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HPEANCIOBUE

B Teopun u npakTuke nepeBoja yKe HECKOJIbKO JAECATUICTHI Ha3al
MOSIBUJIOCH MPEICTaBIEHUE O BO3MOKHOCTH U HEOOXOJIUMOCTH OCYIIECTB-
JICHUS TIEPEeBOJA, OPUCHTHPOBAHHOTO HA PAa3MYHBIE KOMMYHUKATHBHBIC
3a71a4¥, B CBSI3U C YEM IIMPOKOE PACIPOCTPAHCHUE MOJYUUIN TaK Ha3bl-
BaeMbIC «HETIOJHBIC», WM COKpaIlleHHbIe, BUIbI mepeBoja. K HuM OTHO-
CSTCS TaKWe TEPEeBOJIbI, KaK aHHOTAIIMOHHBIN, aCMEKTHBIN, (parMeHTap-
HBIM U pedepaTuBHbIA. Bce oHU mpeanoniaraloT HEMOJHYIO TEpeady co-
JEp’KaHUsl OpUTHHAJIA, JOIMYCKAIOUIYI0 MPOIMYCKU M COKpAIICHUs pa3iiny-
HOU cternenn. Cpeau Ha3BAaHHBIX BUJIOB «HETOJHOI'0» IMEpPeBOJila MMEHHO
pedepaTuBHBIA TIEPEBOJ 3aCIy>KMBAaeT 0COOOr0 BHUMAHMS, IOCKOJIbKY
MMEHHO OH sIBJIsIeTCSl Haubonee 3p(HEeKTUBHBIM CIIOCOOOM 00pabOTKHU Tep-
BUYHOTO MHOS3BIYHOTO TEKCTA, MTO3BOJISIONINM O3HAKOMUTHLCS C OCHOBHBIM
coJiepKaHUEM MEePBOMCTOUYHHKA.

OrpoMHOE KOJIMYECTBO MHOCTPAHHBIX paldOT, MOSBISAIOMIMXCA KaK B
Ne4yaTHOM, TaK U JIEKTPOHHOM BHUJE JieTaeT pedepaTuBHBIN mepeBo] 0co-
O€HHO BOCTPEOOBaHHBIM, MOCKOJBKY IMOJIHBIA MEPEBOJ BCEX HOBBIX IMyO-
JUKAIAN TPAaKTUYECKA HEBBIMMOJHUM, K TOMY K€ JaJIeKO HE BCETaa HeoO-
xonuM. B cBs3m ¢ 3THIM Oosiee YeM 3aKOHOMEPHBIM HY)KHO CUHTATh ITOITY-
JSIPHOCTh M PACIPOCTPAHEHHOCTh BO BCEM MHUPE CHEIUATU3HPOBAHHBIX
pedepaTuBHBIX KypHaIoB. IMEHHO OHM CITy»aT CPEJICTBOM OIEPATUBHOTO
OTIOBEIIICHMS CICIMAIUCTOB O NyOJWKYyeMOW B MHUpPE HOBOW Hay4dHO-
TEXHUYECKON JTUTEepaType, U OHH Ke SABJISIIOTCS UHCTPYMEHTOM JJISI PETPO-
CIIEKTUBHOTO MOKCKA HAYYHBIX JOKYMEHTOB [0 COOTBETCTBYIOIIMM OTpac-
JISIM 3HaHUS, Tpo0IeMaM U IpeMeTaMm.

OOyueHue «aHHOTUPOBAHUIO», «AHHOTAIMOHHOMY TE€PEBOJY, «pe-
bepupoBaHUIO» U «pePepaTUBHOMY IMEPEBOAY» SIBIISIETCS HEOTHEMJIEMOU
9acThI0 00y4YeHUsT HHOCTPAHHBIM si3bIKaM. [Ipekie Bcero Takoit Bua pado-
ThI MPAKTUKYETCA B pabOTe ¢ TEKCTaMU HAYYHO-TEXHUYECKOTO U Ta3eTHO-
MyOJUIIUCTUYECKOTO CTUJISl. AHHOTATUBHBIM M pedepaTuBHBIM TEPEBOA
TEKCTOB - MPOIIECC 00yUYEHHUsI aHATUTUYECKON U TBOPUYECKOM paboTe ¢ TeK-
CTaMU HAY4YHO-TEXHMUYECKOTO XapakTepa, KoTopas sBJIsSeTCS MPOTyKTHUB-
HBIM BHUJIOM JIESITEILHOCTH, CHOCOOCTBYIOIIECH pa3BUTHUIO II€JIOTO psiia
MPAKTUYECKNX HABBIKOB, HEOOXOIUMBIX JIsi 00paOOTKM WH(OpMAIMOH-
HBIX TEKCTOB OOJIBIIIOTO 00BbEMa, HAIIPUMEP, KOPPEKTHOMY OOPAIIICHUIO C
uH(dOpMaIel U MepeBOIICCKUX HABBIKOB.



ITocobue oObenuHseT 001Ie00pa3oBaTEIbHBIE U CIICIIMATBHBIE YUeO-
HBIE 1IeJI1 B OOYyYEHUHU CTYACHTOB HES3BIKOBBIX CIEIUATBHOCTEH aHHOTA-
IIMOHHOMY U pedepaTuBHOMY mepeBony. OOydeHre aHHOTAlMOHHOMY U
pedepaTUBHOMY TEPEBOy HAYYHO-TEXHUUECKOW JTOKYMEHTAIIMH MOMKET B
PaBHOM CTENEHH PAacCMATPUBATHCS KaK CaMOCTOSITEIbHBIN MOIYJIb B paM-
Kax oOy4eHHUs] MUCbMEHHOMY MEPEBOJY, TaK U MOAYJb B paAMKaxX CHUCTEMbI
IpernoiaBaHusl aHTJIMMCKOTO Si3bIKa KakK MEepPBOr0/BTOPOr0 MHOCTPAHHOTO,
YTO U WUTIOCTPUPYET AaHHOE MOCOOUE.

Onuum 13 3(PpheKTUBHBIX CIOCOOOB CPEJCTB B 0OYUYEHHUH TEpPEBOJIa
HAYyYHO-TEXHUYECKOM JUTEpaTyphl SBISETCS MEPEeBOJ JUTEPATyphl IO
CMEXHOM WJIM HE3HAKOMOW OOJacCTH, TNIe BBIXOJ U3 «30HBI KOM(popTa»
o0ecreurBaeT KOPPEKTHOE HCMOJIb30BaHUE JIEKCHYECKOro, rpammaThye-
CKOT'O aHajiu3a U MPOSBIEHUS TBOPUYECKOTO MOAXO0Aa B Mojlaue HeoOXoau-
MOTO Marepuaia B paMmkax pedeparuBHoro nepeBoaa. OCHOBHOM 3agaueit
00y4aeMoro SIBISIETCS yMEHHE TPAMOTHO, IOTUYHO U CBA3HO MPEIOCTAaBUTh
NIEPEeBO/I IO CpeACcTBaM pedeprupoBaHusi, TOATOMY CO3HATEIbHBIN JIEKCHKO-
rpaMMaTUYECKUA aHaIu3, TMOHWUMAaHUS CHENU(DUKA TEKCTa TapaHTUPYET
BEPHBIN MEPEBOJI CMBICIIA TEKCTA U Mepejady aBTOPCKON MBICIH.

PA3JIEJI 1. PEOEPUPOBAHUE U AHHOTHUPOBAHHUE KAK
CHHOCOBbI IEPEBOJA

AHHOTHpOBaHUE U pedeprpoBaHHE SBISAIOTCS OAHOW M3 Hauboiee
IIUPOKO PACHpPOCTPAHEHHBIX MUCBMEHHBIX (OPM OBICTPOrO M3BIICUCHUS
uH(pOpMaIMK U €€ CMBICIIOBOM 00padOTKM Ha MPOJABUHYTOM WU JTaXKeE 3a-
BEpUIAIOLIEM 3Tare 00y4YEeHUs] NHOCTPaHHBIM A3bIKaM. OCHOBOI TaKuX BH-
JIOB JEATEIBHOCTH SIBJISIETCS] MCUEPIBIBAIOIIEE TOHUMAHUE MHOCTPAHHOTO
TEKCTa, TO €CTh HABBIKA CBOOOJHOTO MEpPEeBO/ia HAYYHO-TEXHUYECKOH JIH-
TEpaTypsl C JIUCTA.

KpoMme xopoiiiero 3HaHusi THOCTPAHHOTO SI3bIKa ISl YCIIEIIHOM pa-
00TBI 110 00PabOTKE TEKCTOB MEPEBOJIYMKY HEOOXOIUMO CIIEUTH 3a CIie-
UATM3UPOBAHHON HAYYHOU JIUTEPATypoOil MO mpoOeMaM, OTHOCAIIUXCS K
00JIaCTH €ro CrenualbHOCTH, a TAKXXe CBOOOJHO OPUEHTUPOBATHCA B UHO-
CTpaHHBIX MyONHKaAIUAX, ObITh B KypCc€ O COBPEMEHHOM COCTOSIHUM pac-
CMaTpUBaEMbIX MPOOJIeMbl, 00JaAaTh 3HAHUIAMH B psAle crenuduk oxpa-
THIBAIOIIMX HAYYHYIO, MOJUTHYECKYH), SKOHOMHYECKYI), MCTOPUUYECKYIO
obonactu u T.4. IlepeBouuKky HEOOXOIUMO YMETh OTHENSATH OCHOBHYIO



uH(pOpMaIMIO OT BTOPOCTENIEHHOW, aHaJIU3UpOBaTh U 00001maTh oOpabda-
THIBAEMbBIN MaTepUal.

Ilenpro nHGOPMAIITMOHHON O00paOOTKH TEKCTa SBIISICTCS W3BJICYCHUE
MOJIE3HOM W IIEHHOW HMH(OpMalMK MO KOHKPETHOM MpoOjeMaTuke, Mmpei-
CTaBJISIIOIIEH HMHTepec Juisl 3aka3zuuka pedeparuBHoro mneperopa. Cyii-
HOCTh JIaHHON 00pabOTKHU TEKCTOB COCTOUT B KPAaTKOM H3JIOKEHHH «IIEp-
BUYHOT0» TEKCTA.

TepMUH «IIEPBUYHBIN» U «BTOPUYHBIN» TEKCT HUCIIOJB3YIOTCA IS
KJaccuukanuy MHMOPMALUOHHBIX JOKYMEHTOB. BTOpUYHBIN TEKCT CO3-
JAeTCsl B pe3yJibTare MpeoOpa3oBaHUsl HWCXOAHOrO, MEPBHUYHOIO TEKCTA.
AnHoTanus, pedepat, peLeH3us, KOHCHEKT KaK pa3 OTHOCATCS K THUIIAM
BTOPUYHOI'O TEKCTA.

