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Jlekcuveckue 0COOEHHOCTH MEPEeBOAA AHTJIMHCKOT0
HAYYHO-TEXHUYECKOI0 TEKCTA

Jlekcnueckuii cocTaB HAYYHO-TEXHHUYECKUX TEKCTOB XapaKTepH3yeT-
Cs MIMPOKMM WCIIOJB30BAHHEM TEPMHHOB (CJIOB, CIIOBOCOYETAHHIA,
¢bpa3), ABISIOMUXCSA HHCTPYMEHTOM, ITPY TIOMOIIH KOTOPOTO OMEPUPYIOT
HAYYHO-TEXHUYECKHUMH TOHATUSMH, U OTHOCHUTEIHHO MAJbIM Pa3HO00-
pasueM JEKCHYECKUX TPYIIIL.

[log mepmunom moHUMAaETCs CIOBO WU CJIOBOCOYETAHUE JTIO0OM
cdepbl ymoTpeOlieHus, BBIpaXKalolllee Hay4yHOE IIOHSTHE, HUMEIoIIee
oTpeJieICHIEe W TPUTOJHOE K NMPUMEHEHWI0O B HayKe M TEXHHKE. Bce
TEPMUHBI JIETSATCS Ha MPOCTHIC, CIOXKHBIE M CIOBOCOYETAHUSA. MOXKHO
BBIJICJIUTDH OOIIICHAYYHBIE, OOIIETEXHUYCCKHE, OTPACIICBBIC U Y3KOCIIEIH-
ajpHBIe TepMUHBI. OOIIeHayIHBIC H O0IMETEXHUIECKUE TEPMUHBI — 3TO
TEPMHUHBI, UCIOIL3YEMbIE B HECKOIBKUX OO0JIACTAX HAYKH U TEXHUKH.
OtpaciieBbleé TEPMUHBI — 3TO TEPMHHBI, MIPUCYIIUE TOJIBKO OJHOW Ka-
KOH-TM0O0 OTpaciu 3HaHUHU. Y3KOCHEIMalbHbIe TEPMUHBI — 3TO TEPMHU-
HBI, IMEIOITIE 3HAYSHUS, XapaKTepHbIe I KaKOH-TH00 CIeHabHOCTH
JTaHHOH OTpaciy.

[TockonbKy TEPMHHBI — 3TO CJOBa HIIM YCTOWYHMBBIE CIOBOCOYETA-
HUS, BBIPKAOIIHNE CIICIHaIbHbIe HAyYHBIE W TEXHHUYECKHE ITOHSTHA,
MMO3TOMY HX CJEAyeT MEePEBOJANTh WUMEHHO COOTBETCTBYIOIIUM TEPMHU-
HOM, IPHUHATHIM B TEPMHUHOJIOTUYECKON CHCTEME TOTO SI3bIKa, Ha KOTO-
PBIN OCYIIECTBISIETCS NIepeBOA. Beskue Apyrue crmocoObl mepeBoia, u3-
BECTHEBIE 110 TIEPEBOY XYI0KECTBCHHON JTUTEPATYPhl — aHAJIOTH, CHHO-
HUMHUYECKHUE 3aMEHBI, ONMMCATENbHBIN MepeBo] U T.I.— IPHU MEPeBOJE
TEPMHHA SBJISIFOTCS, KaK MPaBUIIO, HEAOMYCTUMBIMH.

ITosiBneHue HOBBIX HAyYHBIX WAEH W HampaBJIeHUH HCCIeI0BaHUH,
pa3paboTKa HOBOW TEXHHMKH, CO3JAHHFE HOBBIX TEXHOJOTHYECKUX IIPO-
[[ECCOB MPHUBOJAT K 00pa30BaHUIO HOBBIX TepMUHOB. Hambonee nHTEH-
CHBHOE IIOIOJIHCHHE TEPMUHOJIIOTMYECKOTO COCTaBa S3bIKa MPOUCXOIUT
3a CUET CIICYIOIINX MPOIIECCOB:

1. Agguxcayus, t.e. 0OpazoBaHNEe HOBBIX TEPMUHOB ITyTEM IPH-
OaBteHNs! K KOPHEBBIM CJIOBaM MPUCTABOK ¥ Cy(P(HUKCOB!



reasoner — GJIOK pacCyxIeHHi (B cCHCTeMax HCKYCCTBEHHOI'O
HHTEJIIEKTA)

2. OOpa3zoBaHHE HOBBIX OJIHOCIIOBHBIX TEPMHUHOB IIyTEM CJ10680-
C/102icenust, P KOTOPOM J1Ba WK Oosiee TepMUHA (MM X OCHOBBI) CO-
SIUHSIOTCS B OJMH HOBBIN TSPMHUH:

flow + chart = flowchart —6nok-cxema
3. Komueepcusa cioBa Wi¥ TEPMHUHA, C IOMOIIBIO KOTOPO# U3 cyliie-
CTBYIOLIETO CJIOBa WJIM TEPMHMHA OOpa3yeTcsi HOBBIM TEPMHH, OTHOCS-
muics K Jpyroi 4acTH peun:
(cymiecTBUTENBHOE) TIPOBOJ
wire =7

(rmaron) MpOKIagBIBATH MIPOBOJ, MOHTHPOBATH
MPOBOJKY

4, Hp}lele 3aumcmeoeéanua CJI0B U3 T'PEUYCCKOIo0 U JIATUHCKOT'O
S3BIKOB.

locus — TCOMETPHUYECCKOC MECTO TOYCK,; MECTOMOI0XKECHUEC

5. Komobunayus nByx wim 60jee M3 MEPEUNCICHHBIX BBIIIE CIIOCO-
(0):¥

tool changer — ycrpoiictBo (151) CMEHBI HHCTPYMEHTOB
6. OOpa3oBaHHE CHOHCHBIX MEPMUHONOZUYECKUX TPYII IyTeM
J0GABIEHHS YTOYHSIONIMX JICBBIX M MPaBbiX (PEIIOKHBIX) OMpeesie-

HUI K HCXOJTHOMY CIIOBY:

box frame robot — po6Gor, paboraromuii B IpIMOyTroasHOM (me-
KapTOBO#) CHCTEME KOOPANHAT

product of inertia — meHTPOOEKHBINH MOMEHT HHEPLIUU



strength of test — momHOCTE KpHUTEPUS

HOCKOJII)Ky B JIMHTBUCTUYCCKOM IIJIAHEC TCPMUHBI ABJISAFOTCA TaKUMH
K€ CJIOBaMH, KaK W BCC NPOYHC CJIOBAa A3blIKa, UM CBOMCTBEHHBI TE€ K€
SIBJICHHUS, YTO X BCEM APYIHM CJIOBaM.:

1. MHOro3Ha4YHOCTh

AHIIMIACKUN CIOBapHBIA COCTaB OTIUYAETCS MHOTO3HAYHOCTBIO U
OMOHHMHKOH. MHOT03HAYHOCTh TEPMHHA TIPOSBIIAETCSA B TOM, YTO OJTUH
U TOT XK€ TEPMUH HMMEET pPa3HOC 3HAYCHUE B Mpeesiax Pa3HbIX HayK.
Hampumep:

power 1) MOIIHOCTb, dHEprus (pu3nka)
2) cTeneHb (MaTeMaTHKa)

valve 1) snextponHas amma (pagrnoTEXHNUKA)
2) knanaH (MalIMHOBEICHUE)

CroxxHee 0OCTOUT A€NO TaM, TA€ OJUH M TOT XK€ TEPMHUH MMEET pa3-
HOE 3HAa4€HHUE B IIpelesax OJHOM M TOH K€ OTpaciid HayKH U TEXHUKHU.
OTO ABIEHHE OYEHb XapaKTEpHO, B YACTHOCTH, AJS HA3BaHUM pas3nnd-
HBIX netanei mamuH. Hanpumep:

pin 1) mmubka, WTHdT, YeKa, WIUTHHT
2) cTepxKeHb, OCh
3) IITEIPb, BEIBOL

key 1) kTt04, KHOTIKA, KJIABHIIA, TEPEKITFOYATENh
2) mudp, Ko, yKa3arelb K PEIIEHHUIO

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

manunynamop — 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 TTPUMEPHI:

can 1) mousb ( rmaromn)
2) OumoH, *ecTsHas OaHKa, KOpoOKa (CylIeCTBHTEIb-
HOE)
well 1) xoporiio (Hapeuue)

2) poaHHK, BOJOEM, KapMaH (B MOUIOXKKE), IaxTa JTU}-
Ta, CKBaXKHMHA (CYIIECTBUTEIBHOE)
3) OUTh KIIFOYOM, XJIBIHYTh (TJ1aro)

K Mopdomornaeckiim oMOHIMaM OTHOCSTCS CIIOBA THTIA!

ground 1) Past Simple Tense wmu Past Participle or riarona
“to grind”
2) OCHOBBIBATH (II1AroI)
3) rpyHT (CyIIECTBUTEIBHOE)

Mopdonornaeckrne OMOHHMBI Pa3IHYHUTh JIETYe, YeM JIEKCHYECKHUe,
TaK Kak B MPEIJIOKEHUSIX OHH OOBIYHO BBHIMOJHSIOT PAa3IUYHBIE CHHTAK-
cuueckue QyHKIUU.

2. CHHOHUMUSA

OTO sABIICHUE O6paTHOC oMoHUMKHM. CHHOHMMAaMU Ha3bIBalOT JABa HUJIN
HECKOJIBKO pa3JINYHbIX CJIOB, 06J1az[a}01unx OJHHM U TEM XK€ 3HAUYCHHUECM,
WJIU Ke OJIM3KUMU 3HAUCHUSMH.

pin-stud — mwrudt

AHIIMACKUN A3BIK 0YeHb OOraT CMHOHHMMAaMH. XOTd CHHOHHUMHKA B
00J1aCTH TEPMHUHOJIOTMH CUUTACTCS OTPHULIATCIILHBIM SBJICHUEM, TEM HE
MeHee, C HEI0 MPUXOANUTCS CTAJIKUBATHCH, OCOOCHHO B MOJIOJIBIX, PAa3BH-
BAaIOIMXCS 00JACTAX HAYKH M TEXHHWKH C eIlle HeyCTaHOBUBIIEHCS Tep-
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MuHOsIoruei. Ilpu nepeBone 0cCOOEHHO BaXKHO CIEIUTH 32 TEM, YTOObI HE
Ha3bIBAaTh OJHY U Ty K€ JeTallb Pa3HBIMH CJIOBaMU — HHA4Ye MOXET CO-
31aThCs BIICUATIICHNE, YTO peydb ST O pa3HBIX JeTasix. B Texauueckon
JHUTEpaType UMEIOT MECTO CIy4aH, KOrja B OJHOM M TOM k€ 000pyJ0Ba-
HHUH MMEETCSI HECKOJIBKO CXO/HBIX MPHOOPOB, BBHIIOIHSIONIMX OJHHAKO-
Bble (DYHKIIMH; B 3TOM CJIydae CIIeAyeT KaXIblii U3 HUX Ha3bIBaTh OJHUM
BIIOJIHE OTMpPENENCHHBIM TEPMHHOM U CTPOTO IMPHICPKUBATHCS STOTO
Ha3BaHMS HA NPOTKEHWM BCEro TeKcTa. MHaue TroBops, COBEPIICHHO
HEOOXOUMBIM YCIIOBHEM IMEPEBO/Ia TEXHUUECKOW JTUTEPATYPHI SBISETCS
yHU(DUKAIHS TSPMUHOJIOTHH, COOJIIOJICHNE €IUHCTBA B 0003HAUYECHHH TEX
WY UHBIX JIeTaleil 1 KOMIIOHEHTOB.

Heoaornsmel

Heonozuzm — 310 ciioBo (TepMHUH), BO3HHUKIIEE I 00O3HAUECHUS
HOBOTO TOHSTHS. Heonoru3mMpl 0ObIYHO BO3HHMKAIOT Ha OCHOBE CyIIe-
CTBYIOIIMX JICKCHYECKUX DJIEMEHTOB (KOpHEH, CII0BOOOPa30BaTEIBHBIX
cyhdukcoB u mp.), MOITOMY TPH MEPEBOAE HEOJOTH3MOB HEOOXOTUMO
YUYUTHIBATh 3HAYCHUE BXOMAIIMX B HUX JICKCHYECKHX JJIEMEHTOB. Tak,
HAIpHMep, YacToe yroTpediaeHne ciosa “times” B 3HAYEHUH KCHIOAbKO-
mo paz» TMPHUBEJIO K MOSBICHNUIO HOBOTO rinarona to times (ymuooscums) ¢
ero mpousBoaHbiMU. C TOMOIIBIO NpoayKTHBHOTO cyddukca —ability
CO3/Ial0TCSI HOBBIE CIIOBA, KOTOPbIE BCE Yallle W Yallle BCTPEYAOTCS B
crienuanbHOU nuTeparype. Hampumep:

checkability — xouTponenpurogHoCTh, TPOBEPSIEMOCTh

TpynHee moaBepraroTcsi NEPEBOAY HEOJOTHM3Mbl, BO3HUKILIHME HAa OC-
HOBE MHOCTPAHHBIX 3aMMCTBOBAHUM U HA 3JIE€MEHTAaX, B3SATHIX U3 UYKIBIX
HAyYHO-TEXHUYECKOMY SI3bIKy JIeKCHYecKuX cioeB. OcoOeHHO MHOTO
HEOJIOTU3MOB BCTpedaeTcsl cpenu GUpMEHHBIX Ha3BaHWH, T.€. CIerudpu-
YECKMX HAa3BaHUM T€X WM WHBIX WU3JEIUN W AETaleil, BBIMYCKaeMbIX
IaHHOW ¢upMol wiu mpemnpustaeM. [Ipn ux mepeBoie HEOOXOIUMO,
MIPEeXKIIe BCETO, YSICHUTH, UTO IMPEACTABIACT U3 ce0s MaHHOE M3JEIHe U
MEPEeBOAUTh €r0 Ha3BaHUE, PYKOBOJCTBYSCH OOILICTIPUHATON TEPMUHO-
JIOTHEH.



«JIoKHbBIE APY3bi NNEPEBOTUYNKA»

Hemanyro TpyaHOCTh B mpoliecce MepeBoAa HAyYHO-TEXHUYECKOU
JUTEpaTypsl MPEACTABISAIOT TAaK HA3bIBAEMBIE «I0MCHblE OpY3bsA Hepe-
600uuKa». DTO TEPMHUHBI CO CXOAHOH BHeIIHeH GopMol, 3HaYEHHE KO-
TOPBIX B Pa3HBIX S3BIKAX B TOW WJIM MHOW CTENEHH HE COBIMAJAIOT U II0-
3TOMY MOTYT HAIlpaBUTh NIEPEBOAUUKA I10 JIOKHOMY IIyTH. Hanmpumep:

resin — cmouia, a He pe3uHa

B coMHUTEIBHBIX Cllydadx MEepeBOAYMK BCCTrha JOJIKCH 3arjIsIHyTh B
CJIOBaph, YTOOBI BBISICHUTB, HE UMEETCS JIM TaM 3HauYeHHH, KOTOpPBIE OH
He 3HaeT. CoBa, OTHOCAIIHECS K IOXKHBIM JPY3bsSM MEPEBOMTIUKA,

MOJKHO pa30UTh Ha TPH TPYIIIHL:

1. CnoBa, oxoxue Ha pyccKHe, HO OTIMYAIOIINECS OT HUX CBO-
VM 3HAY€HUEM, HallpUMep:

accurate — TOYHBIH, a He aKKypaTHBIH
data — nanHble, a He nata

2. CJ'IOBa, KOTOPBIC ABIAKOTCA KT1O0HCHbIMU dpya’b}m/m» TOJIBKO IJIsA
OTACIBHBIX CBOUX 3HAYCHMI:

to control — ympaBnsaTh U KOHTPOJIUPOBATH
instrument — npuOOp U HHCTPYMEHT (MY3bIKaJIbHBIN)
3. CnoBa, KOTOpBIE BBOJAT B 3a0JIy’KICHUE HEHCKYIIEHHOTO IIe-
peBoauMKa Oaro/aps BHEITHEMY CXOJCTBY C 0oJiee yOTpeOUTENbHBIMU
CIIOBaMH, HallpuMep:

insolation — uncossus u insulation — u3oAnus

complement — nononuaenue u compliment — noxsana



bBpuraHckuii 1 aMepUKAHCKHUI
AHTJIMACKUH

ITepeBoisi HAyYHO-TEXHUYECKYIO JIUTEPATYPY, CIAEAYET UMETh B BUIY
pPacXoXACHUS MEXIy TepMHUHOJorueH, mpuasaTor B Aurnuu u B CILIA.
PacxoxneHus 3T MOTyT OTHOCUTBCS K

a) opgpozpagpuu, vanpumep:

Amnenuiickoe Tepmun Amepukanckoe
Hanucanue Hanucanue
gauge Kamop gage
to programme IpOTPaMMHUPOBATh to program
catalogue KaTajor catalog
0) 1ekcuke, HaTIpUMeEp
Anenus Tepmun CIIIA
accumulator aKKyMYJISATOD storage battery
to earth 3a3eMIIATh to ground
spanner TacyHBIN KITHOY wrench

IIpu nepeBojie PycCKUX TEXHUYECKMX TEPMHHOB Ha aHTIUNUCKUN
SI3BIK IS HAXOXKIICHUST DKBUBAJICHTOB YACTO TPUXOJUTCS ITOJTH30BATHCS
Pa3TUYHBIMA UCTOYHUKAMH — aHTJIMACKUMHU U aMepukanckumu. Co-
BEPIICHHO HEJOMMYCTUMO B OJHOM U TOM K€ TEKCTE IOJIb30BAThCS BIIE-
pPEMEIIKY aHTITMHACKUMHU U aMEpUKaHCKUMHU TepMuHaMu. HeT ocHoBaHuM
OTJIaBaTh MPEIIOYTCHHE OPUTAHCKUM HJIM aMEPUKAHCKUM TEPMUHAM —
BaYKHO JIMIITb COOJIIOJATh MOCIIEA0BATENBHOCTh U Ha MPOTSHIKEHUH BCETO
TeKCTa MPHUIEPKUBATHCS MO0 TeX, JINOO0 IPYTHX, TaK KaK HEMOCIeI0Ba-
TETFHOCTh M CMEIICHHE TEPMUHOJIOTHH JI€30PUEHTHUPYET YHUTATel,
CHHXAET KaueCTBO MepeBojia U MHOTAa MOXKET IIPUBECTH K HEJ0pazyMe-

HHIO.




