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1. IHACITIOPT KOHTPOJIBHO-OHEHOYHBIX CPEJICTB.

Kowmmrext KOHTPOJbHO-OLICHOYHBIX CPEACTB pa3pa60TaH B COOTBCTCTBHHU C

TpeOoBaHUSIMU pabodeli MPOrpaMMbI U TTO3BOJISICT OIICHUTH PE3YJIbTAThl OCBOCHHUS TUCIIUTLIHBI
«HOCTpaHHBI SI3BIK B TPOPECCHOHATBHON ACSITETbHOCTIY.

[TpoMeKyTOUHBIH KOHTPOJb 10 JAUCIMIUIMHE ONpENesieH YYeOHbIM IUTaHOM B 8 ceMecTpe B
dbopme 3a 3K3aMeHa.

Ocoboe 3HaueHHe AMCUUILUIMHA UMEET pu (GOPMHUPOBAHUU U PA3BUTUHU OOILINX

kommnerenmu (OK) u npodeccuonansupix komnerenuuit (11K).

Kon HaumenoBanue popMUpyeMbIX KOMITETCHIIUN

OK O01. | BeiOuparb cnocoObl  pemieHHs  3aa4  Npo(eCCHOHATBLHOM  JCSITCIBHOCTH,
IIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 02. | Mcnonp30BaTh COBPEMEHHBIE CpEICTBAa IIOMCKAa, aHajau3a U HMHTEpIpEeTaluu
uHpopManuu W  HMHPOPMAIMOHHBIC TEXHOJOTHMH JJs  BBIIOJHEHHS 3a1ad
poeCCHOHAIBHON JEATEIHbHOCTH

OK 03. | [ImanupoBaTh M peEaNTHU30BBIBATH COOCTBEHHOE NPOPECCHOHATIBHOE W JMYHOCTHOE
pasBUTHE, MpPEeIINPUHUMATEIbCKYIO JEATEIBHOCTE B HIpOoQecCHOHaIbHON cdepe,
UCIOJIb30BaTh 3HAHUS 110 INPaBOBOM M (PUHAHCOBOM I'PaMOTHOCTH B PA3JIMYHBIX
JKU3HEHHBIX CUTYaLUsAX

OK 04. | DddexTuBHO B3auMOIeHCTBOBATh U pabOTaTh B KOJUIEKTHBE U KOMaHJIE.

OK 05. | OcyuecTBisiTh YCTHYIO U MHCbMEHHYI0 KOMMYHMKAIMIO HA FOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit ®denepanuu ¢ y4eroM OCOOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

OK 06. | IIposBIATE Ipa)AaHCKO-NATPUOTHYECKYIO MO3ULHUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX 00IEUeI0BEYECKUX LIEHHOCTEH, B TOM YHUCIie
C YYETOM TapMOHM3AalMM MEKHAIMOHAJIBHBIX M MEXPEIUTHO3HBIX OTHOILEHUH,
NPUMEHSTh CTaHAAPTHl aHTUKOPPYNIIMOHHOTO MTOBEICHUS

OK 07. | CopeiicTBOBaTh  COXPAHEHHIO  OKpYXKAlOUIEW  cpenbl, pecypcocOepexeHHuIo,
NPUMEHSTh 3HaHUsI 00 U3MEHEHUH KJIMMAaTa, IPUHIUIIBI OEpEXITMBOrO TPOU3BO/ICTBA,
3¢ (HEeKTUBHO AEHCTBOBATH B UYPE3BBIYANHBIX CUTYALUAX

OK 08. | Mcnonb3oBaTh cpeacTBa (U3MYECKON KyJIbTYpBl Ui COXPAHEHUS U YKPEIUICHUS
30pOBbsl B mpolecce Npo(PecCHOHANBHON JESATeIbHOCTH W MOAJEpXKaHUS
HE00X0IMMOT0 YpOBHS (PU3HYECKON MOATOTOBIEHHOCTH

OK 09. | Ilonp3oBatbes mpodecCHOHANBHOM — JOKYMEHTAlMeil Ha TOCyJapCTBEHHOM U
MHOCTPAHHOM SI3bIKAX.

