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BUWAbl TEXHUYECKOIO NMEPEBOAA

1. IOJIHBI MIMCHbMEHHBIN NIEPEBO/I - OCHOBHASI
®OPMA TEXHUYECKOT O ITIEPEBOJIA

N3 Bcex BUIOB TEXHUYECKOTO MEPEBOJA, MOCTENEHHO OMPEIe/INB-
IIMXCSL B pe3yJIbTaTe MPAKTHUYECKOW AEATEIbHOCTH TEXHUYECKUX MEPEBO-
JTYUKOB B Mpollecce 0OpabOTKU pa3IMYHBbIX BUJOB HAYUYHO-TEXHUYECKOM
uH(OpMallMd U B 3aBUCHUMOCTH OT XapakTepa 3Tol 0O0paOOTKH, MOJIHBIMI
MCHbMEHHBIN TTEPEBOJI SIBJISETCS OCHOBHOM (h)OPMOM 1 BOT MOYEMY:

1. dopMamu MOJTHOTO MUCHMEHHOTO MEPEBO/A, €r0 COKpaIleHHBIMU
BapuaHTaMu. Bcs mpakTHUecKH HCMOJb3yeMas Hay4YHO-TEXHUYeCKas HH-
dbopmanus (Hanpumep, MOKYyHaeMbld 3a TPaHULIEW MATEHT, UHCTPYKIIUS,
COMPOBOKIaroNIasl nMpuodperaemMoe 3a pyoexxoMm olOopyaoBaHue) oopada-
THIBAETCS B JOpMeE MOTHOTO MUCHMEHHOTO MEPEBO/IA.

2. IlpaBuna niepeBosa, MOAPOOHO paccMaTpUBAEMBbIE JTANIBIIE U UMEKO-
1€ 3HaUYEHHE WHCTPYKIMH, TTOKA3bIBAIOILIEH, YTO M B KaKOM IOCIIEI0BaTEb-
HOCTH JIEJIaTh NIPY MEPEBOJE, MOJTHOCTBIO OTHOCATCS TOJILKO K TIOJTHOMY ITHCh-
MEHHOMY TI€PEBOY, T. K. NPU BBIOJHEHUU [PYTUX BUJOB TEXHUYECKOTO
NIepeBOIa OT/AEIbHBIE 3Talbl Pa0OThI, IEPEUUCIIIEMbIE TIPABUIIAMH, BBINAAIO0T.

3. Bce ocTanbHbIe BUABI TEXHUYECKOTO MEPEBOJIAa SIBISIOTCS MPOU3-
BOJIHBIMU (pOpMaMU MOJTHOTO MUCbMEHHOTO MEPEBO/Ia, €r0 COKPAIIEHHBIMU
BapUaHTaMHU.

Pabora Haj MOJHBIMU MUCBMEHHBIM NEPEBOJIOM COCTOUT U3 MOCJE-
JIOBATEJIbHBIX 3TANOB, POPMYIUPOBKA COJAEPIKAHUS KOTOPBIX U COCTABIISET
MpaBUJIA MOJHOTO MUCHMEHHOT'O TIEPEBO/IA.

Heo0xoaumMo MOMHUTH, YTO HapyIICHUE MOCJIEI0BATEILHOCTH ITHX
ATANoOB WJIM COBMEIIEHUE UX BO BPEMEHH BEJAET K HEMPOU3BOJILHOMN 3aTpa-
T€ Tpy/Aa NEPEBOJUMKA U K CHIXKEHUIO KaueCcTBa NEPEBO/IA.

Ilpasuna noanozo nucomennozo nepesooa
(Omanwvt pabomsvl Had NOAHBIM RUCOMEHHBIM NEPECOOOM)

1. O3HaKOMHUTBCS C OPUTMHAJIOM, BHHMATEIBHO IMPOCMOTPEB ErO.
Ecnu B pe3ynbTaTe TaKOTO O3HAKOMIIEHUS MEPEBOAYMK PEIIUT, YTO TEKCT
HE MOJKET IPEACTABIATh MHTEpPECA IS 3aKa34MKa, TO OH JIOJDKEH HEMEN-
JIEHHO H3JI0KUTh CBOM COOOpaXeHHUsSl O 11eJ1IeCO00pa3HOCTH AalibHEHIIe
paboTHI JIMITY, OTBETCTBEHHOMY 3a pabOoTy MepeBOAUHKA.

Ecny nogoO0HBIX COMHEHUI HE BO3HUKAET, TO HY>KHO IIPOYUTATH 8ECh
TEKCT, TOJIb3YSCh MO0 MeEpe HAaJOOHOCTH pabOYMMHU UCTOYHUKAMH HMH)OP-
MallMM: CIOBAPSAMH, CIIPABOYHMKAMHM, CIIELMAIBHOM JIUTEPATypou U T. A.
PaboTy co cnenuanbHOM JUTEepaTypol MOKHO HayaTh U JI0 MOJIHOTO MpPO-



YTEHUSI TEKCTa, €CIW B PE3yJbTaTe NPEABAPUTEIBHOTO O3HAKOMIICHHUS
C OPUTMHAJIOM CTAHET SICHO, K UeMY HY>KHO MOJTOTOBUTHLCS 3apaHee.

2. Caenatb 4epHOBOM MEPEBOJ TEKCTa, MOCIEAOBATEIBHO padoTas
HaJ[ JOTUYECKU BBIJICTIEMbIMHU YaCTSIMU OPUTHHAJIA 110 CIAEAYIOMIEH CXEeME:

a) BBIJCIUTH 3aKOHYEHHYIO 110 CMBICTY YacTh TEKCTa (TPEIoKEeHHE,
a03all, Iepro/1) U YCBOUTH €€ COJIepKaHUE;

0) mepeBeCcTH BBIJICICHHYIO YacTh TEKCTa, T. €. MepelaTh ee Colep-
KaHUE MO-PYCCKHU B MUCHbMEHHOUN (hopMe, MOTHOCThIO OTBJICKAsCh OT OpH-
ruHaina (He TSI B HETO) U MOCTOSIHHO CJIE/S 3a CTWIIEM, T. €. 3a KauecT-
BOM, €IMHOOOPa3UeM U JIOTUKOUN U3JI0KEHUS;

B) CBEPUTH IMEPEBEACHHYIO YaCTh TEKCTA C COOTBETCTBYIOIIUM Me-
CTOM OpUTHHAaa, YTOOBI BOCIIOJHUTH MPOIYIIEHHOE (MMEeTCs B BUAY (ak-
THYeckas uHGoOpMaIusl, a TAaKXKe IPyTHe MPOIYIICHHbIE CBEICHMUS ).

3. OKOHYATENBHO OTPEIAKTUPOBATH MEPEBOJ, MPOYUTAB €0 MPO Ce-
0s1, 4TOOBI €elle pa3 MPOBEPUTHh KAa4e€CTBO, €AMHOOOPA3UE U JOTUKY H3JI0-
KEHUS BCETO MEepPeBOa U BHECTU HEOOXOAUMBIE MOMPABKHU.

Ilpumeuanue. PegaktupoBanue, T. €. paboTa HaJl CTHIEM, Ha TIPEIbIAYIIEM dTa-
e KacaJoch MPEXkKE BCEr0 YacTe TEKCTa; Ha JJAaHHOM 3aBEpILIAIOILIEM 3Tare MpeamMe-
TOM PEIAKTUPOBAHUS CTAHOBUTCS BECh TEKCT NIEPEBOA B LIETIOM.

4. IlepeBecTH 3arojoBOK.

Ipumeuanue. KoneuHo, HepeIKO MPABUIBLHO MEPEBECTU 3ar0JI0BOK MOXKHO YKe
nocJie MpeABapUTEILHOTO 3HAKOMCTBA C OPUTHHAJIOM, T. €. Ha IEPBOM J3Talne, HO, yUH-
ThIBasi 0COOYI0 BaKHOCTh IIEPEBO/IA 3ar0JIOBKOB B 00JIACTH TEXHUUYECKOTO MEePEeBOa, O
4yeM NoJipoOHO OyAeT cKa3aHo Jajiblile, Mbl BbIIESEM 3Ty pab0Ty B CAMOCTOSITEIbHBIN
JTarl.

HanmomuuwMm, uto ynomuHaemblie B «IIpaBuiiax moJIHOro MUChbMEHHOTO
nepeBoia» padouyre UCTOYHUKU MH(MOpPMAIUMU SBISIOTCS UHCTPYMEHTaAMU
NEepPEBOIUMKA, CPEJICTBAMU JIJI YSICHEHUs cojiepxkanusi. K aTuMm cpeactBam
OTHOCSITCS KaK YUCTO JIMHTBUCTUYECKHE MOCOOUS (IBYS3bIYHBIE U JPyTHE
CJIOBAapH), TaK M MOCOOUS, NAIOIINe MEPEBOAUYMKY HEOOXOJIHUMbIE CIICIH-
aJbHbIE CBEJEHUS M3 00JaCTH, K KOTOPOW OTHOCUTCS MEPEBOJ| (CIpaBOU-
HUKH, SHIUKIIONENU, CTICIIUAJIbHAS JIUTEpATypa U T. [I.). TI0J] OPUTHHATIOM
B «IIpaBmiiax» moapazymeBaeTcs MaTepua, Mojjexanun nepesoay (cra-
Thsl, MATEHT, TEXHUYECKUH MACIOPT U T. 1.).

PaccmoTrpuM Temneps 3Tansl neperoja 6osee moapooHo.

dran 1

[Ipexae yeM HayaTh COOCTBEHHO IEPEBOJ, HEOOXOAUMO MOHSTH TO,
YTO BBIPAXEHO Ha S3BIKE OpPUTHHANA. A I 3TOro HEOOXOAMMO BHHMA-
TEJIbHO W, MOXET OBbITh, HE OJHMH pa3 MPOYHTATh 8eCb TEKCT: BEAb TO, UYTO



BBIPAXKEHO, OBLJIO BBIPAYKEHO C MOMOLIBIO gce2o TeKcTa. Bo3bmeM, Hanmpu-
Mep, Hay4YHYIO CTaThl0. B Hauasie cTaThbu aBTOp MOXET C(POpMyIHpOBATH
KaKyl0-TO Ipo0JieMy, KOTOPYIO HYXHO pewnTh. Jlamee oH MOXeT mepe-
YUCIIUTh YK€ U3BECTHBIE IPEANOJAraéMOMY YUTATEIIO IOINBITKU PELIUTh
3Ty mpoOiieMy, MOMbITKH, MO €ro MHEHHIO, He uMmeBlune ycnexa. [locie
3TOTO aBTOP MOXET IPOAHAIM3UPOBATH IPUYMHBI HEYAA4 €ro IPeIIeCT-
BEHHUKOB U OOBSICHUTH CYLIHOCTh UX 3a0myxaeHui. Hakonen, aBTop Mo-
KET MPEUIOKUTh CBOM BAPUAHT PELICHUS ATOW MPOOIEMBbI U MOAPOOHO
o0ocHoBaTh ero. Ho u 310 emie He Bce. ABTOP MOXKET caM YCOMHHTBCS B
IIPAaBWJIBHOCTH IIPEUIAracMOT0 UM PELIEHUsI M BbICKa3aTh 3T0. OH MOXKET
TaK)Ke MPEJIOKUTh U IPYTrUe BapUaHThl PELICHUS WU, HA000POT, MPUITH
K BBIBOJly, UTO pEIIEHHE 3TOW MpoOieMbl NPUHIMUIIMAIBLHO HEBO3MOXKHO.
KoHeuHo, aBTOp OYEHb XOPOIIO 3HAET, YTO OH XOYET CKa3aTh B 3aKJIIOYe-
HUE 6cell CBOEH CTaTheH, a BOT YEJIOBEKY, TOJIBKO HAayaBLIEMYy YMUTATh Ta-
KYIO CTaThlO, 3TO MOKA HE U3BECTHO. Tak k€ 3TO HE MOXKET OBbITh U3BECTHO
Y [IEPEBOIUYMKY, €CIIA OH IIPEXKJIE BCETO HE MPOYUTAI CTAThIO OT Hayasa J10
koHIa. Ho ecnu uurarenps, NOCTENEHHO NMOABOAUMBIN aBTOPOM K Kenae-
MOMY BBIBOZY, MOXKET CEJIaTh 3TOT BBIBOJ WJIA OTBEPIHYTH €0 B 3aBUCH-
MOCTH OT €r0 COOCTBEHHOM TOYKHM 3PEHHs Ha JAHHBIA MPEIMET, TO IEpe-
BOJUYMK Takoil cBOOObI HE UMeeT. Jloar nepeBourKa — CTaTh MOJTHOCTHIO
Ha CTOPOHY aBTOpa, HE3aBUCUMO OT €ro yOeXACHUMN WM 3a0I1yKACHUMH, U,
LEJIUKOM NEPEHSIB €r0 CHOCO0 M3II0KEHHUS, €ro MPUEMBI J10Ka3aTeNIbCTBA,
TaK ke BO3JIEMCTBOBATh HA YUTATEJNsI, KaK MOT Obl BO3/IECTBOBATh HA HETO
cam aBTOp, €clii Obl OH 3HAJ S3bIK, HA KOTOPOM OYJyT YUTATh €r0 CTATHIO.
Becp TEKCT HyKHO YMTaTh IEpel MEPEBOJOM €IIE€ W MOTOMY, YTO,
KAaK MBI 3HA€M, CJIOBA W OTHEJIBHBIC MPEIJIOKEHUS UMEIOT ONPENCICHHBIN
CMBICJI TOJIBKO B KOHTEKCTE, U MOATOMY, MPEXkAe YeM padoTaTh HaJl HUMU B
IIPOLIECCE NEPEBOA, HYKHO 3HATh 3TOT KOHTEKCT. ECIM npu 4TeHUU TEK-
CTa NEPEBOJYUK BCTPETUTCS C HE3HAKOMBIM €My (DaKTMUECKHM MaTepHa-
JOM, TpeOYIOINUM JJIsl IOHUMAaHHUSI CIIEHUATIbHBIX 3HAHUM, TO OH JIOJKEH
0oOpaTUTCs K COOTBETCTBYIOIIMM HMCTOYHHMKAM HMH(POPMALMU U TOJYYUTH
3TH 3HAHUS B 00BbEME, JOCTATOYHOM Uil MOHMMaHusA. Yem OoJblIe OIbIT
NPaKTUYECKOW pabOThl y MEPEBOIUNKA, TEM OOJIbIIE CIIEHNAIbHBIX 3HAHUM
HAKaIlJIMBAETCSl B €ro MaMsITH U TeM peXe OH oOpaliaercs K UCTOYHUKaM
crieruaIbHON nHGOPMAIUK U, CIIeI0BAaTEeNIbHO, padoTaeT ObICTpEE.
Hauunaromuii nepeBoIYMK MOKET, BOOOIE TOBOPS, TAK K€ XOPOIIO
NIEPEBECTH TEKCT JII0OO0M CII0)KHOCTH, KaK M ONBITHBIA NEPEBOTYMK, IPU
YCJIOBHH, UTO OH OyJIeT cOONI0aTh MpaBuiia MepeBoia U MPaBUIIbHO MOJIb-



30BaThCs paboYMMU MCTOYHMKaMK MHGopmaruu. Ho Bpemenu Ha 3Ty pa-
00Ty OH MOTPATUT 3HAYUTEITHHO OOJIBIIIE.

