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1. leapb AUCHUNIHHBI

B pesynbrare 0cBOCHUS JaHHOW AUCHUIUIMHBL Y 00YYarOIIEerocs TOHKHbI ObITh COPMHUPOBAHBI
KOMITETEHIIMH OCHOBHOH NMpOo(ecCHOHAIBHON 00pa3oBaTeIbHON MporpaMMbl OakaiaBpuara (naiee —

OIIOIT): TIK-2.

ConepmaHI/Ie KOMHCTCHHI/Iﬁ KaK INITaHUPYCMBIX PC3YyJIbTAaTOB O6y‘IeHI/I5[ IO AUCLHHUIIIINHE CM. Ta6J'II/IHI)I

1.1,1.2u 1.3.

1.1.

dopmupyemble KOMIIETEHIINH

Ta6mmma 1.1 - ®opMupyembie TUCITUTIIMHON KOMIETEHITUN

HaunmenoBanue Buaa
KOMIIETEHIINU

KOMIIETEHIINH

HaumeHoBaHue kateropuu (rpymbl)

KOII U Ha3BaHUEC KOMIICTCHIIN

npodeccuoHanbHbIC

I[IK-2 - Cnoocoben pa3pabaTbiBaTh
OTJICTbHBIC DJIEMEHTBHI U TIOJCHCTEMBI
ABTOMATH3UPOBAHHBIX CHCTEM.

1.2. UHAUKATOPHI J0CTHKEHUS] KOMIIETEeH Uit

Tabnuna 1.2 — HAUKaTOphl JOCTHKEHUS KOMIIETEHIIHNH, (hOpMHUpyeMble TUCIUTUIMHON

Ko n Ha3sBanue
KOMIIETEHIINU

NHnukaTopsl 1OCTHRKEHUS
komnerennuu mo OITOIT

JIMCIMIUTMHBI U IPAKTHKH, POPMUPYIOIIHE
komnerennuio OITOIT

MK-2 - Cnocoben
pa3pabaTbIBaTh
OTJENIbHBIC DJIEMEHTHI
U HOJICHCTEMBI
ABTOMATH3UPOBAHHBIX
CHCTEM.

[1IK-2.1. IlpoBomur (Ha OCHOBE
MIPUMEHEHHS aKTyaTbHOMN
HOPMAaTHUBHOM JOKYMEHTAITUH IO
MHTEIUIEKTyaIbHOU
COOCTBEHHOCTH)
WCCIENIOBaHUs MO  3aJIaHHOU
TEMaTHKe B obnactu
ABTOMATU3MPOBAHHBIX CUCTEM.
[K-2.2. PazpabatsiBaeT
OTZIENbHBIC KOMITOHEHTBI
ABTOMATU3MPOBAHHBIX  CHCTEM
YIIPABICHUST TEXHOJIOTMYECKUMU
TporeccaMu (TporpaMmHbIe
KOMITOHEHTBI CHCTEM DPEabHOTO
BpPEMEHH, TIPOMBIIITICHHBIX
POOOTU3MPOBAHHBIX CUCTEM).
I1K-2.3. PazpabatsiBaeT
OT/IENTbHBIC KOMITOHEHTHI
ABTOMATU3MPOBAHHBIX  CHCTEM
yIIpaBICHUS TpEIPUSITHEM
(ERP, MES).

[1IK-2.4. OueHnBaeT Ha/IEKHOCTh
M KauecTBO (DYHKIOHUPOBAHHUS
00BEKTa MPOESKTUPOBAHMISL.

IIaTCHTHBIC

b1.B.02 ABTOMaTU3UPOBAHHBIE  CHCTEMBI
TEXHOJIOTHYECKIMU MPOIIECCAMHU
b1.B.03 ABTOMaTu3upOBaHHbIE
MPEATIPUATHEM

b1.B.04 ITatenToBenenue
b1.B.05 HanéxHocTs, 3PrOHOMHUKA u KauyeCTBO
aBTOMATH3MPOBAHHBIX CHCTEM 00pabOTKM MH(OpMaNUU U
YIpaBIEeHUS

Bb1.B.06 IIpomMbInuieHHBIe pOOOTH3UPOBAHHBIE CHCTEMBI U
KOMIIJIEKCHI

B2.B.01(IT) IIpousBoacTBeHHas
[MpodunbHas mpakTHKa

B3.01(J1) BreimonHenue
KBaTH(PUKAIIMOHHOHN PabOTHI

YTIpaBICHUS

CUCTEMBI YIipaBJICHUA

IIPaKTHUKA.

3aluTa BBIHYCKHOﬁ

1.3. 3nanus, ymenusi, HaBbIkH (3YB) no aucuuniauxe




Ta6mmma 1.3 — 3Hanus1, yMeHHs1, HABBIKH, (DOPMHUPYEMBbIC TUCIUIUIMHON

Kon u HasBanue

I/IHI[I/IKaTopBI JOCTHIXKCHUA

3HaHus, yMeHHs, HaBBIKK (3YB),

KOMIIETEHIUU KOMIIETCHIINH, 3aKPETIJICHHBIE (dhopMuUpyeMbIe TUCITUTUTMHON
3a JUCHUILUINHOU
NnK-2 - Cnocoben | T1K-2.2. PazpabarsiBaer | 3HATH:
paszpabaThIBaTh OTZENbHbBIE KOMITOHEHTHI - BUJIbI 1 Ha3HAYCHHE POOOTOTEXHUUECKHUX
OTJIETIbHBIE AJIEMEHTHI | aBTOMAaTH3UPOBAHHBIX  CHUCTEM YCTPOMCTB;
u MOJACUCTEMBI | YIPABICHUS TEXHOJIOTUYECKHUMHU - o0acTy MpUMEHEHHS POOOTOB;
ABTOMATU3UPOBAHHBIX | MPOLIECCAMU (mporpamMMHbIe - BUJIBI U BO3MOXKHOCTH
CHCTEM. KOMITOHEHTBI CHUCTEM PEajIbHOTO POOOTOTEXHHYECKUX KOHCTPYKTOPOB;
BPEMEHH, TIPOMBIILICHHBIX - 3TaIbl CO37aHusl POOOTOTEXHUYECKOTO

POOOTU3UPOBAHHBIX CHCTEM).

YCTpOMCTBA.
YMeTh:

MPUMEHSATH OCHOBBI POOOTOTEXHHUKH B
YIPABJICHUHN TEXHOJIOTUYECKUMHU
MIPOIIECCAMH,

- KOHCTPYUPOBATh OT/ICIbHBIC Y3IIbI
POOOTOTEXHUYECKOTO YCTPONCTBA;

- MPOEKTUPOBATh U KOHCTPYUPOBATH
POOOTOTEXHUYECKOE YCTPOICTBO

JUISL BBITIOJTHEHUS ONPEICIIEHHBIX JCHCTBUN;

- MPOrPaMMHPOBATH JEHCTBUS
POOOTOTEXHUUYECKUX YCTPOICTB;

IPOrpaMMHUPOBATh PEAKIUIO
POOOTOTEXHUUYECKUX YCTPOICTB Ha
BHECIIIHUE BO3ACHCTBUSL.