I[IK 1.1 | BoimonHsATs cOOPKY pa3iaMyuHbIX y3J10B MEXaTPOHHBIX YCTPOMCTB U CUCTEM

IIK 1.2. | BbIONIHATE CHATHE U YCTAHOBKY 1aTYMKOB MEXAaTPOHHBIX YCTPOMCTB U CUCTEM

IIK 1.3. | [Ipon3BoauTh HanajaKy U peryaupoBKY pa3iM4YHBIX Y3JIOB U arperaroB MEXaTPOHHBIX
YCTPOMCTB U CUCTEM

IIK 1.4. | [IpoBoauTh HACTPOMKY KOMIUIEKCOB CIEIAIINX IPHUBOJOB B COCTaBE MEXATPOHHBIX
YCTPOMCTB U CUCTEM

[IK 1.5 | BoimonHAT,  yCTAaHOBKY  MPOTPAaMMHOTO  OOCCIEYEHHS  DJIEKTPOHHBIX U
KOMIIBIOTEPHBIX MOAYJIEH U y3J710B MEXaTPOHHBIX YCTPOMCTB U CUCTEM

I[IK 1.6 | [IpoBomuTh KOH(MUTYpUpPOBAaHHE U HACTPOHKY IPOTPaMMHOIO OOECIeUYEeHHUs
MEXATPOHHBIX YCTPOMCTB U CUCTEM

[IK 1.7 | I[IpoBoauTh KOHGUTYpUPOBAHUE W HACTPOUKY MPOrPAMMHOTO OOECIeUeHHUs KIMCHT-




CEpBEPHBIX CHCTEM cOopa U aHaIM3a JaHHBIX (IPOMBIIIIJICHHOTO HHTEPHETA BEIIei)

I[IK 1.8 | [IpoBomuTh KOH(MUTIYpUpPOBaHHWE U HACTPOHKY IapaMeTpoB HH(POPMAITMOHHON
BBIYMCIIATEIIBHON CETU MEXATPOHHOM CUCTEMBI

I[IK 1.9 | IIpoBOOUTh KOMIUIEKCHYXO HACTPOWKY MEXaTPOHHBIX YCTPOWCTB M CHCTEM C
UCIOJIb30BAaHUEM IIPOTrPAaMMHOI0 00ecHeueHus] KOHTPOJUIEPOB M YNPaBIIAIOLIMX
OBM, ux yCcTpOoiCTB yIpaBIeHUS

IIK 2.1. | BoiBnaTh BHeHIHKE JePEKTHI Y3JI0B U arperaToB MEXaTpOHHBIX YCTPOWCTB U CUCTEM
B PE3YJIbTATE UX BHEIIHEIO OCMOTPA

IIK 2.2. | [IpoBepsATh COOTBETCTBME JUArHOCTHPYEMBIX I1apaMETPOB Y3JI0B, arperaroB u
JIEKTPOHHBIX MOJYyJIeH MEXaTPOHHBIX YCTPOHCTB M CHCTEM TpeOOBaHUAM
JKCILTyaTallMOHHON JTOKyMEHTAlUU

[IK 2.3. | [IpoBoauTh  KOHTPOJIE  PabOTOCIOCOOHOCTH  TPOTPAMMHOIO  OOecTieueHUs
JJIEKTPOHHBIX YCTPOMCTB YINPABJICHMs, IPUBOJOB M JAaTYMKOB MEXATPOHHBIX
YCTPOWCTB M CHCTEM

[IK 2.4 | BoisBisith oTpaboTaBmIMie pecypc WJIM BBILEAIINE €3 CTPOSI KOMITOHEHTHI
MEXATPOHHBIX YCTPOMCTB U CUCTEM

