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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrummaa «Automatic Control Theory» Bxomut B mporpammy OakamaBpuara «Data
Engineering u ynpaBieHHe KOCMUYECKUMH CHCTeMaMmu» 10 HanpasieHuto 27.03.04 «YmpasneHue
B TEXHHYECKUX CHUCTeMax» W Hu3ydaeTcs B 5, 6 cemectpax 3 kypca. JucHUIUIMHY peanu3yeT
JlemapTaMeHT MEXaHUKHU U MPOLIECCOB yIpaBieHus. JucuumingHa cocTout u3 § paszienos u 34 Tem
Y HampaBlieHa Ha wu3ydeHHe ¢yHAaMEHTAIbHBIX OCHOB of compiling mathematical models,
methods for studying the stability of control objects, approaches to the synthesis and correction of
automatic control systems, optimization methods, studying the features of the influence of
nonlinear elements in the structure of the system; pa36op OCHOBHBIX METOJIOB PEIICHHUS THIIOBBIX
3a/1a4 ¥ 3HAKOMCTBO C 00JIaCThIO UX MPUMEHEHHUSI B TPO(ECCHOHAIBHOM 1eATEIbHOCTH.

Llenpt0 OCBOEHUS AMCHUIUIMHBI sBIsieTcss (hopMupoBaHHe (PyHAaMEHTAIbHBIX 3HAHUN U
HABBIKOB NPHMEHEHHUS METOJOB pEIlIeHUs 3a/Jad, HEeOOXOAMMBIX IS MpodeccnoHaTbHOM
NESITEeNbHOCTH, TMOBBIIMIEHHE OOIIEr0o YpOBHS TPaMOTHOCTH  CTYyJEHTOB IO  TEOpUH
aBTOMATHYECKOIO yIpaBieHus, HayuuTh to perform structural transformations, to evaluate the
stability of a linear stationary system, to synthesize automatic control systems with specified
parameters, to build a phase portrait of the system.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne auctuminnael «Automatic Control Theory» nampaBieHo Ha (OpMHpPOBaHHE Y
00yJaromuxcst CISAYIONNX KOMIIETSHINHA (YaCTH KOMIICTCHITHN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c80eHuu
OUCYUNTIUHBL (Pe3VTIbMambvl 0C80EHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

CriocobeH HCcKaTh HyKHbIE
UCTOYHHUKH MH(POPMAIMH U
JaHHbIE, BOCIIDpUHUMATD,
aHaJIM3MPOBATh, 3a[IOMUHATH U
nepeaaBath HHGOpMAaLHIO ¢
UCIIONTB30BAaHHEM LIM(PPOBBIX
CPEJICTB, a TAKXXE C MOMOIIBIO
ANITOPUTMOB TIpH paboTe ¢
MOJTyYSHHBIMH U3 Pa3IHYHBIX

VYK-12.1 OcymiecTBIIsIeT MOUCK HY>KHBIX HCTOYHUKOB HH(pOpMAIiu
Y JaHHBIX, BOCTIPUHUMAET, aHAIN3HUPYET, 3aIIOMHUHACT U NepeacT
nH(pOpMALHUIO ¢ HCIIOIb30BaHNEM IIU(DPOBBIX CPEACTB, a TAKKE C
MOMOIIBIO AJITOPUTMOB TIPH Pa0bOTE C MOJYIEHHBIMH U3 Pa3IMuHBIX

VYK-12 HCTOYHHKOB TaHHBIMHU C IebI0 3 PEeKTUBHOTO UCTIONB30BAHU
HCTOYHUKOB JJAHHBIMH C IIEJIBIO o
MOJTyYeHHOW MHPOPMALIUH [T PELIeHN 33134,
3¢ (HEKTHBHOTO HCITOIB30BAHUS
o YK-12.2 TIpoBoauT OLIEHKY HH(POPMALIUH, €€ TOCTOBEPHOCTD,
NOJTy4eHHOW NHGOPMALIMH JIJIsI
CTPOWT JIOTHYECKHE YMO3AK/IIOUeHN Ha OCHOBAHUHY TIOCTYHAIOIINX
pemieHus 3aja4; IPOBOANUTH
uH(opMaLnK U TaHHBIX;
OIIeHKY HH(pOpMAIINH, €e
JIOCTOBEPHOCTb, CTPOUTH
JIOTHUECKUE YMO3aKIIIOUEeHUS Ha
OCHOBaHMHU MOCTYHAIOIIUX
nH(popManny 1 TaHHBIX
OIIK-10.1 3HaeT nelicTByrONIME CTAHAAPTHI VI Pa3padOTKH
TEXHUYECKOH JOKYMEHTAINH JUIsl PETIIaMEHTHOTO 00CITyKHBaHHS
Cnioco6eH pa3pabaTsIBaTh (Ha HOKY LU VLA P y
< CHCTEM M CPEACTB KOHTPOJIS, aBTOMATHU3AIMH U YIIPABJICHHS;
OCHOBE JEHCTBYIOIUX N
OIIK-10.2 3HaeT OCHOBHBIE ITOJIXOJIBI K pa3paboTKe TEXHUUECKOH
CTaHJapTOB) TEXHUYECKYIO
JIOKYMEHTAINH (B TOM YHUCIIE B JIEKTPOHHOM BHJIE) LIS
JIOKYMEHTAIIHIO (B TOM YHCIIE B
OIIK-10 PETIaMEHTHOTO 0OCTyKMBAaHUS CHCTEM U CPEACTB KOHTPOJIA,