Bnaners:

® HaBbIKaMU POEKTUPOBAHUS u
KOHCTPYHPOBAHUS POOOTOTEXHUYECKOTO
yCTpoiicTBa JUIst BBITIOJTHEHUS

ONPEACIEHHBIX IEVCTBUN.

2. O0bEM M TPYA0EMKOCTh TUCHUIJIMHBI 10 BUIAM Y4eOHBIX 3aHATHH.

DopMBbI IPOMEKYTOYHOU ATTECTALUH.
Tabnuna 2 — O0beM U TPYAO0EMKOCTh AUCITUIUIMHBI TIO BUAAM YUEOHBIX 3aHSITHI

06 6HO DG O6béM gyacoB o Gpopmam
mast TPyJI0EMKOCTh W BUJBI YUeOHOU pabOThl MO TUCIUILINHE, 0By
MIPOBOIMMEIE B pa3HBIX (popmax 050 0300 350
1 O6mas Tpy10eMKOCTb JUCIUILIUHBI 144
2 KonTakTHast paboTa 00yJaromuxcs ¢ mpenoaaBaTesnemM (1Mo BUIaM 62
yueOHBIX 3aHsATHI) (BCEro)
AynautopHas pabora (Bcero): 62
B TOM YHUCJIC:
JIEKIHNH 20
MIPAKTUYCCKHE 3aHITHSI, CCMUHAPbI
PAKTUKYMBI
nmabopaTopHbIe PaOOTHI 42
B MHTEPAKTUBHOU (hopme
B DJIGKTPOHHOU (hopme




BueaynuropHas pabota (Bcero):

B TOM 4YHCIIC,
npernoaaBaTciicM

WHIUBUyallbHas pabora oOydarmmxcs C

TIO/ITOTOBKA KypCOBOM paboTHl /KOHTaKTHas pabora’

rpynimnoBasd, HHAWBHAYAJIbHAA KOHCYJIbTAllU W HWHBIC BHUbI
y4eOHOH NeaTeNbHOCTH, IPeyCMaTPUBAIOLINE IPYIIIOBYIO HIIH
VHIMBHIyJIbHYIO pa00Ty 00y4aroIuxcsi ¢ IpernoiaBaresieM)

TBOp4YecKas pabora (3cce)

3 CamocrostenpHas pabora oOydaronuxcst (BCero)

82

4 TIpoMexyTO4Hasi aTTecTanys 00y4Jaromerocs: — 3a4eT

3. YueOHO-TeMaTUUeCKUH TUIaH M COCP)KaHUEe TUCIUILINHBI.

3.1. Y4eOHO-TeMaTH4YeCKHUH IIaH
Tabauua 3.1 - YueOHO-TeMaTHUECKUI 1Al
E 05"111351 TpynoemkocThb 3aHsATHI (Yac.) ®opMBbI TEKYLIEro
‘E Pa3znesbl M TEMBI AMCHHUILTHHBI TPYAOCMIOEKH 0®0 KOHTPOI |
10 3AHATHIM (6cezo uac.) AyauTOpHbBIE NPOMEKYTOIHOM
= 3aHATHA CPC arTecTaluu
Z = JIeKI. | mpakT. | Ja6. ycneBaeMoCcTH
1-2 | Ucropus pa3BUTHSA POOOTOTEXHUKH. 12 2 2 8 | YcrHblit onpoc, perieHue
MopanbHble AUIEMMBI POOOTH3UPOBAHHOTO yueOHbIX 3a/1a4
Oyaymero.
3-4 | Bunsl, k1accupuKanys U yCTPOHCTBO 14 2 4 8 | Vernsrit ompoc, pemeHne
po6oTOB. Y4eOHBIX 33124
5-6 | KoHgurypairoHHoe npoCcTpaHCTBO. 14 2 4 8 | Verublii onpoc, pemieHue
JIBrm>KeHue TBEPIOr0 Teja Ha MIIOCKOCTH U B yueOHbIX 3a/1a4
MIPOCTPAHCTBE.
7-8 | Ilpsimast kuHEMAaTHKA. 14 2 4 8 | YcrHblit onpoc, perieHne
y4eOHBIX 33134
9- | KunemaTHka 1 CTaTHKa CKOPOCTH. 14 2 4 8 | YcrHblit onpoc, perieHne
10 y4eOHBIX 3a7a4
11- | ObpaTHas KHHEMATHKA. 14 2 4 8 | Verublii onpoc, pemieHue
12 y4eOHBIX 3a7a4
13- | Yupasnenue podotom. I'enepanust 16 2 6 8 | YcrHblil onpoc, perieHue
14 | tpaexropuu. KonecHsie po6OTHI. yueOHbIX 3a/1a4
IInanupoBaHue JBUKEHUS.
15- | IIpoekTupoBaHue CPENCTB POOOTOTEXHUKH. 18 2 6 10 | YcrtHBIM onpoc, pelreHue
16 | PoGoTOTEXHUYECKUE CHCTEMBI B yueOHBIX 3a/1a4
MIPOMBIIIJIEHHOCTH.
17- | MonenmupoBaHue pOOOTOTEXHIYECKUX 28 4 8 16 | YcrHBId onpoc, pemieHue
18 | cucrem. Arduino — miardopma, cpena y4eOHBIX 327124
pa3paboTku, oHIalH-3MyIsATOp. LEgo.
Cpena cumyssinm CoppeliaSim.
[TpomexyTouHas arTecTanus 3a4er
Bcero: 144 20 42 82

3.2. Coaep:kanue 3aHATHH 10 BUIAM y4eOHOi1 padoThI

Y Yacwl, evioenennvie 6 VII na xypcosoe npoexmuposanue 6 konmaxmuoii popme (3 uaca)




