Lenu:

METOAUYECKHUE YKA3ZAHUA
11O OCBOEHMIO JUCHUIIJIMHDBI
«OCHOBBI ABTOMATHU3NPOBAHHOTI'O ITPOEKTUPOBAHUS

OBIIUE CBEJAEHUSA

YCBOCHHUC OCHOB ABTOMATHU3UPOBAHHOIO IIPOCKTHUPOBAHUA CHUCTCM,

MCTOAOB M AJI'OPUTMOB IMOCTPOCHHA U PCAIU3AINN MATCMATHYCCKUX MO,Z[GJIeﬁ Ha
OBM C10XHBIX CUCTCM, aHAJIN3a ITIOJIYYCHHBIX PC3YJIbTATOB.

3amaun:

HaY4YUTb

CTYACHTOB HCIIOJIb30BATH

COBPCMCHHBIC IIPOTPpaMMHLBIC

cpenctBa CAIIP nns moctpoenus u MojenupoBaHuss Ha OBM Marematuueckux
MOJIEJIEN CUCTEMBI PA3JIMYHON CIIOKHOCTH.

KomnereHuun, JOCTHKEHUE KOTOPBIX TUIAHUPYETCS MO 3aBEPUICHUU H3YUYCHHS
Kypca (cM. Tab:. 1):

Tabnuna 1

Ne | KommiereHnus YpoBeHb OBIaICHUS

n/n

1. |OIIK-2 cnocoOHOCTBIO OCBauBaTh 3HATh. IPOrPAMMHBIE MPOIYKThI IPOEKTUPOBAHUS
METOAMKH UCIOIb30BAHUS CHCTEM YIPaBJICHHUS;

IPOTPAMMHBIX CPEJICTB JJISl PEIICHUSI | YMETh. HCIOIB30BATh MPOTPAMMHBIEC TIPOTYKTHI

NPaKTUYECKUX 3a/1a4 IPOEKTHUPOBAHUS, MOAEIHPOBAHUS, CHHTE3a U
UACHTU(UKAIMHA CUCTEM JIJISl BBITIOJTHEHHUS 3314
IPOEKTHUPOBAHUS MAaTEMaTHUECKUX MOJIeIEH;
BJIAJICTh. HABBIKAMH HCIIOIH30BAHUS IIPOTPAMMHBIX
CPECTB JUIsl PELICHUs NPAKTUYECKUX 3a/1a4.

2. |TIK-2 criocoOHOCTBIO pa3pabaThiBaTh |3HATh. COBPEMEHHBIE HHCTPYMEHTANIbHbIE CPEJICTBA;
KOMITOHEHTHI armnapaTHo- YMETh: CO3/IaBaTh HHTEPAKTUBHOE TIPOTPAMMHOE
IPOTPaMMHBIX KOMITJIEKCOB U 0a3 o0ecrieyeHue B cpeie MPOrpaMMHBIX MPOTYKTax
JTAHHBIX, HCIIOJIB3YSI COBPEMEHHBIE MIPOEKTHPOBAHUS M MOJICTTHPOBAHUS CHCTEM;
MHCTPYMEHTAJIbHBIE CPE/ICTBA U BJIaJI€Th: HaBbIKAaMM MTPOTPaAaMMHOM peann3aiu
TEXHOJIOTUH ITPOTPaMMHPOBAHUS QITOPUTMOB MPOESKTUPOBAHMS B COBPEMEHHBIX

IPOTPaMMHBIX IPOJYKTAX.

3. |TIK-1 crtocoOHOCTBIO pa3pabaTeiBaTh |3HATH. OCHOBHBIE ATAITBI TPOSKTHPOBAHUS MOJIEIEH
MO/JIeJI KOMIIOHEHTOB KOMITOHEHTOB MH(OPMAIIMOHHBIX CUCTEM;
WH(POPMAIMOHHBIX CHCTEM, BKIIIOYAst | YMETh. PEaTM30BBIBATH METOJIBI U aJITOPUTMBI
Mojenu 6a3 JaHHBIX U MOJIENN CHHTE3a B IPOrPaMMHBIX KOMIUIEKCAX;
uHTEep(ercoB "UeTOBEK - AIEKTPOHHO- |BJIaJIETh. HABBIKAMU Pa3pabOTKH KOMIIOHEHTOB
BBIYUCIIUTENIbHAs] MallIMHA" CHCTEM.

