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

JIMCT COI'NTACOBAHUA
PabGouass mporpamMma JIUCHUIUIMHBI COCTaBJIEHA C Yy4eToM TpeOoBaHUi  (eaeparbHOro
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (crnenuanbHocTH) 11.05.01 PaamosnekTpoHHBIE CHCTEMBI U KOMIUICKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmorpeHa u omoOpeHa Ha 3acemannu kKadenpsl PTC «  » 20
rojia, IpoTokosa Ne

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

3aBeayromuii ooecneunBaronieit kad.
PTC C. B. Menuxos

Pabouas mporpamma TUCIUTUIMHEI COTTacOBaHa ¢ (PaKyIbTETOM M BBITyCKArOMIeH Kadeapoi:

Jexan PT® K. 1O. Ilomoga

3aBeqyromInid BEITyCKAOIIEH Kag.

PTC C. B. MenuxoB
OKCIIEepTHI:

JoteHT kadeapsl paIHOTEXHUYESCKUX

cucteMm (PTC) B. A. I'pomoB
Crapumuii mpenonasatensb Kadeapbl
pamuorexuunyeckux cucreM (PTC) . O. Hoznpesatbix
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
COCTOWUT B HM3YYCHHUH TPHHIIUIIOB MOCTPOCHUS, (PYHKIIMOHHPOBAHUS U OCHOB MPOCKTHPOBAHUS
CUCTEM PaJuOyIpaBICHUS OABMKHBIMU OOBbEKTAMHU U BXOMAIIUX B UX COCTaB PaIMOCPEICTB.

1.2. 3agaum IMCHUIIITHHBI

— (opmupoBaHue 3HAHWNA, YMECHUH W HAaBBIKOB, IO3BOJISIIOIIUX CAMOCTOSTEIBLHO MPHUMEHSTh
MOJIOKCHHUSI TEOPHH aBTOMATUYECKOTO YIPaBICHUS K PaJAOCUCTEM YIPaBICHUS IOIBMKHBIMU
00BbEKTaMH;

—  H3y4YeHHE METOJIOB aHaJIM3a, CHHTE3a CTPYKTYPHBIX M (DYHKIIMOHAIBHBIX CXEM PaTuOCUCTEM
YIpaBJICHHS ;

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

- OcHOBHBIMU 3alayaMy JUCHHUIUIMHBI SABJIAIOTCA: U3YYCHUC CTPYKTYPHBIX CXEM paJUOCHUCTEM
YHpaBJICHUA U 0Cco0eHHOCTEH BBaPIMOI[efICTBPISI, BXOOAIIHUX B HUX IMOACUCTEM, IIPHU THIIOBBIX crocobax
YHpaBJICHUA U METOAAaX HABCACHHA, U3YUYCHHC (1)I/I3I/I‘ICCKI/IX IIPOLECCOB B TUIIOBBIX CUCTEMAX HABCACHUS U
BJIMAHUC TCXHHUYCCKHUX MApaMETpPOB IOACHCTCM Ha IOKa3aTCIIMU 3(1)(1)GKTI/IBHOCTI/I KOMIIJICKCa
paaruoyIpaBJICHUS,

- HU3YYCHHUEC OCHOB CTATUCTHYCCKOI0O CHHTE3a OITUMAJIBHBIX CUCTCM YIIPABJICHUA.

2. Mecto aucunnimubl B ctpykrype OITIOII

Hucuumnnaa «OCHOBBI TEOpPUHM PpaAMOCUCTEM M KoMIulekcoB ympasineHus» (b1.B.OJ1.9)
OTHOCUTCS K 070Ky 1 (BapuaTuBHas 4acTh).

[IpeamecTByOIMMY  TUCHMIIIMHAMH, (OPMHUPYIOLIMMHM  HadyajbHble 3HAHUA, SBISIOTCS:
Bropuunas o6paboTka paauonokanmonHoi nadopmarmu, HayaHo-ucciieqoarenbekast pabora CTyaeHTa,
OCHOBBI KOMIIBIOTEPHOTO IPOEKTUPOBAHMSI M MOAEIUPOBAHUS PAJUONIEKTPOHHBIX CpencTB, OCHOBBI
TEOpUU PATUOJOKAIIMOHHBIX CUCTEM U KOMIUIEKCOB, OCHOBBI TEOPUU PaJMOHABUTALMOHHBIX CHUCTEM U
KOMILIEKCOB, PangnoaBromarrka, Pusuka.

[TocnenyromumMi AUCUUIUIMHAMH SIBIISTEOTCS: 3alUTa BBIMTYCKHOM KBalM(UKAIMOHHOW padoTHI,
BKJIIOYasl IOATOTOBKY K ITPOLIEAYPE 3aIUUThI U IPOLEAYPY 3auThl, [Ipenaunnomuas npakTuka.

3. TpeGoBaHusI K pe3yJibTaTaM O0CBOEHHUSI IUCHUTLIHHBI

[Tpornecc n3yueHus QUCIUTUTMHBI HAITpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIINX KOMIIETESHITUI:

— TIK-1 crnocoGHOCTBIO OCYIIECTBISTH aHAINU3 COCTOSHHMS HAay4YHO-TEXHMYECKOH MpoOsIeMbl,
OTIPE/IECTISATH 1IENIM U BBIMOIHATH TOCTAHOBKY 3a]1a4 MPOEKTUPOBAHUS;

— TICK-1.3 cnocoGHOCTRIO pa3pabaThiBaTh aJITOPUTMBI  OOpPaOOTKH  PaIMOIOKAIIMOHHON
uH(popMauy;

B pe3ynbrare u3ydeHus TUCIUIUIMHBI O0Y4atoIIUiACs JOIKEH:

— 3HaTh OOIMe TNPHUHIHWIEI TIOCTPOSHHS THIIOBBIX CHUCTEM pAJAHOYIPABICHUS, CIOCOOBI
yIpaBiICHUs] U METO/BI HABEACHUS, CTPYKTYPHBIH COCTaB CUCTEM PaJHOYIMpPaBICHUS U UX O0COOEHHOCTH
MPU Pa3jMYHBIX METO/MaX HAaBEJCHHS; WCTOYHUKM TOTPEITHOCTeH HABEJACHHWS B THUIOBBIX CHCTEMax
paauoynpaBlIeHus, KpUTEPUH U MOKa3aTenu d3PPEKTUBHOCTH ITUX CUCTEM

—  yMeTh coOuparb, 00padaThiBaTh, aHAIM3UPOBATH U CUCTEMATU3UPOBATh HAYYHO-TEXHUIECKYIO
WH(POPMAIUIO C YIETOM TPEOOBAaHUN K TAKTHKO-TEXHUYECKUM MTOKA3aTENSIM PaTUOIIEKTPOHHBIX CUCTEM U
KOMIIJIEKCOB YIIPABIICHUS MOIBIKHBIMH OOBbEKTAMHU; BBITMIOJHATh aHATTU3 COCTOSIHUS HAyYHO-TEXHHUECKOM
poOJIEMBI ¢ UCTIONB30BaHUEM CIEIHaIbHON JINTEPaTyphl , OMPEIEIATh METH W BHIOIHATH IIOCTAHOBKY
3a/lad MPOCKTUPOBAHUS; aHATM3UPOBATh TPEOOBAHMSI, TPEABSBIIEMbIC K alaparype paanodIeKTPOHHBIX
CHCTEM M KOMIUIEKCOB YIIPABJICHUS TIPU PEIICHUH PA3INIHBIX TPAKTUICCKHUX 3a/1a4;

—  BJAaJeTh TEPMHHOJIOTHEH B 00JACTH PAJHOIEKTPOHHBIX CHCTEM U KOMITJIEKCOB YIIPABIEHUS ;
HABBIKAMH MMPOCKTHUPOBAHUS COBPEMEHHBIX PaTHOIEKTPOHHBIX CHCTEM M KOMILUIEKCOB YIPABICHUS U UX
MOJICHCTEM;
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4. O0beM IMCHUIIMHBI U BUAbI Y4eOHOIl padoThl
OO0mas TpyIOeMKOCTh JAMCIHUIUIMHBI cOCTaBisieT 4.0 3a4eTHBIX €IWHHUIIBI M TIPE/CTaBlieHA B
Tabmmuie 4.1.
Tabnuna 4.1 — TpymoeMKOCTh AUCITUTUTHHBI

Bunbt yueOHO e TeNbHOCTH Bcero gacos CemecTpsl
10 cemectp
AynuTopHbIe 3aHATH (BCETO) 66 66
Jlekuun 34 34
[IpakTudeckue 3aHATUSL 16 16
JlaGopatopHbie pabOTHI 16 16
CamocrosiTenbHas pabota (Bcero) 42 42
Odopmitenre oT4eTOB 110 J1ab0opaTopHBIM paboTam 4 4
[IpopaboTka JIEKITMOHHOTO MaTepuaa 18 18
[TonroToBka K NpakTUYECKUM 3aHATUSAM, CEMUHApAM 20 20
Bcero (6e3 ax3amena) 108 108
[ToaroroBka u craya sK3aMeHa 36 36
OO61mas TpyaI0eMKOCTb, U 144 144
3auetHbie Enunuiibt 4.0 4.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pazaessl JUCHUIIMHGLI 1 BUABI 3AHATHI
Paznienbl TUCHMIUIMHBI M BUBI 3aHATUH IPUBEACHBI B Ta0uie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITHH

Haspanus pa3aenoB AUCHUIIIAHEL R rRu 888 S8 n28r2=5%¢s=
10 cemectp

1 Beeneuwne. OO1ue cBeneHus O 3 2 0 6 11 TIK-1
OECTIMIIOTHBIX YIPABISIEMBIX OObEKTaX.
Pannocucrems! ynpasineHus
arMoc(epHBIMHU JeTaTeTbHBIMU
armapaTamu.
2 VYnpaBisieMblil 00bEKT, KaK 3BEHO 3 4 6 7 20 IIK-1, IICK-
CHUCTEMBI aBTOMaTHYECKOTO 1.3
perynupoBanusi. Koutyp cneasiiero
YIIPABJICHHS i €70 OCHOBHBIC 3BCHBSI.
3 OOmMe cBeeHHS O METOJIaX CUHTE3a U 8 4 0 9 21  IIK-1, IICK-
aHaJM3a CUCTEM PAJHOYIPABICHUS B 1.3
MPOCTPAHCTBE COCTOSHUS
4 CucreMbl paIMOTEXHUUECKOTO U 4 2 6 4 16  IIK-1, IICK-
TEIJIOBOI0 CAaMOHABEICHUS 1.3
5 Cucrtema HaBe[CHUS 10 PATUO30HE 4 0 4 4 12 IIK-1, IICK-
(pamuoTeneHaBeneHNeE). 1.3
6 CucreMbl KOMAHIHOTO CICASILIETO 4 2 0 4 10 IIK-1, IICK-
YIIPaBJICHHS. 1.3
7 CucremMbl aBTOHOMHOTO 4 2 0 4 10 IIK-1, IICK-
paauoynpaBICHHS. 1.3
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8 PamnoymnpaBineHrne KOCMHUYECKUMHA 2 0 0 2 4 [1K-1, TICK-
anmnaparamH. 1.3
9 TlpoexkTrpoBaHUEe PATUOCPEACTB 2 0 0 2 4 [1K-1, TICK-
CUCTEM YIPABICHUS. 1.3
Hroro 3a cemectp 34 16 16 42 108
Hroro 34 16 16 42 108
5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEKIHAM)
ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabmwmie 5.2.
Tabnuna 5.2 — ConeprkaHue pa3ieoB JUCIUILUIAH (T10 JICKITUSM )
o]
HasBanus paszenos CozepkaHue pa3aeIoB AMCIMILIMHEGI (0 mekmmsam) - 3 5 8.5 8 2
10 cemectp
1 Beenenue. O0miue 3anmauun kypca. Mcropuueckuii 0630p pa3BUTHS 3 IK-1
CBe/ICHUS 0 OECIUIIOTHBIX CPEACTB YINpaBiIeHUS OECIUIOTHBIMHU JIETaTeIbHBIMU
yIIpaBIIsIEMBIX O0BEKTaX. anmaparaMu. Bxiang pycckux u 3apyOeKHbBIX yUCHBIX
Pagnocucremsl B Pa3BUTHUE TEOPUH U TEXHUKU PaIUOYIPABICHHUS.
yIpaBIeHUS Knaccugukamnus o6bexToB ynpasienus.Criocoobt
armochepHbIMU yrpaBiaeHHs] aTMOCHEPHBIMU OOBEKTaAMH.
JeTaTeTbHBIMU ABTOoHOMHOE yripaBieHre. CaMoHaBe/IeHHUE.
anmnapaTami. Komangnoe ynpasnenue. PagnorenenaBeneHue.
Komb6unupoBanHoe ynpasienue. Kparkas
XapakTepUCTUKA CIOCO00B ynpaBieHUS.OOBEKTHI
ynpasieHus (OY) U METO/bl UX HaBEIECHUS.
JIByxTOUeuHbIe METO/IbI HaBeAeHUs. MeTos
POTIOPIMOHAIIBHOTO CONMKEHUS, METO/I HAaBEICHHSI
M0 KPUBOM MOTOHU, METOJ] MPSMOT0 HaBECHUS,
METOJI TTapaJIeNIbHOTO COMmmKeHns. TpexTouedHbIi
METOJl HaBEJICHHI: METOJI COBMEIIICHUSI.
Hroro
2 VmpasnsgeMmblili 00bekT, CrocoObl Co3/1aHus YIPABISIONINX CHII TPU [K-1
KaK 3BEHO CHUCTEMBI pa3IMYHbBIX a3poAHaMu4eckux cxemax OY.
ABTOMAaTHYECKOTO W3mepuTenbHas, KOMaHIHAS ¥ UCTIOJTHUTEIbHAS
perynupoBanus. Koutyp  cuctemsl koopauHatr. KoHTyp crieasiero ynpaBieHus
CJIC/ISIIIIETO YIIPABICHHSI U 1 €r0 OCHOBHBIC 3BEHbsI. YIIPaBJICHUE
€ro OCHOBHBIE 3BEHbSI. npocTpaHCcTBeHHBIM ABkeHreM OVY. Ilepenarounas
¢yukuust OY.Asronmnot (All) u 38eno «AII-OY».
OO6mast pyHKIIMOHAJIBHAS CXeMa PaAHOdIEKTPOHHON
cuctemsl yrpasinenus (POCY).
Hroro
3 OO0wIue cBeIEHN O Maremarnueckre MOJIeTTH IPOILIECCOB U OOBEKTOB B 8 TIK-1,
MeToJ/laX CUHTE3a U IPOCTPAH-CTBE COCTOSHUM 3aMKHYTOH CHCTEMBbI I[ICK-1.3

