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

PabGouyasi nporpaMmma IuCUUIIMHBI

POBOTOTEXHHUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.06.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

3 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

3 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

3 cemecTp - 16 yacos;

KoncyabTanum

3 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

3 cemectp - 129,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

3 cemectp - 0,5 yaca;

Mockga 2021




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu aHwWH MN.E.
[IpenomaBaTelib WaeHTaukatop R12576bc6-GaninPY-2ddb3f0e I1.E. I'aaun
(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. IEJIX 1 3AJTAYU OCBOEHUA TN CHUITJIMHBI
Legb ocBOeHMS TUCHMIIMHBI. M3y4eHHE: OCOOEHHOCTEH TEXHOJOTMHM aBTOMAaTH3MPOBAHHOTO U

pOOOTHU3UPOBAHHOTO

IIPOU3BO/ICTBA;

CpEICTB

aBTOMaTu3aluun

OCHOBHBIX, BCIIOMOTI'aTCIBbHBIX,

KOHTPOJIbHBIX W TPaHCIIOPTHBIX onepaunﬁ B TCXHOJIOTMYCCKHUX IIpomecCax MAIIMHOCTPOCHUA U
HpI/I60pOCTp06HI/ISI; TCXHOJIOTHYCCKHUX OCHOB IMMPUMCHCHU A NPOMBIIIICHHBIX p06OTOB JJIs1 aBTOMAaTU3alluu

omnepauuil  HU3rOTOBJICHUS,
OpoMBIIIICHHBIM ~ poboram u  PTK;

COOpDKM M HWCIBITAHUW U3JICTUH;
OpraHu3aly  KOMIBIOTEPU3UPOBAHHOIO IIpoliecca

OCHOB

IMPOCKTUPOBAHMA, ITIOATOTOBKHU U YIIPABJICHUSA IIPOU3BOACTBOM

33[[3‘11/1 AUCHHUIIIMHBI

TpeOOBaHUl, MPEIbABIIEMBIX K

- I3y4CHHE COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHBI MUPA, IIOHATUN U 3aKOHOB METOJIOB
POOOTOTEXHUKH B INHAMUKE MEXaTPOHHBIX CUCTEM;

- OBJIQICHUE BaKHEHIIMMHI METOJaMU PELIeHHUs HayYHO-TEXHUUECKUX 3a7ad B 00J1aCTH METO/10B
pa3zaeneHus IBUKEHUH, OCHOBHBIMH aJITOPUTMAMU MaTeMaTHYECKON (hopMalTn3aliui MEXaTpOHHBIX

SIBIICHHI;

- (hopmupoBaHUE YCTOWYMBBIX HABBIKOB IO MPUMEHEHUIO ()yHIAMEHTAIBHBIX MOJIOKCHUN
METOJIOB pOOOTOTEXHHUKH MPU HAYYHOM aHAIIU3€ CUTYAIHH, C KOTOPHIMU UH)XKEHEPY MPUXOAUTCS
CTaJIKUBATHCS B XOJE CO3/JaHHUSI HOBOM TEXHUKHU U HOBBIX TEXHOJIOTUI;

- O3HAaKOMJIEHUE C UCTOPUEH U JIOTUKOW Pa3BUTHSI METOIOB PA3AECICHUs IBUKECHUM.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-1 Crocoben
IPOSKTUPOBATH
IPOrpaMMHO-aIIapaTHbIC
KOMIIJIEKCHI JUUII CUCTEM
aBTOMAaTH3allNHU U
yIIPaBICHUS

N-1nk-1 demoHcTpupyet
3HaHUE COBPEMEHHBIX
UH(OPMALIMOHHBIX
TEXHOJIOTHH, TEXHOJIOT U
MIPOEKTUPOBAHUS
MIPOrpaMMHOTO 00€eCTIeUeHUs U
arnmnapaTHO-TEXHUYECKHUX
CPEACTB ISl pEUICHHUs 3a]1a4
aBTOMATHU3aIlUU U YIIpaBJICHUS
B TEXHUYECKUX U
OpraHU3aIlMOHHO-TEXHUYECKUX
CHUCTEMaxX

3HaTh:

- OCHOBHBIE METObI POOOTOTEXHUKHU MIPH
pPELIEHUH €CTECTBEHHOHAYYHBIX U
TEXHUYECKUX 3a/aY;

- OCHOBHBIE METObI HCCIIEIOBAHUS
POOOTOTEXHUKH MEXATPOHHBIX CHCTEM;
- OCHOBHBIE TTOHATHS U KOHLETIUN
METOJIOB pOOOTOTEXHUKHU B TUHAMUKE
MEXATPOHHBIX CUCTEM, MOPSAIOK
IIPUMEHEHUS TEOPUU METOJIOB
POOOTOTEXHUKHU B BaKHEUIITUX
MMPAKTUYECKUX MPUIIOKEHHUSIX.