COAEPKAHUME JUCLHUITJIMHBI

JlucruniHa BKITIFOYAeT B ce€0s1 OJIUH pa3fien, KOTOPBINA CBENICH B TaOIHIy 2.

Tabmuia 2
O0beM ayTUTOPHBIX 3aHATUM 110 BUIaM B
paz.]jl.gena HanmenoBanue pa3ienoB JUCHUILUTHHBI qacax
Bcero JI 113 JIP
1 OCHOBBI aBTOMaTI/ISI/IpOBaHHOFO 48 32 0 16
MPOEKTUPOBAHUS




JEKLIUU

[TpoBomutcs 7 nekmuit ooum o0bEMoM 32 gaca (Tada. 3).

Tabmumna 3

Ne | Ne Koi-
JIeK- | paz- HauMmeHoBaHMe WM KPAaTKOE COJEPIKAHUE JIEKIIMOHHOTO 3aHSTHS BO

LMY | gena 4acoB

0O630p nuteparypsl o ocHoBam CAIIP. CAIIP xak 0OBEKT MpPOEKTHPOBAHUS.
1 1 |OcHoBHble TOHATHS W onperencHus. CTagud W OSTamnbl MPOSKTUPOBAHUA.| 2
[IprHIMIIBI CO3JaHUS U CTPYKTYpa

Buner  obOecniedeHHs:  TEXHHYECKOE,  MaTeMaTH4ecKoe, MPOrpaMMHOE,
JIMHTBUCTUYECKOE, HH(OPMALMOHHOE, METOJUYECKOE U OpraHU3aIMOHHOE.

2 1 ACIIEKTBl TPOSKTUPOBAHHMS W HOPMATHUBHO-TEXHHYECKHE JIOKYMEHTHI IIO 2
paszpadbotke CAIIP.
ABTOMAaTHU3UPOBAHHBII CHHTE3 CHCTEM YIpPABICHHS BO BPEMEHHOW OOJACTH

3 1 |KOpHEBBIM METOJOM IO 33JaHHOMY KPUTEPHUIO KadecTBa C IMPOU3BOJIBHBIM| 6
3aJ]aHUEM BHJIa M BKJIFOUCHHS KOPPEKTHPYIOLIUX CBSI3EH.

4 1 MeTtoibl pemieHHs CHUCTEMOTEXHMYECKMX 3a/lad B TEOPUU IPOCKTUPOBAHHMSI 6
ABTOMATH3UPOBAHHBIX CHCTEM.

5 1 Vcnionb3oBanue Teopuu rpadoB Ui MOCTPOCHUS MATEMAaTHUYECKUX MOJICICH 5

CUCTEM, 33JIJaHHBIX COOTBETCTBYIOLUIUMU CTPYKTYpPaMU.

[IporpamMHOe  oOecriedyeHHE 1O aBTOMATU3UPOBAHHOMY  HCCIIEIOBAHHIO
6 1 |MaremMaTHYecKMX MOJENCH CHCTEM pa3JIMYHON CIIO)KHOCTH, IOJIyUYeHHBIX c| 6
MCIIOJIb30BAaHUEM T€OpHH rpadoB.

3HakoMcTBO ¢ mporpamMmMmHbiMu Komiuiekcamu CAIIP u mepcnexktuBamu ux

7 1 4
pa3BUTUS.
JIABOPATOPHBIE PABOTbBI
[TpoBonuTcs 7 MabopaTopHBIX paboT 00IMM 00bEMOM 16 dacoB (Tabdi. 4).

Tabmuua 4

Ne | Ne Koa-

3aHsd- | pa3- HaumeHoBaHue WM KpaTkoe cosepkaHue 1a0opaTopHOi paboTh BO

TUS | Iena 4acoB

1 1 CTflTquCKHﬁ pacuer J'II/IHGI\/'IHI)IVX u \I’—ICJ'II/IHCI\/'IHBIX CHCTEM yNpaBICHUA 1pH|
NEHCTBUYM BO3MYIIAIOIINX BO3JEHCTBUI HA CUCTEMY

2 1 ABTOMaTU3UPOBAHHBII CHUHTE3 W AaHAJIU3 CHCTEM YIPABJICHUA C JYKECTKUMU 5
KOPPEKTUPYIOIIUMH CBS3SIMH.

