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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2027 - 2028
y4eOHOM Oy Ha 3aceaHuu Kapeapbl ABTOMATHU3UPOBAHHBIX CUCTEM YIIPABIICHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokonm ot 20 . Ne
3aB. kadenpoii C.M. AuapeeB

Pabouas mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM TroJTy Ha 3acefaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

[Iporokon ot 20 . Ne

3aB. kadenpoit C.M._AHzIpeeB

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM TroJy Ha 3acefaHuu Kadeapsl ABTOMATH3UPOBAHHBIX CHCTEM YIPaBJICHUS

IIporokom or 20 . Ne
3aB. kadenpoii C.M. Anjapeen




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

- opMupoBaHue y 00y4darOmMuUXCcs CIIOCOOHOCTH BBITIOJHATH a0CTPAKTHOE ONMMCaHUE
CUCTEeMBI HJIM 00BEKTa aBTOMATU3AlMY B TEPMUHAX U MOHATHUIX TEOPUH YIIPABICHUS;

- (hopmupoBaHue y 00yyaronmxcs crocoOHOCTH peniaTh 0a30BbIC 3a/1a4K YIIPABICHUS
B TEXHMYECKUX CHUCTEMaX C UCHOJb30BaHUEM (yHIAMEHTAIbHBIX 3HAHUH C IIEIIbIO
COBEpIICHCTBOBAHUS B MPO(ecCHOHANBbHOI 1eATeNbHOCTH;

- (hopmupoBanme y 00yyaronmxcs CiocoOOHOCTH OCYILECTBIISTh BBIOOP MOKa3aTenel u
CPEICTB AJisl OLIEHKH 3(pPEKTUBHOCTH U HAJIEKHOCTU CUCTEM YIIPABJICHHUS;

- (hopmupoBanme y 00yyaronmxcs ciocoOOHOCTH MPOU3BOAUTH OLIEHKY
3¢ (HEeKTUBHOCTH M HaJIS)KHOCTH CUCTEM YIIPaBJICHUS 10 METOANKAM, pa3paboTaHHBIM Ha
OCHOBE MaTeMaTUYECKUX METO/IOB.

2 MecTo qucHuILIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucuumnvna JInHeliHble CUCTEMBI yIIPaBJICHHUS BXOIUT B 003aTEIbHYIO YaCTh
y4eOHOTo mIaHa 00pa3oBaTebHON MPOTPaMMBI.

Jis n3y4eHus JUCUUIUIMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
c(OpMHPOBAHHBIC B PE3yJIbTATEe N3YUCHHS TUCIUILTHH/ TPAKTUK:

Beenenue B HanpaBieHue

Ludpossie TeXHOIOTHH 00PaOOTKN HHPOPMAITUN B aBTOMAaTH3UPOBAHHBIX CHCTEMAax
yIpaBJIeHUs

Maremarunka

3HaHus (YMEHUs, BIa/IeHUs ), IOTYYECHHbIE IPY U3yYEHUU JTaHHOM UCIUIUINHBI
OyayT HeOOXOAUMBI [T U3YUSHHSI JUCIUTUTHH/TIPAKTHK:

MopenupoBaHue CUCTEM YIIPABICHUS

JlnarsHocTtyka v HaJIe)KHOCTh ABTOMaTU3UPOBAHHBIX CUCTEM

CucreMbl aBTOMaTH3aUHU U YIPaBICHUS

ABTOMaTH3a1Msl TEXHOJIOTHYECKUX ITPOLIECCOB U POU3BOJICTB

[TonroroBka K cade u cjaya rocyJapCTBEHHOTO 3K3aMeHa

[TonroroBka K npouenype 3aluThl ¥ IpoLeLypa 3allUThl BBITYCKHOU
KBaTM(UKAITMOHHON PabOThI

3 Komnerenuun odyuarouierocsi, popmupyemsbie B pe3yJibTaTe 0CBOEHUS

AUCUMIUTUHBI (MOAYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4eHus

B pe3ynbrate ocBO€HUS TUCHMITIMHBI (MOysl) «JIMHEWHbIe CUCTEMBI yIIpaBJIEHUS
o0yyaromuiics 10JKeH o0s1afaTh CIEAYIOIMMI KOMIIETEHIMSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-3 CnocoOeH HcIob30BaTh (hyHIaMEHTAIbHbIE 3HaHUS JUIsl pellieHHs 0a30BbIX 3aa4
yIIpaBJIEHUS B TEXHUYECKUX CUCTEMaX C LEJIbI0 COBEPILIEHCTBOBAHUS B MTPO(ECCHOHATEHON
JESITEIbHOCTH

OIIK-3.1 BrimonHseT abcTpakTHOE ONKMCAaHNE CUCTEMBI MIIM O0BEKTa
ABTOMATHU3alMK B TEPMUHAX U MOHSATHUSAX TEOPUHU YIIPABICHUS
OIIK-3.2 Pemmaer 6a3oBbie 3ajauM yIpaBieHUs B TEXHUYECKUX CUCTEMax C

UCIIOJIb30BaHNEM (yHIaMEHTAIbHBIX 3HAHUH C LIEJIbIO
COBEPUICHCTBOBAHHUS B MPO(eCcCHOHATBHOM 1€ TEeNbHOCTH

OIIK-4 Cnoco0OeH ocyliecTBIATh OLIEHKY 3(h(peKTUBHOCTH CHCTEM YIpaBJICHHUS,
pa3paboTaHHBIX HA OCHOBE MaTEMAaTUYECKHX METO/I0B

OIlK-4.1 OcymiecTBisIET BRIOOP MOKa3aTeseit U CPe/ICTB ISl OILICHKU
7 (HEKTUBHOCTH M HAJIS)KHOCTH CHCTEM YITPaBJICHHUSL.
OIIK-4.2 [TpousBoauT oueHKy 3QGEeKTUBHOCTH U HAJIEKHOCTU CUCTEM YIPaBICHUS

10 METOOUKaM, pa3pa6OTaHHBIM Ha OCHOBC MaTEMAaTHYCCKHUX MCTOJOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 6 3adeTHBIX enuHull 216 akaja. 4acoB, B TOM

HHUCJIIC:

— KOHTakTHas pabora — 10,7 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 0,7 akaj. 4acos;

— camocTosTenbHas pabora — 201,4 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

®opma aTTecTalmu - 3a4€T ¢ OUEHKON

AynuropHas ] o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKajl. 4acax 5] u KOHTPOJIS
Paznen/ Tema 2 (B axan ) == A y P Kox
> & © | camocrosTenbHON |  yCIIeBa@MOCTH H
JTUCLUTUTAHBI N £ o . | xommerenyu
o & paboThI TIPOMEKYTOYHOM
6 mpakr. | €3
Tex. | 8% paKt. | =g aTTeCTaluu
3aH. 3aH. | O &
1. Ilpeamer u3zyueHust 1 METO/BI
TEOPHH YIPABIICHHUS
CamocrosTenpHOe
n3yJdeHne
yueOHOIl u OMK-3.1
1.1 Knaccuguxanus cuctem Hay4HOU OHK-S.Zl
ympasieHus. O6mue 1 10,4 JIUTEPATYPBHI. YceTHbIi onpoc OIK- 4' 1'
MIPUHLIUIIE] YIIPABIECHUS Iouck OITK 4' 2‘
JIOTIOJTHUTENEHOM '
MaTepuaJoB 110
Teme
2
CamocrosTenpHOe
U3yueHHE
y4aeOHOI 1 OIK-3.1
1.2 UcTopwus pazButus HayJHOU OHK-3-2‘
TEOpUU U TEXHUKHU 10 JUTEPaTyPBHI. YcTHbIH ompoc OIK- 4' 1'
ylpaBJleHUs Iouck OIK- 4' 2‘
JIOTIOJTHUTEIbHON )
MaTepHuajoB 1o
TeMe
HWroro no pazaeny 1 20,4
2. MaTemaTuueckoe ONnucaHue
JIMHEHHBIX CHCTEM YIPaBJICHHS
2.1 lnddepenunansHbie
Mnddepent CamocTrosaTensHOe
YPaBHEHHUS CUCTEM. HBVICHUE Y CTHBI OIPOC OIIK-3.1,
Iepenarounslie GyHKINU. yien poc, OIIK-3.2,
1 16 yaeOHOU 1 KOHTPOJIbHAS
CTpyKTYypHBIE HAVIHO aboTa OIIK-4.1,
npeoOpa3oBaHus i p OIIK-4.2
N JIATEPaTyphI
NepeaTOYHbBIX PYHKIUHA
2 CamocrosTenpHOe
U3yucCHHE .
2.2 JInHAMHYECKH K Y o VYerHslii onpoc, OIIK-3.1,
yueOHOIt u
YaCTOTHBIE XapaKTEPUCTUKU 5 20 HaVUHOI 3ammra OIIK-3.2,
3JIEMEHTOB U CHCTEM JmTey ATVDEL 71a60paToOpHBIX OIIK-4.1,
YIpaBIeHUS PATyPRL, pabor OIIK-4.2
MOJrOTOBKA K
1mabopaTopHEIM




