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NPEOUCITIOBUE

B ToMCKOM MOIUTEXHUYECKOM YHUBEPCUTETE B TEUCHHUE TIOCIIETHHUX JIET
JUTSI CTYZICHTOB TEXHUYECKUX CIIEIUATIBLHOCTEH MmapamiensbHo ¢ 6a30BOil moj-
TOTOBKOM IO aHTJIMACKOMY $I3BIKY YMTAETCs Kypc Mpo(ecCHOHaIbHOTO aHT-
JUICKOro s3bika. Takas MOAroTOBKAa, HECOMHEHHO, HEOOXOIMMa MOJIOJBIM
cneruanuctam. B To ke BpeMs, B Mpogake MOSBUIOCH OOJIBIIIOE YUCIIO KHHUT,
MPEACTABISIONINX Pa3IUdHbIe TPPECCUOHAIBHO-OPUEHTUPOBAHHBIE KYPCHI
AHTJIMICKOTO fA3bIKA: I SKOHOMHUCTOB, T'€0JIOTOB, XUMHUKOB, UHKEHEPOB U
T. A. HacTh Takux U3JaHUN NPUBEICHA B CIIUCKE auTeparypbl. Kak mpasuo,
HaIKUCaHbl OHU MPENOJAABATEIIIMU-TIMHIBUCTAMH U MPEJICTABISAIOT 000l Oa-
30BbII KypC aHIVIMMCKOTO s3bIKa, U3JI0KEHHBI Ha OCHOBE MPO(ECCUOHANb-
HO-OPHEHTHUPOBAHHBIX TEKCTOB. OHAKO pa3BUTHE MPOQPECCHOHAIBHBIX Ha-
BBIKOB, K KOTOPBIM OTHOCSITCSI UT€HHME U TEPEeBOJ HEOOJBIIUX MO O0BEMY
TEKCTOB CIEIUAIBHOTO COJCPXKAHUS, ¥ CTYJCHTOB HES3BIKOBBIX CIEIUAIIb-
HOCTEH HE MOXXET 0a3upoBaThCA TOJBKO HA 3HAHUU AHTIIMMCKUX BPEMEH U
rpaMMaTHYECKUX KOHCTPYKIUH, HO JOJKHO ONMHUPAThCA UM Ha MpOoQeccuo-
HaJIbHBIC 3HAHUS CTYJICHTOB.

Most si3bIKOBasi MOATOTOBKA BKJIIOUAET B ce0s1 0a30BbIN KypC aHTIIUNACKO-
ro si3blka Ha uzndeckom Qakynbrere TI'Y, Kypchl aHIJIMICKOTO SI3bIKA IS
npenoaaBareneld Ha (axkynpTeTe moBeimieHus kBaaudukanuu TITY u Gonee
necsTd JeT paboTel B 00jsacTu (PU3MKH TBEPAOro Tena. 3a 3TH TOAbl MHE
MPUXOJIUIIOCH 3aHUMAThCS HE TOJIBKO MOUCKOM, aHAJIU30M U CUCTEMATH3alIU-
el nHopmalmu, HO U TUCcaTh 0030PbI, JOKJIAAbl U CTaThU HAa AHTIUHCKOM
s3pike. ONBIT TpenoaBanus MpodhecCuOHATBLHOTO aHTJIMICKOTO S3bIKa TTOKa-
3aJl, YTO TPYAHOCTH, C KOTOPBIMHU CTAJIIKUBAKOTCS CTYJICHTHI [IPU YTEHUU Ha-
YYHO-TEXHUYECKUX TEKCTOB M MOJATOTOBKE JOKJIA/I0OB Ha aHTJIMHCKOM S3BIKE,
MPAKTUYECKU HE 3aBUCAT OT YPOBHSI MX S3BIKOBOM MOATrOTOBKH. OHU OJIMHA-
KOBBI JIJIs1 CTYJIEHTOB, MPUIIEIIINX TOCIE€ CHEUATU3UPOBAHHOMN «SI3BIKOBOM
TUMMHA3MM, U I CTYJAEHTOB, HAYaBIIMX M3Yy4daTh A3bIK TONbKO B TIIY. [dns
ce0st 1 OOBACHSIIO 3TO TEM, YTO BO3HHUKAIOLIUE TPYIHOCTH OOJIBIIE CBS3aHBI
co crenurdukoil npodhecCHOHAIBHON MOATOTOBKU CTYJIEHTOB, YEM C FpamMMa-
TUKOW aHTJIUMCKOTO SI3bIKA.

B nanHOM mocoOuu u3N0KEHUE CTPOUTCS, ONMUPAsICh B OOJbIIEH cTere-
HU HA MOHUMAHUE YUTATEIIEM LENEH, CTPYKTYPbI, CTHJIMCTUKUA U TEPMUHOJIO-



MU HayYHO-TEXHMYECKOTO TEKCTa, YEM HA 3HAHUE I'PAMMATUYECKUX KOHCT-
pykuui. BepoaTHo, TakoM MOAXO BPSI JIM BO3MOKEH MPU IMOJATOTOBKE MPO-
deccuonanpHOrO MIepeBounKka. Ho, ¢ 0IHOM CTOPOHBI, MEPEBOTIMKOB HE TO-
TOBAT B TE€XHUYECKUX By3ax. C Ipyroi CTOPOHBI, YMEHHE YHUTATh AHIJIOS-
3bIYHYI0O HAYYHO-TEXHUYECKYIO JIMTEPATYpy M JeNiaThb NEPEBOJ TEKCTa MO
CBOEH CMEUaTbHOCTHU SIBJISIIOTCS HEOOXOAUMBIMU MPO(ECCUOHATBHBIMU Ha-
BBIKAMU COBPEMEHHOT0 MHKEHEpa UM HAy4YHOrO paOOTHHUKA.

Heo6xonumo mog4epkHyTh, YTO JJAHHOE MOCOOUE HE SIBIETCS y4eOHU-
KOM aHTJIMMCKOIO f13bIKa U HU B KOEM MEPE HE MOXET €ro 3aMeHUTbh. Bo-
MEPBbIX, U3YUCHUE SI3bIKA MOJPA3yMEBACT Pa3BUTUE IIMPOKOTO CIEKTpa Ha-
BBIKOB. UTeHHE U MUCHhMO MPO(PECCHOHATHEHO-OPUEHTUPOBAHHBIX TEKCTOB —
BCET0 JIMIIIb HEOOJbINAsl UX Y4acTh. BO-BTOPHIX, CYIIECTBYIOT pa3IN4YHbIC TH-
bl TEKCTOB, Pa3JIMYHbIC CIIOCOOBI UTEHHUS U OCOOCHHOCTH MUchMa. J[aHHOE
W3JIaHUE COBEPIISHHO OECIOIe3HO JJIS HKEJIAOIUX HAYYUThCS YUTaTh B OpHU-
rUHaj€e WK NUCaTh HA aHTJIMICKOM S3bIKE, Hanmpumep, tuMepuku. Hakoner,
caMO M3JI0KEHUE MPEANOJIaraeT y YATATeld HAJIMYUE ONPEACIIEHHON SI3bIKO-
BOM MOAroTOBKU. Bhl He HaWAETe 3/1ech OOBIUHBIX /IS SI3BIKOBBIX KYpPCOB
pa3zienioB, MOCBSIIEHHBIX BpeMEeHaM, 3ajioraM Wiau 4acTtsaM peuu. lloapasy-
MeBaeTcs, 4To 0a30BbIe 3HAHUS IPAMMATHKU Yy YUTATeNd yXe ecTh. JlaHHoe
noco0ue 3aayMbIBaJIach KaK CHUCTEMATU3UPOBAHHBIN HAOOp MPaKTHUUYECKHUX
PEKOMEHAIMi U CIPaBOYHBIX MATEPHUATIOB, KOTOPbIE MOTYT OBITh MOJIE3HbI
npu paboTe ¢ aHIIOSI3bIYHBIMU HAyYHO-TEXHUYECKUMU TekcTtaMu. Hanerocs,
YTO ATH MaTepuabl OyAYyT MOJIE3HBI HE TOJBKO MPU OOYYCHHUH CTYICHTOB H
ACIIUPAHTOB TEXHUUYECKHX CHEIHUANTbHOCTEH TpodhecCHOHaTbHO-OPUECHTH-
POBAaHHOMY aHIJIMHCKOMY SI3bIKY, HO M B UX JalibHEiIIel padore.

B 3akmiroueHne MHE XOTEI0Ch Obl BBIPa3UTh CBOIO OJIArOAApPHOCTH TEM,
KTO MOMOT B MOATrOTOBKE AaHHOTO u3nanus. [Ipexne Bcero, mpodeccopy
B.Jl. YmakoBy, KOTOpBI, HECMOTPsI Ha 3aHATOCTb, HAIEN BpeMsl IIPOYECTh
YEpPHOBOW BapUaHT U cAenal psj BaxXHbIX 3aMedanHuid. [Ipu nmoaroroske mo-
JTOOHOTO W3JaHUsl MOMOIIb YYEHOTO, ClelUalnucTa B o0jacTu (U3UKU IU-
AIIEKTPUKOB, aBTOpPAa HAYYHOW MOHOIrpaduu Ha aHTJIMACKOM S3bIKE, HEBO3-
MOXXHO nepeonieHuTh. He Mory He BbIpasuth Onarogapuocts J.W. bakano 3a
n00poKeNnaTeNbHYI0 U 3aMHTEPECOBAHHYIO MOMOIIb MPHU MOATOTOBKE MaTe-
puana gaHHoro nocobus. Hakoner, s 6maromapen O.A. AHHCUMOBOH 3a TI0-
MOIIb TIPH OOPMIICHUH JAHHOTO MTOCOOHS K ITyOTMKAIINH.



BBEOAEHUE

bricTpoe pa3BuTHE HayKU U TEXHUKH B Hallle Bpems TpeOyeT OT Hay4yHO-
TEXHUYECKOTO pabOTHHKA TMOCTOSHHOrO OOMeHa uHdoOpMalueil B CBOe
npodeccruonansHoi obmactu. OgHUM U3 HaMOoJIee ONMEPATHUBHBIX CIIOCOOOB
NoJyueHusl TeKyuieil nHpopManuu ObUIO U OCTAETCsl YTEHHUE CIENHUAIbHBIX
nepuoanyeckux u3ganuii. Hamucanue HeGompmmnx mo o6bEMy TEKCTOB CIie-
UAJIIBHOTO COjiepaHus (cTaTeil, aHHOTalui, TEKCTOB JOKJIAJ0B, OT3bIBOB,
OMUCAHUU U T. I.) TaKXKE SBJISIETCS HEOTHEMJIEMON YacThiO MPOQeCcCHoHalb-
HOW JeSITeNbHOCTU. Pa3nuuHbpie MCTOpHUECKHE M SKOHOMHYECKUE MPUIHHBI
IPUBEIH K TOMY, YTO HanOoJiee HHTEHCUBHBI 0OMeH nH(popMaueii BO MHO-
rux 00JacTSIX HAYKU M TEXHUKU MPOUCXOTUT CETOMIHS Ha aHTJIMHCKOM SI3bIKE.
[ToaToMy u3yueHue MNpoPecCHOHAIBHOIO AaHIJIMUCKOrO S3bIKa SIBISETCA
KpailHe Ba)XHOW COCTaBHOM 4YacThIO MPOQPECCHOHATBHON MOJATOTOBKH Hay4-
HBIX paOOTHUKOB U MH)KEHEPOB, 3aHATHIX B MEPCIIEKTUBHBIX, AKTUBHO Pa3BU-
BAIOIIMXCS 00JIACTAX HAYKU U TEXHUKHU.

Her HeoOxoaumocTu A0Ka3bIBaTh, YTO MEPEBO/I TIOOOT0 TEKCTa TPeOyeT
OT MEePEeBOYNKA IOCTATOYHOTO CJIOBAPHOIO 3araca, 3HaHUM MpaBujl rpaMma-
TUKH ¥ TIOHUMAaHMs KOHTEKCTa rnepeBoAgumoro matepuana. [locnennuit dax-
TOp WHOTJIa HECIPaBEJIMBO HEJ00LeHUBaeTCs. UTOOBI MpOMILTIOCTPUPOBATh
BaKHOCTh KOHTEKCTa, MIPUBEY U3BECTHBIA aHeKIO0T. B cepenune 70-x romos
XX Beka B CIIIA na 6a3e IBM 6bu1a paspaboTana KOMIIBIOTEPHAS IPOTpaM-
Ma-niepeBouuk ELIZA. AnekBaTHOCTh MAIIMHHOIO NIEPEBOJA IPOBEPSIIACH
clleyloImuM o0pa3oM: 3a/aBajach (pa3a Ha aHIJIMICKOM f3bIKE, KOTOPYIO
ELIZA nomxHa OblUla NEpeBECTH HA PYCCKUU SA3BIK, a 3aTEM PYCCKUM mepe-
BOJ ¢pa3bl — 0OpaTHO Ha aHriauickuil. COOTBETCTBUE pe3yibTaTa JBOMHOIO
nepeBojia OpUrMHaNy M ObUIO KpUTEpPHEM aJeKBaTHOCTH IepeBona. beuia
npeioxena ¢ppasza: «The spirit is willing but the flesh is weak». (Jlyx cunés,
HO IJIOTh cjada.) Yepes3 HECKOJIbKO CEeKYyHJ MalllMHA BblJala OIIEIOMUTENb-
HBII pe3ynbTaT: «The vodka is strong but meat is rotten». (Boaka kpenkas,
HO MsICO TpOTyxJ0.) DopManbHO MalIMHa BBIMOJHUAJA TIEPEBO MPABUIIBHO,
HO MpOrpaMMa He MOHMMAET KOHTEKCTa MepeBOIMMOro npeasioxkeHus. Opasa
JUIsl He€ — IPOCTO HAOOP CIIOB M TPaMMATUYECKUX TTPABUIIL.

[Ipu mepeBose HAYyYHO-TEXHUYECKOW CTAThbU MOHMMaHUE KOHTEKCTa
WMHOTJIa OKa3bIBAaeTCs BakHee Ooratroro ciioBapHoro 3amaca. Hampumep,



MOYXHO HE 3HATh IIEPEBOJI CJIOBA permittivity, HO 110 TOMY, YTO B TEKCTE OHO
OTHOCHUTCS K XapaKTEPUCTUKE TUIIIEKTPUKA €, MOKHO JOTaAaThCsl, YTO CIOBO
permittivity 0O3Ha4aeT «OTHOCHUTEJIbHASA IUDJIEKTPUYECKas MPOHUIIAEMOCTE).
Bbonee Toro, Bbl MOKETE COBCEM HE 3HATh SI3bIKA, HO €CJIM BbI pa3OupaeTech B
npeaMeTe CTaThi, TO MO UMEIOIIUMCS B HEH opmyliaM, pUCyHKaM U rpadu-
KaM BBl CMOXETE, M0 KpalHeHd Mepe, MOHATh O KAKOM SIBJICHUU UIET PEYb.
DTO yKe NEPBBIM 1IAr.

He cekper, 4To e€cTh JIIOAM C TEXHUYECKUM OOpa30BaHHMEM, KOTOpbIE
BPSAJT JIU TIOJIYYUJIU Obl OIEHKY «OTJIMYHOY», €CJIM Obl UM CETOJHS MPUIILIOCH
ClaBaTh SK3aMEH MO PYyCCKOMY #A3bIKYy. HO Kaxkablil KBanu(puUupOBaHHBIN
CIIECLIMATIUCT MOHUMAET BAXXHOCTh 3HAHUS SI3bIKA W TMOCTOSIHHO IOBBIIIAET
CBOM ypoBeHb. [Iporpecc Bo BiaJicHUM S3bIKOM JOCTUTAETCS B 3TOM Clly4ae
Ha npakTthke. To Xe caMoe MOXKHO CKa3aThb U B OTHOIIEHUU AHTJIMHCKOTO
a3bika. ['1aBHAs 3a/laya JAHHOTO MOCOOUS — MOMOYb MPOPECCUOHAIBHO 3a-
WHTEPECOBAHHBIM JIIOJSIM B MPUOOPETEHUH HEOOXOIUMBIX B MPAKTHUYECKOU
JEATEIbHOCTH HAaBBIKOB YTEHHUSI HA aHTJIMKMCKOM SI3bIKE U MEPEBOJA HA aHT-
JUMHCKUH S3BIK TEKCTOB HAYUYHO-TEXHUYECKOTO COJICPHKAHUS.

JlanHoe mocoOue He MpeaHa3HA4YeHO I MpOo(ecCHOHAIbHBIX MEPEBO-
JTYUKOB HAYYHO-TEXHUYECKUX TEKCTOB. 3ajavya mpodeccHoHaIbHOTO MepeBo-
JYMKa — CHAEJAaTh MePEeBOJ MAKCUMAJIBHO aJIeKBaTHBIM opuruHainy. [Ipu stom
TEKCThl MOTYT OBITh U3 Pa3IUYHBIX OOJacTedl Hayku win TexHuku. llepen
MIO/IABJISTFOIINM OOJIBIIMHCTBOM CTYACHTOB, aCIIMPAaHTOB, HAYYHBIX paOOTHH-
KOB ¥ MH)KCHEPOB CTOUT HAMHOTO Oojiee CKpOMHas, HO, TEM HE MEHEee, BaxK-
Has 3a/laya; UMETh BO3MOXKHOCTh OOMEHHUBATHCS MH(GOPMAIINEH C KOJIJIETaMH,
paboTarolMu 3a pyoeKoM B TOU k€ 00JIaCTU U HAJ[ OY€Hb MOXO0KUMHU 3a/1a-
yamu. OOpanaTbCsl B 3TOM Cily4ae K MEePEeBOJUUKY CIMIIKOM JI0JIT0 U J0pO-
ro. llenv danHoco nocobus: onupasice Ha NpPopeccUuoHalbHYIO NOO020MOBKY
CMYO0eHmo8 MexHu4ecKux CneyuaibHoCmell, Hayyums ux npuUMeHsms Umero-
wuecs 6azoevle 3HAHUS AH2TULICKO20 A3bIKA 8 NPodeccuoHanbHoll pabome ¢
AH2NI0A3LIYHLIMU HAYYHO-mexHuyeckumu mexkcmamu. IlocoOue opueHTupo-
BaHO, IIPEK/IE BCETO, HAa CHEIMAINCTOB, 3aHATHIX B PAa3JIMYHBIX 001acTIX Pu-
3UKHU TBEPAOrO Tejla U, B YACTHOCTU, (PU3UKU TUAIEKTPUKOB, UCCIIETYIOITNX
CBOMCTBAa M30JISIIMOHHBIX MAaTEpUAJIOB, @ TAKKE HA BCEX TE€X, KTO CBS3aH C
pa3paboOTKOM M AKCIUTyaTarued 3IeKTPOTEXHUYECKOro obopynoBanus. [Ipu
ATOM IPEAIOJIAraeTCsl 3HAaHUE aHTJIMHUCKON IpaMMaTUKU Ha YPOBHE, COOTBET-
CTBYIOILIEM TPETHEMY KYPCY HESI3BIKOBOT'O BYy3a.

[Tocobue coctout U3 ABYX vacTedl u TpEX nmpuioxenuil. Yacts I nanHo-
ro mocoOusi MmocBsméHa (OPMUPOBAHUIO HABBIKOB YTCHHS, OMUPASICh HA
npodeccruoHanbHyI0 MOArOTOBKY uuTaTeNst. YTeHue Ha Jr000M sI3bIKE BCeraa
HAYMHAETCS C TOTO, YTO YUTATENh 3HAET, KAKUM 00pa3oM OpraHU30BaH MaTe-



puan B JaHHOM TeKcTe. Takoe 3HaHWE MO3BOJIAET MNPEABUAETH BO3MOXKHOE
pacmnoyio)keHre UHPOpMaIluU B TEKCTE U T€ CTaHIAPTHBIE KOHCTPYKIIUHU, KO-
TOpbIE UCHOJIB3YIOTCS sl €€ u3nokeHus. OObIYHO, TOJBKO HAuyaB YUTATh
KaKyI0-TM00 CTaThiO, MbI YK€ MOKEM IMPEJIOI0KUTh BO3MOXHbIE BAPUAHTHI
e€ 3aBepieHus. [IpounTaB Ha4YaI0 MPEAJIOKEHUSI, OKUIAEM ONPEACIEHHOTO
pa3BUTHUA U T. 1. B poIHOM s3bIKE€ MBI HEOCO3HAHHO oOpaliaeM 0cob0e BHHU-
MaHH€ Ha TPUCTaBKHU, CyQDUKCHI U OKOHYAHUS, YIEJsisd ropa3fo MEHbIIee
BHUMAaHUE TOPSAJIKY CJIEAOBaHUS CJIOB B MPEJIOKEHUU. ITO HAIIUA TPOMEXKY-
TOYHBIE OPUEHTHUPBI, KCMBICIIOBBIE MapKEPhD», KOTOPHIE YKAa3bIBAIOT, B KAKOM
HaIpaBJIeHUH OyJEeT BECTUCH JajbHelllee u3iokeHue. UTeHue Ha aHTIIUMN-
CKOM S$I3bIKE MPOUCXOAUT TOYHO TaK e, KaK U Ha PYCCKOM, TOJIbKO «CMbI-
CJIOBBIE MapKephl» HE3HAKOMBI WM HENMpuBbIYHBI. B yactu I manHoro moco-
Ousi crenaHa IMOMbITKA HAYYUTh YUTATENsl 00pallaThCsl ¢ aHTJIOS3BIYHON Ha-
YYHO-TE€XHUYECKON JTUTEepaTypol Tak ke, KaK U C PYCCKOSA3BIYHOU, TO €CTh
c/eNaTh MOHSATHOM opraHu3anuio MHGOpMAIMK B TEKCTE W HAy4YUTh OOpa-
1iaTh BHUMaHKE HAa HEOOXOIUMbIE «CMBICIIOBBIE MAPKEPhI».

Yactse I cocrout u3 tpéx pasnenoB. Pazaen 1.1 mocBsSmén cTpykType u
CTHJIMCTUKE, HAanOoJiee TUIIUYHOW JJI1 HAYYHO-TEXHUYECKON cTaThu. B Hem
U3JIOKEHBl  XapaKTepHbIE OCOOCHHOCTH Pa3MYHBIX THUIOB HAY4YHO-
TEXHUYECKOTO TEKCTa, o0IIasi CTPYKTypHasi cXeMa CTaTbh U MPUHIUI pa3-
MereHusT (aKTUYeCKOro MaTepuaia B TEKCTe. 37eCh JK€ MPUBEICHBI TUIIO-
BbI€ CTPYKTYpPBbI, XapaKTepPHbIE JIJIs1 pa3IUUYHBIX CTPYKTYPHBIX YaCTEU CTaThHU.
3HaHUE TUMOBBIX CTPYKTYP U YMEHHE HAXOJUTh UX B TEKCTE CTaThbU OOJEr-
qaeT MoucKk Heooxoammoi napopmaruu. Paznen 1.2 mpu3Ban momodp 4uTa-
TEJI0 MPOBOJUTH CMBICTIOBOM aHanu3 TekcTa. OH coAep:kUT UHGOPMAIIUIO O
crioco0ax oOpa3oBaHUs TEPMUHOB B aHTJIMMCKOM SI3bIKE, YTO OCOOCHHO BaXK-
HO B YCJIOBUSIX HEJIOCTATOYHOM cioBapHOU oOecnieyeHHocTH. Paznen 1.3 mo-
CBAIIEH CTPYKTYpPE U CTHIIMCTUKE aHHOTAIMi. Pa30op CTpyKTyphl aHHOTAIIUU
BBIJICJTICH ISl OTJIEILHOTO PACCMOTPEHUS, TaK KakK, C TOYKH 3PEHHS MOUCKA
uH(popMaIK, aHHOTAIUS ABJISIETCS HanboJee BaXKHBIM UCTOUYHUKOM.

B nanHOM moco6um paccMOTpEHbI Pa3IMYHbIE TUIIBI AaHHOTAIMI: OpUTH-
HaJIbHOM M 0030pHOI cTaTbu, MOHOTpaduu, y4eOHUKA, SHIIUKIIONEIUN U Te-
MaTHUYECKOTro COOpHHUKA JTOKIAJ0B. TeKCThl aHHOTAIMH, MPUBEAEHHbBIE B TO-
cobnM B KauecTBE NMPUMEPOB, ObLIM ONMyOJIMKOBAHBI B TAKWX JKypHaJllax, KaK
Processing of Advanced Materials, IEEE Transactions on Dielectrics and
Electrical Insulation, IEEE Electrical Insulation Magazine. Koneuno, mpu-
BE/IEHHBIE TEKCThl HE OXBATHIBAIOT BCEX BO3MOXHBIX THUIIOB AHHOTAIIMM.
K anHOTaIusMm, B onpeaenéHHOM CMBICIIE, MOKHO ObLIO ObI OTHECTH KpPaTKUE
OMUCAHUs HOBOM TEXHUKH WJIA PEKJIAMHBIE TEKCTbI, aHOHCUPYIOIIHUE BBIXO/]I
Ha PBIHOK HOBBIX arperaTtoB U T€XHOJOTHH. [0 CBOEH CTpyKType Takoro po-
Jla TEKCThl HE3HAYUTEIbHO OTJIMYAIOTCA OT aHHOTAllUM, HO KpailHe meperpy-
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YKEHBI Y3KOCIIEIUATbHOW TEXHUYECKON TepMUHOIOTHEN. K TOMY ke, pekiiama
4acTO 3MOLMOHAIIBHO CUJIBHO OKpall€HA, a U3yYEHUE UAUOMATHYECKUX BbI-
pakeHU U dM(}ATUUECKNX KOHCTPYKIIMM HE BXOJWT B 3a/1aud JTAHHOTO IIO-
cobust. [lo 3TM npuurHAM TakKhe TEKCThl HE PACCMaTPUBAIIKCH.

B kayecTBe TEKCTOBOro Marepuajia 4yacTd | cO3HATEIbHO MCIOJIB30Ba-
JIMCh TOYTH TOJHBIE TEKCThl OPUTHHANBHBIX cTaTel. Mcnosib30BaHue J0ru-
YECKM 3aBEPIIEHHBIX, HEAJANTUPOBAHHBIX TEKCTOB MO3BOJISIET MPOCIEAUTH
KUBOE, aBTOPCKOE M3JI0KE€HHE Hay4dyHOU mpobseMbl. OTOOp MPUBOAUMBIX B
NOCOOMU TEKCTOB OCYIIECTBISJICS COIIACHO CIEAYIOIIMM KputepusiM. Bo-
MEPBbIX, TEKCThI JIOHKHBI OBITh HANMCaHbl CIEHUAIUCTAMU, JJIS KOTOPBIX
AQHIVIMHACKUN S3BIK SABJISIETCS POAHBIM. B pesynbprate, HEKOTOpbIE MHTEpPEC-
HbIE, C TOYKH 3PEHUsS COACPIKAHUS, CTaThU ObUIM OTOPOIIEHBI 10 TOW MPUYH-
He, 4TO OBLIM HamucaHbl aBTOpaMu u3 Anonuu, ['epmanuu uwiu Poccun. Bo-
BTOPbIX, TEKCTOBOE HAIOJHEHUE CTaTel OJDKHO Ipeolianarh Hajl Marema-
TUYECKUM WM rpadudeckuM matepuaniom. [losTomy Obiu BeIOpaHbl 0030p-
HbI€ CTaThbU B ylIEpO MHTEPECHBIM OPUTHHAIBHBIM TEOPETUYECKUM WJIU DKC-
nepuMeHTaNIbHBIM pabotaMm. HakoHer, xenarenbHo, 4To0bl cTaThi 00JIaAalu
SPKO BBIPAKEHHBIMU CTHIMCTUYECKHUMHU OCOOCHHOCTSMH.

B pesynbrare, 66Ut 0OTOOpaHBI TEKCTHI CTATEH, OIMyOIuKOBaHHbIC B [EEE
Electrical Insulation Magazine B 2001-2003 rogax. Tekct 1 mpuHaIICKUAT
amepukanckomy aBtopy. Jloktop T.V. Oommen B Teuenue 24 et padboran B
tparcopmartopHori otpaciau CIIIA u Ha ceromgHsmIHWUN €Hb OH 3aHUMAET
MOCT OTPACIEBOro KOHCyJbTaHTa. OH, KaK YYEHBIN, SBIAETCS, OJTHUM U3 ITHO-
HEPOB B 00JIaCTH Pa3pabOTOK PaCTUTEIBHBIX aHAIOTOB HE(PTSIHBIX Macenl. AB-
Top Tekcra 2 — anrnuuanuH. JJoktop Brian R. Varlov 3akonunn Manyecrtep-
CKHW YHHBepcHTET B 1963 r. mo cnenmanbHOCTH «JIEKTpoTexHuKa». Ha ce-
TOJIHAIIHUN J€Hb OH SIBJSIETCS MPO(EecCOPOM POJHOTO YHUBEPCUTETA U PYKO-
BOJIMTENIEM HAYYHOW TPYyMIlbl, OCHOBHBIMA HAYYHBIMH HAIIPABICHUSIMU KOTO-
POl SIBIIAFOTCSA BICOKOBOJIbTHASI TEXHUKA U AUJICKTPUUECKUE MATEPHUATIbI.

Jlns Oyayiero MHKEHepa WM HayYHOTO COTPYJAHMKA HAMUCAHUE JOK-
Jai0B, OTYETOB, CTaTeil, peeparoB SIBISETCS YACThIO MpPOodecCHOHATBLHOM
nesitenbHocTU. CylIecTByeT MHOXKECTBO MOCOOUI MO COCTaBIEHUIO Pe3loMe,
*ano0, mo3apapieHui u 1. 1. EcTh cnienuanbhblil npeamet Business English.
Ho nmocoOuii o Hanucanuio HaydHO-TEXHUYECKUX TEKCTOB HAa MHOCTPAHHOM
s3bIKe He cylecTByeT. [locoOuii mo nepesody HayuYHO-TEXHUYECKUX TEKCTOB
Ha aHTJIMKACKUU SI3BIK MaJjlo, @ 3TO COBCEM HE OJIHO U TO k€. Kpome Toro, atu
MOCOOMsI HaMMCaHbI JTsl TPO()ECCHOHATBHBIX MEPEBOAYUKOB. CUUTAETCS, YTO
JUIS HAIlMCAHUs CTaTbU WJIM JIOKJIAaJa «CTYIEHTY-TEXHApIO» BIIOJIHE JI0CTa-
TOYHO 3HaHMM rpaMMaTuKu. Ho Ha npakTuke MHOTHE CTYJEHTBI HE B COCTOSI-
HHUHM CAMOCTOSITEJIbHO HAIMCAaTh HA aHIJIMMCKOM SI3BbIKE Ja)K€ aHHOTALUIO K
coOCTBeHHOU uIIoMHON padore. Yacts Il mocobus mpu3BaHa MoMoYb Kak

8



IIpU MOJFOTOBKE HAYYHO-TEXHUUYECKOTO TEKCTAa K MEPEBONY, TaK U MPHU MO-
CJIEIYIOIIEM €r0 MEePEBOJIC HA AHTJIMHCKHUM S3bIK.

