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1. Ilnanupyemblie pe3yabTaThl 0CBOCHHUS THCHMIIJIHHBI

Kon xomnerennuu 3Hanus YmMmenus
OK 02 Ucnonb3oBath [Ipuemsl cTpykTypupoBanust | OnpeaensiTb He0OOXOAUMBIE
uHpopManun UCTOYHUKH UH(POPMALUU

COBPEMECHHBIC CPE/ICTBA
MIOWCKa, aHAJIHN3a U
UHTEPIpETANN
uHbOpMaIUU U
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBITTOJIHEHUS 3a/1a4
npodeCcCHOHAILHON
JICSITeIIbHOCTH
OK 04 DddextuBHO
B3aMMO/ICVICTBOBATH U
paboTaTh B KOJUICKTUBE H

OpranuzoBbIBaTh padboTy
KOJUJIEKTHBA U KOMaH]1bl;
B3aUMOJICUCTBOBATH C

KOJUJIEraMH, PYKOBOJICTBOM,

IIcuxoornuecKknx OCHOB
JIeATCIIbHOCTH KOJIJICKTUBA,
IICUXOJIOTHYECCKHUE

0COOCHHOCTH JINYHOCTH;

KOMaH/JIe
OCHOBBI HpOCKTHOI\/JI JC€TbMHU B XO/1€
TS TeTbHOCTH npodeccnoHaIbHON
JeATSIILHOCTH
0COOCHHOCTH COL[ATBHOTO IPaMOTHO HU3JIaraTh CBOU

MBICITH U 0DOPMIIATH
JIOKYMEHTBI T10

npodeccuoHaIbHOM
TEMaTHKe Ha

TOCYJTApPCTBECHHOM SI3BIKE,

OK 05 OcymecTBasaTh
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIMIO Ha
rOCy1apCTBEHHOM SI3bIKE
Poccutickon denepauuu ¢

U KYJIbTYPHOTO KOHTEKCTA;
npaBuia opopmIICHUS
JIOKYMEHTOB U IIOCTPOEHUS
YCTHBIX COOOIIEHUI

y4ETOM 0COOEHHOCTEH
COLIMAJIBHOTO U IIPOSIBJIATH TOJIEPAHTHOCTH B
KYJIBTYPHOI'O KOHTEKCTa pabouyeM KOJJIEKTUBE
IIpaBuna nocrpoeHus [TonumaTh 00U CMBICT

YETKO TIPOU3HECEHHBIX
BBICKa3bIBaHUI Ha
KOHKPETHBIC TEMBI Ha
WHOCTPAHHOM SI3bIKE
(mpodeccronanpHbIE U
OBITOBBIE), TIOHUMATD
TEKCTHI Ha 0a30BbIE
po¢eCCHOHAIBHBIC TEMBI

OK 09 ITonb30oBaThcs
npoQeCCHOHAIbHON
JTOKyMEHTaluen Ha
roCyJJapCTBEHHOM U

WHOCTPAHHOM SI3bIKax

IMPOCTBIX U CIIOKHBIX
MPEIJI0KEHUN Ha
HWHOCTPAaHHOM A3BbIKC Ha
poQeCCUOHAIBHBIE TEMBI
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2.CTpyKTypa M coaep:kaHue NUCHUILINHBI «MHOCTpaHHBI fA3BIK B NpodeccHoHATbHOM

ACHATCJIbHOCTH

2.1. O0beM JUCHUILINHBI H BBl Y4eOHOH padoThl

Bun yueOHOM nesaTeTbHOCTH Bcero KoJs-Bo yacoB B

(ak.4.) cemMecTpe (aK.4.)

3 cemecTp 4 cemectp
Y4yeOHasi Harpy3Ka o0y4aroumerocsi 180 32 36
U3 Hux:
YueOHble 3aHsTHA (BCEr0): 152 76 76
Ypok
Jlexknus
[IpakTuueckoe 3anarue (Cemunap) 144 72 72
JlaboparopHoe / [IpakTudyeckoe 3aHATHE O
MOArpyIIam
Koncynpranuu 8 4 4
CamocrosiTesibHas padora 28 14 14
Bun npomexyTouHOM arTecTanuu 3,4 HuddeperunrpoBaHHbIit
ceMecTp 3a4eT

2.2. TemaTnuyecKMii IJIAH U COJAEPKAHNE TUCHUNIMHBI

Bua yueOHo#i 1esiTe IbHOCTH (AK.4.)
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3 Cemectp
Pa3zpnen 1. BBenenne B MeXaTpOHUKY, OCHOBHBIE IIOHATHS
Tema 1. BBeneHue B MEXaTPOHHUKY, 6 1
omnpezenenue u ocHoBHbie koHenmu (What is
mechatronics?)
Tema 2. Ucropuueckuit 0030p pa3BUTHA 6 1
mexatponuku (Historical perspectives)
Tema 3. OCHOBHBIE NPUHIUIBI U KOHIEITIIMA 6 1
mexatponuku (Basics of mechatronics)
Tema 4. OcHOBHBIE TEPMUHBI U ONPEIEIIECHNUS, 6 1
HCIOJIb3yeMble B MexaTponuke (Basic
definitions)

Pasznea 2. UcTtopusi pa3BUTHSI MEXaTPOHUKH KaK HAYKH




Tema 5. Hcropuueckoe pa3BuTue 6
MCXaHUYCCKUX, DJICKTPUICCKUX W SJICKTPOHHBIX
cucrem (Historical development of mechanical,
electrical and electronic systems)

Tema 6. KpaTkast uctopusi pa3BuTHs CUCTEM 6
obparnoii cs3u (A brief history of feedback

control)

Tema 7. MexaTpoHMKa KaK CUCTEMHBIN MOIXO/T 6

K IIPOEKTUPOBAHUIO, pa3pab0TKE U BHEAPEHUIO
CIIOKHBIX MHKEHEpHBIX cucteM (Mechatronics
as a system approach to the design, development
and implementation of complex engineering
systems)

Tema 8. MonenupoBanue GU3NIECKUX CHCTEM: 6
criocoObl muTerpanuu (Physical system
modelling: ways of integration)

Pasnea 3. OcHOBBI MeXaTPOHUKH U YIIPABJIeHHE CHCTEeMAMM

Tema 9. OyHKIIMN MEXaTPOHHBIX CUCTEM 6
(Functions of mechatronic systems)
Tema 10. Hnrerpamnust 06pabotku nHbopmMamm 6

(mporpammuoe obecrieuenue) (Integration of
information processing (software))

Tema 11. Jlatunku u npuBoasr (Sensors and 6
actuators)
Tema 12. YnpaBieHue BBOJIOM-BBIBOIOM 6

mukpormporieccopa (Microprocessor input-output
control polling and interrupts)

4 Cemectp
Pasnea 4. MexaTpoHHbIE CHCTEMBbI H YIIPABJICHHE
Tema 13. Cucremsl u ynipasienue (Systems and 6
controls)
Tema 14. KomnbroTepsl ¥ JIOTHYECKUE CUCTEMBI 6
(Computers and logic systems)
Tema 15. [IporpammHoe obecnieuenue u coop 6
nansbIx (Software and data acquisition)
Tema 16. PobotoTtexnuka (Robotics) 6
Paspnea S. IlporpaMMupoBaHye U NIPOEKTHPOBAHNE B MEXaTPOHUKE
Tema 17. TIporpammupoBanue poootos (Robot 6
programming)
Tema 18. IlpoexTupoBanue Moayist uaTepdeiica 6
pob6ora (The design of human-machine interface
module)
Tema 19. MuxeHepus MeXaTpOHHUKH 6
(Mechatronics engineering)
Tema 20. MnTerpamnus yrpaBieHHsI pUCKaMH B 6

nporiecce npoektupoBanus mamuH (Integration
of risk management into the machinery design

process)
Pa3nen 6. IlepcieKTUBBI M pellleHHs] B MEXaTPOHUKE U ABTOMATH3aALUH
Tewma 21. Pemenus B 00;1acTi MEXaTPOHHUKHU 6

(Mechatronics solution)




Tema 22. Bynymee mexatponuku (Future of 6 1
mechatronics)
Tema 23. [IpuMeHeHre aBTOMATH3AIMN U 6 1

pobororexuuku B mpou3BoacTee (Manufacturing
applications of automation and robotics)

Tewma 24. O630p Kapbepbl HHKEHEPA- 6 2
Mmexatponuka (Mechatronic engineer career
overview)
KoncyabTanuu 8
IIpomeskyTOUHAS aTTeCTALMS 3.4 cemecTp
Bcero | | 144 | | | 28

3. KoHTpoab 1 olleHKA pPe3yJIbTATOB OCBOEHHS THCHHUIIJIHHBI

Tekymuii  KOHTPOJIb  YCHEBAGMOCTH W INPOMEXKYTOYHAs  aTTecTalus  O0yYaromuxcs
OCYILECTBIISIOTCS C IPUMEHEHUEM OIICHOUHBIX MAaTEPUAIIOB TI0 JUCHUIUTHHE (TpriiokeHune Ne 1 -
Ne 2 k pabodyeit mnporpamMme AHMCHUIUIMHBI), BKJIIOYAIONIMX OTKPHITYHO (IOCTYIHYH K
OIMyOJIMKOBAHHUIO) U 3aKPBITYIO (HE pa3MeliaeMyro B CBOOOHOM JOCTYIIE) YacTH.

4. YcaoBusi peajn3anum I CHUIITHHbBI

4.1. YueOHO-MeTOAUYeCKOe U MHPOPMAIITHOHHOE O0ecrieueHne PeaaTu3auu JMCUUILITUHbI
4.1.1. OcHoBHAas JIUTEpPaTYpAa:

OcHoBHas nuTeparypa:

1. ABneeBa, H.A. Mexarponuka u podororexnuka = Mechatronics and robotics [Tekct] / H. A.
ABneeBa; MuHHCTEPCTBO HayKM M BbIciiero oOpasoBanus Poccuiickoit ®enepanuu,
@denepanbHOe TOCYAApCTBEHHOE OIOJDKETHOE 00pa3oBaTeNbHOE YUPEXKJEHHE BBICIIErO
oOpazoBanusi  «BrnaguMupckuii  rocyiapcTBEHHBIH  YHMBEPCHUTET HUMEHHM  AJeKcaHJpa
I'puropseBuua u Hukonas I'puropseBuda CroneroBsix». — Buagumup: Bal'Vy, 2018. — 71 c.
TekcT: ameKkTpoHHBIN // DnekTpoHHO-Oubmmoteunas cuctema [PR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/98000.htm| (mata obpamenus: 25.08.2024). — Pexxum pocrtyna: mo
MOJIITUCKE.

4.1.2. JlonoJHUTEJbHAA JINTEpATypa:

JlononHuTenpHas TUTEpaTypa:

1. Pynuunkwuii B.A. Mechatronics for practical works in professional English / B.A. Pynaunikuii,
A.B. CrenanoBa. — Tomck: U3a-Bo ToMckoro monurexuuueckoro ynusepcurera, 2018. — 174 c.
TekcT: 3meKkTpoHHBIN // DnekTpoHHO-Oubmmoteunas cuctema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/98000.html (mara oOpamenus: 25.08.2024). — Pesxxum goctyna: mo
MOJIIIHCKE.

4.1.3. CoBpemeHHbIe NpoeccHOHAIbHBbIE 0a3bl TAHHBIX U HH(OPMALIMOHHbIE CTIPABOYHbIE
CHCTEMBI:

https://fgos.ru/

https://edsoo.ru/

https://fioco.ru/ru/osoko/

http://www.centeroko.ru/pirls21/pirls2021_pub.html

4.2. JInueH3M0HHOo€e U CBOOOTHO pacnpocTpaHsieMoe NPorpaMMHoe odecneyeHue, B TOM
YyHcie 0Te4eCTBEHHOT0 POU3BOACTBA


http://www.iprbookshop.ru/98000.html
http://www.iprbookshop.ru/98000.html
https://fgos.ru/
https://edsoo.ru/
https://fioco.ru/ru/osoko/
http://www.centeroko.ru/pirls21/pirls2021_pub.html
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LibreOffice, mnardopmsr: Sunexc. Meccenmkep, Sunekc. Tenemocrt.
4.3. MatepuajbHO-TeXHHYECKOe o0ecliedeHue peaau3anum y4e0Horo npeamera:

MynbsTHMenuiiHas yuyeOHas ayAUTOpUS JJIs POBEACHHS 3aHATUI CEMUHAPCKOTO THUIIA OCHAII[CHA
CJICAYIOUIMMH TEXHUYECKUMHU CPEICTBAMH 00y4eHUsl 1 000pyAoBaHHEM: yueOHast Me0ernb, JocKa
ayJUTOpHAs, MyJIbTUMEINHHOE POCKIIMOHHOE M aKyCTHYECKOe 000pYyI0BaHUE, MEPCOHATBHBIN
KOMITBIOTED.

YyeOHast ayAuTOpHUS A MPOBENEHHS 3aHATUH CEMHHAPCKOrO THIA OCHAIICHA CIEAYIOLUMMHU
TEXHUYECKUMU CPEeCTBaMH 00y4eHus 1 000pynoBaHueM: ydeOHas MeOelb, I0cKa ay TMTOPHAS.
MynbTuMeauiinas yueOHas ay iMTOpHs AJIs IPOBEACHUS 3aHATUH 1a00paTOPHOro TUIIAa OCHALIEHA
CJIEAYIOUIMMU TEXHUYECKUMU CpeICTBaMH 00y4eHUs: U 000pyAoBaHHEM: yueOHas Me0enb, J0CKa
ayJUTOpHas, MyJIbTUMEINHHOE MPOEKIIMOHHOE U aKyCTHYeCKoe 000pYyJ0BaHUE, NTEPCOHATIbHBIN
KOMIIBIOTED.

AynuTopust Ui CaMOCTOATENbHOM paboThl OCHAILIEHA CIIEeIYIOIUMHI TEXHUYECKUMHU CPEICTBAMU
oOyueHuss u oOopyaoBaHueM: ydeOHas MeOenb, J0CKa ayJIUTOpHas, MyJbTUMEAUNHHOE
IPOEKIIMOHHOE U aKyCTHYECKOe 000pYI0BaHUE, NEPCOHAIbHbBIE KOMIIBIOTEPHI. U aKYCTHUECKOE
o0opyoBaHue,

- IEPCOHAJIbHBII KOMIBIOTED.



[Tpunoxenne Ne 1 k paboueit
porpamMMme JUCUUTUIUHBI

OIEHOYHBIE MATEPHAJIBI 110 JUCHUIIJINHE
WHOCTPAHHBINA SA3BIK B MIPO®ECCHUOHAJIBHOM JEATEJIBHOCTH

OTKpBITaH qacCThb

1. Cucrema oueHUBAHUSA

Kontponb u ouneHka pe3yJbTaTOB OCBOCHHUS  JUCLUHUIUIUHBI  OCYIIECTBIISICTCS
mpernojaBaTesieM B Ipoliecce MPOBEACHUS MPAKTHUYECKUX 3aHSATHH, YCTHBIX OIPOCOB,
CaMOCTOSITEJIbHBIX M KOHTPOJIBHBIX PadoT.

YCcTHBI OMpoCc Ha 3aHATHH IO3BOJSET BBIACHUTH OOBEM 3HAHUU CTyJEHTa IO
ONpezesieHHON Teme, paszaeny, npobseme. [Ipu oneHMBaHMM YCTHOIO OTBETAa YUYUTHIBAETCS
KayecTBO W TMOJHOTAa OTBETAa HAa KOHTPOJIbHBIE BOIPOCHI, CTEMEHb BIAJACHUS HW3YYCHHBIM
MaTepHaJOM IIPU OTBETaX Ha JOMOJHUTEIHHBIE BOIIPOCHI.

KonTtponbHas pabora — CpeACTBO KOHTPOJS CTENEHW OCBOCHUS OOYyYarolIMMHUCS
TEOPETHUECKOT0 MaTepuasa, CelualibHbIX TEPMUHOB, HABBIKOB aHAJIN3a SA3BIKOBOTO MaTepHalia.

CaMocrtosiTenbHasi paboTa — CpPEICTBO KOHTPOIS, MO3BOJISIONIEE OICHUTh YMEHUS
00y4JarouMxcsi CaMOCTOSITEIbHO CTPYKTYPHUPOBAaTh CBOM 3HAHUS B MPOIECCE PEHICHUS
MPaKTUYECKUX 3a7ady, OPUEHTHPOBAThCA B HH(POpPMAIMOHHOM MpocTpaHcTBe. OlleHHBaHUE
BBITIOJIHEHHS JAHHOTO CPECTBA KOHTPOJIS OCYIIECTBIIACTCS MO MaTrepuaiam, MpeaoCTaBICHHBIM
oOydaromumMcs B mucbMeHHO# popme. [Ipu olleHHBaHNN CaMOCTOSTETFHOM Pa0OThl YUUTHIBACTCS
CaMOCTOSITENIbHOCTb, ITOJIHOTA OTBETA, IPaMOTHOCTb.