paboTam

CamocrosTenpHOe
n3yvdeHune
2.3 TunoBble AUHAMHYECKHE yqe6HOH“H YerHelii onpoc, OIK-3.1,
ABCHBSL 1 HX 20 Hay4YHOU 3aIUTa OIIK-3.2,
R —— JUTEPATYPBI, 1a60paTOPHBIX OIIK-4.1,
P P HOATOTOBKA K pabor OIIK-4.2
1a60paTOPHBIM
paboTtam
CamocrosTenbHOe OMNK-3.1
2.4 OnucaHue CUCTEM B Hsyrerme . OIIK-3.2,
. 10 yueOHOil u VYcTHbIi onpoc
MIPOCTPAHCTBE COCTOSIHUNA N OI1K-4.1,
HaYHHOM OITK-4.2
JTUTEPaATypPHI '
HWroro no pazaeny 66
3. YCcTOMYMBOCTD U KaueCTBO
paboThI TMHEHHBIX CUCTEM
yIpaBlieHUS
CamocrosTenpHOe
3.1 YcTOHYHUBOCTh CHCTEM I/ISY'{CHI/EC VYcrHbIH ompoc, OIIK-3.1,
yueOHOI
YIIpaBJICHHUS. 3almTa OIlK-3.2,
20 JUTEPaTypBl,
AsreOpandeckue KpUTepuu 1abopaToOpHBIX OIlK-4.1,
. MOJrOTOBKA K
YCTOWYHBOCTH pabor OIlK-4.2
1ab0paToOpHBIM
paboTtam
3.2 YacToTHBIC KpUTEPHUU CamocrosTensHoe OIlK-3.1,
YCTOWYMBOCTH CHCTEM 20 U3yUYCHHE Y eTHbLi OIDOC OIlK-3.2,
yrpaBJieHus. 3amachl yueOHOM P OIlK-4.1,
YCTOMYMBOCTH JUTEPaTypPhI OIIK-4.2
CamocrosTenbHOe
3.3 XapaKkTepUCTUKU CUCTEM u3yueHHe VerHiii onpoc, OIK-3.1,
yrpasiieHus. AHaIN3 yueOHOI
MEPEXOIHBIX MTPOLIECCOB 20 JUTEPATypPbL Jatura OIR-3.2,
IIpsimbie mokasaTenu . MIOJITOTOBKA I’( Aa00paTopHLIX OIK-4.1,
p A pabot OIIK-4.2
KadyecTBa 71a00paTOPHBIM
pabotam
CamocrosTenpHOe
3.4 TouHOCTbH CUCTEM HEVICHUC
aBTOMaTHYECKOTO Y . VYcTHBIH ompoc, OIIK-3.1,
yaeOHOH
YIpaBiIeHUS B 15 TeDATYDEL 3amuTa OIIK-3.2,
YCTaHOBHBIIEMCS PEXHUME 1 PaTypeL, NaBopaTOPHEIX OIIK-4.1,
. MIOJTOTOBKA K
[pY HAJTMYUH BO3MYIIECHUI. pabot OIIK-4.2
nmabopaToOpHEIM
AcTaTHYeCKUe CHCTEMBI
paboram
HWroro o pazneny 75
4. CuHTE3 perysTropoB
JIMHEHHBIX CHCTEM YIPaBJICHHS
CamocrosTenpHOe
4.1 IlocraHOBKA 3a1a4u H3YHCHHE YcrHsIii ompoc, OIIK-3.1,
yueOHoM
CHHTE3a CUCTEMBbI 20 TePaTVDEL 3ammTa OIIK-3.2,
ynpasiieHus. Tunosbie PaTypeL, 71a00paTOPHBIX OIIK-4.1,
MOJrOTOBKA K
3aKOHBI PEryJIMPOBAHUS pabot OI1K-4.2
1a6opaTopHBIM
pabotam
CamocrosTenpHOe
myeq;HHP;Ie VYerHbii onpoc, OI1K-3.1,
4.2 CuHTe3 TUHEHHBIX yHcoHo 3aImTa OI1K-3.2,
20 JIUTEPATYPHI,
CHCTEM YIpaBJIECHUs 71a00paTOPHBIX OIIK-4.1,
MOJrOTOBKA K aGor OINK-4.2
n1abopaTopHBIM P '
paboram
Hroro no paszery 40




HWroro 3a cemectp

201,4

3a0

Hroro no JUCHUITIIINHE

2014

3a4eT C OLICHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jnis peanu3anuu npeaycMOTPEHHBIX BUJIOB yueOHOM paboThI B KauecTBe
00pa3oBaTEeNbHBIX TEXHOJIOTUH B MPETOAaBaHUM TUCIUIUIMHBI «JIMHEHHbIE CUCTEMBI
yIIPaBIICHUS UCTIOJIB3YIOTCS:

Tpaauunonnsie 00pa3oBaTeNbHbIE TEXHOIOTMH — HH(OPMAIIMOHHAS JTEKIIHS
(BBOJHYIO JIEKILIMIO, TJI€ TACT MIEPBOE MPEICTABICHHE O MTPEIMETE U 3HAKOMCTBO CTYACHTOB C
Ha3HAYEHUEM U 337jadyaMH Kypca); JeKIIMH — KOHCYJIbTALUH, U3JI0’KEHHE HOBOTO MaTepuaa
COIIPOBO’KAAETCS IIOCTAHOBKOM BOIPOCOB M JUCKYCCHEH B IOMCKAX OTBETOB HA 3TU
BOIPOCHI; TabopaTOpHbIE pabOTHI.

TexHonornu NpodIeMHOr0 00ydeHUs — IPOOIEMHBIE JIEKIIUU SBISIETCS Pe3yIbTaTOM
YCBOCHHSI MTOJTy4YSeHHOH MH(OPMAIIH TOCPEICTBOM IIOCTAHOBKU POOJIEMHOT0 BOIPOCa U
MOMCKA MyTEH ero peieHus; J1adbopaTopHbie pabOThI C UCIOIB30BAaHUEM MPOOIEMHOTO
o0y4eHne, KOTOPOE 3aKII0YAETCs] B CTUMYJIMPOBAHUU CTYIEHTOB K CAMOCTOSTEIIbHOM
«100bI4ey 3HAHUH, HEOOXOIUMBIX JJIS PEIICHUSI KOHKPETHON TPOOIEMBI.

NupopmaninoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU — B X0J1€
MIPOBEICHUS JICKIIMOHHBIX 3aHATUH MPeyCMaTPUBAETCS UCIOIB30BAHUE IIEKTPOHHOTO
JIEMOHCTPALIMOHHOTO MaTepuana (JEKINU-BU3YyaIH3aliH ), UCIIOJb30BaHue MHTepHET
PECYPCOB JUISI IPOMEKYTOYHBIX aTTECTAIMI U TPOBEPKU OCTATOYHBIX 3HAHUHN

JleK1IMOHHBIN MaTepual 3aKperIsieTcs B X0/1e J1a0opaTOPHBIX paboT, HAa KOTOPBIX
BBITIOJTHSIOTCS TPYIIOBBIE UM UHIMBUyaIbHbIC 3aJaHUS TI0 IPOHICHHON TeMe.