YMETh:

- HCITOJIB30BaTh BO3MOKHOCTH
COBPEMEHHBIX KOMITBIOTEPOB U
WH(POPMAITMOHHBIX TEXHOJIOTUHA MPH
aHAJIMTHYECKOM U YMCIICHHOM
HCCIIEIOBAHUSI MaTeMaTHYSCKUX MOJIEIeH
TEXHUYECKUX CHCTEM;

- MOJI30BATHCS MPU AHATUTUYECKOM U
YUCJIEHHOM HCCJIEI0BAaHUS MEXATPOHHBIX
MOJIeJIEW TEXHUYECKUX CUCTEM
BO3MOXHOCTSIMU COBPEMEHHBIX
KOMITHIOTEPOB ¥ HH(POPMAITMOHHBIX
TEXHOJIOTHUH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodeccHOHaIbHOW 00pa3oBaTelbHON MporpaMmme
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 cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE IPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOAUMBI IPU BBIOJTHEHUN
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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8g|© Jlex | JIab | Ilp ITA CeMECTDE aTTecTaluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 PurMuka v KHHEMATHKA 50 3 10 4 - - - - - - 36 - Iloozomoska k nabopamopnoi pabome: Jlns
JIBYHOTOU XOJb0BI BBIMOJTHEH U 33JJaHUI 110 JTAO0OpaTOpHOU padboTe
11 OnHO3BEHHBIH 8 2 - - - - - - - 6 - HEOOXOAUMO TPEBAPUTEIEHO U3YUHTh TEMY U
MaHUITYJIATOP 3a71a4M BBITIOJIHEHMS J1TA0OpaTOpHOil paboThI, a
1.2 IToctpoenue 10 2 2 - - - - - - 6 - TakK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
YIPaBJICHUS C 00paboTKH pe3ysIbTaToOB 10 U3YYEHHOMY B
HCIOJIb30BaHUEM pazzene "PuTMuKa 1 KHHEMATHKA IBYHOT O
NPUHLUITA 00paTHON X0apOBI" MaTepuay.
CBSI3H Camocmoamenvhoe usyuenue
1.3 OnTumMu3anus 8 2 - - - - - - - 6 - meopemuyueckozo mamepuana: Nzyuenue
KOHCTPYKLHUH U JOTIOJTHATENEHOTO MaTepHalia 1o pasieiy
TPAeKTOPHIl ABMKSHHUS "PUTMHKa N KUHEMATHKa IBYHOTOH XOJbOBI".
MaHUIYJISATOpa H3yuenue mamepuanog iumepamypHsix
14 OnTumanbHbIe 10 2 2 - - - - - - 6 - UCMOYUHUKOG:
TPAaeKTOPUH JBIKCHUS [1], 14-33
MaHUIYJISITOPA [2], 124-133
15 MaHuIynsTOphI 7 1 - - - - - - - 6 -
napajuiesbHOU U
rUOpUIHON
KMHEMaTU4eCKOU
CTPYKTYPBI
1.6 OcoOble MoI0KEeHUS 7 1 - - - - - - - 6 -
MaHUMYJIATOpa
2 [To3unmonnpoBanue 38 10 4 - - - - - - 24 - Iloozomoexa k nabopamopnoi pabome: JIns
MaHUMYJISIHOHHBIX BBITIOJTHEHUS 33/1aHUH 110 JTabopaTopHOi padore
CHCTEM IIpH HE0OX0AMMO NpeIBapUTEIEHO U3YUHTh TEMY 1
TIOCIIEI0BATEIILHOM 3aj1a4M BBITIOJHEHHMS JTaOOpaTopHOi paboThl, a