AIIEKTPOHHOM BHJIE) IS
peTIaMEHTHOTO 00CTYKHBAHUS
CHCTEM H CPEICTB KOHTPOJIS,
aBTOMATU3alNU U YIIPABJICHUA

AaBTOMATU3allNU U YIIPABJICHUA,

OIIK-10.3 Brnageer HaBbIKaMH pa3paboOTKH (Ha OCHOBE
JIEHCTBYIOIINX CTAHJAPTOB) TEXHUUECKOH JOKYMEHTAIMH (B TOM
YHCIIE B JJIEKTPOHHOM BHJI€) [UISl PETJIAMEHTHOTO 00CITYKMBaHHS
CHCTEM U CPEACTB KOHTPOJIS, aBTOMATU3AIMU U YIPABJICHHSL;




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B pamMKax JaHHOW JAUCIMILIHHEI)
OIIK-2.1 Bnageet MaTeMaTH4eCKUMH METOJaMH, OCHOBAMH
MPOrpaMMHUPOBAHUS U CTIEHUATU3UPOBAaHHBIMU CUCTEMaMHU
Cnoco6eH GpopMyIrpoBaTh
. MPOTPaMMHUPOBAHUS ISl peaTU3alliy alrOPUTMOB PEIICHHS
3a7a4M Npo(heCcCHOHATBLHOM
., |TIpUKIaIHBIX 3a1ay;
JIeSITeIbHOCTH Ha OCHOBE 3HAHUIA,
OIIK-2.2 YMeeT ocynIecTBISTh BBIOOP M a/IalTAIHIO
OIIK-2 poQUIBHBIX pa3/eioB
MaTEeMaTHYECKUX METOIOB U ITPOTPAMMHOTO 00ECIEUESHUS K
MaTeMaTHYECKHUX 1
PELICHUIO MIPAaKTHYECKUX 337a;
€CTECTBEHHOHAYYHbIX JTUCIUILINH
(Moxyeii) OIIK-2.3 Biageet HaBBIKaMU pa3pabOTKH U peaTnu3aliy
Y ITOPUTMOB PELICHHS NPUKIAIHBIX 33134 B 00IaCTH
npodeccHoHaIBHOH NeTeNFHOCTH;
OIIK-3.1 3HaeT TeopeTHIecKHe OCHOBHI M IPHUHITHIIBI
MaTEeMaTHIECKOTO MOJEITPOBAHHS;
OIIK-3.2 YmMeer pa3pabaThIBaTh U HCIIOJIH30BATh METOIBI
Cnoco0eH UCI0Ib30BaTh
MaTeMaTHYeCKOT0 MOJIEITMPOBaHHUsI, THPOPMAIIHOHHBIE
(dyHnaMeHTaIbHbIe 3HAHUS LIS o
TEXHOJIOTHH JJIsl PELIEHUsS 33124 PUKIIQJHOW MaTeMaTHKH;
peleHust 6a30BBIX 33134
OIIK-3.3 BnaneeT nmpakTHUYECKUMU HABBIKAMU PEIICHHS 3a/1a4
YIpPaBJICHUS B TEXHUYECKUX .
OIIK-3 IIPUKJIAJHOM MaTEMaTUKU, METOAAMHU MaTEMaTHYECKOIO
CUCTeMax C LEeNbI0
MO/ICTIMPOBaHMs, THPOPMALMOHHBIMH TEXHOJIOTHSAMHU U OCHOBaMHU
COBEPIICHCTBOBAHUS B .
. MX MCIOJIb30BaHUS B IPO(ECCHOHANBHOH JIESITENFHOCTH, HaBBIKAMH
npodeccHoHaIBEHOM
eSTENBHOCTH po(eCcCHOHABFHOTO MBIIIICHHUS U apCEHAJIOM METO/I0B U
MOZX0JI0B, HEOOXOANMBIMHU AJISI 4A€KBATHOTO MCTIONH30BaHMS
METOJIOB COBPEMEHHON MAaTEMaTHKU B TECOPETHIECCKUX U
TPUKJIAAHBIX 331a4ax;
OIIK-5.1 3naeT TeopeTndecKre OCHOBHI IU(POBBIX TEXHOJIOTHH,
CnocobeH pemare 3a1a41 OCHOBBI MOJIETIMPOBAHUS 00BEKTOB NPOdeccCHOHANBEHON
