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flporparr.rrr{a KaHAI{AaTcKoro 3K3aMeHa I1o AI'I0III4IIJIHHe <ABrouar]/l3a\vfl v yIIpaBneHHe

TexHoIIoluqecKI4MI,IflpoqeccaMl414[poI,I3BoAcTBaMI4)cocTaBJ]eHaBcooTBeTcTBI{I4cnacnopToM
cneqpraJrbH ocrv 2.3.3, (De4epansubrMtr fOCyAapCTBeHHbrura rpe6ona]ri/,flMll K CrpyKrype rporpaMM

rroAroToBKr,I HayrrHbIX tt HayIIHO-neAalofI'IqecKI'IX KaApoB B acflupaHType' ycnoBl,If,M I{X

peaJrpr3arlgr{, cpoKaM ocBoeHl{fl 3TI'Ix nporpaMM c yueToM pa3II'IrIHbIx 0opvt o6yueuur'

o6pasonareJrbHbrx TexHonorr4ft lr oco6eHHOCTefi oTAeJIbHbIX rareropufi acnpIpaHTOB',

yTBepxAeHHbrMlr [pHKa3OM MUnucrepcrna o6pasoBaHl4fl I4 HayKII POCCUfiCTOfi oeAepallrau Ot 20

oru6pr 2021r. Ne 951.

flporpauua cocraBrleHa (Cno6oasrH H.C., KaHA. TexH. uayr<)

paccuorpeua, o$cyNgeua v o4o6peua Ha 3ace1a1;y1g Xa$eapu I48 <Cucreurt npLIBOAOB',

*.*urponrnu, po6ororexul'IKa), rporoKorl Ns 10 or 06' 10'2022 r'



1. Il.nau npy eMr,Ie pe3y,'Ibrar['I cAaqu KaHAlIAarcKo ro ?K3 aMeHa

focyaapcrseuusrfi 3K3aMeH [peAcTaBJIfleT co6ofi rasAuAarcxufi SK3aMeH IIO

cleuuaJrbHooTtr HayrrHbIX HCCJIeLogasuft I4 cAaeTCs IIo [porpaMMe AI4CUUIIJIIIHbI <AsTOMaTIa3auI'I{

u ynpaBneHl4e rexHoJIOluqecKHM[ Ilpo[eccaMl'I U npo]I3 BOACTBaMLI)'

I{errsro 3K3aMeHa f,BJIfleTCfl KOHTporIb :sasufi IIO HayqHO-TexHI4qecKI'IM ocHoBaM

IIpoeKTI4poBailvlflcI4cTeMaBToMaTI43auI4}IuynpaBneHl,IqTexHoIoluqecKI4MI4llpoueccaMl4|4
lpol,I3BOACTBaMlI, I4X [oAcl{creM LI SJIeMeHTOB'

2. Oprauu3auur rr [prreM KalrArrAarcKoro sK3aMeHa

2. 1. OuenoqHble cpeAcrBa gK3aMeHa

flnf, py6eNuofi arrectaUuu o6}[ra]oilIuxcfl o6pasonau oonA oUeHor{Hblx cpeAcTB B BI{Ae

BorlpocoB K 3K3aMeHy.

Bonpocu, BbIHocIrMbIe Ha 3K3aMeH:

1. Ourosrt reoPI{H YrIPaBJreHHfl

ocHoeHHenoHqTL{.sTeopHI,IynpaBneHl4fl:IIeJII',III[pIIHUI4nbIynpaBnelHl/lfl',LilHAMI'IqecKHe

cr4cTeMbr. MareuaruqecKoe OIIUCaHI'Ie o6rexros y[paBneHHs: fipocTpaHcTBo coctoluufi'

[epeAaTorrHbre syuxul.ru, cTpyKrypHble cxeMbl. ocuoeHste 3A1;aqv TeopI{U ynpaBneHl{fl:

cra6uJlusaqHq, cJlexeHr,Ie, [porpaMMHoe ynpaBJIeHI{e, oIITIIMaJIbHoe ylpaBneHl4e', 3KCTpeMaJIbHoe

pefyn[poB aillle. Knaccrntfurcauuq CUCTeM ylpaBneHHs' AeroMaTl4qecKue I'I aBTOMarI43I{poBaHHbIe

cr.rcreMbr yrrpaBneHr{r (ACY) rexHoJIOrrqecKI'(MI4 rpoueccaMl4 (TII) vr rpoI43BoACrBaMI'I'

ocnosuHe lroAxoAbr K aHanI,I3y I,I CI4HTe3y aBTOMaTpIqecKI'IX I4 aBTOMaTII3IIpoBaHHbIX ylpaBnqeMblx

CI,ICTEM.

crpyxrypu cr4cTeM yflpaBneHlltr: pa3oMKHyTbIe cI'IcTeMbI, cIICTeMrr c o6paruofi cnf,3rlo'

xou6uHupoBaHHble Cr4CTeMbI. ,{uuauuuecxue v cTaTI'IqecKI4e xapaKTep}ICTI4KI'I cI4CTeM

y[paBneHHfl: [epexoA HAg v BecoBaJ{ $ynrcuun 14 VlX B3AUMOCBq3b' qacToTH[')Ie xapaKTepI4CTI{KU'

Tunosrte AI4HaMI'IqecKI4e 3BeHbs I{ ux xapaxTepucrti K}I'

llossrue o6 ycroftuunocru CttcreM yIIpaBneHI4s' Yc:rofiqreocrs ro JkUyuony',

acr,rMnrorrrrrecKaf,, 3Kcrro,eHu vLurb1asycrofiuunocrr. Ycrofiqr,rBocrb no nepBoMy npra6nuNeHlllo'

Oyurturaullxnyuona.Teopeurto6ycrofiuuBocTl,Il,Iueycroftul{BocTl,I.

