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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIVIMHE
MOAYJIIO), COOTHECEHHBIE C IINTAHUPYEMbBIMHU PE3YJIIbBTATAMHU
OCBOEHUA OBPA30OBATEJBLHOMN NPOT'PAMMBI

Hacrosmas paGoudas nporpaMma JTUCHUIUIMHBI YCTaHABIMBAeT TPEOOBAaHUS K 3HAHUSIM
U YMEHHUSM CTyIEHTa, a TaKXkKe ONpeIeNsieT COJICpKaHWe W BUABl YYCOHBIX 3aHATUNH U
OTYETHOCTH.

[IporpamMma pa3paboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM oOpa3oBareiabHbIM cTanaapToMm (CYOC 3++) mo
cnenuanbHoCcTH  (ypoBeHb crnenuanuteta): 24.05.06 «Cucrempl ynpaBiieHUs JE€TaTE€IbHBIMU
anmnaparamMmm;

* OcHOBHOI TpOo(hecCHOHABLHOW 00pa30BaTENILHON MPOrpaMMOl MO CHEIHATLHOCTH
24.05.06 «CucteMbl yIpaBJICHHS JI€TaTEIbHBIMU anlliapaTaMuy;

* Yyeonsim ranom MI'TY um. H.3. baymana no cneunansuoctu 24.05.06 «Cuctemsl
yIpaBIeHUS JIETaTEIbHBIMU arapaTamm.

[Ipy  ocBOGHWM  JUCHUIUIMHBI  IUTAHUpYeTCs  (GOpMUpOBaHHE  KOMIIETCHIIUH,
npeaycMmoTperHbsix OIIOIl na ocnoBe CYOC 3++ mo cnenumansHoctu 24.05.06 «Cucremsl
yIpaBJICHUS JICTATEIbHBIMH anmnapaTaMmn» (YpOBEHb CICIUAINTETA)

Koa komMnereHuun @ opMyJIMPOBKA KOMIIETEHIHH
no CYOC 3++

Ob6menpodeccnoHabHbIe KOMIIETEHIIUN COOCTBEHHbIE

Crioco6eH npoBOIUTH JUHAMUYECKHE PACU€Thl CUCTEM YIPABICHUS
JeTaTeIbHbIMU anliapaTaMu, IPUMEHSATh METOUKHA MaTEMaTHYECKOT0
Y TIOJyHaTypHOT'O MOJEJINPOBAHUS JUHAMHUYECKUX CUCTEM
"MOBUKHBIN OOBEKT - CCTEMa yIpaBJIeHUs (CUCTEMA OPUEHTALINH,
cTa0MIIM3alluU, HAaBUT ALY, YIIPaBJIEHUs! IBUKEHUEM)"

OIIKC-8
(24.05.06)

JUia KaTeropuil «3HaTh, yMETb, BIAACTb» IUIAHUPYETCS JIOCTHIKEHUE PpE3yJIbTaTOB
oOyuenus (PO), BHoOcCAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaAg B (opMmupoBaHHE
KOMIIETEHIIMH,  NPeAyCMOTPEHHBIX  OCHOBHOW  HpodecCHOHAIbHOM  0Opa3zoBaTeabHOMN
nporpaMmmoii (tab. 1).



Taoauna 1. Unaukatopel 1OCTHXKEHUS KOMIIETCHIIUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

HNuaukaTopsl

@DopMbI U METOIbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(opMHUPOBAHMIO U PA3BUTHIO KOMIIETEHIIHUHU

OIIKC-8

(24.05.06)

CrniocobeH mpoBOJUTH
JTUHAMUYECKHE PACUCThl CHCTEM
yIpaBIeHUS JICTATEIIbHBIMU
anmnapaTramu, IPUMEHSTh
METOIUKN MaTEMaTUYECKOTO U
MOJIYHATYPHOT'O MOJICTTUPOBAHUS
JTUHAMHYECKUX CHCTEM
"IIOIBUKHBIA 00OBEKT - CUCTEMA
yhpaBiieHus (cucrema
OpUCHTAIINH, CTA0WIN3aINH,
HABUTAIINH, YIIPABICHUS
JBIKEHHUEM)"

3HATDH

- IPUHIUIBI AMHAMUYECKUX PACUE€TOB CHCTEM
YIIPaBJICHUS JIETATEIbHBIMU allllapaTaMH, IPUMEHSITh
METOJIMKH MaTeMaTH4ECKOI0 U MOJIYyHATypHOTO
MOJCIIUPOBAHUS TUHAMUYECKUX CUCTEM "TIOJIBHKHBIN
OOBEKT - cucTeMa YIpaBiieHus (CUCTeMa OpUEHTAIIHH,
CTa0MIIN3aluy, HAaBUTAINH, YIIPABICHHS JBI)KEHUEM)"
YMETb

- IPOBOJUTH IMHAMUYECKUE PACUEThl CUCTEM
yIpaBJICHUS JIETATeIbHBIMU arapaTaMu, TPUMEHSTh
METOJIMKH MaTeMaTHYECKOI'0 U IOJIYyHATypHOTO
MOJIETTUPOBAHUS AMHAMUYECKUX CHUCTEM "TIOABMKHBIN
OOBEKT - CHCTEMa yIpaBJICHUs (CUCTEMa OPHEHTAIIHH,
cTaOuIn3aluy, HABUTalluK, YIPaBICHUS JBIKEHUEM)"
BJIAAETH

- IPUHIUIIAMHA JUHAMUYECKUX PACUETOB CUCTEM
yIpaBJI€HUS JIETaTEIbHBIMU anapaTamMu, IPUMEHSTh
METOJIMKH MaTeMaTHYECKOI0 U TIOJIyHATypHOT'O
MOJICIMPOBAHUS TUHAMUYECKUX CUCTEM "TIOJIBHKHBIN
O0BEKT - CHUCTEMa yIpaBJIeHUs (CUCTEMa OPHEHTALNH,
cTaOWIM3aluy, HABUralluy, YIPaBJIeHUs JBHKEHUEM)"

Jlekuun

CemuHapbl

JlabopaTopHblie paboThl
CamocrosiTejibHasi padoTa (B TOM yncie
BBITIOJIHEHHE KYPCOBOTO ITPOEKTA)

AKTHBHBIC 1 HHTepPaKTHBHbIC GOpPMBI (METOABI)
o0yueHus:

00cyXJ1eHUE MPAKTUYECKUX TPUMEPOB Ha JIEKLHUAX U
ceMHuHapax




2. MECTO JUCHMILUIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMbI

HucuuruimHa Bxogut B Omok bl «/luctummuasl  (Momynu)» 0Opa3oBaTenbHOM
MPOTrPaMMBbI CrielMaanuTeTa 1no crnenranbHocTu 24.05.06 «Cuctemsbl yrpaBlIeHUs J€TaTEeIbHBIMU
arnrapaTamMmm.

W3ydyeHue MAUCHUIIMHBI TPEANOiaraeT MpeIBapUTEIbHOE OCBOCHUE CIIETYIOIIUX
JUCITUILIMH y4eOHOTO TUIaHa!

— CucTtembl aHAIMTUYECKUX BBIYHCIICHHIA;

— Teopus aBTOMaTU4ECKOrO YIIpaBJICHUS;

— CrneunanibHble TJIaBbl TEOPUHM ABTOMATUUECKOTO YIIPABJICHUS.

OcBoeHne JaHHON AWCIMILIMHBI HEOOXOJMMO KaK MPEIIIECTBYIONIEE IS CIETYIOLIIX
JUCIUILIMH 00pa30BaTeNbHOM MPOrpaMMBbl:

— IlpennurmiomHas mpakTuka.

OcBoeHne y4eOHON JUCIUILTMHBI CBSI3aHO ¢ ()OPMHPOBAHUEM KOMIIETCHIUH C YYETOM
matpunibl komrereHimit OIIOIl nmns cneuumanbHOCTH (ypoBeHb crenuanurera): 24.05.06
Cuctembl yIpaBJIeHU JIETATEIbHBIMU allllapaTaMu.



3. OBBEM JUCIUAIIJIMHBI

O6mmii 00beM JUCHUIUIMHBI COcTaBisgeT 12 3adeTHhIX eaunHmi (3.e.), 432
aKaJIeMHUYECKUX yaca (324 aCTPOHOMHUYECKHX qaca). B TOM YUCIIE:
1 cemectp — 5 3.e. (180 ak.u.), 2 cemectp — 7 3.€. (252 ak.4.).

Ta6auna 2. O0bEM TUCIMIUTMHEI 110 BUIaM y4eOHBIX 3aHATHH (B aKaJIEMUYECKUX 4acax)

O0bem 1o cemecTpam, aKal. 4.
KoJsn4yecTBO cemecTpoB
Buabl yueOHol padoThl Bcero OCBOEHHS TUCHUILINHBI
1 2
O0beM AUCIUTUIMHBI 432 180 252
AyautopHasi pabora* 198 108 90
Jlexumu (JI) 90 54 36
Cemunapsl (C) 36 18 18
JlaGopaTtopHubie padoTs (JIP) 72 36 36
CamocrositesibHas padora (CP) 234 72 162
[TpopaboTka yuyebHOro MaTepuana JeKIun 11.25 6.75 4.5
ITonroroBka Kk ceMuHapam 4.5 2.25 2.25
IToaroToBka K J1abopaTopHBIM paboTaM 52 16 36
BolnosnHeHue nomaliHero 3ajiaHus 9 9 0
Brimonaenue pacueTHo-rpadguyeckoi paboThl 30 30 0
BerlonHeHne KypcoBOro MpoeKTa 54 0 54
ITonroroBka K sK3aMeHy 30 0 30
[TonroroBka Kk pyOeKHOMY KOHTPOIIIO 3 0 3
Jpyrue Buapl caMOCTOSITENIbHON paboThI 40.25 8 32.25
Buja npoMexyToOYHOI aTTecTAlNU 3auer JKsamen
JA3ur

**B TOM uyHcle, B (popMe MPAKTUUECKOW OATOTOBKH



4. COJEP)KAHUE JUCHUIJIMHBI, CTPYKTYPUPOBAHHOE IO MOJIYJISIM YYEBHOW JUCIHUILIMHBI C
YKA3AHUEM OTBEJAEHHOI'O HA HUX KOJMYECTBA AKAJEMHWYECKUX HJIM ACTPOHOMHUYECKHUX YACOB U

