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Jlekcuveckue 0COOEHHOCTH MEPEeBOAA AHTJIMHCKOT0
HAYYHO-TEXHUYECKOI0 TEKCTA

Jlekcnuecknii cocTaB HAYYHO-TEXHHYECKUX TEKCTOB XapaKTepH3YeT-
CsS TIMPOKUM HCIOJIH30BAHUEM TEPMUHOB (CJIOB, CJIIOBOCOYETAHHUM,
(dpaz), ABJISAIOMIUXCSI HHCTPYMEHTOM, IPH MOMOIIH KOTOPOTO ONEPUPYIOT
HAYYHO-TEXHUYECKHUMH TOHATUSMHU, H OTHOCHUTEIHHO MAJbIM Pa3HO00-
pasueM JEKCHYECKUX TPYIIIL.

[log mepmunom moHUMAaETCs CIOBO WU CJIOBOCOYETAHHE JHOOOM
cdepbl ymnoTpeOlieHus, BBIpaXKalolllee Hay4yHOE IIOHSTHE, HUMEIOIIee
oTpeJieICHIEe W TPUTOJHOE K NMPUMEHEHWI0O B HayKe W TEeXHHKE. Bce
TEPMUHBI JIETATCS Ha MPOCTHIC, CIOXKHBIE M CIOBOCOYCTAHHSI. MOXKHO
BBIJICTIUTH OOIIICHAYYHBIE, OOIETEXHUICCKHE, OTPACIIEBBIC U Y3KOCIIEIH-
ajpHBIe TepMUHBL. OOIIeHayIHBIC W O0IMETeXHUNIECKAE TEPMUHBI — 3TO
TEPMHUHBI, UCTIOIB3YEMBIE B HECKOJIBKHX OO0JIACTAX HAYKH W TEXHUKH.
OtpaciieBble TEPMUHBI — HTO TEPMHHBI, IIPUCYIIIAE TOJIBKO OJHOW Ka-
KOH-TMOO0 OTpaciu 3HaHUHU. Y3KOCHEIHalbHbIe TEPMUHBI — 3TO TEPMHU-
HBI, IMEIOIIIE 3HAYSHUS, XapaKTepHbIe I KaKOH-TN00 CIeHaTbHOCTH
JIaHHOU OTpaciu.

[TockonbKy TEPMHHBI — 3TO CJIOBa WM YCTOWYHMBBIE CIIOBOCOYETA-
HUs, BBEIPAKAOIIHE CITCIIHaJbHbIe HAyYHBICE W TEXHHUYCCKHE ITOHSATHA,
MMO3TOMY WX CJEAYEeT MEePEBOJUTh MMEHHO COOTBETCTBYIOIIUM TEPMHU-
HOM, IIPUHATHIM B TEPMHUHOJIOTUYECKON CHCTEME TOTO SI3bIKa, Ha KOTO-
PBIN OCYIIECTBISIETCS MepeBoa. Beskue Apyrue crmocoObl mepeBoia, u3-
BECTHEBIE 110 TIEPEBOLY XYI0KECTBEHHON JTUTEPATyPhl — aHAJIOTH, CHHO-
HUMHUYECKHUE 3aMEHBL, ONMMCATENbHBIN MepeBo] U T.I.— IPHU HEPEeBOJE
TEPMHHA SBJISIFOTCS, KaK MMPaBUIIO, HEAOMYCTUMBIMH.

ITosiBiieHHME HOBBIX HAYYHBIX HJEH W HaMpaBJeHUN HCCIeIOBaHUH,
pa3paboTKa HOBOW TEXHHKH, CO3JAHHME HOBBIX TEXHOJOTHYECKUX IIPO-
LIECCOB TIPUBOJIAT K 00pa30BaHUIO HOBBIX TepMUHOB. Hambonee nHTEH-
CHBHOE TIOTIOJTHCHHE TEPMUHOJIOTMYECKOTO COCTaBa S3bIKa MPOUCXOIUT
32 CUET CJICIYIONTUX MPOIIECCOB:

1. Aggukcayusa, T.e. 0OpazoBaHue HOBHIX TEPMHHOB IYTEM MpH-
OaBIteHNs K KOPHEBBIM CJIOBaM MPUCTABOK ¥ Cy(PHUKCOB:



reasoner — OIOK pacCyXJeHuH (B cCHCTEMaX HCKYCCTBEHHOTO
WHTEJICKTA)

2.  OOpa3oBaHHE HOBBIX OJHOCIIOBHBIX TEPMHHOB IIyTeM C/1060-
Cl10YceHus, TIpU KOTOPOM JIBa WIIH OoJiee TepMHHA (FUITH MX OCHOBBI) CO-
CAUHAIOTCA B OJUH HOBBII TCPMUH!

flow + chart = flowchart —06n0K-cxema
3. Koneepcua cnopa i TepMrHa, C IOMOIIBIO KOTOPOH U3 Cyllie-
CTBYIOULIETO CJIOBa WJIM TEPMHMHA OOpa3yeTcsi HOBBIM TEPMHH, OTHOCS-
muics K Jpyroi 4acTH peun:
(CylIeCTBUTENHHOE) TIPOBOT
wire =

T (rmaros) TPOKIaAbIBaTh  MPOBOJI, MOHTHPOBATH
MIPOBOJKY

4. Hp}l.Mble 3aumcmeoeanua CJIOB U3 T'PEUYCCKOIo U JIATUHCKOT'O
SA3BIKOB:

locus — reoMETpUICCKOC MECTO TOYCK; MCCTOIIOJIOKCHUC

5.  Kombunayus nByx win 0ojiee U3 NePEYUCICHHBIX BBIIIE CIIOCO-
0OB:

tool changer — ycTpoicTBO (/17151) CMEHBI HHCTPYMEHTOB
6. OOpa3zoBaHUE CIONHCHBIX MEPMUHOI0ZUYECKUX TPYII TIyTeM
I0OABIICHUS yTOUHSIONMNX JIEBBIX U TPAaBBIX (MIPEIIOKHBIX) OMpEeie-

HUM K UCXOTHOMY CJIOBY:

box frame robot — po6oT, paboTaomuii B IPSIMOYTOIBHON (J1e-
KapTOBO¥) crcTeMe KOOpIUHAT

product of inertia — NICHTPOOCIKHBII MOMEHT WHEPITIH



strength of test — MOILHOCTb KPUTEPHS

[TockoiibKy B JTMHIBUCTHUYECKOM IUIAHE TEPMHHBI SIBJIIAIOTCA TaKUMU
K€ CIIOBaMU, KaK U BCE MPOYHUE CJIOBA SI3bIKA, UM CBONCTBEHHBI TE K€
SIBIICHHS, YTO M BCEM JIPYTHM CJIIOBaM:

1. MHOro3HAa4YHOCTH

AHIIMIACKUN CIOBapHBIA COCTaB OTIUYAETCS MHOTO3HAYHOCTHIO U
OMOHHMMHKOH. MHOT03HAYHOCTh TEPMHHA TIPOSBIIAETCSA B TOM, YTO OIUH
U TOT K€ TEPMUH HMMEET pPa3HOC 3HAYCHUC B MpEAeNiax Pa3HBIX HayK.
Hampumep:

power 1) MOUIHOCTD, SHeprus (Pu3nKa)
2) cTeneHb (MaTeMaTHKa)

valve 1) anekTpoHHas namna (paguoTEXHHUKA)
2) knama (MalIuHOBEICHHE)

CroxxHee 00CTOHUT A€JI0 TaM, TAEC OJUH M TOT e TePMHUH MMEET pa3-
HO€ 3HAa4YeHHE B IMpejeiax OJHOW W TOW XKe OTPaciId HAyKHd M TEXHHKH.
OTO ABIEHHE OYEHb XapaKTEpHO, B YACTHOCTH, AJS HA3BaHUM pa3ind-
HBIX JAeTaneld MamuH. Hampumep:

pin 1) mmuibka, MTUQT, YeKa, IIUTAHT
2) CTEpKEeHb, OCh
3) MITBIPB, BBIBOT

key 1) k1104, KHOTIKA, KJIABHUIIIA, TIEPEKITI0YATENb
2) mudp, Ko, yKazaTeidb K PEIICHUTO

To xe camoe sBIEHUE UMEET MECTO U NPU MEPEBOJE HA aHITIMHCKUM
SI3BIK ¢ pycckoro. Hampumep:

manunyasamop — manipulator, arm (mechanical arm), keyer,
positioner



OMORUMBL — DTO CIIOBA OAMHAKOBO 3ByYalllMe, HO PAa3INYarOIUECs
mo 3HaueHUio. CyIIecTBYIOT OMOHHMBI JIeKCHYecKre u Mopdomoruye-
ckue. [l WUIIOCTpaluy JIEKCUYECKUX OMOHHMMOB MOXKHO IPHBECTH
CIIeyFOIINE TPUMEPBHIL:

can 1) Mous ( TI1aroi)
2) OunoH, kecTsHas OaHKa, KOpoOKa (CyIecTBUTEIb-
HOE)
well 1) xoporo (Hapeuwne)

2) poAHHK, BOJIOEM, KapMaH (B MOJIOKKE), ITaxTa JTud-
Ta, CKBaKHMHA (CYIIECTBUTEIHLHOE)
3) OUTH KITIOYOM, XJIBIHYTh (TJ1aro)

K Mopdomornaeckim oMOHIMaM OTHOCSTCS CITOBA THTIA!

ground 1) Past Simple Tense nnu Past Participle ot riarona
“to grind”
2) OCHOBBIBATH (TJ1Ar0J)
3) TpyHT (CyIIECTBUTEIBHOER)

Mopdonornueckne OMOHUMBL Pa3IMYNATh JIETde, YeM JICKCHYECKHE,
TaK Kak B MPEIJIOKEHUSIX OHU OOBIYHO BBHITIOJHSIOT PAa3IUYHBIE CHHTAK-
cuueckue (QyHKINH.

2. CuHoHUMUSA

Jto siBlieHUe 00paTHOe OMOHUMUHN. CHHOHUMAaMH Ha3bIBAIOT JBa WU
HECKOIIbKO PA3JIMYHBIX CIIOB, 00JIAIAONIUX OJHUM U TEM K€ 3HAUCHUEM,
WY K€ OJM3KUMH 3HAYCHHSIMU.

pin-stud — mtut

AHIIMACKUN A3BIK 0YeHb OOraT CMHOHHMMAaMH. XOTd CHHOHHUMHKA B
00J1aCTH TEPMHUHOJIOTMH CUUTACTCS OTPHULATCIILHBIM SBJICHUEM, TEM HE
MeHee, C HEI0 MPUXOAMUTCS CTAJIKUBATHCSI, OCOOCHHO B MOJIOJIBIX, Pa3BH-
BAIOIMXCS 00JACTAX HAYKH M TEXHHWKH C eIlle HeyCTaHOBUBIIEHCS Tep-
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MuHosoruei. Ilpu nepeBone 0COOEHHO BaXKHO CIEIUTH 32 TEM, YTOObI HE
Ha3bIBAaTh OJHY U Ty € JeTallb Pa3HBIMH CJIOBaMU — HHA4Ye MOXET CO-
31aThCs BICUATIICHNE, YTO peydb UAET O pa3HBIX JeTasix. B Texauueckon
JHUTEpaType UMEIOT MECTO CIIy4au, KOrja B OJHOM M TOM k€ 000py/J0Ba-
HHUH MMEETCSI HECKOJIBKO CXO/IHBIX MPHOOPOB, BBHIIOIHSIONIMX OJHHAKO-
Bble (DYHKIIMHU; B OTOM CJIy4ae CIIeAyeT KaXIblii U3 HUX Ha3bIBaTh OJHAM
BIIOJIHE OMpPENENCHHBIM TEPMHHOM W CTPOTO IMPHICPKUBATHCS . ITOTO
Ha3BaHMS HA NPOTKEHWM BCEro TeKcTa. MHaue TroBops, COBEPIICHHO
HEOOXOMMBIM YCIIOBHEM IMEePEBO/Ia TEXHUUECKOW JTUTEPATYPHI SBISETCS
yHU(DUKAIHS TSPMUHOJIIOTHH, COOJIIOJICHNE SIUHCTBA B 0003HAUCHHIH TEX
WU UHBIX JIeTaleil 1 KOMIIOHEHTOB.

Heoaornsmel

Heonozuzm — 510 CIOBO (TEPMHUH), BO3HHKIIEE Jisi 00O3HAUYCHUS
HOBOTO MOHsATHA. Heomoruamel 0OBIMHO BO3HHMKAIOT Ha OCHOBE CYyIIeE-
CTBYIOIINX JIEKCHYECKUX JJIEMEHTOB (KOPHEH, CIOBOOOPa30BaTEIbHBIX
cyddukcoB u mp.), MOITOMY NpH NEPEBOAE HEOJOTH3MOB HEOOXOIUMO
YUUTHIBaTh 3HAUYEHHE BXOAALIMX B HUX JIGKCHYECKUX 3JIEMEHTOB. Tak,
HaIlpIMeEp, YacToe yIoTpedieHne clIoBa “fimes” B 3HAUCHUH «CHLOIbKO-
mo pa3zy TPUBENO K TIOSIBJICHUIO HOBOTO TJIaroJja fo times (yMHOMICUMYb) C
ero npou3BoAgHbIMH. C MOMOLIBIO MpoayKTHBHOro cyhdukca —ability
CO3JIaI0TCS HOBBIE CJIOBA, KOTOpPHIE BCE Hallle M 4alle BCTPEYAIOTCS B
crnenuanbHoOU nureparype. Hanpumep:

checkability — KOHTpOIENPUTOJHOCTH, TPOBEPSEMOCTh

TpynHee moasepraroTcsi NEPEBOAY HEOJIOTHU3Mbl, BO3HUKILIHME HAa OC-
HOBE UHOCTPAHHBIX 3aMMCTBOBAHUH U HA 3JI€MEHTAaX, B3SATHIX U3 UYKIBIX
HAy4YHO-TEXHUYECKOMY SI3bIKy JIEKCHYecKHX cioeB. OcoOeHHO MHOTO
HEOJIOTU3MOB BCTpeUaeTcs cpeny (UpMEHHBIX HAa3BaHWH, T.€. CHEIH(H-
YECKMX HAa3BaHUM TE€X WM WHBIX WU3JEIUNA W AETaleil, BBIMYCKaeMbIX
IaHHoW ¢Gupmol wim npennpustreM. [Ipu ux mepeBoge HEOOXOAMMO,
MIPEeXKIIe BCETO, YSICHUTH, UTO IMPEACTABIACT U3 ce0sl MaHHOE M3JEIHe U
MEPEeBOAUTh €r0 Ha3BaHUE, PYKOBOJCTBYSICH OOILICHIPUHATON TEPMUHO-
JIOTHEH.



«JIoKHBIE IPY3bsI NEPEBOIIUKA»

Hemanyio TpyaHOCT, B mpollecce MepeBoAa HAyYHO-TEXHUYECKOU
JUTEpaTypsl MPEACTABISIOT TAaK HA3BIBAEMBIE «I0MCHblE OpY3bsa nepe-
600uuKa». DTO TEPMHUHBI CO CXOAHOM BHeIIHeH GopMol, 3HaYEHHE KO-
TOPBIX B Pa3HBIX S3bIKaX B TOW WJIM MHOW CTENEHH HE COBIAAAIOT U TI0-
9TOMY MOTYT HAIIpaBUTh NMEPEBOAYMKA I10 JIOXKHOMY IIyTH. HaHpI/IMepZ

resin — cMoIla, a He pe3rHa

B coMHUTEIBHBIX Cllydadx MepeBOAYMK BCCTrJa NOJIKCH 3arjisiIHyTh B
CIIOBaph, YTOOBI BBISICHUTB, HE UMEETCS JIM TaM 3HaYeHHH, KOTOpPBIE OH
He 3HaeT. ClloBa, OTHOCSIIUECS K <JIOKHBIM JIPY3bsIM TEPEBOAUUKAY,

MOJKHO pa30UTh Ha TPH TPYIIIHL:

1. CnoBa, moxoxue Ha PyCCKUE, HO OTIMYAIOIIUECS OT HUX CBO-
KM 3HAY€HHUEM, HAIPUMED:

accurate — TOYHBIN, a HE AKKYpPaTHBIN
data — naunrle, a He 1aTa

2. CrnoBa, KOTOPBIE SBISIOTCS «I0NCHBIMU OPY3bIMU» TOJIBKO IS
OTIEIbHBIX CBOUX 3HAUECHUMN:

to control — ynpaBisaTh U KOHTPOJIUPOBATh
instrument — npuOOp M HHCTPYMEHT (My3bIKaJIbHBII)
3. CnoBa, KOTOpBIE BBOJAT B 3a0JIy’KICHHUE HEHCKYIIEHHOTO IIe-
peBoaUMKa Oaro/iaps BHEITHEMY CXOJCTBY C 0oJiee yIOTpeOUTENbHBIMU
CJIOBaMU, HaIllpuUMep:

insolation — vHconsAUud U insulation — M30Js1UA

complement — nonoIHEHNE U compliment — noxBana



bBpuraHckuii 1 aMepUKAHCKHUI
AHTJIHHCKHUH
ITepeBoisi HAYYHO-TEXHUYECKYIO JIUTEPATYPY, CAEAYET UMETh B BUIY
PacXOoXACHUS MEXIy TepMHUHOJorueH, mpuHsaToi B Aurmuu u B CIIA.

PaCXO)KILCHI/ISI OTHU MOT'YT OTHOCHUTLCH K

a) opghozpaghuu, nanpumep:

Amnenuiickoe Tepmun Amepuxanckoe
Hanucanue Hanucanue
gauge Kamop gage
to programme IpOrpaMMHUpPOBATh to program
catalogue KaTajor catalog
0) 1eKxcuke, HapuMeEp
Anenus Tepmun CIIIA
accumulator AKKyMYJISTOP storage battery
to earth 3a3eMIISATh to ground
spanner FacyHbI K04 wrench

IIpu nepeBojie PYCCKUX TEXHUYECKMX TEPMHHOB Ha aHTIUNUCKUN
SI3BIK JUUISI HAXOXIEHUS HSKBHUBAJICHTOB YacTO MPHUXOAUTCS MOJIH30BATHCS
pa3IMYHBIMU WCTOUYHMKAMU — aHTIUHCKUMH U aMepukaHckumu. Co-
BEPILIEHHO HEAOMYCTUMO B OZHOM M TOM K€ TEKCTE IOJIb30BAThCS BIIE-
peMeNIKy aHNIMACKUMU U aMEpUKaHCKUMHU TepMuHaMu. Het ocHoBaHuit
OTIaBaTh MpearnovYTeHrne OPUTAHCKUM MM aMEPUKAHCKUM TEpMHHAM —
BaYKHO JIMIITb COOJIIOJIATh MOCIIEA0BATENBHOCTh U Ha MPOTSHIKEHUH BCETO
TEKCTa MPHUIEPKUBATHCS MO0 TeX, INOO0 NPYTHX, TaK KaK HEMOCIeI0Ba-
TETBHOCTh M CMEIICHWE TEePMUHOJOTHH JI€30PUEHTHUPYET YHUTaTeNs,
CHIDKAeT KauecTBO MepeBo/ia U MHOIIa MOXKET MPUBECTH K HeJopazyMe-
HUIO.




Coxpauenus (a00peBuaTypbl)

XapakTepHOM 4epTOd COBPEMEHHOM aHIJIMHCKOW M aMepUKaHCKOU
Hay4YHO-TEXHUYECKON JIMTEPATYpPhl SABISAETCS WIMPOKOE HCIIOJIB30BAHUE
COKpallleHH, KOTOpbIe OBIBAIOT: HYKGEHHbIE, C/10206ble, CMEUIAHNbIE U

uyacmuviHnbsle.

1. Bykeennvle cokpaujenus — 3T0 camas paclpoCTpaHEHHas Ka-
teropust. OHU COCTOAT W3 HAYaJIbHBIX OYKB TEX CJIOB, KOTOPHIE OHH 3a-
MensitoT. Hanpumep:

cU control unit YCTpPOMCTBO YIIpaBIEHUS
RJ rotary joint BpalIaTelbHOE COUJICHEHUE
emf electromotive force UIEKTPOJIBIKYIIAs CHIa

2. B cnozogvix cokpawenuax yrnoTpedsioTCs HadaNbHbBIE CIOTH,
KOTOPBIE 3aMTUCHIBAIOTCS B BUJIE OJTHOTO CJIOBA, HATIPUMED:

logamp logarithmic amplifier JTorapuMUICCKAN yCHITNTETh
Telecom teleconference TEeJIEBU3NOHHASI KOHPEPEeHLINS
ComSat communication satel- | clyTHUK CBSI3H

lite

3. K emewmannvim oTHOCSTCS TaKue COKPAIICHHS], B COCTaB KOTO-
PBIX MOTYT BXOJAUTH OTACIbHBIC OYKBBI, CJIOTH, YKCIAa M yCIOBHBIE 3HA-

KH, HaIIpUMep:

T'L

transistor-transistor TPaH3UCTOPHO-
logic TPAH3UCTOPHBIE  JIOTHUSCKHE
CXEMBbI
i/dia inside diameter BHYTPEHHHI AHAMETP
H-bomb Hydrogen bomb BOJIOpOIHAsE GoMOa
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4. K yvacmuunvim OTHOCATCS YaCTUIHEIC COKpallCHUA U YCCUCHUA
CJIOBA THUIIA:

lab laboratory naboparopusi
max maximum MaKCHMYyM
fox toxic SITOBUTBIN

Kpome Toro, cokpamieHusi MOXHO MOAPA3AETUTh HA OOIIENPUHATHIC
U Takue, KOTOpble yMOTPeOISIOTCS TOJNBKO JaHHBIMU aBTOpaMH WM B
nmaHHoM Tekcte. [locnennue 00bIYHO pacupOBBIBAIOTCS B TEKCTE.

3HaHWEe COKpaIleHWH HEOOXOIWMO HE TOJBKO JIS MPaBUILHOM WX
pacuudpoBKH, HO U IS YMEJIOTO HX MPUMEHEHHS B COOCTBEHHOM IIepe-
Boje. CrnexyeT MMeTh B BUIY, YTO NPHUHSITHIE COKPAIIEHUS SBIAIOTCS
oQUIHaIHHBIMU U CTaHJAPTHBIMH U, CIIEZIOBATENBHO, HE IMOMJIEXKAT HU-
KaKHM ITPOM3BOJIBHBIM H3MEHEHHSAM U 3aMEHAM.

B nacrosmee Bpems HaOmogaeTcs pocT TEPMUHOJIOTHYECKUX COKpa-
IIEHUH — 3TO OOBACHIETCS CTPEMIICHUEM KpaTKO INepeaaTh MOHITHE B
SA3bIKe HAYKA W TeXHUKH. OOBIYHO B KOHIIE KaXKIOTO CIOBaps WMEETCS
CIHMCOK COKPAalICHWH M YCIIOBHBIX ~O0O3HAYEHHUH, KOTOPBIMH HYXHO
MIOJI30BATHCS IIPU MIEPEBOJIE.

Hay4Ho-TexHu4yeckue cjioBapu

Wznmano OoubIIOE KONHYECTBO CHEIUANBHBIX TEXHUYECKHX aHTJIO-
PYCCKHMX CIIOBapeH: 3JIEKTPOTEXHUUYECKUH, XUMUKO-TEXHOJOTHUECKUH,
CJIOBapH 110 TEXHOJIOTUU MAIIMHOCTPOSHHUS M METaIo00paboTKe, BhI-
YHCITUTEIHLHON TEXHHUKE, pOOOTOTEXHUKE, PAIUOIICKTPOHHKE U T.1. [1pu
MOJTB30BAaHUH ATHMH CIOBapsSIMH CIIEAyeT UMETh B BHIY, YTO OHH, KaK
IpaBuI0, COCTABJICHLI HE IO YHUCTO aH(baBI/ITHOMy IIpyuHOMITY, a 10 CME-
HIaHHOMY aji(paBUTHO-THE3A0BOMY HPUHIUMY. DTO 3HAYMT, YTO MPOU3-
BOJIHbIE TEPMHUHBI — CIIOBOCOYETAHUS JAIOTCA B OTHX CJIOBapsx HE B
nmopske andaBuTa, a B OJHOM THE3/E C BEIyIINM KOMIIOHEHTOM, OT KO-
TOpPOTO 3TH TEepMUHBI 00pa3oBaHbl. Hampumep, TepMunsl buffer unit,
exchanger unit, pilot unit, retriever unit, vice unit, etc cienyer UcKaTh
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oz c0BoM "unit". BHyTpu caMoro raesia 3Tv TEpMUHBI JAIOTCSA YXKE B
ajhaBUTHOM TOPSIKE.

[IpumeHeHue Takoro NPUHIMIIA JA€T BO3MOXKHOCTH HCIIONB30BATh
AHTJIO-PYCCKUE TEXHUYECKHE CIOBApH U AJIS IIEPEBO/Ia C PyCCKOTO A3bIKA
Ha aHTIUICKUI. DTO 0COOEHHO BaYKHO B CBSI3H C TEM, YTO CIIEIIHATBHBIX
PYCCKO-aHINIMMCKUX TEXHUYECKUX CIOBapel BhlylieHOo mMaio. [loaTomy
IIPU [IEPEBOJEC TEXHUUYECKOMN JINTEPATyphl HAa AHIVIMACKUHI SA3BIK IIPUXO-
JUTCSI OUEHBb 9aCTO MOJIb30BAThCS aHIVIO-PYCCKUMHU ClIOBapsAMH. Jlenaet-
Cs 9TO TakuM o0pa3oMm. JlomycTuM, Hy»KHO HAWTH aHTIUHCKAN SKBHUBa-
JIEHT PYCCKOTO TepMHUHa "“gedoman wiecmepua'. Ham HU3BeCTHO, UTO
"wecmepns, m.e. 3y6uamoe koreco” mo-aHrnuicku Oynet "gear”. Ot-
KpbIBaeM "AHIJIO-pYCCKUI CIIOBAPb MO TEXHOJIOTHU MAITHHOCTPOCHUS U
MeTamuioo0paboTku" Ha ciioBe "gear” W mpocMaTpuUBaeM IO HUM BCE
€ro NMpoU3BOJHBIE; CPEAN HUX HaxoauMm uckomoe "follower gear" — se-
0oMas wecmepHs.

