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PABOYAS ITPOTPAMMA JTUCHUITJIMHBI

B1.B.02.05 I[IporpammHOe obecriedeHre MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

Hanpasisenue noarorosku: 11.03.04 DnekTpoHrKa U HAHORJIEKTPOHUKA
HanpagiienHoctb (mpouJib): DneKTpoHUKA U pOOOTOTEXHUKA

KBamndukamnus (crenenb): baxanasp
®opma o0yueHuA: oyHas

HNHcTuTyT: MaTEMAaTHKH, €CTECTBO3HAHUS U TEXHUKU
Kadeapa: MaTemaTHuecKOro MoIeIMpOBaHUS, KOMITBIOTEPHBIX TEXHOJIIOTUN U MHPOPMAIIMOHHOM 0e3-

OIIACHOCTH
o4HAas OYHO-3204YHASA 3a04Has popma
(¢popma ¢popma
Kypc 4
CemecTp/TpumMecTp 8
Jlekuuu 44
JlabopaTopHble 3aHATHS 44
IIpakTnyeckue (ceMUHAPCKHE) 3aHATHS
B T. 4. IPAKTHYECKAs MOATOTOBKA
KoHncyabranuu
®opma(bl) MPOMEKYTOYHOM aTTeCTAllMU | JK3aMeH —
0.3
Kontpoasb 9
Hubie popmbl padoThl
CamocrosiTesibHas padora 118.7

Bcero uacos: 216
TpynoemkocTb: 6 3a4eTHBIX eTHHUII.

PazpaboTtunk(n) pabodeit mporpaMMel:

Kanouoam nedazo2uyeckux nayk, oouenm JI.A. Tapos




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

He.]'lb H3Yy4YCHUA JAUCHMIIJIMHDBI .

enbro ocBoerus aucuuiuiiHbl b1.B.02.05 «IIporpamMmHoe oOeclieueHrue MEXaTPOHHBIX U PO0O-
TOTEXHUYECKHUX CHUCTEM» SIBIISICTCS (JOPMUPOBAHUE U COBEPIICHCTBOBAHUE Y CTYJICHTOB KOMITETECHIUI
JUTsI perieHust Tpo(eCCHOHANIBHBIX 3a/a4, CBA3aHHBIX C IIPETOIaBaHUEM I10 JOTIOTHUTEIIBHBIM 00pa3oBa-
TEJBHBIM IPOTPaMMaM, CO3aHHEM OPTaHU3AIMOHHO-TIEJarOTHYECKOTO 00ECIICUSHUS B ITPOLIECCE PEaTH-
3aIH JIOMOJIHUTEIIbHBIX 00111e00pa30BaTEIbHBIX IPOrPAMM, PA3BUTHE Y O0YJAIOITUXCS CIIOCOOHOCTEH K
CaMOCTOATENIbHOMY MPOEKTUPOBAHUIO U MOJIETUPOBAHHUIO.

3anatm H3YYCHUA NTUCHUIIJIUHBI:

3amagamu u3ydeHus auciuruiuabl 51.B.02.05 «[IporpammHoe o0ecnieueHne MEXaTpOHHBIX U PO-
OOTOTEeXHUYECKHUX CUCTEM SIBIISIOTCS:

— OCYIIECTBJICHHE TPO(HECCUOHATEHOM IeITEIFHOCTH B COOTBETCTBUH C HOPMATUBHO-TIPABOBBIMH
akTamu B cepe o0pa3zoBaHusl 1 HOpMaMHU MPo(decCHoHaAbHOMN ITUKH;

— pa3paboTKa U peanu3alys OCHOBHBIX U JIONOJHUTEILHBIX 00pa30BaTeIbHBIX MPOTPaMM;

— OpraHu3alysi COBMECTHOW U MHAUBHUIYabHOW y4eOHOM U BOCIUTATEIHHON AESITETLHOCTU 00Y-
YaroIIMUXCs, B TOM YHCIIE C 0COOBIMU 00pa30BaTEIbHBIMU OTPEOHOCTSIMY;

— IPOEKTUPOBAHUE U pealln3alus NeAarorndyeckou AesiTeNbHOCTH Ha OCHOBE CIEIMAIbHBIX HayY-
HBIX 3HAHHUH;

— MPOEKTUPOBAHUE U pean3alus 00pa3oBaTeIbHOro mpolecca o Gpusuke, MarTeMaTuKe U TeXHH-
YECKOMY MOJICTUPOBAHUIO B COOTBETCTBUU ¢ TpeOoBaHussMu ®I'OC ocHOBHOTO 00IIero 0Opa3oBaHUs
(umu @I'OC cpennero odiiero oo6pa3oBaHus).

