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4 Bcero aynuTopHbIX 3aHATHI 66 66 4acoB
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
mpotokot Ne 12 or« 4 » 7 2018 r
JINCT COI'NTACOBAHU A

PabGouass mporpamMMa JUCHUIUIMHBI COCTaBJIIEHA C Y4YeToOM TpeOoBaHUN (deaepasbHOTO
rOCyIapCTBEHHOTO 00pa3oBareabHOro craHaapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crnenuanbHocTH) 11.05.01 PaamosnekTpoHHBIE CHCTEMBI U KOMIUICKCHI, YTBEPIKICHHOTO
11.08.2016 roma, paccMoTpeHa u omobpeHa Ha 3acenanuu kadenper PTC « 04 »  07.

2018 ropma, mpotokon Ne 12 .

PazpaboTunk:
npodeccop kadenpsl kad. PTC B. U. Tucnenko

3aBeayromuii ooecneunBaronieit kad.
PTC C. B. Menuxos

Pabouyas mporpamma JTUCIUTUIMHEI COTIacOBaHa ¢ (paKylIbTETOM M BBITyCKArOIeH Kadempoi:

Jexan PT® K. YO. ITonoBa

3aBeqyromInid BEITyCKAOIIEH Kag.

PTC C. B. MenuxoB
OKCIIepTHI:

JoteHT kadeapsl paIHOTEXHUYCSCKUX

cucteM (PTC) B. A. I'pomoB
Crapmuii mpenonaBatens Kadeapbl
pamuorexunyeckux cucreM (PTC) . O. Hoznpesatbix
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
COCTOUT B HM3YyYCHHH INPHHIIUIIOB MOCTPOCHUS, (PYHKIIMOHHPOBAHUS U OCHOB MPOCKTHPOBAHUS
CUCTEM PaIUOYIPABICHUS MOIBIXKHBIMU OOBEKTaMH M BXOJISIIHUX B UX COCTAB PaJInOCPE/CTB.

1.2. 3agaum IMCHUIIITHHBI

— (opmupoBaHue 3HAHWNA, YMEHUH W HaBBIKOB, IO3BOJIIIOIIUX CAMOCTOSTEILHO HPHUMEHSTh
MOJIOKCHHUSI TEOPUHM aBTOMATUYECKOTO YIpaBICHUS K PaJAOCUCTEM YIPaBICHUS IOIBWKHBIMU
00BbEKTaMH;

—  H3y4YeHHUE METOJIOB aHaJIM3a, CHHTE3a CTPYKTYPHBIX M (PYHKIIMOHAIBHBIX CXEM PaTuOCUCTEM
YIpaBJICHHS ;

—  UW3y4eHHUe 0COOCHHOCTEH MOCTPOCHUS, YCIOBUI (PYHKIIMOHUPOBAHUS PAIHOYCTPONUCTB CUCTEM
YIIPaBJICHUS U UX [TOKa3areed KayecTBa

- OCHOBHBIMU 3aladyaMy JUCHHUIIIMHBI SABJIAIOTCA: U3YYCHHUE CTPYKTYPHBIX CXEM paJuOCHUCTEM
YIpaBJICHUA U 0co0eHHOCTEH B38,PIMOII€I>10TBPI$I, BXOOAIIMX B HUX MMOACUCTEM, IIPHU THIIOBBIX crocobax
yIipaBJICHUA U METOAAaX HABCACHUS; U3YUCHUC (1)H3H‘ICCKI/IX IpoucCCOB B TUIIOBLIX CUCTCMAX HABCIACHUS U
BJIMAHUC TCXHHUYCCKHUX MaApaMCTpPOB IIOACHCTCM Ha IOKa3aTcCiIIMU 3(1)(1)CKTI/IBHOCTI/I KOMIIJIICKCA
paaruoyIpaBJICHUS,

- HU3YYCHHUEC OCHOB CTATUCTHYCCKOIO CHHTEC3a OITUMAJIBHBIX CUCTEM YIIPABJICHUS.

2. Mecto aucunnimubl B ctpykrype OITIOII

Hucuumnaa «OCHOBBI TEOpPUHM paAMOCUCTEM M KoMIulekcoB ympasieHus» (b1.B.OJ1.8)
OTHOCHUTCS K 070Ky 1 (BapuaTuBHas 4acTh).

[TpeamecTByOIMKUMU JUCHUIUIMHAMY, (POPMUPYIOLUIMMHU HadajlbHble 3HAHMS, SBIAIOTCS: OCHOBBI
KOMITBIOTEPHOTO TPOEKTUPOBAHUS U MOJAEITUPOBAHUS PATUOIEKTPOHHBIX cpencTB, OCHOBBI TEOpHUH
pPaZMOJIOKAlIMOHHBIX CUCTEM M KOMIUIEKCOB, OCHOBBI TEOPUHM PpPaJUOHABUTAllMOHHBIX CHCTEM H
KoMmIniekcoB, Pagnoapromaruka, Gusuka.

[Tocnenyromumy  JUCUMIUIMHAMHM ~ SBJISIOTCA: BTopuuHast 00paboTka paanooKallMOHHOM
uHpopmarmu, HaydHo-uccrnenosarenbckas paborta cryneHTta, lIpoexkTupoBaHuEe pagHMOTEXHUYECKUX
CUCTEM.

3. TpeGoBaHusI K pe3yJibTaTaM O0CBOEHHUSI IUCHUTLIHHBI

[Tpornecc n3yueHust TUCIUTUTMHEI HAIPaBJIeH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIIETSHIINI:

— TIK-1 cmocoGHOCTBIO OCYIIECTBISATH aHAINW3 COCTOSHHMS HAay4HO-TEXHMYECKOH MpoOsIeMBl,
OTIPE/IETIATH 1IeNIU U BBIMOIHATH TOCTAHOBKY 33/1a4 MPOCKTHUPOBAHMUS;

— TICK-1.3 cnocoOGHOCTRIO pa3padaThiBaTh aJTOPUTMBI  OOpPAaOOTKH  PaTMOIOKAITMOHHON
uH(popMaIuy;

B pesynbrare u3ydeHus IUCIUTUTMHBI O0YYalOIIUNACS JOIKEH:

— 3HaTh OOIMe TPHUHIHMIEI TIOCTPOSHHSI THIIOBBIX CHUCTEM paJHOYIPABICHUS, CIIOCOOBI
yIPaBICHHUS] M METOMBI HaBEICHUS;, CTPYKTYPHBII COCTaB CHCTEM PAJAHOYIPABICHUS U UX OCOOCHHOCTU
MPH Pa3jMYHBIX METOJaX HAaBEJCHUS; WCTOUYHUKH MOTPEITHOCTCH HAaBEJACHHS B THIIOBBIX CHCTEMax
paauoynpaBlIeHus, KpUTEPUH U MOKa3zaTeln d3PPEKTUBHOCTH ITUX CUCTEM

—  yMeTh coOuparh, 00padaThiBaTh, aHAIM3UPOBATH U CHCTEMATU3UPOBATh HAyYHO-TEXHUIECKYIO
WH(POPMAITHIO C YIETOM TPEOOBAHUN K TAKTHUKO-TEXHUYECKHM MTOKA3aTEeNSIM PAHOIIEKTPOHHBIX CUCTEM U
KOMIIJIEKCOB YIIPABIICHUS MMOIBIKHBIMH OOBbEKTaMHU; BBITMIOIHATh aHATTU3 COCTOSIHUS HAyYHO-TEXHHUECKOM
pOOJIEMBI ¢ UCTIONB30BaHUEM CIEIHAIbHON JTUTEPaTyphl , ONPEACIATh [EIH U BBITOIHATH MOCTAHOBKY
3a/lad MPOCKTUPOBAHUS; aHATH3UPOBATh TPEOOBAHMS, TIPEAbSIBIIEMbIEC K alaparype paaruodJIeKTPOHHBIX
CHCTEM M KOMITJICKCOB YITPABJICHHUS IPU PEIICHUH Pa3TMYHBIX TPAKTHUSCKHUX 3a71a4;

—  BJAaJeTh TCPMHHOJIOTHEH B 00JIACTH PAJAHOAICKTPOHHBIX CUCTEM U KOMIUIEKCOB YIIPABJICHHUS |
HaBBIKAMH MMPOCKTHPOBAHUS COBPEMEHHBIX PAJIMOIEKTPOHHBIX CHCTEM U KOMILUIEKCOB YIPABICHUS U UX
MOJICUCTEM,;
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4. O0beM IMCHUIIMHBI U BUAbI Y4eOHOIl padoThl
OO0mas TpyIoeMKOCTh JUCIHHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €IUWHUIBI W TpEACTaBiIcHa B
Tabmmuie 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI 1esTenbHOCTH Bcero gacos CemecTpsl
8 cemectp
AynuTopHbIe 3aHATH (BCETO) 66 66
Jlekuun 34 34
[IpakTuyeckue 3aHATUSA 16 16
JlaGopatopHbie pabOThI 16 16
CamocrosiTenbHas pabota (Bcero) 42 42
Odopmitenre oT4eTOB 110 JTab0OpaTOpHBIM paboTam 4 4
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 18 18
[TonroToBka K NpakTUYECKUM 3aHATUSAM, CEMUHApAM 20 20
Bcero (6e3 ax3amena) 108 108
[ToaroroBka u craya sK3aMeHa 36 36
OO61mas TpyaI0eMKOCTb, U 144 144
3auetHbie Enunuiibt 4.0 4.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pa3zaessl JUCHUIIMHGI 1 BUABI 3aHATHHA
Paznenbl AUCHUIUINHBI ¥ BUBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuma 5.1 — Pasgensl IUCIHUIIINHEL U BUABI 3aHATHI

HasBaHus pasaesnoB JUCIUTUIAHBI =S rE2d 8 08&F SRS 2L 8F2=3¢ =
8 cemecTp

1 Beeneuwne. OO1ue cBeneHus O 3 2 0 6 11 TIK-1
OECTMIIOTHBIX YIPABISIEMBIX OObEKTaX.
Pannocucrems! ynpasineHus
arMoc(epHBIMHU JIeTaTeTbHBIMU
armapaTamu.
2 VYnpaBisieMblil 00bEKT, KaK 3BEHO 3 4 6 7 20  IIK-1, IICK-
CHCTEMBI aBTOMaTHYECKOTO 1.3
perynupoBanusi. Koutyp cnensiiero
VIIPABJICHHS M €0 OCHOBHBIC 3BCHBSI.
3 OO0mMe cBeeHHS 0 METOJIaX CUHTE3a U 8 4 0 9 21  IIK-1, IICK-
aHaJM3a CUCTEM PAJIHOYIPABIICHUS B 1.3
MPOCTPAHCTBE COCTOSHUS
4 CucreMbl paIMOTEXHUUECKOTO U 4 2 6 4 16 IIK-1, IICK-
TEIJIOBOTO CaMOHABEICHUS 1.3
5 Cucrtema HaBeICHUS IO PAUO30HE 4 0 4 4 12 IIK-1, IICK-
(pamuoTeneHaBeneHNeE). 1.3
6 CucreMbl KOMaHIHOTO CICASILETO 4 2 0 4 10 IIK-1, IICK-
YIIPaBJICHHS. 1.3
7 CucrteMbl aBTOHOMHOTO 4 2 0 4 10 IIK-1, IICK-
paauoynpaBICHHUS. 1.3
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8 PamnoymnpaBineHrne KOCMHUYECKUMHA 2 0 0 2 4 [1K-1, TICK-
anmnaparamH. 1.3
9 TlpoexkTupoBaHuEe PATHOCPEACTB 2 0 0 2 4 [1K-1, TICK-
CHUCTEM YIIPABIICHUS. 1.3
Hroro 3a cemectp 34 16 16 42 108
Hroro 34 16 16 42 108
5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEeKIIUAM)
ConeprkaHue pa3iesaoB TUCIUILINH (110 JICKIUSIM) IPUBEICHO B Tabmwmiie 5.2.
Tabnuua 5.2 — CopeprxaHue pa3aenoB TUCHUIUIMH (TI0 JEKIUSIM)
o]
HasBanus paszenos CozepkaHue pa3aeIoB AUCIMILIMEGI (0 mekmmsam) - S 5 8.5 8 2
8 cemectp
1 Beenenue. O0miue 3anaun kypca. Ucropuueckuit 0630p pa3BUTHs 3 IK-1
CBE/ICHUS 0 OECIUIIOTHBIX CPEACTB YIpaBiIeHUs OCCIUIOTHBIMHU JIETaTEIbHBIMU
yIIpaBIIsIEMBIX OOBEKTaX.  ammaparaMu. Bxman pycckux u 3apyOeKHBIX YYEHBIX
Paguocucrembl B Pa3BUTHUE TEOPUH U TEXHUKU PAIUOYIPABICHHUS.
yIpaBIeHUS Knaccudukamus o6bextoB yrpasnerus. CriocoOs
arMochepHbIMU yrpaBJieHus: aTMOCHEPHBIMU OObEKTAMH.
JeTaTeTbHBIMU ABToHOMHOE yripasieHue. CamoHaBeIeHUE.
anmnapaTami. Komanpgnoe ynpasnenue. PagnorenenaBenenue.
Komb6unanpoBanHoe ynpasnenne. Kparkas
XapaKTepUCTHUKA CIIOCO00B yrpaBieHus. OObeKThI
ynpasienus (OY) U METO/bl UX HaBEIEHUS.
JIByxTOUEUHbIE METO/IbI HaBeACHUs. MeTon
MPOTIOPIIMOHATLHOTO CONMKEHUS, METO/I HAaBEICHHSI
10 KpUBOU MOTOHM, METO[] MPSIMOTO HABEICHHUS,
METOJ MapaljiesIbHOro cOnmkeHus. TpexToueuHsblit
METO]l HaBEJICHUS: METOJl COBMEIIIEHUSI.
Hroro
2 VmpasnsgeMmblili 00bekT, CrocoObl CO3/1aHus YIPABISIONINX CHII TPU [K-1
KaK 3BEHO CHUCTEMBI pa3INYHbBIX a3poAMHaMu4ecKux cxemax OY.
ABTOMAaTHYECKOTO W3mepurenbHas, KOMaHIHAS U UCIIOTHUTEIbHAS
perynupoBanus. Koutyp  cuctemsl koopauHatr. KoHTyp creasiero ynpaBieHus
CJIC/ISIIIIETO YIIPABICHHSI U U €T0 OCHOBHBIC 3BEHbBsI. YIIPaBICHUE
€ro OCHOBHBIE 3BEHbSI. npocTpaHcTBeHHBIM ABkeHreM OVY. Ilepenarounas
¢byukuust OY.Asronmiot (All) u 3Beno «AIl-OY».
OO6mast pyHKIIMOHAJIBHAS CXeMa PaAHOdIEKTPOHHOM
cuctemsl yrpasinenus (POCY).
Hroro
3 OO0wme cBeIeHNs O Maremarndeckre MOJIeTTH TTPOIIECCOB U OOBEKTOB B 8 TIK-1,
MeToJ/laX CUHTE3a U IPOCTPAH-CTBE COCTOSHUM 3aMKHYTOH CHCTEMBbI I1CK-1.3

