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Pabouas nporpamma aucuuiinHbl «CoBpeMeHHBbIE MPOOIeMbl IPOIrPAMMHOIO YIIPABICHHS
pob6otamuy /coct. boaros 10.B. — Hanmpuuk: ®I'OC BO KBI'Y, 2023 - 14 c.

PabGouas nmporpamma mpenHa3HaueHa S OPENOAAaBaHMUS — JUCUUIUIMHBI  4YacTH,
dbopMupyeMoil ydacTHUKaMU 00pa30BaTEIbHBIX OTHONICHHWN JUCHUILIMHBI 10 BeIOOPY b1.B./IB.2
brmoka 1 (b1.B./1B.02.01) «Jluctumuiiabl (MOIYJIH)» OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl IO
HanpasieHuio noarotoBku 15.04.06 Mexarponuka u poOOTOTeXHHKA Tpoduis «MexaTpoHHbIE
CHUCTEMBbI aBTOMAaTU3allMK B MallIMHOCTpoeHUn». M3yuaercs B 1 cemectpe.

Pabowas mporpamma cocTaBieHa B COOTBETCTBHHM C pabodyuM ydeOHBIM IUIAHOM U
@DenepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM BbIciIiero odpazoBanus OI'OC
3++ mo nampaBienuto nonarotoku 15.04.06 MexaTpoHuka U pPOOOTOTEXHHKA, YTBEPKIECHHBIM
npuka3oM MuHHCTepcTBa 00pa3oBanus u Hayku Poccutickoit ®deneparuun Ne 1023 ot 14.08.2020.
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1. He.]'ll/l " 321241 OCBOCHHA NTUCHHUIIJINHBI

Leas ocBoenuss — cOpPMHPOBATH Yy CTYACHTOB KOMIUIEKCHOE MPEACTABICHUE O
COBPEMEHHBIX CPEACTBaX MPOrPaMMHOIO YIPABICHUS POOOTOTEXHUYECKUMH cucTeMamu. Hay4unuTts
OCHOBaM IPOrPaMMHPOBAHUS POOOTOB, JaTh MPEACTABICHUS O TOM, KAaKHUE UCIIOIb3YIOTCS CUCTEMBI
MIPOrpaMMHOTO 00ecTieueHHsI pOOOTOB.

3agaum ocBOEHHUS AU CHUILINHBI:

- OCBOGHHE METOJOB M CPEJICTB PEUICHUS BO3HHKAMONIMX MPOOJIEM B MEXaTPOHHUKE M
POOOTOTEXHHUKE;

- U3y4CHHUE CPEJCTB U SI3BIKOB ITPOrPAMMHUPOBAHUSI, KOTOPBIE HCIOIB3YIOTCS B COBPEMEHHOM
POOOTOTEXHUKE U B TEXHOJIOTUSX UCKYCCTBEHHOTO MHTEIUIEKTA I POOOTOTEXHUKH;

- W3yYeHHE IPHMEHEHHUS S3bIKOB MPOTPAMMHPOBAHHS M OCOOCHHOCTEH MOCTPOCHUS
QITOPUTMOB IPOTPaMM JUIS peasi3alliil MaTeMaTHYECKOro pacueTa Y3JIOB MPH PELICHWU 3ajad
KHHEMaTHKH;

- U3y4eHHE CPEJCTB U OMOIMOTEK, CTABIINX CTAHIAPTAMH B POOOTOTEXHUKE U
MOJICTTMPOBAHHNH,

- 0COOEHHOCTEH MOCTPOCHUS aJITOPUTMOB U HAITMCAHUS ITPOTPAMM;

2. Mecrto aucuuminnsl B ctpykrype OIIOII BO

JlucuumiauHa OTHOCUTCA K 4acTh, (OpMHUpPYEeMOil Yy4YacTHHKaMH 0Opa30BaTENIbHBIX
orHomennii brmoka 1 (B1.B.JIB.02.01) «/lucuurimabl (MOIYJIM)» OCHOBHOHM 00pa3oBaTelbHON
IporpamMMbl 10 HampaBiieHHO NoarotoBku 15.04.06 MexatpoHuka W poOOTOTEXHUKA MPOQHIIH
«MexaTpoHHBIE CUCTEMbI aBTOMATU3AI[MU B MAIITUHOCTPOCHU

JucuunnuHa npenogaercss MOCPEICTBOM UTEHHMs JEKUUA W MPOBEICHUS MPAKTUYECKUX
3aHATHI.

Ha nexuusix msnararorcs Matepuaibl TEOPETHUECKOTr0 U METOJUYECKOIO XapaKTepa.

[IpakTuyeckue 3aHATUS 00ECIIEYMBAIOT MPAKTHYECKOE OCBOCHUE JICKIIMOHHOTO MaTepHania,
pa3BUTHE YMEHHS W HAaBBIKOB pabOThl C BBIYUCIUTENBHON TEXHHKOW, pa3BHBAIOT HABBIKH
MOCTPOCHHS AJITOPUTMOB MPOTPAMMHOTO OOECHEUYEHUS] MEXATPOHHBIX M POOOTOTEXHHYECKHX
CUCTEM.

