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KateApa RBtopMaQBOBBO-B3MepBTeJlbBLIX TUBOJlOrBI 

R CBCTeM ynpa8J1eBBg 

DPOrPAMMBPOBABBE B OCBOBId A.JII'OPBTMB3AI(IIH 

MeTO.!lB1fecICBe YICa3aURB no BWnOJlUeUHIO KypeoBol pa60TL1 . 
I -
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Y,lU( 681.3 (07) 

IIporpaMMHpOBaHHe H OCHOBLI 8JIrOpHTMIDlmHH: MeTO.lUAecme YKll3aHHlI no BLI
nOJDIeHHIO KYPCOBOH pa60TLI / COCT. H.B.Eoa.napeHKoBa ; rOYBTIO CII6 ITY PTI. 
- CII6., 2008. - 18 c. 

MeTO,IUI'IeCKHe YKll38HHl1 CO,1(ep)f(aT 1pe60BaHIDI no BLInOJIHeBBJO lCYPCOBOH 

pa60TbI no ~HCI.lHIIJlHHe <<!1porpllMMHpOBaHHe H OCHOBbI 8JIroPHTMH3lUUUD>. Ilpen
Ha:maqeHLI AJUI cTY~eHToB JnleBHoH ct>oPMLI 06yqeHIDI, o6yqaJOII.lHXcg no cnena

8JIbHOCTH 220301 «ABToMaTH3aI.lHll TeXHOJIOmqecKHX npoueccos H npoH3BO,1(CTB 

UETh>. 

Peneasear: 
K~.TeXH.Hayx, noneirr KacPe~pbl HHcPOPM~HOHHo-H3MepHTeJIbHLIXTeXHOJIo

mil H CHCTeM ynpaaneaas Caaxr-Ilerepdyprcxoro rocynapcrseaaoro TeXHOJIOfH

xecxoro YHHBepCHTtITa paCTHTeJIbHLIXnOJIHMepoB E.n.,nsrTJIOBa. 

IlO~OBJIeHLI H pexoxeaaosaasr K nesara KacPe~oH HHcPOpMaJJ.HOHHO

H3MepHTeJIbHLIX TeXHOJIOrnH H CHCTeM ynpaaneaas rOYBIIO CaHKT

IIeTep6yprcKoro rocy~apCTBeHHoro TeXHOJIOmqeCKoro yHHBepCHTeTa PSCTHTeJIb

HbIX nOJIHMepOB (npOTOKOJI Xl! 4 OT 05.11.2008 r.), 
YTBep~eHLI K ~aHHIO MeTo,nHtleCKoA KOMHccHeA. cP~JIbTeTa ACYTIl 

rOYBIlO CII6ITYPIl (npoTOKOJI XI! 2 OT 06.11.2008 r.), 

CD rOY BIlO CaHICI'"'IleTep6yprcKHA 

rocy~apCTseHHI>dlTeXHOJIornqecKHI 

YHHBepCIlTeTp8CTHTeJIbHbIXnOJIHMepoa, 

2008 ;'·\
. .~ 

,')0 
.iJ,.",-.,__~~ L

BBeAeH~e 

Ilensro BLInOJIHeHHlI KypCOBOH pa60TbI HBJIHeTCH cPOpMHpoBaHHe HaBbIKOB an

rOpHTMH3aIIHH H nporpaseaaposaaaa na H3bIKe Visual Basic (VB) H CaMOCTOHTeJlb

aoro rsopxecxoro pemenas nporpeccaoaansmrx sanas. 

3a,ll,aqHKYPCOBOH pafiorsr: 

pa3BHTHe YMeHHH C03~aBaTb anroparau H nporpasersr MH pemeaas Pa3JIHQ

noro pona 3~aQ B cpene VB; 

- OBJI~eHHe HaBblKaMH HCCJIe;Z:\oBaTeJIbCKOH pa60TbI sa OCHOBe BbIQHCJIHTeJIb

aoro sxcnepasaeara C MO~emIMH nponeccos cPyHKI.lHOHHpOBaHHH HeCJIO)KHbJX o6'b

eKTOBH CHCTeM; 

cPOpMHpOBaHHe y cryztenroa 3JIeMeHTOB TBOpQeCKOrO MbIIIIJ1eHIDI; 

pa3BHTHe YMeHIDI C03~aBaTb 3aKOHQeHHble npHJIO)KeHIDI B cpene VB aa npa

Mepe C03~aHHH aBToMaTH3HpoBaHHoro pa6oQero MecTa·pnepaTopa TeXHOJIOrH~e i 
-.1 

cxoro npouecea, 

B xone BbInOJIHeHHH KYPCOBOH pa60TbI cTY~eHTbI cHcTeMaTH3HpYIOT,3aKpen

JUIIOT H yrnyfinsror npaodpereaaue 3HaHHH, yMeHHH H HaBbIKH no. yqe6HblM ~CI.lH

nJIHHaM «I1HcPopMaTHKa», «OCHOBbI HHcP0PMaI.lHOHHbIX TeXHOJIOrHH B CHCTeMax 

ynpaanenas» H «Ilporpasorapoaanae H OCHOBbI anropHTMH3aIIHH». 

