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1. IHACITIOPT KOHTPOJIBHO-OHEHOYHBIX CPEJACTB.

Kommext KOHTPOJIbHO-OLICHOYHBIX CPCACTB pa3pa60TaH B COOTBCTCTBHUH C

TpeOOBaHUSMHU pabovel MPOrpaMMbl M TIO3BOJIET OLEHUTD PE3yJIbTAThl OCBOCHUS AUCIUTUINHBI
«MHOCTpaHHBIH S3bIK B TPO(PECCHOHATBHOMN EATETBHOCTH.

[IpoMexyTOUHBI KOHTPOJIb MO JUCUUIUIMHE ONpeesieH y4eOHbIM IUIaHOM B 8 cemecTpe B
(dbopMme 3a IK3aMeHa.

Ocoboe 3HaueHHE AUCIUILINHA UMEET TPU (POPMUPOBAHUH U PA3BUTHH OOIIUX

komnereHmu (OK) u npodeccruonanbubix komnerenuui (11K).

Kon HaumenoBanue GpopmupyemMbIx KOMIETEHIUN

OK 01. | Beibupate crnocoObl  pemieHUs 3a7ad  NPOPECCHOHANBHONW  JESTEIbHOCTH,
MPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. | Ucnonb3oBaTh COBpPEMEHHbBIE CpeACTBa IIOMCKA, aHalu3a W UHTEpIpeTaluu
nHpopMalluy U MHQOPMAIMOHHBIE TEXHOJOTMM JJs  BBIIOJHEHHUS  3ajad
poeCCHOHATBHON JIeATETLHOCTH

OK 03. | [InanupoBaTh M peaNn30BbIBATH COOCTBEHHOE MPO(ECCHOHATHLHOE U JMYHOCTHOE
pa3BUTHE, NPEANPUHUMATENBCKYIO JAESITeIbHOCTh B MpodeccuoHambHOU cdepe,
UCIIOJIb30BAaTh 3HAaHUS MO NPaBOBOM M (MHAHCOBOW TI'PAMOTHOCTH B Pa3IUYHBIX
KU3HEHHBIX CUTYaIHsIX

OK 04. | DddexkTnBHO B3aMMOICHCTBOBATh U pa0OTATh B KOJJIEKTUBE M KOMaH/IE.

OK 05. | OcyiiecTBasiTh yCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIUIO HAa TOCYJITAPCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yd4eToM OCOOEHHOCTEH COIMAIBHOTO W KYJbTYPHOTO
KOHTEKCTa

OK 06. | [IposiBIATH rpakaaHCKO-TTATPUOTUYECKYIO MO3UIIHMIO, IEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HA OCHOBE TPAJUIIMOHHBIX O0IIEYEIOBEUECKUX [IEHHOCTEN, B TOM YHCIIe
C YYeTOM TapMOHM3AIMM MEXHAI[MOHATIbHBIX W MEXPEIUTHO3HBIX OTHOILICHUH,
MIPUMEHSTH CTaHAPThl AHTUKOPPYIIIMOHHOTO ITOBEACHUS

OK 07. | ConeiicTBOBaTh  COXPAHEHHUIO  OKPYXKAIOIIEH  Cpellbl, PecypcocOEpeKeHHIO,
MPUMEHSTH 3HaHUS 00 U3MEHEHUH KJIMMAaTa, IPUHIUIIBI OEpPEKIMBOrO MPOU3BOJICTRA,
3¢ deKTUBHO JeMCTBOBATH B YPE3BBIYAMHBIX CUTYALIUAX

OK 08. | Ucnonb3oBath cpeactBa (pU3MYECKON KyIbTYphl IJIS COXpPaHEHHS W YKPEIUICHUs
3I0pOBbS B TMporecce MpodhecCHOHANBHON JEesITeNbHOCTH W MOAJEPKaHUS
HE00X0MMOT0 YPOBHSI (pU3MUECKOl MOArOTOBIEHHOCTH

OK 09. [Tonb3oBatbest  MpodeccHOHANBHON — TOKYMEHTalMeld Ha TOCyJapCTBEHHOM U
MHOCTPAHHOM S3BIKaX.

[IK 1.1 | BoimoaHsTh cOOPKY pa3IuyHBIX Y3JI0B MEXaTPOHHBIX YCTPOHCTB U CHCTEM

[IK 1.2. | BBIMONHATE CHATHE M YCTAHOBKY JATYUKOB MEXATPOHHBIX YCTPOUCTB U CUCTEM

I1K 1.3. | IIpou3BoauTh HajajaKy ¥ PEryJIUPOBKY pa3iMUYHBIX Y3JIOB M arperaToB MeXaTpOHHbIX
YCTPOMCTB M CUCTEM