2. HacnopT OLHCHOYHBIX MaTECpHAJIOB

Temsbl yue6HOTO OneHounsle Kon u Kpurepuu oniennBanus
npenMera MaTepuabl (dhopMynupoBka
(6u0b1 U KOHTPOJINPYEMOM
KOU4ecmaeo) KOMIIETCHITUHU
Tekyluii KOHTPOJIb YCIIEBAEMOCTH
Pasnea 1. BBenenne B | YcTHBIN onpoc OK 02 Pe3yibTarbl KOHTPOJIbLHOM
MeXaTpPOHHUKY, OK 04 padoThbI
OCHOBHBI€E MIOHATHSA Kontponbnas OK 05 Ouenka «5»: Bee 3amanus
pabora OK 09 BBITIOJTHEHBI BEPHO.
Onenka «4»: IIpaBuinbHO
CamocrosTenbHas BBIITOJIHEHBI HE MEHEE 74
pabota BCEX 3a/IaHUN

Ouenka «3»: [IpaBuiibHO
BBIIIOJIHCHO HE MEHee Y2
3aJaHuN

Onenka «2»: He
BBIIIOJIHEHO OoJiee
IMOJIOBHUHBI 3aJaHUM
YcTHBII onIpOC Ha 3aHATHH
IMO3BOJISICT BBIICHUTH 00bEM
3HAHUM CTYJIEHTA MO
ONPEACICHHON TEME,
pasneny, npobseme. [1pu




OIICHUBAHUU YCTHOTO
OTBETA YUYUTHIBACTCS
Ka4yeCTBO U IIOJIHOTA OTBETA
Ha KOHTPOJIbHBIE BOTIPOCHI,
CTEICHb BJIAJICHUS
W3YUYEHHBIM MaTEPHAIIOM
MpU OTBETaX HA
JIOTIOJTHUTEILHBIC BOTIPOCHI.
CamocrosiTesibHas padora
Omnenka «5» Obyuaronuics
MOKAa3bIBaeT riayooKkoe u
IIOJIHOE 3HAHUE U
ITOHUMAaHHUE BCETO 00bEMa
IIPOrpaMMHOTO MaTepHaa;
IIOJIHOE IOHUMAaHUE
CYIIIHOCTHU
paccMaTpUBAEMBbIX MMOHITUI
U SBJICHUH. YMeeT
COCTaBUThH MOITHBINA U
NPaBUJILHBIA OTBET Ha
OCHOBE M3y4YEHHOTO
MaTepHuaa; BbIICIATh
IJ1aBHEIC ITOJIOXKCHUS,
CaMOCTOSTEILHO
MOATBEPKIATh OTBET
KOHKPETHBIMU NTPUMEPaMHU,
(hakTaMu; CaMOCTOSTENILHO
Y apTyYMEHTHUPOBAHO JIeTIaTh
aHanu3, 0000IIaTh,
BEIBOJIBI. Y CTAHABJIMBAET
MEXIpeaMETHbIE (Ha
OCHOBE paHee
NpUOOPETEHHBIX 3HAHUI) U
BHYTPHUIIPEJIMETHBIC CBSI3H,
TBOPYECKHU TPUMEHSET
TOJTyYeHHBIEC 3HAHUS B
HE3HAKOMOU CUTYaIIMH.
TlocienoBaTenbHO U
0e30MKn00YHO U3JIaraeT
y4eOHBIH MaTepHa: 1aeT
OTBET B JIOTUYCCKOU
MOCJIENOBATEIHLHOCTH C
WCIIOIb30BAHUEM MPUHATON
TEPMUHOJIOTHH; JIEIaeT
COOCTBEHHBIEC BHIBOIBI;
(dbopMupyeT ToUHOE
onpeereHue u
HCTOJIKOBAHHE OCHOBHBIX
MOHSITHM; U3JIaraeT
Martepuai JIUTepaTypHBIM
s1361K0M. CaMOCTOSITEILHO U
palMoOHAIBHO MCTIOIB3YET




CIpaBOYHBIC MAaTEPUAIIBI,
JIOTIOTHUTEIIbHYIO
JIUTEPATYPYy.
CaMocTOsATENbHO, YBEPEHHO
1 6e301mK1O0YHO TPUMEHSET
MOJTy4YEHHbIE 3HAHUS B
peleHnn mpoodemM Ha
TBOPYECKOM YPOBHE;
J0ITycKaeT He 6oJiee 0JTHOTO
He/l04YeTa.

Onenka «4» O0yvaronuiics
MOKa3bIBaeT 3HAHUS
U3yYeHHOT0 MaTepHaa.
JlaeT monHbIN 1
MPaBUJIbHBIN OTBET;
JIOTyCKaeT He3HAUUTETIbHbIC
OIMOKH ¥ HEJJOUYETHI MIPH
ornpezeNeHu OHATUH,
HETOYHOCTHU IIPU
UCIIOJIb30BAaHUU HAYYHBIX
TEPMUHOB WJIA B BBIBOJIAX U
0000IICHUAX; MaTEpHAIT
W3JIaraeT B ONPEACICHHON
JIOTUYECKOMN
HOCJIEJOBATEILHOCTH, TIPH
9TOM JIOITYCKaeT OJIHY
HerpyOyo olMOKY WU He
OoJiee ABYyX HEJOUETOB U
MOXET UX UCIPABUTh
CaMOCTOSITENTFHO TIPH
TpeOOBaHUU UJIH MIPU
HeOO0JIBIION TOMOIIU
npernojaBares; B
OCHOBHOM YCBOWJI y4€OHBIN
MaTepHai; MOATBEP)KIaeT
OTBET KOHKPETHBIMH
IIpuMepamMu. Y MeeT
CaMOCTOSITENTEHO BBIJIEIATh
TJIaBHBIE TIOJIOKEHUS B
M3y4YEeHHOM Marepuaie; Ha
OCHOBaHUU (PaKTOB U
MPUMEPOB 0000IIATS,
JieNaTh BHIBOJIBL,
yCTaHaBJIMBATh
BHYTPHUIIPEMETHBIE CBSI3H.
CoOuro1aeT OCHOBHEIE
MIpaBUiIa KyJIbTypbl YCTHOM
Y MACBMEHHOU peyH,
UCTOJIb3YeT HAy4HbIE
tepmunbl. He oOmamaer
JOCTaTOYHBIM HAaBBIKOM
paboTHI CO CIIPABOYHOM
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JIUTEPATYPOH, YHEOHUKOM.
Jlonyckaet HerpyOble
HapyIICHUS MTPaBHI
oopMIIeHHs MTUCbMEHHBIX
pabor.

Omnenka «3» Obyuaronuics
YCBOUJI OCHOBHOE
coJiepKaHue y4eOHOoro
MaTepuaa, UMeeT MpoOesbl
B YCBOCHUU; MaTepHall
n3Jjaraet
HECUCTEMATU3UPOBAHHO,
(parMeHTapHO, HE BCET/1a
H0CJIEJ0BATENBHO.
[Toka3zpiBaer
HEJI0CTaTOYHYIO
c(hOpPMUPOBAHHOCTH
OT/IeJIbHBIX 3HAHUH U
YMEHHI1; BBIBOJIBI U
00001IeHIST apTYMEHTUPYET
cinabo, T0IMyCKaeT B HUX
omnOku. Jlomyctun
OLIMOKU 1 HETOYHOCTH B
UCTIOJIB30BaHUH
TEPMHUHOJIOTHH,
ONpeAeIICHUs MOHITUI Jal
HEJI0CTaTOYHO YETKHUe; He
HCII0JIb30BAJl B KAYECTBE
JI0Ka3aTeNbCTBA BBIBOJIBI U
000011eHNS U3
HabOmoIeHuH, PaKToB UITU
JIOTIYCTHJI OIIMOKY MPU UX
U3J10KeHuu. VcnpIThIBaeT
3aTpyAHEHUS B IPUMEHEHUH
3HaHu#. Jlonmyckas oaHy-
1B TpyOBI€ OIINOKH.
Onenka «2» He ycBonn u
HE PacKpbll OCHOBHOE
coJiepKaHue MaTepuana; He
JieNiaeT BBEIBOJIOB U
0000mmenuii. He 3Haer u He
MMOHUMAET 3HAYUTEITHHYIO
WM OCHOBHYIO 4aCTh
MaTepuasa B rpejaenax
MOCTaBJIEHHBIX BOIIPOCOB
WM UMeeT cliabo
c(hOpMHUPOBAHHBIE U
HETIOJTHBIE 3HAHUS U HEe
yMeeT MPUMEHSTh UX K
pELIEeHNIO KOHKPETHBIX
BOIIPOCOB. Jlomyckaer
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Oosee 1ByX IpyOBIX

OLINOOK.
Pasnea 2. UcTopus YceTHbII onpoc OK 02 Pe3yibTarbl KOHTPOJILHOM
pa3BuTHs OK 04 padoThI
MeXaTPOHUKH KaK KontposbHas OK 05 Onenka «5»: Bee 3ananus
HAYKH paborta OK 09 BBITIOJIHEHBI BEPHO.
Onenka «4»: IIpaBuibHO
CamocrosrenbHas BBIIIOJIHEHBI HE MEHEE V4
paborta BCEX 3a/IaHUU

Ouenka «3»: [IpaBuiibHO
BBIIIOJIHCHO HE MEHee Y2
3aJaHUuN

Onenka «2»: He
BBIIOJIHEHO OoJiee
TTOJIOBUHEI 3aITaHUH
YCcTHBII onpoc Ha 3aHATHH
IIO3BOJISICT BBIICHUTH 00BbEM
3HAHUU CTyJIEHTA 110
ONPEACIICHHON TEME,
pazzeny, npodieme. [Tpu
OIICHUBAHUU YCTHOTO
OTBETA YUYUTHIBACTCS
Ka4yeCTBO U ITOJIHOTA OTBETA
Ha KOHTPOJIbHBIE BOTIPOCHI,
CTETCHb BJIAJICHUS
U3YYEHHBIM MaTepHaIOM
MIpU OTBETaX HA
JIOTIOJTHUTEIbHBIE BOIIPOCHI.
CamocrosiTesibHas padora
Onenka «5» O0yvaronuiics
MOKa3bIBAET rI1yOoKOe U
MIOJTHOE 3HAHUE U
IIOHUMAaHUE BCEro o0beMa
POrPaMMHOTO MaTepHaa;
IIOJIHOE TTIOHUMAaHHE
CYIIHOCTHU
paccMaTpUBaEMbIX MOHSITUI
U SBJICHUN. YMeEeT
COCTaBHUThH MOITHBIN U
MIPaBIIbHBIN OTBET HA
OCHOBE M3y4YEHHOIO
Marepuaa; BeIICTIATh
IJIaBHBIC TTOJ0KCHUS,
CaMOCTOATENLHO
MOATBEPKIaTh OTBET
KOHKPETHBIMU TTPHUMEPaMH,
(hakTaMu; CaMOCTOSTENILHO
Y apTyYMEHTHPOBAHO JIeTIaTh
aHanu3, 0000IIaTh,
BBLIBOJIBI. Y CTaHABIMBACT
MEXIIpeAMETHBIC (Ha
OCHOBE paHee
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MPUOOPETEHHBIX 3HAHUHN) U
BHYTPUIIPEIMETHBIE CBS3H,
TBOPYECKU IPUMEHSIET
MOJTy4YEHHbIC 3HAHUS B
HE3HAKOMOM CUTYALIMH.
[TocnenoBarenbHO U
6e3011M00YHO U3Iaraer
y4eOHbIN MaTepuai: 1aeT
OTBET B JIOTUYECKOMN
MOCIIEI0BATEIBHOCTH C
HCIIOJIb30BAHUEM IIPUHATON
TEPMHUHOJIOTHH; JIeJaeT
COOCTBEHHEBIE BEIBOLI;
(dhopMupyer ToOUHOE
OTIpeieNIeHue 1
UCTOJIKOBAaHUE OCHOBHBIX
TIOHATHUI; U3J1aracT
MaTepuai TUTepaTypHbIM
A36IKOM. CaMOCTOSITETIHHO U
palroHaIbHO UCTIOIb3YET
CIpaBOYHBIC MAaTEPUAIIHI,
JOTIOTHUTEIbHYIO
JTUTEPATYpYy.
CaMocTosTeNbHO, YBEPEHHO
1 0e30INO0YHO TPUMEHSIET
MOJTyYeHHBIE 3HAHUS B
peleHny npobiaeM Ha
TBOPYECKOM YPOBHE;
JI0ITycKaeT He 6ojiee 0JTHOTO
HE/Io4ueTa.

Onenka «4» O0yyvaronuiics
MOKa3bIBACT 3HAHUS
U3yYEHHOI0 MaTepuaa.
JlaeT monHbIN U
MPaBUIIBHBIN OTBET;
JIOITyCKaeT He3HAUUTEIbHBIE
OIIMOKHY ¥ HEIOYETHI IPU
ONpeAeIICHUI TTOHATHIA,
HETOYHOCTHU TIPH
WCTIOJIh30BAaHUH HAYYHBIX
TEPMHHOB WJIH B BBIBOJIAX U
000011IeHNAX; MaTepHal
U3JIaraeT B ONpeIeIeHHOM
JOTHYECKON
MOCIIeI0BaTeIbHOCTH, TIPU
ATOM JIOITYCKaeT OJTHY
HerpyOyIo OmuOKy WU HE
OoJiee IBYyX HEJOUYETOB U
MOJXKET UX UCIIPaBUTh
CaMOCTOSITENILHO MPHU
TpeOOBaHUU UJIH MIPH
HEOOJIBIION TOMOIIU
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MperoiaBaTens; B
OCHOBHOM YCBOWJI y4eOHBIN
MaTepHal; MOATBEP)KIaeT
OTBET KOHKPETHBIMU
IpuMepamMu. Y MeeT
CaMOCTOSITENILHO BBIICIATD
TJIaBHBIE TIOJIOKEHUS B
U3y4YEHHOM MaTepualie; Ha
OCHOBaHUU (PaKTOB U
pUMEPOB 0000IIATS,
JIeNIaTh BBIBOJIBL,
yCTaHaBIUBATh
BHYTPHIIPEIMETHBIE CBS3H.
Cobmnro1aeT OCHOBHBIE
NpaBuiIa KyJIbTYphl yCTHOU
U ICbMEHHOH peyH,
UCTIONIBb3YEeT HaydHbIe
Tepmunbl. He o6namaer
JOCTaTOYHBIM HAaBBIKOM
paboThI CO CITPaBOYHOM
JTUTEPATYPO, Y4EOHUKOM.
JlomyckaeT HerpyOsbie
HapyIICHUS TPABHI

o OpMIICHHUS TUCEMEHHBIX
pabor.

Onenka «3» Obyuaronuiics
YCBOMJI OCHOBHOE
coJiep;kaHue yu4eOHOTo
MmarepHasa, UMeeT IpoOebl
B YCBOCHHH; MaTepHall
u3jaraer
HECHCTEMaTH3HPOBAHHO,
(parMeHTapHO, HEe BCeraa
MOCTIeIOBATEIBHO.
[Toka3siBaer
HE/IOCTaTOYHYIO
c(hOpMUPOBAHHOCTh
OTJENbHBIX 3HAaHUHU U
YMEHUH; BBIBOJIbI U
000011IeHNST apTYMEHTUPYET
cy1abo, TOMyCKaeT B HUX
omn6Oku. Jlomyctun
OLIMOKHM U HETOYHOCTH B
WCTIOh30BaHUHT
TEPMHUHOJIOTHH,
ONpeAeICHUs MOHITUI Jal
HEI0CTaTOYHO YETKHE; He
WCTIOJIH30BAaJl B KAUECTBE
JI0Ka3aTeIbCTBA BBIBOJIBI U
000011eHus u3
HabmoAeHNH, (paKTOB HIH
JIOTIYCTHJI OIIMOKHU IIPU UX
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n3J10KeHUU. VcrbIThIBAET
3aTpyIHEHUS B IPUMEHEHUHU
3HaHuH. Jlonmyckas onaHy-
JIBE TPYyOBIC OIITMOKH.
Onenka «2» He ycBoun u
HE PacKpbLI OCHOBHOE
CoJlep’KaHue MaTepuaia; He
JieJ1aeT BBIBOJOB U
00o00mmenuii. He 3Haer u He
MOHMMAET 3HAYUTEIbHYIO
WJIM OCHOBHYIO 4acTh
MaTepuaia B Ipejaesnax
MIOCTaBJICHHBIX BOIIPOCOB
WM UMeeT cliabo
c(hOpMHUPOBAHHEIE U
HETOJIHbIC 3HAHUS U HE
yMeeT MPUMECHSITh UX K
PEIIEHUI0 KOHKPETHBIX
BOIIPOCOB. Jlomyckaer

0osee IByX rpyObIX
OIHOOK.
Pa3zpnen 3. OcHoBBI VYeTHbIl onpoc OK 02 Pe3yabTarbl KOHTPOJILHOM
MEeXaTPOHUKH U OK 04 padoThI
ylpaBJieHHe KonTposbnas OK 05 Onenka «5»: Bece 3amanus
cHUCTEeMaMH pabora OK 09 BBITIOJTHEHBI BEPHO.
Onenka «4»: IIpaBuinbHO
CamocTosTenbHas BBITIOJTHEHBI HE MEHEE V4
pabota BCEX 3aJJaHul

Onenka «3»: [IpaBuiibHO
BBINIOJIHEHO HE MEHee Y2
3aJaHui

Ouenka «2»: He
BBITIOJIHEHO OoJiee
MIOJIOBUHBI 3aJJaHUI
YcTHBIN 0ONPOC HA 3aHATHN
MO3BOJIET BBISICHUTH 00BEM
3HaHUH CTYJIEHTA 10
ONIPEACIIEHHON TEME,
pasneny, npobneme. [1pu
OIICHUBAHHUU YCTHOTO
OTBETA yUYUTHIBACTCS
KaueCTBO M MOJIHOTA OTBETA
Ha KOHTPOJIbHBIE BOIIPOCHI,
CTCTICHb BIIAJCHHS
W3YYCHHBIM MaTepUATIOM
IIPH OTBETaX Ha
JIOTIOTHUTEIbHBIE BOTIPOCHI.
CamocrositesibHas padora
Onenka «5» O0yvaronuiics
MOKa3bIBACT IITyO0KOe U
MOJIHOE 3HAHHE U
MMOHMMAaHHE BCero o0bema
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MIPOrpaMMHOT0 MaTepHaia;
ITOJTHOC TTIOHUMAaHUE
CYIIHOCTH
paccMaTpuBaeMbIX TOHITHI
U SIBJICHUH. YMeEeT
COCTaBHTh ITOJIHBIN 1
IIPaBUJIbHBIN OTBET HA
OCHOBE M3y4YECHHOTO
Marepuaa; BhIICIATh
TJIaBHBIC TTOJI0KCHUS,
CaMOCTOSITEIIBHO
MOATBEPKIATh OTBET
KOHKPETHBIMU TIPUMEPAMH,
(hakTamMu; CaMOCTOSITEIIbHO
U apryMEHTHUPOBAHO JeaTh
aHanus3, 0000IAaTh,
BBIBO/IbI. Y CTaHABJIMBAET
MEXIpeIMETHBIC (Ha
OCHOBE paHee
PpUOOPETEHHBIX 3HAHH ) U
BHYTPHUIPEIMETHBIE CBSI3H,
TBOPYECKHU ITPUMEHSET
MOJIyYCHHBIC 3HAHUS B
HE3HAKOMOM CHUTYallUN.
ITocnegoBarensHO U
0e30mu00YHO M3JIaraet
y4eOHBIN MaTepuai: 1aeT
OTBET B JIOTHUYECKOMU
MOCJIEA0BATEIBLHOCTH C
HCIIOJIb30BAaHUEM IPUHATON
TEPMUHOJIOTUH; JEJIAET
COOCTBEHHEBIE BEIBOLI;
(dbopmMupyeT TouHOE
ompeiereHue u
HCTOJIKOBaHHWE OCHOBHBIX
MOHSITUM;, U3JIaracT
MaTepuan JIUTEePaTypPHBIM
s136IKOM. CaMOCTOSTEITBHO U
palMOHAIBHO UCTIOIB3YET
CIIPaBOYHBIC MaTEPHAIIHI,
JIOTIOJTHUTEIBHYIO
JTUTEPATYPY.
CamocTosiTenbHO, YBEPEHHO
1 6€e301MO0YHO TPUMEHSET
MOJIy4EeHHBIC 3HAHUS B
pelieHny npobiieM Ha
TBOPYECKOM YPOBHE;
JIOTIyCKaeT He 0oJiee OJTHOTO
HeJloYeTa.

