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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)
chopMHUpPOBaTH y 00yYarOIIerocsi HayallbHbIe KOMIIETEHIIMU B 00JIACTH YIPaBICHUS TEXHUUECKUMU
CHUCTEMaMHU, B TOM YHCJie pOOOTU3HUPOBAHHBIMU CUCTEMAaMHU U BBICOKOABTOMATHU3UPOBAHHBIMU

TPAHCTIOPTHBIMU CPEACTBAMHU

O3HaKOMHUTE C TCHACHUIUAMUA Pa3BUTHUSA JICKTPOHUKH, I/IHq)OpMaTI/IKI/I 1 MCXaHHUKH, a TAKXKC UX

MPAKTUYECKON 3HAYMMOCTBIO B COBPEMEHHOMW KU3HU JIFOJICH;

O3HAKOMUTH C TCHACHIIUAMU IIPUMEHEHUS POOOTU3UPOBAHHBIX CHCTEM Ha aBTOMOOMIIBHOM
TPAHCIIOPTE, B TOM YHCJIC - B 00JIaCTH BHICOKOABTOMATU3UPOBAHHBIX TPAHCIIOPTHBIX CPEICTB;
CdopmupoBaTh 60a30BbIC 3HAHHS B 00JIaCTH YCTPOMCTBA M SKCILIyaTallMk pOOOTOTEXHHUSCKHUX

MEXAaHU3MOB U MallluH,

CdopmupoBaTh 6a30BbIE HABBIKH TPOTPAMMUPOBAHMSI MUKPOKOHTPOJLJIEPOB POOOTOTEXHUUYECKHUX

MCXaHU3MOB U MalllMH.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHH s M0 JUCHUIINHE (MOYJ/II0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHS] KOMIIeTeHIIU

KOI[ 1 HAMUMCHOBAHHC
KOMIICTCHIIN

KOI[ N HAUMCHOBAHHEC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIH

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JUCLUIUIMHE, 00eCIeunBaroLIie JOCTHKEHUE
IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII

[IK-1 Cnocoben
ONPEICIATh PaliOHAIbHBIC
(dhopMBbI IOIEpIKAHUS U

[1K-1.1 Ocymectausier
UJIECHTU(DUKAIUIO
KOHCTPYKTHUBHBIX

3HaeT
Tunosoit COCTaB KOMIIOHEHTOB
POOOTOTEXHHYECKUX CHUCTEM, Ha3HA4YCHUE |

BOCCTAHOBJICHHUS 0COOEHHOCTEHN TPAHCHOPTHBIX | PYHKIMOHAIbHBIE OCOOEHHOCTH OTAENIbHBIX

paboTocrmocoOHOCTH CPenACTB U (UJTN) UX KOMIIOHEHTOB

TPAHCIIOPTHBIX CPEJICTB U | KOMIIOHEHTOB ymeer

UX KOMIIOHEHTOB UutaTh NPUHIUIHAIBHBIE CXEMBI CHCTEM
yIpaBiIeHUsS
BJIajieeT
ba3oBbIMM  HaBBIKAMU ~ MPOTPAMMHUPOBAHUS
MUKpPOKOHTPOJUIEPOB  aBTOMAaTHU3WPOBAHHBIX
CHCTEM YIIPaBIICHUS TEXHUKON

[TIK-1 Cnocoben [1K-1.3 Ocymectaser 3HaeT

OTIPEICISATh PAllMOHANBHBIE | UACHTHUPHUKAIUIO BapuanTel MIPUMEHEHUS

(bopMBbI OAIePIKAHUS U
BOCCTAHOBJICHHS
paboTOCIIOCOOHOCTH
TPAHCIIOPTHBIX CPEJICTB U
UX KOMIIOHCHTOB

0COOCHHOCTEH Opranuzaluu
SKCIUTyaTaIli TPAHCTIOPTHBIX
CpEenCTB

BBICOKOABTOMATHU3HUPOBAHHBIX TPAaHCIIOPTHBIX

CpeICTB, OCOOCHHOCTH OpraHU3alluk  UX
OKCIUTyaTaI[iH
ymeeT

OO0OCHOBEIBATh pPaluOHAJIbHOCTh IIPHUMCHCHUS
KOMIIOHCHTOB BBICOKOABTOMATHU3HPOBAHHBIX
TEXHUYCCKUX CHCTCM, B TOM YHCIC -
TPaHCIIOPTHBIX CpEACTB, B 3aBUCHUMOCTH OT
0COOEHHOCTEH OpraHr3alMu UX SKCIIIyaTallur

BJIA/IEeT
ba3oBbIMH  HaBBIKAMH  IIPOrPaMMHUPOBAHUS
MHKPOKOHTPOJUIEPOB  aBTOMATH3WPOBAHHBIX

CHCTEM YNPABJIEHUSI TEXHUKOW B 3aBUCHUMOCTH
OT yCTIOBHM M OCOOEHHOCTEH OpraHu3alud ee
AKCIUTyaTaluH.

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl
Jlannast tucuuIuiiHa (Moysb) BKiItodeHa B biok «Jlucuunnuuel, Moaynun» b1.B.J1B.04.01
OCHOBHOM Mpo¢ecCHOHATBHON 00pa3oBaTebHOM mporpamMmsbl 23.03.03 Dxcrmyaranusi TpaHCIIOPTHO-
TEXHOJIOTUIECKUX MAIIWH ¥ KOMIUIEKCOB M OTHOCHUTCS K YacTH, (POPMUPYEMOH yIaCTHHKaMHU
00pa3oBaTeNbHBIX OTHOIIEHUH yueOHOTO MJIaHa.




Ne TTpe/IIeCTByOMME JHCIHILIHHI Kona n HauMeHOBaHWE UHIUKATOPA
n/m JIOCTH>KEHUSI KOMITETEHLIUN

1 |Teopernueckas MexaHUKa OIIK-1.2, OIIK-1.4, OIIK-1.5

2 | Teopus MEXaHU3MOB U MaIlIHH OIIK-1.2, OIIK-1.4, OIIK-1.5

3 | KommnbroTepHas rpaduka OIIK-6.3

4 | letasn MalvH U OCHOBBI KOHCTPYUPOBAHHUS OIIK-5.1, OIIK-5.2, OIIK-5.3

I[HSI HU3Yy4YCHUA JUCHUILIIMHBI 06yan0H1Hec;1 JOJIZKHBI O6J'IaI[aTL S3HAHUAMMU, IIOJTYYCHHBIMUA IIPH
HU3Yy4YCHHUHU CICAYIOIHNX AUCHUILIMH:

Teoperndeckas MExaHuKa

WNuxenepHas rpaduka

Teopust MEXaHU3MOB U MaIlluH
KowmmerorepHas rpaduka

Jleranu mMamvH ¥ OCHOBBI KOHCTPYHPOBAHUS

Ne Koa u HauMeHOBaHUE HHIUKATOPA
[Tocnenyromume TUCIUTIITMHB
I/ JIOCTYDKCHUS KOMIICTCHIIMHI
1 JlnarHocTrka COBPEMEHHBIX AJIEKTPOHHBIX CUCTEM TIK-1.14, TIK-1.15, TIK-1.16, TIK-