BHIOB YUEBHbBIX 3AHATHI

Tabauua 3. ConepkaHue TUCIUIUIUHbBI

Buasl 3anATHIT*, Yackl

AKTHBHbIE H HHTE€PAKTHUBHbIE
(¢opmbl npoBeaeHNst 3aHATHH

Komnerenuuu,

Texymuii KOHTPOJIb Pe3yJIbTATOB 00y4eHHUs

Ne 3aKpenJieHHbIE 32
n/n Tema (naspanue) Moy ®opma npoBeIeHHs TeMO# (KO 1o Cpox Baset
J C | JpP | CP . Yacel Dopmbl (Mun/
3aHATHI CYOC 3++) (HemeJs)
MAaKCc)
1 cemectp
BBeznenne, OCHOBHBIE TIOHSTHUS U
) JomaniHee 3aanue 15/24
OTIpEICTICHUS; MaTEMaTHIECKHUE O6cyxnenue
| | Moremm 00BEKTOB M CUCTEM 13 6 15 24 | TIPAKTHUECKHX 6 OIKC-8 6 JlaGopaTtopHbie 3/6
ynpasnenus JIA; 3anaun TIPUMEPOB Ha JICKIHAX paGoThI
MIOCTPOCHUS U ONTHUMHU3AIUH U CeMUHapax HTOTO: 18/30
cucteMm ympasienus JIA.
Ontumuzays CUCTEM METOJaMHU PacuetHo-
KJIACCUYECKOIO0  BapHallMOHHOIO rpaduyeckas 15/24
HCUUCIICHUS; NPUHIAT OOcyxnenue pabora
5 | MakcuMyma B 3ajatax | o 6 15 54 | TPAKTHYECKHX 6 OIKC-8 12 JlaGopaTtopHbie 3/6
ONTHUMU3AINU CUCTEM MIPUMEPOB Ha JEKIHAX paboTh
ynpasieHus JIA. JluHaMuuyeckoe U ceMUHapax
MpOrpaMMHPOBaHHE B  3aJadax HUTOTIO: 18/30
ONITHMU3AIMN CHCTEM.
OnTumainbHble no PacuetHo-
OBICTPOJICHCTBUIO M TIO PacXxomy rpadudeckas 22/36
pECypcoB CHUCTEMBI YIpaBIICHUS pabora
JIA.  CucreMbl  ynpaBieHHUS, Ob6cyxneHne JlabopatopHsie 2/4
3 | ONTHMAJbHbIE 10 TOMHOCTH H | o 6 6 24 | MPAKTHUECKHX 6 OIKC-8 18 paboTh
pacxojly PHEpPTruH; aHAIUTHUECKOE IPUMEPOB Ha JIEKLUAX
KOHCTPYHUPOBAHUE ONTHUMAaJIbHBIX U CEMUHapax
PETYISITOPOB; HUTOroO: 24/40
MHOTOKpPHUTEPHAIBHAS
ontumusanusa CY JIA.
HUTOI'O 3a cemecTp 54 | 18 | 36 | 72 - 18 - - - 60/100
2 cemecTp
IIpunnuns TIOCTPOEHUS Obcyxnenne Py0exHbrit
4 36 | 18 | 36 | 78 18 OIIKC-8 18 24/34
MTOUCKOBBIX CUCTEM MTPAKTHIECKUX KOHTPOJIb




OKCTPEMAJIBLHOI'O M aJdallTUBHOI'O MIpUMEPOB HaA JICKIUAX J'Ia6opaTopr,Ie

18/36
yIpaBJIeHHUs]; METObl IOCTPOECHUS U CeMUHapax paboTsl

U OCHOBHBIC THIIBl aJalTHBHBIX
CHCTEM YIIPaBIICHHUS.

MeTonpl  CHMHTE3a  OCHOBHOTI'O
KOHTypa  aJalTHBHBIX CHCTEM
YOpaBJICHUS; CHHTE3 JTAJIOHHBIX
MozeNnell  aJanTHBHBIX  CHUCTEM
yIpaBICHUSL.

MeToabl ¥ alrOPUTMBI JIOKATEHON
aJanTalid CUCTEM YIPaBJICHUS
JIA; cuHTe3 aJanTHUBHBIX CHUCTEM
yIOpaBJicHUs] METOJOM (YHKIUN
JlamyHOBa; CHHTE3 alNTOPUTMOB
aJIanTallid METOJOM CKOPOCTHOTO
TpaJlieHTA.

OntumansHbIC HAOIIODaTeINH,
¢mreTpel Kanmmana-berocu.
AanTUBHBIE CHCTEMBI
rnapaMeTpu4yecKoin
I/IZ[CHTI/I(bI/IKaI_[I/II/I JUHAMHWYCCKUX
00BEKTOB U CUCTEM.

HUTOTIO: 42/70

9}

KypcoBoii npoekT - - - 54 - - - - - 60/100

6 DK3aMeH - - - 30 - - - - - 18/30

HUTOI'O 3a cemecTp 36 | 18 | 36 | 162 - 18 - - - 60/100

*B TOM uHcle, B (popMe MPAKTUIECKOW TTOATOTOBKH




CoaeprxkaHue JUCHUILVINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (MOIYJIsIM)

Ne, i/ HaunmeHoBaHMe MOAYJIfA, COAEPKAHNE Yacsl
«BBeneHue, OCHOBHbBIC IIOHATHS H ONIPeeJCHNs; MATEMATHYECCKHE
1 Moje/ I 00beKTOB U cucTeM ynpasieHus JIA; 3axaum nocTpoeHust u

ONTHMM3ALMHU CUCTeM ynpaBjaeHus JIA»

Jlexnun 18
OcCHOBBI TEOPUH 0COOCHHOCTH HECTAIIMOHAPHBIX CUCTEM YIIPABIICHUS;
1.1 MIPUMEHEHNE HEaBTOHOMHBIX OOBIKHOBEHHBIX (D dHepeHIInaTbHbBIX 2

ypaBHEeHHI, HOpMasbHas (hopma Komm, BeKTopHast 3ammce.

MaTtemMaTHdecKoe OIMCaHNue THHEHHBIX HECTAllMOHAPHBIX 00BEKTOB U
CUCTCM YIIPAaBJICHUA B ICPEMCHHBIX BXOA-BbIXOA U B IIPOCTPAHCTBC
COCTOSIHUH C IIOMOIIIBIO JIMHEUHBIX CKAJIPHBIX U BEKTOPHBIX

1.2 muddepeHIMATFHBIX YPABHEHHUH ¢ IEPEMEHHBIMU ITapaMeTPaMu; 2
MPEJICTaBICHUE ITUX YPABHEHUH C MOMOIIBIO U dhepeHIIaTbHBIX
OIIepaTOPOB.

1.3 OmneparopHas anredpa u CTpyKTypHbIe TPeoOpa3oBaHusl. 2
[TepexoiHbIe, UMITYIBCHBIC TIEPEXOIHBIE U MTAPAMETPHUUECKHE

1.4 | nepenarounbie PYHKIIMHA HECTAIIMOHAPHBIX TUHEHHBIX 3BEHbEB U CUCTEM 2

yIIpaBJICHUS, METOJIbI ONIPEEIICHUS STUX QYHKINH.

Teopus onTuManbHOIO yrpasieHus U ee 3afgaun. CopeprxarenabHas U
1.5 MaTeMaTHyYecKas IOCTAaHOBKA 337a4 00 ONTUMAaIbHOM YIIPaBJIECHUY; 2
00BEKTHI YIPaBJIECHUS, KPUTEPUU KAaueCcTBA, (YHKIIMOHAJIbI, OTPAHUYEHUSI.

1.6 Knaccer 3a1a4 OITUMAJIBHOTO YIIPABJICHUS, TUIIBI OIITUMAJIbHBIX CUCTCM

yIpaBJIeHUs. 2
17 OnTtumansHoE MpOrpaMMHOE YMpaBIIeHHE, ONITHMAaJIbHBIN 3aKOH )
yIpaBJeHUs, ONTUMAJIbHBII PErymsITop.
1.8 OCHOBHBIE METO/IbI pelIeHus 3a/1a4 00 ONTUMAILHOM YIIPABICHHH. 2
1.9 ANTOPUTMBI ONITUMANIBHBIX CUCTEM YIPABIIEHUS JIETaTEIbHBIMU )
anmnapaTramMu.
CemuHapbl 6
Cl1.1 | UccnenoBanue TMHAMUKH HECTAIIMOHAPHBIX CUCTEM YIPABIIECHUS 2
C12 Pac4€r onTUManbHBIX CUCTEM YNPABIEHHS C MOMOIIBIO KJIACCUYECKOTO )
BapHallMOHHOTO UCYUCIICHUS
C1.3 Pac4€r onTUManbHBIX CUCTEM YNPABIEHUS C IOMOIIBIO KJIACCHYECKOTO )

BApHAIIMOHHOT O UCHUCIICHUSA

JlabopaTopHbie paboThl 15

JIP1.1 | JlokanbHO-ONTUMAIbHOE YIIPaBJI€HUE HECTAIIMOHAPHBIM O0BEKTOM 5
JIP1.2 | MuHnMU3anus pacxo/a SHEPrUH Ha yIIpaBJICHHUE 5
JIP1.3 | OntumanbHas 1O TOYHOCTH CUCTEMA YIPaBJIE€HUS JIMHEWHBIM 00bEKTOM 5
CamocrosiTejibHas padoTa 24
CP1.1 | IIpopabGoTka yueOHOT0O MaTepuaa JeKIun 2.25
CP1.2 | [loaroroBka k ceMHMHapam 0.75
CP1.3 | IToaroroBka K JJabOpaTOpHBIM paboTam 6
CP1.4 | BrimmosrHeHHne TOMAaNTHETO 3aJaHUS 9
CP1.5 | JIpyrue BUJIbI CAMOCTOSATENBHOM pabOThI 6

«OnTHMH3aIUS CHCTEM METOaAMH KJIACCHYeCKOro
2 BAPHAINMOHHOT0 MCYMCJICHNS; MPUHIMII MAKCUMYMa B 3a7a4ax
ONTHUMM3AIMHU cucTeM ynpasiaenus JIA. /Innamuuyeckoe

10




NMPpOrpaMMHpoOBaHMUE B 3a1a4YaX ONITUMU3AIUU CUCTEM»

Jlekuun

18

2.1

3anaun uccienoBaHus (yHKIIMOHAJIOB HAa SKCTPEMYM; OCHOBHBIE MTOHATHS U
onpenenenus. Jlemma Jlarpan:xa. BeIBoX M IpUMEHEHUE CUCTEM YPaBHEHUI
Oitnepa u Dunepa-Ilyaccona, pacuer skctpemanei. Y cnous Jlexxanapa.

2.2

BapI/IaL[I/IOHHLIe 3ala4yu C MOABMXKHBIMU I'PaHULIAMMU. OnTumanbHOE
YIIpaBJICHHUEC U BaApHAllUOHHEBIC 3a/la4X Ha YCHOBHBIﬁ OKCTPEMYM, TUIIBI OTUX
3aaad.

2.3

Teopembl 00 yciioBHOM 3KcTpeMyMe (yHKIIMOHANOB. Bapuanuonubie
3agauu bonwua, Jlarpanxa, Maiiepa.

24

VYpaBuenus Dunepa-Jlarpanka 1 UX NpUMEHEHHE JJISI CUHTE3a
ONTUMAJIBHBIX CUCTEM YyIpaBlieHUsl. Penienune npuMepos.

