MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

Crpaxos C. 1O.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA YIIPAB/IEHUSA

HamnpasyieHnue/cnenaaibHOCTb 09.03.01 MiudopmaTHKa ¥ BLIYHC/IUTE/IbHAsA TEXHUKA

INOArOTOBKH

Crnenuanusanys/mpoduib/mporpaMmMa  ABTOMAaTH3HPOBAHHBIE CHCTEMBI 00padoTKH HH(GOPMAIUHU U YIIPAB/IeHUs B

MOJTOTOBKH 00pPTOBBIX BHIYUC/IUTEIbHBIX KOMILIEKCAX
YpoBeHb BbICILIEro 00pa3oBaHus BakajaBpuar
®opma obyueHus OuHasn
®dakyneTeT U NudopManHoOHHBIX M YIIPAB/IAIIIHX CHCTEM
Beinyckaromas Kadeapa 14 PAANOJJIEKTPOHHBIE CUCTEMbBI YITPAB/TIEHUSA
Kadeapa-pa3padorunk paboueit N9 CUCTEM YIPAB/IEHUS U KOMITbFOTEPHBIX TEXHOJIOT Ui
NPOrpamMMbI
a YACDHI (o HaIMUHI0 BH/IOB 3aHATHH) o
E E ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOSATEJ/IBHAS PABOTA B
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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)

09.03.01 VindopmaTvKa U BEIUMC/INTEIbHAsA TEXHUKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 9 CUCTEM YTIPABJIEHUSA 1 KOMITBFOTEPHBIX
TEXHOJIOT U
Mutun ®énop BacunbeBud, K.T.H., JOLIEHT, JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka .
paboueti nporpamMmel 19 CUCTEM YITPAB/TIEHUA U KOMITBIOTEPHBIX TEXHOJIOT U

3aBepytomuii kKadesnpoit Marsees C.A., K.T.H., J0LI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N4 PAINOIJIEKTPOHHBIE CUCTEMBI YITIPAB/IEHUA

3aBepytommii kKadenpoii Crpaxor C.1O., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA YIIPABJIEHUSA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-4.2 — crnocoOHOCTE BLITIOJIHATE MAaTeMaTHUeCKOe MOJe/IMpOBaHKe 00LEKTOB U nponeccoB MO THUIIOBBIM
MeTOAWKaM, B TOM UHrCJ/ie C UCII0/Ib30BAHHWEM CTAHAAPTHBIX IMAKeTOB IPUK/IaJAHBIX ITPOTPaMM

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-4.2

3HAHUS:

ocobeHHOCTel (YHKIIMOHUPOBAHUS, MaTeMaTHUeCKHX CXeM M CPeZCTB OIMUCAHUs, METO/I0B aHaau3a 1
CUHTEe3a HEJUHEWHBIX W I[UGPPOBBIX CUCTEM YIIPAB/IE€HUS, 3aKOHOMEPHOCTeM MpeoOpa30BaHUs CyYalHBIX
CUTHAJIOB JIMHEWHLIMU U HeJTMHeMHBIMU CUCTeMaMHU;;

YMeHUs:

TPUMEHSATh OCHOBHbIE TOUHbIe W TIPUOVDKEHHbIE METOAbI /I aHa/IM3a HeMHEHHBIX, AUCKPETHBIX U
CTOXaCTUYECKUX CUCTEM;;

HABbIKU:

MOCTPOEHUsI U HCIIO/b30BaHUsI Mojie/ield JMHeNHbIX, HeTUHEeWHbIX, JUCKPETHBIX U CTOXaCTUUeCKUX
CUCTeM B Cpefie aBTOMAaTH3al[i1 UH)KeHePHBIX U HayYHbIX pacueTOoB, pellleHus 3a/lau UX aHa/li3a U CUHTe3a;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa TEOPUSA YIIPAB/IEHUS siBnsierTcsi AUCLUIUTMHON YacTH, popMupyemoit
y4acTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsenuto 09.03.01
Huopmamuka u bluucaumensHAas mexHukd.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, TEOPETUYECKHE OCHOBBI 3JJ/IEKTPOTEXHWUKYW, BBEJEHUE B
NMHO®OPMAILIMOHHBIE TEXHOJ/IOI'MA, OCHOBBI TEOPNN YIIPAB/IEHUS.

CojepkaHue  JUCLMIUIMHBI  SIB/ISIETCSI OCHOBOM  /iJid  OCBOEHHUS  JAMCLUILIUH: HAY‘—IHOV-
NCCIIEJOBATE/IbCKASI ~ PABOTA, BBITIOJIHEHUE n 3AIIIATA  BBIIIYCKHOU
KBAJINMOVNKATTMOHHOU PABOTDBIL.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MareMaTUueCcKOro aHaar3a U MOoZle/IMPOBaHNs], TeOPeTUUEeCKOro U SKCIIepUMeHTaIbHOI0 UCC/Ie/l0BaHus B
rpodeccroHaTBEHON eI TeTbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMATh TIPUHITUIILI Pab0Thl COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH U
MIPOrPaMMHBIX CPeJCTB, B TOM UHCJ/Ie OTeYeCTBEHHOTO TIPOM3BO/CTBA, U UCIIOIb30BaTh UX IIPU peLleHrnn
3a/1au ripoeccUoOHaNBHOU AesiTe/IbHOCTH

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHHUKOB MH(GOPMALUY 1
JAHHBIX, BOCIIPUSTUIO, aHa/IU3y, 3allOMHUHAHHIO U Ilepejjade HH(POPMAaLIMK C UCI0/Ib30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaKXKe C TIOMOIIBI0 a/TTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHbIX UCTOYHHKOB
JJAHHBIMHU C 11e/1bi0 3¢ QeKTUBHOTO MCII0/Ib30BaHMsI TI0/TyueHHONW MH(OpMaLUU AJIs pelleHus 3a/a4y

e TICK-4.2 — Crioco0eH BBITIO/IHATH MaTeMaTHUeCKoe MO/ie/TMPOBaHKe 00BEeKTOB U MPOLIeCCOB T10
TUTIOBBIM METOZIMKaM, B TOM YHCJ/Ie C UCII0/Ib30BaHeM CTaHJapTHBIX MaKeTOB MPUK/IaJHBIX TPOrpamMm



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pen 1. DneMeHTBI COBpeMeHHOi Teopuu ynpasaenus. 1.1. [TousaTus nonHoi
1 yacTHYHOM yripaBnsiemoct. Kputepuu yrpasnsemocTy. 1.2. TIOHATHs MOTHON 1
yacTuuHOM Habogaemocty. Kpurepun Habmogaemocty. 1.3. TIpUHLHMIBI

3 6 TIOCTPOEHMS U pacyeTa MOJa/IbHBIX PETY/ISTOPOB 110 COCTOAHUIO U 10 BBIXOAY 15 10 4 4 2 5 15
obbekTa yrpaseHus. 1.4. [TocTaHOBKa 3aia4¥ OLleHUBaHUsI COCTOSIHHS 0ObeKTa
ynipaerenust. Habmoparem coctosiust. 1.5. VeHTHUKALMS BHEIHUX
BO3/ielicTBHIt Ha cucTeMy. 1.6. [IpuMeHeHMe Cpe/ibl aBTOMATH3alMK HH)XXeHEePHbIX 1
HayUHBIX PaCyeTOB /Il aHa/Iku3a CUCTeM yIipaB/IeHUs.

Pa3paen 2. AHa/Iu3 NPOLIECCOB B He/IMHEHHBIX cucTeMax. 2.1. Knaccudukarms
He/lMHeHHOCTeit. 2.2. Oco6eHHOCTH MPOLIECCOB B HETMHEHHBIX CHCTeMax. 3a/jaul U 4 5 P 0 0 P 10
MeTO/ibl TEOPHH HeTMHeHHBIX cucTeM. 2.3. PacueT npoLieccoB B HeJTMHeHHbIX
cucremax. MeToz, NIpUacoBbIBaHUsI.

