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1. Hna}mpyeMble pe3yJabTaTbl 0CBOCHUA TUCIHHUIIJTHHBI

Kox xomnerenuuu 3Hanus YmMmenus
OK 02 Hcnonb3oBathb [Tpuemsl cTpykTypupoBanus | Onpenensite HEOOX0IUMbIE
uHdopmaIuu HWCTOYHHUKHU WH(MOpMAIUn

COBpPEMEHHBIE CpPE/ICTBA
MIOWCKa, aHAJIN3a U
HMHTEPIIPETALNH
uHpOpMaLIUU U
nH(pOpMaAITMOHHBIC
TEXHOJIOTHH IS
BBITMIOJTHEHUS 3a/1a4
npodeccroHanbHOM
JIeSITeNIbHOCTH
OK 04 D dexTrBHO
B3aMMO/JICHCTBOBATH U
paboTath B KOJIJIEKTUBE U

OpraHu3oBbIBaTH pabOTy
KOJIJICKTHBA U KOMaH/IbI;
B3aUMOJIEVCTBOBATH C

KOJIJIETaMH, PYKOBOJICTBOM,

Ilcuxonoruueckux OCHOB
JIeATECIIbHOCTH KOJUICKTHBA,
MICUXOJIOTHYECKHUE

0COOCHHOCTH JINYHOCTH,

KOMaHIe
OCHOBBI TPOCKTHOM JIIETBMH B XOJ€
JIEeITEILHOCTH npodecCuoHaTbHON
eITEIbHOCTH
OCOOEHHOCTH COIIHAJIEHOTO TPaMOTHO H3JIaraTh CBOH

MBICJTH B 0()OPMIISITHh
JOKYMEHTHI T10

npodeCcCHOHATBLHON
TEMaTHKe Ha

rOCy/IapCTBEHHOM SI3bIKE,

OK 05 OcymecTBiaTh
YCTHYIO ¥ TUCBMEHHYO
KOMMYHHUKAITUIO Ha
TOCYJIaPCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢

U KyJBTYPHOTO KOHTEKCTA;
npaBuiia opopMIICHUS

JOKYMEHTOB M TIOCTPOCHHUS
YCTHBIX COOOIICHUH

y4eToM 0cOOeHHOCTEH
COLIMAJIBHOTO U HPOSIBJIATH TOJIEPAHTHOCTH B
KyJIbTYpHOT'O KOHTEKCTa paboueM KOJIEKTUBE
[TpaBuna nmoctpoeHus [Tonumath 00U CMBICIT

YEeTKO MPOU3HECEHHBIX
BBICKa3bIBaHUI Ha
KOHKPETHBIC TEMbI Ha
UHOCTPAaHHOM SI3bIKE
(mpodeccroHaNbHEIE H
OBITOBBIE), IOHUMATh
TEKCThbI Ha Oa30BbIE
po¢eCCUOHATBHBIC TEMBI

OK 09 ITonw3oBaThCsA
npoecCuoHaTbHOU
JIOKyMEHTaIuei Ha
rOCy/IapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

MPOCTHIX U CIOXKHBIX
MPEIOKEHU I Ha
WHOCTPAHHOM SI3bIKE Ha
npodeccroHaAbHBIC TEMBI
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2.CtpyKTypa M coiaep:kaHue NUCHUININHBI «HOCTpaHHBIA sI3BIK B NpogdeccnoHaIbHOI
AeATe1bHOCTIDY

2.1. O0beM JUCHUILVIMHBI U BH/bI Y4eOHOH padoThl

Bun yuebHoM AesTensHOCTH Bcero KoJ1-Bo yacoB B

(ak.4.) cemecTpe (aK.4.)

1 cemectp 2 cemecTp
YyeOHast Harpy3ka o0y4yariuerocs 180 32 36
U3 Hux:
YueOHbIe 3aHsITHS (BCETO0): 152 76 76
Ypok
Jlexmmsa
[Ipaktrueckoe 3anstue (CeMunap) 144 72 72
JlabopaTtopHnoe / [IpakTuueckoe 3aHsITHE O
MOATPYTIIIaM
Koncynpranun 8 4 4
CamocrosiTesbHast pabora 28 14 14
Bua npomexxyToyHOM atTecTauuu 1,2 JuddepennmpoBaHHbIT
ceMecTp 3a4er

2.2. TemaTnyeckuii IJIAH U COJAEPKAHNE TUCUMUIIIIMHBI

Buj yueOHoii nesiTe1bHOCTH (aK.4.)
o
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1 Cemectp

Pa3nen 1. BBenenue B MexaTpOHUKY, OCHOBHbIE IIOHATHS

Tema 1. BBeneHue B MEXaTPOHUKY, 6
orpejeneHue u ocCHOBHbIE KoHIenuu (What is
mechatronics?)

Tema 2. Mcropuueckuii 0030p pa3BUTHUS 6
mexatponuku (Historical perspectives)

Tema 3. OcHOBHBIE TPUHITUITBI U KOHIICTIIIUT 6
MexaTpoHuku (Basics of mechatronics)

Tema 4. OcHOBHBIE TEPMUHBI U ONPEECIIECHNUS, 6
ucrosib3yeMble B MexaTpoHuke (Basic
definitions)

Pa3zpnen 2. UcTopusi pa3BUTHSI MEXaTPOHMKH KAK HAYKH

Tema 5. HMcropuueckoe pa3BuTHe 6
MEXaHUUYECKUX, IJEKTPUUECKUX U AIEKTPOHHBIX
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cucreM (Historical development of mechanical,
electrical and electronic systems)

Tema 6. KpaTkas uctopus pa3BUTHs CUCTEM 6
obOpatHoii cBsi3u (A brief history of feedback

control)

Tema 7. MexaTpoHUKa KaK CUCTEMHBIN MOIXO0/] 6

K IIPOEKTUPOBAHMUIO, pa3pabOTKe U BHEIPECHUIO
CJIO)KHBIX HH)KeHepHBIX cucteM (Mechatronics
as a system approach to the design, development
and implementation of complex engineering
systems)

Tema 8. MonenupoBanue GpU3NYECKUX CUCTEM: 6
cnioco6b! nHTerpanuu (Physical system
modelling: ways of integration)

Pasznen 3. OcCHOBBI MEXATPOHUKH M YIIPABJICHHE CHCTEMaMH

Tema 9. @yHKIIMM MEXAaTPOHHBIX CUCTEM 6
(Functions of mechatronic systems)
Tema 10. HMuterpamus o6paboTku nHboOpMauu 6

(mporpammHoe obecnieuenue) (Integration of
information processing (software))

Tema 11. Jlarunku u npuBojs! (Sensors and 6
actuators)
Tema 12. YnopaBneHue BBOJOM-BBIBOJIOM 6

MuKporporeccopa (Microprocessor input-output
control polling and interrupts)

2 Cemectp
Pa3znen 4. MexaTpoHHBbIE CHCTEMBI M YIIPABJICHHE
Tewma 13. Cucremsl u ynpanenue (Systems and 6
controls)
Tema 14. KoMnbroTepbl U JOTHYECKUE CUCTEMBI 6
(Computers and logic systems)
Tema 15. IIporpammuoe obecrieuenue u coop 6
naHHbIX (Software and data acquisition)
Tema 16. PoboroTexnnka (Robotics) 6
Paspnea S. IIporpaMMupoBaHue U IPOEKTHPOBAHHE B MEXaTPOHHUKE
Tema 17. IlporpammupoBanue po6otos (Robot 6
programming)
Tema 18. IlpoexTupoBanue Moays uHTepdeiica 6
po6ota (The design of human-machine interface
module)
Tema 19. WnxeHepusi MexaTpOHUKH 6
(Mechatronics engineering)
Tema 20. nTerpanus ynpaBieHus puckaMu B 6

rporecce mpoekTupoBanus mamuH (Integration
of risk management into the machinery design

process)

Paznen 6. [lepcneKTHBBI U pellleHHs] B MeXaTPOHUKE H ABTOMATH3ALUH
Tema 21. Pemenust B 0671aCTH MEXaTPOHUKHU 6
(Mechatronics solution)

Tema 22. byaymee mexatponuku (Future of 6

mechatronics)




Tema 23. [IpumeHeHne aBTOMATH3ALMU U 6 1
poboToTexHUKHU B Tpon3BoAcTBe (Manufacturing
applications of automation and robotics)
Tema 24. O630p Kapbepbl HHKEHEPA- 6 2
mexaTponuka (Mechatronic engineer career
overview)
Koncyabranumn 8
ITpomesKyTOUHAS aTTEeCTALMSA 1,2 cemecTp
Bcero | | 144 | | | 28

3. KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOCHUS AU CHMIIIMHBI

Texkymuii  KOHTpOJb YCIIEBAEMOCTM M  IPOMEXKYTOYHas  arrecrauus  oOydaroluxcs
OCYUIECTBIISIOTCS C IPUMEHEHUEM OLICHOYHbBIX MAaTEPHAIOB MO AUCHUILIMHE (puiioxenue Ne 1 -
Ne 2 k paboueit mnporpaMMe AHUCHUUIUIMHBI), BKJIIOYAIOMIMX OTKPBITYIO (JOCTYNHYIO K
OonyOJMKOBAHMIO) M 3aKPHITYIO (HE pa3MeIiaeMyto B CBOOOTHOM JIOCTYTIC) YacTH.

4. YcioBus peaau3anum JUCUUILIHHBI

4.1. YueOHO-MeTOANYeCKOe U HHPOPMAIHOHHOE o0ecnieyeHne peaaTu3auuu TUCIHHILIMHBI
4.1.1. OcHoBHasi IMTEpPaTYypa:

OcHoBHas auTEpaTypa:

1. ABneeBa, H.A. MexaTtponuka u pobororexnuka = Mechatronics and robotics [Tekcr] / H. A.
ABneeBa; MUHHCTEPCTBO HayKH U BbIcIiero oOpa3oBanus Poccuiickoit ®eneparum,
denepanbHOe  roCylapCTBEHHOE OOKETHOE 00pa30BaTENIbHOE  YUPEKIECHHE  BBICLIETO
oOpazoBanus  «BrnaauMupckuif  rocylapCTBEHHBI  YHUBEPCHUTET MMEHH  AJleKkcaHjapa
I'puropseBuua u Hukonas I'puropseBuda CronetoBsix». — Buagumup: Bal'y, 2018. — 71 c.
Tekct: 3neKkTpoHHBIN // DnexkTpoHHO-OMOaMoTeuHas cuctema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/98000.html (mara obpamenus: 25.08.2024). — Pexxum noctyma: 1o
HOJIIHCKE.

4.1.2. JlonoJHUTeJbHAS JINTEpaTypa:

JlononHuTENBHAS INTEPATYpA:

1. Pymaunkuit B.A. Mechatronics for practical works in professional English / B.A. Pynaunkui,
A.B. CrenanoBa. — Tomck: U3n-Bo ToMckOro noiutexHuyeckoro ynusepcurera, 2018. — 174 c.
Tekct: aneKkTpoHHBIN // DnexkTpoHHO-OMOMMoTeuHas cuctema IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/98000.html (mata obpamenus: 25.08.2024). — Pexxum goctymna: mo
MIOJIIHCKE.

4.1.3. CoBpemeHHbIe NpoeccoHa/IbHbIE 0a3bl TAHHBIX U HHPOPMALIMOHHbIE CTIPABOYHbIE
CHCTEMBbI:

https://fgos.ru/

https://edsoo.ru/

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

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

4.2. /IuueH3MoHHOE U CBOOOIHO pacnpocTpaHseMoe MPOrpaMMHOe odecrieuyeHue, B TOM
YyHcie 0Te4eCTBEHHOI 0 IPOU3BOACTBA
LibreOffice, matdopmsl: SAunexc. Meccenmxep, SAnnexc. TenemocT.


http://www.centeroko.ru/pirls21/pirls2021_pub.html
https://fgos.ru/
https://fioco.ru/ru/osoko/
https://edsoo.ru/
http://www.iprbookshop.ru/98000.html
http://www.iprbookshop.ru/98000.html

6

4.3. MatepuajbHO-TeXHHYECKOe o0ecnedeHHe peaaTn3aluy y4e0HOro npeamera:

MynbpTuMeauiinas yueOHast ay IMTOPHSL UT TPOBEACHUS 3aHATHI CEMHHAPCKOT0 THITA OCHAIIIEHA
CJICIYIOUIMMH TEXHUYECKUMU CpeICTBaMH 00ydeHus 1 00opynoBaHueM: ydeOHas MeOelb, TocKa
ayJIMTOpHAasi, MyJIbTUMEIUNHOE MPOEKIIMOHHOE U aKyCTH4YeCcKoe 000pyA0BaHKE, IEPCOHABHBIN
KOMIIBIOTED.

VYuebHasd ayIuTOpHs Ul NPOBEACHUS 3aHATHI CEMHUHApCKOrO TUIA OCHAIEHA CJIEIyHIUMHU
TEXHUYCCKUMH CPEJCTBAMU 00yUYeHUsS U 000pyI0BaHHEM: yueOHast MeOelb, JoCKa ay IMTOpHAs!.
MynbsTrMeauiiHas yueOHas ay AMTOpHs AJ1s IPOBEACHUS 3aHATUH 1a00paTOPHOro THIIAa OCHAIIEHA
CJIEYIOLUIMMH TEXHUYECKUMU Cpe/IcTBaMK 00ydeHust 1 000opyioBaHueM: yueOHast MeOellb, Tocka
ayJUTOpHAs, MyJIbTUMEIUITHOE MPOEKIIMOHHOE U aKyCTHUYecKoe 000pyOBaHUE, MEPCOHATBHBIN
KOMIIBIOTED.

AynuTopHs Ui CaMOCTOATENBHOM paboThl OCHAIIEHA CIETYIOIUMH TEXHUYECKHUMHU CPECTBAMU
oOyueHuss W oOoOpyJoBaHMEeM: ydeOHas MebOenb, IO0CKa ayJUTOpHas, MYJbTUMEIuitHOe
MPOEKIIMOHHOE U aKyCTHYECKOe 000pYyI0BaHUE, IEPCOHATBHBIE KOMITBIOTEPHL.€ U aKyCTHYECKOE
obopynoBanue,

- IEpPCOHAIBHBIA KOMIIBIOTED.

[Tpunoxenne Ne 1 k paboueit
IIporpaMMe AUCLUIIINHBI



OIEHOYHBIE MATEPHAJIBI 1O JUCHUIIVIMHE
WHOCTPAHHBINA SA3BIK B MIPO®ECCHOHAJILHOU JEATEJIBHOCTH

OTKprTaﬂ 4acTb

1. Cucrema oneHUBaHUSA

KoHTpons © oOmeHKa pe3yiabTaTOB OCBOEHUSA JUCHUIUIMHBI  OCYIIECTBIISIETCS
MPENOJABATENIEM B IPOLECCE NPOBEACHUA MPAKTUYECKUX 3aHATUNA, YCTHBIX ONPOCOB,
CaMOCTOSITEJIbHBIX M KOHTPOJIBHBIX PaloT.

YCTHBI OMpOC HA 3aHATHH MO3BOJSET BBIACHUTH OOBEM 3HAHUW CTyJEHTa IO
OmpeNeNIeHHON Teme, pasaeny, npooseme. [Ipu oOleHMBaAaHWK YCTHOTO OTBETA YUYUTBHIBACTCS
Ka4eCTBO M IIOJIHOTA OTBETA HA KOHTPOJBHBIE BOIIPOCHI, CTENEHb BIAJACHUS H3YYEHHBIM
MaTepHaJIOM MPU OTBETaX Ha JAOMOJHUTEIbHBIE BOIPOCHI.

KonTtponpHast paboTra — CpeAacTBO KOHTPOJIS CTENEHU OCBOSHHUS OOYYaIOIUMUCS
TEOPETUYECKOTO MaTepralia, ClielMaJIbHbIX TEPMUHOB, HABBIKOB aHAJIN3a SI3bIKOBOTO MaTepHaia.

