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HaHpaBHCHI/IG [MOJATOTOBKH:

27.04.04 «YnpaBieHHe B TEXHUUECKUX CUCTEMAX»

HanpaBiaeHHOCTE:
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<<YHpaB.'ICHH€ 14 HH(bOpMaTHKa B TCXHHUYCCKUX CUCTEMAX»

[Iporpamma:

dopma o0yueHus:

(HAIMCHOBAHHC NPOYILTA / MArHCTCPCKOIT NPOrpaMMbl /CRCIATIaLHIT)

~MarucTpatrypa

(DakaTaBpHAT. NAMICTPATYPA. CHCUHATHTCT)
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*l\ OHTPOIL (DK3aMel, vac./3a4€T) ‘ IK3., 36 3K3., 36
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Pabouas nporpamma  JMCHUMIIIMHBL «ABTOMATHU3UPOBAHHOE [POEKTUPOBAHUE
CPEICTB M CHUCTEM YIIpaB/ICHHS COCTaBJIEHa B COOTBCTCTBUM C yueOHBIM I[JIaHOM 110
HanpasiaeHuto nojrotrosky 27.04.04 «YupapieHue B TCXHHYECKUX CUCTeMax» (Harpas-
JEHHOCTH (rpodunis) — "Ynpasienue U MHPopMaTHKa B TEXHUYECKUX cucTemax') Juis
2023 rona npuéma no o4HoOM U o4HO-3a04HON opmaM 00yUeHHs.

CocraBureb: i

JIOLEHT Kadeapbl aBTOMaTUKH 1%

M TEJICKOMMYHHWKALUH, K.T.H., JIOUEHT Vi

Yepeunckuii B.B.
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PaGouas nporpamma pacemoTpeHa H NpHHSITA Ha 3acelaHWM Kadenpsl aBTOMa-
TUKH U TEJICKOMMYHHKALIUH. .

[TpoTokomn ot «#y O3 roma Ne & .

3aBeayrolmii kade/1poit - Typynanos B.B.

(O IICH ),

‘Pabouas nporpamma onodpena yuedbHo-meroantveckoii komuceneii ['OYBITO
«JIOHHTY» no wanparnenuto nojarorosku 27.04.04 «YnpasjieHue B TEXHHYECKUX CH-
d creMaxy.

[IpoTokoa ot M O3 ZOiﬁ) roga Ne i
[Ipencenarens I///— CykoB C.D.

«— Soaniics)

Pabouas nporpamma npoasnena s 20 roja npuéma Ha 3acelaHuy Kadeapbl
ABTOMATHKH M TEJIEKOMMYHHUKaILHH.
[IpoTokoa oT «  » 20 roga No :

3aBeyIoIMH Kac

)€ IPOH

(NONICH) (D.H.O)
Padouas nporpamma npoasena st 20 rojia npuéma Ha 3ace/laHuu Kadeapsl
aBTOMATHKH U TEJICKOMMYHHUKaIHMH.
[Iporokosm o1 «  » 20 rona Ne ,
3apeytommii kadepoi
(noanuce) (P.H.0)
Pabouas nporpamma npoajiena s 20 roza rnpuéma Ha 3ace/laHuu Kadeapsl
aBTOMATHKH M TEJICKOMMYHHKAIHH.
[lpoTokon ot «  » 20 rona Ne

3aBe/yiomi Kadeipoi

' (1OaNNCH) (b.HO)H




1 OBBEKT, LHEJIb U 3AIAYU OCBOEHUA INCIIUITJINHBI

JluciuiuiiHa paccMaTpUBAET BOIMPOCHI, CBA3aHHBIE C H3YYEHHUEM OCHOBHBIX
NPUHIIMIIOB aBTOMATH3allMd TMPOEKTHUPOBAHUSA CPEICTB W CHUCTEM YIpaBJeHUS,
MaTEMaTUYECKUX U METOAOJOTUYECKUX OCHOB U TEXHUYECKOr0o 0OecreueHrs aHaim3a 1
ONTUMM3ALMN TPOEKTHBIX PEHICHUH, MPOTPAMMHBIX CPEACTB MOJIEPKKH IpoIiecca
MPOEKTUPOBAHUS U TOATOTOBKH MPOCKTHON JOKYMEHTALINH.

[lenpto mpenojaBaHusi MUCIHUIUIMHBI SIBISETCS MPUOOPETEHHE MaruCTpaHTaMU
TEOPETUYECKUX 3HAHUHN U MPAKTUUYECKUX HABBIKOB B 00JIaCTH aBTOMAaTHU3AI[UU MPOEKTH-
POBaHUSI CPEJICTB U CUCTEM YIPABJICHUS, COBPEMEHHBIX METO/JI0B aBTOMATU3UPOBAHHO-
ro CHUHTE3a JETCPMUHUPOBAHHBIX M CTOXACTUUYECKUX CHUCTEM YIIpaBJiCHMs, 0OecTiequ-
BAIOIIMX KAuye€CTBEHHYIO IMOJTOTOBKY MAaruCTpoB II0 HaIpaBJIEHUIO TOATOTOBKU
27.04.04 «YnpaBieHre B TEXHHYECKUX CHCTeMax» (HaAmpaBiIeHHOCTH (Tpoduiib)
«YmpaBneHue 1 nHGOpPMATHKA B TEXHUYECKUX CUCTEMAX)).

B pesynbrare 0CBOEHUSI JUCHUILIMHBI MATUCTPAHT JIOJKEH:

3HATh:

- METOJbI MOCTPOCHUS MO/IEICH HCCIIEeyeMbIX MTPOILIECCOB, SBJICHUM, 00BEKTOB U
CUCTEM

- MaTeMaTHYeCKHEe METOAbl OIECHKH 3()PEKTUBHOCTH pPE3yIbTAaTOB pa3padOTKH
CHUCTEM aBTOMATH3AINH U YTIPABJICHHSI

- METOABl KPUTHYECCKOTO aHAJIM3a W OICHKH COBPEMEHHBIX HAyYHBIX JOCTHIKE-
HUH, B TOM YHCJIE C UCTIOJIB30BAHNEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOIOTHMA

- TOAXOABI K aHAM3Y COBPEMEHHBIX METOJOB pa3pabOTKH TEXHHYECKOTO, WH-
(OPMAIMOHHOTO U AITOPUTMHUYECKOTO OOSCIICUEHUsI CUCTEM aBTOMATH3AIMK M YIIPaB-
JeHUs

- BAapUAHTbl  CXEMOTEXHUYECKHUX, CHUCTEMOTEXHHYECKUX U  ammapaTHo-
MPOTPAMMHBIX PEIICHUN JUIsI CUCTEM aBTOMATH3AllMU W YIPABJICHUS TEXHUYECKUMHU
00BEKTaMH U MPOIECCaMHU.

YMETbh:

- TPUMEHATH MOJIXObI M0 aHAJU3Yy METOJI0B MaTeMaTUYECKOTO MOAETUPOBAHNUS
CJIOKHBIX OOBEKTOB U CHCTEM YIPaBICHUS

- OCYILIECTBIISATh OLIEHKY 3((PEeKTUBHOCTU (HYHKIMOHUPOBAHUS CHCTEM aBTOMa-
TU3AIMU ¥ YIIPABJICHUS C UCTIOJIH30BAHUEM MaTEeMaTHIECKUX METOIOB

- TMOJy4YaTh HOBbIE 3HAHMS HA OCHOBE METOJOB HAYYHOIO MO3HAHUS; cCOOUpaTh U
aHAIIM3UPOBATh JAHHBIC TIO CJIOXKHBIM HAYYHBIM MPOOJIEeMaM, OTHOCSIIMMCS K mpodec-
CHOHAJIBHOM 00JIaCTH; OCYHIECTBIATh MOUCK MH(GOPMAIIMU U pElIEHUH Ha OCHOBE Jei-
CTBHI1, SKCIIEPUMEHTA U OTIbITa

- €eT BBITIOJIHATH OOOCHOBaHMUE, BHIOOP BapHAHTOB, Pa3padOTKy CXEMOTEXHHYE-
CKUX, CHCTEMOTEXHHUYECKHX U allapaTHO-MPOTrPAMMHBIX PEIICHUN I CUCTEM aBTOMa-
TU3ALMU U YIIPABJICHUS TEXHUYECKUMU O0BEKTaMU U MPOLIECCAMHU.

BJIaACTh.
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- HaBbIKaMH (OPMHUPOBAHMSI MATEMATUYECKOTO OMHUCAHUS CIOKHOTO OOBEKTa
YIIPaBJICHUS C YU€TOM U3MEHEHHUS BHEIIHUX U BHYTPEHHUX YCJIOBUM

- HaBbIKaMH (HOPMYJIIMPOBAHUS MAaTEMATUUECKUX KPUTEPUEB JJIsI OLICHKH 3 dek-
TUBHOCTH PE3YJIbTATOB Pa3pabOTKU CUCTEM YIPABJICHUS

- HaBBIKaMH HCCJIeIOBaHUS B cdhepe nmpodeccHoHaIbHON NESITEIBHOCTH C MPHU-
MEHEHHEM CHCTEMHOI'O IOJXO0/a; BBISABICHUS HAYYHBIX MPOOJIEM M HCIIOIb30BaHUS
a7ICKBaTHBIX METOJOB JJISI UX PEIICHUsS; (OpMYJIUPOBAHUS U BBICKA3bIBaHUS apTryMeEH-
TUPOBAHHBIX OIICHOYHBIX CYXXKJICHUN MPHU PEIICHUH MPOOJIEMHBIX MPO(ecCHOHATBHBIX
CUTYyaLUH.

