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1. leab ¥ nIaHUpPYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

Llenbro OCBOCHHMS AUCIMIUIMHBI SBISIETCS (OPMUPOBAHUE CIECAYIOIINX KOMITCTEHITHIA:

OIIK-1 CrmocobeH HpUMEHSTh €CTECTBEHHOHAay4YHbIE U OOIIEMH)KEHEPHBIC 3HAHUS,
METO/IbI MATEMAaTHYECKOTO aHAIN3a ¥ MOJCITMPOBaHMS B IPO(hEeCCHOHATBHON AEATETLHOCTH;.

OIIK-13 CmocobeH HCIIOIb30BaTh OCHOBHBIE ITOJOXKEHMS, 3aKOHBI H  METOIBI
€CTECTBEHHBIX HAayK M MAaTEMaTHKH NpH (OPMHUPOBAHUHM MOJENIEH M METOJO0B HCCIIEeIOBAHUS
MEXaTPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM.

PesynbraramMu 0cBOEHUS IUCLUIUIMHBI SIBISIOTCS CIENYIOIINE MHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

NOIIK 1.1 3HaTh TEOpUI0O W OCHOBHBIC 3aKOHBI B 00JAaCTH €CTECTBEHHOHAYYHBIX MU
OOIIENHKEHEPHBIX AUCLUIIINH.

NOIIK 1.2 YMmeTs NpUMEHATh METO/BI MAaTEMaTHUYECKOI0 aHAIM3a U MOJEIUPOBAHUS B
Ipo¢eCCHOHATIBHOM 1eATETbHOCTH

HNOIIK 1.3 VYMers NpUMEHATb METOABl TEOPETHUYECKOIO U SKCIEPUMEHTAILHOTO
UCCIIEI0BaHMsl B IPOPECCHOHATIBHOM 1EATEIbHOCTH

NOIIK 13.1 3HaTh OCHOBHBIE IOJIOKEHUS, 3aKOHBI M METOJbl €CTECTBEHHBIX HayK U
MaTeMaTHUKUd Mpu (OPMUPOBAHUM MOJAEIEH U METOJIOB HCCIIENOBAHUS MEXATPOHHBIX H
POOOTOTEXHHYECKUX CHCTEM

HNOIIK 13.2 YMmeTs pa3BuBaTh MOJYYECHHBIE 3HAHUA M TPUMEHATh HUX ISl PELICHUS
HECTaHJApPTHBIX 3a/ad.

NOIIK 13.3 Bragets cnocobamu aganTaiuu K paboTe B HOBOH cpeie.

2. 3aua'm OCBOCHHUSA JUCIHUIIJINHBI

— V3yunTh KnHEMaTHYeCKHE XapaKTePUCTUKH MEXaHU3MOB pOOOTOB.

—Ha mnpumepax poOOTOB-MaHUMYJIATOPOB, POOOTOB MapajUIeIbHONH CTPYKTYpHl U
KOJIECHBIX MOOMJIBHBIX POOOTOB OCBOMTH METO/IBI pacyeTa KHHEMAaTHYECKUX XapaKTEPHUCTHK.

— M3y4unTh anropuT™Mbl reHepaliyi TPaeKTOpUU SHA-3PPEeKTOpOM podOTa-MaHUITYIATOPA,
a TaK)Ke aJITOPUTMBI TUTAHUPOBAHUS IBIKCHUH MOOMIIBHBIMHE POOOTaMHU.

— B mnporpaMMHBIX KOMIUIEKCaX — CHMYJIATOpaX pOOOTOB HAYyYUTHCS HCIOIB30BATh
BUPTYAJIbHBIC MOJETH POOOTOB M PEATN30BBHIBATH B HHUX AITOPUTMBI PEUICHUS HPAMBIX H
00paTHBIX KMHEMATUYECKUX 3a7ay, TeHepali TPaeKTOpuHu pabouero opraHa MaHMIYISTOPA,
TJIAHUPOBAHUS IBHKEHUST MOOMIIBHBIX pOOOTOB.

— Hayuuthcst HanmaxuBaTh M 3amyckaTb B palOoTy (u3MyecKhe MOJENH KOJIECHOTO
MOOMJIBHOTO ¥ MIAralomiero poOOTOB, NMEPEHOCUTh B HUX CO3JAaHHBIC B BUPTYAIBHOH cpene
YIPaBJIAIONINE TPOTPAMMBI.