3 1 ABTOMaTU3UPOBAHHBIN CHHTE3 M AHAIU3 CUCTEM YIPABJICHUS C KECTKUMHU U 5
TMHAMUYECKUMHU ITPOU3BOJIBHBIMU KOPPEKTUPYIOIIUMHU CBA3SIMHU.
ABTOMaTH3UPOBAHHOE HCCJIEIOBAaHUE MAaTeMaTUYeCKUX MOJeNeld cHucTeM

4 1 |pa3nuuHO# CIOKHOCTH O€3 TOMOJIOTMYECKHX BBIPOXKIEHUH U C PE3UCTUBHBIMH| 2
BBIPOXKJICHUSIMU.

5 1 MopaenupoBaHue W MCCIEAOBAaHUE MOJENEH HEIMHEHHBIX CTAllMOHAPHBIX 5
CUCTEM
ABTOMaTU3UPOBAHHOE HCCJIEIOBAaHUE MAaTEMAaTUYECKUX MOJAEIEH CHCTEM

6 1 |pa3nuuHON CIIO)KHOCTH C JIOOBIM BHJIOM TOIOJIOTHYECKUX BBIPOXKIEHUMH:| 4
PE3UCTUBHBIMH, EMKOCTHBIMU Y MHIYKTUBHBIMH.

7 1 [TakeTsl MPUKIAAHBIX MPOTpaMM MOJEIHPOBAHUS U HCCIIETOBAHUS CIOXKHBIX 2
CUCTEM
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MeToanyeckue yKa3aHusi 10 BbINOJHEHUIO J1a00paTOPHBIX padoT

JlabopaTopHbie paboThI MPEACTABIISIIOT coboit peuieHue 3a7a4
aBTOMATHU3UPOBAHHOTO MPOEKTUPOBAHUS KOHKPETHONW MCXOJHOW CXEMbI CHCTEMBI B
OPOrpaMMHBIX TPOAYKTaxX MOAEAUpOBaHUsA. JlJIsl BBINOJHEHUS KaxIOW 3aadu
HEO0OXO/IUMO COCTaBUTh MAaTEMAaTHUYECKOE ONMKMCAHUE 3aJaHHOW CUCTEMBbI, BBITIOJIHUTD
OPOCKTUPOBAHUE B TMPOTPAMMHBIX MPOAYKTaX MOJACIUPOBAHUS M TPOBECTH
CPaBHUTEIIbHBI aHAIU3 3HAYECHUN MMapaMeTPOB, IOJIYYEHHBIX TEOPETUYECKH, CO
3HAYECHUSAMHM TapaMETpPOB, KOTOpPBIE INOJYYEHbI B MNPOAYKTaX MOJEIUPOBAHMS.
Brinonnenune 3amaHuil MO3BOJISIET MPHOOPECTH HEOOXOTUMBIE HABBIKM M YMEHUS
paboThl B MPOAYKTaX MOJCIUPOBAHMS W TPOEKTUPOBAHUSA, a TaKKE OBIAJCTD
COOTBETCTBYIOIIMM MAaTEMaTHYECKUM annapaTroM TEOPHH CHCTEM JJIsl BBIIOJHEHUS
pacueTHO-rpaduueckoil paboThI U JJI MOATOTOBKU K 3aUeTy.

CAMOCTOATEJIBHAA PABOTA CTYJAEHTA

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

Tabmma 5
Brmonuenune CPC
Kon-
Bu paboThl v coepkaHue 3a1aHus CIucok nuTeparypsl BO
4acoB

Brinonnenue pacuetHo-rpaduueckoi padboThI.

[IpoekTupoBanre W MOAECTUPOBAHHE B CIEUUATH3UPOBAHHBIX
IMpOorpaMMHBIX IMpoOAYKTax CHUCTEMBI 110 SKBHUBaJEeHTHBLIM | OCHOBHAs JaTeparypa -
cxemaM. CorjacHoO  BBIJABa€MOr0  KaXXIOMYy  CTyAeHTy|l.

