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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.04.06 MexaTpoHHKa ¥ po0OTOTEXHHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 18 CUCTEMEI ITPUBOJOB, MEXATPOHUKA "
POBOTOTEXHUKA
Cnob6oa3sii Hukura CepreeBud, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel U8 CUCTEMBI ITIPUBOZIOB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBenytomuii kKadenpoii CtaxkkoB C.M., A.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

N8 CUCTEMBI ITPUBOJ OB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBepytomuii kKadenpoii CtaxkkoB C.M., A.T.H., Tipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI MOBW/IBHON POBOTOTEXHUKU

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-11 — criocobeH opraHU30BbLIBaTH Pa3pabOTKy W MpUMeHeHHe alrOpUTMOB M COBPEMEHHBIX LU(pPOBLIX
TIPOrpaMMHBIX MeTO/IOB pacueToB U MPOEKTHPOBaHMs OTZeNbHBIX YCTPONCTB M TMOACHCTEM MeXaTPOHHBIX U
pobOTOTeXHUYECKHX CHCTEM C HCII0/Ib30BaHMEM CTaHAPTHBIX UCIIOTHUTE/IBHBIX U YIIPaB/ISIOLMX YCTPOUCTB,
Cpe/CTB aBTOMAaTWK{, W3MepUTeNbHOM U BBIUMC/IWTE/bHONW TEeXHWKH B COOTBETCTBUM C TeXHUYEeCKUM
3a7ilaHueM, pa3pabarbiBaTh LH(POBBIE aITOPUTMBI U ITPOrPaMMb! YTIpaBIeHHsI POOOTOTEXHUYECKIX CHCTEM

OIIK-14 — crocobeH OpraHM30BbIBaTh M OCYIIECTB/ISATH MNPOQECCUOHATBLHYI0 TOATOTOBKY I10
obpa3oBare/ibHbIM [POrpaMMaM B 00/1aCTH MaIlIMHOCTPOEHUST

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT JIOCTKEHUE C/IeIYIOIIUX Pe3y/IbTaTOB 00pa30BaHuUs:
OIIK-11

3HAHUSA:

3HaThb TIOPSJOK W CIOCOOBI alrOpUTMU3Al[A TIOCTaB/eHHBIX 337y YIpaB/ieHHWsT MeXaTPOHHBIMH U
poOOTOTEXHUUECKUMH CHCTEMaMU;

3HaTh WCIONb3yeMble [Jisi YIIpaBjeHWus THUIMbl yIpaBiasiomux OBM, MUKpOIPOI[eCCOpOB U
MUKPOKOHTDOJIJIEPOB;;;

YMeHuUSs1:

yMeTb COCTaBJISITh a/JTOPUTM (YHKIMOHUPOBAHUS TPOrpaMMHOTr0 obecrieueHUst TP YITPaBAeHUU
MeXaTPOHHBIMU U pOOOTOTEXHUUE CKUMY CHCTEMAaMU;

yMeTh BbIOpaTh OJIH U3 TUTIOB YIPaBIAoUX DBM 1 MUKpOIIPOIieCcCOpOB, Hanubo/iee TIOAXOSIUX ISt
pelLileHs TOCTaBIeHHbIX 3a7ad;

YMeThb MO/b30BaThCs CPEICTBAMHU Pa3pabOTKK U OT/IaJIKU MPOrPaMMHOTO 00ecCreueHus;

yMeTh COCTBIKOBaTh pa3paboTaHHOe MpOrpaMMHOe obecrieueHre C MCIOJHUTEIbHBIMU yCTPONCTBAMU
MEeXaTPOHHBIX U pOOOTOTEXHUUECKUX CUCTEM;

yMeTb 0(pOpPMUTH [JOKYMEHTALMIO Ha pa3paboTaHHoe I10;;;

HaBbIKU:

VMMEeThb HaBBLIKH U BJIa/IeTh CPe/ICTBAMH Pa3pabOTKU U OT/IZIKK TIPOrPaMMHOTO 00eCIieueHus;;.
OIIK-14

3HAHUSA:

3HaTh, KaK OCYIIIeCTB/ISTh TTOATOTOBKY Ka/IpOB B 00/1aCTU MaIlIMHOCTPOEHUS;;

YMeHuUs:

YMeThb BBITIO/IHATL HayuyHble WCC/IeOBaHUS B 0O/AacTW pal[MOHATBHOTO TPHUMeHEeHWs MOOHWIBHBIX
POOOTOTEXHUUECKUX CUCTEM;;

HaBbIKU:

VMeTh HaBLIKM OLIeHWBaHUS 3(PQEKTUBHOCTH BBITOJHEHUS WCC/IeIOBAHWMN, MPOEKTUPOBAHUSA WU
(hYHKIIMOHUPOBaHUS MOOU/TBHBIX POOOTOTEXHUUECKUX CUCTEM;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrimnaa OCHOBBI MOBWIbHOM POBOTOTEXHWKM siBnsieTcs AUCHUTUIAHON
o0s13aTeIbHOM yacTH 6;10Ka 1 MporpamMMbl IOATOTOBKH TI0 HarpasyieHuto 15.04.06 MexampoHuka u
pobomomexHuka.

