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PABOYAS ITPOT'PAMMA JUCIIAIIVINHBI
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JIUCT COI'J/TACOBAHUHA

PABOYAS ITIPOTPAMMA COCTABJIEHA B COOTBETCTBHI C TPEBOBAHUAMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICHIET'O OBPA3OBAHUSA (@I'OC BO)

24.05.05 VIHTerpypoBaHHbIe CUCTEMBI JIeTaTe/IbHbIX alnapaTroB
roz Habopa rpynmsl: 2024

IIporpammy cocraBui:

Kadeapa 18 CUCTEMBI [TPBOZIOB, MEXATPOHUKA U POBOTOTEXHUKA
JKykoB FOpuii AnekcaHipoBrY, CTapLUIMii IIpernofiaBaTesb

IIporpamma paccmoTpeHa
Ha 3ace[jaHuM Kadeapbl-pa3paboTurka
paboueii mporpammel U8 CUCTEMBI ITPUBOJOB, MEXATPOHUKA 1 POBOTOTEXHHUKA

3aBepytomuii kKadenpoit Craxkos C.M., A.T.H., pog.

IIporpamma paccmoTrpeHa
Ha 3ace[JaHUM BbITyCKarolleil Kadepbl

W9 CUCTEM YITPAB/IEHUS 1 KOMITBFOTEPHBIX TEXHOJIOT I

3aBenytomuii Kadezspoit Marsees C.A., K.T.H., 0Ll




PABOYAS ITPOT'PAMMA JUCIIAIIVINHBI
IMPOEKTUPOBAHUE POBOTOTEXHUYECKHNX CUCTEM

Pa3gennl padoueii mporpaMMsl

1. DEJIM OCBOEHUMA OVCHUIT/IVIHBI

2. MECTO IMCIUIUIMHEBI B CTPYKTYPE OOII BO

3. CTPYKTYPA I COOEP)KAHUE NMCHUITJIMHBI

4. ®OPMBI KOHTPOJIA OCBOEHVA JUCLHUITIMHBI

5. YUEBHO-METOIMYECKOE 1 THOOPMAILIMOHHOE OBECIIEYEHUWE OMCIWIT/IVMHBI
6. MATEPMAJIBHO-TEXHWMYECKOE OBECITIEYEHUE OVCHUITIVHBI

ITpunoxeHusi K paGoueii nporpaMme JUCIHUILTHHBI

o TIpunoxxkenue 1. AHHOTaIMs paboueli MPorpaMMaI
¢ Tlpunoxenue 2. TexHonoruu U Gopmbl 06yueHHs
o [Ipunoxenue 3. ®OH/BI OLEHOUHBIX CPE/ICTB



1. OE/IN OCBOEHUSA NNCIIUITVINHBI

HEIILIO OCBOEHUA JUCHUITIMHBI ABJIAETCS (bOpMI/IpOBaHI/Ie c1eAyrommnx KOMHETEHuHﬁI

TICK-5/23 — crnocobHOCTb OTIpefieNiAiTh COCTaB U CTPYKTYPY KOMIUIEKCOB 6GOpTOBOrOo 00OO0pyAoBaHMs WH(OPMAIMOHHO-
Y3MepuTe/IbHOM, HAaBUrallMOHHOM U yTIpaBJIstoLLeil OJCUCTEeM /I/Is1 aBUALIMOHHBIX KOMIUIEKCOB Pa3/IMUHOIO Ha3HaYeHUst

OTIK-7 — criocobeH Ha OCHOBe aHa/lW3a COBPEMEHHOTO COCTOSHWSI M TEHJEHLMH Pa3BUTHs BOEHHOW TEOPWUH U MPAKTHKU
OpraHM30BbIBaTh pa3paboTKy W paspabarbiBaTh 3CKW3HBIE, TeXHWUECKWe ¥ paboure TIPOeKTbl HHTErPUPOBaHHBIX
pPobOOTOTEXHIYECKUX CHCTEM M KOMILIEKCOB BOOPY KEHHS JIeTaTe/NbHbIX alnapaTtoB U UX 37IeMeHTOB, TpeOOBaHHUS K YC/IOBHSM U
TaKTHKe nX 60eBOro MprMeHeHust

OIIK-8 — criocobeH pa3pabareiBaTh MareMaTHuecKWe, MMUTAL[FIOHHBIE M TIOJMYHaTypHBIE MOZENM POOO0TOTEXHHUYeCKHX
KOMIUIEKCOB, OOBEKTOB M TIOJCHCTEM BOODPY)KEHHs M OOpPTOBOro 0OOpYZOBaHMS JleTaTe/lbHBIX allapaTtoB, a Takke
OCYIL|eCTB/ISITh CUHTE3 110 KPUTepHsiM O0eBOH 1 TeXHUKO-IKOHOMHUYEeCKOW 3¢ deKTUBHOCTH

@DOpMUPOBAHKIO KOMITETEHLIUM C/TYXKUT SOCTYDKEHUE CIeAYIOMIUX Pe3y/IbTaToB 00pa30BaHUs:
IICK-5/23

3HAHUA:

Ha YpOBHE BOCIPOW3BEJIEHUSI U TIOHMMAaHWs 3HaTh 0a30Byl0 CTPYKTYPy T[IO[ICUCTEM WHTErPHUPOBAHHBIX
POOOTOTEXHUUECKHUX CUCTEM U KOMITJIEKCOB BOOPY>KEHHS JIeTaTe/IbHBIX armapaToB;;

YMeHUs1:

TEeOpPeTUYeCKd W TIPaKTWUYeCKH yMeTh (HOpMUPOBaTh (YHKIIMOHATBHOM CXeMy, COCTaB U CTPYKTYpPY KOMILJIEKCOB
6oToBOrO 0OOPYHOBaHUS WH(DOPMAIIMOHHO-U3MEPUTETHLHOM, HABUTALIMOHHOW M YTIPABJISIOIIEH MOACUCTEM JI/Isi aBHALIMOHHBIX
KOMIUIEKCOB Pa3/IMYHOTO Ha3HAYeHWUS;

HABbIKU:

VMMeTh HaBbIKM W BJIafIeTh TPAaKTUUECKUMM METOJaMH pacueTa U BbIOOpa 3/IeMEHTOB OOTOBOrO 00OpYOBaHUS
HMHGOPMaIMIOHHO-N3MePUTeTbHOM, HAaBUTallMOHHOW M YTIPaBJISIONIeH MOCUCTEM [/ aBUAIMOHHBIX KOMIIJIEKCOB Pa3/TMYHOTO
Ha3HAueHUs.

OIIK-7

3HAHUA:

Ha YpPOBHe BOCIIPOM3Be/leHUsI U TIOHUMaHUsI 3HaTh:

- 1[eJId U 33/laud TIPOEKTHPOBaHWs, TPeOOBaHUS K YC/IOBUSM U TAaKTHKe 00EBOTO TNPUMEHEHHUS WHTEerPHUPOBAHHBIX
POOOTOTEXHUUECKUX CHCTEM U KOMIUIEKCOB BOOPY>KEHHSI JIeTaTe/TbHbIX arllaparos;

- OCHOBHble MeTOAbI W CpeJCTBAa TMPOEKTUPOBaHUs POOOTOTEXHHUECKUX CHUCTEM U KOMIUIEKCOB BOODY>KEHUs
JieTaTe/IbHBIX araparos;

- CTa[\ TIPOEKTHBIX pabOT POOOTOTEXHUUECKUX CUCTEM M KOMILIEKCOB BOOPY>KEHUSI JIETaTe/IbHbIX amapaTos;

YMeHUsi:

TEOPeTUYeCKH U MPAKTHUECKU YMETh:

- BBINO/IHATh aHamu3 T3,

- 000CHOBBIBaTb 3CKU3HBIE, TEXHUUECKHE U pabourie TPOEKTbl WHTEIPUPOBAHHBIX POOOTOTEXHHUUECKUX CHUCTEM M
KOMIUIEKCOB BOOPY>KeHUsI JieTaTe/TbHbIX arllapaTos;

- (hopMHUpOBaTh ¥ CTPYKTYPUPOBaTh KPUTEPHH KaueCTBa YCJIOBUH (YHKIIMOHUPOBAHHWS ¥ TAKTUKW 00€BOT0 TIPUMEHEHHST
VMHTETrpUPOBAaHHBIX POOOTOTEXHUUECKUX CHCTEM M KOMIUIEKCOB BOOPY>KEHHSI JIeTaTe/IbHbIX alapaTos;

HaebIKU:

VMeTb HaBBIKU U B/IaJIeTh:

- OCHOBaMHU pa3pabOTKU TEXHUUECKOTO 3aflaHus U KPUTEPUEB KauecTBa YC/IOBUH (DYHKIIMOHHUDOBAaHUS U TAKTHKU
60eBOro NMPUMeHeHHsT HHTErPUPOBAaHHBIX POOOTOTEXHUYECKUX CUCTEM M KOMILIEKCOB BOOPY>KEHHSI JIeTaTeTbHBIX allliaparos;

- MeTolaMM OpraHW3ald Y pa3pabOTKM 3CKU3HBIX, TEXHHUUECKMX M pPabouMx TMPOEKTOB WHTErpPUPOBAaHHBIX
POOOTOTEXHUUECKUX CCTEM M KOMIUIEKCOB BOOPY’KEHHS JIETATe/TbHBIX arlliaparos.

OIIK-8

3HAHUsA:

Ha ypOBHe BOCIIPOM3Be/IeHHsI U TIOHUMaHUsT 3HATh:

- 001mMe ¥ criel{iasIbHbIE BOMPOCHI TEOPUM, PacyeTa M OCHOB MPOEKTUPOBAHKS Pa3HBIX TUIIOB aBTOMAaTUYeCKUX CHUCTEM
(AC) u cuctem yripaB/ieHUsI, BXOAAIINX B COCTAB MEXATPOHHBIX U POOOTOTEXHUUECKUX KOMILIEKCOB, OOBEKTOB U MOJCHUCTEM
BOOPY’KEHUsI U 60PTOBOTO 000PY/I0BaHMS JIeTaTe/IbHBIX arliapaToB;

- Ha3HauyeHHWe, XapaKTepUCTUKY, (GU3UKY MPOLIeCCOB, NMIPUHLIUIIBI IeHCTBYS, a TaK)Ke OCHOBHBIE CTPYKTYDbI U TUIIOBbIE
CXeMbI JIEKTPOMEXaHWYeCKUX (MPUOOPHBIX W CHUJIOBBIX) M 3/IEKTPOTHPABIMUECKUX CIEMSAIIAX CUCTEM B COCTaBe
VMHTETrpUPOBAaHHBIX POOOTOTEXHUUECKUX CHCTEM M KOMIUIEKCOB BOOPY>KEHHSI JIeTaTe/IbHbIX alapaTos;

- MEeTO/bI TIPOTHO3UPOBAHUs XapaKTePUCTHK M MapaMeTpUUeCKol HaCTPOMKHM MHTErPUPOBAHHBIX POOOTOTEXHUYECKUX
CUCTeM U KOMITJIEKCOB BOOPY>KEHHs JIeTaTe/IbHBIX arlnapaTos,;

YMeHuUs1:

TeopeTHYeCKH U TTPAKTHUECKH YMETh:

- paspabaTbiBaTh (DYHKIIMOHA/IBHBIE CXE€MbI M MaTeMaTHM4YeCKhe MOJE/NM pa3HbIX THIIOB aBTOMAaTHUECKHX CHCTEM B
COCTaBe UHTETPUPOBAHHBIX POOOTOTEXHUUECKUX CUCTEM M KOMITJIEKCOB BOODY)KEHMSI JIETaTe/IbHBIX arlllapaTos;

- TIPOBOJUTD HCC/IEIOBAHUS, UMHUTALMOHHOE MOJZIeJTMPOBAaHKE U PacueT UHTErPUPOBAHHBLIX POOOTOTEXHHUUECKUX CUCTEM
Y KOMILJIEKCOB BOODY KEeHHs JieTaTe/IbHBIX arrapaToB C MHOTUMH HeTMHeMHOCTSIMU, UCC/IejoBaTh (M3UKY MPOLIECCOB;

HABbIKU:

VMMeTh HAaBBIKA W BJAJIeTh TPAKTUUECKVMH METOJAMH aHalu3a W CUHTEe3a JIMHEHHBIX U HEMHEHHBIX CUCTeM C
3a/IaHHBIM KaueCTBOM PETY/TUPOBAHUS, @ TAK)XKE 10 KPUTEPUsIM OOEBOH 1 TEXHUKO-IKOHOMUUECKOU 3()(eKTHBHOCTH.