YHPaBJICHUS aBTOTPAHCIIOPTHLIX CPCACTB U UX KOMIIOHCHTAMU

1.17




5 BrimonHenue, moroToBKa K Mporeaype 3amuThl | 3auTa
BBIITYCKHOW KBaTH(PHUKAIMOHHON paboThI

VK-1.1, VK-1.2, YK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, VK-3.4, VK-3.5, VK-3.6,
VK-4.1, VK-4.2, VK-4.3, VK-4.4,
VK-6.1, VK-6.2, YK-6.3, VK-6.4,
VK-6.5, VK-7.1, YK-7.2, VK-7.3,
VK-7.4, VK-8.1, YK-8.2, VK-8.3,
VK-8.4, VK-9.1, YK-9.2, VK-9.3,
VK-10.1, YK-10.2, YK-10.3, VK-
10.4, VK-10.5, YK-11.1, YK-11.2,
VK-11.3, OTIK-1.1, OTIK-1.2, OTIK-
1.3, OTIK-1.4, OTIK-1.5, OTIK-1.6,
OIIK-2.1, OTIK-2.2, OTIK-2.3, OTIK-
2.4, OTIK-2.5, OTIK-2.6, OTIK-2.7,
OIIK-2.8, OTIK-2.9, OTIK-2.10,
OIIK-3.1, OTIK-3.2, OTIK-3.3, OTIK-
3.4, OTIK-3.5, OTTK-4.1, OTIK-4.2,
OIIK-4.3, OTIK-5.1, OTIK-5.2, OTIK-
5.3, OTIK-5.4, OTIK-5.5, OTIK-5.6,
OIIK-6.1, OTIK-6.2, OTIK-6.3, TIK-
1.1, TTK-1.2, TIK-1.3, TIK-1.4, TTK-
1.5, TTK-1.6, TIK-1.7, TIK-1.8, TTK-
1.9, TIK-1.10, TIK-1.11, TIK-1.12, TIK
-1.13, TIK-1.14, TTIK-1.15, TIK-1.16,
MK-1.17, TIK-2.1, TIK-2.2, TIK-2.3,
TK-2.4, TIK-2.5, TIK-3.1, TTK-3.2,
TK-3.3, TIK-3.4, TIK-3.5, TTK-3.6,
TK-3.7, TIK-3.8, TIK-3.9, TTK-4.1,
TIK-4.2, TIK-4.3, TIK-4.4, TTK-4.5,
TK-5.1, TIK-5.2, TIK-5.3, TTK-5.4,
TK-5.5, TIK-5.6, TIK-5.7, TIK-6.1,
TIK-6.2, TIK-6.3, TIK-6.4, TTK-6.5,
TK-7.1, TIK-7.2, TIK-7.3, TIK-7.4,
TK-7.5, TIK-7.6, TIK-7.7, TIK-8.1,
TIK-8.2, TIK-8.3, TIK-8.4, ITK-8.5,
TK-9.1, TIK-9.2, TTK-9.3, TTK-9.4,
TK-9.5, TIK(LD)-1.1, TTK(1T)-1.2, TTK
(1D)-1.3, IK(11)-1.4, YK-5.1, YK-5.2,
VK-5.3, VK-5.4, YK-5.5, VK-5.6

4. O0beM TUCHUNIHHBI (MOAYJISA) B 32a4€THBIX eIMHUIAX € YKAa3aHHEM KOJIMYEeCTBA aKaJeMUYeCKUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgasaresieM (o BUAaM y4eOHbIX

3aHATHH) M HA CAMOCTOSAITE/IbHYIO Pa00Ty 00y4YarOLIUXCs




Kype
W3 Hux yackel Ha
. Bcero
Bup yaeOHoit paboThI 4ACOB IIPAaKTUYECKYIO
IMOATOTOBKY 3
KoHTakTHas padora 12 12
Jlexnmonnsie 3auaTus (JIek) 4 0 4
IIpaktuueckue 3ausatus (I[p) 8 0 8
Hnast KOHTaKTHas pa6oTa, B TOM YHCJIE:
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (CAaJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOW pabOoThHI
(npoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO
(KoHCYIBbTaNHSA TIepe YK3aMEHOM H clradya
Yachl HA KOHTPOJIb 4 4
CamocTositeabHas padora (CP) 56 56
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
4achbl: 12 72
3a4eTHbIe eTUHHUIBI: 2 2

5. Copepikanme IMCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBE€JACHHOI'0 HA HUX KOJINYeCTBA aKaAACMHUIECCKHUX YaCcoB U BH/10B y‘leﬁﬂbIX 3aHATHI

5.1. TemaTrueckuii MiaH JUCHUILIAHBI (MOJTYJIS)

KonrakTHas padora (1o yu4eOHBIM

3aHATHAM), Jac. Kon
HWHJIUKATOP
o a
JIEKIIUH 113 JIP Bcero
Ne Paznensl AUCHUMIVHEL 3 H Cp ac > [ mocTrxenn
Jac.
W3 HUX M3 HUX M3 HUX A
Ha Ha Ha KOMIICTCHI]
BCETO IpaKkTHu- BCETO TIpaKTHu- BCETO TIpaKTHu- um
YECKYIO YECKYIO YECKYIO
moAro- IoJro- oJro-
TOBKY TOBKY TOBKY
1. |1 pasnen. OOmue BOmpockl
YIpaBIeHUS TEXHUICCKUMU
CUCTEMaMHU U pOOOTOTEXHUKU
OcHOBHBIE TEOPETUUYECKHE
IK-1.1,
1.1. | acmieKThl yrpaBieHHUs 31 8 9 K-13
TEXHUYECKUMHU CUCTEMaMHU )
PoGoToTexnuka B KOHTEKCTE
IK-1.1,
1.2. | ympaBrieHUs TEXHUYECKHUMU 3 8 8
IK-1.3
CHCTEMaMH.