pa3BUTHUS HAYKH, TEXHUKU U JIeSITeTIBHOCTH, OCHOBBI aHAJIN3a JAHHBIX U IPEACTaBICHUSI
TEXHOJIOTHH B 00J1aCTH nndopmanuy;
OITK-5 YIPAaBICHUS B TEXHUYECKUX OIIK-5.2 YmMeer permiath 3a1a4u NIpodhecCUOHATBHOM A TETbHOCTH
CHCTEMAax C Y4eTOM HOPMATHUBHO- |C HCIIOJIB30BAHHEM CYIIECTBYIOLIUX METOI0B MOJICITUPOBAHUS,
MPaBOBOTO PEryJMpPOBaHMs B |aHaIW3a JaHHbIX, IPEICTaBICHNs HHOPMALIH;
cthepe HHTEIIEKTYaTbHOMI OIIK-5.3 Biageet HaBBIKaMu pa3pabOTKA allTOPUTMOB U
COOCTBEHHOCTH KOMITBIOTEPHBIX ITPOTPaMM, IPUTOAHBIX JUIS IPAKTHIECKOTO
IPUMEHEHHS;
OIIK-6.1 3HaeT OCHOBHBIE aATOPUTMBI U IPOTPAMMBI,
COBpEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTUH, METOJIBI M CPE/ICTBA
KOHTPOJISI, IMATHOCTHKH M yIIPABICHUS, IPUTOIHBIE IS
CmocobeH pa3zpabaThIBaTh U PO, A yrp > IPHroA o .
MPaKTHYECKOTo IPIMEHEHUs B cdepe cBoeil nmpodeccnoHaIbHOM
HCIIOJIB30BaTh AJITOPUTMBI U
MIPOTPaMMBI, COBPEMEHHBIE ACATEILHOCTH,
porp » COBP OIIK-6.2 YMeeT NPpUMEHATH aJTOPUTMBI U IPOTPAMMBEI,
nH(pOpPMAIMOHHBIE TEXHOJIOTHH,
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH, METOABI M CPEJCTBA
METOBI U CPEICTBAa KOHTPOII,
OIIK-6 KOHTPOJISI, IMarHOCTUKH U YIPABJICHUS, IPUTOTHBIC JUIS
JIMarHOCTHKH U yIIPaBIICHUS, . .
MPaKTHYECKOTo IPUMEHEHUs B cepe cBoeil npodeccrnoHaIbHOM
MIPUTOHBIE I IPAKTUYECKOTO
. JIeSITEIIbHOCTH;
NpUMEHEHus B cdepe cBoei
N OIIK-6.3 VBepeHHO BiajeeT alrOpUTMaMHy U U IPOTrpaMMami,
npodeccHoHAIBEHOM
COBPEMEHHBIMHI NH()OPMAMOHHBIMH TEXHOJIOTHSAMH, METOJJaMU U
JeATeTbHOCTH .
CpeACTBaMH KOHTPOJIS, TMAarHOCTUKOM 1 yIpaBJICHHUEM,
MPUTOTHBIMH JUTS IPAKTHYECKOTO IIPUMEHEHUs B cpepe cBoei
npodeccHOHAILHOM e TeIbHOCTH;
OIIK-7.1 3HaeT NOPSAAOK MPOU3BEICHNSI HEOOXOJMMBIX PacieToB
OTJENBHBIX OJIOKOB M YCTPOMCTB CHCTEM KOHTPOJIS, aBTOMATH3AIIH
Crioco0OeH pou3BOANTD
N 1 YIpaBJICHHUs, BRIONPATh CTaHIAPTHHIE CPEJICTBA ABTOMATHKH,
HEO0OXO0IUMBIC PACUETHI N .
. W3MEPHUTENHHOM 1 BHIYNCIUTENLHON TEXHUKH IPU
OTJENBHBIX OJIOKOB U YCTPOMCTB
MIPOEKTUPOBAHUH CUCTEM aBTOMATH3ALMHU U yIIPABIICHHUS,
CHCTEM KOHTPOJIA,
OI1K-7.2 YMmeeT npou3BOJIUTH HEOOXOAUMBIE PACYETHI OTACIBHBIX
aBTOMAaTH3alMHU U yTIPABICHUS, .
OIIK-7 0JIOKOB M YCTPOWCTB CHCTEM KOHTPOJISI, aBTOMATH3AINHN H

