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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
Lenb 0cBOCHMS AUCUUIUIMHEI - chOPMUPOBATH Y 00yUaIOUIerocs HaualbHbIe KOMIIETCHINH B
O6HaCTI/I YIipaBJICHUA TCXHUYCCKUMHU CUCTCMaMH, B TOM YHUCJIC pOGOTHSI/IpOBaHHBIMI/I CUCTCMaMiu U

BBICOKOABTOMAaTU3UPOBAHHBIMU TPAHCIIOPTHBIMU CPEJCTBAMU.
3amaun JUCLUILINHGL:

O3HaKOMMTH C TECHACHIMAMU Pa3sBUTUA DJICKTPOHUKHU, HH(bOpMaTI/IKI/I N MCXaHHKH, a TAKKEC UX

HpaKTquCKOﬁ 3HAaYUMOCTBHIO B COBpeMCHHOﬁ KHN3HU HIO,HGI;'I;

O3HaKOMUTH C TEHJCHIUSIMH MPUMEHEHHS] pOOOTH3UPOBAHHBIX CUCTEM Ha aBTOMOOHIIBHOM
TpPaHCIIOPTE, B TOM YHCJIIE - B 00JIACTH BHICOKOABTOMATU3UPOBAHHBIX TPAHCIIOPTHBIX CPEJICTB;
CdopmupoBaTh 6a30BbIe 3HAHUS B 00JIACTH YCTPOUCTBA U SKCIUTyaTallul POOOTOTEXHUYECKUX

MEXAaHU3MOB U MallluH,

CdhopmupoBaTh 6a30BbIE HABBIKH MPOTPAMMHUPOBAHUS MUKPOKOHTPOJIEPOB POOOTOTEXHHUYECKUX

MECXAaHU3MOB U MallluH.

2. [lepeveHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs M0 TUCHUILINHE (MOYJ/II0), COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHUS] KOMIIEeTEeHIUMH

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko n HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tnanupyemble pe3yabTaTbl 00ydeHUs 110
JTHCLUILINHE, 00eCTIeYnBaloIIne JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ynbTaToB ocBoeHust OITOI1

[1K-1 Cnocoben
OMNPECIIATh PAlIMOHAIBHBIC
(bopMBbI OAIEPIKAHUS 1

[IK-1.1 Ocymectusier
UICHTU(UKAITUIO
KOHCTPYKTHUBHBIX

3HaeT
Tunosoi COCTaB KOMITIOHECHTOB
POOOTOTEXHHYECKUX CHCTEM, Ha3HAUYCHHE U

BOCCTAHOBJICHUS 0COOCHHOCTEH TPAHCHOPTHBIX | PYHKIIMOHATIbHBIE OCOOCHHOCTH OTAENbHBIX

paboTOCIIOCOOHOCTH CPeACTB | (UJIN) UX KOMITOHCHTOB

TPAHCIIOPTHBIX CPEJICTB U | KOMIIOHEHTOB ymeeT

UX KOMIIOHEHTOB UutaTh NOPUHIUMUANIBHBIE CXEMBbl CHCTEM
yIpaBIeHUS
BJajJeeT
ba3oBbIMU  HaBBIKAMH  TPOrPaMMHUPOBAHUS
MUKPOKOHTPOJUIEPOB ~ aBTOMATHU3WPOBAHHBIX
CHUCTEM YIIPaBIICHUS TEXHUKON

[TK-1 Cnocoben [TK-1.3 OcymectBisier 3HaeT

OTIPENIeNIATh PAllMOHANBHBIC | HICHTH()UKALINIO BapuanTtsl MIPUMCHCHUS

dbopMbI TOAIEpKAHUS U
BOCCTAHOBJICHHS
pabotocrnocoOHOCTH
TPAHCIIOPTHBIX CPEJICTB U
X KOMITOHCHTOB

0COOEHHOCTEH OpraHuzanuu
OKCIUTYyaTaIli TPAHCIIOPTHBIX
CpEnCTB

BBICOKOABTOMATU3WPOBAHHBIX TPAHCIIOPTHBIX

CPEICTB, OCOOEHHOCTH OpraHu3alud X
OKCIUTyaTaI[H
ymeet

OO00CHOBBIBAaTh PallMOHATBHOCTh MPUMEHEHUS

KOMIIOHEHTOB ~ BBICOKOABTOMAaTH3WPOBAaHHBIX
TEXHUYECKUX CHUCTEM, B TOM YHCIE -
TPAHCIOPTHBIX CPEACTB, B 3aBUCHMOCTU OT
0COOEHHOCTEH OpraHu3aIuy UX HKCIUTyaTalluu
BJIajieeT

ba3oBpIMM  HaBBIKAMH  NPOTPaMMHUPOBAHUS
MUKPOKOHTPOJIJIEPOB  aBTOMAaTH3WPOBAHHBIX

CHUCTEM YIIPABJICHHUA TEXHUKON B 3aBUCHMOCTH
OT YCJIOBHM M OCOOEHHOCTEH OpraHu3aluu ee
IKCILTyaTalu.

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Jannast tuciuruivHa (MOIyib) BKiItodeHa B biok «lucuumnunsl, moxynu» b1.B.J1B.04.01
OCHOBHOMH npodeccuoHanbHoi o0pa3oBarenbHoM mporpammsl 23.03.03 DxcmryaTtaliyst TpaHCIOPTHO-
TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB M OTHOCHUTCS K YacTH, (POPMHUPYEMOI yuacCTHUKaMU
00pa3oBaTeNbHBIX OTHOMICHUH YI4eOHOTO TIaHa.