56
WH/IMBUYAIBHOTO TEXHWYECKOTO 3aJaHus OcymlecTBisieTcs | JlonoaHuTenbHas
MIPOEKTHPOBAHUE u MOJICIUPOBaHHE KOHKPETHBIX | TuTeparypa - 1-9.
HecoBIaamux cucreM, opopmiienne coriaacHo CTIT IOYpIl'Y
paloThI U ee 3aluTa.
ITonroToBka Kk 3auety OcHoBHas nuteparypa -1 4
IHACHOPT ®OHJIA OIIEHOYHbBIX CPEACTB
CnHcoK OIEHOYHBIX CPEJICTB MPEACTABJICH B Ta0. 6.
Tabnuua 6
Bu,
Hanmeno- A NoNe
KOHTPOJIS
BaHHE Kontponupyemas komnereHuus 3YHel 3aja-
(BKITIOUAst o
pasnenos o | HUH
TEKYIHil)
Bcee OIIK-2 ciocoGHOCTBIO OCBaMBAaTh METOAMKH UCHOIb30BAHUS 3auer 1
paszaens MPOTPAMMHBIX CPEJICTB JJISl PEIICHUS MPAKTHUECKUX 3a1a4
Bee [TK-2 criocoGHOCThIO pa3pabaThiBaTh KOMIIOHEHTHI alapaTHo-

IIPOrpaMMHBIX KOMILJICKCOB U 0a3 JAaHHBIX, UCIIOJIB3YySd COBPCMCHHBIC 3auer 2

PASAEIIbL MHCTPYMEHTAJIbHBIE CPEICTBA U TEXHOJIOTMH MTPOTrPaMMHUPOBAHUS
Bee [1K-1 cnocoGHOCTBIO pazpabaThIBaTh MOAETH KOMIOHEHTOB
pasierhi HH(bopMauvHOHHLIX CHCTEM, BKJIFOYast MOAEaN 0a3 JaHHBIX U MOJIENIH| 3adeT 3
uHTepQeiicoB "4e0BEK - HNEKTPOHHO-BBIYUCIUTENbHAS MalIuHa"
Bce OIIK-2 crocoOHOCThIO OCBauBaTh METOJUKU UCTIONB30BaHUS Tectupo- 1
pa3esnbl MPOrPaMMHBIX CPEJCTB AJISl PELICHHS MPAKTUYECKUX 3a/1a4 BaHUE

3



THUITIOBBIE 3AJIAHUA, ITPOLHE/AYPbI IPOBEJIEHU S,
KPUTEPUU ONEHUBAHUSA

1. TecrupoBanue

Ilpoyeodypa nposedenus

CTyneHT NpoXOAUT TECTHUPOBAHHUE, BKIIOYAIOIIEEe B CeOsl OTBET Ha 3 CIIydalHO
BBIOpAHHBIX BOIMPOCA MO OCHOBAM aBTOMATHU3WPOBAHHOTO MPOEKTUPOBAHUS.

Kpumepuu oyenusanus

3aumeno: IpaBUIIbHBIE OTBETHI Ha 2-3 BOMpOCa.
He 3aumeno: 0TCyTCTBUE OTBETOB MJIM OTBET TOJBKO Ha 1 Bompoc.

Ilpumep

1. OcHOBHBIE BU/IbI TPOCKTUPOBAHUS:

+py4HO€E, ABTOMAaTUYECKOE, aBTOMAaTU3UPOBAHHOE;

-py4HOE, aBTOMAaTHU3UPOBAHHOE;

-aBTOMaTU4Y€CKOE, aBTOMAaTU3UPOBAHHOE;

-py4HOE, aBTOMaTHYECKOE.

2. [IpoexkTupoBaHue - 3710...

