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1. HEJIX OCBOEHUA

1.1|B paMkax quCUUILTHHBI "MeTobl HCKYCCTBEHHOTO MHTEIIJICKTa B pOOOTOTEXHUYECKUX CHCTEMax'" y CTY/ICHTOB
(hOpMHPYIOTCSI IPECTABICHUS O METOJIaX HCKYCCTBEHHOTO MHTEIUIEKTA - KaK CIIOc00ax pelleHus TEXHHUECKHUX 3a/1a4 Py
pa3paboTKe cHCTeM yIpPaBIICHUS; Pa3BUTHE HHKEHEPHOM 3PYANIMHI; CIOCOOHOCTH COUeTaTh (pyHIaMeHTaIbHbIE
ITOJIOXKEHUS] TEOPUH U BOBMOKHOCTH CPEJICTB COBPEMEHHOM BBIUNCIUTEIBHON TEXHUKH JUI JOCTHKECHUS ONTUMAJIBHBIX
PEe3yNIBTAaTOB MPH CO3AaHUU H IKCIUTyaTallul POOOTOTEXHUIECKHX U MEXAaTPOHHBIX YCTPOWCTB U CHCTEM.

2. MECTO B CTPYKTYPE OBPA30OBATEJIbLHOM ITPOT'PAMMBI

Bnox OIT: B1.0

2.1 TpeGoBaHus K NpeABAPHUTE]bHOI MOAT0TOBKe 00y4Yal0Ierocs:

2.1.1 |bioxueiiH - TEXHOJIOTHH

212 HHTeJ’IJ’IeKTyaJ’ILHHe ABTOHOMHBIC U  MYJIbTUAr¢HTHBIC CUCTEMbI

2.1.3 [HckyccTBeHHBII HHTEIIEKT B KOMITBIOTEPHBIX HTPaX

2.1.4 |MckycCTBEHHBIN HHTEIJICKT B MEIUIMHE

2.1.5 |HckyccTBeHHBIN UHTEIEKT B (PUHAHCOBBIX TEXHOIOTHSIX

2.1.6 |MammnHoe o6ydeHue u merogonorus DevOps mpu pa3paboTke CHCTEM UCKYCCTBEHHOTO UHTEIUIEKTa

2.1.7 |CucTeMHBI# TIOAXO/] M TEHEPAIHsI 3HAHHIH B HHHOBAILIUAX

2.1.8 |CoBpeMeHHbIE yCTPOHCTBA IIEHTPOB 00pabOTKH OOJIBIINX JAHHBIX

2.1.9 |DOkcrepTHbIE U pEKOMEHIAaTeNbHbIE, HH)OPMAMOHHO-aHATUTUYECKUAE CUCTEMBI

2.1.10 |AsropurMuszanus u NporpaMMHUpOBaHUE

2.1.11 |HckyccTBeHHBIN MHTEIUICKT B 33/1a4ax paclio3HaBaHuUs 00pa30B

2.1.12 |Meronbl aHanmH3a U 00pabOTKH €CTECTBEHHOTO S3bIKa

2.1.13 |Merobl MAaIMHHOTO O0YYECHUS

2.1.14 |Hay4Ho-uCClieIOBATENbCKAS TIPAKTHKA

2.1.15 |[lemarorndeckas MpaKTHKa

2.1.16 |IIpousBoacTBeHHAs IPaKTHUKA

2.1.17 |CoBpeMeHHbIC HHTEIICKTYaIbHBIC CETEBBIC CEPBUCHI

2.1.18 |BBenmeHne B UCKYCCTBEHHBIE HEHPOHHBIE CETH

2.1.19 |KBaHTOBBIE BEIYUCIEHUS

2.1.20 |KorHuTHBHBII IOAX0J B pa3pabOTKE alrOPUTMOB U MOJIEIEH CUCTEM UCKYCCTBEHHOT'O MHTEILIEKTa

2.1.21 OpFaHI/BaHI/IS{ 1 TCXHOJIOT'UA HAYYHBIX HCCIIeIOBaHUN U HeHaFOFH‘ICCKOﬁ JACATCIIbHOCTH

2.1.22 HpaBOBLIe ACICKTBI UCIIOJIB30BAHUA UCKYCCTBEHHOT'O MHTECJJICKTA

2.1.23 |Cucrembl XxpaHeHHsI 1 00pabOTKH JaHHbBIX

2.1.24 |CoBpeMeHHBIE HHCTpYMEHTAIBHBIE cpencTBa pa3padorku [1O 1iist HCKYCCTBEHHOTO HHTEIJIEKTa

2.1.25 |CoBpeMeHHbIC TEXHOJIOTHH 3alIUThI HH)OpMAIH

2.1.26 |CneuriaBsl MaTEMaTHKA

2.1.27 |YupaBieHHE 4elIOBEUECKHMH PECYPCaMU B IPOEKTHOM NEATEIbHOCTH

2.2 Jucuuniannel (MOIy/ 1) M NPAKTHKH, AJ151 KOTOPBIX OCBOEHHe JAHHON AMCUMIIMHBI (MOYJ/Is1) He00X0AMMO KaK
npeauIecTByIoLiee:

3. PE3YJIbTATBI OBYYEHUS 11O JTUCIUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIUAMMU

OIIK-2: CnocoGen pa3padaThiBaTh H pa3BUBaTh MaTeMaTHYeCKHe MeTOAbI MOAeTHPOBAHUSI 00bEKTOB, IPOLECCOB H CHCTEM B
00J1acTH MPodecCHOHAILHOM 1eATeIHbHOCTH, OCYIIECTBIATH MOIEJIMPOBAHNE, AHAJIN3 H IKCIIEPUMEHTHI B IeJIAX MPOBeIeHUs
JI€TAJILHOTO0 UCCIIe0BAHNS JIJIs1 PEIIEHUs] CI0KHBIX 3a/1a4

3HaTh:

OIIK-2-31 Crpykrypy makeroB ROS.

OIIK-3: Cnoco0eH npoeKTHPOBATH U pa3padaThbIBATh HAYKOEMKOe MPOorpaMMHoe o0ecniedeHue A5l aBTOMATH3AMHU CHCTEM M
NPOILECCOB B YCJIOBUSAX HEONpPeaeJJeHHOCTH U AJIbTEPHATUBHBIX PellleHHi B paMKaX MeKIUCHHMIIIMHAPHBIX 00J1acTeii, a TaKkKe
pa3BHBaTh MHYOPMALNOHHO-KOMMYHHKALMOHHbIE TEXHOJIOTHH

3HaTh:

OIIK-3-31 Buasl kommynukaimii ROS: Topics, services.