2.5

OcobeHHoCTH 3371a4 00 ONTUMAIBHOM YIPABJICHUH B MaTEMAaTHYECKOM
teopun npuHuuna makcumyma JI.C. TIoHTpsAruza, UX TUIIBI U1 METO/bI
npeoOpaszoBanus kK popme 3amad Maiiepa, puBeICHHE HEABTOHOMHBIX
JUHAMUYECKUX 00BEKTOB K aBTOHOMHBIM. DOpMyITUpOBKa U
JokazarenbeTBo npuHuuna Mmakcumyma JI.C. IIoHTpsiruHa, BBIBOJ
CONPSKEHHBIX U KAHOHUYECKUX TU(PepeHIMaTbHbIX YPAaBHEHUH.

2.6

I'pannynbIe ycioBus, KpaeBas 3aja4a. Y4€T OrpaHUYCHHU,
HAKJIa/IbIBAEMBIX Ha YIpaBlieHUs U (a30Bble KOOPAMHATHI, BIUSIHUE
Pa3pbIBOB JOMYCTUMBIX YIPABISIOMIMX BO3ACHCTBUM. Pacuér onTrumanbHbIX
MIPOLIECCOB U CUHTE3 ONTUMAJIbHBIX CUCTEM YIIPAaBJICHUS C IOMOIIBIO
npunuuna makcumyma JI.C. IloHTpsiruHa, penienre npumMepos.

2.7

ITocTanoBKa 3a1a4 ONTUMU3ALMY CUCTEM YIIPaBIEHUA KaK 3a1a4
JUHAMHAYECKOro nporpaMMupoBanus. [IpuHnun ontumansHocTy bemmana
U €ro JOKa3aTesIbCTBO MPUMEHUTEIBHO K 331a4aM ONITUMAJIBHOTO
yIpaBjeHUs] HENPEPHIBHBIMU TUHAMUYECKUMH OObEKTAMHU.

2.8

Oynkiusa bemmana u ee cBoiicTBa. BeiBog M npuMeHeHue
¢dyHKIIMOHAIBHO-TU( G epeHnanbHoro ypaBHeHus bennmana. Pemenne
3a/1a4 CUHTE3a ONTUMAJIbHBIX CUCTEM YIIPaBJICHUS HEMPEPHIBHBIMU
JTUHAMUYECKUMU 00BEKTaMH, IPUMEPHI CHHTE3a.

2.9

JIuckpeTHOE TMHAMUYECKOE TPOrPAMMHUPOBAHKE B 3a/1a4aX ONTHUMM3ALNH
CHUCTEM; MIOCTaHOBKAa U OCOOEHHOCTH 3a/J]a4 O TUCKPETHOM ONTUMAaJIbHOM
ynpaByieHuH. BbIBOJ pekyppeHTHOro ypaBHeHus bennmana
NPUMEHUTEIBHO K ONTUMU3AIMH TUCKPETHBIX cUCTeM ynpasiieHus. CuHTes3
ONTUMAJIbHBIX IUCKPETHBIX CUCTEM YNIPABJICHMSI, PEIIEHUE IPUMEPOB.

CemuHapbl

C2.1

IIpuMeHeHne MpUHIMIIa MAKCUMYMa JUJIS pacuyeTa ONTUMAJIbHBIX IIPOLIECCOB
Y yIIPaBJICHUN

C2.2

IIpuMeHeHre MpUHIMIIa MAKCUMYMa JUJIs pacuyeTa ONTUMAJIbHBIX IIPOLIECCOB
Y yIIPaBJICHUN

C23

CuHTe3 ONTHUMAaNIbHBIX CUCTEM YIPABICHUS METOAOM JUHAMHYECKOTO
IPOTrpaMMUPOBAHUS

JlaGopaTropHbie padoThbI

JIP2.1

OnTumanbHas 1Mo ObICTPOICHCTBUIO CUCTEMA YIIPABICHUS THHEHHBIM
00BEKTOM

JIP2.2

OnTtumaiabHOE YIIPpaBJICHUC HEIIMHEHHBIM 00bEKTOM

JIP2.3

PobGacTHoe ynpaBieHne TMHAMUYECKUM JTUHEHHBIM 00BEKTOM

CamocrosiTebHas padora
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CP2.1

[TpopaboTka yueOHOT0 MaTepuaa JISKIHii

2.25

CP2.2

IToaroroBka k ceMruHapam

0.75

11




CP2.3

[ToaroToBka K 1a00paTOpHBIM paboTaM

CP2.4

Brinonnenue pacueTHo-rpadguyeckor paboThl

CP2.5

Jpyrue Buapl CaMOCTOSTENBHON paboThI

«OnTuManbHbIe 10 OBICTPOIEHCTBHIO U 10 PACX0Y PECYPCOB
cucrembl ynpasJjenusi JIA. Cucremsl ynpaBJieHUusl, ONITUMAJIbHbIE 110
TOYHOCTH U PACXOAy IHEPIrUM; AHAJIUTHYECKOEe KOHCTPYHPOBaHHe
ONTHUMAJIbHBIX PEryJsiTOpoB; MHOTOKpUTepHaabHas onTumMuszanusa CY
JIA»

Jlekuun

18

3.1

[TocraHoBKa 3a/1a4 00 ONTUMAIEHOM TI0 OBICTPOACHCTBHUIO YIIPABICHUU.
[Tpunmmn makcumyma JI.C. ITonTpsiruHa Jy1s 3a1a4 0 MaKCUMAJIbHOM
OBICTPOACHCTBHH. AHAIH3 ONTUMAIBHOTO TI0 OBICTPOACHCTBHIO
yIpaBiIeHUS JTMHEHHBIMUA U HEIMHEHHBIMH 00BEKTaMU IIPU Pa3IMUHbIX
BHJIaX OTPAaHUYCHHI BEKTOPA YIpaBICHUs. Y CIIOBHS YIIPaBIsIEMOCTH U
00IIHOCTH TOJIOXKeHH. HopMasibHbIC M BRIPOJKICHHBIE 3a/1a4H.

3.2

TeopeMa 0 4nciIe MHTEPBAJIOB MOCTOSHCTBA ONTUMAJIBLHOTO 110
OBICTPOJICICTBUIO YIIPaBJICHUS IMHEUHBIM CTAllMOHAPHBIM OOBEKTOM.
CuHTE3 3aMKHYTBIX ONTHMAIBHBIX 0 OBICTPOJCHCTBUIO CHCTEM
yIpaBJICHUS IUHEHHBIMU CTALIMOHAPHBIMU 00BEKTaMHU, PEIICHUE
IIPUMEPOB.

33

CuHTe3 ONTUMANILHOTO 10 OBICTPOACHCTBUIO PETYISITOPA ISl 00bEKTa
BTOpOrO Nopsika. CHHTE3 ONTUMAIBHBIX 0 OBICTPOACHCTBUIO CHCTEM
yIpaBiIeHUs HEMMHEHHBIMUA O0BEKTaMU YIIPABJICHUS C MHBAPUAHTHOM
HOPMOH M JPYTUMH MTOT0OHBIMUA O0BEKTaMU TIPU OTPaHHYEHUH BEKTOpa
yTnpaBiieHus runepcgepoil.
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ITocTraHoBKa 3aaa4 ONTUMHU3ALUN CUCTEM YIIPABJIICHUSA 11O YCIOBUAM
MUHUMYMa Pacxojia pecypcoB (TOIUINBA, SHEPTUH). AHAIN3 ONTUMATBHBIX
10 Pacxoly peCypCOB CUCTEM YIIPABIICHUS JTUHEUHBIMU U HEJTMHEUHBIMU
00BEKTaM1, HOPMAJIbHBIE U BBIPOKJICHHBIEC YIIPABICHUSI.

3.5

CuHTe3 1 aHAJINU3 CUCTEM YIIPaBJICHMSI, ONTUMAJIbHBIX B CMBICIIE MUHUMYMa
JMHEWHOW KOMOMHAIMY BPEMEHH JBM)KEHUS M pacxo/ia Ha yIpaBleHHUe
paboyero Tena, JUist TMHEHHBIX CTAllMOHAPHBIX JUHAMUYECKUX 0OBEKTOB.
OnTuManbHbIe 10 pacxoy padoyero Tesia CUCTEMBbl yIIpaBIeHUs
HEeJIMHEWHBIMH 00bEKTaMU C UHBAPUAHTHON HOPMOM BEKTOPA COCTOSTHUS
IpY OTPaHUYEHUH BEKTOpA YIPABICHHsI rHIepchepon.

3.6

[TocranoBKa 3a/1a4 0 MUHUMYME OLIMOOK U pacxojia JHEPTHH Ha
yhnpaBieHUe. AHAIN3 ONITUMAJIBHOIO IO PaCXOAY SHEPTHH YIIPABICHUS
JUHAMHUYCCKUMHU o0bexkTaMu. CHHTE3 ONTUMAJIbHEIX I10 pacxoay SHEPruu
CHCTEM YIPaBICHUS JTUHEHHBIMU 00bEKTaMH; YUET BPEMEHH JBMKECHUS
cucteMbl. OITHMAaIBEHOE B CMBICTTE MHWHUMYMa pacxoJa SHEPIruu
yIpaBJIeHUE HEITMHEHHBIM THHAMUYECKIM OOBEKTOM C HHBAPUAHTHOMN
HOPMOM BEKTOpPa COCTOSIHUS TIPH OTPAaHUYCHUN YIIPABJICHHS TUriepchepoit.
[TocTpoeHue cucteM, ONTUMAIbHBIX B CMBICIIE MUHUMYyMa OLIHOOK,
BBIPAXKCHHBIX UHTCTPAJIBHBIMU KBAAPATHUYHBIMHA ITOKA3aTCIAMU Ka4uC€CTBA
yIpaBJIEHUS.

3.7

AHaJIM3 ¥ CUHTE3 ONTUMAJIbHBIX IO TUM KPUTEPHUSIM CHUCTEM YIIPABIICHHUS;
y4eT JOMOJIHUTENbHBIX MoKa3aTeneil. OcoOble ONTUMAaIbHBIE 10 TOYHOCTH
yIpaBieHUs B 337a4ax ¢ MHTErpalbHBIMU KBaPATUYHBIMU MO (pa30BbIM
KoopauHaTaM (pyHKIIMOHAIAMU; IPUYUHBI BOSHUKHOBEHHUS U OCHOBHBIC
CBOICTBa OCOOBIX PELICHUI; METOIbI BEIUUCICHHS U YCIOBUS
ONTUMAJILHOCTH OCOOBIX YIIPABJICHUH U IPOIECCOB JUIsl TMHEHHBIX T10
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YIPaBJICHUIO 0OBEKTOB.