BI)I6I/IpaTL CTaHAapTHBIC CPEICTBA
aBTOMAaTUKH, H3M€pHTeJ’IBHOI71 n
BBIYHMCIUTCILHON TEXHUKH npu

MMPOCKTUPOBAHUHN CUCTEM
AaBTOMATU3ALMU U YIIPABJICHUS

yIpaBJIeHUsl, BBIONPATh CTaHIapTHBIE CPEICTBA aBTOMATHKH,
U3MEPUTENIBHON U BBIYHUCIUTENIBHON TEXHUKH MTPU
MPOEKTUPOBAHUH CUCTEM aBTOMATHU3ALUU U yIIPABICHHUS;

OIIK-7.3 BrageeT TeXHOIOTUSAMU IPOBEJEHHS PACUETOB
OTZEJBHBIX OJIOKOB U YCTPOHCTB CHCTEM KOHTPOJIS, aBTOMAaTHU3aIMN
1 YIPaBJICHHUS, BRIOMPATh CTAHIAPTHHIE CPEJICTBA ABTOMATHKH,




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B pamMKax JaHHOW JAUCIMILIHHEI)
M3MEPUTENBHON U BEIYUCIUTENbHON TEXHUKU PU
MPOEKTUPOBAHUH CUCTEM aBTOMATHU3ALIMU U YIIPABJICHUS;
CnocoGeH cobupats, ITK-1.1 3HaeT coBpeMeHHBIE METO/IbI TOTO, KaK COOMPATH,
00pabaThIBaTh U 00pabaThIBaTh U HHTCPIIPETUPOBATH JAHHBIC COBPEMECHHBIX
HMHTEPIPETUPOBATH TaHHBIC HAYYHBIX UCCIICIOBaHUMH, HEOOX0AUMBIC s (POpMUPOBAHHS
COBPEMEHHBIX HAyYHBIX BBIBOJIOB TI0 COOTBETCTBYIOIIMM HAay4HBIM HCCIIEIOBAHUSIM;
K-1 nccnenoBanmii, Heooxoammeie  |I1K-1.2 YMmeer nmpuMeHATs COBpEMEHHBIE METOBI M CPEACTBA IS

Jutst popMHUPOBaHHS BHIBOJIOB TI0
COOTBETCTBYIOIINM HAYYHBIM
MCCJICJIOBAHUSM, B TOM YHCIIE

JIAHHBIC TUCTAHIUOHHOTO
30HIUPOBaHUsS 3eMITH

00pabOTKK M MHTEPIPETALMN JaHHbIC HAyYHBIX HCCICI0BAHHN;
I1K-1.3 BnameeT oCHOBHBIMH HaBBIKaMH cOopa, 00paboTKu u
MHTEPIIPETALUN JaHHBIX COBPEMEHHBIX Hay4YHBIX MCCIICIOBaHUH,
HE0oO0XOIMMBIX U1 GOPMUPOBAHNUS BEIBOJOB 110 COOTBETCTBYIOLINM
Hay4YHBIM HCCIICIOBAHHSM,

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Huctummna «Automatic Control Theory» ortHocuTcst K 00s3aTenbHONM dacTd Ooka 1
«ucrunnunel (Moaynu)» 00pa3oBaTeIbHON IPOrpaMMBbl BBICIIETO 00pa30BaHUs.

B pamkax o0pa3zoBaTesibHOM NpoOrpamMmbl BBICIIET0 O00pa30BaHHsS OOYHAIOIMECS TaKXKe