IIK 1.4. | IIpoBoauTh HACTPOWKY KOMIUIEKCOB CIIEIAIIMX IPUBOJOB B COCTaBE MEXATPOHHBIX
YCTPOMCTB U CUCTEM

[IK 1.5 | BolmonHATh ~ YCTaHOBKY  HPOTPAaMMHOTO  OOECHEeueHHs]  DIEKTPOHHBIX U
KOMITBIOTEPHBIX MOJYJIEN U Y3JI0B MEXATPOHHBIX YCTPOICTB U CUCTEM

[IK 1.6 | IIpoBoauTe KOHQUIYpHUpOBaHWE M HACTPOMKY NPOrpaMMHOrO OOecreyeHHs
MEXaTPOHHBIX YCTPOICTB U CUCTEM

I[IK 1.7 | IIpoBoauTh KOHPUTYpHUPOBAHHUE M HACTPOMKY MPOrPAMMHOr0 0OECHeueHHs KIUEHT-




CepBEPHBIX CHUCTEM cOopa M aHAJIN3a JaHHBIX (IPOMBIIIICHHOTO HHTEPHETA BEIIei)

[IK 1.8 | IIpoBoauTe KOH(UIYpHpOBaHWE ¥ HACTPOWKY IMapamMeTpoB HHPOPMALMOHHOM
BBIUHCIIUTEIBHON CETU MEXaTPOHHOM CUCTEMBI

I[IK 1.9 | IIpoBoauTh KOMIUIEKCHYK) HACTPOMKY MEXaTPOHHBIX YCTPOMCTB U CHCTEM C
HCIIOJIb30BAHUEM IIPOTPaMMHOI0 OO0ECleUeHUs] KOHTPOJUIEPOB M YNPABJISIOMIMX
OBM, ux ycTpoHCTB ynpaBieHUs

[IK 2.1. | BoiaBiATh BHEIIHUE JEPEKTHI Y3JI0B U arperaToB MEXaTPOHHBIX YCTPOWCTB U CUCTEM
B pe3yJIbTaTe UX BHEIIHETO OCMOTpa

[IK 2.2. | IIpoBepsiTh COOTBETCTBHE NHATHOCTHUPYEMBIX IapaMETPOB Y3JI0B, arperaroB u
ANIEKTPOHHBIX ~MOJYJIEll MEXaTPOHHBIX YCTPOWCTB U CHUCTEM TpeOOBaHUSAM
JKCIUTyaTalMOHHOW TOKYMEHTAllUH

[IK 2.3. | [IpoBoauTh  KOHTPOJL  PAaOOTOCIOCOOHOCTH  MPOTPAMMHOTO  OOECTIeUeHUs
JJIEKTPOHHBIX YCTPOMCTB YIIPABJIEHWS, IPUBOJOB M JATYUKOB MEXATPOHHBIX
YCTPOWCTB U CUCTEM

[IK 2.4 | BoiaBnaTh oTpaboTaBUIME pecypc WIM BBILEANINE U3 CTPOS KOMIIOHEHTHI
MEXaTPOHHBIX YCTPOMCTB U CUCTEM

[IK 2.5 | 3amensaTs oTpaboTaBIINEe PECYpPC UM BBILIEALINE U3 CTPOSI KOMITIOHEHTHI
MEXaTPOHHBIX YCTPOMCTB U CUCTEM

[IK 2.6 | IIpoBoauTh KOHTPOJIb KOPPEKTHOCTH pabOThl W OOHOBIIGHHWE IPOrPAMMHOTO
o0ecrieueHns MEXaTPOHHBIX YCTPOICTB U CUCTEM

[IK 2.7 | IIpoBoauTh Tekylee TEXHHUECKOE OOCTYKUBAaHUE Y3JIOB M arperaToB MEXaTPOHHBIX
YCTPOWCTB U CUCTEM

[1IK 3.1. | IIlpoBoauTh MOHTaX U KOMMYTalUiO gaT4MKoB PTC

[IK 3.2. | [IpoBoauTh IPOBEPKY U YCTAaHOBKY HaBECHOTO 000opynoBaHus Ha 6azy PTC

[IK 3.3. | BolmonHAT MOHTaX U HACTPOMKY CpPEICTB H3MEPEHHHl M POOOTOTEXHUYECKUX
YCTPOMCTB U CUCTEM

[IK 3.4 | [IpoBOauTh CHHXPOHU3AIMIO HABECHOT'O OOOPYIOBaHHS C OJOKOM YIIpaBJICHUS U
nutanus PTC

[IK 3.5 | Pa3paGaTbiBaTh ynpaBistoLIue MporpaMMbl U KOHTPOIUPOBaTh ux ucnonnenue PTC

[IK 3.6 | BbImonHATH MyCcK U HANAAKY CPEJICTB POOOTU3AINN

IIK 3.7 | IIpoBoauth 00pabOTKY NaHHBIX, MOJIYYEHHBIX C BHYTPEHHHX cucTteM KoHTpous PTC
1 HaBECHOT'0 000py10BaHUS

B PE3YyJIbTAaTC OCBOCHHA y‘-Ie6H01>i JUCIHUITIINHBI ((I/IHOCTpaHHLIﬁ SA3bIK B

HpO(bGCCHOH&J'ILHOI’I JACATCIIBHOCTH 06yqa}0m1/1171c51 HAOJDKCH YMCTh!