YK-1: Cnoco0eH ocylIecTBJSITh KPpUTHYECKUI AaHAJIN3 HOBBIX U CJI0KHBIX HHKEHEPHbIX 00beKTOB, IPOLIECCOB M CHCTEM B
MEKTHCIUIIIMHAPHOM KOHTEKCTe, TPO0JIeMHBIX CHTYal[Hil HA 0CHOBE CHCTEMHOT'0 MO/IX0/1a, BHIOPAaTh U NIPUMEHUTH HauboJiee
MOAXO/SIIIUE U AKTYaJIbHbIE METO/bI H3 CYLIECTBYIOLIUX AHAJIMTHYECKUX, BBIYHCIHTEIBHBIX U IKCIIEPUMEHTAILHBIX METOI0B
WJIM HOBBIX U HHHOBALIMOHHBIX METO/10B, BLIPA0aThIBATh CTPATErHIO el CTBHIi

3HaTh:

VYK-1-31 ROS nakersr: SLAM, AMCL, global planner, local planner, costmap 2d, move base.

OIIK-2: CriocodeH pa3padaThlBaTh U Pa3BHBATh MaTeMaTHYeCKHe METO/IbI MO THPOBAHHUS 00bEKTOB, IPOLIECCOB U CHCTEM B
o0sacTH npodeccHoHaNIbLHOI AeTeILHOCTH, 0CYLIECTBIATh MOAeIMPOBAHNE, AaHAJIM3 H IKCIIEPUMEHTHI B Lie/IAX IPOBEIeHUs
JAeTATbHOI0 MCCIeJOBAHMS /I PellleHHs CJI0KHBIX 3124

YMeThb:

OIIK-2-V1 Pa6orarts ¢ 3aBucumoctsamu B Ubuntu u ROS.

OIIK-1: Cnioco0eH 00001aTh M KPUTHYECKH OLCHUBATD OIBIT H Pe3yJIbTAThI HAYYHBIX HCC/IeJ0BAHUII B 00,1aCTH NPUKJIAIHOI
MaTeMaTHKH, HA OCHOBe 3HAHMIi (PYHAAMEHTAJIbHbBIX HAYK, B MEKIUCIMILIMHAPHBIX 00/1aCTIX

YMeThb:

OIIK-1-V1 PaspabateiBath ROS makeTs! ucnosb3yromniue: topics, services, TF.

YK-2: Crioco0eH HHTerpupoBaTh 3HAHUS M IPUHUMATDH PellIeHUs B CJIOKHBIX CHTYAlUAX, (POPMYIHPOBATD CYKICHUS HA
OCHOBE HENOJIHOM MJIM OrpaHHYeHHOI HH(OPMaLHH, yIPAB/IATL IPOEKTOM HA BCEX ITANAX €ro ;KM3HEeHHOI'0 IIMKJIA

YMeTh:

YK-2-VY1 Crpouts kapty ¢ nomouipo SLAM. JlokanuzoBeiBatk podota ucnons3ys AMCL.

K-3: CnocodeH o6ecneynBaTh OPraHU3alHOHHOE U TEXHOJIOTHYECKOe 00ecneyeHne KOAHMPOBAHHS HA SI3bIKAX
NMPOrpaMMHUPOBAaHNS B PAMKaX BBHINOJHEHHUsI padoT U yNpaBJIeHUI0 padoTaMu MO cO3AaHNI0 (MOAUPUKAIUH) U
conposoxaenuio UC.

Baagers:

[IK-3-B1 Pazpaborka nakeroB ROS 00pabaTeiBalonIMX JaHHBIE C CEHCOPOB M MOCHUIAIONINX YIPABIAIONINE KOMaHIbI pOOOTY.

4. CTPYKTYPA U COJAEP)KAHUE

Kon |HaumenoBanme pa3aesioB u| Cemectp | YUacoB | @opmupyembie | Jlutepatypa | [Ipumeuanne | KM | Boimoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI |M 3JI. pecypchl sieMble
KOMIeTeHIUI padoTsI

Pasznen 1. Beenenue B
METO/bl HCKYCCTBEHHOT0
HHTEJUIEKTA B

POOOTOTEXHUYECKUX
cucremMax

1.1 Bsenenue B METOIBI 4 2 OIIK-2-31 OIIK |JI1.1 J11.3J12.2 KM1 P11
UCKYCCTBEHHOT'O MHTEJIJIEKTa -3-31 01092

B pOOOTOTEXHHIECKHX
cucremax: 003o0p
COBPEMEHHBIX
POOOTOTEXHUYECKUX CHCTEM;
yro takoe ROS;
ucnonb3oBanue ROS B
nayke; ROS Industrial;
TIOATOTOBKA KOMITBIOTEPA K
POrPaMMHUPOBAHHIO
pOOOTOTEXHUYECKUX CHCTEM,
ycranoska Ubuntu u ROS
/Jex/

Pa3nen 2. Ba3zoBble HABBIKH
MOCTPOEHHUS
KOMMYHUKAIM B
POOOTOTEXHUYECKHX
cHcTeMax




2.1

TF npeo6pa3oBanue
KoopauHar: TF 11 KoJecHoro
pobora; pabora c
MHCTPYMEHTaMU KOMaHIHOH
ctpoku TF; pa3bop kona
nporpamumsl listener TF; pas6op
Koza nporpammsl broadcaster
TF; noGasnenue ¢ppeiima,
pabota c Taiimepamu /JIex/

OIIK-1-V1

JI1.1J11.3
01092

KM1

P11

2.2

YHupunuposaHHsli popmar
onucanus podboroB (URDF):
URDF Link; 0630p nakera
joint_state publisher; coznanue
URDF noasuxHOro po6ota
/JTex/

OIIK-2-31

J1.1J11.2
JI1.3
01032

KM1

P11

2.3

MeTo/ 161 KOMMYHHUKAIIUH B
ROS: apxurexrypa ROS;
BepcuonHocth B ROS; ROS
Nodes; cucrema nepenaun
coo0ImeHui
Publish/Subscribe;Master u
Slave mammna; Topics;
Services; Actions; Tursl
COOOIIEHNI; cucTeMa
pacrpeieieHHBIX TTaPaMeTPOB;
3aIMCh U BOCIIPOM3BEIECHHE
cooOuieHuii; pabouee
MPOCTPAHCTBO; HHCTPYMEHTBI
RVIZ u Gazebo /Jlex/

