MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JUHAMUKA ABTOMATUYECKHUX CUCTEM YIIPAB/IEHUSA

HamnpasyieHnue/cnenaaibHOCTb

INOArOTOBKH

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit

24.05.06 Cucrembl ynpaB/IeHUs JIeTaTe/IbHBIMH anmaparaMu

Cucrembl YHpaB/JIeHUus 0eCIIU/IOTHBIMH JIeTaTe/IbHbIMHM dlnmnaparaMu

Cnenpanurer

OuHnas

A PakeTHO-KOCMHY€CKOH TeXHUKH

A5 TMHAMMKA U1 YIIPABJIEHUME ITIO/JIETOM JIETATEJ/IBHBIX
ATITTAPATOB

A5 TMHAMMKA U YIIPABJIEHUME ITIO/IETOM JIETATEJ/IBHBIX

NporpaMMabl AIITITAPATOB
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B
o= | 9O ani
I | O =
o |SE| B = i X S _ 4 % =
= || S 2s | S o o 4 = ==
1~ O | OH | < TS| M g ) =O | » 3
& = = < o o 2|9 § o = & S % &
|2 22 X 5| F S5 B8 5 | = 5 = 2 & &
[l i [l [ =< [l .
= % 4 < =~ Q = o
o | = Q ) & | BT Q R ) =0 | O
3 e Rl B |og|gg ° o o | £Ed | &
= = () > =
E’;ﬂ, 5 <F g E E é‘:% =
a2 | H = = > > S <
o % M < [~
@]
3 6 4 144 68 34 17 17 76 0 0 76 9K3
4 7 5 180 51 34 0 17 129 36 0 93 9K3
4 | 8 3 | 108 | 34 | 17 0 17 74 0 0 74 ﬂ;f
BCEI'O 12 | 432 | 153 85 17 51 279 36 0 243

Cankrt-ITetepOypr
20 r 26663




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.06 Cucrembl ynpaB/ieHHs jleTaTe/IbHBIMU aniiaparamMu
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A5 JUHAMUKA U YTIPABJIEHUE TTIOJIETOM
JIETATEJIBHBIX ATIITAPATOB
[TerpoBa MipuHa JleoHW10BHa, K.T.H., JOLIEHT, JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel A5 TUHAMMKA U YIIPAB/IEHUE TITOJIETOM JIETATEJ/IBHBIX ATITTAPATOB

3aBenyromuii kadenpoii Tonmerun O.A., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A5 ITMHAMMKA U1 YITPABJIEHUME ITOJIETOM JIETATEJ/IBHBIX AIIITIAPATOB

3aBepytomumii kKadenpoit Tonmervx O.A., A.T.H., Tpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JUHAMUKA ABTOMATUYECKHUX CUCTEM YIIPAB/IEHUA
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1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO
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o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — crocobHOCTE TIPUMEHSITb eCcTeCTBeHHOHAay4yHble U OOLjerH)XKeHepHble 3HaHUs, MeTOZbl
MaTeMaTU4yeCcKOro aHanu3a U MOJe/MPOBaHUsl, TeOPeTUUYeCKOro M SKCIePUMEeHTa/lbHOIO MCC/IeloBaHUs [Jist
pellleHys HH)KeHepHBIX 3a/jau [1podeCCHOHANIbHOM JlesiTeJIbHOCTH

IICK-2.5 — CriocobHOCTh K pa3paboTke CTPYKTyphI cucTeM yripaBieHust BITTA

IICK-2.6 — CriocobHoCTh K pa3paboTKe W WCCIEAOBAHUIO aNTOPUTMOB (YHKI[MOHMPOBAHUSA CHUCTEMBbI
ynipaBnenusi bITJTA

DopMHUPOBaHUIO KOMITETEHLIMI CITY)KUT AOCTYKEHHUE C/IeyHOLINX pe3y/bTaToB 00pa3oBaHus:
OIIK-1

3HAHUA:

Ha ypOBHe Mpe/CTaB/IeHUN:

* 3HaTh Ha3HAUEHUE W 3a/laud CUCTEM YTIpaB/ieHHst 6eCITUIOTHBIX JIeTaIbHbIX anmaparos (BITJTA);

* 3HaTb MeTO/bl UCC/IeJOBAaHUSI CUCTEM aBTOMaTUueCKoro yrpasieHus: BITJTA;

Ha YpOBHe BOCIIPOU3Be/leHUsI U TIOHUMaHUsL:

* 3HaTh Ha3HauUeHHWe Y 3a/lauu cucTteM ynpasienus BITJTA;

* 3HaTh MeTO/bl UCC/IeJOBAHMS CUCTEM aBTOMaTh4yeckoro yrpasneHusi (CAY);

* 3HaTh NIPUHLUIIBI U MEeTO/bl IOCTPOEHUS MaTteMarudeckux mogenedi CAY, nepefarounble (GYHKLUWU U
yacToTHble xapakTepuctuku CAY BIIA;

* 3HaTb OCHOBBI MeTOZa TPOCTPAHCTBA COCTOSIHWM: YIIPaB/IsIeMOCTb W HabOI0AaeMOCTb, CHHTE3
Hab/Moal0IKX YCTPOMCTB MOTHOTO M HETIOJTHOTO TIOPSIZIKa;

* 3HaTb MeToZ, ()a30BOTO TIPOCTPAHCTBA, TUITLI COCTOSHUNA PaBHOBECHS, 0COObIe TPAeKTOPUHY;

* 3HaTb METO/bl aHajaM3a yCTOWYMBOCTH U TouHOCTH CAY mpu [eTepMUHHPOBaHHBIX U CIy4YalHBIX
BO3/I€MCTBUSX, CUHTE3 KOPPEKTUPYIOIIUX YCTPOUCTB (METO/l rapMOHHUECKOM JIMHeapu3aliuy, aaredbpanyeckyie
Y YaCTOTHbIE MEeTO/bI OTpe/ie/ieHUs] TapaMeTPOB M YCTOMUMBOCTH MepUOJUUYeCKUX pellleHni);

YMeHusl:

TeopeTUYeCKH U NPaKTUUeCKU yMeTh —

* cocTaBasATh MaTeMaTuueckue mogenu CAY BITJTA;

* BBITIO/IHATEL aHanu3 U cuHTe3 CAY BITJIA;

* IPOBOAUTH MccnefoBanve CAY meTosamMu MaTeMaTrudeCKOro MOJeTMpOBaHuUS;

* BBIMOJIHATD aHa/IU3 YCTOUUMBOCTH U KauecTBa CAY;

* YMeTb MCCJIe[|0BaTh aBTOKOIe0aHus1, BO3HUKAIOIIME B HEJIMHEeHHBIX cucTeMax yripasieHus BITJIA;

* [IPOM3BOJIUTH OLIEHKY YCTaHOBHUBIIIMXCS PEKUMOB B HeJIMHEMHBIX cucTeMax yripasieHus BITJTA;

HABbIKU:

VIMeTb HaBbIKU U BJIaZleTh —

OCHOBHBIMU MeTO/laMU aHaym3a u cuHTe3a CAY BIUIA:

* MaTemMaTU4eCcKyM arraparoM teopuu CAY;

* MeTOZlaMH aHaiu3a yCTOMUMBOCTU U TouHoCTU CAY BITJTA.

IICK-2.5

3HAHUA:

* 3HaTh Ha3HAUeHHe U 3aJauM cucteM yrpaeieHus (CY) 6ecnuaoTHBIX jeTaabHbIX arnnaparos (BIT/TIA);

* 3HaTb CTPYKTYpy, TPUHIMIILI W MeTOAbl TIOCTPOEHHs MaTeMaTUueCKUX Mojernell CUCTeM
aBTOMaruueckoro yrpaenenus (CAY), nepegarounble YHKIWM U YaCTOTHBIe Xapakrepuctuku CAY BITJIA;

* 3HaThb METOZbl aHaau3a yCTOMYMBOCTU U TOUuHOCTHM CAY TpU [JeTepMUHHMPOBAHHBIX U C/IydalHBIX
BO37IeHCTBUSIX, CUHTE3 KOPDPEKTHUPYIOLUX YCTPOMCTB;

* 3HaTh MeToAbl uccnenoBanus CAY BITJTIA;

YMeHuU:

TeopeTUYeCKU U NPaKTUYeCKU YMeTh —

* COCTaB/IATh aATOPUTMBI U MaTeMarruyeckue mogenu CAY BIUIA;

* BBITNIOJIHATEL aHanu3 U cuHTe3 CAY BITJIA;

* IPOBOAUTH UccefoBaHue CAY MeTogamu MareMaThueCKOro ¥ HaTyPHOI'O MOZe/IMPOBaHus;

* BBITIO/THATD aHa/IM3 YCTOMYMBOCTH U KauecTBa CAY BIIJIA;

HABbIKU:

VIMeTb HaBbIKU U BJIaZIeTh —

OCHOBHBIMU MeTO/laMU aHayn3a u cruHTe3a CAY BITIA:

* MaTeMaTUueCKUM arraparoM TeOpUHU HelpepbIBHBIX JUHeNHbIX CAY ;

* MaTeMaTUUeCKHM arlrapaToM TeOpUH HelpepbIBHBIX HelMnHelHbIX CAY;

* MareMaThuyeCKHUM arraparoM Teopuy AUCKpeTHbIX CAY;

* METOZ,aMH aHaJTi3a YCTOHUMBOCTU U TOUHOCTHU HellpephIBHBIX JIMHENHbIX CAY;

4



* MeTOZlaMH aHaJI3a YCTOMYMBOCTH ¥ TOUHOCTH HellpephbIBHBIX HeJMHeHHbIX CAY;

* MeTOJlaMH aHa/liu3a YCTOMYMBOCTU U TOYHOCTU AUCKPeTHbIX CAY;

» MeTtogamu Koppekiuu CAY BILIA.
IICK-2.6

3HAHUA:

Ha YpOBHe Ipe/ICTaB/IeHHI:

* 3HaThb Ha3HayeHWe, 3aJjaud, aTOPUTMBbI CHCTeM YTpaBjeHHs 0eCHUIOTHBIX JIeTajbHBIX arrapaToB
(BILJIA);

* 3HaTb MeTO/bl UCC/IeJOBAHUSI CUCTEM aBTOMaTUueCcKoro yrpasieHus BITTA;

Ha ypOBHe BOCIIPOU3BeJieHUs U IOHUMaHUs:

* 3HaTh Ha3HauyeHue, 3a/jauy, aJIFOPUTMbI CUCTeM yripasyeHus BITJIA;

* 3HaThb METO/bI HCC/le/0BaHUS CUCTEM aBTOMaTHyeckoro yrpaesenus (CAY);

* 3HaTb AJITOPUTMBI, IPUHLMITEI M METO/bI TOCTPOEHNs MaTeMaThueCKUX Mogesneit CAY, nepefatoyHble
(hyHKUMY ¥ yacTOTHBIEe XapakTepucTuku CAY BITJIA;

* 3HaTh METO/bl aHaau3a YCTOMYMBOCTH U TOYHOCTH CAY mpH [jeTepMHHHPOBaHHBIX U CAy4alHBIX
BO37IeliCTBUSIX, CUHTE3 KOPDPEKTHPYIOLUX YCTPOMICTB;

YMeHuUs:

TeOpeTUYeCKU U NPaKTUYeCKU yMeTb —

* COCTAaB/IATh aNTOPUTMBI yHKIOHUPoBaHust CAY BITJIA;

* COCTaB/SATh MareMaTuueckue mogend CAY BITJIA;

* BBINOIHATEL aHaau3 U cuHTe3 CAY BIIJIA;

* IPOBOAUTH UccefioBaHue CAY MeTozaMu MareMaTUueCKOro MO/le/IMPOBaHus;

* BBITIO/THATD aHa/IM3 YCTOMYMBOCTH U KauecTBa CAY;

HABbIKU:

VMMeTb HaBBIKU U B/aJieThb —

OCHOBHBIMHU MeTOZlaMH aHaiu3a U cuHTte3a CAY BIUIA:

* MaTeMaThuyeCKUM arraparoM teopuu CAY ;

* MeTOZlaMH{ aHaJT3a YCTOHUUBOCTHU U TouHOCTH CAY.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynmiaa JUHAMMPKA ABTOMATUYECKHUX CUCTEM YITPAB/IEHUSA sBnseTcs
JVCLIMTUTMHOW 00s13aTe/IbHOM YacTH 0/10Ka 1 mporpaMMbl TIOATOTOBKH 110 HarpasieHuto 24.05.06 Cucmembl
ynpae/eHus 1emame/bHbIMU annapamamul.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
BBEJEHUE B CIIEHUAJIBHOCTD, JJIEKTPOTEXHUKA UM 3JJIEKTPOHUKA, BBICIHIAS
MATEMATUKA, OUSNYECKHUE OCHOBBI MUKPOJJIEKTPOHUKMN, ITAKETBI
IMPUKJ/IAJHBIX WHXEHEPHbBIX ITPOI'PAMM, KOMIIBIOTEPHOE MOJE/IMPOBAHUE,
KOMIIBFOTEPHBIV ITPAKTUKYM.

CopepkaHue [UCLMIUIMHBI SIBJSIETCS OCHOBOM [/si ocBoeHuss gucuuiuivH: AJIAIITUBHBIE
CUCTEMBI ABTOMATHUYECKOI'O YIIPAB/IEHNS, WHTE/UIEKTYAJIBHBIE CHUCTEMBI
YIIPAB/IEHUSA BIUVIA, MATEMATUYECKOE MOJAE/INPOBAHUE B JUHAMUKE IIOJ/IETA,
HAYYHO-UCC/IEJOBATE/IBCKAS PABOTA.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMEHSITh €CTeCTBEHHOHAYUHbIE U 00I[eMHXeHEPHbBIE 3HAHHSI, METO/IbI
MareMaTHyeCcKOro aHanr3a U MOZeIMPOBaHKs, TEOPeTUUECKOTO U SKCIIePUMEHTAIbHOTO UCC/Ie/JOBaHUS
[/ pellieHNs] MH)KeHEePHBIX 3a/iad poge CCOHA/IBLHOM AeATeNbHOCTU

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEl COBPEMEeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 IpodeccuoHaIbHOM [iesaTe/IbHOCTH

e [TK-91 — cnocobeH K KOMMYHHKALIMH 1 KOOTIepalyiu B IM(POBOIi Cpefie, NCIIOIb30BaHHIO Pa3/INUHbIX
LU(POBBIX CPeJCTB, TO3BOJISIOLINX BO B3aUMOZIEHCTBUY C IPYTUMHU JTFOAbMH JOCTUraTh MOCTaB/IEHHbIX
1esieit

¢ [1K-94 — criocobeH K yripaBieHUI0 HHQOPMaLFel U JaHHBIMH, TTOMCKY UCTOYHUKOB MH(GOPMaLUy 1
JlaHHBIX, BOCIIPUSATHIO, aHaJIM3Y, 3allOMUHAaHUIO U NiepeZiade MHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CpeJiCTB, a TaKXKe C IOMOIIbI0 a/ITOPUTMOB I1pY paboTe ¢ MoTyyeHHbIMU U3 Pa3/INYHbIX UCTOYHHKOB
JIAaHHBIMH C 1]e/TbI0 3(PGEeKTUBHOTO HCIT0/TL30BaHUS TIOTyUeHHOU HHGOPMALIUH /I PellleHrs 3a7au

¢ TTK-95 — criocobeH K KpUTHUECKOMY MBIITIEHHIO B IIUGPOBOH Cpejie, olleHKe UHhOopMaIiuy, ee
JI0CTOBEPHOCTH, TIOCTPOEHHIO JIOTMUECKUX YMO3aK/II0UeHNH Ha OCHOBAaHMH MOCTYIAIOLMX UH(OPMaLy
Y IaHHBIX

e [ICK-2.1 — CriocoOHOCTE K MPOBe/ieHNI0 HAYYHBIX UCC/IeJOBaHUM 1 pa3paboTKe MPOEKTHBIX pelleHn B
00s1acTH TUHaMUKH U crcTeM yripaBnedust BITJTA

¢ YK-6 — CniocobeH orpe/ie/isiTh ¥ Peasn30BbIBaTh MPHOPUTETHI COOCTBEHHOM AeSTebHOCTU U CII0COOBI
ee COBepIIeHCTBOBAHMS HA OCHOBEe CaMOOL|eHKH 1 00pa30BaHMsl B TeUeHHe BCei KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

OO011as TPY/I0EMKOCTh UCITUIIMHBI COCTaB/seT 12 3.e., 432 u.

KYPC

CEMECTP

HaumeHoBaHue Ppa3fesioB ¥ JUAAKTHYECKHX eJUHHIL]

BCEI'O

AyMTOpHBIE 3aHATHS
B KOHTaKTHOii (hopme

BCEI'O

Jlekuuu

JlaGoparopHbIit
MPaKTHKYM

IIpakTHyeckue
3aHATHSA

CamocrosiTe/IbHasA
pabora cTygeHToB

®dopmupyemast
KoMmrmeTeHus, %

OIIK-1

IICK-2.5

TICK-2.6

Pa3aen 1. OcHOBHBIE NOHATHA TEOPHH aBTOMAaTHYeCKOT0
ynpasiienusi. 1.1.0611jee NoHATHE O CHCTeMe U eé CoCTaBe,
TUNoBasi yHKLMOHaIbHast cxema CAY. CocTaB 1 Ha3HaueHHe
snemeHToB CAY. ®yHaMeHTa/IbHbIe TPUHLUIIBI YTIPaB/IeHusl.
Knaccrdukanyst aBToMaTi4eckux CUCTeM B 3aBUCUMOCTH OT
XapakTepa M3MeHeHHs! YTIpaB/IsIoLiero Bo3/JeicTBys.
1.2.0cHOBHbIe CIIOCOObI MATEMATH4eCKOTO ONUCAHUS CUCTEM
ynpaenenust. JuddepeHipanshblie ypaBHeHus CAY.
JIvHeapu3alys ypaBHeHui. Mcrions3oBaHue
9KCIIepHMeHTa/IbHbIX XapaKTepUCTHK. IIprMepbl COCTaB/IeHUs U
JIMHeapu3aLi ypaBHeHuit anementoB CAY. 1.3.IToHsTre 0
JIMHeIHOM cTalMoHapHOI! crcTeMe U eé repe/jaTOYHOM
¢dyskumy. TUroBble AUHaMUYeCKue 3BeHbsl. 1.4.BpeMeHHble
XapaKTepUCTHKH: UMITy/IbCHasl U TIepexo/Has yHKLUN
JTMHEIHOM CTalMOHAPHOI CHCTEMBI, CIOCOObI X MOMTyYeHHsI.
Oripe/ienieHre UMITY/IbCHOH TTePeX0HOH (QyHKLH
MozieupoBaHreM. 1.5.CBsA3b MeX/ly XapaKTepUCTHKaMU
JIMHeIHBIX CTalOHapHBIX cucTeM. OnpeseneHue peakuyyu CAY
Ha MPOU3BOJIHOE BO3/lefiCTBUE Uepe3 BpeMeHHbIe
XapakTepucTHKU. 1.6. Knaccudukaiys AMHaMUYeCKUX 3BeHbeB.
MuHHUMa/bHO-(a30Bble 1 HeMUHHMa/IbHO-(Da30Bble 3BeHbI.
3BeHO uKCToro 3anaszbiBanus. 1.7.ITepegatouHas GyHKIMsS
JIMHeiiHOM cTaloHapHoit cucreMbl. CTPYKTypHas cxema
cucremsl. [TocTpoeHue 1 rpeobpa3oBaHKe CTPYKTYPHBIX CXEM.

39

19

10

20

Pa3aen 2. YacToTHbIe XapaKTePUCTHKH JIMHEeHHOH
CTaMOHAPHO¥ cucTeMbl. 2.1. PU3NUeCKUI CMBIC/T YaCTOTHOM
XapakTepuCTHKH. Crioco0bl Mpe/icTaBIeH s YaCTOTHBIX
XapaKTepUCTHK. 2.2. AMIuTyaHO-¢a3sosbie (ADX) u
JiorapupMrUUecKre YaCcTOTHbIE XapaKTepUcTUKH (JIUX)
TUMNOBBIX 3BeHbeB. 2.3. JTUX pa3oMKHYTBIX OJHOKOHTYPHBIX
cucreM. [Tpumepsl noctpoenust JTUX 1jernouku
T0C/Ie/|0BaTe/IbHO COeIMHEHHBIX 3BeHbeB. 2.4. AIrOpUT™M
NocTpoeHus acumnTotuueckux JIYX cucrem. Ilpumepsr
MOCTPOeHMS.