Ne TTpe/IIeCTRYIOIHE AMCIATIIHHDI Koa n HamMeHOBaHME HHIUKATOPA
n/m JOCTHKEHUS] KOMITIETEHLIUU

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

2 |Teopust MexaHU3MOB M MAaIllUH OIIK-1.2, OIIK-1.4, OIIK-1.5

3 | KommerotepHas rpaduka OIIK-6.3

4 | Jleramu MammH ¥ OCHOBBI KOHCTPYUPOBAHUS OIIK-5.1, OIIK-5.2, OIIK-5.3

HJ’I?I HU3Yy4YCHUSA NUCHUIIIINHBI o6yqa}omI/Iec;1 JOJI?KHBI 06J'IaIlaTB 3HaHUSAMU, IMTOJYUCHHBIMU IIPpHU
HN3YUCHUU CIICAYIOIUX JUCIUIIINH:

Teopernueckas MexaHuka

WNnxenepnas rpaduka

Teopust MexaHU3MOB U MallluH
KommerotrepHas rpaguka

Jleranu MalivH U OCHOBBI KOHCTPYHUPOBAHUS

Ne Konx 1 HauMeHOBaHME HHIUKATOpA
[Tocnenyromume qUCHUIIIMHBI
1/ JIOCTYDKCHUST KOMIIETEHITNH
1 JlnarHocTrka COBPEMEHHBIX AJIEKTPOHHBIX CUCTEM IIK-1.14, IIK-1.15, TIK-1.16, I1K-

YHpaBJICHUA aBTOTPAHCIIOPTHLIX CPCACTB U UX KOMITIOHCHTAMU

1.17




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

VK-1.1, YK-1.2, VK-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, YK-3.5, VK-3.6,
VK-4.1, YK-4.2, VK-4.3, VK-4.4,
VK-5.1, YK-5.2, VK-5.3, VK-6.1,
VK-6.2, YK-6.3, YK-6.4, VK-6.5,
VK-7.1, YK-7.2, YK-7.3, VK-7.4,
VK-8.1, YK-8.2, YK-8.3, VK-8.4,
VK-9.1, YK-9.2, YK-9.3, VK-10.1,
YK-10.2, VK-10.3, YK-10.4, VK-
10.5, VK-11.1, VK-11.2, VK-11.3,
OITK-1.1, OTIK-1.2, OTIK-1.3, OTIK-
1.4, OTIK-1.5, OTIK-1.6, OTIK-2.1,
OITK-2.2, OTIK-2.3, OTIK-2.4, OTIK-
2.5, OTIK-2.6, OTIK-2.7, OIIK-2.8,
OITK-2.9, OTIK-2.10, OTIK-3.1,
OI1K-3.2, OTIK-3.3, OIIK-3.4, OTIK-
3.5, OIK-4.1, OIIK-4.2, OTIK-4.3,
OIIK-5.1, OIIK-5.2, OIIK-5.3, OTIK-
5.4, OTIK-5.5, OIIK-5.6, OTIK-6.1,
OI1K-6.2, OTIK-6.3, TIK-1.1, TIK-1.2,
TK-1.3, TIK-1.4, TIK-1.5, TTK-1.6,
TK-1.7, TIK-1.8, TIK-1.9, TTK-1.10,
TMK-1.11, TIK-1.12, TIK-1.13, TIK-
1.14, TIK-1.15, TIK-1.16, TTK-1.17,
TK-2.1, TIK-2.2, TIK-2.3, TTK-2.4,
MK-2.5, TIK-3.1, TIK-3.2, TIK-3.3,
TK-3.4, TIK-3.5, TIK-3.6, [TK-3.7,
TK-3.8, TIK-3.9, TIK-4.1, [TK-4.2,
TIK-4.3, TIK-4.4, TIK-4.5, TTK-5.1,
MK-5.2, TIK-5.3, TIK-5.4, TTK-5.5,
TK-5.6, TIK-5.7, TIK-6.1, TTK-6.2,
T1K-6.3, TIK-6.4, TTK-6.5, TIK-7.1,
MK-7.2, TIK-7.3, TIK-7.4, TIK-7.5,
TK-7.6, TIK-7.7, TIK-8.1, TTK-8.2,
TK-8.3, TIK-8.4, TIK-8.5, TTK-9.1,
TK-9.2, TIK-9.3, TTK-9.4, ITK-9.5,
TTK(LD)-1.1, TIK(ID)-1.2, TIK(I))-1.3,
MK (1)-1.4




4. O0beM TUCHMILIMHBI (MOXYJIS]) B 32a49€THBIX eJUHUIAX ¢ YKa3aHHEM KOJIUYeCTBA aKaJeMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Kypc
W3 Hux yacel Ha
. Bcero
Bup yaeOHoit paboTh IIPAKTUYECKYIO
4acoB 3
NOATOTOBKY
KourakTHas padora 12 12
Jlexumnonnsie 3ausaTus (JIex) 4 0 4
IIpaktuueckue 3ausatus ([Ip) 8 0 8
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE:
KOHCYJIBTAIINY TI0 KypCOBO paboTe (TIPOeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3aueTa ¢ OICHKOM; 3aliTa KypCOBOM pabOThI
(nmpoekTa); cnaua KOHTpOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO
(KoHCYyNbTaLIUA TIepeI DK3aMEHOM H cllada
Yacel Ha KOHTPOJIb 4 4
CamocrositebHast padora (CP) 56 56
O061masi TpyA10eMKOCTb TUCHUILIMHBI (MOYJIA)
Yachl: 72 72
3a4eTHbIE eTUHUIBI: 2 2




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBCACHHOI'0 HA HUX KOJIUYECTBA aKAACMHUYICCKHUX YaCOB 1 BU/10B y‘lEﬁHBIX 3aHATHH