3.8

[TocTaHoBKa 3a/1a4 ONTUMU3ALMH O KBAAPATUYHBIM KPUTEPHUSIM CUCTEM
yIpaBieHUs JIMHEHHBIMU 00BEKTaMU; YCIOBHS Pa3pelIMMOCTH 3a7a4
AQHAJIUTUYECKOTO KOHCTPYUPOBAHUS ONTUMAIBHBIX perynstopoB (AKOP).
Pemenue 3a1a4 aHaTUTHUECKOTO KOHCTPYUPOBAHUS ONITUMAIbHBIX
PETYIATOPOB COCTOSHUS JIMHEHHBIX CTAIIMOHAPHBIX 0OBEKTOB C
HEOTrpaHUYEHHBIM BPEMEHEM JIBUKEHUS, BBIBOJ MaTPHUUYHOTO
anredpandeckoro ypaBHeHus Pukkatu. CHHTE3 ONTUMATBHBIX 110
KBaJIPAaTUYHBIM KPUTEPHUSIM PETYISITOPOB COCTOSHUS JIMHEUHBIX
HECTAIIMOHAPHBIX U CTAIIHOHAPHBIX 0OBEKTOB C OTPAHUYEHHBIM BPEMECHEM
JBUXKEHHS. AHAJTUTUYECKOE KOHCTPYUPOBAHKE ONITUMAJILHBIX PErYJIsITOPOB
BBIXO/Ia TUHEHHBIX OOBEKTOB yIIPABJICHHSI.

3.9

ITocTanoBKa 3a7jau MHOIOKPUTEPHATIBLHOM (BEKTOPHOW) ONTUMU3ALIUI
cucreM ynpasienus. [lapeto-ontumansabie, 3hheKTUBHEIE,
HEYJTy4llIaeMble peIlIeHUs] MHOTOKPUTEPUAIbHBIX 33/1a4 ONTUMHU3ALUI
cucteM ynpasiieHus. [loctpoenue 0600IIEHHBIX CKaJISPHBIX KPUTEPHUEB
ONTUMAJILHOCTH CUCTEM YIIPABJICHUS B BUJIE IMHEHHBIX ()OPM YaCTHBIX
(JIOKaJIbHBIX ) KPUTEPUEB; CIIOCOOBI BEIOOPA BECOBBIX KOA(PPHUIIUEHTOB
TaKuX KpuTeprueB. MHOTOKpUTEPHAIbHBINA CUHTE3 ONTHMAJIbHBIX CUCTEM
yIIpaBJICHUS 110 METOIy MAaKCUMAIILHOTO MPUOIMKEHUS K UICATBHOM
(yronmueckoii) TOUKe B IPOCTPAHCTBE YACTHBIX KpuTepuen. CHHTE3
ONTUMAJILHOTO 3aKOHA YIPABJIEHUS MO YCIOBHUIM MAKCUMAaJIbHOTO
ynanenus B oonactu [lapero or Hauxy/ei TOYKH MPOCTPAHCTBA
OTrpaHUYEHHBIX OTEPb.

CeMuHapsbl

C3.1

CuHTEe3 ONTUMAaNIbHBIX CUCTEM YIPABICHUS METOAOM AMHAMHYECKOTO
IpPOTrpaMMUPOBAHUS

C3.2

AHanuTHuyeckoe KOHCTPYUPOBAHHUEC ONITUMAJIBHBIX PETYIATOPOB

C3.3

Amnanutuyeckoe KOHCTPYUPOBAHHUC OINITUMAJIBHBIX PCTYJIATOPOB

JlabopaTopHbie paboThl

JIP3.1

KBasuontumasnbHas o ObICTPOAECHCTBUIO CHCTEMA YIIPABJICHUS JTMHEHHBIM
00BEKTOM

W (NN D |

JIP3.2

Cucrema yrpaBiieHHs HEJIMHEHMHBIM 00bEKTOM, KBa3HOIITUMANIbHAS 110
OBICTPOJCHCTBHUIO

CamocrosiTejibHas padoTa
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CP3.1

[TpopaboTka yuyebHOro MaTepuana JeKIun

2.25

CP3.2

IToaroroBka k ceMruHapam

0.75

CP3.3

[ToarotoBka K 1a00paTopHbIM paboTam

CP3.4

BrinonHenue pacueTHo-rpadguyeckon paboTsl

15

CP3.5

Jpyrue Bubpl caMOCTOSTENBHON pabOThI

«[IpHIMNIBI TOCTPOEHHUS MIOMCKOBBIX CHCTEM IKCTPEMAJILHOI0
1 2JANTHBHOIO YNIPABJICHUS; METOABI IIOCTPOCHHUS U OCHOBHBIE THIIBI
aJanTUBHBIX CHCTeM ylpaBjeHus. MeTo/Abl CHHTE3a OCHOBHOI'O
KOHTYpa aJaNTHBHBIX CHCTEM YIPABJICHHS ; CHHTE3 3TAJOHHbIX
MojieJieil aJanTHBHBIX CHCTeM yIpaBJjieHus. MeToAbl U aJrOPUTMBbI
JIOKAJILHOH a/1aNTalliM CUCTEM ynpaBJieHns JIA; CHHTe3 aJanTHBHBIX
CHCTEM ynpaBJjieHUus: MeToAoM GyHkumii JIanyHoBa; cunres
AJITOPUTMOB AJANITALIMH METOI0M CKOPOCTHOIO I'PaJMeHTa.
OnrumanbHbie HAO0AaTe U, GuiabTpbl Kanmana-borocu.
AanTUBHBIE CHCTEMBbI IAPAMeTPUYECKOH HACHTH(PUKALIUT
AMHAMHYECKHUX 00bEKTOB M CHCTEM»
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Jlexnuun

36

4.1

OCHOBHBIE THITBI U 0COOEHHOCTH IKCTPEMAIbHBIX OOBEKTOB M CUCTEM
ynpaieHus. CTpyKTypa U CBOWCTBA HKCTPEMATIbHBIX CUCTEM YIIPaBICHUS
10 IPOU3BOJIHOM, C TOUCKOBBIMHU CUTHAJIAMH, C 3alIOMUHAHUEM
skcTpemyMa. Juddepenmanbabie U IaroBble SKCTPEMalIbHBIE CUCTEMBI.
VYiydieHue maroBoro NoucKa 3KCTpeMyMa METO/IaMU ITPOrHO3UPOBAHUS.
MHoromepHsbie SKCTpeMalibHbIE 00bEKTHI, CHCTEMBbI SKCTPEMAalIbHOM
HABUTALIMM U KOPPEISIIMOHHO-3KCTPEMAJIBHOTO YIIPABJIEHUs, UX CBOMCTBA.

4.2

MeTob1 onpesiesieHus TpaleHTa i OpraHu3aliy JBUKEHHS K SKCTPEMyMY
B MHOT'OMEPHBIX 3KCTPEMAJIbHBIX CUCTEMaX. MHOTOMEpHBIE CHCTEMBI
9KCTPEMAJIbHOTO YIIPABJICHUS C TOUCKOBBIMU CUTHAIAMU U CUHXPOHHBIM
JIETEKTUPOBAHUEM. AHAIIU3 TUHAMUKUA CUCTEM SKCTPEMAIIbHOTO
ynpaBJieHus, npumeHenune Gpynkuuii JlssmyHona.

4.3

3agaum amanTUBHOTO yrpasieHus. Onpenenenne u Kiaccudukanus
alanTUBHBIX cucTeM. [locTpoeHne cucTeM ynpaBieHus ¢ pa30MKHYTBIMH,
3aMKHYTBIMH 1 KOMOWHUPOBAHHBIMH KaHAJIAMH aJIalITAlliH; TIONCKOBEIE U
6ecrionckoBble crucTeMbl. CaMOHACTPaUBAIOIIUMECS] CUCTEMBI C
uH(pOpManKeil 0 YaCTOTHBIX U BPEMEHHBIX XapaKTePUCTUKAX. ATaNITHBHBIC
CHCTEMBI YIIPaBIIeHUs cOo cTabmin3anueit Kospduiuenta nemMnpupoBaHus,
METOJ IBYX (pUIbTPOB.

4.4

CucreMsl ynpasiieHus ¢ IPSMOI U HENIPSIMOU afanTaluen, ¢
napaMeTPUIeCcKOi, CHTHAIBHOW M KOMOMHUPOBAHHOW CAaMOHACTPOHKOMA.
AjanTanys 1o XapakTepUCTUKAM CUTHAJIBHBIX U MIApaMETPUUYECKUX
BO3MYIIIEHUN 00BEKTOB yripaBieHus. CaMOOpPraHU3yIOIIHeCs 1
camM0o00yYaroIuecss CUCTEMbI YIIPABICHUs. ATalITUBHbIE CUCTEMBbI
yIpaBJIEHUS C 3TAJOHHBIMU U 00YUYaIOIUMUCS MOJIEIISIMHU.

4.5

MHoroypoBHeBasi CTpYKTypa alaiTUBHBIX CUCTEM YIIpaBiIeHUs. MeTo bl
CHHTE3a OCHOBHOT'O KOHTYpa aJanTUBHBIX cUcTeM. CTpYyKTypa
00001IEHHOT0 HAacTpanBaeMoro oObeKTa yrnpasieHus. [Ipumenenue teopun
HWHBApUaHTHOCTHU AJII CUHTE3a OCHOBHOI'O KOHTYpa aJallTUBHBIX CUCTCM.
OnTuManbHbIM CHHTE3 OCHOBHOTO KOHTYpA a/IalTUBHBIX CUCTEM
YIIpaBJICHUA. HpI/IMeHeHI/Ie MCTOJO0B MOJAJIBHOI'O YITPAaBJICHUA U MCTOAOB
TEOPHH CUCTEM C NIEPEMEHHON CTPYKTYpPOM Il CHHTE3a OCHOBHOT'O
KOHTYpa U MOCTPOEHMsI 0000IIEHHOTO HACTPAauBAaEMOro 00bEKTa
yTIpaBJICHUSL.

4.6

CHuHTE3 OCHOBHOTO 3aMKHYTOIO KOHTypa  QJalTUBHOH  CHUCTEMBI
yIpaBIeHUS C MIOMOIIBIO MpsiMoro MeToa JIsmyHoBa.

MeTo 16l CHHTE3a ATAIOHHBIX MOJIeNIeH OCHOBHBIX 3aMKHYTBIX KOHTYPOB
(0000IIEHHBIX HACTPaWBaEMbIX OOBEKTOB) aJATUBHBIX CHCTEM
yrpaieHusi. CHHTE3 ONTUMATBHBIX STATOHHBIX MOJISIICH, TIPUMEPHI
CHHTE3A.

4.7

[IprMmeHeHre MeTo1a MOTAJIBHO YITPABIICHUS ISl CHHTE3a STAIOHHBIX
MOJETIEN OCHOBHBIX 3AMKHYTBIX KOHTYPOB aJallTUBHBIX CUCTEM;
MOCTPOEHNE ATATOHHBIX MOJIEJIEH B KJIaCCe HU3KOUACTOTHBIX (DUIIBTPOB
BarrepBopra. Meton ctanaapTHBIX K03(pPHUIIMEHTOB B 3a7a4ax MOCTPOSHUS
ATAJIOHHBIX MOJIEJIEN OCHOBHOTO KOHTYpa. CBOMCTBA aAaiTUPYEMOCTH
OCHOBHOTO KOHTYpA; YCIIOBUS U aHATU3 aAaTUPYyEMOCTH 0000IIEHHOTO
HACTPanBaeMOro 00bEeKTa K €ro 3TaJOHHON MOJIeNu.