aHaJIM3a CUCTEM
paxuoyIpaBiIeHUs B
IPOCTPAHCTBE COCTOSHUS

ynpasnenus. [loctanoBka 3aga4u CHHTE3a
ONTUMAJILHOW CUCTEMBI PAIUOYTIPABICHUS B
IIPOCTPAHCTBE COCTOSIHMI. KpuTepuu u nokazarenu
3P PEeKTUB-HOCTU — UHTETPATIbHBIN KBaApaTUUHbINA
¢bynkuronan kadectna JletoBa-Kanmana; nmokanibHbIiI
(byHKIIMOHAJ KauecTBa. He00X0-AUMbIE YCIOBHUS
cunte3a POCY: HabmonaeMoCTh U yrpaBisie-MOCThb
JUHAMHUYECKUX cucTeM.CTpyKTypa aaropurMa
ONTUMAJIBHOTO YIPABICHUS B JIMHEHHON rayCCOBCKOMN
3aJjaue ONTUMU3ALNN C KBaAPAaTUUYHBIM KPUTEPUEM
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kadecTBa. OCOOEHHOCTH CUHTE3a HECTAIlHOHAPHBIX
POCY. CoBmecTHas GpuiasTpanys U mapameTpuyuecKas
uneHtudukanms. O600IIeHHAs CTPYKTYpHAs cXxeMa
ontumansHoi POCY. Tounocts POCY.
Knaccudukanus omnb0oK yrnpapieHus U OKa3aTeln
TOYHOCTHU. [[pHUMHBI TOSIBIICHUS OITUOOK YIIPABICHHUS
u npomaxoB.[loTeHnnanbHas TOUHOCTH ONTUMAIBHON
POCY. Meroauka pacuera TMHAMUYECKUX U
(GIIyKTyallmOHHBIX OMIMOOK CHCTEM YIPABJICHHUS.
ITpoextupoBanue POCY ¢ ucnonp3oBaHuEM
UMUTALMOHHEIX Mojiesield Ha OBM.

Hroro 8

S

4 Cucrembl Bugsl cucteM. CTpyKTypHBIE CXEMBbI TOJIOBOK ITK-1,
PaIUOTEXHUYECKOTO U CaMOHABE/ICHUS: aKTUBHBIE, TOJTyaKTHUBHBIE, IICK-1.3
TEIIOBOTO naccuBHbIe. CXeMbl YITIOMEPHBIX TOJIOBOK
CaMOHAaBEJICHUS caMoHaBeJieHUs1. MoJiein KOHTYpPOB CAMOHABEICHUS.
Mogenu paguocpeacTB U MOMEX B KOHTYpax
CaMOHaBeJeHUsA. AHATUTUYECKUE METOIbI
MCCJIEJIOBAaHUS KOHTYPOB CAMOHABEICHHUSI.
MonenupoBaHue KOHTypa caMOHaBeAeHUs. TaKTHKO-
TEXHUYECKUE MTOKA3aTeNu PaIuO03TEKTPOHHBIX CUCTEM
CaMOHABEJICHUS: JAJIbHOCTb, pa3pellaroias
CIIOCOOHOCTH 10 KOOPAMHATAM, TOUHOCTb.

Hroro

N

5 Cucrema HaBeneHus o [IpyHIMIBI IOCTPOEHUSI CUCTEM [K-1,

panuo3oHe panuoteneHaseneHusd. Cucrema HaBeJeHUS 110 I1CK-1.3

(panuoreneHaBeneHUE).  paguonydy. Paguonnnus ynpasieHus B paguoiyye.
CrpykTypHas cxeMa KOHTypa paJuoTeIeHaBECHUS.
Ilepenarounblie (pyHKIIMU OCHOBHBIX 3BEHbEB KOHTYpa
panuoreneHaBeieHUs. ICTOUHNKH OLIMOOK MpU
panuoreneHaBeieHMH. OLlEHKa TOYHOCTH CUCTEM
panuoTeneHaBeieHus. JlalbHOCTD
panuoTeIeHaBEICHUSL.

Hroro

6 Cuctembl KOMaHAHOTO  PaamocpencTBa CUCTEM KOMAaHIHOTO CIIEISIIETO 4 TIK-1

CJeNAILEro yIpaBleHus.  ynpapieHus. KoopauHaTrsl CUCTEM KOMaHIHOTO
YIpaBJICHHS TPU HABEICHUH METOIOM COBMEIICHUS U
napajuiensHoro conxenus. OyHKIIMOHAIbHBIE U
CTPYKTYpHBIE€ cxembl. KomanaHas pagnonuHus.
KomannHast paguonnHus Kak 3B€HO CUCTEMBbI
ciensiero paanoynpasieHus. OyHKIIMOHATBHbBIE
CXEMBI M OIICHKA TOYHOCTH KOMAaHIHBIX CHCTEM.
OmuOKM Mpu KOMaHIHOM yTpaBieHuH. JlalbHOCTh
JEHCTBUS.

HUroro

N

7 Cuctembl aBToHOMHOTO | Kitaccudukanys cucteM aBTOHOMHOTO yIIPaBICHHUS. [K-1,

panuoynpaBiIeHUs. W3MepuTenbHbIE YCTPOICTBA CHCTEM aBTOHOMHOTO IICK-1.3
pasuoynpaBiIeHuUs: PaluOBBICOTOMEPHI U
pasnonaIbHOMEDBI; JOMIJIEPOBCKUN U
KOPPEJSIIMOHHBIA U3MEPUTENN CKOpocTh. O030pHBIE
6oproseie PJIC. [laccuBHBIE aBTOHOMHBIE
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paauocuctembl. CuCTEMBI aBBTOHOMHOTO
paaroynpaBlIeHUs C paclio3HABaHUEM 00pa3oB.
[TomyaBTOHOMHBIE CUCTEMBI PAIUOYTIPABICHHUSI C
HCIIOJIb30BAaHUEM CITYTHUKOBBIX
paZOHABUTAIIMOHHBIX CHCTEM.

Hroro

8 Pagnoynpasnenue
KOCMUYECKUMU
anmnapaTami.

KomManaHo-u3MepHuTenbHble KOMIIEKChl KOCMHYECKHX
panuocucreMm ynpasinenus. Knaccudukarus u
ocobeHHOoCcTH paauoynpasieHus KA.
OyHKIMOHATBHAS U CTPYKTYpPHAs CXeMa CUCTEMBI
ynpasnenus KA.Kparkas xapakrepucTuka u
CpaBHEHHE ClIOCO00B ynpapieHus. bopToBoii u
HA3eMHBII CETMEHT KOMILIEKCOB paHOyIpaBICHUs
KA. OcobeHHOCTH HCIIOIB30BAHUS
PaIMOTEXHUYECKUX CUCTEM B Ha3€MHBIX KOMILIEKCAX
KOHTPOJISl TPACKTOPUI U yIpaBlieHUs ABIkeHneM KA.

N

[1K-1,
IICK-1.3

HUroro

9 [IpoexTupoBanue
paznoCpesiCTB CHCTEM
yIpaBICHUS.

Hroro 3a cemectp

Pa,I[I/IOCI/ICTCMBI YIIpaBJICHHUA U UX IPOCKTUPOBAHUC.
OCHOBHBIC 3TaIIbI IMPOCKTUPOBAHUA U UX COACPIKAHUC.
HpOCKTI/IpOBaHI/IC paanuoCuCTEM YIPABJICHUA C
HCITIOJIBb30BAHUEM UMHNTAIITMOHHBIX MOI[GJIGI\/JI.

2 [1K-1

Hroro

2
34

5.3. Pa3aesibl AMCHMILIMHBI M MEKIMCHMILNIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TpeAbLTYIIUMHU)

U o0ecneynBaeMbIMH (IOCJAeAYIONUMH) TUCHUILIMHAMHA

Paznensr mucHUIIMHbI ¥ MEXIUCIUIUITMHAPHBIE CBSI3M C 00ECTIEYMBAIOIIMMHE (TIPEIBIIYIINMU) U
obecreunBaeMbIMU (ITOCIIEAYIOIIUMHI) TUCIUIUIMHAMY NIpeJICTaBlIeHb! B Tabnuie 5.3.
Tabnuua 5.3 — Pazaenbl IUCHUIUIMHBL M MEKAUCLUILIMHAPHBIE CBSI3U

HanmeHoBaHN€e OQUCIUILINH

1 2 3 4 5 6

[IpenmecTByronme JuCIUIITMHBI

7

Ne paznenoB faHHOM TUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO U3yYeHHE
o0ecrneynBaroMX U 00eCeunBaeMbIX JUCIUIUIMH

8 9

pazvoJIOKallMOHHON
uH(popMauu

1 Bropuunas o6paboTka

pabora cryneHTa

2 Hay‘lHO'I/ICCHeI[OBaTeJIBCKaH

MMPOCKTUPOBAHUA U
MOICIUPOBAHHUA

4 OcHOBBI TEOpUN

KOMIIJICKCOB

3 OcHOBBI KOMITBIOTEPHOTO

PaaruO3JICKTPOHHBIX CPECACTB

PaaArOJIOKAIIMOHHBIX CUCTEM U + + +

5 OCHOBBI TEOPHUH

1 KOMIIJICKCOB

paanOHaBUTAIUOHHBIX CUCTEM
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6 Pagnoasromaruka + + + + +

7 ®usuka + +

[Tocnenyromume TUCUUTUIMHBI

1 3amuTa BBITYCKHON
KBATH(UKAIIMOHHOHN pabOTHI,

BKJII0Uasi IOATOTOBKY K + + + + + + + +
IPOLEAYPE 3aIUTHI U

IPOLENYPY 3alUThI

2 [IpenauninomMHas IpakTuKa + + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMI, (POPMHUPYEMBIX IPHU U3YYEeHUH JUCHUILUIUHBI, U BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPHU H3YyYECHUH AUCLUMILIMHBI, U BHJIOB 3aHITHUN
NpeICTaBICHO B Tabmuie 5.4.
Tabnuna 5.4 — CooTBETCTBHME KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHUU IUCIMUIUIMHBI, U BHJIOB
3aHSATUN

Bunp! 3angatuit

DopMbl KOHTPOJIS

Komrie
TCHIIN
Hu
Jle
K

. . <SS . . <SS . .
E &8 S0 &9 O s &6
+

=
~
N
+

+ + JlomaliHee 3a1aHue,
Dk3amen, Koncrnekr
caMoIIoAroToBKH, OTYET IO
nmabopaTopHoii padore,
Omnpoc Ha 3aHsATHAX, TecT

I1CK-1.3 + + + Jlomamaee 3agaHue,
Ox3ameH, Koncnekr
camMoroAroToBku, OTYET 1o
nabopaTopHOi padore,
Omnpoc Ha 3aHsATUsAX, TecT

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALUHN 00yUECHH S
He npenycmorpeno PYIIL.