JlabopaTopHble U MPAKTUUECKHUE 3aHITHSI IPOBOJISATCS B HHTEPAKTUBHOM Qopme ¢
MCIOJIb30BAaHUEM CIIEIYIOIIUX METOJO0B HHTEPAKTUBHOTO O0YUECHHUS:

- aKTyaJIM3allys MO3HAaBaTeIbHON JAeSTeIbHOCTH YUaIINXCs TyTeM MoOYKIeHUs
K OCMBICJICHHIO JIOTUKH U MTOCIEA0BATEIHLHOCTH IPOBEACHHSI HAYYHOTO HCCIIEIOBAHUS, K
BBIJICTICHUIO B HEM TIJIaBHBIX M HanOOJIee CyIIeCTBEHHBIX 3TAIOB; MIPU 3TOM OIpeIeseTCs
KOHEYHasl 11eJIb UCCIIE0BaHus, a IyTH €ro MPoBe/leHUs U (OPMBI MIPEICTABICHHS pe3yybTara
oOyuaroluiicsi BRIOUpaeT cam;

- OTCYTCTBHE >KE€CTKO PErJIaMEHTHPOBAHHOTO MOPS/IKA BBITOJIHEHUS PabOThHI MO
00paboTKe UCXOAHBIX U IKCIEPUMEHTAIbHBIX JAHHBIX, KOTJa CTY/IEHT OlepUpPYyeT
BCIIOMOTaTeNbHON HHpOpMaLueil o crnocobax nmorucka HeoOXOAMMBIX IPOTPAMMHBIX CPEJICTB,
(GyHKIMH, TPOTOKOJIOB Nepeiad U 00paOOTKHU JaHHBIX, YTO BBIPA0AThIBAET CLIOCOOHOCTH K
MIO3HAHUIO;

- IPU IOCTAHOBKE U aHAJM3€ Pe3yIbTaTOB UCCIIEAOBAHUS JUISl JOCTHXKEHUS
MOCTABJIEHHBIX Lieel 00yJaromuecs JODKHBI IeflaTh CPaBHEHUS, COMIOCTABIIATh HOBBIE
(akThI, MPUEMBI UCTIONB30BAaHHBIC APYTUMHU yYaCTHUKAMU TPYIIIbI, 00paniat BHUMaHUE Ha
MIPUYMHBI, BBI3BIBAIOLINE TO WM HHOE SIBJIEHUE U ObITh CHOCOOHBIMU MPOJIEMOHCTPUPOBATD
MH/IMBUYaIbHOCTh CBOETO MOJX0/1a K PELICHUIO 3aJ]auy;

- IPOBE/ICHUE 3aHATUI B OpME MOUCKA IPUYMH JOMYIIEHHBIX OIMIMOOK MPH
IIPOBE/IEHUU UCCIIEIOBAHUS, IPUYMH HECOBIAJICHUS PE3Y/IbTATOB C MOJTYYEHHBIMU APYTUMU
rpymnnamMu o0ydJarouuxcs, mnoOyKaeHne K CTPEMIICHUIO HaXOAUTh U YCTPAHATh UyKUE U CBOU
OILIMOKH.

CamocrosTenbHas paboTa CTUMYJIHPYET CTYAEHTOB K CAMOCTOATENBHOM popaboTke
B IIpOIIecCe BBHIOJIHEHUSI KOHTPOJIBHBIX Pa0OT, a TaKKe B MPOIIECCE MOATOTOBKU K YCTHOMY
OIPOCY, TECTUPOBAHUIO U UTOTOBOM aTTECTAIIUH.

B xoze nmpoBeaeHus JIEKIIMOHHBIX 3aHATUH MTPeycCMaTpUBaeTCs:

- UCTIOJIb30BAHUE JEKTPOHHOTO JEMOHCTPAIIMOHHOTO MaTepuaa 1o
COBPEMEHHOUN U3MEPUTEIBHON TEXHUKE;

- UCTIOJIh30BAHMUE JICKTPOHHBIX YYEOHHKOB IO OT/IEIBHBIM TEMaM 3aHSITHIA,

- aKTUBHBIC ¥ HHTEPAKTUBHBIC (JOPMBI OOYICHUS: BApUATHBHBIN OTPOC,

JMCKYCCHH, YCTHBIN OMPOC, TECTOBBIN OMPOC, MHANBHIyaTbHAS «3alIUTa» Ta00paTOPHBIX
paboT u T.1.



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst

[TpencraBieHo B npuioxeHuu 1.

7 OneHo4YHble CpeACcTBA 1JIsl IPOBeAeHHUS IIPOMEKYTOYHON aTTeCcTalun
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUEeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe U CHUILTNHBI

a) OcHoBHas JIMTepaTypa:

1. Kuwm, JI. I1. Teopus aBTOMaTH4ECKOTO YIIpaBICHUS : YACOHUK U TIPAKTUKYM JJIS
By3oB/ JI.Il. Kum. — MockBa: MW3marensctBo IOpaiit, 2025.— 309 c.— (Bsicmee
obpazoBanmne). — ISBN 978-5-534-21250-1. — TekcT : anekTpoHHbIi / OOpazoBarenbHas
mwiargopma FOpaiit [caiit]. ¢. 1 — URL.: https://urait.ru/bcode/569369/p.1 (mara obpareHus:
07.03.2026).

2. I'aBpuiioB, A. H. CpenctBa u cucteMsl yIIpaBJIeHUS TEXHOJIOTUUYECKUMU

nporeccamu : ydeOHoe nocodbue / A. H. I'aepuios, 1O. B. IlsartakoB. — 3-¢ m3xd., crep. —
Cankr-Iletepoypr : Jlamp, 2022. — 376 c. — ISBN 978-5-8114-4584-4. — Tekcr :
AJICKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:

https://e.lanbook.com/book/206903 (nara oopamienus: 07.03.2026). — Pexxum pocryma: s
aBTOPH3. [TOJIL30BATEIEH.

0) lonoJIHUTeILHAS JIUTEPATypa:

1. Canuxos, 3. I'. Teopus aBTOMaTH4YECKOIO yIIPaBJICHUS: TMHEHHBIE CUCTEMBI : yueOHOe
nocooue / 3. I'. Canuxos, . T. KumseB. — MockBa : MUCHUC, 2012. — 48 ¢.— Tekcr :
AJICKTPOHHBIH // Jlanb : 3JICKTPOHHO-OMOIMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/116692 (nara obOpamenus: 10.04.2025). — Pexxum poctyna: ans
aBTOpU3. MOJIL30BATENECH.

2. Pa6uuko M. FO. Teopus aBTOMaTHUECKOTO YIPaBJICHUS: JTUHEHHBIE CHCTEMBI :
yuebHoe mocobue [mis By3oB] / M. HO. PsbuukoB, E. C. PsbuukoBa ; MarHutoropckuit
roCyJ1apCTBEHHBIN TeXHUYecKui yHuBepcureT uM. I'. . Hocosa. - Maruuroropek : MI'TY um.
I W. Hocosa, 2022. - 1 CD-ROM. - 3arn. c¢ Tturyn. o3kpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20301 . - ISBN 978-5-9967-2508-3.
(mara oopamienus: 07.03.2026). — TeKCT : 3MEKTPOHHBIH.

3. TlepBo3Banckwuii, A. A. Kypc Teopuu aBTOMATHUECKOTO YMpaBIeHUS : ydeOHOE

nocodbue ans By30B / A. A. IlepBo3BaHckuil. — 7-e u3z., crep. — Cankr-IlerepOypr : Jlanb,
2025. — 616 c. — ISBN 978-5-507-50669-9. — Tekcr : »snexktpoHHsblii // JlaHb
aJIeKTpOHHO-OMOmoTeunass cucrema. — URL: https://e.lanbook.com/book/454466 (nmata

obpamienus: 10.04.2025). — Pexxum noctyna: i aBTOpU3. MOJIb30BaTENEH.

4. Xabapos, C. II. OcHOBBI MosienMpoBaHus TexHUUeckuXx cucreM. Cpena Simintech :
yuebHoe nocodue / C. I1. Xabapos, M. JI. Illunkuna. — Canxrt-IletepOypr : Jlans, 2022. — 120
c. — ISBN 978-5-8114-3526-5. — Tekcrt : 21eKTpoHHBIH // JlaHb : 31eKTpOHHO-OMbInOoTeYHas
cucrema. — URL: https://e.lanbook.com/book/206594 (nara oOpamenus: 10.04.2025). —
Pexxum pgocTyna: s aBTOpHU3. 1OJIb30BaTeNei.

B) MeToanueckue yKazaHusi:

1. Ps6uukoB M. FO. Teopust aBTOMaTUYECKOTO YIPABJICHUS: CTATUCTHYECKAs TUHAMUKA
JUHENHBIX CUCTEM, HEJIMHEHHBbIE U JAMCKPETHbIE CHUCTEMBI : MPAaKTUKyM [ By30B] / M. 1O.
PsGunkos, E. C. Psa6unkoBa ; MarHUTOropckuii rocy1apcTBEHHbIH TEXHUUYECKUI YHUBEPCUTET
um. I'. WM. Hocosa. - Maraurtoropck : MI'TY um. I'. U. Hocoga, 2023. - 1 CD-ROM. - 3armn. ¢
TUTYI. 9Kpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/21445 . - Tekcr
: JNIEKTPOHHBIN. — (1aTa obpammenus: 07.03.2026).

