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
HaumenoBanue o0pa3oBare/ibHOI NPOrpaMMbl: YipaBjieHre 1 HHPOPMATHKA B TEXHHYECKHX CHCTEMax
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
CUCTEMBI YIIPABJIEHUSA ITIOABUKHBIMU OB BEKTAMUA U

MAHHUAIIYJIATOPAMU

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06.02.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemectp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

3 cemectp - 32 yaca;

IIpakTnyeckue 3aHATHSA

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

JladopaTopHbie padoThI

3 cemecTp - 16 yacos;

Kouncynabranuu

3 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

3 cemectp - 129,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
JlaGopaTopnasi pabora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

MockBa 2023




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Konocos O.C.
[IpenomaBaTelib Maerauarop R41f2dacc-KolosovO5-acAc0le? 0O.C. Konocos
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

bobpsikos A.B.

Waentuduratop

R2c90f415-BobriakovAV-70dec1fd

A.B. boGpsikoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

bobpsikos A.B.

Waentuduratop

R2c90f415-BobriakovAV-70dec1fd

(pacmudpoBka
MIOJITIHUCH)

A.B. boGpsikoB

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



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

KOJIeOATeNbHBIME O0BEKTaMH, CHCTEMaMH C TEPEKPECTHBIMU CBS3SIMH, C OTPAXCHHEM YCHIUH U C
YIPYTUMU KUHEMATUYECKUMHU CBA3SIMU

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4eHHe 0COOEHHOCTEH ONTHUMAIbHOIO YIPABICHHUS KOHEUHBIM OJI0KEHUEM JIBUXKYILErOCs
00BeKTa; 00BEKTOB, COACPIKALINX KOJICOATENbHBIEC 3BEHbS; ABYXCBA3HBIX 00BEKTOB 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€ CIESAIINX CUCTEM C OTPAKCHHEM YCUIHNA U C YIIPYTHMHU
KMHEMATUYECKUMH IIepeadyaMy 11 MaHUITYJISATOPOB;

- pa3BUTHE HaBBIKOB MPUHUMATH M 0OOCHOBBIBATH KOHKPETHBIC TEXHUYECKHE PELICHUS IPU
CHHTE3€ QJIFOPUTMOB JUISI PsiJia CUCTEM YIPABJICHUS OJABM)KHBIMUA OOBEKTaMHU U IIPOEKTUPOBAHUU CHCTEM
YIIPABJICHUS IIPUBOJAMH MAHUIIYJIATOPOB.

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

TIK-1 Crnocoben
IIPOEKTUPOBATH
IIporpaMMHO-aIllIapaTHbIE
KOMILIEKCHI JIUISI CHCTEM
aBTOMAaTU3aluu U
yIpaBIeHUS

N-1nk-1 JlemoHCcTpUpyeT
3HaHUE COBPEMEHHbIX
MH(}OPMaLMOHHBIX
TEXHOJIOTUH, TEXHOJOTHH
MPOEKTHPOBAHUS
IPOrPaMMHOT0 00ecCTieueHHs U
anmnapaTHO-TEXHUYECKUX
CPEJIICTB AJIs PEeLIEHUs 3a7a4
aBTOMATHU3AINU U YIIPaBICHUS
B TEXHUUYECKUX U
OpraHU3alMOHHO-TEXHUYECKHUX
cucTemMax

3HATh:
- COBpCMCHHBIC METO/Ibl aHAJIU3 U CUHTE3a
CHCTEM YIIPABJICHUS TT0IBUKHBIMU
00BEKTaMU U MaHUITYJIATOPAMU;

- OCHOBHbIE (D)YHKIIMOHAJIbHbIE
O0COOEHHOCTH MOCTPOEHUS CUCTEM
yIpaBJIeHUs MOABMKHBIMU O0bEKTaMU U
MaHUIIYJIATOpaMU;

- TEPMUHOJIOTHIO NTPEIMETHOM 00J1acTH,
0a30BbIE CTPYKTYPHI CUCTEM YIIPABIICHUS
MOJIBUKHBIMU O0BEKTaMU U
MaHHUITYJIATOpaMHU.