3. TpeGoBaHus K pe3yJIbTATAM OCBOCHHS COCP:KAHMS JMCIHIIIMHBI
[Tpouecc m3ydyeHHs] AMCLUMIUIMHBI HallpaBleH Ha (OPMUPOBAHUE 3JIEMEHTOB CIIEAYIOLINX
komnereHMi B coorserctBuu ¢ I'OC BO n OITOIT BO no nanHOMY HanpaBiIeHHUIO IOTOTOBKU:
- CIIOCOOHOCTBIO K pa3paboOTKe M COTIACOBAHUIO TEXHUYECKOTO 3aJaHUs Ha U3ZENus IeTCKON
U obpasoBarenbHoit podbororexHuku (ITKC-3);
- CIIOCOOHOCTBIO K OCYHIECTBIIEHUIO OOIIEr0 pyKOBOJICTBA MPOEKTHOM KOMaHJ0M (IPOEKTHO-
KOHCTPYKTOPCKOTO MOApa3JieNeHust) Mo pa3paboTke JeTCKOW U 00pa3oBaTenbHON pOOOTOTEXHUKU
(TIKC-4).

B pesynbpTare ocBOCHHS AUCIUIUIMHBI 00YJArOITUICS JOJIKEH:
3HaTth:

- OCHOBBI TEXHHYECKOTO, SKOHOMHUYECKOTO M TPaBOBOro obecmedeHus paboT Mo
MPOEKTUPOBAHUIO JIETCKOM 1 00pazoBaTebHON poboToTexXHUKH; (31)

- OCHOBBI SI3BIKOB MPOTPAMMHPOBAHUS POOOTOTEXHHUECKIX U MEXATPOHHBIX CHCTEM;
OCHOBBI aITOPUTMU3AIINH 33/1a4, PEIIaeMbIX B POOOTOTEXHUYECKUX U MEXaTPOHHBIX
cucremax; (32)

- M[porpaMMHBIE CpeAbl U paboTy B TMPOTPaMMHBIX Cpelax H CpelICcTBax
MIPOTrpaMMHUPOBAHUS IS MOJICIIMPOBAHUS CUCTEM MEXATPOHHKH U POOOTOTEXHUKH;
(33)

YMmerh:



pa3pabaTeiBaTh M COTJIACOBBIBATH TEXHUYECKHE 3aJaHUS HA W3ACIUS JICTCKOU H
obpazoBarenbHON poOoTOTeXHUKH (Y1)

Ha 0a3e MONYYCHHBIX 3HAHWA M OCBOCHHBIX METOJIMK HCIIOJIb30BATh HABBIKU
IPOrpaMMHUPOBAHUS JJIsl PEIICHUs 3a7ad MEXaTPOHUKH, POOOTOTEXHHUKH M OCHOB
MCKYCCTBEHHOTO MHTEJUJIEKTA; YMETh MOJb30BaThCSl MPOrPAMMHBIMU CPEACTBAMU U
OMOJIMOTEKAMH JIJIsI TIOCTPOEHUS aJITOPUTMOB U TIporpamm; (Y?2)

Baagern:

- HaBBIKAMH Pa3pabOTKH U COTJIACOBAHMS TEXHUUYECKUX 3a/laHui Ha U3ZENus IeTCKOM
u oOpaszoBarenbHOU podoToTexHuku; (B1)

- HaBBIKAMU  TPOrPAMMHPOBAHUS W  TIOCTPOCHHS  aJIrOPUTMOB;  HAaBBIKAMHU
MPOSKTUPOBAHUS B HCIIOJIb3yEMbIX CUCTeMax MoenupoBanus; (B2)
- HaBBIKAMU  UCIIOJIB30BaHUS  COOTBETCTBYIOIIMX  IPOTPAMMHBIX  CPEICTB
texHoJjoruii; (B3)
4. ConeprkaHue M CTPYKTYpa JUCUMUILIMHBI (MOXYJIs1)
4.1. Conep:xanue pa3iesioB M CHUIITAHBI
Ne dopmupyemas
%;le HaumenoBanue ConeprxaHue pasjena KOMITCTCHIHS Onenou
p 1 pasnena (dactp HBIE CPEJICTBA
KOMITCTCHIIHH )
1 2 3 4 5
Texuuueckue, TexHuueckoe, HSKOHOMHYECKOE H
HSKOHOMHYECKHE | IIPaBOBOE obOecreyeHne padoT 1o [IKC-3,
Y TIPaBOBbIE MPOEKTHUPOBAHUIO JIETCKOM u [IKC-4 TeCTUDOBAMNE
aCIEKThI o0Opa3oBaTenbHOI pOOOTOTEXHUKHU Bor cf)cm ,Ha
1 MIPOM3BOJICTBA P
o IK3aMeHe
JETCKOU 1
00pa3oBaTeNnbHO
i
POOOTOTEXHUKH.
SA3b1KH OcHOBBI IPOrpaMMHUPOBaHUs Ha IKC-3,
MPOrpaMMHUpPOBa | g3pike Python. OcHOBBI alrOpuTMOB [IKC-4 TecTupoBanHe
e 2
2 HIE B ICTCKON M |y rocTpoenus mporpaMMHBIX Bompochi Ha
00pa3oBaTeNnbHO .
M peIIeHuH. IK3aMeHe
pPOOOTOTEXHHUKE.
OcHoBbl | OCcHOBBI pabOTHI B TIKC-3,
poboroTexHnye POOOTOTEXHUUYECKOM OnepanoOHHON [IKC-4
cron cucreme ROS. Pa6ora B Linux TectupoBanue
3 % p s
OTIepaIMOHHOMN
pail Ubuntu. YcraHOBKa U OCHOBBI Bonpocsr Ha
cuctembl ROS. SK3aMEHe
MIPOrPaMMHUPOBAHHS.
CpenctB | OcHOBBI pabOTHI B CUMYIISTOPE IIKC-3,
a BU3yalusaluu | Gazebo. O630p CyIeCTBYIOMINX 1IKC-4 Tecrupopasme
b
4 u pelIeHnli CTaHAapTU3AIUU Bormpocsl Ha
MIPOEKTUPOBAHH .
MPOrPAMMHBIX PEIICHUH JIIs IK3aMeHe
s1 poOOTOB.
MIPOrPaMMHUPOBAHUS U




BU3yaJIN3aLUU IPOCKTUPOBAHMUSL.