OIIK-2-V1
OIIK-1-V1

JI1.1 J11.3J12.2
21032

KM1

P7

Paznen 3. Cumyasiuus
podoTtoB

3.1

Cumysitop Gazebo: co3nanne
Mopeneii B Gazebo u 3D
penaxtopax; cioBapu URDF,
SDF, XACRO; co3nanue
launch daiina mus cumynsumy;,
IUIATHHBI CEHCOPOB ISk
Gazebo; pa3z6op co3namus
HOPOCTOrO GANAHCHPYIOIIETO
pobota B Gazebo /JTex/

YK-1-31 [IK-3-
B1

JI1.1 J11.3J12.1
0192

KM1

P11

3.2

DuU3NYECKOe MOACTHPOBAHIE
Gazebo u nnrerpanus ¢ ROS:
CO3/IaHUC IUIATHHA
GanaHcupyromero pooora;
Jo0aBJIeHKE [UIArMHA KaMephl,
Jo0aBJIeHHE IUIArkHAa JHapa;
CO3/IaHHUE TTaKeTa,
BU3yaTH3AIINs CUMYISAIIHA
Kamepsl U nupapa B RVIZ /Jlex/

VK-1-31

JI1.1 J11.3J12.1
0192

KM1

P11

Pa3znen 4. HaBuranus
poGoToB

4.1

IToctpoenue kapTel U
nokanuzauus Ha Heil(SLAM):
yto Takoe SLAM; pacuer
OJIOMETPHH POOOTA;
npeoOpa3oBaHue KOOPANHAT
st SLAM; ceHcopsl
npumensemMsle B SLAM ;
Occupancy Grid Map; ¢punsp
KajMaHa; QUiIbTp yacTu,
gmapping; co3aHue Imakera
SLAM B ROS /JIex/

YK-1-31 OIIK-
2-31 YK-2-Y1

JI1.1J11.2
JI1.3
0192

KM2

P11




4.2

Hasuranus po6ora: AMCL;
apxutektypa Navigation B
ROS; Costmap; rio6anbHbIi
TUTAHUPOBIUK MTYTH;
JIOKAJTBHBIH TITAHUPOBIIHK
MyTH; CO3/IaHUE TTAKEeTa
Hapurauuu B ROS /Jlex/

YK-1-31 OIIK-
2-31

J1.1J11.2
J1.3
0192

KMm2

P11

Pazgen 5. Manunyasoust

5.1

Manunyssuus B ROS ¢
ucronszoBannemM Movelt:
0a3oBas CTPyKTypa
MaHMITYJIATOPA; IpsAMast
KMHEMaTuKa; oOpaTHas
KMHEMAaTHKa,
OpenManipulator;
MonenupoBanue
MaHMITYJISTOPA;

joint_state publisher node u
robot_state_publisher node;
Movelt; Movelt Setup
Assistant; co3gaHue makeTa
open_manipulator

/JTex/

OIIK-2-31

J1.1J11.2
J1.3
21032

KM2

P11

Pazgen 6. Cucrembl
noBejieHUsi podoTa

6.1

IMoBeneHue pobOTa: MaIInHA
COCTOSIHUS; HEpapXuuecKas
MallIHA COCTOSHUS; IEPEBO
noBeenns /Jlex/

OIIK-2-31

J1.1J11.3
0192

KM2

P8

Paznen 7. 3penue podotoB

7.1

3penue podoros: OpenCV;
KaMepbl po0OTOB;
pacro3HaBaHUE OOBEKTOB;
CerMeHTaIus N300paKeHUs;
BU3yaJibHast OAOMCTPUS;
GbunbTparys n300paxeHus;
co3JaHue nakera 00paboTku
H300paKeHus ¢
ucnonb3oBanueM OpenCV u
ROS /Jlex/

OIIK-2-31

J1.1J11.3
0192

KM2

P11

7.2

CamocrosTenbHas paboTa o
MaTepuanam jekuuu /Cp/

18

OIIK-2-31

JI1.1J11.3
01092

KM2

P10

Pazgen 8. JlaGopaTopHbie
padoTsI

8.1

JlabopaTopHas padora Nel
«Y CTaHOBKA ONEpalluOHHOMN
cucremsl Ubuntu u Robot
Operating Systemy /Ip/

OIIK-2-V1

JI1.1 J11.3J12.1
J2.2
2102

KM1

P1

8.2

JlabopaTopHnas pabota No2
«Hanmcanue nakera
peaH3YIOLIEro
KOMMYHHKAIHIO gepe3 TOpics
u Servicesy /Tlp/

OIIK-1-V1

JI1.1 J11.3J12.1
J2.2
0102

KM1

P2

8.3

JlabopaTopHnas pabora Ne3
«Hanmcanue nakera
peaH3yIOLIero
npeoOpa3oBaHue KOOPAUHAT
TF» /Tp/

OIIK-1-V1

JI1.1J11.2
J1.3
2102

KM1

P3

8.4

JlabopaTophas paGora Ne4
«Co3nanne URDF onucanus
po0oTa H IBMXKEHUE UM C
K1aBuatyps /IIp/

OIIK-2-31

J1.1J11.2
J1.3
01092

KM1

P4

8.5

JlaGopaTopHnas pabota Ne5
«Co3naHue mpocToro pobora B
Gazebo» /Tlp/

OIIK-2-31

JI1.1J11.2
J1.3
01092

KM1

P5




8.6  |JIabopaTopnas padora Ne6 4 4 OIIK-2-31 J1.1J11.2 KM1 P6
«Hanucanue ruiarnHoB B JI1.3
Gazebo aust poGoray /Ip/ 2132

8.7 JlaGoparopHast pabora Ne7 4 4 YK-1-31 JI1.1J11.2 KM1 P7
«Hanucanue nakera JI1.3
peanusyromiero SLAM»y /TIp/ 2192

8.8  |JlaGoparophas paGora Ne8 4 2 YK-1-31 JI.1J11.2 KM1 P8
«Hanucanue nakera JI1.3
peann3yIomero HaBUrauio 2132
pobotay /IIp/