Ycrofi.runocrr ruasefiHbrx craul4oHapHr'rx crlcreM' Kpra'repuu Jknyuoea' Jlreirapa-lllr4rrapa'

fypauua,Mfixafirosa.YcToft'IUBOCTbmasefisltxHecTaul{oHapHbrxcI4CTeM'MeroACpaBHeHHflB

Te6pr4r{ yCrOffuunoc'ru: JI9MM6I fpOuyonna-EeUuasa' Buxapra' HepaBeHCTBO llanlmnua'

Ycroil.Il4sOcrr lunefiurtx cI{cTeM c o6parnofi cBs3bIO: r<pnrepufi HafiKeucra' 6olrurofi

xoaQQuuueHr YclaneHl4fl '

MeroAr,t c14HTe3a o6paruofi cBr3I4'

ua6lroAaeuoctl, cra6uttttzupyeMocrb'

3leuesrst reopuu cra6unu:aquu' Ynpaalreuocrs'

,Il,yzurruocrb yrlpaBnfleMocrl{ lr na6lroAaeuoctl't'

J



Kanouuqecxne SOprrast. Jlunefiu ax cta6uttu3A\ilfl' CtalunuzaUllfl IIO CSCTOSHI'Irc' 11o BbIxoAy'

Ha6nro.qareJll4 cocro.flHux.,,{u$QepeHIrHaropbl'

KaqeCTsO IIpOqeCCOB yllpaBneHl'If, B mlHefigr'X .U,IHaMHtIeCKLIx CI4CTeMax' IIOXaSareJlu

KaqecTBa rrepexoAHbrx npoqeccos. MeroArt oI{eHKI4 KaqecTBa. KOppexuur c}IcTeM yIIpaBneHI{','

ytpaueuue IIpH AeficrBr4r,r Bo3MyuleHr{il. Pasrra'IHble rurlbl Bo3MyIiIeHHfi: ofieparopHble'

KOOpAr.rHaTUHe. IrlsnapHaHTHbre cucTeMbl. BoJlHoeoe BO3MyIIIeHI{e' HesoIHOBOe Bo3MyuIeHI4e'

Mero.ry KBa3I'IpacueIIJreH I4r. CleAs utu e cu creM bI'

Pelefiuas o6pa'ruan CBq3b: anre6parauecKl4e 14 qacToTHble MeToAbI I'IccJIeAoBaHI{fl'

ctalutuzauuf, pefynflTopoM IiepeMeHHOfi Crpyxrypbl: cKaJIspHbIe I'I BeKropHble cKoJlb3sulHe

pexLIMbL

Yuunepcalrurtfi peryntrop (cra6ulusarop Hycc6ayua)'

A6colrorua.s ycroftuunocts. feouerpuuecKl'Ie 14 r{acToTHble KpI{TepIrI4 a6comoruofi

yCrOftuunOcru. A6ConrOr:sas Cra6utuZa\us' A4aurunurre CpIcTeMbt CTa6uttw3al!.uui MeToA

cKopocTHofo fpaAueHTa, MeTOA IIeJIeBbIx HepaBeHcrB'

Yupasleune n ycnoBr4flx HeoIIpeAeneHHOCTI',I. IIosHrlasurte AUHaMaLIeCKI4e CI4CTeMbI:

ocHoBHbre olpeAeneH us u csofacraa, cra6u,lil3a:J.r.fl [o3I'lTI4BHbIx cllcreM npl'r Heo[peAeJIeHHocrI{'

Agaruru.rec1oe KoHcrpyrrpoBaHhe. I44eurr'r$HKauI'Iq AlIHaMllr{ecKI4x c}rcreM' 3xcr:peuallulte

pefynsTopbl - caMoonTI{MI'I3aIII4fl '

Knaccu$uxarlr,lfl Ar{cKpeTHbIX CLICTeM aBTOMaTI{qecKolo ynpaBneHHr' Ypanueuu'I I{MIIynbcI{bIx

cr.rcTeM BO BpeMeHuoil o6lacru. Pa:ouKHyTbIe cLICTeMbI. onucauue I',IMlynbcHoro 3JIeMeHTa'

Irlrranynlcuaa xapaKTepr{cTprKa upune,4euuofi uenpepstnuoft qacTu' 3auxuyrste cI4CTeMbI'

Ypanueurlr pa3oMKHyrblx vt 3aMKHyTbIx I4MIIynbcHbIX CUCTeM oTHOCI{TeJIbHo petueTr{aTblx

SynnUr4fi. .{tlcrperuste cI{cTeMbI . Z}T-rryeo6pasonaul'te peuleTqaTux $yurqufi lt ero ceoficrea'

flepe4arouHarl, IepexoAHaf, I'I BecoBas $yrixUuu I'IMnynbcHofi cncreuu' Knaccu$uKaL\Ltfl

cr,rcreM c HecKoJIbKLrMI,r HMrryJrbcHbrMr4 3JIeMeHTaMI4. Mnorouepurte I'IMrlynbcHble cIrcreMbI'

ouucauue MHOtoMepHbrx r4MlynbcHblx oLICTeM c IIOMOUIbIO [pocTpaHcTBa cocrosuufi'

Ycrofi.Il,IsocrrALIcKpeTHbIxcLIcTeM.l4ccJleAosaHlaeycrofiuunoc.ru[o[epBoMy

upu$luxreugro, MeroA $yuxuufi Jlxnyuooa, MeroA cpaBHeHH{' Teopellu o6 ycrofi'ruaocru:

rpu:repr.rft [Iopa-KyHa. CuHres ArlcKperHoro peryn'f,Topa ro cocrof,Hrllo r IIo BbIxoAy' IIp]'I

H AJII,IIII4I,I NOSUYUICU U fi '

3leuegruTeopuI{peaJ'II43auI4I{AI4HaMI4qecKI,IxcIIcTeM.