Paspen 3. YacToTHbIe MeTO/bI aHA/IM3a He/TMHEHHbIX cucreM. 3.1. Metoz
rapMOHHMYeCKO#l JINHeapH3aL{{K: OCHOBHbIE [T0I0)KEHHS, CII0COOBI BBIUNCIEHHS

K03 (ULMEeHTOB rapMOHMYECKO# IMHeapu3aLyu. 3.2. YpaBHeHHe TapMOHUUYECKOrO
6asanca. 3.3. Anrebpanyeckuii criocob onpeziesieHNs TapaMeTpoB MePHOJNUeCKUX
6 PEeXXMMOB 1 MCC/Ie[I0BaHUs UX yCTOIUMBOCTHU. 3.4. HaCTOTHBIH Cr1ocob orpefe/eHust 31 18 6 6 6 13 20
1apaMeTpPOB MepUOANYeCKUX PeXXUMOB U UCCIel0BaHUS UX YCTOHUMBOCTH. 3.5.
TTonsiTHe abCoMOTHON yCTORUMBOCTH He/IMHeWHOMN crucTeMbl. Kputepuii
abcosmoTHo#t ycToitunBocti B.M. TornoBa. 3.6. VcciegoBanue aBTokose6aHmii 1
abCOMIOTHOM YCTOIHYMBOCTH B CPe/ie aBTOMATH3aLMN HH)KEHEPHBIX U HAyYHBIX
pacyeToB.

Paspen 4. Merop da3oBoro npocrpascrsa. 4.1. Beibop 6a3uca u ocrpoeHue
(ha30BbIX MOPTPETOB JIMHEHHbIX U He/IMHEeHHbIX chcTeM. 4.2. THrbl 0coObIX TOUeK U
0COObIX JIMHUIA, pacyeT U aHa/IU3 yCTOWUMBOCTH COCTOSTHUI PAaBHOBECHSI CUCTEMBI.
3 6 4.3. AHanu3 v CUHTe3 HeJIMHEelHBIX 3aKOHOB YIpaB/ieHUs MeTo/oM (ha30Boi 23 15 8 4 3 8 20
MI0CKOCTH. 4.4. CUCTEMBI C IlepeMeHHOM CTPYKTypO. CKOJb3silljie PeXXKUMbI B
HeJIMHeWHbIX cucTeMax. 4.5. VccnefoBaHue CUCTeMBI C TIeDeMeHHOM CTPYKTYPOH B
Cpe/le aBTOMATH3allii MH)KeHEePHbIX ¥ Hay4YHbIX PAaCUeToB.

Paszpen 5. PacueT cyuaiHbIX NPOLECCOB B CHCTeMax ynpas/ieHus. 5.1.
OCHOBHbIe XapaKTePUCTHKH CTyyaitHbIX NpoLjeccoB. 5.2. CrieKTpasbHbIi MeTos,
3 6 pacyeTa CTal{OHAPHBIX C/Ty4aiHbIX MPOLIECCOB B CUCTeMaXx yrpae/ieHus. 5.3. 11 7 4 0 3 4 15
TMoctpoenue u pacuet hopMHUPYIOLIKX GUIETPOB. 5.4. MeTo/| CTaTUCTHYeCKOH
JIMHEeapH3aLvu.

Pa3paen 6. Teopusi AMCKPeTHBIX cHcTeM ynpaeieHus. 6.1. OcobeHHocTH
LM(POBBIX U AUCKPETHBIX CHCTEM yrpaBieHus. KBaHToBaHHe curHana. Mogesnb
MMITY/IbCHOTO 371eMeHTa. TIprMeHeHe MaTeMaTHUYeCKOro arnrapara pelieTyaTbix
(yHKLMI ¥ pa3sHOCTHBIX YpaBHEHHUH /151 ONIMCAHUsI TPOLIECCOB B JUCKPETHBIX
cucreMax. 6.2. [luckpeTHoe npeobpa3oBaHue Jlanaca. Z-npeo6GpasoBaHue U ero
OCHOBHBbI€ CBOHCTBA. [JCKpeTHasi riepesiaTouHast pyHKLus. 6.3. JJUCKpeTHbIe
riepeziaTouHble (PYHKLIMK HerpepbIBHOM YaCTH CUCTeMbI C 9KCTPArosTopaMu 24 16 10 3 3 8 20
HYJ/IeBOTO U NepBOro nopsiika. 6.4. YacToTHbIe XapaKTepUCTUKU JUCKpeTHbIX CY.
TMpubnKeHHast METOAMKA TOCTPOEHHsI MICEB0YACTOTHBIX XapaKTepPUCTHK. 6.5.
Ananu3 ycToHuMBOCTH U KayeCTBa JUCKPeTHBIX cucTeM. OljeHKa 3araca
ycToitunBocTy. PacueT ycraHOBUBIIMXCS olMO0K. 6.6. [TocTaHOBKa 33/jaui CHHTe3a
1MdpoBbIX cucTeM. Koppexijs ¢ moMolibio 1dpoBOro KOppeKTUpYIOLIero
yctpoiicta. 6.7. CHHTe3 ¥ MCC/lefjoBaHHe KauecTBa LU(POBOIT CUCTEMBI B cpefie
aBTOMATH3aLM1 MHKeHEPHBIX U HayUYHbIX PacueToB.

Bcero 3a 6 cemecTp 108 68 34 17 17 40 100

Bcero no gucuuninHe 108 68 34 17 17 40 100

3.2. AyANTOPHBIA MPAKTHKYM

Ne Homep u HauMeHOBaHuUe pasjesna Oo0bem,
TeMa npakTH4eCKOro 3aHATHA
n/n JAUCLIUTIAHBI ay/i. 4acoB
1 Pa3pen 1. DneMeHThI COBpeMEHHOMN YipaB/sieMOCThb ¥ HabJTI0[aeMOCTh TUHEHHBIX 2
TeOpHH yTpaB/IeHus. cucTteM. MogianbHOe yTripaByieHue
7 PacyeT napaMeTpoB aBTOKO/Ie0aHU U aHa/IU3 UX 2
YCTOMYUBOCTU

Paspen 3. YacToTHBIE METOZBI aHAIM3a

N Ananu3 abcomoTHON YCTOMUMBOCTH
3 |HeJMHEWHBIX CUCTEM.

HeJTMHEeHHbIX CUCTEM.

4 KonTponbHasi pabora Nel 2
5 Amnanu3 0cobbIX Touek 1 mocTpoeHue (Ha3oBbIX ?
Pazgen 4. Metop dha3zoBoro MOPTPETOB TUHEUHBIX CUCTeM
NPOCTPaHCTBa. AmnHanmu3 0coObIX TOUEK U TIOCTpoeHHe (ha30BbIX

