MUHUCTEPCTBO OBPABOBAHUSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHI TOCYAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJJUODJIEKTPOHUK»
(TYCYP)

HTYDYP s cnapracima o
“f UNIVERSITY JupexTop nemapramMeHTa o0pa3oBaHUs

JoEyraasT NOANHCAE 3ASKTEOHMDM NDImECk
Ceprugamar; 1obcfala-5tat-4f48-aef0-5584d2fd4E820
Bragesey: Tpoaw MNasen Commosms

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

PABOYAA ITPOI'PAMMA JJTUCTIUTIJIMHBI
OCHOBBI TEOPUH PAANOCHCTEM H KOMILIEKCOB YIIPaBJICHUSI

VYpoBeHb 00pa3oBaHus: BhICIIee 00Pa30BaHMeE - CTIEIHATUTET

Hampasnenue noarorosku / criennainbHocTh: 11.05.01 Pagmo3ieKTpoHHBIE CHCTEMBI H KOMILITEKCHI
Hanpaenennocts (mpodwmis) / crnenmanusanuvs: Paamo3jeKTPOHHBIE CHCTEMBI KOCMHYECKHX
KOMILIIEKCOB

®opma oOyueHHUs: OUHAA

@axkyneret: PT®, Pagnorexnnueckuii paxyabrer

Kagenpa: PTC, Kadeapa paguorexHu4ecKux cucTeM

Kypc: 5

Cemectp: 10

VYueOnbIii m1an Habopa 2016 roga

Pacnpez[eneHHe pa60qero BPEMCHHA

No Bunbl yueOHOI nesTenbHOCTH 10 cemectp Bcero Ennnunesl
1 Jlexmun 34 34 4acoB
2 [IpakTueckue 3aHATHS 16 16 4acoB
3 JIaGoparopHble paboThI 16 16 4acoB
4  Bcero ayIMTOPHBIX 3aHATUH 66 66 9acoB
5 CamocrosrenbHas paboTa 42 42 4acoB
6 Bcero (6e3 sx3ameHa) 108 108 4acoB
7 ITogroroBka u cmada dK3aMeHa 36 36 JacoB
8 OOmast TpyI0eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

Ok3amen: 10 cemectp

Tomck 2018

CornacoBaHa Ha noptane N2 37300



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 JIUCHUIUIMHBI COCTAaBJICHAa C Y4eTOoM TpeOoBaHWil deaepaaTbHOro
rOCyIapCTBEHHOTO 00pa3oBareabHOro craHaapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
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CornacoBaHa Ha noptane N2 37300 2



1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
COCTOUT B HM3YyYCHHH INPHHIIUIIOB MOCTPOCHUS, (PYHKIIMOHHPOBAHUS U OCHOB MPOCKTHPOBAHUS
CUCTEM PaIUOYIIPABIICHUS MOIBIXKHBIMU OOBEKTaMU U BXOJSIINUX B UX COCTAB PaJIMOCPE/CTB.

1.2. 3agaum IMCHUIIITHHBI

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

—  H3y4YeHHE METOJIOB aHaJlM3a, CHHTE3a CTPYKTYPHBIX M (YHKIIMOHAIBHBIX CXEM PaTlOCHUCTEM
YIpaBJICHHS ;

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

- OCHOBHBIMU 3aladyaMy JUCHHUIIIMHBI SABJIAIOTCA: U3YYCHHUE CTPYKTYPHBIX CXEM pPaJuOCUCTEM
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)6KTI/IBHOCTI/I KOMILJICKCA
paaruoyIpaBJICHUS,

- HU3YYCHHUEC OCHOB CTATUCTHYCCKOIO CHHTEC3a OITUMAJIBHBIX CUCTEM YIIPABJICHUS.

2. Mecto aucunnimubl B ctpykrype OITIOII

Huctunnuna «OCHOBBI TeOpuM paauocucTeM U KomiuiekcoB ympasienus» (b1.B.O.10)
OTHOCHTCS K OJIOKY 1 (BapuaTuBHAs 4acTh).

[IpenmiecTByOUMMHI AUCUUIIMHAME, (OPMHUPYIOIIUMU HadajbHbIe 3HAHUS, SIBIAIOTCS: HayuHo-
uccienoBarenbckas padorta cTyjaeHTa, OCHOBBI KOMIBIOTEPHOTO IMPOEKTUPOBAHUS M MOJCIUPOBAHUS
PaZMOdIIEKTPOHHBIX CpeAcTB, OCHOBBI TEOPUHU PAINOJIOKALIMOHHBIX CHCTEM M KOMIUIEKCOB, OCHOBBI
TEOPUHU PaIMOHABUTALIMOHHBIX CUCTEM M KOMIUIEKcoB, Pannoasromaruka, dusuka.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS IHCIUILIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HalpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIIUI:

— IIK-1 cnocoOHOCTRIO OCYLIECTBISATh AHAJINW3 COCTOSIHMSI HAyYHO-TEXHUYECKON NpOoOJIeMBl,
OMpPEACIIATh HCJIN U BBIIIOJHATH MOCTAHOBKY 3a/1a4 IPOCKTUPOBAHU A,

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIUNACs TOJKEH:

- 3HAThb 06HII/I€ MNPUHIUIBI IMOCTPOCHHA THUIIOBBIX CHCTEM paaruOyIIpaBJICHUA, CIOCOOBI
YIPaBICHUS U METOAbl HABEACHUS; CTPYKTYPHBIH COCTaB CHUCTEM PATUOYNPABICHUS U UX OCOOEHHOCTH
IIPY Pa3jM4YHBIX METONAX HABEJCHMS; MCTOYHUKM IIOTPEIIHOCTEM HABEAECHHS B THUIIOBBIX CHUCTEMAX
paguoyTpaBIICHUsI, KPUTEPUHU U TTOKa3aTeau d3PGEKTHBHOCTH ITHX CUCTEM

—  yMmeTh coOuparb, 00pabaTbiBaTh, aHAIM3UPOBATH U CUCTEMAaTU3UPOBATh HAyYHO-TEXHUYECKYIO
I/IH(bOpMaHI/IIO C y4€TOM Tpe6OBaHI/II\/II K TaKTUKO-TECXHUYCCKHUM IT1OKA3aTCIAM PAIUOIJICKTPOHHBIX CUCTEM U
KOMIUIEKCOB YIPABJICHHUS MOJBMKHBIMU OOBEKTaMU; BBITIOIHATH aHAJIN3 COCTOSIHUS HAYYHO-TEXHUUYECKON
pOoOJIEMBI C UCIIOJIb30BAHUEM CIIELIMAIIBHON JIUTEPATyphl , ONPEIENSITh eI U BBIMOIHITH TOCTAHOBKY
3aJ1a4 MPOEKTHUPOBAHUS; aHAIM3UPOBATh TPEOOBaHUS, IPEAbIBISEMbIE K allllapaType pajuo3IeKTPOHHBIX
CHUCTEM M KOMILJICKCOB YITPABJICHHSA ITPU PCUHICHUH PAa3JIMYHBIX MMPAKTUYCCKUX 3a/1a4;

—  BJAJeTh TEPMUHOJIOTHEN B 00JACTH PATUOIIEKTPOHHBIX CUCTEM U KOMIUIEKCOB YIPABJICHHUS ;
HaBbIKaMH NIPOEKTUPOBAHHUS COBPEMEHHBIX PAJINO3IEKTPOHHBIX CUCTEM M KOMIUIEKCOB YIPABICHUS U UX
MOJICUCTEM,;

4. O0beM JMCHHMILIMHBI M BBl Y4e0HOMH padoThl
OOmast TpyAOEMKOCTh JIUCIHMILIMHBI cocTaBisieT 4.0 3a4eTHBIX €AWHUIBI U TpPEeACTaBIEHA B
tabmuue 4.1.
‘Ta6J1Hua 4.1 — TpynoeMKOCTb JUCIUILINHBI

‘ Bunbl yueOHOM neaTenbHOCTH Bcero yacos Cemectpsl
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10 cemectp

AynutopHbI€ 3aHATHS (BCETO) 66 66
Jlexuun 34 34
[IpakTuyeckue 3aHATUSL 16 16
JlaGopatopHbie pabOThI 16 16
CamocrosiTenbHas paboTa (Bcero) 42 42
Odopmiterre oT4eTOB 110 Tab0paTOPHBIM paboTam 4 4
[IpopaboTka IeKIMOHHOTO MaTepraia 18 18
[TonroroBka K MpakTUYECKUM 3aHSATUSAM, CEMUHApaM 20 20
Bcero (6e3 sx3ameHa) 108 108
[TonroToBka u caada SK3aMeHa 36 36
OO011ast TPY10€MKOCTb, U 144 144
3auetHbie EquHMUITBI 4.0 4.0
5. Coeprxanue I CUMILIMHBI
5.1. Pa3zgenbl AMCHUIIMHBI U BUJABI 3AHSATHI
Paznenbl qUCHMIUIMHBL U BUJIBI 3aHATHI IPUBEICHBI B Ta0HIIE 5. 1.
Tabnuua 5.1 — Paznenbl IUCHUIUIMHBI U BUJIbI 3aHITHH
Haspanus pa3aenoB AUCHUIIIAHEL R rRu 888 S8 re8r2 =58
10 cemectp

1 Beenenue. OOmie cBeaeHus O 3 2 0 6 11 IIK-1
OCCIUIIOTHBIX YIPABISIEMBIX 00BEKTaX.

Paguocucrems! ynpaBneHus

arMoc(epHBIMHU JIeTaTeTbHBIMU

anmnapaTamu.

2 VYnpaBisieMblil 00bEKT, KaK 3BEHO 3 4 6 7 20 IIK-1
CUCTEMBI aBTOMATHYECKOTO

perynupoBanusi. Koutyp cneasiiero

YIIPABJICHUS I €70 OCHOBHBIC 3BCHBSI.

3 O6mue cBeIeHUs O METO/IaX CUHTE3a U 8 4 0 9 21 IIK-1
aHaJIM3a CHCTEM PaTUOYTIPABICHHUS B

MPOCTPAHCTBE COCTOSHUS

4 CucreMbl paIMOTEXHUUECKOTO U 4 2 6 4 16 IIK-1
TEIIOBOTO CAMOHABEICHUS

5 Cucrtema HaBeCHUS 10 PATUO30HE 4 0 4 4 12 [ TIK-1
(pammoreneHaBeneHME).

6 CucreMbl KOMaHIHOTO CIIEISIIErO 4 2 0 4 10 IIK-1
yIpaBIeHUS.

7 CucteMbl aBTOHOMHOTO 4 2 0 4 10 TIK-1
paauoymnpaBIeHUsI.

8 PaguoynpaBieHne KOCMUYECKUMHU 2 0 0 2 4 IK-1
arraparamH.

9 IlpoekTupoBaHuEe PaUOCPEACTB 2 0 0 2 4 IK-1
CHCTEM YIPAaBJICHHUS.

HWroro 3a cemectp 34 16 16 42 108
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Hroro

\ 34 16 16 42 \ 108 \

5.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) PUBEACHO B Tabmwmie 5.2.

Tabnuna 5.2 — ConeprkaHue pa3ieoB JUCIUILUIMH (IT0 JICKITUSM )

Ha3zBanus pasnenos

Copeprxanue pa3esioB JUCHUTIIUHBI (10 JICKIUSM )

o¢c

MK
ocC
M
bIC

KO

10 cemectp

1 Beenenune. O0Omume
CBEIEHUS O OECITMIOTHBIX
YIPaBISIEMBIX 00BEKTAX.
PangmocucreMsl
YIIPaBJICHHS
arMoC(epHbIMU
JIeTaTeIbHBIMU
armapaTamu.

2 VYrpasinseMblii 00BEKT,
KaK 3BEHO CUCTEMBbI
ABTOMAaTHUYECKOTO
perynupoBanusi. Kontyp
CJIEJSIIETO YIPABICHUS U
€ro OCHOBHBIE 3BEHbBA.

3 OOuIne cBeIeHus O
METOAaX CUHTE3a U
aHaJIn3a CUCTEM
paanoyIpaBJICHUS B
NPOCTPAHCTBE COCTOSIHUS

3amaun kypca. Mcropuueckuii 0630p pa3BUTH
CPEZCTB yIpaBieHHs OECITMIOTHBIMH JICTATEIbHBIMU
anmnapartamu. Bkian pycckux u 3apy0eKHBIX yUEHBIX
B Pa3BUTHUE TCOPHUH U TEXHUKU PAIUOYIIPABICHHSI.
Knaccudukanus oobekToB ynpasieHus.Criocoos
yIpaBlieHUs aTMOC(HEPHBIMI OOBEKTaMH.
ABTOHOMHOE yripaBiieHre. CaMmoHaBeICHUE.
Komannnoe ynpanenue. PaguorenenaBeneHue.
Kom6unupoBanHoe ynpasienue. Kparkas
XapaKTepUCTHKA CTIOCO00B yrpaBieHus. OO0bEKTHI
ynpasienus (OY) U MeTO/Ibl UX HaBeICHUSI.
JIByxTO4€eUHbIE METOABI HABEACHUS. MeToa
MPOMOPLUOHAILHOTO CONIMKEHHSI, METOJ] HABEJICHUS
10 KPUBOH TMIOTOHU, METO]] TIPSIMOTO HABEIICHUS,
METOJ MapaljieIbHOTr0 cOmbKeHus. TpexToueuHsblit
METOJ] HaBEJICHHSI: METOJI COBMEILICHUSI.

