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Pabouas mporpamma aucuuiinHbl «CoBpeMeHHbIE MPOOIeMbl IPOIrPAMMHOIO YIIPABICHUS
pob6otamuy /coct. bonros }0.B. — Hanpuuk: ®I'OC BO KBI'Y, 2024 - 14 c.

PabGouas nmporpamma mpenHa3HaueHa s OPENOAAaBaHMS — JUCUUIUIMHBI  4YacTH,
dbopMupyeMoOil ydacTHUKaMU 00pa30BaTeIbHBIX OTHONICHHWHA JUCHUILIMHBI 10 BeIOOpPY b1.B./IB.2
brmoka 1 (b1.B./1B.02.01) «Jluctumiiabl (MOIYJIH)» OCHOBHOM 00Opa3oBaTelbHON MpPOrpaMMbl IO
HanpaBiIeHuio noarotoBku 15.04.06 Mexarponuka U poOoTOTeXHHKA Tpoduib «MexaTpoHHbIE
CHUCTEMBbI aBTOMAaTU3allMK B MallIMHOCTpoeHUn». M3yuaercs B 1 cemectpe.

Pabowas mporpamMma cocTaBieHa B COOTBETCTBHMHM C pabo4yuM y4eOHBIM IUIAHOM U
®enepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM BbIciiero odpazoBanus OI'OC
3++ mo nampaBienuto noarotoBku 15.04.06 MexaTpoHuka U POOOTOTEXHHUKA, YTBEP)KICHHBIM
npuka3zoM MuHHCTepcTBa 00pa3oBanus u Hayku Poccutickoit deneparuun Ne 1023 ot 14.08.2020.
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1. He.]'ll/l U 321a4Y1 OCBOCHHA NTUCHHUIIJINHBI

Leab ocBoenuss — cOpPMHPOBATH Yy CTYACHTOB KOMIUIEKCHOE TMPEICTABICHUE O
COBPEMEHHBIX CPEJICTBAX MPOTPAMMHOIO YIPABJICHUs pOOOTOTEXHHYECKUMH cHucTeMaMu. HayduThb
OCHOBaM IPOrPaMMHPOBAHUS POOOTOB, aTh MPEACTABICHUS O TOM, KaKHE€ UCIIOIb3YIOTCS CHCTEMBI
MIPOrpaMMHOTO 00ecTieueHHsI pOOOTOB.

3agauu 0CBOEHHS TUCHUIJIHHBI:

- OCBOCHHE METOJIOB M CPEACTB PEUICHUS BO3HHKAIOIIMX NPOOJIEeM B MEXaTPOHHUKE U
POOOTOTEXHUKE;

- U3YYCHUE CPEJICTB U SI3BIKOB MPOTrPAMMHUPOBAHHUSI, KOTOPHIE HCIIOJIB3YIOTCS B COBPEMEHHO I
POOOTOTEXHUKE U B TEXHOJIOTUSAX UCKYCCTBEHHOTO MHTEIIEKTA JUISI POOOTOTEXHUKH;

- W3y4YCHHE TPUMCHEHUS S3BIKOB IPOTPAMMHPOBAHUS M OCOOCHHOCTEW ITOCTPOCHUS
QITOPUTMOB IPOTPaMM JUIS pea3allii MaTeMaTHYECKOro pacueTa Y3JIOB MpH PEUICHUU 3ajad
KUHEMATHKH;

- U3y4eHHE CPEJCTB U OMOIMOTEK, CTABIINX CTAHIAPTAaMH B POOOTOTEXHUKE U
MO/JICITUPOBAHNH;

- 0COOEHHOCTEH MOCTPOCHUS AJITOPUTMOB U HAITMCAHUS IPOTPAMM;

2. Mecrto aucunminnsl B ctpykrype OIIOII BO

JlucuumiauHa OTHOCUTCA K 4acTh, (HOpMHUpPYEeMOil Yy4YacTHUKaMH 0Opa30BaTEJIbHBIX
orHomennii brmoka 1 (B1.B.JIB.02.01) «/lucumruivabl (MOIYJIH)» OCHOBHOM 00pa3oBaTeilbHOU
IporpamMMbl 10 HampaBJieHHIO NoarotoBku 15.04.06 MexatpoHuka U poOOTOTEXHUKA MPOQHIIH
«MexaTpoHHBIE CUCTEMBbI aBTOMATU3AI[UU B MAITUHOCTPOCHU»

JucuunnuHa npenogaercss MOCPEICTBOM UYTEHMS JEKUMA W MPOBEICHUS MNPAKTUYECKUX
3aHATHIA.

Ha nexuusix msnararorcs Matepuaibl TEOPETHUECKOTr0 M METOJUYECKOIO XapaKTepa.

[IpakTuyeckue 3aHATUS 00ECIIEYMBAIOT MPAKTHYECKOE OCBOCHHE JICKIIMOHHOTO MaTepHaa,
pa3BUTHE YMEHHS W HAaBBIKOB pabOThl C BBIYHCIUTENBHON TEXHHUKOW, pa3BHBAIOT HABBIKH
MIOCTPOEHUS aJTOPUTMOB MPOrPaMMHOTO OOECHEYEeHHUs] MEXATPOHHBIX M POOOTOTEXHHUYECKHX
CHUCTEM.