IIK 2.5 | 3aMeHATh OTpabOTaBILKE PECYPC WK BBILLIEAIINE U3 CTPOSI KOMIOHEHTHI
MEXATPOHHBIX YCTPOMCTB U CUCTEM

I[IK 2.6 | IIpoBoauTh KOHTPOJb KOPPEKTHOCTH PAOOTHI U OOHOBJIEHHE MPOrPaMMHOIO
oOecreueHrs MEXaTPOHHBIX YCTPOMCTB U CUCTEM

IIK 2.7 | [IpoBoauTh Tekyllee TEXHUYECKOE 0OCTYKMBAHUE Y3JIOB U arperaroB MeXaTpPOHHBIX
YCTPOWCTB M CUCTEM

[IK 3.1. | [IpoBoauTh MOHTaX U KOMMYTaIuio qaT4ukoB PTC

IIK 3.2. | [IpoBoauTh NPOBEPKY M YCTAaHOBKY HaBeCHOro o0opyaoBanus Ha 6a3zy PTC

IIK 3.3. | BoINOAHATE MOHTaXX M HACTPOWKY CpEACTB HM3MEpEeHHH U poOOTOTEXHHUYECKUX
YCTPOMCTB U CUCTEM

IIK 3.4 | [IpoBOIUTh CHHXPOHM3ALMIO HABECHOTO OOOPYIOBaHUS C OJOKOM YIpaBICHUS U
nutanus PTC

IIK 3.5 | Pa3pabarbiBaTh ynpaBistolife MporpaMMbl U KOHTPOIUpOBaTh UX ucnoiaHenue PTC

[IK 3.6 | BeimonHsATs yCK ¥ HANAJKY CPEACTB POOOTH3AIINN

IIK 3.7 | IIpoBoauth 00pabOTKY JaHHBIX, MOJYUYEHHBIX C BHYTPEHHUX cucTeM KoHTposst PTC
Y HaBECHOT'0 000pyA0BaHUS

B pesynpTaTte oOcBOCHHsS y4ueOHOM TUCHMIUIMHBL  «IHOCTpaHHBIA S3BIK B

HpO(I)CCCHOHaHBHOﬁ JACATCIIBHOCTH 06yanOHlHﬁCH HAOJDKCH YMCTh!

Pe3yabTarhl 00y4eHust
(ocBOCHHBIC YMEHHUSsI, YCBOCHHbIC 3HAHUSA)

YMmenus:

- BCCTH auajior (;[I/Ianor—paccnpoc, ,Z[I/IaJ'IOF—OGMCH MHEHUSMH/ CY)K,Z[CHI/IHMI/I,) B CUTYyalUAgX

opHUIIMATFHOTO M HEOo(pUIMAILHOTO OOIIeHHus B OBITOBOM M y4eOHO-TPYIOBOHM cdepax,
UCIIOJB3YS apryMEHTAIMI0, SMOIMOHAIBHO-OIIEHOUHBIE CPEJICTBA;

— paccKasblBaTh U OMHUCHIBATH COOBITHS, U3JIaraTh (aKThl, ACJIaTh COOOIIECHNS,;

— CO3/1aBaTh CIIOBECHBIN COLIMOKYJIBTYPHBIM MOPTPET CBOEH CTpaHbI U CTpPaHBI/CTpaH
M3y4aeMOTO s3bIKa Ha OCHOBE pPa3HOOOPa3HOW CTPaHOBEAYECKOW M KYJIbTYPOBEIUECKOU
uHpOopMaLnH;




— IOHUMAaTh OCHOBHOE COJIEpKaHUE MTO3HABATEIILHOTO XapaKTepa Ha TEMBIL;

— OLIEHUBATh BaXHOCTH/HOBU3HY HH(POPMAIINH, ONPEAEIIATH CBOE OTHOLIECHUE K HEM:

— YUTATh TEXHUYECKHUE TEKCThI PA3HBIX CTHJICH, UCIIOJIb3Ysl OCHOBHBIC BUJIbI UTCHUS.