Onenka «4» Obyuaronuics
MOKa3bIBaCT 3HAHUS
W3yYE€HHOT'0 MaTepuasa.
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JlaeT nmonHbIi U
IPaBUJIbHBIN OTBET;
JIOITyCKaeT He3HAUUTEIbHbIC
OLIMOKHU ¥ HEJIOUETHI IPH
ONPEACIICHUI TTOHATHIA,
HETOYHOCTH IPU
WCTOJIb30BAHUHU HAYUHBIX
TEPMHHOB WJIH B BBIBOJIAX U
000011IeHUX; MaTepHall
U3JIaraeT B ONpeieICHHON
JIOTUYECKON
MOCIIEI0BATENbHOCTH, TIPU
9TOM JIOITYCKaeT OJIHY
HerpyOyro OLIMOKY UJIH He
OoJiee ABYyX HEJOUETOB U
MO>KET X UCIIPABUTH
CaMOCTOSITENTFHO TIPU
TpeOOBaHUM WU TPU
HeOO0JIbILI0N oMo
npernojaBarens; B
OCHOBHOM YCBOWJI y4€OHBIN
MaTepua; MoATBEPKAAET
OTBET KOHKPETHBIMH
npumMepamu. Y Meet
CaMOCTOSITENIbHO BBIJIENATh
TJIAaBHBIE TIOJIOKEHUS B
U3y4YEeHHOM MaTtepuase; Ha
OCHOBaHUU (aKTOB U
IpUMEpPOB 0000MIATh,
JIeTIaTh BBIBOJIBL,
yCTaHaBJIUBATh
BHYTPHUIIPEIMETHBIE CBSI3H.
CobnroaeT OCHOBHBIE
MpaBHiIa KyJIbTyphl YCTHOM
U MUCBMEHHOM peun,
WCTIOJIB3yeT HAYYHBIC
tepMuHbl. He o0nanaer
JOCTaTOYHBIM HABBIKOM
paboThI CO CITPABOYHOIMA
JUTEPATYPOH, YICOHHKOM.
JlonyckaeT HerpyObie
HapyIICHUS TPABHIT
oopmIIeHHs TUCHBMEHHBIX
pabor.

Onenka «3» O0yyaronuiics
YCBOUJI OCHOBHOE
coJiepKaHue y4eOHOro
MaTepuaia, UMeeT IpoOebl
B YCBOCHHH; MaTepHal
u3naraer
HECHCTEMaTU3HPOBAHHO,
(bparmeHTapHO, HE BCerIa
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IIOCJICAOBATEIILHO.
Iloka3riBaeT
HEJIOCTaTOYHYIO
c(hOpMUPOBAHHOCTH
OTJICIbHBIX 3HAHUN U
YMEHUI; BBIBOJIBI U
000011IeHUS] APTYMEHTUPYET
cnabo, T0IyCKaeT B HUX
omnOku. JlomycTun
OIIMOKH K HETOYHOCTH B
HCIOJIb30BAHUU
TEPMUHOJIOTHH,
ONpeACIICHUS MOHITUI Jall
HEIOCTATOYHO YETKHUE, HE
HCIIOJIL30BAJI B KAYECTBE
JI0Ka3aTeIbCTBA BBIBOIBI U
00001IICHHS U3
HaOMrOACHUH, (aKTOB WIIH
JIOITY CTHIT OITMOKH MTPH UX
M3710KeHnH. VICIIBITEIBAET
3aTpyIHEHUS B IPUMCHECHUU
3HaHui. Jlomyckas oHy-
JIB€ TpyOBIE OIINOKH.
Onenka «2» He ycBoun u
HE PacKpbLII OCHOBHOE
coJiepKaHue MaTepHalia; He
JIeJIaeT BBIBOJIOB U
0000meHnii. He 3HaeT u He
MOHMMAET 3HAYUTEIbHYIO
WJIM OCHOBHYIO 4acTh
MaTepuaia B mpeaenax
MTOCTABIICHHBIX BOIPOCOB
WU UMeeET cl1abo
chopMUpOBaHHBIC U
HETIOJHBIC 3HAHUS U HE
yMeeT MIPUMEHSITh UX K
PEIICHNI0 KOHKPETHBIX
BOIpocoB. Jlomyckaet

6osee 1ByX IpyObIX
OIINOOK.
Pasnea 4. YcTHBIT onpoc OK 02 Pe3yibTarbl KOHTPOJIBLHOM
MexaTpoHHBIE OK 04 padoThl
CHUCTEMBI " Kontponbnas OK 05 Ouenka «5»: Bee 3amanus
ynpasJieHHe paborta OK 09 BBITIOJTHEHBI BEPHO.
Onenka «4»: IIpaBuinbHO
CamocrosTenbHas BBIITOJIHEHBI HE MEHEE 74
pabota BCEX 3aJJaHUI

Ouenka «3»: [IpaBuiibHO
BBIIIOJIHCHO HE MEHee Y2
3aJaHUuN
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Onenka «2»: He
BBIIIOJIHEHO OoJiee
MOJOBHUHBI 3aJaHUi
YcTHBIH ONIPOC HA 3aHITUU
[MO3BOJISICT BBISCHUTH 00BbEM
3HAHUH CTYJICHTA 10
OIIPEIIEIICHHOU TEME,
pasneny, npobieme. [1pu
OIICHUBAHUU YCTHOTO
OTBETA YUYUTHIBACTCS
Ka4yeCTBO U IIOJIHOTA OTBETA
Ha KOHTPOJIbHBIE BOTIPOCHI,
CTEICHb BJIAJICHUS
U3YYEHHBIM MaTepUaAIOM
Py OTBETaX Ha
JOTIOJTHUTEIBLHBIC BOIIPOCHI.
CamocrosiTesibHas padoTa
Onenka «5» OOyuaromuiics
MOKa3bIBaeT ri1y0oKoe U
IIOJIHOE 3HAHUE U
ITOHUMaHHUE BCETO 00beMa
IIPOrpaMMHOTO MaTepHaa;
IIOJIHOE IOHUMAaHUE
CYIIHOCTH
paccMaTpUBAEMBIX TOHATUN
" SABJICHUN. YMeeT
COCTaBUTh ITOJHBIA U
MIPaBUJIbHBIN OTBET HA
OCHOBE M3y4YEHHOIO
Marepuaa; BeIICTIATh
TJIaBHBIE TTOJIOJKEHHS,
CaMOCTOSTENHHO
MOATBEPKIATh OTBET
KOHKPETHBIMU TIPHUMEPaMH,
(hakTaMu; CaMOCTOSITENILHO
Y apTyYMEHTHPOBAHO JIeTIaTh
aHanu3, 0000IaTh,
BBIBOJIBI. Y CTAHABJIMBAET
MEXMpeIMETHbIE (Ha
OCHOBE paHee
MPUOOPETEHHBIX 3HAHUIN) U
BHYTPHUIIPEIMETHBIC CBSI3H,
TBOPYECKHU TPUMEHSIET
TOJTyYeHHBIC 3HAHUS B
HE3HAKOMOU CUTYaIIMH.
TlocienoBaTenbHO U
0e30MKn00YHO U3JIaraeT
y4eOHBIN MaTepHa: 1aeT
OTBET B JJOTMYECKOM
MOCJIENOBATEIHLHOCTH C
WCIIOIb30BAHUEM MPUHATON
TEPMHUHOJIOTHH; JCJIaeT
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COOCTBEHHBIE BBIBOIEI,
dhopmupyeT TouHOE
oIpesiesICHUE U
UCTOJIKOBAaHUE OCHOBHBIX
MOHSITHM; U3JIaraeT
MaTepuai JTUTepaTypHbIM
s136IKOM. CaMOCTOSITENIBHO U
paIoOHAaIbHO UCIOJIB3YET
CIpaBOYHBIC MATEPUAIIBI,
JIOTIOTHUTEIIbHYIO
JUTEPATYpy.
CaMocCTOsATENbHO, YBEPEHHO
1 0€301MO00YHO IPUMEHSET
MOJTy4YeHHbIC 3HAHUS B
peleHnn mpoodeM Ha
TBOPUYECKOM YPOBHE;
J0ITycKaeT He 0oJiee 0JTHOTO
Helo0YeTa.

Onenka «4» OOyuarouuiics
MOKa3bIBaeT 3HAHUS
U3yYeHHOT0 MaTepuaa.
JlaeT monHbIN 1
MPaBUJIbHBIN OTBET;
JIOITyCKaeT He3HAUYUTEIbHbIC
OLIMOKY ¥ HEJIOUETHI IIPH
ONpEeACIICHUI MTOHATHIA,
HETOYHOCTH TIPH
WCIIOJIb30BAHUN HAYYHBIX
TEPMHUHOB WJIHA B BHIBOJIAX U
000011eHUAX;; MaTepHral
u3jaraeT B OINpeJleIeHHON
JIOTUYECKOMN
MOCTIEI0BATENIHHOCTH, TIPU
9TOM JIOITYCKaeT OJIHY
HerpyOyro OIMOKY WM He
OoJiee ABYyX HEJOUETOB U
MOJKET UX UCIIPaBUTh
CaMOCTOSITENTFHO TIPU
TpeOOBaHUY WU TIPU
HeOO0JIBIIONH TOMOILH
MpernoaBaTens; B
OCHOBHOM YCBOMJI yUeOHBIN
MaTepuan; MOATBEPKIaeT
OTBET KOHKPETHBIMU
IpuMepamMu. Y MeeT
CaMOCTOSITENTLHO BBIJIEIATh
TJIaBHBIE TTOJOXKEHUS B
M3y4YEeHHOM Marepuaie; Ha
OCHOBaHUU (PaKTOB U
MPUMEPOB 0000IIATS,
JIeNIaTh BBIBOIBI,
yCTaHaBIUBATh
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BHYTPHUIIPEIMETHBIE CBSI3H.
Co0bmnronaeT OCHOBHBIE
MpaBUiIa KyJIbTYypbl YCTHOM
U MUCBMEHHOM peun,
UCIOJIb3YeT HAYYHBIC
tepMuHbl. He o0nanaer
JOCTaTOYHBIM HAaBBIKOM
paboThI CO CITPABOYHOM
JIUTEPATYpPOH, YHEOHUKOM.
Jlonyckaet HerpyOble
HapyIICHUS TPaBHI
oopMIIeHHs MTUCbMEHHBIX
pabor.

Onenka «3» OOyuaromuiics
YCBOUJI OCHOBHOE
coJiepKaHue y4eOHOro
Marepuaia, UMeeT IpoOebl
B YCBOCHUU; MaTepual
u3Jaraer
HECUCTEMAaTU3UPOBAHHO,
(bparmeHTapHO, HE BCET/1a
HI0CJIEJ0BATENBHO.
[Toka3zpiBaer
HEJ0CTaTOYHYIO
c(hOpMUPOBAHHOCTh
OTJIEIIbHBIX 3HAHUHU U
YMEHUH; BBIBOJIbI U
0000111eHIST apTyMEHTUPYET
cy1abo, 10MyCKaeT B HUX
omn6Oku. Jlomyctun
OLIMOKH U HETOYHOCTH B
WCTIOIh30BaHUHT
TEPMHUHOJIOTHH,
ONpeAeIICHUs MOHITUI Jal
HEJI0CTaTOYHO YETKHUe; He
HCII0JIb30BAJl B KAYECTBE
JI0Ka3aTelbCTBA BBIBOIBI U
000011eHS U3
HaOMo1eHUH, PaKTOB UITN
JOTTYCTHJT OTIUOKH TPU UX
U3N0XKeHUH. VcrbIThiBaeT
3aTpyAHEHUS B IPUMEHEHUHT
3HaHu#. Jlonmyckas onHy-
1B TpyObIe OINOKH.
Onenka «2» He ycBonn u
HE PacKpbll OCHOBHOE
coJiepKaHue MaTepuana; He
JieNiaeT BBIBOJIOB U
00o00mmenuii. He 3Haer u He
MIOHUMAET 3HAYUTEIbHYIO
WM OCHOBHYIO 4aCTh
MaTepuala B Ipesienax
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MOCTABIICHHBIX BOIPOCOB
WM UMeeT cl1abo
c(hOpMHUPOBAHHEIE U
HETIOJTHbIC 3HAHUS U HE
yMeeT MPUMEHSITh UX K
PEIIEHUIO KOHKPETHBIX
BOIIPOCOB. Jlomyckaer
OoJiee ByX IpyOBIX

OIIMOOK.
Paszpnea S. VYcrHblii onpoc OK 02 Pe3yabTarhl KOHTPOJIbLHOM
IIporpammupoBaHue OK 04 padoTbl
U npoekTupoBanue B | KontposbHas OK 05 Ouenka «5»: Bee 3amanus
MeXaTpPOHUKE pabora OK 09 BBIIIOJIHEHBI BEPHO.
Ouenka «4»: [IpaBuiibHO
CamocrosiTenbHas BBITIOJIHEHBI HE MEHEE Y4
paborta BCEX 3a/IaHui

Onenka «3»: [IpaBuibHO
BBITMIOJTHEHO HE MEHee Y2
3aJaHui

Omnenka «2»: He
BBITIOJIHEHO OoJiee
MOJIOBUHBI 33aJJaHUI
YcTHBII onpoc Ha 3aHATUH
MO3BOJIAET BBISICHUTH 00BEM
3HaHUH CTYJIEHTA 10
ONIPEACIEHHON TEME,
pasneny, npobieme. [1pu
OLIEHUBAHUU YCTHOTO
OTBETA YUYUTHIBAETCS
KaueCTBO U IMOJIHOTA OTBETA
Ha KOHTPOJIbHBIE BOIIPOCHI,
CTENEHb BIAJICHUS
M3YUYEHHBIM MaTepPHAIOM
IIpU OTBETAX Ha
JIOTIOJTHUTEILHBIE BOTIPOCHI.
CamocrosiTesibHast padora
Omnenka «5» Obyuaronuics
MOKa3bIBaET rITy0oKoe 1
TOJTHOE 3HAHUE U
MMOHMMAaHKE BCEro oobema
MPOrpaMMHOT0 MaTepHuania;
MOJTHOE TIOHUMaHHNE
CYIIHOCTHU
paccMaTpUBAEMbIX MOHITUI
U SBJIEHUW. YMEET
COCTaBUTh TTOJTHBIN U
MPaBUJIbHBIN OTBET HA
OCHOBE M3y4YEHHOTO
Marepuana; BhIIEISATh
TJIaBHBIE MOJO0XKEHUS,
CaMOCTOSITEJIbHO
MOATBEPK/IaTh OTBET
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KOHKPETHBIMU TTPUMEPaMH,
(hakTaMu; CaMOCTOSTEILHO
Y apTyMEHTHPOBAHO JIeTIaTh
aHanus3, 0000IAaTh,
BBIBOJIbI. Y CTAaHABJIMBAET
MEXITpeIMETHBIC (Ha
OCHOBE paHee
pUOOPETEHHBIX 3HAHKI ) U
BHYTPHUIIPEIMETHBIC CBSI3H,
TBOPYECKU IPUMEHSET
MOJIy9YCHHBIC 3HAHUS B
HE3HAKOMOM CUTYaIIHH.
[TocnenoBarenbHO U
0e301MO0YHO H31araet
y4eOHbIN MaTepuai: 1aeT
OTBET B JIOTHYECKON
TIOCIICIOBATEIIHHOCTH C
UCIIOJIb30BaHUEM MPUHATOM
TEPMHHOJIOTHH; JIeTacT
COOCTBEHHBIE BHIBOJIBI;
(dbopmMupyeT TOYHOE
orpezeneHue u
UCTOJIKOBAaHUE OCHOBHBIX
MIOHATHUI; U3J1aracT
MaTepuai TUTepaTypHbIM
s36IKOM. CaMOCTOSTEHHO U
palroHaIbHO UCTIONIB3YET
CIPAaBOYHBIC MaTePUAITHI,
JIOTIOTHUTETIHHYIO
JTUTEPaTypy.
CaMocCTOsATENbHO, YBEPEHHO
1 6€e301MO0YHO TPUMEHSET
MOJTy4YeHHbIC 3HAHUS B
pelieHny mpodsieM Ha
TBOPUYECKOM YPOBHE;
JIOTIyCKaeT He 0oJiee OJJTHOTO
HeJ0YeTa.