Koucepsau4BHbre Ar.rHaMLIqeCKI{e CUCT9MU. 3leuenTbl reopl4l4 6ratpypxauuu'

ocuonnsre BHAbr nelunefinocrefi s cr4creMax ylpaBneHl{g. MeToAl,t uccJIe.(oBaHI'L rIOBeAeHHf,

nelurieftuslx cI{creM.



Asrorore6 a:Hr4s Heyunefinrx cHcreM, o'ro6paxreuue A. flyaHrape, $ynxuul [ocJIeAoBaHI'LI,

ArrafpaMMa Jlarvreppex. op6ura:rsua, ycrofir{IIBocrb. Teopevru o6 ycToft'tl4Bocrl'l rpeAeJIbHbIx

Ur.rKJrOB: AU.4pOHOna-BUr.1a, KeuurCa. CyUleCreOeaHue npe'U'eJlbtlllx UI4KJIOB: TeopeMbl

EesAuxcoua, .{roloxa.

flussepeuuplaropbl BbrxoAa AI4 HaM HqecKofi cucreMbl'

I.laArt,Ie gemlirefiurte AI,IHaMHI{eoKI4e cHcTeMbI Ha IIJIocKocTI.{: aHa,[u3 ynpaBn,geMoCTI,I'

Ha6rloAaeMocrl4,cra6I4JlH3I'IpyeMocrhrvtcI'{HTe3o6pa:ruoficBfl3l4'

Ynpaueuue cPIcreMaMI4 c rlocJleAefi crnaelt'

Klaccu$uxauur o[TuMaJIbHbIX crIcTeM' 3aAa'Iu oIITI'IMI'I3aI{ull' flpnuuIEU MaKcI'IMyMa

fl o utpx ru u a. fiuuatulraqe cxo e rp orp aMM I'Ip oB aH Ir e'

Yupauenue cHHryntpHo-Bo3MylueHHbIMIr cllcreMaMll'

H2 - w H* -cra6urg3auurl. Minimax-cra6uttuza\ss.

lrlrponoil rroAxoA x cra6ul v3a\uv. /, -onruun 3al;afl yrlpaBneHuf,' Bu6pauuouuar

cra6uttuza\ss.

3epUCrUueCXue MSTOAbI Cra6LrIHsaqHLI: ueftpOCerU' pa3MbITbIe MHOX(eCTBa'

r{HTeJIJIeKTyaJIbHOe ynpaBneHI{e'

2, 3aAaqu rr MeroAbI orITI'IMlI3auuu

flocrallosra3aAar{MaTeMaTI{rIecKoronpofpaMMI{poBaHI'Is'orruuugaquosurtftIIOAXOAK

npo6levran y[paBneHl,Is TeXHoJIorI4qeCKI'IM]I 1rpOUecCaMH LI npoII3BoAcTBeHHbIM]I cI{cTeMaMI4'

,nOnyCrUrr.tOe MHO)I(eCTBO Ll qeneBarl SyUXUTAT' (DOprvrU 3aIII{CII 3aAar{ MaTeMaTI'IqeCKOrO

nporpaMMr,rpoBaHlrs. Knaccra$ur<aIII4s 3aAaq MaTeMaTIItlecKolo flpofpaMMI4poBaH]Ifl'

IlocraHosK a 3apaqv lUsefiuoro [pofpaMMplpoBaHl'Is' craHAapruas I4 KaHoHI4qecxaJI $opurt

3alr4ctr. .[onycTttuue MHO]I(eCrBa 14 onTLIMaJIF',HbIe pelxeHl',Is 3aAaq lusefisoro

rrpofpaMMr.rpoBaHufl. Brtnyxllte MHO)I(ecTBa. YcJrosH'l cyulecrBoBAH]?^fl t4 cBoftcTBa o[TI'IMaJIbHLIx

peureuuir 3aAaq[ ILIHeftHofo [porpaMMI4poBaHI'Is' onopuue pe[IeHI'Itr cI,IcTeMbI JII',IHefiHblx

ypanileuufi.CseAeHue3aAal{uJII,IHefrHoro[poIpaMMHpoBaHIIflxgucxperuofio[TI4MI,I3auI{u'

Cutr,tulexc-MeroA.

Teopur AnoficrneuHooTr4 e rraHefiHorvl rrporpaMMl4poBaHnl4. ,{noficreeuurte 3aAar{u'

feolrerpuuecKas i{HTeplpeTauuq AsoficrseHHsrx flepeMeHHbIX' 3aeucuN{ocTb oIITI4Man['Hbx

perueuufi 3aAaql4 lusefi Horo [porpaMMl4poBaHl4fl or flapaMerpoB'

Heo6xoAuuue ycnoBI,If, OITI'{MaJIbHOCTI',I B Hell4Hefiurx 3aAar{ax MaTeMaTI.ILIeCKO|O

[porpaMMHpoBaHr.rs. Jlora,lruutil v uO6a,rsurtfi 3KCTpeMyM' Heo6xoA]IM]'Ie ycnoBl'Is

oe:yclonuoro 3KcrpeMyr,aa ano0epeHuupyeulrx $yunqufi' IIeo6xoAI'IMbIe ycnoBlls 3KcrpeMyMa



Ar4soepeHur.,rpyeMofi syHruuz Ha BbIryKnoM MHoxecrse' Heo6xoAI'IMbIe ycnoBl4s Kyua-Tarxepa'

3aAaqu o6 yclonnoM sKcrpeMyMe LI MeroA MHoxl{rerlefi llarpaurxa'