aHaJIM3a CUCTEM
paxuoyIpaBiIeHUs B
IPOCTPAHCTBE COCTOSHUS

ynpasienus. [loctaHoBKa 3a1a4u CUHTE3a
ONTUMAJIbHOW CUCTEMBI PAIUOYIIPABICHHUS B
IIPOCTPAHCTBE COCTOSTHMI. KpuTepuu u nokaszarenu
3 PEeKTUB-HOCTU — UHTETPATIBHBIN KBaIPaTUUHbINA
dbynkmonan kauectna Jletopa-Kanmana; mokanbHbIH
(yHKIIMOHAT KauecTBa. HE00X0-AUMBbIE YCIOBHUS
cunteza POCY: Ha0momaeMocThb 1 ypaBiisie-MOCTh
JUHAMH4YeCKUX cucteM.CTpyKTypa aaropurMa
ONTHUMAJIBHOTO YIPABJICHUSA B JIMHEHHON TayCCOBCKOM
3a/1aue ONTUMHU3ALMH C KBaIPATUIHBIM KPUTEPUEM
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kadecTBa. OCOOEHHOCTH CUHTE3a HECTAIIMOHAPHBIX
POCY. CoBmecTHas GpuiabTpalys U mapameTpuuecKas
uneatudukanums. O600IIeHHAs CTPYKTYpHAs cxema
ontumansHoi POCY. Tounocts POCY.
Knaccudukanus ommboK ynpaBiaeHHs U MOKa3aTeIn
TOYHOCTHU. [[pUUUHBI TOSIBIICHUS OITUOOK YIIPABICHHUS
u npomaxoB.[loTeHnnanbHas TOUHOCTH ONTUMAIBHON
POCY. Meronuka pacuera TMHAMHUYECKUX U
(GIIyKTyallMOHHBIX OIIMOOK CHCTEM YIPABICHHUS.
[Ipoextuposanue POCY c ucnonp3oBanuemM
HUMUTAILMOHHEIX Moneel Ha OBM.

Hroro 8

S

4 Cucrembl Buapl cucteM. CTpyKTYpHBIE CXEMBbI TOJIOBOK ITK-1,
PaIUOTEXHUYECKOTO U CaMOHABE/ICHUS: aKTUBHBIE, TOJTyaKTHUBHBIC, IICK-1.3
TEIJIOBOTO naccuBHbIe. CXEMbl YITIOMEPHBIX TOJIOBOK
CaMOHAaBEJICHUS caMoHaBeieHUs1. MoJienn KOHTYpOB CAaMOHABEICHUS.
Mogenu paguocpencTB U TOMEX B KOHTYpax
CaMOHaBEJEeHUsA. AHATUTUYECKUE METO/IbI
HCCJIEJIOBAHUS KOHTYPOB CAMOHABEICHHUSI.
MonenupoBaHue KOHTypa caMoHaBeieHus1. TakTuko-
TEXHUUYECKHE MTOKa3aTeNn Pau03ICKTPOHHBIX CHCTEM
CaMOHAaBEJICHUS: JAJIbHOCTb, pa3pellaroias
CIIOCOOHOCTD IO KOOPAMHATAM, TOUHOCTD.

Hroro

N

5 Cucrema HaBeneHus o [IpuHIMIBI HIOCTPOEHUSI CUCTEM [K-1,

paguo30He paaunoreneHaBeneHus. CucremMa HaBeIeHUs 110 I[ICK-1.3

(paguoTeneHaBefieHne). | paauonydy. PannonuHus ynpaBieHus B pajnoiyye.
CrpyKkTypHas cxeMa KOHTypa paJuoTeIeHaBECHUS.
[lepenarounble pyHKIMN OCHOBHBIX 3B€HbEB KOHTYpa
panuoreneHaBeieHs. ICTOUHUKH OIMOOK MpH
paauoteneHaBeeHuH. O1eHKa TOYHOCTH CUCTEM
panuoTeneHaBeieHus. JlalbHOCT
paavoTeNIeHaBEACHMUS.

Hroro

6 Cuctembl KOMaHAHOTO  PaamocpencTBa CUCTEM KOMAaHIHOTO CIESIIETO 4 TIK-1

CJeNAILEro yIpaBleHus.  yrpapieHus. KoopauHaTel CUCTEM KOMaHIHOTO
YIPaBJICHHS TIPU HABEICHUH METOIOM COBMEIICHUS U
napajyuiensHOro cOnvkeHus. OyHKIIMOHATbHBIC U
CTPYKTYpHBIEC cxembl. KomanHas paguouHms.
Komananas pagqnonuHus Kak 3B€HO CUCTEMBI
CIensIero paanoynpasieHus. OyHKIIMOHATBHbBIE
CXEMBI B OIICHKA TOYHOCTH KOMAHIHBIX CHCTEM.
OmuOKM Mpu KOMaH/IHOM yrpaBieHuH. JlaibHOCTh
JeHCTBHS.

Hrtoro

N

7 Cuctembl aBToHOMHOTO | Kitaccugukanus cucteM aBTOHOMHOTO YIIpaBIeHHUSL. [K-1,

panuoyIpaBIICHMUS. H3mepurenbHble yCTPONRCTBA CUCTEM aBTOHOMHOIO IICK-1.3
pazroynpaBICHUs: PaIUOBBICOTOMEDHI U
paznoiaIbHOMEDBI; JOMJIEPOBCKUN U
KOPPEJSITMOHHBIA U3MEpUTEN CKopocTh. O030pHbBIS
ooptoseie PJIC. [TaccuBHbIC aBTOHOMHBIC
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paauocuctembl. CucTeMbl aBBTOHOMHOTO
paaMOyIIpaBlIEHUs C pacliO3HABAHUEM 00pa30B.
[ToryaBTOHOMHBIE CUCTEMBI PATUOYTIPABICHHUS C
MCII0JIb30BAaHUEM CITYTHUKOBBIX
paZOHaBUTAIIMOHHBIX CHCTEM.

Hroro 4

N

8 Pagnoynpasnenue KomanHo-u3mMepuTeabHble KOMIUIEKCH KOCMUYECKHUX [1K-1,

KOCMHMYECKUMHU panuocucreM ynpasienus. Knaccudukanus u IICK-1.3

anmnapaTami. ocobeHHocTH paguoynpaieHus KA.
OyHKIHUOHATIBHAS U CTPYKTYPHAs CXeMa CUCTEMBbI
ynpasienus KA.Kparkas xapakrtepuctuka u
CpaBHEHHE ClIOcO00B ynpasieHus. boproBoii u
HA3EeMHbBII CErMEHT KOMILJIEKCOB paHOyIpaBIICHUs
KA. OcobenHOCTH HCTIONB30BAHUS
PaIUOTEXHUYECKUX CUCTEM B Ha3€MHBIX KOMILIEKCAX
KOHTPOJIS TPACKTOPUH U yIipaBieHus ABrkeHneM KA.

Hroro

9 [IpoexTupoBanue Paguocucremsl ynpaBlieHUs U UX TPOEKTUPOBAHUE. 2 [K-1

PaaroOCPENCTB CUCTEM OcHOBHBIE 3TaIlbl MPOEKTUPOBAHUS U UX COZIEPIKAHUE.

yIpaBICHUS. [IpoekTupoBaHue paiiOCUCTEM YIPABICHUS C
MCII0JIb30BaHUEM UMHUTALMOHHBIX MOJIETIEH.

Hroro 2

Hroro 3a cemectp 34

5.3. Pa3gesbl AMCHMILIMHBI M MEKIMCHMILUIMHAPHBIE CBS3H ¢ 00ecneYnBAKIUMH (TPeAbI Ty IIUMHU)
U o0ecneynBaeMbIMH (NOCJSAYIOMIUMHU) JUCHUANIIMHAMUA
Paznenbl quCHUIIIUHB U MEXIUCIUIUTMHAPHBIE CBS3M C O00ECIEUMBAIONTUMU (TIPEIBIAYIIIMMU) U
o0ecrneurnBaeMbIMH (ITOCIEAYIONIMMHI ) TUCIUTUTMHAMY MIPECTaBIeHbI B Tabnuiie 5.3.
Tabnuna 5.3 — Pazaensl AUCIUTUITMHBL U MEXKIUCIUTIIMHAPHBIC CBA3U

Ne paznenoB faHHOM TUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO U3yYeHHE
HanMeHOBaHHe TUCIMILINH o0ecrneynBaroLMX U 00eceunBaeMbIX JUCIUIUIMH

1 2 3 4 5 6 7 8 9

[IpenmecTByronme JuCHUIIITMHBI

1 OCHOBBI KOMITBIOTEPHOTO
MPOEKTUPOBAHUS U
MOJICTTUPOBAHUS
PaaNO3JIEKTPOHHBIX CPEJICTB

2 OCHOBBI TEOPHUH
pagroIOKallMOHHBIX CUCTEM U + + + + +
KOMITJIEKCOB

3 OCHOBBI TEOPHUH
pagroHaBUTallMOHHBIX CUCTEM + +
M KOMILIIEKCOB

4 PagnoaBToMaruka + + + + +

5 dusuka + +

[Tocnenyromue TUCITATITAHBI

1 Bropuunas o6paboTka

N + + + + +
PaIHOIOKAIIHOHHOM
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UHPOpPMAIIH

2 Hay4uHo-uccnenoBareiabckas
pabora cTyneHTa

3 IIpoexkTupoBanue
PAaJMOTEXHUYECKUX CHCTEM

+ + + + +

5.4. CooTBeTCTBHME KOMIIETEHIUIi, (pOPMHUPYEMBIX NPU U3YUYeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUIUIAHBI, ¥ BUIOB 3aHATHHA
MPEACTABICHO B Ta0muIle 5.4.
Tabnmuma 5.4 — CooTBeTCTBHE KOMIETEHIMH, (OPMHPYEMBIX NPH H3YYCHUH AUCLUUIUIMHBI, ¥ BHJIOB
3aHATHH

Bunp! 3angatuit

DopMbl KOHTPOJIS

TCHOU
u

<

(a1 .
:Q =

Komme

< . .
:@&Lo

2
+ + +

=
=~
N
+

JloMaiiiHee 3ajanue,
Ox3ameH, Koncnekr
camMonoAroToBku, OTYeT 110
nmabopaTopHOi padore,
Ornpoc Ha 3aHaTusX, Tect

I[ICK-1.3 + + + JloMamHee 3aganue,
Dk3amen, Koncrnekr
CcaMoIIoAroToBKH, OTYET IO
nmabopaTopHoii padore,

Omnpoc Ha 3ansaTusx, Tect

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALHUHN 00yUECHHS
He npenycmorpeno PYIIL.