7. JIaGopaTtopHbIe padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHO B Tabnuie 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1a00paTopHbIX paboOT

f (&)
Ha3Banus pa3aenos HaumeHnoBaHue mabopaTopHbIX paboT 8 § 3. = 3 2
10 cemectp

2 VYmpasnseMmsblii 00bekT, VccnenoBaHue MporeccoB B CUCTEMAX yIPABICHHUS . 6 TIK-1
KaK 3B€HO CUCTEMEI Vitoro
aBTOMaTHYECKOTO
perynupoBanus. KoHtyp
CJENAIIEro YIpaBICHUs U
€r0 OCHOBHEBIE 3BEHBS.
4 CucreMsl CHHTE3 U UCCIIEq0BAaHIE ONTUMAJILHON CHCTEMEI 6 TIK-1
PaTuOTEXHUYECKOTO U YIPaBJICHHS PAKETON B PSKUME CAaMOHABEACHUS
TEILIOBOTO Wroro 6
CaMOHAaBEICHU
5 Cucrema HaBeJleHUS IO  YITIOMEPHAas CheAsias CUCTEMA ¢ KOHUYECKUM 4 TIK-1
paano30He CKaHMPOBAHUEM JTMArpPAMMbl HaIIPaBICHHOCTH.
(pamuoTeneHaBeICHHE). Vitoro 4
Hroro 3a cemecTp 16
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8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanMeHnoBaHMe MpakTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadnuie 8.1.
Tabnuma 8.1 — HanMeHoOBaHUE MPaKTUYECKUX 3aHATHH (CEeMHHAPOB)

) f o]
HasBanus paszuenos HauMeHOBaHME MPAKTHYECKMX 3aHATHiT (cemuHapoB) ; S § 8.5 & 8
10 cemectp

1 Benenune. O0Omue CniocoOnbI yrpaBieHHUs ¥ METObI HABEICHUS. 2 [1K-1
cBe/ieHUs 0 OecnuIoTHRIX KuHemarndeckue 3BeHbs PaiiodIEKTPOHHBIX CUCTEM
yIpaBIsieMbIX OOBbEKTAaX.  YIPaBIICHUS.
Paagnocucremsl Hroro 2
yIpaBICHUS
arMoC(epHbIMU
JeTareabHbIMU
arrmaparamH.
2 YopaBisieMblii 00beKT,  JIMHaAMUYeCKHE XapaKTepUCTUKU 3BEHBEB B 4 [IK-1,
KaK 3B€HO CHUCTEMBI 3aMKHYTOM KOHTYpP€ PaJluO3IEKTPOHHOU CUCTEMBI [1CK-1.3
ABTOMATUYECKOTO yIIpaBIICHHUSL.
perynupoBauus. Kontyp — pp o 4
CJIAISIIIETO YIIPABICHUS U
€r0 OCHOBHBIE 3BCHbSI.
3 OOurme cBeneHus O OCHOBBI CTaTUCTUYECKON TEOPUU ONITUMAIBHOIO 4 [K-1,
METOAaxX CUHTe3a U yIpaBIeHUS TUHAMUYECKUM O0BEKTOM. I[ICK-1.3
aHaJIM3a CUCTEM Vitoro 4
paauoynpaBiIeHUs B
IPOCTPAHCTBE COCTOSTHHUS
4 Cuctemsl PannosnekTpoHHbIE CUCTEMBI YIIPABICHUS B PEKUME 2 IK-1,
PaIrOTEXHUYECKOTO U CaMOHAaBEJECHUS. IICK-1.3
TEIIOBOTO Vitoro 2
caMOHaBeICHUS
6 CucteMbl KOMaHTHOTO  PannosneKTpOHHBIE CUCTEMBI YIIPABICHUS B PEXKUME 2 IK-1,
CHEASUIErO YIPABICHUS.  CIEISIIETO YIPABICHHUS. IICK-1.3

Hroro
7 CucteMbl aBTOHOMHOTO | PamnosieKTpoHHBIE CUCTEMBI YIIPABICHUS B PEXKUME 2 [K-1
pazuoyTpaBIeHHs. ABTOHOMHOTO YITPaBIICHUS.

Hroro 2
Hroro 3a cemectp 16

9. CamocrosiTesibHasA padoTa
Buasr camoctosiTensHOM paboThI, TPYAOEMKOCTh U OPMHpPYEMbIe KOMITETEHITUH MTPEICTABICHEI B
tabmuie 9.1.
Tabmuua 9.1 — Bunbsl caMocTosTenbHON PadOTHI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIIETEHIIHH
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Bunasl camocTositenpHON X £ 4 2 & E
Hazpanus pa3nenos 8 23 5 F = 2 DopMBI KOHTPOJIS
paboThI ~ o o 5 & <
10 cemectp
1 Beeneune. O61111€ IToaroroBka K 3 I1K-1 Koncmexr
CBE/ICHUS O OSCMUIOTHBIX MPAKTUYECKUM 3aHITUSIM, camomnoarotoBku, Ompoc
VIIPaBISEMBIX O0BEKTaX.  CEMHUHapaM Ha 3aHATHAX, Tecr,
Pagnocucremsl TpopaGoTKa TEKIHOHHOTO 3 DK3aMeH
BIICHUS
ynpasie Marepuana
aTMoc(epHbIMU
Htoro 6




J€TarCIbHBIMU

anmapaTamu.
2 Vrpasnsembiit 00bekt, I[lomroroska k 4 [IK-1 JlomamHee 3aganue,
KaK 3B€HO CHCTEMBI MPAKTHYECKUM 3aHITHIM, Ompoc Ha 3aHATUsX, TecT,
aBTOMAaTUYECKOTO ceMUuHapaMm DKk3aMeH
ryaupoBaHusi. KoHT
perylmposa OHTYP  [IpopaboTKa JeKIHOHHOTO 3
CIIENALET0 YIPABICHAS M |\ overyra g
€ro OCHOBHBIE 3BEHbBA.
Uroro
3 O6mue cBeneHus o [TonroroBka k IK-1, Jomainee 3aianue,
METOaX CUHTE3Aa U MPAKTUYECKUM 3aHSATHUSIM, [ICK-1.3 KoHcmekr
aHaJIM3a CUCTEM ceMuHapaMm caMonoJroroBku, Omnpoc
paauoynpaBiIeHUs B TpopaGoTka JIEKIHOHHOTO 4 ga 3aHATHSIX, TecrT,
MPOCTPAHCTB TOSTHUS K3aMeH
POCTPaHCTBE COCTO Marepraa 3aMe
Hroro
4 Cucrembl [ToaroroBka k IK-1, Jomamnee 3aganue,
PaIMOTEXHUYECKOTO U MPAKTHYECKUM 3aHATHSIM, [ICK-1.3 Omnpoc Ha 3aHATHSX,
TEIJIOBOTO ceMuHapaMm Otuer no naboparopHoit
CaMOHaBeJICHUS OQopMICHHE OTYETOB 110 2 pabote, Tect, Dx3ameH
nabopaTopHBIM paboTam
Hroro
5 Cucrema HaBenenusi mo  [loaroroska k I1K-1, Omnpoc Ha 3aHATHSIX,
panuo3oHe IIPAaKTUYECKUM 3aHATHSM, [ICK-1.3 Oruer no 1aboparopHOH
(paguoreneHaBeqeHUE).  CEMHHapam pabote, Tect, Dx3ameH
OdopmiieHHE OTYETOB 110 2
J1ab0paTopHBIM paboTam
Hroro
6 Cucremsl komangHoro  [loaroroBka k [1K-1 JomariHee 3amanue,
CJIENAIIETO YIPABICHUS.  MPAKTUYECKUM 3aHATUSIM, Ompoc Ha 3aHATHSX, TecT,
ceMuHapaM DKk3amMeH
[TpopaboTka JIEKITMOHHOTO 2
Marepuana
Hroro
7 Cucremsl aBToHOMHOro IloaroroBka k I1K-1, JloMariiHee 3ajianue,
paauoymnpaBlIeHUsI. MPAKTHYECKUM 3aHATHIM, [ICK-1.3 Omnpoc Ha 3ansaTusx, Tecr,
CeMHHapam DK3amMeH
[TpopaboTka IEeKIIMOHHOTO 2
Mmarepuasa
Hroro
8 Paguoymnpaiienue [TpopaboTka JTEKITMOHHOTO ITK-1, Onpoc Ha 3aHsTHsX, TecT,
KOCMUYECKUMU Marepuaia [ICK-1.3 DOxk3ameH
amnmaparaMmm. Wroro
9 IIpoexTupoBanue [TpopaboTka JTEKITMOHHOTO ITK-1, Onpoc Ha 3aHsTHsX, TecT,
PaguoCpPENCTB CUCTEM Marepuaia [ICK-1.3 DOx3ameH
YIIpaBJICHHS. Vitoro 2
Hroro 3a cemectp 42
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[ToxroroBka u cxada 36 DK3aMeH
9K3aMeHa
Hrtoro 78
10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OHEHKH YCIIEBA€MOCTH 00y4YaI0IIUXCH

11.1. banabHbIe OLIEHKH /151 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bayuibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuManbHbIH MaxkcuManbHbIH
DneMeHTHl y4eOHOI 0ast 3a mepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamr 3a mepuon
NEeITEIbHOCTHA Mexny 2KT u na ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEIl ceMecTpa
10 cemectp
JomamiHee 3aganue 7 22
Koncnexr 18
CaMOIOATOTOBKH
Ornpoc Ha 3aHATUAX 6 20
Otuer o nabopaTropHOit 10
pabore
Hroro makcumym 3a 19 24 27 70
nepuoa
OK3aMeH 30
Hapacratommm urorom 19 43 70 100
11.2. IlepecyeT 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 60aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MTPEICTaBICH B Tabmuie 11.2.
Tabnuna 11.2 — Ilepecuer 0anioB B OLIEHKH 32 KOHTPOJIbHbIE TOUKU
baynel Ha 1aTy KOHTPOIBHOM TOUKHU Onenka
> 90% ot MakcuManbHON cyMMbI O6astoB Ha aaty KT 5
Ot 70% 1o 89% ot MakcuMaabHON cymMMbl OansoB Ha jnary KT 4
Ot 60% 10 69% OT MakCUMaIbHOK CyMMBI OaiioB Ha nary KT 3
< 60% ot MakcuManbHON cyMMBbI O6astoB Ha aaty KT 2

11.3. Ilepecuet cyMMbI 0a/1710B B TPAAULMOHHYIO H MEKITYHAPOAHYIO OLIEHKY
[Tepecuer cymmbl OaIoB B TPAJULMOHHYIO M MEXIYHApOIHYIO OLICHKY IPEICTaBJIEH B TaOIUIE

11.3.

Tabnuua 11.3 — [Iepecuer cymMBbl 6alIoB B TPAAUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY

Htorosast cymma Ganos,

Onenka (I'OC) YYHUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (oTMuHO) (3a4TEHO) 90 - 100 A (OTIM4YHO)
85-89 B (ouens xoporo)
4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74
D (ynoBneTBopUTEIHHO)
3 (YIOBIETBOPUTEIHHO) (3aUTEHO) 65 - 69
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60 - 64 E (mocpencTBenHo)

2 (HeyIOBIETBOPUTENHHO) (HE

Hwuxe 60 6aiuios F (HeymoBieTBOpUTENLHO
3a4TEHO) (neyn p )

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O00ecTieyeHue TUCIUIINHBI

12.1. OcHoBHas IUTEpaTypa

1. Paauocucremsl ympaBneHus: y4eOHMK aisi By3oB / B. A. Beiinens [u ap.]; pen. B. A.
Beiiniens. - M.: Jlpoda, 2005. - 416 c.: un. - (Beiciiee oOpa3oBanue. PannoTeXHHYECKHUE CHCTEMBI). -
bubnuorp. B konue mas. - ISBN 5-7107-6968-1 (nannuue B 6nbmmorexke TYCYP - 72 3k3.)

2. ABUanMOHHBIE CUCTEMBI paauoymnpasieHus: B 3 T. / pea. A. 1. Kanamenkos, pen. B. . Mep-
kynoB. T. 3: CucremMbl KOMaHJHOTO pPaJAHOYNpABICHUSA. ABTOHOMHBIE U KOMOMHHUPOBAaHHBIC CH-CTEMBbI
HaBenenus / B. Y. Mepkynos [u ap.]. - M.: Pagunorexnuka, 2004. - 317[3] c.: un. - bub-nmumorp.: ¢. 313-
317. - ISBN 5-93108-037-6 (manmmuue B 6ubmmoreke TYCVYP - 30 7k3.)

12.2. lonosHuTEIbHAS JIUTEPATYPA

1. AsBuanuoHHbIe cuCTEeMbI paauoymnpasieHus: B 3 T. / pea. A. 1. Kanamenkos, pen. B. . Mep-
KyaoB. - M.: Paguorexnuka, 2003 - (ABuauuoHHbIE cucTembl paguoynpasiaeHus). T. 1: Ilpunuunel
MMOCTPOCHUS CHCTeM paauoynparieHus. OCHOBBI cuHTe3a W aHanu3a / B. 1. MepkynoB [u ap.]. - M.:
Pamnorexnuka, 2003. - 190[2] c.: un. - bubmmorp.: ¢. 187-190. - ISBN 5-93108-035-x (manwuue B
oubmorexke TYCVYP - 40 5k3.)