Mecto qucuuiiinHbl B cTPpyKType OIIOII: peanusyercs B pamkax BapuaTMBHOMN YacTH
(uactu, hopmupyemMoit ydacTHUKamMu 0Opa3oBaTeNbHBIX OTHOIIEHWH) Onoka bl. JucuuniauHsl
(Momynm).

Iliianupyembie pe3yabTaThbl 00y4eHHUs M0 JUCHUILINHE!

Kon I[InanupyemMble pe3yJbTaTbl 00y4eHHS 110
NuaukaTop KoMneTeHuu
KOMIIETCHIMHU AMCUMILINHE

YK-2 3HaTh: - cI0COOBI MPOEKTUPOBA- | 3HAET:- CIIOCOOBI NPOEKTUPOBAHUS PEIICHUS
HUsl DPEIICHHUs KOHKPETHOM 3a- | KOHKPETHOM 33/1a4 IPOEKTA, ONIPENEIICHUs
Jla4yl IPOEKTA, ONPECIIEHHUS OIl- | ONTUMAIIBHBIX CIIOCOOOB €€ PELICHHs, UCXOIS
TUMAaJIBHBIX CIIOCOOOB €€ pellle- | U3 JeHCTBYIOIUX TPABOBBIX HOPM U UMEIO-
HUS, UCXOI M3 JCHUCTBYIOUIUX | IIUXCS PECYPCOB U OTPaHUYEHUN
[IPAaBOBBIX HOPM U HMMEIOLIUXCS
pPECYpPCOB Y OTPAHUYECHUN
YMerb: KayeCTBEHHO pemarh | YMeeT: Ka4YeCTBEHHO penlaTb KOHKPETHBIE 3a-
KOHKpETHBIE 33/1a4M (KcciaeloBa- | Jauu (MCCIeI0BaHMsI, POEKTa, ESTeIbHOCTH)
HUS, TIPOEKTA, EATEIbHOCTH) 32 | 32 YCTAaHOBJIEHHOE BpEMs
YCTaHOBJICHHOE BpeMs
Baanerb: - HaBeikaMu omnpene- | Biiageer: HaBbIKaMu ONpENEICHUs OXHUAAe-
JIEHUs 0’KMJAEMbIX PEe3YyJbTaTOB | MBIX PE3YJIbTATOB PEIICHUS OCTABICHHBIX 3a-
penieHust NOCTaBJIEHHBIX 3a/1ad | J1a4y

IKC-1 3HaTh: 3naer:

- (u3nueckue U MexaHu4yeckue | — (QU3NYECKHEe M MEXaHWYECKHE XapaKTepH-
XapaKTEPUCTUKUA KOHCTPYKIUOH- | CTUKM KOHCTPYKLIMOHHBIX MAaT€pUasoB, IpUMe-
HBIX MaTEpHAJIOB; HSIEMBIX B POOOTOTEXHUKE;




— OCHOBBI CXEMOTEXHHUKHU U CO-
BPEMEHHYIO 3JIEMEHTHYIO 0azy
M3 JIETCKOW U 00pa3oBa-
TEBHON POOOTOTEXHUKHU;

— COBpPEMEHHBIE  OTEYECTBEH-
HBIC U 3apyOEKHBIC ITAKETHI MTPO-
rpaMM JJis pelIeHUs CXeMOTeX-
HUYECKHX  3a7a4, OCHOBHBIC
MPUHLMIIBI KOHCTPYKIUU POOO-
TOTEXHUYECKUX CUCTEM.

— OCHOBBI CXEMOTEXHHKH W COBPEMEHHYIO
AJIEMEHTHYIO 0a3y, MPUMEHSIEMYIO B COBPEMEH-
HOM pOOOTOTEXHUKE;

- COBPEMEHHOE IMPOrpaMMHOE 00eCIIeYeHHE B
00J1aCTH CXEMOTEXHUKUA B POOOTOTEXHUKH, OC-
HOBHBIC TIPHUHIIUIBI KOHCTPYKIIHH POOOTOTEX-
HUYECKUX U3IEIIUIL.

