MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

HanpagjieHue noaroroBku/cnenuajabHocTh: 27.04.04 YupasiieHue B TEXHHYECKHUX CHCTEMAX

HaumeHoBaHue o0pa3oBaTeibHOI mporpaMMel: UHTeIEKTYaIbHbIE TEXHOJIOTHH YIPABJIEeHHS] B TEXHHYECKUX
cucTreMax, 00padoTka U aHAJIU3 JAHHBIX

YpoBeHnb 00pa3oBaHusi: Bbicuiee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
CUCTEMBI YIIPABJIEHUSA ITIOABUKHBIMU OBBEKTAMUA U

MAHHUIIYJIATOPAMU

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 16 yacos;

KoncyabTanuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 129,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

BKJIIOYAS:
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

Mockga 2024
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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBoeHMs AMCHMILUIMHBI. (pOpMHpPOBaHUE y CTYACHTOB 3HAHUI MO OCHOBHBIM IPUHLIUIIAM
MOCTPOCHUS QITOPUTMOB YIIPABJICHUS TIOJBMKHBIMA OOBEKTAMH W MaHUNYISATOpaAMU JUIS Iiesied

OIITUMAJIBHOT'O

yIpaBIeHUS

KOHCYHBIM ITOJIOKCHHUEM

JIBIDKYIIIETOCS

o0beKTa,  yIpaBICHUS

KoJIeOATebHBIME O0OBEKTaMHU, CHCTEMaMH C TEPEKPECTHBIMU CBA3SIMH, C OTPAXCHHEM YCHIHH U C
YIPYTUMU KUHEMATUYECKUMHU CBA3SIMU

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4eHHe 0COOEHHOCTEH ONTHUMAIbHOIO YIPABICHHUS KOHEUHBIM OJI0KEHUEM JIBUXKYILErOCs
00BeKTa; 00BEKTOB, COACPIKALINX KOJIeOaTEIbHBIEC 3BEHBS; IBYXCBIA3HBIX O0BEKTOB U YIPABJICHUS
YeJI0BEKO—MAIIMHHBIMU KOMILIEKCAMU;

- (hopMuUpOBaHHE OCHOBHBIX HABBIKOB, HEOOXOIUMBIX MIPU CHHTE3€ AJITOPUTMOB TEPMUHAIBHOTO
yIIpaBJIEHUS U yIPaBJIEHUS K0JeOaTeIbHBIMU O0ObEKTaMU; IPU CUHTE3 aJITOPUTMOB yIIPaBJICHUS
JIBYXCBSI3HBIMU O0BEKTaMH, CHHTE3€ CIEIAIINX CUCTEM C OTPAKCHUEM YCHIMNA U C YIIPYTHMHU
KMHEMATUYECKUMH IIepeadyaMy 11 MaHUITYJISATOPOB;

- pa3BUTHE HaBBIKOB MPUHUMATH M 0OOCHOBBIBATH KOHKPETHBIC TEXHUYECKHE PELICHUS IPU
CHHTE3€ QJIFOPUTMOB JUISl Psijia CUCTEM YIPABJICHUS OJBM)KHBIMU O0BEKTAMHU M TPOEKTUPOBAHUH CUCTEM
YIIPABJICHUS IIPUBOJIAMH MAHUITYJIATOPOB.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIETeHIIUIi:

KOI{ U HAMMCHOBAHHUEC
KOMIICTCHINH

KO}I 1 HAMMCHOBAaHHUEC
HHAUKATOPA TOCTUKCHUS
KOMIICTCHIIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

PIIK-1 Criocoben
IIPOEKTUPOBATH
IIporpaMMHO-aIllIapaTHbIE
KOMILIEKCHI JIUISI CHCTEM
aBTOMAaTU3aluu U
yIpaBIeHUS

N/I-1pnk-1 JlemonCcTpHpYET
3HaHUE COBPEMEHHbIX
MH(}OPMaLMOHHBIX
TEXHOJIOTUH, TEXHOJOTHH
MPOEKTHPOBAHUS
IPOrPaMMHOT0 00ecCTieueHHs U
anmapaTHO-TEXHUYECKUX
CPECTB ISl PELIeHUs 3a71a4
ABTOMATH3AINH U YIIPABICHUS
B TEXHUUYECKUX U
OpraHU3aIMOHHO-TEXHUIECKUX
cucremax

3HATH:
- OCHOBHBIE ()YHKIIMOHAJIbHbIE
0COOEHHOCTH MOCTPOEHUS CUCTEM
yIpaBieHUs MOBUKHBIMU OOBEKTAMU U
MaHUIYJISATOPaMH;

- TEPMHUHOJIOTHIO IPEMETHON 001acTH,
0a30Bble CTPYKTYpPbI CUCTEM YIIPaBJIECHUS
MOJIBU’KHBIMH O0BEKTaMHU U
MaHUIYJISATOPaMH;

- COBPEMEHHBIE METO/Ibl aHAJIU3 U CUHTE3a
CUCTEM YIPABJIECHUS NIOJBUKHBIMU
00BEKTaMU U MaHUITYJISITOPAMH.

YMETB:
- BBIOUPATh METO/IbI U CPECTBA PELICHHUs

3aj1ad 10 aHaJIN3y ¥ CHHTE3y CUCTEM
yIpaBIeHUS;

- IPUMCHATH COBPEMCHHBIC TCOPETUUCCKHUE
Y DKCMIEPUMEHTATbHBIE METOJIBI
pa3pabOTKX MaTeMaTUYECKUX MOJCIICH
UCCIIETyeMbIX 00bEKTOB, CUCTEM U
MIPOIIECCOB;

- IPUMEHSATH COBPEMEHHBIE TEOPETUUECKUE
N OKCIICPUMEHTAJIBHBIC METO/IbI
pa3paboTKu MaTeMaTUYECKUX MOJeNei
UCCIIETYeMBIX 00BEKTOB U IPOIIECCOB.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOM mpodeccuoHanbHOM 00pa3oBaTeNbHON  MporpaMme
WuTennekryanpHble TEXHOJIOTUN YIPABICHUS B TEXHUYECKHX CHCTEMax, 00pabOTKa M aHAIM3 JAaHHBIX
(manee — OIIOII), nanpaBnenus moaroroBku 27.04.04 YnpapiieHHe B TEXHUYECKUX CHUCTEMaX, YPOBEHb
o0Opa3oBaHMs: BbICILIEE 00pa30BaHUE - MArUCTPaTypa.

basupyercs Ha ypoBHe BbIclIero o0pa3oBanus (6akaiaBpuaT, CIICUATIHUTET).

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pa3nensr/TeMsl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAINH 8g|© Jlex | JIab | Ilp — - VKK | TK ITA CeMECTDE aTTecTaluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TepmuHanbHOE 28.0 3 6.0 | 4.0 - - - - - - 18.0 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
yIpaBJeHUE IToBTOpEeHNE MaTepuana o pasiery
JIBHIKYILIUMHUCS "TepMHHATLHOE YITPaBJICHHE ABUKYIIMUCS
oObekTamu. THuroBble oObekTamu. THIOBBIE 331241 TEPMUHAIBHOTO
3a/1a4d TEPMUHAIBHOTO ynpasyieHus"
yIpaBJICHUS Iloozomogka k nabopamopnoit padome: Jns
11 Beenenue. 3anaun 1.8 04 | 02 - - - - - - 12 - BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
kypca. Kparkas Nel HE0OX0OMMO NpEABAPUTEIHHO N3YUHThH
XapaKTEePUCTHKA TEMY M 3a/1a4¥ BHITIOJHEHUS T1a00paTOpHOH
pasziesoB Kypca paboTHI, a TaK )K€ U3Y4UTh BOIIPOCHI BAPHAHTOB
1.2 | Pa3men «TepmuHanbHOE 1.8 04 | 0.2 - - - - - - 1.2 - 00paboTKH pe3yIbTaTOB 110 U3YIEHHOMY B
YOpaBJICHUE» pazzgene "TepMHUHaNBHOE ylIpaBIECHHE
1.3 [IporpammuoOe 2.0 04 | 0.3 - - - - - - 1.3 - JBIDKYIIUMECS 00beKTaMu. THUIIOBBIE 3a1auu
yIpaBJeHUE pU TEPMUHAIBHOTO yIpaBJIeHUA" MaTepHay.
peleHuu Camocmoamenvroe usyuenue
ONTUMU3ALMOHHOM meopemuueckozo mamepuana: Nzydenne
3aJla4M yIpaBJIeHHs JOIIOJTHUTENEHOTO MaTepHaa 1o pa3ziey
MOJBV>KHBIMU "TepMUHAIBHOE YIPABICHUE IBUKYILIUMUCS
00BEKTaMU oO0bekTamu. THIIOBBIE 331241 TEPMUHATIBHOTO
1.4 | Ypasuenwue Ditnepa s 2.0 04 ] 03 - - - - - - 1.3 - ynpasieHus"
pelIeHns KpaeBoi H3yuenue mamepuanos 1umepamypHsix
3aJ1a4n UCMOUHUKOG:
15 OnrumanbsHoe 2.0 04 | 03 - - - - - - 1.3 - [1], Crp. 17-87
IIPOrpaMMHOE [2], Ctp. 356-374
yIpaBlIeHUE [3], Ctp. 4-78
pa3BOpPOTOM [5], Ctp. 17-87
HCKYCCTBEHHOTO