13 BricokoaBTOMaTH3UpOBAHHBIE 3 1 8 9 TIK-1.1,
""" | TpaHCIOpTHBIE CPEACTBA I1K-1.3
2. |2 pasnen. OCHOBHBIE

KOMITOHCHTBI
POOOTOTEXHUYECKUX YCTPOICTB
OCHOBHBIE KOMITOHEHTBI
2.1. | po6OTOTEXHUYECKHUX 31 1 8 10 MK-1.1,
IK-1.3

YCTPOMCTB: TaTYUKHU




OCHOBHBIE KOMITOHEHTHI
POOOTOTEXHUUECKUX MK-1.1
2.2. | yCTpOWCTB: ABUTATEINH, 311 1 8 10 HK-l' 3’
UCTIOJTHUTEIIbHBIE MEXaHU3MBI U '
TIPUBO/IBI
3 13 pasaen. OCHOBBI
MOJICTTUPOBAHUS U
MIPOrPaMMHUPOBAHUS
POOOTOTEXHUUYECKUX YCTPOMCTB
31 MopenupoBanue } 3 2 5 10 I1K-1.1,
POOOTOTEXHUUECKUX YCTPONCTB I1K-1.3
392 [IporpammupoBanne } 3 4 8 12 IK-1.1,
POOOTOTEXHUUYECKUX YCTPOICTB IK-1.3
4. |4 paznen. Kontpoib
IK-1.1,
4.1. |3auer 3 4 K-13
5.1. Jlexuuu

Ne HaumenoBanue pasaciia

HanmenoBauue u KpaTKO€ COACPIKAHUC JICKIII/Iﬁ

pas3z M TEMBI JeKIIUH
OCHOBHBIE TEOPETUUECKUE ACIIEKTHI YIIPABICHUS TEXHUUECKUMU
OcCHOBHEBIE CHUCTEMaMU
TCOPETUYECKHUE ACIICKTHI OcHOBHBIE NOHATHA ¥ OOIIME IPHHIIUIIEI IOCTPOEHHUS aBTOMATHYECKHX
1 yIpaBJIeHUs cucreM. JIMHAMUYECKUE XapaKTEPUCTUKUA CUCTEM. THUIIBI 3BEHBEB CUCTEM
TEXHUYECKUMHU 1 MX XapaKTepUCTUKU. CTPYKTYpPHBIE CXEMBI CHCTEM aBTOMATHYECKOTO
cUCTeMaMHt perynupoBanus. KauecTBo npoueccoB peryanupoBaHus U TOYHOCTh

ABTOMATHYCCKUX CUCTCM YIIPABJICHU.

BricokoaBTOMaTH3MpOBa
3 HHBbIE TPAHCIIOPTHHIE
cpencTBa

BricokoaBTOMaTH3MPOBaHHbBIE TPAHCIIOPTHBIE CPEJCTBA

[TonsiTHE BRICOKOABTOMATU3UPOBAHHBIX TpaHCIIOPTHHIX cpeacTB (BATC).
HcTopus u3 pa3Butus u npumMeHeHust. [IpuHIMIbBI GyHKIIMOHUPOBAHUS
BATC, ocnoBuble cienuduueckrne komnoneHTsl BATC. Konuenuun
paszsutust BATC. Crannaptusanus B oonactu BATC. 3akoHonarensHoe
perynupoBanue npumeHeHust BATC. Onenka 3gppexTuBHOCTH
npumenennus BATC u nepcnieKTUBBI X pa3BUTHSL.

OCHOBHBIE KOMITOHEHTBI
4 POOOTOTEXHUUECKHUX
YCTPOMCTB: TaTUUKHU

OCHOBHBIE KOMITOHEHTHI POOOTOTEXHUYECKHX YCTPOUCTB: JaTYHKH
Knaccudukanus po60oToTeXHUUECKON CeHCOPUKHU. Pafapsl, nunapsl,
JATYUKH TPEMEIICHHS, PACCTOSHUS U TIP. IPUHITUITEI paboTEHI,
XapaKTEPUCTHKH, TPUMEHIEMOCTb.

OCHOBHBIE KOMITOHEHTHI
POOOTOTEXHHYECKUX
5 | yCTpOWMCTB: IBHUTaTENH,
WCTIOJTHUTEITbHBIE
MEXaHW3MBbI U TIPHBO/TBI

OcHOBHbBIE KOMIIOHEHTHI POOOTOTEXHUYECKUX YCTPOICTB: IBUTaTEINH,
MCIIOJTHUTENIbHbIE MEXaHU3MBbI U ITPUBO/IBI

Knaccudukanus asurareneil, MCHOJTHUTENbHBIX MEXAaHU3MOB U TPUBO/IOB.
[IpuMeHeHne peayKTOpOB U MEPEIaTOYHBIX YCTPOMUCTB, UX
XapaKTepUCTUKU. [[puHIUIBI yIIpaBiIeHHs UCTIOHUTEIbHBIMU
MexaHuzmMamu. OGIIMe MoIX0 bl K MPOEKTUPOBAHUIO TPUBOJIOB
POOOTOTEXHUYECKUX YCTPOICTB.

5.2. IlpakTuyeckue 3aHsITHS

HaumeHnoBanue paznena
W TEMBI MPAKTUYECKUX
3aHATUN

Ne
pasng

HaumenoBanue u COACPIKAHUC TPAKTUYCCKUX 3aHATUH




POOOTOTEXHUUSCKHUX
YCTPOMCTB: TaTUUKHU

O3HaKOMIJICHHE C KOMIIOHCHTaMH pO6OTOT€XHH‘-ICCKOﬁ CCHCOPHKH C
HCIIOJIB30BaHHUEM pO60TOTeXHI/I‘-IeCKI/IX KOMIIJICKTOB.

OCHOBHBIE KOMIIOHEHTHI

OCHOBHBIE KOMIIOHEHTBI POOOTOTEXHUYECKUX YCTPOUCTB: IBUTATEIH,
WCIIOJIHUTEJIbHBIE MEXAHU3MBbI U TTPUBO/IbI

POOOTOTEXHUUECKHIX 9
. O3HakoMJIEHUE C BapHaHTaMU JBUTATeIeH, UCIIOJIHUTEIIbHBIX MEXaHU3MOB
5 | yCTpoHCTB: IBHTaTem,
Y TIPUBOJIOB C HCIOJIb30BaHUEM POOOTOTEXHUUECKUX KOMILIEKTOB.
HCTIOTHUTEIHHBIC
MEXaHU3MBbI U TTPUBO/IBI
MonaenupoBanue OCHOBBI MOJICTUPOBAHUS POOOTOTEXHUYCCKUX YCTPOMCTB
6 poboTtorexuudeckux | Monenuposanue poboTorexHudeckux ycrpoiicts B TRIK Studio
YCTPOMCTB
[TporpaMmmMupoBaHre POOOTOTEXHUIECKUX YCTPOUCTB
- Pa3zpaboTka anropuT™MoB yIrpaBieHHs] pOOOTOTEXHUYCCKUMHU
7 pgrpaMMHPOBaHHe YCTPOWMCTBaMHU B 3aBUCUMOCTH OT YCJIOBHMI UX UCTIOIL30BaHus. M3yueHue
POOOTOTCXHUICCKUX | 0B iporpamMmupoBanus Arduino. M3ydenye 0cHOB IPOrpaMMHPOBAHHS
YCTPOWCTB

Ha s13bIKe Python B npuitoskeHUU K pOOOTOTEXHHUYECKUM YCTPOHCTBAM.