Tabnuna 3.2 — Coneprxkanue TUCHUTLTUHBI

Ne HaumenoBanue pasnena,
Conepn(aHI/Ie 3aHATUA
n/a TEMBI JUCIUILINHEI
Cooepaicanue 1eKYuoHH020 Kypca
1.1 | Ucropust pa3BuTHs pPOOOTOTEXHHKH. Cratyn 6oros, I'epect, meurs uemosedectBa (Tamoc)... PoGor /[la
MopanbHbie MUIeMMbl | BuHuu... miaxmaTHble aBTOMaThl. Bropag mnomoBuHa XX Beka —
pOOOTHU3HPOBAHHOTO OYLyIIIero. KOMUPYOLTHE MaHUITYJISTOPHI. .. DTUUECKHE NPOOJIEMbI, TPUBSI3aHHOCTb. . .
1.2 | Bugsl, knaccupukanus 1 yCTPOUCTBO [TpoMbInIeHHBIE, TpaXTAHCKHE, MEOUNMHCKHE, BOCHHBIE M  IIPOY.
poboToB. Crpyxkrypa, KHHEMATH9IECKHE MOJIENN poboToB. Texuuueckue
XapakTepucTuku. Paboumii WMHCTPYMEHT, 3aXBaThIBAIOLIME YCTPOWCTBA,
CEHCOPHBIE CHCTEMBI.
1.3 | KoudurypammonHoe MpoCTpaHCTBO. Crenenn cBoOOnsl TBeproro Tteina u pobora. CycTaBel (COUIICHEHUS)
JIBrXeHHUe TBEPIOTO Tela Ha INIOCKOCTH | poOoToB. Tomosorus mpocTpaHCTBa, KOH(pUTypamus, o0IacTh 3amad |
U B IPOCTPAHCTBE. pabouass o0nacTb, OrpaHWYEHHS CKOPOCTH. MaTpHUbl BpalleHUS H
peoOpa30BaHHSL...
14 OmnpeneneHre MOJI0KEHUS U OPUEHTAINH KaXXI0T0 3B€HA MAaHUITYJISITOpa 1
IIpsimas kuHEMaTHUKA. pabouero oprana (3axBata). [1o 3a1aHHBIM apaMeTpaM prIYaroB (AJIHHBI) U
HIapHUPOB (YTJIbI) ONPEAENeTCs ONI0KEeHne KOoHeYHOTro dddexropa.
15 OmnpeneneHre MOJI0KEHUS U OPUEHTAINH KaXXI0T0 3B€HA MAaHUITYJISITOpa 1
KunemaTnka 1 cTaTHKa CKOPOCTH. pabouero oprana (3axBata). [1o 3a1aHHBIM ITOJIOKEHUSIM IIAPHUPOB U
ckopocTsM (Jacobian) couneHenuit onpeaensieTcst MON0KEHHE KOHEYHOTO
addekTopa.
1.6 OnrtuMu3anys NOMCKa BBIOOpa pemeHnst oOpaTHOH 3ajadl — ONpeNeNICHUs
OOpaTHasi KHHEMaTHKa. BAapMAHTOB  TIOJIOKCHWH  INApHUPOB,  OOCCIICUMBAIONIMX  33JaHHYIO
TPaeKTOPHIO MepeMenieH st KoHewHOoro 3ddexTopa.
1.7 | Ynpasnenue poborom. ['enepanus [Mo3unuonHas, KOHTypHasi, aJaliTUBHASI CUCTEMBI yIIpaBJeHus. THIIbl 3a1a4 1
TpaekTopuu. [InaHnpoBanue IBWKECHUS. | METOAB IUIAHUPOBAaHUS  JBIDKeHMSA. KoHdurypamus mnpenstcTBuii B
npoctpancte. OnpeneneHne pacCTosIHUI 1 0OHApyKEHUE CTOIKHOBEHHH.
1.8 IIpoexTupoBanue cpeacTB DopmynupoBaHue LeneBot [i0)7250900%01 MPOEKTA. IIpoGnemaruka
poboToTexHukH. PoboToTexHnueckue JIeNEHTpAIN3aliK. Perenre BOIpocoB Ha/le)KHOCTH CHCTEM M 0€30I1acHOCTH
CHCTEMBbI B IPOMBIIIJICHHOCTH. peanmzanuu. KOMIIOHOBKa TEXHOJOTMYECKHMX KOMIUIEKCOB B  pa3HbBIX
KonecHsle poGOTHL. MPOMBIIUICHHBIX cepax. TUIbl KOHCTPYKIMHA KOJECHBIX pOOOTOB.
1.9 | MozaenupoBaHre poOOTOTEXHUIECKUX PazBuBatomuii aciekT paboTsl B poboTOTeXHUYECKOH 0bmacTu. [IpakTiueckas
cucteM. Arduino — ruiarpopma, cpena BBITO/1a MCIIOJIb30BAHMUS Pa3IMUHbIX CHCTEM MOAEIHPOBAHUS
pa3paboTKku, OHIalH-3MyIsATOp. LEgo. pa3pabaTbIBaeMbIX BHICOKOABTOMATH3NPOBAHHBIX KOMIUIEKCOB M CHCTEM B
Cpena cumymsiiuu CoppeliaSim. Pa3IMYHBIX TMPEAMETHBIX 001acTsIX. BO3MOKHOCTH COBPEMEHHBIX CUCTEM
MO/JICTTMPOBaHHSI.
Cooepoicanue npakmuieckux 3aHamuil
1.1 | Uctopus pa3Butus pobOoToTexHUKH. | OOCyXIeHHEe B TpyMIe CO CTYAEHTAMH MCTOPHYECKOTO paKypca TEMBI.
MopaibHble IUIeMMBL | [IporHO3MpOBaHUE NEPCIEKTUB Pa3BUTHA POOOTOTEXHWKH B CPaBHEHHH C
POOOTH3HPOBAHHOTO OyTyINETO. TEXHUYECKAM pa3BHTHEM NHBWIM3ANWU Tnpeapimymux 100-120 et (Ha
IIpUMepe aBTOMOOMIIECTPOCHUS).
Craryu 6oros, ['edect, meuts yenoBeuectBa (Tamoc)... Podor Jla Bunym...
ImIaxMaTHbIe aBTOMaTbl. Bropas mnosoBnHa XX Beka — KONUpYOLIUE
MaHUITYJISATOPEL. .. DTHYECKUE MPOOIIEMBI, TPUBSI3aHHOCTb. . .
12 ITonmpoOHBI CpaBHUTENBHBIN aHANIN3 COBPEMEHHBIX POOOTH3MPOBAHHBIX
Buapl, knaccupukanus 1 yCTpOUCTBO wIaT(GopM Mo UX TEXHUUECKHM XapaKTePUCTHKAM.
poGoTOB. [TpoMbInUIeHHBIE, TpaXIAHCKWE, MEIUIMHCKHE, BOCHHBIE M  IIPOY.
Crpyxkrypa, KMHEMaTU4YEeCKUE MOJEIU poGoToB. Texuuueckue
XapaKkTepuUCTUKH. Paboumii WHCTpYMEHT, 3axXBaTHIBAIOIIME YCTPOHCTBA,
CEHCOPHBIE CHCTEMBI
1.3 | KondurypaumonHoe npocTpaHCTBO. [MpakTnyeckne pacdeTsl NpeoOpa3oBaHMil M TIepeMelleHnii OOBEKTOB B

JIBI>KeHHE TBEpAOro Teja Ha IIOCKOCTH
1 B IPOCTPAHCTBE.

