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VYpoBeHb 00pa3oBaHus: BhICIIee 00Pa30BaHMeE - CTIEIHATUTET

Hampasnenue noarorosku / criennainbHocTh: 11.05.01 Pagmo3ieKTpoHHBIE CHCTEMBI H KOMILITEKCHI
HanpaenenHocts (mpodmins) / cnenuanm3anus: Paano3ieKTpoHHbIe CHCTEMBI Nepeaadyn nHgpopManuu
®dopma 0OyueHus: oUHast

®akynbreT: PT®, Pagnorexnuveckuii paxky/abrer

Kadenpa: PTC, Kadgeapa paanorexunuyecKkux cucreM

Kypc: 5

Cemectp: 10

VYuebnsiii man Habopa 2016 roga

Pacnipenenenne pabouero BpemeHu

Ne Buapsl yueOHOM AesTENBHOCTH 10 cemecTp Bcero Enauner
1 Jlexuun 34 34 4acoB
2 [TpakTHdeckue 3aHsATHS 16 16 4acoB
3 JIaboparopHbie pabOTHI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHI 66 66 4acoB
5) CamocrositenpHas padboTa 42 42 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 ITonroroBka M cxaya sK3aMeHa 36 36 4acoB
8 OO61mas TpyI0eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

Ok3ameH: 10 cemectp

Tomck 2018
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
mpotokot Ne 12 or« 4 » 7 2018 r

JINCT COI'NTACOBAHU A
PabGouass mporpamMMa JIUCHUIUIMHBI COCTABJICHAa C Y4eToM TpeOoBaHWil  deaepaabHOro
rOCyIapCTBEHHOTO 00pa3oBareabHOro craHaapra Beiciiero oopasopanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crnenuanbHocTH) 11.05.01 PaamosnekTpoHHBIE CHCTEMBI U KOMIUICKCHI, YTBEPIKICHHOTO
11.08.2016 roma, paccmorpeHa u omoOpeHa Ha 3acemanuu Kadenpsl PTC «  » 20
rojia, IpoTokosa Ne

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

3aBeayromuii ooecneunBaronieit kad.
PTC C. B. Menuxos

Pabouyas mporpamma JTUCIUTUIMHEI COTTacOBaHa ¢ (paKylIbTETOM | BBITyCKAroOMIeH 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 PaIUOYIPABIICHUS MOIBIXKHBIMU OOBEKTaMH U BXOJISIIHUX 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;

—  H3y4YCHHE 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 paJuOCUCTEM
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 KOMILJIICKCA
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)
OTHOCHUTCS K 070Ky 1 (BapuaTuBHas 4acTh).

[IpenmiecTByOUMMHI JUCHUILUIMHAME, (POPMUPYIOLUIUMHU HauajdbHbIe 3HAHUS, SBISIOTCS: OCHOBBI
KOMITBIOTEPHOTO TPOEKTUPOBAHUS U MOJAEITUPOBAHUS PATUOIEKTPOHHBIX cpencTB, OCHOBBI TEOpHUH
pPaZMOJIOKAlIMOHHBIX CUCTEM M KOMIUIEKCOB, OCHOBBI TEOPUHM PpPaJUOHABUTAllMOHHBIX CHCTEM H
KoMmIniekcoB, Pagnoapromaruka, Gusuka.

[TocrneayromuMu TUCHUTUIMHAMU SIBISIOTCS: 3allluTa BBIMYCKHON KBaTH(DHUKAIIMOHHOW pPabOTHI,
BKJItOYas! MOAATOTOBKY K MPOLIEAYPE 3aIIUThI U MPOLEAYPY 3aIIUTHI.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS IHCIUILIHHBI

[Tponiecc n3yyeHus QUCUUIUIMHBI HANpaBiieH Ha (JOPMHUPOBAHUE CIEIYIOIUX KOMIETEHIIUI:

— IIK-1 cnocoOHOCTRIO OCYLIECTBIATh AHAJIU3 COCTOSIHMSI HAyYHO-TEXHUYECKOH MIpoOIeMBbl,
OMpPEACIIATh HCJIN U BBIIIOJHATH MOCTAHOBKY 3a/1a4 IPOCKTUPOBAHU A,

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00y4YarOIUNACs TOJKEH:

- 3HATDb 06HII/I€ IMPUHIUIBI TMOCTPOCHHA THUIIOBBIX CHCTCM pPAaAWOYIpPaBICHUS, CIOCOObI
YIOpaBICHUS U METOAbl HABEACHUSI; CTPYKTYPHBI COCTaB CUCTEM pPaJUOYNPABICHUSI U UX OCOOEHHOCTH
IIPU pa3jMyYHBbIX METONAaX HABEJCHMS; MCTOYHUKM IIOTPEIIHOCTEM HABEAECHHS B THUIIOBBIX CHUCTEMAx
paguoyTpaBIICHUsI, KPUTEPUHU U TTOKa3aTeau d3PGEeKTUBHOCTH ITUX CUCTEM

—  yMmeTb coOuparb, 00pabaTbiBaTh, AaHAIM3UPOBATH U CUCTEMAaTU3UPOBATh HAyYHO-TEXHUYECKYIO
I/IH(bOpMaHI/IIO C y4€TOM Tpe6OBaHI/II\/II K TAKTUKO-TECXHUYCCKHUM IT1OKA3aTCIIAM PAAUOIJICKTPOHHBIX CUCTEM U
KOMIUIEKCOB YIPABJICHHUS MOJBMKHBIMA OOBEKTaMHU; BBITIOJIHATH AaHAJIU3 COCTOSHUS HAyYHO-TEXHUUYECKON
pOoOJIEMBI C UCIIOJIL30BAaHUEM CIIELIMAIBHON JTUTEPATyphl , ONPEAENATh eI U BBITOIHATh MOCTAHOBKY
3aJ1a4 IPOEKTUPOBAHUS; aHAIM3UPOBATh TPEOOBaHUS, IPEAbIBISEMbIE K allllapaType pajuo3IeKTPOHHBIX
CHUCTEM M KOMIUJICKCOB YITPABJICHHUSA ITPU PCUHICHUH PA3JIMYHBIX IIPAKTUYCCKUX 3a/1a4,

—  BJAJIeTh TEPMUHOJIOTHEH B 00JACTH PAJUONIEKTPOHHBIX CUCTEM U KOMILUIEKCOB YIIpPaBIICHUS ;
HaBbIKaMH NIPOEKTHUPOBAHUS COBPEMEHHBIX PAJINO3JIEKTPOHHBIX CUCTEM M KOMILUIEKCOB YIPABICHUS U UX
MOJICUCTEM,;

4. O0beM TMCHHMILIMHBI M BBl Y4e0HOH padoThl
OOmast TpyAIOeMKOCTh IUCIHILIMHBI cocTaBisieT 4.0 3a4eTHBIX €AWHUIBI U TPEACTaBICHA B
tabmuue 4.1.
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Tabnuna 4.1 — TpynoeMKOCTb TUCITUTLIAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl
10 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 66 66
Jlexuun 34 34
[IpakTrueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocrosTenpHas pabota (Bcero) 42 42
OdopmiieHre 0TYETOB 110 TaOOPAaTOPHBIM paboTam 4 4
[IpopaboTka IeKIIMOHHOTO MaTepraia 18 18
[TonroroBka K MpakKTUYECKUM 3aHSATUSM, CEMUHApaM 20 20
Bcero (6e3 sx3amena) 108 108
IToxroroBka u ciada dK3aMeHa 36 36
OO6mast Tpy10€MKOCTb, 4 144 144
3aueTHble EquHAIIB 4.0 4.0
5. Conep:xanue ¥ CUMIIMHBI
5.1. Pa3nenbl AMCUMILUIMHBI M BUbI 3aHATHI
Paznmensl AMCHMITIUHBL U BUABI 3aHATUHN MPUBEIACHBI B TabuIe 5.1.
Tabmuna 5.1 — Pasgensl IucHUIUIMEBL U BUIBI 3aHITHHA
HasBanus pasziesoB AUCHUILIMHBL SRS S 8 S 8F meBresgg
10 cemectp

1 Beenenue. OO011E CBEIEHUS O 3 2 0 6 11 TIK-1
OCCIUIIOTHBIX YIPABISIEMBIX 00BEKTaX.

Paguocucrems! ynpasneHus

arMoc(epHBIMHU JIeTaTeTbHBIMU

anmnapaTami.

2 VYrpapinseMmblii 00BEKT, KaK 3B€HO 3 4 6 7 20 TIK-1
CUCTEMBI aBTOMAaTUYECKOTO

perynupoBanus. KoHTyp cneasuiero

YIPaBJICHHS U €T0 OCHOBHBIC 3BEHbSI.

3 OOurue cBeneHusa 0 METOIaX CUHTE3a U 8 4 0 9 21 |TIK-1
aHaJM3a CUCTEM PaTuOyTPABICHHUS B

MIPOCTPAHCTBE COCTOSHUS

4 Cuctembl paIuOTEXHUUECKOTO U 4 2 6 4 16 IIK-1
TEIIOBOTO CAMOHABEICHUS

5 Cucrtema HaBe[EHUS IO PaU030HE 4 0 4 4 12 TIK-1
(pamuoTeneHaBeneHNeE).

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

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

8 PanpnoympaBieHne KOCMUYECKUMH 2 0 0 2 4 IK-1
anmapaTamu.

9 TlpoexkTupoBaHUEe PATHOCPEACTB 2 0 0 2 4 IK-1
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CUCTEM YIpaBICHUS.

Hroro 3a cemecTp

34 16 16 42

108

Hroro

5.2. Conep:xkanue pa3aejioB JUCHUNIMHBI (110 JEKIHAM)

34 16 16 42

108

ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) PUBEACHO B Tabmwmie 5.2.
Tabmuna 5.2 — ConeprkaHue pa3ieoB JUCIUILUIMH (I10 JICKITUSM )

