METOAUYECKHUE YKA3ZAHUA
11O OCBOEHMIO JUCHUIIJIMHDBI
«(ITPOEKTUPOBAHUE ABTOMATHU3UPOBAHHbBIX CUCTEM
OBPABOTKHN UH®OPMAIIUU U YIIPABJIEHUS

OBIIUE CBEJAEHUSA

Ilenmn: ycBOEHHME OCHOB IIPOCKTHUPOBAHUSA ABTOMATU3UPOBAHHBIX CHUCTEM
obpabotkn wHbopmaruu u ympasieHus (ACOWMY), MeTomoB u aJITrOpPUTMOB
MIOCTPOCHUS U peaiu3alliid MaTeMaTUYECKUX Mojieiell 00ObeKTOB U cucTeM Ha DOBM,
IJIAHUPOBAHUS SKCIEPUMEHTA, aHajlu3a MOJYyYECHHBIX PE3yJIbTaTOB M YIPOILICHHE
MOZENEN U UX OLEHOK.

3ajayu: HAY4YUThb CTYACHTOB MCIOJI30BaTh COBPEMEHHBIE IPOIPAMMHBIC
cpexnctBa nmpoektuposanuss ACONY miig nocTpoeHus: MpOrpaMMHBIX TPOIYKTOB JUIS
UCIIOJIb30BaHUSl MaTeMaTHMUECKUX MoJeled OOBEKTOB M CHCTEM pPA3IUYHOU
CIIO)KHOCTH; 3HaTh: BHJbl M CTPYKTYpbl HCCIEAYEMBIX OOBEKTOB U CHUCTEM;
OrpaHUYCHMS, HAKJIAJbIBAEMbIE HAa 3KCIEPUMEHT, OLICHKM IapaMeTpoOB, KPUTEpUU
aZIEKBaTHOCTH; METONBl W AJITOPUTMBI peaM3aldyd MaTEMaTUYECKUX MOJEIEN
CIOXKHBIX cucTeM Ha OBM M aHamu3a NOJYy4YEHHBIX pPE3YyJIBTATOB; OCHOBHBIC
MPOrpaMMHBIE CPEJCTBA NOCTPOEHUS TMHEHHBIX U HETMHEUHBIX OOBEKTOB U CUCTEM.

KomnereHnnn, QOCTHKEHUE KOTOPBIX IUIAHUPYETCS IO 3aBEPIICHUNA W3YYCHHS
Kypca (cM. Taba. 1):

Tabnuua 1

Ne | Komnerenuus VYpoBeHb OBIIAZCHUS

n/n

1. |OIIK-5 cnocoGHOCTBIO pemiaTh 3HaTh. MH()OPMAIIMOHHBIE TEXHOJIOTUU MPU
CTaHJapTHbBIE 3a7ja4l TPO(HECCUOHATIBHON | MPOEKTUPOBAHNU aBTOMATU3HPOBAHHBIX CUCTEM
JESATEIIBHOCTH Ha OCHOBE 00paboTKK MHPOPMALIUH U YIIPABIICHUS,
MH(pOPMaLlMOHHON 1 OnOInorpagu4eckol | yMeTh: BBIIOIHSITH IPOEKTUPOBAHHE
KYJBTYpPBI C IPUMEHEHHEM ABTOMATH3UPOBAHHBIX CHCTEM 00pabOTKH
WH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX UHPOpPMAIINY U YTIPABICHUS;

TEXHOJIOTHH U ¢ yYETOM OCHOBHBIX BJIAJI€Th. IPOIPAMMHBIMH MTPOAYKTaMH
TpeOoBaHUI HHPOPMAIIIOHHOM pa3paboTKy aBTOMATHU3UPOBAHHBIX CUCTEM
0€3011aCHOCTH 00pabOTKU U yIpaBJiIeHUs: HHPOpMaLIUeH.