2. MECTO JNCIIMIIVINHBI B CTPYKTYPE OOII BO

Ouctunmmia IIPOEKTUPOBAHUE POBOTOTEXHUYECKUX CUCTEM siBsieTcsi AUCLATUIAHON
00s13aTe/TbHOM YacTH 0y10Ka 1 MporpaMMbl TIOATOTOBKH 10 Harpae/eHuto 24.05.05 UHmezpupoeaHHble cucmeMbl
JflemamenbHbIX ANNApAmos.

CopeprkaHve IUCLIUIIMHEI sBsteTcs gorudeckuM npogospkeHreM gucurivd: TEOPETNMUYECKAST MEXAHUKA,
OCHOBbBI TEOPUN YITPABJ/IEHUSA, SJIEKTPOMEXAHUYECKUE CUCTEMBI.

Copep>kaHue AWCLUIUIVHBI SBIsseTC OCHOBOM ansi ocBoenus guciumuimH: ITOATOTOBKA K ITPOLIEAYPE
3AIIUTHI U 3AILUTA BBIIIY CKHOM KBAJTITMOGUKAIIMOHHOM PABOTBI.

Hpe,[[Bapl/lTEfILHLIE KOMIIeTeHLInH, Cq)OpMI/IpOBaHHbIe y 06yqa}0merocsl A0 Hada/ia u3yueHusa AUCHUITIMHBIL

¢ OIIK-1 — criocobeH NpUMeHATh eCTeCTBeHHOHAYYHbIe 1 00IleMH)KeHepHble 3HaHHs, MeTO/[bl MaTeMaTH4eCKOro aHa/m3a
Y MOJle/IMPOBaHUs], TeOPeTUUeCKOI0 U SKCIIepUMeHTa/IbHOIO UCC/IeI0BAHUS [i/1s PellleHus] UH)KeHepHbIX 3a/iad
npode CCHOHABHOH JesITeTbHOCTH

¢ OIIK-5 — Cniocob6eH paspabarbiBaTh (pr3M4eCcKre 1 MareMaTH4yeCKIe MOZie/Ii UCC/IelyeMbIX MPOLIeCCOB, SIBTeHHH 1
00BEKTOB, OTHOCSIILIUXCS K ITPOeCcCHOHANBHOM chepe AesTeTbHOCTH, [JIs pellleHHs] MHKeHepHBIX 3azau

¢ OIIK-8 — criocobeH pa3pabarbiBaTh MaTeMaTHueCcKye, UIMUTALOHHbIE 1 ITOTyHaTyPHbIe MOZie/T POOOTOTeXHUYeCKUX
KOMIUIEKCOB, 0OBEKTOB M TIOZICUCTEM BOOPYKeHHs1 1 6OPTOBOr0 060py0BaHMsI JIeTaTe/IbHBIX allllapaToB, a TAKXKe
OCYILIECTB/ISITh CHHTE3 110 KPUTEPHsIM 60eBOI 1 TEXHHUKO-3KOHOMUYECKOH 3¢ (eKTHBHOCTH

¢ TICK-4/23 — CnocobeH pa3pabaThIBaTh IPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTALIUIO /151 60PTOBOTO
Pafino3/1eKTPOHHOTO 000py/I0BaHys JleTaTe/IbHbIX alaparos



O61wjast Tpy0eMKOCTb JUCLIUIIIUHBI COCTaB/sIeT 7 3.e., 252 u.

3. CTPYKTYPA N COAEPXAHUE TNCIHUILI/INHBI

3.1. CopepxaHue (JUJAKTHKA) JUCHUATTHHBI

KYPC
CEMECTP

HaumeHoBaHHe pa3je/ioB M AUJAKTHYECKUX eJHHHIY

BCEI'O

AyauTOpHBIe 3aHATHA
B KOHTAaKTHOH (hopme

BCET'O

Jleknuu

IIpakTuueckue
3aHATHA

CamocrosTenibHas
pabora cTygeHTOB

dopmupyemas
KommneTeHIMs, %

TICK-5/23

OIIK-7

OIIK-8

Pa3pen 1. O0mgie BONPOChI IPOEKTHPOBAHHS CHCTEM YIIPaB/IeHHs
MHTErpHPOBAHHBIX POOOTOTEXHHUECKHX CHCTEM H KOMILIEKCOB BOODY)XeHHS
JleTaTe/TbHBIX anmaparos. 1.1 Ilemu 1 3a7jauy MPOeKTUPOBAaHHS CHCTeM
ynipaBJ/ieHUs1 UHTErPUPOBAHHBIX pD60TOTeXHVl'—IECKMX CUCTEM U KOMILJIEKCOB
BOOPY’KEHHsI JIeTaTe/IbHbIX anrnaparoB. CUCTeMHBIH TO/X0 K TIPOEKTUPOBAHMUIO.
OCHOBHBIE MeTO/IBI ¥ CPe/ICTBA TIPOeKTUPOBaHHs. 1.2 CTa/liK NPOeKTHBIX paboT.
Cra/iust TeXHIUECKOTO 3a/[aHusl TIPOEKTUPOBAHMSI H3/e/Hsl. DCKH3HOe
npoekTipoBanue. 1.3 PaspaGoTka KoHLenuy u3semist. AHanu3 T3, o6ocHoBaHKe
crnoco6oB yrpaeneHusi, HopMUpoBaHKe QYHKLMOHANLHOM cxeMbl. 1.4
dopmMupoBaHie KpuTepueB KauecTsa. VIx cTpykrypusanust. 1.5 3agaun
MHTerpHpPOBaHHBIX POOOTOTEXHIUECKUX CHCTeM U KOMILIEKCOB BOOPY)KeHHUsI
JleTaTe/bHBIX annaparos 1.6 CTPyKTypa MHTErpMPOBaHHBIX POOOTOTEXHHYECKHX
CHCTeM U KOMIIIEKCOB BOOPY)KeHUsl JleTaTe/IbHbIX arapatos 1.7 Coctas u
KOMIIOHEHTBI HHTer PUPOBaHHBIX POOOTOTEXHIUECKUX cucTeM 1.8 YpoBHU
aBTOHOMHOCTH HHTEr PUPOBAHHBIX POGOTOTeXHHUECKHX CHCTeM. 3ajiaui
yTIpaBJIeHUs.

22

10

12

10

30

Pa3pesn 2. Mope/in MHTerpHPOBaHHBIX POOOTOTeXHHUYECKHX CHCTeM. 2.1
OCHOBHBIE TTOHSATHS TeOpMVl MaremMaThuyeCKux MOAEﬂeﬁ. Tunoeblie Mojenu
DOpMHPOBaHHe MaTeMaTHYeCcKUX Mojieniel cucTeM ynpasienus 2.2 Mogenui
a3POIMHAMUKH HHTETPUPOBAHHBIX POGOTOTEXHUYECKUX CHCTEM M KOMILIEKCOB
BOOPY’KEHHs JleTaTe/IbHbIX anmaparos 2.3 Mo/ie JMHaMUKA MHTer PUPOBaHHBIX
POBOTOTEXHHYECKHX JIeTaTe/IbHbIX anmaparos 2.4 Mojenu JUHAMUKA BUHTOKDbIIBIX
Matuus 2.5 Mojien AMHaMUKHU Malllyliero rnoseta 2.6 Mogenu oGbeKToB CHCTeM
YTpaB/IeHNst HHTeTPUPOBAHHbIX POGOTOTEXHUUECKHUX CHCTEM M KOMILIEKCOB
BOODY’KEHHsI IeTaTe/IbHbIX araparoB.

35

18

10

17

20

Paspen 3. IloacucTeMbl ynpaB/ieHUs: 00beKTaMi HHTErPHPOBaHHbBIX
POOOTOTEXHMYECKHX CHCTEM M KOMIIJIEKCOB BOOPY)KeHHsI JIeTaTe/TbHbIX
anmnaparoe. 3.1 OCHOBHbIe IPUHL{UIIBI YIIPABJIeHHs], Lie/n yrpae/eHus 3.2 O63op
METO/I0B yTpaB/IeHUs] MHTEerPUPOBAHHBIMY POOOTOTEXHNYECKMMHU CHCTeMaMu 3.3
OcobenHocTy npumenenust ITA/T yripasienust. [IcKpeTH3aLyis PEryJsiTopoB.
Koppek1jusi HachlIIeHHst HHTerpanbHOM cocTastolei 3.4 KackajHoe
crabunusupytoliiee yrnpaenenue 3.5 YripapieH1e Ha OCHOBE MOZIe/I IMHAMKKHM 3.6
CHHTe3 1 peai3aLys airOpUTMOB YIIPaB/IeHHsi HHTerPUPOBaHHBIMU
POGOTOTEXHIYECKIMH CHCTEMaMH.

54

14

10

40

20

10

20

Pa3pen 4. 3ajjaun M NOACHCTEMBI 0UYBCTB/ICHHS M OIeHKH COCTOSHHS 00HeKTOB
MHTErpHPOBAHHBIX POOOTOTEXHHUECKHMX CHCTEM H KOMILIEKCOB BOODY)XeHHS
JieTare/IbHbIX annaparos. 4.1 CocTaB NMOACHCTEMbI OUyBCTB/IEHHUST
MHTErpUPOBAHHbBIX POOOTOTEXHUUECKMX CHCTEM M KOMIIEKCOB BOODPY KeHHST
JleTaTe/IbHBIX anrnapaTos 4.2 MeTo/ibl OUyBCTB/IEHHUS] MHTEr PUPOBaHHBIX
POBOTOTEXHUYECKHX CHCTEM M KOMIIEKCOB BOOPY’KEHHSI JIeTaTe/IbHbIX arapaToB
4.3 MeTo/p! OLIeHKH COCTOSIHHSI MHTer PUPOBaHHBIX POOOTOTEXHHUECKUX CHCTeM U
KOMII/IEKCOB BOOPY>KeHHs JIeTaTe/IbHbIX annapaTos.

33

24

20

10

20

Bcero 3a 9 cemecTp

144

51

34

17

93

60

70

60

Pa3pen 5. PacueT ¥ BbIGOP 3/1eMEeHTOB HHTErPHPOBAHHBIX POGOTOTEXHHYECKHUX
CHCTeM H KOMIUIEKCOB BOODY)KeHHs JieTaTe/IbHBIX annaparos. 1.1 Paspa6orka
(bYHKIMOHa/IbHO# CXeMbl MHTErPHPOBAHHOM POGOTOTEXHUYECKOH CHCTEMBI M
KOMII/IEKCa BOOPY)KEeHHsl JIeTaTe/bHbIX anrapaTos 1.2 Pacuer u BbIGOp akTyaTopoB
MHTerpUPOBaHHBIX POGOTOTEXHIYECKUX CHCTEM U KOMILIEKCOB BOOPYIKEHHUsI
JTeTaTe/bHBIX anmaparoB 1.3 BeIGop 37eMeHTOB MOACHCTeMbI O4yBCTB/IEHHS
MHTerpMpPOBaHHBIX POGOTOTEXHHUECKHUX CHCTEM M KOMII/IEKCOB BOOPY)KeHHsI
JleTaTe/bHbIX annaparoB 1.4 BeI60p 37eMeHTOB CHCTeMbI YTPaB/IeHHs M0/IeTOM
MHTerpMpPOBaHHON POBOTOTEXHHUECKOH CHCTEMEI ¥ KOMIIIEKCOB BOOPYKEHHS
JTeTaTe/bHBIX anmaparoB 1.5 BeiGop 37eMeHTOB Te/leKOMMYHHKALHOHHO#
TI0/ICHCTeMbI HHTErPUPOBAHHOI POGOTOTEXHHUECKOH CHCTeMbI M KOMIIEKCOB
BOOPY>KEeHMs JIeTaTe/IbHBIX arrapaToB.