IIPH BbI~OJIHeHHH KYPCOBOH pa60TbI crynear ~OJI)KeH nponeaoacrpaposars 

cnocofinocra K TaKHM BH;l:laM ~eHTeJIbHOCTH, KaK: 

- nOHCK Tpe6yeMoH HHcPOPMaIIHH no TeMe; 

asyxeuae H KpHTH'feCKHH aHaJIH3 nOJIYQeHHbIX MaTepHaJIOB; 

CHCTeMaTH3al.lIDI H o606l1.leHHe HMelOlI.leilcH HHcP0PMaIIHH; 

CaMOCTOHTeJIbHOe onpenenenne nYTeH penrenaa nOCTaBJIeHHbIX 3~aQ; 

OcPopMJIeHHe pemeaaa sanas B BH~e nOHCHHTeJIbHOH 3aITHCKH; 

JIOmQeCKOe 060CHOBaHHe H cPOpMyJIHpOBKa BLlBO~OB, npe;Z:\JIO)KeHHH H pexo

MeH~3I.lHH no pe3YJIbTaTaMpa60TbI. 
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1. 3Tanbl pa3pa6oTKII1 npll1nO>KeHII1s:l 

Ilopsnox BblllOJlHeHIDI KypCOBOH pa60Tbi H CpOKH cnaxa orztensasrx sranos 

npxseaeasr B Ta6J1. 1. 

Ta6m:IUa 1 

Ilopsnox ssmonaenaa KypCOBOH pafiorsr 

N, n/n I 
Conepzcaaae arana 

KypCOBOH patiorsr 

CpOK czia-ra srana 

KypCOBOH pa60TbI 

(novep YlJe6HoH nenena) 

1 Ilocranosxa 3a,n:alJH 5 

2 
PaJpa60TKa anroparxa pa60TbI 

npanoxeaaa 
7 

3 
PaJpa60TKa aarepeeaca npa-

JlO)J(eHHH 
9 

4 PaJpa60TKa nporpaMMbl 11 

5 
Ornanxa H TeCTHpOBaHHe npo

rpaMMbI 
13 

6 
Odiopsmeaae H cnaxa KypCO-

BOH pa60TbI aa nponepxy 
15 

1.1. Ifocrauosxa aa...a.. H 

IJ;eJlbIO srana HBllHeTCH TOlJHM rpOPMYJIHpOBKa sanasa. 
Ha ,n:aHHOM srane BblllOllHHlOTCH nOHCK H 0630P nareparypa no rexe KypCOBOH 

pafiorua aaanas 3a,n:aHHH, B pesynsrare lJero YTOlJHHIOTCH H cornacyiorca C npeno

naaarenesr acxonasre nanasre, Tpe60BaHHH K nporpaMMe, conepxaaae H opHeHTH

POBO'lHbIH 06beM noacnarensaoa 3anHCKH. 

. l1.cxo,n:Hble naaasre cnezryer no,n:p06HO OnHCaTb. Cneziyer 06paTHTb ocofioe BHH

MaHHe.aa onncaaae nepexeaasrx a KOHCTaHT, acnonsayeasrx ,n:AA BblllOJlHeHIDIpac

'IeTOB. He06xo,n:HMO yxassraars HMeHa, HaJHalJeHHe H ran .D.aHHbIX IJ:JIH Ka)J(,n:OH ne

pexenaoii HJlH KOHCTaHTbl. 

Tpe60BaHHH K nporpasoae .D.0ll)J(HbI pacxpsrrs O)J(H,n:aeMoe nOBe,n:eHHe paapafia

rsrsaexoro npancxeaas C TO'lKH 3peHHH aneuraero nonssosarena (cocras MeHIO, 

OCHOBHble rpyHKQIDf, TOlJHOCTb 'IHClleHHoro peurenas ypaBHeHHH, HCnOJlb30BaHHe 

BHemHeH naMHTH, ,n:onycTHMoe BpeMH pa60Tbi nporpaMMbI H r.n.). 

1.2. Pa3pa6oTKa anropa'rsra pa60TbI npHJIO'KeHHB 

PeKoMeH,UyeTcH cJle,n:YIOmHH rropH,n:OK nocrpoeans anrcparsra: 

YlJHTbIBaH pemeaas scex 3a,n:a'l paJpa6aTbiBaeMoro npHllO)I(eHHH, He06xo,n:HMO 

3aITHCaTb anroparss B CJlOBeCHOH rpopMe HllH B BH.D.e nCeB.D.OKO.D.a (Ilpanosceaae 1); 
- HCnOJlb3yH CTpYKTYPHyro MeTO,UOJlOrmo, nocrpoars finox-cxesry anroparaa; 

- npa OKOHlJaTellbHoH paapafiorxe anroparva He06xo,n:HMO YlJHTbIBaTb nonsana

lJH, onpenenmomae KOHKpeTHble rpYHKllHH npanozceaaa.
 
Cxesra anroparva ssmonaaerca COrJlaCHO [1] (Ilpanozcenaa 2 H 3).
 

1.3. Paapafiorxa HHTepeJIeiica npHJImKeHHB 

Ha ,n:aHHOM srane paspafiarsrsarorca OCHOBHble sxpanasie rpOPMbl, a TaK)J(e He

06Xo,n:HMble cpencrsa BBO.D.a H pe.D.aKTIipoBaHIDI scex acnonssyeasrx ,n:AA pa60TbI 

npHJlo)J(eHHH .D.aHHblX (MeHIO, naanorosue OKHa, KOMaH,n:Hble KHonKH, llHHeHKH npo

KpYTKH H npyrae 3J1eMeHTbI). PaJpa6aTbiBaeMbIH HHTeprpeHc ,UOll)J(eH 6bITb Y.D.06

HblM, npocrsnr H nOHHTHblM B pafiore. 