Coxkpanenus (ad006peBHATYPHI)

XapakTepHOM 4epTOd COBPEMEHHOM aHIJIMHCKOW M aMepUKaHCKOU
Hay4YHO-TEXHUYECKON JIMTEPATYpPhl SBISAETCS LIMPOKOE HCIIOJIB30BAaHUE
COKpallleHH, KOTOpbIe OBIBAIOT: HYKGEHHbIE, C/10206ble, CMEUAHNbIE U
yacmuyuHble.

1. bykeennwvie cokpauwenus — 3T0 camasi paCIpOCTpPaHCHHAS Ka-
teropust. OHU COCTOAT W3 HAYaJIbHBIX OYKB TEX CJIOB, KOTOPHIE OHH 3a-
MensitoT. Hanpumep:

Cu control unit YCTPOHCTBO yHpaBICHHS
RJ rotary joint BpaIaTeNbHOE COUICHEHUE
emf electromotive force ANIEKTPOBMKYINAS CUITA

2. B cnozosvix cokpawjenuax ynorpeOIsioTcsl HadalbHbIE CIIOTH,
KOTOPBIE 3aMUCHIBAIOTCS B BUJIE OJTHOTO CJIOBA, HAIIPUMED:

logamp logarithmic amplifier JOTapru(PMUIECKUIN YCHIUTEND
Telecom teleconference TEeNICBU3NOHHAST KOH(PEPEHIIHS
ComSat communication satel- | cnyTHuk cBs3M

lite

3. K ememannvim otHOCSATCA Takue COKpALICHUs, B COCTaB KOTO-
PBIX MOTYT BXOJUTH OTACIbHBIC OYKBBI, CJIOTH, YKCIAa M yCIOBHBIE 3HA-
KH, HaIpuMep:

T°L transistor-transistor TPaH3UCTOPHO-
logic TPaH3UCTOPHBIE  JIOTHYECKUE
CXEMBbI
i/dia inside diameter BHYTPCHHUIA TUaAMETP
H-bomb Hydrogen bomb BOJIOpOIHAsS Oomba
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4. K yacmuunpim OTHOCSTCS YaCTHYHEIC COKpallCHUA U YCCUCHUA
CJIOBA THUIIA.

lab laboratory nabopaTopust
max maximum MaKCHMYyM
tox toxic SITOBUTBIN

Kpome Toro, cokpamieHust MOXHO MOAPa3AETUTh Ha OOMIEHPHUHATHIC
U TaKHC, KOTOPLIC ynOTpC6J’IHIOTCSI TOJIBKO OAaHHBIMH aBTOpaMH WJIA B
JaHHOM Tekcte. [locnenHue o0bIYHO pac(pOBHIBAIOTCS B TEKCTE.

3HaHWE COKpaIIeHWH HEOOXOIWMO HE TOJBKO IS MPaBUILHOM WX
pacmupoBKH, HO U I YMEJIOTO X IPUMEHEHHSI B COOCTBEHHOM IIepe-
BOAC. CJ'ICI[yeT HUMETHL B BUAY, YTO HNPUHATHIC COKpAUICHHA SABJISAIOTCA
ouIuaTbHBIMU U CTAHIAPTHBIMU U, CIEIOBATENIbHO, HE MOUIEKAT HU-
KaKHM ITPOU3BOJIbHBIM U3MCHCHHUAM U 3aMCHAaM.

B nacrosimee BpeMs HaOmI0gaeTcs pocT TEPMUHOJIOTHUYECKHUX COKpa-
MIEHU — 3TO OOBACHIETCS CTPEMJICHUEM KpaTKO INepeaaTh MOHITHE B
A3bIKE HayKH W TeXHUKH. OOBIYHO B KOHLIE KaXIOro CIOBaps MMeEeTCs
CIHMCOK COKPAalICHWH M YCIIOBHBIX OOO3HAYEHHWH, KOTOPBIMH HYXXHO
MOJIb30BAThCS NIPH NEPEBOJIE.

HayuyHo-TexHn4yeckue cjioBapu

Wznmano Oombllioe KOJNHYECTBO CHEIUANBHBIX TEXHUYECKHX AHTJIO-
PYCCKHUX CIIOBapel: 3JIEKTPOTEXHUUYECKUH, XUMUKO-TEXHOJOTUYECKHUH,
CJIOBapu MO TCXHOJOIMU MAIIMHOCTPOCHUA U MeTaﬂHOO6pa6OTKC, BbI-
YUCITUTEILHOW TEXHHUKE, pOOOTOTEXHUKE, PAIUOIICKTPOHHKE U T.1. [Ipu
MOJTE30BAaHUH ATHMH CIOBapSIMH CIIEAyeT UMETh B BHIY, YTO OHH, KaK
IIpaBUJIO, COCTABJICHLI HE IO YHUCTO aﬂ(l)aBI/ITHOMy IIpyUHOMITY, a 10 CME-
HIaHHOMY aji(paBUTHO-THE3AOBOMY HPUHIUMY. DTO 3HAYMT, YTO MPOU3-
BOJIHbIE TEPMHUHBI — CIIOBOCOYETAHUS NAIOTCA B OTHX CJIOBapsx HE B
mopsiiKe andaBuTa, a B OJTHOM THE3/IE C BEAYIIMM KOMITOHEHTOM, OT KO-
TOPOTO 3TH TepMHHBI 0oOpa3oBaHbl. Hampumep, Tepmunbl buffer unit,
exchanger unit, pilot unit, retriever unit, vice unit, etc cieayer uckath
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nox cioBoM''Unit”. BHyTpu caMoro rHes3zia 3TH TEPMHHBI JAIOTCS yKe B
ajhaBUTHOM TOPSIKE.

[IpumeHeHue Takoro NPUHIMIIA JA€T BO3MOXKHOCTH HCIIONB30BATh
AHTJIO-PYCCKUE TEXHUYECKHE CIOBApH U AJIS IIEPEBO/IA C PyCCKOTO A3bIKA
Ha aHMIMACKUHA. DTO 0COOEHHO Ba)KHO B CBS3M C TEM, UTO CIEIMATIBbHBIX
PYCCKO-aHINIMMCKUX TEXHUYECKUX CIOBapel BhIyllieHO Maio. [ToaTomy
IIPU [IEPEBOJEC TEXHUUYECKOMN JINTEPATyphl HA AHIVIMACKUHI SA3BIK MIPUXO-
JUTCS OY€Hb YacTO MOJIb30BATHCS AHIJIO-PYCCKUMU CIoBapsMu. Jenaet-
cs 3TO TakuM oOpa3om. [lomycTuM, HY>KHO HAaWTH aHTJIIMHCKHUA SKBUBA-
JIEHT PYCCKOTO TepMHUHa ''6edoman uiecmepusa'’. Ham u3BeCTHO, 4UTO
"wecmepns, m.e. 3yb6uamoe koreco" mo-aHrnuicku Oyxer "gear”. Ot-
KpbIBaeM "AHIJIO-PYCCKHUIl CIIOBAPh 10 TEXHOJOTMH MAIINHOCTPOCHUS U
MeTtamuiooOpaboTku'' Ha ciioBe "'gear" u mpocMmaTpuBaeM IO HUM BCE
ero MpoM3BOJIHbIC; cpean HuX HaxoauM uckomoe "follower gear" — se-
0oMas WecmepHsi.

HyxHO MMeTh B BHIy, YTO TEXHUYECKHE CIOBApH BKJIIOYAIOT HE BCIO
JIEKCUKY, KOTOpasi MOKET BCTPETUTHCS B HAYUYHO-TEXHUYECKUX TEKCTaX,
a JIMIIb CHEeNHANbHYI0 TEPMUHOJIOTHIO. UYTO Kacaercss oOmeynorpedu-
TEJIBHBIX CJIOB, BCTPEYAIOIIMXCS B HAyYHO-TEXHMYECKHX TEKCTaX, TO
OHM, KaKk NpaBUJIO, B CHEIHAIBHBIX CJIOBapSX HE 3aperHCTPUPOBAHBI.
[TosTOMy BakHO TPUOOPECTH HABBIK OJHOBPEMEHHOTO IOJIB30BAHUS
CHELUAIBHBIM M O0IIUM CIIOBApEM.

12



Cnucok HauboJ1ee ynmorpeOuTeIbHbIX COKpPALeHU I

e.g. exemple gratia |for example HanpuMep

etc. et cetera and so on U T

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

Viz videlicet namely a IMEHHO

ac (a.c.) alternating current MIePEMEHHBIN TOK

ah ampere-hour amrep-yac

amp ampere ammep

at. atomic ATOMHBIN

at.wt atomic weight ATOMHBII1 BeC

Bhp brake horsepower s¢dexTrBHAT MOITHOCTH

Cm centimeter CaHTHMETP

Cps cycles per seconds repibl; EPHOJIBI B CEKYHILY

cu(b) cubic KyOMYeCKHii

cucm cubic centimeter KyOHUYECKHUI CAHTUMETP

cu ft cubic foot KyOuueckuii Gyt

cuin cubic inch KyOHYECKHii TF0iM

D_(d) density IIOTHOCTh

dc (d.c.) direct current HOCTOSIHHBIN TOK

Deg degree CTENEHb

Dia diameter JIHAMETP

emf electromotive force HIIEKTPOIBIDKYIIAS CHIIa

F Fahrenheit TeMreparypHas ikama Qa-
peHrelita

Fig figure PHCYHOK

Ft feet / foot dytel / byt

ft-1b foot-pound ¢dyro-dyHT

h(r) hour qac

hp-hr horsepower-hour JIOIIA/IMHAS CUJIA B Yac

In inch JIFOMM

Km kilometer KUJIOMETP

Kw kilowatt KHJIOBATT

Lb (libra) pound dyHT

Ib/sqgft pound per square foot  [dyuT Ha kBagpaTHeIi dyT

K micron MHKPOH

max maximum MaKCUMYM

min minimum MHHUMYM

13



Mm millimeter MHJUTAMETP

mps meters per second METPOB B CEKYH/IY

Psi pounds per square inch [dyHToB Ha KBagpaTHBIN qHOWM
rev. revolution oGopor

r.m.s. root mean square CpeIHEKBAIPATHIHbIN
r.p.m. revolutions per minute |060poTOB B MUHYTY
Sec second CeKyHIa

spgr specific gravity yIeTbHBIN BEC

sp vol specific volume yIeIbHbINH 00beM

Sq square KBajpar / KBaJpaTHBII
T temperature TeMmIeparypa

\Y volt, volume BOJIBT, 00beM

Vol volume obbeM

W(w) watt BaTT

Wt watt, weight BATT, BEC

Yd yard SIPIT

00CTOATENBCTBO ITOJJICKAIIEE

14

Kparkuii rpaMMaTH4ecKUi CIIPABOYHUK

CTpyKTypa npocToro noBeCTBOBATEIbHOI0
NpeaI0KeHUus

0

onpegeneHuve

CKa3yeMo€ JOIOJIHECHHUE

v

00CTOSITENILCTBO




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

2. Topnexamee MOXeT ObITh BBIPAKEHO CYIIIECTBUTEIILHBIM, JIHY-
HBIM MECTOMMEHHEM, yKa3aTeJIbHBIM MECTOMMEHHMEM, HEOIPEIECIEHHO-
JTUYHBIMA MECTOMMEHHSIMHU, OC3TUYHBIM it, HHOQUHUTHBOM, FepyHTHCM.

3. Cka3yeMoe — 3TO WieH MPeAIOKCHIS, 0003HAYAIONTUH TO, UTO
roBopuTcs o momnexamieM. CkazyeMoe ObIBAacT MPOCTHIM U COCTABHEIM;
COCTaBHOE CKa3yeMOe MOXET OBITh COCTABHBIM TJIATOJIBHBIM U COCTaB-
HBIM MMEHHBIM. JIF000¥ THI CKa3yeMmoro Bcerna HAaYMHAeTCs C JIMYHOU
dopMBI THarona, KoTopas yKaspIBaeT Ha JIUIO, YHCIIO, BpPEMs, 3aJI0T U
HaKJIOHECHHE.

4. OmnpeaeneHne Bceraa OTHOCUTCS K CylIecTBUTENbHOMY. OHO He
HMMeEET MOCTOSIHHOTO MECTa B IIPEJIOKEHUH, TaK KAK MOXKET ONPEIEIsITh
000 WiIeH MpeJIOKeHHs, BBIPAXCHHBINH CYIIECTBUTENbHBIM. Omnpene-
JICHHE, B 3aBHCUMOCTH OT cIl0oco0a €ro BBIPAKEHHUS, MOXKET CTOATH KaK
Hepes ONpeaeNsIeMbIM CI0BOM, TaK U IOCIE HETO.

5. YroObl onpeaenuTh CHHTAKCUYECKYIO (YHKIIMIO CI0Ba, HEOOXO-
MO CJIeNIaTh aHaIW3 NPEUIOKEHUs, KOTOPBIA CJlelyeT HAauyuHaTh C

HaXO0XJICHHUS CKa3yeMOro. Ero nerko pacmno3HaTth mo:

a) BCIIOMOTATENILHBIM Ii1aroiam (B JTHIHO# (hopme)

to be — am, is, are; was, were
to have — have, has; had

to do — do, does; did

shall, will

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

|
Recent research/ has developed/ a tactile sensor array.

15
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|
This inert core/ does not contribute/ directly to the properties of
the element, both electrical and chemical.

|
These robots/ will employ/ a GPS navigation device.

0) MOIAJBHEIM IJIarojam:.
can( could); may (might); must ( to be (to)); should, ought

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

ly.
1
To do so we/ must make/ use of an electrical cell.

B) HApCUUSIMH HEOMPEIEIICHHOIO BPEMEHH, KOTOPBIE COMYTCTRY-
0T CKa3yeMOMYy '

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

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

F) nojieikameMy, BBIPAKECHHOMY JIMYHBIM MCECTOMMCHHEM B
HMCHUTECIIBHOM ITaJICKE:

I, he, she, it, we, you, they

1
They/ perform/the useful functions of the robot.



I[) 6eCHpe,Z[J'IO)KHOMy AONOJHCHUIO, BBIPAXCHHOMY CYHICCTBU-
TCIBbHBIM B 06H_ICM magcKe HIN JIUYHBIM MCECTOMMCHHEM B
obbexTHOM nanexe (Me, him, her, it, us, you, them):

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

e) BTOpPOit (hopMe HENPABUIILHBIX TIATOJIOB;

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

) TPaMMaTHYECKOMY OKOHuYaHuio “-S(-es)”, “-ed”:

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

[pumeyanne:

1) oxonuanue —S(-€S) MOXKET OBbITh (HOPMATBHBIM MPU3HAKOM CY-
IIECTBUTEIBHOTO BO MHO)KECTBEHHOM YHCIIE.

I | v
Their studies begin in September.

2) oxoH4aHue -€d MOXKeT ObITh (POPMAIBHBIM MPHU3HAKOM TPEThHEH
dopwmsl (V3) MpaBUIBHOTO TIarona.

I Viom 1
Any gas contained in a vessel/ exerts/ pressure.

6. Kaxnplil wieH npeayioxKeHNs MOXKET OBbITh BBIPAXKEH OJIHUM CIIO-
BOM WJIM TPyIIOH cIIOB. I'pymma ciIoB, COCTOAIIAs U3 HECKOIBKUX CYILE-
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CTBUTENBHBIX (MM CYIIECTBUTECIBHBIX U IMPUIAraTENbHBIX), HE pasfe-
JICHHBIX HH MPEJUIOrOM, HU apTUKJIEM, HU 3HAKOM MPEMHHAHUSI, Ha3bIBa-
ercs UMEHHOMU T'PYIIIOU. Ha nayano WMEHHOW TPYyHIBl YacTO
YKa3bIBaCT MPEJIOT, apTHUKIIL MM 3aMEHSIOIINE apTHKIIb APYTHE ONpe-
JIEITUTENH, HalpuMep, NPUTsDKaTeIbHbIC, YKa3aTelbHbIC, HEONpeeleH-
HBIE WIM OTPHUIIATEIbHBIE MECTOMMEHHS, YUCITUTEIbHBIE U 1Ip. IlepeBos
WMEHHOW TPYIIBI CIeAyeT HAYWHATh C MOCIEIHEr0 CYIIECTBUTENBHOTO,
a TPEIIECTBYIOINE CYNIECTBUTEIbHBIC-ONPEICICHUSI MOXHO MEPEBO-
JIATD.
a) TPUIAraTeNbHBIM:
gear train — 3y0Ouaras nepenaua
0) CyIIECTBUTEIBHBIM B POJUTEILHOM MAIEKE!
cylinder head — romnoBka nuMHIpa

B) CYILIECTBUTEIILHBIM C ITPEIIOTOM:

surface-lift device — ycTpo¥icTBO s MOABEMA TUIOCKUX H3-
eI

compression strength — mpo4HOCTE Ha CiKaTHE
r) OJHUM TEPMHUHOB!

shock absorber — nemndep

AHaJIN3 CJI0KHOI0 NPEeAJI0KCHUA
1. CnoxHOCOUYMHEHHOE MPEeATIOKEHNEe COCTOUT U3 JABYX MU Ooiee
MPOCTHIX MPENI0KEHUH, KOTOPbIe COSIMHSIOTCS MEXILy co00i ¢ TIOMO-

IIbI0 COYMHUTEIBHBIX cOor030B and, but, or u ap., mubo 6e3 Hux. Crox-

18



HOCOYMHCHHOC IPCAJIOKCHUC AHAJIU3UPYCTCA TaK KE, KaK U IPOCTOC
IIPENJIOKECHUC.

| 1 | 1
Dynamics/ deals/ with objects in movement and/ statics/ studies/
bodies in a state of rest, that is, a state of equilibrium.

[InHamuka paccmatpuBaeT npedmMeTbl B OBWMXEHUW, a CTaTuka MU3y4vaeT
TeNna B COCTOAHUN NOKOA, T.€. B COCTOAHUMN PaBHOBECHUA.

I 1 1l
The laboratory/ is well equipped/, it/ has/ all the necessary equip-
ment.

Nabopatopus xopoluo 06opyaoBaHa, B Heil ecTb Bce Heobxoanumoe 060-
pyZoBaHue.

2. ClOXHOMOAYMHEHHOE MPEAJIOKEHHE COCTOMT U3 TJIABHOI'O U
OOHOr0 WJIM HECKOJBKUX MNPUAATOYHBIX HpCI{HO)KCHHfI. HpI/IILaTO‘lHOC
NPpEAIOKCHUC MTPUCOCAUHACTCA K I'TaBHOMY IIpH MIOMOIIIHU.

a) MNOAYUHUTEIBHBIX COKO30B.
because, as, if, whether, since, after, before u op

Any moving object performs work because it is moving.