3. TpeGoBaHus K pe3yJIbTATAM OCBOCHHSA COACP:KAHMS JMCIHIIIMHbI
[Tpouecc m3ydyeHHs] AMCLUMIUIMHBI HallpaBieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIEAYIOLINX
komnereHmi B coorserctBun ¢ ®I'OC BO n OITOIT BO no nanHOMY HanpaBiIeHHUIO OTOTOBKH:
- CIIOCOOHOCTBIO K Pa3pabOTKE U COITACOBAHUIO TEXHUUYECKOTO 3aJaHUs HA U3JIENNHs IETCKOU
u obpazoBarenbHOi poboTtoTexHukH (ITKC-3);
- CIOCOOHOCTBIO K OCYLIECTBICHHIO OOIIEr0 PyKOBOJCTBA IMPOEKTHON KOMaHAOH (IIPOEKTHO-
KOHCTPYKTOPCKOTO MOApa3JieNieHus]) 1Mo pa3paboTke JEeTCKOW M 00pa3oBaTeilbHON POOOTOTEXHUKU
(IIKC-4).

B pesynbpTaTe 0CBOCHHS AUCIUIUIMHBI 00YJarOITUICS JOJIKEH:
3HaTh:

- OCHOBBI TEXHHMYECKOT0, dKOHOMHYECKOTO W TMPaBOBOTO oOOecmedeHus: padboT Mo
MPOEKTUPOBAHUIO JIETCKOM 1 00pazoBaTebHON poboToTexHUKH; (31)

- OCHOBBI SI3BIKOB TIPOTPAMMHUPOBAHUS POOOTOTEXHUYECKUX M MEXATPOHHBIX CUCTEM;
OCHOBBI aNITOPUTMU3AINH 33/1a4, PEIIaeMbIX B POOOTOTEXHUYECKUX U MEXaTPOHHBIX
cucremax; (32)

- TporpamMMHBIE Cpeasl W paboTy B TMPOTPAMMHBIX CpeAax M CPEeACTBax
MIPOrpaMMHUPOBAHUS JIJIST MOJICITMPOBAHUSI CUCTEM MEXATPOHUKUA M POOOTOTEXHUKH;
(33)

YMmerh:



pa3pabaTeiBaTh M COTJIACOBBIBATH TEXHUYECKHE 3aJaHHs HA W3LCIUs JIETCKOU H
obpazoBarenbHON poOOoTOTeXHUKH (Y1)

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

Baagers:

- HaBBIKAMH Pa3pabOTKHU U COTJIACOBAHMS TEXHUUYECKUX 3a/laHui Ha U3ZENus IeTCKOM
u oOpazoBarenbHOU podoroTexHuku; (B1)

- HaBbIKAMM  NIPOrPaMMHUPOBAHHA UM  TIOCTPOCHHUS  alNTOPUTMOB;  HAaBBIKAMU
MPOSKTUPOBAHUS B HCIIOJIb3yEMbIX CUCTeMax MoenupoBanus; (B2)
- HaBbIKAMHM  HCIIOJB30BaHHUS  COOTBETCTBYIOIIUX MPOTPAMMHBIX  CpPEICTB
texHnojoruii; (B3)
4. Copep:kanme U CTPYKTYPa AUCHMILIMHBI (MOAYJIs1)
4.1. Conep:xanue pa3ieioB M CHUIITAHBI
Ne dopmupyemas
%;le HaumenoBanue Copepxanue pazzaena KOMITETEHITHS Onenou
p 1 pasnena (dqactp HBIE CPEJICTBA
KOMITCTCHITHH )
1 2 3 4 5
Texuuueckue, TexHuyeckoe, HSKOHOMHYECKOE H
HSKOHOMHYECKHE | IPaBOBOE obecreyeHne padoT 1o [IKC-3,
Y NPaBOBBIE IIPOEKTUPOBAHUIO JIETCKOMN u [IKC-4
o TectupoBanue,
aCTIeKTHI 00pa3zoBaTeNbHON POOOTOTEXHUKU
Bompocsel Ha
1 MPOU3BOACTBA
o IK3aMeHe
JETCKOU 1
00pa3oBaTeNnbHO
i
POOOTOTEXHUKH.
SA3bIkn OcHOBBI IPOrpaMMHUPOBaHUs Ha [IKC-3,
IIPOrpaMMHUpPOBa [IKC-4
porp po s3bike Python. OCHOBBI aJropuTMOB TecTupoBanye,
) HIGT B ICTCKON M |y 1ocTpoenust MporpaMMHBIX Bompochi Ha
00pa3oBaTeNnbHO .
M peIIeHuH. IK3aMeHe
pPOOOTOTEXHHUKE.
OCHOBBI OcHOBBI pabOTHI B TIKC-3,
poboroTexHnye POOOTOTEXHUUYECKOM OnepanoOHHON [IKC-4
3 cKon _ | cucreme ROS. Pa6ora B Linux Tectupopanue,
OTIepaIMOHHOMN
pail Ubuntu. YcTaHoBKa U OCHOBBI Bonpocer Ha
cuctembl ROS. K3AMCH
POrpaMMHUPOBAHHS. OK3aMCHE
CpencrtBa OcHOBBI pa0OTHI B CUMYJISITOPE [TIKC-3,
BU3YaIIM3allMi M | Gazebo. O630p CyIIeCcTBYIONIUX HKC-4 Tectuposantie,
4 HPO%KTHPOBaHH pelleHnii CTaHIapTU3AIUH Bormpocsr Ha
s poOOTOB. .
p MPOrPAMMHBIX PEIICHUH JIs SK3aMeHe
MPOrPaMMHUPOBAHUS U




