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1. HEJIX OCBOEHUA JUCHUIIJINHBI

1.1. Heabw ocBoenuss gucuumauubl «lIporpammupoBanue B ROS» sBisercs
dbopMupoBaHHe y OOy4YaIONIUXCS CUCTEMBI 3HAHHWH, YMEHWUH M TPAKTHUYECKUX HABBIKOB II0
pa3palboTKe MpOrpaMMHOr0o oOecreueHus sl pacipeesleHHbIX pOOOTOTEXHUYECKUX CUCTEM Ha
0aze coBpemeHHoro peiimBopka Robot Operating System (ROS 2)

1.2. 3apaun JUCHHUILIMHDI:

® U3YYCHHUE apXUTEKTYPhI M MPUHIIUIIOB (PYHKITMOHUPOBAHKS COBPEMEHHBIX ITPOTrPaMMHBIX
(bpeiMBOPKOB JJIsl YIIPaBJICHHUSI aBTOHOMHBIMH M IIPOMBITIIEHHBIMUA POOOTAMHU;

® OCBOCHHE METOJOB B3aUMOJICHCTBUS MEX]Y NMPOTPAMMHBIMU Yy3JIaMH (HOJaMH) 4Yepes
MEXaHHU3MbI TOITUKOB, CEPBUCOB M JieiicTBHil B cpeae ROS 2;

® [OJYYCHHE MPAKTHYECKUX HABBIKOB HACTPOWKHU CPEIbl pa3paboTKU, KOHPHUTYPUPOBAHUS
1 COOPKH IMaKETOB MPOrPaMMHOTO 00ecriedeHus: poOOTOB;

® U3Y4YCHME METOJOB MHTETpalMy anmnapatHod dYacTu (CEHCOpPOB, KOHTPOJUIEPOB) C
BbICOKOYpoBHEBBIM [1O B pamkax equHOro poOOTOTEXHUYECKOTO KOMILIEKCa;

e ocBoeHHE HMHCTpyMeHTOB Bu3yanmm3ammu (Rviz) m cumynsuun (Gazebo/Webots) mms
TECTUPOBAHUS AJITOPUTMOB YIIPABIICHUS B BUPTYaJIbHOM Ccpeie.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

2.1. Jucummmmna «lIporpammupoBanue B ROS» (b1.B.16) otHOCMTCS K yacTH,
dbopMupyeMoil ydacCTHHKaMH 00pa30BaTeIbHBIX OTHOIICHUH, bioka 1 «/{ucuurmimabl (MOIyIIN)»
OCHOBHOI TIpo(hecCHOHAIBHOM 00pa30BaTeNbHON MPOrpaMMbl IO HAMPABICHHUIO MOATOTOBKU
13.03.02 DaexTpodHEepreTUKa U AIEKTPOTEXHUKA, MPOPUIh «INEKTPOTEXHUIECKHE KOMIUICKCHI
MEXAaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM), HMEET TECHYIO CBSI3b C IPYTUMU IUCHUTUIMHAMHU

2.2. B rabmuue mpuBeNeHb MPEANISCTBYIOIIME U  TMOCIEAYIOIIME JUCIHILTUHBL,
HarpaBJeHHbIE Ha (POPMUPOBAHME KOMIIETCHIIMA HUCUUIUIMHBI B COOTBETCTBHHM C MAaTpPHUIICH
xkoMnerennuii OI1.

HpeIlIlleCTBle].l[I/Ie H nmocJieAyroimue TMCuunaInHbI,
HallpaBJC€HHbLIC HA (l)Ole/IPOBaHHe KOMIIeTEHII M I

Ne
/ [IpenmecTByromue AUCHUTIINHBI ITocnenyromue TUCUUTIIMHBI
n/n
1. WNndpopmaruka, [Ipuknannoe
IIPOrPaMMUPOBAHUE U UCKYCCTBEHHBIN [TpennumuiomHas npakTuka
MHTEJJIEKT




3. INTAHUPYEMBIE PE3YJIbTATbBI OB YYEHUSA

(O1) -
KOMIICTCHIIM U 06yqafoumxc;1 OIIpCACIIAOTCA Tpe60BaHI/I${MI/I CTaHaapTa II0 HaIlpaBJICHUIO

[Inanupyemble  pe3yibTaTbl OCBOCHHS 00pa30BaTeIbHOW IPOrpaMMBI

MOATOTOBKUA W (DOPMHUPYIOTCSI B COOTBETCTBHH ¢ MaTpuliel kommetreHuii OI1

No Homep/ HaumeHoBanue B pe3ysabTare uzy4eHnusi AMCUUNIMHBI
o/ HHJIEKC KOMIeTeHIUH o0y4arommecst 10JKHbI:
KOMIIETEeHIIM U (M1M ee 4aCTH)
2 3 4
1. OIIK-1 CnocobeH moHUMaTh OIIK-1.1. TTonumaeTt npuHIUI PaOOTHI U
MPUHIIHITBI pa0OTHI npeumyiiecTBa coBpeMeHabx UT mpu
coBpeMeHHbIX UT n noucke uH(opMaluu, pacueTax u
MCIOJIb30BATh UX JJIS o OopMIICHUH JOKYMEHTAITU!
pereHus 3aaad npod. OIIK-1.2. Ymeer paboTtath ¢
JeSITeTbHOCTH COBPEMEHHBIM ITPOTPAMMHBIM
oOecrieueHreM IpU pelIeHUH 3a1a4
po(heCCUOHATILHOM e TeIbHOCTH
OIIK-1.3. IIpumensier npuknagnoe [10
U1 pa3paboTKu U 0(hOpMIICHUS
TEXHUUYECKOH IOKYMEHTallUU
OIIK-2 Crnocoben paszpabateiBate | OIIK-2.1. Bnageer ocHoBamu
AITOPUTMBI U IPOrpaMMHUPOBAHUS Ha SI3bIKAX BHICOKOTO
KOMITBIOTEPHBIC YpPOBHS U crioco0eH pa3paborarh
MIPOrPaMMBI, IPUTOAHBIE IPOrPaMMBbl, TPUTOIHBIE JIJIsI IPUMEHEHHS
JUTSL IPAKTUYECKOTO OIIK-2.2. 35aeT OCHOBHBIE OJIOKH
MPUMEHEHUS oubmmotek cucreMbl MATLAB u
croco0eH pa3padaTbIBaTh HA HX OCHOBE
MO/JIEIH
OIIK-2.3. Vcnonb3yeT cpeacTra
npuknagHoro 1O mis o6ocHOBaHUS
Pe3yabTATOB PEIICHUS 3a1a491 IPOd.
JESITENIbHOCTH
[1K-2 Crnioco0OeH npon3BOAUTD IIK-2.1. BemonHsieT aHaIn3 TEXHHYECKON

KOMILUIEKCHYIO HACTPOUKY
MCXAaTPOHHBIX U
POOOTOTEXHUUECKUX
CUCTEM, UCTIONB3YS
MPOrpaMMHOE
obecrieueHue
KOHTPOJUIEPOB U
ympasisomux 9BM, nx
CHCTEM YIPaBJICHUS

JOKYMEHTAIUH U (PYHKIIMOHAJIBHBIX
TpeOOBaHUI K MEXaTPOHHOMN MU
pPOOOTOTEXHUYECKOH CHCTEME.
MK-2.2. OnpenensieT cocTaB
o0opynoBaHusi, UHTEpHENCh
B3aUMO/JICHCTBUS U TpeOOBaHUS K
IIPOrpaMMHO-aINapaTHON HaCTPOMKE.
I1K-2.3. BeimonHser NoaKII0YEeHUE
KOHTPOJUIEPOB U ynpasistoumx 9BM,
HACTPOWKY KaHAJIOB CBSI3U U
KOH(UTypaIHIO CUCTEMBI.




4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI

4.1. OFbEM JUCHUILIVHBI U BUJIbI YYEBHOM PABOTBI

Ounas ghopma 0dyuenus

TPYAOEMKOCTh

Buna yueOHoii padoThl Bcero yacos CeMeCprI*
Ne 8
4acoB
1 2 3
AyauTopHasi KOHTaKTHasi pabora 48 48
(Bcero)
B ToMm unce:
Jlexuuu (JI) 24 24
JlabopaTopusie 3ansarus (JI3) 24 24
[Tpaktrueckue 3anstus (I113), Cemunapbl - -
©)
BHeayauTopHasi KOHTaKTHas padora 2 2
B TOM uncnie HHOAUBHUYANIbHBIE TPYNIIOBHIE 2 2
KOHCYJIbTallUN
CamocrosiTesibHas padora 67 67
ooyuarwmerocsi (CPO) (Bcero)
Ipopabomka yuebnoco mamepuana (no 24 24
KOHCHeKmam aAeKyuil u yueOnoll iumepamype)
Iloozomoska k 1abopamopHsim pabomam u 35 35
oopmierue omuemos no 1adopamopHbim
pabomam
Iloozomoska k ycmuomy onpocy 4 4
Tloozomosxa k mecmoe6oMy KOHmpOJio 4 4
IMpomexyToun | Dx3ameH (3) 9 9
ast aTTECTANMS | p3ane (D) 27 27
B TOM YHCJIe:
IIpuem 7k3., yac. 0,5 0,5
Koncynpranus, yac. 2 2
CPO, uac. 24,5 245
HUTOIO: 4acoB 144 144
Obmas 3ad4. exl. 4 4




4.2. COAEP KAHME JUCHUIIJINHBI

4.2.1. Pa3nennl (TeMbl) IMCHUILIHHBI, BUAbI Y4eOHOI 1eATeJTbHOCTH U (pOPMBI KOHTPOJIS

Ounas popma obyuenus

Ne Ne HaunmeHnoBaHue pa3jaeiia (TeMbl) Buabl yueOHol DopMbI
n/ | cemec AMCUHMILINHBI AeATeIbHOCTH, BKIKYas TeKyllel u
n Tpa CaMOCTOSITEJIbHYIO Pa00Ty | MPOMEXKYTOY
00y4Jaroumuxcs HOW
(B yacax) arrecTauuu
J [JIP | II3 | CP | Bce
O | ro
1 2 3 4 5 6 7 8 9
1. 8 Pazgen 1. ApxuTektypa v OCHOBBI 4 4 - 12 | 20 | Ycrusiit onpoc,
¢dbyakuonuposanusi ROS 2 3aImTa
JTa0OPATOPHBIX
pabot
2. 8 Paznen 2. KommyHuKaninoHHbIE 6 6 - 15 | 27 | 3ammra
MEXaHU3Mbl U HHTep(ENCH 71a60paTOPHBIX
pabor,
TECTUPOBAHUE
3. 8 Paznen 3. Onucanue pobora, 6 6 - 15 | 27 | Ycrusii onpoc,
BU3yaJu3alus U MOJICIUPOBAHUE 3aImTa
T1ab0OPaTOPHBIX
pabot
4, 8 Paznen 4. CucreMbl BOCTIPHSTHS, 8 8 - 25 | 41 | 3amwura
HaBUTALlMM U UHTEIparus 71a00paTOPHBIX
MIPOrpaMMHOTO 00eCTIeUeHUS pabor
5. 8 BreayauTopHasi KOHTaKTHas 2 | UnpuBunyanen
pa60Ta bIC U I'PYHIIOBBIC
KOHCYJIbTAllUN
6. 8 [IpomexxyTouHas arrecraius 27 | Dx3ameH
HUTOIO: 24 24 | - 67 | 144




4.2.2. JIeKIIHOHHBII KypC

Ne HaumenoBaHue HaumeHoBaHue Conep:xanue JJeKIIUA Bcer

n/ pa3nena TeMBI JeKINHU 0

n TUCHUTLTHHBI yaco
B

1 2 3 4 )

Cemectp 6 020

1. | Pazmen 1. Beenenne B ROS 2 u | [lonarue middleware B poOOTOTEXHUKE. 2
ApXUTEKTypa 1 YCTAHOBKA CHUCTEMBI Otnuuust ROS 1 ot ROS 2.

OCHOBBI Apxurektypa DDS (Data Distribution

(GYHKIIMOHUPOBAHUS Service). YcraHoBKa Ha OIEpaiiOHHYIO

ROS 2 cucremy Ubuntu. Hactpoiika pabouero
okpy>keHust u hooks.

2. | Pazmen 1. [TakeTHas cucrema u Crpykrypa nakera ROS 2. daiinb 2
Apxurektypa u MHCTPYMEHTHI cOopku | package.xml u setup.py/CMakeLists.txt.
OCHOBBI Cucrema coopku Colcon. Ynpasienue
(GYHKIIMOHUPOBAHUS 3aBUCHUMOCTSIMH Yepe3 yTUIHUTY rosdep.

ROS 2

3. | Paznmen 2. I'pad BrIUMCICHUIA: [ToHsATHE TPOrPaMMHOTIO y3J1a. 2
Kommynukamnuonas! | Y3masl (Nodes) u Mexanusm Publisher/Subscriber. Turbr
€ MEXaHU3MBbI U Torukwu (Topics) cooOuiennii U uuTepdence (.msg).
uHTEpEICch Ucnons3oBanue CLI uHCTpyMEHTOB

(ros2 topic, ros2 node).

4, | Paznmen 2. Knuent-cepBepHoe Cepsucsl (Services) U X OTIHYUE OT 2
KomMMyHUKalMOHHBI | B3AaUMOAECHCTBHE: torukoB. MHTepdeiicer .srv. [leicTBus
€ MEXaHU3MBbI Cepsucsl u JlelictBua | (Actions) Ui ATUTENBHBIX 3a/1a4: LEIH,
nHTEpPEich (Actions) oOparHasi CBs3b, PE3yJIbTaT.

WHurepdeiicel .action.

5. | Paznmen 2. [Tapametpsr u Junamudeckast KOHQUTyparus y3JI10B 2
KoMMyHMKanMoHHBI | cHcTeMa 3amycka yepe3 napamerpbl. Y AML-¢aiinsl.
€ MEXaHU3MBI 1 (Launch) Co3/anne CIOXHBIX CIIEHAPHEB 3aIyCcKa
uHTepPenco Ha s13b1ke Python (Launch-gaiinsr).

