6 nporpaMMY, a TpeTHA cnoco6 HBXR6'l'Cfl npoMemyTO~ B 3TOM OTHO

meHKR. 

2.3. KoJIIIloHonxa apH~YX nporp811Df oc~ec'l'B.UJI&eb Cp8AC'l'B810l 

p8AU'l'Opa CBR3ell lUll C DOMO~IJ CD8QII&.U311p0118HHYX reHepa'l'OpoB /19,20/ . . 
PeA&It'l'Op ca.11sel SIIWIEl'I'CSI HUCSo.tee pacnpoC'l'piUieHHYil • ;yHIIBep

C8.1UoHHN Cpe,t;C'l'IIOII ROMIIOBOBKB. ()H D03Bo.tJI8'1' CBR3&'1'b H8Cito.ti>KO DpO

rpaMMHYX IIO,VJ18I B ONfY DpKU&AHYJI DpOrpalllly, JICDo.tr.ayg rJroCSuwwe 

DUtHa, OllllcaHJGie :a pauli1UOIX •o,v.ux:. HGAOC'l'&'l'KOM a'l'oro cnocoCSa 

Oli8AJe'l' C1111'l'&'l'la 118oiSxOAJIIIOC'l'lt ODpeAeJI.II'l'b :B3811110CB.II8JI M~ MOAfJISI

- Ha 8'1'8D8 IIX Dp08K'l'llpOB8111lJl Jl IIpOrpaiM(poB8HIUI. 

Kax OJIQC'l'BJ18 8'1'0rO, Cp8AC'l'B& ltOIIllOHOBDI C DOMO.., ])8AU'l'Opa 

CBRael He OISecD81111B811'1' Dpe811C'1'88HHOC'l'll pa3BII'l'IIJl DpJIIt18AHOI'O npor

~oro oCSecneqeBJI.II, aa'rpy'AHRD'l' Mo~JCaqHJJ 11 conpoBOJFAeHIIe oT

Ae.tJtHHX Dporp8IIIIHIIIX MOAfJiel, H~ o6ecneliJIB81l'l' B03110:BHOC'l'll 008p&THB

HOI nepeKOIIIIlOHOZID MO,VB8A"l3Hy'l'PJI IlpHKJ18,1l,HOI IIpOrpaiiMN. Ala RCDOJib-

30B8HJUI 'f&JQIX CpeACTB KOIIIIlOHOBKII H806XO,II,IIIIO 3H&'l'h C'r{JYK'l'ypy t ~p
M&'l'H A&HHHX H cnocoCS BS&HMOAelcTBH.II •o,vneA, noa'l'O~ non&aosa'l'eJR

D JleA&K'l'OpOB CB.fl38lt BNCTyn81lT, RB.K Dpa.BHJIO, &BTOpN '1'8X DporpaM

IIH!lX IIO,V.IeA, H3 ROTOphiX COC'l'aBJIJi9'1'CR: IlpHUa,l\HM nporpa.a~Ma. IlpH 

C03A8HHH nporp8101 ,ll,Jlfl pa60'l'H C 00 l10.ab30BAT8JUDOI 3TRX Cp8AC'l'B KOM

IIOHOBHJI flfin.flm'l'C.fl IIpOrpaMKHCTN. 

Cnoco6 reHepaqHH npeRJI~ nporpBMW noaBQISie'l' nonHCR'l'b ypo

aeH& CpeACTB XOKDOHOBHJI H 6R&I'OA&PH 3TO~ C~8C'l'B9HHO o6nertiH'l'b 

acnonsosSHHe HX no'l'pe6HT8JIJDIJI IIpiiUSNfNX nporpaMK, T.e. cneqHa

nHC'l'SIOl, Henoc~C'l'BeHHO 38HHTepecOB&HHYMH 8 pesyn&'l'aTax XOMOOHOB-
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KH. PeHep~H npHKn~ nporpBMY BHnO~HHeTCH, KaK npasano, AHH 
' 