COCIMHCHHNH 3BCHLCB

TaK XXC M3Y4YUTh BOIPOCHI BAPUAHTOB

5




2.1 IIpumenenue 8 6 00paboTKH pe3ysIbTaTOB 110 U3YYEHHOMY B
0000IEeHHBIX (QYHKIMH pazzgene "lIlo3unmonupoBanue
2.2 VmnynscHoe 8 6 MaHUITYJIAUOHHBIX CUCTEM IIPU
yIpaBJeHue MIOCJIEI0BATENILHOM COCIMHEHNH 3BEHBEB"
2.3 3anayda o ABMKEHHUU 10 6 MaTepHany.
JIBY3BEHHHKA CO Camocmoamenvroe usyuenue
CKPEIUICHHBIMU meopemuyueckoz0 mamepuana: Vzyaeane
3BEHBSIMU JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
2.4 Mertonbl 12 6 "[To3nIMOHNPOBAaHIE MaHUITYIIIIIHOHHBIX
IIPOTPaMMHOTO CHCTEM TIPH MTOCIIE0BATEIEHOM COSTUHEHUN
YIIPaBJICHUA 3BEHBEB".
H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKO8:
[2], 148-152
3 Kunemaruka 28 18 Iloozomogka K 1adopamoproii pavome: Jns
MOOUITEHOU BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
POOOTOTEXHUYECKOH HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
CHCTeMBI. 3a1a4n 3a71a4M BBITIOHEHMS 1TaOOpaTopHOil paboThI, a
yIpaBIeHUS TaK K€ N3yYUTh BOIPOCHI BApHAHTOB
3.1 Kunemarnyeckas 10 6 00paboTKN pe3yIbTaTOB 10 U3YICHHOMY B
MOCTaHOBKA 3aJ1a4uH pa3znene "KuHeMaTnka MOOWMIBHOM
BBIX0/1a MOOMIIEHOTO POOOTOTEXHUUECKOI CUCTEMBI. 3aa4un
poboTa Ha ToJocy npu yropaBiieHus" MaTepuany.
OOJIBILIOM yTIIE Camocmoamenvroe usyuenue
OTKJIOHEHHs po0oTa OT meopemuuecko2o mamepuana: VIsyaenue
TIOJIOCHI JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
3.2 CuHTe3 3aKOHOB 10 6 "Kunematrka MOOHIBHON pOOOTOTEXHUYECKOMH
JIBUKEHUSI 110 CUCTEMBIL. 3a7jauyl ynpaBieHus".
0000IIEHHBIM H3yuenue mamepuanog 1umepamypHbix
KOOpJMHATaM UCIOYHUKOB:
MaHHUIYJIATOpa [2], 234-268
3.3 KomnoHoBka u 8 6 [3], 10-78
BO3MOJXKHBIE
TPaeKTOPUH CXBaTa
MaHHIYJIATOpa
4 JluHamuika MOOWITBHOM 28 18 Iloozomoeka K mexkyuiemy KOHmMpPo.Jiio:
POOOTOTEXHUYECKOH IToBTOpEHNEe MaTepHuaa Mo paszaery
CHCTEMBI. 3amauu " [luraMuka MOOHMIIBHOM pOOOTOTEXHUIECKOI
YIPaBJICHUS CHCTEMBI. 3a7auyl yHpaBieHus'".




4.1 ®dopMupOBaHHe 10 2 2 - - 6 - CamocmoamensHoe usyuenue
yIpaBJICHUSI meopemuueckozo mamepuana: Visyaenue
4.2 Kunematuueckas 10 2 2 - - 6 - JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
IMOCTAHOBKA 3aa4K " lmHaMIKa MOOWIIBHOM POOOTOTEXHUIECKOM
BBIX0JIa MOOHIIBHOTO CHCTEMBI. 3a1a4n ynpaBieHus".
poboTa Ha ToI0Cy IpH H3yuenue mamepuanog 1umepamypHoix
MAaJIOM yTJIe UCHOYHUKOB:
OTKJIOHEHHsI po0OTa OT [1], 101-133
OJIOCHI [2], 303-343
43 OnTumMu3anus 8 2 - - - 6 -
yHOpaBJIeHUS
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 16 - 0.5 96 335
Hroro 3a cemecTp 180.0 32 16 - 2 - 0.5 129.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanbHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTaIlMK TIO pa3/ieinaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pummuxa u kunemamuxka 08VHO20U X00b0bl

1.1. O1HO3BEHHBIN MAHUITYJISITOP

Onucanve KOHCTPYKLIMH. AHAIUTHYECKOE IMpeACTaBiIeHUE. 3ajada O MMO3UIIMOHHUPOBAHUU
MaHUIYJISATOpPa C YYETOM KOHEYHOMH kKeCcTKOCTH 3BeHa. KuHemarnyeckas cxema ympyroro pooora.
VYhopyras mNOJATIMBOCTH MPHUBOAOB KHHEMaTHYeCcKuMX map. Pacder pnedopmanuii ynpyrux
3JIEMEHTOB.

1.2. TTocTpoeHue ynpaBieHus ¢ UCIOIH30BAaHUEM IIPUHITUIIA OOPATHOU CBSI3U

Henonuslit Bektop HaOmonenus. OneHKa mapaMeTpoB MOJIENN HAOIIOACHUH HETIOJHOTO paHra
C MOMOUIBI0 0000IIEHHOI 00paTHO MaTpuibl. 3aMKHYTas cuctema ympasineHus. [lomnepxanue
IOCTOSTHCTBA 3aJaHHOW KoopauHatel. DyHKIMOHAJIBbHAs cxema cucreMbl. OOparHas CBs3b IO
CKOpOCTH.