64

20

10

44

20

20

20

Paspen 6. PaspaGoTka KOMNBIOTEPHBIX MOJIE/Iel M 3a/jauk CKBO3HOTO

TPOEKTUD pup it poGOTOTeXHIMUECKON CHCTEMBI M
KOMIL/IEKCa BOOPY)XKeHHsI JIeTaTe/IbHbIX annaparos. 1.1 KommbioTepHble Mozeny,
HaTypHOe M IOJlyHaTyPHOe MOZie/TMPOBaHie MHTerPHPOBaHHOK POBOTOTeXHHUe KO
CHCTeMBI ¥ KOMIIIeKCa BOODY)KeHHsI JleTaTe/TbHbIX anmaparos 1.2 CKkBo3Hoe
TIPOEKTUPOBaHKe aITOPUTMUYECKOrO U MPOrpaMMHOro DﬁECl'le'-leHl/lﬂ
MHTerpUpPOBaHHON POBOTOTEXHHUECKOH CHCTEMBI ¥ KOMILIEKCA BOOPY)KEHHsT
JTeTaTe/bHBIX anmaparoB.

HHTer

14

30

20

20

Bcero 3a 10 cemectp

108

34

17

17

74

40

40

Bcero no gucyunivHe

252

85

51

34

167

3.2. AyAMTOpHBIN NPAKTHKYM

Homep 1 HauMeHOBaHue pa3/e/ia JUCHHUIIMHbI

Tema MNPAKTHYE€CKOr'0 3dHATUA

Oo0bemMm,

ayp,.
YacoB

Pa3zen 1. OO6IHe BOMIPOCHI MPOEKTUPOBAHUS CUCTEM
yTIpaB/IeHUs] UHTETPUPOBAHHBIX POOOTOTEXHUUECKUX
CUCTEM U KOMILJIEKCOB BOOPY>KEHUsI J1IeTaTe/bHbIX
anmnaparos.

OL[GHKa 3JIEMEHTOB TeXHHUYECKOI'0 3a/JaHKA Ha
TMPOEKTHUPOBaHNEe MHTEI'PUPOBAHHBIX
pOGOTOTEXHI/I‘—IECKI/IX CHUCTEM M KOMILJIEKCOB
BOOPY>KeHUs JIeTaTe/IbHBIX arlriapaToB

2 |Pasgen 2. Mogeny MHTerpupoOBaHHBIX
pPOOOTOTEXHHUYECKUX CUCTEM.

PEprEl6OTKa MoJe/M JUHAMUKHU aKTyaTOpPOB
6€eCITM/IOTHOTO JIeTaTe/IbHOTO arirapara

PaspaboTka Mozie/iu JUHAMUKH KBaZ[pOKOTITepa

4  |Pazgen 3. Ilogcucremsl yrpae/eHus: 00beKTaMu
WHTEerpUPOBaHHBIX POOOTOTEXHUUECKUX CHCTEM U

6

CuHre3 METOZOB yIIDpAB/IEHUsA B MO e/TN
KBaZIpOKOIITEPa
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L—————KOMII/IeKCOB BOOpY’KeHHsl leTaTe/bHBIX arapaToB. —
Paznen 4. 3ajaur ¥ MOJCUCTEMBI OUYBCTB/IEHUS U OLIEHKH
COCTOSIHUSI 0OBEKTOB MHTErPUPOBaHHBIX
5 CunTe3 HabIIOAATe st COCTOSHIUS 3
POOOTOTEXHUUECKUX CHCTEM U KOMIUIEKCOB BOOPY>KEHUSI
JleTaTesIbHbIX arnaparos.
Bcero 3a 9 cemecTp 17
6 PacueT ¥ BEIOOD 371EMEHTOB UHTEIPUPOBAHHON 4
PODOOTOTEXHUUECKOW CHCTEMBI
Pa3pen 5. Pacuer u BbIOOD 3/71eMEHTOB MHTEr PUPOBAHHBIX
Pa3paboTKa airopuTMOB OLIeHKH MOTOKEHUS 1
7  |pobOTOTEXHHUUECKUX CUCTEM U KOMITJIEKCOB BOODYKEHHSI 2
(unbTpay AaHHBIX
JleTaTesTbHbIX arnapaTosB.
8 Pa3paboTka aropuTMOB M/IAHUPOBAHUS 4
TPaeKTOPUU U HaBeJ|eH!UsI
Ny Pa3paboTka MO/ie/TH CUCTEMBI aB/IeHUSI
9  [Pazgen 6. Pa3paboTKa KOMIBIOTEPHBIX MOJE/IeH 1 3ajauu p A yrip 4
. 6eCrUIOTHBIM JIeTaTe/IbHbIM arapaTtoM
CKBO3HOT0 [POEKTUPOBaHUsl UHTerPUPOBaHHOU P 5
10 PODOOTOTeXHIUECKOH CHCTEMBI M KOMITJIEKCa BOOPY>KEHHST g3pa OTKa a/IropUTMOB 1 pOrpaMMHOTO 3
JTeTaTeNbHBIX AMapaToB. obecrieueHus: CUCTeMbI yTIpaB/ieHUs yTpaB/eHu s
0eCrMIOTHBIM JIeTaTe/IbHBIM arlapaToM
Bcero 3a 10 cemectp 17
3.3. CamocTrosaTenbHas padora crygerta (CPC)
Ne Oonem,
o/ Homep 1 HauMeHOBaHUe pa3jesia JUCIHUIUTUHBI Copepixanue yueOHOro 3ajaHusA acoB
Paspesn 1. Obmye BOMTPOCHI MPOEKTHUPOBAHUS CHCTEM V3yueHvie npesyCMOTPeHHbIX IPOrpaMMOit
1 yTIpaB/IeHUs] UHTETPUPOBAHHBIX POOOTOTEXHUUECKUX JUIaKTUUeCKUX eJUHUL] TI0 peKOMeHAyeMOi 12
CUCTEM U KOMILJIEKCOB BOOPY>KEHUsI JIeTaTe/bHbIX ymreparype. [1oAroToBka K JIeKLUSIM 1
anraparos. TIPAKTUUeCKUM 3aHSATHSIM.
W3yueHuie npefyCMOTPeHHbIX IPOrpaMMOit
2 Paspesn 2. Mojieni MHTErPUPOBAHHBIX POOOTOTEXHUUECKUX |[UJAKTUUECKUX eAUHHUI] [T0 PEKOMEH/[yEeMO 17
CUCTEM. ymreparype. [1oAroToBka K JIeKLUSIM 1
MPAKTUUeCKUM 3aHSATHSIM.
V3yueHuie npegyCMOTPeHHbIX IPOrpPaMMOit
Pa3zen 3. IToacucTeMsl yIIpaBaeHUs] 00bEKTaMU Y Peay P porp .
MUAAKTUUECKUX eJUHULL TI0 peKOMeH,[yeMoi
3 |MHTerpupOBaHHBIX POOOTOTEXHUYECKUX CUCTEM M 40
yreparype. [1oAroToBKa K JIeKLUSAM 1
KOMIL/IEKCOB BOOPY>KeHHUsI JleTaTe/IbHbIX alaparoB.
TpaKTUUeCKUM 3aHATHSM
Paszgen 4. 3agaun ¥ MOJACUCTEMBI OUYBCTBJIEHUS U OLIeHKH  |VI3yueHue MpeJyCMOTPeHHBIX MPOrpaMMOit
4 COCTOSIHUS 0OBEKTOB MHTETrPUPOBaHHBIX [IUIaKTUUeCKUX e[JUHUL]| 10 peKOMeH/1yeMoi 24
PODOTOTEXHUUECKUX CHCTEM U KOMIUIEKCOB BOOPY>KeHusi  |iuteparype. [ToAroToBKa K JIEKLUAM U
JleTaTeNbHbIX arnrapaToB. TpaKTUUeCKUM 3aHSATHSM
Bcero 3a 9 cemecTp 93
N3yueHue npefycMOTPEHHBIX POrPaMMOit
Pa3pen 5. PacueT 1 BEIOOP 3/1IEMEHTOB MHTEIPUPOBAHHBIX Y peay P porp .
[UIaKTUUeCKUX e/JUHUL| 10 peKOMeH1yeMoi
5 |pobOoTOTEXHWYECKUX CHCTEM U KOMILJIEKCOB BOODYKEeHHS 44
snuTeparype. [1oAroToBKa K JeKLUSIM U
JleTaTes/TbHbIX arnapaTos.
[IPaKTUUeCKMM 3aHSATHUSIM
Paspen 6. Pa3paboTka KOMITBIOTEPHBIX MOZie/ield 1 3a7jaun | VI3ydyeHHe TpeyCMOTPEHHBIX ITPOrpaMMOi
6 CKBO3HOT'0 [TPOEKTUPOBaHUsI MUHTeT PUPOBaHHOM JUIaKTUUeCKUX eJUHUL] TI0 peKOMeH1yeMOi 30
poOOTOTEXHUUECKOM CHCTEMBI M KOMIUIEKCA BOOPY>KeHUs1  |urepatype. [ToAroToBKa K JeKLIysM U
JleTaTesIbHbIX arnapaTos. MPaKTUUeCKHM 3aHSATHUSIM
Bcero 3a 10 cemectp 74
4. OPMbI KOHTPOJII OCBOEHUSA JNCIHUITJINHBI
CEMECTP HEJEJ/IN CEMECTPA
1 2 (3] 4 5 6|78 9 10| 11 |12|13| 14 15 |16 17
9 BP3[1 BP3[ | UII3 | P BP3[ | AP | UII3 BP3 | UII3 | OP Bomnp. Ok3
10 BP3[ | UII3 | P BP3[ | AP | UII3 BP3[ | UI13 | P | Bomp. 3ay, 3au.
YcnoBHble 0003HaueHUS:
e [P — nuarHocTuueckast pabora;
o BP3/1 — Boripocsl 1o pasjeny;
e UII3 — uHgvBHyaNnbHOE MPAaKTUYeCKOe 3a/IaHUE;
e Bomp. JK3 — BONPOCHI K 3K3aMeHY;
¢ Bormp. 3au — BOMpoCHI K 3aueTy;
e 3ay. — 3ayer.
TekyiMii KOHTPOJ/Ib yCIIeBaeMOCTH CTY/|€HTOB [IPOBOZAWTCS B JMCKPETHbIe BpeMeHHble UHTEePBasbl B C/lelyHOLUX
dopmax:
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JUarHocTUueckast pabora;

BOTIPOCHI IO pasienys;

WHAWBU/Ya/IbHOE IMPaKTUUeCKoe 3aJaHue;
BOTIPOCHI K 3K3aMeHY;

BOTPOCHI K 3aYeTy.

IIpoMe)xyTouHasi aTTecTaus IPOBOAUTCS B hopMax:
5K3aMeH;
3ayer.



5. YYEBHO-METO/JUYECKOE ¥l TH®OPMAIIMIOHHOE OBECITEUEHIE
JCIUATITAHBI

5.1. OcHOBHas MTeparypa Mo AUCLUIUIAHE:

1. A. T. FOpeckys. . CucTembl yripaB/ieHus jieTatebHbiMu ariraparamu. CI16. BT TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2014, 5. pec.

2. E. U. FOpesuu. . OcHoBbl pobototexuuku. CI16.: BXB-ITetepbypr, 2007, 41 3k3.

3. P. lopd, P. Buiriorn. . CoBpeMeHHbIe CUCTeMBI yIipaBieHus. M.: J1a6. Ba3oBbix 3Hanuid, 2002, 18 3k3.

4. P. Y. buapg, T. Y. MakJIs#iH. . Manble 6eCrM/IOTHBIE JIeTaTe/IbHbIe anmaparkl: Teopys ¥ NpakTrka. M.: TexHocdepa,
2015, >51. pec.

5. C. JI. 3enkeBuy, A. C. FOuieHko. . OCHOBEHI yIIpaB/ieHNs] MAaHUTY/ISIIMOHHBIMU pobotamu. M.: 3g-e0 MI'TY um. H. 3.
Baymana, 2004, s51. pec.

5.2. [lono/HuTe/IbHAs IUTepaTypa 110 JUCLIUILINHE:

1. K. A. Ilynkog, H. 1. Erynos, E. M. BopoHoB. MeTo/ibI K/TacCUeCKOM U COBPEMEHHOM TeOpHH aBTOMAaTHueCKOro
ynpaeienust. T. 2 CtaTucTUuecKas JMHaMUKa U UJeHTUUKALIUS CHCTeM aBTOMaTHueCcKoro yrpaeienus. BI'TY
"BOEHMEX" nm. [1. ®. YcruHoBa, 2004, 3 5k3.

5.3. [lepuogrueckue U3aHus:

1. ABMakoCMHUYECKOE NPUOOPOCTPOEHHE;

2. BeCTHUK BO3ZYLIIHO-KOCMUYeCKOI 000DOHBI;

3. Borpocel 060poHHOM TexHUKH. Cepust 16;

4. Jl1aTuYnuKU U CUCTEMBI;

5. lnopMalliOHHO-U3MepUTeNbHbIe U YTIPAB/ISIOLUE CUCTEMBI;
6. TIpo6/1eMbI MaLIMHOCTPOEHUS. U aBTOMATH3aL[|H.