Ymerts:

- IPOU3BOIUTH MTOCTPOECHUE MOH-
T@XHBIX ¥ MPUHIUIHATBHBIX
CXEM, OCYIIECTBISATh pacyer
ANEKTPUYECKUX LIeTIeH VI CXEM
W3 JIETCKOW U 00pa3oBa-
TeIbHOU POOOTOTEXHUKH;

- TIPUMCHSTH BBIOPAHHBIC S3BIKU
MIPOrpaMMUPOBAHMUS 11 HAMKCA-
HUS IPOTPaMMHOTO KOJ1a;

- MPOBEPATH PAOOTOCTIOCOOHOCTH
IIPOrpaMMHOTI0 0OecrieueHus, 3a-
TPY’KEHHOTO B MAaKeThbl, U OIBIT-
HBbIE 00pa3Ibl 00pa30BaTEIbHBIX
POOOTOTEXHUYECKUX CHUCTEM U
M3IeNUiA JIETCKOW U 00pa3oBa-
TeJIbHOU POOOTOTEXHUKH.

Ywmeer:

- TPOU3BOIWTH TOCTPOCHHUE MOHTAXKHBIX H
MPUHLIMIIUATIBHBIX CXEM POOOTOTEXHHUYECKHX
W3JICIHIA, OCYIIECTBIISATh PACUET UX DIICKTPUYIC-
CKHX IICTICH;

- TPUMCHATH BBIOPAHHBIC SI3BIKA IMPOTPaAM-
MUPOBAaHUSA [JI HAMUCAHWSI IPOTPAMMHOIO
KOJIa pOOOTOTEXHUYECKUX U3/ICITHI;

- TEeCTUpPOBaTh MPOrpaMMHOE OOecleYeHHe
POOOTOTEXHUUECKHUX W3ACTUH.

Baaners:

— METOJIaMHU INOCTPOEHUS KHHE-
MaTHYECKHX CXEM Y3JIOB H3Je-
JIMH AeTCKOM 1 00pa3oBaTeNbHOM
POOOTOTEXHHKHU;

— HaBBIKAMU pa3pabOTKU 3JIEK-
TPUYECKUX CXEM H3JEIUN JIeT-
CKOWM M 0o0pa3oBaTeiabHON poOo-
TOTEXHUKH;

— METOJlaMU HAaIlUCaHUs Ipo-
rpaMMHOTO KOJa ISl W3ACIIHI
JIeTCKOM 1 00pa30BaTeNbHOM po-
OOTOTEXHUKHU C UCTOIb30BaHUEM
S3BIKOB IIPOrpaMMHUPOBaHMSI,
ornpeseNieHUus U MaHUIYJIUpPOBa-
HUS JAHHBIMU.

Banangeer:

- METOJaMH TMOCTPOCHMS] KHHEMAaTHYECKUX
CXEM Y3JIOB pOOOTOTEXHUUECKUX U3JCIINA;

— HaBBIKAMHU Pa3pabOTKU SJTEKTPHUUECKUX CXEM
POOOTOTEXHUUECKUX U3ACINN;

- METOJIaMH{ HalMCaHUs U TECTUPOBAHHUS TIPO-
IrpaMMHOTO KOJa Ui POOOTOTEXHUYECKHUX H3-
UM,

Il. COAEP’KAHUE U OB BbEM JUCHUIIJIMHbI

C YKa3aHMEeM KoJIn41eCTBA YaC0B, BLIICJICHHBIX HA KOHTAKTHYIO paﬁoTy oﬁyqamumxcn

¢ mpemnoaasartesieM (10 BUAAM Y4eOHBIX 3aHATHI) U HA CAMOCTOSITEJIbHYIO padoTy

Ounas ¢popma o0yueHust




Ne
n/n

HaumeHoBaHue pa3/ieioB U TeM

Bcero

AyJIUTOpPHBbIE 3AHATHS

JIK

113

JIb

Cam.
pao.