HPOCTPAHCTBE.
Crenenn cBoOonsl TBepAoro Tteina u pobora. CycTaBel (COUTICHEHUS)
po6oToB. Tomosoruss mpocTpaHcTBa, KOH(Urypauus, 00JacTb 337ad4 H
pabouass o0nacTh, OrpaHWYEHMs CKOPOCTH. Marpuibl BpauieHUs W




Ne HaumenoBanue pasnena,

Coneprxanue 3aHITUA
n/m TEMBI JUCIUILINHBI

npeoOpa3OBaHus. ..

14 Brruncenns npeoOpa3zoBaHuil IS Pa3IMIHBIX KOHCTPYKTHBOB M TEOMETPHH,
[psiMast KHHEMAaTHKA. Hanpumep 111 RRPRRR.

OmnpeneneHre MoJ0KEHUSI U OPUEHTAIINH KaXKI0T0 3B€Ha MaHUITYJISTOpA U
pabouero oprana (3axBata). [1o 3a1aHHBIM apaMeTpaM pHIYaroB (AJIMHBI) U
IapHUPOB (YTIIBI) ONpeAemsieTcs NOJI0KeHNEe KOHETHOTO Y heKTopa.

15 Brruncenns npeoOpa3zoBaHuil IS Pa3IMIHBIX KOHCTPYKTHBOB M TEOMETPHH,
Kunemaruka u cTaTHKa CKOPOCTH. Hanpumep 11 RPPRRR.

OrmpezeneHne NOJIIOKEHHS 1 OPUSHTALMN KaXKJOTO 3B€HA MaHUITYJIATOPA U
pabouero oprana (3axBata). I1o 3a1aHHBIM ITOJIOKEHUSM IIAPHUPOB U
ckopocTsiM (Jacobian) couneHeHu# onpenensieTcs MoJ0KeHHEe KOHSYHOTO

addekTopa.

1.6 Beraucnenus npeoOpa3zoBaHU I Pa3IMIHBIX KOHCTPYKTHBOB U TEOMETPUH,
OOpatHast KHHEMAaTHKa. Hanpumep 111 RPRRPR.

Onrtumu3ainysi NOMCKa BbIOOpa pelieHrsi oOpaTHOM 3agadu — OIpenesieHUs
BapHaHTOB  IOJIOKCHWH  IIAPHHPOB,  OOCCHECUYHMBAIOLIMX  3aJaHHYHO
TPACKTOPHUIO MepeMeNIeHHs] KOHEYHOTo 3 deKTopa.

1.7 | Ynpasnenue poborom. ['enepanus IInanupoBaHue BapHaHTOB aITOPUTMOB YIPABJICHUS KOJECHBIX pOOOTOB IS
TPACKTOPHUH. HHaHI/IpOBaHI/IC JBHXKCHUA. BBITIOJIHCHUSA 3a1a4 COpeBHOBaTeHLHOﬁ pO6OTOTeXHI/IKI/I.

[No3umonHas, KOHTypHasl, aJalTHBHAS CHCTEMBI yIIpaBIeHUs. THITBI 3a1a4 1
METOIBl IUIAaHWPOBaHWS JBIOKEHWA. KoHQUrypamuss MpensTcTBUH B
npoctpascTe. OnpeneneHue pacCcTOSHUN U 0OHApy>KeHUE CTOJIKHOBEHHUIL.

1.8 | IlpoekTupoBaHue CpeacTB Pa3paboTka TeXHHYECKOTO 3aJaHUs Ha MPOCKTUPOBAHKHE POOOTOTEXHHUUYCCKON
poboToTeXHUKHU. POGOTOTEXHUYECKHE CHCTEMBI J1J1s1 0OCITY)KHBAHUSI PAKET U T10IBOTHBIX JIOJIOK.
CHUCTEMBI B IPOMBIIILICHHOCTH. dopmyupoBaHHe  IETEBO (YHKIMH ~ TIPOEKTA. [pobnemaruka
KonecHbie poGOTEHI. JIeLEHTpaIN3aliK. Pelienie BoIpocoB Ha/Ie)KHOCTH CHCTEM U O€30IacHOCTH

peanmzanuu. KOMIIOHOBKa TEXHOJOTMYECKHMX KOMIUIEKCOB B  pa3HbBIX
MPOMBIIUICHHBIX cepax. TUIBI KOHCTPYKIIMH KOJIECHBIX pOOOTOB.

1.9 | MozaenupoBaHne poOOTOTEXHUIECKHUX Co3nanue coOCTBEHHBIX POOOTH3HUPOBAHHBIX CUCTEM B CpeJie MOJIETMPOBAHUS
cuctem. Arduino — ruaropma, cpena CoppeliaSim.
pa3paboTKu, OHNIaiH-IMyIsITOp. Lego. PazBuBatonuii acriekT paboTsl B poboTOTeXHHYECKOi obnacTh. [IpakTnueckas
Cpena cumyssinuu CoppeliaSim. BBIT0J1a UCIIOJIb30BAHHUS PA3IMYHBIX CHCTEM MOJICITUPOBAHHS

pa3pa6aTLIBaeM1,1x BBICOKOABTOMATU3UPOBAHHBIX KOMIUIEKCOB U CUCTEM B
Pa3JINYHBbIX TPEAMETHBIX obnactsx. Bo3moxkHOCTH COBPEMCHHBIX CUCTEM
MOJACINPOBAHUA.

4., Tlopsiok oleHUBAHHUSI YCNeBaeMOCTH U CHOPMHPOBAHHOCTH
KOMIIETCHIUI 00y4Yaruerocss B TeKyulei U mpoMesKyTOYHOM aTTeCTaAlMM.

J1J1s IOJIOKUTENBHOM OLIEHKH IO pe3y/ibTaTaM OCBOCHHS AUCIUILTUHBI 00yJaroImeMycs: Heo0X0IuMo
BBITIOJITHUTHh BCE YCTAHOBJICHHBIC BHJBI yueOHOUW paboThl. O1eHKa pe3ylbTaToB padOTHl OOYdYarOIIETOCs B
Oamnax (o BUaaM) MpuBeAeHa B Tabmuie 4.