3 [1K-1

Hroro

Crioco0bl co3anus yIPaBISIONIMX CHUJI IIPH
pa3INYHbBIX a3poAMHaMu4ecKux cxemax OY.
W3mepurenbHas, KOMaHIHAS U UCIIOTHUTEIbHAS
cucTeMbl koopAuHaT. KOHTYyp crensiiero ynpasieHHs
¥ €T0 OCHOBHBIE 3BEHbBsI. YIIPaBICHUE
npocTpaHcTBeHHBIM ABHkeHreM OVY. Ilepenarounas
¢byukuust OY.Asronmiot (All) u 38eno «AII-OY».
OO6mast pyHKIIMOHAJIBHAS CXeMa PaAHOdIEKTPOHHOM
cuctemsl ynpasinenus (POCY).

[K-1

Hroro

Maremarndeckue MOEIH MPOLECCOB U OOBEKTOB B
MPOCTPAH-CTBE COCTOSIHUN 3aMKHYTOW CHCTEMBI
ynpasnenus. [loctaHoBKa 3aaa4u cHHTE3a
ONTUMAJILHOW CUCTEMBI PAIUOYTIPABICHHUS B
IIPOCTpaHCTBE cOCTOssHUM. Kpurepun u nokasarenu
3¢ (EeKTUB-HOCTH — UHTETPAJIbHBIN KBaApaTHUHBIN
¢dynkmonan kauecta JleroBa-Kanmana; nokanbHbli
(byHKIMOHAN KayecTBa. He00X0-TUMBbIE YCIOBUS
cunreza POCY: HabmonaeMocTh U yrpasise-MOCTh
TUHaAMH4ecKuX cucteM.CTpyKTypa ajaropurMa
ONTUMAaJIbHOI'O YIIPABJICHUS B JIMHEHHOU rayCCOBCKOMN
3aJja4e ONTUMU3ALINHU C KBAaJPaTHUYHBIM KPUTEPUEM
kauecTBa. OCOOEHHOCTH CHHTE3a HECTAlMOHAPHBIX
POCY. CoBmecTHas GUIbTpanys U mapaMeTprudecKas
unentudukanus. O000IeHHAs CTPYKTYpHAs cXemMa
ontumansHou POCY. Tounocts POCY.
Knaccudukarus ommboK yrnpaBieHus U oKa3arenu
TOYHOCTH. [TpruMHbI NOSIBIEHNS OIMOOK YIPABICHUS

[K-1
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u npoMaxoB.[loTeHnmanpHas TOYHOCTh ONTUMAIBHOU
POCY. Meronuka pacuera TMHAMHUYECKUX U
(GIYKTyaIllMOHHBIX OMUOOK CUCTEM YIPABIICHUS.
[Ipoextuposanue POCY c ucnonb3oBanuemM
HUMUTAILMOHHEIX Moneeld Ha OBM.

Hroro 8
4 Cucrtembl Buapl cucteM. CTpyKTYpHBIE CXEMBbI TOJIOBOK 4 [TK-1
PaIUOTEXHUYECKOTO U CaMOHABE/ICHUS: aKTUBHBIE, TOTyaKTHUBHBIC,
TEIIOBOTO naccuBHbIe. CXeMbl YITIOMEPHBIX TOJIOBOK
CaMOHAaBEJICHUS caMoHaBe/ieHus1. MoJienn KOHTYpOB CAMOHABEICHUS.

Mogenu paguocpeacTB U MOMEX B KOHTYpax
CaMOHaBeJeHUA. AHAIUTUYECKUE METObI
UCCJIEJIOBAHUS KOHTYPOB CAMOHABEICHHUSI.
MonenupoBaHnue KOHTypa caMoHaBeieHus1. TakTuko-
TEXHUUYECKHE MTOKa3aTeNn Pau03IEeKTPOHHBIX CHCTEM
CaMOHABEJICHUS: JAJIbHOCTb, pa3pelaronas
CIIOCOOHOCTD IO KOOPAMHATAM, TOUHOCTD.

Hroro
5 Cucrema HaBeneHus o [IpyHIMIBI IOCTPOEHUSI CUCTEM 4 [K-1
panno3oHe panuoteneHaseneHus. Cucrema HaBeJeHUS 110

(paguoTeneHaBenieHne). | paauonydy. PanunonuHus ynpaBieHus B pajinoiiyye.
CrpykTypHas cxema KOHTypa paJloTeIeHaBEACHUSI.
[lepenarounbie GyHKIIMKM OCHOBHBIX 3B€HBEB KOHTYpPA
paauoTeneHaBeieHNus. VICTOUHUKY OTMOOK ITpH
paauoTesneHaBeeHuH. OLeHKa TOUHOCTH CUCTEM
panuoTeneHaBeieHus. JlalbHOCT
paaroTeNIeHaBEACHMS.

Hroro

6 CuctemMbl KOMaHAHOTO  PaamocpencTBa CUCTEM KOMaHJIHOTO CIIESIIETO 4 TIK-1

CJeNAILEro yIpaBleHus.  yrpapieHus. KoopauHaTsl CUCTEM KOMaHIHOTO
YIpaBJICHHS TIPU HABEIEHUH METOIOM COBMEIIICHUS 1
napajyuiensHOro convxerus. OyHKIIMOHATIbHBIE U
CTPYKTYpHBIE€ cxembl. KomanaHast paguoiunaus.
KomannHast paquonvHus Kak 3B€HO CUCTEMBbI
cIensIero paauoynpasieHus. OyHKIIMOHATBHbBIE
CXEMBI M OIICHKA TOYHOCTH KOMAaHIHBIX CHCTEM.
OmuOKM Mpu KOMaH/IHOM yrpaBieHuH. JlalbHOCTh

JEHCTBHUS.

Hroro
7 Cuctembl aBToHOMHOTO | Kitaccugukanus cucteM aBTOHOMHOTO YIIpaBIeHHUSL. 4 [K-1
panuoynpaBiIeHUs. W3mepuTenbHble YyCTPONCTBA CHCTEM aBTOHOMHOI'O

paauoyIpaBIICHUS: PAIMOBBICOTOMEPHI U
paauonaIbHOMEDBI; TOIUIEPOBCKUN U
KOPPEJSITMOHHBIA U3MEpUTENN cCKopocTh. O030pHBIE
6optoseie PJIC. [TaccuBHbIE aBTOHOMHBIE
panuocuctembl. CHCTEMbI aBTOHOMHOTO
paaroyIpaBlIeHUs C paclio3HaBaHUEM 00pa3oB.
[ToryaBTOHOMHBIE CHCTEMBI PaJMOYTIPABIEHUS C
WCIIOJIb30BAaHUEM CIIyTHUKOBBIX
PaAMOHABUTAIIMOHHBIX CUCTEM.
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Hroro

8 Papuoymnpasnenue KomanaHo-u3mepurenbHble KOMILIEKCHI KOCMUYECKUX

KOCMHYECKUMHU paauocucteM ynpasienus. Knaccuduxanus u

anmnaparami. ocobeHHocTH paauoynpasienus KA.
OyHKIMOHAJIbHAS U CTPYKTYpHAsl CXeMa CUCTEMBI
ynpasienus KA .Kparkast xapakrepuctuka u
CpaBHEHHE CIIOCOOOB yrpaBiieHusi. bopToBoit u
HA3eMHBIM CETMEHT KOMILIEKCOB PaAHOyIPaBICHUS
KA. Oco6eHHOCTH UCTIONIb30BAHMS
PaIUOTEXHUYECKUX CHUCTEM B Ha3€MHBIX KOMILIEKCaX
KOHTPOJISI TPACKTOPHUH U yripaBieHus aBrxeHueM KA.

Hroro

[IK-1

9 [IpoexkTupoBanue PangnocucreMs! ynpaBieHus: M UX IPOEKTUPOBAHUE.

PaaroCPENCTB CUCTEM OcHOBHBIE 3TaIlbl MPOEKTUPOBAHUS U UX COZIEPIKAHUE.

yIpaBICHUS. [IpoekTupoBaHue paiiOCUCTEM YIPABICHUS C
MCIIOJIb30BAaHUEM UMUTALMOHHBIX MOJIEIEH.

Hroro

2 [1K-1

2

Hroro 3a CEMCCTP

34

5.3. Pa3nesibl AMCHMILVIMHBI H MEKIUCHUIIIMHAPHBIE CBSA3M € 00eceYrBal0IMMHU (MPeabl yIIMH)

U 00ecreuynBaeMbIMU (l'lOC.]'[e)]yIOIIH/IMH) JAUCHHUIVIMHAMH

Paznenbl qTUCHUIUIMHBL M MEXIUCHUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMHE (ITOCIICTYIOIIMMH ) TUCIUTUTHHAMH TTPEICTABICHBI B TabIHIIe 5.3.

Tabnuna 5.3 — Pa3aenbl AMCIUTUIMHBI 1 MEXKIUCITUTIIMHAPHBIC CBS3U

Ne paznenoB qaHHOUM MUCHMIUIAHEL, 7151 KOTOPBIX HEOOXOUMO U3YUECHUE
HanMeHoBaHue AUCIMILINH 00€eCIIeunBarONNX U 00ECIIEUNBAEMBIX TUCIIUILINH
1 2 3 4 5 6 7 8 9
[IpeamecTByromye qUCHUTIITUHBI
1 Hayuno-uccnenosarenbcKkas
YYHO-HCCIIEI0BATENIbC + + + + +
pabora crynaeHTa
2 OCHOBBI KOMIBIOTEPHOTO
MIPOCKTUPOBAHUS U +
MOJIETTUPOBAHUS
PaIuOdIEKTPOHHBIX CPEJICTB
3 OCHOBBI TEOpHUH
paauoIOKAIIMOHHBIX CUCTEM U + + + + +
KOMILUIEKCOB
4 OCHOBBI TEOPUH
PaANOHABUTALIMOHHBIX CUCTEM + +
1 KOMILJIEKCOB
5 PanmnoaBToMmaruka + + + + +
6 dusuka + +

5.4. CooTrBercTBHE KOMIIETEHUM M, GopMHUpPYeMbIX IPH U3YYEHUH JMCHUHUILIMHbI, 1 BU0B 3aHATHI
CooTtBeTcTBHE KOMMETEHUUH, (HOPMUPYEMBIX MPH H3yYEeHUH AUCHMIUIAHBL, U BHUJIOB 3aHITHI

IpeCTaBIeHO B Tabmuie 5.4.
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Tabnmuma 5.4 — CooTBeTCTBHE KOMIIETECHIMH, (OPMHUPYEMBIX MPH H3YYEHUH AUCHUIUIMHBI, ¥ BHJIOB
3aHATHU

= = Bue! 3aHsaTHI

é E’ = ° S Eeg2 S0 fe Ssge @DopMbl KOHTPOJIS

I1K-1 + + + + JloMaiiiHee 3ajiaHue,
Ox3ameH, KoHCIIekT
camMomnoAroToBku, OTYeT 1Mo
nmabopaTopHOi padore,
Onpoc Ha 3aHsATUsAX, TecT

6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3alMU 00yYeHUs
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumenoBanue nabopatopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7.1 — HaumeHnoBaHue 1a00paTopHBIX paboT

f 0]
HasBanus pa3zenos HaumenoBanue 1a00paTopHbIX paboT gE8.=% ¢
10 cemectp

2 VmpasnsgeMmsblil 00bekT, MccaenoBaHue NpoueccoB B CUCTEMAX YIIPABICHHUS . 6 [K-1
KaK 3B€HO CHUCTEMBI Vitoro
ABTOMAaTHYECKOTO
peryaupoBanusi. Kontyp
CJIC/ISIILETO YIIPABICHUS U
€r0 OCHOBHBIE 3BCHbSI.
4 CucreMsbl CuHTe3 U HucciiefOBaHuE ONTUMAJIBLHON CUCTEMEI 6 TIK-1
PaIuOTEXHUIECKOTO U yIIpaBIICHUS PAKETOH B PEKUME CAMOHABE/ICHUS
TETJIOBOTO Vitoro 6
caMOHaBeIeHUS
5 CucreMa HaBelleHUs IO | YTJIIOMEpHas Ciesiias CHCTeMa C KOHUYECKUM 4 [K-1
panno3oHe CKaHMPOBAHUEM TUArPAMMBbI HAIIPABIEHHOCTH.
(pamuoTeneHaBeCHIE). 11 oro 4
Hroro 3a cemectp 16

8. IlpakTHyeckne 3aHATHA (CEMHUHAPDI)
HanmMeHoBaHue MpakTHUECKUX 3aHATUH (CEMHHApOB) MpuBeieHo B Tabnure §.1.
Tabnuua 8.1 — HaumeHoBaHMEe MpakTUUECKUX 3aHATUHN (CEMUHAPOB)

o o
HasBauus pasienon HauMeHOBaHME MPAKTHYECKNX 3aHATHIT (cemunapoB) ; S § 8. = & 8
10 cemectp
1 Beenenne. O6111€ CnocoOsI yrpaBiIeHHs] 1 METOBI HABEICHUS. 2 TIK-1

cBe/ieHus 0 OecnuIoTHRIX KuHemarndeckue 3BeHbs paiiodIEeKTPOHHBIX CUCTEM
YIPaBISIEMBIX O0BEKTaX. | yIPaBICHUS.
PanmocucremMsl

Hroro 2
yIIpaBIICHUS
aTMOC(epHBIMU
JeTaTeTbHBIMU
anmapaTamu.
2 Vnpapnsembiii 00beKT, JIMHAMUYECKHE XapaKTEPUCTHKH 3BEHHEB B 4 [TK-1
KaK 3BEHO CHUCTEMBI 3aMKHYTOM KOHTYPE Paii03JIeKTPOHHON CUCTEMBI
aBTOMAaTUYE€CKOTO yIpaBIeHUS.
perynupoBanus. Kontyp Hroro 4
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CJICASILLETO yIpaBIeHUs U
€r0 OCHOBHBIE 3BEHbSI.
3 OO0wme cBeIeHN O OCHOBBI CTaTUCTHYECKON TEOPUH ONMTUMAIILHOTO 4 [1K-1
METOAAaX CUHTE3a U yIpaBJICHUS] TUHAMUYECKUM OOBEKTOM.
aHaJu3a CUCTEM Vitoro 4
paauoyIpaBiieHUs B
IPOCTPAHCTBE COCTOSIHUSA
4 Cucremsl PannosnekTpoOHHbBIE CUCTEMBI YIIPABICHUS B PEKUME 2 [K-1
PaMOTEXHUYECKOTO U CaMOHaBEeJICHMS.
TEIJIOBOTO Hroro 2
CaMOHaBe/IeHUs
6 CucreMbl KOMaHIHOTO  Panno3neKTpOHHBIE CUCTEMBI YIIPABIECHUSI B PEXXUME 2 [IK-1
CJICSILLETO YIPaBIEHUs. | CIEISILEro YIpaBIeHus.