CamocTosTenbHass paboTa — CpPEICTBO KOHTPOIS, MO3BOJIAIONICE OICHUTH YMEHUS
00yJaromuXxcsi CaMOCTOSITENIPHO CTPYKTYPUPOBAaTh CBOM 3HAHHWS B TPOIECCE peIICHUs
MPAKTUYECKUX 3a7ad, OPUEHTHPOBAThCS B HMH(OpMamMOHHOM mpocTpaHcTBe. OIleHUBaHUE
BBITIOJIHEHHS TAHHOTO CPEJICTBA KOHTPOJISI OCYIIECTBIISAETCS 110 MaTepraiaM, IpeaoCTaBICHHbIM
oOy4aromumMmcs B mucbMeHHOH Gopme. [Ipu orleHHBaHNM CaMOCTOSTENIBHON paOOThI yUUTHIBACTCS
CaMOCTOSATEIbHOCTh, OJIHOTA OTBETA, TPAMOTHOCTb.

2. IlacnopT OLIEHOYHBIX MATEPHAJIOB

Temsbl yueOHOTO OneHouHble Konun Kpurepuu onienuBanus
npeaMera MaTrepuabl (dhopMynupoBka
(6u0vl U KOHTPOJUPYEMO
KOJIU4ecmao) 1 KOMIIETEHLIUH
TeKylmii KOHTPOJIb YCIIEBAEMOCTH
Pa3nen 1. BBenenue B | YCTHBII onpoc OK 02 Pe3yabTarbl KOHTPOJIBLHOM
MeXaTpPOHUKY, OK 04 padoTbI
OCHOBHBbI€E MIOHATHSA Kontponbnas OK 05 Onenka «5»: Bece 3amanus
pabota OK 09 BBITIOJIHEHBI BEPHO.
Onenka «4»: [IpaBuinbHO
CamocrosiTenpHas BBHITIOJIHEHBI HE MEHee V4
pabota BCEX 3aJlaHuI

Onenka «3»: IIpaBriibHO
BBINIOJIHEHO HE MEHee Y2
3aJaHui

Ouenka «2»: He
BBITIOJIHEHO OoJiee
MOJIOBUHBI 33aJaHUI
YcTHBIN 0NMPOC HA 3aHATHN
MO3BOJISIET BBISICHUTH 00beM
3HaHUH CTYJICHTA 110
ONIPEACIIEHHON TEME,
pasneny, npobneme. [Tpu
OIICHUBAHUU YCTHOTO
OTBETA YUNUTHIBACTCS




KadecTBO U MOJIHOTA OTBETA
Ha KOHTPOJIbHBIE BOIIPOCHI,
CTENEHb BIIAJICHUS
W3Y4YEHHBIM MaTepHalioM
MIpU OTBETaxX Ha
JIOTIOJTHUTEIbHBIE BOMPOCHI.
CamocrosiTesibHast pabora
Onenka «5» Obyyaronuiics
MOKAa3bIBaET r1yOoKoe u
MOJIHOE 3HAHHE U
MMOHMMAaHHE BCEro o0bemMa
MIPOrpaMMHOTO MaTepHaa;
MOJIHOE TTOHUMAaHUE
CYILIIHOCTHU
paccMaTpUBAEMBIX MOHATHI
U SBJICHUU. YMeeT
COCTaBUTh TIOJTHBIA U
MpaBWIbHBINA OTBET HA
OCHOBE M3y4YE€HHOT'O
MaTepuana; BhIICISTh
TJIaBHBIC TTOJOXKECHUS,
CaMOCTOSITENIEHO
MOATBEPKJIaTh OTBET
KOHKpPETHBIMU IIPUMEpaMH,
(hakTaMu; CaMOCTOSTEIILHO
Y apTyMEHTHPOBAHO JIeJIaTh
aHanus3, 0000IIaTh,
BBIBOJIbI. Y CTaHABJIMBACT
MEXIPEIMETHBIE (Ha
OCHOBE paHee
MIPUOOPETEHHBIX 3HAHUI) U
BHYTPUIIPEIMETHBIE CBA3H,
TBOPYECKU PUMEHSIET
MOJTy4YE€HHbIE 3HAHUS B
HE3HAKOMOM CUTYallUH.
ITocaenoBaTenbHO U
0e30muO0YHO U3NIaraer
y4eOHBIN MaTepHa: 1aetT
OTBET B JIOTUYECKOUN
MOCIIEZIOBATEILHOCTH C
HCIIOJIb30BaHUEM IIPUHATON
TEPMHUHOJIOTHH; JIeTaeT
COOCTBEHHBIE BBIBOIBI;
dhopmupyeT TouHOE
onpeJeieHue U
HCTOJIKOBAaHUE OCHOBHBIX
MOHATHUN; U3JIaraet
MaTepual JINTEPaTypPHbIM
s136IKOM. CaMOCTOSITENIBHO U
paIoHaIbHO UCTIONB3YET
CIIpaBOYHbBIC MaTEPHAIbI,
JIOTIOJIHUTEIHHYIO




JUTEpaTypy.
CaMOCTOSITETbHO, YBEPEHHO

1 6€30MO0YHO TPUMEHSIET
MOJTyYCHHbIE 3HaHUS B
pelieHny npodiieM Ha
TBOPYECKOM YPOBHE;
JI0ITycKaeT He 6ojiee 0JTHOTOo
HezloueTa.

Onenka «4» OOyuarouuiics
MOKa3bIBAET 3HAHUS
M3y4EeHHOT'0 MaTepHaa.
JlaeT monHbIN 1
NIPaBUJILHBIN OTBET;
JIOITyCKAeT HE3HAYUTEIbHbIE
OIIMOKYU ¥ HEJIOYETHI IIPH
OnpeAeICHUN MOHIATHH,
HETOYHOCTHU TpU
UCIOJIb30BAHNHU HAYYHBIX
TEPMUHOB WJI B BBIBOJIAX U
00001IeHHIX; MaTepHall
M3JIaraeT B OIPEIEICHHON
JIOTUYECKON
MOCJIeI0BATEIbHOCTH, TIPU
9TOM JIOITYCKAaeT O/IHY
HEerpyOyro OmMOKy HIH HE
OoJiee IBYX HEJIOUYETOB U
MOJKET UX UCIPABUTh
CaMOCTOSITENILHO IIpU
TpeOOBaHUM WM TIPU
HEOOJIBIION TOMOIIH
nperoiaBaTens; B
OCHOBHOM YCBOMJI Y4€OHBII
MaTepHal; MTOATBEPKIaeT
OTBET KOHKPETHBIMU
puMepamMu. Y Meer
CaMOCTOSITEJIbHO BBIIENATh
TJIaBHBIE TIOJIOKEHUS B
U3y4EeHHOM MaTepuaie; Ha
OCHOBaHUU (PaKTOB U
MPUMEPOB 0000IIATS,
JIeNaTh BHIBOJIBL,
yCTaHaBJINBATh
BHYTPHIIPEIMETHBIE CBS3H.
CoOiroaeT OCHOBHEIE
MpaBUjIa KyJIbTyphl yCTHOU
Y MMCbMEHHOM peuHu,
UCTIOJB3YyeT Hay4HBIC
tepmunbl. He oOmamaer
JOCTaTOYHBIM HaBBIKOM
paboTHI CO CTIPABOYHOM
JIUTEPATYpPO, YIEOHHUKOM.
JlommyckaeT HerpyObIie
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HapyIICHHS TPaBUIT
o opMIIeHUSI TUCBMEHHBIX
pabor.

Onenka «3» Obyyaronuiics
YCBOMJI OCHOBHOE
coJiepaHue yueOHOTO
MaTepuasa, UMeeT MpoOebl
B YCBOGHUU; MaTepual
M3araer
HECUCTEMAaTU3UPOBAHHO,
(parmMeHTapHO, HE BCera
MOCIIEeZI0BATEIBHO.
[TokasbiBaeT
HEJO0CTaTOYHYIO
c(hOpMUPOBAHHOCTH
OTAEJbHBIX 3HAHUI U
YMEHHI1; BBIBOJIBI U
00001IeHNS apTyMEHTUPYET
cmabo, JOMyCKaeT B HIX
ommOku. JJomycTun
OIIMUOKHU U HETOYHOCTH B
WCIIOJI30BaHUU
TEPMHHOJIOTHH,
OnpeAesICHUs MOHITUHI Ja
HEJ0CTATOYHO YETKUE; HE
WCIIOJIb30BaJl B KAUECTBE
JT0Ka3aTeNIbCTBA BBHIBOJIBI U
000011eHNS U3
HabmoaeHnH, (pakToB MU
JOTTYCTHJI OIIMOKY TPU UX
M3NI0KEHUU. VIcTIbIThIBaET
3aTpyIHEHUS B IPUMEHEHUHN
3HaHui. Jlonyckas onHy-
JIBE TPYOBIC OIITHOKH.
Onenka «2» He ycBoun u
HE pPacKpblT OCHOBHOE
CoJIep’KaHue MaTepuaa; He
JieJ1aeT BBIBOJIOB U
0000meHuii. He 3Haet u He
MMOHUMAET 3HAYUTEIbHYIO
WM OCHOBHYIO 4acTh
MaTepuaia B npezaenax
MTOCTABIICHHBIX BOIPOCOB
WM UMeeT cliabo
c(hOpMHUPOBAHHEIE U
HEMOJIHbIE 3HAHUS U HE
yMeeT MPUMEHSITh UX K
PEIICHNI0 KOHKPETHBIX
BOIIPOCOB. Jlomyckaer
OoJiee ABYX IpyOBIX
OIIHOOK.

Pasznea 2. UcTopusi

Y cTHBINM onpoc

OK 02

Pe3yibTaThl KOHTPOJIBLHOM
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pa3BUTHA
MeXaTPOHHUKH KaK
HAYKH

KontponbsHas
paborta

CaMocTosTenbpHas
paborta

OK 04
OK 05
OK 09

padoTsbI

Onenka «5»: Bce 3amanus
BBITIOJIHEHBI BEPHO.

Ouenka «4»: [TpaBuiibHO
BBINOJIHEHBI HE MCHEE ¥4
BCEX 3aJJaHUN

Onenka «3»: [IpaBuibHO
BBITIOJIHEHO HE MeHee Y2
3aJlaHu i

Onenka «2»: He
BBITIOJIHEHO OoJiee
OJIOBUHEI 3aJaHUN
YcTHBIHA 0nIpOC Ha 3aHATUU
ITO3BOJISICT BBIICHUTH 00bEM
3HAHUM CTYJICHTA MO
ONpeCIICHHON TeME,
pazneiny, nmpobaeme. [Tpu
OIICHUBAHUU YCTHOTO
OTBETa YUYUTHIBACTCS
Ka4eCTBO U MOJHOTA OTBETA
Ha KOHTPOJIbHBIE BOIIPOCHI,
CTCIICHb BJIAJICHUS
H3YYEHHBIM MaTepHaIoM
MIpU OTBETaX Ha
JIOTIOJTHUTEIbHBIE BOTIPOCHI.
CamocrosiTesibHast padoTa
Onenka «5» OOyuarouuiics
MMOKa3bIBAET rI1yO0oKOe U
MOJTHOE 3HAHUE U
IIOHHMaHHEe BCETO 00beMa
MIPOrpaMMHOT0 MaTepHaa;
MMOJTHOC TTOHUMAaHHUE
CYIIHOCTHU
paccMaTpuBaeMbIX TIOHITHI
U SBJICHUN. YMEET
COCTaBUTb ITOJTHBIA B
MIPaBUJIbHBIN OTBET HA
OCHOBE M3y4YECHHOTO
Marepuana; BhIICTATh
TJIaBHBIC TTOJI0KCHUS,
CaMOCTOSATEJILHO
MTOATBEPKIaTh OTBET
KOHKPETHBIMU TIPUMEPaMH,
(hakTamMu; CaMOCTOSTEIILHO
Y apTyMEHTHUPOBAHO JIeJaTh
aHanu3, 0000IIAaTh,
BBIBOJIBI. Y CTaHABIUBACT
MEXIIpEMETHBIC (Ha
OCHOBE paHee
MpUOOPETEHHBIX 3HAHUHN) 1
BHYTPHUIIPEIMETHBIC CBS3H,
TBOPYECKH TPUMEHSIET
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MOJTy9YCHHBIC 3HAHUS B
HE3HAKOMOU CUTYallWH.
[TocnenoBarenbHO U
0e301nO0YHO U3Iaraer
y4eOHBIN MaTepuai: 1aeT
OTBET B JIOTHYECKOM
MOCIIEJIOBATETLHOCTH C
WCIOJIb30BaHNUEM MPUHATOM
TEPMHHOJIOTHH; JIeTaeT
COOCTBEHHBIE BBIBOJIBI;
(dbopmMupyeT TOUHOE
orpezieNieHue U
HCTOJIKOBAHUE OCHOBHBIX
MOHATUM; U3JIaracT
MaTepHan JINTEPATyPHBIM
A3bIKOM. CaMOCTOSITENIBHO U
paIoHaIbHO UCTIONB3YET
CIpaBOYHbBIEC MaTepUabl,
JIOTIOTHUTEITHHYIO
JUTEpaTypy.
CaMoCTOATENBHO, YBEPEHHO
1 6€301MO0YHO MPUMEHSET
MOJTy9CeHHBIC 3HAHUS B
penieHuu npoodieM Ha
TBOPUYECKOM YPOBHE;
JOoTycKaeT He 0osee 0JTHOTO
HeJo4eTa.

Onenka «4» Obygaronuics
MMOKa3bIBACT 3HAHUS
M3Y4YeHHOT0 MaTepuaa.
JlaeT monHbIN U
MpaBUIBHBIN OTBET;
JIOITyCKaeT He3HAUUTEIIHbHBIC
OLIMOKHU M HEJIOUETHI IIPH
ONPEACIICHUN TOHATHH,
HETOYHOCTHU IIpHU
WCIOJIb30BAaHNUN HAYUYHBIX
TEPMHHOB WJIH B BBIBOJIAX U
000011IeHUSX; MaTepHal
H3J1araeT B ONpeAeIeHHON
JIOTUYECKOMN
MOCIIeZIOBATEILHOCTH, IPU
9TOM JIOITYCKAET OJHY
HerpyOyto ommOKy WU HE
0oJjiee IByX HEJOYETOB U
MOJXKET UX UCIIPaBUTh
CaMOCTOSITEIILHO TPH
TpeOOBaHUM WU TIPU
HEOOJBIION TOMOIIN
MpernojaBaTeis; B
OCHOBHOM YCBOMJI YUE€OHBII
MaTepual; IOATBEPKIACT
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OTBET KOHKPETHBIMU
NnpuMepamMu. Y MeeT
CaMOCTOSITENILHO BBIJICIISATh
TJIaBHBIE TOJO0XKEHUS B
M3YYCHHOM MaTepuaie; Ha
OCHOBaHUU (AaKTOB U
MIPUMEPOB 0000IIaTh,
JIeNIaTh BBIBOJIBI,
yCTaHABIINBATh
BHYTPUIIPEIMETHBIE CBS3H.
CobnrogaeT OCHOBHBIE
MpaBWJIa KyJbTypbl YCTHOM
U IICBMEHHOU peyy,
WCIIOJIb3YEeT HAYYHbIE
tepMuHbl. He o0nanaer
JIOCTaTOYHBIM HaBBIKOM
paboThI co CrIpaBOYHOM
JUTEPATYPOU, YICOHHKOM.
JonyckaeT HerpyObie
HapyUIeHUsI TPaBUII

o OopMIICHHUSI TUCEMEHHBIX
pabor.