Tabnuna 4.1 - banibHO-peTHHTOBas OlLIEHKA pe3yIbTaToB YueOHOU paboThl oOyyatomuxcs rno sujgam (bPC)

VYuebHast paboTa Cymma Buns! u pe3ynbTatel OneHka B aTTecTalluu Bbamnel
(BuzBI) 6aioB yueOHOH paboTh (18 Henenn)
Texywias yuebnas paboma ODO (7 cemecmp)
Tekymas y4ueOHas 60 Jlexmonnsie 3austust (10(1.5 6ayun — mocenienue 1 JEKIMOHHOTO 3aHITHS 10-15
paborta B cemectpe|  (100%  |3amsTHIl)




(moceuienue /6amnoB  |[Ipaktudeckue  3amsaTust|1.0 amma — mocemienue 1 3aHATusS u BeimonHenwme| 12 —31.5
3aHATUH o [mpuBeaeHHOM | (21 3aHsTHIA) 3aganus Ha 51-85%
pacriuicaHuIo U| IIKaibl) 1.5 danma — nocenienue 1 3aHATHA U CYIECTBEHHBIN
BBITIOJTHEHHE BKJaJ] Ha 3aHATUM B paboTy BCcel TIpymmsl,
3aJjaHui) CaMOCTOSATENILHOCTh M BBINIOJIHEHHE padoThl Ha 85.1-
100%
Hanucanue pedepara mo|10 06aJ10B - pedepar HanucaH Ha| 10-135
BBIOpaHHOW TeMe «yIOBJICTBOPHTEIHHO
12 6ansoB — pedepaT HaNKMCaH HA «XOPOIIIOY
13.5 6as0B — pedepat HAITUCAH HA «OTIHIHOY
HToro mo Tekymreii padore B ceMecTpe 32-60
IIpomescymounas ammecmayus
IIpomexxyrounas |40 Bomnpoc 1. 10 6anJ10B (IOPOrOBOE 3HAYCHUE) 10- 20
aTTecTalus (100% 20 6a/10B (MaKCUMAITbHOE 3HAUCHHE)
(9k3ameH) /6annos Pemenne 3agaum 1. 10 6ansoB (IOpPOroBo€E 3HAYCHUE) 10-20
IIPUBEICHHOMN 20 6an10B (MaKCHUMaJIBHOE 3HAUEHUE)
IIIKAJIBI)
HTOro no npoMe;KyTo4Hoii arrecranuu (3K3aMeH) 20-40

CymMmapHasi oueHka no aucuuminie: CyMmma 0ajuioB TeKyIeH U MpoMexyTouHoi artectauuu 51 — 100 6aos.

WTtoroBast o1ieHKa BBICTABIISIETCS B BEJOMOCTh COTJIACHO CIEAYIOIIeMY ITpaBuiy (Tabnuma 4.2):

Tabmuna 4.2. Onenka ypoBHS COPMUPOBAHHOCTH KOMITETEHIIVA B POMEKYTOYHOH aTTeCTAIluN

KpnTepml OICHUBAHUA KOMIICTCHIINH

Hrtorosasn
OlIEHKA

YpoBennb
chopMupOBaHHOCTH
KOMIIeTeHLIMH

Onenka nmo
100-
0aNIbHOM
mKaje

OOyvaromuiics He BIAJEET TEOPETUUECKUMU
OCHOBaMH JMCIUTLUTHHEI u Hay4IHOU
TEPMHUHOJIOTHEN, JEMOHCTPUPYET OTPBIBOYHBIE
3HaHUS, HE CHocoOeH pemarb MOPaKTUYEeCKHUe
npodeccruoHaIbHbIE 3a7a4H, JOIyCKaeT
MHOXECTBEHHBIE CYIIECTBEHHbIE OLIMOKH B
OTBETAax, HE yMeeT HHTEPIPETUPOBATH
pE3yJIbTaThl U JIeNaTh BHIBOJIBI.

HCIIOHyCTHMLIfI HEYAOBJICTBOPUTCIBHO

Memnee 51
Oaiuia

OO0yuaromuiicst BIIAJICET YaCTUYHO
TEOPETUUYECKUMHU OCHOBaMHU  JUCUUIUIMHBI U
Hay4YHOU TEPMHUHOJIOTUEH, (dbparmeHTapHO
criocoOeH pemarb MPaKTUYECKUE
npodeccuoHanbHbIe 3ajauu, JIOTTYCKaeT
HECKOJIbKO CYIIIECTBEHHBIX OIIUOOK pEHICHUSX,
MOXKET YaCTUYIHO WHTEPIPETUPOBATH
MOJTy4YeHHBIE PE3yabTaThl, TOMYCKAET OIMIUOKU B
BBIBOJ[aX.

IIOPOTOBBIN YAOBJIETBOPUTEIBHO

51-65

OOyuaromuiics ~ BIaJeeT  TEOPETUYECKUMHU
OCHOBaMu JAUCHTUITIIMHBI u HaquOfI
TEPMUHOJIOTHEN, TPaMOTHO H3JaraeT Marepua,
crocobeH pemarh MIpaKTUYECKHe
npodeccuoHaNIbHBIE  3aJaud, HO JOIyCKaeT
OTJeNbHBIE  HECYIIECTBCHHBIE  OMMOKH B
UHTEpIpETAlUU Pe3yJIbTaTOB U BHIBOJAX.

TOBBILLICHHBIN XOpOLIO

66-85

OOyuaromuiicss B TOJTHOM Mepe  BIaJeeT
TEOPETUYECKUMH OCHOBAMM  JTUCUUIUIMHBI H
HAay4YHOM TEPMHUHOJIOTHEN, TPAaMOTHO W3Jaraer
MaTepHaj, CHOCOOCH WIUIIOCTPUPOBATh OTBET

MPOABUHYTHIN OTJIMYHO

86-100




npuMepamu, (QaxkTamy, JaHHBIMH  HAy4HBIX
UCCIICJOBAHUM,  IPUMEHATH  TCOPETHUYECKUE
3HAHUA JUTSL peuieHus IIPAKTUYECKHUX
podeCCHOHATIBHBIX 3az1ad. [TpaBunbHO
UHTEPIPETUPYET IIOJYYEHHBIE pE3yJbTaTbl U
JenaeT 000CHOBaHHbIE BBIBO/IBL.

5. MartepuajibHO-TEXHHYECKOE, NPOrpaMMHoOe 7| Y4e0HO-
MeTOoAN4YecKoe o0ecneyeHue JUCHUIIAHBI.

5.1. YueOHas aurepatypa

OcHoBHasi yueOHasi TUTEPaTypa

Ocnoenas numepamypa

1. HBanoB, A. A. OcHOBBI pOOOTOTEXHUKH : yueOHOe Tocooue / A. A. MIBaHOB. — 2-¢ U3., HCTIP. —
Mocksa : UHOPA-M, 2021. — 223 c. — (Bsicmiee o6pa3oBanue: bakanaspuar). - ISBN 978-5-16-
012765-1. - Tekct : anexktponHbid. - URL: https://znanium.com/catalog/product/1155006 (mara
oOpamenusi: 28.01.2021). — Pexxum noctyna: no nomucke.

ﬂOnOﬂHumeﬂbHaﬂ Jumepamypa

1. Kucenes, M. M. PoGoToTexHrka B nmpuMepax M 3agadax: Kypc MpOrpaMMHPOBAHHS MEXaHU3MOB U
poboToB : yuebHoe mocobue / M. M. Kucenes. - 2-e uz., uctp. - Mocksa : COJIOH-IIpecc, 2019. -

136 c¢. - ISBN  978-5-91359-326-9. -  Tekcr : onekrponsbii. -  URL:
https://znanium.com/catalog/product/1227725 (nara obpamenus: 28.01.2021). — Pexxum pocrymna: mo
TIOJIITHICKE.