HyxHO nMeTh B BHIy, YTO TEXHUYECKHE CIOBAPH BKIIOYAIOT HE BCIO
JIEKCUKY, KOTOpas MO>KET BCTPETUTHCS B HAYYHO-TEXHUYECKHUX TEKCTax,
a JIMIIb CHEeNHANbHYI0 TepMUHONOTHI0. UTo Kacaercs obuieynotpedu-
TEJIBHBIX CJIOB, BCTPEHYAIOIIMXCS B HAYyYHO-TEXHUYECKHX TEKCTaX, TO
OHM, KaKk NpaBUJIO, B CHEIMAIbHBIX CJIOBapsX HE 3aperHCTPUPOBAHBI.
[TosTOMy BakHO TPUOOPECTH HAaBBIK OJHOBPEMEHHOTO IOJb30BAHUS
CHELUAIBHBIM U O0IINM CIIOBAapEM.
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Cnucok HauboJ1ee ynmorpeOuTeIbHbIX COKpPALeHU I

e.g. exemple gratia |for example HanpHMep

etc. et cetera and so on M T.J.

i.e. id est that is T.C.

Viz videlicet namely a IMEHHO

ac (a.c.) alternating current MIEPEMEHHBIN TOK

ah ampere-hour amrep-4ac

amp ampere amrep

at. atomic ATOMHBII

at.wt atomic weight aTOMHBIH Bec

Bhp brake horsepower s¢dexTrBHAT MOITHOCTH

Cm centimeter CaHTHUMETP

Cps cycles per seconds repLbl; HEPHOJIBI B CEKYHIY

cu(b) cubic KyOHUCCKUIt

cucm cubic centimeter KyOHYeCKUH CaHTUMETP

cu ft cubic foot KyOudeckuii pyT

cu in cubic inch KyOHUYECKHii TI0iM

D (d) density IUIOTHOCTh

dc (d.c.) direct current MOCTOSTHHBIN TOK

Deg degree CTCICHb

Dia diameter JHaMeTp

emf electromotive force HIIEKTPOIBIDKYIIAS CHIIa

F Fahrenheit TemreparypHas mkaia @a-
peHrelita

Fig figure PHUCYHOK

Ft feet / foot dyThI / GyT

ft-1b foot-pound ¢dyTo-dyHT

h(r) hour qac

hp-hr horsepower-hour JIONIAMHAS CHJIA B 4ac

In inch IOUM

Km kilometer KUJIOMETP

Kw kilowatt KHJIOBATT

Lb (libra) pound ¢dyHT

Ib/sqft pound per square foot |yHT Ha KkBaapaTHBIH (yT

u micron MHUKpPOH

max maximum MaKCUMYM

min minimum MUHHMYM

13




Mm millimeter MUJUTAMETP

mps meters per second METpPOB B CEKYHIY

Psi pounds per square inch [¢hyHTOB Ha KBagpaTHBIN AIOHM
rev. revolution 0bopoT

r.m.s. root mean square CpEIHCKBAAPATUYHBII
r.p.m. revolutions per minute |00OPOTOB B MUHYTY
Sec second CeKyHZa

spgr specific gravity YAEIbHBIN Bec

sp vol specific volume YACTbHBIA 00beM

Sq square KBaJpaT / KBaJAPaTHBII
T temperature TeMIeparypa

A% volt, volume BOJIBT, 00BEM

Vol volume 00BeM

W(w) watt BaTT

Wt watt, weight BaTT, BEC

Yd yard SIpA

00CTOSITENICTBO  MTOJICIKALICE
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Kparkuii rpaMMaTu4ecKui CIIpaBOYHUK

CTpyKTypa NpocTOoro noBeCTBOBATEILHOI0

0

I

NpeaI0KeHUus
11 I v
CKa3yeMo€ JOIOJIHECHHUE 00CTOSATENHCTBO

onpegeneHuve




1. HpI/IcyTCTBI/Ie MNOJICIKAIICTO U CKa3yeMoro 00s13aTENBHO.

2. Toaaexamee MOXET OBITh BRIPAXKEHO CYIIECTBUTEIBHBIM, JTHY-
HBIM MECTOMMEHHEM, YKa3aTeJIbHBIM MECTOMMEHHMEM, HEOIPEICIEHHO-
JUYHBIMH MECTOUMEHUAMHU, OE3THYHBIM it, HHQUHUTUBOM, T€PYHIUEM.

3. Cka3yeMoe — 3TO WIEH MPEAIOKCHIS, 0003HAYAIONTUH TO, ITO
TOBOpUTCS 0 moanexanieMm. CkazyeMoe ObIBACT MPOCTHIM U COCTABHBIM;
COCTaBHOE CKa3yeMOe MOXET OBITh COCTABHBIM TJIATOJIBHBIM M COCTaB-
HBIM MMEHHBIM. JIF000¥ THI CKazyemoro Bcerna HAYMHAeTCs C JIMYHOU
dopMBI THarona, KoTopas yKaspIBaeT Ha JIUI0, YHCIIO, BPEMsI, 3aJI0T U
HaKJIOHCHMUE.

4. OmnpeaesieHue Bcerja OTHOCUTCS K cyllecTBUTENbHOMY. OHO He
HUMECT MMOCTOAHHOI'O MECTA B MPEAJIOKCHUU, TaK KaK MOXKET OIIPEACTIATH
000 YieH MpeJIOKeHHs, BBIPaXCHHBINH CyIIeCTBUTENbHBIM. Ompere-
JICHHWE, B 3aBUCHMOCTH OT CHOC00a €ro BBIPaKEHHS, MOKET CTOSATh KaK
Tiepe]] ONpeIeIIeMbIM CJIOBOM, TaK U TIOCJE HETro.

5. UroObl onpenenuTh CHHTAaKCUYECKYI0 (DYHKIHUIO CI0Ba, HEOOXO-
OUMO CHeNaTh aHajiu3 NPEeAsOKEHHUs, KOTOPBIA ClieyeT HAauuHaTh C

HaXO0XJICHHUS CKa3yeMOoro. Ero nerko pacCrio3HaTs I10:

a) BCIIOMOTaTEeNbHBIM IJ1arojiaM (B JIHYHON (opMme)

to be — am, is, are; was, were
to have —  have, has; had
to do — do, does; did
shall, will
11

Electric motors/ are preferred/ in systems with lighter loads.

I
Recent research/ has developed/ a tactile sensor array.
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II
This inert core/ does not contribute/ directly to the properties of
the element, both electrical and chemical.

1T
These robots/ will employ/ a GPS navigation device.

0) MOJAJIBHBIM Trilarojiam:
can( could); may (might); must ( to be (to)); should, ought

11
Chemical energy/ can be converted/ into electrical energy direct-

by.
11
To do so we/ must make/ use of an electrical cell.

B) HApCUUSIMH HEOMPEIEIICHHOTO BPEMEHH, KOTOPBIE COMYTCTRY-
IOT CKa3yeMoOMY:

always, already, often, seldom, sometimes, usually, generally,
commonly, never, ever

II
Thus, the current in a conductor/ always produces/ magnetic field
surrounding or linking with the conductor.

F) HnoIeKaneMy, BBIPAXKCHHOMY JIMYHBIM MECTOMMEHHEM B
HMCHHUTCIIBPHOM ITaJICKEC:

L, he, she, it, we, you, they

I
They/ perform/the useful functions of the robot.



) Oecnpe/UIoKHOMY JOMOJHEHHIO, BBIPRKCHHOMY CYIIECTBH-
TeTHLHBIM B OOINEM IMajexe M JIMIHBIM MECTOMMEHHEM B
o0bekTHOM Taziexe (me, him, her, it, us, you, them):

I
These robots/ require/ some combination of navigation hardware
and software.

€) BTOpOii (hopMe HEMPaBMUIIHHBIX TJIarOJIOB!

11
W. Gilbert, the English physician and physicist, /wrote/ about at-
traction as well as repulsion in connection with the experiments
on magnetism.

K) TpaMMaTHIECKOMY OKOHYaHHIO ‘‘-§(-es)”, “-ed’’:

I
The invention of the electric cell/ opened/ the way for the use of
continuously flowing current.

IIpumeyanmne:

1) okoHuaHHE —S(-€S) MOKET OBITH (POPMATBHBIM MPU3HAKOM CY-
IIECTBUTEIBHOTO BO MHOXKECTBEHHOM YHCIIE.

I I v
Their studies begin in September.

2) okoHYaHHE -ed MOXeET ObITh (pOpMabLHBIM PU3HAKOM TpPETher
¢dopmsl (V3) IpaBUIBLHOTO TJIAT0JIA.

I Vi II
Any gas contained in a vessel/ exerts/ pressure.

6. Kaxaplit wieH npeioskeHnss MOKeT OBITh BRIPAXKEH OAHHUM CJIO-
BOM WJIM TPyIIOH cIOB. I'pynma cJIoB, COCTOAIIAs U3 HECKOIBKUX CYILE-
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CTBUTENHHBIX (WM CYIIECTBUTENBHBIX W TNpUJIaraTellbHbIX), HE pasfe-
JICHHBIX HU TPEAJIOTOM, HH apTHKJIEM, HU 3HAKOM TPENHHAHNUS, Ha3bIBa-
ercs UMEHHOMU T'PYIIIOU. Ha nayano WMEHHOW TPYHIBI YacTO
YKa3bIBaeT MPEIJIOT, apTUKIIh MM 3aMEHSIOIINE apTUKIIb APyTHE OIpe-
JIENNTENN, HapuMep, MPUTSHKAaTeIbHbIe, YKa3aTeIbHble, HeOoIpeaeeH-
HbIC WJIM OTPULATCIbHBIE MECCTOMMCHUA, YUCIIUTCIIBHBIC U OP. HepeBOI[
MMEHHOM rpynnbl CJIEAYCT HAYMHATL C IMOCJICAHCTO CYHIECTBUTCIILHOTO,
a MPEANIECTBYIONIUE CYIIECTBUTEIbHBIC-OMPEEICHUs MOXKHO TIepEeBO-
INTD:
a) MpHJIAraTeNbHbBIM:
gear train — 3y0uaras nepenaya
0) CYIIECTBUTEIILHBIM B POAUTEILHOM TIaIekKe:
cylinder head — ronoBka nuIuHIpa

B) CYIIECTBUTEIHHBIM C TIPEITOTOM:

surface-lift device — ycTpoHCTBO Uil TOABEMA TUIOCKUX H3-
i) 05071

compression strength — POYHOCTD Ha CKATHE
T) OJHHUM TEPMHUHOB:

shock absorber — nemudep

AHaJII/I3 CJOKHOI'O HpeI[.]IO)KCHI/Iﬂ
1. Cl0XXHOCOYMHEHHOE MPEIIOKEHHE COCTOUT U3 JABYX WIH OoJiee
MPOCTHIX MPEIIOKEHUH, KOTOPHIC COSIUHSIIOTCS MEXIY COOOH ¢ TOMO-

b0 COYMHUTENLHBIX COI030B and, but, or u np., mubo 6e3 Hux. Crox-
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HOCOYMHCHHOC IPCAJIOKCHUC AHAJIU3UPYCTCA TaK KE, KaK U IPOCTOC
IIPENJIOKECHUC.

I I I I
Dynamics/ deals/ with objects in movement and/ statics/ studies/

bodies in a state of rest, that is, a state of equilibrium.

[vHamuka paccmaTpuBaeT NPeaMETbl B ABWKEHUW, a CTaTUKa WU3yyaeT
Tena B COCTOSIHWM NOKOS, T.€. B COCTOSIHAM PAaBHOBECHS.

I 11 I I
The laboratory/ is well equipped/, it/ has/ all the necessary equip-

ment.

Nabopatopus xopowwo 060pyaoBaHa, B Hell eCTb Bce Heobxoanumoe 06o-
pyaoBaHue.

2.  CnoXXHOMOMYHMHEHHOE TMPEITIOKCHIE COCTOUT W3 TJIABHOTO H
OJIHOTO WJIM HECKOJbKUX MPHUAATOYHBIX TpeianoxkeHuit. [Ipunatounoe
MPEeUIOKESHNUE PUCOCTUHACTCS K TITABHOMY TTPH MTOMOIIIH:

a) IIOAYNHUTCIIbHBIX COKO30B:
because, as, if, whether, since, after, before u ap

Any moving object performs work because it is moving.

TNtoboit fBKyLLMiACS NpeaMeT BbIMONHsieT paboTy, NOTOMY YTO Haxo-
QUTCA B ABVKEHUN.

0) COIO3HBIX CJIOB:
who(m), what, which, that (koTopsiii), where u ap
Mechanics is the science which studies motion and forces.

MexaHuka — 3T0 HayKa, KoTopas U3y4vaeT BMxeHne 1 CUnbl.
19



B) Oeccoro3HOH CBS3M (MPUAATOYHBIC OIPEISIUTEIbHBIE U JI0-
mosHUTENbHbIC). [Ipr3HakoM 0eccoro3HON CBSI3M MPHIATOYHO-
ro ONPEACTUTEIHHOTO MPEJIOKEHUS ABISIETCS CTBHIK JABYX CY-
IIECTBUTENBHBIX WIH CYIIECTBUTEIHLHOIO W JIMYHOTO MECTO-
MMEHHS B IMEHUTEIFHOM TaJexKe.

The properties of carbon steels depend on the quantity of car-
bon they contain.

CBoiicTBa YIrnMepoAnCTbIX CTaneil 3aBUCAT OT KOnM4ecTBa yriepoaa,
KOTOpOEe OHU cofepxar.

IIpumeyanue:
1) Coto3HbIe CITOBa OTIMYAIOTCS OT COIO30B TEM, YTO HE TOJBKO
CBA3BIBAIOT MPUAATOYHOC IMPEIJIOKCHUEC C IJIaBHBIM, HO U BXOJAT B CO-

CTaB MPpUAATOYHOTO MMPCAJIOKCHU B Ka4CCTBC OAHOTO U3 €TI0 YJICHOB.

2) IIpennor B KOHIIE MPUAATOYHOTO OMPEICTUTEILHOTO MPEIIONKE-
HUSL OTHOCUTCS K COIO3HOMY CJIOBY, KOTOPOE MOAPA3yMEBAETCS.

The instrument/ we are talking about/ is very accurate.
Mpubop, 0 KOTOPOM Mbl CENYaC rOBOPUM, O4EHB TOUHBIN.
3) Kaxzaoe npuaaTodHoe NpeioKeHne 3aHUMaeT B TJIABHOM IpeJ-
JIOKEHUHU MECTO OTPENENIECHHOI0 YieHa MPEIOKEHUS U IOITOMY MOXKET
OBITH:

a) MPHUIATOYHBIM-TIOAIEKALIUM:

I II
That work is a form of energy/ is not difficult to prove.

To, 4yT0 paboTta — 370 (hopma SHepriK, HETPYAHO AOKa3aTb.

20



0) MpUAaTOYHBIM-CKa3yeMbIM (MMEHHas 4acTh). OHO CTOUT IOCIe
TJIaroia-CBSA3KH, 3aHMMas MECTO WMEHHOW YacTH CKa3yeMmoro, u
BBOJIUTCSI COFO30M HJIM COIO3HBIM CIIOBOM:

I 11
The difficulty/ is whether we shall be able to solve this prob-
lem.

TpyOHOCTb 3aKMYaeTCs B TOM, CMOXEM J Mbl PeLUUTb 8Ty npobne-
My.

B) MpUuaAaTOYHBIM-AONOJIHUTCIIbHBIM !

I 1 I
We/ know/ that there are numerous forms of energy.

Ham n3BeCTHO, YTO CyLLECTBYKOT MHOFOYNCTIEHHbIE (DOPMbI SHEPTUN.

r) TPUAATOYHBIM OOCTOSTETLCTBEHHBIM. OHO MOXXET Npenle-
CTBOBAThb MOMJIEXKAILEMY WU CTOATH B KOHLE CJIIOXKHOTO MPEIIIO-
xkeHus. Kak mpaBuio, Takue MpeIoKEeHUsT BBOAATCA COX03aMU U
MOTYT BBITIOJHATh (DYHKIHMHM OOCTOSATENLCTBA BPEMEHH, MECTa,
YCJIOBHSL, LU, IPUYUH:

0 I II
When the body is capable of performing work/ it/ possesses /
I
energy.

Korga teno cnocobHo cosepLunTb paboTy, OHO 0bnafaeT aHeprue.

I I 111 | A%
Any moving object/ performs/ work/ simply because it is mov-

ing.
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Mobon gBmxyLMiMca NpeaMeT BbINOMHAET paboTy NpocTo NOTOMY,
YTO OH [IBVXETCH.

1) TIPUIATOYHBIM-OITPEACTUTETHHBIM

I I I omnp.
Statics/ studies/ the forces that keep an object in equilibrium.

CraTika W3y4yaeT CWnbl, KOTOpble YAEpXWBalOT MpeameT B
paBHOBECUM.

I omp. I
The problem the scientists work at/ was of great significance.

Mpobrema, Hag KOTopoi paboTanu y4YeHble, MENa OrPOMHOE 3Haue-
Hue.

NudusuTus

NudpunutuB — 510 HenmuuHast Qopma riaronia, KOTopas Ha3bIBaeT
JIECTBUE, HO HE YKAa3bIBAaeT Ha JUI0, YUCIO U HakjIoHeHue. Dopmaib-
HBIH MPU3HAK WHOUHUTHBA — YacTHUIIA ‘70", KOTOpas B HEKOTOPBIX CITy-
Yasx oIyckaercs. B aHTIMHCKOM S3bIKe MMEIOTCS CIeAYIoIne (HOpMbI
MH(QHUHUTHBA!

Active Voice Passive Voice
Simple to use to be used
Continuous to be using —
Perfect to have used to have been used
Perfect Continuous to have been using —
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[lepeBon nH(UHUTHBA HA PYCCKUHN SI3BIK 3aBUCHUT OT €ro (pYHKUIHUH B
NPEIJIOKESHUU:

1. Toanexamero. CTOUT B Hayayie MPEAJIOKEHUS MEpE] CKazye-
MBIM, TIEPEBOJIUTCS Ha PYCCKUU SI3BIK HEOMpeIeIeHHOW GopMoii Timarosa
WA CYIIIECTBUTEIIHHBIM.

To complete this laboratory experiment will not take much
time.

3aBeplUeHe 3Toro NabopaTopHOro 3KCrepuUMeHTa He 3aiiMeT MHOro
BPEMEH.

2. YacTH cKa3zyeMoro:

a) IMEHHOW YacTH COCTaBHOTO MMEHHOTO CKa3yeMoro IMocje Tia-
roja-cBs3ku to be. IlepeBoautcs HeonpeneneHHOM GopMoii Taaroia uin
CYIIECTBUTEIHHBIM.

The task is to keep low pressure.
3agaya 3aKni4aeTcs B NoaaepkaHum HIU3KOTO AaBNEHNs

0) COCTaBHOTO TJIAr0JFHOTO CKa3yeMOTo IOCJIe MOJAIBHBIX TJIaro-
JIOB M WX OJKBUBAJICHTOB, @ TAaKKe IJIArojioB, 0003HAYAIOUIMX HAyallo,
NPOIOJDKEHHUE MITH KOHEL ACHCTBHSI.

The vibration must be eliminated.

Bubpalyto HyxXHo (cniegyeT) ycTpaHuUTb.

1t is to be remembered that atoms interact with each other.
Hy>KHO MOMHITB, 4TO ATOMbI B3aUMOAEICTBYHOT YT C APYTOM.

The temperature begins to rise sharply.

Temnepatypa HauMHaEeT Pe3ko NOBbILIATHCS.
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3. Jomounenus (mpocroro). IlepeBonurcs HeonpeneneHHONH GopMoit
rJarosa.

He wanted to take part in the conference.
OH XOTen NPUHSATb y4aCTIE B KOHAEPEHLUN.
4. OO0OcTosiTeqbCTBA:

a) meau. OtBeyaer Ha Borpoc "mis dero?", "c Kakoi 1enbro?".
MoskeT BBOIUTHCS corozamu''in order (to)" u''so as (to)". DTH coro3bI
TaK)kKe MOTYT BBOJIUTh MHOUHUTUB C OTPUIIATEIHLHON YacThIek not. Ile-
peBoauTCs Ha pycckuil SI3BbIK nHpMHUTHBOM c cotozamu JJISI TOI'O
YTOBbI; UTOBbI unu oTraaroJbHbIMU CYIIECTBUTEIBHBIMU C MPE-
sorom JJISL.

(In order) to understand the phenomenon the laws of motion
should be considered.

Ytobbl MOHATL 3TO ABMEHWE (ANS NMOHUMAHMS 3TOTO SBMEHMS), HEobXo-
AMMO PacCMOTPETb 3aKOHbI JBIKEHNS.

0) caeacrBusi. B »T0li QyHKIMH MHQUHUTHB COOTHOCHTCS C
HapeuusiMu too - ciumkom; enough, sufficiently- nocrarouno. Mudu-
HUTHB MMEET MOZAJIbHBIM OTTEHOK BO3MOXHOCTH M IIEPEBOAUTCS Ha
PYCCKHUH SI3BIK HEOmpemeaeHHou dopmoii rimarona ¢ corozom UTOBDI,
JJIS TOI'O UTOBBI u ¢ 106aBIeHHEM TJ1arojia «Modb.

The foundation is too unstable to install existing machines.

OcHoBaHve CIMLLKOM HeYCTONMBO, YTOBbI MOXHO BbINo YCTaHaBMMBaTh Cy-
LLieCTBYtOLLIEe 060pYA0BaHMe.

5.  Onpenenennsi. CTOUT TOCIIE OIMPEAENISEMOTO CYIIECTBUTEILHOIO U
MOJKET TIEPEBOIUTHCS Ha PYCCKHIA SI3bIK:

a) CylIeCTBUTENbHBIM (KOT/1a MHGUHUTHB B aKTHBHOM 3aJI0TE):
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Gases have the ability to become ionized.
["a3bl 06r13aK0T CIOCOBHOCTBLIO K MOHW3ALIM.

0) HeompeaegeHHoi ¢opMoii riaroaa (korga MHOUHATHB B ak-
TUBHOM 3aJI0T€):

Energy is defined as the capacity to do work.
OHeprus onpeaensercs, kak BO3MOXHOCTb coepLlaTh paboty.

B) MPUIATOYHBIM ONpeJe/UTeIbHbIM Npe/II0KeHneM (Koraa 1H-
(MHUTUB B CTpagaTeIbHOM 3aJI0re), CKa3yeMoe KOTOPOTro uMme-
€T OTTEHOK JOJDKEHCTBOBAHUS, BO3MOXXHOCTU MU OyIyIIEero
BpPEMEHHU:

The machine to be assembled is very complicated.

MexaHuam, KOTOpb I HyKHO (MOXHO, ByyT ) COBMpaTh, O4EHb CTIOMKHII.
This is the problem to be solved.

310 — Npobriema, KOTOPYHO (Hy>KHO) MOXHO PeLLMTE.

IIpumeyanmue:

1. Kak omnpenenenne K MOpsAAKOBBIM YHCIUTENBHBIM U K NpHJIAra-
TesbHOMY «last» MHQUHUTHB mepeBoANTCS JTUYHOW (opMoii riarona B
TOM BpPEMEHH, B KOTOPOM CTOMUT CKa3yeMOe aHITIUHCKOIO MPeI0KEHHS.

Newton was the first to discover the basic laws of motion.

HbtoTOH NepBbIM OTKPbIST OCHOBHbIE 3aKOHbI ABMKEHWUA.

2. Ecnu nHQUHATHB B QYHKIHU OTpeeNIeHUs] BEIPAXKEH TI1arojioM,
COOTBETCTBYIOLINI 3KBUBAIEHT KOTOPOTO B PYCCKOM SI3bIKE TpeOyeT Io-
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cie cebs npeayiora, To 3TOT OpPEAIor MpU MEPEBOAC Ha pYCCKI/Iﬁ SA3BIK
CTaBUTCA IEPE] COFO3HBIM CJIIOBOM «KOTOpLIfI)).

Here are some more figures to be referred to later.

BoT eLwé Heckonbko Lndp, Ha KoTopble ByayT CChbINaThCA No3xe.

Ci10:kHBIC 000POTHI ¢ UHPUHUTHBOM

I. ChoxHoe noajexaniee
(wiu UmeHuTENbHBIN NaexK ¢ HHPUHUTUBOM)

C0:xHO0e€ moaJjieskalee

Hoanexamee Nundunntus

JOJI2DKHO OBITh BBIPa’XCHO:

1. JIuunoii popMoii FIIarojoB B cTpagaTeNbHOM 3allore, 0003HAYA-
IONUX YMCTBEHHYIO JICATENBHOCTh, UYYBCTBEHHOE BOCIpHUATHE: to as-
sume, to believe, to consider, to claim, to expect, to find, to know, to
say, to suppose, to think, to feel, to hear, to see, to notice, to observe,
to watch, to prove (1oka3biBaTh), to state, to report, to estimate u ap.

2. Jlm4noit QopMoii TIIaroyioB B JCHCTBHUTENLHOM 3aiore: to ap-
pear, to seem, to happen, to prove (oka3piBaThcsi), to turn out.

3. ['maromom-cBs3koi to be, 32 KOTOPBIM CIEAYIOT MpHIIaraTeIbHbIE:
likely, unlikely, certain, sure.