4.2. CTpyKTYypa QM CHUAIINHBI

OO11ast TPY10€MKOCTh THCHHUILIMHBI COCTaBJsAeT 4 3aueTHbIe equHUIbI (144 yaca)

Bun pabotst TpynoeMKocTh, 4acoB

1 cemectp Bcero
O0111as1 TPY/10EMKOCTh 144 144
AyauTopHas (KOHTaKTHasi) padora: 34 34
Jlexyuu (J1) 17 17
Ilpakmuueckue 3auamus (113) 17 17
Jlabopamopuwie pabomut (JIP) - -
CamocrosiTesibHasi pab0oTa, B TOM YHCJIe KOHTAKTHAS: 83 83
CaMOCTOSTeIbHOE N3YUCHHUE Pa3/IeioB 50 50
CamormoaroroBka (mpopaboTka U MIOBTOPEHHE 33 33
JEKIIMOHHOTO MaTepuayia W MaTepuaia YYeOHHKOB W
Y4eOHBIX TOCOOMA, TMOATOTOBKAa K  TMPAKTHYECKUM
3aHSATHUSAM, KOJJIOKBHYMaM, pyOeKHOMY KOHTPOJIIO | T.JI.),
KoHTpoJb (moAroroBka u caaya 3K3amMeHa) 27 27
Bupa uToroBoro KOHTpOJIsi (3K3aMeH) JK3aMeH JK3aMeH

4.3 JIeKLIMOHHBIE 3aHATUSA

Ne Tema

1 TeXHI/I‘-IeCKI/Ie, O9KOHOMHYECKUC U ITPABOBLIC ACTICKTHI IIPOU3BOJACTBA JETCKOU U

o0Opa3oBaTenbHON pOOOTOTEXHUKH.

2 S3bIKM POTPaMMHUPOBAHUS B IETCKOM U 00pa30BaTEIbHOM POOOTOTEXHHUKE.
3 OcHOBBI poOOTOTEXHUYECKOH onepalnoHHoi cuctemsl ROS.
4 CpencTBa BU3yalnu3aliu U MPOEKTUPOBAHUS POOOTOB.

4.5. llpakTUyecKue 3aHATUSA

No Tema

1 OcHoBbI NporpammMmpoBaHus Ha si3bike Pyhon.

2 OcHoBbI NporpammMmpoBaHmns Ha si3bike Bash B Linux Ubuntu.
3 MporpammupoBaHue B cpege ROS.

4 CospaHue mogenu B cpeae Gazebo.




4.7. CamocTosITeIbHOE H3yUeHHE Pa3/1eJI0B M CHHUIIIMHbI

Ne

. Bomnpocskl, BBIHOCHMbIE Ha CAMOCTOSITEIIbHOE U3yUEHHE
0O0630p pbIHKA AETCKOM U 00pa30BaTeIbHON POOOTOTEXHHUKH.

1

N3ydyenue BOnmpocoB MpaBOBOTO U SKOHOMHYECKOTO PETYJINPOBAHUS H3/ICIUHN IETCKUX U
2 | obpa3oBaTenbHBIX HAGOPOB POOOTOTEXHHUKH.

5 OueHouHble MaTepHAJbI JJsl TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH M NPOMEXKYTOYHOM
aTTrecTaluu

5.1. OueHo4Hble MaTEePUAJIBI VISl TEKYIEr0 KOHTPOJIsI yCleBaeMOCTH

3agaun:

3amauy pemaroTcs Ha JIEKIUSIX U CAMOCTOATEIbHBIX 3aHATHSAX M Ha 3aueTax B paMKax
0aJUIbHO-PEUTUHTOBBIX MEPONPUATHI. B paMkax Tekyliero KOHTpOJIs CTYAEHT MOXeT HaOpatb 27
OamioB 3a pemieHue 3amgad (18 OawuioB 3a TpW KOHTPOJIBbHBIE PabOTBI B paMKax OallIbHO-
PEUTUHTOBBIX MEPONPUATHIA U 1O 3 0ayuia B KXl PYOEKHBIH MPOMEXKYTOK Ha MPAKTHUYECKUX
3aHATHUAX). bauibl MPOCTaBIAIOTCS B 3aBUCHUMOCTH OT IPOLIEHTA BBINOJIHEHUS 3a1a4yd. Turosble
3a/1a4M PUBOJASITCS HUXKE.

1. Hanummre nporpamMmy Ha Python, koTopast mpuHMMaeT MPOU3BOJIBHBIA YrOM B rpajgycax U
paccYMTHIBaeT MaTPHUILy IIOBOPOTA BOKPYT ocH Z. Ha BbIXO/i€ TOIKHA BEIBOAUTHCS MaTpHUIla
noBoporta. Mcnomns3yiite 6ubnnorekn numpy u math.