7. JIaGopaTtopHbIe padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabnune 7.1.
Tabnuua 7.1 — HaumenoBanue 1abopaTopHbIX padoT

o]
Hazpanus pa3nenos HaumeHnoBanue mabopaTopHbIX paboT 8 E8.= % e
8 cemectp
2 VmpasnseMmsblil 00bekT, VccnenoBaHue NpoueccoB B CUCTEMAaX yIPaBICHHUS . 6 [K-1
KaK 3BE€HO CU
3BEHO CHCTEMBbI Vitoro
aBTOMAaTUYECKOTO
perynupoBanusi. Koutyp
CJIEJISIIIETO YIPaBICHUS U
€r0 OCHOBHBIE 3BEHbSI.
4 CucreMbl CuHTe3 U HcciieqoBaHnue ONTHMAJILHON CHCTEMEBI 6 TIK-1
PaIUOTEXHUYECKOTO U yIpaBIeHUS PAKEeTO B PEKUME CAMOHABEICHUS
TETIOBOT
CIIOBOTO Hroro 6
CaMOHaBeJICHUS
5 Cucrema HaBeJIeHUS TT0  YITIOMEpPHAs CAeAsias CUCTEMA ¢ KOHUYECKUM 4 TIK-1
pazno30He CKaHUPOBAaHUEM JIMarpaMMbI HAIPABICHHOCTH.
(pamuoTeneHaBeieHNE). Vitoro 4
Hroro 3a cemectp 16
8. IpakTHyeckue 3aHATHUS (CEMUHAPHI)
HaumeHoBaHMe pakTHYECKUX 3aHATUN (CEMUHApPOB) IPUBEACHO B Tadmuie 8. 1.
Tabnuna 8.1 — HanmeHoBaHME MPAKTUIECKUX 3aHATHI (CEMUHAPOB)
o f o]
HasBanwust paznenon HamMeHOBaHIe MPAKTHYSCKHX 3aHsTHI (ceMuHapoB) ; S 5 8. = & e
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8 cemectp

1 Beenenue. O6mue Crioco0bl ynpaBjieHUs: 1 METOAbI HABEACHUS. 2 [IK-1
cBesieHus 0 OecnioTHEIX  KuHemarudeckue 3BeHbs paAHOodIeKTPOHHBIX CHCTEM
YIIPaBIIIEMBIX OOBEKTaX.  YIPABICHUS.
Pannocucrembl Viroro 2
yIpaBICHUS
arMoChepHBIMH
JeTareabHbIMU
anrnaparam.
2 YnopasisieMblil 00beKT, | JIMHaMU4ecKHe XapaKTepHCTUKU 3BEHBEB B 4 [K-1,
KaK 3B€HO CHCTEMBI 3aMKHYTOM KOHTYpP€ PaJUO3IEKTPOHHOU CUCTEMBI [1CK-1.3
aBTOMAaTUYECKOTO yIpaBICHUS.
perynupoBauus. Koutyp — pp o 4
CJIEJISILIETO YIPABICHUS U
€r0 OCHOBHBIE 3BEHbSI.
3 Oburme cBeneHus O OCHOBBI CTaTUCTUYECKON TEOPUH ONTUMAJIBHOTO 4 [K-1,
MeToJlaX CUHTE3a U yIpaBJIeHUs] TUHAMUYECKUM OOBEKTOM. I1CK-1.3
aHaJIM3a CUCTEM Vitoro 4
paauoyIpaBlieHUs B
IPOCTPAHCTBE COCTOSIHUSA
4 Cucremsl PannosnexkTpoHHbBIE CUCTEMBI YIIPABJICHUS B PEKUME 2 [K-1,
PaMOTEXHUYECKOTO U caMOHaBeJIeHHUS. I1CK-1.3
TEIJIOBOTO Hroro 2
caMOHaBeJIeHUs
6 CucreMbl KOMaHIHOTO  PanmosnexkTpoHHBIE CUCTEMBI YIIPABICHUS B PEKUME 2 [K-1,
CIIEJAIIETO YNPABICHUS.  CIENALIETO YIPABICHUS. IICK-1.3

Hroro 2
7 CucteMbl aBTOHOMHOTO  PasiosneKTpOHHbIE CUCTEMBI YIIPaBIIEHUS B PEKUME 2 [K-1
paaroyIpaBlIeHUs. ABTOHOMHOTI'O YIIPABJICHUS.

Hroro 2
Hroro 3a cemectp 16

9. CamocrosiTeibHasA padoTa
Bunel camoctosTenbHON paboThl, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIIETEHIIUN MPEACTABIEHBI B
tabmuue 9.1.
Tabnuua 9.1 — Bunel camocTosTenbHON padOThI, TPYIOEMKOCTh U (hOpMUPYEMBbIE KOMITETEHIIUU

Bunwl camoctosiTenbHOU E 428 =
Hasanus paszenos A 5552 2 DopMBI KOHTPOIIS
paboTEI © 3 =05 Z
8 cemectp

1 Beeneune. O61111€ IToaroroBka K 3 I1K-1 Koncmexr
CBE/ICHUS O OECMUIOTHBIX TMPAKTUYECKUM 3aHATUSIM, caMonoJrotroBku, Omnpoc
YIPaBISIEeMBIX O0BEKTAaX.  CEeMHHApaM Ha 3aHATHIAX, TecT,
PajocucTemsl [IpopaboTka JTEKITMOHHOTO 3 OxsameH
YHpaB/ICHIA Marepuana
arMoc(epHbIMU
JICTaTeIbHBIMU Hroro 6
anmapaTamu.
2 Ympasnsemsblit 00bekt,  [loaroroBka 4 IIK-1 JlomalHee 3agaHue,
KaK 3B€HO CHCTEMBI MPAKTUYECKUM 3aHATHSIM, Ompoc Ha 3ansATHAX, Tecr,
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aBTOMAaTUYECKOTO ceMuHapam DKk3ameH
perymuposanus. KoHTyp [IpopaboTka JIeKIIMOHHOTO 3
CHIEJAET0 YIPABCHAS M |\ overyra g
€r0 OCHOBHBIE 3BEHbSI.
Hroro
3 OO0wue cBeIeHNs O IToxroroska k [1K-1, JloMarrHee 3aganue,
METOJIaX CUHTE3a U IIPAKTUYECKHUM 3aHATHSM, [ICK-1.3 Koncnekr
aHaJM3a CUCTEM ceMuHapam camonoArotoBku, Onpoc
paauoyIpaBlieHUs B TIpopa6oTKa JIEKIHORHOTO 4 ga 3aHATUAX, Tecr,
MPOCTPAHCTBE COCTOAHUA | \1ayoniraa K3aMeH
Hroro
4 Cucrembl IToaroroBka k IK-1, Jomamnee 3aganue,
PaIUOTEXHUYECKOTO U MPAKTUYECKUM 3aHSATHUSIM, I[ICK-1.3 Omnpoc Ha 3aHATHUSAX,
TEIIOBOTO ceMuHapam Otuer no naboparopHoOit
CaMOHaBeJICHUS OQOPMICHHE OTUETOB 110 2 pabote, Tect, Dx3ameH
1abopaTopHBIM paboTam
Hroro
5 Cucrema HaBenenus no  Iloaroroska k I1K-1, Onpoc Ha 3aHATUSX,
paguo30He MIPAKTUYECKUM 3aHATHUSIM, [ICK-1.3 Ortuer no nabopaTopHOi
(pamuoTenieHaBeieHUE).  CEMHHapam pabore, Tect, Dx3ameH
Odopmiienne oT4eTOB 10 2
71a00paToOpHBIM paboTam
Utoro 4
6 Cuctembl komangHoro  IloaroroBka k [1K-1 Jomaminee 3ananue,
CIIEJSIIETO YIPABICHUs.  MPAKTUYECKUM 3aHATUSM, Ornpoc Ha 3ansATUsIX, Tecr,
CeMUHapaMm DK3aMeH
[TpopaboTka JIEKIIMOHHOTO 2
Marepuana
Hroro
7 Cucremsl aBToHOMHOTO  [lonroroBka k 2 IIK-1, Jomamnee 3aganue,
paanoyNpaBICHUS. MPaKTUYECKHUM 3aHATHUSIM, [ICK-1.3 Omnpoc Ha 3ansaTHsX, Tecr,
CeMHHapam DK3amMeH
[TpopaboTka NTEeKIIMOHHOTO 2
marepuala
Hroro
8 Pannoymnpasnenue [IpopaboTka JTEKITMOHHOTO 2 IIK-1, Ompoc Ha 3anaTHsIX, Tecr,
KOCMUYECKUMU Marepuaia [ICK-1.3 DOxk3ameH
anmnapaTami. Vitoro
9 IlpoexkTupoBanue [IpopaboTka IeKIMOHHOTO ITK-1, Ornpoc Ha 3ansATUSIX, Tecr,
paIuoOCpENCTB CUCTEM Marepuasa [ICK-1.3 Dx3ameH
yIpaBIeHUS. Vitoro 2
Hroro 3a cemectp 42
IMToxaroroBka u cxada 36 DK3aMeH
9K3aMEHa
Htoro 78
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

11.1. BanjbHble OLEHKH AJIS1 3J1eMEeHTOB KOHTPOJIsI
Tabmuna 11.1 — bayuibHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

N . MaxkcuMasibHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl yueOHOI 0as 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEII ceMecTpa
8 cemectp
JomarniHee 3a1aHue 7 7 8 22
Koncriekr 6 6 6 18
CaMOTIOITOTOBKHU
Ornpoc Ha 3aHATUAX 6 6 8 20
Otuert o nmabopaTopHOii 5 5 10
pabore
Wroro makcumym 3a 19 24 27 70
nepuos
DK3aMeH 30
Hapacraromum urorom 19 43 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0asIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IIpe/ICTaBiIeH B Tabnuie 11.2.
Tabnuua 11.2 — [Iepecuer 6a10B B OIIEHKH 332 KOHTPOJIbHBIE TOUKH

bannel Ha 1aTy KOHTPOJIBHOM TOYKH Ouenka
> 90% oT MakcuMasTbHOU CyMMBI OatoB Ha jaty KT 5

Ot 70% no 89% ot makcumanbHOM cymMMbl 6aisioB Ha fgaty KT

4
Ot 60% 10 69% oT MakcuMaIbHON cyMMbl OaniioB Ha jnary KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyer cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKIYHAPOIHYIO OLICHKY
[Tepecuer cymMbl OanoB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MpEICTaBlIeH B TaOIuIle
11.3.

Tabnuma 11.3 — IlepecueT cyMMbl 6aJIJIOB B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIIEHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (omM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xoporiio)

4 (xopor1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 60 D (ynoBieTBOpUTENHHO)

3 (YyAOBIETBOPHUTENIHHO) (3a4TEHO) 60 - 64 E (HocpercTaentio)
2 (seynoneTBOpHTEINLHO) (He Hwxe 60 6aios F (HeynoBneTBOPUTENBHO)

3a4TEHO)
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12. Y4yeOHO-MeTOAUYECKOE 1 MH(OPMALIMOHHOE 0OecrieYeHre JUCHMIITIMHBI

12.1. OcHoBHas JquTEpaTypa

1. Pagmocuctemsl ymnpaBieHus: y4eOHWK ms By30oB / B. A. Beiwinens [u ap.]; pen. B. A.
Beiinens. - M.: [Ipoda, 2005. - 416 c.: un. - (Beicuiee oOpa3oBanue. PagqnoTexHiuueckne CUCTEMBI). -
bubmuorp. B xonue rmas. - ISBN 5-7107-6968-1 (nanuuue B 6ubmorexke TYCVYP - 72 5k3.)

2. ABuanMoHHBIE CHCTEMBI paguoympasienus: B 3 T. / pea. A. W. Kanamenkos, pea. B. . Mep-
kynaoB. T. 3: CuctemMbl KOMaHIHOTO pPaauOyINpaBieHHs. ABTOHOMHbIE U KOMOMHUPOBAaHHBIE CH-CTEMBI
Hasenenus / B. . Mepkynos [u ap.]. - M.: Paguorexuuka, 2004. - 317[3] c.: wi. - bub-nmuorp.: c. 313-
317. - ISBN 5-93108-037-6 (nanmuuue B 6udmuoreke TYCVYP - 30 k3.)

12.2. lonotHuTEIBLHAS IUTEPATypa

1. AsBmanuoHHble cucTeMBbI paguoymnpasienus: B 3 T. / pea. A. . Kanamenkos, pen. B. 1. Mep-
KynoB. - M.: Paamorexnuka, 2003 - (ABHanmoHHBIE cUCTEMbI paguoympasicHus). T. 1: ITpuHIUIBI
MOCTPOCHUSI CUCTEM paauoynpasieHus. OcHOBBI cuHTe3a U aHanuza / B. . MepkynoB [u nap.]. - M.:
Pamnorexnuka, 2003. - 190[2] c.: nn. - bubmuorp.: c. 187-190. - ISBN 5-93108-035-x (manuume B
oubmmorexke TYCVYP - 40 3k3.)

2. ABHalMOHHBIE CUCTEMBI paauoympasienus: B 3 T. / pea. A. U. Kanamenkos, pen. B. 1. Mep-
kynoB. - M.: Pamuorexuuka, 2003 - (ABHalMOHHBIE CHCTEMbl paauoynpasieHus). T. 2:
Panuosnextponnsie cuctemsl camonaseneHust / B. . Mepkynos [u ap.]. - M.: Paguorex-uuka, 2003. -
389[3] c.: mi. - bubmwmorp.: c. 385-389. - ISBN 5-93108-036-8 (manmuune B 6udmuoreke TYCVYP - 30 3k3.)

3. IlepoB, Anekcanap ManoBuu. CratucTuueckas TEOpPUS PATUOTEXHUUYECKUX CHCTEM:
YueOHnoe mocobue st By3oB / A. U. Ilepos. - M.: Pagnorexuuka, 2003. - 398[2] c.: un. - (YueOHOE
noco-6wue). - bubauorp.: c. 398. - ISBN 5-93108-047-3 (nanuune B 6ubmanorexke TYCVYP - 21 3k3.)

12.3. YueOHO-MeTOAUYECKIE MOCO0Us

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. PammocucteMsl yrpaBieHus: Y4eOHO-METOAMUECKOE ITOCOOHE 10 JIA0OpaTOPHBIM PaboTaM 1o
kypcy / Tucnenxo B. U., Boponmnuna E. I1., CaBun A. A. - 2011. 48 c. [DnexTpoHHsIil pecypc] - Pexxum
noctyna: http://edu.tusur.ru/publications/2121 (nara obpamienus: 05.07.2018).