4.8

VYcnoBrs cOrnacoOBaHHOCTH OCHOBHOT'O KOHTYPA M €ro STAIOHHON MOJIEIH.
VYcnoBus CTPYKTYPHOM YCTOMYMBOCTH U YCJIOBUS CYILIIECTBOBAHMS B
IPOCTPAHCTBE HACTPAUBAEMBIX NTAPAMETPOB 00JACTH aAANTUPYEMOCTH
0000MIEHHOT0 HACTPABAEMOr0 OOBEKTA YIPABJICHHUS K €r0 STAIOHHOM
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MOJEIH.

4.9

OcHOBHbIE IPUHLIUIIBI JIOKAJIIBHOM a/laliTallik, CXEMbI IIEPBOTO
npUOJIMKEHUS B 33/1a4ax MOCTPOEHUS aJITOPUTMOB aJaITallH,
IPaJIUCHTHBIE CAMOHACTPAUBAIOIIUECS CUCTEMBI YIIPABICHMUS.
KomneHcanoHHble cCaMOHACTPauBaIOLIMECS CUCTEMBL. ANITOPUTMBI
aJIanTalyy, BeIpaOboTaHHBIC HA OCHOBE (DYHKIMH YyBCTBUTEIHLHOCTH.
MeTto BCioOMOraTeapbHOro oneparopa B 3afjadax CUHTE3a aJalTUBHBIX
CHCTEM YIPaBJICHUS U UICHTU(PUKALNHU; CHHTE3 MHOTOMEPHBIX KOHTYPOB
apaMeTpUUeCcKO caMOHACTPONKH, 00ECIIeUMBAIOIINX aBTOMAaTHYECKYIO
MUHHMMM3ALHUIO0 KBAIPATUYHBIX KPUTEPUEB KAUECTBA.

4.10

HpI/IMeHCHI/Ie OII€paTOpHOro METoAa K pCIICHUIO 3aJa4 CUHTEC3a
ONTUMAJIBHBIX CUCTCM YIIPABJICHUA U I/II[CHTI/I(I)I/IKaI_II/II/I nmapaMeTpOB
MCTOJOM BCIIOMOI'aTCJIbHOT'O OIi€paropa, IPUMCHCHHUEC METOJ0B TCOPHUU
YYBCTBUTCJIbHOCTHU.

4.11

[Tpobnema nocTpoeHHs aAaNTUBHBIX CUCTEM YIIpaBIIEHU, 001aJal0INX
CBOICTBaMM YCTOWYMBOCTU B OOJIBIIOM U LIEJIOM, U PELIEHHUE €€ C
IIOMOUIBIO JOCTATOYHBIX YCJIOBUN YCTOMYMBOCTH B cMbIciie JIsmyHoBa.
Pemenue 3a1a4 cuHTE3a aITOPUTMOB aIalITAIIMU C TOMOIIBIO (DYHKITHIA
JIanyHoBa; npuMeHeHne GyHKuui JIsnyHoBa, npeacTaBiIsomux co0oi
KBaApPaTU4YHBIC q)OpMI)I nmapaMEeTpUICCKUX U CUT'HAJIbHBIX paCCOI‘JIaCOBaHI/Iﬁ
00001IEHHOr0 HACTPauBaeMoOro 0OBbEKTa U €ro TAJIOHHOM MOJIEIH.

4.12

VY ci10BUS aCHMOTOTUYECKOW YCTOMYMBOCTH CUHTE3UPOBAHHBIX C TOMOIIBIO
dbyHkmii JIsmyHoBa aanTUBHBIX CUCTEM yIpaBiieHUs. Perenne npumepon
CHUHTE3a YCTOMYMBBIX 110 JIAIYHOBY KOHTYpOB CAMOHACTPOMKHU CUCTEM
aJaNTUBHOTO YIPABICHUS U UACHTU(PUKAIIH TapaMeTPOB JIMHEHHBIX
JIUHAMHAYECKUX OOBEKTOB.

4.13

AJNTOPUTMBI CKOPOCTHOTO TPAJMEHTa B aJalITUBHBIX CUCTEMAaX YIPaBICHUS
JTUHAMUYECKUMU 00bekTamu. CBONCTBA aJITOPUTMOB CKOPOCTHOTO
rPaIME€HTA; YCIOBHS JOCTUKUMOCTH 1IEJIH aJIallTallliu,
UIEHTU(OUIIMPYIOIITUE CBOMCTBA AJITOPUTMOB CKOPOCTHOTO TPaIUEHTA.
PaboTocnocoOHOCTh aNrOPUTMOB CKOPOCTHOTO TPaUEHTA B
HEeCTallMOHAPHBIX ycioBusAX. [Ipolenypa cuHTe3a alanTUBHBIX CUCTEM
yIpaBIeHUS U MapaMeTPUIeCKON UASHTH(PHUKAIIUU C IOMOIIBI0 METO/1a
CKOPOCTHOTO I'paJIUeHTA.

4.14

Pemenue 3a1au cuHTE3a QAANTUBHBIX CUCTEM YIIPABJICHUS C IBHBIMU U
HESIBHBIMHM MOJEIISIMU. Y CJIOBUSI YCTOMYMBOCTH aJJalTUBHBIX CUCTEM
yTpaBJIeHUS U UACHTU(UKAINH, CHHTE3UPOBAHHBIX METOJJaAMHU CKOPOCTHOTO
rpaJueHTa.

4.15

[Tpo6iiemMa HEMOTHOTHI HHPOPMAITMH O COCTOSIHIM O0BEKTOB yIIPABICHHUS.
Nnentuduxanus cOCTOSIHUS TMHAMUYECKUX O0BEKTOB,
JIeTepMUHUPOBAHHBIE 3a/1a4M MMOCTpoeHus Habmroaareneil. [Ipocreiinme
UACHTU(PUKATOPBI COCTOSTHUS (HaOII0AaTeNN) OOBEKTOB YIIPaBICHHUS,
MIPUMEHEHHUS CUTHAIIBHOM CaMOHACTPOMKU. MoaalIbHBIN CUHTE3
HaOII0gaTeNeH, CHHTE3 ONTUMAJIbHBIX HAOII0gaTENeH.

4.16

OnTumanbHOE OLIEHUBAHUE COCTOSIHUS CTOXACTUYECKUX 0OBEKTOB
ylnpaBiieHus, nocrpoenue GpunabTpos Kanmana-beriocu 1i1st HempepbIBHBIX
00BekTOB ynpasineHusa. CTpykTypHble peoOpa3zoBanus ¢puibTpa Kanmana-
Brrocu, mo3BosIsIONINE UCKITIOUUTE AU (hepeHINpOBaHUE CUTHAIOB
00paTHOI CBsI3H.

4.17

3anaun mapamMeTpHUuECKO HACHTU(PHUKAIIMYA JUHAMHUUECKUX OOBEKTOB.
VYcioBus HASHTU(UIUPYEMOCTH JINHEHHBIX JUHAMUYECKUX CUCTEM.
AnantuBHas nmapaMmeTpuyeckasi UIeHTU(UKAIUS C TOMOIIBIO
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HacTpauBaeMoOW MoJiesIn 00bEKTA UACHTU(DHUKALIMH, CHHTE3 CHCTEM
UICHTU(DHUKAIMA. Y CJIOBUS YCTOWYMBOCTH MTPOIIECCOB CAMOHACTPOIKHI
MOJIETIH.

AnanTtuBHBIN uaeHTU(DUKATOP-HAOTIOAaTEh. M IeHTHDUKAIMS TapaMeTPOB
JTMHAMUYECKUX 00bEKTOB IPH BHEIIHUX BO3MYIICHHSIX M TOMEXaXx.
ANTOPUTMBI KOPPEISILIMOHHOTO CII0C00a UACHTH(PHUKAIIMY TapaMETPOB.

4.18 AnantuBHas UACHTH(UKAIMSA BHEITHUX BO3MYIIICHUH, IEHCTBYIOIINX Ha 2
JUHAMHUYECKHE CUCTEMBI YIIPABJIEHMS IPY BOJHOBOM IIPEICTAaBICHUH 3TUX
BO3MYIIICHU.

CemuHapsbl 18

C4.1 | Ananu3 yCTOMYMBOCTH CUCTEM SKCTPEMAJIBHOTO yIIPaBICHUS 2

C4.2 | CuHre3 1 aHaNIM3 alallTUBHBIX CUCTEM YIPABICHUS 2

C4.3 | CuHTe3 U aHAJIN3 aJJalITUBHBIX CUCTEM YIIPABJICHUS 2

Ca.4 CuHTe3 cucTeM afjanTUBHOW WAECHTU(PHUKALIMY TapaMeTPOB JMHAMUYECKUX ’

] 00BEKTOB

C4.5 CuHTe3 cucTeM afjanTUBHONW WAECHTU(HUKALIMY TapaMeTPOB JMHAMUYECKUX ’
00BEKTOB

C4.6 | IloctpoeHne HeTMHEMHBIX POOACTHBIX CHCTEM YITPaBJICHUS 2

C4.7 | lloctpoeHne HENTMHENHBIX POOACTHBIX CUCTEM YIIPaBJICHHUS 2

C4.8 | Pacuér cucrem ananTuBHON HIeHTUDUKAINN BO3MYIIIEHUN 2

C4.9 | Pacuér cuctem ajanTuBHOMN UJIEHTU(DUKALUN BO3MYILIEHUI 2
JlabopaTopHble padoThbI 36

JIP4.1 | JluHamMMKa CUCTEMbI SKCTPEMAJILHOTO YIPaBJICHUS 2

JIP4.2 | JInuHamMuKa CUCTEMbI SKCTPEMAILHOIO YIIPABICHUS 2

JIP4.3 | OnnonapameTpuyeckas aanTtanus CUCTEeMbl HACHTU(UKAIIMYA BO3MYIIIEHUN 2

JIP4.4 | OnHonapameTpuyeckas aanTtaius CUCTEMbl HACHTU(UKAIIMA BO3MYIIEHU I 2

JIP4.5 | JIByxnapamerpuueckas aJlaTUBHAs UACHTU(UKAIMS BOZMYIIEHUN CHCTEM 2

JIP4.6 | JIByxmapaMmerpudeckas ajanTuBHas UACHTHU(GUKAINSA BO3ZMYIIICHHI CHCTEM 2

P47 OpHomnapameTpuieckasl aJaiTUBHAs CUCTEMa UACHTU(PHUKAINH JIMHEIHOTO ’
JMHAMUYECKOT0 00beKTa

1IP4.8 OpHomnapameTpuieckasl aJaiTUBHAs CUCTEMa UACHTUPHUKAIIUH JIMHEHHOTO ’

" | aMHaMu4eckoro oobeKTa

1P4.9 JIByxnapamerpuueckasl aJaiTUBHAs CUCTEMAa UICHTU(QHUKAIIUHN TapaMETPOB ’
JUHEHHOro 00BEeKTa

1IP4.10 JIByxnapamerpuueckasl aJaiTUBHAs CUCTEMAa UICHTU(PHUKAILIUHN TapaMETPOB ’