BosmoxHbl Ba criocoba TepeBoga 000poTa «CIO0XKHOE IMOJIekKa-
iee:
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1. TlepeBon HauMHAETCS CO CKAa3yeMOTO, KOTOPOE MEPEBOAUTCS HE-
OnpeIeIEHHO-TTMYHBIM MTPENIOKEHHEM (COOTBETCTBYET 3-My JIUILYy MHO-
JKECTBEHHOTO YHCIIa, HAPUMED, COOOWAIOM, NPeONONCUIY, U3BECTNHO T
1.11.). CaM 000pOT MEPEBOAUTCS MPUAATOYHBIM JOMOIHUTEILHBIM TIPE/I-
JIO)KEHUEM C COIO30M umo (pexke umodsl, KaK), B KOTOPOM HHOHUHUTUB
CTaHOBUTCS CKa3yCMbIM.

2. Tlopsimok CIIOB aHTIMKACKOTO MPEATIOKEHUS COXpaHsIeTcsl, HHPU-
HHUTUB NEPEBOJUTCS CKa3yeMbIM, a CKa3yeMOe aHIIMICKOIo IIpeasioxKe-
HUS TIEPEBOJIUTCS BBOJHBIM MPEIOKEHNEM C COI030M KaK.

The prices are expected to fall.

OxwpgatoT, 4To LeHbl ynapyT (byayT nagatb).
LleHbl, kak oxumaatoT, ynagyT (OyayT nagatb).

This reaction turned out to lead to good results.

Okasanochb, YTo 3Ta peakuus JaéT XopoLune pesynbTarbl.
OTa peakumsl, kak 0kasanocb, 4aéT XopoLune pesynbTaTbl.

IIpumeuyanmue:

1. T'maroxn to find B 060poTe «CIIOXKHOE MOIUIEKAIIEE» JacTo Iepe-
BOJIUTCS «OKa3bIBATHCSI.

Coal was found to be rather abrasive.
Okasanocb, YTO yrornb MMEET XopoLwne abpasnBHbIE CBOACTBA.
2. Ecmm B 060poTe «CIIOKHOE TOJIeXkKAIee» Taroa to prove CTOUT
B aKTHUBHOM 3aJI10I'¢, OH UMECT 3HAYCHUC «OKa3bIBaThLCA», €CJINU B CTpaada-
TCJIIBHOM 3aJIOTC, TO OH O3HA4YacCT «JOKa3bIBATH».

Gold proved to be unattacked by moisture.

Okasanocs, YTO Ha 30M10TO He ,EleI7ICTByeT Bnara.
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Gold was proven to be unattacked by moisture.
[okasanu, 4To Ha 30M0TO He AeCTBYET Bnara.

3. Eciim B mpeanokeHUH ¢ 000pPOTOM «CJIOXKHOE MOJUIeKaIee) 3a
CKa3yeMbIM CJIeIyeT JOMONHEHHE ¢ MpeayioroM by, a 3areM UHPHUHUTHB,
TO IPH MEPEBOJE HA PYCCKUH SA3BIK 3TO AOMOIHEHHWE CTAHOBHUTCS MOAJIC-
AaLIUM TJIABHOTO NPEUIOKEHMS, a IJIaroJl B CTpajaTeIbHOM 3ajlore 3a-
MCHACTCA IIaroJioM B aKTUBHOM 3aJI0I'C U CTAHOBUTCA CKa3yE€MbIM IJIaB-
HOTO MPEJIOKEHHUS.

The goods are reported by the sellers to have been shipped on
Friday.

MocTaBLLMKM COOBLLAOT, YTO TOBAPLI BbINK OTIPYKEHbI B NATHULLY.

II. Caoxxaoe gomoJiHeHue
(mau O0beKTHBIN Na/Ie:K ¢ HHPUHUTHBOM)

CJ10:KHO€ 10TI0JIHEHU e

Moanexamiee Crka3zyemoe JonosiHenue Unpunntus

BBIPAXKEHO CYIIECTBH-
Bcerga B

TEIBHBEIM B 00IIEM
aKTHBHOM

Najgexe Wid JIUYHBIM
3ajore

MECTOMMEHUEM B 00b-

CKTHOM ITaZICKC

JOJIDKHO OBITH BBIPA’XCHO IJ1arojiaMu:

1. Mmuenus, cyxneHus, npeanojoxenus: to assume, to believe, to
consider, to expect, to find, to know, to prove, to suppose, to show, to
think u np.
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2. UyscTBeHHOTO BOCTpHUATHS (MOCTe HUX WH()UHUTUB CTOUT 0e3
JacTHIIBI «to»): to see, to hear, to feel, to notice, to observe, to watch.

3. Kemanus, mpock0bI, TpeOOBaHUS, IpUKa3aHus: to want, to wish,
to desire, to like (would/should like), to require, to order u mp.

4. Pa3pemenus, no3osieHus: to allow, to permit, to enable.
5. Ilpunyxngenus (nocne riarona to make mHQUHUTHUB Bcerna

crout Oe3 yacTHIlBI «to»): to make, to cause, to force.

O0OpOT «CIIOKHOE JIOTIOTHEHUE» TIOCJE TIAroJIOB . TEpPBBIX TPEX
TPYII TIEPEBOAUTCS MPUIATOYHBIM JOMOHUTSIHHBIM TPETOKEHUEM C
coro3aMu umo, umobwl, xax. [Ipu 3TOM ITOTIOIHEHHE CTAaHOBUTCS IIOIIC-
JKAIUM, 2 UHOUHUTHB — CKa3yEeMbIM MPUAATOYHOTO TPEJI0KCHUSI.

The ancients thought a molecule to be the smallest particle of a
substance.

AHTUYHbIE YYEHble AyManu, YTO MOMNekyna — 3TO HaUMeHbluas Ya-
CTULa BellecTBa.

During the experiment they saw the temperature fall rapidly.

Bo Bpems onbiTa OHW BMAENM, YTo (Kak) Temnepatypa BeiCTpo naga-
na.

We wanted them to take part in the conference.
Mbl XOTenu, YToObl OHU NPUHSINN y4acTIe B KOH(EPEHLIUM.
[Ipu mepeBoae Ha PYCCKHH S3bIK 000pOTa «CIIOKHOE JIOTIOTHEHUE)

IOCJI€ TJ1arojoB fo make, to cause, to force, KaK IMpaBUJIO, COXPAHACTCA
IIOPsAA 0K CJIOB aHTJIHICKOTO IIPENJIOKCHUA.
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An increase in temperature makes particles of any substance
move more rapidly.

MoBbilLeHWe TemnepaTypbl 3acTaBnseT YacTuubl N6Oro BeliecTsa
ABUraTbCsi BbicTpee.

IIpu mepeBoae 060pOTa «CIOKHOE AOMOJHEHHE» II0C/IE IJIarojoB fo
allow, to enable, to permit moxHo:

1) coXpaHUTh MOPSAOK CIOB AHIVIMHCKOTO MPEUIOKEHUS, €CITH
WH(OUHUTHB UMeeT POpPMY aKTUBHOTO 3aJI0Ta;

This enabled the scientists to state the laws of planetary mo-
tion.

370 N03BONMIO Y4EHBIM CHOPMYNMPOBATL 3aKOHbI ABWKEHMS Mia-
HeT.

2) mepeBOAMTh MH(QHUHUTHB Cpa3y IIOCIE CKa3yeMoro, €clid OH
nmeeT GopMy CTpaaaTesIEHOTO 3aJI0Ta;

This enabled the laws of planetary motion to be stated.

OTO NO3BONMAO C(*)OpMyj'IVIpOBaTb 3aKOHbI IBUXEHKNA NniiaHeT.

NudunnTuBHbIi 000pOT ¢ peaoromM «for»

Ob6oport «for+cymecrBuTesibHOE (nam MeCTOUMeHMe)
+UH(PUHETHBY» MIPENICTABISIET COOON SMHYI0 CHHTAKCUYECKYIO TPYIIITY,
B KOTOpOH JeiicTBHe, BHIpA)KEHHOE HH()DHHUTHUBOM, MPOU3BOIUT JHUIIO
WK TpeaMeT, 0003HAYCHHOE JITAaHHBIM CYIIECTBUTEIBHBIM WM MECTO-
UMEHHUEM.

O6opotr «for + cymecTBuTebHOE + HH(PUHUTHBY» BBITIOTHSICT
(GYHKIMM Pa3IMYHBIX YJICHOB MPEIoXeHHus (B HAyYHO-TEXHUYECCKOU
JUTEepaType 4aile BCero (YHKIMH OOCTOSATEIBCTBA ILEAM WIH CIEH-
CTBHA).
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Ha pycckuii si3bIk 3TOT 000pOT NEepeBOIUTCS HEONpeAenEHHON op-
MOH IJ1aroJyia Win MpUAaTOYHBIM IPEATIOKESHUEM, MTOAJIEKALIM KOTOPO-
rO CTAaHOBUTCS CYHIECTBHTEIBHOE WM MECTOMMEHHE 3TOro 000opoTa, a
CKa3yeMbIM — WH(GHUHUTHUB, IPU 3TOM Ipeasior «for» omyckaercs.

1t is necessary for the reaction to be accelerated.
Heobxoammo yCKOpUTb peakumio
There must be two objects involved for a force to exist.

Heobxoanmo Hanuune ABYX NpenMeToB Anst TOFo, YTObI CyLecTBo-
Bana cuna.

IpuyacTne

IpuyacTue — 310 HenmmuHas (opma riarona, KoTtopas oOiagaer
IIpU3HaKaMu, KakK NpujiaraTre€jibHOro, TaK H TIJiaroJja. K rnaromsHBIM
CBOWCTBAaM MPHYACTUSI OTHOCUTCS €TO CMOCOOHOCTh UMETh MPSMOE J0-
HOJIHEHUE, ONPEIEISATHCS HapeuneM 1 HMeTh (hOpMbI BpeMeHH (KOTOpoe
HOCHT OTHOCUTEJBHBIN XapaKTep) ! 3aJIora.

®opMbI IpUYACTHUS

Participle I Participle 11
Simple Perfect (or Past Participle)
Active . .
Voice asking having asked —
Pas.swe being asked | having been asked asked
Voice

[Ipryactie B aHINIMIICKOM TPEUIOKEHUH MOXKET BBIIONHATH (YHK-
1117078
1) nesoro unu npasoro onpexaenenus (Participle I, Simple, Parti-
ciple II);
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2) obcrosTenbeTBa (Bce POpMBI IPUIACTHSA).

DyHKIHA onpeae/IeHUs

1. Participle I, Simple, Active Voice 6e3 MOsSCHSIOMUX CIIOB, KaK
HpaBI/IJIO, CTOUT nepen OHpC,[[CHSlGMI:IM CYHICCTBI/ITGJII:HBIM nu HepCBOI[I/IT-
Cs Ha PYCCKUU SI3bIK MIPUYACTUEM JIECUCTBUTEIBLHOTO 3aJ10ra HACTOSIIEr0
BpEMCHU.

The distance from the initial point to the travelling body is
called the co-ordinate of the body.

PaccTosiHe 0T HayanbHOM TOYKM [0 OBWXYLLEroca tena Ha3blBaeTca
KOOp,ElMHaTOVI 3TOro tena.

2. Participle I, Simple, Passive Voice B QyHkunu ompeneneHus
ynoTpebisiercs: pexxe, yem Participle I, Active Voice u, kak mpasuio,
CTOMT IIOCJIE OTIPEEIIIEMOro CyIecTBUTeIbHOr0. [lepeBomurcs Ha pyc-
CKUH S3BIK NMPUYACTUSIMH, OKAHYMBAIOLIAMUCS Ha —Mblil W —Ulicst
(-6uiuticst), AU TPUJATOUYHBIM ONPEACTUTEIHHBIM MIPEATOKCHUEM.

The investigations being carried out were of great importance.

MpoBoauMble. (MPOBOAMBLUMECS) WCCMELOBaHNS WMenu Gonbluoe
3HaueHue.

3. Participle II, Passive Voice B ¢ynkimu onpeneneHust 6e3 mo-
SICHSIFOITTIIX. CJIOB MOXET CTOSITh KaK TIOCTIE OIpPEAeNIeMOro CYIIeCTBU-
TETBHOr0, TaK W Tepea HuM. [lepeBoAuTCS Ha PYCCKH SI3BIK CTpajaa-
TEABHBIM MPUYACTUEM C OKOHYAHUEM —Hbil, ~Mblli, -Mblii.

The problem considered

was of great interest.
The considered problem
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PaccmoTpeHHas
pobnema npegcTasnsna 60nbLIOR UHTEpEC.
PaccmatpuBaemas

IIpumeyanue:
1. IlpuyacTHBIA 000POT, T.€. MPUIACTHE C MOSCHIIOMUMHA CIIOBAMH,
B (DYHKIIUU OTPEICICHUSI CTOUT, KaK IMPAaBWIIO, MOCIE OMPEISaIEMOTO
CYIIECTBUTEIHLHOTO U IEPEBOUTCS HA PYCCKUM A3BIK COOTBETCTBYIOITUM
MPUYACTHBIM 00OPOTOM WJIM MPHIATOYHBIM OIPENETUTEIHHBIM TPEIIIO-
KEHUEM.
Electrons forming an atom are in motion.
OneKTPOHbI, 06pa3ytoLLMe aToM, HaXOAATCS B ABKEHMM.
The problems discussed at the conference were interesting.
Mpobnembl, 06CyxaeHHbIE Ha KOHGEPEHLMM, ObINN MHTEPECHBIMM.
2.  OpuHOYHBIE TpUYACTHS B (DYHKIIUHM OIIPEICICHUS, CTOSIIUC B

AHTJIMMCKOM SI3BIKE I10CTIC ONpEeACIACMOro CymECTBUTEIBHOIO, IIPU TIC-
PEBOAC CTABATCA NEPE OIIPEACTIACMBIM CIIOBOM.

The substance obtained was pure.
lMony4yeHHoe BeLLecTBO bbINo YACTLIM (He cogepxaro npuMecen).
3. B ¢ynknuu npasoro onpexaeinenus Participle I, o6pazoBanHoe
OT TJaroJoB, UMEIOIIUX TOcie cedsl MPEAsIor, IepEeBOJUTCS Ha PyCCKUN
SI3BIK ONIPEICTUTEIBHBIM IPHIATOYHBIM TIPEUIOKCHUEM, HAUNHAIOIINM-
Csl C COOTBETCTBYIOIIETO MpEJIora, KOTOPHId CTAaBUTCS Tepell OTHOCH-
TEJILHBIM MECTOMMEHUEM «KOMMOPbBIILY.

The data referred to in this paper ore reliable.

ﬂaHHbIe, Ha KOTOpbI€ CCbINakTCA, 3aCnyXnsatT 4OBEPUA.
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4. Ecnu nocine rnaroibHON (OPMBI ¢ OKOHYAHUEM —ed CTOUT TIpe-
JIOT ¢ TOCJIEAYIOIIMM CYIIECTBUTEIBHBIM, TO 3TO, KaK IpaBuio, Partici-
ple II.

The work performed by this scientist showed good results.
PaboTa, BbINONHEHHAs 3TVM YYEHbIM, [ana XopoLune pesynbTarbi.
5. Ecnu B mpennoxeHWH PSIOM CTOAT JBE IJIarojibHbie (OPMBI €
OKOHYaHHEM —ed, TO mepBas (popMa, KaK MPaBHIIO, SIBISETCS MPUIACTH-
eM B (yHKLUH ONpeeieHusl, a BTopas — ckazyeMblM B Past Simple.

The substance obtained contained some admixtures.

MonyyeHHoe BELeCTBO CoAepXkarno NpUMECH.

DyHKIHA 00CTOATEIHLCTBA

1. Participle I, Simple, Active Voice B pyHKITHH 00CTOATETHCTBA
MIEPEBOIUTCS JICCTIPUIACTHEM HECOBEPIIIEHHOTO BUAA (YTO Aenas?) Wiu
NPUAATOYHBIM OOCTOSITENICTBEHHBIM IpeuIokeHneM. B aroii QyHkmn
JaHHasi (opMa MPUYACTHUS YacTO HMEET Tepen coOoi corw3bl when,
while. B »sToM & ciydae BO3MOXEH TME€pPEeBOA C  IPEAJIOrOM
npu+cyuecmaumenvHoe.

When working with the microorganisms we found that they
produced a variety of antibiotics.

Mbl  ybeamnuce,
Pabotas ¢ MukpoopraHuamamu 4TO OHW  Bblpa-
Mpu paboTe ¢ MUKpOOpraHn3Mamm GaTbiBalT  pas-
Korga Mbl pabotani ¢ MikpoopraHuamamm NMYHbIE  aHTUBMO-
TUKN.
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2. Participle I, Perfect, Active Voice B ¢pyHKunu 00CTOSTENHCTBA
NEPEeBOOUTCS Ha PYCCKHH S3BIK AEENPUYACTHEM COBEPIIEHHOIO BHIA
(uTO caenas?) WIKM MPUIATOYHBIM OOCTOSATENLCTBEHHBIM MPEINIOKEHUEM
C COIO30M «70CIe MO20 KAK».

Having passed a short distance the car stopped.

lMpoitas KOPOTKOe PacCTosiHME, aBTOMOBUITL OCTAHOBWIICS.
Mocne Toro kak aBTOMOOMIb MPOLUEN KOPOTKOE pPacCTosHWE, OH
OCTaHOBUIICS.

3. Participle I, Simple, Passive Voice B hyHKIInu 00CcTOSATENECTBA
MEPEBOAUTCS Ha PYCCKHUU S3BIK, KaK MPABHJIO, MPHIATOYHBIM OOCTOS-
TEJILCTBEHHBIM MPEIUIOKEHHEM, B KOTOPOM aHIIMHCKOE MPUYACTHE CTa-
HOBUTCA CKa3yCMBbIM.

Being invited too late he could nottake part in the conference.

Tak Kak ero npurnacunin CAMLIKOM NO3AHO, OH HE CMOT MPUHSITb y4a-
CTHe B KOHGEPEHLUM.

4. Participle I, Perfect, Passive Voice B pyHKkinu 00CTOATEIHCTBA
MEPEBOAUTCS HA PYCCKUN  S3BIK  MPHAATOYHBIM OOCTOSATEIBCTBEHHBIM
MPETIOKECHUEM C COIO30M «HOCIE MO20 KAKY.

Having been tested the new equipment was installed in the
shops.

[Mocne Toro kak HoBoe 0bOpyaoBaHUE GbiNo UCMBITAHO, €ro yCTaHo-
BUNW B LiEXaXx.

5. Participle II, Passive Voice B (yHKIIME 00CTOSTENHCTBA, KaK
MIPaBUIIO, BBOAUTCS coro3aMu when, while — xorna, if — ecnu, unless
— €CIU... He, until — moka...He, though — xots u ap. [lpuuactHele
000pOTHI C TPEeANIeCTBYIONINMH COI03aMHU TIEPEBOIATCS HAa PYCCKHU
SA3BIK NPUAATOYHBIM O6CTO§ITCJ’IBCTBCHHI)IM MMpEeaJIOKEHUEM C COOTBET-
CTBYIOIIUM COIO30M HWJIA OTIJIATOJBHBIM CYIIECTBUTENBHBIM C TPEIIO-
ramMu «npuy (I CO030B when, while), «bezy (s corosa unless).
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When heated, magnetized steel loses its magnetism.

Kor,u,a HaMarHM4eHHylo Ctanb HarpeBaloT, OHa TepAeT CBOM MarHUT-
Hble CBOWCTBA.

I'IpM HarpeeaHMn HaMarHW4YeHHaa CTallb TEPAET CBOM MarHuUTHblE
CBOWCTBA.

Unless heated this substance does not melt.

Ecrm BELLEeCTBO HE HarpeBatoT, OHO HE NNAaBUTCA.

IIpumeyanmue:

1. Participle II ¢ mpenmecTByOIMM COI030M as B (QyHKIHH 00-
CTOSATENBCTBA TIEPEBOJAUTCSA OOBIYHO KPaTKOW (HOpMOI CTpagaTeabHOro
MIPUYACTHS C COIO3AMH «KAKY, «MAK, KAK».

He solved the problem as stated above.
OH pewnn 3Ty 3adady KaK yka3aHo BbiLLE.

2. Participle II ot rnaromnos fo give, fo see, to state B GyHKIIMHA 00-
CTOSITENILCTBA, CTOSIICTO B Hayalle MPEJIOKECHHUS, TIEPEBOJUTCS CIETY-
IOIIUM 00pa3oMm:

given — eCli TaHO; €CIIN UMEETCS; IPH YCIOBUU
Seen — €cIIi paccMaTpHUBAaTh

Stated — eci cOpPMyITUPOBATH

Given the weight and the specific gravity of a body you can
calculate its volume.

Ecnu faH (MmeeTcs) BeC W yaenbHbI BEC Tena, Bbl MOXETE BblYMC-
NUTb €ro 0ObEM.
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He3aBucuMblii IPUYaCTHBIA 000pOT

310 000pOT, B KOTOPOM IEpPEN MPUYACTUEM CTOUT CYIIECTBUTEIHHOE
B 00IIeM majexe WM JUIHOE MECTOMMEHHE B MMEHHTEIHHOM Tasiexe,
T.€. CTOUT CBOE COOCTBEHHOE MOAJIEKAIee, OTIUYHOE OT MOAJIEKAIIETO
BCETro MpeiokeHnsd. K 3ToMy mojuiexamieMy W OTHOCUTCSI IEHCTBHE,
BBIpa)XEHHOE MpUYacTHeM. He3aBHCHMBINH MPUYACTHBIN 000POT JIorHye-
CKM CBSI3aH C MPEIJIOKCHWEM M BBINONHACT B HEM (YHKUUIO OOCTOS-
TesbeTBa. HesaBucuMblil mpuyacTHBI 000pOT BCerAa OTACACTCS 3aris-
TOM M MOKET CTOSITh B HAYAJIE MIIU B KOHLIE TIPEIOKEHUS.

Ecnu He3aBHCHMBIN MPUYACTHBI 000POT CTOUT B HAYAJIE HPEAJIONKE-
HUSI, TO OH NEPEeBOJUTCS HA PYCCKUH SA3BIK MPUAATOYHBIM OOCTOSTEIb-
CTBEHHBIM IIPEUIOKEHUEM C COIO3aMU: K020d, eCciu; Mak Kak, nocie
moeo, Kax, Xoms 1 op.

Eciu He3aBUCUMBIN NPUYACTHBIH 00OPOT CTOUT B KOHIIC MPEIONKE-
HUS, TO OH IIEPEBOAUTCS CAMOCTOATEIbHBIM MPENIOKEHUEM C COIO3aMMU:
a, u, Ho, npuyém uiu 6e3 HuX.

B oboux cinyyasx mpudactie NepeBOAMTCS THYHON (HopMOH riiarona
B (D)YHKLIMH CKa3yeMOTO.

The road conditions being unchanged, the automobile can
travel at a constant speed.

Kor,qa (eCJ'IVI) [JOPOXHble YCNoBUA HE N3MEHAIOTCA, aBTOMOOUMb MO-
XET ABuratbCq C MOCTOSAHHOM CKOPOCTbHO.
The term «speed» means the rate of motion, the term «veloci-

ty» meaning the speed in a definite direction.

TepMuH «Speed» O3Ha4aeT TeMn [OBWKEHWUS, a TEPMUH «velocity»
03Ha4aeT CKOPOCTb B ONPEeAeneHHOM HanpaBneHum.

IIpumeyanmue.
HezaBucuMblii mpuyacTHBIE 000POT MOXKET BBOAHUTHCS MPEIIOTOM

With, KOTODBI Ha PYCCKHUH S3bIK HE IIEPEBOAUTCSL.
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With the experiments having been carried out, they started new
investigations.

lMocne TOro kak onbIThl BbINK 3aKOHYEHbI, OHU HAa4anu HOBbIE Ucche-

[OBaHUS.
I'epynamit
Simple Perfect
Active Voice using having used
Passive Voice being used having been used

I'epynamii — »>T0 HemnuHas (opma TIiaroja, coBmaaaromas ¢ ¢op-
mamu nprdactus I (Simple u Perfect) u oGiagaromas cBoiicTBamMu, Kak
riarojia, Tak M cyllecTBHTeNbHOrOo. Kak rmarosibHas ¢opma, repyHaui
MOYET BBIpaXKaTh KaTETOPHHU 3aJI0Ta U BPEMEHH, MOXKET UMETh Ipu cebe
IpsAMOE IONOJHEHHE U OIpenensiThcs HapeuneM. K MMEHHBIM CBOM-
CTBaM IrepyHAHS OTHOCSTCS CJelyIoIIne:

1) mepen repyHaueM MOXKET CTOSITh IPEAJIOT;

2) TepyHIWI0 MOMET MPEAIIeCTBOBATH CYIIECTBUTEIHLHOE B 00-
IIeM WU IPUTSKATETIHHOM MajieKe WIN NMPUTSHKATEIbHOE Me-
CTOUMEHHE;

3) TepyHOMII MOXET BBINOJHATH TaKW€ >X€ CHHTAKCHYECKHE
(YHKLIMH, YTO M CYILIECTBHTENILHOE, T.€. QYHKIHIO IOAJIeKa-
[IEr0, YacTH CKa3yeMOro, IOIMOJHEHHUS, OOCTOSATENbCTBA U
OTIPEIENICHHUS.

DyHKIMH TePYHIUS WIH TepyHIUaIbHOro o0opora (T.€. TepyHIus ¢
3aBHCHMBIM CIIOBOM) B TIPEUIOKCHUH:

1. Momnexamero. B Toii (GyHKIMM repyHAMN TEPEBOIUTCS Ha
PYCCKHIA A3BIK OTIIIATOJIBHBIM CYIIECTBUTENBHBIM UIH HHOUHUTHBOM.
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Lifting this heavy weight is impossible without necessary ap-
pliances.

[MogHsATHeE 3TOrO TSKENOro rpy3a HEBO3MOXHO 6e3  WCronb-

30BaHWs HEOBXOAMMbIX Mpu-
[MoOHATb 3TOT TSHKENBIN rpy3 CrocoBReHuIt.