6. | Pa3gen 3. Onucanne | OmnucaHue CUCTEM Cunrakcuc URDF (Universal Robot 2
pobora, pobGora: popmar Description Format). Ornrcanue 3BeHbEB
BHU3yaJIU3aIus U URDF (Links) u counenennii (Joints).
MO/IEJINPOBaHUE Hcnonp3zoBanue Xacro MaKpocoB JUist

OTNITIMHU3AITNH OTTMCAHUSL.

7. | Pasgen 3. Omucanne | Cucrema BaxxHocTh cucTeM KOOpAMHAT B 2
pobora, TpaHchopmarui poboToTexHuke. JlepeBo
BU3yaJln3anus U koopauHat TF2 TpaHchopmanuit. Crarndeckue (Static) u
MOJIETTUPOBAHUE nuHamudeckue (Dynamic)

tpaHcasTopel. Ciiymarenu (Listeners) u
WHTEPIIOJISIIHS BO BPEMEHH.

8. | Pazgen 3. Onucanue | MHCTpYMEHTHI Hcnons3zoBanue RViz 2 s 2
po0ora, BHU3YyaIM3alMH U BU3YyaJIM3alliy JaHHBIX. Ou3ndeckne
BHU3yalIu3anus U CUMYJISLIUH cumynstopsl (Gazebo, Webots).
MOJIETTUPOBaHUE [TnarvHe! 1 THTETPALUU CUMYIIATOPA

¢ nporpammHoi cpenoit ROS 2.

9. | Pa3gen 4. Cucremsr | PaGota ¢ cencopamu B | [IporpammupoBanue npaiieepoB LIDAR 2

BOCIPHSATHS, cpene ROS 2 (LaserScan) u xamep (Image).




HABUTAINH U Oo6pabotka obmakos Touek (Point Cloud
HHTErpaIus Library - PCL) u ocHOBBI
MIPOTPaMMHOTI0 koMmIibroTepHoro 3penus (OpenCV).
o0ecrniedeHus
10. | Pa3zpen 4. Cucremsl Jlokanu3anus u Teopust OTHOBPEMEHHOW HaBUTAIIUU U 2
BOCIPUATHS, IIOCTPOEHUE KapT kaprorpaduun. [Takersr Cartographer u
HABUTAIlUHU U (SLAM) SLAM Toolbox. I'enepanus u
WHTETpaIus COXpaHEHHE AIIEKTPOHHBIX KapT
MIPOrPaMMHOTO MOMEIICHUH.
o0ecrniedeHus
11. | Pa3zpgen 4. CucreMsl CTek aBTOHOMHOM ApXUTEKTypa HAaBUTAI[AOHHOTO CTEKa 2
BOCIIPUATHUS, HaBurauuu Nav2 Nav2. [InanupoBIIMKY TyTH
HaBHTallUH U (Global/Local Planners). Kapter
MHTErpanus croumoctH (Costmaps). JKuzHeHHbII
MIPOTPaMMHOTO ki y3oB (Lifecycle nodes).
obecrieyeHus
12. | Paznen 4. Cuctemsl | MHTerparms c OpeitmBopk ros2_control. Hanmcanue 2
BOCITPUSITHSA, anmnapaTHbIM untepdeiicoB odbopynosanus (Hardware
HaBUTAlLIUA U oOecrneueHEM Interfaces). CBsi3b ¢
WHTETpaIus MUKPOKOHTpOJUIepaMu gepe3 Micro-
MIPOrPaMMHOTO ROS. ®unanuzanus npoeKTa CUCTEMBI
obecrieyeHus yIIpaBJIeHUS] pOOOTOM.
HUTOTI'O 4yacoB B cemecTpe: 24
4.2.3. J1abopaTopHbIii MPAKTHKYM
Ne | HaumeHoBaHue HaumenoBanue Conep:xanue J1ad00paTOPHOIi Bcero
n/ | pa3gena J1adopaTopHoii padoThI 4acoB
N | JMCHUIJIHHBI padoThI
1 |2 3 4 5
Cemectp 6 0P0
1. | Pazgen 1. JlaGopatopHnas padora | YcranoBka ROS 2 Humble/Jazzy. 2
Apxurektypa u Nel. Hactpoiika Coznanue pabodero npocTpaHcTBa
OCHOBBI olepanroHHON (Workspace). Co3nanue nakeros
(YHKIIMOHUPOBAHMS | CUCTEMBI M CO3JIaHUE Ha si3p1kax Python u C++.
ROS 2 NIEPBOTO MAKeTa ITpoBepka OKpyKEHHS.
2. | Pazgen 1. JlaGopaTtopHnast pabora | Hammcanue nmporpaMMHBIX y3JI0B 2
ApXUTEeKTYypa u No2. Peanu3zanus uznarens (Publisher) n
OCHOBBI oOMeHa TaHHBIMU Yepe3 | moanucyuka (Subscriber). OTnanka
(GYHKITMOHUPOBAHUS | TOMUKH gyepe3 CLI u mpocmotp rpada B
ROS 2 yrmre rqtgraph.
3. | Paznen 2. JlaGopatopHnas pabora | Co3zgaHue KaCTOMHOTO UHTepdeiica | 2
Kommynukarmmonnsr | Ne3. Pazpabotka .srv. Peanuzamus cepsepa u
€ MEXaHU3MBI U ceppucoB B cpene ROS | knmuenTa. O6paboTKa CHHXPOHHBIX
nHTEpPEHCh 2 3aIpOCOB Ha BBHITIOJTHEHUE
MaTEeMaTHYECKUX OTepaIlHid.
4. | Paznen 2. JlaGopatopHnast pabora | Cozmanue y3ia sl yIpaBJICHHS 2
Kommynukanmonnsr | Ne4. nBrkeHneM. Peanu3zanus oOpaTHoi
€ MEXaHHU3Mbl U [TIporpammupoBanue cBs3u (feedback) o BemomHEeHNN
uHTepdeich Action-cepBepoB JUTUTETILHON OTeparuu
yIpaBJIeHUSI.




5. | Pazgen 2. JlaGopatopHnast pabora | Co3zgaHue y3ia ¢ HaCTpauBaeMbIMU | 2
Kommynukarmmonusr | NeS. Pabota ¢ napameTrpamu. Hammcanue Launch-
€ MEXaHU3MBI napameTpamu u daiina 11t OTHOBPEMEHHOTO
HHTEp(DEHCHI Launch-daiimamu 3ammycKa HECKOJIBKUX Y3JIOB C

nepeornpeieIeHueM UMEH.

6. | Pasznen 3. Onucanue | JlabopatopHas pabora | OmnucaHne KHHEMAaTUYECKOW CXeMbl | 2
pobora, No6. Coznanne URDF- | manunynastopa uim MOOHIbBHON
BU3yaJIU3alus U Mojieu poboTa wiatdopmel. [IpoBepka Moaenu B
MOJIETTUPOBaHUE UHCTPYMEHTE

joint_state_publisher_gui.

7. | Pazgen 3. Onucanue | JlabopaTopHas pabora Co3nanue cTaTUYecKux 2
poborta, Ne7. Hactpoiika nepeBa | Tpancdopmaruii jisi CCHCOPOB.
BU3YyaJau3anus U tpancopmaruii TF2 Hanucanue nuHaMu4eckoro
MO/JICIIMPOBAaHUE TPAHCIATOPA ISl OTCIIC)KUBAHUS

JBUKEHHS poO0Ta B MUPOBBIX
KOOp/AMHATAaX.

8. | Pazgen 3. Onucanue | JlabopaTopHas pabora Nurerpamus URDF-monenu ¢ 2
poborTa, Ne8. MopnenupoBanue cumynsitopom. JlobaBieHue
BU3yaIH3aus u pobota B Gazebo IJIarMHOB U] EepeHITMATBHOTO
MO/JICIIUPOBAHHE NPUBO/IA U JIA3€PHOTO JATbHOMEPA.

YnpasneHnue po6oToM B
CUMYJISIIUY.

9. | Paznmen 4. Cuctemsr | JlaGopatopHas pabota | IToakiroueHue Kamephbl U 2
BOCITPUSITHSA, Ne9. O6pabotka JIA3€pHOTO JINIapa B CUMYJISIIIUH.
HABUTAINH U JAHHBIX C CEHCOPOB Hanucanwue y3na 11s puiibTpanuu
WHTETpaIus nmaHHbIX LaserScan u anropurMa
MIPOrPaMMHOTO oOHapyXeHHs MPENSATCTBUH.
obecrieyeHus

10. | Paznen 4. Cucremsl | JlaboparopHas pabota | 3amyck makera kapTorpaduu. 2
BOCHPHSATHS, Nel0. Kaprorpadus u JMucTaHIMOHHOE yIpaBJICHUE
HaBUTAINH U SLAM MOOMJIBHBIM POOOTOM ISt
WHTETpaIus MTOCTPOCHHUS KapThI TOMEIIICHUS.
MPOrPaMMHOTO Coxpanenue kapTsl B popmarax
obecrieueHus .yaml u .pgm.

11. | Paznen 4. Cucremsl | JlaboparopHas pabota | Koudurypauus Nav2 mis 2
BOCIIPUSATHSA, Nell. ABTOHOMHas co3aHHOM KapThl. HacTpolika
HaBUTAIlUU U HaBuraius B Nav2 nokanuzamuu (AMCL). OtnpaBka
WHTETpaIus nesneBbix Touek (Goals) u
MIPOrPaMMHOTO aBTOMATHUYECKOE TJIaHUPOBAHUE
obecrieueHus MapuipyTa.

12. | Paznen 4. Cucremsr | Jlaboparopras pabota COopka Bcex KOMIIOHEHTOB: 2
BOCHIPUSATHUSA, Nel2. ®dunanbpHbIN 3aIyCK CUMYJISIIUHU, HABUTAIIUU U
HABUTAINH U npoekT: MHTerpanus y3J1a PUHATHUS PEIICHUH JUTS
WHTETpaIus CUCTEM YIPABIICHUS BBHITIOJTHEHUS] KOMILIEKCHOM 3a7auu
MIPOrPaMMHOTO MaTPYJIUPOBAHMS.
o0ecrniedyeHus
HUTOI'O yacoB B cemecTpe: 24

4.2.4. llpakTHyeckue 3aHATHSA

(B coomeemcmesuu ¢ y4eOHbIM NAAHOM NpAKmMuyecKue 3auAmus He npedycmompeHut)




4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIETI'OCA

Ne HaumenoBanue Ne Buasl CPO Bcero
n/n pasnesa (TemMbl) n/n 4acoB
AUCTUTLIHHBI
1 2 3 4 5
CemecTtp 6 (010]0)
1. Pazgen 1. OcHoOBBI 1.1. | IlpopaboTka yuebHOoro marepuana (mo 4
MIPOrpaMMHUPOBAHUS KOHCIIEKTaM JICKIIMU U yueOHOIl IuTepaType)
Ha Python nns 1.2. | IlogroroBka k 1a00paTOpHEIM paboTaM 1 6
WH)KEHEPHBIX 33/1a4 U oopmMiIeHHE OTYETOB 110 JTa00PATOPHBIM
OOII pabotam
1.3. | IloaroroBka K yCTHOMY OMPOCY 2
2. Paznen 2. 2.1. | [Ipopabotka yuebHOTO MaTepuana (1o
Maremaruueckoe KOHCIIEKTaM JICKIMI U yueOHOU uTepaType)
MO/JICIIMPOBAHHE, 2.2. | IloaroroBka K JIabOpaToOpHBIM paboTaM U 6
aHaIu3 U oopmiieHrEe OTYETOB 1O TAOOPATOPHBIM
BH3YaJIM3aIis JaHHBIX paboram
2.3. | IlogroroBka K TECTOBOMY KOHTPOJIIO 4
3. Paznen 3. OcHOBEI 3.1. | [IpopaboTka yuebHOTO MaTepuaia (1o 5
HCKYCCTBEHHOTO KOHCIIEKTaM JICKIMI U yueOHOM JuTepaType)
WHTEJUICKTA, 3.2. | [loaroroBka K 1a6OpaTOpHBIM paboTaM U 8
MalIMHHOE 00yYeHue odopMIIeHHE OTYETOB I10 JIA0OPATOPHBIM
Y HEPOHHBIE CETH pabotam
3.3. | [loarotoBka Kk yCTHOMY OIIpOCY 2
4, Paznen 4. 4.1. | Ilpopabotka yueGHOrO MaTepuaia (1o 10
Komneroreproe KOHCIICKTaM JICKIIUU U yueOHOIl IuTepaType)
3penue u uHTerpauus | 4.2. | IlogroroBka K 1ab0opaTopHbIM paboTam U 15
U B mexaTpoHHBIE o(opMIIEHHE OTUYETOB I10 JIAOOPATOPHBIM
CUCTEMBI pabotam
HUTOI'O yacos B cemecTpe: 67

5. HEPEYEHb YHEBHO-METOAWYECKOI'O OBECHHEYEHMS 1T
CAMOCTOATEJBHOU PABOTHI OBYUYAIOLIUXCA ITO AUCIUITJIMHE

5.1. MeTonnyeckue yKazanus 1Jisl HOArOTOBKU 00Yy4aIOIIMXCS K JIEKIHMOHHBIM 3aHATUIM

npenoaaBaTrCyib MOXKET BECTHU JICKIMIO B HHTCPAKTHUBHOM PEKUME,
IOBBINICHHIO B(I)(bCKTI/IBHOCTI/I JJICKIIMOHHBIX 3aHATHH.