1.4. Paapafiorxa, OTJIaAKaH TeCTHpoBaHHe nporpaMMbl 

Ha 3THX eranax paJpa6aTblBaIOTCH nporpaxenrsre KO.D.b1 .D.AA scex sanas npano

)J(eHHX cornacao nOllYlJeHHOMY sanaaaro, Ilocne HallHCaHIDI nporpaxxsr He06xo.D.H

MO BblnOJIHHTb OTlla.D.KY H TeCTHpOBaHHe paforsr C03.D.aHHOrO npHJlO)J(eHIDI. 

BblnOJlHHB pacxersr B COOTBeTCTBHH C sanaaaex, cnenyer npoatranaaaposars 

nonyseaaae peaynsrarsr. He06xo.D.HMO OQeHHTb npaBHJlbHOCTb pa60TbI C03.D.aHHOrO 

npHJIO)J(eHIDI C nosroutsro sotrrponsaoro npaaepa. 

2. CTPYKTYpa 111 COAep>KaHlI1e nOflCHII1TenbHol7I 3am1CKII1 

KYPCOBM pafiora npencraanaerca K 3aUIHTe B BH.D.e nOHCHHTeJlbHOH 3anHCKH H . 

)],HCKeTbl C paJpa60TaHHbIM npanozceaaea. Iloacaarensnas 3aJIHCKa BKJIIOlJaeT B ce

6H THryJlbHblH llHCT (Ilpanoxeaae 4), sanaaae, perpepar (Ilpanosceaae 5), conepxa
HHe, aseneaae, OCHOBHyro xacrs, 3aKJIIO'IeHHe H npanoxeaaa (B TOM 'IHCJle, npn He

06XO.D.HMOCTH, onpezteneaaa, 0603Ha'leHHH, coxpamenaa) [2]. 
3a.n:aHHe ssrnaerca npenonaaarenea B nepssre TpH nenena cexecrpa. 

Pepepar - H3J10)J(eHHe rnasasrx nOllo)J(eHHH H OCHOBHblX BbIBO.D.OB KypCOBOH pa

60TbI. 06beM perpepara He .D.0ll:>KeH npeesnnars onay CTpaHHuY. Perpepar BKJIIOlJaeT 

B cefia: 
- HaHMeHOBaHHe «Pediepar» (QeHTpHpyeTCH); 

- 6H6J1HorparpHlJecKyro sanacs [3]: ssmonaserca C orcrynasor OTneaoro H npa

aoro KpM crpanausr npasrepno 20 MM, asrpasaasaercs no mapane, B nee BKJlIO

lJaIOTCH: rpaMHllHH H HHHQHarrbl aaropa, HaHMeHOBaHHe TeMbl KypCOBOH pafiorsr, 
BH,U pa60TbI, HaJBaHHe OpraHH3aI1HH (CIl6 ITY PIl), HaHMeHOBaHHe Karpe.D.pbl 
(I1I1THCY), HHHQHarrbl H rpaMHllHH pyKOBO.D.HTeJlH, MeCTO H3,UaHHH (r. CaHKT

Ilerepfiypr), ron H3.D.aHIDI, 06beM rparpHlJeCKOH 'IaCTH, KOJlHlJeCTBO cTpaHHQ nOHC

HHTeJlbHOH 3allHCKH, KOllHlJeCTBO pHCYHKOB B noscaarensaoa sanacxe, KOJlHlJeCTBO 

Ta6J1HQ B nOilCHHTellbHOH 3aIIHCKe, KOJlHlJeCTBO H.CTOlJHHKOB B 6H6J1HorparpHlJe

CKOM cnncxe, KOJIH'IeCTBO rrpIDJO)J(eHHH, KOJIHlJeCTBO llHCTOB pacnesarox rrpo

rpaMM H T.,U.; 

- nepe-reas OT IIHTH no nHTHa,n:QaTH KJlIOlJeBblX CllOB HJlH CJlOBOCO'leTaHHH H3 

TeKCTa nOHCHHTeJlbHOH 3arrHCKH. KJlIO'IeBble cnosa npHBO.D.HTCH C KpaCHOH CTpOKH 
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npOIlliCHbIMH 6yKBaMH B CTpOKy xepes sanarsre; 
TeKCT perpepara COCTaBmleTCH no CJIe~lO~eMy nnany: 06beKT HCCJIe,nOBaHHH
 

H pa3pa60TKH; uens patiorsr; MeTo,nhl nposeneaaa pa60ThI; OCHOBHble pesyasrarsr,
 
BbIBO,nhl, pexoxennauaa H 06JIaCTb HCnOJIb30BaHHH pe3YJIbTaTOB pa60TbI.
 

ECJIH B nOHCHHTeJIbHOH 3anHCKe KypCOBOH pa60TbI OTCyTcTByeT KaKaH-JIH60
 

sacrs (MeTO,nbI, nsraozrsr, 06JIaCTb npHMeHeHHH), TO B perpepare OHa He npHBo,nHTCH,
 

HO COXpaHHeTCH nOCJIe,nOBaTeJIbHOCTb H3JIO)J(eHHH.
 