5.4. IlepeueHb pecypcoB MH(OPMAIMOHHO-TeJIEKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", HeoOX0AUMBIX /ISl 0CBOEHUS
UCLIUTIIMHBI, 3/IEKTPOHHbBIE OUO/IMOTEUHBIE CUCTEMBI:

1. http://e.]lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — O6pa3oBaresnbHas riardopma «HOpaiir». [Iis1 By30B U CCY30B.;

3. https://repository.library.voenmeh.ru/jspui/ — ®yHzaameHnTanbHast 6udmioreka BI'TY «BOEHMEX» um. [1.0.
YctuHoBa.

CoBpeMeHHbIe MTpodeccroHanbHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaroHanbHas s/ekTpoHHast oubsoreka (HOB);
2. https://cyberleninka.ru/ - Hayunasi anekTpoHHas 6ubnmoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTomHoTeKcTOBas 37eKTpoHHasi 6rbmoTeka Poccutickoro dhoHza dhyHAaMeHTaTbHbBIX
WCCIeJOBaHUM.
VHdopMarioHHbIe CTIPABOYHBIE CHCTEMBI:
1. Texskcnept — VIHpOPMaI[MIOHHBII 1TOPTal TEXHIUUYECKOTO perynrpoBanust: Hopmel, mpaBuia, craHzapTsl PO;
2. http://library.voenmeh.ruw/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCToB cobcTBeHHOI
reHepatuu BI'TY "BOEHMEX" um. []. @. YcTuHOBa;
3. http://www.consultant.ru/- KoncymeranTIIroc- nHbOpPMaI[HOHHBIHN MTOPTAaJ MPaBOBOH MH(MOPMAI[UH.
5.5. IIporpammMHoe obecrieueHue:
1. Matlab 2015a SP1.

5.6. HbopMaIMioHHbIe TEXHOJIOTHH:

B3auMofelicTBHe ¢ obyuarorumics ocpezcrsoM DVIOC Moodle BI'TY «k BOEHMEX» nm. [I.®. YcTHHOBA.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JVCHUILI/IMHBI

6.1. JIeKI{MOHHBIE 3aHATUA:

CrieLMaM3MpoBaHHbIe TpebOBaHMs 10 060PYA0BaHUI0 OTCYTCTBYHOT; ayJUTOPUS C OCAJJOUYHBIMU MECTaMH T10
KOJIMUECTBY CTYAEHTOB; JOCKa.

6.2. [TpakTHUecKue 3aHATHUS:

1. ITpoekTop;
2. AyauTopus C YMC/IOM TT0CaZIOYHBIX MECT He MeHbIIIe KOTMUeCcTBa 00yuaroIjuxcs;
3. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MecTO MpenojaBaTesisi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. pabourie MeCTa CTYJeHTOB, OCHAII[eHHbIE KOMIThIOTEPAMH C JOCTYIIOM B VIHTEpHET, rpeiHa3HaueHHbIe [ijisi paboThI B
37IeKTPOHHOM 00pa3oBaTesbHOM cpefe.
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IIpunoxenue 1
K paboueii mporpaMme JHCLHIIIHHBI
ITPOEKTUPOBAHUE POBOTOTEXHNYECKUX CUCTEM

AHHoTarusa padoyeil IporpaMMbI

OuctuninHa IIPOEKTUPOBAHUE POBOTOTEXHUYECKUX CHCTEM  sBrasercs — JUCLIUILIMHOMN
o0s3aTebHOM uYacTH 0/10Kka 1 TiporpaMMbl TOATOTOBKM IO HampaBneHuio 24.05.05 HMHmeepupoeaHHble cucmembil
fNemame/bHblx annapamos. JJucuuIviMHa peanusyeTcs Ha dakynsTere M MHbOPMALMOHHBIX U yIpas/somux cucreM BI'TY
"BOEHMEX" um. [1.®. YctuHoBa Kadezpoii V18 CUCTEMBI [TPUBOIOB, MEXATPOHUKA 11 POBOTOTEXHUMKA.

JucuuryinHa HallesieHa Ha opMHUpOBaHUe KomnemeHyull:
TICK-5/23 crnocobHOCTh OmpefensiTh COCTaB M CTPYKTYPY KOMILIEKCOB OopToBOro 0060pyzoBaHHs HH(MOPMAIHOHHO-
M3MepUTeTbHOM, HaBUTaLIMOHHOW U YTIPABJISIOLLeH MOJCUCTeM JJIsl aBUAlJMOHHBIX KOMITJIEKCOB Pa3/IMUHOTO Ha3HaueHusl;
OIIK-7 cnocobeH Ha OCHOBe aHaaW3a COBPEMEHHOTO COCTOSIHUSI W TeHJIeHIIUH pa3BUTUS BOEHHOW TEOPHUHM U TIPAaKTHKH
OpraHH30BbIBaTh pa3paboTKy U pa3pabarhbiBaTh 3CKHU3HBIE, TeXHUYeCKWe W paboure TMpoeKTbl WHTErpUpOBaHHBIX
POBOTOTEXHUUECKUX CUCTEM U KOMIUIEKCOB BOOPY>KEHHS JIETATe/IbHBIX allllapaToB U UX 3JIEMEHTOB, TPeOOBAHUsI K YCIOBUSM U
TaKTHKe UX 00eBOTr0 PUMeHeHHUs;
OIIK-8 crocobeH pa3pabaTbiBaTh MaTeMaTUUeCKHe, WMHUTALMOHHBIE W TIOMyHaTypHble MOJeMU pPOOOTOTEXHUYECKUX
KOMITJIEKCOB, OOBEKTOB M TIO[CHCTEM BOODYKeHHs X OOpTOBOro 00OpyAOBaHMs JleTaTe/JbHBIX allapaToB, a TaKke
OCYIIIeCTBJISATH CUHTE3 TI0 KPUTEPHUsIM 00eBOY U TEXHUKO-3KOHOMUYECKOH 3 (eKTUBHOCTH.

CopeprkaHye AWCLMIUIMHBI OXBATbIBaeT KPYT BOIPOCOB, CBSI3@HHBIX C ONMCAHWEM MpobneM W TIPUHLUIIOB YIIPaBIeHHUS
poboTorexHryeckuMu cucremMamu (PTC); MmaremMaTMuecKdM oOIMcaHMeM po0oTa, Kak MHOrocBsi3HoM PTC; co3zaHuem
MMUTaLMOHHBbIX Mofiesield PTC; onucanrem MetozioB ynpaieHuss PTC 0CHOBaHHBIX Ha K/1aCCMUeCKON U COBPEMEHHOM TeOpuu
ylipaBjeHus; ¢ OOLMMM M CIelMaJbHBIMM BOMPOCAMU TEOPHHM, pacyeTa U OCHOB ITPOEKTHPOBAHHS Ppa3HBbIX THIIOB
aBromMatndeckux cucreM (AC) U cUCTeM yIpaBJieHus], BXOASIINX B COCTaB MeXaTPOHHBIX ¥ POOOTOTEXHHUECKUX KOMILIEKCOB,
00BEKTOB U TIOJCHCTEM BOOPY KeHUs1 1 60PTOBOro 000pyA0BaHMs JIeTaTe/lbHBIX arapaTos.

TTporpaMmMoi JUCHUIITMHBI TIPeAYCMOTPEHBI CJle/IyIOIiie BUAbI KOHTPOJIA:

TeKymuit KOHTPO/Ib YCIIeBaeMOCTH CTY/[eHTOB ITPOBOJUTCS B AUCKPETHbIE BpeMeHHble HHTepPBa/Ibl B C/Ie/[YIOIINX
dopmax:
e [MarHocTuueckas pabora;
e BOMPOCHI TI0 pasjeny;
e WH/MBH/IyaTbHOE MPaKTHUECKOe 3a/IaHue;
*  BOIPOCHI K 3K3aMEeHY;
e BOMPOCHI K 3aUeTy.

IIpoMe)xyTouHas1 aTTeCcTaus IPOBOAUTCS B (hopMax:
* S5K3aMeH;

¢ 3ayeT.

OOb1masi TPyOEeMKOCTb OCBOEHUs AWCLMIUIMHBI COCTaBisieT 7 3.e., 252 u. IIporpamMMoii [JUCLUIUIMHBI TPeAyCMOTPEHBI
NeKI[MOHHBIE 3aHsThs (51 4.), mpakTrueckue 3ausTus (34 u.), camocTosiTenbHast pabora crygenTa (167 u).
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IIpunoxenue 2

K paboueii mporpamMme JHCLHIIIHHBI
ITPOEKTUPOBAHUE POBOTOTEXHUYECKUX CUCTEM

TEXHOJIOI'MA 1 ®OPMbI OBYUYEHUSA

PEKOMEH}I[BI.IHI/I M0 OCBOE€HHUI0 JUCLUIIMHBI VI CTYyA€HTA

TPYAOEMKOCTh OCBOEHMSI JUCLIUIIIMHBI COCTAB/sIeT 252 u., U3 HUX 85 u. ayIUTOPHBIX 3aHSTHH, U 167 4., OTBeJEHHbIX

Ha CaMOCTOSITe/TbHYI0 paboTy CTyZeHTa.

PekoMeHZALMY TI0 pacrpe/ie/ieH|I0 yuebHOro BpeMeHH M0 BH/IaM CaMOCTOSITE/TbHOM paboThl ¥ pa3fesiaM JUCIUILIAHEI

TIpUBeJieHbI B TaO/THIIE.

KOHTpPO/Tb OCBOEHMSI TUCIATUIMHBI TTPOU3BOAUTCS B COOTBETCTBHUU C IT0o/IOKeHHEM O TeKylleM, pyOesKHOM KOHTpOJe
yCIIeBaeMOCTH U IIPOMEXXYTOUHOH aTTeCTaliy 00yJaroIuxcsl.

@®opMbI KOHTPOJISI ¥ KPUTEPHH OLleHMBaHUs TTPUBe/IeHbI B IPIUIOKeHNH 3 K Paboueii mporpaMme.

HanmenoBaHue paboThI

PexkomeHjyemasi iuTeparypa

TpynoeMkocTh,

Ygac.

Pazgen 1. O61ue BONIPOChI MPOEKTH

POBAaHHA CUCTEM YIIPDAB/I€EHUA UHTEIrPUPOBAHHBIX pOﬁOTOTEXHPl‘lECKI/IX CUCTEM U
KOMIIVIEKCOB BOOPY)X€HUS /IETATE/IbHBIX allllapaToB.

W3yueHue npesyCMOTPEeHHBIX
TPOrpaMMOM JUAAKTUYECKUX eVHUL]

P. Topo, P. Bumon. . CoBpeMeHHbIe cUCTeMBI yripaBiieHusi: M.: JTa6.
BazoBbix 3Hanui, 2002 (r71.1)
E. 1. FOpeeuu. . OcHoBbl pobototexauku: CI16.: BXB-Iletep0ypr,
2007 (rn.1)

%%g:gf;i;’qg?sgngﬁzpmyp ¢ A. T. FOpeckyn. . CucTeMsbl yripaB/ieHUs1 J1eTaTe/TbHbIMU anrapaTaMu: 12
paKTIMECKIM 3aHSTATM CII6.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2014 (1. 1)
: P. Y. Buapg, T. Y. MaxkJIs#iH. . Masible 6eCrTU/IOTHBIE JieTaTe/TbHbIe
anmaparbl: Teopus U nipakTuka: M.: TexHocdepa, 2015 (1.1, 1. 6)
Wroro no pasgeny 1 12
Pa3zpen 2. Mope HHTerpUPOBaHHBIX POOOTOTEXHUYECKHX CHCTEM.
A. T. FOpeckys. . CrucTemsl yIipaB/ieHus JleTaTe/IbHbIMU arlfapaTaMu:
ViayueH e MPe/lyCMOTPEHHBIX CII6.BTTY "BOEHMEX" um. [I. ®. YctuHoBa, 2014 (1.2, ri3)
IDOrpAMMOIA JMAAKTHUECKUX SHH] C. JI. 3enkeBuy, A. C. FOwmeHko. . OCHOBBI yIipaBieHUs
o MaHMITY/IALMOHHbIMU pobotamu: M.: U3g-8o MI'TY um. H. 3.
110 PEKOMEHAYEMOU JIMTEPATYDE. baymaHa, 2004 (1.2, m1.3, 171.6) 17
E;f;:;gzginljwnf:;;ilﬁx P. Y. Buapg, T. Y. MaxkJIsiH. . Masible 6eCITU/IOTHBIE JieTaTe/IbHbIe
’ armaparsl: Teopus U nnpaktuka: M.: TexHocdepa, 2015 (1713, 1.4,
1.5)
Wroro no pasgeny 2 17

BOOPY>KeHUd JI€TATE/IbHBIX dIllldPaTOB.