2. Kuwm, JI. 1. Teopusi aBTOMaTH4eCKOTO yIpaBieHUs. MHOTOMEpHbIE, HEIHHEHHBIE,
ONTHMAJIBHBIC U aJTANITUBHBIC CUCTEMBI. 3aJTaYHMK : yaeOHUK s By30B / J1. I1. Kum. — 2-e u3n.,
ucnp. u gon. — Mocksa : M3narensctBo FOpaiit, 2026. — 331 ¢. — (Bsicmiee oOpa3zoBanue). —
ISBN 978-5-534-01459-4. — Texcrt : anekTpoHHbIH // O6pazoBaTenbHast miardopma FOpaiit
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[caiit]. — URL.: https://urait.ru/bcode/584633 . - (nata oopamenwus: 07.03.2026).

MeeTcsa nmeyaTHBIN aHaJIOT.

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

IIporpammHoe obecnevyenune

HaHMT_Il{gBaHHe Ne norosopa Cpok nieficTBuUS TULIEH3UN
MS Office 2003 Ne 135 or 17.09.2007 GecepoTHO
Professional
7Zip cB0OOIHO pacmpocTpansemoe [10 6eccpodHo
FAR Manager cB0OOAHO pacmpoctpansemoe [10 0eccpouHo
Scilab
Computation cB0oOOAHO pacmpoctpansemoe [10 0eccpouHo
Engine
Bbpayzep Yandex cBOOOIHO pacmpocTpansemoe [10 0eccpovHo

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBI

Haspanue kypca

Ccruika

DnexTpoHHas 6a3a nepuogudeckux uznanuii OO0
«IBUC»

https://eivis.ru/

texHuueckol 3ammre nHpopmanmu @CTIK Poccun

Hannonanbnas UH()OPMAIMOHHO-aHATTUTUYECKAsI

cucreMa —  Poccuiickuii  uHzmekc  Haywsoro | https://elibrary.ru/project_risc.asp

nutupoBanus (PMHI)

denepanbHOE rOCy/1IapCTBEHHOE O0/DKETHOE

YUPEKICHUE «DenepanbHbIi uHcTuTyT | http://www1.fips.ru/

POMBIIIUICHHOH COOCTBEHHOCTHY

Poccuiickas I'ocynapcTBeHHas oubmmotexka. | https://www.rsl.ru/ru/4readers/catalogu

Karanoru es/

MexnyHaponHas pedepaTHBHas U IOJTHOTEKCTOBAs

cpaBoyHas 0a3a JaHHBIX HAy4YHbIX wu3aaHui | https://www.nature.com/siteindex

«Springer Naturey

Wupopmanvonnas  cucrema -  HopmaruBzble

MPaBOBBIC aKTBI : ,

OgFaHHBaHI/IOHHO-paCHOpfl)II/ITGHI)HI)Ie )IOKyMeHTI)I: htt[pS://fSteC.' ! u/tekhmcheskqva—za_s hCh'.t

HODMATHBHBIE 1 METOAMYECKHME IOKYMGHTH W a-informatsii/dokumenty-tzi?ysclid=Iuj
knksfy724757053

MOJrOTOBJICHHBIE ~ TMPOCKTHI  JOKYMEHTOB MO

Nudopmannonnas cucrema - bank JaHHBIX yrpo3
6e3omacHoctr uHpopmannu PCTIOK Poccun

https://bdu.fstec.ru/?ysclid=lujkqy7cnw
630508962

DnexTpoHHbIe pecypcehl oubnuorekun MI'TY um. 1.
Hocosa

https://host.megaprolib.net/ MP0109/W
eb



https://urait.ru/bcode/584633
https://eivis.ru/
https://elibrary.ru/project_risc.asp
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.nature.com/siteindex
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://fstec.ru/tekhnicheskaya-zashchita-informatsii/dokumenty-tzi?ysclid=lujknksfy724757053
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://bdu.fstec.ru/?ysclid=lujkqy7cnw630508962
https://host.megaprolib.net/MP0109/Web
https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCIUIIMHBI (MOYJIs1)

MartepuanbHO-TEXHHUECKOE 00eCTIeueHUE TUCITUTUTMHBI BKITIOYAECT:

1. YueOHbIC ayAUTOPUH AJI MPOBEJACHUS 3aHATHH JICKIIMOHHOTO THMa (aya. 437)

MynbpTUMeIUHbIE CPEACTBA XPaHEHUs, Iepeiadyn | MpeCcTaBlieHus: nHGOopMaIuu

2. YyeOHast ayquTOpusi AJIsl IPOBEACHUS TaOOPaTOPHBIX pabOT U MPAKTUYECKUX
3aHATUN: KOMITBIOTEPHBIN Kitace (ayn. 448)

[epconanbubie KoMITbIOTEPHI ¢ TakeTrom MS Office, Beixogom B HTEpHET U ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA

3. [TomerneHust y1st caMOCTOATEILHOM pabOThI 0Oydaromuxcs (ayn. 448)

[epconanbubie KoMITbIOTEPHI ¢ TakeToM MS Office, Beixogom B HTEpHET U ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CpEy YHUBEPCUTETA

4. YyeOHble ayAUTOPHUH ISl TPYIIIOBBIX U WHIUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHBIX KOHCYJIbTaui (aya. 448)

Jocka, MyJIbTUMEIUUHBIA POEKTOP, IKpaH

5. Ilomemenue st XpaHeHUsI U TPOYUIAKTUYECKOTO 00CTyKUBaHUS y4eOHOTO
obopymoBanus (ayz. 445)

Crenmnaxu aJisi XpaHeHHUs] y4eOHO-METOANYECKUN JOKYMEHTAIIMU



ITpunoxxenue 1

YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI padoThl 00y4YaroIuxcs 1no

AUCHHUIIJINHE «JInHeHHbIE CHCTEMBI YIpaBJICHUSD»

[To mucuuminHe «JIMHEWHBIE CHUCTEMBI YIPABICHUS» IPEIYyCMOTPEHA ayIMTOpHAs WU
BHEAYAUTOPHAS CAMOCTOSITeNIbHAst paboTa 00yJaroImuXcs.

AynuTopHasi caMoCTOsITeIbHAsE paboTa CTYACHTOB MPEAINOJaraeT BHIIOIHEHHE U 3allUTy
Ha60paTOpHBIX U MMPAKTUYCCKUX pa60T, PCIICHUC MHAUBUAYAJIbHBIX 3aaa4.

Ilepeuennb
JIa0OpaTOPHBIX B
NMPAKTHYECKUX padoT

Bomnpocs! k 3amure

Nel. UccnenoBanue
XapaKTEPUCTHUK
OC3bIHEPIIMOHHOTO,
WHEPIIMOHHOTO 3BeHA U
3BEHA 3aIa3abIBaHus

3anuiuTe ypaBHEHHE JUHAMUKHU 3BEHA

3anuiuTe nepelaTouHyo (GyHKIHUIO 3BEHA

Ha3oBute nmapamerpsl HHEpUHOHHOTO 3BeHA. Kak OHM BIMAIOT Ha
BH/JI IEPEXOJTHOM XapaKTEPUCTUKU 3BEHA?

Kak ompenennuts NOCTOSHHYIO BPEMEHM WHEPLUMOHHOIO 3BEHA II0
MEePEXOHON XapaKTepUCTUKE?

Kak onpenenuTs BpeMs 3amas3iblBaHMs 3BEHA [0 IEPEXOIHOMU
XapaKTEpUCTHUKE?

Kak ompenenuts KOApOHUIHMEHT Nepeadd 3BeHa IO MEPEeXOIHOM
XapaKTEpUCTHUKE?

3anuuuTe ypaBHEHHE MEPEXOAHON XapaKTepUCTUKU 3BEHA

Kak B CHUT chopmupoBaTb KpaTKOBPEMEHHBIH HMITYIbCHBIH
BXOJIHOM curHan?

Urto nmoHUMaeTcs o1 nepexoaHo GyHKIuen?

DKCIepUMEHTAILHOE ONPEJIETIeHNE NEPEX0THON PYHKIINH.

Ne2. UccnenoBanue
XapaKTEPUCTUK
WHEPIIMOHHOTO 3BeHA
BTOPOTO MOPSIKA

3anuIIUTe ypaBHEHUE IUHAMHKUA HMHEPLHOHHOIO 3BEHA BTOPOIO
opsIKa

3anuimuTe nepeiaTouHyo (yHKIMIO HHEPIIMOHHOTO 3B€Ha BTOPOTO
nopsIKa

HazoBute napamerpsl 3BeHa. Kak OHM BIMSIFOT Ha BUJ MEPEXOIHON
XapaKTepUCTUKH 3BeHA?