5.2. MaTepuajbHO-TeXHUYECKOE U MPOrpaMMHoe odecriedeHue TUCUUNIHHBI.

B oOydenun wucnonp3ytorcs WHGOPMAIMOHHBIE TEXHOJIOTMM Ha 0a3e KOMIBIOTEPHBIX KJIACCOB
yuebHoro kopmyca Ne4 (mp. Meramypros 19).

501 KommnbroTepHsblii ki1acc. YuebHas ayauTopus (MyJIbTUMEINHHAS )1 IPOBEICHUS:

- 3aHATUH JEKIIMOHHOTO THIIA;

- 3aHATUI CEMUHAPCKOTo (IPAaKTUYECKOT0) THIIA;

- TPYIIIIOBBIX W UHANBUAYAIEHBIX KOHCYIbTAIINH;

- TEKYILLEr0 KOHTPOJIS U POMEXKYTOYHOH aTTeCTallUH.

CrneunanusupoBanHas (yueOHasi) meOenb: 10cKa MesloBasi, Kadeapa, CTOIbl KOMIBIOTEPHBIE, CTYIIbS.

Ob6opynoBaHue Ui Mpe3eHTalMy y4eOHOro Marepuaia: CTallMOHApHOE - KOMIIBIOTEp MpenojaBaress,
9KpaH, IPOEKTOP.

O6opynoBaHue: CTAIMOHAPHOE - KOMITBIOTEPHI JJ1st oOydarormmxcs (17 miT.).

Hcnons3yemoe mporpammuoe obecriedenne: MS Windows (Microsoft Imagine Premium 3 year mo
cyonunen3snonnomy aorosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice (cBobomHO



pactipoctpansemoe [10), FoxitReader (cBoGomuo pacmpoctpansemoe I10), Firefox 14 (cBoGomHO
pacnpoctpansiemoe [10), Annexc.bpaysep (oreuectBenHOEe cB0OOaHO pacmpoctpansiemoe [10), CopelliaSim
Edu (6ecrnatHas yueOHas Bepcusi).

Wutepuer ¢ obecrieuenuem pocryna B JUOC.

5.3. CoBpeMeHHbIe TPogeccHOHAIBHBIE 0a3bl JaHHBIX U HH(POPMAIIHOHHbIE
CIIPABOYHbBIE CHCTEMBbI.

1. HWudopmaumonnas cucreMa «EamHOEe OKHO J0CTynma K 00pa3oBaTelbHBIM pecypcaM. Paspen.
Nudopmarrka 1 nHPOpMAIIMOHHBIC TEXHOJIOTHIY - hitp://window.edu.ru/
2. http://citforum.ru/programming/asm.shtml

3. Kpynueimmii BeO-cepBuc ansi  xoctuHra [T-mpoekToB W HMX COBMECTHOW pa3paboOTKu-
https://github.com/

4. ba3a KkHUT U myOnuKanuii JnekTpoHHoi oubnmorexku "Hayka u Texnuka" - http://www.n-t.ru

5.

OnexkTpoHHbI pecypc. Cpeaa pa3paOOTKM aBTOMATHU3MPOBAHHBIX POOOTOTEXHUYECKUX CHCTEM:

https://www.coppeliarobotics.com/downloads.

6.

Ornucanue u OPsJI0K UcIoib3oBanus: hitps://www.coppeliarobotics.com/helpFiles/

6. UHble cBeeHusl M (UJIM) MATEPHAJIBI.

6.1. [IpumepHbIe TEMbI M1 BAPHAHTHI MUCbMEHHBIX YUeOHBIX PadoT.

=

wmn

No gk

IpumepHoe 06,1aKk0 Tem pedepaToB.

MopaibHbIe TUIEMMBI POOOTH3UPOBAHHOTO OYTYIIETO.

Kputnueckuii ananu3 poOOTOB, HCIIOJIB3YEMbIX B Pa3IUUHBIX MPEAMETHBIX 001aCTX.

Bnusaue uncna cremeHeidl cBOOOABI MaHHITYJISIIIMOHHOTO poOOTa Ha €ro KOH(HUTyparroHHOE
IPOCTPAHCTBO.

Pemenue npsmoit 3anaun s podbora PRPRR.

OmnpeneneHre MaKCUMaJIbHOTO ObICTpOEHCTBUS [T podoTa-coptupoBirka RPRR.

AHanu3 BapuaHTOB pelieHus 00paTHOM 3a1a4n 1Jis KojutaboparuBHoro podora RRR.

OnTuManbHbBI anropuT™M JUisl IPOABMXKEHUsS poOOTa MO AMAaroHaaud Ha Jocke g Urpsl «l'o» ¢
BBUIOKEHHOH (UTypoli B LIEHTpE (3aHSATHIE M0JIA).

Pa3pabortaTe TexHWYECKOE 3aJaHWE JUIsl HW3TOTOBJIICHHS poOoTa (C OIEHKOW HaAeKHOCTH!),
IpeHa3HAYSeHHOTO /ISl BO3MOXKHBIX Pa3IMUHBIX HAMIPABICHUN JeSITeIbHOCTH (HaIpUMep, OCMOTpa U
OYHUCTKH ITOJIBOHBIX TIOBEPXHOCTEH - KOPITYCOB MOPCKHUX CYJIOB, TPYOOIIPOBOIOB).
CKOHCTpYHpOBaTh U 3alIpOrpaMMHUPOBATH poOOTa JJIsi COPEBHOBAHMN «JTAOUPHHT» U «CYMOY.

6.2. [IlpumepHbIe BONPOCHI U 3aJaHKs / 3a1a4U JJIsl IPOMEKYTOYHOM aTTeCTALMU.
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HpI/IMepHLIe TECOPETUICCKHUE BONIPOCHI K JK3aMEHY.

Tema 1.

1.
2.

Yewm 3aHHUMAJICS TIEPBBIH JiereHAapHBIA po0oT «Tamoc»?
KakoBbI 01MacHOCTH MIUPOKOH poOOTH3AIMHU B OIipKaiiiem Oymymem?

Tema 2.

1.

o g s W

—
o
2
o

NoabkowdE

Tem

A

o

Uro Takoe KOJUIabOpaTHBHBIM pOOOT W Ye€M OH OTJIMYAETCS OT KJIACCHUYECKOTO MPOMBIIIIICHHOTO
MaHunyJisropa?

Kakwue cymiecTByrOT TUIIBI IPUBOJIOB POOOTOB, X KPATKHUE XapaKTEPUCTUKH.

CBapouHsblii po0oT.

PoGoT st aBTOMaTU3aMK IITAMIIOBOYHBIX OTIEPALIUA.