KaKO~-TO ysKOA npo6~eMHOI\ o6JiaCTK H MOlleT KMeTb paaJIHmihle MO~!lJI-

K~H /2I,22, 23 •241. Oc5111HY ,D.JIR pas~Hmiwc MeTo,n;os reHepru~H .RBJIJ!leT

C.R KCDOJib30B8HHe KaKOI'O-TO CTaH,D;apTa npH rrporpaYUHpOBaHHH MO,IJ;y~el\ 

K OITHC8HHH B3aHMOCB.R3el\ M~ HHMH / 2I,8/. MeTO,IJ; reHep~ il03BO

RReT MOAH~~poBaTb oT,n;e~bHhle npor~ue uo,n;yJIH. CSes KsMeHeHKn 

OCTaJibHOA iraCTH llpHKJI~0£1 nporpalOlH; Jiei'KO H 6LIC'l'p0 MOAH4Ji~po

BaTI:. CIIOC06 COe,II;KHeHIDI MO,IzyJie.ti H COCTaB I!pl{KJIB.lUIOit nporpal4Mhl; rrpe-, 

.D;OCTaBlii:Tb Cpe,D;CTOO ~OMIIOHOBKH IIOJit'Bo.Ba'l'eJ!FIM npill6Ja,n;ma: rrpo:rpaJ.w; 

cfroco6cTByeT sso.tooil;KoHRouy paslli!TIUO :rrpl!RJia,n;Horo npor-Pru.U.umro 

oe5ecne'tlemffi;' . 
. ... 'I ~ • 

\ 
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3.I. Bbic5op HanpaBJieHKR pasBH'l'HH cpe,J\CTB nporpaM~~HpoBBHHlf on

pe,l\eJIRe'l'ca·oco6e~oc'l'JtMH no)\XO,J\&, a Taxae 4eJIHMH K ycJIOBHRMK pa3-

pa.6oTKH K 3KCnJiyaTB.QHH 3'1'HX Cp8,IJ;CTB.-

I1pHB8)\8HHyi) BO BB8.D;emm tflo.PMYJmpOBKY 4eJm MOJIUIO J:tonO..InmTb 

CChiJIKOI\ Ha OJal:,ll;aeM08 tDICJIO .npHKna)\HbiX nporpaMYHhllC CKCTeM ( OKOJIO~ 

30) H Hamy 048HKY HeOc5XOAKMHX CpOKOB HX C03)\8HHR (3 -5 JleT). 

HBmH yCJIOBHH aBJIHDTC.R oc5W~HHYK ,D.JI.R.KCcJie,l\QBa'l'eJibCKoA opraHH

SB.QHK • HMeeTM B BB.ItY 

I) .1\0BOJibHo ·cso.llbllloe lUICJIO Heo6xo,ll;IUlbiX pasJIHmihllC sKcnepKMeH

'l'aJibHNX yCTaHOBOK; 

2) Ma.v:hll\ "cpoK DSHII" llpllltii8AfiYX nporp&NM (o6wn~o B rrpe,l\eJiax 

I HJIK HeCKOJibKKX Jle'l'); 

' 
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3) Hac'l'O.R'l'eJibHa.R llOTpeOHOCTb yY8HbmHTb ,ll;O CpOKOB nOp.R)\Ka Me

C.RQa H MeHee pasphiB BO BpeweHK Me~ MOMeHTOM qopMyJIKpOBKK ~K

q~tl\ npKKn~OI\ nporpaYMLI K BBO,J\OM ee B 3KCnJiyaTaqHD (BKnD~a.R H 

BpeM.R o6~eHH.R llOJib30BaTeJI.R); 

4) H80,l\HOKpaTHhl8 MO~~KaqHH npot'paMM (K KOH!IJHryp~ o6opy

,ll;OBBHH.R) sa BpeM.R HX XK3HHi 

5) YHHKBJibHOCTb K~OI\ 3KCnepHM8HTaJibHOI\. CHCTeMhli 

6) CpaBHII'l'eJibHO HeOO~bmOe 1UICJIO ()\eCHTKH) THilOBiiX MO,J\YJI8tl 

O~Opy,D;OBaHH.R, H3 KO'l'OpbiX KOMnOHyll'l'C.R 3KCnepHMeHT8JibHhl8 CHCT8Mhli 

7) ~OCT:b KOH~ !3JW1, 11!CliOJI:bSYeMOit B COCTaBe 3KCIIe

p11!MeHTaJI:bHO~ ycTaHOBK11!, B OTHOmeHKR 06~eMa 03Y, no Kpa!He~ Mepe

HeOIITHMaJI:bHOCT:b; 