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHSATHUSAM), Yac. Kox
HUHIUKATOP
a
Q
JIEKIUH 113 JIP Bcero
Ne Pa3enbl AUCIMIUTHHBI E H Cp ac > [ mocTrxkeHn
gac.
W3 HUX N3 HUX W3 HUX !
Ha Ha Ha KOMIIETEHI]
BCETO TIpaKTH- BCETO [IpaKTH- BCETO TpaKTH- nn
YECKYIO YECKYIO YECKYIO
noaro- moaro- noAro-
TOBKY TOBKY TOBKY
1. |1 pazmen. O6mume BOIpoCs
YIpaBIeHUS TEXHUICCKUMU
cHCTeMaMH U pOOOTOTEXHUKH
OcHOBHBIE TEOPETUYECKHE MK-1.1
1.1. | acmieKThl yrpaBieHHUs 3|1 8 9 K l. 3’
TEXHUYECKUMHU CUCTEMaMHU '
PoGoToTexHuKa B KOHTEKCTE
IK-1.1,
1.2. | ynpaBiieHusl TEXHUYECKUMU 3 8 8 TK-1.3
CHUCTEMaMHU. '
13 BrIcokOaBTOMAaTH3MPOBAHHBIE 3| 1 8 9 [K-1.1,
"' | TpaHCIIOPTHBIE CPECTBA I1K-1.3
2. |2 pasznen. OCHOBHEBIE
KOMITOHCHTBI
POOOTOTEXHUYECKHUX YCTPOUCTB
CHOBHBIE KOMITOHEHTBI
© IK-1.1
2.1. | po6OTOTEXHUYECKHUX 3|1 1 8 10 o
p IK-1.3
YCTPOMCTB: TATYUKHU '
OcCHOBHBIE KOMITOHEHTHI
POOOTOTEXHHUUECKUX K11
2.2. | yCTPOWCTB: IBUTATEIH, 311 1 8 10 HK-l. 3’
WCTIOJTHUTEIIbHBIE MEXaHU3MBI '
TTPUBO/IBI
3. |3 paznen. OCHOBBI
MOJICTTUPOBAHUS U
MPOTPaMMHUPOBAHUS
POOOTOTEXHUYECKUX YCTPOICTB
MopenupoBanue TIK-1.1,
3.1. . 3 2 8 10
POOOTOTEXHUYECKUX YCTPOICTB IK-1.3
[IporpammupoBanue [K-1.1,
3.2. . 3 4 8 12
POOOTOTEXHUUECKUX YCTPONCTB IK-1.3
4. |4 paznen. Korrpons
IK-1.1,
4.1. |3auer 3 4 IK-13
5.1. JIekun
Ne | HaumenoBanue pazaena

pasa

U TEMBI JICKIUHU

HanmenoBanwne u KpaTKO€ COACPIKAHUC J'IGKIII/Iﬁ




OcCHOBHBIE TCOPETUYCCKUEC ACIICKThI YITPABJIICHHUA TCXHUYCCKUMU

OCHOBHBIE CUCTeMaMu
TeopeTHueckue acrekTsl | OCHOBHBIC IOHSTHS U OOLIKE IPUHIMIIBI IIOCTPOCHHUSI aBTOMATHICCKUX
1 yIIpaBIICHHS cucteM. JluHaMHuecKre XapaKTePUCTUKHU CUCTeM. THIIbI 3B€HbEB CUCTEM
TeXHUYECKUMHU U UX XapakTepucTUKH. CTPYKTYpHBIE CXEMbI CHCTEM aBTOMATUYECKOTO
CHUCTEMaMHU perynupoBanus. KauecTBo mpoiieccoB peryanpoBaHusi 1 TOYHOCTh
ABTOMATUYECKUX CUCTEM YIPABJICHHUS.
BricokoaBTOMaTH3UPOBaHHbBIE TPAHCIIOPTHBIE CPEJICTBA
[ToHsiTEe BBICOKOABTOMATU3UPOBAHHBIX TpaHCIOPTHBIX cpeacTs (BATC).
BsicokoaBToMaT3mpoBa | ICTOpHs 13 pasBuTHs U ipuMeHeHust. [IpuHIunnbl GyHKUMOHMPOBAHHUS
3 HHbIE TPAHCIOPTHBIE BATC, ocHoBuble cienuduueckue komnoneHTsl BATC. Konnenuu
cpencTBa pa3sutus BATC. Crangaprusanus B oonactu BATC. 3akoHomarenpHOe
perynupoBanue npumenennss BATC. Ouenka s dexTuBHOCTH
npumeHeHns BATC u nepcieKTUBBI X pa3BUTHSL.
OcCHOBHBIE KOMIIOHEHTHI POOOTOTEXHUYECKUX YCTPOUCTB: TATYMKU
OCHOBHbIE KOMIOHEHTDI | | y1accprukaris pOGOTOTEXHITECKO CEHCOPHKH. Patapbl, THIAPEL,
4 p060T9TeXHquCKHX JATYUKU IPEMEIICHUS, PACCTOSHUS U TIP. IPUHIIUITBI pabOTHI,
YCTPOUCTB. NATHUKH | v 5y Ak TepHCTUKH, TPUMEHSIEMOCT.
OcHOBHbBIE KOMIIOHEHTBI POOOTOTEXHUYECKUX YCTPOMCTB: IBUraTENH,
OCHOBHBIE KOMIIOHEHTHI | ACTIOJIHUTENIbHBIE MEXAHU3MbI U ITPUBO/IBI
pobororexunyeckux | Kiaccupukarnus asuraresneil, MCIONIHUTEIbHBIX MEXaHH3MOB 1 IPUBOJIOB.
5 YCTPOMCTB: JABUraTeNH, [IpruMeHeHne peayKTOpOB U MEPEIATOYHBIX YCTPOUCTB, HX
WCIOTHUTEIbHBIE XapakTepucTuku. [[puHIUIIBI yIIpaBiIeHUS UCTIOTHUTEIbHBIMU

MCXAaHU3MBI 1 IPHUBOABI

Mexanuzmamu. O01me moaXosl K MPOEKTUPOBAHUIO MPHUBOIOB
POOOTOTEXHUUECKUX YCTPOICTB.

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

Ne .
- Y TEMbI IPAKTHYECKHUX HaumeHoBaHue u coaepkaHue MpakTUYECKUX 3aHATHIA
P 3aHATHI
OCHOBHBIE KOMITOHEHTHI POOOTOTEXHUUECKUX YCTPONUCTB: TaTYUKH
OCHOBHBIE KOMITOHEHTBI .
O3HakoOMJIEHHE C KOMITOHEHTaMH POOOTOTEXHUYECKON CEHCOPUKH C
4 POOOTOTEXHUUECKUX
. WCIIOJIb30BaHUEM POOOTOTEXHUUECKHX KOMILIEKTOB.
YCTPOMCTB: TaTYUKH
OCHOBHBIE KOMITOHEHTHI POOOTOTEXHUUECKUX YCTPONUCTB: JIBUTATEIH,
OCHOBHBIE KOMITOHEHTHI
WCIIOJTHUTEIIbHBIC MEXaHU3MBI U TIPUBO/IBI
POOOTOTEXHUUECKUX .
. O3HakoMJIEHUE C BapHaHTaMU JBUTATENICH, UCTIOJTHUTEIIbHBIX MEXaHU3MOB
5 | ycTpoHCTB: ABUTATENH,
Y TIPUBOJIOB C HCIIOJIH30BAaHUEM POOOTOTEXHUUECKIUX KOMILIEKTOB.
WCTIOJTHUTENIbHBIE
MEXaHU3MBbI U TPUBO/IBI
MonenupoBanue OCHOBBI MOJIETTUPOBAHUS POOOTOTEXHUYECKUX YCTPOMCTB
6 poGororexnudeckux | MonennpoBanue poboToTexHndeckux ycrpoiicts B TRIK Studio
YCTPOMCTB
[IporpammupoBaHue pOOOTOTEXHUYECKUX YCTPOMCTB
0 Pa3paboTka anropuTMOB yIrpaBlieHUs] pOOOTOTEXHHYECKUMU
5 pGOFPaMMHpOBaHHe YCTPOMCTBAMU B 3aBUCUMOCTH OT YCIIOBHI UX UCIOIb30BaHud. M3ydueHue
POOOTOTCXHUICCKUX | 0B mporpammupoBanms Arduino. zydenne 0cHOB IPOrpaMMHPOBAHHS
ycerpoucts Ha s13p1Ke Python B mpuitoskeHu# K pOOOTOTEXHUIECKUM YCTPOHCTBAM.