Onenka «3» OOyuarouuiics
YCBOMJI OCHOBHOE
coJiepKaHue y4eOHOro
Marepuaia, UMeeT MpoOeITbI
B YCBOCHUU; MaTepUal
M3naraer
HECUCTEMATH3UPOBAHHO,
(bparmeHTapHoO, HE BCeraa
MOCIIEZI0BATEIHHO.
[Toka3biBaeT
HEJ0CTATOYHYIO
c(hopMUPOBAHHOCTH
OTJICTIbHBIX 3HAHUN U
YMEHHUI1; BBIBOJIBI U
0000I11IeHUS APTYMEHTUPYET
cnabo, T0IyCKaeT B HUX
omnoOku. Jlomycrun
OIIMOKY ¥ HETOYHOCTH B
WCIIOJI30BaHUU
TEPMHUHOJIOTHH,
ONpEAEIICHUS MOHIATUI A
HEJ0CTaTOYHO YETKHUE; HE
WCIIOJIb30BaJl B KAYECTBE
JI0Ka3aTeNIbCTBA BBHIBOJIBI U
00001IeHNS 13
HaOroeHUH, (aKTOB UITH
JIOITYCTHII OIIUOKH MTPU UX
W3NI0KeHUU. VcTbIThIBaeT
3aTpyIHEHUS B IPUMEHEHUHN
3HaHui. /lonyckas oaHy-
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JIBE TpyOble OINOKH.
Ouenka «2» He ycoun u
HE PacKpbLI OCHOBHOE
coJlep’KaHue MaTepuana; He
JIeJIaeT BBIBOJIOB H
0000menuii. He 3Haer u He
MMOHMMAET 3HAYUTEILHYIO
WM OCHOBHYIO 4acTb
MaTepuana B mpeenax
MOCTaBJIEHHBIX BOIIPOCOB
WM UMEET cl1abo
chopMupoOBaHHBIC U
HEMOJIHBIC 3HAHUS U HE
yMeeT MPUMEHSTh UX K
PEIICHNUI0 KOHKPETHBIX
BOIpocoB. Jlonyckaet
6osee 1ByX IpyOBIX

OLIMOOK.
Pa3nes 3. OcHoBBI VYeTHBI onpoc OK 02 Pe3yibTarbl KOHTPOJIbLHOM
MeXaTPOHUKH U OK 04 padoThI
ylpasJieHHe Konrtponbnas OK 05 Onenka «5»: Bee 3ananus
cCHCTEeMaMHU paborta OK 09 BBITIOJTHEHBI BEPHO.
Onenka «4»: [IpaBuibHO
CamocrosrenbHas BBITIOJIHEHBI HE MEHEE 4
pabora BCEX 3a/IaHUN

Ouenka «3»: [TpaBuiibHO
BBIIIOJIHEHO HE MeHee Y5
3aaHuN

Orenka «2»: He
BBIIIOJIHEHO OoJ1ee
ITOJIOBUHEI 3aJaHUH
YCcTHBIH ONIPOC HA 3aHATUH
IIO3BOJIIECT BBEIACHUTH 00BhEM
3HaHUH CTYJICHTA IO
OIPEIIEIICHHOU TEME,
pasneny, npobaeme. [1pu
OIICHUBAHUU YCTHOTO
OTBETA YYUTHIBAETCS
Ka4yeCTBO U IIOJIHOTA OTBETa
Ha KOHTPOJIbHBIE BOTIPOCHI,
CTEICHb BJIAJICHUS
H3YYEHHBIM MaTepHUaIOM
IpU OTBETAX Ha
JIOTIOJTHUTEIBHBIE BOTIPOCHI.
CamocTosiTesibHas padoTa
Onenka «5» Obygaronuics
MOKa3bIBaeT rI1y0oKoe U
MIOJIHOE 3HAHHUE U
IMOHUMAaHHUE BCETO 00beMa
MIPOrpaMMHOTO MaTepHaa;
IIOJIHOE IIOHUMAaHUe
CYIIHOCTH
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paccMaTpUBAEMBIX MOHATHI
U SIBJICHUH. Y MeeT
COCTaBUTh TIOJHBIA U
MpaBWIbHBINA OTBET HA
OCHOBE U3yYEHHOI0
MaTepuana; BhIICIITh
[JIABHBIC MOJIOKEHMUS,
CaMOCTOSITENIEHO
MOATBEPKJIaTh OTBET
KOHKpPETHBIMU IIPUMEpaMH,
(hakTaMu; CaMOCTOSTEIILHO
Y apTyMEHTHPOBAHO JIeJIaTh
aHanus3, 0000IIaTh,
BBIBOJIbI. Y CTaHABJIMBACT
MEXIPEIMETHBIE (Ha
OCHOBE paHee
IIPUOOPETEHHBIX 3HAHUI) U
BHYTPUIIPEIMETHBIE CBA3H,
TBOPYECKHU PUMEHSIET
MOJTy4YEeHHbIE 3HAHUS B
HE3HAKOMOM CUTYallUH.
ITocaenoBaTenbHO U
6€301M00YHO H3MIaraer
y4eOHBIN MaTepHa: 1aetT
OTBET B JIOTUYECKOUN
MOCIIEZI0BATEILHOCTH C
HCIIOJIb30BAaHUEM IIPUHATON
TEPMHUHOJIOTHH; JIeTaeT
COOCTBEHHBIE BBIBOIBI;
dhopmupyeT TouHOE
OIpesieNICHUE U
HCTOJIKOBAHUE OCHOBHBIX
MOHATHUM; U3JIaraet
MaTepual JINTEPaTypPHbIM
s136IKOM. CaMOCTOSITENIBHO U
paIoHaIbHO UCTIONB3YET
CIIpaBOYHbBIC MaTEPHAIbI,
JIOTIOJTHUTEIHHYIO
JUTEpATypy.
CaMOCTOSITETbHO, YBEPEHHO
1 6€30MMnO0YHO TPUMEHSIET
MOJTy4YEeHHbIE 3HAHUS B
pelieHny npodsieM Ha
TBOPYECKOM YPOBHE;
JI0ITycKaeT He 6ojiee 0JTHOTO
HeJoYeTa.

Onenka «4» OOyuarouuiics
MTOKa3bIBAET 3HAHUS
M3Y4EHHOI'0 MaTepuaia.
JlaeT monHbIN 1
NIPaBUJILHBIN OTBET;
JIOTTYCKaeT He3HAUUTEIbHbIC
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OIIMOKYU ¥ HEJTOYETHI IIPH
OnpeAeICHU MOHIATHH,
HETOYHOCTHU TIPH
WCIOJIb30BaHNU HAYYHBIX
TEPMHHOB WJIH B BEIBOJIAX U
00001IeHHIX; MaTepHal
M3JIaraeT B OIPEIEICHHON
JIOTUYECKON
MOCIIeZIOBATEILHOCTH, TIPU
9TOM JIOMTYCKAeT OJHY
HEerpyOyIo OIMOKY MU HE
OoJiee ABYX HEJIOUYETOB U
MOJXKET UX UCIIPABUTH
CaMOCTOSITENIbHO TPU
TpeOOBaHUM WM TIPU
HEOOJIBIION TOMOIIH
nperoiaBaTens; B
OCHOBHOM YCBOWJI yUeOHBIN
MaTepHal; MOATBEP)KIaeT
OTBET KOHKPETHBIMU
puMepamMu. Y Meer
CaMOCTOSITENILHO BBIJCIATh
TJIAaBHBIE TIOJIOXKEHUS B
M3Y4YeHHOM MaTepuaie; Ha
OCHOBaHUU (PaKTOB U
MPUMEPOB 0000IIATS,
JIeNIaTh BBIBOJIBI,
yCTaHaBIIMBATh
BHYTPHUIIPEIMETHBIC CBSI3H.
CoOiroaeT OCHOBHEIE
MpaBWIa KyJIbTYPhl YCTHOM
Y MMCbMEHHOM peuHu,
WCTIOJIb3YET HAYYHBIE
tepmunbl. He oOmamaer
JIOCTaTOYHBIM HABBIKOM
paboTHI CO CIIPAaBOYHOM
JUTEPATYpPO, YIEOHHUKOM.
JlommyckaeT HerpyObIe
HapyIICHUS IPABUIT

o opMIIeHUSI TUCBMEHHBIX
pabor.

Onenka «3» Obyyaronuiics
YCBOMJI OCHOBHOE
coJiepaHue yueOHOTO
MaTepuasa, UMeeT MpoOebl
B YCBOGHUU; MaTepual
u3jaraer
HECUCTEMAaTU3UPOBAHHO,
(parMeHTapHO, HE BCET/1a
MOCIIEZI0BATEIBHO.
[Toka3biBaeT
HEJ0CTaTOYHYIO
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c(hOpMUPOBAHHOCTH
OTAEJbHBIX 3HAHUHI U
YMEHHI1; BBIBOJIBI U
00001IeHNS apTyMEHTUPYET
cnabo, JOMyCKaeT B HUX
ommOku. JJomycTun
OIIMUOKHU ¥ HETOYHOCTH B
WCIOJIb30BaHUU
TEPMHHOJIOTHH,
OnpeAesCHUs MOHITUH Ja
HEJI0CTATOYHO YETKUE; HE
WCIIOJIb30BaJl B KAUECTBE
JT0Ka3aTeNIbCTBA BHIBOJIBI U
000011eHNs U3
HabmoaeHnH, (pakToB MU
JOTTYCTHJI OIIMOKYU TPU UX
M3NI0KEHUU. VIcTibIThIBaET
3aTpyIHEHUS B IPUMEHEHUH
3HaHui. Jlonyckas onHy-
JIBE TPYyOBIC OITHOKH.
Onenka «2» He ycBoun u
HE pPacKpblT OCHOBHOE
COJIepKaHue MaTepuaa; He
JieJ1aeT BBIBOJIOB U
0000meHuii. He 3Haet u He
MMOHUMAET 3HAYUTEIbHYIO
WM OCHOBHYIO 4acTh
MaTepuaia B npezaenax
MTOCTABIIEHHBIX BOIPOCOB
WM UMeeT cliabo
c(hOpMHUPOBAHHEIE U
HEMOJIHbIE 3HAHUS U HE
yMeeT MPUMEHSITh UX K
PELICHNI0 KOHKPETHBIX
BOIIPOCOB. Jlomyckaer
OoJiee ABYX IpyOBIX

OIIOOK.
Pasznen 4. YcTHbli onpoc OK 02 Pe3yabTarhl KOHTPOJIBLHOM
MexaTpoHHBIE OK 04 padoTsbI
CHCTEMBI " KonTponbhas OK 05 Onenka «5»: Bce 3amanus
ylnpaBJjieHHue pabota OK 09 BBITIOJIHEHBI BEPHO.
Ouenka «4»: [TpaBuiibHO
CaMocTosTeIbHAas BBIIOJIHEHBI HE MEHEe ¥4
paborta BCEX 3aJaHHUI

Onenka «3»: [IpaBuibHO
BBIIIOJIHEHO HE MeHee Y2
3aJaHui

Onenka «2»: He
BBITIOJIHEHO OoJiee
ITOJIOBHHEI 3aJaHNI
YcTHBI 0MPOC HA 3aHATHN
M03BOJIAET BBIICHUTH 00BbEM
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3HAHUM CTYJICHTA MO
ONpeCIICHHON TeME,
pazneny, nmpobaeme. [Tpu
OILICHUBAHUU YCTHOTO
OTBETA YUYUTHIBACTCS
KauecTBO U MOJIHOTA OTBETA
Ha KOHTPOJIbHBIE BOIIPOCHI,
CTETeHb BIIAJCHUS
H3YUYEHHBIM MaTepHaIoM
MIpH OTBETax Ha
JIOTIOJTHUTEIbHBIE BOTIPOCHI.
CamocrosiTesibHast padoTa
Onenka «5» OOyuarouuiics
MOKa3bIBAET TI1yO0oKOe U
MOJIHOE 3HAHUE U
MMOHMMaHHE Bcero oobemMa
MPOrpaMMHOTO MaTepHaa;
MOJIHOE TIOHUMAaHKe
CYIIHOCTHU
paccMaTpUBaEMbIX MOHITHI
U SABJIEHUW. YMEET
COCTAaBUTh MOJIHBIN 1
MIPaBUJIbHBIN OTBET HA
OCHOBE U3yUYEHHOTO
Martepuana; BbIICTATh
TJIaBHBIE TTOJOXKEHMS,
CaMOCTOSITEJIbHO
MOATBEPKIAaTh OTBET
KOHKPETHBIMU TIPUMEpaMH,
(hakTamu; CaMOCTOSTEIILHO
Y apTyMEHTHUPOBAHO JIeJaTh
aHanu3, 0000IIAaTh,
BBIBO/IbI. Y CTAHABIIMBAET
MEXIIpEAMETHBIC (Ha
OCHOBE paHee
MpUOOpPETEHHBIX 3HAHUH) 1
BHYTPHUIIPEIMETHBIC CBSI3H,
TBOPYECKU PUMEHSET
MOJTy9YCHHBIC 3HAHUS B
HE3HAKOMOU CUTyallWH.
[TocnenoBarenbHO U
0e301nO0YHO U3Iaraer
y4eOHBIN MaTepuai: 1aeT
OTBET B JIOTHYECKOM
MOCJIeI0BATENILHOCTH C
WCIOJIb30BaHNEM MPUHATOM
TEPMUHOJIOTUH; JeJIaeT
COOCTBEHHBIE BBHIBOJIBI;
(dbopmMHupyeT TOUHOE
orpesiefieHue U
HCTOJIKOBAHHUE OCHOBHBIX
TMOHATUM;, U3JIaracT
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MaTepHan JINTEPATyPHBIM
A3bIKOM. CaMOCTOSITENIBHO U
paIoHaIbHO UCTIONB3YET
CIpaBOYHbBIEC MaTepUabl,
JIOTIOTHUTETHHYIO
JUTEpaTypy.
CaMoCTOATENBHO, YBEPEHHO
1 6€301MO0YHO MPUMEHSET
MOJTy9YCHHBIC 3HAHUS B
penieHuu npoodeM Ha
TBOPUYECKOM YPOBHE;
JOoTycKaeT He 0osee 0JJHOTO
HeJoYeTa.

Onenka «4» Obygaronuics
MMOKAa3bIBACT 3HAHUS
M3Y4YeHHOT0 MaTepuala.
JlaeT monHbIi U
MPaBUIbHBIN OTBET;
JIOITyCKaeT He3HAYUTEIIHbHBIC
OLIMOKHU M HEJIOUETHI IIPH
ONPEAEIICHUN TOHATHUH,
HETOYHOCTHU IIpHU
WCIIOJIb30BAaHNN HAYUYHBIX
TEPMHHOB WJIH B BBIBOJIaX U
000011IeHUSX; MaTepHal
H3J1araeT B ONpeAeIeHHON
JIOTUYECKOMN
MOCIIeZIOBATEIbHOCTH, IPU
9TOM JIOMTYCKAET OJHY
HerpyOyto ommOKy WU HE
0oJjiee IByX HEJOYETOB U
MOJXKET UX UCIIPaBUTh
CaMOCTOSITEIILHO TPH
TpeOOBaHUM WU TIPU
HEOOJBIION TTOMOIIN
MpernojaBaTeis; B
OCHOBHOM YCBOMJI Y4€OHBII
MaTepual; IOATBEPKIaeT
OTBET KOHKPETHBIMU
NnpuMepamMu. Y MeeT
CaMOCTOSITENILHO BBIJICIIATh
TJIaBHBIE TOJO0XKEHUS B
M3YYCHHOM MaTepuaiie; Ha
OCHOBaHUU (aKTOB U
MIPUMEPOB 0000IIaTh,
JIeN1aTh BBIBOJIBI,
yCTaHABIIMBATh
BHYTPUIIPEIMETHBIE CBS3H.
CobnrogaeT OCHOBHBIE
MpaBWJIa KyJbTypbl YCTHOM
U IICBMEHHOU peyy,
WCIIOJIb3YEeT HAYYHbIE
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tepMuHbl. He o0nanaer
JIOCTaTOYHBIM HaBBIKOM
paboThI cO CrIpaBOYHOM
JUTEPATYPOH, YICOHUKOM.
JomnyckaeT HerpyOble
HapyUIeHUs TPaBUII

o OopMIICHHUSI TUCEMEHHBIX
pabor.