INIABA 1. PEOGEPATUBHbBINA NEPEBO/]

1.1. CymHocTh pedepupoBanus

PedeprpoBanrie HHOCTpAHHBIX MCTOYHUKOB, CPEIU Pa3IUYHBIX TH-
OB aHATUTHKO-CEMAaTHIECKON 00paOOTKH MEPBUYHBIX JOKYMEHTOB, SIBJISI-
eTCsl HauboJiee CIOKHBIM 0 CPaBHEHUIO C pedeprupOBaHUEM U aHHOTHUPO-
BaHWE WCTOYHUKOB Ha SI3BIKE HOCHTEN. PedepaTuBHBIN MEpeBO SBISET
co00i1 0COOBIN BUJ AEATENBHOCTH, IPU KOTOPOM OIEpaIiy MepeBojia Tec-
HO TEpervIeTaloTCs C OINepalusMu MO0 KoMIpeccuu Tekcra. l[lporece
00001eHnsT MaTepuaia Ipu pedeprupoBaHUN aHAJIOTHYEH MPOIECCY JIeK-
cudeckol TpaHchopmanuu npu neperoge. OgHUM U3 pacHIpOCTpaHEHHBIX
pUEMOB 0000IIEHUS - 3aMEeHa YaCTHOTO MOHATHS OOIIUM, BUJOBOTO - PO-
JIOBBIM - aHAJIOTHYEH MPUEMY TeHepalu3aliu B mpolecce nepesona. [lo-
noOHbIE TIpoliecchl TpaHchopMauu U 0000IIEHHS] MOTYT BBI3bIBATHCA CY-
ry00 JNHHTBUCTUYCCKUMH TPUYMHAMH: PACXOXKICHHEM B CMBICIOBOU
CTPYKTYpeE CJIOB, KOTOpbIe 0003HAYAIOT OJHO M TO K€ MOHSITHE B Pa3HBIX
s3pikax. PedepaTuBHBIN TEpeBO OJHOBPEMEHHO BKIIIOYAET MEXbSI3bIKO-
BOE IMpeoOpa3oBaHuE W HEMOCPEJACTBEHHO pedepupoBaHue, TO €CTh CBEP-
ThIBaHHWE WH(MOpMaLUU. S3BIKOBBIE €IMHUIIBI BTOPUUYHOIO JOKYMEHTA 3a-
MEIIAIOT OOJIBIIHNI 00BEM COJIEpIKaHUS, YEM €IMHUIIBI TEKCTa OPUTHHAIA.

HeobxomumbImM ycioBreM miis peepupoBaHus SIBISETCS MpEIBapH-
TEJIHbHOE MMOHUMAHNUE TIEPBUYHOTO TEKCTA B MEJIOM. TOJBKO MPHU STOM yC-
JIOBHH MEPEBOJYUK OYJET CIOCOOEH OTJEIUTh B TEKCTE IIaBHYIO, CYIIECT-
BEHHYI0O MHGOpPMAIMIO U OMYCTUTH BTOpOCTeneHHy. Pedepar paccmar-



pUBaETCs KaK HOBBIM, BTOPUYHBIN TEKCT, CO31aHUE KOTOPOT'O ONpPEAEACT-
Csl pe3yJIbTaTOM OCMBICIICHUS ¥ IOHUMAaHUS COJIEP KAHUSI TEKCTA B LIEJIOM.

OaHuM #3 BaXKHBIX HABBIKOB B MHCTPYMEHTApuUu pedepupoBaHUS
SBJISIETCS YMEHUE pa3OUTHUsl MEPBUYHOTO TEKCTAa HA CTPYKTYpPHbIE €IUHU-
1pl. [TTaBHBIMU CTPYKTYpPHBIMU €IUHHUIIAMH, MPEBOCXOJSIINE MPEI0NKe-
HUS, SBIIAIOTCS: a03all U rpymna ad3aieB, Ha3biBaeMble cyoTexkcToM. Cyo-
TEKCT - KOMIIOHEHT CBA3aHHOTO TEKCTa, PAa3BUBAIONINI OAHY U3 TJIABHBIX
ero TeM. CyOTeKCT BKJIOYaeT B ceOs BBOJHBIN ab3all, onucaTeIbHbI ao-
3a1l ¥ a03all BBOAAIIMN YUTATENsl B MPOOJIEMATUKY TEKCTa, BBIIBUrasi HO-
BYIO MpoOJeMy, pEelIeHII0 KOTOPO# MOCBSIIEH MOCIEAYIOIMNNA TEKCT CTa-
ThU.

bonbiioe 3HaueHue A METOAUKN pabOThl UTPAET TOHUMAHHUE CMBI-
CJIOBOM CTPYKTYphl ab3ana. [Ipemioxenus, cocraBisionie ad3ail, HepaB-
HOIICHHBI C TO3WIIMU UX CMBICIOBOro Beca. IlepBoe mpemsiokeHue, Kak
IPaBUIIO, SIBJISIETCS 0oJiee BaXKHBIM, HEXENU ocTajbHbie. OHO COMEPKUT B
cebe nHdpopmaluo Bcero abdsaia, T.€. 0000IIEHHE CMBICTIA BCero abdsaiia.
OcTanbHbIE TPEJIOKEHUSI TOJIBKO pa3BUBAIOT ero. [logoOHbIe mpeanoxe-
HUS Ha3bIBAIOTCS KIH0YeBBIMHU (key) mpeaiokeHUsIMU WIIA TEMaTUYECKUMU
(topic sentences).

Takum 00pa3oM yMeHHE HAXOUTh KIIOUEBbIC TIPEAJIOKEHHS B a03a-
1€ TI03BOJISIET OPUEHTUPOBATHCA B TEKCTE, BHIUJICHUTh CMBICIIOBBIE aKIICH-
ThI U, CJIEIOBATENIbHO, MOHATH €r0 CMBICIIOBOE cojepkanue. Kpome Toro,
yMEHHE TMPEABUACTh COJAEpkKaHHE TEeKCTa 00ecleymBaeTcsi 3a CHeT TJIOo-
0anpHOTO MOIX0/Ia K U3YUYCHHUIO TEKCTa B IIEJIOM.

1.2. Haznauenue u Bujabl pedeparon

W3 cBoero 3TUMOJIOTHYECKOTO 3HAYEHMsI CJIOBO pedepaT (OT jart.
reffere - cooO1aTh, AOKJIA/IBIBATH) - 3TO KPATKOE U3JI0KEHUE COACP>KaHUS
OpUTHMHAJIa-TIEPBOUCTOUYHNKA. PedepupoBanue mnpencraBisier coOOM HH-
TEJUIEKTYalbHbI TBOPYECKUN MPOLECC, BKIKOYAIOIIMKA OCMBICIEHUE HC-
XOJHOTO TEKCTa, aHAJIIMTUKO-CHMHTETHYECKOoe IpeoOpa3oBaHue HHGOpMa-
[[MU: ONTMCAHUE TEKCTA, IIEJIEBOE U3BJICUCHUE HauboJiee BaXXHOU HH(popMa-
IIUH, ee MepepachpeesieHue U co3gaHue HOBOTO TekcTta. Pedepar mo3so-
JSIeT OMPEeIeTUTh, HACKOJIBLKO HE0OX0IUMO o0paIiaThCsi K MePBOUCTOYHU-
Ky 4 ¢ Kako# 1enbto. CyObeKTHUBHAS OLIEHKAa MOKET ObITh MpeJ/ICTaBlICHA
OLICHOYHBIMU 3JIEMEHTaMHU, HaIp., Helb3sl He CO2NIACUMbCsL ¢ MHEeHUeM dé-
mopa, agmop yO0auHo peuiaem KOMnieKc npobiem u ap.

CylecTByeT HECKOJIBKO BUJIOB pedepaToB:



* UWHJUKATUBHBIN - (pedepar-pe3romMe) MakCUMaIbHO KPAaTKO H3Ja-
raeT BBIBOJBI, PE3YJIbTATHI MPOBEACHHON paOOThI, BCE BTOPOCTEIIEHHOE IS
UHTEpECYIOIIeH peepeHTa TeMbI OITyCKaeTCs;

* uHbOpMaTUBHBIN - (pedepaT-KOHCIEKT) KOHCTIEKTUPOBAHHO W3-
JaraeT CyIIeCTBEHHBIE MOJIOKEHUS! MEPBUYHOIO JTOKYMEHTa B 00OOIIEH-
HOM BUJIE.

NudopmaTuBHBIi pedepaT noapasiensercs Ha JBa TUIA:

* MoHorpaduyeckuil - pedepar COCTaBICHHBIM MO OJHOMY HCTOY-
HUKY Y Ha3bIBa€TCSl BBIOOPOUHBIM pedepupOBaHUEM;

* 0030pHBIH - pedepaT Ha OOMIMPHYIO TEMY MO HECKOIBKUM JOKY-
MEHTaM C KPaTKOW XapaKTEPUCTHKOW COJep KaHMsI Ka)KJ0T0 U3 HHUX I10 OT-
JICIbHOCTH.

NunukaTuBHBIN pedepar cXoieH ¢ aHHOTAIlMel B CHITY KPaTKOCTH H
JTAKOHUYHOCTH W3JIOKEHUS M CIYKHUT I ACTCPMHUHUPOBAHUS II€II0CO00-
pasHoctu oOparmeHusi Tekcty. Ho, B ornuyue oT aHHOTamnuu, pedepart-
pe3toMe B 0000IIEHHOM BHUE PACKPHIBAET BCE OCHOBHBIE MOJIOKEHHUS TIep-
BUYHOTO TEKCTA, U3JIaraeT Mpo0JIEeMaTUKY TEKCTa-UCTOYHHUKA U JTAeT MPEJ-
CTaBJICHHE O (paKTax, pe3yibTaTax M BhIBOJAX, U3JI0KCHHBIX B HEM.

O06neM pedepaTa MOKET BapbUPOBATHCS B 3aBUCUMOCTH OT II€JIH €0
JTATbHEHIIIETO HWCITONB30BAaHUS: I IIUTHUPOBAHUS B CBOCH paboTe, mpwH
BBIPaOOTKE HOBOW KOHIIEHITMN HCCIenoBanus u T.1. OgHaKO, CYIIECTBYIOT
TPU OCHOBHBIX TpeOOBaHUs K pedepary:

* UHGOPMATUBHOCTB, MOJIOTA U3JIOKEHUS;

* O00OBEKTHUBHOCTH, HEMCKAXEHHOE (PUKCHUPOBAHKE BCEX MOJIOKEHUMN

TEKCTa;
* KOPPEKTHOCTh B OIICHKE MaTepuaa.