2. ABuanmoHHBIE CHCTEMBI paguoympasienus: B 3 T. / pea. A. W. Kanamenkos, pen. B. . Mep-
KynoB. - M.: Pamuorexnmka, 2003 - (ABHALMOHHBIE CHCTEMBbI paauoympasieHusi). T. 2:
PamuosnexTponnsie cuctemsl camonaseneHus / B. Y. Mepkynos [u np.]. - M.: Paguorex-auka, 2003. -
389[3] c.: min. - bubnuorp.: c. 385-389. - ISBN 5-93108-036-8 (nanuuue B 6ubmuoreke TYCVYP - 30 5k3.)

3. IlepoB, Anekcannp IMBanoBuu. CrarucTuyeckass TEOpPHS PAIUOTEXHUYECKHX CHCTEM:
YueOnoe mocobue st By3oB / A. U. Ilepos. - M.: Pagnorexnuka, 2003. - 398[2] c.: un. - (YueGHoe
noco-6ue). - bubmumorp.: c. 398. - ISBN 5-93108-047-3 (mannuue B 6udmnoreke TYCYP - 21 3k3.)

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIC Y4eOHO-MeTOANYeCKHe MOco0us

1. Papuocucremsl ynpaBieHus: YueOHO-METOAUYECKOEe ITocoOue o 1abopaTopHbIM paboTam 1o
kypey / Tucnenko B. U., Bopommnuna E. I1., CaBun A. A. - 2011. 48 c. [DnekrpoHHbIH pecype]| - Pexum
nocrtymna: http://edu.tusur.ru/publications/2121 (mara o6pamenus: 06.07.2018).

2. Maremarndeckue MOJAETH TUHAMUYECKHX CHCTEM B (hopMe ypaBHEHHH Ui TEpEMEHHBIX
COCTOSIHUS: YUeOHO-METOJMUeCKoe IMOCOOMe K MpaKTUYecKMM paboTam 1o Teme «Maremarndeckue
MOJIENIM TMHAMUYECKUX CHUCTeM» o Kypcy «Paauocucremsl ynpasnenus» / Tucnenko B. U. - 2011. 44 c.
[OnextponHblii pecypc] - Pexum poctyna: http://edu.tusur.ru/publications/2126 (mara oOpamieHus:
06.07.2018).

3. Ilpuem u oOpaboTka curHayioB: Meroguueckoe IMOCOOME IO CaMOCTOATENBbHOM paboTe
ctynentoB (CPC) / Ilocrak A. C. - 2012. 19 c. [OnexkrponHsli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/1809 (nara obpamenus: 06.07.2018).

12.3.2. YuyeOHo-MeTOAUYECKHE OCOOUS 1151 JIUI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHM 310POBbS U
UHBAJHI0B

VY4eOHO-MeToqMuecKre MaTepuabl A CaMOCTOSATENIbHOW U ayIUTOPHON paboThl 00Y4arOLIXCs
W3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/J0OPOBbS M MHBAJIUIOB TPEIOCTABISIOTCS B (hopMmax,
alaTUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBbS M BOCHPUSATHS HH(DOPMAIIHH.

JI1s1 1M1 ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ile4aTHOU (hopMe YBEITUUEHHBIM IIPH(PTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B TIe4aTHOU (opMe.

JI1s1 1ML ¢ HAapyLIEeHUSIMM ONIOPHO-ABUIaTeJLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;
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- B Tie4aTHOU (opme.

12.4. IIpodeccuonanbHbIe 0a3bl JAHHBIX M HHGOPMAIMOHHBIE CIIPABOYHbIE CHCTEMBI

1. Tlpu u3yueHUH AMCUUILUIMHBI PEKOMEHIYETCsl UCTIONb30BaTh 0a3bl JaHHBIX, HHPOPMAIIMOHHO-
CIIPaBOYHBIE W TMOMCKOBBIE CHUCTEMBI, K koroppiMm y TYCYPa ectp  nmoctryn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuajibHO-TEXHUYECKOe o0ecredeHue M CIUILINHBI U Tpedyemoe NporpaMMHoe
ob0ecrnieyenmne

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

13.1.1. MarepuaJibHO-TeXHHYECKOEe U IPOrPaAMMHOe oOecrnedyeHue /sl JJeKIMOHHBIX 3aHATHI
Jlns mpoBeneHus 3aHATUM JICKITMOHHOTO THWITA, TPYIIIOBBIX M WHAWBUIYaJTbHBIX KOHCYJIBTAIUH,
TEKYIIETO KOHTPOJS W MPOMEKYTOYHOW aTTeCTallMy HMCIIOJIb3YeTCsl yueOHas ayIuTOpHUsl ¢ KOJTHYECTBOM
MOCaJI0YHBIX MECT He MeHee 22-24, 000pynoBaHHas TIOCKOW M CTaHAApTHON yueOHoM Mebemnbto. MeroTcs
JEMOHCTpAIIMOHHOE 000pyIOBaHNWE M y4eOHO-HAINIATHBIE TOCOOWs, O0ECIEUMBAIONIUE TEMATHUECKHE
WJUTFOCTPAITUH TI0 JIEKIIMOHHBIM pa3ziesiaM JUCIUTIIUHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U NPOrPAMMHOe o0ecneyeHue J1Jisl NPAKTUYeCKUX 3aHATHil

Jlaboparopusi paaguo31eKTPOHHBIX CHCTEM Tepeaadyu HHPOopMaIuu

ydyeOHast ayAuTOpHUsl JUIsl MPOBEACHUS 3aHSITHI MPAKTHUECKOTO THUIMA, ydyeOHash ayguTopus s
MIPOBEJICHHS 3aHATUH JTa0OpAaTOPHOTO THUIMA, MOMEIIEHUE IJi1 KYPCOBOTO MPOEKTUPOBaHUs (BBIMOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuna, a. 47, 401 ayn.

Onucanue uMeroIerocs 000pya0BaHus:

- Komnerotep (8 mrt.);

- Mounurop (197 SAMSUNG 1730S) (8 mrt.);

- KiaBuarypa (8 mr.);

- Mbis (ontuueckast) (8 mir.);

- Kommnekt cnenuanu3upoBanHoi yueOHo# Mebenu;

- Pabouee mecTo npenoaaBarens.

[TporpammHoe obecrieueHue:

— PTC Mathcad13, 14

JlaGoparopusi rpynmoBoro mnpoekTHoro obydenus / Jlaboparopusi pajno37IeKTPOHHBIX CPEICTB
3alIUTHI TEJIEKOMMYHUKAITMOHHBIX CHCTEM

yueOHasi ayAUTOpHs Ul NPOBEIEHHs 3aHATUI MPAKTUYECKOTro THMA, ydeOHas ayquTopus A
MIPOBENECHUS 3aHITUH JIAOOPATOPHOTO TUTIA

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

Onucanue uMeroIerocs 000pya0BaHus:

- Cxanep Canon CanoScan LidelOO USB;

- ['eneparop '4-218 BY curnasos;

- I'eneparop I'3-109;

- ['eneparop '4-144;

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

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

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

- JImuetinpii nctounnk rmranusg HY3003;

- JInuneuinplii nctounuk nutadus HY3003;

- [Tasmeras cranmus Quick 936 ESD;

- Tudporoii ananuzarop cnekrpa GSP-810;

- Hudporoii rereparop curaanos 'CC-80;

- Hudporoii ocunmnorpad EZ Digital DS 1150;

- Pabouee mecto perynmuponmiuka C4-1200P;
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- Pabouee mecto perynuposuka C4-1200P;

- M3meputens UKKIIO «O630p-304/1;

- MHOTrO(yHKIIMOHATBHBIN H3MEPUTEIbHO-BBIUUCIUTENBHBIN KoMIuieke National Instruments;
- Araimzarop cnektpa N90OOOF-CFGO005;

- Otnanounsiit Mmonyib Instant SDR Kit;

- Ocmmmtorpad MSOX3054A;

- [Ipuntep nazepusiit HP LaserJet P2035;

- Paboune cranmuu Ha 6a3ze nporeccopa Pentium - 15 (12 mr.);
- Kommutekt cienmanu3upoBanHoi yueOHON Mebenu;

- Paboyee mecTo nmpenogaBarers.

[TporpammMHuoe obecnieueHue:

— PTC Mathcad13, 14

YueOHast 1abopatopusi HHPOPMAIIMOHHBIX TEXHOJIOTUI

yueOHasi ayauTopus JUIs MPOBENCHHS 3aHATHI MPAKTUYECKOTO TUIla, ydeOHas ayauTOpHs IS
MPOBENEHUS 3aHATHH J1a0OPaTOPHOTO THIA, IOMEIIEHHE I KYPCOBOTO IMPOSKTHPOBAHUS (BBIIOTHEHUS
KYPCOBBIX PaboT)

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 47, 423 ayn.

Ornucanue uMerIerocs 000pyI0BaHUs:

- locka marautHO-MapkepHass BRAUBERG;

- LMC-100103 Dxkpan ¢ anexrpornpuBogoM Master Control Matte 203*203 cm White FiberGlass,
YepHas KaliMa 10 IEPUMETPY;

- [Ipoextop NEC «M361X»;

- CucreMHbliit 0ok (16 wrt.);

- MonwuTops! (16 mrT.);

- Komnerorep;

- Kommnekr cnenuanu3upoBanHoi yueOHo# Mebenu;

- PaGouee mecTo mpenogaBarels.

[TporpamMmmHoe obecrieueHue:

— PTC Mathcad13, 14

13.1.3. MarepuaJIbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecredeHne 1JIs J1adopaTopHbIX pador

JlaGoparopus pai03JIeKTPOHHBIX CUCTEM Nepeaadu nH(POpMaLuu

ydeOHasi ayIuTOpHS JUIS TPOBENEHHS 3aHATHI MPAKTUYECKOTO THIA, y4eOHas ayJuTopus s
IIPOBENIEHUS 3aHATUH 1a00paTOPHOrO THIA, OMELIEHHE Ul KypCOBOIO MPOEKTUPOBAHUS (BBIMOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuna, a. 47, 401 ayx.

Onucanue uMeroerocs 000pya0BaHus:

- Kommnbrotep (8 mit.);

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

- KnaBuarypa (8 mr.);

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

- KommuiekT cienmanu3upoBaHHol yueOHON Mebenu;

- PaGouee mecto npenonasares.

[TporpamMHoe oOecnieueHue:

— PTC Mathcad13, 14

VYuebHas n1aboparopust HHPOPMAIIMOHHBIX TEXHOJIOTUH

yueOHasi ayauTOpus JUIsl MPOBENCHUS 3aHATHI MPAKTUYECKOTO TUIA, ydeOHas ayJuTOpHs s
MIPOBEIEHUS 3aHATUH 1a00paTOPHOrO THIIA, TTOMEIEHHE Ul KypCOBOTO MPOEKTUPOBAHUS (BBIMTOIHEHUS
KYpCOBBIX paboT)

634034, Tomckas obmacts, . Tomck, Bepmnnuna ynuna, a. 47, 423 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

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

- [Ipoextop NEC «M361X»;

- CuctemusbIit 610K (16 mT.);

- MonwuTtops (16 mt.);

- Kommnsrorep;

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- Pabouee mecTo nmpenogaBarers.

[TporpammMHuoe obecnieueHue:

— PTC Mathcad13, 14

13.1.4. MarepuaJIbHO-TEXHHYECKOE M IPOrPaMMHoOe obecredyeHune I CAMOCTOATEJIbHOI padoThl
Jiiss caMOCTOATENbHON pabOThl MCHONB3YIOTCS y4eOHblE ayAMTOPUH (KOMIIBIOTEPHBIE KJIAcChl),
PaCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTh, . Tomck, Jlernna npocriekT, a. 40, 233 ay.;
- 634045, Tomckas obmacTs, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6macThb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6aacTs, I. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocraB 000pya0OBaHUSA:

- yaeOHast meOeb;

- komnbroTepsl kinacca He Hke [ID9BM INTEL Celeron D336 2.8I'T. - 5 mit.;

- KOMIBIOTEPHl MOIKIIOUYCHBI K ceTh «MHTepHEeT» W 00eCIeYHBAIOT JOCTYN B JJICKTPOHHYIO
nH(OPMAIIMOHHO-00Pa30BaTeNIbHYIO CPEy YHUBEPCUTETA.

[TepedeHb MporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecniedyeHre JUCIUIITUHBI JJIS JIUI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIH/I0B

OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHUYEHHBIMH BO3MOKHOCTSIMM 3/10pOBbS U WHBAJIHMJaMU
OCYILIECTBIISIETCS C UCTIOIb30BaHUEM CPEACTB 00ydeHHs OOIIEro U CIEeIUaIbHOI0 Ha3HAYEHUSI.