47

21

10

26

Pazpen 3. IToka3are/ M yCTOHYHBOCTH ¥ KauyeCcTBa CHCTEM
aBroMaTHyeckoro ynpasienus. 3.1. [ToHsTHs: cBOGOAHOTO 1
BBIHY)K/IHHOTO TIPOLIeCCOB B cUcTeMe yripaBienus. [ToHsTre 06
YCTOMUMBOCTHU JIMHEHHOM CTallMOHAPHOM CUCTeMBI,
Heo6XoJ1Moe 1 J0CTaTOuHOe YC/I0BHe aCUMITTOTHYeCKOH
ycroiunBocTH. 3.2. Anre6panueckie KpUTEPUR
aCHMITTOTHYeCKO# ycToiunBocTy. 3.3. [IpuHLMI aprymeHTa.
Kpurepuii ycroitunsocti Muxaiinoa. 3.4. AMIIMTYHO-
asoBsIii KpuTepHit ycroitunBocTr HaiikBucTa. 3anackl
ycroiiurBocTi. O6001eHre kpurepust HaiikBucra Ha
acrarrueckre cucTeMsl. 3.5. AHa/N3 YCTOHYHUBOCTH O
JIorapu(MUUECKUM YaCTOTHBIM XapaKTepUCTHUKaM.
Orpe/iesieHye 3aracoB yctoiuuBocTy. 3.6. OljeHKa KauecTsa
perynupoBaHus 10 NepexoAHol GpyHKuuu. KopHeBble MeTOAbI
OLIeHKM KauecTBa perynmupoBaHust. 3.7.01eHKa TOUHOCTH CUCTeM
YTIpaB/IeHHs! TIPH CTeNEeHHbIX BO3/eicTBUsIX. KoadduieHTb
oum6ok. [ToHsITHe NOPsi/iKa aCTaTU3Ma M CTPYKTYPHBIH TPU3HAK
acrarusma cuctemsl. 3.8. OLjeHKa TOUHOCTU IIPU
rapMOHHMYeCKHX BO3ZlecTBUsIX. YacTOTHBIE 1OKa3aTe/n
KauecTBa 3.9. OcHOBHBIe criocoObl Koppekiyy. Knaccnduxarps
KOPPEKTHPYIOLMX YCTpoicTB. KoppekTupytolue o6paTHble
cBs3u. 3.10. [TocTaHOBKA 3ajauy CHHTe3a JIMHeHHBIX CHCTEeM.

58

28

14

30

Bcero 3a 6 cemecTp

144

68

34

17

17

76

15

15

15

Paspesn 4. D/ieMeHTbI COBPeMeHHOW TeopHH ynpas/ieHus. 1.1.
TToHsATHS MOHOM 1 YaCTUYHOM yrpas/sieMocTd. Kpurepuu
ynpasnsieMocTd. 1.2. [ToHSTHS TOHOM U YaCTUUHON
Habmogaemocty. Kpurepru Habmrogaemocty. 1.3. [TocTaHoBKa
3a/lauM OLleHUBAHHs COCTOSHUS 00BEKTa yrpaB/IeHHs].
Habnroparenu cocrosnust. 1.4. VizeHTH(UKaLMS BHEITHUX
BO3/lelicTBui Ha cucTtemy. 1.5. IIpUHIIUIIBI TOCTPOEHUs
MOJIa/IbHBIX PETYJISITOPOB 110 COCTOSIHUIO 1 IO BBIXOAY 0ObeKTa
yTpaB/eHusl.

35

27

10

10

10

Pa3pen 5. AHa/Iu3 NpoueccoB B HeIMHEHHBIX cHCTeMax. 2.1.
Knaccudukanyst HenuHeiHocTeld. 2.2. OCO6eHHOCTH MPOLECCOB
B HeJIMHEMHBIX CHUCTeMax. 3a/ladd U METO/[bl TEOPHU
HeJIMHelHBIX chcTeM. 2.3. PacueT npoljeccoB B HeJIMHEHHbIX
cucreMax. MeTtoy, npuracoBbiBaHus. 2.4. AHa/Iu3 HeJIMHEHHbIX
cucTeM Metogamu JIsmyHoBa.

38

12

26

10

10

10

Pa3pen 6. YacToTHbIE METO/bI aHA/IH3a HeIMHEHHBIX
cucreM. 3.1. MeToz rapMOHHYECKOH JIMHeapy3aLjii: OCHOBHbIE
TIO/IOXKeHHS, CIIO0COOBI BHIUMCIIOHHST KOB('IJCIJI/IL]I/IEHTOB
rapMOHHMYeCKO# IMHeapu3aluy. 3.2. Anrebpanueckuii cnocod
ornpe/ie/ieHHs MTapaMeTpoB MePUOJUUECKUX PeXKUMOB 1
WCC/IeAI0BAHMS UX YCTOHUMBOCTH. 3.3. YacTOTHBIH criocob

7

50

18

12

32
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oripe/ie/ieHus TapaMeTPOB NepUOHUeCcKUX PeXXUMOB U
WCCIeZI0BaHUS UX YCTOHUMBOCTH. 3.4. [ToHsTHe abcomoTHOM
YCTOMUMBOCTH HeJIMHEeWHOM crcteMbl. Kputepuii abcosmoTHOM
ycroiunBocTi B.M. ITonoga. 3.5. MiccnesoBanne
aBTOKO/Ie0aHHit 1 aBCOIOTHO YCTOYMBOCTH.
Paspen 7. Merop (a3oBoro npocrpaHcTBa. 4.1. Beibop 6asuca
Y roctpoeHue (a30BbIX OPTPETOB HEJIMHEHHbIX cUCTeM. 4.2.
Tunbl 0coObIX TOYeK ¥ 0COObIX IMHUIL, pacyeT U aHa/Iu3
4 YCTOMYMBOCTH COCTOSHUM paBHOBeCHs CHCTeMbl. 4.3. AHanu3 U 57 13 8 0 5 44 10 10 10
CHMHTe3 HeJIMHelHHbIX 3aKOHOB YIpaB/ieH!sl MeToZ0M (a30Boi
MI0CKOCTH. 4.4. CUCTEeMBI C TIepeMeHHOM CTPYKTYPOH.
CKO/b3sIII1e PeXXUMBI B HeJTMHEHHBIX CUCTeMax. 4.5.
ViccnezioBaHKe CUCTEMBI C TepeMeHHON CTPYKTYpOHL.
Bcero 3a 7 cemecTp 180 51 34 0 17 129 35 35 35
Paspen 8. /lnckperHble cHCTeMbl aBTOMAaTHYeCKOT0
4 ynpasyenus BIITA. 1.1. Beegenue. 1.2. CogepxaHue 1 1 1 0 0 0 5 5 5
AucuuruiHelL. 1.3, Pemaemele 3agaun. 1.4. Vicropuueckas
CripaBKa.
Paspen 9. MeToanl onMcaHusl AMCKPETHBIX CHCTEM
aBTOMaTH4YecKoro ynpassenus BII/TA Bo BpeMeHHO#
4 o0s1acTu. 2.1. MeTozb! ONMCaHUs JUCKPETHBIX CHCTEM 1 3 P 0 1 3 10 10 10
aBTOMaTHueckoro yrpaeienust BIIJTA Bo BpeMeHHO#t o6/acTy.
2.2. IMCKpeTHbIe CUCTEMbI: UMIY/IbCHbIE, LIU(POBLIe,
penelinsble. 2.3. Buzbl Moaymsinuu. 2.4. Peretuarasi GyHKLHS.
Paspen 10. MaTremaTHuecKHe 0CHOBBI MMITY/IbCHBIX CHCTEM
B BH/Ie Pa3HOCTHBIX YPaBHEHHH M CTPYKTYPHBIX cxeMm. 3.1.
4 MaremarruecKkrie OCHOBBI UMITY/IbCHBIX CUCTEM B BH/Je 17 8 4 0 4 9 10 10 10
Pa3sHOCTHBIX YPaBHEHNH 1 CTPYKTYPHBIX cxXeM. 3.2. VijieanbHbli
HUMITy/bCHBIN 371eMeHT. 3.3. ITepesatounble GyHKLMH.
Paspen 11. YacToTHBIe XapaKTePUCTHKH AMCKPETHBIX
CHCTeM aBTOMaTH4YecKoro ynpasjieHus. 4.1. YacToTHble
4 8 XapaKTePUCTUKU JUCKPETHBIX CUCTeM aBTOMAaTU4eCKOro 27 7 4 0 3 20 5 5 5
ynipaerenust. 4.2. W-npeo6pa3soBanue. 4.3. Jlorapudmudeckre
YaCTOTHbIe XapaKTepPUCTHKH.
Pa3pen 12. YcToHYHMBOCTE M KaUeCTBO JUCKPETHBIX CHCTEM
aBToMaTH4eckoro ynpasjaenus BIIJIA. 5.1. Metoap! 1
4 8 KPHUTepPUH OIpe/ieleHnst yCTOHUMBOCTU AUCKPETHBIX CUCTEM 29 9 4 0 5 20 10 10 10
aBroMaTnueckoro ynpasenus BITJIA. 5.2. MeTto/bl ¥ KpUTepuu
orpezie/ieHus KaueCTBa JMCKPETHBIX CHCTEM aBTOMaTH4eCKOro
ynpasnenus BITJIA.
Pa3paen 13. TouHOCTH ¥ KOPPEKLUs JUCKPETHBIX CHCTEM
aBToMaTHyeckoro ynpasjaenus BILJIA. 6.1.Metozsl
4 8 orpe/ie/ieHHs TOYHOCTU JUCKPETHBIX CHCTeM aBTOMaTHueCcKOro 23 6 2 0 4 17 10 10 10
ynpaenenus BITJTA. 6.2. MeTo/ibl KOPpPeKLiUM JUCKPETHBIX
CUCTeM aBToMaThyeckoro ynpasienust BITJIA.
Bcero 3a 8 cemecTp 108 34 17 0 17 74 50 50 50
Bcero no gucuunnHe 432 153 85 17 51 279 100 100 100
3.2. AyAuTOPHBII NPAKTUKYM
No Howmep n Oobem,
II/;'I HaWMMeHOBadHHe Tema MPAKTHYE€CKOI'0 3dHATUA dayAa.
Pa3aeia JUCIUII/IMHDbI JacoB

1 KouTponbHast pabora Ne 1 o pazg. 1.3-1.7. 1

o |Paspen 1. OcHoBHble |JuddepeHimansHbie ypaBHeHHUs U TepeJaTodHbie (PyHKIMYA CUCTEM )
TIOHATHSA T€OPUH dBTOMAaTU4Y€CKOI'O yTIpaB/IEHUA

3  |aBTOMAaTH4eCKoro IIpeoOpa3oBaHre CTPYKTYPHBIX CXEM. 0.5

4 yUpAB/IEHUA. VMry/ibCHbIE U TiepexoHblie QYHKIUK 3BeHbeB. BhiuricieHne s

peakiiuyi CAY Ha BHellIHHe BO3/eHCTBUS. ’

5 Jlor apI/ICl)MI/ILIECKI/Ie UdCTOTHbIE XapadKTEPUCTHUKU 3BEHbLEB. )
Pa3'qe]] 2. YacTOTHBIE HOCTPOEHI/IQ aMHJH/ITy'ELHO—CI)a3OB]:IX UdCTOTHBIX XdPaKTE€PHUCTHK.
XapPaKTepUCTUKU HOCTPOEHI/IE ]'[OI‘apI/ICbMI/I({ECKI/IX YaCTOTHBIX XapaKTepHUCTUK

6 JIMHEHTHOM Pa30OMKHYTBIX OAHOKOHTYDHBIX CUCTEM. HOCTPOEHHE 3
CTalMoOHapHOU acumrrotnueckort JIAX u JIOUX pa3soMKHYTHIX KOHTYPOB
CHCTEMBI. cTabuIn3aLum.

7 KonrponbHast pabora Ne 1 o pazg. 2.1 - 2.4. 1

8 KonTposbHas pabora Ne 2 1o pa3g. 3.1-3.8
Pasgen 3. ITokasatenu |AsreGparuecKkue ¥ 4aCTOTHBIE KDUTEPUH YCTOHUMBOCTU. ITpuMephI

9  |ycTOMYMBOCTU U WCII0/Ib30BaHus KpuTepueB ycTtorunBocTy ['ypeuria, Muxaiiosa, 2
KaJyecTBa CUCTEM Hatiksucra.
aBTOMAaTn4eCcKoro AHaM3 yCTOMUMBOCTH TI0 JIorapuMIueCKUM YaCTOTHBIM

10 |yrpasJeHusl. xapakTepucTtukam. OrnpesiesieHre 3anacoB yCTOMUMBOCTH 1o JIUX. 2

IMocTpoeHue 061aCTH YCTORUHMBOCTH 110 MeToaly JI-pa3buenus
Bcero 3a 6 cemectp 17

11 |Pa3gmen 4. Dnementsl  |KoHTposbHast pabora Ne 1 mo pazg. 1.1-1.5 1
COBPEMEHHOU T€OPUU  |[ToHATHS [TOJTHOW M YaCTUYHOM yrpaBiseMocTH. Kpurepun

12 |yIpasJ/eHUs. yripaB/isieMOCTH. ITOHATHS TIOJTHOM ¥ YaCTUYHOM HabJTF0aeMOCTH. 0.5

Kpurepyu Habmo#aeMoCTH.
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13 ITocTaHOBKa 3a/jauM OLeHUBAHWSI COCTOSIHUSL 00BEeKTa YIIPaB/IeHYs. 0.5
Habmonatenu coctosiust. ViaenTrdyKavs BHEITHUX BO3/[€HCTBUM
Ha CUCTEMY.
Knaccudukaius HemuHerHOCTeH. OCOOeHHOCTH MPOLIeCCOB B
14 |Pa3gen 5. AHamu3 He/IMHEeUHbIX chCcTeMax. 3a/laud ¥ MeTOAbl TEOPUU HeJTMHENHBIX 1
TPOL[ECCOB B CUCTEM.
HeJIMHeHHBIX Pacuet mpoiieccoB B HeTMHEMHBIX crcTeMaX. MeToz
15 |cucTeMax. TIPUIIaCOBLIBaHNA. AHa/IN3 HeJIMHEWHBIX CUCTEM MeTOZaMU 3
JIsmyHoBa.
16 KonTponbHasi pabora Ne 2 mo pazg. 3.1-3.5 1
Anrebpanueckuii criocob ompeenieHys TTapaMeTPOB TTepUOANYe CKHX
PEXXMIMOB Y ICC/IEIOBAHUS WX YCTOHUMBOCTH. YaCTOTHBIN Ccriocob
17 oTIpe/ie/IeHus] TapaMeTPOB TIEPUOANUECKAX PEKUMOB U 1
WCCIIe/I0OBaHMs UX yCTOMUMBOCTH. [ToHsATHE abCOMIOTHOM
YCTOMUMBOCTY HeJTMHEMHOU cucTteMbl. Kputepuii abcomoTHON
Pazpen 6. Hacrotuere ycroitunBoctu B.M. [Tonoa
MeTO/Ibl aHa/Iu3a =
. MeTo/ rapMOHHYeCKOM JTMHeapU3aIii: OCHOBHBIE TIOIOKEHWS,
HeJIMHEeNHBIX CUCTEM. N
18 COCOOBI BHIUKC/IEHU KO3 MUIIMEHTOR rapMOHHUECKOM 1
JIMHeapu3aLuiu.
19 VccnenoBanye aBTOKoe0aHNi U aOCOMIOTHOM YCTOMYHUBOCTH. 2
WccnenoBanrie HeTMHEHHOM CUCTEMBI YI/IOBOU cTabwmm3anyu BITITA
20 MeTO/IOM rapMOHUYecKou mHeapu3auyu. ([Ipaktryeckoe 3aaHue 1
Nel.)
27 Bri60p 6a3uca u moctpoeHue (ha3oBbIX OPTPETOB HEMUHEHHBIX 1
CUCTEM.
CucreMsl C riepeMeHHON CTPYKTYpOu. CKOMb3SIIe PEXXUMBI B
22 p 7 M HeMHeNHbIX cucTeMax. McciiefoBaHre CUCTeMBI C IepeMeHHON 1
asgen 7. Metop, y
CTPYKTYPOM.
(azoBoro
23 KonuTposbHas pabota Ne 3 o pasz. 4.1-4.5. 1
MPOCTPAaHCTBa. -
24 Turbl 0coOBIX TOUEK ¥ 0COOBIX JIMHUM, PaCUeT U aHaJ/In3 15
YCTOWUMBOCTU COCTOSTHUIM paBHOBeCHUSI CUCTEMBI. ’
WccnenoBaHye HeJTMHEMHOW CHCTEMBI YIVIOBOW CTaOWIM3aI[UU
25 0.5
BITTA. (ITpaktuueckoe 3asaHue Ne2.)
Bcero 3a 7 cemectp 17
Pazgen 9. MeTo/ibl
26 ONMCaHUS JUCKPETHBIX HCCJ’IG,Z[OBEIHI/IE AUCKPETHBIX MO,Z[EJIEﬁ KOHTYPOB CTa6I/IJII/13&L[I/II/I 0.5
CUCTEM BITJTA.
aBTOMaTUUeCKOTo
nipasJyienys BITJIA Bo
27 TP o KonrponbHast pabora Nel. 0.5
BpeMeHHOM 00/1acTy.
Pazpen 10. 6
28 |Marematuueckue KonTposibHasg pabora Nel. 0.5
OCHOBBI UMITY/TbCHBIX
CUCTeM B Bujle .
79  |pasHOCTHBIX VccnenoBanre JUCKPETHBIX MO/ie/ieli KOHTYPOB CTaOUIM3aLuu 35
YpaBHEHUI U BILIA.
CTPYKTYPHBIX CXEM.
30 [Pasnen 11. HactoTHble |KoyrponbHast pabora Nel 1
XapaKTepUCTUKH
AUCKPETHBIX CUCTEM \p1. ¢ e noBaHMe AUCKPETHBIX MOJeneit KOHTYPOB CTabUIM3aIN
31  |aBromarrueckoro 2
BILJIA.
yITPaBJIeHUSI.
Pazpen 12.
32 AC KonTponbHasi pabora Ne2. 1
YCTOWUMBOCTE U
KaueCTBO AUCKPETHBIX
3y |CHCTEM VccneoBaHye TOUHOCTH M YCTOMUMBOCTY KOHTYPOB CTaOM/IM3aLIH 4
aBTOMAaTU4eCKOro BIUVIA ¢ UMIy/IbCHBIM 3/1IEMEHTOM.
yrpasiieHus: BITTA.
34 |Pasgen 13. TouHocTs U |KonTporbHas paGora Ne2. 1
35 [KOPPEKLMA WccnegoBaHve KauecTBa TOUHOCTH Y KaueCTBa KOHTYPOB 3
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AVCKPETHBIX CUCTEM