CornacoBaHa Ha noptane N2 37304

HasBanus pa3snenos CozeprkaHue pasaesoB TUCUMILIAHGI (110 nekuuam) - S £ 8. = & 2
10 cemectp
1 Beeagenue. O0mme 3amaun Kypca. Mcropuueckuii 0630p pa3BUTH [TK-1
CBelIeHHsI 0 OECIMIIOTHBIX CPEJCTB YIpaBIEeHUS OCCIMIOTHBIMH JIETATEIbHBIMU
yIpaBlIsieMbIX O0BEKTaX. anmaparaMmu. Bxiaj pycckux u 3apyOekXHbIX yUEHbBIX
Paguocucrembl B Pa3BUTHUE TEOPUM U TEXHUKU PAJUOYIPABICHMUS.
yIpaBlIeHUs Knaccugukanus o6bexToB ynpanieHus.Crocoobl
arMoC(epHbIMU yIIpaBJIeHUs aTMOC(HEPHBIMI OOBEKTaMH.
JeTaTeIbHbIMU ABTOHOMHOE yripasieHue. CaMoHaBeIeHuE.
arrnaparaMmu. Komannnoe ynpasnenue. PaguorenenaBeneHue.
KombOunupoBanHnoe ynpasinenue. Kparkas
XapaKTepUCTHKA CTIOCO00B yrpaBieHus. OO0BEKTHI
ynpasiieHus (OY) 1 METo/bl UX HaBEICHUS.
JIByXTOYEUHBIE METOBI HaBeIeHNA. MeTox
IPONOPLHUOHATIBHOTO CONIMKEHUS, METO/I HaBeICHHSI
110 KPUBOM MOTOHU, METOJ] IPSMOT'0 HABEJCHUS,
METO/]l TapaJlieIbHOrO cOnmxkenus. TpexToueuHblit
METOJ] HaBEJICHHSI: METOJl COBMEILICHUSI.
Hroro
2 VmpasnsgeMmblii 00bekT, CrocoObl CO3/1aHus YIPABISIONINX CHII TPU [K-1
KaK 3B€HO CHUCTEMBI pa3IMYHBIX a’3poauHaMu4ecKkux cxemax OV.
aBTOMAaTHYEeCKOTO W3mepuTtenbHas, KOMaHAHAS ¥ UCTIOJHUTENbHAS
perynupoBanusi. Koutyp  cucremsl koopauHatr. KOHTyp ciieasiero yrnpaBieHus
CJIEJAIIIETO YIPABICHNUS U U €r0 OCHOBHBIE 3BEHbsI. YIIPaBICHUE
€r0 OCHOBHBIE 3BEHbSI. npocTpaHcTBeHHbIM iBHkeHueM OV. Ilepenarounas
bynkus OY.Apronuinot (All) u 3BeHo «AIT-OVY».
O61mas (yHKIIMOHAIbHAs CXeMa PaiiodIeKTPOHHOMN
cucremsl ynpasnenus (POCY).
Hroro
3 OOume cBeneHus O Maremarndeckie MoJIeNii MPOoLecCOB U OOBEKTOB B [K-1
METOJIaX CUHTE3a U MPOCTPAH-CTBE COCTOSIHUN 3aMKHYTOU CHCTEMBI
aHaJIM3a CUCTEM ynpasnenus. [loctaHoBKa 3aaa4u cHHTE3a
paauoyIpaBlieHuUs B ONTUMAJILHOM CUCTEMBI PaIuOyIpaBICHUS B
IIPOCTPAHCTBE COCTOSHUS TPOCTPAHCTBE COCTOSIHMNA. KpuTtepuu u nokasarenu
3¢ (HEeKTUB-HOCTH — UHTETPAJIbHBIN KBaApaTUUHBIN
¢dynkmonan kauecta JleroBa-Kanmana; nokanbHbli
(byHKIIMOHAN KayecTBa. He00X0-TUMBbIE YCIOBUS
cunreza POCY: HabmonaeMocTh U ypaBiise-MoCTh
TUHaAMH4ecKuX cucteM.CTpyKTypa aaropurMa
ONTUMAJIbHOIO YIIPABJICHUS B JIMHEHHOU rayCCOBCKOMN
3ajja4e ONTUMU3ALMY C KBaJAPAaTUIHBIM KpUTEpUEM
kauecTBa. OCOOCHHOCTH CHHTE3a HECTALIMOHAPHBIX
POCY. CoBmecTHas GuabTpanus v mapaMeTprudecKas
unentTudukanus. O0o0IIeHHas CTPYKTYpHas cXxema
5




ontuManbHoi POCY. Tounocts POCY.
Knaccudukarus ommbok yrnpaBieHus U oKa3arenu
TOYHOCTH. [[prYMHBI TOSIBICHHS OMUOOK yIPaBICHUS
u nnpomaxoB.IloTeHmanbHass TOU4HOCTh ONTUMAIBHON
POCY. Metonuka pacuera IMHAMUYECKUX U
(IIYKTYaIllMOHHBIX OIIMOOK CHCTEM YIIPABICHHUS.
[IpoexktupoBanue POCY ¢ ucnonbs3oBaHueM
HMUTAIMOHHBIX Mojielie Ha DBM.

Hroro
4 Cucremsl Bunei cucrem. CTpyKTypHBIE CXEMBI FOJIOBOK 4 [K-1
PaMOTEXHUYECKOTO U CaMOHAaBEeJICHUs: aKTUBHBIE, I0JIyaKTUBHBIE,
TEIJIOBOTO naccuBHbIe. CXeMbl YITIOMEPHBIX TOJIOBOK
CaMOHaBeJIeHUs camMoHaBeieHHs. Mozieny KOHTYPOB CaMOHaBEICHMSL.

Mogenu pauoCpeICTB B MTOMEX B KOHTypax
caMOHaBeNICHUS. AHAIUTHYECKUE METOIbI
UCCIIEIOBaHUS KOHTYPOB CAMOHABEICHHS.
MopnenupoBaHue KOHTypa CaMOHaBe/IeHUs. TaKTHKO-
TCXHUYCCKHUEC MMOKA3aTC/Iu paJuO3JICKTPOHHBIX CUCTEM
CaMOHAaBEJICHUS: TATbHOCTb, Pa3pelaronias
CIOCOOHOCTD 10 KOOPAMHATAM, TOYHOCTD.

Hroro
5 Cucrema HaBesieHHs 110 [[pUHIMIIBI TOCTPOEHUS CUCTEM 4 TIK-1
panno30He pamuoreneHnaBenenus. Cuctema HaBEACHUS 110

(paguoTeneHaBeieHHe). | paauoiydy. Panuonuuus yrpaBieHus B padoyye.
CrpyKTypHas cxema KOHTypa paJloTeICHaBEACHUSI.
[lepenarounsie (PyHKIIMU OCHOBHBIX 3B€HbEB KOHTYpa
pamuoteneHnaBeneHus. ICTOUHUKY OMIUOOK TIPH
paanoreneHaBeeHUU. OLEeHKa TOUHOCTH CUCTEM
panuoreneHaBeneHus. JJanpHOCTh
paauoTEICHABEICHUS.

Hroro

6 CucreMsl komanHoro  PagmocpencTsa cucTeM KOMaHIHOTO CIEASIIETO 4 [K-1

CIIEJSIIETO yrpaBieHus.  ynpasieHus. KoopauHaTel cucTeM KOMaHIHOTO
yIPaBJIEHM IPU HABEIEHUU METOIOM COBMEILECHHUS U
napajuieabHOro conmxeHus. @yHKIIMOHAIbHbIE U
CTPYKTypHbI€ cxeMbl. KoMaH1Has paquoaHUS.
Komananast paaroinrHus Kak 3B€HO CHUCTEMBI
cleAIero paauoynpasiaeHus. QyHKIIMOHAIbHbBIE
CXEMBI U OIIEHKa TOYHOCTH KOMaHHBIX CHCTEM.
OmuOKu Mpu KOMaHIHOM YIpaBleHUH. J[adbHOCTb

JNEUCTBUSL.

Hroro
7 Cuctembl aBToHOMHOTO | Krnaccudukaiiys cucteM aBTOHOMHOTO yIIPaBICHHUSL. 4 TIK-1
panuoynpaBiIeHUS. N3MmepuTenbHbie YCTPOMNCTBA CUCTEM aBTOHOMHOTO

paaroyNpaBiIE€HUs: paJuOBBICOTOMEPHI
paanoaaTbHOMEPHI; TOTIIIEPOBCKUHN 1
KOPPEISIUOHHBINA H3MEpUTETH cKopocTu. O030pHbBIE
6oprosie PJIC. [laccuBHBIE aBTOHOMHBIE
paannoCUCTEMEIL. CucreMbl aBTOHOMHOTO
pazuoynpaBiIeHus C pacrio3HaBaHHUEM 00pa3oB.
ITonmyaBTOHOMHBIE CUCTEMBI PAJUOYIIPABIICHHUS C
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HCITIOJIB30BAHUEM CITYTHHUKOBBIX
pPaaArOHABUTAIUOHHBIX CUCTCM.

Utoro 4
8 Papuoymnpasnenue KoMaH1HO-H3MepUTENbHbIE KOMITJIEKCHI KOCMUYECKUX 2 IK-1
KOCMHUYECKHUMH panuocucteM ynpasneHus. Knaccuduxauus u
anmaparaMmi. ocobeHHocTH paauoynpasieHus KA.

OyHKIMOHAJIbHAS U CTPYKTYpHAsi CXeMa CUCTEMBI
ynpasienust KA .Kparkast xapakrepuctuka u
CpaBHEHHE CIIOCOOOB ympasiieHus. bopToBoit
HA3eMHBIM CETMEHT KOMILIEKCOB PaAHOyIPaABICHUS
KA. Oco6eHHOCTH UCTIOIb30BAHMS
PaTUOTEXHUYECKUX CUCTEM B HA3€MHBIX KOMIUIEKCaX
KOHTPOJISI TPACKTOPUH U yrpaBieHus aBrxeHueM KA.

Hroro 2
9 [IpoexTupoBaHue Pannocucrems! ynpaBiieHHsI U KX IPOCKTUPOBAHUE. 2 [K-1
panuoCpeCTB CUCTEM OcHOBHBIE 3TaIlbl IPOEKTUPOBAHUS U UX COECPIKAHUE.
YIIPABJICHHUS. [IpoexTrpoBanue paHOCUCTEM YIIPABICHUS C
MCII0JIb30BaHUEM UMUTALMOHHBIX MOJEIIEH.
Hroro 2
Hroro 3a cemecTp 34

5.3. Pazaesbl AMCHMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (TPeAbL Ty IIUMHU)
U obecneynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHTUNIIMHAMU
Paznenbl qTUCHUIUIMHBL M MEXIUCHUIUTMHAPHBIE CBSI3U ¢ 00ECTIEYMBAIONINMHE (TIPEABIIYIIIIMH) H
o0ecrieynBaeMbIMU (TIOCJIETYIONTUMU ) TUCITUTUIMHAMHE TPEICTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Pa3nensl AUCHUTUTMHBL M MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB gJaHHOM TUCHUIUIMHBL, 151 KOTOPBIX HEOOXOUMO U3yUEeHHE
HanMeHoBaHue AUCIMILINH o0ecrneynBaroLMX U 00eCeunBaeMbIX JUCIUIUINH

1 2 3 4 5 6 7 8 9

HpeI[HIeCTBy'I-OH_[I/Ie JAUCIUITIINHBI

1 OCHOBBI KOMIIBIOTEPHOTO
MIPOCKTUPOBAHUS U
MOJIETTUPOBAHUS
PaIuOdIEKTPOHHBIX CPEJICTB

2 OCHOBBI TEOpUN
PaZMOIOKAIMOHHBIX CHCTEM U + + + + +
KOMILIEKCOB

3 OcHoBBI TEOpUHN
paavOHAaBUTalIMOHHBIX CUCTEM + +
U KOMIJIEKCOB

4 PagnoaBTOMAaTHKA + + + + +

5 ®usuka + +

HOCHCI[YIOH_II/IC JAUCIHHUITIIMHBI

1 3amuTa BEITYCKHON
KBATH(UKAIIMOHHON pabOTHI,
BKJIIOYas MOATOTOBKY K + +
MPOLEAYpPE 3alUTHI U
IPOLEAYPY 3AIIUTHI
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5.4. CooTBeTcTBHE KOMIIETEHIIM I, GOPMUPYEMBIX MPH U3YyYEeHUH TUCHUILUIMHBI, U BUA0B 3aHATHI
CootBercTBHE KOMMETEHUUN, (HOPMUPYEMBIX MPH H3yYEHUH AUCHMILIAHBL, U BHUJIOB 3aHITHM
IpeCTaBICHO B Tabmuie 5.4.
Tabnuna 5.4 — CooTBETCTBHE KOMIETCHIMH, (HOPMHPYEMBIX MPU HM3YYEHUU NUCIMIUIMHBI, U BHJIOB
3aHATUN

o ~

= = Busp! 3aHATHI

gz = P S s S .o s - o . DopMBbI KOHTPOJIA
X = = o= o X o I = O o \© LU = v

[1K-1 + + + + JlomamHee 3aganue,

Ok3amen, Koncnekr
camomnoarotoBku, OTyeT 1no
naboparopHoii pabote,
Onpoc Ha 3ansatusx, Tect

6. UnTepakTuBHbIE MeTOABI M (POPMBI OPraHU3ALMHU 00yUEeHUSI
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHO B Tabmuie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1abopaTopHbIX paboT

f (&)
HasBanwus pa3zzaenos HanmMeHnoBaHue 1abopaTopHBIX padboT 8 § 8. = 3 2
10 cemectp

