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BBEJEHHUE

CamocrosiTenpHas paboTa 0O0yJaIOUIMXCS SBISETCS HEOTHEMIIEMBIM DJIEMEHTOM H3y4YCHHUS
mucuutuinHel «Mcropus u punocodus HOBoBBeeHUI (HA aHTTTMHCKOM SI3BIKE ).

CamocrosiTenpHass paboTa OOydyaromMXCAd MPEANojaraetT H3ydeHHe TEOPETUYECKOTO
MaTepuaja 1o akTyaJbHbIM BOIIPOCAM JMCUUIUIMHBI U BBIIIOJIHEHUE 3a/laHUN B XOJI€ MOJATOTOBKU K
MIPaKTUYECKUM 3aHATHUAM. PEKOMEHIyeTcsi caMOCTOSITEIbHOE H3y4eHHE JOCTYNHOW YyueOHOH u
Hay4YyHOU JIMTEpaTyphl, HOPMAaTUBHO-TEXHUUECKUX JOKYMEHTOB, 3aKOHOJaTeIbCTBA PD.

CamocCTOSITEeIbHO M3YYEHHBIE TEOPETHUYECKHE MaTepUaibl 00CYXKIAIOTCS HAa MPAKTHYECKUX
3aHATUSX U BXOJSAT B BOIIPOCHI ISl MOATOTOBKH K SK3aMEHY.

B nporecce camocTositenbHON paboThl 00yUaronuecs:

OCBaMBAIOT MaTepuall, MPEUIOKEHHBIM UM Ha JIEKIUOHHBIX U IPAKTHYECKUX 3aHATUAX C
MIPUBJICYEHUEM YKa3aHHOMW MIPENOIAaBATENIEM JIMTEPATYPBI;

TOTOBATCSA K MPAKTUYECKUM 3aHATUSM B COOTBETCTBMM C HHAWBUIYaIbHBIMU /WM
TPYNIIOBBIMU 33/IaHUSMU;

BEJyT MOArOTOBKY K TEKYILEH aTTecTalluu U MPOMEXYTOUHOM arTecTanuu (3K3aMeH) 1o
JAaHHOMY KypCy.

Henstmu camocTosTeTbHONU paboThl 00yUYaIOIINXCS SABIISIOTCS:

(hopMHpOBaHKE HaBBIKOB CAMOCTOSITEIbHOM 00pa30BaTeNIbHOM 1€ TEIBHOCTH;
BBISIBJIEHHE M YCTpaHEHHE OOy4arolmMMHCs IpoOeoB B 3HAHUAX, HEOOXOAUMBIX IS
W3Y4EHHUS JaHHOTO Kypca;

OCO3HAHHE POJIK M MECTa W3y4aeMOM NUCIUILIMHBI B 00pa30BaTeIbHON Mporpamme, Mo
KOTOPOil 00y4ar0TCsl CTYI€HThI MarucTpaTyphl.

1 O0mme TpeGoBaHUA

CamocrosTenbHas pa60Ta 06yqa}om1/1xc>1 10 HAIIPpaBJICHUIO IIOATOTOBKHU MArucCTpaTypbl

(15.04.06

«MexaTpoHHKa HW pPOOOTOTEXHWKA») JHOJDKHA OBITh oOecreueHa HEO0OXOMMBIMH

y‘le6HHMH U MECTOANYCCKUMU MaTC€pUuajlaMu:

OCHOBHOH M HOHOHHHTCHBHOﬁ HHTepaTypOﬁ;

JACMOHCTPAIUMOHHBIMHA MaTCprualaMu, IMPCACTABJICHHBIMH BO BPCMA JICKOHUMOHHBIX H
IPAKTHUICCKUX SaHHTHﬁ;

MCTOAUYCCKUMHU YKA3AHUAMU 110 IPOBCACHUIO IPAKTUYICCKUX SaHHTHﬁ;

HHCTPYKIUSAMH 110 BBIIIOJHCHUIO TPYIIIOBBIX W HHAWBUAYAJIBbHBIX 3aJJaHuMl B XOJ€
NMOATOTOBKHU K MMPAKTUYCCKUM 3aHATUAM,

NEpCUYHEM BOIIPOCOB, BBIHOCHUMBIX Ha 3K3aMCH.