OdeHb MOJIE3HO Mepe HayasloM paboThl HAJ TEKCTOM U3 HE3HAKOMOM
00J1aCTH 03HAKOMUTHCS C 3TOM 00JIACTHIO, MPOCMOTPEB CHEIUATBHYIO JIUTE-
parypy. OTO He HapylIaeT MOPSIOK IMOJB30BaHUs MCTOYHHKAMH HH(OpMa-
IIUH, 2 HA00OPOT, MOMOTAET OPUEHTUPOBATHCA B 3TUX UCTOUYHUKAX B MPOILIEC-
ce TiepeBo/ia.

dtam 2

Brigenss gacTe TekcTa A IEpeBOIa, HY>)KHO UMETh B BUY, YTO Be-
JIMYUHA 3TOW 4YacTH OMNpeaesieTcs TpeMs (pakTopaMu: CMBICIOBOM 3aKOH-
YEHHOCTBIO, CIOKHOCTBIO COJEPKAHMS M BO3MOXKHOCTSIMU TaMSATU Tiepe-
BOAYMKA. TaKkoW YacThl0 TEKCTa MOXET OBITh MPEIJIOKCHHE, TPYyIIa
npeUIoKeHuH, ad3all, moyitopa ab3aia u T. 1., HO 3Ta YacTh JOJXKHA OBITh
00s3aTENHHO 3aKOHYEHHOM MO CMBICTY. UeM CI0KHEe TEeKCT, TeM MEHbIIIe
JOJDKHA OBITH Takash 4acTh, a 4YeM JIydllle MaMsATh MEePEBOAYHKA — TEM
OompiIe. 3allOMUHATh COJEPKAHUE BBIJEICHHOM YacTH HYKHO MO IUIaHy,
Kak 3T0 ObUIO TIOKa3aHo paHbie. KoHeuHO, MIChbMEHHO COCTaBIATh TAKOU
IJIaH HE HYXKHO, JOCTAaTOYHO TOJIbKO MBICIICHHO COCTaBUTh €0 U JIEP>KaTh
B T'0JIOBE, HAIPUMEP: «CHayvajla yTBEPKACHUE O TOM, YTO..., [IOTOM JOKa-
3aTEbCTBO C IOMOIIBIO MpHUMEPA, MOTOM OOOOIIEHHE M BBHIBOJ O TOM,
9TO... U T. A.».

Kornma conepxkaHue BBIACIEHHOW YaCTH YCBOEHO, €r0 HYXKHO BbIpa-
3UTh MO-PYCCKHU.

3/1ech OY€Hb BaXKHO MOJHOCTHIO OTBIIEYLCA OT OpUTHHANA MPHU MHUCh-
MEHHOM H3JI0)KEHUH COJEP)KaHMS BBIICIEHHON YacTH TEKCTa MO BHYTPEH-
HEMY IUIaHy. Eciii He OTJI0KHUTH TEKCT B CTOPOHY M CMOTPETH B HETO IPH
nepeBojie, TO HeM30€KHBI KaK CMBICIIOBBIE, TaK U CTUJIMCTUYECKUE OIINO-
KU, T. K. HEJIb3sI OJJTHOBPEMEHHO YMUTaTh U, CIEAOBATEIbHO, JyMaTh Ha OI-
HOM SI3BIKE W MHCATh, & 3HAYUT TOXKE IyMaTh, HA APYTOM s3bIKe. UeToBek
JTyMaeT C MOMOIIBIO sI3bIKa, a Y KaXJOro si3bIKa CBOM 3aKOHBI, OIpee-
JISIFONIME U CaM MPOLIECC MBIIUICHUS. 3aKOHBI PA3HBIX SI3bIKOB TOXKE pa3HbIE
¥ 4YacTo MPOTHBOpEYAT JPYyr APYTY, HAMpUMEpP 3aKOHBI TMOPSIKa CIIOB
B PYCCKOM M aHTIUHUCKOM SI3bIKaX WM 3aKOH IMOCTPOCHHS OTPUIIATEIILHOTO
npemnoxenus. (Tak, B pycckom npennoxkennn « HUKTO HUKOT1a HU4ero He
y3HAeT» YeThIpe OTPHUIIAHUS, & B AHIVIMICKOM DKBUBAJIECHTE MOXKET OBIThH
TobKO 071HO: «Nobody will ever be wise it».)

Takum 00pa3oM, NMpPU 00HOBPEMEHHHOM UYTEHUM Ha OIHOM SI3bIKE
U MHUChbME HA APYrOM, YEeJIOBEK OyJET MBICIUTH MO MPOTHUBOPEUAITUM APYT
JIPYTry 3aKOHaM, U B pe3yJIbTaTe MOTYyUYUTCSI OECCMBICIHUIIA.

6



ITocne TOro kak cojep>KaHUE BBIJICICHHOM YacTH MNHUCHBMEHHO
U3JI0)KEHO, HE TOJBKO MOXHO, HO U HY>XKHO OOpaTUTBhCA K TEKCTY, YTOOBI
CBEpUTH COJICP)KAHUE H3JI0KEHHOTO C COJIEPKAHHEM COOTBETCTBYIOIIEH
yacTu opuruHana. [{ns vero? MoXHO moaymaTh, YTO 3TO J€JAaeTCs IS
TOTO, 4yT0OBI HaiTh omuOku. Ho 310 He Tak. C MOMOIIBIO TaKOM CBEPKH
HEeNb3sl HAaWTH HHU (aKTUYECKHUe, HU CTUIIUMCTUYECKHUE OIIUOKHM U BOT
nouemy. PakTrueckue omMOKN BO3HUKAIOT B pe3yJibTaTe HEMPAaBUILHOIO
MOHMMAHUSI TOTO, YTO BbIpa3WJl aBTOp opuruHaiga. Ho eciau mepeBoguuk
YTO-JIMOO HEMPABUIBHO TOHSJ, OH W BBIPA3UT 3TO HEMNPABUIBHO MPHU
nepeBojie. CTHIMCTUYECKHE ONIMOKM BO3HUKAIOT OT HEAOCTAaTOYHOTO
BJIQJICHHS SI3bIKOM, HA KOTOPBIA AenaeTcs nepeBoj. EcTecTBEHHO, YTO OT
CBEpKHU TIEPEBOJ/Ia C OPUTHHAIIOM BIIaJICHUE TEPEBOAUYMKA HE CTaHET Ooliee
COBEPILICHHBIM.

Takum oOpa3oMm, B pe3yibTaTe CBEPKU MEPEBOTUYMK MONKET TOJIBKO
3aMETUTh TO, YTO OH Hponycmu IPU niepeBoje (Hanmpumep, Kakue-Huoyib
(dbakTUYeCKUe JaHHbBIE WU MBICIH) U BOCIIOJIHUTH MPOIYIIEHHOE.

[TepeBoast mocienyrOMe YaCTU TEKCTA, HY>)KHO BCE BPEMsI IOMHUTH
HE TOJBKO O COAEPKaHUU MPEIBIAYIINX YacTeil, HO U (OpME U3IIOKEHHUS.
Hampumep, ecnmu B Haudane 4acTh KOpIyca Kakoro-imbo mpubopa Oblia
Ha3BaHa <«JIHOM», TO JaJbII€ HEJb3s Ha3bIBaTh €€ «OCHOBAHUEM)» WU
«HWXKHEN creHkoit». C Apyroi CTOPOHBI, IPU MOBTOPHOM YHNOMHUHAHUU
Ha3BaHUs KaKOW-HUOYIb JeTalu, mpolecca U T. J. 9TO Ha3BaHHUE MOKHO
COKpaliaTh, HalpuMep, BMECTO «IIPEAOXPAHUTEIIHHBIN KiamaH» MUCaTh
MPOCTO «KJIallaH», HO TOJBKO B TOM CJlydae, €Clid B YCTPOWCTBE HET
JIPYTUX KJIamaHOB, TaK KaK, €CIIM, KPOME MPEAOXPAaHUTEIBHOTO, €CTh EIIE,
CKa)XXeM, MEpEeryCKHON KJamaH, TO WX KaXJbld pa3 HYXKHO Ha3bIBaTh
MOJIHOCTBIO, YTOOBI HE TTOTYYUIIOCH Iy TaHHUIIBI.

[Tpu BBITIOJIHEHWH 3TOTO 3Tama HEOOXOAMMO MOCTOSHHO CIEAUTH 32
TeM, YTOOBI MEXIy KaXKJIOW TMOCIHEAYIOMEer W KaKIOW MNpeaplayIieit
4acThIO TIEPEBOJIa ObLIAa JIOTUYECKAs! CBS3b.

dran 3

Kaxk Op1710 yke cka3zaHO, OKOHYATEIHHO OTPEIAKTHPOBATH MEPEBO —
3HAYUT CTUIMCTHUYECKH 00paboTaTh €ro B IEJIOM.

KoneuHo, BO3MOYKHO, YTO MPH TOCJIEIOBATEILHOM IEPEBOJIE TEKCTA
0 YacTsAM (Ha BTOPOM JTalle) BaM yJajJoCh HACTOJBKO XOPOIIO OTpE/IaK-
THPOBATh MTEPEBOIBI YACTEH, YTO TIEPEBOJI B I[€JIOM HE HYKJIaeTCS B CTHIIH-
CTHUYECKO# TpaBke. Ho, BO-TIEpBBIX, 3TO MaJIOBEPOSITHO XOTS OBI ITOTOMY,
4TO TMEPEBOJ B IIEJIOM HE €CTh IpocTasl apupMeTndecKkas cyMMa TEpeBo-



JIOB 4acTeil, a BO-BTOPHIX, MBI €111€¢ HE pa300paau MPUHITUIIOB CTUIUCTHYE-
CKOM ITpaBKH BOOOIIIE.

B cBsi3u ¢ 3TUM HEOOXOAUMO YSACHUTH, KAKOM CMBICI BKJIAJbIBAETCS
B TIOHATHE «CTHJIb» B 00JaCTU TEXHUYECKOTO TMEPeBOAa, T. K. OOBIYHO 3TO
MOHSTUE OYEHb paciuibiBuaTo. ['oBOpsT, Hanpumep, o cTuiie Yexosa, 00 3mu-
CTOJIIPHOM CTHWJIE, O BBICOKOM CTUJIE, O CTWJIE ILJIaBaHUs, O JIEJIOBOM CTHUJIE,
00 apXUTEKTYpPHOM CTHJIE, O CTHJIE KaK O CIIOCOOE TaHIIEBaTh, XOIUTh, OJle-
BaThCs. HakoHell, ynmoTpeOsioT CI0OBO «CTUJIbY» B OTPHUIIATEIBHOM CMBICTIE,
Harpumep: «O1eHKa COUMHEHHsI OblIa CHUKEHA U3-3a CTUIISD).

B o06iactu TeXHUYECKOro MepeBojia Moj TEPMUHOM «CTUJIbY TOHU-
MaIoT ClIeIyIolIee:

1. CTuib Kak COBOKYITHOCTh WHIUBUIYATbHBIX SI3BIKOBBIX OCOOEHHO-
CTEN OpUTrMHajia, MOTYIIUX MOBIUATH HA KAUECTBO MEPEBO/IA.

2. Ctunp Kak TpaauuMoHHas (GopMa U3JI0KEeHUs (Harpumep, CTHIIb
aHHOTAIMH, CTUJIb PEIEH3UH, CTUIb (POPMYIIBI U300peTEeHUs, CTHIIb 3aro-
JIOBKA U T. [I.).

3. CTuip Kak KaueCTBO M3JIOKEHUS, MPUYEM IO/ XOPOIIUM KayecT-
BOM M3JIOK€HUSI B O0JACTHM TEXHUYECKOIro MEepeBojia MOHUMAETCS TOY-
HOCTb, KPAaTKOCTh M MPOCTOTA BBIPAXKEHUS MBICIU W TOJHAs ONpPEAEIICH-
HOCTb TEPMHHOJIOTHUHU.

Takum o0pa3oM, OTPEIaKTUPOBATH MEPEBOJI — 3HAUYUT JTUTEPATYPHO
00paboTaTh €ro B COOTBETCTBUU C TPEMS 3HAYEHUSMH TEPMHUHA «CTHIIbY.
[Topo#i, ecnu aBTOp OpUrMHAJIa MHOTOCIIOBEH, 0€3 HaJOOHOCTH MTOBTOPSIET-
Csl, HESICHO WJIM BUTHEBATO M3JIara€T CBOM MBICIIH, 3JI0yNOTPeOJIIeT apxa-
U3MaMHM, BapBapu3MaMu, COKpAIICHUSIMH, TPOGHECCHOHAIBHBIM KaproHOM
WJIM SMOIMOHATBHBIMU CPEJCTBAMHU, IEPEBOAUUK JIOJDKEH M03a00TUTHCS O
TOM, YTOOBI 3TU HEXEJIATEIbHbIC WHIWBUAYAIbHBIE OCOOCHHOCTH S3bIKA
aBTOpa HE HAIUIM OTPAKEHUS B MEPEBOJIC, T. €. OH JOJDKEH U3JIOKHUTH TO
e, 4TO U aBTOP, HO TOJILKO 00Jiee KpaTKo, SICHO U MPOCTO.

PenaktupoBanue B COOTBETCTBMU CO BTOPHIM 3HAYEHHWEM TEpPMHUHA
«CTWIbY 3aKJII0YAETCs B TOM, YTOOBI mepeBoj Mo (GopMe oTBeYan MPUHS-
THIM Y HAaC HOPMaM U3JIOKEHUSI B 3aBUCUMOCTH OT XapakTepa maTepuaia.
Hampumep, eciii B aHTTTMHACKOM MAaTEHTE KaXIbl IMyHKT (OPMYJIBI U30-
OpeTeHust BBIPAKAETCS TOJIBKO OJHUM TMPEAJIOKEHUEM U HE TTOApa3ACIIsIeT-
Csl HA YacTH, TO y HAC MYHKT (POpMYyJIbI M300pETEHUS] MOXKET ObITh BhIpa-
YKEH JIFDOBIM YHMCJIOM TIPEUIOKEHUN U JIOJHKEH COCTOSITh MX JIBYX YacTeH,
OTIEJSIOMINUX APYT OT APYTra CIOBOM OMAUUAIOUULICA (-ascs, -eecsl).

Conepxanue paOOThl HaJ MEPEBOJOM B COOTBETCTBUU C TPETHUM
3HAYEHUEM CJIOBA «CTUJIbY» SICHO U3 OINpEAeNIeHHs 3TOro 3HauyeHus. OcraeT-



Csl TOJIBKO yKa3aTh Ha HECKOJIbKO MPUHIIMIIOB, KOTOPBIMU HY>KHO PYKOBO-
JICTBOBATHCS MPU pabOTe HAJl KAUECTBOM M3JI0KE€HHSI. BOT 3TH NpUHLIUIIBL:

1. Ecniu ogHy ¥ Ty )K€ MBICIb MOKHO BBIPA3UTh HECKOJBKUMHM CIIO-
cobamu, TO OOBIYHO CIEAYET OTAATh MPEANOUYTEHUE TOMY, KOTOPBIH KOPO-
ye. UToOBbI MOSACHUTH ATO MOJIOKEHHUE, TPUBEEM BhIckazbiBaHue [lymiknna
O HEKOTOPBIX MUCATENSIX, 370YNOTPEOISIOMMNX JITMHHOTAMM:

«ITH JI0JI1 HUKOTIa HE CKAXYT: JIpy>k0a, He mpuOaBs «CUe CBSIIICH-
HOE YyBCTBO, KOETO OJIArOpOIHBIN TuIaMeHb» U poy. JlomkHO ObI CKa3aTh:
«Pano noyTpy», — a oHu nuiyT: «EaBa nepBble JIydd BOCXOMSILETO COJH-
11a 03apUJIM BOCTOYHBIE Kpas Jla3ypHOro Heba...» Kak 3To Bce HOBO U CBe-
xo0! Pa3zBe OHO JIydllle MIOTOMY TOJBKO, YTO JUIMHHEE? . ..