2 VmpasnseMmsblii 00bekT, lccnenoBaHue mporeccoB B CUCTEMAX yIPABICHHUS . 6 TIK-1
KaK 3BEHO CHCTEMBI Vitoro 6
aBTOMAaTHYECKOIO
peryaupoBanus. Kontyp
CJENAIEro YIpaBIeHUs U
€ro OCHOBHEBIE 3BEHbS.
4 CucreMsl CuHTE3 U UCCIIeq0OBAaHUE OIITHMAJIBLHON CHCTEMBI 6 TIK-1
PaAOTEXHUYECKOTO U YIPABICHUS PAKETON B PEXKMME CAMOHABEICHUS
TEIIOBOTO Hroro 6
CaMOHAaBeJIEeHU
5 Cucrtema HaBe[ieHUs IO  YTIIOMEpPHAs ClIesIas CHCTeMa ¢ KOHMYECKUM 4 TIK-1
paano30He CKaHUPOBAaHUEM JIMarpaMMBbl HAIIPaBIEHHOCTH.
(pamuoTteneHaBeeHUE). Hroro 4
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)
HanmMeHnoBaHMe nMpakTHUECKUX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tadnuie 8.1.
Tabnuna 8.1 — HaumeHoBaHME PAKTUYECKUX 3aHATHI (CEMHUHAPOB)

> o]
Ha3zpanus pasznenos HauMeHOBaHHUe IPAKTHUECKUX 3aHsTHiT (cemunapoB) ; 3 £ 8. = & 2
10 cemecTtp
1 Beenenue. O6mue Crioco0bl ynpaBJeHUs: U METObI HABEIACHUSI. 2 [K-1
cBeneHus 0 OecnIoTHRIX KrmHeMarndeckue 3BeHbsI PO IEKTPOHHBIX CUCTEM
yIIpaBIIIEMBIX OOBEKTaX.  YIpPABICHUS.
PangmocncreMsr Vroro 2
yIIpaBJICHUS
arMochepHbIMU
JeTaTeTbHBIMU
annaparamH.
2 YopasisieMblit 00beKT, | JIMHaMuU4ecKHe XapaKTepHCTUKU 3BEHBEB B 4 [IK-1
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KaK 3B€HO CHUCTEMBbI 3aMKHYTOM KOHTYpE PaJu03JIeKTPOHHOMN CHUCTEMBI
aBTOMAaTUYECKOTO yIpaBICHUS.
peryaupoBanus. Kontyp Vroro 4
CJIEJSIIIETO YIPABICHUS U
€r0 OCHOBHBIE 3BCHbSI.
3 O6ume cBeneHus O OCHOBBI CTaTUCTUYECKON TEOPUH ONTUMAJIBHOTO 4 [K-1
METOAaxX CUHTe3a U yIpaBICHUS TUHAMUYECKUM OOBEKTOM.
aHaJIM3a CUCTEM Wroro 4
panuoynpaBiIeHUs B
IIPOCTPAHCTBE COCTOSHUS
4 Cucrembl PannosnekTpoHHbIE CUCTEMBI YIPABICHUS B PEXKUME 2 [TK-1
PaAMOTEXHUYECKOTO U CaMOHAaBEJCHUS.
TEIIOBOTO Vitoro 2
CaMOHAaBEJICHUS
6 CucteMbl KOMaHTHOTO  PammosieKTpoHHBIE CUCTEMBI YIIPABICHUS B PEKUME 2 [K-1
CIIEJSIIIETO YIPABICHUS.  CIEAALIETO YIpPaBICHUS.

Hroro 7
7 CucteMbl aBTOHOMHOTO | Pamno3ieKTpoHHBIE CUCTEMBI YIIPABJICHUS B PEKUME 2 [K-1
paavoyIpaBiICHUS. ABTOHOMHOI'O YIIPABJICHUSI.

Htoro 2
Hroro 3a cemectp 16

9. CamocTosiTesibHasi padoTa
Bunsl camocrositensHOM paboThl, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIUH MPE/ICTABICHbI B

tabmure 9.1.
Tabmuua 9.1 — Bunbsl caMocTosTenbHON PadOTHI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIETSHITHH
Bunbl camocTositenpHoi X E 4 2 S E
HasBanus paszaenos g 25 £ 5 = z @opMBI KOHTPOIIA
paboThl =0 & =53 Z
10 cemectp

1 Beenenne. O61111€ IToaroroBka k 3 I1K-1 Koncnekr
CBE/ICHUS O OCCMUIIOTHBIX TMPAKTUYECKUM 3aHATUSIM, camomnoArotoBku, Omnpoc
VIIPaBISEMBIX OOBEKTaX.  CEMHHapaM Ha 3aHATHUAX, TecT,
Pagnocucrembl [TpopaboTka NTEeKIIMOHHOTO 3 OxsameH

BIICHUS
YyHpasie Marepuana
arMoc(epHbIMU
JleTaTeIbHBIMU HWroro 6
anmapaTamu.
2 Vapasnsembiit 00bekT,  I[lomroroska k 4 [1IK-1 JloMarrHee 3a1anue,
KaK 3BE€HO CHCTEMBI MPAKTHYECKUM 3aHATHIM, Ompoc Ha 3aHATHsX, TecT,
ABTOMAaTHUYECKOTO ceMHUHapaMm DK3aMeH
perynupoBatus. KoHTyp [IpopaboTka JIEeKIIMOHHOTO 3

ST BJICHUS U
CJIeNIAIIETO yIpaBIie Marepraia
€r0 OCHOBHBIC 3BEHbBS.

Hroro

3 OOurue cBeACHUS O IToaroroBka k IK-1 JlomamHee 3aganue,
METOJIaX CHHTE3a U MPAKTHYCCKUM 3aHATHSIM, Koncnekr
aHaJn3a CUCTEM CceMHUHapam caMonoarotToBku, Omnpoc
paauoynpaBlICHUs B TpopaGoTKa JIEKIHOHHOTO 4 Ha 3aHATHAX, TeCT,

MPOCTPAHCTBE COCTOSHUS

Mmarepuasa

DK3aMeH
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Hroro

4 CucreMsl ITonroroBka k IIK-1 JlomaliHee 3agaHue,
PaAMOTEXHUYECKOTO U MPAKTHYECKUM 3aHSITHIM, Onpoc Ha 3aHATUSX,
TEIJIOBOTO CceMHHapam Otuer o maboparopHOi
CaMOHAaBEJICHUS O(OPMICHHE OTUETOR 110 2 pabore, Tect, Dx3ameH
nabopaTopHbIM paboTam
Uroro
5 Cucrema HaBeneuusa o Iloaroroska k [IK-1 Onpoc Ha 3aHATHSX,
paguo3oHe IIPAKTUYECKUM 3aHATHSM, Otuet no nmaboparopHoii
(pamuoTelieHaBeIeHUE).  CEMHUHapam pabore, Tect, Dx3ameH
OdopmieHre 0TYETOB 110 2
1a00paTopHBIM paboTam
Hroro
6 Cucremsl komangHoro  [loaroroBka k [K-1 Jomarnee 3ananue,
CJIENAIIETO YIPABICHUS.  MPAKTUYECKUM 3aHATUSIM, Ompoc Ha 3aHATHsX, TecT,
ceMuHapam DKk3amMeH
[TpopaboTka JIeKIIMOHHOTO 2
marepuala
Hroro
7 Cuctembl aBToHOMHOTO  [lomroroBka k IK-1 JloMaiiiHee 3ajiaHue,
paauoynpaBIeHUs. MPAKTHYECKUM 3aHITHIM, Ompoc Ha 3aHATUsX, TecT,
CceMHHapam DK3aMeH
[TpopaboTka NTEeKIIMOHHOTO 2
Marepuana
Hroro
8 Papuoymnpasnenue [TpopaboTka JIEKIIMOHHOTO IK-1 Ornpoc Ha 3ansATUsIX, Tecr,
KOCMHYECKHUMHU Marepuana DKk3amMeH
amnmaparamm. Viroro
9 TlpoexTupoBanue [TpopaboTka JIEKIIMOHHOTO IK-1 Ornpoc Ha 3ansATUsIX, Tecr,
pPazIuoOCPECTB CHCTEM Marepuana DKk3amMeH
YIpaBJICHHUS. Viroro 2
Hroro 3a cemectp 42
[ToxroToBka u ciaavya 36 DK3aMeH
DK3aMeHa
Hroro 78
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmotpeno 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
10 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
Wrtoro 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 OIIEHKHU 32 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 cyMMbI OasioB 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 1 By30oB / B. A. Beiliuens [u mp.]; 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. U. Kanamenxkos, 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 pajuoynpasieHus. OcHOBBI cuHTe3a W aHanmus3a / B. M. MepkynoB [u np.]. - M.:
Pamnorexnuka, 2003. - 190[2] c.: nn. - bubmuorp.: c. 187-190. - ISBN 5-93108-035-x (manuume B
oubmmorexke TYCVYP - 40 3k3.)

2. ABHAaIMOHHBIE CUCTEMBI paauoympasienus: B 3 T. / pea. A. U. Kanamenkos, pea. 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 (nanuuue B 6ubnanorexke 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. [DnexTpoHHbIil 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-METOJMUYECKOe IMOCOOME K MPAaKTHYECKUM paboTam 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. Ilpmem m oOpaboTka curHayioB: MeToauueckoe IMOCOOME TO CaMOCTOATENBHON padoTe
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 OCOOMS VISl JIMI C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 310POBbS 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[I0POBbS U BOCTIPUATHUS 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 M1 ¢ HapylIeHUsIMH OTIOPHO-ABUTaTeILHOI0 aNnapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B TIe4aTHOU (hopme.

12.4. IIpo¢deccuonabHbIe 0a3bl JAHHBIX M HHPOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI
1. Tlpu u3yueHUH AMCLUILUIMHBI PEKOMEHIYETCsl UCTIONb30BaTh 0a3bl JaHHBIX, HHPOPMAIIMOHHO-
CIIPaBOYHBIE M TMOUCKOBBIE CHCTEMBI, kK kotoppiMm y  TYCVYPa  ectb JTOCTYT
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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. MarepuaJibHO-TeXHHYECKOe M IPOrpaMMHoOe obecriedeHue VIl JTeKINOHHBIX 3aHATHI
Jns mpoBeneHUsl 3aHATHM JEKIMOHHOTO THWIIA, TPYNIOBBIX M MHAWUBUIYAJIbHBIX KOHCYIbTALUU,
TEKYyLEro KOHTPOJIS U MPOMEKYTOUYHON aTTeCTalluy UCIOJIb3yeTcs ydeOHasi ayAUTOpHUs C KOJMYECTBOM
MOCAJOYHBIX MECT HEe MeHee 22-24, 000pynoBaHHAas JTOCKOM M CTaHAApPTHOW yueOHOM Mebemnbio. MiMeroTcs
J€MOHCTpallMOHHOE O00O0pylOBaHHE U Y4eOHO-HAIIsAHbIE MOcOOus, oOecreyuBarolIe TeMaTHYeCKue
HWJUTIOCTPALUH 110 JICKIIMOHHBIM pa3acjiaM JUCHUIIIINHBI.

13.1.2. MaTrepua/ibHO-TeXHHYECKOE U TPOrPpaMMHOe ofecredyeHue s NPAKTHYeCKUX 3aHATH I

Y4eOHast 1abopaTopusi HHPOPMAIIMOHHBIX TEXHOJIOTUI

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

634034, Tomckas obmacte, T. Tomck, Bepmmauna ynuna, a. 47, 423 ayn.

Ornucanue uMerIerocs 000pyI0BaHUs:

- locka marautHO-MapkepHass BRAUBERG;

- LMC-100103 Dxpan ¢ anexrpornpuBogoM Master Control Matte 203*203 cm White FiberGlass,
YepHas KaliMa I10 IEpUMETPY;

- [Ipoextop NEC «M361X»;

- CucremHbliii 0ok (16 wrt.);

- MonwuTops! (16 mrT.);

- Komnerorep;

- Kommnekr cnenuanu3upoBanHoi yaeOHo# Mebenu;

- Pabouee mecTo mpemnogaBares.