1.3. OnTuMu3anust KOHCTPYKIIUH U TPACKTOPHIA JBMXKEHUS MAHUITYJIATOPA

[To3unmonrnpoBanue paboOYero opraHa M cieloBaHUE 3alaHHOM Tpaekrtopuu. OcoOeHHOCTU
KOHTYpHBIX TepemenieHuit. HaOmomarens JlroenOeprepa. KoMIIOHEHTBI BEKTOpa COCTOSIHUM.
OGparHas cBs3b IO cocTOsTHUIO cucTeMbl. Habmoaarens nonHoro nopsiaka (punstp Kanmana).

1.4. OnTuManbpHble TPAEKTOPUU ABUKEHUS MAHUITYJISITOPA
Kpurepun ontumanbHOCTH.. 3a7a4ya MUHUMHU3AIMKN SHEPro3aTpar MpU MEPEMEIICHUH T'PY30B.
YcnoBUs OITUMAIIBHOCTA KOHCTPYKLIMM MAHUITYJISATOPA.

1.5. MaHunynsaTopsl napajjiebHON U THOPUAHON KUHEMAaTUYECKOU CTPYKTYPHI

[Tnatpopma CTroapTa — napaiesIbHbI MEXaHU3M C IIECTbIO CTENEeHsMH cBOOOAbI. PoboT
I'EKCAIIO c cucremoil nuHeiHbIX npuBoaoB. llpsmas u oOpaTHas 3agauyu KUHEMAaTUKH
napaujieIbHOr0 MaHUITyJIATopa. AHaIN3 paboyeil 30HbI MAaHUITYIATOPA NapaIEIbHON CTPYKTYPBHI.

1.6. OcoOble MOIOXKEHUST MAaHUTTYJIATOPA
AHanu3 0coOBIX TMOJOXKEHHH. YCJIOBHE CHHTYISPHOCTU. BnusHue Ha yHpaBlseMOCTh H
MaHUITYJIATUBHOCTD.

2. HOS’MMMOHMDOGCZHM@ MARUNYIIAYUOHHBIX cucmem npu 10CAe008aMENbHOM COCOUHCHUU 36CHbES

2.1. Ilpumenenune 06001IEHHBIX QYHKINN
Beenenne 06061menHbIx Gynkuuii. ynknus Xesucaiina. @ynkuus upaxa.

2.2. UmnynbCHOE yTpaBJIE€HUE
«Crnabpble pemenus». Teopus yaapa. Y aapHoe B3aUMOACHCTBUE C OTIOPOH.

2.3. 3agaya o0 IBUKEHUH JIBy3BEHHUKA CO CKPEIJICHHBIMHU 3BEHbIMU
[Ipunuun Museca. CTaTudecKkrd HEONpeaeauMble CUCTEMBI ¢ nuccumnanueit. Axkcuoma Museca.
OrnpezenieHne peakify B 3a71a4€ 0 Ka4arommeMcsl IBy3BEHHHUKE.

2.4. MeTrozipl NpOrpaMMHOIO YIIPaBICHUS
[{rknoBoe ynpaBiieHHe. AJTOPUTMBI AHAIUTHYECKOTO YIpaBiIeHUA. AJaTUBHOE YIIPABICHUE.

3. Kunemamuxa mobunvHou pobomomexuuyeckou cucmemnl. 3adaqu YnpasieHus




3.1. Kunemarnyeckas HOCTaHOBKA 33J]aul BBIXOZa MOOMIJIBHOTO po0OOTa Ha MOJIOCY pU
OOJIBIIIOM YTJIE OTKJIOHEHUSI pOOOTa OT MOJIOCKI

[TocTtpoenne HenMHENHHOW 00pabOTKM BXOAHOW MHGpopManmu st (GOPMHUPOBAHUS OOpPATHOM
CBSI3U C LIEJIbIO IOCTPOCHUS YIPABIEHHUS, BEIBOJAIIEIO poOOT Ha noiocy. JedhuuuT yrnpapisommux
BO3/IciicTBUI. HemoHbiil BekTop HaOoAcHM. DOpMUpPOBAHUE OOPATHOM CBSI3U.

3.2. CuHTe3 3aKOHOB JIBUKEHUS 110 0000IIEHHBIM KOOPIMHATAM MAaHUITYJISATOPA

[lpumenenne wmerona «Habmomarens JloeHOeprepa» [uis mHpeABapUTENbHONH 00pabOTKH
BXOJHOro MH(OpManuoHHOro curHana. CuHTE3 MNpsAMOYrojJbHOIO 3aKOHA JBM)KEHUS U3
¢usndeckux npeanochuiok. CHHTE3 MPSMOYroJbHOTO 3aKOHAa Kak CIulaifH-QyHKuuu. CuHTe3
CHUHYCOUJAIBHOIO Oe3ylapHOro 3akoHa JABWKeHHs. CHHTe3 Oe3ylapHOro 3aKOHa Ha OCHOBE
crutaitH-pyHkuii. PacueT 3akoHa IBMKEHMS CXBaTa B aOCOIIOTHOM CUCTEME KOOPIMHAT.