8.9  |JlaGoparopnas paGora Ne9 4 2 OIIK-3-31 JI.1J11.2 KM1 P9
«Hanucanue nakera JI1.3
peanu3yromiero open 2132
manipulator B8 Movelt u ROS»
Mp/

8.10 |JIaboparopHast pabora Nel0 4 2 I1K-3-B1 JI.1J11.2 KM1 P10
«Hanucanue nakera JI1.3
peanmu3yIomero 3peHne 2132
po6oray /Tlp/

8.11 |Hdomarunee 3aganme Nel. 4 20 OIIK-2-31 JI1.1J11.2 KM2 P1
VYcranoska Ubuntu 16.04. JI1.3J12.1 J12.2
VYcranoBka u HacTpoiika ROS. 2192
/Cp/

8.12 |Hdomarunee 3amanme Ne2. 4 26 OIIK-2-31 JI1.1J11.2 KM2 P1
CamocTOsATEeNFHOE U3Y4CHHE JI1.3J12.1 J12.2
Mmarepuaios (tutorials) mo 2132
ROS. /Cp/

8.13 |domarunee 3aganme Ne3. 4 26 OIIK-3-31 JI1.1J11.2 KM2 P5
Co3pmanue npoctoro poboTa B JI1.3J12.1 J12.2
Gazebo. Hanncauue miarnHoB. 31322
/Cp/

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. KontpoubHbie MeponpusiTus (KOHTPOJIbHAsI padoTa, TeCT, KOJUIOKBHYM, K3aMeH U T.II), BONPOCHI /IS CAMOCTOSITeIbHOI

MOArOTOBKHU
Kon Konrtponsnoe Tposepsensie
KM P — HHJMKATOpLI Bomnpocs! 1151 OAr0TOBKU
KOMITETeHIIUIH
KM1 Kountponbnas padora |OIIK-3-31;0T1K-2- - OCcHOBHbBIE apXUTEKTyphl KoMMyHHuKanuu B Robot Operating System
Nel «Apxurektrypan |31;0I1K-1-V1 - OcHOBHBIE METOIBI KOMMYHHKaIMHK B Robot Operating System
METOIBI - OcHoBHbIe poOIeMbl kKoOMMYHEKaluu B Robot Operating System
KOMMYHHKAIIH B - OCHOBHBIC KPUTEPHUH OIIEHKH Ka4ecTBa KOMMyHHKanuu B Robot
Robot Operating Operating System
System» - [lepcrieKTHUBBI B 00JIACTH apXUTEKTYPHl H METOAPB KOMMYHUKALIUH B
Robot Operating System
KM2 Kontponsnas padora |I1K-3-B1;YK-1-31 - OcHOBHBIE OIpe/ieIeHHs B 001aCTH KOMIIBIOTEPHOIO 3pEHUS B

No2 «KommnbroTepHoe
3peHue B
poOOTOTEXHHKE:
KaMepél,
pacro3HaBaHHe
MN300paKeHMUS,
CErMEHTALMS

pOOOTOTEXHUKE

- OCHOBHBIE METO/IBI OPTaHU3AIMHU B 00JACTH KOMIIBIOTEPHOTO 3PEHHS B
pOOOTOTEXHUKE

- OcHOBHBIE MTPOOJIEMBI B 00J1aCTH KOMITBIOTEPHOTO 3pSHUS B
pOOOTOTEXHUKE

- OCHOBHBIE KPUTEPUH OLIEHKU KayeCcTBa KOMIBIOTEPHOTO 3PSHUS B
pOOOTOTEXHUKE

- [TepcrieKTHBBI B 00JIACTH KOMITBIOTEPHOTO 3pEHHUS B POOOTOTEXHUKE

5.2. Ilepeyennb pa6oT, BbINoJHsieMbIX N0 AucuuninHe (Kypcosas padora, Kypcosoii npoext, PI'P, Pedepar, JIP, IIP u T.11.)

Kon
paboThI

HasBanue
paboThI

ITposepsiemble
HHIUKATOPBI
KOMITETCHIIU I

Copnepxanue padboTbl




P1

Jlab6opaTopHas pabora
Nel «¥YcranoBka
ONEpPALIOHHON
cucremsr Ubuntu u
Robot Operating
Systemy

OIIK-2-Y1

Veranoeka onepanmonnoi cucremsl Ubuntu u Robot Operating System

P2

JlaGopatopHas pabota
No2 «Hammcanue
MIaKeTa pean3yIomnero
KOMMYHHKAIHIO Yepe3
Topics u Services»

OIIK-1-V1

Co3panne pearn3yromero KOMMYHHKAITHIO Yepe3 Topics u Services

P3

JlaGopatopHas pabota
Ne3 «Hanucanue
MaKeTa pean3yIonero
npeoOpa3oBaHue
KoopauHar TF»

OIIK-1-V1

Cosanue nmakeTa peajnsymolero npeodopa3zoBanie KoopauHar TF

P4

Jlabopatophas paborta
Ned «Coznanne URDF
onucaHus podoTa u
JIBIDKCHUE MM C
KJIaBHATYPBD»

OIIK-2-31

Paspaborka URDF onucanus po6oTa U IBH)XEHHE UM C KITABUATYPhI

P5

JlaGoparophas pabora
Ne5 «Cosnmanue
IpoCTOro pobora B
Gazebo»

OIIK-2-31

Paspaotka npocroro pobora B Gazebo

P6

JlaGoparophas pabora
Ne6 «Hanmcanue
miaruboB B Gazebo
It poOOTaY

YK-1-31

Co3znanue riarnHoB B Gazebo mis po6ora

P7

JlaGoparophas pabora
Neo7 «Hanmcanue
MaKeTa peau3yuiero
SLAM»

YK-1-31

Pazpaborka nakera peanusyroniero SLAM

P8

JlabopatopHas pabora
Ne8 «Hanucanue
MaKkeTa pean3yIoniero
HaBUTAIUIO pOOOTa»

YK-1-31

Pa3paboTka makera peaan3yroniero HaBUrauo podora

P9

JlaGoparopnas pabota
Ne9 «Hanucanue
MaKeTa pean3yIomero
open manipulator B
Movelt u ROS»

OI1K-3-31

Pa3pabotka makera peanu3syromiero open manipulator 8 Movelt u ROS

P10

JlaGoparopuas pabota
Nel0 «Hamucanwue
MaKeTa pean3yIomero
3peHue podoTay

IK-3-B1

PazpaboTka nmakera peaqu3yomiero 3peHue podora




P11 IloaroroBka VK-2-V1;YK-1- Y4amuiicst OCyIECTBIIIET CAMOCTOSATENBHYIO IIOATOTOBKY K JIEKLHAM,