3. MecTO AUCHUNJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucuunnuza otHocuTes K bioky 1 «/lucuuminael (MOIyIn)».
JlucrumniamHa OTHOCHTCS K 4YacTH 0Opa3oBaTelbHON MporpaMMbl, (HOpMHPYEeMOit
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUM, SIBIISIETCS 0053aTENbHON AT U3YUCHUS.

4. Cemectp(bl) ocBOeHHs U GopMa(bl) MPOMEKYTOUHON ATTECTANMH MO TUCIHIJINHE

IlepBblit cemecTp, 3K3aMEH

5. BxoaHble TpeOoBaHMs AJIsl OCBOEHUS TUCUHILTHHBI

Jljis yCcTIenTtHOro OCBOCHUSI TUCITUILIMHBI TPEOYIOTCS KOMIIETEHIIUU, CPOPMUPOBAHHBIEC B
X0J1e OCBOEHUS 00pa30BaTEIbHBIX MPOrpaMM MPEIIECTBYIOIIETO YPOBHS 00pa30BaHusl.



6. SI3bIK peasu3anun

Pycckuii

7. O0beM TUCHUILIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPBIX:
-JICKIMH: 26 4.
-IIPaKTUYECKUE 3aHATHS: 24 4.
B TOM YHMCJIE€ IPAKTUYECKas MOArOTOBKa: 24 .
O0BeM caMOoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. Conep:xkaHue TMCHUILNIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM

Tewma 1. OcHOBHBIE CBEJIEHUS O POOOTAX.

UYro Ttakoe pobor. Kmaccuduxkamuss pob6oroB. Uto Takoe pobororexHuka. Mcropus
pasButusa pobororexHuku. Iloacucrembr pobGorta. [loHATHS uHMCIO cTeneHed CBOOOEI,
KAHEMaTh4yeckass Tmapa, BUIBl CUCTEM KOOpAWHAT, pabodas 30HAa. CrnocoObl U SI3BIKH
nmporpaMmMupoBaHusi  po6otoB. OOmactu  mpumeHeHus  pobotoB.  KosmmaGoparuBHas
pobororexuuka. ColMaabHbIE TOCIEACTBUS UCIIOIB30BaHUS pOOOTOB.

Tema 2. MexaTpoHuKa 1 pOOOTOTEXHHKA.

Tepmun mexarponuka. PoboToTexHHYEeCKHEe MEXaTpOHHbIE YCTpoWcTBa. MexaTpoHHBIE
MOJIyJIU U MeXaTpoHHbIe cucTeMbl. COCTaB M MPU3HAKU MEXaTPOHHOIO ycTpoiicTBa. [Ipumepsl
MEXaTPOHHBIX CUCTEM. VICTIONHUTENbHBIE MEXaHU3MBI, CEHCOPBI U MUKPO3JIEKTPOMEXaHUYECKHE
cucTeMbl B MexaTpoHuke. COBpeMEHHbIE HAIlPaBJICHUS MCCIIEIOBaHUI B 00JaCTH MEXaTPOHUKHU
U pOOOTOTEXHUKH. AIMMapaTHble M TNPOTPaMMHBIE KOMIUIEKCHI Ui HCCJIEIOBAHUS H
MOJICTUPOBAHUS POOOTOB.

Tewma 3. [IpoctpancTBO KOH(pUTYypaIuii podoTa.

Ompenenenus. Crenmenn cBoOoabl TBepaoro Tena. CremeHnn cBoOoaABl poOoOTa.
Kunematnueckue mapel pobotoB. @opmyna ['pyonepa. [Ipumepst. Tormosnorusi nmpocTpaHcTBa
koHurypauuu. [IpeacraBnenue npoctpancTsa KoHpurypanuu. OrpaHu4eHUs KOHPUTypauu u
ckopoctu. [IpocTpancTBo 3aaa4 u paboyast oo6macts. [Ipumepsr.

Tema 4. JIBU>KeHUSI TBEPIOTO TeEJA.

Onpenenenusd. [[BuxeHne TBEpAOro Tejla B INIOCKOCTH. MaTpulbl BpallleHUs. YTJIOBBIE
CKOPOCTH. DKCIIOHEHIIMAJIbHOE MPECTaBlIEHnE KOOPAMHAT BpalleHus, npumMepbl. OQHOPOIHbIE
MaTpHIlbl peoOpazoBaHusi, TpuMepbl. CBeeHNE TepEeMENICHHsI TBEPIOTo Tella K BUHTOBOMY,
IpUMEpBL. DKCIOHEHIIMAIIbLHOE MPECTaBIEHNE KOOPAUHAT ABM)KEHUS TBEPIOTO Tela, IPUMEPHI.