2. YacTH cKa3zyemoro:

a) COCTABHOI0 MMEHHOIO IIocie riarona «fo be» W coueTaHus
rinarona «fe be» c npennoramu for v against. B 3Toii QyHKUUU repyH-
Ui NIEPEBOANTCS HAa PYCCKHUM SI3BIK OTIJIArOJbHBIM CYIIECTBUTEIIBHBIM
Wi UHQUHUTUBOM, a IIOCJIe NPEUIOroB for U against — MpUOATOUYHBIM
MIPEI0KEHNEM.

One of the effects of heat is changing a solid into liquid.

OAWH 13 pe3ynbTaToB BO3AENCTBIUS Tenna — 370 NpeBpalleHmre TBEp-
1070 Tena B XUIKOCTb.

They are for discussing this problem as soon as possible.
OHw 3a 10, 4TOOBI 3Ty Npobnemy obcyannm kak MOXHO BbicTpee.

0) COCTABHOTO IJIAr0JILHOTO TIOCIIC TJIAroiOB, YKA3bIBAIOIIMX Ha
HAYaJo, MPOJA0JKEHNE WITH KOHEII IpoIiecca, a TAaKXkKe Mocye IIIaroyioB fo
like, to love, to hate, to prefer, to avoid, to enjoy n iociie coueTaHuii to
be worth..., to be busy... .

They have finished discussing the results of the experiment.
OHw okoHYMNM 0BCyxaaTh pesynbTaThl AKCNEPUMEHTA.

He likes taking part in conferences

EMy HpaBuTCS NPUHMMATL Y4acTue B KOH(EPEHLMSX.
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He was busy drawing up a contract.

OH ObIN 3aHAT COCTABNEHNEM KOHTPaKTA.

JonoaHeHnusi npamozo u npednoxcrnozo. B 31oit pyHKIMH Te-

PYHAMH MOKHO NEPEBOIUTH OTIJIArOJIBHBIM CYIIECTBUTEIBHBIM, HH(H-
HUTUBOM WIH NIPUAATOYHBIM JOIOIHUTENIBHBIM IIPEII0KEHUEM.

This forging press needs repairing.
OTOT LWITAMMNOBOYHbIN Nnpecc Hy>XOaeTcqa B PEMOHTE.
He insisted on using these substances inthe experiment.

OH HacTauBan Ha UCMoNb30BaHWUK 3TUX BELLIECTB B S3KCNEPUMEHTE.

O6cTosTeabecTBa. B 3T0#1 QyHKIMK Tepen repyHAnEM Bceraa

CTOWT TIPEJIOT: in — TIpH, BO BpeMsl, B IPOIEcce; on — Tociie, 1o; by
— TIpU TIOMOIIH, TTOCPECTBOM, MyTEM; dafter — mocne; before — no,
niepen; without — 06es3.... [lepeBoauTCs MeenpuvacTueM U pexe Cylie-
CTBUTEIHHBIM C TIPEIJIOTOM, WU JTUYHOW (pOopMOii Tirarosia B mpHUIATOU-
HOM HpCIL.HO)KCHI/II/I.

40

In solving the problem he made some mistakes.

Mpw peleHnn (PeLuas) 3agaym OH LONYCTUN HECKOMBKO OLUMOOK.
On reaching the boiling point the water temperature is no
longer increased.

MMocne pocTikeHns (JOCTUrHYB) TOYKM KWMEHUs TemnepaTypa BOAbl
PorblLe He NoBbILLAETCS.

One can perform work by lifting a weight.

MoxHo coBepLuMTb paboTy, NogHMMas (NOCPEACTBOM NOAHSITUS) Tpy-
3a.



Gas volume can be changed without changing its temperature.

ObbEM rasa MOXHO M3MEHUTb, He M3MeHsis (6e3 W3MeHeHus) ero
TEMNEpaTypbI.

5. Ompenenenus. Onpeaenser CyIIeCTBUTEIbHOE U, KaK MPaBUIIO,
BBOIUTCA mpenajorom of (pexe mpemiorom for). IlepeBoautcst Ha pyc-
CKHUIl S3bIK CYILIECTBUTEIBHBIM B POAUTENHHOM Majexe, HHOUHUTHBOM
WIW IPUJIATOYHBIM TPEATIOKCHUEM.

There are different methods of obtaining forgings.
CyLLECTBYIOT pa3nuyHble METOAbI NOMyYEHMS LITAMMOBOK.
Energy is defined as capacity for doing work.

SHepFMﬂ onpenendaeTcs, Kak BOSMOXHOCTb BbINOJTHATb pa60Ty.

A thermometer is an instrument for measuring temperature.

TepmomMeTp — 3T0 NpKBOpP 1S M3MepeHUs TemnepaTypbl.

I'epyHauajibHbIH KOMILIEKC
(CJI0:KHBIN TepyHANAJIbHBIN 000POT)

Crosiiee mepe TepyHIUEM CYIIECTBUTEIILHOE B OOIIEM WM TIPUTS-
JKaTeIbHOM MaJeKe MM NPUTSDKATEIbHOE MECTOMMEHHE yKa3bIBaeT Ha
IpeaMeT WM JIMLO, IPOU3BOAALIEEe ACHCTBHE, KOTOPOE BBIPAXKEHO Ie-
pyHaueM. Takoil CIOXHBII 00OPOT MOXXKHO Ha3BaTh T'epyHIUAITBHBIM
KOMILJIEKCOM, KOTOPBIH MOXET BBHINOJIHATh B NPEATIONKECHUH (YHKLHUIO
[10/IeKAIIer0, IMEHHON 4acTH COCTaBHOTO MMEHHOTO CKa3yeMoro, I0-
MTOJTHEHMSI, 00CTOSTENBCTBA, onpeaeneHus. Kak mpaBumno, repyHanaib-
HBI KOMILJIEKC TIEPEBOAMTCS Ha PYCCKHUU S3BIK MPUIAATOYHBIM MPEAJIO-
JKEHHEM, TPHYEM CYLIECTBUTENBHOE B OOILEM WJIM NPHUTHKATEILHOM
MaJIeKe WIH MPUTHKATENbHOE MECTOMMEHHE COOTBETCTBYET B PYCCKOM
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A3BIKE TOAJISKAIIEMY NMPUAATOYHOTO MPEIJIOKEHUS, @ TEPyHANN — cKa-
3yeMoMy.

We know of || work and energy being closely related.
Mol 3Haem, 4To paboTa 1 3Heprus TECHO CBA3aHbI Mexay Cob0M.

1. Newton’s having formulated this law || was of great im-
portance.

To, yto W. HblOTOH chopmynupoBan 3TOT 3aKOH, MMESI0 OrpPOMHOE
3Ha4eHue.

IIpumeuanne:

1. Tlocne Takux riaronoB Kak fo like, to dislike, to prefer B xaue-
CTBE OTOJTHEHUS MOJKET YIIOTPEOIATHCSA KaK TepyHINH, TaK U MHOUHU-
THB:

1 like skiing in winter.
1 like to ski in winter.

2. Tlocme Takmx IJIarojioB Kak fo avoid, to intend, to need, to mind
(603pasrcams), to remember, to enjoy, to require, to finish, to excuse, to
deny, to forgive, cannot help, to postpone B xauecTBe AOMOJHEHUS YIIO-
TpeOIsIeTCs TOMBKO TepyH NN,

Would you mind my smoking?

3. T'narousl to stop, to forget B 3aBUCHMOCTH OT TOTO, CIEIYyeT JIh
32 HUMU TepyHANH WM HHOUHUTHB NMEIOT pa3HOe 3HAUEHHE:

He stopped to speak to me.

OH ocTaHoBMNCS, 4TOObI MOrOBOPUTL CO MHOMA.
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He stopped speaking.

OH nepecman pasz2oeapugame.

CpaBHeHuUe repyHIusi U NIPUYACTHSA

Iepynamii

IIpuyacTue

Heating copper wire from 0° to
100° increases its resistance by

3

= | 40%.

5]

% ) V4

= | HarpeBaHne MegHOW NPOBOMOKM

S |or 0° go 100° yBenuumeaet eé

= conpoTusnexne Ha 40%.

o In heating copper wire from | Heating copper wire from 0°

2 | Oo to 1000 its resistance is in- | to 1 00° we increase its re-

2 | creased by 40%. sistance by 40%.

S

& | Mpwn HarpeBaHun MedHo npoBo- | HarpeBasi MeHylo MPOBOIOKY

S | noku ot 0° go 100° eé conpoTus- | 0° go 100°, mbl yBenuuuBaem

8 neHvie yennunsaeTca Ha 40%. eé conpotusnexne Ha 40%.
The boiling point of water is | Boiling water is changing

S | one hundred- degrees Centi- | into steam.

c: grade.

2 Kunswasa Boga npespalyaetcs

8. |"Touka kunenus sogbl — 100 rpa- | B nap.

&' | aycos Lienscus.
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Text 1

What is Mechatronics?

HPOCMOTPMTG TeKCT U BbINOJIHUTEe creayouine 3agaHus.

44

WUcnonb3ya aneKTpoHHbIA cnosapb “Lingvo”, nepesegute cnepyto-
LyMe CroBa U CIOBOCOYETaHUA U 3aNOMHUTE UX:

mechatronics actuator
breed software
intelligent product advancement
engineering design MEMS
approach methodology
synergistic integration to accelerate
constituent component smart product
to comprise to utilize
sensor

Ykaxute cnocob cnoBoo6pa3oBaHus crieayowux CnoB 1 nepeseguTe
MX Ha PYCCKUM A3bIK:

natural; evolutionary; philosophical; certainly; revolutionary; re-
ality; integration; various; acquisition; growth; advancement;
microprocessor; redesign; application; wireless; development

MepeBegute cnegylolwme MMeHHble rpynnbl, obpallas BHUMaHUE Ha
nepeBog CroB B (hyHKLMK onpefeneHus:

computer system; systems modeling; data acquisition; mecha-
tronics system; sensor and actuator development; adaptive con-
trol methodology; real-time programming method; smart product
development



VL.

Vil

VIIL.

Bbinuwute M3 BTOpOro abs3aua MHTepHauuoHanbHble cnosa. lpo-
BepbTe UX NPOU3HOLLEHUE U NepeBoA No CHoBapH.

BbinuwuTte U3 nepeoro ab3aua npeanoxeHus co cNoBom ‘one”, onpe-
AenuTe ero pyHKLUUIO U NepeBeanTe NPEANOXeHMEe Ha PyCCKUI A3bIK.

MepeBeauTe cnepyowme npeanoxeHns, obpawas BHUMaHWe Ha ne-
peBog cnosa “it’ B pasHbIX hYHKUUAX:

1. It was in the 1970s when the term “mechatronics” came into use.

2. It is very difficult to define mechatronics as it integrates a wide
number of different disciplines.

3. It is understood that mechatronics integrates mechanical, electri-
cal and computer systems.

4. Tt was the invention of the microprocessor that greatly influ-
enced the design of mechanical and mechatronics systems.

13 nepeoro a63aua BbINUwWMTE CKasyeMble B CTPpaaaTerlbHOM 3anore,
onpepenuTe UX Bpems U nepeBeanTe BMeCTe C OTHOCALMMUCS K HUM
noanexawmumu.

ﬂpoaHanusupyﬁTe nocrsiegHee npeanoxeHne nepsoro a63aua, onpe-
AenuTe TUNbI NPMAATOYHbIX NPeasIOKEeHNI M CNOCobLI MX NpUcoeau-
HEHUA K rMaBHOMY NPEANOoKEeHMIO.
Ha3oBuTe chopmy cnegyrowmx UHOMHNTUBOB:
to be coined; to have designed; to define; to have been under-
stood; to be studying; to be provided; to accelerate; to have been

utilized

MepeBeauTe cnepywowwme NpeanoxeHusi, obpalwias BHUMaHUE Ha UH-
huHUMUBHI:

1. Engineers and scientists from all fields of study can contribute to
mechatronics.
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2. To understand the role of mechatronics in different disciplines it
is necessary to characterize its components.

3. The application of MEMS and new programming methods will
help to advance microprocessors and microcontrollers.

4. The Internet is a technology to be used in combination with
wireless technology.

5. Many engineering products that integrate mechanical and elec-
trical systems can be classified as mechatronic systems.

6. It is very difficult to define mechatronics as it integrates a wide
number of different disciplines.

MepeBeanTe TEKCT C y4ETOM BbINOSNHEHHbIX 3aAaHuiA. MepBbin ab3ay
nepeBeanTe MMCbMEHHO.

1. Mechatronics, the term was coined in Japan in the 1970s, has
evolved over the past 25 years and has led to a special breed of in-
telligent products. What is mechatronics? It is a natural stage in the
evolutionary process of modern engineering design. For some engi-
neers, mechatronics is nothing new, and, for others, it is a philo-
sophical approach to design that serves as a guide for their activi-
ties. Certainly, mechatronics is an evolutionary process, not a revo-
lutionary one. It is clear that ‘an exact definition of mechatronics
does not exist, but in reality, one is not needed. It is understood that
mechatronics is .about the synergistic integration of mechanical,
electrical and computer systems. One can understand the extent that
mechatronics reaches into various disciplines by characterizing the
constituent components comprising mechatronics, which include (i)
physical systems modeling, (ii) sensors and actuators, (iii) signals
and systems, (iv) computers and logic systems, and (v) software and
data acquisition. Engineers and scientists from all fields of study
can contribute to mechatronics.

2. In the future, growth in mechatronic systems will be fueled
by the growth in the constituent areas. Advancements in traditional
disciplines fuel growth of mechatronics systems by providing “ena-
bling technologies”. For example, the invention of the microproces-
sor had a profound effect on the redesign of mechanical systems and
design of new mechatronics systems. We should expect continued



advancements in cost-effective microprocessors and microcontrol-
lers, sensor and actuator development enabled by advancements in
applications of MEMS, adaptive control methodologies and real-
time programming methods, networking and wireless technologies.
The continued rapid development in these areas will only accelerate
the pace of smart product development. The Internet is a technology
that, when utilized in combination with wireless technology, may
also lead to new mechatronic products.

Xll. CoepuHuTte crnoBa cneBa C UX onpeAeneHMAMN cnpaBsa:

1. process a. a method of doing something or
2. approach dealing with a problem
3. system b. one of several parts that together
4. component make up a whole machine or system
5. software c. practical purpose for which a ma-
6. technology chine, idea etc can be used, or the
7. design act of using it for this
8. application d. a series of development or events
9. development that produce gradual change
10.advancement e. knowledge about scientific or indus-
trial methods or the use of these
methods

f. a group of related parts that work
together as a whole for a particular
purpose

g. the way that something has been
planned and made including its ap-
pearance, how it works

h. the act or result of making a product
or design better and more advanced

i. aset of programs that you put into a
computer when you want it to do
particular jobs

j. progress or development in your
level of knowledge
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Xlll. HazoBuTe aHrnuiickue aKBUBanNeHTbI:

0COOBINl BUJ HHTEIUIEKTYyaJbHOTO MPOAYKTa; CHHEPTrHYecKoe
00beIMHEHNE MEXaHUYECKHUX, AJIEKTPOHHBIX U KOMIBIOTEPHBIX
CHCTEM; COCTaBHbIE YaCTH; IPOTpaMMHOE oOecredeHue U coop
JIAHHBIX; IPOCKTUPOBAHUE HOBBIX MEXAaTPOHHBIX CUCTEM; pa3pa-
00TKa JaTYUKOB U MCIIOJHUTENBHBIX MEXaHU3MOB; YCKOPSITb X0
Pa3BUTHUSA UHTEIIEKTYAIBHOIO IIPOIYKTA.

XIV. BctaBbTe nogxoasaime cnoBa U3 NpeanoxeHHbIX HAXe:

technology (2) disciplines combination
mechanical to improve microprocessor
engineering mechatronics science

control techniques areas

systems

Mechatronics is a synergistic ... of precision ..., electronic ... and ...
systems. It is one of the most dynamically developing fields of ... and ...
. The word “...” appeared for the first time in Japan in 1969. The aim of
mechatronics is ... the functionality of technical ... . It contains too
many related mechatronic ... that cover many well-known ... such as
electrical engineering, power electronics, digital ..., ... technology and
other ... .

XV. TepeBeauTe Ha aHTMMACKNIA A3bIK:

1. MexaTtpoHuKa — 3T0 HOBOE HalpaBJIEHUE COBPEMEHHOI HayKU U
TEXHHUKH, KOTOPOE CTPEMUTEIHHO Pa3BUBAETCS B MOCIEIHUE Je-
CATHIIETUS BO BCEM MHUpE.

2. Mexarponuka 6asupyercs Ha (yHIAMEHTAIbHBIX OCHOBaX Me-
XaHUKH U €€ TOCTHKEHHIX.

3. MexarpoHHKa — 3TO CHHEpruyecKasi KOMOMHALUS MaIIHHOCTPO-
€HMs, DJIEKTPOHHOW TEXHHMKH, KOMIIBIOTEPHBIX pa3pabOTOK H
IIPOEKTUPOBaHUs CUCTEM. EE 1enblo sBIIsIETCS IPOEKTUPOBAHUE,
CO3/1aHUE U NTPOU3BOJCTBO MOJE3HBIX MPOTYKTOB.
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XVL.

. I[anLHeﬁmee Pa3BUTUC MEXATPOHHUKHU 3aBUCUT OT COBMCCTHBIX

JTIOCTHDKEHHM HWHXCHECPOB U YUCHBIX.

. M300perenne Mukponpoueccopa CyIecTBEHHO MOBIUSIO Ha CO-

BCPHICHCTBOBAHNUEC MCXAHUYCCKUX CHUCTEM M CO3JaHHUC HOBBIX
MECXaTPOHHBIX CUCTEM.

. KommnpioTepHble 1 MHQOpPMANMOHHBIE TEXHOJOTHH, MHTEPHET,

0ecrpoBOJHbBIC TEXHOJIOTHHU SIBJISIOTCS OCHOBOM YCIIEHIHOIO CO-
BEPLICHCTBOBAHUSA MEXATPOHHBIX CUCTEM.

. OCHOBHBIMU COCTaBJIAIONIUMH KOMIIOHCHTAMH MEXATPOHUKHU

SIBJIIFOTCS. CUCTEMHOE MPOSKTUPOBAHUE, CCHCOPHI M aKTyaTophI,
CUTHAJIBl M CHCTEMBI, KOMITBIOTEPHBIE CHCTEMBL U TIPOTPAMMHOE
o0ecrieueHne.

. CuHeprudeckas UHTETpAIHsI — 3TO HE MPOCTO COENWHEHHE OT-

JCIIBbHBIX JacTel B CHUCTCMY, a4 UX B3aUMOIIPOHUKHOBCHHUC.

MogroTtoBbTe nepeckas TekcTa.

Text 2

Historical Development and

Definition of Mechatronic System

npOCMOTpMTe TEeKCT U BbINOJIHUTE cneAayloline 3agaHuA.

Wcnonb3ya aneKTpoHHbINA cnoBapb “Lingvo”, nepeBeaute cnepyto-
LL1e CI0BA M CIIOBOCOYETAHMS M 3aNOMHUTE UX:

mechanical system pneumatic amplifier
electro-mechanical system PI-controller
electronic-mechanical system thyristor
mechanical engineering sequential control
precision electronics continuous control
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power electronics fieldbus system

artificial intelligence simultaneous engineering
d.c. motor dynamo

a.c. motor pump

relay CIM

solenoid ABS

hydraulic amplifier ESP

Ykaxute cnocob cnosoobpaszoBaHus cneayrowux cnoe u nepesegure
UX Ha pyCCKMVI A3bIK:

especially; digital; information; microelectronics; Japanese; def-
inition; computer; computation; automation; wider; to widen;
typewriter; thermodynamics

MpoaHanusupyite coctaB cno.a interdisciplinary. YTouHuTe 3HauyeHue
CcrioBa no croBapio.

MNepeBeauTe cnegylowme MMeHHble rpynnbl, obpalas BHUMaHUe Ha
nepeBog CroB B (hyHKUMM onpepaeneHus:

digital microelectronics; computer control; interdisciplinary
field; sensor and actuator technology; information technology;
systems theory; software engineering; information processing
part; electronics hardware; steam engine; steam turbine, machine
tool; disc drive; process computer

O6pa3oBaHne HOBbIX CNOB M3 CyWeCTBUTENbHbIX 0e3 M3MeHeHus
HanuUcaHusl CNoB Ha3biBaeTcs KoHeepcuel. HamGonee pacnpoctpa-
HEHHbIM AiBNsieTCA 00pa3oBaHMe rNaronoB OT COOTBETCTBYHLMX CY-
LWeCTBUTENbHbIX.

O6pasyiTe OT AaHHLIX CYLIECTBUTENLHLIX COOTBETCTBYHOLWME Fnaro-
Nbl, NepeBeAnTe UX Ha PyCCKMIA A3bIK. 3HaYeHUe rnaronos NpoBepbTe
no cnosapio:

control -...



VL.

Vil

VIIL.

machine -
process -
design -
act -
couple -
increase -
change -
record -
access -

MpoaHanuaupyitTe COCTaB CneayHLWero npeanoxeHus, onpeaenure
TMN NPVAATOYHOrO NPEANOXEHUS U BUA CBA3M:

All the definitions agree that mechatronics is an interdisciplinary
field in which a number of disciplines act together.

Hangute Bo BTOpOM ab3aue cnyvau ynotpebneHus rmarona “fo be’,
onpeaenuTe ero hyHKUMIO U NepPeBEANTE Ha PYCCKUIA A3bIK BMECTe C
OTHOCSLMMMCS K HEMY CIIOBaMM.

BbinuwuTte M3 NnepBoro NpeanoxeHnss UHUHUTMB, onpepdenuTe ero
thopMy U (hYHKUMIO U MepeBeanTe BMeCTe C OTHOCSILUMMUCS K HeMy
crnosamu.

MepeBeanTe Ha PYCCKWI A3bIK crefylowWwye COYeTaHUsi MOZANbHbIX
rnaronos ¢ UH(OMHUTMBOM B CTpafaTeNlbHOM 3anore:

may be changed; can be integrated; must be called; can’t be giv-
en; may be acted upon; can be expressed; must be tested; cannot

be used

MepeBeauTe cnepyowme npeanoxeHus, obpawas BHUMaHUe Ha ne-
peBoa UHUHUMUBA 8 (hyHKUUL ONpedeneHust:

1. A Japanese engineer was the first to give the definition of the
word “mechatronics”.
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2. The mechanical part to be determined in any mechatronic system
usually dominates this system.

3. Electronics is a general term to be applied to the combination of
microelectronics, power electronics, sensors and actuators.

4. Software is a set of programs to be put into a computer for per-
forming particular tasks.

5. A computer is an electronic machine that has an ability to store
information and to do things with it according to a definite pro-
gram.

6. Mechatronics is a discipline to have wide prospects in future.

MepeBeanTe TEKCT C Y4€TOM BbINOSIHEHHbIX 3afaHui. BTopoi u Tpe-
TUI ab3aubl NepeBeanTe NUCbMEHHO.

1. In several technical areas the integration of products or pro-
cesses and electronics can be observed. This is especially true for
mechanical systems which developed since about 1980. These sys-
tems changed from electro-mechanical systems with discrete elec-
trical and mechanical parts to integrated electronic-mechanical sys-
tems with sensors, actuators, and digital microelectronics. These in-
tegrated systems, as seen in Table 1, are called mechatronic sys-
tems, with the connection of MECHAnica and elecTRONICS.

2. The word “mechatronics” was probably first created by a
Japanese engineer in. 1969. A preliminary definition is given:
“Mechatronicsis the synergetic integration of mechanical engineer-
ing with electronics and intelligent computer control in the design
and manufacturing of industrial products and processes”.

3. /All the definitions agree that mechatronics is an interdiscipli-
naryfield, in which the following disciplines act together (see Figure
1):

mechanical systems (mechanical elements, machines, precision
mechanics);

electronic systems (microelectronics, power electronics, sensor
and actuator technology); and

information technology (systems theory, automation, software
engineering, artificial intelligence).



4. The integration with electronics comprises many classes of
technical systems. In several cases, the mechanical part of the pro-
cess is coupled with an electrical, thermal, thermodynamics, chemi-
cal, or information processing part. Therefore, mechatronic systems
in a wider sense comprise mechanical and also non-mechanical pro-
cesses. However, the mechanical part normally dominates the sys-

tem.

