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BBenenue

[TpakTkym 10  1po(eCCHOHATBHO  OPUEHTHPOBAHHOMY  IIEPEBOJY
IpeJCTaBIsIeT COOOW crenuanbHbI Kypc Al CTYyIEHTOB B paMKax TEOpUH U
NPAaKTUKU Pa3BUTHS HMX MpodeccrnoHalbHOM KOMMeTeHUuu. JlaHHBIM Kypc

NpeaAHasHa4CH OJIA MAaruCTpaHTOB a3POKOCMHUYCCKOI'O MHCTUTYTA, o6y11a101111/1xc;1

no HanpasieHussM noarotoBku 09.04.01 - HMuHpopmaTthka ¥ BBIYMCIATEIbHAS
texnuka, 15.04.01 — Mamwunoctpoenune, 15.04.04 - ABromMaruzanus
TEXHOJIOTHYECKUX TMPoIeccoB U Ipous3BoacTB, 15.04.05 - KoHcTpyKTOpCKO-

TEXHOJIOTHYECKOe 00ecIeuyeHne MalIMHOCTPOUTENbHBIX NPOU3BOJCTB, 24.04.01 -
PakeTHble KOMIUIEKCHI U KOcMoHaBTHKa, 24.04.04 — ABuactpoenue, 27.04.03 -
CucremHbli ananu3 u ynpasieHue, 27.04.04 - VYmopaBineHne B TEXHUYECKHX
CUCTEMaX, a TakXe [ paboThl B HES3BIKOBBIX TIpylmax OakalaBpOB,
oOy4Jaroniuxcs o nporpamme npodeccuoHaibHoM nepenoaroroBku «llepeBoqunk
B cpepe npodeccnoHanbHON KOMMYHHUKAIIMI a3POKOCMUYECKOI0 MHCTUTYTA.

JlanHoe mocoOue mpu3BaHO MOMOYB B MOJATOTOBKE CTYICHTOB, Pa3BUTHUIO Y
HUX YMEHHI U HABBIKOB 110 aHAJIU3Y PA3JIMYHBIX CIOKHBIX PJIEMEHTOB TEKCTA U UX
MPaBWIBHOM Mepeaaun CpecTBaMU Apyroro s3bika. [logo0paHHbie OpUrhHaIbHbBIC
MaTepuagbl  COMPOBOXKIAKTCSI  CHUCTEMOW  YHPa)XHEHWH, I[IOMOTrarwolen B
MPAaBUWJIbHOM MTOHUMAHUU U 3aKPEIJICHUU YUEOHBIX MaTepraioB. TeKCThl MO3BOIST
CTyJICHTaM T[I0O3HAKOMUTHCSI CO CTUJIEM HAayYHO-TEXHUYECKOW JIUTEpaTyphl,
MOJIYYUTh HAaBBIKH MO mepeBofay. [lonbop TekcToB, pa3paboTka JEKCHYECKUX U
rpaMMaTUYECKUX YIPAKHEHUM BBIMIOJTHEHbI C Y4Y€TOM HAaBBIKOB M 3HAHUU
AHTJIMHACKOTO SI3bIKA, MPUOOPETEHHBIX CTYJEHTAMU B TEYCHHE JIBYX JIET 00y4eHUS
0 MPOTpaMMe aKaIeMHUUECKOTO U MPUKIIATHOTO OaKkaiaBpuara.

OOyueHue MnpoQPecCuOHATbBHO-OPUEHTUPOBAHHOMY MEPEBOAY OTPaXKaeT, B
[€JIOM, TEXHOJIOTHIO OOYYEHUS MHOCTPAHHBIM S3bIKaM B CIEIUAIBHBIX IIEJISX.
NHTEerpaTUBHOCTL B 3TOM ClIydae SIBIISICTCS OCHOBOIIOJIATAIOIIUM TPUHIIUIIOM,
JIeXKAIUM B TPOLIECCE OBJIQJICHUSI MHOCTPAHHBIM SI3bIKOM B CHEIUANIBHBIX 1EsX. B

[EJIM MPAKTHYECKOTO Kypca MepeBoa BXOAUT OTpabOTKa CIEAYIOMMNX YMEHUI:
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-OCYILLECTBIISITh IEPEBOTUECKUI aHAIN3 TEKCTA, ONPENEIATh LIEIb IePEBOIa
Y THII IEPEBOIUMOTO TEKCTA;

-BBIOMpATh OOIIYI0 CTPATETHIO IMEpPEeBO/Ja C YYETOM €ro Iedd W THMa
OpUTMHAaa,;

-OCYIIECTBJISITh NMUCHbMEHHBIA MEPEeBOJ TEKCTOB, OTHOCSIIUXCS K cdepe
OCHOBHO Mpo(heccHnoHaIbHON e TENbHOCTH;

-UCTIONIb30BaTh OCHOBHBIE CIOCOOBI M HPHUEMBI JOCTHXKEHHS CMBICIOBOM,
CTHJIMCTUYECKOHN a/IeKBaTHOCTH;

-IpaBUIBHO OQOPMUTH TEKCT MEPEBOJA B COOTBETCTBUM C HOpPMamMHu U
TUIIOJIOTHEHN TEKCTOB Ha SI3bIKE NIEPEBOAA;

-po)eCCHOHANBHO TIOJIF30BATHCS CIOBAPSIMHU, CIIPABOYHHUKAMH, OazaMu
JTaHHBIX U JPYTUMU UCTOYHUKAMU JOIMOJHUTEIbHON HH(POPMALIHY;

-MHTETPUPOBATh TMEPEBOTYECKIE HABBIKM CO CICLUUATbHBIMU 3HAHUSMU B
OCHOBHOM PO eCCUOHATIEHON JIEATEIbHOCTH.

[Tocobue mocTpoeHo MO AMJAKTUYECKOMY HPHUHLHUIY — OT IPOCTOro K
CIIO)KHOMY W COJEP>KUT MHOTO JOMOJHUTEIBHOTO MaTephaia, KOTOPBIA MOXKET

OBITH PCKOMCHAOBAH KaK I ayAUTOPHBIX, TAK U JJIXI CaMOCTOATCIIbHBIX 3aHSATHUI.



1 TeopeTI/meCKne ACIEKTbI TEXHUYCCKOI'O IEpeBoaa

1.1 Texuuuyeckuii mepeBogy M  O0MEH  HAYYHO-TeXHUYECKOMH

uHopManmen

CoBpeMEHHOE COCTOSIHUE IEPEBOIUECKON JEATEIIBHOCTH XapaKTEepU3yeTcs
npeobnaganreM WH(GOPMATUBHBIX MEPEBOAOB, MOBBIIICHHBIMH TPEOOBAaHUSMHU K
TOYHOCTM M AJEKBAaTHOCTHU II€PEBOJIa, TEMATUYECKUM U CTUIMCTUYECKUM
pa3HooOpa3HeM MaTephalioB, IMOJUICKAIUMX TMEPEeBOly, CHEUUaIu3auuend u
TEXHU3ALHUEW IEePEBOAUMBIX TEKCTOB, IIMPOKUM MCIOJIb30BAHUEM TEXHHUYECKHX
CpelcTB B npouecce nepeoaa. OCHOBHOM aKIEHT B IIEPEBOAYECKON IESTEIIBHOCTH
nepeMecTHIICsS B 001acTh OM3Heca, OAHKOBCKOTO Jiejla, COBMECTHBIX MPEINPUATUH,
3HAYUTEIBHO PA3BUBAIOTCS MEKIYHAPOJHBIE KOHTAaKThl. Bce 3TO co3maeT HOBBIE
MPEANOCHUIKY JJI PA3BUTHS U COBEPILIEHCTBOBAHUSI IEPEBOIUECKOMN AEATENBHOCTH
B 00111eM U TPOPECCUOHATIBHO-OPUEHTUPOBAHHOM TIEPEBO/IC.

Cy1iecTByeT pacrpocTpaHEHHOE MHEHHE, YTO TexHuueckuil nepesos (TII) —
3TO MEPEBOJI «TEXHUYECKUX» TEKCTOB. DTO Maj0 YTO TOBOPUT XOTS ObI MOTOMY,
YTO MOHATHE «TEXHUYECKHID» TEKCT OYEeHb pacIuiblByaTo. Tak, HampruMep, HauaB C
YUCTO «TEXHUYECKHUX» TEKCTOB, OINMCHIBAOIIMX PA3IMYHOE IPOU3BOJACTBEHHOE
0o0OpyZOBaHME, MOXHO HE3aMETHO TMEpeUTH K TEKCTaM, OMMCHIBAIOLIUM
XUpyprudyeckoe o0opynoBaHuE, T.€. K MEIULMHE, a OHa, KaK HM3BECTHO, TECHO
CBsA3aHa C OWOJIOTHEH, a ATO YK€ 00JIaCThb E€CTECTBO3HAHHUS, KOTOPOE B CBOIO
ouepenb ABISETCs] OCHOBOU (usocoduu, a punocodus — OCHOBA MOTUTHUKU U T.]I.
B xynoxxecTBeHHOH IHMTEpaType, OCOOCHHO B Hay4dHO-(aHTACTHYECKOH, MOXKHO
BCTPETUTh HEMAJI0 CTPaHWI], NOAXOAAIIMX IMOJA OOIIECNPUHATOE TMOHITHE
TEXHUYECKUX TEKCTOB.

Kak Bugute, Kpyr 3aMKHyJCS, @ YETKOW IPaHULBI MEXKIY TEXHUYECKOW U

XYZ0KECTBEHHOU JIUTEPATYPOM HET.



Tem He MeHee, OOBIYHO BHJBI CHEIHAIBHOIO (HEXYI0KECTBEHHOTO)
NepeBoia  ONpENENSIoTCS  XapakTepoM — Marepuana,  00pabaThiBaeMOro
nepeBouuKoM. Hamprumep, CymecTByeT Tak Ha3bIBAEMbIN «BOCHHBIA IIEPEBOIY», U
CYLIECTBYIOT Yy4eOHbIE 3aBEJCHHUS, TOTOBAIIME BOEHHBIX IEPEBOJUYHUKOB,
ABJIAIOIINXCS PA3HOBUIHOCTBIO TEXHHMUYECKUX NEPEeBOAYMKOB. Ho Benb sICHO, 4TO
NEPEBOIUMKY, padoTapImeMy B OO0JACTH «BOEHHOIO IIEPEBOMA», HEPEIKO
MPUXOAUTCS UMETh JIEJI0 C COBEPUICHHO «HEBOCHHBIMU» TEKCTaMHU (IIPU JOMPOCEe
BOEHHOIUICHHBIX H T.1.).

Takum oOpa3zoM, J1e710 HE CTOJIBKO B TOM, YTO MEPEBOAUTCS, @ B TOM, Kak
NIEPEBOUTCS U JUIS YETO.

Texnuyeckuti nepegoo — 3IMO Nepesood, UCHOL3YeMbll OJisl 00MeHa
CNEeYUAIbHOU HAYYHO-MEXHUYeCKoU UH@opmayueli arobMu, 2080PAUUMU HA
DA3HBIX A3bIKAX.

W3 storo ompeneneHus ciaeayeT, 4YTO TEXHUYECKUH NEPEBOIYUK — 3TO
HOCPEAHUK, 0€3 KOTOPOro 3TOT 0OMeH ObLI1 ObI HEBO3MOXKEH. M3 Hero ke cienyer,
YTO TEXHUYECKUH NEPEBOJUYUK, TaK K€, KaK U IMEPEBOJUHK XYAO0KECTBEHHOU
JUTEPATYPBI, TOJDKEH 3HATh JIBa SA3bIKA, OJHUM W3 KOTOPBIX OH JOJDKEH BIIAJIETh
JIOCTAaTOYHO CBOOOJHO JUIsl TOYHOIO, SICHOTO WM TPaMOTHOTO BOCIPOM3BEICHUS
coJiep KaHusi OpUTHHAIA.

Yacro B cBoeil paboTe NEpeBOAUYMK HMMEET JeJI0 C CaMbIM HOBBIM
MaTepuaioM (3a4acTyl0 HUKOMY Yy Hac HEM3BECTHBIM), JIJISl BOCHPUSITHS KOTOPOTO
HY’KHA OIIpe/iesIEHHAs TOATOTOBKA, HYKHBI CIIELIMAIbHbIE 3HAHUS.

Kakumu xe kauecTBaMu, 3HAaHUSIMH, YMEHUSMU JIOJKEH 00J1a7aTh YENOBEK,
3aHUMAIOIINICA TEXHUYECKUM MEPEBOIOM?

IIpexxne dYeM OTBETUTH Ha HATOT BONPOC, HEOOXOAUMO TOAPOOHEe
OCTAHOBUTCS HA CYIIHOCTU U (hopMax TEXHUUYECKOTO MEPEBO/IA.

HaydHo-TeXxHMYECKYI0 JIUTEepaTypy, MOCTYMAIONIYyI0 K HaM MOXHO
pa3aeiauTh Ha 3 MOTOKa:

1) marentHast nureparypa (T.K. BCE HOBOE B O0JACTHM HAYKM W TEXHUKU

odurmanbHO 0hOPMIIIETCS B BUJIE MATCHTA);



2)nepuoauka  (oTpacieBble  OwJUIETeHH,  cojepikane  pedeparsl,
aHHOTAIIMM; OTpACJeBble HAYYHO-TEXHUYECKHUE >KypHaJbl; Oubimorpaduueckue
yKa3aTelu ¢ Ha3BaHHEM TeM, H300pETeHUl, TeMaTudecKrue 0030pbl padboT);

3) pa3nuyHbIe MEPUOIUYECKHE U HETIEPUOANYECKUE U3JaHus (CrelralbHbIe
KypHaJIbl U KHUTH, pEKJIaMHbIE MaTepualibl, HHCTPYKIMHU U T.IL.).

Texauueckuii TEpeBOJ OXBATBHIBAET HECKOJBKO (HOPM WM  CIIOCOOOB
00paboOTKH OpUTHHAIBHOrO TekcTa. KakIplil U3 HUX MMEeT CBOM OCOOECHHOCTH U
3akoHbl. OHHM HE 3aBUCAT OT c(depbl CHeqUaNU3alUud, W IOITOMY KaxKIbli
TEXHUYECKUN MEePEBOTUNK JOHKEH OBITh 3HAKOM CO BCEMU BUJAAMH TEXHUYECKOTO
nepeBoaa.

B 3aBucMMOCTM OT TMpaKkTUYECKOW LEHHOCTH TOCTYMNAKIIMEe K HaM
MmaTepuanbl oOpabarbiBatoTcsi moO-pazHoMy. CylllecTByeT HECKOJIbKO (opM
NepPEeBO/IA, HO UX MOKHO CTPYIIIMPOBATh B Ba BUJA NEPEBOIA:

— TIOJIHBIM MMCBMEHHBIN MIEPEBOJ;

— COKpallleHHbIN BUJ niepeBojaa B (popme pedeparoB, aHHOTALIUM, TTEpeBOA
3aroJIOBKOB U T.[.

Bes mpaktuuecku ucrnonb3dyemas HHPopManus 0ObIMHO 0OpadaThIBaeTCs B
dbopMe TMOJHOTO THUCBMEHHOTO TIEPEBOMA, SBIIIIONICTO OCHOBHOW (hopMoit
TEXHUYECKOTO NIEPEBO/IA.

Nudopmanus, HakamvBaemass MO OINPEACTIEHHOM CUCTEME B KauecTBe
CIIPAaBOYHOTO M TOACOOHOTO MaTepuasa, a TakKe TaK Ha3blBaeMas CUTHAJIbHAS
uHpopmaiuss oOpabarbiBaeTcsi B (QOpME COKpAIIEHHBIX BHUAOB TEXHUYECKOTO
nepeBo/ia, TaKWX Kak, pedepaTuBHBIA MEpPEeBOJl, AHHOTAIMOHHBIA TIEPEBO/I,
NIEPEBOJL 3aTOJIOBKOB U T.[I.

TexHuueckuil MepeBOAYMK JOJDKEH MPAaKTUYECKH 3HAaThb BCE BUJbI
00paboTKN mepBUYHON MHGOPMAIMK, W TIPU 3TOM PACIOJaraTh ONPEACICHHON
CYMMOW CNEUMAJIbHBIX 3HAHUM, MOMHMMO XOpOIIEr0o BIAJACHUS HHOCTPaAHHBIM

SA3BIKOM.



[Tocnennee 00CTOSTETHCTBO SIBIISICTCS NPUYUHON BeChMa
pacipoCcTpaHEHHOTO MHEHHUS O TOM, YTO TEXHUYECKHI MEPEBOTUHMK TOJIKEH 3HATH
TEXHUKY, ObITh HHXEeHepoM. Ho 3T0 He Bceria BO3MOKHO.

Ecnu ke mepeBogUMK HE MMEET Y3KOOTpPACICBOM MOJITOTOBKU, OH JIOJDKEH
CUCTEMATHYCCK H3ydaTh CICIHAIBHYIO JIUTEpaTypy, CIeays 3a HOBHHKAMU B
JAHHOW 00J1acTH.

Ho maxke W y3K0 CHEMUATM3UPYIONIMICS TIEPEBOAYMK TEXHUYIECKOU
JUTEPATYPHI TOJDKEH OBITh TOTOB K MEPEBOAY MaTepraja U3 He3HaKOMOW 00J1acTH,
T.K. BCE OTPACIy HAYKH B3aUMOCBSI3aHBI.

B aBromoOunecTpoeHHH O3TO MeETaLTyprus, oO0paboTka METaJlIOoB,

IMPOU3BOACTBO CIIJIABOB, XUMHU, SJICKTPOHHUKA. ..

Takum o00pa3oM — yMEHHME TIOJIb30BaThCAd PAOOUYMMHU HCTOYHHUKAMHU
UHpOpMallMM — C€aMO€ IJVIABHOE YCIIOBHUE YCIEIIHON pPabOThl TEXHUYECKOIO
NepPeBOIYHUKA.

AKTHUBHBII TEPMHUHOJIOTMYECKUI CIIOBAaph CYIIECTBEHHO SKOHOMHUT €r0
pabouee Bpems. Taxol ciioBapb HaKalIMBAeTCs IOCTENEHHO, B IIpoLecce paboTshl,
T.€. Y KaXJOro MepeBOJUYMKA HAKAIlJIMBACTCSI CBOM COOCTBEHHBIN CllelMaNIbHBIN
CJIOBAPB.

[IpodeccnoHaibHO OPUEHTHPOBAHHBIA W TEXHUYECKUWA MEpeBOJ, B
YACTHOCTH,  XapaKTEepHU3yIOTCs  pSAOM  cleuu(PUUecKux  OCOoOEHHOCTEH,
OTIIMYAIOUIUX €ro OT XYAO0XXECTBEHHOIO0 W HAyYHO-IMYOIMIUCTUYECKOTO. OTH
OCOOCHHOCTHM pACMaJaloTCs Ha JIBE KaTeropuM: JIEKCHYECKHE U CTPYKTYPHO-
rpammaTudeckue. Jlekcuuecknue OCOOCHHOCTH 3aKJIIOYaloTCs B YHNOTpPEOJIEHUU
CHELMATIBHOW TEPMUHOJIOTMH, COCTOAILIEN B CBOK OUYEPE]Ib, U3 OOLIE CIENHAIbHBIX
TEPMHHOB, Y3KOCIEIUAIbHBIX TEPMUHOB U MPO(PECCHOHABHBIX )KAPTOHU3MOB.

K cTpykTypHO-rpaMMaTH4eCKUM  OCOOEHHOCTSIM  IpOo(hecCHOHATBHO
OPUEHTUPOBAHHOIO IIEPEBOJA CIETYET OTHECTH:

— npeobiiajlaHue B TEKCTaX OpHUrMHajga BUJOBPEMEHHBIX (HOPM IMACCHUBHOTO
3ajora IO CPaBHEHUIO C JAPYTMMH JKaHpaMH, COYETAIOUIMMM YHOTpeOJeHue

AKTHUBHOI'O U ITACCHUBHOI'O 3aJIOT'OB,



Hanuyue O0ecrnpeoKHbIX HOMUHATBHBIX TPYIII;
— M3JI0KEHUE COAEPKAHUSA B U3bBUTEIBHOM HAKJIIOHCHUH;

- npeoGnazLaHHe AMUCTEMHUYECKON MOJAIILHOCTHU M3J10KCHUS Marcpuajia,

UCIIOJIb30BaHUE LHUQPPOBOro, rpaduyeckoro ¢  U300pa3uTEIHLHOTO
MaTepuana;

— ymoTpeOjieHue BHIOBPEMEHHBIX (OPM HApPaTHBHOTO XapakTepa W3
00JIaCTH «MHUPA OMUCHIBAEMOT0»; JIJIsl aHTJIMMCKOTO s13bIKa — 3TO BUJIOBPEMEHHbIE
dopmbr present indefinite, past indefinite, present continuous, past continuous.

CcymMupysi CKa3aHHO€, Mbl NPUXOJUM K BBIBOJY, UYTO TEXHHUYECKHI
MEPEBOTUUK JTOTHKCH:

1)3Hath XOTsI OBl OJIUH MHOCTPAHHBIM S3BIK B CTEMEHH JOCTATOYHOH JIJIst
MOHUMAaHUS;

2)3HaTh APYrod s3bIK (OOBIYHO POJIHOM) B CTENEHH, JOCTATOYHOW I
IrPAMOTHOTO U3JIOKEHUS,

3) yMeTh M0JIb30BaThCA PAOOYUMU UCTOYHUKAMU WH(OpMAITUH;

4) yMeTh AenaTh pa3auyHbIe BUJIbI TEXHUYECKOTO MEPEBO/IA;

5) 06J'Ia,Z[aTb TCPMHUHOJIOTUICCKUM MUHHUMYMOM.

1.2 Paboune UCTOYHUKH HHpoOpMaALIHU

Bce paboune uctounuku uHGOPMAIIMKA, MOKHO MOAPA3AETUTh HA OOIIHE, C
KOTOPBIMH pabOTarOT BCE MEPEBOAYHMKH, U CIHEIUATBHBIC, KOTOPHIMH IOIB3YETCS
TEXHUYCCKUN TIEPEBOTUHK.

OOmue uCTOYHUKM HWH(POpPMAIMK TOAPA3ACISIIOT HAa CJIOBapU OOIIETO
Ha3HAYCHHUS U OOIINE YHITUKITOTIC/THH.

CrnoBapu:

1) nBysI3bIYHBIC (AaHTJIO-PYCCKHUE, PYCCKO-aHTIUNUCKIE (Ppa3eoIOTHISCKHE)

2) 0JIHOSI3bIYHBIE (TOJKOBBIE CIOBAPU MHOCTPAHHBIX CIIOB)
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3) BcrioMoraTeNbHbIe OHOS3BIYHBIC CIIOBapH (CHHOHMMOB, aHTOHHMOB,
opdorpaduueckue)

4) SHIUKIIONEIUYECKUE CIOBApHU 0OIIer0 HAa3HAUYCHHMUSL.

CrnenuajbHble HCTOYHUKH MHPOPMAITUT
CrnenuanbHbIe CIOBapH CrnernuanbHbie CrnenuanpHas quTeparypa

DHIMKIIOIEIUN

CneyuanvHuvle croéapu NOJPA3JEIAIOT HA IBYA3bIUHbIE (TIOJUTEXHUYECKUE,
OTpaciieBble, BCIOMOTAaTENbHbIC, CIHEUUAIBHBIE) CIOBapU M  OJHOS3BIYHBIC
CIICLIUAIIBHBIE CIIOBAPH.

CneyuanvHule SHYUKIONEOUU: TIOJUTEXHUYECKUE U OTPACTIEBLIE.

[IpounmMu ucTOoyHMKaAMU HMHPOPMAIMU  CIYy>)KaT COOCTBEHHBIM  OIBIT
MepeBOIUMKA, HAKOTUJICHHBIN TTPU NIEPEBOE APYTHUX, MOJOOHBIX MAaTEPHUAIIOB.

PaGoune nucrounuku nudopmaiuu: ooime, CreruaibHbIe.

1 Obwue osyazviunvie cnosapu (OC)

st yenermHoro nois3oBanust OJIC HeoOX0IMMO BBITIOJIHUTH CIEAYIOIIEe:

1) mob6oit OJIC (kpome (pazeosiornyeckoro) na€r HE MEPEBOJ CJIOB, a
TOJBKO BO3MOJKHBIC DKBUBAJIICHTHl KaXKJIOIO JAHHOTO CJIOBa, W, JAJEKO HE BCE.
CnoBapb TOJIBKO JAET HAMEK Ha TO, UTO CIIOBO MOJKET BbIpaXXaTh B ONPEACIEHHOM
KOHTEKCTE;

2) 4T00BI OBICTPO HAWTU HYXKHOE CJIOBO, HAJI0 XOPOIIIO 3HATH ali(haBUT.

Jlist ObICTpOMl OpWEHTalMd B CJOBape HEOOXOAMMO TOMHHTH, 4YTO B
CEepEIMHE aHTJIO-PYCCKOro cioBaps — L, B cepeauHe mepBoil mosioBuHBI — D, B
cepeArHe BTOPO — S. DTO JIETKO 3alIOMHUTH C MOMOIIBI0 UCKYCCTBEHHOTO CJIOBa
DI LO SE, mnoka3plBarmolIero 4to cjaoBa B Hadaie [I-oii 4deTBepTH clioBaps
HaunHatoTcs ¢ coueranus DI, cioBa B Hauane Ill-eit uetBeptn — ¢ LO, a cioBa B
Hayaje nocyieaneit uerBeptu — ¢ SE;

3) HY>KHO XOpOIIIO 3HATh CMBICIT BCEX YCIOBHBIX 0003HAUCHHM, COKpaICHUH,

3HAKOB, PAa3JIMYHBIX H_IpI/I(bTOB H 3HAKOB IPCIIMHAHNUA, UCITOJIB3YCMBIX B CJIOBAPHBIX
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CTaThsiX, @ JUJIi TOTO0 HEOOXOJUMO MPOYUTATh CTaThblO O TMOJB30BAHUM UM H
CIIUCKOM COKpAIICHH.

[Tpumepom Gpa3eoqOTHUECKOTO JIBYSI3BIYHOTO CJOBApPS MOXKET CIY>KUTh
«AHTN0-pycckuit (hpazeosornyeckuii cioBapb» mpod. A.B. Kynuna.

CroBapb COJEPKUT YyCTOWUMBBIE clOoBOcoyeTaHus ((ppaseonornyeckue
€AVHMIIBI), KOTOpPBIE JIEKO BBIICIAIOTCS W3 KOHTEKCTa KakK €IUHOE IIEJIOE,
COCTOSIIIEE U3 HECKOJIbKUX CIIOB, B OTJIMYKE OT CBOOOJHBIX COUYETAHHI CIIOB, TJI€
KQ)KJI0€ CIIOBO CAMOCTOSITEIBHO.

®pazeosIOrMuecKuil cIoBapb, B OTJIMUKE OT JIBYS3BIUHBIX CIOBapei, TaéT He
TOJIBKO SKBUBAJICHTBI, HO M TEPEBOJ, KOTJIa CIIOBOCOYETAHWE OJHO3HAYHO (€.1I.
MOCJIOBUILY, LIUTATy, aQOopu3M U T.1.).

®pa3eoq0oruuecKrue eUHULBI PacloiaraloTcs B CIIOBApE HE MO 1-My CIOBY,
a 1O TJIAaBHBIM B CMBICIIOBOM OTHOIIIEHUH CJIOBAM COUYETAHUS, TPUUYEM TU IJIaBHbBIC
CJIOBA, B CBOIO OYEPE/Ib, PACIIOIATAIOTCS B al1(PaBUTHOM HOPSJIKE.

B xonme cnoBaps naércs CIHMCOK TeX K€ (Ppa3eoOTHYECKUX EIUHUI] B
an(aBUTHOM MOPSAJKE IO NEPBOMY CJIOBY CO CCBHUIKOM Ha CTpaHHMILYy, € OHH
OoAPOOHO OOBACHSIIOTCSL.

Ilepen »TUM COUCKOM TIOMENIEH CJIOBApUK WHOCTPAHHBIX BbIpaKEHUU
(0OBIYHO TATUHCKUX U (PPAHIY3CKHX), UCIIOJIb3YIOIIMXCS B aHTJIMMCKOM sI3bIKE 0€3
nepeBoja.

11 Obwue ooHos3bIUHBLE CIOBAPU.

OC — 310 cioBapu, OOBACHSAIONIME HAa TOM JKE SI3bIKE 3HAYCHHUS CIIOB,
MOHATUM WA NPEAMETOB, C IOMOIIBIK OIPEICIICHUM, OINUCAHUK, IPUMEPOB, a
TaKke C TOMOIIbI0O CHHOHUMOB U aHTOHHUMOB.

Crona oTHOCSTCA:

a) TonkoBbIll ClOBapb PYCCKOTO si3blKa (OOBSCHSAETCS 3HAUYEHHE CIIOB
COBPEMEHHOT'0 PYCCKOTO SI3bIKA);

6) CnoBapb WHOCTPAHHBIX CJOB (OOBSCHSAET PYCCKHUE CIIOBA MHOCTPAHHOTO

MPOUCXOXKJEHUSA). ODTO TMpPEeXAE BCEro CcJIOBa W TEPMUHBI U3 DBJIEMEHTOB
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JPEBHEIPEYECKOTO0 M JIATUHCKOTO SI3bIKOB. JTOT CJIOBAph HE COJIEPKUT
rpaMMaTHYECKUX CBEJICHUN.

B) Cii0Bapy CHHOHUMOB U @aHTOHHMOB.

I') SHUUKJIONEINYECKUE CIOBapH (coaepkaT KpaTKue CBEJICHUS O MOHITHUSIX
U TepMHUHAaX, HOCAT Ouorpaduyeckuii, reorpa@uyecKuii ©  COLMAIBHO-
PKOHOMHUYECKHUH Xapaktep). [leHHoCcTH 115 TeX. IepeBOIYMKA HE COCTABJISET.

111 CneyuanvHuvle nonumexHuieckue 08ysA3blUHble CLOBADU.

DT COBapy MAaOT SKBUBAJIEHTHI OOIIETEXHUYECKUX, U OOIICHAYYHBIX
TEPMHUHOB, & TaKK€ U MHOTHX OOBIUHBIX CJIOB, UCIIOJIb3YEMbBIX B S3bIKE HAYKH U
TEXHUKHU.

Hanpumep: «AHIIoO-pycCKHil NONMTEXHUYECKAN COBapb» mon. ped. A.E.
UepnyxuHna, 1974.

TepMUHBI TOJUTEXHUIECKOTO CIIOBAPS OTHOCSTCS KO BCEM OTPACIISAM HayKd
Y TEXHUKH (MoJiu (Tped.) — MHOTO).

JIJist ykazaHusi OTpAciIy UCTOIb3YIOTCS CIICUANIbHBIE COKPAICHUS, €11.; CBT.
— CBETOTEXHHKA, aK. — akycTuka. OHM HAOUPAIOTCS KypCHBOM.

B xoHI1e crioBapsi UMEETCs MOJIHBIN CIIMCOK 3THX OTPACIEBBIX COKpAICHUH.

Takue crmoBapu OOBIYHO WMEIOT TMPHUJIOKEHHUS, TJAE MOXHO HAWTH TakKue
CBEJICHMS, KaK OO0O03HAYalOTCAd B AHIJUHUCKOM M aMEPUKAHCKOW TEXHUYECKOMN
auteparype ¢yThl, AIOWMBI, JECITHUYHBIE APOOM W T.M., TPEUECKU andaBurT,
PUMCKYIO0 HyMEpaIiio U T.J. 37eCh e MPUBEACHBI TAOIHIIBI TS TIEPEBOIa PA3HBIX
aHTJIMACKUX U aMEPUKAHCKUX MEP B JIECATUYHBIC.

Bc€ 3TO SKOHOMHUT BpeMsi TEpeBOAYMKA M HUCKIIOYAET OIMUOKA TIpH
repecuere.

1V Jsyszviunvie ompacneswvie crosapu (OTC).

OTC oTau4aroTcs OT TMOJUTEXHUYCCKUX TEM, YTO B HUX MOXKHO HaWTH
OOJIBITIIC TEPMUHOB M SKBUBAJICHTOB, OTHOCSIIIMXCS K JaHHOW oTpaciu. VX ceitvac
HacuuThiBaeTcst okoyo 200.

V BcnomozcamenvHuvle 08yA3blUHblE CIOBADU.
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Hanpumep: «CroBapb aHIIIMMCKUX M aMEPUKAHCKUX COKpanieHui». HyxHo
MMOMHUTb, YTO YACTO COKpAILlEHUE MOX0KEe Ha 0OBIYHOE CJI0BO, e1. pet (oT petrol),
bob (ot bobbin) u ap., ecau UcKaTh UX B ClIOBape (OOBIYHOM), TO SKBUBAJICHTHI HE
OyIyT COBIIaIaTh IO KOHTEKCTY pet — mobumerr (0eH3uH), bob — MasTHUK (IIITyJIs,
KaTyIika, 600uHa).

VI O0nossvbiunvie cneyuanbHvle cl08apu.

OTO clieluaibHbIe CIOBApU, B CTaThAX KOTOPBIX OMMUCHIBAIOTCS Pa3UYHbIC
YCTPOMCTBA, OOBACHSIOTCS CHEIUaIbHbIE TEPMHHBI, JAlOTCS CBEACHUS O
Pa3IMYHBIX MPOU3BOJICTBEHHBIX MPOIECcaxX, Crocodax oOpabOTKU U T.I. MHOTHE
CTaThH, WILTIOCTPUPOBAHHBIC YEPTEIKAMU, PUCYHKAMU U T.]I.

VII Cneyuanvuvle SHYUKIONEOUU.

[TocTpoeHbl Takxke, Kak U OOIIME PHIMKIIONEANHU, HO OTIMYAIOTCS OT HUX
TOJBKO COACPKAHUEM, €.1. MEAUIIMHCKAs, XUMUYeCKas U T.1.

VIII Cnpasounuxu.

CrpaBoYHUKU TpEeAHA3HAYCHBI ISl CIECIMAIMCTOB PA3IMUHBIX OTpaciei
TEXHUKA W TPOMBIIIICHHOCTH W TPOMBIIUICHHOCTH M COACPXKAT Pa3INIHbBIC
CBEJICHUS, TEXHUKO-9KOHOMUYECKHE MOKA3aTeH, IU(PPOBLIE TaHHbBIC U T.1I.

Haittu cooTBeTcTByIOIMI CHOpPAaBOYHUK MIPU TMEPEBOJIE Marepuaia Hu3
MaJIO3HAKOMOM 00JIACTH — 3HAYUT MOJYYUTh CAMO€ HEOOXOJIUMOE MJisl YCIEIIHON
paboTel. B HuX ke WHOTIAa Jal0TCAd CIHMCKU CHEIUAIBHOW JUTEpaTyphl IO
OT/ICJIbHBIM BOTIPOCAM.

IX Cneyuanvnas numepamypa.

K Heit nepeBounk oOpaiiaercs Toraa, Korjaa dHIMKIONEIUsS HE COIEPIKUT
JIOCTATOYHOM HHQOpMAIIMU TI0 HHTEPECYIOIIEMYy €ro BOMNpPOCY, KOTJa HET
COOTBETCTBYIOLIETO CIpaBOYHHKA. EE€ MOXHO J0CTarth B  TEXHUYECKOH
oubnuoTexe.

X llpyeue ucmounuxu ungopmayuu (onvim,).
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1.3 ITopsiI0K M0JIL30BAHUSA UCTOYHMKAMYU MH(OPMAIUK

[Topsimok mMonb30BaHUS MCTOUYHUKAMU HHGPOPMALMK OOBIYHO COBIAJACT C
MOPSIIKOM, B KOTOPOM OHU KJIACCU(DUITUPYIOTCS.

Kak Tonpko nepeBoIUHUK BCTpEUAECT HE3HAKOMOE CIIOBO B TEKCTE, OH MPEKIE
BCET0 JIOJDKEH 00paTUTHCA K 00IIEMY JABYS3bIYHOMY CIIOBApIO.

3/1ech BOBMOXKHBI CIEAYIONIUE CIyYan:

1 CnoBapp Ha€r SKBUBAJICHT, MOJIXOMSIIMN MO CMBICIY KOHTekcTa — OH
Cpasy UCIOJIb3YETCS B IEPEBOJIE.

2 CmoBapb aeT YKBUBAJIEHT, 3HAYEHNE KOTOPOIO HEMOHATHO MEPEBOIUHUKY.
— OOpaiaeMcs K TOJTKOBOMY CIIOBApIO sA3bIKa, HA KOTOPBIN JIEIaeTCs EPEBO/I.

Hanpumep: nBysI3bIYHBIN ClOBapb A CIOBAa nave HAET HKBUBAJICHT
«cmynuya». A 4to 310 Takoe? «TONKOBBIM CIIOBaph PYCCKOTO S3BIKa» HAET
TPakTOBKY: «Cmynuya — 3mo yeHmpaivbHas 4acmov Kojleca, ¢ omeepcmuem 0
ocu...» Eciv 3TOT CMBICH NOAXOIUT — €r0 MOKHO UCTOJIb30BAaTh.

3 JIBYSI3bIYHBII CIOBaph NAET HEMOHSATHBINA SKBUBAJICHT. TOIKOBBIN CI0Baph
HE MMEET TAKOTO CJIOBA. MOMXHO MPEANOI0KUTh, YTO TAKOE CJIOBO MHOCTPAHHOTO
npoucxoxaeHus. — Mmiem ero B «CioBape HHOCTPAHHBIX CIIOBY.