TO4YHOCTP M KpaTKOCTh — BOT MEPBbIE TOCTOMHCTBA Mpo3bl. OHa Tpe-
OyeT MbICiIel U MbIcTel — 0e3 HUX OJECTSIINE BBIPAKEHUSI HU K YEMY HE
CIy’ar...» (3ametka 1822 r.).

2. Ecnu c10BO MHOCTPAHHOI'O MPOUCXOXKACHUS MOXKHO 0e3 yujepba
OJisl CMbICIA 3aMEHUTH CIIOBOM PYCCKOT'O MPOUCXOXKACHUS, TO 3TO 0053a-
menbHOo HAZlO CHENATh.

3. Bce TepMuHBI 1 Ha3BaHUS JOJIKHBI OBITH CTPOTO OAHO3HAYHBI, KaK
3TO OOBSICHEHO BBIIIIE.

[Ipu BbIMOTHEHUU BceX TPeOOBAaHUMN PEAAKTHUPOBAHUS TEXHUUYECKUI
NEPEBO MOXKET MO KaYECTBY U3JIOKEHUS MOJYyUYUTHCS JIyYIlle, YeM OpPUTH-
Hai. B nanpHeliieM penakTHpoBaHHE OCYIIECTBISETCS HE TOJBKO CaMUM
NEPEBOAUYMUKOM, HO TaKK€ U PEIaKTOPOM, KOTOPBIM padoTaeT HaJ NEpPEeBo-
JIOM TIOCJI€ TMEPEeBOJYMKA M, B OTJIMYHME OT MOCIETHEro, UMEET BO3MOXK-
HOCTb HE TOJIbKO MCIIPABUTh CTUIUCTHUECKHE OIUOKU, HO TaKke OOHapy-
KUTh U (DaKTUYECKUE OIINUOKH, JOMYLIEHHbIE TEPEBOJYUKOM B PE3YJIbTATE
HEMPaBUIBLHOTO MOHUMAaHUSI COJIEP KaHUsI OpUTHUHAJIA.

Jran 4

ITepeBoa 3arojoBKa Mbl BBIICJIHIIM B CAMOCTOSITEIIBHBIN ATall, YTOOBI
MOYEPKHYTh B&XKHOCTh U CBOCOOPA3HBIN XapaKTep 3TOM pabOTHI.

B o0macTu Xym0KeCTBEHHOU JUTEpaTyphl 3aroJIOBOK HE BCErjia He-
CeT JAOCTaTOYHO MH(pOpPMAIUU JJIi TOrO, YTOOBI COCTAaBUTH SICHOE Mpei-
CTaBJICHHE O COJIEPX AaHUM MPOU3BeAeHUs. Jla 3TO He BCeraa HyHO: KOrjaa
BBl BHIOMPAETE KHUTY B Mara3uHe Wiy OMOIUOTEKE, Bbl MOXKETE MOJUCTATh
ee. Tpyanee, korja Bbl BeiOMpaete GpuiibM no aduiine KHHOMpOKaTa.

ABTOpBI (a clie0BaTEIbHO, U IEPEBOTUYMKH) XY0KECTBEHHBIX MPO-
U3BEJICHUN CTpeMsTCs CJieflaTh 3arojIOBKU TpuBJekaTeabHbiMU («BoliHa
u mupy, «IlepBas 11000Bb»), Oaro3ByunbiMu («AnHa Kapenunay, « Bumi-
HEBBIM caj»), uHTpUrytomumu («Mucrtep X», «B 26-ro He CTpesTh»),
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cumBomuHbIME («KpacHoe u uepHOe», «ILuT n mMeu»), opurnHaILHBIMU
(«Ob6nako B mITaHax», «AHMOOIUT-66») U, KOHEUHO, HE OYEHb JITUHHBIMHU.
JI1st TOCTHDKEHHST OTUX 1IeJiel aBTOPHI MOJIB3YIOTCS CHEIUaIbHBIMU CpPe/I-
CTBaMHM si3bIKa, Hanpumep amuuteparnuend («Tpu cectpe», «YHepHas yaii-
Ka») U T. 1.

B Hay4HO-TEeXHHYECKOH JHUTEepaType Ha3HAYEHHE 3ar0JI0BKOB COBCEM
WHOE.

bonee nmoapoOHO MBI pacckaxkem 00 3ToM B 1iiaBe «llepeBos 3aronos-
KOB MaTeHTOBY. [Toka ykakeM TOJIBKO, UTO 3ar0JI0BOK B CIICIIUAILHOM JTUTEpPa-
Type JOJDKEH MO0 BO3MOXKHOCTH BBIPAKaTh CaMyl0 CyThb COAEP)KAaHHUSI TEKCTa
CTaThH, KHUTH, JTOKJIaJa, TATeHTa U T. JI., & TO3TOMY OT HEero He TpeOyeTcs: HU
0c000r0 0J1ar03By4Hs, HU KaKUX-TM00 SMOITMOHAIBHBIX KAUECTB.

Bot moueMy 3aroysioBok MOJIHOI'O MUCHbMEHHOTO (TEXHUYECKOIo) Iepe-
BOJIa JIOJDKEH MEPEBOJIUTHLCS B MOCIEAHIO OYepelb C YI4ETOM BCEX 0COOEH-
HOCTEeH copepxaHusi opuruHana. M 3To ecTecTBEHHO, Tak KaK U3 MEPEBOJIOB
3aroJIOBKOB CTaTeil, MaTEHTOB, KHUT U T. JI. COCTABIIAIOTCS OmbOImorpaduue-
CKH€ yKa3aTeju, KapTOTEKH, KaTaJOru, CIIPAaBOYHUKH, UHJIEKCHI, TTOMOTat0-
M€ CHeHUaTUCTaM 0TOOpaTh i MPAKTUIECKOro UCTOIh30BaHMS MaTepura-
Jla COBEPIUICHHO OIPEAETICHHOTO COJACPKAHMUSL.

skoksk

PaccmoTpuM Tenepb NpakTUYECKH, KaK JEJaeTCsl NOJIHbIM MUChMEH-
HBIN [1EPEBOJI CTAThU B COOTBETCTBUU C OOBSICHEHHBIMHU ITPaBUIIAMH.

[IpounTaiiTe MOMENIEHHBIN HUXKE TEKCT U MPOCIIEAUTE ITAIbl PAOOTHI
HaJl HUM B miporiecce nepeBoja. ([ludpamu B kBaspaTHBIX CKOOKaxX Ha MO-
JISIX OpUTMHAJA IPOHYMEPOBAHbI a03allbl. )

ENERGY FROM THE SUN

[1] Our period of history is sometimes called the atomic age, but sci-
entists and engineers continue to investigate other new sources of
energy. During the past few years, there has been much interest in the
possibility of converting the energy of the sun into useful power.

[2] Radiation, the fuel for solar energy, is the radiation which the sun
transmits to the earth through some 92,500,000 miles of virtually empty space.

[3] The distribution of radiation intensity throughout the solar
spectrum tells us that the sun’s surface temperature is about 10,000°F. The
temperature of the sun’s interior is estimated to be 30,000°F.

[4] Solar energy is measured in terms of the heat produced when the
radiation falling on a surface is completely absorbed. The rate at which so-
lar energy reaches the earth’s atmosphere is known as the solar constant.
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[S] The radiant energy which reaches the outer fringes of our atmos-
phere is materially reduced by scattering and absorption before it reaches
the earth’s surface. On a clear day, at sea level, the direct radiation may
range from 250 to 320 BtU/ft’hr. The 30 to 40 per cent which is scattered
by dust and absorbed by air molecules, water vapor, etc., is not entirely
lost, because about half of it reaches the earth as diffused radiation. The
total usable solar energy is the sum of these two components. A concen-
trating collector, such as a solar furnace, can use only the direct radiation
which travels in straight lines and can be focused. A flat plate collector can
use both the direct and the diffused radiation. The total amount of radiation
which reaches a collector on the earth’s surface depends upon the number
of hours of sunshine per day, and the thickness and the thickness and na-
ture of the atmospheric path through which the sun’s rays must travel.

[6] Most of the inhabited areas of the world receive plenty of solar
energy to meet all of man’s requirements. The problem which the engineer
must solve i1s how to use this abundant supply of free income energy at
a total cost which is within our ability to pay.

[7] The large-scale industrial use of the sun’s power will become
a reality when the first solar power station comes into use on the sunny
Ararat Plain in Armenia.

[8] It will be the first solar power station in the world with a capacity
of 1,200 kw. The station is supposed to generate annually 2,5 million kw of
electric power and 20,000 tons of steam.

[9] The Ararat Plain has been chosen for the first station because of
its being one of the places with the greatest amount of sunshine: it is re-
corded to get 2,600 hours of sunshine a year. Each square yard of surface
gets well over 2,250 million calories of heat a year.

[10] We expect the solar station to look very different to the usual
power plant — no smoky chimneys, no giant dams.

[11] The unit will consist of an enormous circle with trees around it
to cut down the amount of dust.

[12] In the center there will be a 130 foot tower with a high pressure
boiler installed at the top of it. Around the tower 23 concentric circular
railway tracks are being built. Along them trains, automatically following
the movement of the sun, will pull 1293 large mirrors mounted on special
cars. The mirrors will always be directed towards the sun by means of
automatic relays thus reflecting the beams on the flat surface of the boiler.

[13] Other automatic devices, synchronized with the trains, will
adjust the angle of the boiler so that all these beams reflected from the mir-
rors fall on it perpendicular.
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[14] The sun’s rays will hear the water in the boiler from which
steam at a pressure of 30-35 atmospheres will be piped off to the 1,200 kw
steam turbine the same way as ordinary boilers operating with ordinary
fuel.

[15] The station will be able to operate only when the sun shines.
The sun’s rays falling upon photo-electric cells, the whole apparatus will
automatically go into operation.

[16] The power from the station will be used for operating irrigation
pumps on the local farms, and the waste steam from the turbines can be
used for providing ice. Hot water from the station stored in underground
reservoirs will serve the purpose of heating hot-houses and private homes.

Oran 1

[IpounTaB TEKCT, MbI BUJUM, YTO OH COCTOMUT U3 CICIYIOIINX YaCTEH:
OOBSICHEHUS TIPUPOJBI COTHEYHOW SHEPTHH, MEPEUUCIICHUS CIOCOO0B HC-
MOJIb30BAHUS €€ B HACTOsIIee BpeMs, ((OPMYIUPOBKH 3aa4l UCIIOJIb30BAHUS
COJIHEYHOM PHEPIruM B MPOMBIIIICHHBIX MaciliTabax, OMUCaHUsl YCTPOMCTBA
NIEPBOM B MHUPE COJIHEYHOW 3JIEKTPOCTAHIIMM, TPEINOIOKEHUS O croco0ax
HCIIOJIb30BaHMS BhIpaOaThIBAEMON CTaHIIUEH SHEPTUH U MATOTO Tapa.

Ho B cTrarhe ecTh HECKOIBKO MECT, HE BIOJIHE SICHBIX [IJI1 HECIIELNA-
JucTa. DTU MecTa OJAUYEePKHYTHI B TeKCcTe (cM. ab3anel 3, 4, 5,9, 12, 14, 15
u 16). Ot Mecta HEOOXOIUMO IIPABUIIBHO MOHATH (WM yOEIUTHCS B TOM,
YTO HAllle MOHUMAHHUE MX MO JOTaJKE MPABUIBHO) C TOMOIIBIO CIEIUaIIb-
HBIX UICTOUHUKOB UH(OPMAIIHUH.

Kpome Toro, B TekcTe MMEETCsl HECKOJIbKO HMUGPOBBIX aHHBIX, KO-
TOpbIE HYXHO OyJeT MEepPeBECTH B METPUUYECKYIO CHCTEMY MEp U BECOB.
DT0 MOXHO ObLIO OBI caENaTh U NO3XeE, HO YI00Hee ceiuac, yToObl TOUHEE
MOHSTH COJEP’KaHUE TEKCTa U YTOOBI HE 00paIlaThCa K OJHOMY M TOMY K€
pabouemMy UCTOYHUKY UH(POPMAIIMA HECKOJIBKO pa3 Ha BTOPOM JTarle.

Urak, nepBoe uucio, koTopoe TpeOyeT mepeBojia B METPUYECKYIO
cucremy, 310 92,500,000 miles [2].

[Ipome Bcero BOCHONB30BAaTHCS TaONMI[AMU B KOHIE «AHTIIO-
PYCCKOr0 MOJIMTEXHUYECKOTO cioBaps» nox penakuuein A. E. UepHyxuHa
(mpunoxkenue 1, Tadm. I1.1.1).

HamomuuMm, uyto 92,500,000 miles mo-pyccku mUIIETCS Kak
92.500.000 Muib (BMECTO 3amATBHIX — TOYKH), T. €. 3TO JEBSIHOCTO JBa C
MOJIOBUHOW MUJIJIMOHA MUJIb.

Ho Ttabnuiia HEe COAEpKUT IECITKOB MUJUIMOHOB MWJIb B KpaliHEM
aeBoM ctonbie. [loaTomy Haiinem 3HaueHne 92 MWIb B KMJIOMETpax, yBe-
anunM HageHHoe B 10 pa3, mepeHecs 3amsATyr0 BIPABO HAa OJWH 3HAK;
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HaWJeM KIJIOMETPOBBIM SKBUBAJICHT 5 MUJIb, CJIOKHUM €TO C TIEPBBIM YHC-
JIOM | TIepeHeceM 3alsITyI0 B MOJYYEHHON CyMMeE BIIPaBO Ha IISITh 3HAKOB
(mo yuciy Hyneut B 92,500,000 miles).

1480,60 + 8,047 = 1488,647 - 10°= 148.864.700 kM.

Ho Tak kak cTraThsi Hay4HO-TIOMYJSIpHAsi, TO MOXXHO OKPYIJIUThH J0
149.000.000 xm nim gaxe 110 150.000.000 kM.

Cnenytomiee uucio, Tpedyromiee neperoga — 10,000°F (mecsith Thi-
csid rpagycoB o @apenreiiry) [3] (mpunoxenue 1, tadn. I1.1.2).

B »T0i1 Tabnuie HanboJiblliee 3HaueHue TemnepaTtypsl no dapenreii-
Ty 5,000°.

Kazanoch Obl, HyHO JIUIIb YABOUTH COOTBETCTBYIOLIEE YUCIIO Tpaiy-
coB no Ienwscuto (2760 - 2 = 5520). Ho ato He Tak. Paccmorpute Tabmuiy
Oosiee BHMMATEIIbHO, W Bbl YBUJMUTE, YTO TAKOW HNPOCTOM 3aBUCUMOCTHU
Mexay mkanamu @apenreinta u Lenscnus HeT. 110aTOMY HY>XHO CUMTATh IO
dbopmyie

5
C=—(F-32).
9

Paccuuras, nmomyuum pesysbrar: 5.538 °C. Ha 3TOM k€ OCHOBaHWUH,
4TO W B MEPBOM cCiydae, MOXXHO OKpyruTh 10 6.000 °C (ompenensiTh
TEMIEpaTypy COJIHEYHOW mMOoBepXHOCTU N0 | rpamyca Heneno). Moxer
BO3HUKHYTh BOIIPOC: «3a4€M HYXHO ObUIO TaK TOYHO cUMTaTh? MOKHO
ObUIO ObI IPUHATH YJIBOCHHOE YHUCIIO IpaaycoB 1o Llenbcuio 3a SKBUBAJICHT,
BeJb pasHuLa Mexay 5.520 u 5.538 HezHauuTenbHa?». Jla, B HaleM ciayvae
3Ta pa3HMLa He3HauuTelnbHa. Ho HecoOnrofeHwe mnpuHIMNa MepeBoja
TEMIIEpaTypsbl U3 rpaaycos kaisl DapeHrenta B rpaaycel MWKaibl Llenscus
(1 HA0OOPOT) B APYIrOM CiIy4dae MOXET JAaTh OYEHb OOJIBLIYIO OIIMOKY.
Hanpumep, ecnu yBenumuuth uncio rpagycoB no dapenreity ¢ 33° go 66°,
T.€. BJABOE, TO COOTBETCTBYIOLIEE YHCIO TpaaycoB mno Llenbcuro
yBennuures B 36 pas!