5.3. CamocrosiTenpHas paboTa 00yJIarOIIXCs

No
pasn

HanmenoBanue pasaciia
JUCHUITIIINHBI 1 TEMBI

CopeprkaHue caMOCTOSTETLHON pabOThI

OcCHOBHEBIE

OcHOBHBIC TCOPCTUYCCKUC ACIICKTHI YITPABJIICHHUA TCXHUYCCKUMU




TEOPETUYECKUE aCIIEKThI
YIIPABJICHUS
TEXHUYECKUMHU
CUCTEMaMHU

CHUCTEMaMU
HOBTOpeHI/IC MaTCpHraJIOB JICKIUU, U3YUYCHUC TOIIOJTHUTCIIbHBIX
MaTCpHraJioB, MOATOTOBKA K IMTPAKTUYCCKUM 3aHATHUAM.

PobGoroTexHuka B
KOHTEKCTE YIPaBICHHSI
TCXHNUYCCKUMU
CHCTEMAaMH.

PoboToTexHuKa B KOHTEKCTE YIIPABJICHUS TEXHUUECKUMU CUCTEMAMH.
BBenenue B poboroTexHuky. Mcropus, COBpeMEHHOE COCTOSIHUE U
NEPCIEKTUBBI Pa3BUTUS pOOOTOTEXHUKH. CBsI3b pOOOTOTEXHHUKH C
npyrumu Haykamu. Kimaccudukaiust poO0TOTeXHUKH 1O chepam
npuMeHeHus. PoOOTOTeXHHUECKHE IPOEKThI U UX BUJIBI.

BricokoaBTOMaTH3MpOBa
HHBIE€ TPAHCIIOPTHBIC
cpencTsa

BricokoaBTOMaTH3MPOBaHHbBIE TPAHCIIOPTHBIE CPEJICTBA
[ToBTOpEHME MaTEpUAIOB JIEKIIMH, U3YUYEHUE JTONOJHUTENBHBIX
MaTepUajoB, MOANOTOBKA K IPAKTUYECKUM 3aHATHIM.

OcCHOBHbBIE KOMIIOHEHTBI
POOOTOTEXHUYECKUX
YCTPOMCTB: TaTYMKHU

OCHOBHBIE KOMIIOHEHTHI pO6OTOTeXHI/I‘IeCKI/IX YCTPOﬁCTBi JaTYUuKHU
HOBTOpCHI/Ie MaTCpHraJIoB JICKIUU, U3YUYCHUC TOIIOJTHUTCIIBHBIX
MAaTCPHUAJIOB, ITOATOTOBKA K ITPAKTUYCCKHUM 3aHATHAM.

OCHOBHBIE KOMIIOHEHTHI
pO6OTOTeXHI/I‘leCKI/IX
YCTpOﬁCTBi JABHUIaTCIIn,
HUCIIOJIHUTCIIBHBIC
MCXAaHU3MBbI U IIPUBOAbI

OcCHOBHbBIE KOMIIOHEHTBHI pOOOTOTEXHUYECKUX YCTPOICTB: IBUraTelH,
VCIIOJIHUTEJIbHBIE MEXaHU3MBI U IIPUBO/IBI

IToBTOpEHME MAaTEPUAIIOB JIEKLIUN, U3YYEHUE JTOIIOJIHUTEIBHBIX
MaTepHaJIOB, TOATOTOBKA K MPAKTUYECKUM 3aAHATHUAIM.

OCHOBBI MOJIETMPOBAHUS POOOTOTEXHUUECKUX YCTPONUCTB

MogenupoBanue [Tonsitue MmoaenupoBanus poOoToB. Buasl Mogeneit. dusndeckue Moaemu,
pO6OTOTeXHI/ILIeCKI/IX UMUTAIUOHHBIC MOJCIIN. q)OpMy.HI)HOG OIIMCaHUEC KMHECMAaTUKU U
YCTpOHCTB TUHAMHUKU POOOTOTEXHUYECKHUX ycTporcTB. [Iporpammuoe obecrieueHue
JUJIS. MOJICTTUPOBAHUS.
[Iporpammupopanue | IporpaMmmupoBanie pOOOTOTEXHUIECKHX YCTPOUCTB
poGororexnudeckux | lIOBTOpeHHE MaTepHAIIOB JICKLIUH, U3Y4CHUE JOMOIHUTSIBHBIX

YCTPOWCTB

MaTCepHraJIOB, MIOATOTOBKA K ITPAKTHUYCCKUM 3aHATUAM.




6. Meroauyeckue MaTepuaJibl 1JI51 CAMOCTOATEILHONH pad0Thl 00y4AIONIUXCSH MO AUCHHUILIAHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JA€TCs
OCHOBHOM CHCTEMAaTU3UPOBAHHBIM MaTepra, U MPAKTUYECKUX 3aHATUN, IPEAIONAraloIINX 3aKPETICHHE
M3Y4YEHHOTO MaTepuana u (opMUPOBaHHE Y 00yJarOIINXCs HEOOXOJUMBIX 3HAHUI, YMEHHI U HAaBBIKOB.
Kpome Toro, BakxHEHIIMM STallOM W3Y4YEeHHsI TUCIUIUIUHEI SIBISIETCA CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 110 TUCHUIUIMHE BKIIIOUAETCS CleAylolee:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

- IOJrOTOBKA K PAKTUYECKUM 3aHATHUSAM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4eTy.