OCBauBaArOT

Apyrue JUCITMITIINHBI

A/nnu

IIPpaKTHUKH, CHOCO6CTBYIOH_II/IG JOCTHXXCHUIO

3aIJIaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUS qucHHIUIHHBI « Automatic Control Theoryy.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHuo
3aNIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTIUHBL
IIpenmecrByrommue Iocienyromue
Iudp Haumenosanne HHCEHI:IJIHHLI;,MOI;[I}’JIH, nncunnnn):{)ll,l/ﬁlonynn,
KOMIETEeHIINH % X
NPAKTHKH NPAKTHKH
CriocobeH HCcKaTh HyKHbIE
UCTOYHHUKH UHPOPMALMH 1
JaHHbIC, BOCTIDUHUMATD,
AHAITU3UPOBATh, 3ATOMHHATH
1 TiepeaBaTh HHPOPMAITHIO
C HCIIOJIb30BaHUEM
U(POBBIX CPEACTB, a TAKKE Computer Science and
C TIOMOIIBIO ATOPUTMOB Programming; Optimal Control Methods;
npu paboTe ¢ MOIyICHHBIMU Fundamentals of information Research work / HayuHo-
U3 PA3IUYHBIX HCTOYHUKOB security and cyber resilience**; HCClleToBaTeNIbCKas paboTa;
YK-12 JIAHHBIMH C IENTBIO OcHogvl unpopmayuonnol Technological Training;
3¢ PEKTUBHOTO bezonacrnocmu u Undergraduate practice /
HCTIOJIb30BaHUS MOJTyYEHHOMN Kubepycmouuusocmu**, [IpepumioMHas mpaKTHKa;
UHGOPMAIIUY JITS PeTIeHHS Analysis of Geoinformation Data;
3aaa4d; IpOBOJUTH OUCHKY
uHpOpMaIuH, ee
JIOCTOBEPHOCTb, CTPOUTH
JIOTUYECKUEe
YMO3aKJIIOUCHHUS HA
OCHOBAHHH MOCTYHAOIIHX
HHOOPMAIIMY U JaHHBIX
Space Flight Mechanics; Space Flight Mechanics;
Crioco0eH popMyIMpoOBaTh Algebra and Geometry; Equations of mathematical
3a7a4M PO(HECCHOHATBHOM Complex analysis; physics;
JEATEILHOCTH HA OCHOBE Computer Science and Research work / Hayuno-
OIIK-2 3HaHUH, TPOPIITBHBIX Programming; HCCIlefoBaTeNbCKas paboTa;

pasnenoB MaTeMaTHIECKUX
1 €CTECTBEHHOHAYYHBIX
JUCHUTUTAH (MOJTyIIei)

Analysis of Geoinformation Data;

Technological Training;
Undergraduate practice /
Hpe)I,Z[I/IHJIOMHaSI IMpaKTHUKa,

Differential equations;
Mathematical analysis;

Theory of Probability and




IIpenmecTBylommue ocaenyromue
HIngp Haumenosanue HHCEI/IZ:[JII/IHLI?,MOI;II)’JIH, nncunnnnfl)lil/;loaynn,
KOMIIETEHIIUH % x
NPAKTUKH MPAKTHKH
Mathematical Statistics;
Space Flight Mechanics; Space Flight Mechanics;
CriocoGeH HCTI0b30BaTh Algebra and Geometry; Equations of mathematical
GbyHIaMeHTaIbHBIC 3HAHUS Complex analysis; physics;
JUTSE pEIeHust 6a30BBIX Differential equations; Optimal Control Methods;
OIK-3 3a]1a4 yIpaBJICHUS B Mathem_atical analy§is; Research work / Hayuro-
TEXHUYECKHUX CUCTEMAX C Theoretical Mechanics; HCCIIeTIOBATENBCKAs paboTa;
nesnbio coeprercTBoBanus | Analysis of Geoinformation Data; | Technological Training;
B PO ECCHOHATLHOM Theory of Probability and Undergraduate practice /
NEATETbHOCTH Mathematical Statistics; [MpemnuiIoMHast IPaKTHKA;
CriocoOeH pelniaTh 3a1a4u
Pa3BUTHUS HAYKH, TSXHUKH U Research work / Hayuno-
TEXHOJIOTHH B 00J1aCTH
. . UccleioBaTebckas pabora;
yIPaBJIEHUs B TEXHUIECKUX Theoretical Mechanics; hnoloaical Training:
OIIK-5 CHCTEMAX C YUETOM Analysis of Geoinformation Data; Technological Tra ng;
HOPMATHBHO-IPABOBOTO Undergraduate practice / .
[peaaumioMHas MpakTUKA,
peryJaupoBaHusi B cdepe
MHTEIUICKTYaTbHON
COOCTBEHHOCTH
CmocobeH pa3zpabaTeIBaTh U
UCIIONIb30BaTh AJITOPUTMBI U
MPOTPaMMBI, COBPEMEHHbIC
HH(POPMAHOHHBIC Space Flight Mechanics;
TEXHOJIOTHH, METOMBI U Space Flight Mechanics; Research work / HayuHo-
OIIK-6 CpeCTBa KOHTPOJIS, Computer Sciepce and UCCIe0BaTENbCKast pa60Ta;
JIMarHOCTHKY M YIPaBICHHS, Programming; Undergraduate practice /
MpUTroaAHbIC JId Hpe}l)lI/IHHOMHaH IpaKTHUKa,
MPaKTUYCCKOI'0 NPpUMCHCHU
B cdepe cBoei
npodeccHoHAIbLHON
JIeSTSIIbHOCTH
CriocoOeH NMPOU3BOIUTH
HEOOXOAUMBIE PACUETHI
OT/ICJIbHBIX OJIOKOB U
YCTPOMCTB cCUCTEM
KOHTPOJIA, aBTOMATHU3alluu U
yIpaBICHUsI, BEIOHPATH Undergraduate practice /
OIIK-7 CTaHJApPTHBIE CPEJICTBA IIpenuruioMHas IpaKkTHUKa,;
aBTOMATHUKH,
U3MEPUTENBHON U
BBIYHCITUTENLHON TEXHUKU
[IPU IPOSKTUPOBAHUH
CHCTEM aBTOMATH3ALUH U
yIpaBaeHUs!
Cnoco6eH pa3pabaTbIBaTh
(Ha OCHOBE IEHCTBYIONINX
CTaHIapPTOB) TEXHUYECKYIO
JIOKyMEHTAIHIO (B TOM Technological Training;
OIK-10 YHCJIE B DJIEKTPOHHOM BHJIE) Undergraduate practice /
JUISL PETJIAMEHTHOTO [MpenumIoMHast IPaKTHKA;
00CITy)KUBaHUSI CUCTEM U
CPECTB KOHTPOJIS,
aBTOMaTH3aluu U
yIpaBJaeHUs!
Cnoco6eH cobupats, Huckpemnas mamemamuxa**, Texuonocuu supmyanbHou u
IK-1 00OpabaTsIBaTh U Space Flight Mechanics; OONONIHEHHOU pealbHOCmu **,