Yacte II Takxke cocrouT u3 Tpéx pasnenoB. B pazgene 2.1 moapoOHO
pPaccMOTPEH TOPAIOK U3NIOKEHHSI MHPOPMAIUA B HAYYHO-TEXHUUECKOU CTa-
The. Paznen 2.2 mocBsIEH CTUIMCTUYECKUM OCOOCHHOCTSIM U 0(OPMIICHUIO
MaTepralia TEKCTa C LEIbI0 €ro MOCIeayIomero nepesojga. B stom pasnene
pPaccMOTpPEHbI OCHOBHBIE OLIMOKM, MPUBOJSAIIME K MCKAXKEHUIO WM IOTEPE
cMmbicna. B paznene 2.3 paccMOTpEHBI HEKOTOPBIE TPYAHOCTH, BOZHUKAIOIINE
IIPU TIEPEBOJIC HA AHTJIMWCKUN SI3BIK. DTOT pa3fe KAacaeTcs TE€X acIEKTOB
NepeBO/ia, KOTOPhIE OCTAJUCh HE3aTPOHYTHIMU IPH PACCMOTPEHHUH «CMBI-
CIIOBBIX MapkepoB» B uyactu | mocoOus. Bo3mokHO, KOMY-TO coaepKaHue
paznenoB 2.1 u 2.2 nokaxeTcsi 6aHAJIbHBIM WJIM Ja’K€ HEYMECTHBIM B MOCO-
OuM 1o aHrIuicKoMy s3bIKY. [loBTOpIO, YTO 00yUYEeHHE AHTTUHCKOMY SI3BIKY
U TIOJIFTOTOBKA Mpo(eCCUOHANBHBIX NIEPEBOTYMKOB HE BXOJUT B 3a/layu JaH-
HOTo nocobus. ['maBHas 3a1aya mocoOust — MOMOYb CTYJIEHTaM TE€XHHYECKHUX
BY30B HCIIOJIb30BATh UMEIOIIMECS Y HUX 3HAHUS AHIJIMHCKOrO S3bIKa B HX
npodeccronanbHoil AesTenbHOCTU. JIisi TIyOOKOro M3yudeHus rpaMMaTHKU
aHTJIMICKOTO SI3bIKA €CTh XOPOIlHe YU4eOHUKH (Hanmpumep, [1]).

[IpennoxeHHble B MTOCOOMM HEMHOTOUUCIIEHHBIC YIPAXKHEHUSI MOYKHO pac-
CMaTpUBaTh B KayecTBe pekoMeHaalmil. Kak u BC€ U310XKEHUE, OHU HE TpyI-
MUPYIOTCS 10 MPHUHIMITY «OT MPOCTOr0 K CIOKHOMY», TIO3TOMY IOCJIEI0Ba-
TENbHOCTh WX BBIMOJIHEHMS 3HAUCHUS HE UMeeT. YHUTaTellb MOXKET BBIMOIHSTh
UX MPUMEHHUTENIBHO K JIIOOOMY TEKCTY, KOTOPBI HEOOXOUM eMy IJisi pabOoThI B
JTaHHBIA MOMEHT. HeoOxoquMo nuiib 0OpaTUTh BHUMAaHKUE HA TO, YTO MPaKTH-
YEeCKH BCE YNMpaKHEHUs 4acTu | peKoMeHayeTcs BBINOJHATh 03 MCIOIb30Ba-
Husl ciioBaps. Takoil crmoco0 paboThl, ¢ OJJHONM CTOPOHBI, MMO3BOJISIET AKTUBU3H-
pPOBaTh MUMEIOIINKCSA CIOBApHBIM 3arac, a ¢ APyrod CTOPOHBI, 3aCTABIISIET aK-
LEHTUPOBATH BHUMAaHUE YUTATENs HA CTPYKTYpE U COAepKaHUU TeKcTa. Pa3Bu-
THE UMEHHO TAaKOr0 HABBIKA YTECHMS SIBJIETCS OCHOBHOM 3ajauver yactu | nan-
HOro nocodbus. Ynpaxuenus yactu Il muHorna oOpamiarorcs K NpuBEeIEHHBIM B
yacTh | TEKCTOBBIM MarepualiaM, HO UX TaKK€ MOYKHO BBIIOJHATh MTPUMEHU-
TEJIBHO K JIIOOBIM TeKCTaM, HEOOXOJMMbIM B TAHHBIA MOMEHT.

[IpeacraBneHHble B JAHHOM MOCOOMM MPUIIOKEHUSI HOCST CHPAaBOYHBIM
xapakrep. B Ilpunoxennun 1 mpuBeneHa 06a3oBasi TEPMHHOJIOTHS, OTHOCS-
nasicsd K XapakKTEepUCTUKAM DJIEKTPUUYECKUX U MAarHUTHBIX CBOMCTB Marepua-
noB. B Ilpunoxenun 2 mpeAcTaBiIEHbI NMPUHSITHIE B aHTJIOA3BIYHOW JIMTEpPA-
Type 0003HAUYCHHS DJICKTPUUECKUX U (PU3NUECKUX BEITMYUH U XapaKTEPUCTUK
MaTepHAaJIOB, a TAKKEe 0003HAUYCHUS COOTBETCTBYIOIIUX SUHUI U3MEPECHHUS B
cucteme CU. Tlpunoxxkenue 3 mpeactaBisieT coOOW aHTIMHCKHE Ha3BaHUSA
AJIEMEHTOB MepuoauYecKor Tabauubl MeHaeneena.



YacTb |
YTEHUE HAYYHO-TEXHUYECKOW NUTEPATYPbI
HA AHITIMMCKOM A3bIKE

[TepeBoa HayYHO-TEXHUYECKOW CTATbU HAYUHAETCS C ONMPEJACICHUS TUIA
(dakTHYeCKOro Matepuaia, U3JI0KEeHHOTo B Hell. dusnka, MaremaTuka, OMo-
JIOTHSI, MEIMIIMHA MCIOJB3YIOT 3aME€THO OTJIMYAIOLIYIOCS TEPMHUHOJIOTHUIO U
JIOTUKY MU3JI0KEHUsI Matepuana. Jlaxe OTaenbHbIe pa3eibl OOHON U TOU K€
00JJaCTH HAayKH WM TEXHUKH UMEIOT CBOM TEPMHUHOJOTHYECKHUE OCOOEHHO-
CTH U OCOOEHHOCTH B TipencTaBiieHuu uHpopmaimu. bonee toro, naxe eciu
OTPaHUYUTHCS TOJIBKO, HAIPUMEP, (PU3UKON TUIIEKTPUKOB, TO CTAThs, OMH-
ChIBaloIasi MOCTAHOBKY M pEUICHUE TEOPETUYECKOM 3ajauu, OyaeT OTJIH-
4aTbCsl OT OMMCAaHUS PE3yJIbTATOB MPOBEAEHHOrO dKcrepumenTta. [lpu stom
OTJINYMS CYUIECTBYIOT HE TOJBKO B TEPMUHOJOIMM U CTUIIUCTHUKE, HO U B
CTPYKTYp€ M3JI0K€HUs1 MaTepuana. J[aHHbII pa3fien MOCBIMIEH CTPYKType U
CTUJINCTUKE OCHOBHBIX THUIIOB HAYYHO-TEXHUYECKHUX TEKCTOB.

Pasgen 1.1. CTpyKkTypa u CTUNUCTUYECKME OCOBEHHOCTH
Hay4YHO-TeXHUYECKOW CTaTbU

[To Tuny marepuana Bce HAYYHO-TEXHUYECKHE CTATbU MOXHO YCIIOBHO
MOJIENTUTh HA MSATh TEMATUYECKUX TPYII:

1) o00630pHas cTaThs;

2) TEOpPETUYECKOE UCCIIEIOBAHMUE;

3) DBKCHepUMEHTaJbHOE UCCIEOBAHNUE,

4) wuwHXeHepHas pa3paboTKa;

5) HOKyMeHT (CTaHJapT, pyKOBOJICTBO, MIATEHT, T€X. OMUCAHUE U T. II.).

Yacto 00 00meM coaepkaHUU CTaTb MOXKHO J0raJarhbCs yKe IO Ha-
3BaHUIO U3JIaHMs, B KOTOPOM OHa omyOnukoBaHa. Hampumep, B TaHHOM I0-
coOMM UCIIONB3YIOTCSL MaTepHalbl, onyonnKoBanHbie B Electrical Insulation
Magazine. Kak cneayer W3 Ha3BaHHs, 3TOT KypHAJ CIEUUATU3UPYETCS Ha
CBOMCTBaX M3OJSLMU AJIEKTPOTEXHUUECKUX U3JCTUN U XapaKTePUCTUKAX JTU-
AIIEKTPUYECKUX MATEepUajoB, MPUMEHIEMBIX B 3JEKTPOTEXHUYECKOM 000py-
JIOBaHUMU.
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TeopeTnueckoe nccjiel0BaHue, KaK MPaBUiIO, COIEPKUT Pa3BUTON Ma-
TEMaTUYECKHUI arapaT, KOTOPbIA MO0 00BbEMY HHOIZIAa MOXKET IPEBBIIATH
TEKCTOBOE HAITOJIHEHUE CTaTbH, UCIOJIb3YET ApTyMEHTALMIO U JIOTUKY H3JI0-
JKEHHsI MaTepuania, NPUHATYIO Ul MAaTEMAaTUYEeCKUX AUCLUILINH. XapakTep-
HOM OCOOEHHOCTBHIO JIKCHEPHMEHTAJBHOI0 HCCJIeJ0BAHUA SBISIETCS 00-
IIMPHBIA TEKCTOBBII MaTepHall, KOTOPbIA OOBIYHO HAaMHOI'O MPEBBIIIAET Ma-
TEMaTUYECKOE COAEPKaHUE CTaThbH, 00s13aTEIbHOE OMMCAHUE METOAUKHU MPO-
BEJICHUS JKCIIEPUMEHTA W XapAKTEPUCTHUK HCIIOIb30BAHHBIX MATEPHUANIOB.
AHaJIN3 pe3yNbTaTOB 3aKJIIOYAETCA B CPABHEHUU U3MEPEHHBIX KOJIUYECTBEH-
HBIX XapaKTEPUCTUK C Pe3yJbTaTaMHU APYTUX aBTOPOB WIIM CO CTaHIAPTaMH.
[Tpu 3TOM 00BEM CTaThM, OMUCHIBAIOLIEH PE3YyJIbTaThl SKCIEPUMEHTA, 0ObIY-
HO HAMHOIO MPEBBIIIAET CPeAHUN O0BEM TEOPETUUECKOTO HUCCIEIOBAHUS.
HMHoraa crathsi MOXKET COAEPKATh MATEPUANT HECKOJIBKUX PA3JIMYHBIX THUIIOB.
Yamie Bcero 3To MpOUCXOUT B CTaThsIX 0030pHOI0 xapakrepa. B atom ciry-
yae KaXKIblil TUII MaTepuaia MpeCTaBlICH B CTaTbe OTAENIbHOU Ti1aBoil. Tex-
HUYeCKHe JOKYMEHTBhI XapaKTepU3yITCS CTPOro O(UIMAIBHBIM CTHUIIEM
U3JI0KEHUSI, UCTIONb30BAHUEM TOJIBKO OOIIETIPUHATHIX U «TOCTUPOBAHHBIX)
TEPMUHOB, HAJTUYMEM MHOXECTBEHHOU (4acTo KpaiiHe 3amyTaHHOW) pyOpu-
kauuu. HKeHepHble 1 MHHOBAIMOHHBbIC Pa3padOTKM, KaK MPAaBHIIO, CO-
nepxaT OOoJIbIIOE KOJMYECTBO CHELMaIbHOW TEPMHMHOJIOIMH, Kacarollencs
TEXHOJIOTMYECKHUX IMPOLIECCOB U 000pynoBaHus. /[l HUX XapakTEepHO Haju-
YK€ CChUIOK Ha Pa3jJM4YHOr0 PoJa OTpAciIeBbI€ CTAHAAPTHI, @ TAKXKE OOJIBIIOE
YHUCJIO HE YCTOSBILIMXCS U )KAPTOHHBIX TEPMHUHOB.

B nmanHom mocobun Mbl OyneM paccMaTpuBaTh CTPYKTYPY U THUIIOBBIE
CTPYKTYPHBIE DJIEMEHTBI, XaPAaKTEPHBIE IS CTATEN MEPBBIX TPEX THUIOB. Tex-
HUYECKHE IOKYMEHTHI 10 CBOEMY CTPOEHHUIO HUYEM HE OTIMYAIOTCS OT JIFOOBIX
Opyrux O(UIHATIBHBIX JTOKYMEHTOB, KPOME CIELU(PUUECKON TEPMUHOJIOTHUU.
Ctuib ¥ CTpOEHHE TaKUX TOKYMEHTOB OIMMCAHbI B CHEIMAIbHBIX YYeOHBIX U3-
naHusax. CTaTbl MHKEHEPHOrO XapakTepa MOTYT OYEHb CHJIBHO OTJIMYAThCSA
II0 CBOEW CTPYKType B 3aBUCUMOCTH OT Iiesiel Hanncanus. Ho B Tom ciydae,
KOI'/Ia MH)KEHEPHAsl CTaThsl HOCUT UCCIIEIOBATEIbCKHUN XapakTep, €€ CTPyKTypa
HUYEM HE OTJIMYAETCS OT CTPYKTYPBI, XapaKTEPHOU ISl HAYYHBIX CTaTEH.

PaccmoTpum CTpYKTYpy Ka)KIOro 3JIEMEHTAa HAy4YHO-TEXHHUYECKOU cTa-
ThU OTIEIBHO:
®  3aroJIOBOK;

e  aHHOTAUWS,
BBEJICHUE;

00I111as1 4acTh;
3aKJIIOYCHMUE;
CIIMCOK JINTEPATYPBHI.
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3azonoeok — Title

Ha3Banue cratbu mpencraBiseT coOON CKaToOe H3JIOKEHUE TIIaBHOM
uaen crateu. C 1ENbIO ClenaTh 3arojOBOK Oojiee HATMSIHBIM U, B TO K€
BpEMSsI, TI0-BO3MOYKHOCTH, KOPOTKUM, aBTOPBI YaCTO MUCIOJB3YIOT Pa3IUnIHbIC
COKpaIeHus, a0O0peBHATYphl, WHOT/A HE SBIIAIONIMECS OOIICTIPUHITHIMU,
TEPMUHBI U JJa)KEe CIICHTOBBIC CJI0BAa W BhIpakeHHs. [lepeBoa Takux CiI0B, Kak
NPaBUJIO, OTCYTCTBYET B CIIOBapsix oOmiero monb3oBaHus. Hampumep, 3aro-
noBoK «LEED structure analysis of Pb (110)» Mano 4To CKa)xe€T 4uTaTelto,
HE3HAKOMOMY C METOJIOM JU(]paKIMu 3JIEKTPOHOB HU3KOM 3Hepruu (Low
Energy Electron Diffraction) n ¢ xpuctamiorpadueii. IlepeBon storo 3aro-
JIOBKA BBITJISIIUT CIEAYIOIIMM 00pa3oM: «AHAIU3 CTPYKTYPhI TOBEPXHOCTH
cBUHIIA ¢ uHAeKcaMu Mutepa (110) meTogom audpakiiuu dJIEKTPOHOB HU3-
KoM sHeprum». Ho ecnu Takod THI 3aroyioBKa JJis CIENHUAIUCTA TPYIHOCTH
HE MPEJCTaBISIET, TO 3aroJIoBOK «Yo-yo despiny HEBO3MOKHO TIEpEBECTH 0e3
3HAaHMsI KOHTEKCTa Jake crenuanucty. HaumHas mepeBoj, Bbl OOHApYXKHUTE,
YTO CIIOBO despin O3HauYaeT MpeKpalieHue COOCTBEHHOTO BpallleHHs Tena, a
CJIOBO y0-y0 OTCYTCTBYET KaK B CJIOBapsixX OOIIEro MOJb30BaHUS, TaK U B
CJIOBapsIX HAy4YHBIX TEPMUHOB. B maHHOM ciydae yo-yo — pa3roBOpHOE Ha-
3BaHUE PACKAYMBAIONICHCS WUTPYIIKA — HMCIOIL30BAHO [IJISl HATJSIAHOCTH H
0003HaYaeT METOJ MpeKpalleHus COOCTBEHHOro BpaileHus Tena. M3-3a oT-
CYTCTBHUSI PYCCKOI'O aHajiora cCjJoBa )0-yo, MEPEeBOJ 3arojioBKa CTaHOBHUTCS
3HAYMTEIBHO JJIMHHEe opuruHajna: «lcmoiib30BaHWE BBIHYKIEHHOTO BO3-
BpPATHO-TIOCTYMATEILHOTO JBWKCHUS MJI TPEIOTBPAIICHHUS] aBTOPOTAIMH
x)ECTKOTO Tenay. B cumy Manmoit mHpOPMAaTUBHOCTH W 3aTPyIHEHHOTO Tepe-
BOJa, HA3BaHUE CTAThU YHUTAIOT MEPBBIM (C IEIBI0 0TOOpa), a MEePEBOIAT B
MIOCTIETHIOI0 OYepPe/Ib, TIOCIIE 03HAKOMIICHHS C COJIEPIKaHUEM CTAThH.

OC0OCHHOCTH CTPYKTYPHI M CTHIMCTHKA aHHOTAIMH OyJIeT paccMoTpe-
Ha OTJIEJIbHO, B YACTH 3.

BeedeHue — Introduction

3aayeli BBEJACHUS SBISIETCSI 03HAKOMHUTb YUTATEII C pacCMaTpUBAEMOM
B CTaTh€ HAYYHOU MpOOJIEMOH, U3IOKUTh €€ aKTyalIbHOCTh M HcTOpHIo. Kak
MpaBUJIO, BBEJCHUE COACPKUT HAMOOJbIIEEe YKHCIO CChUIOK HA paHee OIyo-
JIMKOBaHHbIE PabOThI, U3J0KEHWE U aHAJIU3 PE3YJIbTATOB, MOJTYYEHHBIX [0
HACTOSIIIIET0 BpeMeHU. JIeKCMKa M TEPMUHOJIOTHS HOCAT OOIIeHAY4YHBIN Xa-
paktep. HoBble u y3kocmenuaabHble TEPMUHBI, €CJIM U BBOJATCS, TO OOBIYHO
nosicHsitoTcst. C 3TOU LEbI0 UCTIOIB3YIOTCS TUIIOBBIE CTPYKTYPHBIE (OPMBI.
[Tpumepsl TUIIOBBIX CTPYKTYPHBIX (OPM, XapaKTEPHBIX JJIA BBEJACHUS, MIPU-
BEJICHBI HUKE.
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1. The purpose of this paper is to investigate the relationship between...
and... and their capability... in case of...

Llenvio Oannoui cmamvu A618emcs UCCIe008AHUE 3ABUCUMOCIIU MEHC-
0y... U... U UX CHOCOOHOCMU... 8 ClIyYae...

2. The scope of the present effort, which began in..., includes the analy-
sis, design, fabrication, and testing of...

Temamuxa OanHol pabomuvl, HA4amou 6..., GKIOYAEM AHANU3, NPOEK-
MUPOBAHUE, U320MOBIeHUE U UCNLIMAHUAL...

3. The present research project is a... — sponsored endeavor which re-
sponds to the industry requirement for...

Hacmosuwas npoepamma uccnedosanuii 8blNOIHAEMCA NPU NOO0EPIHC-
Ke... U npedHasHaveHa Ons YO08IemeopeHuss NOMpeOHOCMU NPOMBIUTEHHO-
cmu é...

4. One aim of this paper is to provide an overview of... and to study
ways in which... can be exploited in order to improve...

Oona u3 yeneil OaHHOU cmamv 3aKIIOYAEMCcsl 8 0030pe... U U3y4eHuu
B03MOJACHOCIEL UCNIONIL30BAHUSL... Ol MO20, YMOObL YIVHUUMD ...

5. A continual need exists for reviewing and updating the state-of-the-art
in such areas as...

Cywecmsyem nocmosiHnas nompeOHOCmMb 8 nepecmompe u 0OHOBIeHUU
Hawux npeocmasieHuil 0 COBPEMEHHOM COCMOSHUU 80NPOCA 8 MAKUX 00-
JIAcmsx, Kax...

6. We concur with K. and M. that theoretical work on... should be com-
plemented with... data...

Mot coenacnot ¢ K. u M. 6 mom, umo meopemuueckue pabomul no...
00.19CHbL ObIMb OONOJIHEHbL... OAHHLIMU...

7. Beginning in..., research and publications by N., and his colleagues
modernized and popularized the idea of using... for the manufacture of... and...

Hauunas c..., uccnedosanus u nyonuxayuu N. u e2o Kouie2 MOOEPHU3U-
Posanu u NONYIAPUIUPOBATU UOEIO UCNONb308AHUL ... OJIsL U3OMOBNEHUSL... U. ..

8. In sections which follow, the fundamental problem of... as currently
understood, as well as the types of theoretical treatments for predicting...
performance of... will be described.

B nocneoyrowux pazoenax 6yoym uznosceHnvl cogpemennvle npeocmas-
JleHust 0 QyHoamenmanvHol npooneme... maxK e, Kak u meopemuiecKue
Memoovl NPedCKA3aHUS ... XapaKmepucmux ...
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Ynpaxuenne 1.1
1. IIpouurtaiite BBeaeHue B Tekcre 1 06e3 ucnonszoBanus ciosaps. [locra-
paiTech MOHITH U CPOPMYIIMPOBATH TJIABHYIO HJICIO WIIA UJIEU TEKCTA.
2.  CdopmynupyiTe Ha PyCCKOM SI3BIKE OTBETHI Ha CJIEIYIONIHE BOIPOCHI:
o Kakue xuaKue M30JATOPHI SABIAIOTCA Hanbosiee pacrnpoCcTpaHEHHBI-
MH B HACTOSIIIEE Bpemsi?

e Kakoe npuMeHeHHe 3TUX MaTEepHUaIOB pacCMaTPUBAETCS B CTaThe?
e ( KaKoro nepruoja OHU CTaJIH MHUPOKOJOCTYITHBIMU ?
e B yém riaBHOE JOCTOMHCTBO 3TUX MAaTEPUATIOB?

e [lepeunciure NpUYMHBI, 3aCTABIAIONINE BECTU MOUCK aJIbTEPHATHUB-
HBIX KUIKUX JUJIEKTPUKOB.
3. CocraBbTe CIOBaph HE3HAKOMBIX U MAJIO3HAKOMBIX TEpMHUHOB. [locTapaii-
TeCh JorajiaThcst 00 ux 3HaueHuu. [IpoBepbTe ces ¢ MOMOLIBIO CIIOBApSI.
4. IlepeBenurte TEKCT Kak MOXXHO OoJiee TouHO. [IpoBephTe MPaBUIBHOCTD
OTBETOB Ha BOMNPOCHI 1. 1.2.
5. CocraBbTe KPaTKOE U3JI0KEHNE TEKCTA HA PYCCKOM SI3BIKE.

Yupaxkuenue 1.2

1. Hcnonw3ys nmpumepbl XapakTEPHBIX JISI BBEJICHUSI TUIIOBBIX CTPYKTYp-
HBIX ()OPM, COCTaBbTE HECKOJIBKO MPEITI0KCHUHN, TTOAXOIAIINX IS TIe-
peBenénnoro Bamu tekcra.

2. BpimmummTe TUMOBBIE CTPYKTYpHBIC (hOPMBI, UCIIOIB30BaHHBIE BO BBEJIEC-
Huu Tekcra 1.

3. Hcnonp3ys coctaBieHHbI BaMu MOATEKCTOBBIN CIIOBaph U HAOOP CTPYK-
TYpHBIX (OpM, TIEPEBEAUTE U3JIOKEHNE TEKCTA HA aHTJIMHCKUH S3bIK.

CodepxxamenbHasi Yacmb — Body of the Paper

Lenb ocHOBHOM (MM COZIepKATETbHON) YacTH CTAaThU 3aKJIIOYACTCs B Jie-
TaJIBHOM HW3JIOKEHUM PEICHUs] pacCMaTpUBaeMO HayyHOW MpoOJIEeMBbI, apry-
MEHTALIMU BBIIBUTAEMBIX TPEANONI0KEHUNH U 000CHOBAaHUU BbIBOJOB. [To3aTOMY,
HE3aBHCHUMO OT THMAa CTaTbu (0030p, TEOPHsl, SKCIIEPUMEHT), COACpKATEIbHAs
4acTh SBIIsIETCS Hanbosee nHHOPMAITMOHHO-HACKIIIICHHOM e€ YacThio. OHa Mo-
KET UMETh 3HAUUTENbHBIA 00bEM (10 10 u Goree cTpaHUI]) U OOBIYHO COJEp-
KUT Pa3BUTON MaTeMaTHYECKUN M WILTIOCTPATUBHO-Tpadu-ueCKU armapar.

NHorna ocHOBHAs YacTh MOKET UMETh BHYTPEHHIOIO CHCTEMY pyOpHuKa-
MU (MakKpOCTPYKTYPY), BKIIFOUAIOIITYI0 HECKOIBKO PA3eiiOB U MOAPA3ACIIOB U
OTpaXalollylo JIOTUKY H3JIOkKeHus1 maTepuana. Hanpumep, 0030pHast cratThs,
MOCBAIEHHAS BHEAPEHUIO HOBBIX TEXHOJIOTHI B MPOU3BOJICTBO, MOXKET BKJIIO-
yaTh B ce0sl CIEAYIOIIME pa3/iesbl: UCTOPUS U TEOpHUsl BOMPOCA; SKCIIEPUMEH-
TaJbHBbIE HCCIEOBAHUS; OMHCAHUS BApUAHTOB HMHCTPYMEHTAJIBHOI'O BOILIO-
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nieHus TexHosoruu. [Ipu sTom Kaxapii U3 pa3aenoB OyJeT UMETh CBOIO pyo-
pUKAIMIO, a B paMKaX KaXKIOro pasjena, TeKCT OyIeT coiepiKaTb MpHUCYIIne
JAHHOMY THITY CTHJIMCTUYECKHE U TEPMUHOJIOTHYECKUE KOHCTPYKLUH.

Jlis TekcTa colep)KaTeabHOW YacTH XapaKTepHBI YacThle 0OpalleHus K
IPUBOJIUMBIM MATEMATHUYECKUM BBIPOXKECHHSIM, YepTexaM, rpagukaM u Tad-
munam. Ilpu 3ToM 4acTo mpUMEHSIOTCS MEPEXOIHBIE CTPOEBBIE CIIOBA U BbI-
paxenus. Huke mpuBeneHbl HEKOTOpbIE, HAMOOJEE YacTO BCTPEYAIOIIHECS
nepexoaHbIe CTPOEBbIE CIOBA:

accordingly — COOTBETCTBEHHO

again — CHOBa, e pa3

albeit — xoTs

also — Taxxe

although — xots

assuming — npejnoJaras; UCXo/s U3 TOro, 4To
besides — kpome Toro

but — HO; KpoMe; NI, TOJIBKO; U
correspondingly — COOTBETCTBEHHO

finally — nakonen

further — nanee

furthermore — Gosee Toro

hence — cnenoBaresnbHO

however — onnako

likewise — anaioruyHo, MoJ0OHKIM 00pa3oM
moreover — 0ojee Toro

nevertheless — TeM HE MEeHee
notwithstanding — HecMoTps Ha

otherwise — B IpOTUBHOM CiIy4ae

similarly — ananoruuno, mogoGHbIM 006pa3zom
since — MOCKOJIbKY; C, C TEX MOpP KaK

still — TeM He MeHee

subsequently — xak cieacTsue

then — Torma

therefore — ciiegoBarenbHO

thus — Takum oOpazom

whereas — npuHUMas BO BHUMaHHE, TOTJA KaK
wherefrom — otkyna cienyer

yet — HECMOTPSI Ha 3TO
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H BBIPAXKCHUA:

according to — coryiacHO, B COOTBETCTBUU C

as a consequence — KaK CJI€JCTBUE, B pe3yJIbTaTe
aside from — noMmmMo, 3a UCKIIFOUEHHEM

at the same time — B TO ke Bpems

by solving for — pemasi OTHOCUTENBHO (HEU3BECTHOTO)
by virtue of — B cuity (BbIpakeHus)

ever after — c Tex no (kax)

ever since — ¢ Tex nop (Kak)

in accordance with — B cooTBeTCTBHM C

in order to — 1 TOrO, YTOOKI

in so far as — Tak Kak, MOCKOJIbBKY

in as much as — ¢ yu€tom TOTrO, 4TO; YUYUTHIBAS, YTO
for example — nanpumep

for instance — Hanpumep

on the one hand — ¢ ogHOM CTOPOHBI

on the other hand — ¢ gpyroit cTopoHsI

HaunGomnee obmmm siBrisieTcs AelieHUEe COJEPKAaTeNbHON YacTH CTaThU Ha

TPpH JIOTHYCCKU CBA3AHHBIX IIOAPA3ICIICHUA:

D
2)
3)

[IOCTAaHOBKA 33/1a4H;

M3JI05KEHUE X0 PELICHUS;

AHAJIN3 MTOJYYEHHBIX PE3YJIBTATOB.

OcHoBHasi 4acTh JIFOOOW HAyYHO-TEXHHYECKOW CTAaTbU COACPKHUT ITH

TpH nofpaszaena. OJHAaKO He BCerja 3TH TPU YaCTH MPEJACTABICHBI B CTAThE
OTJEIbHBIMM IJ1aBaMU WM naparpadgamu. Tem He MeHee, KaXA0My NoJpa3-
JIelly OCHOBHOW YacTH COOTBETCTBYIOT XapaKTEpHbIE JIsI HETO TUIIOBHIE
CTPYKTYpHbIE (DOPMBI.

Hanpumep, 111 mocTaHOBKM 3aa4M XapaKTEPHbI CTPYKTYpHBIE (op-

MBI CJICAYIOMICTO THUIIA:

1.

The present research program plans to demonstrate the... of the... sys-
tem when subjected to... during...

B nnanvl nacmosiweti npoepammsl ucciedo8aHull 6Xo0Um npooemoHCm-
PUPOBAMD... CUCTEMYL... 8 YCIIOBUAX 8030€UCMBUSL... 8 MedeHUe...

The... design was basically developed in the... program in order to pro-
vide for...

Ilpoexm... O6bL1 8 OCHOBHOM pazpaboOmMaH 8 PamMKax NPoOcPAMMbL... OJis
moeo, 4mobvl obecneyums...

In the field of... the major phenomena of interest are...

B obnacmu... Haubonvuwuii unmepec npeocmasisaom s8NeHUs. ...

The very significant areas of most concern are...

Haubonvuyro o3abouenHocms 8bl3b18al0m 8adCHelluiue HanpasieHus.. ..
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It is necessary to have a tool that would provide an accurate description
of the... processes at the level of...