[lepeBeaem takum ke crnocodoom 30,000,000 °F [3] B Temmneparypy
no [enbcuro. [Tonyunm npubnusutenbHo 15 MiIH rpaiycos.

Crnenyroiiiee unciio juist neperoja — 250-320 BtU/ft* - hr [5].

B crnmcke cokpaiiieHnii Toro xe cioBaps win B «CloBape aHTJIMMCKUX
1 aMEepPUKaHCKMX COKpallleHUi» Haxoaum, uro BtU — 310 OputaHckas Temn-
noBasi enununa (bTE), paBuas 0,252 xunmokanopuu; ft — ¢yt (0,3 metpa);
hr — gac. Takum oOpa3om, Ham HyxkHO miepeBectd bTE/ kB. ¢yt - wac
B KKal/M” - yac (mpunoskenue 1, ta6i. I1.1.3).
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B 310i1 Tabmuie 3aBucUMOCTb npsiMast. [103ToMy HaXOmM IECSITUUHBIN K-
uBastenT 25 BTE/kB. dyT - yac u ymHokaeM Ha 10 : 37,675 kxaw/mM’ - gac - 10 =
= 376,75 kkan/m” - yac. Tak e HaxomuM skBuBaneHT 320 BTE/kB. dyT - yac.
[Tonyuaem 482,24 KKaJ/M” - Jac. OxkpyrsieM 70 JECATKOB (KaKk B OpPUTHHAIIE).
Homygaem: 380 — 480 kxaix/m” - gac.

B otphiBKe TeKkcTa, TOMEIIEHHOM Ha TOJIIX udpoit [9], ecth mepeBo
mep: «Each square yard of surface gets well over 2,250 million calories of
heat a year», 1. e. 2.250 miH kajmopuii Ha KB. sipa B roa. CremoBarenbHO,
HY>KHO TIEPEBECTH KAJIIOPUH HA KB. AP B KAJIOPUU HA KB. METP.

CmoTpum TabIUIIBI TIEpEeBOJIa KB. SIPAOB B KB. MeTpbl. CocTaBisieM
MPONOPLHIO U, OKPYIJIsis, morydaeM 2.700 MIIH Kamopuil Ha KB. METP.

Crnenytoree uncio aist nepeBoga — 130 pynToB [12] (mpumokenue 1,
tabmn. I1.1.4).

Haxomum mo Ttabnune 3nadenue B Merpax: 100 ¢yt = 30,480 wm;
30 byt = 9,144 m. Utoro 39,624 m. Oxpyrasem no 40 metpoB. Hamomuna-
€M, YTO BCE OKPYIJICHHS] Mbl IPOU3BOAUM TOJBKO MIOTOMY, UYTO CTAaThsl Ha-
YYHO-TIOIYJISIPHAS.

3amMeTuM, 4TO TIEPEBOJIUTh CTApPhIC AHTJIMUCKUE U aMEPUKAHCKHUE ME-
pbl B METPUYECKHE HYXHO B CIIy4a€ Hay4YHBIX, TEXHHUUYECKUX M HAy4HO-
MOMYJISIPHBIX TEKCTOB, HO U MPH MEPEBO/JIC NOJIUTEXHUYECKON U COBPEMEH-
HOW XYJIO)KECTBEHHOM JIUTEPATYPbI. MICKIIOUEHNE COCTABIISIIOT TOJIBKO XY-
JI0’KECTBEHHBIE MPOU3BENICHUS, CIOKETHI KOTOPBIX OTHOCATCS K BPEMEHAaM,
Korja Obljla HEM3BECTHA METpPUYECKas CHUCTEMa, WM B KOTOPBIX CTaphie
VI MHOCTPAHHBIE MEPbI UCIIOIb3YIOTCSI YMBIIIJIEHHO, JJI CO3aHUs OIpe-
JEJIEHHOTO KOJIOPUTA.

OcranbHbie 1TU(POBHIC TaHHBIC HAIIEH CTaThU HE TPEOYIOT MepeBoia
B METPUYECKYIO CUCTEMY.

* %k Xk

Bepnemcs Temepp K MecraM TEKCTa, TPEOYIOIIMM  HEKOTOPOM
CHEUAIBHOM MOATOTOBKHU JJIs1 TIPABUJIBHOTO TIOHUMAHKS M BOCIPOHM3BEICHUS
COZICP KaHMSI.

[3] The distribution of radiation intensity throughout the solar spec-
trum tells us that the sun’s surface temperature is 10, 000°F. The tempera-
ture of the sun’s interior is estimated to be 30,000,000 °F.

B sToM abG3ame nBa CIOXKHBIX JJIS ITOHUMAaHUS CIOBOCOYCTAHUS:
radiation intensity u solar spectrum.

DTO CBOOOAHBIC COUYETAHMS, 3HAUCHUE KAKJIOTO M3 KOTOPHIX SBIISCT-
Csl CYMMOU 3HAQ4YeHHH WX KOMIIOHEHTOB. DTO MBI Y3HAaEM W3 JBYSI3BIYHBIX
OOIIMX W CIICNHAIBHBIX CIIOBapeH, MpUYeM «AHTIIO-PYCCKUH MOTUTEXHH-
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YECKUA CJIOBaph» JAaeT JJIi BTOPOTO COYETAHUS TOTOBBIA JKBHBAJICHT,
TaK)Ke SBIAIONIMICS CBOOOJHBIM CJIOBOCOYETAHUEM — «COJHEYHBIN
CHEeKTp». PycckuM 3KBHBaJICHTOM TMEPBOTrO COueTaHMsl OyAeT, €CTeCTBEH-
HO, MHTEHCUBHOCTh W3JIyUYCHHUS», WIH «IHEPTUS U3TydeHHs». Toraa Mbl
MOKEeM TepeBecTu Bech ab3all Tak: «Cyas Mo pacnpenesieHUI0 SHEpPTrUu
B COJIHEUHOM CIIEKTpPE, MOBEPXHOCTh COJHIIA MMEET TEeMIIEPaTypy OKOJIO
6.000 °C. B Henpax coJiHIIa TeMIeparypa JOCTUraeT 15 MiIH rpagycoBy.

Kazanocs Ob1, Bce xopomo. Ho go0pocoBecTHbIN NEPEeBOAUUK 0O0S-
3aH eule yoeauTbesi B TOM, YTO CIIOCOO OMpEACNICHUs TeMIepaTypbl IMO-
BEPXHOCTH COJIHIIA MyTEM HW3YUYEHHUs pacIlpeiesiCHHs] YHEPTUUd B COJTHEY-
HOM CIIEKTpPE JEHCTBUTENBHO CYIIECTBYET. 3aMEThTE, €My HE BaXKHO 3HATH
JIOCKOHAJIBHO, B YEM 3aKJIIOYAETCs 3TOT croco0. BaXkHO TONBKO 3HATH, CY-
IIECTBYET JIM OH BOOOIIE, YTOOBI HE MOIMACTh BIPOCAaK. B aToM — rimaBHOE
OTIIMYUE PadOThl MEPEBOTUMKA OT PaOOThl CHEIUATUCTA CO CIECIHATBHON
JIUTEPATYPOU.

NneMm, cornacHo cxeMe, OT SHUUKIONEINYECKUX CIOBapeu K SHIIMK-
noneausim. Haxoaum crateio «Connue» B BCO. Uurtaem (¢ nmpomyckamu,
T. €. HOBEPXHOCMHO):

CousHlle — razoo0pasHoe packajeHHOoe HeOecHoe Tejo... Bennunna
cpennero paccrosius ot 3emiu 10 C. CocraBnsier 149,50 muiH km... Me-
poii cymmapHoro uznyuenus C. siBasiercs conneynas nocmosinnas (Cum. ...)
...Pacnipenenenue sneprun B crekrpe C. B 00IMX YyepTaXx COOTBETCTBYET
pacnpe/ieIeHUI0 SHEPrur a0COIIOTHO YEPHOTO TeJa... IPU TeMIepaType
ok. 6000° (abc.). TemnepaTypa COJIHEUHOM MOBEPXHOCTH, OMpPEACIICHHAs
U3 3HAYEHHUS COJIHEYHOM MOCTosiHHOM, paBHa 5700° (T. H. 3¢ dekTuBHAS
TeMIEpaTypa)...».

Jl71st mepeBoAUMKA 3TOTO IOCTATOYHO. SICHO, YTO TaKo#l Croco0 €CTh.
Kcratu, Mbl HallM MOATBEPKICHHUE HAIIEMY pacueTy PacCTOSIHUS OT 3eM-
mu 1o ConHua.

Wtak, Hail ab3ail MOHAT MPaBUIIBLHO.

[5] 3neck y Hac Tpu CBOOOIHBIX (CyAsl MO CIOBApsiM) TEPMHUHOJIOTH-
YecKUX clloBocoueTaHus: concentrating collector, solar furnace, flat plate
collector. CiioBapu He JalOT HaM TOTOBBIX PKBHBajJeHTOB. Ho u3 Tekcrta
SICHO, YTO PeYb MJIET O KaKUX-TO yCTPONCTBAX, UCIONB3YIOMIUX MPIMOE H
paccessHHoe manmydenue conHi@a (direct and diffused radiation). CnemoBa-
TEJIHHO, HAM HYXXHO OOpaTHUTHCS K CIEIUAIbHBIM HCTOYHUKAM WH(MOpMa-
IIUH, PAaCCKa3bIBAIOIIUM 00 YCTPONCTBAX JJIS WCIIOJIb30BAHUS COJTHEYHOM
9HEpruu. B sHIMKIONEIUU MBI HAXOJIUM OMKMCAHUE TOJBKO OJHOTO TAKOTO
YCTPOMCTBA.
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[IpocMarpuBas crielMaibHYIO JUTEPATypy, HAXOJUM OIKUCAHUE BhI-
COKOTEMIIEPATYPHOW COJIHEUHOW MEYM JIJIsl TUIABKU METAJUIOB, MOJIyYEHUSI
0C000 YUCTHIX XUMUYECKUX BEIIECTB U MNOJYIPOBOJHUKOBBIX MAaTEPUAJIOB.

D10 mapaboiuyecKkoe 3epKano, B (HOKyce KOTOPOTO IMOMEHIAIOTCS
MaTepualibl, HarpeBaeMbI€ JIydaMH COJIHIA, MAJAI0IMMHU HA 3€pKajio U Ha-
MpaBIIEMbIMH UM B OJHY TOYKY. IJTO, OYEBHJIHO, U €CTh concentrating
collector.

A BOT omucaHue€ JApPYyrod YCTaHOBKHM, HE MUMEIOIIEH COOMpAaIOIIEro
3epKajia U MO3TOMY KMCHOJIB3YIONICH HE KOHIEHTPUPOBAHHOE, a PACCEsH-
HOE U3YUYCHHUE.

OT10, 0OYEBUIHO, TO, UTO B HaIlleH cTaThe Ha3biBaeTcs flat plate collector.

WTak, npuxoauM K BBIBOIY, YTO CYLIECTBYET IO MEHBIIEH MeEpe JBa
BHJIa YCTAHOBOK JIJISl UCTIOJIb30BAHUS COJTHEYHOM SHEPIUU — YCTAHOBKM THIIA
COJIHEYHOM MEYM U YCTAaHOBKM THIIA COJIHEUHBIX BOJIOHArpemateneil. bosee
OOIIMX Ha3BaHWM JJI1 YCTPOMCTB KaXKJOrO THIA B CIIEHUAIBHOMN JIUTEpaType
He Bcrpedaercs. CleoBaTeNbHO, €CIM HEOOXOIUMO, Mbl MOXKEM BBECTH
CBOM TEPMHUHBI i1 0003HAYEHHUS ITUX YCTPOMCTB MO TPaBHJIAM, PacCMOT-
PEHHBIM B MPEbIAYILIEH rT1aBe. Mbl MOKEM HA3BATh, HAITPUMED, YCTPOUCTBA
NEPBOrO TUMA (POKYCHPYIIIUMHU COJHEYHBIMH YCTAHOBKAMM, A YCTPOU-
CTBa BTOPOT'O THIMA — MJIOCKMMH COJTHEYHBIMH HATPEeBATEJISIMH.

B [12] u [14] umeeTcst 1Ba CBOOOIHBIX TEPMHUHOJIOTHYECKUX COYETA-
ausa: high pressure boiler u steam turbine, T. €. «KOTEJI BBICOKOTO J1aBJiE-
HUSD U «T1apoBasi TYpOUHA.

N3 Tekcra sICHO, YTO ATO arperaThl TEIUIOBOW 3JIEKTPOCTAHIIMM, TO-
TOMY MOKE€M MPOBEPHUTH MPABIIBHOCTH (DOPMBI HAIITUX SKBUBAJIEHTOB TIO
OMMCAHUIO TEIJIOBOW JJIEKTpOocTaHIUM B «KpaTkoM NOJIUTEXHUYECKOM
cioBape». CTaTbu C HaA3BAHUEM «TEIUIOBAsl 3JIEKTPOCTAHIIUS HET, HO €CTh
npyrue cratbi: « TOL», « TermnmoanexkrpoueHTpanby», «KorenbHas ycTaHOB-
ka», «IlapoBoit kotenm», «IlapoBas TypOuHa)», OMUCHIBAIOIINE B COBOKYII-
HOCTH YCTPOMCTBO TEIJIOBOM DJIEKTPOCTAHIMU U €€ YaCTEM.

IIpocMoTpeB 3TU cTaThu, YOEKIaeMcCs, UTO TEIUIOBasi 3JIEKTPOCTaH-
Ys JEHUCTBUTEIBHO COCTOMT M3 MapoOBOr0 KOTJIAa (BBICOKOTO JABJICHMS),
MapoBOM TYPOWHBI M JAPYTUX YCTPOMCTB, KOTOPBIE HAC YK€ HE MHTEPECY-
10T. Ce0BaTeNbHO, HAIIIM 3KBUBAJICHTHI TPABUIIbHBI.

[12] Automatic relays. 910 cBOOOJHOE TEPMHHOJOTHYECKOE COYETA-
HUe. Pycckuil SKBUBaJIEHT — «aBTOMaTHYECKUE pesie». Eciu Bbl HE 3Haere,
YTO TaKOE€ peJie, TO HY)KHO 0053aTeIbHO MTOCMOTPETh 3TO CJIOBO B «KpaTkom
MOJINTEXHUYECKOM cJioBape». BOT orpezneneHrne 3TOro TepMHUHA COTJIACHO
cioBapito: «Pene — mpubop, KOTOPHIH aBTOMATHYECKHU IO/ BIMSHUEM pa3-
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JUYHBIX (PAKTOPOB (TOKA, TEMIEpaTypbl, CBETA U T. I1.) 3aMbIKaeT WK pa3-
MBIKA€T HEMOCPEACTBEHHO KOHTPOIUPYEMYIO UM JIEKTPUUYECKYIO LIETIBY.

Kcratu, c10B0O aBTOMaTH4eCKHM B 3TOM OIPEICICHUU JI€JAeT W3-
JUIIHUM YIOTpeOJEHUE CIIOBA «aBTOMATHYECKUE» B COUETAaHUU ABTOMA-
THYeCKHUe peJie (Bce pesie aBTOMaTHYECKHUE).