Hroro
7 CucteMbl aBTOHOMHOTO  PajinosneKkTpoHHbIE CUCTEMBI YIIPABICHUS B PEXKUME 2 [K-1
pauoyIpaBICHHUS. ABTOHOMHOI'O YIpaBJICHUS.

Hroro 2
Hroro 3a cemecTp 16

Tabmuue 9.1.

9. CamocrosiTesibHasA padora
Buasr camocrosiTebHON paboThI, TPYAOEMKOCTh B (POPMHUPYEMbIE KOMIIETEHIIUH TPEACTABICHbI B

Tabnuma 9.1 — Buabl caMoCTOATENbHOM paboThI, TPYIOEMKOCTh B (DOpMUpPYEMbIe KOMIIETECHIHH

Buibl caMOCTOSATENBHON 4 28 E
Haspanus paszesnon s 55532 2 DOpMBI KOHTPOJISt
paboThI © 3 EB 2
10 cemectp
1 Beengenne. O01iue IToaroroBka k [1K-1 Koncmekr
CBEJICHUS 0 OCCTIMIIOTHBIX MPAKTUYECKUM 3aHATUSIM, caMonoarotoBku, Omnpoc
yIpaBIsEMBIX OOBEKTaX.  CEMHHapaMm Ha 3aHATHAX, TecT,
PagnocucreMel K3aMeH
aAnoCHCTe [TpopaboTka JEKIIMOHHOTO Ok3ame
yHpaB/ICHUA Marepuana
arMochepHbIMU
JIETaTeILHLIMHU Hroro
amnmaparamm.
2 VYmpasnsemsblit 00bekt,  [logroroska IMK-1 JlomaliiHee 3agaHue,
KaK 3BEHO CHCTEMBEI MPAKTUYECKUM 3aHATHSIM, Ompoc Ha 3ausaTUsX, Tecr,
aBTOMAaTHYECKOIO CeMUHapam DK3aMeH
ryaupoBanus. KoHT

perynmposa OHTYP [IpopaboTka JTEKITMOHHOTO
CHE/IANIETO YIPABICHUA K\ oo puaa
€ro OCHOBHEIE 3BEHbS.

Hroro
3 O0mme cBeaeHUS O IToaroroBka k ITK-1 JloMamrHee 3a1anue,
METOAaxX CHHTE3a U MPaKTUYECKUM 3aHATHUSIM, Koncnekr
aHaJin3a CUCTEM CeMHHapam caMonoIroToBku, Onpoc
paanoyNpaBiIeHUs B TIpopaBoTka TEKIHOHHOTO ga 3aHATHAX, TecT,
IIPOCTPAHCTB TOSTHUS K3aMeH

pOCTPAHCTBE COCTO Marepuana 3aMe

Hroro

4 CucteMsbl IToxroroska k [IK-1 JloMarrHee 3aganue,

PAAUOTCXHUYCCKOTO U

MPAKTUYCCKUM 3aHATUAM,

Ornpoc Ha 3aHATUSIX,
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TEIJIOBOTO CeMHHapaM Otuer no nmabopaTropHOit
CaMOHaBEICHUS OQOpPMICHHE OTYETOR 110 2 pabote, Tect, Dx3ameH
1abopaTopHBIM paboTam
Hroro
5 Cucrema HaBeneuusa o Iloaroroska k [1IK-1 Onpoc Ha 3aHATHSX,
paxno30He MPAKTUYECKUM 3aHATHUSIM, Otuer o mabopaTropHOi
(pamuoTelieHaBeIeHUE).  CEMHUHapam pabore, Tect, Dx3ameH
OdopmiteHre oT4eTOB 10 2
nabopaTopHbBIM paboTam
Uroro
6 Cucremsl koManaHoro  I[loaroroBka k [K-1 JloMaiiiHee 3ajiaHue,
CIIEISIIIETO YIPABICHUs.  MPAKTUYECKUM 3aHATUSM, Omnpoc Ha 3ansaTusx, Tecr,
CceMHHapam DK3aMeH
[IpopaboTka JIEKITMOHHOTO 2
Marepuasna
Uroro
7 Cuctembl aBToHOMHOTO  [lomroroBka k IK-1 JloMaiiiHee 3ajianue,
paauoynpaBIeHUs. MPAKTHUECKUM 3aHATHM, Omnpoc Ha 3ansaTusx, Tecr,
CeMHHapam DK3aMeH
[TpopaboTka JIEeKIIMOHHOTO 2
marepuala
HUroro 4
8 PaguoymnpaBnenue [TpopaboTka JEKIIMOHHOTO [1K-1 Omnpoc Ha 3aHsATHSAX, TecT,
KOCMHYECKUMHU marepuala OK3aMeH
anmnapaTami. Vitoro
9 TlpoexTupoBanue [TpopaboTka JEKIIMOHHOTO IK-1 Ornpoc Ha 3ansATUsIX, Tecr,
PaaNOCPENCTB CUCTEM Marepuana DK3aMeH
YIpaBJICHHUS. Wrtoro 2
Hroro 3a cemectp 42
[TonroroBka u cnaua 36 DK3aMeH
HK3aMeHa
Uroro 78
10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYIL

11. PeiiTuHrOBasi cucTreMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIMXCcst

Tabnuna 11.1 — bayutbHBIE OTIEHKH JIJIST SIEMEHTOB KOHTPOJIS

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA

o o MakcumanbsHbIi
o MaxkcuMaJILHBIN MaxkcuMaJILHBIN
DneMeHThI y4eOHOM OaJ 3a mepuos Bcero 3a
O6amn Ha 1-yto KT ¢ Gann 3a mepuon
ESITENLHOCTH mexnay 2KT u Ha CEMECT]
Havasa ceMectpa  mexay 1KT u 2KT
KOHEII ceMecTpa
10 cemectp
JloMamrHee 3aganue 7 22
Koncnekr 6 18
10
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CaMOTOATOTOBKH
Omnpoc Ha 3aHATHUSIX 6 6 8 20
Otyet no naboparopHOM 5 5 10
pabore

Htoro makcumym 3a 19 24 27 70
epUo.

OK3aMeH 30
Hapacraromum nrorom 19 43 70 100

11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MPeICcTaBiIeH B Tadmumie 11.2.
Tabnuna 11.2 — Ilepecuer 6amioB B OIEHKH 3a KOHTPOJIBHBIC TOUKH

bael Ha 1aTy KOHTPOJIBHOM TOUKHU Onenka

> 90% ot MakcuManbHON cyMMbl OaioB Ha aaty KT 5

Ot 70% no 89% ot makcumanbHOK cymMbl OaisoB Ha gaty KT

4
Ot 60% 10 69% oT MakcUManbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% ot MakcuMasibHON cyMMBbI O6asioB Ha aaty KT

11.3. Ilepecyet cymMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[lepecuer cymMbl OaioB B TPAIUIIMOHHYIO M MEXIYHAPOIHYIO OICHKY MPEICTABIICH B TAOIHIIE
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJUIOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

Hrorosast cymma Ganos,

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

9K3aMEH

5 (oTuyHO) (3a4TEHO) 90 - 100 A (OTAMYHO)
85-89 B (ouensn xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 69 D (ynoBneTBopUTEIBHHO)

3 (YOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (HOCpeiCTBeHHo)
2 (HeynoBIIETBOPHTEIHHO) (HE Hwmxe 60 6ammos F (meynoBneTBopHUTEIBHO)

3aYTEHO)

12. Y4yeOHO-MeTOAUYeCKOEe 1 MH(OPMALIMOHHOE o0ecevyeHre TUCHMIITIMHBI

12.1. OcHoBHas aUTEpaTypa

1. Paauocucremsl ynpaBineHus: ydeOHMK ais By3oB / B. A. Beiiuens [u ap.]; pen. B. A.
Beiiniens. - M.: Jlpoda, 2005. - 416 c.: un. - (Beiciiee oOpa3oBanue. PannoTrexHndeckue CHUCTEMBI). -
bubmuorp. B xonte rmas. - ISBN 5-7107-6968-1 (nanuuue B 6ubnuoreke TYCVYP - 72 3k3.)

2. ABuanmMoHHBIE CHCTEMBI paguoympasienus: B 3 T. / pen. A. W. Kanamenkos, pen. B. . Mep-
kynoB. T. 3: CucreMbl KOMaHAHOTO pPaJHOYNpaBieHUS. ABTOHOMHBIE M KOMOWHUPOBAHHBIE CH-CTEMBbI
HaBeznenus / B. V1. Mepkynos [u ap.]. - M.: Paguorexuuka, 2004. - 317[3] c.: un. - bub-muorp.: c. 313-
317. - ISBN 5-93108-037-6 (manmuuue B 6ubnuoreke TYCVYP - 30 5k3.)

12.2. lonosHuTEIbHAS JIUTEPATYPa
1. AsBuanuoHHble cucTeMbl paguoymnpasieHus: B 3 T. / pea. A. 1. Kanamenkos, pen. B. . Mep-
KyaoB. - M.: Paguorexnuka, 2003 - (ABuauuoHHbIE cucTembl paguoynpasieHus). T. 1: IlpuHuunel
MTOCTPOCHUS CHCTeM paauoynparieHus. OCHOBBI cuHTe3a W aHanu3a / B. 1. MepkynoB [u ap.]. - M.:
Pamnorexnuka, 2003. - 190[2] c.: un. - bubmuorp.: c¢. 187-190. - ISBN 5-93108-035-x (manwuue B
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ouomnoreke TYCVYP - 40 3k3.)

2. ABuanMoOHHBIE CUCTEMBI paauoymnpasieHus: B 3 T. / pea. A. 1. Kanamenkos, pen. B. . Mep-
KynmoB. - M.: Pamuorexnuka, 2003 - (ABHaUMOHHBIE CHUCTEMbl paauoymnpasieHus). T. 2:
PannosnexkTponnbie cuctemsl camonaBenenus / B. YI. MepkynoB [u ap.]. - M.: Paguorex-nuka, 2003. -
389[3] c.: mi. - bubnmorp.: c. 385-389. - ISBN 5-93108-036-8 (manuuue B 6udmuoreke TYCVYP - 30 3k3.)

3. IlepoB, Anekcannp ManoBuu. CrarucTuyeckas TEOpPUS PATUOTEXHUUYECKUX CHCTEM:
YueOnoe mocobue st By3oB / A. U. Tlepos. - M.: Pagnorexnuka, 2003. - 398[2] c.: un. - (YueOHoe
nmoco-6ue). - bubmuorp.: c. 398. - ISBN 5-93108-047-3 (nanuuue B 6nbauoreke TYCVYP - 21 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeToAuYecKHre MOCco0us

1. PagumocucteMsl yrpaBieHus: Y4eOHO-METOAMUECKOE ITOCOOHE M0 JTabopaTOpHBIM paboTam 1Mo
kypcy / Tucnenko B. U., Bopommnuna E. I1., CaBun A. A. - 2011. 48 c¢. [DnexTpoHHbIA pecypc] - Pexxum
nocryma: http://edu.tusur.ru/publications/2121 (nata oopamenus: 05.07.2018).

2. Maremaruyeckue Mojelyd AMHAMHYECKHX CHCTeM B (pOpMe ypaBHEHUU Ui MEPEMEHHBIX
COCTOSIHMS: Y4eOHO-METOUYECKOe IMOocoOMe K MpakTHYeCKHMM paboram 1o Teme «MaremarudecKkue
MOJIENIM TMHAMUYECKUX CHCTeM» 1o Kypcy «Paaunocucremsl ynpasnenus» / Tucnenko B. U. - 2011. 44 c.
[DnexTpoHHbIii pecype] - Pexxkmm pocryma: http://edu.tusur.ru/publications/2126 (mara oOparicHwus:
05.07.2018).