Jloxalrsttfi u rno6a,rrHrtfi 3KcrpeMyM' Heo6xoAHMbIe ycnoBl{' 6e:yclonuolo 3KcTpeMyMa

ar,r$Qepeuur4pyeMbrx $yHruufi. Heo6xoAtltuste yCJIoBI'Ifl 3I(CrpeM)'Ma Al4o0epesqupyerloft

Qynruuu Ha BbrnyKJrOM MHO)KeCree. Heo6xoAlIMbIe ycnoBl4f, KyHa-Taxrepa' 3a'uauu o6 yc;roruou

3KcrpeMyMe I4 MeroA MHo)KlITeJIefi JlarpauNa'

_Bstnyxlrresyrrruuilv|,Ixcsoficrsa.llocrarrosxa3aAaquBbIIIyKJIolo[pofpaMMplpoBaH[qu

$opuuI4x3aIII,I0I,I.flpocreftruuecsoficreaotITI{MaJIbHbIxpeueHrrfi.Heo6xoAI4MbIeI,IAocTaToI{HbIe

ycnoBr,rtr sKorpeMyMa auo$epeuqupyeNaofi ertuyr'nofi syHnuura Ha Br'IIIyKnoM MHOX(ecTBe I',I Hx

lpr{MeHeHLre. Teopeua YAsanst' Teopernta Kyna-Taxr<epa kl ee reoMeTpl4rlecKas I4HTep[peTauHf,'

ocHosrr Teopr4r.r AeofictneHHocTl4 B BbIIyKJIOM 'polpaN{MI4poBaHI'II'I' 
Jlusefinoe

npofpaMMr.{poBaHHe KaK qacrsrtfi clyuafi BblIlyKJIolo' flousrue o seuaArofi nrnyKnOfi

orruMu3au uw. CY 6 l.u$S ePeuunal'

- ItraccuouKaul4f, MeToAOB 6esyclorHofi olruuu3auuu' cxopocru cxoAl'lMocTu' MeroAr'l

flepBolo[opqAKa.fpaAueurubleMeToAbl.MeroAltBTopolo[op,IAKa.Mero.qHr'rcrogaHerlo

uoAuounauuu. KBa3flHII0TOHOBCKI'Ie MeToAbI' MeroASt uepelteuuofi MeTpIIKH' MeroArt

conpflx(eHHblx lpaAI,IeHToB. Koue.rrio-pa3HocTHag a[[poKcI.IMaIIug ,,poI43B.AHblx' KoHe.IHo.

pa3HocTHble MSTOAbI. MeroArt HyneBoro r1opflAKa' MetoAst [oKoopAI{HaTHoro ctIyCKa' Xyxa-

,II,NUUCa, coflpslr(eHHblx Ha1lpaBleuufi. MeroArt aeQopluupyeMblx XOrlQzrypaqufi' cUUlJIeKCHble

MeTOAbI.

ocuosHrte[oAxoAbIKpeileHl4io3aAaqcofpaHI4qeH}lgMI,I.Krracc'n$urcauufl3aAaqHMeToAoB.

MeroAsrlpoeKTr,rpoBaHl'lf,.MeroA[poeKuul4fpaAI4eHTa'Me'roAyonoBHololpaAl',leHTa'MeToArt

cBeAeHr.rfl 3aAalt c orpaHHqeHliflMl'l l( 3aAaqaM 6e:yc'norHOfi ournnu3auuu' MeToASt BHeuHI4x I',l

BHyTpeHHtix urrpasuurx $yur<uufi. cneuaa"IlHlte MeToAbI peIxeFIUs 3aAaq yclosuofi

olruMlr3aur4r4.Kou6nuuposaHUr,IfiMeroAIIpOeKTI'IpoBaHLIfl14ulrpa$ulrxr[yurcuuft'Mero'q

3epKanbublx fiocrpoeurafi ' MeroA cKoJlb3f,ulero Ao[ycKa'

3aAaqu cToxacTl,Iqec*oro flpofpaMMl{poBaHllfl' Croxacru.{ecKl,Ie KBa3I4fpaAueHTHbIe MeToAbl.

frpruue v HerrpsMbre MeroAbr. MeroA rrpoeKT,rpoBa,Wfl. croxacrr.rqecKax KBa3[rfpaAr'reHToB'

MeroAtr cTOXaCTIIT{ecxoft ail11poKcltM a\uk;', MetoAsl c onepauuefi ycpeAHeHus' Me:roArt

clyuafiuoro IIOH.Ka. croxacruqecKl4e 3ALA'. c orpaHI4qeHI4flMI'I neporruocrefi flpllpoAbl'

CrOxacruqecKpre pa3HoCTHbIe MeTo.UbI' MeToArt c ycpeAHeHI4eM Hanpanleuufi cnycKa'

Cueuualssr,Ie flpueMbl perynl4poBKI'I uara'

MeroArtv|3ailaq'lAHcKpeTHoro[pofpaMMI,IpoBaHI4g,3aftaquIIeJIoI{I,IcJIeHHolo

[pofpaMMl,IpoBaHhfl.MeroArtoTcerleH14[forraopu'MeroaeereefiLlrpaHI.{u.