] JUHEHHOro 00BEKTa

JIP4.11 | Cuctema ynpaBieHus ¢ OAHONIapaMeTpruieckoi aganranueit (1) 2

JIP4.12 | Cuctema ynpaBieHHs C OAHONIApaMETPUUECKOM afanranuen (2) 2

1P4.13 AJnanTuBHAs cUCTEMa YIPaBJICHUS C TAIOHHONW MOJIEIbI0 OCHOBHOTO )
3aMKHYTOT'O KOHTYpa

1IP4.14 AJnanTuBHas CHCTEMA YIPABJIECHUS C TAIOHHON MOJIENIBbI0 OCHOBHOTO )
3aMKHYTOT0 KOHTYpa

JIP4.15 | /IsyxnapameTpuueckasl CAMOHACTPOIKa aJlallTUBHON CUCTEMbI YIIPABJICHUS 2

JIP4.16 | /IsyxnmapaMeTpudeckas CaMOHACTPOMKA aJJaTUBHOM CUCTEMBI YIIPaBICHUS 2

JIP4.17 | Cuctema ynpaBieHus ¢ 00ydaroleics MoJiesibio 00beKTa 2

JIP4.18 | Cuctema ynpaBieHus ¢ 00yJaromencs MoAeIbio 00beKTa 2
CamocrosiTeibHas padora 78

CP4.1 | IIpopaboTka yueOHOT0O MaTepuaa JeKIun 4.5

CP4.2 | [loaroroBka Kk ceMUHapam 2.25

CP4.3 | IloaroroBka K 1abOpaTOpHBIM paboTam 36

CP4.4 | IloaroroBka K pyO€KHOMY KOHTPOJIIO 3
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CP4.5 | Ipyrue BUABI CAaMOCTOSITEIIHHOM pabOTHI 32.25
5 KypcoBoii mpoekt 54

CP5.1 | BolnosiHeHuE KypcoBOIro MPOEKTa 54
6 OK3aMeH 30

CP6.1 | I[loaroroBka K 3K3aMeHy 30
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S. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJIBHOM
PABOTbBI CTYJIEHTOB

CamocTtosTenbpHas pa60Ta CTYACHTOB IO AUCHHUIUINHEC obecreunBaeTCs clIeayronmumu y‘IGGHO—
MCTOANYCCKUMU MaTCpUalaMu:

l.
2.

5.

PabGouas nporpamma TUCHUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHHUTENIbHBIE MaTtepuaibl [Pazmen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HHPOPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «HTepHeT»
[Paznmen 8 Paboueil mporpaMMbl TUCIIUATIIINHBI .

Metoauueckue yka3zaHus A OOy4yarolUuXcs MO OCBOCHHIO IUCHUIUIMHBL [Paznen 9
Paboueii mporpaMMbl JUCHUIUIMHBI|, OOECIEUMBAIONINE CAMOCTOSTEIBHYIO DPa0doTy
CTyJIEHTa MpU MOATOTOBKE K YYEOHBIM 3aHSTHUSIM, BBIIOJHEHUU IOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIPUITHSIM U aTTECTAIUSIM.

KoMmmuiekT uHauBUyalbHBIX 331aHUN.

CryneHTsl MOJy4YaloT JOCTYN K YKa3aHHBIM MaTepuallaM HauyuWHas C TEpPBOTO 3aHITHS TI0
JIUCILIUILINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUISI TPOBEJIEHMSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHOI ATTECTALMM CTYJIEHTOB MO
JUCHUIJINHE

®onnx  oneHouHblx cpenctB (POC) nmnsg TpoBeIeHHs] TEKYHIEro KOHTPOJS |
IPOMEXYTOUYHOW aTTECTAllMM OOYYalOMMXCS 10 JUCUUIUIMHE Oa3upyercss Ha MepedHe
KOMIIETEHIIMH ¢ yKa3aHHEM 3TanoB UX (OPMUPOBaHUS B MPOIECCE OCBOCHUS 00pa3zoBaTeNIbHOM
nporpammel  (pazgen 1). @OC obecrieunBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYECHHUS], 3aIJIAHUPOBAHHBIX JJIs1 AUCLIUTLIHBL.

@®OC BKIIOYAET B ceOs:

— TIepeyeHb KOMIIETCHLMH C yKa3aHHUEM 3TanoB UX (OPMUPOBAHUS B IPOLIECCE OCBOCHUS
00pa30BaTeNbHOM IPOrpaMMbl;

— OIMCaHue MoKa3arejed U KPUTEPHEB OLECHMBAHMS KOMIIETCHLIMM Ha Pa3jIMYHBIX 3Talax HUX
dbopMuUpOBaHUs, ONMCAHUE IIIKAJl OLICHUBAHNUS;

— THUIOBbIE KOHTPOJIbHBIE 33JaHMsI WM MHbIE MaTepUalIbl, HEOOXOAUMBIE JIUIsl OLICHKU 3HAHU,
YMEHMH, BIaJIeHUI U (WJIK) ONbITa AESITEIbHOCTH, XapaKTEpU3YIOIIHE 3Tallbl POPMUPOBAHUS
KOMIIETEHIIN B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEIENAIOIINE IPOLEIypbl OLIEHUBAHUS 3HAHUM, YMEHUH,
BIAJCHUA W (WJIM) OMbITa MAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBO€HUS AUCUMIUIMHBI MPOU3BOAUTCA B cOOTBETCTBUM C llojoxkeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC sBRsieTcs MPUIOKEHUEM K IaHHOM paboyeil mporpaMme JUCIUILINHEL.
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7. NEPEYEHb YYEBHOW JMTEPATYPbI W JOINOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JJIs1 OCBOEHUA TUCIUIIJIMHDBI

Jlureparypa o IUCIUILIMHE

l. Banbko B. U., Epmommna O. B., Kyssipkun I'. H. BapuannoHHoe ucyucieHue u
ONTUMAIBHOE yIpaBlieHHE : ydeOHUK ais BTy30B / Banwko B. U., Epmommuna O. B., KyBeipkun
I'. H. ; pen. 3apy6un B. C., Kpumenko A. I1. - 2-e u3a. - M. : Uzn-Bo MI'TY um. H. 3. baymana,
2001. - 487 c. - (MaremMaTuka B TEXHUYECKOM YHHUBEpPCUTETE ; BhIN. 15). - bubnmorp.: c. 475-
479. - ISBN 5-7038-1370-0. — Texcrt: anexkrponnsiii // U3garenscteo MI'TY um. H.O. baymana

[caiiT]. - URL: https://bmstu.press/catalog/item/5552 - Pexum poctyna: s aBTOpH3.
II0JIB30BAaTENIEH.

I[OHOJIHI/ITGJIBHLIC MaTcpuraibl

2. AunnpineB B.M. MHepunaibHble HaBUTAIMOHHBIE CHUCTEMBI JIETATEJIBHBIX aIllapaToB:
YueOHo-MeTo1. mocodue K BbIMOIN. pacy.-rpad. pabor mig crya. cmen. 220100 "CucremHsbii
anamu3 u ynp." u cnen. 160403 "Cucrtemsl ynpasieHus jetar. anmaparamu'. — M.: MI'VII,
2007. — 47 c. — HayuHo-texuuueckas 6ubanoreka MO MI'TY um. H.O. baymana — OcHoOBHOI
¢donn — 14 5k3.; untanbHbIi 3251 Ne 2 — 5 3k3.

3. EcakoB B.A. BricokouacToTHble MH(OPMALMOHHBIE TPUOOPHI B CUCTEMAX YIPABJICHUS
ABTOHOMHBIX JICTATENBHBIX almaparoB: Yued. mocoOue st CTyA. o0yd. IO HampaB. CIICI.
220100 "Cucremuslii ananu3 u ynpan." u crnein. 160403 "Cuctemsl ynpas. neTar. anmnapatamu’ /
B.J. Marbimun. — M.: MI'VIJI, 2007. — 59 c¢. — Hayuno-texaudeckas oubnnoreka MO MI'TY
uM. H.D. baymana — OcHoBHo#t Goua — 13 3k3.; untanbHbii 3a1 Ne 1 — 3 9K3.; yuTaNBHBIN 3al
Ne2 — 3 ak3.

4. Teopuss aBTOMaTH4ecKOro ynpaBieHus: Y4eOHUK Ui CTyA. By30B 0Oyd. IO Harpas.
MOATOT. OaKaJaBpOB W MAarucTpoB "ABTOMAaTH3. W yIpas." W HampaB. MOATOT. AUIUIOM. CIIell. /
C.E. dymun, H.C. 3otos, [.X. UmaeB, H.H. Ky3pmun, B.b. fkosnes; [log pen. B.b. SIkoBnesa,
Bonkosoii, B.H. KoznoBa. — M.: Beicmias mkoma, 2005. — 566 c. — HayuHo-TexHuueckas
oubmoreka M® MI'TY um. H.O. baymana — OcHoBHO# ¢oHT — 12 3K3.; unTanbHbIi 3a1 Ne 1 —
3 3K3.

5. MeToapl KIIaCCMYECKOM M COBPEMEHHOM TEOpHUM aBTOMAaTHYECKOIO YIPABIICHUS.:
VYuebnuk B 5-tu T. T.4.: Teopust onTUMHU3AIUNA CUCTEM aBTOMATHYECKOTO yMPAaBICHUS / TIOJ PEI.
K.A. IlynkoBa, H.I. Erynosa. — 2-e u3z., nepep., non. — M.: MI'TY, 2004. — 741 c. — (Metos!
aBTOMATUYECKOro yrpasieHus). — HaydHo-texHuueckas O6ubauoreka M® MITY um. H.O.
baymana — OcHoBHOMI GoHI — 97 3K3.; unTanbHbIHM 321 Ne 1 — 3 9Kk3.

6. MeToapl KJIaCCMUECKOH M COBPEMEHHOM TEOpHUH aBTOMATHYECKOIO YIPABIICHUS.:
Yuebuuk B 5-ti T. T.5.: MeToapl cOBpeMEHHON TEOPUH aBTOMATHUYECKOTO YIpaBiIEHHs / MOA
pen. K.A. Ilynkosa, H./[. ErynoBa. — 2-e u3n., nepep., non. — M.: MI'TY, 2004. — 782 c. —
Hayuno-texuuueckas 6ubnuoreka M® MI'TY um. H.D. baymana — OcHoBHol doHI — 97 3K3.;
yuTanbHbIN 3a1 Ne 1 — 3 3k3.

7. EcakoB B.A. OCHOBBI TEOpUU U IPOEKTUPOBAHUS CUCTEM ABTOMAaTUYECKOTO YIPABIEHUS:
VY4e0. nocodue, cnenuanbHocTh 161101.65 "Cucremsl ynpapieHus JieTaTeIbHBIMU anmnapaTamu’
/ T.®. 3emnsnoii, B.I'. lynko; MunucrepcTBo obpazoBanus u Hayku PO; MI'VJI. — M.: MI'VJI,
2011. — 103 c. — Hayuyno-texnuueckasi 6ubnuoreka M® MI'TY um. H.D. baymana — OcHoBHO
doun — 49 k3.