Hampumep: copyholder — «menaxnoy (noocmaska oOns  pykonucu,
UCNONb3YeMAast HAOOPUJUKOM).

4 JIBys3bIYHBIN CJOBapb AAET HEMOHSATHBIA HSKBUBAJICHT, €r0 HET HU B
TOJIKOBOM clloBape, HHM B «ClioBape WHOCTPAHHBIX CIIOB» — CM. Jt00OH
SHUMKJIONEINYECKUHN CITOBAPb.

5 Ecnam Her HUrAe U3 BBHINIETIEPEUUCICHHBIX — CMOTPUM B aihaBUTHOM
ykazarene B bCO u HallTH COOTBETCTBYIOIIME CTATHU B SHITUKJIONIEAUH.

6 OOmumii ABYS3BIYHBIN CITIOBAph AT HEMOHSATHBINA SKBUBAJICHT C MOMETKOM
«rex.» — oM. «llonmurexHuuecknii cioBapp», a €ClM M TaM HET — K

MOJIUTEXHUYCCKOU OHIOUKIIOIICANH.
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7 JIBYSI3BIYHBIA CJIOBaph MHAET HEMOHSATHBIM OKBUBAJIEHT C IIOMETKOM,
OTHOCSIIEH €ro K OnpenenéHHON OTpaciy HAYKH U TEXHUKH («XUM.», «acTp») —
HY)XHO Haudath ¢ «llonuTexHUYECKOro cloBaps», HO, €CIU U 3[IeCh €ro HET,
CMOTPUTE COOTBETCTBYIOIIYIO OTPACIEBYIO SHIUKIIONEIUIO.

8 Ecnmu 1O, 4T0 OBUIO OMMCAHO B MIl. 6 U 7 HE MOAXOOUT, TO CIEIYET
CMOTPETh B OTPACJIEBBIX SHIMKIONEAUSIX CIUCKU CIIEIUATIBHONU JTUTEPATYPHI.

9 DkBHUBAJEHT C OTpACIEBOM MOMETKOW (Kak B M.7) MOKHO MOIBITATHCS
OTBICKATh B CIPABOYHMKE 10 JAHHOUN OTpaCu.

10 Ecniu B caydasix, pa3oOpaHHBIX B TI. 6, 7 W 9, JKBUBAJICHT HE
OOBSICHAETCS HU B DHIUKIIONEANSIX, HU B CIIPABOYHUKAX, TO HY>KHO OOpaTUTHCA K
CIIELUAJIBHON JTUTEpaType, HAUMHas MOMCK C MPEIMETHOTO KaTajora.

11 Ecnn cneumanbHasi JMTeparypa B COOTBETCTBMM ¢ mi. 8 u 10
OTCYTCTBYET, WJIM TIOJIb30BAHUE €10 3aTPYIHHUTEIbHO, HEOOXOIUMO OOpaTUTHCS 3a
MOMOIIBIO K CIIEHUAIIUCTY, TOAPOOHO OOBICHUB €My 00IIIee COJIepKAHUE TEKCTA.

12 Uckomoe CcOBO OTCYTCTBYET B 00IeM JBYs3bIYHOM cioBape. Cremyer
MPEANOJIOKUTh, YTO 3TO CIEI. TEPMUH — CM. B JBYS3BIYHON MOJUTEXHUYECKOM
CJIOBape WJIM B COOTBETCTBYIOIIEM OTPACIIEBOM CJIOBapeE.

13 VickoMoe CJI0BO OTCYTCTBYET Kak B OOIlEM, TaK U B MOJUTEXHUYECKOM
JIBYSI3BIUHBIX CjlOBapsix. Eciu oTpaciib HeW3BeCTHA, MNPUAETCS CMOTPETh BCE
OTpaciieBbI€ CIIOBAPU, HO MPEKIE CIEAYET MPOBEPHUTH, HE SIBIISIETCS JIU CJIOBO
COKpAIll€HHbIM, T.e. 00paTtuThcd K «CIIOBapl0 aHIIMMCKUX M aMEpPUKAHCKUX
COKpAICHUID)

14 Eciu uickoMoe CJI0BO OTCYTCTBYET BO BCEX MCTOYHUKAX, YIOMSHYTBHIX B
nm. 12 u 13, MOXHO OTBICKaTh €r0 B OJHOSI3BIYHOM CJIOBApeE SI3bIKa OPUTHHAJIA, B
CJIOBape CHHOHMMOB M aHTOHMMOB 3TOTO $S3bIKa, B SHIIMKIONEAUYECKUX CIOBAPSIX
Y DHIUKJIONEINSIX SI3bIKa OPUTHHAJIA.

15 Ecim MCKOMBIM SIBISIETCS HE OJHO CJIOBO, a IEJIOC COYETaHHUe, JIETKO
BBIJICJICHHOE W3 KOHTEKCTa, TO MOUCK HYXHO HauyumHaTh ¢ «Dpa3eoraornyeckoro

CJIOBAPS.
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16 Ecau cioBo HUTIE HE HAWAEHO, HO CMBICI €ro SICEH W3 KOHTEKCTa,
NEPEeBOYMK MMEET MPaBO MOCIE KOHCYJIbTAIMU CO CHEIHAIUCTOM MPEIJIOKHUThH
HOBBIM TEPMUH.

3/1ech MOXHO TOJIb30BATHCA TPEMS Ty TSIMHU:

I BBeneHue HOBOro TEpMHHA

OTOT MyTh UMEET JIBE BETBU:

A) Uzo0b6pemenue mepmuna

Hampumep: ais scanning — “pa3BépTka’” (paauo dJIEKTPOH)

Push-pull — «aByxTakTHBIN» (paamno)

Fading — «3amupanue» (paauo) u T.1.

b) Kanvkuposanue, T.e. KOHCTpYHPOBAHHE HOBOTO TEPMUHA B COOTBETCTBHUU
c QopMoOll M COCTaBHBIMHM YacTsIMH OpHUTHMHAlla Hampumep: lawn-mower —
«ra30HOKOCHIKa» (OT lawn — ra3oH U mow — KOCHTh); sky-scraper — «HEOOCKPED»
(ot sky — HeOO U scrape — CKpecTH).

II Onucanne

OTUM NMyTEM TEPMHH scanning MOXET ObITh OMUCAH KaK «00Jeranue 3KpaHa
aydyom», TepmuH fading kak «ocnabiieHWe CUTHajJla Ha BXOJAE€ B pe3yJbTaT
UHTEPPEPEHLINI.

Repeater — mpomMexyTOUHBINA yCUTUTEIND

Titromatic analyzer — aBTOMaTruueckas yCTaHOBKA ISl MEPUOJIUYECKOTO
TUTPOBAHUS

Piggyback — mepeBo3ka aBToQyproHoB Ha x/1 miiatdopme.

III Tpanckpunuus UM TPAHCIAUTEPALUS

VYxke 3HAaKOMBIH HaM TEPMHUH scanning MOXET OBITh MPEJCTaBICH B
COOTBETCTBHHM C OTUM IyTEM Kak «ckaHupoBaHue», fading kak «dpeauHry,
ppiggyback kak “nurudak’.

Bulldozer — 6ynbno3ep

Air lift — spudr.
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TpaHckpunuus OTAMYAETCA OT TPAHCIUTEPALMU TEM, UTO NEpBas Mepeaer
3BYKHM OpPHUTMHAJIBHOTO CJIOBAa, a TpaHCIUTEpalusi — OYKBbI, HO MPAKTUYECKU
pa3HUIA MEKly HUMU HEBETUKA.

Cnenyer umeth B BUAY, uTto III myTh, XOTS M caMmblii JETKUM, JATEKO HE
JY4IIdM, T.K. TOCTPOCHHBIE TI0 HEMY TEPMHUHBI HECYT Majio UHGOPMAIMU, YaCTO
TPeOYIOT TOTIOJHUTETHHOTO OOBSICHEHHUS, BEI3BIBAIOT ITyTAHUITY B 3ACOPSIOT S3bIK.

brIBatoOT ciyyau, Korjaa nepeBoJUMK MOXKET MOJIb30BaThCsl BHE pa300paHHOM
CHUCTEMBI, 3TO T€ CIlly4au, KOrJa IMEPEBOJYMKY HYKEH TOJbKO OJWH BIIOJHE
ornpeaenéHHbI UCTOYHUK HHpopMalu. Bot 3Tu ciyvau:

1 TlepeBogunka MHTEpecyeT rpammaruyeckas (opma Kakoro-imbo cioBa
A3bIKa, Ha KOTOPBIA JenaeTrcs mnepeBos. Hampumep HYXHO y3HATh, Kak OyJleT
MHOXKECTBEHHOE 4YHUCJIO OT cioBa «JaHO». OTBET MOXHO HalTH B
opdorpaduueckom ciaoBape: JHO — JOHBA.

2 HyXHO nepeBecTy Kakue-JI1u00 HEMETPUUECKUE MEPhl B METPUUYECKHE.

Hampumep: °F — °C. Cpa3zy xe oOpamaemMcsi K JIBYA3BIYHOMY
MOJIUTEXHUYECKOMY CJIOBAPIO.

3 IlepeBogUUK BCTPETUI CIOBO, KOTOPOE SIBHO SIBISIETCA COKpAIEHUEM —>
oOpaiaeMcs K CJI0Bapio WK CIIUCKY COKpAIEHUM.

4 TlepeBOOUYMK BCTPEUYAET CJIOBO B JATUHCKOM HAIlUCAHWH,

Hampumep: ex ad verso — cM. B criMckax MHOCTPAHHBIX CIIOB WJIHM CIIOBape

HHOCTPAHHLBIX CJIOB.

1.4 OcobdennocTu npogeccuoOHAIBLHO OPUEHTHPOBAHHOIO TEXHUYECKOI0

nepeBoaa

Texnuueckuii  mepeBO]  XapaKTEPU3YETCS  PAAOM  CHenudUUecKux
OCOOCHHOCTEM, OTIMYAIOIIUX €ro OT  XYJO0XXECTBEHHOT0 M  Hay4dHO-

MyOMUIUCTUYECKOTO. OJTO  JIEKCHYECKHME W CTPYKTYPHO-TpPAaMMAaTHYECKUE
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0cobeHHOCTH. Jlekcnueckue 0COOEHHOCTH TEXHMUYECKOTO MEPEBOAA 3aKIYA0TCS
B YNOTPEOJIEHUH CIIEUUAIbHON TEPMHUHOJOTUH, COCTOAILIEH B CBOIO OYEpElb, W3
o01iecnenralbHbIX TEPMUHOB, Y3KOCIEHATbHBIX TEPMHUHOB U
Ipo(heCCUOHATIBHBIX )KAPTOHU3MOB.

3HaHWE  CHEUUAJbHOM  TEPMHUHOJOTHH  COIPSKEHO C  NPUHUUIIOM
npodeccuoHaIbHON HaIpaBJICHHOCTU MaTepuaia. K CTPYKTYpPHO-
rpaMMaTH4YE€CKUM OCOOEHHOCTSIM IPO(ECCUOHATIBHO OPUEHTUPOBAHHOIO IIEPEBOJIA
CJIElyET OTHECTH:

— TmpeoOiajaHue B TEKCTaX OpWUTHHAla BUIAOBPEMEHHBIX (OPM IMACCHBHOTO
3ajora IO CPaBHEHUIO C JAPYTUMHU JKaHpPaMH, COYETAIOUIMMM YHOTpeOJeHUe
aKTUBHOTO M IMaCCUBHOTO 3aJI0TOB;

— Halnyue OecrnpeIOKHBIX HOMUHATUBHBIX TPYIIIL;

— ynoTpeOJeHUe NPOCThIX CHHTAKCHYECKUX KOHCTPYKIU;

— H3JI0’KEHUE MaTepHhalia B U3bsIBUTEILHOM HaKJIOHEHHH;

— mpeolbsaJaHue MUCTEMUYECKON MOJIATbHOCTH U3JI0KEHUS COACPKAHMS;

— HCIIOJIb30BaHME  LU(POBOro, rpaduyeckoro U  HU300pa3UTEIBLHOTO
MaTepHalos;

— ynoTpeOJeHUEe BHUAOBPEMEHHBIX (OPM ONUCATENBHOTO XapakTepa; i
aHrmicKkoro si3pika 310  QopMbl  Past Simple, Present Progressive, Past
Progressive.

B nensx mocTmkeHus aJeKBATHOTO IEPEeBOJia HEOOXOAMMO OCYILECTBUTH
CUHTaKCUYECKHI aHalIu3 MEepEeBOAMMOro MpPEMJIOKEHHS, CPEICTBOM KOTOPOTO
ABJIAETCSI TPaMMAaTHYECKUI aHaiu3, TO €CTb YMEHHME BBIIEIATH TJIABHBIE U
BTOPOCTEIEHHBIE YJIEHBI MPEIOKEHUS, ONUPAACh HA MPUCYIIHE UM (HOpMaJIbHbIE
MPU3HAKHU.

I'paMmmaTnuecknii aHanM3 MHOCTPAHHOTO TEKCTA U TPAMMATHYECKUN aHAIN3
TEKCTa Ha POJHOM SI3bIKE — IMOHSATUS pa3HOYpPOBHEBbIE. B TO Bpems, Kak CMBbICI
TEKCTa HAa POJHOM S3BIKE pAaCKpPBIBAETCA B IMPOLECCE YTEHHUS, CMBICIOBOE

COJZCPIKAHHUEC HHOAZBIYHOTO TCKCTA 3aKIIOYACTCA B COBOKYITHOCTHU (bOpMaJIBHBIX
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MPU3HAKOB, NPUCYUIMX SI3BIKOBBIM €IMHHUIIAM JIAaHHOTO si3bika. DopMmanbHbIe
MPU3HAKH 3TO:

— TOPSAOK CJIOB B MPEAJIOKCHUH;

— Hajau4ue JM00 OTCYTCTBUE (PIICKCHIA,

— CIIy’)KeOHBIE U CTPOEBBIE CIIOBA.

['pamMmmaTrueckuii aHaiu3, CBOJUMBIM K OMNpeaeieHuo  (opMallbHbBIX
MPU3HAKOB, SIBISIETCSI CPEICTBOM PA3BUTHUS JIOTUYECKU OCMBICICHHOTO YTEHUS H,
CJIeI0BATEIbHO, TIOHUMAHUSA U MIEPEBO/Ia TEKCTA.

Jloruka IrpaMMaTHYECKOTO aHanm3a M0/Ipa3yMEBAET HEKYIO
MOCIIEI0BATEIBHOCTh JICHCTBUH, IEPBOHAYAIBHBIM U3 KOTOPBIX SIBISIETCS JCTICHUE
MPEMJIOKEHUM Ha CMBICTIOBBIE Tpymnmbl. Ha NpakTUKE CMBICTIOBBIE TPYMIIbI
oopmisroTcst Ppa3oBbIM yaapeHHneM H (OpMaIbHBIMH TPU3HAKAMH, B BUJC
apTHUKJIEH, IPEJIOroB, yKa3aTeIbHBIX MECTOUMEHHM, CPEACTB MyHKTYaIlHH.

JleneHue MHOA3BIYHOIO TEKCTa HA CMBICIOBBIE TPYNNbl IO3BOJISET
YCTaHOBUTh CHHTAKCHUYECKHE CBS3M MEXAY CIOBAaMH U MPUHAJIC)KHOCTH CJIOB K
ornpeneneHHoN yactu peun. [lepeBoa aHIIIMICKOTO MPeIoKEHHs LIETIeCO00pa3HO
HAYMHATDH C OMpPEEICHUS UMEHHBIX CMBICIOBBIX TPYII, KOTOPhIE HAYMHAIOTCS CO
CIIy’)KeOHBIX CIIOB, @ TakK)Ke pa3HOro poJa MECTOMMEHHH, KOJIMYECTBEHHBIX
qUCIUTENbHBIX. OKOHYaHWE UMEHHON CMBICIIOBOM TPYMITbl MAPKUPOBAHO:

— CIIY)K€OHBIMH CIIOBAMH;

— CKa3yeMbIMU, BBIPKEHHBIMU JIMYHON (HOPMOH TIIaroa;
— -ing ¥ —ed NpUYacCTUAMU;

— HWH(PUHUTUBOM, UHOUHUTUBHOU TPYNIION.

Nmennass cmpIcioBasg Tpynma MOXET ObITh MapKUpOBaHa  TakkKe
CYIIECTBUTEILHBIM BO MHOKECTBEHHOM 4HCie, OOPMICHHBIM OKOHUYAHUEM —S (-
es).

Brigenenue ckazyeMoro sSBISETCS BTOPBIM Ba)KHBIM 3TAllOM TEPEeBOAUECKOM
nestenbHOCTH. (CKa3zyeMoe B MPEIJIOKEHWE BBIPAKEHO JUYHBIMU (popMamMu
rjiarojla B COOTBETCTBYIOIIMX BHUIOBPEMEHHBIX OTHOIICHUSX AaKTUBHOTO U

rmaccuBHOro 3anoroB. Hambonee onTuMaabHBIM ciIeayer CUYHuTaTrb croco0
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BBIZICJICHHUSL CKa3yeMOI0 II0 HAJWYMIO NPSAMOro [JONOJHEHUsA. B  aHrmiickoiu
TpaJMLIMM CKa3yeMOe€ CTOMUT Iepel IMPSMBbIM AONOJHEHHEM. DopMbl BBIpaXKEHUS
OpsIMOTO  JIOTIONIHEHHUS ~ MOTYT  OBITh ~ CaMbIMH  Pa3HOOOpa3HBIMH:  OT
CYLIECTBUTENBHBIX U MECTOUMEHUH 10 HEMUYHBIX (POpM riaroa.

Bropoil cnoco® HaxoXIEHHsS CKa3yeMOro IO MOJJIEKAIIEMY pPEJIEBAHTEH
TOJIBKO B TE€X CIIy4asX, KOrja MOCJIEIHEE BBIPAKEHO JIUYHBIM MECTOMMEHHEM.
[TonoOHbIE ciyyan BechbMa PEIKHU B TEXHUUYECKOM TEKCTE U, CIIEOBATEIbHO, HE
MOTYT OBITh XapaKTEPHBIMU SI3bIKOBBIMH 00pa3LaMHU.

B HekoTOphIX ciyyasx aHMVIMHCKOE CKazyemMoe O(OPMIIEHO HapeuueM,
CTOSIIIMM B mpeno3unuu. Kak nmpaBuito, 3TM Hapeursi BBIPAXKAIOT HEOIIPEIEIEHHOE
BpeMs: often, never, sometimes.

B TexHuYeckuX TEKCTax JOBOJIBHO YNOTPEOUTENbHO IOBEIUTEIBHOE
HAKJIOHEHUE, CIIEIOBATEIbHO, HAX0XK/IEHUE CKa3yeMOro, BEIPAKEHHOT'O TJIarojoM B
MOBEJIUTEILHOM HAKJIOHEHUH, SIBJIIETCS PEJIEBAHTHBIM NIEPEBOIYECKUM MPUEMOM B
ITUX CIIy4asix.

OpnHoil U3 0COOEHHOCTEN HAYYHO-TEXHUYECKOTO TEKCTa SIBJISETCA LIUPOKOE
ynotpeOjaeHre MnaccuBHOro 3anora. Hajgo 3aMeTuTh, YTO B AHIJIMMCKOM SI3BIKE
NACCUBHAsSI KOHCTPYKIIMS yNOTpeOsieTcs ropa3fo yaule, 4em B pycckoM. Bmecto
bopM CTpazaTeabHOro 3aJI0ra B PYCCKOM YacTO YMOTPeOJsSeTCss HEONpeAeIeHHO-
au4Has GopMa B JEMCTBUTEIHLHOM 3aJI0Te, T.€. (opMa, JIMIIEHHAs MOAJIEKAILETrO.

Kak mnpaBuwiio, aHrimiickas mnaccuBHasg ¢Gopma NEpPeBOJUTCA IPSIMBIM
HKBUBAJICHTOM MAacCUBHOW ()OPMBI B PYCCKOM si3bIKe. B cilyuae HEBO3MOXKHOCTHU
NepeBojia aHTJIMHCKOTO MAacCUBHOTO 000pOTa MPSIMBIM PYCCKUM COOTBETCTBUEM
1€J1eCO00pa3HO yHOTPEOISITh TOJIBKO HEONPEAEICHHO-TMYHBIE MTPEATIOKEHUS.

I'pamMmmaTnuecknii  aHanM3  OPEMVIOKEHUA  [OJAPAa3yMEBAeT  TaKkKe
OTpeJieNieHre MOJJIeKallero no ero QgopManbHbIM mOpu3HakaMm. OOHapyXeHHe
MOJJIeKAIIETr0 SBISETCS ONOCPEJOBAHHOM MpOUEAYpOM Mociae HaXOXACHUS
ckazyemoro. TpaauuumoHHO, MOJJEXallee 3aHMMAEeT MECTO Iepel]] CKa3yeMBbIM.
CrnemyeT mMOMHUTH, YTO, KaK MPaBUJIO, MOJJIEkKAIIEe BBIPAXKEHO OCCIPEIOKHON

UMEHHOU rpymmoi. Takum o0pa3oM, HATMYUE TMOCHEIHEW M eCTh (POPMAabHBIN
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npusHaK mnojyiexamiero. Kpome Toro, mojjiexaiiee MOXET ObITh BBIPAXKEHO
JIMYHBIM MECTOMMEHUEM B UMEHUTEIBHOM I1aJIEKe, YTO, OJHAKO, HE CBOMCTBEHHO
CTHJIIO HAYYHOH MPO3bl U TEXHUYECKUM TEKCTaM B LIEJIOM.

Hannuwme IIPETIO3UTUBHBIX OIIpENEIICHUM, BBIPAKECHHBIX
CYIIECTBUTEIbHBIMH, SIBISICTCS OCOOEHHOCTBIO HAay4YHOH M TEXHHYECKOM
JUTEPATYPbl B AHTJIMKWCKOM fA3bIKE. B pyccKOM si3bIKe MOAOOHBIE ONpPENENICHUs
OTCYTCTBYIOT, TIO3TOMY HX IE€PEBOJI C AHIJIMICKOrO sI3blKa MPEACTaBIAET cOOO0i
ONPENENCHHYIO TpPYAHOCTb. @DOpMajabHBIM NPU3HAKOM TAKUX ONpENEICHUN
ABJIIETCSI  MX  PACIIOJIOKEHUE  MEXAY  apTUKIEM M ONpEAeIIIeMbIM
CYILLECTBUTEIBHBIM. [JIaBHBIM CJIOBOM B MMEHHOW IpYIIIE SBISETCS MOCIEAHEE
CIIOBO — SApO, a CTOSIIEe IMepes] HUM SBISAETCS OIPEACNICHUSIMH K HEMY.
OcMBICIIEHHE COAEPKAHUS BCEU IPYIIIBI U, 1ajiee, IEPEBOJ CIEYET OCYLIECTBIATh
C MOCJIEAHETO CJIOBA B IPYIIIIE.

Hanpuwmep:

quick rising pipe-heater

3 2 1

Bvicmpo naspesarowascs mpyoka.

OCOOEHHOCTBIO AHTJIMICKOTO SI3bIKA TAKXKE SIBISETCA HeaudHas (popma —
repyHauii, OTCYTCTByIOIIas B pycckoM s3blke. llepeBony repyHaus u
repyHIMalIbHBIX OOOpPOTOB, B CBSI3W C OTUM, HPEJICTaBISIET HEKOTOPbIE
3aTpyIHEHHUS.

OCHOBHBIE pEKOMEHIALIMN 110 MIEPEBOY FEPYHIUS HA PYCCKUH S3bIK:

— HWH(QUHUTUBOM;

— OTIVIaroJIbHBIM CYIIECTBUTEIIBHBIM;

— JIeCNIpUYaCTHEM;

— MPUJATOYHBIM NPEJIOKEHUEM.

Coyeranuss TrepyHIHs C  OPUTSDKATEIBHBIM —~ MECTOMMEHMEM  WIIU
CYLIECTBUTENbHBIM B  TNPUTSKATEIIBHOM  MaJeXe  MPENCTaBIAIOT  co0Oil
HKBUBAJIEHTHl TMPUIATOUYHBIX MPEIIOKEHUNA U TMEePEeBOJATCA MPUIATOUHBIMU

MNpCaAJIOKCHUAMU.
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1.5 Buabl TexHudeckoro nepeojaa. IloHbIH NMUCbMEHHBIN MTEPEBO/I

[TonHbIN MUCEMEHHBIN TIEPEBOJI - OCHOBHASI (pOpMa TEXHUYECKOTO TIEPEBO/IA.

CoBpeMeHHBIN NEPEeBOAUHK, 32 PEAKUM HUCKIIIOYEHUEM, IEPEBOJUT U YCTHO,
u ucbMeHHO. OTHAKO YCTHBIN TEpeBoJl TpeOyeT pa3sHOW pacCTaHOBKH aKI[EHTOB.
Ecnu B ycTHOM miepeBojie Ha MEPBOM MECTE — CKOPOCTh U JIMHEMHOCTh pPeuu, TO B
MHUCHbMEHHOM TI€PEBOJIE CKOPOCTh TpelyeTcss peako (CpouHbld MEepeBoj), a
JUHEHHOCTh HE WIPAET POJIM: NMUCBMEHHAs pedyb HE CIIOHTaHHA, MOATOMY HeE
OJIHOHANpaBJieHa, COUBUMBYIO (pa3y MOXKHO HCIPaBUTh. 3aT0 TpeOOBaHUS
SKBUBAJICHTHOCTH B TMHMCbMEHHOM TEPEBOAC 3HAYUTEIBHO BBINIC, a OUIMOKH B
COJIEp’KaHUH HE JIOIYCTHUMBI BOBCE.

B rexauueckom nepeBojie II1IT siBsieTcst ocHOBHOM (hopMOit T.K.:

1 Bcsi mpakTHdecku HCHOJIb3yeMas HaydyHO-TEXHUYEcKas HHpopmaius
(mateHT, uHCTpYKIUs) oOpabatsiBaercs B popme [III1.

2 Bce ocranbHble BUJBI TEXHUYECKOTO MEPEBOJAA SBIISIIOTCS MPOU3BOJIHBIMU
dbopmamu nomHoro 111, ero cokpaméHHbIMU BapuaHTaMHU.

Pabora nax IIIIII coctour wH3 mOCIEAOBATENbHBIX ATANOB, KOTOPHIE
cocTaBisaroT npasuia [III1.

Hapymienue nocnenoBaTelbHOCTH 3THUX 3TaloOB WM COBMELIEHHE UX BO
BpEMEHU BEIET K HENPOU3BOAMUTENIBHON 3aTpare TpyAa NEpeBOJYUMKA U K
CHIKEHHIO KaueCTBa MEPEBO/IA.

IIpaBujia MOJIHOTO MMCHbMEHHOTO NEPeBOIa

I O3HaKOMHUTBCA C OPUTHMHAIOM, MPOCMOTPEB €ro. Eciam B pesynbrare
O3HAKOMJIEHUS MEPEBOIYUK PEIINT, YTO TEKCT HE MOXKET MPEACTABIATh HHTEPECA
JUTS 3aKa34MKa, TO OH JOJKEH HEMEIJIEHHO U3JI0KUTh €MY CBOM COOOpPaKEeHUS.

2 Eciu Takux cooOpa)k€eHWM HE BO3HUKAET, TO HYXXHO MPOYUTATh BECHh
TEKCT, TOJB3YSACh MO0 Mepe HaAOOHOCTH PabOYMMH WMCTOYHUKAMU HH(POPMAIIUH.
Paboty co cnenuanbHON JUTEPATypoOld MOKHO HayaTh M JI0 MOJIHOTO MPOYTCHUS

TCKCTA, CCJIU 3apaHCC N3BCCTHA TCMAaTHUKAa OpUIMHAJIA.
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3 Cpaenatb 4YepHOBOM MEPEBOJI TEKCTa, MOCIEAOBATENbHO padoTas Hal
JIOTUYECKHU BBIJEISIEMBIMH YACTSIMU OPUTHHAJA IO CIAEAYIONIEH cxeme:

a) BBIICTUTH 3aKOHYEHHYIO TI0 CMBICITY YacTh TEKCTa (MpeaniokeHue, ad3ail,
NIEPUO/T) U YCBOUTH €r0 COJICpKAHUE;

0) mepeBecTH BBIACICHHYIO YacTh TEKCTa, T.€. MepeAaTh e€ coaep kaHue mo-
pYCCKM B MHCbMEHHOW (opme, HE T[S B OPUTHHAI W TOCTOSHHO CleAs 3a
CTHJIEM, JIOTUKOU U3JI0KEHUS.

B) CBEpUTH IEPEBEIEHHYIO YacTh TEKCTa C COOTBETCTBYIOIIUM MECTOM
OpUTHHAaJA, YTOOBI BOCIIOJHUTH MPOIYIIEHHOE.

4 OKOHYaTeNbHO OTPEJaKTUPOBATh MEPEBOJ, MPOUYUTAB €ro Mpo ceds I
IIPOBEPKH KAYECTBA U JIOTUKU U3JI0KEHHUS] 1 BHECTU HEOOXOIMMbIE TTOTPABKHU.

5 IlepeBectu 3aroyioBOK.

PaccmoTpum Teneps aTamnsl nepeBoaa 6osee moapoOHoO.

Jran 1

[Ipexne, ueM HauaTh COOCTBEHHO MEPEBOJI, HEOOXOIUMO (U MOXKET OBITh HE
OJIMH pa3) NpoYUTaTh Bech TeKCT. [Touemy?

Hampumep: HayuHas cTaThs.

B Hauane ctaThu aBTOp MOXKET CHOPMYIUPOBATH KaKYK-TUOO Mpodiemy,
KOTOPYIO HAJ0 PEIIUTh —> MEPEUHUCIUTh MOMBITKH PEIICHUs 3TOM MpoOiieMbl —
aHaIM3 IPUYMH HEyJad €ro MpeAlleCTBEHHUKOB B €€ pPEIIEHUH — CBOW BapHaHT
pElIeHHs U ero 00OCHOBAaHHUE.

Ho, aBTOp MOET YCOMHUTBCS B IIPAaBUIIBHOCTH €TI0 PELICHUS WM IPUITH K
BBIBOJLY, YTO PELIEHUE 3TOI MpoOIeMbl HEBO3MOKHO.

DTOro He MOXKET 3HAaTh MEPEBOAUYMK, €CIH OH MPEXIE BCEro HE MPOYMUTAI
CTaThIO OT Hayaja A0 KoHua. Ho eciin yntaTesb, MOKET UMETh CBOIO TOUKY 3PEHHS
Ha TpoOJieMy, TO TEPEBOTYMK TaKoW cBOOOABI HEe uMeeT. Ero jpoiar — crartb
MOJIHOCTHIO Ha CTOPOHY aBTOpA.

Bechb TEKCT uyuTaeM M IMOTOMY, YTO CJIOBAa M OTACIBbHBIE NPEIIIOKECHUS

MMEIOT OMNPEACIEHHBIN CMBICI TOJIBKO B KOHTEKCTE.

Oram 2
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Boigensist yacth TekcTa A epeBojia, Hy>)KHO UMETh B BUAY, UTO BEJIMYMHA
ATOM 4YacTU ompenensieTcss Tpemsl (PaKToOpamMHu: CMBICIOBON 3aKOHUYEHHOCTHIO,
CJI0)KHOCTBIO COJIEPKaHUsI U BO3MOKHOCTSIMH MTaMATH TIEPEBOAUMKA.

Takol yacThi0o MOXKET OBITh IpenoKeHue, ab3ail U T.J., HO OHa JIOJKHA
OBITh 3aKOHUEHHOM 110 CMBICTTY.

Yem cioxHEe TEKCT, TEM MEHBIIE JOHKHA OBITh YacTh, YEM JIyUllle MaMATh
nepeBourKa — TeM OOJIbIIE.

Korna cogepxanue 4acTu yCBOCHO, €r0 HY>KHO BBIPa3UTh MO-PYCCKHU. 3/1€Ch
CJIEIyEeT MOJHOCTHIO OTBJIEUbCS OT OpUTHHAJIA.

B npoTuBHOM cilyuyae BO3MOXHBI CTUIMCTHYECKHUE U CMBICIOBBIE OIMOKH,
T.K. YUTaTh, AyMaTh M TMHCaTh HA ABYX S3bIKaX HEBO3MOXKHO. 3aKOHBI Pa3HBIX
A3BIKOB MPOTHUBOpEYAT APYT JIpYry (H-p. MOpsIKa CJIOB WM 3aKOH MOCTPOEHUS
OTpULIAHUA).

Hanpumep: nukmo nuxozoa nuuezo ne yznaem (4 orpunanus), Nobody will
ever be wise to it (lompuyanue).

3aTemM clieqyeT CBEpUTh IEPEBOJ C OPUTHMHAIOM, YTOOBI HE MPOBEPATH
OIIMOKH, a 3aMETKH TOT0, YTO OH IMPOIYCTUJ NpU NEPEeBOAE U BOCIHOIHUTH
nponymeHHoe. [lepeBoas mocnemyromme >Tambl HYKHO BCE BpeMsl MOMHHUTH O
COJIep KaHUM TMpEeAbIYIIUX 4YacTed U o gopme uznoxkenus. Hampumep: eciu B
Hayayie 4acTh Kopmyca mpubopa Oblla Ha3BaHa <«JIHOM», TO TaK U JIOJDKHO OBITH
nanee. Ecnm mpu MOBTOPHOM YIOMHWHAHUM Ha3BaHUS 4ero-in0o, €ro MOXKHO
COKpaTtuTh. Hampumep: BMeCTO NpeaoXpaHUTENIbHBIN KiamaH, MUCaTh «KJIaraH
(ecnu B yCTpONCTBE HET APYrUX KJIalaHoB).

Jran 3

OTtpenakTupoBath NepeBo] — 00padboTaTh €ro B LIEJIOM CTHIUCTUYECKH.

B Texanueckom nepeBoie Mo TEPMUHOM «CTHITBY TTIOHUMAIOT CIIEIYIOIIee:

1 Ctunp Kak COBOKYMHOCTh WHIAMBUAYATBHBIX S3BIKOBBIX OCOOEHHOCTEH
OpUTHHaJa, MOTYIIHX MOBIUATH HA KAUE€CTBO MEPEBO/IA.

2 CTunmb Kak KadyecTBO W3JIOKEHUSA (TOYHOCTh, KPATKOCTh M TPOCTOTA

BBIPAKEHUSI MBICIIN).
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Ilopoii, eciu aBTOp OpWUIMHAIa MHOIOCIOBEH, IIOBTOPSIETCS, HESICHO
U3JaraeT CBOM MBICIH, 3JI0yNOTPEOIseT apxau3Mamu, HpodecCHOHAIbHBIM
KApProHOM W T.A., IEPEBOAUMK JOJKEH CIeNaTh TakK, YTOObl 3TH OCOOEHHOCTHU
A3bIKa aBTOpA HE HAILIM OTPAKCHMSI B IIEPEBOJE, T.€. OH JIOJDKEH U3JIOKHUTH BCE
0oJee KpaTKo, SICHO U IIPOCTO.

Cnenyer  Takke  yKa3aTb HAa  NPUHLMIBL,  KOTOPBIMH  HY>KHO
PYKOBOJICTBOBATHCSI IIPH pabOTE Ha/l KAUECTBOM HU3JI0KEHHUS.

1 Mpiciu crieyeT BIpakaTh KaK MOXKHO KOpoUe.

2 Ecnau cnoBa MHOCTPAHHOTO IPOUCXOXAECHHUS MOXKHO 0Oe3 yuiepba i
CMBbICJIa 3aMEHUTh PYCCKUM CJIOBOM, TO 3TO 0053aTEJIbHO HYKHO ClIeaTh.

3 Bce TepMHHBI JOJKHBI OBITH CTPOTO OJTHO3HAYHBI.

[Ipu BbIONIHEHUH BceX TPeOOBAaHUN pEJAKTUPOBAHUS TEXHUYECKUH
NEPEBOJI MOXKET MOJTYUUTCA MO KAYECTBY M3JI0KEHUA JTy4llle OPUTHHAIIA.

Jran 4

3aroJIoBOK B CHELUAIBHOW JIMTEPAType NOJDKEH BBIPaXXaThb CaMyK CYThb
COJIEp>)KaHUsl CTaThbM, KHUTHM U T.Od., & OTOMY OT HEro He Tpedyercss 0coOoro
Onaro3Byuus. [lo mpaBuiiaM TeXHHMYECKOro mepeBojaa 3arojoBok «Tuxuit Jon»
JOJKEH OB BBITJISAJETh TakK: «OMHU30/bl UCTOPUU TPAKIAHCKOW BOMHBI Ha JloHY,
MOKa3aHHbIE HAa TpUMEpPe CyAbObI Ka3zaka [ puropus B Xy10KEeCTBEHHON (hopme».

3aroJIoBOK JOJDKEH NEPEBOJUTCA B IIOCIENHIOID OYepelnb, T.K. M3 HHUX
COCTaBJISIIOTCS OUOMMOTrpaduyecKre yKa3aTeau, KapTOUKU KaTaJloTH U T.JI. TaKUM

06p330M OH AO0JIZKCH HCCTH BIIOJIHC onpezxenéHHoe COACPIKAHMC.

1.6 PedepaTuBHblii mepeBOa U AHHOTALUA

[Ipexxne dem TOBOPUTH 00 OCOOEHHOCTSIX W TpaBuiIax peepaTHBHOTO

nepeBoja (PII), HeoOxonumo emé pa3 HAMOMHUTH, YTO OCHOBHBIM BuaoM TII
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apigercss [IIIII. Bce ocrtaneabie Buasl TII ecTh €ro mnpou3BOAHBIE, €TO
COKpalIEHHBIEC BAPUAHTBI.