- HaBBIKaMH pa3paOOTKH U MPAKTUYECKON pean3aii CXeMOTEXHUYECKUX, CHUC-
TEMOTEXHUYECKUX M aIlapaTHO-IIPOTPAMMHBIX PEIUICHUH JIJI1 CUCTEM aBTOMATHU3ALUU U
yIpaBieHUs] TEXHUYECKUMH O0BEKTaMU U MPOIECCAMM.

[lepeuncnennble pe3ynbTaThl OOyUEHUs SBISIOTCS OCHOBOM i (POPMHUPOBAHUS
CJIEYIOINX KOMIIETEHIUH:

— cnocobeH (popMyIMpoBaTh 3a/1aYdl YIPABIEHUS B TEXHUUYECKUX CHCTEMaxX U
000CHOBBIBaTh MeTO 16l UX pemieHust (OITK-2);

— CHOCOOEH OCYHIECTBIATh OLIEHKY 3(P(EKTUBHOCTH PE3yJbTAaTOB pa3pabOTKH
CHCTEM yrnpaBlieHus MaTematnieckumu Metogamu (OITK-4);

— CHOCOOEH OCYHIECTBIISATH COOpP M NMPOBOAHUTH AHAIU3 HAYYHO-TEXHUYECKOMN
uHdopmaIuu, 06001aTh OTEUECTBEHHBIN U 3apyOEkKHBIM OMBIT B 00JaCTH CPEJCTB aB-
tomaru3zaiuu u ymnpasiaeHus (OITK-6);

— CHOCOOEH OCYIIECTBISATh 0OOCHOBAHHBIN BHIOOP, pa3pabaThiBaTh U peaqn30-
BbIBaTh HA TMPAKTUKE CXEMOTEXHUYECKHE, CHCTEMOTEXHHYECKHE U alapaTHO-
IPOrpaMMHBIC PEIICHUS IS CUCTEM aBToMaTu3anuu U ynpasienus (OITK-7).

2 MECTO JUCHUIIJIUHBI B OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMME

JlucuuminHa OTHOCHTCS K 00s3aTenbHOM yacTu bioka 1 «Jucrurmimuabel (Momy-
JM)» y4eOHOTO TIaHa.

basupyercs Ha 3HAHUSAX, YMEHHSIX U HaBBIKaX, KOTOPHIE CTYACHT MPUOOpe mpu
OCBOCHHMH TIPOTpaMMbl OakajaBpuara Mo HANpPaBJICHHUIO MOJATOTOBKH B paMKaX YKpYII-
HeHHou rpynmnbl 27.00.00 «YipaBiieHre B TEXHUYECKUX CUCTEMAX).

3HaHWs, YMEHUS U HaBBIKH, TPHUOOPETCHHBIC NMPU OCBOCHUM JAHHOW JMCIIUILIH-
HBI, pEATU3YIOTCS CTYJACHTOM MPH MPOXOXKICHUN Y4eOHON U MPOU3BOJACTBEHHON TMpaK-
THUKH, TTPOXOKJACHUU TOCYJapCTBEHHON UTOTOBOM aTTECTAIMU, IPU U3YYEHUU TUCIIUII-
JIUH:

- «MaremaTu4ecKoe MOJICTMPOBAHUE OOBEKTOB U CUCTEM YITPaBICHUSIY;

- «CoBpeMeHHbIe MTPOOJIEMbI TCOPUU YIIPABICHUS;

- «IHTENNEKTyaIbHBIE CUCTEMBI YIIPABJICHUSY;

- «MaremaTu4ecKre METOAbl ONITUMU3ALIUI.



3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI

3.1 Pacnipeesienne y4eOHbBIX 4YaCOB M0 TeMaM JUCHUIINHBI M BUIAM 3aHATHI

HanmeHnoBanue TeMbI KomnnyectBo yacos
(comepxkaTebHBIX MOIYJICH) (ounast / 0uHO-3a049Has hopMma)
B Tom uncie
Bcero/
Jlexkmmm | JlaGop. ITpaxr. CP

Tema 1. UHCcTpyMeHTaNIbHBIE CPEACTBA U
TEXHOJIOTMU KOMIUIEKCHON aBTOMaTH3a-
LIMM 3Tana NPOEKTUPOBAHUS CPEICTB U
CUCTEM YIIPABJICHUS

3/3 2/1 0/0 - 1/2

Tema 2. Mopenu u METObI aHATN3a CHC-
TEM U CPEJCTB yIPABJICHUS MPH aBTOMa- 3/3 2/1 0/0 - 1/2
TH3AIMHU Tara MPOESKTHPOBAHHSI

Tema 3. Moenu 1 METOIbI CHHTE3a CHC-
TEM M CPEJICTB yIIPaBJICHHUS IIPU aBTOMa- 33 2/1 0/0 1/2
TH3AIMK 3Tala MPOEKTUPOBAHUS

Tema 4. CAIIP nns npoekTupoBaHus U

20/18 2/1 12/2 - 6/15
ONTUMU3ALNH JIeTepMUHUPpOBaHHBIX CAY

Tema 5. CAIIP nns npoekTupoBaHus u

onTHUMH3aUH croXxacTnueckux CAY 99 211 4/0 i 3/8

Tema 6. IIpoexktupoBanue ¢punpTpoB Kai-
MaHa CpeACTBaMU MPHKIAAHBIX mporpamMm | 12/12 2/1 6/2 - 4/9
JUISL TMHAMAYECKOTO MOJICITHPOBAHHSI

Tema 7. [IpoekTupoBaHrE€ ONTHUMAIbHBIX
JMHEHHO - KBaIPATHUYECKUX rayCCOBCKHUX
PETyISTOPOB B Cpejie MPUKIIATHBIX TPO- 13/13 3/1 6/2 - 4/10
rpaMM JiIst IMHAMHYECKOTO MOJICTHPOBA-
HYSI

Tema 8. JluHamMuueckast ONTHMHU3ALIHS
croxactuueckux CAY cpeacrBamu npu-

12/12 2/1 6/2 - 4/9

KJIQJIHBIX TIPOTPaMM JUIsl TMHAMUYECKOTO
MOJICTTUPOBAHUS
KonTakTHas paboTta (10NMOTHUTENbHAS) 6/8
Kypcosas pabora 27127 27127
Hroro mo BuaaM 3aHITHI 108/108 17/8 34/8 0/0 51/84
Kontposn 36/36

HUTOT'O 144/144

(I)Ole/lpOBaHl/Ie KOMHeTeHHl/Iﬁ B pe3yjabTaTe 0CBOCHUA TEM NJHCHUIIJIUHBI

Komnerenuuu TeMbl TUCIUIUIMHEI, HAlleJICHHBIC Ha (POPMHUPOBAHHUE
KOMIIETEHIIUHU
OIIK-2 Temsr 1, 2, 3
OIIK-4 Temn1 4,5, 6,7, 8
OIIK-6 Temsr 4, 5,6, 7,8
OIIK-7 Temsr 1, 2, 3




3.2 Jlexkuun

Tema 1. UHCTpyMeHTanbHBIE CPEACTBA U TEXHOJOTUU KOMIUJIEKCHOW aBTOMATH-
3alliu ATara MPOEKTUPOBAHUS CPEJICTB U CUCTEM YIPABIICHUS.

ConeprxaHue TeMsl 1:

Beenenue. 3anaun kypca. [IpoGiemarnka aBTOMaTU3MPOBAHHOTO MPOEKTUPOBA-
Hus. [locTaHoBKa 3a7jaun aBTOMAaTU3allMU MIPOEKTHUPOBAHUS CUCTEM U CPEACTB YIIpaB-
gerusi. CUCTEMHBIH MOAXOM K MPOEKTUPOBAHUIO CUCTEM M CPEJCTB YIpPaBICHUS.
CrpykTypu3aius mpoiiecca MPOSKTHPOBAHUS CUCTEM M CPEACTB ympasieHus. Knaccu-
¢ukanus CAIIP. ®dynkimonansHoe Ha3HaueHue unterpupoBanHbix CAE/CAD/CAM-
CHUCTEM NpHU MPOEKTUPOBAHWU CHCTEM M CPEACTB yrpaBieHHs. DyHKIMOHAIbHBIN U
CTPYKTYpPHBIN cocTaB HHTErpupoBaHHbIX CAIIP.

Jlutepatypa k Teme 1: [1, 2]

Tema 2. Mozenu 1 METOBI aHAJIA3a CUCTEM U CPEICTB YIPABJICHUS IIPU aBTOMa-
TU3ALUH 3TAIA IPOCKTUPOBAHUS.