Heobxooumo umems annapam, komopbwiii Ol 0becnequsan moyHoe onu-
caHue npoyeccos... Ha yposHe...

In order to obtain the... formulation for..., the results of experimental
investigation of... were examined...

Il mozo umobwl noayuums... 8vipaxceHue OJis..., ovliu 006C1e008aHbl
pe3yibmamol IKCNEPUMEHMATIbHBIX UCCTIe008AHUI. ..

The fundamental mechanisms of..., as currently understood in their
close relationship to..., are discussed so as to obtain... results...

Umobwvl nonyyums pezynbmamsi..., pAcCCMaAmMpueardmcs @GyHoamen-
ManbHvle MEeXaHU3Mbl..., KOMopble N0 COBPEMEHHbIM NPeOCmAasieHUIM
HAxX00sIMcsl 8 MECHOU CBA3U C...

CrangapTHbIe THIIOBBIE (HOPMBI TAaK)KE MIUPOKO MPUMEHSIOTCS JIJIST OTIH-

CaHMs PA3IMYHBIX JTAIOB U3JI0KEHUS X04A PelleHus U aHAJIM3a pe3yJbTa-
ToB. Kak npaBuiio, Takue TUMOBBIE (POPMBI UCTIONB3YIOTCA COBMECTHO C Tie-
PEXOJHBIMHU CTPOEBBIMHU CIIOBAMU U 0OOPOTAMHU, CBSA3BIBAIOIIMMU TEKCT B JIO-
rudeckoe 1enoe. Hmke nmpuBeneHsl MPUMEPBI THUIIOBBIX CTPYKTYPHBIX (HOpM,
XapaKTEPHBIX IS X014 PELICHUS U aHAJIU3a ITOJIYy4YEHHBIX PE3yIbTaTOB.

l.

Using the... equation, the sought change in parameter is..., where...
Hcnonv3ys ypasnenue..., uckomoe usmeHenue napamempa oyoem pas-
HO..., 20e (cliedyem NosCHeHUue 8elUdUH). ..

The requirement of... formulated for... determines the... and sets the
value of ...

Cdopmynuposannoe ons... mpeboganue... onpeoensem... U 3a0aém Ge-
JIUYUHDL...

Thus for the case of..., ignoring... values, the equation... may be rewrit-
ten with the help of... equation as...

Taxkum obpazom, 0as CIyuas..., npeHebpecast GeIUYUHAMU..., YPAGHe-
HUe... C NOMOWbIO YPABHEHUSL... MOJICHO NEPEentucams Kdx...

However, other components of the... also play an important part in the
achievement of ... since they dictate the... conditions and influence the
interaction between... and...

OoHnako Opyeue KOMNOHEHMbL ... MAKHCE USPAIOM BANHCHYIO POJIb 8 YO08-
Jiemeopenuy mpedo8anuii..., NOCKOIbKY OHU Onpeoesitom YCI08Us... U
BIUAIOM HA 83AUMOOCUCIEUe MeNHCOY ... U...

Figure... illustrates the relationship of the... ratio for various... levels
expressed by..., where... is defined by the...

Pucynox... unniocmpupyem 3asucumocms OMHOULEHUSL... OM PA3TUYHBIX
VPOBHEI..., ONPeOeNéHHbIX KAK ..., 20€... BbIPAINCEHO Yepes...
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10.

11.

Figure... presents a comparison between... and... results for the given
values of...

Ha pucyuke... npugedeHo cpasHenue... U pe3yibmamos, NOJYYEeHHbIX
OJ151 3a0AHHBIX GEJIUYUH ...

The experimental relationship of... vs... for..., proving that... really
holds 1s presented in Figure...

Ha pucynxe... npusedena s3xcnepumenmanvhas 3a8UCUMOCMb... OM...,
odokasvleaowas, 4mo Qopmynid... 0eticmeumenbHo cnpaseodnusd. ..
The... diagram facilitates the determination of the... relationship for...
conditions

C nomowwio epagura... MOICHO Onpedenums 3a8UCUMOCb ... OTsl... VC-
JI08UU. ..

Since the performance of a... is determined by the... ratio, defined as...,
the values of... greater than... necessarily imply that a significant im-
provement in... can be achieved

Ilockonvky xapakmepucmuka... onpeoensemcs OMHOUEHUEM..., Onpe-
oensgemMvlM KdK..., MO 8eNUYUHDL ..., Npesblialowue..., 3acmasisaiom coe-
JIamb 81600 O MOM, YMO ... MOJACEM ObIMb CYUWECMBEHHO YIIYUULEHO

The success of the... design is therefore due to a combination of such
factors as... as well as...

CnedosamenvHo, ycnex pazpabomxu... ONpeoensemcs CO8MeCmHbIM
8030eticmeuemM maxkux (aKkmopos, Kax..., max e, Kax u...

The solution of the... problem is rather to be sought in the region of
more predictable... design and better interaction between... and..
Pewenue npobnemoi... ckopee 6ceco ciedyem uckame 6 obracmu paz-
pabomku H6oiee MOUHBIX MeMmo008 pacyémad... U 0becneyeHus ayHuleco
83AUMOOCUCMBUSL MEHCOY ... U...

Yunpaxuenue 1.3
Brinmumvre noa3aroyioBKM paszielioB colepxkareabHor Jyactu Tekcra 1.

Onpenenure, Kakue U3 pasfeioB COAEPKAT MMOCTAHOBKY 3a/1aud, ONKCAHUE,
MyTU €€ PEIICHUS U aHaJIn3 MOJYUYEHHBIX PEe3yIbTaTOB.

Ynpaxuenue 1.4

[IpouunTaiiTe nepBblil pa3gen coaepxkarenbHoil yactu Tekcra 1 6e3 uc-

noJyib3oBaHus cinoBaps. [loctapaiitech MOHATH U CHOPMYIUPOBATH IJIAB-

HYIO0 UK WIH UAEU MpoYuTaHHOro tekcra. O uém, no Bamemy mHe-

HUIO0, OyJIeT UATH pedb B CIEIYIOLEM pa3zese?

CdopmynupyiiTe Ha pyCCKOM SI3bIKE OTBETHI Ha CIIEIYIOIINE BOMPOCHI:

e B kakoM 351ekTpooOOpYyI0OBaHUU M KOTJa BIEpPBBIC OBLIO MPEIIIO-
YKEHO UCIIOJIb30BAHUE PACTUTEIBHBIX Macen?
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e Kakue MMEHHO Macia Npeaarajloch UCIOJIb30BATh?
e  Kakue xapaKTepUCTUKN YUUTHIBAIOTCS MPU BHIOOPE PACTUTEIBHOIO
Macja B Ka4YeCTBE U30JLUOHHON KUIKOCTH ?
e Kakoe pacturenbHOE Macio yKa3aHO B KayecTBe Haubosee mep-
CIIEKTUBHOT'0 00BEKTA UCCIIEOBAHNI HA CETOMHIIHNAN I€Hb?
3. CocraBpTe CI0BAph HE3HAKOMBIX M MAJIO3HAKOMBIX TEPMHUHOB. [locTapaii-
TECh JorasiaThcs 00 ux 3HaueHuu. [IpoBepbTe cebs ¢ MOMOIIBIO CIIOBapSI.
4. llepeBeauTe TEKCT Kak MOXKHO Ooiiee TouHO. [IpoBeppTe MpaBUIBHOCTH
OTBETOB Ha BOIIPOCHI 1. 2.
5. CocraBbTe KpaTKO€ M3J0KEHUE TEKCTa Ha PYCCKOM SI3bIKE, MPUIEPIKU-
BasICh JIOTUKH U3JIOKEHUS aBTOPA CTAThU.

Ynpaxkuenue 1.5

Bemmonunure ymnp. 1.4. [Ipounraiite BTOpYI0, TPETHIO U YETBEPTYIO YACTHU
Tekcra 1. Chopmynupyiite (Ha pycCKOM SI3bIK€) OTBEThl Ha NpPHUBEAEHHBIC
HIKE BONPOCHL. llepeBeaure CBOM OTBETHI HA AHTJIMKUCKUAN A3bIK U COCTABbTE
KpPaTKO€ U3JI0KEHUE TEKCTA.

Bomnpocsl ko BTOpoMy pazjeny cojiepkarenbHoi yactu Tekcra 1:

e  Ha kakoe 31exkTpoo0OpyA0OBaHKE KENATEIbHO PACIPOCTPAHUTD MPUME-
HEHUE PACTUTEIbHBIX Macell U ouemMy?

e  KakoBbI IIeIM HMCCIIEA0BATEIbCKOM MPOrpaMMbl, HAYaTOM B CEpearHE
90-x rogoB XX Beka?

e Kakoii OCHOBHOM HEIOCTaTOK OBLI OOHApYy)XeH B paMKax JaHHOW TpO-
rpamMmbl?

e  Kakue myTH UCIOJIB3YIOTCS I YIYUIICHUS XapaKTEPUCTUK PACTUTEIIb-
HBIX Mace?

e  Urto o6o3nauaer abbpeBuarypa RBD?

o [lonyuyeHo nuM pacTUTENbHOE Maciao C TPeOYEMBbIMHU XapaKTEPUCTUKAMU
K HACTOSIIIIEMY MOMEHTY?
Bompocsl k TpeTbeMy pazzeiy conepKarenbHor yacTu Tekcra 1:

e  BrusHue kakux (akTOpoB HA MACJIO YUYUTHIBAECTCS B CTAThe?

e Kakas KOIMYECTBCHHAS XapaKTCPUCTUKA BbIOpaHa JJIsl M3yYeHUs BIIUS-
HUS 3TUX PaKTopoB?

e (C KakMMM U3OJSLMOHHBIMU KUJIKOCTSAMHU CPAaBHUBAIOTCS PACTUTEIbHBIC
Macna? [lepedncnuTe OCHOBHBIE OTJIMYMS, YKA3aHHBIE B TEKCTE.

e Kakue nmpeumyiiecTBa paCTUTENBHBIX MACeNl IO CPABHEHHUIO C OOBIYHBI-
MH yKa3aHbl B JaHHOM paszeie?
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Bomnpocs! k yeTBEpTOMY pazneny coaepxkaresibHoi yactu Tekcra 1:

e  Kakue npoBOIWINCH UCHIBITAHUS PACTUTEIIBHBIX MACEII, HE XapaKTEPHBIE
JUT OOBIYHBIX U3OJISILIUOHHBIX KUIKOCTEH?

e  SBisieTcs MU BBICOKAs TEMIIEpaTypa 3aMep3aHusl PaCTUTEILHOIO macia
HenoctatkoM? [louemy?

L4 Kaxkoe YCJIOBHC 00s13aTeNBLHO JJIA 3JI€KTpOO60py,Z[OBaHI/IH, YTOOBI Cac-
JIaTb BO3MOJKHBIM HCITIOJIB30BAHHUC PACTUTCIIBHOI'O MacJja? HO‘IGMY?

Ynpaxnenue 1.6

1. Hcnonw3ys npuMepbl XapakTEPHBIX ISl COJIEPKATEIbHON YacTU CTaThbU
TUTIOBBIX CTPYKTYPHBIX (POPM, COCTABbTE HECKOJIBKO MPEIOKEHUH, CO-
OTBETCTBYIOLIMX NEepeBeAEHHOMY Bamu TekcTy.

2. BpmummuTe TUMOBBIE CTPYKTYPHBIE (DOPMBI, UCTIOIH30BAHHBIE B KAXKIOM
W3 pas3feoB coAepxkareabHou yactn Tekcra 1.

3. Hcnonp3ys cocTaBieHHbIN Bamu moATeKCTOBEIN ClIoBaph M HAOOpP CTPYK-
TYpHBIX (OpM, TIEPEBEIUTE U3T0KEHUE TEKCTA Ha aHTJIMUCKUHN SI3bIK.

UnnrocmpamueHo-2paghudeckuii Mamepuarn

NanwcrpatuBHo-rpagpuueckuii martepuana (MI'M) ocHoBHOW yacTu
oI0MpPaeTCsi B COOTBETCTBUU CO CTPYKTYpPOM M JIOTUKON M3J10KE€HUS (PaKTH-
YecKoro marepuaina cratbu. Omnpenenénnoe Bausiuue Ha moaoop UI'M oka-
3BIBAIOT TaK)Ke TPEOOBaHWS, MPEIbABIACMbIE PeAaKIMeld W3AaHus (HampH-
Mep, KOIU4ecTBO, pazmep u Hymeparus WMI'M, odopmienue moamuceit u
T. 1.). O06pyHO cHauana npusogaTca UI'M, ummrocTpupyroiue Teoperuye-
CKHE€ TOJIO)KEHHSI padoOThl, a 3aTeM MPUBOAATCS pe3ybTaThl HKCIIEPUMEH-
TajabHOUM mpoBepkH. [Ipu 3TOM aHamuTHYecKas 4acTb pabOThI 3aKIOYAETCS B
BBISIBJICHUM MPUYUH HECOOTBETCTBUSA TEOPETUUECKUX U, €CIU TAKOBBIC MME-
IOTCSl, DKCIIEPUMEHTAIIBHBIX PE3YyJIbTATOB, ITPOTHO3E€ W TUIAHUPOBAHUU NAJIb-
HEUIINX MyTEU UCCIICIOBAHUA.

Ha sTom sTane mepeBoga ciienyeT MCKaThb OTBETHI HA CIEAYIOLINUE BO-
IIPOCHI:

1. Yrto siBAsieTCss apryMEHTOM paccMaTpyuBaeMol rpauyeckoil 3aBUCUMO-
ctu? KakoBa pa3sMepHOCTh aprymeHTa?

2. Yro sBnsgercs ¢yHKOUEH maHHOW rpaduueckoit 3aBucumocTtu? Kakosa
e€ pa3MepHOCTh U (PU3UYECKUNA CMBICIT?

3. Ecnu n300pakeHO CeMEMCTBO KPUBBIX, TO YTO SIBJISETCS MapamMeTpoM
3TOro cemeicTna’?

4. Ecnu uccnenyemasi 3aBUCUMOCTb BBOJUTCS B JAHHOM CTaThe W HE SIBJIS-
€TCsl OOIIETIPUHSATOM, TO 10 KAaKUM NMPUIMHAM aBTOP HE BOCIOJIb30BAJICS
HCCIIEIOBAHUEM TPAJAUIIMOHHBIX XapaKTEPUCTHUK?

5. Kakoe mecto aBTop orBoauT AanHomy UI'M B cTpykType cratbu?
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CrpyKTypa U3J0KEHHUSI MATEMATHYECKOI0 alnapara cTaTbl TECHO CBS-
3aHa ¢ opranu3zaiueit II'M. OOmuM MpUHIMIIOM U3JI0XKEHUS SBIIIETCS o0ec-
IIEYECHHUE JIOTMYECKH-000CHOBAHHOIO Pa3BUTHS IJIaBHOW uaeH cTaThu. B oc-
HOBHOI YaCTH HAyYHOU CTaTbU MPUBOAATCS TOJIBKO T€ (OPMYJIbl WM JAHHBIE,
KOTOpBIE HEOOXOAMMBI ISl TOYHOTO M3JI0KEHUS MMOCTAHOBKM 3aJa4d M XOza
pELICHMS, a TAKXKE MAaTepUaibl, UCIOJIb3yEMbIC IIPU aHAIN3E MOJYYEHHBIX pe-
3ynbTaToB. JIornueckn 000CHOBAaHHBIN MEPEX0] OT UCXOIHBIX MOCHUIOK K BbI-
TEKAIOIIMM W3 HUX YTBEPXJACHHUAM U KOHEYHBIM (pOpMyJiaM U BBIBOJAM OCY-
HIECTBJISIETCS TOCPEICTBOM MCHOIB30BAaHUS CITY>KEOHBIX CIIOB M1 0OOPOTOB:

according to — B COOTBETCTBUH C

assuming — UCX0Js U3 TOrO, 4TO

given — 1aHO

is given by — naércsa <ypaBHEHUAMU>

if and only if — eciiu 1 TONIBKO ecnu

hence — otrcrona cienyer

let — mycTh

putting — nonarasi, npuaaBas YMCJICHHbIC 3HAUCHUS

recalling that — BcioMuHasi, 4to

since — MOCKOJIbKY

then — Torna

therefore — orcrona, mo 3Toit npu4MHe

thus — Takum oOpazom

using — UCTOJIb3Ys

where —rae

PasButoii MaremMaTHYECKUM anmapaT XapaKTepeH I HAay4YHBIX CTaTel
TEOPETUYECKOI0 XapakTepa, a TAKKe JJIs Pa3jIMyHOro poja y4eOHbIX MOCOo-
ouil. Hanmpumep, Takold camMoydyuTenb IO 3JIEKTPOTEXHHUKE, Kak Mastering
Electrical Engineering (The Macmillan Press Ltd, 1991), nanucannsiii Noel
M. Morris 4upe3BbIYAaHO MPOCTHIM U JOCTYITHBIM S3bIKOM, TEM HE MEHEE CO-
JEPKUT OOJIBLIOE YUCIIO PA3/IE]IOB MATEMATHUYECKOTO COJIEP KAHMSL:

Electrical power (symbol P)

Power is the rate of dissipation of energy and is given by
Power, P = E (Volts) x I (Amperes), Watts (W)
If the electrical voltage across a resistive circuit element is 240 V, and if
the current passing through it is 13 A, the power consumed is
Power, P =El =240x13=3120 W
Also from Ohm’s law, E = IR, hence
Power, P =EIl = (IR)xI=I'R W
Since I = E/R, then
Power, P = EI = EXE/R = E’R W
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[TomMmuMoO crienManTu3UPOBAHHBIX CIY>KEOHBIX CIOB U OOOPOTOB, IS

MAaTeMaTH4YECKOr0 anrapara Hay4YHOW CTaTbW XapaKTEPHO HaJIW4ue psiaa THU-
MOBBIX CTPYKTYpHBIX (opM. Huke mpuBeneHbl MpUMEPHl TAaKUX CTPYKTYP-
HBIX (POpPM B MOpPSAKE, KOTOPHI MPUMEPHO COOTBETCTBYET IMOCIIEAOBATEIb-
HOCTH M3JI0KEHHSI MATEMAaTUYECKUX BBIKJIAJIOK.

1.

2.

10.

Assuming that..., it is obtained that...

IIpeononoocus, umo..., nonyuaem...

By substituting for... from..., while making use of... yields:...
Iloocmasnas 6... u3..., a maxdce UCNONL3YAL..., NOAYUAEM...

The equation... is obtained from... as...

Vpaenenue nonyuaemces u3... Kax...

Since..., then..., and we find...

Ilockonvky..., mo umeem..., omKyoa HaxOOUM...

By substituting from... it is found that...

Iloocmaenss us..., Haxooum, 4mo...

By the aid of Egs...., it is obtained that...

Bocnonvzosasuiucs ypagueHusMU ..., NOTYYAEM, YMO ...

In order to determine..., the Eq.... is differentiated with respect to...
and equated to..., giving...

s moeo umobwvl onmpedenums..., ypagHeHue... oughgepeHyupyemcs
no... U NPUPABHUBAEMCAL..., 8 pe3YIbmame 4e2o NoJyyaem...

Further substitutions into Eq.... and Eq.... yields respectively... and...
Hanvuetiwue noocmano8ku 8 ypasHeHus... U... 0aiom, cOOmMeemcm-
8EHHO, ... U...

After rearranging and equating the result to..., it is found that...

Ilocne nepezpynnuposku u npupasHuBanusi pe3yibmamos... Haxooum,
ymo...

And finally, by substituting into the Egs.... and..., expanding the terms
and collecting the like terms in..., the sought equation is obtained in the
form...

H naxoney, npouseedss noOCmano8Ku 68 YPAGHEHUs.... U..., PACKPbLE Ujle-
Hbl U C2PYNNUPOBA8 NOOOOHbLE UIeHbl B..., NOJYYAeM UCKOMOe YpaeHe-
Hue 6 ghopme...

[Ipu sTOM TpPOMO3IKHE TPOMEKYTOUHBIE BBIBOABI MATEMATHUYECKUX

dbopmy, TabIUYHBIE JaHHBIC, TEKCTHI MPOTPAMM | T. T1., YaCTO BBIHOCSITCS B
otaenbHbIN pasaen cratbu: Ipuiaoxenue — Appendix. /{aHHbiil pa3nen He
ABJISIETCS 00SI3aTENbHBIM CTPYKTYPHBIM MOApa3jeiaceHueM ctatbu. [Ipunoxe-
HHE BBOJUTCS B COCTaB CTAaThHU TOJBKO B TOM CIIy4ae, €CIU IPOMO3JAKHI Ma-
TEMATUYECKHN amlmapar MOXKET 3aTPYIHUTh MOHHUMAHKUE CYIIECTBA BOIPOCA.
[Ipu >TOM 17151 IPUIIOKEHUSI XapaKTEPHBI T )K€ CIyKEOHBIE CJIOBA U CTPYK-
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TypHbIE€ OPMBI, YTO U ISl MATEMATHYECKOTO COACP)KAaHUS OCHOBHOW 4acTU

CTaThHU.

Oc00EHHOCTHI0O MAaTEMAaTHYECKOTO COJIEP KaHMsI OCHOBHOM YacTH Hayd-

HON CTaTbU SABJISIETCA TO, YTO OCHOBHAsl CMBICIIOBAsl Harpy3ka JIEKHUT Ha

dbopManbHBIX MaTeMaTHYECKHX BBIKJIAJIKaX, HE TPEeOYIOIIMX IepeBoja, a

Tak’k€ Ha HEMHOTOUYHCIICHHBIX OMpPEAeNICHUS X (PU3MYECKOro CMbICIA Mapa-

METpOB ypaBHeHMU. TekcToBas Harpy3ka B 3TOM Cllydyae HEBEJMKa M, Kak

MPaBUIIO, MEPEBOJI MATEMAaTHYECKOTO COJEP)KaHUsI HE BBI3bIBACT 3aTpPyJHE-

HUM, €CIIA TIOHATEH MCIOJIb3YEMbIN B CTaThe MaTemMaThudeckuil annapar. Of-

HaKo, MPUCTyNas K MEePeBOJly MAaTEeMAaTHYECKOro COJAEpKaHUsl CTaTbU, Clie-

JyeT TOMHUTH O CYIIECTBYIOUIUX OCOOEHHOCTHAX 3HAKOBOI CHCTEMbI Ma-

TEMAaTUYECKOI'o armapara, MPUHATHIX B aHTJIOSA3BIYHBIX CcTpaHaxX. Hekorto-

phle, HauboJiee BaXKHbIC OTINYHUS MPUBEACHBI HIKE.

1. B ommmume ot npunsTod B Poccum maremMaTHYeCKOM HOTallMM, B aHT-
JOSI3BIYHBIX CTpaHax JPOOHYIO YaCTh JECSITHUYHON TpPOOU MPUHATO OT-
JENATh OT LEJ0M 4acTh TOYKOM. EciM nenas 4acTb paBHa HYJIIO, TO
IpoOb MOXKET HAYMHATHCSA C TOUKH, HYJb IPHU 3TOM omyckaercs. Ha-
npumep, uncia 3.14; 0.1; .012 o3Hayar0T, COOTBETCTBEHHO, «TPH LIEJIBIX
YETBIPHAILATH COTBIX»; «OJIHA JECATAS; «JIBEHAAATh ThICSYHBIX).

2. B MHOro3HayHbIX YHCJIaX 3amsiTas MOXET HUCIOIb30BaThCS I O0Jer-
YEHUs MPaBWIBHOTO MPOUYTECHUS uucia. B 3ToMm ciiyyae oHa cTaBUTCS
yepes3 Kaxk/able TPU NOpsiIKa:
10°=1,000; 10*=10,000; 10° = 100,000; 10°= 1,000,000 u T. 1.
Opnnako yalle 3amsiTyro, pa3Aelaiouly0 MOPSAKU, HE CTaBAT, a Yepes
Ka)XJIble TPU MOPsIAKA pa3/IeIaIOT 3HAYAIUE YKCIia TPOOEIIOM.

3. Ilpu nepeBoje TakuX YHCAUTENbHBIX, Kak milliard, billion, trillion, cie-
ayeT uMeTh B BuAy, uTto B CLIA uncnurensHoe milliard He ynorpe6us-
ercs, one billion o3Haygaer 109, one trillion paBeH 10'%. Torna kak B Be-
muko6putannu one milliard pasen 10°, one billion o3nauaer 10", a one
trillion pasen 10'°.

4. B aHIMIOSA3BIYHBIX CTpaHaX 00O3HAYEHHS] HEKOTOPHIX TPUTOHOMETpHUE-
CKUX (YHKUHUA MOTYT OTIMYAThCS OT COOTBETCTBYIOIIMX OTEUECTBEH-
HbIX o003HaueHui. Hanpumep, tan x — tg Xx; cot x — ctg x. Ho, kak npa-
BUJIO, OTJIMYMS B HAallMCaHUM 0003HaUYeHUW QYyHKUUN HE MPEACTABISIOT
3aTpyJHEHUI MPU MIEPEBO/IE.

5. OOBIYHO aBTOPHI HAYYHO-TEXHUYECKUX CTATEH MPUIACPKUBAIOTCS MEXK-
nynapoanou cucteMbl enunanil SI (System International d’Unites), winm
JIpyrux OOMIEYyNMOTPeOUTENbHBIX cucTeM enuuuil. OTHAKO B Psijie aHT-
JOSI3BIYHBIX CTPaH, HapsiAy ¢ MEXAYHAPOIHBIMU €IUHHUIIAMU H3Mepe-
HUS, CYIIECTBYIOT COOCTBEHHBIC, BHECHCTEMHbIC eIUMHUIILL. [Ipexne
BCEro, Ha 3TO cieayeT oOpallaTh BHUMAHUE MPU NEPEBOJIE CTaTeH TeX-
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HUYECKOT0 XapakTepa. B Takux cTaThsiX aBTOPbI MHOT/A UCTIOJIB3YIOT Ta-
KHe eIuHUIBI n3Mepenus, kak gyt (foot) = 12 mroitmoB (inch), dyHT
(pound), mus (mile) u T. . YncaeHHBIC 3HAYCHUS TaKUX CIMHMI] H3ME-
pPEHMI, KaK MpaBWJIO, MOXXHO HAWTH B JIETKOJOCTYITHBIX CIIOBAapsAX U
crpaBouyHUKax. Ho MHOTIA B CTaThsX MOXKHO BCTPETUTh HE MCHOJB3YIO-
IIMEeCs B PYCCKOSI3bIYHOM TMPAKTUKE €IUHUIIBI U3MEPEHHUs], TaKhe, Ha-
npumep, kak Btu (British thermal unit). Dta TemnoBast xapakTepucTUKa
oTpesieNsieTCsl Kak dHeprus, HeoOxoaumasi s HarpeBa 1 yHTa BoJbI Ha
I rpagyc nmo mkane @apenreiirta. [10ckonbKy OHa 3aBHCHT OT TeMIIEpa-
TYpbl BOJIbI, TO YAaCTO YKa3bIBAETCSl 00JIacCTh TeMIEpaTyp, K KOTOpPOH OT-
HOCUTCSl TaHHas enuHuia. Tak, Btusg oTHOCHUTCA K SHEpruu, TpedyemMoit
mutst HarpeBa Bozbl oT 39 1o 40 °F (1059,52 JIxx). 'maBHoe 3HaueHue Btu
onpenensercs kak 1/180 wacTh Termia, HEOOXOAUMOTO ISl Harpena
1 dynra Boabr oT 32 no 212 °F (1055,79 JIx). Btu; o6o3Havaer 3Haye-
HUE, MPUBOJMMOE B MeXayHapoaHbix Tabiumax (1055,06 Jx). Tawke
MO>KHO BCTPETHTh IIPOU3BOJHBIC OT BHECUCTEMHBIX eauHull. Hampumep,
Btu;, per pound (1 ¢yuT = 453,6 1), uto paBHo 2326 JIx/kr. [IpuBeneHue
TaKWUX €UHUI] U3MEPEHUSI B COOTBETCTBUE C MPUHATHIMH B Hallel cTpa-
HE CHCTEMAaMH €IUHUIl MOXET OKa3aThCsl KpailHE CIOXKHBIM. YUUThIBas
BaXHOCTh TMPABWJIBHOTO TMEPEBOJIa Pa3MEPHOCTE (HHU3MUECKUX BEITUYUH
JUTSl IOHUMaHUS COJIEPKAHUSI CTaTbH, B CIy4yae BO3HUKHOBEHUS TPYAHO-
CTe peKOMEHJyeTcsi oOpamiarhesl K crenuaibHON TuTeparype. Hampu-
mep, A Dictionary of Scientific Units, Including Dimensionless Num-
bers and Scales, Fifth Edition, H.G. Jerrard and D.B. McNeill, Chap-
man and Hall, London/New York, 1986.

[Ipu3HaHHBIMU BO BCEM MHUpE IIKAJIAMHU TEMIIEPATyp SIBISIOTCS abco-
moTtHag mkana (K) u mkama Leascus (°C): T(K) = T(°C) — 273. Ho
MHOT/Ia, B AHIJIOSI3bIYHBIX CTpaHaxX, UCMojb3yercs iikaina dapenreiira
T(°F) = (9/5)T(°C) + 32, a Bo (ppaHKOSA3BIUHBIX CTpaHax — Ikayia Peii-
Honwaca T(°R) = (4/5)T(°C). Ilpu uTeHUM HAYUYHO-TEXHUYECKHX TEK-
CTOB, JJisi OOJIbIIEH HATJISIIHOCTH, YI0OHO MOMHUTh, YTO TEMIIEpaTypa
TassHug Jibaa coorBercTByeT 0 °C = 0 °R = 32 °F, a Temnepartypa 3aKu-
rmaHust Boasl 100 °C = 80 °R =212 °F.

HeoGxonmumMo BHUMATENBHO OTHOCUTHCA K TEPEBOAY COKpAICHUH,
BCTpeyaromuxcsa B cratbe. Hekotopsie 001IeynoTpeOuTeIbHbIe COKpa-
IIEHUs, a Takke OOIre pEeKOMEHJAlMy MO TMEePEeBOAY, MPUBEICHBI B
rmaBe «Cokpamenus» pazaena 1.2. 3mech ke XOTeaoch Obl 00paTUTh
BHUMaHHUE HA TO, YTO COKPAILEHUSI MOTYT OTHOCUTHLCA KaK K TEpMHUHAM,
Tak U K eIMHUIIAM u3MepeHuil (Hanpumep, g.p.h. — gallons per hour), a
CaMU €JIMHUIIBI MOTYT UMETh PA3JIUYHOE YHCIOBOE 3HAUCHUE B Pa3HbBIX
ctpanax (Hampumep, hundredweight (meHTHEp) MoOXkeT 0003HauYaThC
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cwt i hwt u pasen 50,8 kr B Anurnuu u 45,3 kr B CIIA). Cnenyet

IIOMHHTb, YTO NEPEBOJI COKPALIEHUs BCETAa ONPEAEIAETCS KOHTEKCTOM

cratbu. Tak, cokpamieHue cw (ot clockwise) 0ObIYHO O3HAYAET «IIO0 Ya-

COBOH CTpeNKe», HO cW laser mepeBOIUTCS KakK «Ji1a3ep HEMpepbhIBHOTO

m3nydeHus» (continuous-wave laser). OmnpenesieHre cMbIciia WM YUC-

JIEHHOI'O 3HA4Y€HHUs COKpPAIICHUs CIIEyeT MCKATh UCXOMASA U3 KOHTEKCTa

JAHHOM CTaThH, a TAKXKE U3 aHAIU3A IPYyIUX CTaTed JAHHOW TEMAaTHKHU.