Onenka «3» OOyuarouuiics
YCBOMJI OCHOBHOE
coJiepkaHue y4eOHOro
Marepuaia, UMeeT MpoOeITbI
B YCBOCHUU; MaTepUal
M3naraer
HECUCTEMATH3UPOBAHHO,
(bparmeHTapHO, HE BCeraa
MOCIIEZI0BATEIHHO.
[Toka3biBaeT
HEJ0CTATOYHYIO
c(hopMUPOBAHHOCTH
OTJICTIbHBIX 3HAHUN U
YMEHHUI1; BBIBOJIBI U
000011IeHUS APTYMEHTUPYET
cnabo, T0IyCKaeT B HUX
omnoOku. Jlomycrun
OIIMOKY ¥ HETOYHOCTH B
WCIOJIb30BaHUU
TEPMHUHOJIOTHH,
ONpEAEIICHUS MOHITUI Ja
HEJ0CTaTOYHO YETKHUE; HE
WCIIOJIb30BaJl B KAYECTBE
JI0Ka3aTeNIbCTBA BBIBOJIBI U
00001IeHNS 13
HaOroeHUH, (aKTOB UITH
JIOITYCTHII OIIUOKH MTPU UX
W3NI0KeHUU. VcnbIThIBaeT
3aTpyIHEHUS B IPUMEHEHUHN
3HaHui. [lomyckas oaHy-
JIBE TpyOble OINOKH.
Ouenka «2» He ycoun u
HE PacKpbLI OCHOBHOE
coJiep’KaHue MaTepuana; He
JIeJIaeT BBIBOJIOB H
00001enuii. He 3Haet u He
MMOHUMAET 3HAYUTEILHYIO
WM OCHOBHYIO 4acTb
MaTepuana B mpejenax
MIOCTaBJIEHHBIX BOIIPOCOB
WJIM UMEET cl1abo
chopMupOBaHHBIC U
HEMOJIHBIC 3HAHUS U HE
yMeeT PUMEHSTh UX K
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PELIEHNI0 KOHKPETHBIX
BOIpocoB. Jlomyckaet
6osee IByX IpyOBIX

OLIMOOK.
Paspnean S. VYeTHBI onpoc OK 02 Pe3yibTarbl KOHTPOJIbLHOM
IIporpammupoBanue OK 04 padoThI
U npoexTHpoBaHue B | KoHTposbHAA OK 05 Onenka «5»: Bee 3ananus
MeXaTpOHUKe paborta OK 09 BBITIOJTHEHBI BEPHO.
Onenka «4»: [IpaBuibHO
CamocrosrenbHas BBITIOJIHEHBI HE MEHEE 4
pabota BCEX 3a/IaHUU

Ouenka «3»: [TpaBuiibHO
BBIIIOJIHEHO HE MeHee V5
3aaHuN

Ornenka «2»: He
BBIIIOJIHEHO OoJ1ee
MIOJIOBUHEI 3aJaHUN
YCcTHBIH ONIPOC HA 3aHATUH
IIO3BOJIIECT BBEIACHUTH 00BhEM
3HaHUH CTyJICHTA IO
OIPEIIEIICHHON TEME,
pasneny, npobieme. [1pu
OIICHUBAHUU YCTHOTO
OTBETA YYUTHIBAETCS
Ka4yeCTBO U IIOJIHOTA OTBETa
Ha KOHTPOJIbHBIE BOTIPOCHI,
CTEICHb BJIAJICHUS
H3YYEHHBIM MaTepHUaIOM
IpU OTBETAX Ha
JIOTIOJTHUTEIBHBIE BOTIPOCHI.
CamocTosiTesibHas padoTa
Onenka «5» Obyvarontuiics
MOKa3bIBaeT rI1y00Koe U
MIOJIHOE 3HAHHUE U
MMOHUMAaHHUE BCETO 00beMa
IPOrpaMMHOTO MaTepHaa;
IIOJIHOE IIOHUMAaHUe
CYIIHOCTH
paccMaTpuBAEMBbIX MIOHITUI
U SBIICHHH. YMeeT
COCTaBHUTh MOJHBIN 1
MPaBUJIBHBIA OTBET Ha
OCHOBE M3y4YE€HHOTO
MaTepuaa; BhIICIATh
IJ1aBHEIC TTOJIOXKCHUS,
CaMOCTOATEILHO
MOATBEP>KIATh OTBET
KOHKPETHBIMHU TTPUMEPAMH,
(akTamu; CaMOCTOATEIBHO
¥ apTyMEHTHPOBAHO JIeaTh
aHanus3, 0000IIaTh,
BBIBOJbI. Y CTAHABIMBAET
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MEXIPEIMETHBIE (Ha
OCHOBE paHee
IIPUOOPETEHHBIX 3HAHUI) U
BHYTPUIIPEIMETHBIE CBA3H,
TBOPYECKU IPUMEHSET
MOJTy4YEeHHbIE 3HAHUS B
HE3HAKOMOM CUTYallUH.
ITocaenoBaTenbHO U
6€3011M00YHO H3Iaraer
y4eOHBIN MaTepHa: 1aetT
OTBET B JIOTUYECKOUN
MOCIIEZI0BATEILHOCTH C
HCIIOJIb30BaHUEM IIPUHATON
TEPMHUHOJIOTHH; JIeTaeT
COOCTBEHHBIE BBIBOIBI;
dhopmupyeT TouHOE
OIpesieNICHUE U
HCTOJIKOBAHUE OCHOBHBIX
MOHATHUM; U3JIaraet
MaTepual JINTEPaTypPHbIM
s136IKOM. CaMOCTOSITENIBHO U
paIoHaIbHO UCTIONB3YET
CIPaBOYHbBIE MaTEPUAIIBI,
JOTIOTHUTEIHHYIO
JUTEpaTypy.
CaMOCTOSITETbHO, YBEPEHHO
1 6€30MO0YHO TPUMEHSIET
MOJTy4YE€HHbIE 3HAHUS B
pelieHny npodsieM Ha
TBOPYECKOM YPOBHE;
JI0ITycKaeT He 6ojiee 0JTHOTOo
HeJoYeTa.

Onenka «4» OOyuarouuiics
MTOKa3bIBAET 3HAHUS
M3Y4EHHOI'0 MaTepuaia.
JlaeT monHbIN 1
NIPaBUJILHBIN OTBET;
JIOTTyCKaeT He3HAUUTEeIbHbIC
OIIMOKYU ¥ HEJIOYETHI IIPH
OnpeAeICHUM MOHIATHH,
HETOYHOCTHU IIPH
WCIOJIb30BaHNU HAYYHBIX
TEPMHUHOB WJIH B BBIBOJIAX U
00001IeHHIX; MaTepHall
M3JIaraeT B OIPEIEICHHON
JIOTUYECKON
MIOCJIEI0BATEIBHOCTH, IIPU
3TOM JIOMYCKAeT OJHY
HEerpyOyIo OIMOKY MU HE
OoJiee ABYyX HEJIOUYETOB U
MOJXKET UX UCIIPaBUTh
CaMOCTOSITENIHO MPHU
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TpeOOBaHUM WM TIPU
HEOOJIBIION TOMOIIH
MIpeToaBaTelis; B
OCHOBHOM YCBOWJI yUeOHBIN
MaTepHan; OATBEPKIACT
OTBET KOHKPETHBIMU
puMepamMu. Y Meer
CaMOCTOSITENILHO BBIICIATh
TJIAaBHBIE TIOJIOXKEHUS B
W3Y4YeHHOM MaTepuaie; Ha
OCHOBaHUU (PaKTOB U
MPUMEPOB 0000IIATS,
JIeNIaTh BBIBOJIBI,
yCTaHaBIIMBATh
BHYTPHUIIPEIMETHBIC CBSI3H.
CoOiroaeT OCHOBHEIE
MpaBWIa KyJIbTYPhl YCTHOM
Y MMCbMEHHOM peuHu,
WCTIOJIb3YET HAYYHBIE
tepmunbl. He oOmamaer
JIOCTaTOYHBIM HaBBIKOM
paboTHI CO CIIPABOYHOM
JIUTEPATYpPO, YIEOHHUKOM.
JlommyckaeT HeTpyObIe
HapyIICHUS IPABUIT

o opMIIeHUSI TUCBMEHHBIX
pabor.

Onenka «3» Obyyaronuiics
YCBOMJI OCHOBHOE
coJiepaHue yueOHOTO
MaTepuasa, UMeeT MpoOebl
B YCBOGHUU; MaTepual
M3araer
HECUCTEMAaTU3UPOBAHHO,
(parmMeHTapHO, HE BCera
MOCIIEeZI0BATEIBHO.
[TokasbiBaeT
HEJ0CTaTOYHYIO
c(hOpMUPOBAHHOCTH
OTAEJbHBIX 3HAHUHI U
YMEHHI1; BBIBOJIBI U
00001IeHNS apTyMEHTUPYET
cnabo, JOMyCKaeT B HAX
ommOku. JJomycTun
OIIMOKHA U HETOYHOCTH B
HCIOJIb30BaHUU
TEPMHHOJIOTHH,
OnpeAesICHUs MOHITUHI Ja
HEJI0CTATOYHO YETKUE; HE
WCIIOJIb30BAaJl B KAUEeCTBE
JT0Ka3aTeNIbCTBA BBHIBOJIBI U
000011eHHS U3
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HabmoaeHnH, (pakToB HiIu
JOTTYCTHJI OIIMOKYU TPU UX
U3JTI0XKEeHUH. VIcTbIThIBaET
3aTpyIHEHUS B IPUMEHEHUHN
3HaHui. Jlonmyckas onHy-
JIBE TPYyOBIC OITHOKH.
Onenka «2» He ycBoun u
HE pPacKpblT OCHOBHOE
coJiepKaHne MaTepuania; He
JieJ1aeT BBIBOJIOB U
0000mmenuii. He 3Haer u He
MMOHUMAET 3HAYUTEIbHYIO
WA OCHOBHYIO 4aCTh
MaTepuaia B npezaenax
MOCTaBJIEHHBIX BOIIPOCOB
WM UMeeT cliabo
c(hOpMHUPOBAHHEIE U
HEMOJIHbIE 3HAHUS U HE
yMeeT MPUMEHSTh UX K
PELICHNI0 KOHKPETHBIX
BOIIPOCOB. Jlomyckaer
OoJiee ABYX IpyOBIX

OIIOOK.
Pa3znea 6. VYcTHblit onpoc OK 02 Pe3yabTarhl KOHTPOJIBLHOM
IlepcniekTHBBI U OK 04 padoTsbI
pelieHusi B KonTponbhas OK 05 Ouenka «5»: Bce 3amanus
MeXaTPOHHUKE U pabora OK 09 BBIIIOJIHEHBI BEPHO.
aBTOMATH3allUH Ouenka «4»: [TpaBuiibHO
CaMocTosTeIbHAas BBIIIOJIHEHBI HE MEHEe ¥4
paborta BCEX 3aJaHHUI

Onenka «3»: [IpaBuibHO
BBITNIOJTHEHO HE MEHee /2
3aaHuil

Onenka «2»: He
BBITIOJIHEHO OoJiee
MOJIOBUHBI 3aJJaHUI
YcTHBII onpoc Ha 3aHATHH
MO3BOJISIET BBISICHUTH 00BEM
3HAHUM CTYJICHTA MO
oTpesieNIeHHOH TeMe,
pasneny, npobieme. [Ipu
OILICHUBAHUU YCTHOTO
OTBETA YYUTHIBACTCS
Ka4yeCTBO U MOJHOTA OTBETA
Ha KOHTPOJILHBIC BOIIPOCHI,
CTETeHb BIAJACHUS
U3YYCHHBIM MaTepUAIOM
IpU OTBETaX Ha
JIOTIOJTHUTEIbHBIE BOTIPOCHI.
CamocTrosiTesibHasi padoTa
Onenka «5» OOyuarouuiics
MOKa3bIBaeT MIy0OKOe U
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MOJIHOE 3HAHKE U
TMOHUMaHHE BCETO 00BheMa
MIPOrPaMMHOTO MaTepHalia;
MOJIHOE TIOHUMAaHKe
CYIIHOCTH
paccMaTpuBaEMbIX MOHITHI
U SIBJICHUN. YMeeT
COCTaBUTh TOJHBIN 1
MIPaBUJIbHBIN OTBET HA
OCHOBE U3yUYEHHOTO
MaTepuana; BhIICISITh
TJIaBHBIE TTOJOXKEHMS,
CaMOCTOSITEITLHO
MOATBEPKIAaTh OTBET
KOHKPETHBIMU TIPUMEpaMH,
(hakTamMu; CaMOCTOSTEIILHO
Y apTyMEHTHUPOBAHO JIeTIaTh
aHanu3, 0000IIAaTh,
BBIBOJIbI. Y CTAaHABJIMBACT
MEXIIpEAMETHBIC (Ha
OCHOBE paHee
MpUOOpPETEHHBIX 3HAHUH) 1
BHYTPHUIIPEIMETHBIC CBS3H,
TBOPYECKU IPUMEHSET
MOJTy9CeHHBIC 3HAHUS B
HE3HAKOMOU CUTYallWH.
[TocnenoBarenbHO U
0e30mrO0YHO HU3IaraetT
y4eOHBIN MaTepuai: 1aeT
OTBET B JIOTUYECKOM
MOCIIEJIOBATETLHOCTH C
WCIOJIb30BaHNEM MPUHATOM
TEPMHHOJIOTHH; JIeTaeT
COOCTBEHHBIE BBHIBOJIBI;
(dbopmMupyeT TOUHOE
orpezieNieHue U
HCTOJIKOBAHUE OCHOBHBIX
MOHATUM; U3JIaracT
MaTepHal JINTEPATyPHBIM
A3bIKOM. CaMOCTOSITENIBHO U
paIoHaIbHO UCTIONB3YET
CIpaBOYHbBIEC MaTepUabl,
JIOTIOTHUTEITHHYIO
JUTEpaTypy.
CaMoCTOATENBHO, YBEPEHHO
1 6€301MO0YHO MPUMEHSIET
MOJTy9CeHHBIC 3HAHUS B
penieHuu npoodeM Ha
TBOPYECKOM YPOBHE;
JoTycKaeT He 0osee 0JJHOTO
HeJ04YeTa.

Onenka «4» Ob6yyaronuics
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MOKAa3bIBACT 3HAHUS
M3Y4YeHHOT0 MaTepuaa.
JlaeT monHbIi U
MPaBUIbHBIN OTBET;
JIOITYCKaeT He3HAUUTEIIHbHBIC
OLIMOKYU ¥ HEJIOUETHI IIPH
ONPEAEIICHUN TOHATHUH,
HETOYHOCTHU IpHU
WCIIOJIb30BaHNUN HAYYHBIX
TEPMHHOB WJIH B BBIBOJIAX U
000011IeHUSX; MaTepHal
H3J1araeT B ONpeAeIeHHON
JIOTUYECKOMN
MOCIIeZI0BATEIbHOCTH, IPU
9TOM JIOITYCKAaET OJIHY
HerpyOyro ommOKy WiIu HE
0oJjiee IByX HEJOYETOB U
MOJXKET UX UCIIPaBUTh
CaMOCTOSITENILHO TPH
TpeOOBaHUM WU TIPU
HEOOJBIION TTOMOIIN
MpernojaBaTeis; B
OCHOBHOM YCBOMJI YUE€OHBII
MaTepuai; OATBEPKIaeT
OTBET KOHKPETHBIMU
NnpuMepamMu. Y MeeT
CaMOCTOSITENILHO BBIJICIISATh
TJIaBHBIE TOJO0XKEHUS B
W3y4YEeHHOM MaTepuaie; Ha
OCHOBaHUU (aKTOB U
MIPUMEPOB 0000IIaTh,
JIeNIaTh BBIBOJIBI,
yCTaHABIINBATh
BHYTPUIIPEIMETHBIE CBS3H.
Co0iro1aeT OCHOBHBIE
MpaBWJIa KyJbTypbl YCTHOM
U IICBMEHHOU peyy,
WCIIOJIb3YEeT HAYYHbIE
tepMuHbl. He o0nanaer
JIOCTaTOYHBIM HaBBIKOM
paboThI CO CTIPABOYHOM
JUTEPATYPOH, YICOHUKOM.
JonyckaeT HerpyObIe
HapyUIeHUsI TPaBUII

o OpMIICHHUSI TUCBMEHHBIX
pabor.