113JIO)J(eHHe MaTepHaJIa B perpepare ,nOJI)J(HO 6bITb KpaTKHM H TO'lHbIM. CJIe~eT
 

ynOTpe6JIHTb CHHTaKCH'IeCKHe KOHCTpy~HH, CBOHCTBeHHbIe H3b1Ky aaysasrx H rex


HH'IeCKHX ,nOKyMeHTOB, H36eraTb CJIO)J(HbIX rpaMMaTH'IeCKHX 060pOTOB.
 

Bseaeaae He nyxepyerca, CJIOBO «Bseneaae» nHIIIeTCH C nponHCHOH 6yKBbi 6e3 

- "I'O'IKH B KOHl\e H UeHTpHpyeTCH. Bo BBe,neHHH npHBO,nHTCH aKryaJIbHOCTb TeMbl xyp

COBOH pafiorsi, naaaaneaae H B03MO)J(HaH 06JIaCTb npHMeHeHHH coanaaaevoro npa

JIO)J(eHHH, creneas HOBH3Hbl, 3Ha'lHMOCTb H rpanansr pa3pa6OTKH, lj>OpMyJIHpyIOTCH 

uens KypCOBOH pa60ThI, OCHOBHbIe 3a,naqH, peuraexsre B pafiore. 

B OCHOBHYIO sacrs nOHCHHTeJIbHOH 3anHCKH cnenyer BKJIIOqHTb: 

- OnHCaHHe nepesreansrx, HCnOJIb3yeMbIx B nporpasoae (He06xo,nHMO YKa3aTb 

HMH, aasnaxeaae Ka)J(,nOH nepexeanoa H Bbl6paHHbIH THn ,naHHbIX);
 

- aJIropHTM pafiorsr npHJIo)J(eHHH (B BH,[\e ncesztoxona H 6JIOK-CxeMbl);
 

- anreprpeac paspafioranaoro npHJIo)J(eHHH C YKa3aHHeM Ha3Ha'leHHH H CBOHCTB
 

Ka)J(,1\oro anexeara ynpaBJIeHHH;
 

- JIHCTHHr nporpaxoasr C He06xo,nHMbIMH KOMMeHTapHHMH;
 

- HHCTpyKUHIO nOJIb30BaTeJIH;
 

- KOHTpOJIbHblH npHMep (KOHTpOJIbHblH npaxep ,nOJI)J(eH 6bITb 06H3aTeJIbHO non

nacan npenonasarenea).
 
Ha ycuorpeaae crynenra ztonycxaerca npencrasneaae aexoropsrx pa3,neJIOB oc


HOBHOH qaCTH B xaxecrse npHJIo)J(eHHH.
 

B «3aKJIIO'IeHHH» npHBo,nHTCH rnasaue ausortsr, XapaKTepH3YIO~He B C)J(aTOM 

BH,1\e HTorH nponenaaaoii pafiorsr, H3JIaraIOTCH npeztnozceaaa H pexosrennauaa no 

BHe,npeHHIO nOJIyqeHHbIX pe3YJIbTaTOB H ,naJIbHeHmeMy pa3BHTHIO TeMbI. B «3aKJIIO

qeHHH» He ,1\OnYCKaeTCH nOBTopeHHH pa3,neJIOB CO,1\ep)J(aHHH, BBe,neHHH HJIH OCHOB

HOH -qaCTH. 3aKJIIOqeHHe ,nOJI)J(HO COOTBeTCTBOBaTb OCHOBHbIM nyHKTaM 3a,naHHH aa ,f" 
KyPCO~YIO pafiory. I 

3. OcPopMneH&.1e KYPCOBO~ patioru 

IIoHcHHTeJIbHaH 3anHCKa olj>opMJIHeTCH aa JIHCTaX lj>opMaTa A4 (297 x 210 MM).
 

Ha JIHCTbl HaHOCHTCH paaxa C nOJIHMH: 20 MM CJIeBa H OCTaJIbHbie nOJIH no 5 MM.
 

TeKcT BbillOJIHHeTCJJ na O,nHOH cropone JIHCTa JIH60 OT pyxa, JIH60 MaIIIHHonHC


HblM HJIH MaIIIHHHbIM cnocofiost. I1cnOJIb30BaHHe Pa3JIHqHbIX cnocofioa BbillOJIHeHHH .
 

TeKCTa B O,nHOH nOHCHHTeJIbHOH 3anHCKe He ztonycxaercs. IIpH He06xo,nHMOCTH no


nycxaerca HCnOJIb30BaTb npyroa cnocof BblnOJIHeHHH TeKCTa B npHJIO)J(eHHHX. Ha

npaaep, B KaqeCTBe npHJIO)J(eHHH MO)J(eT 6bITb npaaezteaa paCne'laTKa TeKCTa rrpo


rpaMMbl H/HJIH pe3YJIbTaTOB pacsera xa 3BM. IIpH MamHHHOM cnocofie BbIIIOJIHe


HHH TeKCTa ,nJIH BCTaBKH lj>opMyJI peKOMeH~eTCJJ HCnOJIb30BaTb penaxrop lj>OPMYJI
 