BU3yaJIN3aLUU IPOCKTUPOBAHMUSL.

4.2. CTpyKTYypa QM CHUAIINHbBI

OO0masi TPy10eMKOCTb IMCUMILIUHBI cOcTaBseT 4 3a4yeTHbIe equHuUbI (144 yaca)

Bun pabotst TpynoeMKoCTh, 4acoB

1 cemecTp Bcero
O011as1 TPY/10€MKOCTh 144 144
AyauTopHas (KOHTaKTHasi) padora: 34 34
Jlexyuu (J1) 17 17
Ilpakxmuueckue 3auamus (113) 17 17
Jlabopamopuwie pabomut (JIP) - -
CamocrosiTesibHas padoTa, B TOM YHCJIe KOHTAKTHASA: 83 83
CamocTosiTeIbHOE U3YUCHHE Pa3IeTIOB 50 50
CamMonoaroroBka (nmpopabotka U [IOBTOPEHHE 33 33
JMEKIMOHHOTO MaTepuaia M MaTepuaia Y4eOHUKOB H
Y4eOHBIX TOCOOMiA, TMOATOTOBKAa K TMPAKTHYECKUM
3aHSTHUSIM, KOJUIOKBUYMaM, PyO€KHOMY KOHTPOJIIO U T.11.),
KoHTpoJib (MOATOTOBKA M €/1a4a IK3aMeHa) 27 27
Bua uToroBoro KOHTpOJIsi (3K3aMeH) JK3aMeH JK3aMeH

4.3 JIeKLIMOHHBIE 3aHATUSA

Ne Tema

1 TeXHI/I‘-IeCKI/Ie, O9KOHOMHYECCKUC U IIPABOBLIC ACTICKTHI IIPOU3BOJACTBA JIETCKON 1

o0Opa3oBaTenbHON pOOOTOTEXHUKH.

2 S3bIKK IporpaMMHUpPOBaHUs B AETCKON U 00pa30BaTeIbHOW POOOTOTEXHUKE.
3 OcHOBBI pOOOTOTEXHNYECKOI onepariioHHo#i cuctemsl ROS.
4 CpencTBa BU3yalu3aliu U MPOEKTUPOBAHUS POOOTOB.

4.5. [IpakTHyecKkue 3aHATHS

No Tema

1 OcHoBbI NporpammMmpoBaHus Ha si3bike Pyhon.

2 OcHoBbI NporpammMmpoBaHmns Ha s3bike Bash B Linux Ubuntu.
3 MporpammupoBaHue B cpege ROS.

4 CospaHue mogenu B cpeae Gazebo.




4.7. CamocTosiTeIbHOE H3yUeHHE Pa3/1eJI0B M CHHUIIIMHbI

No

. Bonpocsl, BBIHOCUMBIE HAa CAMOCTOSITENIEHOE U3yUeHHE
0O030p pBIHKA JETCKOM U 00Pa30BaTEIBLHON POOOTOTEXHUKH.

1

N3ydyenue BOnpocoB MpaBOBOTO U SKOHOMHYECKOTO PETYINPOBAHUS H3/ICIUI IETCKUX U
2 | oOpa3zoBaTeabHBIX HAOOPOB POOOTOTEXHUKH.

5 OueHouHble MaTepHaJbl JAJSl TEKYUIEr0 KOHTPOJS YCIEBAEeMOCTH M NPOMEKYTOYHOM
aTTrecTaluu

5.1. OueHo4Hble MaTEepUAJIbI VISl TEKYIEr0 KOHTPOJIsSI yClIeBaeMOCTH

3agaun:

3amaud pemarTcs Ha JIEKIHUSIX U CAaMOCTOATEIbHBIX 3aHATHSAX M Ha 3aueTax B paMKax
0aJUIbHO-PEUTUHTOBBIX MEPONPUATHI. B paMkax Tekyliero KOHTpOJsl CTYAEHT MOXeT Habpatb 27
OamioB 3a pemieHue 3agad (18 OawuioB 3a TpU KOHTPOJIBbHBIE PabOTBI B paMKax OallTbHO-
PEUTHHTOBBIX MEPONPHUATHIA U O 3 0ajuia B KXl PYOSKHBIH MPOMEXKYTOK HA MPAKTHUECKUX
3aHATHSIX). bayael MpocTaBiIsAOTCA B 3aBUCUMOCTH OT IIPOLIEHTA BBINOJHEHMS 3aJadd. THUIIOBbIE
3a/1a4¥ IPUBOJASITCS HUXKE.