2. |TIK-5 crtocoOHOCTBIO cOTIpsITaTh 3HaTh. OCHOBBI B3aUMOJICUCTBUS ITPOTrPAMMHBIX
anrmapaTHble U IPOrpaMMHBIE CPE/ICTBA B | M allllapaTHBIX CPEJICTB B COCTABE KOMILIEKCOB,;
coctaBe HH(OPMALIMOHHBIX U YMETb: BBIIIOJIHATH TIOCTPOCHHUE MOJIENIEH crucTeM
ABTOMATH3UPOBAHHBIX CHCTEM C MCIIOJIb30BaHUEM BUPTYaJIbHOH anmaparypsl,

00pabaThIBaTh BXO/IHBIE CUTHAJIBI;
BJIaJICTh: HaBbIKAMH B3aUMO/ICHCTBHS
MIPOrPaMMHBIX U annapaTHBIX CPEACTB.

3. |TIK-2 criocobHOCTBIO pa3pabaThiBaTh 3HATh: IPUHIIMIIBI [IOCTPOEHUS KOMIIEKCOB;
KOMITOHEHTBHI allapaTHO-MPOTPaMMHBIX | YMETh: IPOEKTUPOBATh HHTEepdetic
KOMIIJIEKCOB U 0a3 JaHHBIX, UCIIOIB3YS M0JIb30BaTEI,;

COBPEMEHHBIE HHCTPYMEHTAJIbHbIE BJIa/IETh. HaBbIKaMU Pa3pabOTKH MPOrpamm 1o
CPEJICTBA U TEXHOJIOTUN TEXHUYECKOMY 3aaHUIO.
IPOrpPaMMHUPOBAHHUS
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COAEP KAHME JUCLHUITJIMHDBI

JucuuminHa BKIIIOYaeT B ce€0s1 OJUH pa3Jiell, KOTOPbIA CBEACH B Ta0IUILy 2.

Tabnuia 2
Ne HamMeHoBaNHe pase/oB AHCIUILIHHEI O0beM ayIUTOPHBIX 3aHATUN IO BUJIaM B Yacax
pasnena Bcero JI 13 JIP
1  |OcnoBsl npoextupoBanust ACONY 72 36 36 0
JEKLIAA
[TpoBoauTcs 6 nexiuii o61uM 00bEMoM 36 yacoB (Tad:. 3).
Ta0muna 3
Ne | Ne Koan-
JeK- | pas3- HaumeHoBaHue Wi KpaTKoe CoAepKaHUE JIEKIIMOHHOTO 3aHSTUS BO
UM | Jerna 9acoB
O630p nuteparypsl 1o npoektupoBanuto ACOMY. OcHoBHBIE ompeneneHus,
1 1 |noHATHA, OpraHU3alLMOHHBIE MPOIEAYPHI U MPOIECChl. DTalbl MPOSKTUPOBaHUs| 6
ACONY. )KusHeHHBIH UK
2 1 |TumoBoe npoeKkTupoBaHUE HHPOPMAIMOHHBIX CHUCTEM. MeTo1010Tur 6
OCKku3HBI W pabouuit npoekT. [IpuHIMIBI mocTpoeHus ¢GYHKIMOHATHHOU
3 1 [crpykryper ACOWNY. IlpoexktupoBaHue HHPOPMAIMOHHOTO obOecrieyeHus| 6
ACONY
4 1 CoBpemennble cpeactBa pa3pabotku ACOWNY. IlpuHuunsel mnocTpoeHus 6
uHTepdeiica
5 1 OcCHOBHBIE KOMIIOHEHTHI Hporpamm i mnpoektupoBanus ACOUY wu wux 5
peanu3anus
BBon B oakcrutyatanuto. [loaroroBka oObekta k  BBOgy ACONY.
6 1 [[IpenBaputrenbHble ucnbITaHus. OnblTHas 9Kkciutyarauus. [Ipuemounsle| 6
ucneitanus. Conposoxaenne ACONY
INPAKTUYECKHE 3AHATHUSA
[TpoBomuTCs 6 MpakTUYECKUX 3aHATUN 001IM 00bEMOM 36 yacoB (Tadi. 4).
Tabanma 4
Ne Ne Kozn-
3aHs- | pa3- |HanmMeHoBaHUe MM KpaTKOE COJiepyKaHUe MPAaKTUYEeCKOT0 3aHATHs, CEMUHapa| BO
TUS | jerna 9acoB
1 1 [TpoBenenne KOMIIIIEKCHOTO aHanmavcymeCTBonmeﬁ 337144, ONpeNeNienne| o
OCHOBHBIX MOJIOKEHUN M HAlIPaBJICHUN MPOEKTUPOBAHUS
5 1 [TpoBenenne _pacvera 10 BCEM METOJOJOTHSAM, OTpejieneHne CYIIHOCTEH " 6
B3aMMOCBSI3€H
3 1 [[IocTpoeHue nuarpaMMm KOMIIOHEHTOB U aJrOPUTMAa BBIUYUCIICHUH 6
4 1 [IpoexTupoBaHue, peaiau3alMs M  HACTpOMKAa MOJEIM CHCTEMBI B 6
MPOTPAaMMHBIX TIPOTYKTax
5 1 [Pa3pabotka uHTEpdeiica moap30BaTENs 6
6 1 Hactpoiika B3auMocBsi3el Mexay OOBEKTaMH MOJeNu | uHTepdeiica 6
noJnp30oBarens. [lomHoIeHHast peau3alyst IPOrpaMMHOTO MPOYKTa