6 

Microsoft Equation. Ho nonycxaerca anacuaars rynrsro, qepHHJIaMH HJIH naCTOH 

sepaoro UBeTa lj>OpMyJIbI, cneuaansasre CHMBOJIbl, YCJIOBHble 3HaKJil H 6yKBbi JIaTHH ! I; 

CKOro H rpesecxoro aJIlj>aBHToB. Onexarxa, onHCKH H npoxae HeToqHOCTH, ofinapy

)J(eHHble B npouecce no,nrOTOBKH TeKCTa, ztonycxaercs HCnpaBJIHTb nO~HCTKOH HJIH 

3aKpaIIIHBaHHeM COCTaBOM «I1ITpHX» H BnHCblBaHHeM na TOM )J(e MeCTe HJIH Me~ 

CTpOK acrrpasneaaoro TeKCTa. IIoBpe)J(,[\eJIHe JIHCTOB, nOMapKH H cnensr He nOJIHQ

CTblO ynaneaaoro npesorero TeKCTa He nonycxarorcs. 

CTpaHHIIbl TeKCTa KypCOBOH pafiorsr HyMepYIOTcH apa6cKHMH UHlj>paMH C CO

6JIIO,neHHeM CKB03HOH aysrepauaa no scesry rexcry, BKJIlOqaH npHJIo)J(eHHH. 3arJIaB

HblM JIHCTOM CqHTaeTCH JIHCT «CO,1\ep)J(aHHe», KOTOpblH oztaospeaeaao HBJIHeTCH 

BTOPblM JIHCTOM nOHCHHTeJIbHOH 3anHCKH. THryJIbHblH JIHCT BKJIlOqaeTCH B 06~10 

HyMepauHIO CTpaHHU TeKCTa. HOMep CTpaHHUbI na THryJIbHOM JIHCTe He npOCTa:BJIH

eTCH. Hnmocrpauaa, Ta6JIHUbI H pacnesarxa C 3BM yqHTblBaIOTCH KaK CTpaHHIIbI 

TeKCTa. . 

Bseaeaae, rJIaBbI OCHOBHOH sacra, 3aKJ1lOqeHHe, 6H6JIHorpalj>HqeCKHH CIIHCOK, .. : II 

acnoxorarensnsre yKa3aTeJIH H llpHJIO)J(eHHH ,nOJI)J(Hbi HaqHHaTbCH C HOBOH CTpaHH

UbI H HMeTb 3arOJIOBOK, aanesaraauuii C IIponHCHOH 6yKBbI. 

IIo,nroTOBJIeHHble B COOTBeTCTBHH C asnneyxasaaasrxa Tpe60BaHHHMH crpaaansr 
nOHCHHTeJIbHOH 3aITHCKH KypCOBOH pa60TbI BKJIa,nbIBaIOTCH B nanxy (HJIH B cnena

ansasre 06JIO)J(KH) H nepenneraiorca. 

B TeKCTe nOHCHHTeJIbHOH 3anHCKH aa Ka)J(,[\blH 6H6mlOrpalj>H'leCKHH HCTOql:JHK 

,nOJI)J(Ha conepxarscx CCblJIKa - ero nopH,nKOBbIH HOMep, 3aKJIIOqeHHbIH B xsanpar
asre cK06KH. Hanpaxep, [4] HJIH [5, 6, 7]. 

Tpe60BaHHH no olj>opMJIeHHIO KypCOBOH pafiorsr nonpooao H3JIO)J(eHhI B [2]. ;1 
TeKcT nporpasossr ,nOJI)J(eH 06H3aTeJIi>Ho conposoaciarscs BBO,nHbIMH H nOHCHH

TeJIbHblMH KOMMeHTapHHMH. IIpHMep orpopsoreaaa TeKCTa nporpasoasr rrpaaenea B 

IIpHJIo)J(eHHH 6. 
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nplIII10>KeHllle 1 

Ilpasrep 3anHCH arrroparaa aa HaqarrbHOH CTa,lJ;HH pemeaas 3~a1:f:H 

AJIropHTM orrpezteneaaa y,lJ;eJIbHhIX sarpar 3HeprHH na paJMarrhIBaIOmeH 
MeJJhHHue. Onpeneneaae ynensasrx sarpar 3HeprHH ocymecranaercs no Mo~enH, aa 
rrapaxerpsr KOTOpOH aanoaceasr orpaaaseaaa. Hcxonaue namrsre: MOrn.HOCTb pas
MaJIhIBaIOmeH MeJIhHHUhI, pacxon H KOHueHTPaUHlI ueJIJIIOJI03HOH MaCChI. Bee HC
XOAHhle ziaaaae ,lJ;OJI)KHhI HaxO,lJ;HThClI B 3~aHHhIX naanasoaax. 

liar 1. BBO,lJ; ~aHHhIX ~JIlI pacsera Y,lJ;eJIhHhIX sarpar 3HeprHH. BBO~ ocymecr
BJIlIeTClI CnOMOmhIO naHeJIH BBO,lJ;a Cnpaxeaeaaex UHKJIa For. ..Next. 