Pazpen 3. ITogcucremMsbl ynpas/ieHus: 00beKTaMHU HHTErPHPOBAHHBIX POOOTOTEXHUYECKUX CHCTEM U KOMILIEKCOB

V3yueHue rpeJyCMOTPEHHbIX
TPOrpaMMOM AUAAKTHUE CKUX eIUHMUL]

P. V. buapg, T. ¥. Max/Ia#iH. . Masble GecrivoTHBIe jleTaTebHble
armaparbl: Teopus U mpakTuka: M.: TexHocdepa, 2015 (171.6)
P. Topd, P. Bumior. . CoBpeMeHHbIe CUCTEMBI yTIpaBiaeHus: M.: Jlab.
bazoBbix 3Hanui, 2002 (1.3, 11.4)
C. JI. 3eHkeBuy, A. C. FOwmeHko. . OCHOBBI yIipaBieHUs
MaHMITY/IALMOHHbIMU poboTamu: M.: U3g-8o MI'TY um. H. 3.

10 peKOMeH/lyeMOM JIuTeparype. 40
HOEFOTOBKaAg JIEKLIUSIM I/Ip P Baymana, 2004 (r1.7)
K. A. Ilynkos, H. . Erynos, E. M. BopoHoB. MeTogs1
[IPaKTU4eCKHM 3aHATUSIM o %
KJIaCCUYeCKOM U COBPEMEHHOM TeOpUU aBTOMaTH4eCKOro
ynpasnerust. T. 2 CraticTryeckast AYHAMHUKA U UeHTUDUKAIWS
cucreM aBTomMaruueckoro yrnpasjienus: BI'TY "BOEHMEX" uwm. [I.
®. YctuHoBa, 2004 (i1 3)
Wroro no paszeny 3 40
Paspen 4. 3a/jauM ¥ MOACUCTEMBI 0UYBCTBJ/IEHHS M OLIEHKH COCTOSIHUA 00beKTOB HHTErPHPOBaHHBIX
PO00OTOTeXHNYECKHX CHCTeM H KOMILIEKCOB BOOPY)KEHHs JIeTaTe/IbHBIX alllapaToB.
P. Y. Buapg, T. Y. MaxkJI3iH. . Masible 6eClTU/IOTHBIE JieTaTe/IbHbIe
N3yyeHue npesyCMOTPEHHBIX anmnaparsl: Teopusi U ipaktuka: M.: TexHocdepa, 2015 (171.7, r1.8)
TPOrpaMMOM JUIAKTUUYECKUX eJIMHUL] K. A. Ilynkos, H. . Erynos, E. M. BoporoB. MeTogb1
10 peKOMeH/lyeMoM JIuTeparype. KJIaCCHYeCKOW U COBpeMeHHOM TeoOprU aBTOMaTHyeCcKoro 24
IToaroroBka K JIeKLMM U ynpasneHust. T. 2 CraTucTryeckas AVHAMHUKA U WeHTU(DUKAIWSA
MpaKTUYe CKUM 3aHSATHSM crcteM aBToMarnyeckoro ympasnenus: bBI'TY "BOEHMEX" um. [1.
@. YcruHoBa, 2004 (1. 4)
Wroro no pa3geny 4 24

JieTaTe/IbHBIX almnaparTroB.

P83I[EJI 5. Pacuer u Bblﬁop 3/IEMEHTOB UHTErpPUPOBAHHBIX pOﬁOTOTEXHl/l‘-IECKI/IX CHCTEM U KOMIIJIEKCOB BOOPY>KeHUA

I
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M3yyeHue npesyCMOTPEHHBIX P. Y. Buapg, T. Y. Mak/Is#iH. . Masible 6eCriu/ioTHbIE JieTaTebHbIe 44
MPOrpaMMOM JUIAKTUUYECKUX eZMHUL] ammaparbl: Teopus U nipakTyka: M.: TexHocdepa, 2015 (171.7)
TI0 peKOMeHjyeMoH JIuTeparype.

ITogroTtoBka K eKLUsIM U

MpaKTUUeCKUM 3aHATHAM

Wroro no pasgeny 5 44

Pa3pesn 6. Pa3paboTka KOMIBIOTEPHBIX MOAe/1ed M 3aJa4i CKBO3HOTO TPOEKTHPOBAHUA HHTerPUPOBAaHHON
PO0OTOTEXHHYECKO# CHCTEMBI M KOMILIEKCAa BOOPY)KeHMsI JIeTaTe/IbHbIX anmnaparos.

P. Y. Buapp, T. Y. Mak/Is#iH. . Masible 6ecriu/ioTHbIe JieTaTebHble

M3yueHue nipelyCMOTPEHHBIX ammaparbl: Teopus U nipakTuka: M.: Texnocdepa, 2015 (m1.10, rn.11,
MpPOrpaMMoi AWAAKTUUECKUX eINHMUL] rnl3)
10 peKOMeH/lyeMOH JIuTeparype. P. lopo, P. Bumon. . CoBpeMeHHbIe CUCTeMBI yripaBieHusi: M.: JTa6. 30
TToaroToBKa K JIEKIUSIM U BazoBbix 3Hanuii, 2002 (1. 13)
NIPaKTU4eCKUM 3aHATUSIM A. T. FOpeckysn. . CrucTeMsl ynpaB/ieHus JleTaTe/IbHbIMU arapaTaMu:

CII6.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2014 (r1.4)

Uroro no pasgeny 6 30
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IIpunoxenue 3
K paboueii mporpamMme JHCLHIIHHBI
IIPOEKTUPOBAHUE POBOTOTEXHUYECKHNX CUCTEM

®OH/] OOEHOYHBIX CPEICTB

@OH/| OLIEHOYHBIX CPE/ICTB, MO3BOJISIOIINE OLIEHUTh Pe3y/IbTaThl 00yueHus TI0 ZaHHOHN AMCLIMITIMHE, BK/IHOYAIOT B Cebs:

e [UarHoctuueckasi pabora

e BOMPOCHI TI0 pasjeny;

e WH/MBH/IyaTbHOE MPAaKTUUECKOe 3a/IaHue;
e BOMPOCHI K 9K3aMeHY;

e BOMpOCHI K 3aUeTy;

e 9K3aMeH;

e 33uer.

KpuTepun onenuBanus

Juarsocruyeckasi pabora
Muarnoctuyeckas pabora mposogutcs B popme Tecta B IMMOC Moodle:

¢ IIpU IIPaBUWILHOM OTBeTe MeHee yeM Ha 60% BOMpPOCOB - He arTecTaLus;
¢ [IpU TIPaBHU/ILHOM OTBeTe Ha 60% BOMPOCOB 1 6oJiee - aTTeCTaIYs.

Bomnpocsl o pa3peny
[TepeueHb BOMIPOCOB MO pa3zesiaM NMpuBeAéH B Y MK AuCHUIIMHEL

NuauBuyanbHOe NPAaKTHYECKOe 3a/laHue

[pepnaratorcs 2 MHAMBUYAbHBIX JOMALIHUX 3a/laHUs TI0 TeMaTHKaMm, orpeZiesieHHbIM B Y MK [UCLIUIIIMHEL
,Z[OM&I_HHEE 3a/laHre BBITIO/THAIOTCA 110 UHAWBUAYa/IbHBIM BaDHUAHTAM, MPeACTaB/IAOTCA OTBETHI B (bopMe OTYeTOB O Xo[e
peltieHyst 3a71au. OTYEThI JO/DKHBI COZIEPKaTh TUTYJIBHBIN JIKCT, COZiep>KaHue, X0/ paboThl, 3akmoueHre. OhopmiieHre Tabsuil,
WTIOCTpaLuii, GopMys JO/DKHO COOTBETCTBOBaTh TpeboBaHusiM 'OCT 7.32-2017.
MupvBuayanbHble 3ajaHKs 110 BapUAHTaM U IPYMephl 0TUeTOB NpyuBesieHbl B Y MK AUCIUIIIUHBL.
Ipouenypa npriemMa IOMAaLIHUX 3a/JaHKI BK/IFOYaeT TPOBEPKY pa3paboTaHHBIX POrpaMm (Mogesieli) B Cpejie MaTeMaTHyeCKOro
MOZIeTMPOBaHus, JeMOHCTPALMIO (DYHKLIMOHMPOBAHUS IIPOrPAaMMHBIX MOZY/Iell. YCTHBIX OTBETOB Ha BOTIPOCHI ITPeTofiaBaTesis.
TIpeacTaBieHHBIN 10 TPeOOBAHUAM OTUET, TIOTHOe PellleHHe JOMAIITHETo 3a/JaHusA, OTBEeThI Ha He MeHee 60% BOTPOCOB
TIPerio/jaBaTe isi OLIEHUBAETCsl HA UTOTOBYIO OLIEHKY "3auTeHo". [Ipy HeCOOTBETCTBUU TPeOOBaHUAM K 0(hOPM/IEHHIO OTUETA,
TIpU TPYOBIX OIMIMOKAX B PellieHrH, TIPY HEBEPHBIX OTBEeTaX Ha BOMPOCKHI UTOTOBAs OI[eHKA He BLICTAB/ISIETCS, 3a/laHue
CUMTAETCS HEBBITIOJTHEHHBIM.

BomnpoceI K 3k3amMeny
Ilepeuens BOIIPOCOB K 3K3ameHy IpuBeféH B Y MK AuCLUIIIMHBI

BonpocsI K 3auery
IlepeueHb BOIIPOCOB K 3aueTy npuBeséH B Y MK qucLAIIMHEL

JK3aMeH

OK3aMeH MPOBO/UTCS B YCTHOM WK IMUCbMEHHOH (hopme 110 GrieTam, CofiepyKaliym 2 BOIpoCca, BPeMsi Ha MOATOTOBKY
oTBeTOB - 20 MUHYT. [IpU NMPaBW/IbHBIX U MOJIHBIX OTBETAaX OLIEHKa OT/IMYHO. EC/T OTBeT Hemo/HbIH, Mpero/aBaTesib 3aaéT
JIOTIONTHUTeNbHBIe BONPOCkl. [1py mMpaBUIbHBIX OTBETAX Ha BCe BOMPOCHI - OL|eHKa OTJIMYHO, B IPOTUBHOM CJlyuae eciiu
TIPaBU/TbHBIX OTBETOB Oosiee 80% - oljeHKa XOpoIIio. [Ijis To/TyueHus Yj0B/IeTBOPUTETbLHOM O1LI€HKU HY)KHO MPaBUIHHO
OTBeTUTh He MeHee, yeM Ha 60% BOIPOCOB.

3auer

CTyzeHT noyyaeT 3aueT 10 pe3yJibTaTaM Mpe/iCTaB/IeHHbIX 1 YCIEIHO 3all{MIeHHbIX OTYeTOB 110 BCEM
WHJUBHU/Iya/IbHBIM 3a/JaHUSAM
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Paspen 1. O01ue BOnpocsI
NPOeKTUPOBAHUSA CUCTEM

5 g |YMPaB/IeHUs MHTerPHPOBAHHBIX . 10 8 ’ 12 10 30 10 Borpocs! o
PO0OTOTeXHUYECKHX CHCTEM H pasneny
KOMIL/IEKCOB BOOPY)KeHHS
JIeTare/IbHBIX aNlaparoB.