HMHTCPIIPECTUPOBATH JAHHBIC

Computer Science and

Space Flight Mechanics;




IIpenmecTBylomme ITocnenxyrommue
HIngp Hanvenosanue IIPICIP;I/IZ:[JII/IHLI?,MOI;)’JIH nncunnnni—ll)lr,l/ﬁloaynn
9 9

KoMueTeHmH NpaKTHKA* NpaKTHKH*

COBPEMCHHBIX HAyUHBIX
HCCIIeOBaHMUI,
HEO0OXOIUMBIE IS
(hopMUpOBaHUS BBIBOJIOB 110
COOTBETCTBYIOIINM
HAy4YHBIM HCCIICIOBAHHSM, B
TOM YHCJIC JaHHbIE
JUCTAHIIMOHHOTO
30HIUPOBaHUsS 3eMITH

Programming;
Discrete mathematics**;
Theoretical Mechanics;
Analysis of Geoinformation Data;

Virtual and Augmented Reality
Technology**;

Optimal Control Methods;
Research work / HayuHo-
HUCCICO0BATCIbCKAsA pa60Ta;
Technological Training;
Undergraduate practice /
IIpepumniomMHas NpakTUKa;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuieil kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

O6mas TpyanoeMkocTsh aucuuruinabl «Automatic Control Theory» cocraBnsier «10» 3a4eTHBIX AMHHMII.
Tabauya 4.1. Buowvl yuebHol pabomvi no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICUIE20 00PA308AHUL Ol OYHOU Gopmbl

00yuenus.

Bun yueOHoii padoThI BCEI'O, ak.u. 5 Cemecrp(-rn) 6

Konumaxmmnas paboma, ax.u. 144 72 72
Jlexuuu (JIK) 72 36 36
JlaGopartopusie pabotsl (JIP) 72 36 36

IMpaktuueckue/cemunapckue 3ansatus (C3) 0 0 0
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 162 45 117
Koumponw (sx3amen/3auem c oyenkou), ax.u. 54 27 27
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 360 144 216

3a4.el. 10 4 6




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Homep
pasaena

HaumenoBanmue pazaesna
AUCHHUILTUHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yuyeoHoM
padoThI*

Paznen 1

Mathematical models and

dynamic characteristics of
linear stationary automatic
control systems

11

Introduction. Apparatus of the theory of automatic
control. Concepts: optimization, regulation,
correction. General block diagram of the ACS.

JIK, JIP

1.2

Classification of ATS, including static and astatic.
Obtaining mathematical models. Technique of
drawing up equations "input-output”. input signals.

JIK, JIP

1.3

Linearization of the ACS equations. The principle
of superposition. Fourier transform. The concept of
frequency response. Using Frequency Responses to
Determine ATS Response.

JIK, JIP

14

Experimental definition. Laplace transform.
Properties of the Laplace transform.The concept of
transfer function. The concept of LAH. Relationship
of frequency response and PF (*'s”, "jw", "p").
Typical structural units of ATS.

JIK, JIP

15

Structural transformations of LSS schemes.
Examples. Types of PF (closed, by mistake).
Vibrational link - properties. General table of
properties of typical PFs.