MOpTPETOB HeTMHeMHBIX CUCTEM
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7 |Pa3gen 5. PacueT ciiyualiHbIX PacueT xapakTepuCTUK CTaLlMOHAPHOTO 1
MPOLIECCOB B CUCTEMax yrpaB/ieHUsl. cnyyvaiiHoro npouecca B CY
8 KonTponbHast pabora Ne2 2
AHanu3 yCTOMUMBOCTH U KaueCTBa UCKPEeTHOU
9  |Pazgen 6. Teopust AUCKPETHBIX CHCTEM 1
CUCTEMBI
YIIpaB/IeHUSI.
10 AHa/u3 NpoLeccoB B AUCKPeTHBIX CUCTeMax 2
Bcero 3a 6 cemecTp 17
3.3. JIaGopaTopHbIil NPAKTHKYM
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
Tema /1ab0paTOPHOro NPAaKTUKyMa
n/n pa3jesna JUCIUNIUHBI ayji. uacoB
Pazgen 1. DneMeHThI
o WccnenoBaHue 0OCHOBHBIX METOZOB MOBBILLIEHUS
1  |coBpeMeHHOU Teopuu 4
TOYHOCTU CHUCTEM aBTOMAaTU4YeCKOro yIpaB/ieHUs
YIIpaB/IeHUSI.
2 ViccnepoBanye aBTOKo/Ie0aHUl B HEJTMHEMHOW CUCTEME 4
Pasgen 3. YacToTHBIE METOBI 1 — ol CAY
3 |aHa/mi3a HeNMHEHHBIX CHCTEM. CC/le[j0BaHKe yCTOMYUBOCTU HeJITMHEHHOU c 2
HeeZIMHCTBeHHbIM COCTOSIHUEM paBHOBeCHs
Pazgen 4. Meton dha3zoBoro . .
4 WccnenoBaHre cucteMsl C riepeMeHHOU CTPYKTYPOU 4
[IPOCTPAHCTBA.
Pazpen 6. Teopust AUCKpPETHBIX o o
5 i PHA AHCKP Uccnepoanue CAY ¢ AUCKPETHOM KOpPeEKLIYeN 3
CUCTeM YITIpaBJIeHUS.
Bcero 3a 6 cemecTp 17
3.4. CamocrosTe1bHas pabdora crygenrta (CPC)
Ne | Homep 1 HanMeHOBaHue pas3/jesia Oombem,
Copep)xaHue yueOHOro 3afaHust
n/n JUCLIUNIUHBI 4acoB
W3yueHnue npefyCMOTpPeHHBIX IPOrpaMMOM
1 [UIaKTUUYeCKUX eJUHUL] TI0 peKOMeHyeMOoi 2
Pasgen 1. DneMeHTHI coBpeMeHHoOM |[IUTEPaType
2  |reopuu yIIpaB/IeHUs. [NoaroroBka K NMpakTH4YeCKUM 3aHATUSIM 1
3 IToAroTOBKA K BBITIOJTHEHUIO U 3alfUTe J1ab0paTOPHOM 7
paboThbI
N3yuenue ripeyCMOTPEHHBIX TIPOTPaMMOM
Pazpen 2. AHanus npoueccos B Y PeAy p porp .
4 o JUAKTUYeCKUX eJUHUL] 110 peKOMeHAyeMOou 2
HeJIMHEeWHBIX CUCTeMax.
JuTeparype
N3yuenue ripefyCMOTPEHHBIX TIPOTPAMMOM
5 IUJAKTUUeCKUX eJUHUL] [0 PeKOMeHyeMOi 4
JuTeparype
Paspen 3. YacToTHBIE METObI
6 o ITogroTroBKa K MpakTAYeCKUM 3aHSTASIM 1
aHa/M3a HeJIMHeHMHbIX CUCTEM.
v IMToAroToBKa K BBITIO/THEHHIO U 3alyTe 1abopaTopHBIX 6
pabor
8 IMToaroToBKa K KOHTPOILHOM paboTte 2
N3yueHue npeyCMOTPEHHBIX NTPOrPaMMOM
9 [IUIaKTUUYeCKUX eJUHUL] TI0 PeKOMeHZyeMOoi 4
Pazgen 4. Metop dha3zoBoro JIMTEparype
10 |mpocTpaHcTBa. ITogroToBKa K pakTU4yeCKUM 3aHATUSM 1
1 IToAroTOBKA K BBIMOTHEHHIO U 3alljUTe 1ab0paTopHOM 3
paboThI
N3yuenue ripefyCMOTpPeHHBIX IPOrPaMMOM
12 . UIaKTUUeCKUX eJUHULI TI0 peKOMeHAyeMoi 1
Paspen 5. Pacuer ciiyqalHbIX uTeparype
MPOLIECCOB B CUCTEMax ympaB/ieHUsl.
13 [ToaroTroBka K ripakTHueCKUM 3aHSITHSIM 1
14 IToaroroBKa K KOHTPOJILHOM paboTe
Pasgen 6. Teopust AUCKPeTHBIX W3yuyeHne npefyCMOTpPeHHBIX IPOrPaMMOM
15 |cucrem ympas/ieHus. [UIaKTUYeCKUX eJUHUL] TT0 peKOMeHZyeMOoi 4
JuTeparype
16 [ToaroroBka K npakThyeCKUM 3aHATHAM 1
7 25218




17 |Ho,qr0TOBKa K BBITIOJTHEHUIO 1 3all[UTe 1ab0paTopHOM 3
Bcero 3a 6 cemecTp 40
4. ®OPMBbI KOHTPOJIA OCBOEHVA JUCILIUIT/IMHbI
CEMECTP HEJEJ/IN CEMECTPA
2| 3 6|7 8 9/10 | 11 (12|13 14 15| 16 17
6 JIP P | JIP | Kontp.P. P | JIP JIP | Kontp.P. AP | JIP, Tecr, 3au.

Yciio0BHBIE 0003HAYCHUSA:

P — nuarHocTrueckasi paboTa;
JIP — naboparopHast pabora;
KonTp.P. — KOHTpO/bHas pabora;
TecT — TecT;
3au. — 3aYeT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOZIMTCS B IUCKPETHbIE BDeMeHHbIe MHTepPBAaJIbI B
ciepyroumx popmax:

e UArHOCTUYeCKas pabora;
JlabopatopHasi paboTa;

[ ]
e KOHTpOJ/IbHast paboTa;
[ ]

TecCT.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOAUTCA B q)opmax:

¢ 34dyeT.

25218



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. I1anTenees, A. C. boprakoBckuil. . Teopus yripaBieHus B IpuMepax U 3agadax. Mocksa: UTH®PA-
M, 2016, 5. pec.
2. B. P. AuzpueBckuii, B. FO. EmenbsiHoB, b. @. KopoTtkoB. Teopus yripasnenus. CI16.5I'TY "BOEHMEX"
uM. 1. ®. YcruHogsa, 2010, 169 k3.
3. B. A. becekepckuii, E. IT. ITonos. . Teopust crctemM aBToMatrueckoro yrpaenenus. CII6.: ITpodeccus,
2003, 169 3k3.
4. B. 10. EmenbsiHoB, A. 1O. 3axapos, E. A. Kypuiosa. . OcHoBbl Teopuu yrpasienust. CI16.BI'TY
"BOEHMEX" um. I. ®. YctuHoBa, 2015, 142 3Kk3.
5. B. 0. EmenbsiHOB, A. FO. 3axapos, O. A. MumimHa. . Teopus ynpaesnenusi. CI16.6I'TY "BOEHMEX"
uMm. 1. ®. YcruHoga, 2020, 351. pec.
6. B. 0. EmenbsHog, A. FO. 3axapoe, O. A. MuiuiHa. . Teopus yrpaenenus. CI16.BI'TY "BOEHMEX"
uM. 1. @. YcrunHosa, 2020, 42 5k3.
7. B. FO. EmenbsiHoB, A. FO. 3axapos, O. A. MummmHa. . Teopus ynpasnenus. CI16.6I'TY "BOEHMEX"
uM. 1. @. YcruHoBa, 2019, 93 3ks.
8. B. 0. EmenbsiHOB, A. FO. 3axapos, O. A. MummHa. . Teopus ynipaesnenusi. CI16.6I'TY "BOEHMEX"
uMm. 1. ®. YctuHoga, 2019, 35. pec.
9. B. FO. EmenbsiHoB, O. @. Yepkacos. . OcHoBbI Teopuu yripasienus. CI16.BI'TY "BOEHMEX" um. /1. ®.
YctuHoBa, 2016, 31. pec.
10. B. FO. EmenbsiHoB, O. @. UepkacoB. . OcHoBbl Teopru ynpasienus. CI16.6I'TY "BOEHMEX" um. [1. ®.
YcruHoBa, 2016, 75 3K3.
11. W. B. MupoiuHuK. . Teopysi aBToMaTUUeCKOro yrnpasreHusi. JIuHeliHble cucteMsl. M.: ITutep, 2005, 19
9K3.
12. N. B. MuponHuk. . Teopust aBTOMaTHUeCKOTo yIipaByieHus. HenvHeliHble ¥ ONTUMa/bHEIE CUCTEMBI. M.:
ITurep, 2006, 19 3k3.
13. . JI. Kopoboga. . Teopust aBToMarrueckoro yrpasnenus. CI16.BI'TY "BOEHMEX" um. [I. ®.
YctunoBa, 2011, 551. pec.
14. . J1. Kopoboga. . Teopusi aeromatuueckoro ynpasienusi. CI16.6I'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2011, 106 3k3.
15. . JI. Kopo6oga, B. I1. PoauH. . Teopust aBTomatrueckoro ynpaeienus. CI16.5I'TY "BOEHMEX" um.
. @. YcruHoBa, 2008, 157 3Kk3.
16. 1. JI. Kopoboga, B. H. ITlep6a. . [IpumeHeHre npeobpa3oBanus Jlariaca Jyisi pelieHust HHXeHePHBIX
3azau. CI16.BT'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2005, 371. pec.
17. W. JI. IletpoBa, B. FO. EMenbgHOB. . AHa/IW3 U CUHTE3 JUCKPETHBIX CUCTEM aBTOMATHUeCKOTrO
yTipaBjieHus jietatenbHbIx anmaparoB. CII0.6T'TY "BOEHMEX" um. [I. ®. YctuHosa, 2017, 311. pec.
18. 1. JI. [TetpoBa, B. FO. EMenbsHOB. . Teopusi aBTOMaTHUYeCKOTr0 yIIpaBAeHUs JUCKPETHBIX U L(POBBIX
cucteM jleTaresibHbIX amraparos. CI16.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2016, 44 3K3.
19. H. I1I. JemenkoB. . CtatucTrdeckas JUHaMKKa CUcTeM ynpasneHus. M.: 3g-so MI'TY um. H. 3.
Baymana, 2017, 35 3ks.
20. H. I1. JemeHkoB, E. A. MukpuH. YnpaBneHue B TeXHUUeCKHUX cucteMax . M.: M3a-so MI'TY um.
Baymana. 3onorasa konnekuus, 2017, an. pec.
21. 10. B. 3aramBunu, A. A. Ilyrau. . Teopus uudposoro ynpaenenus. CI16.5I'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 2012, 125 9K3.