8) OOHQHO MaJihll\ ( ~ !0) tDIC~eHHhll\ COCTaB KOJlJleKTHBa nporpaM-

IIOIC'l'OB, 

3.2. OTH yCJIO!lHH Ollp8)\eJIHDT Tpe60BaHK.R 

I) o6ecne~eHHa CKopoCTHNX xapaKTepacT11!K (MepTBOe BpeM.R n , 

BpeWt peaKq~tH / 25/) llpot'paJOf, COOTB8TCTBYJllllHX H8H60Jiee ll8C'l'KHM 

Tpe6oBaHK.RM :a AaHHOA npo6~eNHoR o6Jiac'l'~ JIH6o no Kpa.AHeA Mepe He 

yxy,ll}l!llUI(HX :lmpaKT8pHCT11!K MCfiOJib3Y8MO!'O 060py,ll;OBaHHH. 3B.MeTHM, ~TO 

y 60~bmHHCTBa MHHH-!3BM MKHHMaJibHOe 803MOEHOe BpeM.R XOJIOCTOro qHKJia 

n cyYMe c apeMeHeM AKcneTqepr.~s~ aanpocos npepHBaHHH, ,J\OCTHI'aD-

1!1ee 30+!00 MKC, y;s.e npeaumaeT xapaKTepHhle apeMeHa ,n;ocTyrmoro 

3KCnepKMeH'l'aJibHOI'O o6opy,l\OBaHH.R, COCTaBJI.RJOrqHe I+,pD MKC; 

2) !'H6KOCTH npot'paMMHO!'O o6ecne~eHH.R no OTHOmeHKD K COCTany 

H KOll~I'ypa4HK 00; 

3) npeeMCT~eHHOCTK paspa60TOK, B nepBYD O~epe,D;b - npeeMCTBeH

HOCTH UpoaepKK, OTJia,D;KK, a TaKlle 06%e~eHK.R COIIpOBO~eHK.R npKKJI~

HbiX llpO!'paiOii 
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4) oprrumaa.IJ;lm BBo.n;a R mmo.n;a .n;a.wwx 11 yrrpa.BJimD~ItH CRrHaJIOB 

O,l(HOBpeMOHHO no HeCKOJ!iKm! H83amlcm&.!M KaHaJID.Mj 

5) Ilp}IIDiTWI CIIOU!IaJU.HllX Mep no 008Cll6'l6HIDD ,l(OKYM8HTao;He:ll, 

OOXO.n;RMOit ;ri.JIR paapaOOTKll ll SKCWiyaTB.IJ;lm IlpOrpaMM. 

He-

Paapa6oTKa c:wraMR IIpl!ltJIB.l(HllX npol'paMMI4cTOB cneU~Iam.HllX cpe.n;cTB, 

C050pli8HCTBYJJD!HX 'l'OXHOJIOrlW IIpOrpaMWHpOBaHIUI, MOlleT 6!l'l'b OIIpaBAa

Ha, 8CJIH CymtapHID\ p8.CXO,I.\ CWI H speMeHH Ha C03)1,lUIH8 'l'aDX cpO,I.\CTB 

H C8HKX IIpHKJI8AHNX IIpOrpaMY He IIp8BHCHT paCXO,I.\a, O~aeMOro B CJIY

qae HCIIOJibSOBaHHH TOJibKO cpe,I.\CTB OII8pao;HOHHUX CHCTOM 06~ero Ha3H&

qe~mg. 3KoHoNHqecKyD Qenecoo6paaHocTb·paapa6oTKH aapru1ee Ko~qecT

aeHHo onpe,n;eJDITb aaTpyJ.\HHTOJibHO. Uu noJlaraeu, qTo a .l(8Hl.lliX ycJIOBH

EX QeJIOC006paaHO MaKCHHaJibHO HCI10Jih30Ba'l'b ,1.\0CTyiiHHe Cp~CfB& CHC

TeM nporpa.!t~WtpOBS.HHH o6~ero Ha.snaqeHHn. 0,1.\UaKo a HymioA ~eepe YJ.\OB

.neTBOpHTb nepe'll'!CJIOHHI:IM Tp800B8.HRf:!M CpO,l(CTBaMH Ta.KIDC OC (HB.!IpHMep, 

R T-Il 1261) He npe,qCT8.BJUieTCH B031ifOmn.IM. no STOll ltpH'OOie 6Wia 

BNIIOJIHeHa OilHCLIMelifan: paspa6o'l'xa. 