3.3. KoMIIoHOBKa ¥ BO3MOXHbBIE TPAEKTOPUH CXBaTa MAHUITYJIATOPA

KomnoHoBouHble cXeMbl. AHaNM3 MECTHBIX (YACTHBIX) TPAEKTOPUM cCXBaTa MaHHUIYJISTOPOB.
OCOOEHHOCTH  MCIIONIb30BaHMUS HECKOJIBKMX pOOOTOB B OJHOM paboyeM HpPOCTPaHCTBE.
MexXCTaHLIMOHHBIE TPAEKTOPUU KaK (DYHKIMU YHMCJIa CXBATOB U OPraHU3allMU MPOU3BOJCTBEHHON
CLICHBI.

4. JJunamuxa mobuivHou pobomomexHuyeckou cucmemol. 3a0ayu ynpasieHus

4.1. ®opMHUpOBaHUE YIIPABICHUS
OmmbKka HavanbHON BBICTABKU. YpaBHEHHUS HACAITBHON pabOTh. YpaBHEHHUS OIIHOOK.
OO6parHas cBs3b. [locTpoeHue ynpaieHus, UCIIPABIAIOLIETO OIIMOKY HaYaJIbHOM BBICTABKH.

4.2. KunemaTH4eckasi IOCTAaHOBKA 3a/1a41 BBIX0/1a MOOMIJIBHOTO po0OOTa Ha MOJIOCY IPU MaJIOM
yIJjie OTKJIOHEHUS po0O0Ta OT MOJIO0CHI

Jepunut ynpasnstomux BosnaedcTBuil. Hemonublii BexTop HaOmoaeHuil. dopmupoBaHue
oOpatHoii cBsi3u. [locTpoeHue ynpasieHus, BBIBOAALIETO POOOT Ha MOJIOCY.

4.3. OnTuMu3anys ynpaBieHus

JIBmxeHne MOOMIBHOTO po0oTa B KOH(PIUKTHOU cpene. HecuMMeTpuuHbIe 10JIsi HEMPEPHIBHOTO
TUNA. AJNTOPUTMBI IUIAHUPOBaHUS MyTH. [IprMeHeHHe TeHEeTHUYEeCKHX aJrOpPUTMOB. AJANTHBHOE
yIpaBJIEHUE.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MPelyCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. JTabopatopHast padota Nel. MHOTO3BEHHBIN MAaHUMYISATOP. 3a/1a4a O TO3UIIHOHUPOBAHUU
MaHUNYJISITOPA C YYETOM KOHEYHOM KECTKOCTH 3BeHAa. MOIeTMPOBAHNE MEXaHHUYECKON YacTH
MaHUMIYJATOpA.
2. JJabopartopnas pabota No2. MoaenupoBaHre UCTIOTHUTEIHFHON YaCTH MHOTO3BEHHOTO
MaHunynstopa. [loctpoeHue 3aKk0OHOB yrpaBlIeHUs dJIEKTPOIBUTATENIIMU 3BEHbBEB.
3. JlabopaTtopHas pabota Ne3. [TocTpoeHre UIMUTAITMOHHOW MOJIEITH MAaHHUITYJISTOPA C
BUPTYaIbHBIM OTOOpAKEHHEM KOHCTPYKIIUU. .

3.5 Koncyabranumn

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°'K)




1. OOcyxnenue marepuanoB MO Keiicam pasgena "PuTmMuka M KHHEMaTUKa JBYHOTOH
Xoae0BI".

2. OOcyxneHue marepuaioB o keiicam pasnena "[1o3UIMOHMPOBAHNE MaHUIYIISIIIMOHHBIX
CHCTEM IIPH MOCJIeI0BAaTeIbHOM COSIMHEHUN 3BEHbEB'".

3. OOcyxnenue MarepwaqoB 1o  kedicam  pasgena  "Kunemarnka — MOOWIIBHOM
POOOTOTEXHUUECKOM CUCTEMBI. 3a1a4uul yIIpaBaeHus "

4. OOcyxneHue  MaTepuaioB 1mo  kedicam  pazgena  "/luHamuka ~— MOOWIIBHOM
POOOTOTEXHUYECKOM CUCTEMBI. 3a1a4uul yIIpaBaeHus".