IIpu sTOM mpennoyTeHue ciaeayeT OTAABaTh CTAThsIM, YKa3aHHBIM B

pasznene References. B ciioxHBIX ciaydasx HE0OXOAUMO 0OpamiatThCcs K

CHEUATN3UPOBAHHBIM CIIOBAPSIM COKpAIlIEHUH (CM. 3aKII0YEHUE).

B Ilpunoxenusx npeacrasieHa nHGOpMaIns, Kacaromascs o0IeynoT-
peOUTENbHOW TEPMHUHOJIOTHM, KOTOpPasi MOXKET OKa3aThCs MOJE3HOW MpH
YTEHUM Hay4yHO-TeXHUYeckux ctatei. B Ilpunoxenuu 1 npuBenén npumep-
HBIM TOJKOBBIM cloBaph (u3nueckux TepMuHoB. B [lpunoxkenuu 2 npuse-
NEH CIUCOK HEKOTOPBIX OOIIEyNOTPEOUTENbHBIX IS aHTJIOSI3bIYHOM Hayy-
HO-TEXHUYECKOH JTUTepaTypbl 0003HAUCHUI (PU3NYECKUX BEJIMYMH U €TUHULL
u3mepenusi. B Ilpunoxenun 3 mpeicTaBieHbl HAa3BaHUS XUMHUYECKHUX 3Je-
MEHTOB.

Yupaxuenue 1.7
JlaliTe OTBETHI HAa BOIIPOCHI, IPUBEAEHHBIE IPH ONUCAHUH MTOPSIAKA U3Y-
YeHHS WLTIOCTPATUBHO-Tpaduueckoro Mmarepuania (s puc. 2 Tekcra 1).
1. Ha ocCHOBaHMM TOJYyYEHHBIX OTBETOB COCTaBbTE HA PYCCKOM SI3bIKE
TEKCT, 3AMEHSIIOIIUN puc. 2.
2. IlepeBenuTte TEKCT HA aHTJUUCKUM A3bIK. ONMpaBaaHO JIM UCTIOJIb30BAHUE
JAHHOT'O PUCYHKA B TEKCTE?

Ynpaxnenue 1.8

1. IlpuBeauTe mpuUMeEp MATEMaTUYECKOTO COJIEPKAHUS OCHOBHOM YACTH
PYCCKOSA3bIYHOT'O TEKCTA.

2. Onwupasich Ha UMEKOIIHECS MPUMEPBI CIY>KEOHBIX CIOB U CTPYKTYPHBIX
¢dbopM, cocTaBbTE IEPEBOJT BHIOPAHHOT'O OTPHIBKA HA AHTJIUHUCKUM S3BIK.

3aknr4veHue — Conclusion, Concluding Remarks, or Summary

3amadeil JaHHOTO pa3jielia SIBJIAETCS KPATKOE M3JI0KEHHE OCHOBHBIX pe-
3yJbTATOB, MOJYYEHHBIX aBTOPOM, U OOIIMX BBIBOJOB, KOTOPHIE MOXKHO CIe-
JaTh Ha uX OocHoBaHWH. [Ipy 3TOM Kakue-TMOO YHCIICHHBIE Wi Tpadude-
CKHE€ JIaHHbIC B 3aKJIIOUYCHUHM OOBIYHO HE MPUBOASITCS. B cTaThsiax 0030pHOrO
TUIIA 3aKIIFOYEHUE MOXET COJEpKaTh TOUKY 3pEHUs aBTOPA HA NEPCHEKTUBBI
HAYYHOM WJIM TEXHUYECKOW TEMATUKH, pa3BUTHE KOTOPOU pacCMaTpPUBAIIOCh
B CTaThbe.
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JUJTs 3aKITFOUEHUST XapaKTEPHBI CIICAYIOIINE CTPYKTYpPHBIC (DOPMBI:
1. It has been shown that...
llokaszano, umo...
2. Based on..., it is considered that...
Ha ocnosanuu ... npuxooum K 3aKa0OUeHU0 0 mom, 4mo...
3. Thus we are fully justified in observing that...
Taxum obpaszom, npedcmasnsiemcst 6NoJIHe ONPABOAHHLIM COeNambs Bbl-
800 0 MOM, UMO ...
4. ... and... are among the most meaningful results of the study...
K saoicnetivum pesynbmamam ucciedo8anusi OMHOCIMCA... U...
5. The following specific conclusions are drawn...
Henaromcs cnedyrowue KOHKpemHble 8618000l ...

Ynpaxuenue 1.9

1. Hcnonw3ysa nepeBop Tekcra 1, cocTaBbTe 3aKIIFOUEHUE HA PYCCKOM SI3BIKE.

2. IIpouwmraiiTe opurnHanbHoe 3akiaoueHue Tekcra 1 (6e3 cioBaps).

3. IlpoBeaute cpaBHEHHE IBYX TEKCTOB Ha MPEIMET COOTBETCTBUS LIEJISIM
JTAaHHOM CTaTbH.

Texcm 1

Vegetable Oils for Liquid-Filled Transformers

Introduction

For over one hundred years, petroleum-based mineral oils purified to
«transformer oil grade» have been used in liquid-filled transformers. Synthetic
hydrocarbon fluids, silicone, and ester fluids were introduced in the latter half
of the twentieth century, but their use is limited to distribution transformers.
Several billion liters of transformer oil are used in transformers worldwide.

The popularity of mineral transformer oil is due to availability and low
cost, as well as being an excellent dielectric and cooling medium. Ever since
the world oil reserves were tapped in the 1940s, petroleum products have be-
come widely available. Petroleum-based products are so vital in today's world
that we cannot imagine a time we may not have them easily available. Trans-
formers and other oil-filled electrical equipment use only a tiny fraction of the
total petroleum consumption, yet even this fraction is almost irreplaceable.

There are two reasons why we should be seriously thinking of alternate
natural sources of insulating fluids:

1. Transformer oil is poorly biodegradable. It could contaminate our soil
and waterways if serious spills occur. Government regulatory agents are al-
ready looking into this problem and are imposing stiff penalties for spills.
Many thousands of transformers are located in populated areas, shopping
centers, and near waterways.

26



2. Petroleum products are eventually going to run out, and there could be
serious shortages even by the mid-twenty-first century. Conserving the petro-
leum reserves and recycling are vital for petroleum-based products — plastics,
pharmaceuticals, organic chemicals, and so on. Until we develop economi-
cally viable alternate energy sources, there is no easy replacement for gaso-
line, jet fuel, and heating oil. Vegetable oils are natural products available in
plenty. They are used mostly for edible purposes, but special oils are used for
drying and cutting oils. The only significant electrical use of vegetable oils
suggested until the late 1990s were for power capacitors. Even there, the use
1s more experimental than commercial.

Prior Use of Vegetable Oils in Capacitors

Capacitors were the only type of electrical equipment seriously consid-
ered for the use of vegetable oils. Clark, for example, mentions castor and
cotton seed oils for use in capacitors (with cellulose insulation) as early as
1962. The higher dielectric constants of these fluids provide a better match
with cellulose than mineral oil. In 1971, Indian researchers reported testing of
coconut oil and hydrogenated castor and groundnut oils for electrical use.
Later on, in 1974, these authors reported their work on processed castor and
cottonseed oils and noted that castor oil was the better choice for capacitors.
Further technical papers appeared in 1979 and 1983 by other Indian research-
ers. A U.S. patent issued in 1985 describes possible use of soybean oil with
additives in capacitors. Interest in castor oil was shown by Brazilian re-
searchers, who reported their work in a CIGRE paper in 1987. Castor oil is
mainly (80 percent) a hydroxy-acid ester, unlike other vegetable oils, which
are fatty acid esters. It is more viscous than most vegetable oils and has
a higher dielectric constant than most vegetable oils (4.7 versus 3.2).

The above-referenced papers reveal that castor oil, along with polypro-
pylene films in power capacitors, was seriously considered. Yet, synthetic
aromatic hydrocarbons are still the fluid of choice for power capacitors.

In the 1990s rapeseed oil became the center of interest, as shown by
technical papers published in 1995. Rapeseed oil, while not edible, was
available in some countries and needed commercial exploitation.

Development of Vegetable Oils for Transformer Use

Liquid-filled transformers use billions of liters of insulating fluid. They
come in various sizes: large, medium, and small power as well as distribu-
tion, each one using as much as forty thousand liters in each phase of a large
power transformer to as small as eighty liters for a small distribution trans-
former. The smaller units are more numerous than the larger units because

27



distribution is more widespread by definition, and hence the smaller units
hold, in total, much more fluid than the larger units. Mineral oil purified to
transformer grade oil is the most commonly used transformer fluid and has
been in use for more than a century. Small units used in confined areas like
shopping centers may use fire-resistant fluids such as silicone, high-
temperature mineral oil, and synthetic ester fluids.

In recent years, environmental concerns have been raised on the use of
poorly biodegradable fluids in electrical apparatus in regions where spills
from leaks and equipment failure could contaminate the surroundings. Con-
tamination of the water supply is considered much more serious than con-
tamination of the soil.

Due to the utility interest in biodegradable insulating fluids, research ef-
forts were started in the mid 1990s to develop a fully biodegradable insulat-
ing fluid. This effort was started by R&D labs that initiated oil development
work. Vegetable oil was considered the most likely candidate for a fully bio-
degradable insulating fluid. Vegetable oil is a natural resource available in
plenty; it is a fairly good insulator, and is fully biodegradable.

The researchers soon recognized that vegetable oils needed further im-
provement to be used as a transformer fluid. The fluid in a sealed transformer
remains in the unit for many years (as many as 30 to 40 years, unless the oil
is changed in between). Only in the larger units is the fluid periodically re-
freshed. Long-term stability is of critical importance. Vegetable oils inher-
ently have components that degrade in a relatively short time. The degree of
unsaturation is an indicator of thermal instability, becoming more unstable as
the degree of unsaturation progresses from mono- to tri-unsaturation. The re-
lative instability to oxidation is roughly 1:10:100:200 for saturated, mono-,
di-, and tri unsaturated C-18 triglycerides. In transformers, the presence of
copper (as a conductor) enhances tendency for oxidation. Powerful oxidation
inhibitors are needed for the oils used in transformers. Another factor is the
purity of the oil. The oil has to be free of conducting ionic impurities to ac-
ceptable levels, and commercial-grade oils are not of this purity.

Only recently have transformer-grade vegetable oils become available.
The first commercial product was BIOTEMP®, patented in the U.S. in Sep-
tember 1999 by ABB and developed at its Raleigh, NC-based transformer
lab. The base fluid was high oleic oil with over 80 percent oleic content.
These oils are produced mostly from seeds that have been developed by se-
lective breeding; more recently, gene manipulation techniques have been
used. Partial hydrogenation is an added step that may be used to minimize the
very unstable tri-unsaturates. The high mono- unsaturate oils are in demand
in the food and lubrication industries. The BIOTEMP® fluid, also from high
oleic oils, is now used in some distribution and network transformers in criti-
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cal areas. Another U.S. patent was issued later, in September 1999, for
a transformer oil from regular soybean oil, obtained by Waverly Light &
Power in Iowa, though this product is not yet commercially used. It is not
a high oleic oil.

In March 2000, another U.S. patent was granted to Cooper Industries,
Inc in Milwaukee, WI under the trademark Envirotemp FR3®. This fluid also
1s from standard-grade oleic base oils, and 1s used commercially in some dis-
tribution transformers. A second patent was issued to the ABB inventors on
the BIOTEMP® fluid in August 2001. Figure 1 shows typical oil seeds used
from which oils are extracted and processed for transformer use.

Fluid development details are not available except for the BIOTEMP®
fluid, for which a dozen technical papers have been published. Commercial
brochures are available for the BIOTEMP® and Envirotemp FR3® fluids. For
the BIOTEMP® fluid, the starting oil is a high oleic oil, such as sunflower oil,
containing 80 percent or more oleic content. Canola oil upgraded to this level
of oleic content has also been tested for use. The commercially available RBD
grade is the starting material, where RBD stands for Refined, Bleached, and
Deodorized. These processes are well known in the seed oil industry.

After separation of solid matter, the oil is treated with special solvents to
remove many unwanted components. Bleaching is usually done by clay filter
presses, which further purify the oil. Deodorization by steam removes vola-
tiles that produce odor. The RBD oil varies in electrical purity over a wide
range from marginal to impure, with conductivities ranging from 5 to 50
pS/m. For transformer use, it is desirable to have a conductivity of 1 pS/m or
below. To achieve this, special clays are used with improved adsorbing
power. A conductivity meter may be used to monitor the purity of the oil.
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Sunflower Canola/Rapeseed Soybean
Oil Seeds

Fig. 1
The final stage is the degasification and dehumidifying of the oil. Vegeta-
ble oils are hygroscopic; hence, they may absorb water at as much as 1200 ppm
or more, at saturation and at room temperature. It is desirable to lower this to
100 ppm.
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To stabilize the oil, it is necessary to add suitable antioxidants. Com-
monly used inhibitors such as DBPC and food-grade antioxidants are not
powerful enough to produce an oil that will pass the ASTM oxidation tests,
such as D-2440 and D-2112. A special antioxidant package that uses complex
phenols and amines is used in the BIOTEMP® fluid. Care should be taken not
to add too much because the conductivity would rise to unacceptable levels.
It 1s desirable to keep the level of the additive component to below 1 %. The
approach used for the Envirotemp FR3® fluid is to avoid contact with air by
careful sealing of the transformer and using an oxygen-scavenging powder
above the oil level.

Decomposition Products

When used in transformers, the above-mentioned fluids experience
thermal and electrical stress; hence it is important to determine the effect of
these stresses. Gas generation is the most easily measured property, and it is
meaningful to study gas generation after ageing in presence of copper for
specific periods.

The notable difference in the decomposition products, as compared to
hydrocarbon fluids, is in the large amount of CO and CO, generated. This is
because, unlike hydrocarbon fluids, ester fluids contain a carbonyl group -
COO, which breaks down to give CO and CO,. Hydrogen should not normally
result from thermal decomposition, but certain components or additives in the
oil could produce hydrogen, as seen in the FR3 fluid. Under partial discharge
(PD) conditions, the main products are hydrogen, methane, CO, and CO..
Again, the CO and CO, result from the breakdown of the carbonyl group. The
generation of methane and hydrogen are similar to their production from min-
eral oils, and result from extraction of hydrogen atoms from the molecular
framework in the electric field. Figure 2 shows comparison of gas generation
from vegetable oil (BIOTEMP®) and from regular transformer oil.
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A significant finding has been that the total gas produced was only one-
fourth of the gas produced from regular transformer oil. This shows the arc-
quenching ability of vegetable oils.

Special Challenges

Cold Weather

The use of vegetable oils in transformers that are exposed to cold
weather has been an issue. The pour point of vegetable oils does not go be-
low —30 °C, even after adding pour point depressants. Without additives, the
fluid could freeze at subzero temperatures.

To address this issue, vegetable oil-filled transformers were frozen to
—50 °C or below in lab cooling chambers and then energized. There have
been no failures. Since vegetable oil is a mixture of esters that freeze at dif-
ferent temperatures, there is no sudden freezing or thawing. This helps pre-
vent the formation of cracks and air spaces, which could trigger PD. Under
operating conditions, the oil in the units would be in the liquid state even if
the ambient outside temperatures were very low.

Exposure to Air

Vegetable oil-filled units should be sealed well to prevent air and mois-
ture from entering the unit. Sufficient antioxidant should be present even in
sealed units because of possible entry of air and moisture during the life of
the unit.

Conclusion

To meet the challenges posed by environmental concerns, fully biode-
gradable vegetable oils have been developed for use in electrical equipment,
particularly in transformers. Further exploitation of these fluids for use in ca-
pacitors and cables need further study and tests.
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Vocabulary:

ambient outside temperature — TemnepaTypa OKpyx)arouen cpeibl
antioxidant — aHTHOKUCIUTEIIb

arc-quenching — ramenue qyroBoro paspsaa

castor oil — kactopoBoe Macio

cellulose insulation — GymakHast H30JISIITUS

clay filter presse — mpeccoBaHue ¢ UCTIOIB30BAHUEM TIIMHSIHBIX (DUIBTPOB
coconut oil — KOKOCOBOE Macio

complex phenols and amines — ci10xHBIC (SHOIBI U AMHHBI
conducting ionic impurities — mpoBoAsIIME HOHHBIE TPUMECHU
conductivitiy — mpoBoAMMOCTh

conductivity meter — amnepmerp

contamination — 3arpsi3HeHue

copper — MeJlb

cotton seed oil — xsTonkoBoe mMacio

decomposition products — npoayKThl pacnana

degasification — nerazanus

degree of unsaturation — creneHb HEHACHIILIEHHOCTH

dehumidifying — ynanenue Biaru

dielectric and cooling medium — 1uU3JIeKTpUYECKas M OXJIAKIAIOIIAs Cpeaa
dielectric constant — oTHOcHUTENIbHAS AUAIEKTPUUYECKAS TPOHUIIAEMOCTD
distribution transformer — pacnpeaenutenpHbIN TpaHCchOpPMATOP
electrical apparatus — snekTprdeckue mpuoOopsI

environmental concerns — UHTEPECHI 3alUTH OKPYKAIOLIEH CPEIbI
equipment failure — BeIxo1 U3 cTpost 060pyAOBaHUS

ester fluids — xunkue >upsi

fatty acid esters — 3¢upbI KUPHBIX KACTOT

fire-resistant fluids — »xuaKocTH, OrpaHMYNBAIOIIAE TOPEHUE
flammable fluid — orueonacHast >xuIKOCTh

gasoline — 6eH3UH

gene manipulation techniques — meTob1 reHHO# MoUUKATIAN
groundnut oil — apaxucoBoe Macio

heating oil — macna, ucnob3yemMble B KAUYECTBE TOPOYETO
hydrogenated oils — rugpornaesupoBaHHbIE Macia

hydroxy-acid ester — rupoKCUIBHBIN 3PUp

hygroscopic — THrpOCKONMYHBIN (BIUTHIBAIOUINI Biary)

inherently — u3HauajabHO; O CBOEW MPUPO/IE

insulating fluids — u30JA1IMOHHBIC KUAKOCTH

IR — <infrared> spectroscopy — <undpakpacnas> UK-criekrpockonus
jet fuel — roprouee 11 peakKTUBHBIX ABUTATENEN
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liquid-filled transformers — MaciioHamnoHeHHBIE TpaHC(HOPMATOPEI
long-term stability — noiroBpeMenHasi CTaOUIBLHOCTD

lubrication industries — Tpou3BOACTBO CMa30UYHBIX MaTEPHUAJIOB

marginal — 30. He3HAaYUTEIbHBIN

moisture — Biara

operating conditions — yciioBus SKCILTyaTalluu

organic chemicals — opranndeckue coeTMHEHUS

oxidation inhibitors — aHTHOKCHUIAHTBI

oxygen-scavenging powder — nopoiok, abcopoUpyIOIUil KUCIOPOT
pad-mounted transformer — TpanchopmaTop, CMOHTUPOBAHHBIN Ha TLIAT-
dbopme

partial discharge (PD) — yacTuuHbli pa3psin

petroleum-based mineral oils — MuHEpabHBIE Maca, IOJYYEHHBIE HA OC-
HOBE MPOJYKTOB MepepadoTKN HEPTU

pharmaceuticals — MenrKamMeHTbI

plastics — miacTuku

pole-mounted transformers — TpancopmMatop, CMOHTHPOBAHHBIN Ha IIECTE
(maure)

polypropylene films — nosMnponuiaeHOBbIEC NIEHKU

poorly (fully) biodegradable fluids — >xunkoctu, cado (MOTHOCTHIO) MO/I-
JAIOIIHECS Pa3I0KEHUIO

pour point depressants — BellleCTBa, MOHMKAIOIIUE TEMIIEPATYPY PAZKUK-
YKEHHUS

power capacitors — CHJIOBbIE KOHJIEHCATOPbI

ppm — (part per million) mpoMuib (MHJIJTHOHHAS YaCTh)

rapeseed oil — paricoBoe macio

regular soybean oil — 06p19YHOE COEBOE MacyI0

sealed transformer — repmeTu4HBIN TpaHchopMaTOP

selective breeding — BbIBeicHHE€ METOIOM CEJICKIIUU

separation of solid matter — otiesieHre TBEPABIX BKIIOUEHUM

silicone — KpeMHHUIOpraHUYECKUE KUAKOCTU

solvents — 30. OTIOTUTENN

spills from leaks — pa3nuBbl U3-3a yTeuek

synthetic aromatic hydrocarbons — cuHTeTHUYECKHE apOMAaTHYECKHUE yIJIe-
BOJIOPO/IBI

thermal instability — repmMuueckas HecTaOUIBLHOCTD

vegetable oils — pactuTenpHbIC Macia

volatiles — reryuue (BemecTBa)
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Pa3spen 1.2. CMbicnioBOM aHanus3 TekcTa

[Ipexxne yeM NMpPUCTYNUTH K CMBICJIOBOMY aHAJIU3y aHIJIOS3BIYHOTO Ha-
YYHO-TE€XHUUYECKOTO TEKCTa MOMpOoOyiTe OTBETUTHh Ha MpOcToil Bompoc. Ka-
KM oOpazoMm Bam ymaércs moHsTh, HalIpuMep, ra3eTHBIN TEKCT Ha PYCCKOM
a3pike? Uuras rasety, Bel He enaeTe rpaMMaTHYECKOTO aHAJIN3a TeKCTa. Bbl
HE pacuwieHseTe TEKCT Ha CTPYKTYPHBIE €IWHUILIbI, 110 KpailHENl Mepe, HaMe-
penHo. bonee Toro, Bel HE cocTaBisieTe cioBapsi HEMOHATHBIX TEPMUHOB, XO-
TS, COTJIACUTECh, OHM MHOT/Ia BCTPEUAIOTCs B razere. Tak KakuM ke 00pa3om
Bawm ynaércs yJoBUTH CMBICH TOTO, YTO BbI unTaere?

Bcé craner HEeMHOro IOHSTHEE, €CJIM BMECTO Ta3eTHOM cTaThu Bam
CPOYHO TMOHAJAO00MIOCH MPOYECTh CTAThIO, HAMPUMEpP, MO CTOXACTUYECKOU
JUHAMUKE WIH 10 MOPGHEMHOMY aHajanu3y MU(OJIOTUM IPEBHUX IIYMEPOB.
Jlpyrumu cioBaMu, CTaTbi0 Ha PYCCKOM S3bIKE, HO M3 00JacTH, B KOTOPOW
Brl Hruero He monnMaere. bykBol Bel koHeuno npountaere. Ho chopmynu-
pOBaTh, YTO SBIISIETCA OTHPABHOM TOYKOM, & YTO PE3YJbTaTOM, IMOYEMY
MMEHHO TaK CTPOMUTCS JOKA3aTeNIbCTBO, XOPOIIO WJIH IUIOXO TO, O 4EM ITH-
myT, — BpsiA au. Jljiss moHuMaHus Bcero 3Toro Bam mpuaércs U npoBOIUTH
rpaMMAaTHYECKUN aHAJIN3 TEKCTA, U PACWICHATh €r0 Ha CMBICIOBBIE €IUHU-
Ibl, U COCTABJATH CJIOBaph TEPMUHOB C MHOTOUYHCICHHBIMHU TOSICHCHUSMMU.
HecMmoTpst Ha TO, YTO TEKCT HAMMCAaH HA POJTHOM PYCCKOM SI3BIKE.

beps B pyku razery, Bol y’ke aBTOMaTUYECKH BKJIIOYAETE B FOJIOBE HYX-
HBII pa3znen Bamero cioapHoro 3anaca. Beibupasi B razere pasjaeln ajis ure-
HUs, Bl aBTOMaTHueCcKn BHIOMpAETE T€ aCCOLUATUBHBIE CBSI3U, KOTOPHIE MO-
Han00sTCsa Bam 11t monuManus tekcra. HakoHnell, mpoyuTaB 3arojioBOK CTa-
ThU, BBl yke 3apaHee 3HaeTe M MOCIEIOBATEIBHOCTh M3JIOKEHUST HH(pOpMa-
[[MU, U IPUMEPHOE €€ PaCIOIOKEHHE B TEKCTE, U Jake MIpUMEpPHbIE dpazeo-
jJorudyeckue o00OpOThI, KOTOpble OyAET MCIOJIb30BaTh aBTOp. B pesymbrare,
ecnu Bel untaere crateio 0 PyTOOIBHOM MaTye, TO OYeHb OBICTPO HAXOUTE,
KTO IMOOEINI, ¢ KAKUM CYETOM UM KTO 3a0MJI TOJIBI.

OTOT aBTOMAaTU3M MosiBWICA y Bac He cam mo cebe u He cpasy. ['omamu
YUHTENS B MIKOJIE 3arpyxanu Bac Teicsuamu (hakToB (M TEPMUHOB) U3 UCTO-
puu, 00IIEeCTBOBENCHUS, XUMUH, (HU3UKHA, MATEMaTUKU, JIUTEPATypPhl U T. 1.
['omammu, eXeTHEBHON NMPaKTHKON OOIICHMS, YTCHHS, OTAbIXa, PaboOThI, 0O-
JIE3HU, APYKOBI, BpaK/ibl, y4€Obl U T. 1., Bbl HapaOaThIBalii CBOU CIIOBapHbIiA
3amac, Harpy»ald 3HaKOMBIE YK€ CJIOBa BCE HOBBIMM OTTEHKAMH CMBICHIA,
o0Opa3oBbIBajIM BCcE O0Jee CIOKHBIE accouaTUBHbIE rpymmbl. Ecin Ber ny-
MaeTe, 4yTO JITOT Mpolecc 3aBepuiéH, To Bbl ommbaeTech. DTOT mporece
JUTUTCSL BCIO JKU3HB 110 caMoi cMepTu. Kaxkelil pa3, korjga Bel npuoOpeTtaere
HOBBIN OMBIT (ITOCTYNAeTe B BY3, BBIXOJUTE HA PadOTYy, KEHUTECh, 3aBOJIUTE
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peb&nka...), Bol pacmupsiere u yriayossieTe CBOM TEPMHUHOJIOTUYECKU Oa-
rak, BBICTPANBAETE BCE HOBBIE ACCOLMATUBHBIE CBS3H.

3HAKOMCTBO C HOBBIMH TEPMHHAMHU B PYCCKOM SI3bIKE€ MPOUCXOIUT B
paMKax NOCTOSIHHOM A3bIKOBOM MPAKTUKH. BbI, HE 3a1yMbIBasACh, HCIIOJIb3YE-
T€ HOBBI TEPMHUH B TOM € MECTE (ppa3bl, B TOM K€ KOHTEKCTE H C TEM XK€
OTTEHKOM CMBbICIIa, 4TO U Bamm yuurens, apy3ss, 0nuszkue. YToObl ObLIO MO-
HATHEE, 0 4€M pedb, MOMpPoOyHTEe CPOpMYyIUPOBaTH, B YEM CMBICIOBAs pas-
HUIIA MEXJy CIIOBAMH «Ceidac» U «renepb»? A Tenepb nonpolyiite oOobsic-
HUTB, IOYeMy BO (paze «S ceiiuac BEpHYCh» HEJb3s1 3aMEHUTDH CIOBO «CEil-
qyacy» Ha CJIOBO «Temnepb». Bc€ TO ke caMoe MPOUCXOIUT U B aHIVIMMCKOM
A3bIKE B TOW MPONOPLUH, B KAKON PYCCKOSI3BIYHBIA OIBIT HAXOAUTCA IO OT-
HOILICHUIO K aHTJIOSA3bIYHOM MPaKTHKE.

Takum oOpazoM, ajisi MepeBojia aHTIOSI3bIYHOIO HAYYHO-TEXHUYECKOIO
TEeKcTa HeoOxoaumo cienyrouiee. [loHnManue npeamMeTa CTaTbd MO3BOJSIET
M3HAYaJIbHO MPABWIBHO OIPEACNIUTh eI CTaThbl U obecrneunBaeT HE0OXo-
JUMBIA 3amac  acCOLUMATUBHBIX CBSI3€H. 3HAHUE CTPYKTYpbl Hay4yHO-
TEXHUYECKON CTaThbU, MHCIOIb3YEMBIX CIIYKEOHBIX CIOB U CTPYKTYPHBIX
¢dopM, paccMOTpeHHBIX B paszzeine 1.1, mo3BoJseT NOHATh JOTUKY U3T0KEHHUS
MaTepHualia ¥ BBIICIUTh B TEKCT€ HamOoJee 3HAYMMbIE B CMBICJIOBOM OTHO-
IIeHUH y4acTku. HakoHell, BbIIETUB MX, HEOOXOIUMO OMPENETUTh TOYHBIN
CMBICJI UCIIOJIB3YEMBIX aBTOPOM TEpPMHHOB. [loMOUb yuTaTENIO B pELICHUU
ATOM 3a/1a4u — €CTh IVIaBHAS LEJIb JAHHOIO pa3jena.

JlonoHUTENIbHASL CTI0KHOCTh 3aKJII0YAETCSl B TOM, YTO B YCJIOBHUSAX HH-
TEHCUBHOT'O Pa3BUTHS HayKH U TEXHUKHU U3JaHUE CHEIUATIBHBIX CI0OBapei He
YCIIEBAET 3a IOSABJIICHUEM BCE HOBBIX TEPMHUHOB. /1 UeM WHTEHCUBHEE pa3BU-
BAETCS JAaHHAsl OTPACIIb, 4 3HAYNUT, YEM MHTEPECHEE CONECPKAHNUE CTATEU JTaH-
HOM TEMATUKH, TEM CHJIBHEE OTCTABAHHUE COJNEPIKAHMS CIOBAPEN OT aKTUBHO-
ro TEPMUHOJIOTHYECKOr0 cojepxaHus crareid. Takas cutyauus Heu3OexHa.
[ToMoub MpU YTEHUM AHTIOS3BIYHBIX HAYYHO-TEXHUYECKUX TEKCTOB B YCIIO-
BUSX HEJAOCTATOYHOI'O CJIOBAapHOro OOecrleueHus — TakKe OJHA U3 3ajad
JAHHOTO pa3Jena.