1. Hamumure nporpammy Ha Python, koTopas npuHUMaeT MPOU3BOJIBHBIN yroil B rpajaycax H
paccyMThIBaeT MaTPHUIy IIOBOPOTA BOKPYT ocH Z. Ha BBIXO/€ TOJKHA BEIBOAUTHCS MaTpHUIla
noBoporta. Mcnomns3yiite 6ubnnorekn numpy u math.

2. Iloctpoiite B cumynstope (Gazebo monmens MOOWIBHOTO poboTa ¢ TpeMs KojlecaMu U
CHA0IUTE ero TaTYMKOM PacCTOSHUS.

3. VYcranosurte Ha komnbiotep Linux Ubuntu u ycranosure Ha Hem ROS.

Bonpocsl K KOHTPOJIBHBIM PETHHIOBBIM MepPONPUATHAM

TpebGoBanust K pazpaboOTKe U3AEIHI IETCKOW U 00pa30BaTeIbHON POOOTOTEXHUKH.
TpeboBanus TexHuku 6e3omacHocTH. CTaH apTHI.

Paznuuns Mmexay AByMsl OCHOBHBIMU Si3bIKaMu poboToTexHuKu: Python u C++.
Cpenpl pa3paboTku Ha si3bike Python.

BBoa 1 BBIBOJ] TAHHBIX, IEPEMEHHBIE.

[ToTox ynpaBneHus. YnpaBisitolnue HHCTPYKIUU.

Tunel JaHHBIX U TPUBEICHUE TUIIOB, OYJIEBHI 3HAYCHHUS.

X NN AP =

Maremarnueckue onepanuu.




9. OyHKIUWU.
10.  O6wexTs! u knaccsl. OOIL
11.  PabGota ¢ ¢aiinamu. Moxymnu.
12.  Ortnaaka mporpammbl. Bo30yxaeHne UCKITIOUSHUIA.
13.  BupryanbHoe OKpYy>KEHUE.
14.  OcHoBbl paboTsl B Linux.
15. PobGotorexnuyeckas oneparuonnas cuctema ROS. Apxutekrypa ROS.
16.  Ilonsatus makeToB u y3510B B ROS.
17.  Tloustus uzmareneil U noanucuukos B ROS.
18.  Cumynsarop Gazebo.

5.2. OneHo4YHbIe MATEPHUAJIbI J1JIsl IPOMEKYTOUHON aTTecTAlUM
ATtTecTtanus npoxoauT B ¢popMe 3k3ameHa B 1 cemectpe. Ha sk3ameHe CTyAE€HT MOXKET
HabpaTh MakcumyMm 30 GasioB.

Bomnpocs! k 3xk3aMeny

1.  TpeboBanus K pa3pabOTKe U3JIEIHIA JTETCKOW U 00pa30BaTEIbHON POOOTOTEXHHUKH.
2. TpeboBanHus TeXHUKHU Oe30macHOCTH. CTaHIapTHI.
3. Pa3znuums mexay AByMsSI OCHOBHBIMH sI3bIKaMH poOoToTexHuku: Python u C++.
4.  Cpensl pa3paboTku Ha s3bike Python.
5. BBoja ¥ BBIBOJ JaHHBIX, IEPEMEHHBIE.
6. IloTok ympaBiieHUs. YHpaBiSOLUEe HHCTPYKIHH.
7. Tunsl JaHHBIX U IPUBEICHUE TUIIOB, OYJIEBbI 3HAUCHHUS.
8. Maremarunyeckue onepamnym.
9. @®yHKUMH.
10.  O6wekts! 1 kiaccel. OOIL.
11.  PaGora c daitnamu. Moynu.
12.  Otnagxa nporpammsel. Bo30OyxkaeHue HCKIIoUeHui.
13.  BupryaibHOE OKpYyKEHHUE.
14.  OcHoBbI paboTsl B Linux.
15.  PoGotortexHuueckas onepanuonHas cuctema ROS. Apxurektypa ROS.
16.  Ilonsarus nakeros u y3108 B ROS.
17.  llonsartus muznateneit U noanucuyukoB B ROS.
18.  Cumynsarop Gazebo.

6. Meroanueckue MaTepHuaJibl, ONpeAe/JsOUe MPouelypPbl OLEHMBAHUA 3HAHMN, YMEHHH,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH
6.1 Pe3yiabTaThl 0CBOCHUS Y4eOHOM IMCUMILINHBI, OJJIeKaLUE NIPOBEPKe

Kountposmpyem Nuaukaropsl OcHOBHBIE IOKA32aTEJIH OLEHKH Ouenoyn
ble AOCTHKEHUH pe3yabTaToB ble
KOMIIETEHIIUH cpeacTBa
(4acTtp
KOMIIETEeHI[Hi)




- CriocobeH K
pazpaboTke u
COTJIACOBAHUIO
TEXHUYECKOTO
3a/laHus Ha
U3IeIna JETCKOU
"
00pa3oBaTenbHO
i
POOOTOTEXHHUKHU
(ITKC-3);