NioBoit gBmKyLLMiicS NpeaMeT BbINONHsIeT paboTy, NOTOMY YTO Haxo-
AUTCA B ABVKEHUN.

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

MexaHwuka — 3T0 HayKa, KoTopas U3y4YaeT aBMKeHne 1 CUnbl.
19



B) 0eCCOI03HO# CBsI3M (MPUIATOYHBIC ONPEICTUTEIbHBIC U JI0-
nosnHuTeNbHbIe). [Ipu3HakoM 6ecCOr3HON CBSA3M MPHIATOYHO-
r0 ONPEACTUTEIHHOTO MPEJIOKEHUS ABISIETCS CTBHIK JABYX CY-
IIECTBUTENBHBIX WIH CYIIECTBUTEIHLHOIO W JIMYHOTO MECTO-
MMEHUS B IMEHUTEIFHOM Ta/IeKe.

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

CBoiicTBa YrnepoanCTbIX CTaneil 3aBUCAT OT KONMYecTBa yriepoaa,
KOTOpOEe OHU copepxar.

IIpumeyanmue:
1) Coro3Hble CI0Ba OTJIMYAIOTCS OT COIO30B TEM, YTO HE TOJBKO
CBA3BIBAIOT IMPUAATOYHOC IMPEIJIOKCHUEC C I'IaBHBIM, HO U BXOJAT B CO-

CTaB MPpUAATOYHOTO MMPCAJIOKCHU B KaUCCTBEC OJHOTO U3 €TI0 YJICHOB.

2) Ilpensnor B KOHIE NPUIATOYHOTO ONPEAEITUTENHFHOTO MPeI0Ke-
HHSI OTHOCUTCSI K COIO3HOMY CJIOBY, KOTOPO€E MOpa3yMeBaeTCH.

The instrument/ we are talking about/ is very accurate.
Mpubop, 0 KOTOPOM Mbl CENYAC FOBOPUM, O4EHD TOUHBIN.
3) Kaxnoe npuaatoyHoe MpeaaokeHHe 3aHUMAET B TIIABHOM IPE/I-
JIO)KCHHHU MECTO OIPCACICHHOIO YICHA NPCATIOKCHUA U IIOOTOMY MOXKCT
OBITh.

a) TPUIATOYHBIM-TIOICKAIIINM:

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

To, yT0 paboTa — 370 (hopMa 3HEPriK, HETPYAHO AoKa3aTb.
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0) MpUIATOYHBIM-CKa3yeMbIM (MMeHHast 4yacTh). OHO CTOUT TOcCIe
TJIaroia-CBSA3KH, 3aHMMasg MECTO WMEHHOW YacTH CKa3yemoro, u
BBOJIUTCSI COIO30M HJIH COIO3HBIM CJIOBOM:

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

TpyoHOCTb 3aKMi4aeTCst B TOM, CMOXEM M Mbl PeLLMTb 3Ty npobne-
My.

B) IPUAATOYHBIM-IOIIOJTHUTCIIBHBIM

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

Ham n3BeCTHO, YTO CyLLECTBYKOT MHOrOYUCTIEHHbIE (DOPMbI SHEPTUM.

r) TPHIATOYHBIM OOCTOATEIBCTBEHHBIM. OHO MOXXET TMpeie-
CTBOBAThb IOJJIEXKAILEMY WM CTOATH B KOHLE CJIIOXHOIO MPEJIo-
xkeHus. Kak mpaBuio, Takue MpeioKeHUsT BBOAATCA COXO3aMU U
MOTYT BBITIONHATh (DYHKIMHA OOCTOATENLCTBA BPEMEHH, MECTa,
YCJIOBHS, LEJIH, IPUYUH!

0 | 1"
When the body is capable of performing work/ it/ possesses /

1
energy.

Korga teno cnocobHo cosepLunTb paboTy, OHO 0bnafaeT aHeprue.
| 1 1 v

Any moving object/ performs/ work/ simply because it is mov-
ing.
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Toboit aBMxXyWMiACS NpeaMeT BbINOMHAET paboTy MPocTo MOTOMY,
4TO OH JBUKETCS.

1) IPUIATOYHBIM-OIIPEAEINTENBHBIM:

| 1 11 omp.
Statics/ studies/ the forces that keep an object in equilibrium.

CraTika wW3y4yaeT CWnbl, KOTOpble YAEpXWBalOT MNpeameT B
paBHOBECUM.

| omp. 1
The problem the scientists work at/ was of great significance.

Mpobrema, Hag KoTopoi paboTanu yyeHble, MMeNa OrpOMHOE 3Have-
Hue.

Nudunurus

NudunutuB — 510 HenmuuHas Qopma riaronia, KOTopas Ha3bIBaeT
JelicTBHe, HO HE YKa3blBaeT Ha JIMLO, YUCIO U HakIoHeHHe. Popmaib-
HBIH MPU3HAK WHOUHUTHBA — YacTuia “t0”, KoTopas B HEKOTOPBIX CITy-
Yasx OIycKaeTcs. B aHTIMHCKOM SI3bIKE MMEIOTCS CIEAYIOIne (HOpMbI
WHOUHUTHBA:

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
NPEIJIOKESHUH !

1. Moanexamero. CTouT B Hayalle TPEJIOKEHUS Tepes] cKa3ye-
MBIM, TIEPEBOJIUTCS HAa PYCCKUU SI3BIK HEOMpeIeIeHHOW GopMoii Tiarosa
WK CYIIECTBUTCIIbHBIM.

To complete this laboratory experiment will not take much
time.

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

2. Yactu cka3zyemMoro:

a) HMGHHOP'I YgaCTHu COCTAaBHOI'O UMCHHOI'O CKa3y€MOF0 I10CJIC TJ1a-
rona-cBsi3ku to be. I[lepeBoauTcst HeonpeaeneHHOH (HOPMOIA TIaroia Win
CYH_IGCTBI/ITCJ'H:HLIM.

The task is to xeep low pressure.
3apava 3akniyaeTcst B NOAAEPKaHUM HU3KOTO JaBNeHNs

6) COCTABHOTO I'JIarOJIbHOT'O CKaS}’eMOFO II0CJIC MOJAJIBHBIX TJIaro-
JIOB U HUX DKBHUBAJICHTOB, a TaKXXC IJIarojioB, 0603Ha‘{aIOHII/IX Hayajio,
HpOI[OJ'I)KCHPle HJIN KOHECI] HeﬁCTBHﬂ.

The vibration must be eliminated.

Bubpauuto HyxHO (cnegyeT) ycTpaHuTb.

It is to be remembered that atoms interact with each other.
Hy»XHO NOMHWTb, YTO aTOMbI B3aUMOLEACTBYHOT IPYT C APYTOM.

The temperature begins to rise sharply.

Temnepatypa HauMHaEeT Pe3ko NOBbILIATHCS.
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3. Jlonoanennsi (mpocroro). [TepeBoautcst HeonpeaeneHHOH Gopmoii
rilarosna.

He wanted to take part in the conference.
OH XOTen NPUHSATL y4acTie B KOHEPEHLMM.
4. OOCTOATENLCTBA:

a) meau. OTBevaeT Ha Bompoc "It vero?", "¢ kakoil 1enso?".
Mosxer BBOOUTHCS coroszamu''in order (t0)" u''so as (t0)". DTu coro3sl
TaK)ke MOTYT BBOJAWTH MH(PUHUTHUB C OTpHULIATENbHOH yacTuneil not. Ile-
peBoauTCs Ha pycckuil S3bIK uHpuHuTHBOM ¢ corozamu JJISI TOI'O
YTOBbI; UTOBbI unu oTraaroJbHBIMU CYIIECTBUTEIBHBIMU C MPE-
sorom JJISI.

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

YTo6bl NOHSATL 3TO ABNEHME (,EU'IFI NMOHNMaHWA 3TOro FIBJ'IeHVIFI), Heobxo-
ANMO PaCCMOTPETL 3aKOHbI ABMXEHUA.

0) caexcTBusi. B 9T10it (yHKIMM MHOUHUTHB COOTHOCHUTCS C
Hapeunsmu t00 - ciammkom; enough, sufficiently- nocrarouno. Mudu-
HUTHB MMEET MOAAJBbHBIM OTTEHOK BO3MOXHOCTH M IIEPEBOAUTCS HAa
PYCCKHUH SI3BIK HEompeneneHHou ¢opmoii rimarona ¢ corozoM UYTOBbDI,
JJIS TOI'O UTOBBI u ¢ 1o6aBiIeHHEM Iiaroia «Moub».

The foundation is too unstable to install existing machines.

OcHoBaHve CIMLLKOM HeYCTONuMBO, YTOBbI MOXHO BbINo YCTaHaBMMBaTh Cy-
LLieCTBYtOLLIEE 060pYA0BaHME.

5. Omnpenenennsi. CTOUT TIOCIIE ONPEACIIAEMOrO CYIICCTBHTEIILHOTO U
MO>KET ITEPEBOIUTHCS HA PYCCKUI SI3bIK:

a) CylIeCTBUTEIbHBIM (KOT/1a HHGUHUTHB B AKTHBHOM 3aJI0T€):
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Gases have the ability to become ionized.
["a3bl 06r13AaK0T CIOCOBHOCTBLIO K MOHW3ALIM,

0) HeonpeaeaeHHoit gopmoii riaroaa (kormga UHQUHATHB B aK-
THUBHOM 3aJI0T€):

Energy is defined as the capacity to do work.
OHeprus onpeaensercs, kak BO3MOXHOCTb CoBepLIaTh paborty.

B) NPHAATOYHBIM ONPeeIUTETLHbIM NpeIIoKeHneM (Koria uH-
(1)I/IHI/ITI/IB B CTpaAaTCJIbHOM 3anore), CKa3zyeMoOC€ KOTOpPOTO UMe-
€T OTTCHOK OOJKCHCTBOBAHHA, BO3MOXHOCTU HIIN 6yz[ymero
BPEMCHH.

The machine to be assembled is very complicated.

MexaHu13m, KOTOPbIN HyXHO (MOXHO, ByayT ) cobupaTh, O4EHb CTIOKHBINA.
This is the problem to be solved.

310 — Npobriema, KOTOPYHO (HY>KHO) MOXHO PELLMTD.

IIpumeyanue:

1. KaK OIpEACJICHUEC K MOPAAKOBBIM YHCIUTEIBHBIM U K IIpUJiara-
TenbHOMY «last» MHGUHUTHB mepeBoAUTCS TUYHOU (opMoi riiarona B
TOM BPEMEHH, B KOTOPOM CTOUT CKa3yeMOe aHTJIMMUCKOTO MPEIOKEHHUS.

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

HbtoTOH NepBbIM OTKPbIST OCHOBHbIE 3aKOHbI ABMKEHWUA.

2. Ecmm vHQUHWUTHB B PyHKINN OMpeAeNieHNs BHIPAXKEH TIIarojioM,
COOTBETCTBYIOLINI 3KBUBAIEHT KOTOPOTO B PYCCKOM SI3bIKE TpeOyeT Io-
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cie cebs npeaiora, To 3TOT OPEAJIOr 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 kKoTopble ByayT CChbINaThCA No3xe.

Ci10:kHBIC 000POTHI ¢ UHPUHUTHBOM

. CaoxkHoe moaiexaiiee
(vt UMeHnTEeIbHBIN MagexK ¢ HHPUHATHBOM)

CoxHO0e€ moaJjiesKaiee

Hoanexamee Nundunntus

JOJIZKHO OBITh BBIPAKCHO:

1. JlnuHoli opMoii TIarojoB B CTPaAaTEILHOM 3allore, 0003HaYa-
OmuX YMCTBCHHYIO ACATCIBHOCTb, YYBCTBCHHOC BOCHpI/IHTI/I€: 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 (moka3wsiBaTh), to State, to report, to estimate u ap.

2. Jluunoii dopmol THaroioB B JEHCTBUTENHHOM 3aiore. to ap-
pear, to seem, to happen, to prove (oka3piBaThes), to turn out.

3. I'naronoM-cBsi3koit t0 be, 3a KOTOPBIM CIIeAYIOT MpUIaraTeIbHbIe:
likely, unlikely, certain, sure.

BosmoxHbl JBa crocoba TepeBoga 000poTa «CIO0XKHOE MOJIexkKa-
iee:
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1. TlepeBox HauMHAETCS CO CKa3yeMOro, KOTOPOE MEePEBOIUTCS He-
OIPEIEIEHHO-TTUIHBIM MPEITIOKEHHEM (COOTBETCTBYET 3-My JIMILy MHO-
JKECTBEHHOTO YHCIIa, HAPUMED, CO0OWAIOm, NPeOaoICULU, U3BECNHO T
T.11.). CaM 000pOT MEePEeBOAUTCS MPUAATOYHBIM JTOTIOTHUTEIBHBIM TPE-
JIO)KEHHUEM C COI030M umo (pexe umoobwvl, Kak), B KOTOPOM HHOUHUTHB
CTAHOBUTCS CKa3yEeMBbIM.

2. llopanok ClOB aHIIIMHCKOIO MPeIUIOKEHHs cCoXpaHseTcs], HH}u-
HUTHB TIEPEBOJUTCS CKa3yeMBbIM, a CKa3yeMOe aHTIHIICKOTO MpeasioxKe-
HUS TIEPEBOJIUTCS BBOJHBIM MIPEUIOKEHNUEM C COI030M KdaK.

The prices are expected to fall.

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

This reaction turned out to lead to good results.

Okasanochb, YTo 3Ta peakuus JaéT XopoLune pesynbTarbl.
OTa peakumsl, kak 0kasanoch, JAéT XopoLLne pesynbTaTl.

IIpumeyanmue:

1. Tmarox to find B 06opoTe «citoKHOE TOIIEKAIIEE» YACTO MEPE-
BOOUTCA KOKa3bIBATHCS».

Coal was found to be rather abrasive.
Okasanock, YTO yronb MMEeET XopoLune abpa3nBHbIE CBOMCTBA.
2. Ecim B 000poTe «CIOXHOE TOJIexKaIiee» riaroi to prove crour
B aKTMBHOM 3aJI10I'¢, OH UMECT 3HAYCHUC KOKa3bIBAaTbLCA», €CJIMU B CTpaaa-
TCJIBbHOM 3aJIOI'C, TO OH O3HAYACT «JOKAa3bIBATH».

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 AeACTBYET Bnara.

3. Ecim B mpemioxxeHnn ¢ 000pOTOM «CIIOXKHOE IOJJIekKAIIee» 3a
CKa3yeMbIM CJICAyeT JOMOIHEHUE ¢ mpeaioroM by, a 3aTeM HHOUHUTHB,
TO TIPH MEPEBOAE HA PYCCKHUM SI3BIK 3TO JOMOJIHEHUE CTAHOBUTCS MOAJIC-
KaIllUM TJIABHOTO TPEUIOKEHUS, a TJIaroj B CTPaJaTeNIbHOM 3ajore 3a-
MCHACTCA IIaroJioM B aKTUBHOM 3aJI0I'C U CTAHOBUTCA CKa3yCMbIM IJIaB-
HOT'O TIPEITIOKEHUSI.

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

MocTaBLLMKM COOBLLAIOT, YTO TOBAPbI BbINN OTIPYKEHbI B NATHULLY.

Il. Ciaoxuoe n1omojaHeHue
(mmm O0beKTHBIIH Majiesk ¢ THPUHUTHBOM)

CJ10:KHO€ 10TI0JIHEHU e

Moanexamiee Cka3zyemoe JonosiHenue Unpunntus

BBIPAXKEHO CYyIIECTBH-
BCerga B

TEIBHBEIM B 00IIEM
AKTHBHOM

Najgexe Wid JIUYHBIM
3ajore

MECTOMMEHUEM B 00b-

CKTHOM ITaZICKC

JOJIDKHO OBITH BBIPAXKCHO I'1arojlaMu.

1. Muenus, cyxaeHus, npeanonoxenus: to assume, to believe, to
consider, to expect, to find, to know, to prove, to suppose, to show, to
think u ap.
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2. YysctBeHHOro BocmpusTus (mocie HUX WHQUHUTHB CTOMT Oe3
yacTHIIBI «t0»): tO See, to hear, to feel, to notice, to observe, to watch.

3.  XKemanus, mpocwOsl, TpeboBaHus, MprKazanus: to want, to wish,
to desire, to like (would/should like), to require, to order u mp.

4. Paspemrenus, nmo3sonenus: to allow, to permit, to enable.
5. Tpunyxnaenus (mocie riarona to make uHpuHUTHB Bcerna

crouT Oe3 yactuibl «to»): to make, to cause, to force.

OO0OpOT «CIIOKHOE JIOTOJHEHHE» IOCJIe TJIAarojoB MEPBBIX TPEX
IpyNIl NEPeBOAUTCS NPUAATOYHBIM JONOIHUTEIBHBIM IPEATIOKEHUEM C
cor03aMH umo, umobwsl, kax. IIpu 3TOM JOMOTHEHNE CTAHOBUTCS IOJJIE-
JKAIMM, @ MHGHUHUTHB — CKa3yeMBIM NPUIATOYHOTO MPEAIOKECHUSI.

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

AHTUYHbIE YYEHble aymany, YTO MOMeKyNia — 3TO HauMeHbLlas Ya-
CTULa BellecTBa.

During the experiment they saw the temperature fall rapidly.

Bo Bpems onbiTa OHW BMAENM, 4To (kak) Temnepatypa BbICTpo naga-
na.

We wanted them to take part in the conference.
Mol XoT€nM, YT0BbI OHW MPUHANN YYacTue B KOH(EPEHLWK.
[Ipu mepeBoae Ha PYCCKHiH S3bIK 000pOTa «CIIOKHOE JIOTIOTTHEHUE»

nocne rnaronoB t0 make, to cause, to force, kak nmpaBHII0, COXpaHIETCSA
MOPSAJIOK CJIOB aHTJIMMCKOTO MPEeIoKEeHUS.
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An increase in temperature makes particles of any substance
move more rapidly.

MoBbilLeHWe TemnepaTypbl 3acTaBnseT YacTuubl N6Oro BeliecTsa
ABuraTbcst BbicTpee.

[Ipu mepeBome 000pOTa KCIOKHOE TOTIOJHEHUE» IOCHE TIarojos to
allow, to enable, to permit moskHo:

1) CcoXpaHHUTH MOPSIOK CIOB AHTJHHCKOTO MPEIIOKEHHUS, €CITH
WH(OUHUTHB UMeeT POpMY aKTUBHOTO 3aJIoTa!