Tema 5. IIpsimast 3a1a4a KHHEMATHKH poOOTa.

Omnpenenenus. Merox npousseaeHus dkcnoHeHT (POE). ®opmynuposka POE-MeTona B
cucTeMe KOOpAMHAT OCHOBaHUs, mpuMepbl. @opmynupoBka POE-meTona B cucteme koopauHat
sHa-3¢dekTopa, mnpuMepsl. Meton mnapamerpusanuu JleHaButa-XapreHOepra, MNpUMEpHI.
VYuuBepcanbHbiii popmat onucanus podora (URDF).

Tema 6. KuHeMaTnka CKOPOCTH U CTaTHKA.

Onpenenenus. Skobuan mnpocTpaHcTBa (B (PUKCHPOBAHHOW CHUCTEME KOOPIMHAT),
npumep. Sxobman Tema (B cucteme KoopawHAT SHA-3QdekTopa), mpumep. CBI3b MEXIy
SAKOOMaHOM TPOCTPAHCTBA M SKOOMAHOM Tena. ANbTepHAaTHBHBIE (OPMBI 3aluCH sSKOOMaHa
MaHumyssitopa. [lepBbiii B3Ms11 Ha peleHre oOpaTHOM 3a/1auyu KHHEMATUKK cKopocTh. CTaTuka
OTKPBITBIX KMHEMAaTHYECKUX Iemnei. AHamM3 KUHEMaTHUYECKUX CHUHTYJSIPHOCTEH C IMOMOIIBIO
MaTpulbl SIkoou, mpumepsl. [locTpoeHne ATUNICOUIOB MAHUITYIUPYEMOCTH U CHJI C TIOMOIIBIO
MaTpullbl Skoou, mpumep.

Tema 7. O6patnas 3amavya kuaematuku (O3K) pobora.

Onpenenenusa. Anamutuyeckoe pemenne O3K it poOOTOB-MaHUMYNIATOPOB THIIA
PUMA wu Stanford arm. Ywumcnennoe pemenue O3K. Meron Hriorona-Padcona, srtamsl



BBIYUCIUTENFHOTO anroputMma, npumep. [loaxonsl K pemeHno oOpaTHON 3aAayll KMHEMAaTHKH
CKOPOCTH.

Tema 8. PoGOTHI mapanienbHOM CTPYKTYPBI.

Omnpenenenus. Ilpsimas m oOpaTHas KMHEMaTHKa IUIOCKOro mapamienbHoro 3XRPR
mexanuszMa. IIpsimas u oOpaTHas KWHEMaTWKa NpOCTpaHCTBEHHOro 3XSPS wexanusma
(mmarpopma Crroapta-T'oda). KuHemarnka mTpOM3BOIBHOTO MEXaHW3Ma IapauieTbHON
cTpykTyphl. JuddepeHnmansuas KWHEMaTHKa MEXaHU3MOB MAapaJUICTbHON CTPYKTYPHI, IPUMED
(urarpopma Crroapra-I'oda). Jduddepennmanbras KWHEMAaTHKa TPOU3BOJIBHOTO MEXaHH3Ma
NapaJuIeIbHON CTPYKTYpPbl. BUIbI CHHTYJISIPHOCTEH MEXaHU3MOB MapAIICIIbBHOU CTPYKTYPBI.

Tema 9. 'eHepanus TpaekToOpun IBMKEHUS paboOUYero opraxa.

Omnpenenennsa. CrnocoObl MOCTPOCHHSI TPACKTOPUHA «OT TOYKHM K TOUKe». CrocoOb
MOCTPOCHHUS TPACKTOPHUI C MPOMEKYTOUHBIMU TOUKAMU. AJITOPUTM OTIpEAENICHUS] ONITUMAaIbHOTO
BpPEMEHH JIBUKECHHUS IO TPACKTOPUH C yUETOM OTpaHMUYCHHI, HAJIOKEHHBIX Ha MPHUBOJ] poOOTa.

Tema 10. MeTo1bI UIAaHUPOBAHUS IBHXKEHHSI pOOOTOB.