YMETB:
- IPUMEHSATh COBPEMEHHBIE TEOPETUUECKUE

Y DKCIIEPUMEHTAIIBHBIE METO/IbI
pa3paboTKN MaTeMaTHYeCKUX MoJeneil
UCCIIElyEMbIX O0BEKTOB U IPOLIECCOB;

- IPUMEHSATh COBPEMEHHBIE TEOPETUUECKUE
Y DKCIIEPUMEHTAIIBHBIE METO/IbI
pa3paboTKK MaTeMaTHYECKUX MoJerneit
UCCIIETyeMbIX 00bEKTOB, CUCTEM U
IIPOLIECCOB;

- BBIOMPATh METOIbI U CPEJICTBA PEIICHUS
3a/1a4 110 aHAJIU3Y U CUHTE3Yy CUCTEM
YIPAaBICHHUS.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodeccHOoHaNbHOM 00pa3oBaTeNibHON  MporpaMme
VYmpasnenne u uHpopMaTuka B TexHuuecknx cuctemax (mamee — OIIOII), nampaBiieHUs MOATOTOBKH
27.04.04 VYmupaBineHne B TEXHHMYECKHMX CHCTEMax, ypOBEHb OOpa3oOBaHMS: BBHICIIEE OOpa3OBaHHE -
MarucTparypa.

ba3zupyercs Ha ypoBHe cpeaHero oo1iero oopa3oBaHusl.

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. Benenue. 3agauu kypca. KpaTkast xapakTepucTuka pasiesioB Kypca
[TonsTne 00 ajropuTMax TEPMHUHAIBLHOTO YIPABICHUS [Js YIPABICHHUS MOJBUKHBIMU

0o0BEKTaMHU.

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

1.3. [IporpammHOe yripaBieHHE MIPH PEHICHUH ONTUMU3ALMOHHON 3a/1a4K YIIPaBICHUS
MOJIBIYKHBIMH 00BEKTaMU
Pasnen «TepMuHanbHOE yrpaBiIeHHUE.

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

IIOABU>KHBIMU 00BEKTAMH.

1.5. OnTuMansHOE MpoOrpaMMHOC YIIPABJIICHHUC 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 cryTHHUKA 3emin (M1C3)

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.

12



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 0a30BbIN 4yBCTBUTEIbHBIN dn1eMeHT MTHC
OCHOBHBIC MPUHITUIIBI, HCIIOIB3yEMbIE MPU IMOCTPOSCHUN aBTOHOMHBIX CHCTEM WHEPIHATHHOU
nHasurauuu (MHC).

2.3. OcHOBHBIE TpeOOBaHUS K KOJIMUYECTBY U PA3MEILEHUIO aKCEJIEPOMETPOB Ha OOpTY
JBIDKYILErocst 00beKTa JUIs o0ecrieueHus! pelieHusl HABUT'allMOHHOM 3ajauu
AkcenepomMeTp — Kak 0a30BbIi 4yBCTBUTENbHBIN 31emeHT MHC.

2.4. TupoctabunusupoBaHHas iargopma B TpEXCTEIEHHOM KapJaHHOM OJIBEce
OcHoBHBIE TPeOOBaHMS K KOJMYECTBY M Pa3MEIIEHUIO aKCEIEPOMETPOB Ha OOPTY ABIKYIIETOCS
oObekTa A o0ecreyeHus pelieHrs HaBUTallHOHHOM 3a/1a4H.

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 CBO60,[[HOI‘0 THPOCKOIIA, CBA3BIBAIOIIHE €TI0 YIJIOBBIC
NepeMEIICHUS IIpU )IeI\/'ICTBI/II/I BO3MYIIAIOOIETO 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 ACKPEMCHTOM 3aTyxXaHMUs.

3.2. OnHOOCHBIN TUPOCKONIUYECKHH CTAOMIIN3AaTOp C JBYXCTETIEHHBIM THPOCKOIIOM
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[lepenarounsie GpyHKIIUM CBOOOJHOTO THPOCKOIA, CBSA3BIBAIOIIUE €r0 YIJIOBbIE MEPEMEIICHUS
IIPY JE€HUCTBUH BO3MYLIAIOIIETO MOMEHTA BJIOJIb OCH YyBCTBUTCIBHOCTH.

3.3. YpaBHeHUs1 AMHAMUKH
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 obvexmami ¢ AHMUCUMMEMPUYHBIMU NEPEKPECIMHBIMU CEAIAMU

4.1. Cucremsl ¢ IEPEKPECTHBIMU CBA3SIMU
CuHTE3 KOPPEKTUPYIOIIHUX YCTPOMCTB B 1emsax oopaTHbIX cBszen Y C.

4.2. YacToTHBIE MCTOJbI UCCIICAOBAHNA ABYXKOOPAUHATHBIX CUCTEM C IIEPCKPCCTHBIMU CBA3AMU
Cucremsl ¢ MNEPCKPECTHBIMU CBA3SIMU.