1.!.-~~m!Nla~_ilQMQM 

OnHcuaae~ s ,qaHHOM coo6~eHHM no~o.u. onwpaeTCH na paapa6o

Ta.HRJ'l0 CTpYJCTypY )'HHqilu~pOBBHHllX nporp!OOIHllX UO,IU'Jie"lt (Ynlf)', CTIO-

C06 npe.n;cTa:arreHWI HX B nepeMelllB.eMOM qiOpMaTe R E L 127 { cnoco6 Ha.CT

po:il:Im MO.l(yJl8H B COO'l'BOTCTBim C KOHKp6THOfi 1\0~e:ll (a,zweCaMR) 

06opy,n;oBall1ffi H MOTO)J; reHepa.IJ;lm IIpHKJia,I(.HHX IIpOrpaMM H3 yHlll~OBB.H

HllX MO.l(yJle:lt. 

4. I. B Bi>fAe YJDl4tlu.Hpo!ISHKIIIX Mop,y.lleA nporptUOOtpoB&Dcb THIJHq-

Hble ,lT)IH o6CJJyDBaeHOI! IIpO~JlCMHOB OeiJiaC'l'JI IIpKUa,JJ,HN8 one~ B 
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ycnoBHb!X ~ecax perHcTpoe o6opy,l.\oaruuiH. B sTou nnane ~aHH~ IIOA

XOJ.\ 06nSAaeT BC8MH AOCTOHHCTBSMH, npHCYD!HMH IIparMaTyqecKOM'J llOAXO-

AY· 
YHH¢RKaqKH nporpaNMHb!X YO,I.\YJieR ,qocTHrHYT&'nyTeY paspa6oTKH 

eAUnoa cTpyKTypb! ~H uo,IU'nen, o6cxymHa~ o6opy~oBaHHe, K MHTep

if!e!tca ~R o6ueHa ,l(8Hllb00l H ynpaBJieuHeM c oprB.HM3YJ>ll!HMH nporpawa

MH H nporpruwmm o6pa60TKH A8Hmix. 

ilporpSliAIH~ YO,I.\YJib CO~eplltaJI CJI8J.\Yllllpte 3JI8U6HTH CTpyKTypbl; 

l) rpynny BXO~OB ~H Bb!IIO~HeHHH OCHOBHOro anropHTY&, BCUOYO

raTeJtbHb!X OIIepaqHif H YJipaB116HHH IIOTOKOM Hr$lpM&~lUt. HaaaaqeHHe BXO

~OB, HX IlOpHAOK H CIIOC06 ~OC'eyiia K HHIII 6hU!K ciMKCHpOBaHl\1; 

2) OnHCaHHS 3JI9U8HTOB ~ruiHHX; 

3) ~K~OHSJlbHNe ll&CTK, OTB8Q8Dll!H9 OT~OJibH~ BXO.l(aN; 

4) Ta6nHQY ~eCOB KO~OE B ~K~OHaJibHI\IX qacTRX ~a HaCTpOR

KH KOMa.H,IJ, B C00'1'B6TCTBHH C KOHRpeTHOH KOHciMryp~eit o6opy~OBaHlUio 

MHTe~Rc AHH o6uena ,1.\&HHMMH H ynpaaneHHeu Me~ YTIM H opra

HKSyxJIJIMMH IIpOrpa~oW&m 6hU! IIOC'1'p06H CX6,IIYI>lljT4U o6pasoM. YnpaBJieHHe 

YTIM nonyqaJIH ~BYiifH cnoco6SMH B saeKCKMOCTH oT Hx Tana. YilM, npe~

HasnaqeHHb!e'AHa o6pa60TKK npepb!BaHH!t 0'1' o6opy~OBBHKH, IIOJiyqaJIH 

yiipaBJieHHe OT AftCUeTqepa UpepUBaHM!t M 3aKaHQHBaJIH pa6oTy KOUa.H,IJ,Oit 

BllXO,I.\a HS npepb!BaHtUI. :3<rit MO.IJ.YJIK HCIIOJibSODaJ!HCb }J.11R KOMIIOi!OBKH 

pes~eH'rHolt ll8.CTH llOACHCTeUN, pac5oTzmnteR c ao. YLIM, pa60'l'MrqHe c 

06opy,I.\OBaHKeu'(Ses npepNB&HHH, O~p~KCb B B~e llOAUPOrpauu THIIa 

.J'UBROU.Tl/1/E H 1Ip8ACTaBJIHJIH co6oit CTa.H,D,&pTHNe nporpa.JotYH / 8/. 