Ilo pacronoxeHHr0 KOpPHEW XapaKTEpUCTUYECKOTO YpaBHEHMS
n300pa3uTe BUJI NEPEXOJHOW XapaKTEPUCTHKU MHEPIUOHHOIO 3BEHA
BTOPOT'O NOPSKA.

Kak omnpenenuts kodQpUIMEHT mnepenayd HMHEPLUUOHHOIO 3BEHa
BTOPOT'O MOPSAKA IO NEPEXOIHOM XapaKTEpUCTUKE?

[lepenatounas ¢ynkuus 3BeHa W(p) = 10/(p*p+p+1). Haiinure
MOJTIOCA MePeJaTOuHON (QPyHKIMH.

Kak B CHUT cdopmupoBaTh KpaTKOBpEMEHHBIH HMITYJIbCHBIN
BXOJHOH curuamn?

Kak omnpenenutes mnapamerpa k, T, mnepemarouHoit QyHKIUU
K0J1e0aTeNbHOr0 3BEHa M0 NepexoqHoN QyHKIUN?

Ne3. UccnenoBanue
XapaKTEPUCTHK
UHTETPUPYIOLIETO U
nuddepeHIIpPYIOIEro
3BCHLHEB

3anummre ypaBHEHUE JTAHAMUKHA HHTETPUPYIOLIETO
(muddepeHnupyroIIero) 3BeHa.
3anumure IIEpPEJATOYHYIO (GyHKIHIO HHTETPUPYIOLIETO

(muddepeHnupyroIIero) 3BeHa.
HazoBute nmapamerpsl 38eHa. Kak OHU BIMSIIOT Ha BUJI IEPEXOAHON
XapaKTEPUCTUKU 3BeHA?
Kak onpenenuts NOCTOSIHHYIO

BPEMEHHM  HMHTETPUPYIOLLETO




Ilepeuennb
JIa0OpATOPHBIX M

NMPAaKTHYEeCKUX padoT

Bomnpocs! k 3amure

(muddepeHupyoIIero) 3BeHa o NepexoaHON XapaKTepucTuKe?

[lepenatounas ¢ynkuus 3BeHa W(p) = 10p. Uemy paBHO Bpems
Qg depeHpoBanus?

[lepenatounas ¢ynkuus 3BeHa W(p) = 10/p. 3anummre
nepexonnyro (yHknuoo 3BeHa.  Uemy Oyzmer paBHO 3HAYCHHE
BBIXOJIHOM BEJTMYHMHBI Yepe3 2 CeKYH/IbI, €CJIM Ha BXOJ mmoaaTh 1(t)?

3anumuTe MeperaTouyHyr (DYHKIHIO 3BEHA, €CIM €ro  BecoBas
(dbyHKIIMS paBHa 5.

Ne4. MccnenoBanue
YaCTOTHBIX
XapaKTEPUCTUK
THIIOBBIX 3BEHLEB

Kak Haiitu k03¢ (HULHMEHT YCUIeHHS B YCTAHOBUBILEMCS PEXKUME 110
AUX?

UYTto Takoe yaCTOTHAsI XapaKTepUCTUKA?

Urto Takoe yactorta cpesa?

[IpuBenuTe npumep BUAA aMILTUTYAHBIX YaCTOTHBIX XapaKTEPUCTUK
TUTOBBIX 3BeHbeB CAY.

UYTto Takoe pe30HaHCHAas YaCTOTa CUCTEMBbI?

Kak monyuuTs BbIpaKeHUSI YaCTOTHBIX XapaKTEPUCTHK 10
nepeaaToyHoi GyHKIuu?

Kak skcriepyuMeHTaIbHO TOJTYYUTh YaCTOTHBIC XapaKTEPUCTUKU?

Hapucyiite ronorpad KUX tunosoro 3BeHa.

Ne5. UccnenoBanue

UTo moHMMaeTcs MOJI CTaTUYECKON XapaKTEPUCTUKON DJIEMEHTa U
KaK OHA OIPEAEIIAETCS IKCIEPUMEHTAIbHO?
UYro Takoe nepenaTouHblii KO3 GUIMEHT JIMHEHHOTOo 1eMeHTa?

CTaTUYECKUX Kakue Bbl 3HaeTe cTaTHUecKHMEe XapaKTEPUCTUKU Y OOBEKTa
XapaKTEPUCTUK YIPaBIEHUS U KaK UX ONPEIEIUTh IKCIIEPUMEHTAIBHO?
JJIEMEHTOB U CUCTEM JaiiTe ornpeesneHue s neperaTouHbIX KoaphuumueHToB kor 1 Koy
aBTOMAaTUYECKOTO ?
YIPaBJICHUS N3 kakuX 3JIEMEHTOB COCTOUT CTaTUYECKAs CUCTEMA  YIIPABJICHUA U
KakK CJEIyeT 3TH DJIEMEHTHI COCIMHUTh MEXKTy CO00M?
N3 Kakux 2J€MEHTOB COCTOUT aCTaTUYECKas CUCTEMA  YIPABIICHUS
Y KaK CJIEAYET ITH JIEMEHTHI COCIMHUTH MEXKTy CO00i1?
Hanummre nepenaToyHylo (QYHKLIMIO CHCTEMBI YIPABICHUS C
OTPHUIIATENILHON 0OpaTHOM CBSI3bIO, MPOMOPIIMOHAIBHBIM PETYISITOPOM
U MOJIETIbIO 00BEKTA U3 TPEX UHEPLIUOHHBIX 3BEHBEB MIEPBOT0 MOPSIKA.
BoiBenute dopmynbl ans amMmiauTyaHOM M (a30BOMl 4aCTOTHBIX
Ne6. Ananus XapaKTEPUCTUK PAa30MKHYTOM CHUCTEMBI C  IPONOPLUOHAIBHBIM
YCTOMYHUBOCTH PETyISATOPOM U HHEPLUOHHBIM OOBEKTOM.
JIMHEWHOU Kak mo HopmupoBanHOlH A®PUYX pa3oMKHYTOH CHCTEMBI HaWTU
ABTOMAaTUYECKON KPUTHYECKH MepeaaTouHblil ko3 puimeHt.
CUCTEMBI Cohopmynupyiite  anreOpanueckuil  KpUTEpHd  YCTOHYHMBOCTHU
I'ypBuna.

CdopmynupyiiTe 4acTOTHBIN KpuTepuid yctoitunBoctu HaiikBucra.
Kak mo mepemaTouHoit (QyHKIIMH DPA30OMKHYTOM CHCTEMbl HAWTH
XapaKTepUCTUUECKUA MHOro4JIeH 3aMKHYTONH CAY?

Ne7. UccnenoBanue
KauecTBa MEPEXOIHBIX
MPOLECCOB JIMHEIHOMN
aBTOMATHYECKOM
CHCTEMBI

Kakme  mokaszarenu  kayecTBa  CHUCTEM  aBTOMAaTHUYECKOI'O
perynupoBaHus Bbl 3HaeTe?
Kak  onpemenutb  mepeperyadpoBaHHe IO  MEPEXOAHOMN

XapaKTEPUCTUKE CUCTEMBI?
OT Kakux BEIMYMH M NapaMETPOB 3aBUCHUT YCTAaHOBUBIIASACS




Ilepeuennb
JIa0OpATOPHBIX M
NMPAaKTHYEeCKUX padoT

Bomnpocs! k 3amure

olrnoOKa B cucreme?

Kakue xpuTepuu HCIOJIB30BaTh JUIS BBIOOpA  HAWIYYIIETO
MEPEXOTHOTO TpoIiecca B cucreme?

Onpenenure 10 TpaduKy MEPEXOJHOTO Mpolecca MpsSMbIe
IOKa3aTelIM KauyecTBa.

Ne®. Ananus
CTATUYECKUX U
IUHAMHYECKUX

OIInOOK
PETYJIUPOBAHHUS

Kak cdopmupoBare cryneHdaroe, JUHEHHOE M Mapaboaudeckoe
BXOJHOE BO3JeicTBHE?

Kak Ha Mozmenu peanm3oBaThb CUCTEMY C aCTaTU3MOM HYJIEBOTO
nopsiika M Kak OHa OTpabaThlBaeT CTyNEHYaToe, JIMHEHHOE U
KBaJIpaTUYHOE BXOJHOE BO3AeHCTBHE?