ConeprkaHue TEMBI 2:

MopenbHOe IpeACcTaBlIeHNne CPEACTB U CUCTEM yIpaBiieHUs. Metoasl GopMupo-
BaHMsI MOJEJIEW CUCTEM M CPEACTB YIIpaBiI€HUA. METOAbl aHAIM3a CUCTEM U CPEACTB
ynpasieHuss B CAIIP u tpeboBaHMs K HUM. AJNTOpPUTMBI U METOAbl aHaIM3a CTaTHYe-
CKHMX PEKHMMOB CHUCTEM M CPEICTB ymnpasieHus B nHTerpupoBaHHbix CAIIP. Anropur-
MbI U METO/Ibl aHAJIM3a CUCTEM U CPEACTB YNPABIEHUS BO BPEMEHHOM 00JacTH B UHTET-
pupoBaHHbIx CAIIP.

Jlutepatypa k Teme 2: [1, 2]

Tema 3. Monenu 1 METOJbI CHHTE3a CUCTEM M CPEACTB YIIPABIICHUS MPU aBTOMA-
TU3ALMU 3TAIa MPOESKTUPOBAHUS.

ConepxkaHue TeMbl 3:

Metoapl M aIrOpUTMBI MApaMETPUUECKON ONTUMH3ALMU CUCTEM U CPEJICTB
ynpasienuss B uHterpupoBanubix CAIIP. Knaccudukaius mporeayp CTpyKTYpPHOTO
cuHTe3a TexHudeckux cucrem B CAIIP. AIroputmbl 1 METOIbI CTPYKTYPHOT'O CHHTE3a
cucteM u cpencts yrpanienus B CAIIP.

Jluteparypa k Teme 3: [1, 2]

Tema 4. CAIIP mig npoeKTHpOBaHUS W ONTHUMHU3ALMU JETEPMUHUPOBAHHBIX
CAY.

ConepxkaHue TeMbl 4:

Mogenu CAY npu nNpoeKTUpOBaHUHU. YTIPABISIEMOCTh U HabI0gaeMOCTh. ONTH-
MajbHOe ynpasieHue. CHHTe3 HaOJIOJAIOMIMX YCTPOMCTB MOJHOTO M MOHUKEHHOTO
nopsakoB. MozaenupoBanue 3aMkHyTOM CAY ¢ HaOM01al0UMHU YCTPOHCTBAMHU.

JIureparypa k Teme 4: [2, 4, 6, 9, 10]

Tema 5. CAIIP nyist npoeKTUpOBaHUS M ONTUMHU3AaLKUU cToxacThueckux CAY.
Conep:kaHue TEMBI S:




AHanu3 ciy4yalHbIX mporeccoB. OCHOBHBIE XapaKTEPUCTUKU CIyYalHBIX MPO-
neccoB. CTamoHapHBIE Clly4allHbIE MpoLecchl. PaciinpenHas nuHaMu4YecKasi CUCTEMA,
dbopmupyronuiit hpuasTp. [IpeodbpazoBanne TUHAMUYECKON CUCTEMOM ClydaitHOM moMe-
xu. OLEHKa COCTOSIHUSI CUCTEMBI B YCIIOBUSIX ITOMEX.

Jlurepatypa k Teme 5: [3, 4, 6, 9, 10]

Tema 6. IlpoektupoBanue ¢uapTpa Kanmana cpeactBamu NPUKIAAHBIX IPO-
rpaMM JJisl JUHAMUYECKOTO MOJIETIMPOBAHUS.

ConeprxaHue TeMbI 6:

Metonuka cunte3a ¢unbtpa Kanmmana. Kpurepuit cunresa ¢guibtpa Kanmana.
Crpykrypa ctoxactuueckod CAY c ¢unbtpom Kammana. MonenupoBanue oObekTa
ynpasienus ¢ puibTpom Kanmana.

Jlurepatypa k Teme 6: [3, 4, 6, 9, 10]

Tema 7. [IpoexTupoBaHuEe ONTUMAIBHBIX JTUHEHHO - KBAJPATUUYECKHX TayCCOB-
CKUX PETYJISTOPOB CPEJCTBAMU MPUKIAIHBIX MPOrpaMM JJii TUHAMHYECKOTO MOJEIU-
pOBaHUAI.

ConepkaHue TeMBbI 7:

[TocTaHoBKa 3a7a4n CHHTE3a ONMTUMAJIBHOTO JTMHEWHO-KBAIPATUUECKOTO TayCOB-
ckoro peryisaropa (JIKI'). Meroauka cunteza JIKI'. MoaenupoBaHue TUHAMUKH CTO-
xactuueckoit CAY ¢ ¢punpTpom Kanmana.

Jluteparypa k Teme 7: [3, 4, 6, 9, 10]

Tema 8. Jlunamuueckas ontuMu3zanusi croxactudeckux CAY mpukiaaHbIX mpo-
rpaMM JJIsl AMHAMUYECKOTO MOJICIUPOBAHUS.

CopaepxkaHuE TEMBI 8:

IToctanoBka 3amaun OUHAMHUYECKOM onTuMu3anuu. McciaemoBanwe merona IH-
HAaMUYECKON ONTUMHU3AIUM CPEACTBAMU MPUKJIIAJHBIX MPOrpaMM ISl JUHAMUYECKOTO
MOJIETUPOBAHUS B YCIOBUSIX cTroxacTuueckoit CAY.

Jlurepatypa k Teme 8: [3, 4, 6, 9, 10]

3.3 IlpakTnyeckue (CEeMUHAPCKNE) 3AHATHS

B yueOHOM M1aHe HE 3arIaHUPOBAHO.
3.4 JIabopaTopHbIe padoThI

Ne Tema 3ansaTus Oo6wem, | Jlurepa-
/T yac. Typa
OYH/OYH.-
3a04H
1 [IpoekTrpoBaHNE HEYETKUX PETYIATOPOB. 4/2 [5, 6]
2 CuHTE3 ONTHMAIBHBIX PETYISTOPOB 4/0 [4, 6]




No Tema 3ansTHS O6bvem, | Jlutepa-
/i yac. Typa
OYH/OYH.-
3a04YH
[IpoekTupoBanue HaOMOAATENCH IS JIMHEHHBIX JIETEPMUHHPO-

3 POCKTHP n A ACTEPMUHHP 40 | [4, 6]
BaHHBIX CHCTEM. —

4 [IpoekTupoBaHue JUHEHHBIX CUCTEM MPHU CIYYAMHBIX BO3JCUCT- 40 3, 4, 6]
BusiX. [locTpoeHne KoppensmoHHbIX (PYHKIHA. —! = =
Cunre3 punprpa Kanmana, AHaIN3 TUHAMUKH CTOXaCTHYECKOM

5 (uteTp A 6/2 [3, 6]
CAY.

6 [TpoekTupoBanue HaOIOAATENS — JIMHEHHO-KBAIPATUIECKOTO 6/2 [3,6,,
rayCCOBCKOTO PEryJsaTopa. 9, M
HccnenoBanue MeToia JMHAMUYECKOW ONTUMHU3AIMK CPEICTBA- 3,69

7 MU MPUKJIATHBIX IPOrPaMM I JHHAMHUYECKOTO MOIEIHPOBa- 6/2 —’16’ =
HUs B ycJoBUsIX croxactuueckon CAY. 10]

UTOI'O: 34/8
3.5 CamocTrosiTesibHasi padoTa CTyIeHTa

No Bunel camocTosTenbHON pabOThI CTYAEHTA O6mbewm, gac.
/11 OYH/OYH.-3209H

1 M3ydeHue TeKIIMOHHOTO MaTepralia 8/20

2 [ToaroToBka K MpakKTUYECKUM 3aHSATHIM 0/0

3 [ToaroToBka K 1a00paTOPHBIM 3aHATHUSIM 16/37

4 BrimonHenne KypcoBoid paboThI 27127

HUTOI'O: 51/84

3.6 KypcoBoii npoekT (pa6oTa), MHAMBUAYAJIbHOE 32 1aHUE

Y4yeOHBIM TUIAHOM B paMKaxXx OCBOGHHUS JHUCIHHUIUIMHBI MPETyCMOTPEHO
BBITIOJTHEHNE CTYZAEHTAMH KYPCOBOM PadoThI.

TemaTuka KypcoBoi pabOThI CBA3aHa C UCCIETOBAHUIMH METOJIOB U aJITOPUTMOB
aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS CUCTEM U CPEACTB YIIPABICHUS.

Ilens xypcoBoii paboThl — aBTOMaTH3uWpoBaHHBIM cuHTE3 CAY o00BekTamuy,
KOTOpbIE pacCMaTPUBAIOTCS CTYJACHTaMHM Kak 0a30Bbl€ B TeMaX MaruCTEPCKUX AHUCCEp-
Talui.

KypcoBas paboTta qoimkHa cojepkaTh aHaIM3 Ipoliecca Kak 00beKTa aBTOMaTH-
YECKOTO YIMPABJIEHHUS C TOUYKHU 3PCHHSI MaTePUATBHBIX MIOTOKOB U UX WH()OPMAITMOHHBIX
MEepPEeMEHHBIX, pa3paboTKy Koumenmuu mnoctpoeHuss CAY, pa3paboTKy CTPyKTypHOUH
cxembl CAY, aBromaTuszupoBaHHblil cuaTe3 CAY, aHanu3 NUHAMHUKU pa3paboTaHHOMN
CAY.