PesyabTarsl 00yyeHus
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHHUS)

YMmenus:

- BECTH JuaJior (JUajJor—paccrpoc, 1Maaor—oOMeH MHEHUSMI/ CYKJICHUAMH,) B CUTyalUsAX
ounmanbHOro M Heo(UIMaIbHOrO OOIIeHHs B OBITOBOW M Y4eOHO-TPYAOBOW cdepax,
UCHOJb3Ys apryMEHTAINI0, SMOIIMOHAIbHO-01IEHOYHbIE CPE/ICTBA;

— paccka3blBaTh U ONMMCHIBATH COOBITHS, M3JIAraTh (DakThl, JeIaTh COOOLIEHMS,;

— CO3/1aBaTh CJIOBECHBI COIMOKYJIBTYPHBIM HMOPTPET CBOEH CTPaHBl U CTPAHBI/CTPaH
M3y4aeMoro si3blka Ha OCHOBE pPa3HOOOpPA3HOW CTPAHOBEIYECKOH U KyJIbTYPOBEMTUECKOM
uHbOpMaLnH;




— IIOHUMAaTb OCHOBHOE COZEPKaHUE [T03HABATEIILHOIO XapaKkTepa Ha TEMBI;

— OLICHUBATh BA)KHOCTH/HOBU3HY MH(POPMALIUH, ONPEICIIATH CBOE OTHOIICHHUE K HEil:

— YUTaTh TEXHUYECKHUE TEKCThI Pa3HBIX CTUJICH, UCIIOJIb3Ysl OCHOBHBIC BUJIbI YTCHHUS.

— ONHCHIBATH SIBICHHS, COOBITHS, M3JIarath (PakThl B MUCHME JIMYHOTO U JEIOBOTO
XapaKkTepa;

— 3aIOJTHATH Pa3IMYHbIC BUJBI aHKET, COO0MIaTh cBeAeHUs 0 cebe B popme, MpUHATOU
B CTpaHe/CTpaHax M3y4aeMoro s3bIKa

3HaHud:

HOBBIC 3HAYCHUS M3yUCHHBIX TJIArOJIbHBIX (POpM (BUIO-BPEMEHHBIX, HETMIHBIX),
CPEICTBA M CIIOCOOBI BEIPAKEHUS MOJIATBHOCTH;

CTPaHOBEIUECKYIO M COIMOKYJIBTYPHYIO HH(POPMAIIHIO;

TEKCTBI, IIOCTPOCHHBIE Ha S3HIKOBOM MaTepHaie MMOBCETHEBHOTO U POPECCHOHATHHOTO
o0IIeHNs

DK3aMeH MPOBOAUTCS B YCTHOM M MUCBMEHHOU Qopme.

KonwuecTBo 3a1aHuii U SK3aMEHYIONTUXCS — 6 3aaHmi.

I'pynma sx3amMeHyomuxcst — o 5- 6 4eoBek

3aaHre COCTOUT U3: MEPBOE — JIGKCHIECKOE, BTOPOE - MATOE — YCTHBIN OTBET HA BOIIPOC,
yTeHue ab3alia TeKCTa, BRIPA3UTh COTJIACHE WJIU HE coTiacke ¢ Bhicka3zbiBaHusMHu. [llectoe —
COCTaBUTH paccka3 0 Oyaymiei CrenualbHOCTH.

@opMBbI KOHTPOJISI U KPUTEPHUU BBICTABJICHHSI OL[CHKU

1)JIekcuko-rpamMMaTuecKOe 3aIaHKE 1O TEKyIeMy MaTeprairy. (MOIyJIbHBIH,
rpaMMaTHYECKUN )

% npaBUJIbHBIX OTBETOB KoanuectBo JAOMYIIEHHBIX | OLIEHKA
OIIHOOK
90 - 100 1 nekcuueckas 5(OTIM4HO)
1 rpamMmmarTuyeckas
70 -89 3 JIEKCUYECKHUX 4 (xopor1o)
2 TPaMMaTHYECKHX
50 - 69 4 JTeKCUYECKUX 3 (y1OBIETBOPUTEIHHO)
3 rpaMMaTUYEeCKHX
MmeHee 50 7 TpaMMaTHYECKUX 2 (HEYJOBJIETBOPUTEIILHO)
He Beimonneno 3aganue Ned,5

2)KOHTpOJIb MOHOJIOTHUECKOTO BBICKa3bIBAHUS: TMCbMO, COUMHEHUE
Kpurepun:

- peleHre KOMMYHUKAaTUBHOM 3a/1a41 (COJepKaHue)