FOR( i = 1; i <= (imax), i == i+ I ) nrarn 2, 3; 
War 2. Ilposepxa rrpaBHJIhHOCTH BBO,lJ;a: BBe~eHO 1:f:HCJIO HJIH TeKCTOBa1I HH

IPOpMauWl. Ilpa oIIIH6xe BBO,lJ;a BbIBeCTH naaens coofimeaaa H BepHYTbClI K BBO,lJ;y 
~aHHhIX. Ilpa rrpaBHJIhHOM BBO,lJ;e ocymecraars nepexon aa MO,lJ;YJIh rrposepxa sa
pyureaas naanasoaa 3Ha1:f:eHHH. 

liar 3. Ilposepxa aapynreaas naanasoaa 3Ha1:f:eHHH. Ilpa napynrenaa ~Harra
30HaBhIBeCTH natrerrs coofinieaas H BepHYThC.lI K BBO,lJ;y ~aHHhIX. Haaxe nepeirra na 
BBO~ cnezryroutero napasserpa. 

liar 4. Ilpa rrpaaansaox BBO,lJ;e scex napaaerpon rrpoassecra pacser ynens
HhIX sarpar 3HeprHH no npMJIO)KeHHOH Mo~enH. 

liar 5. BhIBecTH peaynsrar aa 3KpalfHYIO IPOPMY. 

Ilpa BbIIIOJIHeHHH KYPCOBOH patiorsr rrCeB,lJ;OKO,lJ; anroparaa HJIH nporpasoasi 
MO)KHO 3anHChIBaTb, HCnOJIh3Yll yrrpaBJI1IIOIIl,He KOHCTpyKUHH 1I3hIKa VB (for, while, 
if, else H .np.) H orrYCKa1I ,lJ,eKJIapaTHBHhIe rrpe~JIO)KeHWI, KaKHMH; HaIIpHMep, lIBJIlI
IOTC.lI onacaaaa THrrOB nepesreaasrx. B nceaaoxone CJIe,lJ,yeT nepenasars CMhICJI H 
nopsnox BhIrrOJIHeHWI aJIrOpHTMa HJIH nporpasoau, rr03TOMY aerana BhIrrOJIHlIeMbIX 
~eikTBHH B HeM MO)KHO He YKaJhIBaTh. 

-!
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TIpo,nOJI)J(eHHe Ta6JI. ill.1 
npl.1nO>KeHlo1e 2 

CHMBOJI 0603HaqeHHe OlUfCaHHe 

1 2 

/ 7 

LL:J 

3 

OT06pa)J(aeT ztaansre, HOCHTeJIb naa-

HbIX He onpezienea 

OT06pa)J(aeT aaaasre, xpaIDIIlUfeCR 

B03Y 

OT06pa)J(aeT ,naHHbIe, xpaIDImHeCR B 

):(aHHble 

', Oneparasaoe 
3anOMHHaIO

mee yCTpOHCT-

BO (03Y) 

3anOMHHaIO

mee yCTpOHCT-

BO (3Y) C nps
( () 3Y C npRMbIM ztocrynora (MarHHTHbIH 

,nHCK, MarHHTHbIH 6apa6aH; rH6KHH 

MblM nocrynov 

CJ 

0 

MarHHTHbIH ,nHCK) 

OT06pa)J(aeT ,naHHbIe, rrpencraanen-

HbIe Ha HOCHTeJIe B y,n060qHTaeMOH 

<popMe . (MaIIIHHorpaMMa, ,nOKYMeHT 

MR OnTHqeCKOrO flJIH MarHHTHoro 

CqHTbIBaHHR, MHKpO<pHJIbM, pyJIOH 

JIeHTbI C HTorOBbIMH ,naHHbIMH, 6JIaH

KH asona ,naHHbIX) 

OT06pa)J(aeT ztaaasre, BBo,nHMble 

BpyqHYIO BO BpeMR 06pa60TKH C yCT

pOHCTBa JII06oro rana (xnasaarypa, 

nepexmosarena, KHonKH, CBeTOBoe 

):(OKYMeHT 

PyqHOH BBO,n 

nepo, nOJIOCKH co IIITpHXOBbIM KO

. 

r.: 
,nOM) 

OT06pa)J(aeT naaasre, npezcraanea

aue aa HOCHTeJIe B BH,ne 6YMIDKHOH 

JIeHTbI 

OT06pa)J(aeT ztaansre, npencraanea
asre B qeJIOBeKOqHTaeMOH <popMe aa 

HOCHTeJIe B BH,ne oroopaxarouiero 
yCTpoHcTBa (3KpaH ,nJIR BH3YaJIbHOrO 

Ha6JIIO,neHHR, HH,nHKaTopbI aaona 
HH<popMalIHH) 

EyMa)J(HM 

JIeHTa 

):(HCnJIeH CJ 

Tafinaua 02.1 

I1306pIDKeHHe CHMBOJIOB cxexr aJIropHTMOB no rOCT 19.701 - 90 

) 
) 

., 
".. ! 

) 
) 

1 2 3 

Onpeaeneaae onepanaa HJIH rpynnsr 

Ilpouecc I I 

0 0 

< ) 

<> 

onepanaa, B pe3YJIbTaTe KOTOpbIX 

H3MeIDIeTCR saaseaae, <popMa npezt-

CTaBJIeHHR IiJIIi pacnOJIo)J(eHIiR ,naH-

HbIX 

I1cnOJIb30BaHHe paaee C03,naHHbIX H 

OT,neJIbHO onacaaasrx aJIrOpHTMoB 

IiJIH nporpasea 

Mo,nH<pIiKaI-lIiR KOMaH,nbI IiJIH rpynnsr 
KOMaH,n C I-leJIbIO B03,neHcTBIiR aa ne-. 