2. Maremaruueckue MOAETN JUHAMUYECKHX CHCTEeM B (hopMe ypaBHEHHMH Ul NEepeMEeHHBIX
COCTOSIHUS: Y4eOHO-METOJMUECKOe IMOCOOMe K MPAaKTHYECKHMM padoTaMm 1o Teme «MareMarndeckue
MOJIENTU IMHAMHUYECKUX crcTeM» Mo Kypey «Paguocuctemst ynpasinenus» / Tucnenko B. W. - 2011. 44 c.
[Dnextponnbiii pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/2126 (mara oOpaieHus:
05.07.2018).

3. Ilpuem m oOpaboTka curHayioB: Meromudeckoe IMOCOOME IO CaMOCTOSITEIbHOH paboTe
cryaeatoB (CPC) / Illocrak A. C. - 2012. 19 c. [OnekrponHbli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/1809 (nara obpamienus: 05.07.2018).

12.3.2. YueOHO-MeTOAUYECKHE TOCOOMS VISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbSl U
HHBAJIN/10B

Y4eOHo-MeToIuYeCKHe MaTepralibl sl CaMOCTOSATEIbHON U ayAUTOPHON pabOThl 00yYarommuxcs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/J0OPOBbS M MHBAJIUIOB MPEIOCTABISAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3[J0POBBS U BOCIIPUATHUS UHPOPMALIIH.

JL1s1 M1 ¢ HAapYIIeHUSIMH 3PeHusI:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Ne4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JL1st M1 ¢ HAapYIIeHUsIMH CJIyXa:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo opme.

JLst 1M1 ¢ HApYIIeHUSIMU ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. IIpo¢deccuonabHbIe 0a3bl JAHHBIX M HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI
[lpy W3yueHHM IUCIMIUIMHBI PEKOMEHIYETCS HMCIONb30BaTh 0a3bl JaHHBIX, WH(OPMALMOHHO-
CIIpaBOYHBIE W  TIOUCKOBBIE  CcUCTeMbl, K KotoppiM y TYCVYPa ectb goctyn
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https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuajibHO-TEXHUYECKOe o0ecredeHue M CIUIIMHBI U Tpedyemoe MporpaMMHoe
olecreuenmne

13.1. O0mue TpedGOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY U IIPOTPAMMHOMY 00ecIe4eHH 0
AUCHUILIUHBI

13.1.1. MaTepuaabHO-TeXHUYECKOE H MPOrpaMMHoe ofecrevyenne A5 JeKIHOHHBIX 3aHATH ]
Jns mpoBeneHUsl 3aHATHM JEKIMOHHOTO THWIIA, TPYNIOBBIX M MHAWUBUIYAJIbHBIX KOHCYIbTALUU,
TEKYIIEro KOHTPOJIS M MPOMEXYTOUHON aTTeCTAlMH HCIIOIb3YeTCsl ydeOHasi ayTUTOpUs C KOJINYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHAas TOCKOM M CTaHAApPTHOW yueOHOM Mebemnbio. MiMeroTcs
JIEMOHCTPAIIMOHHOE 000pyIOBaHHE M Yyd4eOHO-HAmIsAHBIE MOCOOMS, O00eCHeYMBaIOIIMEe TEMaTH4eCKue
HWJUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. MaTrepua/ibHO-TeXHHYECKOE U TPOrPaMMHOe ofecriedeHue sl MPAKTHYECKUX 3aHATHH

JlaGoparopusi paaAO3IEKTPOHHBIX CUCTEM TIepeiaud UHPOpMAIUU

yueOHasi ayauTOpus JUIs MPOBENCHHS 3aHATHI MPAKTHYECKOTO TUIla, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHSATUH JTA0OPATOPHOTO THUIA, IMOMEIIEHUE JJIT KYPCOBOTO MPOSKTUPOBAHUS (BBIIOIHCHHS
KYpCOBBIX paboT)

634034, Tomckas obmacte, T. Tomck, Bepmmauna ynuna, a. 47, 401 ayx.

Ornucanue uMerIerocs 000pyI0BaHUs:

- Komnsrotep (8 mrt.);

- Mounutop (19” SAMSUNG 1730S) (8 mrt.);

- KinaBuarypa (8 wr.);

- Mpimb (ontrueckast) (8 1mir.);

- Kommnexr cnenuanu3upoBaHHol yueOHON Mebeny;

- PaGouee mecto npenogaBares.

[TporpamMHuoe oOecnieueHue:

— PTC Mathcad13, 14

JlaGopatopusi TpynmoBoro MpoekTHOro oOydenus / JlabopaTopusi pajaMO’IEKTPOHHBIX CPEACTB
3aIUTHI TEIEKOMMYHUKAIIMOHHBIX CUCTEM

ydeOHasi ayIuTOpHs IS TPOBENEHUS 3aHATHH MPAKTUYECKOTO THIA, y4eOHast ayauTopus s
MIPOBE/ICHUS 3aHATUH JJaOOPAaTOPHOTO TUMA

634034, Tomckast obnacts, . Tomck, Beprununa ynuia, 1. 47, 406 ay.

Onucanue uMeromierocs 000py10BaHuUs:

- Cxanep Canon CanoScan LidelOO USB;

- I'eneparop '4-218 BY curnasnos;

- I'eneparop I'3-109;

- I'eneparop ['4-144,

- ['enepatop I'5-63 (Ne24029);

- I'eneparop ['5-63 (Ne26448);

- Paboune cranmuu Ha 6a3e nporeccopa Pentium-4 (12 mt.);

- JInuneuinplii nctounuk nutanus HY3003;

- JImuetinpii nctounnk rmranusg HY3003;

- [TasipHas cranmus Quick 936 ESD;

- Hudporoii anammsarop cnekrpa GSP-810;

- [Tudposoii reneparop curnanos I'CC-80;

- Hudposoit octminorpad EZ Digital DS 1150;

- Pabouee mecto perynuposuika C4-1200P;

- Pabouee mecto perynmupomiuka C4-1200P;

- Uzmepurens UKKIIO «O630p-304/1»;

- MHOTO()YHKIIMOHAILHBIN N3MEPUTEIHLHO-BBIUNCIUTENBHBIN KOMIUIEKC National Instruments;

- Ananuzarop cnekrpa N90O0OOF-CFGO05;

- Otnagounsiii Moaynb Instant SDR Kit;
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- Ocuumnorpad MSOX3054A;

- [TpunTep nazepusiii HP LaserJet P2035;

- Paboune craniun Ha 6a3e mporeccopa Pentium - 15 (12 mr.);
- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;

- Pabouee mecto npenonasares.

[IporpammHoe obecrieueHue:

— PTC Mathcad13, 14

Yyebnas maboparoprst HHGOPMAITMOHHBIX TEXHOJIOTHUI

yueOHasi ayIuTOpHs IS TPOBENCHHS 3aHATHH MPAKTUYECKOTO THUMA, ydeOHas ayJuTopus s
MIPOBEJICHUS 3aHATUH J1a0OpAaTOPHOIO THUIA, MOMEIIEHUE JJiI KYPCOBOTO IMPOEKTUPOBAaHUS (BBIMOIHEHUS
KYpPCOBBIX paboT)

634034, Tomckas obnacts, . Tomck, Bepimununa ynuna, 1. 47, 423 ayg.

Onucanue uMmeroIerocs 000pya0BaHus:

- Jlocka maruutHo-mapkepHasi BRAUBERG;

- LMC-100103 Dkpan ¢ snexrponpuogom Master Control Matte 203*203 cm White FiberGlass,
YyepHasi Kaitma 1o nepumMerpy;

- [Ipoextop NEC «M361X»;

- Cucremnslii 610k (16 wt.);

- Monuropsi (16 mrt.);

- Kommnsrorep;

- Kommnekr cnenuanu3npoBaHHol yueOHOM mebenu;

- PaGouee mecto npenogaBares.

[TporpammMHuoe oOecnieueHue:

— PTC Mathcad13, 14

13.1.3. MaTrepuajbHO-TEXHHYECKOE U MPOrpaMMHoe ofecrieyeHue s Jad0paTopHbIX padoT

Jlaboparopus paguo31eKTPOHHBIX CUCTEM Nepeadyl HHPOpMAaLUU

yueOHasi ayAUTOpHs JUIsl MPOBENEHUS 3aHATUH MPAKTUYECKOTO THUMa, ydeOHas ayguTopus aJs
MIPOBENIEHUS 3aHATHI J1a0OPaTOPHOTO THIIA, TIOMEIIEHHE U KYPCOBOTO MPOESKTHPOBAHUS (BBITIOTHEHUS
KypCOBBIX PaboT)

634034, Tomckast obnacts, . Tomck, Beprununa ynuia, 1. 47, 401 ay.

Onucanue uMeronierocs 000py10BaHuUs:

- Komnerotep (8 mrT.);

- Monutop (19” SAMSUNG 1730S) (8 mrt.);

- KnaBuarypa (8 mr.);

- Mpib (ontudeckasi) (8 mrT.);

- Komnnext cnenuanu3upoBaHHol yueOHO Me0eny;

- Pabouee mMecTo mpernogaBareis.

[TporpamMHOe oOecnieueHme:

— PTC Mathcad13, 14

VYuebnas maboparopusi ”HHOPMAIIMOHHBIX TEXHOJIOTHMA

yueOHasi ayIUTOpHs Ul NPOBEIEHHs 3aHATUI MPAKTUYECKOTo THMA, ydeOHas ayJuTopus s
MIPOBEJICHUS 3aHATUHN J1a0OpaTOPHOTO THUIMA, MOMEIIEHUE Jii KYpCOBOTO IPOEKTUPOBAHUS (BBIMOIHEHUS
KypCOBBIX paboT)

634034, Tomckas obnacts, T. Tomck, Bepmununa ynuia, 1. 47, 423 ay.

Onucanue uMeromerocs 000py10BaHuUs:

- locka MmarautHO-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ snexrponpusogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiiMa 1o nepumMeTrpy;

- [Ipoextop NEC «M361X»;

- CuctemusbIit 610K (16 mT.);

- Monuropsi (16 mr.);
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- Kommnbrotep;

- KommiekT cnienmanu3upoBaHHON yaeOHOM MeOenu;
- PaGouee mecto mpenogaBares.

[IporpammHoe obecrieueHue:

— PTC Mathcad13, 14

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecieuyeHue J1JIs1 CAMOCTOATEIbHOI padoThl
Jns caMocCTOsATEIbHON pabOThl MCHONB3YIOTCS y4eOHBIE ayaUTOpUU (KOMITBIOTEPHBIE KJIAcChl),
PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast ob6macTs, . Tomck, yn. KpacHoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6nacTh, I. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macThb, . Tomck, Bepmmauna ynuna, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHas mebeb;

- komnbioTepsl kinacca He Huxke [I9BM INTEL Celeron D336 2.81T. - 5 it

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTh «VHTepHeT» M 00ecreuuBaloT AOCTYI B SJIEKTPOHHYIO
MH()OPMALMOHHO-00pa30BaTENIbHYIO CPely YHUBEPCHUTETA.

[lepeuenp nporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuaJibHO-TeXHUYeCKOe o0ecnedeHne TUCHUIIIHHBI VISl JIMI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBO€HUE NUCLUMIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHM 370POBbS U MHBAJIHIAMU
OCYIIECTBIIETCS C UCTIOIB30BAHUEM CPEACTB O0YUEHHUS OOIIETO U CIIEIMAIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaIOIUMUCS € HAPYUIEHMAMM CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB W JPYTrUX TEXHUYECKUX CPEICTB
npuema/nepenadd yueOHoW uHopMaluu B AOCTYMHBIX (QopMax, MOOMIBHOW CHUCTEMBI MPENOAaBAHUS
JUTsT OOYJaronuxcsi ¢ WHBAJTUIHOCTHIO, TOPTAaTUBHON MHAYKIIMOHHOW CHUCTEMBI. YUeOHas ayauTopus, B
KOTOPO# 3aHMMAIOTCsl OOydaroluecss C HapylIeHHEM cliyxa, 00OpyIoBaHa KOMITBIOTEPHOW TEXHHUKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, MEKTPOHHON JOCKON, MYIBTUMEIUHHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIIMOHHBIX M YUYEOHBIX ayTUTOPUSIX BO3MOXXHOCTH IIPOCMOTpA yIaJICHHBIX O0BEKTOB (HampuMep, TEKCTa
Ha JIOCKE WM CJaii/ia Ha SKpaHe) MPY OMOIIU BUACOYBETUIUTENCH JIsl KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHSIX C OOy4JarOUMMHUCA € HAPYLWIEHUSIMM ONOPHO-IABHUIaTe/JbLHOI0 anmnapara
UCIIONB3YIOTCS allbTepHATHBHBIC YCTPOMCTBa BBOAAa WH(OpPMAIMU U JAPYrHe TEXHUYECKHE CpeICTBa
npueMa/nepeaadn yueOHoi mHpopMaru B IOCTYMHBIX (popmax, MOOWIBLHON CUCTEMBI OOyUYeHUsS st
J0eH C UHBAJIMIHOCTHIO.