CtpykTypHO pedepar OTInYaeTcsi CBOUM MOCTOSHCTBOM:

1. 3aroJjioBoYHAast 4acTh - GOPMYITUPOBKA TEMBI;

2. pedepaTuBHAsA YACTh - U3JIOKEHUE OCHOBHBIX MOJIOKEHUN MEP-
BUYHOT'O TEKCTA,

3. aHaAJIU3, U3JI0’KEHHe Pe3yJbTATOB M BbIBOJAOB - YKAa3aHUE Ha
HaJM4Yue WUTIOCTPATUBHOIO MaTepuaia (Tabyui], pUCYHKOB, CXEM U T.[1.);



4. 3aK/JII0YUTEJbHAS YACTh - BO3MOXKHBI KOMMEHTapui, B KOTO-
POM TEPEBOAUUK-PEPEPEHT BBIPAKAET CBOE MHEHHE IO OTHOIICHHUIO K
npoOjemMaM, pacCMaTpUBAaEMbIM B IEPBOMCTOYHUKE WA MHEHHIO aBTOPA
I10 3TUM BOIIPOCAM.

[Ipu moapoOHOM paccMOTpPEHHH CTPYKTYphl pedepara, MOKHO BbI-
BECTU TOUHYIO €ro Mojelb. [1o aToMy miaHy JOJIKEH COCTaBISThHCS pede-
part:

1. Berymienne.

3a/1a4y TUTIOBOT'O BCTYIICHUS:
* JaTh UCXOJHbIE JTAaHHBIE (Ha3BaHHE MCXOJHOTO TEKCTa, TIe Omyo-
JMKOBAaH, B KaKOM TO/1Y);
* cooOmMUTH cBeleHuss 00 aBTope ((hamuiivs, y4eHbI€ CTENEHb U
3BaHME, €CJIU €CTh);
* BBIBUTH CMBICI Ha3BaHUS pabOThI, YeMy IOCBsAIIEHA (Tema), B
CBSI3M C YEM HAIKCAHA.

2. Tlepeuncnenre OCHOBHBIX BOMPOCOB (TIpOoOJieM, TMOJOKEHHI), O
KOTOPBIX TOBOPUTCS B TEKCTE.

3. AHaiM3 caMbIX BaXXHBIX, [0 MHEHHUIO pedepeHTa, BOIMPOCOB U3
MIEPEYUCIICHHBIX BHIIIIE.

3aza4uy TUIIOBOTO aHAJIN3A:

* 000CHOBaTh BAXKHOCTHb BBIOPAHHBIX BOMPOCOB (IMOYEMY ITH BO-
IPOCHI TIPEACTABISAIOTCS HAanOoJee BAXKHBIMU M MHTEPECHBIMU aBTOPY pe-
hepara);

* KOPOTKO IepeaaTh, YTO MO 3TUM BOTIPOCAM T'OBOPHUT aBTOP, OITyC-
Kasl WULTIOCTPAIAN, TPUMEPHI, TU(PPHI, OTMeYast TOJIbKO WX HAIHYNE;

* BBIPA3UTH CBOE MHEHHWE IO MOBOY CYXXICHUW aBTOpa MCXOIHOTO
TEKCTa.

4. OOmuii BBIBOJ O 3HAYEHUU BCEW TEMBI WJIU MPOOJIeMBbl pedepu-
pPyeMOro TeKcTa.

B aT0i1 yacTu pedepaTa MOXKHO BBIWTH 3a TMPEENbl JAHHOTO TEKCTa
U CBSI3aTh pa30upaeMble BOMPOCHI ¢ O0JIee MUPOKUMH MPodIeMaMHu.



Ecnu B cTratbe OTCYTCTBYET OJMH W3 BBIMICTIPUBEICHHBIX ITyHKTOB,
TO €ro B pedepare OMyCKaroT, COXPaHss MOCIEA0BATEIIBHOCTD U3JI0KECHUS.
Camo u3NOXKEHUE BEIETCA MO BaXKHOCTU OTOOPAHHBIX CBEJEHUI: B KOH-
HEHTPUPOBAHHOW (hopMe H3JIaraeTcs CyTh BOIPOCA, 3aTEM MPUBOIATCS
dakTHUecKkue JaHHble. 3aMeHa KOHKPETHBIX JTAHHBIX OOIIMMHU HE JOIyCKa-
etcsi. [lnan cocraBienus pedepara MOXKET HE COBNAJATh C TUIAHOM HAIH-
canusi pedepupyemoirt crtatbu. Pedepar sBIAETCS €IUHBIM, JIOTHYECKU
KOMIAKTHBIM HM3JI0)KEHHEM OCHOBHOTO COJIEp)KaHUSI CTaTbH, MOATOMY, HE
HMEET KaKuX-JIM00 pa3/iesioB.

Camoii cylecTBEHHOM U OTJIMYUTENbHOU YepTor pedepaTa aBisieTcs
uHpopMaTHBHOCTDL. VIMEHHO 3Ta yepTa SBIAETCS HEOOXOAUMOM ISl KO-
HOMUU BPEMEHH MpouTeHus JokymeHTa. Kak mpaBuio, pedeparsl 10BOIb-
HO YacTO 3aMEHSIOT MEPBUYHbBIC TOKYMEHTBI, OCOOCHHO KOTJla MCXOHBIM
TEKCT COCTABJIEH HA UHOCTPAHHOM S3bIKE.

O6bemoM pedepaTUBHOrO COOOIIEHUS ONpEAeNsieTcs 00bEMOM TEp-
BUYHOT'O JIOKYMEHTa, HOPMaMU U MPAKTUYECKUM 3HAYEHUEM KOHKPETHOTO
JTOKyMeHTa Jijis ero nonyuarensa. Cpennuili 00beM - oT 500 meyaTHbIX 3HA-
KOB I MHAUMKATUBHOrO THNa pedepara, 1000 nmedyarHbIX 3HAKOB JJIsI UH-
dbopmatuBHBIX pedepaToB, 2500-10000 3HaKOB - mAIsI MHOOPMATHBHOIO
Tuna. B ciyuae BaXXHOCTHM BBICOKOW HMH(POPMATUBHOCTH, AKTyaJlbHOCTH
WIKM TPYAHOJOCTYNMHOCTA WH(GOpPMAIMU NEPBUYHOTO JIOKYMEHTa 00bEeM
pedepara moxeT gocturath 12000 neyaTHBIX 3HAKOB.

1.3. Hanucaunmue pedepara
1.3.1. Onpenesenue xapakrepa udgopmManuu

B HayuHoOll nmuTeparype CymecTBYIOT TPH OCHOBHBIX THIa WH(pOpMa-
07058
* (axrorpaduueckas - uHdopMmanus o (akrax, mpoieccax, coObl-
THSX, SBICHUSX U T.1I.;
® JIOTUKO-TEOPETHYECKasi - COOOIIEHHWE O CIOoco0ax MOyYEHUsI
dhakTorpaduyeckoit nHGOpMaInK, BEIBOJOB U3 (PAKTOB, CCHIIIOK HA UCTOY-
HUK UH(POPMAIIHH;
* OIeHOYHas MH(pOPMAIUS - BEIpAXKEHUE aBTOPCKOTO OTHOIICHHUS K
COOOIIIEHUIO.
[Ipu xommpeccun TeKCTa HEOOXOIUMO OTOOpaTh UHGPOPMAIIUIO O
dakTax, a 3aTeéM OIICHUTb HEOOXOAUMOCTH JIOTMKO-TEOPETUYECKOU U
OLICHOYHOU MH(pOpMaIUH.



1.3.2. OneHka 3HaYUMOCTH MH(pOPMATUT

B mporiecce 06paboTku mHpopManuu, NEPeBOAUMK CTATKUBAETCS C
dbakTom aybnupyromeit uHdopmanuu. JlyomupoBanue uHbOpMalMU CO-
CTOWT B TIOBTOPECHHH YK€ ONMMCAHHOW WH(OPMAIIUU TI0 CPEACTBAM APYTHX
SI3BIKOBBIX CPEJICTB.

B nay4HoOi1 nuTepaType 3a4acTyro 3TO MPEACTABIAECTCS B BUIE 00b-
SCHEHHS YK€ Ha3BaHHOTO TepMmuHa. [Ipu cokpaieHun BbIOMpPAETCs OJUH
U3 BapUAHTOB - TEPMHUH WK €ro o0bsicHeHue. Eciu Tepmun siBnsiercs 00-
HIEYTIOTPEOUTENBHBIM, TO €r0 OOBSICHEHHE OoIycKaeTcs. B manHoM ciydae
WHJMKaTOpamMu Iyonupyromeid uHbopMaluu CiayKaT KOHCTPYKIUU: MO
ecmo, UHLIMU CIOBAMU, UHAYE 2060PsL U T. 1.

JlyonupoBanue uHpoOpmanuu 00ECleYrBaET CBA3HOCTh TEKCT, €ro
CMBICIOBOE pa3BuTHE. OHO BBIPAXKAETCS B JICKCUUECKUX, CHHOHUMUYECKUX
U MECTOMMEHHBIX MoBTOpax. [Ipu Hanmnuuu nyonupyroiiei nHbopMaIiu B
CMEXHBIX TPEMIOKEHUAX COJEpPKaHUE OJHOTO TPEITIOKEHUS MOXKET
BKJIFOYATHCS B IPYyToe B BUIE 000COOJIEHHOTO 000poTa (MPUYACTHOTO WIH
JEEPUYACTHOTrO).

1.3.3. OcHOBHAasi ¥ TONOJIHUTEIbHASA HHPOPMAIUA

JlomomuuTenbHAsA WHYOPMANIUS KOHKPETUZUPYET U YTOUHSIET OCHOB-
HYIO.

Ee Bkimtouenue B pedepar 3aBUCUT OT HedH pedepupOBaHUS U OT
o0beMa 3HaHHWI COCTABUTEIS IO JaHHOW TeMe. [T BBIJCICHUS OCHOBHOM
U JOMOJHUTEIFHON WH(POPMAIIMH MOKHO HCIIOIh30BaTh CIICIYIONIHE pe-
KOMCHIAINH:

1. OnpenenuTs OCHOBHYIO MH(POPMAIIMIO IOMOTAE€T CUHTAKCUUYECKUI
aHanu3 mpemiokeHus. Hamo BBIIETUTh TPEAUKATUBHBIA MHUHUMYM —
CYOBEKT M CYXKJIEHHE O CYOBEKTE C MOSICHECHUSIMHU, HEOOXOTUMBIMU IS CO-
XPaHEHUS CMBICJIA MPEIOKEHUS.