KOTOPYIO n oCJIe,nYIOII-lYIO <pyHKI-lIiIO 

(MO,nIi<pHKaQIiR IiH,neKCHOro peracr

pa, yCTaHoBKa nepeKJIIOqaTeAA HJIM 

IiHHI-lIiaJIIi3aQHR nporpaeersr) 

OT06pa)J(aeT peureaae HJIH <PYHKI-lHIO 

nepeKJIIOqaTeJIbHOrO rana, HM~IO-

mYIO O,nIiH BXO,n'Ii pan aJIbTepHaTIiB-

HbIX BbIXO,nOB, O,nHH Ii TOJIbKO O,nIiH 

Ii3 KOTOpbIX MO)J(eT 6bITb aKTHBIi3Ii

pOBa,H nOCJIe BblqIiCJIeHIiR yCJIOBIiH, 

orrpeneneaasrx BHYTPIi sroro CHMBO-

Ilpenonpene-
JIeHHbIH rrpo

I-lecc 

OOJlrOTOBKa 

Penrenae 

na, COOTBeTCTBYlOmIie pe3YJIbTaTbI 

BbIqIiCJIeHHR MOryT 6bITb aanacaasr 

no cocencrsy C JIIiHHRMIi, orofipa

)J(aIOmHMH 3TIi nYTIi 

COCTOIiT H3 nsyx qaCTeH, orofipa-

Fpaaaua I-lIiKJIa 

( J 

l ) 

)J(aIOmHX HaqaJIO Ii KOHeI-l I-lHKJIa. 06e 

qaCTH CHMBOJIa HMeIOT O,nHH Ii TOT )J(e 

Ii,neHTIi<pIiKaTOp. YCJIOBHR ~ HHH-

I-lHaJIH3aI-lHIi, rrpapauteaas, aasepnre-

HHR Ii r.zt, nOMemalOTCR snyrpa CIiM-

BOJIa B aasane H.JIH B KOHI-le B 3aBIi

CHMOCTIi OT pacnOJIO)J(eHHR onepa-

I-lHH, nposepmomea yCJIOBHe 
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OKOHqaHHe Ta6JI. il2.l 
npllll10>KeHlIIe 3 

Ilpavep rrOCTPoeHHJI 6JIOK-CXeMbI anroparxa 

«BBO~ H nposepxa ~aHHbIX» 

.. 

i 
. -! 

___ IIlpoBepKa napyureaaa

L naarrasoaa , . 

KOHe~ 

12 
13 

I 2 3 

PyqHIDl onepauas CJ OT06pIDl<aeT mo60H npouecc, BbmOJI-

HJIeMbIH qeJIOBeKOM 

Orofipazcaer yxaaanae, 'ITO B :nOM )l(e 

KOMrrJIeKTe ~OKYMeHTa~HH B ~yroM 

MeCTe HMeeTCJI 60JIee nonpofiaoe npezt-

CTaBJIeHHe 0603HaqeHHOrO XXX rrpo

uecca HJIH ~aHHbIX 

OT06pIDl<aeT BbIXO~ B sacrs CXeMbI' H 

BXO~ H3 npyroa qaCTH :nOH CXeMbI. I1c

rrOJIb3yeTCJI MJI 06pbIBa JIHHHH H rrpo

~OJI)I(eHHJI ee B llopyroM MeCTe. COOT

BeTCTBYID~He CHMBOJIbI-COe~HHHreJIH 

~OJI)I(HbI conepxars O~O H TO )l(e yHH

xansaoe 0603HaqeHHe 

OT06pIDl<aeT BbIXO~ BO BHeWHIOIO cpe

~y H BXO~ H3 BHeWHeH cpezrsr (aasano 

HJiH KOHe~ cxestsr nporpasrxsr, aaenr

aee HCnOJIb30BaHHe H HCTOt{HHK HJIH 

nymcr Ha3Hat{eHIDl ~aHHbIX) 

I1cnoJIb3YIDT MJI ~06aBJIeHHJl onaca-

TeJIbHbIX KOMMeHTapHeB HITH nOJICHH-

TeJIbHblX sanacea B uensx 06'bJICHeHHJl 

HJIH npHMeQaHHH. Ilyaxrapasre JIHHHH 

B CHMBOJIe KOMMeHTapHJl CBJI3aHbl C CO-

OTBeTCTBYIDIqHM CHMBOJIOM HJIH MOryT 

06BO~HTb rpynny CHMBOJIOB. TeKCT 

KOMMeHTapHeB HJIH npHMeQaHHH ~OJI-

)l(eH 6bITb novemea OKOJIO 0l1'aHHtIH-

BaIO~eH qmrypbI 

)],eTarrH3a~IDl L 

0 

( ) 

-------[ 

. 