Texywuti konmpoas (TK)

1. Koucynpranuu HampapieHbl Ha MOJyY€HHUE WHAMBUAYAILHOTO 3aJaHUs JJIsI BBITOJHEHUS
KOHTPOJILHBIX MEPONPUATHIA 10 pa3aeny "PuTMuka u KuHeMaTuka ABYHOTOH XOAbOBI".

2. Koncynpranuu HampaBlieHbl HA MOJIyY€HUE WHIAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJIBHBIX MEPOIPUATUH 110 pazaeny "[lo3unmonnpoBanre MaHUITYISIITUOHHBIX CUCTEM
IIPH MOCJIEI0BATEILHOM COE/IMHEHUH 3BEHbEB".

3. KoHcynbranuu HarpaBJICHbl Ha MOJTYYCHHE WHIUBUIYATHHOTO 3a/JaHUS IS BBITOJHCHUS
KOHTPOJBbHBIX MEpONpHUATHI 1o pazaeny "KuHemaTnka MOOHIBHON POOOTOTEXHUYECKOM
CUCTEMBI. 3a7auu yrpaBiaeHus".

4. KoHCynbTallMM HAIPABJICHBI HAa MOJIYYCHHE WHIUBUYATbHOTO 3aaHUs 7Sl BBITOIHEHHUS
KOHTPOJIBHBIX MeponpuaTuid mo pazgeny "JluHamuka MoOUIBHON pPOOOTOTEXHUUYECKOU
CUCTEMBI. 3a7auM yrpaBiaeHus'" .

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JUCIUILINHBI (B

OueHo4yHOE CPEACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUYEHHUS MO TUCIUIUINHE Komst
COOTBETCTBUH C
(B COOTBETCTBHHM C pazneisiom 1) WHJIUKAaTOPOB n3.1)
12|34
3HaTh:
OCHOBHBIE MTOHATHS U KOHUEMIIUH METOA0B POOOTOTEXHUKH B TectupoBanue/Tect o Teme
AMHAMAKE MEXATPOHHDIX CHCTEM, [TOPA/IOK IPUMEHEHNS TEOPHH | |- Tl + «ITo3unmoHnpoOBaHNEe MAaHUTTYJISIIMOHHBIX
METOJIOB pPOOOTOTEXHUKHU B BXKHEUIITUX MPAKTUYECKUX CHUCTEM IIPH MOCJIEI0BATEIbHOM COSAMHEHUN
TIPUIIOKEHUSAX 3BEHBEBY
OCHOBHBIE METO/IbI UCCIIEIOBAHUS POOOTOTEXHUKHU V-1 + TectupoBanue/Tect o Teme «Putmuka u
MEXaTPOHHBIX CHCTEM ’ KMHEMaTHKAa JIBYHOTON XOJbOBI»
OCHOBHBIE METO]IbI POOOTOTEXHHUKH MPHU PELUICHUH V-1 + JlaboparopHas pabota/3amura 1a00paTopHOit
€CTECTBEHHOHAYYHBIX U TEXHUYECKHX 3a7a4 ’ pabotsl Nel
Ymersb:
M0JIb30BAThCA NP AHATUTHUYECKOM M YUCICHHOM HCCIIE0BaHUS JlaboparopHas pabota/3amura 1a00paToOpHOIt
MEXaTPOHHBIX MOJIEIeH TEXHUUECKUX cucTeM BO3MOKHOCTIMU | W /T-1nk-1 + | + | paGotsl Ne3
COBPEMEHHBIX KOMIBIOTEPOB U MHPOPMAITMOHHBIX TEXHOJIOTHM
HCII0JIH30BaTh BO3MOKHOCTH COBPEMEHHBIX KOMITBIOTEPOB U JlabopaTtopHas pabota/3amuTa 1a00paTopHO
MH(OPMALIMOHHBIX TEXHOJIOTHI MPU aHATUTHYECKOM 1 VL + 14 paboTsl Ne2
YUCJICHHOM HUCCIIEJIOBAaHUS MaTEMaTUUECKUX MOJIEIIEeH
TEXHUYECKHUX CUCTEM

11




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 peanuzanuu: 3anmra 3aaaHus
1. 3amuTa naboparopuoit padotel Nel (Jlaboparopras paboTa)
2. 3amuTa 1aboparopHoii padotel Ne2 (JlabopartopHas padbora)
3. 3amura naboparoproii padoter Ne3 (Jlaboparopnas padoTa)

®Popma peanuzain: KomnbroTepHoe 3a1aHue
1. Tect o Teme «llo3unoOHNpPOBaHNE MAHUITYJISIITUOHHBIX CUCTEM IIPH MOCIIEA0BATEIHHOM
coeuHEHUH 3BeHbeB) (TecTupoBaHue)
2. Tect mo Teme «PurmMuka v KuHeMaTUKa IBYHOTOM X0a60b1» (TecTupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:xyTOYHAs aTTeCTALUS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ne3)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 3 CEMECTP.