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuognueckue U3faHusL:
He TpeOyroTCSI.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHWsI TUCLIUTI/TVHBI, /IeKTPOHHbIE OMOINOTEeUHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynaamenTansHas 6udauoreka BI'TY «BOEHMEX» um. [1.D.
YcTruHOBa;

2. https://urait.ru — I'maBHast — O6pa3oBaresnbHas iargopma FOpaiit. 1151 By30B ¥ CCy30B.;

3. http://e.lanbook.com — 3BC JlaHs.
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CoBpemeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHbIX:

1. https://rusneb.ru — HatjuoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byHIaMeHTaTbHBIX UCCIe0BaHNH.

WHdopmaliioHHbIe CripaBOYHbIE CHCTEMBI:
1. Texakcnept — MHbOpMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/aupoBaHust: HopMel, mpaBuia, CTaHAApTHI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepatud BI'TY "BOEHMEX" um. /1. ®. YCTHHOBA;
3. http://www.consultant.ru/- Koncynsraatllntoc- nHGOpMalMOHHBIN TOPTas IPaBOBOI MHGOPMALUH.

5.5. IIporpaMMHOe 0becrieueHue:

1. Matlab 2015a SP1;
2. Scilab 6.0.2.

5.6. Ml opmarioHHbIe TEXHOJIOTUH:

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

6.1. JleKijnoHHbIE 3aHATHSA:

1. TIpoexTop;
2. AymuTopusi C YMC/IOM MTOCA/JOYHBIX MeCT He MeHbllle KOJMyecTBa 00yJarommxcs.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;
2. AyauTopusi ¢ UMC/IOM NT0CaZI0YHBIX MECT He MeHbIIle KOJIMYeCTBa 00yJaroIuxcsl.

6.3. JTaGopaTopHbIe 3aHATHA:

1. TIpoekTop;

2. AyIUTOpUS C YMCJIOM MTOCA/[OYHBIX MECT He MEeHbIIe KOJTMYeCcTBa 00yJaroImxcs;
3. Matlab 2015a SP1;

4. Scilab 6.0.2.

6.4. IIpouee:

1. pabouee mMecTo MpernojaBaTesisi, OCHaIL[EHHOE KOMITbIOTEPOM C AOCTYIIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, IipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
TEOPUS YIIPABJIEHUST

AnHoTanusa paboueii nporpaMMsl

Ouctiuninna TEOPUS  YIIPAB/IEHUS sansieTcss  AUCLIMIVIMHOW — 4vacTtv, ¢opMupyeMoii
yYacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOATOTOBKY 110 Harpaeienuio 09.03.01
Hngopmamuxa u ebiuucaumenbHas mexHuka. JucidriiMHa peanu3yeTcs: Ha dakyabrete M VHDOPMaIMOHHBIX
u yrpapssitorux cuctem BI'TY "BOEHMEX" um. [1.®. YctuHoBa kKadeznpoit U9 CUCTEM YITPABJIEHUA
1 KOMITBFOTEPHBIX TEXHOJIOT MIA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
IICK-4.2 crioco6HOCTh BBIMOMHATE MaTeMaTUUECKOe MO/e/IMpOBaHHe OOBLEKTOB M MPOLIECCOB 110 THUIIOBBIM
MeTOJ1KaM, B TOM UKCJ/Ie C UCI0/Ib30BaHUEM CTaH/apTHBIX MaKeTOB MPUK/IaJHbIX POTrpamMM.

Copiep>KaHue AUCLIUIIMHBI OXBaTbIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C MaTeMaTHMUYeCKHM anrapaToM, OOLMMH U
CreljMa/JbHBIMA METOJAMH aHaly3a M CHHTe3a HeJMHeHHbIX, [JUCKPeTHbIX M CTOXaCTUUeCKUX CHUCTEM
yTIpaB/ieHHs] TEXHUUYeCKMMH OOBeKTaMM, a TakKe BKJIFOYaeT BOTMPOCHI COBPEMEHHOW TeOpHH YIIpaBJeHUs:
yIIpaB/sieMOCTb M HaO/I0laeMOCTh CHCTeM, OLleHHMBaHHMe COCTOsiHHe OObeKTa YIpaBjeHWs U BO3MYILIeHHH,
MO/la/IbHOE yTIpaB/ieHue.

[TporpamMmoil AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[jyIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
e KOHTpOJbHas pabora;
* TecT.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 33ueT.

OOmias TPyJ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpamMMol JUCIUIJIHHEL

TIpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHATHS (34 4.), mpakTuueckue 3aHsTus (17 u.), maboparopHblii mpakTikyMm (17
4.), camMocTosATe/TbHas pabota crynenTta (40 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEOPUS YIIPABJIEHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS 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.

HaumeHoBaHue padoThI

PexkomeHpiyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazpen 1. D/1eMeHTHI COBPEeMEHHOM TEOPUM YIIPaBJ/IeHUS.