COe~H1neJIb 

TepMHHaTOp 

KOMMeHTapHH 
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npliInO>KeHliIe 4 

Ilpavep o<p0pMJIeHIDI rary.rsaoro JIHCTa nOHCHHTeJIhHOH 3anHCKH 

<I>E):(EPAHhHOE ArEHTCTBO no OEPA30BAIDfIO 

CaHKT-Ilerepfiyprcxaii rocynapcrseaasra TeXHOJIOrHtJecKHH 

yHHBepcHTeT paCTHTeJIhHhIX nOJIHMepOB 

<I>aKYJIhTeT aBToMaTH3HpOBaHHhIX CHCTeM ynpaBJIeHHH
 

TeXHOJIOrHtJeCKHMH nponeccasra
 

Karpenpa «I1H<P0PMauHOHHo-H3MepHTeJlhHhIe
 

TeXHOJlOrHH H CHCTeMhI yupaBJIeHIDI»
 

C03.n;aHHe aBTOMaTH3HpoBaHHoro parioxero MeCTa JIa60paHTa
 
,llllil onpeztenenas y.n;eJIhHhlX aarpar :meprHH npa pa3MOJIe ueJIJIIOJI03hI
 

nOHCHHTeJIhHaJI 3anHCKa 

KYPCOBM patiora no .n;HCUHllJIHHe 

«Ifporpasorapoaaaae H OCHOBhI aJIrOpHTMH3auHH» 

Pa3pa60TaJI crynenr rp. 531 
(nozmacs) 

/ I1BaHoB I1.C.! 

PyKoBo.u.HTeJIh, nonenr 
(rrOJlIIHCb) 

JI)oH.u.apeHKOBa I1.B.! 

Pa60Ta3aIUHII(eHa Conenxoti « » «__» 200 r. 

CaHKT-Ilerepfiypr 
2009 

14 

npliInO>KeHliIe 5 

Ilpauep o<popMJIeHHH peoepara 

PeeJlepaT 

I1BaHOB I1.C. C03.u.aHHe aBToMaTH3HpOBaHHOrO pafiosero MeCTa JIa60paHTa 

,lI,JIH onpenenemra yziensnsrx sarpar 3HeprHH npa pa3MOJIe ueJIJIIOJI03hI. Kypc. 

pafiora / Cn6rTypn, Ka<p.I1I1THCY; pyK. I1.B .Boanapeaxosa, - CaHKT

Ilerepfiypr, 2009. n3 26 C., 9 pHC., 3 Ta6JI., 7 HCTOtJHHKOB, 3 npan., TeKCT 

rrporpasoasr 10 JI. 

UEJIJllOJI03A, PA3MOJI, 

nPOrPAMMA, VB. 

MO,lJ,EJII1POBAHI1E, AJIrOPI1TM, 

06'heKT HCCJIe.u.OBaHIDI H pa3pa60TKH  Pa3MaJIhIBaIOiuaJI MeJIhHHua. 

IJ;eJIh pa60ThI - C03.u.aHHe asrovaraaaposannoro patioxero MeCTa 

JIa60paHTa .u.JIH onpeneneaas y.u.eJIhHLIX sarpar 3HeprHH no MaTeMaTHtJecKoH 

Mo.u.eJIH, HCrrOJIh3yH 3KcnepHMeHTaJIhHhIe naaasre. 

Pa3pa60TaH aJIropHTM pa60ThI rrpHJIO)l(eHHH .u.JIH onpenenenas ynensasrx 

sarpar 3HeprHH. Pa3pa60TaHa nporpaMMa pacsera ynensnsrx sarpar rrpH 

Pa3JIHtJHhIX napaxerpax: MOII(HOCTH pa3MaJIhIBaIOIUeH MeJIhHHI(hI, pacxozie H 

KOHueHrpaUHH ueJIJIIOJI03HOH MaCChI. Pa3pa6OTaH y.u.06Hh1H nOJIh30BaTeJIhCKHH 

HHTep<PeHC npHJIO)l(eHHH. npHJIO)l(eHHe MO)l(eT 6hITh HCnOJIh30BaHO B 

rrpOH3Bo.u.CTBeHHhIX JIa60paTopHHX. 

I 
-! 
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nplIInO>KeHlIIe 6 

ITpHMep nporpaseau ~JUI pacxera y~eJIbHbIX sarpar snepraa
 

CHOpMHpOBKOH 3KcnepHMeHTaJIbHbIX ~aHHbIX
 

Private Sub mnuToolsCalc_ClickO 

I 06'bXBJIeHHe MaCCHBOB H nepeveaasrx 

Dim xsr(3) As Double, xmax(3) As Double, xmin(3) as Double 

..Dim dx(3) As Double, xn(3) As Double, x(3) As Double 

Dim i As Byte, imax As Byte, e As Double 

, HOpMHpoBKa BBO~HMbIX ~aHHblX 

For i = 1 To imax
 

xsr(i) = (xmax(i) + xmin(i)) / 2
 

dx(i) = (xmax(i) - xmin(i)) / 2
 

xn(i) = (x(i) - xsr(i)) / dx(i)
 

Next i 

Ibl_Rez.Visible = True
 

lbl Title.Visible = True
 

frmkas, lbl Title = "Ynensasre sarparsr anepraa aa Pa3MaJIbIBaIOIIl,eH MeJIbHHQe, 

KBTIT" 

"Onpenenenaeynensasrx sarpar aaeprnn no <popMyJIe 

e = x(I) i (x(3) * x(2) * 0.01) 

I Bsraon nonyaenaoro 3HatleHIDI B MeTKyB Tpe6yeMoM <popMaTe
 

frmRas.lbl_Rez.Caption = Format (e, "##0.00")
 

End Sub
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