Bormpocer o
Pazpgen 2. Mopenu pasgeny,

5 9 |MHTerpMpoBaHHBIX 35 18 10 8 17 10 20 10 |MupguBupayanbHOe

POOOTOTeXHUYECKHX CHCTEM. NIpaKTUYecKoe
3aJjaHue

Pazpgen 3. [Togcucrembl BOIDOCh 10

ynpaB/ieHUs 00beKTaMu pag,qeny

5 g |MHTErPMPOBAHHLIX 54 | 14 | 10 | 4 | 40 | 20 | 10 | 20 |[MmgmeugyansHoe
POOOTOTEXHHYECKHMX CHCTEM H DAKTIECKOe
KOMIL/IEKCOB BOOPY)KeHMA P sa/1aHme
JieTaTe/IbHBIX aNnaparToB. a
Pazpgen 4. 3agauu ¥ NoCUCTEMbI
OUYYBCTBJIEHHSI M OLIEHKH Bompoch! o
COCTOSIHHSA 00bEKTOB aI; o

5 9 |MHTerpMpoOBaHHBIX 33 9 6 3 24 20 10 20 pasAeny,

Bormpocsr k
PO0OTOTeXHUYECKHUX CHCTEM H SK3AMEH
KOMIL/IEKCOB BOOPY)KeHHS y
JIeTare/IbHBIX alllapaToB.
Bcero 3a 9 cemecTp 144 | 51 34 17 93 60 70 60
Paspen 5. Pacuet u BbIOOp Bomnpocel 1o
3/1eMeHTOB HHTerPUPOBAHHBIX pasgeny,

5 10 |pofoTOTEXHHUECKHX CHCTEM U 64 20 10 10 44 20 20 20 |MupuBuayanbHOe
KOMII/IEKCOB BOOPY)KeHMA NIpaKTU4eckKoe
JieTaTe/IbHBIX alaparoB. 3aJjaHue
Pazgen 6. Pa3paboTka
KOMIIBIOTEPHBIX MOJe/1eH u Bompoch! K
3a/iayyl CKBO3HOI'0 3a£)1eTy

5 | 10 [MPOCKTHPOBAHMIA 44 | 14| 7 | 7 | 30| 20 | 10 | 20 |VngueugsyamsHoe
HHTEerpUpOBaHHOU NpaKTHeCKoE
PO0OOTOTeXHUYECKOH CHCTEMBI H Sa1aHMe
KOMIL/IEKCa BOOPY>KeHHUS A
JieTaTe/IbHBIX aNnaparos.

Bcero 3a 10 cemectp 108 34 17 17 74 40 30 40
Bcero no gucuuniviHe 252 85 51 34 167 | 100 | 100 | 100
15 22014




KpuTepun onjeHMBaHHuA

IICK-5/23
Bonpocbl omkpbimozo muna:
Ne 1 Omnpegenute nogcuctemam PTK

(u3 cTIvCKa: "esioBeKO-MallIMHHEIN HHTepdeiic, crcTeMa yIpaB/ieHHs TPUBO/IaMH, TTPUBO/IBI CTETTEHSIMH TTOABYDKHOCTH)
COOTBETCTBYIOIIHE YPOBHU.

HwxHuit ypoBeHb — ...

CpefHuii ypoBeHb — ...

BepxHuii ypoBeHb — ...

Ne 2 B 6onbumHcTBe PTC K KaKoMy K/1accy MpHUHAAJIeKaT KMHeMaTHueCKye rapbl, 00pa3yeMble 3BeHbSIMHA MaHUITYJISITOPOB?
Bri0epuiTe ofiiH OTBeT:
* 3 Kyaccy
* 6 Knaccy
* 5 Knaccy

* 4 knaccy

Ne 3 Kakoii MopsiZjoK UMeeT JIMHeliHOe YpaBHeHHe COCTOsIHUS X =A-X+B-u [j/1s1 oricaHusi MPUBO/A MOCTOSHHOTO TOKA C
He3aBUCHUMBIM BO30Yy)KieHHeM TIpY yueTe 3/IeKTPOMarHATHBIX MPOL{eCCOB B 0OMOTKaX, HEXKECTKOCTH Pe/lyKTopa
yIpaB/leHUH 10 yIy?

* 2 IOpSZI0K
* 3 ops0K

* 4 IOpAZ0K

* 5 IOpAZ0K

Ne 4 TIpu pa3fenbHOM yIIPaBIeHUH NTPUBOAAaMH POOOTa He YUUTHIBAETCS:
BribepuTe O/fH UM HECKOJIBKO OTBETOB:
* B/IMsIHUe BHEIIHUX CU/I Ha [IPUBOJ, 3BeHa
* U3MeHeHHe MOMEHTOB MHepLK 00beKTa yrpaB/ieHus IPUBO/A
* B3aUMOB/IMsIHYE IPaBUTALMOHHBIX CUJI 3BeHbEB

¢ B3aMMOBJ/IUSAHHE I_IEHTPO6E)KHLIX " KOPHOJIMCOBLIX CUJT 3B€EHbEB

Ne 5 IIpu peanu3arny MOAUMHEHHOTO PeTy/IMPOBaHMsI IIPUBO/IOM 3BeHa pob0Ta, Kak IMpaBHiIo, KOJTMIECTBO JJAaTUHMKOB
OTHOCHTE/IbHO MPUMeHeHUs N0 C/le/j0BaTe/IbHOM KOPPEeKLUH ...

BribepuTe ofiviH OTBET:
* He U3MeHseTCsa
* YBEJIMUMBAETCS

¢ YM€eHbIIaeTcsd

Ne 6 Ilpu ynpaB/ieHMH IPUBOZAaMU poboTa Ha OCHOBe MOJie/I MeXaHUKH TpebyeTcs ...
Bribepure oziuH OTBeT:

* perreHe 0OpaTHOM 3a/auy JUHAMUKH
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* obpaTHas CBfI3b 0 YCKOPEHUsIM 3BeHbeB poboTa
* pellleHMe NPSAMO¥ 3afauu JUHAMUKU

* pellleHue 3aJjaud JUHAMUKH TTPUBOZA

Ne 7 Tlpuy cuHTe3e roC/Ie0BaTeNbHON KOPPEKLMU MPUBOJA 3BeHa poboTa, Kak IpaBUiIo:
BribepuTe Off1H MM HECKOJIBKO OTBETOB!
* IPUMEHSIeTCS] MHTEerpasibHble 3BEHbsT
* CIOJIb3YIOTCSl MECTHbIe 0OpaTHbIe CBsI3U
* ipuMeHsieTcs AuddepeHIUanbHble 3BeHbs

¢ HE YUUTLIBAIOT BHELIHNE BO3MYILLIEHUN

Ne 8 Kak peanu3yeTcst MeTOZ] IOJJUMHEHHOTO PETYJIMPOBAHUS B 3JIEKTPOMEXaHUUYECKOM TIPUBOJIE?
BribepurTe 0fiMH WIN HECKOJIBEKO OTBETOR:
* CHHTE30M DETY/ATOPOB KOHTYPOB TOKA, CKOPOCTH H TIOIOKEHHST
* Ha OCHOBE CHHTe3a Hab/roaTe el COCTOSTHUS
* BBE/IEHHEM KOPPEKIIHI 10 BO3MYILAIOIUM CAIaM

¢ BB€JJeHHeM KOPPEKTUPYHOLINX 06paTHbIX CBsi3eii 1o TOKY, 10 CKOPOCTHU U I10JIOXKEHUIO TIPUBOJa

Ne 9 Kakoii TUIT PUBO/A IPEUMYIL|e CTBEHHO MCII0/Ib30BaTh TIPH Peat3aliy yrpas/ieHus IpMBogaMi poboTa Ha OCHOBE
3akoHa T=M-(gd+Kp-e+Kd-é)+N

BribepuTe ofivH OTBeT:

* TIPUBO/, IIOCTOSTHHOTO TOKa
* IPUBO/, [TePEMEHHOT0 TOKa
* MOMEHTHBIH MTPUBOJ

* [IaTOBBIN PUBOJ,

Ne 10 Kako¥i Ky1acc HeoTpe/ie/IeHHOCTH HauboJiee CI0XKeH MPU PeLlieHUH 3a/1aull a/JalTUBHOTO YTIPaB/IeHus?
BribepuTe ofivH OTBeT:
» OyHKI[MOHa/IbHAs! HeolpeZie/IeHHOCTh
» CTpyKTypHasi Heorpe/|e/IeHHOCTb

M HapaMETpI/I‘{ECKaﬂ Heoripee/ieHHOCTh

Bonpocbl 3akpbimozo muna:
Ne 1 B mpezcraBiieHHOM Mojied TIPUBO/iA

1 1
- Ki : K2 . K3 : L km . - o 1L
i ) N " LR i JsH ips -
Gain3 Gainl Gank Transfer Fon GainS Transfer Fcnl Transer Fori2
Gain
L
I <
Gaind ~J
//‘l Gan2
<&}
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Ne 2

3a/iaHbl IapaMeTpbl

K2=10, K3=10, km=0.05, ke=0.05, L=0.1, R=0.1, J=0.001, £=0.001, ip=100

Haiitu mapametprl K1, Ki, Kc, garoiijeif HOpMUPOBaHHBIN XapaKTepyUCTHUUeCKUI ITOJTMHOM 3aMKHYTON CHCTeMBI

Pr(s)=s/3+10s"2+50s+100

(3HaueHHe MTPUBECTH B SKCTIOHEHIIMAIBHOM (hopMe C OKPYITIEHUEM [I0 [IeCSITOI)

K1=
Ki=

Kc=
B nipesicTaB/ieHHOM MoZenU 3/IeKTPOMarHUTHOW YacTy TIPUBOAA

o ;
L.s+R
Transfer Fen

Gan7

3apmansl mapametps! Koi=1, L=0.1, R=0.1

Hatitu napamerps! Kpi u Kii, faroryie HopMUpOBaHHBIN XapakTepHCTHUeCKHI TTOJIMHOM

Pr(s)=s/2+200s+10000

Kpi=...

Kii=...

Ne 3 B nipescTaBiieHHOM MO/|e/d 3/IeKTPOMarHUTHOM 4acTH MPUBOJA

1
L.s+R
Transfer Fen

Gan7

Hatiti mapametps! Kpi u Kii, o6ecrnieunBaroriiye pa3oMKHyTOM CUCTEME

W(s)=22, & =100
A)

Kpi=...

Kii=...

Ne 4 B nipescTaB/ieHHOM MO/|e/Id 3/IeKTPOMarHUTHOM YacTH MPUBOJA

18
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1
L.s+R
Transfer Fen

Gan7
3apanbl napamerpsl Koi=1, L=0.1, R=1
Hatitn mapametpsi Kpi u Kii, gatorrie HopMUpOBaHHBIN XapaKTepPUCTHUECKHUH TTOJTMHOM
Pr(s)=s2+100s+1000
Kpi=...

Kii=...
Ne 5 B nipescTaBieHHOM MO/ield 3/IeKTPOMarHUTHOM 4acTH MPUBOJA

1
L.s+R
Transfer Fen

Gan7

3apansl napamerpsl Koi=1, L=0.1, R=1

Haiitu mapametpsl Kpi u Kii, o6ecrneunBaroriyie pa3oMKHYTOH CUCTEMe
W (s) =2 =1000
(5)="2, @,
S

Kpi=...
Kii=...
Ne 6 TIpu cuHTe3e 10 3TaIOHHOMY rosuHOMY TV [I-perysnsitopa /ijist 00beKTa C TiepejaTouHOM (hyHKI[HelH TPeThero rmopsiaka
BUJA
W(s)=K/B(s), rae B(s) - mosvHoM 3 CTereHu.
Kakwe ko3¢ duimeHTs! al ¥ a2 HOPMUPOBAHHOTO ITOJIMHOMA
P=s"3+al*w0*sA2+a2*w0/2*s+w0"3
TIPe/MOUTUTE/THHO BBIOPATh?

al=...

az2=...

Ne 7 B 6onpimuHcTBe PTC K KaKOMy KJ/laccy TpUHa/I/Ie)KaT KHHeMaTHJeCcKye mapbl, 00pa3yeMbie 3BeHbSIMHA MaHUIY/IITOPOB?

Knacc=...
Ne 8 Ckonbko mapameTpoB JleHaBUTa-XapTeHOepra OnmuchIBalOT KMHEMAaTHKY 3BeHa poboTta

N=...
Ne 9 TlIpu ynpasneHuy pyuBofamMu po6oTa Ha 0CHOBe pacyeTHoro MomenTa (t=M-(§d+Kp-e+Kd-é)+N, rae §d — 3agaHHoe
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yckopenue, M — marpuiia uHepuyy, Kd u Kp— crabunusupyroliyii 3akoH perynupoBanusi, N — BeKTOP KOPHUOIHCOBBIX,
LieHTPOOEKHBIX ¥ TPaBUTALMOHHBIX CHJI) U HyJeBbIX culax BosmyieHust td=0 (M u N TouHO orpesiesisitoT AUHAMUKY
pobora).