[15] Photoelectric cells. 9To0 HECBOOOAHOE TEPMHHOJIOTHICCKOE CO-
YETAHUE U MO3TOMY «AHIJIO-PYCCKHM NMOJUTEXHUYECKUN CIOBaph» Cpasy
JTAET TOTOBBIN YKBUBAICHT: «(POTOITEMEHTY.

[16] Lrrigation pumps. 9T0 cBOOOHOE COYETaHHE, Te irrigation 03-
HAYaeT HUPPUTALMIO, HUCKYCCTBEHHOE OpPOIICHHE B CEJIBCKOM XO3SHCTBE
(cm. «KpaTkuit mONMUTEXHUYECKUM CIIOBAPHY).

Crnenyromiee MeCTO MOXET BbI3BaTh HeAOyMeHue: «...the waste
steam from the turbines can be used for providing ice», T. €. «oTpaboTaH-
HBII Map U3 TYpOMH MOKHO MCIOJIb30BaTh JUIsl MPOU3BOACTBA Jibaay. Jlen
U3 TopsAYero napa? A nmoyeMy He IpOCTO U3 XOJ0AHOMW Boawl? HyxkHo mpo-
BEpPUTH, CYIIECTBYET JIM CIOCOO TMOJMYyYEHMs JibJla U3 BOASHOTO Tapa,
U, KCTaTH, y3HATh (3TO yXKe il ce0s1), KaKOW B 3TOM CMBICIL.

Haxonum B BCO craThio «X0J0AWIBHBIE MAIIMHBD), U3 KOTOPOM y3-
HAeM, 4TO CYIIECTBYIOT NApOCTPYUHBIE (MAPOIKEKTOPHBIE) XOIOANIBHBIE
MalIuHbI, KOTOPbIE «...pa00Tal0T OOBIYHO HA BOJSHOM Iape, HO MOTYT
MPUMEHSTHCS U IPYTUE XOJIOAUIbHBIE areHThI».

B cnenuanbHOM nmuTepaType HaXOIUM MOAPOOHOE OIMUCAHHE Mapo-
KEKTOPHOM MAaIIUWHbI U YKa3aHUE Ha TO, YTO TAKUE MAIIIMHBI BHITOIHO HC-
M0JIb30BATh TaM, I/ie €CTh MHOT0 0TPA0OTAHHOI0 Mapa.

Couetanme hot-houses, ecnmu mpeHeOpeub aedrcoM, MOKHO OIIIH-
OOYHO MPUHATH 3a CBOOOJHOE, MEKy TEM KaK 3TO HE TOJIBKO HE CBOOO-
HOE COYETAHUE, HO, [0 CYTH JIeJIa, IPOCTO OJHO CJIOBO, COOTBETCTBYIOIIEE
PYCCKHM CJIOBaM «OpaHKepes», «TeIUIUIa» (CM. OOLIMNA aHIJIO-PYCCKHUI
CJIOBaph).

I1. PEOEPATUBHBIN TEPEBO/I

[Ipexie ueM roBopuTh 00 OCOOEHHOCTSX M TIPaBWIIax pedepaTHBHO-
ro TepeBoja, HEOOXOAMMO eIle pa3 HAMOMHHUTH, YTO OCHOBHBIM BHUIOM
TEXHUYECKOTO MEePEeBO/Ia SABIISICTCS MOJHBINA MMChbMEHHBIN TiepeBoa. Bee oc-
TaJbHbIE BUbl TEXHUYECKOTO TMEPEBOJAa €CTh €ro NMPOU3BOAHBIC, €ro CO-
KpallleHHbIe BapUaHTHI. JTH BUIBI TIEPEBO/IA UCIIOIB3YIOTCS B TPOIIECCE
oOMeHa Hay4YHO-TEXHHYECKOM MHpopmaruen st 00pabOTKU MaTepHAaIOB,
KOTOpbIE HE TMOMAJICKAT HEMEIJIECHHOMY MPAKTUYECKOMY HCIOJIb30BAHUIO,
HO HWMCIOT OMPEIEICHHYIO0 MPAaKTUYECKYI0 M IMOTSHIMAJIBbHYIO IIEHHOCTH
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TUTst ”H(OPMUPOBAHUS CHICITUATMCTOB, paboTarmux B chepe HayKH U TeX-
HUKH, pAOOTHUKOB MAaTEHTHOM CITy>KObI, peIlIatolIuX MPAaBOBbIE BOMPOCHI, a
TaKKe ISl 1IeJIe HaKaIlJIMBaHUs M CUCTEMaTU3allMy MOCTYyMNarolen n3-3a
pyOexa HayqIHO-TeXHUYECKON nH(pOpMaIny.

OaHuM U3 TaKUX COKpAIICHHBIX BAPUAHTOB MOJHOTO MUCBMEHHOIO
nepeBoia siBisieTcs: peepaTUBHBIN MTEPEBOI.

HaszBanue «pedepatuBHbIN MepeBOA» MPOUCXOIUT OT CJIOBa «pede-
pat». Pedepar — 3T0 KpaTKoe M3JI0:KeHHE CYHIHOCTH KaKOro-Jinbdo BO-
npoca. B o01acTu TeXHUYECKOTO MEPeBO/Ia ONMPEACIUINCh TpU (POPMEI CO-
cTaBlieHUs pedepara, KOTOPHIM COOTBETCTBYIOT TPU CaAMOCTOSITEIBHBIX
BHJIa TEXHUYECKOTO MEPEBOAA!

a) pepepaTUBHBIN EPEBO/T;

0) mepeBo/1 TUMA «AKCIpecc-uHGOPMaLIUIY;

B) CUTHAJIbHBIN MEPEBOJI TJABHBIX MYHKTOB (DOPMYJIBI M300pETECHUS
(mepeBoj mMaTeHTHBIX pedepaToB).

PedepaTuBHBIi IepeBO] — 3TO MOJIHBIA MUCHMEHHBIM MEPEBOJI 3apa-
Hee OTpa0OTaHHBIX YaCTEH OpUTHHAJA, COCTABIISIFOIIUX CBS3HBIA TEKCT.

Kak npaBuio, pedepatuBHbIN TIEPEBOJ JOKEH OBITh 3HAYUTEIHHO
Kopoue opuruHaina (pa3 B 5—10 u 0osee), To, Kak B mporiecce padoThl HaJ
pedepaTUBHBIM TIEPEBOAOM TpPeOyeTCs BBIBOJ (BHIOPOC) BCel M3OBITOUHOM
uH(popMaIuu, KOJIMYECTBO KOTOPOM MPEXkKJE BCEro 3aBUCUT OT XapakTepa
OpUTHUHAJIA.

ITon xapakTepoM OpUrMHaJIa TOHUMAKOT BaXHOCTh U JIOCTYIHOCTD
U3JIaraeMoro Marepuania, a TakkKe MaHepy HM3JI0KEHHUs, HalIpUMEp MHOTO-
CJIOBHOCTb, JIJAKOHUYHOCTb, CKJIOHHOCTh K TOBTOPEHHSIM, OTCTYIUICHUSM
U DKCKypCaM B CMEXHbIE 00JIACTH.

PabGora Ham pedepaTUBHBIM MEPEBOAOM COCTOUT U3 CIIEIYIOLIUX
ATAIOB:

1. IlpenBapuTenbHOE 3HAKOMCTBO C OPUTHMHAJIOM, MPOCMATPUBAHUE
CHEIUATIBLHON JIUTEpaTyphbl IJIsI O3HAKOMJICHUSI C JaHHOW O00JacThio U €e
TEPMHUHOJIOTUEN, BHUMATEIIBHOE UTEHUE BCETO TEKCTA.

2. PazMeTka TekcTa ¢ MOMOIIBIO KBaJAPATHBIX CKOOOK NIJIsi MCKITIOYe-
HUS €r0 BTOPOCTENEHHBIX YACTEW U MOBTOPEHUIN (MCKITFOYaeMBbIE YacCTH
TeKcTa OepyTCsl B CKOOKH).

3. UreHune OCTaBIEHHBIX MECT M YCTpaHEHHUE BO3MOXKHBIX JHCIIPO-
MOPLMK U HECBA3HOCTH.

4. ITonHbli MMCHMEHHBIN MEPEBOJ YACTH OPUTHHANA, OCTABIIEHCA 3a
CKOOKaMM, KOTOpast JOJIXKHA MPEICTABIATh COOON CBS3HBIM TEKCT, MOCTPO-
€HHBIN 10 TOMY K€ JIOTHYECKOMY IUIaHY, YTO U OPUTHHAI.
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Ilpumeuanue. Ecnu B opuruHane UMEIOTCS YEPTEXKU, PUCYHKH U IPYTOM MILTIO-
CTPAaTUBHBIA MaTepuall, TO MEPEBOAYMK OTOMpaeT HamOoJiee Ba)KHbIE U MOAPOOHO
00BsCHAEMbIE B TEKCTE WILTIOCTPAIIMHU U YKa3bIBA€T MECTO B TEKCTE CBOETO MEPEeBO/a,
I7ie JoJKHA ObITh TIOMEIEHAa Ta UM MHas KOMUS WILUIIOCTpAlH, HallpuMep, ¢ OMO-
HIBIO MPSIMOYTOJIBHUKA, B KOTOPOM 0003Hau€Ha CTPaHMIIa U HOMEP PUCYHKA.

3aganue

[Ipouunraiite nomeniaemyto Huxke crtatbio «The Photographs from
Mariner IV» u uzyuure ee pazmerky. O0paTuTe BHUMaHHUE — 32 CKOOKaMU
OCTaBJICHO TOJIBKO TO, UTO SIBJISIETCS CaMOW CyThIO CTaThH, T. K. pedepar —
KpaTKO€ U3JI0KEHNE CYIIHOCTHU BOIIPOCA.

Chopmynupyiite cooOpakeHus, 10 KOTOPHIM MCKIIIOYeHa nH(popMa-
1M1, COACPKAIIAsICs B 4YaCTAX TEKCTa, 3aKJIIOUYEHHBIX B KBaJpaTHbIC CKOOKHU
U TIOMEUEHHBIX HHU(pPaMHU, CTOAIIUMH PSIIOM C 3aKPBIBAIOIICH CKOOKOM
(HETMOMEUYEHHBIC YaCTH HE TIPEACTABIIAIOT TPYAHOCTH IS HCKITIOUCHUS).

Ipumeuanue. OcTaBieHHas UTsl IEPEBO/A YaCTh OPUTHHANA KPATKO W3JIaraeT
€ro CyTh 1O ClIeyIolieMy IiaHy: 1) o0bekThl Ha Mapce, peACTaBISIONINE 0COObII
uHTepec s pororpadupoBaHusi; 2) MOATOTOBKA K AKCIIEPUMEHTY M 000PY/I0BaHHE;

3) mporiecc ¢oTorpadupoBaHus U Nepeaada n300pakeHus Ha 3eMiTto; 4) pe3yabTaThl
IKCIIEPUMEHTA U BHIBO/IHI.

OTOT IJIaH COOTBETCTBYET OOIIEMY IUIAHY CTaTbH.

[lepeBoay He mojyieKaT BTOPOCTENIEHHBIE YaCTH CTaTbU: HECYIIECT-
BEHHbIE NOJIPOOHOCTH, ONMKMCAHUE MPEJIBAPUTEIBHBIX 3KCIEPUMEHTOB, Ba-
PUAHTOB CHCTEM, OTCTYIUJIEHUS, CCBUIKM Ha Apyrue paboThl, HE OTHOCH-
IIMECS HEMOCPEJICTBEHHO K COJEPKAHUIO DKCIIEPUMEHTA, PAaCCyKICHUS
O HEHCIMOJIb30BAaHHBIX BO3MOKHOCTSX U T. [I.

THE PHOTOGRAPHS FROM MARINER 1V
BY Robert B. Leighton

[It seems likely that in the 350 years since the telescope was invented
more time has been devoted to viewing and photographing mars than any
other planet. The reason is that Mars is the only planet (apart from the
earth) on which it is possible to perceive permanent surface markings. The
spacecraft mariner IV made 22 photographs of Mars that represented an
improvement in optical resolution over earlier photographs.

At the 15 to 17-year intervals when Mars makes a particularly close
approach to the earth (a distance of some 35 million miles), its disk is
about a 70tn the diameter of the moon as it 1s seen from the earth, or about
half the size of a typical lunar crater. Within the compass of this tiny area
three centuries of astronomers have given specific names to dozens of
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surface features. The most prominent of all, first shown in a drawing made
by Christian Huygens in 1659, is Syrtis Major, which in shape and location
somewhat resembles the terrestrial subcontinent of India. Syrtis Major ac-
tually projects into the northern hemisphere of Mars, but according to as-
tronomical custom photographs of Mars are usually printed with the Mar-
tian south pole at the top; hence Syrtis Major appears to point down.](1)

The most widely discussed features of Mars are of course the
«canalsy — those straight-line markings that are firmly vouched for by
many leading observers of the planet, and just as firmly doubted by others.
[Because fine detail on Mars is continuously shifted in and out of focus by
thermal inhomogeneties in the earth’s atmosphere, the canals have been
particularly difficult to capture on photographic plates. Nevertheless,
photographs do provide some evidence for their existence. ]

Concerning other features of Mars there is no dispute. Photographs
show clearly that something resembling an ice cap forms first on one pole,
then on the other, [as the inclination of the planet’s axis to the plane of its
orbit around the sun produces summer and winter seasons. The polar cap
slowly disappears with the coming of the Martian spring. Because the at-
mosphere of Mars is exceedingly thin (as has been verified by the occulta-
tion experiment performed by Mariner IV), it is somewhat difficult to
believe that it contains enough water vapor to give rise to a polar cap with
such whiteness and such slow rate of retreat. It has been suggested,
however, that the polar caps may consist not of frozen carbon dioxide, an
alternative that seems much more in keeping with what is known about the
composition of the Martian atmosphere.] (2)

With the changing seasons there are also apparent changes in the
coloration of dark regions [such as Syrtis Major]. The observed color is
reported to range from yellowish brown to blue-green. Infrared photogra-
phy and other tests demonstrate conclusively that the blue-green color is
not due to the presence of chlorophyll. [The color change may represent
a purely inorganic phenomenon, for example a change associated with
alterations in the degree of hydration of certain minerals.] (3) Finally, in
addition to the «canals», polar caps and color changes, there are clearly
discernible disturbances in the Martian atmosphere that appear to be clouds
and dust storms. [After such disturbances there are often pronounced
changes in the visibility of the planet’s surface features, and over the years
certain features change in shape and color.
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THE ORIGINAL OF THE PROGRAM

My own interest in mars dates back about a dozen years, when I
devised a simple technique that I hoped would stabilize the image of a
planet while it was being photographed.] During the summer of 1956,
when Mars made its last close approach to the earth, I took hundreds of
color pictures of the planet [on 16-millimeter film, using my stabilizing
technique in conjunction with the 60-inch reflecting telescope on Mount
Wilson. As luck would have it, a large dust storm developed midway
through the most favorable picture-taking period and partly frustrated not
only my efforts but also those of astronomers at other observatories. |

A few years later, [when the National Aeronautics and Space
Administration, working through the Jet Propulsion Laboratory of the
California Institute of Technology, began to plan spacecraft that could
carry out missions to the nearby planets, it was natural for some of us at
Cal Tech to consider the possibility of taking close-up pictures of Mars.
Accordingly Bruce C.] Murray, [Robert P.] Sharp and I proposed
[to NASA] that Mars be photographed by a television camera placed
aboard a spacecraft.