2. JlononuuTenbHas nHoOpMalyg B BUAE MPUMEPOB, HILTIOCTPALIAN
MOXXET BBOJUTHLCS CIIOBAMH: HAnpumep, max, maxk Hanpumep, maxue dice;
KOHKpPETH3UPYIOIIas WHPpOpMaIws BBOJUTCS COIO3HBIM aHAJIOTOM B YacT-
HOCTH.

3. JomomuuTenpHas WHPOpMAIHAS MOXKET COACPIKATh MEPEUNCITICHIE
MIPEAMETOB, SBJICHHUM, (DaKTOB, KOHKPETUZUPYIOUIUX UX O0OOIIEHHbIE Ha-
3BaHUs B OCHOBHOM MH(OpMaIUH.
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4. JloniomHuTeNbHAs MHOOPMAIIMS YTOUHSIONIETO XapakTepa pa3Bu-
BA€T OCHOBHYIO MH(OPMAINIO TEKCTA. ITO BBIPAXKAETCA B MOBTOPSIEMOCTH
KJIFOUEBBIX CJIOB. JlomosHUTEIbHAS HH(POPMALIUS YaCTO COJACPKUT HUDPO-
BbIC JIJAHHBIC.

5. Jlns onpeneneHus OCHOBHON MH(POPMAIIMKM BaXKHO HANTH B TEKCTE
KOHCTaTUPYIOLIUE TE3UCHl U BBHIBOJbI. ApryMeHTaIUs T€3UCOB U XOJ pac-
CY’KJIEHUU, KOTOpbIE MPUBOIAT K BBIBOJY, ITPU CUIILHOM COKPAILIEHUH TEK-
CTa MOT'YT OITyCKaThCS.

6. Te3uc MoXkeT BBOJUTHCS B pepepaT co CChUTIKOM Ha UCTOYHUK WH-
dbopmanuu. [Ipu 3TOM HCHONB3YIOTCS CIieMATIbHBIE CPEACTBA OQopmiie-
HUS Te3Uca:

cuumaem
Aemop noaazaem
ymeepaicoaem

1o muenuro asmopa...
C mouxu 3penus agmopa...
Kax ymeepowcoaem asmop...

7. Ecnu apryMeHTHpyIOlllasg 4acTh HE BKJIKOYAeTcs B pedepar, To
MO>KHO TOKa3aTh €€ HaJIMYHhE B UCXOAHOM TEKCTE CJIEAYIOIIUMH CIoco0a-
MU

Aemop nododepoicusaem c60r MOUK) 3PEeHUs odokazamenbcmeamu
apaymenmamu
npumepamu
KOHKPEMHbIMU OAHHbIMU

B noomeepaicoenue ceoeu mouku 3peHus 00Ka3zamenbcmea

asmop npueooum PA0 00KA3amelbCme
apeymeHmol

pe3yibmambl HAOIH0OEeHUl

8. IIpu cokpalieHMM TEKCTa 3a CYET TOM YacTH, IA€ TOBOPUTCS O Ha-
OJIOICHUSIX, UCCIIEIOBAHUAX, PACCYKIEHUAX, KOTOPHIE IPUBEIHN K BHIBOAY,
MO>KHO HCIIOJIb30BaTh CJIEIYIOIINE CIIEHUAIIBHBIE CPEICTBA!
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Habnooenus npusoosm/npusenu k 661600y ...

Tonyuennvle Oannvie
Paccyaicoenus

N0380JIAIONM/NO3BOJUNU COCIAMb 8bl80O0...

Ananus pe3ynomamos ceuoemebCmeyem...

Ha ocnosanuu

BbINOJIHEHHBIX UCCAEO08AHULL
NnpoBeOeHHbIX HaONOeHU
NOJYYEeHHbIX OAHHbIX
aHanu3a pe3yibmamos

ObLL cOeNan 8b1800...
MOJICHO COenamo 8bleoo...
asmop Npuxooum/npuiuén
K 8bl1800Y...

asmop denaem 6bl800...

1.3.4. CuHTAaKCHYECKAA KOHICHCAIIMA TEKCTA

CuHTaKCHYECKON KOHACHCAIMEHN SIBJISCTCA Mepeaada NepBOUCTOYHU-
Ka SKOHOMHBIMH CPEJICTBAMH:

HcxoaHbIH TEKCT

IlepeBoa ucxoxHoOrO

Pegepar

If heated, without air
the properties of phos-
phorus will change
dramatically after a
while: The phosphor
becomes red-violet,
ceases to glow in the
dark, becomes non-
toxic and does not self-
ignite in air.

Ecou narpetrs dochop
0e3 JocTyma BO31yXa,
TO uepe3 HEKOTOpoe
BpEMsI €ro CBOWCTBA
pe3Ko U3MEHSTCS:
dbochop mpuobperaet
KpacHO-(HOJIETOBBIN
I[BET, IME€PECTaeT CBe-
TUTBCS B TEMHOTE, Je-
JA€TCS HESJIOBUTHIM U
HE CaMOBOCILJIAMEHSIET-
Csl Ha BO3/1yXe

Onucwlearomesi U3MEHe-
HUSI CBOMCTB (ocdopa
Npu HarpeBaHuu 0Oe3
J0CTyMa BO3/lyXa.

Economic and geo-
graphical research is of
paramount importance
for the development of
the national parks net-
work.

DKOHOMHKO-
reorpad)iuecKie  WC-
CJIEOBAHUS UMEIOT
HUCKJIIOYUTENLHOE 3Ha-
YeHHUE JIJIS Pa3BUTHS
CeTH  HAIMOHAIBLHBIX
MapKOB.

Iloouepkusaemcs  3Ha-
YyeHHue YKOHOMHMKO-
reorpauyeckux Hccie-
JOBAaHUM JUISI PA3BUTHUSA
ceTu

HAIIMOHAIBHBIX MTAPKOB.
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B pedepaTtuBHBIX TEKCTax OTHOIIECHUS OOYCIOBICHHOCTH Yallle BCe-
IO BBIPKAIOTCS MPOCTHIMU MPEIJIOKCHUSIMHU C MPeIuKaTaMu: 00)Clo6/1u-
samu(cs) uem?, onpeoenimo(cs) yem?, 8vlzvieamv(cs) uem?. npUBOOUNMDd
umo?, obecneuugamv umo?, NO36ONAMb UMO?, CEUOEMeNbCMB8O8aAmMsb O
uem?

1.3.5. Ucniosib30BaHUeE UTAT

B pedepare MoryT ObITH MCIONB30BaHBI IIUTATHI U3 pedepupyeMoit
pabotel. OHM Bcerza craBsTcs B KaBblukH. ClenyeT pasnuyaTh TpU BUIA
LUTUPOBAHUSA, [IPU ITOM 3HAKU IIPEIIMHAHUSA CTABATCS, KaK B IPEIJIOKEHU-
AX C NPSIMOU PEUbIO:

1. Iwurarta cTtouT mocie ciaoB coctaButens pedepara. B sTom ciaydae
MOCJE CIIOB cOocTaBUTEINs pedepara CTaBUTCA JABOETOYME, a I[UTAaTa HAYU-
HaeTcs ¢ 6ompmiol OykBel. Hampumep:

Asmop cmambu ymeepocoaem: «B naweu cmpawne oeiicmeumenvHo npo-
usouien CmpemumenbHblll pOCm HAYUOHANbHO20 CAMOCO3ZHAHUSY.

2. Ilwrara crout mepena cioBaMu coctaButens pedepara. B stom ciy-
4ae TMOCJe IUTAThl CTABUTCS 3amsiTas U TUPE, a CJI0Ba COCTaBUTENs pede-
paTa nuIIyTcsa ¢ MajieHbkoi OykBbl. Hanmpumep:

«B naweun cmpane oOeticmeumenvHo npouzouien cmpemumenvbHulli pocm
HAYUOHANLHO20 CAMOCO3HAHUAY, - YIMEepacodem asmop cmamol.

3. CrnoBa cocrtaBurtensa pedepara CTOSIT B CEpelIUHE IUTAThL. B 3TOM
cily4ae repes HUMU U MOCJIe HUX CTaBUTCS TOYKa ¢ 3amsToil. Hanmpumep:
«B naweii cmpane, - ymseepocoaem asmop cmamvi, - OeUCMEUMENbHO
npouzoulesl CmpemMumenbHblil POCm HAYUOHATbHO20 CAMOCO3HAHUS.

4.  IluraTa HEMOCPEJACTBEHHO BKJIIOYAETCS B CJIOBA COCTaBUTENS pede-
pata. B 3Tom ciyuae (a OH ABISIETCS caMbIM PaclpOCTPaHEHHBIM B pede-
parte) uTaTta HaYMHAeTCs ¢ MalleHbKoM OyKBBI. Hampumep:

Asmop cmamvu ymeepicoaem, 4mo «8 Haulel CmpaHe OeucmeumeibHO
npouzoulesl CmpemMumesibHblil poCm HAYUOHATbHO20 CAMOCO3HAHUSL.

1.3.6. SI3bIKOBBIE KJIHIIIE

Heo0xonuMol 4acThio B COCTaBICHMM pedepara SBISIOTCS A3BIKO-
BBIE CPEJACTBA WM SA3BIKOBBIE KIMIIE. /[[aHHBIE CpeAcTBa ITOMOTarOT IEpe-
BOJYMKY HE TOJIBKO c/eliaTh pedepaT «HACHIIIEHHEE», HO JIOTUYECKU CBSI-
3aTh KXKIYIO U3 JIOTMYECKUX yacTed pedepara. Huxe mpuBeneH crumcok
BO3MOYKHBIX KJIMILIE JIJIsl COCTABJICHUS pedepaTa HCXOIHOIO TEKCTA:
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CMBICIIOBBIE
KOMITOHEHTHI
TEKCTAa

S3bIKOBBIE CPEACTBA BHIPAXKEHUS (KITUIIIE)

1. Tema u Ha3BaHue
CTAThbU

JlaHHas1, HacTosIIas, pacCMaTpuBaeMasi CTaThs ...
CraThsi Ha3bIBa€TCs, HOCUT Ha3BaHWE, O3ariaBiie-
HA...

Tema crarbu...; /laHHasg cTaThd NOCBAIIECHA TEME. . .;
CraTps HanMcaHa Ha TEMY O ...; B cTaTbe rOBOpUTCS
0 ...; ABTOp cTaTbH pacCKa3bIBAET O ...