MeTtoauyeckue yKkazaHusi 0 BHINOJHEHUIO MPAKTHYECKHUX 3a1aHU .

[TpakTrueckue 3aHATHsI IPEACTABIISAIOT COOOM IPOBEAEHUE ONMCAHUS CYLIHOCTEH,
COCTaBJICHUS MOCIEA0BATEIbHOCTH PEAIN3ALNY, CO3JaHUE MOJIENb B MPOTrPAMMHBIX
OpOAYKTax, co3gaHue nHTepdeiica moap30BaTesl, IPOEKTUPOBAHUE CBA3M MOJEIHU U
uHTep(delica, KOMIOHOBKM TPUJIOKEHHUS, BBINOJIHEHUS JIOKYMEHTHPOBAHMSL.
BoeinonHenne 3agaHuil MO3BOJISIET MPHOOPECTH HEOOXOIUMMBIE HABBIKM M yYMEHHUS
paboThl B MpOJIyKTaX MoOJeNWpoBaHus U mnpoektupoBaHus ACOWNY, a Taxxe
OBJIAJIETh COOTBETCTBYIOIIMM MaTEeMAaTHMYECKUM ammapaToM TEOPHH CHUCTEM s
BBITIOJTHEHHSI paCY€THO-TpaPUUIEeCKON pabOThI U JIJIsl TIOATOTOBKH K 3K3aMEHY.

KonTpoasnbie Bompocbl. Ilepeunciute METOJOJOTHH  MPOEKTUPOBAHUS
ACOWNY. B uem coctout otiinune IDEFO ot IDEF3. Uto npeacrasnsier coboit DFD.
Yro mosioxkeHo B ocHOBY MeronoJsiornu ['eiiHa-Capcona. [[nsi dyero mpumMeHsieTcs
cnupalibHasi Mojenb 3TanoB mnpoektupoBanuss ACOWNY. llepeuncinute OCHOBHBIE
muarpaMmmbl B UML. [Insg dero wucnoneidyrorcs auarpammbl B UML. Hazosute
MPUHLINI IPOEKTUPOBAHMSI CUCTEM JTOKYMEHTO000POTA.

CAMOCTOSATEJIBHASA PABOTA CTYIAEHTA

Kax1plil CTYZE€HT CaMOCTOSATENBHO BBIMOIHSAET paboTy (cM. TabiI. 5):

Tabmuna 5
Breimonuenue CPC
Coucok Komn-Bo
Bun paboThl U copepkanue 3a1aHus
JUTEPaTyPhI 4acoB

Brinonuenue pacuetHo-rpaduueckoit padbotsl. Js 3aganHoi cuctemsl | OCHOBHAsS
BBITIOJIHUTh ONHUCAHUE CYIIHOCTEH, COCTaBUTh IOCIEIOBATEIBHOCTS |JUTepaTypa - 1-2.
peanu3anuu, CO3/1aTh MOJENb B MPOTrPaMMHBIX MPOAYKTAX, cO31aTh |JlononHu-