OTh BUIBl TEPEBOJA HCIOJNB3YIOTCA B Mpouecce OOMEHa HayyHo-
TeXHUYEeCKON mHpopmaleil 1yt o0paboTKU MaTepuanoB, KOTOPbIE HE MOAJIEkKAT
HEMEJICHHOMY ITPAKTUYECKOMY HCIIOJIB30BAaHUIO, HO MMEKT OINPEACIEHHYIO
MPAKTHUECKYIO0 LIEHHOCTh IS MHPOPMUPOBAHUS CIEIUAINCTOB, padOTAONINX B
chepe HaAyKH U TEXHUKHU, pAOOTHUKOB MATEHTHOM CIIy>KObI, perIaronux MpaBoBbIe
BOIIPOCHI, & TAKXKE IS LEJIEN HAKAIUIMBAHUSA U CUCTEMATHU3ALUH MOCTYIIAOIIEN U3-
3a py0Oeka Hay4YHO-TEeXHUYECKOU HH(popmaIuu.

Opnum u3 takux cokpaméHueix BapuanToB [IIII1 sBusercs pedeparuBHbii
IIEPEBOJL.

Ero HazBanue npoucxouT oT ciioBa «pedepary.

Pedepar — 3TO KpaTkoe H3JI0KEHHE CYLIHOCTH Kakoro-iaubo Bompoca.
OpHako, cHocoObl KpaTKOTO W3JIOKEHUS CYIIHOCTH BOIIPOCA MOKET OBITh
pa3HBIMHU.

B o6nactu TII onpenenunuck Tpu (hopmbl cocTaBieHus pedepara, KOTOPhIM
COOTBETCTBYIOT 3 camocToATeNbHBIX Buaa T1I:

1 PedepaTuBHbIil nepeBO/.

2 IlepeBoj Tuma «3Kcnpecc-uHGopMaIus.

3 CurHaJIbHBIA TIEPEBOJI TJIABHBIX MYHKTOB (opMynbl u3o0pereHus (B
NepeBO/Ie MAaTEHTHBIX pedhepaToB).

PIT — »1o monmeii IIII 3apanee oTpabOTaHHBIX 4YacTell OpUTHHAJA,
COCTaBIISIFOIINX CBSI3aHHBIN TEKCT.

Kak npasuo, PII nomxkeH ObITh 3HAUUTENILHO KOpoOYe opuruHaina (pa3 B 5-
10 u Gonee), T.k. B mpouecce padorel Ha PII TpebGyercs BBIBOA (BBIOpOC Bcel
U30bITOYHON HHGPOPMALIMK, KOJUYECTBO KOTOPOM, MpEXAEe BCEro, 3aBUCUT OT
XapakTepa OpUruHaa).

ITon xapakTepoM OpuUrMHajda TOHUMAIOT BAXKHOCTH M JIOCTYHMHOCTH
M3JIaraéMoro Marepualia, a TAaKKe MaHEPY W3J0KEHUSA, €. MHOTOCIOBHOCTD,

JIJAKOHNYHOCTB, CKIIOHHOCTD K ITOBTOPCHUAM U SKCKYpCaM U CMCIKHBIC o0acTH.
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Pa6ora nan PII coctout u3 ciemyromumx 3Tamnos:

I IlpenBapuTenbHOE 3HAKOMCTBO C  OPUTMHAJIOM, MPOCMAaTPUBAHUE
CHCLMANBFHOW JIUTEpaTypbl i O3HAKOMJIGHHMS C JaHHOM o0JacTeio M e
TEPMUHOJIOTHEN, BHUMATEIBHOE UTEHHE BCErO TEKCTA.

2 Pa3Mmerka TeKcTa ¢ MOMOIIBIO KBAJIPATHBIX CKOOOK, JJIsl UCKIIFOUEHUS €ro
BTOPOCTEIIEHHBIX YacTe M MOBTOPCHHM (MCKIIOYAaEeMbIEe YacTH TEKCTa OepyTCs B
CKOOKH).

3 YrTeHue OCTABICHHBIX MECT U YCTPAHEHHUE BO3MOXKHBIX AUCIPONOPLIHAN U
HECBSI3aHHOCTH.

4 TIIIIT yactu opurmHama, OCTaBIICHCS 3a CKOOKaMHU, KOTOpas JOJKHA
MPEACTABIATh COOOI CBA3aHHBIN TEKCT, MOCTPOECHHBIN MO TOMY K€ JIOTHYECKOMY
IJIaHY, YTO U OPUTUHAIL.

[Ipumeuanue: ecii B OpUTHHANE UMEIOTCS YEPTEXKHU, PUCYHKH U APYrou
WUTIOCTPATUBHBIM Matepuall, TO TNEPEeBOJYMK OTOMpaeT HauOojee BaKHbIE U
noAPOOHO OOBSICHSIEMBIE B TEKCTE CBOETO MEPEBO/JIA, € JOJKHA OBITH MOMEIIEHA
Ta WIM UHAs KOMHS WUIIOCTPAllMH, HAIIPUMEP, C MOMOIIBI0 NPSIMOYTOJIbHUKA, B
KOTOpOM 0003Hau€Ha CTpaHUIla 1 HOMEP PUCYHKA.

Odopmiienre nepeBoja WILIIOCTPATUBHOIO MaTepHalia HAy4YHBIX CTaTeu
(Tabnuil, rpad)UKOB, CXEM, PUCYHKOB).

Tabnuibl B mepeBojie JOIKHBI HUMETh TOT JK€ BUJ, YTO U B opuruHaie. Ecimu
B OpUTHHAJE AJIEMEHThl MH(POpMAIIMU OTACNICHBI JPYT OT Jpyra JUHUSIMHU, TO U B
MepeBo/Ie JOJDKHO ObITh TOXKE camoe. UepTut Bc€ cam nepeBoUHK.

Conepxanue TaONMIBI TEPEBOMAST TMOJMHOCTBIO, JlaXXe€ €CIM B HHX
MPUBOJATCS TOJIBKO IIUGPOBBIE TaAHHBIE.

OOBIYHO BMECTE€ C OpPUTHHAIBHBIM TEKCTOM IME€PEBOAUUK TMOIy4YaeT U
KCEPOKOMUU TpaKOB, CXEM M PUCYHKOB, COJICPIKAIIUXCS B CTaTheE.

B osTroM cnydae akkypaTHO BbIp€3aHHas M3 KCEPOKONMUU WILTIOCTpALus
HaAKJIEWBAETCs Ha JINCT MEPEeBOJia, M BCE, YTO B OPUTHHAJIC ObUIO HareyaTaHO IO-
aHTJIMICKH, TEPEBOJUMK BIIEUATHIBACT/MUIM BIIUCHIBACTCS YEPHBIM I[BETOM IIO-

PYCCKH, MMCHHO TaM, I'’/I€ 3T HAJAIIUCHU ObLIH Pa3MCIICHbI B OPUTI'MHAJIC.
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Ecnu ke Kcepokomuu HET, TO B OpPUTHHAJE OKOJIO KaXKI0H OTIeIbHON
HAJIMCH CTaBUTCS apabckas nudpa ot 1 u BbIme, a 3aTeM B TEKCTE INEpeBoja
CHavasia ykasbiBaeTcs Ne pUCyHKa M €r0 Ha3BaHME, a 3aTeM — Kaxkjas apabckas
nudpa 1 mo-pyccku 0003HavyaeMoe €10 CoJiepKaHue.

AHHOTAallMOHHBIA  TMEPEBOJ — OTO BHJA TEXHAYECKOrO0 TMEPEBOJA,
3aKJTIOYAIONIUICA B COCTABJICHUY aHHOTAIIMY OPUTHHAJIA HA JPYTOM SI3bIKE.

AHHOTAIMS CTaThU WM KHUTH — ATO KpaTKas XapaKTEepUCTHUKA OpUTHHAIIA,
U3JIaramniasl ero coAep:KaHue B BUJIEC MEPEUHs] OCHOBHBIX BOIIPOCOB U MHOT/IA €I1Ie
1 KpUTHYECKasl OLICHKA OpUTHHAJIA.

Wrak, rimaBHOE OTIMYKE aHHOTAIIUKU OT APYTUX BUIOB IEPEBOJIa CTATbU WJIU
KHUTH — 3TO XapaKTEPUCTHKA OpUTHHAJIA.

PaGoras Haj cocTaBieHMEM aHHOTAIUM, >KEJIATCIIbHO IPUJICPKUBATHCS
OIpPEEICHHBIX TPEOOBAHUIA:

1 AnHoTanusi nokHA OBITH JOCTYIHA JIJIi YCBOGHHSI TPU TEPBOM XKe
MIPOYTEHHUH, HO MPU ITOM OTpakaTh BCE HarOOJIee BaKHbIE MOMEHTBI COJICPKaHMS
OpUTHHAJIA.

2 AHHOTanus JO0JKHA OBITh HAYYHO IPaMOTHOM M HE MPEACTaBISATH COOOM
CyOBEKTHUBHYIO OIIEHKY aBTOpA.

3 SI3bIK aHHOTAIMU JTOJDKEH OBITh JAKOHWYHBIM M TOYHBIM, U B TOKE BPEMS
JIOCTaTOYHO MPOCTHIM.

4 VYnorpebiieHHE TEPMUHOJIOTHH, COKpPALIEHUH, YCIOBHBIX 00O03HAUYECHHIA
JIOJDKHO COOTBETCTBOBATh HOpPMaM, JCHCTBYIOIIMM B KOHKPETHOM o00JacTu
3HaAHUM.

5 AHHOTanus JO0JDKHA PACKphIBaTh, a HE MOBTOPSATh, WHBIMH CJIOBaMH,
coJiep)KaHHe OpUTHHaja, €€ 00beM 3aBUCUT OT aHHOTHUPYEMOT'0 MaTepHuaJa.

6 CTunb aHHOTALMM OTJWYAeTCS OOJBIION CBOOOMONW U OmpeneseTcs

TOJIBKO IEJIbI0 — JIaTh KPaTKYIO XapaKTEPUCTUKY OPUTHHAITY.
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1.7 IlepeBoa TeXHHMYECKOI JOKYMEHTAIUM U TATEHTOB

[Ipu mepeBojie HAYYHO-TEXHUYECKON JTUTEPATypbl BAXKHOE MECTO 3aHUMAET
MEepPEeBO/J] TEXHUYECKOU ToKyMeHTauu. CroJ1a OTHOCSTCS:

— TeXHUYeCKass JoKyMeHTanusi (QopMyIsipbl, Macrnopra, TEXHUYECKHUE
ONMCAHMSI, MHCTPYKIIMHU IO SKCIUTyaTallui U PEMOHTY U JIp.);

— TOBApOCOINPOBOJAUTENbHAS JOKYMEHTAIUsl (HAKJIAJHbIE, YIAKOBOYHbIC
JIUCTBHI, TAJIOHBI KOMIUICKTALUH U JIP.);

— MPOEKTHAs TOKyMEHTauus (4epTex U, pacyeThl U Ip.);

— pEKJIaMHbIE MaTepUAIbI.

Bce »Tm wmarepuanbl, Kak MpPaBUIO, XapaKTEpU3YIOTCS MPEIEIbHON
JTAKOHUYHOCTBIO, KPATKOCTBIO, OTCYTCTBUEM pa3BEPHYTHIX 0O0BsicHeHHM. YacTo
MPUXOJIUTCS HUMETh JE€J0 C I[EpPEeBOJIOM CHEHHAIBHOM  TEPMHUHOJIOTHH,
ynoTpeOJiieMOl BHE BCSIKOIO KOHTEKCTAa WM B OrPAHUYEHHOM KOHTEKCTE
(cenduKkayy, CHOUCOK 3allacHBIX YacTed W JeTanei, yeprexku u T.1.). [lpu
BBITIOJIHEHUU TAKOTO POJia EPeBO1a HEOOXOAMMO:

1) coOnmonare mpuHUMN YHUDUKAIUK TEPMUHOJIOTUM, T.€. HE JIOMYCKaTh
pa3HO00s TEPMUHOJIOTHH;

2) oOpaiate 0co00€ BHUMaHKE Ha MPABWIBHOE U aKKypaTHOE O(OopMIIeHHE
NepeBoa;

3) u3beraTh ONMUCATEILHOTO MEPEBO/IA;

4) uCronb30BaTh TOJIBKO CTaHJApPTHBIC, MPUHATHIE B JaHHOW OTpaciu
0003HaUYCHMS,

5) BeIICp)KMBATh CIMHBIA CTWJIb, XapaKTEPHBIM I JTAHHOTO THIIA
JIOKYMEHTOB;

6) MPaBUJILHO ¥ TOYHO UCIIOIb30BaTh CTAHJAPTHBIE COKPAICHUS;

7) UICTIOJIB30BaTh TUINWYHBIE W YCTOWYMBBIE BBIpAXKEHUS U OOOPOTHI,

OTHOCAIIHUECCA K 9TUM NOKYMCHTAM.
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Kak yxe oTMmeuanoch paHee, TEXHHMYECKHI MEPEBOJ — HTO MEPEBOI C
1[eJIbI0 00OMEHA HayYHO-TeXHUYECKONU nHpOpMalue, o0CHOBHOHN (popMOi KOTOPOTo
ABJISIIOTCSL TATEHTHI. [lepeBoJi MaTeHTOB MOET BBIMOJHATHCA B BUJIE TOJHOTO
MUCbMEHHOIO TEepeBOjJia WM AaHHOTAIIMOHHOTO TmepeBoAa. I[IpaBuia mMOJIHOTO
NMCBMEHHOIO IMEPEBO/A, PACCMOTPEHHBIE BBILIE, B MOJHON MEPE OTHOCITCS M K
nepeBoay nareHToB. OJIHaKO MEepeBOJ MaTEHTOB UMEET CBOM OCOOEHHOCTH, CBOM
CTWIb. B 001acTi TEXHMUECKOT0 TIEPEBO/Ia CIIOBOM «IATEHT» 0003HAYAIOT TO, UTO
NOJJIEKUT niepeBoy. IIaTeHT kak opuumanbHOE CBUAETENBCTBO HE MIEPEBOAUTCS U
CYILIIECTBYET B €AMHCTBEHHOM 3K3EMILISIpE, a ONMMCAHUE U300PETEHUsI KOMUPYETCs
U pacceuiaetcs. [laTeHT cocTouT us:

— TUTYJIBHOM YaCTH U 3ar0JIOBKA;

— TpeABApUTEILHOIO ONUCaHMs, rJe oOO3HaueHa IeJdb H300peTeHus,
KpaTkasi popMyJIHPOBKA CYIIECTBA U300PETCHMUS;

— TIOJIHOTO OINKCaHUS;

— MaTeHTHOU (hOPMYIIBI;

— WJUTIOCTPATUBHOM YacCTH.

TutynpHass 4YacTb COJEPXKHUT JaHHbIC, HEOOXOAMMBIC MJisi PErHCTpPalUH,
XpaHEHUs U OTHICKAHWSI MATEHTa, HOMEp NMaTeHTa, Ha3BaHWE CTPaHbI, BbIAaBIIEH
MaTeHT, JaTy MoJaud 3asBKU M JIaTy BbIJa4d TATEHTA, KIacCU(UKAIIMOHHbBIC
WHJEKCHl (yCIIOBHBIE IU(pOBbIE W OyKBEHHBIE O0O3HAYCHHS Pa3/EiIOB CUCTEM
Kkiaccudukanum n3odpereHnii B MexayHapoaHou Kiaccupukanuu u300peTeHui
¥ HAIMOHAJIBHOW KiacCU(UKAIMU M300pETeHMIT); YKa3bIBAETCS YHMCIO ITYHKTOB
nateHTHOW Qopmysbl, Qamunus aBTopa H300peTeHMs, a Takxke (amunus
BJIaJI€JIblIa MATEHTA U €ro aJpec.

3aroJoBOK MAaTeHTa NEPEBOAUTCSA IOCIE IEpeBOJa CaMOro MaTeHTa, a
NEPEeBO/I BBIMOJHAETCS B COOTBETCTBUU C OIPEACIICHHBIMU TPEOOBAHUSIMU.
3aroJ0BOK MCHOJIb3YETCS JUIsl COCTABIECHUS CUCTEMAaTUUECKUX KaTAJIOTOB ATEHTOB
u UHQOpPMAIMA O HOBBIX H300PETCHHSIX. DTOT TEPEBOJ JODKEH BBIPAXKATh B
dbopMe Ha3BIBHOIO MPEAJIOKEHHS] CYyTh H300pETEHUsT M, €CIM BO3MOXKHO, TO

OoTpaxaTb TO HOBOC, YTO OTIMYACT JaHHOC I/I306peTeHI/Ie OT YIKC H3BCCTHBIX.
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[ToaTOMy mepeBO 3arojoBKa JOJKEH ObITh MpPElelbHO HAChIEH UH(pOpMaIueH,
HEO0OXOAMMOM ISl CTICIIMAIUCTA.

JIOTIOJTHUTENBHO K TOMY, YTO YK€ TOBOPHIIOCH 00 OCOOCHHOCTSIX NEPEBOJIA
3aroJIOBKOB TMATEHTa, CJEAyeT OTMETUTh CTWib. CreayeT MNpuaepKUBaThCI
CHEAYIOIINX PEKOMEHIAIIHN:

— He  cleayeT  ynoTrpeOssiTh ~ CJIOBa  «HOBBIA,  YJIy4IlEHHBIH,
YCOBEPILIEHCTBOBAHHBINY, T.K. U300PETEHUE Y’KE COBEPILIEHHO HOBOE;

— HEJIb35 NOBTOPATH MPEIJIOTH U COKO3bI (HAIpUMEp, MAPHUP Ul KapJaHa
JUIS1 3aIHEIPUBOAHBIX aBTOMOOUIIEH );

— He cJeAyeT ObITh MHOTOCJIOBHBIM;

— HE PEKOMEHJIyeTCs YIOTPEOJISITh COKpaIeHUs, UMEHA COOCTBEHHBIE.

[IpeaBapuTenbHOE OMUCAaHUE MPEACTaBIAET COOOM BBOAHBIA a03all, Tjie
MOKET M3J1araTbCs aHajiu3 COCTOSIHUS TEXHHKHU B JaHHOW 00JIaCTH, IPEANOCHUIKH

K CO3JJaHHIO I/I306p€T€HI/I$I.
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2 IIpakTHKYM TeXHH4Y€CKOI0 MepeBo/ia

2.1 Moayas 1

Jlexcuxo-epammamuyieckue memol:

1 IlepeBon CJIOBOCOYETAHHM, 00pa30BaHHBIX 1o HauOoJee
pPacIpoCTpaHEHHBIM MOJIEIISM.

2 IlepeBoa TEPMHUHOJIOTUYECKUX COYETAHUM.

3 CrnoBa 00111€T0 KOPHS B AHIJIMMCKOM U B PYCCKOM SI3bIKaX.

4 Past Indefinite u Participle Il HecTaHTapTHBIX TJIATOJIOB.

TepmuHbI

highway 30. - nopora

elapse - MpoXoauTh, MPOTEKATH

the state of the arts - coBpeMeHHBII ypOBEHb (COCTOSIHUE) PA3BUTHUS HAYKU
WIA TEXHUKH

ccomplement - JOTMOJTHATH

vehicle - (aBT0) TpaHCIIOPTHOE CPENCTBO; JIETATENbHBIN alapaT

patrol - oxpaHsTb

assess - ONpeeATh, OLICHUBATD

mapping - kaprorpadupoBanue

competitive - COepHUYAIONTNH, KOHKYPUPYIOITUH

short haul air route - aBuanuHUS MaIoi MPOTHKEHHOCTU

vertical takeoff and landing aircraft -camosier BepTukanbHoro B35€Ta U
MOCaIKU

profitable - BEITOIHBIN, JOXOAHBIH

scheduled services - moneThl MO paCHUCAHUIO, PETYJISIPHBIE PEUCHI

aeronautical technology - aBualiioHHas TEXHUKA

power plant - cuiioBasi ycTaHOBKa
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wind load - aspoamHaMuueckasl Ui BETpOBas Harpy3Ka

aero elasticity- a3poynpyroctb

short takeoff and landing aircraft - camosieT KOpOTKOTO B3JI€Ta U TIOCAIKH (C
KOPOTKHUM pa30eroM U mpooerom)

structural analysis — pac4eT KOHCTPYKLIHUU

Aviation-highway to the future

1 During those years which have elapsed since A. Ph. Mozhaisky built his
first acro plane in 1885, aviation has enjoyed phenomenal progress. At present the
state of the arts of aviation is such that it influences many aspects of social life.

2 In the dynamic world of today, aviation provides a rapid transportation
link between different population centers, complementing a road and rail
transportation network.

3 In many places the airplane is the only known vehicle for the large-scale
movement of passengers and freight over large distances. The airplane has made it
possible to patrol the forests effectively, to fight their fires, to assess their timber
resources and to plan their harvesting.

4 1t has made an enormous "contribution to the photographing and mapping
of the vast territories, to exploring and prospecting for mineral wealth, and to
studying and assessing water resources.

5 As for the helicopter, this type of aircraft has proved its value in special
applications where vertical or near vertical take-off landing and vertical load -
lifting were required.

6 Russia airlines have grown to be one of the foremost in the world. Russia
has pioneered in many of the technical advances which have brought aviation to its
present state of efficiency.

7 The growth in the popularity of air travel is due to the comfort and
services provided by the modern aircraft, to the high speed of reaching the point of

destination and to the moderate cost of air travelling.
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8 The growth in the number of passengers carried by the world's airlines has
been tripling every 10 years. It has been predicted that in the fifties there will be 2
to 3 times as many passenger-miles flown and 2to 3 times as many people using air
transportation as there are today. As measured by the number of aircraft and pilots
employed, civil aviation is expected at least to double. This expansion of civil
aviation will reflect an immense growth in the worldwide business travelling,
cargo transportation and tourism.

9 Civil airplanes will be continually improving from the point of view of
their speed, comfort and operating cost, but their capital costs will not increase
proportionally. Airline fares will tend to decrease, but better service will be given
to passengers.

101t has also been predicted that in the fifties it should be possible to design
a supersonic transport that could be economically competitive with subsonic
transports.

11Short takeoff and landing aircraft will dominate the short-haul air routes
up to 1500 miles. But it is unlikely that vertical takeoff and landing aircraft will be
economically profitable for scheduled flights.

12In the foreseeable future aeronautical technology will be increasingly
employed in non-aeronautical applications. Obvious examples are high-speed
trains, marine and industrial power plants.

13Less well known perhaps is the new field of architectural aerodynamics
as exploited in the study of the influence of wind flow, in combination with rain,
in the design of windows for tall buildings and the forecasting of wind loads on
roofs of large buildings.

14 The techniques of aircraft structural analysis and aero elasticity are
finding increasing industrial applications, a typical case being of a bridge design.

15 There are no doubts about the continuing importance of aviation and the

dynamic nature of its development in succeeding years.
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16 Civil aviation will continue to flourish in the year ahead contributing to
the economic growth, scientific and technical development, and forming a sound

basis for international relationships between countries.

YunpaxxkueHus
1.1 Ilepeseoume cnosocouemanus «cywecmeumenvbroe + cyuecmeumenbHoey.
Obpamume 6HuMaHue HA NOCIEO08AMENLHOCb PACNONONCEHUS. CI08 8 AHSTIUUCKUX
U 8 PYCCKUX CLOBOCOUEMAHUSIX.
1 2 1 2
O6pazer 1: test flight ucneimamenvnwiii nonem
sound barrier, depth bomb, smoke bomb, altitude engine, carburetor engine,
piston engine, altitude flight, trial flight, aviation fuel, aviation medicine, sea
mine.
1 2 2 1
O6pasen 2: wing thickness monwuna xpviia
airplane aerodynamics, helicopter aerodynamics, propeller aerodynamics,
aileron area, flap area, rudder area, wing area, airplane body, airship body, bomb
body, bank indicator, course indicator, direction indicator, range indicator, speed
indicator, yaw indicator, fin spar, tail plane spar, wing spar.
1 2 2 1
O6paszen 3: cloud flying norem B ob1axax
ski landing, water landing, crosswind takeoff, instrument takeoff, water
takeoff, compression test, creep test, fatigue test, flutter test, reliability test,

simulator test, tower test, water test.

1.2 Ilepeseoume cnosocouemanus «cywjecmeumenvHoe + cywecmsumenvtoe +
cywecmsumeinvroey. Qopamume GHUMAHUE HA NOCTE008AMENbHOCHb DACNONONCEHUS
C108 8 AH2TIUICKUX U 8 PYCCKUX CTIOBOCOYEMAHUSIX .

1 23 3 2 |

Oo6pazer 1: flight control system cucmema ynpaenenus noremom
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engine speed indicator, missile range measurement, shaft rotation speed,
aircraft control system, aircraft escape system, target identification system,
antenna rotation switch
12 3 3 21
Oo6pa3ern 2: sea-level temperature memnepamypa Ha yposHe mopsi
sea-level ejection, sea-level pressure, missile-movement information, target
position information, parachute-test missile, sea-level velocity, moon exploration

vehicle, motor test vehicle

1.3 Ilepeseoume cnosocouemarnus «npuiazameivHoe (npuyacmue) -+
cywecmeumenvHoe  +  cywecmeumenvroey.  Oopamume  SHUMAHUE — HA
NOCIC008AMENILHOCHb — PACHONIONCEHUSL  CNI08 6  AHSMULCKUX U 8  PYCCKUX
C0BOCOUEMAHUSIX.

I 2 3 1 3 2

O6paszern 1: total wing' area o6was niowaods kpviia

critical escape altitude, effective wing area, gross wing area, automatic flight
control, automatic temperature control, automatic fighter direction, automatic

bomb release, effective aircraft thrust, effective propeller thrust

1 2 3 3 1 2
O6pazen 2: boundary layer control ynpaBnenue noepanuunsvim ClIoeMm
ballistic flight control, guided missile control, spatial attitude control,
vertical speed indicator, boundary layer measurement, magnetic field
measurement, variable pitch propeller, aerial defence' system, automatic
stabilization system, interplanetary communications system, interplanetary
navigation theory, supersonic wing theory, free flight trajectory, maximum range
trajectory, free fall velocity, free flight velocity
1 2 3 3 1 2

O6pa3zen 3: straight wing aircraft camonem ¢ npsamviv kpviiom
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annular wing aircraft, crescent wing aircraft, fixed-wing aircraft, folding-
wing aircraft, open cockpit aircraft, reciprocating-engine aircraft, rotary wing
aircraft, tilting-wing aircraft, constant-level flight, extreme-altitude flight, high-
temperature flight, low-altitude flight, high-acceleration missile, moving-wing

missile, free-flight test, high-speed test, low-pressure test, low-speed test

1.4 Ilepesedume crosocouemanus co CreoyroOuuUMU MEPMUHAMU U3 MEKCMA.
aviation, pilot, speed, transport.

army aviation, commercial aviation, naval aviation, military aviation, civil
aviation, fighter aviation, passenger aviation, reconnaissance aviation, ambulance
aviation, sport aviation, strategic aviation, tactical aviation, transport aviation,
training aviation;

acceptance pilot, airline pilot, assistant pilot, automatic pilot, chief pilot,
civilian pilot, commercial pilot, first pilot, helicopter pilot, instructor-pilot, jet
pilot, second pilot, senior pilot, skilled pilot, test pilot;

actual speed, air speed, climb speed, combat speed, cruising speed, diving
speed, flight speed, flying speed, gliding speed, ground speed, high speed,
hypersonic speed, landing speed, level-flight speed, low speed, Mach-2 speed,
near-sonic speed, slow speed, sonic speed, subsonic speed, supersonic speed,
transonic speed, ultra-high speed;

air transport, cargo transport, commercial transport, freight transport, jet

transport, military transport, passenger/cargo transport.

1.5 Ilpoumume u 3anomHume. no 3HAYEHUIO PA3IULAIOM MPU SPYNNbL Cl08,
umerwux obujue KOPHU 8 AHSIULICKOM U 8 PYCCKOM A3bIKAX:
1 CnoBa oO0miero KOpHs, 3HAY€HHE KOTOPHIX MOJHOCTHIO COBIIQJIACT B
AHIJIMHACKOM U B PYCCKOM s3bIKax. Hanmpumep:
acrodrome ['earadroum] aspodpom
aero plane ['earaplen] asponnan

antenna [aen'tena] aumenna
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biplane ['baiplen] 6unnan

diameter [dai'emita] ouamemp

2 CrnoBa 00111er0 KOpHS, 3HaU€HUE KOTOPBIX JIUIIh YACTUYHO COB? MAaJacT B
aHTJIMICKOM M B PyCCKOM s3blkax. Hampumep, cimoBo pilot B 3aBUCHMOCTH OT
KOHTEKCTa TIEPEBOJIAIT HE TOJILKO MHJIOT, JICTYHK, HO U JIOIMAH, OIBITHBINA ITPOBOTHYIK,
MEXaHHUK-BOJIUTEIb, BBICOKOKBATH(HIIMPOBAHHBIA MAIMHUCT; BCIIOMOTATEIIHLHBIN
MEXaHHM3M, CHCTeMa YIpaBJICHUs, peryiaupymomiee mnpucrnocobdisenue. K 1ok
TPYIIe OTHOCATCS, HAIPUMEP, CICIYIONTUE HanboJiee yrmoTpeOnTeIbHBIE CIIoBa (MX
3HAYEHUS CIIeAYET YTOUHSITh B OTPACIICBBIX TEPMUHOJIOTHUECKUX CIIOBAPSIX):

activity

apparatus

booster

capsule

compass

conductor

construction

control

course

element

figure

instrument

machine

object

operation

record

section

service

structure

tank
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3 CnoBa 06HICFO KOpHA, 3HAYCHHA KOTOPBIX COBCPIHICHHO HC COBIIAJAIOT B

QHTJINMCKOM M B PYCCKOM A3bIKaAX. DOTO TakK Ha3bIBa€MbI€ <JIOKHBIC APY3bid

NEPEeBOIYNKAY. 3aIOMHUTE HanboJee ynoTpeOUTeIbHbIC U3 HUX:

CnoBa, UMeroIIMe OO
KOpPEHb B aHTJIMMCKOM U

PYCCKOM A3BbIKAX

accuracy
accurate
brilliant
contribution
data

decade
fabric

graph
instance

list
manufacture
principal
production

prospect

1.6  Ob6pasyiime

[IpaBriIbHBIN IEPEBOA

TOYHOCTh

TOYHBIN

OJIeCTSIIMN, CBEpKAIOIINI
BKJIQJ B JICJI0, COJICHCTBHEC
JTAHHBIE, BEJIMYNHBI, CBEJCHUS
NECATUIICTHE

dbabpukar, uznenue

rpaduk, qMarpaMMa
puMep, TpeOoBaHKE
CIIUCOK, IIEPEYCHb
U3rOTOBJICHUE, POU3BOJICTBO
IJIaBHBINA, OCHOBHOM
POU3BOJICTBO, BBIPAOOTKA
MIEPCIIEKTUBRA, N3bICKAHNUE,

pa3BenKa

Past  Indefinite u Participle 1 om

Hecmaﬁdapmﬁbzx 2acoJl108.

cost, cut, hit, let, put, set, shut, spread;

bend, bind, bring, build, burn, buy, dream, feed, feel, fight, find, get, have,

hear, hold, keep, lead, learn, leave, lose, make, mean, meet, read, say, sell, send,

OmmOOoYHBIH

nepeBo.I

aAKKypaTHOCTh
aKKypaTHBIN
OpUJITMaHT
KOHTpUOYLUs
narta

neKaa
dbabpuka
rpada
WHCTaHIIUS
JIUCT
MaHy(dakTypa
MPUHIUNTAATBHBIN
MPOAYKIIUS

IPOCIIEKT

shoot, sit, spend, spoil, stand, strike, swing, teach, tell, think, understand, win;
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beat, blow, break, do, draw, drive, eat, fall, fly, forget, freeze, give, go,
grow, hide, know, lie, ride, rise, see, speak, take, tear, throw, wear, write;

run, come, become, begin.

1.7 Omeemovme na 6onpocwl Kk mexkcmy

1. When did A. Ph. Mozhaisky build his first aero plane? 2. What is the state
of the arts of aviation at present? 3. What does aviation provide in the dynamic
world of today? 4. In what way is the airplane used as a vehicle? 5. What can you
say about the USSR airlines? 6. How can you explain the growth in the popularity
of air travel? 7. What has been predicted about the development of aviation in
Russia? 8. Will it be possible to design a supersonic transport? 9. What are the
obvious examples of using aeronautical technology in non-aeronautical

applications? 10. What can you say about the development of aviation in the years

ahead?

2.2 MoayJasb 2

Jlexcuxo-epammamuueckue memvi:
1 IlepeBoa TEPMUHOIOTMYECKUX COYETAHUM
2 CnoBa o01Iero KOpHs B aHTJIMHCKOM U PYCCKOM SI3bIKaX.

3 ®yHkuuwm riaarojos to be u to have.

TepMuHbI

air range - JaIbHOCTD TOJIETA;

airborne — 6OpPTORBOIA;

airline — aBuanuHus;

airliner - pefcoBBIii MACCAXKUPCKUI CaMOJIET; BO3YIIIHBIN JIalHED;
approach - 3axoJ Ha MOCAJIKY;

arrival airfield - aspoapom mocaakwu;
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booster - pakeTHBI YCKOPUTEID;

commercial operation - SKcIITyaTaus Ha TPOKIAHCKIX aBUATNHUSX;
coupling — cuemienue;

cruise - coBepIiaTh KpehcepCKuii moJieT;

cruising range - Kpeicepckasi JaTbHOCTb;

cruising speed - kpelicepckasi CKOPOCTb;

deicer — aHTHOOJIEACHUTED,

departure - oTIpaBIICHNE; BBIJIET;

domestic airline - BHyTpeHHSS1 aBUATMHUS;

failure - oTka3; HEMCIIPAaBHOCTD, aBaPHSI;

grass air field - rpyHTOBOM a’spoapom;

gross weight - mosieTHbIH Bec;

hold — oTcek, momemienue;

landing run - mpoGer npu nocanke;

leg - crToiika (maccun);

load factor - ko3 punuent 3arpy3ku;

low pressure undercarriage - maccu ¢ THEBMaTHKaMH HA3KOTO JIaBJICHUS;
medium haul aircraft - camoneT co cpeHelt JaTbHOCTBIO TOJIETA;
operate — dKCIUTyaTUPOBaTh, pab0TaTh;

package — oTcek;

pod nacelle - ron01a Ha MUJIOHE;

pressurize — TepMeTU3UPOBATh;

reliability — HaJIe)KHOCTB;

seck — HABOOUTE;

short haul - MecTHast aBuanuHus;

shut-down - BeIKIIFOUEHUE (O8Ucamens);

slat — nmpenkpbUIOK;

tail assembly - XxBocTOBOE ONIEpEHHUE;

take-off run — pa3z6er;

turboprop engine - TypOOBHUHTOBOI JBUTATEINb;
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thrust reversal system - cuctema peBepCUpOBaHUS TATH;
ultimate range - MakcUMaJlbHasl TaJTbHOCTB;

thrust-weight ratio — TSr BOOpY>KEHHOCTB;

unpaved field - rpyHTOBOI a’3popom;

turboprop aircraft - camosneT ¢ TypOOBHHTOBBIM JIBUTATEIIEM;
wind tunnel - aspoguHamMuyeckas Tpyoa;

working section - paboyJas 4acTb.

Russian passenger aircraft

1 Russia was one of the leading aviation powers of the world. The aircraft
industry and aviation were developing exceptionally fast. The total length of
Aeroflot's civil airlines exceeded 600,000 kilometers and was longer than the air
routes of any other country in the world.

2 Modern passenger liners fly over seas and the highest mountains, over the
torrid tropics and the frozen Arctic. Each year air communications are becoming
more reliable, more economical and more comfortable for passengers.

3 Below is given the description of some Russian passenger aircraft
designed by famous designers O. Antonov, G. Beriyev, S. Ilyushin, A. Tupolev
and A. Yakovlev.

Antonov Aircraft

4 The group of aircraft constructors headed by Oleg Antonov is known far
beyond the Russia for the wide range of machines designed and built by it - from
the record-breaking An-15 glider and the baby An-14 plane to the giant An-22 air
transport, the world's biggest turbo-prop aircraft, which broke 15 world records
during a single flight late in 1967 and lifted more than 100 tons of cargo to a height
of 7,800 meters.

5 The An-24V short and medium haul aircraft has excellent take-off and
landing qualities, great air worthiness, and high reliability. Its basic (economy)
version carries 50 passengers with the baggage, plus 5.5 tons of freight. The cabin

of the basic model can be readily converted either into a deluxe passenger aircraft
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or into a pure cargo plane. The An-24V's take-off permits it to be used on grass
airfields with a ground hardness of six kilograms per square centimeter, or more.

6 The An-24V Mark II combines high cruising speed with good landing and
take-off qualities and can be operated from grass airfields. Take-off can be
continued even in case of failure or shut-down of one engine. Completely modern
navigational and radio equipment, and an effective deicing system enable it to give
round-the-clock service even in adverse meteorological conditions. When fitted
with auxiliary fuel tanks the An-24V Mark I] has a cruising range of 2,720
kilometers. On concrete runways its take-off run is under 600 meters.