2. [Ipobnemarnka
CTaTbU

B cratee paccMmarpuBaeTcsi, CTaBUTCSI BOIIPOC O TOM,
4TO ...; B cTarbe aBTOp Kacaercs BOMPOCOB O...; AB-
TOp 3aTparMBaeT, CTABUT, OCBELIAET BOMPOC O ...;
aBTOpP TOBOPUT O MpoOieMax ...; OCTAaHABJIMBACTCS
Ha CIIeIyIoNKX Bompocax (mpobiiemax). ..

B crathe u3maraercs, MpeicTaBi€Ha TOYKA 3PEHUS,
0000111aeTcsi OmbIT PadOTHI ...; JaeTcs aHanu3 (de-
ro), 1aeTcs OLICHKA (YeMy), 1aeTcsl ONUcaHue (4ero),
Hay4YHOE 000CHOBaHUE (Yero)

3. Kommo3umnusa
CTaTbH

CraTbs 1enuTes Ha ..., COCTOUT U3 ..., HAUUHAETCS C
B cratbe MOXHO BBIJIETUTH BCTYIJIEHHE, OCHOBHYIO
4acTh U 3aKJIIOYEHUE.

CraThsl COCTOUT U3 TJIaB, YACTEH, pa3/IeNoB.

Bo BcrynurenbHOU (IEpBOi) 4acTH TOBOPUTCH O...,
CTaBUTCSI BOIIPOC O TOM, YTO..., U3JaraeTcsa UCTOPUs
BOIIPOCA, peub UAET ...

Bo BcTymnuTenbHON 4acTH CTaThH, B MPEIUCIOBUU K
CTaThe peYb UJAET O ...

B ocHOBHOUM yacTu cTatbu JA€TCA ONHUCAHUE..., Ja-
€TCs aHAJIN3, U3JIaraeTcsl TOUKa 3pEeHUs Ha ..., JaeT-
Csl XapaKTepHUCTHUKA (YEero).

B ocHoBHO# yacTw 3HaUMTENBHOE (OOJBIIOE) MECTO
OTBOJUTCS (4eMy); OOJIbIIOE BHUMAaHHUE YJIEseTcCs
(ueMy); OCHOBHOE BHUMaHHUE oOpariaeTcs (Ha 4To).
B 3akmrouuTeNbHONW YacTH, B 3aKJIOUYEHHUU IOJBO-
JSTCSI WTOTH  MCCJIEJAOBAHUS; JI€NaeTCsl  BBIBO/I,
000011aeTCsl CKa3aHHOE BBIIIE; JAETCS OILICHKA (4e-
My); B 3akntoueHnn noguepkuBaercs (4ro);

CraTbs 3aKkaHYMBaeTCA (4EM).
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4. CpaBHeHHE pa3-
JIMYHBIX TOYEK 3pe-
HUS

CyuiecTByeT HECKOJIBKO TOUYEK 3pEHUsl MO JaHHOU
npobneme; MOXHO OCTaHOBUTHCA Ha HECKOJbKHUX
OCHOBHBIX TOYKaX 3pEHHS 1O JaHHOMY BOIIPOCY.
OpnHa W3 TOYEK 3pEHMS 3aKI04YaeTcs B TOM, 4TO...;
BTOpAsi TOYKA 3pE€HUS MPOTUBOCTOUT IepBou. Ecin
nepBasi yTBEpPKAAET, 4YTO ..., TO BTOpas OTPHUIAET
3T0. TpeThs TOuka 3peHus BhICKazaHa (KEM) B CTaThe
(kakoi). ..

Ms1 pa3pensgeM TPeTbO TOUKY 3pEHHs, MpPHUBEACH-
Hy!0 37ech. C 3TOM MO3WLMHU MBI IOIBITAEMCS pac-
CMOTPETh pepepupyemyro CTaThIo.

5. CooOmieHue o
HAJIMYUH OCHOBHOM
uH(popMalMu B aB-
TOPCKOM TEKCTE

ABTOp CTaThbU HA3bIBAET, ONHCHIBAET, aHATU3ZHUPYET,
paccMaTpuBaeT, pa3oupaer, I0Ka3bIBaeT, pacKpbIBa-
€T, YTBEPKIAET, MOJITBEPKIAAET (UTO).

ABTOp CTaThbu CpPaBHUBAET, COMOCTAaBIAET (YTO, C
YeM); MPOTUBOIOCTABISIET (UTO, YEMY); KPUTUUECKHU
OTHOCUTCS (K UeMmy).

B cratbe Ha3bIBaeTCs, OMHUCHIBACTCS, aHATU3UPYET-
Csl, IOKa3bIBAETCS, PACCMATPUBAETCS, YTBEPKAAETCS
(4T0); OmpoBepraercs, XapakTepusyercs (Yro, Kak,
KakuM 00pa3oM); cpaBHMBaeTCs (4TO, C YeM); Mpo-
TUBOTIOCTABIISAECTCS (UTO, YEMY).

B craTthe nan ananu3, JaeTcsl XapaKTEpUCTUKA, MPH-
BOJISITCSA JIOKa3aTeabCTBA (Uero).

B cratbe mpuBOASATCS CpaBHEHHUSI, COINOCTABJICHUS
(dero, ¢ 4em); TIPUBOJUTCS] TPOTHUBOMOCTABIICHHE
(uero, yemy).

6. OcHoBaHue miIsd
JIOKa3aTeIbCTBa,
YTBEPKJICHHUS,
OTBETCTBHUSA
MPOTHUBOPEYMS

CO-
UIIn

OTO NOKa3bIBaET, MOJATBEPKIAET TO, UTO ...; ITO CO-
OTBETCTBYET, MIPOTUBOPEUUT TOMY, UTO ...

Ha »ToM OCHOBaHWM aBTOp CUMTAET, YTBEPKJAET,
JOKa3bIBAET, YTO ...

ABTOp omnmpaercs Ha (akThl, HA TO, YTO ...; OOBsIC-
HSIET 3TO TEM, YTO ...; UCXOJIUT U3 TOTO, YTO...

7. Onucanue oc-
HOBHOI'O COJIeprKa-
HUSI aBTOPCKOTO
TEKCTA

B cratbe BBICKA3bIBAE€TCSI MHEHHE O TOM, 4TO ...;
MpeJICTaB/IeHa, BhICKa3aHa TOYKA 3peHUsl (Ha 4TO);
JOKa3aHo, YTo...

B crathe copepxkarcsi CHOpHBIE, JTUCKYCCUOHHBIC
MOJIOKEHUS, IPOTUBOPEUUBBIC YTBEPXKIACHHUS, O0IIIe-

15




W3BECTHBIC UCTUHBI.
B crathe MMEIOTCS IIEHHBIE CBEJICHUS, BAXKHBIC HE-
onyOJIMKOBaHHBIE JIaHHBIE (O 4YeM), yOeauTeIbHbIE
JI0Ka3aTeIbCTBA (UEro).

8. Brirrouenue ngo-
MOJIHUTEJILHON UH-
dbopmaruu B aBTOp-
CKUU TEKCT

BaxxHo oTMeTuth, 4TO ...; HEOOXOIWMO MOIYEPK-
HYTb, YTO...; HaJIO CKa3aTh, 4ToO ...

9. CooO1renue o
COTJIACUM WJIM HE-
corjlacuu

A) Cornacue:

MBI pa3zaeisieM MHEHHE aBTOpa CTaThU 10 BOIIPOCY O
TOM, 4YTO ...; CTOUM Ha CXOJHOM C HUM TOYKE 3PEHHUS
Ha TO, YTO ...; COTJIaCHBI C HUM B TOM, YTO ...
Crnenyer npu3HaTh JTOCTOMHCTBO (U€ro) ...

Cnenyer npu3HaTh HEOOXOAUMBIM, BaXKHbIM, T10JIE3-
HBIM, UTHTEPECHBIM, YO TUTEIbHBIM, OPUTHHATBHBIM,
JOCTOMHBIM BHUMAaHUS (4YTO)...

[IpencraBnsieTcss BaXKHbIM, yOEIUTENbHBIM, HHTE-
PECHBIM, OPUTHMHAJIBHBIM YTBEPKICHUE, BBIBOJ O
TOM, 4TO ...

Henw3s He cornmacuthbes ¢ TEM, 4TO ..., HCJIB34d HC
IpU3HaTbL TOI'O0, 4TO ...; HCJIB3d HC OTMCTUTL TOIO,
qTo...

b) Hecornacue:

Xotenoch Obl BO3pa3uTh (KOMy, Ha 4YTO); XOTEIOCH
OBl BBIPa3UTh COMHEHHE (110 MOBOAY 4YEro) ...; XO-
YEeTCsl BO3Pa3uTh aBTOPY MO BOIPOCY O ...

Bri3bpiBaeT cCOMHEHHME YTBEpPKAEHHUE O TOM, 4TO ...;
BBI3BIBAET BO3paKEHHUE TO, UTO ...

[To3BoM cebe He COrjacuThbCsl C aBTOPOM B TOM,
YTO...; TO3BOJINM ce0€ BO3Pa3UTh aBTOPY HA TO, YTO
...; TIO3BOJIUM ce0€ BBIPA3UTh COMHEHHUE IO MOBOIY
TOTO, 4TO ...

MBI cTOMM Ha MPOTHBOIIOJIOKHOW TOYKE 3PCHUS 10
BOIIPOCY O TOM, YTO ...; HE pa3/ieJisieM MHEHUS aBTO-
pa 0 TOM, YTO ...; paCXOJMMCS C aBTOPOM BO B3IJIf-
J1aX Ha BOIIPOC O TOM, UTO ...

COMHUTEIBHO, YTO ...; HEMOHSTHO (YTO, MOYEMY,
KaK).
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10. Oenka A) DneMeHTHI MOJI0KUTEIHHON OLICHKH:

ABTOp TOAPOOHO OMNKCHIBAET, paccMaTpPUBAET, Xa-
pakTepu3yeT (4T0); OCTaHABIMUBAETCA (HA YEM).
ABTOp HMIUPOKO WILTIOCTPUPYET, YOSTUTEIHHO JO0Ka-
3bIBAET, OJAPOOHO UCCIEAyeT (UTO); MOATBEPKIAACT
BBIBOJIBI IIPUMEPaMU; MOATBEPKIAET OCHOBHBIE TO-
JIO’KEHUS (paKTaMH.

b) DneMeHThl OTpUIIATENILHOM OLICHKU:

Heo0xoaumo OTMETUTH ClEeYIONINE HEJOCTATKH;
(4TO) mpeACTaBIAETCS HEJOCKA3aHHBIM, MAJIOyOe -
TeJIbHBIM, COMHUTEIbHBIM, HETIOHATHBIM.