Omnenka «4» Obyuaronuics
MOKa3bIBACT 3HAHUS
M3YYCHHOT'O MaTepuraa.
JlaeT monHbIN U
MPaBUJIbHBIN OTBET;
JIOTyCKaeT He3HAYUTEIbHBIC
OITMOKHY ¥ HEJIOYETHI ITPH
ONPEACIICHUI TTOHATHIH,
HETOYHOCTH TIPH
WCIIOJIb30BAHUN HAYYHBIX
TEPMHHOB WJIH B BBIBOJIAX H
0000111eHuX; MaTepral
U3JaraeT B ONpeAeeHHON
JIOTUYECKOHN
MOCJIEI0BATEIbHOCTH, IPU




23

9TOM JIOMYCKaeT OJIHY
HErpyOyIo OMMOKY WK HE
0oJjiee IByX HEAOYETOB U
MO>KET X UCIPABUTD
CaMOCTOSITENTFHO TIPU
TpeOOBaHUU WU TPU
HEOOBIION TTOMOIIIH
pernojaBaress; B
OCHOBHOM YCBOWJI y4€OHBIN
MaTepua; MoATBEPKAAeT
OTBET KOHKPETHBIMH
npuMepaMu. Y MeeT
CaMOCTOSITENILHO BBIJIEIATD
TJIaBHBIE TTOJO0XKEHUS B
U3y4YeHHOM MaTepuaie; Ha
OCHOBaHUU (aKTOB U
pUMEPOB 000011aTh,
JIeNIaTh BBIBOJIBI,
yCTaHaBJIMBATh
BHYTPHUIIPEIMETHBIE CBS3H.
Cobito1aeT OCHOBHBIE
IpaBHJia KyJbTYpPhl YCTHOM
Y IMCBMEHHOU peyH,
UCTIONIb3YEeT HayYHbIE
tepMuHbl. He o0nanaer
JOCTaTOYHBIM HAaBBIKOM
paboThI CO CIIPABOYHOM
JUTEPATYPOU, YICOHHKOM.
JlonyckaeT HerpyOble
HapyIICHUS TPABHIT
oopMIIeHHs MTUCBMEHHBIX
pabor.

Onenka «3» O0yvaronuiics
YCBOUJI OCHOBHOE
coJiepKaHue y4eOHOro
MaTepuaia, UMeeT IpoOebl
B YCBOCHMHU; MaTepHal
u3naraer
HECHCTEMaTU3HPOBAHHO,
(bparmeHTapHoO, HE BCeraa
MOCTIeI0BATEIbHO.
[TokasbiBaeT
HE/I0CTaTOYHYIO
c(hOopMUPOBAHHOCTH
OTJICNbHBIX 3HAHUN U
YMEHUI; BBIBOJBI U
0000I111eHUS ApTyMEHTUPYET
cnabo, T0yCcKaeT B HUX
omnOku. JlomycTun
OIIMOKU ¥ HETOYHOCTH B
UCTIOIb30BAHUHT
TEPMHHOJIOTHH,
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ONPEACIICHUS MOHITUI Jall
HEIOCTATOYHO YETKHUE;, HE
HCIIOJIB30BAJl B KAYECTBE
JI0Ka3aTeJIbCTBA BEIBOIBI U
000011IeHHS U3
HaOMrOACHUH, (aKTOB WK
JIOITYCTHJT OIIMOKH MTPH UX
n3710KeHnHd. VICIBITEIBAET
3aTpyIHEHUS B IPUMEHECHUU
3HaHui. Jlomyckas oaHy-
JIBE TpyObIe OIIUOKH.
Ouenka «2» He ycBoun u
HE PacKpbLI OCHOBHOE
coJiepKaHue MaTepHalia; He
JIEJIAeT BBIBOJIOB U
000011enuii. He 38aeT u He
MOHMMAET 3HAYUTEIHHYIO
WJIM OCHOBHYIO 4acTh
MaTepuaia B mpeaenax
MOCTaBJICHHBIX BOIIPOCOB
WU UMEET ¢1abo
chopMUpOBaHHBIC U
HEIIOJIHBIC 3HAHUS U HE
yMeeT MPUMECHSITh HX K
PEIIEHUIO0 KOHKPETHBIX
BOIpOCcOB. J/lomyckaer

6oiee 1ByX IrpyObIX
OLINOOK.
Paznea 6. YcTHBIN onpoc OK 02 Pe3ybTaThl KOHTPOJILHOIM
IlepcniekTUBBI H OK 04 padoThI
peuleHus B Kontponbnas OK 05 Omnenka «5»: Bee 3ananus
MeXaTPOHUKE U paborta OK 09 BBITIOJIHEHBI BEPHO.
aBTOMATHU3ALUH Onenka «4»: IIpaBuibHO
CamocrosrenbHas BBITIOJIHEHBI HE MEHEE ¥4
paborta BCEX 3aJIaHUM

Ouenka «3»: [IpaBuiibHO
BBLIIIOJIHEHO HE MeHee Y2
3aJaHuN

Omenka «2»: He
BBIIIOJIHEHO OoJiee
IMOJIOBHUHBI 3aJaHUM
YcTHBII onIpOC Ha 3aHATHH
IMO3BOJISICT BBISICHUTH 00bEM
3HaHUH CTYJIEHTA 10
OIIPEIIETICHHOU TEME,
pasneny, npobneme. [1pu
OLICHUBAHUU YCTHOTO
OTBETA YUYUTHIBAETCS
KauyeCTBO U IIOJIHOTA OTBETA
Ha KOHTPOJIbHBIC BOIIPOCHI,
CTCIICHb BJIAJICHUS
M3yYEHHBIM MaTEPHAJIOM
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IIpY OTBETaX Ha
JIOTIOJTHUTEIBLHBIC BOIIPOCHI.
CamocrosiTesibHast paboTa
Omnenka «5» Obyuaronuics
MOKAa3bIBaeT ri1yooKkoe u
IIOJIHOE 3HAHUE U
IIOHMMAaHHE BCEro 00beMa
IPOrpaMMHOTO MaTepHaa;
[MOJIHOE ITOHUMAaHUE
CYIIHOCTH
paccMaTpUBAEMBIX MMOHITUI
U SBJIICHHI. YMeeT
COCTaBUThH MOITHBINA B
NPaBUJILHBIA OTBET Ha
OCHOBE M3y4YEHHOTO
MaTepHuaa; BbIICIATh
IJIaBHBIE TTOJI0KEHUS,
CaMOCTOSTENLHO
MOJITBEPKJIaTh OTBET
KOHKPETHBIMHU ITPUMEPAMH,
(akTamu; CaMOCTOSATEIBHO
U apTyMEHTUPOBAHO JIeJIaTh
aHanu3, 00001aTh,
BBIBOJIBI. Y CTAHABINBACT
MEXIMpeaMETHbIE (Ha
OCHOBE paHee
NpUOOPETEHHBIX 3HAHUI) U
BHYTPHITPEIMETHBIC CBSI3H,
TBOPYECKU IPUMEHSET
MTOJTyYCHHBIC 3HAHHUS B
HE3HAKOMOU CUTYaIIHH.
IlocnenoBaTenbHO U
0e30MMn00YHO U3JIaraeT
y4eOHBIN MaTepHa: 1aetT
OTBET B JIOTHYECKOM
IOCJIEJOBATEIILHOCTH C
WCIOJIb30BaHUEM TIPUHATOMN
TEPMHHOJIOTHH; JIeacT
COOCTBEHHBIEC BHIBOIBI;
(dbopMupyeT ToUHOE
orpesieNieHue U
HUCTOJIKOBAHHE OCHOBHBIX
MOHATHI; U3/1araeT
MaTepHas JINTEPATYPHBIM
s136IKOM. CaMOCTOSITEILHO U
palroHaIBHO UCTIOIB3YET
CIIPaBOYHBIEC MaTepUAIIbI,
JIOTIOTHATEITHHY O
JTUTEpaTypy.
CaMOCTOSITETbHO, YBEPEHHO
1 6€301mK1O0YHO TPUMEHSET
TOJTyYEHHBIC 3HAHUS B
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peleHnn mpoodemM Ha
TBOPYECKOM YPOBHE;
JI0ITycKaeT He 6oJiee 0JTHOTO
HeJloueTa.

Onenka «4» O0yvaronuiics
IIOKa3bIBACT 3HAHUS
M3y4EHHOTO MaTepHara.
JlaeT monHbIN 1
MpaBUJIbHBIA OTBET;
JIOITyCKaeT He3HAUYUTEIbHbIe
OLIMOKH U HEJJOUYETHI IIPH
ONpeAeICHUI MOHATHIA,
HETOYHOCTHU IIPU
UCIIOJIb30BAaHUH HAayUHBIX
TEPMUHOB WJIHA B BBIBOJIAX U
00001ICHUAX; MaTEpHAIT
W3JIaraeT B ONPEACICHHOU
JIOTUYECKON
HIOCJIEIOBATEIBHOCTH, TIPH
9TOM JIOIYCKAaeT O/IHY
HerpyOyto OlIMOKyY WM He
Oosee IByX HE0UYETOB U
MOYET UX UCIPABUTh
CaMOCTOSITENTFHO TIPU
TpeOOBaHUU UJIH NIPU
HeOO0JIBIION TOMOIIU
npernojaBares; B
OCHOBHOM YCBOWJI y4eOHBIN
MaTepHal; MOATBEP)KIaeT
OTBET KOHKPETHBIMH
npuMepamu. Y MeeT
CaMOCTOSITENTLHO BBIJIEIATh
TJIaBHBIE TIOJI0XKEHUS B
M3yYEeHHOM Martepuaie; Ha
OCHOBaHUU (aKTOB U
MpUMEPOB 0000IIATS,
JIeNaTh BBIBOJIBL,
yCTaHaBJIMBATh
BHYTPHUIIPEMETHBIE CBSI3H.
CoOuro1aeT OCHOBHEIE
MpaBUIIa KyJIbTypbl YCTHOM
Y MACBMEHHOU peyH,
UCTOJIb3YeT HAy4HbIE
tepmunbl. He oOmamaer
JOCTAaTOYHBIM HaBBIKOM
paboThI CO CIIPaBOYHOM
JIUTEPATYpPOH, YHEOHUKOM.
JomnyckaeT HerpyObie
HapyIIEeHHs MTPaBHII
o(opMIIeHHs MTUCBMEHHBIX
pabor.
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Onenka «3» O0yyarouuiics
YCBOUJI OCHOBHOE
cojJiepKaHue yueOHOTO
MaTepuaia, uMeeT npooesbl
B YCBOCHUU; MaTEpHAI
u3araer
HECUCTEMATU3UPOBAHHO,
(bparmMeHTapHo, HE Bcera
IIOCJIEZI0BATEIBHO.
[TokasbiBaeT
HEJ0CTATOYHYIO
c(hOpMUPOBAHHOCTh
OT/AEJIbHBIX 3HAHUI 1
YMEHHI; BBIBOABI U
0000111eHIST apTyMEHTUPYET
cnabo, JOMyCKaeT B HUX
omn6Oku. Jlomyctun
OIIMOKU ¥ HETOYHOCTH B
UCIIOJIb30BaHUH
TEPMHUHOJIOTHH,
ONpEeACIICHUS MOHITUI Jall
HEJIOCTaTOYHO YETKHE; HE
UCIIOJIb30BAJ B KAUECTBE
JI0Ka3aTeJIbCTBA BHIBOJIBI H
000011eHus 13
HabIto1eHuH, paKkToOB WU
JOTIYCTHII OIIUOKY TPU UX
U3J10KeHUU. VICTIbIThIBAET
3aTpyIHEHUS B IPUMEHEHUU
3HaHu#. Jlonmyckas oaHy-
JIBE TPYyOBIE OIMINOKH.
Omuenka «2» He ycBoun u
HE PacKpbLII OCHOBHOE
coJiepKaHne MaTepuana; He
JieNiaeT BBIBOJOB U
0006menuit. He 3naer u He
MMOHMMAET 3HAYUTENbHYIO
VI OCHOBHYIO YacTh
MaTepuana B mpeaenax
MTOCTABJICHHBIX BOIPOCOB
WJIM UMEET cllabo
c(hOpMUPOBAHHBIE U
HEMOJIHbIC 3HAHUS U HE
yMeeT MPUMEHSITh UX K
PEIICHNI0 KOHKPETHBIX
BompocoB. [Jonmyckaer
6osee 1ByX IrpyObIX
OIHOOK.

[IpomexxyTo4Hasi aTTecT

aryst 00y4JaroUIMXCst

KonrponsHas pabora

KoHnTponbHas

— 3 ceMecTp

paborta

OK 02
OK 09

Pe3yibTarbl KOHTPOJIBLHOM
padoThI
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OneHka «5»: Bee 3aganus
BBITIOJTHEHBI BEPHO.
Onenka «4»: IIpaBuibHO
BBIINIOJIHEHBI HE MEHee ¥4
BCEX 3aJaHMi

Ouenka «3»: [IpaBuiibHO
BBIIIOJIHCHO HE MEHee Y2
3aJaHUuN

Onenka «2»: He
BBIIIOJIHEHO OoJiee
MOJOBUHEBI 3aJaHUi

Kontponbnas padora | KonTponpHas OK 02 Pe3yabTarhl KOHTPOJIBLHOM
— 4 cemecTtp paborta OK 09 padoTbl

Onenka «5»: Bece 3amanus
BBITIOJIHEHBI BEPHO.
Ouenka «4»: [IpaBuiibHO
BBITTOJIHEHBI HE MEHEE 4
BCEX 3aJaHUN

Onenka «3»: [IpaBunbHO
BBINOJIHEHO HE MEHee Y2
3aJaHui

Omnenka «2»: He
BBIIOJIHEHO OoJiee
IIOJIOBMHEI 3aJaHHI

DK3aMeH Kontponbnas OK 02 Pe3yibTarbl KOHTPOJIBLHOM
pabota OK 09 padoThI

Onenka «5»: Bee 3ananus
BBITIOJTHEHBI BEPHO.
Onenka «4»: [IpaBuiibHO
BBITIOJTHEHBI HE MEHEe V4
BCEX 3aJIaHUU

Onenka «3»: IIpaBunbHO
BBITIOJIHEHO HE MEHEe 72
3a7laHuN

Onenka «2»: He
BBINOJIHEHO OoJiee
MOJIOBUHBI 3aJaHUI

3. TumnoBble OLlEHOYHBIE MATEPHAJIBI

[IpakTnueckoe 3ansarue 1.

Tema: BBenmenue B MexaTpoHHKY, omnpejaeneHue W ocHOBHble koHunernuuu (What is
mechatronics?)

Conepxanue:
1. OmpeneneHne MexaTpoHMKH (TIOHSATHE MEXATPOHUKH KaK MEKANCIUIUTMHAPHON
00JIaCTH, UCTOPUYECKHI KOHTEKCT U Pa3BUTHE MEXATPOHHUKH )
2. OcCHOBHBIE KOMITOHEHTHI MEXaTPOHHBIX CHCTEM (MEXaHHMYECKHE KOMIIOHEHTHI,
3JIEKTPOHHBIE KOMIIOHEHTHI, IPOTrPaMMHOE 00ecIieyeHne)
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4.
5

[TpuaIHIBET paboTHl MEXAaTPOHHBIX CUCTEM (MHTErpallds MEXaHWKH, JJICKTPOHUKU U
MIPOTrpaMMHOTO 00eCTICUEHHUS )

[IpuMeHEeHHEe MEXaTPOHHUKH B Pa3IMIHBIX 00JIACTIX

Bynyiiee MexaTpoHUKH (TEHACHIIMN ¥ MHHOBAIIHH)

[IpakTrueckoe 3ausitue 2.

Tema: Mcropuyeckuii 0030p pasButus mexaTponuku (Historical perspectives)

Conepxanue:
1. 3apoxxneHue MeEXaTpOHUKH: HCTOPUUYECKUE KOPHU U NIEPBBIE LIaru B Pa3BUTUU
2. Pa3Butue MexaTpoOHMKM BO BTOpOHM moOiOBHHE XX BEKa: HOBbIE TEXHOJOIMH MU
IIPUMEHEHHUS
3. CoBpeMeHHbIE TeHACHILIUH B Pa3BUTUN MEXaTPOHUKHU: [IM(PPOBU3ALIKSA U aBTOMATH3ALIMS
4. llepcriekTHBBI pa3BUTHS MEXATPOHUKHU B Oy y1lIeM
5. 3HAYMMOCTb U BIMSHUE MEXAaTPOHUKU Ha COBPEMEHHOE 0OLIECTBO

[IpakTuueckoe 3ansarue 3.

Tema: OcHOBHbBIC MPUHIIMITBI U KOHIIENIMU Mexarpouuku (Basics of mechatronics)

Coneprxanue:

1. OcHOBHBIE KOMIIOHEHTbl MEXAaTPOHHBIX CHUCTEM (MEXaHUYECKHE KOMIIOHEHTHI,
AJIEKTPOHHBIE KOMIIOHEHTBI, IPOrPaMMHOE 00ECIIEUEHHE)

2. IlpuHnun paboThl MEXaTPOHHBIX CHCTEM (CHUCTEMBI YIPABJICHUS, NTaTYUKU ¥ TPUBOJIbI,
MHTETPaLsi KOMIIOHEHTOB)

3. IlpumeHneHue  MeEXaTPOHMKM B pa3NMYHBIX  OTpacisiXx  (aBTOMOOMIIbHAA
MPOMBIIIICHHOCTh, TPOU3BOACTBO W POOOTOTEXHHMKA, MEIUIIMHCKAs TEXHHKA,
SHEPreTHKa)

4. TlpemmyIecTBa U HETOCTATKH MEXATPOHHBIX CHCTEM

5. Posib MexaTpOHHMKH B COBPEMEHHOM MHUPE U €€ BIMSIHUE Ha TEXHOJOTHUYECKUH MpolLiece

[IpakTnueckoe 3ansarue 4.