3aHATHIM U 31;I1K-3-B1;0I1K-3- |nabopaTtopHbiM paboTaM, KOHTPOJIBHBIM PabOTaM, 3aIlUTe PE3yIbTATOB
KOHTPOJIbHBIM 31;0I1K-2-31;0I1K-2 [xypcoBoii paGOThI ¥ 3a4€THI ITO0 YIEOHOH TUCIUILTHHE.
MEPOTIPHSTHSIM. -V1;0IIK-1-Y1 IMoxroroBka BKIIOYAET B ceOsl:

- HOCEleHNe KOHCYJIbTAlU IpenojaBaTes,

- U3y4eHHeE JIEKIIMOHHOI0 MaTepuaa,

- IPOCMOTP BUJEO3aIUCell NpoLIeAINX 3aHITHH,

- U3y4eHHE METOJUIECKHX TT0co0uii,

- paboTa ¢ PeKOMEHyeMbIMU JIEKTPOHHBIMU LU(PPOBLIMU UHTEPHET-
pecypcamu, 6a3aMH JaHHBIX, TIONCKOBBIMU CHCTEMAaMH.

5.3. OueHouHbie MaTepHaJIbl, HCNOJb3yeMble [JIsl Jk3aMeHa (onucaHue OMJIeTOB, TECTOB U T.I1.)

dopmoii MPOMEKYTOYHON aTTECTAINH 0 TUCITUILINHE SIBIIIETCS YK3aMEH.

Kaxpiii 5K3aMeHaIMOHHBII OMJIET COEPIKUT JIBa BOIIPOCA IO TEOPETHUECKOW YacTH Kypca, U3J1araeMoii Ha JIEKIHUsX.

KoMmIutekT sx3aMeHalMOHHBIX OMIIETOB XpaHUTCS Ha Kadenpe.

OcBoeHMEe y4alIuMCcs TPAKTUYECKOM COCTABIISIONIEH TMCIMILIMHBI (MHAUKATOPHI Kateropuii "Ymers" u "Biangets") ocymiectsisiercs B
paMkax 1abopaTOpHBIX.

DK3aMeHAIIHOHHBIE BOITPOCHI

TF npeo6pa3oBanue koopauHat: TF 11 koaecHoro podora

Cumymsrop Gazebo: cosmanne mozeneit B Gazebo u 3D pemakTopax

dusngeckoe Monenuposanne Gazebo n marerpanus ¢ ROS

BazoBas cTpykTypa MaHUITYJISTOpA; IpsiMasi KWHEMATHKa M 00paTHasi KHHeMaTHKa

YT0 TaKoe MCKYCCTBEHHBII HHTEIUICKT M KaK OH IPUMEHSETCS B POOOTOTEXHUKE?

Kakue ocHOBHBIE METO/IBI HCKYCCTBEHHOTO HHTEJIEKTA UCTIONB3YIOTCS ISl YIpaBIeHUs podoTamMu?

B ueM 3akirodaercs 3aa4a 00y4eHHs ¢ MOJAKPEIUICHHEM U KaK OHa peliaeTcs B poOOTOTeXHUKE?

Urto Takoe HEHPOHHBIE CETH U KaK OHH MIPUMEHSFOTCS ISl 00pabOTKK CEHCOPHOI MHPOPMAILIUH B POOOTOTEXHHUKE?

Kaxk paboTaeT MeTO T'eHeTHYECKOTr0O IPOrPaMMHUPOBAHHS M KaK €r0 MOXHO MCIIOJIB30BaTh JUIS CO3JaHMS HOBBIX aJITOPHTMOB
yrpasieHus podotamu?

B 4eM cyTh MeTO/Ia JJOTHYECKOTo IPOrpaMMHPOBAHHS U KaK OH MCIOJIb3YeTCs B pOOOTOTEXHUKE?

Yro Takoe IKCIIEPTHBIE CUCTEMBI U KaK OHH MOT'YT OBITh HCIIOJIB30BaHbI JUIS YIIPABJICHHS POOOTAMHU B CIIOKHBIX CUTYAIHIX?
B Kkakux ciry4asx MCIOJIb3YIOTCS BEPOSTHOCTHBIC METO/IBI M KaK OHM IIOMOTAIOT B yIPaBICHUH poboTaMu?

UYro Takoe MyJIbTHAT€HTHBIE CHCTEMBI M KaK HX MOKHO IPUMEHSITH [UIsl pELIeHHs 33/1a4 TPYIIIOBOTO yIpaBleHUs podoTamu?
Kaxkne AJITOPUTMBI UCTIOJIB3YIOTCA U IJIAaHUPOBAHUSA ABUKCHUSA pO6OTOB " KaK OHH OHTI/IMI/ISI/IpleTCH?

B 4em cocTout 3amaga pacno3HaBaHus 00pa3oB U Kak €€ MOYKHO PEIIUTh C MOMOIIBI0 HCKYCCTBEHHOTO HHTEJUIEKTa?

YT0 Takoe MAIIHHHOE 3PCHUE U KaK OHO MCIIOJIB3YeTCsl B POOOTOTEXHUYESCKHX CHCTEMaX?

Kakue MeToIb1 HCTIONB3YIOTCS IS YITYUIISHHs! BOCIIPUATHS pOOOTOB B PEATLHOM BpEMEHU?

Kakue 3aaun penraer poOoTOTEXHHKA B 001aCTH MEAULIMHCKON MOMOIIM M KaK UCKYCCTBEHHBIN HHTEIJIEKT MOXET IOMOYb B 3TOM?
Kakue nmepcrekTHBBI pa3BUTHSI HCKYCCTBEHHOTO HHTEIUICKTa U pOOOTOTEXHUKH BbI BUAUTE B Ommkaiiime 10-20 net?




5.4. MeTOoaAMKAa OLIEHKU OCBOEHUS AUCUMIIMHBI (Moayas, npakTtuku. HUP)

®opmoit IPOMEKYyTOUHON aTTECTALMH 110 IUCIHUIUINHE « MeTOabl HCKYCCTBEHHOTO HHTEIUIEKTa B POOOTOTEXHUUECKAX CHCTEMax»
SIBIISICTCS DK3aMEH.