N . 68
uHTepdeiic  monb3oBaTens, CBA3aTb MoOJeNb U uHTepdelic, | TeabHas
CKOMIIOHOBAaTh IPWJIOKEHUE, BBINOJIHUTH JTOKyMEHTHpoBaHHe. OTUer|auTeparypa
odopmisercs o TpedoBanusm CTIT FOVpI'Y. 1-3.
OcHoBHast
IToaroroBka K 3K3amMeHy 4
aureparypa - 1-2
Cnucok OIIEHOYHBIX CPEACTB MPEJCTaBIICH B Ta0JI. 6.
Tabnuua 6
Haumeno- NeNe
Bun
BAaHHE KonTponupyemas kommnerenuus 3YHol 3a1a-
KOHTPOJIS o
pas3fenos HUH
OIIK-5 criocoOHOCTRIO periaTh CTaHAaPTHHIE 334K
Bee npodecCHOHATILHOM e TeTbHOCTH Ha OCHOBE MH(OPMALIMOHHON 1
a3 el oubnuorpaduaeckoil KyabTyphl ¢ IpUMeHEHuEM nH(popMaImonHo- | Dk3amen | 1-7
P KOMMYHMKAIIMOHHBIX TEXHOJIOTHH U C yYETOM OCHOBHBIX
TpeboBaHuil THGOPMAITMOHHON O€30MTaCHOCTH
Bee I1K-5 criocoOHOCTBIO compsiraTh anmnapaTHble U IpOrpaMMHbIE
P CpeZCTBa B cCOCTaBe MH(OPMAIIMOHHBIX U aBTOMATU3UPOBAaHHBIX | Ok3ameH | 8-18
P CUCTEM
Bee [1K-2 criocoGHOCThIO pa3pabaThIiBaTh KOMIIOHEHTHI allllapaTHO-
aspensr [P PCTPAMMEEIX KOMIUIEKCOB B 0a3 TaHHBIX, HCIIOJIB3YsI COBPEMEHHbIE| DK3aMeH 19
P MHCTPYMEHTAJIbHbIE CPEICTBA U TEXHOJIOIMU TPOrPaMMHUPOBAHUS
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THUITIOBBIE 3AJIAHUA, ITPOLHE/AYPbI IPOBEJIEHU S,
KPUTEPUU ONEHUBAHUSA

JIK3aMeH

Ilpoyeodypa nposedenus

B nagane cemecTpa CTyA€HT NOJIy4aeT TEXHUYECKOE 3aJaHNE Ha IIPOCKTUPOBAHNE
ACOWY, pe3ynpTaT BBITOJIHEHUSI KOTOPOTO MPEACTaBIsIeTCS B BUE 0()OPMIEHHOTO
otuera Ha 15-20 ymcrax Ha dk3ameH. [JONOJHUTENBHO CTYIEHT TIUCBbMEHHO OTBEYAET
Ha BOIIPOC.

Kpumepuu oyenueanus

Omauuno: TPABUWIBHOE BBIIOJHEHHE pPACUETHO-TpapUUEecKoro 3ajaHusl,
IIPaBUJIBHBIN OTBET HA BOIIPOC.

Xopowo: 70% npaBWIbHOE BBINOJHEHHE PACYETHO-TPapUUECKOro 3adaHMUs,
IIPaBUJIbHBIN OTBET HA BOIIPOC.

Yooenemsopumenvro: 50% npaBUIbHOE BBIIIOJHEHUE PACUETHO-TPAPUIECKOTO
3ananus, 50% npaBWIBHBINA OTBET HAa BOIPOC.

Heyooenemsopumenvruo: Menee 50% mnpaBUIbHOE BBINOJIHEHUE PAaCYETHO-
rpaduueckoro 3aganusi, meHee 50% MpaBUIIbHBII OTBET HA BOIIPOC.

Ilpumep

1. O6mas xapakrepuctuka mnporecca npoektupoBanus ACONY. Ilenu u >Tamsl
pa3pabOTKN KOHCAITHHTOBBIX MPOCKTOB.

2. PazpaboTka cucteMHOro mpoekTa Ha ocHoBe ctangapta [SO 12207. OcHoBHBIE
MPOIIECCHI KU3HEHHOTO IMKJIa porpaMmmMHoro odecrieuenuss ACONY.

3. Mopenu xu3HEHHOTO LKKiIa mporpammuoro odecrieuenus ACOUNY. Tlonxon
RAD.

4. CTpyKTypHBId TIOIXOJlT K MPOEKTUPOBAHUIO WH()OPMAIMOHHOW CHUCTEMBI.
OyuknuoHanbHasg moaenb ACONY. KonuuectBeHHbll ananu3 auarpamm IDEFO u
DFD.