Pa3paboTka Bcex paszmenoB pabOThI JoKHA 0a3UpOBATHCS HA MaKCUMaJIbHOM
WCIIOJb30BaHUN MPOTPECCUBHBIX TEXHUYECKUX CPEACTB M MEPEIOBOM TEXHOJOTHUHU.
CoOTBETCTBYIOUIME pEUIEHUS] — NPUHUMATHCS Ha OCHOBE aHalM3a COBPEMEHHOM
TEXHUYECKOU JIUTEPaTyPHI.
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Ob6beM KypcoBoit pabotel — He Oonee 40 crpaHul] COPOLIIOPOBAHHBIX
PYKOIUCHOTO WJIM MAalIMHOMHUCHOTO TeKcTa. CTyeHT 00s13aH 0OpMHUTH pabOTy CTPOTO
B COOTBETCTBUU C YCTAHOBJIICHHBIMH TPEOOBAHUSIMHU.

Teopetnyeckue cBeeHMs sl KCCICIOBAHMS M3 CIEAYIOINX UCTOYHUKOB [1 - 7,
9, 10].

4 ®OHI OHEHOYHbIX CPEJACTB

4.1 Kpurepuu 1 mKaJdbl 1Jisi HHTETPUPOBAHHOI OlEHKH YPOBHS cGopmMHpo-
BAHHOCTH KOMIIeTeHIIUH

Cocmasnaowas komnemeHyuyu — noJTHOMaA 3HAHUU

HYJIEBOW YPOBEHb: HEBEPHBIE, HE APTYMEHTHUPOBAHHbIE, C MHOYKECTBOM I'pyOBbIX OIIU-
OOK OTBETHI Ha BONPOCHL. Y POBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHMIA;

MHUHHMMAJIbHBI YPOBEHb: JAHBI HE MOJHBIE, HETOYHBIE U HEAPTYMEHTUPOBAHHBIE OTBE-
Thl Ha BONpPOCHI. [J[oIMy1ieH0 MHOTO rpyObIX OMIMOOK. YPOBEHb 3HAHWI HUXKE MUHU-
MaJIbHBIX TPEOOBaHMUIA;

IIOPOTOBBIN YPOBEHB: JaHbl HEIOCTATOYHO IIOJIHBIC, TOUYHBIC U apIyMEHTHUPOBAHHBIC
OTBETHI HAa BOIIPOCHL. I1710X0 3HAET TEPMUHBI, ONIPEACIICHNUS U IIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMUIBL. J{omyIieHo MHOTo HerpyObIX OIIMOOK;

CPEHUM YPOBEHb: JJaHbI TOCTATOYHO IIOJIHBIEC, TOYHBIE U APTYMEHTUPOBAHHBIC OTBETHI
Ha BONIPOCHI. B 11€10M 3HAET TEPMUHBI, ONPEAEICHUS U TIOHITHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIIECHHUS, TPUHLIHUIIBI. JIOMyIIEHO HECKOJIBKO HErpyOBIX OLIMOOK;

MIPOJABUHYTHIN YPOBEHB: JaHbI MOJHBIC, TOYHBIE U APIYMEHTHUPOBAHHBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONPEACIICHNS U MTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILICHUS1, NPUHUMIIBL. J[OMyIIEHO HECKOJIBKO HErPYyOBIX OLINOOK;

BBICOKMM YPOBEHbB: JJaHbI MOJHBIE, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Cbl. 3HAET TEPMUHBI, ONPEIACIECHUS U MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOUICHUS, IPUHLHUIBL. JIOIyIIEHO HECKOIBKO HETOYHOCTEM.

Cocmasnarowas KomnemeHyuu — yMeHus

HYJIEBOW YPOBEHb: MOJHOE OTCYTCTBUE NOHMMAHHS CYyTH METOJMKH PELICHMS 3a/1a4H,
JIOITYILIEHO MHOYKECTBO IPyOeHIINX OIIMOOK / 3a/1aHusI HE BBINOJIHEHBI BOOOIIIE;

MUHUMAaJIbHBIN YPOBEHb: c1a0oe MOHMMaHUE CYyTH METOJIUKHU PELICHUs 3ajauu, JIOIy-
HieHbl TpyOble ommnOKu. Pemennst He o6ocHOBaHbl. He ymeer ncnosiab30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

HNOPOTOBBIM YPOBEHB: JIOCTATOYHOE MOHMMAHUE CYTH METOJIUKU PEIICHUs 3a[auu, J0-
nyieHsl omuOKky. PemieHust He Bcerzia 000CHOBAHbBI. Y MEET UCIOJIb30BaTh HOPMAaTHB-
HO-TEXHUYECKYIO IUTeparypy. He opueHTupyercs B cienuanibHON Hay4HOU JIMTEPATY-
pe;

CPEIHUI YpPOBEHb: B LIEJIOM IOHUMAET CYTh METOJMKH PELICHUS 3aJa4M, JOIYIIEHBI
omnOku. PemeHnss He Bcernma OOOCHOBaHBL. YMEET MCIOJIB30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYYHYIO JIMTEPATYpYy;



IIPOJIBUHYTHIN YPOBEHb: B LIEJIOM OHUMAET CYyTh METOAMKH PELICHUS 334a4H, TOMyLIe-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATh pellieHUs. YMEET UCIOJIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CHECLUAIbHYIO HAYYHYIO JINTEPATYPY;

BBICOKMH YPOBEHB: TOHUMAET CyTh METOAMKH pelieHus 3aaaun. CriocodeH 000CHOBATh
peuieHus. Y MEET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHHUAIBHYIO HAYYHYIO
JUTEPATYpPy, IEPEIOBON MPOU3BOICTBEHHBIN OIIBIT.

Cocmasnsaowas KomnemeHyuu — 81a0eHuUe HAebIKaAMU

HYJICBOU YPOBEHB: HE IEMOHCTPHUPYET BIaJCHNE HABBIKAMH BBHITIOJIHEHUS TIpodeccro-
HaJILHBIX 3a1a4d. He MOoKeT BBIIIOJIHHUTD 3aaHUS;

MHHUMAQJIbHBIA YPOBEHB: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBITIOJHEHUS MPO-
(dbeccroHANIbHBIX 3a7a4. VICTIBITHIBAET CYIIECTBEHHBIC TPYIHOCTH MPU BHITIOTHEHUU
OTJICTbHBIX 3aJJaHUI;

MIOPOTOBBLIN YPOBEHB: BIIaJIeCT HABBIKAMH BBITIOJIHCHHS TTPOQPECCHOHATBHBIX 3a7a4 Ha
IIOPOTOBOM ypOBHE. 3aJIaHUs BBIMOJIHAET MEJICHHO Y HEKAaY€CTBEHHO;

CpeIHHUH YPOBEHb: BllaJieeT HaBbIKAMH BBIMOJHEHUS MTPOGECCHOHANIBHBIX 3a1ad. 3a1a-
HUS BBITIOJIHSAET Ha CPEJIHEM YPOBHE IO OBICTPOTE U KAaYECTBY;

IIPOJIBUHYTHIM YPOBEHB: BJIAJICET YBEPCHHBIMH HABBIKAMH BBITIOJHEHHUS TTPOQeccro-
HAIBHBIX 3a7a4. BBICTPO M KaYECTBEHHO BBINOJIHACT 3a/IaHUsI, HHOTA JOITYCKasi He-
3HAYUTEJIbHBIE TTIOTPEIIHOCTH;

BBICOKHI YPOBEHB: BIIaJICET YBEPEHHBIMU HABBIKAMHU BBINMOJHEHUSI TPO(ECCHOHATb-
HBIX 3a/1a4. BBICTPO M Ka4ECTBEHHO BBLIMOJIHSET 3aJaHus, MPU HEOOXOIUMOCTH Je-
MOHCTPUPYSI TBOPUYECKUUN MOJIXO.

Obobwennas oyeHKa chopmMuposanHocmu KoMnemeHyul
HYJICBOM ypOBEHBb: Ha HYJEBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIONIME; OJIHA
WU JIBE 13 TPEX, OCTANIbHBIC — Ha 00JIee BEHICOKOM YPOBHE;
MUHHMAaJIbHBIN YPOBEHb: HA MHHUMAJILHOM YPOBHE C(DOPMHUPOBAHBI: BCE COCTABIISIO-
Me; OJHa W JIBE U3 TPEX, OCTAIbHBIC — HAa 00JIee BHICOKOM YPOBHE;
MIOPOTOBBIN YPOBEHB: HAa IMTOPOTOBOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIINE; O/I-
Ha WK JBE U3 TPEX, OCTaJIbHbIEC — Ha 00JIee BRICOKOM YPOBHE;
- CpPeIHHI YpPOBEHB: Ha CpeJHEM ypOoBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIOIIUE; OJIHA
WM JIBE U3 TPEX, OCTaJbHbIC — HA 00JIee BHLICOKOM YPOBHE;
- MPOJABUHYTHIN YPOBEHb: Ha MPOJBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
1IHE; OHA WU JIBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;
- BBICOKHUU YPOBEHb: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABJISIONINE KOMIIE-
TESHIUH.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOTI0 Omiera

Bonpocsl k 3k3aMeHy:

CucTeMHBIN TTOAXO0/1 K POEKTUPOBAHUIO.
CrpykTypa npoiiecca IpOeKTUPOBAHUS.