ABTOp BCTyMaeT B NPOTUBOpPEUHE (C YEM), MPOTUBO-
peuut (demy); HeOOOCHOBAHHO yTBEPXKIaeT (UTo).
ABTOpYy HE BIIOJIHE YJaJOCh IOKa3aTb, I0Ka3aTh,
PaCKpBITH (UTO).

11. Anpecar ctatbu |CtaThs (KHUTA) aJpecoBaHa CIEI[MATUCTaM / HECIe-

(omIMOHATBHBIN AAIUCTAaM, IIUPOKOMY KPYTY UHTATEIICH.

CMBbICIIOBOM  KOM-|CTaThs paccuuTaHa (Ha KOro), MHTepecHa (Komy),

MIOHEHT) MPEACTABISIET (MOXKET MPEJACTABISITh) HHTEPEC (IS
KOTO).

B 3akiroueHne paccMOTpUM MOPSAAOK HanmucaHus pedepara ¢ ydeTom
BBITIICYTIOMSIHYTBIX METOJIOB COCTaBJeHUs. JJ1st 3TOro He0OX0UMO:
* MPOYMTATH TEKCT U COCTABHUTH €T0 IJIaH (C y4eTOM MepepacipeaeiCHUs
uH(dOpMaIun);
* BBISIBUTH OCHOBHYIO U JOMOJHUTEIHHYIO HH(DOPMAIIUIO;
* BBIJICJIUTH OCHOBHYIO HH(OPMAIIMIO: ONPEAETUTh TEMY TEKCTa, MUKPO-
TEMBbI, U3BECTHYIO (JIaHHYI0) HUHPOpPMaIIHIO, HOBYIO HH(OPMAIIHUIO;
* BBIMHCATh K KAKJIOMY MYHKTY TUTaHA KIFOUEBBIC CJIOBA M BHIPAKCHHS,
HEOOXOAUMBIC JIJISl U3JIOKEHUS €0 CMBICTIOBOTO COJICPKAHUS;
* mepedopMyIHpOBaTH OCHOBHBIE IMOJOKEHHSI TEKCTa, HUCIOIB3YS DKO-
HOMHBIE CIIOCOOBI nepeaaun HHOpMaIny;
* 0oTo0OpaTh A3BIKOBBIE CpecTBA (Kiuile), opopmisitomue pedepar;
* Ha OCHOBE TMOJHOTO aHaJIM3a U OTOOPAHHOTO SI3LIKOBOT'O Marepuaia
Hamnucathb pedepar.
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IUIABA 2. AHHOTATUBHBIN NEPEBO/I

AHHOTHPOBAaHUE - MPOLIECC COCTABIICHUS KPATKUX CBEIAECHHH O MEp-
BUYHOM TEKCTE€, KOTOPBIM MO3BOJISET CYJIUTh O IEJIECO00Pa3HOCTH €ro Je-
TaJbHOTO M3Y4Y€HHUs B JlajbHEeWIeM. AHHOTaluen (0T JiaT. annotatio - 3a-
MEUaHUE) SBISCTCS MAaKCUMAJIbHO KPATKOE U3JI0KEHUE TOr0, O YeM MOXKHO
MPOYECTh B MEPBUYHOM TEKCTE. 3/1€Ch NMEPEUUCIISIIOTCS TJIaBHBIE MPOOJie-
MbI, U3JIOKEHHBIE B UCXOJITHOM TEKCTE, a TAKXKE MOXKET XapaKTepU30BATHCS
€ro CTpyKTypa.

Kak Ob10 ykazaHo paHee, B oTiimuuMe OT pedepara, aHHOTAIUS HE
PACKpBIBAET COAECPHKAHUE JTOKYMEHTA, KOHKPETHBIE JAHHBIE U T.J., OHA Ja-
€T o0lIee MPEJCTABICHUE O COAEPKAaHUU MTEPBUYHOTO TEKCTa. AHHOTAIIUS
JaeT UHPOPMAIUIO IO UHTEPECYIOIIEMY BOIIPOCY.

CylecTBYIOT CIEIYIONINE BUIbI aHHOTALIHIM:

* cIpaBouHbIE (OmHUcaTeIbHbBIC) - Hanbojee 000O0IeHHas XapaKTe-
PUCTHKA MaTepHaa;

* pEeKOMEHJaTeNbHasl - OICHKa MEPBHYHOIO TEKCTa M PEKOMEH/a-
ITUS TI0 €TO MCITOTh30BaHMIO;

* 00mas - paccyuTaHa Ha IIMPOKUN KPYT MOJb30BATENEH, COIEp-
Karmasi XapaKTEPUCTUKY Ha TIEPBUYHBIN TEKCT B I1EJIOM;

* CHenuaIu3upOBaHHAsI - PACCUMTAaHA Ha y3KUH KPYT TOJIb30BaTe-
JIeH, paccMaTpUBaloIas OnpeiesieHHbIE aCIIEKThl JJOKYMEHTA,;

* aHaTUTHYECKas - OMHCHIBACT OMPEJEICHHBIC YaCTH TEPBUYHOTO
JOKYMEHTa, 3aTparuBarolire KOHKPETHYIO TPooIeMy.

Kak mpaBumiio, camMbIM pacnpOCTPaHEHHBIM SIBIISIETCS CIPABOYHBIM
(omucartenbHbI) TUN aHHOTAIIMHU, HAuOoJiee ONTUMAJIBLHO IOJXOSIIHNI
JIJ1s1 HAYYHO-TEXHUYECKON IOKYMEHTAIUH.

2.1. Crpykrypa aHHOTAU UM

AHHOTaIUSI COCTOUT U3 TPEX YACTEU:

* BBOJIHas - pPaCCMAaTPUBAIOTCS BCE HEOOXOJAUMBIC JTaHHBIE TIEPBUY-

HOT'O TEKCTa: MEePEBOJI 3arjaBusl CTaThH; 3arjaBUe Ha S3bIKE OpUTHHAA;

dbaMuIMs ¥ WHUIMAIBI aBTOpa; Ha3BaHWE WM3JIaHMS, IO, TOM, HOMED
WJIY JlaTa BBIITYCKa, CTPAHUIIbI, A3bIK MyOJIMKAIUH;
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¢ oOmnucarteibHad - B KOTOpOﬁ OIIMCBIBAIOTCA Ba, TPHU HUJINU 0oxee oc-
HOBHBIX ITOJOXCHHA NCXOJHOI'O TCKCTA,

¢ 3aKJIYUTCIbHAA - MPUBOAATCA KOHKPCTHBIC OCOOEHHOCTH M3JIO-
KCHUA COACPIKAHNA NCTOYHHKA,

AHHOTaIMs HE NOJDKHA IMOBTOPATH 3arjiaBrue NEPBOMCTOYHMKA, a Ha-
000pOT, PacKpbITh €ro. s cocTaBiaeHUs] AHHOTAUU CIEAYET IIPUIEPKHU-
BaThCsl ONPEEICHHBIX TPEOOBAHMIA:

* AHHOTalUU JOJDKHBI OBITH COCTABJIEHBI TAK, YTOOBI UX COJEpXka-
HUE ObUIO JTIOCTYIHO /I YCBOEHHMS IPHU MEPBOM K€ MPOYTEHUH, B TO XKE
BpeMs JOJDKHBI OBITh OTPa)KE€HbI BCE HambOOoJjee BaKHbIE MOMEHTHI MEPBO-
VCTOYHHKA.

* AHHOTaUMU JOJKHBI OTpa)XkaThb HAYYHYIO MH(POPMALMIO CTaTbU U
HE COJEpPKaTh CyOBEKTUBHBIX B3IJIAI0OB aBTOPA.

* SI3pIK aHHOTAIIMU JOJHKEH OBITh JIJAKOHUYHBIM, TOUYHBIM U B TO XK€
BpeMs npocThiM. [Ipu cocTaBieHuu cieayer u3derarb U30bITOYHOCTH HH-
dopmaruu, ee MOBTOPEHUS, BBOJIHBIX M CJIOYKHBIX HNPHUAATOYHBIX KOHCT-
PYKLUIA.

* B TeKCT aHHOTalMI 4acTO BBOIATCS HEONPENEICHHO-INYHbBIE Me-
CTOMMEHHUS U CTpaJaTelIbHO-BO3BpaTHbIE KOHCTPYKIMHU TUIIA: COOOIIAeTCs,
OIMCBIBAETCS, U3JIATArOTCS U T. 1.

* VYnorpebieHue TEPMUHOJIOTUH, COKPALLEHUH, YCIOBHBIX 0003HA-
YEeHUH B aHHOTAIUAX JOJKHO COOTBETCTBOBATH HOPMAaM, IPHUHSTHIM B
KOHKPETHON 00J1acTH 3HAHUM.

JlonycTUMBIM 00BEMOM aHHOTAlUK siBIsgeTcss TuMuT B S00 meyar-
HbIX 3HAaKOB. CripaBOYHbIE (ONMUCATEIbHBIE) TUIIBI HE JOJKHBI MPEBBIIIATH
orpannuenue B 800-1000 rnmeyaTHbIX 3HAKOB.

2.2. AJITOPUTM COCTABJIEHUS] AHHOTAUM

EcTp HECKONBKO aJrOpuTMOB II0 COCTaBJICHHUIO aHHOTauiu. Pac-
CMOTPHUM HEKOTOPBIE U3 HUX:

HpI/I COCTAaBJICHUMH OIIMCATCIIbHOI'O THIIA.

¢ IPOCMOTPHUTE TCKCT C LCIIBIO IOJIYUYCHHUA O6H_[€FO MpCcaACTaBJIICHUA
O TCKCTC B LICJIOM;
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* BhICINUTE a03allbl, COAEpIKaIue KOHKPETHYI HWH()OpMAIHIO IO
TE€Me CTaThbH, METOY MPOBEIEHUS PAOOTHI, pe3yIbTaTOM PabOTHI, MPHU-
MEHEHUIO B KOHKPETHON 00J1acTH;

® COKpaTUTEe MaJIOCYIIECTBEHHYIO0 MH(POPMAIIHIO B 3TUX ab3arax 1o
KaKJIOMY MTYHKTY;

* HanmuImTe 0OOOIIEHHYIO OCHOBHYIO B (popMe pedepaTa B COOT-
BETCTBUU C TUTAHOM €T0 HaIMCaHUs: TeMa, METO/I, PE3yJIbTaThl, BHIBOIHI,
IPUMEHEHUS.