TABLE 1 Historical Development of Mechanical, Electrical, and Electronic Systems

Pure mechanical systems

e d.c. motor 1870
e a.c. motor 1889

Mechanical systems with
electrical drives

e relays, solenoids

e hydraulic, pneumatic,
electric amplifiers

e Pl-controllers 1930

Mechanical systems
withautomatic control

e transistor 1948
o thyristor 1955

Mechanical systems with

= electronic (analog)
control

= sequential control

e digital computer 1955

e process computer 1959
o real-time software 1966

e microcomputer 1971

steam engine 1860

<1900 dynamos 1870
circular pumps 1880

combustion engine 1880

mech. typewriter

1920 tool machines
pumps

electric typewriter

1935 steam turbines
aircraft

electronic

1955 controlled
lifts

o digital decentralized automation 1975

Mechanical systems with

= digital continuous con-
trol

= digital sequential con-
trol

machine tools

1975 industrial robots
industrial plants

disc drives

Increasing
electrical
drives

Increasing
automatic
control

Increasing
automation
with process
computers
and minia-
turization
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e microcontroller 1978
e personal computers 1980

e process/fieldbus systems
® new actuators, sensors

e integration of components

Mechanical systems

= integration: mechanics mobile robots Increasing
& CIM integration
electronics hardware 1985 magnetic bearings of  process

= software  determines automotive control &
functions (ABS, ESP) microcom-

= new design tools for puters
simultaneous engineer-
ing

= synergetic effects

information
technology

microelectronics

power electronics MECHATRONICS

Sensors

actuators system theory
modeling
automation-
technology
software

mechanical elements
machines
precision mechanics

FIGURE 1 Mechatronics: synergistic integration of
different disciplines.
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Xll. CoeguHuTe cnoBa cnesa ¢ UX ONpeaeneHnaMM cnpaBa:

1
2
3
4
5.
6.
7
8
9
1

Xill. Ha

definition a. type of motor moving or controlling a
sensor mechanism or system
actuator b. facts or details that tell you something
integration about a situation
electronics c. a phrase or sentence that says exactly
information what a word, phrase or idea means
theory d. the profession and activity of design-
engineering ing the way the roads, bridges, ma-
. hardware chines are built
0. control e. the study of making equipment that

works electronically
f. computer machinery and equipment
g. a piece of equipment used for discov-
ering the presence of light, heat,
sound, especially in small amounts
h. the process of checking that some-
thing is correct
i. the general principles or ideas of a
scientific subject
j. the combining of two or more things
so that they work together effectively

30BUTE AaHTNIMICK1E IKBMBANEHTDI:

MCXaHHUYCCKass CHCTEMaA, I_[I/I(ilpOBaSI MUKPOIJICKTPOHUKA, MC-
XaTpoHHAas CHUCTEMa; MEepBOHAYAJIbHOE OMpEAeTICHNE; MAIIHHO-
CTPOCHHE; TOYHAs MEXaHWKa; TEOPHUs CHUCTEM; pa3padoTKa Ipo-
TFPaMMHOTO O0ecIieueH s, MEXaHU4ecKasi 1 HeMeXaHU4uecKasl co-
CTaBJIAIONINE; HEMPEePhIBHOE IU(GPOBOE YIPaABICHUE; MOCIEI0-
BaTelbHOE IU(POBOE YMpaBICHUE, JBHrareib BHYTPEHHETO
CTOpaHHs; MEXaHUYECKUE CHUCTEMbI C aBTOMATHYECKHM YIpaB-
JICHHEM; HOBbIC MHCTPYMEHTAJbHBIC CPEJACTBA JJIS Iapaslieiib-
HOT'O MPOEKTHUPOBAHUS; MPOMBIIIIEHHBIE POOOTHI; MPOrPaMMHOE
obecrieueHue, paboTaroIIee B peXKUME PEATbHOTO BPEMEHH; WH-
TErPpUPOBAHUC KOMIIOHCHTOB
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XIV. BecraBbTe nogxoasiuue cnoBa u3 NpeanoXeHHbIX HAXe:

definition system electromechanical
integration term mechatronics

Japanese electronics mechanical engineering
mechanica was introduced synergistic

design terminology computer control

mechatronics ... to the technical ... by the ... company

Yaskawa Electric Corporation. The word ... is composed of “mecha”
from ... and the “tronics” from ... . There doesn’t exist any common ...
of this term: “The ... integration of ... with ... and intelligent ... in the
design and manufacturing of industrial products and processes”.
“Mechatronics is a methodology used for the optimal ... of ... products”.
“A mechatronic ... is not just a marriage of electronical and mechanical
systems and is more than just a control system,; it is a complete ... of all
of them”.

XV. lepeBeguTte Ha QHIMUACKUIA A3bIK:
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. MexarpoHuka npeacTaBiisieT cO00i MHTErpanuio IEKTPOHHUKH,

WH(POPMAITMOHHBIX TEXHOJIOTUI 1 MEXaHUKHU. DJIEKTPOHUKA 00b-
eAnHAeT B ceb€ MHUKPOAIIEKTPOHUKY, CHIIOBYH) JJIEKTPOHHKY,
CEHCOPHI ¥ HCTIOJHUTENIBHBIE YCTPONCTBA. MeXaHWKa COCTOUT U3
MEXaHHUYECKUX DIEMEHTOB, 000PYIOBaHUSI M TOYHONH MEXaHUKH.
WHbopManmoHHbIE TEXHOJIOTHU — 3TO TEOPHS CUCTEM, KOMITBIO-
TEPHOE TPOEKTHPOBAHUE, MTPOTPAMMHOE OOCCIICUCHHE U HCKYC-
CTBEHHBIN MHTEIJICKT

Camas mepBasi MEXaHUYECKasl CHUCTeMa — MapOBOM JIBUraTENb —
nosBuiack B 1860 rony.

. M3obperenne mudpoBoro Kommneiorepa B 1955 mobaBuiio B Me-

XaHWYECKYI0 CHUCTEMY DJIEMEHTHI MOCIIEI0BATEIILHOTO U HEIpe-
PBIBHOTO YIIPaBIICHWS.

. Nmenno B 1985 romy Oblma co3gaHa mepBas MeXaTpOHHAs CH-

cTeMa, MPUMEPOM KOTOpOH sBIsieTcss MOOWIBHBIA poboT. Me-
XaTpOHHAs CHCTeMa MPEACTaBIAeT COO0 MHTETPallUI0 MEXaHH-



YECKUX U HEMEXaHWYeCKHX IporeccoB. OnHaKo, MeEXaHUYeCKas
COCTABJISIOILAs, KaK [IPABUIIO, ABJISIETCS JOMUHHUPYIOLIEH.

5. CoBpeMeHHBIH TepMHUH “MexaTpoHHKa” ObUI BBEIEH SITIOHCKOM
(hupmoii B 1969 roay u 3aperucTpupoBaH Kak TOpProBas Mapka B
1972 roxy. OTo Ha3BaHMWE TOMyYeHO KoMOmHaruei cioB “ME-
XAnuka” n “anek TPOHUKA”.

XVI. NogroTtoBbTe nepeckas TeKCTa.

Text 3

Ways of Integration

MpocmoTpuTe TEKCT U BbINONHUTE crieayloume 3agaHus.

Wcnonb3ya aneKTpoHHbIA cnoBapb. “Lingvo”, nepeBeaute cnepyto-
Ly1e crioBa U CNOBOCOYETaHUA U 3aNOMHUTE UX:

to result from
controller

life time
acceleration
contamination
robustness

to put emphasis on
special integration

imbedded

smart sensor

smart actuator
feedforward control
feedback control

to process

process knowledge
knowledge base

Ykaxute cnocob cnoBooOpa3oBaHMA CreaylolWnx OAHOKOPEHHbIX
CIOB W nepeBeAnTe UX Ha PyCCKUI A3bIK:

1. add — adder — addition —additional — additionally — additive — ad-

ditivity

2. satisfy — satisfaction— satisfactory — satisfactorily — dissatisty —

unsatisfactory
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W

. require — requirer — requirable — requirement —unrequired

4. relate — related — relation — relationship — relative — relatively —
interrelated — unrelated — irrelatively

5. improve — improvement — improvable — improvability — improv-
ably — improvingly

6. base — basic — basically — basement

MepeBeanTe cnegylowme UMeHHbIe rpynnbl, 0Opalwas BHUMaHMe Ha
nepeBoOA CNOB B (PYHKLUN ONpeaeneHns:

unsatisfactory life time; operating conditions; relatively slow da-
ta processing; component integration; information processing;
hardware integration; software integration; advanced control
functions

Hamngute B nepBom ab3aue CrnoBoO, KOTOPOE MOXHO OTHECTM K “NOX-
HbIM Jpy3bsm nepesogumka’. lpoBepbTe NO CNOBapHO ero nNpaBUNibHOE
3HayeHue.

BbinuwnTe M3 CXeMbl Ha PUCYHKe 3 WHTEpHaUMOHanbHble CroBa,
npoBepbTe X NepeBod U NPOU3HOLEHNE NO CNIOBapIo.

Hangute Bo BTOpOM ab3aue crnyyau ynotpebneHus cnosa “as’, onpe-
Aenute ero yHKUUIO U nepeBeanTe BMECTE C OTHOCAWMUMMUCA K HEMY
croBamu.

Onpegenute hyHKUMIO crnoBa “one” B MOCNeAHEM NpeasioxeHnn nep-
Boro ab3aua u nepeseauTe €ro Ha pycCKui A3bIK BMECTe C OTHOCS-
LWMMUCS K HEMY CIIOBaMM.

MepeBeauTe cnepyowme npeanoxeHus, obpawas BHUMaHUEe Ha ne-
peBog cnosa “one’:

1. Let’s turn our attention to two methods of integration within a
mechatronic system; one of them is the integration of compo-
nents and the other one is the integration of information pro-
cessing.



. Mechatronic systems developed from integrated electronic-

mechanical ones with sensors, actuators and digital microelec-
tronics.

One should understand that applications of MEMS, new pro-
gramming methods and wireless technologies will contribute to
further development of mechatronic systems.

1950-s are marked by two major developments in computer
technologies. One is the invention of a digital computer in 1955,
and the second one is the intention of a process computer in
1959.

One should distinguish between a feedback -and feedforward
control.

One of the characteristics of the knowledge base is mathematical
process models.

BbinuwuTe 13 BTOporo ab3aua uHguHUMUSkl, onpeaenute ux gopmy
U yHKLUIO U NepeBeanTe Ha PYCCKUN A3bIK BMECTE C OTHOCALMMMCA
K HUM CrnoBamu.

MepeBeauTe cnegywowme npeanoxeHus, odpawas BHUMaHWe Ha
yHKUMN UHPUHUMUBA:

1.

2.

To study the ways of integration within a mechatronic system is
the aim of our seminar.

The purpose of this article is to investigate the ways of integra-
tion within a mechatronic system.

. To develop a classical mechanical-electronic system it was nec-

essary to add sensors, actuators and analog or digital controllers
to mechanical components.

. It was important to know the basic principles to be observed in

the design and use of any mechatronic system.

. Improvements in miniaturization and computing power of mi-

croelectronic components helped to use electronics more widely
and effectively to design a mechatronic system.

This computing method is accurate enough to give reliable re-
sults.
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7. Software integration is the type of integration to be based on ad-
vanced control functions.

8. A problem to be solved by a digital computer must be expressed
in mathematical terms.

MepeBeanTe TEKCT C y4eTOM BbINONHEHHbIX 3agaHui. Bropoii ab3ay
nepeBeAanTe NMMCbMEHHO.

micro
actuators process sensors
computer
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FIGURE 2 General scheme of a (classical) mechanical-
electronic system.

1. Figure 2 shows a general scheme of a classical mechanical-
electronic system. Such systems resulted from adding available sen-
sors, actuators, and analog or digital controllers to mechanical com-
ponents. The limits of this approach were given by the lack of suita-
ble sensors and actuators, the unsatisfactory life time under rough
operating conditions (acceleration, temperature, and contamination),
the large space requirements, the required cables, and relatively
slow data processing. With increasing improvements in miniaturiza-
tion, robustness, and computing power of microelectronic compo-
nents, one can now put more emphasis on electronics in the design
of a mechatronic system.

2. The integration within a mechatronic system can be per-
formed through the integration of components and through the inte-
gration of information processing. The integration of components
(hardware integration) results from designing the mechatronic sys-
tem as an overall system and imbedding the sensors, actuators, and
microcomputers into the mechanical process, as seen in Figure 3.
This spatial integration may be limited to the process and sensor, or
to the process and actuator. Microcomputers can be integrated with



the actuator, the process or sensor, or can be arranged at several
places.

3. Integrated sensors and microcomputers lead to smart sensors,
and integrated actuators and microcomputers lead to smart actua-
tors.

4. The integration of information processing (software integra-
tion) is mostly based on advanced control functions. Besides a basic
feedforward and feedback control, an additional influence may take
place through the process knowledge and corresponding online in-
formation processing.

Integration by information processing

knowledge base

Information performance
gaining: criteria
-identification
-state observer Design methods:
-control
Mathematical process -supervision
models -optimization

< 1T

online information processing

fe;dfc(l):;w alid’ supervision adaptation
eechac diagnosis optimization
control

U 1T

micro-
:> actuator :> process == Sensors

computer

FIGURE 3 Ways of integration within mechatronics.
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XIL.

CoepguHuTe CnoBa cneea c Mx onpeaeneHnsaMu cnpasa.

1. scheme a. the amount of useful work done
2. controller by a computer system compared
3. acceleration to the time and resources used

4. computing power b. the process of making something
5. function in a very small size

6. miniaturization c. the act of controlling something
7. influence d. a diagram that represents the el-
8. knowledge ements using abstract graphic
9. online symbol

10.optimization e. directly connected to or con-
11.supervision trolled by a computer

f. a device used to check that some-
thing is correct

g. power to have an effect on the
way someone or something de-
velops, behaves

h. the process of making the way
that something is done or used as
effective as possible

i..a process in which something
happens more and more quickly

j- information that you have about a
particular situation, event

k. the way in which something
works or the way in which it is
used

Xill. HazoBuTe aHrnuickne 3KBUBANEHThI:
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o0mIasi cxemMa MEXaHHUKO-3JICKTPOHHOW CHCTEMBI; SIBJISATHCS pe-
3yJIbTaTOM J00ABJICHHS CEHCOPOB, aKTyaTOPOB M aHAJIOTOBBIX
WK MUGPOBBIX KOHTPOJUIEPOB; OTHOCHUTEIBHO MeIeHHast 0Opa-
00TKa JaHHBIX;, TPHUAABaTh OOJbIICEe 3HAUCHUE DIICKTPOHHUKE;
UHTETpAIMs KOMIIOHEHTOB, U3BECTHAS TaK K€ KaK MHTErparus
o0opymoBaHus; 0a30BOE yNpaBJIeHWE C MPOTHO3UPOBAHUEM U



00paTHO# CBSA3BI0; METOBI MPOCSKTUPOBAHUS; KOHTPOJIb U OITH-
MU3aLus

XIV. BecraBbTe nogxoasiuue cnoBa 13 NpeanoxeHHbIX HAXe:

design process mechatronics engineering design
components sensors hardware integration
functions systems actuators

control software software integration
integration approach combination
microcomputers

... 1s a design philosophy: an integrating ... to ...« The primary factor
in mechatronics is the involvement of these areas throughout ... . Mecha-
tronics makes the ... of actuators, ..., control ..., and computers in the
design process possible. It uses the ... systems to provide a framework of
component interactions for system analyses. The ... within a mechatron-
ic system is performed through the combination of hardware (...) and ...
(information processing). ... results from designing the mechatronic sys-
tem as an overall system and bringing together the sensors, ... and ...
into the mechanical system. ... is primarily based on advanced control ...

XV. lepeBeguTte Ha aHIAWACKUIA A3bIK:

OcHOBHOE BHUMaHHE B MEXATPOHHUKE YIENACTCS MOHATHIO CUCTEMBI.
MexaTpoHHast CHUCTEMa — COBOKYIHOCTb HECKOJBKHUX MEXaTPOHHBIX
MOMYJICH W Y3I0B, CHHEPTETHIECKH CBSI3aHHBIX MEXKIY COOOM, IS BBI-
MOJTHEHUs] KOHKPEeTHOH (yHKUMOHANbHOU 3amayn. CucTemMa B MeXaTpo-
HHUKE 0a3upyercsi HA MEXaHWYECKOHM CHCTeMe, COCTOSAIIEH U3 MPOLecco-
POB, CEHCOPOB U aKTyaTOPOB. AKTyaTOp SIBJISIETCS CTPOUTEIBHBIM Jie-
MEHTOM CHCTEMBI, KOTOPBIA NPUBOAUT KO BCEM H3MEHEHHSM B HEM.
CeHCOpbI UMEIOT 33JjaHNue YCTaHOBUTH M3MEHEHHUS! B OCHOBHOM CHUCTEME
U mepenath 3Ty uH(GopManuo mnpoueccopam. Ilponeccopsl ¢ moMomis0
MPOrpaMMHOTO OOecIieueHHs ¢ UCIONb30BaHHEeM (YHKIWHU YIPaBICHUS
BO3/ICHCTBYIOT Ha aKTyaTOPbl, H3MEHSIOT UX. DTO MPUBOAMUT K U3MEHE-
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HUSAM Bcell cuctembl. Takol KOMIUIEKCHBIM MOAX0J K PELICHUIO TeXHU-
YEeCKOM 3aJa4d OCHOBBIBAETCS Ha OObEIMHEHHBLIX 3HAHUAX O MEXAHHKE,
JJIEKTPOHUKE ¥ MHPOPMATUKE, KOTOPHIC BHICTYIMAIOT KaK WHTETPUPOBAH-
HOE LIEJIOE.

XVI. MoaroTtoBbTe nepeckas TekcTa.

Text 4

The Mechatronic System
MpocMoTpUTe TEKCT U BbINOSIHUTE criegylowme 3agaHus

. Wcnonb3ya aneKTpoHHbI cnoBapb “Lingvo”, nepeBeaute cnepyto-
LyMe CrIoBa U COBOCOYETaHUA U 3aNOMHUTE UX:

waveform DAC

data acquisition to determine

ADC loop

input (n, v) to generate

output (n, v) successive approximation
to map to attach

binary value to synchronize

decimal timing

thermostat

Il.. Ykaxute cnoco6 cnoBoobpa3zoBaHus cneayrowwmx CNoB U nepeBeauTe
MX Ha PYCCKUM A3bIK:

computer; acquisition; measurement; physical; generally; con-

verter; commonly; controller; environment; operation, succes-
Sive;
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Vil

VIIL.

Ha3soBute npucTaBkM B crieayroLLMUX CNOBaX U NepeBeauTe UX Ha pyc-
CKWM A3bIK:

hexadecimal; microcontroller; to preload; to reproduce; to over-
produce; to misapply; unusable; kilobyte; interaction; to misun-
derstand; indirectly; to rearrange; illogical; uncontrollable

MepeBeaute cnegylolwme UMeHHbIe rpynnbl, obpalas BHUMaHUE Ha
nepeBoA CNoB B (hyHKLMM onpeaeneHus:

system data acquisition; voltage level; analog input signal; out-
put command; feedback control loop; common heating/cooling
system; microprocessor control system; clock pulse

Bbinuwute M3 Tekcrta MHTepPHauMOHallbHble CJl0Ba, NpoBepbTe WUX
MPOU3HOLIeHne U 3Ha4eHne no crnoBapko.

Hamgute B TekcTe cnyyau ynoTpedneHus rnarona “fo be”, onpegenurte
ero yHKUMI0 U nepeBeanTe Ha PYCCKUN A3bIK BMECTE € OTHOCALLU-
MMUCA K HeMy CrioBamu.

MpoaHanusupyite cnegytowee npeanoxeHue, onpeaenute Tun npu-
AaToO4YHOro npeanoxeHus n dyHkumio cno.a ‘that’, nepeseaute npea-
NOXeHWUe Ha PyCCKUM A3bIK:

The set of bits represents a decimal or hexadecimal number that
can be used by the microcontroller.

Onpegenute dyHKUMIO cnoBa “thal’ B cnepgyrolux NpeanoxeHnax u
nepeBeAnTe NX Ha PYCCKUIA A3bIK:

1. For some engineers mechatronics is a philosophical approach to
design that serves as a guide for their activities.

2. The main characteristic of a mechatronic system is that it com-
bines mechanical, electrical and computer components.

3. It is known that integrated sensors and microcomputers lead to
smart sensors.
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The integration within a mechatronic system can be performed
through that of components and that of information processing.
Mechatronics consists of mechanical systems, electronic systems
and information technology that act together.

It is understood that further development of mechatronic systems
depends on the advancements in the constituent areas.

MepeBeanTe cnepyowme npeanoxeHus, obpawas BHUMaH1e Ha bec-
COK3HOE NpucoeanHeHe NPUAATOYHbIX ONpeAenUTeNbHLIX Npeano-
KEHUN:

1.

2.

The problems of mechatronics the scientists are working at
are of great importance for mechanical engineering.

The facts you told me about are connected with the history
of mechatronic systems development.

. The uses of electronic systems are based on the disciplines

they consist of.
Each of the definition we have just spoken about will be
discussed and explained fully later on.

. The scheme the mechatronics engineer gave us helped to

understand the task letter.
The program in the microprocessor this part of the article
deals with uses digital values to define output commands.

Bbinuwute U3 Tekcta UHUHUTUBBI, ONpeaenuTe UX (PYHKLMIO 1 ne-
peBeauTe Ha PYCCKUM A3bIK BMECTE C OTHOCALMMMCA K HUM CIIOBaMU.

MepeBeagute cnepylowme npeanoxeHus, obpawas BHUMaHWe Ha UH-
¢huHumueHbIti obopom ¢ npednozom “for”:

1.

2.

For system data acquisition it is necessary for a sensor to meas-
ure a physical value.

There must be sensors, actuators and microcomputers for the
hardware integration to exist.

. To design a mechatronic system it is essential for an engineer to

have basic knowledge of different disciplines.



9,

. It required some more time for the scientists to prove the cor-

rectness of the results.
For the results to be reliable you must test them again and again.

. For the digital-to-analog converter to operate the data should be

in the form of digital values.

Xll. MepeBeauTe cnepyowwme npeanoxeHus, obpalwas BHUMaHme Ha 060-
poT “CcrioxHoe nodnexauiee ¢ UHUHUMUBOM”:

1.

2.

10.

Digital computers seem to be the most widely used for perform-
ing a lot of various tasks.

Software is considered to be a set of instructions that tell a com-
puter how to carry out tasks.

Mechatronics is thought to be a natural stage in the evolutionary
process of modern engineering design.

The invention of the microprocessor is believed to have had a
profound effect on the redesign of mechanical systems.

The development in the areas of network and wireless technolo-
gies is likely to influence the smart product development.

The word “mechatronics” is known to have been created by a
Japanese engineer in 1969.

. The mechanical part turns out to dominate the whole mechatron-

ic system.

. Software integration is supposed by the engineers to be based on

advanced control functions.

The digital value appears to be composed of a set of binary val-
ues called bits.

Mechanical systems are said to consist of mechanical elements,
machines, and precision mechanics.

XIlil. TepeBeauTe TEKCT C y4ETOM BbINOMHEHHbIX 3aAaHui. MepBbin ab3ay
nepeBeanTe NUCbMEHHO.

1. Figure 4 shows a typical mechatronic system with mechani-

cal, electrical, and computer components. The process of system da-
ta acquisition begins with the measurement of a physical value by a
sensor. The sensor is able to generate some form of signal, generally
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an analog signal in the form of a voltage level or waveform. This
analog signal is sent to an analog-to-digital converter (ADC).
Commonly using a process of successive approximation, the ADC
maps the analog input signal to a digital output. This digital value is
composed of a set of binary values called bits (often represented by
Os and 1s). The set of bits represents a decimal or hexadecimal
number that can be used by the microcontroller. The microcontroller
consists of a microprocessor plus memory and other attached devic-
es. The program in the microprocessor uses this digital value along
with other inputs and preloaded values called calibrations to deter-
mine output commands. Like the input to the microprocessor, these
outputs are in digital form and can be represented by a set of bits. A
digital-to-analog converter (DAC) is then often used to convert the
digital value into an analog signal. The analog signal is used by the
actuator to control a physical device or affect the physical environ-
ment. The sensor then takes new measurements and the process is
repeated, thus completing a feedback control loop. Timing for this
entire operation is synchronized by the use of a clock.

2. An example of a mechatronic system is the common heat-
ing/cooling system for homes and offices.

—Measurement ———| Physical g Control
Device

Sensor Analog ADC | Digital sor Control Digital DAC | Analog Actuator

Microproces-

XIv.
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Clock
pulse

Clock
pulse

Clock ——— Clock
pulse

FIGURE 4 Microprocessor control system
COG,UMHVITe cnosa cneBa C UX onpeneneHnsaMu cnpasa.

1. data a. a machine that changes the form of things
2. signal b. electrical power that is put into a machine



3. voltage for it to use

4. converter c. the part of a computer in which infor-
5. input mation can be stored

6. value d. a series of light waves, sound waves that
7. device carry an image, sound or message

8. memory e. a set of commands that are intended to be
9. command followed repeatedly

10.1oop f. a piece of equipment intended for a par-

ticular purpose

g. electrical force measured in volts

h. information in a form that can be stored
and used

i. an instruction to do something

j- amathematical quantity shown by a letter
of the alphabet or sign

XV. HasoBuTte aHrnuiickue aKBUBaneHTbl:

u3MepeHue (PU3MYECKOil BEMUYMHBI;, aHAIOTOBBIM CUTHAI; YPOBEHB
HaTPsDKEHYsI; HA0Op JBOMYHBIX BEIWYMH (3HAUCHUI); AECATUIHOE
YHUCIO; YCTPOUCTBO MAMITH U IONOJHUTENbHBIE ycTpokcTBa; LIAIL
KOHTPOJIUPOBATH (DU3UIECKOE YCTPOHCTBO; BO3ACHCTBOBATh HA (hH-
3UUYECKYI0 Cpeay; AeaTh 3aMephl; yIpaBiIeHne ¢ 00paTHOMN CBSA3bIO

XVI. BctaBbTe nogxopsiuue cnosa U3 NpeanoxeHHbIX HAXe:

voltage level computer microcontroller
combination control signal data

control system is repeated measurements
thermostat sensor mechatronic system
ADC physical environment components
actuator

Simple heating/cooling systems use a bimetal ... with contact points
controlling a mercury switch that turns on and off the furnace or air con-
ditioner. A modern environmental ... uses these same basic components
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along with other components and ... program control. A temperature ...
monitors the ... and produces a ... .After conversion by the ..., the ...
uses the digitized temperature ... along with a 24-hour clock and the user
requested temperatures to produce a digital ... . This signal directs the ...
- a simple electrical switch that controls a motor to turn the heating or
cooling unit on or off. New ... are then taken and the cycle ... . This is a
... because of'its ... of mechanical, electrical, and computer ... .

XVII. MepeBeaute Ha aHIMUACKUIA A3bIK:

XVIII.
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CeHcop sBISETCS 2JEMEHTOM TexXHHueckux cucreM: OH npeod-
pasyeT KOHTPOJIUPYEMYIO BEIWYMHY (IaBl€HHE, TeMIIEpaTypy,
CKOPOCTb, IIEKTPUIECKHUIA TOK U T.1.) B CUTHAJ (3JEKTPUUIECKUH,
ONTUYECKUI) YHOOHBIH I M3MEPEHUs, nepeaaun, mpeodpaso-
BaHMs, XpaHEeHUsT MHPOPMAIMM O COCTOSHMM OOBEKTa HM3Mepe-
HU.