+IpOIIECC CO3IaHMSI MOJIEIH COTVIACHO TPEOOBAaHUAM TEXHUYECKOTO 3a/IaHuS;

+onucaHue OOBEKTOB MPOEKTa, HEOOXOAUMOE [JIsi NPUHATHS pelieHus 00
OKOHYAHHMH WUJIU TIPOJOJKEHUHU MIPOEKTAa,;

- CClIeJOBaHUE TTOBEACHUS apaMeTPOB 00BEKTA, BKIOUEHHBIX B MOJEIIb.

-onpeeneHne QyHKIMOHAIBHBIX CBA3EH, CYLIECTBYIOIINX B CUCTEME.

2. 3auer

Ilpoyeoypa nposedenus

B mHavame cemecTpa CTYACHTY BBIJIA€TCSI pacueTHO-Tpaduueckoe 3ajaHMue,
KOTOpPO€ OH JIOJDKCH BBIINOJIHUTH, O(POPMHUTH PEIICHHE COIVIACHO CTaHAapTaM H
MPEACTaBUTh OTYET Ha 3adeT. I1o pe3ynbpraraM IPOBEPKH W OTBETOB HA BOIPOCHI
CTYJCHT ITOJTy4aeT WM HE TOJydaeT 3aveT.

Kpumepuu oyenusanus
3aumeno: npaBuibHOE pemenue 70% 3agay.
He 3aumeno: npaBunbHOE penieHue menee 70% 3amad.

Ilpumep
1. Ha ocHoBe cucteMbl auddepeHIMaTbHBIX W alreOpandeckux ypaBHEHUIH
MOCTPOUTE CTPYKTYPHYIO CXEMY CUCTEMBI U MPOBEAUTE CHHTE3 PETYIATOPA.

2. 1nst  CTPYKTYpHOM CXEMbl CHCTEMBl BBITIOJHUTE HIACHTH(PUKAIMIO BO
BPEMEHHOM 00JIaCTH Ha OCHOBE BBIXOJTHOTO CUTHAJIA CUCTEMBI.
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3. BeImomHUTE  MPOCKTUPOBAaHWE  IOJL30BAaTEIbCKOTO  HMHTepdelica B
IpOrpaMMHOM TPOAYKTE, MPU TMOMOINA KOTOPOTO TOJIh30BaTEIb CMOXET 3a/1aTh
HavagbHBIC TIAPaMETPhl CHCTEMbl W TMOJIYYUTh pe3yJbTaT MOJICIMPOBAHUS B
JMAJIOTOBOM OKHE.

Pemienue.

HwmeeTcs peanmpHass CUCTeMa, Ha BXOA KOTOpod momaércss cTabWibHOE
HanpsokeHue U, paBHoe 1 B. VYpaBHeHHs, ONMCHIBAIONIME MPOIECCHl PEaTbHON
CUCTEMBI, HIMCIOT CJICTYIONTUI BUI:

TU,+K, U, =K,U-U,,

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

Torma i1 KaXK10ro ypaBHCHHS B JICBOH YacTH YpaBHCHHS HEOOXOIMMO OCTaBHUTh
TOJIKO CTapIIyIO MPOU3BOIHYIO M BBIITOJIHUTH TOJCTAaHOBKY S = d/dt,

K K
sU, =—*U —iu}, -—2Uu,,
Tﬂ Tﬂ A

sU, =K,U, —T,sU,.

CTpyKTypHas cxeMa CHUCTEMBbI CTPOUTCS IMyTEM pean3allii KaKJI0ro ypaBHCHUS
Py TOMOINA CYMMHPYIOIIUX OJOKOB W WHTETrpaTopoB. l[lomcTaBuB 3HAYCHHS
napametpoB Kn=0,5, Knn=10, Ks=0,2, Ta=10, 75%=0,4, Oynet nosyyeHa ciaeayromias
CTpYKTypHas cxema (puc. 1) u BeIxoJiHOH mporiecc (puc. 2):

-t

Puc. 1. CtpykTypHas cxema UCCIeTyeMOU CUCTEMBI

0.6

0.4

0.2

-0.2
0 20 40 60 80 100
Puc. 2. Beixoj cucteMsl

Jlnst mpoBeneHuss WACHTH(PUKANMK HA CTPYKTYPHYIO CXEMy J00aBisieTCs
KOMIIapaTop U 3a1al0TCS HEM3BECTHBIE apaMeTpsl (puc. 3):

1 1

> Pl ) — J ——pea

S
L -

Puc. 3. CtpykrypHas cxema CHCTEMBI JIsl MPOBECHUS ACHTU(DUKAITIT
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B pesynbrare nomydyensl 3HaueHus napamerpoB 0,4 u 0,2, 4TO COOTBETCTBYET
UCTUHHBIM 3HaueHUAM. CpeHEeKBaApaTUYHOE OTKJIOHEHHE cocTaBuiIo 0.