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

370 N03BONMIO Y4EHBIM CHOPMYNMPOBATL 3aKOHbI ABWKEHUS Mna-
HeT.

2) mnepeBOAUTHh WH(GHHUTUB Cpa3y IOCIE CKa3yeMoro, €Cid OH
nmeeT GopMy CTPaAaTeIbHOTO 3aJI0Ta!

This enabled the laws of planetary motion to be stated.

OTO NO3BONMNO C(*)OpMyrIVIpOBaTb 3aKOHbI IBUXEHNA NiiaHeT.

NuduanTuBHBIA 000poT ¢ mpemiorom «for»

Ob6oport «for+cyuecrBureabHoOe (mam MeCTOMMEHHE)
+UHGUHUTHBY TIPEACTABISAET COOOM SANHYI0 CHHTAKCHUYECKYIO TPYIIILY,
B KOTOpOW JeiicTBHE, BBIPAXEHHOE WHOHUHUTHUBOM, HMPOU3BOIHUT JIHIO
Win npeameT, O603Ha‘1€HHO€ JaHHBIM CYIICCTBUTCIbHBIM HJIU MECTO-
UMCHHEM.

O6Gopor «for + cymecrBuTeIbHOe + HH(DUHUTHBY» BBIIOIHSCT
(GYHKIMU pa3IMYHBIX YICHOB MPEUIOKEHUs! (B HAyYHO-TEXHUUYECKOM
JIUTEepaType damie Bcero (pyHKIMH OOCTOSATENBCTBA LIETH MM CIEA-
CTBUS).
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Ha pycckuii si3bIk 3TOT 000pOT NEpEeBOIUTCS HEONPEAEIEHHON (Qop-
MOH IJ1aroJyia Win MpUAaTOYHBIM IPEATIOKESHUEM, MOAJIEKALIM KOTOPO-
rO CTAaHOBUTCS CYHIECTBHTEIBHOE WM MECTOMMEHHE 3TOro 000opoTa, a
CKa3yeMbIM — MH()UHHUTHB, TIPH 3TOM Tpeyior «for» omyckaercs.

It 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 NpeaMeToB Ans TOro, YTobbl CyLiecTBoO-
Bana cuna.

Ilpuuactue

IpuyacTue — 3T0 HenwuHas (Gopma riarona, KoTtopas objagacT
IIpU3HaKaMy, KaK NpujaraTrc€jibHOIo, TaK H TIJiaroJia. K rnaromsHBIM
CBOMCTBaM npuiacTud OTHOCUTCA €ro CHOCO6HOCTB HUMCTH MpPAMOE 10-
MOJTHEHHE, OTPECIATLCS HAapeuneM  UMeTh (opMbl BpeMeHH (KOTopoe
HOCHT OTHOCHTEJIbHBIN XapaKTep) U 3aJ0ra.

®opMbI IpUYACTHUS

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

[IpuyacTue B aHITIMHACKOM INPEIIOKEHHH MOXET BBINOJIHATH (yHK-
IHH:
1) nesoro winu mpaBoro onpeneneuus (Participle I, Simple, Parti-
ciple I1);
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2) oOcrosTenbcTBa (Bce (POPMBI IPHYACTHS).

DyHKIHA onpeae/IeHUs

1. Participle I, Simple, Active Voice 6e3 MOsSCHAIONINX CIOB, KaKk
mpaBuJIo, CTOUT NEPe ONPCACIACMBbIM CYHICCTBUTCIILHBIM U IIEPEBOAUT-
Cs Ha pYCCKI/Iﬁ SA3BIK IPUYACTUEM HeﬁCTBHTCHLHOFO 3aJ1ora HaCToALIECro
BPEMEHU.

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 ¢byHKIHH onpenencHus
yrnoTtpebmsiercst pexxe, yem Participle I, Active Voice u, xak mpasuiio,
CTOHMT ITOCJIE OTPEESIEMOr0 CYIIECTBUTEIbHOTO. [lepeBomuTcs Ha pyc-
CKHH SI3bIK MPUYACTHAMH, OKAHYMBAIOIIMMUCS HA —Mblil WA —WULiC
(-6uutics), My MPUAATOYHBIM OTIPEACTUTEIBHBIM MPETOKCHUEM.

The investigations being carried out were of great importance.

MpoBoanMble (MPOBOAMBLUMECS) WUCCNEOOBaHMS WMenn Gornbluoe
3HaveHue.

3. Participle 11, Passive Voice B ¢pyHKIMH onpeaeneHus 0e3 mo-
SICHSIFOIIIIX CJIOB MOXET CTOSITh KaK TIOCTIE OIpPEAeNsIeMOro CyIIeCTBU-
TEJIbHOr0, Tak W mneped HuM. llepeBoauTCS Ha pycCKUM A3bIK CTpaja-
TEJIBHBIM MPUYACTUEM C OKOHYAHUEM —Hbll, ~Mblll, ~Mblil.

The problem considered

was of great interest.
The considered problem
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PaccmoTpeHHas
pobrema npeacraensana 60mbLLION MHTEpeC.

PaccmatpuBaemas
IIpumeuanmue:
1. TIlpuyacTHBII 060POT, T.€. IPUYACTHE C TOSICHSIIONINMH CIIOBAMH,
B ()YHKIUU ONpEAETICHUSI CTOMT, KaK MPaBUIIO, TOCIE ONpPEeNieMOro
CYLIECTBUTEIBHOTO U TIEPEBOAUTCS HA PYCCKUH SI3BIK COOTBETCTBYIOIINM

MPUYACTHBIM 00OPOTOM WJIHM MPHUAATOYHBIM ONPEAETUTEIHHBIM TPEIIo-
KEHUEM.

Electrons forming an atom are in motion.

OneKTPOHbI, 06pa3ytoLLMe aToM, HaXOAATCS B ABVKEHMM.

The problems discussed at the conference were interesting.
Mpobnembl, 06CyaeHHbIE HA KOH(EPEHLMM, ObINN MHTEPECHBIMM.

2. OZ[I/IHO‘IHBIC npuviacTtud B (byHKLII/II/I OIpeAcJICHUA, CTOAIINC B
aHTIIMHCKOM SI3BIKE MOCIIE ONpeaACIACMOro CymeCTBUTEIBHOIO, IIPU IIC-
pEBOJIE CTABATCA IIEPE] ONPENEIAEMBIM CIIOBOM.

The substance obtained was pure.
MonyyeHHOe BELLECTBO BbINO YCTLIM (He cogepkano npuMecen).

3. B o¢ynkuuun npasoro onpezaenenus Participle 11, o6pa3oBannoe
OT TJIaroJjioB, UMCOIIUX ITOCJIC ce0st apeaior, nepeBOAUTCS Ha py'CCKI/Iﬁ
A3BIK ONPCACIUTEIIBHBIM IIPUAATOYHBIM ITPEAIIOKECHUCM, HAYUMHAOIIUM-
CA C COOTBCTCTBYIOIIECTO IMPEAJIOTaA, KOTOpLIP'I CTaBUTCA NEPE OTHOCH-
TEIbHBIM MECTOUMECHUEM «Komopblﬁ».

The data referred to in this paper ore reliable.

ﬂaHHbIe, Ha KOTOpbI€ CCbINakTCA, 3aCnyXusarT 4OBEPUA.
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4. Ecnu mocie raaronbHON GpopMbl ¢ OKOHYaHHEM —ed CTOUT mpe-
JIOT C IIOCHENYIOIIUM CYIIECTBUTEIILHBIM, TO 3TO, KaK IIPaBUIIO, Partici-
ple Il.

The work performed by this scientist showed good results.
Pa6oTa, BbINOMHEHHas 3TUM Y4€HbIM, Jana XopoLune pesynbTaTbl.
5. Ecmu B IPENJIOKEHUN PSIIOM CTOAT JABE IJIaroJIbHBIE (bopMLI C
okoH4YaHueM —€d, To mepBas Gopma, Kak NpaBHIIO, SBISETCS MPUYACTH-
eM B (pyHKIMH OIIpe/ieNieH s, a BTopast — ckazyeMmbIM B Past Simple.

The substance obtained contained some admixtures.

MonyyeHHOe BELECTBO COAEPXano NpuMecH.

DyHKIHA 00CTOATEIHLCTBA

1. Participle I, Simple, Active Voice B ¢yHKIMKI 06CTOSTENLCTBA
MEePEBOUTCS ICCTIPUIACTHEM HECOBEPIICHHOTO BHaa (UTO eias?) wWin
NPUAATOYHBIM OOCTOSITENbCTBEHHBIM IpeuIokeHneM. B aroii QyHkmn
naHHas (opMa MPHUYACTHs 4YacTO MMEET mepen coboii coro3sl When,
while. B oarom cimydae BO3MOXKEH TEPEBOA C  MPETIOTOM
npu+cywecmeumensHoe.

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

Mbl  ybeamnuce,
Pabotas ¢ MukpoopraHuamamu YTO OHW  Bblpa-
Mpu paboTe ¢ MUKpOOpraHn3Mamm GatbiBaloT  pas-
Koraa mbl paboTanu ¢ MUKpoopraHmn3mamm MUYHBIE  aHTMOWO-
TUKN.
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2. Participle I, Perfect, Active Voice B ¢pyHKIIMH 0OCTOSTENBCTBA
MEePEeBOJIUTCS HAa PYCCKHUM S3BIK J€ENpUYaACTHEeM COBEPIIEHHOTO BHA
(4To caenaB?) WK MPHUAATOYHBIM OOCTOSITEIILCTBEHHBIM MPEITI0KESHUEM
C COIO30M «nocne moeco Kak».

Having passed a short distance the car stopped.

lMpoitas KOpoTKoe paccTosiHMe, aBTOMODUITE OCTAHOBWUIICS.
Mocne Toro kak aBTOMOOMIb MPOLUEN KOPOTKOE PacCTOsHWE, OH
OCTaHOBMICA.

3. Participle I, Simple, Passive Voice B ¢pyHKIIHH 00CTOSITEIHCTBA
MEPEBOMUTCS Ha PYCCKUHM SI3BIK, KaK MPaBHIO, MPHIATOYHBIM OOCTOSI-
TEJBCTBEHHBIM TPEIOKEHHEM, B KOTOPOM aHTJIMICKOE PUYACTHE CTa-
HOBUTCS CKa3yE€MBIM.

Being invited too late he could not take part in the conference.

Tak Kak ero npurnacuni CIMLLKOM NMO3AHO, OH He CMOT MPUHSTDL y4a-
CTHe B KOHGEPEHLN.

4. Participle I, Perfect, Passive Voice B pyukimm 06CTOATENBCTBA
NEPEBOAUTCA Ha pYCCKI/II\/'I A3BIK MPUAATOYHBIM O6CTO$1TCJII)CTB€HHI)IM
MMPEAIIOKEHUEM C COIO30M «nocije mozco KaKk».

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

Mocne TOro kak HoBoe 0bopyaoBaHUE ObINo UCMBITAHO, €ro YCTaHo-
BUIM B LieXaXx.

5. Participle 11, Passive Voice B ¢yHkuu 00CTOATENBCTBA, KaK
MpaBmIlo, BBOAUTCS cotozamu When, while — korma, if — ecium, unless
— ecid... He, until — moka...ne, though — xots u np. [Ipuyactaeie
000pOTHI C MPEAIICCTBYIONMMHU COIO3aMH TIEPEBOIATCA HA PYCCKHI
SI3bIK TPUIATOYHBIM OOCTOSITEILCTBEHHBIM MHPEIIOKEHUEM C COOTBET-
CTBYIOIIMM COKO30M HJIM OTIJIArOJBbHBIM CYIIECTBUTEIBHBIM C TPEIIO-
ramu «npu» (ms coroszos When, while), «oes» (s coroza unless).
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When heated, magnetized steel loses its magnetism.

Korga HamarHW4eHHyt0 cTanb HarpeBaloT, OHa TepsieT CBOM MarHuT-
Hble CBOMCTBA.

Mpn HarpeBaHWW HamarHWYeHHas CTanb TepseT CBOM MarHuTHble
CBOICTBA.

Unless heated this substance does not melt.

Ecnu BeLyecTBO He HarpeBaroT, OHO He NMNaBMTCS.

IIpumeyanue:

1. Participle Il ¢ npeamecTByromM cor30M as B QyHKIUH 00-
CTOSATENBCTBA TIEPEBOJAUTCSA OOBIYHO KpaTKoW (hOpMOIi CTpajaTeabHOro
IIpUYacCTUs C COO3aMHU KKAK», KMAK, KAK».

He solved the problem as stated above.
OH peLunn 3Ty 3apady kak ykasaHo BbiLLe.

2. Participle Il ot rnaromnos to give, to see, to state B ¢pyukimu 06-
CTOSITEJILCTBA, CTOSAIIEI0 B Hayajle NPEIJIOKEHUs, IIEPEBOAUTCS CIEay-
IOLIUM 00pa3oMm:

given — €CJIU JaHO, €CJIU UMEETCH, IIpu yCJIOBUH
S€en — €Clii pacCMaTpUBaTh

stated — ecnu copmyHpoBaTh

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

Ecnu gaH (nmeeTcs) BeC U yOenbHbIA BEC Tena, Bbl MOXETE BblYKC-
NUTb €ro 0ObEM.
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He3aBucuMblii IPUYaCTHBIA 000pOT

310 000pOT, B KOTOPOM IEpPEN MPUYACTUEM CTOUT CYIECTBUTEIHHOE
B 00IIeM Majexe WM JUYHOE MECTONMEHHE B MMEHHUTEIHHOM TaJIeXKe,
T.€. CTOUT CBOE COOCTBEHHOE MOAJIEKAIEe, OTIUYHOE OT MOJIEKAIIETO
BCEro mpeiokeHns. K 3ToMy mojuiexamieMy W OTHOCUTCS IEHCTBHE,
BBIpaXEHHOE MpUYacTHeM. He3aBUCHMBIH MPUYACTHBIN 000pOT JoTHYe-
CKM CBSI3aH C MPEIJIOKCHWEM M BBINONHACT B HEM (YHKUUIO 0OCTOS-
TesbeTBa. HesaBucuMblil mpuyacTHBIA 000pOT BCeraa OTACISCTCS 3arls-
TOM M MOKET CTOSITh B HAYAJIE MITU B KOHLIE TIPEIOKEHUS.

Ecnu He3aBHCHMBIN MPUYACTHBIA 000POT CTOUT B Hayalle MpeasioxKe-
HUSI, TO OH NEPEBOJUTCS HA PYCCKUH A3BIK MPUAATOYHBIM OOCTOSTEIb-
CTBEHHBIM IIPEUIOKEHUEM C COIO3aMU. K020d, eCau; mak Kak, nocie
mozo, Kax, xoms 1 op.

Ecnu He3aBUCUMBIN NPUYACTHBIH 00OPOT CTOUT B KOHIIC MPEIONKE-
HUS, TO OH IEPEBOAUTCS CAMOCTOATEIBHBIM MIPENIOKEHUEM C COIO3aMMU!
a, u, Ho, npuuém uiau 6e3 Hux.

B oboux cimyyasx mpudactie NepeBOAUTCS JTHYHON (HopMOH riiarona
B (D)YHKLIMH CKa3yeMOTO.

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

Korpa (ecnu) BOpOXHbIE YCNOBUSI HE U3MEHSIOTCS, aBTOMOOUNb MO-
KET ABUraThCs C NOCTOSHHOM CKOPOCTBIO.
The term «speed» means the rate of motion, the term «veloci-

ty» meaning the speed in a definite direction.

TepMuH «Speed» O3Ha4aeT TeMn ABWXKEHWUS, a TEPMUH «velocity»
03Ha4aeT CKOPOCTb B ONpeAeNeHHOM HanpaBneHnu.

IIpumeuanue.
HezaBucuMblii mpuyacTHBIE 000POT MOXKET BBOAHUTHCS MPEIIOTOM

With, KOTOpBI Ha PyCCKUIA S3bIK HE TIEPEBOTUTCSL.
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With the experiments having been carried out, they started new
investigations.

lMocne Toro Kak onbITbl BbINM 3aKOHYEHbI, OHU Ha4anu HOBble Uccne-

[0BaHS.
I'epynamit
Simple Perfect
Active Voice using having used
Passive Voice being used having been used

I'epynamii — »T0 HemmuHas (opma Tiaroja, coBmagaromas ¢ ¢op-
mamu npryactus | (Simple u Perfect) u o6manaromias cBoiicTBaMu, Kak
rJIaroyia, Tak ¥ CylecTBUTeabHOro. Kak rimaronbHas gopma, TepyHIui
MOYET BBIPAXKaTh KATETOPHHU 3aJ10Ta U BPEMEHH, MOXKET UMETh IpHU cebe
NpsMOe JIOTIOJTHEHUE W OMNpPENeNAThCsl HapeuneM. K HMEHHBIM CBOii-
CTBaM repyHAMS OTHOCSTCS CJIEIyOIINE:

1) mnepen repyHIHEM MOXKET CTOSITh IIPEJLIOT;

2) TepyHIHI0O MOXET MpPEAIIeCTBOBATh CYIIECTBUTEIbLHOE B 00-
[IeM WM IPUTSDKATETILHOM MaJIesKe WITH MPUTKATEIBHOE Me-
CTOMMEHHUE;

3) repyHIWii MOXET BBIMOJIHATh TAKHE JKE CHHTAKCHYECKHE
(YHKLIWH, YTO U CYLIECTBHUTENIBHOE, T.€. (PYHKUHUIO TOAJIEKA-
IIEro, 4YacTH CKa3yeMOro, JONOJHEHHs, OOCTOSTENbCTBA H
OTIpe/IeIICHHSI.

DYHKIMM TePyH/IHMS WIN FepyHIUaIbHOr0 000poTa (T.e. TepyHAus ¢
3aBHCHMBIM CJIOBOM) B HPEUIOKEHUH:

1. Toanexkamero. B Toil ¢yHKIMHM TepyHIUI TEepeBOAMTCS Ha
PYCCKHI S3bIK OTIIIAr0IbHBIM CYIIECTBUTENbHBIM MU HH(OUHUTHBOM.
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Lifting this heavy weight is impossible without necessary ap-
pliances.

[MogHsATHeE 3TOrO TSKENOro rpy3a HEBO3MOXHO 6e3  WCronb-

30BaHWs HEOBXOQMMbIX Mpu-
[MoOHATb 3TOT TSHKENBIN rpy3 CrocoBREHNIL.

2. YactHu cka3yemoro:

a) COCTABHOI0 MMEHHOro mocie riarona «to be» u coueranms
riarona «to be» ¢ mpemnoramu for u against. B atoit dynkuuu repys-
I TIEPEBOUTCS HA PYCCKHM SI3bIK OTIJIArOJBHBIM CYIIECTBUTECIBHBIM
Wi HHQUHUTHBOM, a Tocie npemioros for u against — npumgaTodHBIM
IPEIUIOKCHUEM.