[The proposal was accepted in 1962, and we were invited to develop
our ideas in collaboration with the technical staff of the Jet Propulsion
Laboratory. The spacecraft then being designed for a mission to Mars at
the next favorable opportunity — 1965 — was known as Mariner B. This was
to be a spacecraft weighing from 1,200 to 1,500 pounds launched by an
Atlas — Centaur vehicle. When the liquid-hydrogen-fueled Centaur ran into
delays,] (4) the mission was [recast] to make use of an Atlas — Agena
launch vehicle, which could send [only about a third as third as much
weight] to [the vicinity of] Mars. [The craft for this mission, designated
Mariner C, ultimately became the successful Mariner I'V.

For the heavier Mariner B we had planned to use two television cam-
eras, one to provide 20 close-ups and the other to provide 20 views in two
colors (red and green) of the entire disk of the planet. The close-up pictures
were to have had a resolution of one kilometer and the full-disk pictures
a resolution of five kilometers. This resolution was to have been achieved
by using a television system that recorded 160, 000 (400 by 4000 picture
elements per frame. The whole system of two cameras would have
weighed about 50 pounds.

When the television system had to be redesigned for Mariner C,
we were limited to about 30 pounds, including the tape recorder needed for
data storage. Because this reduced the data-storage space to about 10
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percent of the space originally available, we were obliged to settle for] one
camera and a television system that recorded [only] 40,000 (200 by 200)
picture elements per frame. [The camera selected had a focal length inter-
mediate between the focal lengths of the two cameras originally planned
and could resolve surface features of one or two kilometers.] The [specific]
focal length selected, 12 inches, was determined by the fact that it was as-
sumed [for planning purposes] that the distance between the spacecraft and
Mars when the pictures were being taken would be between 12,000 and
15,000 kilometers [(7,500 and 9.300 miles).]

The other characteristics of the camera system followed from the
resolution desired, the focal length and the sensitivity of the [Vidicon]
television picture tube. The shutter aped had to be held to a fifth of a
second or less in order to limit blurring of the image caused by the space-
craft’s motion of four or five kilometers per second with respect to Mars.
The light sensitivity of the television picture tube then established that the
aperture had to be about an eighth of the focal length, [giving a focal of
f/s.] To obtain the optical system [we needed within the prescribed limits
of weight and size — and with optimal components that had proved them-
selves in space flight]) — we selected a reflecting telescope [of the
Cassegrain type] with an aperture of 1.5 inches [(see top illustration at
right). The development of the entire television system was handled by
engineers of the Jet Propulsion Laboratory.]

To transmit the pictorial data back to the earth [various signaling
schemes were considered. One sophisticated scheme involved data
compression, in which only a change of intensity from one picture element
to the next would be transmitted. We also had to decide whether to transmit
the signal in analogue or digital form. (Ordinary television signals are
transmitted in analogue form.)

Experience had shown that the best way to send a weak radio signal
through space in the presence of background noise is to use a signaling
method known as pulse-code modulation. In this signal-coding method the
output of an electrical device, whether it be a thermometer or a television
camera, is coded into a sequence of «bits», or binary digits made up of 0’s
and I’s, that represent a particular level of intensity. Accordingly] the
output of the Mariner IV television camera was translated into a six-bit
code that identified the brightness of each picture element [on a scale that
had 64 steps from full white. The 64 steps of the sequence ran from 0 to
63.] A sequence of six I's represented full black, or no light at all; a
sequence of six 0’s represented full white, or maximum light. To encode
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the information contained in 40, 000 picture elements therefore required
240,000 binary digits. These were transmitted back to the earth at the rate
of 8'/; bits a second. The total transmission time for a single picture should
have been eight hours; [in actuality 8%/ house were required because a
small amount of extra information, such as that required for synchronization,
had to be sent with each picture.

In an effort to obtain information about the surface coloration of
Mars we designed the television system to take overlapping pairs of pic-
tures, with one member of each pair being taken through a green filter and
the other through a red filter. A wheel carrying four filters, alternately red
and green, was arranged to rotate 90 degrees after each exposure, thus
producing a sequence of pictures alternately red and green. To have
recorded all these pictures, however, would have used up all the data-storage
capacity long before the television scan path had crossed the planet. To
stretch out the sequence and yet have some pairs of overlapping colored
pictures, every third picture was omitted from the stored sequence. Hence
the overlapping pairs of pictures followed the sequence green-red,
red-green, green-red and so on.

Although] (5) the system was provided with automatic gain control
to adjust for changes in the brightness of the Martian surface, [the gain
adjustment could function only after the first picture had been recorded on
the face of the Vidicon tube and had been scanned electronically. Furthermore,
in order to keep the gain control simple and not run the risk of a large error
in correction between pictures, the gain correction was made only on the
basis of the green image and then was limited to a gain change, up or
down, of only one step, representing a factor of three. This meant that we
had to estimate the exposure rather accurately for the first picture or
several of our precious pictures might be wasted before the gain-control
system could make the corrections. Even after we had gone through the
calculations several times we could not feel satisfied until the system had
been tested on some real object, illuminated by the sun itself, outside the
laboratory. The moon seemed an ideal subject; its reflectivity, compared
with that of Mars, is known with considerable certainty. Accordingly we
attached the Mariner IV camera-and-television system to the 60-inch tele-
scope on Mount Wilson and checked its operation as we scanned a less
than full moon from its bright side across the terminator to the dark side.
The test not only confirmed our calculations but also increased our
confidence in the operation of the whole system.
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THE PATH PF THE PHOTOGRAPHS

Meanwhile we had also discussed among ourselves and with trajec-
tory experts at the Jet Propulsion Laboratory the question of what regions
of mars to photograph.] We knew that if everything functioned perfectly
we would at best be able to photograph about I percent of the planet’s en-
tire surface. We concluded that the best scan paths were those that crossed
the largest number of light and dark regions. Naturally we were also anx-
ious to photograph regions in which canal-like markings had most consis-
tently been reported. [Finally, we wanted the camera to view the side of the
planet including Syrtis Major in at least some of its pictures. ]

The needs of the television experiment were not the only ones,
however, that had to be considered in selecting Mariner IV’s flight path.
For example, the spacecraft could not be allowed to pass in the shadow of
Mars or it would lose its fix on the sun; it could not pass above Mars or it
would be used to control the orientation of Mariner IV around its roll axis.
[In addition, the flight path had to carry the spacecraft behind Mars so that
its radio would be blacked out in the occultation experiment that would
provide information about the density of the Martian atmosphere.

One final requirement, however, placed such a restriction on the
flight path that in the end it proved impossible to have the camera pointing
anywhere near Syrtis Major. This was the requirement that California be
facing Mars at the time of encounter, so that the powerful transmitter at the
Goldstone tracking station near Barstow, Calif., would be in a position to
send last-minute commands to the spacecraft if that proved necessary. The
desired time of encounter was to be achieved by making an appropriate ad-
justment in the spacecraft’s trajectory at the time of the mid-course ma-
neuver, which actually took place on the eighth day of flight. The maneu-
ver could adjust the encounter time to any desired value aver a period of
several days, but because the earth and mars rotate on their axes at nearly
the same rate, it was impossible to delay or accelerate the encounter suffi-
ciently during the favorable 1965 launch period for Syrtis Major to be fac-
ing Mariner I'V’s camera at the same time that Goldstone was facing Mars.

THE PHOTOGRAPHS ARE MADE

The story of the launching and flight of mariner IV, after the
structural failure of the shroud of Mariner III, was told in last month’s is-
sue of Scientific American by J.N. James. To recapitulate briefly,] Mariner
IV was launched on November 28, 1964. On the 78" day of flight a com-
mand was given to remove the lens cover from television camera [to avoid
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the possibility that an attempt to remove it just before encounter, as
originally planned, might cause last-minute problems that could not
quickly be corrected. (One fear was that moving the lens cover might jar
loose dust particles that would gleam like stars in the sunlight and disorient
the Canopus-sensor.)]

At the same time that the lens cover was removed the scanning plat-
form that carried the camera was tested and left in a position that was cor-
rectly aimed at Mars, [on the basis of the computed flight path. The con-
cern here was that the platform bearings might «freeze» in the course of
the seven-and-a-half-month flight through the high vacuum of space and
not move on command when sensing devices responded to light reflected
from Mars.

On July 14, 1965] on the 228" day of flight, when Mariner Ivwas
about 20,000 miles from Mars, a command from the earth switched on the
Mars-acquisition system that was linked to the scanning platform. |The
platform responded.] simultaneously the television system was switched on
and began warming up preparatory to the actual picture-taking. The shutter
began operating and the [Vidicon’s] electron beam scanned the blank
«pictures» of space, but according to plan none of these pictures was
recorded.

The actual recording of pictures could have been initiated in any of
three ways: by the narrow-angle planet-sensor, which responded to
sunlight reflected from Mars; by a sufficient brightening of the television
images, indicating a bright object in the picture, or by direct command
from the earth. [In case both of the built-in systems failed, a precisely
timed command sent from the earth 12 minutes earlier would order the
picture-taking and recording to begin when Mariner IV came to within
10,000 miles of Mars.] In actuality the narrow-angle planet-sensor [is be-
lieved to have] triggered the sequence. [The direct command from the earth
arrived about two minutes later.] Because the spacecraft was then about
130 million miles from the earth, the signal telling us that the first picture
had been taken did not reach Goldstone until 12 minutes later. By then the
10" picture had already been taken. Had anything appeared abnormal at
that time, a corrective command from the earth, even if made immediately,
would barely have reached Mariner IV before the planet had passed from
view. We finally received word that 22 pictures had been taken in a 26-
minute period, but we still had no information about their content — or
about whether any images had been recorded at all.
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[The project staff was somewhat disturbed by a signal indicating that
the end of the first track of the 330-footloop of tape had been reached after
the fifth picture had been taken and that the tape had then begun recording
on its second (and last) track. This seemed to imply a serious malfunction —
for example, that only five pictures were recorded altogether, or that five
pictures were recorded on the first track and that 10 or 11 more were re-
corded on the second track.]

Eighteen minutes after the end of the picture-taking Mariner 1V
passed within 6, 118 miles of the surface of the planet. [An hour and 18
minutes later 1t went behind Mars, where its radio was blacked out for 54
minutes, and three hours and 20 minutes later, as the earth turned, Mariner
IV’s radio beam no longer reached the Goldstone station. We would have
to wait until Mars — and Mariner — rose next morning over the Johannesburg
tracking station in South Africa to receive the playback of the first picture,
and to learn whether our mission had been a success or a failure.]

Ten hours and 59 minutes after the last picture had been taken the
slow playback began. [As the signal was received at Johannesburg it was
relayed, bit by bit, to the Jet Propulsion Laboratory in Pasadena. At first all
numbers were 63’s, because all pictures were black for a few lines along
the top edge and down the left side. After an hour or so it was noted that
the numbers were no longer 63’s and, more important, that they were
different from the numbers that had been left on the tape after the final
tests at the launch site. So we knew at last that some information from
Mars itself had been received.

Even then, however, we remained puzzled for several minutes,
because all the six-bit sequences were very much the same and indicated a
light intensity about a fourth of the maximum possible value. If the camera
had been looking at the sky next to the limb, or edge, of the planet, the
light intensity (we thought) should have been low or close to zero. If the
camera had been looking at the planet, we had hoped to see more variation
in the numbers. Finally, however, the signal jumped suddenly nearly to
maximum intensity and we felt sure we were recording the sunbathed
planet itself.]

As the signals arrived they were recorded on magnetic tape [to pro-
vide a permanent record, and they were also typed out simultaneously as a
sequence of O’s and 1I’s on a paper tape that resembled adding-machine
tape. Many people were clustered around the machines producing these
tapes. It was exciting experience to realize that we were actually receiving
knowledge from a man-made machine almost 150 million miles away. Of
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course we were seeing only sequence of bare numbers. What would the
picture look like? Eight hours seemed an eternity to wait.

Then someone conceived the idea of cutting the tape from one of the
printers into short lengths, each containing a series of 200 numbers repre-
senting the light intensity of one line of the picture. These sections of tape
could be stapled together, one next to the other, to build up a
two-dimensional picture of the numbers. To make the picture «readabley,
each element was filled in with one of five different colors of crayon,
depending on the light level indicated by its numerical code. Each color
of crayon was applied by a different person. In this way the first close-up
picture of Mars emerged line by line in the form of a hand-colored mosaic.

THE PHOTOGRAPHS ARE REPRODUCED

Meanwhile] (6) the tape-recorded version of picture No. I was fed
into a television-like picture tube and photographed, to produce a picture in
a [more] familiar form. [Because the sun would be striking the Martian
surface almost vertically in the first few pictures, we knew there would be
no strong shadows to bring out surface details. Nonetheless, we were all, 1
think, somewhat shocked by the almost total absence of surface features in
the first few pictures when they were viewed just as they arrived, without
enhancement of any kind. In fact, we were not sure that the few surface
features visible were real until we saw, on close inspection, the certain
markings in the first picture coincided with similar markings in the over-
lapping second picture.]

The first unmistakable craters turned up in Picture No. 7 and
continued to appear prominently through No. 14. Beginning with No. 15
the light level dropped faster than the automatic gain control could adjust,
[in part because a light level that was acceptable for a green-filter picture
was not adequate for the subsequent red-filter picture. There may also be
significant atmospheric obscuration in pictures No 16. through No. 18.]
The camera crossed the terminator to the dark side of Mars in Picture No.
19, and from then on no surface details can be seen.

The television scan path started on the limb of Mars at about 47
degrees North latitude, swept southward across the equator to about 53
degrees South latitude, then curved northward again and moved off the
planet at about 30 degrees South latitude [(see illustration)]. As it turned
out, the path crossed a region in which maps of Mars show only a few
canal-like markings, and we have not vet been able to discern any such
markings with certainty. [It appears that the camera just failed to catch the
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edge of an interesting feature called Trivium Charontis, which has the
shape of a long, thin triangle. This region is significant because it has been
observed to change considerably during the past few years, and because it
is close to the «desert» area Elysium. Earlier in 1965 persistent white
clouds had been seen in the Elysium area, and it is also know to be a strong
reflector of radar signals.]

After the 22 pictures had been recorded once, a process that took a
little more than eight days, Mariner IV was ordered to transmit the entire
set a second time. [We were anxious to see haw closely a replay would
duplicate the initial values for the 40,000 picture elements in each picture.
Any discrepancies between the two playbacks would indicate the number
of errors that had occurred in transmission and would also tell us where
they had occurred in each picture.] We were gratified to find that the
second transmission differed from the first in only about 20 elements of the
40,000 in each picture, making an average of 10 errors per picture in each
transmission. [This was far fewer than we had dared hope to achieve, and
represents a truly remarkable level of performance for such a complex
system.

To those of us involved in the project] the major surprise in the
pictures was the large number of craters; more than 70 of all sizes are
clearly distinguischable. [We realize now that we should not have been so
surprised. Both Ernst J. Opik of the Armagh Observatory in Northern
Ireland and Clyde W. Tombaugh of New Mexico State University, and
probably others as well , had predicted that close-up pictures of Mars
would reveal a cratered surface. In The Astronomical Journal for October,
1950, Tombaugh proposed that the «round ‘oases’ are sites of impact cra-
ters caused by the collisions of small asteroids», and he also predicted that
«the lack of water erosion on Mars would permit the surface to retain a
visible record of major events that happened during the planet’s entire
separate existence, similar to the moon.»]

After examining the mariner IV pictures [(and without knowing of
Opik’s and Tombaugh’s predictions) my colleague] Murray pointed out
that they apparently depicted an extremely ancient surface. We guessed
that the surface might be as much as two to five billion years old. [We
meant by this that features of that age would still be visible.] In contrast,
surface features on the earth are eroded and effaced in a few tens of
millions of years. [Our estimate of the age of the Martian surface has since
been challenged by other investigators, who believe the pictures would
show even more craters if some had not been removed by erosion. In our
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opinion the matter cannot be settled until more of the Martian surface has
been photographed and until more is known about the relative rates of im-
pact of asteroid-sized bodies on the moon and Mars.