N3yuenue ripefycMOTpPEeHHBIX
TPOrpamMMOoi TUAAKTAYE CKUX
eIVHULL TI0 peKOMEeHyeMOi
JIUTeparype

HO,E[FOTOBKEI K IIPpakKTH4e CKNM
3aHATUAM

TToAroTOBKA K BBITOJTHEHHIO 1
3a1ure 1abopaTopHOH
paboThI

b. P. AunpueBckuii, B. FO. EmenbsitoB, b. @. KopoTkos.
Teopwust ynipaenenusi: CI16.BT'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2010 (1aboparopHast pabota 1)

B. 1O. EmenbsnHoB, O. ®@. Yepkacos. . OCHOBBI TeOpUU
yripasnienusi: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2016 (nexkuuu 2-4,17-18)

B. 1O. EmenbsaHos, A. FO. 3axapos, O. A. MuiuHa. . Teopus
ynpaenenusi: CI16.BT'TY "BOEHMEX" um. []. ®. YcTuHOBa,
2020 (zausaTus 1,2)

A. B. ITanTenees, A. C. boprakoBckuii. . Teopusi yripaBieHUst
B IIpUMepax ¥ 3aja4dax: Mocksa: UH®PA-M, 2016 (1. 1.4.2,
nozpasz. 11.2)

. B. MupoiHuk. . Teopyst aBTOMaTUueCKOro yIIpaBJIeHusl.
Jluneitnbie cuctemsl: M.: TTutep, 2005 (riogpa3z.
5.3,7.3,7.4,8.2,8.3)

B. 1O. EmenbsinoB, A. FO. 3axapos, O. A. MuimHa. . Teopus
ynpaeinenus: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTHHORa,
2019 (ekiuu 1,2)

B. IO. EmenbsiHoB, A. FO. 3axapos, E. A. Kypunosa. . OCHOBbI
Teopuu ynpasnedusi: CI16.BI'TY "BOEHMEX" um. [I. @.
YctuHOBa, 2015 (3aHsTHE 9)

FO. B. 3aramBumm, A. A. [lyrau. . Teopus 1iudbpoBoro
ynpaenenusi: CIT6.BT'TY "BOEHMEX" um. []. ®. YcTHHOBA,
2012 (noppasg. 2.1, 3.6-3.8)

H. I1. emenkos, E. A. MukpuH. YIipaB/ieHue B TeXHUUECKUX
cucreMax : M.: 3g-Bo MI'TY um. Baymana. 3onoTas
kosutekuusi, 2017 (maparp. 9.2, 11.2, 14.3)

N. JI. Kopoboega. . Teopusi aBTOMaTHU€CKOI'O YIIPaB/IeHMS:
CII6.BI'TY "BOEHMEX" um. I. ®. YctuHoBa, 2011 (1ekiust
4)

M. B. MupomHuk. . Teopust aBTOMaTiueCKOro yrpasJieHHs.
HenuneliHble u onTuMasbHble cucteMbl: M.: [Turtep, 2006
(maparp. 4.1)

Wrtoro no pa3geny 1

Pa3pen 2. AHa/IM3 NMPOLECCOB B HEJIMHEHHBIX CHCTEMax.

N3yuenue ripefycMOTpPeHHBIX
TpOrpamMMoi IUAAKTUYe CKUX
eIVHULL TI0 peKOMEeHyeMOi
JIUTEeparype

N. JI. Kopoboga. . Teopusi aBTOMaTHUECKOT'O YIIPAB/IeHUS:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011 (1ekiust
25)

. B. MupoiHuk. . Teopys aBTOMaTUueCKOro yIpaB/IeHusl.
HenuneliHble u onTuMainbHble cucteMbl: M.: [Tutep, 2006
(maparp. 1.2,2.1,3.1)
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B. 0. EmensbsHoB, A. FO. 3axapos, O. A. MummHa. . Teopus
ynpassnenusi: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa,
2019 (nekuus 3)

B. A. Becekepckuii, E. I1. IToros. . Teopusi cuctem
aBTOMaruueckoro yrpasnenust: CII0.: [Tpodeccus, 2003
(tnaBa 16, maparp. 17.1,17.2)

B. 0. EmenbsHoB, A. FO. 3axapos, O. A. MummHa. . Teopus
yripasnierusi: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2020 (3anHsiTue 3)

A. B. ITanTtenees, A. C. boprakoBckuil. . Teopusi yripaBieHus
B IpuMepax U 3afiadax: Mocksa: UH®PA-M, 2016 (rozapasz,.
7.1,7.2)

H. I1. lemenkoB, E. A. MUKpuH. YrpaBieHue B TEXHUYECKUX
cucrtemax : M.: U3a-so MI'TY um. baymana. 3osoras
kosutekuus, 2017 (nmaparp. 7.1)

Wrtoro no pasgeny 2 2
Pa3pen 3. UacToTHbIE MeTOABI aHA/IU3a HeJIMHEHBIX CHCTEM.
A. B. ITanTtenees, A. C. boprakoBckuil. . Teopusi yripaBieHUs
B rpuMepax U 3afayax: Mocksa: UH®PA-M, 2016 (moapasz,.
8.2,8.3)
Wsyuenne npegycmorpennbix | H- I1. [lemenkos, E. A. MUKpuH. YTipas/eHue B TEXHMUeCKUX
TIPOrpaMMOii AU/jaKTHUe CKHX cucrtemax : M.: M3a-so MI'TY um. baymana. 3osoras
e/IMHHL] T10 PEKOMEH/yeMOii kosuteknys, 2017 (nmaparp. 8.2,8.3) 4
nUTepaType b. P. Augpuesckuii, B. 1O. Emenbsanos, b. ®@. KopoTkos.
Teopust ynpaenenusi: CI16.5T'TY "BOEHMEX" um. []. ®.
YcruHoBa, 2010 (naboparopHbie paboTsl 3,4)
B. A. Becekepckuii, E. I1. IToroB. . Teopusi cuctem
aBTOMaruueckoro yrpaenenus: CI16.: TTpodeccus, 2003
(maparp. 17.3, maBa 18)
ToaroroBka K npaktuueckum | B- FO- EMenbanos, A. FO. 3axapos, O. A. MutmHa. . Teopust
3AHSTHSIM ynpasnenusi: CI16.BT'TY "BOEHMEX" um. []. ®. YcTtuHOBa, 1
2019 (nexkuuu 4-6)
WM. JI. Kopoboga. . Teopusi aBTOMaTHUeCKOI'O YIIPaB/IeHUS:
CII6.BI'TY "BOEHMEX" um. I. ®. YctuHosa, 2011 (ekius
28,29)
IloAroToBKa K BBITIOTHEHHUIO 1 B. 10. EmenbsiHOB, O. ®@. Yepkacos. . OCHOBBI TeOpUH 6
3aiuTe 1a60paTopHBIX paGoT ynpasinenusi: CII6.BI'TY "BOEHMEX" um. []. ®. YcTuHOBa,
2016 (nexuywm 7,11-13)
B. 1O. EmenssinoB, A. FO. 3axapos, O. A. MuimHa. . Teopus
ynpaeinenusi: CIT6.BT'TY "BOEHMEX" um. /. ®. YcTHHOBa,
[MToAroToBKa K KOHTPOJILHOM 2020 (3ansTus 4-6)
paGote B. 1O. EmenbsiHoB, A. FO. 3axapos, E. A. Kypunosa. . OCHOBBI 2
Teopuu ynpasnedusi: CI16.BI'TY "BOEHMEX" um. [I. @.
YcruHoga, 2015 (3ansTus 3,6,7)
Wrtoro no pa3geny 3 13
Pa3pen 4. Metop ¢a3oBoro npocrpaHcTBa.
N3yueHue ripesyCMOTpPEHHBIX b. P. AusipueBckuid, B. FO. EmenbsiHoB, b. @. KopoTkos.
rporpammoii auzakrnueckux | Teopus ympasnenus: CII6.BI'TY "BOEHMEX" um. 1. @. 4
eTUHUL] 10 PEKOMEH/[yeMOH YcruHoBa, 2010 (1aboparopHast paborta 5)
JiTeparype A. B. IlanTtesnees, A. C. boprakoBckuil. . Teopus yrpas/ieHNs
IToAroToBKa K NpakTHUecKuM | B IPUMepax u 3afa4ax: Mocksa: UHOPA-M, 2016 (nogpasz,. 1
3aHATUSAM 8.1)
TT0/IrOTOBKA K BHIMOMHEHMIO 1 B. A. Becekepckuii, E. I1. IToros. . Teopusi cuctem 3
samuTe 1a6opaTopHoii aBTOMaruueckoro yrpasnenust: CII6.: [Tpodeccus, 2003
paboTbi (rnaBa 16, maparp. 7.1,7.4)
B. I0. EmenbsHos, A. FO. 3axapos, O. A. MuiuHa. . Teopus
ynpassnenusi: CII6.BI'TY "BOEHMEX" um. []. ®. YctuHOBa,
2020 (3ausTHA 7-9)
B. 10. EmenbsHoB, A. FO. 3axapos, O. A. MuiuuHa. . Teopus
ynpasnenusi: CI16.BT'TY "BOEHMEX" um. /. ®@. YcTHHOBa,
2020 (nexrum 7-10)
H. I1. Jemenkos, E. A. MukpuH. YiipaB/ieHue B TeXHUUECKUX
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cucreMax : M.: 3g-so MI'TY M. Baymana. 3ooTas
kosnekuusi, 2017 (maparp. 8.1)
WM. B. MupoiHuk. . Teopys aBToMaTUueCKOro yIIpaBJIeHusl.
JluneitHbie cuctemsl: M.: TTutep, 2005 (raparp. 3.3)