3. Ilpumem m oOpaboTka curHasioB: MeToauueckoe IMOCOOHE IO CaMOCTOATENBHON paboTe
crynentoB (CPC) / Illocrak A. C. - 2012. 19 c. [DOnexkrponnsii pecypc] - Pexum pocryma:
http://edu.tusur.ru/publications/1809 (mara oopamienus: 05.07.2018).

12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS JIsl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTSIMH 3/10POBbSI M
UHBAJH/I0B

Y4eOHO-MEeTOqMUECKe MaTepUabl sl CAaMOCTOSATEIbHOW M ayIuTOPHON pabOThl 00YJarOIXCs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBbsl M1 MHBAJINJIOB IPEAOCTABIAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMALIIH.

JL1st M1 ¢ HapyIIeHUSIMH 3PeHHs:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B [Ie4aTHON (hopMe YBETMUEHHBIM IIPUPTOM.

JL1st M1 ¢ HAapYIIeHUsIMH CJIyXa:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B reyaTtHou opme.

JLst M1 ¢ HapyLIeHUsIMH OTIOPHO-ABUTaTeIbLHOIO annapara:

- B (hopMe AIIEKTPOHHOI'O JOKYMEHTA;

— B Mie4aTHOU (opme.

12.4. TIpodeccuonanbHbie 0a3bl JAHHBIX M HHPOPMAILIMOHHBIE CIIPABOYHbIE CHCTEMBI

1. Tlpu u3yueHUH AMCUUILUIMHBI PEKOMEH]IyeTCsl UCIOIb30BaTh 0a3bl JaHHbBIX, HMH(POPMALMOHHO-
CIIPABOYHBIE 3l TIOUCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh JIOCTYTI
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TeXHMYecKOe o0ecniedeHHe TUCHUILINHBI U TpedyeMoe NporpaMMHoe
o0ecneyenne

13.1. O6uue TpedOBaHNSI K MATEPUATbHO-TEXHMUYECKOMY M NMPOrPaMMHOMY o0ecredeHn 0
AMCHMILINHBI

13.1.1. MarepuaJIbHO-TeXHHYECKOE M IPOrpaMMHOe obecredeHne VIl JTeKINOHHBIX 3aHATHI
Jnis mpoBeneHus 3aHATUN JIGKIMOHHOTO THUIA, TPYNIOBBIX W WHAWBUIAYAJIBHBIX KOHCYJIBTAIUH,
TEKYIIET0 KOHTPOJISI U MPOMEKYTOUYHON aTTeCTalliy UCTIONB3YeTCsl yaeOHast ayIuTOPHs C KOJHYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHAas TOCKOM M CTaHAApPTHON yueOHOM Mebenbio. MiMeroTcs
JEMOHCTPAIIMOHHOE O0OpyIOBaHUE M Y4eOHO-HAIISAHBIE TOCOOMs, 00eCIeUnBaIOINE TEMaTHYCCKUE
WUTIOCTPAIIUH 110 JICKIIHOHHBIM pa3ziesiaM JUCIUIUIHHEL.

CornacoBaHa Ha noptane N2 37300 12



13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPaAaMMHOe obecredyeHne J1JIsl MPAKTHYeCKUX 3aHATHI

Jlaboparopusi paguo31eKTPOHHBIX CUCTEM Nepeadyu HHPOopMaLuu

yueOHasi ayIuTOpUs JUIS MPOBEIACHUS 3aHATHI MPAKTUYECKOTO THUIMA, y4eOHas ayTuTOpHus s
MIPOBEJICHUS 3aHATUHN J1a0OpaTOPHOIO THUIA, MOMEIIEHUE JJii KYPCOBOTO IMPOEKTUPOBAaHUS (BBIMOIHEHUS
KypPCOBBIX paboT)

634034, Tomckas obnacts, . Tomck, Bepmuauna ynuna, 1. 47, 401 ayg.

Onucanue uMmeroIerocs 000pya0BaHus:

- Komnsrotep (8 mrt.);

- MonuTtop (19”7 SAMSUNG 1730S) (8 mrt.);

- KnaBuarypa (8 mr.);

- Mbib (ontuueckast) (8 mirt.);

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOeu;

- Pabouee mecTo npenoaBarens.

[IporpammHoe obecrieueHue:

— PTC Mathcad13, 14

JlaGoparopusi rpynoBoro npoektHoro odyuyenus / Jlaboparopus paavod’IeKTPOHHBIX CPEICTB
3alIUTHI TEJIEKOMMYHUKAITMOHHBIX CUCTEM

yueOHasi ayAUTOpHs Ul HPOBEIEHHs 3aHATUI MPAKTUYECKOro THUMA, ydeOHas ayquTopus Ajs
MIPOBENIECHUS 3aHIATUH JIAOOPATOPHOTO TUIIA

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuna, a. 47, 406 ayn.

Onucanue uMmeroIerocs 000pya0BaHus:

- Cxanep Canon CanoScan LidelOO USB;

- I'eneparop '4-218 BY curnasos;

- I'eneparop I'3-109;

- ['eneparop '4-144;

- I'eneparop I'5-63 (Ne24029);

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

- Paboune cranium Ha 6a3e nporeccopa Pentium-4 (12 mrt.);

- JInnennoiii ucrounuk nuranusg HY3003;

- JInnevnpiii nctounuk nutanus HY3003;

- [Tastipnas cranmus Quick 936 ESD;

- fudposoii ananuzarop cnexkrpa GSP-810;

- Hudporoii reneparop curaanos 'CC-80;

- udposoii ocunmnorpad EZ Digital DS 1150;

- Pabouee mecto perynmupomiuka C4-1200P;

- Pabouee mecto perynuposuirka C4-1200P;

- U3meputens UKKIIO «O630p-304/1»;

- MHOTrOo(yHKIIMOHATBHBIN H3MEPUTEIbHO-BBIUNCIUTENbHBIN KoMIuTeke National Instruments;

- Anammzarop cniektpa N900OOF-CFGO05;

- Otnagounsiii Moayab Instant SDR Kit;

- Ocmmmorpad MSOX3054A;

- [IpunTep nazepuseiii HP LaserJet P2035;

- PaGoune cranuuu Ha 0ase mpoueccopa Pentium - 15 (12 wr.);

- KommuiekT ciennanusupoBanHoi yueOHON Mebenu;

- PaGouee mecTo mpemnogaBares.

[TporpammMHoe oOecnieueHue:

— PTC Mathcad13, 14

VYyeOHast mabopatopusi HHPOPMAIIMOHHBIX TEXHOJIOTUI

ydeOHasi ayauTOpHUsl ISl MPOBEACHUS 3aHITHH MPAKTHYECKOTO THUIIA, ydeOHas ayIuTOpus s
MIPOBEJICHUS 3aHSATUH JTA0OPAaTOPHOTO THUIMA, MMOMEIIEHUE JJII KYPCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHUS
KYPCOBBIX PaboT)

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 47, 423 ayn.
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Onucanue uMeronierocs 000py10BaHuUs:

- Jlocka maruutHo-mMapkepHasi BRAUBERG;

- LMC-100103 Dxpan ¢ snexrponpuogom Master Control Matte 203*203 cm White FiberGlass,
YyepHas KaliMa 1o IepuMeTpy;

- [Ipoextop NEC «M361X»;

- CuctemHbIit 6710k (16 mT.);

- MonwuTtopsr (16 mT.);

- Kommnsrorep;

- KommuiekT ciennanu3upoBanHoi yueOHOW Mebenu;

- Pabovee mecTo nmpenogaBarers.

[TporpammMHuoe obecnieueHue:

— PTC Mathcad13, 14

13.1.3. MarepuajibHO-TEXHHYECKOe H IPOrPaMMHoe odecredyeHne s 1a00paTopHbIX padoT

JlaGopatopusi paAMO3IEKTPOHHBIX CUCTEM TIepeiaud UHPOpMaIUU

yueOHas ayAUTOpHs Ul HPOBEIEHHs 3aHATUI MPAKTUYECKOTro THUMA, ydeOHas ayquTopus Ajs
MPOBENEHUS 3aHATHI J1a0OpPaTOPHOTO THIIA, TIOMEIIEHHE U KYPCOBOTO MPOESKTHPOBAHUS (BBITOTHEHUS
KYpCOBBIX paboT)

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

Onucanue uMeroierocs 000py10BaHuUs:

- Komnsrotep (8 mrt.);

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

- KinaBuarypa (8 wr.);

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

- Kommnekr cnenuanu3npoBaHHol yueOHOM mebenu;

- Pabouee mecTo mpenogaBarelis.

[TporpamMmmHoe obecrieueHue:

— PTC Mathcad13, 14

VYuebnas maboparopust ”HHOPMAIIMOHHBIX TEXHOJIOTHUMA

yueOHasi ayIUTOpHs Ul NPOBEIEHHs 3aHATUI MPAKTUYECKOTro THUMA, ydeOHas ayJuTopus Ajs
MIPOBENEHUS 3aHATHI J1a0OpPaTOPHOTO THIA, TIOMEIIEHHE I KYPCOBOTO MPOEKTHPOBAHUS (BBITIOTHEHUS
KypCOBBIX PaboT)

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

Onucanue uMeromierocs 000py10BaHuUs:

- locka marautHo-MapkepHass BRAUBERG;

- LMC-100103 Dkpan ¢ snekrponpuogom Master Control Matte 203*203 cm White FiberGlass,
YepHas KaiiMa 10 IEpUMETPY;

- [Ipoextop NEC «M361X»;

- CucremHblii 010k (16 wmrt.);

- Monwuropsl (16 mrT.);

- Komnerotep;

- Kommuiekt ciennanusupoBanHoi yueOHON Mebenu;

- PaGouee mecTo mpemnogaBares.

[TporpamMHoe oOecnieueHue:

— PTC Mathcad13, 14

13.1.4. MarepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne Il CaMOCTOATe/IbHOM padoThI
Jist camocTosSTeNnbHON paboThl UCTONB3YIOTCS yueOHbIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACCHI),
PaCIOJIOKEHHBIC TIO aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna npocriekr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 aynx.;
- 634034, Tomckast o6nacTh, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
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- 634034, Tomckast 06macTb, . Tomck, Bepmmanna ynuma, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:

- yueOHast MmeOerb;

- komnbioTepsl kiaacca He Huxe [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOAKIIOUEHB K ceTn «VHTepHeT» M 00ecreuuBaloT AOCTYI B SJIEKTPOHHYIO
nH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpey YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe OOecnevyeHre TUCUUIIMHBI JJIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MO’KHOCTSIMM 310POBbSI  HHBAJIH/I0B

OcBoeHME IUCUUIUIMHBI JINIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 310POBbS W HWHBaJIUIaMU
OCYILECTBIISIETCS C UCTIONB30BaHUEM CPEACTB 00YUEeHHUs OOIIETO W CIEIMaIbHOTO Ha3HAUCHHMS.

[Tpr 3aHATHAX € OOydYarOUIMMHUCSA € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIIOIb30BAHUE
3BYKOYCUJIMBAIOLIEH amnmaparypbl, MYJIbTUMEAUMHBIX CPEICTB W JPYIHMX TEXHMUECKHX CPEJICTB
npuema/mepenaud ydeOHOW MHGpOpMAaLUU B AOCTYNHBIX (opMax, MOOMIIBHOW CHUCTEMBbI MpErojiaBaHUs
Uil OOy4aIOMIMXCS C WHBAIMIHOCTBIO, MMOPTATUBHOW MHIYKIIMOHHON CHUCTEMBI. Y4eOHasi aymuTopus, B
KOTOpOW 3aHMMAlOTCsl OOyyaroliuecs C HapylleHHeM cilyxa, 00OpyloBaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKOH, MYIBTUMEIUHHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOLUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPHIX BOZMOKHOCTH MPOCMOTpPaA YAJIEHHBIX 00BEKTOB (HaIlpUMep, TEKCTa
Ha JIOCKE WM Cllaiifia Ha SKpaHe) MpH MOMOIIM BUAECOYBETUUUTENEH 17151 KOM(OPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYyYalOIIMMHUCA € HApPYLIEHMSIMM OIIOPHO-IBMIaTeJIbHOIO ammapara
UCTOJB3YIOTCSl aJbTEPHATUBHbBIE YCTPOWCTBA BBOAAa HMH(POPMAIMM U JApPYrHMe TEXHUYECKHE CpeACTBa
npuema/nepenayd yueOHOM MHQPOpMalMKU B JOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMbl OOy4YeHHS IS
JIOZIEN ¢ MTHBAJIIMJHOCTBIO.