Tunsl poOOTOB.

[lepeuncnuTh U 0XapaKTepU30BaTh TUITUYHBIC COCAMHEHUS JIIEMEHTOB pOOOTOB (6 MITYK).

[98)

UYro Takoe «KoH(pUTypanroHHOE pocTpaHcTBoy (C-space)?
Tomnonorust KOHUTYPAITIOHHOTO POCTPAHCTBA (4 MTYKN).
IupoTa u gonroTa - KOOPIAUHATHI CHepHIECKOTO IPOCTPAHCTBA.
[TpocTpancTBO 3a1a4 U pabodee IPOCTPAHCTBO.

Marpuua nosopota.

VYT10BbIE CKOPOCTH.

OnHOpOoIHBIE MAaTPHIIBI TPEOOPA30BaHMsL, UX CBOWCTBA.

4.

[Tpsmas kuHemartuka. [lonokenue KOHIEBOro A eKTopa ist INIOCKOU crcTeMbl 4R.

[Touck pemieHHst MO YCJIOBHIO CJ€IOBaHUS OT 0a30BOM (HEMOABM)KHOM) YacTH MaHUNYJIATOpa B
CTOPOHY KOHEYHOT0 3P eKTopa.

[Touck pemeHuss MO YCIOBUIO CJEIOBaHUSA OT KOHeuyHoro s¢ddekropa B CTOpoOHY 0a30BOM
(HEeNmOABMKHOM) YaCTH MaHUIYJIATOPA.

Tema 5.

1.
2.

Omnpenenenue ckopocTeil mepemeliennii cowteHeHnid. Marpuna Sko6u (skobuaH).
AHan3 KHHEMaTU4YeCKON CUHTYIISIPHOCTH - Cllydau €€ BOSHUKHOBEHUS (5 IITYK — 5 BOIIPOCOB). ..

Tema 6.

1.
2.

OOGm1as mocTaHOBKA 3a/1a4M pacueTa oOpaTHOM KuHeMaTuku. OCHOBHBIE OCOOCHHOCTH.
UucneHHbli anroputM oOpaTHON KHHEMATHKHU.

Tema 7.

1.

No ok owd

8.

Buns! pacu€roB Tpackropuil. TpaekTopus OT TOUYKHU K TOUYKE.

OnrrMusanys TpaeKTOPUH MO BPEMEHH.

Tumel 3aa4 MIIAHUPOBAHUS JBUKEHUS.

MeTonb! IIaHUPOBAHMS IBU>KECHHUSI.

Kongurypanuus npensTcTBUil B MpOCTpaHCTBE.

Crpareruu ynpaBiaeHHs pOOOTOM.

VYnpasieHue ABKEHHEM poO0Ta BBOIOM CKOPOCTH, HAIIpUMEp, LIIarOBBIM JIBUT'ATEJIEM.
VYmpasnenue ¢ o0patHoii cBs3bio — PID-perynupoBanue.

Tema &.

1.
2.
3.

[TocTanoBKa 3a/1a4¥ MPOEKTUPOBAHUS CPEACTB POOOTOTEXHHUKH.
Tumnsl kojec MOOMIIBHBIX pOOOTOB.
HJIaHI/IpOBaHI/Ie " pacCyCT ABUIKCHUSA T'OJIOHOMHBIX MOOMIIBHBIX p060TOB.
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4.
S.

[TnanupoBaHKEe U pacyeT IBHIKECHUS HETOJIOHOMHBIX MOOHMIIBHBIX POOOTOB.
Onometpus.

Tema 9.

1.

2.
3.
4

MoienupoBaHue KaK UCCIICOBAHHE HOBBIX POOOTOTEXHHUYECKHX CHCTEM.

BosmoxHocTH ucnosipzoBanus komiuiekros LEGO, Arduino.

Cpena kommbroTepHoro MmoaenupoBanus CoppeliaSim. PaspaboTka KOHCTpYKTHBA poOOTa.
Cpena kommbrotepaoro mojaenupoBanus CoppeliaSim. Co3nanue CKpUIITOB yIIpaBJICHUS.

IIpumepsl 3aa4.

Tema 2.

2.1 Yro mpencrasisitor coboit manunyisatopsl RRR, RPR, RRPRR, PPR. Ilpuectu mnpumepsr
BO3MOKHOT'O IIPUMEHEHUS.
2.2 llpuBenuTe 1 MOSCHUTE OCHOBHBIE XapaKTEPUCTHKU O0EBBIX POOOTOB.

Tema 3.

3.1 Ha pucynke 1 npezacrasiieH poOOT, UCTIONIb3yEMBbIH 17151 peadMInTalui PyKH Y€I0BeKa.
Onpenennute KOJIMIECTBO CTEIIEHEH CBOOOIBI [T, 00pa30BAHHOMN PYKOW YeJIOBEKa U POOOTOM.

e Yenoeek

pobot

Pucynok 1. Cxema po6ora i1 peabmiinTalii pyky 4eaoBeKa.

3.2 UeTpIpe cUCTEMBI KOOPIUHAT ITOKA3aHBI B paboueM MPOCTPAHCTBE poOOTA HA PUCYHKE 2 HIDKE:
riobanpHas {a}, MCIIOJHUTENbHBIN 3JIeMeHT pabouero oprana {b}, kamepbl HaOMIOACHUS {C} U
3aroToBku {d}.

1. Haiigute Tad u Tcd (ogHOpOAHBIE MaTpUIlbl IPe0oOpa30BaHKsl) B COOTBETCTBUH C pa3MepaMH,
yKa3aHHBIMH Ha PUCYHKE.

2. Haiitu Tab, yuurtsiBas, 4ro

oo O =
o o= O
o~ OO
— O O =

12
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Zp

Pucynok 2. Uetbipe cuctemsl oTcyeTa.

Tema 4.

4.1 Omnpenenuth TNOJOXKEHUE KOHEUYHOTro HddeKkropa I MaHUIYIATOpPA, CXEeMa KOTOPOro
IIPEJICTAaBICHHOTO Ha pucyHKe 3 Humxke. [IpoaHanm3mpoBaTh IE€OMETPHUIO NPU PA3NIMUYHBIX COYETAHMAX
HCXOOHBIX JaHHBIX.

HCXOJHbIE NaHHBIE
L1 L2 L3 01 02 03
20 20 20 15 15 15
10 20 30 20 15 10
30 20 10 20 15 10

Pucynox 3. PobGor 3R u HECKoNbKO BapMaHTOB WCXOJHBIX MJaHHBIX JUIS 3a1a4du  (3a1aroTcs
mpenoaaBaTeneM HHAUBHIYATbHO KaXKIOMY CTYJIEHTY).