cnyTtHuka 3emun (UC3)




Ha 3aJaHHBINH yroj

1.6

Henocratku
ONTUMAJIBEHOTO
yIpaBiIeHUs MO

porpaMme

2.0

0.4

0.3

1.3

1.7

TTonstre 00
aNroOpUTMax
TEPMHHAILHOTO
YIpaBICHUS IS
yIpaBICHUS
IO ABYDKHBIMU
00BEKTAMH

2.0

0.4

0.3

13

1.8

Tunoswlie 3agaun
TEPMUHAIILHOTO
yIpaBJIeHUs

2.0

0.4

0.3

1.3

1.9

3ajgaua pasroHa

2.0

0.4

0.3

1.3

1.10

ANTOpUTMEI
MIPOrPaMMHOTO U
TEPMHUHAIBEHOTO

yIpaBieHUS,

JI0Ka3aTeJIbCTBO UX
WIAEHTUYHOCTHU B
OTCYTCTBUH BHEILIHUX
HEKOHTPOJINPYEMBIX
BO3MYIIEHUH,
JIEMCTBYIOIIMNX Ha
00BEKT

2.0

0.4

0.3

1.3

111

VYcrpanenue
0COOEHHOCTEN B
KOHEYHOH TOYKE B
3a/1aye paroHa

2.0

0.4

0.3

1.3

1.12

CpaBHUTENBHBIN
MIPUMED PELICHHUS
3a[1a4d pa3roHa
Pa3HBIMHU alITOPUTMAMU

2.0

0.4

0.3

1.3

1.13

AAropuT™MBI
TE€PMUHAJIBHOTO
yIpaBlIeHUs B 3a/1a4ax
IIPUBEJCHHUS,

2.2

0.6

0.3

13




Pa3oOMKHYTOI'O U
3aMKHYTOTI'O 1O
BpEMCHHA COMMKEHHUS

1.14

VYcrpanenue
0COOEHHOCTEH B
KOHEYHOH TOYKE JJIA
STHX 3a7a4

2.2

0.6

0.3

1.3

Hasuramnuonnsie
CHCTEMBI JJIs1
YIpaBJICHUS
MO ABMYKHBIMU
00BbEKTaMU.

AKCenepoMeTpEHI C

ANIEKTPUICCKUMU

Npy>KUHAMU

24.00

6.0

18

2.1

OCHOBHBIE IPUHIIUIIH,
UCIIOJIb3yEMBbIE TIPU
MOCTPOEHHUU
AaBTOHOMHBIX CHCTEM
MHEpLHAIBHON
HaBurauu (MHC)

2.75

0.7

2.2

Axcenepomerp — Kak
0a30BEbIid
YYBCTBUTEIbHBIN
snement MHC

2.75

0.7

2.3

OcHOBHBIE TpeOOBaHHA
K KOJIMYECTBY U
Ppa3MelIeHHI0
aKCeJIepOMETPOB Ha
00pTYy JBMKYIIETOCS
00BeKTa s
obecrieueHns pereHuns
HABUTALIMOHHOW 331241

2.75

0.7

2.4

I'mpocrabuim3npoBaHH
as raTdopma B
TPEXCTEIICHHOM

KapJIaHHOM I10JIBECE

2.75

0.7

2.5

Konctpykuus
aKcenepoMeTpa ¢

2.75

0.7

Ilo0z0mogKa K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"HaBuTrannoHHBIE CHCTEMBI IJIsl YIPABICHUSI
TIOZBIXKHBIMU 00BEKTaMH. AKCEIEPOMETPHI C
NMEeKTPUYECKUMHU Ipy>KuHaMHU"
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"HaBuraimoHHbIe CUCTEMBI I YIPaBICHUS
MOJIBIDKHBIMH 00BEKTaMU. AKCETIepOMETPHI C
3NEKTPUIECKUMU NpyKUHAMU"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], Crp. 17-87
[2], Ctp. 356-374
[3], Crp. 127-149
[5], Crp. 17-87




BUTBIMHU IPYKUHAMU U
€€ HEAOCTAaTKHU

2.6 AxcenepomeTp ¢ 2.75 0.7 2
INEKTPUUECKON 5
MPYKUHOU Kak
3amkHyTast CAY
2.7 YpaBHEHUS JMHAMUKH, 3.75 0.7 3
CTPYKTYpHas CXeMa. 5
Hcnonp3oBanue
n3zoapomuoro (ITI1)
perynaropa B
CTPYKTYpE
3IEKTPUUYECKOM
NPy KUHBI
2.8 | Hacrpoiika napametpoB | 3.75 0.7 3
U u U 5
peryisTopoB
3 OnHOOCHBIE 36 8 24 Ilodz0mogKa K meKyuiemy KOHmMpoio:
TUPOCTAOUITH3aTOPBI IToBTOpEeHue maTepuana no pasaeny
3.1 Ilepenarounsie 9 2 6 "ORHOOCHBIE THPOCTA0NIH3ATOPHI"
(yHKIAU CBOOOIHOTO Iloozomoeka K nabopamopnoii pabome: J1iist
THPOCKOIIA, BBITIOJTHEHHS 3a/IaHUI 110 Tab0paTopHOii paboTe
CBSI3BIBAIOIIUE €TO Ne2 HEe0OXO0 MO MPEIBAPUTEIHHO U3YUHTh
YIJIOBBIC [TEPEMEIIICHHS TEMY U 3aJIa4¥ BBIMOJHEHUS T1ab0paTOpHOM
[P IeHCTBUH paboTBhI, a TaK ke U3YYUTh BOMIPOCH BAPHAHTOB
BO3MYIIIAIOIIETO 00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
MOMEHTA BJIOJIb OCH paznene "OJAHOOCHBIE TUPOCTAOMITN3aTOPHI"
YYBCTBUTEJILHOCTH Marepuany.
3.2 OHOOCHBIHI 9 2 6 Camocmoamebnoe uzyuenue
THPOCKOIMYCCKHIA meopemuueckozo mamepuana: Visyuaenue
CTaOMIIM3aTOP C JIOTIOJTHUTEIBHOTO MaTepHaa o pa3jieriny
JIBYXCTETICHHBIM "OaHOOCHBIE TUPOCTAOMIN3aTOPHI"
THPOCKOIIOM H3yuenue mamepuanog iumepamyprbix
3.3 YpaBHeHUs] TUHAMUKU 9 2 6 UCHOUHUKOG:
3.4 Metons! KOppeKIun 9 2 6 [1], Crp. 17-87