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

OAWH 13 pe3ynbTaToB BO3AECTBIUA Tenna — 3T0 npeBpalleHue TBEp-
1070 Tena B XMAKOCTb.

They are for discussing this problem as soon as possible.
OHu 3a 10, 4TOObI 3Ty Npobnemy obcyannmu kak MOXHO BeiCcTpee.

6) COCTABHOI'O I'JIaroJIbHOIrO I10CJI€ IJIarojioB, YKa3bIBalOIUX Ha
HA4aJI0, MPOJOJDKEHUE WM KOHEIL MPOIIECCA, a TAKXKE MOCHE IIaroyios to
like, to love, to hate, to prefer, to avoid, to enjoy u mocie coueranuii to
be worth..., to be busy... .

They have finished discussing the results of the experiment.
OHu okoHuMnM 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.

JonoaHeHnus: npamozo u npednoxcHozo. B 1ol GyHKIMH Te-

PYHAMH MOKHO NEPEBOIUTH OTIJIArOJIBHBIM CYIIECTBUTEIBHBIM, HH(H-
HUTUBOM WIH IIPUAATOYHBIM JOIOIHUTEIBHBIM IIPEII0KEHUEM.

This forging press needs repairing.
OTOT LITaMMOBOYHbIN NPECC HYXKOAETCA B PEMOHTE.
He insisted on using these substances in the experiment.

OH HacTauBan Ha UCMoNb30BaHWUK 3TUX BELECTB B 3KCNEPUMEHTE.

Oo6crosiTeancTBa. B o100l DyHKIMM Tepen TepyHIWEM Bceraa

CTOMT MPEIIOr; IN — IpH, BO BPeMs, B IpoIlecce; ON — mocie, 1no; by
— MpH TOMOIIH, mocpeacTBoM, mytém; after — mocne; before — no,
nepen; without — 6es3.... TlepeBoauTcs JeenpruyacTHeM U pexke Cylie-
CTBUTEIBHBIM C MPEJIOrOM, MM JTHYHOM (OPMOM Iilaroja B MpuaaToy-
HOM TPEIOKEHHH.
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In solving the problem he made some mistakes.

Mpu peweHnm (Pelast) 3agaym OH 4ONYCTUN HECKOMbKO OLIMBOK.

On reaching the boiling point the water temperature is no
longer increased.

Mocne pocTkeHus (JOCTUrHYB) TOYKM KWMEHUs TemnepaTypa BOAbl
OonblUe He NoBbILLAETCS.

One can perform work by lifting a weight.

MoxHo coBepLuTb paboTy, NogHMMas (MOCPELCTBOM NMOAHSTUS) Tpy-
3a.



Gas volume can be changed without changing its temperature.

ObObEM rasa MOXHO M3MEHUTb, He M3MeHsis (6e3 W3MeHeHus) ero
TEMNEpPaTypbI.

5. Ompenenenusi. Onpesernsier CyMEeCTBUTEIBHOE W, KaK MPABUIIO,
BBOIMTCS mpeaiorom Of (pexe mpemnorom for). TlepeBoautcst Ha pyc-
CKHH SI3BIK CYIECTBUTEIBHBIM B POIUTEILHOM Iajexke, HHOUHUTHBOM
WU IPUIATOYHBIM [IPE/ITI0KESHUEM.

There are different methods of obtaining forgings.
CyLLECTBYIOT Pa3NNyHbIe METOABI MOMYYEHMS LUTAMMOBOK.
Energy is defined as capacity for doing work.

OHeprus onpeaenseTcs, kak BO3MOXHOCTb BbINOMHSATL paboTy.

A thermometer is an instrument for measuring temperature.

TepmomMeTp — 3T0 NpKBOP 1S 3MEpPEHUs TeMnepaTypbl.

I'epyHauaJibHBIH KOMILIEKC
(cJI0KHBIH FepyHIHAIbHBIA 060pOT)

Crosiiee nepes repyHIUEM CYIIECTBUTEIILHOE B OOIIEM WM MPUTS-
JKaTeNIbHOM TMaJleXKe WM MPUTKATEIbHOE MECTOMMEHNE YKa3bIBAacT Ha
MpEeIMET WM JIUIO, IPOM3BOALIEE NEHCTBHE, KOTOPOE BBIPAXKEHO Ie-
pyHaueM. Takoil CIOXHBII O0OPOT MOXXKHO Ha3BaTh T'epyHIUAITBHBIM
KOMIIJIEKCOM, KOTOPBIH MOXET BBINOJIHATh B NPEATIONKECHUH (YHKLHUIO
MOJJIEKAIIEr0, UMEHHON 4acTH COCTAaBHOTO MMEHHOTO CKa3yeMoro, I10-
MOJTHEHMsI, 00CTOSTENbCTBA, onpeaeneHus. Kak mpaBumio, repyHanaib-
HBIH KOMITJIEKC MEPEeBOJUTCA Ha PYCCKUH SA3BIK MPUAATOYHBIM IpEIIo-
JKEHHEeM, TPHYEM CYLIECTBUTENBHOE B OOIEM WJIM MPHUTHKATEILHOM
MaJieKe WIH MPUTSHKATENbHOE MECTOMMEHHE COOTBETCTBYET B PYCCKOM

41



A3BIKE TOAJISKAIIEMY NMPUAATOYHOTO MPEIJIOKEHUS, @ TePyHANN — cKa-
3yeMoMy.

We know of || work and energy being closely related.
Mbl 3HaeM, 4To paboTa 1 3Heprust TECHO CBA3aHbI Mexay COBOM.

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

To, yto W. HblOTOH chopmynupoBan 3TOT 3aKOH, UMESI0 OrPOMHOE
3HayeHwe.

IIpumevanne:

1. Tlocne takux rmaroioB kak to like, to dislike, to prefer B xaue-
CTBE OTIOJTHEHUS MOKET YITOTPEOIAThCS KaK TepyHINH, TaK U MHOUHU-
TUB.

I like skiing in winter.
I like to ski in winter.

2. Tlocne takux rnaronos kak to avoid, to intend, to need, to mind
(eo3parcams), to remember, to enjoy, to require, to finish, to excuse, to
deny, to forgive, cannot help, to postpone B kauecTBe AOMOTHEHHS YITO-
TpeOIsieTCs TOIBKO TePyHIUN.

Would you mind my smoking?

3. T'maronsn to stop, to forget B 3aBucHMMOCTH OT TOTO, CIIEAYET JIK
32 HUMH TepyHANN WM NTHPHHUTHB UMEIOT pa3HOe 3HAYCHHE:

He stopped to speak to me.

OH ocTaHoBMNCS, 4TOObI NOrOBOPUTL CO MHOM.
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He stopped speaking.

OH nepecman pas2oeapugame.

CpaBHeHuUe repyHIusi U NIPUYACTHSA

Iepynamii

IIpuyacTue

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

3

g | 40%.

5]

% —

= | HarpeBaHue MeaHOM MpOBOMOKM

s |or 00 o 100° yeenuumBaeT eé

= conpoTueneHne Ha 40%.

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

2 | Oo to 1000 its resistance is in- | to 100° we increase its re-

E creased by 40%. sistance by 40%.

<]

E Mpu HarpeBaHUM MegHOW NpoBo- | HarpeBas MenHyl0 MPOBOSIOKY

S | noku ot 0° go 100° eé conpoTus- | 0° go 100°, Mbl yBenuuMBaem

8 nexve yeenunyusaetcs Ha 40%. eé conpoTusneHune Ha 40%.
The boiling point of water is | Boiling water is changing

E one hundred degrees Centi- | into steam.

@ grade.

2 Kunswasa Boga npespalyaetcs

2. | Touka kuneuus Boasl — 100 rpa- | B map.

& | aycos Lienscus.
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Text 1

What is Mechatronics?
HPOCMOTPMTe TeKCT u BbiINnoNMHUTEe cnen,yrou.l,ue 3agaHus.

I.  WUcnonb3ys anekTpoHHbINA cnoBapb “Lingvo”, nepeBeauTe crneayo-
LyMe CNoBa U CNOBOCOYETaHMSA 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

ll.  YkaxuTe cnocob cnoBoobpa3oBaHusA cneayoLmMxX CNoB U NepeBeauTe
MX Ha PYCCKUM A3bIK:

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

lll. MepeBeguTe cneaylowme UMeHHbIe rpynnbl, 06pawas BHUMaHWE Ha
nepeBoA CNoB B (hyHKLMMN 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
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VI

VII.

VIII.

Bbinuwute M3 BTOpOro abs3aua MHTepHauuoHanbHble cnosa. lpo-
BepbTe UX NPOU3HOLLEHME U MEPeBOA NO CNOBapH.

BbinuwuTte U3 nepeoro ab3aua npeanoxeHns co CNOBOM “one”, onpe-
AenuTe ero PyHKUMIO U NnepeBeauTe NPEAsIoKEeHUe Ha PYCCKUN A3bIK.

MepeBeauTe cnepyowme npeanoxeHns, obpawas BHUMaHWE Ha ne-
peBopa crnoBa “it” B pasHbIX (OYHKUMSAX:

1. Itwas 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. Itis understood that mechatronics integrates mechanical, electri-
cal and computer systems.

4. 1t was the invention of the microprocessor that greatly influ-
enced the design of mechanical and mechatronics systems.

13 nepBoro a63aua BbINUwWMTE CKasyeMble B CTPaAaaTenbLHOM 3anore,
onpepenuTe UX BpeMs U nepeBeanTe BMECTe C OTHOCALMMUCS K HUM
noanexaiumu.

MpoaHanusupyiTe nocnepHee npeanoxeHue nepsoro absaua, onpe-
AenuTe TUNbl NPUAATOYHBIX NPEASIOXEHUA U cnocobbl UX npucoeam-
HeHMs K rNaBHOMY NpPeAIoKeHUIO.
HasoBute chopmy cnegyrowmx MHOUHNTUBOB:
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 cnegywolme NpeanoxeHus, oopaiwas BHUMaHWE Ha UH-
¢huHUMUBBI:

1. Engineers and scientists from all fields of study can contribute to
mechatronics.
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XI.

46

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 BbINOSHEHHbIX 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. CoeanHuTe cnoBa creBa ¢ UX onpefeneHnAMM cnpaea:

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. asetof 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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XIll. HazoBuTe aHrnuckue aKBUBaNEHTbI:

0COOBINl BUJ HMHTEIUIEKTYyaJbHOTO MPOAYKTA; CHHEPTHYEecKoe
00beIMHEHNE MEXaHWYECKHX, AJIEKTPOHHBIX U KOMIBIOTEPHBIX
CHCTEM; COCTaBHbIE YacCTH; NPOTpaMMHOE oOecreueHue U cOop
JIAHHBIX; IPOCKTUPOBAHUE HOBBIX MEXATPOHHBIX CUCTEM; pa3pa-
00TKa JaTYUKOB U MCIIOJHUTENBHBIX MEXaHU3MOB; YCKOPSTH X0
Pa3BUTHUSA UHTEIIEKTYAIBHOIO IIPOIYKTA.

XIV. BcTaBbTe noaxoasiue crnosa U3 npeanoXeHHbIX HUXe:

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. TlepeBeanTe Ha aHIMUNCKUI A3bIK:
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1. MexaTpoHHKa — 3TO HOBOE HAIIPaBJIEHWE COBPEMEHHOW HAYKH U

TCXHUKH, KOTOPOC CTPEMUTECIILHO PAa3BUBACTCA B MOCJICIHUC NC-
CATUJIETHUA BO BCEM MHPE.

2. MexarpoHuka 0azupyercs Ha (QyHIaMEHTAILHBIX OCHOBAaX Me-

XaHUKHU U €€ JOCTHIKCHHUAX.

3. MeXﬁTpOHI/IKa — 9TO CHMHCpru4ecKkasd KOM6I/IHa]_II/I}I MalrmHOCTPO-

€HMs, DJIEKTPOHHOW TEXHHMKH, KOMIIBIOTEPHBIX pa3pabOTOK H
IIPOEKTUPOBAHUs CUCTEM. EE Lenblo SBIISETCS MPOEKTUPOBAHUE,
CO3J]aHUE U NPOU3BOICTBO IOJIE3HBIX IIPOLYKTOB.



XVI.

. I[anLHeﬁmee Pa3BUTUC MEXATPOHHUKHU 3aBUCUT OT COBMCCTHBIX

JTIOCTHDKEHHM HWHXCHECPOB U YUCHBIX.

. M300perenne Mukponpoueccopa CyImecTBEHHO MOBIHUSIO HA CO-

BCPHICHCTBOBAHNUEC MCXAHUYCCKUX CHUCTEM M CO3JaHHUC HOBBIX
MECXATPOHHBIX CUCTEM.

. KommnbioTepubie 1 wH()OpPMALMOHHBIE TEXHOJOTHH, HHTEPHET,

0ecrpoBOJHbIC TEXHOJIOTHHU SIBJISIOTCS OCHOBOM YCIIEHIHOTO CO-
BEPLICHCTBOBAHUSA MEXATPOHHBIX CUCTEM.

. OCHOBHBIMH COCTaBJIAIONIUMH KOMIIOHCHTAMH MEXATPOHUKHU

SIBJIIFOTCS. CUCTEMHOE MPOSKTUPOBAHUE, CEHCOPHI M aKTyaTOpHI,
CUTHAJIBl M CHCTEMBI, KOMITBIOTEPHBIE CHCTEMBI U TIPOTPAMMHOE
o0ecrieueHue.

. CuHeprudeckas HHTETpAIMsl — 3TO HE MPOCTO COEIWHEHHE OT-

JCIIBbHBIX JacTel B CHUCTEMY, 4 UX B3aUMOIIPOHUKHOBCHHUC.

MogroTtoBbTe nepeckas TekcTa.

Text 2

Historical Development and

Definition of Mechatronic System

npOCMOTpMTe TeKCT U BbINOJIHUTEe crieayrouine 3agaHus.

Wcnonb3ya aneKTpoHHbINA cnoBapb “Lingvo”, nepeBeaute cnepyo-
LMe CNoBa U CIIOBOCOYETAHUSA U 3aNOMHUTE UX:

mechanical system pneumatic amplifier
electro-mechanical system Pl-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 coctas cnoga interdisciplinary. YTouHute 3HauyeHue
CcrioBa no croBapHo.

MNepeBeauTe cnegylowme MMeHHble rpynnbl, obpalas BHUMaHUe Ha
nepeBog CNoB B (hyHKLMMN onpefeneHns:

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

O6pasoBaHMe HOBBLIX CINOB M3 CYLWECTBUTENbHbIX 0e3 U3MeHeHUs
HanucaHua CNOB Ha3biBaeTcA KoHeepcuell. Hanbonee pacnpoctpa-
HEHHbIM AIBNSETCA 00pa3oBaHWUe rnarosioB OT COOTBETCTBYIOWMX CY-
LIeCTBUTENbHbIX.

OOpasyiTe OT AaHHbIX CYWECTBUTENbHbIX COOTBETCTBYHLMUE [Maro-
Nbl, NepeBeanTe UX Ha PYCCKUM A3bIK. 3Ha4YeHWe rnaronoB NpoBepbTe
no crnoBsapio:

control - ...



VI.

VII.

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 cnyvyan ynotpedneHus rmarona “to be”,
onpeaenuTe ero hyHKUMIO U NepeBeANTe Ha PYCCKUIA A3bIK BMECTe C
OTHOCSLLUMMCS K HEMY CIIOBaMM.

BbinuwuTte M3 NnepBoro NpeanoxeHss UHPUHUTMB, onpepenuTe ero
thopMy U (hYHKUMIO M nepeBeanTe BMECTe C OTHOCSILUMMUCS K HEMY
CrnoBamu.

MepeBeanTe Ha pycCKMi A3bIK criegylolWwme COYeTaHMA MOAANbHbIX
rnaronoe ¢ UHGUHUTUBOM B CTPagaTENbLHOM 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 BHUMaHUEe Ha ne-
peBog UHUHUMUBA 8 (hyHKUUL ONPEedeneHUs:

1. A Japanese engineer was the first to give the definition of the
word “mechatronics”.
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XI.
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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. BTopoii u Tpe-
TUI ab3aubl NepeBeauTe NMMCbMEHHO.

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:
“Mechatronics is 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 hon-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

o relays, solenoids

e hydraulic, pneumatic,
electric amplifiers

o Pl-controllers 1930

Mechanical systems
withautomatic control

e transistor 1948
o thyristor 1955

Mechanical systems with

= electronic (analog)
control

= sequential control

o 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
e 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

microelectronics
power electronics

MECHATRONICS

information
technology
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Sensors

actuators system theory
modeling
automation-
technology
software

mechanical elements
machines
precision mechanics

FIGURE 1 Mechatronics: synergistic integration of
different disciplines.



XII.

CoepguHuTe CnoBa cneea Cc Mx onpeaeneHnsaMu cnpasa:

1. definition a. type of motor moving or controlling a
2. sensor mechanism or system

3. actuator b. facts or details that tell you something
4. integration about a situation

5. electronics c. a phrase or sentence that says exactly
6. information what a word, phrase or idea means

7. theory d. the profession and activity of design-
8. engineering ing the way the roads, bridges, ma-
9. hardware chines are built

10. 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

XIll. HazoBuTe aHrnuickue aKBUBANEHTbI:

MEXaHHN4YeCKass CUucCTeMa, I_[I/I(ilpOBaSI MI/IKpOBHeKTpOHI/IKa; Me-
XaTPOHHAs CHCTEMa; NEpBOHAYAIbHOE ONPECIICHUE; MAaIllWHO-
CTpOCHHE; TOYHAs MEXaHWKa; TEOPUs CHUCTEM; pa3paboTKa IMpo-
TPaMMHOTO O0eCIeUeHH S ; MEXaHUIeCKash M HeMeXaHHuecKasl co-
CTaBJIAIONIUE, HEMPEePhIBHOE IUGPOBOE YIpaBJICHUE, MOCIEI0-
BaTeNbHOE IU(PPOBOE YMpaBICHUE, JBHrareib BHYTPEHHETO
CrOpaHMs; MEXaHUYECKUE CHUCTEMbI C aBTOMATHYECKHM YIIpaB-
JICHHEM; HOBbIC MHCTPYMEHTAJbHBIC CPEJACTBA JJIS Iapajlieiib-
HOT'O MPOEKTHUPOBAHUS; MPOMBIIIIEHHBIE POOOTHI; MPOrPaMMHOE
obecrieueHune, paboTaroIIee B pSXKUME PEATbHOTO BPEMEHH, WH-
TErPpUPOBAHUC KOMIIOHCHTOB
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XIV. BecraBbTe nogxoaswue crnoBa U3 npeanoxeHHbIX HUXe:

definition system electromechanical
integration term mechatronics
Japanese electronics mechanical engineering
mechanica was introduced synergistic
design terminology computer control

The ... 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. TepeBeguTe Ha aHINMUICKUN A3bIK:

1.