N. J1. Kopo6oga, B. I1. PoguH. . Teopusi aBTOMaTHueCKOro
ynpasnenusi: CI16.BT'TY "BOEHMEX" um. /. ®@. YcTHHOBa,
2008 (3ansATHA 13,14)

. B. MupoiHuk. . Teopys aBTOMaTUueCKOro yIpaB/IeHusl.
HenuneliHble u onTuMainbHble cucteMbl: M.: [Tutep, 2006

(maparp. 2.1, rnasa 6)

Wrtoro no pasgeny 4 8
Pa3pen 5. Pacuer ciryuaitHbIX NPOI[€CCOB B CHCTeMaXx yIpaB/IeHHsl.
H. I1. lemeHkoB. . CTaTucTHYeCKas AUHAMUKA CUCTEM
ynpasnenusi: M.: N3n-so MI'TY um. H. 3. baymana, 2017
V3yueHue npe/lyCMOTPeHHBIX (rmagbt 1,6)
MPOrPaMMOi A1aKTHUeCKHX A. B. IlanTenees, A. C. boprakoBckui. . Teopus ynpasyieHus
eMHML] 10 peKOMeH/yeMol | B npumepax U 3aadyax: Mocksa: MH®PA-M, 2016 (riogpasz 1
MuTepaType 1.3,2.3,4.2,8.4)
N. J1. Kopoboga. . Teopusi aBTOMaTH4yeCcKOro yIpaB/ieHuUsI:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2011 (yiekiuu
22-24)
B. 0. EmenbsHoB, A. FO. 3axapos, O. A. MummHa. . Teopus
IMoAroToBKa K MPaKTHUeCKKUM | YTIPaB/IeHusI: CII6.BI'TY "BOEHMEX" um. [T. @. YcTHHOBA, 1
3aHATUSAM 2019 (]'IEKL[I/II/I 11—12)
B. A. Becekepckuii, E. I1. ITonos. . Teopusi cuctem
aBToMaruueckoro yripaenenus: CI16.: ITpodeccus, 2003
. (tmaBel 11,12)
ToAroToBKa K KOHTPOILHOH | B 1. EmenbsiHoB, A. FO. 3axapos, O. A. MuummHa. . Teopust 2
patore ynpasnienusi: CI16.BTTY "BOEHMEX" um. . ®@. YcTrHOBa,
2020 (3ansTus 10-11)
Wroro o pasgeny 5 4
Pazgen 6. Teopus JUCKpPeTHBIX CHCTEM yIIpPaB/eHMs.
N3yuenue npegycMotpenHsix | A. B. [1aHTtenees, A. C. boprakoBckuii. . Teopus ynpaBieHus
TporpaMMoli AUJaKTUUeCKUX | B ipuMepax U 3afauax: Mockea: UHOPA-M, 2016 (nogpa3,. 4
eIHULI TI0 peKOMeHyeMOit 5.1)
JUTeparype b. P. Augpuerckuii, B. FO. EmenbsitoB, b. @. KopoTkos.
HOAFOTOBKH K IPaKTUYeCKUM TEOPI/IH yIipaBJ/IeHUA: CII6.BI'TY "BOEHMEX" um. ,Z[ d.
SAHSTHSIM YetuHoBa, 2010 (1abopaTtopHast paboTta 2) 1
TTO/IrOTOBKA K BHITONHEHHIO 1 1O. B. 3aramBumnu, A. A. Ilyrau. . Teopusi uudposoro 3

3aumre s1ab0paTOpHOM

ynpasinenusi: CI16.BT'TY "BOEHMEX" um. []. ®. YcTuHOBa,
2012 (pa3pensi 1-3)

B. 1O. EmenbsinoB, A. FO. 3axapos, O. A. MuimHa. . Teopus
ynpaeinenusi: CIT6.BT'TY "BOEHMEX" um. []. ®. YcTHHOBa,
2020 (3ansiTus 12-13)

N. JI. Tletpoga, B. 0. EmenbsiHOB. . AHanu3 U CUHTe3
JIMCKPeTHBIX CHCTEM aBTOMAaTHUeCKOro YIpaBJieHNs
nietatenbHbIX anmapartoB: CI16.BT'TY "BOEHMEX" um. 1. ®.
Ycrunoga, 2017 (pa3zgensl 1-5)

M. B. Mupomnuk. . Teopust aBTOMaTiyeCKOro yIripasJieHHUs.
JIunelinele cuctemsel: M.: [Tutep, 2005 (maparp. 9.1)

W. JI. Kopoboga, B. H. Illep6a. . [TprmeHeHne
nipeobpa3oBanus Jlariaca 415 pellieHrs MHKeHepHBIX 3a/au:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2005 (eKuun
7-17,20)

B. 1O. EmenssiHoB, A. FO. 3axapos, O. A. MuvHa. . Teopust
yripasnienusi: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2020 (nekuuu 13-17)

N. JI. Tletpoga, B. 0. EmenesiHOB. . Teopus aBTOMaTH4eCKOro
yTIpaB/ieHUs JUCKPETHBIX U LU(PPOBBIX CUCTEM JIeTaTeIbHbIX
anmaparos: CIT6.BI'TY "BOEHMEX" um. [I. ®. YCcTHUHOBA,
2016 (mpakTuueckue paboTel 1-3)

B. A. becekepckuii, E. I1. ITonos. . Teopus cucrem

15

25218




aBTOMaruueckoro yrpaenenus: CI16.: TTpodeccus, 2003
(rnaBel 14-15)
H. I1. Jemenkos, E. A. MukpuH. YIipaB/ieHue B TeXHUUECKUX
cucreMax : M.: 3g-Bo MI'TY um. Baymana. 3onotas
kosinekiusi, 2017 (mmaparp. 5.1-5.4, 11.1)

Uroro no pasgeny 6 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPUS YIIPABJIEHUST

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocThyeckas pabora
* TeCT;

e KOHTpO/bHasi pabora;

e jyabopaTopHasi paboTa;

e 3auyeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

Tect

Tect (auarHoctuueckas pabora) BKarodaeT B cebst 10 BorpocoB. Bpems BeinonHeHust 20 MUHYT.
YcrelHoe NpoxoX/jeHue TecTa peruCTpUpyeTcs Ipy YC/I0BUM IT0/Iy4YeHust He MeHee 60% rnpaBUJIBHBIX
OTBeTOB.

KourtpoibHas padora

Kaxxaast KoHTposibHas paboTa BK/IIOUaeT B cedst iBe 3a/1au.
BanibHast o1jeHKa KOHTPOILHOM paboThI Ompe/ie/nsieTCsl TeXHOIOTUYeCKOM KapToi TUCIIUTI/IHEI.
IlomyckaeTcst TOBTOPHOE BBITIOJTHEHHE KOHTPOJIBHBIX PA0OT C 1e/1bI0 MOBBIIIIEHUS OL[eHKH.