2 Buabl caMoCTOATEIbHOI PadoThI CTYICHTOB

CamocrosarenpHass paboTa oOOyJarommxcss TMpUd HU3YYCHUH JAaHHOW  JUCIMILTUHBI
MPENIoaraeT CIeAyIolue BHUIBI pabdOT, HX TPYAOEMKOCTh B dYacaXx U (OPMBI KOHTPOJIA,
npecTaBiIeHHbIE B Tabnwmie 2.1.



Tabmuua 2.1 — Buzsl caMoCTOATENbHOM pabOThl 00yYaromuXxcs

[IpumepHoe
Ne HaunmenoBanue paGoTel KOJINYECTBO ®opMa KOHTPOJIA
4acoB
1 | IloaroroBka K TECTUPOBAHUIO 12 Tect
Brictymienue (oknang) Ha
2 | [ToaroToBka K BBICTYIUICHHIO (JIOKIALY) 11 ST
3 [ToaroroBka MynbTUMEAUINHON 13 MynbsTumMenuiiHas
MIpe3eHTalH MIPE3CHTALIMS
4 | IlogroToBka K AUCKYCCHH 13 Huckyccns
Hanucanue koHcnekra
5 12 KoHcnekT camMmonoiroToBKu
CaMOIOArOTOBKH
6 [ToaroroBka kK ycTHOMY Orpocy / 12 VYerHeiit onpoc /
co0ece10BaHuUI0 cobeceioBaHNE
CocraBiieHr€e CBOJTHOM TaOIUIIBI / Cropuas (0bobmaiomas)
7 N 4 Tabnuia / MeHTaIbHas KapTa /
MEHTaJIbHOMN KapThl / rpag-cXeMsl
rpad-cxema
8 BrimonHenue keiic-3aganus / mpoeKTa 18 Keiic-3amanue / mpoekt
9 | Hamucanwme scce 5 Occe
10 | IToxmroroBka m cmada dK3aMeHa 36 DK3ameH
Bcero yacoB camocTosTe1bHON pabOTHI 136

3 IloaroTroBKa K NPaAaKTHYECKUM 3AHATHAM

ITpy MOATOTOBKE K MPAKTHYECKMM 3aHATHAM HEOOXOIMMO IOJIb30BATHCS METOANYECKUMHE
YKa3aHHUSAMH T10 TPOBEICHHUIO MPAKTHIECKUX 3aHSATHIA M0 JaHHOW JUCIMIUINHE ¥ HHCTPYKIIHSMH TIO
BBITIOJIHEHUIO TPYIIOBBIX W HWHIMBUAYAIbHBIX 3aJ@HUN B XOJ€ MOATOTOBKH K INPAKTHYECKUAM
3aHATHUSM, TPEICTABICHHBIME B 3JIEKTPOHHOM Kypce «Mcropust u dhuiocodust HOBOBBeAeHHH (Ha
aHIJIMICKOM s13bIKe)» Ha matdopme Moodle.

B xoze moAroToBKH HEOOXOAUMO:

1. BbIMOJHUTH JOMalIHEe 3aJaHue, TIOJIYYCHHOE Ha TpeAbLaymeM 3aHsaThu. Ecim
Hpeaplayliee 3aHiaTHe ObLJIO MPOIYIICHO, BBISICHUTH JOMAIHEE 33JaHUe Y CTapOCTHI
rpymnmnel. OnucaHue 3alaHui TakKe MPEICTAaBICHO B 3JCKTPOHHOM Kypce «Mcropus u
¢bunocodus HOBOBBEAEHHH (Ha aHTIIMICKOM s3bIKe)» Ha miathopme Moodle.