5. O0BEKTHO-OPUEHTUPOBAHHBIA TOAXOA K aHaIM3y W MPOCKTUPOBAHHIO
MH()OPMATMOHHOW CUCTEMBI. Y HU(PUIMPOBAHHBIN A3BIK MojenupoBanus UML.

6. MonenupoBanue OW3HEC-TIPOIECCOB crenudukaiys TpeOOBaHWN Ha OCHOBE
CTPYKTYPHOTO MOIXO/Ia.

7. MonenupoBanrue Ou3HEC-TIPOIECCOB crenudukamnus TpeOOBaHU HA OCHOBE
00BbEKTHO-OPUEHTUPOBAHHOTO Moxo01a. Metoauka RUP.

8. Pa3zpaboTka Mojenu 3amuTthl JaHHbIX B ACONY.

9. Pa3paboTka 1moap30BaTeILCKOr0 HHTEpderica.

10. IIpoekTupoBaHue pacnpeeIeHHON 00pabOTKH TaHHBIX.

11. Ananu3 u ouenka npousBoaurenbHoctu ACONY.

12. Yupasnenue nmpoekrom ACONY.

13. TlpoextHas nokymentamnust ACONY. TpeboBanust [OCToB k qoOKyMEeHTAINH,
coJiepKaHue TOKYMEHTAIIUH.
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14. NuctpymenTanbHble cpeacTBa npoektupoBanus ACONY.

15. Tunuzamus npoektHbix pemiennidi ACOWMY. Hcnons3oBaHue KOpOOOUHBIX
IPOJIYKTOB U aIalITUPYEMBIX HHTEIPUPOBAHHBIX CUCTEM.

16. I'paduueckue cpeacTBa MpeAcTaBieHHs NPOeKTHBIX pemennit ACOUY
(IDEF, DFD, UML, ERD u 1.1.).

17. Pacnipenenennast o0paboTKa JaHHBIX.

18. CuctemHoe  mpoekThpoBaHue I[IporpaMMHBIX  CHUCTEM Ha  OCHOBE
CTaHJAapTU3ALIIH.

19. IIpoBepka BeIMoaHEHHS pabOTHI 1o npoekTrpoBanuio ACONY.

Hanpumep, pacuétHo-rpaduueckas 3a1a4ya MOXKET UMETh CIECTYIOIINNA BU/I.

WNmeerca peanpHas cUCTEMAa, Ha BXOJ KOTOpOM moAa€rcsi CTaOUIIbHOE
Hanpspbkenue U, paBHoe 1 B. VYpaBHeHHs, ONUCHIBAIOIIME MPOLECCH peaTbHOU
CHUCTEMBbI, UMEIOT CIECAYIOIIUN BUI:

T,U,+K,U,=K,U-U,,

U, +T,U, =K,U .

Torpa juist KaXKJ0TO YpaBHEHHMSI B JIEBOM YacCTH ypaBHEHHUSI HEOOXOJAMMO OCTABUTh
TOJILKO CTapIIyt0 MPOU3BOJIHYIO U BBIMOJIHUTH MOACTaHOBKY S = d/dt.

p =¥u —Tiuﬂ —Kﬂuﬂ,
a a a

sU, =K,U, -T,sU,.

Heo0xoaumMo mNpoOBECTH OLEHKY pa3IMYHBIMU METOJOJIOTHSIMU M IMOCTPOUTH
NrOpUTM peleHus 3aaadd. CHavana HEOOXOAMMO MOCTPOUTH CTPYKTYPHYIO CXEMY
CUCTEMBI, 3aTE€M peaJn30BaTh HHTEpPPEHC B MPOrPaMMHOM IMPOAYKTE, CBS3ATh
MOJIelib U uHTepdeic, CKOMITIOHOBATH MPUIIOKEHHE, BBHITIOJIHUTD JOKYMEHTUPOBAHHE.