CopepxaHue [OUCLIMIUIMHBL  SBJSETCA JIOTUYECKUM Ipofjo/pkeHreM gucuuiuivH:  METO/IBI
NCKYCCTBEHHOTI'O MNHTEJIVIEKTA, CEHCOPHBIE YCTPOMCTBA POBOTOB,
CTATUCTUYECKASA JNHAMUWKA ABTOMATNYECKHNX CUCTEM.

Cojep)kaHue AUCLMIUIUHBI sIB/IsseTCsl OCHOBOU /i ocBoeHus auciuiiviH: KOHCTPYUPOBAHUE
CUCTEM IMIPUBO/J OB, COBPEMEHHBIE METO/IbI YIIPAB/IEHUS
POBOTOTEXHUYECKNMU CUCTEMAMMN.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-13 — criocobeH MCM0/b30BaTh OCHOBHbBIE TIOJIOXKEHHUS], 3aKOHbBI U METO/[bI €CTECTBEHHBIX HAYK U
MaTeMaTHKU Tpu (OpMUPOBaHUM MoZesieli 1 MeTO/[OB UCC/IeIOBaHMs MeXaTPOHHBIX U
POOOTOTEXHHUECKHX CUCTEM

¢ OIIK-2 — crocobeH NMpUMEHSITh 0CHOBHBIE METO/[bI, CTIOCOOBI U CPE/ICTBA MOMYUYEHUs], XpaHEeHNUS,
nepepaboTKu UH(OPMAI[UK B 00/1aCTH MAIITUHOCTPOEHUSI

o TIK-95 — criocobeH K KpUTUUECKOMY MBIIIIEHUIO B IU(GPOBOM Cpefie, olieHKe MH(opMaIyu, ee
JIOCTOBEPHOCTH, TTIOCTPOEHUIO JIOTMUeCKMX YMO3aK/IIoueH!it Ha 0CHOBaHUM TOCTYTIAIOIIKUX UH(POpMaLUu
U JAaHHBIX

e TICK-2.1 — CriocobeH COCTaB/IAThL MaTeMaTHU€eCKUe MOZIE/IH, TIPOU3BOUTh PACUEThI U IIPOEKTUPOBAHUE
MeXaTPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM, UX MO/JICUCTEM, BK/IIOUAs! UCTIOTHUTE/TBHEIE,
MH(GOPMALIMOHHO-CEHCOPHBIE U YTIPABJISIOIINE MOZYITH