OJHOOCHOI'O
I‘I/IpOCTa6I/IHI/IBaT0pa KakKk
CUCTCMBI
aBTOMATHYCCKOI'O

[2], C1p. 356-374
[3], Ctp. 127-149
[5], Ctp. 17-87




YIIpaBJICHUS C

KoJieOaTeIbHbIM
3BEHOM C MaJIbIM
JEKPEMEHTOM
3aTyXxaHus
4 VYnpasienne 20 4 12 Iloozomoeka K meKyuiemy KOHmMPOJIo:
00BEKTaMu ¢ IToBTOpEHNE MaTepuana Mo pasaety
AHTHCUMMETPHIHBIMHI "YnpasieHue 00beKTaMH C
MIEPEKPECTHBIMH AHTUCHMMETPUYHBIMH NEPEKPECTHBIMU
CBSI3SIMH cBs3sIMH”
4.1 CHCTEeMBI C 5 1 3 Ioozomogka K 1adopamoproii pavome: Jns
MePEKPECTHBIMHU BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
CBS3AMU Ne3 HeoOX0aMMO NpeIBapUTEIHHO N3YYHTh
4.2 YacToTHBIE METO/BI 5 1 3 TEeMy U 3a/1a4M BBINOJHEHUS 1a00paTOpHOH
HCCIIeI0BaHUs paboThl, a TaK k€ U3YYUTh BOIIPOCHI BApUAHTOB
JIBYXKOODPJIMHATHBIX 00paboTKH pe3ysIbTaTOB 10 U3YYEHHOMY B
CHCTEM C paszerne "YpaieHHe 00beKTaMu ¢
MePEKPECTHBIMH AHTHCHMMETPHUYHBIMH NIEPEKPECTHBIMU
CBSA3SIMU CBA3SIMU" MaTepuaiy.
4.3 Jlat4uk yriaoBoi 5 1 3 Camocmoamensvroe usyuenue
ckopoctu (AYC), xak meopemuuecko2o mamepuana: V1syuenue
TIPUMEpP CHUCTEMEI C JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
MEPEKPECTHBIMU "Ynpasienue 00beKTaMH C
AQHTUCHMMETPUYHBIMHU QHTHCHUMMETPUYHBIMH MEPEKPECTHBIMH
NePEKPECTHBIMU cBs3sMu"”
CBSI3SIMH H3yuenue mamepuanog 1umepamypHbix
4.4 Cunres 5 1 3 UCMOYUHUKO8:
KOPPEKTUPYIOIINX [1], Ctp.271-294
YCTPOMCTB B LETAX [2], CTp. 356-374
obpatabIx cszeit JJYC [3], Ctp. 127-149
[5], Crp. 271-294
5 CucTeMsl ynpaBieHus ¢ 8.0 2.0 6 Ilod2omogxa K mexkyuiemy KOHmMpOio:
JIBUTATEIIIMU- IToBTOpenue maTepuana no pasaeny "Cucremsl
MaXxOBUKaMH YIIpaBJICHUS C IBUTATEISIMU-MaX0OBHKaMH"
5.1 | Cucrema crabwimsanuu 2.5 0.5 2 Camocmoameibnoe usyuenue

YIIIOBOTO MOJIOKEHHS
HCKYCCTBEHHOTO
crrytauka 3emun (UC3)
C MCHOJIb30BAHUEM

meopemuuecko20 mamepuana: zyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
"CucTeMbl YIpaBJICHHUS C JBUTATEIIMU-
MaxoBUKamMH"




JBHUTaTenei — H3yuenue mamepuanog 1umepamypHsix
MaXOBHKOB UCHIOUHUKOB:
5.2 | VYpaBHCHHS IMHAMUKH, 25 0.5 - 2 [1], Ctp.271-294
CTPYKTYpa, [2], Ctp. 356-374
YCTOIYHBOCTS, [3], Ctp. 127-149
Ka4eCTBO YIPABICHUS
5.3 KomOnnmposanHas 3 1 - 2
CHCTEMa YIPaBJICHUS
YTJIOBBIM ITOJI0KEHHEM
HC3
6 Pyuanoe u mporpammuoe | 28.0 6.0 | 4.0 18.0 Ilo0zomoeKka K meKyuiemy KOHmMpPoiio:
yIpaBlieHUuE [ToBTOpeHne Marepuana no pasaeny "Pyunoe u
MaHHUIYJISTOPAMHU. NPOrpaMMHOE YIpaBlieHHE MAaHUITYJISITOPAMHU.
[TpuBoas! [TpuBOABI MAHUITYJIATOPOB C YIPYTUMH
MaHUIYJISITOPOB C cBs3sMu"”
YIPYTHUMH CBSI3IMHU Iloozomogka k nabopamopnoit padome: Jns
6.1 Kraccudukanms 2.8 06 | 04 1.8 BBITIOJTHEHHS 33/1aHUH 110 JJaOOpaTopHOi padoTte
MaHHITYJIATOPOB Ne4 HeoOX0aMMO NpeIBAPUTENLHO U3YYUTh
6.2 OcoGenHocTH 2.8 06 | 04 1.8 TEMY M 3a/1a4¥ BHITIOJHEHUS J1a00paTOpHOH
MOCTPOCHUS paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BAPUAHTOB
MaHUIYJISITOPOB IS 00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
pY4YHOTO U pazzgene "Py4Hoe 1 IporpaMMHOE yIIpaBICHHE
MIPOTPaMMHOTO MaHuIyIsTopaMu. [IpUBOABI MAaHUITYJIATOPOB C
YIPaBJICHHUS YOPYTUMH CBA3IMHU" MaTepuaiy.
6.3 Omnepatop B KOHType 2.8 06 | 04 1.8 Camocmonamenshoe usyuenue
yIpaBIIeHUs meopemuuecko2o mamepuana: VIsyaenue
6.4 Crensme CHCTEMBI C 2.8 0.6 | 04 1.8 JAOTIOTHUTCIBHOTO MaTCpHralia o pasaeiy
OTpaXE€HUEM YCHIIHH, "Py4HO€ ¥ IporpaMMHOE YIIpaBJIeHNE
uX Kiaccu(uKaIus u MaHunyJsTopamMu. [IpuBo/ibI MaHUITYJISITOPOB C
TIPUHIUIIBI IOCTPOEHUS YOPYTHUMHU CBSI3IMU"
6.5 YcroiunBoCcTh 2.8 06 | 04 1.8 Hsyuenue mamepuanos numepamypnplx
CHUMMETPHUYHBIX UCmoOuUHUKOB:
CIIEISIIIX CHCTEM C [1], Crp.271-294
OTpaKeHHEM YCHIIHIl [2], Crp. 356-374
6.6 TpuBOIBI 2.8 06 | 0.4 1.8 [3], Crp. 9-113
MaHUITYJISITOPA C [4], Ctp. 7-14
YIPYTHMH [5], Ctp. 271-294
KHHEMaTH4YeCKUMHU

CBA3sMU U UX BIUAHUC
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Ha IMHAMUKY U
TOYHOCTH CHEAIINX
CUCTEM YIPABISAIOIMINX
CTEICHAMHU
MOJBIKHOCTH
MaHHIYIATOpa

6.7 OcobenHocTu 2.8 06 | 04 - - - - - - 1.8 -
MOCTPOCHHUS
MaHUMYJISATOPOB MPH
MPOrpaMMHOM
YIPaBJICHUU

6.8 [psimast u oOpartHas 2.8 06 | 04 - - - - - - 18 -
3aga4a KUHCMAaTHKH
IpU pacyere
XapaKTEePUCTUUECKIX
KOOpAMHAT paboueit
TOYKH

6.9 I'nbkue 2.8 06 | 04 - - - - - - 18 -
ABTOMATH3HPOBAHHBIC
MIPOM3BOJICTBA M UX

CTPYKTYpa

6.10 TexHuxo- 2.8 06 | 04 - - - - - - 1.8 -
IKOHOMHUYECKHE
ACTIEKThI BHEIPEHUSI
POOOTOTEXHUKH B

MIPOM3BOJICTBO
OKk3aMmeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 180.00 320 | 16.0 - - 2 - - 0.5 96.0 335
0
Hroro 3a cemecTp 180.00 320 | 16.0 - 2 - 0.5 129.5

0

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenaam
mucuuruinHel; CP — camocrostenbHas pabora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. TepmunanvHoe ynpagienue 0guicyuwumucs oovekmamu. Tunogvle 3a0aiu mepmMuHaibHO20

ynpaeieHus

1.1. Beenenue. 3amauu kypca. Kparkas xapakTepucTHKa pa3/ieioB Kypca
[TonsTne 00 ajropuTMax TEPMHUHAIBLHOTO YIPABICHUS [Js YIPABICHHUS MOJBUKHBIMU

0o0BEKTaMHU.