crabummsanyu BITJTA ¢ uMmysbCHBIM 37eMeHToM. (TTpakThyeckoe

aBTOMAaTU4Y€eCKOrO 3azaHue Ne2.)
yripaBieHusi BITJIA.
Bcero 3a 8 cemectp ‘ 17
3.3. JIaGopaTopHbIil NPAKTHKYM
O0BemMm,
Ne Homep n HaumeHOBaHMe pasjeia
Tema /1a00paTOPHOro NMPaKTHKyMa aya.
n/n JUCLUTUTAHBI
4acoB
1 Pazpen 1. OcHOBHBIE OHSTUSI TEOPUU OrnipeziesieHre BpeMEeHHBIX XapaKTEPUCTUK 4
aBTOMAaTU4eCKOIO YIIpaB/IeHUSI. CAY
OrnipepesieHWe YaCTOTHBIX U
Paspen 2. YacToTHBIE XapaKTePUCTUKU
2 o il Jiorapu(MHUeCcKUX YaCTOTHBIX 5
JIMHEIHOW CTal[MOHAPHOU CHUCTEMBI.
xapakTepucTtuk CAY.
. Pa3paboTka MaTeMaTHueCKON MOJe/n
3 |Pasgen 3. Tloka3areny yCTOMYMBOCTU U CAY. 4
KayecTBa CUCTEM aBTOMaTUueCKOro ) - =
4  |ynpasnenus. ripefie/ieHUe YCTOMUMBOCTU U TOUYHOCTHU 4
CAY.
Bcero 3a 6 cemecTp 17
Bcero 3a 7 cemecTp 0
Bcero 3a 8 cemectp 0
3.4. CamocTosnTenbHas padora crygenta (CPC)
Homep n
Ne | HauMeHOBaHHE Oo0nemMm,
Copep)kaHue yueGHOro 3alaHus
n/n pasjena 4acoB
JUCLIUNIUHBI
Pazgen 1. o
OCHOBHbIE W3yueHue npeyCMOTPEHHBIX MPOrpaMMON AUAAKTUUe CKUX eUHUL] 110
JIeKLIMSIM U peKOMeHlyeMol uteparype. [1oAroToBka K rpakTuueCcKum
1  |noHsATHSA Teopuu . p HAY patyp A P o 20
3ausTUsM Ne 1-4, mabopatopHbiM pabotam Ne 1 1 Ne 4 1 KOHTPOIBHOH
aBTOMaTU4eCKOro
pabore Ne 1.
YIIpaB/IeHUSI.
Pazgen 2.
UactoTHbIE W3yueHue npeyCMOTPEHHBIX MPOrpaMMON JUAaKTUUe CKUX eUHUL] 110
o  |X3paKTePUCTHKH |JIeKLMAM U pekomMeHAyeMoi utepatype. [1oAroToBKa K MpakTHyeCcKUM 26
JIMHEHOM 3aHATHSIM Ne 5- 6, 1aboparopHbM pabotam Ne 2 1 Ne 4, KOHTPOJIBHON
cTauuoHapHoi  |paboTe Nel.
CHCTEMBI.
Pazgen 3.
INokazarenu W3yueHue ripelyCMOTPEHHBIX MPOTPaMMON AUAAKTUUE CKUX eIUHUL] 10
3 YCTOWUYMBOCTU U |IEKIIUSIM U peKOMeHyeMoi jiuteparype. [1oAroToBKa K mpakThye CKUM 30
KauecTBa cUCTeM [3aHATHSIM Ne 7, 8 v KOHTposibHOM paboTe Ne 2. TToAroToBKa K
aBTOMAaTHUeCKOro [1aboparopHeiM paboTam Ne3 u Ne 4
YIIpaB/IeHUSI.
Bcero 3a 6 cemectp 76
Pazgen 4. N3yueHue ripelyCMOTPEHHBIX MPOTPaMMON AUAAKTUUE CKUX eIUHUL] 10
4 |3neMeHTHI JIEKIMSIM U peKOMeHTyeMoii tuteparype. [1oAiroToBKa K ITpakTUie CKUM 7
COBpPeMeHHOMH 3aHATUSM 1 - 3, KOHTpoJIbHOM paboTe Ne 1.
5 [Teopur OTAII 1 BeimosHeHUs Kypcosoro rpoekta (KIT): O630p nureparypsl o 20
YIpaB/JI€HUA. TeMe KypCOBOTO TpoekTa. PacueT xapakTepHoii TpaeKTOPUU JBIKEHMS,
BbIOpaHHOTO MpoToTuma JIA. Pacuer AuHamMuue CKUX KO3(PULIEHTOB U
rapamMeTpOB MepeAaTouHbIX GYyHKIMI 00bekTa uccienoBanus. 1. O630p
JIUTEpaTyphl 0 TeMe KypCOBOTO MPOeKTa. AHaMU3Upys U 060611ias
CBeJIeHUs U3 IUTepaTypPHbIX UCTOUHUKOB, TIPUBOASATCS JJaHHbIE 00
ucciaenyeMoM npoToTure JIA: 0OCHOBHbIe reOMeTpUUecKre U TaKTUKO-
TeXHUUeCKUe XapaKTepUCTUKH, [TapaMeTphl TPAaeKTOPUU JABUKEeHUS,
CUCTeMbl HaBe/leHUs], a3poJuHaMruyeckie ko3 duiueHTsI U T.4. 2. Pacuer
XapaKTepHOH TPAaeKTOPHHU ABW)KeHHMs], BbiopaHHOoro nporortuna JIA. 2.1 Ha
OCHOBaHWM 0OIIUX MaTeMaTHueCKUX Mojiesiell TUHAMUKH JBIKeHUs JIA,
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Pazgen 5.
Ananuz
TIPOLIeCCOB B
HeJIMHEeHHBIX
CHCTeMax.

TIPUBEJIEHHBIX B PEKOMEHAYEMOU TUTepaType, UCI0JIb3ysl U3y4YeHHbIe
MeTO/bl YIPOILeHUsI YU aHAaJIUTAUUYECKOTO MO/|e/TMPOBAHMUSI, BBIBOJSATCS
MaremaTh4yecKyle MOZe/d, OIUCHIBAIOLMe IBUKeHHe IIPOTOTUIIA Ha
3a[JaHHOM [|jIsl UICCIeA0BaHMs yUacTKe Tpaekropuu. 2.2 ITo pa3paboraHHbIM
MaTremMaThyeCcKUM MOZe/siM [IPOU3BOUTCSl YMC/IEHHOE MO/le/IMPOBaHue
nerokeHust JIA. TIpu pacueTe Ha TPAaeKTOPUH BbIOMPAETCS TOUKA,
COOTBETCTBYIOLLAsl HEBO3MYLLIEHHOMY JBW)KEHUIO (AUHaMUUeCKUe
kK03((HUIMEeHTHI TTPY KOHKPETHOM, 3aZlaHHOM pykKoBoguTtesieM KII, uricie
Maxa).

V3yueHue rpeslyCMOTPEHHBIX IPOrPaMMOi JUJaKTUYeCKUX eAMHUL 10
JIEKLIMSIM 1 peKOMeHZyeMol iuTeparype. [10AroToBKa 1 BBIIOHEHNE
MpakTH4yecKoro 3ajanus Nel, MOArOTOBKA K MPaKTUUeCKUM 3aHATUAM 4 - 5.

10

OTAII 1 Bemonnenus KIT: O630p nutepaTypsl MO TeMe KypCOBOTO
mpoekTa. PacueT xapakTepHOW TPAaeKTOPUH JIBIDKEHMsI, BHIOPAHHOTO
npororumna JIA. Pacuet ArHaMr4eCcKrX KO3QQULMEHTOB U TTapaMeTPOB
repelaTOYHbIX QyHKUMI 06beKTa ucciefoBanus. 3. PacueT quHamMuue cKUxX
kK03 (DULIMEHTOR U TTapaMeTPOB MepeaTOuHbIX (QYHKIIUH 00beKTa
rccepoBanvs. 3.1 [IpuMeHsiss MeTObI TEOPUY aBTOMAaTHue CKOTO
yTpaBJieHusi, pa3paboTaHHbIe B 1.2 MaTeMaTU4deCcKre Mojies (B BU/e
cucteMbl quddepeHIManbHBIX YPaBHEHUH) TO/DKHBI ObITh MPe/CTaB/IeHbI B
BHJle TiepeaTouHbIX QYHKLUHA. [/t 3TOr0 BEIBOAATCS (GOPMYIIBI U
PaCCUMTBLIBAIOTCS AMHAMUUecKre K03 QULMeHTHI, C TTOMOLBI0 KOTOPBIX U
oCyl1lecTBsieTCsl Tlepexof, oT AudepeHiManbHBIX YpaBHeHUH K
repelaTOYHbIM GYHKIMSM. 3.2 JInHaMuve cKre KO3QhHUIMeHTs 1
rapameTphl Mepe/IaTOYHbIX QYHKIMH 00beKTa UCC/Ie/[OBaHHUS
PaCCUUTBLIBAIOTCS /IJIs1 KOHKPETHOTO urcia Maxa, COOTBeTCTBYIOIIEro
yricily Maxa B BbIOpaHHOM TOUKe Ha TpaekTopuu (11.2)

16

Pazgen 6.
YacToTHELIE
MeTO/IbI aHa/IHU3a
HeJTMHEeHHBIX
CHUCTEM.

V3yueHne npeyCMOTPEHHBIX IPOrPaMMON WJaKTUUeCKUX eZ[MHUL] 110
JIeKLWSIM U peKoMeHZyeMoi iureparype. ITogroToBka K 1abopaTopHOi
pabote Ne 2, KOHTPO/IBEHOM paboTte Ne 2, TpaKTUYeCKUM 3aHATHsM 6 - 11.

18

OTAITI 2 semonnenust KIT: AHanu3 KoHTypa cTabuiu3aruu (1o 3alaHuio
PYKOBOAMTEIST). PacueT mepexo/iHbIX MPOLIeCCOB KOHTYpa CTabU/IN3ariuy,
OlleHKa I0Ka3aTesieil KauecTBa. MccieoBaHue XapakKTepHOM TpaeKTOpUn
nBwkeHust JIA ¢ yuetom yrpaeieHusi. 4. AHaM3 KOHTYpa CTabum3anun
(o 3amanuto pykoBoautesist). 4.1 O60CHOBLIBaeTCsA BLIOOP KOHTYpa
CTabWIM3aLyK, Kak Hanbosiee 3HAUMMOTO TIPH MCCJIe/JOBAaHUH JIBVDKEHHUS
JIA Ha 3alaHHOM y4JacTKe TpaeKTopuu. 4.2 BeIBOAATCSA NepesiaTouHble
(yHKIMY BRIOPAHHOTO KOHTYpa cTabuam3aiui. Ha ocHoBaHuM Metofia D—
pa3bueHus1, OCyIIeCTB/ISIETCS TOCTPOeHre 006/1acTH yCTOMYMBOCTH U BEIOOD
13 3ToM 00/1aCTH MepejaTOYHbIX YKCe/T aBTONW/I0Ta. I paHuLibl obnactu
YCTOMUMBOCTH OTIPeJesIsStOTCS aHaIMTHYeCKH, UX TTOCTPOeHe B MaKeTax
MaTemMaTh4yeCKoro MoZie/ITMpOBaHUs BO3MOXKHO JIULLb [JI51 IPOBEPKU
MPaBWIbHOCTU BbIUKC/IeHUH. 4.3 [Ipou3BoAUTCS TTIOCTPOEHUe
norapumMuUeCKUX aMIUTUTYIHO-YaCTOTHOU M ()a30-4aCcTOTHOM
XapaKTepUCTHK Pa30MKHYTOW CUCTEeMBI AByMSI CII0COOaMH: MeToaMu
aHa/IMTAYeCKOro ¥ MaTeMaTH4eCcKoro mogenvposanust. 4.4 Ilpoussonurcs
orpejie/ieHue 3aracoB YCTOMUMBOCTY 110 aMIUTUTYZe U ¢a3e Ha OCHOBaHUU
pe3y/bTaToB MOCTPOeHHbIX IrpadukoB AUX 1 GUX 1 aHa/MUTHUYe CKUM
MeTOJ0M

14
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Pasgen 7. Metog,
(hazoBoro
MPOCTPAaHCTRBA.

V3yueHue TIpeZlyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUeCKHUX eZMHHL] T10
JeKIUSIM U peKoMeH/TyeMoit niuteparype. [1oAroToBKa 1 BhIOTHEeHHEe
MPaKTU4YeCKoro 3ajaHust Ne2 U IMOArOTOBKA K KOHTPO/IbHOM pabote Ne 3,
NOJrOTOBKA K IPaKTUYeCKUM 3aHaTusAM 12 - 17 .

18

OTAII 2 BeimosHeHus KIT: AHaiu3 KOHTypa cTabuau3anyu (1o 3a1aHHi0
pykoBoauTesi). PacyeT repexofHBIX TIPOLIECCOB KOHTYpa CTabM/IM3aLuy,
OlLleHKa I0Ka3aTesell KauecTsa. VccieoBaHre XapakTepHOM TPaeKTOPUH
JIBrkeHust JIA ¢ yueToM yripaBjeHus. 5. Pacuer repexofHbIX IIPOLIeCCOB
KOHTYypa cTabunM3alui, oLjeHKa roKa3aresieii KauecTsa. 5.1 Pacuer
TepexoiHBIX TIPOLIeCCOB TIPOM3BOAUTCS C YUeTOM BBIOPAHHBIX UHCes
aBTOMNWJIOTA IIyTeM peasv3aliiu [IPporpaMMbl pacyeTa Ha sI3bIKe
MIPOrpaMMMPOBaHUS WK C IPUMeHeHHeM T1aKeTOB MaTeMaTUueCKOro
MozieipoBaHusi. IlepexosiHble TpoLiecchl HEOOXOAUMO PACCUUTATh /ISt

11
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TpeX BapHUAHTOB UMCeJT aBTOMM/IOTA U3 HalZIeHHOH 00/1aCTh YCTOMUHBOCTH.
5.2 OueHKa KaueCTBa OCYILeCTB/IAeTCA 110 BCeM U3yUYeHHbIM KPUTEepUsIM:
T10 BpeMeHHBIM XapaKTepUCTHKaM, 10 KOPHSIM XapaKTepUCTUYEeCKOrO
TI0JIMHOMa, T10 YaCTOTHBIM XapakTepucTukaM. 6. Viccienosanue
XapaKTepHOU TpaeKTOpUHM JBKeHUs1 JIA ¢ yueTom yripaBieHus. 6.1 Pacuer
XapaKTepHOI TPaeKTOPHU BbIOpaHHOrO IpoToTHUIa JIA ¢ yueTom
yIpaBJieHus1 IPOM3BOAUTCS ITPU HalJeHHBIX MepefaTOYHbIX UMCIax
aBTonwioTa. 6.2 VMcciefoBaHre TpaeKTOPHY IBWKEHHS 3aK/TF0UaeTCs B
BbIOOpE ONTHMaJTbHBIX MTapAMETPOB CUCTEMBbI YIIPaB/IeHHs /ISl TIOTyYeHus]
TpebyeMBbIX TOKa3aTesell yCTOMYMBOCTH M TOUHOCTH pa3pabaTbiBaeMoi
CUCTEMBI.
Bcero 3a 7 cemecTp 129
Pasgen 9.
MeTogb!
ONMCaHUs
JTIUCKPETHBIX o
V3yyeHue nipejyCMOTPEHHBIX NMPOrPaMMOM AUJAKTUYECKUX eJUHUL] 10
12 |oherem JIeKLMAM ¥ peKoMeH/lyeMoU uteparype. [ToAroToBka K pakTH4yeCKUM 8
aBTOMaTH4eCKOro o
3aHSITUSIM, TTPAKTHUECKOMY 3aJJaHHI0 U KOHTPOJIbHOU pabote Ne 1.
yIIpaB/IeHUs
BIUJIA BO
BpEMEHHOM
obnactu.
Pazpen 10.
Maremaruyeckue
OCHOBBI
UMITY/ThCHBIX V3yueHne TIpeZlyCMOTPEHHBIX MPOrpaMMOi AUJaKTUUeCKHUX eZMHHL] T10
13 |cucreMm B BUZe  |eKLUSIM U peKOMeHZyeMoi iuTeparype. [10roToBKa K IpakTUueCKUM 9
Pa3HOCTHBIX 3aHSITUSIM, 3a[,aHUsAM M KOHTPOJIbHOH pabote Ne 1.
ypaBHEHUI U
CTPYKTYPHBIX
CXeM.
Pazpen 11.
UYacToTHEBIE
XapaKTepuCTUKU |/I3yueHue MpeyCMOTPEeHHBIX MPOrpaMMOi AWJaKTUUeCKHUX eZJMHHL] T10
14 | AUCKpeTHBIX JeKIUSIM U peKoMeH/lyeMoi iuteparype. [1oAroToBka K rpakTHyeCckKUM 20
CUCTEM 3aHATHSM U KOHTPO/IbHOM pabote Ne 1.
aBTOMaTU4eCKOro
YIIpaB/IeHUSI.
Pazgen 12.
YCTOMYUBOCTD U
KayecTBO o
V3yyeHue nipe/jyCMOTPEHHBIX TPOrPaMMOM AUJaKTUYECKUX e/JMHUL] 10
15 gsg:gsTHHX JIeKIUSIM U peKoMeHTyeMoi uteparype. [1oAroToBKa rpakTHieCKUM 20
3aHATHSIM, IPAKTUUECKOMY 3a/JaHHI0 Y KOHTPO/IBHOM pabote Ne 2.
aBTOMaTU4eCKOro
yIIpaBJIeHuUs
BIUIA.
Pazpen 13.
TounocTs U
KOppeKLHst W3yueHue npeyCMOTPEHHBIX MPOrpaMMON JUAAKTUUe CKUX eUHUL] 110
16 |/AMCKDETHbIX JIEKLIMSIM U peKOMeHlyeMol uTeparype. [1oAroToBka K npakTuieCcKum 17
CUCTEM 3aHSATUSIM, TIPAKTHUECKOMY 3a[jaHHI0, TIOATO0TOBKA K KOHTPOJIBHOU paboTte
aBromatuueckoro|Ne 2.
yIIpaBJIeHuUs
BIUIA.
Bcero 3a 8 cemectp 74
3.5. KypcoBoii npoeKT
IIEPNOJ
COJEP)KAHHE 3TAITA NCITIO/IHEHU S IVTIAHUPYEMOE
(Hepenu BPEMHSI (uac)
ceMecTpa)
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Otan 1. Hassanue KIT: «Pa3paboTka MaTeMaTHueCKOW MOJIeNU U
WCCIIeIoBaHNe AMHAMUYECKUX XapaKTePUCTHK JIeTaTeTbHOTO
arrapara TUIa «.....» (JIA BEIOMpaeTCs 10 COT/IACOBAHUIO C
pykoBogutesiem KIT). OTAII 1 O630p muTepaTyphl 10 TeMe KYPCOBOTO
npoekTa. PacueT xapakTepHOU TPaeKTOPUH [IBI>KEHMUsI, BHIODAHHOTO
riporortura JIA. Pacuer AuHamMuue cKux K03 GUITMEHTOB 1
rapamMeTpOB MepelaTOuHbIX GYHKIUH 00beKTa uccieoBaHus. 1.
O630p UTEPATYPHI N0 TEME KYPCOBOTO TIPOEKTAa. AHATU3UPYS U
00600111as1 CBeZIeHUsI U3 TUTEPATYPHBIX UCTOYHUKOB, TIPUBOASTCS
JaHHbIe 00 uccenyeMoM nipoToTHre JIA: 0CHOBHBIE TeOMeTprUeCKre
Y TaKTHUKO-TEXHUYeCKHUe XapaKTePUCTUKH, TTapaMeTPhl TPaeKTOPUU
[IBIDKeHUsI, CHCTeMbl HaBeZIeHHs1, a3poiMHaMUueCcKre K03 ULIMeHTb
U T.71. 2. PacueT XxapakTepHOW TPAaeKTOPUH JIBIDKEHHS, BRIOPAHHOTO
npototuna JIA. 2.1 Ha ocHOBaHUM 00IIMX MaTeMaTU4YeCKUX Mofieei
TUHAMUKY ABVOKeHUs JIA, TpUBeIeHHbIX B PEKOMEH/TyeMOM
JIUTEpaType, UCTIOJB3Ys U3yUueHHbIe MEeTO/IbI YTIPOIIEeHHs 1
aHa/IMTUUEeCKOTO MO/lelTUPOBaHUsl, BLIBOASTCS MareMaThyecKue
MO/ieJiv, OMUChIBAIOIIIYe IBHyKeHe TPOTOTHUIA Ha 3a/laHHOM JIJIst
HCCIIe/IOBAaHUS y4acTKe TpaeKTopuu. 2.2 ITo pa3paboTaHHBIM
MaTeMaTU4eCKHUM MO/IeIsIM TIPOM3BOJUTCS UMC/IeHHOe
MogenupoBaHue ABwkeHHs JIA. [1py pacueTe Ha TpaeKTOpUM
BbIOMpaeTCsl TOYKa, COOTBETCTBYIOLLAsi HEBO3MYILIEHHOMY [IBH>KEHHIO
(mmHaMUUecKre KO3pPULIMEHTHI TIPH KOHKPETHOM, 3alaHHOM
pykoBoguTtesieM KII, urcie Maxa). 3. Pacuet quHamMuueCcKux

KO3 GUIIMEHTOB U TTapaMeTPOB TePeaTOuHbIX (HYHKIHH 00heKTa
uccnenosanus. 3.1 IIpumensst MeTozbl TEOPUY aBTOMaTUUeCKOT'O
yTpaB/ieHus], pa3paboTaHHbIe B I1.2 MaTeMaThyeckue MoJieid (B BUJe
cucteMbl aviddepeHIMATBHBIX YPaBHEHUI) [TO/DKHBI OBITh
TIpe/iCTaB/IeHbl B BU/le TepeAaTouHbIX GyHKIUMN. 17151 3TOro BEIBOASTCS
(hopMyJTbl ¥ PACCUMTHIBAIOTCS AMHaMHUUeckre KO3hhUIHeHTBI, C
TIOMOIL[bI0 KOTOPBIX U OCYIIeCTB/ISIETCS TePexo]] OT
muddepeHIMaTBEHBIX YPaBHEHUH K TTepefaToYHbIM QyHKOusM. 3.2
HuaamMuyeckre k03 UIIMEHTHI U TTapaMeTPhI TTepeaTOuHbIX
¢byHKIMH 00beKTa UCCIe0BaHuUs PaCCUMTBIBAIOTCS /11 KOHKPETHOTO
yrcia Maxa, COOTBeTCTBYIOIIEro uiucay Maxa B BLIOpaHHOM TOUKe Ha
TpaekTopuH (I1.2).