3. Crpykrypa Texaudeckoro odecreuenust CAIIP.

A
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4. Marematnyeckoe oOecrieueHue aHannu3a MPOeKTHBIX penieHuil. KoMnoneHnTsl ma-

TEMaTUYECKOr0 00EeCTICUeHHUS.

MareMatnyeckoe o0ecreueHrne CHHTE3a MPOEKTHBIX PEIICHH.

[TocTanoBKa 3a/1a4 mapaMeTpUYECKOTO CUHTE3A.

[TocTanoBKa 3a/1a4 CTPYKTYpPHOTO CHHTE3a.

Metoasl ctpykTypHoro cuateza B CAIIP.

. Cucremnsie cpeapl CAIIP: Ha3HaueHUE U COCTAB.

10 MeTtoauku NpOeKTUPOBAHUS ABTOMATU3UPOBAHHBIX CUCTEM.

11. ABTOMATU3UPOBAHHBIN CHUHTE3 ONTUMAJIBLHOIO PEryjsaTopa MO HHTErPaIbHO-
KBaJpaTUYHOMY KPUTEPHUIO KAUECTBA.

12.Kputepuii cuHTe3a yCTPOICTB OLIEHKU COCTOSTHUS B I€TepPMUHUPOBaHHBIX CAY.

13.ABTOMAaTH3MPOBAaHHKIN CHHTE3 HaOmoaarens JlroenOeprepa (TIOTHOTO TOPSIKA).

14. ABTOMaTHU3UPOBAHHBIA CUHTE3 PEAYLIMPOBAHHOIO HaOmroAaTess (MIOHUKEHHOTO
MOPSIZIKA).

15.Kputepuii cuHTe3a yCTPONCTB OIICHKU COCTOSIHUS B cToxacTuyeckux CAY.

16.ABTOMaTH3MpOBaHHbIN cuHTe3a huibTpa Kanmana.

17.AsromatusupoBannsbiil JIKI" — perynaropa croxactuueckux CAY.

©o~N O

IIpumMep 3K3aMeHAIMOHHOTO OUJIeTA:

I'OYBIIO «I[OHEL[KHPI HAL[HOHAHBHI;IPI TEXHUYECKUU YHUBEPCUTET»
[Iporpamma moAroTOBKU: MarucTpaTypa

Hamnpagsnenue noarorosku: 27.04.04 «YnpapieHne B TEXHUYECKUX CUCTEMAaX)»

Marucrepckas nporpamma: YnpasieHue U HHHOpMaTHKA B TEXHHUECKUX CHCTEMax

Cemectp: 1

YyeOHast AuCUMILTHHA: ABTOMAaTU3HPOBAHHOE IPOEKTUPOBAHKE CPEJICTB M CUCTEM YIIPaBICHUS

BUJIET Ne 1
1. Ctpykrypa Texunueckoro ooecneuenust CAIIP.

y(s) 50(1+0.2s) .
u(s) s?(1+0.02s)

2. Jlns oObeKTa yrpasJeHus, 3aJaHHOTO TepeaatouHoi Gpyakuueit W (S) =

a) MOJIYYUTh ONHCaHHe 00BEKTa B IPOCTPAHCTBE COCTOSHUM;

0) CHHTE3WpOBaTh PEAYLMPOBAHHBIM HAOIIOIATENb, CUMTast U3MepsAeMoil mepemenHoi X, (). [Tomy-
YHUTh TIEPEXO/IHBIC XaPAKTEPUCTHKHA CUCTEMbI OTHOCHTEIILHO NEPEeMEHHBIX cocTosiHus X(t) M uX oreH-
ku X(t).

B) cdopmupoBats BI'Tl ¢ Takumm XapaKTEPUCTHKAMU: E[é(t)éT (t)]z =>0; E[H(t)HT (t)]z 0>0,
Z=TZI", rne I' — BekTOp cTONGEI IPUBEICHNS IIYMOB K 0OBEKTY BHIOPATh MPOM3BONBHBIM; 3a/1aTh
napaMmeTpsl popmupyromux GuiabTpoB U nponyctuth yepe3 Hux BI'L. Cunrtezuposars Kammana c

IIOMOIIIBIKO KOMAaHABI:
[Gk, Ks, Pf]=kalman(G,=Z,0),

rme G — pacmupeHHas MoJedb OOBEKTa B MPOCTPAHCTBE coCTOssHUM ¢ yderom BI'I, T.e.
G={AB,C,D}, B=[B,I'], D=[zeros(m,r)].

T) 10 3aJaHHBIM IoKa3arexsaM KadecTBa (tpe=0,5¢ n Ah=8%) cunresuposars LQG- perynsrop u mo-
JyYUTh NIEPEXOAHBIE XapaKTEPUCTUKH 3aMKHYTON CUCTEMBI, 110 3a1aHHOH cTpyKkType CAY
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Crpykrypa CAY ¢ LQG perymnaropom u ¢pmistpom Kanmana

VYTBepxkaeHOo Ha 3aceaHuH Kadeapbl aBTOMATHKU U TEJIEKOMMYHHUKAIIUM,
pOTOKOJ Ne or . .20 T.

3aBenyromnmii kKageapoit Typymnanos B.B.

KPUTEPUH
OlLIEHNBAHMS IK3aMEHAIUOHHOH padoThI
0 TUCIHUIUIMHE «ABTOMATU3UPOBAHHOE MTPOCKTUPOBAHUE CPEJICTB U CUCTEM YIIPABJICHHUS»
JUIsE 00Y4arOIIMXCs 0 HANpaBieHUIo moaArotoBku 27.04.04 «YnpapieHue B TEXHUYECKUX CUCTEMAX»
(Marucrepckas mporpamMMa — YmpasjieHue ¥ HHPOPMATHKA B TEXHUUECKUX CUCTEMaX)

DK3aMeH IPOBOAUTCS MUCbMEHHO 10 OuiietaM. B kaxkom Ousere copepKUTCs OJJUH TeopeTHye-
CKUI BONPOC U MPAKTHUECKOE 3a/laHUe, COCTOSAIIEE U3 YEThIpeX 3a/1au, KOTOpble HE00X0AUMO PEIIUTh
¢ moMompo CPEACTB IMPUKITAJHBIX ITPOrpamMm it JHHAMHUYCCKOI0O MOACIUPOBAaHMA.

[TpaBHIIbHBII OTBET HAa TEOPETUUECKHI BOMPOC OLIEHWBAETCS B JIBaaUaTh OaysioB. Eciau oTBeT He
MIOJIHBIHM, TO OH OLIEHUBAETCA B JECAThH OAJIIOB.

Kaxxnast nmpaBuiabHO pelieHHas 3a/1adya MpakTUYeCKOTo 3aJaHus OLIEHHWBAETCS B JIECATh OalIoB.
Ecnu oTBeT HEe MOJHBIN, TO OH OLEHUBAETCS B MATh 0ayioB. [Ipu OTCYTCTBUM NMPaBUIBLHOIO OTBETA HA
MIOCTaBJIEHHBIN BONPOC O0yYaronuiics moisy4yaeT HoJib OamioB. [lonydyeHHble Oauibl 3a OTBETHI HA BO-
pochl OuieTa CyMMHUPYIOTCS M ¢ YYETOM Pe3ybTaTOB TEKYILEro KOHTPOJIsS paboThl CTYJEHTA BBIBO-
nuTces urorosast ornenka no 100-6amipHOM 1IKaje.

[Tonmyyennas onenka no 100-0anapHON 1IKane onpeAesseT OLEHKY MO rocy1apCTBEHHON IIKa-
ne u mkane ESTS.

YTBepkJIeHO Ha 3aceaHUH Kadeapbl aBTOMATUKHU U T€JIeKOMMYHUKALIUH,
pOTOKOJ Ne or . 20 1.

3aBeayromuit kadenpoit Typynanos B.B.

4.3 Kputepuu ouieHUBaHUs

O1eHMBaHUE YPOBHSI OCBOEHHUSI CTYJEHTOM Y4eOHOIro MaTepuasa JAMCLUIIINHbBI
«ABTOMAaTH3UPOBAaHHOE IPOECKTUPOBAHUE CPEICTB U CUCTEM YIpaBICHUs» ITPOU3BOJUTCS B XOIE
TEKYLIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTALMK (CEMECTPOBOTO KOHTPOJIS).

Texymmii KOHTPOJIb 3HAHUHN CTYyIEHTAa OYHOU M OYHO-3a0YHOU (opM 00yueHUs
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OCYIIECTBIISIETCS TIO pe3ybTaTaM JIa0OPATOPHBIX.