Pa3nea 1. «OCHOBBI aITOPUTMU3ALIUN

Tema 1. «AJNrOpuTMBI U BeIWYUHBL. JIMHEH-
HBIE BBIUMCITUTEIBHBIC aJITOPUTMBI

18

10

Tema 2. «BeTBiaeHus U UKLl B BLIYHUCIIHU-
TEJIbHBIX aIropuTMax. BcomorarenbHble al-
TOPUTMBI U TIPOIETYPhI»

18

10

Pazgen 2. «OcHoBbl pabotel ¢ Microsoft
Visual Studio»

w

Tema 3. «Co3anne IpoeKTa MPUIOKECHUS

18

SN

SN

10

Tema 4. «OnucaHue CTPYKTypbl HPHIIONKE-
HUS

18

10

Pa3nea 3. «/cnonp3oBaHne KOMIbIOTEPA AJIs
yIpaBJieHUs] poOOTaMu»

Tema 5. «Obecnieuenne ooMeHa nHGOpMAITIH
pobOTa C KOMITBIOTEPOM IOCPEICTBOM CETe-
Boro coeauHenust 1 COM-nopra. UDP u TCP
COKETBI»

18

10

Tema 6. «Co3maHue NMPWIOKCHUS KIHCHTA U
cepsepa ¢ ucnoiaszosanrem TCP u UDP npo-
TOKOJIOBY

18

10

Tema 7. «Co3aanue npuinoKeHus, OCylecTB-
JSFOIETO TIepefady JaHHBIX IOCPEICTBOM
COM-nopra»

18

10

Paznen 4. «OcHoBbl pabotsl ¢ Robot Operat-
ing System (ROS)»

Tema 8. «Ctpykrypa ROS. OcoGennocTu mno-
cTpoeHus nporpamm B ROS»

18

10

Tema 9. «Anroputmbl 00pabOTKH M aHANIN3a
rpadpuueckoit uHpopmanuu. I[Ipumenenue
TEXHOJIOTUH MapaJUIEIbHOTO BEIYUCICHUS IS
yBEJIMUYEHUS OBICTPOJCHCTBUS CUCTEM TEXHU-
4ECKOT'0 3pEHHUS

18

10

10.

Tema 10. «Pa3paboTka mporpamMmsl yIpaBiie-
HUS1 poOOTOM, HCIIOJIB3YIOIIEH JIJIsl JIOKaTn3a-
I PoOOTa METOJ] OJIOMETPUI»

22

14

11.

Tema 11. «Pa3paboTka mporpaMmsl ympasJe-
HUSI pOOOTOM, UCTIOJIB3YIOIICH JJIs JIOKaIn3a-
IIUM poOOTa METO]I TPUJIATEPALIII

22.7

14.7

Konmponw

9

Koncynomayus

Oxzamen

0.3

Hmoeo 3a 8 cemecmp

216

44

44

118.7

6 M.4. npaKkmu4eckas no020mosKa

HUTOI'O:

216

44

44

118.7

OuHo-3a04Hasi popma o0yueHus1 (He peanusyemcs)
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I1l. OMEHOYHBIE MATEPHAJIBI VISI IPOBEJEHUSI TEKYIIEA 1
INPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIUXCA 11O AUCLIU-
IIJIMHE

TCKYH_Ia}I aTTeCTauuAa IIPOBOAUTCA B BUJAC OTUCTOB I10 Ha60paT0pHLIM pa60TaM, TCCTA.

TunoBoi BapuaHT TECTA

. Kakoit KJ'IaCCI/I(bI/IKaLII/IOHHHﬁ IIPUHIHUII ABJIACTCA OCHOBHBIM JJIs1 MUKPOKOHTPOJLJIEpA:

. CIIOCO0 yTpaBIICHUS

. MaTepHuall KOpIryca

. Pa3pAIHOCTb JaHHBIX

. Hanuuue nepudepuitHbIX YCTPOMCTB
. K o0mumM npusHakam BCTpanBaeMbIX MUKPOKOHTPOJUIEPOB MOKHO OTHECTH:

. KOMIIAKTHBIC PAa3MCPbl U HAJIMIUEC PAIHAaTOPOB IJIA 3(1)(1)6KTI/IBHOFO OTBOJa TCI1JIa

. OPTOTOHAJILHOCTh BHYTPEHHUX PErUCTPOB MHKPOKOHTPOJUIEPA, MO3BOJISIIOIIYIO ONTUMH3UPOBAThH
CTPYKTYpY MPOTPAMMBbI

. MHKPOKOHTPOJIJIEp IMEET apXHUTEKTYpPY, 00JIErJaroniyro padoTy ¢ BeIIeCTBEHHBIMU YHCIaAMHU

. BCE€ HEOOXOJIMMBbIe pecypchl (MaMATh, YCTPOICTBa BBOAA-BHIBOAA M T.lI.) pacloiararoTcsl Ha OJHOM
KPHUCTAJIJIE C IPOLIECCOPHBIM IPOM
. Pa3psimHocTh Mukpormpoieccopa - 31o:

. KOJINYECTBO OUT, KOTOPOE MOKET 00padaThIBaTHCSI MUKPOIIPOLIECCOPOM 3a OJAMH TaKT

. HAaUMCHBbIIIAas CANHHUIIA I/IH(I)OpMaI_[I/II/I, HCIIOJIb3yEMas B MUKPOIIPOLIECCOPaAX

. KOJIMYECTBA MMITYJIbCOB, MOCTYIAIOMIUX C U3MCPUTCIBbHBIX JATYMKOB Ha CUETHBIC BXObI CUYETUYMKA

HUMITYJTBCOB
. 1715 4ero B MEKPOKOHTPOJUIEpAX UCIOJIb3YeTCs MOCTOSTHHOE 3anomMuHaroniee ycrporctso (I13VY):

. TOJIBKO IJIA XpaHCHUS UCIIOJIHACMBIX ITPOTrpaMM

. TOJIBKO JUJI1 XPAHEHMS TAHHBIX
JUIsL XpaHEHUs JIIOOBIX TPOrpamMM U TaHHBIX

. TOJIBKO JIJI1 XPAHEHMS IPOTPaMM YIIpaBJICHUS
. Kak pacumdpossiBaercsa UITY:

. YHCJIOBOE TMEepEeMEIaroIee YCTPOHCTBO

. UHUCJIOBOC MPOTrpaMMHOC YCTpOﬁCTBO

. YHUCJIOBOC IMPOrpaMMHOC YITPABJIICHHUEC

. 4MCIIOBOE NapaJuIEIbHOE YIPaBIECHUE
. Beibepete xapakTepucTuky /sl poOOTOB MEPBOTO MOKOJICHHUS:

. JIEHUCTBHS BBHIIOIHSIIOTCS B PE3YyJIbTAaTC aHajin3a U PCIICHUSA 3a1a4 ONITUMU3alNU C UCIIOJIb30BAHHEM

OJICMCHTOB UCKYCCTBCHHOI'O MHTCJIJICKTA
. OEUCTBUS BBIIOIHIIOTCS KOPPCKTHPOBAHUCM IIPOTPAMMBI, OITUPAACH HAa IOKA3aHUA JATUYNKOB

. )IefICTBHSI BBIIIOJIHAKOTCA ITUKIIMYHO 11O KECTKOH nmporpamMme, 3aJ10KEHHOH B ITaMSITh

b
c
d.
7

HET BEPHOTO BapHaHTa OTBETa
. JlomomHUTE OMNpeseNieHne, YTOUYHUB KIIaCCU(PUKAIMIO poOOoTa: eciu poOoT 00s1a1aeT BO3MOKHOCTHIO

MPUHUMATH PEUICHUs WM TUIAHUPOBATh CBOM JICUCTBUS B PACIIO3HABAEMON MM HEOIpeNeIEHHON WU
CJIO)KHOHM 00CTaHOBKE, CTIOCOOEH K OOYYEHHIO, TO €0 Ha3bIBAIOT:

a
b
c
d

. aJaIrTUBHBIN

. HHTCJI eKTyaHBHBIfI

. IIpPOrpaMMUpPYyEMBbIN

. OBITOBOI



8. K xakoMy THIy yIpaBieHHs OTHOCUTCS CIIEAYIOIIEe ONpeieieHne: poOOThl, OCHAILICHHBIE JaTYUKAMH,

MO3BOJISIFOIIMMU MOJTy4aTh MH(POPMAIUIO U3 BHEIIHEW CPE/Ibl, U, B 3aBUCIMOCTH OT MOJIy4YeHHOU nHpOp-

Malliy, OCYLLECTBIISITh T€ WIM UHbIE NEHCTBUS:

. aJalTUBHEIA

. MHTEJUIEKTYaJIbHbIN

. TIporpaMMHUpyeMbIi

. IPOMBILLICHHBIN

. Beibepute BepHOe onpeieneHue:

. TIPOrpaMMaTop — anmnapaTHO-IPOTPaMMHOE YCTPOMCTBO, PEAHA3HAYCHHOE /ISl 3aIIMCH/CUNTHIBAHUS

nH(OpMaLIUY B TOCTOSTHHOE 3alIOMHUHAIOIIEe YCTPOMCTBO MUKPOKOHTposuiepoB u [TJIK

b. mporpamMmarop — 3To IHEpPro3aBUCHMas YaCTh CUCTEMbI KOMITLIOTEPHOH MaMsTH, B KOTOPOi BO BpeMsi
paboThl KOMITBIOTEPA XPAHUTCS BHITIOTHSAEMbBIA MAIIMHHBIN KOJI (IPOTrpaMMbl), a TAKkKe BXOJHbIE, BbI-
XOJTHBIC U TIPOMEXKYTOUYHBIC JaHHBIE, 00padaThIBaeMbIC MPOIIECCOPOM

C. mpOrpaMMaTop — YCTPOICTBO, KOTOPOE CIEAUT 32 COCTOSIHUEM OOBEKTa yNpaBiICHUs KaK CUCTEMBI U
BBIpa0aTHIBACT JIJIsl HETO YIPABIISIONINE CUTHAIIBI

d. mporpamMmaTop — 0COObIN BH/ MAITHHHOW MaMSTH, UCIOJIL3YEMOU B MPUIIOKCHUAX OYEHB OBICTPOIO
MOKCKa

10. Ha kakoii Bopoc Mo3BOJSET OTBETUTH MpsMasi 33ja4a KHHEMAaTHUKH:

D OO O T o

Bonpockl K 3K3aMeHy
(8 cemecTp, ounas popma o0yUeHHUsT)

Teopemuueckaa uacmo:
I'ereporennsie Beruncnenus. Annaparsas apxutekrypa CUDA GPU.
Ocnosable oTmnunsg CPU ot GPU. YTunuszanus 1aTeHTHOCTH HaMSTH.
Host-kox u device-koa. Haznauenue u otinuus.
Nepapxus mureii CUDA. 3amyck siapa.
Crnoxenue BektopoB Ha CUDA. YTunuszanus A0cTyna K HeCaHKIIMOHUPOBAHHON 00J1acTy MaMsITH.
Mopens ucnonnenuss CUDA. AnnapaTHoe BBITIOJIHEHHE.
Nepapxus namsitu CUDA. ['mobanbHas, ToKanbHas U perucTpoBas namsaTh. Pasaensemas namsTh.
. Obnactu HazHaueHus u GpyHkuonan 6uénuoreku OpenCV. IIpenmyiecTBa U HEOCTATKH IPUMEHE-
nus GPU.
9. OcHOBHBIE HIar¥ pean3aluy CriIaKUBaOLIETo (GUIbTPa, CBEPTKU M300pKEHUS U MTOMCKA 1IBETHOTO
oObekTa Ha apxurekrype CUDA.
10. Onwummre crpykTypy nakera ROS.
11. 3anuimTe KOMaHIBI I KOMIWISAIMHA porpaMMbl (Main.cpp) yepes tepmunan Linux. [pu kommu-
JSIIMY UCTIONB3YIoTCs Oubmoreku lopencv_highgui u lopencv_core. Mims BeixomHoro daiina — test.
12. VkaxuTe OTIMYUTEIBHBIE OCOOCHHOCTH OmepanuoHHbIX cucteM Linux u Windows.
13. UYro Takoe rx_graph? Kakyto ¢pyHKIHIO HeceT 3Ta KoMaHza?
14. Hanummre mporpaMmy CIIOKEHHs yrcen a U D Ha BBICOKOYPOBHEBOM S3bIKE MPOTPAMMHPOBAHHUS U
OITUIIIMTE MPOIECC KOMITMIIIIAY Yepe3 TepMuHai Linux.
15. 3anuimmTe OCHOBHBIC KOMAH IbI JJ1s1 pabOThI ¢ (aiiiIaMu 1 KOMaHIaMH Yepe3 TepMuHai Linux.
16. Yro Takoe makefile? Onmmmre ero cTpykTypy.
17. Vxaxwure ocHoBHBIE cocTaBisromme ROS.
18. Yro Takoe gazebo? KaxoBbl OCHOBHBIC (PYHKITHH?
19. UYro Takoe TepmuHa? KTO Takoil «Cynepionp30BaTeiby U KAKOBBI €0 OCHOBHBIC (DYHKIIHN?
20. Yro Takoe peno3uTopuii? 3anuiuTe OCHOBHbIE KOMAH/IbI 115l pa0OTHI C HUM.