Tema: OcHOBHBIC TEPMHHBI U OTIPEJICNICHHsI, HCIIOIb3yeMble B Mexarporuke (Basic definitions)

Conepxanue:

NN E

MexaTtpoHHas cucTeMa

CeHcopsbl

[IpuBoas!

IJIK (mporpaMMupyeMmblii IOTHYECKUN KOHTPOJLIED)
HNuTterpanms

PoGoToTexHuka

WU (ucKyccTBEHHBIN UHTEIIEKT)

BP (BupryanbHas peaabHOCTb)

[IpakTueckoe 3aHsTue 5.

Tema: I/ICTOpH‘{CCKOC Pa3BUTHUC MCXAHUYCCKHUX, IJJICKTPUYCCKUX U IJICKTPOHHBIX CUCTEM
(Historical development of mechanical, electrical and electronic systems)

Conepxanue:
1. OmnpeneneHne MEXaHUYECKUX, JJIEKTPUUECKUX U AIEKTPOHHBIX CHCTEM
(3HavyeHre UCTOPUUECKOTO Pa3BUTHS ITUX CHCTEM JIIsI COBPEMEHHBIX TEXHOJIOTHIA)
2. Hcropuueckoe pa3BUTHE MEXaHHUYECKHX CHCTEM
o JlpeBHHE MEXaHUUYECKHUE YCTPOMCTBA U MEXaHU3MBbI
e Bkiag cpeHEBEKOBBIX YUECHBIX U HHKCHEPOB B Pa3BUTHE MEXAHUKHU
o IIpombllluleHHAs PEBOJIOLMS U MOSBICHUE MEXAHUYECKUX YCTPOUCTB B IIPOU3BOJICTBE
3. Hcropuueckoe pa3BUTHE DIEKTPUUECKUX CUCTEM
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OTKpBbITHE 3JIEKTPUUECTBA U €TO CBOMCTBA

N300peTenus 31eKTpU4eCcKUX yCTPOUCTB: OaTapeu, IpoBO/ia, JaMIIOUYKH
[IpumeHeHne IeKTpUYECTBA B IPOMBIIIJIEHHOCTH U OBITY

Hcropuueckoe pa3BUTHE 3JIEKTPOHHBIX CHCTEM

[TosiBneHue panno, TeIEBUACHNS U KOMIILIOTEPOB

N300peTenue nosynpoBOAHUKOB U pa3BUTHE COBPEMEHHOM 3J1€KTPOHUKU
[IpuMeHeHne ANEKTPOHHBIX CUCTEM B HAYKE, MEAUIIMHE U TEXHUKE

Bxuiag nctopuueckoro pa3BUTHS MEXaHUUECKUX, SJEKTPUUECKUX U AIEKTPOHHBIX
CUCTEM B COBPEMEHHBIE TEXHOJIOTUU

IlepcneKTHBBI pa3BUTUS TEXHUKH U HOBBIX TEXHOJIOI'MHA HA OCHOBE NPUHLIUIIOB
MEXAaHUKH, dJIEKTPUUECTBA U SIEKTPOHUKH.

[TpakTuueckoe 3anarue 6.

Tema: Kparkas ucropus pazButusi cucreM odpatHoii cBsizu (A brief history of feedback

control)
Coneprxanue:
1. TlepBble ynmoMuHaHUsI OOPATHOM CBSI3U B HAyKE U TEXHUKE
2. PasButue cuctem 0OpaTHOM CBS3M B MHAYCTPUH U MPOMBIIIICHHOCTH
3. TlosBnenue cucrteM 0OpaTHOM CBS3U B YIPABICHUU U yIIPABICHYECKOM
KOHCYJIbTUPOBAHHUHU
4. TlpumeHeHune oOpaTHOM CBSI3U B IICHXOJIOTUHU U 00pa30BaHUH
5. CoBpeMeHHOE COCTOSIHUE CUCTEM OOpaTHOMU CBSA3H U UX POJIb B COBPEMEHHOM

oOuiecTBe

[IpakTrueckoe 3ansTue 7.

Tema: MeX&TpOHI/IKa KaK CUCTEMHBIN noaxoJd K IpOCKTUPOBAHUIO, pa3pa60TKe U BHCAPCHUIO
CITO’KHBIX HHKeHepHbIX cucteM (Mechatronics as a system approach to the design, development
and implementation of complex engineering systems)

1.

Conepsxanue:

OObscHeHrEe TOHATHUS MEXaTPOHUKH U €€ BIHSHIE Ha COBPEMEHHYIO HHKEHEPHYIO
npakTiky (Heo6XoauMocTh CHCTEMHOTO TTOIX0/1a TIPU MPOSKTUPOBAHUHU CIIOKHBIX
TEXHUYECKHX CUCTEM)

OCHOBHEBIE MMPUHIUIIBEI MCXATPOHHUKHU

WuTerpanus MexaHuKH, JIEKTPOHUKHU U IPOTPAMMHOTO O0ECTICUeHUS B €AMHYIO
CHCTEMY

B3aumopeiicTBue MexX1y pa3IMuHbIMU KOMIIOHEHTAMHU CUCTEMBI U UX CUHXPOHU3ALIMS
[IpoexTnpoBaHuE MEXaTPOHUYECKUX CUCTEM

Dransl MPOEKTUPOBAHUS: aHATTU3 TPeOOBaHU, KOHIIENTYaJIbHOE TPOEKTHPOBAHUE,
JeTanpHas pa3padoTka

[IpuMeps! ycneniHbeIX TPOEKTOB, PEaTU30BAHHBIX C IPUMEHEHUEM CUCTEMHOTO
noaxojaa

Pa3paboTka 1 BHeIpEeHHE MEXaTPOHUYECKUX CUCTEM

TecTupoBaHue U OTIaAKa CUCTEMBI IIEpE]] BHEAPEHUEM B TPOU3BOACTBO
OO0yueHue nepcoHana v NoJeP’KKa CUCTEMbI B TIPOLIECCE IKCILTyaTalluu

BbI30BBI U TepCHEKTUBBI MEXATPOHUKHU

Hosrie TexHonornu u TCHACHIWHA B PAa3BUTHHN MCXATPOHHUYCCKUX CUCTEM
3HaueHue CUCTEMHOIO moaxoga AJisi ITOBBIIIICHUA Bq)(I)CKTI/IBHOCTI/I 1 HAACKHOCTHU
WH)XEHEPHBIX PEIICHUI

CYMMapHOG H3JI0KCHUC OCHOBHBIX MPUHIIUIIOB MCXATPOHUKH KaK CUCTCMHOI'O
M0/IX0J1a K MPOEKTUPOBAHUIO U Pa3pabOTKe CIOKHBIX TEXHHUECKUX CHCTEM
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[ToguepkrBaHuEe BaKHOCTH UCIIOJIb30BAHUS JAHHOTO MOJIX0/1a JUIsl TOCTUKEHUS
BBICOKHX PE3yJIbTaTOB B COBPEMEHHON MH)KEHEPHON IIPAKTHKE.

[IpakTuueckoe 3aHarue 8.

Tema: MopenupoBanne ¢Gu3nIecKux cucTeMm: crocobsl uHterpamuu (Physical system
modelling: ways of integration)

Conepxanue:

1. O0630p TEMBI MOJICTHPOBAHUS (PUBUIECKUX CUCTEM
3HaYeHHne UHTETPAIlH PA3IUYHBIX METOI0B MOACTHPOBAHUS

2. Metoabl MoAEIMPOBaHUS (PU3NYECKUX CUCTEM

e JluddepeHunanbHble ypaBHEHHS

o bnounsle Mmonenu

o ['padmueckuii naTEpPEc MOACTUPOBAHUS
WHTerpanus METo10B MOIETIMPOBAHNUS

o CoBMecTHOE ncnob30BaHue AU HepeHInATBHBIX YPaBHEHUH U OJOYHBIX MOJeei

o OO0ObenuHeHue Mozesel ¢ UCIoIb30BaHUEM Ipaduueckoro nHTepdeiica

o [IpenmymiecTBa u HEAOCTATKHU PA3IMYHBIX CIOCOOOB MHTETPALIUN

4. Tlpumepsl MOJEeNUpPOBaHUS (PU3MUECKUX CHCTEM C UCIOIb30BAHUEM Pa3IMYHBIX
METOIOB

e MojenupoBaHue CXeM JIEKTPUUYECKHUX Lienen

e MojenupoBaHue MEXaHUIECKUX CUCTEM

e MojenupoBaHue TEIUIOBBIX MTPOLIECCOB
ObocHOBaHME Ba)KHOCTH MHTETPALIUH PA3IMYHBIX METOI0B MOACITUPOBAHUS 115l OoIiee
TOYHOTO U 3(p(PeKTUBHOrO aHaNIN3a GUINUECKUX CUCTEM.

[IpakTuueckoe 3anarue 9.

Tema: ®ynkiuu MexarpouHsix cucteM (Functions of mechatronic systems)

Conepxanue:
1. OcHoBHBIE (PYHKLIMU MEXATPOHHBIX CUCTEM
e Cencopnas GyHKIHS: COOp ¥ aHAIN3 JAHHBIX C UCTIOJIb30BAHUEM JAaTYMKOB
e VYnpapmstomas GyHKUMS: IPUHATHE U BHIIOJHEHNE PEIIEHUI Ha OCHOBE MOJTYUYEHHBIX
JAHHBIX
o UutennexryanbHas QyHKIUSA: CIIOCOOHOCTh K CaMOOOYUYEHHIO U a/IalTalluy K
M3MEHSIIOIIUMCS YCIIOBUSAM
e Mexanuueckasi GyHKIHA: BBIOJIHEHHE (PU3NYECKUX ONEPAIUil ¢ TOMOIIBIO
MEXaHHU3MOB
2. Tlpumepsl npuMeHeHUs! PYHKLIUN MEXaTPOHHBIX CUCTEM
e ABTOMOOMJIbHAS IPOMBIIUIEHHOCTh: CUCTEMbI KOHTPOJISl TOPMO30B, JABUTATENs,
IIOJIBECKH U [IIp.
e IIpon3BoACTBEHHbIE TUHUU: POOOTU3NPOBAHHBIE CUCTEMBI C YIIPABICHUEM [0 MMO3ULIUN
WM CUJIE
e MenunuHckas TeXHUKA: CUCTEMBbI TUArHOCTUKU U JIEYEHUS C UCTIOJIb30BaHUEM
CEHCOPOB U UCIIOJHUTENIBHBIX MEXAaHU3MOB
3. BBI30BBI ¥ TPEH/IBI B pa3BUTUHU (PYHKIUI MEXaTPOHHBIX CHCTEM
o IHTerpauus ¢ HCKyCCTBEHHBIM UHTEJUIEKTOM U MHTEPHETOM BELIEH
e VYBenuyeHHe aBTOHOMHOCTH U CAaMOOIPEIEIICHUS CUCTEM
o Pa3paboTka yHHBepCcaIbHBIX U THOKUX PEIICHUIN JJIS pa3IMYHBIX OTpaciieit
4. 3naveHue PYHKIUNA MEXaTPOHHBIX CHUCTEM JIJIsl COBPEMEHHOM
IIPOMBIIIJIEHHOCTH U HAYKU
o [lepcniekTrBBI pa3BUTHS M NOTCHIMAI JAIBHENIIIET0 YCOBEPIICHCTBOBAHUSI.
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[IpakTnueckoe 3austue 10.

Tema: Uurerpamust oOpabotku uHpopmanuu (mporpammuoe obecrneuenue) (Integration of
information processing (software))

Conepxanue:

1.

2.

Onpenenenue uHTErpanuu 06padoTku HHGHOPMALIUK B IPOrPaMMHOM 00€CIIeYeHUH
(3HaveHue UHTErpaLuy VIS YIIy4dIIeHus 3PPEKTUBHOCTH U MPOU3BOIUTEIBHOCTH)
Tunel uaTErparuu 00padoTKH HHGOPMAITHHI

BuyTpenHnss unterpanusi: o0beAMHEHNE PA3IMYHBIX (PYHKIIMHI UK MPOLIECCOB B
€AVHBINA IPOrPAMMHBIN IPOLYKT

Buemnnsis uHTerpanys: coBMenieHre padboThl Pa3IMuHbIX IPOrPaMM HIIM CUCTEM JUIS
obMmeHa uHpopmanuein

[IpenmytiecTBa UHTErpanuu 00padoTKu UHPOpMALTHH

ViydiieHne KOOpAMHALUY U CHHXPOHU3ALUHU IIPOIIECCOB

YBenuueHue nNpou3BOJUTEILHOCTH U CHIKEHUE U3JIEPIKEK

VYyumeHnue KkauyecTBa MIPUHUMAEMbIX pEeLICHUN

[Tomxomp! K MHTETpanu 00pabOTKN HH(POPMAITUH

Hcnonb30BaHue CTaHAAPTHBIX MPOTOKOJIOB U HHTEP(EIHCOB

Coznanue APl g nHTErpanuu pa3audHbIX CUCTEM

Pa3pabotka crienuanu3upoBaHHBIX MPOTPAMMHBIX ITAKETOB IS UHTETPAIluU
[Tpumeps! ycnienHo#i nHTErpanuu 00padoTk HHPOpPMAITUH

Nuterpamus CRM u ERP cuctem m1st ynpaBiieHus: KITUEHTCKUMU TaHHBIMHU 1 OU3HeC-
npoleccaMu

WNHterpanus cucteMsl yrpaBiaeHUs CKJIaJJOM C CHCTEMOU OTCIIEKUBAHUS TOCTABOK IS
ONTUMHU3ALMH JIOTUCTUKU

WNHuterpamus nporpamMm A1 aHaJTUTUKH TaHHBIX JUIS TIOJYYEeHHS 1IEIO0CTHON KapTUHBI
0 OuzHece

BbI30BBI ¥ IPENATCTBUS IPU UHTETPALUU 00pabOTKH HH(OpMAIH

Cn0’KHOCTb COEIMHEHUS PA3JINYHBIX CUCTEM U (POPMATOB JAHHBIX

Puck notepu nundopMaiuu uiv HapyueHus KOHQUICHIIMATEHOCTH

Heo0xoauMocTh MOCTOSHHOTO OOHOBJIEHUS U MOAIEP)KKH MHTETPUPOBAHHBIX CUCTEM
3HayeHue UHTerpauu o0paboTKU HHPOPMALIMU B IPOrPaMMHOM 00eCTIeUeHNH TS
COBPEMEHHBIX OpraHU3aIi

[lepcnekTHBBI pa3BUTHSI MHTETPALIMM U €€ BIMSIHUE Ha OM3HEC-TIPOLECCHI

[IpakTnueckoe 3anstue 11.

Tema: Jlatunku u npuBojsl (Sensors and actuators)

Conepxanue:

1

. BBeneHue B JaTUMKH U IPUBOIBI

OrnpeneneHne JaTYMKOB U TPUBOJOB

Ponb 1aT4MKOB M IPUBOJIOB B CUCTEMAX YNPABICHUS U aBTOMAaTU3aLUU

Tumel 1aTYINKOB

AKTHUBHBIE U TACCUBHBIE TaTYNKU

AHanorosble ¥ IU(PPOBBIE JATYNKH

Paznuunble npuHIMIBI paOOThHI TaTYMKOB (HAIpUMEp, ONTHYECKUE, HHAYKTUBHBIE,
€MKOCTHBIE)

[IpumeHneHne naTunKoB

Vcnonb30BaHue 1aTYNKOB B IPOMBILIUIEHHOCTH, MEAULIUHE, OBITOBOI TEXHUKE U
Apyrux o0nacTsx

IIprMepbl KOHKPETHBIX AATYMKOB U UX IIPUMEHEHUE

Tunel npuBoaOB
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e DIJEKTpUYECKUE, THEBMATUYECKUE U TUAPABINUYECKUE TPUBOJIBI
o [IpuHuunBl pabOTHI IPUBOIOB
o IIpeumyiecTBa U HEIOCTATKH PA3JIMYHBIX TUIIOB IIPUBOIOB
IIpumeneHne npuBOIOB
e Hcnonp3oBaHue NpUBOJOB B aBTOMOOMIIBHOM MPOMBIIIIEHHOCTH, POOOTOTEXHUKE,
JIOMaIllHel TEXHUKE U APYTHX 00JIacTsIX
o IIpumepsl KOHKPETHBIX IIPUBOJIOB U UX IPUMEHECHHE
WHTerpanus 1aT4uKoB U IPUBOIOB
o BsauMmozeilicTBUE AATYUKOB U IIPUBOJIOB B CUCTEMAX YIIPABIICHUS
o [Iporpammuoe ynpasicHUe JaTYNKAMU U IPUBOJAMH
o IIpumepsl aBTOMaTU3UPOBAHHBIX CUCTEM C MCIIOJIb30BAHUEM JATUYUKOB U IIPUBOJOB
7. 3HaueHME AATYMKOB U MPUBOJOB B COBPEMEHHOM TEXHUKE U IPOMBILIUIEHHOCTH
[lepcneKkTuBBl pa3BUTHUS TEXHOJOTHH JaTYMKOB U IPUBOJIOB

[IpakTnueckoe 3ansitue 12.