8. 3emisiHoil I.®. OnrtumanbHOE MO pacxoAy PHEPruM ympasieHue: Yuebd. mocolue amns
CTyA., o0y4. mo HampaB. 652300 "Cucrtemsl ynpaieHus M HaBurauuu" cren. 160403.65
"Cucrembl ynpaBieHUs JeTartelbHbiMU annapatamu'. — M.: MI'VJI, 2010. — 52 c¢. — HayuHo-
texHuueckas Oubimoreka M® MITY um. H.D. baymana — OcnoBHOil (onmx — 60 3k3.;
quTaIbHBIN 321 Ne 1 — 2 9K3.; unTanbHbIH 321 Ne 2 — 2 9K3.
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9. 3emssiHoi .. AHanmuTHYECKOE M CHHEPreTMYECKOE KOHCTPYHPOBAHHME DPETYJSATOPOB:
VYueb. mocobue mns crym., odyd. mo HampaB. 220100 "Cuctem. anamus u ympan.", 220200
"ABTomaTu3. u ympas.". — M.: MI'VJI, 2007. — 79c. — HayuHo-TexHuueckas 6ubimnorexka M®D
MI'TY um. H.D. bBaymana — OcaoBHOU (hoHa — 21 9K3.; ynTanbHbi 3251 Ne 1 — 3 9K3.

10.  3emmsnoit I'.®. Onrumuzanmsi MHOTOKPUTEPHUATBHBIX CHUCTEM YIpaBJiCHUs: YdeOHOe
nocobue s crya., ooyd. mo Hamp. 553000 (220100) «CuctemHBIN aHAIW3 W YIPaBICHUE,
550200 (220200) «ABromatuzauust u ynpasienuey. — M.: MI'YJI, 2006. — 67c. — Hayuno-
texHudyeckas OumOmmoreka M® MI'TY um. H.D. baymana — OcHoBHOW (oHmx — 25 23k3.;
qUTaIbHBIN 31 Ne 1 — 4 5k3.

11. 3emnsnoil [.®. HecranuoHapHble JIOKaJIbHO-ONTUMAJIBHBIE CHUCTEMbI YIIPaBJICHHUS:
Y4eOHo-MeToa. mocodue K 1ad. paboTaM M MpaKT. 3aHATUAM A cTyA. creil. 553000 (220100)
"Cuctem. anaim3 u ympan.", 550200 (220200) "AsromaTu3. u ynpas." / MI'YJI. — M.: MI'VJI,
2006. — 27c. — Hayuno-texuuueckass 6ubianoreka M® MI'TY um. H.D. baymana — OcHoBHOM
dbona — 27 3K3.; unTaIbHbIN 371 Ne 1 — 3 3Kk3.

12. 3emusHoi I'.®d. MarpuuHblii CUHTE3 aJaNTUBHBIX cucTeM: Y4eO. mocobue ais CTyn.,
0o0yu. mo HampaB. 220100 "Cucrtemusiii ananu3 u ynpasienue", 220200 " ABromaruzauus u
ynpasienue". — M.: MI'VJI, 2008. — 40c. — Hay4yno-texanueckast 6nbinoreka M® MI'TY um.
H.3. baymana — OcHoBHO# QoHa — 21 3K3.; unTansHbIi 321 No 1 — 3 9k3.

13.  3emmsHoii [.®. AnantuBHas WHACHTH(UKAIUS CUCTEM: Y4eO. mocoOue s CTyI., 00yd.
no Hanpas. 652300 "Cucrtemsl ynpaB. ABukeHueM 1 HaBurauu cnen. 160403 "Cucrtemsl yrpas.
neratenbHbIMU ammaparamu’. — M.: MI'VJL, 2009. — 47 c¢. — Hay4Hno-TexHn4eckas OuOiImoTexa
M® MI'TY um. H.3. baymana — OcHoBHOIi houa — 64 5k3.; untanbHbid 3a1 No 1 — 5 3k3.

14.  3emusHoi [.®d. AnanTuBHBIE CUCTEMBI YNpaBICHUS U UACHTU(DUKAIMU: Yuebd.-METON.
nocobue K nab. paboTamM M MPakT. 3aHATUSAM OIS CTyA., o0yd. mo HampaB. 220100 "Cucrem.
anaimu3 u ympas.", 220200 "Asromarus. u ympan.". — M.: MI'VJI, 2007. — 15 c¢. — Hayuno-
TexHudeckasg Oubmmoreka M® MITY um. H.D. baymana — OcnoBHON ¢(ona — 14 3Kk3.;
yuTanbHbIN 3a71 Ne 1 — 5 9K3.

15. Hynxo B.I'. Buzyanu3zanus pe3yabTaToB BeluMciaeHuid B Matlab: Y4e6. mocobue K BbINOJI.
yueb. npaktuku 18 ctyd. 160403 "Cucrems! ynpasienus jetat. annaparamu’. — M.: MI'VJI,
2010. — 35 c. — HayuHo-texuuueckast 6ubanoreka MO MI'TY um. H.D. baymana — OcHoOBHOIA
doHn — 64 5K3.; unTanbHbIN 3a1 Nel — 5 3k3.
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8. IHEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBbIX
JJIA CAMOCTOSATEJBHOU PABOTDI ITPU OCBOEHUU JUCHUIIVIMHBI

1. Canr Kaeapsl «Cucrembl ABTOMAaTHUYECKOIO YIIPABIICHUSI»:
https://mf.bmstu.ru/info/faculty/kf/caf/k1/.

2. Poccuiickas rocygapcTBeHHas oubnaroreka http://www.rsl.ru.

3. TocymapcTBenHas nyOauyuHas HAy4YHO-TEXHUYECKast Ooubanoreka Poccun
http://www.gpntb.ru.

4. bubmmoreka MI'TY um. H.3. baymana. http://library.bmstu.ru.

5. HayuHo-TexHHuueckas O6ubnuoreka Ko MITY UM. H.O. baymana.
https://kf.bmstu.ru/units/nauchno-tehnicheskaya-biblioteka.

6. HayuHo-TexHuueckas 6ubnuorexa Mo MITY UM. H.O. baymana.
https://mf.bmstu.ru/info/library/.

7. Hayunas snextponHas 6umbnuoreka http://eLIBRARY.RU.

8. DnexkTpoHHO-OMONIMOTEeYHas cucTeMa nu3aarenberBa «Jlanby http://e.lanbook.com.

9. DnekTpoHHO-OMONMOTEYHass  cUcTeMa  «YHHUBEPCUTETCKas  OuONIMOTeKa  OHJIAHH
http://biblioclub.ru.

10. DnextponHO-O6ubMMoTeuHas cucrema «IPRbooksy http://www.iprbookshop.ru.

11. DnextponHo-6ubnuoreunas cucrema (3bC) «tOpaiit» https://biblio-online.ru.

12. Cairtr UznarensctBa MI'TY um. H.D. baymana https://bmstu.press/.
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9.  METOJWYECKHE YKA3AHHWS JUIA CTYIEHTOB IO OCBOEHUIO
JTACIATITAHBI

[Mpuctynas k pabore, KaXIbld CTYIEHT JOJDKEH IPHUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE OJIOKEHMSL.

JlucuMiimHa MocTpoeHa Mo MOJYJIbHOMY NPUHLUITY, KaKIAbIH MOIYJb IPEJICTaBIISIET
co0ol JIOrMYecKu 3aBepllIeHHbIN pa3zien Kypca. B mepBom cemectpe Tpu mMoayis. Bo Bropom
ceMeCTpe JBa MOAYJIS (BKJIKOYasi 3K3aMEH ), BBIIOIHAETCS] KypCOBON IIPOEKT.

Ha nepBom 3aHATHM CTyZEHT mojy4daeT HMH(OpManMio i JOCTyNa K KOMIUIEKCY
y4€0HO-METOINYECKUX MAaTEPUAIIOB 110 AUCLIUILIIMHE.

JlekiMOHHBbIE 3aHATHS MTOCBSIIEHBl PACCMOTPEHUIO KIIFOYEBbIX, 0A30BbIX MOJI0XKEHUN
Kypca 1 pa3bsACHEHHIO YU€OHBIX 3aJaHU/, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemuHapckue 3aHATHSI IPOBOJATCS JJIS 3aKpeIUICHHs YCBOCHHOM HHQoOpmManuu,
IPUOOpPETEHUSI HABBIKOB €€ NPUMEHEHMS JUIsl PEIICHUs NPAKTHUUECKUX 3343y B INPEAMETHOMN
00J1aCTH TUCIUITIIMHBI.

JlabopaTopHbie padoThl IpelHA3HAYEHbl JJII IPUOOPETEHHUS OIBbITa IMPAKTHYECKON
peanu3aluy OCHOBHOM HpodeccuoHanbHOM 00pa3oBaTenbHON mporpamMmbl. MeToauueckue
yKazaHud K JilabopaTOpHbIM  paboTraM  mpopadaTbiBalOTCd  CTYJEHTaMHM BO  BpeMs
CaMOCTOSITENIbHOW MOAroToBKU. HeoOXoauMblil ypOBEHb MOATNOTOBKH KOHTPOJIUPYETCS IMepes
MIPOBEICHUEM JIA0OPATOPHBIX PabOT.

[IpakTnueckast IOArOTOBKA IPU peanu3aluy ydueOHON AUCHUIIIMHBI OpraHU3yeTCs IyTeEM
IPOBEJCHUS TNPAKTUUECKUX 3aHATUH, JAa0OpaTOpHBIX pabdOT M UHAMBUIYAIbHBIX H(WIN)
IPYNIIOBBIX KOHCYJbTALMHM, IpelycMaTpUBAIOUIMX Y4YacTHE OOYYaroLUIUXCs B BBIIOJHEHUU
OTJIENIbHBIX 3JIEMEHTOB PaboT, CBSI3aHHBIX ¢ OyaylIel mpodeccuoHaIbHON 1eATeIbHOCTBIO.

[IpakTrHyeckass MOATOTOBKA MOXET BKIIOYATh B ceOsl OT/ENbHbIE 3aHATUS JEKIIMOHHOIO
TUIA, KOTOpbIE MpEeAyCMaTpUBAIOT IMepefady ydeOHOM HMHpOpManuu OO0y4arolumcs,
HEOOXOMUMOW  JUId  MOCTENYIOIIEro  BBIMOJHEHHs  paboT, CBA3aHHBIX C  Oy;aymei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padoTa CTY/ACHTOB BKJIIOYAET CIEAYIOIIME BHUABI: B IEPBOM
ceMecTpe MpopaboTka y4eOHOro marepuaia JIEKIUi, MOAr0TOBKAa K CEMUHAapaM, MOJrOTOBKa K
7ab0paTopHbIM  paboTaM, BBIIIOJIHEHUE JIOMAIIHEro 3aJaHusl, BBIIOJHEHHE pacueTHO-
rpaguyeckoil paboThl, BO BTOPOM ceMmecTpe MpopaboTka y4yeOHOro marepuaia JeKUui,
MOJrOTOBKAa K CEMHHapaM, MOJrOTOBKAa K JabOpaTOpHbIM paboTaM, BBINOJIHEHHE KypCOBOTO
IPOEKTa, MOJArOTOBKA K HK3aMEHY, MOATOTOBKAa K pyOeKHOMY KOHTpOJI0. Pe3ynbrarel Bcex
BUJIOB pabOThI CTYJEHTOB (POPMHUPYIOTCS B BUJE UX JIUYHOTO PEHTUHIA, KOTOPBIA yUYUTHIBAETCS
Ha MPOMEXYTOUYHOM aTTecranuu. CamocTosATenbHas paboTa MpeaycMaTpUBAeT HE TOJBKO
npopabOTKy MaTepHuajoB JEKLUHOHHOIO Kypca, HO M WX pacHIMpeHHE B pe3yJbTaTe IOMCKa,
aHalu3a, CTPYKTYPUPOBAHUS U MPEACTABICHUSI B KOMIAKTHOM BHJIE COBPEMEHHON MH(pOpMaluu
U3 BCEX BO3MOKHBIX UCTOYHHKOB.