BrinonHenne nabopaTopHbIX pabOT C 3alMTON OTYETA, BBIMOJIHEHUE KYpPCOBOM
paboThl, TPETYCMOTPEHHBIX paboyeil MporpaMMOi JUCHUIUIMHBI, SBJISETCS HEOOXOIH-
MBIM YCJIOBHEM JIOITyCKa CTYAEHTA K SK3aMEHY.

Pacnipenenenne 0aioB TEKYHIEro KOHTPOJS padOThl CTyACHTa Ha MPOTSKECHUU

ceMecTpa MpuBeIeHo B Tabdurie 1.

Tabmuia 1 — Pacnipenenenne 6amioB TEKymero KOHTPOJIS

®opMa KOHTPOJIA

Bo3MoxHOE KOJIMYECTBO
0aJUIOB

[Ipumeyanue

Jlist cTyneHToB 0uHOM (hopMBI 00YUEHUS

Otuét no naboparop- 6 3amanne BHINOJIHEHO PABUIIBHO, TPOEKTHBIC
HOH paboTe 5* perieHus: 000CHOBAHBI, MPUBEICH aHATU3 110~
*-1o 1 u 2 mabopa- JIY4EHHOTO pe3ysbTaTa
TOpHOM paboTe 5 3a/iaHue BBIMOIHEHO B 1IEJIOM MPaBUIIBHO,
4* MIPOEKTHBIE PEIIEHUs HE Bceraa 000CHOBAHHI,
BO3HUKIIU TPYIHOCTH B OOBSICHEHUU TIOITY-
YCHHBIX PE3YJIbTATOB
HToro no Jadopartop- 40 U3 pacuéra 7 nabopaTopHbIX paboT, OIICHH-
HBIM padoTam (Mak- BaeTCs Kaxjas padoTa.
CUMAJILHO BO3MOK-
HOE€)
UTOI1O: 40 MakcuMaIbHO BO3MOYKHOE

JUis CTY/IeHTOB 04HO-3204HOM (hOpMBI 00yUEHHMSI

Otuét no nabopatop- 7 3agaHue BBINOJIHEHO MPAaBUIIBHO, TPOCKTHBIE
HOU paboTe 6* perieHus 000CHOBAHBI, MPUBEICH aHAU3 10~
*-mo 1 u 2 nabopa- JY4EHHOT0 pe3ysbTaTa

TOpPHOH pabore 6 3a/iaHue BBINOJIHEHO B 1I€JIOM NPaBUIIBHO,

5* MPOEKTHBIE PEIICHUs He BCErla 000CHOBAHBI,
BO3HUKII TPYIHOCTH B OOBSICHCHHUH TTIOJTY-
YEHHBIX PE3YJIbTaTOB

U3 pacuéra 6 mabopaTopHBIX paboT, OIICHH-
BaeTCs Kaxjaas paboTa.

HToro no aadopartop- 40
HBIM padoTaMm (MaK-
CHMAJIbHO BO3MOXK-
HOE)

NTOI'O:

MaxkcumanbHO BO3MOKHOE

40

IIpomexkyTouHasi aTTecTalMsl 10 pe3yJbTaTaM OCBOCHUS JUCIUIUIMHBI B CEMe-
CTpe MpoBOIUTCS B (hopMe ceMecTpoBOoro sk3ameHa. dopMa mpoBefeHHs dK3aMeHa —
MAChbMEHHAs. JK3aMEHAIIMOHHBIN OMJIET BKIIIOYAET B ceOsl OJIMH TEOPETUICCKHI BOIIPOC
U MIPAKTUYECKOE 3a/IaHUE, COCTOSIIIEE U3 YeThIpex 3a1ad. [Ipu oneHnBaHUM CTy[€HTa Ha
AK3aMeHe TIPETojaBaTeb PYKOBOJICTBYETCSI KpUTEPHUSMU, IPUBEACHHBIMU B TaOIHIIE 2.

MakcuMallbHOE KOJIMYECTBO 0ajUIOB 3a OTBET HA BOMPOC AK3aMEHAIIMOHHOIO OH-
JIeTa 3aCUUTHIBAETCS CTYJICHTY B Clydae, €Clid OTBET MOATBEPKAACT BIaJCHUE CTYICH-
TOM 3HAHUSIMH B MOJHOM 00beMe YyueOHOUN mporpaMMbl, MaTepuail U3J0KEH B JIOTHYE-
CKOM IMOCIEI0BATEILHOCTH C BBIJICICHUEM TJIABHOTO, COJIEPIKUT TOYHBIE (hOPMYIHUPOB-
KM, COIPOBOKJIAETCS MPABUJIBHBIM MPOrPaMMHBIM KOJOM, WJITIOCTPUPYIOLIUM PE3YJib-
TaThl MPAKTUYECKOTO 3aaHus.

B cnyuae, ecnu oTBET Ha TEOPETUYECKUM BOMPOC HE B MOJHOM MEpe OTBEYAET
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MIPUBEACHHBIM TPEOOBAHUSAM, CTYICHTY 3aCUNTHIBAETCS KOJTUIECTBO OayuioB, paBaoe 10.
[Tpu OTCYTCTBMHU NPAaBHJILHOTO OTBETA HAa TOCTABICHHBIA BOMPOC CTYACHT moirydaeT 0
OaJLIoB.

B cnyuae, ecnu 3amada MpakTHYECKOM YacTH AK3aMEHAIIMOHHOTO OWiIeTa HE B
MIOJTHOM Mepe OTBEYaeT MPHUBEACHHBIM TPEOOBAHUSAM, CTYJIEHTY 3aCUMTHIBACTCS KOJH-
4ecTBO OayyioB, paBHOE 5. [Ipu OTCYTCTBHUM MPaBWIIBHOTO PEIICHUS 3a/1a4Hl CTYACHT I10-
aydaet 0 GasuioB.

Tabnuna 2 — Pacnipenenenue 0amioB M0 CEMECTPOBOMY IK3aMEHY

dopma KOHTPOJIS MaxkcumanbHO
BO3MOKHOE KOJIMYECTBO OAJIIOB

OTBeT Ha BOMNPOCHI AK3aMEHa- TeopeTnyeckuii BOIpoc 20
IIMOHHOTO OmjeTa [TpakTdeckoe 3a1aHue:

A 10

b 10

B 10

r 10

NUTOI'O: 60

HToroBas oueHka onpeeiseTcss MyTeM CyMMHUPOBAHUS KOJIMYECTBA OAIIJIOB 110
pe3yabTaTaM TEKYIIEro KOHTPOJISI M KOJUYECTBA OAJIIOB MO pe3ybTaTaM CEMECTPOBOTO
sKk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotudecTBO 6auioB — 100.

[Tonyuennas onenka no 100-0amibHOM 1MIKajge OMpeaAessieT OIEHKY MO rocyaap-
ctBeHHOM mikayie u mkaine ECTS:

Cymma GasioB Orenka Orenka
no 100-6anpHOI mIKane no mkane ECTS 10 TOCYJAPCTBEHHOM IIKaJIe
90-100 A OTan4HO
80-89 B Xopomuio
75-79 C
70-74 D v
60-69 E JTIOBJIETBOPUTEITHLHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTEIbHBIM IMOBTOPHBIM M3YUCHUCM NUCHHUIINHBI.
4.4 Tlpumep TeKyIIero onpoca Ha JadbopaTopHbIX padoTax

Ha mpumepe tembr «CAIIP st mpoekTUpoBaHUS M ONTUMHU3ALMU CTOXACTHYE-
ckux CAVY»:

1. OcHOBHBIE XapaKTEPUCTUKU CTALlMOHAPHBIX CIIYYAHBIX MTPOLIECCOB.
. 7151 cnenyrommux CUrHAJIOB:
- MOCTOsAHHAA BeanuynHa 7n(t) =K,

- cunycouna n(t) = Asin(ot) ;
- YHCTHIN ciydaiiHelil mpouecc 7(t) — BI'I ¢ uaTeHcuBHOCTHIO N;
- CHHYCOH]Ia, UCKAKEHHAS CIIyYalHBIM ITPOLIECCOM,

N
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k—m
TNOJIyYHTh KOPPEIALMOHHbIE QyHKIMHU 10 popmyne R, . =T -7)]-D n, 1, U

n=1

c momoiesio BeTpoeHHoW ¢yHkiuu [tau,Rxx]=ACORR(x,dt); cpaBHUTH pe3yNIbTaTHI.
[TapameTpsl UCXOAHBIX (PYHKIUN 33JaTh CAMOCTOSTEIHHO.

3. IoHsTHE pacMMpPEHHON NTWHAMHYECKOW CUCTEMBI, (hOPMHPYIOMIETO (UIbTPA,
["ayccoBO-MapKOBCKOTro Ciiy4aiiHOTO Mmpolecca.

4. Marpuua ['ammiibrona. Pemienue ypaBaenue Pukatu.

5. Kputepuii cuntesa ¢punstpa Kanimana.

OTBeThbl Ha BOIIPOCHI BXOAHOTO KOHTPOJIS YYHUTHIBAIOTCS IPENOAABATENIEM B pe-
3yJbTaTax TEKYLIEro KOHTPOJIs pabOThI CTY/ACHTA.