Tema: YnpasneHue BBOAOM-BbIBOOM MHUKpompoiieccopa (Microprocessor input-output control
polling and interrupts)

Conepxanue:

1. BBeneHue B ynpaBJjieHH€e BBOJOM-BbIBOJOM

o Onpenenenue BBoAa-BbiBoja (I/0O)

o 3nauenue ynpasienus I/O B MUKpomporeccopax

2. Tumnsbl yCTPOICTB BBOIa-BbIBO/IA

o Ilepudepuitnbie ycrpoiicTa

o BBoaHble ycTpolicTBa (Ki1aBUaTypbl, 1aTUYUKH)

o BriBosiHBIE yCcTpO#CTBA (AUCIUIEH, TPUHTEPHI)

3. MeToasbl ynpaBJieHHsI BBOJIOM-BbIBOIOM

o IIporpammusiit ompoc (Polling)

» OnpesiesieHre U MPUHLUI PaOOThI

= [IpenmyniecTBa U HEAOCTATKU

o IlpepriBanus (Interrupts)

= OnpezeneHye U NPUHIKI pabOThI

= Tunel npepeIBaHUil (annapaTHbIe U IPOrPaMMHBIE)

» [IpenmyniecTBa U HEAOCTATKU

4. CpaBHeHHE METO/I0B ONPOCA U NMPepPbIBAHMIT

o O (peKTUBHOCTH NCIIOJIB30BAHUS PECYPCOB

o Peakuus Ha coObITHA

o CI1o>XHOCTh peanu3annuu

5. IIporpaMmMupoBaHue BBOAA-BHIBO/IA

o OCHOBHBIE KOMAH/Ibl U MHCTPYKUUU AJis yripaBienus /O
o IIpumMepsl koga 1u1st peau3ali onpoca U MpepbIBaHUI
6. [IpuMeHeHue ynpaBJeHUs1 BBOJOM-BBIBOIOM B PeaJIbHBIX CHCTEMAaX
o IlpumMeps! CHONB30BaHUsI B MUKPOKOHTPOJLIEpaX

o IIpumMepsl BcTpanBaeMbIX CUCTEM

7. 3ak/0ueHue

o Ponb ynpaBieHust BBOJIOM-BBIBOJIOM B COBPEMEHHBIX MUKPOIIPOLIECCOPHBIX CUCTEMAX
o IlepcriekTHBBI pa3BUTHS TEXHOJOTUH yripasienus /O

[IpakTnueckoe 3austue 13.

Tema: Cuctemsl u ynpasienue (Systems and controls)

Coneprxanue:
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1. BBegenue B cucTeMbl U ylpaBJjieHHe

Omnpenenenue cucTeM U UX KOMIIOHEHTOB

OCHOBHbIE IPUHLUIIBI YIIPaBICHUS

2. Tunsl cucrem

OTKpBITBIE U 3aKPHITHIE CUCTEMBbI

JIuneliHble U HEJIMHEWHBIE CUCTEMBI

JIMCKpETHBIE U HENIPEPHIBHBIE CUCTEMBbI

3. MoaeupoBaHue cucTeM

MatemaTuueckue MOJENH CUCTEM

CucrteMbl ypaBHEHHI U UX PEILICHUE

Hcnonp3oBanne cUMyJIsIUi 17151 aHAJIM3a CUCTEM

4. KoHTpOJIb U YIPaBJIeHHE

OCHOBBI TEOPUH YIIPABJICHUS

OOpatHas cBs3b U €€ poJib B YIIPABICHUU

[IpuHIMIIBI IPOEKTUPOBAHUS CUCTEM YIIPABICHUS

5. Ynpasasiouue ycTpoiicTa

MUuKpOKOHTPOJUIEPHI U MUKPOIIPOLIECCOPHI

JIaTYMKK U UCTIOJIHUTENIbHbIE MEXaHU3MBbI
[Iporpammupyemsble noruyeckue KoHTposiepsl (PLC)

6. AJITOpUTMBI yIIPaBJIeHHUA
[TponopuronansHO-UHTErpasIbHO-AH P GepeHmanbabie (PID) koHTpoeps
ANropuTMBI aJJAITUBHOTO YIIPaBJICHUS

HeliponHsle ceTn 1 UX IPUMEHEHUE B YIIPABICHUH

7. UHTerpanus cucremM

B3aumozeiicTBue pa3InyHbIX CUCTEM YIIPaBJICHHUS
[IpumeHeHne cTaHAapTOB U MPOTOKOJIOB JIJIsl HHTErpalluu
[Ipumepsl HHTErpaluy B IPOMBIIUIEHHOCTH

8. CoBpeMeHHbIE TEHIEHIIMU B CHCTEMAX U YNIPaBJIeHUH
ABTOMaTH3aMs U podboTH3ALUS

Wurepner Bewieit (IoT) u ero BnusiHue Ha ynpaBieHue
Bynymee cucreM ynpaBieHHsI U HOBbIE TEXHOJIOTHH

9. Poab cucTeM M ynpaBiieHHsI B COBPeMEHHbIX TeXHOJIOTHSAX
10. IlepcneKTHBBI Pa3BUTHS U HCCJIEIOBAHNS B 00J1aCTH CHCTEM U YNIPaBJIeHHs

[IpakTnueckoe 3ansitue 14.

Tema: Komnbroreps! u gorndeckue cucrembl (Computers and logic systems)

Conepxanue:

1. BBenenue B KOMNBIOTEPHI

o Omnpenenenne KOMIbOTEPA

o Hctopus pa3BUTHSI KOMIIBIOTEPOB

o OcHoBHbIe KOMIOHEHTHI KomnbioTepa (LI1, mamaTs, ycTpoiicTBa BBOJa-BhIBOA)
2. ApXHTEKTypa KOMIIbIOTEpa

o OcHoBHble apxuTekTypHble Mojenu (Monens pon Heitmana, ["apBapackas apxurexrypa)
o [Ipunnumnel paboTsl eHTpasibHOTO Mporeccopa (LIT)

o B3aumogeiicTBre Mexay KOMIOHEHTaMU CUCTEMBbI

3. Jlornveckue cucremMbl

o Onpenenenre JOrMUeCKUX CUCTEM

o OcHoBHnble Joruueckue oneparuu (AND, OR, NOT, XOR)

o Jlornueckue cxemsl 1 UX IPUMEHEHHUE

4. Cucrembl cUucjIeHust

o JIBonuHasi, JecaTu4Has ¥ MECTHAAATEPUYHAs CUCTEMBI
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o IIpeobpa3zoBanue Mex 1y cucTEMaMH CUUCIICHUS

o IIpuMeHeHne CUCTEM CUMCIIEHUS B BBIUUCIICHUAX

o. IIporpammMupoBanne Ha HU3KOM ypPOBHe

o AcceMbiep U ero posib B IpOrpaMMHUPOBaHUHU

o OCHOBBI pabOTHI ¢ MAITMHHBIM KOJOM

o IIpumepsl IpOCTHIX IPOrpaMM Ha accemoOunepe

6. Broa-BbIBOA U yHIpaBJieHHe JAHHBIMU

o YcrpoiicTBa BBO/Ia-BbIBOAA U UX KJIACCU(PHUKALIMS

o IIpuHnumne paboThI ¢ ycTpoiCTBaMU BBOJIa-BHIBOIA

o IIporpammHoOe ynpaBieHue BBOIOM-BBIBOIOM

1. CoBpemeHHbIE BBIYHCIUTEIbHbIE CHCTEMBbI

o MHorosiepable 1 MHOTOIIOTOYHBIE CUCTEMBI

o Bupryanuszanus u 061a4Hble BEIYUCICHUS

o IlepcniekTrBbI pa3BUTHS KOMIIBIOTEPHBIX TEXHOJIOTUN

o Ba)xHOCTh MOHMMaHNS KOMIIBIOTEPOB U JIOTHYECKUX CHCTEM
o [IpumeHeHune 3HaHUH B pa3IMyYHbIX 00JacTAX (MH)KEHEepUs, HayKa, HCKYCCTBEHHBIN
WHTEJUJICKT)

[IpakTnueckoe 3ansitue 15.

Tema: IIporpammuoe obecrieucHue u cobop manueix (Software and data acquisition)

Conepsxanue:

1. BBegenue B nporpamMmMHoe odecrieyeHue

o Onpenenenne NporpaMMHOr0 00ecreyeHus

o Knaccuduxkanus nporpaMmmHoOro obecrneyeHus: CUICTEMHOE, IPUKIIAJHOE, BCTPOCHHOE
o Ponb mporpamMmHOro obecrieueHusi B COBPEMEHHBIX CUCTEMAX

2. CucreMsl cO0pa TaHHBIX

o Onpenenenre U Ha3HAYEHUE CUCTEM cOOpa TaHHBIX

o Tunbl 1aHHBIX: CTPYKTYPUPOBAHHBIE U HECTPYKTYPHUPOBAHHBIE

o Metozpl cOopa JaHHBIX: pyYHbIE U aBTOMaTHU3UPOBAaHHBIE

3. AHCTPpYMEHTBI M TEXHOJIOTHH VIS ¢00pPa JaHHBIX

o [Iporpammusie matdopmel ajst cOopa U aHAIKM3a JaHHBIX

o Mcnonp3oBanue 6a3 TaHHBIX U1 XpaHEHUs: 1 00pabOTKH JJaHHBIX

o [IporpammupoBanue HHTEPPEHCOB I B3aUMOACHCTBHUSA C JaTYMKAMU U yCTPONUCTBAMHU
4. O0paboTKa U AaHATU3 JTAHHBIX

o Metozasl 00paOOTKM AaHHBIX: (PUIBTpaALKs, arperanus, aHajlus3

o MHCTpYMEHTBI JU1sl BU3YaIU3alUK TaHHBIX

o IlpuMeHeHne cTaTUCTUYECKMX METOJIOB U aJITOPUTMOB MAIllIMHHOTO O0y4YeHus

5. lIporpammHoe obecrieyeHne AJisl ypaBJaeHUs TaHHBIMH

o Cucremsl ynpasnenus 6a3amu naausix (CYBJI)

o [IporpammHoe obecriedeHre sl MHTErpaluu JaHHbIX U3 Pa3InYHbIX UCTOUHUKOB

o [Iporpammusie penieHus st o0ecnedeHus: 0€30MacHOCTH TaHHBIX

6. [Tpumepbl IpUMEHEHUS MPOrPaMMHOT0 obecriedeHus U coopa JaHHbBIX

o [lpuMeHeHne B IPOMBIIIUIEHHOCTH: MOHUTOPHUHT U YIIpaBJiI€HHUE TPOU3BOJICTBEHHBIMU
poLeccaMu

o Mcnonp3oBanue B MeIUIIUHE: COOP U aHAJIU3 JTAHHBIX O TAI[MEeHTax

o [IpumeHeHune B HayYHBIX UCCIIEAOBAHUAX: COOp U 00paboTKa SKCIIEPUMEHTAIBHBIX JAHHBIX
o 3HayeHue NMPOorpaMMHOro o0ecredyeHns u coopa JaHHBIX B COBPEMEHHOM MUDE

o IlepcrieKTHBBI pa3BUTHI TEXHOJIOTHI cOopa 1 00pabOTKU JAHHBIX

[IpakTnueckoe 3ansitue 16.

Tema: PoGororexunka (Robotics)
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Conepxanue:

1. BBenenue B poOOTOTEXHUKY

e Onpenenenne poOOTOTEXHUKU

e lctopust pa3BuTHsi pOOOTOTEXHUKH

e OcHOBHBIE 00J1aCTH IPUMEHEHUS

2. Tumbl po6oTOB

e [IpomMbiniuieHHBIE POOOTHI

o CepBucHbBIE POOOTHI

e MoOuibHbIE POOOTHI

e ConuanbHbie poOOTHI

e PoOOTBHI 17151 cclieIoBaHUM (HanpuMep, KOCMUYECKHE)

3. KomnoneHThl p0OOTOB

o Mexanndeckue 9acTu (KapKac, IPpHUBO/IbI, MAHHUITYJIATOPHI)

e DJIEKTPOHHBIE KOMIIOHEHTHI (AATYUKU, KOHTPOJLJIEPHI)

o [IporpammHoOe obecriedeHre (aIropuTMbl YIPABICHHS, CHCTEMbI HCKYCCTBEHHOTO
HMHTEJUJICKTA)

4. [IporpamMmmupoBanre poOOTOB

e SI3pIkK TporpaMmMupoBanus st podotorexuuku (Python, C++, ROS)
o OCHOBBI aJITOPUTMOB yTIPaBJICHUS

e OOpaboTKa JaHHBIX C JATYUKOB

5. MckycCTBEHHBIN MHTEIUIEKT B pOOOTOTEXHUKE

e MammHHoe 00y4eHHe U ero MpUuMeHEHUe

» KoMIproTepHOE 3peHne

e O6paboTKa ECTECTBCHHOTO S3bIKA

6. DTHYECKUE U COLMANIbHBIE ACTIEKThI

o BiusiHue poOoTOB Ha pabouune mecta

e DTHYECKHE BOIPOCHI B pa3pabOTKe U UCIOIb30BaHUU pOOOTOB
» be30MmacHOCTh U OTBETCTBEHHOCTH

7. Bynyiiee poOOTOTEXHUKH

e TeHJIEHIIUU U TPOTHO3BI

e HoBbIE TEXHONIOTUY U UX BIMSHUE HA Pa3BUTUE POOOTOTEXHUKHU
e Bo3mokHOCTH 1151 HicCTIeTIOBaHUHN M pa3padoTOK

eBaxxHOCTh pOOOTOTEXHUKH B COBPEMEHHOM MHUPE

[IpakTrueckoe 3anstue 17.

Tewma: [IporpammupoBanue poboros (Robot programming)

Conepxanue:

1. BBezneHue B nporpaMMHpoBaHne poOOTOB

o Ompenenenne poOOTOTEXHUKHU

o 3HaueHue MPOrpaMMHPOBaHUS B pOOOTOTEXHHKE
o O030p pa3IMUHBIX TUTIOB POOOTOB

2. OCHOBHBIE KOMITOHEHTHI pOOOTOB

o AnmapaTtHoe obecrieueHue

» CeHcopbl

» [IpuBOIBI

» KoHTposieps!

o [Iporpammuoe oGecneueHue

» OnepaliioHHbIE CUCTEMBI 17151 poOoTOB (Hampumep, ROS)
= A3p1ku mporpammupoBanus (Python, C++, Java)
3. ANTOpUTMBI U METOABI IPOTPAMMHUPOBAHUS

o OCHOBHBIE ANITOPUTMBI YIIPABJICHHUS
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o AJITOpUTMBI HaBUTALIMH U JIOKAJTU3ALUU

o O6paboTKa JaHHBIX C CEHCOPOB

4. Pa3zpa0OoTka nporpaMmMHOro odecredeHus Jijisi poooToB

o Iponecc pazpaboTtku

o MIHCTpyMEeHTHI U cpesibl pa3paboTKu

o TectupoBanue u oTaaaKa NPoOrpaMm

5. [IporpammupoBanue MOOUIIBHBIX POOOTOB

o [IpuHIUIBEI pabOTH MOOMIIBHBIX POOOTOB

o IIporpammupoBanue a1 aBTOHOMHOM HaBUTalluu

o Ucnons3oBanue kapt u SLAM (Simultaneous Localization and Mapping)
6. [IporpamMupoBaHre MAaHUITYJISITOPOB

o KunemaTuka u 1uHaMuka MaHUIYJIITOPOB

o AJITOpUTMBI yIPABICHUS IBUKEHUEM

o IlporpammupoBaHue 3aXBaTOB U MAaHUITYJISALIUN

7. lcKycCTBEHHBIN HHTEIIEKT B POOOTOTEXHUKE

o Beeaenue B UM u mammuHOE 00y4eHHE

o Ilpumenenne MU B pobotax

o Ilpumeps! ucnonwszoBanus MU ans ynyunienust pyHKIMOHATBHOCTH pOOOTOB
8. DTuka u 6e30MacHOCTh B pOOOTOTEXHHKE

o DTUYecKue BOIPOCHI MPOrpaMMHUPOBAHUS pOOOTOB

o be3onacHocTh pob6OTOB B 0011IECTBE

o PerynupoBanue u ctaHaapThl B POOOTOTEXHUKE

9. Byaymee nporpaMMupoBaHust pOOOTOB

o TenneHMM ¥ NHHOBAIUH

o BnusHue Ha pa3nuuHble oTpaciau

o IlepcniekTUBBI pa3BUTHUS TEXHOJIOTUN

o BaxxHOCTh IporpaMMupoBaHusi B Oy 1ylieM poOOTOTEXHUKU

[IpakTnueckoe 3ansitue 18.

Tewma: IIpoexTupoBanue Moayist uarepdeiica podora (The design of human-machine interface
module)

Conepxanue:

1. Onpenenenune Moayiist uaTepdeiica podora (3Hauenne uHTepdetica It B3aUMOICHCTBHS
YesIoBeKa U pobora)

. Tuniel uaTEpPEiicoB podoTa

. I'padmueckue unrepdeiicer (GUI)

. Komangusie untepdeiicor (CLI)

. BuzyanbHble U TakTUIIbHBIE HHTEP(EHCHI

. AyaurounTepdeicot

. TpeboBaHus K MPOEKTUPOBAHUIO UHTEpdeiica

. Y100CTBO UCTIOIB30BAHUS

. JloctynHocTh

. Db pexTUBHOCTD B3aUMOACHCTBUS

. be3onacHocTh

. DTamnbl MPOEKTUPOBAHUS MOAYJISl HHTEpderica

. UccnenoBanue nmonp3oBaTeneil U BX NOTPeOHOCTEH

. Co3manue mpoTOTUIOB HHTEpdeiica

. TectupoBaHue u O1IeHKA TPOTOTUIIOB

. UtepaTtuBHOE ynydlieHue qu3anHa

. IHCTpYMEHTBI U TEXHOJIOTHH JUIS IPOSKTUPOBAHMS HHTEpdeiica
. [IporpaMMHBI€ CpencTBa AJIs CO3/IaHUs IPOTOTUIIOB

PO WONEPEMARARRRONPEFPWOWRRWONMNEDN
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. SI3pIKM IpOTpaMMHUPOBaHUS U HPEHMBOPKH

. AnnmapaTHbIe cpeJICTBa U1 B3aUMOIEHCTBHS

. [Ipumeps! ycnemHbix naTepdheiicoB pod0TOB

. O630p U3BECTHBIX POOOTOB M X HHTEPEHCOB

. AHanM3 yCIIeHBIX PEUIEHUH U UX 0COOEHHOCTEN

. Bynymee npoexkrupoBanus uurepdencoB poooToB

. TenaeHny 1 THHOBANIMY B 00JacTH HHTEPQEIcOB

. BnusiHMe ncKyccTBEHHOrO MHTEIIEKTa Ha IPOEKTUPOBaHUE UHTEp(dEeHcoB
. Pe3rome KITI04eBhIX acleKTOB MPOEKTUPOBaHUS HHTEpderica

. BaKHOCTB MOCTOSTHHOTO yiTy4llleHUs MUHTepECcoB 171l MOBBILIEHUS 3P PEKTUBHOCTH
poboTOB

AP ONPNNPEPOWN

[IpakTnueckoe 3anstue 19.