7 The rear hold of the planes measures 1.4 meters by 2.85 meters,
and the front hold 1.1 meters by 1.2 meters.

Beriyev Aircraft

8 The Be-30 has been designed by the design bureau working under G.
Beriyev. It is iterated, for carrying passengers, luggage and mail on the local
airlines Such features as adequate thrust-weight ratio, low pressure "undercarriage
adapted for soft surface airfields, and high-lift with low unit load make the Be-30
suitable for operation from unpaved fields with a runway of 550-600 m.

9 The Be-30 is designed to carry 15 passengers. It can easily be re-equipped
into a freight version or ambulance.

10 The plane is powered by two turbo-prop engines developing 950 hp
each. They can be started either from the airborne or a ground electric starting
system. The fuel system of the plane is simple in design and reliable in operation.
The four wing tank compartments hold 1,000 kg of fuel giving the plane a non-
stop range of 1,300 km. The aircraft is equipped with a rigid dual-control system.
It also has an effective deicer.

11 Such features as low take-off and landing speeds and the ability
confidently to proceed with the take-off and horizontal flight even in the event of
failure of one engine make for high reliability and safety. Modern flight and
navigational equipment, radar and radio apparatus have made the plane an all-

weather round-the-clock machine. The equipment makes possible automatic
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approach for landing when the cloud height is only 50 m from the ground and the
visibility 500 m.

The Be-30 cruises confidently at 480 km/hr.

Ilyushin Aircraft

12 The constructors of Sergei Ilyushin's bureau have built many first-class
planes. The 11-12, 11-14, and 11-18 ranked among the best passenger planes of the
period.

13 In 1968 the 1I-62 went into commercial operation, carrying 186
passengers, plus mail and freight, non-stop over 9,200 kilometers at a cruising
speed of 900 kilometers per hour.

14 The great economy of this giant, aerodynamically perfect aircraft,
ensures a high load factor (payload and fuel make up 57 per cent of its speed gross
weight) and relatively low fuel consumption, with high speed and long range. The
plane is easy to service, and the roomy baggage holds (48 cubic meters) make it
possible to take an extra cargo when there are few passengers. The flying life of
the I1-62 is between 25,000 and 30,000 hours.

15 The I1-76 jet transport appeared over Moscow on March-25,
1971, for the first time.

16 It is powered by economical turbo-fan engines with the latest thrust
reversal system and is equipped with high-lift wings. The 11-76 is characterized by
low take-off and landing speeds. The undercarriage is a-multi-wheel device to
ensure higher ground negotiability. When the "legs" are in the down position the
compartments in which they are housed in the air are completely closed. The. take-
off and landing runs are short. This jet transport can be operated both from
concrete runways of limited length and from unpaved airfields.

17 The take-off weight is 150 tons, flight altitude 13,000 m and cruising
speed 850-900 km/hr.

18 The flight and navigational equipment, radar and radio apparatus enable

the plane to fly on different routes at any time of the year and round the clock. The
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airborne computer makes it possible to perform automatic flight along the route
and automatic approach for landing.

19 The cabin is suited for carrying various freight in containers. Special
means of mechanization help cut down the ground time of the plane at the airport.

The large freight cabin of the 11-76 is pressurized.

Ynpaxxkuenus

2.1 Ilepesedume cnosocouemanus co Cle0VIOWUMU MEPMUHAMU U3 MEKCMA:
aircraft, airline, airliner, altitude, airfield, landing, range, take-off.

ambulance aircraft, amphibian aircraft, bomber aircraft, cargo aircraft, civil
aircraft, combat aircraft, enemy aircraft, friendly aircraft, general-purpose aircraft,
heavier-than-air aircraft, high-altitude aircraft, high-speed aircraft, hypersonic
aircraft, lighter-than-air aircraft, long-range aircraft, low-speed aircraft, medium-
range aircraft, military aircraft, multi-purpose aircraft, passenger/cargo aircraft,
research aircraft, short-haul aircraft, short-range aircraft, subsonic aircraft,
transoceanic aircraft;

cargo airline, domestic airline, internal airline, international airline;

helicopter airliner, long-haul airliner, long-range airliner, passenger airliner,
short-haul airliner, supersonic airliner;

ceiling altitude, cruising altitude, flight altitude, maximum altitude, medium
altitude, minimum altitude, operational altitude, safe altitude, sea-level altitude;

arrival airfield, departure airfield, factory airfield, grass airfield, ice airfield,
landing airfield, natural ground airfield;

all-weather landing, automatic landing, good landing, night landing, safe
landing, ski landing, water landing;

air range, aircraft range, cruising range, flight range, flying range, gliding
range, non-stop range, operational range, ultimate range;

blind take-off, instrument take-off, subsonic take-off, vertical take-off, water

take-off.
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2.2 Haszosume pycckue cnosa, umeiowue o0OWUL KOPEHb CO CIeOVIOUWUMU
AHETUUCKUMU CTIOBAMU.

comet, carburetor, catapult, classification, combination, compass,
component, compressor, configuration, correction, section;

cylinder, center, circulation, deficit, glycerin, incident, medicine, officer,
official, process, specialist;

generator, apogee, gas, gravitation, navigation, original, perigee, regulator;

fuselage, budget, dirigible, drainage, engineer, longeron, ogival, regime,
tonnage;

mechanism, character, chord, chronograph, epoch, mechanic, scheme,
techniques;

parachute, chassis, chauffeur, echelon , machine;

thermometer, author, cathode, isotherm, mathematics, method, theorem,
theory, zenith;

phase, diaphragm, graphic, philosophy, phonograph, phosphor, photography,
physics, sphere;

equivalent, equator, quadrant, quantitative, quartz;

maximum, approximation, axiom, complex, experiment, export, reflex.

2.3 Ilepeseoume npeonodicenus, obpawyas 6HUMAHUE HA Nepesood 21az2oaa to
be 6 paznuunvix ynxyusx.

a) 1. Engines of modern airplanes are in the wing. In case of
thin wing sections engines are in pod nacelles beneath the wing. 2.
The geometrically similar, model of the aircraft is in the centre of the
wind-tunnel working section. 3. The landing gear is under the fuselage.

b) 1. Mach number is the ratio of air speed to the local velocity
of sound. 2. Fatigue is not a new problem. In fact, it is a very old problem. 3. The
main parts of a vehicle structure are tanks, engine, guidance and payload

compartments. 4. The external source of heat is solar radiation. 5. The principal
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characteristics of the atmosphere are its density, temperature composition, and time
variations. 6. The most interesting feature of Saturn is the presence of the rings. 7.
The first principal objective of space flights is the scientific exploration of space,
the planets, and, later, the stars. 8. Decelerations are oppositely acting
accelerations.

c) 1. Air is compressible. 2. The density of Mercury is high. 3. Conditions
for life on Mars are not very favorable. 4. Above 30,000 feet oxygen equipment for
men is essential. 5. Jupiter is the largest of all planets. 6. Shielding of spaceships is
necessary, but the weight penalty is costly.

d) 1. The first task in the study of a rotor is to find the airflow surrounding it.
2. The aim of this paper is to illustrate the significance of the heating problem. 3.
The plan of the chapter is to present first a brief discussion of noise factor. 4. The
next problem is to maintain adequate cabin pressure. 5. The next step in the design
sequence 1s to estimate the major characteristics of the vehicles. 6. The purpose of
the landing gear is to support the airplane on the ground and provide take-off and
landing. 7. The purpose of the tail assembly is to stabilize the airplane.

e) 1. The airplane is to reach the point of destination in two hours. 2. This
new helicopter is to carry eight passengers. 3. These scientists were to take part in
the conference on vertical take-off and landing problems. 4. More experimental
results are to be obtained to reach definite conclusions. 5. Hydrogen is to be used
in several advanced propulsion systems. 6. The flight is to be made from Moscow
to Leningrad. 7. The resistance of the atmosphere is certainly not to be neglected.

f) 1. Air currents are constantly moving with respect to the Earth. 2. The
large missile-type booster was firing a piloted rocket-plane into space. 3. Final
launch preparations are conducted at the launch pad area. 4. The pilot in flight is
aided by a computer and the ground radar. 5. The surface of Venus is perpetually

shrouded by dense white clouds.

2.4 [lepeseoume npeonodicenus, oopawias BHUMAaHUe Ha nepesoo 21a20.1a to

have 6 paznuunvlx QyHKYUsX.
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a) 1. Mars has two very small satellites. 2. The Moon has a completely
airless environment. 3. Mercury has no satellite, so far as it is known. 4. The test
pilot must have a strong heart, good lungs, eyesight and hearing much above
average and quick reflexes. 5. Unlike the Earth, the Moon has no atmosphere.

b) 1. The aircraft mechanic has to make vibration measurements more
carefully. 2. On landing the undercarriage wheels have to take very large loads. 3.
Two kinds of antennas have to be designed specifically for space communications
applications. 4. The unknown velocity functions have to be determined from the
following conditions. 5. Designers and scientists have had to solve many of the
problems of flight in space. 6. Before flight the airborne equipment has to be
thoroughly checked.

c) 1. The reporter has already referred to the substantial variation in the
density of the atmosphere. 2. Many experiments have been carried out to control
the temperature distributions. 3. Attempts have been made to explain solar-flare
increases. 4. Turbojet engines have been built in many sizes, ranging from a few

hundred pounds of thrust to many thousands of pounds.

2.5 Hauoume 6 mexcme mooyns (abzaywl 11-14) necmanoapmuule 2nazovl.

Ha3zosume mpu d)Oprl IMUX 21acojlo8 U UX 3Ha4YeHue.

2.6 Hatioume 6 mexcme mooyna (abzayvt 5, 10 u 15) enaconvt to be
u to have. Onpederume ux QYHKYuO 6 npeonrodceHuu u nepeseoume Ha

PYCCKUUL A3bIK.

2.7  Omeemvme Ha 80NPOCHL K MEKCM)Y.

1. What turbo-prop aircraft is the biggest in the world? 2. What cruising
range has the An-24 Mark II aircraft? 3. How many passengers can the Be-30
aircraft carry? 4. At what speed does the Be-30 cruise? 5. When did the 11-62 go
into commercial operation? 6. What is the cruising speed of the 11-62? 7. When did

the 11-76 appear over Moscow for the first time? 8. From what runways can the 11-
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76 be operated? 9. What is the take-off weight of the 11-76? 10. What is the flight
altitude of the 11-76? 11. What is the cruising speed of the I1-16?

2.3 Moayas 3

Jlexcuko-epammamuyeckue memol ypoKa.

1 TlepeBoa TEPMUHOJIOTHYECKUX COYCTAHUH.

2 CrnoBa o0111ero KOpHS B aHTJIUHCKOM U B PYCCKOM SI3bIKaX.
3 ®yHkIMU 171aroyios to be u to have (moBTopeHue)

TepmuHbI

advisory route - 3aJaHHBI MapIIPyT

airframe - manep

attachment - kperienue

power unit - cuJIoOBasi yCTaHOBKA

design - KOHCTPYKIIUS; TPeIHA3HAYATh

scheduled route - MmapupyT peryisipHbIX

digital computer - udppoBas BEIUUCTUTEIBHAS MAIIMHA MTOJIETOB
ferry route - neperoHo4YHbIA MapHIPyT

flight deck - kabuna sxumaxa

gangway - IpoxoJ1 (MeXay psaamMu Kpece)

specific fuel consumption - yiebHbBIN pacxo/1 TOIJIMBA
start up — 3ammyckaTtb

structural design - pacuet Ha MPOYHOCTH

guide rail - peabcoBast HanpaBJsAOIIAS

tail unit - XBocTOBOE OTIEpPECHUE

intake - B031yx03a00pHUK

tail plane - xBocTOBOE OTIEpEHUE
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long distance flight - moneT Ha 60JBIITYIO JaTLHOCTH
multi-purpose aircraft - MHOTOIIEI€BOM CaMOJIeT
terminal airdrome - KOHEYHBIH a3POIPOM

thrust reverser - peBepc TATH

turbo-fan engine - TypOOBEeHTUISATOPHBIN JBUTATETH
nozzle - corio

performance characteristics - IeTHbIE JJaHHbBIE

piston-engined - aircraft camoJieT ¢ MOPIIHEBHIM JBUTATEIEM

Russian passenger aircraft
(continued)

Tupolev Aircraft

1 The magnificent planes built by the designers working under Andrei
Tupolev have long been world-famous. Back in the twenties and thirties his planes
performed several spectacular long-distance flights, including the first non-stop
flight from Moscow to the USA - across the North Pole. In 1956 the world's first
jet liner, the Tu-104, was introduced into service in the USSR. From it have been
developed the Tu-124, Tu-134, and Tu-154 civil airliners.

2 The Tu-134, designed for hauls between 600 and 3,200 kilometers, is
powered by two outboard turbo-fan engines, each with a thrust of 6,800 kilograms.
This power, combined with the powerful mechanization of the "clean" wing, and
the advanced aerodynamic design, give the plane excellent take-off and landing
characteristics. Its maximum fuel load is 13,500 kilograms, its maximum take-off
run 2,100 meters.

3 The positioning of the engines in the tail unit of the fuselage and the well-
thought-out attachment have reduced the level of noise and vibration in the
passenger cabin (seating 72 passengers) below the accepted international
standards.

4 The Tu-154 is a multi-purpose jet aircraft designed for routes from 500 to

5,500 kilometers and is available in an economy version (seating 158 to 164
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passengers), tourist-class version (seating 146 to 152 passengers), and a combined
first-class and tourist version (providing 24 first-class seats and 104 tourist-class
places).

5 The aircraft is powered by three rear-mounted engines, two located at the
base of the tail and one in the fin. Each develops a thrust of 9,500 kilograms.
Specific fuel consumption at cruising speed at an altitude of 10,000 meters is 0.79
kilograms per kilogram of thrust per hour. Its normal take-off weight is 80 tons.

6 This airliner can fly on two engines without losing altitude and can
continue flight at altitudes under 5,000 meters on only one engine. The airframe
has great structural strength, all main systems are duplicated, and some are
triplicated.

7 The finish of the passenger saloons meets all the demands of modern
industrial design. The ventilation, pressurization, and heating systems provide a
pleasant microclimate, while the high cruising speed of 1,000 kph and the rear
positioning of the engines practically eliminate noise and vibration on the
passenger deck.

8 To enable the aircraft to operate from underequipped airdromes, -the Tu-
154 has been fitted with an auxiliary power unit to start the engines and provide
air-conditioning to the cabins while grounded, and for checking systems without
starting up the main engines; also, with a fuel tank filling system, and a semi-
automatic system for loading and unloading containers of baggage.

9 The transport version of the Tu-154 can carry 30 tons of cargo over 1,700
kilometers. It has a freight door on the port side measuring 2,100 millimeters by
3,400 millimeters. Guide rails for loading containers or separate items of freight up
to 4 tons weight, are provided on the reinforced floor of the hold.

10 The flight-control, navigational, radio, and electronic equipment of the
Tu-155 ensure automatic control of flight in any weather conditions and automatic
approach for landing. The crew of the aircraft consists of three men. Provision is

made on the flight deck, however, for a navigator and an additional pilot.
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11 The supersonic, intercontinental Tu-144 airliner has ushered in the era of
supersonic passenger flight. The airliner has no tail plane since its variable-
geometry swept-back wing gives it good stability and control at both subsonic and
supersonic speeds. Its cruising range of 6,500 kilometers enables the plane to cover
the distance between Moscow and Khabarovsk in three hours.

12 The Tu-144 has two passenger saloons, one accommodating 18 first-
class passengers, and the other 80 tourist-class passengers. The first-class cabin,
however, can be converted without difficulty to accommodate 40 tourist-class
passengers. For summer flights of under two hours' duration it is possible to re-seat
the plane for 130 to 135 passengers.

13 The crew for the supersonic Tu-144 includes two pilots and a flight
engineer. The nose section of the fuselage can be depressed for better visibility
during take-off and landing, and the location of the equipment section immediately
behind the flight deck facilitates access to assemblies during flight and for preflight
servicing.

14 The plane is powered by four separately controlled turbojets whose air
intakes are automatically adjusted to flight conditions and whose nozzles are also
adjustable. Each engine is fitted with a thrust reverser. All these features ensure
very economical operation and full flight safety. A semi-automatic system for
loading baggage is fitted, which greatly reduces turnaround time. Operationally
tested high-strength aluminum alloys and titanium are used in the aircraft's
construction.

Yakovlev Aircraft

15 The Yak-40 has been designed by the design bureau working under
Alexander Yakovlev. It 1s designed to replace the obsolescent fleet of piston-
engined aircraft. It is equipped with reliable engines, collapsible passenger
gangways and all-weather round-the-clock navigation equipment.

16 Characteristics: overall length - 20 m, wing span - 25 m, wing area - 70
sq. m, maximum range - 1,650 km, cruising speed — 550-600 km/hr, flying altitude
- 4,000-6,000 m, payload - 2,500 kg, seats (main version) - 24, seats (tourist
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version) - 31, take-off and landing run - 340-360 m, power plant-3 engines, each
developing a thrust of 1,500 kg.

17 17. It is a fact that operating aircraft from unpaved airfields is
characterized by certain specificities. These have been considered in the design.
The Yak-40 engines are arranged at a sufficient height from the ground. The air
intakes are so arranged that the wing protects the engines from pebbles and mud
thrown up from the ground by the undercarriage wheels. The pressure in the tires
does not exceed 4 kg per sq. cm. This makes it possible for the aircraft to take off

from runways whose hardness is about 5 kg per sq. cm.

YupaxHeHus

3.1 [Ilepeseoume cnogocouemanus co CReOVIOWUMU MEPMUHAMU U3
mexcma. airdrome, characteristics, design, equipment, load, route.

Civil airdrome, helicopter airdrome, landing airdrome, main airdrome,
marine airdrome, reserve airdrome, sea airdrome, terminal airdrome, underground
airdrome, water airdrome;

aerodynamic characteristics, air characteristics, aircraft characteristics, flight
characteristics, flying characteristics, landing characteristics, maneuvering
characteristics, military characteristics, performance characteristics, take-off
characteristics;

aerodynamic design, clean aerodynamic design, poor aerodynamic design,
structural design, wing section design;

aeronautical equipment, aircraft equipment, airfield equipment, airport
equipment, aviation equipment, emergency equipment, navigation equipment,
training equipment;

aerodynamic load, air load, cargo load, commercial load, flight load, fuel
load, full load, passenger load, pay load, useful load;

advisory route, air route, domestic route, ferry route, intercontinental route,

passenger route, scheduled route.
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3.2 Haszosume pycckue cnosa, umeiowue oouuli Kopewb co Ciedyrouumu
AHSULLCKUMU CIOBAMU.

parameter, center, cylinder, filter, manometer;

propeller, adapter, booster , container, emitter;

accumulator, collector, commutator, compressor, detector, generator,
indicator, modulator, regulator;

classification, approximation, communication, gravitation, ioni-sation,
navigation, operation, orientation , vibration;

correlation, accumulation, calculation, circulation, modulation;

transmission, commission, discussion, emission, precession;

corrosion, collision, diffusion, division , erosion;

aeronautics, acoustics, astronautics, dynamics, electronics, technics, statics;

astronomy, artillery, chemistry, geometry, philosophy, energy, laboratory,
theory, trajectory;

aluminium, calcium, cadmium , plutonium, radium, strontium, vanadium,;

profile, automobile, console, dipole, module.

3.3 Ilepeseoume npeonodicerus, oopawas BHUMAHUE HA NEPEBo0 21d20l08 to
be u to have 6 pasnuynvix yHKYUsX.

1. Compared with Jupiter, Saturn is somewhat smaller and less dense. It
rotates more slowly, and its axis of rotation is much more inclined to its orbit. Its
distance from the Sun is twice that of Jupiter. 2. The digital computer is the most
powerful ally of our thinking available at present. 3. Titanium has a melting point
of 3074°F. 4. Laser using very powerful and narrow beams of light is a promising
means of communication. 5. The purpose of the wing is to support the aircraft in
the air. 6. At present, one of the two planned launch pads are under construction,
and design of the other is nearing completion. 7. The modern airplane has evolved
from a primitive structure of wood, wire, fabric and dope to a very complex

structure. 8. In the latest three-engined airplanes two engines are mounted on each
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side of the aft fuselage and one engine is inside the extreme rear of the fuselage. 9.
In the past wood has been widely used in aircraft construction. 10. The cause of the
boundary layer is the friction between the surface of the wing and the air. 11. The
control of all international and world records is through the medium of the
International Astronautical Federation. 12. Instruments necessary for space
experiments have to have high sensitivity.13. The Earth is wider at the equator

than it is at the poles.

3.4 Haiioume 6 mexcme Mmooyns (abzayvl 6-10) HecmanOapmmbie

enazonwl. Hazoeume mpu d)Op]l/lbl amux 2i1acojlos U UxX 3Hd4eHue.

3.5 Hatioume 6 mexcme mooyna (absaywvl 11 u 12) 2nazonwi to be u to have.
Onpedenume  ux  @QyHKYyuro 8  NPEONOMNCEeHUU U  nepeseoume  Ha

PYyCccKuUll A3bIK.

3.6 Omseemvme Ha 60npocvl K mexcmy) .

1. When was the Tu-104 introduced into the service? 2. What versions is the
Tu-154 available in? 3. What engines is the Tu-154 powered by? 4. What is the
normal take-off weight of the Tu-154? 4. What airliner has ushered in the era of

supersonic passenger flight? 5. What is the cruising range of the Tu-154 airliner?

2.4 Mopyan 4

Jlexcuxo-epammamuyueckue memvl:

1 TlepeBoa TEPMUHOJOTUYECKHUX COYETAHUM.

2 CrnoBa o011ero KOpHs B aHTJIMICKOM U B PYCCKOM SI3bIKaX.

3 Bpemena rpynnsl Indefinite, Continuous, Perfect u Perfect Continuous

JNIEUCTBUTEIBLHOTO 3aJI0Ta.
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TepMuHBI

accommodate - pa3meniaTh

payload - mose3Has Harpy3Ka

coaxial rotors - cooCHbIE HECYIITE BUHTHI

piston engine - MOPITHEBOW JBUTATENb

cut out - BEIKJIFOYATh (O8ueameinnv)

strut - cTolKa; MoJKOC

free-turbine engine - ABUraTeIH CO CBOOOIHON TYPOUHOM
suspension platform - moaBecHas miuatdopma
hinged seat - oTKUIHOE CHUICHBE

tail rotor - XBOCTOBOI BUHT

life-support system - cuctema >ku3HeooecreyeHust

touchdown - mpuzemiieHue; kKacaHue

Russian helicopters

Kamov Helicopters

1 Long experience in Russia with helicopters with coaxial rotors has proved
their main advantages - great maneuverability, small size, high payload, and great
effectiveness. The coaxial system has also enabled the designers to dispense with a
tail rotor (which usually consumes about 10 per cent of the power developed by the
engine).

2 These qualities are particularly in evidence in the Ka-26 multipurpose
helicopter developed by Nikolai Kamov's group of designers.

3 For passenger and freight carriage a comfortable cabin can be fitted with
heat and sound insulation and a heating and ventilation system. In this version the
helicopter seats six passengers with their baggage, while a seventh passenger can
be accommodated beside the pilot. The deck of the cabin is fitted with a hatch
through which passengers can be embarked or landed by the machine's hoist

without touchdown.
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4 The Ka-26 is adapted for crop spraying by replacing the cabin
with a 900-litre plastic-glass tank for liquid insecticides and weed-killers, with a
maximum rate of spray of ten liters per second. For bulky loads up to 900
kilogram’s, the helicopter can be fitted with a suspension platform; and as a "flying
crane" for construction jobs, and to carry tubes, containers, and other large-sized
loads up to 900 kilograms for short distances, it is fitted with a cargo sling and
hook.

5 The Ka-26 is powered by two reliable and economical air-cooled, 9-
cylinder piston engines, each rated at 325 hp. Average fuel consumption at cruising
speed is between 210 and 230 grammas per horsepower per hour. In the event of
failure of one engine, the helicopter can continue horizontal flight; if both engines
cut out it descends and lands safely by autorotation. With two auxiliary fuel tanks
the machine has a range of 1,200 kilometers.

6 The crew of the helicopter normally consists of the pilot only, but
provision can be made for dual controls, if required. The radio and navigational
equipment fitted permits the Ka-26 to be used round-the-clock in any kind of
weather. The latest reliable and durable materials are extensively used in its
construction, the rotor blades, for example are made of glass plastic.

Mil Helicopters

7 The team of constructors led by Mikhail Mil is well known around the
world for their helicopters.

8 The V-8 helicopter is built in two versions - all-passenger, and
combination passenger/freighter. The first accommodates 28 to 32 passengers in
soft, comfortable seats. Large rectangular windows, giving a good view, an
efficient system of air conditioning, ventilation and heating, a low level of
vibration, and excellent sound insulation provide comfortable, non-fatiguing flight.
The passenger/freighter version has a hold of 23 cubic meters for four tons of
cargo and is fitted with 24 hinged seats along the sides.

9 A special hatch and on-board steps are provided at the stern end of the

cabin. Large-dimension loads can be carried by means of a special sling. Both
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versions of the V-8 can be quickly converted for medical use carrying 12
stretchers, with a seat for a medical attendant.

10 The navigational equipment installed, auto-pilot, and deicing system
enable a crew of two to operate the helicopter day or night and in any kind of
weather. Its designed cruising speed is 250 kph with a take-off weight of 11.1 tons,
and 220 kph with a weight of 12 tons. Its cruising range at 11.1 tons (with 2.6 tons
of payload) is 455 kilometers, and at 12 tons (with 3.45 tons of payload) 440
kilometers.

11 The Mil team has also developed a family of heavy helicopters - the Mi-
6, V-10, and V-10K.

12 The Mi-6 - the biggest and most powerful helicopter in the world - holds
fourteen world records and has been called the "king" of helicopters in the Western
press. It can be used for all types of operation. In its transport version it has a cargo
hold of 80 cubic meters, big enough to accommodate an omnibus or outsize freight
measuring 11.5x2.3x2.6 m and weighing up to 12 tons.

13 In addition, it is fitted with external suspension equipment and can carry
8-ton spans, bridges, or other bulky loads. Hinged seats along the sides of the hold
provide accommodation for 65 passengers where required. It can also be quickly
converted for ambulance service, with accommodation for 41 stretchers.

14 The Mi-6 is powered by two 11,000 hp turbo shaft free-turbine engines.
The turbines allow the revolution speed of the main rotor to be altered
independently of the operating speed of the engines.

Output at each speed remains unchanged up to an altitude of 3,000 meters
even in high atmospheric temperatures. Its navigational equipment, improved radio
apparatus, and automatic pilot ensure safe flying in adverse weather conditions,
day or night.

15 The Mi-6 is served by a crew of five, develops a maximum speed of 300
kph and has a cruising speed of 250 kph. With a fuel load of 9,805 kilogram’s, it

has a cruising range of 1,050 kilometers.
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16 A successor, to the Mi-6 was developed in the V-10 in 1965. It has set
two world records by lifting 25 tons of cargo to an altitude of 2,830 meters, and
five tons to an altitude above 7,000 meters.

17 The V-10 helicopter has a four-strut undercarriage with a track of more
than six meters and a ‘ground clearance of 3.75 meters. Outsize loads weighing to
15 tons can be lifted on a special platform (8.5 mx x3.5 m) attached beneath it by
special hydraulic grips. In addition, it is fitted with special suspension gear for
transporting loads up to eight tons.

The freight hold has a capacity of 60 cubic meters and is fitted with 28
hinged seats. The V-10 is operated by a crew of three. In field conditions its main
engines are started by a turbo-generator.

18 The V-10K is a short-legged variant of the V-10. It can lift to 11 tons of
cargo attached to a long steel cable. An additional cabin fitted under the fuselage
enables the pilot to control the helicopter during erection work and to watch the
behavior of suspended cargo.

19 A special automatic pilot maintains the machine in a definite position to

prevent the cargo swinging and thus reduces erection time.

YnpaxHeHus

4.1 Ilepeseoume crosocouemarnus co CredyioWuUMu mepMuHamu U3 mexkcma:
blade, helicopter, hold, rotor, seat, tank, undercarriage.

airscrew blade, all-metal blade, fixed blade, helicopter blade, main-rotor
blade, propeller blade, rotor blade;

all-purpose helicopter, ambulance helicopter, amphibious helicopter, civil
helicopter, commercial helicopter, compound helicopter, high-performance
helicopter, hospital helicopter, jet helicopter, marine helicopter, multipurpose
helicopter, one-man helicopter, production helicopter, research helicopter, single-

seat helicopter, training helicopter, transport helicopter;
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baggage hold, cargo hold, forward hold, freight hold, luggage hold, nose
hold, rear hold;

coaxial rotors, folding rotor, front rotor, helicopter rotor, high-speed rotor,
lifting rotor, main rotor, rear rotor, single-bladed rotor, three-bladed rotor, twin-
bladed rotor;

belt seat, cabin seat, cockpit seat, ejection seat, forward-facing seat,
rearward-facing seat, tip-up seat, triple seat, twin seat;

fuel tank, gas tank, gasoline tank, liquid tank, oil tank, oxidant tank, oxidizer
tank, oxygen tank, petrol tank;

bicycle undercarriage, fixed undercarriage, hydro ski undercarriage, main
undercarriage, nose undercarriage, retractable undercarriage, seaplane
undercarriage, ski undercarriage, ski-wheel undercarriage, tail undercarriage,

tricycle undercarriage, wheel undercarriage.

4.2  Haszosume pycckue cnosa, umeroujue oouuli KOpeHsv co C1edyiouumu
AHSUILCKUMU CIOBAMIU.

stabilize, centralize, localize, normalize, specialize, standardize;

modify, classify, electrify, gasify, identify, intensify, qualify

vibrate, demonstrate, evacuate, integrate, regulate, simulate, ventilate;

active, effective, extensive, negative, passive, primitive, positive;

experimental, continental, functional, global, local, orbital, radial, universal,
visual;

electrical, cosmic, conical, mechanical, technical, theoretical, automatic,

hydraulic, metallic, seismic.

4.3 Ilepeseoume npeonodxcenus, obpawasi GHUMAHUE HA NEPesoo
CKA3YeMbIX,  BbIPAICEHHBIX  21A20NAAMU 6  PA3IUYHBIX — BPEMEHAX  2PYnnbl
Indefinite doelicmeumenvroco 3an02a.

1. The term "moon" denotes, in general, a natural satellite of any planet. 2.

The Moon shows only one face to the Earth. 3. Air flows over and under the wing
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of an airplane. 4. The rocket engine does not take in any atmospheric air. 5. The
decrease in air density results in a corresponding decrease of air pressure. 6.
Galileo discovered the telescope in 1609.7. K. E. Tsiolkovsky, the father of
Russian astronautics, gave solutions concerning the weightless state before the turn
of the century. 8. On October 4, 1957, the Soviet Union put Sputnik I into orbit. It
weighed 184 pounds and travelled in an elliptical orbit. 9. Space flights to the
Moon open the possibility of flight to near-by planets. 10. The manned orbital
laboratory will weigh several hundred tons. It will rotate slowly to provide an
artificial gravity field. It will provide a unique capability for a great number of
experiments. 11. Satellite investigations will refine our understanding of the
gravitational attraction of the Earth. 12. Interplanetary flights will be essentially the
same as trips to the Moon. 13. In this section we will discuss jet propulsion

systems. 14. Experts will watch a trial firing of a ballistic missile.

4.4 llepeseoume npeonodxcenus, ooOpawas 6HUMAHUEe HA Nepesoo
CKA3YeMbIX, BbIPANCEHHBIX 2NIA20AMU 8 PA3IUUHBIX epemenax epynnvl Continuous
OelicmeumenbHo20 3a102d.

1. At present the design of the aircraft is nearing completion. 2. During
rotation, two basic forces are acting upon the main rotor blades of the helicopter. 3.
Titanium alloys are finding extensive applications as structural materials in
aircraft. 4. Fatigue of materials is assuming more and more importance. 5.
Scientists are trying to develop new means of communication. 6. Some stars are
moving away from the Earth, and some towards the Earth. 7. Space flight is no
dream of the distant future. It is happening already every day. 8. The equipment on
board the space station is functioning normally. A special command and measuring
complex is controlling the flight of the automatic station. 9. Many volunteers are
subjecting their bodies to "g" forces in the cabins of centrifuges. These tests are

"

giving information about man's reaction to "g" force. 10. Some scientists are

working to improve pressure suits. Others are working to improve ejection
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techniques. 11. Witnesses reported that the airplane was flying east and then turned

and started to fly west. At that moment the plane was flying at a constant speed.

4.5 Ilepeseoume npeonodicenus, obdpawas 6HUMAHUE HA Nepedoo
CKA3yembvlX, BulpadiceHHbix enaconramu 6 Present Perfect u Present Perfect
Continuous deticmeumenbHo20 3a1024.

a) 1. Wind tunnels have played an important part in the development of
airplanes. 2. The main objective of every aircraft designer has always been - "more
thrust - less drag" and "more lift - less weight". 3. This new experimental airplane
has reached speeds more than 4,000 mph and altitudes above 125,000 ft. 4. The
thin wall has become the most important structural element of advanced aircraft,
missiles, and space vehicles. 5. Aerodynamic forces during the launch flight are of
great concern and have been the cause of many launch failures. 6. Several hundred
years of telescopic exploration of the universe have resulted in the cataloguing,
naming, and numbering of thousands of the observable millions of stars. 7. The
rapid advances in the field of astronautics have made possible the serious planning
of space exploration. 8. Cosmic rays have played a tremendous role in nuclear
physics since their discovery early in this century. 9. The computer has brought
about the most profound revolution in our scientific processes since the appearance
of the homo sapiens. 10. From the earliest clays of science fiction, manned space
travel has been the goal of astronautics.

b) 1. Since the launching of the first man-made satellite, scientists all over
the world have been discussing the vital question of re-entry. 2. During recent
years the problem of re-usable space vehicles has been attracting much attention. 3.
Over the past decade the laboratory has been developing different life-support

systems.

4.6 Hatioume 6 mexcme mooyasa (abzay 10) necmanoapmmuvle 21a20bl.

Hazosume mpu d)Oprl amux 2nacol06 U ux 3Haverue.
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4.7 Hauoume 6 mexkcme mooyra (ab3zayvr 7-9) enaconvt to be u
to have. Onpederume ux QYHKYUO 6 nNpPeoodNCeHUU U nepegeoume Ha

PYCCKUlL A3bIK.

4.8 Omeemvme Ha 60NPOCHL K MEKCM) .

1. What are the main advantages of helicopters with coaxial rotors? 2. By
what engines 1s the Ka-26 helicopter powered? 3. What is the range of the Ka-26
with two auxiliary fuel tanks? 4. What materials are used in the Ka-26
construction? 5. In how many versions is the V-8 helicopter built? 6. What
provides comfortable, non-fatiguing flight in the V-8 helicopter? 7. What are the
main characteristics of the V-10 helicopter? 8. What helicopter is the biggest and
most powerful in the world? 9. What ensures safe flying of the Mi-6 helicopter in

adverse weather conditions? 10. What undercarriage has the V-10 helicopter?

2.5 Moayas 5

Jlexkcuko-epammamuueckue memoi:

1 ITlepeBoa TEPMUHOIOTUYECKUX COYETAHUM.

2 CnoBa 00111ero KOpHS B AaHTJIUHCKOM U B PYCCKOM SI3BIKaX.

3 CornocTraBiieHUE TJIarojIbHOTO YIIPABICHUS MPEIJIOraMy B aHTJIMHACKOM U B
PYCCKOM SI3bIKax (ACHCTBUTEIIBHBIN 3aJ10T).

4 TlepdhexTHbIN HHPUHUTHUB B COYETAHUU C MOJAITHHBIMH TJIaroJIaMu

TepmuHbI:
accessories - BCIIOMOraTelIbHbIE arperaThl
off cabin - xopmoBas kabuHa

airfoil - mpodune kpeLTa
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aspect ratio - OTHOCUTEIBbHOE Y/ITTHHECHHE
brace - pacuanka

cantilever - KOHCOJIb

component - arperar

continuous aileron - Hepa3pe3HOit AIIEPOH
electric aileron - ¢ 3MeKTPONPUBOIOM
elevator - pyJib BBICOTHI

empennage - XBOCTOBOE OIEPEHHE

flight control - cuctema ynpaBieHusI caMOJIETOM
floatation gear - MOIMJIaBKOBOE 1IACCH
framework - pama

in-flight trimming - 6GanaHcupoBKa B noJeTe
control stick -pydka ynpapieHus

cowling - kanoT

landing gear — maccu

dihedral - monepeunoe

lift - nogpemMHuaga cuia

diving rudder - pysb BBICOTBI

lifting surface - Hecy1ast TOBEPXHOCTH

drag - 1060BOE CONPOTHUBIICHHE

mount - yCTaHOBKa

nacelle- MmoToroniona

rudder - pynp HampaBICHUS

pitch - TaHrax; BBINOJHAThH JBUKEHUE TaHTAXKA
pontoon - IOIIaBOK

trailing edge - 3aaHss KpoMKa

power plant - TBUTaTENh; CUIIOBAsI yCTAHOBKA
vorticity - 3aBUXPEHHOCTh

yaw rudder - pysb HanpaBJICHUS

reposition - H3MEHSTH MOJ0KCHUE
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up-going aileron - OTKJIOHSIOIIUICS BBEPX JIEPOH
Airplane components

1 The major components of airplanes can be divided into six main parts:
fuselage, wings, empennage, flight controls, landing gear or floatation gear, and
nacelles. (See Fig. 1.)