IIpu coctaBnenun 6uOIMOTpahUIECKOro ONMUCaHUS:

* yKaXWuTe 3arjaBue pedepupyeMoir cTaTbu Ha PYCCKOM SI3bIKE U
SI3bIKE OPUTHHAJIA,

® €CIIM €CTh aBTOP WJIM aBTOPbI, HAMIIUTE X Ha SI3bIKE OPUTHHANA
(TTOMHUTE, YTO €CITU aBTOPOB OOJIBIIIE IBYX, YKA3BIBAETCS TOJIBKO MEPBBIN
U 3aT€M MUIIETCS «U JIpP.»);

* 3aTeM HANWIIWTE Ha3BaHWE HCTOYHMKAa MHGPOpMAlMK Ha S3BIKE
OpUTHHAJIA, TOJ, HOMEP, 003aTEIbHO CTPAHULIBI;

* TOJBKO 3aT€M IUIIETCA TEKCT aHHOTALMK WU pedepaTa.
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IJTIABA 3. TEKCTBI JJI1 AHHOTAIHMOHHOI'O U PE®EPATUB-
HOI'O IEPEBOJIA

Texer 1. RADIATION DANGERS

Radioactivity is dangerous. It may cause skin bums and it may de-
stroy good tissues, as it destroys the diseased ones. It may cause illness that
could be passed to our children and grandchildren. In cases of severe expo-
sure it may even cause death.

In the early days of radioactivity scientists were not aware of those
dangers. Marie and Pierre Curie after having worked for a while with ra-
dioactive materials, noticed that their fingers were reddened and swollen,
and that the skin was peeling off. Becquerel carried a small tube with ra-
dium in it in his waistcoat pocket and was surprised to find a burn on his
chest. Other early workers also reported burns and injuries of various
kinds.

The strange fact about radiation is that it can harm without causing
pain, which is the warning signal we expect from injuries. Pain makes us
pull back our hands from flame or a very hot object but a person handling
radioactive materials has no way of telling whether he is touching some-
thing too “hot” for safety. Besides, the burns or other injuries that radioac-
tivity produces may not appear for weeks.

Today scientists are aware of these dangers. They are steadily finding
now means of protecting themselves and others from radioactivity. It may
well be that in the race between production of radioactivity and production
of means of protection, the second will be the winner.

Our modern atomic laboratories are built for safety. Their walls are
very thick, the rooms in which radioactivity is handled are separated from
others by heavy lead doors. Large signs reading “Danger — Radiation”
indicate the unsafe parts of the buildings. Counters and other instruments
are continuously measuring the radiation, and give off special signals when
it becomes too strong. Each worker carries a special badge that shows the
amount of radiation he has been exposed to.

In the room in which radioisotopes are separated and handled, work-
ers may wear plastic clothes that look like divers suits. They may handle
the material under water with long tools; water is known to stop the radia-
tion and protect the workers.
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All radioisotopes are prepared by some method of remote control.
They are placed inside heavy lead containers, through which the radiation
cannot pass, and shipped to where they are to be used.

Texcr 2. The parts of a computer

The computer is a universal information processing machine. The in-
stallation of computers in certain organizations has already greatly in-
creased the efficiency of these organizations. Computers are a million
times faster than humans in performing computing operations.

Analogue and digital computers are now widely used in many fields.
A computer receives, stores, compares, changes, and manipulates data. A
computer program is a set of instructions that tells a computer what to do.
A program is also known as software.

There are three basic steps in handling data: input — entering data
and instructions that enable the computer to do a specific job; processing
— sorting data and doing calculations; and output — sending the results of
processing to a storage or display device.

Software is the set of instructions that tells the computer what to do.
Hardware is the physical parts of a computer, including peripherals.

A computer receives your input through the keyboard, disk drive,
and other parts that you use to give it data or instructions.

Processing includes sorting, calculating, and other steps involved in
following your instructions.

The information that results from the processing is called output. The
computer displays output on its screen and can print the output or store it
on disks.

The central processing unit, or CPU, is the computer’s “brain”. It has
a control unit and an arithmetic/logic unit. The control unit determines
whether the arithmetic/logic unit will add, subtract, or compare the num-
bers it was given.

A single silicon chip can be the entire CPU of a microcomputer. A
chip contains thousands of tiny, interconnected electrical circuits.

A computer’s ROM is not affected when you turn off the computer.
ROM includes built-in instructions that tell the machine what to do when
you turn it on and how to perform calculations.

RAM is a temporary memory that holds your input while you are
working with it.
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Texcr 3. Nuclear Energy

One of the most spectacular- and controversial- achievements of the
United States science and technology has been the harnessing of nuclear
energy. This achievement was based on scientific concepts developed since
the beginning of the 20" century. The idea of nuclear fission can be traced
back to the work of Lord Rutherford and Frederick Soddy between 1901
and 1906. The two British scientists studied the makeup of the atomic nu-
cleus and concluded that a great store of energy was locked in each nu-
cleus. Soddy suggested that someday that enormous energy might be re-
leased. Fear that such an atomic war might occur swept through the inter-
national scientific community in 1938. Word leaked out that German sci-
entists Otto Hahn and Fritz Strassmann had split a uranium nucleus by
bombarding it with subatomic particles. Other nuclear physicists soon real-
ized the significance of this event. In such a reaction, the splitting of each
nucleus would release particles to split other nuclei. The result would be a
tremendous release of energy. Albert Einstein, Enrico Fermi and others
concluded that a nuclear chain reaction was achievable. But Einstein and
Fermi had fled to the United States to escape persecution in National So-
cialist Germany and Fascist Italy. And they feared that the Nazis would
develop an atomic bomb. Einstein explained that the element uranium
might be turned into a great source of energy. He warned that extremely
powerful bombs of a new type may thus be constructed. This warning led
to the Manhattan Project- the United States’ effort to build an atomic
bomb. Milestones in this effort included achievement of the world’s first
self-sustaining nuclear chain reaction by Enrico Fermi at the University of
Chicago in December 1942. Another milestone was the explosion of the
first atomic bomb at Trinity Site, New Mexico, on July 16, 1945.

But new developments in science and technology often trigger oppo-
sition. Opposition to nuclear power has been a very different story. The
first commercial atomic power plant started operation in Illinois in 1956.
At that time it was widely predicted that nuclear power plants would sup-
ply nearly all of the nation’s electricity by the 1980s. That did not happen.
Opposition to the construction of nuclear plants has tended to increase
rather than decrease. Safety and environmental considerations have kept
construction costs high. As a result, nuclear power has not been able effec-
tively to compete with other power sources in the United States. During the
1970s and 1980s, plans for several power plants were cancelled. Some
plants under construction were abandoned and a few existing plants were
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closed. Much of the American opposition to nuclear power is based on en-
vironmental and personal safety concerns. On top of that, Americans emo-
tionally link nuclear power to nuclear weapons and to the great scientific
effort that produced them both.

Since World War 2, Americans have debated the benefits of scien-
tific progress. On one hand, science and technology have given Americans
a high standard of living, greater longevity than ever before and exciting
achievements in space exploration. Various successes in developing peace-
ful uses of atom-nuclear power, nuclear medicine and a new understanding
of physics-have demonstrated man’s creative use of this scientific break-
through. On the other hand, science and technology have produced the
dangers of radioactivity, toxic wastes, environmental disruptions and the
threat of nuclear weapons. Americans are responding to these concerns on
a variety of fronts, including international arms control negotiations, envi-
ronmental protection laws, development of long-term disposal sites in re-
mote areas for nuclear wastes and creation of a “Superfund” program to
clean up dangerous chemical waste sites that threaten health.

Texcer 4. SOLAR ENERGY

Shortage of energy is a major world problem and experts predict that
the present rate of increase in energy can exhaust the supply of fossil fuels
in the twenty-first century. What the world needs is a source of perpetual
energy.

Potentially, we have a source of perpetual energy shining down on
us. The sun. On clear day in the tropics, the intensity of solar energy can be
more than a kilowatt per square meter at midday. That amount of energy
falling on an area of sixty-four square kilometers is about as much as the
whole of the British electricity generating system produces.

There is no charge for the energy that flows so freely from the sun.
Unfortunately its collection and storage can be both difficult and expen-
sive. Some form of storage is necessary because the sun’s rays do not reach
us on cloudy days or at night. Nevertheless, solar energy is now an eco-
nomic and practicable solution.

It is possible to convert solar energy directly to electricity by the use
of photoelectric cells but for most practicable purposes this is too expen-
sive. Today’s solar energy systems are of two types, based on the flat plate
collector and the focussing collector. The flat plate collector is simpler and
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cheaper. In its simplest form, the sun’s rays fall onto a panel carrying water
pipes. The sun heats the water, which is then available for use.

Texker 5. Russia charges U.S. report on human trafficking is bi-
ased

By Los Angeles Times

Russia fired back Monday after the United States put it on a watch
list for human trafficking for the ninth year in a row, saying the American
government's report was biased and driven by politics.

The Russian Foreign Ministry said the report is soft on the U.S. and
its allies, painting them as "straight-A students" while vilifying its oppo-
nents, RIA Novosti reported.

“The United States has been and remains the world's largest human
trafficking ‘importer,” ” Foreign Ministry spokesman Alexander Lukashe-
vich wrote on Twitter, calling the report a “politically motivated docu-
ment” that was meant to back up greater spending on human rights abroad..

According to the annual U.S. State Department report, released last
week, forced labor and sex trafficking of Russians taken abroad and for-
eigners brought to Russia have continued, The report also cites anecdotal
reports of “signs of forced labor” at construction sites for the 2014 Winter
Olympics in Sochi, Russia.

Though Russia has come up with a plan to combat the problem, so
far “the government has not shown evidence of increasing efforts to ad-
dress human trafficking,” the State Department said. Trafficking victims
have little protection in Russia, the report says.

The report divides countries into four categories based on what they
have done to try to eliminate the problem; Russia landed in the second-
lowest category, a watch list that also includes Afghanistan, China and
Lebanon. The United States was in the top category, with the report saying
that although trafficking occurs in this country, including "increasing re-
ports of children recruited into criminal activity," the U.S. "fully complies
with the minimum standards for the elimination of trafficking."

Lukashevich singled out the anecdotal claim of forced labor at the
Sochi construction sites, saying it “confirms this document’s generally bi-
ased and politicized nature,” according to the Interfax news agency.

That complaint fell flat with one organization that fights human traf-
ficking. Russia has done little in the face of "obvious evidence" that as
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many as a million people are exposed to exploitative labor conditions, said
Not for Sale, a California-based group that aims to combat human traffick-
ing and slavery.