[Ikana oueHnBaHus cPOPMUPOBAHHOCTH KOMIIETCHIIMI B XOJI€ CAaYH IK3aMEHA BKJIIOYAET YETHIPE YPOBHS C OLIGHKAMH: OTJIMYHO;
XOPOIIIO; YIOBJIETBOPUTEIBHO; HEYI0BJIETBOPUTEIIBHO.

Kpurepun oneHuBaHus, IPUMEHsIEMbIEe Ha 9K3aMeHe CIIeIYIOIIHe.

«OTtnnuHOo» - OOyuaromuiics riryboKo 1 CoJepKaTeIbHO PACKPHIBAET OTBET HA KaXKABIH TEOPETUUECKHI BOIIPOC, HE IOIYCTUB
ommOok. OTBET HOCUT Pa3BepHYTHIN U ncuepnbIBalomuii xapakrep. [TokassiBaeT rirybokue, McUepIbIBAIONIIE 3HAHUS B 00beMe

PO IEHHO MTPOTPaMMBbI, YBEPEHHO JICHCTBYET N0 NPUMEHEHHIO ITOJyYCHHBIX 3HAHUH Ha NMPAaKTHKE, TPAMOTHO U JIOTHYECKH CTPOMHO
W3JIaraeT MaTepHai IpH OTBeTe, yMeeT HOPMYIUPOBATEH BHIBOJBI M3 U3JI0KEHHOTO TEOPETHIECKOTO MaTepraa, 3HaeT JOTMOJHUTEIHHO
PEKOMEH/IOBaHHYIO JIUTEPATYPY.

«Xopomo» - OOyJaromuiics B LIeJIOM pacKphIBaeT TEOPETHIECKHE BOIPOCH], OHAKO OTBET XOTS ObI Ha OJIMH U3 HUX HE HOCHT
Pa3BepHYTOr0 U HCYEPIIBIBAIONIETO XapakTepa. [lokaspIBaeT TBepAbIC U IOCTaTOYHO IOJIHBIE 3HAHUS B 00BbeMe IPOHIeHHON
IIPOTPaMMBI, IOMYCKaeT He3HAYUTENbHbIE OIINOKH ITPU OCBEIIEHHUH 3aJaHHBIX BOMPOCOB, IPABWILHO JEHCTBYET 110 MPUMEHEHHUIO
3HaHUI Ha MPAKTHKE, YETKO M3JIaraeT MaTepHall.

«Y noBeTBOPUTENBHOY - OOYUAIOMIUICS B IIEJIOM PACKPHIBACT TEOPETUUCCKUE BOPOCHI U JIOMYCKAET Psii HETOUHOCTEH.
OO6yuatomuiicss pparMeHTapHO PACKPHIBAET CO/ICPIKAHUE TEOPETUYECKUX BOIIPOCOB MITH UX PACKPBIBAET COJIEPKATEIBHO, HO JOITyCKast
3HAYUTENbHBIE HETOYHOCTH. [loKa3pIBaeT 3HaHMS B 00beMe IIPOHICHHON IPOrpaMMBbl, OTBETHI H3JIaraeT ¢ O OKaMH, HO BEPHO
HCTIPaBIIIEMBIMH T10CJIEC JOMOJTHUTENILHBIX U HABOJSIINX BONPOCOB, MPABUIILHO ACHCTBYET MO MPUMEHEHUIO 3HAHUH Ha MPaKTHKE.
«HeynonerBoputenbHO» - OOYJarOLIHIACSA HE 3HACT OTBETOB Ha OCTABICHHBIC TECOPETUYECKUE BOTPOCHL. JIomycKaeT rpyoblie OIMOKH
B OTBETE, HE IOHUMAET CYIIIHOCTH M3JIaraeMoro BOIpoca, He yMeeT NPUMEHSATh 3HAHUS Ha IIPAKTHKE, JaeT HENOJHbIC OTBETHI HA
JIOTIOJTHUTENbHBIE ¥ HABOISIIME BOIIPOCHL.

IMpouenypa npoBeaeHUs SK3aMeHa.

KOMIIIEKT 9K3aMEeHaMOHHBIX OHMJICTOB, ITOIUCAHHBIX 3aBEIYIOIINM Kadeapoil, XpaHUThCS Ha Kadeape.

Vyaruecs 1 IperogaBaresb NPUXO/IT B YCTAHOBICHHBIC ATy ¥ BpeMs B ayJUTOPHIO, KOTOPBIE OIPE/esIeHbl B PaCIIUCAHUN
5K3aMEHOB 1L COOTBETCTBYIOMIEH CecCHu.

IMepen npreMoM 3K3aMeHa IPEeIoaBaTeNb 0053aH BbISICHUTD, KaKHe U3 yJalluXcs He JOMYLICHBI K 9K3aMeHY H/HJIM OTCYTCTBYIOT B
9K3aMEHAMOHHO BEJOMOCTH. Y TaKUX YYalIMXCs 9K3aMEH He IPHHIMACTCS.

K 9K3aMeHy He JOMyCKaeTcs ydaluics,, KOTOPBIA UMEET XOTs Obl OIHY HEY/IOBJIETBOPUTENBHYIO OLEHKY (WM HE CIAHHYIO) 110
J1a00paTOPHBIM paboTaM H/WIIU 32 KOHTPOJIBHYIO paboTy.

Kaxgomy yuamemycs npejiaraetcst BBIOpaTh 5K3aMEHAIIMOHHbIM OUeT, KOTOPBIH COAEPKUT 1Ba BOIIPOCa.
VYuammuiics, TOTydHB OUIIET, COOOIMAET ero HoMep M CoAepKaHnue MPeroaaBaTeo.

IMpenopaBatens JOMKEH YOGAUTHCS, YTO BOIIPOCH B OMIIETE MOHSATHBI YUaIEMYCH.

IMocne wero yuamemycs pefoCTaBIsAeTCA BpeMs 00beMOM He MeHee | akal. Jaca Ha IIOJTOTOBKY OTBETa.

OtBeT yJauierocs Ha Ka)K,I[I:IfI BOIIPOC 3K3aMCHAIIMOHHOT'O OunieTa OIEHUBACTCS 110 yKaSaHHOﬁ BBIIIC IIKAJIE.