AL — 37eKTpOHHOE yCTPOMCTBO Al PeoOpa3oBaHus aHaJO-
TOBOT'O CUTHaJIa B JBOWYHBIA 11}poBoit koa. OOpaTHOE mpeod-
paszoBaHue ocytiecTBisercs npu momouu [ATI.
MUKpOKOHTpOJITIEp — 3TO MUKpPOCXeMa, NMpeIHa3HAaYeHHas I
YIIPABJICHUS] 3JIEKTPOHHBIMU yCTPONCTBAaMU. TUNWYHBIA MUKPO-
KOHTpOJIJIEp coueTaeT (QyHKLIUH Mpoleccopa, NaMsITH U APYTHX
nepuepuitHbIX yCTPOKCTB.

HcnonHurensHOE YCTPOUCTBO MEPENAET BO3LAEHCTBHUE C YIpPaB-
JSIFOILIETO YCTPOMCTBA (CUCTEMBI KOHTPOJIS)) HA 00BEKT yIpaBiie-
HUSI, KOTOPBIM SBISIETCS WM (U3MUECKHUM YCTPOHCTBOM HIIH
(u3ngecKon Cpesou.

B nBomuHOH cucTeMe cuMCclIeHHs 4Mcia 3aMUCBIBAIOTCA C IIO-
MOIIBIO ABYX cMMBOJIOB O 1 1.

AHTIIMACKOE CI0BO “bit” 00pa30BaHO OT CIOBOCOYETAHHUS “‘NIBO-
naHoe uucio” (binary digit) u 0603HauaeT eNMHUILY W3MEPEHHUS
KOJIM4ecTBa HHPOPMALMH. 8§ OUTOB PAaBHAIOTCS OHOMY OauTy.

MoarotoBbTE nepeckas TeKkcTa.



Text5

Introduction to Microelectronics

MpocmoTpuTe TEKCT U BbINONHUTE criefylowue 3agaHus.

WUcnonb3ya anekTpoHHbIW crnoBapb “Lingvo”, nepesBeauTe cnepyo-
Ly1e crioBa U CNOBOCOYETaHUA U 3aNMOMHUTE UX:

IC (integrated circuit) modulator

scale computational power
analog solution chip

controller vintage

filter mainframe
approximately quantity

Ykaxute cnocob crnoBoo6pa3oBaHus criedyoLMX OB U nepeseauTe
X Ha PYCCKMI A3bIK:

dramatically; different; manufacturer; effective; demodulator;
computational; user; friendly; individually; relatively; approxi-
mately; production; single-chip

MepeBeanTe cnegyolumMe UMeHHbIe rpynnbl, obpallas BHUMaHUE Ha
nepeBog CNoB B (hyHKUMM onpeaeneHus:

application field; integrated circuit speed; integration scale; cost
reduction; single-chip microcontroller; vintage computer note-
book, mainframe computer; user-friendlier access and control;
integrated transistor; memory element; current amount

Bbinnwute u3 nepesoro abszaua cnosa, KOTOpble MOXHO OTHeCTU K

“NoxHbIM Apy3bsiM nepesodyuka”. YTOYHUTE 3HAYEHUSI ITUX CNOB NO
crnoBapH.
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WUcnonb3ya meTop KoHeepcuu, 0bpa3yiTe OT AaHHbIX CYLeCTBUTENb-
HbIX COOTBETCTBYIOIWME FNaronbi, NnepeBeAnTe UX Ha PyCCKUN A3bIK.
3Ha4eHus rnaronoB NpoBepbLTe N0 CNOBapHO:

result -
input -
output -...
feature -
use -
scale -
form -
base -
test -
position -

HasoBuTte cTeneHn cpaBHeHUA crnepyloWKX NpunaraTeNnbHbIX U Hape-
Yyum:

easy; early; great; fast; friendly; good; much; different; powerful;
new; effective

MepeBegute cnegytowme npeanoxeHns Ha PYCCKUMA A3bIK, obpalas
BHUMaHUe Ha cor3 “both ... and”:

1. Integrated circuits make both the design and the production of
electronic product much easier and cost effective.

2. Both the scale of integration and the reduction of costs have led
to the use of digital circuits.

3. For some engineers mechatronics is both a philosophical and in-
tegrated approach to design.

4. Both engineers and scientists from all fields of study can con-
tribute to mechatronics.

5. The invention of the microprocessor had a profound effect on
both the redesign of mechanical systems and design of new
mechatronic systems.

6. The discipline of information technology comprises both sys-
tems theory.



VIil.

XI.

Xil.

Onpegenute dyHKUMM cnoB “one” u “that’ B cnepylowem npegnoxe-
HUM U NepeBeaUTe ero Ha PyCCKUM A3bIK:

One single-chip microcontroller has the computational power
equal to that of one 1992 vintage computer notebook.

Hangute B TekcTe cnyyau ynotpedneHus rnarona “fo have’, onpege-
nute ero (yHKUMIO U nepeBeguTe BMECTE C OTHOCALWMMUCS K HEMY
croBamu.

BbinuwwuTe U3 TpeTbero ab3aua cnoxHbie NpeanoxeHus, onpeaenurte
TUN NPUAATOYHLIX NPEAnoXeHUW W nepeBeavTe NPEANOXKEHUA Ha
pYycCKuiA A3bIK.

Hangute B TekcTe MHPUHUTMBEI, onpeaenute ux dopmy n yHKLUIO
U nepeBeanTe BMECTE C OTHOCALMMMUCA K HUM CrOBaMU

MNepeBeauTe cnepytowme npeanoxeHus ¢ obopotom “croxHoe donos-
HeHue ¢ UHpUHUMUBOM”:

1. Scientists believe digital technology to govern most of the appli-
cation fields in electronics.

2. Engineers want digital integrated circuits to be universal and to
be produced in large numbers.

3. During the laboratory class the students observed a sensor meas-
ure a physical value.

4. The use of a clock in a mechatronic system permits timing for
the operation to be synchronized.

5. Engineers think integrated sensors and microcomputers to lead
to smart sensors.

6. Sensors, actuators and digital microelectronics enabled electro-
mechanical systems to have changed into integrated electronic-
mechanical ones.

7. There are many various definitions of mechatronics. But all of
them prove it to be an interdisciplinary field.

8. Engineers suppose mechatronics to integrate mechanical, electri-
cal and computer systems.
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9. The application of MEMS and adaptive control methodologies
will allow cost-effective microprocessors and microcontrollers to
advance further.

10.We want them to take part in the conference on new methods of
data acquisition.

MepeBeanTe TEKCT C YYETOM BbINONIHEHHbIX 3aaaHuid. MepBbii 1 BTO-
poit a63aLbl nepeBeanTe MUCHMEHHO.

1. The field of microelectronics has changed dramatically dur-
ing the last decades and digital technology has governed most of the
application fields in electronics. The design of digital systems is
supported by thousands of different integrated circuits supplied by
many manufacturers across the world. This makes both the design
and the production of electronic products much easier and cost ef-
fective. The permanent growth of integrated circuit speed, scale of
integration, and reduction of costs have resulted in digital circuits
being used instead of classical analog solutions of controllers, fil-
ters, and (de)modulators.

2. The growth in computational power can be demonstrated
with the following example. One single-chip microcontroller has the
computational power equal to that of one 1992 vintage computer
notebook. This single-chip microcontroller has the computational
power equal to four 1981 vintage IBM personal computers, or to
two 1972 vintage IBM 370 mainframe computers.

3. Digital integrated circuits are designed to be universal and are
produced in large numbers. Modern integrated circuits have many
upgraded features from earlier designs, which allow for “user-
friendlier” access and control. The parameters of Integrated circuits
(ICs) influence not only the individually designed IC, but all the cir-
cuits that must cooperate with it. The relative growth of the number
of integrated transistors on a chip is relatively stable. In the case of
memory elements, it is equal to approximately 1.5 times the current
amount. In the case of other digital ICs, it is equal to approximately
1.35 times the current amount.

4. In digital electronics, we use quantities called logical values
instead of the analog quantities of voltage and current.



XIV. CoeguHuTe cnoBa cnesa ¢ UX onpeaeneHMaMM cnpaBea:

1. decade a. a flow of electricity through a wire
2. circuit b. the main microprocessor of a com-
3. integrated circuit puter

4. current c. a device that performs the process
5. modulator of varying one or more properties
6. chip d. aperiod of 10 years

7. notebook e. a small computer that is‘used by
8. personal computer one person for business or at home
9. parameters f. a set of fixed limits that control the
10. transistor way that something should be done

g. the complete circle that an electric
current travels

h. a small piece of electronic equip-
ment in radios, televisions that con-
trols the flow of electricity

1. avery small personal computer that
is the size of a book

j. a very small set of electronic con-
nections printed on a single piece
of semiconductor material instead
of being made from separate parts

XV. HasoBuTte aHrnuickue aKBUBaneHTbI:

NpUKIagHbIe 00TacTH 3JIEKTPOHUKH; NMPOEKTUPOBAHUE LU(PPOBBIX
CHCTEM; CTCIEHb HMHTETPALUH; CKOPOCTh PabOThl HMHTErPaJbHON
CXEMBI; BEJIMUYMHA NIEKTPUUECKOIO HAMPSDIKEHUS U TOKA; OJHOKpPH-
CTAUINYECKUN MHUKPOKOHTPOJUIEP; YBEJIMYEHUE BBIYUCIUTEIBHON
MOIIIHOCTH; OOHOBJICHHBIE XaPAaKTEPUCTHKH; 3aIIOMHHAIOIINN 3Jie-
MEHT; JIOTHYeCKHe 3Ha4eHns; napamerpsl MC

XVI. BctaBbTe nogxogsiue cnoBa U3 NpPeanoxeHHbIX HAXe:

silicon designs equivalent
circuits transistors microelectronics
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billion semiconductor chip

size subfield components
resistors microelectronic material
manufacture integrated circuit

. is a ... of electronics. As the name suggests, microelectronics re-
lates to the study and ... of very small electronic ... and components.
Usually, but not always, this means micrometre-scale or smaller. These
devices are made from ... materials. Many ... of normal electronic de-

signs are available in a microelectronic ... . These include ..., capacitors,
..., diodes and insulators and conductors that can be all found in ... de-
sign.

An ... (also referred to as an IC, a ..., or a microchip) is a set of elec-
tronic ... on one small plate (“chip”) of semiconductor ..., normally ... .
ICs can be made very compact, having up to several ... transistors and
other electronic components in an area the ... of a fingernail.

XVII. MepeBeauTe Ha aHIMUIACKUIA A3bIK:

1. MuKpo3JIeKTpOHUKa — Pa3Aeil dJeKTPOHUKH, CBSI3aHHBIA C U3Y-
YEeHHEM W TPOW3BOACTBOM DJICKTPOHHBIX KOMITOHEHTOB C T'€O-
MeTpI/IT-IeCKI/IMI/I pa3MepaM1/I HCECKOJIBKUX MI/IKpOMeTpOB U MCHb-
me. C pa3BUTHEM TEXHUKH pa3Mepbl KOMIIOHEHTOB MOCTOSIHHO
YMEHBLIAIOTCA.

2. UurerpanpHas cxeMa — 3TO MHKPOJJIEKTpPOHHAs cxema, chop-
MI/IpOBaHHaSI Ha MaHeHLKOﬁ IIJIACTUHE HOHynpOBOI{HI/IKOBOFO
MaTepuana, KOTopasi UCIOIb3yeTCs IS yIPaBICHUS dJEKTpUIe-
ckuM TokoM. Tunmunas MC cocTouT M3 MHOKECTBA COCIUHCH-
HBIX MEXIy COOOW MHUKPOIIEKTPOHHBIX KOMIIOHEHTOB, TaKHX
KaK TPaH3UCTOPHBI, PE3UCTOPHI, KOHAeHCAaTOPHI U auoabl. UC 06-
JAJAIOT TENBIM PSAAOM MPEUMYIINECTB 110 CPaBHEHHIO CO CXeMa-
MH, KOTOpBIe CO6I/IpaHI/ICB U3 OTHACJIBbHBIX KOMIIOHCHTOB. OHI/I
HUMCHKOT MCHBIIHNC pa3MepI>1, 6onee BBICOKHC BBIYHUCIIUTCIIBHBIC
MOIIIHOCTH U CKOPOCTH, HaIeKHOCTh. Bce MHTErpabHbIE CXEMBbI
NEJIATCS Ha aHAJIOTOBEIE, IU(PPOBLIE M aHAJIOTO-IIU(PPOBEIE.
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3. ODHOKPUCTAIUIMYECKUI MHKPOIPOIIECCOP — 3TO MHUKpPOCXeMa
QIS YTPaBJICHUS SJEKTPOHHBIMU YCTpOMCTBaMHU. THUIWYHBIN
MHUKPOKOHTPOJIJIEp COYETACT HA OJHOM KpHUCTALIE (DYHKIIMU
mporeccopa u nepuepuiHbIX YCTPOICTB.

XVIII. MogroToBbTe Nepeckas TeKcTa.

Sensors and Actuators

MpocmoTpuTe TEKCT U BbINONHUTE criefAylowe 3agaHus.

. Wcnonb3ys aneKTpoHHbIX cnoBapb “Lingvo”, mepeseaute cnepyto-
Ly1e crioBa U CNOBOCOYETaHUA U 3aMOMHUTE WX:

sensing unit
controller
actuating unit
transducer
thermocouple
thermal energy
electromotive force
muscle

coupling mechanism
AC power

DC power

rack

pinion

gear drive
belt drive
lead screw
nut

piston
linkage
torque
inductance
rpm
response
operating life
hazard
excitation

IIl. Wcnonb3ys anekTpoHHbIN cnoBapb “Lingvo”, nepeBegute BCe TUMbI
aKTHATOPOB U3 TabNMLbI 2 Ha cTpaHuLe 82 M 3aNOMHUTE UX.
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Ykaxute cnoco6 crnoBoo6pa3oBaHus crieaylolWmnx CroB U nepeseauTe
X Ha PYyCCKUM A3bIK:

sensor; physical; displacement; synonymously; ideally; different;
proportional; electromagnetic; practically; microactuator; nano-
actuator; consumption; application; instability; reliability,
maintenance; additional, micromechanical

MepeBeauTe cnepyowme UMeHHbIe rpynnbl, obpalias BHUMaHue Ha
nepeBof cnoB B (hyHKUUW onpeaeneHus:

closed loop control system; energy input; temperature change;
control command; power supply; power unit; smart material ac-
tuator; frequency response; field current; speed regulation; high
peak power; low radio frequency interference; high horsepower
output

Onpegenute ¢yHKUMIO cnoBa “as’ B cregylowlwmx NpeanoXeHnsax U
nepeBeAnTe UX Ha PYCCKUM A3bIK:

1. The coupling mechanism acts as the interface between the actua-
tor and the physical system.

Haingute B TekcTe cny4am ynotpebneHus rnarona “fo be”, onpegenure
ero (hyHKUMI0 U nepeBeauTe BMECTe C OTHOCAWMUMUCA K HEMY CnoBa-
M.

Bbinuwmnte U3 TeKcTa CNOXHbIE NPEOSIOKEHMA C NPUAATOYHbLIMM
onpeaenuTenbHbIMU, ONpeaennTe K KaKOMy CROBY OHWU OTHOCATCA, U
nepeBeAnTe Ha PyCCKUMN A3bIK.

MpoaHanusupyiTe cocTaB cneayrowero NpeanoXeHUs U nepeseauTe
€ro Ha pyCCKuUM A3bIK:

Sensor is a device that when exposed to a physical phenomenon
produces a proportional output signal.



IX. YToyHuTe no cnosaplo 3HauyeHue cotosa “either ... or'v nepeBeauTe
cneayoLwme npeanoxeHus:

XL

1.

2.
3.

The power unit provides either AC or DC power at the rated
voltage and current.

Thermocouple can be called either a sensor or a transducer.
Speed can be controlled either by the voltage across the armature
winding or by varying the field current.

CpaBHuTe cnepyowme napbl NPeanoXeHUn ¢ UHPUHUMUBHbIMU 060-
pomamu. MNepeBeauTe NpeAnoXeHNA Ha PyCCKUNA A3bIK:

1.

We know a Japanese engineer to have first created the word
“mechatronics” in 1969. — The word “mechatronics” is known
to have been created in 1969.

Sensors and actuators are considered to be two main components
of every closed loop control system. — Mechatronic engineers
consider sensors and actuators to be two main components of
every closed loop control system.

. We believe the term transducer to be used synonymously with

sensors. — The term transducer is believed to be often used syn-
onymously with sensors.

. A thermocouple is likely to respond to a temperature change. —

Transducers allow one form of energy input to be output in a dif-
ferent form.

. They think the actuators to be used in conjunction with the pow-

er supply and a coupling mechanism. — The actuators turned out
to be used in conjunction with the power supply and a coupling
mechanism.

MepeBeaute cnegywowme npeanoxeHus, odpawas BHUMaHWe Ha
yHKUMKN UHPUHUMUBE:

1.
2.

Actuators can be classified based on the type of energy.
To study a mechatronic system we have to be familiar with such

LR INT4

terms as a “sensing unit”, “controller”, and “actuating unit”.
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3. A sensor is a device to respond to a change in the physical phe-
nomenon.

4. To start the process of system data acquisition it is necessary for
the sensor to measure a physical value.

5. ADC is a device to be used to map the analog input signal into a
digital output.

6. In the future, growth in mechatronic systems might be fueled by
the growth in the constituent areas.

7. The invention of integrated circuits helped to make the produc-
tion of electronic products much easier and cost effective.

MepeBeanTe TEKCT C Y4€TOM BbINOSIHEHHbIX 3aAaHun. BTopoi u Tpe-
TUI ab3aubl NepeBeanTe NUCbMEHHO.

CONTROLLED
SYSTEM

[ CONTROLLER ]

P

FIGURE 5 A typical mechatronics system

1. Sensors and actuators are two critical components of every
closed loop control system. Such a system is also called a mecha-
tronic system. A typical mechatronic system as' shown in Figure 5
consists of a sensing unit (sensor), a controller, and an actuating unit
(actuator).

2. Sensor is a device that when exposed to a physical phenome-
non (temperature, displacement, force, etc) produces a proportional
output signal (electrical, mechanical, magnetic, etc). The term
transducer is often used synonymously with sensors. However, ide-
ally, a sensor is a device that responds to a change in the physical



phenomenon. On the other hand, a transducer is a device that con-
verts one form of energy into another form of energy. Sensors are
transducers when they sense one form of energy input and output in
a different form of energy. For example, a thermocouple responds to
a temperature change (thermal energy) and outputs a proportional
change in electromotive force (electrical energy). Therefore, a ther-
mocouple can be called a sensor or transducer.

3. Actuators are basically the muscle behind a mechatronic sys-
tem that accepts a control command (mostly in the form of an elec-
trical signal) and produces a change in the physical system by gen-
erating force, motion, heat, flow, etc. Normally, the actuators are
used in conjunction with the power supply and a coupling mecha-
nism as shown in Figure 6. The power unit-provides either AC or
DC power at the rated voltage and current. The coupling mechanism
acts as the interface between the actuator.and the physical system.
Typical mechanisms include rack and pinion, gear drive, belt drive,
lead screw and nut, piston, and linkages.

ACTUATING UNIT

POWER

SUPPLY
FROM Y. ,| COUPLING , To
MECHANISM CON-

CONTROL- TOR
LER TROLLED
SYSTEM

FIGURE 6 A typical actuating unit.

4. Actuators can be classified based on the type of energy listed
in Table 2. The table practically lists all the basic types. They are
essentially of electrical, electromechanical, electromagnetic, hy-
draulic, or pneumatic type. The new generations of actuators in-
clude smart material actuators, microactuators, and nanoactuators.
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TABLE 2 Type of Actuators and Their Features

Actuator

Features

82

Diodes, thyristor, bipolar transistor,

triacs, diacs, p
state relay, etc

DC motor

AC motor

Electrical

ower MOSFET, solid

Electronic type
Very high frequency response
Low power consumption

Electromechanical

Wound Separately
field excited

Shunt
Series

Compound

Permanent  Conventional

magnet PM motor
Moving-coil
PM motor
Torque motor

Electronic communication
(brushless motor)

AC induction motor

AC synchronous motor

Universal motor

Speed can be controlled either by
the voltage across the armature
winding or by varying the field
current

Constant-speed application

High starting torque, high accelera-
tion torque, high speed with light
load

Low starting torque, good speed
regulation

Instability at heavy loads

High efficiency, high peak power,
and fast response

Higher efficiency and lower in-
ductance than conventional DC
Designed to run for a long periods
in a stalled or a low rpm condition
Fast response

High efficiency, often exceeding
75%

Long life, high reliability, no
maintenance needed

Low ratio frequency interference
and noise production

The most commonly used motor in
industry

Simple, rugged, and inexpensive
Rotor rotates at synchronous speed
Very high efficiency over a wide
range of speeds and loads

Need an additional system to start
Can operate in DC or AC

Very high horsepower per pound



Stepper
motor

Hybrid

Variable reluctance

Solenoid type devices
Electromagnets, relay

Cylinder
Hydraulic motor

Air motor

Valves

Piezoelectric &
Electrostrictive

Magnetostrictive

Shape Memory Alloy

ratio

Relatively short operating life
Change electrical pulses into me-
chanical movement

Provide accurate positioning with-
out feedback

Low maintenance

Electromagnetic

Hydraulic and

Gear type

Vane type

Piston type

Rotary type
Reciprocating
Directional control
valves
Pressure
valves
Process
valves

control

control

Smart Material

Electrorheological fluids

Large force, short duration
On/off control

Pneumatic

Suitable for linear movement
Wide speed range

High horsepower output
High degree of reliability

No electric shock hazard
Low maintenance

actuators

High frequency with small motion
High voltage with low current exci-
tation

High resolution

High frequency with small motion
Low voltage with high current ex-
citation

Low voltage with high current ex-
citation

Low frequency with large motion
Very high voltage excitation

Good resistance to mechanical
shock and vibration

Low frequency with large force
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Micro- and Nanoactuators

Micromotors

Microvalves

Micropumps

Suitable for micromechanical sys-
tem

Can use available silicon pro-
cessing technology, such as elec-
trostatic motor

Can use any smart material

Xlll. CoeguHuTe cnoBa cnesa ¢ UX onNpeaeneHMAMM cnpaBea:
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1. unit a.

2. motor

3. phenomenon

4. energy b.

5. thermocouple

6. generation

7. frequency c.

8. rpm d.

9. ratio

10. horsepower e.

11. silicon
f.
g.
h
i.
J-
k.

device that consists of two conduc-
tors in contact which produces a
voltage when heated

all the members of a group of
things which have been developed
from a previous group

a measurement of the speed

a thing that is regarded as one sin-
gle whole part of something larger
the number of times that something
happens

a unit for measuring the power of
an engine

the part of a machine that makes it
work or move by changing power
into movement

. a simple substance that is not a

metal, and exists naturally in large
quantities

a relationship between two
amounts that is represented by a
pair of numbers showing how
much greater one amount is that
the other

power that is used to provide heat,
drive machines

something that happens or exists



XIV. HasoBuTte aHrnuiickue aKBUBaneHTbl:

CHCTEMa PEryJMpPOBAaHUA MO 3aMKHYTOMY IIMKIY; IOJBEPIaThCs
¢du3MUecCKOMy BO3IEHCTBHUIO; BHIXOJHOM CUTHAI; MPEeoOpa3oBbI-
BaThb OAWH BHJ 3HEPIHM B JPYroil; M3MEHEHHE TEMIIEPATYypPHI;
3JEKTPOABWKYIIAS CHJIA; NMPUHUMATh KOMAaHIYy; HOMHHAJIBHOE
HalpsDKEHUE U TOK; HOBBIE TMOKOJICHUS! UCTIONHHUTENBHBIX MeXa-
HHU3MOB; TPaJULHOHHBIM BIJIEKTPOABUIATENb C IOCTOSHHBIMU
MarHuTaMu; Mpeo0pa3oBhIBaTh ANEKTPHIECKHE UMITYIbCHL B Me-
XaHUYECKOe JBMKEHUE; IHPOKUH J1ana3oH CKOpocTei

XV. BcTaBbTe noaxogsiwme CrioBa U3 npeanoXeHHbIX HUXe:

energy transducer device
pressure signal converts
types sensor actuator
movement mechanical electricity
chemical instruments electrical

A transducer is a ... that converts a ... in one form of energy to another
form of energy. Energy ... include electrical, ..., electromagnetic, ...,
acoustic or thermal energy. While the term ... commonly implies the use
of a sensor, any device which ... energy can be considered a transducer.
Transducers are widely used in measuring ... .

A ... is used to detect a parameter in one form and report it in another
form of ... . For example, a ... sensor might detect pressure and convert it
to ... for display at a remote gauge.

An ... accepts energy and produces ... .The energy supplied to an ac-
tuator might be ... or mechanical.

XVI. MepeBeaute Ha aHIMUACKUIA A3bIK:

1. JlaTuuky SIBISIOTCS 3JIEMEHTOM TEXHHYECKHUX CHUCTEM, KOTOpBIE
MpeIHa3HA4YeHbl [UISI M3MEPEHUs, CUTHAJIM3ALNHU, PEeryJInpoBa-
HUS, YOpaBleHUs ycTpoiicTBamMu uiau mnpoueccamu. CeHCOpsl
peo0pa3yoT KOHTPOJIMPYEMYIO BEIWYHMHY (IaBJieHHE, TeMIIe-
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paTypy, 4acToTy, CKOPOCTh, IEPEMEILICHNE, HAMPSKEHUE, DIIEK-
TPUIECKUH TOK) B CHTHAN (DJIEKTPUICCKUH, ONTHICCKHUH, ITHEB-
MaTHYECKUI), YAOOHBIN Il M3MEpPEHUs, Iepenadn, mpeoopaso-
BaHUS, XPaHCHHUS W PETUCTPAlMU WH(POPMAIMH O COCTOSIHHU
00beKTa H3MEPCHHM.