Tema: Umkenepus mexarpounuku (Mechatronics engineering)

Coneprxanue:
1. OCHOBHbBIE KOMITOHEHTbI MEXaTPOHHBIX CUCTEM

e MexaHn4eckue KOMIIOHEHTBI: IPUBO/IbI, PEyKTOPBL, MEXAHU3MBI.

e DJIEKTPOHHBIE KOMIIOHEHTBI: JaTYMKH, UCIIOJHUTENIbHBIE YCTPOHCTBA,
MUKPOKOHTPOJIJIEPHI.

o [IporpaMmmHoOe oGecriedeHre: aropuTMBbl yIIpaBJIeHUs, CUCTEMbI PEaIbHOIO BPEMEHH.
2. CucreMsl ynpaBiieHus

e Teopus ynpasnenus: PID-perynstopsl, aganTuBHble 1 HEUYETKUE CUCTEMbI YIIPABIICHHUS.

o [IpuMeHeHue cucTeM ynpaBiaeHUs] B MEXaTPOHHBIX YCTPONUCTBAX.
3. JlaTYMKK ¥ UCTIOHUTENIbHbIE MEXaHU3MbI

e Tumnbl 1aTYMKOB: ONTUYECKHE, YIbTPA3BYKOBbIE, HHEPLIMATIBHBIE.

e lcriomHUTEIBbHBIE MEXAHNU3MBI: CEPBOMOTOPBI, I1arOBbIE ABUTATEIH.
4. MonennpoBaHue U CUMYJIALNS

e Ucnons3oBanne CAD u CAE 111 IpOeKTUPOBaHUS MEXATPOHHBIX CHCTEM.

e [Iporpammuoe obecnieuenue it cumynanuu (Hanpumep, MATLAB, Simulink).
S. [TpuMeHeHne MeXaTPOHUKH
o ABTOMaTH3a1Ms IPOU3BOJCTBEHHBIX MPOIIECCOB.
e PoG0oTOTEXHUKA: TPOMBIIIJIEHHBIE POOOTHI, MOOUIIBHBIE POOOTHI.
e YMubIe cucteMsbl: [0T, ymHBIE TOMA.

bynymiee MexaTpoHUKH
e TeneHIUM ¥ NHHOBAIMK B 00JIACTH MEXATPOHUKH.
 BiinsiHue MexaTpoHUKM Ha yCTOWYMBOE pa3BUTHE U HKOJIOTHIO.
e 3HaYeHHE MEXaTPOHUKHU B COBPEMEHHOM MUDE.
e [lepcrieKTUBBI pa3BUTHI U KapbEePHBIE BOBMOKHOCTH B 00JIACTH MEXATPOHHKH.

o

[IpakTnueckoe 3anstue 20.

Tema: MuTerparus ynpaBieHus pUCKaMH B ITpoliecce mpoekTupoBanus MamuH (Integration of
risk management into the machinery design process)

Coneprxanue:
1. Onpenenenue yrnpapieHus: puckaMu (3HaYeHUE YIPaBICHUS PUCKAMU B
POCKTUPOBAHUY MAIIIH)
2. OCHOBHBIE TIOHSITHSI YIIPABJICHUST pUCKAMHU
WnenTudukaius puckos
OneHka pUcKoB
VYnpaiieHue puckamMu: CTpaTeruu U METOAbI
3. Ilpouecc npoeKTUPOBAaHUS MAIIMH
Oranbl IPOEKTUPOBAHUS
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Posnb yripaBneHust puckamMu Ha KaXKIOM 3Tare
4. MeTo/1bl UHTETPAlluU YIIPABJICHUS PUCKAMU
Hcnons3oBanue craniapToB u MeTooJiorui (Hampumep, ISO 31000)
WHCcTpyMEHTBI U TEXHOJIOTUH AJIs YIIPABJICHUS pUCKaMU
[Tpumepsl HHTETPAIIUU B TIPOSKTHBIC MTPOIECCHI
5. AHanu3 pucKOB B MPOEKTUPOBAHUN MAIIUH
KayecTBeHHBIE M KOJTMYECTBEHHBIE METO/IbI aHAIIN3A
[Ipumeps! aHanM3a pUCKOB B pealbHBIX MIPOEKTaX
6. YrpaBiieHue pucCKaMy B )KU3HEHHOM ITUKJIE MAIIUHBI
Pucku Ha sTane skcrTyaTanuu
OOparHas CBs3b M yIIy4dllIeHHE POCKTUPOBAHUS
7. Ketic-craguu
[Tpumeps! yCenTHON HHTErpally yIIPaBICHUS PUCKAMH B TPOSKTHPOBAHNE
MaIIiH
OmuOKM 1 ypOKHU U3 HEYJauHbIX IPOEKTOB
BaxxHocTh ynpaBieHust puckaMmu JUIsl MOBBIIICHUS HA/IEKHOCTU U
0€30MaCHOCTH MaIlluH
[lepcriekTHBBI pa3BUTHUS YIIPABICHUS PUCKAMU B IPOEKTUPOBAHUHN

[IpakTnueckoe 3ansitue 21.

Tema: Pemenus B obaactu mexarponuku (Mechatronics solution)

Conepsxanue:
1. CucrtemHbIi MOIX0/ B MEXaTPOHHKE
o HWHrerpanus MeXaHUKH, JMEKTPOHUKU U TIPOTPAMMHOI0 00eCIeUeHUsI
o [lpuHIMIBI CHCTEMHOIO IPOEKTUPOBAHUS
o IIpumepbl MEXaTPOHHBIX CUCTEM
2. CoBpeMeHHbIE TEXHOJIOTUU B MEXaTPOHUKE
o Hcnonp3oBaHue AaTYNKOB M UCTIOJHUTEIBHBIX MEXaHU3MOB
o Ilpumenenne Mukpokontposuiepos u [IJIMC
o Bnenpenune uCKyCcCTBEHHOTO MHTEIEKTA U MAIIMHHOTO O0yUYeHUs
3. Pemenus ans aBromatuzanuu
o ABTOomMaTH3anMs NIPOU3BOICTBEHHBIX IIPOLIECCOB
o PoOotoTexHuka 1 e€ mpruMeHEeHHe B IPOMBIIIJICHHOCTH
o YMHBIE CHCTEMBI YIIPABIICHUS
4. MexaTpoHHBIE CUCTEMBI B pa3IMYHBIX OTpPaCIAX
o IlpumeHeHue B aBTOMOOUIIECTPOCHUN
o MexarpoHuka B MEIULIMHE
o MHcnonb3oBaHue B OBITOBOM TEXHHUKE
5. IIpobGnemsl 1 BEI30BBI B MEXAaTPOHUKE
o TexHnueckne U 5JKOHOMUYECKHE OIPAaHUYECHUS
o OTHYECKHE U COLUAIbHBIE ACTIEKTHI
o bynymee mexaTpoHUKHU U €€ BIUsSHUE Ha 00ILIECTBO

[IpakTnueckoe 3ansitue 22.

Tema: bynymiee mexarponuku (Future of mechatronics)

Coneprxanue:
1. Tekymue TEHACHLIUN B MEXaTPOHHUKE
o ABToMaTH3aiys U podoTH3aALUS
o HWurerpanus UT u MexaTpOHUKH
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o Ywmmusie cuctemsl u Uutepner Bemieit (IoT)
2. llepcneKTUBHBIE TEXHOJIOTUU
o HckyccTBEeHHBIM HHTEIUIEKT U MAIIMHHOE 00y4YeHHe
o HanoTexnonoruu u ux npuMeHEeHHE B MEXaTPOHUKE
o Pa3BuTue CEHCOPHBIX TEXHOJIOIUI
3. IlpumeHeHue MEXaTPOHUKHU B PA3IMUHBIX OTPACIAX
o IIpombluIEHHOCTH U TPOU3BOJCTBO
o Menununa u 6MoMexaHnKa
o Tpancnopt u orucTuka
4. DKOJOrMYecKHe acleKThl U YCTOWYMBOE Pa3BUTHE
o DHeprodhHeKTUBHBIC CUCTEMBI
o YcroifunBble MaTepHalbl U TEXHOJIOTHH
5. OO6pazoBaHue U MOATOTOBKA CIEIHUATNCTOB
o HoBsie 0O6pa3zoBaTenbHbIE TPOTPaMMBbI
o BaxHOCTh MEXIUCHMILIMHAPHOTO MOAX0AA
6. BpI30BBI U TPOOIIEMBI
DTuvecKkue BOIpOoChl U 0€30I1aCHOCTh
[IpoGeMbl HHTETPALIUK HOBBIX TEXHOJIOTUI
[IporHo3s! u oxuaanus Ha Oyayiiee
Ponb Mexatponuku B GopMUpPOBaHUU OYIYILIETO TEXHOIOTUI

O O O O

[IpakTnueckoe 3ansitue 23.

Tema: IlpumeneHue aBTOMaTH3alMK M poboToTexHHMKH B mpousBozicTtBe (Manufacturing
applications of automation and robotics)

Coneprxanue:
1. Uctopuueckuii KOHTEKCT
OTtanbl pa3BUTUS aBTOMATU3ALUU U POOOTOTEXHUKHU.
BimistHue TeXHONIOrui Ha IPOU3BOICTBEHHBIE ITPOLIECCHI.
2. I[IpenmyniecTBa aBTOMaTU3aLNAN
YBennueHnue npou3BOAUTEIBHOCTH.
CHuxenue 3aTpaT Ha TPYA.
[ToBbI1IEHNE KaYeCTBA TPOTYKIIUH.
VYiydmenne 6e30nacHOCTH Ha paboueM MecTe.
3. Tunel aBTOMaTH3AIA
[Tonnas aBTrOMaTU3aLMs.
YactuyHast aBTOMAaTH3aLAsA.
I'nGkast aBTOMaTH3ALHS.
4. [IpumeHeHure poOOTOTEXHUKH B POU3BOJICTBE
[TpomsbltieHHbIE POOOTHI: BUBI M (DYHKITUH.
[Tprmeps! yCHemHoro NpuMeHeHus! poOOTOB B pa3IUYHbBIX OTPACisiX (aBTOMOOUIIbHAS,
IIEKTPOHMKA, MUILEBAS IPOMBIIIIEHHOCTD).
5. UnTerpauust aBToMaTH3aluu 1 pOOOTOTEXHUKHI
CucreMsl ynpasieHus U UX poJib B aBTOMaTU3aL1H.
[Ipumepsr naterpanuu: SCADA, MES, ERP.
6. bBynyiiee aBToMaTu3aui U poOOTOTEXHUKU
TenaeHmu U IPOrHO3HI.
BnusiHre MCKYCCTBEHHOTO MHTEIJIEKTa U MAIIUHHOTO 00Yy4eHUsI.
OTHUYECKHUE U COLIMAJIBHBIE ACIIEKTHI.

[IpakTrueckoe 3austue 24.
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Tema: O030p Kapbepbl HHKEHepa-MexaTponuka (Mechatronic engineer career overview)

Conepxanue:
1. OOpa3zoBanue U KBaTU(UKAIHS
o HeoOxonumple ctenenu (6akagaBp, MarucTp)
o Kypcsl u ceprudukarsl B 00J1aCTH MEXaTPOHUKH
o HaBbiku, He0OXOAMMBIE AJIS1 YCTIEUTHOW Kapbepbl
2. OO6nacTu MpUMEHEHHS
[IpomblnieHHast aBTOMaTH3ALUS
PoGotoTexnnka
ABTOMOOMIIbHAS IPOMBIILIIEHHOCTh
MenunuHa 1 GHOMEXaHuKa
o AbspokocMuyeckas oTpacib
3. Poub unxeHepa-mMexaTpoHUKa
o [IIpoexTupoBanue u pazpaboTKa cucTeM
o HWHrerpamnus MeXaHUYECKUX, IEKTPOHHBIX U MTPOrPAMMHBIX KOMIIOHEHTOB
o TectupoBanue 1 ONTUMHU3ALHUS CUCTEM
4. llepcniekTHBBI TPYI0YCTPONCTBA
o BocrtpeboBaHHOCTD CHEIMATMCTOB HA PHIHKE TPYJa
o Bo3moxnbie paboTogaTeny (POMBIIUICHHBIC KOMITAHUHT, HAYYHBIE
YUPEKICHUS )
o IIporunossr mo pocty npodeccuu
5. IIpodeccronanbHOe pa3BUTHE
Bo3moxkHOCTH 1151 TOBBIIICHUST KBAIM(PUKALIUH
VYyactue B KOHGEPEeHIUIX U CeMUHapax
CereBbie cooO11ecTBa U MPOPECCHOHAIBHBIC OpTraHU3aIIN
BaxxHOCTH MEXaTPOHHUKHU B COBPEMEHHOM MHUPE
[TepcreKTHBBI U BBI3OBBI JJIs OYyIIUX HHKECHEPOB-MEXaTPOHUKOB

o O O O

o O O O

Pa3nes 1. BBeneHne B MeXaTpOHUKY, OCHOBHbIE NIOHATHUS

Tecr 1
Mechatronics Fundamentals Test
1. What is mechatronics primarily defined as?
a) A field focused solely on mechanical engineering
b) An interdisciplinary field combining mechanical, electrical, and computer engineering
c) A type of advanced robotics
d) A manufacturing process
2. Which of the following is NOT a key component of a mechatronic system?
a) Mechanical systems
b) Electrical systems
¢) Hydraulic systems
d) Chemical systems
3. What does the term "actuator" refer to in mechatronics?
a) A device that measures system parameters
b) A device that converts energy into motion
¢) A computer processing unit
d) A communication interface
4. Which sensor type is commonly used in mechatronic systems to detect position?
a) Thermal sensors
b) Pressure sensors
¢) Encoder sensors
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d) Chemical sensors
5. What is the primary purpose of a microcontroller in a mechatronic system?
a) To generate mechanical force
b) To provide electrical power
¢) To process information and control system behavior
d) To measure temperature
6. Which engineering discipline provides the control logic in mechatronic systems?
a) Mechanical engineering
b) Computer engineering
c) Chemical engineering
d) Nuclear engineering
7. What does PID stand for in control systems?
a) Proportional-Integral-Derivative
b) Precision-Integrated-Design
c) Power-Input-Dynamics
d) Process-Interface-Device
8. Which component translates electrical signals into mechanical movement?
a) Transistor
b) Capacitor
c) Actuator
d) Resistor
9. What is feedback in a mechatronic system?
a) A type of electrical interference
b) The process of returning system output information to the input
c) A method of power generation
d) A mechanical connection
10. Which programming language is commonly used in mechatronic system development?
a) COBOL
b) Fortran
c) Python
d) Assembly
11. What is the primary advantage of mechatronic systems?
a) Increased mechanical complexity
b) Reduced system integration
c¢) Enhanced performance and flexibility
d) Lower manufacturing costs
12. Which communication protocol is frequently used in industrial mechatronic systems?
a) Bluetooth
b) CAN (Controller Area Network)
¢) FM radio
d) Satellite communication
13. What does a servo motor do in a mechatronic system?
a) Generate electrical power
b) Precisely control angular position
c) Measure temperature
d) Transmit data
14. Which type of sensor detects motion and orientation?
a) Pressure sensor
b) Accelerometer
c) pH sensor
d) Sound sensor
15. What is the role of a transducer in mechatronics?



16.

17.

18.

19.

20.
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a) To generate mechanical force

b) To convert one form of energy to another

c) To store electrical charge

d) To amplify signals

Which field contributes mathematical modeling to mechatronic systems?
a) Geology

b) Linguistics

c¢) Control engineering

d) Art history

What is a key characteristic of smart mechatronic systems?

a) Increased mechanical weight

b) Ability to adapt and self-optimize

¢) Reduced computational power

d) Manual intervention requirement

Which simulation tool is commonly used in mechatronic system design?
a) Microsoft Excel

b) MATLAB/Simulink

¢) Microsoft Paint

d) Notepad

What does embedded systems engineering contribute to mechatronics?
a) Mechanical design

b) Power generation

c) Integrated computer control

d) Thermal management

Which industry most extensively uses mechatronic systems?

a) Agriculture

b) Automotive manufacturing

c) Fashion design

d) Culinary arts

Pa3nes 2. UcTopusi pa3BUTHSA MEXaTPOHUKH KaK HAYKH
Tecr
History of Mechatronics

1.What year is often considered the birth year of mechatronics?