Hrorosas OILICHKA 3a 3K3aMCH BBICTABJIACTCS KaK CpEAHEC apH¢MCTHHeCK06 OLICHOK, IMOJIYYCHHBIX 3a OTBCTHI HA Ka)KILbIﬁ BOTIPOC
OK3aMCHAIMOHHOI'O ouiera.

yqaLueMyc;I, KOTOpLIfI HEC SABUJICA HAa DK3aMCH, BBICTABJIACTCA OTMETKaA "HesiBKa" B COOTBETCTBYIOLIYIO ITO3ULITUIO 9K3aMEHaIMOHHOMN
B€IOMOCTH.

6. YHEBHO-METO/JMYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHHE

6.1. Pexomenayemas iuTepatypa

6.1.1. OcHoBHast TMTEpPaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue Bubmuoreka WznarenscTBo, ron
JI1.1 |Tonvapesuu U. ®., OcCHOBBI POOOTOTEXHUKH. OnexTpoHHas OubIMoTexka Mocksa: AnstaupMI'ABT,
Huxynn K. C. MexaHu3MEBI BBIABIKSHUS 1 2014
IIOBOPOTa PoOOTA-NOTPy34HKa C
ITHEBMOIIPUBOIOM:
MeToauuyecKoe ocoodue
JI1.2 |Banmxs! A. C.,, Martemaruka Ha Python: yue6Ho [DexTpornas oubnmorexa Mocksa: IIpomerei, 2018
Xpunynosa M. b., -METOIMYECKOe ocodue

Anexcannposa 1. A.

JI1.3 | Acaunkwmii JI. H. BBenenne B HCKyCCTBEHHBIN bubmmorexka MUCuC M.: ACADEMIA, 2005
HHTEJUIEKT: yueb. nocobue ais
CTYA. By30B, 00yU. 10 CIEll.
010100 "MaremaTuka"




6.1.2. lonoJIHUTebHAS JIUTEpaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue bubimoreka W3nmarenscTBO, TOI
JI2.1 |llenyasko B. M. OCHOBBI IPOTPaMMHPOBAHUS Ha | DIeKTpoHHAs OMOINOTEKa Pocros-na-Jlony, Taranpor:
SI3BIKE BBICOKOTO ypoBHs Python: IOxHbI# denepanbHbli
yuebHoe mocobue yHuBepeurtet, 2017
JI2.2 |lllenyasko B. M. SI3BIK pOTpaMMUpPOBAHHS DneKkTpoHHas OubnInoTeKa Pocros-na-Jlony, Taranpor:
BBICOKOTO ypoBHs Python: IOxHBI# enepanbHblii
(yHKINH, CTPYKTYPBI JAHHBIX, yHuBepcuteT, 2017
JIOTIOTHUTENILHBIC MOTYJIH:
yuebHOe mocobue
6.2. ITepeuennb pecypcoB uHGOPMAHMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn « UHTEepHET»
51 XKypuan «/IcKkyccTBEHHBII HHTEIIEKT U IPUHATHE https://www.aidt.ru/ru
peteHui»/
32 |ROS (omepanmonHas cucrema pobora) http://wiki.ros.org/
6.3 Tlepeyens MPOrpaMMHOTO ofecnevyeHns
I1.1 |LMS Canvas
1.2 |MS Teams
0.3 |Microsoft Office
Jnnensuu [10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, I1IO WinEDUA3 ALNG SubsVL MVL PerUsr u
L4 Iperusr
I1.5 |Moodle
6.4. TlepeyeHb HHPOPMATHOHHBIX CIPABOYHBIX CHCTEM H MPOeCCHOHATBHBIX 0a3 TaHHBIX
M1 [MopTan DnexTponHas OMOIMOTEKA: AUCCEpTAlMU [ DIEKTPOHHBIN pecypc] — Pexxum nocryna:
: http://diss.rsl.ru/?menu=disscatalog/
o Kypuan "MckyccTBeHHBINM WHTEIUIEKT U npuHsTHE pemeHnil" Mucturyr cuctemuoro ananmmsa PAH PO [DnexrponHsrii
: pecype] — Pexxum noctyma: https://www.aidt.ru/ru/
3 Oobmmepoccuiickuii Matemarnyeckuii mopran Math-Net.Ru [OnexrporHsiii pecypc] — Pexxum noctymna:
: http://www.mathnet.ru/
PedeparuBras 6a3a TaHHBIX [0 YUCTON U TpHKIaaHOH MatemaTike ZDMATH. [DnexTponHsiii pecypc] — Pexxum mocTyma:
n.4 http://zbmath.org/
baza nannbix MathSciNet - MexayHapoaHBIiH HCTOYHHK HH)OPMAIINH IT0 MATEMATHKE M CTATUCTHKE. [ DIEKTPOHHBIIH
n.5 pecype] — Pexxum noctyma: https://mathscinet.ams.org/mathscinet/publications-search
Russian Science Citation Index (RSCI). ba3za qaHHBIX aBTOPUTETHBIX POCCHICKHX JKYPHAJIOB, OTOOPAHHBIX B IKCIIEPTHBIX
WN.6 |rpymmax BegymuMu pocCHHCKMME yYEHBIMH Ha OCHOBaHUH (POPMANBHBIX KPUTEPUEB, ONOIMOMETPUUECKIX TIOKa3aTeei
xypHanoB B PUHII u oGiecTBeHHOM 3KcniepTu3bl. [DnekTpoHHbIN pecype] — Pexxum nocryna: http://clarivate.ru/
basa nannsrx IEEE/IEL. IEEE — aro Institute of Electrical and Electronics Engineers — BcemupHast opranusaitus,
N.7 |oObenuHsIomas CIENUaINCTOB M0 PAAUOIICKTPOHUKE, CHCTEMAaM YIIPABIECHUs, KOMIIBIOTEPHON TeXHUKE. [ DNEeKTPOHHbIH
pecype] — Pexxum nocryma: https://ieeexplore.ieee.org/Xplore/home.jsp
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Ha3nauenue OcHamenne
Bb-902 VYuebHas ayauTopus 12 craumonapHbIx KoMmmblOTEpoB (2 X core i5-3470 8gb
RAM, 10 x ryzen5 24009 32gb RAM) , maker
nuueH3noHHbix nporpamm MS Office, memoncTpanmonHnoe
o0OopyaOBaHME:  JIOCKa , IPOEKTOP MYJIbTUMEIUHHBIN,
KOMIUIEKT yueOHoi mebenu Ha 19 mect
B-904a KommnbrorepHsIii Kitacc 20 craioHapHbIX KOMITbIOTepoB (core i5-3470 8gb RAM) ,
[aKeT JIMIIEH3UOHHBIX porpaMm MS Office,
JEMOHCTPAIOHHOE O00OpyIOBaHHWE:  JIOCKa , IPOEKTOP
MYJIBTUMEINHHBIA, 3KpaH , KOJOHKH, KOMIUIEKT Y4eOHOI
Mebenu
Bb-907 VueOHast ayTuTopHs 1 cranuMoHapHBIA KOMOBIOTEP , TAKeT JIUIEH3MOHHBIX

nporpamm MS Office, kommekr yueOHON Mebenn Ha 42
IOCaJI0YHBIX MecTa , AEMOHCTPAlMOHHOE 000pYHOBaHHE:
JOCKa , MPOEKTOp MyJbTUMEIMHHBIN X 2 , 9KpaH X 2 ,
KOJIOHKHU