TepmuH u mepmMmuHosio2u4yeckas epynna

Haubomee BaXHbIM JIEKCHUECKUM 3JIEMEHTOM JIF0OOr0 HAYYHOI'O TEKCTa
sBsieTCs TepMHUH. [log TepMUHOM NOHKMMAaETCs CIOBO (MJIM TpyIlNa CIIOB),
UMerollee B Mpejaenaax JaHHOW OTpaciid WM CleNUalu3alil KOHKPETHBIA U
€IMHCTBEHHBIM CMBIC], MCKIIIOUYAIOUIUN BO3MOXHOCTh KaKOTO-THMOO TOJIKO-
BaHHUs, KPOME IPEyCMOTPEHHOIO aBTOPOM. TEepMHUH MOKET COCTOSATh U3 OA-
HOTO 6a30Boro cjoBa (bC) wim npeacTaBisaTh cO00 TEPMHUHOJIOTHYECKY IO
rpynmy. B aHrimiickoMm si3bIke TepMUHOJIOTHYECKas rpymnmna coctout u3 bC
(simpo rpynmsl), OHOTO WM HECKOJBKUX JieBbIX ompeaeaenuit (JIO) u ox-
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HOTO WJIM HECKOJbKHX MpemioKHbIX onpeaenenuii (I10), koTopslie yTou-
HSIOT ¥ MOAUQUIIMPYIOT CMBICI TepMHHA. B 00mIeM ciydae CTpyKTypHas
cXeMa TEPMHHOJIOTMYECKON TPyHIbl MOXKET ObITh MPEICTABICHA B CIEAYIO-
IEM BHJIE:

JO, [«—... «— JI0, «—| JIO; m 1500,

Paccmotpum, Hampumep, CTpOCHHE TEPMHUHOJIOTHYECKON TPYIIBI petro-
leum — based mineral oils purified to «transformer oil grade» u3 yxe 3HaKo-
Mmoro Tekcra 1:

JIO bC 110
oils
macna
mineral oils
MUHepanbHble Macaa
petroleum — based mineral oils
MUHepaibHble MACAa HA OCHO8e Hehmu
petroleum — based mineral oils purified to «transformer oil
gradey»
MUuHepanblble MAcaa Ha OCHO8e Hepmu, ouuueHHvle 00 cmene-
HU «MPAanc@hopmamopHo2o Maciay

[IpuBenéuuplii npuMep WUIUTIOCTPUPYET ABa (hakTa, BaXKHBIX C TOUKH
3peHus MepeBoia TepMuHa. Bo-iepBhIX, B OTJIMUKE OT aHTJIOA3BIYHOM Mpak-
TUKH, B PYCCKOM s3bIK€ 0a30BO€ CIOBO OOBIYHO 3aHUMAET MECTO OJIMKe K
HaYyaJly TEPMHUHOJOTUYECKON Tpymmbl. BoO-BTOPHIX, HETPYIHO BHUAETH, UTO
mo0oi uneHn tepmunonorudeckoi rpynnsl (JIO, T1O, BC) cam moxeT siB-
JATHCSI TEPMHUHOJOTMYECKOM rpynnoi. B mpuBenéHHOM IpuMepe CII0BO
«oils» sBNIsETCS AAPOM TEPMHUHOJIOTHUECKON rpynmnbl «mineral oils». Tepmu-
HOJIOTHYECKas rpymna «MHHEPAIbHOE MACJIO» SBISETCS YCTOWYUBBIM CIIOBO-
COYETaHMEM KaK B PYCCKOM, TaK W B aHTIUICKOM si3bike. [loaToMy mpu
JaJIbHEHIIIeM YCIOKHEHHH TEPMHUHOJIOTHYECKON TPYMIMbl cama TePMUHOJIO-
rudeckas rpymnma «mineral oils» ciayXUT HOBbIM 0a30BBIM CIIOBOM, K KOTO-
POMY OTHOCSITCSI TOCJICAYIOIINE YTOYHSIOIINE OTPEACIICHUSI.

WNuorga ycroilunBas TEpMUHOJOTHYECKAs TpyIIa CTaHOBUTCS OOIIe-
yHOTpeOUTENBHBIM TEPMUHOM U 3aMEHseTCsl a00peBuatypoil. B aTom ciydae
Takas ab0peBuaTypa mpHCYTCTBYET B TekcTe 6e3 pacimmdpoBku. Hampumep,
TepMUHOJIOTHYECKHE Ipymnmbl «computer-aided design system» (cucTema aB-
tomatuueckoro npoektupoanus wim CAIIP) u «very high-speed integral
circuity (MHTErpalibHasi CXeMa CO CBEPXBBICOKHUM OBICTPOACHCTBUEM) HC-
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MOJIB3YIOTCSI BO MHOTUX OTPAciisiX HAYKW U TEXHUKU, U B HACTOSAILEE BpPEMs
BCTPEYAIOTCSl B TeKCTax ToJibko B Buje abopesuatyp CAD u VHSIC. Kak
paBUJIO, Takue abOpeBUATYphl SABISAIOTCA OOLICYNOTPEOUTENBHBIMU U HUX
3HaYeHHE HIMPOKO H3BECTHO, WJIM HMMEETCS MX pacliu(poBKa B CIOBapAX
CHEeUATbHBIX TEPMHHOB.

B peakux cimydasx, Korna 3Ha4MMOCTh CMBICIOBOTO COJEP:KaHMS Tep-
MUHOJIOTMYECKOUN TPYIIIbl CTAHOBUTCA OYEHb OOJIBIION B HIMPOKOM JAMana-
30HE OTpacliel HAyKu U TEXHUKH, abOpeBHaTypa, 3aMEHHUBILAS TEPMHHOJIO-
TMYECKYIO TPYIIy, caMa CTAHOBUTCS HOBOOOpa3oBaHHBIM ciioBoM. Hanboiee
U3BECTHBIM MIPUMEPOM SIBJIIETCS CIOBO «Ia3ep», KOTOPOE B HACTOAILLIEE Bpe-
Msl YK€ HHUKTO HE BOCHPHUHMMAET Kak aO0peBHaTypy TEPMHUHOJOTMYECKOU
rpynnsl «light amplification by stimulated emission of radiation». Cerogus
CIIOBO <«JIa3ep» SIBISIETCS SJPOM OrPOMHOIO 4YHUCIa TEPMHUHOJOTHYECKHUX
TPy B CAaMbIX Pa3IUYHbIX OTPACISIX HAYKUA U TEXHUKU.

W3 npuBenEHHBIX MPUMEPOB CIEAYET, UTO YCIEITHOCTh pabOThI MO Tepe-
BOJY CJOKHON TEPMHUHOJIOTUYECKON IPYMIbl 3aBUCUT OT YMEHHS MEPEBOTUH-
Ka YBUAETh CTPYKTYpPY TEPMHUHA U BOCIPOU3BECTU MPOLIECC €TI0 CTPOUTEIb-
ctBa. Mcxond w3 3TOro, mepeBoj CI0XKHOM TEPMUHOJOTMYECKOU TI'PYIIIBI
MpeCTaBIAeT COOOM psi/i Omepalnii, BBITIOTHAEMBIX B CIEAYIONIEH MOCIIen0-
BaTEJIbHOCTH:

1. HpeHTH(PUKANMSA TEPMHHOJOTHYECKON IPynnbl, KOTOpas 3aKiroya-
€TCsl B BBISIBJIEHUU 0a30BOTr0 CJIOBA U ONPENEJIEHUU IPaHUL TEPMHUHOJIO-
TUYECKOM I'PYIIIILI CIIPaBa U CJIEBA.

2. IlepeBoa 6a30BOro cj10Ba Kak NEPBUYHOIO 3HAYALIETO AJIEMEHTA TEP-
MUHOJIOTHYecKoi rpynmbl. [Ipu 3ToM 6a30Boe CI0BO B PyCCKOM Iepe-
BOJIE CTABUTCS B HAYaJ0 TEPMHUHOJIOTMYECKON TPYIIIIBI.

3. IlocaenoBaTesibHbII NMepeBOA JEeBbIX YTOUHSIOIIUX OINpeaeSeHNi,
Ha4YMHAas C JEBOro omnpeesieHus, omkaiero k 6azoBomy cioBy. Ko-
JUYECTBO YTOUHSIONIMX OMNpEIEICHUNH WHOTJa MOXKET ObITh HaMHOTO
Oonbie necatu. B aTom cioyuae, A TOro 4ToObl CMBICT TEPMHUHOJIOTH-
YECKOW IpyNIbl HE Pa3MbIBAJICS, OAHOTUIIHBIE YTOYHSAIOLIUE OIpEAcIIe-
HUSI, TO €CTh OTBEYAIOIIUE HA OJUH U TOT K€ BOIIPOC, CIEAYET CIPYIIIu-
pOBaTh BMECTE.

4. TlepeBoa MpeaTOKHBIX ONpeaeeHUIl MPUMEHUTEIBHO KO BCEU YiKe
MEPEBEAEHHOM TPYIIIIE.

Takum o00pa3oM, mepeBOJ JIEBBIX OMNPENEICHUN TEPMUHOIOTMYECKOM
IPYIIBI AHTJIOS3BIYHOM CTaThU MPOU3BOJMUTCS B MOPSAKE €€ CTPOUTEIBCTBA,
TO €CTh CIIpaBa HAJEBO, a MPEUIOKHBIE ONPEACIICHUS IIPU MEPEBOJE COXPa-
HAIOT CBOE 1osiokeHue. [Ipu 3ToM nepeBoa BXOIAUX B COCTAB TEPMUHOJIO-
TMYECKOW TPYIIbI MPOCTHIX TEPMHUHOB JIOJKEH OBITh aJIEKBAaTHBIM M COOT-
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BETCTBOBATh MPUHATBHIM CPEAU CHEUUAIMCTOB JAHHOW OTPACIH 3HAYECHUSIM.
JKenatenpHO OpPHEHTHPOBATHCA HA COOTBETCTBYIOIIME TEPMHUHOJIOTMYECKHUE
['OCTsl 1 OTEYECTBEHHBIE OIOPHBIE HCTOYHHKUA. B MOpOTUBHOM ciyuae,
CMBICI TEPMHHOJIOTUYECKOW TPYIIbl MOXKET OBbITh HCKaXEH, YTO B HUTOTrE
MPUBEAET K YTEPE JIOTUKU U3JI0KEHUS.

Yupaxnenue 2.1

l.

2.

[TpouunTaiite (He TMOJB3YSICH cioBapéM) 1-3 ab3aiia mo BEIOOPY Ipernojia-

Batens u3 Tekcra 2. ChopmynupyiTe riaBHYIO HCI0 KaKI0ro ab3ara.

Haiinure B IpOYUTAHHOM TEKCTE TEPMHHOJIOTMYECKHE TPYMIIbI, OINpe-

JEIUTE UX TPAaHULBI U CTPYKTYpPHBIE 3JIEMEHTHI. BhINUInnTe HallIEHHbIE

TEPMUHOJIOTHYECKHE TPYIIBI B TOM MOPSAJIKE, B KOTOPOM OHH PacCIOO-

KEHBI B TEKCTE.

He nmonb3ysce cnoBapéM, caenaiTe MepeBo/l BHIMUCAHHBIX TEPMUHOJIO-

rudyeckux rpynm. [IpoBepbTe nmepeBo CTPYKTYPHBIX 3JIEMEHTOB TPYIIIIbI

no cnoBapo. ChopMynupyiTe TOUHBIM MEPEeBOA TEPMUHOIOTUUECKUX

TPYIIIL.

OTBeTHTE HA CIEAYIOLIUE BOIIPOCHI:

e  Hackonbko BEpHBIM OKa3ajycs nepeBo] TEpMUHOB Oe3 cioBaps? W3-
3a 4€ro BO3HHUKJIM HECOOTBETCTBUSA?

e  HacKOJIBKO CMBICIIOBOE 3HAUYEHHUE MEPEBEAEHHBIX TEPMHHOB COOT-
BETCTBYET BallleMy NOHUMaHUIO UIEW MPOYUTAHHOTO TEKCTA?

e Kak nepeBenénnbie BaMu TepMUHBI CBS3aHbI MEXIY COOOM, UCXOS
U3 CTPYKTYpPbI IPOYUTAHHOTO TeKCTa?

Onupasch Ha 3HaYCHHUSI NIEPEBEIEHHBIX TEPMUHOB U UX MOPSAOK pacIio-

JIO)KEHHS B TEKCTE, COCTABHTE BO3MOJKHBIN IEPEBOJ BBIOPAHHOIO OT-

peiBKa. [lepeBenure BECh OTPBIBOK CO CIIOBAPEM U CPABHUTE.

[IpuBeauTe mpuMepsl TEPMHHOJIOTMYECKUX TPYII U3 PYCCKOSA3BIYHOM

JUTEPATYphl, ¢ KOoTopoi Bam yxe mpuxonunoch padortarts. Crenaiire

NEePEeBOJI HECKOJIIBKUX TEPMUHOB UM TEPMUHOJIOTMUECKUX TPYMIN Ha aHT-

JIAUCKUU SI3BIK.

TepMUH006p33oeaHue 8 aH2J1UliCKOM si3blKe

IlosiBneHHE HOBBIX TCPMHUHOB CBA3aHO C IIOABJICHHCM HOBBIX HAY4YHBIX

UJeil ¥ HaNpaBJIEHUH UCCIEA0BAHMM, C pa3padOTKOW HOBOM TEXHHUKHU M CO3-
JAHUEM HOBBIX TEXHOJOTMYECKUX MporeccoB. I10CKONbKY W3/1aHWE HOBBIX
CJI0oBapeu 3ama3apIBaeT B cpeaHeM Ha 15-20 jer, OTCYyTCTBYIOIIME B CIOBA-
pSIX HOBbIE TEPMUHBI, B OOJIBIIMHCTBE CIIy4aeB, SIBJSIOTCS HOCUTEISIMU HaW-
0oJsee BaxkHOW MH(pOpMaLUK.
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BoabmIMHCTBO HOBBIX HaYYHBIX TEPMUHOB MOSBISIETCS B pe3yJibTaTe 00-
pa30BaHUs CJIOXKHBIX TEPMHHOJOTMYECKHX Ipynn. JTO Hauboyee MpoCcTOr
Croco0 TEpMUHOOOpPa30BaHUsl, KOTOPHIN MPHU MEPEBOJIE, KaK MPABUIIO, HE BbI-
3bIBaET 3aTpyAHeHui. TepMHHOIOrMYeckas rpynna MpeicTaBisieT co0oi
C)KaToe ONMHCAHME HEKOTOPOro HOBOTO OOBEKTa C MOMOIIBIO YCTOSBIIMXCA,
XOpOIIO U3BECTHBIX TEPMHUHOB. 3Hasi KAKUM 00pa3oM CTPOMUTCSI TEPMHUHOJIO-
ruyeckas rpynna U MOHUMasi CMBICI COCTABIISIIOIINX €€ 3JIEMEHTOB, C/IEaTh
aJICKBaTHBIN NIEPEBOJI HOBOTO TEPMHUHA HE MpeACcTaBiseT Tpyaa. JApyroe ne-
J10, €CJIM KaKUe-TO 3JIEMEHThl TEPMHHOJIOTMYECKOM IPYIIIbI HE y1aéTcs a/leK-
BAaTHO MEPEBECTH JIaXe C MOMOIIbIO CIOBAPS. ITO CUIBHO 3aTPYIHUT MOHHU-
MaHHUE CMBICJIAa TEPMUHOJIOTHYECKON IPYNITBI U, BO3MOXHO, BCel cTaThu. Ec-
JIM K€ HE yAacTCs IEPEBECTH 0a30BOE CIOBO, TO CMBICI TEPMUHOJIOTMYECKOM
IpyNIbl OCTaHETCS HeM3BECTHBIM. [10ATOMY BakHO 3HaTh OCHOBHBIE CIIOCO-
OBl TEPMUHOOOPA30BaHUS B aHIJIMICKOM SI3BIKE.

CyuiecTByeT HECKOJBKO CIOCOOOB IOIMOJHEHHS] TEPMUHOJIOIHYECKOTO
COCTaBa aHIJUICKOro si3bika. CJ10BOCI0KeHHe — 3TO 00pa30BaHHUE HOBBIX
OJIHOCJIOBHBIX TEPMHUHOB, [P KOTOPOM JiBa UK Oosiee cioBa (MM UX OCHO-
Bbl) COEIMHSIOTCS B OJIMH HOBBIM TepMuH. Hampumep, ucnonb30BaBIIMICS B
Texcre 1 Tepmun biodegradable (ciocoOHBINM K pa3pylICHUIO MUKpPOOpra-
HU3MaMM) o0pa3oBaH MyTEM CIIOXKEHUS CJoB biology (Ouomnorus) u degrad-
able (cnocoOHbIl K pazpyiieHnio). KonBepeust — 310 cnocod oOpa3zoBaHust
HOBOTO TEPMHUHA U3 CYUIECTBYIOUIETO CJIOBA C U3MEHEHUEM €0 YaCTH PEYH.
Hamnpuwmep, riaron to know (3HaTth) BMecTe ¢ how (Kak) oOpa3yeT CyIIecTBHU-
TeabHOE know-how (3HaHHWE TEXHOJIOTMM Mpou3BoJcTBa u3aenusd). Ipsimbie
3aMMCTBOBAHUS CJIOB OOBIYHO OCYIIECTBISIOTCS U3 IPEUECKOro WM JaTHH-
CKOTO SI3BIKOB (HampuMmep, versus — B 3aBUCUMOCTH OT; KaK (DYHKIIHsI KaKoTro-
anbo apryMeHTta). B peakux ciayyasix BO3MOXHBI 3aMMCTBOBAHMS U3 COBpe-
MEHHBIX S3bIKOB. Takoe 3aMMCTBOBAaHHE CErOJHS O3HauaeT HedopMaiabHOE
IpU3HAHKUE HAYYHBIM COOOILECTBOM MPHOPUTETA KAaKOH-IMOO CTpaHbl B JaH-
HOM 00J1aCTH HAyKH WM TEXHUKU. Tak, Harmpumep, ObLIO B ClIydae pycCKOro
cinoBa sputnik. Appukcanus — 310 crmocod oOpa3oBaHUsS HOBBIX OJIHOCIIOB-
HBIX TEPMUHOB IMyTEM NPUOABICHUS K KOPHEBBIM CJIOBaM 3aMMCTBOBAaHHBIX
U3 TPEYECKOr0 U JATUHCKOTO S3bIKOB IPEPHUKCOB U CyPPUKCOB.

Tepmunbl, 00pa3oBaHHBIE CIIOBOCIOXEHUEM, KOHBEPCHUEH, a TaKxKe
KOMOUMHAIMENH TUX METOJOB, MPEACTABISAIOT HAHUOOIBIIYIO TPYIHOCTh MpPHU
nepesoe. [{eno B TOM, 4TO HEBO3MOXXHO c(POPMYJIMPOBATH TOUHbIE MTpaBUIIa,
10 KOTOPHIM HOBOOOPA30BAHHOMY CJIOBY MPUAAETCS HOBOE CMBICIOBOE 3Ha-
yeHue. YacTto mnpuaaHue CMBICIOBOTO COJAEPKaHHA HOBOOOPa30BaHHOMY
TEPMUHY OOYCJIOBIEHO MPUBXOJAUIUMHU OOCTOATENbCTBAMM, MAIEKUMHU OT
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npeamera Tekcra. Ha npugaHue cCMBICIOBOTO COAEpKaHUS TEPMUHY MOMKET
OKa3aTh BIUSHUE KaKOE-TO BaXXHOE COOBITHE, MPOU3OIIEIIIEE B TaHHBIM MO-
MEHT, MOJia Ha YTO-TO, CYIIECTBYIOIIAsl B IaHHBbII MOMEHT B TaHHOW CTpaHe
WU 1K€ B PErMOHE MPOKUBAHUS aBTOpPA, aBTOPCKUE MPUCTPACTHUS U T. II.
[IpuMepoM MOXKET CIYKUTh YK€ YIIOMHHABIIEECS Ha3BaHHE TEXHHYECKOTO
MeTOo/a Y0-yo despin, 00pa30BaHHOE OT Ha3BaHUS OYEHb MOJIHOW B TO BpeMs
UTPYIIKH.

He nyumeit, Ho Hanbosee pacipocTpaHEHHOM IPAKTUKOM B 3TOM Cilydae
ABJISIETCS MEPEBOJ HOBOOOPA30BAaHHOTO TEPMHUHA MCXOJS U3 KOHTEKCTa CTa-
ThbU. B CIIOXKHBIX Cydasx, KOr/1a 3HAHUE KOHTEKCTA HE MIOMOraeT, OIpeese-
HUE CMBICJIIOBOTO COJEPKaHUSI HOBOTO TEPMHUHA MOXET MPEBPATUTHCS B OT-
JIeJIbHOE JIMHITBUCTHUYECKOE MCCIICIOBAHKE, YTO BBIXOJUT 32 PAMKHU JAHHOI'O
nocoOusi. B a3ToM ciyuyae mHOTra MoJie3HO OOPATUTHCS 3a MOMOIIBIO K MPO-
dbeccroHallaM TEXHMYECKOTO TMEepPeBOJia WU MPOKOHCYJIbTUPOBATHCA Y CIIe-
HAAINCTOB B JTaHHOM oTpaciu. K cyacTblo, Takue cliydald BCTPEUAKOTCS OT-
HOCHUTEJIBHO PEAKO.

[Ipomecc 3aMMCTBOBaHUSI HOBBIX CJIOB M TEPMHUHOB M3 KIJIACCUYECKUX
SI3BIKOB MpoTekan Hanbosiee mHTeHCHBHO B 1500—1700 romax, korjga HaYMHA-
JIY 3aKJIaJbIBaTHCS OCHOBBI COBPEMEHHOIO $13bIKAa HAYYHO-TEXHUYECKOTO 00-
nieHusa. CeroHsa Takue 3aMMCTBOBAaHMS KpaiiHe penku. [loaroMy coBpemeH-
HbIE€ 3HAYEHHUS! 3aMMCTBOBAHHBIX CJIOB OOBIYHO 0€3 TpyJa MOXKHO HAlTH B
MHOT'OYHCIICHHBIX CJIOBApSIX MHOCTPaHHBIX CJI0B. Ecnu ke 1o Kakoi-1o mpu-
YUHE B CIIOBAPSX OTCYTCTBYET MHTEpECyroiee Bac cioBo, TO B 3TOM ciiydae
BKHO MPaBUJILHO OMPENCIIUTh MPOUCXOXKICHUE KOpHS TepMuHa. Yare Bce-
IO 3TO JIATUHCKUH, TpeYecKuid uin (ppaHIly3CKuil S3bIK. 3aTeM CIeAayeT ompe-
JIEJIUTh UCXOJHOE 3HaueHue cioBa. HakoHel, cOmnocTaBuB MCXOJHOE 3HAUYe-
HUE CJIOBAa C KOHTEKCTOM CTaThu, CHOPMYJIHUPOBATH aJIEKBATHBIA IMEPEBO/I
TEPMHUHA HA PYCCKUM SI3BIK.

Addukcanysi B COBpeMEHHON HayYHO-TEXHMUYECKOUN JIMTEpaType SBIIS-
eTCsl OJJHUM U3 HauOoliee pachpOCTpPaHEHHBIX CIOCOOOB 0Opa3oBaHUS Tep-
MUHOB. [ToaTOMYy paccMoOTpuM 3TOT ciocoO OoJiee moApoOHO.

TepMuHoob6pa3oeaHue ¢ MOMOWbLI0 NPeghuUKCoe

Hanbonee yacTto BcTpedarolmuiicsi B HAyYHO-TEXHUUECKON JUTEpaType
TUI NPE(UKCOB — 3TO TaK HA3bIBAEMbIC M3MEPHUTEJbHbIE WU METPOJIOIH-
yeckme npedurcel. IT0 npedUKCh, MO3BOJIAIONINE U3MEHATh BBIPAKAEMYIO
TEPMHHOM MAaTE€MaTUYECKY0, (U3NYECKYI0 WM XUMHUYECKYIO BEIMYUHY B
onpenenEHHOe, TUCKPETHOE YUCIIO pa3. B pe3ynbrare MOXKHO IOJYYUTh AUC-
KPETHBIN CHEKTpP CMEIIEHHBIX, JINOO pacnpeenéHHbIX 0 KAaKOMY-TU00 ma-
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pameTpy, 3HaYCHUW MCXOIHOTO TepmuHa. Hampumep, U3MepUTENIbHbBINA Tpe-
buKc semi CIyXUT AJid NPUJIAHUSA 3HAYEHUS O0JIaJaHUsl TOJBKO YacThIO
(0OBIYHO MOJIOBUHOM) CBOMCTB UCXOTHOTO TEPMUHA!

semiaxis — moyiyoch (reoMeTpuieckasi)

semiaxle — moayoch (Kak 4acTb MEXaHUYECKOW KOHCTPYKIMH)

semispace — oJynpoCTPaHCTBO

semimonthly — BeIxoasuil ABaX bl B Mecsl (KypHa)

semiconductor — NoOJyIpOBOJHUK

Jlpyroii u3aMepuTenbHbIi npedukc «multiy CIyKUT ns MpUIaHUAS UC-
XOJIHOMY TEPMHUHY JOMOJHUTEIBHOTO CMbICIIA MHOTOKPATHOCTH:

multistaged — MHOroCTyIneHUaThIi (TIpoLecc, KOMIIPECCop)
multimode — MHOTOpEXXUMHBIH (JIBUTATENh)

multicomponent — MHOTOKOMIIOHEHTHBIH (CIIaB)

multibonded — o6anaroniasi MHOTOYMCICHHBIME CBSI3SIMH (MOJIEKYIIA)

N3mepurenbHble TpePUKCH TAaKKE YACTO HCIOIB3YIOTCS I TMOJyYe-
HUSl KpaTHBIX €AUHUI] u3MepeHus: B MexayHapoaHoit cucteme enunuil (SI).
[Tpu >TOM C OJIHOM eUHUIIEH U3MEPEHHS pa3pelIaeTcs UCIO0Ib30BaTh He 00-
Jiee 4eM OJMH U3MEpUTENbHbIN npedukc. BoJbIIMHCTBO M3 HUX U3MEHSET
MacimTad Ha Tpu nopsiaka. B Tabn. 1 mpuBeeHbI MPUHATHIE B aHTJIOSA3BIYHBIX
CTpaHax MU3MEpUTENbHbIE MPEPUKCHI, UCIIOIb3yeMbIe ISl KPaTHOTO U3MEHE-
HUS MaciiTaba eMHUIIBI U3MEPEHUs, a TakKe OyKBEHHbIE 0003HAUCHHUS, CO-
OTBETCTBYIOIIME MPeUKCY TIPU 3aMUCH SAUHUI U3MEPEHUS.

Hpyroii pacnpocTpaHeHHBIA BUJ NPePUKCOB — MPePUKCH CMelleHHs.
JloGaBneHnue 3Tux npeuKCcoB K y3KOCHEIMATLHOMY TEPMUHY MO3BOJISET IO~
JYy4YUTh TEPMHUH CO CMEIIEHHBIM B TpeOyeMOM HarlpaBjieHUH 3HaueHueM. Ha-
npuMep, B TaOy. 2 mpuUBEJEHbI HEKOTOPhIE TEPMUHBI, 00pa30BaHHBIE C TIO-
Motipio npedurca pre. Kpome TOro, CymecTBYIOT TakXe CEMEWcTBa IIpe-
(bUKCOB cMeleHus, 100aBIeHNe KOTOPHIX K UCXOAHOMY TEPMUHY NaéT BO3-
MOHOCTb TOJYYUTh CHEKTP pachnpeeEHHbIX M0 TOMY WJIM WHOMY Mapa-
MeTpy 3HaueHui 3Toro repmuHa. Hanpumep, npuBenéunoe B Tabi. 3 cemei-
CTBO MPEePUKCOB CMEIICHUSI MpU J0OABICHUU K UCXOJHOMY TEPMHUHY SOniC
(3ByKOBOI1) Ja€T BO3MOXKHOCTh MOJYYUTh CEMEHCTBO 3HAYECHHI 3TOTO Tep-
MUHA, paclpeaeiaEHHbIX MO0 MapaMeTPy CKOPOCTH.
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Taomuna 1

IIpeghukcuol, uzmenaOwUue Kpamuocms eOUHUY USMEPEHUS,
ux bykeenHoe 0b03HayeHue U YucieHHoe 3HayeHue

W3meputenpHblil pedukc KpaTtHOoCcTh CumMBoa Crenenp
1. tera [‘tero] one million millions T 10"
2. giga [‘gaigo] one thousand millions G 10°

3. mega [‘mego] one million M 10°

4. kilo [‘ki:lou] one thousand k 10°

5. hecto [‘hektou] one hundred h 10

6. deca [‘deka] ten da 10

7. deci [‘desi] one tenth d 10"

8. centi [‘senti] one hundredth c 107
9. milli [‘mili] one thousandth m 107
10. micro [‘maikrou] one millionth u 10°°
11. nano [‘neinou] one thousand—millionth n 107
12. pico [‘paikou] one million—millionth p 10"

Tabnuma 2

Obpazosanue cmewéHHvlx 8 00HOM HANPABIEeHUU 3HAYEHUL PA3TUYHBIX
MEPMUHOB C NOMOWBIO OOHO20 U MO20 Jice npedhukca

npepuxe | + | uCxXoaHbIE | = TEPMHUHBI CO CMELIEHHBIM B O/JHOM Ha-

TEePMHUHBI NPABJCHUH 3HAYECHUEM
heat preheat — npenBapuUTENbHBIN HArPEB
set preset — IpeaBapUTEILHO YCTaHOBICHHbIN
pre + Chz.ln?ber _ | prechamber — npenBapuTenbhas kamepa
mixing premixing — npeBapuTEILHOE CMEITMBAHUE

preg prepreg — npeaBapyUTEIIbHO MPONUTAHHbIN

KOMIIO3UTHBIN MaTepHall, pernper

TaoOmuna 3

Obpasosanue cnekmpa cMewéHHbIX 3HAYEHUL MepMUHa
C NOMOWBIO ceMelicmea npeduKrcos cMeujeHus

UCXOAHBIH TePMHUHBI ¢ pacnpeaeJéHHbIMU MO
npepuxkcor | + =
TePMHUH OJIHOMY MapaMeTpy 3HAYeHUSIMH
infra infrasonic — nH(pa3ByKoBOii
sub subsonic — 103ByK0BOI
trans + sonic = | transonic — OKOJI03BYKOBOI1
super supersonic — CBepX3BYKOBOi1
hyper hypersonic — runep3ByKoBoii
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Hwxe npuBeneHsl 3HaueHus: Hanbojiee YacTO MPUMEHSEMBIX B HAy4HO-
TEXHUYECKOUN JuTepaType NpePuKCcoB CMEIIEHUS, a TaKXKe MPUMEPhl TePMHU-
HOB, 00pa30BaHHbBIX C UX MOMOIIBIO.