2. Tloctpoiite B cumymstope Gazebo Momens MOOWIBHOTO poOOTa ¢ TpeMs KoJiecaMHu W
CHA0IUTE ero TaTYMKOM PacCTOSHUS.

3. Ycranosute Ha koMmbioTep Linux Ubuntu u yctanoBute Ha Hem ROS.

Bonpochl K KOHTPOJIBHBIM PEHTHHIOBBIM MePONPUATHAM

TpebGoBanust kK pazpaboTKe U3 TETCKONU U 00pa30BaTeIbHOW POOOTOTEXHUKH.
TpeboBanus TexHuku 6e3onacHoctu. CTaHAAPTHI.

Paznuuns Mexay AByMsl OCHOBHBIMU Si3bIKaMu poboToTexHuku: Python u C++.
Cpenpl pa3paboTku Ha si3bike Python.

BBox 1 BBIBOA JaHHBIX, IEPEMEHHBIE.

IToTok ynpaBneHus. YIpaBisrOmKUe HHCTPYKLUH.

Tunbl JaHHBIX ¥ IPUBEICHUE TUIOB, OyJIEBbl 3HAUECHUSI.

Maremarnueckue onepanuu.

O N Ok owdPE




9. OysKUMH.
10.  OOwbexTs U kaceel. OOIL.
11.  Pabora c daitnamu. Moaymu.
12. Ornanka nporpamMmbl. Bo30yx1eHre HCKITIOUEHUI.
13. BupryanbHOe OKpY)KEHHE.
14.  OcHoBsI paboThl B Linux.
15. Pobororexnmuueckas omnepannonHas cuctemMa ROS. Apxurekrypa ROS.
16.  IlonsTus nakeroB u y3i0B B ROS.
17. Ilowsarus n3pareneil u noanucuyukos B ROS.
18.  Cumynsarop Gazebo.

5.2. OneHo4YHbIE MATEPHUAJIbI JJIsl IPOMEKYTOUHON aTTecTAluM
ATtTecranus npoxoaut B ¢opme dk3ameHa B 1 cemectpe. Ha sk3ameHe CTyIeHT MOXKET
Habpath MakcuMyM 30 Gaios.

Bomnpocs! k 3xk3aMeny

1.  TpebGoBanus Kk pa3pabOTKe U3AEIUI NETCKONH M 00pa30BaTENbHON POOOTOTEXHUKH.
2.  TpeGoBanus TexHuku 6e3omacHOCTH. CTaHAAPTEHI.
3. Paznmums mMexay AByMsi OCHOBHBIMH sI3bIKaMu poOoToTexHuku: Python u C++.
4.  Cpenpl pa3paboTku Ha s3bike Python.
5.  BBoja ¥ BBIBOJ JaHHBIX, IEPEMEHHBIE.
6. Ilorok ympasneHus. YTpaBisioLIMe HHCTPYKLIUU.
7. Tunsl JaHHBIX U IPUBEACHUE TUIIOB, OYJIEBbI 3HAUCHHUS.
8.  MaremaTnueckue onepanum.
9. Oynkuum.
10.  O6wexTs! 1 kiaccel. OOIT.
11.  Pabora c ¢aitnamu. Momynu.
12. Ornanka nporpamMmMbl. Bo30ykieHHe HCKITIOUEeHUH.
13. BupryanbHOe OKpYyXEHUeE.
14.  OcHoBsl paboTh! B Linux.
15. Pobororexnuueckas onepannonHas cuctema ROS. Apxutektypa ROS.
16.  IlonsTus naketoB u y310B B ROS.
17.  TlonsTtus uspareneit u noanucyukos B ROS.
18.  Cumymsarop Gazebo.

6. MeToanueckne MaTepuajbl, oNpee/siome NMpouelypbl OleHUBAHUS 3HAHUI, yMeHMI,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH
6.1 Pe3ysabTaThl 0CBOCHUS Y4eOHOM IMCUMIINHBI, OJJIeKAlIHE MIPOBEPKe

Kontposmpyem Nuaukaropsl OcHOBHBIE IOKA32aTEJIN OLEHKH Ouenoyn
ble AOCTHKEHUH pe3yabTaToB ble
KOMIIETEHIIUH cpeacTsa
(4acTp
KOMIIETEeHIHi)




- CriocobeH K
pazpaboTke u
COTJIACOBAHUIO
TEXHUYECKOTO
3a/laHus Ha
U3IeIna JETCKOU
"
o0pa3oBaTenbHO
i
POOOTOTEXHHUKHU
(IMKC-3);

- CriocobeH K
W3YUYCHUIO U
MIPUMECHEHHUIO
OTIBITA BEAYIIUX
OTEYECTBCHHBIX
1 3apyOEKHBIX
OpraHu3aluii 1o
JTOCTHKEHHUIO
TEXHHUYECKOTO
YpOBHS B cepe
MIPOEKTUPOBAHHUS
JIETCKOU U
00pa3oBaTenbHO
i
POOOTOTEXHUKHU
(IIKC-3.1);

-CnocobeH k
OTPEICTICHUIO
OCHOBHBIX
KOHCTPYKTHUBHBIX
peleHuit u
rapamMeTpoB
U3IEeIni JETCKOH
"
00pa3oBaTenbHO
i
POOOTOTEXHHUKHU
10 TpeOyeMbIM
3aKa34YMKOM
byHKIMSIM
(IIKC-3.2);

OOyvaromuiicss 3HA€T TEOPETUUCCKHIA
Marepuay, OTHOCAIIMICA K JIaHHOM
KOMIIETEHIIMM (B TOM YHCJIE 3HAET
MpaBua, MIOCJIEI0BATEIbHOCT,
QITOPUTM  BBINOJIHEHUSA  JICWCTBHIA,
yMmeHuit). MoxeT ero BOCIPOU3BECTH
(c pa3HON CTENEHBIO TOYHOCTH),
OTBETUTH HA YTOYHSIOLINE BOIIPOCHI.