- CnocobGeH k
W3YUYCHUIO
MIPUMECHEHUIO
OTIBITA BEAYIIUX
OTEUYECTBCHHBIX
1 3apyOEKHBIX
OpraHu3alui 1o
JOCTHKEHUIO
TEXHHUYECKOTO
YPOBHS B cepe
MIPOCKTUPOBAHHUSI
JNIETCKOM U
00pa3oBaTeNnbHO
i
POOOTOTEXHUKHU
(ITKC-3.1);

-CnocobeH k
OTIPEICTICHUIO
OCHOBHBIX
KOHCTPYKTHBHBIX
peleHuit u
rapameTpoB
U3IEIUN JETCKOU
u
00pa3oBaTenbHO
i
POOOTOTEXHUKHU
0 TpedyeMbIM
3aKa34YuKOM
byHKIMSIM
(ITKC-3.2);

OOyJaromuiicss 3HAe€T TEOPETUUCCKHMA
Marepuall, OTHOCSIIMKUCSA K JaHHOU
KOMIIETEHIIMM (B TOM 4YHCJIE€ 3HaeT
npaBuJa, MIOCJIEI0BATEIbHOCTD,
QITOPUTM  BBIIOJIHEHUA  JICWCTBHIA,
yMmeHuit). MoxeT ero BOCIPOU3BECTH
(c pa3HOl CTENEHBIO TOYHOCTH),
OTBETUTH HA YTOYHSIOIIKE BOIIPOCHI.

- 3HaeT OCHOBBI
SKOHOMHUYECKOTO u MIPaBOBOTO
obecrieueHus pabort o
IIPOEKTUPOBAHUIO JIETCKOM 51
o0pa3oBaTenbHOI POOOTOTEXHUKH;
(31

- 3Haer OCHOBBI
pOrpaMMUPOBaHUS
POOOTOTEXHUYECKUX U MEXaTPOHHBIX
CHUCTEM; OCHOBBI  aJTOPUTMHU3AIUU
3azad, peliaeMbIx B
POOOTOTEXHHUECKMX W MEXaTPOHHBIX
cucreMax; (32)

TEXHHUYECKOIO,

SA3BIKOB

OO6yyaromuiics JEMOHCTPUPYET
yMEeHHsSI (C pa3IM4YHOM  CTENEHBIO
CaMOCTOSITENIbHOCTH), OTHOCSIIIMICA K
JTAHHOW KOMITETEHIUH.

- Ymeer pa3zpabaThIBaTh "
COTJIaCOBBIBaTh TEXHUYECKHE 3aJaHUs
Ha U3ICIINS JIETCKOU u
o0pa3oBaTenbHOI POOOTOTEXHUKH;
Y1)

BHaI[eHI/Ie SHaHUAMU U YMCHUAMU, KaK

TOTOBHOCTB CaMOCTOSITEITLHOTO
OpUMCHCHUA WX, ACMOHCTPHUPOBATH,
OCYIIECTBIISATH JEATEILHOCTD B
PA3JIMYHBIX CHUTYAlHAX, OTHOCANINXCA
K TaHHOH KOMITETCHIIHH.
Ob6yyaromuiics JI€MOHCTPUPYET
JeSTeIbHOCTD (crrocoObI

nesitenbHocTH). CriocoOeH oTOupaTh U
MHTETPUPOBATh MMEIOIINECS 3HAHUS U
YMCHHUA HCXOOd U3 MOCTaBICHHON
LeNd, TPOBOAMTH CAMOAHAIU3 U
CaMOOIICHKY.

MPAKTUYEC
KO€
3aHsATHE,
TECTUPOBA
HHUE,
9K3aMEH




- Bnageer HaBbIkamMH pa3pabOTKU |
COTJIACOBAHUSI TEXHUYECKUX 3aJIaHHH

Ha HU3IEINSA JIETCKOM u
o0OpasoBarenbHON POOOTOTEXHUKH;
(B1)

- Baaneer HaBBbIKAMH
OPOrpaMMUPOBAHUSA U MOCTPOCHUS
QJIITOPUTMOB; HaBBIKaMU
IPOEKTUPOBAHUA B  HCIOJIb3YEMbIX

cucreMax mojenupoBanus; (B2)

- cmocobeH K
OCYIIECTBIICHUIO
oO1iero
PYKOBOJICTBA
MPOEKTHOMN
KOMaHJ0i1
(TIpoeKTHO-
KOHCTPYKTOPCKO
ro
I0/Ipa3/IeJICHNUs )
mo paszpaboTke
JIETCKOMN u
00pa3oBaTenbHO
i
POOOTOTEXHUKHU
(ITKC-4).