UeMy paBHa o1IMOKa e B yCTaHOBUBLIEMCS MTO3ULMOHHOM Pery/IMpOBaHHUH.

e=...

Ne 10 IMpu ynpasieHyy npuBogaMy poboTa Ha OCHOBe pacuyeTHOro MomenTa (t=M-(d+Kp-e+Kd-¢)+N) onpegenre
ko3¢ durpenTs I1]1 yrnpasneHusi, 0beCrieurBarolero KparHble 1eHCTBUTE/TbHbIE KOPHU XapaKTePUCTHUECKUM TTOJTMHOMAaM
¢ co6CTBeHHO# uacToTol =20
Kp=...

Kd=...
OIIK-7
Bonpocbl omkpbimozo muna:
Nel Kakyto 3agauy periaet MeTos MakcumyMa [loHTpsruHa?

BribepuTe oiviH OTBET:

* 3agauy CUHTe3a aJJaTUBHON CUCTeMBI

* 3agauy cuHTe3a pobacTHON CHUCTEMBI

* 3afilauy CHHTe3a ONTHMaJbHOTO pery/sropa

* 3aAaqy HWHTE/UIEKTYa/IbHOT'O YTIpaB/I€HUS

Ne 2 ITpumensist npuHIMN MakcuMyMa TToHTpsirMHa [J1s1 CUCTeMBb! yIIpaB/leHUsl HaXO[AT:
BribepuTe OffH UK HECKOJIBKO OTBETOB!
* MakcHMyM MHTeTpajibHOrO KpUTepHs KauecTBa
» OnTUManbHoe yrpaBieHne CUCTeMOU
* MakCcUMyM CTelleH! YCTOMUMBOCTU CUCTEMBI

* MI/IHI/IMyM HWHTETrpa/IbHOT'O KpUTepUda KaueCTBa

Ne 3 ITpu cunTese LQG — perynsTopa HaXogsT:
BribepuTe 0iMH WK HECKOILKO OTBETOR:
* KoadurmeHTr! ycuneHys B KaHasmax 00paTHOM CBSI3U CHCTEMBI
* KoadhdurmeHTb! 06paTHOM CBS3U 10 OI[eHKe BEKTOPA COCTOSTHHUSI CUCTEMBI
« [TapameTpbl HabMIOATEIST COCTOSIHUS

* KoadurmeHThl 06paTHOM CBS3U M0 BEKTOPY COCTOSIHUM CUCTEMBI

Ne 4 Kakwe 3a/jauu pemiaeT Hab/HO4ATeb COCTOSHUS?
BribepuTe oiviH OTBET:
* OLleHKYy BeKTOpa COCTOSIHUS
* OuIBTpaLAI0 BEKTOpa COCTOSHUS
* [Ipesicka3aHye COCTOSHUS CUCTEMBI

*+ OuIBTPALMIO BO3MYILIEHUH

Ne 5 Kakyo cucremMy Has3bIBatOT IIOJIHOCTBIO YIIPAB/ISIeMON?
BriGepuTe oiuH OTBeT:

* Y KOTOpO# paHT MaTpULIbI HAOIF0AaeMOCTH OOJIbILIe TTOPSIJKa CHCTEMBI
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* B KOTOpOI1 MOXXHO CO3/aTh Jit000e yIpaB/eHue
* Y KOTOpO# paHr MaTpHL{bl HabJIF0laeMOCTH paBeH IOPSAKY CUCTeMBI

* Y KOTOpO# paHT MaTpPHLIbI YIIPAB/IsIEMOCTH PaBeH TIOPSIKE CUCTEMBI

Ne 6 Kakyto cucteMy Ha3bIBaIOT MOTHOCTBIO HAO/TFOAeMOA?
BribepuTe ofivH OTBeT:
* Y KOTOpO# paHT MaTpHLbI HAOFOAaeMOCTH PaBeH MOPSAKY CUCTEMBI
* Y KOTOpO# paHr MaTpHL{bl YIIPaB/sIEMOCTH O0JIbLLIe TOPsi/IKa CUCTeMBI
* B koTOpO#1 MOXXHO 0BecreunTh /IF060€e KaueCTBO IepexoAHbBIX MTPOLeCCOB

* Y KOTOpO# paHT MaTPHLIbI YITPAB/IsIEMOCTH PaBeH MOPSAKY CHCTEMBI

Ne 7 B ueM NposIB/ISIFOTCS JOCTOMHCTBA Habsroaarest?
BribepurTe 0iMH WK HECKOILKO OTBETOR!
* BO3MO)XHOCTB CTaOH/IM3aL|H 110 BEKTOPY COCTOSIHHS Oe3 M3MepeHVs TIOJTHOTO BeKTOpa COCTOSTHHS
* BO3MOXXHOCTh CTabUIM3ALMY C 33/IJaHHBIM KaueCTBOM Pery/IMPOBAHUS
* 3aBUCHMOCTD OLIEHKH CTAaOM/TU3aL[UK OT HECTAIJMOHAPHBIX ITYMOB

* 3aBUCHUMOCTD OL|eHKH COCTOSTHUS OT CTPYKTYPHOMU, (PYyHKIIMOHATBLHOH U apaMeTpuueCKon
Heorpe/ie/IeHHOCT!

Ne 8 Kakwe napametps! 3agatoT nipu cuHTese LQG perynstopa?
BribepriTe O/fUH UK HECKOJIBKO OTBETOB:
+ [TapameTphbl MOZe/I IPOCTPAHCTBA COCTOSIHUSL CUCTEMbI
* AMIIUTYZly BXOZIHOTO CUTHasa
* ’KenaeMyto cTerneHb yCTOWYMBOCTU CUCTEMBI
* ’Kennaemoe BpeMsi mepexoHOIo npotiecca

+ KoBapHarMoHHy10 MaTpulily IIyMOB BO3MYILLieHUH 1 HaOstrozieHui

Ne 9 Kakue npenmy1IiecTBa ZaeT METOZ, yrpaB/ieHuss poO0TOM Ha OCHOBE PacyeTHOrO MOMeHTa?
BribepuTe 0IMH WK HECKOILKO OTBETOR:
» JIuHeliHOe ypaBHEeHHe IO OIIHOKaM
» KomreHcaiuro HeJIMHeMHbIX BHYTPEHHUX CBsizel
* YBesMueHve ObICTPOEHCTBYS

+ CHWDKeHHe SHepro3arpar NpH yrpaB/ieHuu

Ne 10 I[Tpu pobacTHOM yrpaB/ieHHMH MeXaTPOHHBIMU CHCTeMaMy OCHOBHOM 3a/jaueii siB/IsieTcs:
BribeprTe OffH M/ HECKOJIBKO OTBETOB!
+ ObecreueHre MaKCUMa/IbHOTO OBICTPOZEHCTBYS CUCTEMBI YIIPABIeHNS

+ locTioKeHHe MIHMUMAa/bHON YyBCTBUTEIBHOCTY CUCTEMEI K IITyMaM M BapHaL[isiM ITapaMeTpOB B
KOHTYpe yTIpaB/ieHust

» ObecrieueHre B CUCTEMe MaKCUMAa/IbHOM CTeTeHU YCTOﬁqHBOCTH IIpY HaJINYKWKU Heorpeae/IeHHOCTH
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Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

* [locTKeHre MaKCUMa/bHOUM UyBCTBUTE/IbHOCTH CUCTEMbI YIIPaB/IeHUs 110 yNPaB/ISIOLLUM
CUrHaziam

Bonpocbl 3akpbimozo muna:
Cucrema x =Ax+Bu , y=Cx+Du umeeT nopsiok n=7. PaHr Marpuribl Hab/IFOaeMOCTH
rank{Ko}=5. Ckonbko HeHab/I0ZlaeMbIX MePEMEHHBIX COCTOSHUS NU CO/IEp>KUT CUCTEMA?

Nu=
Cucrema x ' =Ax+Bu , y=Cx+Du umeet nopsiiok n=7. KosuecTBo HeHab/r0AiaeMbIX IepeMeHHbIX
cocrosinug Nu=3.

Kakoe 3HaueHKe UMeeT paHT MaTpuLibl Habmopaemoctu rank{Ko}?

rank{Ko}= ...
Cucrema x' =Ax+Bu , y=Cx+Du umeeT nopsok n=6. Panr MaTpuis! yrpas/isieMOCTH
rank{Ky}=5. CKosibKO HeyTipaB/isieMbIX rlepeMeHHbIX COCTOSIHUSI NU CO/IeP>KUT chcTeMa?

Nu=
Cucrema x'=Ax+Bu , y=Cx+Du umeer nopsjok n=6. KomuecTso HeyIpas/iseMbIX [lepeMeHHbIX
cocrosinusg Nu=2.

Kaxoe 3HaueHMe UMeeT paHT MaTpHLipl yrpasasieMocTH rank{Ky}?

rank{Ky}= ...
ITpuBOABI poOOTa YIPAB/SIOTCS Ha OCHOBE PACUETHOTO MOMEHTA

(t=M-(§d+Kp-e+Ki-e+Kd-€)+N, rge €=e), cunte3 ITN]I yripapjieHus peann3yeTcs U3 BHIPOKeHUM
w=const, Ki=o*w*w», Kp=3*w*w, Kd=3*w JKecTtkocTb MexaHuueckoii nepegaun C=1000 Hm/pag,.
MakcrmasibHbIi MOMEeHT UHepLuY Harpy3ku J=1 kr*m*m. Kakoe noporosoe 3HaueHue UMeeT O
(6e3 yueTa TUHaMUKU MPUBOZA)?

PaccunTaiiTe 3HaueHHe:

QM=...
ITpwu yripaBieHUH MPUBOAaMU poO0Ta Ha OCHOBe PaCyeTHOTO MOMEHTa
(t=M:(§d+Kp-e+Ki-e+Kd-€)+N, rge €=e) onpezenure Ko3hdurpenTs [TU]] ynpasneHus,
006€eCreunBaroIero KpaTHele IeMCTBUTE/TbHbIE KOPDHU XapaKTEPUCTUUYECKUM TOTMHOMAM C
cobcTBeHHOM yacToToi @=10

Kp=...
Ki=...

Kd=...

ITpu yripaB/ieHUH MPUBOJAaMU poO0OTa Ha OCHOBE PaCYeTHOTO MOMEHTa
(t=M-(gd+Kp-e+Ki-e+Kd-é)+N, rae €=e) onpegenure Ko3pduipenTs IIU]] yrpas/ieHus,
06eCreunBaroIero KpaTHble IeMCTBUTE/TbHBIE KOPDHU XaPAKTEPUCTHUYECKUM TOTMHOMAM C
cobCTBeHHOM yacToTol ®=5

Kp=...
Ki=...

Kd=...

TIpu yripaB/ieHry PUBOJaMu poboTa Ha OCHOBe pacueTHOro MomenTa (t=M-(gd+Kp-e+Kd-é)+N)
orpezienute K03 duipeHTs! [17] yripaBieHys, obecrieunBaroIiero KpaTtHble AeHCTBUTeNbHbIE KOPHU
XapaKTeprCTHYeCKHM TI0JIMHOMaM C COOCTBEHHOM YacToToi =5

Kp=...

Kd=...

[Ipu yripaB/ieHwH PUBOJaMy poboTa Ha OCHOBe pacueTHOro MmomenTa (t=M-(qd+Kp-e+Kd-é)+N)
onpezienuTe Ko3bduienTs! I1]] yripaeieHus, 00eCriednBaroIero KpaTHsle JedCTBUTe/IbHbIE KODHH
XapaKTePUCTHUECKKUM TIOJIMHOMAaM C COOCTBEHHOM YacToToit k=10

Kp=...

Kd=...
Kakoii o011mii mopsgok S uMeeT ypasHeHre MexaHuku M(q,E)+ §+N(q,q,E)=T /15 NSTU3BeHHOTO
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MaHHIY/SITOPa, ¥ KOTOPOTo BCe KHHeMaTHueCcKUe Taphl IPUHA/JIexXar 5 Kiiaccy?
S=...
OIIK-8

Bonpocbl omkpbimozo muna:
Nel CoriocraBbTe ONpeiesieHus] ...

anHasioroBast cucteMa - OTtBeT 1 BoibepuTe U3 crivcka ...
HeJTMHelHas cucteMa - OTeeT 2 BribepuiTe U3 CITUCKA ...
1udpoBas cuctema - OtBeT 3 BeibepuTte U3 CITUCKA ...

nvHelHast cuctema - OTBeT 4 BeibepuTe U3 CrivcKa ...