4.2 Pemmth 3amauy MNpsAMOW KHUHEMATHKH (YCTaHOBUTh KHHEMAaTHYECKHE 3aBUCUMOCTU MEXIY
3BEHBSIMU) JUIs cleayrolieil koncTpykuuu Manumnynsiatopa RRRP (puc. 4):
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Pucynok 4. Po6ot 3RP.

Tema 5.

5.1 Ilmockas oTkphITast cxema 3R (puc. 5) HaXOAUTCS B UCXOTHOM (HYJICBOM) MOJIOKECHUH (PUC.HIKE).

5.1.1 Koneunsiii 3¢¢exrop nomKeH peanu3oBarth ycuiaue 5 H B HampaBieHuH XS ¢ HyJIEBOM
COCTaBJISIIONIEH B HanpaBieHuH YS. Onpenenuts He00X0IUMbIE MOMEHTHI B K&JKIOM COWICHEHUH.

5.1.2 Koneunslii 3¢¢exrop NomKeH peanu3oBath ycuiaue 5 H B HampaBineHuH YS ¢ HyJIEBOM
COCTaBJISIIONIEH B HanpaBieHuH XS. OnpenenuTs He00X0IUMbIe MOMEHTHI B K&JKIOM COWICHEHUH.

1m

0) )

Pucynoxk 5. Po6ot 3R.

5.2 OnpenenuTs NPOCTPAHCTBEHHBIN skoOHaH ia nenouku RRRP B coorBeTcTBUM ¢ 0003HAUYCHUSAMU,
MIPECTaBICHHBIMH Ha PUCYHKE 6.

14



Pucynok 6. Po6ot 3RP.

Tema 6.
6.1 Vcnonp3ys uncnennslii Mmeroa HeioToHa-Padcona (MeTox KacaTeNmbHBIX), ONMPEICTUTh BETMUNHBI

yriaoB 01 u 02 (puc. 7) g moONoXeHUS OCTpUsi poOOoTa (30HBI PACHOJOKEHUS KOHEYHOIO
addekropa) B KoopauHatax (X, Y) = 0,366; 1,366 m. J[nmuHbI 000UX CETMEHTOB, COOTBETCTBEHHO
PUCYHKY 7, paBHBI 1 M.

Pucynox 7. PoGot 2R.

6.2 OtkpeiTas 1enouka pob6ora RRP naxomutcs B ucxomHom coctosHuu (puc. 8). Ocu 1 u 2
COCTMHEHM MepeceKaloTcsl B Hadajae KOOpAUHAT, KOHeUHbIN 3¢ dekTop (p) Haxoautcs B Touke (0,
1,0).

Homyctum, uro 01 = 0. Haiitu pemenue ans 02 u 63 Takoe, mpu KOTOPOM KOHEUHBIN ) heKTop
npumMer nonoxenue (-6, 5, 3Y2). Venoxuennblit BapuanT: coeuuEenne 01 He 3apUKCHPOBAHO HA

Hyne. HaiiTh Bce KWHEMaTHIeCKUE PEIICHUS JUTS TOTO JKe TI0JI0KEHUST KOHETHOTOo 3ddekropa (-6, 5,
31/2)
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Pucynok 8. Po6ot 2RP.

Tema 7.

7.1 OxapakTepu3oBaTh 7 3TanoB MacHITaOupoBaHUs (M3MeHEeHHs) ckopocTH. [logoOparh ¢yHKIMIO,
JUIs TIOCTpoeHusi rpaduka cooTBeTcTByIollero Buja (puc. 9). (mompoOoBaTh NOJUHOMBI S-i
CTETIEHH)

PI/ICYHOK 9. I/IJ'IJ'IIOCTpaLII/IH IJIaBHOT'O U3SMCHCHUA CKOPOCTU ABUKCHUA p060Ta.

7.2 CocTaBUTh KapTy BUJAMMOCTH IPENATCTBUMN, yKa3aTh KpaTdyalllui MyTh U3 TOYKKM Havyaso B Touky
Hens (puc.10).
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Pucynok 10. IIpo6rema mianupoBaHus.

Ha4ano

@ Llens

7.3 Knaccuduuupyiite cienyroimue 3a1a4i podoTa Kak yIpaBlIeHUE JBUKEHHEM, YIpPaBIEHUE CHIIOH,

THOpUTHOE

komOuHaumw. O00CHOBATH OTBET.

YIIpaBJICHHUC HBHH(GHHGM-CHHOﬁ,

(a) 3aTsrMBaHUE BUHTA OTBEPTKOM.
(6) TonkaeT ALIUK MO MOITY.
(c) HanuTh cTakaH BOJIBIL.

(d) Pykomnoskatue ¢ 4eI0BEKOM.

(e) Bpocok 6eiicO0apHOTIO Msua B 11EJIb.
(f) Cuer nomnaroii.
(g) Komanue siMbl.
(h) Maccax criuHBI.
(1) [Ipmecocuts mou.

(j) Hecer mogHOC co cTakaHaMmu.

YIIpAaBJICHUC

HUMIICJaHCOM  HJIH

KaKy0-T1u00

8.1 [na poboTa, NpeacTaBNeHHOro Ha pucyHKe 11, KMHemMaTuyeckaa Mogenb NpeacTaB/ieHa Cceayowmmm

Tema 8.
3aBUCUMOCTAMMU:
(5]
Uo 1
u= =H(0)V, = -
U3 T
U4q

— —w
{+w
{+w

— —w

e

—1

—1
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V3 = —?rfrl 2 = Tf‘l

EOomeco 3 EOmeco 2

Pucynok 11. I'omoHOMHBIH 4-X KOJIECHBIH pOOOT.
Breisectu marpuity H(0) mpu n3smMeHeHnn BeexX 4-X yriioB cO 3HA4YCHUS |/4| Ha BenmuauHYy |1t/3|.

8.2 Hanummre nmporpammy, KOTopasi IpMHUMAET BPEMEHHYIO UCTOPUIO 3HAUEHUI KOJIECHBIX 3HKO/IEPOB
JUI IBYX 3aJHUX KOJIEC aBTOMOOWJISI M OIIEHWBACT KOH(MUTYPAIMIO MIACCH Kak (DYHKIMIO BpPEMEHH C
MCII0JIb30BaHUEM OJJOMETPHUHU.

Tema 9.

9.1 Pa3paboTka KOHCTPYKTHBA poOOTa IO MPUMEPY Ha pUCYHKe 12.
=

Pucynok 12. Po6or, cozpannsiii B CoppeliaSim.

9.2 Hanmcate KOx ympaBIeHUS UIsE POOOTOB, pPEATH3YIONIMX KATETOPUIO POOOTOTEXHHUYECKUX
COPEBHOBAHUH «ILIOPT-TPEKY.

CocraButens: KoBTyH A.A., kaHI. TexH. Hayk, JoueHT BAK, nponent kadenpsl uHPOpMATUKU U
BbIUMCIUTENbHON TeXHUKH UM. B.K. byropuna
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