Texymmii KOHTPOJb NPOBOAUTCS B TEUEHHME KaXJOrO0 MOAYJS, €ro HTOTOBBIE
Pe3yNbTaThl CKIIAABIBAIOTCS U3 OLEHOK I10 CJIEAYIOIIUM BUaM KOHTPOJIBHBIX MEPONPUITHI:

- lomannee 3a1aHue;
- Pacuetno-rpaduyeckas pabora;
- PyOesxHbI KOHTPOJIb.

OcBoeHME AMCUMIUIMHBI M €€ YCIHEIIHOE 3aBEepIIeHHE Ha CTaJud MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PETyJsipHOl paboTe BO BpeMsl ceMecTpa U IUIaHOMEPHOM
MPOXOXKACHUN TEKyIlero KoHTposisi. HabpaTe pedTHHT 1O BCeM MOAYISIM B KaXKIOM CEMECTpE,
OpOMTH 1O KaXAOMY MOJYJIO IUIAHOBBIE KOHTPOJIBHBIE MEPONPUSATHS B TEUYCHUE
9K3aMEHAIIMOHHOM CECCHH HEBO3MOXHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBINOJIHUTH BCE KOHTPOJIBHBIC
MEPONPUATHSL.
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IIpoMe:kyTouHasi aTTecTalMsl 1O pe3yabTaTaM IEPBOrO CeMecTpa MO JAUCIUILINHE
npoxoauT B ¢opme 3auera. IIpomelkyTrouHas arrecTanus MO pe3yiabTaTaM BTOPOIO CeMecTpa
npoxoauT B (opme audQepeHIMpOBaHHOrO 3aueTa, SK3aMEHa, KOHTPOJIHPYIOIIETO OCBOCHHE
KJIFOYEBbIX, 0a30BbIX MOJIOKEHUH JAUCIMIIMHBI, COCTABISAIONIMX OCHOBY OCTaTOYHBIX 3HAHUH 11O
HEH.

MeToaMKa OLEHKH 10 PEHTHHTY

CryneHT, BBIOJHUBIIMN BCE MPEyCMOTPEHHBIE YUeOHBIM TJIAHOM 33J[aHUS U CIABIIMNA
BCE KOHTPOJIbHbIE MEPONPHUATHS, M0JIy4aeT UTOTOBYIO OLIEHKY I10 JUCLUIUIMHE 3a CeMecTp B
COOTBETCTBUU CO LIKAJION:

eT— Onenka Ha ’K3aMeHe, Onenka Ha 3auere
AU ¢epeHpoBaHHOM 3a4eTe
85-100 OTJINYHO 3a4yTeHo
71 —84 XOPOIIO
6070 YOBJIETBOPUTEIBHO
0-59 HEYOBJIETBOPUTEIHHO He 3auteno

OneHuBaHue IUCHUIUIMHBI BeAeTcs B cooTBeTcTBUM ¢ [lonokeHnem o TeKylleM
KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTectauuu cTtyaeHToB MI'TY um. H.O. baymana.

24



10. IIEPEYEHDb NHOOPMALIMOHHBIX TEXHOJIOT U,
HUCIIOJIB3YEMBIX IIPU M3YYEHUU JJUCHUIIJIMHBI, BKJ/IIOYASA
INNEPEYEHb INTPOI'PAMMHOI'O OBECIHIIEYEHUS, NTH®OPMAIIMOHHbIX

CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 JTAHHbIX

NndopMmannoHHble TEXHOJIOTHUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYN K Y4eOHBIM IUIaHaM, PabO4YMM MpOrpaMMaM JUCHUIUIMH (MOJIyJei),
IporpaMMaM IpaKTHK, JIEKTPOHHBIM Y4E€OHBIM M3/IaHUSM U 3JEKTPOHHBIM 00pa30oBaTEIbHBIM
pecypcaM, yKa3aHHBIM B paOOuYuX Mporpammax TUCIHHIUIMH (MOIYJEH), mporpaMmax MpaKTHK,
(bopMHpOBaHUE EKTPOHHOTO NMOPT(HOIUO 00YYaIOLIErocs, B TOM YHCIIe COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu pabotsl. llpemycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aUMOJICHCTBUS CTYJIEHTOB M IpenojaBareleld IOCPEACTBOM TEXHOJIOTMH M Ccioyxk0 1o
NIEPECHUIKE U MOJIYYEHHUIO AIEKTPOHHBIX COOOIIEHUH MEX]y IMO0JIb30BATEIIMU KOMIIBIOTEPHOI

cetu NHTEpHET.
— e-mail mpemnogaBarens 1ist oriepaTuBHOM cBs3u: shlopak @bmstu.ru

IIporpammHoe o0ecnieyenue:

— Mathcad
— Matlab

I/IH(l)OpMaIIHOHH])Ie CIIPpaBOYHbIC CUCTEMBI:

- WNudopmannonno-npasoBas cucrema «l apant» http://www.garant.ru;
- WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy http://www.consultant.ru;

IIpodeccnonanbubie 0a3bl JAHHBIX:

- Pecypc «MammnocTpoenue» http://www.i-mash.ru.
- ITopran mammHocTpoeHus http://www.mashportal.ru.
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11. OHHUCAHHUE MATEPHAJIBHO-TEXHUYECKOM BA3bl,
HEOBXOJIMMOMU JJIAA U3YYEHUA JTUCHUITJINHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecneueHus JUCIHUITIINHBI

Ne, .
w/n Bun 3ansaruin Bua v HamMeHOBaHuE 000PY/10BAHUS
1 Jlekuuun CIEIHAIEHO 000PYIOBaHHBIC ayTUTOPHH C

MYJIBTUMEIUIHBIMU CPEIICTBAMH, CPEIICTBAMHU
3BYKOBOCIPOU3BCACHUA U UMCIOLIITMMHU BbIXOJ B CCTh
HHTepHeT; MOMENICHUs /sl IPOBEACHHS ayIUTOPHBIX
3aHATHI, 000pyJOBaHHBIE Y4eOHOW MeOEbIO;
ay/IMTOPUH, OCHAILICHHBIE KOMITBIOTEPAMH C JOCTYIIOM K
0a3am aHHBIX U ceTu HTEpHET; CTyuu;
KOMIbIOTEPHBIC KIIACCHL

2 | CemuHapsl CIEIMAIEHO 000pYyIOBAaHHBIC Ay TUTOPHH C
MYyJIbTUMEAUMHBIMU CPEJCTBAMHU, CPEICTBAMU
3BYKOBOCIPOU3BE/ICHUS U UMEIOILIMMU BbIXO/1 B CETh
HuTepHeT; moMeIeHus A7 IPOBEACHUS ayAUTOPHBIX
3aHATHI, 000pyIOBaHHBIE Y4eOHOU MeOeIbo;
ayJIMTOPUH, OCHAIICHHbIE KOMITBIOTEPAMU C IOCTYIIOM K
0a3am JaHHBIX U ceTu HTepHeT; CTyuu;
KOMIIBIOTEPHBIE KJIACCHI.

3 | JJabopaTtopHbie pabOThI CHEeHAITBHO 000PYIOBaHHBIE ayTUTOPHHU C
MYJIbTUMEUHHBIMU CPEJCTBAMH, CPEIICTBAMU
3BYKOBOCHPOU3IBCACHHUA U NUMCIOLIIMMHU BbIXO/J B CCTh
WHTepHeT; moMeIIeHus A1 IPOBECHUS Ay JUTOPHBIX
3aHATUH, 000pyI0BaHHBIC YUeOHON MEOEIbIO;
ayJUTOPUH, OCHAILIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K
0a3am aHHBIX U ceTu IHTepHeT; CTyauu;
KOMITbIOTEPHBIE KJIACCHI.

4 | CamocTodarenbHas pabota | 6uOIMOTEKa, UMEroNIas pabodre MecTa AJisl CTYJEHTOB;
BBICTAaBOYHBIE 3aJIbl; ayIUTOPUH, OCHAIIIEHHBIE
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTh MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO PadoTy.
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YTBepxx/eHa Ha 3aceaHuU Kadenpsl K1
«CHCTeMbl aBTOMaTUUYECKOTO yTIPaB/IeHUSI»

ITporokos Ne 11 ot 05.04.2022 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIE/JYFOLIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX /I/Isl 0CBOEHHUA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIUIMHE:
1. Banbko B. 1., Epmomuna O. B., KyBeipkuH I. H. BapuaurioHHOe ucurc/ieHre U OnTUMaJibHOe
ympaB/ieHHe : yueOHUK /it BTy30B / Banbko B. ., Epmomvaa O. B., KyseipkuH I'. H. ; pez. 3apybun B.
C., Kpuienko A. II. - 2-e u3a. - M. : U3a-Bo MI'TY um. H. 3. Baymana, 2001. - 487 c. - (Maremaryka B
TEeXHUYEeCKOM YHHMBepcHUTeTe ; BhIM. 15). - bubmiorp.: c. 475-479. - ISBN 5-7038-1370-0.

2). I1.10. IEPEUYEHD MTH®OPMAI[MIOHHBIX TEXHOJIOT 1A, MICIIO/Ib3YEMBIX
PV U3YYEHWH JVICIATIIAHGI, BK/IFOUYASI TIEPEUEHD ITIPOTPAMMHOTI'O
OBECHEYEHNA 1 TH®OPMAIIVIOHHBIX CIIPABOYHBIX CICTEM, YUTATH B
CJIEJYTIOIIEN PEJTAKIAM:

10. ITepeueHs HH(POPMAIMOHHBIX TEXHOIOTHH, MCII0/Ib3yeMbIX MPU U3yYeHUH JUCIHUIIAHBI,
BKJ/II0Uasi MepeueHb MPOrpaMMHOro odecreuyeHus, HH(GOPMALMOHHBIX CMIPABOYHBIX CHCTEM H
npo¢eCCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMMHoe obecrnieueHmue:
- Mathcad
- Matlab

IIpenogaBarenb Kadegpsbl:

[Inomnak A.A., foueHT (K.H.), KAHAWAAT TeXHUUeCKUX Hayk, shlopak@bmstu.ru