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

4.4. CuHTe3 KOPPEKTUPYIOLIUX YCTPOMCTB B LIenax oOpaTHbIX cBszeit JJYC
Hatuuk  yrmoBoit  ckopoctu (AYC), Kkak mOpuMep CHUCTEMBI C  HEPEKPECTHBIMU
AHTUCUMMETPUYHBIMU TIEPEKPECTHBIMU CBS3SIMH.

5. Cucmembi ynpaejieHuA ¢ 08UAMENAMU-MAXOBUKAMU

5.1. Cuctema cTabuiInM3aluy YIrioBOTo MOJIOKEHHs UCKyccTBeHHOoro cnyTHHKa 3emiu (UC3) ¢
MCIIOJIb30BaHUEM JIBUTaTelIel — 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 yrpaBieHUs YIioBbIM nosiokenuem MC3
VYpaBHEeHUs TUHAMUKH, CTPYKTYpa, YCTOWUYHUBOCTb, KAUYECTBO YIPABICHUS.

6. Pyunoe u npocpammuoe ynpagienue MaHunyismopami. HDZ/IGOObl MARUNYTIAMOPOE C
Ynpysumu CA3AMU

6.1. Knaccudukanus MaHUIYJIATOPOB
TeXHUKO-IPKOHOMUYECKHUE ACTIEKTHI BHEAPEHUSI pOOOTOTEXHUKHU B IPOU3BOCTBO.

6.2. OCOOEHHOCTH OCTPOCHUSI MAHUITYJSTOPOB JJISt PYYHOT'O ¥ IPOTPaMMHOTO YITPABICHHUS
Knaccudukanus MaHUITYISTOPOB.

6.3. Onepatop B KOHTYpE yIpaBJICHHUS
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Oco0eHHOCTH TOCTPOCHUSI MAaHUITYJIITOPOB JJIsl PYyYHOTO U IPOTPAMMHOTO yIIPaBIICHUS.

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

6.5. YCTOWYHMBOCTh CHMMETPUYHBIX CIEIAIINX CUCTEM C OTPAKCHUEM YCUITUM
Crnepsiiyue CUCTEMBI C OTPAKEHUEM YCUIIHA, UX KIIACCU(UKAIMS U TTPUHIIUAIIBI IIOCTPOCHHUS.

6.6. HpI/IBO,I[BI MaHUITyJIaTOpa ¢ YOPpYIUMH KUHEMATUUCCKUMU CBA3SAMU U X BIUMAHUC HaA
AUHAMHUKY U TOYHOCTDH CJICAAIINX CUCTCM YIIPABIAIOIUX CTCIICHAMMA MMOABUKHOCTHU MAaHUITYJIATOPA
VY CcTOMYNBOCTH CUMMCETPUYHBIX CICAAINX CUCTEM C OTPAKCHHUEM YCHHHﬁ.

6.7. OCO6EHHOCTH TOCTPOCHUSI MAHUITYSTOPOB IPU IPOTPAMMHOM YITIPABICHUH
[IpuBOBI MAHUIYNIATOPA C YIPYTHMMHU KHHEMAaTHYECKUMH CBS3SIMU U X BIHMSHUE HA JHHAMHKY
N TOYHOCTB CJICAAIHNX CUCTEM YIPABIAIOMHNX CTCIICHAMU IMOABUXKHOCTU MAHUITYJIATOPA.

6.8. IIpsimast 1 oOpaTHas 3a71a4a KHHEMATHKH IIPH PAcYeTe XapaKTePUCTHUSCKUX KOOPIUHAT
paboueii TOUKu
Oco0eHHOCTH MTOCTPOCHUS MAaHUTTYISITOPOB MPU IPOrPAMMHOM YIPaBICHUH.

6.9. 'nOkxue aBTOMaTU3MPOBAHHBIE TPOU3BOCTBA M UX CTPYKTypa
[lpsmas u oOpaTHas 3ajaya KHHEMAaTUKU NpPU PacUeTe XapaKTEPUCTUYECKUX KOOpAWHAT
paboueii TOUKH.

6.10. TexHUKO-2KOHOMHUYECKHE aCIIEKThI BHEIPEHHS] pOOOTOTEXHUKHU B IPOU3BOACTBO
['ubxue aBTOMaTU3MPOBAHHBIE TIPOU3BOJICTBA M X CTPYKTYpa.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
HE [IPEAYCMOTPEHO

3.4. TeMbl 1a00paTOPHBIX padoT
1. JTabopaTtopHas padota Ne3: «JIByxkaHaJabHbIE CUCTEMBI C aHTUCHMMETPUYHBIMHU
MEPEKPECTHBIMU CBSA3SIMUY;
2. JJabopartopnas pabota No2: «Koppekius acTaTH4eCKUX CUCTEM C K0JieOaTeIbHBIMHU
3BEHBSIMUY;
3. JlabopaTtopHas pabota Nel: «TepmuHanbHOE yrpaBieHUE. 3a1ada pa3roHay;
4. JlTaboparopnas pabota Ned: «CuMMeTpHUHBIE CIAEAAIIUE CUCTEMBI C OTPAKCHUEM YCHIIUN.