3a510roM YCHEeIIHOr0 OCBOEHUS ATON AUCLUUILIMHBI SBJISIETCS 0053aTeNbHOE OCEHICHHE
JICKIMOHHBIX U MPAKTUUECKUX 3aHATHUH, TaK KaK MPOMYCK OJHOrO (TeM 0oJjiee, HECKOIbKUX ) 3aHATUH MOKET
OCJIOKHUTh OCBOCHHE pa3/iesioB Kypca. Ha mpakTudeckux 3aHATHUSIX MaTepuall, U3JI0KEHHBIN Ha JIEKIUX,
3aKperIsieTcs Mpu MOArOTOBKE JOKIIAJA0B U COOOILEHUH, PE3EHTALMH, a TAKKE B paMKaX BBIIIOJIHEHUS
IPAKTUYECKUX 3aJaHUM, pellieHUs] KeCOB U TECTOB, pea3alluy IPYNIOBbIX TPEHUHI'OB, IPOOIEMHBIX
TUCKYCCHI 1 ApYyrux Gopm, nmpeaycmorpennsix PITI.

[Tpucrynas K U3y4eHHUIO JUCIUIUTMHBIL, HEOOXOIMMO B TIEPBYIO OYepEIb 03HAKOMHUTHCS
conepkanueM PITJL nyist cTyieHTOB 3a0uHOM popMBbI 00yUEHUS, a TAK)KE METOUYECKUMH YKa3aHUSIMU 110
OpraHM3aI1 CAaMOCTOSATEIbHON PaOOTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

[Ipu noAroToBKE K MPAKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITEIbHON pabOThl IO U3YUEHUIO
JUCITUTUIMHBI 00YYarOIIUMCS HEOOXO0TUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIMOHHOM 3aHATHH MaTepHall U IOIOJHUTb €T0 C yYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

- IPY CAMOCTOATEIbHOM U3YYEHUH TEOPETUUECKON TEMBI CIETIaTh KOHCIIEKT, UCIOJIb3YS
pexomeHnioBanHbie B PITJ] nctoununku;

- OTBETUTb Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME, UcIoiib3ys MaTepuansl @OC, 11bo rpynmnosbie
VHAMBUyaJIbHbIE 3a/1aHUs, IOATOTOBJICHHBIE ITPENI0IaBaTEIIEM;

- IOATOTOBUTHCS K MIPOMEKYTOUHOM aTTeCTal|H.

7. OneHo4YHbIe MaTepHaIbI 1JIsl IPOBEACHHUS TEKYILIEro KOHTPOJISI YCIIeBaeMOCTH U NPOMEKYTOYHOM
aTTecTanuy 00y4arIuXxcs Mo JMCHHUILIMHE (MOLY110)
7.1. IlepedyeHb KOMIIETEHIIUHN C yKa3aHHEM ATANOB UX (POPMHUPOBAHUS B IIPOLIECCE OCBOCHMSI JUCIUIUIMHBI

Ko u HaumMeHoBaHue

Ne KoHTtponupyeMmbie pa3iesbl TUCIUILTHHBI N By orieHoYHOTO
HHIUKATOpa KOHTPOJIHUPYEMOI
/1 (Momyms) cpencTaa
KOMIIETEHIIUU
OCHOBHBIE TEOPETHYECKHUE ACTIEKTEI
1 p TK-1.1, TIK-1.3 Onpoc
yIpaBJICHUS] TEXHUYECKUMH CUCTEMaMHU
PoboToTEXHUKA B KOHTEKCTE aBJICHUS
2 yip TK-1.1, IK-1.3 Ormpoc
TEXHUYECKUMH CUCTEMAMU.
BrICOKOAaBTOMATU3UPOBAHHBIE
3 p TK-1.1, IK-1.3 Ormpoc

TPaHCIIOPTHBIE CPEACTBA

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

OCHOBHBIE KOMITOHEHTBI
5 |poOOTOTEXHUYECKUX YCTPOUCTB: IBUTATEIIH, IK-1.1, TIK-1.3 Onpoc
WCTIOTHUTEIIbHBIC MEXaHU3MbI U TIPUBOJIBI

MOI{CJ’II/IpOBaHI/IG pOGOTOTCXHI/I‘-ICCKI/IX

6 YCTPORCTE IK-1.1, I1K-1.3 Omnpoc
7 }IZICpT(I)E;;CI\ihsupOBaHHe POOOTOTEXHUUECKUX TK-1.1, [IK-1.3 Onpoc

8 [3auer IIK-1.1, I[IK-1.3




7.2. TuroBbie KOHTPOJIBHBIC 3aJaHHsI WJIH WHBIE MaTEpPHabl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIMMBIE /ISl OIICHKH 3HAHWM, YMEHUW W HABBIKOB U (MJIM) OMbITa MPOoheCCHOHATBHON NeITeIbHOCTH,
XapaKTEPU3YIOIIUX ATarbl (OPMUPOBAHUS KOMITETCHIIUH B IPOIECCE OCBOSHHUSI TUCIIATUTHHEI

TuroBsie KOHTPOJIBHBIE 3aJaHUS ISl TIPOBEPKU CHOPMHUPOBAHHOCTH MHIUKATOPOB JTOCTHIKCHHS
komnetennuii [1K-1.1, ITK-1.3

1. Ilpuknasnas HayKa, 3aHUMAIOMIASACS pa3pabOTKON aBTOMATU3MPOBAHHBIX TEXHUUYECKUX CHCTEM H
SIBJISIIOLIASCS BAKHEHUIIEH TEXHUYECKONM OCHOBOM Pa3BUTHS IIPOU3BOJICTBA.

a). poOOTOTEXHUKA

b). MmexaTpoHuKa

C). MpOrpaMMHUpPOBAHUE

d). MUKpPOKOHTpOJLIIEP

€). mpo1eccop

2. Mukpocxema, npeaHa3HauYeHHAs JJIs1 YIPaBICHHS JJICKTPOHHBIMU YCTPOWCTBAMH.
a). poOOTOTEXHHKA

b). Mexarponuka

C). IpOrpaMMUPOBAHHE

d). MUKPOKOHTpOJLIED

€). mpoIeccop

3. ABTOMaTuyecKoe yCTpOHCTBO, IPEIHA3HAYEHHOE /I OCYLIECTBIICHUS Pa3IMYHOrO poJia
MEXaHHUYCCKUX

omnepauuii, KoTopoe AEHCTBYET I10 3apaHee 3AI0)KEHHOU mporpaMMme.