- CnocobeH K
TJIAHUPOBAHUIO
pabor
MPOEKTHOM
KOMaH/Ibl
(npoexTHo-
KOHCTPYKTOPCKO
ro
MO/Ipa3IesICHus )
o pazpaboTke
JIIETCKOU U
00pazoBaTenbHO
i
POOOTOTEXHHUKHU
(ITKC-4.1);

- CnocobeH K
OCYIIECTBIICHUIO
PYKOBOJCTBA
MPOEKTHOM
KOMaHI0u1
(mpoeKTHO-
KOHCTPYKTOPCKO
ro
TOpa3CIICHHS] )
o pa3zpaboTke u
MIPOCKTHPOBAHH
0 JIETCKOU U
o0pazoBaTenbHO
i

POOOTOTEXHHUKHU
(ITKC-4.2);

- 3HaeT OCHOBBI IPOTPAMMHBIX Cpell U
paboTy B MpPOrpaMMHBIX CcpeAax u
CpeAcTBax MpPOrpaMMHUPOBAHUS  JUIs
MOJICITUPOBAHMS CUCTEM MEXaTPOHHUKH
u poboTorexHuky; (33)

- ¥Ymeer Ha 0aze MOIY4YEHHbIX 3HAHUU
U OCBOEHHBIX METOJUK MCII0JIb30BaTh

HAaBBIKM  MPOTPAMMHUPOBAHUS IS
peleHus 3aa4y MEXaTPOHHKH,
POOOTOTEXHUKHU u OCHOB
UCKYCCTBEHHOT'O WHTEJICKTA;
I10JIb30BaThCS MIPOTrpaMMHBIMU

cpenctBaMu W OMONIMOTEKaMHU IS
MTOCTPOCHHSI AITOPUTMOB ¥ TIPOTPaMM;

(¥2)
- Biaaaeer HaBBIKAMH HCIIOJIE30BAHMUS
COOTBCTCTBYIOIIHUX MMPpOrpaMMHBIX

cpenctB u Texnosoruit; (B3)

paKTH4eC
KOe
3aHsTHE,
TECTUPOBA
HUE,
9K3aMEH

6.2 llIkana oueHNMBAHUA IJIAHMPYEMBIX Pe3yabTAaTOB 00y4eHHs

6.2.1 Texymmii 1 py0e:KHbIII KOHTPOJIb




B pamkax Teky1ero u pyoexHOro KOHTPOJIS O AUCIUILIMHE CTYACHT MOXKeT Habpathb 10

70 GamioB
CemecTtp [IIxana oueHuBaHus
0-35 6annos 41-50 6amnoB 51-60 6amnoB 6omee 60 6aiioB

1 Yactuunoe ITonnoe nmu | [lonnoe ninm [lonnoe mocemenue
MOCEIICHUE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MIOCELLEHUE [IOCELLEHUE 3aHITHH.
3aHATHUH. ayIUTOPHBIX ayJIUTOPHBIX [lonHOE BBINOJIHEHHE
Heynosnersopurens | 3anatuil. YacTu4HOE | 3aHATHUI. u 3amura
HO€  BBINOJHEHHUE | BHIIIOJIHEHUE u | [lonnoe 1a00paTOPHBIX u
n1a0opaTOPHBIX U | 3a1MTa BBITIOJIHEHHE U MPaKTUYECKUX
MPaKTUYECKUX 1a00paTOPHBIX U | 3ammra 3aHATUH.
pabor. [Imoxast | mpakTUYeCKux 71a00paTOPHBIX U Brinonnenue
MOATOTOBKA K | paboT. BhInoiHeHne | mpakTUYECKUX KOHTPOJIbHBIX paboT,
OamIbHO- KOHTPOJIbHBIX pabor. TECTOBBIX  3aJlaHuM
PEUTUHTOBBIM pabor, TECTOBBIX | BeinmonHeHue Ha OLICHKHU
MEPOTPUSITHSIM. 3alaHM Ha OIEHKHU | KOHTPOJIbHBIX COTIUYHOY.
Crynent HE | «YJOBIETBOPUTENbH | pabOT, TECTOBBIX
JIOITYCKAaeTCs K | O». 3aJlaHUi HA
MIPOMEKYTOUHOMN OLIEHKU
aTTeCTalluu «XOpOUIO».

OrneHka pe3ysibTaTOB OCBOCHHUS Y4YeOHOH AMCIMIUIMHBI B 5 CEMECTpe NPOBOJMUTCS IO MIKaie,
UCIIONIb3YEMOM Ha dK3aMeHe:

Cemectp [Ikana orleHUBaHUS
HeynosnerBopute | YA0BIETBOPUTEIBH Xopomio OTanvHO
JBHO 0 (81-90 6annoB) (91-100 6annoB)
(36-60 6annoB) (61-80 6amnoB)

1 Crynenr  umeer | CryaeHt umeer 36- | Crynenrt umeer 51- | CryneHtr umeer 61-
36-60 GamnmoB mo | 50  OamioB  mo | 60 6amIOB MO 70 GanyoB 1o UTOramM
UTOTaM TEKYILIEro | UTOraM TeKYILIero M | UTOraM TEeKYIIEro U | TeKYIIero U
U pyOexXHOrO | pyoexHOTO pyOexxHOro pyOexHOro
KOHTPOJIS, Ha | KOHTPOJI, Ha | KOHTpPOJIS, Ha KOHTPOJI, Ha
9K3aMEHE HE€ JaJl | K3aMeHe Jal | SK3aMeHe Jai JK3aMeHe Jan
IOJTHOTO  OTBETA | MOJIHBIM OTBET Ha | MOJHBIM OTBET Ha NOJHBIA  OTBET Ha
HI HAa  OJWH | OAMH BOMPOC U | OJHMH BOMPOC U OMH  BONPOC U
BOIIPOC. YaCTUYHO YaCTUYHO 4aCTHUYHO
CtyneHT umeer (TIOJTHOCTBIO) (TTOTTHOCTBIO) (TIOJTHOCTBIO)

36-45 OGauioB 110

BOIIPOC

OTBCTHUJI HA BTOpOI‘;I .