2 The fuselage is the main body of the airplane and contains the pilot's
compartment (cockpit) and passenger and baggage compartments. The cockpit
contains the flight controls and instruments. The larger part of the fuselage

contains passenger seats or cargo space and usually some provision for baggage.

8

f
|F

Figure I — Turbojet Airplane Components
1- elevator; 2- stabilizer; 3 - engine nacelle; 4 - aileron; 5 — wire; 6 - housing; 7 -
leading edge flaps; 8 - fuselage; 9 - fin; 10 - rudder; 11 - main undercarriage

wheels; 12 - nose wheels; 13 - crew's canopy
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3 The wings are the main lifting surfaces which support the aircraft in
flight, and they are attached to a strongly-built or stressed section of the fuselage.

4 The empennage, more commonly known as the tail section, consists of a
vertical stabilizer and rudder and the horizontal stabilizer and elevators.

5 The three basic flight control surfaces are the ailerons, the elevators, and
the rudder.

6 The ailerons are located at the trailing edge and near the tips of the
wings. When one is raised, the other lowers, and the airplane banks or rolls. The
lowered aileron increases lift causing the wing to rise, while the raised aileron
reduces lift, causing that wing to drop. These modifications to the airfoil impose
additional drag. The lowered aileron presents a relatively greater amount of drag
than the raised aileron, resulting in a tendency to skid. To overcome this, a
differential control mechanism causes the up-aileron to move a greater distance
than the down-aileron for a given control movement.

7 The elevators are hinged to the horizontal stabilizer and control the
airplane's movement up and down about the lateral axis. When the control stick is
moved forward, the elevators lower, and the airplane dives, and vice versa.
Because more force is necessary to climb than to descend, on most airplanes the
maximum number of degrees the elevators can be raised is greater than the
maximum number of degrees they can be lowered. Thus, the stick can be pulled
back farther than it can be pushed forward. Where necessary, the pilot is aided in
moving this control by a differential mechanism. Many newer aircraft possess a
different method of controlling pitch. This method combines the horizontal
stabilizer and the elevators into a single surface known as the controllable
horizontal tail. This surface gives easier maneuvering of the aircraft at transonic
speeds. The whole surface can be repositioned from the cockpit when in-flight
trimming 1S necessary.

8 The rudder is hinged to the vertical stabilizer (fin), and it controls the
movement of the airplane around the vertical axis. The right pedal moves the

rudder and the aircraft to the right. The left pedal works similarly.
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9 The main landing gear or wheels are attached by struts and
braces to the fuselage and often to the wings outboard of the fuselage.
Usually a smarter wheel supports either the nose or tail of the airplane.

10 Flotation gear for landing on water consists of pontoons or floats. Some
airplanes are equipped with skis for landing on snow.

11 Nacelles are compartments housing the power plant or engine and its
accessories. The nacelle 1s usually covered with a detachable cowling and contains

a framework or engine mount which is attached to the fuselage or airframe.

YupaxHeHus

5.1 Ilepesedume crnosocouemanusi co CAeOVIOWUMU MEPMUHAMU U3 MEKCNA.:
aileron, cabin, elevator, flap, fuselage, landing gear, nacelle, pod, rudder,
stabilizer, wing:

balanced aileron, continuous aileron, down-going aileron, drooped aileron,
electric aileron, external aileron, fixed aileron, lowered aileron, moved-up aileron,
outer aileron, powerful aileron, power-operated ailerons, simple aileron, slotted
aileron, tapered aileron, unbalanced aileron, up-going aileron, wing-tip aileron;

aft cabin, air-conditioned cabin, airtight cabin, baggage cabin, cargo cabin,
clear-view cabin, closed cabin, conditioned cabin, crew cabin, enclosed cabin,
hermetic cabin, luggage cabin, open cabin, passenger cabin, pilot's cabin, pressure
cabin, pressurized cabin, single-seat cabin, soundproofed cabin, two-seat cabin;

down-elevator, lowered elevator, outer elevator, up-elevator; brake flap, full-
span flap, high-lift flap, landing flap, lowered flap, manually operated flap;

aft fuselage, center fuselage, drooping-nose fuselage, front fuselage, lift
fuselage, monocoque fuselage, pressurized fuselage, rear fuselage, round fuselage,
semimonocoque fuselage, sharp-nosed fuselage, soundproofed fuselage, supersonic
fuselage, upper fuselage;

bicycle landing gear, extended landing gear, fixed landing gear, four-wheel

landing gear, multiple-wheel landing gear, nonretractable landing gear, nose-wheel
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landing gear, retractable landing gear, single-wheel landing gear, ski landing gear,
tail-wheel landing gear, tricycle landing gear, wheeled landing gear;

cockpit nacelle, engine nacelle, inboard nacelle, inner nacelle, outboard
nacelle, outer nacelle, pod nacelle, single-engine nacelle, two-engine nacelle;

cargo pod drop pod, engine pod, jet pod, nacelle pod, passenger pod, power
pod, rocket pod, under fuselage pod, under wing pod, wing-mounted pod, wing-tip
pod;

aerodynamic rudder, diving rudder, electric rudder, fixed rudder, neutralized
rudder, yaw rudder;

adjustable stabilizer, horizontal stabilizer, mechanical stabilizer, movable
stabilizer, vertical stabilizer;

arrow wing, cambered wing, cantilever wing, crescent wing, delta wing,
dihedral wing, double-cambered wing, double-delta wing, high wing, high-aspect-
ratio wing, high-lift wing, highly swept wing, high-speed wing, lifting wing, long
wing, low wing, low-aspect-ratio wing, low-drag wing, low-lift wing, low-
mounted wing, low-speed wing, main wing, minimum-drag wing, multispar wing,
nonlifting wing, one-piece wing, port wing, sharp leading-edge wing, single-spar
wing, starboard wing, straight wing, subsonic wing, supersonic wing, swept wing,
sweptback wing, swept forward wing, tapered wing, transonic wing, upswept

wing, untapered wing, zero-aspect-ratio wing, zero-span wing.

5.2 Hazoseume pycckue cnosa, umeiowue odOwull KOpeHb CO Cre0Viouumu
AHSUIICKUMU CLOBAMIUL:

aviator, cosmos, instrument, material, meridian, meteor, moment, motor,
proton, radiator, start;

problem, attack, bomb, cabin, chord, comet, mass, matrix, orbit, platform,
rocket;

atmosphere, amplitude, capsule, figure, machine, minute, molecule, phase,

structure, turbine, zone;
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aeroplane, aerodrome, anode, biplane, cosmodrome, course, ellipse,

gyroscope, meteorite, parachute, satellite.

5.3 Ilepeseoume npeonodicenus, obpawas 6HUMAHUE HA NePesoo
CeOVIOWUX 21201108 8 PA3IUUHBIX BPeMeHax 0elCmeUmeIbHO20 3a1024.

to affect sozdeticmeosams na; to approach npubauscamovca k; to encounter
cmanxkueamuca ¢, exooums 6; to follow credosams 3a; to influence grusameo na; to
mention ynomunams o; to orbit epawamvca eokpye; to enter exooums 8;
ebix0oumv Ha; to rely nonacamocs ua.

1. Science affects our life today and tomorrow. 2. The rotation of the Earth
affects the movement of the air. 3. Changes in air density affect the flight of an
airplane. 4. Many factors affect the heating of a missile. 5. The airplane
approached the runway and landed safely. 6. Under these conditions the Reynolds
number approaches very large values. 7. When a spaceship encounters the
atmosphere, the friction of the gas molecules against the surface of the ship
generates heat. 8. The artificial satellite entered the Earth's atmosphere and burned.
9. At a preset time the artificial satellite entered the orbit around the Moon. 10. The
reentry phase of the space vehicle flight follows a ballistic trajectory. 11. The fluid
follows the contour of the tank very closely. 12. The selection of the propulsion
engine influences the over-all characteristics of the vehicle. 13. On October 4,
1957, the event occurred that will greatly influence the future of all mankind. This
event will affect us not only from a technical, scientific and military point of view,
but also socially, politically and economically. 14. The previous reporter did not
mention the following details of the inertial guidance system. 15. The Moon orbits
the Earth about once a month. 16. As the spacecraft orbits the Earth, the centrifugal
force balances the force of gravity. 17. Unmanned spacecraft rely completely on -

automatic instrumentation to gather scientific data.

5.4 Ilepegeoume npeonodicenus, oobpawas 6HUMAHUE HA Nepesoo

nequelcmﬂoeo I/IH@MHL{I’I’ZUGCZ 6 COYEeMAaHUU ¢ MOOANbHLIMU 2]IA20NAMU.
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1. The aerodynamicists must have carried out the aerodynamic analysis of
the aircraft. 2. Some of the largest meteorites, such as the Sikhote-Alin meteorites
of 1947, must have had masses of 70 tons or more when they entered the Earth's
atmosphere, and the meteorites that created some of the large craters, such as the
one in Arizona, must have been even bigger. 3. The dark side of Mercury may
have been one of the coldest places in the solar system. This situation must have
produced some very interesting effects on the geology of the planet. 4. The pilot
may have lost the control. 5. Viscous forces may have produced vorticity. 6. As
you may have learned at school, the speed of sound in air varies with the
temperature. 7. Most readers may have heard of the variety of ideas to produce

artificial gravity.

5.5 Haiioume 6 mexcme mooynsa (abzay 6) HecmanHOapmHuvie 21A20NbL.

Ha3zosume mpu d)Oprl IMUX 21acojios U UX 3Ha4eHue.

5.6. Hatioume 6 mexcme mooyns (abzaywl 7-11) enazon to be. Onpedenume

€20 (QYHKYUIO 8 NPeONIodHCeHUU U nepesedume Ha PYCCKULL A3bIK.

5.1. Omeembvme Ha 80NPOCHL K MEKCNLY.

1. What are the major components of an airplane? 2. What does the fuselage
contain? 3. What are the wings attached to? 4. What does the empennage consist
of? 5. Where are the ailerons located? 6. What do the elevators control? 7. What
does the rudder control? 8. What supports the nose or tail of the airplane? 9. What
are some airplanes equipped with for landing on snow? 10. What do nacelles

house?
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2.6 MoayJan 6

Jlexcuko-zpammamuyeckue memoi.:

1 TlepeBOoa TEPMUHOJIOTMYECKUX COUETAHUN.

2 CnoBa 0011eT0 KOPHS B aHTJIMICKOM U B PYCCKOM SI3bIKaX.

3 CinoBa, oOpa3oBaHHbIE ITyTEM KOHBEPCHH, UYEPEIOBAHUS yJAapEHUs, Yepe-
JIOBaHHUH 3BYKOB.

4 PaznuyHble BpeMeHa JIEHCTBUTEIILHOTO 3aJioTa (Ho8mopeHue)

TepMmunbI:

board - mogHUMAaTHCSA Ha OOPT

bogie - Tenexka 1maccu

brake - Topmo3

check pilot - neTunk-uHCIEKTOP

fail - oTka3bIBaTh; BHIXOJAUTH U3 CTPOS
flap - 3akpbLIOK

flight engineer - OopTuH)KEHEP

fore and aft axis - npononbHas och
ingest - 3acachIBaTh

jet efflux - peakTuBHas cTpys
reaction control jet - cTpyHHBII pyJb
roll - kpeH; IBUKEeHHE KpeHa

safety belt - mpuBsI3HOI peMeHb
section - CeKIHs; OTCEK; CEUCHUE
shield - 3ammmars

span - pa3max

spoiler - uaTEpIIETITOD

steady - ycTaHOBUBIIUICS

steer - I0OBOpaYNBaATELCS
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tip-up seat - OTKMJIHOE CHJICHbE
tricycle - TpexkonecHbIi

yYaw - PBICKAHUC,; IBUKCHHUC PBICKAHHA

The TU-154 aircraft design

1 To illustrate the modern aircraft design the Tu-154 aircraft is used.

2 The Tu-154 is a short-haul aircraft equipped with three turbo-fan engines.
They are situated at the tail, two outside and one inside the fuselage with the air
intake above.

3 There are several advantages obtained from grouping the engines tightly
round the fore and aft axis of the airframe. For example, if an engine fails, the roll
and yaw moments are reduced to a minimum. Also, the wings are kept
aerodynamically "clean" and the designer has simpler lift and drag problems, and
the whole span of the wings can be used to take such wing-shape altering devices
as flaps and slats.

4 There are also several advantages in having the engines right at the back
of the airframe. The engines have less area of fuselage to damage with the force
and temperature of the jet efflux. Because they are high off the ground and
shielded by the wings from material thrown up by the wheels, the engines are less
likely to have water and stones ingested. Finally, passengers in the cabin do not
hear so much engine noise.

5 The wings are constructed on a framework of three main spars. The
ailerons are normally effective at cruising speeds but are assisted by the outer
spoilers at lower speeds. The middle spoilers are used as air brakes in flight, and
the inner spoilers are used as air brakes both in flight and on landing.

6 The tail unit has the horizontal part on top of the vertical (the so-called
"T" design) to give greater aerodynamic efficiency. The tail plane is movable and
is deflected on take-off and landing. A single elevator is assisted by a slight

adjustment of the tail plane can control the aircraft.
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7 The undercarriage is tricycle and the twin nose wheels can steer 55° either
side. The six-wheeled bogie main undercarriage was designed to give a good take-
off run and good braking in wet and snowy conditions.

8 The flight deck can accommodate up to five crew. The normal crew
includes two pilots and a flight engineer, but a navigator can be carried for routes
that are poorly equipped with navigation aids. The fifth seat can be used for relief
crew or for a check pilot.

9 There are tip-up seats with safety belts for the six members of the cabin
crew. The passenger cabin is divided into two sections. The forward one can be
used as a first-class cabin. It will take.54 tourist/economy seats and 24 first-class
seats arranged in pairs either side of the aisle.

10 The rear section normally takes 104 economy-class seats mainly in
threes either side of the aisle, so that an all economy-class configuration gives a
total of 158 seats and a mixed-class configuration gives a total of 128 seats.

11 The pitch of the economy-class seats is normally 750 mm (29
1/2 in.). Despite such a small pitch between the rows of seats they are
very comfortable. The back can tilt 26°.

12 Passengers board the aircraft through two doors. They are both on "the
port side of the fuselage, forward of the wings. One door leads into the centre
vestibule and the other into the forward vestibule. Each vestibule has coat hanging
space.

13 There are three baggage compartments. Two are pressurized and are big
enough to take containers so that loading time can be reduced. A third smaller

compartment is unpressurized.

Ynpaxuenust

6.1 Hepeee@ume cjlosocodemarnus co Cﬂe()leWWl/lu mepmuHamu u3 mexkcma,

compartment, configuration, drag, lift, pitch, roll, section, span, spar, yaw.
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baggage compartment, cargo compartment, crew compartment, flight
compartment, luggage compartment, passenger compartment, pilot compartment;

airplane configuration, canard configuration, high-wing configuration, low-
wing configuration, mid-wing configuration, tail-first configuration;

aerodynamic drag, air drag, airfoil drag, body drag, engine drag, fuselage
drag, helicopter drag, tail drag, wing drag;

acrodynamic lift, aileron lift, air lift, airfoil lift, blade lift, body lift,
horizontal tail lift, profile lift, section lift, tail lift, vertical tail lift, wing lift;

nose-down pitch, nose-up pitch, steady pitch;

aileron roll, steady roll, wing roll;

after section, body section, centre section, cockpit section, engine section,
Instrument section, nose section, power section, power-plant section, rear section,
tail section, tank section;

airfoil span, tail plane span, total wing span, wing span;

aileron spar, auxiliary spar, box spar, centre spar, fin spar, front spar,
leading-edge spar, main spar, rear spar, rudder spar, tail plane spar, trailing-edge
spar, wing spar, wooden spar;

aerodynamic yaw, aileron yaw, negative yaw, positive yaw, steady yaw.

6.2 a) Ilepeseoume be3 crosapsi ciedyroujue aHeauticKue cilosd u3 mekcma,
umerowjue 0ouULL KOpeHs ¢ PyCCKUMU CTI0GAMU. temperature n, tourist n, typical a,
vertical n, vestibule n.

aerodynamic a, aerodynamically adv, aileron n, cabin n, center u, class n,
comfortable a, configuration n, construct v, container n, effective a, engineer »,
equivalent a, fuselage n, grouping n, horizontal a, illustrate v, material #», minimum
n, moment x, navigation n, passenger n, pilot n, problem n

b) Ymounume s3nauenue nusicenpusedenuvix cioé 6 ciosape. B mexcme ypoka
UX peKOMeHOYemcs nepegecmu Ciedyiouum 0opazom:

Ao03ar 3: lift » mogpemMHast cuia.

A63arr 5: normally adv oObrasoO.
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AG3ar 6: control v ynpaBisiTh; elevator n pyJib BHICOTHI.

A03arr 8: navigator n mTypMaH; section z OTCEK; CaJoH.

6.3 Ilepeseoume credyrouue cnoaa.

a) CyuecmeumenbHbIMuU U 21a201aMU:

Ob6pasew: model - Mogens; MOAETUPOBATD

control, fight, guide, house, land, launch, lift, load, machine; man,
manufacture, mark, mount, name, record, result, rivet, screw, seat, ship, sound,
space, start, support, taxi, track, travel, turn, twist, view;

b) npunacamenbhbiMu U 21A20NAMU.

Oo6pazen: slow - Me1JICHHBIN; 3aMe1JIATh

clean, clear, complete, correct, double, dry, empty, narrow.

6.4 Ilpoumume cnedyrowue cnoea, 3HayeHue KOMOPvIX 3A8UCUN OM MeCma
yoapenus. Bvryuume smu c1oea Hauzycms.

contract - corjialeHue

con’tract - CkKMMaTh, COKpaniaTh

decrease - yMeHbIlICHHE

de'crease - ymeHbIIATh

increase - yBeJIMYCHHE

in'crease - yBeIu4nBaTh(Cs)

detail - monpoOHOCTH

de'tail - mogpoOHO M3MaraTh

extract - U3BJICUYCHHUE, BBIACPIKKA

ex'tract - U3BJIEKATH

forecast - mporuos

fore'cast - mpenckasbBaTh

import - BBO3

im'port - BBO3UTh

object - mpenMeT; 1eIb
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ob'ject - Bo3paxaTh

perfect - coBepIeHHbBIN

per'fect - COBepITIICHCTBOBATH

produce - MPOIYKT

pro'duce - mpou3BOANTH

progress - ycrex, pa3BUTHE

pro’gress - IpOABUTATHCS BIIEPE]l, Pa3BUBATHCS
project - MpoOeKT

pro'ject - IpOEKTUPOBATH

protest - mpoTecT

pro'test - mporecToBaTh

record - 3aITUCh; OTYET; PEKOP]

re'cord - 3amuChHIBAThH

subject - TeMa; OJIBEPKCHHBIH,

sub'ject - moaBeprarh (BO3AEHCTBUIO), TOTIHHATH
transfer - mepegaBaTh, IEPEHOCUTD

transport - IepeBo3Ka

trans port - IepeBO3UTh

6.5 Ilepeseoume cnedyrowue croea (npunazamenvpHoe - CyuecmeumenbHoe -
2nazon).

deep- depth - deepen, wide - width - widen, broad - breadth, broaden, long -
length - lengthen, strong - strength - strengthen, high - height - heighten, short -

shortness - shorten, weak - weakness - weaken, dark - darkness = darken.

6.6 Ilepesedoume npeonodxcenus, obpawasi GHUMAHUE HA NEPeBoo
CKA3YEMbIX, BbIPANCEHHBIX 21A20]AMU 8 PA3IUYHBIX BPEMEHAX OelCMBUMEeNbHO20
3anoza).

1. This book deals with the theory of the universe structure, 2. This book

opens with a review of the propulsion problem. 3. This chapter has discussed some
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of the many possible applications of the air cushion principle. 4. Many factors have
affected the heating of an airplane. 5. Navigation in space required the
determination of position and velocity relative to the desired path. 6. Man has
succeeded in soft-landing on the Moon. 7. In future meteorological communi-
cations, and navigational satellites will continue to play an important role. 8. This
laboratory has been operational since May 1966. 9. Satellites are already helping
map-makers to plot the Earth's shape more precisely. And they are helping to
prepare the way for further manned flights by gathering information about outer
space. 10. Equipment on board the interplanetary space station is functioning
normally. 11. Aircraft engines have become more complicated. 12. Pilots and
technicians can perform their duties better if they know the characteristics and

limitations of an airplane.

6.7 Omeembme Ha 80NPOCHL K MeKcm).

1. How many engines has the Tu-154 aircraft? 2. Where are the engines of
the Tu-154 aircraft situated? 3. What are the advantages obtained from grouping
the engines tightly round the fore and aft axis of the airframe? 4. What are the
advantages in having the engines right at the back of the airframe? 5. In what
manner are the wings constructed? 6. When is the tail plane deflected? 7. Whom
does the normal crew include? 8. Into how many sections is the passenger cabin
divided? 9. In what way do passengers board the aircraft? 10. How many baggage

compartments are there in the Tu-154 aircraft?

2.7 Monayas 7

JIeKCHUKO-TpaMMaTU4YECKUE TEMBI:
1 IlepeBoa TEPMUHOJIOTUYECKUX COYETAHUM.

2 CnoBa o011ero KOpHsl B aHTJIMICKOM U B PYCCKOM SI3bIKaX.
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3 CnoBa ¢ npeduKkcamMu OTPULIATEIBHOTO 3HAYCHHUSI.
4 CnoBa ¢ mpo4YrMu mpedUuKCcamH.
5 Bpemena rpymmsl Indefinite crpamarensHOro 3anora.

6 Infinitive Indefinite Passive B coueTannu ¢ MOJaIbHBIMH IJIarOJIaMH.

Tepmunbi:

blade stall - cppIB moToKa c JoMIacTH

carrier-airplane - caMmoJIeT-HOCHUTEIIb

compound helicopter - KOMOMHUPOBAHHBIN BEPTOJICT
copter - BEpTOJIET

craft - nerarenpHbIN anmnapar

hover - 3aBucath

production - Ipou3BOACTBO

repeater satellite - peTpaHCASIIMOHHBIN CITyTHUK CBSI3U
retractable - youparomuiics

running landing - mocajka ¢ nmpoderom

stall - moteps ckopocTH

tilting propeller - BO31yIIHbIN BUHT C U3MEHSAEMbBIM HAKJIOHOM
tilt-prop - ¢ MOBOPOTHBIM HECYILIUM BUHTOM

tilt-wing - ¢ MOBOPOTHBIM KPBHLIOM

vehicle - netarenbHbIl annapar

vertical riser - anmapaTt BEpTHUKaJILHOTO B3JIeTa

water airplane — rugpocamosneT

VTOL aircraft
1 Vertical take-off and landing aircraft (VTOL) are all those machines
including the helicopter, that can rise or descend vertically and to hover in midair.
They include compound helicopter, tilt-prop and tilt-wing, jet VTOL, and a few
other more exotic specimens as well. It is significant that almost all the VTOL are

also capable of making a running take-off that requires only the shortest of
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runways. In fact, when space is available the running take off is always preferred,
since it is less of a strain on the aircraft and the engines and permits a greater
payload. The VTOLs have the ability to land by descending vertically or by
making a running landing with a very short forward roll. It should be noted that
only the oldest of the VTOLs, the well-tried helicopter, has ever been in regular
service, at least up to the date of this writing. Despite years of research and testing,
the other aircraft are still in the trial stage.

2 Short take-off and landing (STOL) aircraft, on the other hand, are simply
specialized fixed-wing airplanes, unrelated to helicopter or other vertical risers,
designed with aerodynamic features that provide high lift and good control at very
low airspeeds. The STOLs can take off and land at extreme angles and require only
the shortest of runways; for some of the smaller machines as little as 200 or 300
feet may be enough. During take-off the STOL airplane requires only a short run to
reach the low airspeed at which its wing will begin to lift. While landing, a STOL
can fly so slowly, without stalling, that when it touches down it can be stopped
easily after a short forward roll. The STOLSs, as a class, are not to be considered as
experimental aircraft; numbers of them are in production in various parts of the
world. Nor is the concept especially new.

3 There are many advantages to the STOL airplane. It is less complicated
and therefore less expensive than VTOL aircraft. The wings are fixed, and there
are no rotors or tilting propellers - no pivoting or rotating system such as those
needed for the vertical flight of the VTOLs. But it is seriously lacking in one
critical area: it is incapable of vertical flight or hovering and must always keep
moving in order to keep flying, however slowly. The larger STOLs, for example
could be expected to require at least 60 miles per hour of airspeed during an
approach. In addition, the STOL has to have a runway on which to land, and,
perhaps more important, it must have an adequate amount of clear airspace in
which to maneuver and line up on the runway.

4 Returning to the VTOLSs, the true vertical-risers, we find that, despite their

very great differences in outward appearance, we can reduce them to four primary
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types: standard helicopter, compound helicopter, tilt-prop airplane, and jet VTOL.
Each of the four will be discussed in turn, with an eye to method by which each
achieves vertical flight and its individual advantages and disadvantages.

5 First in the line-up is the standard helicopter. With this aircraft, the rotor is
the heart of the flight mechanism, actually serving two purposes: it provides the
direct lift needed to make the machine rise vertically and to support the ship in
flight, and at the same time, by "leaning forward" slightly, it propels the craft
through the air. The helicopter is superior to other VTOLSs in its ability to pull itself
straight up or to hover in the air, it is primarily a direct-rising and hovering aircraft.
This is because a helicopter rotor offers the lowest thrust-to-weight ratio for
vertical take-off of all the various VTOL types; it can lift the most weight for the
least amount of engine power. However, the copter has to pay for its superiority as
a hovering machine; it is the slowest of all the VTOLs.

6 The fastest speed to be expected of a helicopter with a conventional rotor
system - even the most powerful of the turbine-powered machines - is rarely over
200 miles per hour. The problem is that when the high-speed limit of the helicopter
1s reached, a phenomenon termed "blade stall" occurs. This creates so much extra
drag that a great deal of extra power is required, excessive vibration may be
experienced, and there will be a troublesome - if not dangerous - loss in control as
well. This is not to say that ultimately new rotor systems may not be developed to
the point where this limitation can be overcome; considerable research has been
underway in this area. Another point to be considered is that if some form of direct
thrust is provided - such as added jet engines mounted on the fuselage - the aircraft
may then be forced to higher speeds despite the limitations of blade stall.

(to be continued)

YupakHeHus

7.1 Ilepeseoume cnogocouemanus co cre0yrOWUMU MEPMUHAMU U3 TNEKCMA.:

airplane, maneuver, propeller, ratio, thrust.
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attack airplane, carrier airplane, delta-winged airplane, general-purpose
airplane, high-aspect-ratio wing airplane, high-flying airplane, high-wing airplane,
jet airplane, low-aspect-ratio wing airplane, prototype airplane, research airplane,
rocket airplane, STOL airplane, straight-wing airplane, swept-wing airplane,
tailless airplane, tar-get airplane, tilt-prop airplane, tilt-wing airplane, training
airplane, vertical take-off and landing airplane, VTOL airplane, water airplane;
aerial maneuver, air maneuver, down maneuver, flight maneuver, pitching
maneuver, rolling maneuver, up maneuver, yawing maneuver;

aerodynamic propeller, aircraft propeller, all-metal propeller, multiblade
propeller, single-blade propeller, variable-pitch propeller;

aspect ratio, cargo-passenger ratio, compression ratio, density ratio, drag-lift
ratio, drag-weight ratio, fineness ratio, high-aspect ratio, lift-drag ratio, low-aspect
ratio, thrust-to-weight ratio, weight-to-thrust ratio, wing thickness ratio;

air thrust, airscrew thrust, available thrust, backward thrust, cruise thrust,
effective thrust, engine thrust, flight thrust, forward thrust, propeller thrust,

propulsive thrust, resultant thrust, reverse thrust, rocket thrust, rotor thrust.

7.2 a) llepegeoume 6e3 cnosaps ciedyrujue aHeaulicKue cioea u3 mekcmada,
umerowyue 0ouuULl KOpeHsb ¢ PYCCKUMU CLOBAMU.

aerodynamic a, class n, critical a, experimental a, fixed p.p., fuselage n,
individual a, maneuver n, mechanism n, method », mile n, regular a, sort n, special
a, standard n, system n, turbine n, vertical a, vibration n;,

b) Vmounume 3nauenue nusicenpugedenuvix cnoé 6 crosape. B mexcme
YPOKA UX peKoMeHOyemcs nepesecmi Cie0yiouum 00pazom:

A63air 1: machine n neratenbHbii anmapat; helicopter n BepToneT; exotic, a
HEOOBIYHBIH.

AGzany 2: airplane n camoner; lift n, v mogbemHas cuia; co3aaBaTh
NOJIbEMHYIO CUITY; control n ynpasienue; production n npouszso0cmeo.

AG3arn 3: propeller » BO3yIIHBIN BUHT.

A03arr 5: support v moaepKuBaTh.
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AO3zar; 6: rotor n Hecymuil BUHT, problem n 3amaua; limit n. npeodern;

limitation n HemocTaTOK; phenomenon 7 sBICHUE.

7.3 Ilepesedume cnosa ¢ npegpuxcamu OmpuyameibHo20 3HAYeHUs.

anti- antiaircraft, antiatom, antibomb, antibody, antifreeze, antigravitation,
antiicer, antimissile, antirocket, antisubmarine

counter- counter-action, counteraircraft, counter-attack, counter-blow,
counterfighter, counter-intelligence, countermeasures, countermine,
countermissile, counterradar, counterrocket

de- deatomize, decentralization, decompose, decompression,
deconcentration, deicer, demagnetize, demilitarize, demine, demobilize,
depressurize

dis- disadvantage, disappear, disarmament, disconnection, discontinuity,
disintegrate, dislocation, disorder, disorientate, disorganization

in- 1inactive, incombustible, incontrollable, incompressible-incorrect,
independent, ineffective, insensitive, instabilized, invisible, invulnerable

im- 1mmovable, impatient, imperfection, impersonal, impossible,
impermanent, impure

ir- irregular, irrelative, irresistible, irrespective, irresponsible, irreversible,
irrotational

non- mnonaggressive, nonatomic, nonaxial, noncombat, noncontrolled,
nonlinear, nonmilitary, nonnuclear, nonregular, nonstandard, nonstationary,
nontcctical, nonturbulent, nonviscous, nonvortex, nonuniform

un- unaccelerated, unarmed, unbalanced, uncontrolled, uncorrected,
undamped, unguided, unidentified, unlimited, unmanned, unpowered, unstabilized;

unacceptable, unaggressive, uncertain, unequal, unexplosive, unstable,

unswept, unsymmetrical.

7.4 Ilepeseoume cnosa co ciedyrouwumu npepuxcamu.
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inter- interaction, interatomic, interchangeability, interconnection,
intercontinental, international, interplanetary, intersection, interspar;

over- overbalancing, overbank, overboil, overcompensation, overexpansion,
overflight, overflow, overheat, overland, over-stability, oversea, overweight;

under-  underarmed,  underbalancing,  underbelly,  under-cooled,
underestimate, underground, underpressure, undersea, under -snow, understable,
undersurface, underwater, underwing;

sub- subassembly, subbase, subcooled, subcritical, subdivide, subgroup,
submarine, subnormal, subpressure, subsonic, substation, substratosphere,
subtropical;

super-  superaerodynamics, superalloy, superaltitude, superbomb,
superbomber, supercooled, superfighter, superfluid, supersonic, supervelocity;

re- reaction, recirculation, recompression, reconstruct, redistribution,

reentry, reevaluation, refuel, regeneration, reorganize, replace, reproduce, restart.

7.5 Ilepesedoume npednodcenus, obpawjas 6HUMAHUE HA NEPeBoo CKa-
3YeMbIX, BbIPAICEHHLIX 2NA20NaMU 6 pAa3ludHblX epemenax epynnuvl Indefinite
CcmpaodamenbHo20 3an02q.

a) 1. Venus is covered by a thick layer of clouds. 2. The climate of Mars is
relatively well known. 3. Most present-day aircraft are equipped with three-point
retractable landing gears. 4. Thrust is provided by the engine and propeller. 5. Each
part of a missile is tested thoroughly before it is used in actual flight. 6. The
density of the atmosphere is measured by balloons below 30 km. 7. Any vehicle in
space is exposed to the hazards of collision with meteorites. 8. In the conventional
rocket engine a fuel and an oxidizer are mixed and ignited in a combustion
chamber.

b) 1. The satellite was launched into a 1500-km circular orbit. 2. The
cosmic rocket was launched from the satellite at a pre-determined point on the
orbit. 3. With the advent of a supersonic flight new problems were introduced. 4.

The accuracy of the airplane flight control system was considerably improved. 5.
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Till recently very little was known about Venus, despite its proximity to the Earth.
6. Mid-course velocity corrections of the satellite were made in due time.

c¢) 1. The aerodynamic heating problem will not be discussed further here. 2.
Permanent bases on the Moon and Mars will be established for many reasons. 3.
Several types of vehicles will be developed and used for space flights. 4. The term
"planet" will be applied here to nine celestial bodies orbiting around the Sun. 5.
The space station will be equipped for research in geophysics, meteorology and
astronomy. 6. The geometrical properties of the circular orbit are well known and,

therefore, will not be discussed in this article.

7.6 Ilepesedume npeonodcenus, obpawjas eHUMaHue Ha nepesoo Infinitive
Indefinite Passive 6 couemanuu ¢ MOOQIbHLIMU 21A20AMU.

1. Airplanes can be used as launch platforms for space carrier vehicles. 2.
The speed and range of an aero plane can be predicted with considerable accuracy.
3. The rocket engine can be used in the air, under water, or in the vacuum of space.
4. The general character of the Moon's surface features can be studied by direct
telescopic observation and photography. 5. Mercury cannot easily be observed
because of its closeness to the Sun. It can be seen only for a short while. 6. The
Moon's history may be arbitrarily divided into several epochs. 7. A rocket
propulsion system may be used as a primary or as an auxiliary power plant of an
airplane. 8. Orbital launchings may be made from space stations. 9. Satellites may
be used in two ways to extend our capabilities for continental and world-wide
communications. First, passive satellites may be employed as reflectors of signals
between two ground points; and, second, active repeater satellites can be used for
the reception and storage of a message over one ground point, and subsequent
delivery on command during transit over a second ground point. 10. Food for space
crews must be well packaged and protected. 11. Materials for a space vehicle must

not be selected based on isolated properties.

7.7 Omeembme Ha 80NPOCHL K MEKCM).

85



1. What specimens do VTOL aircraft include? 2. Why running take-off is
preferred? 3. Are all types of VTOL aircraft in regular service now? 4. What
aerodynamic features have STOL aircraft? 5. What run does the STOL airplane
require during take-off? 6. Are the STOLs in production now? 7. What are the four
primary types of the VTOLs? 8. What purpose does the rotor of the helicopter
serve? 9. What is the fastest speed of a helicopter? 10. What phenomenon occurs

when the high-speed limit of the helicopter is reached?

2.8 Moayan 8

JIeKCHUKO-TpaMMAaTUYECKUE TEMBI:

1 IlepeBoa TEPMUHOIOTUYECKUX COUETAHUIM.

2 CnoBa 0011ero KOpHs B aHTJIMICKOM U B PYCCKOM SI3bIKaX.

3 CyuiecTBUTEINbHBIE C Cy(pPuKcamu.

4 CymecTBUTENBHBIE JIATUHCKOTO M TPEYECKOIO IMPOUCXOXKICHUS B
€IMHCTBEHHOM M MHO>K€CTBEHHOM YHCJIE.

5 Bpemena Present Continuous u Present Perfect ctpagatensHoro 3asnora.

TepMunbI:

ascent - HA0Op BBICOTBI; OJbEM

development - pa3zpaboTka

freewheel - aBTOpOTaIMs HECyIIeT0 BUHTAa BEPTOJIETa
ground-effect machine - anmapat Ha BO3yIIHON MOTYIIKE
pivot - mapHUpHas ornopa

rate - CKOpOCTb

reconnaissance-fighter airplane - uctpedurenb-pa3BeTanK
simulator - MogenupymoIas yCTaHOBKa; UMUTATOP; TPEHAXKED

structure - KOHCTPYKIIUS
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top speed - MakcuManbHas CKOPOCTh

VTOL aircraft
(continued)

1 A variation of the standard helicopter is the compound helicopter. In the
last few years there has been, a revival of interest in the compound type, basically
standard helicopter redesigned with a propeller (or a jet engine) to give it added
push; usually a small lifting wing is also part of the configuration. The rotor is used
for vertical take-off; after reaching altitude, power to the rotor is then reduced or
stopped entirely and it can freewheel as the ship goes into forward flight. With the
rotor thus unloaded it is possible to obtain a cruise speed considerably greater than
that attainable with the rotor under power. For vertical descent, the rotor is
clutched in and, in effect, the machine is converted back to a helicopter.

2 The compound helicopter can be thought of as a kind of helicopter that
can partially convert while in flight to an airplane configuration by unloading the
rotor. The intention, of course, is to combine the superior vertical flight and
hovering characteristics of the helicopter with the high cruise speed available from
use of an unloaded rotor. However, in some ways the compound helicopter must
pay for its higher rate of speed. There is a decrease in its vertical take-off and
hovering capability, since the wing interferes with the airflow through the rotor;
then, too, the added weight of this structure reduces the payload.

3 The third type of VTOLSs is the tilt-prop airplane, a complete break from
the tradition of the helicopter. If the compound helicopter can be thought of as a
kind of helicopter that can partially turn itself into an airplane, the tilt-prop
machines may be considered as airplanes that can turn into helicopters. The tilt-
prop, basically, is an airplane that has oversized propellers, or fan-like rotors,
mounted on pivots so they can be shifted to point either straight up or straight
ahead. With some aircraft of this type the wings tilt along with the propeller, and

these have been referred to as "tilt-wings". The term tilt-prop is perhaps more
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suitable, since it covers both configurations. The tilt-prop airplanes have no rotors,
there 1s only a small wing to support the machine in forward flight.