Axn acex YITM c~OpMyJIHpoBaH CTa.H,IJ,apTHHR cnoco6 ~Oc'l'yna Herro

cpe,I.\CTBeHUo It :3JI8M6HT8Y ~Hb!X ( 8)l.) B OII'epaTHBH0£1 6a.se ,I.\8.HHNX /8/ • 

COO'l'B8TCTBYQ~He ,o)l. CO~ep~H HCXO,I.\HH0 ~e JIH60 ?eay~hT&Tbl pa-

60T!l YIIM. 
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4.2. HacTpoJ.tKa nporpaMIIIHoro Mo,n.yJJ.H BI:IDOJIH.HJiacb n ABa aTana. 

Ha o~oM aTane HacTpoRKa o6ecne~Bana pa6oTocnoco6HocTb rrepeMemae

MoJ.t nporpaMMN Ha saH.HTON en yqacTKe onepaTKBHOR naNRTK. Taxa.H Ha

cTpoRKa ~OAP06HO OnKCaHa B pa60T8X 127 •281.Ha ~yrOM- BHTIO~acb 
IIO~eHa.ycnOBHOPO KO,I\a B 8AP8CHOJ.t ~acTK NamKHHOA KONaHAH a6CO~T

HHM ~pecoN c ~enbn o6ecneqeHKn pa6oTocnoco6HocTK nporpaMNH c 

"nepeMe~eNHM" o6opy,I\OBaHKeM AJJ.H KOHKpeTHOPO napHaHTa ero IIOAKXO

t18HK.Ho A.nropHTW COCTaBJieHH TaK, QTO IIOCJie HaCTpORKH 06e Ta6JDI~ 

nepeNe~an~eJ.t HH~pM~H AJI.H pa60TU npOrpaNN He Tpe60BaXHCb H MOPXK 

He IIpHCyTC'l'BOBaTb B onepaTHBHOJ.t llaM.fiTH. Mu COXpaH.HXK B Tene HacTp0-

8HHOPO MO,n.yJI.H Ta6JIHQY 1 HCIIOJlb30BaBmynCH AJJH HaCTpOJ.lKH ero Ha KOHK

peTHHe ~peca o6opy,I\OBaHH.H, H TaM caMHM 6HJia o6ecneqeHa sosNoa

HOCTb H3NeHHTb HaCTpOJ.tKy MO,n.yxa B COOTB8TCTBHH C llpHKa30M onepaTO

pa B KHTepaKTHBHOM peXHMe. 

Oco6eHHocTbD ,1\BHHoro MeTO,I\a pa6oTu c SAPeCBMM o6opy,I\OBaHK.H, 

OTJIHQSD~eJ.t ero OT OnKCaHHOrO B pa6oTe 118/, .HBJIH8TC.H OTCYTCTBKe 

O~Oro H36UTOQHOPO ypoBH.H KOCB8HHOA SAP8CaqHH 1 QTO npHBeJIO K yJiyq

W8HHn MepTBoro npeweHH nporpaMM. 

4.3. PeaJIHsa~.H nowcoAa c~ec'l'BeHHo YIIpOCTJUiacb 6Jiaro,l\ap.H 

~qMKaqHH KHTe~Aca H C'I'pYKTypH nporpaNMHHX MO,n.yJJeA. 