YuranbHblid 3a11| AyauTOpUs U1 CAMOCTOSATENBHOM pabOThl |[KOMIUIEKT yueOHOI Mebenu Ha 55 MecT Juis 0OyJarolmuxcs,
9JIEKTPOHHBIX M31aHUH 50 IIK c¢ gocrymom x WUTC «Uatepuer», SUOC
YHHUBEPCHTETA Yepes JIMYHBIA KaObuHeT Ha miatdopme LMS
Canvas, nmunensnonnsie nmporpammel MS Office, MS Teams,
ESET Antivirus.

8. METOAUYECKHUE YKA3AHUSA J1JISA OBYYAIOIUXCA

Y4eOHbIi MaTepual o AUCHUILTHHE "MeTo/Ibl HCKYCCTBEHHOTO HHTEIICKTa B pOOOTOTEXHUYECKUX CHCTEMax" paccMaTpHUBaeTCs Ha
JISKIUAX U HOAKPEIUIAETCS CaMOCTOSATENILHBIM N3y4YeHHEM OCHOBHON U JIOTIOJHUTENbHOU nTepatyphl. Coniepkanue yueOHoH
JVCIMIUIMHEL PACIPEeNeNIeHO MEX Iy JISKIHMAMHE (B (hOpMe 2IEKTPOHHBIX IPE3EHTAINH] ), TPAKTUIECKUMH 3aHATHSIMU.

3amaHus A7 IPAKTUYECKUX 3aHATHH COJepIKaThCS B JIEKTPOHHOM OuOIImoTeKe Kadeaphl U IPeIoCTaBISIOTCS ydamumces (Kak
MIPABUIIO B AJIEKTPOHHOI hopMe ) B MOPSAKE MPOXOKACHHUS YUeOHOTO MaTepHaia U B COOTBETCTBHH padoueii mporpaMMoit
JUCLUTUTUHBIL.

YcBoeHre yueOHOro Marepuana JI0JDKHO JJOCTHraThes uepes Iiy0oKoe MOHMMaHue, a He (opMalibHOE 3aroMUHaHue. Borpocsl,
KOTOPBIE BO3HUKAIOT IIPH U3yYEHHHU JTUTEPATYPHl, MATEPUAIOB 3JIEKTPOHHBIX PECYPCOB U JIEKIIOHHOTO MaTepHaa, Heo0X0IiMMO
00CyX/1aTh € JIEKTOPOM Ha PETrYJIAPHBIX KOHCYJIbTALUSX.

B oBiageHnn npeaqMeToM OOJNBIIYIO POJIb UTPAET CAMOCTOSTENBEHOE BEIOJIHEHHE Ta00paTOPHBIX PadoT.

Jlexuu 4nuTarOTCS B ayAUTOPHAX C MYJIBTUMEIUIHBIM 000PYZAOBAaHUEM C UCIIOJIb30BAaHUEM 3JICKTPOHHBIX NPE3EHTALINH,
MIPECTABIISIIONINX COOO0# OMOPHBIN HIUTFOCTPUPOBAHHBIN KOHCIICKT IO COOTBETCTBYIOIIEH TeMe. KpoMe JIEKIIMOHHBIX MaTepUaIoB
IIpero/IaBaTelb MOXKET PEKOMEHIOBATh K H3YYCHHUIO MaTepHalbl, KOTOPbIC YYalllUHCs CAMOCTOSTEILHO MOXKET MOJYYHTh U3 MEPEUHS
npodeccrnoHanbHEIX 0a3 JaHHBIX W HH(MOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM (CM. COOTB. paszedn).

Ipakruueckue 3anatus (I13) mpoBOAATCS B CHIEIUATU3UPOBAHHBIX Kilaccax (J1abopaTopusix) Kadeapbl HHKCHEPHOH KHOCPHETHKH.
[To kaxnomy [13 mpoBoaUTCS 3aIIMTa 3aJJaHUH, B X0/Ie KOTOPOW yYalHiCsl IEMOHCTPUPYET MOIyYSHHBIC PE3YJIbTaThl, KaK-TO:
paboTOCIOCOOHOCTD, MOJTHOTY M Ka4eCTBO PEATM30BaHHON ()YHKIMOHATBHOCTH CO3IaHHOTO MM IPOrPaAMMHOTO 00eCTIeYeHH S
MTOJTHOTY ¥ Ka4eCTBO CO3JIaHHOM MH(POPMALIMOHHON MOEIH 3HaHUH N0 KOHKPETHOH MpeMeTHOH 00J1acTH, peaJu30BaHHOI ¢
HCTIONb30BaHNEM HAyYHO-TIPAKTHYECKOTO HHCTPYMEHTApHs 3aJaHHOTO Kiacca.

Kaxnoe I13 ouenuBaercs mo mkane: «OTIMYHO», «XOPOLIO», «Y NOBIETBOPUTENHHO», «HeynoBi1eTBOpUTEIBHOY.

ITo kaxmomy 13 yuamuiicst FOTOBUT HHIMBUYATbHBIA OTYET, B KOTOPOM B YCTaHOBJICHHOH (DOpME OIHMCHIBACT MOCTABICHHYIO
3ajady, X0 €€ pelIeHus, I0JIy4eHHbIe Pe3yIbTaThl, UX OCOOEHHOCTH U BBIBOABI 110 padote. Eciu He oroBopeHo oco6o, To otuet 1o I13
CHaeTcs MPEeIoIaBaTellio B JICKTPOHHOM (opMe.