Ha3HaqeH[XX. Beurepcxltfi zutropuru. 3aAaqI'I OIIrI'IMI43aUI4g Ha ceTflX U rpasax'

6
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3. 3aAa'ru I{ MeroALI [prrulrl{r peureuufi

flocrariosKa 3aAarr flpr..r,f,Tr,rf peureuufi. Knaccusraxa[r4f 3aAaq flpr,,flTr.{ peiueuufi' 3ranst

pe,,eHr{fl 3aAaq. 3rcueprusre ilpoueAyprr. 3aAauu oueHr4BaHr4r. ArropurM sK.fleprusrr' MeroAL'r

fionyqeHr.q 3KcfleprHofi uu$opu awvt.Llrxan, ,srr,repenuir, MeroAbr 3*cneprHblx t.sltepeuufi'

Me.roA' oflpoca sKCnepTOB, xapaKTepl{oTI'IKI4 3KCIIepTOB' MeroASl o6pa6Orxra oxcuep'ruofi

unsop*rauuu, oIleHKa KOMI.T.HTH..'M 3KC[.pTOB', oueH*a collacoBaHHOCTI, t'lueuufi 3KCnepTOB'

MeroArr rpoprrluponaHus I,ICXOAHO|O MHOXecrBa anbTepHaTI4n' Mopcponoruqecrufi aHaJlU3'

MeroAErMHoloKpl4TepualruofioUeHKlIanbTepHaT[n'Knaccr'rcpl4Kaullf,MeTOAOB'MHolreCrsa

KOMlpoMLrccoB 14 co.,acl.rfl, [ocrpoeH,e Mr{o)Kecrn. <Dyuxuufl ITOJI.:}HOC,,' AxctzoMarr{qecK}re

MeTOAbr MHoloKpllTepualsuofi oueHKI'I' flprrrasre MeToAbI MHoroKpl',ITepualluofi oueHKH

anbrepHaTLIB. MeroA, HopMaJII'I3aUIIu Kpurepl{eB' XapanrepI4cTI''KH npl4opl4reTa KpI,TepI.eB'

flocryrrupyeMble [p}IHuLI[bI oIITIIMalIbHoctra (panuoMepHocTl,I, c,,paBeAJlr,reofi ycrynKl{, lJIaBHoro

Kpr4Tepr{f,, Jre*c}rKorpasr.ruecxufi). MeroAu aflflpoKcr.rMauuu Qyuxurau roJre3Hocr,' fiepee*

peureuufi. MetoAlt KoM[eHcauI{I4. MeroAst IlopofoB HecpaBHlIMocTII. ,[.ua,toronlte MeToAbI

lpI4HflTI'Ifl Peureuufi'

llpuuxrue peureuufi B ycnoBl{f,x HeonpeAeneHHOCTI'I' BuArt HeonpeAeneHHocTl4'

Crarlacrll'IecKl{e MoAenI'{ npuH'ITHfl peureuufi' MeroAlt rlo6allsoro KpLITepur' Kpurepuu Bafieca-

JIauraca, fepnefiepa, Bepuyrru-ranlaca, MaKcHMrlusurfi (Ba',raa)' MLIHI4MaI(cHolo pI4cKa

CeeuANa, fypnuua, XoA>xeca-JIeMaHa I4 Ap'

Heqerrue MHolKecrBa. ocuoeH'e onpeAeJr e,vrfl. 14 orrepaul4l{ HaA HeqerKI'IMI'I MHoxecrBaMI{'

He.rerroe MoAeJrr,rpoBaHr.re. 3aAaqu MareMarrrr{ecKoro nporpaMMripoBaH}rfl flpu HeqerKux

[cxoAr{brx ycnoBr,rf,x. frocranosx v 3a*a. Ha oc,oBe pa3nl4qHblx npI'IHuI'InoB otlrLIMaJIbHocrI'I'

Heqerxue orHoureHr4r, ofleparlu Lt Ha^orHorrreH]rflrnru, ceoftcrBa orHoureunfi. frpuurrue perueuuft

,,prr HeqerKoM orHorrreHr4r4 flpeAlo.rreHr.rfi Ha M'oxecrBe anbrepHarr,rB. flpunnrue peureuuir npil

He0KOTIbKIIX OTI{ouIeHI',If, X [peAnoqTeHI4t'

Csoffcrsa cJrolKHbrx crrcreM. OcgoeHsre [pLrHuHrIbI cl{cTeMHolo iloAxoAa K oueHKe cocrosHl4'

uyilpaBneHr.rrocJrolKHbrMr,rclrcreMar.au.C:ra6ocrpyKTypHpoBaHHbIe3allaqvylpaBnel{Lls'MeroAbII'I

c,rcTeMbt IIpI,IHflTl.I[ ylpaBneHtlecKI4x peueuufi' 14sre:rlex'rya,Ib'ble y',paBnsrouue cucTeME'l'

Heqerxoe aAa[TI,IBHoe y[paBneHI,te. MeroAbl c}IHTe3a CAY c HerIeTI(I4MI,I perynf,Toparvru. flprauuun

AByxKaHaJlluoffuueapIIaHTHocTI4'MrroroxpuTepHaJlbHble3aAaql4yripaBneHI.{9.

4. LluSopvrauuoulloe o6ecneqenue flpoueccoB aBToMarl'I3auulr

florrgtueAaHHbIx,clIcTeMbIAaHHblx.o6rexrlrAaHHbIx.Arpu6yrrro6rexros.3Ha.IeHug

AaHHbtx. Ir'4eu'rnsul(aT.pbl o6t'etcra AaHH!'IX' Arpra6yrsr O6beKrOS' 3Ha'IeHI'{q AaHHbIX'

Irl4eurra$uKaropbr o6rex:ra ,[,aHHbrx, KnroqeBbre 3JreMeHTbr AaHH'Ix' rlossrue 3a,,l4cl4 AaHHbIx'
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(Dairnsr AaHHbrx. Iiassr Aauu,x. Tpe6o BaHLtfl, flpeA.bflBJrqeMbr K 6a:aru AaHHbrx' PacnpeAeleHHble

6asbt AaHHrx.