1.2. Paznen «TepmuHanbHOE yrpaBiaeHUE)
Benenue. 3anaun kypca. KpaTkas xapakrepucTuKa pa3esioB Kypcea.

1.3. [IporpamMmMHoOe yripaBieHHE IPU PEIICHUN ONITHUMHU3ALIMOHHON 3a/1auM yIIpaBiIecHUS
MOJIBIYKHBIMH 00BEKTaMU
Pasnen «TepMuHanbHOE yrpaBiIeHHUE.

1.4. YpaBHenue Diinepa Ji1s pelieHust KpaeBou 3a1auu
[lporpaMMHOE  ymnpaBieHHE TPU PEHICHHMH ONTUMHU3AIMOHHOW  3a7auydl  YIpPaBICHHS

IIOABU>KHBIMU 00BEKTAMU.

1.5. OnTuMansHOE MporpaMMHOC YIIPABJIICHHUEC PA3BOPOTOM HCKYCCTBECHHOI'O CITYTHHKA 3EMJIN

(MC3) na 3aganHbIi yroa
VYpaBHeHue Diiepa Ui peleHus KpaeBoi 3a1auH.

1.6. HenocraTku onTUMaIbHOTO YIPABIEHUS II0 IPOrpaMMe
OnTuManbHOE POrpaMMHOE YIIPABICHUE Pa3BOPOTOM UCKyCCTBEHHOro ciyTHHKa 3emiu (MC3)

Ha 3aJaHHbIN yTOJI.

1.7. IToustue 06 AITOpUTMAX TCPMHUHAJIIBHOT'O YIIPABJIICHUA IJIA YIIPABJICHUSA ITIOABUKHBIMU

o0BeKTaMU
HenocTtaTku onTUMaibHOTO yIpaBiISHHs 11O IPOrpamMMe.

1.8. TunoBsle 3ajau TEPMUHAIILHOTO YIPaBICHUS
YcrpaneHne ocoOEHHOCTEH B KOHEUHOM TOYKe JUIs 3THX 3a/1ay.

1.9. 3amaya pasrona
TunoBble 3aa41 TEPMUHAIBHOTO yIIPABICHHUS.

1.10. AnropuT™Mbl IPOrpaMMHOTO U TEPMUHAJIBHOTO YIIPaBIIEHHUS, JOKA3aTENbCTBO X
UJEHTUYHOCTH B OTCYTCTBUU BHEIIHUX HEKOHTPOIUPYEMBIX BO3MYILECHUM, IEUCTBYIOIIMUX Ha
00BEKT

3anaqa pasroa.

1.11. Ycrpanenue ocoO€HHOCTEH B KOHEYHOM TOUYKE B 3a/1a4€ pa3roHa
AJNTOPUTMBI TPOTPAMMHOTO U TEPMHUHAIBHOTO YIPABIICHHUS, 10KA3aTEIbCTBO UX UJIEHTUYHOCTH
B OTCYTCTBHH BHEIIHUX HEKOHTPOJIUPYEMBIX BO3MYIICHHH, NEHCTBYIOMUX HA OOBEKT.

1.12. CpaBHUTENBHBII IPUMED PEIIECHNUS 33Ja4l Pa3rOHa Pa3HbIMU AJITOPUTMaMHU
VYcrpaneHrne ocoOeHHOCTEN B KOHEUHOW TOUYKE B 3aJladye pa3roHa.
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1.13. AnropuT™Msl TEPMUHAIBHOTO YIPABJIEHUS B 3aJja4ax MPUBEACHUS, PA30MKHYTOTO U
3aMKHYTOT'O 110 BpEMEHH COIMKEHUS
CpaBHUTENBHBIN PUMED PEIICHUS 33Ja4l Pa3rOHa Pa3HbIMU AJITOPUTMAMH.

1.14. Ycrpanenue ocoOGHHOCTEH B KOHEUHOM TOUYKE JUIs 9THX 3a]1a4
AJITOPUTMBI TEPMUHAIBHOTO YIPABIICHUS B 3a7a4ax MPUBEJICHUSI, PA30OMKHYTOIO0 ¥ 3aMKHYTOTO
10 BPEMEHU COJIMIKEHUS.

2. Hasucayuounvle cucmembi 01 ynpaeierHuA NOOBUNCHBIMU 0OBEKMAMU. Axcenepomempuni ¢
ANEKMPUUECKUMU NPYIHCUHAMU

2.1. OCHOBHBIC TPUHIIMIIBI, HCIIOIB3yEeMbIE PU TTOCTPOSHUU AaBTOHOMHBIX CHCTEM
uHeprmanbHoi Hapuramuu (MHC)
['mpocTabunuszupoBanHas miaar(opma B TPEXCTEIIEHHOM KapIaHHOM TOBECE.

2.2. AkcenepoMeTp — Kak 0a30BbIif yyBCTBUTENbHBIN 3nemeHT MHC
OCHOBHBIE MPUHIIMIIBI, UCTIOJIb3yEeMbI€ MPHU MOCTPOCHUH ABTOHOMHBIX CHUCTEM HHEPIHAIBHOU
nHasurauuu (MHC).

2.3. OcHOBHBIE TpeOOBaHUS K KOJIMUYECTBY U PA3MEILEHUIO aKCEJIEPOMETPOB Ha OOpTY
JBIDKYILErocst 00beKTa JUlsl o0ecrieueHus! peleH sl HaBUrallMOHHOM 3a1aun
AkcenepomMeTp — Kak 0a30BbIi 4yBCTBUTENbHBIN 31emeHT MHC.

2.4. TupoctabunusupoBaHHas iargopma B TpEXCTEIEHHOM KapJaHHOM OJIBEce
OcHoBHBIE TPeOOBaHMS K KOJMYECTBY M Pa3MEIIEHUIO aKCEIEPOMETPOB Ha OOPTY ABIKYIIETOCS
o0BekTa At 00ecreveHus pelleHns HaBUTallMOHHOW 3a/1auH.

2.5. KoHCTpyKITUs akceepoMeTpa ¢ BUTHIMU MIPY>KUHAMH M €€ HEJIOCTaTK!
Hacrpoiika napamerpos 11 u [T /I-peryasatopos.

2.6. AKcenepoMeTp ¢ AMEKTPUUYECKON NPy UHOM Kak 3aMKkHyTast CAY
KoHcTpykius akcenepomMeTpa ¢ BUTHIMH MPYKMHAMU U €€ HEJJOCTATKH.

2.7. YpaBHeHUSs IUHAMUKH, CTPYKTypHas cxeMa. Mcnonbs3zoBanue uzonpomuoro (I11)
pEryJIATOpa B CTPYKTYPE MIEKTPUUECKON MTPYKUHBI
AKcenepoMeTp ¢ JIEKTpUYECKON MpYKUHON Kak 3aMKHyTasg CAY.

2.8. Hacrpoiika napamerpos 111 u [11/I-perynsatopos
VYpaBHeHUs] AMHAMUKH, CTPYKTYpHas cxema. Mcnonb3oBanue uzonpomuoro (I11) perynstopa B
CTPYKTYpE JIEKTPUUECKOU NPYKUHBI.