- OpraHM3alus BbICKa3bIBAaHHS

- A3BIKOBOE O()OPMIICHHE BBICKA3bIBAHHS

Tabnuua onpeneneHus 0ajIoB

Pewrenne Opranuzanus SI3b1KOBOE baer
KOMMYHHMKaTUBHOU BBICKA3bIBAHUS odopmieHue

3a1a4u BBICKA3bIBAHUS

3aJaHue BBINOIHEHO | Bricka3piBaHue Hcrionb30BaHHbBIN

IIOJIHOCTBIO: JIOTUYHO U UMEET CJIOBapHBIN 3armac, 3

1esb O0IIeHus 3aBEPILIEHHBIN rpaMMaTHYeCKUe

JOCTUTHYTA; TEMa XapakTep; UMEITCA CTPYKTYpHI,

pacKphITa B IIOJIHOM BCTYIIUTEJIbHASA U doneTHuecKOe




o0béMe 3aKITIOYUTEIIbHAS odopmienue
(moaHO, TOYHO U ¢pazbl, cOOTBET- BBICKa3bIBaHUS
pa3BepHyTO CTBYIOIIHME TEME. COOTBETCTBYIOT
PAacKpBITHI BCE CpenctBa noruye- IOCTaBJIEHHOMN
aCIIeKThI, yKa3aH- CKOI1 CBSI3U HUC- 3az1a4e

HbIE B 33/1aHUN). IIOJIB3YIOTCS

O0BéM IPABUIIbHO

BBICKa3bIBaHUA: 12 —

15 dpa3

3ajanue BHIMONHEHO: | Bricka3biBaHue Hcnonb30BaHHbIM
LEeb JIOTUYHO U UMEET CJIOBapHBIN 3amac,
OOIIEHUSI TIOCTUT- 3aBEPIIEHHBIN rpaMMaTHYECKHE
HyTa; HO TeMa XapaxTep; UMEIOTCs CTPYKTYDHI,

pac- KpbITa HE B BCTYITUTENbHAS U ¢doneTnyeckoe
MOJTHOM 00BEME 3aKITIOYUTETbHAS odopmiieHre
(ouH acrekT ¢pazbl, cOOTBET- BBICKA3bIBAHUS
PacKpbIT HE MOJI- CTBYIOIIHME TEME. COOTBETCTBYIOT
HOCTBI0). O0BEM Cpenctsa joruye- MOCTaBJICHHOM

BBICKA3bIBAHUS: CKOM CBSI3H HC- 3aj1aue (JI0mycKaeTcs
9-11 ¢pa3 TTOJTB3YIOTCS He Ooiee TBYX
MIPaBUIIBHO HETpyObIX JICKCHKO-
rpaMMaTHYECKUX
omn6ox M/MJIN ne
Oosee AByX
HErpyObIX
(hOHETHYECKUX
o1muO0K)
3aaHue BHIIOJIHEHO BrickasbiBanue B HUcnonp3oBanHBIN
YaCTUYHO: OCHOBHOM JIOTUYHO U | CJIOBapHBIH 3amac,
1enb o01e- HUs UMEeT JIOCTaTOYHO rpaMMaTUYECKUE
JOCTUTHYTA Yac- 3aBepUIEH- HbIH CTPYKTYPBHI,
TUYHO; TEMa xapakrep, HO dboHEeTHYECKOE
packpbiTa B OTCYTCTBYET odopmiieHue
OTpaHUYEHHOM BerynurensHas MJIM | Beicka3bIBaHUS
00BEMe (oauH 3aKJIIOUUTENbHAS COOTBETCTBYIOT
aCTeKT He PaCKpBbIT, dpaza, umerorcs MOCTaBIICHHOM

NJIN Bce

ACIEKTHI 3aJaHus
PaCKpPBITHI
Henoano, MJIN nBa
acreKTa

PacKpBITHI HE B MOJ-
HOM 00BEME,
TPETUH acleKT JaH
MOJIHO B

TO4HO). OOBEM
BBICKa3bIBaHUS: 6-

OAHO-

JABa HApYUICHUS B
HCIIOJIB30BaHNH
CpCaACTB JIOTUYECKOM
CBsA3HU

3agade (pomyc-
KaeTcsi He Ooee
YETBhIPEX JICKCUKO-
rpaMMaTHYECKUX
omrOOK (U3 HUX HE
Oosee IByX IpyObIX
N/NJIN ue 6onee
YETBIPEX
doHeTHYECKNX
omrOOK (U3 HUX HE
6osee IByX IpyObIX)

8 dpa3

3aaHue He Bricka3biBaHue He- [Tonnmanue
BBITIOJTHEHO: 11€JTh JIOTHYHO, BCTYIIH- BBICKa3bIBAHUS
oOIIeHus He TEJIbHAS U 3aKJTI0- 3aTPYJHEHO H3-3a
AOCTUTHYTA: ABa qUTCIJIbHasA d)pa?)LI MHOT'OYHUCIICHHBIX
acIieKTa COJCPKaHUsI | OTCYTCTBYIOT; JICKCHKO-