4 The reason for this design approach, again, is to achieve higher speed than
with the helicopter. The tilt-prop designs are another step forward on the speed
scale; the large ones should be capable of cruising speeds in the 300- to 400-mile-
per-hour range, perhaps more. However, currently they seem to be inferior to both
the helicopter and compound helicopter in vertical take-off and in hovering ability;
their propellers are not as efficient as rotor systems. Presumably, control in
hovering flight may not be as good, and the payload that can be lifted vertically is
much less (for the same power) than with a helicopter. Another point to be
considered is that the vertical takeoff of the tilt-prop can be more of-a strain on the
engines than it would be with a helicopter.

5 The last type we will consider is the jet VTOL, basically a jet airplane
with the ability to rise vertically. Several aircraft of this type are currently in
various stages of development. All have one important point in common: to rise
vertically the flow from the turbojet engines is directed downward so a lifting force
1s created. Since all are jets, these aircraft are the fastest of any of the VTOLs. In
fact, several reconnaissance-type airplanes have been built along these lines.
However, most jet VTOL designs - particularly those intended for development
into transport-type aircraft - are still the experimental stage, are complex, and gen-
erally do not have lift-off and hovering characteristics that are equal to the
helicopter or other VTOLSs.

6 Each of these VTOL types represents a different compromise between the
ability to rise vertically, lifting the most weight for the least power, and the ability
to cruise at a high forward speed. At one end of the spectrum we have the
helicopter. Because of the superior lifting capability of its rotor, which provides the
most lift for the least power - as compared to the other VTOL systems - the copter
i1s the best hovering and lift-off machine. However, because of the high drag
created by the rotor when in forward flight, it has relatively poor speed. At the

other end of the spectrum we have the tilt-prop airplanes, where the situation is
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reversed. And then, more or less in between (though closely related to the
helicopter) we have the compound helicopter, which has a lift-off capability nearly
equal to the standard helicopter but a top speed that is considerably greater.

7 Concerning the lift-off and hovering characteristics of the new VTOL
types, there is one fact to be considered. These aircraft are completely dependant
upon the perfect functioning of their engines and control systems, unlike the
helicopter (or compound helicopter) which has an inherent safety factor in the auto
rotational capability of the rotor. If a serious power failure or a failure in the
control system is experienced while the VTOL is being supported by the thrust
from its engines, obviously, a crash is almost inevitable. There have been several
disastrous crashes of experimental VTOLs (a tilt-prop, a lift-fan, and a jet) due to
trouble while the aircraft was in the slow flight or hovering condition.

(to be continued)

YnpaxxHeHust

8.1 Ilepeseoume cnosocowemarnus co ciedyrouumu mepMuHamu u3 mekcma.:
ascent, control, copter, descent, failure, force, machine, rate.

ballistic ascent, elliptic ascent, powered ascent;

aileron control, air control, aircraft control, aircraft engine control, airplane
control, air traffic control, autopilot control, bank control, cabin pressure control,
cabin temperature control, constant Mach number control, elevator control, engine
control, flap control, flight control, flying control, landing-gear control, lateral
control, longitudinal control, manual control, pitch control, radio control, range
control, roll control, rudder control, speed control, tail control, tail plane control,
thrust control, undercarriage control, velocity control, yaw control;

cargo copter, transport copter, turbine copter, utility copter;

flat descent, gliding descent, parachute descent, powered descent, steep

descent, uniform descent, vertical descent;
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autopilot failure, catastrophic failure, engine failure, fatigue failure, power
failure, random failure, receiver failure;

aerodynamic force, air force, brake force, centrifugal force, centripetal force,
component force, downward force, drag force, external force, friction force, G-
force, gravity force, inertial force, lateral force, lift force, longitudinal force,
propulsive force, reactive force, side force, total force, upward force, variable
force;

fixed-wing machine, flying machine, ground-effect machine, research
machine, training machine;

rate of climb, rate of descent, angular rate, initial rate, maximum rate of
climb, negative rate of climb, positive rate of climb, rotation rate, sea-level rate of

climb.

8.2 a) Ilepeseoume 6e3 cnosaps credyroujue aHeaulickue cl1o8a u3 mexkcmada,
umerowue oouuUli KOpeHsb ¢ pYCCKUMU CLOBAMU.

autorotational a, characteristics n, compromise a, configuration n, efficient
a, experimental a, fact n, factor n, functioning n, interest
n, machine n, mile n, spectrum n, standard a, system q, tradition n, transport n,
type n, vertical q, vertically adv,

b) Vmounume 3nauenue nuscenpusedennuvix cnoe 6 ciosape. B mexcme ypoka
UX PEKOMEHOYemcs nepesecmu Ciedyrouum 00pasom.

AGzarr 1: variation n Bapuant; helicopter n Beptonet; propeller n
BO3AYIIHBIN BUHT; rotOr # HECYLIMW BUHT.

Ao03a11 2: combine v 00beUHATE; interfere v B3aMMoAEHCTBOBATh; structure
It KOHCTPYKIIHS.

AG3ary 3: propeller v Bo3ayliHbIi BUHT; rotor 7 HECYIIMHA BUHT; Support v
n000epIHCUBAMD.

AG3ar 4: reason n mpuuuHa; forward adv Bnepen; control n ynpapneHue.

Ao03arr 5: complex, a CJI0XKHBIMN.

AO03ar1 6: situation 7 OJIOKEHUE.
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A03arr 7: control n ympaBieHue; support v THojiepkuBaTh;, condition n

peXKUM.

8.3 Ilepesedume cywecmseumeinvbHole co credyiowumu cyppurcamu.

-er: builder, commander, controller, designer, leader, manufacturer, organizer,
worker, adapter, analyzer, bomber, booster, carrier, container, cruiser, fighter,
glider, oxidizer, receiver, stabilizer, trainer, transformer;

-or : constructor, contractor, director, inspector, inventor, navigator, operator,
sailor, accumulator, alternator, collector, compressor, detector, detonator, elevator,
generator, indicator, interceptor, protector, regulator, separator, simulator;

-tion:  action, combustion, completion, connection, construction,
consumption, correction, deflection, destruction, direction, ejection, ignition,
injection, insertion, inspection, instruction, interception, intersection, perfection,
reflection;

-(at)ion: adaptation, application, classification, computation, deformation,
determination, exploration, formation, identification, inclination, information,
installation, magnetization, observation, accumulation, approximation, calculation,
communication, concentration, detonation, deviation, formulation, generation,
indication, insulation, modulation, navigation, orientation, oscillation, rotation;

-sion: collision, corrosion, decision, division, explosion, inclusion,
provision;

-(ss)ion: compression, discussion, expression, submission,
transmission; ,

-ment: accomplishment, achievement, adjustment, arrangement, attachment,
department, development, displacement, employment, equipment, fulfillment,
movement;

-ance: appearance, assistance, disturbance, endurance, guidance, insurance,
performance, resistance

-ence: dependence, difference, existence, insistence, occurrence, reference;
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-ness: blackness, darkness, effectiveness, hardness, roughness, thickness, -
usefulness, weightlessness;

-ity: activity, conductivity, density, extremity, equality, humidity, intensity,
productivity, rigidity, sensitivity, accessibility, availability, capability,
controllability, flexibility, possibility, reliability, visibility, vulnerability.

8.4 Hpoqmume u sanomHume cioea JaAMUHCKOcO U 2ZpedecKoco npo-

UCXOAHCOCHUAL.

EauHcTBEeHHOE 4K CJI0 MHo:KecTBEHHO€E YU CJI0

-um, -on
continuum KOHTUHYYM

criterion KpuTepuit
datum manHasg BeIMYHHA
equilibrium paBHOBecue
maximum MakKCUMyM
medium cpena
minimum MUHUMYM
momentum KOJIHYECTBO JIBMKCHUS
phenomenon saBieHNE
quantum KBaHT
spectrum CHeKTp
stratum cyoM, rmiacT
Symposium CUMITO3UYM
vacuum BaKyyM
-is [is]
analysis aHanu3
axis och
basis 6a3uc; ocHOBa
Crisis Kpu3uc
hypothesis runoresa
parenthesis ckoOka

synthesis cuHTE3
-us [as]

calculus ucunciienue; MaTeMaTHYCCKHUI aHAJIN3

focus ¢oxkyc

-a
continua

criteria (-ions)
data

equilibria
maxima (-urns)
media (-urns)
minima (-urns)
momenta (-urns)
phenomena
quanta

spectra (-urns)
strata

symposia (-urns)
vacua (-urns)

-es

analyses

axes

bases

crises
hypotheses
parentheses

syntheses
-i
calculi (-uses)

foci



locus reomMeTprUECcKOE€ MECTO TOUEK loci

modulus Moaysb moduli (-uses)
nucleus spo nuclei (-uses)
radius paguyc radii (-uses)

-a -ae
abscissa abciucca abscissae (-as)
corona KOpoHa coronae (-as)
formula popmyna formulae (-as)
hyperbola runep6omna hyperbolae (-as)

1 1 1 1 7 N

I/IIleHTl/I‘IH])Ie (l)OprI CIUHCTBCHHOI'O 1 MHOZKE€CTBCHHOI'0O YHCJIa

apparatus amnmnapar, mpuoop apparatus
headquarters mrad headquarters
means CpeiCTBO means

Nnews HOBOCTb news

series psj series
species BH]T species

8.5 [Ilepeseoume npeonoscenus, obpawas 6HUMAHUe HA  NEPesoo
cKazyembuix, svipadicenHuix enazonamu 8 Present Continuous cmpadamenvHozo 3a102d.

1. Passive and active radio waves are now being used to explore the Moon.
2. For weather forecasting vast sums of money are being spent on meteorological
satellites. 3. Incompressible flows are now also being studied intensively by
aerodynamicists. 4. New titanium alloys are being introduced into production
rapidly. 5. This type of battery is being developed along two lines. 6. Many
different types of guided missiles are being developed. 7. New discoveries are

constantly being made in the field of astronautics.

8.6  Ilepeseoume npeonodicenus, oodpawas 6HUMAHUE HA  NEPEBOO
cKasyemvix, — evlpadicenuvix enaeonamu 6  Present  Perfect-  cmpadamenvtoeo
3ano0eaq.

I. Venus has been called the Earth's twin sister. 2. The visible features of

the Moon's surface have been discussed by astronomers. 3. Several ideas have been
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put forward to account for the appearance of the surface of the Moon. 4.
Photometric and other methods have been used to determine the nature of the
material of the Moon's surface. 5. The atmosphere and surface of Mars have been
studied more than those of any other planet. 6. Many types of simulators have been
constructed for the study of space problems. 7. Several different methods have been
proposed to utilize nuclear energy for rocket propulsion. 8. Man's view of the
Universe has been enormously expanded during the last decades. 9. Fantastic
advancements have been made during the past decades in the performance of gas-
turbine power plants. 10. Wheeled vehicles have been more thoroughly analyzed
than any other type. 11. Since that time many experiments have been made. 12.
Since that time a great many papers have been written about perturbations due to
the Earth's oblations. 13. Since the use of X-rays and radium in medicine, men have
been exposed to much larger quantities of radioactivity than before. 14. Since 1820,
sunspot activity on the Sun has been recorded by astronomers. It has been

determined that every 11 years sunspot activity is maximum.

8.7 Omeemvme Ha 60NPOCHI K MEKCM).

1. What variation of the standard helicopter do you know? 2. What is used
for vertical take-off of a compound helicopter? 3. What is done with the rotor for
vertical descent of a compound helicopter? 4. Why is there a decrease in the
vertical take-off and hovering capability of a compound helicopter? 5. What
propellers has the tilt-prop airplane? 6. Have the tilt-prop airplanes rotors? 7.
Have they wings? 8. What is the range of cruising speeds of tilt-prop airplanes? 9.
Why is the copter the best hovering and lift-off machine? 10. In what case a crash

of VTQL is almost inevitable?
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2.9 Mopyasb 9

Jlexcuko-epammamuieckue membi:

1 TlepeBoa TEPMUHOIOTUYECKUX COUCTAHUM.

2 CrioBa 00IIeT0 KOPHS B aHTIIMICKOM U B PYCCKOM SI3BIKAX.

3 IlpunararenbsHblie ¢ cyddurcamu.

4 ComnocTtaBieHUE IrIarojibHOTO yIIpaBiIeHUs MPEAJIOraMy B aHTJIMUCKOM U B
PYCCKOM $I3bIKax (CTpaJaTeabHBbIN 3a510T).

5 I'marouibl ¢ mocnenoraMu B CTpaaTelIbHOM 3aJIoTe.

6 I'maronpHble (Pa3eOTOTNIECKUE COUETAHNS B CTPAIATEIBHOM 3aJI0T€

TepMuHbI:

freewheeling rotor - camoBpararonuics HeCyuii BUHT
full throttle - MOTHOCTHIO OTKPHITHIN IPOCCEIH

gross payload - moiHas mosie3Hast Harpy3Ka

lifting wing - Hecy1iee KpbLIo

operating cost - CTOUMOCTb dKCIUTyaTaluu

power setting - OJIOYKEHUE phIUara yIupaBJICHHS IBUTATEIIEM
run - pasoer; mpooer

service - 00CITyKMBaHUE; FKCILTyaTalts; ClIyx0a
scheduled service - mosier 1Mo pacnucaHuio

shut down - BeIKITIOYaTh ABUTATEIH

speed - CKOpPOCTb; HAOUpPaTh CKOPOCTh

streamline - 1o MOTOKY

survival - cmaceHue; BEDKHBaHUE

trail — yknaapIBaTh

VTOL aircraft

(continued)
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1 An important characteristic of most VTOLs is their capability for STOL
operations from short runways while making airplane-type running take-offs and
landings. When operating this way, they can take off and climb out at quite severe
angles, using little runway, with high payloads and without placing undue strain on
the engines. This is true of the helicopter, compound helicopter, and the tilt-prop.
Of these three types of VTOLs, the new tilt-props are the aircraft that might stand
to benefit most from the STOL type of operation. They are the fastest in forward
flight and therefore offer the most from the viewpoint of speed and range.
However, they seem to be the poorest hovering machines of the three types and
might be operated as short take-off airplanes - with the propellers in the horizontal
position - whenever possible with certain important benefits. The vertical take-off
ability could then be saved for special situations where it would be needed. This
might be where a take-off would be made in the short take-off airplane
configuration with a maximum gross payload. At the end of the flight after enough
fuel had been used up, the ship might then be light enough to make a vertical
descent landing easily at a heliport.

2 This description of how a tilt-prop VTOL might be operated as a short
take-off airplane to increase its payload on a crucial point: the question of whether
these aircraft have any reasonable chance of economic survival, particularly if they
are used for carrying passengers in scheduled service. The outstanding fact that has
been learned from the experience of most helicopter airlines in the last decade is
that operating costs are too high; as a result, fares are too high and passenger
volumes too small. Whether faster, larger VTOLs and STOLs are the answer, or
even part of the answer, remains to be seen. For the most part, the development of
these aircraft has been funded by the military, and they have been designed for
military requirements. This consideration, as well as many economic and technical
factors, makes it impossible to do justice to the question here. It may be helpful,
however, to outline a few of the important technological trends now under way.

3 One trend 1s toward an increase in the size of transport helicopters, for

very much the same reason that transport airplanes have grown steadily in size in
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the last twenty to thirty years. All things being equal, the larger the helicopter, the
lower the cost per seat mile; the cost of operating new, larger aircraft ordinarily
does not rise in the same proportion as the increase in passenger capacity. A forty-
passenger helicopter can operate with only a pilot and copilot - the same number of
flight crew members as a twenty-passenger machine. Here, the capacity has
doubled, but the crew cost is the same

4 Another basic trend, as we have noted, is the consistent effort to reduce
drag so that a higher cruise speed is possible, while retaining the high-lift
capability, needed for vertical take-off and hovering. The examples include the
compound helicopter, with its freewheeling rotor and additional means of thrust;
the tilt-prop airplanes that can convert to a low-drag high-speed airplane
configuration for forward flight; and the jet VTOL airplanes. Any number of other
experimental configurations have been proposed, and several involve the complex
stopped-rotor concept. This would consist of an aircraft furnished with a lifting
wing in combination with a rotor that could be slowed down, and then stopped
entirely while in flight. For high forward speed the rotor would then form a fixed
lifting surface. Still another somewhat similar - though more complicated -
approach would have the rotor stopped, the blades nearly folded and trailed aft in a
streamline position, and then the entire bundle stowed away in the top of the
fuselage while the aircraft sped along on the lift of its wing.

5 There has also been a particularly strong engineering effort in another
area: the creation of new turbo-shaft engines that are lighter and more powerful - in
other words, the most power for the least ' weight. This, of course, benefits any
type of aircraft, but it is particularly vital for VTOL machines that need great levels
of thrust for a take-off that is a direct struggle against gravity. Part of the engine
designer's problem is that the vast power needed for take-off is not needed for an
economic cruise speed. Then, too, there is the fact that turbo-jet engines run best at
full throttle; they cannot run with any efficiency at partial power settings. For this

reason, various VTOL designs have been proposed with ultra-lightweight extra
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engines to be run at full power at take-off and landing and then shut down

completely during cruise flight.

YnpaxxHenust

9.1 Ilepeseoume cnosocouemanus co CreOVIOWUMU MEPMUHAMU U3 MEKCMA:
ability, capability, capacity, climb, run, service.

climbing ability, load-carrying ability, range ability, speed ability, weight-
lifting ability;

airfield capability, altitude capability, blind-landing capability, escape
capability, speed capability, water landing capability;

airport capacity, baggage capacity, cargo-passenger capacity, carrying
capacity, hold capacity, lift capacity, payload capacity, runway capacity, seating
capacity, total capacity, traffic capacity;

flat climb, full-throttle climb, initial climb, maximum climb, normal climb,
optimum climb, shallow climb, steady climb, subsonic climb, supersonic climb;

ground run, landing run, level run, record run, take-off run;

aeronautical service, airfield service, flight service, maintenance service,

traffic service, weather service

9.2 a) Ilepesedoume 6e3 cnosaps credyowue aHeIUNUCKUe Cl08a U3 mekcmad,
umerowjue oouuLl KOpeHsb ¢ pyCCKUMU CLOBAMU.

characteristic n, combination n, configuration n, experimental a, fact n,
factor s1, fuselage n, horizontal @, machine n, maximum », mile »n, operation n,
passenger n, pilot n, problem n, proportion n, result n, technical a, transport #,
type n, vertical a,

b) Ymounume snauenue nHudicenpuedeHHvIX C08 6 ciosape. B mexcme ypoka
UX peKOMeHOYemcs nepesecmu Ciedyiouum oopazom.

AGzany 1: helicopter n Beprosier; position n mnonoxenue; heliport »

6epMOOpPOM.
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A03zar; 2: economic, @ SKOHOMHUYHBIN; S€rvice n SKCIUTyaTalus, IOJICTHI,
decade n gecsatunmerue; economic, a SKoHoMHUYeckwil; technological, a
TEXHUYECKUU.

AGzar; 4: rotor m Hecymud BHHT; compleX, a CIOXHBIM; position #n
nojoxxenue; 11ft n» mogbeMHas cua.

AG3arr 5: gravity n TATOTEHHE; €CONOMIC, @ SKOHOMHUYHBIH.

9.3 Ilepesedume npunazamenvhvie co credyrouwumu cygpgurxcamu.

-able : adjustable, allowable, changeable, considerable, favourable, movable,
reliable, remarkable, steerable, valuable, variable;

-ible : admissible, convertible, permissible, responsible, reversible;

-ant : ascendant, descendant, espectant, important, resistant;

-ent : dependent, different, existent, insistent;

-ive : active, attractive, constructive, corrective, creative, detective, effective,
expressive, initiative, intensive;

-al : accidental, agricultural, centrifugal, continental, experimental, formal,
frontal, fundamental, global, industrial, normal, operational, orbital, sectional,
structural;

-ic(al): algebraic, atomic, ceramic, climatic, organic, metallic, ohmic;

analogic(al), astronomic(al), biologic(al), economic(al), geographical),
graphic(al), harmonic(al), historic(al), rneteorologic(al), metrical), periodic(al),
technologic(al);

-ful: careful, doubtful, helpful, meaningful, peaceful, powerful, successful,
truthful, useful, watchful, wonderful;

-less: aimless, careless, doubtless, endless, helpless, hopeless, meaningless,
moonless, motionless, nameless, powerless, shapeless, soundless, useless,
weightless;

-ous: advantageous, adventurous, dangerous, famous, spacious;
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-ary. disciplinary, elementary, evolutionary, fragmentary, momentary,
planetary, primary, reactionary, revolutionary, segmentary, stationary,

supplementary.

94 Ilepeseoume npeonodceHusi co CAeOVIOWUMU 2NA20NAMU 6 PA3TUYHLIX
8pemeHax cmpadamenbHo20 341024

a) to affect eozoeiicmeosame Ha; to follow credosams 3a; to influence
enusims Ha, to report coobwams o; to track creoums 3a.

1. The speed of sound is not affected by a change in atmospheric pressure
because the density also changes. 2. A rocket engine was unaffected by its
environment. 3. The first two chapters of the book give elements of kinematics and
of dynamics and are followed by a study of the motion of rocket- and jet-powered
vehicles. 4. The first rocket has been followed by several smaller rockets. 5. The
dynamic of the flow may be profoundly influenced by different effects. 6.Choice of
the diameter of the vehicle is influenced by many factors. 7. Radio waves are
influenced by the troposphere and the ionosphere in their passage to or from the
Earth's surface. 8. The spacecraft design is obviously strongly influenced by the
environment of space. 9. Drop tower experiments at high Bond numbers were not
reported. 10. The early space vehicles have been tracked by ground-based radar and
controlled by telemetered guidance commands. 11. The flight of the automatic
interplanetary station is being tracked by a special
centre. 12. The satellite flight must be tracked continuously by radar.

b) to account for obwacuams, to arrive at odocmueams ue20-1bO0;
to deal with wumems Oeno c¢; to insist (on) upon wHacmaueams Ha, to
refer to ccoutamvcs ma;, to rely on (upon) nonaeamvcsa ua;, to send for
nocviiams 3a, to speak about (of) cogopums o, to write about nucame o.

1. Flight results must be accounted for. 2. In this report gravity is
satisfactorily accounted for. 3. The idealized structure of the fuselage was finally
arrived at. 4. After all these calculations the gravitational attraction of Mars must

be dealt with. 5. The preflight inspection of the airplane was insisted upon by the
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flight engineer. 6. The high cost of engine development was referred to at the
beginning of this article. 7. Venus is sometimes referred to as the "twin planet" of
the Earth. 8. The critical acceleration level is referred to as the "stability limit". 9.
Liquid motions are generally referred to in the literature as capillary waves. 10.
Such a device cannot be relied upon. 11. This rapid trajectory calculation can be
relied upon. 12. The equipment for this experiment was sent for. 13. The satellite
defense problem was much spoken about. 14. The lunar exploration program has

been much written about.

9.5 Ilepesedume npeonooicenus, obpawas GHUMAHUE HA NEPEBOO CedYVIOUUX
2NA2ONbHBIX  (hpazeonocuneckux — couemanuii 8  PA3IUYHBIX  BPEMEHAX
cmpaodamenbHo2o 3a0ed.

to take account of yuumwieams, to take advantage of socnonvzosamucs,
ucnonvzosams, to make application of npumensams; to call attention to npusnexameo
BHUMAHUE K, 06pau;amz; enumanue Ha, to confine attention to oepanuyueamocsi, to
draw attention to npuerekams eHumanue, to give attention to yoensimeo guumarue, to
pay attention to obpawams enumanue Ha;, to take care 3abomumbcs,
nozabomumucs, to draw a conclusion oderams 6v1600, to give consideration to
paccmampueams, obcyscoams, to place emphasis on noouepkueams, 6videnimo,
npuoasame 3Hauenue, to make mention of ynomunams, to make provision
npeodycmampueams, 0becneduusams, NPUHUMAmMb Mepbl.

1. Account should be taken of the boundary layer oscillations. 2. In planning
the development of bases on the Moon account must be taken of environmental
conditions. 3. In dropping the parachutists account should be taken of the local
surface conditions. 4. Advantage is often taken of the effect of the solar radiation.
5. Advantage was taken of this newly-discovered phenomenon. 6. Application
should be made of this new design of a swept wing. 7. Attention has been called to
these specific features of the turbofan engines. 8. Our attention was confined to a
brief description of the experiment. 9. Attention is confined here to considering the

simplest shapes of airplane wings. 10. Attention has been drawn to some of the
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more specific problems of the parachute recovery. 11. Attention will now be given
to the incompressible fluids. 12. In this book attention is also given to a review of
the propulsion systems. 13. Attention must be given by the author to the sound
problem. 14. Special attention has been paid to the laboratory investigations. 15.
Care is taken not to overheat this fluid. 16. Care was taken to minimize the air drag
effect. 17. Care should be taken to minimize the friction effect. 18. Certain general
conclusions can be drawn from a study of fig. 2. 19. Careful consideration was
given to the selection of suitable vibration frequencies. 20. Consideration is given
to the following onboard systems. 21. Consideration was also given to a rectangular
wing. 22. Careful consideration must also be given to exact positional relationship
of the space stations. 23. Emphasis is placed chiefly on low frequencies. 24.
Mention has already been made of the aircraft high performances. 25. So far, no
mention has been made of the Moon's topographical details. 26. Mention has been
made of the possibility of using approximation method. 27. Provisions must be

made to minimize the jamming of emergency exits in an airplane.

9.6 Omeemvme Ha 8onpocwl kK mekcniy.

1. What is an important characteristic of most VTOLs? 2. What VTOLSs can
take off and climb out at severe angles? 3. What VTOL aircraft are the fastest in
forward flight? 4. What VTOL aircraft are the poorest hovering machines? 5. What
has been learned from the experience of most helicopter airlines in the last decade®
6. How can you explain the technological trend toward an increase in the size of
transport helicopters? 7. Does the cost of operating new larger aircraft rise in the
same proportion as the' increase in passenger capacity? 8. What is another basic
technological trend? 9. What is the purpose of a strong engineering effort in
creating new turbo shaft engines? 10. Can turbo-jet engines run with any efficiency

at partial power settings?
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2.10 MoayJb 10

JIeKCHKO-rpaMMaTHYECKUE TEMBI:

1 IlepeBox TEPMUHOIOTUYECKUX COUETAHUN.

2 CnoBa 0011ero KOpHs B aHTJIMHCKOM U B PYCCKOM SI3bIKaXx.
3 Hapeuus ¢ cydhdukcamu.

4 PaznuyHble BpeMEHa CTPaJaTelIbHOTO 3aJ10Ta (HO8mMopeHue).

TepmuHbI:

air-breathing engine - BO3AyIIHO-pEaKTUBHBIN JBUTATEIH
burner - popcynka

canopy - (poHapp

centrifugal compressor - IeHTPOOEKHBIN KOMITPECCOp
compression ratio - CTeNeHb CoKaTus

drive shaft - npuBoaHOI Ban

exhaust gas - BBIXJIOITHOM ra3

forward flight - npsmMonarHeHbIA TOPU3OHTANBHBIN MTOJIET
ground speed - myTeBasi CKOPOCTh

hub - BTynKa

impeller - pabouee koseco

input - NoIBOAMMAsI MOIIIHOCTh

propulsive efficiency - TATOBBIH K. 1. JI. JBUTATEIIS
ram-air pressure - CKOpOCTHOH Harop

reduction gearing - peyKTop

rotating blade — pabouast onarka

turbojet TypOOpeaKkTUBHBIH - TBUTATEIH

twin-spool engine - 1BUTATENb C IBYXKaCKaJHBIM KOMIPECCOPOM

vane - JIoraTtka
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Types of aircraft gas-turbine engines. Turbo jets

1 Gas-turbine engines for aircraft come in many types and sizes,
each of which has its advantages and its limitations. The most common type is the
uncomplicated turbojet. Because they have no added features such as a fan,
propeller, or free turbine, turbojets are sometimes referred to as straight jets.

2 Most turbojets operate best at relatively high altitude, in the 25,000 to
40,000-foot range, although they can go very much higher, if need be. There is no
simple explanation for the fact that turbojets are so well suited to high-altitude
operation. The high-altitude capability of a turbojet is due to several reasons, some
of which are rather complex. For one thing, this capability is designed into an
engine at the time the plans are first laid down on a drawing board. For another, the
cold temperature of the air at high altitude gives an engine extra thrust. More
importantly, the rarified atmosphere at high altitude reduces airplane drag (which
may be thought of as the air resistance of flight). Low drag means that the Mach
number selected for cruising can be attained at a low engine thrust setting. This, in
turn, results in a relatively low fuel consumption for the airspeed attained - a
feature that makes for economical operation.

3 But, good as they are at their optimum altitude, high thrust at low airspeed
is not a turbo-jet characteristic. To be at their best, turbojets need the ram-air
pressure at their inlet which comes only with speed, 'therefore, they require very
long runways for take-off.

4 Turbojets are classified according to the kind of compressor they use. For
years, they had only centrifugal compressors because this was the type that
designers knew best how to build. Centrifugal compressors operate by taking in air

near a hub at the centre and rotating it with an impeller.
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Figure 2 — Dual-axial Compressor Turbojet
1 - low-pressure compressor; 2 - high-pressure compressor; 3 - combustion

chamber; 4 - turbine for the high-pressure compressor; 5 - turbine for the low-

pressure compressor

5 As the impeller whirls the air at high speed, centrifugal force carries the
air to the perimeter of the impeller at a considerable velocity. Here the air is
collected in a diffuser to increase the pressure, then led to a manifold which, in
turn, feeds it to the engine's burners.

6 The early centrifugal compressor turbojets were both reliable and simple.
But the amount of thrust they can produce is relatively low because their
compression ratio is not very high. Nevertheless', there are several turbo-prop and
turbo-shaft engines now in current production that employ a compressor
arrangement using one or more centrifugal-type compressors. The improved design
of these engines makes them far superior to the centrifugal-compressor power-
plants of several years ago.

7 Most of today's turbojets use an axial compressor. Axial compressors are
used, especially in the larger engines, because they can produce high compression
ratios, sometimes as high as 13: 1, or more. An axial compressor, as the name
implies, compresses air as it flows in an axial direction through an engine.

A series of rotating blades and stationary vanes work on the air as it passes
through a series of stages inside the compressor. Each stage

adds to the compression process.
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8 There are two types of axial-compressor engines, those with so-called
single compressors and those with dual compressors. In dual-compressor engines
(sometimes called twin-spool engines), there are two compressors that are
mechanically independent of one another, although they are related as to airflow
(see Fig. 2). Each compressor has its own turbine. The turbine for the forward, or
low-pressure compressor, is the rear turbine. It is connected to the low-pressure
compressor by a drive shaft that passes through the hollow drive shaft for the high-
pressure compressor and turbine unit.

Turboprops

9 If a gas generator (turbojet) turns an aircraft propeller through a system of
gears, it becomes a turboprop (see Fig. 3). The propeller-drive reduction gearing
may be driven by the shaft from the same turbine that rotates the compressor, or
the gearing may be driven by a shaft from a so-called free turbine that rotates
independently in the exhaust gas stream of the basic gas generator. In either case,
the gas venerator for a turboprop might be either a single- or dual-compressor type,
although, as this is written, there are no dual-axial compressor turboprops in

production.

Figure 3 — Single-axial Compressor Turboprop
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A - direct-drive turboprop; B - free turbine-drive turboprop; 1 - propeller; 2 -
reduction gear; 3 - compressor; 4 - combustion chamber; 5 - compressor turbine; 6

- propeller turbine

10 Although a turboprop is more complicated and heavier than a turbo-jet
engine of equivalent size and power, it will deliver more thrust up to medium-high
subsonic airspeeds. However, the advantage decreases as flight speed increases. In
normal cruising-speed ranges, the propulsive efficiency (output divided by input)
of a turboprop remains constant, whereas the propulsive efficiency of a turbojet
increases rapidly as airspeed increases. The spectacular performance of a turboprop
during take-off and climb is the result of the ability of the propeller to accelerate a
large mass of air while the aircraft is moving at relatively low ground and flight

speed.

Ynpaxuenus

10.1 Ilepeseoume cnosocouemanus co Cre0yiowumu mepMUHAMU U3
mekcma. engine, power plant, turbine, turbojet, turboprop.

air-breathing engine, aircraft engine, aircraft rocket engine, airplane engine,
copter engine, diesel engine, gasoline engine, gas-turbine engine, helicopter
engine, internal-combustion engine, jet engine, jet-prop engine, liquid-cooled
engine, liquid-fuel rocket engine, petrol engine, piston engine, plasma engine,
prop-jet engine, pulse-jet engine, ram-jet engine, reciprocating engine, rocket
engine, turbine engine, turbo-fan engine, turbo-jet engine, turbo-prop engine,
turbo-shaft engine;

air-breathing power plant, auxiliary power plant, helicopter power plant,
nuclear power plant, power plant, rocket power plant, turbine power plant, turbo-
fan power plant, VTOL power plant;

air-cooled turbine, axial-flow turbine, cooled turbine, gas turbine, high-

pressure turbine, propeller turbine, single-stage turbine;
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axial flow turbojet, by-pass turbojet, centrifugal-flow turbojet, nuclear
turbojet;
free-turbine turboprop, two-spool turboprop.

10.2 a) Ilepeseoume 6e3 cnosapsi credyrwue aHeIUlCKue Ccloéa u3
meKkcma, umerowue 0owUlli KOpeHv ¢ pyCCKUMU CIOBAMU.

airplane n, atmosphere n, centre n, classify v, compressor n, diffuse n,
equivalent a, fact n, gas n, generator n, mass n, mechanically adv, normal g,
optimum a, plan n, result n, system n, temperature n, turbine n, type n|

0) Ymounume 3nauenue HudCenpusedenHvIxX Cl108 8 closape. B mexcme ypoxa ux
PpeKoMeHOYemcs nepedecmu Ciedyrouum 00pasom.

A63arr 1: limitation n Hegoctarok; propeller # BO3ayIITHBIN BUHT.

AG3ar 2: results in.... IpUBOJUT K....; economical, @ 5KOHOMUYHBIA.

AG3ar 3: characteristic n xapakTepHas uyepTa.

A63a1r 6: production n pou3BOACTBO.

AO3ar 7: series n psaf; stationary, @ HETOJABUKHBIH.

Ao63arr 10: constant, a nocmosinnblil.

10.3 Ilepeseoume napeuus co credyrowumu cygpgurxcamu.

-ly continuously, completely, experimentally, manually, permanently,
simply, slowly, smoothly, substantially, permanently, alternatively, badly, directly,
fairly, hardly, incidentally, necessarily, nearly, occasionally, previously, properly,
readily, really, unfortunately, aerodynamically, aeronautically, astronautically,
astronomically, geographically, mathematically, mechanically, physically, physio-
logically, scientifically, symmetrically, technologically, theoretically-ward
backward, forward, downward, upward, northward, southward, westward, eastward;

-wise: clockwise, counter-clockwise, crosswise, likewise, otherwise.

104 Ilepeseoume npeonoxcenus, obpawas GHUMAHUE HA  NEPesoo

Hapeuutl.
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a) 1. The great majority of space vehicles are aerodynamically unstable. 2.
This function represents geometrically an optimal surface. 3. The lift of an airfoil
can be determined mathematically. 4. For each test, velocity data were obtained
photographically. 5. Physically, this type of problem arises when a material
changes its state. 6. The two-spar construction of the wing is not technically
suitable for this kind of airplane.

b) 1. Characteristically, all spacecraft are as small and light as it is practical
to construct them. 2. Tests are currently in preparation at the laboratory. 3.
Distance travelled is directly proportional to speed. 4. At a height of 36,000 ft or
more, the air temperature remains constant at about - 56°C. 5. This is a simple
theorem. 6. Akteorites differ greatly amongst themselves in size, weight and
velocity. 7. A successful investigation of an aircraft accident largely depends on
good organization. 8. The rocket engineer is mostly interested in getting as much
thrust as he can. 9. There are many flows in which these coefficients are nearly
constant. 10. Obviously, the optimum design is not necessarily the cheapest one.
11. Theories proposed for the origin of the Moon necessarily involve the origin of
the entire solar system. 12. The missile returns to its original position readily. 13.
The chosen propellants must be readily available. 14. The company tested a 38-
passenger, 10-ton air cushion vehicle -for river operation. 15. In a suitably arranged
high-speed wind tunnel shock waves can be photographed. 16. This, unfortunately,
1s not the case. 17. The dark markings on the face of the Moon were variously

considered to be seas, forests, etc.

10.5 Ilepeseoume npeonoosicenus, oopawjas eHuMaHue Ha NEpesoo CKA3YeMblXx,
BbIPAIICEHHBIX  2NAC0NAMU 8 PA3IUYHBIX BPEMEHAX CMpaoamenbHo20 3a102a
(nosmopenue):

1. Nuclear rockets will not be used for some time for transporting people
because of the obvious radiation hazards. 2. Rocket engines can be classified as
follows. 3. The electric conductivity of a plasma is influenced by the intensity of

the gravitational field. 4. The combination of a spacecraft and its launch vehicle is
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called a space vehicle. 5. This chapter is concerned with the exploration of the
planets, satellites and asteroids. 6. The aircraft with a total seating capacity of more
than 5 persons must be provided with at least one emergency exit. 7. Different
types of unguided missiles have been developed. 8. Our Sun and its planets are
called the solar system. 9. In this chapter emphasis is placed upon fuselages,
wings, and control surfaces, and considerable attention is given to cockpits, cabins,
compartments, canopies, windows, landing gears and power-plant structural parts.
It is not intended to describe the details of all aircraft or all the details of any
particular aircraft. 10. Launch vehicles are usually made up of several stages. 11. A
full scale model of the astronaut's space suit has been constructed and tested. 12.