14. OHeHO‘lHl)Ie MaTepuaJabl  METOAUICCKUEC PEKOMECHAAIUH M0 OPraHU3allui U3yYCHUA
AU CIHUIIIIMHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEeHAAI MU
21.]'[5[ OLOCHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I 58 ypOBHSI OCBOCHHUA 3aerHJ'IeHHI)IX 3a )II/ICHHHHHHOﬁ
KOMHCTGHHI/Iﬁ I/ICHOHLSYIOTCSI OILICHOYHBIC MaTepI/IaJII:I B COCTABC:
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14.1.1. TecToBbI€e 3a71aHuA

1. Bonpoc. BexTop cocTosiHUS YIPaBIIIeMOTo TMHAMUYECKOr0 00beKTa (CaMoJIeTa, pakeThl U T.JI.) — 3TO

€CTb:
1. COBOKYITHOCTb IIEPEMEHHBIX BEINYNH, 3HAHHE KOTOPBIX Ha K-OM BPEMEHHOM IIare MHHUMAJIbHO
JOCTaTOYHO, YTOOBI HAUTH Bce Oynyllue 3HAUECHHsI COCTOSIHUS O0BEKTa.
2. COBOKYITHOCTH ()YHKLUH BpEMEHH, OObETUHEHHBIX B BEKTOP, XapaKTEPU3YIOIUIl OOBEKT
yIIPaBJICHUS.
3. COBOKYITHOCTh IIEPEMEHHBIX BO BPEMEHHU BEJIIMYHMH, KOTOPBIE ONIPENENIAIOT O0BEKT.
4. BEKTOp, OIPEIEISIIOIINI KOOpAUHATHI 00BEKTA B IPOCTPAHCTBE.
2. Bonpoc. Ilpu ucnons3oBanuu cnocoda komanaHoro paauoynpasienus (KPY 1) na 6opty pakeTsl
PacIoIOKeH:
1. mepenmaTymk KOMaH[ YIpPaBJICHUS.
2. TPUEMHMK KOMaH] yIpaBJICHUs.
3. npuemo-neperaTuuK.

4.

6optoBas DBM QopmupoBanusi KOMaH/1 yIIpaBiIeHUS.

3. Bonpoc. HazeMHBbIi KOMITIEKC paguiocpeacTB MpH KoMaHHOM criocobe ynpasnenus (KPY-1) cocrout

nus:

PowhRE

PJIC u3smepeHust COCTOSIHUS PaKETHI.

PJIC n3mepenust cOCTOSHUS LEIH.

CucreMsl cBsI3U AJ1s IEpejaud KOMaH/ YIpaBiieHus: Ha O0pT.

PJIC konTpons pakersi, PJIC konTposns uenu, 9BM GopmupoBanus KoMaH 1 yripaBieHUs,
PaauoIMHAS NepeJaur KOMaH/.

4.Bonpoc. Paguoynpasnenue no cnocody KPY-2 npeanonaraer nanuuue:

1.

2.
3.
4.

Ha 60pTy PAKETBI CUCTCMBI UBMCPCHUA COCTOAHUSA LCIIU U OTU JAHHBIC IO KaHAaTy Iepeaadun
MOCTYNAIOT B MYHKT yIpaBleHUs, r1e pOpMHUPYIOTCS KOMaH/bl YIPABICHUS.

cucteMbl POpMHUPOBAHUS KOMaH/ YIIpaBJiIeHHUs: Ha O0pTy ympasiasiemoro oobsekTa (YO).

Ha KOMaHJIHOM ITYHKTE yNpaBJIeHUs CUCTEMBI (DOPMHUPOBAHUS CUTHAIBI KOMaH]I yIIPaBICHHUSI.
KOMaH/Ibl yripaBieHus GopmupyroTcs kak Ha 60opty (YO), Tak 1 Ha KOMaHJIHOM ITYHKTE.

5. BOHPOC. HpI/I HaBCICHHUHU YO Ha 00BEKT C U3BECTHBIMH 3aB€OMO KOOpAHATAMH I_ICJICCOO6p33HO

MNPpUMCHUTDH CII0co0 YIIpaBJICHUA:

wmn e

4.

CaMOHAaBE/ICHUE.

KomaHHoe ynpasienue KPY -1.
paauoTEIICHABEICHUE B JIyUe.
ABTOHOMHO€ YIIPaBJICHUE.

6. Bonipoc . Kakoit metos HaBenieHHs oOecrieunBaeT Oosee riajakue (¢ MEHbLIEH neperpys3Koil)

TpaekTopuu ABMKEeHUS YO MpU HABECHUN HA MAHEBPUPYIONIYIO LETb:

1.
2.
3.

IIpsiMo#t MeTOI HaBEIEHUSL.
Metoa KprBOH TOTOHH.
Merton napanenbsHOro cOMMKeHus.
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4. MetoJ IpONOPIUOHATEHOTO HaBEICHUSI.
7. Bonipoc. Ynpasnenue mojaetom YO (pakeTbl) MpeanoiaraeT yrnpaBIeHUE:

1. BennuuHO# €ro CKOPOCTH JBUKEHUS.

2. BenuunHOUW MPOIOIBHON CKOPOCTH JIBHXKCHHUS.

3. HampaprneHuem BEKTOpa CKOPOCTH JIBHXKEHUS PAKETHI.

4. BenuuuHOH M HaNpaBJIEHUEM BEKTOpA IMOJIHONU CKOPOCTH PAKETHI.
8. Bonipoc. OGecnieueHne yCTOWYMBOCTH 3aMKHYTOI'O KOHTYpa YIPaBICHHUS PaKeTOH, cTabuin3anus B
MOJIETE €r0 IMHAMHYECKUX XapaKTEPUCTUK IOCTUTAFOTCSI:

1. C noMouibio aBTONUIIOTA, SABJISIFOIIETOCS 3BEHOM (PEryIsiTOPOM) B 3aMKHYTOM KOHTYpE
yIIpaBJICHUS U BBEJCHUS OOPATHBIX CBSI3€H, 00ECIIEUMBAIOIINX 3aJaHHOE KAUYECTBO IMEPEXOTHBIX
IIPOLIECCOB I10 yriaM OTKJIOHEHMS U HAKJIOHA TPAEKTOPHH.

2. Ilyrem n3MeHEHHUS B MOJIETE a3POIMHAMUYECKUX XapakTepucTuk Y O.

3. BBezneHueMm xecTkoit 00paTHOM CBsI3U 110 YIII0BOMY HOJ0XeHHUI0 Kopiyca YO.

4. Tlyrem 00yXeHHs 4aCTOTHOM MOJOCHI 3aMKHYTOTO KOHTYpa YIPaBICHUS .

9. Bonpoc. Ilepenarounas dynxims D, (p) no ommbke orpabotku TpeGyemoro Bosaeiicteus J(t) B

3aMkHyTO CAY

Perynatop YO

S &1

o]

€CTh OTHOILLIEHUE U300pa’KeHU !
1L U(p)/E(p).2. Y(p)/G(p).3. E(p)/G(p).4. Y(p)/E(p)
10. Bonpoc. Kakoe cooTHOLIeHHE ONpeesieT NepeJaTouHyo GpyHKiuo 3aMKHyTol CAY
Perynatop YO

e G

=

1. Y(p)/G(p)
2. R(p)-Wo(p)
3. U(p)/G(p)
4. Y(p)/G(p)

11. Bonpoc. [lepenarounast gyHKIus 1Mo ommodke 0TpabOTKH BXOAHOTO BO3ACHCTBYS B 3aMKHYTON CAY
OIpeeeHa COOTHOILIEHUEM

@,(p) =[1+ R(p)-W,(p)|

VYcTaHOBUBILIEECS 3HAUEHUE ONTHOKHU

g(e0)=lim[p-@,(p)- G(p)]
p—0
Jlnst cyuast, korna R(P) =5 u W,(p) =2/ (3p+1) u na sxozne aeiicteyer
g(t)=2t >G(p)=2/ p?
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HaWTH BCIIMYNHY YCTAHOBUBILICUCS OIIMOKH ‘9ycm = 8(00) .

L &y =8(0)=10

2. &y =8(0)=0

3. &ym=8(0)=5

4. &y = €(0) = Heocpanuuenno sospacmaem.

12. Bonpoc. B ycnoBusix 3aaun Nell BKJIFOUMTE B KOHTYpP UMHTErPATOP 2-TO MOPSAJIKA U BHIYUCIIUTE

= 5(00) I10 YKa3aHHBIM B 3a/1a4€ COOTHOICHUAM

BCIINMYHHY gycm

L &pm=€(0)=5
2. Eyy =6(0)=0
3. &yem = &(00) = neoepanuuenno 6ospacmaem .

4. &y =8(0)=2.
13. Bonpoc. B ycnosusix 3agaun Nel2 BKIIOUMTE B KOHTYp MHTErpaTtop 1-To nopsakKa U BIYUCINTE

BCIIMYHHY gy = 8(00) 110 YKa3aHHbIM B 3a/1a4€ COOTHOLICHUSAM

cm

L &ppm=6(0)=0

2. & =€(0)=0.2

3. &y =6(0)=5

4. ¢, =&(0) > Heoepanuuenno sozpacmaem.

yem

14. Bonpoc. J[uHaMuyeckuil 0OObEKT 3a4aH JMHEWHBIM U] PepeHnanbHbIM

ypaBHeHI/IeM 2-r0 r[ople[Ka BHUJ1a
2y" (t) +10y'(t) + 4y(t) =6-u(t).

IIpuBecTn naHHOE ypaBHEHUE K cucteme 2-x JIY mepBoro nopsjuka, M Haimu BAJ MaTpULbl lepexona A
1 MaTpulel B B cucteMe ypaBHEHUN COCTOSHHUS

X(t) = A-x(t) + B-u(t)
3aHI/IC8.TB ypaBHeHI/IC BbBIXOJa
y(t)=C-x(t) + D-u(t)

u naitmu matpunsl Cu D

-2 -5 3
2 1 3

3. A= } B=HC=[0 1; D=0
5 0 0
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s A:LOZ _15} B:m c=[1 0]; D=I.

15. Bonpoc. [IpeoOpazoBars mogens CAY

X, (t) = 4x, (t) +0.5u, (t) — 0.2u, (t) + 0.1n,(t)
X, (t) = 0.2x, (t) + X, (t) +8u, (t) + n, (t)

K matpuunomy Buny: X(t) = Ax(t) + Bu(t) + Gn(t),, T.e. onpeaeanTh COCTaB BCEX BEKTOPOB U MaTPHIL

1 4 0 -0.2 01 0
A= . B= . G=
{0.2 0} {8 0.5} { 0 J

L X®=[x0 %O u®O=[u® uO]
nT(t):[nl(t) nz(t)]-

0 4 05 -0.2 01 0
A= . B= o G=
[0.2 1} {8 0 } [0 J

2. X'©=[x® %O uv®=[u®) uO];
nT(t):[nl(t) nz(t)]-

[0 4} {0.5 —0.2} {0.1 1}

A= ' B=  G=

02 1 8 0 0 1

3. X' ®)=[x® x®] u ®=[u®) u,®];
n"(t)=[n,(t) n,()].

0 4 8 -02 01 0
A= . B= o G=
02 1 05 0 0 1
4. X0 =[x® %O u"®=[u®) u®];
n' t= [nl(t) n, (t)]
16. Bonpoc. M0>xHO 71 B CJIEIAIIEM PAJAHOIOKAIIMOHHOM JallbHOMEpE C moMoIbio pribtpa Kanmvana

copmupoBats TeKymme oneHku aanbHoct D(K) u ckopoctu cOmmkenus V. (K) mpu ycloBuH, 4TO

HCIOJIB3YETCA MOJCIIb COCTOAHUSA

D(t)=V,(); Vot)=n,(t) u
evinonnsiemess  usmeperue (nabmooenue)

Zp (k) = D(k) +np (k)

1. VcnoBue HaOIIOAAEMOCTH HE BBHITIOIHSAETCS M 3HAUUT HENb3S.

2. YcrnoBue HaOIIOJaeMOCTH HE OMPEIETICHO U 3HAYUT MOXKHO.

3. YcioBue HaOII0JaeMOCTH BBIMOIHACTCS |, CJISIOBATEILHO, MOYKHO.

4. Panr mMatpuiibl HaOJIFO1A€MOCTH CUCTEMBI PaBeH €IMHHMIIE U, CJICAOBATEIILHO, HEMb3 4.
17. Bonpoc. B ycnosusix 3agaun Ne 16 nsmeHsieTcst kanasl HaOIIOCHUS, T.€. UMEEM U3MEPEHUS
paaragbHON CKOPOCTH B BUE

z,, (K) =Vp (k) +n;, (k).
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MOHO JI1 B 9TOM Ciydae chopMHPOBATH OLCHKH TeKymeii nansroctn D(K) u ckopoctn V. (k):

1. YcnoBue HaOMIOJAEMOCTH HE BBIMTONHSIECTCS U 3HAYUT HEJIh34.
2. YcnoBue HaOIIOAaEMOCTHU BBIMIOJIHAETCA U, CIEI0BATEIBHO, MOXKHO.
3. YcnoBue HabII01a€MOCTH HE ONIPEAETICHO U 3HAYUT MOXKHO.
4. Panr maTpuiibl HAOIIOAAEMOCTH CUCTEMBI PaBEeH JBYM U, CJI€I0BAaTEIbHO, MOXKHO.
18. Bonpoc. iMeeM TuHEHHYIO THHAMHYECKYIO CUCTEMY C Iiepeaarounoi pyukuueii K(S),rme

s=(o+iw), 1.e. K(iw) - KOMIJICKCHAst YaCTOTHAs XapaKTEPUCTHKA CHCTeMBL. Ha BX0J1 cHCTEMBI

BO3JICUCTBYET CTAllMOHAPHBIN CITydyalHbIN Ipoliece (momMexa), UMEIOIINUM CIEKTPAIbHYIO INIOTHOCTh
cpenneit MomHocTH G, (@) . YKa3aTh COOTHOILICHUE, KOTOPOE CIEAYET HCIOJIB30BATh JJIsl BEIYUCICHUS

MOIIHOCTH P, IOMEXU Ha BBIXOJE CUCTEMBI:

1. P, =K(iw)-G,(w).

2. Py =Kliw)/G,(w).
3. Py =Kl(iw)+G, ().

4. P, = jGn(w)|K(iw)|2-dw.

19. Bonpoc. B cucteme ynpaBieHus pakeToil Kiacca 3eMJysl — BO3yX UCIOIb3YyeTCsl CIOCO0 HaBEICHHUS -
paauoTeNieHaBeIcHUE B Tyye. YKaXKUTe OTBET, COOTBETCTBYIOIIUN MPABUILHOMY COCTaBY HA3€MHOTO
KOMILJIEKCA CUCTEMBI PaJIHOYIIPABICHHUS:

1. PJIC compoBoxaenus nenu, PJIC conpoBokaeHus pakeTsl, paAHOJIMHUS NIepejaud KOMaH]]
yIIpaBIICHHS.
2. PJIC conpoBOXIeHHS LIENH, PAAHOINHUS Tepelaun KOMaH| YIIPaBICHUS.
3. PJIC comnpoBoIeHHsI paKeThl, paIuOINHAS TIEpeaadrl KOMaH I yIpaBICHHS.
4. PJIC conpoBOXKIACHUS IICIIH.
20. Bonpoc. IIpu HaBenenuu OV Ha 11eb 0 METOY NApAJUIETBHOTO COMMKEHNS B KaUeCTBE apaMeTpa
pacoriacoBaHMsl, KOTOPbII ONpeAeNnseT BEIMUYUHY KOMaH/bl YIPaBIeHUs, UCTIOIb3YIOT:

1. Vron mexnay BekTopom ckopoctu OV U ero npoaoabHO#M 0ChIO.

2. Yron mexay npoaoiabHoi ockto OY u nmunueli Buzupoanus LHEJIb-OV.

3. Yroa Mexay 3J1eKTpUYECKOi OChbI0 aHTEHHBI OOPTOBOTO yrioMepa U BEKTOpoM ckopoctu OV.
4 CKOpOCTh U3MEHEHUS YIIIOBOTO MOJ0KEeHM JIMHUK BU3npoBanus L[[EJIb — OV.

14.1.2. Jx3aMeHallMOHHBIE BONIPOCHI

1. CnocoObl  ympaBieHHs  aTMOC(HEpHBIMH  OOBEKTaMH. ABTOHOMHOE  YyIIpaBJCHHE.
Camonasenenue. KomangHoe ympamnenue. PaamorenenaBenenue. KoMOWHHMpOBaHHOE yIpaBieHUE.
Kparkas xapakTepucTika cmioco00B yrpaBIeHHUS.

2. O6bexts! ynpasnenus (OY) u METOAbI UX HAaBEICHHUS.

JIByxTOUueUHbIE METOABl HaBeAeHUS. MeToa MPONOPIIMOHATBFHOTO COMMKEHUsI, METOJ] HaBEeJCHUS
[0 KPUBOW IOTOHHM, METOJ MPSMOTO HAaBEAEHUS, METOJ IMapajljIeIbHOrO COMMKEHUs. TpexTOYeuHbIH
METOJ] HaBEJICHUS: METO/l COBMEILIEHUS.

3. CnocoObl co3aHusl YOpPAaBISIOUIUMX CHJI IPU Pa3MYHBIX a’poIuHaMuueckux cxemax OV.
N3mepurenbHas, KOMaHIHAs U UCHOJHUTEIbHAS CUCTEMbI KoopAuHAT. KOHTYyp cieasiiero ynpaBieHus U
€ro OCHOBHBIC 3B€HbS. YIIpaBJIeHUE NPOCTpaHCTBEHHBIM JBIkeHneM OVY. [lepenarounas ¢pynkius OV.

Asrormmiior (AIl) u 3BeHo «AIl-OY». OOmas (QyHKIHMOHAIbHAS CXeMa PagHodIEKTPOHHON
cuctemsl yrpasienus (POCY).
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4. MareMaTru4yecKkiue MOJENU IPOIECCOB U OOBEKTOB B IMPOCTPAHCTBE COCTOSHHM 3aMKHYTOMH
cucteMsl ynpasieHus. HaOnromaeMocTh U yrpaBisieMOCTh JuHaMuueckux cucrteM. [locTtaHoBka 3amaun
CHUHTE3a ONTUMAJIbHOW CHUCTEMbI PAAUOYIPABICHUS B POCTPAHCTBE COCTOsIHUI. KpuTepun u nokaszareinu
3¢ GEeKTUBHOCTH — UHTErpaibHBIA KBaJpaTUyHbli GyHKIMOHAN KauecTBa JletoBa-Kanmana; jgokanbHBbIM
(byHKIIMOHAT KayecTBa.

5. CTpykTypa anroputMa ONTUMAJIBHOTO VIPABJICHUS B JIMHEHMHOM TrayCCOBCKOM 3aj1aye
ONTHMHU3ALMU C KBaJpPaTUYHBIM KpuTepueM KauecTBa. OCOOEHHOCTH cUHTEe3a HecTaluoHapHbIX POCY.
CoBmecTtHas ¢QunbpTpauus M mnapamerpudeckas wuaeHTHukanus. OOoOIIeHHAs CTPYKTypHas cxema
ontumanbHou POCY.

6. Tounocte POCY. Knaccudukarus ommOOK ynpaBieHUs U MOKa3aTed TOYHOCTU. [IpuumHBI
MOSIBJICHUS OIIMOOK YIPaBJICHUS U IPOMAXOB.

7. lloreHmumanbHas TOYHOCTh ontumaidbHOM POCY. Metonuka pacuera IUHAMUYECKUX U
¢GiykTyannoHHbIX omMOOK cucteMm ympasineHus. IIpoexktupoBanne PICY ¢ ucnosip3oBaHueM
UMHUTALMOHHEIX Mojeied Ha OBM.

8. CTpyKTypHbIE CXEMBI TOJIOBOK CAMOHABEJICHUS: aKTUBHbIE, II0JyaKTUBHbIE, TaCCUBHbIE. CXEMBI
YIIIOMEPHBIX TOJIOBOK caMOHaBeeHH. Moienu KOHTYpOB CaMOHAaBEICHUS.

MogenupoBanue KOHTYpa CaMOHAaBEJCHUS. TakTUKO-TEXHUYECKHE IIOKa3arean
PalMO3IEKTPOHHBIX CUCTEM CaMOHaBEIEHUs: JaJIbHOCTb, pa3pellaromias cliocoOHOCTh MO0 KOOpAUHATaM,
TOYHOCTb.

9. IlpuHIMOBI TOCTPOCHHSI CUCTEM paauoTeneHaBeAeHUs. CUCTEMa HaBEIEHUs MO PagUOIyuvy.
Pamuonuuus  ympaBinenuss B paauonyde. CTpyKTypHass cxeMa KOHTypa paJuoTelICHABEICHUS.
[lepenarounbie (yHKIIMM OCHOBHBIX 3BEHLEB KOHTypa pajauorereHaBefncHUs. McTouHuku ommOOoK mpu
pPaguoTEICHABECHUN. Onenka TOYHOCTHU CUCTEM paguoTeNeHaBEACHUS. JanbHOCTh
paguoTeNneHaBeICHNUS.

10. PagmocpenctBa cucteM KOMaHJIHOIO —criepsiiero ympasieHus. KoopauHarel cucrem
KOMaHJHOTO YIpaBlI€HUs TMpPU HABEIEHWU METOIOM COBMEIIECHUS M MapauIeNbHOTO COMMKECHHUS.
O YHKIIMOHATBHBIE U CTPYKTYPHBIE CXEMBI.

Komannnas panuonuaus. KomaHnHas paauolMHMUS KaKk 3BEHO CHUCTEMbl  CIEASIIETO
PaguoyIIpABIICHHUS.

OYHKIMOHATIBHBIE CXEMbl U OIeHKAa TOYHOCTH KOMaHAHBIX cucTeM. OIMOKK MpU KOMaHTHOM
yrpasiieHUH. J[aIbHOCTh EUCTBUA.

11. Knaccudukanus cucreM aBTOHOMHOTO yrpaBieHHs. V3MepurenabHble YCTPOIHCTBA CHCTEM
ABTOHOMHOTO  PAJUOYIPABICHUS: PATUOBBICOTOMEPHI M PAAUONAIBHOMEPHI; JIOIJIEPOBCKUU U
KOppENMsUOHHBIA u3Meputenn ckopoctu. OO63opubie OoproBeie PJIC. IlaccuBHBIE aBTOHOMHBIE
paauocuctembl.  CHucTeMbl  aBTOHOMHOTO  pPaJUOYyNpaBI€HHs C  paclo3HaBaHUEM  OOpa3oB.
[TomyaBTOHOMHBIE CUCTEMBI PAJHUOYIIPABICHUS C UCIOIB30BAHUEM CIYTHUKOBBIX PaJlOHABUIALIMOHHBIX
CUCTEM.

12. Kparkas xapakTepuCTHKa M CpaBHEHHE CHOCOOOB ymIpaBlieHUs. bopToBOW W Ha3eMHBIH
CEerMEeHT KOMITJIEKCOB paauoymnpasieHnus KA. OcoOeHHOCTH HCTIOIb30BaHUS PATUOTEXHUYECKUX CUCTEM B
Ha3eMHBIX KOMILIEKCaX KOHTPOJIS TPACKTOPUH U yrpaBieHus qBukeHueM KA.

13. Pagrocucremsl ynpaBieHUs] U UX NPOeKTUpoBaHUE. OCHOBHBIE 3Talbl MPOESKTUPOBAHUS U UX
conepxanue. [IpoexTrupoBanne paiMOCUCTEM YIIPABICHHS C UCIIOIb30BAHUEM UMUTALMOHHBIX MOJEIIEH.

14.1.3. Tembl onIpOCOB Ha 3aHATHSAX

Crioco0bl ympaBieHusi aTMoc(epHbIMH 00beKTaMi. ABTOHOMHOE yrpaBieHue. CaMoHaBeeHHe.
Komanmnoe  ympasnenume. PamuotenenaBenenme. KomOunmpoBannoe — ympaBinenue.  Kparkas
XapaKTepUCTUKA CIIOCOOOB yIPaBIEHHUS.

O6wbekTo! ynpasneHus (OY) u MeToabl UX HaBEACHHUS.

JIByxTOU€UHbIE METOJbl HaBeACHUs. MeToa MpONOPIHOHAIBHOTO COMMKEHUS, METOJl HaBEICHUS
[0 KPUBOW IOTOHHM, METOJ MPSMOTO HABEACHUS, METOJ IMapaJlIeIbHOrO COMMKEHUS. TpexTOYeuHBIH
METOJ] HaBEJICHUSI: METOl COBMEILIEHUSI.

CriocoObl  cO3MaHMs  YIPABIAIOMIMX CHJI TPH PA3IMYHBIX a’3poAMHAMHUYEcKuX cxemax OV.
W3mepuTenbHas, KOMaHIHAs U UCIIOJHUTENIbHAS CUCTEMbI KOOpauHaT. KOHTyp ciensiero ynpasieHus U
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€ro OCHOBHBIE 3B€HbsI. YIIPaBJIeHUE MPOCTpaHCTBEHHBIM ABkeHueM OV. [lepenarounas ¢pynkuus OV.
Asrommuior (AIl) u 3BeHo «AIl-OY». OOmas ¢GyHKIMOHATBHAS CXE€Ma PaIuOdJICKTPOHHON
cuctemsl ynpasienus (POCY).

Maremaru4yeckie MOJEIH TPOLECCOB M OOBEKTOB B MPOCTPAH-CTBE COCTOSIHMNA 3aMKHYTOMN
cucteMbl ymnpasieHus. IlocTaHoBKa 3ajauyn CHHTE3a ONTHUMAJIbHOM CHCTEMBI PaJUOYNPABICHUS B
POCTpaHCTBE cocTosHui. Kputepun m mokazarenu 3QQeKTHUB-HOCTH — MHTETPAIbHbBIN KBaJpaTHUHBIN
¢dbyukuronan kadectBa JletoBa-Kanmana; nokanpHBIM (YHKIIMOHAN KayecTBa. HEOOXO-TUMBIE YCIOBHS
cunreza POCY: HabmonaeMoCTh U yrpaBiisie-MOCTh JUHAMHYECKUX CUCTEM.

CrpykTypa anroputMa ONTHUMAJbHOIO YIpPABIEHUS B JIMHEHHOM TIayCCOBCKOM 3aaaye
ONTHMHU3ALMU C KBaJpPaTUYHBIM KpuTepueM KauecTBa. OCOOEHHOCTH CHHTEe3a HecTanuuoHapHbix POCY.
CoBmecTHas ¢QunbTpauus M mnapamerpudeckas wuiaeHTHukanus. OOoOIIEHHAas CTPYKTypHas cxema
ontumanbHou POCY.

Tounocte POCY. Knaccudukanus ommOOK ympaBIeHHS M IMOKa3aTeld TOYHOCTH. [IpuunHBI
MOSIBJICHUS OIIMOOK YIPABJICHUS U IPOMAXOB.

[ToreHumanpHas TOYHOCTh onTUMabHOM POCY. Meroauka pacuera JUHAMUYECKUX U
¢GuryKTyannoHHbIX omMOOK cucteMm ympaBineHus. IIpoexktupoBanne POCY ¢ wucnosip3oBaHuEM
UMHUTALMOHHEIX Mozeied Ha DBM.