2. Tlo3HAKOMHUTBCS C TEMOH CIICAYIOIIETO MPAKTUYECKOTO 3aHSTHSI.

3. U3yuuth mMarepuaibl, MPEICTABICHHBIC B AJIEKTPOHHOM Kypce «Vctopust u puiocodust
HOBOBBEJCHMI (HAa aHIIIMACKOM s3bIKe)» Ha Iutardpopme Moodle, u mnpouurath
PEKOMEH/IOBaHHbIE pa3/ielibl y4eOHOTO MOCOOUs.

Tembl IPaKTHYECKUX 3aHATHH:

Tema 1: Robotics as a History of Innovation.

IMpakrnyeckoe 3ansitue 1.1: The Course Introduction.
IMpakTuyeckoe 3ansaTue 1.2: Mankind's Dream.

IMpakTuueckoe 3ansTue 1.3: A Brief History of Robotics.
Ipakruueckoe 3ansirue 1.4: I1s Robotics a Field of Engineering?
IpakTuyeckoe 3ansarue 1.5: The Scope of Robots
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Tema 2: Innovations and Industrial Revolutions.

IMpakTuueckoe 3ansaTue 2.1: Innovations and Inventions.

Ipaktuueckoe 3ansarue 2.2: Industrial Revolutions: Definitions, Causes and
Consequences.

IpakTuueckoe 3anusTue 2.3: Innovation: Key Issues.

IpakTuuyeckoe 3ansitue 2.4: From Industry 1.0. to Industry 4.0.

Tema 3: Philosophy of Innovation.

IpakTuueckoe 3austue 3.1: The Pros and Cons of Innovation.
IMpakTuueckoe 3ausarue 3.2: Is Ethics of Robotics about Robots?
IMpaxkruueckoe 3ansitue 3.3: New Technologies as Going Beyond.
IMpakTuueckoe 3ausTue 3.4: Human-Robot Interaction.

Tema 4: Future of Robotics.

IpakTuueckoe 3austue 4.1: Living in a Digital World.

IpakTuueckoe 3ausarue 4.2: Science Fiction Is Becoming Science Fact.
IMpakTuueckoe 3ausrue 4.3: Future Challenges in Robotics.
IMpakTuueckoe 3austue 4.4: Becoming an Innovator: My way in Robotics
Ipakruueckoe 3anstue 4.5: The Course Conclusion: Presenting projects.

4 TecTOoBbLIE 3a1aHUSA

JlaHHBIN pazzien CONEPKUT IMPUMEPHbIE TECTOBbIE 3a/laHus, KOTOpbIE IpeaIaraiTcs
oOyuaronuMcsi B paMKax oayieKTpoHHOro kypca «Mcropuss u ¢unocoduss HOBOBBeAeHMI (Ha
AHTJIMACKOM  sI3BIKE)», peann3oBaHHOro Ha miarpopme Moodle, a1 KOHTpOJs yCBOCHHS
TEOPETUYECKOT0 MaTepHaa o TemMam Kypca.

IIpumep TECTOBOIrO 3aJaHUSA:

1.What term is used to address the issues connected with the massive technological shift
from analogue to digital electronics?

a) digital evolution

b) digital revolution

c) digital transformation

d) digital transfer

2. Who created a mechanical duck that could eat, drink, squawk and eject the waste
products?

a) Jacques de Vaucanson

b) John Dee

c) Pierre and Henri-Louis Jaquet-Droz

d) Leonardo da Vinci



3. In 1973 an industrial automation company from Germany developed the FAMULUS
robot having six electric motor-driven axes that helped it to a larger extent imitate the human arm
mechanics and its motion. What was the company’s name?

a) FAMULUS

b) PUMA

c) KUKA

d) ASEA

4.What theory was developed based on a deep analysis of several thousands of invention
patents that led to formulating 40 principles of inventing?