Kak Ha Monenu peann3oBaTth CUCTEMY C acTaTU3MOM IEPBOIO
nopsiika M Kak OHa OTpabaThlBaeT CTyNEeHYaToe, JIMHEHHOoe U
KBaJIpaTUYHOE BXOJHOE BO3/eHcTBHE?

Kak Ha Mmonenu peanu3oBaTb CHCTEMY C acTaTU3MOM BTOPOTO
MopsAJiKa M KaKk OHa OTpabaThiBae€T CTYINEHYaToe, JIMHEHHOEe |
KBaJIpaTUYHOE BXOJHOE BO3AeHCTBHE?

Bemummre hopmyny s pacyéra ycraHoBuBLIeHcs omuOkn. Kak
OHa 3aBUCUT OT HepeAaToyHoro Ko3(dduuueHTa pa3oMKHYTOM
CUCTEMBI.

Ne9. UccaenoBanue
THIIOBBIX
HETIPEPBIBHBIX 3aKOHOB
peryIupoBaHUs

HazoBuTe OCHOBHBIE TUIIOBBIE 3aKOHBI PETYJIMPOBAHUS.

3anummurte ypaBuenmne [I-, W-, I[IU-, I1[-, TIMJI-3akona
peryaupoBaHusl.

3anumure mnepenaroyHyro ¢pynmkumro I1-, W-, TIU-; T1[-,
[TN/]-3ax0Ha peryaupoBaHus.

Kak Bimmsror napamerpsl Hactpoiiku Kp, Tu, Tn Ha kadecTtBO
perynupoBaHus B cucreMe?

HazoButre npeumymectsa u Henocrarku II-, U-, TIHU-, I1/1-,
[IN/]-3ax0oHa peryaupoBaHus.

Ob6nacTts npuMeHenus I1-3akoHa perynupoBanusl.

Nel0. IIpoekTupoBanue
perymisitopa s
JIMHEHHON CUCTEMEI

Uem crenyeT pyKOBOJICTBOBATHCS MPU BBHIOOPE BUAA PETYIATOpPA U
3aKOHA PeryJnpoBaHUs?

[lepeunciure mnpaBuia, MO KOTOPHIM MPOBOJIUTCS TMOJCTPOMKA
MapaMeTpPoOB PETYISITOPA B OKPECTHOCTAX ONTUMAIBHOTO peXUMa.

Kak BpyuHyr0O HacTpouTb peryidarop, He UMes HUKaKOU
npeaBapuTeNIbHON HH(pOpMaIuu 00 00J1aCTH ONTUMATBHBIX 3HAUYCHUN
rapaMeTpoOB HACTPOUKH peryisitopa?

[lepeuncnure OCHOBHbIE OCOOEHHOCTH Pa3IMYHOTO BUJIA TIPUBOIOB.

YKaKUTe OCHOBHBIE NPUYUHBI HEOOXOJUMOCTH TIEPEHACTPONKHU
CPEICTB PEryIUpOBaHUS.

Kak pacnonosxeHbl KOpHH OMHOMHHAIBHOTO XapaKTePUCTHUECKOTO
MTOJIMHOMA?

Kak pacnonoxeHbl KOpPHM XapaKTEpPUCTUUYECKOTO IOJUHOMA
BbarrepBora?

[IpuBenuTe mpuMepsl XapaKTEPUCTHUECKUX MOIMHOMOB HbtoTOHA 1
barrepBoTpa nepBoro 1 BTOporo nopskos.




IIpumepbl BApHAHTOB 3aJaHUH HA CAMOCTOATEILHYIO padoTy

OnpenesieHne MaTeMaTHYeCKO Mo/IeJId 00beKTa YIIPaBJeHUs U pa3padoTKa CUCTEMbI
aBTOMATHU4Y€CKOI0 YNPABJIEHHS € UCIOJIb30BAHMEM THIOBBIX 3aKOHOB YNPABJICHHUS

Bun MaTtemaTudeckoil MOJETM M OKCIEPUMEHTAIBHBIC JAHHBIE TI0 MEePEXOAHON (HYHKIIUU

00BEKTa BBILAAIOTCS MPENOAABATEIEM HHAMBHIYAIBHO KaXA0My CTyAeHTy. lIpu BblnosHEeHUU
paboThl peKOMEHAYETCs IPUICPKHUBATHCA CIEAYIOLIEH OCIe10BATEIBHOCTH €0 BBIIIOIHEHU:

1.

2.

[lo 3amanHOll mepexogHON (QYHKIMM OOBEKTa YIPaBICHUS ONPEACTUTH MMapaMeTphl
MaTEMaTHYECKON MOJENIN IEPBOIO U BTOPOTO MOPsIIKA.

HaiitTu uHTErpanbHoe KBaJpaTHYHOE OTKIOHEHHUE MEePEXOIHBIX (YHKIUN MOCTPOSHHBIX 110
MOJIEIH, OT NEePEXOIHbIX (PYHKIMHA 00BbeKTa. BbIOpaTh HAUIYYIITYIO MOJIEINb.
[To BEIOpaHHON MaTeMaTHdeckoi Mojenin 00bekTa mocTpouTh ero ADUX. OOwekT cnemayer
IIPEJICTaBUTh B BUJE MTOCIEA0BATEIBHOIO COCIUHEHNUS TUIIOBBIX 3BEHBEB.
Hcxons mu3 TpeOoBaHUS HACTPOMKM HA TEXHUYECKHM ONTUMYM WM CUMMETPUYHBIN
ONTUMYM, BBIOpATh 3aKOH YIPABICHMS I KaXJI0T0 TUIIA MOJIEIN U PACCUUTATh apaMeTphbl
HaCTPOWKH PETYIIATOpA.
BBIOTHUTE MOJIEIMPOBAHUE NEPEXOIHBIX MPOLIECCOB IPHU MCIOIb30BAHUM PETYISITOPOB C
HallZICHHBIMH [TapaMETPaMU U CPAaBHUThH Ka4€CTBO NEPEXOIHBIX IPOLECCOB C TUIIOBBIM.

Oobpasey 3a0anua Ha camocmoamenvHylo padomy:
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[Tpunoxenue 2

OueHovHbIe CPeACTBA J1JIsl MPOBEIeHUs MPOMEKYTOUHOM aTTeCTAIMHU MO JUCHUIINHE «/IMHelHbIe CHCTeMbI YIPABJIEHH»

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA /IJIsl IPOBEAEHUS MPOMEKYTOUYHOM aTTeCTAlUN:

CTpyKTypHBIii
JJIEMEHT
KOMIETEHINH

[Inanupyembie pe3ysbTaThl 00yUCHHS

OneHouHbIE CpeCTBA

OIIK-3: CnocobeH ucnoiab30BaTh (PyHIAMEHTAIbHBIC 3HAHUS /A pelieHHs 0a30BbIX 3a7ay YIPaBICHUS B TEXHUYECKHMX CHUCTEMax C LENbI0
COBEPIIICHCTBOBAHMS B TPO(PECCHOHATILHON JESTEIHHOCTH

OIIK-3.1

Breimonnser a6CTpaKTHOG OIIMCaHHC
CHCTEMBbI UJIH OOBEKTa aBTOMaTu3aluu B
TEPMHHAX U ITOHATHUAX TCOPUHU YIIPABJICHUSA

N

o

10.
11.

12.

Teopemuueckue eonpocwi:

YUrto moHuMMaercs IOJA CTAaTHUYECKOW XapaKTEPUCTHKOM JJIEMEHTa M KAaK OHAa
ONpEeEAeTCs IKCIIEPUMEHTAIIBHO?

Uro Takoe nepeaaTovHbli KOdQPUIMEHT TMHEHHOTO dJIeMeHTa?

Kakue Bbl 3HaeTe cTaTndyeckue XapakTepUCTUKU y 00bEKTa YIPABICHUS U KaK UX
OTpPEAEIUTh SKCIIEPUMEHTAIIBHO?

Jaiite onpenenenue s nepeaaTouyHbix KOdPPUIueHToB kog 1 koy ?

W3 KaKkux 371€MEHTOB COCTOUT CTATUYECKAsi CUCTEMA YIPABJICHMS U KaK CIEAYyeT
9TH 3JIEMEHTHI COEIUHUTD MEXTy COO0M?

W3 kakux 37€MEHTOB COCTOUT acTaTUYECKasi CUCTeMa  YIPaBJICHUS U Kak
CIIEYEeT 3TH 3JIE€MEHTBI COeAMHUTH MEX1y co00ii?

Uem crnenyeT pyKOBOJCTBOBAaThCS NPU BHIOOpPE BHMJA pETyasTOpa M 3aKOHA
perynupoBasus’?