3.5 Koncyabranumn

Texywuii koumpoas (TK)

1. KoncynpTanuu HampaBieHbl Ha NMOJYYEHUE MHIMBUAYAIBHOTO 3aJaHMsI JUIS BBITOJTHEHUS
KOHTPOJIBHBIX MEPONPHUATHN MO pasfeny "TepMUHAIbHOE YIPABJICHHUE JBHKYIIUMHUCS
o0bekTaMu. TUnoBble 3ajaun TEPMUHAIBHOTO YIIpaBieHus"

2. KoHcynpranuu HampaBieHBl Ha MOJMyYeHHE WHAWBUIYAITBHOTO 3a/aHUS JIJISl BHITTOJTHEHHUS
KOHTPOJIbHBIX MEpPONPUATUN MO pa3zneny "HaBurannoHHbIE CHUCTEMBI JUISL YHPaBJICHUS
MOJIBKHBIMH 00bEKTaMU. AKCEJIEPOMETPHI € AIEKTPUUECKUMU IPYKMHAMU"
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3. KoHcynbpranuu HampaBJIeHbl Ha MOTYYCHHE WHIUBUIYATHHOTO 3a/aHUS ISl BBITOJHEHUS
KOHTPOJIBHBIX MEPOTIPUATHH 110 pazaeny "OaHOOCHBIE THPOCTAOMIN3ATOPHI"

4. KoHcynbTaluu HarpasjeHbl Ha MOJYYCHUE UHAUBUAYAIBLHOTO 3a/JaHUs JJIS BBIMOJIHEHUS
KOHTPOJIbHBIX MEpOIPHUATHI o pazaeny "VnpasneHue o0BbeKTaMu c
AHTUCUMMETPUYHBIMU MEPEKPECTHBIMU CBSI3IMU"

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

6. KoHcynbranuu HanmpaBlieHbl HA MOJYYCHUE WHINBUAYAIBHOTO 3aJIaHUS JIS BBITIOJTHEHUS
KOHTPOJBbHBIX MEPONpUATUNA 1O pasfeny "PyuyHoe U mporpaMMHOE —yIpaBJieHHE
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

3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konpr JTUCLUTLIUHEI (B (TN ¥ HAUMEHOBaHUE)
(B COOTBETCTBUH C pazaeiioM 1) WH/IUKATOPOB cooTBeTcTBUU C 11.3.1)
1]2][3]4]5]6
3HaTth:
TEPMUHOJIOTHIO TIPEIMETHOM 0051aCTH, 6a30BbIE CTPYKTYPHI JlaGoparopHas pabora/3ammura
CUCTEM YNPaBIEHUS MOJBUKHBIMU O0BEKTAMU U 1abopaTopHOil paboThI 1O pa3ueny
MAaHUIYJISTOpaMU U111 + 6
Tectuposanue/Tect Nel mo
pasneny 3
OCHOBHBIE (DYHKIIMOHAJIbHBIE OCOOEHHOCTH OCTPOCHUSI CUCTEM JlaboparopHas pabota/3ammura
yIIpaBJICHUS TOABMKHBIMU OOBEKTaMU M MAHUITYJIATOPAMH 1abopaTopHOil paboTHI 1O pa3aeny
NI-1nk-1 + + !
JlaboparopHast pabota/3ammra
1a00paTopHOl paboOTHI MO pa3ieny
4
COBpPEMEHHBIE METO/Ibl aHAJIU3 U CUHTE3a CUCTEM YIPaBJICHUS JlaGopartopHas pabora/3amura
MOJIBUKHBIMHA O0BEKTaMH U MAHUTTYJISITOPAMHU 71abopaTopHOi paboTHI 1O pa3aety
WJT-1nc1 + ]+ + |2
TectupoBanue/Tect No2 o
pasueny S5
Ymersb:
BBIOMpATh METOBI U CPEACTBA PEIICHUS 3a]1a4 110 aHATIU3Y U JlaboparopHas padota/3amura
CHHTE3Y CUCTEM YIIPaBIICHUS 1a0opaTopHOil paboTHI 10 pa3aeny
1
NJI-1nk-1 +
JlaboparopHast pabota/3ammmura
nabopaTopHOH PabOTHI MO pa3aety
4
NPUMEHATL COBPEMEHHDIE TEOPETHIECKHE U OKCIIEPUMEHTANBHEIE | ) Tl + Ha6opaT0pHai[ pabora/3ammTa
METO/bI pa3pabOTKH MAaTEMaTHUYECKUX MOJIeNIel UcCielyeMbIX 71a00paToOpHOil paboTHI 10 pa3aeny
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O6’beKTOB, CHUCTEM U IIPOLECCOB