5.3. CamocTtosTenpHas paboTa 00ydaromuxcs

Ne | HaumeHoBanue pasnena o
ConeprxkaHne caMOCTOSTEbHON paboThI
pasa| IUMCLMIUIMHBI U TEMBI
OCHOBHBIE TEOPETUYECKUE ACTIEKThI YIIPABICHUS TEXHUUYECKUMU
OcHOBHEBIE CUCTEMaAMHU
TCOPETUYICCKUC aCIICKThI | [[opTOpeHME MAaTEPUAIOB JIEKIIUU, U3YUYEHUE JTOTTOTHUTEIbHBIX
1 YIpaBJICHUA MaTepUaJiOB, MOJATOTOBKA K MIPAKTUYECKUM 3aHATUIM.
TEXHUYECKUMU
cUCTeMaMu
Po6 PobGoToTexHrKa B KOHTEKCTE YIPaBIECHUS TEXHUIECKIMH CHCTEMaMHU.
00OTOTCXHHKA B Beenenue B po6oToTexHuky. Victopus, COBpeMEHHOE COCTOSIHUE U
o | KOHTCKCTC YHPABICHUA | e criexTHBEI pasBUTHS poOOTOTEXHHKH. CBS3h POOOTOTEXHHKH C
TEXHHHCCKUMH npyrumu Haykamu. Knaccudukanmst poOOTOTEXHUKH 1O cepam
CHCTCMaMH. npuMeHeHus. Po6oToTexHHuecKre MPOEKThI U UX BUIBI.
BricokoaBTOMaTH31poBa | BPICOKOABTOMATH3UPOBAHHBIC TPAHCIIOPTHBIC CPEACTBA
3 HHBIE TpaHcriopTHele | IOBTOpEHHE MaTepHaoB JICKIHMH, U3yICHUE TOMOTHUTEIbHbIX
cpencTBa MaTepUaJIOB, IIOJATOTOBKA K MPAKTUYECKUM 3aAHATHUSAM.
OCHOBHBIE KOMITOHEHTHI POOOTOTEXHHUECKUX YCTPOUCTB: TaTUUKHU
OCHOBHBIE KOMITOHEHTBI
[ToBTOpEHME MaTEpUAIOB JEKIUU, U3YUYECHHUE TOTIOTHUTEIIbHBIX
4 POOOTOTEXHUUECKHUX
. MaTepHUaJIOB, MOJTOTOBKA K MPAKTUYECKUM 3aAHSATHSAM.
YCTPOMCTB: TaTUUKHU
OCHOBHBIE KOMITOHEHTHI POOOTOTEXHHUYECKUX YCTPOUCTB: IBUTATEIIH,
OCHOBHBIE KOMITOHEHTHI
WCTIOJTHUTEIIbHBIE MEXAHU3MBbI U TTPUBO/IbI
POOOTOTEXHUUECKHUX
. [ToBTOpEHME MaTEpUAIOB JEKIUU, U3YUYEHHUE TOMOTHUTEIIBHBIX
5 | ycTpo#CTB: ABUTATENH,
MaTepHUaJIOB, MOJTOTOBKA K MPAKTUYECKUM 3aAHSATHSAM.
HCIIOJIHUTEIIbHBIE
MEXaHU3MbI U TIPUBOBI
OCHOBBI MOJIETHPOBAHUS POOOTOTEXHHUUYECKUX YCTPOHUCTB
MozenupoBanue [TonsiTne MoaenmupoBanus poOOTOB. Buasl Moaenei. dusndeckue Moaeiu,
6 poGoTOTEXHUYECKHX | MIMHTALHOHHBIC MOACIH. POpMyYIIBHOE ONMCAHHE KHHEMATUKH U
YCTPOHCTB TUHAMHUKU POOOTOTEXHUYECKHX ycTporcTB. [Iporpammuoe obecrieueHme

AJI1 MOACIIMPOBAHUA.




ITporpaMMHpoBaHHe [TporpammupoBanue pOOOTOTEXHUYECKHUX YCTPOMCTB
7 po6oroTexHuueckux | [IOBTOpeHHE MaTepHAIOB JICKINH, H3YYCHHUE TOMOTHUTEIBHBIX
YCTPOKCTB MaTepHUAJIOB, MOJATOTOBKA K MMPAKTUYECKUM 3AHATHUSAM.

6. Meroauyeckue MaTepuaJibl JAJI51 CAMOCTOATEIbHOI PadoThl 00yYAOIIMXCS 10 TUCHUIIMHE
(MoayJ110)

[Iporpammoi qUCHMIUIMHBI OIPEAYCMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHATHM, HA KOTOPBIX JAETCA
OCHOBHOW CHCTEMATU3WPOBAHHBIM MaTepHUail, U MPAKTUUECKUX 3aHSATUM, MPEIIOIararoinX 3aKperiecH1ue
M3Y4EHHOTO MaTepraiia u (popMupoBaHue y 00yJaromuXxcsi HEOOXOAMMBIX 3HAHUM, YMEHUN U HaBBIKOB.
Kpome Toro, BayKHEHIIIMM 3TaIoM W3y4eHUs JUCITUTUIMHBI SBISICTCS CAMOCTOsTEIbHAs paboTa
00yJaronuxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHIA.

B 006bem camocTosATenbHON PaOOTHI IO AUCITUIUTMHE BKITIOUASTCS CICAYIOIIEE:

- U3Y4YEHHE TEOPETUUYECKUX BOIIPOCOB IO BCEM TE€MaM JIUCIUILIIUHBIL;

- IOATOTOBKA K MPAKTUYECKUM 3aHATUSIM;

- IOJATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJICHTOB;

- IOATOTOBKA K 3a4eTy.

3aJ10roM yCHEIIHOTO OCBOCHHUS 3TOM JUCIMIUIMHBI SBJISETCS 00513aTeIbHOE TOCCIICHNE
JICKIIMOHHBIX M MPAKTHYECKUX 3aHATUH, TaK KaK MPOITYCK OJHOTO (TeM 0oJiee, HECKOIbKHX ) 3aHATHH MOXKET
OCJIO)KHUTH OCBOCHHE pa3feiioB Kypca. Ha nmpakTuyeckux 3aHsITHSAX MaTepuall, U3JI0’KCHHBIN Ha JICKIIUIX,
3aKPEIUISETCS IIPH MOJATOTOBKE JIOKJIA0OB M COOOIICHHH, TPE3CHTAIINH, a TAK)KE B paMKaX BBIMOJIHEHUS
MPaKTUYECKHUX 3aJIaHUM, PEIICHHUS KeHCOB U TECTOB, PeaTU3allH TPYIIOBBIX TPCHUHT OB, TPOOIEMHBIX
JTUCKYyCCUH U apyrux GopM, nmpeaycMoTpeHHbx PIT/I.

[IpucTymas Kk U3y4eHUI0 TUCHUILIAHBI, HEOOXO0IUMO B TIEPBYIO OUEPEIb O3HAKOMHUThHCS
conepxanueM PITJ] mist cTyneHTOB 0UHOM M 3a049HOM (popM 00yUeHHMS, a TAKKE METONICCKUMH
YKa3aHUSMH 10 OpPraHU3alMKH CAMOCTOSTEILHON pabOThl U TIOJATOTOBKHU K MPAKTHYCCKUM 3aHSTHSIM.