3. OonoocHbie 2upocmabuauzamopol

3.1. Hepe;[aTquLIe (I)yHKI_[I/II/I CBO60I[HOI‘0 TUPOCKOIIAa, CBA3BIBAIOIHE €TI0 YIJIOBBIC
NEpeMECIICHUS TIpU )IefICTBHI/I BO3MYIIAOMIETO MOMEHTA BJOJb OCH YYBCTBUTCIIBHOCTHU

MCTO,Z[BI KOppCeKOUU OJHOOCHOTI'O FI/IpOCTa6I/IJ'II/IBaTOpa KaKk CHCTEMBI aBTOMATHYCCKOI'O
YIIpaBJICHUA C KoJIeOaTeIbHBIM 3BEHOM C MaJIbIM JACKPEMCHTOM 3aTyXaHHH.

3.2. OnHOOCHBIN THPOCKONIUYECKHH CTAOMIIN3aTOp C JBYXCTEIIEHHBIM THPOCKOIIOM
13



[lepenarounsie GpyHKIIUM CBOOOJHOTO THPOCKOIA, CBSA3BIBAIOIIUE €r0 YIJIOBbIE MEPEMEIICHUS
IIPY JE€HUCTBUH BO3MYLIAIOIIETO MOMEHTA BJIOJIb OCH YyBCTBUTCIBHOCTH.

3.3. YpaBHeHUs1 JUHAMUKHI
OMHOOCHBIN TUPOCKOIMYECKHIA CTAOMIIN3aTOP C IBYXCTEIICHHBIM THPOCKOIIOM.

3.4. MeTtonbl KOPPEKIIUH OJTHOOCHOT'O TUPOCTA0MIN3aTOpa KaK CHCTEMbl aBTOMAaTHUECKOTO
yIpaBieHHs ¢ KojebaTeabHbIM 3BEHOM C MaJIbIM JIEKPEMEHTOM 3aTyXaHUs
YpaBHEHHUS TUHAMUKH.

4. Ynpasnenue 0bveKmamiL ¢ AHMUCUMMEMPUYHBIMU NEPEKPECIMHBIMU CEAIAMU

4.1. Cuctembl ¢ IEPEKPECTHBIMU CBA3ZSIMU
CuHTE3 KOPPEKTUPYIOIIHUX YCTPOMCTB B 1emsax oopaTHbIX cBszen Y C.

4.2. YacToTHBIE MCTOJbI UCCIICAOBAHNA ABYXKOOPAUHATHBIX CUCTEM C IIEPCKPCCTHBIMU CBA3AMU
Cucremsl ¢ HNECPCKPECTHBIMU CBA3AIMU.

4.3. latuuk yrioBoii ckopoctu (Y C), kak npumep CUCTEMBI C IEPEKPECTHBIMU
AQHTUCHMMETPHYHBIMH IEPEKPECTHBIMU CBSA3SIMHU
YacToTHBIE METO/IBI HCCIIEJOBAHUS IBYXKOOPAMHATHBIX CUCTEM C IMEPEKPECTHBIMH CBS3SIMH.

4.4. CuHTe3 KOPPEKTUPYIOLIUX YCTPOMCTB B 1ensx oOpaTtHbiX cBszeit J[YC
Hatuuk  yrmoBoir ckopoctu (AYC), Kkak nOpuMep CHCTEMbl C IEPEKPECTHBIMU
AHTUCUMMETPUYHBIMU TIEPEKPECTHBIMU CBS3SIMH.

5. Cucmembi ynpaejieHuA ¢ 08UAMENAMU-MAXOBUKAMU

5.1. Cuctema cTabuiInM3aluy YIrioBOTo MOJIOKEHHs UCKyccTBeHHOoro cnyTHHKa 3emiu (UC3) ¢
MCIIOJIb30BAaHUEM JIBUTaTeNIe — MaXOBUKOB
KomOuHupoBaHHas cuctemMa yrnpaBieHus yriioBbIM nonoxenuem MC3.

5.2. YpaBHEeHUs TUHAMUKHU, CTPYKTYpa, YCTOWYMBOCTb, KAUECTBO YIPABICHUS
Cucrema crabuim3alMy YIJIOBOTO TOJIOKEHUS MCKyccTBeHHoro cmytHuka 3emumn (MC3) ¢
HCITOJIb30BAaHUEM JIBUTaTEIEN — MAaXOBUKOB.

5.3. KomOuHMpoBaHHas cucTeMa yrpaBiieHUs YIioBbIM nosioskeHuem MC3
VYpaBHEeHUs TUHAMUKH, CTPYKTYpa, YCTOWUYHUBOCTb, KAUYECTBO YIPABICHUS.

6. Pyunoe u npocpammuoe ynpagienue Mauunyismopami. HDMGOabl MAHUNYTAMOPOE C
Ynpysumu CA3AMU

6.1. Knaccudukanus MaHUIYJIATOPOB
TeXHUKO-?PKOHOMUYECKHUE ACTIEKTHI BHEAPEHUSI pOOOTOTEXHUKHU B TPOU3BOCTBO.

6.2. OCO6EHHOCTH MOCTPOCHUSI MAHUITYISTOPOB JJISl PyYHOT'O ¥ IPOTPaMMHOI0 yIIpaBJICHUS
Knaccudukanus MaHUITYISTOPOB.

6.3. Onepatop B KOHTYpE yIpaBJICHHUS
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OcCo0eHHOCTH TOCTPOCHUSI MAaHUITYJIITOPOB JJIsl PYyYHOTO U IIPOTPAMMHOTO YIIPABICHHS.

6.4. Crepiiye CUCTEMBI C OTPAKCHUEM YCWIINH, UX KJIacCU(PHUKALUA U TPUHLUIIBI TOCTPOCHUS
Omneparop B KOHType yIpaBJICHHUS.

6.5. YCTOWYHMBOCTh CHMMETPUYHBIX CIEIAIINX CUCTEM C OTPAKCHUEM YCUITUM
Crnepsiiye CUCTEMBI C OTPAKEHUEM YCHITHMA, UX KJIACCU(DUKAIMS U TTPUHIIUAIIBI IIOCTPOCHUS.

6.6. HpI/IBO,I[BI MaHUITyJIaTOpa ¢ YOPpYIUMH KUHEMATUUCCKUMU CBA3SAMU U X BIUMAHUC HaA
AUHAMHUKY U TOYHOCTDH CJICOAIINX CUCTEM YIIPABIAOMUX CTCIICHAMUA INOABMIKHOCTH MAHUITYJIATOPA
VY CcTOMYNBOCTH CUMMCETPUYHBIX CICAAINX CUCTEM C OTPAKCHHUEM YCHHHﬁ.

6.7. OCO6EHHOCTH TOCTPOCHUSI MAHUITYSTOPOB IPU IPOTPAMMHOM YITIPABICHUH
[IpuBOaBI MAHUIYJIATOPA C YIPYTHMU KHHEMAaTHYECKUMH CBS3SIMU U MX BIIMSIHAE HA TUHAMUKY
N TOYHOCTB CJICAAIHNX CUCTEM YIPABIAIOMHNX CTCIICHAMU IMOABUXKHOCTU MAHUITYJIATOPA.

6.8. IlpsiMast 1 oOpaTHas 3a71a4a KHHEMATHKH IIPH PacYeTe XapaKTePUCTHUECKIX KOOPIUHAT
paboueii TOUKu
Oco0eHHOCTH MTOCTPOCHUS MAaHUTTYISITOPOB MPU IPOrPAMMHOM YIPaBICHUH.

6.9. 'nOkxue aBTOMaTU3MPOBAHHBIE TPOU3BOCTBA M UX CTPYKTypa
[lpsmas u oOpaTHas 3aja4a KHUHEMAaTUKU NpPU pacdyeTe XapaKTePUCTUYECKUX KOOpAMHAT
paboueii TOUKH.