4.5 KypcoBoe npoeKTHPOBaHHe
[Ipu onleHMBaHUY PE3yJITATOB KYPCOBOM pabOTHI pYKOBOJICTBYIOTCS CIEAYIOIIAM

pacrpeneeHueM MaKCHUMaJIbHO BO3MOXKHOTO KOJIHYECTBA OaUIOB IO OCHOBHBIM
pasjienaM MpoeKTa:

Ne HanmenoBanue pasnena MakcumanbHO BO3MOXKHOE
n/m KOJIMYECTBO 0aI0B
1 Amnanu3 o0beKTa aBTOMAaTH3alluHN 10
2 | Maremarnueckast MOJIeb OOBEKTa YIPABICHUS 30
3 Konnenuus noctpoenust CAY 10
4 Cunres CAY 50
HUTOTO 100

OueHnBanue paszena IpOU3BOAUTCA UCXOS U3 CIEYIOUIETO:

— TpaBWiIbHAs U 00OCHOBaHHAas MOCTAHOBKA 3a7a4M Ha yIpaBieHUE OOBEKTOM aB-
TOMAaTHU3alMK; TPAaMOTHO pa3paboTaHHas KoHuenuus noctpoenuss CAY, orpaxaronias
NPUHIMN yripaBiieHus, cTpykTypy CAY ¢ Bble/IeHHEM OCHOBHBIX KaHAJIOB YIIPaBICHUS
Y BO3MYIIEHUs, oOecnieunBaromas goctwkenue nen CAY; npaBuibHO BBIIOJHEHHBIN
cunte3 CAY u ananu3 nuHamuku paspadoranHon CAY ¢ mpuMeHEHHUEM COBPEMEHHBIX
UHCTPYMEHTAJIBHBIX CPEICTB; YETKasi U TOuHasi (OpMYJIMPOBKA PE3yJbTaTOB KypCOBOM
paboThl — MAaKCUMAJIHLHO BO3MOYKHOE KOJIMUECTBO OALIOB;

— TPaBWIBHOE MPOEKTHOE PEIICHUE C 3aMEYaHUSIMU 110 OOOCHOBAHUIO (U3JI0KEHUE
MaTepuana He BCerja JIOTMYHOE), UMEIOTCS 3aMeuaHus Mo (popMaiu3alud MOJAENHU, K
BBIOOPY MaTeMaTUYECKOro amnmapara, MPUBEJECHHBIM pacdéTaM U MCIOJIb30BAaHUIO €ro
pe3yabTatoB — OT 1/3 10 2/3 0T MakCUMalIbHO BO3MOYXHOTO KOJUYECTBA 0aJIJIOB;

— HEBEpPHOE MPOEKTHOE PEIICHUE, HEYMEHHE BBINOJHUTH aHAIN3, (popMaIn3aluio
Mozenn oObekTa ympaBieHus U cuHTe3 CAY 11 moinydeHus HEoOXOIMMBIX
PE3yJIBTaTOB — HOJIb OAJLIOB.

B pesynbrare cymmupoBaHus HaOpaHHBIX MO paszzesiaM OallJIoB PyKOBOJIUTEINb
KypcoBOil paOOThl ompenensieT NpeBapuTeIbHYI0 UTOTOBYIO OLIEHKY, KOTOpask MOXKET
ObITh CHIDKEHa KOMHCCHMEH W3 uucia MpernojaBareneil kadeapbl Mo pes3yibTraTaM
3aIUTHI KypCOBOW PaOOTHI.
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5 PEKOMEHAYEMAS JIMTEPATYPA

I OcHoBHas iuTepaTypa

1. OcnoBnel CAIIP : yue6Hoe nmocooue / M. B. KpsicoBa, M. H. Onunen, T. M.
Mscoenosa, [. C. Kopuarun. — Omck : OMCKUI1 TOCYAapCTBEHHbI TEXHUUECKUN YHU-
BepcureT, 2017. — 92 ¢. — ISBN 978-5-8149-2423-0. — TekcT : 371eKTPOHHBIN //
DnekTpoHHO-0nbnoreunas cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/78451.html.

2. Ymaxkos, JI. M. Beenenne B matematudeckue ocHOBbI CAIIP : xypc nmekmmii /
. M. YmakoB. — 2-e¢ u3a. — Capatos : [IpodobpaszoBanue, 2019. — 208 c. — ISBN
978-5-4488-0098-6. — TekcT : 37eKTPOHHBIH // DIeKTPOHHO-OMOIMOTEYHAs CUCTEMA
IPR BOOKS : [catit]. — URL.: http://www.iprbookshop.ru/87987.html.

3. IIpoekTrpoBaHrEe PETYIATOPOB JJISI CTOXaCTHIECKUX CHCTEM M OOBEKTOB C He-
onpeneneHHbiMU mapameTpamu / B. B. I'puropses, C. B. beictpoB, B. U. boiikoB [u
ap.]. — Canxkr-IletepOypr : Yuusepcurer UTMO, 2013. — 176 c. — ISBN 2227-
8397. — TekcT : aneKTpoHHBIN // DiekTpoHHO-O0ubIMoTeunas cucrema [IPR BOOKS :
[caiiT]. — URL.: http://www.iprbookshop.ru/68694.html.

II TonmosiHUuTEILHAS JIMTEpaTypa

4. Ilepensmytep, B. M. Ilaketst pacmmpenus MATLAB. Control System
Toolbox u Robust Control Toolbox / B. M. Ilepeasmyrep. — Mocksa : COJIOH-
[TPECC, 2016. — 224 c. — ISBN 978-5-91359-023-7. — TekcT : 3JIeKTpOHHBIN //
DnekTpoHHo-Oubamoreynass cuctema I[PR - BOOKS @  [caiit]. — URL:
http://www.iprbookshop.ru/90366.html.

5. ConoBbeB, B. B. OCHOBBI HEUETKOT0 MOJCIMPOBaHus B cpeae Matlab : yue6-
Hoe nocobue / B. B. ConoBbes, B. B. lllagpuna, E. A. lllectoBa. — PoctoB-Ha-/{oHy :
NznarensctBo KO)HOTO henepanpHoro yHUBepcuTeTa, 2015. — 99 ¢. — ISBN 2227-
8397. — TekcT : aneKTpoHHBIN // DnekTpoHHO-OnbOaMoTeunas cucrema IPR BOOKS :
[catiT]. — URL.: http://www.iprbookshop.ru/78689.html.

6 YA EBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Y4eOHO-MeTOAMYECKHE U31aHUsA, paspadoTannbie B lonHTY:

6. MeTtoauyeckre ykazaHus K BBIIOJHEHUIO JIA0OPATOPHBIX pabOT MO Kypcy «AB-
TOMAaTU3UPOBAHHOE MPOEKTUPOBAHUE CPEACTB U CHUCTEM YIIPABJICHUS» : Ui CTYJEHTOB
HarnpaByieHUs1 oATroToBku 27.04.04 «VYmpaBiieHHE B TEXHUUYECKUX CHUCTEMax» BCEX
dopm obyuenus / TOYBIIO «IOHHTY», Kad. aBTomMaTuku 1 TEIEKOMMYHHUKAIUH |
coct. H. B. XyxoBa. — lonenx : JJOHHTY, 2020. — Cucrem. tpeboBanus: Acrobat
Reader. — 3aru. ¢ Tutyi. 3xpana. (JlocTym yepes JTUUHbIN KaOWHET CTYACHTA).

/. MeTtoauyeckre yKa3aHHs K BBITOJIHEHHIO KypCOBOM padOThI MO Kypcy «ABTO-
MaTU3UPOBAHHOE MPOEKTUPOBAHHUE CPEICTB U CUCTEM YMPABICHUSD : JUIsl CTYJEHTOB


http://www.iprbookshop.ru/78451.html
http://www.iprbookshop.ru/87987.html
http://www.iprbookshop.ru/68694.html
http://www.iprbookshop.ru/90366.html
http://www.iprbookshop.ru/78689.html
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HarnpaByieHUs: ToaAroToBku 27.04.04 «YmpaBlieHHE B TEXHHUYECKUX CUCTEMax» (Maru-
CTepckasi mporpamma «YmpasieHre U uHpopMaTHKa B TEXHUUYECKUX CHCTEMax») BCEX
dopm oOyuenus / TOYBIIO « IOHHTY», Kad. aBTomMaTuku 1 TEIEKOMMYHHUKAIUH
coct. H. B. XKyxoBa. — loneux : JOHHTY, 2020. — Cucrem. TpeboBanus: Acrobat
Reader. — 3aru. ¢ Tuty:1. skpana. (Jloctym yepe3 JINYHBIN KaOWHET CTYCHTA).