[TporpamMmmHoe obecrieueHue:

— PTC Mathcad13, 14

Jlaboparopusi rpynmoBoro mpoekTHoro oOydenust / JlaGoparopusi paanodNeKTPOHHBIX CPEACTB
3aIUTHI TEJICKOMMYHUKAITMOHHBIX CUCTEM

yueOHasi ayauTOpus JUIs MPOBENCHHS 3aHATHI MPaKTHYECKOTO TUIa, ydeOHas ayauTOpHs IS
MIPOBEICHMS 3aHATHH JTAOOPATOPHOTO TUTIA

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

Ornrcanre UMEIONIEToCs 000PYyIOBaHHUS:

- Cxanep Canon CanoScan LidelOO USB;

- I'eneparop ['4-218 BY curnanos;

- I'eneparop I'3-109;

- ['eneparop '4-144;

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

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

- PaGoune crannuu Ha 6a3e npoueccopa Pentium-4 (12 mr.);

- JImuetinpii nctounnk rmmranusg HY3003;

- JInneuinplii nctounuk nutadus HY3003;

- [Tasmeras cranmus Quick 936 ESD;

- Tudporoii ananuzarop cnekrpa GSP-810;

- lludposoii reneparop curnaios I'CC-80;

- Hudposoii ocimmtorpad EZ Digital DS 1150;

- Pabouee mecto perynmupomiuka C4-1200P;

- Pabouee mecto perynuposuka C4-1200P;

- M3meputens UKKIIO «O630p-304/1;
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- MHOTrO(YHKIIMOHATBHBIN H3MEPUTEIbHO-BBIUNCIUTENbHBIN KoMIueke National Instruments;
- Araimzarop cnekrpa N90OOF-CFGO005;

- Ommagounsiii Mmoaynb Instant SDR Kit;

- Ocmmmtorpad MSOX3054A;

- [IpunTep nazepusiit HP LaserJet P2035;

- Paboune cranmuu Ha 6a3ze nporeccopa Pentium - 15 (12 mr.);

- Kommuiekt ciennanu3upoBanHoi yueOHOW Mebenu;

- PaGouee mecTo mpenogaBares.

[TporpamMHuoe obecnieueHue:

— PTC Mathcad13, 14

Jlaboparopusi paguo31eKTPOHHBIX CHCTEM NIepeadyu HHPOPMAIUH

yueOHasi ayauToOpus JUIs MPOBENCHHS 3aHATHI MPAKTUYECKOTO THIA, ydeOHas ayquTOpHs Ul
MIPOBEJICHUSI 3aHSATUH JTA0OPATOPHOTO THUIA, MMOMEIIEHUE AJIT KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHHS
KYPCOBBIX PaboT)

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

Ornucanue uMerIerocs 000pya0BaHUs:

- Komnsrotep (8 mrt.);

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

- KinaBuarypa (8 wr.);

- Mpims (ontuueckast) (8 1mir.);

- Kommutekt cienmanu3upoBanHol ydeOHON Mebenu;

- PaGouee mecto npenogaBares.

[TporpammMHuoe oOecnieueHue:

— PTC Mathcad13, 14

13.1.3. MaTrepuajbHO-TEXHHYECKOE U MPOrpaMMHoe ofecrieyeHue s Jad0paTopHbIX padoT

VYuebnas maboparopust ”HHOPMAIIMOHHBIX TEXHOJIOTHUMA

yueOHasi ayAUTOpHs JUIs MPOBENEHUS 3aHATUI MPAKTUYECKOTo THUMA, ydeOHas ayJuTopus IS
MIPOBENIEHUS 3aHATHI J1a0OPaTOPHOTO THIIA, TIOMEIIEHHE U KYPCOBOTO MPOESKTHPOBAHUS (BBITIOTHEHUS
KypCOBBIX PaboT)

634034, Tomckast obnacts, . Tomck, Beprmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeronerocs 000py10BaHuUs:

- locka marautHO-MapkepHass BRAUBERG;

- LMC-100103 Dkpan ¢ snexrponpusogom Master Control Matte 203*203 cm White FiberGlass,
YepHas KaliMa 110 IEpUMETPY;

- [Ipoextop NEC «M361X»;

- CucremHblIit 0ok (16 mrt.);

- Monwuropsl (16 mrT.);

- Komnerorep;

- KommuiekT ciennanusupoBanHoi yueOHON Mebenu;

- PaGouee mecTo mpemnogaBares.

[TporpammMHoe oOecnieueHue:

— PTC Mathcad13, 14

Jlaboparopusi paguo31eKTPOHHBIX CHCTEM Tiepeadyu HHPOPMAIUU

yaeOHast ayauTOpHUsl ISl MPOBEACHUS 3aHSATHH MPAKTHUYECKOTO THIA, ydeOHas ayIuTOpHs s
MIPOBEJICHUS 3aHSATUH JTa0OpaTOPHOTO THUIMA, MOMEIIEHUE JJiI KYPCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHUS
KYpCOBBIX paboT)

634034, Tomckas obmacte, . Tomck, Bepmununa ynuna, a. 47, 401 ayx.

Ornucanre UMEIOIIETOCs 000PYyIOBaHHUS:

- Komnbrotep (8 mr.);

- MonwuTtop (19”7 SAMSUNG 1730S) (8 mt.);

- KinaBuarypa (8 wr.);
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- Mbimb (ontuyaeckas) (8 mrT.);

- KommiekT cnienmanu3upoBaHHON yaeOHOM MeOenu;
- PaGouee mecto mpenogaBares.

[TporpammMHoOe oOecnieueHue:

— PTC Mathcad13, 14

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe oOecriedeHue 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, yi. 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 Huxe [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

OcBoeHHE NUCLMIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 370POBbS M MHBAJIUAAMU
OCYIIECTBIISAETCS C UCIIOIB30BAHUEM CPEACTB O0YUEHHUS OOIIETO U CIIeIMAIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaIOIUMUCS € HAPYUIEHMAMM CJIyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB W JPYTrUX TEXHUYECKUX CPEICTB
npuema/nepenaud yueOHoW HMH(pOpMalMM B JOCTYMHBIX (hopMax, MOOMIBHON CUCTEMBI MpPEroaaBaHuUs
JUTsT OOYJaronuxcsi ¢ WHBAJTUIHOCTHIO, TOPTAaTUBHON MHAYKIIMOHHOW CHUCTEMBI. YUeOHas ayauTopus, B
KOTOPO# 3aHMMAIOTCsl OOydaroluecss C HapylIeHHEM cliyxa, 00OpyIoBaHa KOMITBIOTEPHOW TEXHHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOMW, AIIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON 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 9KpaHe) MPU OMOIIY BUACOYBETHUUTENEH st KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHSIX C OOy4JarOUMMHUCA € HAPYLWIEHUSIMM ONOPHO-IABHUIaTe/JbLHOI0 anmnapara
UCIIONB3YIOTCS allbTepHATHBHBIC YCTPOMCTBa BBOAAa WH(OpPMAIMU U JAPYrHe TEXHUYECKHE CpeICTBa
npueMa/nepeaadn yueOHoil mH(opmanuu B JAOCTYMHBIX (popmMax, MOOMIBHOW CHUCTEMBI OOyUYEHHS st
JIIOCH ¢ MHBAIMAHOCTBIO.

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)OpMHpOBaHHOCTI/I nu ypOBHfI OCBOCHHUA SaerHJ'IeHHI)IX 3a l]I/ICIIPIH.]'H/IHOf/i
KOMHCTGHHI/Iﬁ I/ICHOHLSYIOTCSI OILICHOYHBIC MaTepI/IaJII:I B COCTABC:
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14.1.1. TecToBbI€e 3a71aHuA

1. Bonrpoc. BexTop cocTosiHMSI yIIPaBIsieMOro IMHaAMUYECKOT0 00bEKTa (CaMOJIETa, PAKETHI U T.[.) — ATO
€CTb:

1. COBOKYITHOCTH MEPEMEHHBIX BEJIMYMH, 3HAHHE KOTOPHIX Ha K-OM BPEMEHHOM IlIare MUHUMAJIBHO
JOCTaTOYHO, YTOOBI HAWTH Bce OynylIue 3HAaYCHHUsI COCTOSIHUS 00BEKTa.
2. COBOKYITHOCTH (DYHKIMI BpeMEHH, OOBbEIMHEHHBIX B BEKTOP, XapaKTEPU3YIOMINN OOBEKT
yIIpaBIICHUS.
3. COBOKYITHOCTH IIEPEMEHHBIX BO BPEMEHH BEJIINYMH, KOTOPHIE ONPEACIIAIOT OOBEKT.
4. BEKTOp, ONPENEIAIONINI KOOPANHATHI 00BEKTa B POCTPAHCTBE.
2. Bonpoc. ITpu ncnonp3oBanuu cnocoda komanaHoro paguoynpasienus (KPY 1) na 6opty pakersl

PacHoIOoXKeH:
1. mepenaTyMK KOMaH] YIpaBIICHHS.
2. TIPUEMHHK KOMaHJ yIpaBIICHHUS.
3. TpueMo-TepenaTIuK.

4. O6oproBast DBM dopMupoBaHUs KOMaH/ YIIPaBICHUS.
3. Bonipoc. HazeMHBII KOMITIICKC paarioCcpeiCTB IPH KOMaHHOM criocoOe ynpasnenust (KPY-1) cocrout
u3:

PJIC n3mepenust cocTosiHUSI paKeThI.

PJIC n3mepenust cocTosiHUS LIEH.

CucTeMsbl CBSI3M JUI NIepeaydl KOMaH 1 yIpaBJIeHus: Ha O0OpT.

PJIC xonTpouns paketsl, PJIC konTposns nenu, 9BM ¢opmupoBanus KOMaH] yIpaBiIeHUs,
pPaguoIMHUA [IepeJaYd KOMaH/.

4.Bonpoc. Paguoymnpasnenue no cnocody KPY-2 npennonaraer Hanuuue:

Mo e

1. Ha 60pTy pakeTbl CUCTEMbI U3MEPEHHSI COCTOSIHUSA LIENIU M 3TH JaHHbIE [0 KaHaly Mepeiadn
MOCTYMAIOT B IYHKT YIpPaBJeHUs, e GOPMUPYIOTCS KOMaH/Ibl YIIpaBJIE€HUS.
2. cucremMbl (OPMHUPOBAHUS KOMAH] YIpaBJiIeHUs Ha O0pTy ynpasisiemoro oobekra (YO).
3. Ha KOMaHHOM IYHKTE YIPaBJICHHUS CUCTEMBI ((OPMUPOBAHHS CUTHAIBI KOMaH/T yIIPaBICHHUS.
4. KoMaHbl yripaBieHus popmupyroTcs kak Ha 60pTy (YO), Tak 1 Ha KOMaHJAHOM ITYHKTE.
5. Bonpoc. IIpu HaBenernn YO Ha 00BEKT ¢ U3BECTHBIMH 3aBEIOMO KOOPJAMHATAMH II€JIECO00pa3HO
MPUMEHUTD CITOCO0 YIPaBJICHHUS:

CaMOHaBeJIeHUE.
KoMaHsiHOe yripaBienue KPVY -1.

wn e

pagroTeNIeHaBEeICHHE B JIy4e.

4. aBTOHOMHOE yTIpaBJICHHE.
6. Bonpoc . Kaxoii metos HaBeieHUs obecnieunBaeT Oosiee riaakue (C MeHbIIeH eperpy3Koi)
Tpaekropuu aABmxkeHus YO mpH HaBeIeHUU Ha MAaHEBPHPYIOLIYIO LEJb:

1. Tlpsmoit MeTom HaBeICHHUS.
2. Merox KpHBOH MTOTOHH.
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3. Meroa mapamienbHOT0 COTMKEHUSI.
4. Merox NponopLUUOHATIBLHOIO HABEJCHHUS.
7. Bonpoc. Ynpasnenue nosieroM YO (pakeTbl) NPeANonaraeT yupaBieHUe:

BennunHoit ero CKkopoCcTH IBUKEHUS.
BennunHON IpOI0JIBHON CKOPOCTH IBUKECHMUS.

wn e

HampasienneM BekTOpa CKOPOCTH IBUKEHUS PAKETHI.