B TexHmKe, NCTIOTHUTENBHBIE YCTPOUCTBA MPEACTABIAIOT COOOM
npeoOpa3zoBaTesiy, MPEeBpaIlarIlie BXOJAHONH CUTHAN (IJICKTPH-
YECKUH, ONTHYSCKHH, MEXaHUYECKUH, ITHEBMAaTUYCCKUI) B BBI-
XOJHOW curHai (0OBIYHO B JABMIKEHHE), KOTOPHIH BO3ICHCTBYET
Ha OOBEKT YNpaBJICHUS. Y CTPONCTBA TAKOTO THUIIA BKJIHOYAIOT
ANIEKTPUYECKHUE [BUTATENH, JJIEKTPUUYECKUE, ITHEBMATUUYECKUE
WY TUAPABINYECKHUE IPUBOBI, PEJICHHBIE YCTPOHCTRA.

. M3mepurenpHble TpeoOpa3oBaTeNd — TEXHUYECKOE CPEACTBO

JUTSL TIpeo0pa3oBaHusl U3MEPSIEMOI BEIMYHMHEI B JIPYTYHO BEIU-
YUHY WM U3MEPUTENBHBIA CHTHAN, YIOOHBIN s 00paboOTKH,
XpaHeHUs], JaJbHEWIINX mpeoOpa3oBaHWi wimm nepemaqdu. llo
xapakTepy npeoOpa3oBaHus OHM IeisITcs Ha aHanmorosbie UII,
ananoro-nudpossie UII, mudpo-ananoroseie UII.

Tepmomnapa — TEpMORJIEMEHT, PUMEHSIEMBII B U3MEPUTEIBHBIX
U mpeoOpa3oBaTeNbHBIX YCTPOMCTBAX, a TAaK)Ke B CHCTEMaXx aB-
TOMaTHU3ALIUU.

MoarotoBbTE nepeckas TekcTa.

Text 7

Robotics

MpocMoOTpuUTe TEKCT M BbINONHUTE criegylowme 3agaHus.
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Wcnonb3ya aneKTpoHHbIA cnoBapb “Lingvo”, nepeBeaute cnepyto-
Lym1e CrIoBa U CIOBOCOYETaHUA U 3aNOMHUTE UX:

robotics to operate
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to create operative (n)

shape (n) to design
range of motion robot’s arm
stress

Ykaxute cnocob cnoBoobpa3oBaHusa cnedyowWwmx CrioB U nepeBeanTe
UX Ha PYCCKUN A3bIK:

unpleasant; preprogrammed; dangerous; repetitive; inventor;
popularize; however; physically

HasoBuTe npuctaBku B cnepyowmx cnosax. [lepeBeante cnosa Ha
PYCCKMiA A3bIK:

unlock; unmanned; unobstructed; preatrange; precondition; pre-
selector; preselected

Bbinuwute n3 nepsoro u BTOporo absaues ABa CrnoBa, KOTopble
MOXHO OTHECTM K “T10XHbIM Opy3bam nepesodyuka’. Beinuwmrte B cBOU
CroBapu npaBunbHble 3HAYEHUS ITUX CNOB.

Bbinuwute M3 Tekcrta WHTEepPHaLWOHaNbHbIe CNnoBa, NpoBepbTe UX
NpousHoLleHne U nepesod No cnoBapio.

BbinuwmTe U3 TpeTLEro ab3aua MMeHHbIe rPyNnbI U NepeseaunTe ux.
MpoaHanuaupyiTe nepBoe U TpeThbe NpeAnoxeHus nepsoro a6saua,
onpegenute (yHKUMIO KaXAoro MHUHUTUBA U NepeBeauTe UX BMe-

CTe C OTHOCALIMMUCA K HAM ClioBaMW.

Mepeseaute cnepywowme npeanoxeHus, obpawjas BHUMaHWe Ha
opMblI 1 hyHKLUMKM npusacmus:

1. A typical mechatronics system consists of a sensing unit, a con-
troller, and an actuating unit.
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2. Scale of integration and reduction of costs have resulted in digi-
tal circuits being used instead of classical analog solutions.

3. Having received a grant for buying new equipment, we decided
to buy a robot performing various tasks.

4. A robot is normally defined as a programmable machine imitat-
ing an intelligent creature.

5. Standing at the threshold of the 21* century the future of mecha-
tronics is full of potential possibilities.

6. Having invented transistors and integrated circuits a man could
build real robots.

7. Imitating humans robots can sense magnetic fields.

8. When creating a robot an engineer usually employs kinematics
and mechanics

9. Having built the first truly modern robot George Devol called it
the Unimate.

10.Being sold to General Motors in 1960 it was installed in 1961 in
a plant.

11.Doing very heavy work robots never get tired.

12.Having changed dramatically during the last decades digital
technology governs most of the application fields in electronics.

MepeBeanTe TEKCT C Y4ETOM BbINONMHEHHbIX 3aAaHui. TpeTui ab3ay
nepeBeAnTe NUCbMEHHO.

1. Robotics is the application of mechatronics to create robots
which are often‘used in industry to perform tasks that are dangerous,
unpleasant, or repetitive. These robots may be of any shape and
size, but all are preprogrammed and interact physically with the
world. To create a robot an engineer typically employs kinematics
(to determine the robot’s range of motion) and mechanics (to deter-
mine the stresses within the robot).

2. The word robot was popularized by Czech author Karel
Capek in his 1921 play R.U.R (Rossum’s Universal Robots). Ac-
cording to Karel Capek, his brother Josef was the actual inventor of
the word “robot”, creating the word from the Czech word “robota”
meaning servitude.
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3. For many jobs a robot is much better than human operative.
Once it has been programmed, it will do its job over and over again.
It never gets bored; it works at a constant speed; it doesn’t make
mistakes; its work is always of the same standard; it doesn’t get
tired; it can work 24 hours a day without breaks for food, rest or
sleep. Robots can be designed to do almost any job. You can’t
change the human body, but robot’s arms, for example, can be made
to move in any direction. Robots can also do very heavy work and
they can operate in conditions that are too dangerous, too hot or too
cold for people to work in. However, it is also true that humans can
do many things that robots can’t.

HonﬁepMTe cnoBa Co CXOAHbIMU 3HA4YeHUAMMU:

1. repetitive a. real

2. stress b. circumstance
3. popularize c. worker

4. actual d. make well know
5. operative e. iterative

6. condition f. pressure

Ha3oBuTte aHrnunckne aKBUBaNEHThbI:

OTIaCHBIN; 03HAYATh; paboTaTh(2); BRITOIHATH; CO3/IaBaTh; OIpe-
JCIIATH, HpOGKTI/IpOBaTB; HpI/IMeHSITB

BctaBbTe noaxopgswme cnosa u3 npeanoXxeHHbIX HUXe:

creation dangerous operate
the design repetitive conditions
application operative programmable
performing
1. Robotics deals with ..., construction, manufacture and...of ro-
bots.

2. Robots can take the place of humans in... ... .
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The robot can relieve human... from dangerous work.

Robots have replaced humans in... ... and dangerous tasks.

The first digital and... robot was invented by George Devol in
1954.

. The concept in... of machines that could ... autonomously dates

back to classical times.

MepeBeanTe Ha aHIMUNCKNIA A3bIK:

. PoGororexHnka — 5TO Hayka, KOTOpas 3aHUMaeTcsi pa3paboT-

KOH aBTOMATH3UPOBAHHBIX TEXHUYECKUX CUCTEM.
g co3manus po6OTOB MPUMEHSIOT MUKPOCXEMY .

. PoboT — 310 aBTOMaTHYECKOE YCTPOUCTBO, KOTOPOE OCYILECTB-

JSIET TIPOU3BOJICTBEHHBIEC U JPyrHe ONepalyy, OOBIYHO BHINOJI-
HSIEMbIE YEJIOBEKOM.

PoboTsI, mpexne Bcero, MCIONB3YIOTCS B TSDKEIBIX W Hebes-
OMacCHBIX AJIS YEJIOBEKA yCIOBHUSIX.

B 50-e rompl mponmioro CToieTH I pabOTHI ¢ PaarOaKTHB-
HBIMU MaTepUallaMH CTaJIi pa3pabaThiBaTh MEXaHHUYECKHE Ma-
HUIYJIATOPBI, KOTOPbIe KOMUPOBAIN ABMIKEHUS.

B 1968 r. B Slnonnn cobpany nepBoro NpoOMbILUIEHHOTO poOo-
Ta.

XIV. MoarotoBbTe Nepeckas TekcTa.

Text 8

Industrial Robot

MpocMoOTpuUTe TEKCT 1 BbINONHUTE criegylowme 3agaHus.
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Wcnonb3ya aneKTpoHHbIA cnoBapb “Lingvo”, nepeBeaute cneayto-
Ly1e crioBa U CNOBOCOYETaHUA U 3aNOMHUTE UX:

to handle handing operation/process
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to perform manual

assembly line to comprise
actuator to control
program control content (noun)
capability manipulator

HasoBute npuctaBku B cnegyrowmx cnosax. lepeseaute cnosa Ha
PYCCKMiA A3bIK:

to reteach; reprogrammable; reproduction; to resolve; supernatu-
ral; supersonic; superconductivity; superpower

K kakon 4actu peun oTHocATCA cnegylowme cnosa? BecnomHute, Ha
yTo yKasbiBaeT cyddpukc “able(-ible)”. NepeBeauTe crnosa Ha pycCKum
A3bIK:

programmable; readable; controllable; inflexible; inaccessible;
movable

Bbinuwute U3 Tekcrta WHTePHaUuuOHalbHbIe CIOBa, NPoOBepbTe WUX
Npou3HoLleHne U nepeBsoa No crosapto.

BbinuwuTe U3 TeKCTa UMEHHble rpynnbl U nepeseguTe UX.

MpoaHanusupyinte yeTBepToe NpeanoxeHne BToporo ab3aua; nepe-
BEAUTE Ha PYCCKWIA A3bIK NPUAATOYHOE NpeanoxeHne, obpallas BHU-
MaH1e Ha MH(OMHUTUBDI.

I'IepeBe.qMTe cneaywouine npennoxeHus, 06pau.|.aﬂ BHUMaHue Ha bec-
COH3HOEe npucoeanMHeHWe npuaaToyHoOro onpeaennTenbHOro npen-
JIOXEeHUA K rnaBHOMY:

1. The industrial robot can be taught a job it will have to do.

2. The industrial robot can remember instructions it has been given.

3. Robot is a mechanical device we can program to perform some
movement under automatic control.
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4. Very many companies around the world produce industrial ro-
bots we can use for increasing productivity and profitability.

5. Many types of robots humans only fantasized about in the past
area reality.

VIIl. NMepeBeauTe cnegywowme npeanoxeHus, obpawas BHUMaHME Ha
(pyHKLMM NpryacTMa U aHanu3npys rmarofibHble GOpPMbl C OKOHYAHU-
em —ed-

A. The increasing speed — the increased speed; the measuring in-
strument — the measured parameters; the actuating device —
the actuated device; the controlling program — the controlled
function; the teaching program — the taught robot.

B. 1. The term “mechatronics” coined in Japan in 1970s has evolved

over the past 25 years.

2. The Internet is a technology that when utilized in combina-
tion with wireless technology may also lead to new mecha-
tronic products.

3. The robot used performed its work with a high degree of ac-
curacy.

4. When programmed the robots faithfully carried out specific
actions over and over again without variations.

5. Mechatronics is a methodology used for the optimal design of
electromechanical products.

6. The second industrial revolution marked also by the growing
importance of science — based industries provided power for
factories.

C. 1. Robots referred to in the paper are programmed to complete

tasks via human direction.

2. Unimation robots followed by the Stanford arm, an all — elec-
tric G — axis articulated robot, appeared in 1950s.

3. The Stanford arm greatly influenced by the first unimation ro-
bots was invented in 1969 at Stanford University.

4. FAMULUS spoken about at the lecture is one of the first ar-
ticulated robots to have six electromechanically driven axes.
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MepeBeanTe TEKCT C y4eTOM BbINONHEHHbIX 3aAaHuid. MocnegHuii
ab3au nepeBeguTe NMCbMEHHO.

1. Handling operations are known to occur in practically all
production processes. At first they were carried out manually, but
then the development of hardware components made it possible to
relieve people from the necessity of handling heavy loads.

2. From this standpoint the industrial robot is not something su-
pernatural, it is only the most perfect form of the technique used in
handling processes. Their purpose is not only to substitute or imitate
manual actions of human beings, but also to perform production
processes more quickly and better than a man.

3. Unimate, the first industrial robot ever created, began work
on the General Motors assembly line in 1961; the machine was con-
ceived in 1954 by George Devol. The industrial robot is defined as
“an automatic machine, stationary or mobile, comprising actuator in
the form of a manipulator which has some degrees of motion and a
reprogrammable device of program control to perform movement
and control functions in the production process.

4. As with a human the industrial robot can be “taught” a job,
can “remember” instructions it has been given, can be “retaught”
when the job content changes, and can be transferred to a different
job when the first job ends. Industrials robots are powerful tools for
increasing productivity and for solving problems of worker safety
and poor working conditions and they are available in a wide varie-
ty of shapes, sizes and capabilities.

ﬂonﬁepMTe cJioBa CO CXOA4HbIMWU 3HAYeHUAMMU:

1. to handle a. to govern

2. actuator b. mechanical arm
3. to control c. ability

4. capability d. drive

5. manipulator e. todo

6. to perform f. using the hands
7. manual g. to pick up
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HasoBuTte aHrnuitckue aKBUBanNeHTbI:

cOOpoYHas JIMHUSA; OOpamarbes (¢ ueM-IM00); CO31aBarh; CO-
JepKaHue, YIpaBlATh, pa3pabOTKa;, BKIOYATH (COJCPIKATH);
MOIIHBII; paboYne yCIOBHS; BO3MOXHOCTH

BcTaBbTe nogxoasiyue cnoBa U3 NPeaoXeHHbIX HUKe:

capabilities developed actuators
teachable manual transfer
performed handling manipulators

program—controlled

9]

. operations can be ... by hand, hence they can be called ...
ones.
Terms like ... and ... are often applied to robots.
The main use of the first industrial robots was ... objects from
one point to another.
First industrial robots used hydraulic... .
Robots are best understood in terms of their real ... .
The first such ... were ... between 1940-1950 for application in
the atomic industry.

MepeBeanTe Ha aHFUNCKUIA A3bIK:

. IlpomsimeHHsii poOOT — 3TO aBTOHOMHOE YCTPOWMCTBO, CO-

CTOAIIEEe M3 MEXaHUYECKOI0 MAHUITYJISITOpa U TepernporpaMMu-
PYEMOI1 CUCTEMBI YIIPaBJICHUSI.

CucreMa ymnpaBiieHUs] MPUMEHSIETCs U TIepeMenieHUsT 00beK-
TOB B IIPOCTPAHCTBE U IJISA BBIIIOJHCHUA PA3JIMYHBIX ITPOU3BOI-
CTBEHHBIX MPOIIECCOB.

Hasnadenne pobota — 0CBOOOXKIATh YETOBEKAa OT MaHHITYIIH-
PpOBaHUA TAXKEIBIMU I'PY3aMH.

IlosiBneHne MexaHMYECKHX MAaHUITYJIATOPOB, a 3aTeéM CUCTEM
MPOrPaMMHUPOBAHHSI TIPUBENIO K CO3/IaHUIO MPOMBIIUICHHBIX PO-



00TOB, T.e. MPOrPaMMHUPYEMBIX MAaHUMYJSATOPOB IS pazHOOO-
pPa3HBIX OmNepaiuu.
5. TlepBbie mpoMBIILIEHHBIE pOOOTHI HAYAIH CO3/IaBaTh B CEPEAHHE
50-x rogos 20 Beka B CIIIA.

XIV. Ucnonb3ya 3aneKkTpOHHLIW crioBapb “Lingvo” nepeseaute UCTOpPUIO
3BONOLMK POOOTOB:

Date Significance Robot Name Inventor
Third One of the earliest descrip-
century | tions of automata appears in
B.C.and | the Lie Zi text, on a much
earlier earlier encounter between
King Mu of Zhou (1023-957 Yan Shi
BC) and a mechanical engi-
neer known as Yan Shi, an
‘artificer’. The latter allegedly
presented the king with a life-
size, human-shaped figure of
his mechanical handiwork.
First Descriptions of more than 100 Ctesibius,
century | machines and automata, in- Philo of By-
A.D. cluding a fire engine, a wind zantium, Heron
and organ, a coin-operated ma- of Alexandria,
earlier chine, and a steam-powered and others
engine, in Pneumatica and
Automata by Heron of Alex-
andria
c. 420 | A wooden, steam propelled Archytas of
B.C.E bird, which was able to fly Tarentum
1206 Created early humanoid au- | Robot band,
tomata, programmable autom- | hand-washing Al-Jazari
aton band automaton, au-
tomated moving
peacocks
1495 Designs for a humanoid robot | Mechanical Leonardo da
knight Vinci
1738 Mechanical duck that was | Digesting Duck Jacques de
able to eat, flap its wings, and Vaucanson
excrete
1898 Nikola Tesla demonstrates | Teleautomaton Nikola Tesla
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first radio-controlled vessel.

product

1921 First fictional automatons | Rossum's  Uni- | Karel Capek
called "robots" appear in the | versal Robots
play R.U.R.

1930s Humanoid robot exhibited at | Elektro Westinghouse
the 1939 and 1940 World's Electric Corpo-
Fairs ration

1948 Simple robots exhibiting bio- | Elsie and Elmer William Grey
logical behaviors Walter

1956 First commercial robot, from | Unimate
the  Unimation  Company
founded by George Devol and George Devol
Joseph Engelberger, based on
Devol’s patents

1961 First installed industrial robot | Unimate George Devol

1973 First industrial robot with six | Famulus KUKA Robot
electromechanically  driven Group
axes

1975 Programmable universal ma- | PUMA Victor
nipulation arm, a Unimation Scheiman

KUKA industrial rbot

operating in a foundry

XV ToaroTtoBbTe nepeckas TeKCTa.
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Text 9

Industrial Robot (continued)

MpocmoTpuTe TEKCT U BbINONHUTE criefylowue 3agaHus.

WUcnonb3ya anekTpoHHbIW crnoBapb “Lingvo”, nepesBeauTe cnepyo-
Ly1e crioBa U CNOBOCOYETaHUA U 3aNMOMHUTE UX:

manipulator flexible
pick-and-place robot guidance
articulated robot machine vision
Cartesianrobot controller

artificial intelligence
SCARA robot=selective compliance robotic arm for assembly

Ykaxute cnoco6 crnoBoo6pa3oBaHus criedyoLWMX CrioB U nepeseauTe
X Ha PYCCKMI A3bIK:

manipulator; endurance; faithfully; specify; powerful; flexible;
identify; multipurpose

MepeBeauTe cnepymolue CNOBOCOYETAHUS U NPEANOXEHUA CO CIo-
BOM “specific’, MICNoNb3ys yKka3aHHbIe BapuaHTbl ero 3Ha4eHus:

0CO0bIl, MOUHDBLI, KOHKPEMHbIU, ONPe0e/leHHbLIL, yOenbHbll

(us3.)

with no specific aim

specific orders

specific statement

specific gravity(weight)

specific heat

You say your factory is in England. Can you be a bit more spe-
cific?
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She gave us very specific instructions.
There is a specific tool for each job.
The money is to be used for a specific purpose

BbinUwKTe M3 TeKCTa MHTepPHAUMOHaNbHbIe CrOBa, NpoBepbTe WX
NPOM3HOLLEHME U NepeBog Mo CNoBapHo.

BbinuwmTe U3 TeKCTa UMeHHble rpynnbl U NepeBeauTe MX, obGpalyas
BHMMaHMe Ha nepeBof CNOB B (PYHKLUKU onpeaeneHus.

Onpegenute cyHKkuM0 rmarona “fo have” B nepBoM NpeAnoXeHUU
yeTBepTOro ab3aua n nepeBeauTe U €ro Ha pyCCKUM A3bIK.

MpoaHanusupymTe rnaronbHble HOPMbI C OKOHYAHUEM —ed B NEPBOM
npeanoxeHun BToporo absaua M B npeanocnegHem npeanoxeHUU
nocnegHero aé3aua U nepeBeguTe UX Ha PYCCKUN A3bIK BMECTe C OT-
HOCALMMMCA K HAM CIIOBaMu.

CpaBHuTe cnepytowme napbl npeanoxeHun. O6patute BHUMaHWe Ha
He3asucuMbIL npuyacmHbIl 060pom:

1. Mechatronics is an evolutionary process having no exact defini-
tion. Mechatronics is an evolutionary process, it having no exact
definition.

2. Having been programmed a robot will do its job over and over
again. A robot having been programmed, it will do its job over
and over again.

3. When programmed robots carry out specific actions without var-
iations. Robots programmed, they carry out specific actions
without variations.

4. Sensors and actuators are two critical components of every
closed loop control system also called a mechatronic system.
Sensors and actuators are two critical components of every
closed loop control system, such system being also called a
mechatronic system.



Ykaxute HesagucumMbili npuyacmHbili 0bopom B cnepylowWwmx npeano-
XKEeHMAX U nepeBeauTe UX Ha PYCCKUMN A3bIK:

1. There are different robot configurations, the most commonly
used ones being articulated robots.

2. Some robots are programmed to faithfully carry out specific ac-
tions, these actions being determined by programmed routines.

3. The main use of Unimation robots at first being to transfer ob-
jects from one point to another, these robots were also called
programmable transfer machines.

4. The absolute position of the robot being measured and compared
to the commanded position, the error is a measure of accuracy.

5. Accuracy and repeatability are different measures, repeatability
being usually the most important criterion for a robot.

MepeBeanTe TEKCT C Yy4eTOM BbINONHEHHbIX 3agaHui. MocnegHui
absau nepeBeguTe NUCLMEHHO.

1. As it was mentioned an industrial robot is defined as an au-
tomatically controlled, reprogrammable, multipurpose manipulator
programmable in three or more axes. Typical applications of robots
include welding, painting, assembly, pick-and-place, product in-
spection, and testing; all accomplished with high endurance, speed,
and precision.

2. The most commonly used robot configurations, are articulat-
ed robots, SCARA robots and Cartesian robots. In the context of
general robotics, most robots would fall into the category of robotic
arms. Robots exhibit varying degrees of autonomy.

3. Some robots are programmed to faithfully carry out specific
actions over and over again without variation and with a high de-
gree of accuracy. These actions are determined by programmed rou-
tines that specify the direction, acceleration, velocity, deceleration
and distance of a series of coordinated motions.

4. Other robots are much more flexible as to the orientation of
the object on which they are operating or even the task that has to be
performed on the object itself, which the robot may even need to
identify. For example, for more precise guidance, robots often con-
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tain machine vision sub-systems acting as their “eyes”, linked to
powerful computers or controllers. Artificial intelligence is becom-
ing an increasingly important factor in the modern industrial robot.

XI. CoeauHuTe crosa cnesa ¢ UX onNpeaeneHMAMM cnpaBea:

guidance
flexible
articulate
vision

pick
artificial
intelligence

Nk —

. to unite by joints that allow movement
. the process of directing the course of

robot in movement

. that can be changed to be suitable for

new needs, changed condition, etc

. branch of computer science which

aims to produce machines that can un-
derstand, make judgements, etc., in the
way that humans do

. to take and move something from one

place to another
the ability to see

XIl. HasoBwuTe aHrnuitckue aKBUBaNeHTbl:

po6oT, paboTaronuii B NeKapTOBOH (IIPSAMOYTOIHHON) CUCTEME;
HIAPHUPHBIA POOOT; POOOT ¢ KHUHEMATHYECKOW CXEMOWt; Mapiil-
PYTOBOXACHHE (TPAHCIIOPTHOTO POOOTA); MEPErpy30UHbIN (IIHUK-
JIOBOHM poOOT); MalIMHHOE 3pEHNE; WHTEIUIEKT; COIEPIKaTh; CTe-
nieHb (CBOOOIBI); BBITIOIHSTH; OCh; MAHUITYJISTOP

Xlll. BcTaBbTe nogxopasLue cnosa U3 NPeAnoXeHHbIX HAXe:

artificial
guidance
articulated
pick and place

intelligence axis

vision flexible

machine Cartesian coordinate
accurate

1. Other robots are much more ... as to the orientation.
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2. In 1969 Victor Scheinman at Stanford University invented an
all-electric 6-... ... robot.

3. The primary uses for ... ... are automatic inspection and indus-
trial robot ... .
4. A ... ... robot is an industrial robot whose three principal ... of

control are linear and are at right angles to each other.
5. Industrial robots can easily automate picking a part up and plac-

ing it into a new location. ... robots not only speed up the pro-
cess but they are more ... .
6. ...... is the intelligence of machines and the branch of computer

science that aims to create it.
MepeBeanTe Ha aHIAUNCKMIA A3bIK:

1. “KUKARoboterGmbH” — Hemenkasr KOMITaHHsI, KOTOpasi Mpo-
M3BOAWT MPOMBINIEHHBIE POOOTHI M aBTOMaTU3WPOBAHHBIE CH-
CTeMBI JJIsl PA3MYHBIX OTpaciell mpomsbinuieHHOoCcTH. OHa BEI-
myckaeT 4- u 6-oceBble poOoTHL, Po0oTE SCARA, mIapHUpHBIE
pOOOTHI U T.1T

2. Tlo xapakTepy BBINOIHIEMBIX ONEpalnii MPOMBIIIJIEHHBIE PO6O-
Thl TOAPA3JENAIOTCA HAa TPOU3BOJCTBEHHBIE, IOJBEMHO-
TPAHCIOPTHBIE, BBIIOJIHSIONME NCUCTBUS TUIA “B3ATh — IOJIO-
JKUTH”, U YHUBEPCAJIbHbIE.