1. PRE. [Ipedukc pre npoucxoauTt oT JATHHCKOTO CJIOBA prae, O3Ha-
YaBILIETO «IIEepey, «Bliepean». B aHrnuiickoM si3bike noOaBieHue npedukca
pre UCHONB3YETCS IS IEPEAAYMN UIECU ONEPEKEHUS O BPEMEHH WJIU TIO TO-
JI0KEHUIO:

precuring — npeaBapuTesibHas TeroBas 00paboTka; MOoABYJIKAHU3AIUS

predesign — 3CKU3HBIN TPOEKT

preeminent — BbIaromuiics (yu&Hbli)

preheat — npeBapuTEIbHBIN HArPEB

presetting — npeaBapuTEIbHAS HACTPOWKA, HATAIKA WIIM YCTaHOBKA

2. DE. Ilpedukc de nMeer HECKOJIIBKO OTpULIATEIbHBIX 3HAaUeHUI. Oc-
HOBHBIMU SIBJISIIOTCSL @) BHU3, HIDKE;, 0) BBHICBOOOXKJICHHUE, OTKIIOUYECHUE WUIIU
OTKJIOHEHHUE; B) OT/IeJICHUE, OT/IaJICHUE.

decarbonizes — 06e3yriepoxxuBaTh

decoupling — oTcoenuHeHue, pacienka

deformation — uckaxxenue, nedopmarius

degradation — ymaiok; MOJIEKyJISIpHBIN pacraj

degrease — 00e3KUpUBATh; yAAIATH CMa3Ky

delamination — paccnanBanme, pacuierieHue

depress — mo1aBIIATh, MIOHUKATh, OITYCKATh

descent — crryck, CHIDKCHHUE

3. INTER. IIpedukc inter mpoucxoauT OT JATHHCKOTO infer, O3HAYAB-
HIEro «MEeXAy», «cpean». CoBpeMeHHOe 3HaueHue nmpeduKca COOTBETCTBYET
€ro JIJATHHCKOMY 3HA4YE€HUIO:

interchange — B3auMooOMeH, YepeloBaHUE, CMEHA

interconnection — B3aMMOCBSI3b, 00bEIMHEHHE

interface — MOBEpXHOCTH pazjienia; CONMPSIKEHUE;

interlayer — mpoMexyTOUHBIN CJIOH, IPOCIOKKa

intermediate — MpomMeXyTOYHBIN, BCIOMOTaTEIbHbBIN

interpolymer — cononumep

4. UN. OcHOBHBIM 3Hau€HHUEM IpeduKca un sBisieTcs «He». B HekoTo-
PBIX CiIyyasx npeduKc un o3HavyaeT M3MEHEeHHUe IeUCTBUS Ha OOpaTHOE:

unadulterated — 6e3 HamoIHUTENS; HEpa30aBICHHBIN

uncharge — pa3rpyxarb; pa3psxKarb

uncontaminated — He3arpsa3HEHHBIN, 0€3 MpUMecH

unearthed — He3azemMnEHHBIN
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unfit — HEroAHBIN, HEMPUTOHBIN, HETIOAXO AL

unsaturated — HeHACHIIIICHHbBIHN

unyielding — TBEp/bIil; KECTKUN, CTOUKUI; HEMOAATIMBBIN; TPYAHOIE-
dbopMupyembIii

5. RE. Ilpedukc re mMpoKo HCHOJIb3YEeTCS B aHTIIUHUCKOM si3bike. OH
MMEET 3HAYEHHUS «HA3a1», KCHOBa», «EUIE pa3»:

reaction — peakuus; IPOTUBOJACHCTBUE; B3AUMOJICUCTBUE

recover — BOCCTaHAaBIIMBAaTh; PET€HEPUPOBATH; U3BJICKATh; YTHIN3UPO-
BAaTh OTXOJIbI

refine — ouninate; pa@UHUPOBATH; MOBLIIIATH KAYECTBO; 00JIArOPaXKUBATh

remelting — nepermiaBka

reproduce — BOCIIPOU3BOJAUTH

research — nccienoBanue; ucciaeq0BaTh

reset — BO3BpaT B UCXOJIHOE IMOJIOKEHUE, YCTAHOBKA HA HYJIb

resolution — pasnoxkeHue; pacTBOpPEHHE; pa3peliaromiasi CoCoOOHOCTH;
JEMOHTaX

6. TRANS. Ilpeduxkc trans o3HauaeT «4epes», «3a npeaenamm». B Heko-
TOPBIX CIIy4asix oceaHsisi OykBa § 0TOpachiBaeTcsi 03 U3MEHEHHS 3HAUCHUS:

transcend — BBIXOJIUTH 32 MIPEAEIbI, TPEBOCXOAUTH, IPEBBIIIAThH

transducer — mpeoOpa3oBaresb, 1aTYUK

transference — nepegada, nepeHoc

transformer — Tpancopmarop; npeoOpazoBaTeb

transmission — nepenaya; KopoOka nepeaay; TPaHCMUCCHST; TPUBOJ

transonic — OKOJIO3BYKOBOM

transport — nepeHoc; NepeMEIEHNE; TPAHCIOPT; TPAHCIIOPTUPOBKA

7. PRO. OCHOBHBIMH 3HaUYE€HHSIMU NpEePUKCa Pro SBISIOTCS «BOEPEN»,
«B TIOJIb3Y», KBMECTOM:

processing — 00pa00TKa; TEXHOJOTUUECKUN MPOIIEeCC; TEXHOJIOTUS

product — npoaykt; uzaenue; (Mat.) mpousBeaeHue (outer, cross, vector —
BEKTOpHOE, inner, dot, scalar — ckasnsipHoe)

prolongation — yiiinuHeHue; HacaaKa, yIJTMHUTENb

promote — criocoOCTBOBATh; (XMM.) YCKOPSTH PEAKIIUIO

propagation — pacnpocTpaHeHHe; MPOJABHKEHUE (JOMEHOB); Pa3BUTHE
(TpemuHbI)

proportioning — 103UpPOBKa, I03UPOBAHUE

proposition — rpejioxkeHue, cy>kaeHre, BhICKa3bIBaHKE; TeOpeMa; podiemMa

propulsion — mpoaBUKeHUE BHEpER; MBUXKYINAs CUia; MPUBEICHUE B
JIBWKEHUE; CUJIOBAsl YCTAHOBKA, IBUTATENh; TATA
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8. NON. Ilpedukc non siBisieTcs OTpHUIATEIbHBIM MPe(UKCOM, O3HA-
qaronmM «He». OMHako npeduKCc non ykKa3blBaeT HA MEHBIIIYIO CTEMEHb OT-
pUIIAHUS, YeM OTPUIIATESIIbHBIN TPePUKC un:

nonexpendable — He pacxoayroumiicsa npyu NPUMEHEHUHA, MHOTOPA30BbIN

nonquadded — cable kabenpb mapHoi (He YETBEPOUHOI) CKPYTKHU

nonretentive — material MarHUTOMSITKUI MaTepuan

nonrigid — HexxEcTKuM, nepopmMupyemblit

nonrusting — KOppO3MOHHO-CTOMKUI, HEPIKABEIOIIUI

nonsaponifying — HEOMBUIAIOUINI, HEOMBUISIEMBI

nonsense — adCyp/1, yermyxa, B310p

nonsettling — HeocearOIMA; HEOTCTAMBAOLINICS; HECXBATHIBAIOIIUICS

9. MIS. IIpedukc mis o3HAYAET «HEMPABHIHLHO, OUITMOOYHO, TLIOXOY.
[Tpu noGaBnenun npedukca mis K KOPHEBOMY CIIOBY OyKBa § BCerja coxpa-
HSIETCS:

mis-shapen — neopMrpoOBaHHBIN, YPOIJIUBBIMA

misadjust — HempaBUJILHO yCTaHABIMBATH, HETOUHO PETYJIUPOBATH

misalignment — HECOOCHOCTh, HECOBMA/ICHHE, Pa3pEryIUPOBKa

misapplication — HenmpaBMIILHOE UCTIOJIL30BAHUE

mismatch — rioxoe couetanue, HECOOTBETCTBUE, HE MOAXOAUTD

mismatching — paccoriacoBanue; HeCOBIAJEHUE, HECOOTBETCTBHE

mistake — omu6ka, 3a01yx1eHue, HeT0pa3yMeHne

mistranslate — HempaBWIBHO TTEpeBECTU

10. OB. 13 3nauenunii, co3maBaeMbIX C MTOMOIIBIO npedukca ob, Hanbo-
Jiee XapaKTePHBIMH SIBISIOTCS «IIPOTHUB», «K», «B HampaBlieHUnW». byksa b
npepuKca 4acTo aCCUMWIMPYETCS, B PEe3yJbTaTe YEero MOSIBISIOTCA TaKue
(dopMbl, Kak op, oc, of, Win Jake COBCEM OIyCKAeTCs, KaK B Iylaroje omit:

observe — Habr01aTh, 3aMe4aTh, OOpallaTh BHUMaHUE, CIAEAUTh

obstacle — momexa, mperpaja, NpensaTcTBUE

obtain — nonyyats, 100bIBaTh, MPUOOPETATH

obverse — BepXxHsisl, JIMLIEBasi CTOPOHA; AOMOJIHEHUE, COCTaBHAs YacCTh

obvious — OYeBHHBIN, SBHBIN, ICHBIN

occasional — cnyyaromuiics HHOTAA, PEIKO

opponent — ONIMOHEHT; CONEPHUK; KOHKYPEHT; TIPOTUBOIOJIOKHBIN

Oppose — CTaBUTh, pacroyiaratb HaNmpoTUB 4ero-i. (to, against ); Haxo-
JTUTHCSI, pacrojiaraTbesi HarpoTuB (with, against — dero-i1.); 6pocath BBI3OB,
COTEpHUYATh
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11. EX. 3nauenusmMu npedukca ex sBISIOTCS «BHEY, «3a MpelieaMu», a
TaKkxke «ObIBIIMIY. BykBa X 0OBIYHO OMyCKaeTcsl, €CIM KOPHEBOE CJIOBO Ha-
ypHaeTcs ¢ Oyke b, d, g, 1, m, n, r, v:

ebullition — Bckunanue; 6ypHoe KuneHue

€normous — rpoMaHbli; OOIIUPHBII; 4y JOBUILIHBINA

exceed — nMpeBbIIaTh; NEPECTYNATh MPEAEIbI

excite — moOy»xaaThk; BO30ykaaTh (TOK), CO3/1aBATh (JIEKTPOMArHUTHOE
oJIe)

expose — MoJBeprarh (ICUCTBUIO pajualliy U T. I1.); BBICTaBIATbH; BbI-
JEPKUBATh

expulsion — BbIXJION; BBIMYCK; IPOJAYBKa; yAajleHue (ra3a)

extend — yuHATH(CS); BBITATUBATH(CA); YBEJIMYUBATh B 00bEME; BBO-
JUTh HANIOJIHUTENb (B MJIACTMACCHI, JIAKOKPACOYHBIE MaTepUalibl, KIIEH)

12. DIS. IIpedukc dis uMeeT 3HAaUCHUS «HET» U «Pa3/IeIbHO, OTICILHOM.
BbykBa s 0OBIYHO OITyCKaeTCs Mepe]l KOPHEBBIME CIIOBAMU, HAYWHAIOIIIMMUCS C
oykB b, d, g, 1, m, n, r. [Ipedukc dis He cneayer nmyrarh ¢ npedukcom di, 03-
HAYaIoUINM «J1Ba» (Kak, Harmpumep, B cioBe dioxide — nByokwuch):

dibalancing — pa36anancupoBka

diminish — cOeraTh; cokpaiarb; yoaBUTh(Cs1); yMEHBIIATH(CI)

discovery — Haxox/IeHHE; OOHAPYKEHHE; OTKPHITUE

discrepancy — pacxoXxaeHHe; pacCcoriiacOBaHNUE; OTKIIOHCHHE

disorder — GecriopsIoK, HEYOPSATOUCHHOCTD; Pa3yNOPSI0UCHIE

displace — mepemMeiars; cMeaTh; BHITECHATH (KUIKOCTD); 3aMEIIATh

distribute — pacnipeensaTh; pa3Mearh; paclpoCcTPaHsITh

13. IN. IIpedukc in umeeT nBa pa3nUYHBIX 3HAYEHUS «HET» U «B; 3a-
KJItouaTh B cebey». bykBa m accumunupyercst mepesl KOpHEBBIM CIIOBOM, Ha-
YUHAIOLUMCSA C I, B pe3ysbTare nossisercsa ¢opma ir. [1o Toil xe npuunne
nepen OykBamu m, p, b npedukc in nepexoaut B im. Ko BropoMy 3HaueHuU10
ATOTrO MpeduKca TaKKe OTHOCITCS 3aMMCTBOBaHHBIE U3 (DPAHILy3CKOTO SI3bIKA
dbopmbl en Wi em (Kak B cioBax encircle «okpyxatb» uwin enclose «Bkia-
JIBIBaTh,COJIEPIKATHY )

inaccuracy — HeTOYHOCTb, IOTPEIIHOCTD; OIJIOUIHOCTh, OLIMOKA, TPOMax

inviscid — HeBs3KUIA

instability — HeycTOHYMBOCTH, HEMOCTOSIHCTBO, HEYPABHOBEIIEHHOCTh

irreal — HepeaJIbHBIN

irreceptive — HEBOCIIPUUMYHBBII

immanent — HEOTHEMJIEMBIi, TPUCYIIINUNA, CBONCTBEHHBIN

immaterial — HemaTrepuaIbHBIN; HE3HAYNTEIIHHBIN, HECYIIIECTBEHHBIH (10)

immature — He3peJIbIi, HECIICIIbIN; HeIOPA3BUBLIUNCS
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14. COM. OCHOBHBIM 3Ha4Y€HHEM TpeduKca com SBISICTCS «BMECTE,
«COBMECTHO», «c». Ilpu moGaBnennn mpeduikca com K KOPHEBOMY CJIOBY,
HaynHaronemycs Ha OykBy | unm r, Bo3HuKaeT npedukcHas ¢popma col wim
cor (kak B cioBax collision «cTonkHOBeHUE» U corrode «mMoIBEPraTbCsi KOp-
po3umn»). K 1pyruM acCUMUISITUBHBIM U3MEHEHHSIM TTperuKca com OTHOCHUT-
Cs 3aMEHa M Ha N Tepe]l KOPHEBBIMU CIIOBAMH, HAYMHAIOIIUMHUCS C OYKB C,
d, f, g h, q,s,t v (kak B ciioBe concept «ujes, 3aMbICE»):

coequal — paBHBII IpyroMmy

collapse — U3HEMOXeHUE; KPYIICHUE, Kpax; IPOBal

compounding — cocTaBjiieHUE; CMEIIMBAaHKUE; KOMMAyHAUPOBAHUE; pe-
HENTYPOCTPOCHUE

compression — cxaTue; CJIaBJICHHOCTh

concuss — JiepkaTh B CTpaxe; MOTYNHUTD

correlation — koppesius, COOTHOIIEHUE, COTIOCTABICHUE

15. SUB. IIpedukc sub uMeeT 3HaAUSHUS IO, «JI0», «HIKE 10 TOJI0XKE-
HHUIO», a4 TAKXKE «B MEHBIIEH CTENEHW», «HUKe». [lepes KOpHEBBIMU CIIOBAMU,
HauynHarommmMucs ¢ Oyks f, g, ¢, r, OykBa b B npedukce 3ameHseTCsS HauaIbHOU
OykBoii KopHeBoro ciosa: sufficient «10cTaTo4HO, IHOCTAaTOYHBINY, suggest
«TIpemjiaratby, surrogate «3aMeHa, 3aMEHUTEIIb». B HEKOTOPBIX Cilyyasx rnepen
p, t, ¢ npedukc sub u3mensieTcs Ha sus: suspend «OTKIaIbIBaTh, OTMEHSITHY:

substitute — 3amMeHa; 3aMEHHTEIb, 3aMEHATh; 3aMEIaTh; IOJICTABIATH;
cypporar

subordinate — 3aBHCHUMBIH, ITOJUMHEHHBIN

susceptor — U3MEPUTENbHBIN TPUEMHUK; OOHAPYKUTENb (AJIEKTpoMar-
HUTHOMW SHEPIUM); TOKOMPUEMHUK

suspect — 3aM003pUTh; NOA03PEBATh; MOJAraTh; MPEANOJaraTb; COMHE-
BaThCA

sustain — BBIJEPKUBATh; BBIHOCUTh; MTOAJAEPKUBATD; MOJAKPEILIAThH

surround — OKpykaTb; 00CTynaTh

16. AD. I[Ipedpukc ad o3HauaeT «k», «B HANMpaBICHUM» U OTHOCUTCS K
YHUCIIy CaMbIX AKTHBHBIX TEPMHUHOOOPA3yOMIMX MNPE(PUKCOB aHTIUHCKOIO
s3bIka. OH UMEET HECKOJIbKO aCCUMIIISITUBHBIX (POPM, KOTOPBIE MOTYT OBITh
UACHTU(GUIMPOBAHBI MO OOIIeMY JUIsl BCEX NMPU3HAKY JBOWHOM COTJIACHOM.
Ecnu xopHeBoe cioBO HaumHaeTcs ¢ OykB p, ¢, g, f, 1, n, r, s, t, To OykBa d
npedukca ad 3ameHsieTcs HaYaIbHON OYKBOM KOPHEBOTO CJIOBA:

application — npuMeHeHnE

accessory — BCIIOMOIaTeabHOE MPUCIIOCO0ICHHE

agglomeration — ciusinue (Kamnesb)

affixture — npucoenrHeHne, MPOAYKT NIPUCOCTUHEHUS
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alleviator — ycrpoiicTBo 1151 ocitabiieHus] BO3MYIIAIOIIETO BO3ICHCTBUS

annealing — oTxur, oTIIycK

array — MaccuB; [IaHEJIb COJIHEUHBIX OaTapeil; aHTEeHHas pereTKa

assignment — Ha3HaYeHUE, IPUCBOCHHE

assume — IPUHUMATh, TOITyCKATh

attach MIIpuKpemIATh, NPUCOECTUHATH

attract — npuTArMBaTh, IPUBJICKATH

attrition — aOpa3uBHBII U3HOC

A mepen KOpHEBBIMU CIIOBaMU, HAYMHAIOIIKUMHUCS ¢ OYKB Sc¢, Sp, st, Oyk-
Ba d npedukca oTOpackiBaeTcs, KaK, HaIpUMep, B clloBax ascent «HaOOp BbI-
COTBI; BBIXOJ] Ha OopOUTY», ascribe «mpunuceiBaTh», astringent «BsKyIlee
BEILIECTBO, BSIKYILIHIN.

TepmuHooOb6pa3oeaHue ¢ nomMouw,bro cyghgukcoe

C nomompto a00aBiaeHUsT ONpeneNEHHBIX Cy(P(UKCOB K KOPHEBOMY
CJIOBY MOTYT OBITh 00Opa30BaHbl HOBBIC TEPMHUHBI, BBITOTHSIIONIUE B TPEIJI0-
KEHUU POJIb CYIICCTBUTEIBHOTO, HapeUus WM Tyiaroja. Tak, Hampumep, C
nomouplo cypdukcon -er, -or, -ent, -ant MOryT ObITh 00pa30BaHbl HOBBIE
CYILIECTBUTENbHBIC, 0003HAYAIOIINE JIUIIO, BEIIECTBO UM MEXaHU3M, MPOU3-
BoZsIIee onpenenénnoe nericreue. Hanpumep:

rig (mpucnocoOieHue) + er = rigger (MEXaHUK 1O COOpPKE, KTEXHAPDHY)

to absorb (mornomnate) + ent = absorbent (oraoTUTENH)

to conduct (rpoBoauTh) + or = conductor (IIPOBOIHUK)

to propel (npuBoauTh B ABMXKeHUE) + ant = propellant (peakTHBHOE
TOILJIUBO)

C nomomsto cydhdukcos -ion, -ation, -ment, -ure, -age, -ence, -ance, -ing
U3 TJIaroJI0B MOTYT ObITh 0Opa30BaHbl HOBBIE TEPMUHBI, OOBIYHO BHIPAKAIOIIUE
HEKOTOPbIE MOHATHS OTBJICUEHHBIMU CYIIeCTBUTENLHBIMU. Hampumep:

to react (mpoTUBOAECHCTBOBAaTh, pearupoBarth) + ion = reaction (xumu-
YecKas peakIvsi; IPOTUBOCHCTBIEC)

to implement (peanu3oBeIBaTh; BHEAPATH) + ation = implementation
(peanuzanus; BHEIPEHUE)

to establish (1oka3piBaTh; ycTaHaBIMBATH, y4pexkaaTh) + ment =
establishment (yupexxaeHue; ycTaHOBJICHUE)

to expose (moBeprath BO3JHUCTBUIO) + ure = exposure (Bo3/eiiCTBUE)

to cover (3aclIOHATH; MOKPHIBaTh) + age = coverage (0XBaT; MOKPBITHE;
KpOIoIIasi CHOCOOHOCTH (KpacKu, j1aKa))

to interfere (BMemmuBaThCcs; MmemiaTh) + ence = interference (BMera-
TEJIbCTBO; MHTEP(EPEHIINs; TOMEXA)
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to impede (3amepxuBaTh; Memiath) + ance = impedance (MMIIeIaHC;
CONPOTHUBJICHUE TIOJIHOE)

to cure (oTBepkaaTh(csl); BYJIKAHU30BATH(Cs1); BBIAEPKUBATH) + ing =
curing (O0TBepXKJeHUE; BYJIKAHU3AIMS; BBIIEPKKA; TEPMOOOPAOOTKA; OTHKHT;
TEPMOCTaA0MITU3ALIMS)

CymiecTtByeT Takxke psia cyp@puKCcOB, Takux, Kak -ism, -ty, -ity, -ness,
-ency, -ancy, KOTOpPbIE UCIIOJIb3YIOTCS JIJIs1 00pa30BaHUs U3 MpUJlaraTesIbHbIX
HOBBIX TEPMUHOB, OOBIYHO SIBJISIIOIINXCS OTBJICUEHHBIMU CYIIECTBUTEIbHBI-
mu. Hammpumep:

formal (popmanbheiif) + ism = formalism (dbopmanusm, maTemaTuye-
CKO€ MPEJICTABICHUE)

safe (GezomnacHblil) + ty = safety (6e3onmacHOCTb)

continuous (HenpeprIBHBIN) + ity = continuity (HempepbhIBHOCTS)

hard (TBEppbiit) + ness = hardness (TBEpAOCTD)

frequent (uacTeiil) + ency = frequency (4acToTa, KOJIUYECTBO MEPUO-
JIOB B €IMHUITY BPEMEHU )

buoyant (naByuwuii) + ancy = buoyancy (raBy4yecTb)

Cydduxchl Takke MHUPOKO UCIIONB3YIOTCS AJIsi CO3/aHMs HOBBIX MpUJia-
raTebHbIX, KOTOPblE B TEPMUHOJOTMYECKUX TPyNIax 4acTO UrParOT POJib
neBbIX ompeaeneHuit. Tak, cypdukcel -ive, -able, -ible, -uble, -ent, -ant
OOBIYHO HCTIOIB3YIOTCS I 00pa30BaHUs TAKOTO POJia MPUJIATaTEeIbHBIX U3
riaroioB. Hanpumep:

to act (neiicTBoBath) + ive = active (aKTUBHBIN)

to use (MCIOJIB30BATH; MPUMEHSATH; KCIUTyaTHupoBaTh) + able = useable
(TOHBIN; TPUTOTHBIN)

to reduce (ymeHblIIaTh; BOCCTAaHABIMBATh, H3MelbyaTh) + ible =
reducible (BoccTaHOBHUMBIN; YMEHBIIIAEMBIHA)

to solve (pactBopsTh; pemiars) + uble = soluble (pacTBopumbIii; pa3pe-
IITUMBIH )

to converge (cyXaTbCsl; CXOIUTHCA) + ent = convergent (Cy’KarolINcs;
CXOJISIITUNCS)

to claim (3asBusaTh; TpeOoBaTh; MpeTeH0BaTh) + ant = claimant
(TpeabIBISIOMNN MpaBa)

AHanoruyHo ucnoisib3ytores cyhdukce -y, -al, -ic, -ical, -ous, -ious,
-ful, -less, -proof, -ar, -ary, ogHako OHM OOJIbIIIEH YACTHIO CIIy>KAaT JJII 00-
pa3zoBaHus MpUJIaraTesbHbIX U3 CYIIECTBUTENbHBIX. Hanmpumep:

grain (3epHO; KpUCTaJUl; TpaHyJia; KpylnuHKa) + y = grainy (TpaHyiu-
POBAHHBI; 3€PHUCTHIN)

computation (Beiuucinenue) + al = computational (BeiurcnuTenbHbBIN)
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acid (kucnora) + ic = acidic (KHCTOTHBI; KHCIOTOOOPA3yOIINIA; KUCITBI)

identity (ToxnectBo) + ical = identical (ToxxaecTBEeHHBI)

danger (onacHslil) + ous = dangerous (OmMacHbI)

space (mmpocTpaHcTBO) + ious = spacious (0OBEMHBIN, 3aHUMAFOIIHIT
MHOTO MECTA)

fruit (mon) + ful = fruitful (m1ogoTBOPHHBIIT)

meaning (3HaueHue, cMmbici) + less = meaningless (OecCMbICTIEHHBIN)

water (Boja) + proof = waterproof (BiaroycroiuuBblii; BOJOHETIPOHHU-
1[aeMblii; BOJTOCTOMKUIA)

pole (riomntoc; anekTpon) + ar = polar (oasipHBIIL)

element (zeTanb; mepBUYHAS YaCTh; AJIEMEHT) + ary = elementary (Ha-
YaJIbHBIN; TPOCTEUILINIA; 37IeMEHTaPHbBIN )

[IpuBenéHHbBIE MPUMEPHI TIEPEBOJIa CYIIECTBUTEIBHBIX U IpHIaraTelib-
HBIX, 00pa30BaHHBIX C MOMOIIBIO Cy(P(HUKCOB, JAIOT BO3MOXKHOCTH OIpee-
JUTH OOlIee HaNpaBJIeHUE, B KOTOPOM MPOUCXOAUT CIIBUT CMBICIOBOTO 3Ha-
YEeHHUSI MCXOJIHOTO CJIOBA MpHU O0OABICHUH TOTO WJIM MHOrO cyddukca. Itu
IPUMEPHI MO3BOJISIIOT OCYHIECTBIISITH MEPEBOJ TAKOTO POJa TEPMHUHOB «IIO
o0Opasiy».

CokpaweHus

OnHoii n3 0cOOEHHOCTEN HAYYHO-TEXHUYECKUX TEKCTOB SIBJSIETCS 00Jb-
10€ KOJIMUECTBO cokpaiieHuii. C 0JHOW CTOPOHBI, 3TO OOBICHSACTCS HEU3-
OEKHBIM MPOIECCOM YTOUHEHHSI U OOHOBIICHUS TEPMHUHOJOTUU C Pa3BUTUEM
HayKU U TEXHUKH, a C IPyroil CTOPOHBI, CTPEMIIEHUEM aBTOPOB I€peaaTh OC-
HOBHBIC HJIEU KaK MOXHO Oojiee KpaTKO U SICHO, HO 0Oe3 ymiepOa Jjisi TOHH-
MaHMUSL.

[Tox cokpaieHreM OOBIYHO TOHUMAIOT EAMHUILY MHCHbMEHHOW peuw,
CO3JIaHHYIO U3 OTACNIbHBIX IJIEMEHTOB 00JIe€ CIIOXHOW MCXOMAHOU (POpPMBI, €
KOTOpPOM 3Ta €IMHUIA HAXOAUTCS B OMPEAECIEHHON JIEKCUKO-CEMAHTUYECKON
cBs3u. [lo onpenenenuio, COKpalieHue SBIEeTCs 0oyiee IMPOKUM MOHITUEM,
yeM akpoHUM uiau abOpeBuaTtypa. Hampumep, nHOr1a mpuMeHsIeMoe MpsMoe
cokpamenue asph ot asphalt (acanpT) Takke OTHOCUTCS K COKpAICHUSM,
HO TAaKOW BHUJI COKpALICHWN PEIKO BBI3BIBACT 3aTPYIHEHUSA NPHU TMEPEBOJIE.
B 1abin. 4 npencraBiieHbl HEKOTOPHIE YaCTOBCTPEYArOIIUECS O0IIeynoTpeOu-
TeJbHbIC JIJI1 HAyYHO-TEXHUYECKOU JTUTEpaTyphl COKpallleHus: u abOpeBuarty-
pBl @HTJIMHACKUX CJIOB U BBIpAXKEHUM, a B Ta0J. 5 — BCTpeyaroumecs: cokKpa-
LIEHHS CJIOB Y BBIPAXKEHUI, 3aMMCTBOBAHHBIX W3 JIATUHCKOTO SI3bIKA.

[Iponecc pa3BUTHS HAYKW M TEXHUKHU CBA3aH C HEOOXOJAMMOCTHIO MOIU-
dbuKauy Wik yTOYHEHUs 3Ha4eHU TepMHUHOB. OOBIYHO 3TO MPOUCXOAMT C
MOMOIIBIO 100aBIeHUSI BCE HOBBIX JIEBBIX, & MHOTJA W MPaBBIX (TIPEIJIOK-
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HBIX) ompeneneHuil. B pesynbrare mosBiseTcss OOJBIIOE KOJIMYECTBO TI'PO-
MO3JIKUX U HEYJI000YUTAEMBIX TEPMUHOJIOTHUECKUX TPYIIIL.