MoAerua AaHHbIx' Pelqul4oHuag MoAenb AaHHblx' Ceresaq MoAeIIb AaHHbIx. I,lepapxuuecxar

MoAenb AaHHbIx. BgauN'tocss3l4 MelI(Ay o6tex'raulr u atpu6yraltlr'

Ctlcreurt ynpaBneHl,Ig 6a.:auu AaHHbIx. oco6eHrrocTl,I yflpaBneHl{g pac,,pe.*eJleHHblMu 6azat,wt

AaHHbrx r{ cr{cTeMbl yilpaBneHl.fl paclpe.*eJIeHHbIMI'' 6asaN',IIA AaHHblx' crau',qapru sa o6lten

AaHHbIMI4 MexAy [IoAcl{cTeMartau ACY'

IipoexrupoBaHl4e6asAaggstx.Xuggegrrltfiqur<l6asstAauHt,x.KouuenTyanbHaf,MoAeIb'

Jloruqecxaf, MoAeJrb. cnoeapu AaHHbIx, ux rla3HaqeHue' I4HTerppIpoBaHHbIe I'r He3aBI4cl4MbIe

cnoBaprr AaHHbrx. ynopn4oueuue KaHoHuqecKHx crpyKTyp. cuures rorl'IqecKl4x crpyKTyp

roKa,rIbHbIx H pac[peAeJleHHbIx 6as AaHullx'

f3b*u, r,rclonb3yeMbre B 6asax AaHHbrx. .fg'xr,r orlr4.aHl, AaHHbrx. -fsrrKu MaHr4[yn,poBaHr4q

AaHHIIMI4. Yponura a6crpalcuul'1 AJlf, onucaHlzfl AaHHbIx'

5. Ilporpauvuroe o6ecuerreHl{e ACy

oprauusaur4f, rrporpaMMH.r. O6ecueqeur,rs ACy. Texuorornu c:rpyKTypHofo rr o6rerrueHo-

opr4eHTrrpoBaHHoro [porpaMMI'IpoBaHI{fl' KoucrpyupoBaul'Ie a6cr:paxturx TI4[oB AaHHblx'

I,IHrancylruugAaHHbIxI4MeToAoB}Ixo6pa6orrcuBKJlaccaxo6texros.V|epapxul'KJIaccoB.

Earosrre yr npor{3BoAHbre KJraccbr. Ilpocroe 14 MHo)KecrBeHHoe HacrreAoBaHr4e. teperpy:xa

MeroAoB u onepaunfi o6pa6orxu AaHHbrx B Kraccax o6,,erc,oe. A6crpaxruue KJraccbr'

I,o,r.rrnropQuar o6pa6orKa AaHHbrX. BUp.ryanbHbre r4HTepsefic,, flapauerpra3auuf rr'rrroB AaHHblx B

KJraccax u Qyuxurasx. Tunosble crpyKrypbl ofiHcauur a6crpaKTrlblx AaI{HbIx (Maccua' cTeK'

oqepeAb, ABOI4qHoe Aepeno)' llporpar'ar'lupoBaHI4e MaTeMaTI4qecKI',IX crpyKryp (rnrarpuuu v

KoHeq,bre rpaQ'). MeroArt nporpawrrr'luofi o6pa6otrr'r '(aHHbIx' 
I'lrepauur v peKypcl4fl'

copruponra I4 noI,ICK. Kpuuroo6pa6ouca I{ CXaTlIe AaHHbIx' flepeuncne,,e u yilop'IA.r{rBaHl4e

rou6uHatopHblxo6rexton.BnoA-grrgoA,II,aHHbIx.o6pa6otxasafilon.

Texuoloru[[porpaMMl4poBaHl.{fl.MeroAuqecKlIeuI,IHcTpyMeHTaJIbHbIecpeAcTBapaspa6ortcu

MoAynb'oro rrporpaMMHoro o6ecueqeH[q Acy. Korr.rnurqquq 14 peAaKrr{poBaHrre cssgefi'

Bepu*r,rxaul,Ifl 14 oTJIaA,Ka llporpaMN,lr,t' AsroMaTl-I3aq[Ifl pa:pa6o,rxu IIpoIpaMMHbIx [poeKToB.

flporParvt'auaf, AoKYMeHTauufl '

BulnruKoM[oHeHTbl[pofpaMMHoroo6ecne.{eHrlr'onepauHoHHblecIIcTeMbI.Tpauclrropst.

3lty.rrrroprr.flpuxlaAHoeflporpaMMHoeo6ecne.{eHHe.floHq,rHecI4cTeMbIcl(Bo3Holo

IlpoeKTI'IpoBaHutr'



Mo.[elupylol[uecI4cTeMbIgACV'CucrelrrtMoAeJI[poBaHH,IgJleKTpuqecKl4xcxeM.

MareuatuqecKrre MoAeJrr4 orAeJrbHblx KoMloHeHT cxeMbl. ooprrauponaHl{e KoMrllercuofi MoA.JIII

flpoeKTi{pyeMofoo6r,exraHaocHoBevto.uerrefioTAeJIbHbIxKoMtIoHeHToB,

Cocrag || cTpyKTypa rpaslruecxofi noAcl4cTeMbl ACy. Basosag rpa$r,ruecraa cHcTeMa.

rlpunna^uar rpa(luuecKafl cucreMa. rnurnucruqecxprir kt reoMerpr'rqecxufi [poueccopbr'

frpoueccopbr Bh3yan,3aur4,r r4 MoHlrrop rpa$uuecr<oft noAcr.rcreMbr. Apxr,rerrypa rpasuuecKl4x

TepMI4HaJIon u Pa6ourx cranuPtil'

6. LlucrpyrvreHTaJlbHoe o6ecneqenue ACI'

TeoperauecKl4eocHOBbI,cpeACTBaI'IMeTo'[',blflpoMblilnensofi'rexgoJIOfI'II4co3AaHI'IflAcyTIl',