56

MexaTpoHuKa MPEACTaBISAECT COOOH MHTErpalrio JIEKTPOHHUKH,
WHGOPMAITMOHHBIX TEXHOJIOTHUI 1 MEXaHUKHU. DJIEKTPOHUKA 00b-
eAnHAeT B cebe MHKPORIIEKTPOHUKY, CHIIOBYIO JIIEKTPOHHUKY,
CEHCOPBI U HCIIOJTHUTENIFHBIE YCTPOUCTBA. MeXaHHWKa COCTOUT U3
MEXaHUYECKHX 3JIEMEHTOB, 000PYA0BaHUS M TOYHOW MEXaHUKH.
WHbopMaImoHHbIE TEXHOIOTHU — 3TO TEOPHS CUCTEM, KOMITBIO-
TEpPHOE MPOEKTUPOBAHHE, MMPOTPAMMHOE OOECIIE€UeHHE M UCKYC-
CTBEHHBIN MHTEIIEKT

Camas mepBasi MeXaHWYecKas CUCTeMa — MapoBOM JBHUraTellb —
nosiBuiack B 1860 romy.

Hzo0perenue nudposoro kommsiotepa B 1955 nodaBusio B me-
XaHWYECKYI0 CHUCTEMY DJIEMEHTHI MOCIIEI0BATEIILHOTO U HEIpe-
PBIBHOTO YIIpaBIICHUS.

WNmenno B 1985 romy Obuia co3gaHa rnepBas MEXaTpPOHHAs CH-
cTeMa, MPUMEPOM KOTOpOH sBIsieTcss MOOWIBHBIA poboT. Me-
XaTPOHHAsI CUCTEMa MPEJCTABIAECT COOOW WHTETPAIMI0 MEXaHH-



YECKHX M HEMEXaHWYeCKHX mpoueccoB. OQHAK0, MeXaHHMYeCcKast
COCTABJISIOIAs, KaK NIPABUJIO, SBISIETCS JOMUHHUPYIOLICH.

5. CoBpeMeHHBIN TepMuH “MexaTpoHuKa” ObUT BBEJEH STIOHCKOM
(dbupmoii B 1969 roay u 3aperucTpupoBaH Kak TOproBas Mapka B
1972 romy. DT0 Ha3BaHHE IMOJYICHO KOMOMHammen cioB “ME-
XAnuka” n “anmek TPOHUKA”.

XVI. MoproTtoBbTe Nepeckas TeKcTa.

Text 3

Ways of Integration

MpocmoTpuUTe TEKCT U BLINOSIHUTE criegylowme 3afgaHus.

Wcnonb3ya aneKTpoHHLIA cnoBapb “Lingvo”, nepeBeaute cnepyo-
LiMe CNoBa U CIIOBOCOYETAHUA U 3aNMOMHUTE UX:

to result from imbedded
controller smart sensor

life time smart actuator
acceleration feedforward control
contamination feedback control
robustness to process

to put emphasis on process knowledge
special integration knowledge base

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

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

2. satisfy — satisfaction— satisfactory — satisfactorily — dissatisfy —
unsatisfactory
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VI

VII.

VIIL.
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require — requirer — requirable — requirement —unrequired

relate — related — relation — relationship — relative — relatively —

interrelated — unrelated — irrelatively

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

6. base — basic — basically — basement

Hw

MepeBeanTe cnegylowme UMeHHbIe rpynnbl, oOpalwas BHUMaHMe Ha
nepeBoOA CNOB B (PYHKLUN ONpeaeneHus:

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

Hangute B nepBom ab3aue CnoBO, KOTOPOE MOXHO OTHECTH K “NOX-
HbIM Jpy3bsmM nepesogumka”. lpoBepbTe NO CNOBapH ero nNpaBUNibHOE
3HaveHue.

BbinuwnTe M3 CXeMbl Ha PUCYHKe 3 WHTEPHaUMOHanbHble CroBa,
npoBepbTe X NepeBod U NPOU3HOLIEHNE NO CIOBapH0.

Hangute Bo BTOpOM ab3aLe crnyyau ynotpebneHus cnosa “as’, onpe-
AenuTe ero PyHKUUIO U NepeBeanUTe BMECTE C OTHOCALLMMUCA K HEMY
crnoBamu.

Onpegenute yHKUMIO cnoBa “One” B MOCNeAHEM NPeAnoXeHun nep-
Boro ab3aua u nepeseauTe €ro Ha PyCCKWA A3bIK BMECTe C OTHOCS-
LWMMUCA K HEMY CoBaMMm.

MepeBeauTe cnepyowme npeanoxeHus, obpawas BHUMaHUEe Ha ne-
peBopf crnosa “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 absaua uHguHUMUekI, onpeaenute ux gopmy
U hyHKLUIO U NepeBeanTe Ha PYCCKUN A3bIK BMECTE C OTHOCALMMMCA
K HUM CrnoBamum.

MepeBeauTe cnegywowme npeanoxeHus, odpawjas BHUMaHWe Ha
yHKUMN UHUHUMUBA:

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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XI.

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 ab3auy
nepeBeAanTe MMCbMEHHO.

micro :> actuators :) rocess :) sensors
computer P
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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.

Intearation by information processina

knowledge base

Information
gaining:
-identification
-state observer

Mathematical process

models

performance

criteria

Design methods:
-control
-supervision
-optimization

L

TT

online information processina

fe?dfgl;walid, supervision adaptation
eedbac diagnosis optimization
control
micro-
computer —) actuator = process = Sensors

FIGURE 3 Ways of integration within mechatronics.
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XII.

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. adevice 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. HasoBuTe aHrNUNcKUe IKBUBANEHThI:
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o0masi cxemMa MEXaHHUKO-3JICKTPOHHOW CHCTEMBI; SIBISATHCS pe-
3yJIbTaTOM J00aBJICHHS CEHCOPOB, aKTyaTOPOB M aHAaJIOTOBBIX
WM UGPOBBIX KOHTPOJUIEPOB; OTHOCUTEIBHO MeIeHHast 00pa-
00TKa JaHHBIX; TPHUAABaTh OOJIbIIeE 3HAYCHHE DIICKTPOHUKE;
UHTETpAIMs KOMIIOHEHTOB, M3BECTHAs TaK K€ KaK MHTErparus
o0opymoBaHus; 0a30BOe yNpaBJIeHHE C MPOTHO3UPOBAHUEM U



00paTHO CBSA3BIO; METOBI MPOCKTUPOBAHUS; KOHTPOJIb U OITH-
MU3aLus

XIV. BecraBbTe nogxoaswue crnoBa us npeanoxeHHbIX HUXe:

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

control software software integration
integration approach combination

microcomputers

... is 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. TepeBeauTe Ha aHINMMICKUMN A3bIK:

OcHOBHOE BHHMaHHE B MEXAaTPOHHUKE YIENACTCS MOHATHIO CUCTEMBI.
MexaTpoHHasi CUCTeéMa — COBOKYITHOCTh HECKOJBKHX MEXaTPOHHBIX
MOAYJIEH W y3JI0B, CHHEPTETUICCKH CBSI3aHHBIX MEXITy COOOH, I BBI-
MOJIHEHUSI KOHKPETHOH (yHKUMOHANbHOU 3amayn. CucTeMa B MeXaTpo-
HUKe 0a3upyeTcs Ha MEXaHHMYECKOH CHCTeMe, COCTOSIIEH M3 MpPOoIecco-
POB, CEHCOPOB U aKTyaTOPOB. AKTyaTOp SIBJISIETCS CTPOUTEIBHBIM Jie-
MEHTOM CHCTEMBI, KOTOPBIH NMPUBOAUT KO BCEM H3MEHEHHSM B HEW.
CeHCOpbI UMEIOT 33JjaHNe YCTaHOBUTH M3MEHEHHUS! B OCHOBHOM CHCTEME
U mepenarb 3Ty uH(opMaiuio mporeccopam. [Iporeccopsl ¢ oMo
MPOrpaMMHOTO OOecIieueHHs ¢ UCIONb30BaHHEeM (YHKIWHU YIPaBICHUS
BO3/ICHCTBYIOT Ha aKTyaTOPbl, H3MEHSIOT UX. DTO MPUBOAMUT K U3MEHE-
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HUSAM Bcell cuctembl. Takoll KOMIUIEKCHBIM MOAX0J K PEIICHUIO TeXHU-
YeCKOM 3aJa4d OCHOBBIBAETCS Ha OOBbEIMHEHHBIX 3HAHUAX O MEXAHHKE,
JJIEKTPOHUKE ¥ MH(POPMATHUKE, KOTOPHIC BBICTYIAIOT KaK HHTECIPUPOBAH-
HOE LIEJIOE.

XVI. MoarotoBbTe Nepeckas TeKCTa.

Text 4

The Mechatronic System
MpocMoTpUTe TEKCT U BbINOSIHUTE crieaylowme 3agaHus

I.  WUcnonb3ys anekTpoHHbINA cnoBapb “Lingvo”, nepeBeauTe crneayo-
LyMe CNoBa U CNOBOCOYETaHMSA 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

ll.  YkaxuTe cnocob cnoBoobpa3oBaHusA cneayloLmMxX CNoB U NepeBeaunTe
MX Ha PYCCKUM A3bIK:

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

verter; commonly; controller; environment; operation, succes-
SiVe;
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VI.

VII.

VIIL.

Ha3soBuTte npucTaBkM B crieayroLMUX 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 MMeHHbIe rpynnbl, obpalas BHUMaHUE Ha
nepeBoA CNoB B (DyHKLMN onpefeneHus:

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 MHTepPHauMOHalbHbIe CJl0Ba, NpPoBepbTe WX
MPOU3HOLIeHne U 3Ha4eHne no cnoBapio.

Hamgute B TekcTe cnyyau ynoTpedneHus rnarona “to be”, onpegenurte
ero (hyHKUMIO U nepeBeanTe Ha PYCCKUIA A3bIK BMECTe C OTHOCALYM-
MUCS K HEMy CNIOBaMM.

MpoaHanusupyiTe cnepytowee npeanoxeHue, onpeaenuTe TMn npu-
[AaToOYHOro npeanoxeHus u yHKuMIo cnosa ‘that’, nepeBeauTe npea-
NOXeHne Ha PYCCKUiA A3bIK:

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

Onpegenute dyHKUMIO cnoBa ‘that” B cnegyrolwux NpeanoxeHnax u
nepeBeAnTe UX 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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XI.
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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 BHUMaHue Ha bec-
COH3HOE NPUCOEAUHEHNE NPUAATOYHbIX ONpPeaenuTeNnbHbIX Npeano-

KEHUR:

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

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

3. The uses of electronic systems are based on the disciplines
they consist of.

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

5. The scheme the mechatronics engineer gave us helped to
understand the task letter.

6. 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.

MepeBeaute cnepyowme npeanoxeHus, obpawias BHUMaHWe Ha UH-
uHumusHbIli 0bopom ¢ 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.



4.

5.
6

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.

XIl. MepeBepute cneaylowme nNpeanoxeHus, obpawas BHUMaHKE Ha 000-
pOT “CrioxHOe 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-
iCc 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.

Xlll. MepeBeauTe TEKCT C y4ETOM BbINOMHEHHbIX 3aAaHuN. MepBbin ab3al
nepeBeanTe MMCbMEHHO.

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
v -
. icroproces- | .
Sensor | Analog [ ADC | Digital [ o Co?nrol Digital DAC | Analog Actuator

XIV.
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Clock
pulse

Clock
pulse

Clock [ Clock
pulse

FIGURE 4 Microprocessor control system

CoeanHuTe crioBa crneBa € UX onpeaeneHNAMU 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.loop 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. a mathematical quantity shown by a letter
of the alphabet or sign

XV. HasoBuTte aHrnuickue aKBUBaNeHTbI:

n3MepeHne (GpU3nYecKkoil BEMUYNHBI, aHAJOTOBBI CHUTHAN; YPOBEHb
HaIpsHKEHHS; Ha0Op TBOMYHBIX BEIMYMH (3HAYCHUIL); JIECATUYHOE
YHUCIO; YCTPOUCTBO MaMITH U JONOJHUTENbHbIE ycTpocTBa; LIAIL;
KOHTPOJIMPOBATh (PU3NIECKOE YCTPOICTBO; BO3AECHCTBOBATh Ha (PH-
3UUYECKYI0 Cpealy; AeaTh 3aMephl; yIpaBiIeHne ¢ 00paTHOMN CBSA3bIO

XVI. BcTaBbTe noaxoAasiyue cnoBa U3 NpeanoXeHHbIX HUKe:

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 ... . Thisis a
... because of its ... of mechanical, electrical, and computer ... .

XVII. MepeBeanuTe Ha aHFMUACKUMN A3bIK:

1.

XVIII.
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CeHcop sBISETCS 2JEMEHTOM TexXHHueckux cucreM. OH npeob-
pasyeT KOHTPOJMPYEMYIO BEIMYHHY (JaBICHHE, TEMIEpartypy,
CKOPOCTb, AIEKTPUUCSCKUI TOK M T.JI.) B CUTHAI (QJIICKTPHUUCCKUH,
ONITHYECKHUI) yIOOHBINA Ui U3MEPEHUs], Mepeiadu, Mpeodpaso-
BaHMs, XpaHEHUs MHPOPMAIMM O COCTOSHMM OOBEKTa HM3Mepe-
HUH.

ALII — 37eKTpOHHOE YCTPOMCTBO AJIsl IpeoOpa3oBaHus aHaJo-
TOBOr'0 CUTHaJla B JBOWYHBIA IudpoBoii koa. O6paTHOE mpeod-
paszoBaHue ocyiiecTBisercs npu nomouu [ATL.
MUKpPOKOHTpPOJUIEP — 3TO MHKpPOCXEMa, TpelHa3HauYCHHAs s
YIIPABJICHUS 3JIEKTPOHHBIMU yCTPONCTBaMU. TUNUYHBIA MUKPO-
KOHTpOJIJIEp coueTaeT (QyHKLIUH MpoLeccopa, MaMsITH U APYTHX
nepuepuiftHbIX yCTPONUCTB.

UcnonuurenpbHOE yCTPOUCTBO MEPENAET BO3LAEHCTBUE C YIpaB-
JSIFOLIET0 YCTpOMCTBa (CUCTEMBI KOHTPOJIS) Ha OOBEKT yIpaBiie-
HUsI, KOTOPBIM sBISieTCS WM (U3MUECKHUM YCTPOHCTBOM HIIH
¢u3nIecKon cpenou.

B nBoM4HOI cucTeMe CUMCIEHHUS YMCla 3alHCHIBAIOTCSA C IO-
MOIIBIO ABYX cCUMBOJIOB O m 1.

Amnrumiickoe cioBo “Dit” o6pazoBaHO OT CI0BOCOUETAHUS “IBO-
nuHoe uncio” (binary digit) u o6o3HayaeT eAMHMIYY H3MEPEHHUS
KoJm4yecTBa HHpopMaIuu. 8§ OUTOB PaBHSIOTCS OJTHOMY OaiTy.

MoarotoBbTE nepeckas TeKkcTa.



Texth

Introduction to Microelectronics

MpocmoTpuTe TEKCT U BLINOSIHUTE criegylowme 3afgaHus.

Wcnonb3ya aneKTpoHHbIA cnoBapb “Lingvo”, nepeBeaute cnepyto-
LiMe CNoBa U CIIOBOCOYETAHUA U 3aNMOMHUTE UX:

IC (integrated circuit) modulator

scale computational power
analog solution chip

controller vintage

filter mainframe
approximately quantity

Ykaxute cnoco6 cnoBoo6pa3oBaHus CneayiowWwmMX CNoB U nepeseauTe
X Ha PYCCKMI A3bIK:

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

MepeBeanTe crnegyowme UMeHHble rpynnbl, obpallas BHUMaHUe Ha
nepeBog CroB 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, KOTOpPble MOXHO OTHEeCTU K

“rIOXHbIM Opy3baAM nepegodyuka’. YTOYHUTE 3HAYeHUs ITUX CHOB MO
cnoBsapio.
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V.

VI.

VII.
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WUcnonb3ya meTop KoHeepcuu, 0bpa3yiTe OT AaHHbIX CYLEeCTBUTENb-
HbIX COOTBETCTBYIOILME FNaronbl, NepeBeAnTe UX Ha PYCCKUN A3bIK.
3Ha4eHus rnaronoB NpoBepbLTe N0 CNOBApIO:

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

HasoBuTte cTeneHn cpaBHeHUA CrnepylOWMX NpunaraTeNnbHbIX U Hape-
Yum:

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

MepeBegute cnegytowme nNpeanoxeHNs Ha PYCCKUIA A3bIK, obpalas
BHUMaHMe Ha coto3 “‘both ... and”:

1.

2.

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

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

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

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

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

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



VIIl. Onpepenute hyHKUMKM cnoB “one” u ‘that” B cnepylowem npeanoxe-

XI.

XII.

HUWU U nepeBeauTe ero Ha pYCCKI/Iﬁ A3bIK:

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

Hamngute B TekcTe cnyyvaum ynotpebneHus rnarona “to have”’, onpege-
nuTe ero (hyHKUMIO U NepeBeguTe BMECTE C OTHOCALWMMUCH K HeMy
cnoBamu.

BbinuwwuTe U3 TpeTbero ab3aua cnoxHbIe NPeanoXeHUs, onpeaenurte
TAN NPUAATOYHLIX NPEArNoXeHUW W nepeBeavTe NPeANOXeHWA Ha
PYCCKUIA A3bIK.

Hangute B TekcTe MHPUHUTMBELI, onpeaenute ux opmy 1 yHKLUIO
U nepeBeanTe BMECTE C OTHOCALUMMMUCA K HUM CHOBaMU

MepeBeauTe cnepytowme npeanoxeHna ¢ 060poTom “crioxHoe donors-
HeHue ¢ UHGUHUMUBOM”:

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 BbINONHEHHbIX 3aaaHuid. MepBbii 1 BTO-
poit a63aLbl nepeBeanTe MUCLMEHHO.

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
(1Cs) 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 guantities called logical values
instead of the analog quantities of voltage and current.