Onenka «3» OOyuarouuiics
YCBOMJI OCHOBHOE
coJiep>kaHue y4eOHOTO
Marepuaia, UMeeT MpoOeITbl
B YCBOCHUU; MaTepUal
M3Jaraer
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HECUCTEMATH3UPOBAHHO,
(bparmeHTapHoO, HE BCeraa
MOCJIE0BATEIILHO.
IToka3eiBaeT
HEJ0CTATOYHYIO
c(hopMUPOBAHHOCTH
OTACIBbHBIX 3HAHUI U
YMEHHUI1; BBIBOJIBI U
0000I1IeHUS APTYMEHTUPYET
cnabo, T0IyCKaeT B HUX
omnoOku. Jlomycrun
OIIMOKU M HETOYHOCTH B
HCIIOJIb30BAHNH
TEPMUHOJIOTHH,
ONpEAEIICHUS MMOHIATUI Ja
HEIOCTATOYHO YETKHE; HE
HCIIOJIB30BAJl B KAUECTBE
JIOKa3aTeJIbCTBA BEIBOJBI U
000011IeHHS U3
HaOroeHUH, (aKTOB UITH
JIOITYCTHJI OIIUOKH MTPU UX
H3J10KeHUH. VICIIBITEIBAET
3aTpyIHEHUS B IPUMEHEHUHN
3HaHui. [lomyckas oaHy-
JIBE TpyObIe OINOKH.
Ouenka «2» He ycoun u
HE PacKpbLI OCHOBHOE
coJIepKaHue MaTepHraia; He
JICJIAeT BBIBOJIOB H
000011eHnii. He 3HaeT u He
MMOHMMAET 3HAYUTEILHYIO
WU OCHOBHYIO 4acCTh
MaTepuana B mpeenax
MTOCTaBJICHHBIX BOITPOCOB
WA UMEET c1ado
chopMupoOBaHHBIC U
HETIOJIHBIC 3HAHUS U HE
yMeeT MPUMEHSTh UX K
PEIICHNUI0 KOHKPETHBIX
BOIpocoB. Jlonmyckaet
6osee 1ByX IpyOBIX
OIIHOOK.

[IpomexxyTOo4Has aTTecT.

arusi 00y4aronuxcs

KontpomnbHas pabora
— 3 cemectp

KonTponbhas
paborta

OK 02
OK 09

Pe3yabTaTbl KOHTPOJILHOM
padoTbI

Onenka «5»: Bece 3amanus
BBITIOJIHEHBI BEPHO.

Ouenka «4»: [TpaBuiibHO
BBITIOJIHEHBI HE MEHEE 4
BCEX 3aJaHUN

Onenka «3»: [IpaBuibHO
BBIITOJIHEHO HE MeHee Y5




28

3aJaHuH

Onenka «2»: He
BBIIIOJIHEHO OoJIee
OJIOBUHEI 3aJaHUN

KonrponsHas pabora
— 4 cemectp

Konrtponbnas
paborta

OK 02
OK 09

Pe3yabTarhl KOHTPOJIBLHOM
padoThI

Onenka «5»: Bee 3aganus
BBITIOJTHEHBI BEPHO.
Onenka «4»: [IpaBuibHO
BBITTOJTHEHBI HE MEHEE ¥4
BCEX 3aJaHui

Ouenka «3»: [TpaBuiibHO
BBIIIOJIHEHO HE MeHee V5
3aaHuN

Ornenka «2»: He
BBIIIOJIHEHO OoJ1ee
MIOJIOBUHEI 3aJaHUN

DK3aMeH

KonTponbhas
paborta

OK 02
OK 09

Pe3yabTaTbl KOHTPOJILHOM
padoTbI

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

Onenka «3»: [IpaBuibHO
BBIIIOJIHEHO HE MeHee Y2
3aJaHui

Onenka «2»: He
BBIIIOJIHEHO OoJiee
IIOJIOBMHEI 3aJaHNI

3. TumnoBble OLlEeHOYHbIE MATEPHUAJBI

[IpakTuueckoe 3ansarue 1.

Tema: BBeneHne B MEXaTPOHHKY,

mechatronics?)

ompezeneHue U OcHOBHble KoHuenmuu (What is

Coneprxanue:

1. Ompenenenue MeXaTpOHUKH (MOHATHE MEXATPOHUKU KaK MEXKIMCLUUIUIMHAPHON
o0JacTy, UCTOPUUECKUIM KOHTEKCT M pa3BUTHE MEXATPOHUKH )

2. OCHOBHBIE KOMIIOHEHTEI

MEXaTPOHHBIX CHCTeM (MEXaHMYECKHEe KOMIIOHEHTHI,
AJIEKTPOHHbIE KOMIIOHEHTBI, IPOrpaMMHOE 00eCTIeUeHHE)

3. Ilpuniunel paboThl MEXAaTPOHHBIX CHCTEM (MHTETpalis MEXaHWKH, dJEKTPOHUKH U
MIPOTPaMMHOTO 00€CTICUeHHS )

4. TlpuMmeHeHUE MEXaTPOHUKH B Pa3IMUHBIX 00JIaCTIX
bynyniee mexatpoHuKH (TEHACHIIMN 1 HHHOBAITHH)

e

[IpakTyeckoe 3aHaTue 2.

Tema: Mcropuueckuii 0030p pazButus mexarponuk (Historical perspectives)
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Coneprxanue:
1. 3apoxneHne MEXaTpOHMKHU: HCTOPUUYECKUE KOPHU U MEPBBIE IIArd B pa3BUTHU
2. Pa3BuTHe MEXaTpOHUKM BO BTOpOM MOJOBHHE XX BEKa: HOBBIE TEXHOJOTMH U
MIPUMEHEHUS
3. CoBpeMeHHbIE TeHICHIIUU B Pa3BUTHH MEXaTPOHHUKH: U(POBU3AIIUSI U ABTOMATH3AIHS
4. TlepcrieKTHBBI pa3BUTHUSI MEXaTPOHUKH B Oy IyIIeM
5. 3HaYMMOCTb U BJIMSHUE MEXaTPOHUKHU Ha COBPEMEHHOE O0IIECTBO

[IpakTuueckoe 3ansarue 3.

Tema: OcHOBHBIEC IPUHIIMIIBI M KOHIIETIIIMK MexaTpoHuku (Basics of mechatronics)

Coneprxanue:

1. OcHOBHblE KOMIIOHEHTHl MEXaTPOHHBIX CHCTEM (MEXaHWYECKHE KOMIIOHEHTHI,
AJIEKTPOHHBIE KOMIIOHEHTHI, IPOrpaMMHOE 00eCTIeYeHHE)

2. Tlpunnumn paboThl MEXATPOHHBIX CUCTEM (CHCTEMBI YIPaBICHUS, JATYNKU U TIPUBOJIBI,
MHTETpanusi KOMIIOHEHTOB)

3. IlpumeHeHne  MEXaTPOHMKM B  DPa3IMYHBIX  OTpacisix  (aBTOMOOWJIbHAs
MPOMBIIIJIEHHOCTh, IPOU3BOJCTBO U POOOTOTEXHUKA, MEIUIUHCKAs TEXHUKA,
SHEPreTHKa)

4. IlpeumymiecTBa U HEAOCTATKH MEXATPOHHBIX CUCTEM

Posb MEXaTpOHMKHU B COBPEMEHHOM MUPE U €€ BIHMSIHHUE HAa TEXHOJOTMYECKHII Mpolecce

e

[IpakTuueckoe 3andarue 4.

Tema: OCHOBHBIE TEPMHHBI U OTIPEICTICHUS, UCIIOJIb3yeMble B MexaTpoHuKe (Basic definitions)

Coneprxanue:

MexatpoHHas cuctema

CeHcopbl

IIpuBoabI

[JIK (mporpammupyemblii JIOTHYECKUN KOHTPOJLIED)
HuTerpanus

PobGotoTexHuka

NN (uckyccTBEHHBIN MHTEIIICKT)

BP (BuptyanpHas peaibHOCTB)

PN R DD

[IpakTrueckoe 3aHsaTHE 5.

Tema: Hcropuueckoe pa3BUTHE MEXAHUYECKUX, AICKTPUYECKUX U DJICKTPOHHBIX CHCTEM
(Historical development of mechanical, electrical and electronic systems)

Coneprxanue:

1. Omnpenenenne MEXaHUYECKUX, AIEKTPUUECKUX U DJIEKTPOHHBIX CUCTEM
(3HaueHre UCTOPUUECKOTO PA3BUTHUS ITUX CUCTEM JIJIsi COBPEMEHHBIX TEXHOJIOTHIA)

2. HWctopuueckoe pa3BUTHE MEXaHUYECKHX CUCTEM

o JlpeBHHE MEXaHMYECKHE YCTPOICTBA U MEXAHU3MBI

e Bkraa cpeiHEBEKOBBIX YUEHBIX U HH)KEHEPOB B PA3BUTHE MEXaHUKH

o IlpombliluieHHas PEBOIIOLUS U MOSBICHNE MEXaHUUYECKUX YCTPONUCTB B IPOU3BOJICTBE
Hcropuyeckoe pa3BuTHe MEKTPUUECKUX CUCTEM

e OTKpbITHE 3JEKTPUUYECTBA U €TO CBOMCTBA

e 1300peTeHus INeKTPUYECKUX YCTPOICTB: OaTtapen, mpoBOAa, TaMIIOYKU

e IlpuMeHeHue 31eKTpUUECTBA B IPOMBILUIEHHOCTH U OBITY

4. HWctopuueckoe pa3BUTHE IEKTPOHHBIX CHCTEM

o TlosBnenue paauno, TeneBUICHUS U KOMIIBIOTEPOB

e l300peTeHue momynpoBOIHUKOB U Pa3BUTHE COBPEMEHHOMN 3IIEKTPOHUKH

o [lpuMeHeHue 3IEKTPOHHBIX CUCTEM B HAyKe, MEIUIIMHE U TEXHUKE
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BKJIa,H HCTOPUUYCCKOI'O Pa3BUTUA MCXAHUYCCKUX, IJICKTPUICCKUX U SJICKTPOHHBIX
CHUCTEM B COBPECMCHHEBIC TEXHOJIOTI'MH

HepCHGKTI/IBBI Pa3sBUTHA TCXHUKHN U HOBBIX TEXHOJIOTHI1 Ha OCHOBE IMPUHIUIIOB
MCXaHHUKH, DJICKTPUUCCTBA U DJICKTPOHHKHU.

[IpakTuueckoe 3ansarue 6.

Tema: Kpartkast ucropus pa3Burusi cucteM oopatHoii cBs3u (A brief history of feedback

control)
Conepxanue:
1. TlepBbie ymoMuHaHUS OOPAaTHOM CBSI3U B HAyKe U TEXHHUKE
2. Pa3Butue cucreM 0OpaTHOH CBSI3M B MHAYCTPUH U POMBIIIJICHHOCTH
3. TlosBnenue cucteM 0OpaTHOM CBS3H B YIPABIECHUU U yIIPABICHUYECKOM
KOHCYJIbTUPOBAHHUN
4. IlpumeHeHune 0OpaTHOM CBS3U B IICUXOJIOTHH U 00pa30BaHUU
5. CoBpeMeHHOe COCTOSIHUE CUCTEM OOPAaTHOMN CBSA3U M UX POJIb B COBPEMEHHOM

oOmecTBe

IIpakTueckoe 3andarue 7.

Tema: MexaTpoHHKa Kak CUCTEMHBIN MOAX0Jl K MPOEKTUPOBAHUIO, pa3pabOTKe U BHEIPEHUIO
CIOXHBIX HHXXEeHepHBIX cucTeM (Mechatronics as a system approach to the design, development
and implementation of complex engineering systems)

Coneprxanue:

OObsicHEeHNE TOHATHS MEXaTPOHUKH U €€ BIMSHHE Ha COBPEMEHHYIO HH)KEHEPHYIO
npakTuky (Heo0xoauMocTh CHCTEMHOT0 TIOIX0/1a TIPU MPOESKTUPOBAHUH CIIOKHBIX
TEXHUYECKUX CHUCTEM)

OCHOBHBIE IPUHIIUIIBI MEXAaTPOHUKHU

WHTerpanus MeXaHUKH, JIEKTPOHUKH U IPOrPAMMHOT0 00€CIIeUeHHs B €AUHYIO
CUCTEMY

BsaumoneincTeue MKy pa3IMuHbIMA KOMIIOHEHTAMH CUCTEMBI M X CUHXPOHU3ALHS
[IpoekTupoBaHre MEXaTPOHUUYECKUX CUCTEM

Otanbl NPOEKTUPOBAHUS: aHAIN3 TpeOOBAHUH, KOHIENTyallbHOE IIPOEKTUPOBAHUE,
JeTanbHas pa3padoTka

IIpumeps! yCHEmHbIX IPOEKTOB, PeaTu30BaHHbIX C IPUMEHEHHEM CUCTEMHOIO
IOAX0/a

Pa3pa0oTka u BHeIpeHHE MEXaTPOHUYECKUX CUCTEM

TectupoBaHue 1 0TIIaKa CUCTEMBI II€pe/] BHEIPEHUEM B ITPOU3BOJICTBO
OOyueHnue nepcoHana U NOJ/IEP’KKa CUCTEMBI B IPOIIECCe IKCILTyaTalluu

BbI30BbI 1 TEpPCIEKTUBBI MEXaTPOHUKH

HoBele TeXHONIOIMM U TEHAECHLIUU B Pa3BUTUU MEXATPOHUYECKUX CUCTEM
3Ha4yeHue CUCTEMHOTI0 MOAX0/a Ul NOBbIIEHUS 3()p()EKTUBHOCTH U HAIEKHOCTH
VMH)KEHEPHBIX PELICHUN

CyMMapHO€E U3J10KEHHE OCHOBHBIX IPUHIIMIIOB MEXATPOHUKH KaK CUCTEMHOIO
MOJIX0/1a K IPOSKTHUPOBAHUIO U pa3pabOTKe CIOKHBIX TEXHUYECKUX CHCTEM
[TonuepkuBaHue Ba)KHOCTH MCIIOJIB30BAHUS JAHHOTO MOAX0A ISl JOCTHKEHUS
BBICOKHUX PE€3YyJIbTaTOB B COBPEMEHHON NHKEHEPHOM IIPAKTHUKE.

[IpakTrueckoe 3aHsiTUE 8.