NN E

Ilpakmuueckasa yacmo:
1. CdopmupyiiTe alropuT™ IBHKEHUS poOoTa ¢ nudepeHInaTbHBIM TPUBOAOM BJOJIb CTEHBI Ha OC-
HOBE MMOKa3aHUH TaTYMKa PACCTOSHHUS;



2. Cdopmupyiite alroput™m IBUXKEHUS poOoTa ¢ audQepeHInaIbHbIM TPUBOJIOM IO TPACKTOPUU —
KBaJIpatr co cTopoHoii 10 cM, UCIIOIb3Ysl MOKAa3aHHUs YHKOJIEPOB;

3.  Cdopmupyiite anroput™m ABMKeHHS poboTa ¢ auddepeHHaIbHbIM MPUBOAOM BIOJIb W3BUIMCTON
YepHOI JIMHUU Ha OestoM (oHe, UCTIONIB3Ys OKA3aHNUs MOHOXPOMHOT'O JIATYMKA OCBEIICHHOCTH;

4. CdopmupyiiTe anropuT™ IporpaMmbl poOOoTa I MepeMeIeHIs Yepe3 Ta0UPHUHT, UCTIOIB3YS MTOKa-
3aHMS JaTYUKOB PACCTOSHHUS;

5. Cdopmupyiite alropuT™ IBIKEHHS poOOTa BIOJIb IPEPHIBUCTON YEPHOM JTMHUH Ha OesioM (oHE MpH
MIOMOIIM MOHOXPOMHBIX JaTYNKOB OCBEIIEHHOCTH.

6. 3amanHo aBrKeHUE poOOTa BJOIH H3BUIIMCTON YepHOU THHUU Ha OeroM ¢one. JInHuS MOXKeT repece-
KaTh cama ceds. ChopMupyiiTe anropuTM IporpaMMbl poO0Ta A1 ONPEIeICHNs IepeCeYeHHS IMHUH JIBU-
KEHHUS U MOJICUETa KOJIMYECTBA ITHX IEPECEUCHUH.

IV. IEPEYEHb JUTEPATYPbI, HEOEXOJUMOMH 1151 OCBOEHUSA
AN CIUIIJIMHBI

4.1. OcHOBHas JiUTEepaTypa
1. XKwmyns, B. A. J/IluHaMuka MeXaTpOHHBIX CHUCTEM : ydeOHoe mocobue : [16+] / B. A. XKmyns, I'. A.
Opaniy3oa, A. C. BoctpukoB. — Mocksa ; bepaun : lupexkr-Menua, 2021. — 241 c. : un., cxem., Tabi.
— Pexxum moctyna: mo mognucke. — URL: https://biblioclub.ru/index.php?page=book&id=599923 (nara
obpamenus: 29.11.2021)

4.2. JlonoiHATE IbHAS JIUTEPATYypPa
1. MexaHu3Mbl epCIEeKTUBHBIX poOoToTexHuuyeckux cucreM / A. K. Anemun, A. B. AnroHos, B. A.
Bbopucos [u ap.] ; mox pen. B. A. I'masynosa, C. B. Xeiino. — Mocksa : Texnocdepa, 2020. — 296 c. :
CXEM., W, Tao1. — Pexum JOCTyMa: o MTOJIITHCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=617530 (mara oopamuenus: 29.11.2021). — Bubnuorp. B
kH. — ISBN 978-5-94836-604-3. — TekcT : 2JICeKTPOHHBIH. .
2. HoBble MexaHU3MBbl B COBPEMEHHOI pOOOTOTEXHUKE : MpakTHyeckoe nocodue : [16+] / E. 1. Bopo-
oneB, C. C. lNaBpromun, B. A. T'mazynos [u ap.] ; mox pen. B. A. I'mazynoBa. — Mocksa : Texunocdepa,
2018. — 316 c. : uin., cxem., Taba. — (Mup poOOTOTEXHUKU U MEXAaTPOHUKH). — Pexxum noctymna: no noj-
niucke. — URL: https://biblioclub.ru/index.php?page=book&id=597100 (mara obpammenus: 29.11.2021). —
bubnuorp. B kH. — ISBN 978-5-94836-537-4. — TeKCT : 2I€KTPOHHBIH.