6

Tectuposanne/Tect Nel mo
pazaeny 3

MPUMCHATH COBPEMCHHLIC TCOPCTUUCCKUC U OKCIICPUMCHTAJILHBIC
METO/IbI Pa3pabOTKU MaTEMAaTHYECKUX MOJICNICH UCCIIeyeMBbIX
00BEKTOB M MPOLECCOB

N-1nk1

JlaboparopHast pabota/3ammura

nabopaTopHO# pabOTHI MO pa3aety

2

TectupoBanue/Tect No2 o
pazneny 5
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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 peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. 3amuTa naboparopHoit paboTsl o pazaeny 1 (Jlaboparopuas padota)
2. 3ammTa J1abopaTtopHoi paboThl 1o pasnaeny 2 (JlaboparopHas padota)
3. 3amuTa naboparopHoii paboTsl mo pazaeny 4 (Jlaboparopuas padoTa)
4. 3amuTa tabopatopHoi paboTsl 1o pazaeny 6 (JlaboparopHas padota)

Dopma peanuzanuu: 3aniuTa 3aAaHUA
1. Tect Nel mo pazneny 3 (TectupoBanue)
2. Tect Ne2 nio pazgeny 5 (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHON COCTABJISIFOLIUX

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. Anekcee, B. M. OnTumanbsHOe ynpasieHHe : y4eOHHK /7Sl By30B 110 MaTeMaTUYECKUM
HAIPaBIICHUSAM U crienuaibHocTsM / B. M. Anekcees, B. M. Tuxomupos, C. B. ®omuHn . — 2-e u3.,
nepepad. u gon . — M. : ®uzmatiurt, 2005 . — 384 c. — (Knaccuueckuii yHUBEPCUTETCKHI YUeOHUK)
.- ISBN 5-922105-89-2 .;

2. bonnep, B. A. ABnannonsslie mpuOops! : yueOHHK 171 By30B / B. A. Boanep . — M. :
Mamunoctpoenue, 1969 . — 467 c.;

3. IOpeBuy, E. V1. OcHOBBI pOOOTOTEXHUKH : yueOHOE 1mocodue A By30B 10 HampasieHuto 652000
"MexarpoHuka u podorexHuka" u cneruanbHocTh 210300 "PoOoTh M poOOTOTEXHUYECKHE
cuctemsl" / E. U. FOpeBuu . — CII6. : BXB-Ilerepoypr, 2005 . — 416 c. + CD-ROM . — (Yuebnoe
nocoowue) . - ISBN 5-941574-73-8 .;

4. ITanrtenees, B. H. OcHOBBI aBTOMaTH3aI1MH TPOU3BO/ICTBA : YUCOHUK JUIS CPEIHETO
po¢eCCHOHAIBHOTO 00pa3oBaHus 1Mo mpodeccusiM "MacTep 1o U3TOTOBICHUIO U COOpKE JeTanel u
Y3JI0B ONTHYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB U cucteM", "MacTep KOHTPOIbHO-
U3MEPUTENBHBIX puOopoB 1 aBToMaTHKHU" / B. H. [lanTenees . — 3-e u3n., ucnp . — Mocksa :
Axkanemus, 2020 . — 208 c. — (IlpodeccuonansHoe obpazoBanue) . - ISBN 978-5-4468-9269-3 ;

5. AnekceeB B. M., Tuxomupos B. M., ®omun C. B.- "OntumansHoe ynpasienue", (2-¢ u31.),
M3natensctBo: "OU3IMATIIUT", Mockaa, 2005 - (384 c.)
https://e.lanbook.com/books/element.php?pll_id=48177.
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5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. SimInTech.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX U HH(POPMAITUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/
4. baza nannbix Web of Science - http://webofscience.com/
5. ba3za gannbix Scopus - http://www.scopus.com
6. HanpoHanbHas 3JIeKTPOHHAs 0umdamoTeKa - https://rusneb.ru/