3. HcKyccTBEHHBIM MHTEIEKT — HayKa M TEXHOJIOTHS CO3JIaHUS
WHTEIUIEKTyalbHbIX MamrH. O01acTH pOOOTOTEXHUKH U UCKYC-
CTBEHHOTO MHTEJIEKTa TECHO CBs3aHbl Ipyr ¢ apyrom. Cozma-
HHUE HHTEIUICKTYaJbHBIX POOOTOB COCTABISET €lIe OJHO HalpaB-
JIEHHE MCKYCCTBEHHOTO WHTEIUIeKTa. IHTEeIIeKTyalbHOCTh Tpe-
OyeTcst po0oTaM, 4TOOBI MAHUITYJIUPOBATh O0BEKTAMU, ONpe/Ie-
JSATH JTOKAJIN3ALHUIO U TUNIAHUPOBATh IBUKEHHUE.

4. MamuHHOe 3peHre — 3TO NPUMEHEHHE KOMITBIOTEPHOTO 3PESHUS
JUTSL TIPOMBIIIJIEHHOCTH W TPOU3BOCTBA. CHCTEMBI MAaIIMHHOTO
3peHHs 3anporpaMMHMPOBAHbI JUIsl BBIOJHEHHS y3KOCHEIMAIIH-
3UPOBAHHBIX 33]1a4.

5. MapmpyToBoKIIeHHE — 93TO YIpPaBIIEHHE POOOTOM C IICNBIO
HaBECHHUS €T0 Ha IEJb.
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XV.

MoproToBbTE Nepeckas TekcTa.

Text 10

Basic Components of Robots

MpocmoTpuTe TEKCT U BbINONHUTE crieylowme 3agaHus.

102

Wcnonb3ya aneKTpoHHbIA cnoBapb “Lingvo”, nepeBegute cnepyto-
Ly1e crioBa U CNOBOCOYETaHUA U 3aMOMHUTE UX:

power supply drive(v)
joint(n,v) feedback device
grip(v) direct(v)
transducer smart material
mount(v) sequence(n)

OGpasyiTe cywecTBUTeNbHbIE OT CNedyOWMX rMaronos ¢ NOMOLbLH
cyddukca “-er(or)’. TlepeBeante CylWeCTBUTENbHbIE HA PYCCKUN
A3bIK:

to convey; to actuate; to generate; to convert; to drive; to grip; to
develop; to control

Bobinuwwnte u3 BTOpPOro u 4YeTBepToro ab3aLeB BCe MMEHHble rpynnbl
nnepeseauTe UX Ha pyccxvu7| A3bIK.

BbinuwuTte U3 BTOpOro absaua Bce WH(MHUTMBLI, ONpeAenuTe MX
(hYHKLMIO N NMUCLMEHHO NepeBeauTe NPeanoXeHUsi ¢ MHPUHUTMBAMM
Ha pyCCKUI A3bIK.

MpoaHanusupyite rnaronbHyto opmy “providing” B nepsom npegno-
XXeHUn YeTBepTOro absaua.
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MepeBeguTe cnepylowme cnoBocoYeTaHus, cpaBHMBas nepeBoa Par-
ticiple | Simple n Gerund Simple B thyHKUMKM onpepeneHus:

measuring instrument — measuring position; operating charac-
teristics — operating turbine; processing unit — processing
speed; working machine — working conditions; heating device
— heating effect

MNepeBepuTe crnepyowme NpeanoXeHNs Ha pycckui A3biK, obpalyas
BHUMaHMe Ha 2epyHOuU:

1.

8.
9.

Some robots connect electric motors to the joints via gears; using
gears results in measurable “backlash” which is free movement
in an axis.

. The use of a computer greatly simplifies the programming pro-

CESS.

. Teaching the robot positions may be achieved in a number of

ways.

Teaching pendant is a handheld control and programming unit.
By testing a computer system it is possible to predict the failure
Or success.

Handling the information given to the computer is called pro-
cessing.

. Robot calibration is becoming more and more important in order

to guarantee a good positioning accuracy.
Cartesian robot allows x-y-z positioning.
In solving the problem the computer failed.

10.Handling operations occur in practically all production process-

€s.

lepeBeanTe TEKCT C Y4ETOM BbINOMHEHHbIX 3afAaHui. Bropoi ab3au
nepeBeAnTe MMCbMEHHO.

1. Although industrial robots vary widely in shape, size and ca-

pability they are made up of several basic components: the manipu-
lator, the control and the power supply.
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2. The manipulator is said to be the mechanical device which
actually performs the useful functions of the robot. It is to be known
that it is a hydraulically, pneumatically or electrically driven jointed
mechanism capable of up to seven independent coordinated mo-
tions. Feedback devices on the manipulator’s joints or actuators
provide information regarding its motions and positions to the robot
control. A gripping device or tool designed for the specific tasks to
be done by the robot is mounted on the outermost joint of the ma-
nipulator. Its function is directed by the robot’s control system.

3. The control stores the necessary motions of the robot and
their sequence in its memory, directs the manipulator through this
sequence upon command, and interacts with the machines, convey-
ors and tools with which the robot works.

4. The function of the power supply is providing energy to the
manipulator’s actuators. As you already know an actuator is a motor
or transducer converting electrical, hydraulic or pneumatic energy
to produce motion of the robot. Actuators can be classified based on
the type of energy and are essentially of electrical, electromechani-
cal, electromagnetic, hydraulic, or pneumatic type. The new genera-
tions of actuators include smart material actuators, microactuators,
and nanoactuators.

MopbepuTe cnoBa co CXOAHLIMM 3HAYEHUAMM:

1. sequence a. a connection that can be bent
2. to mount b. clever; quick in thinking

3. to grip c. following one another

4. to direct d. to provide the power for

5. joint e. to fix

6. to drive f. to control

7. smart g. converter

Ha3zoBuTe aHrMMMCKNe 3KBMBaNEHTDI:

BBaHMOHeﬁCTBOBaTL; HCTOYHHUK IIUTAHU, ((YMHBIfI>) MaTepua;
onpeaciIcHHasa 3agada; COCAUMHCHUC (CO‘-IJICHCHI/IC); nocjeaoBa-
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TENBHOCTH; 3aXBaThIBAaTh; BO3MOXHOCTh; YCTPOMCTBO OOpaTHOU
CBSI3M; TIPeo0pazoBaTellb; YHPaBIATh (MIPEINUCHIBATH); HCIIOI-
HUTEJILHBIN MEXaHU3M

BcTaBbTe noaxogswme cnosa u3 npeanoXxeHHbIX HUXe:

9]

smart controlled to drive
interacts power supply actuator
the control jointed manipulator
gripping
... unit is the source of supplying energy to the robot ... to pro-

duce motion.

. is a mechanism usually consisting of series of segments
with one another for ... and moving objects usually in several
degrees of freedom.

The ... system of the robot ... with the machines with which the
robot works.

A robot needs a power source ... its actuators.

The mechanical structure of a robot must be ... to perform task.
These special properties make ... materials very suitable for de-
signing ... sensors and ... which can be miniaturized more easily
than ordinary ones.

MepeBeanTe Ha AHIAMNCKMIA A3bIK:

[TpoMBIIUIEHHBIH POOOT COCTOUT M3 UCIONHUTEIBHOTO YCTPOU-
CTBAa B BHJE MaHUIYJATOpPa W YCTPOMCTBA MPOMBIIIIEHHOTO
yTpaBICHHUS.

MaHunyJIsTOp MPOMBIIIJICHHOTO po00Ta — 3TO MEXaHHM3M IS
yIpaBJICHHs [I0JIOKEHUEM 00BEKTa B IPOCTPAHCTBE.
ManunynsaTop BKIIOYaeT B ceOs MAapHUPHO COeIWHEHHBIE 3Be-
HbS IBYX THIIOB.

. I[J'IH obecrnicyeHUs ABHMKCHHSA B 3BCHBAX MOI'YT HMCIIOJIB30BaThHCA

3JIEKTPUUYECKHUE, TUJPABINYECKUE WJIM MTHEBMATUYECKUE MPUBO-
b1
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5. YacTbio MaHUTYJISTOPA YACTO SBJSIOTCS 3aXBaTHBIC YCTPOWCTBA,
MOXOKHE Ha PYKY YeJIoBeKa.

6. IlporpammHOe ympaBlieHHE — CaMBIi MPOCTONW THUI CHCTEMBI
YIpaBIeHHSI, UCTIOIB3YETCs JIs YIPABIECHUS MaHUITYISATOPAMHU
Ha TPOMBIIIJICHHBIX MPEIIPUATHSIX.

7. CoBpeMeHnHbIe poOOTH (DYHKIIMOHUPYIOT HA OCHOBE MPHHIIUIIOB
00paTHOii CBSI3H.

8. ITlpuBon mpemHa3zHaveH i1 MPeoOpa3oBaHUs MOABOIUMON YHEP-
MM B MEXaHUYECKOE JBMKEHUE UCIIOJHUTEIILHOTO MEXaHU3Ma

MoarotoBbTE Nepeckas TeKkcTa.

Text 11

Control Systems of Industrial Robots

HDOCMOTPMTG TeKCT U BbINOJIHUTEe creayouine 3agaHus.
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Mcnonb3ya aneKTpoHHLINW cnoBapb “Lingvo”, nepeBegute cnepyto-
LyMe CNoBa U CNIOBOCOYETaHMSA U 3aMOMHUTE UX:

to develop to involve

to interlock ability

computational ability continuous-path control
point-to-point control cycle system

technique to generate

Mpoutute cnepylowme OAHOKOPEHHble CNOBa, onpepenuTe, Kakow
YacTbH peyn OHU ABNAIOTCA, NepeBeAaTe CIOBA HA PYCCKUN A3bIK:

1. to develop — development — developer — developmental;
2. to compute — computer — computerize — computerization —
computation — computational — computable;
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3. to operate — operation — operational — operative — operator;
BbinuwunTe U3 TeKCTa UMEHHble rpynnbl U nepeseauTe UX.

Hangute Bo BTOpOM ab3ale CNOBO, KOTOPOE OTHOCUTCA K ‘TIOXHbIM
Opy3bsim nepegodyuxa’.

Monb3ysAcb aHrno-pycckum cnosapem, onpegenuTe 3HauyeHue rnaro-
na ‘take” B cnegyloWMX COYETAHMAX W NEepeBeAUTe MX Ha PYCCKUM
A3bIK:

to take the shortest way; to take measurements; to take control of
the situation; to take much interest in...; it takes an hour to pro-
cess the data

Hangute Bo BTOpOM ab3aue CROXHOMOAYWHEHHOE NpeanoxeHue C
0eCcCol3HbIM NPUCOEOUHEHNEM NPMAATOYHOIO ONpeAenuTeNbHOro
npeanoxeHus. MepeBeauTe npeanoxeHne Ha PycCKUM A3bIK.

YkaxuTe, N0 KakuMm Npu3Hakam B KaXAoM OTAENIbHOM Criyyae MOXHO
YCTaHOBWTb, 4TO rnarosnibHasa opma ¢ oKoH4YaHueM “-ing” aBnseTca
2epyHOuem unmn npuyacmuem. lepeBeanute npeanoXeHUs Ha pycckun
A3bIK:

1. Creating a robot an engineer typically employs kinematics and
mechanics.

2. In creating a robot an engineer typically employs kinematics and
mechanics.

3. Konrad Zuse was known for building the first binary computer
from 1936 to 1938, called the Z1.

4. Having built the first fully programmable digital computer in the

world Konrad Zuse later destroyed it.

Teaching the robot positions may be achieved a number of ways.

6. In 1997 IBM’s chess playing program Deep Blue beat the then
current World Chess Champion Garry Kasparov playing at the
“Grandmaster”’level.

9]
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7. In October 2000, the United Nations estimated that there were
742,500 industrial robots in the world, with more than half of the
robots being used in Japan.

8. Some robots connect electric motors via gears. Using gears re-
sults in measurable “backlash” which is free movement in an ax-
is.

9. Programming of motions and sequences for an industrial robot is
typically taught by linking the robot controller to a laptop, desk-
top computer.

10.A low speed is usually required for careful positioning or while
test-running through a now or modified routine.

MepeBeanTe TEKCT C y4eTOM BbINONHEHHbIX 3agaHui. BTopoii ab3auy
nepeBeAanTe MMCbMEHHO.

1. Industrial robots can be programmed from a distance to per-
form their required and preprogrammed operations with different
types of paths generated through different control techniques. The
three different types of paths generated are Point-to-Point Path,
Continuous Path and Controlled Path. Control systems may be clas-
sified as point-to-point (PTP) and continuous path (CP) types ac-
cordingly. The simplest version of PTP control systems is a cycle
system usually used for “pick-and-place” robots which move be-
tween two preselected points.

2. In point-to-point only the end point or position is critical. The
path the robot arm takes is not important. PTP robots move in dis-
crete steps from one point or location in space to another. During
the “teaching” phase of the operation each of these points has to be
recorded in sequence. At any point in space the robot’s program
may be interrupted by input signals from interlocking equipment, or
it may provide output signals to operate external equipment. Dy-
namic characteristics of arm movement are also not critical.

3. A continuous-path system involves a controlled program for
each axis simultaneously involved in resultant arm movement. This
smooth trajectory is usually developed during the programming or
“teaching” phase which is carried out by an operator. The con-
trolled-path type of machine is less common and utilizes a computer



control system with the computational ability to describe a desired
path between any preprogrammed points. The computer calculates
both the desired path and the acceleration, deceleration and velocity
of the robot arm along the path.

IX. CoemmHuTe cnosa cnesa ¢ Ux onpeneneHnaMU cnpasa.

1. technique a. to have as a necessary part or result
2. ability b. to produce

3. to generate c. to prevent movement through

4. to develop d. the fact of having power needed to
5. to interlock do something

6. to involve e. a method of doing something that

needs skill
f. to work out, design

X. HasoBuTe aHrnuickue aKBUBaneHTbI:

CHUCTEMA YOpaBJICHUA, IMOCJIICA0OBATCIBHOCTD, BXOI-
HOW/BBIXOJHOM cUTHAI; OnoKupyrouiee 000pyA0BaHHUE; MO3UIH-
OHHAs CHCTEMa; CUCTEMa HETPEPHIBHOTO JEHCTBHS; METON (CIIo-
c00); 0Ch; MaHUILYNATOP POOOTa; MPEPbIBATh; BBHIIOIHATE JEH-
CTBHS; OMHOBPEMEHHO; TIJIABHBII; IUKJIOBAsi CUCTEMa

XIl. BcTaBbTe noaxogsLiue CrioBa U3 NpeanoXeHHbIX HUXe:

axis develop smooth
sequence interrupt positions
point-to-point interlocking involve
controlled continuous-path

. The mechanical structure of a robot must be ... to perform tasks.

. The control of a robot ... three distinct phases — perception, pro-
cessing, and action.

3. The task of a robot control system is to execute the planned ... of

motions and forces.

[N I
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Industrial controllers are either non-servos, ... SErvos or ... Servos.
The input signals from ... equipment can ... the robot’s program.
The ... trajectory is ... during the teaching phase.

Each ... of PTP robot can generally move to only two ... .

Nown ke

XIl. MepeBeauTe Ha aHIMUIACKUI A3bIK:

1. Cucrems! yrpaBieHHs poOOTOM — MaHUIYJISTOPOM MOTYT OBITh
[IUKJIOBEIe, TIO3WIIMOHHBIE W KOHTypHBIE. BEBIOOp cHCTEMBI
yIpaBieHHus po00Ta ONPeNesieTCs ero Ha3HaYeHHEM.

2. HaumOosiee mpocrtasi IUKIOBas CHCTEMa YIPAaBICHHS POOOTOM
MpeaHa3HavaeTcsl Ui BBIAYH psAga KOMaHA B OOpeNenEéHHON
MOCTIEI0BATENFHOCTH.

3. IluxnoBas cucrteMa — 3TO MPOCTEHIINI Cydail TTO3MLIMOHHOMN
CHUCTEMBI C MUHUMAIIbHBIM YUCIIOM ITO3UITHI.

4. Tlo3unmoHHas cUCTeMa yIPaBICHUS POOOTOM 3a7aéT HE TOIBKO
MOCJIeI0BAaTENLHOCTh KOMaHJ, HO U TOJIO)KEHHE BCEX 3BEHBLEB
npoMeInuieHHOro poborta. EE ‘mcmonme3yroT mis obecrievyeHus
CJIOKHBIX MaHUMYJISIHHA ¢ OONBIIUM KOJMYECTBOM TOUYEK MO3M-
[IHOHUPOBAHUSI.

5. KoHTypHas cuctema yIpaBlieHUs pOOOTOM 3a7aéT IBUKCHHE B
BUJIE HETPEPHIBHONW TPAaEeKTOPWH, MPUYEM B KaKIBIA MOMEHT
BPEMEHH OMpEelsieT He TOIBKO IOJIOKEHNE 3BEHbEB MEXaHM3-
Ma, HO ¥ BEKTOpP CKOPOCTH ABHKCHHUS O0BEKTA.

XIll. MoaroToBbTE NEpeckas TeKCTa.

Text 12
Power Supply

npOCMOTpMTe TeKCT U BbINOJIHUTEe crieayrouine 3agaHus.

. Wcnonb3ya aneKTpoHHbIA cnoBapb “Lingvo”, nepeBegute cnepyto-
LyMe CNoBa U CNIOBOCOYETaHMSA U 3aNOMHUTE UX:
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logic analysis to regulate

maintenance repeatable

to power double acting pneumatic cylinder
to actuate to service

integral heavy duty

strength

MepeBeguTe cnegylowme cnosa, obpawas BHMMaHWe Ha MPUCTABKMU:

to preselect; to misselect; overcorrection; miscorrection; over-
speed; underspeed; mispositioning; prepositioning; repositioning

Mpoutute cnepylowWwme OAHOKOPEHHble CNOBa, ONpepenuTe, Kakow
YacTbH peyn OHU ABNSAIOTCA, NepeBeAaTe CIOBA HA PYCCKUN A3bIK:

1. simple — simplicity — simplification — simplify — simply;

2. active — activity — activate = activation;

3. compress — compressor — compression — compressible —
compressibility;

4. repeat — repeatable — repeatability — repeater — repeatedly

MepeBepute cnepyrowme MMeHHble rpynnbl. O0bACHUTE CBOW Bapu-
aHT nepeBofa:

air-operated « controller; single-joint controller; rate-controlled
manipulator; flow-line manipulator; task-level programming sys-
tem; path control system; gripper coordinate system
BiinuwuTe n3 Tekcta MMeHHbIe rpynnbl. O6bACHUTE CBOM BbIGOP.
Hangute B TekcTe npeAnoxeHne ¢ KOHCTPYKLMeN “crioxHoe nodnexa-

wee ¢ uHpuHumusom”. O6BACHMTE CBOI BbiGOp. MepeBeante npea-
NoXeHWe Ha PYyCCKUIA A3bIK.
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Haiigute B TeKcTe NpeANnoXeHUs ¢ He3a8UCUMbIM nNpu4acmHbIM 060po-
mom. O6bACHUTe cBOM Bblbop. MepeBeguTe npeanoxeHne Ha pyc-
CKNI A3bIK.

Haiigute Bo BTOpom ab3aue MH(UHMTUB B (PyHKLUMM COCTABHOrO MO-
pAanbHOro ckasyemoro. lepeBeauTe ero BMeCTe C OTHOCALWMUMCS K
HeMmy noanexauum.

MepeBeaute cnegylowme npeanoxeHns Ha PycckUn A3biK, obpallan
BHUMAaHMe Ha He/UYHbIE (hOPMbI 2r1azona.

1.

9.

Programmable means capable of being instructed to operate in a
specified manner or accepting systems or-other commands from
a remote source.

To solve the task of robotization profitability is much more im-
portant than to solve pure technical problems.

. Robots have found wide application in our economy, but there

are many scientific problems tobe solved.

. Besides trying to solve these problems and making further im-

provements in robot program control a great deal of research is
also being carried out/'on developing the next generation of in-
dustrial robots.

Armand wrist actions are known to provide six axes of motion,
the arm moving up and down, right and left, and in and out.
Program is-a sequence of instructions to be executed by the
computer or robot controller to control a machine or a process.
During the “teaching” phase of the operation each of these points
has to be recorded in sequence.

. To overcome the limitations of the open-loop controller, control

theory introduces feedback, a closed-loop controller using feed-
back to control states or outputs of a dynamical system.
Sometimes mechanical methods that are used allow the stability
of systems to be improved.

10. This robot is supposed to take six seconds to get from one wall

to another.

11.When using open-loop control one approach is to use feed-

forward control (ynpasneHnue npsiMoii cBs3bI0).



12.This robot model allows us to install the supply unit separately
from the manipulator.

13.The power being cut off, electromagnetic brakes are able to
maintain the position of the robot.

14.They know new types of electromotors to be created and ex-
plored by the industry for possible application of industrial ro-
bots.

HepeBe.qMTe TEKCT C y4eTOM BbINOJIHEHHbIX 3afaHuN.

1. Industrial robots are known commonly to consist of several
similar major components: the manipulator, the controller and pow-
er supply. The controller is the robot’s brain and controls the robot’s
movements. The control system contains programs, data algorithms,
logic analysis and various other processing activities which enable
the robot to perform.

2. The function of the power supply is to provide energy to the
manipulator’s actuators. Power for industrial robots can be electric,
pneumatic or hydraulic. In the case of electrically driven robots the
basic function of the power supply is to regulate the incoming elec-
trical energy. Electric motors are efficient, require little mainte-
nance, and aren’t very noisy. The pneumatic robot is the simplest
and least expensive of all robots, it being fast, very repeatable and
the simplest to program. It is to be noted that pneumatic industrial
robots are usually recognized as a “pick-and-place” type which
moves between two preselected points. Linear movements are usu-
ally powered by double acting pneumatic cylinders. Power for
pneumatically actuated robots is usually supplied by a remote com-
pressor which may also service other equipment. Hydraulically ac-
tuated robots normally include a hydraulic power supply as either an
integral part of the manipulator or as a separate unit. They use oil
under pressure and generally perform heavy duty jobs, this power
type being noisy, large and heavier than the other power sources.
Hydraulic robots have the advantages of mechanical simplicity (few
moving parts), physical strength, and high speed.
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CoepguHuTe CnoBa cneea c Mx onpeaeneHnsaMu cnpasa.

to service
maintenance
integral
repeatable
strength

to power

S o e

e o

which cannot be left out

to supply power to

able to repeat

the quality or degree of being
strong or powerful

to examine (a machine) and
make any necessary repairs

the act of maintaining, esp. of
keeping something < in  good
condition

HazoBuTe aHrMMICKNe IKBMBaNEHTDI:

TSDKENIBIA  PEXUM; HEOThEMJIEMBIHM; LIMJIUHJIP JIBYCTOPOHHETO
JEeWCTBUS, MPUBOAUTH (B HeHCTBUE); TpeOOBaTh; TEXHUYECKOE
o0CITy>)KUBaHNE; NMPOU3BOAUTH TEKyIlee 0OCTy)KUBAaHHE; ITHEB-
MaTHYECKUN; TUAPABIMYECKU, B Ciydae; MOBTOPSEMBIN (BOC-
MIPOM3BOANMBII); MCTOYHUK MMTAaHUS (SHEPTUH); AUCTAHIIUOH-

HBIN; OTIENBLHBIN

XIll. BectaBbTe nogxopsLuue cnoBa U3 NPeanoXeHHbIX HAXe:

A W N —
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logic analysis

integral

double acting cylinder
maintenance

processing activities.

mechanical robots.

. ... is used for linear movement.

. Rotary movements are ... by ... rotary actuators.

. It is known that electric motors require little ... .

. The controller contains programs, data algorithms, ... and other

repeatability remote
actuated pneumatic
service regulated
powered power supply

. The incoming electrical energy is ... by ... in the case of electro-



6. A ... compressor for pneumatically ... robots can also ... other
equipment.

7. ... 1s one of the main characteristics of pneumatic robots.

8. A hydraulic power supply of hydraulically... robots can be either
an ... part of the manipulator or a separate unit.

XIV. MepeBeauTe Ha aHIMMIACKNIA A3bIK:

1. CaMbIM >XKeCTKMM TpPeOOBAaHHUSIM IO MOBTOPSIEMOCTH OTBEYAIOT
MaJIeHbKHE ITHEBMAaTHYECKHE POOOTHI, MO3UIIOHUPYEMBIE MEXa-
HUYECKHUMH YIIOPaMH.

2. Jlyig ManbpIX MHEBMAaTHYECKUX POOOTOB BpeMsl BHIOIHEHUS IPO-
CTEUIINX IMKIIOB 3arPY3KH - pa3rpy3Ku OObIYHO cocTaBiseT 2-3
CEKYHJIBI.

3. B xaxzoi#t Hore utanbsiHckoro podora HyQ ycranosneno 8 rua-
paBIMUECKUX U 4 3JIEKTPUYECKUX HPHUBOAA, 00ECIEYMBAIOLINX
poboty 12 crenenei cBOOOBI.

4. D10T poOOT HE MPEAHA3HAYACTCS sl paOOTHI B TSHKEJBIX PEKU-
Max.

5. JluHeliHble NEpEeMENIEHUs OCYILECTBIISIIOTCS MHEBMOIMIMHApPA-
MU JBOMHOTO JeHCTBUS.

6. W3BecTHO 4TO, THAPONPUBOA — 3TO HEOThEMJIEMas 4acTb Ma-
HUIYJISATOpa THAPABINYECKOTO poboTa.

7. Crnenyer MOMHHUTB, UTO YIIPABISIOLIEE YCTPONUCTBO YIpaBiseT
BCEMH NepeMELEHUsIMHI po0oTa.

XV. MogroTtoBbTe NOAPOOHLIN Nepeckas TeKCTa.
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