[lepeuncnure npaBuia, MO KOTOPHIM MPOBOJUTCS MOACTPOMKA MapaMeTpoB
PETyNIATOpa B OKPECTHOCTAX ONTHUMAIIBHOTO pPeXUMA.

Kak Bpy4yHyr0 HACTpOMTBH pEryisTOp, HE HMEs HUKAKOM IpeaBapUTEIIbHON
uHpopMmanuu 00 00NaCTH ONTHUMAJIBHBIX 3HAYEHUH MapaMEeTpOB HACTPOUKH
peryinsitopa?

[lepeuncanre 0CHOBHbIE OCOOCHHOCTHU PA3IMYHOTO BUAA IPUBO/IOB.

VYKakuTe OCHOBHbIE IPUYUHBI HEOOXOJUMOCTH NIEPEHACTPOIKHU CPENICTB
pEryJINPOBAHHUS.

Kaxk naiitu ko purmenT ycuneHnus B ycTaHOBUBIIEMcs pexume mo AUX?




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

13.
14.
15.

16.
17.

18.
19.

20.

21.

22.

23.

24,

25.
26.

27.

28.

29.

Yo Takoe 4acTOTHAsI XapaKTEpUCTUKa?

Uro Takoe yacToTa cpe3a CUCTEMbI?

IIpuBenure npumep BUAA AMILIUTYIHBIX YACTOTHBIX XAPAKTEPUCTHK THUIIOBBIX
3BeHbeB CAY.

Yo Takoe pe30HAHCHAs 4acTOTa CUCTEMBI?

Kak mnomyuuth BbIpa)K€HHS YaCTOTHBIX XapaKTEPUCTUK IO IEpelaTOuyHOU
byHKIAR?

Kak sxcneprMeHTanbHO NOIYYUTh YaCTOTHBIE XapaKTEPUCTUKU?

B uem ominume npuBeneHMs K €IMHUIIE MEePEeJaTOYHOM (QYHKIUU CHCTEMBl U
aMIUIUTYIHON XapaKTEPUCTUKU CUCTEMBI?

Kak cdopmupoBate peryastop B CHUCTEME€ C MPSAMBIM  Pa30OMKHYTHIM
ylpaBjieHUEM?

BeiBenuTe BBIpaXk€HHE Ul pacueTa MapamMeTpOB HMHTETPAJIbHOIO PEryisaTOopa,
YIPABISIOUIETO HHEPLUUOHHBIM OOBEKTOM IyTEeM TMpPUBEACHUS K EAUHHIIE
aMIUINTYIHOM XapaKTEpUCTHKU 3aMKHYTOM cucTeMbl. Kakue nomnyiieHus npu
9TOM CJIEIyeT CIeNIaTh?

3anuIIUTE dTATOHHOE BBIPAKEHUE PA30MKHYTON CUCTEMBI, HACTPOEHHOU Ha
TEXHUYECKUW ONITUMYM.

3auIIUTE JTAJOHHOE BBIPAXKEHUE PA30MKHYTONH CHCTEMBI, HACTPOEHHOW Ha
CUMMETPUYHBIN ONITUMYM.

[IpuBenuTe 3TaNIOHHBIM BHUJ JOrapU(PMHUECKON aMIUITUTYTHONH XapaKTEepUCTUKU
CUCTEMBI, HACTPOEHHOW HA CHMMETPHUYHBIN ONITUMYM.

[IpuBenure npumep o0beKTa 6€3 CaMOBBIPABHUBAHUS.

Kak ob6ecnieunTs npuBeieHue nepeaaToyHon GyHKIUN CUCTEMBI K 3TaJJOHHOMY
Buny? IlpuBeaure npumep.

Kak cdopmupoBats cryneHuaToe, JMHEHHOE U MapabOIUYECKOE BXOJIHOE
BO3JIEHCTBUE?

Kak Ha Moenu peann3oBaTh CUCTEMY C aCTaTU3MOM HYJIEBOTO MOPSAIKA U KaK OHA
oTpalaThIBaeT CTYNEHYATOE, IMHEHHOE U KBAaJpaTHYHOE BXOJHOE BO3/elicTBUE?
Kak Ha Mozenu peann3oBaTh CUCTEMY C ACTaTU3MOM MEPBOT0 MOPSAKA M KaK OHa




CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeCTBA
KOMIIETCHIMH
oTpabaThIBaeT CTYIIEHYATOE, IMHEHHOE U KBaJpaTUYHOE BXOAHOE BO3/elcTBUE?
30. Kak Ha MoJienn peann30BaTh CUCTEMY C aCTaTU3MOM BTOPOT'O MOPSIIKA U KaK OHA
oTpabaThIBaeT CTYIEHYATOE, IMHEHHOE U KBaJpaTUYHOE BXOAHOE BO3/elcTBUE?
31. Bemmmute hopmyy asist pacuéra ycTaHOBHUBIIEHCS ommOKku. Kak oHa 3aBHCHT
OT Iepe1aToyHoro K03 dunmenra pa3soMKHYTON CUCTEMBI.
OIIK-3.2 Pemaer 06a3oBbie 3amauM ynpaBlICHUS B Ilpakmuueckue 3a0anus:

TEXHUYECKUX CHUCTEMAX C UCIIOJIb30BAHHEM
(yHIaMEHTAJIbHBIX 3HAHUH C  ILEJIbIO
COBEPIICHCTBOBAHUS B MPOECCHOHATBHON
JeSTEIIbHOCTH

=

Peanusyiite THIIOBBIC IMHAMUYECKUE 3BeHbs B SimInTech.

B cpene SimInTech peanu3yiite cucremy ynpaBieHUs ¢ IByMsi CTCIICHIMU
CBOOO/IEI.

C ucrnonb3oBanueM cpeasl SimInTech ouenure BiusiHUE MapaMeTpoOB HACTPOUKH
peryisTopa Ha cpeiHee 3HaueHHe KBaipara OMNOKN peryIMpOBaHus B 3aJaHHOM
KOHTYpE YIPaBJICHUSL.

[MocTpoliTe aMITUTYIHYIO XapaKTEPUCTUKY MHEPIIMOHHOTO 3BE€HA TIEPBOTO
nopsinka B cpeae SiminTech.

Haiinute KOpHU 33/IaHHOTO XapaKTEPUCTHYECKOTO YPaBHEHHS B Cpelie
SimInTech.

6. BwimonHuTE MOAENIHPOBaHNE pabOTHI CHCTEMBI YIIPABICHUS C MHTETPaJIbHBIM
PETYJIATOPOM U MepeaaTouHoi GpyHkiuei oobekra H(S)=1/(2s+1) mpu aeiictBuun
BO3MYILEHHH B hopme Oernoro mryma rmo KaHaimy ynpasieHus B cpeae SiminTech.
B cpene SimInTech BeimonuauTe pyunyto Hacrpoiiky [TU]] perynsropa ogaum u3
THITOBBIX MeTOZ0B. OOBEKTOM SIBIISIETCS TIOCIIEA0BATEILHOE COSMHEHHE
MHEPIIMOHHOTO 3BeHA C IOCTOSHHOW BPEMEHHU 5¢C M 3BEHA 3ama3/bIBaHHUs C
MIOCTOSTHHOM BpeMeHH 2c.

C npumenennem SimInTech HacTpoiiTe Moaeb 00BEKTA O 33 JaHHOM
MIePEXOTHON XapaKTEPHCTHKE

OIIK-4: CriocoGeH oCyIIeCTBIATH OIeHKY 2((HEKTUBHOCTH CHCTEM YIIPaBIIEHHUs, pa3pa00TaHHBIX HA OCHOBE MAaTEMAaTHYECKUX METO/IOB

OIlIK-4.1

OcymiecTBisieT BBIOOp TMOKazaTeinel u
CpeACTB sl OLEHKH 5(deKTHuBHOCTH U

1.

Teopemuuecxue eonpocol:
Yro Takoe XAPAKTCPUCTUICCKOC ypaBHCHI/Ie?




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

HaAC)KHOCTHU CUCTEM YIIpaBJICHUA

o

NGO

10.

11.

12.

13.
14.

Kak pacronoxeHbsl KOpHM OMHOMUHAJIBHOI'O XapaKTEPUCTUYECKOT 0 MOJIMHOMA?
Kak pacrnonosxeHbl KOpHU XapakTepucTuieckoro noivHoma barrepsora?
IIpuBenuTe npuMepsI XapaKTEPUCTUIECKUX MOIMHOMOB HproTOHA M barTepBoTpa
IIEPBOI'O U BTOPOTO MOPSIIKOB.