4. BenuuuHON M HaNpaBJIEHUEM BEKTOPA ITOJHON CKOPOCTH PAKETHI.
8. Bonipoc. OGecnieueHne yCTOWYMBOCTH 3aMKHYTOT'O KOHTYpa YIPaBICHHUS PaKeTOH, cTabminn3anus B
I10JIETE €T0 TMHAMUYECKUX XapaKTEPUCTUK IOCTUTArOTCS:

1. C nomMouibio aBTONUIIOTA, SABJISIFOIIETOCS 3BEHOM (PErysiTOPOM) B 3aMKHYTOM KOHTYpE
yIIpaBJICHUS U BBEJCHUS OOPATHBIX CBSI3€H, 00ECIIEYMBAIOIINX 33 JaHHOE KAYeCTBO MEPEXOIHBIX
IIPOLIECCOB I10 YIJIaM OTKJIOHEHUS M HAaKJIOHA TPACKTOPHUHU.

2. Ilytem n3MeHeHMs B IOJIETE a3pOIMHAMUYECKUX XapakTepucTuk YO.

3. BBezneHueMm xecTkoit 00paTHOM CBsI3U 110 YIII0BOMY HOJ0XKeHHUI0 Kopiyca YO.

4. Ilyrem 00y>XeHUs YaCTOTHOU MOJOCHI 3aMKHYTOI'0 KOHTYPa yIIPaBJICHUS .

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

3aMkHyTO CAY

Perynatop YO

e e

=)

€CTh OTHOIIIEHHE N300payKEHHIA:
L U(p)/E(p).2.Y(p)/G(p).3 E(p)/G(p). 4. Y(p)/E(P)
10. Bonpoc. Kakoe cooTHOLIeHHE ONpeaesieT NepeJaTouHyo GpyHKiuio 3aMKHyTol CAY
Perynatop YO

o &1

=)

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

11. Bonpoc. Ilepenarounast gyHKIus 1Mo ommodke oTpabOTKH BXOAHOTO BO3AeHCTBHS B 3aMKHYTON CAY
onpeJereHa COOTHOIIEHHEM

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

VYcTaHOBUBILIEECS 3HAUEHUE ONTHOKHU

()= lim -, (p)- G(p)]
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Jlnst cyuast, korna R(P) =5 u W,(p) =2/ (3p+1) u na sxozne aeiicteyer
g(t)=2t >G(p)=2/ p’

HalTH BCIIMYNHY yCTaHOBHBHIefICH OIIMOKU & yem =& (OO) .
L gycm = g(oo) = 10
2. 8ycm:8(00)20
3. 8ycm:8(00):5
4. ‘9ycm = 8(00) —> HeocpaHu41eHHo eo3pacmaem .

12. Bonpoc. B ycnoBusx 3anauu Nel 1 BKIItounTe B KOHTYp UHTETPATOpP 2-TO NOPSAJIKA U BBIYUCINUTE

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

BCIIMYHHY gycm

L &y =8(0)=5
2. &y =6(0)=0
3

gycm = 5(00) —> HeoZcpaHU4YeHHO so3pacmaemt .

4. &y =E(0)=2.
13. Bonpoc. B ycnousix 3agaun Nel2 BKIIOUMTE B KOHTYp UHTErpaTtop 1-ro nopsakKa v BIYUCINTE

BCIIMYHHY 8y = 8(00) I10 YKa3aHHBIM B 3a/1a4€ COOTHOLICHUAM

cn

Eyem = g(0)=0

Eyem = €(0) =0.2

w e

Eyem = 8(00) =9
4 Eyem= £(0) — neoepanuuenno sozpacmaem.
14. Bonpoc. /lunamudeckuii 00bEKT 3a/1aH TMHEHHBIM MU depeHIIHaTbHBIM

YpaBHCHHEM 2-ro IopsAaKa BUuJia

2y" (t) +10y'(t) + 4y(t) =6-u(t).
[IpuBectu naHHOE ypaBHEHUE K cucteme 2-x JIY mepBoro nopsijika, M Haimu BUJ MaTpULbl lepexoia A
1 MaTpulsl B B cucreMe ypaBHEHUHN COCTOSHUS

X(t) = A-X(t) + B-u(t)
3anucaTh ypaBHEHHUE BBIXOJA
y(t)=C-x(t) + D-u(t)

v naiimu matpuns Cu D

LAl 2 Bz{o} C=[1 0]; D=0

0 1 3
[0 1] 0

2. A= B:{}C:ﬂ 0]; D=0
2 5] 3
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3. A= _2 ﬂ Bzm c=[0 1]; D=0

voA=| _15} Bzm c=[1 0]; D=I.

15. Bonpoc. [IpeobpazoBars 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

LX) =[xt) x®] u'®)=[ut) u,@®)];
n"(t)=[n(t) n,()].

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

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

[0 4] {0.5 —0.2] {0.1 1}

A= ; B= ; G=

02 1 8 0 0 1

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

[0 4} {8 —0.2} [0.1 O}

A= :B= 0 G=

02 1 0.5 0 0 1

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

16. BOHpOC. MOXHO U B CASAAIIEM paanoJIOKaluOHHOM AaJIbHOMECPE C TOMOIIBIO (I)I/IJ'ILTpa Kanmana

copmupoBats Tekymme oneHku aanbHoct D(K) u ckopocTu cOmmkenus V, (K) mpu ycloBHH, YTO

HCIOJIB3YCTCA MOACIIb COCTOAHUSA

D) =Vo () Vo)=n,() u
sbinonnsemes  usmeperue (Habnooenue)

2, (k) = D(K) + i (K)

Ycaopue Ha6.HIO,Z[aCMOCTI/I HEC BBINIOJHACTCA U 3HAYUT HCJIb34.
Ycaopue HaG.HIO,Z[aeMOCTI/I HC OIIPCACIICHO U 3HAYUT MOKHO.
Ycaopue Ha6JIIO,Z[aeMOCTI/I BBITIOJIHACTCA U, CJICA0BATCIIbHO, MOXKHO.

Howobdhde

Panr MaTpUIlbl HaGHIOI[aeMOCTI/I CHUCTCMBI PAaBCH CANHUIIC U, CIICA0BATCIbHO, HCJIL34.
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17. Bonpoc. B ycnosusix 3agaun Ne 16 usmeHsiercst kanasl HaOIIOCHUS, T.€. UMEEM U3MEPEHUS
paaragbHON CKOPOCTH B BUE

z,, (k) =Vp (k) +n; (k).
MOXHO 111 B 5TOM ciiyuae chopMUpOBaTh OLEHKHU Tekyieil nansroctn D(K) u ckopoctu V. (k):

1. YcnoBue HaOIIOAEMOCTH HE BBIONHSICTCS U 3HAYUT HEJh34.
2. YcnoBue HaOIIOAaEMOCTH BBIMIOIHAETCA U, CJIEI0BATEIBHO, MOXKHO.
3. YcnoBue HabII01a€MOCTH HE ONPEAETICHO U 3HAYUT MOXKHO.
4. Panr maTpuiibl HAOIIOAAEMOCTH CUCTEMBI PaBEH JIBYM U, CJI€A0BAaTEIbHO, MOXKHO.
18. Bonpoc. iMeeM TMHEHHYIO THHAMHYECKYIO CUCTEMY C Iiepeaarounoi pynkuuein K(S),rme

s=(o+iw), 1.e. K(iw) - KOMIJICKCHAst YaCTOTHAs XapaKTEPUCTHKA CHCTEMBL. Ha BX0J1 CHCTEMBI
BO3JICUCTBYET CTAllMOHAPHBIN CITydalHbIN IIpoliece (momMexa), UMEIOIINM CTIEKTPAIbHYIO IIOTHOCTh
cpenneii momHOCTH G, (@) . YKa3aTh COOTHOLICHHE, KOTOPOE CIICAYET UCIIOIb30BATh ISl BHIYMCICHUSI

MOIIHOCTH P,,,, TOMEXHU Ha BBIXOJE CUCTEMBI:

1. P, =K(iw)-G,(w).
2. Py =Kl(io)/G,(w).
3. Py, =K(o)+G,(w).

4. Py = [ G,(@)K(io) -do.

19. Bonipoc. B cucreme ynpaBieHus: pakeTol Kiacca 3eMJis — BO3yX UCHOJIb3YeTCs CIocOO HaBeACHNUS -
pasMOTENIEHABECHHUE B JIyde. Y Ka)KUTE OTBET, COOTBETCTBYIOIINI IPABUIIBHOMY COCTAaBY HA3€MHOTO
KOMIUIEKCa CUCTEMBI PaJIMOyTIPaBICHHUS:

1. PJIC compoBoxaenus renu, PJIC conpoBokaeHHs pakeThl, pauoINHUs TIepeaud KOMaH/I
yIIpaBICHUS.
2. PJIC conpoBOXACHHMS [T, PAJHOHHAS MTepeIadil KOMaH]T yITPaBICHHUS.
3. PJIC conpoBoXAcHHS paKeThl, PaIMOJIMHUS TIepeadi KOMaH 1 YIIPaBICHUS.
4. PJIC conpoBOXKIACHUS TICIIH.
20. Bonpoc. IIpu HaBenennu OV Ha 11e71b 110 METO1Y NapAJJIEIHHOTO COMMKEHNS B KAUECTBE MapaMeTpa
pacoryiacoBaHusi, KOTOPHIH ONpeieNseT BeTUYNHY KOMaH/Ibl YIIPaBIECHUs, UCTIOIb3YIOT:

1. Vron mexay BekTopom ckopoctu OV U ero npoaoasHOM OChIO.

2. Yron mexay npooiabHoi ockto OY u nunueit BuzupoBanus LHEJIb-OVY.

3. Yroa Mexay 3JeKTpUYECKO 0ChbI0 aHTEHHBI OOPTOBOTO yIioMepa U BEKTOpoM ckopoctu OV.
4 CKOpOCTh U3MEHEHUS YIIIOBOTO MOJI0KEeHUS JIMHUK Bu3npoBanus L[EJIb — OV.

14.1.2. Jx3aMeHallMOHHBIE BONIPOCHI

1. CnocoObl  ynpaBneHuss arMochepHbIMU  OObEKTaMH.  ABTOHOMHOE  yIpaBJICHHUE.
CamonaBenenue. Komannnoe ympasnenue. PanuorenenaBenenue. KomMOMHUpOBaHHOE yIpaBlIeHHE.
Kparkas xapakTepucTtika crioco00B yrpaBiIeHHUS.

2. O6bekthl ynpasneHus (OY) 1 METOIBI MX HABEACHHUS.

JIByXTOU€UHbIE METOJbl HaBeAEHUs. MeToJ MpONOpLHOHAIBHOIO COMMXKEHHsI, METOJ] HAaBEIECHUS
[0 KPUBOM IOTOHH, METOJ MPSMOTO HABEIEHHs, METOJA MapajuleIbHOro cOmmxeHus. TpexroueyHblit
METOJl HaBEJICHHsI: METOJl COBMEIIIEHUSI.

3. CnocoObl cO3AaHusl YNPABIAIOMMX CHJ MpPU Pa3IMYHBIX a’dpoAvHamMHueckux cxemax OV.
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N3mepurenbHas, KOMaHIHAs U UCHOJHUTEIbHAS CUCTEMbI KoopAuHAT. KOHTyp cneasiiero ynpaBieHus U
€ro OCHOBHBIC 3B€HbS. YIIpaBJICHUE NPOCTpaHCTBEHHBIM JBIkeHneM OVY. Ilepenarounas ¢pynkius OV.

Aprommunior (AIl) m 3BeHO «AIl-OY». OOmas ¢yHKIHOHATBHAS CXeMa PaJAUOAIEKTPOHHON
cuctemsl yrpasieHus (POCY).

4. Maremaruyeckue MOJETH TPOIECCOB M OOBEKTOB B MPOCTPAHCTBE COCTOSIHHUM 3aMKHYTOM
cucTteMbl yrpasieHus. HaOnromaeMocTh U yrpaBisieMOCTh JuHaMU4eckux cucrteM. [locTaHoBKa 3amauu
CHUHTE3a ONTUMAJIbHOW CHUCTEMbI PAJMOYIPABICHUS B IPOCTPAHCTBE COCTOsIHUI. KpuTepun u nokaszareinu
3¢ GEeKTUBHOCTH — UHTErpaibHBIA KBaJpaTuyHbli (yHKIMOHAN KauecTBa JletoBa-Kanmana; jgokanbHBbIM
(byHKIIMOHAT KayecTBa.