CITMCOK:

¢ BBITIO/THAETCA MPUHLIUIT CyTIepIIOo3ULur

* He BBITIOJIHACTCS MPUHLIAIT CYTI€PITO3ULINN
* OITUCBIBA€TCA Pa3HOCTHBIMHU YPDaBHEHUAMUN

* onMchIBaeTcst AuddepeHyanbHbIMA YpPaBHEHUSMU

Ne 2 CornocraBbTe OMpeJesieHus ...
y HecTalMoHapHOU cucteMsl - OTBeT 1 BribepuTte U3 Crivcka ...
cHiCTeMa C pacripe/ie/ieHHbIMU TlapameTpamu - OTBeT 2 BribepurTe U3 crimcka ...
cUCTeMa C COCPeIOTOYeHHBIMY TapameTpamu - OTBeT 3 BriOepuTe U3 CIIUCKA ...
y CTallMoHapHO# cucteMsl - OTBeT 4 BribepuTe U3 CIHCKa ...
CITHCOK:
* OITUCBIBaeTCs1 0OBIKHOBEHHBIMU AW (epeHINaTbHBIMA YPaBHEHUSIMU
* ormmckIBaeTcs Ay depeHIaIbHBIMI YPaBHEHUSIMU B YaCTHBIX TIPOM3BO/IHBIX
¢ ITapaMeTPkI NMOCTOAHHBI BO BpeMeHHU

* 1apaMeTphbl U3MEHSIOTCSl B BDeMeH!
Ne 3 CorrocTraBbTe Tarnbl HAeHTU(GUKALIY MOZeTH 00beKTa

1 stam - Oteet 1 Bribepure...
2 3ran - OTBet 2 Bribepure...
3 stam - OTBeT 3 Bribepure...
4 stam - OTBeT 4 Beibepure...

5 aran - OtBeT 5 Bribepure...

Crivcok:

* IPOBepKa rapaMeTpPOB

* [JIAHUPOBAHKeE SKCIIepUMeHTa

* OLleHKa [apaMeTpoB

* 000CHOBaHHe KPUTEPHS OLIEHKH KaueCTBa MOZE/H

* BEIOOP CTPYKTYDPBI MOZIeNTN
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Ne 4 OtMeTbTe 001LMe 3aaurt TIPeiBApUTETLHOTO ITPOEKTHPOBAHUS
BriGepriTe OffH UK HECKOJIBKO OTBETOB!
* AHa/Iu3 ¥ CUHTEe3 CUCTEeMBI YIIpaB/IeHUs
* Pa3paboTKa TeXHUYECKOH JOKYMEHTALMHU [TPOeKTa
* OnpefiesieHre CTPYKTYPBI CUCTEMbI YTIPAB/ICHUS

* McibiTaHusl CUCTEMBI yripaB/eHUus

Ne 5 OtMeTbTe 001He 3ajaukl 3CKU3HOTO TIPOEKTHPOBaHHs
BribepriTe OffMH UK HECKOJIBKO OTBETOB!
* AHanM3 ¥ CUHTe3 CUCTeMbl YIIpaB/IeHUs
* Pa3paboTKa MeTOZ0B U3rOTOB/IEHUST M TEXHOJIOTUUECKOH JOKyMeHTaLN
* VcnbiTaHus cUCTeMBI yTipaB/ieHus!

* Pa3paboTka TEXHUUECKOW JJOKYMEHTALMU MPOEKTa

Ne 6 OTMeTbTe 33/jauy MPOEKTUPOBAHMUS CUCTEMBI YIIPAB/IeHUsT pOOOTOM
BribepuTe 0iMH WK HECKOILKO OTBETOR:
* Bbibop 1aTUMKOB
» CuHTe3 U peanv3anys alfOPUTMOB YIIPaB/IeHUS
* KOHCTPYKTUBHBIH pacueT 3BeHbeB poboTa
* BbIO0Op UCIOTHUTE/TBHBIX MEXAaHHU3MOB

* Pa3paboTKa KMHeMaTH4yeCKol cxeMbl poboTa

Ne 7 ITpu cuHTe3e CUCTeM yIpaB/eHUs IPUMEHSIOTCS ClefyIOLLie MOJe/TH:
BribepuTe 0ffiH UK HECKOJIBKO OTBETOB!
* Mogesm mpocTpaHCTBa COCTOSTHUS
* [Tepenarounsle GyHKIMN
* YpaBHeHUS B YaCTHBIX NIPOM3BOAHBIX
* IuddepeHuanbHble ypaBHeHUs!

» Mozienu /iepeBbeB pelieHui

Ne 8 ITpu yripaBieHUH Ha OCHOBe 00paTHOMN Mojies 00beKTa JJis1 JOCTKEHHS. MUHUMAa/TbHOH OIINOKY
JIOJDKHBI BBITIOJTHATHCS YCJIOBUSI:

BribepuTe 0iMH WK HECKOILKO OTBETOR:

* YipaBreHue JO/KHO ObITH OrpaHIYeHHBIM

* Mojienib BO3MYIIEHHS I0JDKHA OBITh TUHEHHOH

* Mogenb 00beKTa [0/KHa ObITH TOUHO#H

* Mogenb 06beKTa [J0/KHa ObITh TMHEHHOM

» JloypKHA CYILeCTBOBAaTh U PeaTM30BbIBATHCSI 00paTHast MOZeNb

+ [lJo/DKHa Cy1IieCTBOBATh OL|eHKa BO3MYIIIeHHs
Ne 9 ITpu ynipaB/ieHMM Ha OCHOBe 0OPATHOM CBSI3U IO pery/MpyeMoi BeJIMYiHe TOYHOCTh 3aBUCHT:
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Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

BribepriTe OfUH UK HECKOJIBKO OTBETOB:

e OT TOYHOCTU MaTeMaTHUeCKOro OMKUCAHKs 0OLEKTOB yripaB/ieHUA

* OT KauecTBa CHHTe3a PerynsaTopoB
* OT TOUHOCTU AdTUHMKOB KaHa/IOB O6paTHOﬁ CBA3U

» OT orpaHrWYeHu IO yTpaB/sHOLLEeMY BO3ZeMCTBHIO

K m3mMepuTensHOM MOZCHCTeEMe CHCTEMBI YITPaB/IeHHs MTPeIbSIBIISTIOT TPeOOBaHIsL:

BribepriTe O/fUH UK HECKOJIBKO OTBETOB:
* 3ajaHHasi TOYHOCTh

* 3a/jaHHOe OBICTpOJIEHCTBHE

* [TomexoyCTONUNBOCTD

* 3arnac yCToMuMBOCTH

* I'py3onoabeMHOCTD

Bonpocb! 3akpbimozo muna:
Cucrema x'=Ax+Bu 3azaHa MaTpuLiamu.

A=[10
1 1]
B=[1

01;

Haiitu ko3 durmenTs! obparHoii cBs3u k1=... u k2=,

(K=[k1 k2]) 6yayT nomoca s1=-1 u s2=-2
Cucrema x =Ax+Bu 3azaHa maTpuriamu.

A=[2 1
1 1]
B=[1

0];

Hatitu koadduiments! obparHol csizu k1=... u k2=.

OyayT momroca s1=-1 u s2=-2
B cucteme pa3pabatbiBaeTcsi Hab/OMATEb COCTOSTHUS

? —[4-LC—(B-LD)K)3+Ly
”
u=-—Kx
A=[10
11]
c=[0 1]

Haiitu koadurmenTs! obparHoit cs3n L1=...
nojroca s1=-1 u s2=-2
B cucreme pa3spabarbiBaeTcst Hab/moaTe b COCTOSHUS

? =[4-LC—(B-LD)K]Z+Ly

u=—-Kx
25

.., TaKWe, 4TO Y 3aMKHYTO# cuctembl A-BK

.., TaKWe, UTo y 3aMKHYTOM cuctembl A-BK

n L2=.., takue, uto y Marpuusl A-LC OynyT
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

A=[21
1 1]
C=[0 1];

Haiitu ko3 durmenTs! obpatHoii cBs3u L1=... u L2=..., Takue, uto y MaTpuiibl A-LC 6yayT
nontoca s1=-1 u s2=-2

TIpy yrpas/ieHuy MpUBOJaM| poboTa Ha OCHOBE PaCUueTHOTO MOMEHTa
(t=M-(qd+Kp-e+Ki-e+Kd-é)+N, rae €=e) ompenesnure ko3hduipenTs I[TN]] yripaeieHws,
06eCIIeYrBatoLLIero CIeAyOLKe JeACTBUTEIbHbIE KOPHU XapaKTeEPUCTHUECKUM MOJIMHOMAaM: p1=-5,
p2=-3, p3=-2

Kp=...

Ki=...

Kd=...

ITpu yTipaBneHWH MMPUBOZIaMU poO0OTa Ha OCHOBE PacueTHOTO MOMEHTa
(t=M-(§d+Kp-e+Ki-e+Kd-€)+N, rge €=e) onpezenure Ko3hdurpents [TA]] yrnpasneHus,
0becreunBaroIIero CieAyoIIve JedCTBUTeIbHbIE KOPDHU XapaKTePUCTUUeCKUM TIOIMHOMaM: p1=-5,
p2=-4, p3=-6

Kp=...

Ki=...

Kd=...

Ipy cuHTe3e Ha OCHOBe 3TaJIOHHBIX XapaKTepUCTUUeCKUX TIOMHOMOB /IJIs1 CUCTeMbI 4 TIopsiika
P(s)=sN+al*w0*sA\3+a2*(w0)A2*sA2+a3*(w0)A\2*s+(w0) 4

(/ - 3HaK BO3BeleHYs B CTeIleHb)

KpaTHbIM /lelICTBUTE/IbHBIMU KOPHSIM COOTBETCTBYeT HOPMUPOBAHHBIM MOJIMHOM C TIapaMeTpaMH ...
al=...

a2=...

a3=...

ITpy cuHTe3e Ha OCHOBe 3Ta/JIOHHBIX XapaKTepUCTUUeCKUX TIOIMHOMOB /IJIs1 CUCTeMBI 3 TIOpsi/iKa
P(s)=s"3+al*w0*s"\2+a2*(w0) 2*s+(w0)3

KpaTHbIM /leFICTBUTE/IbHBIMI KOPHSIM COOTBETCTBYeT HOPMUPOBAHHBIM MOJIMHOM C TIapaMeTpaMy ...
al=...

a2=...

CuHTe3npyeTcs cucTeMa "BXO/-BbIX0/" Ha OCHOBe KODHEBOTO MeTo/a.

M) K x(1)

s"wd, s+ +d,

Kak 11oka3aHo Ha PUCYHKe, 3a/IaHbl KO3 UI[FeHTHI TTOMHOMA Pa30MKHYTOH cucTeMsl di 1
ko3¢ duLenT ycunenus K:
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Ne 10

n=4
d3=10
d2=400
d1=3000
d0=9900
K=100

Kakoti BeIO0p K03 UIeHTOB 00paTHOM CBsi3u 10 mpon3BoAHbM Ki obecreuunt sxkeaeMbliit
XapaKTepUCTHUUeCKUH MOJIMHOM 3aMKHYTOM CUCTeMbI

Pr(s)=s"4+40s"3+600s"2+ 4000s+ 10000 (" - 3HaK BO3BeJleHUsI B CTeIIeHb)?
KO=...
Ki=...
K2=...

K3=...
CuHTe3HpyeTCsl CHUCTeMa "BXOJ-BbIX0/|" Ha OCHOBe KOPHEBOI'O METOZa.

W) K x(1

s"+d, 5"+ 4 d, -
Ku -+
Ks
N —————
K, s

Kak noxasaHo Ha pUCyHKe, 33/jaHbl KO3()(HIeHTHI OJIMHOMA Pa30MKHYTOH cucTeMsl di 1
ko3¢ durment ycunenus K:

n=4
d3=10
d2=50
d1=300
do=25
K=100

Kakoti Be160p K03 rIeHTOB 00paTHOM CBsi3U 10 Mpon3BoAHbIM Ki obecreuunt sxeaeMbiii
XapaKTepUCTUYe CKUH TTOIMHOM 3aMKHYTOM CHCTEMBI

Pr(s)=s"4+20s"3+150s"2+ 500s+ 625 (A 3HaK BO3Be/ieHHs B CTEIeHb)?
KoO=...
Ki1=...
K2=...

K3=...
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