CTpyKTypHas cXeMa CHUCTEMBI CTPOUTCS IMyTEM pean3aluy KaXXI0ro ypaBHEHUS
Ipy TOMOIIM CYMMHPYIOIIUX OJOKOB W HHTerpaTtopoB. l[lojmcTtaBuB 3HadeHUs
napametrpoB Kn=0,5, Knn=10, Ks=0,2, Tn=10, 75=0,4, Oynet mosydeHa ciaeayromias
CTpyKTypHas cxema (puc. 1) u BeixoaHou mpoiecc (puc. 2):

sU

,i t

S S
L o

Puc. 1. CtpykTypHas cxema UCCIeTyeMOU CUCTEMBI

0.6

0.4

0.2

-0.2
0 20 40 60 80 100

Puc. 2. Beixox cucteMsl
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B nporpamMmHOM mpOAYKTE BBIMOJHSAETCS CO3JaHHWE TOJH30BATEIHCKOTO
untepdeiica (puc. 3), B KOTOPOM ObI MMENACh BO3MOXKHOCTh 3aJaHHs HAYaJIbHBIX
3HAYEHUH TapaMeTpOB CHUCTEMBI, Jajie€ BBHIMOIHIOCh MOJEIUPOBAHUE CUCTEMBI U
pe3ynbTaThl 0TOOpaXkanuch Ha dopme (puc. 4).

] mgui2016fig E=NE)
Eile Edit View Layout Tools Help
NEHE 2290 ( 2EB50LE D% b
E’ f-l'lapamerpbr . '-Peaynb'ram- s
KoHTponnep
( Koaddmument OC 2 axes| axes2 axes3
M MuHMMaNEHBIA ToK 0.004
@ ' MakcumanbHbIi ToK 0.02
Yeunutens Conpotusnexue R1 1000
: . gonpomaneuue Eg 820000000
Iuapocucrema ONpPOTUBMEHWE
3 ConpoTtueneHue R4 15000
~ axesd axess axesh
EmkocTs C 0.004
MnyHxep
MNeys
4 - " . 2
Tag: uipanel5 Current Point: [866, 30] Position: [160, 0, 241, 301]
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B mguiz016 —_—— SR— [ESSEC)
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Koagpdumyment OC 2 I‘\‘
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MakcumanbHbIn TOK 0.02 —
Ycunutenb ConpoTtusnexue R1 1000 Tox sazanmnn; Crarusiccran omnosa; Marcumainusii yroa
1, =0004+0024 U =00023 B OTRAONEH NN WKO PRz
ConpotueneHxue R2 80000 ‘ © = 0.8 pad
Mmapocucrema Conpotusnexne R3 2000
Conpotuenexue R4 15000
Emkocte C 0.004
Nnytxep
Makcumainnoe Jansenwe 8 nopmnenoil Jlansenwe n mroxosoi
neqb nepeMeenne 1ON0THNRA! Ramepe: Kavepe:
| x, =0002 m P=16 Mila P=2 Mlla
=

Puc. 4. Unrepdeiic monp3oBarels ¢ peaJbHBIMUA JAHHBIMH

[Tocne pas3paboTku wuHTepdelica U CBI3M C MOJEIBI0  OCYIIECTBIACTCS
KOMIIOHOBKA IPOTPAMMHOTO OOECIICUCHUs] M HaAIMCAaHWE HWHCTPYKIUH IO €ro
MIPUMEHEHHUIO.

YYEBHO-METOANYECKOE U THOOPMALIMOHHOE
OBECIHHEYEHUE JUCHHUIIJIMHBI

@) OCHOBHAs TUMepamypa.:

1. bypenok, B.M. Marematuueckue METOIbl M MOJAEIA B TEOpUHU
uHopMarmoHHO wu3MepuTeNnbHbIX cucteM / B.M. bypenok, B.I'. HaiineHos,
B.W. ITomskoB.— M.: U3nareasctBo Jlans, 2011.—416 c.
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2. Xetarypos, . A. [IpoektupoBaHre aBTOMaTH3UPOBAHHBIX CUCTEM 00pabOTKU
uHopmanuu u ynpasieHus (ACONY) Tekcr yueb. ajisi By30B MO CHEHUATBHOCTH
"ABTOMATU3UpP. CHUCTEMbI 00paOoTku wuHGOpMAIMK U ymop." HampaBICHUS
"UndopmaTtuka u Beruucil. Texuuka" / J.A. Xerarypos. - M.: Beicias mkosa, 2006.
-222,[1] c. nn.