7. 93BC "KoncyasTanT crygenta' - http://www.studentlibrary.ru/

8. ITopTan oTKpLITHIX AaHHBIX Poccuiickoii ®exepanuu - https://data.gov.ru

9. ba3za oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COUMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
10. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHATIBLHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnajbHoi 3amuThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/
11. ba3a oTKPBITHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHUYECKOT0 pa3BuTus PD -
http://www.economy.gov.ru
12. ba3a oTKpBITHIX JaHHBbIX PochuumonnTopunra - http://www.fedsfm.ru/opendata
13. DunexkTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

14. HauMoHaJIbHBII MOPTAaJI OHJIAKH 00yyeHusi «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
15. OpunnanbHbii caiit Pe1epaibHOI0 AreHTCTBA 10 TEXHUYECKOMY PeryJIupoBaHHIO

MeTpoJioruu - http://protect.gost.ru/
16. OTkpbITas yauBepcuterckas nupopmanuonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nmoMeeHust

Homep aynuropun,
HalMeHOBaHHUe

OcHalenue

VY4eOHble ayIUTOPUH
JUISI IPOBENIEHUS
JIEKIIMOHHBIX 3aHATUH U
TEKYIIEro KOHTPOJIS

M-307, YuebHast ayuTopus

CTOJI IIperoiaBaTessi, CTOJ y4eOHbIH,
CTYJI, JOCKA MEJOBasi, MyJbTUMEIUHHBIN
IIPOEKTOP, DKpaH

K-120, MamuHHEIN 3a71
HBI]

cepBep, KOHIUITHOHED

VY4eOHble ayIUTOPHH
JUTSI IPOBEIEHUS
NPaKTUYECKUX 3aHIATUH,
KP u KII

M-307, YuebHast aytuTopHs

CTOJI PEMoiaBaTesl, CTON yu4eOHbIH,
CTyJ, I0CKa MEJIOBast, MyJIbTUMEIUIHBII
MIPOEKTOP, IKPAH

K-120, MammHHBIN 3471
NBII

cepBep, KOHIUITHOHED

VY4eOHble aynuTopun
JUISL IPOBE/ICHUS
1a00paTOPHBIX 3aHATUI

M-303, YuebOnas
naboparopus «Teopus
ABTOMATHYECKOTO
yIPaBIEHUS U OCHOBBI
POOOTOTEXHHUKM»

CTOJI ITPENO1aBaTesl, CTOJ
KOMITBIOTEPHBIH, CTOJ YU4eOHBIH, CTYI,
mKkad 17 JOKyMEHTOB, IOCKa MEJIoBas,
KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTEP EPCOHANIBHBIN,
CTEeH]| Y4eOHBII
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M-304, YuebOuas
nabopaTtopus
«MHdopmanonnsie
TEXHOJIOTHUH PEaTbHOTO
BPEMEHI»

CTOJI ITPENO1aBaTesl, CTOJ
KOMITBIOTEPHBIH, CTOJ YU4eOHBIH, CTYI,
mkad, 10CKa MeJloBasi, KOMIIbIOTEPHAS

CeTh ¢ BbIX0J0M B HTEpHET,
MYJIbTUMEAUNHBINA TPOEKTOP, IKPaH,
KOMITBIOTEP MEPCOHAIBHBIN, PUHTED,
CTEH]| y4eOHBIH

K-120, MamuHHEIN 3a71
HBII

cepBep, KOHIUITUOHED

VY4eOHble aynuTopun
JUI IPOBE/ICHUS
IIPOMEKYTOUHOU

aTTecTalluu

M-307, YaeOHas ayquTopus

CTOJI TPEIOIaBaTesl, CTOJ yU4eOHBIH,
CTYJI, TOCKa MEJIOBasi, MYJIbTHMEIUHHBIH
MIPOEKTOP, IKpaH

K-120, MammHHBIN 3a71
HBI]

cepBep, KOHAULIUOHED

Ilomenienus st
CaMOCTOSITEITbHOM
paboThI

HTBb-303, KomnbsroTepHbIit
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, KnagoBas

CTyJl
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Cucremsbl YIIpaBJICHUA ITOABUKHBIMU 00BEeKTaMU U MaHUITYJIITOpaMHA