Tema: MogemupoBanue ¢Qusndeckux cucreM: crmocodsl uHTerpamuu (Physical system
modelling: ways of integration)
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Conepxanue:

1. OG30p TeMbI MOAETUPOBAHUSA (PUIUUECKUX CUCTEM
3Ha4YeHNE MHTETPAIMU PA3IMUYHBIX METO/IOB MOJICITMPOBAHUS

2. Meroasl MoaenupoBaHus GU3NYECKUX CHCTEM

e JluddepeHumanbHble ypaBHEHHS

o bnounsie Mmogenu

o ['padmueckuii uHTEpPEic MOAECTUPOBAHHS
WuTerpanus MET010B MOIETTUPOBAHNUS

o CoBMecTHOE HCTOIb30BaHue MU (HEepPEeHITNATEHBIX YPaBHEHUH U OJIOYHBIX MOJIeNIei

o OObenuHeHue Mojiesel ¢ UCIoIb30BaHUeM Ipaduueckoro nHTepdeiica

o [IpenmymiecTBa u HEIOCTATKH PA3IMYHBIX CLIOCOOOB UHTETPALIUU

4. Tlpumepsl MoJenupOBaHUs (PU3MUECKUX CHCTEM C UCTIOIb30BAHUEM Pa3IMYHbBIX
METOJIOB

e MojenupoBaHie CXeM AIEKTPUUYECKHX LIeTiei

e MonenupoBaHie MEXaHUIECKUX CUCTEM
MopenupoBaHH€e TEIIOBBIX MPOLIECCOB

5. O0ocHOBaHWE BAXHOCTH WHTETPALNHU PA3THUHBIX METOJIOB MOJIEIMPOBAHMS [T Oosee
TOYHOTO ¥ 3()()eKTUBHOTO aHAJIN3a PUIUUECKUX CUCTEM.

[IpakTuueckoe 3anarue 9.

Tema: @ynknuu MexaTpoHHbBIX cucteM (Functions of mechatronic systems)

Conepxanue:
1. OcHoOBHbIE (PYHKIIMU MEXAaTPOHHBIX CUCTEM
e Cencopnas ¢yHKIHS: cOOp M aHAIN3 JAHHBIX C UCITOJIb30BAHUEM JATYUKOB
e Vmpapmustomnias QyHKIHS: IPUHATHE U BHITIOJHEHHE PEIICHUH HAa OCHOBE MOJIYYEHHBIX
JTAHHBIX
e lHTremnektyanbHast QyHKIUS: CIOCOOHOCTh K CAMOOOYUYEHHIO U aJalTAIlH K
W3MEHSIIOIIUMCS YCIIOBUSAM
e Mexanunueckast QyHKIHS: BHITTOTHEHUE PU3NIECKUX OTEPAIUil C TOMOIIBIO
MEXaHHU3MOB
2. Ilpumeps! npuMeHeHUus QYHKINNA MEXaTPOHHBIX CUCTEM
e ABTOMOOMJIbHAS IPOMBIIUIEHHOCTh: CUCTEMbI KOHTPOJISI TOPMO30B, JIBUTaTEIs,
IIOJIBECKH U .
e Ilpoun3BoacTBEHHbIE TUHUU: POOOTHU3NPOBAHHBIE CUCTEMBI C YIIPABICHUEM [0 MMO3ULIUN
WJIU CUJIE
e MenunuHcKas TeXHUKA: CUCTEMBbI TUATHOCTUKH U JICYEHHUS C UCTIOIb30BaHUEM
CEHCOPOB U UCIIOTHUTENIbHBIX MEXAHU3MOB
3. BBbI30BBI U TPEHIBI B PA3BUTHH (PYHKIIUH MEXaTPOHHBIX CUCTEM
e lHTerpauus ¢ UICKyCCTBEHHBIM UHTEJUIEKTOM U UHTEPHETOM BeLIeH
e VYBenuueHUe aBTOHOMHOCTH U CAMOOIPEEIEHUS CUCTEM
o Pa3paboTka yHHBepCAIBbHBIX U THOKUX PELICHUHN ISl pa3IMYHBIX OTpacieit
4. 3HayeHue QPyHKIHUNH MEXaTPOHHBIX CUCTEM JIJIsI COBPEMEHHOMN
MPOMBIIIUICHHOCTH U HAyKU
o [lepcnexkTuBbl pa3BUTHs M NOTEHLIHAT AAIBHEHUIIIET0 YCOBEPIIEHCTBOBAHUSI.

[IpakTuueckoe 3anstue 10.

Tema: UuTerpamus oOpabotku wHGopManmu (mporpamMmmuoe obecrieuenue) (Integration of
information processing (software))

Conepxanue:
1. Ompenenenne UHTETpanuu 00padOTKK HH(POPMAITUH B TPOTPAMMHOM 00eCTIeUeHUH
(3HaueHne HHTErpaLuy JUIsl yiIydlieHus 3pPpeKTUBHOCTH U MPOU3BOAUTEIBHOCTH)
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Tunel uaTerpaiuu 06paboTKN HH(pOPMAITHU

BHyTpeHHss uHTerpanus: 00beJMHEHUE pa3IuYHbIX (PYHKIMHA WIK IPOLIECCOB B
€UHBIA IPOTPAMMHBIN IIPOJYKT

BHeniHsAsa uHTErpanys: copMeeHre padoThl pa3InYHbIX IPOrpaMM WM CUCTEM IS
oOmeHa nHpopmanuei

[IpenmyrecTBa HHTETpaiu 00pabOTKK HHMOPMAITUN

VYiydiieHne KOOpAMHALUU U CHHXPOHU3ALUU IPOLIECCOB

VYBenudyeHne nNpou3BOJUTEIbHOCTH U CHUKEHNE U3AEPIKEK

VYiydiieHue KkadecTBa IPUHUMAEMbIX PEILICHUN

[Toaxoas! k HTETpaAIu 00pabOTKU MHGOPMAITIH

Hcnonp3oBanue cTaHAapTHRIX MPOTOKOJIOB U HHTEp(dercoB

Cosnanue API it uaTErpanuy pa3indyHbIX CUCTEM

Pazpabotka crenuaau3upoBaHHBIX POTPAMMHBIX MTAKETOB IS MHTETPALIH
[Ipumeps! ycnienHoi nHTErpanuu o0padboTku HHPOpMALUU

Nurerpanus CRM u ERP cuctem 11 ynpaBiieHus: KIMEHTCKUMU JJaHHBIMU 1 OM3HEC-
nporeccamMmu

WHTerpanus cucteMbl yIIpaBlIeHUs CKIaJ0M C CHCTEMOM OTCIIEKUBAHUS IIOCTABOK IS
ONTUMM3ALUHU JIOTUCTUKH

WHTerpanus nporpamm s aHAIMTUKU JAHHBIX JUIS [TOJIy4E€HUS LEIOCTHOW KapTUHBI
o 6usHece

BbI30BBI ¥ IPETIATCTBYS IPU UHTETPALIUN 00paboTKH HH(pOpMauu

CH0XHOCTb COEIUHEHNUS PA3JIMUHBIX CUCTEM U (JOPMATOB IaHHBIX

Puck norepu nHpOpMaUN WM HApYIIEHUS KOH(PUACHIIUATEHOCTH

Heo6x0auMocTh NOCTOSHHOIO OOHOBIICHUS U MOAJICPKKH UHTEIPUPOBAHHBIX CUCTEM
3HavyeHne UHTErpanuu 00paboTK HHPOPMAIIUH B TPOrPAMMHOM 00€CTICUeHUH IS
COBPEMEHHBIX OpraHu3anui

[lepcrieKTUBBI Pa3BUTHSI MHTETPALIMH U €€ BIMsHUE Ha OM3HEC-TIPOIIECCHI

[IpakTuueckoe 3anstue 11.

Tewma: JlaTuuku u npuBojsl (Sensors and actuators)

Coneprxanue:

1

. BBeenue B JaT4MKu ¥ IPUBOJIBI

Ornpenenenne TaTYNKOB U IPUBOJIOB

Ponp 1aTunKoB ¥ MPUBOJOB B CUCTEMAX YIIPABIEHUS U aBTOMATU3ALIMU

Tunel JaTYNKOB

AKTHBHBIE U IACCUBHBIC TaTYNKH

AHanorosbie U TU(GPOBBIC TATIYNKU

Paznuynble npuHIUIIEL paObOTHI JATYUKOB (HAPUMED, ONITUYECKUE, MHTYKTUBHBIE,
€MKOCTHBIE)

[IpuMeHeHne TaTYNKOB

Hcnons3oBanne TaTYMKOB B MPOMBINIJIEHHOCTH, MEIUIIMHE, OBITOBON TEXHUKE 1
JIPYTUX 00IacTIx

[IpuMepsl KOHKPETHBIX AATYUKOB M UX TPUMEHEHNE

Turbl IPUBOIOB

DNEeKTpUYECKHE, THEBMATHYECKUE U THIPABINICCKHE TTPUBO/IBI

[IpuHIHIBI pabOTHI MPUBOIOB

[IpenmyriecTBa U HEAOCTATKH PA3IMYHBIX TUIIOB TPUBOIOB

[IpuMeHeHue npuBoOAOB

Hcnonws3oBanne MpuBOJOB B aBTOMOOMIIBHON TPOMBITINIEHHOCTH, POOOTOTEXHUKE,
JOMAIITHEH TeXHUKE U IPYTUX 00JIacTsIX

[IpuMepsl KOHKPETHBIX TIPUBOJIOB U UX MPUMEHEHHE
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6. HHTrerpauus JaTYMKOB U IPUBOJIOB

¢ BzanmopeilicTBHE JAaTYMKOB U IIPUBOJAOB B CUCTEMAX yIPABICHUS

o [IporpammHoe yrpaBieHue JaTYUKaMU U IPUBOJIAMHU

o IIpuMepsl aBTOMAaTU3UPOBAaHHBIX CUCTEM C MCIIOJIb30BAHUEM JATYUKOB U IIPUBOJOB

7. 3HadyeHME JAaTUYUKOB U IPUBOJIOB B COBPEMEHHOMN TEXHUKE U MPOMBILIUIEHHOCTH
[lepcieKTHBBI pa3BUTHUS TEXHOJIOTUN JATYUKOB U IPUBOJIOB

[IpakTrueckoe 3ansitue 12.

Tewma: YmpasieHue BBOJOM-BBIBOJIOM MUKpompolieccopa (Microprocessor input-output control
polling and interrupts)

Conepxanue:
1. BBeneHue B ynpaBjieHne BBOIOM-BBIBOIOM
Onpenenenne BBoga-BeiBoaa (1/0)
3nadenue ympasieHus [/O B Mukpomnpoieccopax
. Tunsl ycTpoiicTB BBOIa-BbIBOJA
[Tepudepuiinbie ycTpoiicTBa
BBogHble ycTpolicTBa (KJIaBHATyphl, JATYUKH)
BriBoHbBIE YCTpOIiCTBA (IUCTIIICH, TPUHTEPHI)
. MeToasb! ynpaBjieHHs1 BBOJIOM-BbIBOIOM
[Iporpammasrii ompoc (Polling)
Omnpenenenye U NPUHLIUI pabOThI
IIpenmymiecTBa U HEAOCTATKU
[IpepriBanus (Interrupts)
» OmnpeneneHue ¥ MpUHLIUI pabOThI
» Tumnsl npepeiBaHui (anmapaTHbie U TPOTPAMMHBIE)
IIpenmyniecTBa U HEAOCTATKU
4. CpaBHeHHe METO/I0OB ONPOCA W MPePHIBAHMIA
o D¢ heKTUBHOCTH HCIIOIB30BAHUS PECYPCOB
o Peakuus Ha coObITUS
o CHOXHOCTb peain3alu
5. IIporpaMmmupoBaHue BBOAA-BbIBOA
o OcHOBHbBIE KOMaH/Ibl U UHCTPYKLUU /11 ynpasienus 1/O
o Ilpumepsl koJa W1 peann3alnuy OIpoca U IPEepbIBAaHUN
6
O
O
7
@)
O
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. [IlpumeneHue ynpasjeHnsi BBOJIOM-BbIBOJIOM B PeaJIbHbIX CHCTEMAX
[Tpumepsl HCTIOJIB30BAHUS B MUKPOKOHTPOJLIEPAX
[IpuMepsl BCTpanBaeMbIX CHUCTEM
. 3akiroueHue
Ponb ynpaBneHust BBOJAOM-BBIBOJJOM B COBPEMEHHBIX MUKPOTPOIIECCOPHBIX CUCTEMAX
[TepciekTHBBI pa3BUTHUS TEXHOJIOTUN yripaBieHwus /0O

[IpakTrueckoe 3anstue 13.

Tema: Cuctemsl 1 ynpasienue (Systems and controls)

Conepxanue:

1. BBeeHue B cuCTeMBbI U YIIPABJICHHE
OrnpezesieHne CUCTEM U UX KOMITIOHEHTOB
OCHOBHBIE TPUHIIUIIBI YITPABIICHUS

2. THIIBI CHCTEM

OTKpBITBIE U 3aKPBITHIE CUCTEMBI
JInHelHbple U HeTMHEWHBIE CUCTEMBI
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JluckpeTHbIe U HENPEPHIBHBIE CUCTEMBbI

3. MoaejJupoBaHue CUCTEM

MatemaTHuecKkne MOJIEIH CUCTEM

CucTeMbl ypaBHEHHI U UX PEIICHUE

Hcnonb3oBaHue CUMYJISILAN U aHAIU3a CUCTEM

4. KoHTpOJIb U YHIpaBJIeHHE

OCHOBBI TEOPUH YIIPABIICHUS

OOpaTHas cBs3b U €€ poJib B yNPaBICHUH

[IpuHUUITBI TPOEKTUPOBAHUS CUCTEM YIIPaBICHUS

5. Ynpasasironiue ycrpoiictsa

MUKpOKOHTPOJUIEPHI U MUKPOIIPOLIECCOPHI

JlaT4MKy 1 UCTIOJIHUTEIIbHBIE MEXAHU3MBI

[Iporpammupyemsble norndeckue koHTposuiepsl (PLC)

6. AIropuTMbI yIIpaBJIeHUs
[IponopunonansHo-uUHTErpasibHO-AU(pPepernnanbubie (PID) koHTpoeps
ANTOPUTMBI aIalITUBHOTO YIIPABJICHUS

HelipoHHble ceTH U UX IPUMEHEHUE B YIIPABICHUH

7. AUaTerpanus cucremM

B3aumojeiicTBue pa3IuyHbIX CUCTEM YIIPaBJICHUS

[IpumeHeHne cTaHaapTOB U MMPOTOKOJIOB JJII UHTETPallui
[Ipumeps! uHTETpaIIUU B TPOMBIIUICHHOCTH

8. CoBpeMeHHbIE TEH/ICHIIMH B CHCTEMAaX M YIIPaBJIeHUH
ABTOMaTH3aIUs U poOOTH3AIUS

Nurepner Bemieit (IoT) u ero BiusHEE Ha yIpaBiIcHHE

Bynymee cucreM ynpaBieHHsl U HOBbIE TEXHOJIOTHH

9. Posib cucTeM M ynpaBJIeHUSI B COBPEMEHHBIX TEXHOJIOTHAX
10. IlepcnieKTUBBI PA3BUTHS M MCCJIEJOBAHUA B 00J1aCTH CUCTEM M YIIPABJICHUS

[IpakTuueckoe 3anstue 14.