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme
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Paspen 1. Knaccudukanms po6oToB. VIHycTpHabHble po6oThl. MeAuIHCKIe
5 10  |po6oter. AHTporIoMOpGbHbIe po6oThl. BronHCcIMprpoBaHHble po6oTs. KosecHsie 6 2 2 0 4 10 25
po6OTHL.
Pa3paen 2. Kunemarnka MoOHIBHBIX po6oToB. Mozenb KonecHoro po6ora.
5 10 [nddepeHnnanbHbIi MpUBOZ,. BuLyk, TpULKMK. PyneBoii npiBoj AKKepMaHa. 2 12 P 10 10 20 10
TIpuBOZ C BCeHarnpaB/ieHHbIMU Koslecamu. He3aBrcumbiii ipuBog,. I11apoBslit
TIpUBOJ.
Paspen 3. laruuku po6oToB. THIIbI JaTUHKOB. DHKOZEPbI. JIa3epHble jabHOMEPbI.
5 10 | YnbTpa3sBykoBble 1 MH(PaKpacHble fanbHOMepbl. Kamepb! IyOUHbI CLIeHBL. 12 2 2 0 10 10 20
I/IHEpL[l/lﬂJ'll:HbIe 1 r106abHbIe HaBUTAL[UOHHbIE CHCTEMBI.
Paspen 4. JTokauusi po6oToB. 3a/aui HaBUraLuk po6oToB. JIoKam3arus.
5 10 BeposiTHOCTHast TOCTaHOBKa 3a7iau jToKam3anuy. Teopema baiieca. MapkoBckuit 25 15 3 12 10 20 15
niporjecc. PekypcrBHasi GaiiecoBckast orieHKa. ®uibrp KanmaHa. MHOrouacTHuHbIi
uabrp.
Paspen 5. Kapruposanue. 3a/jaui KapTupoBaHus. ®opmasibHas U BEPOATHOCTHAs
5 10 N0CTaHOBKA 3a/ja4 KapTUpoBaHUsl. MeTpuueckue, TOronoruyeckye KapTbl. KapTsl 14 4 4 0 10 20 15
nipu3HakoB. KapTel mpoxogumocTy. BaiiecoBckas oLjeHKa, 1orapuMudeckye
aHcel. [Ipsimast 1 o6partHast MoJenu.
Paspen 6. IltanupoBaHue MyTH U ABIDKeHHUA. 3a[jau¥l IVIAHUPOBAHUS ITyTH 1
ABWKEHUS. HpOCTpaHCTBO KOH(Tl)HFy'paL[PlFI. OGLL[I/Iﬁ TIOAXO0/ K IJIAHUPOBAHUIO.
JIeKOMITO3MLMst TPOCTPAHCTBA KOHUrypaLuii. KneTouHast JeKOMITO3ULMSL.
5 10  |HenndopmupoBaHHbIi 1 MHOOPMUPOBAHHBII MOMCK Ha rpadax. AJrOpUTMBI 29 16 4 12 13 20 15
HaxoXJeHus KpaT'-IaﬁLlIel"O IyTH. Mapmpy'maﬂ AEKOMITO3ULUs U Fpad)];l BUJUMOCTH.
PerieTka COCTOSTHHH. BepOS{THOCTHaﬂ MapuipyTHas JeKOMITO3ULUSA. BLICT])O
UCCIIeyIolMe CIyyaiiHble fjepeBbst. MeToz oTeHIMa/bHbIX TOJTeH.
Bcero 3a 10 cemecTp 108 51 17 34 57 100 100
Bcero no gucnummHe 108 51 17 34 57 100 100
3.2. AyUTOPHBIN IPAKTUKYM
No Homep n Oombem,
- /;_[ HAUMEHOBdAHHE pa3je/id Tema NPAKTHYE€CKOI'0 3aHATUA aya.
AUCHHHUII/TUHBI yacoB
1 Paspen 2. Kunemaruka |PelleHue 3a7iau KWHEMaTHKU U AWHAMUAKKA MOOWIbHOTO poboTa (B 10
MOOUJILHBIX pO6OTOB. COOTBETCTBUM C MHAWBH/Yad/IbHbIM BaDHAdHTOM BBAHHI/IH).
2 Pazgen 4. Jlokarus Permrenue 3aaun Jiokamm3aiuy MOOUIBHOTO poboTa (B 12
pO6OTOB. COOTBETCTBUM C MHAWBH/Yd/IbHBIM BapUdHTOM BBABHI/IH).
Perienue 3a/iad MOXCKa OIITUMA/IBHOI'O ITYyTHU MOOH/ILHOTO
Pazpen 6. [lnanupoBaHue
3 po60Ta (B COOTBETCTBUU C MHAVBUYa/IbHBIM BaADUAHTOM 12
MyTU U ABUXXEHMUS.
3a/laHus).
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe O0beMm,
Conepmalme yq86HOF0 3a/ldHUA
n/n pPa3ae/ia JUCHUIIINHbI qacoB
1 Pa3,qe11 1. KJIEICCI/I(I)I/IKEIU"I/IH I/I3yquI/1e T€OPEeTHYECKOI'0 MaTepHaJsia pa3zesia 1o 4
pO6OTOB. PeKOMeHAyeMOU JInTeparype.
M3yueHne TeopeTHUeCKOro MaTepuaJsa pasjesa o
2 |Pa3pmen 2. KuHemaruka Y pe P P 5
PeKOMeHAyeMOU JInTepaTrype.
MOOWJTBHBIX POOOTOB. —
3 HO,Z[I‘OTOBK& K 3allnTe MMpakKTruieCKOn pa6OTI>I. 5
M3yueHue TeopeTHUeCKOr0 MaTepyasa pa3jesa no
4  |Pasgen 3. Jaturku po6OTOB. Y pe p pasa 10
PEKOMeHAyeMOu JInTeparype.
5 I/I3yquI/1e T€OPEeTHYECKOI'0O MaTepHraJsia pa3zeJia 1o 5
Paspen 4. Jlokarust poboToB. peKOMeH/lyeMOU uTeparype.
6 IToAroToBKa K 3alljUTe TPAaKTHUeCKOW PabOThI. 5
6 22594




7  |Pasgen 5. KaptupoBanue. N3yuenune TeopeTrueckoro Marepuasa paszesia 1o 10
peKOMeH/lyeMO}li TuTeparype.
8 Paszien 6. TL1aHUpOBAHME MyTH 1 EO,Z[FOTOBK& K 3alljiTe MpaKTH4eCcKoi paboThl. 8
9 |mBwkeHus. 3yUeHne TeOPeTHYeCKOro MaTepuasa pasjena rno 5
peKOMeH/lyeMOH JIuTeparype.
Bcero 3a 10 cemecTp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJE/IN CEMECTPA
1(2(3| 4 6 |7| 8 9 (10 (11|12 13 |14| 15 | 16 17
10 nIi3 AP nIi3 | oc | gp nIi3 OC | OP | pud. 3au.

Yci10BHBIe 0003HAUCHUSA:

P — nuarHocTHueckasi paboTa;
OC — yCTHBIi 0TIpOC CTY[|€HTOB;
UII3 — unauBHyanibHOE MPaKTUUeCKoe 3a/IaHUE;
aud. 3au. — quddepeHIMPOBAaHHBIN 3aUeT.

TeKyIuil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBLIE BpEMeHHbIE NHTEePBaJIb B
cnenyromnux dhopMax:

JIMarHOCTUYeCKasi pabora;
YCTHBIW OMPOC CTY[EHTOB;
VH/IVBU/yalbHOE TTPaKTUUeCKoe 3aflaHue.

IIpomMesKyTouHasi arTecTanus IPOBOAXUTCS B popMax:

b depeHIMpPOBaHHBIN 3aueT.

22594



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . MexaHH3MBbI MepPCIIeKTUBHBIX poO0TOTeXHHUUeCKUX crucTeM. Mocksa: TexHocdepa, 2020, 371. pec.