5. CTpykTypa anroputMa ONTUMAJIBHOTO VIPABJICHUS B JIMHEHMHOM TrayCCOBCKOM 3aj1aye
ONTHMHU3ALMU C KBaJpaTUYHBIM KpuTepueM KauecTBa. OCOOEHHOCTH cUHTEe3a HecTaluoHapHbIX POCY.
CoBmecTHas ¢QunbTpauus M mnapamerpudeckas wuiaeHTHukanus. OOoOIIEHHAas CTPYKTypHas cxema
ontumanbHou POCY.

6. Tounocte POCY. Knaccudukarus ommOOK ynpaBieHUs U MOKa3aTed TOYHOCTU. [IpuumHBI
MOSIBIICHUS OITMOOK YIIPABICHUS ¥ IPOMAaXOB.

7. lloteHmuanbHas TOYHOCTh ontuMmaidbHOM POCY. Metonuka pacuera IUHAMUYECKUX U
¢GuryKTyannoHHbIX omMOOK cucteMm ympaBineHus. IIpoexktupoBanne POCY ¢ wucnosip3oBaHuEM
MMHUTAIIMOHHBIX Monener Ha OBM.

8. CTpyKTypHBIE€ CXEMBI TOJIOBOK CAMOHABEACHUS: AKTUBHBIE, MTOJTyaKTUBHBIC, MACCUBHBIE. CXEMBI
YIJIOMEPHBIX TOJIOBOK CAMOHaBeleHUs. Mo/iesIn KOHTYPOB CAMOHABEICHUS.

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

9. IlpuHIMOBI TOCTPOCHMSI CUCTEM paauoTeneHaBeAeHUs. CUCTEMa HaBEIEHUs MO PagUOIyudy.
Pamuonuuus  ympaBinenuss B paauonyde. CTpyKTypHass cxeMa KOHTypa paJuoTelICHABEICHUS.
[lepenarounbie yHKIIMM OCHOBHBIX 3BEHHEB KOHTypa pajauorereHaBefncHUs. McTouHuku ommOOoK mpu
pPaguoTENCHABECHUN. Onenka TOYHOCTH CUCTEM paguoTeNeHABECHUS. JlanbHOCTB
paauoTeICHaBEICHUS.

10. PagmocpesnctBa cucteM KOMaHJIHOTO —crleasiiero ympasieHus. KoopauHarel cucteMm
KOMaHJHOTO YIpaBlIeHUsI TpPU HABEIEHWU METOIOM COBMEIIEHUS M MapajuIeNbHOTO COMMKECHHUS.
O YHKIIMOHATBHBIE U CTPYKTYPHBIE CXEMBI.

Komannnass panuonuaus. KomaHnHas paauolMHMUS KaKk 3BEHO CHUCTEMbl  CIEASIIETO
PaguoyIIPABIICHHUS.

OYHKIMOHATBHBIE CXEMbl U OIEHKAa TOYHOCTH KOMaHAHBIX cucTeM. OImUOKK MpU KOMaHTHOM
yrpasiieHuH. J[aIbHOCTh EUCTBUA.

11. Knaccudukanus cucreM aBTOHOMHOTO yrpaBieHHs. V3mepurenbHble YCTPOICTBA CHCTEM
ABTOHOMHOTO  PaJUOYIPABICHUS: PATUOBBICOTOMEPHI M  PAAUONAIBHOMEPBI;  JIOIJIEPOBCKUN U
KOppeNsUOHHBIA u3Meputennn ckopoctu. OO63opubie OoproBeie PJIC. IlaccuBHBIE aBTOHOMHBIE
paauocuctembl.  CHucTeMbl  aBTOHOMHOTO  pPagUOYyNpaBI€HHs C  paclo3HaBaHHEM  0Opa3oB.
[TomyaBTOHOMHBIE CUCTEMBI PaJUOYIPABICHUS C UCIOIB30BAHUEM CIYTHUKOBBIX PaJlOHABUIALIMOHHBIX
CUCTEM.

12. Kparkas xapakTepuCTHKa M CpaBHEHHE CIOCOOOB ymIpaBlieHUs. bopTOoBOW W Ha3eMHBIH
CEerMEeHT KOMITJIEKCOB paauoymnpasieHus KA. OcoOeHHOCTH HCTIOIB30BaHUS PATUOTEXHUYECKUX CUCTEM B
Ha3eMHBIX KOMILIEKCaX KOHTPOJIS TPACKTOPUH U yrpaBieHus qBrkeHueM KA.

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

14.1.3. Tembl onIpOCOB Ha 3aHATHSAX

CriocoObl ympaBieHus: aTMOC(EpHBIME 00BEKTaMU. ABTOHOMHOE yrpaBieHue. CaMOHaBeICHHE.
Komanmnoe  ympasnenume. PamuotenenaBenenme.  KomOuHmpoBanHoe — ympaBieHnue.  Kparkas
XapaKTEePUCTHUKA CITIOCOOOB YIIPaBICHUS.

O06bexThl ynpasinerus (OY) 1 METOIbI UX HABEIACHUSI.

JIByxTOUEUHbIE METOABl HaBeAEHUS. MeToA MPOMOPIIMOHAILHOTO COMMKEHHUS, METOJl HaBEICHHS
[0 KPUBOW IOTOHHM, METOJ MPSMOTO HAaBEACHUS, METOJ IMapaJlIeIbHOrO COMMKEHUs. TpexTOYeuHBIH
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METOA HaBCACHUA: MCTOA COBMCIICHMA.

CriocoObl  cO3MaHUs  YIPABIAIOMIMX CHJI TPH PA3IMYHBIX a’3poAMHAMHUYEcKuX cxemax OV.
W3meputenbHas, KOMaHIHAs U UCHIOJHUTENbHAS cUCTeMbl KoopauHat. KoHTyp cieasiiero ynpaBieHus u
€ro OCHOBHBIE 3B€Hbs. YIIPaBJIeHUE MPOCTpaHCTBEHHBIM aBmxkeHueM OV. [lepenarounas ¢pynkuus OV.

Asrommuior (AIl) u 3BeHo «AIl-OY». OOmas (yHKIMOHANBbHAS CXeMa PaJIUOICKTPOHHOU
cuctemsl yrpasienus (POCY).

Maremarudyeckie MOJEIH TPOLECCOB M OOBEKTOB B MPOCTPAH-CTBE COCTOSIHMNA 3aMKHYTOMN
cucreMbl ympasieHusa. IlocraHoBKa 3azaunM CUHTE3a ONTHMAJIbHOM CHUCTEMBI DPAJUOYIPABICHUS B
IPOCTpaHCTBE cocTosHui. Kputepun m mokazarenu 3QQeKTHUB-HOCTH — UHTETPAIbHbIN KBaJpaTHUHBIN
¢bynkumoHan kayectBa JleroBa-Kanmana; nokanbHbI (DyHKIMOHAJ KayecTBa. HEOOXO-IAMMBbIE YCIOBUS
cunreza POCY: HabmonaeMoCTh U yrpaBiisie-MOCTh JUHAMHYECKUX CUCTEM.

Crpykrypa anroputMa ONTHMAJIBHOIO YIPAaBICHHS B JIMHEHHOW TIayCCOBCKOM 3aaade
ONTHMHU3ALMU C KBaJpPaTUYHBIM KpuTepueM KauecTBa. OCOOEHHOCTH CHMHTEe3a HecTanuuoHapHbix POCY.
CoBmectHas ¢uibTpauus M napaMmerpuyeckas uaeHTuukanus. OOoOIIeHHas CTPYKTypHas cxema
ontumanbHou POCY.

Tounocts POCY. Knaccudukanuss ommOOK ympaBleHUs M IOKazaTeaud TOYHOCTH. IlpuumHeI
MOSIBJIEHUS OLLIMOOK YIPABIEHUS U IPOMaXOB.

[ToreHumanpHas TOYHOCTH onTUMabHOM POCY. Meroauka pacuera JUHAMUYECKUX U
¢GuryKTyannoHHbIX omMOOK cucteMm ympaBineHus. [IpoexktupoBanne PICY ¢ wucnosip3oBaHuEM
UMUTALMOHHEIX Mozeied Ha DBM.

Bunbl cucrem. CTpyKTypHBIE CXE€MBI T'OJOBOK CAMOHABEIECHUS: AKTHBHBIC, IIOJyaKTHUBHBIE,
naccuBHbie. CXEMBbI YIIIOMEPHBIX TOJIOBOK CaMOHaBe/eHUs. Mojieln KOHTYpOB caMOHaBeAeHus1. Mopenu
pPaZnOCPEICTB U MIOMEX B KOHTYpax CaMOHABEICHHUS.

AHaIIUTUYECKUE METO/bl MCCIICOBAaHUS KOHTYPOB CaMOHaBeAeHUs. MonenupoBaHHE KOHTypa
caMOHaBe[ieHUsl. TaKTUKO-TEXHHUYECKUE I[I0Ka3aTelu paguo3JEKTPOHHBIX CHUCTEM CaMOHaBEACHUS:
JaTbHOCThH, pa3peliaroias CriocoOOHOCTh MO KOOPJAUHATAM, TOYHOCTb.

[IpuHIMIIBI TIOCTPOCHUSI CHCTEM paauoTencHaBereHuss. CucremMa HaBEJACHUS IO PATAOIYY.
Pannonuaus ympaBnenuss B paauonydye. CTpyKTypHass cXeMa KOHTypa paJuOTElICHABEICHUS.
[lepenarounblie (pyHKIIMM OCHOBHBIX 3BEHbEB KOHTYpPA PaliOTEICHABEICHNUS.

HcTounuku ommOOK mpu paanoteneHaBeneHnd. OleHKa TOYHOCTH CUCTEM paJHOTelIeHABEICHUS.
JlanbHOCTB paiMOTEIICHABEACHUS.

PanuocpencTsa cucreM KOMaHAHOTO cieslIero yrpasieHus. KoopauHarel cucTeM KOMaHAHOTO
yIpaBJIeHUs MPU HaBEIEHUU METOAOM COBMEIICHMS U MapayljieNlbHOTo cOmbkeHus. OyHKIIMOHABHBIE U
CTPYKTYPHBIEC CXEMBI.

Komannnass panuonunus. KomaHnHas paJdonvHHMS KaK 3BEHO CHCTEMBl  CIEISIIETO
paauoyIpaBieHUs.

OYHKIMOHATIBHBIE CXEMBbI U OIEHKAa TOYHOCTH KOMaHAHBIX cucTeM. OmuOKM Mpu KOMaHTHOM
yrpasiieHuH. J[anbHOCTh EUCTBUA.

Knaccudukanusi cucreM aBTOHOMHOIO YIpaBiieHUs. l3MepuTenbHble YCTPOMCTBA CHCTEM
ABTOHOMHOI'O  PaJHOYIIPaBICHUSA: PaAUOBBICOTOMEPBl M  PagUOJaIbHOMEPBI; JOILUIEPOBCKUN U
KOppENLMOHHBIN u3Meputenn ckopoctu. O03opubie OoproBeie PJIC. IlaccuBHble aBTOHOMHBIE
panuocuctembl.  CHCTeMBl ~ aBTOHOMHOTO  DPaJHOYIpaBI€HUsS C  pacro3HaBaHHEM  00pa3oB.
[TomyaBTOHOMHBIE CUCTEMBI PaJMOYIIPABICHUS C MCIOJIb30BAHUEM CIYTHUKOBBIX PAJMOHABUTAllMOHHBIX
CHCTEM.

KOMaHI[HO-I/ISMepI/ITe.HBHBIe KOMITJICKCBI KOCMHUYCCKUX PAOAUOCUCTEM YIIPABJICHUA.