Otamn 2. AHa/M3 KOHTypa cTabunm3anuu (110 3a/JaHUI0 PYKOBOJUTEIS).
PacueT nepexoiHbIX MPOLECCOB KOHTYpa CTaOU/IU3aIINH, OL[eHKa
rokasareseii KauecTBa. McciiejoBaHre XapaKTepHOI TpaeKTOpru
IBwkeHus JIA ¢ yuetoM ynpasieHus. 4. AHanv3 KOHTypa
crabumm3anyu (1o 3aaauto pykoBoauTters). 4.1 O60CHOBBIBaeTCA
BbIOOD KOHTYpa cTabuIM3aluu, Kak Haubojiee 3HAUUMOTO TIPU
HCC/iejoBaHuM ABWKeHus JIA Ha 3aJaHHOM yJdacTKe TpaeKTOpuu. 4.2
BriBogiSITCS TIepeiaTouHbIe (DYHKIIUM BBIOPAaHHOTO KOHTYpa
crabunu3auyu. Ha ocHoBaHuu Metozia D—pa3buenus,
OCYIIeCTBISIETCS TOCTPOEHKEe 00/1aCTH yCTOHUYMBOCTH U BBIOOD U3
9TOM 00/1aCTH MepeIaTOYHbIX YHUCE/T aBTOMUI0TA. I paHuUIbl 061acTu
YCTOMUYMBOCTU ONPEEISIOTCS aHaIMTUUeCKH, UX TIOCTPOEHUE B
MaKeTax MareMaThyeCKOro MO e/TMPOBaHUs BOSMOXKHO JIMIb JJIst
TPOBepKU TMPaBWILHOCTHY BbIurcaeHui. 4.3 IIpousBoaurcs
MOCTpOeHe JIorapuhMUUeCKUX aMIVIUTYAHO-UaCTOTHOM U (a3o-
YaCTOTHOM XapaKTePUCTHUK PAa30MKHYTON CUCTEMBI IByMS CIIOCOOaMM:
MeTOJaMH aHa/IMTUYEeCKOr0 U MaTeMaThueCKOro MoZieiupoBaHusl. 4.4
[TpousBoguTCS orpesieneHue 3aacoB yCTOMUMBOCTH IO aMIVIUTYe U
(ha3e Ha OCHOBAHWU pe3yJIETAaTOB MOCTPOEHHBIX rpadukoB AUX u
®UX 1 aHaIUTUUECKUM MeTOZOoM. 5. PacueT repexoHbIX MPOLeCCOB
KOHTypa CTabu/IM3aIivi, OL[eHKa IToKa3are/iel KauecTtsa. 5.1 Pacuer
TepexoIHBIX TIPOLIECCOB TIPOU3BO/UTCS C YUeTOM BBIOPAHHBIX UHCesT
aBTOMNW/IOTA MyTeM peasr3aliy porpaMMbl pacyeTa Ha si3bIKe
MpPOrpaMMUPOBAHUS WU C IPUMEHEHUEeM MMaKeTOB MaTeMaThueCKOro
MojiesiipoBaHust. [lepexofHble TIPoIecChl HEOOXOMMO paCCUUTATh
II7Isl TPEX BapUAHTOB UMCEJT aBTOIM/IOTA U3 HaliIeHHOW o00acTu
ycToitunBocTy. 5.2 OlleHKa KaueCTBa OCYIIeCTB/ISIeTCS TI0 BCeM
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V3y4eHHBIM KPUTEPHUSM: 110 BDeMeHHbIM XapaKTepHUCTHKaM, 110
KOPHSIM XapaKTepHUCTUUYeCKOIo ITOJIMHOMA, 10 YaCTOTHBIM
XapakTepucTUKaM. 6. VicciejoBaHre XapaKTepPHOW TpaeKTOpUH
JBrokeHus1 JIA c yuetom ympaBrieHusi. 6.1 PacueT xapakTepHoi
TpaeKTOpHH BbIOpaHHOro npoToTtumna JIA ¢ yueToM yripaB/ieHHs
TIPOU3BOAUTCS IIPU Hali/leHHbIX [1epelaTouHbIX YMC/laX aBTOMM/IOTA.
6.2 ViccnenoBaHye TPAeKTOPUH JIBIDKEHUS 3aK/TFOUAeTCs B BbIOOpe
OITUMaJIbHBIX [TapaAMeTPOB CUCTEMBI YIIpaB/IeHUs JJ1s TOMyYeHUs
TpeOyeMbIX TIOKa3aTesiell yCTOHUMBOCTH U TOYHOCTH
paspabaTbiBaeMoii CUCTeMBI.

Bcero 3a 7 cemectp 36
4. ®OPMbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJEJ/IN CEMECTPA
12|34 5 6|78 9 10111 12 |13[14] 15 |16 17
KownTp.P., BP3[, JIP,
6 BP34 |4P[JIP TP ap BP3I [P| Kontp.P, JIP
BP3/, KII, Koutp.P,,
7 KoHp.P. AP|  |KII| BP3, Otu. no I13 |IP| |KouTp.P. BP31 0P Om4. 110 13
Kontp.P., OTu.
BP3/, Ortu. no 113, ’
8 Bp3g (AP Kourp.P. ap BP3|0P| mo l_iil,qlxl(b.

YcnoBHbIe 00603HAUEHUS:

[P — nuarHOoCTHUeCKasi paboTa;

BP3/] — Bonpockl no pasgeny;

KouTp.P. — KoHTpOsibHast paboTa;

JIP — naboparopHas pabora;

KII — KypcoBo#i poexT;

Ortu. 1o I13 — oTueT 1o npakKTUUECKOMY 3ajaHUIO;
mud. 3au. — auddepeHMPOBaHHEBIN 3a4erT.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B ACKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:
JMarHocTUJecKasi pabora;

BOIIPOCHI TIO pa3zeny;
KOHTpOJ/IbHas pabora;
ylabopaTopHasi paboTa;

KyPCOBOI1 IPOEKT;

OTYET MO0 MPAaKTUYeCKOMY 3a/IaHUIO0.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (popMax:
* JK3aMeH;
e muddepeHITMPOBAHHLIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Hlaneiruy, B. A. BopozaBkus, B. A. 3asuMko. . CHHTe3 ynpaB/eHusi B CUcTeMax cTabuinsanuu
OecryIOTHBIX JleTaTesbHbIX armnaparoB. CII6.BI'TY "BOEHMEX" um. []. ®. Ycrunosa, 2005, 3:1. pec.

2. A. C. ITaneirun, B. A. BopogaBkuH, B. A. 3a3umko. CHHTe3 ympaB/ieHus B CUCTeMax CTabuiv3anmu
0eCIUIOTHBIX eTaTe/bHbIX arnrnaparoB. CI16.BI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 2005, 82 3K3.

3. B. 10. EmenbsHog, A. FO. 3axapog, E. A. Kypunosa. . OcHOBBI Teopuu yripasienus. CI16.BT'TY
"BOEHMEX" nm. []. ®@. YctrHOBa, 2015, 371. pec.

4. B. 10. EmenbsiHoB, A. FO. 3axapos, E. A. Kypuiosa. . OcHoBbl Teopuu ynpasienusi. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2015, 142 3Kk3.

5. B. 1O. EmenbsiHOB, A. FO. 3axapos, O. A. MummHa. . Teopus ynpasnenusi. CI16.6I'TY "BOEHMEX"
uM. 1. @. YcruHoBa, 2020, 42 3k3.

6. B. 0. EmenbsHog, A. FO. 3axapoe, O. A. MuiuHa. . Teopus yrpaenenus. CI16.BI'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2019, 93 5ks.

7. B. FO. EmenbsiHoB, O. @. Uepkacos. . OcHoBel Teopuu yripasneHus. CI16.5T'TY "BOEHMEX" uwm. []. ®.
YcruHoBa, 2016, 75 3K3.

8. 1. JI. ITetpoga, B. FO. EMenbsaHOB. . AHa/MM3 U CUHTE3 JUCKPETHBIX CUCTEM aBTOMAaTHU4YeCKOro
yTipaBjieHus jietaTenbHbIx anmaparoB. CII0.BT'TY "BOEHMEX" um. [I. ®. YctuHosa, 2017, 36 3K3.
9. 1. JI. ITerpoBa, B. FO. EMenbsHoB. . Teopusi aBTOMaTu4ueCKOro yIpaB/eHuUs IUCKPETHBIX U [IU(PPOBLIX

cucteM jeTare/ibHbIX ammaparos. CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2016, 44 3ks3.
10. 1. JI. Tletposa, B. FO. EmMenbsiHOB. . Teopust aBTOMaTH4eCKOT0 yTpaB/ieHus JUCKPETHBIX U LM POBBIX
CHCTeM JjieTaTe/ibHBIX armapatoB. CI16.BI'TY "BOEHMEX" um. [T. ®. YctuHoBsa, 2016, 371. pec.

5.2. JloronHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:

1. ABTomMaru3sanus rpoLeCccoB yIIpaB/IeHUs;
2. N3Bectust Poccuiickoil akaieMyUy pPakeTHBIX U apTU/UIEPUICKUX HayK.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX /1/1s1
OCBOEHUS! TUCLIATUINHBI, 3/IeKTPOHHbBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHb;

2. http://www.tnt-ebook.ru — TNT-EBOOK - DieKTpoHHO-0MO/HOTeUHasi CUCTEMa;

3. https://ibooks.ru — 3BC AHOyKc.py - 3T0 00/1bI1I0M BLIOOp aKTya/bHOM JTUTEPATYPhI /11 Balllek
O01b/INOTeKU B 37IEKTPOHHOM BU/IE;

4. http://library.voenmeh.ru — ®yngamenransHas 6ubmoreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBa;

5. https://urait.ru — I'maBHasi — O6pa3oBaresnbHas rartdopma FOpaitt. [Is1st By30B U CCY30B..

CoBpeMeHHbIe TPOQecCHOHaIBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatjnoHansHas ssekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3ekTpoHHast 6ubnmioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6rbaoTeka Poccutickoro doHza
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

VHbopMal[MOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — ViHGbOPMaIMOHHBIN TIOPTal TEXHUYECKOTO peryvpoBaHusi: HopMel, ipaBuia, CTaHAApThI
Pd;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM reHepaiui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsrantlLntoc- nH(OpMaIioHHbIH ITOpTa ITPaBOBOM MH(POPMALUH.

5.5. TIporpaMMHOe obecrieueHue:
1. Matlab 2015a SP1;
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2. Microsoft Windows;
3. Bloodshed Dev-C++;
4. MATLAB R 2015a;
5. Microsoft Office.
5.6. Ml opmarioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctoM SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCIIUII/INHBI

6.1. JleKijnoHHbIE 3aHATHS:

CrieLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ob6pasiel PKT;

2. Bloodshed Dev-C++;
3. Microsoft Office;

4, MATLAB R 2015a.

6.3. JTaGopaTopHbIe 3aHATHA:

1. obpasupr PKT;

2. Matlab 2015a SP1;
3. Microsoft Windows;
4. Bloodshed Dev-C++;
5. MATLAB R 2015a.

6.4. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JOCTYNoM B VIHTepHeT;
2. pabourie MecTa CTyEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTe/lbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JUHAMUKA ABTOMATUYECKHNX CUCTEM YIIPAB/IEHUST

AnHoTanusa paboueii nporpaMMsl

Oucoymimaa  JUHAMUKA ABTOMATUUYECKHUX CHUCTEM YIIPAB/IEHUSA saBngercs
JUCLUIIMHON 00s3aTe/IbHOM yacTH 0/10Ka 1 mporpaMMbl MOArOTOBKU 10 Haripae/ieHuto 24.05.06 Cucmembl
ynpasneHus AemamenbHbIMU annapamamu. JUCUUTUIMHA peann3yeTcs Ha (akynbreTe A PakeTHO-KOCMUUeCKOM
texuukd BI'TY "BOEHMEX" wm. [.®. YctunoBa kadegpoit A5 AMHAMUKA U YIIPABJIEHUE
[TOJIETOM JIETATEJIBHBIX ATITTAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAY4YHble W OOIeMH)KEeHEepHble  3HAHUS, MEeTOAbI
MaTeMaTU4YeCKoro aHajiv3a M MOJeIUpPOBaHUs, TeOPEeTUUYEeCKOr0 U SKCIepUMEHTalbHOr0 WCCAe0BaHUs [
pelLeHusT MH)KeHepHBIX 3a7iau MpogeCCHOHANMbHON J1esiTe/TIbHOCTY;
[ICK-2.5 CriocobGHOCTD K pa3paboTKe CTPYKTYPLI cucTeM yripassienus: BITTA;
[ICK-2.6 CrocobHocTs K pa3paboTKe W WCCIAAOBAHUIO anrOpUTMOB (YHKLMOHMPOBAHUS CHCTEMBI
yrnipaBnenusi BITJIA.

Copep>xaHue [JUCLMIUIMHBI OXBaThbIBaeT KPYr BOMPOCOB, CBSI3aHHBIX C MeTOJaMH aHaju3a M CUHTe3a
KOMITJIEKCOB W CHUCTE€M yIpaB/leHHs OeCHUIOTHBIX JieTaTesbHbIX annapatoB (BIIJTA), mMo3BOSIOIIMMU
OTIpeZieNISITh OCHOBHBbIE TMapaMeTphbl CUCTEM AaBTOMAaTHUECKOTO YIIpaBeHWs, oOecreuuBaroiiye Tpebyemoe
KauecTBO yTIpaB/IeHusl.

HporpaMMoﬁ AUCHUTT/IMHEBI IIPEeAYCMOTDEHBI C/IeAYIOLIe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI TIO pa3fieny;
e KOHTpOJibHast paborTa;
¢ naboparopHas pabora;
e KypCOBOW IPOEKT;
* OTUYeT 0 MPAKTUUECKOMY 3a/JaHHIO.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e 5K3aMeH;
e 1uddepeHIMPOBAHHBIN 3aYerT.

OO6m1as TPyAOEMKOCTh OCBOEHHSl AMCHMIUIMHBI cocTaiseT 12 3.e., 432 u. TIporpamMmoi JUCIUTJIHHEL

Tpe/[yCMOTpPeHBI JIeKLIMOHHBIe 3aHATHs (85 u.), mpakTtuueckue 3aHsTus (51 4.), maboparopHblil mpakThkyMm (17
4.), camocTosATe/IbHast paboTa cTyaeHTa (279 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JUHAMUKA ABTOMATUYECKNX CUCTEM YIIPAB/IEHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb OCBOEHUS JUCLIUIIIMHEI cocTaBsgeT 432 4., U3 HUX 153 4. ayAUTOPHBIX 3aHATUH, U 279

Y., OTBeJIEHHBIX Ha CaMOCTOSTe/IbHYI0 paboTy CTyzeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |

pasfesiam JMCIUI/IMHLI TIPUBE/IEHBI B TaOTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI

JIATeparypa

Pexomenjyemas | Tpy0eMKOCTb,

yac.

Pa3;1e11 1. OcHOBHBIE TIOHATUA TE€OPUHU aBTOMATHUYECKO

ro yrnpaBJ/ieHHUsI.

W3yyenue npeyCMOTPEHHBIX IPOrPaMMON ANJAaKTUUECKUX eZIMHUL] 110
JIEKL[USIM U PeKOMeH/lyeMoi1 tuTeparype. [104roToBKa K NpakTHUYe CKUM
3aHsTUAM Ne 1-4, mabopatopHeiM pabotam Ne 1 1 Ne 4 1 KOHTPO/IBHOM

pabore Ne 1.

B. IO.
EmenbsHoB, A.
1O. 3axapos, E.
A. Kypuosa. .
OcCHOBBI TEOpUA

yIpaBJieHusI:
CII6.BI'TY
"BOEHMEX"
um. 1. ®.
Ycrunora, 2015
(ITpakTuueckue
3aHATUS NoNe 1 —
5)

B. 1O.
EmenbsHos, O.
@. Yepkacos. .
OcHOBBI TEOpUH

yIpaBJieHusI:
CII6.BI'TY
"BOEHMEX"
um. /1. ®.
YctuHoBa, 2016
(JIekumu NeNe 1 -

6)

20

Wtoro no pa3peny 1

20

Pa3pen 2. YacToTHBIE XapaKTePUCTUKYU IMHEHHOM CTAal{HOHAPHOM CHCTEeMBI.

W3yuyenne npefyCMOTPEeHHBIX IPOrpaMMOi ANJAaKTUUECKHX eZJMHUL] 110
JIEKL[USIM U PeKOMeHZyeMoii iuTeparype. [1oAroToBKa K NpakTUYe CKUM
3aHsTUAM Ne 5- 6, 1aboparopabiM padoTam Ne 2 1 Ne 4, KOHTPO/IEHOMN

pabore Nel.

19

B. 1O0.
EmenbsgHos, O.
®. Yepkacos. .
OCHOBBI TEOpUU

yIpaBJeHus:
CII6.BI'TY
"BOEHMEX"
uMm. [1. .
YctuHora, 2016
(JTexrpm NeNe 7 -
9)

B. 1O.
EmenbsHOB, A.
}O. 3axapos, E.

A. Kypusosa. .

26
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OcHOBBI TEOpUH
yIpaBJeHusI:
CII6.BI'TY
"BOEHMEX"
um. /1. ®.
YctuHoBa, 2015
(ITpakTrueckue
3aHATHA NeNe 3 -
4,JTabopaTopHbIe
pabotet NelNe 1 -
4)
Wroro no pasgeny 2 26
Pazgen 3. Ilokasare/i yCTOMYMBOCTH M Ka4eCTBA CHCTEM aBTOMAaTHYeCKOr0 yIpaB/ieHus.
B. 1O.
EmenbsHos, O.
@. Yepkacos. .
OCHOBBI TEOpUU
yTpaB/eHust:
CII6.BI'TY
"BOEHMEX"
um. 1. ®.
YcruHosa, 2016
(JIekuuu NeNe 10
-17)
B. IO.
N3yueHnue rpeyCMOTpPeHHBIX POrpaMMOi AWJaKTUUeCKHUX eZJMHHL] T10 EmenbsiHoB, A.
JIEKL[USIM U PeKOMeHyeMoii tuTeparype. [10AroToBKa K MpakTUYe CKUM 1O. 3axapos, E. 30
3aHATHAM Ne 7, 8 ¥ KOHTPO/IbHOM paboTre Ne 2. IToAroToBKa K A. Kypusoga. .
naboparopHbiM pabotam Ne3 u Ne 4 OCHOBBI TeOpHU
yHpaB/eHus:
CII6.BI'TY
"BOEHMEX"
um. 1. ®.
Ycrunora, 2015
(ITpakTuueckue
3aHITHS NeNe 1,
6-9.
JlabopaTopHble
paboTthl NeNe 4,
6, 7. JomarHee
3aiaHue Ne2)

Wroro mo pa3zeny 3 30
Pa3fen 4. DneMeHTHI COBpeMEeHHOU TeOPUH yIpaBJIeHHA.
W3ydeHue npeyCMOTPEeHHBIX IPOrpaMMON ANJAaKTUUECKHUX eZJMHUL] 110 A. C. [ITaneirus,
JIEKL[USIM U PeKOMeH/yeMoii iuTeparype. [1oAroToBKa K NpakTHUYe CKUM B. A. 7
3aHATHAM 1 - 3, KOHTposIbHOU paboTe Ne 1. Bopopaekuh, B.
OTAII 1 BeimonHenus Kypcosoro npoekra (KIT): O630p uteparypbl 10 A. 3a3MMKo. . 20
TeMe KypCOBOTO MpoeKTa. PacueT xapakTepHOI TpaeKTOPUH JBWKEHUS, Cunres
BbIOpaHHOTO TIpoToTHUIa JIA. Pacuer AuHamMuueCcKUx K03QuiiieHToR 1 YIIpaB/I€HUA B
rapaMeTpOB MepelaTOuHbIX (DYHKIMI 00bekTa ucciaenoBanus. 1. O63op crucreMax
JIUTEpaTyphl 110 TEME KypCOBOI'O ITPOeKTa. AHAIM3UPYs U 000011[as1 crabunusanum
CBeJIeHHUS U3 JIUTePaTypPHbIX HCTOUHUKOB, TIPUBO/IATCS JJAHHBIE 00 becrnunoTHBIX
uccnesyeMoM npororurie JIA: OCHOBHbIe reOMeTpUUeCKHe U TAKTUKO- JleTaTe/IbHbIX
TeXHUYeCKUe XapaKTepUCTUKY, IapaMeTphbl TPAeKTOPUU [IBIKEeHUS, arraparos:
CUCTeMbl HaBeJleHUs, a3poJuHaMruyeckue kKo3(duiueHTsl U T.74. 2. Pacuer CII6.BI'TY
XapaKTepHOI TPaeKTOPHH JBIKeHUs, BbibpanHoro nporotumna JIA. 2.1 Ha | "BOEHMEX"
OCHOBaHMHU OOIIMX MaTeMaTUUeCKUX MO/JIe/Iel TUHAMUKY JBKeHUs JIA, um. [l .
TIPHBe/IeHHBIX B PeKOMEeH/[yeMoii TuTepaType, UCIO/b3ys H3yUeHHbIe YeruHosa, 2005
MEeTO/bI YIIPOLLIeHUA ¥ aHa/IMTUUeCKOT'0 MOZIe/IMPOBaHus, BbIBOATCSA (Pa3ﬁl}e(fj1 3)
B. 1O.