OOyuarouMcss HEOOXOIUMO O3HAKOMHTBCSA: C COZep)KaHueM paboueil mporpammbl
JUCLIUIUIMHBL, C €€ LEIIMU U 33/a4aMy, CBSI3SMU C IPYTUMH JTUCLHUIUIMHAMU 00pa30BaTebHOM
IpOTrpaMMbl, METOJIMYECKUMHU pa3pabOTKaMu, UMEIOIIUMUCS Ha caiiTe By3a U B OMOIMOTEUHO-
U3JIaTENIbCKOM LIEHTPE, C TpapUKOM KOHCYJIbTAllMi IpernoaaBaTess.
N3yueHne AMCHUIUIMHBI TPEOYeT CUCTEMAaTHUYECKOr0 U MOCIE0BATEIIEHOTO HAKOTICHHS
3HAHUH, CIIEIOBATENbHO, MPOIYCKU OTIENbHBIX TEM HE IMO3BOJISIOT INIyOOKO OCBOUTH IpEIMET.
Heo06xoauMo mnpuxoauTh Ha JEKIUIO TOJATOTOBIEHHBIM, BEAb TOJIBKO B 3TOM Cllydyae

HEOOXOINMO:
- Tmepel KaXIOW JEKIUed MpocMaTpuBaTh pabouyyld MpOrpamMMmy AWCIHUILTAHBL, YTO
IIO3BOJIUT COKOHOMMUMTDH BpeMH Ha 3alMCbhIBAHHUEC TCEMbI JICKIIMH, €€ OCHOBHBIX BOHpOCOB,

YTO CIOCOOCTBYET
NMeHHO mMOATOMY OOydaromuMcs
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PEKOMEHIyEMOM JINTEepaTyphl;

- Ha OTAEIbHBbIE JEKIMM NPUHOCUTH COOTBETCTBYIOUIMM MaTepuan Ha OyMasKHBIX
HOCHUTEIISIX, MPHUCIAHHBIN JIGKTOPOM Ha «BJIEKTPOHHBIA MOYTOBBIM SIIMK Tpymmb» (TaOIHIIbI,
rpaduKy, CXeMbl), KOTOpbIH OyAeT OXapakTepu3oBaH, NPOKOMMEHTHPOBAH, JOMOJIHEH
HEIIOCPEICTBEHHO HA JICKLIHH;

- Iepei OYepeAHOH JeKIued HeoOXOJUMMO IPOCMOTPETh I0 KOHCIEKTY MaTepuall
IpEABIAYIIEH JIEKIIMH, BOCIPOU3BECTU OCHOBHBIC OINPEACICHUS, OTMETUTb HEIOHSATHBIE
TEPMMHBI U II0JIOKEHUS, TIOATOTOBUTH BOIIPOCHI C LIEJIBIO YTOYHEHHS IIPaBUIBHOCTHA TOHUMAHMS,
IIONBITATHCS. OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI 110 KIIFOUEBBIM ITYHKTAM COACPKAHUS JICKIINH;

- B XOJI€ JICKI[MOHHBIX 3aHATUN BECTU KOHCIIEKT, B KOTOPOM (PMKCHUPYIOTCSI OCHOBHBIE
OTIpeNIeNIeHus], allTOPUTMBI, CXEMbl U KJIIOUeBble KOMaH/bl. Pekomenmyercs oOpammars ocoboe
BHUMaHHME Ha TEPMHHOJIOTHIO, HCIONb3yeMyto B Robot Operating System (y3ibl, TONUKH,
cepBucel, DDS), u 3anuceiBaTh mpuMepsl K0J1a UM KOHPHUTypaHMOHHBIX (aiijioB, MPUBOIUMBIX
IpenoaaBaTeieM.

[Ipu 3aTpyAHEHHSX B BOCHPHUSATHM MaTepuana cileayeT oOpaTHTbCcs K OCHOBHBIM
JUTEpAaTypHbIM UCTOYHMKaM. Eciin pa3o0paThCcs B MaTepualie ONATh HE yAalnoch, HEOOXOIUMO
0o0paTUThCs K IIpenoaaBaresto (1o rpaguKy ero KOHCYIbTAllMi WM HAa IPAKTUYECKUX 3aHATHUSAX,
WIN HaluCcaTh Ha aJipec 3JIEKTPOHHOMN MOYTHI).

By3oBckast nekius — IJaBHOE 3BEHO AMJAKTHUYECKOro Iukia oOyueHus. EE uenp —
pPaccMOTPEHHUE TEOPETUUYECKUX BOIIPOCOB M3JIaracMON JIUCLHUIUIMHBI B JIOTMYECKH BbIIEP)KAaHHON
¢dopme;  (GOpMHUpPOBAHME OpPUEHTUPOBOYHON OCHOBBI JJIi  IOCIEAYIOLIEro  yCBOEHUS
oOyyaromiuMucst yyeOHOro marepuana. B cocTaB JeKIMOHHOrO Kypca MO JAUCLUILIMHE
«KoMInbrOTEpHBIN UHKUHUPUHT U IPOTOTUIIMPOBAHUEY» BKIFOUYEHbI: KOHCIIEKTHI (TEKCThI, CXEMBbI)
JEeKIMHA B 3JIEKTPOHHOM NpeACTaBiIeHUH; (aill ¢ pa3gaTouHbM MaTepuaoM; CIHMCKH y4eOHOH
JUTEpPaTyphl, PEKOMEHyeMON 00ydarolMMci B KayeCTBE OCHOBHOW W JIONOJIHUTEIBHOW I10
TeMaM JEKLIUH.

OOwmuit CTpyKTYpHBIA KapKac, IPUMEHUMBIA KO BCEM JIEKLIUAM AUCLMILIMHBI, BKJIIOYAET
B ce0d cooOlieHre IIaHa JeKIUMM U CTpOroe CcjleJoBaHHWe eMy. B IulaH BKIIIOYEHBI
HAaVMEHOBAHMS OCHOBHBIX Y3JIOBBIX BOIIPOCOB JIEKIIMM, KOTOpPHIE IIOJOKEHBI B OCHOBY
IIPOMEXYTOUHOIO KOHTPOJIS; CBSI3b HOBOI'O MaTepuaia ¢ COACPXKaHUEM IPENbIAYIIEH JIEKIHH,
ONpENEICHUE €ro MecTa M Ha3Ha4YeHHWs B JAMCHUIUIMHE, a TaKKe B CHCTEME C JPYTUMH
JUCLHUIINIMHAMUA M KypcaMH; IOJBEIECHHUE BBIBOJOB IO KaKIOMY BOIIPOCY U IO UTOraM BCEH
JIEKIIH.

5.2. MeTonnueckne yKazaHus JJIsl HOATOTOBKHU 00y4aroIuXxcs K JIaOOpaTOPHBIM 3aHATHAM

JlaboparopHble pabOTHl MO AUCLUUIUIMHE HANpaBie€Hbl Ha MPHOOPETEHUE MPAKTUYECKUX
HaBBIKOB IPOrpaMMUpPOBaHMs poOoToTexHHUYecknx cucteM B cpene ROS 2. [Ipu moarotoske k
1a00paTOPHOMY 3aHATHUIO O0YYAIOIIEMYCSI HEOOXO0TMMO:

e M3yunTh TeopeTHyeckMil Marepuan Mo Teme padoThl, UCHOJIb3Ys KOHCIEKTHI JIEKUUH U

PEKOMEH/I0BaHHYIO JINTEPATYPY.

e O3HaKOMHTBCS C MOPSAKOM BBIMOJIHEHUS pabOThl U TPEOOBAHUSAMU K pE3yJbTaTYy.

o [IloBrOpuTh OCHOBHBIE KOMaHIbl Linux TepMHWHAlIa ¥  CHHTaKCHC  S3BIKOB
nporpammupoBanus (Python/C++), HeoOxoauMbIX AJis peanu3anuu y3i10B ROS.

e B cnyuae pabGoter ¢ cumynsaropamu (Gazebo, Webots), mpenBaputenbHO H3YYHUTH
npuHuunsl nocrpoeruss URDF-monenei.

B mpomecce BeimosHEHWs — JlabopaTopHOW — pabOThl  OoOydYaromuiics  JAOJKEH
CaMOCTOSITENIFHO ~ peaju30BaTh MPOTPAaMMHBIM  KOJ, TMPOBECTH OTIAAKY CHCTEMBI C
HCIIOJIb30BaHNEM HMHCTpyMeHTOB Busyanusanuu (RViz 2, rqt) u 3adukcupoBath pe3ynbTaThl B
oryere. 3amuTa J1a0OpaTOpHOM pabOThl BKIIOYAET JEMOHCTpAlMio paloTaromiero kojaa (WiH
CHUMYJISAIIMN) U OTBETHI HA KOHTPOJILHBIE BOITPOCHI TIPENOIaBaTeIIsl.
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5.3. MeToanuyecKkue YKazaHud AJdA NOATOTOBKH oﬁyqammnxca K IPAKTHYCCKHUM 3aHATUAM

He npedycmompenwi

5.4. Meroanyeckue yKa3aHHs 110 CAMOCTOSATEJIbLHOM padoTe 00y4aromuxcs

CamocrosarenbHas pabora obOywatommxca (CPO) sBisiercs BaXKHBIM KOMIIOHEHTOM

obpazoBarenbHOro npoiecca. OcaoBHbiMU BuaamMu CPO no gaHHOM TUCHUIITUHE SBIISIOTCS:

PaGota ¢ OCHOBHOW ¥ JONOJHUTENBHOW JIATEPATypO, NOWCK HHPOpManuu B
AIIEKTPOHHBIX OMOIMOTEYHBIX cUCTeMax U oduuuanbHOM Jokymentamuun ROS 2
(docs.ros.org).

M3yueHre COBPEMEHHBIX TEHACHIMH B OO0JIACTH MPOrpaMMHOTO OOECHeUeHUs JUIs
POOOTOTEXHUKH U CTAHAAPTOB PaCIpPEeACIEHHBIX CHCTEM.

[ToaroToBka K BBIMOJHEHHIO TAOOPAaTOPHBIX PadOT, HAMMMCAHKUE U OTJIAIKa IPOTPAMMHOTO
KOZa y3JI0B CHCTEMbI, a TaKke O(pOpMIICHHE OTYETOB IO pPe3yJbTaTaM IPOBEIEHHBIX
UCCIIEI0BAHUMN.

[TonroroBka K TEKyIIeMYy KOHTPOJIO (YCTHBIM OIpPOCaM, TECTUPOBAHUIO) U K 3alllUTe
71a00paTOpHBIX PadoT.

[ToaroroBka Kk MPOMEKYTOYHOM aTTeCTAllUU (IK3aMEHY).

CamocrosrenbHas paboTa JOIKHA IPOBOAUTHCS IIJIJAHOMEPHO B TEUEHHUE BCETO CEMECTPA.

Jiist 5pPEKTUBHOTO OCBOCHHUS JUCHUIUIMHBI 00YYaIONIEMyCsl PEKOMEHIYETCS UCIIOIb30BaTh
CHEIHATM3UPOBAHHOE TPOTpaMMHOE OOecrieueHme, MOCTYITHOE B KOMIBIOTEPHBIX Kilaccax
akagemuu win ycraHosneHHoe Ha tuuHbIX [1IK (OC Ubuntu Linux, ROS 2, VS Code).
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT A

Ne Ne Buabl yueOHo# padoThI Oo0pa3oBartesibHbIE Bcero
n/m | cemec TeXHOJIOTUH 4acoB
Tpa
000
1 2 3 4 S
1. 8 Jlexnus «Beenenne B ROS 2 u Jlekuus-Busyanusanus
YCTaHOBKA CUCTEMbI» (IeMoHCTpaIus npoiecca
pasBeptbiBanus cpesbl), UKT
2. 8 Jlexums «I'pad BerUMCICHUI: [TpobnemMHuas nexmus
V3ns1 (Nodes) u Toruku (mpoeKTUpOBaHUE apXUTEKTYPbI
(Topics)» obmena nanapimMu), UKT
3. 8 Jlexuus «[lapameTpsl u WHuTepakTuBHAs JIEKLIUS C
cuctema 3amycka (Launch)» HCITOJI30BaHUEM
MYJIbTUMEIUNHBIX TEXHOJOTUI
4. 8 Jlexuus «Cucrema Jlexuus-Bu3zyanuzanus
Tpancopmaluii KoopauHaT (IeMoHCTpaIs BU3yalln3aluu
TF2» cucteM KoopauHar B RViz 2)
5. 8 Jlexuus «THCTpYMEHTHI [TpoGnemHoe oOyyeHue (aHanu3
BU3YITU3AIUH U CUMYJISLIANY (bU3MKK B3auUMOICHCTBUS
00BEKTOB B CUMYJISITOPE)
6. 8 Jlexuwms «Jlokanuzanus u WNuTtepakTuBHas nexuus, pazoop
noctpoenue kapT (SLAM)» JITOPUTMOB KapTorpaduu Ha
npuMepax
7. 8 Jlexums «MHTETpamus ¢ Case-study (pazb6op mpumepoB
anmapaTHbIM oOecrieueHueM» MIPOMBIIIJICHHOTO TIPIMEHEHUS
ROS-cucrem)
8. 8 Jlaboparopuas pabota No2. Pabora na I1K, pemenwne
Peanu3zanus oOMeHa 1aHHBIMU npogeccuoHaIbHO-
4yepe3 TOMUKU OpPUEHTHPOBAHHBIX 33724
9. 8 JlaGopatopHas pabota Ne5. MeTton npoeKToB,
Pabora ¢ mapamerpamu u MMHUTAMOHHOE MOJICIIMPOBAHHE
Launch-daiimamu
10. 8 Jlaboparopuas pabota Ne§. NudopmannoHHo-
MogenupoBanue poboTa B KOMMYHHKAITHOHHBIE
Gazebo TEXHOJIOTUH, padoTa B
CUMYJISTOpE
11. 8 JlaGopatophas pabota NelO. PaboTa B ManbIx rpymnmnax,
Kaprorpadust u SLAM KOMAaH/THOE BBIIIOJIHEHHE
WHXCHEPHBIX 3a71a4
12. 8 JlaGoparopHas pabora Nel2. IT-TexHOMOTHH, IPOSKTHBIH

DuHaIBHBIN IPOEKT:
WNHTerpanus cucrtem
YIIPABJICHUS

METO 00ydeHus
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7. VUEBHO-METOJAYECKOE U WTH®OPMAIIMOHHOE OBECITEYEHUE
TACIATITAHBI