[Ipu moATrOTOBKE K MPAKTHYECKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON paOOThI 110 M3YUYCHHUIO
JTUCIUTIIMHBI 00yJaroIUMCs HEOOXO0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MaTepUall U IOMOJHUTh €0 C y4eTOM
PEKOMEHJOBAHHOM MO JIaHHOU TeMe JIMTEpaTyphl;

- IIPY CaMOCTOSITEIbHOM M3Y4E€HUU TEOPETUUECKON TEMBI CieiaTh KOHCIEKT, UCIIOJIb3Ys
pexoMeHnoBaHHbIe B PIIJ] ncrounuku;

- OTBETHUTh HA KOHTPOJIBHBIC BOIIPOCHI IO TeMe, UCITOIb3Ys MaTeprabl @OC, mubo rpymmnoBbie
VHIUBUyaJIbHBIC 3aJIaHKS, TOATOTOBJICHHBIE MPETO/IaBaTEeNIEM;

- IOJrOTOBUTHCS K IPOMEXKYTOYHOM aTTECTALIUH.

7. OneHo4YHbIC MaTepHAIbI 1JIsl IPOBEACHUS TEKYIIero KOHTPOJIS YCIIeBAEMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4arIuXxcs M0 JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIMN C YKa3aHHEM HTANOB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHMSI TUCIUIUIMHBI

KOI[ 1 HAMMCHOBAHHC

Ne KoHTposmpyemsle pa3aesnsl JUCHUATIIINHBL N Bun onenounoro
MH/IMKATOpa KOHTPOJINPYEMOM
/1 (Momyms) cpencTaa
KOMITETEHIIHH
OCHOBHbBIE TEOPETHUECKUE ACTIEKTHI
1 p TK-1.1, TIK-1.3 Onpoc
yIIpaBJICHUs] TEXHUYECKUMHU CUCTEMaMHU
PobOoToTexH1Ka B KOHTEKCTE yIpaBJIeHUS
2 yrp TK-1.1, TIK-1.3 Onpoc
TEXHUYECKHMHU CHCTEMaMHU.
BricokoaBTOMaTH3MpPOBAHHBIE
3 p TK-1.1, TIK-1.3 Onpoc

TPaHCIIOPTHLIC CPCACTBA

OcCHOBHBIE KOMIIOHEHTBI
4 . I1K-1.1, [1IK-1.3 Omnpoc
POOOTOTEXHUUECKUX YCTPONCTB: TATYUKH

OCHOBHBIE KOMITOHEHTBI
5 |poOOTOTEXHUYECKUX YCTPOUCTB: IBUTATEIIH, IK-1.1, T1IK-1.3 Onpoc
WCTIOTHUTENIbHBIC MEXaHU3MBI U TIPUBO/IBI

MopenupoBanre poOOTOTEXHUUYECKHUX

yerpolicrs IK-1.1, I1K-1.3 Omnpoc
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[TporpammupoBanue poOOTOTEXHUYECKHUX
YCTPOWCTB

IK-1.1, I1K-1.3

Onpoc

8

3aueTt

I1K-1.1, I1K-1.3

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WIH UHbIE MaTEepPHalbl TEKYIIETO KOHTPOJIS YCIIEBAaEMOCTH,
HE0OXO0IUMbIE 1JIs OLICHKH 3HAHUI, YMEHHUI U HAaBBIKOB U (WJIH) OMbITa MPOPECCUOHANBHOMN 1EITEeIHbHOCTH,
XapaKTEePU3YIOMIUX ATAIbl (POPMUPOBAHUS KOMIIETEHIIUNA B IMIPOLIECCE OCBOCHUS TUCIUTUIMHBI

TumnoBsle KOHTPOJBHBIC 3aaHWs IJIs IIPOBEPKU C(l)OpMI/IpOBaHHOCTI/I HHIUKATOPOB JOCTHXKCHUA

komnetennuii [1K-1.1, ITK-1.3

1. IIpukiramHas Hayka, 3aHUMAIOIIASCS Pa3pabOTKON aBTOMATU3UPOBAHHBIX TEXHUYECKUX CUCTEM U
SIBJISIFOIIASICA BaXKHEUIIIEH TEXHUYECKOW OCHOBOM pa3BUTHS TPOU3BOJICTBA.

a). poOOTOTEXHHKA

b). Mmexarponuka

C). MpOorpaMMHUPOBAHNE

d). MEUKpOKOHTpOILIEP

e). mporeccop

2. Mukpocxema, npeaHa3HauYCHHAs U1 YIPABACHHS JJICKTPOHHBIMHU YCTPOUCTBAMH.
a). poOOTOTEXHUKA

b). Mmexarponuka

C). mporpaMMHpPOBaHUE

d). MUKPOKOHTpOJLIED

€). mpoIeccop

3. ABTOMaTH4Y€CKOE YCTPOUCTBO, TPEAHA3HAYECHHOE IJIsl OCYIIIECTBICHUS PA3IUYHOTO pojaa

MEXaHUYCCKUX

orepaluii, KOTopoe ASHCTBYET IO 3apaHee 3aJ10KEHHOM ITporpaMMe.
a) po6ot

b) aBromar

C) MUKPOKOHTPOJLIEP

d) mporeccop

4. CpencTBo U3MepeHuil, B KOTOPOM H3MEpsieMbli CUTHAJ Mpeo0pa3yeTcs B CUTHAI APYroi (popmsl,

yI100HOM

JUIS TanbHEWIel nepeaayu, npeoopa3zoBaHusi, 00padOTKH U XpaHEHUS
a) TaTYuK

b) MuKpokoHTpoJLIEP

C) mporeccop

d) anekTpoaBUraTenn

€) BOJIBTMETP

5. JIaT4MKM 11O XapakTepy BBIXOJHOIO CHTHaja
a) TUCKPETHbIE
b) ananorossie

C) uudpossie
d) umnynbcHbIE

7.3. CucteMa OLIeHUBAaHMS PE3YJIbTATOB O0YUYEHHS 10 JUCHMILIUHE (MOAYIIO) MPU MPOBEACHUN TEKYILIETO
KOHTPOJISl YCTIIEBAEMOCTH




Ouenka
«OTIUYHOY (32YTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJIHBIC 3HAHUS 110 BCEM pa3jeiiaM
JUCHUIUIMHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/SIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
1 JIOTUYECKHU MPABUIILHOE M3JI0’)KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONIOJIHUTEIIBHOW JIUTEPATYPHI,
PEKOMEHIOBaHHOM pabodeil mporpaMMoi 1Mo AUCITUIUTHHE (MOIYIIIO)

YMEHUS:

- YMEeT OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSIX
JTUCIUTIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJb3Ysl HAYIHbBIC
JTOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITUH;