- 3HaerT OCHOBBI
SKOHOMHUYECKOTO u MPaBOBOTO
obecrieueHus pabort o
IIPOEKTUPOBAHUIO JIETCKOM 51
o0OpasoBarenbHON POOOTOTEXHHKHU;
31

- 3Haer OCHOBBI
MIPOrPaMMHUPOBAHUS
POOOTOTEXHUYECKUX M MEXaTPOHHBIX
CUCTEM; OCHOBBI  aJTOPUTMH3AIHH
3azad, peliaeMbIx B
POOOTOTEXHHYECKUX M MEXaTPOHHBIX
cucremax; (32)

TECXHHUYECCKOIO,

SA3BIKOB

OO6yuarommiics JEMOHCTPUPYET
yMEeHUsI (C pa3IM4YHOM  CTENEHbIO
CaMOCTOSITENIbHOCTH), OTHOCSIIMNCA K
JTAHHOW KOMIIETCHIUH.

- Ymeer pa3zpabaThIBaTh 151
COrJIaCOBBIBaTh TEXHUYECKUE 3aJaHUS
Ha HA3EINS JETCKOM 51
o0pa3oBaTenbHOI POOOTOTEXHUKH;
Y1)

BJ'IaI[eHI/Ie SHAaHUSAMH U YMCHUAMHU, KaK

TOTOBHOCTB CaMOCTOSITEITLHOTO
NpUMCHCHUA WX, ACMOHCTPHUPOBATD,
OCYIIECTBIISATH JEATEILHOCTD B
PA3IMYHBIX CHUTYAlHAX, OTHOCAIIUXCSA
K TaHHON KOMITETCHITHH.
Obyyvarommiics JI€MOHCTPUPYET
JeSITebHOCTD (criocoOmI

nesitenbHocTH). CriocobeH oTOupaTh U
MHTETPUPOBATh UMEIOIINECS 3HAHUS U
YMCHUA HUCXOOsA H3 MOCTaBICHHOH
LN, TPOBOAUTH CAMOAHAIM3 MU
CaMOOIICHKY.

MPAKTUYEC
KO€
3aHsTHE,
TECTUPOBA
HUE,
9K3aMEH




- Bnageer HaBbkamMu pa3pabOTKU |
COTJIACOBAHUSl TEXHUYECKUX 3aJaHHUH

Ha HA3JEINS JETCKOM 51
o0OpasoBarenbHON POOOTOTEXHHKHU;
(B1)

- Baaneer HaBBIKAMH
MPOrpaMMUPOBAHUSI M TOCTPOCHUS
QJIITOPUTMOB; HaBBIKaMU
MPOEKTUPOBAHUSI B  HUCIHOJB3YEMbBIX

cucteMax mojenupoBanus; (B2)

- crnocobeH K
OCYIIECTBICHUIO
oO1iero
PYKOBOJICTBA
MPOEKTHOMN
KOMaHJ01
(TpoekTHO-
KOHCTPYKTOPCKO
ro
I0/Ipa3/IeJICHNUs )
mo paszpaboTke
JNETCKON u
00pa3oBaTenbHO
i
POOOTOTEXHHUKHU
(IMKC-4).

- CnocoOeH K
TUTAHHUPOBAHUIO
pabor
MPOEKTHOMN
KOMaH bl
(mpoexTHo-
KOHCTPYKTOPCKO
O
MOApAa3ACIICHHS )
o pa3zpaboTke
JNIETCKOU U
o0pa3oBaTenbHO
i

POOOTOTEXHHUKHU
(IIKC-4.1);

- CriocobeH K
OCYILIECTBIIEHUIO
PYKOBOJCTBA
MPOEKTHOMN
KOMaHI0M1
(mpoekTHO-
KOHCTPYKTOPCKO
ro
MOApa3CIICHHS] )
o pa3paboTke U
MIPOEKTUPOBAHU
0 JIETCKOM U
o0pazoBaTenbHO
i

POOOTOTEXHHUKHU
(IMKC-4.2);

- 3HaeT OCHOBBI IPOTPAMMHBIX Cpell U
paboTy B TpPOTpaMMHBIX Cpelgax |
CpeAcTBax MpPOrpaMMHUPOBAHUS  JUIS
MOJICIIMPOBAHUS CUCTEM MEXaTPOHHKH
u poboroTexHuky; (33)

- Ymeer Ha 0aze MOIY4EHHbIX 3HAHHUU
U OCBOCHHBIX METOJUK HCIIOJIb30BaTh

HaBBIKM  NPOTPAMMHUPOBAHMS IS
pelieHus 3a1aq MEXaTPOHUKH,
POOOTOTEXHUKHU u OCHOB
HCKYCCTBEHHOTO MHTEJJICKTA,;
I10JIb30BaThCs MIPOTPaMMHBIMU

cpenctBaMu W OMONIMOTEKaMHU IS
MMOCTPOCHHSI AITOPUTMOB H TIPOTPaMM;

¥2)
- Biaageer HaBBIKAMH HCIIOJIb30BAHHUS
COOTBCTCTBYROIIHX IMPpOrpaMMHBIX

cpencts u TexHnosoruit; (B3)

paKTHYec
KOe
3aHsTHE,
TECTUPOBA
HUE,
9K3aMEH

6.2 llIkana oueHMBAHUA IJIAHUPYEMBIX Pe3yabTATOB 00y4eHHs

6.2.1 Texymmii u py0e:KHbIII KOHTPOJIb




B pamkax Tekyiero 1 pyoe;xHOro KOHTPOJIS O AUCIUILIMHE CTYACHT MOXeT HabpaTthb 10