HC

CpencTBa

T'paMMAaTUUICCKUX U




packpbIThl. O0bEM
BBICKA3BIBAHUA: 5 U

JIOTUYECKOH CBSI3U
MIPAKTUYECKU HE

(hoHETHYECKIX
OIINOOK (MATh U

MeHee (pa3 UCTIONIB3YIOTCS Oosiee JIEKCUKO-

rpaMMaTHYECKUX

omun6ok M/MJIN nisath

u 6onee

dhoHETHYECKUX

omuOoK)

Cxema nepeBojia 0aIIJIOB B OLIEHKY
Coneprxanue Opranuzanus S3bIK Ouenka

3 2 2 5
3 1 2 5
3 1 1 4
2 2 2 4
2 1 2 4
2 2 1 4
2 1 1 4
1 2 2 3
1 2 1 3
1 1 2 3
1 1 1 3
0 0 0 2




2. KOHTpOJIBHO-OIIeHO'{HLIe MaTepuaJabl 1JIs1 HpOMe)KyTO‘lHOﬁ aTrrecranmum

2.1 Hazuauenue

KOM npennHa3HaueH 1Jis OIEHKU PEe3yJIbTaTOB OCBOCHUS yUeOHOU MUCIHMIUTNHBI « THOCTpaHHBIN
S3BIK B TPO(ECCUOHATBHOM JIEITETLHOCTHY (aHTIIMICKUIT) 8 cemecTp.

<I)0pMa aTrreCTanmu 5K3aMCH

KosmuecTBO BapuaHTOB U1 o0y4aromuxcs 1

Bpems Bbinosnnenust 90 MuHyT
HNHcTpyKuus 1o BHINOJIHEHHIO:

DK3aMeH NPOBOAUTCS B YCTHOM U MUCBMEHHOU QopMme.

KonwuecTBo 3a1aHuii U SK3aMEHYIONTUXCS — 6 3aaHmMii.

I'pymma sx3aMeHyIomuxcs — 1o 5- 6 yemoBex

3aiaHue COCTOUT U3: MEPBOE — JIEKCUUECKOE, BTOPOE - MATOE — YCTHBII OTBET Ha BOIPOC,
yTeHHe ad3ala TEKCTa, BEIPA3UTh COTJIacue UM HE corjacue ¢ BbickasbiBaHuAMH. [llecToe —
COCTaBbTE paccka3 o Oyayliel crenuaabHOCTH

BaumarensHO npounTaiite 3aaanus. [IMCEMEHHO BBIIIOJIIHUTE JIEKCHYECKOE 3a/IaHUE U 3aITUIINTE
otBeT. [IpounTaiite mpecTaBiIeHHbIN TEKCT U BBIOJIHUTE 2-5 3a/1aHUsl.

Kpurepun ouenku: IIpunoxenue 1

1. HaiinuTe cooTBeTCTBME NMPABOM U JIEBO KOJTOHKH.

1 processing power

A yBeIMUYuBaTh, YCHUIINBATh

2 to enhance

B nporpammupoBanue pobora o0yueHuem

3 classifiable

C nporpammupoBanue (GyHKIUR) podoTa

4 agility

D npeBocxonuTh 4enoBeKa

5 disassembly

E pa3bopka, nemoHTax

6 sophisticated manufacturing

F ycrpansiTh, TMKBUINPOBATH

7 outperform humans

G xnmaccuunupyembiid

8 to condemn products to the landfill

I Tounoe ycTpoiicTBO

9 lead-through programming

J IMPOU3BOAUTCIBHOCTD I10 o6pa60TI<e JaHHBIX

10 manufacturing cell

K 3abpakoBarh NPOAYKTHI B OTXObI

11 robot programming

L ObicTpoTa neicTBus

12 to initiate signals

M 3zanyck

13 precision devices

N YCOBCPIICHCTBOBAHHOC ITPOU3BOACTBO

14 to eliminate

@) JaBaTb CUTHAJIbI

15 launching

P npousBoacTBEHHBII MOTYTH

2. IIpounTaiite n nepeseaute Tekcr ORTHOTIC ROBOT AS A MECHATRONIC
SYSTEM. OTBeThTe NMCbMEHHO HA BONPOCHI MO0 TEKCTY (HA AHIVIHIICKOM).

[EEN

. Why are robots referred as to typical examples of mechatronic systems?

2. In what way should the control system of the designed device be constructed?

3. BeipasuTe cBoe coryiacue WM HeCOIJIACHE ¢ BBICKA3bIBAHUSIMU 110 CO/ICP:KAHUIO
Tekcta ORTHOTIC ROBOT AS A MECHATRONIC SYSTEM, HE ynorpe6.ss

caosa True, False:

[EEN

. Wearable robots’ task is to replace or aid human limbs.

2. It has been assumed that the device will realize movements of the user's arm according to

determined programs.