XIV. CoeanHuTe cnoBa cnesa ¢ UX onpeaeneHnsaMun cnpasa:

1. decade a. aflow 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

i. 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. HasoBWTe aHrnNMiCKUe IKBUBAMNEHTbI:

NpUKIagHbIe 001acTH 3JIEKTPOHUKH, NMPOEKTUPOBAHUE LU(PPOBBIX
CHCTEM; CTEIEeHb HHTETPALUH; CKOPOCTh PabOThl HMHTErPaJbHON
CXEMBbI; BEJINYMHA IJIEKTPUIECKOTO HANPSKEHHUSI U TOKA, OJHOKPH-
CTAJUIMYECKUH MHMKPOKOHTPOJUIEP; YBEIMYEHHE BBIUMCIUTEIHHOMN
MOIIHOCTH; OOHOBJICHHBIE XapAaKTEPUCTHKH; 3allOMHHAIOIINN 3iie-
MEHT; JIOoTHYeCKHe 3HadeHns; napamerpsl MC

XVI. BeraBbTe nogxoasLiue crnoBa U3 npeanoxeHHbIX HUXe:

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. MepeBeguTe Ha aHIMUICKUMN A3bIK:

1. MukpodsneKTpOHHKA — pa3/ied dJIEKTPOHUKH, CBI3aHHBIA C U3Y-
YeHHEeM W TPOW3BOJCTBOM JJIEKTPOHHBIX KOMITIOHEHTOB C T€O-
METPUYECKUMH Pa3MepaMH HECKOJbKHX MHUKPOMETPOB M MEHb-
mie. C pa3BUTHEM TEXHHKHU pa3Mepbl KOMIIOHEHTOB MOCTOSHHO
YMEHBIIAIOTCS.

2. VHrerpanpHas cxemMa — 3TO MHKPOIJIEKTPOHHas cxema, chop-
MHUpPOBaHHAas HA MAaJCHBKOW IUIACTUHE IOJIyIPOBOJHHUKOBOTO
MaTepuana, KOTopas UCIOIb3yeTCs ISl YIPaBICHHS dIIEKTpHYE-
ckuM TOKOM. TunnuHasi UC COCTOMT U3 MHOXECTBA COEIUHEH-
HBIX MEXIY COOOH MHKPOAJIEKTPOHHBIX KOMIIOHEHTOB, TaKHX
KaK TPaH3HCTOPHI, PE3UCTOPHI, KOHJeHcAaTOphl U Auoabl. IC 00-
JAIal0T TENBIM PAIOM MPEUMYIIECTB IO CPABHEHUIO CO CXeMa-
MH, KOTOpble COOMpaUCh M3 OTAEIBHBIX KOMIIOHEHTOB. OHHU
MMEIOT MEHBIINE pa3Mephl, 00Jee BHICOKUE BBIYMCIUTEIILHBIC
MOIITHOCTH U CKOPOCTH, HAJIe)KHOCTh. Bce MHTErpabHbIE CXEMBI
JIENIATCS Ha aHaJIOTOBEIe, MU(POBbIE U aHATIOTO-IIU(POBEIE.
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3. OMHOKPHCTAIUTUYECKHHA MHUKPOIPOIECCOP — 3TO MHKpPOCXeMa
QIS YTIPaBJICHUS SJEKTPOHHBIMU YCTpOMCTBaMHU. TUIWYHBIN
MHUKPOKOHTPOJIJIEp COYETACT HA OJHOM KpHUCTALIE (DYHKIIMU
mporeccopa u nepuepuiHbIX YCTPOICTB.

XVIII. MoaroToBbTE Nepeckas TekcTa.

Sensors and Actuators

MpocmoTpuTe TEKCT U BLINOSIHUTE criegylowme 3afgaHus.

I.  Wcnonb3ys anekTpoHHbIA crnoBapb “Lingvo”, nepeBeauTe crnegyto-
LiMe CNoBa U CIIOBOCOYETAHUA U 3aNMOMHUTE UX:

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

Il.  Wcnonb3ys anekTpoHHbIN cnoBapb “Lingvo”, nepeBeguTe BCe TUMbI
aKTHATOPOB U3 TabNMLbI 2 Ha cTpaHuue 82 1 3anoOMHUTE MX.

77



VI.

VII.

VIIL.

78

Ykaxute cnoco6 crnoBoo6pa3oBaHus crieaylolWmnx CroB U nepeseauTe
X Ha PyCCKMM A3bIK:

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

MNepeBeanTe cnegylolwme MMeHHbIe rpynnbl, obpalas BHUMaHUe Ha
nepeBog CNoB B (hyHKLMMN onpefeneHns:

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 cnegylowWwmX 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 “to be”, onpegenure
ero (hyHKUMI0 U nepeBeauTe BMECTe C OTHOCALWMMUCA K HEMY CNoBa-
M.

Bbinuwute M3 TeKCTa CNOXHble NPEANOXeHWA C NPUAATOYHLIMM
onpegenuTenbHbIMKY, onpeaenuTe K KaKkoMy CroBY OHU OTHOCATCSA, U
nepeBeAnTe Ha PyCCKUN 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. YTouHMTe No cnoBapl 3Ha4yeHWe coro3a “either ... or'm nepeBegute
criegyrowme npeanoxeHus:

XI.

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 cneayowme napbl NPeanoXeHun ¢ UHUHUMUBHBIMU 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, odpawias 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
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 Y4ETOM BbINOSIHEHHbIX 3afaHui. BTopoii u Tpe-
TUI ab3aubl NepeBeauTe NMMCbMEHHO.

[ CONTROLLER ]

P

CONTROLLED
SYSTEM

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 [ AcTUA 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

Features

82

Electronic type
Very high frequency response
Low power consumption

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
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

reliability, no

Actuator
Electrical
Diodes, thyristor, bipolar transistor,
triacs, diacs, power MOSFET, solid
state relay, etc
Electromechanical
DC motor Wound Separately
field excited
Shunt
Series
Compound
Permanent  Conventional
magnet PM motor
Moving-coil
PM motor
Torque motor
Electronic communication
(brushless motor)
AC motor AC induction motor
AC synchronous motor
Universal motor

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. CoeamHMTe cnoBa cnesa ¢ UX onpeaeneHnaMM cnpasa:
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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
guantities

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 aHrnuickue aKBUBanNeHTbI:

CHUCTEMA PETyJIUPOBAHUS 10 3aMKHYTOMY ITHKIY; TOJBEPIraThCs
(u3NYeCKOMY BO3JICHCTBUIO; BHIXOHOW CHTHAI; MPeoOpa3OBhI-
BaTh OJWH BHJl DHEPTHH B JPYToi; M3MEHEHHE TEeMIIepaTyphl,
SJIEKTPOJBIKYINASl CHJIA; TMPUHUMAThL KOMAaHIy; HOMHHAILHOE
HaNPsDKEHUE W TOK; HOBBIC TTOKOJCHHS HMCIIONHUTEIHLHBIX MeXa-
HU3MOB; TPAIUIIMOHHBINA JIIEKTPOABUTATETh C TIOCTOSHHBIMH
MarHuTaM#; IpeoOpa3oBhIBATE AIEKTPUIECKHIE UMITYJIHCHI B Me-
XaHUYECKOE JIBIKEHHUE; ITUPOKUNA TUATIa30H CKOPOCTEM

XV. BcTaBbTe noaxoasiyue CnoBa U3 NpesnoXeHHbIX HUKe:

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 aHFNMMWCKUN A3bIK:

1. JaT4uky SBISIFOTCS 3JIEMEHTOM TEXHHUYECKHX CHCTEM, KOTOpbIE
MpeIHa3HAYeHbl JIsl M3MEPEHUs, CHTHAIM3AlNH, DPEryJIupoBa-
HUS, YOpaBleHUs ycTpoiicTBamMu Hiau mnpoueccamu. CeHCOpsl
npeolOpasyoT KOHTPOIUPYEMYIO BEIUYHMHY (JaBICHHE, TeMIle-
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XVII.

paTypy, 4acToTy, CKOPOCTh, IEPEMEILICHUE, HAMPSKEHUE, IIEK-
TPUYECKHI TOK) B CHTHal (QJIEKTPHUYECKHI, ONTHYECKHIA, TTHEB-
MaTHYeCKHi), yIOOHBIN I U3MEpEeHHs, TIepeaun, mpeodpaso-
BaHUS, XPaHEHHUS W PETUCTPAlMU WH(POPMAIMH O COCTOSIHHU
00beKTa H3MEPCHHM.

B TexHuke, HCIIOMHUTENBHBIE YCTPONCTBA MPEICTABIAIOT COOOU
npeobpa3zoBaresy, MpeBpallaroIine BXOJHONH CUTrHANI (dJIeKTpu-
YECKHUM, ONTHYECKHM, MEXaHUYECKHM, THEBMATHUCCKUI) B BbI-
XOJHOHN curHan (0OBIYHO B JIBWKEHHE), KOTOPBIH BO3ICHCTBYET
Ha OOBEKT YNpaBJICHUS. YCTPONCTBA TAaKOTO THUIA BKJIHOYAIOT
ANIEKTPUYECKHUE [BUTATENH, JJIEKTPUUYECKUE, ITHEBMATUYECKUE
WM TUAPABINYECKHUE IPUBO/IBI, pEJICIHBIE YCTPOMCTBA.
W3meputensHble mpeoOpa3oBaTeNd — TEXHHYECKOE CPEICTBO
JUTSL TIpeo0pa3oBaHUsl U3MEPSIEMOU BEIMYHMHBI B JIPYTYIO BEIH-
YUHY WIM U3MEPUTEIBHBIA CHTHAJN, YIOOHBIH sl 00pabOTKH,
XpaHeHUs], JajJbHEWINX mpeoOpa3oBaHuii wim nepexaqdu. llo
xapakTepy mpeoOpa3oBaHusi OHU JeisaTcs Ha aHaioroBeie UII,
ananoro-nudpossie UII, mudpo-ananoroseie UIIL.

Tepmomnapa — TEPMORJIEMEHT, IPUMEHSAEMBII B U3MEPUTEIBHBIX
1 npeoOpa3oBaTeIbHBIX YCTPOMCTBAX, a TAKKE B CUCTEMax aB-
TOMaTHU3aLIUU.

MoarotoBbTE nepeckas TekcTa.

Text 7

Robotics

MpocMoTpuUTe TEKCT M BbINOJNIHUTE criegylolime 3agaHus.
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WUcnonb3ya anekTpoHHbIW cnoBapb “Lingvo”, nepeseauTe cnegyto-
Ly1e CrioBa U CNOBOCOYETaHUA U 3aNOMHUTE UX:

robotics to operate



VI.

VII.

VIIL.

to create operative (n)

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

Ykaxute cnocob cnoBoobpa3oBaHusa cnedyowWwmx CrioB U nepeBeanTe
WX Ha PYCCKUM A3bIK:

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

HasoBuTe npuctaBku B cnepyowmx cnosax. lNepeBeaute cnosa Ha
PYCCKMiA A3bIK:

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

Bbinuwute u3 nepsoro u BTOporo absaueB ABa CroBa, KOTopble
MOXHO OTHECTM K “/TOXHbIM Opy3bam nepegsodyuka’. Beinuwmurte B cBOU
CroBapu NpaBUMbHbIE 3HAYEHUSA ITUX CMOB.

Bbinuwute M3 Tekcrta UHTEepHaLUuWOHanbHble CnoBa, NpoBepbTe UX
NpPoOu3HoLIeHne U nepeBsoa NoO croBapio.

BbinuwmTe U3 TpeThbero a63aua MMeHHbIe rpyNnbI U NepeseaunTe ux.
MpoaHanuaupyiTe NepBoe W TpeTbe NpeanoXeHus nepsoro absaua,
onpegenute (yHKUMIO KaXA0ro MHPUHUTUBA U NepeBeauTe UX BMe-

CTe C OTHOCAWKUMUCA K HUM CnoBaMM.

MepeseauTe cnepywowue npeanoxeHus, obpawias BHUMaHWe Ha
¢opMbI 1 hyHKLUUKM 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 3aAaHuin. TpeTuin ab3ay
nepeBeAnTe NMCbMEHHO.

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.



XI.

XIl.

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 €O CXOAHbIMUX 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 aKBUBaNeHTbI:

OIIaCHEIH; 03Ha4aTh, paboTaTh(2); BHIOIHATE; CO3aBaTh; OIpe-
JCHATh, HpOCKTHpOBaTB; IIPUMCHSATH

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 humansiin... ... .
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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.

Xlll. MepeBeanTe Ha aHIMUNCKUI A3bIK:

1.

2.

PobGoroTexHnka — 3TO Hayka, KOTopas 3aHHUMaeTcs pa3pabort-
KOH aBTOMATH3UPOBAHHBIX TEXHUYECKUX CUCTEM.

st co3nanust poOOTOB MPUMEHSIOT MHKPOCXEMY.

PobGotT — 3TO aBTOMaTHYECKOE YyCTPOHCTBO, KOTOPOE OCYIECTB-
JSI€T TIPOU3BOJICTBEHHBIC M JIPYTHE OIEpaliy, OOBIYHO BBITIOJ-
HSIEMBIE YEJIOBEKOM.

PoGoThI, mpexae BCEro, MCHOMB3YIOTCS B TSKENBIX W HeOe3-
OTIACHBIX JIJISl YETOBEKA yCIOBHSIX.

B 50-e rompl mponmioro ctoieTws I pabOTHI ¢ pamanoaKTHB-
HBIMU MaTepualiaMH CTald pa3pabaThiBaTh MEXaHUYECKUE Ma-
HUNYJISITOPBI, KOTOPhIE KOMTUPOBAIU JABHIKCHUSI.

B 1968 r. B flnonnu coOpanu nepBoro MpOMEIIIIICHHOTO po0o-
Ta.

XIV. MoaroTroBbTe Nepeckas TeKCTa.

Text 8

Industrial Robot

MpocMoTpuUTe TEKCT M BbINOJNIHUTE criegylolime 3agaHus.

[.  WUcnonb3ys anekTpoHHbIA crnoBapb “Lingvo”, nepeBeauTe crnegyto-
LMe CNoBa U CIIOBOCOYETAHUSA U 3aNOMHUTE UX:
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VI.

VII.

to perform manual

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

HasoBuTe npuctaBku B cnepyowmx cnosax. lNepeBeaute cnoBa Ha
PYCCKMiA A3bIK:

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

K kakoi yacTu peun OTHOCATCA cneaytowue cnosa? BecnomHute, Ha
yTo yKasbiBaeT cyddukc “-able(-ible)". MepeBeauTe crnosa Ha pycckum
A3bIK:

programmable; readable; controllable; inflexible; inaccessible;
movable

Bbinuwute U3 Tekcrta WHTepPHaunOHalbHbIe Cl0OBa, NpPoOBepbTe WUX
NMpou3HoLLUeHne U nepeBsoa NoO crnoBapio.

BbinuwuTe U3 TeKCTa UMEHHble rpynnbl U nepeseguTe UX.

MpoaHanusupyiiTe YeTBepTOE NMpeanoxeHne BToporo absaua; nepe-
BeAWTe Ha PYCCKMI A3bIK NPUAATOYHOE NpeanoxeHue, obpalas BHU-
MaH1e Ha UH(MHUTUBDI.

I'IepeBe.qMTe cneaywouine npennoXxeHus, 06pau.|aﬂ BHUMaHuUe Ha bec-
COHO3HOe MnpucoeauHeHne nNpuaaTovyHoOro onpepenuTenbHOro npea-
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 cnegywowmne npeanoxeHus, obpawas BHUMaHME Ha
(pyHKLMM NpryacTMa U aHanu3npys rmarofibHble GOPMbl 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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IX. TMepeBeguTe TEKCT C Y4eTOM BbINOMHEHHbIX 3aaaHui. MocneaHun
ab3au nepeBeguTe NMCLMEHHO.

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.

X. ﬂonﬁepMTe cnoBa €O CXO0A4HbIMWU 3HAY€HUAMM.

1. tohandle a. togovern

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. topick up
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XII.

XIl.

94

HasoBuTte aHrnuitckue aKBUBanNeHTbI:

cObopouHast nuHMS; oOpamaTthes (¢ 4eM-nnub0); Co3aaBaTh, CO-
Jep’KaHUe; YIpaBiIsATh, pa3pabOTKa; BKIOYATh (COIEPIKATH);
MOIIHBIN; paboure YCIOBHsA; BO3MOXKHOCTH

BcTaBbTe nogxoasiyue cnoBa U3 NPeaoXeHHbIX HUKe:

capabilities developed actuators
teachable manual transfer
performed handling manipulators

n

o

program-controlled

... 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 aHINMUNCKUIA A3bIK:

1.

[IpoMbIuTeHHBI POOOT — 3TO aBTOHOMHOE YCTPOMCTBO, CO-
CTOsIIIeE M3 MEXaHWYEeCKOT0 MaHMITYJISITOPAa U TepenporpaMMu-
PYyeMol CHUCTEMBbI yIpaBJICHHS.

Cucrema ympaBleHHs] IPUMEHSETCS IS TepeMeIIeHus] 00beK-
TOB B IIPOCTPAHCTBE U IJISA BBIIIOJHCHUA PA3JIMYHBIX ITPOU3BOI-
CTBEHHBIX ITPOIIECCOB.

Hasnadenne pobota — 0CBOOOXKIATh YETOBEKAa OT MaHHUITYIIH-
poBaHUA TAXKEIBIMU I'PY3aMH.

IlosiBneHne MexaHMYECKHX MAaHUITYJIATOPOB, a 3aTeéM CUCTEM
IPOrpaMMHUPOBAHUS NMPHUBEJIO K CO3JAHHIO MPOMBIIIIEHHBIX PO-



0O0TOB, T.e. MPOTPAMMHUPYEMBIX MaHHITYJISATOPOB U Pa3HOOO-
pa3HBIX Oomnepaiuu.

5. TlepBbie MPOMBIIICHHBIE pOOOTHI HAYAIM CO3/aBaTh B CEPEIUHE
50-x ronos 20 Beka B CIIIA.

XIV. Ucnonb3ys anekTpoHHbINW cnoBapb “Lingvo” nepeBeaute UCTOPUIO

3BONKOLMK POBOTOB:

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 robot
operating in a foundry

XV ToprotoBbTe Nepeckas TekcTa.
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Text 9

Industrial Robot (continued)

MpocmoTpuTe TEKCT U BLINOSIHUTE criegylowme 3afgaHus.