14. OneHovHbIE MaTrepvajJabl  METOANICCKUEC PEKOMECHIAIUH M0 OPraHU3allui U3YyYCHUN
AUCHHUIIIMHBI

14.1. Conep:kanue OLCHOYHBIX MATEPHAJIOB M METOAHMYECKHE PEKOMEH AN
I[J'ISI OLICHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I U YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a I[HCHHHHHHOﬁ
KOMITETEHIIUI MCIIONIB3YIOTCS OLICHOUHBIE MaTepUabl B COCTABE:

14.1.1. TecToBbI€ 3a1aHUA

1. Bonpoc. BekTop cocTostHUS YIPaBIsIeMOT0 IMHAMUYECKOT0 00beKTa (CaMoJIeTa, pakeThl U T.JI.) — 3TO
€CTb:

1. COBOKYITHOCTH MEPEMEHHbBIX BEIMYNH, 3HAHUE KOTOPBIX Ha K-OM BpPEMEHHOM IlIare MUHUMAJIbHO
JI0OCTaTOYHO, YTOOBI HANTH BCce OyaylIMe 3HAUEHUsI COCTOSIHUS 00BEKTa.
2. COBOKYITHOCTH ()YHKIIMH BPEMEHH, OOBETMHEHHBIX B BEKTOP, XapaKTEPU3YIOIIUI OOBEKT
yIpaBJIEHUs.
3. COBOKYITHOCTBH TIEPEMEHHBIX BO BPEMEHH BEIIMYHH, KOTOPHIE ONPENENISIOT O0BEKT.
4. BEKTOp, ONPEACTAIONINNA KOOPIUHATH 00OBEKTa B IPOCTPAHCTBE.
2. Bonpoc. Ilpu ucnons3oBanuu cnocoda komanaHoro paauoynpasienus (KPY 1) na 6opty pakers
PacroIokKeH:

1. nmepenatumk KOMaH] yIpaBJICHUS.
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2.
3.
4.

NPUEMHUK KOMaH]T yIPaBICHHS.
pueMo-TiepeIaTIHK.
6oproBast OBM ¢(opmMupoBaHust KOMaH]T yIIPABICHHS.

3. Bonpoc. HazeMHBII1 KOMITJIEKC paaroCpeICTB MPU KOMaHTHOM criocoOe ynpasnenust (KPY-1) cocrout

nus3:

o e

PJIC n3mepenus cocTosiHUSI paKeThI.

PJIC n3mepenust cocTosiHUS LIEH.

CucTeMbl CBSI3M [T NIEpejadyd KOMaH 1 yIIpaBJIeHUs: Ha OOPT.

PJIC xontpomns pakersl, PJIC kouTposs nenu, 9BM dopmupoBanust KOMaH] yIpaBIeHHS,
pasuoIuHUS NIepeadyd KOMaHI.

4.Bonpoc. Panunoynpasnenue o cnoco0y KPY-2 npennonaraer nanuyue:

1.

2.
3.
4.

Ha OOPTY paKeThl CUCTEMbI U3MEPEHUsI COCTOSHUS LM U TH JaHHBIC 110 KaHAITy Mepeadn
MOCTYMAIOT B IIYHKT YIPaBJICHUs, r1e GOPMUPYIOTCS KOMaH/Ibl YIIPaBJICHUSI.

cuctembl (OPMUPOBAHUS KOMaH] YIIpaBlieHUs: Ha O0pTy ympasisgeMoro oobekra (YO).

Ha KOMaH/IHOM ITyHKTE YIPaBJICHHUS CUCTEMbI (POPMUPOBAHUS CUTHAJIBI KOMaH/I YIIPABJICHUSI.
KOMaH bl yripaBieHus GopmupyroTcs kak Ha 60opty (YO), Tak 1 Ha KOMaHJIHOM MYHKTE.

5. Bonpoc. Ilpu HaBeaenun YO Ha 00BEKT ¢ U3BECTHBIMU 3aBE0OMO KOOPIAMHATAMU 11€J1€CO00pa3HO

MIPUMEHUTD CIIOCO0 YIPaBJICHHUS:

wn e

4.

CaMOHaBeJICHUE.

KoMaHiHoe yripaBienue KPVY -1.
paavoTeNIeHaBEICHUE B JIyUe.
ABTOHOMHOE YIPaBJICHUE.

6. Bonpoc . Kaxoii metos HaBesieHUs obecnieunBaeT Oosiee riaakue (C MeHbIIeH eperpy3Koi)
TpackTopuu ABwkeHus YO Npyu HaBEIEHNN HAa MAHEBPUPYIOLIYIO LIETIb!

wn e

4.

[Ipsmoii meToa HaBEICHUSI.

Meron KpuBO# IOTOHM.

Mertoa mapamienbHOro COMMKEHUSI.
MeToa nponopuroOHaIbHOTO HaBEACHUSI.

7. Bonpoc. Ypagsienue nosgetoM YO (pakeTsl) MpeanoaraeT ynpanjieHue:

wmn e

4.

BennuuHO# €ro CKOpoCTH JBHKEHUS.

BennunHo#i mpoaoIbHONM CKOPOCTH IBUKEHHUS.

Hanpasnennem BeKTOpa CKOPOCTH JABUKEHHS PAKETHI.
BennunHoM 1 HanpaBleHUEM BEKTOPA MOJHOM CKOPOCTH PAKETHI.

8. Bonpoc. OGecnieueHne yCTOWYMBOCTH 3aMKHYTOI'O KOHTYpa YIPaBICHUs paKeToi, cTabunnzanus B
T0JIETE €r0 TMHAMUYECKUX XapaKTePUCTUK JIOCTUTAIOTCS:

1.

W

C nmoMoIibI0 aBTOMUIIOTA, SBIISIOMIETOCS 3BEHOM (PEryJIsSTOPOM) B 3aMKHYTOM KOHTYpPE
yIpaBJICHUS U BBEICHUS OOpPaTHBIX CBsI3€i, 00ECTIEUNBAIOIIUX 33/IaHHOE KA4eCTBO MEPEXOTHBIX
MIPOLIECCOB I10 YIJIaM OTKJIOHEHUS ¥ HaKJIOHAa TPaeKTOPHUH.

[Tyrem n3MeHEeHHUs B TOJIETE a3POJIUHAMUYECKUX XapakTepucTuk Y O.

BBeneHuem xecTkoi 0OpaTHOM CBSI3H MO YIIIOBOMY TOJIOkKEHHUIO Kopityca YO.

[Tyrem 00y>keHUs YACTOTHOM MOJIOCHI 3AMKHYTOT'O KOHTYpa yIPaBICHHUS .
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9. Bonpoc. Ilepenarounas dynxmms D, (p) no ommbke orpabotku Tpedyemoro Bosaeiicteus J(t) B

3aMkHyTO CAY

Perynatop \Ye)

e &1

]

€CThb OTHOILICHHE N300payKECHHIA:
L U(p)/E(p).2.Y(p)/G(p) 3 E(p)/G(p). 4. Y(p)/E(P)
10. Bonipoc. Kakoe cooTHOIIEHNE ONpeenseT nepeaarounyo Gpynkmnuio 3aMmkayTon CAY
Perynatop YO

e e

=)

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

11. Bonpoc. Ilepenarounas pyHkuus 1no ommodke oTpabOTKH BXOAHOTO BO3eicTBYS B 3aMKHYTON CAY

OIpeaAcCiiCHa COOTHOICHUEM

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

VY cTraHoBHBILIEECS 3HAYCHHUE OIINOKH
g(0)=lim[p-@,(p)- G(p)]
p—0
Jlnst cyaast, korna R(P) =5 u W,(p) =2/ (3p+1) u na sxoze aeiicteyer
gt) =2t >G(p)=2/ p?

HAaWTH BCINMYMNHY YCTAHOBUBILICUCS OIIOKU gycm = 8(00) .

L &y =&(0) =10

2. &y =8(0)=0

3. &m=8(0)=5

4. &y = €(0) = Heozpanuuenno éospacmaem.

12. Bonpoc. B ycnoBusax 3anaun Nel 1 BKIIrOUnTE B KOHTYp HHTETPATOP 2-TO NOPSAJKA U BBIYUCIATE

BCIINMYHUHY gy = 8(00) 110 YKa3aHHBIM B 3a/1a4€ COOTHOICHUAM

L &pm =€(0)=5
2. Eyy =€(0)=0

3. &yem = £(0) = neoepanuuenno sozpacmaem.
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4. &y =8(0)=2.
13. Bonipoc. B ycnosusx 3amaun Nel2 BKiIrOUMTE B KOHTYP UHTErpaTtop 1-TO MOpsiaKa U BBIYUCIUTE

BCIIMYHHY gy = E(OO) I10 YKa3aHHBIM B 3a/1a4€ COOTHOICHUAM

cm

L &y =6(0)=0

2. Eyey =8(0)=0.2

3. &y =6(0)=5

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

yem

14. Bonpoc. /lunamudeckuil 00bEKT 3aJaH TMHEHHBIM AU depeHInaIbHbIM

ypaBHEHHEM 2-TO MOpsiJIKa BUIA

2y" (t) +10y'(t) + 4y(t) =6-u(t) .

[IpuBectu naHHOE ypaBHEHUE K cucteme 2-x JIY mepBoro mnopsjika, M Haimu BUJ MAaTPUIIBI Ilepexoa A

1 MaTpuusl B B cucteMe ypaBHEHUIN COCTOSHUS

X(t) = A-x(t) + B-u(t)
3aHI/IcaTB ypaBHeHHe BbBIXOJa
y(t)=C-x(t) + D-u(t)

u naitmu marpunsl Cu D

2 5] 0

1 A= B:H C=[1 0]; D=0
0 1] 3
[0 1] 0

2. A= B=HC:[1 0]; D=0
2 -5 3
2 1 3

3. A= } B{ } c=[0 1]; D=0
-5 0 0
(0 1 3

4 A= } B:H C=[1 0]; D=1
2 -5 0

15. Bonpoc. IIpeo6pazoBats Mmozens 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 marpuunomy Buay: X(t) = Ax(t) + Bu(t) + Gn(t), T.e. onpeaennuTb COCTaB BCEX BEKTOPOB U MATPHI]

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)z[nl(t) nz(t)]-
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0 4 05 -0.2 01 0
A= . B= o G=
02 1 8 0 0 1

X'(0)=[x® %O u®=[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
X'O=[x® %O u®O=[u® u,®]
n' t= [nl ® n, (t)]

0 4 8 -0.2 01 0
A= i B= o G=
[0.2 1} {0.5 0} [0 J

X' =[x@) %0 u"@®)=[u®t) u,@®)];
n'(t)=[n(t) n,(t)].

16. Bonnpoc. MOXHO J11 B CIISIAIIEM PAJIHOIOKAIIMOHHOM JaliIbHOMEpE ¢ moMolibio pribrpa Kammana

chopMHpOBaTh TeKymue oneHku gamsHoctu D(K) 1 ckopoctu cOmmkenns V. (k) IpH yCIOBHH, 4TO

HCIOJIB3YCTCA MOACIIb COCTOSAHUSA

D) =Vo(t); Vo®)=n,() u

evinonHsemcesi  usmeperue (Habnooenue)

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

1. YcnoBue HaOIIOIaEMOCTH HE BBLITIOJHSIETCS U 3HAYUT HEIB3S.

2. YcioBue HaOII0JaeMOCTH HE OMPEICIICHO M 3HAYUT MOXKHO.

3. YcnoBue HaOII01aEMOCTH BBIOJHSIETCS U, CACA0BATEILHO, MOXKHO.

4. PaHr matpuisl HaOJIIOIAEMOCTH CUCTEMBI PABEH €IUHUIIE U, CIEOBATENFHO, HEb34.
17. Bonpoc. B ycnosusix 3amaun Ne 16 u3meHsieTcst KaHasl HaOMIOIEHUs, T.€. UMEeM U3MEepPEHUs

paﬂHaﬂBHOﬁ CKOPOCTH B BUIIC

2, (K) =V, (k) 1, (K).

MoskHO 1 B 3TOM ciiydae chopmMupoBath oreHku Tekymiei aanpaoctd D(K) u ckopoctu V, (K) :

1. VYcinosue HAOMIOMAEMOCTH HE BBIMTOJHAETCS U 3HAYUT HEIIB3S.

2. YcnoBue HaOII0TaeMOCTH BBITIOJIHSACTCS |, CIIEIOBATEIILHO, MOXKHO.
3. YcnoBue HaOII01aeMOCTH HE ONPEIEICHO ¥ 3HAYUT MOXKHO.

4, Paunr MaTpUIlbl HaGHIOJIaCMOCTI/I CUCTCMBI paBCH ABYM U, CIICAOBATCIIBHO, MOKHO.

18. Bonpoc. MMeem nuHEHHYI0 THHAMHYIECKYIO CUCTEMY ¢ mepeaaTouHoit pyukueit K(S),rae

s=(o+iw), 1.e. K(iw) - kOMIUIEKCHAast YaCTOTHAsI XapaKTEPUCTHKA cUCTeMBl. Ha BXOJT CHCTEMBI

BOSHCﬁCTByCT CTaI_II/IOHapHLII\/'I CHy‘l&ﬁHHﬁ mponecc (HOMCX&), HMEIOIIUMN CIICKTPAJIbHYIO IINIOTHOCTDH

cpenneit MomHoOCTH G, (@) . YKa3aTh COOTHOILICHUE, KOTOPOE CIEAYET HCIOIB30BaTh JJISl BEIYHUCIICHUS

MOHIHOCTH P,,,, MOMeXHU Ha BBIXOJE CUCTEMBI:

1. P, =K(iw)-G,(w).
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2. P, =K(io)/G,(v).

Py = K(iw) +G,, (@) .
4. P, = TGn(a))|K(ia))|2 do.