3amaun, pemiaeMble  IUIAHUPOBIIMKAMHU  JABIKEHHs. CBOMCTBA  IUIAHUPOBIIMKOB
JBUKCHUSI. PaznoBugHOCTH METOJIOB TJTAaHUPOBAHUS JIBUKEHHUSL. Onucanue
KOH(HUTypalMOHHOTO MTPOCTPAHCTBA MPEMATCTBUI. PaccTosiHUI 10 PensITCTBUI U perucTpanus
cronkHOBeHUH. ['padel m nmepesbs. Ilouck myrm mo rpady, npumep (A*). Jduckperuszanus
KOH(UTYPAIIMOHHOTO TPOCTPAHCTBA C TOMOIIbIO ceTku, mpumep (A*). Iloctpoenue ceTku
BBICOKOTO  pa3pemieHusi BOmu3M npensTcTBUS. (OCOOEHHOCTHM  CETOYHBIX — aJTOPUTMOB
IUTAHUPOBAHMS MYTU ISl KOJIECHOTO poOoTa M poOOoTa-MaHHUIYNATOpa. MeToIsl CiydailHbIX
BBIOOPOK. AnroputMm ObICTpO ucciexyemoe cinydaiiHoe aepeBo (RRTS), momudukanuu RRTS.
Anroput™M BepOATHOCTHOM aopoxHOW kapTel (PRM). Meron BupTyanbHBIX MOTEHIIMAIBHBIX
nosned. CBeneHHWe 3a/ad IJIAHUPOBAHUA [IBHOKEHUS K 3a7adaM HEJTMHEHMHOW ONTHMM3AIIMH.
Meroap! CriiaKuBaHUs CIUIAHUPOBAHHBIX TPACKTOPUH.

Tema 11. 3axBat U MAaHUMYJISAIIUNA OOBEKTAMHU.

Onpenenennsa. Kunematnka koHtakta. Tunbsl KoHTakTa, npumep. KOHTaKT HECKONBKUX
00BeKTOB, nmpumep. I'paguueckuii MeToNl BU3yalld3allud BO3MOXKHBIX ABM)KEHUH OJHOTO Tena,
HAXOJALIET0Cs B KOHTAKTE€ C HEMOJBI)KHBIMU TellaMH, mpumep. lIpenoTBpaliieHue JBUKCHHS
3axXBa4eHHOI0 00beKTa, mpuMepsl KoHTakTHBIE CHITBI, TpeHHEe. MaHUNyIMpOBaHUE, IPUMEPHI.

Tema 12. KunemaTuka KOJIECHBIX MOOHIBHBIX POOOTOB.

Tunbel KonecHsIx poOOTOB. MoOOUIBHBIE POOOTHI CO BCEHANPABICHHBIMU KOJIECAMH:
MOJICIMPOBAaHNE KWHEMATHKH, IJIAHUPOBAHUE IBIDKEHUS, YIpaBlieHHE C OOpaTHOM CBA3BIO.
Kunemarnka HEroJOHOMHBIX KOJIECHBIX pOOOTOB: OAHOKOJECHBIH pOOOT, IBYXKOJIECHBINH pOOOT
¢ mudpepeHnranbHBIM TPUBOJOM, aBTOMOOMICTIONO0HBINH POOOT, 0000IICHHAsS KHHEMATUYECKast
MOJieJIb HETOJJOHOMHBIX MOOMJIBHBIX POOOTOB. YMpPaBIIIEMOCTh HETOJOHOMHBIX MOOMIIBHBIX
poGoroB. IlnaHupoBaHuEe IBMKEHUS HETOJIOHOMHBIX MOOMIIBHBIX pPOOOTOB. YTpaBlIEHHE C
00paTHOM CBSI3bI0 B HETOJOHOMHBIX MOOWJIBHBIX pobOoTtax. Opomerpus. MaHUMYIATOD,
YCTAHOBJICHHBIN Ha KOJIECHOM po0oTe.

Tewma 13. llararomue poOOTHI.

Hctopus pa3BUTHS U 0030p COBPEMEHHBIX IBYHOTHUX POOOTOB.

9. Tekymmii KOHTPOJIb MO JUCHUILIUHE

Texymuii KOHTpPOJIb MO AMCLUUIIJIMHE IPOBOAUTCS IYTEM KOHTPOJS IOCEIAEMOCTH,
MPOBEJICHUS] KOHTPOJIbHBIX Pa0OT, TECTOB IO JIEKIIMOHHOMY MaTepHally, BBIIOJIHEHUS JOMAITHUX
3a1aHuid, 1 pukcupyercs B hopMe KOHTPOIBHOM TOUYKH HE MEHEe OJTHOTO pa3a B CEMECTD.