[Tpu 3aHATHAX € OOy4YaIOUIMMHUCS € HAPYLIEHMSAMM CJIyXa IPEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH anmaparypbl, MYIbTUMEAUMHBIX CPEIACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenayd yueOHOM MHPOpMalMMU B JOCTYNHBIX (hopMax, MOOMIIBHOM CHUCTEMBI IpPENo/iaBaHus
Ui OOy4aroIMXCs C WHBAJIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHOM CHUCTEMBl. YueOHas ayliuTopus, B
KOTOPOH 3aHMMAalOTCsl OOydaroluecss ¢ HapylIEHHEM ciliyxa, 000pyIoBaHAa KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUJAECOTEXHUKOM, NMEKTPOHHON JOCKOM, MYJBTUMEIUMHON CUCTEMON.

[Tpu 3aHATUAX ¢ 0OyUYaAIOLIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO HUCII0JIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH POCMOTPA ylaJeHHbIX 00bEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM cJaii/la Ha 3KpaHe) MpU IOMOIIY BUAEOYBETUUUTENEH JIsl KOM(POPTHOTO IPOCMOTPA.

[lpu 3aHATHAX C OOYYalOUIMMHCA € HAPYLIEHHSIMH ONOPHO-ABMIaTeJbHOI0 amnmapara
HCIIONIB3YIOTCSl allbTepHAaTHBHBIE YCTpPOMCTBa BBOAAa HMH(MOpPMAUu U JApyrue TEXHUYECKHE CpeIcTBa
npuema/mepenadu ydeOHOW HMH(OpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyYEHHS JUIS
JIozie ¢ MHBAJIMIHOCTHIO.

14. OIIeHO'-IHLIe MaTepHuaJbl H METOANYCCKHEC PCKOMECHAAIUHA 110 OPraHu3alui U3yUcHUus
AUCHHUITIJIMHbI

14.1. Coaep:xkanue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEH AU
Jlnst ouileHKH cTereHd chOpMUPOBAHHOCTH U YPOBHSI OCBOSHUS 3aKPEIJICHHBIX 32 TUCIUTLIAHON

CornacoBaHa Ha noprane Ne 37311 15



KOMHGTGHHI/Iﬁ HCIOJIB3YIOTCA OICHOYHBIC MaTCpUalibl B COCTABE!

14.1.1. TecToBbI€e 3a1aHUA

1. Bompoc. BekTop cocTosiHHSI yIIpaBIsieMOro THHAMHUYECKOT0 00beKTa (CaMoseTa, pakeThl U T.1.) — 3TO

CCTh:

1.

3.
4.
2. Bonpoc. ITpu ncnons3oBanuu cnocoda komanaHoro paguoynpasienus (KPY 1) na 6opty pakersl

COBOKYIMHOCTb NCPEMCHHBIX BCJINYHUH, 3HAHUC KOTOPLIX HA k-oMm BpPECMCHHOM LIAare¢ MUHUMAJILHO

JOCTaTOYHO, YTOOBI HAWTH Bce OynylIue 3HAaYCHUs COCTOSIHUS O0BEKTa.

COBOKYITHOCTB (DYHKITHI BpEMEHHU, 00BETMHEHHBIX B BEKTOP, XapaKTePHU3YIOIIUil 00BEKT
yIIpaBJICHUSI.

COBOKYITHOCTB IIEPEMEHHBIX BO BPEMEHHU BEIMUUH, KOTOPBIE ONPEEIAIOT OOBEKT.
BEKTOP, ONPEACISIONINIA KOOPIHMHATH 00BEKTa B IIPOCTPAHCTBE.

PacHOJI0XKEH:
1. mepenaTyMK KOMaH[ YIpaBJICHHUS.
2. TIPUEMHHK KOMaH] yIpaBlICHHUS.
3. TpueMo-TepenaTIuK.

4.

O6optoBas DBM ¢opmupoBaHus KOMaH I YIIPaBICHUS.

3. Bonpoc. HazemHbIif KOMITIEKC pauoOCPEICTB NMPU KOMaHIHOM criocoOe ynpasienus (KPY-1) coctout

nu3:

Mo

PJIC n3mepenus cocTosiHUSI paKeThI.

PJIC n3mepenust cocTosiHUS LIEH.

CucreMbl CBSI3U 7S TIepejaurd KOMaH/ YIIpaBlieHus Ha O0pT.

PJIC xontpomns paketsi, PJIC xontposns uenu, 9BM popmupoBanus KoMaH 1 yripaBieHHUs,
PaauoIHUS NTepeJayl KOMaH/.

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

1.

2.
3.
4.

Ha OOpTY pakeThl CUCTEMbl U3MEPEHUS COCTOSHUS LIEJIM U 3T JIaHHbIE 110 KaHaIly nepeayu
MOCTYMAIOT B IyHKT YIPaBJeHUs, e (OPMUPYIOTCS KOMaH bl YIIpaBJIECHUS.

cucteMsl (POpMUPOBAHUS KOMaH] YIpaBJieHUs Ha OopTy ynpasisiemoro oobekra (YO).

Ha KOMaH/IHOM ITyHKTE yIIPaBJICHHS CUCTEMbI (JOPMUPOBAHUS CUTHAJIBI KOMaH/I YIIPABJICHUSI.
KOMaH/Ibl yIpaBieHus popmupyroTcs kak Ha 6opty (YO), Tak 1 Ha KOMaH/JIHOM ITYHKTE.

5. Bonpoc. IIpu HaBenernn YO Ha 00BEKT ¢ U3BECTHBIMU 3aBEIOMO KOOPJAMHATAMH I1€JI€CO00pa3HO

MIPUMEHUTD CIIOCO0 YIIPaBJICHHUS:

wn e

4.

CaMOHaBeJICHUE.
KoMaHiHOe yripaBienue KPVY -1.
paavoTeNeHaBeIEHUE B JIyUe.
ABTOHOMHOE YIIpaBJICHHE.

6. Bonpoc . Kaxoii meton HaBesieHUs obecnieunBaeT OoJiee riaakue (C MeHbIIeH eperpy3Koi)

TPACKTOPUU NBUKCHUA YO IMpU HABCACHUHN Ha MAHCBPUPYIOIYIO LCJIb:

wmn e

4.

IIpsiMo#t MeTO1 HaBeIEHMUS.

Meron KpUBOIi IIOTOHH.

MeToa napasienbHOro cOMKEeHNUS.
Meroz nponopurOHaIbHOIO HaBEACHUS.

7. Bonpoc. Ypagnenue nosgetoM YO (pakeTsl) MpeanoaraeT ynpanieHue:
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BennunHoi#t ero CKOpoCTH IBUKEHHUS.
BennunHo#t npo1oapHON CKOPOCTH IBUKEHUS.

wN e

HampasrienneM BekTOpa CKOPOCTH IBUIKEHUS PAKETHI.

4. BenuuuHON M HaNpaBICHUEM BEKTOPA ITOJHON CKOPOCTH PAKETHI.
8. Bonipoc. OGecnieueHne yCTOWYMBOCTH 3aMKHYTOT'O KOHTYpa YIPaBICHHUS PaKeTOH, cTabunn3anus B
I10JIETE €r0 TMHAMUYECKUX XapaKTEPUCTHUK JTOCTUTAIOTCA:

1. C noMouibio aBTONUIIOTA, SABJISIFOIIETOCS 3BEHOM (PEryIsiTOPOM) B 3aMKHYTOM KOHTYpE
yIIPaBJICHUS W BBEICHUS OOpATHBIX CBS3e, 00ECTICUNBAIONINX 33/IaHHOE KA4eCTBO MEPEXOTHBIX
IIPOLIECCOB I10 yIJIaM OTKJIOHEHUS U HAaKJIOHA TPACKTOPHUH.

2. Ilyrem M3MeHEHHUS B MOJIETE a3POIMHAMUYECKUX XapakTepucTuk Y O.

3. BBenenueM xecTkoi 00paTHOM CBS3H MO YIIOBOMY IMOJIOXKEHHUIO Kopiryca Y O.

4. Tlyrem 00yKeHHS 4aCTOTHOM MOJOCHI 3aMKHYTOTO KOHTYpa yIpaBICHUS .

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

3amkHyTOM CAY

Perynatop YO

e e

=)

€CThb OTHOIIEHHE N300PaKECHHIA:
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 Gpynkmuio 3amkayTo 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. IlepenaTounast pyHKIMs 10 OMMOKE OTPAOOTKH BXOHOTO BO3ACHCTBUS B 3aMKHYTOIH CAY
OIlpeziesieHa COOTHOLIEHHEM

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

VY cTraHoBHBILEECS 3HAYCHHE OIIUOKH
g(e0)=lim[p-@,(p)- G(p)]
p—0
Jlnst cyaast, korna R(P) =5 u W,(p) =2/ (3p +1) u na sxozne aeiicreyer
g(t) =2t >G(p)=2/ p*

HAaWTH BCIWYHNHY YCTAHOBUBIICUCS OIINOKU gycm = 8(00) .

L &y =&(0)=10
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2. &y =8(0)=0
3. &ym=8(0)=5

4. = £() = Heoepanuuenno 6o3pacmaent.

‘9ycm
12. Bonpoc. B ycnoBusx 3anauu Nel 1 BKIItoUnTE B KOHTYp UHTETPaTOp 2-TO NOPSAIKA U BBIUYUCIUTE

BCINYUHY & = 8(00) I10 YKa3aHHBIM B 3a/1a4€ COOTHOLICHUSAM

yem

L &pm=(0)=5

2. Eypy =6(0)=0
3. &yep = &(00) = neoepanuuenno 6ospacmaem .
4. &y =8(0)=2.

13. Bonpoc. B ycnousix 3agaun Nel2 BKIIOUMTE B KOHTYp MHTETpaTop 1-To NopsaKa U BIYUCINTE

BCINYUHY & = 8(00) I10 YKa3aHHBIM B 3a/1a4€ COOTHOLICHUSAM

yem

L &y =8(0)=0

2. Eyey =8(0)=0.2

3. &y =&(0)=5

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

yem

14. Bonpoc. /Iunamudeckuid 00BbEKT 3aaH THHEHHBIM 1 depeHInaIbHbIM

YpaBHCHHUEM 2-ro IopsAaKa BUAa

2y" (t) +10y'(t) + 4y(t) =6- u(t).
[IpuBectu nanHOE ypaBHEHHE K cucTeme 2-x JIY nepBoro nopsiaka, M Haiimu BUJ MaTpUILIbI llepexoaa A
u Matpuilsl B B cucteMe ypaBHEHUN COCTOSTHUS

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

u naitmu matpunsl C u D

(2 5] 0

1 A= B:{} C=[1 0]; D=0
0 1| 3
[0 1] 0

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

15. Bonpoc. [IpeobpazoBars mogens CAY
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Xd(t) = 4x, (t) +0.5u, (t) — 0.2u, (t) +0.1n,(t)
() = 0.2x, (1) + X, (t) +8uy (t) + n, (1)

K matpuunomy Bumy: ®t) = Ax(t) + Bu(t) + Gn(t),, T.e. ompeaenanTh COCTaB BCEX BEKTOPOB U MATPHIL

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

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

{0 4] {0.5 —0.2] {0.1 o}

A= ; B= ; G=

02 1 8 0 0 1

2. X'©=[x® %O vO=[u®) u®]
n' t= [nl ® n, (t)]

{0 4} {0.5 —0.2} [0.1 1}

A= :B= o G=

02 1 8 0 0 1

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

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

4. X" =[x® %O u®O=[u®) u,O];
n'(t)=[n () n,()].
16. Bonpoc. MOXHO 1 B CIIE/ISIIEM PaTUOIOKAIIMOHHOM JTalbHOMEpE ¢ moMoIisio punbTpa Kanmana
c(OopMHpOBATh TEKYILUE OLEHKH JTAIbHOCTH Iﬁ(k) U CKOPOCTH COJIMKEHUS \7r (k) mpu ycimoBuu, 4TO

HCIOJIB3YCTCA MOJCIIb COCTOAHUSA

) =V, (t); @) =n) un
evinonnsemess  usmepenue (nabmooenue)

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

1. VcnoBue Ha0I0Ja€MOCTH HE BBIOIHAETCS M 3HAYUT HEJb3sL.

2. Ycnoue HaOII01a€MOCTH HE OIPEIENIEHO U 3HAUYUT MOXKHO.

3. YcnoBue HaOIIO1a€MOCTH BBITIOTHSIETCS H, CIE0BATENILHO, MOXKHO.

4. Panr matpuisl Ha0JII01a€MOCTH CUCTEMBI PABEH €JUHUIIE U, CIIEOBATEIbHO, HENb3S.
17. Bonpoc. B ycnosusix 3agaun Ne 16 nusmensiercst kanasl HaOIOEHUS, T.€. UMEEM U3MEPEHUS
paguanbHOM CKOPOCTH B BHJIE

z,, (K) =Vp (k) +n;, (k).
MOXHO JI B 3TOM ciTy4ae cpOpMHUPOBAThH OLEHKHU TEKYIIEH 1albHOCTH Iﬁ(k) u ckopocth V, (k) :