2. A. TI. JlykuHoB. . [IpoeKTHpoBaHHe MeXaTPOHHBLIX U poboToTeXHUUeCKUX yCTpoucTB. CII6.: JlaHs, 2022,
5J1. pec.

3. B. JI. ®afiHimMuAr. . DiemMeHTsl Teopuu BepostHocTel. CIT6.BT'TY "BOEHMEX" um. [I. ®@. YcTUHOBA,
2011, sn. pec.

4. . Kpon, T Befinesenna, A. BacceHc. . [mybokoe o0ydyeHure B KapTHHKaX. BU3yaibHbIN THJT TTO
UCKyccTBeHHOMY nHTesieKkTy. CaHkTt-Iletep6ypr: [Tutep, 2021, 351. pec.

5. E. . FOperwuu. . OcHoBel pobotoTexuuku. CI16.: BXB-Iletepbypr, 2007, 41 3K3.

6. M. O. AcaHos, B. A. bapaHckuii, B. B. PacuH. . [luckpeTHas MaTeMaTHKa: rpadbl, MaTpOU/bI,
anroputMmbl. CaHkT-ITeTepOypr: Jlanb, 2020, 3/1. pec.

7. C. A. BopoTHHKOB. . IH(opMalOHHbIE YCTPOHCTBA POOOTOTEXHUUECKUX cucTeM. M.: M3a-8o MI'TY
uM. H. 3. Baymana, 2005, 551. pec.

8. IO. B. [Tonypaes. . MexaTpoHUKa: OCHOBBI, MeTOABI, [IprMeHeHue. M.: MammHoctpoenue, 2007, s51. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", He0OXOAUMBIX /171sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

He TpebyeTcsl.
CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:
1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.
5.5. TIporpamMMHOe obecrieueHue:;
1. Matlab 2015a SP1.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueii mporpaMme JUCIATLTHHBI
OCHOBBI MOBMN/IBHOU POBOTOTEXHUKHA

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda  OCHOBBI MOBW/IBHOM POBOTOTEXHUKW — sBnsercs  JUCLUTLUIMHOM
obsA3arenbHONM uYacTu 0/10ka 1 mporpaMmbl MOATOTOBKYM IO HampasiaeHuio 15.04.06 MexampoHuka u
pobomomexHuka. JJucuuninuHa peanusyeTcs Ha ¢akyabrere M VMHOOPMAI[MOHHBIX U YTIPABASIOMIAX CUCTEM
BI'TY "BOEHMEX" um. O.®. YcrunoBa kadenpoit U8 CUCTEMEBI TTPMUBOOOB, MEXATPOHUKA U
POBOTOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:

OTIK-11 crmocobeH OpraHu30BLIBaTh pa3paboTKy W TPUMEHEHHe ajJrOPUTMOB U COBPEMEHHBIX IM(POBBIX
MPOrpaMMHBIX METO[OB pacyeTOB M MPOEKTHUPOBaHUSI OTAE/bHBIX YCTPOMCTB U TMOACHACTEM MeXaTPOHHBIX U
POOOTOTEXHUUECKUX CHUCTEM C UCTIONb30BaHUEM CTAHJAPTHBIX WCTIOHUTENBHBIX U YIIPAB/ISIOIUX YCTPONCTB,
Cpe[ICTB aBTOMAaTUKH, U3MepUTeTbHON 1 BLIUUCTUTE/IbHON TeXHUKW B COOTBETCTBUU C TEXHUUYECKUM 3a/laHHeM,
pa3pabarbiBaTh LIM(POBLIE aITOPUTMBI ¥ TIPOTPAMMBI yIIPaB/IeHHS pOOOTOTEXHUUECKUX CUCTEM;

OIIK-14 criocobeH opraHA30BBIBaTh U OCYIECTBIATEH MPOGeCCHOHANbHYI0 TIOATOTOBKY 10 06pa3oBaTe/ibHbIM
rporpaMmmam B 00/1aCTi MallIMHOCTPOEHUSI.

CogiepkaHue JUCLMIIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBfi3aHHBIX C ympaBisomumu OBM, anropurmamu,
aBTOMaTHU3UPOBaHHOUW pa3pabotkoii IO B pa3nuuHbix makerax. OCHOBHOe BHHWMaHWE B JIaHHOM Kypce
yAemsieTcsl YIPaBJIeHUI0 MOOWUIBLHBIMU pOOOTaMU, peanu3al[iyl C MOMOIBI0 yripassstoiiero 110 3a/aHHBIX
pPe>KUMOB (DYHKITMOHUPOBAHUS YITPAB/sieMbIX TEXHUUECKUX YCTPOUCTB.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

Tekyuid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJIUTCS B IMCKPETHBIE BpEMEHHbIe NHTEPBAJIbI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e  YCTHBIM OIIPOC CTY/I€HTOB;
e UHIUBHU/yaTbHOE TIPAKTUYECKOE 3a/IaHHe.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHBIN 3aUeT.