JTa6oparopHas pa6ora

Homnyck k JIP:
- IOy CK K BBITIOJTHEHHIO TIepBbIX /ABYX JIP He mpeycMOTpeH.
- [JIsl IOTTyCKa K BBITIOJIHEHHUIO TPeThel 1 mocieAyouux JIP HeobxoquMa 3aliiuTa OAHON U3 BBITIOTHEHHBIX
paHee paboT.
TpeboBaHMst K BbINOIHEHUIO JIP:
- o BceM JIP HeoOxoavMo BeITIoNHEeHMe B cpesie Scilab/Scicos (MATLAB/Simulink, SiminTech)
VHZAVBU/YanbHOTO 3a/jJaHUs Y IeMOHCTPALYs pe3y/IbTaToB BBINTOTHEHHS NIPeIo/aBaTelIto.
Ortuer no JIP:
TpeboBaHMs K COZIePKAHUIO OTUETOB TPe/ICTaB/eHbl B UCTOUHUKe AH/pueBckuii b.P., EmenssHoB B.1O.,
Kopotkos B.®. Teopus yrpas/ieHus: 1a00paTOPHBIH MPAKTHKYM...
OryeTs! 110 1abopaTopHbIM paboTam MOTYT OBITH TIpe/iCTaB/IeHb! B ITEYaTHOW UM 37IEKTPOHHOM (opMe.
3amgura JIP:
3aumra JIP npegycMaTprBaeT o0CysKieHHe MopsiiKa PelleHus pelyCMOTPeHHbIX ee TeMaTHKOU 3a/ad,
BKJItOYasi IPOBEPKY YCBOEHUS CTYAEHTOM COOTBETCTBYIOIIMX CBeZleHHI U3 TeOpUH C UCTI0/Ib30BaHUEM
TeCTOBBIX BOTIPOCOB.
BanneHast orjeHKa aboparopHoii paboTel onpe/iesnisieTcst TEXHOIOTMUeCKO KapTol AWCLIUTIIMHBL.

3auer
Kputepuu odopmieHus 3aueTa OIpe/ie/IsitoTCsl TeXHOJIOTHUeCKOM KapToit IUCLUTIIUHBI.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B

.| B
KOHTaKTHO# ¢opme ] °\‘ =
& @ 3 § ==
=) g’ = S =
T = a T anll=d]
p o} 3 5 g x| =8 o O
o O 25| & g = )
& = HaumeHoBaHue pa3jesoB 1 b o = a AR = - g~§ 0
E E AMAAKTHYECKHX eIMHMII g h E- g E E E E | © e EB
S 2 2|52 EF g8 g5
A = Sals8n| 3% o =
S E A O : < Q
N ani
= = N =
Q =
= o
JTabopaTopHasi
Pazpgen 1. DnemeHTBI pabora,
3 6 |coBpemeHHOI1 Teopun 15 | 10 4 4 2 5 15 KonTposibHas
yHpaB/ieHHs. pabora,
Tect
KontposnbHas
3 6 Pazpgen 2. ‘fAHanm IpoLecCcoB 4 2 2 0 0 2 10 pabora,
B He/IMHEeMHbIX CUCTeMaX.
Tect
KonTtposnbHas
Pa3zpgen 3. YacTtoTHbIE pabora,
3 6 |mMeToabl aHa/U3a 31 | 18 6 6 6 13 20  |JIaboparopHas
He/IMHEeMHBIX CHCTeM. pabora,
Tect
KontposnbHast
pabora,
3 | g [Pasmend.Meropasosoro | o3 | 45 | g | 4 | 3 | g 20  |Jla6oparopHas
NMpoCTPaHCTBa.
pabora,
Tect
Pa3fen 5. Pacuer cirydyalHBIX KonTponbHas
3 6 |mpouneccoB B cucTemMax 11 7 4 0 3 4 15 pabora,
ynpagBJ/IeHUsl. Tect
Pazgen 6. Teopusn JIaboparopHast
3 6 |AMCKpeTHBIX CHCTEM 24 | 16 | 10 3 3 8 20 pabora,
ynpagBJ/IeHusl. Tect
Bcero 3a 6 cemectp 108 | 68 | 34 17 17 40 100
Bcero no auciuminHe 108 | 68 | 34 17 17 40 100
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Kputepuu oneHuBaHus

IICK-4.2

Ne 1

Ne 2

Ne 3
No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Bonpocbl omkpbimoz2o muna:

YrpaB/isieMOCTb IMHEHHOUN CUCTeMBI, 33laHHON MOJEJIbIO , , TAe X — BeKTOp
TepeMeHHBIX COCTOsIHUSA, U — BeKTOP BXOJHBIX CUTHAJIOB, Y — BEKTOP BBIXOAHBIX
CHUTHa/OB, A — cobcTBeHHasi MaTpula, B — marpuia (Bektop) BxozioB, C — MaTpuLja
(BeKTOp) BBIXO/IOB, OTIpeeisieTCsl MaTpULaMH. . .

HabsnromaeMoCThb TUHEHHOW CUCTEMBI, 33/JaHHOM MOJIENbIO , |, T7ie X — BEKTOP
repeMeHHbIX COCTOsIHUSA, U — BeKTOp BXOAHBIX CUTHA/IOB, Y — BEKTOP BBIXOJHBIX
CUTHAJIOB, A — coOcTBeHHasi MaTpuiia, B — Marpuiia (BekTop) BX0o/0B, C — Marpuija
(BEKTOP) BBIXO/IOB OTIpe/Ie/ISIeTCSI MaTPUI[AMH. ..

CdopmynupyiiTe KpuTepuii yrpaBasieMOCTH JJisl TMHeHHON CUCTEMBI ...

CBolicTBO ¢ubTpa JMHENHON YacTU CUCTeMbI TT03BOJISIET TIPU FapMOHUYEeCKO
JIMHeapu3aluy. . .

INopsimok pasHocTHoro ypaBHeHus y[(n+2)T] + 0,2y[nT] = 5 g[nT], rge: T — nepuog,

KBaHTOBaHUs1 BpeMeHH, n = 0,1, ... - AUCKpETHOE BpeMsl, PaBeH ...
INopsimok pa3HocTHoro ypaBHeHus y[(n+2)T] + 0,2y[(n+1)T] + y[nT] = g[nT] + 5g[(n-
1)T], rme T — nmepuop KBaHTOBaHUs BpeMeHH, n = 0,1, ... - HOMep TaKTa, PaBeH ...

ITocse moauu Ha BXOJ|, IUCKPETHOM CUCTEMBI €IMHUYHOTO BO3/eHCTBUS g[n] = 1, ObLn
3a(hvKCMpOBaH MaKCUMYM BBIXOJHOTO CHMI'Hasia, paBHbIM 1.2. YcTaHOBUBILIEeCs
3HaueHHe BLIXOAHOTO cuTHana coctaBuio 0.8. YkakuTe 3HaueHe repeperyIMpoBaHus B
TPOLeHTaXx.

Pa3oMKHYTBIN KOHTYDP CUCTEMBI BLITTO/IHSIET (PyHKIMIO LM(POBOTO aHa/iora UHTerparopa
¢ nepefatouHoi ¢yHkimert W(z) = 1/(z—1) .

Ha Bxof 3aMKHYTOH e JUHUYHOH OTpULlaTe/IbHON 00paTHOM CBSI3bI0 CUCTEMBI [10JJaHO
BO37IeMicTBHe g(n) = 5n.

YKa)kuTe 3HaueHHe yCTaHOBHBLL[eﬁCH OIIMOKH.
BXOAHOﬁ u BbIXOAHOfI CHUT'HAJIbI UMITYJIbCHOI'O 3/IEMEHTA IT0KAd3dHbI Hd PUCYHKE.

Ty

Kakomy By MOZAY/ISLIA COOTBETCTBYET Takoe Ipeobpa3oBaHue CUrHasa?

ITpu pacrionoykeHny KOpHel XapaKTepyCTHUeCKOTO YPaBHEHUs AVCKPETHOM CUCTeMBI Ha
KOMIL/IEKCHOH TIJIOCKOCTH, KaK IT0Ka3aHO Ha PUCYHKe,

Jhlm 3

-

- ~

3aMKHYyTasi cuctema OyzierT ...