1. Ycnosue Ha6HIO,[[aCMOCTI/I HEC BBINIOJHACTCA U 3HAYUT HCJIb34.
2. YcnoBue Ha6HIO,[[aCMOCTI/I BBITTIOJIHACTCA U, CJICA0BATCIIBHO, MOKHO.
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3. YcioBue HaOII0JaEMOCTH HE ONPECIICHO U 3HAYUT MOXKHO.
4. PaHr mMaTpulisl HaOJIH01a€MOCTH CUCTEMBI PAaBEH JIBYM U, CJIE€10BATEIbHO, MOKHO.
18. Bonpoc. MMeem nuHEHHYIO THHAMHYIECKYIO CUCTEMY ¢ mepeaaTouHoit pyukmmeit K(S),rae

s=(o+iw), 1.e. K(iw) - KOMIUIEeKCHAast YaCTOTHAsI XapaKTEPUCTHKA cUCTeMBI. Ha BXOJT CHCTEMBI
BO3JICUCTBYET CTAllMOHAPHBIN CIydyalHbIN Ipolece (momMexa), UMEIOIIUN CIIEKTPAIbHYIO IJIOTHOCTD
cpenneit MomHocTH G, (@) . YKa3aTb COOTHOILICHUE, KOTOPOE CIEAYET MCI0JIb30BaTh AJIsl BEIYUCICHUS

MOIIHOCTU P,,,, TIOMEXH Ha BBIXOJE CUCTEMBI:

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

4. Py = | G (@)K (o) -do.

19. Bonipoc. B cucreme ynpaBieHus: pakeTol Kiacca 3eMJIsl — BO3yX UCHOJIB3YETCs CIIOCOO HaBEACHUS -
panuoTeNeHaBeICHNE B JTyde. YKaXHUTe OTBET, COOTBETCTBYIOIIUI MPAaBUIIEHOMY COCTaBY Ha3eMHOTO
KOMIIJIEKCA CHUCTEMBI PaJIMOYIIPABICHHUS:

1. PJIC compoBoxnenus uenu, PJIC conpoBoXaeHUs! pakeThl, paauoIuHUs Tepeaadd KOMaH 1
yIpaBJeHUsI.
2. PJIC conpoBOXACHHMS LI, PAJIHOIHHAS MTepeIadil KOMaH]l yITPABICHHUS.
3. PJIC conpoBoaeHHs paKkeThl, paJuOINHUS TIepeaud KOMaH/1 YIpaBIeHUS.
4. PJIC conpoBOXIACHUS IICIIH.
20. Bonpoc. IIpu HaBenenuu OV Ha 11eb 10 METOLY MapaUIeNLHOTO COMMKEHUS B KaUeCTBE MapaMeTpa
pacorjacoBaHus1, KOTOPbIN ONpeeseT BEIMYMHY KOMaH/ bl YIIPaBJIEHUS, UCIIOJIb3YIOT:

1. Vroxa mexny BekTopoMm ckopocTu OV U ero npoJoiabHOH OChIO.

2. Yron mexay npoaoiabHoi ocbto OV u nunaueii Busuposanus LIEJIb-OVY.

3. Yroa Mexay 3J1eKTpUYECKOi 0ChbI0 aHTEHHBI OOPTOBOTO yrioMepa U BEKTOpoM ckopoctu OY.
4 CKopocCTh U3MEHEHUS YIII0BOTO NOJ0KeHus JIMHuN BusupoBanus LEJIb — OV.

14.1.2. Dx3aMeHAIIMOHHBbIE BONIPOCHI

1. CnocoObl  ynpaBieHuss  arMocepHbIMH  OOBbEKTaMU.  ABTOHOMHOE  YIpaBJIEHHE.
CamonaBenenue. Komannnoe ympasnenue. PanuorenenaBenenue. KomOMHUpOBaHHOE yIpaBieHHE.
Kparkas xapakTepucTuka crioco0oB yrnpaBieHHUs.

2. O6bexth! ynpasneHus (OY) U METOABI MX HABEACHUS.

JIByxTOueuHble MeTOAbl HaBeAeHUs. MeToa MpONOpIUOHAIBHOTO COMMXKEHUS, METOJl HaBEICHUS
[0 KpUBOM IOTOHHM, METOJ| MPSAMOTO HaBEJIEHHs, METOJ MapauIelbHOTO CONMMKeHHS. TpexToueyHbIi
METOJ] HaBEJICHHSI: METOJl COBMEILIEHUSI.

3. CnocoObl co3AaHusl YNPaBIAIOIMX CHUI MpPU pa3IMYHBIX a’dpoAMHamMHueckux cxemax OV.
W3mepuTenbHas, KOMaHIHAas U UCTIIOJHUTEIbHAS CUCTEMBI KOOpaAuHaT. KOHTyp ciensdiero ynpasiaeHus U
€ro OCHOBHBIE 3BEHbsI. YIIpaBlieHUE IPOCTpaHCTBEHHBIM JiBHKeHueM OV. Ilepenarounas gpynkuus OY.

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

4. Maremaru4yeckie MOJIEJIM MPOIECCOB M OOBEKTOB B MPOCTPAHCTBE COCTOSIHUN 3aMKHYTOM
cucteMbl ynpasieHus. HaOnronaemocTs U ynpaBisieMOcTh TuHaMuueckux cucrteM. [loctaHoBka 3amaun
CHUHTE3a ONTUMAJIbHOW CUCTEMBI PAAHOYIIPaBIECHUs B IPOCTPAHCTBE COCTOSHUI. KpuTtepun n nokasarenu
3¢ (GEeKTUBHOCTH — MHTErpaibHBIA KBaJpaTUYHBIM (yHKIMOHAN KadecTBa JletoBa-KanmaHa; jmokanbHBbIM
(byHKIIMOHA KayecTBa.

5. CTpykTypa anroputMa ONTUMAJIBHOTO VIPABICHUS B JIMHEHMHOM TrayCCOBCKOM 3ajaye
ONTUMM3AIMU C KBAJPAaTUYHBIM KpuTepueMm kKauecTBa. OcoOeHHOCTH cuHTe3a HecTaluoHapHbeIx POCY.
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CoBmectHas ¢uibTpauuss W mapaMmerpuyeckas uaeHTUuKanus. OOoOIIeHHass CTPYKTypHas cxema
ontumansHou POCY.

6. Tounocts POCY. Knaccudukanus ommOOK ynpaBieHHs U TOKa3aTeld TOYHOCTH. [IpuumHbI
HOSABJIEHUS OLUIMOOK YIPaBIEHUS U IPOMaXOB.

7. llorennumanbHasg To4YHOCTH ontumanbHOM POCY. Meronuka pacuera AMHAMUYECKUX U
(baykTyallmoHHBIX OmMOOK cucteM ympasieHus. IIpoektupoBanue POCY ¢ wucnonp3oBaHuEM
MMUTALMOHHBIX Mojienei Ha OBM.

8. CTpyKTypHBIE CXEMbI TOJIOBOK CAMOHABE/ICHUS: aKTUBHbBIE, IIOTyaKTUBHBIE, TacCUBHbIE. CXeMbI
YIJIOMEPHBIX T'OJIOBOK CaMOHaBe[eHUs. MoJielin KOHTYpOB CaMOHABEACHHUS.

MO,I[GJ'II/IpOBaHI/IC KOHTYpa CaMOHaBCICHNA. TakTHKO-TEXHUUECKHE I10Ka3aTciin
PAaAUOJICKTPOHHBIX CUCTEM CAMOHABCACHUA: NAJIbHOCTD, pa3pCliaromias CIIOCOOHOCTH IO KOoOpAuHAaTram,
TOYHOCTB.

9. IlpuHUUOBl NOCTPOEHUS CUCTEM pajuoTeneHaBeneHus. CucreMa HaBEIEHMs IO PAagUOIyydy.
Paguonunus ynpasnenus B paaumosyde. CTpyKTypHass CcXeMa KOHTypa paJMOTEIICHABEACHMUS.
[lepenatounsie (yHKIMU OCHOBHBIX 3BEHbEB KOHTYpa paauoTesieHaBeAcHHs. VICTOUHUKM OMIMOOK INpH
pasuOTEIICHABEACHUH. Onenka TOYHOCTH CUCTEM pasuoTEIICHABEICHN. JanbHOCTB
paguoTEICHABEICHUS.

10. PagumocpenctBa cHCTeM KOMAaHJIHOIO —CleAsinero ympasiaeHus. KoopauHarel cuCTeM
KOMaHJIHOTO YIIpaBJICHUS TpU HaBEIEHUU METOIOM COBMEIIEHUS M MapajUIeIbHOTO COJIMKEHMUS.
@DYHKIMOHAIbHBIE U CTPYKTYPHBIE CXEMBI.

Komangnast paguonuuus. KomaHgHas paguoiauHUs Kak 3BEHO CHCTEMBI  CIIEISIIETO
pasauoyIpaBIICHUS.

@YHKIMOHAIbHBIE CXEMbl U OLEHKA TOYHOCTH KOMaHJHbBIX cucTeM. OIMOKU NpU KOMaHIHOM
yIpasiaeHuu. J[aibHOCTD JEHCTBUS.

11. Knaccudukamusi cucteM aBTOHOMHOTO YIpaBieHHUs. l3mMepuTenbHblE yCTpOICTBa CHUCTEM
aBTOHOMHOI'O  paJMOYIPABJICHUSA: PATUOBBICOTOMEPBI U  PAJUOJAIBHOMEDPBI; JOIUIEPOBCKUH H
KOPPeISIIMOHHBIN  m3Meputenu ckopoctu. O030opHbie OoproBbie PJIC. IlaccuBHBIE aBTOHOMHBIE
panuocuctembl.  CHCTeMBl ~ aBTOHOMHOTO  DPaJHOYIpaBiI€HUs C  pacro3HaBaHUEM  00pa3oB.
[TomyaBTOHOMHBIE CHCTEMBI PaAMOYIIPABIEHUS C UCIIOJIIb30BAHUEM CIYTHUKOBBIX PaJUOHABUTALMOHHBIX
CHCTEM.

12. Kparkas xapakTepucTUKa M CpaBHEHHE CHOCOOOB ympamieHHs. BopToBoW W Ha3eMHBII
CerMEeHT KOMIUIEKCOB paauoymnpanieHuss KA. OcoO0eHHOCTH MCIIOIb30BAHUS PAAMOTEXHUUECKUX CUCTEM B
HA3eMHBIX KOMITJIEKCAX KOHTPOJISl TPAEKTOPUI U yIipaBiieHus JBuxeHneM KA.

13. PagnocucTtemsl ynpaBlleHUs U UX NPOEKTHpoBaHUe. OCHOBHBIE 3Tallbl IPOEKTUPOBAHUS U UX
coaepxanue. [IpoekTupoBaHue paiOCUCTEM YIPABICHUS C UCIIOJIb30BAHUEM UMHUTAIIMOHHBIX MOZENEH.

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

CnocoObl ynpaBieHUs] aTMOCPEpHbIMU 00bEKTaMu. ABTOHOMHOE yrpaBieHue. CaMoHaBeeHUeE.
Komannnoe  ympaBnenue. PanuorenenaBenenme.  KomOuHupoBanHoe — ympaBineHue.  Kparkas
XapaKTEePUCTUKA CIIOCOOOB yIIPABICHUS.

OO6mnexTsl ynpasieHus (OY) 1 MeToAbl MX HaBEACHUS.

JIByXTOYEYHBIE METOJBI HaBeACHUs. MeToq MpONOpPIHOHAIFHOTO COJMKEHUS, METOJl HaBEIECHUS
[0 KpUBOM IOTOHH, METOJ MPSMOTO HaBEIEHUs, METOJA MapajuledbHOro cOmmxeHus. TpexToueyHblit
METOJl HABEJICHHSI: METOJI COBMEIICHUSI.

CriocoObl CcO3aHUs YHPaBIAIOMIMX CHWJI TPU Pa3IUYHbIX a’poauHamMuueckux cxemax OV.
W3mepuTenbHas, KOMaHIHas U UCIIOJHUTENIbHAS CUCTEMbI KOOpANHAT. KOHTyp cieasiiero ynpasieHuUs U
€ro OCHOBHbBIE 3BEHbsI. YIIpaBlieHUE NPOCTpaHCcTBeHHBIM IBrkeHreM OVY. [lepenarounas dpynkus OV.

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

MaremaTrnueckie MOJENHU TMPOIECCOB M OOBEKTOB B IMPOCTPAH-CTBE COCTOSHUN 3aMKHYTOM

cucreMbl ympasieHus. IlocTaHoBKa 3ajgadu CHHTE3a ONTUMAIBHOM CHCTEMBI PaJUOYINPABICHUS B
npoctpaHcTBe cocTosHui. Kpurepuu n mokaszarenu 3¢(eKTUB-HOCTH — MHTETrpalbHbIN KBaJpaTHUHBIN
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¢ynkumonan kauectBa JleroBa-Kanmana; mokaiabHBIN (YyHKIMOHAN KayecTBa. HEOOXO-AMMBIC YCIIOBHS
cunteza POCY: HaOmomaeMoCTh 1 yIpaBiisie-MOCTh TMHAMHUYECKHAX CUCTEM.