6.10. TexHUKO-2KOHOMHUYECKHE aCIIEKThI BHEIPEHHS] pOOOTOTEXHUKHU B IPOU3BOACTBO
['uOxue aBTOMaTU3MPOBAHHBIE TTPOU3BOACTBA U UX CTPYKTYpa.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
HE [IPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. JlTabopaTtopHas pabota Ne2: «Koppekiust acTaTHuecKiuX CUCTEM C KoJieOaTeIbHBIMU
3BEHBSIMUY;
2. JJaboparopnas pabota Nel: «TepMuHansHOe yripaBiieHre. 3a1aua pa3roHay;
3. JTabopatopHas pabota Ned: «CuMMeTpUYHBIE CIEAIINE CUCTEMBI C OTPAKEHUEM YCUITUI;
4. JIaboparopnas padota Ne3: «/IByxkaHaJIbHbIE CUCTEMBI C aHTUCUMMETPUYHBIMU
MEPEKPECTHBIMU CBSI3IMU.

3.5 Koncyabranumn

Texywuii koumpoas (TK)

1. KoncynpTanuu HampaBieHbl Ha NMOJYYEHUE MHIMBUAYAIBHOTO 3aJaHMsI JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPONPHATHN MO pasaeny "TepMUHaIbHOE YIPABJICHHE JBHKYIIMMUCS
o0bekTaMu. TUnoBble 3ajaun TEPMUHAIBHOTO YIIpaBieHus"

2. KoHcynbranuu HampapieHBl Ha MOJyYeHHE WHIAWBHIYaTHHOTO 3aJaHUS ISl BBITOTHEHHS
KOHTPOJIbHBIX MEpPONPUATUN MO pa3zneny "HaBurannoHHbIE CHUCTEMBI JUISL YHPaBJICHUS
MOJIBKHBIMH 00bEKTaMU. AKCEIEPOMETPHI € AIEKTPUUECKUMU NpyKuHaMu"
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3. KoHcynbTanuu HampaBJIeHbl Ha MOTYYCHHE WHIUBUAYATHHOTO 3a/IaHUs JJIS BHIMOTHCHHS
KOHTPOJIBHBIX MEPOTIPUATHH 110 pazaeny "OaHOOCHBIE THPOCTAOMIN3ATOPHI"

4. KoHcynbTaluu HarpasjeHbl Ha MOJYYCHUE UHAUBUAYAIBLHOTO 3a/JaHUs JJIS BBIMOJIHEHUS
KOHTPOJIbHBIX MEpONPUATHI o pazaeny "VrpapieHue o0BbeKTaMu c
AHTUCUMMETPUYHBIMH MEPEKPECTHBIMU CBSI3AMHU '

5. Koncynbranuu HanmpaBiieHbl HA MOJyY€HUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBIIOJHEHUS
KOHTPOJIBHBIX Meponpuatuii mo pazgeny "Cucrembl yHpaBieHUsS C JIBUTATEIISIMH-
MaxoBUKamu"

6. KoHcynbranuu HanmpaBlieHbl HA MOJYYCHUE WHIAWNBUAYAIBHOTO 3aJIaHUS JJIS BBHITIOJHEHUS
KOHTPOJBHBIX MEPONpUITH 1O pasjneny "PydyHoe U mporpaMMHOE yIpaBieHHE
MaHumysiasitopamu. [IpuBoO bl MAHUITYISITOPOB C YIPYTUMU CBA3SIMU"

3.6 TemaTnka KypcoBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ paboTa HE IPEayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O11eHOYHOE CPEICTBO

3arIaHupOBaHHBIE PE3YAbTATHI 0OYUEHUS 110 TUCIUILIHHE Kombt JUCLUTUTMHEI (B (TMTl 1 HAUMEHOBAHHE)
(B cOOTBETCTBUU C pa3zaesoM 1) WH/INKaTOPOB cooTBeTcTBUM ¢ 11.3.1)
1]2[3[4]5]6
3HaTh:
COBPEMEHHBIEC METO/IbI AaHAJIU3 U CHHTE3a CHCTEM YIPABJICHUS JlaGopatopHas pabora/3ammura
MOJIBUKHBIMHM O0BEKTAMU U MAHUIYJISITOPAMHU N-1pnx-1 + |+ + | 1abopaTtopHOil paboTHI 110
pazneny 2
TEPMUHOJIOTHIO MPEIMETHOM 00J1acTH, 6a30BbIe CTPYKTYPbI CUCTEM JlaGopatopHas pabora/3amura
YIIpaBJICHUS TOABMKHBIMU OOBEKTaMU ¥ MAHUITYJIATOPAMH WJI-1prk-1 + 71a00paToOpHOI PabOTHI IO
pazzeny 6
OCHOBHBIE (DYHKITHOHAIBHBIE 0COOEHHOCTH IMTOCTPOCHUS CUCTEM JlaGopatopHnas pabora/3ammura
yIIpaBJIeHUs MOABUKHBIMU O0bEKTaMU U MaHUITYJIATOPAMH nabopaTopHOI paboTHI IO
W-1pnika + 4 | DT :
Jlaboparopnas pabota/3amura
nabopaTopHON pabOTHI MO
pazneny 4
Ymersb:
MIPUMEHSTh COBPEMEHHBIE TEOPETUUECKUE U IKCTIEPUMEHTAIIbHBIE Jlaboparopnas padoTa/3amura
METO/bI pa3pabOTKH MaTEeMaTHUYECKUX MOJIENel UcCielyeMbIX N-1pnk-1 + nabopaTopHOI paboTHI IO
00BEKTOB U MPOLIECCOB pazneiny 2
INPUMEHSTh COBPEMEHHbIE TEOPETUYECKHE U SKCIIEPUMEHTAJIbHBIE JlaGopatopHas pabora/3amura
METO/IbI Pa3pabOTKH MaTEMAaTHYECKUX MOJIeTIEH UCCIIEeTyEeMbIX NJI-1pnk-1 + | maboparopHOii pabOTHI IO
00BEKTOB, CUCTEM U MPOLIECCOB paszeny 6
BBIOMpATh METObI U CPEACTBA PEIICHUS 3a/1ad 110 aHATIU3Y U JlaboparopHnas pabota/3amura
CHHTE3Y CUCTEM YIIPaBIICHUS nabopaTopHOi paboTHI IO
WI-1erika + paseny |
Jlaboparopnas pabota/3amura
nmabopaTopHOU pabOTHI IO
pazneny 4
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

®dopma peanmsanuu: Jlonmyck k 1abopaTopHoit paboTe
1. 3amuTa naboparopHoit paboTsl o pazaeny 1 (Jlaboparopuas padota)
2. 3ammTa J1abopaTtopHoi paboThl 1o pasnaeny 2 (JlaboparopHas padota)
3. 3amuTa maboparopHoit paboThl o pazaeny 4 (Jlaboparopuas padota)
4. 3amuTa tabopatopHoi paboTsl 1o pazaeny 6 (JlaboparopHas padota)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Ne3)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHUHIOBOM cHUCTEME Jis
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

B numnnoM BeICTaBIsETCS OICHKA 3a 3 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. AnexceeB, B. M. OnTumainbHoe ynpaBiieHUE : Y4eOHUK ISl By30B [0 MAaTEMaTHYECKUM
HampaBleHUsM U criennaigbHocTsM / B. M. Anekcees, B. M. Tuxomupos, C. B. ®omuHn . — 2-e u3.,
nepepad. u gon . — M. : duszmatiur, 2005 . — 384 c. — (Knnaccuueckuii yHUBEpCUTETCKHI y4eOHUK)
.- ISBN 5-922105-89-2 .;

2. boanep, B. A. ABuannonHslie npuOopsI : yueOHuK /it By30B / B. A. bognep . — M. :
Mammnoctpoenue, 1969 . — 467 c.;

3. IOpeBuuy, E. 1. OcHOBBI pOOOTOTEXHUKH : yueOHOE MOCOOHE /IJIst BY30B 110 HampasieHuto 652000
"MexaTpoHuka u podorexHuka" u cnenuaabHOcTh 210300 "Po0oThI 1 po6OTOTEXHUYECKHE
cuctemsl” / E. U. FOpesuu . — CII6. : BXB-Ilerepoypr, 2005 . — 416 c. + CD-ROM . — (Yuebnoe
nocobue) . - ISBN 5-941574-73-8 .;