— ONUCHIBATh SIBJICHUS, COOBITUS, M3Jarath ()akTbl B MHCbME JHYHOTO U JIEJIOBOTO
XapakTepa;

— 3aMOJHATh Pa3InYHbIC BUJIBI AaHKET, COOOIATh CBeeHUS 0 cebe B (hopMe, MPUHATON
B CTpaHe/CTpaHax U3y4aeMoro si3bIKa

3HaHuA:

HOBBIC 3HAYCHHS M3yUEHHBIX TJIaroJIbHBIX (POpM (BUI0-BpEMEHHBIX, HETUYHBIX),
CPEJICTBA M CIIOCOOBI BRIPAKEHHUS MOJIAIBHOCTH;

CTPaHOBEIUECKYIO U COLIMOKYJIBTYPHYIO HHPOPMAITHUIO;

TEKCTBI, IOCTPOCHHBIE Ha S3BIKOBOM MaTepHaIe MMOBCEIHEBHOTO U MPOPECCHOHATBHOTO
o0IIEeHHs

cDOpMI:I KOHTPOJIA U KPUTCPHUH BBICTABJICHUA OLICHKU

1)JIexcuko-rpaMMaTUyYECKOE 33JaHHUE 10 TEKYLIEMy MaTepuaity. (MOAYIbHbIH,
rpaMMaTHYECKHN )

% NpaBUJIbLHBIX 0TBETOB KosmmuectBo JAOMYLIEHHBIX | OLIEHKA
omudoK
90 -100 1 nmekcuueckas 5(OTIM4YHO)
| rpaMMaTuyeckas
70 -89 3 MeKcHYecKux 4 (xoporo)
2 rpaMMaTHYeCcKHX
50 - 69 4 NeKCUYeCKuX 3 (YIOBIETBOPUTEIBHO)
3 rpaMMaTHYeCcKHX
meHee 50 7 rpaMMaTHYECKUX 2 (Hey1OBJIETBOPUTEIILHO)
He Brimonmneno 3amanue Ne4,5

2)KOHTpOHB MOHOJIOTHYCCKOT'O BBICKA3bIBaAHHA: IMCbMO, COUMHCHUC

Kpurepuu:

- pelieHne KOMMYHHUKAaTUBHOU 3aaui (CoJIep:KaHue)
- OpraHu3alus BbICKa3bIBaHW A
- A3BIKOBOE O(hOpMIIEHUE BBICKA3bIBAHUS
Tabnuia onpeaenenus 0aIOB

Pewenne Opranuzanus S3b1KOBOE banel
KOMMYHHKaTUBHOM BBICKA3bIBAaHUS odopmiieHne

3a/1a4u BBICKa3bIBaHUS

3a/aHue BBINOJIHEHO | Bpicka3biBaHue Hcnonp30BaHHbII
MOJIHOCTHIO: JIOTUYHO U UMEET CJIOBapHbIH 3arac, 3
1eJb OOIIEHUs 3aBEpIIEHHBIN rpaMMaTH4ECKHE
JOCTUTHYTA; TEMa XapakTep; UMEIOTCS CTPYKTYpBHI,

packpbITa B [IOJTHOM BCTYNUTEIbHAS U (doHeTnueckoe

00BEMeE 3aKIJIIOUNTENbHAS odopmiieHne

(MOJIHO, TOYHO U ¢bpasbl, COOTBET- BBICKa3bIBaHUS
pa3BEpPHYTO CTBYIOLINE TEME. COOTBETCTBYIOT
PacKpbIThI BCE CpencrBa joruue- IIOCTABJIEHHOM

ACIIEKTBI, yKa3aH- CKOH CBSI3U UC- 3a/1a4e

HBIE B 33JIaHUN). I10JIb3YIOTCS

O0BEM MIPaBUILHO

BbICKa3bIBaHUsA: 12 —

15 dpas




3agaHue BBIIOIHEHO:

1EJTb

OOIIECHUS IOCTHT -
HyTa; HO TeMa
pac- KpbiTa HE B
IIOJIHOM 00BEME
(0IMH acTeKT
PaCKpBIT HE OJI-
HOCTBIO). O0BEM

BrickaspiBanne
JIOTUYHO U UMEET
3aBEPLIEHHBIN
XapakTep; UMEIOTCS
BCTYIUTEIbHAS U
3aKIIIOUUTENbHAS
¢dpasbl, COOTBET-
CTBYIOIINE TEME.
Cpenctsa jgoruye-

Hcnonb30BaHHbIM
CJIOBapHBIM 3amac,
rpaMMaTH4eCcKue
CTPYKTYPBHI,
(donernueckoe
odopmiieHHE
BBICKa3bIBAHUS
COOTBETCTBYIOT
IOCTABJIEHHOM

BBICKA3bIBaHM: CKOM CBSI3U HC- 3a/1aue (JIormycKaercs
9-11 ¢pa3 MOJIB3YIOTCS He Oosee IBYX
MPaBUJIBLHO HErpyOBIX JICKCUKO-
rpaMMaTH4YEeCKUX
omuoox U/MJIN He
0osee IByX
HEerpyObIX
(dhoHEeTHUECKUX
OIHO0K)
3aJ1aHue BBIIIOJIHECHO Bricka3piBaHuEC B Hcnonp30BaHHbBIM
YaCTUYHO: OCHOBHOM JIOTUYHO M | CJIOBAapHBIM 3amac,
1[eJIb 00IIe- HUs HMEET JOCTATOYHO rpaMMaTH4YeCKre
JIOCTUTHYTA 4ac- 3aBEpIIEH- HbIN CTPYKTYpBHlI,
THUYHO; TeMa xapakrep, HO (dhoHeTHUECKOE
packpbITa B OTCYTCTBYET odopmiieHrE
OrPaHUYECHHOM BerynutenbHas MJIMA | BeicKa3bIBaHUA
00béMe (ouH 3aKJIIOUNTEIbHAS COOTBETCTBYIOT
aCIIeKT HE PaCKpBbIT, ¢bpaza, umeroTcs MIOCTaBJICHHOM

NJIN Bce
ACIICKTHI 3aJaHUA
PACKpBITHI

OJIHO-
JIBa HapyIICHUS B
UCIIOJIb30BaHUH

3anaye (gormyc-
KaeTcs He OoJjiee
YeThIPEX JICKCUKO-

HenonHo, MJIN nBa CPEJCTB JIOTMYECKON | IpPaMMAaTHYECKUX
acrekTa CBSI3U omuOoK (U3 HUX HE
PACKpPBITHI HE B TIOJI- 0oJsiee TBYX TpyObIX
HOM 00BEME, W/NJIN ue Gonee
TPETHIA aCTIeKT JaH YeTBIPEX

MTOJTHO U (hoHEeTHUECKUX
TO4HO). O0BEM omnOOK (M3 HUX HE
BBICKa3bIBaHUS: 6- 0ojee IByX rpyObIX)
8 dpas

3amanue He Bricka3biBaHue He- [Monnmanue
BBITIOJIHEHO: LIEJTh JIOTUYHO, BCTYITH- BBICKA3bIBaHUS
0OIIeHUs HEe TeIbHAs U 3aKJIIO- 3aTpyIHEHO M3-3a
JIOCTUTHYTA: JBa quTeNbHas (pas3sl MHOT'OYHCICHHBIX
ACTIeKTa COJIepXKaHUS | OTCYTCTBYIOT; JICKCHUKO-

HE CpeacTBa IrpaMMaTHYEeCKUX U
packpbIThl. O0BEM JIOTUYECKOU CBSI3U (hoHEeTHUECKUX

BBICKA3bIBaHUA: 5 U
MeHee (pa3

MPAKTUYCCKHU HE
HCIIOJIB3YHOTCA

OLIMOOK (MATh U
0oJiee TeKCUKO-
rpaMMaTHYEeCKIX
ommbox U/MJIN nsth
u 6onee
(hoHEeTHUECKUX
OmuO0K)