V. HEPEYEHBb PECYPCOB HH®OPMAIINOHHO-TEJIJEKOMMYHHKA -
[IMOHHOHU CETU «<MHTEPHET», HEOBXO/IUMBIX JJIs1 OCBOEHUS JUC-

UITJINHBbI
Ne Ccblika Ha HaumenoBanue pa3padoTku JocTynHoCTS
nn HHopManOHHBIN pecypc B JJIEKTPOHHOM dopMme y
1. DeKTpPOHHO-0MOIHOTeYHAs CBoOOAHBIH JOCTYI
http:/Awww.biblioclub.ru cucrema (96C)
YHuBepcurerckas OmbIuoTexa
OHJIANH
2. Poccuiickoe  oOpa3oBanme: CB0OOAHBIH JOCTYI
http://edu.ru/ denepaiabHbIii nopTal.
Bkirouaer



http://edu.ru/

CCBUIKM Ha MOPTaJbl U CAUTHI
00pa30BaTeNbHbIX  yUYpexkKie-
HUIi; TOCYyIapCTBEHHBIE 00pa-
30BaTeIbHBIC CTAHAAPTHI; HOP-
MaTUBHBIE JJOKYMEHTHI, Kara-
JIOT SKCKYpPCHH U 00ydarommx
POrPaMM.

3. Poccuiickuit uHpopmarmon-

HBIIf OpTaj B 00JIaCTH HAYKH,

TEXHOJIOTUH, METUIIMHBI H 00-
pa3oBaHusl

www.elibrary.ru CBOOOIHBII OCTYII

VI. COBPEMEHHBIE [IPO®ECCUHOHAJIBHBIE BA3bI JTAHHBIX
N UTHOOPMAILINOHHBIE CIIPABOYHBIE CUCTEMBI

9b ¢ kHUTamMu Mo MaremMa-
THKE

1. | http://ilib.mccme.ru CBOOOIHBIN OCTYTI

Perucrparnms gepes KoMmb-

2. | https://e.lanbook.com/ OBC Jlanb rorep Hay4noii 6ubnorekn

EI'Y. loctyn ¢ koMnbroTe-
pOB OMOIMOTEKH.

VIl. JUOEH3UMOHHOE U1 CBOBO/JHO PACITPOCTPAHAEMOE ITPO-
I'PAMMHOE OBECIIEYEHHUE

[Ipu peanuzanuu y4eOHON TUCIUILIMHBI IPUMEHSIETCSI CIIEYIONIee JTUIEH3HOHHOE U CBOOOIHO
pacrpoctpansieMoe nporpammuoe obecrieuenue: Microsoft Windows 7 Professional 64-bit, Kaspersky
Endpoint Security 11, Smart Notebook 17, a Takxe cBOOOAHBIM IIPOrpaMMHBIM OOecrieueHueM: Li-
breOffice 6.0.

VIll. OBOPYJIOBAHUE U TEXHUYECKHE CPEJCTBA OBYUYEHMS, HEOB-
XOJUMBIE JIJ151 OCYIIECTBJIEHUS OBPA3OBATEJLHOT'O MPOIIECCA
MO JUCHUTIINHE

VYueOHble 3aHATHSI IPOBOAATCS B ayTUTOPHSIX, YKOMIUIEKTOBAHHBIX CICIUAIM3UPOBAHHON MebOe-
JIbIO, B TOM YHUCJIE CTAIUOHAPHBIMU UJIN ICPEHOCHBIMU TCXHUYCCKUMHU CPEACTBAMU 06y‘-IeHI/I$I (npoeKTop,
9KpaH, KOMITBIOTEP/HOYTOYK).

JlaboparopHble 3aHATHS, TPYNIOBbIE U UHAUBUAYAIbHbIE KOHCYJIbTALlMHU, TEKYIIasi U IPOMEXKY-
TOYHAsl aTTECTAllMM TPOBOJIATCS B CICIUATU3UPOBAHHBIX KJIACCAX, OCHAIICHHBIX aBTOMATU3MPOBaH-
HBIMH pa60anH MECTaMHU C KOMIIBIOTEpaMHu.

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOWHETAaX, OCHAIIICHHBIX KOMITBIOTEPHOW TEXHUKOH C
BO3MOXKHOCTBIO MOJKITIOYCHUS K ceTh «HTepHEeT» U 00eCeYeHueM J0CTYIa B JJICKTPOHHYIO HH(OpMa-
IIHOHHO-00Pa30BaTEIILHYIO CPEy YHUBEPCUTETA.


http://www.elibrary.ru/
http://ilib.mccme.ru/