~.H C03,1\8HH.H yHHqM~pOBaHHHX npoi~aMMHHX MO,n.yJieA HCllOJlb30Ba

JJHCb roTOB!ie KOwntJJHTOpl:l MACRO-II HFORTRII/1/ -IY, pe,l\aKTop ca~~:seA, 

pe,l\aKTOp T8KCTOB 1 npo~aMMa O'l'JJa,D.KH H AP]I'K8 IIpOPpaMNH B p8MK8X 

\ one.,...oHHoA """'"" o...,ro ..,..., .... RT-II 1261. C.O.o .,....,._ 

B8HHa.H OpK8HTaqH.H Ha cpe,I\CTBa OC 06~ero HasHa~eHK.H 3Ha~T8JJbHO 

COKpa'l'KXa o6~eM ,I\OllOJIHKT8JlbHHX MeTO,I\KQ8CKHX paapa60TOKo 

Paspa6oTSHHHe cpeACTBa reHe~H BKJJDQa.H nsuK reH~H, 

KOMllUHTOp, KOWIOHyn~ nporpaMMy, nporpaMMH ynpaB.18HH.H 6H6XKOTe

K8MK 1311 H 6H6JIBOTeKH YTIM. 
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Ha pliCyHKe noKasaHa cxeua IIpOL{eAypbl reHepaqHH. TeKcTbl OID!Ca.HH.H 

Ha nsUKe CAHTIO 181 npHKJI~~ nporpawu, pa6oT~HX c sKcnepHMeH-

TaJibHHW o6opyAOB8HH8M 1 BKJJDqaJIH: 

I. Omwamre o6opy,I\OB8HHH. 3To OIDICaHHe coAep![ano HassaHHe 

CT~apTa, Ta6JIHL{y COOTBeTCTBH.fl a,u.peCOB H B8KTOpOB npepb!BaHH.H, CHM

BOJIHqecKHe HMeaa 6JIOKOB c yKasaaHew 3a.HHTb!X KMH a,u.pecos. HsMeHHe

MHe ~aCT~ ~peCOB perHCTpoB 6JIOKOB YKa3~BaJIHCb. B llOHRTHRX, CBoncT

B8HHNX. CT~apTy o6opyAOBaHH.H (HarrpHMep, 8, C H ;v' An.H CT~apTa 

KAMA!{ /I' '2/; a,u.peca ITBMJITK AJJ.H cT~apora D E;C 1291 H T ·A· J 

2. 0nKcaHRe CIIOC06a B3aHMO,I\8J.lCTBH.H nporpBMU H o6opyAOBaHKR, 

BKJintlaR HaHMeHOBaHK.H 06C~BaD~X nporpaMMH~ MOAJ~e~ H CUHCKH 

HX n~paweTpOB (sJieM~~TOB AaHHHX)~ 

.. ~ . 

'·lfa ~CHOBaHHH TaKOrO OnKCami.H; KOMIDIJI.HTOp BHpa6aTb!BaJI CnKCKH 

nporp~ MO,n.yJieit .H ~yryn CJJy¥~6Hyn H~pMal:IHI>, He06XOAHMYJO AJJ.H 

pa60TH ~O~OHyn~ rrpor~. 

Rounoayn~e nporpaMMH c nowo~bn cpe,I\CTB ynpaBJieHHR 6H6AHoTe

KaMM 'C06HpaJIK H3 6Hd"JIHO~e.K Hymille MO,n.y.HH, HacTpa.HBaJIH HX ,!Vl.H pa6o

'l'ill C 3a,I\8HHOit KOHifltrypaqHeA o6opy,qoBaHKf£ H ~pMHpOBaJIH• IIpHKJia.D,Hbie 

npo~ D SHAe s~yso~ MOAJ~eA B nepewe~aeMoM ~pMaTe REt 

1
27 

I. llo&Mo aToro, no cooTBeTCTBYJIIIIell KHCTPYK~H MOrJJa 6UTb c~p
IOipoBaHa rrpiUUia,IJ.Ha.H npo~SJG(a B a6co~THOM ~puaTe L D A 127 I. Bee 

MO,n.yJlH, KO'l'Op1:18 Tpe60B8JIHCb AJJ.H ~pMKpOBaHHJl IIpHKJJ8MfOJ.l IIpOrpa.Miilli, 

sa6xarospeMeHHo cos,l\aBaaHCb H saaocHJIHcb B~6K6JIKOTeKH 1301. B AaJib-. ~ 
HeAmeM 3TH MOA]JIK HCIIO~b30BaJJKCb 6e3 HSUeHeHH.H B IIpHKJia,D.HHX npor-

pwol8X ~JI pasJJJIIlHHX aKcnepHIIeHTos. 
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3AK.J.m~~ 