a) Theory of Inventing

b) Theory of Inventive Problem Solving

c) Theory of Problem Solving

d) Theory of Creative Problem Solving

5. Who formulated the basic principles of information transformation and feedback control,
giving birth to cybernetics?

a) Ludwig von Bertalanffy

b) Claude Shannon

¢) Max Planck

d) Norbert Wiener

6. What innovative concept made the idea of computer networks a reality?
a) packet switching

b) packet coding

c) packet decoding

d) packet recording

7. What is determined as an ecosystem stimulating and nurturing the best ideas and
attracting the brightest talents?

a) an innovation culture

b) an innovation cluster

C) an innovation resource

d) an innovation platform

8. What field of robotics seems to be one of the most dynamic in the context of its
developments and one of the most controversial in the context of its applications?

a) industrial robotics

b) educational robotics

c) social robotics

d) medical robotics

9. What is the name for a technology that provides human-thing and thing-thing interactions
through a network combining information sensing equipment and systems?

a) The Internet of Things

b) The Internet of Ideas

¢) The Internet of Knowledge

d) The Internet of Environment

10. When do robots and artificial intelligence perform best, according to Kate Darling?
a) when we design them to substitute humans
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b) when we design them to change the way of human-robot interaction
c) when we design them to transform the physical reality
d) when we design them to be supplemental tools

S IlpuMepHbIi IepeYeHb TeM IJI BBICTYIICHUS (J0KJIaa) HA 3aHATUHI

. Four stages of early developments in robotics.

. Different types of robotic solutions.

. Industrial revolutions: Definitions, causes and consequences.

. Disruptive innovations in robotics.

. History of inventions (innovations) in mechatronics and robotics.

O~ wWNEF

6 IlpumepHbIii epeyeHb TeM IS MYJIbTUMEANHHBIX NPe3eHT Al

. Four stages of early developments in robotics.

. Different types of robotic solutions.

. Industrial revolutions: Definitions, causes and consequences.

. Disruptive innovations in robotics.

. The history of inventions (innovations) in mechatronics and robotics.

g wN -

7 IlpuMepHbIii IepeYeHb TeM IS AUCKYCCHIt

1. The role of the History and Philosophy of Innovation discipline in teaching master’s
students majoring in Mechatronics and Robotics.
. The contemporary world’s realms in the context of digital revolution.
. The origins of robotics.
. Key characteristics of robotics as a scientific and technological branch.
. The term of industrial revolution.
. Key characteristics of robotics in the context of innovation.
. Is the ethics of robotics about robots?
. How to interact with robots in a proper way?

O~NOOT A~ WN

8 IlpuMepHbIii NepedeHb TeM JIsi KOHCIIEKTOB CAMONOAT0TOBKH

. Definitions of innovation and invention.

. The benefits and shortcomings of innovation development.

. Ethical issues of innovation.

. Definitions of digital citizenship, digital rights and digital literacy.
. Characteristic features of innovative activity.

O wnN -

9 IIpuMepHBIi NepeYeHb BONPOCOB Al YCTHOIO onpoca / codeceqoBanus

. Definitions of innovation and invention.

. Benefits and shortcomings of innovation development.

. Ethical issues of innovation.

. Definitions of digital citizenship, digital rights and digital literacy.
. Characteristic features of innovative activity.

OB~ wWNPE



10 IlpumepHbIii epeYeHb TeM VIS COCTABJIEHHUS CBOJHBIX TA0IUI / MEHTAJBHBIX KapT /
rpag-cxem

. Key terms of robotics.

. Branches of robotics.

. Different types of robotic solutions.

. Robotic solutions of the 21 century.

. A collection of resources «Ethics of Robotics».
. Human-robot interaction: Problem solving.

OO, WN B

11 IlpumepHbIil NepeyeHb TEeMATHK Kelc-3aJaHuil / TIPOEKTOB

. Characteristic features of the invention / innovation.

. Information about the inventor / innovator.

. Historical and socio-economic background of the invention / innovation.

. Technical and technological background of the invention / innovation.

. The contribution of the invention / innovation to the development of mechatronics and

g wN -

robotics.

12 TloaroroBKa ncce

. A content analysis of robotics as a term.