Acyr, AcrII[ u Ap. MoAeru u MeroAbr raAeurusur<auuu rpor43BoAcrBeHHblx rpoueccoB'

KoMtIJIeKcoBI,II{HTelpI,lpoBaHHbIxclIcTeMyflpaBneHuf'

MeroAr,t coBMecTHoro npoeKTHpoBaHI,Ig opraHI43aIII{oHHo.TexHoJI.fl4qecKl4x 
pacnpeAeJIeHHE'x

KOM'TJT.KCOB I4 cI'IcTeM yllpaBneHHfl ,.MI'l' @op*a*nu:oBaHHbIe I{eTOAF',I a*AJlv3a', cl4HTe3a',

uccJreAoBaHLIs 14 oIlTI4Ml43aUI{u MoAyJIbHbIx cTpyKTyp cucTeM C6Opa u o6pa6orKl{ AaHHbIx B

ACYTII, ACYII, ACTIIII u aP'

Me.roAul otpserrraruofi opraura3allul4 H BeAeFII4fl cIIequaJII,I3}IpoB€tHHoro uHsopr,lauHoHHofo 14

upofpaMMHOro o6ecneqeHl,Ifl ACyTft, ACy[' AcTflrl H Ap'' BKIIOqaf, 6utt'.t u 6asxu AaHHblx II

MeToAbI ux .'ITI,IMI,I3aIII,I,. MeroAlt cI{HTe3a cneu,naJlbHoro MaTeMaTI4I{ecKofo o6ecueueuul,

fla*eroB npr,rKnaAHbrx rrporpaMM r{ Tr,rrroBbrx uoAyleft, QyurquonarbHblx u o6ecne'Il'IBarou]Ix

tIoAcI'IcreM ACyTI, ACy[' ACTIIII u lp'

MeroAu [naHr.IpoBaHLIs vr .IITIIMI{3a,I{U oTIaAKI.', coflpoBo)I(Ae*r4fl' uo'4Usnraunu v

3KcunyaTaq Vu 3a^altQyurcuraorraJlbHr,Ix u o6ecnequBalouux tIoAcI,IcT.eM AC,TII, ACyIl, AC.fn[

u Ap., BKJrroqaroulue 3ALAtilr ynpaBneHl'Iq KaqecTBoM' $uuaucamu v fiepcoHanoM' MeroAst

KOHTpoJrf,, o.ecneqenur AOCTOBepHocr,r, 3arrrr.rrbr vr pe3epBlrpo BAHvrfl uuQopruauuoHH.ro 14

rporpaMMHoro o6ecneqeHl{' ACYTII' Acyfl' ACTIIII n ap'

Teope'r,Uec*I.{e ocHOBbl LI IIpI4KIIaAII'I. M.TOA'I a*u,rv3' H [oBbIIIIeHr'rr :$$e*TI'IBHOCTI'{',

HaAe)KHocTrr L\ xGByqecTI',I Acy Ha 3TaIIax ux paspa6orxu', BHeApeHIu vr gK0[InyaTauuu'

Teoperuuecrue ocHoBbr, MeroAbr vr aJrropr{TMbr A,arHocrr4poBaHr4fl, (onpe'ueleuua

pa6orocnoco6uocru,noHcKHel4c[IpaBHocrefiI{IlpolHo3upoeautlr.)ACyTI,ACy[,ACTIlflu

Ap.

TeoperuuecKr{e ocHoBbr, MeroAbI I'I aJIropI{TMbI I'IHTenJIeKTyarI'r3aIrI{I4 pe[reHplfl npLIKnaAHr'rx

saAa,{[p}1[ocTpoeHl4l4ACyilupoKorol{a3HaqeHur(ACYI"[,ACy[,ACT[tll,1-Ap.)

Teopetuuect<ue oQHoBbI, MeTo,[,L'I V aJIlopHTMbI [ocTpoeHI,I, 3Kc[epTHI,Ix '| A}IaJIoloBbIx

rloAcucreM, BKJltoqeHHrrx s ACY'|[' ACyn' ACTIIII u ap'
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Irlcnorbsoeanl,te MeroAoB aBToMarl43llpoBaHgolo rIpoeKTI{poBaHI{q Ltrfl [oBbIIxeHI4s

ssQerrueuocrlrpalpa6orrrauMoAepHl43alll4l{ACy.CpeAcreau,MeToAbI[poeKTI,IpoBaHI{fl

TexHHqecKoro, MareMarl{qecKoro, Jrr4HrBl{crl,rqecKoro Lr Apyrlrx BllAoB o6ecue'Ieuuq Acy'

paspa.orr<a M.T.AOB O6ecneqesus ..BM.CTI4MOCTI{ Lr I',I,Tefpauuu ACy', ACyTI' Acyfl'

ACTIII I{ ApyrI'Ix cI'IcreM Ir cpe'4crB yllpaBneHplfl'

2.2.flopnaoKtlpueMaIIKpIITepI4IIoqeH[IBaHuqKaHAuAaTcKoro3K3aMeHa

2.2.1.Acnupaur(coucratelr')clae'r3K3aMeHrycrHofiI4JIHrll4cbMessoft$opue'

2,2,2,Acnupaury(colrcxarelrc):a4arorcr6nonpocor:3BollpocaIIoocHoBHofinporpauue

(cr,r.n'2'1;eoupocE,l3aAa}oTcqI,3pa3Hblxpa3Aenoa)u3Bo[pocanooAHofiH3AotIo,IHI4TeIbHbIx

[porpaMM. 3a orser IIO KaX(AOMy H3 BO[pocoB CTaBHTCtr oueHKa no nqrn6aJ]lr',sofi cucTeMe'

2'2,3,oqerrxaoTBeTaco[IcKaTeJIfl(acnupaura)noocuoeuofinporpaMMeollpeAeJl{eTcflKaK

cpeAHgq r.r3 orIeHoK IIo TpeM BolpocaM ocHosHoft rrporpaMMbr npu ycnoBI4I4, r{To oHl'I Bce

TIOJIO}KI,ITCIbHbIE.