19. Bonpoc. B cucreme ynpaBieHus: pakeToi Kiacca 3eMils — BO3IyX UCIIOIb3YETCsl CIIOCO0 HABEICHUS -
paauoTesieHaBeIcHUEe B Iyye. YKaKUTe OTBET, COOTBETCTBYIOIIUN MPABIIIBHOMY COCTaBY HA3€MHOTO
KOMIUIEKCa CUCTEMBbI PaJIMOyTIPaBICHHUS:

1. PJIC conporoxaenus nenu, PJIC conpoBOoXaeHUS paKeThl, PaAHOINHUS ITepeaadd KOMaHI
yIpaBJICHUSI.
2. PJIC conpoBOXACHMS LI, PAJAHOHHAS [Tepeiadil KOMaH/| yITPABJICHHUS.
3. PJIC conpoBoXacHHS paKeThl, PaIUOIMHUS TIepeadn KOMaH 1 YIIpaBIeHUSI.
4. PJIC conpoBOXIeHUS LIETH.
20. Bonpoc. IIpu naBenennu OV Ha 1eI1b 110 METOY HapaAJJICIBHOTO COMMKEHHUS B KAUECTBE MapaMeTpa
pacorjacoBaHus, KOTOPBIN OMpeeseT BEIUYHMHY KOMaH bl YIIPABJICHUS, UCTIOJIb3YIOT:

1. Vron mexny BekTopom ckopoctu OV H ero npo10jabHOM OChIO.

2. Yron mexay npojoiapHoi ockio OY u nmHueii Buzuposanus LEJIb-OVY.

3. Yroa Mexay 3J1eKTpUUECKO 0ChbI0 aHTEHHBI OOPTOBOTO yriaoMepa U BEKTOpoM ckopoctu OY.
4 CKopocTh U3MEHEHUS YIII0BOT0 NoJ0KeHus tuHun BusupoBanus L[EJIb — OVY.

14.1.2. Dx3amMeHallMOHHbIE BONIPOCHI

1. CoocoObl  ynpaBieHuss  arMocepHbIMU  OOBbEKTaMU.  ABTOHOMHOE  YIpPaBJICHHE.
CamonaBenenne. KomannHoe ympasnenue. Panuorenenasenenne. KomMOMHUpoOBaHHOE yIpaBlI€HHE.
Kparkas xapakTepucTtika cnioco00B yrpaBiIeHHUs.

2. O6wexTs! ynpasienus (OY) 1 MeTo/Ibl UX HaBEICHHUS.

JIByxTOueuHble MeTOAbl HaBeAeHUs . MeToa MpONOpLIUOHAIBLHOTO COMMXKEHUS, METOJl HaBEICHUS
[0 KpUBOM IOTOHH, METOJ MPSMOTO HaBEIEHHs, METOJ MapajuledbHOro cOmmxeHus. TpexToueuHblit
METOJ] HaBEJICHHSI: METOJI COBMEILIEHUSI.

3. CnocoObl co3AaHusl YNPABIAIOMUX CHJ MPH Pa3IMUYHBIX a’pofMHaMUYecKux cxemax OY.
W3meputenbHas, KOMaHIHAs U UCHIOJHUTENbHAS cUCTeMbl KoopauHaT. KoHTyp ciensiiero ynpasiaeHus u
€ro OCHOBHbBIE 3B€HbsI. YIIPaBJIeHUE MPOoCTpaHCTBEHHBIM BkeHueM OVY. [lepenarounas ¢pynkuus OV.

Asrommunor (AIl) u 3BeHo «AIl-OY». OOmas ¢GyHKIHOHATBHAS CXE€Ma PaTuOdJICKTPOHHON
cucremsl ynpasierus (POCY).

4. Maremaruyeckue MOJIENM IMPOIECCOB U OOBEKTOB B IMPOCTPAHCTBE COCTOSHUN 3aMKHYTOM
cucteMsbl ynpasieHus. HaGmonaemocTs 1 ynpaBisgeMocTh TUHaMH4Yeckux cucteM. [locTaHoBka 3amgaun
CHHTE3a ONTUMAJIbHOM CHUCTEMBI paJHOyIpaBIeHUs B IPOCTPAHCTBE cocTosHUN. KpuTtepuu u nokazarenu
3 PEeKTUBHOCTH — MHTErpaJIbHBIA KBaJpaTHUHBIA (QyHKIMOHAN KayecTBa JleroBa-Kanmana; mokanbHBIN
(GyHKIMOHA KayecTBa.

5. CrpykTypa airoputMa ONTHMAJIBHOIO YIpaBIECHUS B JIMHEHHONW TrayCCOBCKOM 3aaade
ONTHMHU3AIMU C KBaJpPaTUYHBIM KpuTepueM KadecTBa. OCOOEHHOCTH CHMHTEe3a HecTanuoHapHbix POCY.
CoBmecTHas ¢uibTpanuss M mapaMmerpuyeckas uaeHTuukanus. OOoOIIeHHass CTPYKTypHas cxema
ontuMasibHOM POCY.

6. Tounocts POCY. Knaccudukarus ommOOK ynpaBieHHs U TOKa3aTesld TOYHOCTU. IIpuunHBI
MOSIBJIEHUS OIIMOOK YIPaBIEHUS U IPOMaXOB.

7. llotenmmanbHass TOYHOCTH ontuMainbHOM POCY. Meronuka pacuera JUHAMHUYECKUX U
(bayKkTyalmoHHBIX OmHMOOK cucteM ympasienus. I[IpoektupoBanue POCY ¢ wucnonp3oBaHuEM
UMUTALMOHHBIX Mojener Ha OBM.

8. CTpyKTypHBIE CXEMBI TOJIOBOK CAMOHABEJICHUS: aKTUBHBIEC, II0JyaKTUBHBIC, TACCUBHBIE. CXEMBI
YIJIOMEPHBIX TOJIOBOK CaMOHaBeZeHHs. MoJiesin KOHTYpOB CaMOHABEACHHS.

MopenupoBanue KOHTypa CaMOHABEICHUSI. TakTHKO-TEXHUYECKHE ITOKa3aTen
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PaIMO3IEKTPOHHBIX CUCTEM CaMOHaBEIEHHS: JaIbHOCTh, Pa3peIlaroias cCocoOHOCTh IO KOOPAUHATAM,
TOYHOCTb.

9. IlpuHUMOBI NOCTPOEHUS CUCTEM pajuoTeneHaBeneHus. CucreMa HaBEICHMs IO PaaUOIyyvy.
Paguonunus ynpasnenus B paxuonyde. CTpyKTypHas CcXeMa KOHTypa paJHOTEIICHABEICHHUS.
[lepenarounsie (yHKIMUM OCHOBHBIX 3BEHBEB KOHTYpa paauoresneHaBeneHus. VCTOYHMKH OmHOOK MpH
pasMOTEIICHABECHUH. Onenka TOYHOCTH CUCTEM pasuoTEIICHABEICHHUS. JlabHOCTB
paguoTEICHaBEICHUS.

10. PagumocpenctBa cucTeM KOMAaHJHOIO —cleasiuero ympasiacHus. Koopaunarel cucteM
KOMAaH/JHOTO YIIpaBJIEHUS MpPU HaBEIEHUU METOAOM COBMEILEHUS M MapaJlIeIbHOTO COJIMKEHMS.
@DyHKIMOHAIbHBIE U CTPYKTYPHBIE CXEMBI.

Komannnas panunonuuaus. KomaHIHas paguoiIMHMS KaKk 3BEHO CHCTEMbBl  CIEHSIIETO
pasuoyIIpaBIICHUS.

QOyHKIMOHATBHBIE CXEMbl M OIIEHKAa TOYHOCTH KOMAaHIHBIX cucTeM. OmuOKM mpu KOMaHIHOM
yrpasiieHuH. J{aIbHOCTh JEeHCTBUA.

11. Knaccuukamusi cucreM aBTOHOMHOIO YIpaBieHHUs. M3MepuTenbHbIE yCTPOHCTBAa CHUCTEM
aBTOHOMHOI'O  paJMOYIpPABJICHUSA: PAJUOBBICOTOMEPBl U  PAaJUOJAIBHOMEDBI;  JOIUIEPOBCKHM U
KOPPeISIIMOHHBIN  m3Meputenu ckopoctu. O030opubie OoptoBbie PJIC. IlaccuBHBIE aBTOHOMHBIE
panguocuctembl.  CHCTeMBl ~ aBTOHOMHOIO  DPaJHOYIpaBiI€HHUs C  pacro3HaBaHUEM  00Opa3oB.
[TosryaBTOHOMHBIE CHCTEMBI PaAHOYIIPaBIECHUS C UCIIOJIb30BAHUEM CIYTHHUKOBBIX PAaJIMOHABUTALIMOHHBIX
CHCTEM.

12. Kparkas xapakTepuCTHKa W CpaBHEHHE CIOCOOOB yIpaBieHUS. BOpTOBON W Ha3eMHBIH
CerMEeHT KOMIUIEKCOB paauoynpanieHus KA. OcoO0eHHOCTH UCIIOIb30BAHUS PAAMOTEXHUUECKUX CUCTEM B
HA3eMHBIX KOMILJIEKCAX KOHTPOJISL TPAEKTOPUI U yIipaBiieHus JBuxeHneM KA.

13. Pagnocuctemsl ynpaBlleHUs U UX NPOEKTHpoBaHUe. OCHOBHBIE 3Tallbl IPOCKTUPOBAHUS U UX
conepkanue. [IpoekTupoBaHue paIHOCUCTEM YIIPABJICHUS C UCIIOJIb30BAHUEM UMUTALMOHHBIX MOJIEIICH.

14.1.3. Tembl OIPOCOB HA 3aHSATHSAX

CrnocoObl ynpaBiaeHUs] aTMOCPEpHbIMU 00BbEKTaMU. ABTOHOMHOE yrpaBieHue. CaMOHaBeIeHHE.
Komannnoe  ympaBnenue. PanuorenenaBenenue.  KomOuHupoBanHoe — ympasienue.  Kparkas
XapaKTEePUCTUKA CIIOCOOOB yIIPABICHUS.

OO6nexTs! ynpasieHus (OY) 1 MeTobl MX HaBEIACHUS.

JIByXTOYEUHBbIE METOIBI HaBEACHUs. MeTol MpONOPIHOHAIBEHOTO COMMKEHUS, METOJl HAaBEIECHUS
[0 KpUBOW IOTOHM, METOJ| MPSAMOTO HaBEJIEHHs, METOJ MapaulelbHOTO cONMKeHHusd. TpexToueyHbIi
METOJl HABEJICHHSI: METOJI COBMEIICHUSI.

CnocoObl co31aHMs  YNPaBIAIOIIMX CHWJI TPU Pa3IUYHbIX a’poauHamMuueckux cxemax OV.
W3mepuTenbHas, KOMaHIHas U UCIIOJHUTENIbHAS CUCTEMBI KoopauHaT. KOHTyp ciensiero ynpasieHus U
€ro OCHOBHBIE 3BEHbsI. YIIpaBlieHUE NPOCTpaHCTBEHHBIM JiBHkeHueM OV. Ilepenarounas pynkuus OY.

Aprommunor (AIl) u 3BeHO «All-OY». OOmas ¢yHKIMOHATBHAS CXeMa PaJAUOdIEKTPOHHON
cuctemsl ynpasinenus (POCY).

MaremaTtnueckie MOJENHU TMPOIECCOB M OOBEKTOB B IMPOCTPAH-CTBE COCTOSHUN 3aMKHYTOM
cucTeMbl ympaBieHusd. IlocTaHoBKa 3ajauM CHUHTE3a ONTHMAJIBHOM CHUCTEMBI pPaJMOYIpPABICHUS B
npoctpaHcTBe coctosHui. Kpurepuu u nokaszarenu 3p(eKTUB-HOCTH — MHTETrpabHBIN KBaJpaTHUHBIN
¢ynkumonan kayectBa JleroBa-Kanmana; nmokaiabHBIM (YHKIMOHAN KayecTBa. HEOOXO-AMMBIE YCIIOBHS
cunteza POCY: Ha0momaeMocTh U yIpaBiisie-MOCTh TMHAMHUYECKHAX CUCTEM.

CrpykTypa anropuTtMa ONTHUMAJIBHOIO YIpaBJIECHHS B JIMHEHHONW TIayCCOBCKOW 3ajade
ONTHMHU3ALMU C KBaJpPaTUYHBIM KpuTepueM KadecTBa. OCOOEHHOCTH CHHTEe3a HecTanuoHapHbix POCY.
CoBmecTHas ¢unbTpauuss W mapaMmerpuyeckas wuaeHtuukanus. OOoOIIeHHas CTPYKTypHas cxema
ontumMansHou POCY.

Tounocts POCY. Knaccudukanus ommOOK yrIpaBleHUS M TOKa3aTedd TOYHOCTH. IIpuunHBI
HOSABJIEHUS OLUIMOOK YIPaBIEHUS U IPOMaXOB.