- BJIaJIeeT HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIaTh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOMKHU BBITIOJTHCHHS
3aJIaHuM;

- rPaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3yInpevyHo BIIaJIeeT HHCTPYMEHTapHUeM YYeOHON TUCHIUIIINHBI, YMEHUE €ro
3(PEKTUBHO MCITOIB30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUYCCKUX 33]1a4;

- TBOpYECKAsA CaMOCTOsITEIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, aKTHBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCTIOJTHEHHUSI 3aJaHHI

Ouenka
«XO0pOoII0Y (3aYTEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIE M CUCTEMaTHU3UPOBAHHBIE 3HAHUS 110 AUCLUILINHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHOU JIUTEPATYPhl, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHILIETIUAX U HAITPABICHUSIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY

- HCTIOJIb3yeT HAYYHYIO0 TEPMHUHOJIOTHIO, IMHIBUCTHUECKU U JIOTHYECKU
MPaBHJIbHO M3J1araeT OTBETHI HA BOMPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIaIceT MHCTPYMEHTapUeM MO JUCIUILINHE, YMEHHUE er0 HCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUU HAYYHBIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCToOsTeNbHas paboTa Ha MPaAKTUYECKUX 3aHATUAX, YIaCTHE B TPYMIOBBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUH;

- cpeHUl ypOBEHb CPOPMUPOBAHHOCTH 3asBIICHHBIX B pabouei mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIITOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEeHU




Ouenka
«YIAOBIETBOPUTEIHHO
(3aureHo)

3HaHUS:

- JOCTATOYHBIM MUHHUMAJIBHEINA 00bEM 3HAHMI 10 JUCLUILINHE;

- YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHAOBaHHON pabodell mporpaMmMoii;

- HCNOJb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
o1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCSI B OCHOBHBIX TEOPUSIX, KOHLIEIIUAX U HAIPABICHUAX
10 JUCLMIUIMHE U JaBAaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABaTENs PellaTh CTaHIapTHBIE 3a1a4n
HaBbIKU:

- paboTa moj; pyKOBOJCTBOM IPENO/IaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- IOCTaTOYHbII MUHUMAaJILHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP 0OOOCHOBAHUH aJITOPUTMA BBITIOTHEHUS 3aJaHUA

Ouenka
«HEYIIOBIICTBOPUTEIHHO
(HE 3a4TEHO)

3HAHUS:

- (pparmeHnTapHbIe 3HAHUS IO TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- HE yM€eT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HAJIMYHe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPbl UCTIOTHEHHUS 3aIaHUI;

- HU3KUH YpOBEeHb C(hOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHIA;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBATh AITOPUTM BBITIOJTHEHUS 33/JaHUN

7.4. TeopeTnueckue BOIPOCH! M MPAKTUYECKUE 3a/IaHUs 111 TPOBENCHUS IPOMEKYTOUYHOM aTTeCTalluu
o0OyJaronuxcsi, HeOOX0IMMBbIE JUIS OIICHKU 3HAHUHM, YMEHHUI 1 HaBBIKOB U (WJIH) OMBITA MPOPECCHOHATBHON
NESTENIbHOCTH, XapaKTePU3YIOIIUX ATarbl (JOPMUPOBAHHUST KOMIIETSHIIMH B MTPOLIECCE OCBOCHUS
00pa3oBaTenbHOMN MPOrpaMMbl

7.4.1. TeopeTudeckre BOIPOCHI AJIsl MPOBEICHHS TPOMEKYTOUHOM aTTeCTallMi 00y4YaroIuXcs
1. PoboToTexHMKA B CUCTEME HaYK.

00 3O\ L B~ WIN

. Uctopus pa3BuTrs poOOTOTEXHUKH.

. 3aKOHBI pOOOTOTEXHUKHU.

. Kimaccudukamms po60oToB.

. [IpombIlIIeHHBIE, TOMCKOBBIE, BOCHHBIE, OBITOBBIC, MCCIIEIOBATEIHLCKIE POOOTHI.
. O6nacTu UCTOIB30BAHUS POOOTOTEXHUUECKUX YCTPOHCTB.

. O0mrre cBeieHUsT 0 MUKPOKOHTPOJIIEPaAX.

. ArduinoUNO. PacnimroBka ArduinoUNO.

9. OCHOBHBIE IEKTPOHHBIE KOMITOHEHTHI.

10. ba3oBele 3aKOHBI JIEKTPUYECTBA.

11. Makertnas rutata. Pesuctop, hoTope3ucTop, TEpMHUCTOP U IPYTHE BUJIBI COMPOTUBIICHUS.
12. lenutens HanpsixeHus. J{MOBI U CBETOIUO/IBI.

13. TakToBBIE KHOIIKM. bUnoyisipHbIE U MOJIEBBIE TPaH3UCTOPBI. KOHAEHCATOPHI.

14. Motops! u cepBonpuBobl. [Ibe30-1nHAMUK.

15. Cemu-cermeHTHBIH HHANKATOP. TEKCTOBBIHM SKpaH.

16. Cpensi pa3paboTKH.

17. Apudmernueckue ornepatopbl. MatremaTu4eckrue GyHKIIHH.




18. Ympasnstomue oneparopsl. OnepaTopbl cpaBHeHUs. JIornueckue oneparopsl. Y HapHbIE
OTepaTopBhlL.

19. Tunbl JAHHBIX U KOHCTAHTHI.

20. IudpoBoit BBOA/BBIBOA. AHAIOTOBBIN BBOJI/BBIBO/I.

24. Serial, Servo u gonojHUTENbHBIC (YHKIIMKA BBOJIA/BHIBO/IA.

7.4.2. IlpakTHueckue 3aJaHus AJs IPOBEACHMS IPOMEKYTOUHOM aTTecTalluy 00yJarouuxcs
Tunosoe 3agaHue 1a00PATOPHON/TIPAKTUYCCKON PAOOTHI

Hanwumure nmporpammy «YXo oT IpensaTcTBuii» Ha Python

1. ITogkmrounTte 6aTapero K poOoTy.

2. IloakirounTe MEKPOKOHTPOJLIEP, YCTAHOBJICHHBIM Ha pOOOTE, K KOMITBIOTEPY.
3. OTkpolite cpeay pa3pabOTKH M co3/1aiTe (aiir.

4. PazmecTute KOJI /ISl YIIpaBiICHUS POOOTOM (IIpUMED KOJ1a HHKE):

# sensor gains (weights)
self.sensor_gains = [ 1.0+( (0.4*abs(p.theta)) / pi )
for p in supervisor.proximity_sensor_placements() ]

#...