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

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE H3IAHUSA

1. FOpeBuy, E. . OcHOBBI pOOOTOTEXHUKH : yueOHOE 1ocodue i By30B 10 HanpasieHuto 652000
"MexaTtpoHuka u podorexnuka" u crenuaabHocTh 210300 "Po60TH 1 poOOTOTEXHUYECKHE
cucremsl" / E. U. FOpeBuu . — CII6. : BXB-IletepOypr, 2005 . — 416 c. + CD-ROM . — (YuebHoe
nocoowue) . - ISBN 5-941574-73-8 .;

2. 3enkeBud, C. JI. OCHOBBI yIpaBlieHUs] MAHUMYJISIIIMOHHBIME pOOOTaMHU : y4eOHUK JJIs1 BYy30B IO
cneraibHOCTH "P000THI U poboToTexHmueckue cuctemsl” / C. JI. 3enkeBud, A. C. FOmenko . — 2-
e u3f., ucnp. u aon . — M. : Uzn-Bo MI'TY um. H.D. baymana, 2004 . — 480 c. — (Po6oToTexHuka) .
- ISBN 5-7038-2567-9 .;

3. Adonun B. JI., Makymikus B. A.- "MHTemnekTyanbHble poOOTOTEXHHUUECKUE CUCTEMBI", (2-¢
u3n.), U3narenscreo: "MHTYUT", Mocksa, 2016 - (222 c.)

https://e.lanbook.com/book/100607.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

2. Windows / Oniepamrionsast cucrema cemeiictsa Linux;

3. SimInTech.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

cONO Ol A~ WN -

. OBC Jlans - https://e.lanbook.com/
. baza nannbix Web of Science - http://webofscience.com/

. ba3za mannbIix Scopus - http://www.scopus.com

. HanpoHanbHast 3JIeKTpoHHas 0udamoTeka - https://rusneb.ru/

. 9BC "Koncyabsrant ctyaenta" - http://www.studentlibrary.ru/

. DaektponHasi ondauoreka MOU (36 MDM) - http://elib.mpei.ru/login.php

. ITopTan oTkpeIThIX 1aHHBIX Poccuiickoii @enepanun - https://data.gov.ru

. ba3a oTKpbBITBIX JaHHBIX MUHHMCTEPCTBA TPY/AA U COUMAJILHOM 321U ThI PO -

https://rosmintrud.ru/opendata
9. ba3a oTKpBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAAPTOB MUHUCTEPCTBA TPYAA U
conuaabHoii 3aumThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a OoTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -

http://www.economy.gov.ru

11. Ba3a oTKpbITHIX 1aHHBIX PocuumonuTopunra - http://www.fedsfm.ru/opendata
12. DnexTpoHHas oTKpbITas 6a3a naHHbIX ""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomeneHust Homep ayauropun, OcHaenue
HaAauMMEHOBaHUE
VYueOubie aynuropuu 1 | C-409, JIekunoHHBIN | MapTa co cKambeil, CTOJ IMpenoaaBarens, CTyIl,
MIPOBEACHUS JICKIIMOHHBIX 3ail JIOCKa MEJIOBasi, KOMITBIOTEPHAsI CETh C

3aHATHH U TCKYLICTO

BbIX0ZI0OM B IHTEpHET, MyIbTHMEIUHHBIHI

KOHTPOJIS MIPOEKTOP, FKPaH, KOMITBIOTEP MEPCOHATLHBIN
K-120, MammaHbIH cepBep, KOHAUIMOHED
3an MBI]
VYyebHbIC ayAUTOPUU IJIS C-403, CTOJI TIPENO/IaBaTelIs, CTOJI YYeOHBIH, CTYI,
MPOBECHUS KommbrotepHsiii mkad A7 XpaHEeHUs] HHBEHTaps,
1ab0PAaTOPHBIX 3aHITHIA KJ1acc KOMITRIOTEPHAS CEeTh C BBIXOJIOM B MHTEpHET,

MYJIbTUMEANMHBIN IPOEKTOP, 3KPaH, JOCKA
MapKepHas, KOMIBIOTEP NEPCOHATbHBIN

K-120, MammHHBIH

cepBep, KOHIULIMOHED

3an MBI
VYueOusie aynuropuu 1 | C-409, JIekuinoHHBINA | MapTa co CKamMbeil, CTOJN IMpenoaaBarens, CTyIl,
MPOBEICHUS 3al JIOCKa MEJO0Basi, KOMIBIOTEPHAs CETh C
IIPOMEXKYTOUHOU BBIXOZOM B IHTEpHET, MyJIbTUMEIUWHBIN
aTTecTaluu MPOEKTOP, FIKPaH, KOMIIBIOTEP NEPCOHATBHBIN