70 GamioB
CemecTtp [IIxana oueHuBaHus
0-35 GamnoB 41-50 6amoB 51-60 6ammoB 6onee 60 O6amoB

1 YactuuHoe [Tonnoe i | [TonHoe nim [TonmHoe mocenieHue
MOCEIICHUE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCEIICHUE MOCEIICHUE 3aHSATUH.
3aHATUH. ayIUTOPHBIX ayJIMTOPHBIX [lonHOE BBINOJIHEHHE
Heynosnersopurens | 3ansatuil. YacTuuHOE | 3aHATHUI. u 3auura
HOE BBIIIOJIHEHHE | BBINIOJHEHUE u | [lonnoe 1a00paTOPHBIX u
n1abopaTOPHBIX U | 3aImra BBITIOJIHEHHE U MPaKTUYECKUX
MPAKTUYECKHUX 1a00pPaTOPHBIX U | 3ammra 3aHATHUH.
pabor. [Tnoxast | mpakTUYECKHUX 1ab0paTOPHBIX U Brinonnenue
MOATOTOBKA K | paboT. BhinoiaHeHue | mpakTUYECKUX KOHTPOJIbHBIX paboT,
OayTHbHO- KOHTPOJIBHBIX pabor. TECTOBBIX  3aJaHUI
PEUTHUHTOBBIM pabor, TECTOBBbIX | BeinmonHeHue Ha OLICHKH
MEPOTPUSIITHSIM. 3alaHM Ha OIEHKHU | KOHTPOJIbHBIX COTIUYHOY.
Crynent HE | «yJOBIETBOPUTENIbH | pabOT, TECTOBBIX
JIOITYCKAaeTCs K | O». 3aJlaHUi HA
MIPOMEKYTOUHOMN OLIEHKU
aTTeCTalluu «XOpOUIO».

OrneHka pe3ylibTaTOB OCBOCHHUS YYCOHOW JMCHUIUIMHBI B 5 CEMECTpe MPOBOJUTCS IO MIKae,
UCIIONIb3YEMOM Ha DK3aMeHe:

Cemectp [Ikana olleHUBaHUS
HeynosnerBopure | YA0BIETBOPUTEIBH Xopouio OTan4Ho
JBHO 0 (81-90 6amnoB) (91-100 6ammoB)
(36-60 GannoB) (61-80 GamoB)

1 Crynentr  umeet | CtyneHnt umeer 36- | Ctyaent umeer 51- | CtyneHt umeer 61-
36-60 OGammoB mo | 50 OammoB  mo | 60 6ayoB MO 70 GamioB 1Mo UTOraM
UTOTaM TEKYIIEro | UTOraM TeKYyLIero M | UTOraM TEeKYIIEro U | TeKYIIero u
U pyOeXHOrO | pyOexHOTO pyOexxHOro pyOexHOro
KOHTPOJI, Ha | KOHTPOJI, Ha | KOHTPOJIA, Ha KOHTPOJI, Ha
9K3aMeHe He Jaj | dK3aMeHe Jan | SK3aMeHe Jaj JK3aMeHe Jan
IOJTHOTO ~ OTBETA | MOJIHBIM OTBET Ha | MOJHBIM OTBET Ha NOJHBIA  OTBET Ha
HI Ha  OIWH | OAMH BOMPOC U | OJHMH BOMPOC U OMH  BONpPOC U
BOIIPOC. YaCTUYHO YaCTUYHO YaCTUYHO
CryneHT umeer (TIOJTHOCTBIO) (TTOTTHOCTBIO) (TIOJTHOCTBIO)

36-45 OawoB 1O
UTOTaM TEKYIEro

BOIIPOC

OTBETUJI Ha BTOPOH.
Crynent umeer 46-

MOJHBIM OTBET Ha
OAVH BOIIPOC HIIN
YaCTHUYHO OTBCTHII

OTBETHJI Ha BTOPOH.
Crynent umeer 61 —

u pybexsoro | 60  6amioB 1o | 65 6ayI0B 1O
KOHTPOJIA, Ha | UTOTaM TEKYIIETo M | UTOTaM TEKYILEro 1
9K3aMEHE Jan | pyoexkHOTO pyOexHOTO
TOJTHBIN OTBET | KOHTPOJIS, Ha | KOHTPOJIA, Ha
TOJNBKO Ha OJIMH | DK3aMEHE Jan | SK3aMeHe Jaj

MOJIHBII OTBET Ha
OJWH BOIIPOC U
YJaCTUYHO OTBETHUII

OTBCTHUII HA BTOpOI71 .




Ha 00a Bompoca.
CryaeHT umeeT 1o

UTOTaM TEKYIIEro U
pyOexxHOro

KOHTPOJIA 61-70
6amioB Ha

OK3aMCHEC HE aal
IIOJIHOI'O OTBETA HHU
Ha OJIMH BOIIPOC.

Ha BTOpoi. CTylleHT
nmMeeT 66-70 0amnoB
[0 UTOTaM
TEKYIIETo U
pyOexHOTO
KOHTPOJIS, Ha
JK3aMeHe) aall
MTOJTHBINA OTBET
TOJIBKO Ha OIMH

BOIIPOC.