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6

3ammura mabopaTopHoii paboTsl 1o pasaeny 1 (JlabopaTopnas pabora)
3amuTa naboparopHoi padoTel o pazaeny 2 (Jlaboparopuas padoTa)
Tect Nel no pazneny 3 (TectupoBanue)
3amuTa naboparopHoii padoTel o pazaeny 4 (Jlaboparopuas padoTa)
Tect Ne2 o pazneny 5 (TectupoBanmue)
3amuTa 1abopaTopHoi padoTH Mo pazaeny 6 (Jlaboparopras padoTa)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuumimHbl KM: L 2 3 4 S 6
pasnena Henens 4 6 8 10 12 14
KM:
TepMmuHanbHOE yIpaBICHUE ABHKYITUMUCS
1 oObvekTaMu. Tumnoskle 33124l TEPMUHAIBHOTO
YIPaBJICHUS
11 Beenenue. 3anaun kypca. Kparkas + +
XapaKTEePUCTUKA Pa3JIeJIOB Kypca
1.2 Paznen «TepMuHanbHOE yIpaBlIeHUE) + +
[IporpammHoOe yripaBiieHUE MIPU PELLICHUN
1.3 ONTUMU3ALMOHHOM 33/1a4M YIIPABIICHUS + +
MOJIBI>KHBIMHU 00BEKTaMU
14 VYpaBHeHue Dilsiepa Uisl pelIeHns KpaeBoi + +
3a71a4u
OnrtuManbHOE TPOrpaMMHOE YIIPaBICHUE
15 Pa3BOPOTOM MCKYCCTBEHHOT'O CITYTHUKA 3€MJIN + +
(MC3) Ha 3a1aHHBIN yroa
16 HenocraTku onTuMaabHOTO yIpaBiIeHUs MO + +
nporpamme
[TonsiTne 06 anropuTMax TEPMUHATILHOTO
1.7 YIpaBJICHUS AJI1 YIPaBICHUS MOABUKHBIMU + +
00BbeKTaMU
1.8 Tunosele 3a7]a4l TEPMUHAIBHOTO YIIPABIECHUS + +
1.9 3anaua pa3roHa + +
AJNTOPUTMBI IPOTPAMMHOTO ¥ TEPMUHAIIEHOTO
YIPaBJICHUS, 10KA3aTEIBCTBO X
1.10 UJEHTUYHOCTH B OTCYTCTBUU BHEILIHUX + +

HEKOHTPOJIUPYEMBIX BO3MYIIIEHUH,
JNENCTBYIOMINX Ha OOBEKT
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1.11

Ycrpanenne 0COOCHHOCTEN B KOHEYHOM TOUKE
B 3a/1au€ pa3roHa

1.12

CpaBHUTENBHBIN IPUMEDP PELICHUS 3a/1a4n
pasroHa pasHbIMH AJITOPUTMAMHU

1.13

ANTOpPUTMBI TEPMUHAIBHOTO YIIPABJICHUS B
3a/1auax NpUBEACHUS, PA3OMKHYTOIO U
3aMKHYTOTO 110 BPEMEHHU COJIMKEHUS

1.14

YcTpaHeHrne 0COOCHHOCTE B KOHEYHOW TOUKE
JUISL 9THX 3a]1a4

HaBurauvoHHble CUCTEMBI IS YIIPABIICHUS
HOJBUKHBIMHU 00BEKTaMU. AKCEIEPOMETPBI C
NEKTPUYECKUMU NTPYKUHAMHU

2.1

OCHOBHBIC TIPUHIIHIIBI, UCTIOIB3yEMbIC TIPU
MOCTPOCHUU ABTOHOMHBIX CHCTEM
uHeprmanbHoi Hapuramuu (MTHC)

2.2

AxkcenepoMeTp — Kak 6a30BbIi
yyBCTBUTENbHBIN AnemenT MHC

2.3

OcHoBHbIE TpeOOBaHUS K KOIUYECTBY U
pa3MENICHHUIO aKCEIePOMETPOB Ha OOPTY
JBUXKYIIETOCs 00BbEKTa /17151 00ecTieueHus
pElICHNS HABUTAIIMOHHOM 3a/1a4u

2.4

['mpocrabunusupoBanHas miathopma B
TPEXCTEIIEHHOM Kap/IaHHOM TTO/IBECE

2.5

KoHcTpyknus akcenepomeTpa ¢ BUTBIMU
IIPY’KWUHAMH U €€ HEJJOCTATKU

2.6

AKcenepoMeTp C IEKTPUICCKOH MPYKUHOM
Kak 3amMkHyTas CAY

2.7

VYpaBHEHMS TUHAMUKH, CTPYKTYpHas CXeMa.
Hcnonws3zoBanue nzoapomuoro (I11)
PETYJIATOpPA B CTPYKTYPE MEKTPUUECKOU