Bonpocbl 3akpbimozo muna:

MeTo/, rapMOHHUECKOH JTMHeapyu3aliuu Jjisl HeTMHEHHBIX CUCTEM YTIPABIe€HUsl OCHOBAaH
Ha...

19



Ne 2

Ne 3

No 4

Ne 5

A) pasnokeHUM HeJTMHENHBIX WIeHOB ypaBHEHU CUCTeMBI B psif Teitiopa
b) pa3nokeHuu curHasia B cucteMme B psifi Pypbe
B) pa3noxeHuy curHasia Ha BbIXO/le HeIMHeMHOUM YacTu B CTENeHHOU psif

I') pa3io)KeHUH CUrHa/la OIIMOKU B CTEIIEHHOM psiji

B pamKax mMeTozia rapMOHWUECKOU JTMHeapu3aliiy MOCTPOeHe THHeapUu30BaHHON
MOJIe/TA BBITIOHSETCS ...

A) B OKPeCTHOCTH MaTeMaTHueCcKOT0 OKU/IaHHsI BXOJHOTO CUTHa/la HeJTMHeHOM yacTu
CUCTEMBI;

B) B 0KpecTHOCTH «0C0O00# TOUKH», COOTBETCTBYIOIIEH BO3MOXKHOMY COCTOSTHUIO
paBHOBECHSI CUCTEMBI;

C) ¢ yueToM TOJIBKO MepBOi FapMOHHMKH BO3MOYKHOTO aBTOKO/IebaTebHOro Tporjecca B
CHUCTEME;

D) B okpecTHOCTH Hayasia KOOpAXWHAT B ()a30BOM ITPOCTPAHCTBE.

I

gm_a‘*?‘ | ..,l bﬁ_

k ¥y

| R
s(1+Ts)”

AHann3 BO3MOXXHOCTH BO3SHUKHOBEHHSI aBTOKO/1e0aHuii B AaHHOﬁ cucreMe MeToa0M
FapMOHH‘—IeCKOﬁ JINHeapU3alliH IMMOKa3bIBA€T:

A) npefienibHBIE LIUK/TBI OTCYTCTBYIOT — aBTOKO/Ie0aHMsT HEBO3MOYKHBI

B) Bo3MO)KeH Tpe/ie/IbHbII LUK/ [TPY OTIpeZie/IeHHOM COOTHOILIEHHH NapaMeTpoB, HO OH
HEYCTOWYMB — aBTOKOJiebaHUi HeT

B) vMeeTcst Of1H yCTOHUMBBIM TPeeTbHbIH I[UK/I — B CHCTeMe YCTaHOBATCS
aBTOKO/Ie0aHUs

F) BO3MOJXKHEI [iBa ITpeJie/IbHBIX IUKJIA ITPpX OIr1peAe/IeHHOM COOTHOLIEHHWH MapaMeTpOB,
OAVH U3 HUX yCTOﬁ"IHB " faert aBTOKO/Ie0aHus

TOUHOCTB U [JOCTOBEPHOCTE Pe3Y/IBTAaTOB, MTOJTyUaeMbIX METO/IOM FapMOHUYE CKOU
JIMHeapu3aliu, OTpe/e/IIOTC HaTMUUEM «CBOWCTBA (GUIBTPa» Y HEJTMHEMHOM YacTH
CHCTEMBI

Ab6costoTHast yCTOMYMBOCTL HEJTAHEMHOM CUCTEMBI UMEET MECTO, €CJIH. ..

A) ee yCTOMUYMBOCTD HeJTb3s1 HAPYIIIUTL YMEHbIIeHHeM Ko3(dduIreHTa repejaum
B) ycToitunBbI BCe COCTOSTHUSI PABHOBECHSI CUCTEMBI
B) cucremMa acCHMIOTOTUYECKHU YCTOMUMBA MPH JIFOOBIX Haua/bHBIX YCIOBUSIX

I') cucTeMa acCMMIITOTUYECKU YCTONRUWBA TIPH JTFOOOM BH/Ie HEJTMHEHMHOCTH BHYTPH
orpe/ie/IeHHOro Kacca

MoaubuipoBaHHbIi rofjorpad TUHEHHON YaCcTh CUCTEMbI UMeeT BUJ
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Ne 8

Ne 9

Ne 10

o — o0 0 w=0

BbizieniTe paBU/IbHEIE BBHIBOABI [I7IsI CHCTEMBI C OZJHUM HEJIMHEMHBIM 3BEHOM C YUETOM
K/lacca HeJIMHEeMHOCTH:

Kacc 1 - cTatuueckas XxapakTepUCTHKa HeJIMHeHOIO 3BeHa, yI0BJIeTBOPSieT YCI0BUIO
0<F(x)<kmx;

KJlacC 2 - cTaTHuecKast XapakTepUCTHKa HeJIMHeHOT0 3BeHa, yI0BJIETBOPSIET YCIOBHIO
kOx<F(x)<kmx

A) ripy HenMMHEMHOCTY U3 Kilacca 1 cucTeMa abCOMIOTHO yCTOWYMBa
B) npu HemMHeRHOCTH U3 Klacca 2 cucTeMa abCoiOTHO yCToWUMBa
B) npu HesmMHERHOCTH U3 Klacca 1 crcteMa He SB/IsieTCs abCOMIOTHO YCTOMYMBOM
I') npu HeJTMHEHOCTH M3 KJlacca 2 CUCTeMa He SIB/IsieTCst abCOMOTHO YCTOWYNBOM

IT) ipy HeTUHEeHHOCTH 13 Kiacca 1 cuctema GyeT abCoIFOTHO YCTOHUMBOM MPU
orpe/ie/IeHHOM COOTHOLLIEHUH 3HaueHUM rapaMeTpoB

E) npu HeMHEeHHOCTH 13 Kacca 2 cucteMa 0yzieT abCoTFOTHO yCTOHUHBOM TIPU
OTIpe/ie/IeHHOM COOTHOLLIEHHH 3HaueHWi mapaMeTpoB

Ocobas Touka Ha (ha30BO MIOCKOCTU TUTIA «IIEHTP» /ISl TUHEHHON CUCTEMBI ...
A) cooTBeTCTByeT yCTOMYMBOMY COCTOSIHHIO PaBHOBECHS

B) cooTBeTCTBYyeT HEYCTOMUMBOMY COCTOSIHUIO PABHOBECHS

B) cooTBeTCTByeT Ko/iebaTe/IbHOM rpaHUIle YCTOMYMBOCTU

') BO3MO)KHBI pa3Hble BapUaHThI, OTBET TpeOyeT AOTIOIHUTeTbHOTO aHalnu3a
Besblif lyM MMeeT 3aKOH pacripefiesieHusl. . .

A) paBHOMepHBIH
b) HopManbHBIH
B) skcrioHeHLIMATBEHBIN

I') mo6oti HerpephIBHBIN 3aKOH
KoppensitionHasi pyHKIUS CTAIIMOHAPHOTO CYYaiHOTO TpoLiecca sB/sieTcst
dyHKUWEH. ..

A) yacToTbI
b) Bpemenu
B) uHTepBasia BpeMeHU MeXKAy [JBYMsI 3HaUEHUSIMU C/Ty4yalHOro rpoljecca

I') oneparopa Jlannaca
CrekTpasbHas IVIOTHOCTb CTallMOHAapPHOTO CIy4aiHOro Ipoliecca XapaKkTepusyer. ..
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A) pacripesiesieHle aMITTUTY/[bI KOJleOaHWH 110 YacTOTaM
b) 3axoH pacripefesieHus rnpouecca
B) pacnipezienieHrie MOLIHOCTH KoslebaHuii 10 yacToTam

I') B3aMHY0 3aBUCHMOCTh 3HaUeHUH Mpoljecca, HabMIaeMbIX B pa3IMYHbIE MOMEHTHI
BpeMeHU
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