THE MEANING OF THE PHOTOGRAPHS

On the basis of sample provided by Mariner IV one can say that the
number of large craters per unit area on the Martian surface and their size
distribution resemble closely the size and distribution of craters on the
high-lands of the moon [(see top illustration at right)]. The Martian craters
have rims rise about 100 meters above the surrounding surface and depths
that extend several hundred meters below the rims. The crater walls slope at
angles up to about 10 degrees [If Mariner IV’s sample of photographs is rep-
resentative, there must be more than 10,000 craters on the surface of Mars.

Judging by the Mariner IV’s sample Mars seems to have fever craters
of 10 kilometers in diameter and smaller than would be expected if their
distribution in size were similar to that on the moon. Moreover,] there
seems to be a tendency for the small craters to appear on the rims of large
craters. [This suggests that there may be something special about the
composition or texture of the crater rims that resists the forces that tend to
erode small craters when they are formed elsewhere on the Martian
surface. ]

In some of the pictures taken deep in the Martian southern
hemisphere one can see areas that seem to have a light covering of frost.
[One can also see that many of the craters, instead of being circular, are
flattened along a portion of their circumference. This phenomenon, also
observed 1n lunar craters, 1s believed to result from structural faults below
the surface. In at least one picture (No. 11) a pronounced line, quite
straight, intersects a crater and continues across the rim. This too might be
caused by a fault. So far we have not been able to complete the computer
processing needed to draw any conclusions from the paired red and green
pictures, or to prepare them in a form suitable for combining their
overlapping areas into a color picture.] (7)

A mystery of considerable interest is presented by the high light
levels recorded near the limb of the planet in the first picture. Where we
had expected to find a black sky, the sky was more than half as bright as
the planet! The other pictures also show evidence of «foggingy, as if the
Martian atmosphere were enormously brighter and more extended than
anyone had expected.

[Our first thought was that the fogging represented some kind of
defect in the optical system. We wondered, for example, if the surface of
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the telescope mirror could have been pitted by the impact of meteoritic
dust, but this seems to be ruled out by the fact that the meteorite detector,
fully exposed outside the spacecraft, received only a few hundred hits. We
have also considered the possibility that volatile substances from the foam
cushions used to protect the Vidicon tube might have whitened the black
inside surface of the telescope tube and created internal reflections. We
found, however, that we could not duplicate the fogging even by inserting
white cardboard baffles in place of the black ones in the optical system.

Finally, we considered the possibility that the nickel compound that
provides the top coat on the telescope mirror before it receives final polish-
ing might have blistered after long exposure to the vacuum of space. We
simulated blisters by putting drops of glue on a mirror but were still unable
to duplicate the fogging seen in the Mariner IV pictures. We have
tentatively decided that the cause of the fogging is really on Mars.] Recent
models of the Martian atmosphere seem to suggest that tiny crystals of
frozen carbon dioxide are present at all times even at great heights. What-
ever the cause of the fogging [in July 1965] it must have extended to at
least 100 kilometers above the surface of planet and therefore it may be
distinguishable from the earth with careful observation.

[LIFE ON MARS?]

There was never any expectation that these photographs, with their
coarse one-kilometer resolution, would settle the question of whether or
not life exists on Mars. We and others [(notably Carl Sagan of the
Smithsonian Astrophysical Observatory)] have examined many pictures of
the earth taken by the Tiros and Nimbus weather satellites, whose narrow-
angle cameras provide somewhat better resolution than the Mariner 1V
camera, and can find only one or two examples of a picture that shows a
human work of engineering [(see illustration)]. And this is even when one
knows what to look for. Still more surprising, the Tiros and Nimbus
pictures fail to provide any evidence of vegetation, or seasonal changes in
the earth’s ground cover, except for snow and floods. It is certainly true
that Mars looks inhospitable to life as we know it, but the question of
whether there is life on the planet remains open.

[After an experiment such as Mariner IV’s is concluded one always
has second thoughts. For example, it might have been better to photograph
a different area, or to use a camera system that provided a wider field of
view. It would have been desirable, of course, to have sent MARINER
B with its two cameras. One would like to see the entire disk of mars with,
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say, five-kilometer resolution. Still, there will be opportunities to make
other photographs in the future. We feel satisfied that the first close-up
views of Mars, made possible by the ingenuity and hard work of hundreds
of people, have shown the importance of an exploratory approach to the
study of our planetary neighbors, and that they will be remembered as
among the outstanding photographs of the early space age.] (8) (From
Scientific American, April 1966, v. 214, pp. 54—68.)

IIl. AHHOTALIMOHHBII NEPEBO/I

AHHOTAIMOHHBIA NMEPeBOJ — 3TO BHUJI TEXHHYECKOr0 NepeBoaa,
3aKJIIOYAKIUNACA B COCTABJICHUM AHHOTALMM OPUIMHAJIA HA JAPYroM
si3bIKeE.

OrnpezneneHne CONEPKUT TEPMHUH «aHHOTAIMSY, a TIOITOMY HE00Xo-
TUMO pacin@poBaTh €ro cofep:kaHue. ITO OYeHb BaXKHO, YUUTHIBASI, UYTO
«TonKOBBIN CIOBAaph PYCCKOTO S3BIKA», « JHIUKIIONEINYECKUN CIIOBAPbY U
naxe «CraoBapp MHOCTPAHHBIX CJIOB» JAIOT HEMOJHBIE ONPENEIICHUS TEp-
MHHa «aHHOTauus». KpoMe TOro, CymecTByroT JBa BUAAa aHHOTALMM, Ka-
YECTBCHHO OTJIMYAIOIIMUXCSA APYT OT JApyra, KOTOPbIE TEXHUYECKUM Iepe-
BOJIYUK JOJKEH YMETh COCTABIIATD.

N3-3a HeonmpeAeneHHOCTH TEPMUHA «AHHOTALUWs» BO3HHUKAET ITyTa-
HUIA, MEIIANIas MPAaKTUYECKH 3aMHTEPECOBAHHBIM JHIAM, OOpallaro-
LIMMCS 3a [IOMOILIBIO K IIEPEBOAYMKAM, [IPABUIIBHO OPUEHTUPOBATHCS B BU-
Jlax TEXHUYECKOTO NEepeBOJa, MPAaBWIIBHO JENaTh 3aKa3 HA HYXKHYK UM
dbopmy nepeBoga. Tak, Hanpumep, y Hac BbIXOAUT «COOPHUK aHHOTALMN:
Ha JICKQpPCTBEHHBIC BEIIECTBA», KOTOPHIN MO CYTH JeJia SBISIOTCS COOpHH-
KoM pedepaToB THUNA «IKCIpecc-uHPpopmalmsy». CaMoe TOUHOE ompeere-
HUE aHHOTAIMU JIa€TCsl B BOJBIION COBETCKOW SHIMKIONEIUU. ITO OIpe-
JICJICHUE TOYTH MOJHOCTHIO COBMAJAET C TEM, YTO MOHHUMAIOT B 00JACTH
TEXHUYECKOTO MEPEBOJIA MO aHHOTALMEN CIEUUAIBHOM CTaTbU WU KHHU-
ru. Jpyrom BUJ aHHOTAIMU, COCTABJISIEMOU IPU AHHOTUPOBAHUU HHO-
CTPaHHOTO MAaTeHTa, UMEET OUYCHb BAXKHbIE OCOOCHHOCTH, MPUHITUIIUAIBHO
OTJIMYAIOIIME €r0 OT AaHHOTAIIMU CTaThHU WJIN KHUTH.

AHHOTAIMA CHEHUATBHON CTATHU MM KHUIH — 3TO KpaTKas Xa-
PAKTEPUCTUKA OPUIMHAJIA, U3JIAral0IIAsd ero coAep:;KaHue B BHAE Ile-
peYHsi OCHOBHBIX BONIPOCOB ¥ MHOTI/IA JAI0IIAsi KPUTHYECKYIO OLICHKY.

N3 sroro ompeneneHuss BBITEKACT, YTO TaKash aHHOTALMS JOJKHA
JaTh YUTATEII0 MPEJICTABIICHUE O XapaKTepe OpuruHaia (HaydHas CTaThbs,
TEXHUYECKOE ONMKCaHue, HAyYHO-TIOMyJsipHasi KHUTA U T. /1.), O €ro CTpoe-
HUU (KaKye BOMPOCHI U B KAaKOW MOCJIEAOBATEILHOCTH Pa3OUparOTCs, K Ka-
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KHAM BBIBOJIAM IIPHUXOIUT aBTOP | T. [I.), O Ha3HAYCHUU OpHUTHHAJA (Ha KOTO
paccuuTaH M T. 11.), a TaK’Ke 00 00beMe OpUrhHaja, KauyeCTBE M3JI0KECHUSI,
aKTyaJTbHOCTH, OOOCHOBAaHHOCTH BBIBOJOB M O JIPYTUX MOJAOOHBIX MOMEH-
Tax, XapakTepu3yronmx opuruHaia. CioBa OMpeACNICHUs «...M3JIararoias
€ro cojep’kaHue...» HE 03HA4YaloT, YTO aHHOTAIUS ATOTO pojia JEHCTBU-
TENHHO W3JIaraeT COJCpKaHHe OpUTHMHaja, T. K. U3JIOKEHUE COJIEepIKaHUS
B BHjIe MepPeYHsi OCHOBHBIX BOMPOCOB €CTh TOJHKO CMOCO0 XapaKTepu-
CTMKH COJICpKaHUs, a He ero (DaKTHIECKOe HU3II0KEHUE.

Wrak, 3a1oOMHHAM, 9TO TJIABHOE OTIWYHE aHHOTAIIUU CTAThU W KHU-
TH — 3TO XapaKTePUCTHKA OPUTHUHAJIA.

DTa pa3HOBUIHOCTh AHHOTAIIMOHHOTO MEPEBO/Ia B OTIIMYHNE OT aHHO-
TallMOHHOTO TIEPEBOJA MATEHTA OCYIIECTBIISICTCS B TOCICI0BATEIHLHOCTH,
JIOTUYECKH BBITEKAIOIICH M3 €r0 OMpEAC/ICHHs: CHavala MepeBOYNK YUTA-
€T KHUTY WJIA CTaThlO, 3aT€M COCTABJISET €€ IUlaH (HAllOMHUM, YTO IUIaH
€CTh CIOCO0 BEACHHS aHAINW3a W YTO OH MOXKET OBbITh (POpMaIbHBIM WA
OpPraHUYECKUM ), TIOCIIE YETO C IETbI0 XapaKTEPUCTUKUA OpuruHaia Gopmy-
JUPYET €ro OCHOBHBIC MOJIOKEHUS, MEPEUUCISET €ro TJIABHbIC BOMPOCHI
WM TIOJOOHBIM CIIOCOOOM OTMHUCHIBAET CTPOCHHUE U COJCpP)KAHWE OpPUTHHA-
na. YTo KacaeTcsi KpUTUYECKOU OLIEHKHU, TO €€ MOXKET U He OBbITh, €CJIH Tie-
PEBOIYHK B MOJOOHOM OIICHKE.

O0beM aHHOTAIIMOHHOTO TEPEBO/A, CPAaBHUTEIHLHO C OPUTHMHAJIOM,
onpeensieTcs 00 3aKa3uyuKoM, JU00 PeIaKTOpOM, JIMOO caMUM TIEPEBO-
JTYUKOM B 3aBUCHUMOCTH OT KOHKPETHBIX YCJIOBHI, OJTHAKO aHHOTAIIMH 00h-
emoM 500 mevaTHBIX 3HAKOB MPAKTHUYECKH HE JICTAFOTCS.

AHHOTAIIMOHHBIN TIEPEBOJ] OTIIMYACTCS OT YK€ PACCMOTPEHHBIX Ha-
MU BUJIOB TEXHHUYECKOT'O TIEPEBOJIA TPEXKIAEC BCETO CBOUM BTOPBHIM STAIlOM.
(HammomMuuM, d9TO mporecc nepeBoja BOOOIIE COCTOUT U3 TPEX ITAaIlOoB:
BOCTIPUSATHS, OCMBICIIEHHOTO 3allOMUHAHUS U BOCIIpou3BeaeHUs.) OTianaue
3TO 3aKJIFOYAETCS B TOM, UYTO B 3TOM CJIydae Ha BTOPOM dTale CHHTE3 He-
TIOJTHBIN, TIpU MOJTHOM aHaiu3e. COOTBETCTBEHHO M COJEP)KaHUE TPEThEro
dTama 3HAYUTENHHO YK€ IMEepPBOro, T. K. NMPU aHHOTAIIMOHHOM TIEPEBOJIC
BOCITPOM3BOUTCS JIMIIIb OYCHb HEOOJbINAs 4acTh WHGOpPMAIUHU, COJIEP-
JKaIeicss B OpuruHaie, a ¥ To B opMe XapaKTEPUCTUKH, a HEe (pakTHde-
CKOTO M3JIOKEHUS.

CTtiib aHHOTAIMOHHOTO TEPeBOJIa KHUTH WM CTaTbH OTJIMYACTCS
001101 CBOOOI0M (CTHIIb KaK TPaJWLMOHHAS (OopMa U3J0KEHUS) U Oll-
penenseTcsl TOAbKO IIEbI0 MepeBoja — JaTh KPATKYH XapaKTePHUCTUKY
OpUTHHAA.
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CRISIS IN PATENT OFFICE
Stacy V. Jones

The constitution authorized the patent system as one means «to pro-
mote the Progress of Science and useful Arts, by securing for limited
Times to Authors and Invertors the exclusive Right to their respective
Writings and Discoveriesy.

The Patent Office was established in 1790 primarily as the guardian
of the individual inventor, who often made and sold his product. Since the
research laboratory became the incubator of invention, the protection has
extended to the corporation, which owns the patents obtained for it by
employees. Nowadays everybody who owns a share of stock or works for
industry has an interest in the patent system.

It 1s natural, therefore, for all to be concerned when a Senate committee
reports that the Patent Office is confronted with a serious crisis in its
operations, one that will endanger the system’s very existence if not
solved.

Perhaps the committee views the Patent Office with undue alarm, but
the office is certainly threatened by today’s flood of scientific and
technical information.

The problem is particularly acute in the Patent Office because it is
charged by law with knowing, before it grants a patent good for 17 years,
that the invention is new — that it has not already been patented, published
or used anywhere in the world. If the examiners overlook something in this
«prior arty, a patent is likely to be invalidated when somebody questions it
in court.

The examination procedure was established in 1836, when a
freshman senator from Maine, John Ruggles, denounced the loose existing
practice. He himself was awarded Patent No. 1, for a Locomotive Steam
Engine for Rail and Other Roads. To «prevent the evil of the sliding of the
wheels», ha fitted them with cogs.

Senator Ruggles enjoyed the presumption that his patent was valid.
He, like all the patentees who followed, could proceed with some
confidence that his claim to be the first inventor was well founded. (In a
country where there is no examination, an applicant gets only a priority
date by filing, and must rely on the courts in disputes involving other
points.)

But the Patent Office faces infinitely more difficulty in giving such
assurance that it did in 1836. That year, only 599 patents were granted. In
calendar 1963, the total was more than 45,000 and that was 10,000 below
the record year 1962.
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It now takes an average of three and a half years to get a patent, and
at year’s end, there were 200,000 pending applications. Why, someone
may ask, does it take so long? Can’t they just hire more people?

Here invention is the victim of its own progress. The prior art already
includes more than 3,000,000 American and 7,000,000 foreign patents,
plus countless technical publications.

And the flood is growing, not only in volume but in complexity.
Today we are inventing not merely mousetraps but computers, atomic
power plants, lasers, rockets and space stations. The burden increases
geometrically.