Cxema nepeBojia 0aIoB B OLICHKY

Conepxanue Opranuzanus S3bIK Ouenka
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2. KoHTpPo.1bHO-01IeHOYHbIEe MAaTePUAJIbI VIS HTOTOBOMH aTTeCTALUH
2.1 Hazna4yenue
KOM npenna3HadeH )i OIICHKH PEe3yJIbTaTOB OCBOCHUS YUeOHOU MUCIHMILTUHBI « THOCTpaHHBIN
SI3BIK B IPOPECCUOHAIBHON JAEATEILHOCTHY (QHTJIMMUCKUI) 8 ceMecTp.
®opma arrecranuu auddepeHInpOBaHHBIN 3a4eT
Kosau4yecTBo BapuaHToB A5 o0yyaromuxces 1
Bpems BbinosHenust 90 MUHYT
HNHcTpyKuus 10 BHINOJTHEHHUIO:
JuddepenurpoBaHHbIi 3a4€T MPOBOJUTCS B YCTHOW U MUCbMEHHON (hopMme.
['pynmna sxk3amMeHyOIuUXcs — BCS MOATpyIIa
3alaHue COCTOUT U3: NEPBOE — JIEKCUYECKOE, BTOPOE - MATOE — YCTHBIM OTBET Ha BOIPOC,
yTeHue ab3alla TeKCTa, BEIpa3uTh COTIacue WM He coriache ¢ BblckasbiBaHusMHU. [llecToe —
COCTaBbTE paccka3 o Oyayliel cenuaabHOCTH
BuumarensHO npounTaiite 3agaHus. [[MCbMEHHO BBIIOJIHUTE JIEKCUYECKOE 3aJaHUE U 3alUILIUTE
otBeT. [IpounTaiiTe mpencTaBiIeHHbIN TEKCT U BBHIIOJTHUTE 2-5 3a/1aHuUsl.
Kpurepun onenkn: IIpunoxenue 1

1. HaiiguTe cooTBeTCTBHE MPABOI U JIEBOW KOJIOHKH.

1 processing power A yBenmuuuBaTh, yCUINBATH

2 to enhance B mporpammupoBanue po6ota o0yueHrneM
3 classifiable C nmporpammMupoBanue (GpyHKIHiT) podoTa
4 agility D npeBocxonuTs 4yenoBeka

5 disassembly E pa3bopka, nemoHTax

6 sophisticated manufacturing F ycrpansaTe, TMKBUINPOBATH

7 outperform humans G knaccuduuupyemslit

8 to condemn products to the landfill | I rounoe ycTpoiicTBo

9 lead-through programming J mpou3BOAUTENHHOCTH IO 00PA0OTKE TAHHBIX
10 manufacturing cell K 3abpakoBaTh MpOMYKTHI B OTXObI

11 robot programming L 6picTpoTa nericTBus

12 to initiate signals M 3amyck

13 precision devices N ycoBepIIIeHCTBOBAaHHOE MMPOU3BOACTBO

14 to eliminate O maBaTh CUTHAJIBI




15 launching P npoun3zBosncTBEHHBIN MOYIb

2. IIpounTaiite n nepeseante Tekct ORTHOTIC ROBOT AS A MECHATRONIC
SYSTEM. OTBeTbTe NMCbMEHHO HA BONPOCHI 10 TEKCTY (HA AHIVIMICKOM).

1. 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. Bripa3zure cBoe coriacue MM HeCOIIacHe ¢ BHICKA3bIBAHUSAMMU 10 COAEPKAHUI0
Tekcta ORTHOTIC ROBOT AS A MECHATRONIC SYSTEM, HE ynorpeo.ss
caoBa True, False:

1. 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, IIpouuraiite n nepesenure rekct MECHATRONICS AS A SYSTEM
APPROACHTO THE DESIGN, DEVELOPMENT AND IMPLEMENTATION OF
COMPLEX ENGINEERING SYSTEMS. OtrBeTbTe NUCbMEHHO HA BONPOCHI MO
TEKCTY (Ha aHIVIMICKOM).