7 Y4yeOHO-MeTOAMYECKOE 00ecTeYeHHne TUCIUTIIINHBI
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OoubnuoreyHas cucreMa IPR BOOKS : [caiiT]. — URL:
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OubIMoTeYHAas cucrTema IPR BOOKS : [caiiT]. — URL:
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2016. — 36 c. — ISBN 2227-8397. — TekcT : 31eKTpOHHBIH // DNeKTpOHHO-OnOImoTeyHas
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/54361.html
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TekcT : AneKTpoHHBIH // DnekTpoHHO-O0nbmnoTeunas cuctema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/86501.html
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cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/82448.html



http://www.garantexpress.ru/
http://www.garantexpress.ru/
https://www.iprbookshop.ru/98857.html
https://www.iprbookshop.ru/111277.html
http://www.iprbookshop.ru/80564.html
http://www.iprbookshop.ru/54361.html
http://www.iprbookshop.ru/86501.html
http://www.iprbookshop.ru/82448.html

MamkoB, K. FO. CocraB u XxapakTepuCTHKH MOOWIIBHBIX pOOOTOB : ydeOHOe mocobue mo
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N. Pybmos, M. B. PybmoB. — M. : MOCKOBCKMH ToOCyJapCTBEHHBI TEXHUYECKUN
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http://www.iprbookshop.ru/31637.html

OOpasoBarenpHas POOOTOTEXHUKA : Y4EOHO-METOAMYECKHA KOMIUIEKC JUCIUTUTHHBI /
cocrautenn A. C. CoOoneckuii, D. @. IllapumoBa. — Yenabunck : YensOuHcKuit
rOCyJapCTBEHHBIN nexaroruueckuii yausepcurer, 2014. — 32 ¢. — ISBN 2227-8397. —
Tekcr : anmeKTpoHHBIH // DnekTpoHHo-0nbmuoTeunas cucrema IPR BOOKS : [caiit]. — URL.:
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7.4 UuTepHeET-pecypcChl

. http://www.Kkbsu.ru

. http://www.lib.kbsu.ru

. window.edu.ru/catalog Karanor Equaoe okHO nocTyma K 00pa3oBaTeIbHBIM pecypcam
. CripaBouHast npaBoBasi cuctema «["apant». URL: http://www.garant.ru.

. http://www.open kbsu.ru - OTKpsITBII YHHBEPCUTET

. elib. altstu.ru/ elib/int.htm - O6pa3zoBatenbHbie pecypcsl HTEpHETA

. http://lib-bkm.ru/load/2-1-0-20 - bubnroTeka MalIMHOCTPOUTEIIS

. http://www.knigafund.ru/ - 9bC Kuuradonn

. http://www. ipr bookshop.ru - 35C «IPR book»

10. http://www.viniti.ru - P)K BUHUTU. Dnekrponnsiii baHk naHHBIX pedepaTHBHBIX KypHAJIOB
BHUHNTHU PAH no mupokomy CHIEKTpY HayK

11. http://www2.viniti.ru/- 31ekTpOHHBIN KaTaJor HayYHO-TEXHUYECKOW MPOTYKITHH
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7.6 IIporpamMHoe oOecrieueHHe COBpPEeMEHHBIX HMH(POPMANHOHHO-KOMMYHHKAIMOHHBIX
TEeXHOJOTHi
Ilpoepammmnoe obecneuenue

ocoarwhE

Microsoft Windows XP (unu 6omee mo3ansist Bepcusi).

[Taxet Microsoft Office 2007 (umu 6onee mo3aHssSI BepCcusi).
[Tporpammusbie npoaykTel: MATLAB.

Linux Ubuntu 20.04 LTS (>kenaTeibHO 3Ta BEPCHsl)

Python, 6ubnuotrexu si3pika Python nis mammHHOrO 00y4YeHUs.
Cepauc amns pa3pabotku Google Colab.

ba3zvl oannwvix
4. DnexktpoHHbIH KaTanor oubmuoreku KbI'Y

8. MarepunajbHO-TeXHHYECKOe o0ecnedeHne U CHUNIMHBI

3aHATHS 110 AUCHUIIIMHE TIIPOBOAATCA B CICHUAJIBHBIX ITOMCHICHUAX (ayzu/ITomex) JJISL

MIPOBEJICHUS 3aHATUN JIEKLIMOHHOTO THIIA, MPAKTUYECKUX 3aHATHH, TPYNIOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTAINH, TEKYIIETO KOHTPOJIS U TPOMEXYTOUYHOH aTTecTauuu. AyIUTOPUN YKOMIUIEKTOBAHbI
CHEUAIM3UPOBAaHHON MeOeNbl0 W TEXHHUYECKUMU CpeICTBAa OOYyYeHHs, CIyXKalluMH s
npezcTaBieHus HHPopMaLruu OOJIBIION ayIUTOPHH.

Jnst mpoBeieHUS 3aHATUN JICKITMOHHOTO TUTIA UMEIOTCS JEMOHCTPAIIMOHHOE 000PY/I0BaHHE

u qu6HO-HaFJ1$I,Z[HBIe ocoOus.
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[TpakTHueckue 3aHATHS TNPOBOAATCS B KOMIIBIOTEPHOM KJIacCe€ C COBPEMEHHBIM
KOMITbIOTEPHBIM 000PYZ0BaHUEM, UCIIOJIB3YIOUM B IIpoliecce 00yUeHHsl CTYI€HTOB IPOrpaMMHOE
obecrieueHue, MPoNnuUcaHHoe B 1. 7.6.