# return an obstacle avoidance vector in the robot's reference frame

# also returns vectors to detected obstacles in the robot's reference frame
def calculate_ao_heading_vector( self ):

# initialize vector

obstacle_vectors =[ [ 0.0, 0.0 ] ] * len( self.proximity_sensor_placements )
ao_heading_vector =[ 0.0, 0.0 ]

# get the distances indicated by the robot's sensor readings
sensor_distances = self.supervisor.proximity_sensor_distances()

# calculate the position of detected obstacles and find an avoidance vector
robot_pos, robot_theta = self.supervisor.estimated_pose().vector_unpack()

for i in range( len( sensor_distances ) ):

# calculate the position of the obstacle

sensor_pos, sensor_theta = self.proximity_sensor_placements[i].vector_unpack()
vector = [ sensor_distances[i], 0.0 ]

vector = linalg.rotate_and_translate_vector( vector, sensor_theta, sensor_pos )
obstacle_vectors[i] = vector  # store the obstacle vectors in the robot's reference frame

# accumulate the heading vector within the robot's reference frame
ao_heading_vector = linalg.add( ao_heading_vector,
linalg.scale( vector, self.sensor_gainsJ[i] ) )

return ao_heading_vector, obstacle_vectors

5. BeINOJIHUTE KOMOWISIIIMIO UCXOTHOTO TOJIa U 3arPy3UTE MPOIIUBKY B MUKPOKOHTPOJUIED.

7.4.3. IlpumepHble TEMBI KypcoBOW paboThI (MpoekTa) (IpyU HaJIHYUN)
KypcoBble npoekThl (paboThl) y4eOHBIM IJIAHOM HE MPETyCMOTPEHbI

7.5. Meroauueckue MaTepualibl, ONPEICIISIIOIIME MPOILIEAYPhl OLICHUBAHUS 3HAHWI, YMEHUH, HABBIKOB U

(unu) ombiTa TPO(heCCHOHATBFHON JeSTeIbHOCTH, XapaKTePU3YIOIIKe ITarbl (JOPMUPOBAHUS KOMITETSHITHIA
IIporieaypa mpoBeacHUS TPOMEKYTOUHOM aTTECTAIlMU U TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH

pEerIaMeHTUPYETCS JIOKAJIbHBIM HOPMATUBHBIM aKTOM, ONPEAEIISIIOIINM MOPAIOK OpraHU3alud U



IPOBEJICHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHON aTTeCTAIlMU 00YyJarOIIuXCsl.
[Mpouexnypa oreHnBanus OPMUPOBAHUS KOMIIETESHIIMH TIPH MPOBEJCHUU TEKYIIETO KOHTPOIIS

npuBeJeHa B 1. 7.2.
TunoBbie KOHTPOJIBHBIC 3aaHUS WM MHBIC MaTepUAIIbl TEKYIEr0 KOHTPOJIS NPUBEICHBI B 1. 7.3.
[TpoMeskyTouHas aTTECTAaLus 110 JUCLUILIMHE POBOIUTCS B (hopMe 3adera.
Tekymmii KOHTPOJIb YCIIEBAEMOCTH TIPOBOAUTCS B JOPME TECTUPOBAHHUS B KOHTPOJIBHBIC TOUKU B

COOTBETCTBUH C TEXHOJIOTHYECKOIM KapTOil KOHTPOJISI YCIIEBAEMOCTH.
TectupoBanue nposoautcs B LMS Moodle.

7.6. Kputepun onieHuBaHUs CHOPMUPOBAHHOCTH KOMITETCHIIMH MPH MTPOBEACHUH IPOMEKYTOTHOM

aTTecTaluu
YPOBEHb OCBOCHUS U OLICHKA
OrneHka OrneHka
«HEYIIOBIIETBOPHUTENb | «ymoBiaeTBopuTesbH | OLEHKA «XOpOLIO» OrneHKa «OTJIIMYHO»
HOY» o»
«HE 3a4TCHOY «3a4YTEHOY»
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHHUS | YPOBEHb OCBOCHHUS YpoBeHb OCBOCHUS
KOMITIETEHIINH KOMIIETCHIINH KOMIIETEHIINH KOMIIETEHIIHH
«HEJOCTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTHIN». «BBICOKUI».
Kommereniuu He Kommerenimmn Komnerenimmn Kommerenmn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI.
3HaHug OTCYTCTBYIOT, | CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 6a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMUPOBAHbI 3HAHUN. Y MEHHS HOCSIT _ | BeectoponHue. Ymenus
i — (dbparMeHTapHbI 1 PenpOyKTUBHBIN YCTIEIIHO
HOCSIT XapaxTep, MIPUMEHSIOTCS K
PEenpOIyKTUBHBIN MPUMEHSIOTCS K PEIICHUIO KaK
Xapaxrep. PEIICHUIO TUTIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyeTcs 3aJIaHuM. HECTaHJaPTHBIX
HU3KHH YPOBEHb JleMOHCTpHUpYyeTCS | TBOPYECKHX 3aJaHUN.
CaMOCTOSITEIIBHOCTH JIOCTaTOYHBIN JemoHcTpupyeTcs
MPaKTUYECKOTO YPOBEHb BBICOKU YPOBEHb
HaBbIKA. CaMOCTOSITEIIbHOCTH | CaMOCTOSITETLHOCTH,
YCTOMYHBOTO BBICOKAsI aJJaITUBHOCTH
MPAKTUYECKOT0 | MPAKTHYECKOTO HaBbIKA

HaBBIKaA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHS MPOTrPaAaMMHOIO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OMIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHEC 3a/IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHeTeHHHﬁ, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY BBICTABIIACTCS, €CIIU CpeIHee apudMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOoAMUYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHue TUCIHMILIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 Kymnakos /[I. b., Kynakos b. b., Po60TsI 1 poGoToTexHHKA: Ta00paTOPHBIit

npakTukyM, Mocka: Poccuiickuii yHuBepcuTeT Apy>k0b1 HaposoB, 2018

http://www.iprbooksh
0p.ru/91065.html

2 Mensenes B. A., MojaenupoBanue poOOTOB M pOOOTOTEXHHUECKUX CHCTEM,

Mocksa: At [Iu Ap Menna, 2021

https://www.iprbooks
hop.ru/108369.html

JIOMOJHUTEILHAS JUTEPATYPA

Kanutonos A. A., ®pankoB A. JI., BBenenue B MojieIupOBaHUE U

1 |ympaBnenue mist poOOTOTEXHUUYECKUX cucTeM, keBck: PerynspHas u

XaoTU4ecKas IMHaMuKa, MTHCTUTYT KOMIIbIOTEPHBIX HcciefoBaHuid, 2016

http://www.iprbooksh
op.ru/69343.html

2 Jlykunos A. I1., IIpoekTrpoBaHre MEXaTPOHHBIX U POOOTOTEXHHIECKUX

ycrpoiicts, Cankt-IlerepOypr: Jlans, 2022

https://e.lanbook.com
/book/210764




Jlebenes C. K., Konranos A. P., Kunemarnka u quHamMuKa
3 |anmekTpomMexaTpOHHBIX cUCTeM B poboToTexHuKe, Bonoraa: Madpa-
Nuxenepus, 2021

https://e.lanbook.com
/book/192351

2014

Cobounesckuii A. C., lllapumnosa O. @., O6pa3oBaTeiibHas pOOOTOTEXHHUKA,
1 |YensabOunck: YensOMHCKHI rocy1apCTBEHHBIN NEAarornueckuii yHUBEPCHUTET,

http://www.iprbooksh
op.ru/31915.html

OO6yuaromuecs u3 yrciia MHBaMI0B U jnil ¢ OB3 obecnieunBaroTcst meyaTHBIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH pecypcaMu B GopMax, afanTHPOBAHHBIX K OTPAHUUYCHUSAM UX

310POBbA.