OueHouHble MaTepUajabl TEKYILEro KOHTPOJA pa3MelieHsl Ha caiite TI'Y B pasnmene
«Mudopmarms 06 oOpazoBaTeabHOM mporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. llopsaaok npoBeeHUs] U KPUTEPUH OLIEHUBAHHUSA MPOMEKYTOYHOM aTTecTalluu

DK3aMEeH B IIEPBOM CEMECTpe IPOBOAUTCS B MHUCHBMEHHOW (opme Mo Oueram.
DK3aMEeHAIMOHHBIA OUJIET COCTOUT U3 ABYX yacTei. [IpomomkurensHOCTh 2K3amMeHa 1,5 Jaca.



OHGHO‘IHBIG MaTCpuaJibl JIs1 TPOBCACHUSA HpOMG)KyTO‘IHOfI aTTeCTallu pasMCIICHbI Ha
cante TI'Y B pazmene «Mudopmamus o0  oOpa3oBaTeNbHOM  TporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOON4YECKOE 00ecmeyeHne

a) DJIEKTPOHHBIN y4eOHBIN KypC 10 AMCIUILIMHE B AJIEKTPOHHOM yHUBepcuTere «iDO» -
https://Ims.tsu.ru/course/view.php?id=22470

6) OuleHouHBIE MaTepHalbl TEKYLIETO KOHTPOJIS M IMPOMEXKYTOUYHOM aTTeCTaluu I10
JTUCIUIIHE!

— baHK KOHTPOJIBHBIX BOIIPOCOB;

— TecTOoBBIN KOHTPOJIb C MPUMEHEHHEM aBTOMATH3UPOBAHHON 00yUalOIIe CUCTEMBI;

B) [Inan ceMuHapCKuX / MPAaKTUYECKUX 3aHATUH 110 TUCIUILTHHE.

— Ilnan mpakTtudeckux padotr: Co3gaHue BUPTYaTbHONW MOJENTH KOJECHOro poboTa B
cpene CoppeliaSim; M3ydenue u mporpaMMUpoOBaHHE KOJIECHOTO MoOWiabHOro pobora TPUK,
porpaMMHpPOBaHKE BUPTyaabHON Moaenu B cpene TRIK Studio, c6opka u 3amyck peaabHOTO
pobora; M3yuennme u mporpammupoBaHue maratomiero pobora ROBOTIS  OP3,
pOrpaMMHPOBaHKUE BUPTYaJIbHOW MOJENM B TMakKeTe MpuKIaaHbix mporpamMm Robot Operating
System, 3amyck peanbHOT0 po0OoTa.

r) MeTtoauyeckue yka3aHus 10 OpraHU3aluyi CaMOCTOSTEIbHON pabOThI CTY/AEHTOB:

— CamocrosTenbHas (BHeayIuTOpHas) paboTa CTYACHTOB COCTOUT B MpOpadOTKe
JEKIMOHHOTO MaTepuaia, Y4eOHO-METOJWYECKON JIUTepaTypbl UM  HHTEPHET-PECYPCOB,
BBIIIOJIHEHUH JIOMAITHUX 3a/aHuil, TOATOTOBKE K BBIMOJHEHUIO MPAKTHUYECKUX 3a/JaHUi,
MOJIFOTOBKE K c/jaue HK3aMeHa.

— CamocrosTenbHas (ayauTopHasl) paboTa CTYICHTOB 3aKJIIOYAETCSl B BBITOJHECHHH
MpoBepOoYHBIX padoT. [IpoBepouyHbie pabOTHI MPEACTABISAIOT COOOW MHUCHMEHHBIE OTBETHI HA
BOMPOCHI, 33JaHHBIE TIPENoJaBaTelIeM, a TaKXe TECTOBBI KOHTPOJIb C INPUMEHEHHEM
ABTOMATHU3UPOBAHHOW 00yJaroIel CUCTEMBI.

12. Ilepeuens yueOHOIi TuTEepaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— Lynch K. M. Modern Robotics: Mechanics, Planning, and Control / K. M. Lynch, F. C.
Park. — Cambridge : Cambridge University Press, 2017. — 544 p.

— Robotics: Modelling, Planning and Control / B. Siciliano, L. Sciavicco, L. Villani, G.
Oriolo. — London : Springer, 2009. — 632 p.

— Spong M. W. Robot Modeling and Control / M. W. Spong, S. Hutchinson, M.
Vidyasagar. — Hoboken, NJ : John Wiley & Sons, Inc., 2020. — 608 p.