Knaccudukanus n ocooeHnoctu paauoynpasienuss KA. OyHKIMOHaIbHAS U CTPYKTYpHAs CXeMa
cucteMsl ynpasieHnus KA.
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Kparkas xapakTepucTuka U cCpaBHEHHE CIIOCOOOB ympaBieHus. bopToBoil M Ha3eMHBII CErMEHT
KoMIuIekcoB paguoymnpasieHus KA. OcoOSHHOCTM UCHONB30BaHUS PAJUOTEXHUYECKUX CUCTEM B
HA3E€MHBIX KOMIIJIEKCAX KOHTPOJIS TPAEKTOPUI U yIipaBiieHUs ABHKeHHEM KA.

PaI[I/IOCI/ICTeMBI YHIpaBJICHHUA U UX HNPOCKTHPOBAHHUC. OCHOBHBIC 3TAaIIbI IMPOCKTUPOBAHUA U HX
coacpKaHue. HpoeKTI/IpOBaHI/IC PaauoCUCTEM YIIpaBJICHUS C UCIIOJIB30BAHUEM UMHUTAIUOHHBIX MOI[CJ'ICﬁ.

14.1.4. TeMbl JOMAIIHUX 3aaHUH

Tema 1. CriocoOsI ynpaBiieHus: 1 METOABI HaBeneHUs . Kunemarnueckue 38eHbst POCY
3amava 1. Pakera HaBOAMTCS MO METOJY IMOTOHU HA II€JIb, KOTOpask JBMKETCS MPAMOJIMHEHHO Ha
BcTpeuHoM Kypce. [loneT nenu ropuzonTanbHbiii. HaganpHbie yCIoBHS (110 BapUaHTaM):

[locTpouth BapuaHThl KHUHEMATUYECKUX TPACKTOPUWA PAKETHl, OMNpPENETUTh MaKCUMAaJIbHbIC
MOTIEpEYHbIe YCKOPEHHSI, CPABHUTh MAaKCUMaJIbHBIE IEPETPY3KH B CIy4ae MEJICHHBIX U OBICTPBHIX LIEJICH.

3amava 2. [locTpouTh TPAaEGKTOPHIO PAKETHI MPU HABEIACHUM HA II€JIb IO METOJY NapayljieabHOTO
commkenusa Llens ABMKeTCS MPSIMOJIMHEHMHO Ha BCTpEYHO-TepeceKarolemMcs Kypce. Onpenenuts yroi
YOPEXKICHUS U BPEMsI YCIIOBHOM BCTPEUH MPH CIACAYIOMIMX HAYaJIbHBIX YCIOBHUSAX: =10 KM,

Tema 2. JluHaMH4YecKHE XapaKTEPUCTUKU 3BEHbEB B 3aMKHYTOM KoHType POCY; omnucanue
CHUCTEM Ha OCHOBE IMEPEMEHHBIX COCTOSHHUSA.

3anmaua 1. JQunamuueckas cuctema (JC) 3amana 1Y n — ro mopsiaka (n=2; 3), onpeaensonmm
CBSI3b «BXOJI-BBIXOJ» CIICYIOIIETO BUIA

C 3aJaHHBIMH HaudaJbHBIMU YCIOBUSMH. [ pa3HBIX BapHaHTOB 3aJaHbl PA3IMYHBIC 3HAYCHUS
ko3 dunmenton ak u bk. Haiitu npencrasnenne monenu JIC B ¢popme cuctemsl n 1Y mepBoro nopsiika.
[IpencraButh cTpykTypHyt0 cxemy JIC mis mepeMeHHBIX COCTOSHUS. VICIonb3ys TakeT MporpaMm
Simulink BemmonHuTe MoaenupoBanue [IC u HabMrOMATh BHIXOJHOW CHTHAT IPU TMOAa4Ye Ha BXOJ CUTHaja
B BHJIE CIMHUIHON CTyNeHYATON (DYHKITMH W TAPMOHHYECKOTO CUTHAJIA.

3anmaua 2. B ycnoBusix mpeasiayiiei 3a1a4n BHIMOIHUTD AeWcTBUS A HaOmoneHus B Simulink -
Mmozenn (hazoBoro moprpeta JIC npu pa3HBIX Hadya bHBIX YCIOBHUSX.

Tema 3. Cratuctuueckas Teopus ONTUMAIBLHOTO YIIPABICHHS THHAMUYECKUM 00bEKTOM

3amava 1. Jlms TUHAMUYECKOH CHCTEMBI, MOJIEIbh KOTOPOW 3aJaHa B MPOCTPAHCTBE COCTOSHUH
ypaBHEHUSMHU BHUJA

,)?(t):A-x(t)+B-u(t)’
y(t):C-x(t)+D-u(t)1

rne A, B, C, D — 3ajaHHble 4MCIIOBBIE MAaTPUIbl COOTBETCTBYIOIIEH Pa3MEPHOCTH, ONPEAEIUTD
BBITOJIHSIOTCS JIU YCJIOBHSI HAOIIOIAaeMOCTH U YIPABISEMOCTH .

3amaua 2. 3anucarb U OOBSICHUTH COJEp)KaHUE JIOKAIBHOTO M TEPMUHAJIBHOTO KpPUTEPUEB
ynpasienust POCY.

3amaga 3. OObsACHUTH cieUUKY 3a7a4 JUHAMUYECKON ONMTHUMHU3AINK TI0 CPABHEHHIO C 3aja4a-
MU CTaTn4yeckor onTuMu3anuu. [Ipusectu npumepsl.

3anaqa 4. M3710)KUTh CMBICIIOBOE COZIEPKAHUE TEOPEMBI PA3/IEICHUS U YCIOBHM €€ IPUMEHEHHS.

Tema 4. POCY B pexume caMOHaBEIECHUS

3amaga 1. [IpencraBuTh CTPYKTYpPHYIO CXE€MYy aHAJIOTOBOTO JuHeiHoro ¢uisrpa Kammana , xo-
TOpBIN (hOPMHUPYET ONTUMAIIbHBIE OLIEHKU YIJIOBOM KOOPAMHATHI , KOTOpasi UMEET JUHA-MUKY BO BPEMEHHU
B BHJIE MOJIMHOMA: a) — CTENEeHH HYyJb; 0) — MepBOil CTEeNeHnHU; B) — BTOPOH cTeneHu. BxonHoil curnan
¢bubTpa — NpsMble U3MEPEHUS YIIIOBOM KOOPAMHATHI C aIUTUBHBIM I'ayCCOBCKUM OEJIBIM IIIYMOM.

3anaya 2. Cnensimuil paguoIoKaMOHHBIN JaJbHOMEP MPOSKTHPYIOT B BUE TUHEHHOTO (puib-Tpa
Kanmana [1s1 MOZIEM COCTOSIHUS B BUJIE
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D(t) =V, (t); Vo) =n,t) u
evinonnsiemess  usmepenue (Habmooenue)

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

rae - Oenblil rayccoBCKUil myM. B kauecTBe HaOMIONEHMIA MCHONB3YIOTCS JaHHBIE Jalb-HOMEpA .
MOXHO J11 3TO peain30BaTh OLEHKU TEKYIEH 1aJbHOCTH U CKOPOCTH ?

3amaga 3. B ycnoBusix 3amaun Ne3 paccMOTpeTh CIEHApUil C TEM K€ BOIMPOCOM, KOT/a BBHIMOJI-
HSIOTCS U3MEPEHHS CKOPOCTH CONMKEHUS, T.€. .

2, () =Vp (k) +1n, (k)

Tema 5. POCY B pexunme KOMaHJHOTO YIIPaBJICHHUS.

3amaua 1.

B cucreme KPVY-1 HaBeneHue pakeTsl Ha 1esb Ha Kypcax OIM3KHUX K BCTPEYHOMY MJIU JOTOHHO-MY
OCYLIECTBIIIETCA IO MeToay Hakpeltusa ¢ HenonaswkHoro KII. PaccMmorpers kuHemarmueckue
COOTHOIICHHSI B BEPTUKAIBHOW IUIOCKOCTH TpH HaBeneHHH. COCTaBUTHh (PYHKIMOHAIBHYIO CXE-MYy
CHUCTEeMBbl. VYKa3aTb IIOACUCTEMbI U3BJIE€YEHUsS HHGPOpMALMK JUIs OLEHKH IlapaMerpa yIJIOBOIO
paccoracoBaHus, MOICUCTEMBI (POPMUPOBAHMS KOMaHJ YIPABJICHUs, Nepeladd KOMaHI Ha Pa-KeTy U
MOJICUCTEMBI OTPAOOTKHU 3TUX KOMaH]I.

3agaqa 2.

B cucreme KPY-1 HaBeneHue pakeTsl Ha Liellb Ha Kypcax ONM3KUX K BCTPEYHOMY MJIM JIOTOHHO-MY
OCYLIECTBIIIETCA IO MeToay Hakpeltus ¢ HenojaswxkHoro KII. PaccMmoTrpers kuHemarnueckue
COOTHOILIEHHUS] B BEPTUKAIBHOM IUIOCKOCTH MNpH HaBeJeHUH. COCTaBUTh (PYHKIMOHAIBHYIO CXe-My
CUCTEMBI. YKa3aTb IOJCUCTEMbI M3BJICUEHUS MH(POPMAIMK AJI OLEHKU JIMHEWHOTO OTKJIOHEHUS PaKeThl
OT HarpaBJIeHHsI Ha 11eJIb, 10JICUCTEMBI (POPMUPOBAHUS KOMaH]l IIPABICHUsI, IEpeAaun KOMaH ]l Ha paKeTy
U TIOZICCTEMBI OTPAOOTKH 3TUX KOMAaH/I.

Tema 6. POCY B pexnmMe aBTOHOMHOTO yIIPaBJICHHUS

3amaua 1. B cucremMe aBTOHOMHOrO YIpaBlIEHUS BBINOJHSETCS YIpaBiI€HUE BBICOTOM IOJeTa U
60okoBbIM OTKJIOHeHHEeM OVY. IlpuBecTH SKBHBaJIEHTHYIO CXE€MY KHHEMaTHUECKOrO 3BEHA U CHU-CTEMbI
yhpaBieHus B 1iesoM. PaccMoTpeTs crnocoObl oOecrieueHus: ycTOMUMBOCTH KOHTYpPa YIpaBICHUSI.

14.1.5. Bonpocbl Ha CAMONIOATOTOBKY
ITepBasi KOHTPOJIbHASA TOYKA

1. Cucremsl koMaHgHOTO panuoymnpasieHuss — KPY-1. O6miee onmcanue CTpyKTyphl KOMILIEKCA
yIIpaBieHUs] © 0COOEHHOCTU CHCTEMBI.

2. Cuctembl kKoMaHgHOTO paauoymnpasieHus — KPY-2. OO0miee onucanue CTpyKTypbl KOMIUIEKCA
yIIpaBieHUs] © 0COOEHHOCTU CHCTEMBI.

3. Cucrembl koMaHAHOTO paauoynpasieHus — KPY-3. O0miee onmcanne CTPYKTYphl KOMILIEKCA
yIIpaBiIeHUs] © 0COOEHHOCTU CHCTEMBI.

4. Cucrtemsbl paauo TeneHaBeaeHust . OOmiee onucaHue CTPYKTYphl KOMIUIEKCA yIpaBie-HUS U
0COOCHHOCTHU CUCTEMBI.

5. Cucrembl caMOHaBelEeHUS W MX pa3HOBUAHOCTH. OOmiee omucaHHe CTPYKTYpbl KOMILIEKCa
yIIpaBieHUs] © 0COOEHHOCTU CHCTEMBI.

6. CucteMbl aBTOHOMHOTO yrpasiieHus. OO1iee onrcaHue CTPYKTYpbl KOMIUIEKCAa YIpPaBIE€HUS U
0COOCHHOCTHU CUCTEMBI.

7. IlonsiTue (ha30BbIX KOOPIMHAT 00BEKTA yIipaBieHus U 1enn. Pa3oBasi TPaeKTOPHSL.

8. Kunemarnueckas Tpaektopus aBwkeHuss OY. TpexTodeuHbli METOA HABEAEHUS — METOJ
HakpbITHs Lenu. [Tapamerp paccoriacoBaHus P BEIPAOOTKE KOMAH/IbI.