CrpykTypa anropuTMa ONTMMAJIBHOIO YIpaBJIE€HHS B JIMHEHHONW TIayCCOBCKOW 3ajade
ONTHUMU3AIMKA C KBaJIPpaTHYHBIM KpUTepHeM KadecTBa. OCOOCHHOCTH CHHTe3a HecTanuoHapHbXx POCY.
CoBmectHas ¢unbTpauuss U mapaMmerpuyeckas uaeHTuukanus. OOoOIIeHHass CTPYKTypHas cxema
ontumainbHou POCY.

Tounocts POCY. Knaccudpukanms ommOOK yrmpaBieHUS M TOKA3aTedd TOYHOCTH. lIpuumHBI
HOSABJIEHUS OLUMOOK YIPABIEHUS U IPOMAXOB.

[ToreHunanbHast ToOYHOCTH ontuManbHod POCY. Meroguka pacdyera JUHAMUYECKUX U
(bayKkTyanmoHHBIX OmMOOK cucteM ympasieHus. IIpoektupoBanue POCY ¢ wucnonp3oBaHueM
MMUTALMOHHBIX Mojienei Ha OBM.

BI/II[BI CHUCTCM. CprKTyprIe CXEMbI TOJIOBOK CaMOHABCACHUA: AKTHBHBLIC, IIOJIYaKTHBHBIC,
naccuBHbIe. CXEMBI YITIOMEPHBIX I'OJIOBOK CaMOHAaBCICHUS. MOI[CJ'II/I KOHTYPOB CaMOHABCJCHHA. MO,Z[CJ'II/I
paaruoCpeacCTB U MOMEX B KOHTYpax CaMOHAaBCACHUA.

AHanuTtnyeckue MECTOAbI HCCICIOBAHUSA KOHTYPOB CaMOHABCACHUA. MOI[CJ'II/IPOBaHI/Ie KOHTYpa
CaMOHaBCICHHUA. TakTHKO-TEXHUYECKHUE ITOKa3aTelIn PAOAUOIJICKTPOHHBIX CHUCTEM CaMOHABCIACHUS:
AaJIbHOCTB, pa3pcuiaromias CIIOCOOHOCTH I10 KOOpAuHAaTaM, TOYHOCTD.

[TpuHIMOBI TOCTPOEHUS CHCTEM paauoTeseHaBeqeHus. CucTeMa HaBeIEHUs 110 PagHOIIyuy.
Paguonuuus ynpaeneHuss B paxauoniyde. CTpyKTypHass cXema KOHTypa paJuOTEICHaBEICHMUS.
Ilepenatounble (PyHKIIMN OCHOBHBIX 3B€HbEB KOHTYpa paJloTeICHABEICHHUS.

HcTouHuku omuboOK npu paauoreneHaBeieHnd. OLieHKa TOYHOCTH CUCTEM paJHOTEIICHABEACHHUS.
JlanbHOCTh paMOTEICHABEICHUS.

PanuocpencTtBa cucteM KOMaHJHOTO CIEASIIEro ymnpasiieHHus. KoopauHarel cucteM KOMaHJIHOTO
YIpaBICHUS TPU HABEJACHUH METOJOM COBMEUICHHS U MapaUIeIbHOrO COMmkeHus. OyHKIMOHAIBHEBIE U
CTPYKTYPHBIE CXEMBI.

Komangnas pagumonunus. KomanaHas paadoiauHUAS KAk 3BEHO CHUCTEMbI  CIEASUIETO
paauoympaBIICHHUS.

OyHKIUOHATIBHBIE CXEMBbl M OIEHKa TOYHOCTH KOMAaHIHBIX cucTeM. OmHUOKK Mpu KOMaHIHOM
yIpasiaeHuu. J[aibHOCTD JEHCTBUS.

Knaccudukanusi cucreM aBTOHOMHOTO YIpaBlieHUs. M3MepuTeNnbHbIE YCTPOWCTBa CHCTEM
aBTOHOMHOI'O  paJMOYIpaBJIEHUS: PATUOBBICOTOMEPHl U  PAaaUOJAIBHOMEPBI;  JIOTUIEPOBCKHM U
KOppEeSIIMOHHBIN  m3Meputenu ckopoctd. OO030pHble OopToBblie PJIC. IlaccuBHBIE aBTOHOMHBIE
paauocuctembl.  CucTeMbl  aBTOHOMHOTO  pPaJUOYyNpaBICHHs C  paclno3HaBaHUEM  OOpa3oB.
[TomyaBTOHOMHBIE CHCTEMBI PAAHOYIIPABICHUS C UCIIOJIIb30BAHUEM CIYTHUKOBBIX PaJMOHABUTAIIMOHHBIX
CHCTEM.

KoManaHO-u3MepHuTenbHble KOMITJIEKChl KOCMUUYECKHUX PaIMOCUCTEM YIIPABICHHUS.

Knaccudukarus u ocobernoctu paauoymnpasienus KA. OyHKIMoOHaNbHAsS U CTPYKTYpHAas cxema
cuctemsl ynpasineHus KA.

Kparkas xapakTepucTuka U CpaBHEHHE CIIOCOOOB ympapieHus. bopToBoil M Ha3eMHBII CErMEHT
KoMIuIeKcoB pamuoynpasieHus KA. OcoOEHHOCTH WCIONb30BAaHUSA PAJAUOTEXHUYECKUX CHUCTEM B
Ha3eMHBIX KOMILIEKCaX KOHTPOJIS TPACKTOPUH U yrpaBieHus qBukeHueM KA.

Panuocucremsl ympapineHus W uX NpoekThpoBaHue. OCHOBHBIE ATalbl MPOCKTUPOBAHMUS M UX
conepxanue. [IpoexkTupoBanre paIMOCUCTEM YIIPABICHHS C UCIIOIb30BAHUEM UMUTAIIMOHHBIX MOJEIICH.

14.1.4. Tembl JOMAIIIHUX 3adaHUH
Tema 1. CiocoObl ynpaBiieHus: U MeTosibl HaBeaeHus . Kunemarnueckue 3BeHbst POCY

3anaua 1. Pakera HaBomMTCA 1O METOAY IOTOHU HA LENb, KOTOPAs IBUKETCS MPSMOJIMHEHHO Ha
BcTpeuHoM Kypce. [lonet uenu ropuzonTanbHbii. HauanbHbie ycnoBus (10 BapUaHTaM):
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[TocTpouTh BapHaHTHl KWHEMATUYECKUX TPACKTOPHHA pPAaKEThl, OMPEICIUTh MaKCHUMabHbIC
MOTIepEYHbIe YCKOPEHHUSI, CPABHUTh MAaKCHUMaJIbHbIE IEPETPY3KH B CIy4ae MEJJICHHBIX U OBICTPBIX LIETECH.

3amava 2. [locTpouTh TPAEGKTOPHUIO PAKETHI MPU HABEIECHUM HA 1I€JIb M0 METOJY NapaljieIbHOTOo
commkenusa Llens ABMKeTCS MPSMOJIMHENMHO Ha BCTpeYHO-NepeceKaromemcs Kypce. Onpenenurs yroi
VIPEXKACHUS U BPEMS YCIIOBHON BCTPEUH MPH CIEAYIONINX HAUYaTbHBIX YCIOBUAX: =10 KM,

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

3amagya 1. Junamuueckas cucrema (JIC) 3amana Y n — ro mopsanka (n=2; 3), onpenensonum
CBSI3b «BXOJI-BBIXO/» CJICYIOIIErO BUAA

C 3aJaHHBIMH HayaJbHBIMU YCIOBUSIMHU. {7 pa3sHBIX BapHAHTOB 3aJ[aHbl PA3IMYHBIC 3HAYCHHUS
ko3¢ unuentos ak u bk. Haittu npencrasnenne monenu JIC B popme cuctemsl n Y mepBoro mopsiaka.
[IpencraButh cTpykTypHyto cxemy JC nmns mepeMeHHBIX COCTOsHHS. VCIONb3ysl MakeT MporpamMm
Simulink BemonuuTe Mopenuposanue JIC 1 HabmOnaTh BHIXOJHOW CHTHAJ MPH MoJaye Ha BXOJ CUTHaja
B BUJIC €IMHUYHON CTYNeHYaTON (PyHKIIMM ¥ TapMOHUYECKOTO CUTHAIA.

3amava 2. B ycnoBusax mpenpiayiiel 3aadn BBIMOIHUTE ASUCTBUS sl HaOmonaenus B Simulink -
mozenu ¢azoBoro noprpera C npu pa3HbIX HAYaIbHBIX YCIOBUSX.

Tema 3. Cratuctuueckas Teopus ONTUMAJILHOTO YIIPABICHUS TUHAMUYECKIM 00bEKTOM

3amaua 1. J[ns TUHAMUYECKOH CHCTEMBI, MOJEh KOTOPOW 3aJaHa B MPOCTPAHCTBE COCTOSHHIA
ypaBHEHUSMHU BUJIA

,

e A, B, C, D — 3aaHHbl€ YHCIIOBBIE MaTPHUIbl COOTBETCTBYIOIIEH Pa3MEPHOCTH, ONPEAEIUTh
BBITIOJIHSIOTCS JIW YCIIOBUS HAOIIOAEMOCTH U YIIPABISIEMOCTH .

3amaua 2. 3anucaTh U OOBSICHUTH CONEP)KAaHUE JIOKAIBHOTO M TEPMUHAIBHOTO KPUTEPUEB
ynpasienust POCY.

3anaua 3. OOBSACHUTH cienU(PUKY 3a/1ad TUHAMUYECKON ONTUMU3AIMU 10 CPaBHEHHIO C 3a]ada-
MH CTaTH4E€CKOM onTuMu3auuu. [Ipusectu mpumepsl.

3anava 4. M3710)KUTh CMBICIIOBOE COZIEPKAHUE TEOPEMBI PA3/ACIICHUS U YCIOBHI €€ IPUMEHEHHUS.

Tema 4. POCY B pexxnme caMOHaBEICHUS

3anmaua 1. [IpencTaBuTh CTPYKTYPHYIO CXEMYy aHAlOroBoro JmHeiHoro ¢unsrpa Kammana , ko-
TOPBIA POPMUPYET ONTUMATBHBIE OLIEHKH YIIIOBOW KOOPJIWHATHI , KOTOpast HMEET JUHA-MUKY BO BpPEMEHHU
B BHJIE MOJIMHOMA: a) — CTETNEHH HYNb; 0) — MEpPBOIl CTENEHUHU; B) — BTOPOM cTeneHu. BXxomHoil curHan
(bunpTpa — IpsIMbIe U3MEPEHUS YITIOBOW KOOPIWHATHI C aJ/IMTHBHBIM T'ayCCOBCKUM OEJIBIM IITYMOM.

3anaua 2. Cneasuuil paguoaoKallMOHHBIA JalbHOMED MPOEKTUPYIOT B BUJE JIMHEHHOTO (HIIb-Tpa
Kanmana 1151 MoJiesii COCTOSIHUS B BUJIE

rae - Oenblil rayccoBckuil myM. B kauecTBe HaOIIONEHUN UCHONB3YIOTCS JaHHbIE Jallb-HOMEpA .
MOo>KHO JI1 3TO peaau30BaTh OIEHKU TEKYIIEH NalbHOCTU U CKO-POCTH ?

3anaua 3. B ycnoBuax 3amaun Ne3 paccMOTpeTh CLIEHApHil ¢ TEM K€ BOIPOCOM, KOIJa BBIIOJ-
HSIOTCS U3MEPEHUS] CKOPOCTH CONMKEHUS, T.€. .

Tema 5. POCY B pexnMe KOMaHIHOTO yIIPaBICHHUS.

3amaua 1.

B cucreme KPVY-1 HaBenenue pakeTsl Ha 11€7b Ha Kypcax OJU3KUX K BCTPEYHOMY WM JJOTOHHO-MY
OCYIIECTBIIIETCS 1O MeToay HakpeiTuss ¢ HenoasrmxkHoro KII. Paccmorpers knHemarnueckue
COOTHOIIEHHUS] B BEPTUKAIBHOM IIOCKOCTH MpH HaBeleHHH. COCTaBUTh (PYHKIIMOHAIBHYIO CXE-MYy
CUCTeMBbI. VYKa3zaThb IOACHCTEMBbl U3BJIEUEHUS HHPOpMAlMM JJi1 OLEHKM TIapaMeTpa yIJIOBOrO
paccoracoBaHus, MOJCUCTEMBl (DOPMUPOBAHMS KOMaHJ YIPABJICHUs, Nepelaud KOMaHJ Ha pa-KeTy U
MOJICUCTEMBI OTPAOOTKHU 3TUX KOMaH]I.