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

5. Bripa3zure cBoe coriacue MM HeCOIIaCHe € BHICKA3bIBAHMSAMM 10 COACPKAHUI0
Tekcta MECHATRONICS AS A SYSTEM APPROACHTO THE DESIGN,
DEVELOPMENT AND IMPLEMENTATION OF COMPLEX ENGINEERING
SYSTEMS, HE ynorpeoasis ciioBa 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 Oyaymiei mpodeccuu

Texkcr g semmonnenus 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 mng BemmoiiHenus 3amanus 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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(ITpunoxxenue 1)

@DopMbI KOHTPOJIS U KPUTEPUU BBICTABIICHHSI OLICHKH
1)JIexcuko-rpaMMaTUYECKUN TECT 110 TEKYILLIEMY MaTepuaiy. (MOLYyJIbHBIMH,

rpaMMaTHYeCKHil)

% NpaBUILHBIX OTBETOB KosimuecTBo AOMYLIEHHBIX | OLIEHKA
OIIHO0K

90 - 100 1 nexcuyeckas 5(oTam4uHO)
1 rpaMMaTuyeckas

70 -89 3 IEeKCHYECKHUX 4 (xoporto)
2 rpaMMaTHYECKUX

50 - 69 4 JIEKCUYECKUX 3 (YIOBJIETBOPHUTEIHHO)
3 rpaMMaTHYECKUX

meHee 50 7 rpaMMaTHYeCKUX 2 (HeyIOBIETBOPUTEIHHO)
He Bemonneno 3amanue Ned,5

2)KOHTpOHB MOHOJIOTMYCCKOI'O BBICKA3bIBaHUA: IIMCBbMO, COUHMHCHHC

Kpurepuu:

- pelieHne KOMMYHUKaTUBHOMU 3a/aui (CoJIep>KaHue)
- OpraHu3alus BbICKa3bIBaHHW A

- A3BIKOBOE O(hOpMIIEHUE BBICKA3bIBAHUS

Tabnuia onpeaenenus 6aUIOB

Pemienre KOMMYHUKaTUBHOU Opranuzanus S3b1KOBOE banel
3a/1a4u BBICKA3bIBaHUS odopmiieHne
BBICKA3bIBAHUS
3alaHuE BBIIOJIHEHO MOJIHOCTBIO: Bricka3biBaHue JIOTHYHO U uMeeT | Mcrosb30BaHHbIN
11eJ1b OOIIEHUs TOCTUTHYTA; TEMa 3aBepII€HHBIN XapakTep; CJIOBapHBbIN 3amac, 3
pacKphbITa B MIOJIHOM 00BEME MUMEIOTCS BCTYNIUTEIbHAS U rpaMMaTHYECKHE
(TMOJTHO, TOYHO U Pa3BEPHYTO 3axnrounTtenbHas Gppasbl, CTPYKTYpBHI,
PacKpbIThI BCE aCHEKTHI, yKa3aH- COOTBETCTBYIOIINE TEME. ¢doneTnueckoe
HbIe B 3a7aHUN). O0BEM CpencTBa JOTHYECKOM CBS3U UC- | ohopmIIeHHE
BbICKa3bIBaHU: 12 — 15 ¢pa3 MI0JIB3YIOTCS BBICKA3bIBAaHUS
MIPaBUIIbHO COOTBETCTBYIOT
IOCTaBJIEHHOM
3aaye
3a/laHuE BBIIIOJIIHEHO: 1€ Bricka3biBaHue JIoruuHO U umeeT | Mcrnosb30BaHHbIN 2
OOLIeHMsI IOCTUT- HyTa; HO TeMa 3aBepIIEHHBIN XapaKkTep; CJIOBApHBIN 3ar1ac,
pac- KpbITa HE B ITOJHOM 00BbEMeE UMEIOTCS BCTYNUTEIbHAS U rpaMMaTHYECKHE
(OMH acmeKT pacKpbIT HE MOJI- 3axnmrounTenbHas Gppasbl, CTPYKTYpBHI,
HOCTBI0). OOBEM BBICKA3BIBAHMS: COOTBETCTBYIOIINE TEME. ¢doneTnueckoe
9-11 dpa3 CpencTBa JOTHYECKOM CBS3U UC- | ohopMIIeHHE
II0JIB3YIOTCS BBICKA3bIBaHUS
IIPABUJIBHO COOTBETCTBYIOT
IOCTaBJIEHHOMN