2.2.4.Oqesra oTBeTa COI4CKaTeJIfl (acnupaura) IIo AollonHarelr'nofi [porpaMMe olpeAen{eTcs

KaK cpeAHfls H3 oueHoK ilo rpeM BorrpocaM AofloJr,rrrelrsofi nporpaMMbr nppr ycJroBr4r4, r{To oHpr

BCe IIoJIox[TeIbHble'

2.2,5otuafloIIeHKa3a3K3aMeHo[peAeueTcf,KaKcpeAHggI,I3oueHoKIIolIIecTl,{BotlpocaM

(rpr.r nonpoca ocHOBHOft nporpar,rMbl U rpl'l Bolpoca AonoJIHIITensnoii rporpaMMbl) npu ycJlOBrII4'

qro oHLr Bce [o,oxr.rTeJlbHbre. Ecnr.l pe:yJrbr,pyrouree 3HaqeHI'Ie I'IMeer sl4l Apo6a c apo6noff

qacTbro 72, fipolI3BoAHTCf, oKpyrneHl4e x 6olsrueMy 3HaqeHH]o'

2,2,6 HeooxoAl,ltnlocts nepecAaqH 3K3aMeHa Bo3HHKaeT ToJIbKo B cnyqae cMeH},I TeMbI

Al4ccepTalluourrofipa6out,npHBoAgtllefiKIIs},{eHeHI4}orrayuuoficfleuHaIbHocTH.

3. vqEEHO-ME'toAutrECK-O!- u
riaulu4ATcKoro 3K3AMEHA

3. I PerconreHAyeMal ocIIoBHafl Jll{Teparypa

1.Pofiren6epr'f,'H'AsroN'IaruqecKoeynpaBneHHe'M':Hayra'1992'
2,Teopul,aBToMaTl4qecKoroynpaBnerru,'q.ru2lllol,pe:r.A.A.Bopo-Hona'M.:

Bbtcuraq urxola, 1986'

3.flonosE.H.TeopraggeltluefiublxcI,IcTeMaBToMaTI,IqecKofoyrlpaBneHHf,'

hillfi,lil];rr.crofi u coBpeMeHHofi reoprr.r aBroMarr.rqecKoro vrpaBneHr4s: Y'{'

3-x r. M.: I4ra. M|TY,2000'
5' Errlelsguon C.B., Kopontlu C.K. Honrre TI4IIbI o6paruofi cBf3I,I. Yupaa-leul{e npl4

HeorlpeAeneHHocru' M': HaYxa ' 1997 '

I'IH@OPMAIII4O HHOE OE E CIIETIEI{I4E

IIo AI4CUIIIJIpIHE
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6. psrKoe A.C. MeroAbr clrcreMHoto aHaJrLI3a: o[THMI'I3alII4f,. M.: 3xouort'lra-xa, 1999'

7. MatrauxoHos A.f . TeoperxuecKr4e ocr{oBbr aBToMaru3I4poBaHHoro yrlpaBneuus' M' :

Bucruas ruxola, 1994.
g. flocte:roB A.A. CuryaquoHHoe ynpaBneHue: Teopur H rpaKrl4Ka. M.: Hayxa, 1986'

9. Braxpoe H.M., facxapoa [.B. fpr,ruieHKoB A.A., lllHypeuxo A'A' YnpaBrIeHHe I'I

orrTLIMLI3aUlIfl IIpol43BoAcTBeHHo-TexHolorutlecKI'IX rtpoUeCcoB / IIoA peA' A'B' facxapona' Cfl6':

3ueproaroMH3Aar, CaHxr-flerep6yprucoe orl', I 995'

10. Kysueuon H.A., Kynr6a B.B., Kosanescrcuff c.c., KocsqeHKo c.A. MeroAbI aHa'ql{3a

!r cI{HTe3a MoAyJIbHblx uu$oprraaulloHHo-yflpaBJlfircufix cll-creM'

M.: OustttarYut,2002.

3.2 [onol rtIrreJIbHafl JIHTeparypa

1. Knup ,{x<. CucreMoJror}.rf,. AnroN,larugaUHf, peueH[rf, cl'IcreMHr,Ix 3aAaq.

M.: Paauo ra cnx:r, 1990.

2.VIsaHos B.A., IOiueuxo A.C. TeOpur AHCKpeTHbIx CHcreM aBToMarHqe-cKoro

ynpaBneHus. M.: HaYxa, 1983.

3. Boponon A.A. BeeaeHHe B AI4HaMI{Ky CIO}I(HbIX ynpaBnfleMblx cHcTeM.

M.: HaYxa, 1985.

4. flepno:naHcxprii A.A. Kypc reopHr4 aBToMartlqecKolo ynpalineHus. M.: Hayxa, 1986'

5. fanpunosa T.A., Xopoureecxprfi B.f. Easrr suaHufi us'remerrya,rlbHblx cl4creM. Cll6':

Ilurep,2000.

3.3 3lempoHHble (o6parOnaTeJl[,Hbler uuQOpuaUlIoHHbIe' cnpaBOrIH['Ie' HOpMaTITBHbIe I{

r.u.) pecypcr,t:

1. http://e.lanbook'com/ - 3EC llanr;
2. https://urait.ru/ - O6pasonareJlbHaq nlar$opvra <IOpaii'r>' ,{nr aysoe u ccy3oB';

3. https://repository.library.voenmeh.ru/jspui/ - 3nexrposuas 6u6trlroreKa "BoeHMex";
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