Jis  camocrosTenbHOM paboThl OOy4aromMXcs MMEIOTCS IOMELIEHHs, OCHAICHHbIE
KOMITBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO MOAKIIOYEHUS K ceTH "MHTepHeTr" n obecrieueHreM
JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3aIIH.

B ycnoBuax ymanenHoro Qopmara oOydeHHs, MMEIOTCS JIOCTYIIHbIE YPOKH C
IpakTUYeCKUMHU Ipumepamu B oOnauHoit cpene Google Colab, B KOTOpOH MOXXHO NPOBOAUTH
pacueThl 3a7ay M COCTaBJIEHHE HEOOXOAMMBIX IPOrpaMM C IOCIEAYIOIIEH OTIPAaBKOW CCBUIKU
IPEINOoJIaBaTeNIo 1S IPOBEPKHU.

9 OcobeHHocTHn peain3aui AUMCHUILIMHBI JII HHBAJIMAOB M JHI ¢ OrpaHUYC€HHBIMH
BO3MOKHOCTSIMH 310POBbS

JUis CTyIEHTOB C OrpaHUYEHHBIMM BO3MOYKHOCTSMHU 3J0POBbsI CO3/laHbl CIIELIUAJIbHBIE
YCIIOBUS Ul MOJY4eHUs 00pa3oBaHus. B 1ensx MOCTYMHOCTH MOJIy4eHHUs BBICIIEro 0O0pa3oBaHUs
o 00pa3oBaTeIbHBIM MPOrpPaMMaM WHBATUIAMH H JIUIAMHU C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbSI YHUBEPCUTETOM 00€CIIeUNBACTCS:

1. AnbrepHaTuBHAs BepcHs OpUIIMaNIBHOTO caiiTa B cetu «HTEepHET» 11l CIIa00BUIAIINX;

2. J11s MHBATUIOB C HAPYLICHUSAMU 3peHUs (cIaboBUISAIINE, CIICTIBIC)

- TPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAaIOIIEr0 OO0y4arouieMycs HEOOXOJMMYHO IOMOLIb,
nyOnupoBaHUE BCIyX CHPaBOYHOW HMH(OpMAaNMKU O paclMCcaHUM YYEeOHBIX 3aHITHI; HaTU4He
CpPEACTB Uil YCHUJICHUSI OCTAaTOYHOTO 3pEHHs, OpaillIeBCKOM KOMIBIOTEPHOM TEXHUKH,
BUJICOYBEIIMUUTENEH, TPOrpaMM HEBU3YAIBHOTO JOCTYIA K HHPOPMAINH, IPOTPAMM-CHUHTE3aTOPOB
peur W APYTUX TEXHUYECKHX CPEICTB MpHEeMa-Tiepenadyn y4eOHoW HMH(OpMANHUU B JOCTYITHBIX
dbopMax s CTYIEHTOB C HAPYLICHUSIMU 3PEHUS,

- 3a/1aHU JUI BBIIIOJHEHHS HAa SK3aMEHE 3aUNThIBAIOTCS] ACCUCTEHTOM;

- THUCHbMEHHBIE 3aJlaHusl BBINOJHIIOTCS Ha OyMare, HAJUKTOBBIBAIOTCS ACCUCTEHTY
00ydJarommmcs;

3. 111 WHBaIMAOB M JHI] C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbS IO CIYXY
(cmabocrnpIamue, TIyxue):

- Ha 3a4yeTe/’K3aMeHe MPHUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOIIMKA CTYAEHTY HEO0OXOIUMYIO
TEXHUUYECKYIO MTOMOIIb C YYE€TOM HMHJMBUIYaJbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHsATh pabouee
MECTO, TIepeIBUTATHCS, TPOUUTATH U OPOPMUTH 3a/IaHKE, B TOM YHCIIE 3aITUCHIBAs TTOJI JUKTOBKY);

- 3a4eT/7K3aMeH MMPOBOJUTCS B MUCbMEHHOHN (opMe;

4. JIns WHBaNIMAOB W JIMI C OrPAHMYECHHBIMU BO3MOXHOCTSIMHU 30POBbS, HMEIOIINX
HapylIeHHUs OINOPHO-ABUIATENbHOIO ammapara, CO3JaHbl MaTepUalbHO-TEXHUYECKUE YCIIOBHUS
o0OecrieunBaroIMe BO3MOXHOCTh OECIpPENsSTCTBEHHOIO JOCTyNa OOydYaromuxXcsi B y4deOHbIE
MOMEIIEHUS, OOBEKTY NUTaHHs, TyaJleTHble U Jpyrue IMOMEIICHHUs YHHBEPCUTETa, a TaKkKe
npeObIBaHMS B YKa3aHHBIX IMOMENIEHUAX (HAJTMYUE PACHIUPEHHBIX ABEPHBIX MPOEMOB, IOPYUYHEH U
JPYTUX MpUCIIOCOOTICHUI).

- THMCHbMEHHBIE 33/JaHUS BBINOJHAIOTCS Ha KOMIIBIOTEPE CO CHEIHATIU3UPOBAHHBIM
MPOrpaMMHBIM 00€CTIeYeHUEM UITU HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTYAEHTA SK3aMEH MPOBOJUTCS B YCTHOU (hopme.

OOyuarommuecs W3 4YHUCIa JIUI C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU 3J0POBbSI 00€CTICUCHBI
ANIEKTPOHHBIMUA 00pa30BaTEIbHBIMHU pecypcaMu B (hopMax, aJlaiTUPOBAHHBIX K OTPAaHUYCHUSIM HX
3/10pPOBBA.