3. B mnporpaMMHOM NpPOAYKTE BBINOJHIETCA CO3JaHUE I0JIb30BATEIBCKOIO
uHTepdelica, B KOTOPOM Obl UMeENAach BO3MOKHOCTh 3aJaHUsl HAaYaJIbHbIX 3HAUYECHUMN
apaMeTpOB CUCTEMBI, JIaJI€€ BBINOIHIOCh MOAECINPOBAHNE CUCTEMBI U PE3YJIbTaThl

oToOpaxaauck Ha popme (puc. 4).
B mgui2016 — —— (B

‘ MapameTpb! PeaynbTarhbl

KoHtponnep

Koagpguument OC 2

MUHUManNbHBIA TOK 0.004

MakcumanbHbI ToK 0.02
Ycunutens Conpotusnetue R1 1000 NMarcuwanonan cRopocTs ROpmNET Naconancanns cana JApanmcwan

) | Conpotusnenve R2 | 80000 AL — fo=7 110K

ConpoTtusnerme R3 2000
Conpotusnerue R4 15000
Emkoct C 0.004

amMn

Mapocucrema

MnyHxep

Hoaat | TAKCHMA IR HOE HEPEMCIICHIE LIEK T POTOB: VAKCHMATRNOE TEMHEPATYPA B HCN:
Y.=Tm T, =1600"C

Puc. 4. Uutepdeiic moynp3oBarens

YYEBHO-METOINYECKOE U UTHOOPMALIMOHHOE
OBECIIEYHEHUE JUCIHUIIJINHbI

@) OCHOBHAs TUMepamypa.:

1. bypenok, B.M. Marematuyeckue METOAbl M MOJAEIM B  TEOPUHU
nH(popManMoOHHO wu3MepuTenbHbIX cucteM / B.M. bypenok, B.I'. HaiineHos,
B.. ITonskoB.— M.: U3narensctBo Jlans, 2011.—416 c.

0) OonoanumenvHas aumepamypa:

1. INukuna, I'.A. MaTeMaTndecKkue MOJEIN TEXHOJOTHYECKUX OOBEKTOB: yd4eo.
nocobue 1o Kypcy "MonenupoBanue cuctem yrpasienus' / I'. A. [lukuna ; mox pen.
A. B. Auapromunaa; Mock. sHepr. uH-T (TexH. yH-T), 2007. — 299 c.

2. Hopenkos, WN.I1. ABTomaTuzupoBaHHbIE HH(POPMAIMOHHBIE CUCTEMBI. TeKCT
yue0. nocobue no Hanpasienuto 230100 "UudopmaTtuka u Berunci. texnuka" / M. I1.
Hopenxos. - M.: U3gatensctBo MI'TY nm. baymana, 2011.

3. Hopenko, MW.II. Bemenne B aBTOMAaTU3UPOBAHHOE MPOCKTHPOBAHUE
TEXHUYECKUX yCTpOMCTB U cucteM. Yuebd. [locobue / N.II. HopenkoB.—M: Beiciias
mkona, 1986.— 304c.

4. Yeroros, M.H. MoaenupoBanue HETMHEHHBIX cucTeM: YuyeOHoe mocobue. /
M.H. Ycrioros, H.B. Ilnotaukosa, H.C. Mansaskuna. — Yensounck: M3a. FOYpI'Y,
2009. — 156 c.