7.1. IlepeyeHb OCHOBHON M JONOJHUTEIbHON Y4eOHOM JINTEpPaTypbl

Cnmcok 0CHOBHOM JINTEPaTypPbl

1. Jlxozed, JI. Uzyuenue poboroTexnuku ¢ momonisio Python / JI. [Ixo3ed ; mepeBon A. B.
Kopsarun. — Mocksa : JIMK IIpecc, 2019. — 250 c. — ISBN 978-5-97060-749-7. —
Tekcr : anexrponusiii // Ludposoit o6pazoBatensHbiii pecype IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/124552.html (mata oOpamenus: 21.12.2025). —
PexxuM nocTyna: uist aBTOpU3UP. NOJIb30BaTENeH

2. Ionuapyk, C. B. AnmunucrpupoBanue OC Linux : yue6Hoe nocobue / C. B. 'onuapyk.
— 4-¢ u3n. — MockBa : HUuTepHer-YHuBepcurer MHbopmarmoHHblx TexHOIOTHIA
(MHTYWUT), Aii ITu Ap Menua, 2024. — 163 ¢. — ISBN 978-5-4497-2432-8. — Tekcr :
anextponHsiid // LudposBoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/133916.html (mara oOpamenus: 21.12.2025). — Pexum
J0CTyHAa: JUIsl aBTOPU3UP. NOJIb30BaTENeH
3. yctpos, A. C. OCHOBBI NIPHUKIIAJHOTO NMPOTPaMMHUPOBaHUs Ha si3bike Python : ydueGHOe

nocobue / A. C. UlycrpoB. — Mocksa : Aii [Iu Ap Menua, 2026. — 91 ¢. — ISBN 978-
5-4497-4770-9. — Tekcr : snexrpoHHbI // IludpoBoii odpasoarenbHbIl pecypc PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/154932.html (marta oOpameHus:
21.12.2025). — PexuM octyna: Jyis aBTOPU3UP. MOJIH30BATEICH

Cnmcok 10N0JTHUTEIbHOH JTUTEPATYPbI

1. AbnpaxmanoB, M. U. f3pik nporpammupoBanust Python : yuebnoe mocobue / M. U.
AOGapaxmanoB. — Mocksa : Al [Im Ap Menua, 2023. — 171 ¢. — ISBN 978-5-4497-
2251-5. — Tekcr : anextponHsIi // [ludpoBoit oopazoBarenbubiii pecypc IPR SMART

[caiit]. — URL: https://www.iprbookshop.ru/132570.html  (mara  oOpamieHus:
21.12.2025). — PexuM mocTtyna: Jyis aBTOPU3UP. MOJIb30BATEIICH
2. l'opbauenko, B. WM. Mamunnoe oOydenue: HacTpauBaeM I[1O, roToBUM JaHHBIE,

a”Hanmu3upyeM : npaktuueckoe nocodue / B. U. I'opbGauenko, K. E. CaBenkos, M. A.
MamaxoB. — Mocksa, Anmatsl : At [Ilu Ap Menua, EDP Hub, 2024. — 248 ¢. — ISBN
978-5-4497-2314-7. — Texkcrt : anexktpoHHslii // Lludpooit o6pazoBarensHblil pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/133452.html (mata obparenus:
19.12.2025). — PexxuM I0CTyMA: Uil aBTOPU3UP. MOJIH30BATEIICH.

3. EnuceeB, A. . OcHOBbl aJMHUHUCTPUPOBAHUSA M CHUCTEMHOTO HPOrPaMMHUPOBAHUS B
ornepaunoHHoi cucreme Linux. B 2 gactsax. Y. I : yueObnoe nocobue / A. . Enucees, A.
B. Sxosnes, A. C. [epsOun. — Tam00B : TamOG0BCKuUI TOCYJapCTBEHHBIN TEXHUYECKHA
yausepcuteT, 96C ACB, 2020. — 80 c. — ISBN 978-5-8265-2248-6 (u.1), 978-5-8265-
2247-9. — Texkcr : anexTponHsbli // [ludpoBoit oopazoBarenbubiii pecypc IPR SMART
[caiit]. — URL: https://www.iprbookshop.ru/115729.html  (mata  oOpareHus:
21.12.2025). — PexuM ocTyna: Jyis aBTOPU3UP. MOJIH30BATEICH

7.2. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTu «AHTEepHET»

https://docs.ros.org - Odunmanbuelii cat nokymentanuu ROS 2 (Robot Operating System 2)
https://moveit.ros.org - ITpoekt Movelt (ppeitmBopk aast Manumynstopos B ROS)
https://navigation.ros.org - Hasuranmosssiii crek Nav2.

https://github.com/ros2/tutorials - GitHub-penosutopuii ROS 2 Tutorials
http://window.edu.ru- EauHoe okHO AocTyma K 00pa3oBaTeIbHBIM pecypcam;
http://fcior.edu.ru - ®enepanbHblil IEHTP HHPOPMAIIMOHHO-00Pa30BATEIILHBIX PECYPCOB;
http://elibrary.ru - Haydnas snexkrponHas Oudianorexa.
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https://www.iprbookshop.ru/124552.html
https://www.iprbookshop.ru/133916.html
https://www.iprbookshop.ru/154932.html
https://www.iprbookshop.ru/132570.html
https://www.iprbookshop.ru/133452.html
https://www.iprbookshop.ru/115729.html
https://docs.ros.org/
https://moveit.ros.org/
https://navigation.ros.org/
https://github.com/ros2/tutorials
http://window.edu.ru-/
http://fcior.edu.ru/
http://elibrary.ru/

7.3. UndopManoHHbIE TEXHOJIOTH, JIMLIEH3HOHHOE IPOrPaMMHOe o0ecnieyeHne

JIM1eH3MOHHOE MPOrpaMMHOE obecrieueHue PeKkBHU3HTHI JTUIIEH3UN/ JOTOBOPOB

MS Office 2003, 2007, 2010, 2013 Crenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JIuuensus 6eccpounas

Antuupyc Dr.Web Desktop Security Suite | JIumeH31OHHBIH cepTU(UKAT
Cpok nevictBust: ¢ 24.12.2024 no 25.12.2025

KoncynpranT [Liroc Jorosop Ne 272-186/C-25-01 ot 30.01.2025 r.

[Tudposoii 006pa3oBaTeNbHBINA pecypc JIuuensuonnslii jorosop Ne 12873/2511 ot

IPR SMART 02.07.2025 r. Cpok netictBus: ¢ 01.07.2025 .
10 30.06.2026 1.

becnmatroe 110

Sumatra PDF, 7-Zip

Ornepanmonnas cuctema Ubuntu Linux 22.04 LTS (ceo6oaroe ITO (GNU GPL))

Cpena Robot Operating System (ROS 2 Humble) — (ceo6oxuoe T1O (Apache License 2.0))

Cumynstop Gazebo — (cBobonnoe I10 (Apache License 2.0))

WuaTerpupoBanHas cpena paspadotku Visual Studio Code (cBobomuoe T10).

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

8.1. TpeGoBanus k ayiuTOPpUAM (MOMeEIIEHUSIM, MeCTaM) /1JIsl MPOBeieHUs] 3aHATHI

1. Yuebnas aynuTopust 1js TPOBEACHUS 3aHATUN JEKIMOHHOTO THIA!

- Habop  JCMOHCTPAllUOHHOTO  OOOpYAOBaHWS H  Y4EOHO-HAIJBIIHBIX  IOCOOMIA,
00ecreunBaroNX TEMaTUYECKUE UIUTFOCTPALIMH: TPOEKTOP, IKPaH, HOYTOYK;

- CIeUaM3UPOBaHHass MeOeNb: CTOJN IMPEeroJaBaTeNIbCKU, CTYN JUIsl TpEenojgaBaTess, CTOJ
YUEHUYECKUH, CTYNl yUeHUYECKUH, I0CKa ydeHnueckas, TymOa kadepa.

2. VYuebHas ayauTopus JUIsI NPOBEICHMUS 3aHATUH CEMUHApCKOrO0 THIA, KYpPCOBOIO
MPOEKTUPOBAHUS  (BBIIIOJHEHUE KYypCOBBIX palOT), TPYNNOBBIX U  HMHAWBUAYAIbHBIX
KOHCYJIBTALMHI, TEKYIIEr0 KOHTPOJIA U IIPOMEKYTOYHON aTTECTALUMU:

- TEXHUYECKHE CpeAcTBa OOyueHus, ChyKallue g IpeaocTaBlieHus yueOHOH HHQopmanuu
OONBIIONW ayAUTOPUM: MEPEHOCHOW MPOEKTOp, IMEPEHOCHON HACTeHHBIH SKpaH, HOYTOYK,
CHUCTEMHBIH OJIOK, MOHUTOP, TUI0TTEP, MDY

- CHeLMaIU3UpOBaHHAs MeOeNb: CTOJ IpPEenoJaBaTeNbCKUM, CTYN AJs MpernojaBarens, CTOJ
YYEHUUYECKUH, CTYJ YYEHUUYECKH, CTOJI KOMIIBIOTEPHBIH, T0CKA YIEHUYECKAas.

3. [Tomernienue s cCaMOCTOSITENHLHOM pabOTHI.

bubnuoreuHo-u3aaTeTECKUN EHTP.

Otnen oOcmyKMBaHUS MEYATHBIMU U3/IaHUSAMU: KOMIUIEKT MPOEKIMOHHBIN, MYJIbTUMEIUINHBIN
000pyI0BaHUE: SKpaH HACTEHHBIH, IPOEKTOP, HOYTOYK; pabouue cToibl Ha 1 MecTo, CTYbs.
Otnen oOcnyKMBaHUS 3JIEKTPOHHBIMU M3/IaHUSMU: UHTEPAKTUBHAS CHCTEMa, MOHUTOD, CETEBOMI
TE€pMUHAJI, IEPCOHANIbHBINA KomMbloTep, MDY, npunTtep, padboune cTossl Ha | MECTO; CTYIbS.
HNndpopmannonHo-6ubarorpadguyeckuii  oTaen: MepcoHalbHBI KOMIBIOTEP, cKaHep, MOV,
pabGouue cToibl Ha 1 MeCTo, CTYIbS.

8.2. TpeGoBanusi kK 000py/10BaHIIO PAG0OUYMX MeCT NMpenoaaBaTess i 00yYaIIHXCS

1. PaGoyee mecTo mpemnoiaBaresnis, OCHAIIEHHOE HOYTOYKOM.
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2. Pabodyee MecTo 0O0ydYaroLIErocs, OCHALIEHHOE KOMIBIOTEPOM C JOCTYIHOM K CETH
«HTepHET», AN pabOTHl B 3JIEKTPOHHBIX 00pa30BaTEIbHBIX Cpellax, a TaKxke A paboThl ¢

AJIEKTPOHHBIMHU Y4eOHUKAMU.

8.3. TpeOoBaHus K cienMaJIu3uPOBAHHOMY 000PY/10BAHUIO

OTCyTCTBYIOT
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9. OCOBEHHOCTH PEAIMBAIIMU JUCHUIIJINHBI 111 UHBAJIM/10B U JIMIY C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMM 31OPOBbA

Jnst obecriedeHus: 0Opa3oBaHHUsl HMHBAIMIOB W OOYYAIONUXCA C OTPaAaHHMYCHHBIMH
BO3MOXXHOCTSIMU 3/I0pOBbsl pa3palaThiBaeTcs (B ciiydae HEOOXOAMMOCTH) aJanTHpOBaHHAas
oOpa3oBaTenbHasl MPOTpaMMa, WHIWBHIYaIbHBIM YYEOHBIN IJIaH C y4E€TOM OCOOCHHOCTEH WX
NCUXO(pU3UUECKOTO Pa3BUTUS U COCTOSHHSA 3/J0POBbS, B YaCTHOCTH IPUMEHSETCS
WHAUBUIYAILHBI MOMXO0J K OCBOSHHUIO JHUCUUIUIMHBI, WHIAWNBUAYAIbHBIC 3aJaHus: pedeparsl,
MUCbMEHHBIE PA0OTHI M, HA00OPOT, TOJBKO YCTHBIE OTBETHl U JHAJIOTH, WHAUBHyaJbHBIE
KOHCYJIbTAIlK, UCIOJIb30BaHUE JUKTOQOHA U JIPYIMX 3alHCHIBAIONINX CPEACTB  JUIS
BOCITPOM3BEJICHHUS JIEKIIMOHHOI'O U CEMUHAPCKOr0 MaTepuara.