4. IIpounTaiite n nepeseaute Tekcr MECHATRONICS AS A SYSTEM
APPROACHTO THE DESIGN, DEVELOPMENT AND IMPLEMENTATION OF
COMPLEX ENGINEERING SYSTEMS. OTBeTbTe NNCbMEHHO Ha BONPOCHI 110
TeKCTY (Ha aHIVINHCKOM).

1. What do areas of mechatronic involvement in manufacturing include?
2. What industries are dependent on mechatronic devices?

o. BobipasuTe cBoe corjiacue HJIM HeCOIIacHe ¢ BbICKA3bIBAHUSIMHU 110 COAEPKAHUIO
Tekcta MECHATRONICS AS A SYSTEM APPROACHTO THE DESIGN,
DEVELOPMENT AND IMPLEMENTATION OF COMPLEX ENGINEERING
SYSTEMS, HE ynorpeoasis cioBa True, False:

1. A modern car will integrate multiple systems ranging from engine management to
environmental controls for driver and passenger comfort, and potentially even
autonomous navigation.

2. In order to achieve a balanced mechatronics training program, it is necessary to ensure a
sufficient level of knowledge so that people can make an effective contribution to this
field.

6. CocraBbTe pacckas o Oymymiei mpodeccuu

Texkct mng semmonuenus 3aganus 2-3 ORTHOTIC ROBOT AS A MECHATRONIC SYSTEM

Mechatronics and Design Innovation

In recent years, products and systems of all types from domestic appliances to vehicles have
become increasingly complex. This complexity is in turn defined by the combination of local and
distributed processing power with mechanical design, and is driven by the increased availability
of such processing power allied to enhanced communications strategies and protocols. Thus, a
modern car will integrate multiple systems ranging from engine management to environmental
controls for driver and passenger comfort, and potentially even autonomous navigation.
Mechatronics and Manufacturing

Engineers from most disciplines will quite understandably associate mechatronics with robotics
and factory systems. Systems that move, machine and assemble “hard” substances are really only
classifiable as ‘mechatronic’ to the degree that they contain elements of reasoning and agility.
Areas of mechatronic involvement in manufacturing include assembly, machining, inspection,
dangerous material handling and disassembly.

The modern automobile contains many of the same technologies, including allwheel drive and
electronically-actuated fuel injection. Automobile assembly plants have led the way in robotic
painting, welding and heavy material handling. With the introduction of the ‘make to order’
paradigm, manufacturing is now far more sophisticated than simply mass producing items for
inventory. Buyers now want to customize everything and to do so at almost the unit level. This
requires operations that were previously unimagined.

The pharmaceutical and power generation industries are also heavily dependent on mechatronic
devices to provide skilled operations in environments where it is either unsafe or inconvenient
for humans to work. This includes the handling of toxic and radioactive materials and
maintenance in heavily polluted atmospheric conditions. Automated inspection systems provide
100 % quality control and dramatically outperform humans in such boring and repetitive tasks.
While mechatronic systems are an obvious area of interesting research, they are also gaining
acceptance and popularity in manufacturing processes and are becoming an integral part of a
greener and more sustainable industrial world.



Along these lines, there is a current trend to design commodity items such as cell phones for
disassembly and component reuse. Manufacturers are usually concerned with securely fastening
units together, which consequently makes for safer use but condemns the product to the landfill.
By careful design for remanufacturing, it will become economically

feasible as well as environmentally prudent to produce goods that are truly recyclable with no
loss in quality. Mechatronics will feature heavily in this arena!

Mechatronics and Education

In the development of mechatronics education, the concern in course design has always been that
of achieving an appropriate balance between providing the necessary depth of understanding of
core technologies and the ability to develop solutions which integrate those technologies. This
may be compared with a subject based approach to engineering education where the emphasis is
on ensuring a depth of understanding within the subject area.

The education of a mechatronics engineer thus has to place a greater emphasis on the ability to
work across and between individual areas of technology. The achievement of a balanced
programme of mechatronics education must therefore ensure that individuals are provided with
sufficient depth in at least one area of technology in order to allow them to make an effective
contribution to that area, whilst ensuring the breadth of understanding necessary to give them
credibility in regard to other subject specialists. The key challenge then facing mechatronics
course designers is that of ensuring that there is an appropriate balance between depth and
breadth within the course, as well as providing opportunities to enable students to practice
integration.

Mechatronics and a Sustainable Future

It is clear that the future development of mechatronics will need to be integrated with the need to
meet and respond to a range of challenges in areas including energy systems, transport, health
care, medicine and manufacturing. Indeed, it can be argued that the achievement of sustainable
systems in these and other areas will depend on the ability to integrate a mechatronic approach to
system design and development into corresponding developments in areas such as materials
technology. This will impact not only on specific products, but on the ways they are made.