. The pros and cons of robotic solutions for the society.
. One’s own interest and/or experience in robotics.

. Industry 5.0: Where to go next?

. Future of Robotics: Incredible ideas.

g~ WN B

13 IlepedyeHb IK3aMeHAIIMOHHBIX BOIIPOCOB

1. The contemporary world’s realms. 2. The term of digital revolution. 3. The terms of robot and
robotics. 4. The origins of robotics. 5. A historical outline of robotics. 6. Four stages of early
developments in robotics. 7. The essence of early developments in robotics. 8. Four stages in the
history of industrial robotics. 9. Different types of industrial robots. 10. Robotic solutions:
classification. 11. The terms of innovation and invention. 12. The nature of innovation. 13. The
essence of invention. 14. Integrating innovation and invention. 15. The term of industrial revolution.
16. Four industrial revolutions: general characteristics. 17. Four industrial revolutions: causes. 18.
Four industrial revolutions: consequences. 19. The impact of revolutionary inventions. 20. The role
of disruptive technologies. 21. The cause-effect interplay. 22. Innovation as a process. 23. The
benefits of innovation. 24. The shortcomings of innovation. 25. The advantage-disadvantage
balance of innovation. 26. The essence of ethical issues. 27. Ethical issues in the context of
innovation. 28. Ethical issues emerging from advances in robotics. 29. The essence of ethical issues
in robotics. 30. Innovation as ‘going beyond’. 31. A breakthrough in the context of revolution. 32.
The role of breakthrough technologies. 33. Breakthrough technologies in robotics. 34. The
challenges of living in a digital world. 35. The key terms in the context of the digital. 36. The
innovation mode of living in a digital world. 37. The controversial issues of living in a digital



world. 38. Robotics in terms of the future. 39. The essence of a ubiquitous society. 40. The role of
robotics and artificial intelligence. 41. Future challenges in robotics. 42. The idea of being an
innovator. 43. An innovator’s personality. 44. An innovator’s mindset and skills. 45. The role of
innovative environment.

3AK/IIOYEHUE

BbinosiHeHne METOAMYECKUX YKa3aHWM [0 OpraHu3aluy CaMOCTOSITEIbHOW paboThl IO
mucuutuinae «Vctopust u gunocodus HOBOBBEIACHUH (HA AHIJIMHACKOM SI3BIKE)» CIOCOOCTBYET
YCIEIIHOMY €€ OCBOEHHIO M Pa3BUTHUIO Y 00y4JaroUIMXCs HAyYHOTO MHUPOBO33PEHHUS, TOTOBHOCTH U
CIIOCOOHOCTH peuiaTh NpoQeccruoHalbHbIE 331a4i B 00JIACTH MEXaTPOHUKU U POOOTOTEXHUKHU Ha
OCHOBE KOMIIJIEKCHOTO aHaJli3a HOBOBBEJICHUI B HCTOPUUYECKOM TPaHCCIEKTUBE, UX OCMBICIICHUS B
KOHTEKCTE CYIIECTBYIOLIEH Hay4HOW MapaJurMbl U IPOTHOZMPOBAHMSI HAYYHBIX, TEXHUYECKHX U
TEXHOJIOTUYECKUX TPEHIOB.

B nenom mucruminuna «Mctopus u guiocodusi HOBOBBEACHUN (HA aHIJIMICKOM SI3BIKE)»
HampaBJIeHa Ha OBJaJieHue OOy4JaloUIMMUCS HAyYHO-METOJOJOTHYECKHMM O0a3MCcOM B KOHTEKCTE
aHaJli3a HOBOBBEJCHHMH B HMCTOPUYECKOW TPAHCCIEKTUBE, PA3BUTHIO MUX YMEHHUS OCYILECTBISATh
MH(OPMALMOHHBIN MOUCK U MATEHTHBIE UCCIIEI0OBAaHUS B 00JIACTH MEXaTPOHUKHU U POOOTOTEXHUKH,
HABBIKOB KOMIUIEKCHOIO aHaju3a HOBOBBEJIEHUII B HCTOPHUYECKONM TpPAHCCIEKTHBE, HABBIKOB
npodeccnoHaIbHON KOMMYHUKAIIMM Ha aHTJIMICKOM SI3bIKE M YMEHUSI 0OPMIISITh U MPEACTABIAThH
pe3yNbTaThl MPOEKTHON AESITETbHOCTH.