B mensx oOecrieueHuss oOOydaroOlmUMXcss WHBAIUAOB W JIMIl C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMH ~ 37I0POBbSl  KOMIUIEKTyeTcs (POHJ OCHOBHOM y4yeOHON IUTEpaTypoil,
aJaTUPOBAHHOW K OTPAaHUYCHUIO SJICKTPOHHBIX OOPa30BATEIBHBIX PECYPCOB, JOCTYI K
KOoTOpeIM opranuzoBaH B BUIL[ Axamemun. B OuGnamoreke nNpoBOASATCS WHIAMBUIYaJTbHBIC
KOHCYJIBTAIIMH JIJIs1 JaHHOW KaTErOpUU TOJIb30BATENICH, OKa3bIBACTCS MIOMOIIL B PETUCTPALIUU U
UCIIONIb30BAaHUM  CETEBBIX M  JIOKAJbHBIX JJEKTPOHHBIX  0Opa30BaTENBHBIX  PECYpPCOB,
MPEIOCTABIIAIOTCS MECTA B YUTAIHHOM 3aJI€.
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®OHJ OHEHOYHBIX CPEJICTB

IIpuaoxenne 1
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1. MACITIOPT ®OHAA ONEHOYHBIX CPEACTB 110 JUCHUIIJIMHE
IIporpammupoBanue B ROS

1. KOMHeTeHHI/II/I, (l)opanyeMble B IIpomecce N3yJYCHU s TUCHUIIJINHBI

Nupekc PopMynUpOBKa KOMIIETCHIIUN

OIlK-1 CrniocobeH MOHMMATh MPUHIMITEI pa00THI COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTUH U UCIOJIb30BaTh UX /IS peIlieHHs 3a/1a4 podhecCUOHATbHON
NeATENbHOCTH

OIIK-2 CrniocobeH pazpalbaTbiBaTh ATOPUTMBI U KOMIIBIOTEPHBIE IIPOTPAMMBI,

IIPUITOJHBIC I NPAKTHUYCCKOTO ITPUMCHCHU A

I1K-2 CriocoOeH Mpou3BOIUTh KOMIUIEKCHYIO HACTPOHKY MEXaTPOHHBIX H
POOOTOTEXHHUECKUX CHCTEM, HCIIONB3Ys MPOTPAMMHOE O0eCTICUeHUe
KOHTPOJUIEPOB U ynpasistomux IBM, ux cucreM ynpapiieHust

2. Tanbl (OPpMUPOBAHNUS KOMIIETEHIIUHM B MPOIecce OCBOEHUSI I CUMILIMHBI

OcCHOBHBIMU 3TanamMu (pOPMHUPOBAHUS YKAa3aHHOW KOMIIETEHIIMHM MPU H3y4EHUH
00y4aromMMHCs JUCLUILIMHBI SBISIIOTCS MOCIEA0BATEIbHOE U3YYEHHUE COJIEPIKATEIIBHO
CBSA3aHHBIX MEX]ly cO00M pa3zenoB (TeM) yueOHbIX 3aHATHI. M3yueHnue kaxaoro pasaena
(Tembl) TMpeAnojaraeT OBJIaJCHHE OO0YYarOUIMMHUCS HEOOXOJUMBIMH KOMIIETEHLIHUSIMH.
PesynbraT arrecranuu  oOyyaromMXCSl Ha pa3MYHBIX d3Tanax  (OpMHUPOBAHUS
KOMIIETEHIMI MOKa3bIBAET YPOBEHb OCBOEHUSI KOMIETEHINI 00y4aroIMUCH.

OTanHoCTh (POPMUPOBAHUS KOMIIETEHIIMN NPSIMO CBS3aHA C MECTOM JUCIUIUIMHBI
B 00pa3oBaTeIbHOM MpOrpaMme.

Pa3jennbl (TeMbl) IUCHUNIJIMHBI ®opMuUpyeMble KOMIIETCHIUH
(xoabI)
OI1K-1 OI1K-2 I1K-2

Paznen 1. ApxutekTypa 1 OCHOBBI + +
¢bynkunonuposanust ROS 2
Paznen 2. KommyHUKallMOHHBIE MEXaHU3MBI U + + +
UHTEpQeHChI
Paznen 3. Onucanue pobota, BU3yanuszauus u + +
MOJIETTMPOBAaHUE
Pa3nen 4. Cuctemsl BOCIpUATHS, HABUTALUU U + +
MHTETpalys NporpaMMHOro 00ecredeHust
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3. Iloka3areyin, KpMTEPUU U CPEACTBA OLIEHUBAHMSI KOMIIETeHIMA, (POPMHPYEeMBbIX B MpoLecce U3YyUYeHH s TUCHUILTUHBI

HNuaukatopbl
JOCTUKEHUSI
KOMIIETEHUH

Kputepnn onennBaHus pe3yIbTaToOB 00y4eHHUs

CpencTBa oleHUBaHMS Pe3yJILTATOB

o0yyeHust
Hey/10BJ1eTB Y/I0BJIETB X0po1o OTJIMYHO Tekymmit IIpomexyrounas
KOHTPOJIb aTTecTanus

OIIK-1 Croco0en

MOHUMATH NMPUHIHUIIBI paﬁDTI)I COBPEMEHHBIX I/IH(l)OpMalII/IOHHLIX TEXHOJIOTHIl M MCI0Jb30BaTh UX IJIA PCeUICHUSA 3a1a1

npodeccuoHaAILHOI e TeJIbHOCTH

OIIK-1.1. ITonumaer OtcyrcTBUE IToBepxHOCTHOE 3HaHMEe NPUHLIMIIOB I'myOokoe noHumanue | YCTHBIM
HIPUHLUI paboThI U 3HaHUi 0 3HaHHe pabotsr ROS 2, HPUHIUIIOB orpoc,
IIPEUMYIIECTBA IPUHLIAIIAX apxutekTypsl ROS 4E€TKOE MOHUMAaHUE (GyHKIIMOHUPOBAHUS TectupoBanue
coBpeMeHHbIX UT pabotsl ROS 2 u 2, 3aTpyAHEHUS B APXUTEKTYPhI ROS 2 u npeumymiect
DDS. 00BSICHEHUHN pacrpeieIeHHbIX DDS nns
IIPEUMYILECTB CHCTEM. POOOTOTEXHUKH.
middleware.
OIIK-1.2. Ymeer He ymeer Hactpausaer cpeny | CamocTOATENBHO JemoHCcTpHUpYyeT 3amura JIP,
paboTats ¢ HACTpauBaTh CPEy | 1O UHCTPYKIIUH, HacTpauBaeT pabouee | cBOOOIHOE BIIaZICHUE TectupoBanue
coBpeMeHHbIM [IO mpu | ROS 2 n JIONyCKaeT OUIMOKKU | OKpY)KEHUE, YBEPEHHO | HHCTpPYMEHTapHeM
penieHuu 3aaad npod. | Moab30BaThCA pu padoTe B Brnageet CLI ROS 2 nns pemenns
JESATEIBHOCTH TEPMHUHAIIOM TEPMHHAJIE. MHCTPYMEHTAMH. CJIOKHBIX 3a/1a4.
Linux.
OIIK-1.3. IIpumensier | He Bnageer Beinonuser YMeeT KOppEKTHO [IpodeccuonanbHO 3amura JIP
npukianxoe [10 ms HaBbIKaMU OINMCAaHNE MAKETOB U | JJOKYMEHTHUPOBATh odopmiisieT
pa3paboTKu U ONMCAHHUS uHTEepdeiicoB co CTPYKTYpY ITaKETOB JOKYMEHTAIUIO K KOy
odopmiieHus IIPOrpaMMHBIX 3HAYUTEIIbHBIMU (package.xml) u W apXUTEKTYPHBIM
JOKYMEHTaluu uHTEpQEicoB 1 OLIMOKaMHU. uHTepdeiicoB (.msg, pELIEHUsAM B cpelie
MIaKETOB. SIV). ROS.

OK3aMeH

OIIK-2 CnocoOeH pa3padaTbiBaTh AJITOPUTMbI H KOMIIBIOTEPHBIE IPOrPAMMbl, IPUIOJAHbIE VIS PAKTHYECKOr0 IPUMEHEHH S
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OIIK-2.1. Bmaneer Kon ue pabotaer Kon pabotaet, HO I'pamoTtHO ucnonb3yer | Pa3pabareiBaet 3amura JIP
OCHOBaMU WIH COZIEPIKUT HapyIlIeHa JIOrMKa APIROS 2 na 3¢ deKTUBHbIE,
MIPOrpaMMHUPOBAHUS HA | KPUTHUYECKUE obmeHa Python/C++ nmnst MacITabupyemMbie
S3BIKaX BBICOKOTO CHUHTaKCUYECKHE COOOILICHUAMU pa3paboTku 6A30BBIX | IPOTPAMMBEI
YPOBHS OLLIMOKH. MEXIY y3JaMH. y3JI0B CUCTEMBI. yIIpaBJICHUS C
HCII0JIb30BaHUEM
OOIl.
OIIK-2.2. 3naer OtcyTcTBYET Criocoben CamocTosiTenbHO [IpoekTupyer 3amura JIP
OCHOBHbIE 0JIOKH IIOHUMAaHME CBSI3U | BBIIIOJHUTH UHTETPUPYET MOJIEIH | CIIOKHBIE CUCTEMBI
MATLAB u criocoGeH | MeXIy MOAEISAMHU | IPOCTEHIIYIO YIPABJICHHUS C YIIPaBJICHMUS,
pa3pabarbIBaTh MOJIENIN | M IPOIPAMMHOMN MHTETPaLUI0 MOAEIH | IPOrpaMMHBIMU 00beTuHSA
Cpenou. cROS ¢ y3namu ROS 2. CUMYJIALINIO U
IIOCTOPOHHEH pOorpaMMHbIe
TOMOUIBIO. MOJTyJIN.
OIIK-2.3. Ucnonb3yer | He ymeer Hcnons3yer VYBepeHHo ucnoas3yer | Macrepcku npumMensier | 3amura JIP
CpEICTBA NPUKIATHOIO | UCIIOJIb30BATh 0a30Bble CpeACcTBa rviz, rqt u rosbag s | KHCTPYMEHTHI OTJIAAKH
I1O st 000CHOBaHMST | MHCTPYMEHTBI BU3YyaJIU3al1H, HO aHau3a u U aHanu3a Jyis

PE3yJIbTaTOB PELICHUS
3aja4 npod.
JESTSIbHOCTH

MOHUTOPHHTA U
aHaJIM3a JaHHBIX.

3aTPYIHSAETCS B
MHTEpIpEeTauuu
JTaHHBIX.

000CHOBaHUS pabOThI
CHCTEMBI.

ONTUMHU3ALNUU PaOOTHI
pobora.

OK3aMeH

ITIK-2 Cnoco6eH npou3BOANTH KOMILIEKCHYI0 HACTPOIKY MeXaTPOHHBIX H POOOTOTEXHHYECKHX CHCTEM, HCIOJIb3Ysl POrpaMMHoe obecrieyeHne

KOHTPOJLJIePOB U ynpasJsaomux IBM, ux cucrem ynpasjieHust

I1IK-2.1. Bemonsser He ymeer AHanusupyer YcnemHo IIpoBoaut VYcrubiit OK3ameH
aHaJIn3 TEXHUYECKOM COIIOCTaBIISTh TpeOoBaHUS aHAJIU3UPYET KOMIUIEKCHBIN aHaIM3 | OIpoc
JOKYMEHTAIUH U TpeOOBaHUS K YaCTUYHO, AONYyCKas | TpeOOBaHUS U TpeboBaHUil U

(GYHKIIMOHATIBHBIX poboty ¢ oIMOKY B BEIOOpE 00OCHOBBIBAET BHIOOP | MPOEKTHPYET

TpeGoBaHuUH K BO3MO>KHOCTSIMHU UHTEpdEicoB. MIPOrPaMMHBIX ONITUMAJIEHYIO

MEXaTPOHHOM WK ROS. MOJyJIEH. ApPXUTEKTYPY CUCTEMBI.
POOOTOTEXHUYECKOM

CHCTEME

[1IK-2.2. Onpenenser 3arpynHseTcs B BeiOupaet BepHo onpenenser ObecneunBaeT 3amura JIP,
cocTaB 00OpyJOBaHUs, | BEIOOpE uHTEephEnCh COCTaB O0OpPYZOBaHUS | TIOJHYIO TecTupoBanue
uHTEepdeich uHTEepdeiicoB IIPaBWJIBHO, HO U TpeOOBaHUS K COBMECTUMOCTD

B3aUMOJICHCTBUS U B3aUMOJICHCTBUSA omudaercs B IPOrpaMMHO- 000pyOBaHus U

TpeOoBaHUS K (Ethernet/Serial). napamerpax anmapaTHOM BBICOKOYPOBHEBOTO

MPOrPaAMMHO- HACTPOMKU CBSI3HU. HACTPOMKE. ITO cucremsl.
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armapaTHON HaCTPOMKeE

[1K-2.3. Beinoausier
MOJIKJIFOUEHUE
KOHTPOJJIEPOB U
yrpasisiromux 9BM,
HaCTPOMKY KaHAJIOB
CBSI3U U
KOH(HUTypaIuio
CHCTEMBbI

He moxer
HaCTPOUTH CBS3b
MEXIY
yIpaBJsronen
OBM u
KOHTPOJIJIEPOM.

HacrpauBaer cBs3b
CO 3HAYMTENHHBIMU
nepebosMu B
oOMeHe JaHHBIMH.

YBepeHHo
HACTpanBaeT KaHaJIbI
CBSI3U U 00€CIICUHBACT
cTaOMILHBIN 00OMEH
COOOIIEHUSIMH.

JleMoHCTpHUpYET
MacTepCTBO B
KOMIUJIEKCHOM
HacTpoMKe
pacrpeeeHHOM

CUCTEMBI YIIPABJICHUA.

3ammra JIP
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4. KommiekT KOHTPOJIbHO-OUECHOYHBIX CPEACTB MO JUCHUIIJIHHE

CEBEPO-KABKA3CKAA TOCYJAPCTBEHHAA AKAJIEMUA

Kadenpa «MexaTpoHHbIe U POOOTOTEXHUYECKHE CHCTEMbI»

HepequL BOIIPOCOB IJIsl 9K3aMEHa

[Tonstue middleware B poGoroTexnuke. Haznauenue u ucropus pazpurusi Robot Operating
System.

OcHoBHble oTanuug apxutektypbl ROS 2 ot ROS 1.

Ponw cranmapra DDS (Data Distribution Service) B o6ecriedeHun oOMeHa qaHHbIME B ROS
2.

Crtpykrypa pabouero npoctpancta (Workspace) u nmakera (Package) B ROS 2.

Hasnauenue daitnos package.xml u setup.py (umu CMakeLists.txt) B cTpykType nakera.
Cucrema coopku Colcon: ocHOBHBIE KOMaHbl U IPUHIUIIBI PAOOTHI.

Konuemnus rpada Berancnenwnii. [lporpamMmvusie y3mel (Nodes) ¥ X KU3HEHHBIN IUKII.
Mexanusm B3aumogeictus «M3narens — Iloamucumk» (Publisher — Subscriber) uepes
TOTIHKH.

Untepdeiicer  cooOmiennit  (.msg): CTPyKTypa, CTaHAApTHbIE TUIBI U  CO3JIaHUE
MOJIb30BATEIBCKUX COOOIICHUIA.