1\ ,I(OCTOliHC'l'llaM ,l(tlHHOI'O IIOAJCO,IJ,a MOlKHO OTHBCTil CJie,D,yDITl\'16: 

I) ,ll,JUI npOI'pru.DolHpoarunm YlUlcfMI\HpoaaHHh!X nporpawmi:JX MO,IzyJien HcnoJib-

SYDTCR I'OTOD~e KOMIIHJIHTOpu; 

2) .n;ocTlU'aeTCR rrpe.n;e.n::&Hoe 6NCTpO,IJ,8HCTBHB IIporpaMM 

liYTeM C03p;amm KOM!lKillipyeMI:l.X rrporpa.MMHl:JX MO)l;yJiei1 ; 

3). o6ecnewAaaeTcn npeeMcTaeHHoCTb pe3yJI:&TaToa OTJI~KH YITM; 

4) pea;msyeTr.JI IIparMaTR'l:ecimfi no.n;x~.u;, o6ecrre<nmaruumti y .u;o6uo e paa.u;e

Jieime Tpy.n;a,IIp:l! KOTOpoM IrpOrpaMMHCTl:! cos.n;ruo•r 6R6JrnOT6KH MO.n;yJieR, 

IlOJib30DaTeJIH OIIHC~Ba~T 06JiaCTb IIpHJI0~8HHflj 

5) 06Jiei'tla0TCH C03,1l,B.HliB Ma!l!HHHO-HB3aBHCHMb!X nporpaM.M /IS/; 

6) JI!CIIOJI:&30B8.IDIB yiDi<JMizyrpOBaHHb!X MO,llYJieil: CTB.HOBJI!TCR ,Il;OCTylllll:!M ;IJ.Jill 

Cl1e~aiDICTOB, He HCI<yuJBHllhlX B JipOrpaMMlfpOBaHRY!, 

0TJIHQHT6Jlbl!HHK OC06BHHOCTHMH IIO,IJ,XO,IJ,a RBnRIDTCH: 

I. MeTO.D; HaCTpOAKH nporpaMM B COOTB6TCTBI1i'l C KOHKpeTHb!MH a,n,pecaMJ.1 

o6opy,IJ,OBaHHH. ilpHHIITOe pemeHHe YCTp8HHJIO B KOMaH,IJ,ax, o6pruqeHHblX K 

o6opy~OBaHllllll, H30b!TO'llibll-t ypOB6Hb KOCBBHHon a,IJ,pecaqMH, XapaKTepHblt1 

).l,JIH ,.U.BJXYpOBHeBOI'O flO,IJ,XO.IJ;a /IS/, H TeAl CWIIbiM o6ecrtel!HJIO COKpaJllemte 

MepTaoro speueHH rrporpaMM•o6pa6oTKH npepb!BaHwn; 

2. Ymr~poBamrue cTpywrypa NO,IJ,yJien ~i HHTeiJ!1leAc, o6ecnetmaruoll\'He 

npeeMCTBBHHOCTb llpOrpaMNHb!OC MO,IJ,y~e~. 

0cHOIJHOlt p63YJ!bTilT paCiOThl IUl BH,.U.HM B TOM, qTQ paapa60'l'aHHJ>l6 

cpe,I(CTBa ll03BOJIHJIK peaJIH30Ba'l'b TeXHOJIOPHXJ IrpOI'p&llmpOB8.HHH 3KCrte

pHM6KfaJibHOI'O OOOpy,.U.OBaHHII, 006CrtetmBmYD IlpeeWCTB6HHOCTb OTJia,Il.KH 

YUM H coRp~eHHe cpoKos C03,.U.aHHII nporpa.MM aKcnepKMeHTOB, 

B aaKXDtleHHe noJ!&3yeMca c~aeu no6Jiaro,.u.apHTb KOJIJier 3a MHo

rHe noxeaHNe o6c~eHH.H, B.A.Barooo aa JIOMO!ll:& B padoTe c ooopy.u;ooo

ImeM, T. E.l[yJla.BJ.teny sa o<flopMJierme PYitollRCH. 
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