Tekct mia BemonHenus 3amanug 4-5 MECHATRONICS AS A SYSTEM APPROACHTO THE
DESIGN, DEVELOPMENT AND IMPLEMENTATION OF COMPLEX ENGINEERING
SYSTEMS

At the Department of Design of Precision Devices, Warsaw University of Technology, there have
been begun works on a device for verticalization and aiding the gait of persons suffering from
paresis of lower limbs. The designed device can be numbered among so-called ,,wearable robots”
— robots that are a kind of a wear for the user. Their task is to replace or aid human limbs.
Dependently on the function realized, these robots are classified into one of the following three
groups:

a) exoskeletons — strengthening the force of human muscles beyond their natural abilities,

b) orthotic robots — restoring lost or weakened functions of human limbs,

¢) prosthetic robots — replacing an amputated limb

Structure of the Device

The designed device (Fig. 1) can be numbered among the orthotic robots. Its main function is to
enforce the movement of the lower limbs of the user in a manner similar to a regular human gait.
Additionally, the system is to provide the user with the ability of taking some obstacles,
including going up and down the regular stairs, as well as sitting on standard furniture and
getting up from it. It has been assumed that the device will realize movements of the user's leg
according to determined programs. The other elements of the gait, i.e. unloading the leg being
shifted and keeping one’s balance is left to the user equipped with additional orthopedic devices
such as crutches.
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Devices aiding human movements, as robots, are typical examples of mechatronic systems,
whose structure is presented in a form of a general schematic, as in Fig. 2. In the next section
solutions of selected robots aiding human gait are reviewed, with reference to particular elements
of their structure.

Input Devices

In the first place, devices for inputting information into an orthotic

robot, are used:

* to input data necessary to start the system,

* to select a specific operation program and its parameters,

* to initiate movements.

Output Devices

The task of the devices to output information is: notifying the user about all the relevant facts
that might affect the functioning of the system. In the leg motion system information will include
such things as:

* possible faults detected in the system by the diagnostic systems,

« current level of auxiliary energy in a portable power source.

Safety System

The device for aiding the gait is an advanced mechatronic system whose use is related with many
hazards for the user, and to some extent also to its environment.

In addition to performing the main functions of motor system must take an action to eliminate
hazards or minimize the consequences of their occurrence. It has been assumed that the superior
in a relation to limb movements the device function should be to ensure users safety both in the
course of his movement and at rest. This assumption leads to the conclusion that the control
system of the designed device should be constructed in such a way that receives the appropriate
objective of the action:

« Launching, implementation and the supervision of motion functions, where the conditions of
the moving patient safety to accomplished.

* User health and life saving, in case of emergency.

Mechatronic systems, which independently alter the purpose of the action as a result of changing
environment state are known as self-optimizing systems. The construction of such systems is one
of the leading contemporary development trends of mechatronics.
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(ITpunoxenue 1)

@DopMBbl KOHTPOJISI U KPUTEPUN BBICTABJICHUS OLICHKH
1)JIexcuko-rpaMmMaTHUECKUN TECT M0 TEKYILLEMY MaTepuaty. (MOLYJIbHBIMH,

IrpaMMaTHYECKU)

% npaBUIbHBIX 0TBETOB KoanuectBo AOMYLIEHHBIX | OLlEHKA
omunooK

90 -100 1 nexcuueckast 5(oTar4uHO)
1 rpammaTHueckast

70 -89 3 JeKCHYEeCKHX 4 (xoporro)
2 rpaMMaTHUYECKUX

50 - 69 4 NeKCHYeCKUX 3 (YIOBIETBOPHTEIBHO)
3 rpaMMaTHYECKHUX

Mmenee 50 7 TpaMMaTHYECKHUX 2 (HeyIOBJIETBOPUTEIBHO)
He Brimonaeno 3aganme Ne4,5

2)KOoHTpOIb MOHOJIOTMUYECKOT O BbICKA3bIBaHUS: MMCbMO, COUMHEHNE

Kpurepun:

- peleHre KOMMYHHKaTUBHOW 3a/1aut (Co/Iep:KaHue)
- OpraHu3anus BbICKa3bIBaHW A

- I3IKOBOE OPOPMIICHHE BBICKA3bIBAHUS

Tabnuira onpenenenus 6amIoB

Pemrenne KOMMyHHMKaTUBHON Opranuzanus S3p1KOBOE banner
3a1auu BBICKA3bIBAHUS odopmiieHre
BBICKA3bIBAHUS
3a/jiaHKe BBINOJHEHO MOJHOCTBIO: Bricka3biBaHue TIOrMUHO U UMeeT | Vcronb30BaHHbBIN
11e7Tb OOIIEeHUsI TOCTUTHYTA; TeMa 3aBepILIEHHBIN XapakTep; CJIOBApHBIN 3amac, 3
packpbITa B IOJTHOM 00BEME MMEIOTCS] BCTYNIUTENbHAS U rpaMMaTUYECKUe
(MOJHO, TOYHO U Pa3BEPHYTO 3axrounTenbHast Gppasbl, CTPYKTYpBHlI,
PACKpBITHI BCE ACHEKThI, YKa3aH- COOTBETCTBYIOLIUE TEME. doneTnyeckoe
Hble B 331aHuNn). O0BEM CpencrBa J0ru4eckoi cBsa3u uc- | opopmiieHue
BbICKa3bIBaHus: 12 — 15 dpas MOJIB3YIOTCSA BBICKa3bIBAHUS
IIPaBUIIbHO COOTBETCTBYIOT
MOCTaBJICHHOM
3aaye
3ajiaHKe BBIIOJHEHO: LEb Bricka3biBanue 1OruuHo U uMeeT | Mcrnonb30BaHHbBIN 2
OOIIeHHsI IOCTUT- HYTa; HO TeMa 3aBepIIEHHBINA XapaKTep; CJIOBapHbIN 3amac,
pac- KpbITa HE B TOJIHOM 00bEME MMEIOTCS] BCTYNIUTENbHAS U rpaMMaTUYEeCKue
(OZIMH acTeKT PacKpbIT HE MOJI- 3axmrounTenbHas Gppassbl, CTPYKTYpBHlI,
HOCTHI0). OOBEM BBICKA3bIBAHUS: COOTBETCTBYIOLIUE TEME. doneTnyeckoe
9-11 ¢pa3 CpencrtBa J0ru4ecKkoi cBs3u uc- | opopmiieHue
MOJIb3YIOTCSA BBICKa3bIBAHUS
MPaBUIILHO COOTBETCTBYIOT
IIOCTaBJIEHHOM
3ajaue (DomycKaeTcs
He Oosee ABYX
HErpyObIX JEKCUKO-
rpaMMaTHYECKUX
omubox M/NJIN ue
Oonee BYX
HErpyObIX
(dboHEeTHYECKUX
OIKO0K)
3ajiaHue BHIMOJHEHO YaCTUYHO: Bricka3piBanue B Hcnonb30BaHHbIM 1

11e1b 00I11e- HUsI JOCTUTHYTA Yac-

OCHOBHOM JIOTHYHO U

CJIOBAapHBIY 3amac,




TUYHO; TEMa PAaCKpHITA B
OrpaHUYEHHOM 00bEME (0JIMH
acnekT He packpsit, M1JIN Bce
ACIEKTHhI 3a/1aHUSI PACKPBITHI
HenonHo, MJIM nBa acrekra
PACKpBITHI HE B MOJI- HOM 00bEME,
TPETHI aCIIEKT JaH MOJIHO U
T0uHO). OOBEM BBICKa3bIBaHUS: -

8 dpas

UMEET JOCTATOYHO
3aBEPLIEHHBIN
xapakrep, HO
OTCYTCTBYET
BcrynurensHas MJIN
3aKJIIOUUTENbHAS
¢dpa3za, UMEIOTCS OJTHO-
JIBa HApPYIICHUS B
UCTIOJIb30BAHUHT
CPEACTB JIOTUYECKOU
CBSI3U

rpaMMaTH4yecKue
CTPYKTYDHI,
doHeTHYECKOE
odopmienue
BBICKa3bIBAHUS
COOTBETCTBYIOT
IIOCTaBJICHHOMN
3aymaye (momyc-
Kaercs He Ooiiee
YeTBhIPEX JIEKCUKO-
rpaMMaTHYEeCKHX
OIINOOK (U3 HUX HE
Oosee IBYX IpyObIX
N/NJIN ue Gonee
YETBIPEX
(hoHETHYECKUX
OIINOOK (U3 HUX HE
Oosiee IBYX IpyObIX)

3aanre He BBITOIHEHO: IETh
oOIIIeHns He IOCTUTHYTA: JBa
aCTIeKTa COJCpKAHUS HEe
packpbIThl. O0BEM
BBICKA3bIBaHUs: 5 U MeHee ¢pa3

Bricka3pIiBaHNE HEJTOTHYHO,
BCTYIUTEIbHAS U 3aKJTIO-
ynTenbHas Gpassl
OTCYTCTBYIOT; CPEJICTBA
JIOTHYECKON CBSI3H
MPaKTUYECKH HE
HCITOJTB3YIOTCS

[Tonnmanue
BBICKa3bIBAHUS
3aTpyAHEHO MU3-3a
MHOTOYHCIICHHBIX
JIEKCUKO-
rpaMMaTHYeCKUX U
(hOHETHIECKUX
OmMOO0K (TATh U
0oJiee JeKCUKO-

rpaMMaTHYEeCKHX
omun6ox M/MJIN nsath
u 6onee
(hOHETHYECKUX
omuO0K)
Cxema nepeBojia 6ajiioB B OLIEHKY
Conepxxanue Opranuzauus S3bIK Ouenka
3 2 2 5
3 1 2 5
3 1 1 4
2 2 2 4
2 1 2 4
2 2 1 4
2 1 1 4
1 2 2 3
1 2 1 3
1 1 2 3
1 1 1 3
0 0 0 2