9. Kunemarnueckass Tpaekropus ABvkeHus OY. TpexToueuHbli METOJ HaBEIEHUS — METOJ
npsiMoro HaseneHus. [lapameTp paccoracoBanus IpyU BEIpaOOTKE KOMaH/IbI.
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10. Kputepun Boi6opa Tpedyemoii Tpaekropuu 1Buxenust OV.

11. Obmas xapakTepucTUKa METO/Ia MPONOPIIMOHATILHOTO HaBeAeHUs. Kpurepuit onTUMaabHOCTH.
HaBurannonnas koHctaHTa. HaBeneHue no MeTOAy KpHBOM TMOTNOHHW; IapaMeTp, OMNPENEIISIOIINI
BEJIMYMHY KOMaH/Bbl.

12. OOmas XapakTepucTHKa METoAa MPONOPIHMOHAIBLHOTO HaBeleHus. Kpurepuil ontu-
ManbHOCTU. HaBurannonHas xoncranta. HaBenenue mo mMeToay mapajuiebHOro CONMKEHUS; mapameTp,
OTIpEIETAIOINI BETNYMHY KOMaH/IbI.

13. Crioco0OsI co3aHusi HOPMAJIBLHOTO YCKOPEHUS TpH yIpaBieHuH JIA 1 uX 0COOCHHOCTH. Yo
CKOJIB)KEHUS U YIrOJl aTaKu.

14. O6Go01IeHHas! CTPYKTYpa CUCTEMBI yIpaBiieHus. Tun nepenatodyHoil GyHKIUHA KPECTOKPBIIOTO
JIA. BXOaHO U BBIXOJHOM CUTHAJIBI.

15. ABTOonmIOT U €ro GyHKIIMU B KOHTYPE yIpaBieHUs. XapaKkTep 0OpaTHBIX CBA3EH U UX BIMSHUE
Ha JuHAMUKY noBeneHus: OY.

16. CoctaB pagrocpencTB U uX (PyHKIUU B KOMIUIEKCAX KOMaHJIHOTO YIIPABICHUSI.

17. ®yHkuuoHanpHas cxema KOHTypa ymnpasieHus ans cucreMbl KPY-1. Ha3pare ucrounHuku
olInO0K HaBeneHus B cucreMax KPY-1.

18. Komaninas paguonunus B koutype KPY -1: ciocoOb1 yrmotaenust; tpedoBanust k KPJI.

19. IlpeacraBneHue NUHAMUYECKUX cCHCTEM B (opMe ypaBHEHHUH M7 MEPEMEHHBIX COCTOSHHSL.
Haiitu ypaBHEHHS COCTOSHUS W TPEICTAaBUTH CTPYKTypy cucteMbl st JIC BTOporo mopsiaka mnpu
OTCYTCTBHUHM HYJIEH MepenaTouHon (HyHKIIHH.

20. IpencraBnenne auHamuueckux POCY B dopme ypaBHEHUI IS NMEPEMEHHBIX COCTOSI-HUSI.
Haiitu ypaBHEHHsI COCTOSHMS W MPEACTaBUTh CTPYKTYpy cucTeMbl g OY BTOpo-ro mopsjaka mIpu
HAJIMYUH HYJIEH TepeaTouHon (GyHKINH.

BTOpaﬂ KOHTPOJIbHas1 TOYKa

21. OObsACHUTH XapakTep BIMSHMS IOPS/IKA acTaTu3Ma Cielsuieil cucTeMbl Ha JUHAMHUYECKYIO
omKOKy 0TpaboTKH TpeOyeMOro CurHaja Ha BXOJIe 3aMKHYTOM CUCTEMBI.

22. O6bsicuuth HazHaueHue U ¢pyHkuu [IN]] perynastopa B KOHTYpe yNpaBieHUs U MPUHIIUII €T0
YCTPOMCTBA.

23. M3noxuTh MOCTAHOBKY 3aJlaud CHHTE3a ONTHUMAJIbHOM cHCTeMbl ymnpasieHus. Kpurepun
kadectBa POCY: nokalbHOE M TEPMUHAIILHOE yIIpaBiIeHUE. Teopema pa3nencHus.

24. V310XUTh MOCTAHOBKY 3aJa4yd ONTHUMaJIbHOM (PUIBTpalluu JUIsl CUHTE3a paAHMOTEXHUYECKUX
CIIEIAIINX U3MEPUTETIEH.

25. CTpykTypa onTUMaNbHOro JInHelHoro ¢punsrpa. Punstp Kanmana.

26. Ilopsanok pemieHus 3aJadd CUHTE3a CIEALIET0 M3MEpPUTENs MapaMeTpa paJHOCUTHAla B
CHUCTEMaXx JIUCKPUMUHATOPHOI'O TUIIA.

27. OyHKUMOHAJbHAA M CTPYKTypHass cxema (OpPMHpPOBAaHUS paauoiyda B CUCTEME
paguoTeNeHaBEeICHNUS.

28. ®yHKIMOHAIBHAA U CTPYKTYpHAsl CXeMa IPUEMHON 4aCcTU PaJUOJIMHUHN HaBECHUS B JIyUe.

29. ICTOYHUKH MOTPEIIHOCTEN B CUCTEMAX YNPABJIEHUS, HCTIOIB3YIOIIUX PAANOTEIICHABEACHNUE.

30. Mznoxure Kiaccu(UKAIMIO CHUCTEM CAMOHABEAEHHUS MO NPU3HAKY MECTa paclOIOKEHHS
MCTOYHHKA AJIEKTPOMArHUTHOTO U3TyUECHHUS.

31. Uznoxure knaccu(UKAIUIO CHCTEM CaMOHAaBEICHMS IO NMPU3HAKY KMHEMAaTHYEeCKOTO METOJa
HaBE/ICHHUS.

32. Onpenenute MOHATUE TEKYLIETO ITpOMaxa.

33. IlepeunciuTe OCHOBHBIE METOABI HABEACHHs, NPHUMEHSEMBbIC [UIS MAaJOMOIBM)KHBIX H
OBICTPOABIIKYIIMXCS LIETEH.

34. YrnoBele AMCKPUMHUHATOPHI TOJIOBOK CAMOHABEAEHUS. MICTOUHUKN MMOIPEIHOCTEN YTr-JIOMEPOB
B CUCTEMAaX CaMOHAaBEJCHUS.

35. Tunbl yrIIOMEpHBIX KaHAJIOB I'OJIOBOK CAMOHABEACHHUS. YIIIOMEP CO CIEASIIMM THPOIPUBOIOM.

36. Tumbl yrJOMEpHBIX KaHAJIOB TOJOBOK CAMOHABENICHHUS. YIJIOMEp CO CIEAsIIed aHTEH-HOU U
JaTYNKaMH YITIOBBIX CKOPOCTEH.

37. Knaccugukaius cucteM aBTOHOMHOTO PaHOyIPaBICHUSI.
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38. Tumbl ¥ XapaKTepUCTUKU U3MEPHUTENCH apaMeTpoB coOCTBEHHOTO BHKeHUs YO.

39. OO6nacti TpPUMEHEHUs, JOCTOMHCTBA M HEIOCTAaTKH PAJUOCUCTEM C aBTOHOMHBIM
yIpaBJICHUEM.

40. DOtanbel npouecca npoektupoBanus POCY. Ponb MeTON0B MareMaTH4eCKOro CHHTE3a U
MaTeMaTH4Ye€CKOr0 MOJICIMPOBAHUS CUCTEM MTPU MPOEKTUPOBAHUU.

14.1.6. Temb1 1a00paTOpHBIX padoT
HccnenoBanue npoueccoB B CUCTEMAaX YIIPABICHUS .
CuHTe3 1 uccileoBaHue ONTUMAJIBHONW CUCTEMBI YIIPaBIIEHHs PAKeTOM B peKUME CaMOHABEICHUS
VYriomepHas ciensuiasi CUCTEMa C KOHUYECKUM CKaHUPOBAaHUEM JIMarpaMMbl HalIPABJIEHHOCTH.

14.2. TpeOoBaHMs K OLIEHOYHBIM MaTepPHUAJIaAM JIJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSMU
310POBbS M1 HHBAJH/I0B
Jns aun ¢ OorpaHMYEHHBIMH BO3MOXKHOCTSMM 3[I0POBbSl M HMHBAJUAOB MPEIyCMOTPEHBI
JOTIOJTHUTEIBHBIE OLEHOYHBIE MaTepualbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmue 14.
Tabnuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHUBAHUS JJISl JIUIl C OTPAHUYEHHBIMH BO3MOXKHOCTSMU
3]I0pPOBbSI M1 HHBAJIHUIOB

Kareropuun Buipl 10MOMHUTENBHBIX OLIEHOUHBIX @DOopMBI KOHTPOJIS U OLIEHKH
00y4aroLuxcs MarepuasoB pe3yabTaToB 00yUEHUs

TeCTBI, IIHMCBbMCHHBIC CaMOCTOATCIIbHBIC

[TpenmyiecTBEHHO MUCHMEHHAS
paboThI, BOIIPOCHI K 3a4ETY,

C HapyleHUsIMU

ciryxa IIpOBEpKa
X KOHTpPOJIbHBIE PA0OTHI POBEp
C napymenusmu  CobecenoBaHue 110 BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO ycTHasl TpoBepKa
3pEeHUs OIIPOC 10 TEPMUHAM (MHIMBUyaIbHO)
C napyuieHussMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOpPHO- KOHTPOJIbHBIE paboThI, MMCbMEHHbIE  [IpenMyIiecTBEeHHO AUCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOSITeNIbHBIE paObOTHI, BOIPOCHI K METOAMHU
anmnapara 3a4eTy
C orpanunuenussmMu o  TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IpOBEPKA
o0IIeMeTUITTHCKUM paboThl, BOIIPOCHI K 3a4eTy, METOAMHU UCXOIS U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ 0OYYaIOILIErocsi Ha MOMEHT NPOBEPKU

14.3. MeToguueckne peKoOMeHAAIMH M0 OLleHOYHBIM MATEPHAJIAM [JIsl JTUL ¢ OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS 1 MHBAJIN/10B

I[J'ISI Jan, ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMHU 3O0POBbSA W HHBAJIWIAOB IMPEAYCMATPHUBACTCA
nocTynHas popMa npeocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, & UMEHHO:

— B Ie4aTHoM (opme;

- B Iie4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/1aHUS BCIYX;

- Npe0CTaBIIEHUE 3aJIJaHHsl C UCTIONIBb30BAaHUEM CYpPJIOTIEPEBO/IA.

JluiaM ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMH 3/I0pOBbsI M MHBAJHJaM yBEJIMUYMBACTCS BpeMs Ha
IMOATOTOBKY OTBETOB Ha KOHTPOJBHBIC BOIIPOCEHI. 21)'[5[ TaKux o6yqa}oumxcs1 npeaycMarpmuBacTCAa
nocTymnHas popMa npeocTaBiIeHUs OTBETOB Ha 3a/1aHUs, @ UMEHHO!

— MACbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHNUEM YCIYT aCCUCTECHTA;

- IpeCTaBIeHNE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHHA PE3YJILTATOB 06yquH51 Jiul € OrpaHMYCHHBIMU BO3MOXHOCTAMU
370POBBSI ¥ MHBAJIWIOB 110 AWCIMIUIMHE TPEIyCMaTPUBAET IMPEAOCTaBiIeHnEe MH(OpMaruu B (opmax,
alaTUPOBAHHBIX K OTPAHUYCHUSAM UX 370POBbS M BOCIPUATHS UH(OPMALIUU:

JIJ1s1 JIMIL ¢ HApYIIEeHUsIMH 3PeHus:
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- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMeE AIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

JL1s1 1M1 ¢ HApYUIEeHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHO (hopme.

[lpn HEOOXOOMMOCTH JUIS JIMI] C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 3[0POBbSI W HHBAJINIOB
IpoIeIypa OLICHUBAHUS PE3YJIbTaTOB 00yUSHHS MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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