a) po6ot

b) aBromar

C) MUKPOKOHTPOJLIEP

d) mporeccop

4. CpencTBO U3MEPEHUH, B KOTOPOM H3MEPSIEMbIN CUTHAJ MPE00pa3yeTcsi B CUTHAI IPYTOi (JOPMBI,
yI0OHOMI

JUIsL TajibHEUIIel nepeiayn, mpeoOpa3oBanus, 00pabOTKH U XpaHEHUS

a) TaTYuK

b) MukpoxkoHTpoOILIEp

C) mporeccop

d) anexTpoaBUraTesp

€) BOJIBTMETP

5. JlaTunku 10 XapaKTepy BBIXOJHOTO CHTHAJIa
a) TUCKPETHBIE
b) anamorossie

C) mudpoBbIe
d) ummynscHbIE



7.3. CucremMa OIleHUBaHHMS Pe3yIbTaTOB OOYUCHHUSI IO TUCIUIUIMHE (MOIYIIO) MPU MPOBEACHUHU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAM, BBIXO/SIIMM 3a IPEAEIIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBeHb c(hOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil nporpamme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET X0/ PEIICHNUS 33/1aY;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSAX, BBICOKUN YPOBEHDb KYJIbTYPbl UCIIOJHEHUS 3aJaHUM

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoi Mo AUCUMILIUHE (MOAYIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYXJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYphl UCIIOJIHEHUS 3a/laHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI 663 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO pPYKOBOJACTBOM MperioaaBaTejisd pellaTb CTAHAAPTHBIC 3a1la4r
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/IEJbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX pabouell mporpaMmoi 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyuaronuxcsi, He00X0IMMBbI€ Ul OLIEHKU 3HAaHUI, YMEHHUI U HaBbIKOB M (WJIHM) ONbITa TPO(eCCHOHATbHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
[TpumepHbIe TeOpeTHYEeCKHE BOIPOCHI Uil MPOBEIECHUS POMEXYTOUHOM aTTeCTallul 00YyJaroLINXCs

0O W kW

. PoOoToTexHuKa B cucTeMe Hayk.

. Ucropus pa3BuTHs pOOOTOTEXHUKH.

. 3aKOHBI POOOTOTEXHUKH.

. Knaccugukamus po6oTos.

. IlpompbI1ITIeHHBIE, TOMCKOBBIE, BOCHHBIE, OBITOBBIE, UCCIIEI0BATEIbCKIE POOOTHI.
. Obnactu UCTONIb30BaHUS POOOTOTEXHUYECKUX YCTPOUCTB.

. Obm1re cBeeHUsI 0 MUKPOKOHTPOJIIEPAX.

. ArduinoUNO. PacrimroBka ArduinoUNO.

9. OCHOBHBIE JIEKTPOHHBIE KOMIIOHEHTBHI.

10. bazoBble 3aKOHBI JIEKTPUUECTBA.

11. Maxketnas miara. Pesucrop, poTope3suctop, TepMHCTOp U IPYTrUe BHJIBI CONIPOTUBIICHHUS.
12. lenutens HanpskeHUs. J{noabl 1 CBETOANOABI.

13. TaxToBbIE KHONKKU. bunomnspHble U noseBble TpaH3ucTOpbl. KoHaeHcaTops!.

14. Motopsl u ceponpuBoibl. [Ibe30-1MHaMuK.

15. Cemu-cermeHTHBINM HHAMKATOP. TEKCTOBBIN dKpaH.




16. Cpensl pa3paboTKH.

17. Apudmernueckue ornepatopbl. MaremaTu4eckrue GyHKITHH.

18. Yaopasnstomue oneparopbl. Onepatopsl cpaBHeHus. Jlornueckue onepaTopsl. Y HApHbIE
OTIEPATOPHI.

19. Tunel JAHHBIX U KOHCTAHTEL.

20. Hudposoii BBO/BHIBO. AHAIOTOBBIA BBOJI/BBIBO/I.

24. Serial, Servo u monojaHKUTENbHBIE ()YHKIIMKA BBO1a/BBIBO/IA.

7.4.2. I[lpakTrueckue 3aaHus JUIsl POBECHUS TPOMEKYTOUYHON aTTECTAIIUU 00YJarOIITIXCSI
TunoBoe 3a7aHue TPAKTUISCKON pabOTHI

Hanummre nporpammy «YxoJ1 OT mpensTcTBuii» Ha Python

1. ITogkmrounte GaTapero kK poOoTy.

2. [loaxnrounTe MUKPOKOHTPOJIEP, YCTAHOBJICHHBIN Ha po0OTE, K KOMIIBIOTEDY.
3. Otkpoiite cpeay pa3paboTKH U co3aiTe (aii.

4. Pazmectute koA [UIs yIpaBlieHUs: pOOOTOM (IIpHUMep KOAa HUXKE):

# 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_gains[i] ) )

return ao_heading_vector, obstacle_vectors

5. BoIOJHUTE KOMIIMISALIMIO HCXOAHOTO rojia 1 3arpys3uTe MpoOMKUBKY B MUKPOKOHTPOJUICP.

7.4.3. IlpuMepHbIe TEMBI KypCcOBO paboThI (poekTa) (IpHU HATHYUH)
KypcoBbie npoexTs! (paboTbl) yueOHBIM IIAHOM HE MPEAYCMOTPEHBI

7.5. Metoanyeckne Matepuasl, OIpeIeSOINe MPOLeaypbl OLIEHUBAHUS 3HAHUN, YMEHHI, HABBIKOB 1
(vyn) ombITa PO ECCHOHAIBHON JEATETHFHOCTH, XapaKTEPUIYIOIIUE ATAbl (POPMUPOBAHUS KOMITCTCHITHIA