MaTeMaTH4yeCcKue MO/|e/IH, ONUCHIBAlOIIMe IBIKeHHe POTOTUIa Ha
3a7laHHOM /I/151 MCC/IeJJoBaHKs yuacTke TpaekTopuH. 2.2 ITo paspa6oranHpiv| EMenbsaHOB, A.
MaTemMaThyeCKUM MOZe/siM MPOU3BOUTCS YMC/IEHHOe MO/le/TMPOBaHue FO. 3axapos, O.
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newkenns JIA. TIpu pacyeTe Ha TPAaeKTOPHUY BHIOMPAETCS TOUKA,
COOTBETCTBYIOLI|as HEBO3MYILIEHHOMY JBIDKEHUIO (JUHAMUYeCKUe
K03()(UILMEeHTHI TPU KOHKPETHOM, 3aZlaHHOM pyKoBogutesneMm KII, uncne
Maxa).

A. MumuHa. .
Teopus
yIIpaBJeHUS:
CII6.BI'TY
"BOEHMEX"
um. 1. ®.
Ycrunora, 2020
(JIekumu NeNe 1 -

2)
Wrtoro no paspeny 4 27
Pa3jen 5. AHa/IM3 NPO1[eCCOB B HeJIMHENHHBIX CHCTeMax.
. A. C. lllanpiruH,
V3yueHue ripeAyCMOTPEHHBIX TIPOrPaMMOM AUJAaKTHYeCKUX eWHHL] TI0 B. A.
JIEKLASIM U PeKOMeHZyeMoi iTeparype. I10roToBKa 1 BLITIO/THEHHE BopogaekuH, B. 10
TPaKTMYeCKoro 3aianus Nel, MOJAroTOBKa K MPaKTUUECKUM 3aHATUAM 4 - 5. | A 3asumko.
CuHres
yTIpaB/IeHUs B
cucTreMax
cTabunu3anyu
OTAII 1 BeimonHenus KIT: O630p MTepaTypsl M0 TeMe KYPCOBOTO GecrmnoTHeIX
npoekTa. PacueT xapaKkTepHOi TPaeKTOPHH /JBUKeHHs, BEIOPaHHOTO JIETATE/IbHBIX
nportotuna JIA. PacueT juHaMUUecKux KO3(QOUILMEHTOB ¥ MapaMeTpOB dririaparos:
riepe/laTouHbIX QyHKLMK 00bekTa ucciejoBaHus. 3. Pacuer JuHaMUUecKuX | CII6.BI'TY .
K03 QULIMEHTOB U NapaMeTPOB TepeJaTouHbIX QYHKLMNA 00beKTa BOEHMEX
uccnenoBadust. 3.1 TIpyMeHsist METOBI TEOPUY aBTOMATHUECKOTO M. JI. @.
yIIpaB/ieHus], pa3paboTaHHbIe B 1.2 MaTeMaTUUYecKie MOogeny (B BUze Yerunosa, 2005
cucteMbl aviddepeHIManbHBIX YPaBHEHUH) TO/KHBI OBbITh MPe/CTaB/IeHbI B (Pasnen 5) 16
BU/e TepeJaTouHbiX (yHKUWH. [y 3TOro BHIBOASTCS (hOPMYIIBI U B. 10.
PaCCUMTHIBAIOTCS AHHAMUUECKME KOS((ULHEHTDI, C IOMOLLBIO KOTOPbIX M | LME/IbAHOB, A.
OCYILIeCTB/ISIETCA Mepexof; oT AuddepeHIMaIbHbIX YPaBHeHUH K 10. 3axapos, O.
repelaTOYHbIM QYHKIMsM. 3.2 [InHamuyeckre K03QuipieHTs! 1 A. MymHa. .
TlapaMeTphI IepejaTOuHbIX GYHKLHMI 06beKTa UcC/ej0BaHuUs Teopus
PaCCUNTBIBAIOTCS Z71s1 KOHKPETHOTO unc/ia Maxa, COOTBeTCTBYIOIIETo YTpaB/eHHs:
yricy Maxa B BLIOpaHHOM TOUKe Ha TpaeKTopuu (11.2) .\ CII6.BI'TY .
BOEHMEX
uMm. [1. .
YctuHoga, 2019
(JIexuus 3)
Uroro no pasgeny 5 26
Pa3pen 6. UacToTHBIE MeTOABI aHA/IH3A HEJIMHENHBIX CHCTEM.
N3yueHue rpeyCMOTPeHHBIX IPOrpaMMOi AWJaKTUUeCKHUX eZUHUL] 110 B. IO.
JIEKI[USIM U PeKOMeHyeMoii tuTeparype. [10roToBKa K JlabopaTopHOM EmenbsiHOB, A. 18
pabote Ne 2, KOHTpO/ILHOH paboTe Ne 2, mpakTHUYeCcKuM 3anHATHsM 6 - 11. | FO. 3axapos, O.
OTAII 2 eimonHenus KIT: AHamu3 KoHTypa cTabuan3anuy (110 3a1aHUI0 A. MunmHa. . 14
PYKOBOAMTEIsT). PacueT mepexoiHBIX TIPOLIECCOB KOHTYpa CTabu/In3aruy, Teopust
OLleHKa M0Ka3aTesiel KauecTsa. VcciejoBaHre XapakKTepHOM TPaeKTOPUN yIpaB/IeHUA.
nBwkeHus JIA ¢ yuetom yripaBrieHusi. 4. AHa/IM3 KOHTYpa CTaOMIn3aLuu CII6.BI'TY
(no 3aganmio pykosoguTens). 4.1 O60CHOBBIBaeTCS BLIOOP KOHTYpa "BOEHMEX"
CTabuM3aLyry, Kak Haubosiee 3HAUMMOTO TIPH UCCJIeJOBAaHUH [IBIKEHUS M. [1. @.
JIA Ha 3alaHHOM y4acTKe TpaeKTopud. 4.2 BeIBogATCS nepejaTOYHbIe Ycrunosa, 2019
(yHKIMM BEIGPaHHOTO KOHTYpa crabumm3anyy. Ha ocHoBanuu metoa D— |(Jlexuuu NeNe 4 -
pa3bueHus], OCYILECTB/SETCS MOCTPOEHKEe 00/1ACTH YCTOWUYHMBOCTH U BBIOOD 6)
13 3TOM 00/1aCTH Mepe/laTOUHBIX YHCeNT aBTONMUI0Ta. ['paHunbl o61actu A. C. Ianbiruy,
YCTOHUMBOCTH OTIPeJIe/ISIFOTCS aHa/IMTHUeCKH, UX TIOCTPOeHHe B TIaKeTax B.A.
MaTemMaTh4yeCcKoro MoZeIMpOBaHUs BO3MOXKHO JIULLb [IJIS1 IPOBEPKU bopoznaskuH, B.
MPaBUILHOCTH BblUMC/IeHUH. 4.3 [Ipou3BoAUTCS IOCTpOeHHe A. 3a3umKo. .
yiorapuMHUUeCKUX aMILTUTY/IHO-UaCTOTHOU U (ha30-4acTOTHOM Cunres
XapaKTepUCTHUK Pa30MKHYTON CHCTEMBI IByMs CITIOCOOAaMU: METOJAMHU yIIpaB/€HUA B
aHaJIMTUYeCKOrO U MaTeMaTu4ecKoro Mmogenuposanus. 4.4 Ilpoussogurca cucremax
oTIpe/ie/ieHHe 3aracoB YCTOMUMBOCTH TI0 aMIUTUTYe U da3e Ha OCHOBaHUU CTa0M/M3aLuK
pe3y/IbTaToB MOCTPOeHHBIX rpadukoB AUX n PUX 1 aHaNIUTHUe CKUM becrmoTHbIX
MeTOJ0M JieTare/bHbIX
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anraparos:
CII6.BI'TY
"BOEHMEX"
uM. [1. .
YctuHoBa, 2005
(Pasgen 5)
Uroro no pa3peny 6 32
Paspnen 7. Metop ¢a3oBoro npocrpaHcTsa.
VzyueHue npeflyCMOTPeHHBIX IIPOrPaMMOM AUJaKTHYeCKUAX eIMHHUL] T10 B. 1O.
JIEKL[USIM U peKOMeHjyeMol yiuteparype. [ToArotoBKa 1 BbIIOHEHUe EmenbsanoB, A.
NpakTHUecKoro 3afanus Ne2 ¥ OAroToBKa K KOHTPO/IbHOM pabote Ne 3, tO. 3axapos, O. 18
MOJTOTOBKA K NPaKTUUeCKUM 3aHATusM 12 - 17 . A. MumHa. .
Teopus
yTIpaB/IeHus:
OTAII 2 BeimonHenus KIT: AHanu3 KoHTypa crabummsaiuu (o 3a/jaHuto CII6.BI'TY
pyKoBoguTe/st). PacueT nepexo/HbIX MpOLIeCCOB KOHTYpa CTabU/IM3aLuy, "BOEHMEX"
OL|eHKa IOKa3areJieli KauecTsa. VcciejoBaHMe XxapaKTepHOM TpaeKTOPUU um. [I. .
ABIDKeHUs1 JIA ¢ yueToM yrpaB/eHus. 5. PacueT Iepexo/HbIX MPOLECCOB | Yerunosa, 2019
KOHTypa cTabuiusaluy, olleHKa IoKasaTeneii kauectsa. 5.1 Pacuer (JTekuuu 7, 8, 9)
TIepeXO/HbIX TPOLIeCCOB ITPOU3BOJUTCS C YI€TOM BbIOPAaHHBIX UMCesT A. C. Illanbirus,
aBTOIMJIOTA IyTeM peayu3aliiyi NPorpaMMel pacueTa Ha A3bIKe B. A.
NIPOrpaMMUPOBaHUs WK C IIPUMeHeHHeM [1aKeTOB MaTeMaTh4eCKOro BopozaskuH, B.
MozenrpoBanus. [lepexosHble rporjeccbl HeOOXOAUMO pPacCUMTaTh JiIsl A. 3a3UMKO.
Tpex BApUaHTOB UKMCeJl aBTOIU/IOTa 13 HaliIeHHOI 06/1aCTH yCTOWUMBOCTH. CuHTe3 26
5.2 OrleHKa KaueCTBa OCYILeCTB/IALTCS TI0 BCeM M3yYeHHBIM KDUTEPUSAM: TO|  yripap/ieHus B
BpPeMeHHBIM XapaKTepUCTHKaM, 10 KOPHSM XapaKTepUCTHUeCKOTO CHCTEMaX
TIO/IMHOMA, TI0 YAaCTOTHBIM XapaKTepUCTHKaM. 6. Mcciefosanue cTabuM3aLun
XapaKTepHOI TpaeKTopuu JBrkeHUs JIA c yueToM ynpasneHust. 6.1 PacueT| GecmmmoTHBIX
XapaKTepHOI TpaeKTOpUu BelOpaHHOro npoTtoTrna JIA ¢ yueTom JIeTaTe/IbHBIX
yTIpaB/IeHUs1 IPOU3BOAUTCS NIPY HAal/IeHHBIX IepeJaTouHbIX YHAC/Iax arrapaTos:
aBronu/ora. 6.2 MccieoBaHye TpaeKTOPUM JBHKeHHS 3aK/IFOUaeTCs B CII6.BI'TY
BbIOOpe ONTHMa/IbHBIX TapaMeTPOB CUCTeMBbI YIIpaB/leHus: /IS oNyyeHus: | "BOEHMEX"
TpebyeMbIX TI0Ka3aresieli yCTOWYMBOCTH U TOUYHOCTU pa3pabaTbiBaeMon um. [T, D.
CHCTEMBI. YcruHosa, 2005
(Pa3zen 5)
Wtoro no paspeny 7 44
Pa3pen 9. MeToab! onucaHus JUCKPETHBIX CHCTEM aBTOMaTH4yecKoro ynpasjaenus BIIJIA Bo
BpeMeHHOi1 00/1acTH.
W3zyueHue npeflyCMOTPeHHBIX IIPOrPaMMOM AUaKTHYeCKUX eIMHMUL] T10 W. JI. ITerpoga, 8
JIEKLIUSIM U PeKOMeHZyeMoU uTeparype. I1oqroToBka K npakTuueCcKUM B. IO.
3aHATUSIM, NTPAaKTUUeCKOMY 3a/JaHMI0 U KOHTPOJIbHOI pabote Ne 1. EmerbsHOB. .
AHaA3 U CUHTE3
JMCKDEeTHBIX
CHUCTEM
aBTOMATHUeCKOTO
yIpaB/ieHusI
JleTare/IbHbIX
anraparos:
CII6.BI'TY
"BOEHMEX"
uMm. [1. .
YctuHoBa, 2017
(Paspenbr 1 - 3.
ITpunoxenus 2,
3)
N. JI. Iletpoga,
B. IO.
EmesibsiHOB. .
Teopus
aBTOMATHUYeCKOIo
yTIpaB/IeHust
JUCKDETHBIX U
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UG POBBIX
cHuCcTeM
JieTaTebHbIX
arnrnaparos:
CII6.BI'TY
"BOEHMEX"
uM. [1. .
YctuHoBa, 2016
(ITpakTueckas
pabora Ne 1.

[Tpunoxenue 1.)

Wrtoro no pa3geny 9

8

CTPYKTYPHBIX CX€M.

Pazgen 10. MaremaTuuecKue 0CHOBBI HMITY/IbCHBIX CHCTEM B BH/ie Pa3HOCTHBIX YPaBHEHHH H

N3yueHue ripelyCMOTPeHHBIX MPOTPaMMON AUAAKTUYUE CKUX eUHUL] TI0
JIEKLIUSIM U peKoMeHiyemMol utepatype. [10ATOTOBKa K MpakTHUeCKUM
3aHATHAM, 33J]JaHUSIM U KOHTPOJIbHOH paboTe Ne 1.

. JI. IleTpoga,
B. IO.
EmesnbsHOB. .
Teopus
aBTOMaTUueCKOTO
yIIpaBJieHuUs
JIACKPETHBIX U
UG POBBIX
CUCTEM
JieTaTebHbIX
arnrnaparos:
CII6.BI'TY
"BOEHMEX"
nm. 1. ®.
YctuHoBa, 2016
(ITpakTueckas
pabora Ne 1.
[Tpunoxenue 1.)
. JI. IleTpoga,
B. 1O.
EmesnbsHOB. .
Amnanu3 v cuHTe3
JIMCKPeTHBIX
cUCTeM
aBTOMaTUUeCKOro
yIIpaB/IeHUs
JieTaTebHbIX
anrnaparos:
CII6.BI'TY
"BOEHMEX"
um. 1. ®.
YcruHosa, 2017
(Paszmenbr 1 - 3.
IIpunoskenus 2,
3.)

Wroro no pasgeny 10

9

Pa3}I[EJI 11. YacToTHBIE XdPAKTEPUCTHUKHU JUCKPETHBIX CUCTEM dBTOMATHYE€CKOr'0 yrmnpaB/I€eHUsA.

N3yueHue ripelyCMOTPeHHBIX MPOTPaMMON AUAAKTUYUE CKUX eUHUL] TI0

JIEKLIUSM U peKoMeHiyemMol utepatype. [10Ar0TOBKa K MpakTHUeCKUM
3aHSTUSAM W KOHTPOJIbHOM pabote Ne 1.

23

dBTOMATHUYECKOI'O

. JI. Tletpoga,
B. 1O.
EmenbsHOB. .
AHa/u3 U CUHTe3
JVCKPeTHBIX
CUCTEM

yTIpaBJieHuUst
JieTaTesbHbIX
armnaparos:
CII6.BI'TY

20
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"BOEHMEX"
uMm. [1. .
YctuHoBa, 2017
(Pazgesnsl 2, 3.
[Tpunoxenus 2,
3,6.)
. JI. Iletposa,
B. 1O.
EmenbsHOB. .
Teopus
aBTOMaTUueCKOTO
yTpaB/ieHust
[IUCKPETHBIX U
UG POBBIX
cucTem
JieTaTeTbHbIX
arnraparoB:
CII6.BI'TY
"BOEHMEX"
uMm. 1. .
YctuHoRa, 2016
(ITpakTueckas
pabora Ne 1.
[Mpunoxxenue 1.)

Nroro no pa3geny 11

20

Pazgen 12. YcToHUHBOCTD ¥ Ka4eCTBO AMCKPETHBIX CHCTEM aBTOMAaTHYeCKOr'0 yIpaBJT

enus BIVTA.

N3yueHue ripelyCMOTPeHHBIX MPOTPaMMOi AUAAKTUYUE CKUX eUHUL] TI0
JIEKLIUSIM U peKoMeHiyemMol utepatype. [10Ar0TOBKa MpakTHUueCKUM
3aHSITUSIM, TTPAKTHUECKOMY 3aJJaHHI0 U KOHTPOJIbHOM pabote Ne 2.

. JI. IleTpoga,
B. 1O.
EmesnbsHOB. .
Amnanus v cuHTe3
JIMCKPeTHBIX
CHCTEM
aBTOMaTUUeCKOro
yIIpaB/Ie€HUs
JieTaTebHbIX
arrnaparoB:
CII6.BI'TY
"BOEHMEX"

um. 1. ®.
Ycrunora, 2017
(Pasgen 4.
IIpunoxenus 1,
4,5.)
N. JI. [leTpoga,
B. 1O.
EmMenbsiHOB. .
Teopus
aBTOMaTUUeCKOro
yIIpaB/ieHus
IHUCKDPeTHBIX U
1(pPOBBIX
CUCTEM
JieTaTe/IbHbIX
anrmaparoB:
CII6.BI'TY
"BOEHMEX"
um. /1. ®.
YcruHora, 2016
(ITpakTrueckas
pabora Ne 3.

[TpunoxeHnue 2.)
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Paspen 13. TouHOCTh ¥ KOppPeKI{Usl AUCKPETHBIX CHCTeM aBTOMaTH4eckoro ynpassjienus: BILJTA.

V3yueHve rpeyCMOTPEHHBIX TIPOrPaMMOi UJaKTHUE CKUX e[UHHI] [10
JIEKLIUAM 1 peKOMeHAYEMOI;’I JiuTeparype. HOAFOTOBKa K IIPpaKTHU4€CKHUM
3dHATHUAM, TIPAKTUYE€CKOMY 3adHHIO, MOATOTOBKA K KOHTPOHBHOﬁ paGOTe
Ne 2.