OO01ast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
TpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (17 u.), mpakTuueckue 3aHsATHS (34 4.), camocTosiTe/lbHas paboTa
cryzaenra (57 4).
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IIpunoxenue 2

K paboueii mporpaMme JUCIATLTHHBI
OCHOBBI MOBMW/IBbHOM POBOTOTEXHUKHN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHune padoThI Pexkomenjiyemas 1uTeparypa prn(:gv;xocm,
Pazgen 1. Knaccudukanusi podoTos.
1O. B. TTogypaes. . MexaTpoHHKa: OCHOBbI, METO/HI,
ripumeHeHue: M.: MamuHocTpoenue, 2007 (1-5)
N3yueHure TeopeT4eCcKoro .
MATEDHATA PAzIENa 110 . MexaHn3Msbl HepCHEK.TI/IBHbIX pPOOOTOTEXHUUECKUX CUCTEM: 4
N Mocksa: Texnocdepa, 2020 (1)
PEKOMEHAYEMOMU JITEpatype. A. I1. JIykuHoB. . IIpoekTypoBaHre MeXaTPOHHBIX U
pobororexunyeckux ycrpoiicts: CII6.: Jlanb, 2022 (1-5)
Wroro no pasgeny 1 4
Pazpen 2. KuHeMaTHKa MOOH/IBHBIX POOOTOB.

N3yuenue TeopeTrnueckoro
MATEPHA/a pas/ena o E. W. FOpesuu. . OcHoBbl pobotorexuuku: CII6.: BXB- >
peKoMeH/yeMoM JIMTepaType. Merep6ypr, 2007 (2,3)
IToproroBka K 3awure 5
MPaKTHUUeCKOM paboThI.

Wrtoro no pasgeny 2 10

Pazgen 3. /laTunku po0oToB.

N3yueHre TeopeTU4eCKoro C. A. BopotHukoB. . UHdopMaliioHHbIe YCTPOMCTBa
Marepuasa pasjesia 1o poboToTexHuueckux cuctem: M.: M3g-eo MI'TY um. H. 3. 10
peKOMeH/yeMoM JIhTepaType. Baymana, 2005 (1-6)

Wroro no pa3geny 3 10

Paspen 4. JIokanusi po0oToB.

N3yueHne TeopeTr4eCckoro
MaTEpHaa pasaena o B. JI. ®aliHIIMUAT. . DjleMeHThbl TEOPUU BePOSITHOCTEM: >
DEKOMERAYEMOU TEPATYPE: | 116.5I'TY "BOEHMEX" um. [I. ®. Yerunosa, 2011 (1-2)
IMogroroBka K 3amure 5
MPaKTHYeCKOW paboThI.

Wrtoro no pazzeny 4 10

Pazgen 5. KapTupoBanue.

N3yuenue TeopeTrnyeckoro k. Kpow, I. BeiineBenba, A. BacceHc. . ['mybokoe oOyueHne
Marepuaa pasjesa o B KapTHHKaX. BusyasnbHbIi I/ 0 UCKYCCTBEHHOMY 10
peKoMeHIyeMoM JiuTeparype. unTe/iekty: Cankr-IletepOypr: ITutep, 2021 (1-3)

Wrtoro no pasgeny 5 10

Paspen 6. I1nanupoBanye NyTH U JBWKEHUS.

IToaroroska K 3amure 8
MPaKTHUeCKOU paboThI. M. O. AcaHnog, B. A. bapanckutii, B. B. Pacun. . [luckpeTHasi
I/IqueHHe TeOopeTHUYEeCKOIo MaTreMaTHKa: Fpa(l)bl, MaTpPOWAbI, aJITOPUTMBI: CaHKT-
MarepuaJia pasjiesa o [Metep6Oypr: Jlans, 2020 (1-10) 5
peKOMeHyeMOM JTuTeparype.

Uroro no paspeny 6 13

11

22594



IIpunoxenue 3
K pabouyeli mporpaMme JUCIATLTHHBI
OCHOBBI MOBMNJIbHOU POBOTOTEXHUKHA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  YCTHBIH OMPOC CTYAEHTOB;

e UHAWBUAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

YCTHBII 0IPOC CTY/IEHTOB

B Havasie IEKIMOHHOTO 3aHSITHS CTY/[EHTaM 3a/]al0TCsl BOMPOCHI 10 PaHee N3yYeHHOMY TeOpPeTHUECKOMY
Y MpaKkTU4eCcKomMy mMatepuany. ITo pe3ynbTaTtaM yCTHBIX OTBETOB TPEMo/laBaTe/lb OIfeHHUBAET 00U YPOBEHb
YCBOEHHs1 MaTepuasa CTyIeHTaMH U, MPU HeoOXOAMMOCTH, TIOBTOPSIET MaTepHall, 1o KOTOPOMY Y CTYA€HTOB
ObUTH 3aTPYyIHEHMUS TIPU OTBETAX.