0) IOTIOTHHUTENBHAS JIUTepaTypa:

— Niku S. B. Introduction to Robotics: Analysis, Control, Applications / S. B. Niku. —
Hoboken: Wiley, 2020. — 528 p.

— Principles of robot motion: theory, algorithms, and implementation / H. Choset, K. M.
Lynch, S. Hutchinson [et al.]. — Cambridge : MIT Press, 2005. — 626 p.

— bpoitane T. BcerpamBaemble poOOOTOTEXHUYECKHE CHUCTEMBI: MPOCKTHPOBAHHE U
NpUMEHEHHE MOOUJIBHBIX pOOOTOB CO BCTPOCHHBIMU cucTeMamu ympasieHusi / T. Bpoiininb. —
MockBa, MxeBck : UHCTUTYT KOMIIBIOTEPHBIX McciaeaoBanuid, 2012. — 518 c.

— Kpeiir /1. Jlx. BBenenue B poboroTexnunky. Mexanuka u ynpasienne / J[. Jx. Kpeiir.
— Mocksa, WxeBck : MTHCTUTYT KOMIBIOTEPHBIX UccienoBanui, 2013. — 564 c.

— JlykunoB A. II. [IpoekTupoBaHME MEXaTPOHHBIX W POOOTOTEXHHUYECKHX YCTPOMCTR:
yuebnoe nocodue / A. I1. Jlykunos. — CIIO. : U3natensctBo «Jlanby», 2012. — 608 c.

— Eropos O. JI. Po6oTorexnnueckue mexarporHsie cucrembl: yueOnuk / O. JI. Eropos,
1O. B. Ilonypaes, M. A. byiinos. — M. : ®I'bOY BIIO MI'TY «CTAHKHWH», 2015. — 326 c.


https://lms.tsu.ru/course/view.php?id=22470

B) pecypchl cetu HTEpHET:

— OTKPBIThIE OHJIAH-KYPChI

- Modern Robotics 1
URL: http://hades.mech.northwestern.edu/index.php/Modern_Robotics (mata oOpaieHus:
16.03.2022)

13. Ilepeuenb HH(POPMALMOHHBIX TEXHOJIOTHIA

a) JIMLIEH3UOHHOE U CBOOOTHO PaCIpOCTPAHIEMOE TPOrpaMMHOE 00eCIICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bxitogaet mpuaoKeHHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOJMYHO JAOCTYIHBIC 0Osaunbie TexHoyoruu (Google Docs, SIuaekc quck u T.1.);

— ycrmoBHO-OecrutaTHOe mporpammHoe obecreuenne: CoppeliaSim, Microsoft Visual
Studio Community;

— Oecrutatnoe mporpammuoe obecrneuenue: TRIK Studio, Ubuntu, Robot Operating

System;

0) UH(pOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI:

— DNEeKTPOHHBIN KaTajuor Hayunoint o6ubnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DneKkTpoHHas oubnuoreka (peno3uTOpHii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynpsranr cryaenra — http://www.studentlibrary.ru/
— ObpazoBatenbHas mwardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue

AynuTopuu sl IPOBEICHUS 3aHATUN JTEKIIMOHHOTO TUIIA.

AyauTopuun JUIsl POBEJIEHUS NMPAKTHUYECKUX 3aHATHN, WHIUBUIYATBHBIX M TPYIITOBBIX
KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS M IPOMEKYTOYHOM aTTecTaliu.

[Tomerenust a1 CaMOCTOSTENIbHONW PaOOThI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOW U
JOCTYNOM K ceTH VHTepHEeT, B AJIEKTPOHHYIO HH()OPMAIMOHHO-00pAa30BaTEILHYIO Cpely U K
WH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynmutopun  JJis  TPOBENEHUS] 3aHATHUH  JIEKIMOHHOTO M CEMHUHApPCKOro  THUIMa
WHIUBUIYAIBHBIX M TPYMIOBBIX KOHCYJIbTAIMH, TEKYIIETr0 KOHTPOJSA M MPOMEKYTOUHOU
aTTeCTalluy B CMEUICHHOM (hopmaTe («AKTPY»).

15. Uudopmanusi o pazpadboTunkax

®ponos Oner FOpreBuy, kanauIaT PU3NKO-MaTEeMaTHYECKUX HAYK, JIOICHT, Kadenpa
MPUKJIATHOW Ta30BOM JUHAMUKH M TOpeHHs, pusnko-rexuudeckui paxynerer HU TI'Y, nonent


http://hades.mech.northwestern.edu/index.php/Modern_Robotics
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/
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