Bunbl cucrem. CTpyKTypHBIE CXE€MBI T'OJIOBOK CAMOHABEIECHHUS: AKTHBHBIC, IIOJyaKTHUBHBIE,
naccuBHbie. CXEMBbI YIIIOMEPHBIX TOJIOBOK CaMOHaBe/leHUs. Mojieln KOHTYpOB caMOHaBeAeHus1. Mopenu
pPaZnoOCPENICTB U MIOMEX B KOHTYpax CaMOHABEICHHUS.

AHaIIUTUYECKUE METO/bl HMCCIICOBAaHUS KOHTYpPOB CaMOHaBeAeHUs. MonuenupoBaHHE KOHTYpa
caMOHaBeJIcHUs. TaKTUKO-TEXHMUYECKHE II0Ka3aTeld pPaauo3JCKTPOHHBIX CHCTEM CaMOHAaBEACHUS:
JATBHOCTh, pa3pellaroas CrioCOOHOCTh MO KOOPAUHATAM, TOYHOCTb.

[IpuHIMIIBI TIOCTPOCHUSI CHCTEM paauoTencHaBereHus. CucremMa HaBEIACHUS IO PaIAOIYY.
Pannonuuus ynpaBnenuss B paauonydye. CTpyKTypHass cXeMa KOHTypa paguOTElCHABEICHUS.
[lepenarounblie (pyHKIIMM OCHOBHBIX 3BEHbEB KOHTYpPA PaliOTEICHABEICHNUS.

HcTounuku ommoOOK mpu paanoteneHaBeeHnd. OleHKa TOYHOCTH CUCTEM paJHOTelIeHaBEeICHUS.
JlanbHOCTB paiMOTEICHABEACHUS.

Panuocpenctsa cucreM KOMaHAHOTO ciensUIero yrpasieHus. KoopauHarel cucTeM KOMaHAHOTO
yIpaBJiIeHUs MPU HaBEIEHUH METOAOM COBMEIICHMS U MapayljielbHOro cOmmbkeHus. OyHKIIMOHABHBIE U
CTPYKTYPHBIEC CXEMBI.

Komannnas panuonunus. KomaHnHass paJdonvHHMS KaK 3BEHO CHCTEMBI  CIEASIIETO
paauoyIpaBiIECHUsI.

OYHKIMOHATIBHBIE CXEMbl U OIEHKAa TOYHOCTH KOMaHAHBIX cucTeM. OIMOKK MpU KOMaHTHOM
yrpasiieHHH. J[anbHOCTh IEUCTBUA.

Knaccudukanusi cucreM aBTOHOMHOTO YIpaBiieHUs. l3MepuTenbHble YCTPOMCTBA CHCTEM
ABTOHOMHOI'O  PaJHOYIIPaBICHUSA: PaJAUOBBICOTOMEPBl M  PagUOJaJIbHOMEPBI; JOILUIEPOBCKUNM U
KOppENsLMOHHBIN u3Meputenn ckopoctu. O03opubie OoproBeie PJIC. IlaccuBHble aBTOHOMHBIE
panuocuctembl.  CHCTeMBl ~ aBTOHOMHOTO  DPaJHOYIpaBI€HUsS C  pacro3HaBaHHEM  00pa3oB.
[TomyaBTOHOMHBIE CUCTEMBI PaJMOYIIPABIEHUS C MCIOJIb30BAHUEM CIYTHHKOBBIX PAJMOHABUTAllMOHHBIX
CHCTEM.

KoMaHaHO-N3MepUTENbHBIE KOMITJIEKCHI KOCMUUECKHUX PAIMOCUCTEM YIIPABICHHUS.

Knaccudukanus u ocobennoctu paauoymnpasieHus KA. @yHKIMOHaNbHAsS U CTPYKTYpHasl cxema
cucteMsl ynpasieHnsa KA.

Kparkas xapakrepucTuka U CpaBHEHHE CIIOCOOOB ympaBiieHHs. BOpTOBOW M Ha3eMHBIA CErMEHT
KoMIiekcoB paauoynpasieHuss KA. OCOOCHHOCTH HCIONB30BaHUS PATUOTEXHUUECKUX CHCTEM B
Ha3€MHBIX KOMIIJIEKCAX KOHTPOJISI TPAEKTOPUH U yIpaBieHus ABuxkeHuem KA.

CornacosaHa Ha noprane Ne 37273 22



Paguocucrembl ynpasineHuss M UX NpoekTHpoBaHue. OCHOBHBIE 3Talbl INPOEKTUPOBAHUSA M HUX
conepkanue. [IpoekTupoBaHue paMOCUCTEM YIPABICHUS C UCIOJIb30BAHUEM UMUTALMOHHBIX MOJIEIEH.

14.1.4. TeMmbl JOMAIIIHUX 3adaHUH

Tema 1. CriocoOsI ynpaBiieHus 1 MeTOABI HaBeneHUs . Kunemarnueckue 38eHbst POCY

3amava 1. Pakera HaBOAMTCS MO METOJY MOTOHU HA II€JIb, KOTOpask JBMKETCS MPAMOJIMHEHHO Ha
BcTpeuHoM Kypce. [loneT uenu ropuzonTanbubiil. HauaneHele ycinoBus (10 BapHaHTam):

[locTpouth BapuaHThl KHUHEMATUYECKUX TPACKTOPUNA PAKETHl, OMNPEIETUTh MaKCUMaJIbHbIC
MOTIepeYHbIe YCKOPEHHSI, CPABHUTH MAKCHUMaJIbHBIE IEPETPY3KH B CIy4ae MEJJICHHBIX U OBICTPBIX LIEJICH.

3amava 2. [locTpouTh TPAEGKTOPHUIO PAKETHI NMPU HABEICHUM HA 1I€JIb IO METOJY NapaljieabHOTO
commkenusa Llens ABMKeTCS MPSIMOJIMHENMHO Ha BCTpeYHO-TepeceKaromemcs Kypce. Onpenenurs yroi
YOPEXKICHUS U BPEMsI YCIOBHOM BCTPEUHU MPH CICAYIOIMIMX HAYaJIbHBIX YCI0BUSAX: =10 KM,

Tema 2. JluHaMHU4YeCKHE XapaKTEPUCTUKH 3BEHHEB B 3aMKHYTOM KOHType POCY; omnmcanue
CUCTEM Ha OCHOBE IMEPEMEHHBIX COCTOSHHUA.

3anmaua 1. Junamuueckas cuctema (JIC) 3amana JIY n — ro mopsnaka (n=2; 3), onpeneisonum
CBSI3b «BXOJI-BBIXOJ» CIICYIOIIETO BUIA

C 3aJaHHBIMH HayaJbHBIMU YCIOBUSAMH. {7 pa3HBIX BapHaHTOB 3aJaHbl PA3IMYHBbIC 3HAYCHHUS
ko3 dunmenton ak u bk. Haiitu npencrasnenune monenu JIC B ¢popme cuctemsl n 1Y mepBoro nopsiika.
[IpencraButh cTpykTypHyt0 cxemy JC mms mepeMeHHBIX COCTOSHUS. VICIOnb3ys TakeT MporpaMm
Simulink BemmonauTe MoaenupoBanue [IC u HabarOMaTh BHIXOJHOW CUTHAM IPU MOAa4Ye Ha BXOJ CHUTHaja
B BHJIE CIMHUYHON CTyNeHYaTON (DYHKIIMH U TAPMOHHYECKOTO CUTHAJIA.

3anaua 2. B ycrnoBusix mpeaplayiiei 3a1a4n BHIMOJIHUTE AecTBUs A HaOmoneHus B Simulink -
Mmozen (azoBoro moprpeta JJC npu pa3HBIX Haua bHBIX YCIOBHUSX.

Tema 3. Cratuctudeckasi TSOPHs ONTUMAIBHOTO YIIPABICHHS TUHAMUYESCKIUM 00BEKTOM

3amava 1. Jlns TUHAMUYECKOH CHUCTEMBI, MOJIEIbh KOTOPOW 3aJaHa B MPOCTPAHCTBE COCTOSTHHH
ypaBHEHUSMHU BHUJIA

>7<(t)=A-x(t)+B-u(t)’
y(t)=C-x(t) + D-u(t)

rae A, B, C, D — 3ajaHHbIe 4MCIIOBBIE MATPUIBI COOTBETCTBYIOIIEH Pa3MEPHOCTH, ONPENEIUTH
BBITIOJHSIOTCS JIW YCIIOBUS HAOIIOAEMOCTH U YIIPABISIEMOCTH .
3amaya 2. 3anmcath M OOBACHUTH COAEP)KAHUE JIOKAIBHOIO M TEPMHMHAJIBHOIO KpPUTEPHEB
ynpasieHust POCY.
3anaya 3. OObSICHUTH creluUKy 3a/ad AMHAMUYECKOW ONTHMU3AILUK 110 CPAaBHEHMIO C 3ajlaya-
MH CTaTH4YEeCKOM onTuMu3anuu. llpusecty npumepslt.
3anaua 4. M35105)KUTh CMBICIIOBOE COZIEPKAHUE TEOPEMBI Pa3/IECIEHUS U YCIOBUN €€ IPUMEHEHUS.
Tema 4. POCY B pexxnme caMOHaBEICHUS
3anmaga 1. [IpeacTaBUTh CTPYKTYpPHYIO CXEMY aHAJOrOBOTrO JIMHEeHHoro ¢uisrpa Kanmana , xo-
TOPBIN HOPMUPYET ONTUMAIBHBIE OLIEHKH YIJIOBOW KOOPJIMHATHI , KOTOpas UMEeT JTUHAMUKY BO BpEMEHU
B BHJIC MOJMHOMA: @) — CTENEHH HYNb; 0) — MEepBOM CTeNeHH; B) — BTOPOH cTemneHu. BxomHol curHan
¢buabTpa — IpsIMble U3MEPEHHUS YITIOBOW KOOPIMHATHI C aJINTUBHBIM I'ayCCOBCKUM OEJIBIM ITYMOM.
3anava 2. Cnensmuil paguoIoKalMOHHBIN JaJbHOMEP MPOSKTUPYIOT B BUE TUHEHHOro (Quib-Tpa
Kanmana 1151 Mozien COCTOSIHUSL B BUJIE
DO =V, (1) Vo®=n,) n
svinonnsiemess  usmeperue (Habniooenue)

Zp (k) = D(K) +np (k)

rae - Oenblil raycCoBCKUM IyM. B kadecTBe HaOMIONEHUI HCIONB3YIOTCA JAHHBIE JajbHOMEpa .
MO>XHO JIM 3TO peaan30BaTh OLIEHKH TEKYIIEH JaIbHOCTA U CKOPOCTH ?

3anaua 3. B ycnoBuax 3agaun Ne3 paccMOTpeTh CLIEHApHil ¢ TEM e BOIPOCOM, KOIZA BBINIOJI-
HSIOTCS] U3MEPEHUS CKOPOCTH COMMKEHMUS, T.€.
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2, () =Vp (k) +n, (k)

Tema 5. POCY B pexume KOMaHHOTO yIIPaBICHHUS.

3amaua 1.

B cucreme KPY-1 HaBenenue pakeTsl Ha 11eJIb Ha Kypcax OJH3KUX K BCTPEYHOMY HIIU JIOTOHHO-MY
OCYILIECTBIIIETCS 1O MeToay HakpbiTuss ¢ HenoiaswxkHoro KII. PaccMorpers kuHemarnueckue
COOTHOIICHHSI B BEPTUKAIBHOM IUIOCKOCTH mNpH HaBeAeHHH. COCTaBUTh (PYHKIIMOHAIBHYIO CXE-MY
CUCTeMbI. VYKa3zaTh IOACHCTEMBbl U3BJICUEHUS MHPOpPMALUU JJs OLEHKH I[apamMeTpa YIJIOBOTO
paccoracoBaHus, MOICUCTEMBI (POPMUPOBAHMS KOMaHJ YIpPAaBJICHHUs, NEpeAayd KOMaHJI Ha pa-KeTy U
MOJICUCTEMBI OTPAOOTKHU ITUX KOMAH]I.

3anaua 2.

B cucreme KPY-1 HaBeneHue pakeThl Ha 1I€Tb HA Kypcax OJIM3KUX K BCTPEYHOMY WJIM JIOTOHHOMY
OCYILECTBIIIETCS MO METOAY HakpbiTus ¢ HenoaBwkHoro KII. Paccmorpers knHemaTuueckue
COOTHOUICHHSI B BEPTHUKAIbHON IUIOCKOCTH Ipu HaBelAeHHU. CoCTaBUTh (PYHKIMOHAIBHYIO CXEMY
CHCTEMBI. YKa3aTh MOJCHCTEMBbl W3BJICUCHHUS WH(POPMALMHU ISl OLEHKU JIMHEHHOTO OTKIOHEHUS PAaKEThI
OT HaIpaBJIEHUS Ha 11T, MOACUCTEMBI (POPMUPOBAHMS KOMAH]I YIIPABJICHHUSI, IIepelaul KOMaH]l Ha paKkeTy
U TIOZICUCTEMBI OTPAOOTKH 3TUX KOMAaH/I.

Tema 6. POCY B pexxriMe aBTOHOMHOTO YIIPABJICHUS

3amaua 1. B cucremMe aBTOHOMHOIO YIpPaBJIEHUS BBINOJHSIETCS YIpPaBJIE€HUE BBICOTOM IOJETa U
60okoBbIM OTKJIOHEeHHEeM OVY. IIpuBecTu SKBUBAJICHTHYIO CXEMy KHHEMAaTU4YECKOTO 3BEHA U CHUCTEMBI
yIpaBjieHus B 11eJIoM. PaccMoTpeTh criocoObl 0O6ecrneyeHus] YCTOWYMBOCTH KOHTYpa YIIPABICHHUS.