NuanBuayanbHoe NpaKTHYECKOe 3a/JaHie

TpeboBaHUs K CO/IEPKAHUIO OTUETOB TPE/ICTAB/IEHbI B METOAMYECKUX yKa3aHusax. OhopmieHue
TEeUaTHLIX OTYETOB IO MPAKTUYeCKUM paboTaM He MpeycMOTpeHO. Bce pe3ysibTaThl MPeAbABISIOTCS B
3/IEKTPOHHOH hopMe. 3amyTa paboThI pelyCMaTpUBaeT 00CYKAeHUe MOPsIKa PeIIeHuUs MPelyCMOTPEHHBIX
ee TeMaTUKOM 3a/1au, BK/Tt0Uasi IPOBEPKY YCBOEHUSI CTY/IeHTOM COOTBETCTBYIOLUX CBeJleHuit U3 Teopun. basnbi
3a BBITIO/IHEHYE, 0)OPMIIEHHE U 3aIlUTY MPAKTUUYECKHUX Pa0dOT BLICTAB/ISIFOTCSA B COOTBETCTBUM C
TEXHOJIOTMYeCKOU KapToH.

JuddepennpoBanHblii 3aueT

Ha guddepeHrmpoBaHHOM 3adeTe CTYeHTY MO0 BLICTABIISIETCS OLleHKA CormacHo baiamM, HabpaHHBIM
B TeUEHHe CeMeCTpa M0 TEXHOJIOTHUeCKOU KapTe, TM00 mpejaaaraeTcs ¢Aath AuddepeHI[MpOBaHHbIN 3aUeT B
MICBMeHHOU (opMe 110 GHsieTaM, CofiepyKaryM 2 Borpoca (BpeMsi Ha TIOTOTOBKY 0TBeToB - 30 MUHYT). I1pu
TPaBU/IbHBIX U TIOJIHBIX OTBETAaX CTABUTCS OL[@HKA "3auTeHO-0TAUUHO". EC/ii OTBeT Hemo/HbIN, Npero/jaBaTe/ib
3aJ]aéT JOTIO/THUTE/TbHEIE BOTIPOCHL. B ciyyae, ec/ii mpaBW/ILHBIX OTBETOB Oosiee 80% - orjeHKa "'3auTeHo-
xoporo". [/ mo/iyueHus OLIeHKH ''3aUTeHO-Y/I0B/I€TBOPUTE/TBHO" He00X0AUMO TTPaBU/IbHO OTBETUTH HE MEHEe
yeM Ha 60% BompocoB. [IpernoziaBaresito peAOCTaB/IsSeTCS MPaBO MOBLICUTD OLIEHKY C YYeTOM ZI0CPOUYHOTO
BBITIO/THEHUST CTYI€HTOM KOHTPOJIbHBIX MEPOTIPUSTHIA.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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5 10 Pazpen 1. Knaccudukanus 6 2 2 0 4 10 | 25 YcTHBIM O1IpOC
poboToB. CTYZIEHTOB
WupvBunyansHoe
Paspen 2. Kunemaruka MpaKTHHECKoe
5 10 ACT 2 22 | 12 2 10 10 | 20 | 10 3a/laHue,
MOOW/IBHBIX PO0OTOB. N
YcTHBIN o1poc
CTYZIEeHTOB
5 | 10 |Pasgen 3. MaramkmpoGotos. | 12 | 2 | 2 | 0 | 10 | 10 | 20 | YCTHeionpoc
CTYZI€eHTOB
5 | 10 |Pasgen 4. Toxamus poGoros. | 25 | 15 | 3 | 12 | 10 | 20 | 15 | YCTHeiAonpoc
CTYZI€eHTOB
5 10 |Pa3pen 5. KapTupoBanue. 14 4 4 0 10 20 | 15 YCTHBIH Onpoc
CTYZIEHTOB
5 10 Pazpgen 6. IlnanupoBaHue 29 | 16 4 1 13 20 | 15 YcTHbIN O1IpoC
MyTH U [BIKEHHUS. CTYZIeHTOB
Bcero 3a 10 cemecTp 108 | 51 | 17 34 57 | 100 | 100
Bcero no AucuminHe 108 | 51 | 17 34 57 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-11

Ne 1
Ne 2
Ne 3

Ne 2

Ne 4

Ne 5

Ne 6

Bonpocbl omKkpbimoz2o muna:

UYro Takoe HeMH()OPMUPOBAHHBIM MTOUCK?

Uro Takoe MHGOPMHUPOBAHHBIM ITOMCK?

HasoBuTe 0CHOBHBIe a/IrOPUTMbI IIOMCKA KpaTyaiiiero myTy.

Kakue efqunuiIb! n3MepeHuii npuHATH B ROS?

Kakue criocobbr KOMMYyHUKaI[UH CyiecTByoT B ROS?

Uro takoe JelictBue (Action)B ROS 1 ueM oHO oTimnuaercs ot Cepsuca?
[JaliTe XxapakTepuCTUKY TUITy JaHHBIX uint32_t

UYro Takoe Cepsuc (Service) B ROS?

Uro npor3oiiJéT, ec/iv B KoJie BbI3BaTh HeCyIlleCTBYHOILMI cepBUC?

Uro Takoe CTPyKTypa (struct) B si3bike Cu?