4. ITanTtenees, B. H. OcHOBBI aBTOMaTH3aLMK TPOU3BOJICTBA : YUEOHUK ISl CPETHETO
npodeccHoHaIBLHOr0 00pa3oBaHMs Mo MpodeccusM "MacTep 10 U3TOTOBJICHUIO U cOOpKe eTaliel 1
y3JI0B ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX MPUOOPOB U cucteM", "MacTep KOHTPOJIbHO-
U3MEepUTENBHBIX pubopoB 1 aBToMaTuku" / B. H. IlanTtenees . — 3-e usn., ucnp . — Mocksa :
Axanemus, 2020 . — 208 c. — (IlpodeccuonansHoe odpa3osanue) . - ISBN 978-5-4468-9269-3 .,

5. AnekceeB B. M., Tuxomupos B. M., ®omun C. B.- "OntumansHoe ynpasienue", (2-e u3am.),
WznarensctBo: "OU3IMATIIUT", Mocksa, 2005 - (384 c.)
https://e.lanbook.com/books/element.php?pll_id=48177.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:

1. Office / Poccuiickuii maket o(hUCHBIX IPOrpamm;
2. Windows / OniepanrionHast cucrema cemeiictsa Linux;
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3. SimInTech.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunas s;1ekTpoHHas Oudamoreka - https://elibrary.ru/
4. ba3a nannbix Web of Science - http://webofscience.com/
5. ba3za gaunbix Scopus - http://www.scopus.com
6. HaimonasibHasi 3JieKTPpOHHAsi oudmoTeKa - https://rusneb.ru/

7. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

8. IlopTan oTKpBITHIX HaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PD -
https://rosmintrud.ru/opendata
10. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3ammThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

11. Ba3a OTKPBITHIX JaHHBIX MHHUCTEPCTBA IKOHOMHYECKOro pa3Butus P® -
http://www.economy.gov.ru
12. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata
13. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

14, HanmoHaIbHBIH MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
15. O¢puunanbHblii caiiT @eaepajbHOr0 areHTCTBA N0 TEXHUYECKOMY PeryJHMpOBAHUIO H

MmetpoJioruu - http://protect.gost.ru/
16. OTkpbITasi ynuBepcuTerckas nnpopmanuonnas cucrema «POCCHUSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Tun noMeleHusa

Homep ayauropun,
HAaHMeHOBaHHe

OcHamenue

VY4eOHble aynuTopun
JUTS1 IPOBEJIEHUS
JIEKITMOHHBIX 3aHATUH U
TEKYILETO KOHTPOJIA

M-307, Yuebnas ayautopus

CTOJI TIPEMNO/IaBaTeisA, CTOJI YUeOHBIH,
CTYJI, JOCKa MEJIOBAasl, KOMIIbIOTEpHAs
CCTh C BBIXOJI0M B I/IHTepHeT,
MYJIbTUMEIUIHBIA TPOEKTOP, IKPaH

K-120, MamuHHEIH 3a71

MBI

cepBep, KOHIUITHOHED

VY4ebHble ayIUTOPUH
JUISI IPOBENIEHUS
NPaKTUYECKUX 3aHIATUH,
KP u KII

M-307, YuebHast ayuTopus

CTOJI IIpEeroiaBaTessi, CTOJ y4eOHbIH,
CTyJI, TOCKa MEJIOBasi, KOMIIbIOTEPHAs
CeThb ¢ BBIXOJAOM B lHTEpHeT,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPAH

K-120, MamuHHEIH 3471

MBII

cepBep, KOHAUIIMOHED

VY4eOHble ayIUTOPHH
JUTSI IPOBENIEHUS
71a00paTOPHBIX 3aHATHN

M-303, YueOHas
nabopartopust «Teopus
ABTOMATHYECKOTO
yIpaBJICHUS U OCHOBBI
POOOTOTEXHUKI

CTOJI IIPEMNOAaBaTelis, CTOJI
KOMITBIOTEPHBIN, CTON Y4€OHBIN, CTY,
mkad s JOKYMEHTOB, JJOCKa MeJloBas,
KOMITBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTED NIEPCOHANIBHBIN,
CTEH]| y4eOHBIH

M-304, YueOHas

CTOJI IpCOAaBaTCIId, CTOJI
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nabopaTopus
«MH(popmarimoHHbIE
TEXHOJIOTUH PEaTbHOTO
BpPEMEHI

KOMITHIOTEPHBIN, CTOJI YU€OHBIH, CTYI,
mkad, 10cKka MenoBast, KOMIbIOTEpHAs
CETh C BBIXOZOM B MIHTEpHET,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMIIBIOTED NIEPCOHAIBbHBIN, IIPUHTED,
CTEHJ1 YYE€OHBIN

K-120, MammHHBIN 3a71
HBI]

cepBep, KOHAULIUOHED

Y4eOHble ay1uTOpUn
JUTSL IPOBEJICHUS
MPOMEKYTOUHOMN

aTTecTaluu

M-307, YueOHast ayauTopus

CTOJI IIPEIoiaBaTesl, CToJ y4eOHbIH,
CTYJI, JOCKA MEJIOBAasl, KOMIILIOTEpHAs
CETh C BBIXOZOM B MIHTEpHET,
MYJIbTUMEAUNHBIN IPOEKTOP, IKPAH

K-120, MammHHBIN 3a71
HBI]

cepBep, KOHAULIUOHED

Ilomenienus st
CaMOCTOSITEITbHOM
paboThI

HTBb-201, KomnbsroTepHsbIit
YUATAIbHBINA 3aJ1

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
IIACbMEHHBIN, BEIIAIKA U1 OLEXKIbI,
KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
IIPUHTEP, KOHIUIIMOHED

Ilomemmenust misa
KOHCYJIbTUPOBAHUS

M-310, Hayunas rpymma
MHTEJUIEKTYaJIbHBIX CUCTEM
yIpaBiIeHUS U TUarHOCTUKU

Kpecio pabdoyee, CTOI, CTYII, mKad 1is
JIOKYMEHTOB, KOMIIBIOTEpHAs CETh C
BbIX0JI0M B IHTEpHET, T0CKa
MapKepHasi, KOMIIbIOTEP NePCOHAIbHBIN

ITomemenust misa
XpaHEeHUst
000opy0oBaHuUA U
yueOHOT0 UHBEHTAPS

M-309, Knamosas

CTOJ, CTYI, IWKad 11 XpaHESHUs
MHBEHTapsI

M-301/1, KnamoBas

CTyJl
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cucremsbl YIIpaBJICHUA ITOABUKHBIMU 00BEeKTaMU U MaHUITYJIITOpaMHA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
3ammura mabopaTopHoii paboTsl 1o pasaeny 1 (JlabopaTopnas pabora)
3amuTa naboparopHoi padoTel o pazaeny 2 (Jlaboparopuas padoTa)
3ammura mabopaTopHoii paboTel 1o pazaeny 4 (JlabopaTopHas pabota)
3amuTa nabopatopHoi padoTh Mo pazaeny 6 (Jlaboparopuas pabota)