MOJHBIM OTBET Ha
OAVH BOIIPOC HIIN
YaCTU4YHO OTBCTHII

OTBCTHUII HA BTOpOfI .

utoram Tekyuero | CtyaeHt umeer 46- | CryneHt umeert 61 —
u pybexsoro | 60  6amioB 1o | 65 6ay0B 1O
KOHTPOJI, Ha | UTOTaM TEKYILIEero M | UTOTaM TEKYILEro 1
9K3aMEHE Jan | pyoexHOTo pyOexxHOTO

TOJTHBIN OTBET | KOHTPOJIA, Ha | KOHTPOJIA, Ha
TOJIbKO Ha OJHH | 3K3aMeHe Jal | SK3aMeHe Aajl

MOJIHBII OTBET Ha
OJWH BOIPOC U
YJAaCTUYHO OTBETHUII

OTBCTHUII HA BTOpOI71 .




Ha 00a Bompoca.
CryaeHT umeeTr 1o

UTOraM TEKYIIETO U
pyOexxHoro

KOHTPOJIA 61-70
6amioB Ha

OK3aMCHC HE aal
IIOJIHOI'O OTBETA HH
Ha OJIMH BOIIPOC.

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

BOIIPOC.
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7.6 IIporpamMHOe o0ecrnie4yeHHe COBPEMEHHBIX HH(POPMANMOHHO-KOMMYHHKANMOHHBIX
TEXHOJIOT Uil
Ilpoecpammmnoe obecneuenue

R N

Microsoft Windows XP (unu 6omee mo3ansist Bepcusi).

[Taket Microsoft Office 2007 (unu 6osee mo3aHssS BepCcus).
[Tporpammusbie npoaykTel: MATLAB.

Linux Ubuntu 20.04 LTS (;xenatenbHO 3Ta Bepcus)

Python, 6ubnuotrexu s3pika Python ns mammaHOr0 00y4YeHUs.
Cepauc amns pa3pabotku Google Colab.

ba3zvl oannwvix
4. DnexktpoHHbIN KaTanor oubnuoreku KbI'Y

8. MarepunajbHO-TeXHUYECKOE o0ecnedeHne TUCIUNINHBI

3aHATHS 110 AUCHUIITIMHE TIIPOBOJATCA B CHCHHUAJIBHBIX ITOMCHICHUAX (ayI[I/ITOpI/IHX) JJIA

MIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO THIIA, MPAKTUYECKUX 3aHATHH, TPYNIOBBIX U UHIUBUIYaTbHBIX
KOHCYJIbTAIMM, TEKYIIETO KOHTPOJIS U IPOMEXYTOUHOM arrecTaui. AyAUTOPUH YKOMIUIEKTOBAHbI
CHEeUAM3UPOBAaHHON MeOeNbl0 W TEXHUYECKUMU CpeAcTBa OOyuYeHHus, ClyXKalluMh JUIs
npezcTaBieHns HHPopMaLruu O0JIBIION ayIUTOPHH.

st mpoBeeHUS 3aHATUN JICKITMOHHOTO TUTIA UMEIOTCS JEMOHCTPAIIMOHHOE 000PYI0BaHHE

)41 qu6HO-HaFJ1$I,Z[HBIe oCco0Ous.
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[TpakTueckue 3aHATHA TPOBOAATCA B KOMIIBIOTEPHOM KJIACCE C COBPEMEHHBIM
KOMITbIOTEPHBIM 000PYA0BaHUEM, HCIIOIB3YIOIUM B IIpoliecce 00yUeHHs CTYyI€HTOB IPOrpaMMHOE
obecrieueHue, MpornucaHHoe B 1. 7.6.

Jis  camocrosATenbHOM paboThl OOy4aroMXcs MMEIOTCS IOMELIEHHs, OCHAICHHbIE
KOMIIBIOTEPHON TEXHUKOH ¢ BO3MOYKHOCTHIO MOAKIIOUEHHUS K ceTH "MHrepHer" m obecrieueHuem
JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-00Pa30BaTEIbHYIO CPEAY OPraHU3aLIH.

B ycnoBusax ymanenHoro Qopmara oOOydeHHs, HMMEIOTCS JIOCTYIIHbIE YPOKH C
pakTU4ecKUMU Ipumepamu B oOnauHoi cpene Google Colab, B KOTOpoil MOXXHO MPOBOAUTH
pacyeTbl 3aa4 M COCTaBJICHHWE HEOOXOMUMBIX IMPOrpamMM C MOCIEIYIOUIEH OTHpPaBKOH CCHUIKU
IPENOoJIaBaTeNO AJIs IPOBEPKHU.