. JI. IleTpoga,
B. 1O.
EmenbsHOB. .
Teopus
aBTOMaTUueCKOTo
yIIpaB/ieHuUs
JUCKPEeTHBIX U
1(pPOBBIX
CUCTEM
JieTaTebHbIX
anmaparoB:
CII6.BI'TY
"BOEHMEX"
um. 1. ®.
YcruHosa, 2016
(ITpakTuueckas
pabota Ne 2.)
. JI. Tletpoga,
B. 1O.
EMenbsiHOB. .
Amnanus v cuHTe3
JIVCKDPeTHBIX
CUCTEM
aBTOMaTUueCKOTO
yIIpaB/IeHUs
JIeTaTesIbHbIX
anmnaparosB:
CII6.BI'TY
"BOEHMEX"
uMm. [1. .
YctuHoBa, 2017
(Pa3zgen 5.
TIpunoxenus 4,
5, 6)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
JUHAMUKA ABTOMATUYECKIX CUCTEM YIIPABJIEHUST

®OH/] OODEHOYHBIX CPEICTB

®DoH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHHs 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e [UarHocTUYecKas paborta

e BOMPOCHI 10 paszeny;

e KOHTpO/bHasi pabora;

e jabopaTopHasi paboTa;

e KypCOBOM IPOEKT;

e OTUYeT 110 MPaKTUUECKOMY 3a/|aHHIO;
e uddepeHMPOBAaHHBIN 3a4eT;

* 5K3aMeH;

e 9K3aMeH.

Kpurepuun onieHNBaHust

JMuarHocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B dhopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJiee - aTTecTalysl.

Bomnpocsl o pasjeny

KoHTpoJsibHBIE BOIIPOCEH! /1/151 NOATOTOBKY K 3K3aMeHy B 6 ceMecTpe:
1. OOb11jee MOHATHE O CUCTEME U e COCTaBe, TUIOBasi GyHKI[MoHaMbHasA cxema CAY.
2. CocraB 1 HasHaueHue 371eMeHTOB CAY.
3. dyH/aMeHTa/TbHbIe IPUHIUITEI yTipaBieHus. Knaccudukaiiys aBTOMaTHueCKUX CUCTEM B 3aBUCUMOCTH OT
XapakTepa U3MeHeHUs! YIpaB/IsioLLero BO3AelCTBUS.
4. OcHOBHBIe CTIOCOOBI MaTeEMAaTHUECKOTO OMUCAHUS CMCTeM yrpasneHust. JuddepeHipanbHble ypaBHeHUs
CAY.
5. JIuneapu3aiys ypaBHeHUi. M criomb30BaHue 3KCIIEPUMEHTA/TbHBIX XapaKTePUCTHK.
6. [Ipumepsbl cocTaB/ieHus U JIMHeapu3aluu ypaBHeHU 371eMeHToB CAY.
7. IlonsATHe 0 MMHENHOW CTAaLIOHAPHOM CHCTeMe U eé riepefaTouHol QyHKLIUH.
8. TuroBble AUHAMUYECKUE 3BEHbS.
9. BpeMeHHbIe XapaKTepUCTUKHU: UMITy/IbCHasl U lepexoiHas (PyHKLMU JUHeHHOW CTalliOHapHOI CUCTEMBI,
CTI0CO0BI UX TIOMYYEHMSI.
10. CBsi3b MeX/1y XapaKTepHCTUKaMH JIMHEMHBIX CTal[MOHApHBIX cucteM. Omipeienienue peakiuy CAY Ha
MPOU3BOJILHOE BO3/|eliCTBYE Uepe3 BpeMeHHble XapaKTePUCTHUKHU.
11. Knmaccudukanys AHaMHUYeCKIX 3B€HBEB.
12. TlepegarouHast GyHKLMSL TMHEMHOW CTALIOHAPHOM CUCTEMBI.
13. CrpykrypHas cxema cucteMbl. [locTpoeHue 1 mpeoOpa3oBaHre CTPYKTYPHBIX CXEM.
14. ®du3nyeCKUil CMBIC/ YaCTOTHOM XapakTeprucTUKU. CIiocoObI MpeAcTaB/ieHNsT YaCTOTHBIX XapaKTePUCTHK.
15. AMmmutygHO-(ha30Bbie U IorapudMuuecKre YaCTOTHEIE XapaKTepUCTUKU (JTYX) TUIIOBLIX 3BEHBEB.
16. JIYX pa3oMKHYTBIX OLHOKOHTYPHBIX cucTeM. IIpumeps! nocrpoenus JIYX 1ieriouky rocsezioBare/ibHO
COe/IMHEHHbBIX 3BEHbEB.
17. AnroputM noctpoenust acumnroruueckux JIYX cucrem. IIpumeps! nocrpoenus.
18. TTonsTHs1 CBOOOAHOTO U BHIHYK/I€HHOTO TIPOL[ECCOB B CUCTEME yTIPAB/IeHUsI.
19. TTonsATHE 00 YCTOMUMBOCTU TMHEMHOW CTAlJMOHAPHOM CHCTEMBI, He0OX0ANMOe U I0CTaTOUHOE YCIOBHe
ACUMITITOTHUYECKON YCTOMUHMBOCTH.
20. Anrebpanueckyie KpUTEPUH aCUMITTOTUYECKOH YCTOMUUBOCTH.
21. Ilpunuun aprymenTta. Kputepuii ycroitunBoctyd Muxaiinosa.
22. AMumTyHO-(ha30BbIi KpuTepuii ycToiiunBocTy HalikBucta. 3anace! ycrounBocT. O6001eHre
KpuTepus HalikBucTa Ha acTaTuyeckre CUCTEMBI.
23. AHanu3 yCTOMUMBOCTY TI0 JIOTapUPMUUECKUM UaCTOTHBIM XapakTepucTukaM. Orpe/iesieHue 3aracoB
YCTOWUMBOCTU.
24. OueHKa KaueCTBa Pery/JupoBaHuUs 110 TiepexofHoi GyHKIU. KopHeBbie MeTO/IbI OIJeHKH KauecTBa
peryJMpoBaHusl.
25. O1jeHKa TOUHOCTY CHCTEeM YTIpaB/ieHus TIPU CTeleHHbIX Bo3zeicTBusiX. KoaddurmenTs! ommbok. [TonsTre
TopsiZiKa acTaTr3Ma M CTPYKTYPHBIM MpU3HAaK acTaTh3Ma CHCTEMBI.
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26. OueHKa TOUHOCTH MPY TapMOHAYECKUX BO3AeUCTBUsAX. UaCTOTHBIE TTOKA3aTesu KaueCcTBa.
27. OcHOBHBIe C11I0COOBI KOPPEKLIMH.

28. Knaccudukaiiyist KOppeKTHUPYIOLUX yCTpoicTB. KoppekTupyoiye oOpaTHbIe CBSI3U.

29. TlocTaHoBKa 3a/lauu CUHTe3a TMHeUHBIX CUCTEM.

KoHTposibHBIe BOTIPOCH! [ijIst TTOATOTOBKY K 3K3aMeHY B 7 ceMecTpe:

1. IloHATHS MOJTHOW U YaCTUUHOU YIPaB/IsSIEMOCTH.

2 Kpurtepuu yrpas/sseMOCTH.

3 IToHATHUS MOMHOM ¥ YaCTHYHOI HaOII0[aeMOCTH.

4 Kpurepuu HabM0AaeMOCTH.

5. TTocTaHOBKa 3a/lau¥l OLIEHUBAHUSI COCTOSTHUSI 00BEKTa yTIpaBIeHUs.

6 Habmrofareny COCTOSHUS.

7. menTrduKalys BHEIIHUX BO3/€HCTBUI Ha CUCTEMY.

8. IIpUHIMIIBI TOCTPOEHUS MOJJA/TbHBIX PETY/ISITOPOB TI0 COCTOSTHUIO U 10 BBIXOAY 00BeKTa yIIpaB/IeHusl.
9. Knaccudukaiys HellMHeHHOCTEH.

10. OcobeHHOCTH TIPOTIECCOB B HEJTMHEWHBIX CUCTEMAX.

11 3aauu ¥ MeTOAbI TEOPUM HEeJTMHEMHBIX CUCTEM.

12. Pacuert 1ipoijeccoB B HeIMHENWHBIX CUCTEMaX.

13 MeTop puriacoBbIBaHUS.

14. AHanu3 HeJIMHeMHBIX CHCTeM MeToZiaMu JIArmyHoBa.

15. MeToz rapMOHMYeCKOl JIMHeapu3aliy: OCHOBHBIE TOJIOXKEeHHS.

16 MeTo/ rapMOHUYECKOH JIMHeapu3al[uy: CII0CO0bI BBIUMC/IEHUs KO3 GUIIMEHTOB rapMOHUYE CKOM
JIMHeapu3alUu.

17. Anrebpanueckuii criocob omnpe/esieHNst TapaMeTPOB MePUOANYECKUX PEKVMOB 1 UCCIIeI0BAHUS UX
YCTOWMUMBOCTH.

18. YacToTHBIN Ciocob orpesiesieH|s apaMeTpoB MEPUOJUUECKUX PEXKUMOB M UCC/IEJIOBAHUS UX
YCTOMUMBOCTH.

19. ToHsATHE aOCOMOTHONU YCTOMUMBOCTH HEJTMHEWHOU CUCTEMBI,

20. Kpurepwuii abcontotHo# ycToiunBoctu B.M. TToroga.

21. ViccnenoBaHue aBTOKoIe0aHMM U aOCOIFOTHOM YCTOMUHBOCTH.

22. Beibop 6a3wca v moctpoeHre (a3oBbIX IOPTPETOB HEJTMHEHHBIX CUCTEM.

23. Turbl 0COOBIX TOUEK M 0COOBIX JTUHUH.

24 Pacuet ¥ aHa/M3 YCTOMUYMBOCTHA COCTOSIHAN PaBHOBECUSI CUCTEMBI,

25. AHanu3 1 CMHTe3 HelIMHEeHbBIX 3aKOHOB YIIpaB/aeH!s MeTooM (ha30BOi MJIOCKOCTH.

26. CucTeMbl € TepeMeHHOU CTPYKTYPOIA.

27. CKOJb3II11ie Pe)KUMBI B HeJTUHEMHBIX CHUCTeMaX.

28. VlccnenoBaHue CUCTEMBI C TiepeMEHHOM CTPYKTYPOA.

KoHTposibHBIE BOTIPOCHI [I7IsI TIOATOTOBKY K MU depeHI[MpOBaHHOMY 3aueTy B 8 cemecTpe:

1. IuCKpeTHbIe CUCTEMb] aBTOMaTUUeCKOI'0 YIIPABJIeHUS JIeTa/IbHbIX M KOCMAYECKUX arlaparoB. Peliaemsle
3a/jauul.

2. MeToppb! ONMcaHusl JUCKPETHBIX CUCTEM aBTOMAaTUYeCKOro yrpaB/ieHus JIeTalbHbIX U KOCMUYeCKUX
anrapaToB BO BpeMEHHOM 06/1acTy.

3. IuCKpeTHbIE CUCTEMBI: UMITY/IbCHBIE, LIN(POBLIe, PeleiHbIe.

4. Bugst mogymnsiiun. Perietuarast QyHKIHS.

5. Maremarnueckrie 0CHOBBI UMITY/IbCHBIX CUCTEM B BH/Ie Pa3HOCTHBIX YPaBHEHHUH U CTPYKTYPHBIX CXEM.

6. imeanbHbIN UMITY/bCHBIN 3/IEMEHT.

7. IlepenaTouHble GYHKLUM JUCKPETHBIX CUCTEM.

8. HacToTHbIe XapaKTepUCTUKY JUCKPETHBIX CUCTEM aBTOMAaTUUeCKOIO YIIpaB/IeHUsL.

9. W-ripeobpa3soBaHue, z-ripeobpa3zoBaHue. JIoraprubmMuuecKrie YaCTOTHBIE XapaKTePHUCTHKU.

10. YcTONUYMBOCTb JUCKPETHBIX CUCTEM aBTOMAaTUUeCKOrO yIpaB/ieHUs JIeTaAbHbIX U KOCMUYeCKHX arraparos.
11 KayeCcTBO AUCKPETHBIX CUCTEM aBTOMAaTU4YeCKOro yIpaB/ieHus JleTa/lbHbIX U KOCMUYeCKUX arraparos.
12. TOUHOCTB AUCKPETHBIX CUCTEM aBTOMAaTHUeCKOI'o YIIpaB/eHus JleTa/lbHbIX ¥ KOCMUUYeCKUX alraparoB.
13. Koppekuyst AMCKPeTHBIX CUCTEM aBTOMAaTHMYeCKOro yIpaB/ieHts JIeTalbHbIX U KOCMUUeCKHUX armaparoB

KonTponbHas pa6ora

YcreniHoe HarMcaHWe KOHTPOJILHOW PabOThI TIOipa3yMeBaeT MPaBUIbHOE PeIlieHue XOTs Obl OfIHON
3a/lauM.
TuroBbIe 3a7iauM /151 BBITTOJTHEHUSI KOHTPOJIbHOM paboThI IpyBeZieHbl B YMK 10 JUCIUITIMHE.

JlaGoparopHas pabora

Hormyck K ylabopatopHoii pabore (JIP) He TpebyeTcsi. CTyneHT 00si3aH BBINO/HATE Bce JIP B CpPOK, C/1aTh
WX TIPEMo/IaBaTe/ 0 COIaCHO rparKy MepPOTIPUSATHI MEXXCeCCHOHHOTO KOHTPOJIS.
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JIaboparopHble paboThI POBOAATCS 110 yueOHBIM MaTepHaiaM COOTBETCTBYIOIIMX Pa3ziesioB AUCLUIIUHGL. JIP
CUMTAEeTCS BHIIIOJTHEHHOM, eCJ/IU CTYZIeHT TOJIHOCTBIO BLITTOJTHU/I BCe 3a/laHMsl, YKa3aHHbIe B 3ajaHuu jyis JIP.

KypcoBoii npoekTt

[Inst morycka K 3amure KypcoBoro npoekta (KIT) B KoMHUCcHio HeoOX0AUMO TIPe/ICTaBUTh:
1. 3anonHeHHbINM O6/1aHK 3a71aHus Ha KIT.
2. PacueTHO-TIOSICHUTEIBHYIO 3aMKCKY, 0(OPM/IEHHYIO B COOTBETCTBHY C TI0JIO)KEHHEM O KYPCOBBIX IIPOEKTax U
KyPCOBBIX paboTax, MoANMCaHHYH PYKOBOAUTe eM («I0MyCKaeTCs K 3alllyTe») U MperofjaBaTersiMu,
Kypupytomumy BbinonHenue KIT. (Mudpopmanys 06 opopmnenuu KIT npezcrapnena na CAUTE BI'TY
«BOEHMEX»: http://www.voenmeh.ru/
O6yuaroiiemycst » Cryzenty » HopmaruBHble JoKyMeHTbI: [Tosio)keHue 10 cofiepkaHuio, 0(h)OpMIIEHHIO,
OpraHu3alLM BBITIOTHEHHS 1 3all{UThl KYPCOBBIX IIPOEKTOB M KyPCOBBIX pabor).
3. I'padmueckue marepuasisl (IpU HAJTMUUH).
4. Ilpe3seHTarjuto (C 3;1eMeHTaMu BU3yaan3alyn).
5. Pa3zpaboTaHHy10 NporpaMmy mpe/iCTaBUTh Ha BHEIIHEM HOCHTeJIe Jisi IPOBepKHU ee paboToCriocobHOCTH
(memoHcTpaLusi paboTOCrOoCOOHOCTH COCTaB/IeHHOUW NPOrpaMMbI 00si3aTenbHa).
Kputepuu ouenku 3amursl KII:
- OL|eHKa «OT/IMYHO» BBICTAB/ISIETCST 00yyUaromieMycsi, eCJ/IM OH peLn BCe 33/jaul, [10CTaB/IeHHbIe TIepesi HUM B
KII u oTBeTH/T HA BCe BOMPOCHI KOMUCCHH, OpPraHW30BaHHOM Ha Kadezape fy1s 3ammrthl KI1, cBsizaHHBIE C
MaTepHasiaMH, U3/I0)KeHHBIMU B MOSICHUTe/IbHON 3amucke K KIT.
- OLIEHKA «XOPOLL0» BHICTaB/SIETCs 00yUaroLeMyCsl, eC/Td OH PeIIn/ BCe 3a/jaud, TOCTaB/IeHHbIe repesi HUM B
KII 1 otBeTrn Ha 50% BOMPOCOB KOMUCCHUU, OpraHM30BaHHOW Ha Kadeape s 3awuThl KI1, cBA3aHHbIe C
MarepuanamMy, U3JI0KeHHbIMHU B [10SICHUTe/NbHOM 3anucke K KIT.
- OL|eHKA «Y/I0B/IETBOPUTEIHHO» BBICTABIISIETCSI 00yJarol|eMycsi, €C/TH OH PelInsI BCe 3a/laul, T0CTaB/IeHHbIe
riepeq HuM B KI1, HO He OTBeTU/T Ha BOTIPOCHI KOMHCCHUH, OPTaHM30BaHHOU Ha Kadeape st 3amuTs! KI1,
CBsI3aHHbIe C MaTepHaaMH, U3/I0’KeHHBIMH B MOSCHUTe/IbHON 3anucke K KIT.
- OLIeHKa «He 3all{UTH/I» BBICTAB/sIeTCS 00ydJaroIeMycs, eC/Id OH He PeLlusl BCe 3a/lauu, TI0CTaB/leHHbIe TIepe],
HuMm B KII.
ITepeueHb TeM KypCOBBIX TPOEKTOB TpefcTaByieH B Y MK IUCLUIIIAHBL.

OT4eT N0 NPpakKTUYECKOMY 3a/JaHUI0

Ortuert 110 npakThyeckoMy 3asanuto (I13) rpezcrapssieTcs: B leuaTHOM BH7ie B popmare,
MpeAyCMOTPeHHOM I11abioHoM oTueta 1o T13.
3ammuTa oT4eTa MPOXOAUT B (hopMe /I0K/Iazia CTY/IeHTa TI0 BBITIOIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKHI
rpenojasaressi.
ITpu opopmnennu I13 TpeOyeTcsi pyKOBOACTBOBATLCS CJIEIYIOIIMMU PEKOMEH/ Al UsIMU:
I13 BhIMOMTHSIOTCS Ha McTax Oymaru opmara A4,
Ha TuTy/ibHOM MCTe yKa3bIBalOTCSl Ha3BaHWe AUCLIUIIIMHEL, TeMa [13, damMuivs v uHULMANbI CTyAeHTa U
TperofiaBareJisi, HOMep IPYIIbl, HOMED ¥ BapUaHT 3a/laHuUs.
B Hauasie omucarenbHOM YaCTy M3/1araeTcsi Cofiep>KaHue, IPUBO/SATCS CXeMa, MaTeMaThuecKasi Moiesb,
WCXO[Hble JaHHbIe [IJI1 pACUeTHOTO BAPUAHTa, METOZ, pellleHus.
Bce BbIUMC/IEHUsT TIPOBOJSTCS MOPOOHO, COMPOBOX/[AsICh HEOOXOAUMBIMHU TIOSICHEHUSIMU. BCe BRIUMCTEHHS
3aHOCATCS B TaOULIBI.
TabnuuHbIe JaHHBIE B COOTBETCTBUU C TpeboBaHusMU 13, MpeCcTaB/sStOTCS B BUjie rpadyKOB, YC/IOBHBIE
0003HaUeHNsT U pa3MEPHOCTH OTK/Ia[bIBAEMBIX 10 OCSIM BEJIMUMH YKa3bIBAHOTCS B TIPUHATHIX 110 'OCT
COKpALL[eHUSIX.
I[Tpu BBHITIOTHEHWH PAcUyeToOB C UCTO/Ib30BaHKeM DBM HY)XHO 00si3aTe/IbHO MPUBOIUTL PAcTiedaTKy (JIMCTUHT)
rporpamm. Pe3y/bTaThl MallIMHHOTO cueTa O(OPMIISIIOTCS B BU/Ie TIPHJIOXKEHUSI.
ITo xkaxxgomy I13 CTyzmeHT [OJKeH NpeACTaBUTh BHIBOABI HA OCHOBAaHWH BBITIOJIHEHHBIX PACUETOB.
CryzeHT 00s13aH BBITIOTHATH BCe 13 B CPOK M CIaBaTh UX MPENOaBaTe/ 0 COVIACHO TPadUuKy MepONPUITUN
Me>KCeCCUOHHOTO KOHTPOJISL.
OTuer He MOXKET OBITh TIPUHAT U TIOJJIEXKUT ZI0PabOTKe B CTydYae:
* OTCYTCTBUS HEOOXOIUMBIX pa3fiesioB,
* OTCYTCTBUSA HEOOXOIUMOTr0 rpauueckoro MaTepuarna.