[lorenmuanbHass ToOYyHOCTh ontuMansHOM POCY. Meronuka pacyeta JUHAMUYECKUX U
(bayKTyallmoHHBIX OmMOOK cucteM ympasieHus. IlpoektupoBanue POCY ¢ wucnonp3oBaHuEM
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MUMUTALMOHHBIX Monener Ha OBM.

BI/II[I:I CHUCTCM. CprKTypHBIe CXCMbI TOJIOBOK CaMOHABCACHUA: AKTUBHBLIC, IIOJTYaKTHBHBIC,
naccuBHbIe. CXEMBI YITIOMEPHBIX I'OJIOBOK CaMOHAaBCICHUS. MOI[CJ'II/I KOHTYPOB CaMOHAaBCICHMA. MO,I[GJ'II/I
paaruoCpeaCTB U MOMEX B KOHTYpax CaMOHABCACHUA.

AHanuTtnyeckue MCTOAbI HCCICAOBAHHUSA KOHTYPOB CaMOHABCIACHUA. MOI[GJ'II/IpOBaHI/Ie KOHTYpa
CaMOHaBCICHHA. TakTHKO-TEXHUYECKHUE ITOKa3aTelIn PAAUOIJICKTPOHHBIX CHUCTEM CaMOHABCIACHUSA:
AaJIbHOCTB, pa3pcuiaromias CIIOCOOHOCTH 110 KOOpAuHAaraM, TOYHOCTD.

[TpuHIMOBI TOCTPOEHUS CcHCTEeM paauoreseHaBeneHus. Cucrema HaBEeJEHHMS 110 PAJUOIYYy.
Paguonunus ynpasneHuss B panuonyde. CTpyKTypHass CXeMa KOHTypa paJHOTENICHABEICHHUS.
Ilepenarounble (PyHKINN OCHOBHBIX 3BE€HbEB KOHTYpPa pPagHOTEICHABEICHHSL.

Hcrounnku ommoOOK npH paguoTeneHaBeqeHnd. OLneHKa TOYHOCTH CHCTEM PaJuoTeIeHABEICHHS.
JanbHOCTh paAMOTEICHABEACHUS.

PanuocpencTtBa cucteM KOMaHJHOTO CIEASIIEro ynpasieHus. KoopauHarel cucteM KOMaHIHOTO
VIpaBICHUS TPU HABEJACHUHA METOJOM COBMEIICHHS ¥ TMapajlIeIbHOro cOMmkeHus. OYHKIIMOHAIBHBIE
CTPYKTYPHBIE CXEMBI.

Komangnas pagumonunuss. KomanaHas paJdoiavHUAS KAk 3BEHO CHUCTEMbBI  CIEASLIETO
paauoympaBIICHHUS.

OYHKIUOHATIBHBIE CXEMbl M OIIEHKa TOYHOCTH KOMAaHIHBIX cucTeM. OmMOKU NMpU KOMaHIHOM
yrpasiaeHuu. J[albHOCTh NEHCTBUA.

Knaccudukanusi cucreM aBTOHOMHOIO YIpaBlieHUs. M3MepuTelbHbIE YCTPOMCTBA CHCTEM
aBTOHOMHOI'O  paJMOYyIpaBJICHUS: PATUOBBICOTOMEPHl U  PAaaUOJAIBHOMEPBI;  JIOIUIEPOBCKUM U
KOppeNsUUOHHBIA u3Meputenn ckopoctu. O03opubie OoproBeie PJIC. IlaccuBHblE aBTOHOMHBIE
paguocuctembl.  CHCTeMbl  aBTOHOMHOIO  PaJMOYNpaBI€HHs] C  paclio3HaBaHueM  00pa3oB.
[TomyaBTOHOMHBIE CUCTEMBI PAIUOYIIPABICHUSI C MCIOJIb30BAHUEM CIYTHUKOBBIX PaJIMOHABUTAlIMOHHBIX
CHCTEM.

KoManaHO-u3MepHUTenbHbIE KOMITJIEKChl KOCMUUECKHX PaIMOCUCTEM YIIPABICHHUS.

Knaccudukarus u ocobernoctu pagauoymnpanienus KA. OyHKIIMOHANIbHAS U CTPYKTYypHas cxema
cucrteMsl ynpasieHus KA.

Kparkas xapakTepucTuka U CpaBHEHHE CIIOCOOOB yrpaBieHus. BopToBoil U Ha3eMHBIN CErMEHT
KoMIuIeKcoB pamuoynpaBieHus KA. OcCoOCHHOCTH WCIONb30BaHUSA PAJAUOTEXHUYECKUX CHUCTEM B
Ha3eMHBIX KOMILIEKCaX KOHTPOJIS TPACKTOPUH U ynipaBieHus aukeHueM KA.

PannocucreMsl yrnpaBieHuss U MX NPOEKTUpoBaHHE. OCHOBHBIE 3Talbl MPOEKTUPOBAHUS U UX
conepxanue. [IpoexkTupoBanre palMOCUCTEM YIIPABICHHS C UCIIOIb30BAHUEM UMUTAIMOHHBIX MOJEIICH.

14.1.4. Tembl JOMAIIIHUX 3adaHUI

Tema 1. CniocoObl ynpaBiieHus: U MeTosibl HaBeaeHus . Kunemarnueckue 3BeHbst POCY
3anaua 1. Pakera HaBoaMTCs 1O METOAY IOTOHU Ha L€Nb, KOTOPAsl IBUKETCSI MPAMOJIMHENHO Ha
BcTpeuHoM Kypce. [lonet nenu ropuzonTanbHbii. HauanbHble ycnoBus (10 BapUaHTaM):

[TocTpouTh BapHaHThl KUHEMAaTUYECKUX TPACKTOPHHA paKeThl, OMPEIEIUTh MaKCHUMaIbHBIC
MOTIepeYHbIe YCKOPEHHUSI, CPAaBHUTh MaKCUMaJIbHbIE IEPETPY3KH B CIy4yae MEJJICHHBIX U OBICTPBIX LIEJeH.

3amaua 2. [TocTpouTh TPAaCKTOPHUIO paKEeThl MPU HABEACHUM HA IEJIb M0 METOIy MapasuieIbHOTO
commkenus Llens ABMkeTcs MPSIMOJIMHEMHO Ha BCTpEYHO-Tepecekaromemcs: Kypce. Onpenenurb yroiu
YIOPEXACHUS U BPEMS YCIOBHOM BCTPEUH IPH CIAEAYIOLIMX HaualbHBIX YCIOBUAX: =10 KM,

Tema 2. JluHaMU4YeCKHE XapaKTEPUCTUKH 3BEHHEB B 3aMKHYTOM KOHType POCY; omnmcanue
CHUCTCM Ha OCHOBC ICPCMCHHBIX COCTOSHHA.

3amaga 1. Junamuueckas cucrema (JIC) 3amana /1Y n — ro mopsanka (n=2; 3), onmpenaensitonium
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CBA3b «BXOA-BbIXOO» CJICAYIOLICIO BUA

C 3aJaHHBIMH HauaJbHBIMU YCIOBUSMH. {71 pa3HBIX BapHaHTOB 3aJaHbl PAa3INYHBbIC 3HAYCHUS
koa¢punuentoB ak u bk. Haittu npencrasnenne monenu JIC B popme cuctemsl n Y mepBoro mopsiaka.
[IpencraButh cTpykTypHyto cxemy JC nmnsi mepeMeHHBIX COCTOsHHS. VICIONb3ysl MakeT MporpaMm
Simulink Bemmonuute MoaenupoBanue [IC u HabarOnaTh BHIXOJHOW CUTHAN IPU MOAA4Ye Ha BXOJ CUTHaja
B BUJIC €IMHUYHOM CTYNEHYaTOH (PyHKIIMK U TaApMOHUYECKOTO CUTHAIA.

3amava 2. B ycnoBusax mpenpiayiiel 3aadn BRIMOIHUTE ACUCTBUS 111 HaOmoaeHus B Simulink -
Mmozenu (azoBoro moprpeta JIC npu pa3HbIX Haua bHBIX YCIOBHUSX.

Tema 3. Craructuueckas Teopus ONTUMAJIbLHOTO YIPABICHUS TUHAMHUYECKIM 00bEKTOM

3amaua 1. J[ns TuHAMUYECKON CHCTEMBI, MOJIEIh KOTOPOW 3aJaHa B MPOCTPAHCTBE COCTOSTHHIA
YpaBHEHUSMHU BHUJIA

,

rne A, B, C, D — 3aanHble YMCIOBbIE MaTPHUIlbl COOTBETCTBYIOIIECH Pa3MEPHOCTH, OMPEIEIUTh
BBITIOJTHSIFOTCS JIU YCIIOBUS HAOTIOAEMOCTH U YIIPABISIEMOCTH .

3amaua 2. 3anucaTb U OOBSICHUTH COJEP)KAaHUE JIOKAIBHOTO M TEPMUHAIBLHOTO KPUTEPUEB
ynpasieHust POCY.

3anaua 3. OOBSICHUTH cienU(PUKY 3a/1ad TUHAMUYECKON ONTUMU3AIMU 10 CPABHEHUIO C 3ajada-
MH CTaTH4E€CKOM onTuMu3auuu. [Ipusectu mpumepsl.

3anaua 4. V3m0KUTh CMBICIIOBOE CO/IEPKAHUE TEOPEMBI Pa3eTICHUs U YCIOBUN €€ MPUMEHEHUS.

Tema 4. POCY B pexxnme caMOHaBEICHUS

3anmaua 1. [IpencTaBuTh CTPYKTYPHYIO CXEMYy aHAIOroBoro JuHelHoro ¢unsrpa Kanmana , ko-
TOPBIA (OPMUPYET ONTUMAIBHBIC OIICHKH YITIOBOH KOOPIWHATHI , KOTOpasi UMEET JWHA-MHUKY BO BpEMEHU
B BHJIE MOJIMHOMA: a) — CTETNEHH HYJb; 0) — MEPBOIl CTENEHUU; B) — BTOPOM cTeneHu. BxomHoil curnan
buIpTpa — IPSIMBIE U3MEPEHUS YITIOBOW KOOPIUHATHI C aJTATUBHBIM TayCCOBCKUM OCJIBIM IITYMOM.

3anaua 2. Cneasuuil paguoaoKallMOHHBIA JalbHOMED MPOEKTUPYIOT B BUJE JIMHEHHOTO (QuiIb-Tpa
Kanmana /1151 MoJiesin COCTOSIHUS B BUJIE

rae - Oenblil rayccoBckuil myM. B kauecTBe HaOIIOACHUN UCMONB3YIOTCS JaHHbIE Jallb-HOMEpA .
MOo>KHO JI1 3TO peaau30BaTh OILICHKU TEKYIIEH MaTbHOCTU U CKO-POCTH ?

3anaua 3. B ycnoBuax 3amaun Ne3 paccMOTpeTh CLIEHApHil C TEM K€ BOIIPOCOM, KOTJA BBIIIOJI-
HSIOTCS U3MEPEHUS] CKOPOCTH CONMKEHUS, T.€. .

Tema 5. POCY B pexyrMe KOMaHIHOTO yIIPaBJICHHUS.

3amaua 1.

B cucreme KPY-1 HaBeneHue pakeTsl Ha Lielb Ha Kypcax OMM3KUX K BCTPEYHOMY MJIM IOTOHHO-MY
OCYLIECTBIIIETCA IO MeToay Hakpeltusg c¢ HenoxaswxkHoro KII. Paccmorpers kuHemarnyeckue
COOTHOILIEHHUsS] B BEPTUKAIBbHOM IIOCKOCTH MNpH HaBeJeHUH. COCTaBUTh (PYHKIMOHAIBHYIO CXe-My
CUCTeMBbl. VYKa3zaThb TIOACHCTEMBbl U3BJI€UEHUS HHPOpPMALUU JJIs OLEHKH [apamMeTpa YIJIOBOTO
paccornacoBaHus, MOJCUCTEMBI (POPMUPOBAHMS KOMaHJ YIpPAaBICHHUS, MEPeAayd KOMaHJI Ha pa-KeTy U
MOJICUCTEMBI OTPAOOTKHU 3TUX KOMaH]I.

3anayva 2.

B cucreme KPVY-1 HaBeneHue pakeTsl Ha 11e71b Ha Kypcax ONM3KUX K BCTPEYHOMY WJIH IOTOHHO-MY
OCYLIECTBIIIETCA IO MeToay Hakpeltusg ¢ HenojaswkHoro KII. PaccMmorpers kuHemarmueckue
COOTHOUICHHUS] B BEPTUKAIbHOW TIJIOCKOCTU TpH HaBeAeHUH. CoCTaBUTHh (YHKIMOHAIBHYIO CXEe-MY
CHCTEMBbI. YKa3aTh MOJCHCTEMBbl W3BJICUCHUS MH(POPMALMU JJIS OLEHKU JIMHEHHOTrO OTKIOHEHUS PaKeThI
OT HamIpaBJIEHUs Ha 11eJIb, MOICUCTEMBI (POPMUPOBAHMS KOMaH]1 YIIPaBJICHUs], IIepe/laud KOMaH[ Ha PaKeTy
Y TIO/ICUCTEMBI OTPaOOTKH ITHX KOMaHI.