The behavior of the system is strongly influenced by gravity.

10.6 Omseemvme na 6onpocwi kK mexcmy.

1. What is the most common type of the gas-turbine engine? 2. In what
altitude range do most turbojets operate? 3. According to what are turbojets
classified? 4. In what way do centrifugal compressors operate? 5. Do the majority
of today's turbojets use an axial or a centrifugal compressor? 6. What are
compression ratios of axial compressors? 7. How many types of axial-compressor
engines do you know? 8. In what case does a turbojet become a turboprop? 9.
What engine is more complicated and heavier, a turboprop or a turbojet? 10. What
can you say of the propulsive efficiency of a turboprop and a turbojet in normal

cruising-speed ranges?

2.11 Moayans 11

Jlexcuko-spammamuyeckue memol:
1. ITepeBoa TEPMUHOJIOTMYECKUX COUECTAHUM.

2. CnoBa 00111€T0 KOPHS B @HIJIMACKOM M B PYCCKOM SI3bIKaX.
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3. 'maronsl ¢ cypduxcamu.
4. CocTaBHBIC TJIar0JbI.
5. CylecTBUTENbHBIC, COOTBETCTBYIOIIUE COCTABHBIM TJIarojam.

6. OyHKIMY UTHOUHUTHUBA.

TepMunsbI:

axial-flow fan - oceBoii BEeHTHIIATOP

carry aloft - momHUMaTh B BO3AyX

case — KOXyX

chamber — kamepa

circumnavigation - HaBUralus 1o 3aMKHYTOMY MapuipyTy
combustion chamber - kamepa cropanus

commercial — rpaxx1aHcKui

discharge - uctekatp; BBIITyCKaTh

drop off — magath

duct - kanam; TpyOa; TpyOONpOBO/I; MOAaBaTh, HATHETATH MO TPYOOIIPOBOTY
duct-enclosed fan - BeHTHJIATOP B KOJIBIIEBOM OOTEKaTese
exhaust - BeImyckaTh ras

fanjet - TypOOBEHTUIISATOPHBIN TBUTATENb

gear-driven propeller - BO3IymIHbI BUHT C PEAYKTOPHBIM TMPUBOIOM
guided - ynpaBisieMblit

inlet - BX0J1; BITYCK; BXOJHOE OTBEPCTHE

internal engine - ABUTATENb BHYTPEHHETO CrOpPaHUs

launch — 3anyckatp

propellant — TormBo

pulsejet - mynbcUpyrOUUi BO3IYIIIHO-PEAKTUBHBIN ABUTATEIH
ram air - BO3JIyX, CKaThIH 32 CYET CKOPOCTHOTO HAIMOpa
ramjet - MPSIMOTOYHBIN BO3TyIIIHO-PEAKTUBHBIN JBUTATEIb
shutter - macTUHYATHIN KIanaH

stage - CTyICHb
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steering - yrpaBjeHue

Types of aircraft gas-turbine engines

(continued)

Turbofans
1 Fanjets and turbofans are one and the same thing. In principle, the
turbofan (or fanjet) is the same as the turboprop except that the ratio of the
secondary airflow (i.e., the airflow through the fan or propeller) to the primary
airflow through the basic engine is less. Also, in the turbofan, the gear-driven
propeller is replaced by a duct-enclosed, axial-flow fan whose rotating blades and
stationary vanes are considerably larger but otherwise like the blades and vanes of

an axial compressor (see Fig. 4).

A |

Figure 4 — Turbofans

A - forward turbofan with mixed exhaust; B - forward turbofan with non-
mixed exhaust; 1 - fan; 2 - compressor; 3 - combustion chamber; 4 - compressor

turbine; 5 - fan turbine; 6 — nozzle
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2 There are two principal configurations for a turbofan, each of which has
several variations. In one configuration, the fan is placed at the front of the engine
where it is an integral part of the compressor. When the engine is a dual-
compressor type, it is a part of the forward, low-pressure compressor. In the other
configuration, the fan is mounted at the rear of the engine where it forms the rim,
or outer perimeter, of a free turbine that rotates by itself in the exhaust gases
discharged from the engine. These two turbo-fan designs are called forward-fan
and aft-fan engines, respectively.

3 In both turbo-fan configurations, the fan makes a substantial contribution
to the total thrust. Over and above the thrust produced by the basic engine, the fan
accelerates the air passing through it to generate thrust of its own in the manner of
the propeller of a turboprop. The fan air is exhausted without passing through the
engine; it 1s not burned with fuel or used for internal engine cooling.

4 Two different duct designs are used with forward-fan engines. Either the
air exhausted by the fan may be ducted overboard directly after it leaves the fan, or
it may be ducted along the outer case of the basic engine to mix, or not mix
(depending upon the design), with the turbine exhaust gases before the gases pass
through the jet nozzle.

5 The fundamental difference between a turbofan and a turboprop is that the
airflow through the fan is controlled by the design of the engine in such a manner
that the air velocity through the fan blades is not affected very much by the speed
of the aircraft. (How this is accomplished will be explained later.) This means that
the loss of operational efficiency at high air speeds that limits the airspeed
capability of turbo-prop aircraft is eliminated in turbo-fan aircraft. Indeed,
supersonic aircraft not only can, but are being powered by turbofans.

6 Turbofans are rapidly becoming the most widely used of all the types of
jet engines, particularly in large multi-engine aircraft. The turbofan is, in effect, a
compromise between the good operating efficiency and high-thrust capability of a

turboprop and the high-speed, high-altitude capability of a turbojet. At cruising
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altitude, the engine-propeller combination of a turboprop loses efficiency rapidly at
airspeeds above 400 knots. (knot - MOpcKko¥ y3ei1, Mepa JJIMHBI. )

7 Not only does the turbofan have no such limitation but it is much simpler
than a turboprop.

8 The complexity and weight of the propeller reduction gearing and the
intricate propeller-governing feature of a turboprop are completely eliminated in a
turbofan. The turbofan is therefore not only lighter than a turboprop but can never
be plagued by any of the malfunctions to which a propeller and its associated
systems are susceptible.

9 The fact that the fan air does not pass through the basic engine enables a
turbofan to achieve relatively low specific fuel consumption. In addition, because it
accelerates a large mass of air to relatively low velocity, even at very low aircraft
speeds, a turbofan, like a turboprop, produces much more thrust than a turbojet
during takeoff and the initial climb.

10 Another advantage of the turbofan is a lower noise level, which is an
important feature at all commercial airports, the lower level of noise occurs
because a turbo-fan engine has at least one additional turbine stage to drive the fan.
Extraction of more power iron engine exhaust gases as" they pass through the
additional turbine (or turbines) serves to reduce the velocity of the engine exhaust.
Less velocity through the jet nozzle results in less noise.

Ramjets and Pulsejets

Figure 5 - Ramjet Engine
1- air inlet; 2 - fuel nozzles; 3 - igniter; 4 - combustion chamber; 5 - jet

nozzle
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Figure 6 — Pulse-jet Engine
1 - shutters; 2 - combustion chamber; 3 - jet nozzle; 4 - fuel nozzle; 5 -

igniter

11 The simplest jet engine of all is the ramjet (Fig. 5), which has no moving
parts. Such an engine is but little more than a pipe equipped with a fuel metering
and injection system. Because a ramjet must be accelerated by some means other
than the engine's own power to a very high speed before it will operate, the engines
have limited use. They have principally been employed in guided missiles that must
be carried aloft and launched by a conventional aircraft

11 A pulsejet (Fig. 6) is a ramjet with a set of shutters, spring- loaded to
remain in the closed position normally, placed across the engine's air inlet. When
the engine is launched at a speed sufficient to maintain operation, ram air pressure
forces the shutters open. Fuel is injected and burned continuously in the
combustion chamber. As soon as the combustion chamber pressure equals the ram
air pres sure, the shutters close. The combustion gases are ejected through
the jet nozzle at the rear, generating thrust. When the pressure in the
combustion chamber drops off, the shutters open again, admitting
more air. The cycle repeats itself with great rapidity.

Rocket Motors

12 The solid fuel rocket motor is the oldest and most widely
known jet-propulsion device. The body consists of a cylinder in which
a solid fuel thoroughly mixed with a solid oxidizer is carried. When

the fuel, called a propellant, is burned with the oxidizer, the rocket develops thrust
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by accelerating the gases of combustion through a jet nozzle. There are also liquid

propellant rockets (Fig. 7) which operate much in the same manner.

Figure 7 — Liquid Propellant (Fuel) Rocket Motor
1 - liquid oxygen (oxidizer); 2 - liquid hydrogen (fuel); 3 - fuel valve; 4 -
combustion chamber; 5 - jet nozzle; 6 - fuel and oxidizer injection and mixing
nozzles; 7 - oxidizer valve

YupaxHeHus

11.1 Ilepeseoume cnosocouemarnusi co CReOYOUWUMU MEPMUHAMU U3
mexcma. chamber, compressor, fan, fuel, inlet, motor, nozzle, propellant.

altitude chamber, combustion chamber, cooling chamber, engine chamber,
gas chamber, pressure chamber;

air compressor, axial compressor, centrifugal compressor, high-pressure
compressor, low-pressure compressor;

axial-flow fan, centrifugal fan;

alcohol fuel, aviation fuel, gas fuel, hydrogen fuel, kerosene fuel, liquid fuel,
nuclear fuel, petroleum fuel, rocket fuel, solid fuel;

air inlet, nozzle inlet, variable inlet;

electric motor, hydraulic motor, jet motor, liquid motor, pulsejet motor,
rocket motor, turbine motor;

adjustable nozzle, aecrodynamic variable nozzle, exhaust nozzle, exit nozzle,
fixed-area nozzle, rotating nozzle, vectorable nozzle;

gaseous propellant, liquid propellant, solid propellant.
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11.2 a) Ilepeseoume 6e3 crosaps ciedyroujue aneiutickue c08a U3 mekcma,
umerowue 0ouuULl KOpeHsb ¢ PyCCKUMU CLOBAMU.

compressor re, configuration re, cycle n, cylinder n, efficiency re, fact n,
fundamental a, gas n, perimeter n, position n, principle re, rocket a, standard a,
system n, turbine n, type n.

0) Ymounume snauenue nuscenpusedennvix cioe 6 ciuosape. B mexcme
YPOKA X peKOMeHOYemcsi nepesecmul Cledyiouum 00pazom:

Ao63arr 1: propeller n BO3xyniHbIi BUHT.

AG3zar 2: principal, a ocHOBHOM; variation n BapuaHT; front n mepemHss
qacTh; integral, @ HeoThemIeMbIi; form v 00pa3oBHIBATH

AG3ar 3: contribution n BiusiHUE; total, a moJMHBIN; generate U CO3/1aBaTh;
propeller n BO3yIIHBINA BUHT.

AG3ar 5: control o perynupoBaThk; operational, a sxcrmyaTalimoHHbIH; limit o
OTPaHUYHBATh.

Ao03ar1 6; limitation n HEJOCTATOK.

AG3ar 7: complexity / coKHOCTb.

A63ar 8: specific, a ynenbHblif; accelerate u yCKOpSITh.

A63an 9: commercial, a rpaxaaHCKUi.

A63ar; 10: injection /r BOphICK; accelerate v pasroHsTh(cs); operate v
paborats; limited p.p. orpanudensslii; principally adv rimaBHbIM 00pazom.

A63an 11: operation n moner; inject v BOPBICKUBATh; €ject v BbIOpachiBaTh;
generate v cozoasamo.

A63air 12: motor n aBUTaTeNb; operate v paboTars.

11.3 Ilepeseoume enaconwvt co caedyrowumu cypourxcamu.

-ize: characterize, crystallize, magnetize, organize, revolutionize,
standardize, summarize, vaporize; centralize, generalize, localize, neutralize,
normalize, realize, specialize;

-ify: gasify, classify, qualify; amplify, electrify, intensify, justify, purify,
rarify, simplify, solidify;
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-en: frighten, hasten, heighten, lengthen, lighten, strengthen, blacken,
brighten, broaden, fasten, harden, soften, stiffen, straighten, tighten, weaken,
widen, worsen;

-ate : accelerate, actuate, complicate, create, decelerate, deviate, duplicate,

eliminate, estimate, incorporate, integrate, investigate, regulate, rotate.

11.4 Ilpoumume u 3anomHume Haubolee ynompebumenbHvle COCMABHbIE

2n1a2ovl
bring - IPUHOCUTH bring about - mpuBoAUTH K (pPE3ynbTaTy)
bring down - cOuBarb
bring up - nogHUMaTh (BOIpoc)
build - ctpouts build up - cozgaBate, 00pa3oBHIBATH
carry - HeCTH carry away- YHOCHUTh, OTBOJIUTh
carry on - IpOBOJUTH (OIIBIT)
carry out - BBITIOJHSTh
do - nenatp do away - n30aBIATHCH
find - HaxoaUTH find out - BBISICHATE, BEISIBIIATH
get - MoJryvyaThb get out - BBIXOJIUTH
give - 1aBaTh give off - ornaBarb, U3Iy4aTh
give up - OTKa3bIBAThCS
go - uamu g0 on - IPOJI0JIKATh
g0 OVer - paccMaTpUBaTh
look - cMOTpeTh look ahead - npenBuneTs
look for - uckate
look through - nmpocmaTtpuBaTh
look upon - paccmarpuBath
make - nenatp make out - T0Ka3bIBaTh, BHISABIISATH
make up - ycTaHaBJIMBaTh
put - KJIacTh, CTaBUTh put away - youpaTh, yCTpaHsITh

put down - 3anuckIBaTH
put forward - BEIABUTATH

take - Opathb take away - yOupaTh, CHUMaTh
take off - cHumare; B3jeTaTh
take for - npuHUMaTh 3a
take up - O6paThcs 3a

turn - moBOpayMBaTh turn off - BeIKITIOYATH
turn on - BKJIFOYaTh
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turn to - O6paHIaTBC}I K
turn out - OKa3bIBATHCH
work - paboraTth work out - pazpabaTsiBaTh

11.5 Ilepeseoume cywecmeumenvHvie, COOMBEMCMBYIOUUEe COCMABHBIM

2naz2onam.
cut in - BKJIIOYATh cut-in
cut off - BeIKITIOUATH cut-off
cut out - BEIKIIIOYATH cut-out
fall away - oTnenarbcs fall-away
flame out - nmpekpamniaTh ropeHue flame-out
fly off - B3nmerath fly-off
lift off - oTpsIBaTHCS OT 3emiin lift-off
lock on - 3axBaTBIBaTH LIENH lock-on
NOSE OVer - KaroTUPOBATh nose-over
Nose up - MOAHUMATh, 33]JUPATh HOCOBYIO nose-up
wacTL
roll off - kpeHutbcs roll-off
run in - oOKaTeIBaTh ABUTATEND run-in
run up - TOHSATH JBUTATENIb Ha OOJIBIITNX run-up
ohonoTax
slow down - cHIKaTh (CKOPOCTH) slow-down
slow up - cHIXaTh (CKOPOCTH) slow-up
splash down - npuBoAHATECA splash-down
take off - B3neTaTh take-off
turn about - nenats pazBopot Ha 180° turn-about
turn around - genathk pa3BopoT Ha oOpaTHbIM  turn-around
warm up - nporpeBarthb warm-up

11.6 Ilepeseoume npeonodicenus, obpawas SHUMAHUE HA NePesood UH-
Gdunumuea 6 pynkyuu noonedxdcauje2o u OONOJIHEHUS.

a) 1. To land the airplane at night is rather difficult. 2. To investigate the
danger of radiation is quite necessary. 3. To release the undercarriage was
impossible and the airplane crashed on landing. 4. To determine the accurate
position of the plane is the task of the navigator. 5. To provide an explanation for

this phenomenon is the task of the present article.
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b) 1. It was essential to solve the problem of aerodynamic stability. 2. It is
important to determine the velocity of a rocket. 3. It is necessary to protect the
occupants of a space station from the intense solar-particle radiation. 4. At this
period of the year it is possible to launch a probe into a circumnavigation trajectory
of Mars. 5. It was possible to make only general conclusions from the results of
test flying.

c) 1. The pilot decided to use the automatic landing system. 2. Here we
should like to discuss some methods of training for manned space flight. 3. The

astronaut wanted to ensure the successful coupling of space vehicles in orbit.

11.7 Ilepesedume npeonosxcenus, obpawas GHUMAHUE HA NEPeBoo
UHDUHUMUBA 8 COCIABHOM UMEHHOM CKA3YEeMOM.

1. The aim of this paper is to find basic properties of fluid oscillations. 2.
One answer to this problem is to use electronic-beam steering rather than
mechanical steering. 3. One of the most important functions of unmanned lunar
program will be to find suitable lunar sites. 4. The basic idea is to determine the
pressure under zero-gravity conditions. 5. The object of this discussion is to
describe some probable future propulsion systems. 6. The objective will be to
determine the most promising device for a fuel tank. 7. Our problem is to
determine the unknown shape of the fuel tank. 8. The basic problem was to
determine the atmospheric conditions. 9. The purpose of the surface-to-underwater
missile is to enable the ship to destroy targets. 10. The purpose of this paper is to
present a brief description of the spacecraft and its systems and to provide a limited
description of the performance of the spacecraft during the manned orbital flight,
li. The purpose of this chapter is to apply the basic principles of rocket motion to
the various phases of space mission. 12. The main task of each space flight is to
overcome the gravitational field and pass through the atmosphere of the Earth or

some other planet.
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11.8 Ilepeseoume npeonosicenus, obpawas 6HUMAHUE HA NePesoo
UHUHUMUBA 8 DYHKYUU 0OCMOAMENbCMEA Yeu U C1e0CMEUsL.

a) 1. The crystal maser must be held at a very low temperature in order
to operate efficiently. 2. Refrigeration units are used in airplanes to cool air. 3. This
research airplane is designed to fly at more than 3,600 mph and to reach heights of
up to 100 miles. 4. To fly day after day in high-speed airplanes the pilot must be
physically and mentally fit. 5. To find the answers to these questions and
many others several research rockets were sent into space. 6. To investigate this
effect we changed the previously described calculations. 7. To insure a uniform
internal temperature inside the generator the engineers designed a special thermal
control device.

b) I. Mercury is too small to retain a considerable atmosphere. 2. These
laboratory experiments are too difficult or costly to per- form. 3. The mass of an
electron is so small as to be neglected. 4. This method was so complicated as to
give only little results. 5. The space environment between 200 and 1,000 km from
the surface of the Earth can be considered safe enough to establish stable orbits for
the various types of space vehicles. 6. The velocities are not high enough to be of
major concern. 7. Engines of the carrier rocket must have sufficient power to

launch the satellite into the Earth's orbit.

11.9 [Ilepegeoume npeonosicenus, obpawas 6HUMAHUE HA NePesoo
uHuHUMUBA 8 DYHKYULU ONpedeieHUs.

1. There are several hypotheses to account for the Moon's origin. 2. The first
living being to experience weightlessness for a long period of time was the dog
Laika. 3. Tests to determine properties of propellants are currently in preparation at
the laboratory. 4. There are no winds or rain to erode the surface of the Moon. 5.
The space vehicles to be discussed in this section can be divided into two broad
categories. 6. There are several problems still to be considered. 7. Now we shall
discuss the system of units to be used in the next section of the article. 8.

Propellant properties are the main two factors to be considered here. 9. The Moon
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was the first celestial body to be reached by men. 10. In the experiments to be
described in this section, the electric field has a frequency of 400 Hz. 11. For many
years to come the solar system will be the arena for Astronautical investigations.
12. The reciprocating engine probably will be retained for many years to come for
use in low-speed airplanes. 13. Leonardo da Vinci was the first man to treat
aeronautics scientifically. 14. Valentina Tereshkova is the first woman to orbit the
Earth. 15. Galileo Galilei was the first to examine the Moon in detail through a
telescope and to draw a certain conclusion from what he saw. 16. The Russian
scientist Konstantin Tsiolkovsky was the first to understand the use of rockets in

space travel.

11.10 Hatioume 6 mexcme mooyns (abzayvt 3, 4, 8§ u 9) no oonomy

uHguHUMUBY U nepegedume ux 6 mexkcme.

11.11 Omeemovme na eonpocwi k mexcmy.

1. Where is the fan mounted in the turbo-fan engines? 2. How are turbo-fan
designs called? 3. What is the fundamental difference between a turbofan and a
turboprop? 4. In what aircraft are turbo-fans most widely used? 5. What engine is
simpler, a turbofan or a turboprop? 6. What engine is lighter, a turbofan or a
turboprop? 7. What enables a turbofan to achieve a relatively low specific fuel
consumption? 8. Why does a turbo-fan produce much more thrust than a turbojet
during take-off and the initial climb? 9. What is the simplest jet engine? 10. What

jet propulsion device is the oldest and most widely known?

2.12 Moayas 12

ﬂekcuko—epammamuquKue memdul.

1 ITepeBoa TEPMUHOJOTUIECKUX COUCTAHUM.
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2 Cl10KHBI€ CYIIECTBUTEILHBIE.

3 UnduHUTHBHBIE 0OOPOTHI.

TepMuHbI:

altimeter - BeIcOTOMED

bar - cTepaxkeHb; monoca

behavior - xapaKTepUCTUKH

boost pressure - 1aBJIeHUE HaJ1yBa

branched pipe - 0TBeTBIEHHBII TPyOONPOBOI; TATPYOOK
device - ycTpoCTBO; MEXaHHU3M; IPUCIIOCOOICHHE
direction indicator - yka3aTens Kypca

directional gyro KypcoBoii - THPOCKOIL; TUPO MOJIYKOMITAC
encounter - BCTpe4aThb

environment - OKpy>aromias cpea

gauge - MaHOMETP

gyro horizon - aBUaropu3oHT

head - ronoBka

horizon - TOpU30HT; aBUATOPU30HT

induction - BIyCK; BCaChIBaHUE

mach meter - ykazarens uncia M

master engine - OCHOBHOM JIBUTaTelb

meter - U3MepsITh

propulsion - Tsra; cumoBasi yCTaHOBKa

sharp turn - kpyToii pa3Bopot

skid - ckonb3UTh (TIpH pa3BOPOTE)

slip - ckONB3UTH

straight and level flight - mpsiMoMHEHBINM TOPU3OHTATBLHBIN MOJET
Pitot tube - TpyOka Iluto

turn-bank indicator - ykazaTenb KpeHa ¥ MOBOPOTA

wide turn - mojorui pazBopot

Aircraft instruments
1 Aircraft instruments are basically devices for obtaining information about
the aircraft and its environment, and for presenting that information to the pilot in a
concise form. Their purpose is to detect, measure, record, process and analyze the

variables encountered in flying an aircraft. They are mainly electrical, electronic or
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gyroscopic. They are concerned with the behavior of the engines, the speed, height
and attitude of the aircraft and its whereabouts. Instruments concerned with the
whereabouts of an aircraft are navigation instruments and these are dealt with
separately in Lesson 13. Lesson 12 is concerned with instruments that obtain and
present information on flight (excluding whereabouts and direction), propulsion,
fuel, airframe, electrical and pressure systems.

2 The history of the development of aircraft instruments shows a movement
away from instruments that merely obtain and present information to those that
automatically do something about the information they receive. For example, at
one time an instrument would have told a pilot that his aircraft was nose-down, and
it would have been left to the pilot to take corrective action manually if necessary.
Nowadays it is often the case that a pilot will "instruct" an automatic system, for
example, to fly level, and the appropriate instrument will usually show the
"instruction" is being "obeyed" and only exceptionally that something is wrong
because the automatic system has failed.

3 A modern aircraft cockpit looks on first sight to consist of a bewildering
array of instruments that no human being could ever master or understand. It looks
as though so much information presented simultaneously could never be absorbed
by a small team of two to four people with any certainty. However, instrument
panels are designed in such a way that instruments are grouped logically so that to
a pilot it is an "open book".

Instruments Concerned with Flight Information

4 Height. An instrument for measuring and showing height above a level of
reference is called an altimeter. It is basically an extremely sensitive aneroid
barometer which measures static pressure at the height the aircraft is flying and,
according to the difference between mis and the pressure at a predetermined
reference level, indicates height above reference level. There are three possible
reference levels the first is a theoretical mean sea-level reference which is of no

use on landing. The second is true pressure at airfield height so that the altimeter
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reads zero on landing. The third is true pressure at sea-level so that the altimeter
indicates true altitude on landing

5 A radio altimeter measures height above terrain and so would not help to
maintaining a constant flight-level over land. Its purpose can be stated quite simply
as that of measuring the depth of air immediately below the aircraft, rather as
sounding devices in a ship are used to measure the depth of water beneath its keel.

6 Vertical Speed. The rate of change in altitude is measured and shown by a
vertical speed indicator. This indicates the speed of climb (ascent) or descent (dive
or glide).

7 Horizontal Airspeed. Horizontal airspeed is measured and shown by an
airspeed indicator (ASI). The ASI is an aneroid capsule which measures the
difference between static pressure and the pressure inside an open-ended tube,
called Pitot tube, usually situated on or underneath the nose of the aircraft. The
airspeed indicator tells the pilot what his airspeed would be if he were flying at
sea-level under standard atmospheric conditions, temperature 59°F (15°C) and
barometric pressure 29.92 inches (760 mm). True airspeed (TAS) may be
calculated approximately from indicated airspeed (IAS) by adding 2 per cent to the
IAS for everyone thousand feet above sea-level.

8 The mach meter indicates the Mach number which expresses airspeed as a
fraction of the speed of sound. It is essential equipment on jet aircraft. ,

9 Turning Characteristics. Aircraft turning characteristics can be measured
and shown by a simple device known as a turn-bank indicator. The turn-bank
indicator tells the pilot two things Firstly it tells him whether he is doing a tight
turn or a wide turn, and whether it is to port or starboard. Secondly, the turn-bank
indicator tells the pilot whether, on the turn to right or left, his aircraft is slipping
inwards or skidding outwards. In big aircraft information on turning and banking is
incorporated in a flight system direction indicator.

10 Attitude. The attitude of an aircraft relative to the surface of the earth is
shown by an "artificial" or "gyro" horizon. There is a horizon bar on the instrument

that always remains parallel to the surface of the earth. Another small piece of
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metal shaped to indicate the aircraft appears above or below the horizon bar if the
airplane is in a climbing or gliding attitude. When the aircraft is banked to the left
or right the imitation airplane in the instrument appears banked to the left or right.

11 Direction. An elementary direction-measuring instrument is a simple
magnetic compass which may, however, be inaccurate by a degree or two in
straight and level flight and much more inaccurate in turns. The magnetic compass
is used in conjunction with a directional gyro which is not affected by the angles of
bank normally employed in airlines.

Instruments Concerned with Propulsion Information

12 Speed. Engine speeds are measured and shown on rpm indicators which
measure the revolutions per minute of the main rotor in each engine. Any
differences in rpm from a master engine used as a basis for synchronizing are
shown on a synchro scope.

13 Temperature. The temperature of each engine on an aircraft 1s measured
and shown on a temperature indicator. Piston-engined aircraft have indicators for
cylinder head temperature (CHT). Turbine engines have indicators for jet-pipe
temperature (JPT) or turbine-gas temperature (TGT). All types of engines have oil
temperature indicators showing the temperature of their lubricants.

14 Pressure. Various sorts of pressure occurring in a piston engine in
operation are shown by instruments. A manifold pressure gauge is an instrument
for measuring the absolute pressure in the induction system (a branched pipe for
distributing air or a mixture to several cylinders) at a point standardized for each
engine. Alternatively boost pressure, which is pressure in the induction system at a
point standardized for each type of engine may be shown on a boost pressure

gauge. Oil pressure is indicated by an oil pressure gauge.

Instruments Concerned with Information about Fuel
15 Fuel Content. Fuel tank contents indicators show how much fuel the
aircraft has left at any moment of time. Usually each tank is metered individually,

and the amount of fuel is measured in liters or by weight.
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16 Fuel Flow. The fuel consumption of each engine is measured by fuel
flow meters calibrated in kilos per minute. These are integrated in a device to
indicate kilos gone since engines were started.

(to be continued)

Ynpaxxkuenus

12.1 Ilepeseoume cnosocouemanusi coO CAeOYIOUUMU MEPMUHAMU U3
mexcma: altimeter, device, horizon, instrument.

airborne altimeter, aircraft altimeter, cabin altimeter, landing altimeter, radar
altimeter, radio altimeter;

automatic navigation device, calibration device, sensing device;

approach horizon, artificial horizon, director horizon, gyro horizon;

airborne instrument, aircraft instrument, blind flying instruments, board
instrument, electronic instrument, flight instrument, flying instrument, measuring

instrument, navigation instrument, performance instruments.

12.2 Ilpoumume u nepegsedume ciodichvle cywecmeumenvnvie. Hazosume
cywecmeaumelibHvle, OM KOMOPbIX OHU 00PA308AHbL.

O6pasen;: airspeed (air+speed) Bo3ayliHass CKOPOCTh

a) airbus, airflow, airframe, airline, airliner, airscrew;

lifeboat, life raft, lifetime;

radioactivity, radiolocation, radioman, radiosonde, radioelement,

radiotelephone;

sideline, side gust, sideslip, side wash;

tail cone, tail hook, tailpiece, tailpipe, tail plane;

windscreen, windshield, Windstream;

b) airplane, floatplane, seaplane, tail plane;

aircraft, spacecraft;

airship, spaceship;
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airman, crewman, spaceman, weatherman;
airport, spaceport;
nosewheel, tailwheel,;

ampere meter, flowmeter, voltmeter.

12.3  Ilepeseoume npeonodcenus, obpawas 6HUMAHUEe HA NePesoo
CHIOJCHO20 OONOJIHEHUS], BbIPANCEHHO20 000POMOM «OOBLEKMHbBIN NAdeHC C

UHGDUHUMUBOMY.

1. For the illustrative purposes we assume a plasma to consist of three fluids.
2. The designer assumed the form of the tank to be spherical. 3. For simplicity
hydrodynamicists believe the two fluids to be in viscid and incompressible. 4. On
some occasions scientists may consider the acceleration of gravity to be constant.
5. Physicists consider nuclear energy to be the prime source of heat energy. 6. We
may expect this new problem to be qualitatively like that discussed above. 7. We
know an incompressible fluid to occupy this cylindrical tank of radius a. 8. The
astronaut reported spacecraft mean temperature to exceed the designed temperature
by 5°C. 9. The early artificial satellites showed the Earth to be surrounded by
intense radiation. 10. The author of the paper states these motions to be initially
irrotational. 11. Suppose the Earth's orbit to be a circle. 12. Suppose the Earth and
Venus to move in coplanar circles. 13. The ancients thought electricity to be
invisible fluid. 14. Until quite recently scientists thought the space between the Sun

and the Earth and the planets to be "empty.

12.4 Ilepeseoume npeonodxcenus, obpawas 6HUMAHUE HA NePesoo
CILOJHCHO20 NOONEHCAULE20, BLIPANCEHHO20 000POMOM «UMEHUMENbHBIU NAJeNC C
UHDUHUMUBOMY !

a) 1. The velocity at all points is assumed to depend only on ¢ 2. No other
forces are assumed to act on the fuel tank bottom. 3. In this analysis the liquid is

assumed to be in viscid and incompressible. 4. This condition is assumed to be
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valid. 5. The angle between these surfaces is assumed to be 75°. 6. To early man
the Earth was believed to be the centre of the Universe. 7. The polar caps of Mars
are believed to be ice crystals. 8. Astronautics is considered to be the science and
technology of the design and operation of space vehicles. 9. The speed
of the aircraft at the time of the explosion is estimated to have been about 300
knots. 10. The first Earth's satellites were expected to stay on their orbits for a
month or two. 11. The Sun is known to have a 11-year cycle of activity. 12. The
rocket may be said to work on the reaction principle.

b) 1. At present the rocket engine appears to provide the best means for
producing the tremendous thrust forces. 2. The artificial satellite appears to an
observer on the Earth to remain fixed in space. 3. Two schemes appear to be
particularly attractive for emergency landing. 4. The spacecraft appears to have
encountered very few micrometeoroids in its travel. 5. The shape of Venus seems
to resemble that of the Earth. 6. This wing structure seems to present serious
problems. 7. Venus has a shape and surface conditions which seem to resemble
those of the Earth. 8. The inner satellites of Saturn seem to be composed primarily

of ice.

12.5 Ilepeseoume npednodicenus, oopawias sHUMaHue Ha nepesoo obopoma
«for+cywecmsumenvhoe (unu mecmoumenue) + UHGUHUMUBY.

1. It has been necessary for scientists and engineers to develop new methods
of tests. 2. It is important for the pilot to know the airplane construction. 3. The
Sun is a power source which makes it possible for man to live on Earth. 4. The
noise from the engine was so deafening that it was impossible for the passengers to
talk with each other. 5. The Earth is not a perfect sphere. This fact makes it
necessary for astronomers to make corrections for the Earth's slight oblations. 6.
The necessity may exist for the pilot to reduce the speed of the airplane. 7. For
problems to be solved on large computing machines it is better to use symmetric
matrices. 8. For such a system to operate efficiently, the propellant must be kept

quiescent. 9. The returning spaceship must intersect the beam patterns from two
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ground stations for its position in space to be determined. 10. This value must be
negative for Eq. (5) to hold. 11. The flow field shows the tendency for surface

distortion to occur.

12.6 Hatioume 6 mexcme moonys (abszaywr 1, 4, 6, 9, 11, 13 u 15) no
O0OHOMY CNIOBOCOYEemMAaHul0 U nepegeoume ux Ha pycckuil azvik. Obpamume
BHUMAHUE HA NOCIe008AMENbHOCIb  PACHONONCEHUS  CNO8 8  AHSULCKUX

U 6 pyCCKUx Cilo60CoYemaruslx.

12.7 Omeembvme na sonpocwi k mexcmiy.

1. What is the purpose of aircraft instruments? 2. What does the history of
the development of aircraft instruments show? 3. In what way are instrument
panels designed? 4. What instrument is called an altimeter? 5. What is the purpose
of a radio altimeter? 6. By what instrument is the rate of change in altitude
measured? 7. What does the airspeed indicator measure? 8. What does the mach
meter indicate? 9. What instrument shows direction? 10. What does the fuel tank

contents indicator show?

2.13 Moayan 13

Jlexcuko-epammamuueckue memol:
1. IlepeBox TEPMUHOTOTUYECKUX COUETAHUM.
2. CnoxxHble npuiiaraTeiabHbIE.

3. UupuHUTHB B pa3inuuHbIX PYHKIUSAX U 000pOTaxX (nogmoperue).

Tepmunsbi:

alert - mpuBeCTH B COCTOSIHUE TOTOBHOCTH

buried - yroruieHHbIT
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control column - pydka ynpaBiaeHuUs
control panel - manenb ynpaBieHus
detector - 4yBCTBUTENBHBIN 2JIEMEHT; TaTUHK

duplicate - 1yOnupyrOMMi MEXaHU3M
flight recorder - 60pTOBOI camornucely

leadino edoe - menenmrgg kxnomkAa
manhandling - yripaBiieHre BpyUHYIO

margin of safety- 3amac nmpo4yHocTu

pen recorder - caMOTIHCeIl TIEPOM

pi tot head - mpueMHUK MOJHOTO JABJICHUS

Prestel - mpexneBpeMeHHBIN CPBIB TOTOKA

recorder - caMonuceIl

stick shaker - BuOpocurnanuzaTop pyyku ynpaBieHHUs
store - 3aITOMHHAIONIECE YCTPOHCTBO; XPaHHUTh

tape recorder - JICHTOUHBIA CaMOTIHCEIT

Aircraft instruments
(continued)

Instruments Concerned with Information about Conditions on the
Outside of the Airframe

1 Temperature. The outside air temperature (OAT) gauge gives the pilot
general information about the temperature of the air immediately surrounding the
airframe. This will enable him to assess the influence of temperature on certain
performance aspects of the aircraft. He needs to know particularly whether the
temperature is within certain limits in humid conditions so that there is danger of
ice forming. This enables action to be taken to heat the affected areas. Critical parts
include the leading edges of the wings, control surfaces of the tail unit, engine air
intakes and the pilot head.

2 On the other hand, there are certain parts of the airframe that might
possibly become overheated because they are close to something like an engine or
a generator producing a lot of heat. The temperature of important zones of the

airframe near a heat-producing component, for example the rear spar of a
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mainplane containing a "buried" jet engine, is monitored by electrical temperature
bulbs.

3 Cabin temperature indicators are normally fitted to modern aircraft to
enable the pilot to confirm that the automatic system controlling temperature is in
working order. Cabin humidity indicators may be fitted but humidity control
systems are rare.

4 Pressure. It is important to know the pressure inside the passenger cabin
because it must be neither too high nor too low for human comfort. It is also
important to know the difference between the air pressure outside the cabin and the
air pressure inside it because it represents a force exerted in normal circumstances
in an outwards direction. The difference in pressures must be kept within limits
imposed by the strength of the fuselage. The cabin altitude indicator is the
instrument monitoring passengers' comfort and the cabin differential pressure
indicator monitors the margin of safety.

5 Other pressures concerned with the airframe that must be watched are the
hydraulic and pneumatic systems used in powering controls of such moving parts
as brakes, undercarriage and so on.