K-120, MamuHHBIH

cepBep, KOHIUIIMOHED

3an MBI]
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJ
CaMOCTOSITEIbHON PabOThI KomnbrorepHbIit MMACHEMEHHBIHN, BEIAJIKa JUIS OJIEKIb],

YUTaIbHBIN 341

KOMIIBIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIUOHED

ITomemenus s
KOHCYJIbTUPOBAHUS

C-405, Kabuuet
npenojiaBarene u
WH)XEHEPOB

CTOJI, CTYJI, IIKad AJIs JOKYMEHTOB, JOCKa
MeJI0Basi, KOMIIBIOTEPHAs CETh C BBIXOAOM B
WHTepHeT, MyIbpTUMEINHHBINA IPOEKTOP,
JKpaH, KOMIIBIOTED IIEPCOHAIbHBIN, IPUHTED,
CTEH]| y4eOHBIH
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TTomemenust misa
XpaHeHHus 000pyJOBaHUS
U y4eOHOr0 MHBEHTapsI

M-309, KnamoBas

CTOJI, CTYJI, KA 7151 XpaHEHHs] HHBEHTaps

M-301/1, Knamosas

CTYII
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

PoGororexHuka

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Tect o Teme «PuT™MHKa 1 KHHEMaTHKa IBYHOTOU X060b1» (TecTupoBanue)
Tect no Teme «llo3unIMOHMPOBAHNE MAHUITYJIALIMOHHBIX CUCTEM MPHU MOCIIEI0BATEILHOM

KM-1
KM-2

KM-3
KM-4
KM-5

coenmHeHUH 3BeHbeBY (TectupoBanue)

3ammra naboparopHoii pabotsl Nel (JIaGoparopnas pabora)
3amura nabopatopHoii padoTer Ne2 (JIabopaTopnas padoTa)
3ammra taboparopHoii paboTsr Ne3 (JlaGoparopHast paboTa)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

WNnupexe KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 >
paznena Henens 4 6 10 12 16
KM:

1 PuTMuKa 1 KHHEMaTHKa ABYHOT'OM X0/1bOBI
1.1 OHO3BEHHBI MAHUITYIISITOP +
12 [TocTpoeHue ynpaBieHHs C UCIIOJIb30BAHUEM +

' OpUHIUNA 00paTHOM CBS3U
13 OnTumu3zanus KOHCTPYKIUU U TPACKTOPUH JBUKEHUS +

' MaHHUITYJISTOpA
14 OnTumanbHble TPAEKTOPUH ABMXKEHUS MAaHUIYJISITOpA +
15 ManunynsTopsl napajuieabHON U THOpUIHON +

' KMHEMaTU4YEeCKOU CTPYKTYphI
1.6 Oco0ble TTOJIOKEHU MAHUITYJISITOPA +

2 [To3umoHnpoBaHNEe MaHUITYJISLIMOHHBIX CUCTEM MPU

MOCJIEI0BATEIbHOM COETMHEHNH 3BEHHEB

2.1 [Tpumenenne 0000IIEHHBIX (PYHKIIHIA + +
2.2 NMmnynbcHOE yrnpaBiieHue + +
23 3aava 0 IBH)KEHUU JBY3BEHHHKA CO CKPEIUIEHHBIMU + 4

] 3BEHbSIMU
2.4 MeToap! NPpOrpaMMHOTO YIPaBICHUS + +

3 Kunemarnka MoOUITbHON POOOTOTEXHUYECKOM

CUCTEMBI. 3a7jaui yIpaBICHUS

31 Kunemarnyeckas mocTaHOBKa 3a7jaul BbIXOAA + +

MOOUIILHOTO POoOO0Ta HA MOJIOCY MPHU OOJIBIIOM YTIie
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OTKJIOHCHU A po60Ta OT ITOJIOCHI

CHHTE3 3aKOHOB JIBIKEHUS IO 0000IIEHHBIM

3.2 + +
KOOpAMHATaM MaHUIyJIsTOpa
33 KomnoHnoBka 1 BO3MO>KHbBIE TPAEKTOPUU CXBaTa + +
' MaHUIYJIATOpA
4 JlunaMuka MOOMITEHON pOOOTOTEXHUYECKON CHCTEMBI.
3aauM ynpaBJeHUs
4.1 dopMHUpOBaHUE YIIPABICHUS + +
Kunemarnueckas nocraHOBKa 3aJjaui BbIXOAA
4.2 MOOUITEHOTO po0OTa HA TIOJIOCY MPU MAJIOM YTIIe + +
OTKJIOHEHHS poO0Ta OT MOJIOCHI
4.3 OnTumuszanus yrnpaBieHUs + +
Bec KM, %: | 25 20 15 25 15
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