8.2. IlepeueHn pecypcoB HHMOOPMAIMOHHO-TEICKOMMYHUKAITMOHHON ceTh «MHTepHET», HCOOXOIUMBIX JIJIs

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET»

DIEeKTPOHHBIN ajipec pecypca

OO6pa3zoBaTenbHbIe pEHICHUs ISl U3YUYE€HUSI COBPEMEHHBIX
TEXHOJIOTHI K POOOTOTEXHUKHU

https://trikset.com/

PobGororexuudeckas miatgopma ¢ mporpaMMHUPyEMBIMU
MO TYJISIMU

https://omegabot.ru/

S3p1K IporpammupoBanus Python https://www.python.org/

8.3. IlepedeHb COBpeMEHHBIX TPO(HECCHOHATBLHBIX 0a3 TaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

DIIEKTPOHHO-O0MOIMOTEeUHas cucrteMma usnarenscersa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-OMOIMOTEUHAs cucTeMa n3narenbcera "Jlanp"

https://e.lanbook.com/

OnektponHas 6udiuorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-O0MOIMoTeuHas cuctema n3narenbersa "' IPRsmart”

http://www.iprbookshop.ru/

Hayunas snexrponnas 6ubnmorexka eLIBRARY.RU

Hayunas snexTpoHHast
oubaunoreka eLIBRARY.RU

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

Cnucok coopuukoB TpynoB u koHpepenunii B PUHL/eLIBRARY

https://www.spbgasu.ru/upload-
files/universitet/biblioteka/List_
rinc_elibrary 06_07_2020.pdf

[lepuonnueckue nznanus CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Periodicheskie_
izdaniya/

8.4. [lepeuens MHGOPMAITMOHHBIX TEXHOJIOTHH, UCTIOIb3YEMBIX IPU OCYILIECTBICHUH 00pa30BaTeIbLHOTO
npoliecca 1o JUCHUILIMHE, BKII0Yas IepeueHb JUIEH3MOHHOIO U CBOOOIHO paclpoCTPaHsIeMOro

MIPOTrPaMMHOTO 00eCTIeUeHUs

Crioco6 pacrpocTpaHeHUs

HaumenoBanue (TMIIEH3MOHHOE WJTK CBOOOTHO
pacmpocTpaHseMoe)
. . Horosop Ne J132009689201 ot
Microsoft Windows 10 Pro 18.12.2020r
Python Bepcus 3.7.6386.10 CB00OOHO pacpoCTpaHsIeMOe

8.5. MaTepI/IaHBHO-TCXHI/I‘lCCKOC obOecrieueHue JAUCIHHUITIINHBI

Cenenust 00 OCHAIICHHOCTH YY€OHBIX ayJUTOPUNA 1 TTOMEIICHHUH I CAMOCTOSITEIBHOU PaObOThI




HanmenoBanue yueOHBIX ayTUTOPUI 1
MTOMENICHUH JJIT CaMOCTOSITEIHHON paboThI

OcHanieHHOCTh 000PYJ0BaHUEM U TEXHUYIECKUMHU
cpencTBamMu OOy4ICHHS

36. MexkadenpanpHas J1adbopaTopus
ABTOMOOMIJIBHO-JTOPOYKHOTO (haKyIbTeTa

r. Cankr-IlerepOypr, Kypnsunackas yi., 1.2/5
Cexuumsa Ne 117-Ku 118-K

JlaGopatopust MEXaTpOHHKH U POOOTOTEXHUKHU
TPAHCHOPTHBIX M TEXHOJIOTUIECKUX MaIIMH

Ayn. 117-K. O6opynoBanue:

a) 3D — npunTep Ha MeTayunueckoM Bepcrake + [1K —
2 mecta

0) MakeTHbIE CTOJBI TSI ClIecCapHO-COOPOYHBIX PadoT
10 cOOpKE MEXaTPOHHBIX U POOOTOTEXHUYECKUX
o0pasioB

B) METaJUTMYECKHUE MKa(dbl U CTSIUIAXKHU

Ayn. 118-K. O6opynoBanue
a) KoMIbIOTepHBIN K1acc 3D moaenupoBanus Ha 8 [1IK
0) MeTaJM4ecKre mKadbl ¥ CTEIIax

36. YueOHbIe ayqUTOPHUH ISl IPOBEICHUS
MPAKTUYECKHUX 3aHSATUH, KypCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KyPCOBBIX padoT),
IPYIIOBBIX U UHINBUAYAIbHBIX KOHCYJIbTAIIUH,
TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOMN
aTTeCTAINU

Kommiekt MynbTuMe1IniiHOro 000pyA0BaHUs
(mepcoHalIbHBIA KOMIIBIOTEP, MYJIbTUMEINHHBIN
IIPOEKTOP, IKPaH, ayAUO-CUCTEMA), TOCKA, KOMILIEKT
y4eOHOI MebemnH, TOAKII0YEeHHE K KOMIBIOTEPHOU
cetu CIIOI'ACY, Beixon B HTEpHET.

36. YueOHbIC ayIUTOPHH JIJISL ITPOBCICHUS
JICKLIMOHHBIX 3aHATUI

YueOHas ayIuTOpHS JIs TPOBEACHUS 3aHATHHA
JIEKITMOHHOTO TUIIA, KOMILIEKT MYJIbTUMEIUHHOTO
obopynoBaHus (IEPCOHABHBINA KOMITBIOTED,
MYJIbTUMEAUNHBIA TIPOSKTOP, IKPaH, ayJAHNO0-CUCTEMA),
JTIOCKa, IKpaH, KOMIUICKT yu4eOHOH Mebenu,
noAkroueHne Kk komnbrorepHoit cetn CIT6IACY,
BbIX0J1 B VIHTEpHET.

36. IlomemieHus Uit cCaMOCTOSITENbHON pabOThI

[TomernieHue st CaMOCTOSITEIBHOM pabOThI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [1K-23 mr., B
T.4. 1 .- [1IK qns mur ¢ OB3 (cuctemusiii 6510k,
MOHHTOD, KJIaBUATypa, MBIIIIb) C TOJKITIOYCHHEM K
cetn «HTepHEeT» U o0ecrieueHneM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOI'ACY.

I1O Microsoft Windows 10

Z[J'ISI HWHBAJIWJIOB U JIMII C OB3 o0ecneunBarOTCs CIICHUAJIBHBIC YCJIOBUA OJIA ITOJTYUCHUA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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