Instruments Concerned with Information about the Aircraft's Electrical
System

6 Voltage. Direct current and alternating current voltages are measured and
shown by AC and DC voltmeters. Where information is required only periodically
from several points it is usual to have only one voltmeter with a device for
selecting each point of measurement as required.

7 Current. The instrument that measures an electric current in amperes is
called an ammeter.

8 We may summarize the nature of information presented by aircraft
instruments as follows:

— it may be continuous presentation, as in the case of a gyro-

horizon.
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— it may be on-tap presentation, as in the case of moving a switch for a
reading on a voltmeter.

— it 1s always concerned with situations that are expected to change within
certain limits, for example temperature.

— most is presented visually.

9 Attempts are made to minimize the heavy demands made on the aircrew's
use of their eyes by employing their senses of hearing
and touch. Unfortunately, at the same time there are ever increasing demands on
hearing coming from the various radio aids now installed in aircraft.

10 However, some of the instruments for alerting aircrew to the fact that
something abnormal is happening do employ the senses of hearing and touch.
Throughout the aircraft there are various heat, flame and smoke detectors which
relay their warnings to the pilots by bell as well as by light. If for some reason or
other the undercarriage has not been lowered for an intended landing, in addition to
a warning light sometimes a horn is operated by the throttle setting. If the speed of
the aircraft inadvertently drops below what is regarded as safe, a mechanical
instrument called a stick-shaker, operating from a device on the underside of a
wing, gives warning of a pre-stall condition by shaking the control column. On the
other hand, warning of excessive speed is given by means of a horn.

11 The history of aircraft development is, among other things, the change
from manhandling aircraft to the automatic handling of an aircraft. The history of
the development of aircraft instruments shows a movement away from instruments
that merely obtain and present information to those that automatically do
something about the information they receive. A notable exception to this general
trend is a flight recorder which does not present information at the time of
obtaining it but stores it away for future reference. The need for flight recording
has been recognized in aviation for a very long time. Early methods of meeting this
need were by the pilot or observer recording data normally on a notepad, or by
relatively crude pen recorders or even a camera photographing the pilots'

instruments or duplicates of them.

133



12 Today, nearly all commercial aircraft are required to carry a recorder
whose performance far exceeds the maximum capability of these simpler devices.
All the pilot sees of it is a small control panel on which he can set some dials
which correspond to the date and flight number. This information is inserted on the
recording medium before every flight and the recorder can detect whether the
aircraft is flying and. switch itself on or off accordingly. Data collected at any
point on the aircraft are transmitted electrically to a central electronic unit where
they are converted to a binary code like that used in computers. This ensures that
accuracy can be of the order of 1 part in 1,000. It is stored in this form in an almost
indestructible store normally consisting of an armored cassette containing about 50
miles of hair-thin magnetic steel wire operating on the same principle as a tape
recorder. This cassette can be removed from the aircraft at any time for decoding
and analysis. Any lengthy or repetitive analysis work involved is carried out by

computer.

YupaxHeHus

13.1 Ilepeseoume cnosocouemaruss co CReOVIOUWUMU MEPMUHAMU U3
mexcma. detector, gauge, indicator, recorder.

angle-of-attack detector, course detector, fire detector, heat detector, ice
detector, infra-red detector, smoke detector, vibration detector

air gauge, altitude gauge, angle gauge, barometer gauge, cabin-pressure
gauge, fuel gauge, fuel-pressure gauge, gas-density gauge, gasoline gauge, gas-
pressure gauge, Mach-number gauge, oil gauge, oil-pressure gauge, oil-
temperature gauge, temperature gauge;

airspeed indicator, air-temperature indicator, altitude indicator, angle-of-
attack indicator, attitude indicator, bank indicator, bank-and-turn indicator, climb
indicator, course indicator, direction indicator, dive-angle indicator, engine speed

indicator, flight indicator, height indicator, landing-speed indicator, Mach
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indicator, rate-of-climb indicator, rate-of-descent indicator, revolution indicator,
speed indicator, temperature indicator;
airborne recorder, airspeed recorder, altitude recorder, course recorder, flight

recorder, flight path recorder, pressure recorder.

13.2 Ilepesedume cnooicubvle npunazamenvhuvle, 00pPA308anHble NO MOOENU
«cywecmeumenbHoe + npuiacamenbHoey.

Oo6pa3er: oxygen-rich (oxygen+rich) ¢ uzovimxkom kuciopooa, boeamuiti
KUCIIOPOOOM

temperature-dependent; time-dependent; pressure-dependent; accident-free;
air-free; fault-free; friction-free; trouble-free; vortex-free;

combat-ready; flight-ready;

heat-resistant; fire-resistant;

oxygen-sensitive; pressure-sensitive; temperature-sensitive.

13.3 Ilepeseoume cnoowcHvle npunacamenvhvie, 00pa308aHHbIE NO MOOENU
«cywecmeumenvroe + npuuacmue Ily.

O6paszein: sun-warmed (sun+warmed) corpeBaemslii coiHyem

air-based; earth-based; ground-based; land-based; sea-based; water-based;

air-controlled;  ground-controlled;  pilot-controlled;  radio-controlled;
trajectory-controlled; wire-controlled;

air-cooled; gas-cooled; liquid-cooled; water-cooled;

fabric-covered; ice-covered; linoleum-covered; metal-covered, paper-
covered, rubber-covered; snow-covered;

air-driven; battery-driven; belt-driven; engine-driven; hand-driven; spring-
driven; steam-driven; turbine-driven; water-driven; wind-driven;

ground-guided; radio-guided; wire-guided;

air-launched; ground-launched; fighter-launched; satellite-launched; space-
launched;

factory-made; hand-made; machine-made; man-made;
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fuselage-mounted; wing-mounted; pod-mounted; truck-mounted;

air-operated; foot-operated.; motor-operated, power-operated; pressure-
operated;

battery-powered; engine-powered, jet-powered; man-powered; rocket-
powered; sun-powered; water-powered;

jet-propelled; rocket-propelled; steam-propelled;

earth-stabilized; fin-stabilized; position-stabilized; roll-stabilized; space-

stabilized.

13.4 Ilepesedume npeonosxcenus, obpawas 6HUMAHUE HA NEPesoo
UHUHUMUBA 8 PA3TUYHBIX YHKYUIX U 000pomax (nosmoperue).

1. Since the Moon was first observed by telescope, several ideas have been
put forward to account for the appearance of its surface. 2. The major objective of
our program is to improve performance without reducing reliability. 3. The light
areas of Mars seem to be sand deserts; the dark areas of Mars were formerly
believed to be oceans. Now they are proved to be dry. 4. The purpose of tests is to
determine the wing loading. 5. We expect the new aircraft to fly this year. 6. To
maintain the forward movement of the wing through the air, a force equal to the
drag must be constantly exerted. 7. Comets are known to have highly eccentric
orbits. 8. A spaceship is designed to sustain a man in a space environment for a
given period, to protect him from external heating and acceleration during exit and
re-entry, to provide him with means for controlling the attitude of the spaceship, to
permit him to perform observations and several experiments in space, and to bring
him safely back to Earth. 9. The temperature in the stratosphere is estimated to be
as low as 130°K. 10. The problems connected with the construction of large
satellites by men in space are chiefly to keep the man alive while outside his
spaceship, and to enable him to move in the direction desired. 11. The stabilizer of

an airplane is considered to consist of two sections.
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13.5 Haitoume 6 mexcme mooynsa (abzayel 3, 4 u 6) no 0ea crosocouemanus
u nepegedume ux Ha pycckuti sazvik. OOpamume 6HUMAHUe HA NOCTe-
008AMENLHOCb  PACNONIONCEHUSL CIO8 6 AH2IUUCKUX U 6 PYCCKUX C0BOCO-

YemaHusx.

13.6 Haitioume 6 mexcme mooyns 6 abzaye [-Oesams, 6 abzaye 11-
wecmnaoyamov u 6 abzaye 12- 0sadyamv Cl08, UMEWUX 00WuUe KOPHU 8

AHRTIUTICKOM U 8 pYCCKOM A3biKax. Ilepeeedume ux na pycckuil s3vix.

13.7 Haiioume 6 mexcme mooyna (abzayel 1, 2 u 4) no 0éa ungurumusa.
Haiioume  ungpunumusnwiti  obopom 6 abzaye 12. Ilepesedume  ux

HA PYCCKUL A3bIK.

13.8 Omeemvme na 6onpocwt kK mexcmy.

1. What information does the outside air temperature gauge give the pilot? 2.
Why are cabin temperature indicators fitted to modern aircraft? 3. Why is it
important to know the pressure inside the passenger cabin? 4. Why is it also
important to know the difference between the air pressure outside the cabin and the
air pressure inside it? 5. By what instruments are direct current and alternating
current voltages measured? 6. In what units does the ammeter measure an electric
current? 7. By what means do various heat, flame and smoke detectors relay their
warnings to the pilots? 8. What is operated if the undercarriage has not been
lowered for an intended landing? 9. Does a flight recorder present information at

the time of obtaining it? 10. Must all commercial aircraft carry a recorder?

2.14 Moay.s 14

ﬂekcuko—epammamuquKue memabl.
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1. ITepeBo TEpPMUHOIOTUYECKUX COUETAHUI.
2. CokpallleHHBIE CJIOBA.
3. OyHKUMHU rEPYHIHS.

4. OTriaarojibHOE CYIICCTBUTCIILHOC.

Tepmunbi:
aid - o0opy10BaHUE; CPENICTBO; YCTPOMCTBO
astro fix - acTpoHOMHUYECKasi OPUEHTUPOBKA
band- nosoca yacToT; nUana3oxH
crosswind - GOKOBOI BeTep
dead-reckoning navigation - HaBUranuUs CYUCICHUEM U MPOKIAAKON MyTH
drift - cHOC
homing - HaBeneHue
lane - Bo3aymiHas Tpacca
NDB (nondirectional beacon) - HeHanpaBICHHBINA MasiK
path - TpaexTopus
radar device - paHOIOKAIIMOHHOE YCTPONUCTBO
rebound OTCKOK
reference - Hauaa0 OTCYETA; HAYAIBHBIE YCIOBUS
self-contained - aBTOHOMHBI
travel - coBepiaTe mosiet
VOR (very high frequency omnidirectional radio range) - BceHanpaBiIeHHBIH

yJIBTPAKOPOTKOBOJHOBBIN paIuOMasiK

Aircraft navigation
1 The most elementary form of aircraft navigation is where the pilot looks
down from his cockpit on to a familiar terrain and guides his aircraft from one
landmark to another. Because the territory is well known to the pilot he requires no
device or instrument to assist him. If the territory over which he is flying is not

familiar he will require at least a map. In both cases the pilot is using what might
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be called the "inductive" method in that he observes features on the surface and
obtains an instant "fix" on his position, without having to do any calculations
involving past movement of the aircraft.

2 Astronomical navigation is also inductive. The pilot observes the position
of celestial bodies and with the help of an accurate clock, and instruments for
measuring angles and sensing the vertical, he can compute his position.
Calculation is involved but not basically of past movement of the aircraft, although
account must be taken of the fact that astro fixes are normally "running" fixes.

3 Another well-known method of navigation, sometimes referred to as the
"historical", 1s based on a record of the movement of the aircraft from a known
point. From this record of what has happened before, present position and future
movement may be deduced. This might be called the "deductive" method to
distinguish it from the "observational" or "inductive" method referred to above. In
practice this method is known as dead reckoning navigation. The only aids
required in an elementary form of DR navigation are a compass, a clock, an
airspeed indicator, a forecast wind and a map. If a pilot knows the direction in
which he has been travelling from a known point, and the length of time and speed
at which he has been travelling from that known point he can work out his present
position and future course.

4 As navigational aids have become more sophisticated, methods are now
usually classified by reference to the nature of the aids rather than the inductive or
deductive, historical or observational process. So now there is an important
distinction, for example, between independent and dependent systems. The
independent systems are self-contained onboard the aircraft so that they do not
require any assistance from the ground, except of course for maintenance. The
dependent systems (sometimes called external reference systems) need the co-
operation of ground-based components.

5 Yet behind this new classification we can see the old one. Self-contained

systems operate by not getting lost. For example, the Doppler system starting from
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a known point deduces present position from a record of velocity over the ground.
External reference systems on the other hand often provide an immediate fix.

6 Independent (Self-contained) Systems of Navigation. Under this category
we must include those systems where information is obtained either by human eyes
or by radar on geographical features (on the ground or in the air) to determine
present position.

7 Thus, the simplest form of navigation described above is both independent
and observational. A radar device that tells a pilot he is a mile from a mountain
would also come in this category.

8 Doppler is at present the most widely used self-contained aid working on
dead reckoning-principles. It sends radio signals of a known frequency to the
ground below and measures their frequency on the rebound. By using the
principles of the "Doppler" effect it then measures the aircraft's ground speed. The
principle referred to is that to a moving observer the frequency of a radiation
appears to shift by an amount proportional to the velocity of the observer. So,
starting from a known point and a difference in radio frequencies the system
deduces present position through ground speed, and aircraft heading (in other
words: -aircraft velocity).

9 The next most widely used self-contained aid working on dead reckoning
principles is the inertial system. This is since if a vehicle starts from a known point
and 1s equipped with extremely sensitive means of measuring accelerations along
precisely defined paths this can be related to time, and distance travelled to present
position. Basically, the instrument consists of gyros and accelerometers.

10 Dependent (External Reference) Navigation Systems. There are invisible
roads built into the skies over Europe, America and many other parts of the world
where the air traffic is dense enough to justify the expense of maintaining them.
These airways, sometimes called air traffic lanes, are commonly constructed of
beams of radio waves.

11 A beam of radio waves is just as real to the pilot as a road of concrete is

to the motorist. But a radio beam is not a two-dimensional path like a road; it is
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three-dimensional like a tunnel. The idea of an airplane flying through a tunnel is
helpful except that the walls offer no construction in a radio beam. The airplane
can stray through the walls. It does not have to wait until it reaches the end to get
out.

12 At the end of each tunnel is some sort of radio transmitter. This sends out
the radio signals that form the tunnel. To be able to make use of the airway the
pilot must tune a radio receiver in the cockpit to the frequency of the radio
transmitter.

13 Nowadays, most airways are defined by VOR station, though many are
still using non-directional beacons (NDBs). NDBs are comparatively cheap and
simple but have several major disadvantages: (1) they operate in the overcrowded
"medium frequency" band, which is subject to static interference; (2) as the name
indicates, the radiation from an NDB does not give the pilot a positive "tramline"
but only an indication that it is now on a certain bearing from the aircraft. Whilst
the aircraft is heading towards the NDB, its path may describe a parabola, due to
drift caused by the local wind effect on the aircraft.

14 The VOR (Very High Frequency Omnidirectional Radio
Range) does not suffer from these disadvantages. It does provide
a static-free '"tramline" down the centre of the airway, which it is
easy for an aircraft to follow regardless of crosswind effect.

15 Whichever system of defining airways is used, it is nowadays
common practice to present the information visually in the cockpit

on dials.

YupaxHenus

14.1 Ilepeseoume cnosocouemaruss coO CReOVIOUWUMU MEPMUHAMU U3
mekcma: aid, navigation, navigator, reference.
air-navigation aids, long-distance aids, radar aid, radar-navigation aid, radio

aids, radio-navigation aids, short-range aids;
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aerial navigation, air navigation, celestial navigation, dead-reckoning
navigation, enroute navigation, flight navigation, ground navigation, independent
navigation, long-range navigation, medium-range navigation, radar navigation,
radio navigation, self-contained navigation, short-range navigation, star navigation,
terrestrial navigation;

air navigator, automatic navigator, bombardier-navigator, Doppler navigator,
robot navigator, second navigator;

attitude reference, azimuth reference, directional reference, heading

reference.

14.2 Ilepesedume coxpawennvie Ccr08a, NOCMPOEHHblE NO MOOENU:
«HAYANILHLIL DJIeMeHm nepeozo cloga+yenoe emopoe closoy. (Takue cnosa
YUMAaromces CIUMHo).

O6paszein; radnote (radio+note) paduoepamma

A-bomb (atom+bomb);

H-bomb (hydrogen+bomb);

ammeter (amper+meter);

helipad (helicopter+pad);

heliplane (helicopter+ plane);

heliport (helicopter+port);

helitaxi (helicopter+taxi);

midair (middle+air);

mid-chord (middle+chord);

midspan (middle+ span);

midwing (middle+wing);

navaid (navigation+aid);

paraboy (parachute+boy);

paradiver (parachute+diver);

paradoctor (para-chute+doctor);

paradrpp (parachute+drop);
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paranurse (parachute+ nurse);
parawing (parachute+wing);
radome (radio+dome);
ramark (radio+mark);

velocimeter (velocity+meter).

14.3 Ilepesedume cokpawennvie Ccno6a, 00paA308aHHble NO MOOEIU
«HAYANBHBIN DNIeMeHm Nep8oz2o Cl08Ad + KOHEUHbIl dNIeMeHm GMOpo20 CLOBAY.
(Taxue cnosa uumaromcsi CiUmHo).

O6pazen: avionics (aviationtelectronics) asuayuonnoe 31eKmpoHHOE
obopydosanue

elevon (elevator+aileron);

flaperon (flap+aileron);

motivator (motion+elevator);

naviation (naval+aviation);

naviator (naval+ aviator);

neutron (neutral+electron);

pibal (pilot+ball);

positron (positive+electron);

radiotronics (radio+electronics);

transceiver (transmitter-(-receiver);

transponder (transmitter-Fresponder).

14.4 Ilepeseoume coxpawenus, cocmosuwjue U3 HAYAIbHO20 IeMeHma
cnosa. (Taxue cokpawerus yumaromcs KaxKk HeCOKpaujeHHble Clo6ad.)

approx approximate MAX; max maximum

Fig; fig figure 0X; OXY; oxy oxygen

GAL; gal gallon PROP; prop propeller

IN; in inch sec section, secondary

LAB; lab laboratory tac tactical
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14.5 Ilepegeoume coxpawenus, cocmosiwue us coanracHvlx Oyke. (Taxue

COKpAWEeHUsl 4umaronci KaK HeCOKpauleHHble CJZOBCZ.)

APRX; aprx approximately KN; kn knot

FT; ft foot
H; h hour

Mk mark

mm. millimeter

KG; kg kilogram YD; yd yard

KM; km kilometer

14.6 Ilepeseoume coxpaweHnus, cocmoawue U3 HAYAILHLIX OVKE

cokpawennvix cnos. (Kasxcoas 6yxea yvumaemces kax 6 angasume.)

A

£ CcH®mzZz@mTAw

attack, airplane

bomber

cargo airplane

fighter

helicopter

missile carrier
reconnaissance airplane
trainer

utility airplane

weather airplane

NASA  National Aeronautics and Space

Administration

USAF United States Air Force

USN United States Navy
RAF Royal Air Force
RN Royal Navy

NA North American
GE General Electric
RR Rolls-Royce

HS Hawker Siddeley

14.7 I[lepesedoume npeonosxcenus, obpawass GHUMAHUE HA NEPedoo

I’lO@]leDfCCZU/;QZO, BbIPAIHCEHHO20 zepyﬂduefw.

1. Solving these complex equations can require a digital computer. 2.

Landing on the Moon is considerably different from landing on the Earth because

of the lack of atmosphere on the Moon. 3. Flying over the ice in polar regions is

extremely difficult. 4. Landing on the planets will vary according to atmospheric
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conditions. 5. Launching a man or a crew into space can be accomplished in

several ways.

14.8 Ilepeseoume npeonoscenus, obpawas 6GHUMAHUE HA NEPeBoo
COCMABHO20 UMEHHO20 CKA3)eMO020, BbIPANCEHHO20 2EPYHOUEM.

1. The main point of a transformer is raising or lowering voltage. 2. The
advantage of the new equipment is functioning under wide changes of temperature
and pressure. 3. The purpose of the satellite was lifting the airborne
instrumentation to a vertical distance of 250 miles from the surface of the Earth. 4.
The main advantage of the rocket engine is operating independent of its
environment medium. 5. The designation of the wind shield made of highly
tempered glass is withstanding almost 1,000 degrees Fahrenheit. 6. The first task is
predicting accurately the remaining time of powered flight until thrust termination.
7. The main purpose of an active communication satellite is receiving a signal,
amplifying it and returning it to the surface of the Earth. 8. The principal interest of
the author of the paper was verifying the shift of resonance frequency with

amplitude.

14.9 Ilepesedoume npeonosxcenus, obpawas GHUMAHUE HA NEPEBoo
OONONIHEHUSI, BbIPANCEHHO20 2EPYHOUEM.

1. The automatic landing system must ensure landing the passenger airplanes
at night. 2. The aircraft designer suggested testing this equipment under altitude
conditions. 3. The test engineer avoided using this new instrument under high
temperatures. 4. Capillary forces prevent air from entering the tube. 5. The film
serves to demonstrate a new approach-in using the computer. 6. The rocket engine
differs from the air-breathing engine in carrying its own oxidant as well as its fuel.
7. Our scientists succeeded in solving the problem of landing the airplanes at night.
8. Many pilots dream of going to the Moon and distant planets. 9. For years men
have dreamed of placing large platforms in orbit around the Earth. 10. Our proof

will depend on showing that X= 0,11. The radar homing types are all based upon
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receiving some detection and tracking signal from the target. 12. These complex

problems are associated with maintaining the health of the astronaut.

14.10 [Ilepeseoume npeonooxcenus, obpawias 6HUMAHUE HA NepPesoo
onpeoeneHus, blPaANCeHH020 2ePYHOUEM.

1. The idea of flying has existed in men's minds from time immemorial. 2.
There is no doubt that aviation is a safe means of travelling. The risk of flying by
an airplane is not very much greater than the risk of going by train or bus. 3.
Scientists are trying to develop better ways of lifting space vehicles from the Earth.
The problem of escaping from the Earth is essentially a matter of-overcoming the
gravitational field of the Earth. 4. The task of flying to the Moon is not an easy
one. 5. There is little hope of discovering, from the Earth, another member of our
solar system. 6. Space orbital rendezvous is the technique of bringing together in
orbit two or more spacecraft. There are several methods of accomplishing the
rendezvous maneuver. 7. This article gives a simple method for estimating pressure
distribution. 8. There are two principal methods for determining the distances and
velocities to the stars. 9. The rocket offers a means for escaping the Earth and for
creating a research station in space. 10. Systems for detecting, inspecting, and, if
necessary, attacking enemy satellites and space vehicles can be either ground- or
space-based. 11. Another interesting device for testing materials at high

temperatures and speed is hypersonic shock tube.

14.11 [Ilepeseoume npeonoocenus, obpawas GHUMAHUE HA NEPedoo
00CmMoAMeNbCMEa, BbIPANCEHHO20 2EPYHOUEM.

1. Peak temperatures occur after heating the test specimen. 2. The astronaut
orbited the Earth 22 times before guiding his spacecraft safely back to a landing in
the Pacific Ocean. 3. In preparing man for space flight care should be taken of his
health. 4. In returning from the Moon, the spacecraft must be accelerated to a
velocity greater than "escape velocity". 5. Upon eliminating w from Eg. (2) we

obtain the following results. 6. Man can live on liquid foods for weeks without
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losing his weight. 7. It is not possible to understand the reasons for all these shapes
of the wing without first understanding the reason for sweepback itself. 8. The
velocities of stars can be determined by examining the spectrogram of the light
which comes from them. 9. The principle of a satellite is very simple. A good
analogy may be obtained by tying a stone to a piece of string and whirling it round
in a circle. 10."Reliability of the construction can be improved by using additional
elements. 11. This task is accomplished by launching a spacecraft and the fuel
separately into orbit. 12. Midcourse corrections are made by sending pitch and roll
commands from the ground to the satellite. 13. Big rockets have been used for
launching satellites into the Earth orbit. 14. As on the surface of the Earth, the

magnetic field in space can also be used for determining directions of flight.

14.12 Ilepesedoume npeonodicenus, o0Opawas BHUMAHUE HA NEPesoo
OM2NA20NIbHO20 CYUEeCMBUMENbHOZO.

1. The falling of the aircraft began soon after the explosion. 2. Sometimes
the buffeting of an airplane occurs only in a Mach number range. 3. The automatic
opening of -a parachute increases the chance of the pilot survival. 4. The testing of
missile equipment is long and complicated. 5. The heating of an aircraft skin
increases rapidly at the higher speeds. 6. The year 1957 saw the launching of the
first artificial Earth satellite and the beginning of a new era of scientific exploration
in space. 7. The launching of spaceships from the Earth orbit presents several
previously unfamiliar technical problems. 8. A galaxy is a grouping of stars, dust

clouds, and gases.

14.13 Hatioume 6 mexcme mooyns 6 abzaye 2- 0senaoyams u 6 absaye 3-
0e6sIMHAOYaAMdb CI08, UMEIOWUX 00wUe KOPHU 6 AH2IUIICKOM U 8 PYCCKOM SI3bIKAX.

llepesedume ux na pycckuil s3biK.

14.14 Hauoume 6 mexcme mooyns (abzayvr 1, 2, 5 u 7) no oonomy

eepynouio. Ilepesedume ux Ha pycckuti sA3viK.
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14.15 Omsemovme na 6onpocwl Kk mexcmy.

1. What is the most elementary form of aircraft navigation? 2. How can the
pilot compute his position? 3. On what is another well-known method of
navigation based? 4. What method is known as dead reckoning navigation? 5.
Under what conditions can a pilot work out his present position and future course?
6. What are the independent systems of navigation? 7. What are the dependent
systems of navigation? 8. On what principles does Doppler navigation system
work? 9. On what fact is the inertial navigation system based? 10. Is a radio beam

two-dimensional or three-dimensional?

2.15 Moayas 15

JIeKCHUKO-TpaMMaTHYECKUE TEMBI:
1 IlepeBoa TEPMUHOIOTUYECKUX COUETAHUIMA.
2 ITapoHUMBI.

3 ®yukuuu npuyactus [ u 11

Tepmunsbi:

escape velocity BTopas KocMHU4YecKasi CKOpOCTh
manufacturer U3TOTOBUTEIIb

market peIHOK cOBbITa

set up co3naBaTh

shock (-wave) drag BoJIHOBOE CONTPOTHUBIICHUE
sonic boom 3BYKOBOH yJap

bow wave - ToJI0BHas BOJIHA.

break 371. - mpeogoieBaTh
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build-up - yBenuuenue
challenge - cnoxHnas 3agava; mpodiaemMa
circumvent - 00XOTUTh

coast - JIETETh 110 HHCPIHHA C Hepa60TaI-0HlI/IM ABUI'aTCIICM

Supersonic flight

1 For many years the figure of 1,223 km per hour has had a special meaning
for the people who work in the aviation industry. Within a mile or two it is the
speed of sound through the air at sea level. It symbolizes the so-called "sound
barrier".

2 To most aviation engineers this figure represented a formidable obstacle
in the path of technical progress. Many of them thought that the obstacle was so
great that it could never be overcome or circumvented. Others saw it as something
different only in degree from the problems they had been facing for decades.

3 Wave drag, or shock drag as it is sometimes called, was the biggest sound
barrier problem. These are the names aerodynamicists used to describe the
increased resistance of the air caused by abrupt build-up of density at supersonic
speeds.

4 When an aircraft is being flown at subsonic speeds, pressure waves
moving ahead of it activate the air in its path and the molecules of air move aside
to allow the aircraft to pass. These pressure waves move at the speed of sound.
When the aircraft itself moves faster than sound the waves get left behind and the
air ahead is not made to move out of the way.

5 Consequently, the aircraft strikes the air and sets up shock waves rather
like the bow waves made in water by a ship moving at speed. It is formation of
these shock waves that causes the sonic boom that is heard on the ground.

6 It appeared obvious to aviation engineers that if ever aircraft were to
overcome the problem of shock wave drag much more engine power would be

required. Largely because of problems of propeller design piston engines were no
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good for breaking the sound barrier. Their efficiency began to fall off as aircraft
speed increased above 560 kph.

7 Military aircraft led the way in developing the jet engine. The early jets
were much too uneconomical for commercial operation and it was left to the
military, who must have higher speeds and better performance with less regard for
cost, to support their development.

8 Without doubt the biggest operational problem associated with supersonic
flight, yet to be overcome, is the sonic boom. As an aircraft flies at speeds greater
than sound it sets up two main shock waves, one at the nose and one at the tail.
When these shock waves reach the ground the resulting sudden jump and fall in air
pressure (the "over-pressure") is heard as the sonic boom.

9 Normally this sound consists of two distinct booms, heard in rapid
succession, but in certain atmospheric conditions the sound merges into one boom.
Two main factors influence the intensity of the boom. These are the weight of the
aircraft and the height at which it is flying. The heavier the aircraft the louder will
be the boom. The higher the aircraft is flying the more the boom will be reduced.

10 A focusing of several shock waves can occur during acceleration to and
deceleration from supersonic speed. A supersonic airliner will normally produce
the loudest boom during the acceleration phase.

11 During deceleration the boom will be much less intense because, by that
time, most of the fuel will have been used up and the weight of the aircraft greatly
reduced.

12 As supersonic aircraft are not likely to attain supersonic speed until 160-
240 kilometers after take-off, by careful flight planning it should be possible to
time the acceleration to supersonic speed so that it occurs over the sea or over
sparsely populated land.

13 If the sonic boom will cause supersonic flight to be prohibited over well-
populated land, there will still be a market for supersonic aircraft. More than three
quarters of the earth's surface is ocean, and more than 40 per cent of the world's

long-haul traffic is concentrated on the North Atlantic.
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14 Whatever problems face the manufactures of supersonic airliners there is
a hope that they will one day be overcome. The supersonic airliner is no longer a
dream, no longer a mere challenge to the aviation engineer; it is possibly the
airliner of tomorrow. In the 1970s air passengers may be able to travel at a speed of

2,335 kilometers per hour.

YupaxHeHus

15.1 Ilepeseoume cnosocouemanus co CaeOyIOWUMU MEPMUHAMU U3
mekcma: acceleration, flight, flying, resistance.

acceleration due to gravity, acceleration of gravity, acceleration of the earth,
back-to-chest acceleration, backward acceleration, centrifugal acceleration,
centripetal acceleration, chest-to-back acceleration, downward acceleration, drag
acceleration, earth acceleration, foot ward acceleration, forward acceleration,
gravitational acceleration, head-to-seat acceleration, headword acceleration,
leftward acceleration, rightward acceleration;

accelerated flight, altitude flight, automatically controlled flight, blind flight,
climbing flight, constant-level flight, cruising flight, curvilinear flight, day flight,
day-light flight, demonstration flight, diving downward flight, enrooted flight,
gliding flight, high-angle-of-attack flight, high-speed flight, high-temperature
flight, hovering flight, hypersonic flight, instrument flight, intercontinental flight,
jet flight, level flight, long-distance flight, long-range flight, low-altitude flight,
low-speed flight, night flight, refueling flight, routine flight, scheduled flight, sea-
level flight, sonic flight, spy flight, steady flight, straight flight, subsonic flight,
supersonic flight, transonic flight, unsteady flight, VTOL flight;

bad-weather flying, blind flying, cloud flying, development flying, low
flying, zero-altitude flying;

aerodynamic resistance, air resistance, frictional resistance, skin resistance,

turbulence resistance, wave resistance.
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15.2 Ilpoumume u 3anomHume Haubonee ynompeoumenbHvle NAPOHUMbL
(cnosa,  OnU3KUe  NO  HANUCAHUIO UMW  36YYAHUIO,  HO  UMerwue
PpasHoe 3Havenue).

accept - MpUHUMATh

adapt - mpucmocoouThH

addition - mpubaBneHue, T0OABICHIE

affect - Bo3melicTBOBaThH Ha, BIUATH HA

also - Toxxe, TaKxKe

area - TUIOIA/b, 30HA

adopt - npuHUMAaTh, YCBauBaTh

except - UCKITI0YaTh; HCKITF0Yasi, 32 HCKITFOUCHUEM

edition - u3zganue

case - J1eJ10, clly4yau

expand - paciMpsATbCA

feature - yepTa, 0COOEHHOCTH

later — mo3xe

principal -riaBHbIN

quiet - CIIOKOMHBIN; TUXUI

same - TOT K€ CaMbIi

science — HayKa

vary - MEHSTBCS, OTJINYAThCS

effect - coBepiarhb, BBHITIOJIHSTH

although - xoTs1; HECMOTps Ha TO, YUTO

era - apa

cause - MpuYnHa, OCHOBaHUE

expend - pacxog0BaTh, TPaATUTh

latter - mocnenuui U3

quite - BIIOJTHE, COBCEM, COBEPIIICHHO

some - KaKoi-To, HEeKUil, HECKOJIBKO '

since - ¢, OCJIe; ¢ TeX MOp; C TeX IMOp KakK, TaK KaK, TOCKOJIbKY
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then - Torma, morom, 3aTeM

VEry - O4CHb

153 Ilepeseoume npeonooicenus, obpawas 6HUMAaHUe Ha onpeoeieHue,
svipasicennoe npuyacmuem 1.

1. The forces acting on an airplane in flight are lift, weight, drag and thrust.
2. Air flowing around the cockpit makes a tremendous noise. 3. Food, water, air
and electric supplies in the Vostok spacecraft were sufficient for a flight lasting up
to 10 days. 4. The term "planets" will be applied here to nine celestial bodies
orbiting around the Sun. 5. Tests simulating overland flights at various speeds are
of great importance. 6. Decelerations are oppositely acting accelerations. 7.
Despite the probable prospects of failure, let us observe existing information. 8. In
preceding chapters of this book we have discussed the development and

construction of turbo-jet engines.

15.4 Ilepeseoume npeonodxcenus, obpawas 6HUMAHUEe HA 0OCMOs-
menbCcmad, 8blpaxcenHvle npuyacmuem 1.

a) 1. Applying the new methods of investigation mathematicians obtained
quite extraordinary results. 2. Referring to figure 3 one can see that the airplane is
flying straight and level in calm air. 3. Combining these two equations we get the
following one. 4. Orbiting at an altitude of 22,300 miles above the Earth, in a
synchronous or 24-hr orbit, a satellite has the same period of rotation as the Earth.
5. Neglecting the drag of the air we may write the working equation. 6. Using
Autoland approach the performance of the airplane may be improved sufficiently.
7. The airplane cools itself giving off heat to the surrounding air. 8. On large
platforms orbiting about the Earth men will live for long periods of time
conducting scientific work, observing the heavens or assembling rockets for
journeys into space! 9. The water flow rate was monitored visually using a

stopwatch. 10.  Numerical results have been obtained using equations.
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b) 1. When discussing high-speed aerodynamics, we constantly refer to the
speed of sound. 2. When describing a turbo-prop, turbo-shaft, or piston engine, the
accepted unit for measuring the rate of doing work is horsepower. 3. When dealing
with astronomical distances we find the change in gravity to be very significant. 4.
When applying these two methods, consideration should be given to the physical
phenomenon. 5. When reviewing a year's progress, it is natural to seek out the
most significant event. 6. While coasting in Kepler orbits, liquid propellant floats

in the tank.

15.5 [Ilepesedoume npeonosxcenus, obpawas GHUMAHUE HA NEPeBoo
npuyacmus 11 6 pynkyuu onpedenenus.

a) 1. Escape velocity is the velocity required to depart the gravitational field
of an astronomical body. 2. The results of flights made by Soviet Luna automatic
stations enriched science with new important data on the Moon. 3. High
temperatures associated with space vehicle re-entry, and low temperatures
associated with cryogenic propellants, present needs for special materials. 4. In a
V/STOL aircraft the thrust required for vertical take-off is much greater than the
thrust required for level cruise flight. 5. Planes designed to fly above the speed of
sound have strong and thin wings.

b) 1. The structures considered are large and complex. 2. According to
the data obtained the development flight of the prototype was
successful. 3. Satisfactory results were obtained in every case investigated. 4. The
masses of meteors are rather uncertain because of the difficulties involved. 5.
Because of the cost involved and the high requirements for reliability, it is unlikely
that new intermediate types of space launch vehicles will be developed in the next
decade. 6. The amount of dry food required will depend upon the duration of a
space flight. 7. The case shown characterizes a low-conductivity fluid.
8. The design shown has tapered wings. 9. Table 1 lists the numerical
values of the parameters used. 10. Figure 6 is a drawing of the test

apparatus used. 11. The results obtained permitted to formulate some
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general statements. 12. The amount of heat generated depended on the
quality of the fuel used. 13. The methods introduced received general
recognition. 14. The temperature of the liquid obtained remained

constant.

15.6 Haiioume 6 mexcme mooyns (absayvl 2 u 9) no namo cio8, UMeOUWUX
oOwue KOpHU 8 AHSIUUCKOM U 8 pycckom sszvikax. Ilepesedume ux na pycckuil

A3bIK.

15.7 Haiioume ¢ mexcme mooynsa (abzayel 4 u 5) no ooHomy npudacmuro

1. Ilepeseoume ux Ha pyccKuti A3viK.

15.8 Omseemvme na 6onpocwt k mexcmy.

1. What figure symbolizes the so-called "sound barrier"? 2. Why did this
figure represent a formidable obstacle to most aviation engineers? 3. By what is the
increased resistance of the air at supersonic speeds caused? 4. What causes the
sonic boom that is heard on the ground? 5. Why were piston engines no good for
breaking the sound barrier? 6. At what speed did the efficiency of piston engines
begin to fall off? 7. What factors influence the intensity of the boom? 8. When will
a supersonic airliner produce the loudest boom? 9. Why will the boom be much
less intense during deceleration? 10. At what speed may air passengers be able to

travel in the 1970s?
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