Knuent-cepBepHoe B3auMoielicTBHE: MEXaHU3MbI U IPUMEHEHHUE CepBUCOB (Services).
WuTepdeiicbl cepBUCOB (.SI'V): OIMMCAHUE 3alIpOCa U OTBETA.

HeiictBus (Actions) B ROS 2: ctpykTypa (1ienb, oOpaTHasi CBsI3b, pe3yJbTaT) U OTIUYHUS OT
CEPBHCOB.

Cucrema napamerpoB B ROS 2: HazHadeHue, padora ¢ YAML-daiinamu.

Ucnons3zoBanne CLI-uHCTpyMEHTOB i oTianku (ros2 node, ros2 topic, ros2 service, ros2
param).

Hasnauenue u crpykrypa Launch-¢aiinos Ha s3sike Python.

[Tepeonpenenenue umeH (Remapping) u nepenava aprymenToB B Launch-gaiinax.
Onucanne po6otoB B hopmate URDF: ocnoBubie Teru (link, joint, visual, collision, inertial).
Hcnonb3oBaHue MakpocoB Xacro AJsi ONTUMHU3AIMKM OMMCAHUS CIO0KHBIX KMHEMaTHYEeCKHX
CXEM.

Cucrema tpanchopmanuii koopauHat TF2: nepeBo TpaHchopmauuid, cTaTHdeckue Hu
JTMHAMAYECKHE TPAHCIISATOPHI.

WNHctpymenT Buzyanuzaiuu RViz 2: OCHOBHbIE BO3MOXHOCTH M THIBI OTOOpa)KaeMbIX
JTAHHBIX.

®dusnueckoe Monenuposanue B Gazebo: unrerpanus URDF-monenelr m ucnonb3oBaHue
TUTarMHOB.

Ocobennoctu pabotel ¢ ceHcopamu B ROS 2: 06paboTka AaHHBIX JIa3epHBIX JalbHOMEPOB
(LaserScan).

PaGora ¢ BuaeoganasiMu 1 ocHOBBI HTErparmu OpenCV B y3ner ROS 2.

Konnermmms SLAM (ogHoBpemeHHast HaBuTanus u kaprorpadus) B cpeae ROS 2.
[TocTtpoeHne M coxpaHeHHE S3JEKTPOHHBIX KapT IMOMELIEHWH ¢ ucnoiab3oBanueM SLAM
Toolbox.

ApPXUTEKTYpa HaBUTAIMOHHOrO cTeka Nav2: MJIaHUPOBIIMKKA MYTH M KapThl CTOMMOCTHU
(Costmaps).

Kuznennsrit nukn y3noB (Managed/Lifecycle Nodes) B kontekcre Nav?2.

Jlokanu3anust poOoTa Ha KapTe: UCIoJIb30BaHue (puiIbTpa yacTull U maketa AMCL.
OpeitMBOpK ros2_control: apXxuTekTypa U B3auMoJIeiiCTBHE C anmapaTHON YacThio.
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31.

32.

33.
34.

35.

36.
37.
38.
39.
40.

HcnonwzoBanue Micro-ROS ans uHTErpanum MUKPOKOHTPOJUIEpOB B 00mIyt0 ceth ROS 2.
JloGaBieHHbIE BONIPOCHI:

[MIpodunmu kagectBa oOcmyxuBanus (QoS) B ROS 2: wHagexsocth (Reliability),
nosiroBedHocTh (Durability), ucropus (History).

3anuch W BOCIPOU3BEACHHWE JAHHBIX C IMOMOIIBI0 rosbag?: Ha3zHaueHHWE W CICHAPHUH
MCIOJIb30BaHUA.

Pabora ¢ o6makamu Touek (Point Clouds) B ROS 2: popmaTsl nanubIix 1 6a30Basi 00paboTKa.
Hcnons3zoBanue Behavior Trees (nepeBbeB moBeneHus) B Nav2 mjis ynpaBJICHHS JIOTHUKOM
pobora.

Pacnpenenennsie cucrembl B ROS 2: HacTpoilka B3aUMOJECUCTBUSI HECKOJIBKHUX
KOMIIBIOTEPOB B OJTHOM CETH.

WuctpymenTsl rpadudeckoit otiagku: rqt_graph, rqt plot, rqt_console.

Co3znanue 1 UCIOJIb30BaHKE MOJIb30BaTeNbckux 0ubmuorek (Plugins) B ROS 2.

OcHogrbl 6e3omacHocTr B ROS 2: xonnenmust SROS2 u mudpoanue tpaduka.

YrpaBiieHre 3aBUCUMOCTSIMH B IIPOCKTE C MTOMOIIBIO YTUIUTHI rosdep.

TectupoBanue nporpaMMmubix Moayneid B ROS 2: ucnons3zoBanue pytest u launch_testing.
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OO0pa3en 3K3aMeHALIMOHHOT0 OMJIeTA ISl POMEKYTOYHOM aTTeCTALMHU

CEBEPO-KABKA3CKAA I'OCYOAAPCTBEHHAS AKAJIEMUA

Kadenpa «MexaTpoHbIe U pOOOTOTEXHUYCCKIE CUCTEMBI»

20 -20__ yueOHBIN TOX

DK3aMeHalMoHHbI omiieT Ne 1

o pucuumuse «IIporpammupoBanue B ROS»
Ut oOydaromuxcs HarpasieHus moarotosku 13.03.02 DnekTposHepreTika U AIEKTPOTEXHIKA

HDOd)I/IJ'IL «DIIEKTPOTSXHUICCKHNE KOMIUICKCH MEXaTPOHHBIX U DO6OTOTGXHI/I‘IGCKI/IX CHCTEM»

1. Ocnosusie konneniuu ROS 2: y31b1, TonukH, cooOmieHus. OnuinmmTe MexaHu3M ooOMeHa
maHHeIMH «3patens — Iloamucauky.

2. Cucrema Ttpancopmanuii koopaunHat TF2: HasHaueHue, CTpPyKTypa JepeBa
TpaHchopmaluii U posib B 3aa4aX HaBUTAIIMH POOOTOB.

3. Ilpaktuueckoe 3amanue: Onummure CTPYKTypy (aiina package.xml IS Makera Ha
a3bike Python, BKiIrodaromiero 3aBUCUMOCTH OT rclpy U std msgs.

3aB. Kadenpoit
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CEBEPO-KABKA3CKAA IT'OCYIAPCTBEHHAA AKAJIEMUA

Ka(benpa «MexaTpoHble ¥ pOOOTOTEXHUUECKUE CHCTEMBI))

KpuTepnn OICHKH 0TB€TA 06yqalomer0m Ha 3K3aMCHE

«OTIAMYHO» — OO0YyYaroIUiCs JEMOHCTPUPYET TIyOOKOe 3HAaHHE TEOPETHYECKOro MaTepHala,
cBoOOmHO Biageer TepmuHogoruer ROS 2. OTBET JOTMYECKH BBICTPOCH, apryMEHTHPOBAH,
MIPUBEJEHBI IPUMEPBI peau3aly IporpaMMHoOro koja. IIpaktuyeckoe 3a1anue BBIIIOJIHEHO BEPHO
U B IoTHOM 00beMe. CBOOOAHO OTBEUACT HA JOTIOTHUTEIHHBIC BOTIPOCHL.

«Xopomo» — o0yyaromuicss TBEpAO 3HAET MaTephal, TPAMOTHO €ro M3jaraer, He JOIYCKaeT
CYIIIECTBEHHBIX HETOYHOCTeH. Braseer oCHOBHBIMU HMHCTpyMEHTamH pa3paborku. [Ipaktuueckoe
3aJJaHUE BBITIOJIHEHO BEPHO, HO BO3MOXKHBI HE3HAUUTEIbHBIE 3aMevanus 1o odopmieHuto. OTBETHI
Ha JIONIOJIHUTEJIbHBIE BOIIPOCHI JaHbl 0€3 3aTpyJHEHU.

«Y10BJ1€TBOPHUTEJIBHO» — 00yyaronuiicss uMeer 0a30Bble 3HAHUSA 10 AMCLMILIMHE, HO JOIYCKaeT
OIIMOKHU B OMPEEIICHUSAX WM MPOrPaMMHBIX KOHCTPYKUUAX. Martepual usznaraercs (pparMeHTapHo.
C npakTHYECKUM 3a/JIaHMEM CIPABIISIETCS YACTMYHO WJIM MPU TMOMOIIM HABOJSIIHUX BOIIPOCOB
IIPENO1aBaTeIIs.

«Heyn0oB1eTBOPUTEIBHO» — O0YYaIOLIUIICS JEMOHCTPUPYET OTCYTCTBUE 3HAHUM MO 3HAUUTEIbHON
yacTh MaTepuasna, He BiajeeT 0a30BoM TepMuHosoruen (ysibl, tonuku, DDS). Ilpaktuueckoe

3aJaHKE HE BbIMOIHEHO. Ha mononHuTeIbHEIE BOIIPOCHI OTBETHUTDb HE MOXKCT.
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CEBEPO-KABKA3CKAS TTOCYAAPCTBEHHAA AKAJIEMUA
Kadenpa «MexaTpoHHbIe U POOOTOTEXHUYECKHE CHCTEMbI»

Hepe'{eHL BOIIPOCOB JIf YCTHOI'O OIIpocCa

Paznen 1. Apxurtekrtypa u ocHoBbI pyHKIHoHUpoBaHus ROS 2

1.

ISR RN

10.

Yro takoe Middleware u Kakyro poJib OHO HTPAET B COBPEMEHHBIX POOOTOTEXHUYECKUX
cucremax?

HazoBure kitoueBbie KOMIIOHEHTBI apXUTEKTypbl ROS 2.

B uewm 3akmrouaroTcst ocHOBHBIE Tpenmyiectsa rnepexonaa ¢ ROS 1 na ROS 2?

KakoBa posb cucteMbl cCOOpKH colcon M Y€M OHA OTIMYAETCS OT catkin?

Pacckaxxute 0 HazHaueHUH (aiinia package . xml. Kakue o0s3aTenbHbIC TETH OH COACPKUT?
Uro Takoe «y3em» (node) B monumanuu ROS 2 1 kak 0H B3aUMOJICHCTBYET C OTIEPAIMOHHON
cucreMon?

Kakum 00pa3oM ocCyIIecTBIsSIETCS HACTPOWKa IIEPEMEHHBIX OKpYKeHHUs (environment
variables) anst pa6otsl ¢ ROS 27

Kaxkue 3aaum pemiaer yruiimra rosdep B Mporiecce pa3padboTku?

UYro Takoe «rpad BHIYUCICHUN» U KAKUE SJIEMEHTHI B HETO BXOAST?

[TosicauTe CTpYKTYpY pabdodero mpocrpancTsa (workspace) u Ha3Hau€HHE MAIOK src,
build, install, log.

Pa3nen 3. Onucanune po6ora, BU3yaIu3anus 1 MOAeJIMPOBaHHE

P e

o N

10.

Jlns kakux neneit ucnonb3yercs popmat onucanus po6oros URDF?

[lepeunicinuTe OCHOBHBIE AIEMEHTHI Tera <link> M <joint> B URDF-gaiine.

B uem npenmy1ecTBO UCMONB30BaHUSI MAKpOsI3bIKa Xacro o cpaBHeHUIO ¢ yucTbiM URDF?
[TosicnuTe Ha3HaueHue cucteMsl Tpanchopmanuii koopaunat TF2. Yto Takoe «epeBo
TpaHchopmaruing?

Yem oTnnYaroTCs cTaTudeckue (static) u auHamuyeckue (dynamic) TpaHCISATOPHI B CUCTEME
TF2?

Ha3zoBute ocHOBHBIE BO3MOKHOCTH MHCTpyMeHTa RViz 2. Kakue tuns! gannbix (Displays)
MO’KHO BU3yaJIU3UPOBATH?

Kak ocymectsisercs unrerpauus URDF-moznenu ¢ puznyeckum cumynaropom Gazebo?
Uro Takoe nnarunsl (Plugins) B Gazebo u 3aueM oHM HYXHBI 1715 cBsizu ¢ ROS 27

Kakue tTunsl coenunenuit (joints) nogaepxxkuatorcst B URDF (fixed, revolute, continuous u
JIp.) ¥ Ye€M OHU OTJIMYAIOTCS?

Kak mpoBepuTh KOPpEKTHOCTH JiepeBa TpaHchopMaluii B TEPMHUHAJIE U C TOMOIIBIO
rpaduueckux cpeacTs?
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CEBEPO-KABKA3CKAS TTOCYIAPCTBEHHAA AKAJIEMUA
Kadenpa «MexaTpoHHbIe U POOOTOTEXHUYECKHE CHCTEMbI»

33}13]—[1/151 AJISl TEKYHIEro TeCTOBOro KOHTPOJIA

A. 3agaHus 3aKpbITOro TUNa (¢ BLIOOPOM OTHOI0 BEPHOI0 0TBETA):

1.

Yro sBJIsIeTCH OCHOBHBIM Ha3HaueHHeM Robot Operating System (ROS 2)? (OIIK-1)
a) Paszpabotka apaiiBepoB Tosibko st OC Windows.

0) ObecrieyeHue B3aMMOJCHCTBHSA MKy pacnpefieJleHHBIMA KOMIIOHEHTaMHU
POOOTOTEXHHMYECKOH CUCTEMBbI.

B) 3aMeHa OIepanroHHON cucTeMbl Linux.

r) [IpoekTrpoBaHre MEXaHMYECKHUX y3JI0B pOOOTa.

Kakas TexHOJIOTHA JIEKUT B OCHOBE 00MeHa coo0menusamMu B ROS 2 1y odecrieuenus
HaJe:KHOCTHU U peanbHoro Bpemenn? (OITK-1)

a) HTTP/2.

0) FTP.

B) DDS (Data Distribution Service).

r) Telnet.