[Ipouenypa npoBeaeHUs TPOMEKYTOUHOM aTTECTAIlMM U TEKYILEr0 KOHTPOJIS YCIeBaeMOCTH
peraaMeHTHpYeTCs JJOKAIbHBIM HOPMAaTUBHBIM aKTOM, OMPEEIISIONINM MOPSAI0K OpraHU3aluy U
MIPOBEJICHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U MMPOMEXYTOUHOM aTTecTalui 00yJarommuxcsl.
[Tpouenypa oneHnBaHus GOPMUPOBAHUS KOMIIETEHIIUM MPHU MPOBEACHUN TEKYILEr0 KOHTPOJIS IPUBEICHA B
. 7.3. TUNOBbIE KOHTPOJBHBIC 3a/IaHUS WIIM UHBIE MaTepUaibl TEKYIIEro KOHTPOJIS MPUBEIEHBI B 1. 7.2.
[TpomexxyTouHasi aTTecTalys Mo TUCHUIUIMHE TPOBOAUTCA B (hopmMe 3aueTa. Tekyluid KOHTPOIb
yCIIEeBAeMOCTH MPOBOAUTCS B (hOpME TECTUPOBAHUS B KOHTPOJIbHBIE TOUKH B COOTBETCTBUU C
TEXHOJIOTHYECKOM KapTOl KOHTPOJIS ycrieBaeMocTH. TectupoBanue npooautcs B LMS Moodle.

7.6. Kputepuu onieHuBaHus ¢hOPMUPOBAHHOCTH KOMIIETEHIIMNA TIPU TPOBEICHUH IPOMEKYTOUHOU

aTTecTauuu
YpoBeHbL OCBOCHUS U OLIEHKA
Onenka Onenka
«HEYIOBJICTBOPUTEITb | «yAOBICTBOPUTENBH | OIEHKa «XOpOLIO» OneHka «0TJIIMYHOY
HOY» o»
«HE 3a4TCHO» «3a4TEHOY»
VYpoBeHb OCBOCHUSI | YPOBEHBb OCBOCHHMS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUSA
KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUH
«HEIOCTATOYHBIN». «IIOPOTOBBIIN». «IPOABUHYTHIN. «BBICOKHI».
Kommereniun He Kommerenmun Kommerenmmun Kommerenun
c(OpPMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI. c(OpMHPOBAHEI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHA OOMIMPHEIE, 3HaHUs
YMEHMSI U HaBbIKU HE | Oa30BbI€ CTPYKTYpPHI | CUCTEMHBIE. YMEHHUS | apryMEHTHPOBAHHBIE,
Kpurepuu chOpMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT § BCECTOPOHHHE. Y MEHHS
P — (dbparMeHTapHbl U pPENPOAYKTUBHBII YCIIEILTHO
HOCAT Xapakrep, IIPUMEHSIFOTCS K
PENpPOAYKTUBHBII IPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJlaHuM. HECTaHapTHBIX
HU3KHUI YPOBEHb JlemoHCTpHUpyeTCs | TBOPYECKMX 3aJaHHIA.
CaMOCTOATEIIBHOCTU JIOCTaTOYHBIN JlemoHcTpUpyeTcs
IIPAKTUYECKOTrO YPOBEHBb BBICOKMI YPOBEHB
HaBBIKA. CaMOCTOATENIBHOCTU | CaMOCTOSITEIbHOCTH,
YCTOHYHMBOTO BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOTO IIPAKTUYECKOIO HaBbIKa

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MaTepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX OHATHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CYX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/IaHue
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEIIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUU
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoku
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nomyckaer omm60k

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OneHka 1Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS CPOPMHPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 3a
JTVICIATUTMHOM, ¥ TIPEJICTAaBIsIET cO00 cpeqHee apu(pMeTHIeCKOe OT BEICTABICHHBIX OLIEHOK MO OTJEIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OrneHKa «OTIMYHOY/«3a4TEHOY» BBICTABIISICTCS, €CIIN CpeHee apu(hMETHICCKOE HAXOUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOII0Y/ «3a4TCHO» BBICTABIISICTCS, €CIIHM CPeIHee apu(PMETHIECKOE HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITH CPETHEE apUPMETHICSCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIIBHOY/ «HE 3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHee apuMeTndeckoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeueHb OCHOBHOM U AOMOJIHUTENBHOM JINTEPATYPhI, HEOOXOIUMOM JIIsl OCBOCHUSI TUCIIUTLINHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 Mensenes B. A., MoaenupoBanue poOOTOB H pOOOTOTEXHUUECKUX CUCTEM,

Mocksa: At ITu Ap Menna, 2021

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

2 Kynakos /1. b., Kymakos b. b., Po60TbI 1 po6oTOTEXHMKA: TaOOpaTOPHBIH

npakTuKkym, MockBa: Poccuiickuil yauBepcurer Apyx0bl HapoaoB, 2018

http://www.iprbooksh
op.ru/91065.html

JlomoJHUTENbLHAA JIUTEPATYPA

1 Jlykunos A. I1., IIpoekTrpoBanre MEXaTPOHHBIX U POOOTOTEXHHYECKUX

ycrpoiicts, Cankt-IlerepOypr: Jlans, 2022

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

KanutonoB A. A., ®pankos A. JI., BBenenue B MoJaenpoBaHue u

2 |ympaBnenue aist poOOTOTEXHHUUECKUX cUCTeM, VIkeBck: PerynspHas u

XaoTU4ecKas IMHaMUKa, MTHCTUTYT KOMIIbIOTEPHBIX UcciefoBaHuid, 2016

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




Jle6enes C. K., Konranos A. P., Kunematnka u 1MHaMuKa
3 [anmexTpomMexaTpOHHBIX CUCTEM B poOOoTOTeXHUKE, Bonoraa: Mudpa-
Wuxenepus, 2021

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

YuyeoHo-MeToaAnYeCcKas JUTEPaTypa

2014

Cob6onesckuii A. C., lllapunosa 3. @., O6pa3oBarenbHas poOOTOTEXHHKA,
1 |Yensbunck: YenstOMHCKMI roCcyJapCTBEHHBIHN MeIarornuecKuii yHUBEPCHUTET,

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

OOyuaromuecs 13 ynciia HBaIHI0B U Ul ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX

3/I0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

HaumenoBanue pecypca cetu «HTepHeT» DIIEKTPOHHBIN ajpec pecypca

O6pa3OBaTeJ'IBHBIe peICHuA 11 U3Y4YCHUS COBPEMCHHBIX
TEXHOJIOTUI 1 pO6OTOTeXHI/IKI/I

https://trikset.com/

Po6ororexuuueckas miaatdopma ¢ IporpaMMUPyEMbIMU
MOJTyJISIMU

https://omegabot.ru/

SI3pIK iporpammupoBanus Python https://www.python.org/

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

DNIeKTpOHHO-O0uOIMoTeuHas cucrema uzaarenscrsa "FOPAUT"