9 OcobeHHocTHn peain3aiui AUCHUILIMHBI JII HHBAJIMAOB M JHUI ¢ OrpaHUYC€HHBIMH
BO3MOKHOCTSIMH 310POBbS

JIist CTYIEHTOB C OrpaHUYEHHBIMH BO3MOXXHOCTSIMU 3JI0POBBSI CO3/IaHbl CIICLIMAJIbHbBIC
YCIIOBUS Ui MONTY4eHUs 00pa3oBaHusA. B 1ensx MOCTYMHOCTH MOJIy4eHHUs BBHICIIEr0 00pa3oBaHUs
o o0pa3oBaTeIbHBIM MPOrpPaMMaM WHBATUIAMH H JIUIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pPOBbSI YHUBEPCUTETOM 00€CIIeUNBACTCS:

1. AnpTepHaTUBHAS BepcHs OQUITUAIBHOTO caiita B ceTH «MHTepHeT» Il CTaO0BUISIINX;

2. J11s MHBATUIOB C HAPYIIEHUSAMU 3peHus (caaboBUISAIINE, CIICTIbIC)

- TPUCYTCTBHE AaCCHUCTEHTAa, OKa3bIBAaIOIIEr0 OO0y4aroueMycs HEO0OXOJMMYIO IOMOIIb,
nyOnupoBaHUE BCIyX CHPaBOYHOW HMH(OpMaNMKU O pacnucaHUM Y4eOHBIX 3aHITHIA; HaTU4He
CpPEACTB Il YCHUJICHUS OCTaTOYHOTO 3pEHHs, OpaillIeBCKOH KOMIBIOTEPHON TEXHUKH,
BUJICOYBEIIMUUTENEH, TPOrpaMM HEBU3YAIBHOTO JOCTYIA K HHPOPMAIINH, IPOTPAMM-CHHTE3aTOPOB
peuHr M APYTUX TEXHUYECKHX CPEICTB IpHeMa-Tiepenadyn y4eOHoW HMH(OpMAIUU B JOCTYITHBIX
dbopMax s CTYI€HTOB C HAPYLICHUSIMU 3PEHUS,

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

- THCHMEHHBIE 3aJlaHusl BBIMONHIIOTCS Ha OyMare, HAJUKTOBBIBAIOTCS ACCUCTEHTY
00ydJaronmMmces;

3.JIn1 WHBaNMAOB M JUI C OrPAaHUYEHHBIMA BO3MOKHOCTSIMU 3/I0POBbSI 1O CIyXYy
(cmabocrnpIamue, TIyxue):

- Ha 3a4yeTe/’K3aMeHe MPHUCYTCTBYET aCCHCTEHT, OKAa3bIBAIOIIMI CTYICHTY HEOOXOINMYIO
TEXHUUYECKYIO MTOMOIIb C YYE€TOM HMHJMBUIYaJbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHsATh pabouee
MECTO, IEPEIBUTATHCS, TPOYUTATH U OPOPMUTH 33/1aHKE, B TOM YHCIIE 3aMUCHIBAS MO/ TUKTOBKY);

- 3a4eT/7K3aMeH MMPOBOJUTCS B MMCbMEHHOHN opMe;

4. JIns WHBaNIMAOB W JIMIl C OrPAHUYEHHBIMU BO3MOXHOCTSIMHU 3J0pPOBbS, HMEIOIIHNX
HapylIeHHUs OINOPHO-ABUIATEIbHOIO amnmnapara, CO3JaHbl MaTepUalbHO-TEXHUYECKUE YCIIOBUS
o0OecrieunBaroIMe€ BO3MOXKHOCTh OECIpPENSTCTBEHHOIO JOCTyna OOydaloluxcsi B y4deOHbIe
MOMEIIEHUS, OOBEKTY NUTAHMs, TyaJeTHble M Jpyrue IOMEIICHUS YHHBEPCUTETa, a TaKkKe
npeObIBaHMS B YKa3aHHBIX IMOMENIEHUAX (HAJTMYUE PACHIUPEHHBIX ABEPHBIX MPOEMOB, IOPYUHEH U
JPYTUX MpUCIocoOIeHU).

- TMCHPMCHHBIC 3aJIaHMsI BBITIOJHSAIOTCS Ha KOMIBIOTEPE CO CHEIUATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM HITH HAIUKTOBBIBAIOTCS CCUCTEHTY;

- 110 JKEJIaHUIO CTYAEHTA SK3aMEH MPOBOJUTCS B YCTHOU hopme.

OOyuaromuecs W3 YHUCIa JIUI C OTPAHUYCHHBIMU BO3MOKHOCTSIMHU 370POBbsI 00ECTICUSHBI
AJIEKTPOHHBIMUA 00pa30BaTEIBHBIMHU pecypcaMu B (hopMax, allaiTUPOBAHHBIX K OTPAaHUYCHUSIM UX
3/10pPOBBA.
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