5. [Mopmaes, C.B. KoMmmbproTepHoe MopenupoBaHue (U3HMUYECKUX IMPOIIECCOB B
nakere MATLAB Tekct yue6. nocodue mis By3oB / C.B. IlopumHeB. — 2-e u3n.,
uctp. - CII6. u ap.: JIaas, 2011. — 726 c. un. 1 3IEKTPOH. ONT. TUCK

6. BenukoB, B.A. Teopus momobuss u wmozenupoBanus: I[IpuMEHHTENHHO K
3aJja4aM 3JIEKTPOIHEPreTUKH. YueO. I BYy30B JUISl AJEKTPOIHEPH. CIiel. - 2-€ U31l.,
nepepad. u gom. / B.A. BennkoB. — M.: Beiciias mikoina, 1976. - 479 c. un.



7. Ipsixonos, B.II. MATLAB 6.5 SP1/7 + Simulink 5/6: OcHoBBI ipuMeHEHUS /
B. I1. IpaxonoB. — M.: Conon-IIpecc, 2005. — 798 c.

8. AkynoBuy, JILM. OcCHOBb  aBTOMATH3UPOBAHHOTO  MPOEKTUPOBAHUS
TEXHOJIOTMYECKHUX IMPOIIECCOB B MAIIMHOCTPOCHUH. TeKCT yueb. mocobue st By30B
10 MAITMHOCTPOUT. criermaibHocTsaM / JI. M. Akynosuy, B. K. Illener. - Munck ; M.:
Hogoe 3nanue : Uadpa-M, 2012. - 487 c. u.

9. VcrioroB, M.H. ABTOMaTH3MpOBAaHHOE HCCIIEOBAHUE HEIMHEUHBIX CHUCTEM
yopasneaus Yue6. mocoome UI'TY, Kad. Cucremsr aBTromar. ymp.; FOYpI'Y. -
Yensounck: M3marensctBo UI'TY, 1996. - 131, [1] c.

8) omeuecmeeHHble U 3aAPYOENCHBIE IHCYPHANLL NO OUCYUNTUHE, UMEIoWUecs 8
oubnuomexe:

1. Bectnuk HOxHO-Ypallbckoro TOCyAapCcTBEeHHOro yHuBepcutera. Cepus:
MatemaTnueckoe MOJACTUPOBAHNE U TIPOTpaMMUpOBaHue: Hayd. KypH. / FOx.-Ypai.
roc. yH-T; FOYpI'Y, 2008.

2. CucTtemH1 TOCHIKEHHS Ta 1H(QOpMaIlifHI TEXHOJIOTI1 | MEXIyHap. Hay4.-TEXH.
KYpH. Ha YKp., pycC., aHri. s13. / Harl. akaj. Hayk YkpauHbl, Yuel.-Hayd. KOMILUIEKC
"MucTuTyT npukinagHoro cucremuoro ananuza" HTYY "KIIN". — Kues, 2010.

Onexmponnas yuedono-memoouueckas doxkymenmayus (Tadi. 7):

Tabmuma 7
JlocTynmHOCTh
HaumenoBanwue | (cetb MHTEpHET /
Ccpuika Ha
Bun HaunmenoBanue — pecypca B JIOKaJIbHAs CETh;
JIMTEPATYPBI pa3paboTKu P SJIEKTPOHHOW | aBTOPH30BaHHBIH
LUOHHBIN pecypc N
dbopme / cBOOOIHBIN 0-
CTYyI)
bypenoxk, B.M.
Maremaruueckue DIIEeKTPOHHO-
METOJIbl U MOJEIU B OubIMoTeYHAS
OcHoBHast 8 a https://e.lanbook. WutepHer /
TEOpPHHU cucreMa .
JaUTEpaTypa com/ ABTOPHU30BaHHBIH
UHPOPMAIIMOHHO W3narenscTBa
U3MEpPUTEIIBHBIX Jlanp
CHCTEM
OI'JIABJIEHHUE
(@ 1031005 (SR eA: Ty (=) £ 0 6 P 1
COIEPIKAHUEC JTACTIUTIIIHBL. ¢ 11vveeeisttreesessssrseessssssseesssastsssessassssessssanssssessssssssseesssnsseeeenns 1
D 0 1 5 2
JTAOOPATOPHBIC PAOOTDI .....vvieieieiurieesieeasteeesteeesiteessbeesteeabeeesbeeesbbeessbeesnbeeabeeenseeessneeses 2
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