Tema 6. POCY B pexxrimMe aBTOHOMHOTO YIIPaBJICHUS

3amaua 1. B cucremMe aBTOHOMHOIO YIPaBJIEHUS BBINOJHIETCS YIPABIEHUE BBICOTOM IOJETA U
O0okoBbIM OTKJIOHeHHEeM OVY. IlpuBecTH SKBHBaJIEHTHYIO CXE€MY KHHEMaTHUYECKOIO 3BEHA U CH-CTEMBbI
yIpaBiIeHUs B 11e10M. PaccMoTpeTh criocoObl o0ecrniedeHrs: yCTOWIMBOCTH KOHTYpa YIPaBJICHUSI.

3amava 2. [lepenarounas GyHKIHS Pa30OMKHYTOTO KOHTypa YIPABICHUs OMpeeieHa COOTHOIIE-
HUEM
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rne Ka — u3BecTHbIN 3amanHblid K03 dunmeHT ¢ pasmepHoctbio (1/¢2); Td — 3amanHas mMocTosH-
Has BpeMeHU (uiibTpa. HaliTi 3amac ycTOHYMBOCTH KOHTYpa YIpaBJIeHUs 1O (a3e U 4acTOTy cpesa.

14.1.5. Bonipocbl Ha caMONOATOTOBKY
Bropas koHTposbHas TOUKA

21. OObsACHUTH XapakTep BIMSHUS MOPSIKA acTaru3Ma cielsuieil cucTeMbl Ha JUHAMHYECKYIO
OmMOKy OTpabOTKH TpeOyeMOro CUTHAJIA Ha BXOJIE 3aMKHYTON CHCTEMBI.

22. O6wsacauTh Ha3HaueHue u GyHkiuu [TN]] perynsaropa B KOHType yNpaBieHUs U MPUHIIUI €TO
YCTPOMCTBA.

23. N310XuUTh MOCTAHOBKY 3aJaud CHUHTE3a ONTHUMaJIbHOM cucTeMbl ympasieHus. Kpurepuu
kagectBa POCY: nokanbHOE U TepMUHAIBHOE yIpaBieHue. TeopeMa pa3zeieHusl.

24. V310XUTh MOCTAHOBKY 3aJa4d ONTHUMAaJIbHON (DUIBTpAluu JUIsl CUHTE3a PaJUOTEeXHUUYECKUX
CIEIAIIUX U3MEPUTEIICH.

25. CTpykTypa onTuManbHOro JuHeiHoro ¢unsrpa. @unstp Kanmana.

26. Ilopsnok pelieHUs 3aJadyd CUHTE3a CIEIALIEr0 M3MEpUTENs IapaMeTpa paJuoCHUrHajia B
CUCTEeMax JUCKPUMHUHATOPHOTO THUIIA.

27. OyHKUMOHANBbHAA H CTPYKTypHass cxemMa (OPMHPOBAHUS paauoiayda B CHUCTEME
paauoTeNIeHaBEACHHUS.

28. ®yHKUMOHAIbHAS U CTPYKTYpHAasi CXeMa IPUEMHON 4acTU PaJuOJIMHUN HaBECHUS B JIyUe.

29. VlcTOYHUKH NOTPENIHOCTEH B CUCTEMAX YIPABJICHHS, UCIIONB3YIOIINX PaIuOTEICHABEICHUE.

30. Uznoxkute KiIacCU(PUKALMIO CHUCTEM CAMOHABEACHUS IO MPU3HAKY MECTa PACIOJIOKEHUS
MCTOYHHKA DIEKTPOMATHUTHOTO U3TyUCHHS.

31. Uznoxwute Kaaccu(UKAIMIO CUCTEM CaMOHAaBEACHHS IO MPU3HAKY KHHEMAaTHYECKOTO0 METOAa
HABE/ICHHUS.

32. Onpenenure MOHATHE TEKYILETO ITPOMaxa.

33. Ilepeuncnure OCHOBHBIE METOABI HABEACHHS, MPHUMEHSEMbIC UISI MAJOMOABUKHBIX U
OBICTPO/IBHKYILIUXCS LIETEH.

34. VrioBble TUCKPUMHUHATOPHI TOJIOBOK CaMOHaBeACHUS. VICTOUHUKY MOTPENIHOCTEHN yT-T0MEpoB
B CUCTEMaxX CaMOHAaBEJCHUSI.

35. Tunsl yrIoMepHBIX KaHAJIOB TOJIOBOK CAMOHABEACHHUSI. YIIIOMED CO CIEASIIUM THPOTIPUBOIOM.

36. Tumbl yroOMepHBIX KaHAJIOB TOJOBOK CAMOHABEICHUs. YIJIOMEp CO CIEMASIIed aHTeH-HOW U
JaTYNKaMH YITIOBBIX CKOPOCTEH.

37. Knaccugukanus cucteM aBTOHOMHOTO PaIuOyIpaBICHUSI.

38. Tunsl U XapakTEepPUCTUKU U3MEPHUTENEH mapaMeTpoB cOOCTBEHHOTO ABMkeHus YO.

39. OO6nactu TpUMEHEHUs, JOCTOMHCTBA U HEIOCTAaTKH PAJUOCUCTEM C aBTOHOMHBIM
yIpaBICHUEM.

40. Orambl mporecca mpoektupoBanus POCY. Ponp MeTomoB MareMaTrWyecKkoro CHHTE3a |
MaTeMaTH4YeCKOTO MOACTUPOBAHUS CUCTEM MIPHU MPOCKTHPOBAHHH.

IlepBast KOHTPOIBHAS TOYKA

1. Cucremsl koMaHgHOTO panuoymnpasieHuss — KPY-1. O6mee onmcanue CTpyKTyphl KOMILIEKCA
yIIpaBieHUs] © 0COOEHHOCTU CHCTEMBI.

2. Cuctemsl KoMaHgHOTO paauoymnpasienus — KPY-2. OO0miee onucanue CTpyKTypbl KOMIUIEKCA
yIIpaBieHUs] © 0COOEHHOCTU CHCTEMBI.

3. Cuctembl koMaHgHOTO paauoymnpasieHus — KPY-3. O6mee onucanue CTpyKTypbl KOMILIEKCa
yIIpaBiIeHUs] © 0COOEHHOCTU CHCTEMBI.

4. Cucremsbl paauo TeneHaBeaeHus . OOmiee onucaHue CTPYKTYphl KOMIUIEKCA YIpaBiie-HUS U
0COOEHHOCTH CHCTEMBI.

5. CuctemMbl CaMOHaBENECHHS M WX pa3HOBUIHOCTH. OOIIee OMMCaHWE CTPYKTYpPhl KOMILJIEKCA
yIpaBJIEHUS] © OCOOCHHOCTH CHCTEMBI.

6. CucteMbl aBTOHOMHOTO yrpasiieHus. OO1ee onrcaHue CTPYKTYpPbl KOMIUIEKCA YIpPaBIEHUS U
0COOEHHOCTHU CHCTEMBI.

7. Ilonsitre (ha3oBBIX KOOPAMHAT 0OBEKTA YIPABICHHS U 11ed. Da3oBas TPACKTOPHSL.
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8. Kunemarnueckass Tpaektopus aBwkeHuss OY. TpexTodeuHblii METOA HABEAEHUS — METOJ
HakpbITHs Lenu. [Tapamerp paccoriacoBaHus P BEIPAOOTKE KOMAH/IbI.

9. Kunemaruueckass Tpaekropus ABvkeHHs OY. TpexToueuHbll METO HaBENECHUS — METOJ
npsiMoro HaeneHus. [lapamerp paccoracoBanus npy BeIpaOOTKE KOMaHIbI.

10. Kputepun Bribopa Tpedyemoii Tpaekropuu 1Buxenus: OV.

11. O6mas xapakTepucTHKa METOA TPONOPLMOHAILHOIO HaBeaeHusl. Kputepuii onTuMaabHOCTH.
HaBurannonnasa xoncranTta. HaBeneHune 1no MeToqy KpUBOM IIOTOHM; ITapameTp, ONPEAEISIOIUN
BEJIMYMHY KOMaH/IbI.

12. OOmas XapakTepucTHKa METoAa MPONOPIHMOHAIBLHOTO HaBeleHus. Kpurepuit ontu-
MasibHOCTU. HaBuranuonHast koHctanTa. HaBenenue mo MeTony napajuieabHOro COMMIKEHMS; Imapamerp,
OTIpEIETAIOINI BETNYNHY KOMaH/Ibl.

13. Crioco0OsI co3anusi HOPMaJbLHOTO YCKOPEHHS MpH yripasiieHnH JIA u X 0COOEHHOCTH. YToi
CKOJIB)KEHUS U YIrOJl aTaku.

14. O6Go01IeHHas! CTPYKTYpa CUCTEMBI yIpaBiieHus. Tun nepenatodyHoil GyHKIUHA KPECTOKPBIIOTO
JIA. BX0aHOM U BBIXOJHON CUTHAJIBI.

15. ABTonumioT u ero (PyHKIMHU B KOHTYpE YIpaBiIeHHs. XapakTep oOpaTHBIX CBA3EH U UX BIUSHHE
Ha quHaMUKyY noBeneHust OY.

16. CocTaB pagMoOCpeACTB U UX (PYHKIUH B KOMIUIEKCAX KOMaH/IHOTO YIIPABICHHUS.

17. dyHkmoHanbHas cxeMa KOHTypa ympasienust aisi cuctembl KPY-1. Haspare mcrounukm
olInO0K HaBeneHus B cucreMax KPY-1.

18. Komannnas paguonunus B koutype KPVY -1: cnoco6s! ynnornenus; Tpeboanust k KPJI.

19. IlpencrapneHne AMHAMUYECKUX CHUCTEM B (OpMe YpaBHEHMH I MEPEMEHHBIX COCTOSHHSL.
HaliTu ypaBHEHHS COCTOSHUS M NIPEACTaBUTh CTPYKTypy cuctemsl i JIC BTOporo mopsiaka mpu
OTCYTCTBHMHM HYJEH nepeaTouHON QyHKIUY.

20. IpencraBnenne auHamuueckux POCY B (opme ypaBHEHUWH IS NMEPEMEHHBIX COCTOSI-HUSI.
HaiiTu ypaBHEHUS COCTOSHUS M IPENCTAaBUTh CTPYKTypy cucrteMbl ainst OY BTOpo-ro nopsiaka Ipu
HaJIW4YUU HyJeH nepesaTouHol pyHKIUN.

14.1.6. Temb1 1a00paTOpHBIX padoT
Hccnenosanne npoLeccoB B CUCTEMaX YIPABICHUS .
CuHTe3 U nccieJoBaHue ONTUMAJIbHOW CUCTEMBI YIIPABJICHUS PAKETON B PEKUME CAMOHABEACHHUS
VYriomepHas ciensniasi CHCTEMa ¢ KOHUYECKUM CKaHUPOBAaHUEM JIMarpaMMbl HAaIlPaBJIEHHOCTH.

14.2. Tpeﬁona}ma K OHCHOYHBIM MaTepuajJgamMm AJid JUll ¢ OrpaHUYCHHBIMHA BO3MOKHOCTAAMU
310pOBbH U UHBAJIU/A0B
I[J'ISI Jan; € OrpaHUYC€HHBIMHU  BO3MOXHOCTAMHU 3A0POBbSA W HHBAJIWMAOB MNPEAYCMOTPCHBI
AOMOJHUTEIIBHBIC OICHOYHBIC MAaTCpHaJibl, ICPCUCHL KOTOPBIX YKA3aH B Ta6J'II/II_Ie 14.
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Ta6Jmua 14 — I[OHO.HHI/ITGJIBHBIG Marepuajibl OUCHUBAHUS IJId JIUI[ C OrPAHUYCHHBIMU BO3MOKHOCTSIMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcs

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

Buasl TOIMOIHUTEIILHBIX OLICHOYHEBIX
MarepualoB

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

CobecenoBaHue 110 BOIIPOCAaM K 3a4€ETy,
OIIPOC 10 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIFHBIE PAa0OTHI, BOIPOCHI K
3auery

@opMbI KOHTPOJIS U OLEHKHU
pe3yJIbTAaTOB O0YUYCHUS

[IpenMy111eCTBEHHO TUCBMEHHAs
IIPOBEpKa

[TpenmyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
00IIEeMETUITUTHCKIM
MOKa3aHUsM

TGCTBI, IIMUCBMCHHBIC CaMOCTOATCIIbHBIC
pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI

[Ipenmy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSI U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT IIPOBEPKU

14.3. MeToguueckne peKoOMeHAalHH M0 OIleHOYHBIM MaTepuajiaM JJisl JIUL ¢ OrPAHUYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBiIeHUs 3aJaHUH OLIEHOYHBIX CPEICTB, 3 UMEHHO:

- B TIeYaTHOU (opMe;

— B TIe4aTHOW (hOpMe C YBEITHMUSHHBIM MIPUPTOM;

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeA0CTaBICHUE 3aIaHMsI C UCTIOJIb30BaHUEM CYp/I0TIEpPEeBOIA.

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

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHUS pPE3YJAbTaTOB OOYYECHHUsS JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT IMpeocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbS M BOCIPUATHS HH(OPMAIIHN:

JI1s1 1ML ¢ HApYLIEHUSIMM 3PeHust:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B Ie4aTHo opme.

JIJ1s1 i1 ¢ HAPYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opMme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 3/I0POBbS M HMHBAJIHJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOIBKO ITAIIOB.
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