1960
1971
1985
1990

o O O O

2.Who coined the term ""mechatronics'?

oHiroshi Ishiguro

o Masakazu Nagumo
oNikola Tesla

o Isaac Asimov

3.Which of the following fields is NOT typically associated with mechatronics?

oMechanical Engineering
o Electrical Engineering
o Civil Engineering
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o Computer Science

4.The first industrial robot, Unimate, was introduced in which decade?
01950s
01960s
01970s
01980s

5.Which company developed the first programmable logic controller (PLC)?
o Siemens
o General Motors
oIBM
oAllen-Bradley

6.In which year was the first International Conference on Mechatronics held?
01980
01985
01990
01995

7.Which of the following is a key component of mechatronic systems?
o Sensors
o Actuators
o Control systems
o All of the above

8.What is the primary focus of mechatronics?
o Development of software applications
o Civil infrastructure design
o Chemical engineering processes

9.Which of the following technologies is crucial for the advancement of mechatronics?
oArtificial Intelligence
oNanotechnology
o Biotechnology
o All of the above

10.The term ""mechatronics' is a combination of which two fields?
o Mechanics and Electronics
o Mechanics and Robotics
o Electronics and Computer Science
o Robotics and Automation

11.Which of the following applications is a direct result of mechatronics?
o Autonomous vehicles

Smart home devices

Industrial automation

All of the above

o O O

12.1n which decade did mechatronics begin to gain significant attention in academia?
o 1960s
o 1970s
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o 1980s
o 1990s

13.Which of the following is a common application of mechatronics in the medical field?
o MRI machines
o Robotic surgery
o Prosthetics
o All of the above

14.What is the role of sensors in mechatronic systems?
To provide feedback

To control motion

To store data

To generate power

o O O O

15.Which of the following is a significant challenge in the field of mechatronics?
o Integration of diverse technologies
o High costs of development
o Rapid technological changes
o All of the above

16.What is the primary purpose of control systems in mechatronics?
o To enhance mechanical properties
o To manage and regulate system behavior
o To provide power
o To improve aesthetics
17.Which of the following is a notable mechatronics project developed by NASA?
o Mars Rover
o Hubble Space Telescope
o International Space Station
o Voyager Probes

18.What is the significance of the 1SO 8373 standard?
o It defines the terminology for mechatronics
o It sets safety standards for robots
o lItregulates the use of sensors
o It outlines the design process for mechatronic systems
19.Which of the following is a future trend in mechatronics?
Increased automation
o Development of smart materials
o Integration with 10T
o All of the above

o

20.What is the impact of mechatronics on modern manufacturing?
Increased efficiency

Reduced labor costs

Enhanced product quality

All of the above

O O O O

Pa3nes 3. OcHOBBI MeXaTPOHUKH U yIIPaBJIeHHE CHCTEeMAMM
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Tect
Basics of Mechatronics and System Management

What is mechatronics?

= A branch of mechanical engineering

= A combination of mechanical, electronic, and software engineering
= A type of robotics

= A field of computer science

Which of the following components is NOT typically part of a mechatronic system?

= Sensors
= Actuators
= Software

= Only mechanical parts

What is the primary purpose of sensors in a mechatronic system?

= To provide power

= To collect data from the environment
= To execute commands

= To store information

Which programming language is commonly used in mechatronics for embedded
systems?

= Python
= Java

= C/C++
= HTML

What does PID stand for in control systems?

= Proportional, Integral, Derivative
= Proportional, Inductive, Derivative
= Proportional, Integral, Differential
= Primary, Integral, Derivative

In mechatronics, what is the role of actuators?

= To sense environmental changes

= To convert electrical energy into mechanical motion
= To process data

= To store energy
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11.

12.

13.
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Which of the following is a common application of mechatronics?

= Manufacturing automation
= Home appliances

= Robotics

= All of the above

What is the main goal of system management in mechatronics?

= To design mechanical parts

= To ensure efficient operation and integration of components
= To program software

= To conduct market research

Which of the following best describes a feedback control system?
= A system that only reacts to input
= A system that adjusts its output based on feedback from the output

= A system that operates without any input
= A system that only uses sensors

What is the significance of the term "interdisciplinary'* in mechatronics?

It involves only mechanical engineering
It combines multiple fields of study

It is limited to electronics

It focuses solely on software development

Which of the following is a key benefit of mechatronic systems?

= Increased complexity

= Higher costs

= Improved efficiency and performance
= Reduced functionality

What type of control system is often used in robotics?
Open-loop control

Closed-loop control

Manual control

None of the above

Which of the following is NOT a typical sensor used in mechatronics?

=  Temperature sensor



48

= Pressure sensor
= Light sensor
= Hammer sensor

14. What is the purpose of a microcontroller in a mechatronic system?

= To provide power

= To process information and control other components
= To act as a sensor

= To store data

15. Which of the following is an example of a mechatronic device?

= Asimple lever

= A washing machine

= A manual screwdriver
= A traditional clock

16. What is the role of software in mechatronic systems?

= To provide physical structure

= To control and manage hardware components
= To act as a sensor

= To store energy

17. Which of the following is a common method for system management in
mechatronics?

= Manual operation

= Automated control systems
= Randomized processes

= None of the above

18. What is the primary function of a control algorithm in mechatronics?

= To design hardware

= To process data from sensors

= To determine the output based on input conditions
= To store information

19. Which of the following best describes the term *automation™ in mechatronics?
= Manual operation of machines

= Use of technology to perform tasks with minimal human intervention
= A type of mechanical engineering



49

= None of the above

20. What is the future trend in mechatronics?
= Decreased use of automation
= Increased integration of Al and machine learning

= Focus solely on mechanical systems
= Elimination of electronics

Paznen 4. MexaTpoHHbIE CUCTEMbI M YIIPaBJIeHUE
Tect

Mechatronics and Controls Test
1. What is mechatronics?

A) The study of mechanical systems only

B) The integration of mechanical engineering, electronics, computer science, and
control engineering

C) A type of robotics
D) The study of fluid dynamics
2. Which of the following is NOT a component of a mechatronic system?
A) Sensors
B) Actuators
C) Software
D) Only mechanical parts
3. What is the primary function of a sensor in a mechatronic system?
A) To provide power
B) To collect data from the environment
C) To execute commands

D) To store information

4. Which programming language is commonly used for embedded systems in
mechatronics?

A) Python

B) Java
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C) C/IC++
D) HTML
5. What does PID stand for in control systems?
A) Proportional, Integral, Derivative
B) Proportional, Inductive, Dynamic
C) Predictive, Integral, Derivative
D) Proportional, Input, Data
6. In robotics, what does the term "actuator'* refer to?
A) A device that senses the environment
B) A device that converts electrical energy into mechanical motion
C) A software program
D) A type of sensor
7. Which of the following is a common application of mechatronics?
A) Manufacturing automation
B) Home appliances
C) Medical devices
D) All of the above
8. What is the purpose of data acquisition in a mechatronic system?
A) To control the system
B) To gather and analyze data from sensors
C) To execute commands
D) To provide power
9. Which of the following is a type of logic system used in mechatronics?
A) Boolean logic
B) Fuzzy logic

C) Both Aand B
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D) None of the above
10. What is the main advantage of using a microcontroller in a mechatronic system?
A) It is cheaper than other components
B) It can perform complex calculations
C) It integrates multiple functions in a single chip
D) It requires no programming
11. Which of the following is a common type of robot used in manufacturing?
A) Humanoid robots
B) Articulated robots
C) Autonomous mobile robots
D) All of the above
12. What is the role of feedback in control systems?
A) To provide data to the sensors
B) To adjust the system's output based on its performance
C) To store information
D) To execute commands
13. Which of the following sensors is commonly used for distance measurement?
A) Temperature sensor
B) Ultrasonic sensor
C) Pressure sensor
D) Light sensor
14. What is the primary purpose of a control algorithm in a mechatronic system?
A) To gather data
B) To process information
C) To determine the system's response to inputs

D) To provide power
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15. Which of the following is a common communication protocol used in mechatronics?

A) HTTP
B) CAN bus
C) FTP
D) SMTP
16. What is the function of a robotic end effector?
A) To control the robot's movement
B) To interact with the environment
C) To process data
D) To provide power
17. Which of the following is a key challenge in robotics?
A) Power supply
B) Navigation and localization
C) Data storage
D) All of the above
18. What is the purpose of simulation in mechatronics?
A) To test hardware
B) To visualize and analyze system behavior before implementation
C) To gather data
D) To execute commands
19. Which of the following describes a closed-loop control system?
A) It does not use feedback
B) It uses feedback to adjust its output
C) It is simpler than an open-loop system
D) It is only used in robotics

20. What is the future trend in mechatronics?
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A) Decreasing automation
B) Increased integration of Al and machine learning
C) Focusing solely on mechanical systems
D) Reducing the use of sensors

Pa3zgea S. [IporpaMmMupoBaHue U NPOEKTHPOBAHUE B MEXATPOHUKE
Tect

1. What is the primary purpose of robot programming?
A) To design the robot's physical structure
B) To control the robot's actions and behaviors
C) To manage the robot's power supply
D) To create a user manual
2. Which programming language is commonly used for robot programming?
A) Python
B) Java
C) C++
D) All of the above
3. What does HMI stand for in the context of human-machine interfaces?
A) Human-Machine Interaction
B) Human-Machine Interface
C) Human-Machine Integration
D) Human-Machine Instruction
4. Which of the following is a key feature of a well-designed HMI?
A) Complexity
B) User-friendliness
C) High cost

D) Obscure navigation
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5. What is the first step in integrating risk management into the machinery design
process?

A) Risk assessment
B) Risk identification
C) Risk control
D) Risk communication
6. Which of the following is NOT a common type of robot programming?
A) Offline programming
B) Online programming
C) Simulation programming
D) Manual programming
7. What is a common tool used for designing HMIs?
A) CAD software
B) Word processing software
C) Spreadsheet software
D) Database management software
8. In risk management, what does the term "‘mitigation"" refer to?
A) Ignoring risks
B) Reducing the impact or likelihood of risks
C) Transferring risks to another party
D) Accepting risks without action
9. Which of the following is a benefit of using robots in manufacturing?
A) Increased labor costs
B) Higher error rates
C) Improved efficiency

D) Decreased production speed
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10. What is the primary function of sensors in robotics?
A) To provide power to the robot
B) To collect data from the environment
C) To control the robot's movements
D) To display information to the user
11. Which of the following is a common risk associated with machinery design?
A) Environmental impact
B) User error
C) Mechanical failure
D) All of the above
12. What is the purpose of a user interface in an HMI?
A) To confuse the user
B) To facilitate interaction between the user and the machine
C) To increase the complexity of the system
D) To reduce user engagement
13. Which programming paradigm is often used in robot programming?
A) Object-oriented programming
B) Functional programming
C) Procedural programming
D) All of the above
14. What is a common method for assessing risks in machinery design?
A) SWOT analysis
B) FMEA (Failure Mode and Effects Analysis)
C) PEST analysis
D) Market research

15. Which of the following is an example of a human-machine interface?
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A) A joystick
B) A touchscreen display
C) A keyboard
D) All of the above
16. What is the role of actuators in robotics?
A) To sense the environment
B) To provide power to the robot
C) To convert electrical signals into physical movement
D) To store data
17. Which of the following is a key consideration in the design of an HMI?
A) Aesthetics
B) Functionality
C) Usability
D) All of the above
18. What does the term **fail-safe’” mean in the context of machinery design?
A) A system that fails without any consequences
B) A system designed to minimize harm in case of failure
C) A system that never fails
D) A system that is easy to repair
19. Which of the following is a common programming tool for robots?
A) Robot Operating System (ROS)
B) Microsoft Word
C) Adobe Photoshop
D) Excel
20. What is the ultimate goal of integrating risk management into machinery design?

A) To increase costs
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B) To enhance safety and reliability
C) To complicate the design process

D) To reduce efficiency

Pa3L[e.11 6. HepCHeRTI/IBLI U pEIICHUA B MEXAaTPOHUKE U aBTOMAaTU3aAllUN
Tect
Mechatronics Multiple-Choice Test

1. What is mechatronics?

A) A branch of mechanical engineering

B) A combination of mechanical, electronic, computer, and control engineering
C) A type of robotics

D) A field of software engineering

2. Which of the following is NOT a component of mechatronics?
A) Mechanics

B) Electronics

C) Biology

D) Control systems

3. What is the primary goal of mechatronics?

A) To create complex mechanical systems

B) To integrate various engineering disciplines to improve functionality
C) To develop software applications

D) To enhance electrical systems

4. Which of the following technologies is commonly used in mechatronic systems?
A) Acrtificial Intelligence

B) Internet of Things (1oT)

C) Both Aand B

D) None of the above

5. What is the role of sensors in mechatronic systems?
A) To provide power

B) To collect data from the environment

C) To execute commands

D) To store information

6. Which programming language is often used for robot programming?
A) Python

B) Java

C) C++

D) All of the above

7. What is a Human-Machine Interface (HMI)?

A) A type of robot

B) A system that allows interaction between humans and machines
C) A programming language
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D) A mechanical component

8. In risk management, what is the first step in the process?
A) Risk assessment

B) Risk identification

C) Risk mitigation

D) Risk monitoring

9. Which of the following is a benefit of automation in manufacturing?
A) Increased labor costs

B) Higher production rates

C) Decreased product quality

D) Longer production times

10. What is the future trend in mechatronics?

A) Decreased use of robotics

B) Increased integration with Al and machine learning
C) Focus solely on mechanical systems

D) Elimination of electronic components

11. What is the primary focus of a mechatronic engineer?
A) Designing software applications

B) Integrating mechanical and electronic systems

C) Conducting market research

D) Managing production lines

12. Which of the following is a common application of robotics in manufacturing?
A) Quality control

B) Assembly line work

C) Material handling

D) All of the above

13. What is the purpose of data acquisition in mechatronics?
A) To control machines

B) To gather and analyze data from various sources

C) To design mechanical components

D) To program robots

14. Which of the following best describes the term "*mechatronic solution?

A) A mechanical problem-solving approach

B) An integrated system that combines multiple engineering disciplines to solve a
problem

C) A software-only solution

D) A purely electronic device

15. What is a key challenge in the field of mechatronics?
A) Lack of technology

B) Integration of diverse engineering disciplines

C) High costs of materials

D) Limited applications

16. Which of the following is a common career path for a mechatronic engineer?
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A) Software developer
B) Robotics engineer
C) Mechanical designer
D) All of the above

17. What is the significance of the Internet of Things (10T) in mechatronics?
A) It has no significance

B) It allows for remote monitoring and control of mechatronic systems

C) It complicates system design

D) Itis only relevant to software engineering

18. Which of the following is a typical task for a mechatronic engineer?
A) Designing a new smartphone

B) Developing a robotic arm for assembly

C) Writing a novel

D) Conducting a market analysis

19. What is the main advantage of integrating risk management into machinery
design?

A) Increased costs

B) Improved safety and reliability

C) Longer design times

D) Reduced functionality

20. What is a common tool used in the design of mechatronic systems?
A) CAD software

B) Word processing software

C) Spreadsheet software

D) Presentation software

Bonpocs! 1J1s1 IPOMEKYTOYHOM aTTeCTALMH:

Section 1: Introduction to Mechatronics, Basic Concepts

1. What is mechatronics?

2. Which of the following fields does mechatronics integrate?

3. What role do sensors play in mechatronic systems?

4. Define the term "actuator” in the context of mechatronics.

5. How does mechatronics differ from traditional mechanical engineering?
6. What is the significance of control systems in mechatronics?

7. Name a common application of mechatronics in everyday life.

8. What is the importance of interdisciplinary knowledge in mechatronics?
9. Describe the relationship between hardware and software in mechatronic systems.
10. What are the key components of a mechatronic system?

Section 2: History of Mechatronics as a Science

. When was the term "mechatronics” first coined?

. Who is credited with the development of the first mechatronic systems?

. What technological advancements contributed to the evolution of mechatronics?
. How did the rise of computers influence the field of mechatronics?

. What role did robotics play in the development of mechatronics?

. Describe a significant milestone in the history of mechatronics.

. How has the application of mechatronics changed over the decades?
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8. What industries have been most impacted by the advancements in mechatronics?
9. Discuss the influence of automation on the evolution of mechatronics.
10. What future trends can be anticipated in the field of mechatronics?

Section 3: Fundamentals of Mechatronics and System Management

1. What are the basic principles of system management in mechatronics?

2. Define feedback control and its importance in mechatronic systems.

3. What is the role of modeling in mechatronic system design?

4. Explain the concept of system integration in mechatronics.

5. How do open-loop and closed-loop systems differ?

6. What is the significance of real-time processing in mechatronic systems?
7. Describe the role of simulation in mechatronic system management.

8. What are the challenges faced in managing mechatronic systems?

9. How does system reliability impact mechatronic design?

10. What tools are commonly used for system management in mechatronics?

Section 4: Mechatronic Systems and Control

1. What are the main components of a mechatronic control system?

2. Explain the difference between analog and digital control systems.

3. What is PID control, and why is it widely used in mechatronics?

4. How do sensors and actuators interact in a mechatronic system?

5. Describe the role of microcontrollers in mechatronic systems.

6. What is the purpose of a control algorithm in mechatronics?

7. How can system performance be evaluated in mechatronic applications?
8. What are the common types of control strategies used in mechatronics?
9. Discuss the importance of safety in mechatronic control systems.

10. How does feedback influence the stability of a mechatronic system?

Section 5: Programming and Design in Mechatronics
. What programming languages are commonly used in mechatronics?
. Explain the concept of embedded systems in mechatronic design.
. What is the role of software in the functionality of mechatronic systems?
. Describe the process of designing a human-machine interface (HMI).
. How does simulation software aid in mechatronic design?
. What are the key considerations when programming for real-time systems?
. Discuss the importance of debugging in mechatronic programming.
. What is the significance of data acquisition in mechatronic systems?
. How can software tools enhance the design process in mechatronics?
10. What are the challenges of integrating software and hardware in mechatronic
systems?
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Section 6: Prospects and Solutions in Mechatronics and Automation
1. What are the current trends in mechatronics and automation?

2. How is artificial intelligence influencing the future of mechatronics?

3. Discuss the role of mechatronics in sustainable manufacturing.

4. What are the potential career opportunities in the field of mechatronics?
5. How can mechatronics contribute to the development of smart cities?

6. What challenges does the mechatronics industry face in the future?

7. Describe the impact of Industry 4.0 on mechatronics.

8. How can mechatronics solutions improve efficiency in manufacturing?
9. What is the significance of interdisciplinary collaboration in mechatronics?
10. Discuss the future of robotics within the context of mechatronics.
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