IToka3arenn kauecTBa CUCTEM C THUIIOBBIMH XapAKTEPUCTUYECKMMHU ITOJIMHOMAMH.
Kak cBs3aHBI HOpMUPOBaHHOE U (DAaKTUIECKOE BPEMsI IEPEXOTHOTO Tporiecca?
Yro Takoe CpeHEreOMETPUUECKUN KOPEHD XapaKTEPUCTUUECKOTO IOJIMHOMA?
Hanumure nepenatounyro (yHKIMIO CHCTEMBI YIPABICHHS C OTPUIATEIBHOMN
00paTHON CBS3bIO, MPONOPLUOHAIBHBIM PETYIATOPOM M MOJENbIO O0OBEKTa U3
TPEX MHEPLIMOHHBIX 3BEHHEB IIEPBOI0 NMOPSIKA.

BeiBenute dopmynbl A aMIUIMTYAHON U (a30BON YaCTOTHBIX XapaKTEPUCTHK
Pa30MKHYTOM CHUCTEMBI C MPONOPLHOHAIBHBIM PErYJISITOPOM U MHEPLUUOHHBIM
0OBEKTOM.

Kak no nopmupoBanHO ADUX pa3oMKHYTONW CHUCTEMBI HAaWTH KPUTHYECKUUN
nepeaaToyHblit K03 UIueHT.

ChopmynupyiiTe 4YacTOTHBIM KpuTepuil  ycToiumBoctu HailikBucrta wu
anreOpandeckuii kpurepuii I'ypBuna.

Kak no nepenatouHoi GyHKIIMU pa30MKHYTOM CHCTEMBI HAUTH
XapaKTepUCTUYECKUH MHOTOUJIEH 3aMKHYTON CAY?

Uro Takoe MO/I€Nb B IPOCTPAHCTBE COCTOSIHUM?

Uto Takoe HyJIHU U MOJIIoca NepeaTouHoi GpyHkimu?

OIIK-4.2

[TpousBoauT oOuLEHKY 3()PEeKTUBHOCTH U
HAJe)KHOCTH CHCTEM  YIPAaBIEHUSA IO
METOJMKaM, pa3pabOTaHHBIM Ha OCHOBE
MaTEMaTHYECKUX METOJIOB

w

Ilpakmuueckue 3a0anusn:

KakoBo MUHUManbHOE 3HaUe€HUE 001Ier0 KOAPPHUIIMEHTa YCUTICHUS CUCTEMBI,
9TOOBI OTHOCUTEIFHOE 3HAYCHHE ONMTMOKH PETYJIHPOBAHUSI OTHOCUTEILHO
3a/1aHusl He npeBbimano 5%?

Ha BXoze cucTembl ¢ acTaTH3MOM TIEPBOTO MOPSIKA U TOOPOTHOCTHIO 110
ckopoctu K = 2 nelicTByer ImHelHO-HapacTaromiee Bo3aeiicrue g(t) = 6t.
Onpenenuts BETUYUHY YCTAaHOBUBIIEHCS OIINOKH.

VYcroiunBa 1M cUCTEMA C XapaKTEPUCTUUECKUM YPAaBHEHUEM 4% + 85— 17
Kakoli Buz OyzieT MMeTh pe3yJIbTUPYIOLIas nepeaTouHas QyHKIMs Py




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

~

II0CJIEI0BATENIBHOM COCJUHEHHUH JIBYX 3BE€HBEB C I1€PENaTOUYHBIMU
¢yukuusamu Hq(S)=1/(2s+1) u Hyp(S)=s+1?

Ilepenatounas GyHkuus pazoMkHyTol cucteMbl W, = s?. Haiiure
HepeJaTOYHY0 (PYHKIIHIO 110 OUIMOKE JUIsl 3aAMKHYTOM CUCTEMBI ¢ OTPULATEIbHON
00paTHOM CBS3BIO.

CocTaBbTe CTPYKTYPHYIO CXEMY MOJIEIN CUCTEMBI YIPABICHUS HHEPLHUOHHBIM
00beKTOM ¢ ucnosib3osanuem [IN-perynsaropa.

Paccuuraiite napaMeTpsl IEPEXOIHOrO pexkrMa Ha (a30BOil IIIOCKOCTU U
Ouenute ycTONYMBOCTD JUCKPETHON CUCTEMBI C XapaKTEPUCTHUECKUM
TMOMMHOMOM Z°4+27+1.

Jlnst o0bekTa ¢ nepenatounoit ¢pyukimen 1/((2p+1)*(5p+1)) Beioepure
ONTUMAJIbHBIA PETYIATOP C NO3ULHUHA HACTPOUKU HA TEXHUYECKUHN ONITUMYM U
COCTaBbTE CTPYKTYPHYIO CXEMY JUISl pE€aIM3aliH PETYJIATOPA B MAaTEMAaTHYECKOM
penakTope.

Ha Bxone uHTerpansHoro peryisiropa ¢ nepenarounoit pyukumeit 1/ (T,S)
JIECTBYET MOCTOSIHHBIN curHail g = 1. Beixox perynsropa B Ha4aabHbIA MOMEHT
BpPEMEHH paBeH HyJ0. T, = 2. OnpeaenuTs 3HaUeHNE BBIXOA PETYIIATOPa Yepe3
JIB€ CEKYH/IBI.




0) Ilopsaaoxk mpoBeleHUs] MPOMEKYTOYHON AaTTECTALMH, NMOKA3aTeJIH M KPHUTEPUH

OllEHMBAHHUA

[IpoMexxyTouHass arrecTtanuss MHO JUCHMIUIMHE <«JIMHEWHBIE CHUCTEMBI YIIPABICHHS»
BKJIFOYAET TEOPETUUYECKHUE BOIIPOCHI, MO3BOJISIFOIIUE OLICHUTh YPOBEHb YCBOCHHS O0YYAFOIIIMMUCS
3HAaHWMA, W TPAKTUYCCKUE 3aJaHWsl, BBISABIIONIAE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BIIaJICHUH, IPOBOUTCS B (hOpME 3a4eTa C OLEHKOM.

DK3aMeH 10 JIaHHOHM JMCUUIUIMHE MPOBOJUTCS B YCTHOW (DOopMe MO dK3aMEHAIIMOHHBIM
Owmieram, KaXIbIi U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUCCKUX BOMPOCA U IIPAKTUUCCKOE 3aaHue.

IHoka3aTesu 1 KPpUTEPUM OLIEHUBAHMSI 3249€TAa C OL[EHKOM:

— Ha OICHKY «OTJIHYHO» (5 6aJUI0B) — 00yUaIONIHIACS JEMOHCTPUPYET BHICOKUH YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMAaTH4YEeCKOE W TIIyOOKOe 3HaHue
y4eOHOTr0 MaTepualia, CBOOOJHO BBINOJIHACT MPAKTHUYECKHE 3aJaHus, CBOOOJHO ONEPHPYET
3HAHUSIMH, YMCHHUSMH, TIPUMCHSICT UX B CUTYaIHsIX MOBBIIICHHON CIIO)KHOCTH.

— Ha OIICHKY «Xopomio» (4 O6amna) — o0y4aronuiicss AeMOHCTPUPYET CPEIHUN YPOBEHb
c()OPMUPOBAHHOCTH KOMITCTEHII: OCHOBHBIC 3HAHHS, YMCHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYTHCHUS TIPU aHATUTUYSCKHUX OIEPAIHIX, IEPEHOCE
3HAHWI U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYAIUH.

— Ha OLEHKY «YAOBJIETBOPUTEJNbHO» (3 Oanna) — oOyyaromiuiicss AeMOHCTPUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIICTEHIIHI: B XOJI¢ KOHTPOJBHBIX MEPOTPHUSTHI
JIOMYCKAKOTCS OMIMOKH, TPOSIBIIECTCS OTCYTCTBHE OTACIbHBIX 3HAHWM, YMEHUH, HAaBBIKOB,
0OyJaIOIIMICS HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYJAHCHUS TP ONCPUPOBAHWM 3HAHWSIMH U
YMEHHSIMH MPU X NIEPEHOCE Ha HOBBIE CUTYaIIUU.

— Ha OIIEHKY «HEeYAOBJIETBOPUTEIbHO» (2 Oamia) — oOydaronuics JEeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHdyecKoro maTepuana, He MOXKET MOKa3aTh 3HAHHsS Ha YPOBHE
BOCTIPOU3BEJICHUSI U OOBSICHCHHS MH(POPMAIUH, JTOMYCKAET CYIIECTBEHHBIC OMIMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHsS MPOCTHIX 3a/1ad.