3a/aue (JI0mycKaeTcs
He Oosee ABYX
HErpyOBIX JTIEKCHKO-




rpaMMaTu4CCKuUX

omnoox M/MJIU ue
Oouee ByX
HErpyObIX
(hOHETHUYECKUX
OIHnO0K)
3aJlaHuE BBIIIOJIHEHO YaCTUYHO: Bricka3biBaHue B Hcnons3oBaHHbIN
1eJ1b 00I1e- HUsl JOCTUTHYTa Yac- OCHOBHOM JIOTUYHO U CJIOBapHBIN 3amac,
TUYHO; TEMA PAaCKphITa B UMEET JI0CTATOYHO rpaMMaTH4eCKue
OrpaHU4YE€HHOM 00bEME (OAUH 3aBEpIIEHHBIN CTPYKTYPBHI,
acnekt He packpsit, 1IN Bce xapakrep, HO ¢donernueckoe
ACIIEKTBI 3a/1aHUsl PACKPBITHI OTCYTCTBYET oopmienue
HenonHo, MJIN nBa acnekra BerynurensHas MJIN BBICKA3bIBAHUS
PACKpPBITHI HE B 110JI- HOM 00bEME, 3aKJIFOUNTENbHAS COOTBETCTBYIOT
TPETUH aCHEKT JaH IOJIHO U ¢dpasa, UMeIOTCA OJIHO- ITIOCTaBJICHHOMN

To4HO). OOBEM BBICKA3BIBAHHMS: 6-
8 dpas

JABa HApYUICHUA B
HCIIOJIB30BaHNU
CpCIACTB JIOTHYSCKOM
CBs3HU

3ajgaue (momyc-
Kaercsi He Ooiiee
YEThIPEX JIEKCUKO-
rpaMMaTHIECKIX
omuOoK (U3 HUX HE
Ooiee 1ByX TrpyOBIX
N/NJIN ue Gonee
YeTBhIPEX
(hOHETHYECKUX
omuOO0K (U3 HUX HE
Oosiee IBYX IpyObIX)

3anaHne He BHIOIHEHO: 1EeNb
oO0I11eHus HEe JOCTUTHYTA: J1Ba
acIieKTa CoJIepKaHus He
packpeIThl. O0BEM
BBICKA3bIBaHUS: 5 U MeHee ¢pa3

Bricka3pIiBaHHE HETOTUYHO,
BCTYIUTEIbHAS U 3aKIIO-
yuTenbHas (passl
OTCYTCTBYIOT; CPEJICTBA
JIOTHYECKON CBS3U
MIPaKTUYECKU HE
HCTIOJIb3YIOTCS

[Tonnmanue
BBICKa3bIBAHUS
3aTpyIHEHO M3-3a
MHOTOYHCTICHHBIX
JICKCUKO-
rpaMMaTHYECKHUX U
(dhoHeTHYECKUX
omuOOoK (TATh U
0oJ1ee JIeKCUKO-

rpaMMaTHYECKHX
omn6ok N/MJIN nsth
u Oonee
(dhoHeTHYECKUX
o1uOOoK)
Cxema mepeBojia 6alijioB B OI[EHKY
Conepxxanue Opranuzanus S3BIK Or1enka
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