0) OonorHumenbHAaAs IUmepamypa:

1. ITopurnes, C.B. KomnbeloTepHoe MojaenupoBaHHe (PU3MUECKHX IPOIIECCOB B
nakete MATLAB Texkct yue6. mocodue mis By3oB / C.B. IlopmaeB. — 2-¢ usm.,
uctp. - CI16. u ap.: Jlaas, 2011. — 726 c. wi. 1 37eKTPOH. ONT. AUCK

2. lonbenkos, B. M. Simulink B 3amagax cucteM aBTOMaTHYECKOTO YIIPABICHUS:
VY4e6. mocobue / B. U. Jlonbenkon. — Yenssounack: M3parensctBo IOYpI'Y, 2005. —
101 c.

3. [lukwuna, I'.A. MaremaTH4ecKue MOJCIH TEXHOJIOTHYECKUX OOBEKTOB: y4eO.
nocobue 1o kypey "MojnenupoBanue cuctem yrpasienus" / I'. A. [lukuna ; mox pen.
A. B. AuapromunHa; Mock. sHepr. uH-T (TexH. yH-T), 2007. — 299 c.

8) omeyecmeeHHble U 3APYOEHCHbIE IHCYPHANLL NO OUCYUNIUHE, UMerowuecs 8
oubruomexe:

1. Bectauk HOxHO-Ypasibckoro rocyaapcTBeHHoro yHuBepcurera. Cepus:
MareMatrnyeckoe MOJICIUPOBAHNUE U MMPOTpaMMUpOBaHue: Hayd. *KypH. / FOx.-Ypai.
roc. yH-T; FOYpI'Y, 2008.

2. CucTtemHi IoCiKEHHS Ta iH(POpMaIliiiHI TEXHOJOTII | MeXIyHap. Hay4.-TEXH.
KYpH. Ha YKp., pycC., aHri. s13. / Hail. akag. Hayk YkpauHbl, Yue0.-Hayd. KOMILUIEKC
"MucTuTyT npuknagHoro cucremHoro asanuza" HTYY "KIIN". — Kues, 2010.

Dnekmponnas yuebrno-memoouueckas 0okymenmayust (Tadir. 7):

Tabmuma 7
CTYIIHOCTB (CETh
Ccouika Ha | HammenoBanue HocrynHocts (ce
Wurepner /
Bun uHdpopMma- pecypca B '
HaunmMenoBanue pa3paboTKu . . JIOKAJIbHAS CETh;
JIATEPATYPBI UHUOHHBIA | JJIEKTPOHHOMU .
aBTOPHU30BaHHBIN /
pecypc dbopme .
CBOOOIHBIN J10CTYII)
JEKTPOHHO-
bypenok, B.M. Marematnueckue JICKTPOHHO
. ounonIMuoTeyHas
OcHoBHast |MeToAbl W Mojaenu B Tteopuu |https://e.lan crcTema Wurepuer /
JuTeparypa |HH(PpOPMAIHOHHO book.com/ ABTOpHM30BaHHBIN
patyp bopman W3parenncTBa P
U3MEPHUTETBHBIX CHCTEM
Jlann
OI'JIABJIEHUE
(@ 1R3 1005 (I o3: Ty (=) 5 0 6 T 1
CONEPIKAHUE TACTIUTIIIAHBL. . 1.ceeetuetteeeesasirteeeesanntseeeesasbneseessstseeeesansssnsessasssnneeesanssneeeesas 2
D () 17 % 2
TTPAKTHUECCKIE BAHITHIS «....vveeenvreeeaueeeeesiteeesasseeessseeessnsseesassseesasseeessseesannseesassenesasneeesnns 2
CaMOCTOSTETHHAST PAOOTA CTYICHTA «.envveenrreanreeatreesireessseesnsessseessseessssesssseessnessnsessnnes 3
ITacopT QOH/IA OIIEHOTHBIX CPEIICTB ..uvvvveisrrreesssreeesssreesssseessssssnssnsssesssssesssssenesssessanns 3
TurnoBele 3a1aHus, NIPOLEAYPHI IPOBEACHUS, KPUTCPUH OLICHUBAHHUS ......vvveerrnnrrennssns 4
G )T 1Y (<) & TR 4
YuebHo-MeToandecKkoe 1 HHPOPMAITMOHHOE 00ECIICUCHUE TUCITUILINHBL. ................. 6

7