Tema: Kommbroteps! 1 gorndeckue cucreMsl (Computers and logic systems)

Coneprxanue:
BBenenue B KOMIBIOTEPbI
Omnpenenenne KOMITBIOTEPA
HcTopus pa3BUTHS KOMITBIOTEPOB
OcHoBHble KOMIOHEHTHI KoMmbioTepa (L1, mamsTh, ycTpoiicTBa BBOa-BBIBOA)
ApXHUTEKTypa KOMIIbIOTEpPa
OcHoBHbIe apxuTekTypHbIe Moaenu (Moaens Gon Heiimana, ["apBapackast apXuTekTypa)
[TpuHITMTIBEI pabOTHI IIEHTpaIBHOTO Mporieccopa (L{IT)
BaumoneiicTBue My KOMIIOHEHTaMU CUCTEMBbI
Jlornyeckue cucreMbl
OmnpeneneHne JIOTHIECKUX CUCTEM
Ocnognele noruueckue onepanuu (AND, OR, NOT, XOR)
Jlormueckuie cxembl U MX IPUMEHEHHUE
CucreMbl CHHCIEHUS
JIBowuHas1, TeCATUIHAS U IICCTHAIIATCPUIHAS] CHCTEMBI
[TpeoOpazoBanne MEXTy CUCTEMaMU CUHCICHUS
[IpuMeHeHne CUCTEM CUUCIICHUS B BBIUMCICHHSIX
IIporpaMmmMupoBaHne Ha HU3KOM YPOBHe
AccemOItep u ero poiib B MPOrpaMMHPOBAHHH
OcHOBBI pabOTHI C MALTUHHBIM KOJOM
[Tpumeps! mpocThIX MporpaMM Ha acceMoOnepe

OOOSJ]OOO.-BOOO.UJOOO!\)OOO:—‘
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BBoa-BbIBOJ M yNIpaBJieHUE JAHHBIMH
VYcerpoiicTBa BBOJa-BBIBOIA U UX KIacCUpUKAITUS
[IpuHUMIIBI pabOTHI ¢ YyCTPOICTBAaMH BBOIa-BBIBOA
[IporpamMmMHOe ynipaBiieHHE BBOIOM-BBIBOJOM
CoBpeMeHHbIE BHIYUCIUTEIbHbIE CHCTEMbI
MHorosiiepHble 1 MHOTOITOTOYHBIE CUCTEMBI
Bupryanu3zanus u o61ayHbie BEIYHACICHUS
[lepcrieKTHBBI pa3BUTHUSL KOMITBIOTEPHBIX TEXHOJIOTUI
BaxxHoCTb MOHMMaHUSI KOMIIBIOTEPOB U JIOTUYECKUX CHCTEM
[IpuMeHeHue 3HaHUM B Pa3IMYHBIX 001aCTIX (MHKEHEPHs, HayKa, HCKYCCTBEHHBIN
MHTEJJIEKT)

© 0 0 0 0 N0 O O &

[TpakTuyeckoe 3austue 15.

Tewma: [Iporpammuoe obecnieuenue u coOop ganuabix (Software and data acquisition)

Conepxanue:
. BBeieHue B mporpaMmMHoe obecrnevyeHue
Omnpenenenue MporpaMMHOTO oOecrieueHust
Knaccudukanus nporpaMMHOT0 00ecTieueHus: CAICTEMHOE, PUKIIAHOE, BCTPOCHHOE
Ponb nmporpaMMHOTo 00ecrieueHrs B COBPEMEHHBIX CUCTEMax
. Cucrembl cO0pa JaHHBIX
Omnpenenenue u Ha3HAYEHHUE CUCTEM cOOpa JaHHBIX
Tunel TaHHBIX: CTPYKTYPUPOBAHHBIE U HECTPYKTYPUPOBAHHbBIE
MeTto/e1 cOOpa TaHHBIX: PYYHBIC U ABTOMAaTU3UPOBAHHBIE
. AHCTPpYMEHTBI M TEXHOJIOTHH JJIsl cO0pa JaHHBIX
[Iporpammusbie mnaTdopMsel 11st cOOpa U aHATU3a JAaHHBIX
Hcnonb3oBanue 6a3 NaHHBIX AJIs XpaHEHUS U 00paOOTKH JaHHBIX
[IporpammupoBanne nHTEp(EICOB A B3AaMMOACHCTBHS ¢ JaTYNKAMU U YCTPOUCTBAMU
. O0pabdoTKa 1 aHATU3 TaHHBIX
MeTtop1 00pabOTKM JaHHBIX: (PUIIBTPALIMS, arperalys, aHaIu3
HNHcTpyMeHTHI 151 BU3Yalu3allK TaHHBIX
[IpuMeHeHHEe CTATHCTUYECKUX METO/IOB U AJITOPUTMOB MAIIIMHHOTO O0y4YeHUS
. [IporpamMmmHoe obecnieyeHue i1 yNpaBJaeHUus: JAHHbBIMH
Cucremsl ynpasnenus 6azamu nanusix (CYBJI)
[IporpamMmMHOe obecrieueHue sl MHTETPALUU JAHHBIX U3 PA3TUYHBIX HCTOYHUKOB
[IporpamMmMHbIe pereHus it ooecriedeHus: 0€30MacHOCTH JaHHBIX
. [Ipumeps! npuMeHeHHs MPOTPaMMHOT0 0OeCTICUeHHs U cOOpa IaHHBIX
[IpumeHeHne B MPOMBIIIJICHHOCTH: MOHUTOPUHT U yIIPABJICHHUE MPOU3BOICTBEHHBIMU
npoiieccamu
o Hcnonw3oBanue B MenuiuHe: cOOp M aHAN3 TAHHBIX O TAIMEHTaX
o IlpuMeHeHue B HAyYHBIX HCCIIEA0BaHUAX: cOOp U 00pabOTKa IKCIIEPUMEHTAIBHBIX JaHHBIX
o 3HayeHHe MPOrpaMMHOr0 o0ecredeHus u coopa JaHHBIX B COBPEMEHHOM MHpE
o IlepcriekTHUBBI pa3BUTHS TEXHOJIOTUH cO0pa M 00PaOOTKHU TaHHBIX

O OO O O L0 O O O O O WO O O NDO O O =

[IpakTrueckoe 3austue 16.

Tewma: PobotoTexnuka (Robotics)

Coneprxanue:

1. BBeneHue B poOOTOTEXHUKY

e Onpenenenre poOOTOTEXHUKU

e VcTopust pa3BUTHS pOOOTOTEXHUKH
e OcHOBHBIE 00JIACTH PUMEHEHHSI
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2. Tumbl poGOTOB

o [IpoMeItiieHHBIE POOOTHI

o CepBuCHBIE pOOOTHI

e MoOuibHBIE POOOTHI

o ConnansHbie poOOTHI

e PoOOTHI 117151 icciienoBaHMi (HAIIpuMep, KOCMHUYECKHUE)

3. KomroHeHTsI poO60OTOB

o Mexanunueckue 4acTu (KapKac, IpUBO/IbI, MAHUITYJIATOPHI)

e DJIEKTPOHHBIE KOMIIOHEHTHI (JIaTYUKHU, KOHTPOJLJIEPHI)

e [IporpammHoe obOecnieueHre (aIroOpuTMbl YIIPaBICHUSI, CHCTEMbI HCKYCCTBEHHOTO
WHTEJUICKTA)

4. TIporpammupoBanue poOOTOB

o SI3p1kM IporpamMmupoBanus Uit podororexuuku (Python, C++, ROS)
e OCHOBBI aJITOPUTMOB YTIPaBJICHUS

e OOpaboTKa JaHHBIX C JATYNKOB

5. MckycCcTBEHHBIN MHTEIJIEKT B POOOTOTEXHUKE

e MammHHOe 00ydeHue U ero MPUMECHEHHE

o KoMmnbroTepHOE 3peHue

e O6paboTKa €CTECTBEHHOTO SI3bIKA

6. DTHYECKUE U COITHAJILHEIE aCIIEKTEI

e Briusine po60oTOB Ha paboune mecrta

e OTUYECKHE BOMIPOCHI B pa3pabOTKE M MCTIOIB30BaHUH POOOTOB
¢ be30nacHOCTh U OTBETCTBEHHOCTh

7. Bynymiee poOOTOTEXHUKH

o TeHAEHIIMH U IPOTHO3bI

e HoBbIe TEXHOJIOTUY U UX BIHUSHUE HA Pa3BUTHE POOOTOTEXHUKH
e Bo3MokHOCTH 17151 MCClleIOBaHU U pa3paboToOK

eBaxxHOCTH pOOOTOTEXHUKH B COBPEMEHHOM MHpE

[IpakTrueckoe 3austue 17.

Tewma: IIporpammupoBanue pobotos (Robot programming)

Conepxanue:

. BBenenne B mporpaMmupoBaHue poOOTOB
Omnpenenenne poOOTOTEXHUKU
3HaueHUe NPOrpaMMHUPOBaHUS B pOOOTOTEXHUKE
00630p pa3IUYHBIX TUIIOB POOOTOB

. OcHOBHBIE KOMIIOHEHTHI pOOOTOB
AnmnapaTHoe obecrieueHue
CeHcopbl

» [IpuBomsl

» KoHtpoiepst

o IIporpammHuoe obGecrieueHne

* OmnepanuoHHbIE CUCTEMBI A7l poO60TOB (Hampumep, ROS)
S3p1ku iporpammupoBanus (Python, C++, Java)

. AJITOPUTMBI U METO/IbI IPOTPAMMHUPOBAHHS
OCHOBHBIE AITOPUTMBI YTIPABICHUS
ANTOPUTMBI HABUTALINH | JIOKATH3AIHN
O6paboTka TaHHBIX C CEHCOPOB

. Pa3paboTka mporpaMMHOTo obecrneueHus s poOoToB
[Ipomnecc pazpaboTku
WHCTpYMEHTHI M Cpelbl pa3paboTKu

O DNDO O O =
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TectupoBanue 1 oTaaaKa NporpaMmm
. [IporpamMMupoBanre MOOUIILHBIX pOOOTOB
[TpuHnUIBl pabOTH MOOMIIBHBIX POOOTOB
[IporpamMmMmupoBanue Uisi aBTOHOMHOM HaBUTalluU
Hcnons3oBanue kapt 1 SLAM (Simultaneous Localization and Mapping)
. [IporpamMMupoBanre MaHUIYJISTOPOB
Kunemarnka n AMHaMHMKa MaHHUITYJIATOPOB
ANTOpUTMBI yIIPaBIIEHUS ABH)KEHUEM
[IporpamMMupoBaHue 3aXBaTOB M MaHUITYJIALUN
. UckycCTBEHHBIN MHTEIIEKT B pOOOTOTEXHUKE
Beenenue B UM u mammuHOE 00y4eHue
[Tpumenenne MU B poboTax
[Tpumeps! ucnonszoBanus MU uist yiydinenus: GyHKIHOHAIBHOCTH POOOTOB
. JTHKa 1 0e30MacCHOCTh B POOOTOTEXHUKE
OTHyYecKue BOIPOCH IPOrpaMMHUPOBaHHs pOOOTOB
BbezomacHocTh poOOTOB B 001IIECTBE
PerynupoBanue u cTaHIapThl B pOOOTOTEXHUKE
. Bynymee nporpamMmmupoBanus poOOTOB
TenneHuMy 1 MHHOBALUHU
BiusiHue Ha paznuyHble 0Tpaciau
[IepcrieKTUBEI pa3BUTHUS TEXHOJIOTUN
BaxHOCTH MporpaMMupoBanus B Oy 1ynieM poOOTOTEXHUKH

O O O O O O O WO O O N0 O O OO O O Wwmo

[IpakTnueckoe 3anstue 18.

Tewma: [IpoextupoBanue moayis uarepderica podora (The design of human-machine interface
module)

Conepxanue:

1. Onpenenenre Moaysi uHTEpdeiica podora (3HaueHre nHTEpdEiica sl B3aUMOICHCTBUS
YeJIoBeKa U po0oTa)

. Tumer uaTepdeiicoB podboTa

. I'padnueckue unrepdeiice (GUI)

. Komannnsie narepdeticst (CLI)

. BusyanbHble U TakTHIIbHBIE HHTEP(EICHI

. AymnonnTepdeiicet

. TpeOoBaHusI K MPOEKTUPOBAHUIO HHTEepdeiica

. Y106CTBO NCIIOIB30BAHUS

. doctynHocTh

. D PeKTUBHOCTH B3aMMOICHCTBHS

. besomacnocts

. DTanbl NPOEKTUPOBAHMS MOTYJIsl HHTEpderica

. UccnenoBanue nonb3oBareneil 1 Ux notpedHoCTeH
. Co3nanue mpoTOTUTIOB HHTEpdeiica

. TecTupoBaHue U OIIEHKA MPOTOTHUIIOB

. UtepaTtuBHOE yilydllIeHHe 1u3aiiHa

. IHCTpyMEHTBI U TEXHOJIOTUU JJIsl IPOEKTUPOBAaHUS UHTEpdeiica
. [IporpaMMHBI€ cpescTBa Ui CO3AaHMsI IPOTOTUIIOB
. SI3pIKH IporpaMMHUpOBaHUs U PpeiiMBOPKH

. AnimapatHble cpeicTBa Ui B3aUMOJEHCTBUS

. [Ipumeps! ycnemHbix nHTEpdEiicoB podoTOB

. O630p U3BECTHBIX POOOTOB U UX UHTEPPEICOB

. AHaJIM3 YCIIENTHBIX PEIICHUH U UX OCOOEHHOCTEH

N — ANWNDDR~, U WAL, BRAERDNWNDRFR,WRNWND—DND
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7. Byayiee npoekTupoBaHus HHTEPHEHCOB poOOTOB

1. TenaeHIIMY ¥ UHHOBAIIMU B 00J1acTH HHTEP(EHCOB

2. BiisiHME UCKYCCTBEHHOTO MHTEIUICKTa HAa MPOSKTUPOBAHKE UHTEP(EIiCOB

3. Pe3tome KITHOYEBBIX aCTIEKTOB MPOSKTHPOBAaHUS UHTEp(deiica

4. BaXHOCTb MTOCTOSIHHOTO YJIy4IIeHUsI HHTEP(ecoB st MOBBIIEHUS 3(pPeKTUBHOCTH
po60oTOB

[IpakTrueckoe 3austue 19.

Tema: Mnxenepust Mexatponuku (Mechatronics engineering)

Coneprxanue:
1. OcCHOBHbBIE KOMIIOHEHTBI MEXaTPOHHBIX CUCTEM
o MexaHnuecKkre KOMIIOHEHTHI: IPUBOJIbI, PpEAYKTOPHI, MEXaHU3MBI.
e DJIEKTPOHHBIE KOMIIOHEHTBI: JaTYNKU, UCTIOJTHUTENbHBIE YCTPOICTBA,
MHUKPOKOHTPOJIIIEPHI.
e [IporpammHoOe obGecrieueHune: alNropuTMbl yIpaBiIeHHs, CUCTEMBI PEaIbHOTO BPEMEHHU.
2. Cucremsl ynpaBiaeHUs
e Teopus ynpasnenus: PID-peryiaropsl, aJanTUBHBIE U HEUETKUE CUCTEMBI YIIPaBICHUS.
o [IpuMeHeHme cucTeM yrpaBieHHUs B MEXaTPOHHBIX YCTPOMCTBAX.
3. JlaTunKy ¥ UCTIOJTHUTENbHBIE MEXaHU3MBI
o Tumbl 1aTYNKOB: ONTHYECKHE, YIBTPA3BYKOBBIE, MHEPLIUAJIbHBIE.
e llcnionHuTEIbHBIE MEXAHU3MBI: CEPBOMOTOPBI, I1arOBbIE IBUTATEIH.
4. MonenvpoBaHue U CUMYJIALUS
e lcnonb3oBanrie CAD u CAE 11 npoeKTUpOBaHUS MEXAaTPOHHBIX CHCTEM.
o [Iporpammuoe obecnieuenue i cumyssiuuu (Hanpumep, MATLAB, Simulink).
5. [IpuMeHeHne MeXaTpOHUKHU
e ABTOMaTH3aLUs IPOU3BOJCTBEHHBIX IIPOLIECCOB.
e PoGoTOoTEXHUKA: MPOMBIIIIIEHHBIE POOOTHI, MOOUIIBHBIE POOOTHI.
e YMHbIe cuctemsl: 0T, yMHbBIE OMa.
bynyiee MexaTpOHUKH
e TeHieHIIMM ¥ MHHOBALIUU B 00JIACTH MEXaTPOHHKH.
» BiausiHue MexaTpOHHKHM Ha YCTOMYMBOE PAa3BUTHE U IKOJIOTHIO.
e 3HaueHNE MEXATPOHUKHU B COBPEMEHHOM MUPE.
o [lepcieKTUBbI pa3BUTHS U KaphepHbIE BO3MOXHOCTHU B 00JIACTH MEXATPOHUKH.