JIK, JIP

1.6

Construction of FH, LAH of compounds of typical
structural units. Duhamel integral. Connection of
IPF with ChH and PF.

JIK, JIP

Pasnen 2

Stability of linear systems

21

The concept of ATS stability. Necessary and
sufficient condition for stability.

JIK, JIP

2.2

Properties. argument principle. Frequency stability
criteria. Mikhailov's criterion. Nyquist-Mikhailov
criterion.

JIK, JIP

2.3

Modification of the Nyquist-Mikhailov criterion for
astatic systems. Limits of applicability of
assessment methods using frequency criteria,
Margin of stability.

JIK, JIP

24

Analytical stability criteria: Hurwitz, Routh, Zubov
criterion. Limits of applicability of evaluation
methods using analytical criteria. Influence of ACS
parameters on stability: D-partition, root locus.

JIK, JIP

Paznen 3

Quality of automatic
control systems

3.1

The concept of ATS quality. primary indicators of
quality. Frequency and integral methods of quality
assessment.

JIK, JIP

3.2

Communication of frequency characteristics with
transient function.

JIK, JIP

3.3

The ability to process signals as an assessment of
the quality of ACS. Error coefficients. Methods for
calculating the error coefficients. Influence of
astatism on error coefficients and steady-state error.

JIK, JIP

Paznen 4

Correction of automatic
control systems

4.1

Synthesis of ATS. Fundamentals of synthesis.
Types of ATS synthesis (structural, parametric).

JIK, JIP

4.2

Approaches to SAD correction. The method of the
desired LAH Solodovnikov. Synthesis algorithm,
connection of the frequency response and primary
quality indicators for the minimum phase links.

JIK, JIP

4.3

PID controller. Typical links of correction. The
theory of sensitivity. The concept of invariance.

JIK, JIP

Pazpen 5

Study of random processes
in automatic control
systems

5.1

The concept of random variables. Application of the
main characteristics in the problems of ATS
research: mathematical expectation, variance,

JIK, JIP




Bun
Coaep:xanue pasaesa (TeMbl) yueOHoi
padoThr*

Homep | HammeHnoBanmue pasaesna
pasaena JUCHUILITHHBI

spectral density, correlation.

Properties of the characteristics of random
variables, the concept of the signal "white noise".
Passage of a random signal through a linear
stationary automatic control system.

5.2 JIK, JIP

Derivation of the relation equation for spectral

5.3 densities.

JIK, JIP

54 SI?gg:)lz}ematlcal models of stochastic ACS in the state JIK, JTP

Dispersion equations. Shaping filter. Application

5.5
examples.

JIK, JIP

Methods for studying non-linear ACS under random
influences. Approaches to statistical linearization.
Comparison of statistical linearization methods.
Excelby, Buton (Kazakov), Pupkov.

5.6 JIK, JIP

Root assignment methods. Watching devices.
6.1 Methods for optimizing automatic control systems. | JIK, JIP
The concept of the guality functional.

Classical calculus of variations. Application of

6.2 : 1ons. A JIK, JIP
Lagrange equations for optimization.

Synthesis of automatic Pontryagin's maximum principle. Application of
Paszzen 6 |control systems. 6.3 approaches for fixed and non-fixed control time. JIK, JIP
Optimization. Transversality equation.

Dynamic programming method. Hamilton-Jacobi-
6.4 Bellman equation. Methods of stochastic JIK, JIP
optimization. Wiener problem. Kalman filter.

The principle of separability. AKOR problem

6.5 (analytical design of optimal controllers).

JIK, JIP

Discrete self-propelled guns. Quantization types:
quantization by level, by value. State space and
models of continuous-discrete systems. Typical
units of discrete ACS. Extrapolator influence.

7.1 JIK, JIP

Comparison of response to typical impacts of
continuous and discrete systems. Features of
mathematical modeling of discrete systems. The
difference between impulse and discrete systems.

7.2 JIK, JIP

Research of discrete

automatic control systems 73 Theorem of Kotelnikov. Frequency transposition

effect.

Pasnen 7 JIK, JIP

Transfer function of discrete systems. Direct and
7.4 inverse Z-transform. Direct and inverse w- JIK, JIP
transform.

Application of methods for studying linear
stationary continuous systems for the case of
discrete ACS: stability assessment, correction,
optimization.

7.5 JIK, JIP

8.1 Non-stationary automatic control systems. Methods

Non-stationary systems, of description, approaches to research. JIK, JIP

Paspen 8 general information. 8.2 Construction of dynamic characteristics of non-

stationary systems.