IIPY’KAHBI

2.8

Hacrpoiika napamerpos 11 u [T /I-
PETYJISATOPOB

OnHOOCHBIE TUPOCTAOMIIN3ATOPBI

3.1

[lepenaTounsie GyHKIIMU CBOOOIHOTO
THPOCKOIIA, CBA3BIBAIOIINE €T0 YIIIOBbIE
nepeMeneH sl TPH JeHCTBUU BO3MYIIAIOIIETO
MOMEHTA BJI0JIb OCH YYBCTBUTEJILHOCTH

3.2

OaHOOCHBIN THPOCKOIIUYECKUI CTa0UIN3aTOp C
JBYXCTENEHHBIM T'MPOCKOIIOM

3.3

YpaBHEHUS] TMHAMUKHA

3.4

MeTo1bl KOPPEKIIMU OJTHOOCHOTO
TUPOCTaOUIN3aTOpa KaK CUCTEMBI
aBTOMAaTUYECKOT0 yIPAaBJIECHHUS C
KoJIeOATEIbHBIM 3BEHOM C MaIbIM
}IereMeHTOM 3aTyxaH1/1${

VYmpasienue o0bEKTaMU C
AHTUCHMMETPUYHBIMH TIEPEKPECTHBIMU
CBSI3IMU
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4.1

CucreMsl ¢ NEPEKPECTHBIMU CBSI3IMU

4.2

YacToTHbIE METOABI UCCIIEIOBAHUS
JBYXKOOPJAMHATHBIX CUCTEM C IIEPEKPECTHBIMU
CBSA3AMHU

4.3

Jatuuk yrinosoii ckopoctH (JIYC), kak npumep
CHCTEMBI C IEPEKPECTHBIMU
AHTUCUMMETPUYHBIMU [EPEKPECTHBIMU
CBSI3SIMHU

4.4

CuHTE3 KOPPEKTUPYIOIIUX YCTPOMCTB B LEIAX
obpatHbIx cBsizert JJYC

CucreMsl YHpaBJICHUA C ABUT'ATCIIAMHA -
MaxXOBHUKaMH

5.1

Cucrema cTabUIN3alMU YTIOBOTO TOJIOKEHUS
ucKyccTBeHHoro cnyrauka 3emu (MC3) ¢
MCII0JIb30BAaHUEM JIBUraTeJIed — MaXOBUKOB

5.2

YpaBHEHMs TMHAMMKH, CTPYKTYpa,
YCTOMYMBOCTb, KAYE€CTBO YIIPABJICHUS

5.3

Kom0OunupoBaHHas cucreMa yrpaBieHUs
yraoBbIM nojoxkenuem MC3

PyuHoe 1 nporpaMMHOE yIipaBlIeHHE
MaHunyiasTopamu. [IpuBoabl MAHUITYJIATOPOB C
YIOPYTUMU CBS3SIMHU

6.1

Knaccudukanus MaHUTTyISITOPOB

6.2

Oco6eHHOCTH IOCTPOSHUS MaHUITYJIATOPOB ISt
PYYHOI'O ¥ IPOTPAMMHOTO YIIPABJICHHUS

6.3

Omneparop B KOHTYpE yIpaBJICHUS

6.4

Crnepsiiiye CUCTEMBI C OTPAKEHUEM YCHIIUN, UX
KJaccu(UKalus ¥ MPUHIUIBI TOCTPOCHUS

6.5

Y CTOMYUBOCT CHMMETPUYHBIX CIIEIISIINX
CHCTEM C OTPAKEHUEM YCUIIUN

6.6

[IpuBOABI MAHUITYJIATOPA C YIPYTUMHU
KMHEMATUYECKUMHU CBSI3MU U UX BIIUSHHUE HA
JUHAMHKY U TOYHOCTB CIEISIINX CUCTEM
YIIPABJIAOMUX CTEICHAMU MTOABUKHOCTH
MaHHUITYJISTOpA

6.7

Oco0eHHOCTH OCTPOECHUSI MAHUITYISTOPOB
IIpU IPOTPAMMHOM YIIPABJICHUU

6.8

[IpsiMast 1 oOpaTHas 3a7a4a KHHEMATHKHU TIPU
pacyere XapaKTePUCTHUCCKUX KOOPIUHAT
paboueii ToukH

6.9

['nOkue aBTOMaTU3UPOBAaHHBIE TPOU3BOJICTBA U
UX CTPYKTYpa

6.10

TeXHNKO-2KOHOMHYSCKHE aCIICKTHI BHCOPCHHUA
pO6OTOTCXHI/IKI/I B IIPOHU3BOJACTBO

Bec KM, %:

10

10

20

20

20

20
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