Kakasi komaH1a ucnoJib3yercs /sl co3JaHus HOBOro nakera B ROS 2 ¢
HCIOJIb30BaHHEM cHCcTeMbl coopku colcon? (OIIK-2)

a) ros2 create package

6) ros2 build package

B) ros2 pkg create

F) mkdir package

B xakoM ¢aiijie nponuchIBAIOTCA 3aBHCUMOCTH NaKeTa U nHGopmanus 00 apTope?
(OIIK-1)

a) setup.py

0) package.xml

B) CMakeL.ists.txt

r) README.md

Yro nmpousoiier, ecjii B cMCTeMe 3ayCTUTh 1Ba y3Ja (Nodes) ¢ 0OAMHAKOBBIMU
nmenamu? (OIIK-2)

a) [Ipousoiinet cO0it Bceil CUCTEMBI.

0) Y3116l 00BETUHATCS B OJTUH.

B) OnuH 13 y3/10B Oy1eT aBTOMaTH4eCKH NepeMMeHOBAH WU OCTAHOBJIEH (B
3aBHCUMOCTH OT HACTPOEK).

r) CucremMa mpoOUrHOPUPYET KOH(MIUKT.

Kakoii Mexanu3m cBsi3u padoTaeT M0 NPUHIHILY «OJAUH KO MHOTHM» H He TpedyeT
noarsep:aenus gocrapku? (OIK-2)

a) Cepguc (Service).

6) Tonuk (Topic).

B) JlelicTBue (Action).

r) [Tapamerp (Parameter).
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10.

11.

12.

13.

14.

Jlns1 yero ucnoJib3yercsi yruanta rosdep? (OIK-1)

a) [yt KOMIUJISIIAA KOJIa.

0) JIyisi aBTOMAaTHYeCKOIl YCTAHOBKHM CHCTEMHBIX 3aBHCHMOCTel MaKeTOB.
B) Jlyis Bu3yanm3anuu rpada y3ios.

r) 75t IpOIIMBKY MUKPOKOHTPOJIJICPOB.

Kakasi komaHaa mo3BoJIsieT YBUAETH CIIMCOK BCEX AaKTUBHLBIX Y3J/I0B B Tekymeﬁ ceccum
ROS? (OIK-2)

a)r052 node list

0) ros2 info nodes

B)rosZ topic nodes

F)nodes -all

Yem JleiicTBue (Action) npuniunuaibao otimuaercst ot Cepsuca (Service)? (OIIK-2)
a) JletictBue ObICTpEE.

0) [JelicTBHe MO3BOJIAET MOJIYy4YaTh POMEKYTOUHYI0 00paTHYyI0 cBs3b (feedback).

B) CepBHC MOXET paboTaTh TOJIBKO HA OJTHOM KOMITbIOTEPE.

r) Huuem He oTninyaercs.

Kakoii popmat ¢paiijioB ucnoJib3yercs AJ1sl ONUCAHUA KHHEMATHYeCKO#l cxeMbl podoTa
B ROS? (IIK-2)

a) YAML.

6) JSON.

B) URDF (XML).

r) STL.

Yro Takoe TF2 B kouTekcre ROS 2? (ITK-2)

a) [Iporokon nepenavn BUIEO.

6) CucreMa OTCJIe;KMBAHUSI KOOPAUHAT U TPaHc(opMaLUii Me:K1y 3BeHbIMU Po0OTa.
B) ®opmar xpaneHus 6a3 1aHHBIX.

r) Tun UCIOTHUTENHHOTO MPUBO/IA.

Hucrpyment RViz 2 npennaznaven pos: (IK-2)

a) OU3NIECKOTO MOICITMPOBAHUS TPABUTAIIUH.

6) Hanncanus mporpaMMHOro KoJa.

B) Busyanu3anum JaHHBIX € CEHCOPOB M COCTOSIHUSI podoTa.
r) YrpasieHus: GUHaHCAMH ITPOEKTA.

Kakoii n3 ykazaHHBIX CHMYJISITOPOB SIBJISICTCH CTAHAAPTHBIM VISl TECTUPOBAHUA
aaroputmoB ROS? (OIIK-2)

a) Blender.

0) Gazebo.

B) AutoCAD.

r) Photoshop.

Kaxkoii THII cO001IEeHUS UCTTOJIB3YeTCS ISl Nepeavyd JAHHBIX € JIa3ePHOro AajlbHOMepa
(-ipapa)? (IK-2)

a) std msgs/String

6)sensor_msgs/LaserScan

B) geometry msgs/Point

r)navimsgs/Odometry

29



15.

16.

17.

18.

19.

20.

21.

22.

23.

Yro Takoe SLAM B MmoouibHo podororexnuke? (ITK-2)
a) Cucrema SKCTPEHHOI'O TOPMOKEHHUSL.

0) OnHOBpeMeHHAasi HABUTAIIUA M MOCTPOeHHE KAPThI.

B) [IpoTokon 6ecripOBOAHON CBSI3H.

r) MeTon 3apsaKu aKKyMyJsiTopa.

3a yto orBeuaer komnoHeHT Nav2 (Navigation 2) B creke ROS 2? (ITK-2)
a) 3a cOOpKy MaKeTOB.

0) 3a nu1aHUpOBaHUe MYTH U ABTOHOMHOE JIBHKeHHe PodoTa.

B) 3a ommcaHue BHEIIHETO BHJIA poOOTa.

) 3a MOHUTOPUHT TEMIIEPATypHI MPOLIECcCopa.

Kak Ha3piBaeTcss MeXaHU3M JTUHAMHUYECKOI HACTPOIKH y3.J1a 0e3 ero nepe3arpy3ku?
(OIIK-2)

a) Cpoiicta (Properties).

0) KoncranTtsl (Constants).

B) [lapamerpsl (Parameters).

r) [lepemeHHbBIE OKPYKEHHUS.

Kaxkoii s13b1k nporpammupoBanus HE noaaep:xuBaercsa opuuuajabsHo yepes
KJueHTckue oudaunorexkn ROS 2? (OIIK-1)

a) Python.

6) C++.

B) Fortran.

r) Java (uepe3 CTOpoHHHUE peai3alum).

J1Jis 3amycKa HeCKOJIbLKHX Y3J10B OHOI KoMaHaoi ucnouan3yores: (OIK-2)
a) ckpuntsl .sh. 6) Launch-daiiasl (.py). B) TekcTOBBIC (aiiib .txt. T) OWHAPHBIC (DAL,

YTo onuchIBaeT Ter <joint> B ¢aiisie URDF? (ITIK-2)

a) Buewnuit Bug neranu.

6) Cnocod coeiMHeHHUs M THII IBMKEHHUSI MeKIY ABYMS 3BEHbSIMU.
B) Maccy pob6ora.

r) Ha3zBanue mporpaMMHOTro makera.

Kaxkoii npodpunas QoS (Quality of Service) cienyer BbIOpaTh A1l KPUTHYECKH Ba)KHbBIX
komana ynpapiaenus? (OITK-1)

a) Best Effort.

0) Reliable.

B) Volatile.

r) Transient Local.

Yr1uaura rosbag2 ucnoansyercs nisi: (OIK-2)

a) CxxaTtust n300pakeHuil.

0) 3anucu 1 MocJIeAyIONIEro BOCIPOU3BeAeHHs MOTOKOB JTAHHBIX (COOOIEeHUi).
B) O4nCTKM ONEPAaTUBHOMN MAMATH.

r) [IpoBepku cunTakcuca Python.

Kak Ha3bIBaeTcsi 0OCHOBHAsI €AUHUIA IPOrPaAaMMHOro odecneyeHuss B ROS,
BbInoJiHsiIomasi Bbranciaenusi? (OIK-1)
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24.

25.

26.

27.

28.

29.

30.

a) [laxer.

0) ¥Y3ea (Node).
B) Tomnuk.

r) OyHKIus.

Kaxkoii ”HCTpyMeHT nmo3BoJisieT rpauyeck 0TO0Pa3uTh JepeBo TpaHchopmMaumi
cucrem koopaunat? (IIK-2)

a) view_frames (13 makera tf2_tools).

6) rqt plot.

B) rviz?2.

F) ls -1la.

151 yero B Hapuranuu Nav2 HCIoJIb3YIOTCS «KapThl crouMocTi» (Costmaps)? (ITK-2)
a) Jlnst pacdera CTOMMOCTH KOMIIOHEHTOB po0oTa.

0) 115 onpeiesieHUs 30H, B KOTOPBIX JIBHKeHHE PO00OTA 3anpelieHo UIH 3aTPyIHEHO.
B) JlJis XpaHeHus! TEKCTYD MoJa.

r) [lns ynpaBineHus: CKOPOCThIO IBUTaTENICH.

Kakasi onepanuonHas cucremMa siBJisieTcsi OCHOBHOIM U1 pa3padorku nog ROS 2?
(OIIK-1)

a) Windows 10.

6) macOS.

B) Ubuntu Linux.

r) Android.

Yro Takoe "Workspace" B ROS 2? (OIIK-2)

a) PaGounii cToi monp3oBaTes.

6) Cneniua/jibHO OPraHM30BaHHAS MANKA I pa3padoTKu U COOPKH NAKETOB.
B) OOnavyHOe XpaHUIUIIE KOJa.

r) OKHO TEKCTOBOTO pPelaKTopa.

Kakasi komanaa HUCIIOJIL3YETCH TJIsA CﬁOpKI/I BCEX ITAKETOB B paﬁoqu l'[pOCTpaHCTBe?
(OIK-2)

a) make all

6) cmake

B) colcon build

F) ros2 build

Yro Takoe DDS Domain ID? (OIIK-1)

a) Mg nmosip3oBarens B CUCTEME.

6) Yunca0Boi HaAeHTH(PUKATOP, NO3BOJISIOIIMII H30JIUPOBATH FPYNIbI POGOTOB B OHOI
CeTH.

B) Anpec caiita pa3pabOTYHKOB.

r) Kox ommbxu koMnumsum.

HNHcTpyMeHT rqt graph npeana3naved pis: (OIIK-2)

a) [TocTpoenus rpa@uKoB HaNPSKEHUSI.

6) Busyanuszanum rpadga B3anmMoaeiicTBus y3J10B U TONHKOB.
B) MozenupoBanust 3D-00bEeKTOB.

r) [IpoBepku CkOpOCTH UHTEPHETA.
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b. 3aganus oTkpbITOro Tuna (0e3 BApMAHTOB 0TBETA):

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Hanummure HasBanue popmara (haidioB, HCTIOIB3YEMBIX JIJISl CO3/IaHUS MAKPOCOB B OMMHCAHUU
po6otoB URDF. (IIK-2) (OtBet: Xacro)

Kak na3zwiBaercs mexanms3Mm cBsizu B ROS 2, paboraronuii mo npunnumy «3ampoc-OTBer»?
(OIIK-2) (OtBet: CepBuc / Service)

[Tepeunciure Tpu 00A3aTENBHBIX YACTH, W3 KOTOPBIX COCTOUT OITMCAHKE JCHCTBHUS B (aiiie
.action. (OIIK-2) (Otser: e, PesyabTaTt, O6paTHas cBsa3b / Goal, Result, Feedback)

Kakas yruiura ucnonbsyercss B ROS 2 1y1st yripaBieHUs 3aBHCHMOCTSIMHU ITAKETOB Ha YPOBHE
onepanuonnoit cuctemsl? (OIIK-1) (OtBer: rosdep)

Hanumure komanny (CLI), koTopasi mO3BOJISIET BRIBECTH COJEPKHUMOE COOOIIICHUIA
KOHKpeTHOro Tornuka B peaibHoM Bpemenu. (OIIK-2) (Otser: ros2 topic echo)

Kaxk Ha3bpIBaeTCst MpOrpaMMHBIN y3€eJ1, KOTOPBIH 00J1a/1aeT YeTKO ONPEAEICHHBIMU
cocrosiausamu (Unconfigured, Inactive, Active) u nepexogamu mexay Humu? (ITK-2)
(OtBet: JKu3nennblii mukJ y3aa / Lifecycle node)

HazoBuTe TeXHOIOTHIO, TO3BOJIAIONIYIO O0BEIUHATh HeCKoIbKo Launch-daiinos B oqun
cnoxHbIi crienapuii 3amycka. (OIIK-2) (Oteer: Brirouenue / Include)

Kakyto ponb B cucreme HaBuranuu Nav2 urpaet «['nodansusiii mianuposmuky» (Global
Planner)? (ITK-2) (OtBet: [locTpoeHne ONTHMAILHOTO MYTH OT TEKYIIEil TOUYKH 10 LeJTn
1o Bceil KapTe)

Kax Ha3wpIBaeTCSs HHCTPYMEHT IS TPOCMOTPA JIOTOB U OTJIa0YHBIX COOOIIECHHH B
rpaduueckom unrepdeiice? (OIMK-1) (OtBet: rqt_console)

Kakas 6ubmmoreka ucnonb3yercst B ROS 2 mis peanuzanmu y3mo Ha s3eike Python? (OIIK-
2) (OtBer: rclpy)

Haiite onpenencuue noustuio Middleware npumenurensHo k ROS. (OIIK-1) (OtBert:
IIpome:xxyTOo4uHOE porpaMMHoe obecnedeHue, ces3bipamee OC U npukIaIHbIe
NPOrpaMMbI)

Yro Takoe «OmomeTpusi» B 3aaauax moominbHoi pobororexuuku? (IK-2) (Orser: JlaHHble
0 nepemMelieHuH po0doTa, MOJTy4eHHBIE 110 JaTYNKAM IBHKCHHUsI, HAIPpUMep, JHKOAepaM
KoJec)

Hanummure pacimpenue ¢aiiino, B KOTOPEIX OOBIYHO XpaHATCS mapaMeTpsl y310B ROS 2.
(OIIK-2) (Otset: .yaml)

Kaxkas moacuctema B ROS 2 oTBeuaet 3a unTerpaiuio BeicokoypoBHeBoro I10 ¢
anmnapaTHeIMHA KoHTpoJutepamu apurareneii? (ITIK-2) (Oteet: ros2_control)

3aueMm Hy)eH (ailn setup.py B ROS-makete Ha si3bike Python? (OITK-1) (OtBet: Js
onpe/ejeHHs1 CKPUNTOB 3aNMycKa U KOHPUTYypauuu YCTAHOBKH NMAKeTa)