3anaua 2.

B cucreme KPVY-1 HaBeneHue pakeTsl Ha 11e71b Ha Kypcax ONM3KUX K BCTPEYHOMY WM JOTOHHO-MY
OCYLIECTBIIIETCS IO MeToay Hakpeltusg ¢ HenonaswkHoro KII. PaccMmorpers kuHemarmueckue
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COOTHOILICHHSI B BEPTUKAIBHOM IUIOCKOCTH MNpH HaBelAeHUH. COCTaBUTh (PYHKIMOHAIBHYIO CXE-MY
CHCTEMBI. YKa3aTh IOJICHCTEMbI M3BJICUCHUS MH(MOPMAIMH IS OLEHKH JMHEHHOTO OTKIOHEHUS PAKETHI
OT HarpaBJICHHs Ha I1eJIb, MOJICUCTEMBI (POPMHUPOBAHUS KOMAH]I yIIPABICHUS, IEpeIaun KOMaH [ Ha paKeTy
Y TIOJICHCTEMBI OTPAOOTKH ITHX KOMAaH]I.

Tema 6. POCY B pexrmMe aBTOHOMHOI'O yIIpaBJICHUS

3amada 1. B cucremMe aBTOHOMHOTO YNpaBJCHHS BBIIOJNHSACTCS YHPABICHHE BBICOTOW TOJIETa U
00KOBBEIM OTKJIOHEHHEM OV. HpI/IBGCTI/I 9KBUBAJICHTHYIO CXEMY KHHCMATHYCCKOT'O 3BCHA W CHU-CTCMbI
yIpaBJIeHus B 1esIoM. PaccMoTpeTs criocoObl o0ecrieueH s yCTOHYNBOCTH KOHTYPa YIPABICHHS.

3amauda 2. Ilepenarounas (yHKLIUS Pa3OMKHYTOIO KOHTypa YIPABJICHUS OINpPEAEICHa COOTHOIIE-
HUEM

rne Ka — u3BecTHbIN 3amanHblid K03 dunmeHT ¢ pazmepHoctbio (1/¢2); Td — 3amanHas mocTosH-
Hasi BpeMeHH (unbrpa. Haiitu 3amac ycTOMYMBOCTH KOHTYpA YIpaBiIeHUs 1Mo (aze U 4acToTy cpesa.

14.1.5. Bonipochl Ha caMONOATOTOBKY
Bropas koHTposbHas TOUKA

21. OObsACHUTH XapakTep BIMSHMS MOPSIKA acTaru3Ma Cielsduieil cucTeMbl Ha JUHAMHYECKYIO
OmuOKy OTpabOTKH TpeOyeMOro CUTHAJIA Ha BXOJIE 3aMKHYTOH CHCTEMBI.

22. O6bsicuuth HazHaueHue u pynkiuu [TN]] perynstopa B KOHTYpE yIpaBIeHUS U MPUHIIUII €TO
YCTPOMCTBA.

23. MBnoxuTh MOCTAHOBKY 3a/laud CHHTE3a ONTHMAJbHOW CHCTeMbl ympaBieHus. Kpurtepuu
kagectBa POCY: okanbHOE U TEpMUHAIBHOE yIIpaBieHHe. TeopeMa pa3aesieHHsl.

24. V310XUTh MOCTAHOBKY 33Ja4d ONTHUMAJbHON (DUIBTpAlUU Ui CUHTE3a PaJUOTEeXHUYECKUX
CIEIAINX U3MEPUTEIIEH.

25. CTpykTypa onTUManbHOro JmHeiHoro ¢unsrpa. @unstp Kanmana.

26. Ilopsanok peleHUs 3aJadyd CUHTE3a CIEIAIIEr0 M3MEpUTENs MapaMeTpa paJlOoCUTHala B
CUCTEeMax JIMCKPUMHUHATOPHOTO THUIIA.

27. OyHKUMOHANBbHAA H CTPYKTypHass cxemMa (OPMHPOBAHUS paguoiyda B CHUCTEME
paauoTeNeHABEICHHUS.

28. ®yHKUMOHAIbHASA U CTPYKTYpHAasi CXeMa IPUEMHON 4acTU PaJuOJIMHUHN HaBEJCHUS B JIyUe.

29. VIcTOuHUKH MOTPEIIHOCTEN B CUCTEMaX YIPaBICHHUS, UCIIONB3YIOIINX PaIuOTEICHABEICHUE.

30. Mznoxkute KIacCU(PUKALMIO CHCTEM CAMOHABEACHUS IO IMPU3HAKY MECTa PACIIOJIOKEHUS
MCTOYHHKA DIEKTPOMATHUTHOTO U3TyUYCHHUS.

31. Uznoxwure kiaccu(UKalnio CUCTEM CaMOHABEJEHUS MO MPU3HAKYy KMHEMaTH4eCcKoro MeToja
HABEICHHUS.

32. Onpenenure MOHATHE TEKYIIETO MTPOMaxa.

33. Ilepeuncnute OCHOBHBIE METOABI HABEACHHS, MPUMEHSEMbIE Ui MAJOMOABHKHBIX U
OBICTPO/IBIKYILIUXCS LIETEH.

34. YrnoBble TUCKPUMHUHATOPBI TOJIOBOK CaMOHaBeIeH!s. VICTOYHMKH MOTrperHocTell yr-IoMepoB
B CUCTEMaxX CaMOHAaBEJCHUSI.

35. Tumsl yIIIOMEpHBIX KaHAJIOB FOJIOBOK CAMOHABE/IECHUS. YIIIOMEpP CO CIEISAIIMM TMPOIIPUBOJIOM.

36. Tumbl yrmoMepHBIX KaHAJIOB TOJOBOK CAMOHABEICHHS. YTJIOMEp CO CIEASIIed aHTeH-HOW U
JaTYNKaMH YIJIIOBBIX CKOPOCTEH.

37. Knaccugukanuus cucteM aBTOHOMHOTO paJiMOyIIpaBIEHUSI.

38. Tumsl 1 XapaKTepUCTUKU U3MEPHUTETIeH mapaMeTpoB cOOCTBEHHOTO ABMXeHUS YO.

39. OO6nacti TpUMEHEHUs, JOCTOMHCTBA U HENOCTAaTKH PAJUOCUCTEM C aBTOHOMHBIM
yIIPaBICHUEM.

40. Otanbel npouecca npoektupoBanus POCY. Ponb MeTOOOB MareMaTM4ecKOro CHHTE3a U
MareMaTu4eckoro MoJeTUPOBAHUS CUCTEM MPHU MPOESKTUPOBAHUH.

IlepBast KOHTPOIBHAS TOUYKA

1. Cucremsl koMaHgHOTO panuoymnpasieHuss — KPY-1. O6mee onmcanue CTpyKTyphl KOMILIEKCA

yIPaBICHUSI © OCOOEHHOCTU CUCTEMBI.
2. Cuctemsl kKoMaHgHOTO paauoymnpasieHus — KPY-2. OO0miee onucanue CTPyKTypbl KOMIUIEKCA
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yIpaBJIEHUS © OCOOCHHOCTH CUCTEMBI.

3. Cucremsl KomMaHaHOTO panuoymnpasieHuss — KPY-3. O06miee onvcanue CTpyKTyphl KOMILIEKCA
yIpaBJIEHUS 1 OCOOCHHOCTH CUCTEMBI.

4. Cucremsl paguo TeneHaBeneHHst . OOIee onucaHue CTPYKTYpbl KOMILJIEKCA YIpaBie-HUS U
0COOEHHOCTH CHCTEMBI.

5. CucreMbl camMOHaBeleHUs U UX pa3sHOBUAHOCTU. OOliee onucaHWe CTPYKTYphbl KOMILIEKCA
YIpaBJIEHUS K OCOOCHHOCTH CUCTEMBI.

6. CucteMbl aBTOHOMHOTO ynpasieHus. OOmiee onucaHue CTPYKTYpbl KOMIUIEKCA YIPABICHUS U
0COOEHHOCTH CHCTEMBI.

7. IlonsiTre (ha30BbIX KOOPAUHAT 0OBEKTA yrpaBieHus U 1enu. PazoBast TpaeKTOpUSI.

8. Kunemaruueckass Tpaekropusi aBuwxeHuss OY. TpexTodeuHblii METOJ HABEIEHUS — METOJ
HakpbITHs Lenu. [Tapamerp paccoriacoBaHus IPH BEIPAOOTKE KOMAH/IbI.

9. Kunemaruueckass tpaekropusi aswxeHuss OVY. TpexroueuHbld METOJ HAaBEIECHUS — METO
npsiMoro HaseneHus. [lapamerp paccoracoBanus npy BeIpaOOTKE KOMaHIbI.

10. Kputepun Bribopa TpedyeMoii Tpaekropuu nBuxenus OV.

11. Ob6mas xapakTepucTHKa METOA ITPONOPLMOHAILHOIO HaBeeHus. Kputepuil onTuManbHOCTH.
HaBurannonnas xoncranta. HaBeneHune 1no MeTony KpUBOM IIOTOHM; IIapameTp, ONPEAEIISIOUN
BEJIMYNHY KOMAH[IbI.

12. OOmas XapakTepucTHKa METOAa MPONOPIHOHAIBFHOTO HaBeaeHus. Kpurepuii onru-
MasibHOCTU. HaBuranuonHast koHctanTa. HaBeneHnue 1o MeToay mapajulebHOro CONMMKEHHUs; mapamerp,
OTIpE/IETSIOUINI BETMYMHY KOMaH/Ibl.

13. Crioco0O»l co3fiaHuss HOPMAIbHOTO YCKOPEHHsI IIpU yrpasiaeHUH JIA U uX 0COOEHHOCTH. Yroi
CKOJIBYKEHUS U yroJl aTaKu.

14. O0oO0mIeHHas CTPYKTypa CUCTEMBI YIIpaBieHUs. THUIl nepesaroyHoil GyHKIMU KPECTOKPHUIOTO
JIA. BXxongHO¥ 1 BBIXOAHON CUTHAJIBI.

15. ABTonuioT u ero (PyHKIMHU B KOHTYpE YIpaBiaeHUs. XapakTep oOpaTHbBIX CBA3EH U UX BIUSHUE
Ha quHaMUKyY noBeneHust OY.

16. CocTtaB paauocpeacTB U UX (GYHKLIUHU B KOMIUIEKCAX KOMAHJAHOTO yIIPaBJICHHUS.

17. ®dyHkuuoHanpHas cxema KOHTypa ympasieHus ans cucreMbl KPY-1. Ha3pare ucrounuku
olnO0K HaBeneHus B cucreMax KPY-1.

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

19. IlpencraBneHne AMHAMUYECKUX CHUCTEM B (OpMe ypaBHEHMH I MEPEMEHHBIX COCTOSHHSL.
HaliTu ypaBHEHHS COCTOSHUSL U TPEACTaBUTh CTPYKTypy cuctembl Juisi JIC Broporo mopsjka mnpu
OTCYTCTBHMHM HYJEH nepe1aTouHON (QyHKIUH.

20. IlpencraBnenue nuHamuyeckux POCY B ¢opme ypaBHEHUH A NMEPEMEHHBIX COCTOS-HUS.
HaliTu ypaBHEHUS COCTOSIHUSL U IPENCTAaBUTh CTPYKTypy cucreMbl ains OY BTOpo-ro nopsiaka IpH
HaJIW4YWU HyJel nepesaTouHol pyHKIUN.

14.1.6. Temb1 1a00paTOpHBIX padoT
Hccnenoanne npoLeccoB B CUCTEMAX YIPABICHUS .
CuHTe3 U uccineoBaHue ONTUMAILHOM CHCTEMBI YIIPABICHHS paKETON B PEKUME CAMOHABEICHUS
VYrinomepHas ciensnias CUCTEMa ¢ KOHHYECKUM CKaHUPOBAaHUEM JIMarpaMMbl HAITPaBJIEHHOCTH.

14.2. TpeGoBaHuA K OLIECHOYHBIM MaTepHAJIaM /JIsl JTHI[ C OTPAHMYEHHBIMHU BO3MOKHOCTAMH
310pPOBbS M HHBAJIH/0B
Jns M ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSMH  370pOBbS M HMHBAJIHUIOB IPEAYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IepeyeHb KOTOPBIX YKa3aH B Tabnuue 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcs

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
o0yuaroIerocs Ha MOMEHT IIPOBEPKU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTtynHas popMa npeocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPEJCTB, @ UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaMm ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMU 3]I0POBbsl M MHBAJIM/IaM yBEJIMUYMBACTCA BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTtynHas popMa npeocTaBieHHsl OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C HCIOJIB30BAHNEM YCIIYT aCCUCTEHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS M BOCIPUSATHS HH(DOpMAIIHH:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHoi opme.

JI1s1 IM1 ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOIO anmnapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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