8. MeTronuueckue yKka3aHUsl JJisi CAMOCTOSATENIBbHON pabOThl CTYAEHTOB IO JIHC-
UIUTMHE «ABTOMATHU3UPOBAHHOE MPOEKTUPOBAHKUE CPEACTB M CUCTEM YIIPABICHUS» !
JUIsSi MaruCTpaHTOB HarpaByieHUs TOATOTOBKU 27.04.04 «YmpaBieHue B TEXHUUYECKUX
cucTeMax» (Marucrepckas mporpamma «YmpaplieHHE W MHPOpPMATHKa B TEXHUYECKHX
cucremax») Bcex ¢opm obyuenus / TOYBIIO «JOHHTY», Kad. aBTomatuku u tene-
kommyHukanui ; coct. H. B. XKykosa. — lonenk : IOHHTY, 2020. — Cuctem. Tpebo-
BaHus: Acrobat Reader. — 3arn. ¢ tutyi. skpana. (JlocTyn yepe3 TMUHBIA KaOUHET CTY-
JICHTA).

JJIeKTPOHHO-MH(OPMALMOHHBbIE PeCypPChI
OBC JOHHTY - http://donntu.org/library.

7 MATEPHUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE AUCHUIIJIMHBI
7.1 JlekKnHOHHBIE 3AHATHSA:
VYyeonas aynuropust Ne 8.415, yueOnblii kopnyc 8, 1Jisl HPOBEAEHUS JTEKIIMOHHBIX
U J1a00paTOPHBIX 3aHSTHHA, KYpCOBOTO MPOSKTHPOBAHMS (BBIIOJHEHUS KYPCOBBIX pa-
00T), TPYNTIOBBIX U HHAUBUAYATBHBIX KOHCYIbTAIIUH, TEKYIIIETO KOHTPOJISI M TIPOMEXK Y-
TOYHOW arTecTanuu (MyJIbTUMEANIHOE 000pYyIOBaHUE: KOMITBIOTEDP C BBIXOJIOM B CETh
Y BO3MOXXHOCThIO MoJkItoueHus k ceth «utepuer» (P4-1.7 Ghz); npoekTop MynbTu-
menuiiaelid EPSON EMP-X5; skpan npoekumonnsii ELIT SCREENS M113XWSI;
KOMMYTannoHHbIN mKkad; switch TP- Link; Patchpanel; wi-fi Touka gocryma. Crerua-
JU3UpOBaHHAsl MeOesb: CTOJIbI; MAarHUTHO-MapKepHas Jocka. CucTeMHOe oOecreueHue:
oneparmonHas cucteMa Windows XP Professional x86/64 (akamemudeckasi JUIICH3US
DreamSparkPremium); OpenOffice 2.0.3 (oOmectBennas nunienzuss MPL 2.0); Google
Slides (6ecrutatHas Bepcusi); Mozilla Firefox (o0miectBennas nuriensuss MPL 2.0)).

7.2 JlabopaTopHbIe 3aHATHS:
VYuebnas aynutopus Ne 8.608, yueOHbIN KopIyc 8, 1715 MPOBEACHUS J1a00pPaTOPHBIX 3a-
HSATHH, TPYIIOBBIX U MHANBUIAYATbHBIX KOHCYJIBTAIIUH, TEKYIIETO KOHTPOJISI M IIPOMeE-
KYTOUHOM aTTecTaluu (MyJIbTUMEIUHHOE 000PYAOBaHUE: TEPCOHATIBHBIE KOMITBIOTEPHI
¢ BeixozoM B ceTh (iIC DualCore 1.6 Ghz; iPE2140-1.6Ghz; iC DualCore 1.6 Ghz); 3k-
paH npoekimoHHbIl  Sopar 180*180. JlaGopatopHoe obopynoBanue: reneparop 13-
102; reneparop ['6-28; yactoTromep 3JIEKTPOHHOCUETHBIN Y3-33; MCTOYHUK MUTAHUS
nocT. Toka b5-46; ocriumnorpad yausepcanbubiii C1-79; croiika npubopnas JIK 7067,
mukpockon MBC-9; mynstumerp B 1025; ananmuzarop cnexktpa HP 8753C; ananuza-
top cniektpa HP 8569B; muorodynkuonansueiii cunresatop HP 8904 A; wacroTomep
HP 5372A; reneparop curnamoB HP8656B4; crabunmuzarop TOC-15; reneparop ['6-
28; yacToToMep yHUBEpcalbHbIN 1uppoBoit U334; uzmepurenb UHAYKIIMOHHBINA €MKO-
cTHOU BhIcOKO4YacTOTHBIN E12-1; mpubop nns uccnenoanus AUX X1-50; ctabunuzu-


http://donntu.org/library
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poBaHHbIN BbiIpsiMuTens TB-1; mukponad KPS80MKS80. CrenumanusupoBaHHas Me-
Oenb: CTOJIBI, MarHUTHO-MapKepHasi nocka. CucreMHoe oOecrieueHue: OreparioHHas
cucrema  Windows XP  Professional x86/64  (akamemudeckas  JUIICH3USA
DreamSparkPremium); OpenOffice 2.0.3 (o6mectBennas nuuensuss MPL 2.0); Google
Slides (6ecruiatnas Bepcusi); Mozilla Firefox (oOmecrBennas munensus MPL 2.0);
GNU Octave-6.1.0 (oOrmiecTBeHHAs JTUIICH3HS)).

7.3 KypcoBoe nnpoekTHpoBaHue:

YueOnas ayauropus Ne 8.608, yueOHbIN KOpIyc 8, Ui IPOBEACHHSI KYPCOBOTO MPOCK-
TUPOBaHUS (BBIMOJHEHUSI KYPCOBBIX PadOT), TPYNIOBBIX U UHAUBHUAYAJIbHBIX KOHCYJIb-
TalUi, TEKYyIIEr0 KOHTPOJS M MPOMEKYTOYHON aTTecTauuu (MyJIbTHMEIUHHOE 000py-
JIOBaHUE: TEepPCOHATbHbIE KOMIBIOTEPHI C BbIxogoM B ceTh (1IC DualCore 1.6 Ghz;
IPE2140-1.6Ghz; iC DualCore 1.6 Ghz); sxpan npoekuuonusiii Sopar 180*180. JIa6o-
patopHoe oOopyznoBanue: reHepatop ['3-102; reneparop ['6-28; wacTtoromep 3iek-
TpoHHOCUETHBIM Y3-33; HCTOYHUK MUTaHUs MOCT. Toka b5-46; ocummiorpad yHuBep-
canpHbil C1-79; croiika npubopnas K 7067; mukpockon MBC-9; mynstumerp B
1025; ananuzarop cnektpa HP 8753C; anamuzarop cnexkrpa HP 8569B; MHorodyHk-
noHanbHbIM cuHTe3atop HP 8904A; uwactotomep HP 5372A; renepatop cuUrHaiioB
HP8656B4; crabunuzarop TOC-15; renepatop ['6-28; wactroTomep yHHBEpCalbHbIN
nudposoit U334; uzMepurenb UHIYKIIMOHHBIM €MKOCTHOM BhICOKOYAacTOTHBIN E12-1;
npubop s uccnenoBanus AUYX X1-50; craOunusupoBaHHbI BeIIpsAMUTENs TB-1;
mukponad KP580MK80. CnenmanuzupoBanHas MeO€nb: CTOJbI; MarHUTHO-MapKepHast
nocka. CuctemHoe oOecrnieueHue: omneparmonnas cucrema Windows XP Professional
x86/64 (axkanmemuueckas nuuen3us DreamSparkPremium); OpenOffice 2.0.3 (oOmecT-
BenHas Jmiensus MPL 2.0); Google Slides (6ecratHas Bepcusi); Mozilla Firefox (o6-
mectBennas auren3uss MPL 2.0); GNU Octave-6.1.0 (oOmiecTBeHHas TUIICH3MS)).

7.4 CamocTosiTeJibHasi paboTa:

[TomernieHust 1jisi CaMOCTOSITEILHOM PA0OTHI C BO3MOXHOCTHIO TOAKITIOYCHUS K
cetu «HMHTepHeT» W oOOecneYeHWeM JOCTyNa B DJIIEKTPOHHYIO HH(OPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpelly OpraHu3allid: YUTAJbHBIE 3alibl, yueOHble Kopmyca 2, 3, 8
(aynutopus Ne8.001) (koMIbroTepHAas TEXHUKA C BO3MOKHOCTBIO MOJIKJIFOYEHUS K CETU
«Matepuer» u oOecrieueHWEM JIOCTyma B  JJIGKTPOHHYIO  HH(GOPMAIMOHHO-
obpazoBatenpHyto cpeny (DMOC JOHHTY) u 31eKTpOHHO-OMOIMOTEUHYIO CUCTEMY
(OBC IPRbooks), a Takxke BO3MOXKHOCTBhIO MHAWBUIYATLHOTO HEOTPAHUYEHHOTO J10C-
tyna oOy4daronuxcst B 9bC u OMOC nocpencrsom Wi-Fi ¢ nepcoHanbHbIX MOOMIBHBIX
ycrporicTB. CucreMHOe oOecriedeHue: ornepannonHas cucrema Microsoft Windows 7
(akamemuueckast snureH3usi, OpenOffice 2.0.3 (o6miectBennas nuuen3us MPL 2.0),
Mozilla Firefox (oOmectBennas mnunensuss MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o0mectBennas aunensust GNU).