Tabnuna 4

Hexomopule abbpesuamypol u cokpaweHus, scmpeyarowuecs
8 HaYYHO-MeXHU4YecKou aumepamype

CokpaiieHue 3HaueHue CokpaiieHue 3HaueHue

abs. absolute eqn. equation

a.c. alternating current esp. especially

alky alkalinity esu electrostatic unit

a.m. above-mentioned expt. experiment

amt amount ft., foll. following

amu atomic mass unit fig. figure (diagram)

anhyd. anhydrous f.p. freezing point

a.p. atmospheric pressure | hf. half

approx. approximately hgt. height

aq. aqueous hyd. hydrated

art. article; artificial incl. including

atm. atmosphere insol. insoluble

at.no/wt atomic num- 1. infra-red
ber/weight lgth length

bl bilateral; barrel; liq. liquid

b.o. back order man. manual

b.p. boiling point math. mathematics

cf. confer max. maximum

c.g. centre of gravity min. minimum

coeff. coefficient m.p. melting point

conc. concentrated nat. natural

concn. concentration neg. negative

const. constant no/nos number/numbers

cp. compare; calorific ntp normal temperature and
power pressure

crit. critical opp. opposite

cryst. crystalline orig. original

d.c. direct current 0Z. ounce

decomp. decomposition part. particular

deg. degree p-c., pct. per cent

diam. diameter p.d. potential difference

dil. dilute pos. positive

dist. distilled pOss. possible

doz., dz. dozen pot. potential

e.m.f. electromotive force ppm part per million

emu electromagnetic unit | ppt. precipitate

eq. equivalent; equation | prec. preceding
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Oxonuanue mabn. 4

CokpanieHue 3HayeHue CokpalieHue 3HaueHue
pref. preface; preference vol volume
prep preparatory sq- square; sequence
proc. proceedings s.t.p. standard temperature and
qt., qty quantity pressure
rad. radius sub. substitute
r.a.m. relative atomic mass | sup. supplement
r.d. relative density sym. symmetric(al)
ref. reference tech. technology
rept. report temp. temperature; temporary
resp. respectively ths. thousand
r.h. relative humidity T.U. thermal unit (calorie)
r.m.p. revolutions per minute | usu. usual
r.m.s. root mean square u.v. ultra-violet
sol. soluble vac. vacuum
soln. solution var. various
sp. specific; species; vol. volume
specimen wt. weight
sp.gr./ht. specific gravity/heat

Tabnuua 5

Hexomopuwie medcoynapoomnvie abbpesuamypul u COKpaujeHus,
0bpazosanHvle OM JAMUHCKUX BbIPANCEHUL

Coxkpa-
JlaTuHCKOE BBIpKEHHE 3HaueHHe
IICHUE
AC ante Christum no PoxxnectBa Xpucrosa
a.m. ante meridiem 710 TIOJTY THSI
cca circa MPUOIM3UTETBLHO, OKOJIO
e.c. exempli causa Harpumep
e.g. exempli gratia HaTpuMep
et al. et alii u Jp.
etc et cetera U TaK najiee
et seq. et sequence/sequentia MOCIIEYIOIINIA, BCE TTOCIEYIOIINE
h.e. hic est TaKUM 00pa3oM
ib., 1ibid. | ibidem TaM XKe
1d. idem TOT K€
1e. id est TO €CTh
1.q. idem quod TaK e Kak
L1 loco laudato B YIIOMSIHyTOM MECTE
N.B. nota bene obpatu ocoboe BHIMaHUE; 3aMETh
nl non licet HE pa3peniaeTcs
op.cit. opus citatum HUTUPYyEMOE MPOU3BEICHUE
p.a. per annum €KETOTHO

52




Oxonuanue mabn. 5

p.m. post meridiem MOCJIe MOy THS

P.S. post scriptum MOCTCKPHUITYM, PUIHCKA
Q.E.D. | quod erat demonstrandum | 4To u TpeOOBaIOCH JOKA3aTh
Q.E.F. quod erat faciendum 4TO U TPEOOBAIOCH ClIeNaTh
Q.E.L quod erat inveniendum 4TO U TpeOOBAIOCH HAUTHU
q.v. quod vide cM. (TaM-TO)

seq. sequentes CIIeYFOIIN I

Ss scilicet a IMEHHO; TO €CTh

Viz. videlicet TO €CTh;, @ UMEHHO

Vs. Versus IPOTUB

V.S. vide supra CM. BBIIIIE

V.V. vice versa Ha000pOT

Ecnu TepmuHOMIOTMYECcKas TpyIina OKa3bIBAETCs BOCTPEOOBAHHOM, TO €&
4acTO 3aMEHSIOT COKPAIIICHUEM.

AKPOHUMAaMM Ha3bIBAIOTCS COKpalleHus1, PoHeTUYECKast CTPYKTypa KO-
TOPBIX COBMAJACT C (HOHETUUYECKON CTPYKTYpOH OOIICYmOTpeOnTEIbHBIX
cioB. Tak, HanmpuMep, aKpOHUMaMU SBJISIOTCS] HA3BaHUS psAJla AITOPUTMUYE-
CKHUX SI3BIKOB IMMPOTPAMMHUPOBAHUS:

ALGOL — Algorithmic Language

FORTRAN - Formula Translation
W3 npuBeIeHHBIX TPUMEPOB CIEAYET, UTO I 00pa30BaHMS aKPOHUMOB HC-
MOJIB3YFOTCSl YaCTH CJIOB, BXOJSAIIMX B COCTAaB MCXOIHBIX TEPMHUHOJIOTHYC-
CKUX TPYTI WJIA KOPPEIIATOB.

B oTnuune ot akpoHUMOB, aJis 0Opa3oBaHus abG0peBHATYP HCIOJIb3Y-
IOTCS TOJIBKO TIEPBBIC OYKBHI CJIOB, BXOASIIMX B COCTAB UCXOHBIX TEPMHHO-
jgoruyeckux rpynn. Hanpumep:

EHT — extra high tension (cBepXBBbICOKOE HAIIPSIKEHHUE)
MISFET — metal insulator semiconductor field-effect transistor
(monesoii MJIIT-Tpan3ucrop)

OFHC — oxygen-free high-conductivity copper

(6eckucnopoHas Menb, Meab (Mapku) MB)
R&D - research and development (HUOKP)
LDPE - low-density polyethylene (monmstunen aHuskoit mmotHoctu, [I9HIT)
HDPE — high-density polyethylene (mommaTisien Boicokoi miotHoctd, [I9BIT)
XLPE — cross-linked polyethylene (crmTsbiii monuaTusieH)

Crout 00paTtuTh BHUMaHue Ha nocieaquuid npumep. byksa X B 3Toii a0-
OpeBHAType HE SIBISETCS HadyajJbHON OyKBOW TEpMHHA, a MPEACTABIISIET CO-
00if cxeMaTHuecKoe H300paKEHHUE MEePEKPEIIMBAIOIINXCS CBA3EH, 3aMEHSss
CJIOBO cross (KpecTUK). DTO 4acTo ucnoiibdyembiii npuéM. Kpome toro, B He-
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KOTOpBIX clydasx OykBa X B a0OOpeBHarype MOXKeT 0003HA4aTh CJIOBO
«eXtray.

[Ipouecc 0O6pazoBaHusi HOBBIX aKPOHUMOB U a00OpeBUATyp MO CBOEH MH-
TEHCUBHOCTH 3HAUUTEIBHO OMNEPEKaeT Apyrue crnocoObl TEPMHUHOOOPa30Ba-
HUS. OTO NPHUBENO K MEPEHACHIICHUI0 HAYYHO-TEXHUYECKON JIEKCUKH CO-
KpalleHUSIMU, OHATHBIMU TOJIBKO Y3KOMY KpPYyTy CHEUaINCTOB. MHOrue u3
HUX OTCYTCTBYIOT KaKk B UMEIOIMXCS OTEUYECTBEHHBIX, TAK U B CIELUATU3U-
POBaHHBIX 3apyOEKHBIX CIOBAPSIX COKPAIICHUI.

Jemm@poBka OTCYTCTBYIOIIETO B CIOBApsIX COKPAILECHUS SBIISAETCS TPY-
JIOEMKUM 3TanoMm nepeoga. OHa MOXET ObITh YCIEIIHO BBINOJIHEHA TOJIBKO
IpU YCJIOBUM 3HAHUS TEMATHKU JAHHON CTaTbU U BO3MOXXHOW CTPYKTYpbI
UCXOJHOM TepMUHONOru4Yeckoi rpynnbl. K cuacTeio, TOUHBIA MepeBoj Co-
KpalleHusi He Bcerja Heooxoaum. Yaiile BO3HUKAeT HEOOXOANUMOCTh B BBISIC-
HEHHH CMBICJIa COKpAIlIEHUs. B 3TOM ciydae MOKHO JIEWCTBOBAaTh IO Cle-
JIYIOLIEH CXEME:

1. AHau3 MUKPOKOHTEKCTA (B paMKax MpeasioKeHHs WK naparpada) u
MaKpOKOHTEKCTa (B paMKax pasfela WM BCEro MPEAUIECTBYIOLIEr0 TEKCTA
CTaTbU) C LENbIO ONpeaeeHns 00JacT HAyKH WM TEXHHUKH, K KOTOPOH OT-
HOCHTCSI HEU3BECTHOE COKPAILICHHUE.

2. ITpocMOTp npeapIayuX CTaTeN TOrO K€ aBTOPa U UHBIX UCTOYHUKOB,
ynoMmuHaeMbix B Oubimorpaduu (Reference) HayuHoi craThy, a Takke Mpo-
CMOTp TEMATHYECKU ONM3KHUX MyOJWKAIMi B MPEABLAYIUX HOMEpax Mepuo-
JUYECKOTO U3JaHUS.

3. Ilouck Koppessita U MEPEeBOJia COKPAILEHHs B pa3/ienax COKpalleHUI
COOTBETCTBYIOILIMX CHEIHAIbHBIX CIIOBApEd M CIOBapsX COKpauleHuil (oTe-
YECTBEHHBIX U aHIJI0-aMEPUKAHCKHX ).

PexoHCTpYKIIMST MCXOTHOW TEPMHMHOJOTMYECKOM T'PYIIBI CONPSIKEHA C
OOJBIIMMU 3aTpaTaMHd BPEMEHHU, TPeOyeT BBICOKON KBajdu(UKaIMU MEepeBO-
JUYMKa W HE BCerja MPUBOAMT K JOCTATOYHO HAJEXKHBIM pe3yibraraM. 1o
ATUM MPUYMHAM K PEKOHCTPYKLMUU ClenyeT npuderaTb TOJIbKO B TEX Clyda-
AX, KOrJJa UMEETCS YBEPEHHOCTh B TOM, YTO CMBICI COAEPKAHUS CTaTbU HE
MOKET OBbITh MOHAT 0€3 aJIeKBaTHOrO MePeBO/ja HEM3BECTHOI'O COKPAICHUSI.

JlJist ipoBe/ieHrsl PEeKOHCTPYKIIMU U3 TEKCTA BBIMUCHIBAIOTCS BCE MpPE-
JIO’)KEHUS, B KOTOPBIX COJEPKUTCA PEKOHCTPYUPYEMOE COKpalleHuEe, a W3
CJIOBapsi COKpallleHUi — Hanbosiee COOTBETCTBYIONINE MUKPOKOHTEKCTY KOp-
pensaThl s KakIoW OYyKBBI COKpamieHus. PeKOHCTpyKIMS MpPOU3BOJIUTCA
CIpaBa HaJEBO: OT sAJipa TEPMHUHOJIOTMYECKON I'PYyMIbl B CTOPOHY BCE Ooiiee
NO3/IHUX JIEBBIX ompeneieHuil. OHa HauYMHAETCs ¢ aHaJlIW3a U OTOOpa BO3-
MO>XKHBIX KOPPEJISTOB I KpailHel mpaBoii OyKBBI COKpAIeHHs, COOTBETCT-
Byloleil 0a3oBoMy cliOBy. B mpepenax MHKPOKOHTEKCTa JAHHBIM TEPMUH
JOJbKeH o0JanaTth Hanbojiee oOmMMM IUPOKUM 3HadYeHueM. Tak, Hampumep,
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eci mocieaHel OYKBOM COKpalleHHs SIBISETCA «S», a MHUKPOKOHTEKCTOM
SBIIIETCSI CUCTEMa W3OJISIUN DJICKTPUUECKOW MAITUHBI, TO MOXHO TPEATO-
JIOKHUTh, 4TO OyKBa «S» COOTBETCTBYET CIOBY «Systemy». Ecnu mocnemnei
OykBoi sBisiercs: «P», a MHKPOKOHTEKCTOM SIBJISIETCA POTPAMMHO-
MaTeMaTH4YecKoe O0eCredeHne, TO MOXKHO MPEATON0XKUTh, YTO 3Ta OyKBa
COOTBETCTBYET CIOBY «Programy», u 1. 1. Kaxxnoe mocnenyrouiee JIeBOE OI-
pelenieHue o CBOEMY 3HAYEHUIO JOJIKHO ObIThH OoJiee y3KuM, OoJiee creru-
AJIBHBIM, YeM TIPEIBIYIICE.

Ha kaxmoMm sTame peKOHCTPYKIIMH TPOBEpKa MPAaBHIBHOCTH BBIOOpA
KOppeJsATa CBOJIUTCS K TOJICTAHOBKE PEKOHCTPYHUPOBAHHOW YacCTH TEPMHHO-
JIOTUYECKON TPYNIBI BO BCE BBINTMCAHHBIC MpeioxeHus. [locie moacTanoB-
KM KaXJ0€ MPEI0KCHNUE JTODKHO UMETh CMBICII M XOPOIIO BITMCHIBATHCS B
KOHTEKCT cTtaThu. Hampumep, abbpeBuatypa HV B crathe 0 mpoboe audiek-
TpuKa 4aie Bcero ozHaudaeT «high voltage» (BbicOKOe HampspkeHHE), HO B
KOHTEKCTE CBOMCTB U CIIOCOOOB MOJYUYECHHS U30JSLMOHHBIX MaTEpPUAIOB MO-
&KeT o3Hauath «high vacuumy (Beicokuit Bakyym), «high viscosity» (Bbicokast
BSI3KOCTh) WK Jaxke « Vickers hardness» (TBEpaocTs o Bukkepcy).

YnpaxHenue 2.2

1. TIlpouwnTaiite (He moJB3ysCh ciaoBapém) 1-3 ab3ama mo BHIOOPY Mpemo-
naBatens u3 Tekcra 2 . ChopMmynupyiTe rIaBHYIO WIS Kaxa0ro absa-
1a.

2. Kaxkue uamepuTenbHble U METPOJIOTHUECKHUE MTPEPUKCHI UCTIONb30BAHbI B
MPOYUTAHHOM TEKCTE?

3. Haiigure B mpOoYUTAaHHOM TEKCTE TEPMHUHBI, 00pa30BaHHBIC C MIOMOIIHIO
npedukcanyy. Beinuiunre HalIeHHbIE TEPMHUHBI B TOM MOPSJIKE, B KO-
TOPOM OHH PACIIOJIOKEHBI B TEKCTE.

4. He monb3ysce cnoBapém, caenanTe MepeBOJ BBIIMCAHHBIX TEPMHUHOB C
y4€TOM CMEILIEHUs CMbICia, 3aaBaeMoro npeduxkcom. IIposeprre nepe-
BOJ| TEPMHUHA I10 CJIOBApIO.

5. OtBeTbTE Ha CAEAYIOLIME BOIIPOCHI:

e  Hackonbko BepHBIM OKa3aJicsi IEpeBO]] TepMUHOB Oe3 cioBaps? 13-
3a 4ero BO3HHUKJIU HECOOTBETCTBUS?

e  HackosbKO CMBICIOBOE 3HAYEHUE MEPEBENEHHBIX TEPMUHOB COOT-
BETCTBYET BalieMy NOHMMaHUIO UAEU POYUTAHHOIO TeKca?

e Kak nepeBenénnble BaMu TepMUHBI CBsSI3aHbI MEXKIy COOOM, UCXO-
ISl U3 CTPYKTYpPbI IPOYUTAHHOTO TEKCTA?

Ynpaxuenue 2.3
1. IlpouutaiiTe (He MOJB3YsCh cioBapéM) 1-3 ab3ara mo BIOOPY Mpemnojia-
Batens u3 Tekcra 2. ChopmynupyiTe rIaBHYIO HICI0 KaKI0ro ab3ara.
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HaiimuTe B mpoYnTaHHOM TEKCTE TEPMHUHBI, 0OPa30BaHHBIE C TTOMOIIIBIO
cypdukcaruu. Beimummre HaliieHHbIE TEPMUHBI B TOM MOPSAKE, B KO-
TOPOM OHH PACIIOJIOKEHBI B TEKCTE.

He monw3ysick crmoBapém, caenaiite mepeBo]| BBHITMCAHHBIX TEPMHUHOB C
y4€TOM CMelleHus cMbicia, 3aiaBaeMoro cyddukcom. IlposepbTe me-
PEBOJI TEPMHUHA IO CIOBAPIO.

OTBEThTE HA CIAEAYIOIIMUE BOMPOCHL:

e  Hackosibko BepHBIM OKa3ajycs nepeBoj TepMUHOB Oe3 cioBaps? W3-
32 4ero BO3HHUKJIN HECOOTBETCTBUSA?

e  HacKOJIbKO CMBICIIOBOE 3HAUYEHHUE MEPEBEAEHHBIX TEPMHHOB COOT-
BETCTBYET BallleMy NOHUMaHUIO UIEU MIPOYUTAHHOIO TEKCTa?

e Kak nepeBenéHubie Bamu TepMUHBI CBSI3aHBI MEXKIY CO00ii, UCXO-
Il U3 CTPYKTYPbI IPOUUTAHHOTO TEKCTA?

Ynpaxnenue 2.4

1.

2.

na

[Ipouuraiite (He Monb3ysch cioBapéM) 1-3 ab3aria mo BeIOOPY Mpernoaa-
Barens u3 Tekcra 2. ChopmynupyiTe riIaBHYIO HJIEK0 KaKI0ro ad3ana.
Haiigure B mpoYynTaHHOM TEKCTE COKpAILLEHUS TEPMUHOB. Brinuiuunre
HalJIEHHbIE COKPAILIEHUS B TOM MOPSAIKE, B KOTOPOM OHHU PACIIOIOKEHBI
B TEKCTE.

K kakoMy THIy OTHOCATCS BBIITHUCAHHBIE COKPAILIEHUS?

CnemnaiiTe iepeBo/ BHITUCAHHBIX COKPAILIEHUI.

Hailinute (eciu 3TO BO3MOXKHO) MEpPEBOJ COKpalleHusi B cioBape. Ha-
CKOJIbKO CMBICIIOBOE 3HaUEHUE MEePEBEAEHHBIX TEPMUHOB COOTBETCTBYET
Bamemy noHuMaHuio uieu NpoOYUTaHHOTO TeKcTa?

Ynpaxkuenue 2.5

l.

Onupasice Ha 3HaYEHUS MEPEeBEIEHHBIX TEPMUHOB U MX MOPSAIOK pacIo-
JIO)KEHUSI B TEKCTE, COCTAaBbTE€ BO3MOXHBIM MEPEBOJ BHIOPAHHOTO OT-
pbiBKa. [lepeBenure BeCh OTPBIBOK CO CJIIOBAPEM U CPABHUTE.

[IpuBenuTe npuMepsl TEPMUHOB U3 PYCCKOS3bIYHOM JINTEPATYpPhI, C KO-
Topoii Bam yxke mpuxonunocs padortath. Crenaite mepeBoji HECKOIb-
KHX TEPMHHOB HA aHTIUHCKHUN S3BIK, UCIIONIB3Ys Mpedukcanuo u cyd-
¢ukcammro. Kakve n3BecTHbIE TEPMUHBI MOKHO 3aIMCaTh B BHUJIE aKPO-
HUMa, ab0OpeBUaTypbI?

FpammamuquKud aHanu3 Hay4YHo20 meKcma

Hay‘IHO-TeXHI/I‘IGCKI/Iﬁ TCKCT UMECT pAA CTUIIMCTUYCCKUX U I'paMMaTH-

Yyeckux 0ocoOeHHocTel. B vacTHOCTH, HeM30eXHOe AJisi HayYHO-TEeXHHUYEC-
KOT'0 TEKCTa HaJW4ue OOJIBIIOro YHCHA CIHEUaIbHBIX TEPMHHOB YacTO CO-
MPOBOXKIAETCS YIOTPEOIECHUEM CIOB U 00OPOTOB, HE HECYIIUX MH(MOpMAaIIU-
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OHHOI Harpy3ku, HO MPUIAIOIIMX TEKCTY HEKOTOPYIO 3MOLMOHAJIbHOCTh U
aBTOPCKYIO OKpacKy. MHOr/Aa, B CIOKHBIX MPEIJIOKEHUAX, HAIMYUE TaKUX
CJIOB 1 000POTOB MOXKET 3aTPyJIHUTHh IOHMMAaHUE cMbIcia TekcTa. [Ipu nepe-
BOJIE CJIOKHBIX JUIsl IOHMMAaHHs Y4aCTKOB TEKCTa, 3aMEHa TAKUX 00OpPOTOB
0oJjiee MPOCTHIMU CJIOBAMH I0O3BOJISIET 3HAYUTENBHO YNPOCTUTh MOHUMAaHUE
COJIEp>KaHMsI, HE OTBJIEKAsCh HAa CTUJIMCTUYECKME yKpauieHus. B tabn. 6
IIPEICTABIIEHbl HEKOTOPBIE M3 TAaKMX BBIPAXKEHHI BMECTE ¢ MX Ooiiee mpo-
CTBIMH aHAJIOTaMHM, YIPOUIAIOUIUMU BOCIIPUATHE TEKCTA.

Tabnuua 6
Cmunucmuyueckue KOHCMPYKYUu ¢ 00OUHAKOBbIM CMbLCI0BbIM COOEPAHCAHUEM
CnoxxHO IIpocto Ci1oxHO [Ipocto
a majority of most in connection with concerning
a number of many in order to to
accounted for by the in relation to toward; to
fact because in respect to about
along the lines of like in some cases sometimes
be of the same opinion | agree in the event that if
as a consequence of | because in the possession of has; have
as a matter of fact in fact in view of because; since
as is the case as happens inasmuch as for; as
at an earlier date previously initiate begin; start
at the present time now is defined as is
based on the fact that | because it has been reported by F | F reported
by means of by; with it is apparent that apparently
completely full full it is believed that I think
definitely proved proved it is clear that clearly
despite the fact that | although rather interesting interesting
due to the fact that | because red in color red
during the course of | during; while | it is doubtful that possibly
end result result it is of interest to note | (leave out)
fabricate make it is often the case that | often
fewer in number fewer it is suggested that I think
first of all first it is worth pointing out | note that
for the purpose of for it may be that I think
for the reason that since; because | it may, however, be
give rise to cause noted that but
has the capability of | can lacked the ability to couldn’t
in a number of cases | some large in size large
in a position to can; may of great theoretical and
in a satisfactory satisfactorily practical importance | useful
manner in a sense on account of Because
in a very real sense | if on behalf of for
in case close; near on the basis of by
in close proximity about on the grounds that since; because
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Oxonuanue maon. 6

C10>XHO [Ipocto C11oxHO ITpocTo

on the part of by; among; for | there is reason to be-
owing to the fact that | since; because lieve I think
perform do this result would seem
pooled together pooled to indicate this result indicates
prior to before through the use of by; with
quite unique unique ultimate last
referred to as called utilize use
relative to about was the opinion that believed
smaller in size smaller ways and means way; means (not
subsequent to after both)
sufficient enough we wish to thank we thank
take into consideration | consider whether or not whether
terminate end with a view to to
the great majority of | most with regard to concerning; about
the opinion is ad- with respect to about

vanced that I think with the possible ex-
the question as to ception of except

whether whether with the result that so that

UreHne HayYHO-TEXHUYECKOU JINTEPATYPBI CBOJAUTCS K TIOUCKY U U3BJIE-
YEeHUI0 HMHQPOPMAllMM U3 HMHOCTPAHHOTO HAYYHO-TEXHUYECKOTO TEKCTa.
C TOYKHM 3peHUs] TPaMMAaTHUKH, CIIOCOOHOCTh W3BJIEKAaTh CMBICIIOBOE, COJEP-
’KaTeJIbHOE 3epHO TPeOyeT BHIMOIHEHUS TPEX YCIOBUM:

YMEHUSI YBUJIETh CTPYKTYpPY MNpeAsIoKeHUs: U ab3ala Hay4HOro TEKCTa,
YMEHUSI MOJB30BATHCS aIlapaTOM I'PaMMaTHYEeCKOro (CTPYKTYPHOTO)
YTEHUs JJIs1 BBIBJICHMSI CTPYKTYphl NpEJIOKEHHUs, ab3ala, HaydyHOU

NOHMMaHUsl CYIIECTBa PacCMaTPUBAEMOTO BOIPOCA, YMEHHS IOJb30-
BaThCS CIPABOYHON M OTMOPHOM JUTEpaTypor mo mpoduio odpabaTsi-

D

CTaTbHu B LCJIIOM;
2)

BacMOI'0 TCKCTA,
3)

OITO3HABaHMsI 3HAKOMBIX CJIOB B TEKCTE, 3HAHUS Y3KOCTEHMUAIbHON Tep-
MHHOJIOTHH, 3HAKOMCTBA CO CJIOBAPHO-CIPABOYHOW JIMTEPATYPOU U
YMEHUS TOJIb30BATHCA 3TOW JIMTEPATYPOU MPU MEPEBOJIE HEU3BECTHBIX
WJIA HOBBIX TEPMHUHOB.

Taxkum 00pa3oM, BaXKHOM 9aCThIO TIEPEBO/IA SIBJISCTCS BBISIBIICHHE OOIIIe-

ro CMBICJIA MPEIIOKEHUSA C IIOMOIIBI0 IPAMMATH4Y€CKOIr0 YTEHUs, TO €CTh
YMEHHUE JEJIUTH NPEIIOKEHUE HA OTACIbHBIE CMBICIOBBIC IPYIIIbI, PACKPHI-
BAThb CBA3U MEXIY OTACIbHBIMU I'PYIIIAMUA U MEXAY OTACIbHBIMUA CJI0BAMU B
Ipeaenax OgHON IPYIIIbL.

BXOI[SIIHI/IC B COCTaB MMPCAJIOKCHHUA CMBICIIOBBIC I'PYIIIIbI, TAKUC KaK I'PYII-

na nmoaJIcCKamero, rpymmna CKasyeMoro, rpyIiia 00CTOSATEIBLCTBA U T. O., AT
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BO3MO>XHOCTb YCTAHOBUTb CMBICJIOBBIE CBSI3U B NPEACNaxX IPEJIOKECHHUS.
CTpyKTYpHO-CMBICIOBBIE TMO/Apa3/ieieHus 00yiee BBICOKUX MOPSIKOB, BBITION-
HSAIOLIME POJIb CMBICIIOBBIX I'PYMI, JAIOT BO3MOXKHOCTh YCTAHOBHUTH CMBICIIO-
BbIC CBSI3U B TIpefennax ad3aiia, pa3iena uid HayqYHOU CTaThH B IIEJIOM.

JInsi mOBECTBOBATENBHOIO MPEIJIOKEHUSI HAYYHO-TEXHUYECKOU IPO3bI
HauOoJiee XapaKTepHa cieayrolas CTpyKTypa:

/

OO6cTosITensCTBO (2) I'pynna
CKa3yeMoro (3) I'pynna
PSIMOTO

/ JOIIOJIHEHU A

(4) O6cTosTENHCTBO
C MPE/JIOTOM HJIH
NPEJIOKHOE
JIOTIOJTHEHHE

(1) I'pynma
TIOJIeXKAIIETO J

/

YMeHue yBUIETh CTPYKTYPY AaHTJIMMCKOTO MPEIJIOKEHHS, a TaKXKe U
BO3MOJKHBIE OTKJIOHEHUSI OT 3TOU CTPYKTYpPhl UMEET MEPBOCTEIICHHOE 3HAYE-
HUE Uil BBISIBJIEHUS COAEPKAHUS NPEMJIOKEHHUS, TOCKOJIbKY B aHIIIMHCKOM
A3bIKE TPAMMATUYECKUE OKOHYAHUS MPAKTUYECKH OTCYTCTBYIOT.

['pamMmaTHyeCcKOE€ YTEHUE XApPAKTEPHOTO ISl AHIJIOSA3BIYHBIX HAYUYHBIX
TEKCTOB MOSCHSIONIETO MPEJIOKEHUSI HAYMHACTCS C HUJICHTU(DUKAIMU CKa-
3yemoro. Ckasyemoe sIBIsIeTCSl 00s13aTeIbHBIM YWIEHOM JII000T0 aHTJIMICKOTO
npeioxenus. OHO oTBe4yaeT Ha BoOmpockl: «YUTo nmenaer moajexaniee?,
«Yto nenaercs ¢ noanexamuM?», «4to (kTo) oHo Takoe?» u T. 1. Ckazyemoe
ABJISIETCS HAanOOJiee BAKHBIM JJIsl IOHUMAHUSI CMBICIIA YWICHOM MPEI0KEHUS
Y 3aHUMAET B CTPYKTYpE MPEIT0XKEHUsI EHTpaIbHOE MecTo. MecTa ocTalib-
HBIX WICHOB MPEIJIOKEHUS OMPEICIAIOTCS OTHOCUTEIBHO Cckazyemoro. Oc-
HOBHBIMHU MPU3HAKAMU-UJECHTU(PUKATOPAMU CKA3yEMOT0 SIBIISIOTCS:

1. TlosiBieHME BCHOMOTATENBRHOIO WJIM MOAAIBHOIO IJarojia B JUYHON
dopme. JlmunbiMu opmamu riarona to be Oyayt am, is, are, was, were;
raarona to have — has, have, had; rnarona to do — do, does, did. genTu-
(duKkaTopamMu CKazyeMoro Takke SIBJISI0TCA BCioMoraTenbHble riaarois shall,
will, should, would 1 monansHbIe rnarossl can, could, may, might, ought.

2. OxkoHy4aHus -s 1 -ed 3Ha4aNIero riaroia.

3. Ponp ykaszarenst Ha TO, YTO JAJIbIIE MOCIEAYET Ipynna CKa3yeMoro,
MoryT urpath Hapeuus alredy (yxe), often (uacto), always (Bceraa), seldom
(penko).

4. Ponp curHaiMzaTtopa TakKXe MOXKET UIPaTh HaJUYUE MECTOMMEHUS
(I, he, she, they) B poiu moanexarero.

5. B pspae ciiyyaeB CUTHAJIM3aTOPOM TPYMIbI CKa3yeMOIO0 MOXET OKa-
3aThCsl TpyMNa IPsIMOTo JIOMOJHEHUs, KOTOpasi B aHTJIMMCKOM SI3bIKE BCEraa
CTOMT IOCJIE CKa3yeMOro.
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Haunbonpimme TpyaHOCTH TpU HACHTU(UKAIUA CKa3yeMOro OOBIYHO
BO3HMKAIOT B TE€X CJIydasiX, KOrja riaroj Haxogurtcs B Present wim Past In-
definite (kpome 3-ro nwuia ef. yucia). B aTux cmydasx BaXHEHIIMMHU CTPYK-
TYpPHBIMU OPUEHTHUPAMH MOTYT OKa3aThCs TMOPSIOK CIOB B MPEIIOKCHUU U
NpU3HaKU-UIeHTU(PUKATOPHI 3,4 1 5.

B coBpeMeHHOI HayYHO-TEXHUUYECKOU Mpo3e HauboJiee pacpoCTpaHEH-
HOM (OpMOIl CKazyeMoro SIBISIETCS COYETAHHWE BCIOMOTATENbHOrO0 WA MO-
JAIbHOTO TJIarojla CO CMBICIOBBIM TJIaroJIOM B COOTBETCTBYIOLIEH (opme,
HarpuMmep:

The composite materials are used to save weight on primary structures
like wing skins. (Komnozumnuvie mamepuansvt ucnonb3yomcs 01 CHUNCEHUs
geca CUloBvlX KapKaco8 muna oouueKy Kpulid.)

10-in prepreg tape may allow wastage to be reduced for some cables.
(BozmooicHo, umo npumeHeHnue nped8apumenbHO NPONUMAHHOU KOMNO3UM-
Holl nenmyl wupunoti 10 0wiimMos npusedem K YMEHbULEHUI) OMX0008 Npu
PAcKpotixe 0Jisi HEKOMOPbIX MUNO8 Kaoerell.)