JIK, JIP

* - 3anonHserca Tonpko no QUHOM popme o6yuenns: JIK — nekyuu; JIP — na6opamophuie pabomoi, C3 —
ceMuHapcKue 3aHAmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanbno-mexuuveckoe obecneuerue OUCYUNIUHBL




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Aynutopus s NPOBEICHUS 3aHATHIA
JIEKIMOHHOTO TUIIa, OCHAIIIEHHAs
JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOeIH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpEICTBAMU MYJIbTUMEINA TPE3CHTAIIHIA.

KoMInbroTepHslii K1acc Uist IPOBENECHUS
3aHSTUN, TPYNIIOBBIX U UHAWBHUYaJIbHBIX
KOHCYJIbTAallMH, TEKYIIEro KOHTPOJIS U
KoMnbroTepHBI | IPOMEKYTOYHOM aTTECTALNN, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMU KOMIIbIOTEpAMH (B
KojauuecTBe 15 mT.), ockoi (3KpaHoM) U
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA
IIPE3CHTALMM.

Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
oOydaromuxcst (MOKET UCTIOIB30BAThCS IS

TSt .
A . | MpOBEIEHUSI CEMHUHAPCKUX 3aHATHHI U
CaMOCTOSITEIILHOM .
KOHCYJIbTAITUH ), OCHAIIIEHHAS KOMILICKTOM
paboTsl

CIIeaIM3UPOBAHHON MeOenu 1
KoMIibroTepami ¢ gocrynoM B SUOC.

* - ayauTOpHsL I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCIIUIIJINHbBI

Ocnoenas numepamypa:

1. Methods of classical and modern theory of automatic control: Textbook in 5 volumes /
Ed. ed. K.A. Pupkova. - 2nd ed., revised. and additional - M. : Publishing House of MSTU,
2004. - 656 p.

2. Pupkov Konstantin Alexandrovich. Theory of nonlinear automatic control systems:
Textbook for universities. - Anniversary edition. - M. : Publishing House of RUDN University,
20009. - 258 p.

3. Andrievsky B.R., Fradkov A.L. Selected chapters of the theory of automatic control
with examples in the MATLAB language. - St. Petersburg: Nauka, 1999. - 475 p.

4. Solodovnikov Vladimir Viktorovich. Theory of automatic control of technical systems:
Textbook / V.V.Solodovnikov, V.N.Plotnikov, A.V.Yakovlev. - M .: Publishing house of MSTU
im. N.E. Bauman, 1993. - 492 p.

Jlononanumenvuasn rumepamypa:

1. Pupkov Konstantin Alexandrovich. Modern methods, models and algorithms of
intelligent systems: Textbook. - M. : IPK RUDN, 2008. - 154 p.

2. Pupkov Konstantin Alexandrovich. Statistical Methods of Analysis, Synthesis and
Identification of Nonlinear Automatic Control Systems: Textbook for High Schools / K. A.
Pupkov, N. D. Egupov, A. I. Trofimov; Ed. N. D. Yegupova. - M.: Publishing house of MSTU
im. N.E. Bauman, 1998. - 562 p.

3. Nikulchev E.V. Workshop on Control Theory in MATLAB: Study Guide. - M.:
MGAPI, 2002. - 88 p.

4. Besekersky Viktor Antonovich. Theory of automatic control systems. - M.: Nauka,
1966. - 992 p.
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Pecypcwi ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy:
1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHH 3aKIJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmnoTeunas cucrtema PY/IH — ObC PYITH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubnuorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT cryaenra» www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Sunekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanapix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0isi CAMOCMOAMENbHOU pabomuvl 0OYUAOWUXCSL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nekiuii mo pucnuiuinae «Automatic Control Theoryy.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcs B COOTBETCTBUHM € JEMCTBYIOIIMM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!

8. OLIEHOUHBIE MATEPHAJIbI U BAJLIbHO-PEITUHIOBASI CUCTEMA
OLEHUBAHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHLHUI IO
JTUCHUIJIMHE

OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTEMa™ OIEHUBAHUS YpPOBHS
c(OPMHPOBAHHOCTU KOMIETEHIMH (YacTH KOMIETEHIM) M0 MTOraM OCBOCHMS UCIMILIMHBI
«Automatic Control Theory» npencrasnens! B [Ipunoxenun k Hactosimei Pabodeli mporpamme
JUCLUTUIMHBL.

* - OM u BPC ¢dopmupyroTcst Ha OCHOBaHUHU TPeOOBAHUM COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOroO akta PY J1H.
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PA3BPABOTYMUK:

W'y Annpukos JIMutpwii
JlouieHT g AHaToJIhEeBUY
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII: /
Vs
(’J
] Paszymusiii FOpuit
Hupextop AMITY HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJIb OII BO: /,
/4
7, . .
. Pasymusii FOpuit
ITpodeccop ' Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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