14.1.5. Bonpocbl Ha caMONOATOTOBKY
IlepBasi KOHTPOJIbHASA TOYKA

1. Cucremsl koMaHgHOTO panuoymnpasieHuss — KPY-1. O6miee onucanue CTpyKTyphl KOMILIEKCA
yIIpaBiI€HUs] © 0COOEHHOCTH CHCTEMBI.

2. Cuctemsbl KoMaHgHOTO paauoymnpasieHus — KPY-2. OO0miee onucanue CTpyKTypbl KOMIUIEKCA
yIIpaBlIeHUs] © 0COOEHHOCTU CHCTEMBI.

3. Cucremsl koMaHaHOTO panuoymnpasieHus — KPY-3. OO0mee onucanue CTpyKTypbl KOMILIEKCa
yIpaBiIeHUS U 0COOEHHOCTH CUCTEMBI.

4. Cucremsbl paguo TeneHaBeleHHs . OOIee onmucaHWe CTPYKTYpbl KOMIUIEKCAa YIpaBie-HUS U
O0COOEHHOCTHU CHCTEMBI.

5. CucteMbl camMOHaBeleHUS U UX pa3HOBUAHOCTU. OOIliee onmucaHWe CTPYKTYphl KOMILIEKCA
yIpaBIeHUS U 0COOEHHOCTH CUCTEMBI.

6. CucteMbl aBTOHOMHOTO yrpasieHusi. OOmiee onrcaHue CTPYKTYpbl KOMIUIEKCA YIPABICHUS U
O0COOEHHOCTHU CHCTEMBI.

7. IlonsTre (ha30BBIX KOOPAMHAT 0OBEKTA yrpaBieHus u 1enu. dazoBast TpaeKTOpHsI.

8. Kunemarnueckas tpaekropus aBuwxkeHus OY. TpexTodeuHbIi METOJ HABENEHUS — METOJ
HakpbITHs Lend. [Tapamerp paccoriiacoBanusi pu BEIPA0OTKE KOMaH/IbI.

9. Kunemarmueckasi Tpaektopus nBrokeHuss OVY. TpexrtodeuHbli METOJ HABEACHUS — METO.
npsiMoro HaeneHus. [lapamerp paccoracoBanus npu BeIpaOOTKe KOMaH/IbI.

10. Kpurepun Bribopa Tpedyemoit Tpaektopuu aBuxeHus OY.

11. O6mas xapakTepuCcTHKa METO[a MPOMOPIIMOHAILHOTO HaBeeHus. Kputepuil onTuMaabHOCTH.
HaBurannonnas xoHcranTta. HaBeneHne mno MeToqy KpHUBOM IOTOHM; IapameTp, ONPEACISIOIUN
BEJIMYNHY KOMaH/IbI.

12. OOmas xapakTepuCTHKa MeToJa MPONOPIHOHAIbHOIO HaBeAeHus. Kpurtepuii onTu-
MasibHOCTH. HaBuranuonHas koHcTaHTa. HaBeneHue no Metoay mapajjielbHOTO COMMKEHHUS; Mapamerp,
OTIpE/IETISIOUINI BETUYMHY KOMaH/IblI.

13. Crioco0Osbl co3fanus HOPMAIbHOTO YCKOPEHHsI MpH yrpaBieHuH JIA ¥ UX 0COOEHHOCTH. Yo
CKOJIB)KCHUS U YrOJI aTaKH.

14. O6o0mIeHHas CTPYKTypa CUCTEMBI YIIpaBlIeHHs. THI mepenaTrouyHoi (PyHKIMN KPECTOKPBLIOTO
JIA. BXOIHOM U BEIXOIHOUW CUTHAIEL.
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15. ABTOonuioT u ero GyHKIMH B KOHTYPE yIpaBieHUs. XapakTep 0OpaTHBIX CBSI3EH U MX BIIHSIHHE
Ha TUHAMUKY noBenenust OV.

16. CocTtaB paanocpeacTB U UX (GYHKIUH B KOMIUIEKCAX KOMAH/IHOTO YIIPaBJICHUS.

17. ®dyHkmoHalbHas cXeMma KOHTypa ymnpabieHus juisi cucrembl KPY-1. Ha3are ucTtouHuku
omuOoK HaBeneHUs B cucreMax KPY-1.

18. Komannnas paguonunus B Koutype KPVY -1: ciocoOb1 yrmotHenust; tpedoBanust kK KPJI.

19. TlpeacrapneHue MUHAMUYECKUX CHCTEM B (OpMe ypaBHEHUH JJisi TIEPEMEHHBIX COCTOSHHSL.
Haiitu ypaBHEHMS COCTOSIHHUS W NPEICTaBUTh CTPYKTypy cucteMbl s JIC BToporo mnopsijaka npu
OTCYTCTBHH HYJEH TlepeiaTOuHON (QYHKIUH.

20. IlpencraBnenne nuHamudeckux POCY B dopme ypaBHEHHI IJis MEPEMEHHBIX COCTOSI-HUS.
Haiitu ypaBHEHMsSI COCTOSIHMSI W MPEACTaBUTh CTPYKTYpy cucteMmbl mis OY BTOpo-ro mopsika mHpu
HaJIMYUU HYJICH MepeaaTouHon (QyHKIIUH.

Bropasi KOHTpoJIbHASI TOYKA

21. OObsCHUTH XapakTep BIMSHHS TMOPSIKA acTaTu3Ma Clelslieil cucTeMbl Ha JUHAMHYECKYIO
omuOKy 0TpabOTKH TpeOyeMOro CUrHaia Ha BXOJI€ 3aMKHYTOW CUCTEMBI.

22. O6bscuuth HazHaueHue u pynkiuu [TN]] perynstopa B KOHTYpE yIpaBICHUS U MPUHIIUII €TO
YCTPOMCTBA.

23. MBnoxuTh MOCTAHOBKY 3aJlaud CHUHTE3a ONTHMAJbHOW CHCTeMbl ympaBieHus. Kpurtepuu
kagectBa POCY: nokanbHOe U TepMUHAIBHOE yIIpaBieHue. Teopema pazaeincHusl.

24. V310XUTh MOCTAHOBKY 33Ja4d ONTHUMAJIbHON (DUIBTpAluu JUIsl CUHTE3a PaAUOTEeXHUUYECKUX
CIEIAINX U3MEPUTEIIEH.

25. CTpykTypa onTuManbHOro JuHeiHoro ¢unsrpa. Gunstp Kanmana.

26. Ilopsnok pelieHUs 3aJayd CUHTE3a CIEIALIEr0 M3MEpPUTENsl MapaMeTpa paJuoCHUrHaia B
CUCTEeMax JUCKPUMUHATOPHOTO THUIIA.

27. dyHkuuMOHaNbHAas M CTPYKTypHas cxema (opMHpoOBaHMSI paauollyya B CHCTEME
pasvoTEIICHABEACHHUS.

28. OyHKUMOHANbHAS U CTPYKTYpHAasi cCXeMa MPUEMHON 4acTH paJuOJIMHUN HaBECHUS B JIyUe.

29. cTOYHUKH MOTPEIMIHOCTEN B CHCTEMAX YIPAaBIEHUS, UCIIOJIB3YIOLINX PaIuOTEICHABEICHHUE.

30. Mznoxkute KiIacCU(pUKALMIO CHCTEM CAMOHABEACHUS IO MPU3HAKY MECTa pPACIOJIOKEHUS
MCTOYHHKA DIEKTPOMArHUTHOTO U3ITyUCHHS.

31. Uznoxure kinaccu(UKalni0 CUCTEM CaMOHaBEIEHUs M0 MPU3HAKY KMHEMaTHYEeCKOTO METoAa
HABEICHHUS.

32. Onpenenure MOHATHE TEKYIETO MTPOMaxa.

33. Ilepeuncnute OCHOBHBIE METOABI HABEACHHS, MPUMEHSEMbIE Ui MAJOMOABUKHBIX U
OBICTPO/IBMIKYILIUXCS LIETEH.

34. YrioBble TUCKPUMHUHATOPBI TOJIOBOK CaMOHaBeIeHUs. VICTOYHUKH MOTrperHocTel yr-IoMepoB
B CUCTEMaxX CaMOHAaBEJEHUS.

35. Tunel ymJIOMEpHBIX KaHAJIOB TOJIOBOK CAMOHABEACHHUSI. YITIOMED CO CIEAAIIUM THPOIIPUBOJOM.

36. Tumbl yrJIOMEpHBIX KaHAJOB T'OJOBOK CAMOHABEJCHHUS. YIIIOMEp CO CIEHSIIe aHTEH-HOW U
JaTYNKaMH YTTIOBBIX CKOPOCTEH.

37. Knaccugukanus cucteM aBTOHOMHOTO PaIiOyIPaBIEHUSI.

38. Tumbl 1 XapaKTepUCTUKU U3MEPHUTENIeH mapaMeTpoB cOOCTBEHHOTO ABMXeHUS YO.

39. OO6nacti TpUMEHEHUs, JJOCTOMHCTBA U HEIOCTAaTKH PAJUOCUCTEM C aBTOHOMHBIM
yIIPaBICHUEM.

40. Otanbel npouecca npoektupoBanus POCY. Ponb MeTOOOB MareMaTM4ecKOro CHHTE3a U
MaTeMaTU4eCKOr0 MOAEIUPOBAHUS CUCTEM IIPH MPOEKTUPOBAHUH.

14.1.6. Temb1 1a00paTOpHBIX padoT
HccnenoBanue npoueccoB B CUCTEMAaX YIPABIECHUS .

CuHTe3 U uccieoBaHue ONTUMAJIbHOW CUCTEMBI YIIPABIECHUS PAKETON B PEKUME CAMOHABEACHHUS
YrinomepHas caendniasi CHCTeEMa ¢ KOHUYECKUM CKaHUPOBAaHUEM INAarpaMMbl HAIIPABJIEHHOCTH.
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14.2. TpeOoBaHUSs K OLIEHOYHBIM MaTePHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU

3A0POBbS U HHBAJIMAOB

I[JISI Ju; € OrpaHUYCHHBIMHU  BO3MOXHOCTAMU 3O0POBbSI W HHBAJIUAOB MNPCAYCMOTPCHBL
AOIIOJHHUTEIIBHBIC OLICHOYHBIC MaTCpHrallbl, IEPECUCHb KOTOPhIX YKa3aH B Ta6J'II/II_[e 14.
Ta6JIPILIa 14 — I[OHOJIHI/ITGJIBHBIC Marepuajibl OUCHUBAHUSA IJId JIUI[ C OrPaHUYCHHBIMU BO3MOXHOCTSIMU

300POBbA 1 HHBAJIMIOB

Kareropuu
00yJarommxcs

C HapyueHusaMu
cryxa

Buasl 1OIMOHUTEIILHBIX OLIEHOYHEBIX
MarepualoB

TecTbl, TUCEMEHHBIE CAMOCTOSATEIILHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

@OpMBbI KOHTPOJIA U OLICHKH
pe3ysbTaTtoB 00y4eHus

[IpenMy111€CTBEHHO TUCbMEHHAs
IIPOBEpKa

C HapyueHusaMu
3peHus

C HapyleHUsIMU
OIIOPHO-
JIBUTaTEIbHOIO
anmnapara

CobecenoBaHue 110 BOIIPOCaM K 3a4ETY,
OIIPOC 10 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCbMCHHBIC
CaMOCTOSATENILHBIE Pa0OTHI, BOIIPOCHI K
3aueTy

[IpenMyIIeCTBEHHO YCTHAS MPOBEPKa
(MHAMBHIYAIBHO)

HpeI/IMYHIGCTBeHHO JUCTaHIITMOHHBIMU
MCTOJaMH

IIOKa3aHUsAM

C orpannuenusiMu o  TecTbl, TUCEMEHHBIE CAMOCTOATEIbHBIE
00IEMETUIIMHCKUM

pa6OTH, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI

[Ipenmy1iecTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
00y4arolerocss Ha MOMEHT IIPOBEPKU

14.3. MeToguuyeckne peKOMeHAalHH M0 OIleHOYHBIM MaTepuajiaM /sl JIUL ¢ OrPAHUYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJIOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBiIeHHs 3aJaHUH OLIEHOYHBIX CPEAICTB, & UMEHHO:

— B Ie4aTHoM (opme;

- B [Ie4aTHON (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- METO/IOM UYTEHUSI aCCUCTEHTOM 3aJIaHUS BCIIYX;

- IPEeOCTaBIIEHUE 3aJaHHsI C UCIIOJIBb30BAaHUEM CypIOTIEpEBOIA.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJM/aM yBEJIMUYMBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux OOyYaromuxcsi NpeaycMaTpUBaeTCs
nocTtynHas popMa npeocTaBiIeHHsl OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HaOOp OTBETOB C UCMHOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBICHUE OTBETOB YCTHO.

[Iporienypa omeHWBaHUS pPE3YJIbTaTOB OOYYECHHsS JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
37I0POBbS M HMHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT IMpeocTaBleHne MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS 1 BOCTIPUSATHS HH()OPMAIIHN:

JI1s1 JIMI ¢ HApYLIeHUSIMM 3PeHust:

- B (hopMe 3IIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo opme.

JIJ1s1 IM1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (hopme.

[Ipy HEOOXOOUMOCTH JUIS JIMI C OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 37I0POBbS M HMHBAJHJIOB
Ipolelypa OLICHUBAHUS PE3YIbTaTOB 00yUEHHS MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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