KM-1
KM-2
KM-3
KM-4

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM-
Howep Pasznen nucnurimmHbl KM: L 2 3 4
pasnena Henens 4 6 10 14
KM:
1 TepMuHaIbHOE yIIpaBICHUE JIBUKYIIUMUCS 0ObEKTaMH.
Tunosble 3aa41 TEPMUHAIBHOIO YIIPABICHUS
11 Beenenue. 3agaun kypca. Kpatkas xapakrepucTtuka + +
) pa3zienoB Kypca
1.2 Paznen «TepmuHasbHOE ynpaBiIeHUE + +
13 [IporpammHOe ynpaBieHHE IPU PEIICHUH ONTUMHA3ALUOHHOM + +
] 3aJ]a4d YIIPaBICHUS MOJIBUKHBIMH 00BEKTaMH
14 VYpaBHenue Ditnepa /yisi perieHus: KpaeBou 3a1auu + +
15 OnTuMalbHOE MPOTPaMMHOE YIIPaBICHHUE Pa3BOPOTOM + +
' uckyccrBeHHoro cnytHuka 3emun (MC3) Ha 3agaHHbIN yron
1.6 Henocratkn onTUManpHOTO YIpaBIEeHUs 110 IpOorpamme + +
17 [TonsiTHEe 06 anropuT™Max TEPMUHAIBHOTO YIIPABICHUS JUIs + +
' yIpaBjaeHUs NOJBUKHBIMU O0BEKTAMU
1.8 Tunosble 3aa4n TEPMUHAIBHOTO YIIPABICHUS + +
1.9 3amaua pa3roHa + +
ANTOpPUTMBI MPOTPAMMHOI0 U TEPMUHAIBHOTO yIIPaBJICHHUS,
1.10 | moka3aTenbCTBO UX UACHTUYHOCTU B OTCYTCTBUU BHEIIHUX + +
HEKOHTPOJIMPYEMBIX BO3MYIIEHUH, TEUCTBYIONINX HA OOBEKT
111 YcTpaneHne 0cOOCHHOCTE B KOHEYHOW TOUYKE B 3a7a4e + +
' pasrona
112 CpaBHUTENBHBIN PUMED PELICHUS 33/1a4M pa3roHa pa3HbIMU +
' aITOpUTMaMHU
ANTOpPUTMBI TEPMUHAIBHOTO YIIPABJICHNUS B 33Ja4ax
1.13 | mpuBeneHus, pa30OMKHYTOTO M 3aMKHYTOTO 110 BpEMEHH + +

CONMVKEeHUS
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Ycerpanenne 0COOEHHOCTEN B KOHEYHOM TOYKE ISl 3THX

1.14
3a1a4
2 HaBuranuoHHsle cucTeMbl 17151 YIPaBICHUS OBH>KHBIMU
00BbeKTaMu. AKCEIEpOMETPHI C JIEKTPUUECKUMHU NIPYKUHAMU
21 OCHOBHBIE IPUHIUIIBI, UCTIOIb3yeMbl€ IIPU IIOCTPOCHUHU
' ABTOHOMHBIX cucTeM nHepruaibHoit HaBurarmu (MHC)
AKcenepomMeTp — Kak 0a30BbIil YyBCTBUTEIIbHBIN AJIEMEHT
2.2
NHC
OcHOBHBIE TPEOOBaHMSI K KOJIMYECTBY U PA3MELICHUIO
2.3 aKCeJIepOMETPOB Ha OOPTY ABMKYIIETOCS OOBEKTA IS
o0ecreyeHts pellieHus HaBUTAlMOHHON 3a/jauu
24 ['upocrabunm3upoBanHas wiaThopMa B TPEXCTCIICHHOM
KapJIaHHOM TIOJIBECe
25 KoHcTpykius akcenepomerpa ¢ BUTBIMH NIPYKHUHAMU U €€
HEJIOCTATKU
26 AKcenepoMeTp C 3JIEKTPUYECKOH MPYKMHOM KaK 3aMKHYTast
CAY
VYpaBHEHUs TMHAMUKH, CTPYKTypHas cxema. Mcnonb3oBanue
2.7 uzoapomuoro (I1IN) perynaropa B cTpyKType 2JIEeKTpUUYECKON
PY>KHUHBI
2.8 Hactpoiika napamerpos 11 u I[TU/I-perynaropos
3 OmHOOCHBIE THPOCTAOMIIN3AaTOPHI
[lepenarounsie GyHKINN CBOOOAHOTO THPOCKOIIA,
3.1 CBSI3bIBAIOILIME €TI0 YIJIOBbIE IEpEMEILCHHsI TP JeHCTBUU +
BO3MYILAIOLIEr0 MOMEHTA BJI0JIb OCH YYBCTBUTEIBHOCTHU
32 OaHOOCHBIN THPOCKOIIUYECKUI CTa0UIN3aTOp C +
JIByXCTEIIEHHBIM THPOCKOIIOM
3.3 YpaBHEHUS TUHAMUKHU +
MeTo/1bI KOPPEKIIUHN OJHOOCHOT'O THPOCTA0MIN3aTOpa KakK
3.4 CHCTEMBI aBTOMAaTHUECKOTO YIPABJIECHUS C KOIeOaTeIbHbIM +
3BEHOM C MaJIBIM JICKPEMEHTOM 3aTyXaHUs
4 VYnpasieHue 00beKTaMu ¢ aHTUCUMMETPUYHBIMU
NIEPEKPECTHBIMU CBSI3IMHU
4.1 CucTeMbl ¢ IepeKPECTHBIMU CBS3IMHU
49 YacToTHBIE METO/IbI UCCIIEAOBAHUS JIBYXKOOPANHATHBIX
CHCTEM C MEPEKPECTHBIMH CBS3SIMU
JHatuuk yrinosoit ckopoctH (Y C), kak mpruMep cUCTEMBI ¢
4.3 NEePEeKPECTHBIMU aHTUCUMMETPUYHBIMU NTEPEKPECTHBIMHU
CBSI3SIMU
44 CuHTE3 KOPPEKTUPYIOIIHUX YCTPOUCTB B LIETISIX 0OpaTHBIX
ceszeit JIYC
5 CucTeMbl yIpaBJICHHUS C IBUTATEISIMA-MaX OBUKaAMH
Cucrema cTaOMIIM3aLMU YTIIOBOTO MOJIOXKEHUS
5.1 uckyccrseHHoro crnytHuka 3emiu (MC3) ¢ ucnonp3oBanuem

JBUTaTEeIIell — MAaXOBUKOB
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VYpaBHeHUs TUHAMUKH, CTPYKTYpa, YCTOMYUBOCTb, KAUECTBO

5.2 +
yIpaBICHUS

53 KomOunupoBaHHas cucremMa yrpaBieHUs YTIOBbIM +
noJyioskeHuem MC3

5 PydHoe u mporpaMMHOe yIpaBlieHuE MaHUITYJISITOPAMH.

[TprBOIbI MAHUTTYISITOPOB C YIPYTHMH CBSI3SIMU

6.1 Knaccudukanus MaHUTITYJIITOPOB +

6.2 Oco0eHHOCTH MTOCTPOCHUS MAHUTTYJISITOPOB JISl PYYHOTO U +
POrPaMMHOTO YIIPABIICHUS

6.3 OrniepaTop B KOHTYpE YIIpaBICHUS +

6.4 Crnepsiiye CUCTEMBI C OTPKEHUEM YCUIIHMA, UX +
KJ1acCU(UKaLMs U IPUHIUIIBI TOCTPOCHUS

65 Y CcTOMYHUBOCTH CHMI\fCTpH‘IHbIX CIEIISIINX CUCTEM C +
OTpaKEHHEM yCUITUI
[TpuBOIBI MAHUTTYJISATOPA C YIPYTHMH KHHEMATHUECKUMU

6.6 CBS3SIMH U UX BIMSHUE HA TUHAMUKY U TOYHOCTH CIEISIINX +
CUCTEM YIPABIISIONIUX CTEIICHSIMU TIOIBUKHOCTH
MaHUMYJSTOpa

6.7 Oco0eHHOCTH TOCTPOECHUS MAHUITYJIITOPOB IpU +
IPOrPaMMHOM YIIPABICHUU

6.8 [Tpstmast u oOpaTHas 3a1a4a KHHEMATHKY TIPU PacyeTe +

' XapaKTePUCTHUECKUX KOOPAUHAT paboueil TOUKU

6.9 ['mOkue aBTOMATH3UPOBAHHBIC TPOU3BOJICTBA M HX CTPYKTypa | + +

6.10 TeXHUKO-IPKOHOMUYECKHUE ACTIEKThI BHEAPEHUS + +
POOOTOTEXHHUKH B TIPOM3BOJICTBO

Bec KM, %: | 25 25 25 25
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