JuddepennupoBaHHbIil 3aueT

ITpoMeXKyTOYHasi aTTeCTarys 10 JUCLIMIUTHHE B 8 ceMecTpe MPOBOAUTCS B (hopMe Cjauu
IUuddepeHIMPOBaHHOTO 3aueTa (BK/IFOUaeT B ce0s1 OTBEThI Ha TEOPETHUECKHEe BOTIPOCHI, PeITleHue 3a/iau),
KOTOPBIY 0(hOpMIISIETCSI TIPH YCIOBUU TIOJTHOTO BBITIOJTHEHUS Tpadvka KOHTPOIBHBIX MEepPOTIPUSITUM.
AnBTepHATUBOM TO/TyUeHUsI OIIEHKU «3auTeHO-Y0B/IeTBOPUTE/TLHO», TIPU YCJIOBUY TIOJTHOTO BHITIOTHEHUS BCEX
MEPOTPHUATHH, TIPeyCMOTPEHHBIX I'PahKOM KOHTPO/IBLHBIX MEPOTIPUATHH, AB/IsAeTCs cgada Tecta. (Borpocsr
/IS TIOITOTOBKU K TeCTY TIPUBE/IeHbI BhIllle, TeCTOBLIe 3afiaHus MpeficTaB/ieHbl B @OH/jaX OL[eHOUHbIX
Cpe[ICTB.)
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ITpu nMpaBUILHOM OTBeTe XOTs1 ObI Ha 3 Borpoca u3 TeCTOBBIX 3alaHUM 00yYarOIIUIACS TOTyYaeT Ol[eHKY
«3aUTEeHO-yI0B/ETBOPUTE/ILHOY;

- OLIeHKa «3a4TeHO-OT/IMYHO» BBICTAB/ISIeTCsT 00yJaroieMycsi, eC/Ii OH MPaBU/IBHO PeLIn 3aJaqy, ofo0Hy 0
3afilauaM 13 BBITIOJTHEHHBIX KOHTPOJILHBIX PabOT UM MOTHOCTHIO OTBETWIT Ha 4 Borpoca buseTa s
nrddepeHIIPOBaHHOTO 3a4eTa;

- OLIEHKA «3aYTEeHO-XOPOII0» BLICTAB/SETCS 00yUarOIeMyCsl, eC/TH OH TIPAaBU/ILHO PeIlu 3a/1auy, MoJo0Hy0
3ajlauaM U3 BBITIOJTHEHHBIX KOHTPOJILHBIX PAabOT, TIOTHOCTHIO OTBETH/T Ha 3 BOMpoca OuseTa Jijist
mudbepeHIMPOBAHHOTO 3aueTa;

- OL|eHKA «He 3aUTeHO0» BBICTAB/ISIETCsl 00yYaroIeMycsi, €C/Ii OH HeMPaBU/IbHO PELNI 3a/lauy ¥ OTBETHJT TOJIBKO
Ha 1 Bomipoc Oureta fyisi fuddepeHMPOBaHHOTO 3aueTa UK He PeLu/ 3a/jauy ¥ OTBETU/I Ha TOIBKO Ha 2
Borpoca busieta A/ist fuddepeHIMPOBaHHOTO 3a4eTa;

- BO BCEX /IPYTUX C/Iy4asix 00ydaroiieMycsi BBICTAB/ISIETCS OLIeHKA «3aUTeHO-Y0BIeTBOPUTETBHOY.
TecToBbIe 3aaHUs ¥ OUTeThI A/ quddepeHIMpOBAaHHOIO 3aueTa BXOAAT B coctaB B YMK 1o gucLumivge.

JK3aMeH

IIpomeskyTOouHast aTTecTalys 10 JUCLIUTIIHE B 6 ceMecTpe NMPOBOAUTCS B (hopMe c/jauu SK3aMeHa.
Kputepuu oueHuBaHUsA:
- OLIEHKA «OT/IMYHO» BBICTAB/SIETCS 00yUaroIieMycsi, eC/TU OH MPABU/IBHO PEIN 33/auy, TIoI00HYI0 3a/1auam
13 BBITIOJTHEHHBIX KOHTPOJILHBIX PabOT U MOMHOCTHIO OTBETHIT Ha 4 BOMPOCa 9K3aMeHaI[MOHHOTo bueTa.
- OLIeHKa «XOPOLLI0» BLICTaB/ISIETCs 00yUaroIeMyCsl, eC/TH OH MPAaBW/ILHO PeILu 3a/iauy, MoJo0Hy0 3ajayaM U3
BBITIO/THEHHBIX KOHTPOJ/IbHBIX pa0O0T, MOJTHOCTBLIO OTBETH/T Ha 3 BOMPOCa 3K3aMeHal[MOHHOro OusieTa.
- OLIEHKA «HEY/[OB/IeTBOPUTEILHO» BLICTAB/ISIETCS 00yUarOLeMyCsl, eCJ/T OH HelPaBU/IbHO PEeIvT 3afady 1
OTBETWJI TOJILKO Ha 1 BOTIPOC 9K3aMeHAI[MOHHOTO OWieTa WM He PEeIIvI 3ajilady U OTBETH/T Ha TOJTBKO Ha 2
BOIMpOCa 9K3aMeHaI[MOHHOTO OuseTa.
- BO BCEX JIPYTUX C/Iyyasix 00yJaroiieMycsi BICTaB/ISIETCS OIIeHKA «Y/I0B/IETBOPUTEILHOY.
Il71s IOy ueHust OLeHKH «yI0BIeTBOPUTETEHO», TI0 BEIOOPY 00yUaroIerocs, BO3MOXXHO Harrcanue TeCcToBOro
3a/laHust o JucuurviviHe. OLieHKa «yI0BI€TBOPUTE/ILHO» MPOCTABJISETCS TIPU YC/IOBUH MOTHOTO BBITTOTHEHUS
rpadyika KOHTPOIbHBIX MEPOTIPUSTHA, IPY TIPAaBU/ILHOM OTBeTe XOTs Obl Ha 3 Bompoca TecToBOro 3a/jaHust U3
5.
TecroBble 3afaHus 10 AucLMIUIMHe npuesensl B Y MK no gucuurivbe.
OK3ameHaIMOHHbIe OUIeThl MpHBeAeHbl B YMK 10 AUCIUIIMHE.

JK3aMeH

ITpomeskyTOUuHast aTTeCTalys 110 JUCLIUTUIVHE B 7 ceMeCTpe MPOBOJUTCS B (hopMe c/jauu SK3aMeHa.
Kpurepuu orjeHvBaHUs:
- OL|eHKA «OT/IMYHO» BBICTABJISIETCST 00yUaroleMycsi, eC/I OH MPaBU/IBHO PEILuI 3aJauy, MoAo0HY0 3aJauam
13 BBITIOJIHEHHBIX KOHTPOJ/IbHBIX pabOT 1 TIOJTHOCThIO OTBETH/I Ha 4 BOTIPOCA 9K3aMeHAlMOHHOTO OusieTa.
- OLIeHKa «XOPOILLI0» BLICTaB/ISIETCs 00yUaroILeMyCsl, eCJTH OH TIPAaBU/ILHO PeIL 33/1auy, MoJo0Hy0 3aadaM 13
BBIMOJTHEHHBIX KOHTPOJILHBIX Pa0OT, MOTHOCTLIO OTBETHII Ha 3 BOIIPOCA FK3aMeHal[MOHHOTO OuieTa.
- OLIEHKA «HEY/[0B/IETBOPUTE/ILHO» BLICTAB/ISETCS 00yUarOIEMYyCsl, eC/TH OH HeMPaBU/ILHO PEIW 3a7iauy 1
OTBETWJI TOJILKO Ha 1 BOMIPOC 9K3aMeHaI[MOHHOTO OWieTa WY He PEIv 3ajilauy U OTBETH/T Ha TOJTbKO Ha 2
BOITPOCA 3K3aMeHalMOHHOT0 OujieTa.
- BO BCEX JIPYTUX CIy4asiX 00y4daroleMycs BBICTAB/ISETCS OIIEHKA «Y/OBIETBOPUTETLHOY.
I171 TIONyueHus1 OLIEHKU «yA0BI€TBOPHUTETBLHO», TI0 BEIOOPY 00yUaroIerocsi, BO3MOXKHO HarucaHue TecToBOro
3a/laHusi Mo JucuurivHe. OLieHKa «yI0B/IeTBOPUTE/IbHO» MPOCTABJISIETCS TIPU YC/IOBUU TTOTHOTO BBITTOTHEHUS
rpad¥ika KOHTPOILHBIX MEPOTIPUSATHIA, MPY MIPAaBU/ILHOM OTBETe XOTs Obl Ha 3 Bompoca TeCTOBOTO 3a/jaHus U3
5.
TecTroBble 3ajaHus 10 AUCLUIUIMHE npueseHsl B Y MK no gucuuruivze.
OK3aMeHaIMoHHbIe OUIeThl TIpuBezieHbl B Y MK M0 AUCIUIUTHHE,
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Paspen 1. B%gzzz;;no
OcHoBHBIE KoHTponbHas

6 |moHATHA TeopHH 39 | 19 | 10 4 5 20 5 5 5 a6oTa
aBTOMAaTHYeCcKOro Ha6li) 1o ’HaH
yInpasBJ/IeHH. p§60T§
Paspen 2. Bomnpocs! o
YacToTHbIE pasgeny,

g |XQPaKTepHCTHKH 47 | 21 | 10 5 6 26 5 5 5 KontponeHas
JIMHEHHOW pabora,
CTalMOHApHOU JlaboparopHast
CHUCTEMBIL. pabora
Paspen 3. KontposnsHas
IToxa3zarenn pabora,

g |YCTOHUMBOCTH M 58 | 28 | 14 8 6 30 5 5 5 JlaboparopHasi
KayecTBa CHCTEM pabora,
aBTOMaTHUYeCKOro Bormpocs! o
ynpaBJ/IeHUsl. pasgeny

Bcero 3a 6 cemecTp 144 | 68 | 34 17 17 76 15 | 15 | 15
Paspen 4. Bonpocit 1o
/IeMeHTbI . KouTposbHas
7 |coBpemMeHHOH 35 8 6 0 2 27 10 | 10 | 10 6
Teopuu pabora,
Kypcogou
yIpaBJjieHusl. HpoeKT
Bompocs! o
Paszpen 5. Ananus Ig;sggg(}),}/i

7 |mpoueccos B 38,12 8 0 | 4 | 26 10| 10 | 10 TPOEKT,
HeJIMHEeNHbIX OTuer o
cucremax. MPaKTUYeCKOMY

3a/JlaHUI0

Bormpocs! o
paszeny,

Paspgen 6. KonTposbHas
YacToTHbIE pabora,

7 |meTopbl aHa/MM3a 50 | 18 | 12 0 6 32 5 5 5 Kypcogoii
HeJIMHeHHBIX TIPOEKT,
CHUCTEeM. Otuer 1o

MPaKTUYeCKOMY
3a/laHUI0
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Bormpocs! o

pasjeny,
KonTpossHas
Pazpen 7. Metop, pabora,
(azoBoro 57 | 13 8 0 5 44 10 | 10 | 10 Kypcogoii
NMPOCTPAaHCTBA. TIPOEKT,
Oruer 1o
MPaKTUYECKOMY
3aJJaHUI0
Bcero 3a 7 cemecTp 180 | 51 | 34 0 17 129 | 35 | 35 | 35
Pazpen 8.
JlucKpeTHbIe
CHCTeMbI 1 1 1 0 0 0 5 5 5 Bormpocs! o
aBTOMAaTHYeCKOro paszeny
yIpaBJ/ieHUsI
BILIA.
Pa3pen 9. MeToabl
OnMCaHuA Bonpocs! no
AVCKPETHBIX pazzeny,
cUucTeM KontposnbHas
aBTOMAaTHYeCKOro 11 3 2 0 1 8 10 | 10 | 10 pabora,
ynpaBJ/ieHusl OtueT 1o
BIUVIA BO [IPaKTUYeCKOMY
BpPeMeHHOM 3aJJaHUI0
o0sacTu.
Paspen 10. Bomnpoce! o
MaremarnuecKkue paseny,
313{13;;;1151)( Konrporbrast
17 8 4 0 4 9 10 | 10 | 10 pabora,
CHCTeM B BH/Je OTUer no
PasHOCTHBIX TpaKTHU4eCKOMY
YpaBHeHUH U 3aaHHI0
CTPYKTYPHBIX CXeM.
Pazpen 11.
YacroTHBIE Bompocs! 1o
XapaKTepUCTUKH
JMCKPETHBIX 271 7 1 4 | o0 3 020|555 Koiiﬁ)e]ﬁaﬂ
cUucTeM pabora
ABTOMaTHUYECKOro
yIpaBJieHusl.
Pa:mgﬂ 12. Bomnpocsl 1o
YcToM4uBOCTh U pagIeny,
Katecrso KontposnsHas
i‘:ﬁ;‘g’f“""‘ 29 9| 4| 0 5 | 20 | 10| 10 | 10 pabora,
Ortuet 1o
ABTOMAaTHY€eCKOro
MPaKTUYECKOMY
yIpaBJ/ieHUsl 3ajaHHIO
BIIJIA.
Pa3pen 13.
TouHOCTBb U
KOppeKIus Boripocsi o
AMCKPETHBIX 2316 | 2| 0 4 | 17 | 10| 10 | 10 | P33,
cucTreM KoutponbHas
aBTOMaTHUYECKOT0 pabota
yIpaB/ieHUsl
BILJIA.
Bcero 3a 8 cemecTp 108 | 34 | 17 0 17 74 | 50 | 50 | 50
Bcero no AucuUnInHe 432 | 153 | 85 17 51 279 | 100 | 100 | 100
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OIIK-1

Kputepuu onjeHuBaHus

Ne 1
Ne 2

Ne 3

No 4

Ne 5

Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Bonpocbl omKkpbimoz2o muna:
UT0 Takoe AMIUIMTYZJHO-4aCTOTHAs XapaKTepuUCTHKa?
Ha pucynke nipuBefieHa cxema CAY:

g | | w | : ] ¥
!
3mech f— 31O
[HaHna cucrema:

X=AX+BL,
¥=Cx,

C B 37Ol cucTeMe
Hanmimite niponyIrieHHbIE CJIOBA C Ma/IeHBKOH OYKBBI Uepe3 3arsTyo:

Joka3aHo, 4To npu

a; =0
“MeeT MeCTo rpaHUIla yCTOMUMBOCTH, TTPU
Ae1 =0

— I'PaHMLid YCTOWYUBOCTH.

3anuIMTe Ha3BaHHe TUIIOBOTO AVHaAMU4YeCKOI'o 3BeHa, repeiaTouHas (bYHKL[I/IH
KOTODOI'O IIpUBeJieHa HIXKe:

e

Wip)=——0
g e +1

3anuiMTe onpesiesieHre TiepejlaTOUuHON (YHKLIMY 3BeHa.

3anuiuTe K1acCUMHUKALUIO CUCTEM YIpaB/ieHUsI TI0 TIPUHLUITY YTIPaBJIeHusI.

I'me HaunHaeTcs rogorpad Muxaiinosa A/si CUCTeMBI, HaXOASIIeNHCs Ha arleprouyeCKoM
rpaHuLie yCTOWYUBOCTHU?

7151 acMMNTOTYeCKOW YCTOMUMBOCTH CUCTEMBI HEOOXOJUMO 1 I0CTAaTOYHO. ..

Yro Takoe ¢a3oBOe MPOCTPAHCTBO?

Bonpocb! 3akpbimozo muna:

Mo cTpyKType pa3nuyaroT... (BrIOpaTh BepHbIE OTBETHL. )

1. nmuHeitbie CY

2. ogHoMepHble CY
3. MHoroMmepHbie CY
4. HenuHeitHble CY

5. HeripepeiBHbIe CY

®yH/IlaMeHTa/ILHBIM CBOWCTBOM JIMHAMUYECKOTO 3BeHa SB/SEeTCH. .. (BbiOpaTh BepHbIN
OTBeT.)

1. HarpaB/IeHHOCTh AEeUCTBUS
2. TMHEeNHOCTh
3. HeJTMHEeUHOCTh

4. HerpeacKasyeMoCTb
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Ne 4

Ne 5

Ne 6

Ne 7

IMepenatouHasi pyHKIMS 3BeHA UM CUCTEMBI — 3TO ... (BbIOpaTh BepHBIN OTBET)
1. oTHOIIeHNe U300paykeHwH 110 Jlariacy ero BHIXOJHOTO U BXOJHOTO CUTHAJ/IOB
2. oTHOIIeHHe 300pakeHHHt 1o Jlariacy ero BXOAHOTO U BBIXOAHOIO CUTHAMOB 3.
OTHOILIIeHWe M300pa’keHnH 110 Jlariacy ero BEIXOAHOTO U BXOAHOTO CUTHAIOB TIPU
HY/IeBbIX Haya/bHBIX YCJIOBUSX U OTCYTCTBUM JIPYTUX BXOAHBIX CUTHA/IOB

4. HeT MpaBU/IBHOTO OTBETA

5. oTHOIIIeHre W300pakeHuH 110 JIaryiacy ero BIXOJHOTO ¥ BXOJJHOTO CUTHAJIOB TIPH
HyJ/IeBBIX Haua/IbHBIX YCIOBHUSIX

6. OTHOILIEHHEe ero BbIXOAHOI'O 1 BXOAHOI'O0 CMI'HAJIOB ITPU HYJ/IEBBIX HaUd/IbHBIX YC/IOBUAX
N OTCYTCTBUM APYTUX BXOAHBIX CUT'HAJ/IOB

I'nmaBHas oOpaTHasi CBsi3b. .. (BbiOpaTh BepHbIN OTBET)

1. oXBaTbIBaeT BCIO CUCTEMY U CAYXKUT [J/Isl peau3aliiy NPUHLIMIIA YTIpaB/IeHUs B
3aMKHYTOM cucTeMe

2. OXBaTbIBAeT BCKO CUCTEMY U C/IY>KUT pPeanr3aliy MPUHLIUIA yTIpaBieHus B
Pa30MKHYTOM cUcTeMe

3. oxBaThIBaeT OTZeJbHbIE )parMeHThl CTPYKTYPBI CUCTEMBI U MO>KET BBOAUTHCS C
LIe/TbI0 TIOBBIIIIEHHS] KaueCTBa CUCTEMBI.

4. HeT NPaBUJILHOTO OTBETa
Kakuie 3BeHbs1 OTHOCATCS TPYIIIe MO3ULIMOHHBIX? (BrIOpaTh BepHbIe BalTUAHThI)

1. 6e3bIHEpLIMOHHOE

2. konebarenbHOE

3. U30pOMHOE

4. anepuoguueckoe 1-ro nopsiaka
5. KOHCepBaTHUBHOE

6. arepyuogrueckKoe 2-ro nopsjka
Kakue 3BeHbs1 OTHOCSATCS TPYTITIe TO3ULMOHHBIX? (3amucaTh KOJTMUECTBO BEIOPAHHBIX
BEPHbBIX OTBETOB)

1. Ge3pIHEpLIMOHHOE

2. konebarenbHOe

3. U304pOMHOE

4. anepuogudeckoe 1-ro mopszaka
5. KOHCepBaTHUBHOeE

6. arepuorueckKoe 2-ro nopsjka
Bribepute Bce BapHaHThI MPe/ICTABIEHUS MepeJaTOUHON (HYHKIUH:

1.

fir) = L' {F(p)}

Wiph= Hp)
X{p)
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Ne 8

Ne 9

Ne 10

IICK-2.5

Ne 1

Ne 2

Ne 3
Ne 4
Ne 5

Ne 6

W(p) = Dub” —-!'h..pfl" +..+hp+by
ap+a,pt +atap+a
4. BCe OTBETHI BepHbIE

5. HeT BepHOr0O OTBeTa
V301poMHOE 3B€HO OTHOCUTCS K TPyTITe JUddepeHIUPYIOIX 3BeHbER.

1. Bepno

2. HeBepHo
AMMNIUTYIHO-YaCTOTHAs XapaKTePUCTHKA. .. (BbIOpaTh BEPHBIN OTBET.)

1. mokasbIBaeT CTeleHb yCUJIeHUs Uin ocabieHust 3BeHOM AMIUIUTY/bI TTPDOITy CKaeMOT'0
TapMOHHWYECKOI'o CMTrHaJ/la B 3dBUCUMOCTHU OT €r0 UaCTOThIL

2. 1oKasbIBaeT 3aBUCUMOCTb OT YacCTOThI (ha30BOr0 C/JBUra, BHOCHMOI'O 3BeHOM B
MPOIyCKaeMblid TApMOHUYE CKAM CUTHAJI.