B uem 3akiouaetcs GyHKIUS «cTaTHYecKoro Tpancistopay B cucreme TF2? (ITK-2)
(OtBeT: Ilepenaya HeM3MEHHBIX BO BpeMeHHU TpaHchopMaluii Me:Kay 3BeHbSIMM,
HanmpumMep, oT 6a3bl Po6OTA K KeCTKO 3aKpenJIeHHOoii kamepe)

Kaxoit nmaker B ROS 2 ygame Bcero ncnons3yercs s pemenus 3anad SLAM B
nomemnenusx? (ITK-2) (Oreer: SLAM Toolbox / Cartographer)

Yro o3nauaeT abOpeBuarypa DDS, nexamias B ocHoBe ROS 2?7 (OIIK-1) (Otset: Data
Distribution Service)

Kaxoit ”HCTpyMEeHT BH3yaIn3aliy MM03BOJIseT YBHAETh 3D-Moaenb podoTa 1 00JIaKo TOYeK ¢
munapa onHoBpeMerno? (IK-2) (Otser: RViz 2)
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50. Kak HazpIBaeTcst mpoliecc M3MEHEHUSI IMEHHU TOHMKA WITH y371a 0€3 peIaKTUPOBAaHUS
ucxoHoro koja (mpu 3amycke)? (OIK-2) (Orer: Pemannunr / Remapping)

Kputepun oieHKH TeCTOBOIr0 KOHTPOJIA
no qucuutumne «IIporpammuposanue B ROS»
O1neHKa «OTJIMYHOY, €CIU PaBUIbHBIE OTBETHI cocTaBsrOT 100 - 85%
OreHKa «XOpOIIOY, €CIIM MPAaBUIbHBIE OTBETHI cOCTaBISIOT 84 — 70 %
OlieHKa «yIO0BJIETBOPUTEIBHOY, €CIIH MPABHIIBHBIC OTBETHI COCTABIAIOT 69 — 50 %
OrneHka «HEyI0BIETBOPUTEIIBHOY, €CIIN IIPABUIIBHBIE OTBETHI COCTABIAIOT 49 % 1 MeHee.
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5. MeToauueckue MaTepuaJjbl, ONPEACIAIOIIME MPOUEAYPhI OCHUBAHUA KOMIETCHIINHA

Ne Onenounoe cpeactro | IIpomenypa oneHnBanus (METOIUYECKUE PEKOMEHIAIIAHN )
IL.II.

1. | YcTHbIii onpoc SIBJISICTCSL TPAAMITMOHHONW (OPMOW KOHTPOJIS, MO3BOJISIOIICH
OIICHUTh 3HAHHWE TEOPETUYECKOr0 MaTepualia, YypOBEHb
BJIQJICHUS TEPMHUHOJIOTHEH, YMEHHE JIOTUYECKH BBICTPauBaTh
OTBET M apryMEHTHUPOBaTh CBOI mo3uluio. lIpoBomgutcs B
XO0lle ayIUTOpPHBIX 3aHATHH B (QopmMe OTBETOB Ha
KOHTPOJIbHbBIE BOIPOCHI IpenojaBaTels. Onenka
BBICTABIIIETCS HA OCHOBE MOJHOTHI U MPAaBUILHOCTU OTBETA, a
TaKXe CIIOCOOHOCTH O0YyYaroIerocsi K BeIEHUIO JUAJIOra I0
TeMe

2. | TecroBsie 3amanus SBIISIIOTCS TpoOCcTeitieid popma KOHTPOIs, HApaBiICHHAS HA
MPOBEPKY  BIAJACHUS  TEPMUHOJIOTMYECKHM  ammmapaToM,
COBPEMCHHBIMH  WH(OPMAIMOHHBIMH  TEXHOJOTHSIMH U
KOHKPETHBIMU 3HaHUSMU B o0nacTu (yHIaMEHTANbHBIX U
MPUKIAIHBIX JUCHHIUIAH. TecT COCTOMT W3 HEOOJIBIIOro
KOJIMYECTBA DJIEMEHTAPHBIX 3aJa4; MOXKET MPEI0CTaBIsATh
BO3MOXXHOCTh BBIOOpa M3 MEpPEYHSI OTBETOB; 3aHMMACT YacCTh
yuebHoro 3anstus (10-30 MHHYT), NpaBUIbHBIC PEIICHUS
pa3duparoTCcs Ha TOM K€ WJIM CIEAYIOIIEM 3aHSATHH; 4acTOTa
TECTHUPOBAHUS ONIPEAEISETCS MPEnoiaBaTeeM

3. | Dx3ameH sBisieTcs  (OpMOl  TPOMEXKYTOYHOTO  KOHTPOJISL IO
JUCLMIUIMHE, HAlNpaBICHHOW Ha KOMIUIEKCHYIO OLICHKY
3HAHUH, YMEHUN M HABBIKOB, MOJIYYEHHBIX OOydaroluMmcs B
X0Zie BCero mnepuojna oOyuyeHHs IO JaHHON AUCLUILIMHE.
[Ipenmonaraer  NMpoBEpKY  ypOBHS  OCBOGHMSI  BCeX
KOMIIETEHIINH, 3aKpEIUIEHHBIX 3a JUCHMILUIMHON. [IpoBonnTes
[0 BOIpOCaM WM HK3aMEHALlMOHHBIM OuJieTaM; OLEHKa
BBICTABIISIETCS 110 MATUOAIIBHONW CHCTEME C YyUeTOM TeKyllen
YCIIEBAEMOCTH B CEMECTPE.

JlanHble (OPMBI KOHTPOJISE OCYLIECTBIIIOTCS C IPUBJICYEHUEM Pa3HOOOPA3HBIX TEXHUYECKUX
cpeacTB. TeXHHUYECKHE CpeACcTBAa KOHTPOJISI MOTYT COJAEp)KAaTh: MPOrpaMMbl KOMIIBIOTEPHOTO
TECTUPOBaHUS, yueOHbIE 3a/1a4l, KOMIIJIEKCHbIE CUTYallUOHHBIE 33 JaHUSI.

B noHsTHE TEXHUYECKUX CPEJCTB KOHTPOJS MOXKET BXOJAUTH 000PYIOBaHME, HCIIOIb3yeMOe
oOydaromuMcsl TIpU NPAKTHUECKUX pabdoTax M MHBIX BHAAX paboT, TPeOyHOIIMX MPAaKTHYECKOTO
NPUMEHEHHs 3HaHUH U HABBIKOB B Y4e€OHO-IIPOM3BOJCTBEHHOH CHUTYyallud, OBJIAJCHUS TEXHUKOH
9KCIIEPUMEHTA.

OpHako KOHTPOJIb C MPUMEHEHHEM TEXHMUYECKHUX CPEICTB UMEET psAJl HEJOCTAaTKOB, T.K. HE
MO3BOJISIET OTCIEAUTh UHIMBUIyaIbHbIE CIOCOOHOCTH U KpeaTHUBHBIN MOTEHIIMa o0yyatomierocs. B
3TOM OH YCTYNAeT NMCbMEHHOMY U YCTHOMY KOHTpPOII0. Kak IOKa3bIBae€T ONBIT HEKOTOPBIX BY30B -
TEXHUYECKHE CPEACTBA KOHTPOJISI JOJDKHBI COPOBOXKIAThCS YCTHON Oece1oN ¢ MpernoiaBaTesieM.

Nudpopmannonnsie cuctembl u TexHonmorun (MC) oneHuBaHus KadyecTBa Y4eOHBIX
JOCTHKEHUI 00YYaroIUXCs SIBISIFOTCS BaXKHBIM CETMEHTOM HH(pOPMAIIMOHHBIX 00pa30oBaTeNbHbIX
CHCTEM, KOTOpBIC MOJY4aroT BCe OOJbllee PAacHpOCTpaHEHHWE B By3ax IPH COBEPILIEHCTBOBAHUH
(uHopmaTHu3zanu) o0pa3oBaTeIbHBIX TeXHOJNOTHH. [IporpammubIil HHCTpyMeHTapuil (00010YKa)
TaKUX CHCTEM B PEXHMME OLICHMBAHUS U KOHTPOJS OOBIYHO BKIIIOYACT: 3JIEKTPOHHBIE 00yJarouue
TECTBI, JJIEKTPOHHBIE ATTECTYIOLUE TECThI, JEKTPOHHBIA IPAKTUKYM U JP.

DJNEeKTpOHHBIE 00ydalolMe W aTTECTYIOLIUE TECThl SABISIOTCS 3(PQPEKTUBHBIM CPEICTBOM

KOHTPOJIS Pe3y/IbTaTOB 00pa30BaHUs Ha YPOBHE 3HAHUH U TTOHUMAaHUSI.
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Pexxum oOywaromiero, Tak Ha3bIBAEMOT'O PETETUIIMOHHOTO TECTUPOBAHMS CIIY)KUT, MPEKIC
BCEro, Ul M3y4eHHUs] MaTepUaoB JAUCLUUIUIMHBI M MOATOTOBKE O0YYaIOLIErocs K arTecTyroIIeMy
TECTUPOBAHUIO, OH TO3BOJIAET OOydaromeMycsl JIydlle OLEHHTb YPOBEHb CBOMX 3HAaHUH U
OIpEeNIeNIUTh, KaKhe BOMPOCHl HYXAAIOTCS B JOMOJHUTENBHON NpopaboTke. B oOydaromiem pexume
0co00e BHUMAHUE JOJDKHO OBITh yelleHO (hOpMHPOBAHMIO AMANIOra IOJIb30BATENs C CHUCTEMOH,
nyTeM 3aJaHus BAPHMAHTOB PEAKLUU CUCTEMbl HA pa3jMyHble AEWCTBUSA OOydarollerocs IpH
NPOXOXKICHUHM TecTta. B pe3ynbTare oOecrmeuuBaeTcss BBICOKAs CTENEHb HMHTEPAKTUBHOCTH
JJIEKTPOHHBIX Y4E€OHBIX MaTEpUaAIOB, INPU KOTOPOW CHUCTEMa NPEIOCTABISAET OO0yYaroLEeMycCs
BO3MOXKHOCTH aKTHBHOTO B3aUMOJEHCTBUS C MOJIYJIEM, peaju3ys OOydarolluil AMAIOr C LEIbI0
BbIpa0OTKH y HEro HauboJiee MOJHOrO U aJIeKBaTHOI'O 3HAHHSI CYLIHOCTH U3y4aeMoro MaTepuaia

ATTecTymolee TeCTUPOBAHNE 3HAHUN O0YYaIONMXCs MPEAHA3HAYCHO JUIsI KOHTPOJIS YPOBHS
3HAaHUU W TO3BOJISIET ABTOMATU3UPOBATH IIPOLECC TEKYHIETO KOHTPOJSA YCIIEBAEMOCTH, & TAKXKE
IIPOMEKYTOYHOM aTTECTALUN.

AHHOTanus padoyeil MPOrpaMMbl THCIMILIHHBI

JucrunamHa ITporpammupoBanue B ROS

Peanmmzyemebie OIIK-1, OIIK-2, TIK-2

KOMIIETEHIINH

Nupukaropel OIIK-1.1.

JOCTUXXCHUA ITonumaeT TIPUHIUIT pa6OTI)I U MpeuMyieCcTBa COBpEMECHHBIX I/IH(bOpMaI_[I/IOHHI)IX

KOMHGTGHHHﬁ TEXHOJIOT UM IpHu IOUCKE I/IH(i)OpMaL[I/II/I, pacyeTax u Oq)OpMJ'IeHI/II/I JOKYMCHTalUH,
OIIK-1.2.

VYMeeT paboTaTh ¢ COBPEMEHHBIM IIPOTPAMMHBIM 00€CTIEYEHHEM TIPH PEIIECHHUH 3a1a4
po¢heCCUOHANBHOM NeSITEIHOCTH;

OIIK-1.3.

[TpumensieT npuKIaHOE MPOrpaMMHOE oOecTieueHne Uil pa3padoTKH 1 oopMIIeHHs
TEXHUYECKOH JOKYMEHTAIINH;

OIIK-2.1.

Braneer ocHOBaMM pOrpaMMHPOBAHUS Ha S3bIKaX BHICOKOT'O YPOBHS M CIIOCOOEH
pa3paboTaTh MPOTrpaMMBbl, IPUTOAHBIE IS MPAKTHYECKOTO TPUMEHEHNS;
OIIK-2.2.

3HaeT ocHOBHBIE O10KkK 6ubmoTrek cucremsl MATLAB u cniocoGen pa3pabaTsiBaTh
Ha UX OCHOBE MOJEJIH, IPUTOAHBIE IS MPAKTHYECKOTO MPUMEHEHHUS;

OIIK-2.3.

I/ICHOHBSYGT CpCACTBa MPUKIAJHOIO IIPOTrPaMMHOTO obecreueHust JJIA 000CHOBaHUS
PE3yJIbTAaTOB PCHICHUA 3aJa41 HpO(l)eCCI/IOHaHBHOI\/‘I JACATCIBbHOCTH,

MK-2.1.

BeinonHseT aHanu3 TeXHUYEeCKOH JOKYMEHTAlMU U QYHKIMOHAIBHBIX TPEOOBaHUN K
MEXaTPOHHOH MM POOOTOTEXHUUECKOH CHCTEME

MK-2.2.

Omnpenensier coctaB 000pyIOBaHUs, WHTEPQEHCH B3aUMOICHCTBUS M TpeOOBaHUS K
MpOrpaMMHO-aIIapaTHOW HaCTpOWKe

IK-2.3.

BrinonHser noakitoueHue KOHTPOJJIEPOB U yrpasisiouux BM, HacTpoiiky kaHaloB
CBSI3U ¥ KOHUTYPAIHIO CHCTEMBI

TpynoemkocTs, 3.¢. | 144/4

dopmbl Ok3ameH B 8 cemectpe ODO

OTYETHOCTHU (B T.4.
110 CEMECTPaM)
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