N

[TpakTueckoe 3austue 20.

Tema: MuTerpanus ynpaBieHHst pUCKaMH B Ipoliecce nmpoekTupoBanus MammH (Integration of
risk management into the machinery design process)

WN=WN=2DDWN = -

Coneprxanue:
1. Onpenenenuie ynpapieHus puckamu (3HaueHUE yIpaBIICHUsI PUCKaMH B
IIPOEKTUPOBAHUM MAIIIHH)
2. OCHOBHBIE MOHSITHS YIPABIECHUS PUCKAMHU
WNnentudukanus puckos
OneHka pucKoB
YrpaBiieHue pUCKaMH: CTPATETUU B METOJIbI
3. IIporuecc NpOeKTHUPOBAHUS MAIIIUMH
Oransl IPOSKTUPOBAHUS
Poinpb ynpaBieHus puckaMu Ha Ka)JI0M dTare
4. MeTtoapl HHTETpALIMU YIIPABIECHUS] pUCKAMH
Hcnonws3oBanue cTrangapToB U MeToq0JI0rHi (Harpumep, ISO 31000)
WNHCTpyMEHTBI U TEXHOJIOTUY JJIsl yIIPABJICHHS PUCKAMU
[Tpumepbl MHTETpalliU B MPOSKTHBIC TPOIECCHI
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SN OLN 2

5. AHanu3 pUCKOB B MPOEKTUPOBAHUU MAILIUH
KadecTBeHHBIC M KOJIMYECTBEHHBLIC METO I aHAJIM3a
[Ipumepsl aHasIM3a PUCKOB B pealIbHBIX MTPOEKTAX

6. YrpaBieHrue puckaMy B )KU3HEHHOM IIUKJIE MAIIMHbI
Pucku Ha 3Tane skcruryaranuu

OOpaTHas CBSI3b U yIydllIeHHE MPOSKTHPOBAHUS

7. Keic-cragun

[IpuMmeps! ycrieniHoi HHTErpanuy yIpaBJIeHAs pUCKAMHU B IPOCKTUPOBAHKE

MalIiH
OwmubKu U ypOKH U3 HEYJJaUHBIX IPOEKTOB
BayxHOCTB ynpaBiieHUs! pUCKaMH JUIsl TOBBIILIEHUS HAIEKHOCTU U
0€3011acCHOCTH MallluH
[lepciekTHBBI pa3BUTHUS YIIPABICHUSI PUCKAMU B IPOEKTUPOBAHUU

[IpakTnueckoe 3anstue 21.

Tema: Pemenus B o6aactu mexatponuku (Mechatronics solution)

Conepxanue:
1. CucrtemHblil TOIX0] B MEXaTPOHUKE
o HWHrerpanus MeXaHUKH, FNEKTPOHUKHU U MPOTPAMMHOT0 00ecreueHUs
o IIpyHIMIBI CUCTEMHOIO MPOEKTUPOBAHUS
o IIpumepsl MEXaTPOHHBIX CUCTEM
2. CoBpeMeHHbIE TEXHOJOTUH B MEXaTPOHUKE
o Hcnonp3oBaHue AaTYNKOB M UCHIOJHUTEIBHBIX MEXaHU3MOB
o IIpumenenue mukpokonTposuiepos u [IJINC
o BaenpeHue UCKyCCTBEHHOTO MHTEIIEKTA U MAIIMHHOTO O0YYEHUS
3. Pemenus s aBToMaTu3alnuu
o ABTOMaTH3alMs NPOU3BOICTBEHHBIX IIPOLIECCOB
o PobGoroTexHuka u e€ npuMeHEeHHE B MPOMBIILIECHHOCTH
o YMHBIE CUCTEMBI YIIPABICHUS
4. MexaTpOHHBIE CUCTEMBI B PA3JIMUHBIX OTPACIIAX
o IlpumeHeHue B aBTOMOOMIIECTPOCHUHN
o MexarpoHuka B MEIULIMHE
o MHcnonp3oBaHue B OBITOBOM TEXHHUKE
5. TIpoGnembl U BBI30OBBI B MEXaTPOHUKE
o TexHHueckne 1 5JKOHOMHYECKHE OTPAHUYECHHUS
o OTHYECKHE U COLUAIbHBIEC ACTICKTHI
o bynymee mexaTpoHuku U e€ BIUsSHUE Ha OOIIECTBO

[IpakTnueckoe 3anstue 22.

Tewma: bynymee mexatponuku (Future of mechatronics)

Coneprxanue:

1. Tekyuiue TeHAECHIIMY B MEXaTPOHUKE
o ABromaTu3zanus U poOOTH3aLUL
o HWurerpanna UT n MmexaTpoHUKH
o Ywmmnusie cuctembl U MaTepHer Bermeit (1oT)

2. llepcnieKTUBHBIE TEXHOJIOTUU
o HMckyccTBEHHBIM HHTEIUIEKT U MAIlIMHHOE 00y4YeHHe
o HaHoTexHoyornu u uX NpUMEeHEHHE B MEXaTPOHUKE
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o Pa3BuTne CEHCOPHBIX TEXHOJIOIUI
3. IlpumMeHeHHre MEXaTPOHHUKH B PA3IUYHBIX OTPACIISIX
o IIpoMmblIEHHOCTH U IPOU3BOACTBO
o MenunuHa u OMOMexaHUKa
o Tpancnopr u noructTuxa
4. DKOJOrMuecKHe acleKThl U yCTOMYMBOE Pa3BUTUE
o DueprodhHeKTUBHBIC CUCTEMBbI
o YcroitunBble MaTepHabl U TEXHOIOTUN
5. OO6pa3oBaHue U MOATOTOBKA CIICIIHATUCTOB
o HoBeie 0O6pazoBaTenbHBIE MPOTPaMMBbl
o BaxHOCTh MEXIUCIMILTUHAPHOTO MOIX0AA
6. BbI30BBI U IPOOIIEMBI
o DTHYECKHE BOMPOCHI U OE30MACHOCTh
o IIpoGnembl HHTETpAIIMN HOBBIX TEXHOJIOTUI
o [IIpornossl u oxxuganus Ha Oyay1ee
o Ponp MexaTpoHuKH B GOpMHPOBAHUU Oy IyIIEr0 TEXHOJIOTUI

[IpakTnueckoe 3ansTue 23.

Tema: IlpuMeHeHHEe aBTOMATH3allMKM W POOOTOTEXHUKH B mpou3BojicTBe (Manufacturing
applications of automation and robotics)

Conepxanue:
1. Uctopudeckuii KOHTEKCT
Dransl pa3BUTHS aBTOMATU3AIMHA U POOOTOTEXHUKHU.
BiusiHue TEXHOIOTHI HA TPOU3BOICTBEHHBIE IPOLECCHI.
2. [IpenmyniecTBa aBTOMaTU3ALMI
VYBenuueHue mpou3BOAUTEIILHOCTH.
CHmxeHue 3aTpar Ha TPY/IL.
[ToBbIIeHNE KayeCcTBA MPOTYKIIUH.
VYiydmienue 6e30MacHOCTH Ha paboyeM MecTe.
3. Tunsl aBTOMaTH3ALUA
[Tonnas aBTOMaTH3aLMSL.
YacTuunHast aBToOMaTH3aIIUS.
I'uOkast aBTOMaTH3aIUS.
4. [lpumeHeHre poOOTOTEXHUKH B IPOU3BOJICTBE
[IpombInneHHbie poOOTHI: BUIBI U (DYHKIINU.
[Ipumeps! ycrienmHoro npuMeHeHUs: pOOOTOB B pa3JIMUHBIX OTPACIIAX (aBTOMOOUIIbHAS,
ANEKTPOHHKA, MMUIIEBAsI TPOMBIIUICHHOCTD).
5. UnTerpauust aBToMaTH3auu 1 pOOOTOTEXHUKH
Cucrembl ynpaBiIeHHs U UX POJIb B aBTOMATHU3AL1U.
[Ipumeps! unrerpanuu: SCADA, MES, ERP.
6. byaymiee apTomaTH3auu 1 pOOOTOTEXHUKH
TeHaeHIMU U TPOTHO3BI.
Brnusinue MCKycCTBEHHOTO MHTEIUIEKTa U MAITMHHOTO 00yYeHUSI.
DTUYECKHUE U COLMATIbHBIC ACTICKTHI.

[IpakTrueckoe 3anstue 24.

Tema: O630p Kapbephl HHXKEHepa-MexaTpoHuka (Mechatronic engineer career overview)

Conepxanue:
1. OGpa3oBanue u KBanupukanus
o Heobxonumplie cTenenu (6akagaBp, MarucTp)




41

o Kypcsl u ceptudukarsl B 0061acTH MEXaTPOHUKU
o HaBblku, HEOOXOAMMBIE AJIS1 YCIIEITHON Kapbepbl
2. OObnacTy mpuMEHEHUs
[IpombInneHHas: aBTOMaTU3ALUS
PobGotoTexHuka
ABTOMOOMIIbHASI TPOMBIIIJIEHHOCTh
Menuipna 1 6MoMexaHuKa
o Ad’poKOCMHYECKAs OTPACIIb
3. Ponb uHxeHepa-MexaTpOHHKA
o IlpoexTupoBanue u pazpaboTka CUCTEM
o MuTerpamus MEXaHMYECKHX, SJIEKTPOHHBIX M MTPOTPAMMHBIX KOMITOHEHTOB
o TectupoBaHue M ONTUMHU3ALUS CUCTEM
4. IlepcnieKTHBBI TPYAOYCTPONUCTBA
o BocrpeboBaHHOCT CHEMATMCTOB HAa PHIHKE Tpyda
o Bo3MmoxnbIe paboTogareny (IPOMBIIIIICHHbIE KOMITAHUH, HAyJHBIE
YUPEIKICHUS )
o [IIporuo3sl o pocty mpodeccun
5. TlpodeccronanbHOE pa3BUTHE
Bo3moxHOCTH /17151 TOBBIIIEHUS KBAIU(DUKAIIH
VY4acTte B KOHPEpeHIUAX U CEeMUHAPax
CereBble cooOriecTBa U MpohecCHOHATBLHBIC OpTaHU3aI[IN
BaxHOCTh MEXaTPOHUKHU B COBPEMEHHOM MHpE
[epcrieKTHBBI ¥ BBI3OBHI IS Oy IyIIIUX WHKEHEPOB-MEXaTPOHUKOB

o O O O

o O O O O

Paznen 1. BBegeHue B MeXaTPOHUKY, OCHOBHbIE NIOHSTHSA

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
¢) 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
d) Chemical sensors
5. What is the primary purpose of a microcontroller in a mechatronic system?
a) To generate mechanical force
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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
¢) Chemical engineering
d) Nuclear engineering
7. What does PID stand for in control systems?
a) Proportional-Integral-Derivative
b) Precision-Integrated-Design
¢) Power-Input-Dynamics
d) Process-Interface-Device
8. Which component translates electrical signals into mechanical movement?
a) Transistor
b) Capacitor
¢) 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
¢) 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
¢) 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
¢) Measure temperature
d) Transmit data
14. Which type of sensor detects motion and orientation?
a) Pressure sensor
b) Accelerometer
¢) pH sensor
d) Sound sensor
15. What is the role of a transducer in mechatronics?
a) To generate mechanical force
b) To convert one form of energy to another
c¢) To store electrical charge



16.

17.

18.

19.

20.
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d) To amplify signals

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

b) Linguistics

¢) 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

¢) Integrated computer control

d) Thermal management

Which industry most extensively uses mechatronic systems?

a) Agriculture

b) Automotive manufacturing

c¢) Fashion design

d) Culinary arts

Paznen 2. UcTtopusi pa3BUTHS MEXaTPOHUKH KaK HAYKHU
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
oMasakazu Nagumo
oNikola Tesla
olsaac Asimov

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

oMechanical Engineering
oElectrical Engineering

o Civil Engineering

o Computer Science

4. The first industrial robot, Unimate, was introduced in which decade?

01950s
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0 1960s
01970s
0 1980s

5.Which company developed the first programmable logic controller (PLC)?
o Siemens
oGeneral Motors
oIBM
o Allen-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?
oSensors
oActuators
o Control systems
o All of the above

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

9.Which of the following technologies is crucial for the advancement of mechatronics?
o Artificial Intelligence
oNanotechnology
oBiotechnology
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
o Smart home devices
o Industrial automation
o All of the above

12.In which decade did mechatronics begin to gain significant attention in academia?
o 1960s
o 1970s
o 1980s
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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?
To enhance mechanical properties

To manage and regulate system behavior

To provide power

To improve aesthetics

O O O O

17.Which of the following is a notable mechatronics project developed by NASA?
o Mars Rover

Hubble Space Telescope

International Space Station

Voyager Probes

o O O

18.What is the significance of the ISO 8373 standard?
o It defines the terminology for mechatronics
o It sets safety standards for robots
o Itregulates the use of sensors
o It outlines the design process for mechatronic systems

19.Which of the following is a future trend in mechatronics?
o Increased automation
o Development of smart materials
o Integration with IoT
o All of the above

20.What is the impact of mechatronics on modern manufacturing?
o Increased efficiency
o Reduced labor costs
o Enhanced product quality
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o All of the above

Paspnen 3. OcHOBBI MeXaTPOHMKH U yIIPABJIEeHHE CHCTEMAMU
Tecr

Basics of Mechatronics and System Management

1. 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

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

= Sensors

= Actuators

=  Software

*  Only mechanical parts

3. 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

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

systems?
= Python
= Java
= C/CH++
= HTML

5. What does PID stand for in control systems?

= Proportional, Integral, Derivative

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

6. In mechatronics, what is the role of actuators?

» To sense environmental changes
= To convert electrical energy into mechanical motion
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11.
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= To process data
» To store energy

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?

= Jtinvolves only mechanical engineering

= It combines multiple fields of study

= [t is limited to electronics

= [t 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
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13. Which of the following is NOT a typical sensor used in mechatronics?

= Temperature sensor
= 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?

= A simple 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?
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* Manual operation of machines
= Use of technology to perform tasks with minimal human intervention
= A type of mechanical engineering
= 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 CHCTEMBI M YIIPaABJIeHHE
Tecr
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?
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A) Python
B) Java
C) C/C++
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
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B) Fuzzy logic
C) Both A and B
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
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C) To determine the system's response to inputs
D) To provide power
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



53
D) It is only used in robotics
20. What is the future trend in mechatronics?
A) Decreasing automation
B) Increased integration of Al and machine learning
C) Focusing solely on mechanical systems
D) Reducing the use of sensors

Pa3znea S. IlporpammupoBanue U NPOEKTHPOBAHUE B MEXATPOHUKE
Tecr

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
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C) High cost
D) Obscure navigation

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
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C) Improved efficiency
D) Decreased production speed
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
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D) Market research
15. Which of the following is an example of a human-machine interface?
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
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20. What is the ultimate goal of integrating risk management into machinery design?
A) To increase costs
B) To enhance safety and reliability
C) To complicate the design process

D) To reduce efficiency

Pa3znen 6. IlepcriekTUBBI U pelieHUsI B MEXaTPOHUKE M ABTOMATU3ALMH
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) Artificial Intelligence

B) Internet of Things (IoT)

C) Both A and 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
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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

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
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C) High costs of materials
D) Limited applications

16. Which of the following is a common career path for a mechatronic engineer?
A) Software developer

B) Robotics engineer

C) Mechanical designer

D) All of the above

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

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

C) It complicates system design

D) It is 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! 111 1POMeKYyTOYHOM aTTeCTAlMU:

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

1. When was the term "mechatronics" first coined?

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

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

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

6. Describe a significant milestone in the history of mechatronics.

7. How has the application of mechatronics changed over the decades?

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?
9. How can software tools enhance the design process in mechatronics?
10. What are the challenges of integrating software and hardware in mechatronic
systems?

01N DN W —

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?
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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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