3. MOKa3bIBaeT CTereHb yCu/IeHUA Uin oc1abieHust 3BeHOM YaCTOThI IMMpoITyCKaeMoro
rapMOHHNYECKOI'0 CUIrHa/la B 3aBUCHMMOCTHU OT €ro aMIUIUTYbI.

4. MoKa3bLIBaeT BE€/IMUMHY aMIVIUTY[bI ITPOITYyCKA€MOI'0 TapMOHHNY€ECKOT'0 CUTrHa/id. B
3dBHMCHMMOCTH OT ero 4aCTOThI.

5. HeT MpaBWIBHOIO OTBETA.

Ecnu xoTst 661 OMH KOPeHb XapaKTepUCTHUeCKOTo MOJIMHOMAa HaXOUTCS B TIPABOM
MOJIYIVIOCKOCTH, CUCTeMa YCTOMUMBA.

1. Bepno

2. HeBepHo

BOHpOCbl OMKpbIMO20 munda:
CucreMa aBTOMaTuueCcKoro Yy1ipaBJ/ieHHs TIpeACTaB/I€Ha CHUCTEeMOI ypaBHEHHﬁI

X =AX+BU,
¥=CX,

U B 3701 cucTeMe — 3T0
Ha pucynke npuBeznena cxema CAP:

f

£ u ¥
e ¥ . ov . -

3mecbg—>3TO

3anuimTe K1acCU(PUKALIAIO CHCTeM YITPABIeHHUs «I10 LIe/IN yTIPaB/IeHUs».
3anuimre HeOOXOJIMMOe YCIIOBHE YCTOMUHUBOCTH.

Hammwmimre nipornyIiieHHbIe C/I0BA:

Ipu omnpefieneHHOM YacTOTe YaCTOTHbIE XapaKTePUCTUKU JUCKPETHBIX CUCTEM
OyayT NpeaCcTaB/IsATh CMeIIleHHbIX YaCTOTHBIX XapaKTepUCTHK,
COOTBETCTBYIOLIUX CUCTEM.

Hanuire riporyiijeHHOe C10BO:

B kauecTBe aHanoroB auddepeHIHaNbHBIX YPABHEHUH [I7ISI PelleTuaThix GyHKIAH
WICTIONB3YIOTCS ypPaBHEHHUS.

Yro Takoe pelieTyarasi ¥ CMelljeHHas pelierdaTasi GyHKLMM BpeMeHH?
IMepeuncanTe 0COObIE TOUKHU /I/IsT KOMIIEKCHBIX 1 MHUMBIX KOpHEH
XapaKTepUCTUUYeCKOro MoJIMHOMa.
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Ne 10

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

HamnumyiTe nporyiieHHOe C/IOBOCOUETaHHe:

— 3TO peXXUM pabOThI PesleHON CUCTeMBbI, XapaKTepHU3YHOLIUICS KoiebaTeTbHbIM
JBIDKEHUEM U300paykarollei TOUKH BO/Ib JIMHUU TepeK/TFOUeHHsI.

B ueM 3ak/ouaeTcsi CMbIC/I TOHATHS HAO/II0AaeMoCTH?

Bonpocbl 3aKkpbimo2o muna:

MecTHast o6paTHas CBsi3b... (BbIOpaTh BepHBIN BapyUaHT OTBETA.)

1. oxBaTbIBaeT BCIO CHUCTEMY U C/IY>KUT pead/in3aliiv MPpUHIWIIA YIIPaB/IEHWUA B 3aMKHYTOﬁ
cucreme

2. OXBaThIBAeT BCHO CUCTEMY U CJIY>KUT peasivi3aliiy MTPUHLIUIA yTIpaBaeHus B
Pa30MKHYTOM cucTeMe

3. OXBaThbIBaeT OTAe/IbHbIE Cl)paFMeHTLI CTPYKTYPBI CUCTEMBI U MOXXET BBOAUTLCA C
1e/1bI0 ITOBhIIIIeHHMsA Ka4eCTBa CHUCTEMBI.

4. HeT NpaBUJILHOIO OTBeTa
[TepexoziHast XapaKTepUCTHKA — 3TO... (BbIOpaTh BepHBII BapHaHT OTBeTA. )

1. peakljys 3B€Had WK CUCTEMBI Ha BXOAHOﬁ CUrHaj B BHUje ,ELEIIbTa—(by'HKL[I/II/I

2. peaklysl 3BeHa U/IM CUCTeMbI Ha BXOJHOM CUTHAJI B BUJie e[JUHUYHOM CTyTIeH4aTon
dyHKIM

3. oTHOIIeHKe M300pakeHHH 110 Jlaryjiacy ero BEIXOAHOTO U BXOZHOTO CHUTHAJIOB MPU
HY/eBbIX Haya/IbHBIX YC/IOBUSX U OTCYTCTBUM APYTUX BXOAHBIX CUT'HAIOB

4. HeT NpPaBUJILHOTO OTBETa
®a30-yacTOTHAsI XapaKTepUCTHKA. .. (BbIOpaTh BepHBIi BapuaHT OTBETA)

1. mokaskIBaeT CTeleHb yCujieHud Ui ocnabjieHus 3BeHOM dMIUTUTY/bI ITPOITY CKaeMOTI'0
FapMOHHNYECKOI'0 CUIrHd/Id B 3aBUCUMOCTHU OT €ro YaCTOThI

2. MOKa3bIBaeT 3aBUCUMOCTb OT YacTOThI ()a30BOr0 C/JBUra, BHOCHMOI'O 3BeHOM B
TIPOIyCKaeMblii rapMOHUYECKUIA CUTHAJL.

3. MOKa3bIBaeT CTerneHb yCuieHus Uin oc/1abieHust 3BeHOM YaCTOThI MpOITyCKaeMoro
TapMOHHWY€CKOI'0 CMI'Ha/lda B 3dBUCMMOCTH OT €ro aMIVIMTYyJbl

4. HeT NpaBUJILHOTO OTBETA
Kputepuit MuxaiisioBa mpeyCMaTpyBaeT padOTy C XapaKTepUCTUUECKUM ITOJIMTHOMOM
Pa30MKHYTOM CUCTEMBbI

1. BepHo

2. HeBepHo
YcTraHoBHTE COOTBETCTBUE:

1. g=const
2.9=9(1)

3. g=var

A. Cnegsayie cuCTeMsbl
b. CucTtemMbl mporpaMMHOTO yIipaB/ieHuUs

B. Cuctembl cTabumm3amm
MopanbHoe yripaBieHue — 3T0... (BbiOpaTh BepHbI BapraHT OTBeTa)
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Ne 7

Ne 8

1. MozaneHBIM Ha3bIBalOT yIIpaBjieHre Ha OCHOBe 0OPATHBIX CBsi3eld 110 TiepeMeHHbIM
COCTOSTHUSI CUCTeMBI, TIpHueM K03 ULIMeHThI 3aK0OHa YIIpaB/IeHHs ONpefesisiioTCs Ha
0CHOBe TpeOyeMbIX 3Ha4eHUI KO3(PULIMEHTOB XapaKTepUCTUUeCKOTO TIOMMHOMA
3aMKHYTOM CHCTEMBI.

2. MoganbHBIM Ha3bIBAIOT yTIpaB/ieHe Ha OCHOBe 00paTHBIX CBs3eH 1o

riepeMeHHBIM COCTOSTHUSI CUCTeMBI, TIpryeM K03 (HUI[eHThI 3aK0HA yTIpaB/ieHUs
OTIPe/Ie/ISIFOTCS] Ha OCHOBe TpeOyeMbIX 3HaUeHWH K03(dHUIMEHTOB XapaKTepUCTUYECKOTO
TTOJTMHOMA Pa30MKHYTOUW CUCTEMBI.

3. MopanbHBIM Ha3bIBAIOT yTIpaB/ieHre Ha OCHOBe 00paTHBIX CBs3el 1Mo
riepeMeHHbIM COCTOSTHUSI CUCTEMBI.

4. HeT nipaBU/IbHOTO OTBeTa
BribepuTe BepHOe ompejiesieHue:

1. ABrokosnebaHusi — cOOCTBeHHBIE He3aTyXarollie KonebaHus, TapaMeTphbl KOTOPBIX
OIIpe/le/IsIF0TCSl BHYTPEHHUMU CBONCTBAMU CUCTEMBI.

2. ABrokonebaHusi — COOCTBEHHbIe He3aTyXaroliye KosiebaHusi, TapaMeTphbl KOTOPBIX He
3aBUCSAT OT CBOMCTB CHUCTEMBI.

3. ABToKonebaHus — COOCTBEHHbIE 3aTyXaroIye KoseOaHus, rmapaMeTphbl KOTOPBIX
OTpeJieNst0TCs BHEILIHUMU CBOMCTBaMM CHCTEMBI.

4. Het npaBWJILHOTO OTBETA
Bribepurte rogorpadbl aOCOOTHO YCTOHUMBBIX CUCTEM:

1.
I
r";_-";
oy
.y
2.
Ay
o)
PN
1/ |0 o
s f
~—
3.
Y4
W (oo}

36 26663



Ne 9

Ne 10

IICK-2.6

Ne 1

Ne 3
No 4

Ne 5

1 —
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i\ y 4

YcTaHOBHTE COOTBETCTBUE:
A. CMelllaHHOe KBaHTOBaHHe

b. KBaHTOBaHMe 110 YPOBHIO

1. OcymjecTasieTcs Mpeobpa3oBaHUe HETPEPBIBHOTO CUTHAJIA B IMCKPETHBIN B
TIPOM3BOJIbHBIE MOMEHTHI BpEMEHHU C BbiZie/IeHHeM 3HaueHWM HeTlpephIBHOTO CUrHasla B
MOMEHT T1epeceyeHrs UM PaBHOOTCTOSIIINX YPOBHE AX.

2. IIpoucxoaut rpeobpa3oBaHie HENPEPHIBHOTO CHTHAa/Ia B JUCKPETHBIN Uuepe3 paBHbIe
BpeMeHHbIe TIPOMEe)KYTKH, HO TIPY 3TOM BBIZIe/sSIeTCsl O/vKalIvii ypoBeHb
HeNpephIBHOTO CUTHAA.

JI71s KCTIO/Ib30BaHUsI YaCTOTHBIX KDUTEPUEB YCTOMUMBOCTH M METO/IOB aHa/M3a KayecTBa
B C/yuyae UMITY/IbCHBIX CHCTEM JIOTIONIHUTE bHbIe Tpeobpa3oBanus s D(z) He
TpeOyroTcs.

1. BepHo

2. HeBepHo

Bonpocbl omKpbimozo muna:
Ha pucynke npuBeznena cxema CAP

3mecs YY — 310
BcrasbTe mportyljeHHoe C/10BO:

oOpaTHbIe CBSI3U MOTYT BBOAUTLCS [JIsl OT/IE/TbHBIX 3/IeMEHTOB CUCTEMBI C 1IeJTbHO
Y/Iy4llleHUs UX JUHAMAYeCKUX CBOUCTB.
[Tepeuncnure 3agauu TAY.
[HaHna cucrema:

X =AX+BU,
Y=0x,

X B 3TOH cUcTeMe — 3TO
Harmmiimre nipornyIeHHbIe C/IOBA:

MogaibHBIM Ha3bIBAIOT yIIpaB/ieHHe Ha OCHOBe CBsi3eil 110 TiepeMeHHbIM
COCTOSIHHSI CUCTeMBI, prueM K03 UIIMeHThI 3aK0Ha YITpaB/eHus OTIpe/iesisioTCs Ha
OCHOBe TpeQyeMbIX 3HaUeHUH KO3(PPUIIMEHTOB XapaKTepPUCTHUECKOTO TIOMHOMA
CHCTEMBI.

CdopmynupyiiTe 4aCTOTHBIN KpUTEpUiA abCOMIOTHON yCTOWUYMBOCTH [IjIA Pa3/TMYHOTO
BHU/Ia HEeJIMHEMHBIX XapaKTepPUCTHUK.

3anuimTe HeOOXOIMMOe YCIIOBUE YCTOMUHUBOCTH JIMCKPETHON CHCTEMBI.
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Ne 8 Kaxkoii Tum Moay/siiiiu n300paxkeH Ha pUCYHKe HUXKe?

& x(r)

Ne 9 Kakue cyiecTBytoT criocobbl orpesiesieHrsi 00paTHBIX Tpeo0pa30BaHUi?
Ne 10 Kakue rokasareny UCIOMb3YyOTCA [/151 OLIEHKH KaueCTBa JUCKPETHBIX CUCTeM?
Bonpocbl 3aKkpbimo2o muna:

Ne 1 UeM onpefesnsieTcst KOJIMUeCTBO IepefaTouHblX (YHKLMN, cOCTaBIeHHbIX A CAY?
(BbIOpath BepHbII BapHaHT OTBETA.)

1.Ko/mMueCcTBOM BXO/JJHBIX BO3ZIEMCTBUI U MHTEPECYIOIINX BHIXOJHBIX TTepeMeHHbIX
2.KOJINUeCTBOM BBIXOJHBIX TIepeMeHHBIX
3.KO/TMUeCTBOM BBIXOJHBIX BO3/IECTBUM 1 MHTEPECYIOIIUX BBIXOJAHBIX TTePeMeHHbIX

4. HeT NPaBUJILHOTO OTBETa
Ne 2 YacToTHBIE XapaKTePUCTUKA MOXKHO TIOMyUUThb 13: (BbIOpaTh BepHBI BapyaHT OTBeTa.)

1.AYX
2.nenbra-hyHKIUN
3.nepefaTouHol QyHKLUN

4. HeT MNpaBU/IBHOT'O OTBETA

Ne 3 3aBUCUMOCTh BBIXO/IHOTO MapameTpa 00beKTa OT BpeMEHH MpH Tofiaue Ha BXOJ /Ie/bTa-
(GyHKLMM Ha3bIBaeTCs:

(BbiOparh BepHbIe BapHaHThI OTBETA. )
1.craTnueckol XapaKTepUCTHUKON

2 . MIMITy/IbCHOW XapaKTepPUCTHUKON
3.4aCTOTHOM XapaKTepPUCTUKOM

4. nepexoJHOM XapaKTepUCTHUKOMN

5. BeCOBOU XapaKTepUCTUKON
Ne 4 BribepuTe BepHOE OIpe/ie/IeHue:

1. PaCI_L[I/IPEHHHﬁ Haﬁﬂ}O,Z[aTEJIB OLIeHMBAeT n repeMeHHbIX COCTOAHUA obnekra
YIIpaBJ/IeHHs Ha OCHOBE M3MepeHUA BXOAHBIX U BbIXOAHbIX CUI'HA/IOB CHMCTEMBEI.

2. [onHbIi Hab/FOAATE b OTIONHUTE/TBHO OLIeHWBAET MepeMeHHbIe COCTOSIHUSI BHELITHeH
cpeapl

3. PacummpeHHsbIH HabmoaTe b JOTIOTHATEILHO OLleHUBaeT riepeMeHHbIe COCTOSTHHUS
BHeIIHel cpefibl

4. Het npaBWJILHOTO OTBETA

Ne 5 CBoiicTBO Hab/IIO1aeMOCTH /IS IMHEHHBIX CCTEM He CBsi3aHO C yrnpasieHueM U u,
cre0BaTe/IbHO, He 3aBUCUT OT BeKTopa B.
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

1. BepHo

2. HeBepHo
B03M0OXXHOCTh BO3HUKHOBEHUSI aBTOKO/Ie0aHU B KOHKPETHOM CUCTEME MOXKET 3aBUCETh
... (BbIOpaTh BepHBIE BAPUAHTHL. )

1. OT BUZia U TTapaMeTpPOB HeJIMHeHHOCTel

2. OT HaYaIbHBIX yCIOBUN

3. CTPYKTYpHI JIMHEIHON YacTu

4. OT 3HaueHu OTAe/IbHBIX NTapaMeTPOB JUHAMUYECKHUX 3BEHbEB CUCTEMBI
5. OT 3HaueHHH BBIXOJHOTO BEKTOpa

6. OT KO/IMueCTBa 3B€HbLER B CCTEME

B03MOKHOCTE BO3HUKHOBEHUsI aBTOKO/IebaHi B KOHKPETHOW CUCTeMe MOKeT 3aBHCeTh
... (Ckonbko BepHBIX BapHMaHTOB MpHUBEIEHO?)

1. oT BUJa ¥ mapaMeTpOB HeTMHeHHOCTel

2. OT HaYaJIbHBIX yCJIOBUM

3. CTPYKTYpHI JIMHEIHON YacTu

4. OT 3HaueHu OTAe/IbHBIX NTapaMeTPOB JUHAMUYECKHX 3BEHbEB CUCTEMBI
5. OT 3HaueHH BBIXOJHOTO BeKTOpa

6. OT KO/IMYeCTBa 3BEHLEB B CHCTEME
3azlaua Hab/HOZIAEMOCTH COCTOUT B... (BbiOpaTh BepHbIN BApUAHT OTBETA.)

1. cuHTe3€ anropuTMa, 00eCreurBaroIIero OlleHUBaHUE U3MePSIEMbIX MepPeMeHHbBIX
COCTOSTHUS 00BEKTA YIIPAB/IEHUS U BHEIITHEH CpeJibl.

2. CHHTe3e a/JiropuTMa, 06eCTIIeUrBAIOILEro OIleHUBaHUE HEU3MEPSIEMbBIX ITePEMEHHBIX
COCTOSTHUSI 00BEKTA YIIPAB/IeHUSI U BHEIITHEH Cpeibl.

3. cuHTe3e anropuTMa, 00ecreurBaroLLIero OLeHBaHe U3MepsIeMbIX TlepeMeHHbBIX
COCTOSTHUSI 00BEKTa YIIpaBIeHUs

4. cuHTe3e aJTOpUTMa, 00eCIIeUnBaroIIero OlleHUBaHYe Her3MepsieMbIX TlepeMeHHbIX
BHellIHel cpefbl.
YcTaHOBUTE COOTBETCTBHE:

A. CMelllaHHOe KBaHTOBaHHe

b. KBaHTOBaHue 110 YPOBHIO

1. OcymecTrsieTcs Mpeobpa3oBaHUe HETPEPBIBHOTO CUTHAJIA B IMCKPETHBIN B
TPOM3BOJIbHBIE MOMEHTHI BpeMeHHU C BbiZie/IeHHeM 3HaueHW HeTlpephIBHOTO CUrHasa B
MOMEHT TTepecedeHrs UM PaBHOOTCTOSIINX YPOBHe AX.

2. TTpoucxoaut npeobpa3oBaHye HETIPEPLIBHOTO CUTHAMA B IUCKPETHBIN Uepe3 paBHbIe
BpeMeHHbIe TIPOMEXKYTKHU, HO TIPY 3TOM BbIJIEIAETCS OMVKAUIIUN YPOBEHb
HeTIPePBIBHOTO CUTHAJIA

Kak 3amiceiBaeTcst cucTeMa pa3HOCTHBIX YPaBHEHUM IWCKPETHOM CUCTEMBI C OHUM
BXO/IOM Y OIHAM BBIXO/IOM B BEKTODHO-MaTPUYHOU hopme?

1.
miz)l=Clz1-A'B
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sl #1]= -2y 1] 2y o] gt bu]

X[n + 1] = _-LX[n]— Bu[n]_.
vln])= ex[n].

4. HeT NpaBU/IBHOTO OTBeTa

5. BCe OTBeThl BepHble
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