Bonpocbl 3akpbimozo muna:

e 3anymeHHble HOZbI B cpefie Robot Operating System oOMeHHBarOTCs APYT C APYTOM
C0o00IIeHUSMU C TIOMOILBI0

a. Ipyrux Hoj,
b. Vicrionb3ys 001yI0 MaMSITh

c. TorukoB
Kakue HOZbI CO3[jat0TCS TI0 YMOJ/TUAHHIO TIPU 3amyCcKe roscore?

a. /turtlesim_node
b. /rosout

c. /rosout u /turtlesim_node

B cnyuae ecs OyzieT BBeZ€H 3ampoC Ha 3aIlyCK yrKe BBITIO/THSIOIIEICS HOZBI C TeM JKe
VIMeHeM:

a. ByayT cymectBoBark /1Be HOZIbI C OJMTHAKOBBIM UMEHEM
b. HoBasi Hozia He OyzeT 3armyiiieHa

c. Crapast HOZja aBapUIHO 3aBEPIIXT BbIOJTHEHHE

Tornuk ripefcTap/sieT COO0M CBSI3b:
a. OguH KO MHOTUM
b. MHorue K0 MHOTUM

c. OyH K 0HOMY
ITpu nocebIKe COOOLIIeHHs B TOMTMK HOAA-OTIIPABUTEb!

d. J0XKUJaeTcd OTBeTa HOABI-TIO/Ty4daTesisd

b. 6rokupyeTcst 0 MOMeHTa TIoyueHHs: COOOLeHNsT HOJJOH-TIoyYaTesieM , He
IOKUZIAsACH OTBETA, TIPOZO/DKAET paboTy

C. He JOXKUZaeTCsl HUKAaKUX OTBETOB
C moMOII[bI0 KaKOH KOMaH/Ibl B TEPMUHAJIe MOXKHO TIOC/IaTh B TOMUK COO0IeHre?

a. rostopic pub <uMs TOmUKa> <THIT COODIIEHUsT> “coo0bIieHne”
b. rostopic info <ums Toruka> “coobijeHne”

c. rostopic echo <ums Tormka> “coobujeHue”
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Ne 8

Ne 9

Ne 10

OIIK-14

Ne 1

Ne 2

Ne 3
Ne 4

Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

C TOMOIIIBI0 KaKOW KOMAaH/IbI B TEPMUHA/E MOXKHO Y3HaTh, KaKHe COOOITIeHUs TPUXOAST
B TOITUK?

a. rostopic pub <uMs TOmMKa> <THIT COODIIEHUsT> “coo0bIeHne”
b. rostopic echo <ums Toruka>

c. rostopic info <ums Tonuka>
C noMoI1IbI0 KaKoi KOMaH/[bl B TepMUHA/Ie MOXKHO y3HaTh HH(OPMALHIO O TOTHKe?

a. rostopic info <ums Tornuka>
b. rostopic pub <umst Tonmka> <tur cooOueHus> “coobiienne”

c. rostopic echo <ums TomMKa>
Kaxkasi mociejoBaTelbHOCTb KOMaH/], 33/IaéT TI0JIb30BaTe/IbCKOe UMsI 3aIyCcKaeMoi Hojle:

a. rosrun turtlesim turtlesim_node _ name:=new_node

b. add_executable(new_node new_node.cpp) target_link_libraries(new_node
${catkin_LIBRARIES})

c. catkin_create_pkg new_node roscpp
Uro menaeT KomaH a ros::spinOnce()?

a. Bei3biBaeT Bce oxkuzarorye 3amycka callback-u (Harpumep, Ha UTeHHe U3 TOTIUKA)
b. 3aBepiiiaeT paboTy HOJBI, U3 KOTOPOU OH OB BBI3BAH

C. B]'[OKI/IPYET TeKYLU"I/Iﬁ IMOTOK [0 TeX I10P, ITOKAd He BBITIO/IHATCA BC€ OCTA/IbHbIE

BOHpOCbl OMKpbIMO2O0 munda:

Kak Ha3bIBaeTCs Mpoliecc Mo/Ie/TMPOBAHUS OKPY)KAIOILeH Cpe/ibl U MPe/ICTaB/IEHUS ee B
dhopme, ynoOHOM [/ Ja/TbHEHIIIETO UCTIOIb30BAHMUS [TPU HAaBUT AL ?

Kakoii ¢unbTp npefcrasnsietT co00# anmpoOKCUMAaL[I0 HEM3BECTHOTO alloCTePUOPHOTO
pacripefiesieHusi HAOOPOM I'UIOTe3 ¥ COOTBETCTBYIOILINX UM BecOB {wn}, raen =1, ..., N
— KOJIM4eCTBO TUIoTes?

Cucrema MHeHHa eC/Id OTK/IMK CUCTEMBI Ha CymMmy BOBAEﬁCTBHﬁ PaBeéH ...

I,HJ'IS?[ JINHEMHOW CUCTeMBbI LIEJ'IECOOGPEBHO NPpUMEHSATb HaGJ’II-O,Z[aTEHL COCTOSAHMSA Ha
OCHOBe:

[aiiTe orpefenieHne TEPMUHY «BHYTPeHHSS1 KUHEMaTUKa»

[laiiTe orpefesnieHre TEPMUHY «BHELIHSS KUHEMaTHKa»

[aiiTe onpesiesieHrie TEPMUHY «MapKOBCKHI MPOLIECC»

Uro Takoe rpad U U3 KaKMX 31eMeHTOB OH COCTOUT?