Wcnonb3ya aneKTpoHHbIA cnoBapb “Lingvo”, nepeBeaute cnepyto-
LiMe CNoBa U CIIOBOCOYETAHUA 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 cnooo6pa3zoBaHus CneayiowWwmMX CNoB U nepeseaunTe
X Ha PYCCKMI A3bIK:

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

MepeBeaute cnepylolwme CrOBOCOYETAHUA U NPEASIOKEHMA CO Cro-
BOM “specific’, 1CNonb3ys yKkaszaHHbIe BapuaHTbl €70 3Ha4YeHUA:

0Co0bILL, MOYHDBLI, KOHKPEMHDbIL, ONPEOeIeHHbI , yOenbHbll

(pus)

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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VIIL.
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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 No CNoBapio.

BbinuwmTe U3 TeKCTa UMeHHble rpynnbl U NepeBeauTe MX, oGpalas
BHMMaHMe Ha nepeBof CNoB B (PyHKLUK onpeaeneHus.

Onpegenute cyHKkuM0 rmarona “to have” B nepBoM NpeanoxeHwWn
yeTBepTOro ab3aua 1 nepeBeanTe 1 €ro Ha pycCcKUn A3bIK.

MpoaHanuaupyiiTe rnaronbHble (hOPMbI C OKOHYaHWEM —ed B NepBOM
npeanoxeHun BToporo absaua M B npeanocnefHeM npeanoXeHumn
nocnegHero absaua u nepeBeguTe UX Ha PYCCKUIA A3bIK BMECTe C OT-
HOCSILLUMMUCS K HUM CNOBaMM.

CpaBHuTe cnepylowme napbl npegnoxeHnin. ObpaTute BHUMaHWe Ha
He3agucuMbIli npuyacmHbIli obopom:

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.



IX. Ykaxute Hezagucumbili npudacmHbili 060pom B CneaylowWmUxX npeasno-
KEeHMAX 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.

X. TMepeBeaute TEKCT C y4eTOM BbIMONHEHHbIX 3agaHui. MMocnegHuit
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. CoeguHuTe CNoBa crieBa C UX onpeaeNieHns MM cnpasa:

1. guidance a. to unite by joints that allow movement
2. flexible b. the process of directing the course of
3. articulate robot in movement

4. vision c. that can be changed to be suitable for
5. pick new needs, changed condition, etc

6. artificial d. branch of computer science which
7. intelligence aims to produce machines that can un-

derstand, make judgements, etc., in the
way that humans do

e. to take and move something from one
place to another

f. the ability to see

Xll. Ha3oBuTe aHrMUICKMe IKBUBANEHTbI:

pobor, paboTtarommuii B IeKapTOBOM (IPSAMOYTOIBHOM) CHCTEME;
HIAPHUPHBIA POOOT; pOOOT ¢ KHHEMATHYECKOW CXEMOW; Mapiil-
PYTOBOX/ICHHE (TPAHCIIOPTHOTO POOOTA); MEPerpy30UHbIi (IIHK-
JIOBOM po0OOT); MaIlIMHHOE 3PEHHE; MHTEIUICKT; COAEPKATh, CTe-
nieHb (CBOOO/IBI); BBITIOIHATE, OCh; MAHHUITYJIATOP

Xlll. BeraBbTe nogxoasiime cnoBa U3 NpeasoXeHHbIX HUXe:

artificial intelligence axis

guidance vision flexible

articulated machine Cartesian coordinate
pick and place accurate

1. Other robots are much more ... as to the orientation.
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XIV.

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” — nemenkas kKoMmaHusi, KOTopas IMpo-
W3BOJIUT MPOMBIIUICHHBIE POOOTHl M aBTOMATU3UPOBAHHBIC CHU-
CTeMBI JJIsl PAa3MYHBIX OTpaciell mpombinuieHHOoCTH. OHa BEI-
myckaeT 4- u 6-oceBbie poOoTHI, po6oTel SCARA, mIapHupHBIC
pOOOTHI U T.J1

2. Tlo xapakTepy BBINOJIHSIEMBIX ONEpanuii MPOMBIIIIICHHBIE PO0O-
TBl MOAPA3AENSIIOTCS HAa NPOM3BOACTBEHHBIC, MOJBEMHO-
TPaHCIOPTHBIE, BHIMOTHSIONIME ACHCTBUS THIIA “B3ATh — MOJIO-
JKUTH, U YHUBEPCAJIbHBIE.

3. MckyCcCcTBEHHBIM UHTENICKT — HAyKa U TEXHOJOTHS CO3JaHUS
WHTEJICKTYIbHBIX MamuH. O0nacTi poOOTOTEXHUKH U UCKYC-
CTBEHHOTO HMHTEJUIEKTa TECHO CBs3aHbBI Apyr ¢ ApyroM. Cosxa-
HHUE MHTEJUIEKTYaJbHBIX POOOTOB COCTABISIET €LIe OJHO HaNpaB-
JICHWE MCKYCCTBEHHOTO MHTEIICKTa. MHTEeIeKTyalbHOCTh Tpe-
OyeTcs poboTaM, 4TOOBI MAaHHITYJIUPOBAaTh OOBEKTaMU, ONpe/ie-
JISTH JIOKAIN3ALHIO U TUIAHUPOBATH JBIKEHHE.

4. MarmmHHOe 3peHHe — 3TO MPUMEHEHHE KOMITBIOTEPHOTO 3PEHHS
JUTS. TPOMBIIIICHHOCTH W MPOU3BOJACTBA. CHCTEMbI MAIIMHHOTO
3peHusl 3aIpOrpaMMHUPOBaHBl JJIsl BBIIOJHEHHS Y3KOCHEIHANU-
3UPOBAHHBIX 3371a4.

5. MapuipyToBOXICHHE — 3TO YIIPaBICHHE POOOTOM C IIEIBIO
HaBeJICHHS €T0 Ha I1eJb.
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XV.

MoproToBbTE Nepeckas TeKcTa.

Text 10

Basic Components of Robots

MpocmoTpuTe TEKCT U BLINOSIHUTE criegylowme 3afgaHus.

102

Wcnonb3ya aneKTpoHHbIA cnoBapb “Lingvo”, nepeBeaute cnepyto-
LiMe CroBa U CIIOBOCOYETAHUA U 3aNMOMHUTE UX:

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

OGpasyiTe cywecTBUTENbHbIE OT CNeAyOWMX rMarofnos ¢ NOMOLbLH
cyddukca “-er(or)’. lepeBeaute CyLWeCTBUTENbHbLIE Ha PYCCKUIA
A3bIK:

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

Bobinuwwute u3 BTOpPOro u 4YeTBepToro ab3aLeB BCe MMEHHble rpynnbl
n nepeseauTe UX Ha pyccxvu7| A3bIK.

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

MpoaHanusupyite rnaronbHyto opmy “providing” B nepsom npegno-
XeHuun yeTBepToro absaua.



VI

VII.

VIIL.

MepeBeauTe cnepytowme cnoBocoYeTaHUs, cpaBHMBas nepesop Par-
ticiple | Simple n Gerund Simple B pyHKUMK onpeaeneHus:

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.

o &

7.

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-

es.

MepeBeanTe TEKCT C Y4ETOM BbINOMHEHHbIX 3aAaHui. 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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X.

104

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 CXOAHLIMU 3HAYEHUSAMM:

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

3. togrip 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 aHrMMICKNe 3KBMBANEHTDI:

B3aMMO/ICICTBOBATh; MCTOYHHUK MUTAHUS; «YMHBIH» MaTepuar;
oTpeeNieHHas 3ajaJa; coeanHeHne (COUIeHEHHE), TOCIeI0Ba-
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XIl.

TENBHOCTbH; 3aXBaThIBaTh, BO3MOXHOCTh, YCTPOMCTBO OOpaTHOU
CBsI3M; TpeoOpa3oBarelb; yHpaBisTh (IIPEAMUCHIBATH); HCIIOJ-
HUTEIBHBIA MEXaHU3M

BcTaBbTe noaxogswme cnosa u3 npeanoXxeHHbIX HUXe:

1.

oM

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 @ 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 aHIAUNCKNIA A3bIK:

1.

[TpoMbIIIEHHBIH POOOT COCTOUT M3 UCIONHUTEIBHOTO YCTpPOU-
CTBAa B BHJE MaHHUIYJATOpPa W YCTPOMCTBA MPOMBIIIIEHHOTO
yIpaBJICHHUS.

MaHUIyJISTOp MPOMBIIIJICHHOTO po00Ta — 3TO MEXaHHM3M IS
yIpaBJIeHHs [IOJIOKEHUEM 00BEKTa B IIPOCTPAHCTBE.
ManunynsaTop BKJIIOYaeT B ce0s MAapHUPHO COeIWHEHHBIE 3Be-
HBbS IBYX THIIOB.

[l obecrieueHus IBMXKEHUSI B 3BEHBSIX MOTYT HCIIOJIb30BATHCS
JNIEKTPUYECKHe, THAPABINYECKHE WM THEBMATUYECKHE PUBO-
B
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5. YacTbio MaHUITYJIATOPA YacTO SBJISIOTCS 3aXBaTHBIE YCTPOHCTBA,
MTOXOKHE HA PYKY YEIOBEKA.

6. IlporpaMMHOE yNpaBlIeHHE — CaMblil MPOCTOW THII CUCTEMBI
YIPaBIEHMS], UCTIONB3YETCA A YIPABIECHUS MAaHUITYJIATOpaMHU
Ha MPOMBIIIIECHHBIX IPEITPUATHAX.

7. CoBpeMmeHHbIE poOOTHI (PYHKIIMOHUPYIOT Ha OCHOBE MPHHIUIIOB
00paTHOii CBSI3H.

8. IlpuBox mpenHasHaveH AJs NpeoOpa30BaHUs MOABOAUMON dHEP-
THH B MEXaHWYECKOE JBIKEHNE NCIIOTHUTEFHOTO MEXaHN3Ma

MoaroToBbTE Nepeckas TeKcTa.

Text 11

Control Systems of Industrial Robots

HDOCMOTPMTG TeKCT U BbINOJIHUTe creayroline 3agaHus.
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Mcnonb3ya aneKTpOHHbINA cnoBapb “Lingvo”, nepeBeauTe cnepyo-
LyMe CrioBa U CNOBOCOYETaHUA U 3aNOMHUTE 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;
BbinuwmnTe U3 TeKCTa MMEHHbIE rpynnbl U NepeBeanTe UX.

Hangute Bo BTOpOM ab3aLe CNOBO, KOTOPOE OTHOCUTCA K “JIOXHbLIM
Opy3bsimM nepegodyuKa’.

Monb3ysAcb aHrno-pycckum crioBapem, onpeaenuTe 3HayeHue rnaro-
na “take” B cnegylowWMX 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 CHOXHOMOAYMHEHHOE NpeanoxeHue C
0eCcCol3HbIM NPUCOEOUHEHMEM NPMOATOYHOIO ONpeAenuTeNbHOro
npeanoxeHus. MepeBeauTe NpeanoxeHne Ha PyCCKUM A3bIK.

YKaxuTe, N0 KakKMM NpM3HaKaMm B KaXAOM OTAENLHOM Chyyae MOXHO
YCTaHOBWTb, YTO rnarosnibHas ¢opma ¢ OKOH4YaHUeM “-ing” aBnseTcA
2epyHOuem unmn npuyacmuem. MNepeBeanuTe NpeanoXeHUsi Ha PyccKUm
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.

In 1997 IBM’s chess playing program Deep Blue beat the then

current World Chess Champion Garry Kasparov playing at the

“Grandmaster”level.

o u
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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 ab3au
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
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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.

CoeavHuTe cnoBa crneBa ¢ Ux onpeneneHnaAMU cnpaBa:

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

HasoBuTte aHrnuinckue aKBUBaneHTbl:

cucTeMa YIpaBIeHUS; MOCJIeI0BATENBHOCTE,; BXO/I-
HOI/BBIXOJJHOM CHTHAN; OJOKUpYIolIee 000pya0BaHUE; MO3UIIH-
OHHAas CHCTEMa; CHCTEMa HelPepBIBHOTO AeiicTBus; MeTox (cro-
€00); 0oCh; MaHMITYJIATOpP poOOTa; MPEpPBIBATh; BHIMOJIHSITH JCH-
CTBUSI; OMHOBPEMEHHO; TIABHBIN; IUKIIOBas CUCTEMA

BctaBbTe noaxopgswme cnosa u3s npeanoXxeHHbIX 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.

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

motions and forces.
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Industrial controllers are either non-servos, ... Servos or ... Servos.

5. The input signals from ... equipment can ... the robot’s program.
6. The ... trajectory is ... during the teaching phase.
7. Each ... of PTP robot can generally move to only two ... .

XIl. TlepeBeguTe Ha aHFMUACKUMN A3bIK:

1.

Cucrembl yrpaBieHus: poOOTOM — MaHHUITYJIATOPOM MOTYT OBITh
[IUKJIOBEIe, TIO3WIIMOHHBIE W KOHTypHBIE. BEBIOOp cHcTeMBI
yIpaBieHHus po0oTa onpeneiseTcs ero Ha3HaueHUeEM.

Haubonee mpocras LMKIOBas CHCTEMa YOpPaBICHHS POOOTOM
MpefHa3HavYaeTcs U1 BbLAAYU psla KOMaHZA B ONPENenEHHOU
IIOCJIEIOBATEILHOCTH.

[uknoBas cucremMa — 3TO NPOCTEUIINI cCilydyall MO3WLIMOHHOU
CHUCTEMBbI C MUHUMAJIbHBIM YHCJIOM MO3UIINH.

[To3uronHas cuctemMa ynpaBieHHsT poOOTOM 33a€T HE TOIBKO
MOCJICTIOBATEILHOCT, KOMAaH/I, HO M TOJIO)KEHHE BCEX 3BCHBEB
npomeinuieHHoro pobora. E€ wmcmome3yroT mias obecrievyeHus
CJIOKHBIX MaHUMYJISIHHA ¢ OONBITNM KOJMYECTBOM TOUYEK MO3H-
IHOHUPOBAHU.

KontypHas cucrema ynpasiceHus poOOTOM 3ala€T JBMKECHUC B
BHUJIC HEIPEPHIBHON TPACKTOPUHU, NMPUUEM B KaXKIAbld MOMEHT
BPEMEHU ONPEAENSIET HE TOJBKO MOJIOKEHNE 3BEHHEB MEXaHU3-
Ma, HO ¥ BEKTOP CKOPOCTH JIBUKCHUS 00BEKTA.

Xlil. MoaroToBLTE NEpeckas TeKCTa.

Text 12

Power Supply

npOCMOTpMTe TeKCT U BbINOJIHUTe crieayroline 3agaHusA.

I.  Wcnonb3ys anekTpoHHbINM cnoBapb “Lingvo”, nepeBeauTe crnegyto-
LyMe CroBa U CNOBOCOYETaHUS 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, obpaias BHMMaHWe Ha NPUCTaBKMU:

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

Mpoutute cnepylowWwue OAHOKOPEHHble CNOBa, onpepenuTe, Kakow
YacTbH peyn OHU ABNSAIOTCA, NepeBeAaTe CIOBa Ha PYCCKMUIA 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
BbinuwmTe 13 Tekcta MMeHHbIe rpynnbl. O6bACHUTE CBO BbIGOP.
Hangute B TekcTe npeAnoxeHne ¢ KOHCTPYKLMeN “CrioxHOe nodnexa-

wee ¢ uHpuHumusom”. O0BACHMTE cBOI BbiGOp. MepeBeante nped-
NoXeHne Ha PYyCCKUiA A3bIK.
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Haiigute B TeKcTe NpeAnoXeHUs ¢ He3a8UCUMbIM Npu4acmHbIM 060po-
mom. O6bACHUTe cBoM Bblbop. MepeBeguTe npeanoxeHne Ha pyc-
CKUI A3bIK.

Haiigute Bo BTOpom ab3aue MH(UHMTUB B (PyHKLUMM COCTABHOrO MO-
pAanbHOro ckasyemoro. lepeBegute ero BMeCTe C OTHOCALWMMCA K
HeMy noanexatuum.

MepeBeauTe cnegylowme npeanoxeHns Ha Pycckun A3bik, obpallas
BHUMaHUe Ha HeMUYHbIe (hopMbI 2nazona.

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 to be 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 (ynpasnenue nmpsiMoii cBs3b10).



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 3afaHui.

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

BN

o0 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 3KBMBaNEHTDI:

TSDKENTBIA  PEXKHUM; HEOThEMJIEMBIH; LUIHHIP IBYCTOPOHHETO
JeUCTBUS; NPUBOAUTH (B AEHCTBHUE); TpeOOBATh; TEXHUYECKOE
00CIy)KMBaHUE; MPOU3BOIUTH TEKyIlee OOCITyKUBAHUE; IHEB-
MaTHYECKUi; THAPABINYECKHI; B Ciydae; MOBTOPSEMBIH (BOC-
NPOU3BOJMMBIN); MUCTOYHUK MUTaHHUS (IHEPTUH); JUCTAHIHOH-

HBIN, OTAEIbHBIN

Xlll. BeraBbTe nogxoasime cnoBa U3 NpeasioKeHHbIX HUXe:

AWN P
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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. ... is 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. MepeBeanTe Ha aHIMUNCKUI A3bIK:

1. CaMbIM XECTKHM TPeOOBaHHMSM II0 IOBTOPSIEMOCTH OTBEYAIOT
MaJICHbKHME ITHEBMAaTUYECKUE POOOTHI, MO3UIMOHUPYEMbIC MEXa-
HUYECKUMU YTIOPAMHU.

2. Jlist MaJibIX MHEBMATHYECKUX POOOTOB BPEMsI BBIIIOJIHEHHUS IIPO-
CTEUNINX IMKIIOB 3aTPY3KH - pa3rpy3Ku OOBIYHO COCTaBisieT 2-3
CEKYHJIBI.

3. B kaxmo# Hore utanesHckoro pobora HyQ ycranosneno 8 ruu-
paBIMYECKUX M 4 BIEKTPHUUYECKHUX IPHUBOAA, 00ECIECUMBAIOIINX
poboty 12 crenenei cBOOOBI.

4. DTOT pobOOT HE MpeAHA3HAYACTCS sl paOOTHI B TSHKEIBIX PEIKU-
Max.

5. JluneiiHple mepeMEIIeHUsT OCYIIECTBISAIOTCS MTHEBMOLIMIMHIPA-
MU JIBOMHOTO JECHCTBUS.

6. M3BecTHO 4YTO, TMIPONPHUBOI — 3TO HEOThEMJIEMas 4acThb Ma-
HUIYJISITOPA THAPABIMYECKOro poboTa.

7. Crnemyer MOMHHUTH, YTO YIPABISIONIEE YCTPOWCTBO YIPABJISET
BCEMH MIEPEMEIICHUAMH POOOTA.

XV. MMogrotoBbTe NOAPOGHLINA Nepeckas TeKCTa.
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