B nepBom npumepe Ha Hayajao TPyMIbl CKa3yeMOro yKa3blBaeT BCIIOMO-
raTelibHbIN TJ1aroi are, B TO BpeMsl Kak BO BTOPOM IIPUMEPE HAYallO TPYIIIbI
CKa3yeMOro 0003Ha4Y€HO MOAAJIbHBIM IJ1aroJioM may.

OT cka3yemMoro 3aBUCAT U HEKOTOPHIE JPYTUE WICHBI MPEIIOKEHUS, Ha-
npuMep, JOMOJHEHUS U OOCTOSITENbCTBA, 0€3 KOTOPBIX CMBICI CKa3yeMOro
MOXKET OKa3aTbCsl HEJOCTATOYHO TOYHO BBIPAXKEHHBIM U KOTOPBIE MO 3TOU
MPUYMHE JTOJDKHBI BKIIIOYATHCS B ero rpymmy. [IpaBunbHas uaeHTUUKAIIS
Y TOYHBIN MEPEBOJI TPYIIbI CKA3yEMOI0 MO3BOJISIIOT OMPEAEIUTh OCTalIbHBIE
TPYIIbI, BBISIBUTh CTPYKTYPY MPEIJIOKEHUS B 1[EJIOM, MOHATH U 0€3 MCKaxe-
HUU NepesaTh CoAep KaHue MPEAJIOKEHUS Ha PYCCKOM SI3bIKE.

Hoanexkamee Takxe sBIASETCA 00sA3aTEIbHBIM YJIEHOM JIFOOOT0 aHTJIHIA-
CKOr0 MpeJIoKeHUs, oTBeyaeT Ha Bonpoc «Kto?», «UTo?» U Bcerma cTout
nepes ckazyembiM. DopMalbHBIMU MNpU3HAKAMU-UJICHTU(PUKATOPAMH IO/~
JISXKAILETO SIBISIIOTCSA:

1. OTcyTcTBHE Mpeaiora U, B HEKOTOPBIX CIydasx, HATMYUE apTUKIISA a,
an wi the.

2. MecTo B CTPYKTYPHOM CXeMe TPEIJIOKEHNS — OOBIYHO TIEPE CKa3yEeMBbIM.

3. Jlekcuyeckoe 3HaueHHe — 00O3HAYaeT Mpolecc, NEeNWCTBHE, JIUIIO,
npeIMer.

BBuay toro, 4yTo rpymnmna mojjiexaniero Bceraa onpenessieTcs mocie u
OTHOCUTEJIBHO TPYMIBI CKa3yeMOro, €€ UIACHTU(UKAIUS OOBIYHO HE TIPEe.-
CTaBJSIET OCOOBIX TpyAHOCTEH. B cOBpeMEHHOM sI3bIKE HAYYHO-TEXHHU-
YECKOTO OOIICHHMS TMOJIeXkKAIIee Yallle BCero BhIpa)KaeTcs CIEIYIONMMHU Yac-
TSMHU PEYH.
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1. M4 cyiiecTBUTENBHOE

The research and development of a chain, electroconductive high
polymer was initiated by the synthesis of a film-like polyacetylene. (Hccre-
oosanue u MOOUPUYUposanue yenu 31eKmponpo8oosie2o 8blcOKONOIUMepPA
Ha4anocy ¢ cunmesa nieHKU nOauayemuienda.)

2. 'epynauit

Bleaching is usually done by clay presses, which further purify the oil.
(Ocséemnenue 00bLIYHO NPOU3BOOUMC C NOMOWBIO NPECcCO8 C 2AUHAHLIMU
Gurbmpamu, Komopule K moMy dce oOYUuaom mMaco.)

3. UaduHUTHB WM HHPUHUTUBHAS TPYIITa

To simulate aging means to consider all aging factors. (Moodenuposanue
npoyecca cmapeHus 03Hasaem y4ém ecex (hakmopos, npueoosIyUxX K CIapeHuro.)

4. UapuHUTUBHBIN 000POT

He is known to have developed the non-linear conical flow prediction
method. (M36ecmno, umo on pazpaboman memoo pacuema HeIUHEHO20 KO-
HUYEeCKO20 MeyeHUsl.)

B Hay4HO-TeXHMYECKHMX TEKCTaX MOJJIeKAIIUMU CTaTUCTHUECKH, Ooee
yeMm B 50 % ciydaeB, SBISIOTCS MMEHA CYIIECTBUTEIbHBIE — TEPMUHBI WIH
TEPMHUHOJIOTMYECKUE TPYTIHI C HECKOJIBKUMHU JIEBBIMU OIPEICICHUSIMH.

JlomosiHeHue 0003HAYaeT NMpeIMET WM JHI0, Ha KOTOPOE pacmpocTpa-
HSIETCS ICMCTBHE CKa3yeMOro, BEIPAKEHHOTO TEPEXOJHBIM TJIarojioM B JIHY-
HOU opMme. Takoro poja mpsimoe TONOJHEHHE OOBIYHO 00pa3yeT BMECTE CO
CKa3yeMBbIM EMHYI0 CMBICIOBYIO TPYIITY, HAIPUMED:

Most modern computational methods use various first, second, and hybrid
approximations. (boabuuHCmMeo co8peMeHHbIX PACYEemHbIX Memo008 UCNOb-
3y10m nepevle, 6Mopuvle U 2UOPUOHBIE ANNPOKCUMAYUY SPAHUYHBIX YCIOBUIL. )

B nanHoM ciydae ckazyemoe use COBMECTHO C JONOJHEHHEM various
first, second, and hybrid approximations o0pa3yioT eINHYI0 CMBICIOBYIO
rpynmy ckazyemoro. [ToMuMO mpsIMOro JOMOJHEHHUS B CMBICIOBYIO TPYIIITY
CKa3yeMOro MOTYT TaK)X€ BXOAMTHb MPEMJIOKHOE U OeCHpeasioKHOE KOCBEH-
HBIC JOMOJIHEHUSI.

OO0cTosiTeILCTBO OOBIYHO XapakTepuzyeT 0003HAYaeMoOe CKa3yeMbIM
JCCTBUE U yKa3bIBaeT, I/ie, KOTJa, MOYeMy U KakuM o0pa3oM 3TO JIeHCTBHUE
npoucxoaut. OOCTOSTENBCTBO BBIJIEISAETCS B OTACIBHYIO CMBICJIOBYIO TPYTIITY
TOJIBKO B TOM Clly4ae, KOrjla OHO OTHOCHUTCA K ckazyemomy. ['pymnmna o6cTosi-
TEJIbCTBA UMEET B Hayaje B KaueCTBE CIY»KEOHOTO CJIOBA MpEJJIor, Hapeuue
WIH COI03 U 3aHUMAET B MPEUIOKEHUU HYJIEBOE WJIM YETBEPTOE MECTO, Ha-
npumMep:

To give some background to the research into electroconductive
polymers in Japan, a brief classification of electroconductive polymers and
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an overview of its properties will be given. (/[ns1 mozo umobwt noosecmu He-
Komopoe 0CHosanue 0030py UCCIe008aHUL INEKMPONPOBOOAUUX NOTUMEDPOB
6 Anonuu, npueeoém Kpamxylo Kiaccuhukayuro 31eKmponpo8oosuyux noJu-
Mepo8 U Kpamkuii 0030p ux ce0ucms.)

B nmanHOM cilydae mpemioKHOE OOCTOSTENIbCTBO IIEIH, BBIPAKCHHOE
TPYIIION CIIOB C MPEIJIOTOM, 3aHUMAET B MPEIIOKEHUH HysneBoe Mecto. O0-
CTOSITENIbCTBO MOXKET OBITh TAaK)K€ BBIPAXKEHO HapeurneM, MPHUIaTOYHBIM 00-
CTOSITEJIbCTBEHHBIM MPEJJIOKEHUEM, MPUYACTHBIM MWHOUHUTUBHBIM U TEPYH-
JTUaTbHBIM 000POTAMH.

Onpenenenue o003HavaeT Mpu3Hak npeamera. OHO OTBEUaeT Ha BOIPO-
col «Kakoit?», «Kotopsiii?», «Uei?», «CKoabK0?» U MOXKET pacmoyiaraThCs
10 (neBoe ompejereHne) Win nociie (mpaBoe ONpeeeHUue) OnpeaeIsieMoro
cioBa. B oTimune OT MOMOJIHEHHUS W 0OCTOSATENILCTBA ONpEIeeHNUEe HE 3aHMU-
MaeT B CTPYKTYype MPEIOKEHUS OMPECICHHOTO MecTa W He o0pasyeT OoT-
JIETHHOM CMBICTIOBOM TPYMIIBI, TOCKOJIBKY BXOJUT B COCTAB TPYMIIBI TOTO YJIe-
Ha TPEIJIOKEHUSI, KOTOPBIA OHO ONPEeNeNsieT, HapuMep:

The development of computer aided design (CAD) simplified many
structural optimization problems. (Pazsumue agmomamuzupo8aHHo2o npoex-
mupoeanusi (AIIP) ynpocmuno mHocue 3a0auu onmumu3ayuu KOHCMpyKyutl. )

B nmanHoM mpumepe rpynmna mojjiealiero MnpeacTaBisieT co0oil mpea-
JIO’KHOE CJIOBOCOYETAHHME, B KOTOPOM TJIABHBIM CJIOBOM SIBJISIETCSI CYILIECTBH-
tenpHOE the development, a Beipaxxenue of computer aided design sBiser-
Csl IPEJIJIOKHBIM ONPEEIEHUEM 3TOI0 CYIIECTBUTENBHOTO.

Takum 06pa3om, mepBblii ITAN TPAMMATUYECKOTO YTEHUS MPEIOKEHUS
CBOJIMTCSI K BBISIBIICHUIO CTPYKTYPHBIX MOJIpa3eieHuil npeaioxenus. B xone
BTOPOI0 3TANA JJOJKEH ObITh BBHIIIOJIHEH MPABWIbHBIN IIEPEBOJ] BXOISILETO B
nozApaszeneHue (2) CMbICIOBOTO Ij1arojia U BXOJSIIEro B COCTaB Mojipa3esie-
Hus (1) TIaBHOTO CYIIECTBUTENHHOTO, UTO CO3/1a€T MPABUIILHOE MPEICTaBIIEC-
HUE 00 OCHOBHOM COJIepKaHUU mpejjioxkeHus. TpeTuii dTan 3akiroyaeTcs B
YTOUYHEHUU CMbICTIa MpejioxkeHus u3 neperoja (3), (4), (0), a Takxke neBbIX U
IpaBbIX OMNpEAENEHN TepMUHONOrnYeckux rpynm. Ilopsmok oOpamieHust k
CJIOBAapIO0 JIOJKEH COOTBETCTBOBATh YCTAHOBIIEHHOM IOCJIEA0BATEIbHOCTH
IrpaMMaTHY€CKOT0 YTEHUS, T. €.

2) = (1) = (3) — (4) — (0) — (;1eBBIC U MpaBbIC ONPEIACICHUS)

Hapyuenne 3Toro nopsijika OObIYHO BEJAET K HCKa)KEHHOMY ITOHUMAHUIO,
a MHOT/a U MOJTHOMY HEMNOHUMAHUIO CMbICIA NPEII0KEHU.
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Yupaxkuenue 2.6

1. IIpouwuraiiTe (He moJyb3ysch cioBapém) 1-3 ab3ama mo BeIOOPY Mpernoja-
Batens u3 Tekcra 2. ChopmynupyiiTe r1aBHYIO UACIO KaXKI0To ab3ara.

2. Haiigute B MpOYUTAaHHOM TEKCTE MPUMEPHI COKpAIlleHUM, MPUBEIEHHBIX
B Ta01. 4 u 5. OOOCHOBAHO JM UCHOJIb30BaHUE cokpaienuii? Kakue co-
KpalIeHUs U B KaKUX ciiydasx, o Bamemy MHEHHUIO, TOIE€3HbI?

3. Haigure B IpOYMTAaHHOM TEKCTE MPUMEPHI BBIPAKECHUM, TPUBEIEHHBIX B
Tabis. 6. 3aMEeHUTE HaliJIEHHbIE BbIpayKeHUs 00Jiee MPOCTHIMU AHAJIOTAMHU
u3 Tabn. 6. Jlenaet i1 Takas 3aMeHa MOHSATHEE CMBICIT ITPEJIOKECHUS ?

4. CdopmynupyiTe TOUHBIN EPEBOJ NpeaioKeHus. VI3MeHuICs U cMbICIT
B PE3YJbTATE NMPOBEIEHHON 3aMEHBI?

Ynpaxuenue 2.7

1. Ilpouutaiite (He MOJB3YACH ciioBapéM) 1-3 ab3ama mo BEIOOpPY Mpernojia-
Batens u3 Tekcra 2. ChopmyupyiiTe TIaBHYIO HICI0 KaXI0To ad3ara.

2. IlpoBemurte rpaMMaTHYECKHd pa300p MPEIOKCHHA, YKA3aHHBIX MPETo-
naBaTenieM, oOpamiasi 0coboe BHUMAaHHE Ha CTPYKTYPY U PACIIOIIOKCHHE
TEPMHUHOJIOTHYECKUX TPYIIIL.

3. He monp3ysce crnoBapeMm, IMEpeBEIUTE pa3o0paHHBIE MPET0KEHUS.
CpaBHHTE UX C TOYHBIM ITEPEBOJIOM.

YnpaxHenue 2.8

1. Bemonnure ynpaxsnenus 1.1-1.9 nnsa Tekcra 2.

2. BrimucaB u3 kaxaoro adzama 1-2 KIOYEeBBIX MPEAJIOKEHHS, COCTABbTE
KpaTkoe usnoxeHue Tekcra 2.

3. Hcnonw3ys tabn. 6, cnenaiTe U3NoKeHHE 00Jiee KPATKUM U TPOCTHIM.

Texcm 2
Mechanical Prestressing Improves Electrical Strength

Introduction

There is nothing original in the proposition that mechanical stress has a
controlling influence on the propagation of electrical trees in insulating mate-
rials. Over a quarter of a century ago, Billing and Groves and later Arbab and
Auckland were discussing the effect of externally applied mechanical
stresses — for example by bending — on tree growth. In a simple bending ex-
periment, it is immediately obvious that tree growth is accelerated in regions
of tensile stress and retarded where compressive stress is present. The effect
of internal stresses on electrical tree growth, determined by photo-elastic
techniques, was also reported by Champion, et al. and David, et al. in 1992
and 1994, respectively. Whereas the above were concerned with laboratory
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specimens, similar conclusions have also been drawn from more practical
applications, such as in cables, in numerous publications from Densley in
1979 through to Ildstad and Hagen in 1992.

The theoretical analysis of the mechanical aspects of tree growth began
with Zeller, et al., who attributed the growth of filamentary cracks to electro-
static forces, a process they named electrofracture. This theoretical approach
has been developed subsequently by Hikata, et al. and Fothergill.

On the basis of this approach to an understanding of the physical proc-
esses, there is a strong temptation to interpret electrical tree growth in terms
of fracture mechanics, but the analogy must not be pushed too far. Certainly,
it is possible to draw a direct correlation between treeing characteristics and
the mechanical properties of insulating materials. A preliminary study of tree
inception and growth in materials of greatly differing mechanical properties
revealed that the mechanical characteristics of the material were paramount.
It was proposed that the residual mechanical stress developed under alternat-
ing voltage application produced fatigue cracking in the inception phase.
Since crack formation is determined by, among other things, tensile strength,
it followed that this parameter would influence the tree initiation time. This
view was supported by measurements of the tree inception times of polyester
resin and an elastomer (PL-3). The tree inception time in the elastomer was
less than 30 % that of the polyester resin, which had a tensile strength five
times greater than that of the elastomer.

The buildup of internal tensile stress due to the alternating electrostatic
forces, as well as leading to crack formation and tree initiation, will also in-
crease the material's propensity for tree growth. It follows that tree growth in
elastic materials may be less rapid than in inelastic materials, since the for-
mer will not suffer from long-term mechanical stress buildup. Thus, a mate-
rial's modulus of elasticity could provide a measure of its resistance to tree
growth. This was confirmed by a comparison between PL-3 and polyester
resin, which demonstrated an inverse dependence of the time for a tree to
cross the interelectrode spacing on the modulus of elasticity, i.e., the tree
growth was slowest in the material of lowest modulus.

These preliminary results, although of great significance, were open to
some criticism due to the gross chemical and physical differences between
the rigid and elastic materials used in the comparison. To avoid this criticism
and to study more systematically the relationship between mechanical prop-
erties and tree initiation and growth, a range of mechanical properties was
obtained by the plasticization of the original polyester resin by the addition of
controlled amounts of a plasticizing polyester resin (Crystic 586). As a con-
sequence of this plasticisation, a range of values of tensile strength, modulus
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of elasticity, and fracture toughness were obtained, all of which diminished
as the plasticizer content was increased.

Great care has to be taken in the production of specimens used in an at-
tempt to correlate treeing behavior with the changes in mechanical properties
brought about in the manner described above. Quite different results will be
obtained, and conclusions drawn, depending on whether or not the specimens
are free from internal residual stress. If the specimens are not subsequently an-
nealed, the specimen manufacturing process, involving exothermic reactions
and shrinkage in the resin and differential thermal expansion between the resin
and the cast-in metallic electrodes, will result in regions of considerable resid-
ual internal tensile stress. The process of plasticisation, in this case, will di-
minish the development of internal tensile stress (as in the elastomer already
discussed) and the acceleration of tree growth that this induces, resulting in
relatively long treeing times. The effects of plasticisation in degrading the me-
chanical strength of the specimens will only be apparent in the absence of re-
sidual internal tensile stress, produced by annealing, in which case the treeing
will proceed more rapidly as the mechanical strength is decreased.

A further development in the study of electrical treeing, this time in the
presence of internal barriers, added to the body of experimental results that
were being interpreted, at least in part, in mechanical terms. The progress of
electrical trees between point-plane electrodes was interrupted by the inclu-
sion of a thin plane barrier placed mid-way between the electrodes. In addi-
tion to the expected control imparted by the barrier as a result of its thermal,
mechanical, and electrical properties, as the tree impinged upon it, an unex-
pected anticipation of the barrier was demonstrated. While the tree was some
considerable distance from the barrier, the tree growth was retarded to an ex-
tent dependent on the specific barrier material employed. It is of interest to
note that the physical presence of an internal barrier was not of itself essen-
tial to produce this phenomenon. Specimens without an internal barrier, but
produced by casting in two halves, showed a six-fold increase in the treeing
resistance, measured as the time for a tree to propagate across the interelec-
trode spacing, compared with specimens with the same spacing but cast in a
single operation. This also demonstrated that the phenomenon was not per-
mittivity driven, as proposed by Williams and Dissado, because no materials
of dissimilar permittivity were used in this instance.

The explanation offered for the apparent retardation of the tree channels
as they approached the barrier was the compressive stress in the region of the
barrier arising from the manufacturing process. The quality of the adhesive
bond between the resin matrix and the various barrier materials determined
the degree of compressive stress in the barrier region and, therefore, the re-
sultant retardation in tree growth.
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Mechanical Prestressing

As a result of this accumulation of data demonstrating a strong me-
chanical influence on the development of electrical trees in polymeric insula-
tion, the author began to speculate about the possibility of producing an in-
creased treeing resistance in appropriate insulating materials by the estab-
lishment of a controlled region of compressive stress within the material.

This has been attempted by casting taut aromatic polyamide fibers into
needle-plane specimens of epoxy resin, in a technique akin to that employed
in the production of prestressed concrete. When the specimen curing process
is complete and the externally applied tension to the fiber removed, the cast-
in fiber is left in a state of tension and the resin in its vicinity supports a bal-
ancing compressive stress. Electrical trees en route between the needle and
plane electrodes, compelled to pass through such a compressive region, by
careful placement of the taut fibers were expected to experience retardation
leading to the observation of longer treeing times.

To date, it has not been found possible to directly measure the compressive
stress in the resin adjacent to the taut fibers. However, the tensile stress in the
fibers — and by inference, the compressive stress in the resin — can be deter-
mined by Raman spectroscopy. The frequencies or wavenumbers of the Raman
bands of many high-performance fiber yarns shift with the application of stress
to the fiber. Aromatic polyamides were the first to display these stress- and
strain-induced shifts, such fibers having well-defined Raman spectra because of
their high levels of molecular alignment and a high Young's modulus.

The calibration to de-
termine the relationship be-
tween tensile stress and Ra-
man bandshift is obtained by
stressing single fibers in air.
From this calibration, the re-
sidual tensile stress in cast-in
fibers can be determined by
subsequent Raman spectros-
copy. It is interesting to ob- Fig.
serve that the bandshift increases with time, indicating a higher residual ten-
sile stress in the fibers after nine months compared with 30-day-old speci-
mens. This is attributed to the uptake of moisture. Measurements of moisture
uptake, determined from the increase in specimen weight, show an uptake of
water of approximately 0.5 % by weight over this period.

Treeing Times

Mins

4 Hypo

[ Tungsten

(PT. - Pretensioned; PS. - Prestressed)
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Electrical Treeing

Electrical treeing tests were carried out on samples of epoxy resin con-
taining a needle-plane electrode geometry with a 2mm spacing, under an ap-
plied voltage of 10kV,, and the tree initiation and growth were monitored.
These treeing tests on 30-day-old samples free from fibers ("plain") — with
fibers having minimal tension ("pre-tensioned") and with highly tensioned
fibers ("pre-stressed") — demonstrated an enhanced resistance to electrical
treeing due to the mechanical prestressing. Figure 1 shows the effect of
prestressing on the treeing times, i.€., the time from tree initiation to full tree
development between the two electrodes, for both hypodermic and tungsten
needles. The values presented represent the mean of 16 measurements in
each case. There are slight differences between the results obtained from the
two needle types but the effect of prestressing is clearly evident in both
cases, producing an increase in the treeing time by up to a factor of four.

Effect of Temperature

Much electrical insulation, especially that employed in rotating machin-
ery, 1s subjected in service to elevated temperatures. Any benefit acquired
through the application of mechanical prestressing, therefore, must be re-
tained at temperatures significantly in excess of room temperature. The loss
of prestress at elevated temperatures will occur if the glass transition tem-
perature of the cured resin is approached. It is necessary, therefore, to estab-
lish the glass transition temperature of resin cured at room temperature and to
investigate the prestressing phenomenon as the temperature of the prestressed
sample is raised.

Table I
Effect of Post-Cure Temperature

Post-cure cycle Glass transition temperature, °C | Percentage cure
7 days at room temperature 65 52
20h at 40 °C 65 52
15h at 60 °C 83 66
8h at 80 °C 95 76
4h at 100 °C 113 90

The results presented earlier and described briefly above were produced
in epoxy samples cured at room temperature (for seven days). The choice of
a room-temperature cure resin was deliberate in order to maximize the
prestressing effect. High-temperature postcuring would reduce the prestress-
ing effect due to shrinkage during cooling following post-cure. There is,
however, a price to pay for this maximized prestressing effect. The glass
transition temperature of the epoxy resin when post-cured at room tempera-
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ture is only 65 °C (equivalent to only a 52 % cure). As a consequence of this
relatively low glass transition temperature, the useful operating temperature
range is seriously limited.

The glass transition temperature of this resin can be raised by increasing
the temperature of the post-cure. Table I relates the glass transition tempera-
ture, determined by differential scanning calorimetry (DSC), and the result-
ing degree of cure, to the post-cure temperature. Prestressed samples were
therefore produced by post-curing at 100 °C for four hours. This resulted in a
glass transition temperature of 113 °C and a 90 % cure.

The benefits of high-temperature post-cure, however, are significant.
Samples cured at both room temperature and 100 °C were subsequently re-
heated for three hours at 40, 60, 80, and 100 °C. Whereas the room-
temperature-cured samples suffered a loss of prestress when reheated above
40 °C, the 100 °C post-cured samples retained their residual stress at tem-
peratures up to 80 °C. This is as a direct consequence of raising the glass
transition temperature by post-curing at 100 °C.

Conclusions

There is clearly a strong mechanical influence on the growth of electri-
cal trees in electrical insulation resins. This is not to argue that electrical tree-
ing is exclusively a mechanical phenomenon directly analogous to mechani-
cal cracking. It is obviously an electrically driven process; no volts, no trees.
Nevertheless, the mechanical dimension is of sufficient importance for its ef-
fects to be exploited to advantage using the prestressing technique described
here.

The effect that post-curing at 100 °C has on the development of
prestress, and on the ability of the cured sample to retain its prestress as the
temperature is raised, has both positive and negative aspects. On the down
side, material cured at 100 °C requires a greater tension to be applied to the
fibers during the casting process in order to achieve the same degree of
prestress. On the other hand, the increase in the glass transition temperature
from 65 °C to 113 °C permits the use of the composite at temperatures up to
80 °C before any significant loss of prestress occurs, as compared with 40 °C
for material cured at room temperature.

As an additional bonus, there is an enhancement of the mechanical
strength resulting from the inclusion of cast-in fibers, which is important
where the electrical insulation also acts as a structural member in the insula-
tion system.
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Vocabulary
apart from — He rOBOpS YK€ 0; KpOME; HE CUMTAs
about a third of — oxosno TpeTu
adhesive bond — agre3voHHas cBs3b
adjacent to — coceiHUI C; IPUMBIKAIOITUNA K
akin to — moxoxuii; Takoi ke Kak
alternating voltage — nepemeHHOE HanpsKEHUE
annealing — oTxur
anticipation — 30. npeg4yBCTBUE
apparent retardation — siBHOE 3ame/jIeHUE
attribute — npunuceIBaThH
bending — crubaunue
bring (brought) about — BeI3bIBaTh; OCYIIECTBIATH
by inference — npennoa0KUTENBHO
buildup — 30. cocpenorourBanue, HapalBaHue
cast-in metallic electrodes — BI1aBjI€HHbIC METATUTMYECKUE DIICKTPOIbI
cable — kaGenb
compel — 3aCTaBIATh; TPUHYKAATH
compressive stress — HapsHKEHUE CKATUSA
crack formation — o6pa3zoBanue TpenH
cured resin — oTBepkAEHHAS (BYJKaHW30BaHHAsA) CMOJIA
degree of cure — cTeneHb OTBEpPKACHUS (BYJIKAHU3AIWH )
differential thermal expansion — 30. HEOTHOPOAHBII HarpeB
elastic materials — snactuunble (ynpyrue) MmaTepuaibl
elastomer — snacromep, Kayuyk
electrical breakdown — snexTpuueckuii npo6oii
electrofracture — anexrpopacTpecKkuBaHue
exothermic reactions — 3x30TepMuUecKre peaknu (C BbIIECIEHUEM TeIlIa)
fatigue cracking — ycrtanoctHoe pacTpeCcKMBaHUE
fiber yarns — BosokHa
filamentary cracks — HUTEBUHBIE TPEIIMHBI
former — nepBeIif (U3 1BYX)
fracture mechanics — MexaHnka pazpyuieHus
fracture toughness — conpoTuBIieHNE pacTPECKUBAHUIO
glass transition temperature — Temneparypa CTeKJIOBaHUS
impart — naBaTh, NpuAaBaTh
impinge (on, upon) — yaapsThCs, CTATKUBATHCS (C)
in the vicinity (of) — mo6u3octu, BOIM3U
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in this instance — B 3TOM cityuae

inception phase — HauanpHas daza

inelastic materials — HeamacTHuHbBIE (XPYIIKUE) MaTEpUATIBI
interelectrode spacing — MeX31€KTPOIHOE MPOCTPAHCTBO

internal stresses — BHyTpEHHNE HaAIPSIKEHUSA

inverse dependence — oOpaTHasi 3aBUCUMOCTb

laboratory specimens — n1abopatopHbie 00pa3Iibl

manufacturing process — npouecc npou3BOACTBa

mechanical prestressing — npeaBapuTEIbHOE MEXAaHUUECKOE HATPYKECHUE
mechanical stress — MmexaHndeckas Harpy3ka

modulus of elasticity — moxyss FOHra, Mmogyine ynpyrocru

molecular alignment — 30. ynopsiioueHre MoJsieKyJs1, 00pa30BaHUE CTPYKTYPHI
paramount — HaMBBICIIAN

plasticization — miiactudgukamnus

point-plane (needle-plane) electrodes — 371eKTpoibl «UIJIa — IIIOCKOCTHY
polyester resin — nonusgupHas cMmona

postcuring — OCJIEIYIOIIMI OTKUT

preliminary — npeaBapuTenbHbIN

propensity (for) — ckiioHHOCTb (K ueMy-I1.)

Raman spectroscopy — CeKTpOCKOMNHs HA OCHOBE KOMOMHAIIMOHHOTO pac-
CEesIHUS CBETA

residual mechanical stress — ocTaToyHOE MEXaHUYECKOE HAMPSIHKEHUE
reveal — oOHapyXuBaTh, BBISBISATh

rigid materials — TBEpable MaTepuansl

shrinkage — ycanka

sixfold — mecTukpaTHblii; B LIECTEPO

smart materials — maTepuansl ¢ yIy4lIEHHBIMUA CBOMCTBAMHU
subsequently anneal — ¢ nocienyromuUmM OTKUTOM

suffer — ctpagaTe, nperepneBarhb

taut — TYTOHATAHYThIN, HATPSKEHHBIN

temptation — uckyuienue, co0aasH

tensile strength — npoyHOCTH IpU pacTsHKEHUN

tensile stress — Harpy3Ka npu pacTs>KEHUU

tree — 30. 1eHIpuUT; treeing — JeHAPUTOOOpa30BaHKE

tree inception and growth — 3apoxaeHue u pocT JIeHApUTa

tungsten needles — Bosib(ppaMOBbIE UTIIBI

Young's modulus — moayns FOura, Mmonyis ynpyroctu
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Paspen 1.3. Mouck Hay4yHO-TeXHUYECKON UHopMaLK

OcHOBHOM 3aJlauell HAYYHO-TEXHUYECKOTO NMEPEBOJA SABISETCSA MOJTy4de-
HUE TeKylled uHdopmaluu no onpeaenéHHon temaruke. [Ipu 3Tom mHOrIa
HanOOJBIINN UHTEpPEC MPEJCTABISAET HE BCE COAEpKaHUE HAyYHOM CTAaThH, a
JIMIIb HEKOTOPAas YacTh 3aKIOYEHHON B HEll nH(OpMauu. DTO MOXKET ObITh
YaCTHBIM BONPOC 10 METOAUKE DKCIIEPUMEHTA, WISl PELLICHUSI YaCTHOM 3a/1a-
4M, IPUYMHA HECOOTBETCTBUS OMMCAHHBIX aBTOPOM U (PaKTUUECKH IMOTyvae-
MBIX PE€3yJbTaTOB, KOJIMYECTBEHHBIE JaHHbIE U T. A. CyIIeCTBEHHYIO IOMOLIb
pU MPOBEJACHUH MH