B Kakvx BHJax MOTYT OBITh ITPe/iCTaB/IeHbl MeTPUYeCKHe KapThl?

B yem oTIMuMe NMOHATHE «TUIAHUPOBAHUE IIYyTH» U «IUIAHUPOBAHUE JBWKEHUSI» ?
Bonpocbl 3akpbimo2o muna:

MekaHyM-KoJj1eca - 3TO pa3HOBUJHOCTb...

a. BCEHATPaB/IeHHOTO TIPHUBO/IA
b. npuBoza Tvmna "ourmKI"
C. HE3aBUCHMOTO0 NIPUBOJA

d. mpuBoJa AKKepMaHa
YkakuTe KWHEMaTHUeCKYH0 CXeMy, 00eCIeurBarolyt0 roJIOHOMHOE JIBHKEHHE.

a. fuddepeHIaTbHBINA IPUBO/,
b. ipuBoz ¢ Konmecamu MoHa

C. IpuBOJ, AKKepMaHa
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d. m1apoBoii puBoA

Ne 3 Kak Ha3sbIBaeTcsi MexaHWYeCKasi CHCTeMa, Ha KOTOPYIO, KDOMe TeOMeTpPUUeCKHX,
HaKJIa/IbIBAIOTCS M KUHEMaTU4deCKue CBSI3U?

a. HeroJIOHOMHas
b. ronoHomHas
C. HEUHTEerpupyemast

d. anTpornomopHas

Ne 4 ITpeamnonaras, 4To MPOCKAaIb3bIBAHHUE OTCYTCTBYET, MOXKEM CUMTATh, UTO KOJleca
OMUCKLIBAIOT YTH Ha MJI0CKOCTH TaKUM 00pa3oM, uTo poboT BCerza BpaljaeTcs BOKPYT
TOUYKH, Ha3bIBA€MO1 ...
a. MTHOBEHHBIM IIEHTPOM BpallleHust
b. 11eHTpOM BparteHust AKKepMaHa

b. muddepeHIaIbHBIM [IEHTPOM BpallieHHsI

d. AWHAMUUYECKHUM LIEHTPOM BpallleHUA

Ne 5 BeposiTHOCTh HACTYTI/IEHHUsI COOBITHS A TIPH yCIOBUH, 4TO cOOBITHE B mpou3oriio:
P(AB) - ato:

a. YCJIOBHAsi BEPOSITHOCTb
b. 6e3ycioBHasi BEPOSTHOCTh

C. MMOJTHadA BEPOATHOCTb

Ne 6 Buzeokamepa, hopMupyroias Tak Ha3bIBaeMoe JIaTbHOCTHOE 300paXkeHue
(ZamBbHOCTHBIN OPTPET):

a. cTepeokamepa
b. kKamepa CTPYKTyPUPOBaHHTO CBeTa
C. BpeMsIIpoJieTHasi Kamepa

d. Kamepa CBETOBOTO ITOJISI

Ne 7 MeTop HaBuraiuu (omnpe/esieHyst KOOPAWHAT U TTapaMeTPOB IBW)KeHUS Pa3/TUUHBIX
00BEKTOB — CY/ZIOB, CAMOJIETOB, PAKeT U [[p.) U YIPAB/IE€HUS UX [BIDKEHUEM,
OCHOBaHHbIN Ha CBOMCTBAaX MHEPIMU TeJl, SBJISIOIIMIACSA aBTOHOMHBIM, TO eCTh He
TpeOyIOIMM Ha/TMu¥sl BHEIITHUX OPUEeHTUPOB WU TIOCTYTIAOINX U3BHE CUTHAJIOB:

a. HeAaBTOHOMHasl HaBUTALIUS
b. lokanu3arust
C. HepLYabHast HaBUTalst

d. rnobanbHast HaBUTALUS
Ne 8 [MTonoxenre poboTa B MPOU3BO/BHBI MOMEHT BpEMEHH t MOXKET OBbITH OTIpeZiesieHO
MyTeM UHTeTpUPOBAHUs TIPeCTaB/IeHHOW Mo/iesi KUHeMaTUKU. Takasi Tipotiefypa
Ha3bIBAeTCH ...
a. ofoMeTpuei
b. obpaTHo¥i 3a/jaueii KKHEMaTHKA
C. IpSAIMO#A 3a7iaueli KHHeMaTHKU
d. obparHoli 3azaueli AUHAMUKH

Ne 9 IMpotiecc yrnpae/eHys pob60TOM B OTpeZie/IEHHOM MPOCTPAHCTRE MepPeIBIKEHHUS - 3TO:
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a. HaBHTaLys
b. lokanu3arys
C. KapTUpOBaHHe

d. cnemoBaHue 110 TPAeKTOPUU

Ne 10 Kaxk Ha3bIBaeTcs MPOCTPAHCTBO, B KOTOPOM POOOT MOKeT HaJleyKHO IMO3ULIMOHHUPOBAThCS
W/WK TOYKA MIPUHSATHS PEeIIeHus 0 HallpaBJeHN! JabHeUIero ABKeHNS ?

a. ro3a
b. nokanm3anus
C. TOTIOIOTHUS

d. nokarus
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