First, the attorneys must dig into the mountain of U.S. patents to find
out whether filing a new application is worth while. This preliminary
search cannot be done efficiently anywhere but in Washington.

Once an application has been filed, and the examiner reaches it in the
waiting pile, he must satisfy himself independently that nothing has gone
before that will bar it. There follows what is called «prosecution» —
exchanges of memoranda and written discussions of amendments to the
patent claims, sometimes supplemented with interviews.

In this electronic age, the Patent Office, depository of technology,
has not yet found the electronic tools that will relieve the patent examiners
of the routine work, the interminable shuffling through papers. True, some
progress has been made in the retrieval of information from punch cards,
and a little time has been saved with microfilm readers, but the effect is
miniscule.

The answer is not as simple as calling Civil Service for more
examiners. Perhaps 400 or 500 would have to be added to the present
1,100 to handle the 1,500 new applications every week and eliminate the
backlog. The Patent Office appropriation for the fiscal year ended June 30,
1963, was $ 27,5 million, and the House has approved $ 29 million for the
present fiscal year. Even if Congress voted the additional funds, the
qualified people would not be available. And there would be no place for
them; each examiner now has space about the size of a billiard table top.
A new building is still in the discussion stage.

Well, what about mechanizing search? It would seem simple, now
that the computer is a common business tool, to store the technology in
electronic memories and get it out by pressing a button. This should save
man all that shuffling through haystacks of papers and microfilms looking
for the needles.

But the job of shifting the routine work onto mechanical shoulders is
easier for the layman to propose than for the scientist to accomplish.
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Specialists in government and industry have been working on it for 10
years, and they don’s see light yet.

The first problem is to transfer the information from machine minds.
In the present state of science, humans will have to decide what is to be
stored. The quantities are vast. A patent, for instance, starts with a long
disclosure, or set of specifications in the inventor’s words as formalized by
has attorney. It ends with «claims of novelty».

A major question is linguistics, involving language that machines
will understand. They must be instructed in unambiguous words.
Researchers discovered early that if two things were involved, the ma-
chines were likely to reverse the order, putting the cart before the horse and
the cheese outside the sandwich. One engineer found that prepositions
have a mass of multiple meanings. Is the cart behind the horse in place, in
time, in progress, od as a cause? He logged 13 meanings for through,32 for
of, and 43 for to.

Besides plain statements, there are implications that may be clear
only to the technicians, the persons that the courts call «those skilled in the
arty. How are these implications to be preserved? And suppose the specialists
succeed in getting words into the machine memory, what about the
drawings? Most patents include sketches of machinery, diagrams of
electric circuits, of charts of molecules. Pattern recognition is much harder
than understanding words.

The government engineers have made some progress — to the extent
of finding out how big their main task is. Appropriately, a joint computer
research project by the Patent Office and the National Bureau of Standards
is called Operation Haystack. The Federal specialists, and their opposite
numbers in industry, have solved narrow problems. The Patent Office, for
instance, publishes «decks» of punch cards for certain classes of steroid
and organic phosphorus compounds. A searcher can run them through a
punch-card sorter. Special industries make internal use of similar systems
to good effect.

But these represent only small files of documents, and small
successes. The overall need of the Patent Office, for a survey of all re-
corded knowledge in a given field, remains.

There has been no breakthrough yet to the goal of mechanized
search. An educated guess is that it may not come for 20 years.

Mechanical and other patent problems are under international study.
Representatives of the British, German, Swedish, Dutch and Japanese
patent offices are attached to the Research and Development staff of the
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U.S. Patent Office, and exchange ideas with their hosts. In Vienna last Sep-
tember (1963), ICIREPAT (the Committee for International Cooperation in
Information Retrieval Among Examining Patent Offices) considered
common problems at its third annual meeting. Standing committees are
beginning work on abstracting and indexing methods; equipment;
terminology, standardization and classification systems; and translation.

Even achievement of mechanized search would be only half the
battle. The examiner now spends the other half of his time on intellectual
work that the machine cannot take over. If all the patent numbers and other
references are supplied to him automatically, he will still face a growing
job. There is the steady increase in the total number of patents outstanding,
and therefore to be searched; the increase in the number of applications;
and their growing intricacy. Applications involving long-chain polymers
take longer to examine than those for pump handles.

For the present, Patent Office officials must continue to recruit
examiners with the required engineering degrees, and try to hold them.
Their training takes time, and when they have gained experience many of
them are attracted to law films or the patent departments of corporations.
The turnover in these jobs runs as high as 20% a year.

The future depends on volume of applications in which the long-term
trend 1s upward. If the Patent Office machinery does become clogged with
paper, must the agency go out of business? There are modified patent
systems that would relieve the examining staff. One is the plan the
Netherlands Government has adopted, which was effective January 1,
1964, to replace its previous rigorous examination system.

In essence, the Dutch system, if it works, will lighten the office
burden by avoiding the examination of patents that prove to have little
interest. An application will be published, and can be kept alive for seven
years by payment of fees, starting after the first two years. During the
seven-year period, the applicant or an interested party may call it up for
preliminary, novelty examination, and later for final examination. If seven
years go by without the second call, the application will lapse.

The Dutch expect the new system to result in abandonment of a large
proportion of the applications. Under their previous system, which required
annual fees, many were abandoned in the early years.

Committees planning a Common Market patent, to be valid for all
six countries, have followed the Dutch proposal somewhat. If the program
1s adopted, the application will be subject to a formal examination leading
to the granting or refusal of a provisional patent. The provisional patent
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must be given a fill examination within five years, or it lapses
retroactively.

Besides borrowing from the Netherlands or the Common Market, the
United States could take a leaf from the British or German regulations. In
Great Britain, only British patents are searched and only for 50 years. In
Germany, foreign patents and technical literature are included, but back for
only 100 years. Here we have no lower limit.

One American official hazarded that the Patent Office could go on
with the present law and present methods for another decade without any
desperate results. By then, if there is no breakthrough to mechanized
search, we may have to reduce the examiners’ burden in some other way.

The change will not come suddenly, for it will need legislation, and
that means long committee hearings in both Houses.

If, eventually, inventors are offered provisional patents, they will still
have one assurance: the presumption of validity that have enjoyed for more
that a century and a quarter.

(From Science Digest, 1964, No. 3, p.64.)

Ilpumepor annomayuonnozo nepesooa

I[TATEHTHAS CJIYKBA B TYIIMKE
(Crisis in the Patent Office, Stacy V. Jones, Science Digest,
1964, No.3, p.64)

Crarbst HanucaHa B CBSI3U C JOKJIAJIOM CEHATCKOW KOMHCCUHU O KpH-
3uce Ilarentnoro Begomcrea CIIIA, craBsmem mox yrpo3y CyliecTBOBa-
HUE BCEH CUCTEMBI MIATEHTOBaHUSA. ABTOp paccKa3blBaeT 00 UCTOPUU U He-
COOTBETCTBUSI ~ BO3MOYKHOCTEM MATEHTHOM  CIIyXObl COBPEMEHHBIM
TpeboBaHUSIM 00paOOTKH BCE BO3PACTAIOIIETO YMCIIA 3asBOK HA M300peTe-
Hus. PaccMarpuBasi jajnee BONpPOC 00 HCMOJIb30BAHUM BBIYMCIUTEIHHOM
TEXHUKHU U KUOEPHETUKHU JJI1 aBTOMATU3ALMH [TOMCKA, YCTAHOBJICHUS MIPU-
OpUTETa W MAaTEHTHOW YUCTOTHI, aBTOP MPUXOAUT K JOBOJBHO MECCUMM-
CTUYHBIM BBIBOJAM. B KOHIIE cTaTbu Jaercsd KpaTkui 0030p MOJIOKEHUS
NATEHTHOI'O JeJla B APYTMX CTPaHax, pacCKa3blBA€TCs O NMPEUMYIIECTBaxX
TOJUIAHACKON CUCTEMBI.

Illpumeuanue. B CBsI3M C SJKOHOMHUEHW MECTA 3TAa AHHOTALUS COCTABJIEHA IO KO-
POTKOM cTaThe, 4ero oObIYHO He jaenaercs. Kpome Toro, 00beM aHHOTAIIUU YMBIIILICH-
HO 3aBBIIIEH IS TTOKa3a 0COOEHHOCTEH CTHIIS ATOrO BUA TIEPEBOIA.

Bor Tunuynas no crwiro anHotaums Ha kHury JKaka Ilyaiiena
«9nextponnbii s1361k» (Le Langage Electronique, Paris, 1960):
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«JTa monyJspHas KHUTa MOCBAIICHA MMEIOIIEMY OFPOMHOE 3Haye-
HUE JUISI BCETO Pa3BUTHUSA COBPEMEHHOM HAYKHA M TEXHUKHU BOMPOCY O MPO-
rPaMMHUPOBAHUU JJISl BJEKTPOHHBIX HUQPPOBBIX MamuH. [lomMmumo mpo-
rPaMMUPOBAHUS, 3aTPATUBAIOTCS TAKXKE BOIIPOCHI JOTMYECKON CTPYKTYPBI
ATUX MallvH. B KHUIe€ yJayHO COYETAIOTCs TOCTYIMHOCTHIO M3JIOKECHUS U
COBPEMEHHBIN Hay4yHbII ypoBeHb. OCOOEHHOE BHUMAHUE YACINSIETCS aBTO-
MAaTHYECKOMY MPOrPaMMHUPOBAHUIO UM TaK HA3bIBAEMBIM YHUBEPCAIBHBIM
MamHHEBIM si3bikam Tuna AJII'OJI. B nonymnspHoO#l nuTeparype Ha pyc-
CKOM $I3BIKE 3TH BOIPOCHI 10 CUX MOP NOJAPOOHO HE OCBELIAIHCH.

Knaura Oyner mone3Ha BceM, KTO MHTEPECYETCS COBPEMEHHOU BHI-
YUCIIUTEIBHOU U YIPABIIAIOLIEH JIEKTPOHHON TEXHUKOW).
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IlepeBoa (CTATYTHBIX) MHJIb B KHJIOMETPbI

Hpuiaoxenue 1

Tabnuya I1.1.1

Muan 0 1 2 3 4 5 6 7 8 9
Kunomerpsl

0 0,000 1,609 3,219 4,828 6,437 8,047 9,656 11,256 12,875 14,484
10 16,093 17,703 19,312 20,922 22,531 24,140 25,750 27,359 28,968 30,578
20 32,187 33,796 35,406 37,015 38,624 40,234 41,843 43,452 45,062 46,671
30 48,280 49,890 51,499 53,108 54,718 56,327 57,936 59,546 61,155 62,765
40 64,374 65,983 67,593 69,202 70,811 72,421 74,030 75,639 77,249 77,249
50 80,467 83,686 83,686 85,295 86,905 88,514 90,123 91,733 93,342 94,951
60 96,561 99,780 99,780 101,389 | 102,998 104,608 106,217 | 107,826 | 109,436 | 111,045
70 112,654 115,873 115,873 117,482 119,092 | 120,701 122,310 | 123,920 | 125,529 | 127,138
80 128,748 131,966 131,966 | 133,576 | 135,185 136,795 138,404 | 140,013 141,623 143,232
90 144,841 148,060 | 148,060 | 149,669 | 151,279 | 152,888 154,497 156,107 | 157,716 | 159,325
100 160,935 164,153 164,153 165,763 167,372 | 168,981 170,591 172,200 | 173,809 175,419
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IlepeBoa Temmepatypsl U3 rpaaycoB mkaJjabl @apenreiita (F) B rpagycel mkanas! Heascus (C)

1°F = %C; Temreparypa C = %(F —32)

Tabnuya I1.1.2

°F °C °F °C °F °C °F °C °F °C

1 —-17,78 18 7,78 470 243,33 1000 537,78 3400 1871,11
2 —-17,22 19 7,22 475 246,11 1050 565,56 3500 1926,67
3 —-16,67 20 —6,67 480 248,89 1100 593,33 3600 1982,22
4 —16,11 190 87,78 485 251,67 1150 621,11 3700 2037,78
5 —-15,56 195 90,58 490 254,44 1200 648,89 3800 2093,33
6 -15 200 93,33 495 257,22 1250 673,33 3900 2148,89
7 —14,44 205 96,11 500 269 1300 704,44 4000 2204.,44
8 —-13,89 210 98,89 510 265,56 1350 732,23 4100 2260
9 13,34 215 101,76 520 271,22 1400 760 4200 2315,56
10 —12,78 220 104,44 530 276,67 1450 787,78 4300 2371,11
11 —-12,22 225 107,22 540 282,22 1500 815,56 4400 2426,97
12 —11,67 230 110 550 287,78 1550 843,43 4500 2482,22
14 —11,11 235 112,78 560 293,33 1600 871,11 4600 2537,78
15 —-10,56 240 115,56 570 298,89 1650 896,89 4700 2593,33
16 -10 245 118,33 580 304,44 1700 926,67 4800 2648,89
17 9,44 250 121,11 590 310 1750 954,44 4900 2704,44
18 —8,89 255 123,89 600 315,56 1800 982,22 5000 2760
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Mepeson BTE/kB. ¢y - uac - °F B kkan/m” yac « °C

Tabnuya I1.1.3

BTE/
<o, oy -vac-oF| 0 1 2 3 4 5 6 7 8 9
kKain/m” gac - °C

0 0,000 1,507 3,014 4,521 6,028 7,535 9,042 10,549 12,056 13,563
10 15,070 16,577 18,084 19,591 21,098 22,605 24,112 25,619 27,126 28,633
20 30,140 31,647 33,154 34,661 36,168 37,675 39,182 40,689 42,196 43,703
30 45,210 46,717 48,224 49,731 51,238 52,745 54,252 55,759 57,266 58,773
40 60,280 61,787 63,294 64,801 66,308 67,815 69,322 70,829 72,336 73,843
50 75,350 76,857 78,364 79,871 81,378 82,885 84,392 85,899 87,406 88,913
60 90,420 91,927 93,434 94,941 96,448 97,955 99,462 100,97 102,48 103,98
70 105,49 107,00 108,50 110,01 111,52 113,03 114,53 116,04 117,55 119,05
80 120,56 122,07 123,57 125,08 126,59 128,10 129,60 131,11 132,62 134,12
90 135,63 137,14 138,64 140,15 141,66 143,17 144,67 146,18 147,69 149,19
100 150,70 152,21 153,71 155,22 156,73 158,24 159,74 161,25 162,76 164,26
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IlepeBoa pyToB B MeTpbI

Tabnuya I1.1.4

DyTbI 0 1 2 3 4 5 6 7 8 9
Metpsl

0 0,0000 0,3048 0,6096 0,9144 1,2192 1,5240 1,8288 2,1336 2,4384 2,7432
10 3,0489 3,3528 3,6576 3,9624 42672 4,5720 4,8768 5,1816 5,4864 5,7912
20 6,0960 6,4008 6,7056 7,3152 7,3152 7,6200 7,9248 8,2296 8,5344 8,8392
30 9,1440 9,4488 9,7536 10,363 10,363 10,668 10,973 11,278 11,278 11,887
40 12,192 12,497 12,802 13,411 13,411 13,716 14,326 14,326 14,326 14,935
50 15,240 15,545 15,850 16,459 16,459 16,764 17,069 17,374 17,374 17,983
60 18,288 18,593 18,898 19,507 19,507 19,812 20,117 20,422 20,422 21,031
70 21,336 21,641 21,946 22,250 22,555 22,860 23,165 23,470 23,470 24,079
80 24,384 24,689 24,994 25,298 25,603 25,908 26,213 26,518 26,518 27,127
90 27,432 27,737 28,042 28,346 28,651 28,956 29,261 29,566 29,566 30,175
100 30,480 30,785 31,090 31,394 31,699 32,004 32,309 32,614 32,614 33,223
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