VYcnemuoe ocBoeHue guctuinimHbl  «Mcropuss u  ¢dunocodus HOBOBBeneHUW (Ha
AHTJIMHCKOM $I3bIKE)» M CHOPMHUPOBAHHBIE KOMIIETEHIIMM HAXOASTCS B TECHOW B3aUMOCBSI3U C
muciummuHamMu - «[IpodeccnoHanbHbIl  MHOCTPAHHBIA — S3BIK»,  «METOJOJIOTHS ~ HAay4dHOTO
TBOpuecTBa» U «TEeXHOJIOrHYecKoe MpeAnpUHUMATEIbCTBO» B paMkax peanmzyemoir OITOII mo
HaIpaBJICHUIO TIOArOTOBKH Maructparypsl 15.04.06 «MexarpoHuka U poOOTOTEXHUKAY.

CnucoK peKOMeHyeMOi JTUTePaTypPbl

Kopuunoe M. K.  Hcropuss wumKeHepHOTO 1ema : ydeOHOe TMocoOue i BY30B
[Dnexrponnsiii pecype] / M. K. KopaunoB. — 2-e usn., ucnp. u gon. — Mocksa : M3marenscTBo
Opaiit, 2022. — 220 c¢. — Pexxum noctyma : https://urait.ru/bcode/495839 (nmata oOpamieHus:
24.01.2022).

Pynu A. 1. Wctopus u ¢unocodus Hayku M TEXHUKHU : ydeOHOe mocodue [DIeKTPOHHBIN
pecypc] / A. . Pynu, O. B. XnebuukoBa. — Omck : OMI'VIIC, 2017. — 231 c. — Pexwum nocryna :
https://e.lanbook.com/book/129204 (nara obpamenus: 24.01.2022).

lanoBanoB B. ®. ®unocodckue mpoliemMbl HAYKH M TEXHUKU : YYeOHUK Ui BY30B
[DnexTponnsblii pecypc] / B. @. llanoBanoB. — 2-e u3A., ucnp. u jgon. — Mocksa : M3narenscTBo
KOpaiit, 2022. — 248 c¢. — Pexum gocryma : https://urait.ru/bcode/490456 (mata oOpatieHus:
24.01.2022).

MengeneB M. 0. Neural networks fundamentals in mobile robot control systems : yue6Hoe
nocobue / M. FO. Mengenes, A. E. Kynbuenko. — Poctos-Ha-/{ony : KOOV, 2020. — 144 c. — Pexum
noctyna : https://e.lanbook.com/book/170316 (nata obpamenus: 20.12.2022).

Hlapeiruna JI. U. Russian electronics chronology : Mmonorpadus [Onexkrponnstit pecype] / JI.
N. IMapeiruna. — Tomck : TYCVYP, 2010. - 102 c¢. — Pexum pocryna
https://edu.tusur.ru/publications/756 (nata obpamenus: 20.12.2022).

HIunmuaa E. H. English for master’s students in innovation : ydeGHOe mocobue
[Dnextponnsiit pecype] / E. H. llumuna, E. I'. Eunna. — Tomck : TYCVYP, 2019. — 98 c. — Pexum
noctymna : https://edu.tusur.ru/publications/9105 (nata o6pamenus: 20.12.2022).
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Orloff M. A. Inventive thinking through TRIZ: A practical guide / M. A. Orloff. — 2nd ed. —
Berlin : Springer, 2006. — 352 p. — Pesxxum noctyna : https:/link.springer.com/book/10.1007/978-3-
540-33223-7 (nara obpamenus: 20.12.2022).
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