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

DJIEKTPOHHO-O0MOIMOTeUHas cucTeMa n3aarensersa "Jlans"

https://e.lanbook.com/

DnekTpoHHas oudimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIeKTpOHHO-O0MOIMoTeuHas cucreMa naarensersa "IPRsmart”

http://www.iprbookshop.ru/

Hayunas snextponnas oubnmnorexa ELIBRARY.RU

https://www.elibrary.ru/

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

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

Cnucoxk coopHukoB TpynoB 1 koHpepennuii B PUHIL/eLIBRARY

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

[lepuonnueckue n3nanus CIIGIACY

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

8.4. [lepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCTIOIb3YEMbIX IPU OCYILECTBICHUHU 00pa30BaTEIILHOTO
npoliecca 1o AUCHUILIMHE, BKIH0Yas IIepeueHb JIMIEH3MOHHOIO U CBOOOAHO PacpOCTPAHIEMOTO

MIPOTrPaMMHOTO 00eCIIeUeHUs

HaunmenoBauue

Crnioco6 pacrpocTpaHeHus

(JIMLIEH3MOHHOE WM CBOOOHO

pacrpocTpaHseMoe)

Python Bepcus 3.7.6386.10 CB00OOHO pacpocTpaHsIeMoe




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHHs 00 OCHAIEHHOCTH YUEOHBIX ayAUTOPUI M MOMEUICHUH JIs1 CAMOCTOSITEIbHOM paboThI

HaunmenoBanue y4eOHBIX ayIUTOPHI U
NOMEILEHUH 17151 CAMOCTOATEIbHON paboThl

OcHamieHHOCTh 000pPYJOBAaHUEM U TEXHUYECKUMHU
CpeAcTBaMu O0y4YeHHUs

36. MexkadenpanbHas 1a0opaTopus
aBTOMOOMIIBHO-TOPOYKHOTO (paKyIbTeTa

r. Cankr-IlerepOypr, Kypasanckas yi., 1.2/5
Cexnus Ne 117-Ku 118-K

JlaGopaTopust MEXaTPOHUKU U POOOTOTEXHUKH
TPAHCHOPTHBIX M TEXHOJIOTUIECKUX MaIIUH

JlaGoparopus MEXaTpOHUKH U POOOTOTEXHUKH
TPAHCIIOPTHBIX U TEXHOJIIOTUYECKUX MAIINH

1.1) o6opynoBanue (117-K):

a) 3D npunTep Tiertime X5 Ha MeTa/THYECKOM
BEpCTaKe

0) 3D npuntep Tiertime UP300 Ha MeTayiuecKoM
BEpCTaKe

B) TPEXOCEBOI POOOT-MAHUITYISATOP C ABYXIAIbIIEBHIM
cxsarom OmegaMan mini - 2mr.

1) yeTbipexoceBoid pobor OmegaBot ¢ marunkamu u
MOAYJsIMHU - 201IT.

r) poboT Ha rycenn4Hoii miargopme OmegaBot ¢
JaTYNKaMU U MOyJIsiMU - 10mT.

1) Habop pobororexundeckuiit TPUK «ctapToBbIiiy» -2
IIT.

e) Habop pobororexunueckuit TPUK «yueOnas mapa»
- 4 .

’K) MaKETHBIE CTOJIBI JIJISl CIIECAPHO-COOPOYHBIX pabOT
1o cOOpKE MEXaTPOHHBIX U POOOTOTEXHUICCKUX
o0pas1oB

3) METATMYECKHE MKA(bI M CTEIUIAXKH [Tl XPAHCHHUS
POOOTOTEXHUUECKMX KOMIUIEKTOB 1 HA0OPOB
WHCTPYMEHTa J1Jis1 MexaHocObopounbix padot (MCP)
2.2) obopynosanue (118-K)

a) KOMIIBIOTEPHBIN Ki1acc MoenupoBanus Ha [TK

0) MeTaTM4ecKue mKadbl U CTEIUIAXK JJIT XpaHEHUS

36. YueOHble ayAUTOPHUH JIs IPOBEICHUS
MPAKTUYECKUX 3aHATUI, KypCOBOTO
IPOEKTUPOBAHUS (BBINOJIHEHHS KypCOBBIX padoT),
TPYIIIOBBIX ¥ UHINBUAYAIBHBIX KOHCYJIBTALIUH,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

Kommiekt MynbTuMeIuitHOr0 000pyA0BaHUS
(mepcoHaNbHBIA KOMIIBIOTEP, MYJIbTUMEINHHBIN
MIPOEKTOP, IKPaH, ayAUOCHCTEMA), T0CKA, KOMIUIEKT
yueOHOI MebemnH, MOIKII0YEHUE K KOMITBIOTEpPHON
cetu CII6GI'ACY, Bbixon B HTEpHET.

36. YueOHble ayAUTOPHUH IS IPOBEICHUS
JIEKIIMOHHBIX 3aHATUN

VYyeOHast ayTuTOpUs AJIsl IPOBEACHUS 3aHATHIA
JIEKIIMOHHOTO TUIA, KOMILIEKT MYJIbTUMEIUNHOTO
o0opynoBanus (IEPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIN TPOEKTOP, 3KPaH, ayAHOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
nojakiIoueHue Kk komnbtotepHoit cetu CIIOIACY,
BbIX0J1 B VIHTEpHET.

36. Ilomemienus Uit cCaMOCTOSITENbHON pabOThI

[Tomerienue a1 caMOCTOSTENHHON pabOTHI
(unTanbHbIN 3211 Oubnuoreku, aya. 217): [1K-23 mr., B
T.9. 1 .- TIK mmst murg ¢ OB3 (cuctemHsiii 010K,
MOHUTOD, KJIaBHATypPa, MBIIIb) C MOJKIIOYCHHEM K
cetu «MHTEpHET» M 00ecreueHneM JOCTyIIa B
AJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlis naBanuaoB u i ¢ OB3 obecrieynBaroTCs CrieliMaibHbIE YCIOBUS IS IOTyYeHUS
00pa30BaHMs B COOTBETCTBUHU C TPeOOBaHHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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