"Russia is choosing to publicly politicize their critique of the [State
Department] report rather than recognize their responsibility as a govern-
ment to address the real problems that are going on, and their inaction to
address them," Not for Sale President David Batstone said in a statement
Monday.

Texcr 6. ‘Undead’ genes come alive days after life ends

Does death really mean the end of our existence? Great thinkers from
Plato to Blue Oyster Cult have weighed in on the question. Now, a study
shows that at least one aspect of life continues: Genes remain turned on
days after animals die. Researchers may be able to parlay this postmortem
activity into better ways of preserving donated organs for transplantation
and more accurate methods of determining when murder victims were
killed.

Before you ask, microbiologist Peter Noble of the University of
Washington, Seattle, and colleagues were not trying to find out what allows
zombies to stalk Earth and slurp the brains of the unwary. Instead, the sci-
entists wanted to test a new method they had developed for calibrating
gene activity measurements. Their research had already taken a morbid
turn—?2 years ago they published a paper on the abundance of microbes in
different human organs after death—and they decided to apply their me-
thod to postmortem samples. “It’s an experiment of curiosity to see what
happens when you die,” Noble says.

Although scientists analyzing blood and liver tissue from human ca-
davers had previously noted the postmortem activity of a few genes, Noble
and colleagues systematically evaluated more than 1000. The team meas-
ured which of these genes were functioning in tissues from recently de-
ceased mice and zebrafish, tracking changes for 4 days in the fish and 2
days in the rodents.

At first, the researchers assumed that genes would shut down shortly
after death, like the parts of a car that has run out of gas. What they found
instead was that hundreds of genes ramped up. Although most of these
genes upped their activity in the first 24 hours after the animals expired
and then tapered off, in the fish some genes remained active 4 days after
death.
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Many of these postmortem genes are beneficial in emergencies; they
perform tasks such as spurring inflammation, firing up the immune system,
and counteracting stress. Other genes were more surprising. “What’s jaw-
dropping is that developmental genes are turned on after death,” Noble
says. These genes normally help sculpt the embryo, but they aren’t needed
after birth. One possible explanation for their postmortem reawakening, the
researchers say, is that cellular conditions in newly dead corpses resemble
those in embryos. The team also found that several genes that promote
cancer became more active. That result could explain why people who re-
ceive transplants from the recently deceased have a higher risk of cancer,
Noble says. He and his colleagues posted their results on the preprint serv-
er bioRxiv last week, and Noble says their paper is undergoing peer review
at a journal.

“This is a rare study,” says molecular pharmacologist Ashim Mal-
hotra of Pacific University, Hillsboro, in Oregon, who wasn’t connected to
the research. “It is important to understand what happens to organs after a
person dies, especially if we are going to transplant them.” The team’s ap-
proach for measuring gene activity could be “used as a diagnostic tool for
predicting the quality of a transplant.”

In an accompanying paper on bioRxiv, Noble and two colleagues
demonstrated another possible use for gene activity measurements, show-
ing that they can provide accurate estimates of the time of death. Those
results impress forensic scientist David Carter of Chaminade University of
Honolulu. Although making a time of death estimate is crucial for many
criminal investigations, “we are not very good at it,” he says. Such esti-
mates often rely on evidence that isn’t directly connected to the body, such
as the last calls or texts on the victim’s cellphone. Noble and his col-
leagues, Carter says, have “established a technique that has a great deal of
potential to help death investigation.”

A mouse or zebrafish doesn’t benefit, no matter which genes turn on
after its death. The patterns of gene activity that the researchers observed
may represent what happens when the complex network of interacting
genes that normally keeps an organism functioning unwinds. Some genes
may turn on, for example, because other genes that normally help kept
them silent have shut off. By following these changes, researchers might be
able to learn more about how these networks evolved, Noble says. “The
headline of this study is that we can probably get a lot of information about
life by studying death.”
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Texcr 7. Quantum Computing

The promise of quantum computing seems limitless—faster internet
searching, lightning-quick financial data analysis, shorter commutes, better
weather prediction, more effective cancer drugs, revolutionary new materi-
als, and more. But we’re not there yet. Focusing on narrow benchmarks,
such as how many quantum bits, or qubits, the latest computers have (not
many), creates a myopic snapshot of a vast technical landscape. The goal
goes beyond faster computers to encompass innovations spread broadly
across quantum information science, materials, and technologies, such as
quantum sensors—a wide field indeed.

Focusing narrowly on computing won’t accelerate the arrival of
quantum supremacy—the tantalizing promise of a future when quantum
computers surpass classical computers in computational tasks of practical
importance. That will come only from wide-spectrum research and devel-
opment spanning fundamental quantum mechanics, information science,
materials science, computer science, and computer engineering, among
other fields.

The best approach puts science first. Solving basic science problems
in quantum science across all its complexities will lay the foundation for an
array of future technologies and enable transformative scientific and indus-
trial progress. And make no mistake, those technologies will be major
drivers of scientific advancement, the economy, and even national security.

Some day.

To say quantum computing is in its infancy is an overstatement. It’s
still in the womb. The field is sorting out basic questions about the archi-
tectures and technologies for creating and controlling qubits. Qubits are the
fundamental processing units of quantum computers, and regardless of the
method used to make them, they still don’t maintain their “quantumness”
long enough to perform tasks much beyond proof-of-concept computa-
tions.

The challenge 1s built into the inherent weirdness of quantum physics
itself, which has puzzled the world’s most brilliant minds for more than
100 years. Basic questions about how particles behave in the subatomic
realm—behavior that enables quantum computing—remain unanswered.
The eventual answers will fill in huge blank spots in our understanding of
the most fundamental workings of the universe.

That’s also what makes quantum science so exciting.
Lacking answers, scientists still debate what makes a quantum com-
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puter quantum. Are the conditions of entanglement, superposition, and in-
terference all required? Entanglement is touted as the key ingredient, but
that has not been proven. It appears indispensable in some cases, but not in
others.

Entanglement occurs when multiple particles can only be described
by a global, not an individual, state. This is analogous to reading a book
where the individual pages make no sense, but where information emerges
once you’re read them all. Normal computers struggle mightily to repre-
sent entanglement, which severely limits their ability to simulate quantum
systems, like pharmaceutical drugs or superconducting materials. This is
one reason we need quantum computers.

Superposition stems from the wave-particle duality of elemental par-
ticles in the quantum realm, such as electrons, photons, ions, and atoms.
Each is a wave function of probabilities regarding its observable state, such
as position, spin, polarization (for a photon), or angular momentum. A par-
ticle, or qubit, can occupy many states at once. Those states can be “read”
much like reading a classical-computing bit as 0 or 1, but a qubit has many
more potential values corresponding to the simultaneous probabilities of
being 0 or 1. That property speeds up computation.

Decoherence, the nemesis of quantum computing, strikes when envi-
ronmental factors break down the quantum state. Loosely described as
“noise,” those factors include entanglement with the external environment
or heat. Measuring the value of a qubit also collapses the wave function,
and the qubit has to be set up again, like pressing the “clear” button on a
calculator.

Because we still do not fully understand how all this works, large-
scale quantum computing will remain elusive as science delves deeper into
the quantum world. Science is rooted in theory, which must then be ob-
served by experiment, which then refines theory and generates more ex-
periments. As results solidify, practical applications emerge in technology.

In quantum research, for example, we have already seen that scenario
emerge in the case of the no-cloning theorem. Formulated by Wojciech Zu-
rek, of Los Alamos National Laboratory, and William Wooters, formerly of
Williams College, in the early 1980s the theorem states that an unknown
quantum state cannot be exactly copied. In recent years, Los Alamos has
developed a quantum-key distribution device based on this principle for
creating hack-proof communications, a major step forward in cybersecu-
rity.

That 1s one example of how basic science research ultimately spawns
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technology. Zurek continues his theoretical work in quantum mechanics
and is currently studying the breakdown of quantum coherence of space
time near a black hole. Such pure-science work does not address a technol-
ogy challenge, but it might someday shed light on why decoherence crip-
ples the particles making qubits in quantum computers.

Closer to home, even today’s limited quantum computers are a great
place to test theory by simulating quantum physics, since they establish
exactly the conditions we wish to study. That capability will advance phys-
ics in areas stalled by the limits of classical computing and help answer
fundamental physics questions.

So, for example, one project at Los Alamos using a cloud-based,
publicly available quantum computer seeks to observe how classical be-
havior—the reliable determinism we observe in our everyday world—
emerges from quantum probabilities. The quantum-classical transition re-
mains one of the great unsolved mysteries in science. It has direct bearing
on why quantum computers lose coherence and how we can create durable
qubits that maintain coherence long enough for extended calculations, pav-
ing the way for large-scale quantum computers.

On another front, research into quantum materials is vital to develop-
ing robust quantum computers and a constellation of other technologies.
Across the board, the ultimate goal is to create particular, controllable
quantum states that we can manipulate. That requires isolating qubits from
their environment to prevent unwanted entanglement.

The various architectures being explored for quantum computing de-
pend on different ways of creating qubits. Some computers use the states of
super-cold trapped ions, while others use superconducting loops. New re-
search is exploring qubits in defects, or voids, on the surface of solids, such
as diamond crystals or atomically thin semiconductors. The work seeks to
precisely place these defects where they are needed, offering a path toward
controllable quantum states, robust qubits, and circuits of qubits in solid
materials at room temperature—a challenging but seemingly attainable
goal.

Other research exploits superposition to create quantum “atomtronic”
(versus electronic) sensors that precisely detect rotations, acceleration,
electromagnetic fields, and the like. The next step is exploiting entangle-
ment. Then a particle needs to hit only one atom of the detector to collapse
the superposition and—<click! —record a measurement. Related research
has “painted” matter-wave guides that work like fiber-optic circuits but are
much more sensitive. They could be used to create an “atomtronic” gyro-
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scope, which might one day enable navigation independent of GPS sys-
tems.

While theory and basic research march forward and tech giants press
ahead exploring the fundamental architecture of quantum computers, the
key to extracting their full potential will be algorithms, the set of instruc-
tions that tell the computer what to do. They must exploit the unique fea-
tures of quantum computers without succumbing to the inherent tiger traps
of the quantum world. While evidence is highly suggestive, we do not yet
know which classes of algorithms may be uniquely enabled by quantum
computing.

In work typical of the synergy among quantum theory, quantum in-
formation science, and computing, scientists at Los Alamos have adapted
algorithms from condensed-matter physics to a new purpose: discovering
and developing robust algorithms for the noisy and problematic small-scale
quantum computers available today. Related research applies quantum ma-
chine learning, an exotic strategy where the quantum computer itself learns
to adapt its own algorithms, to perform accurate calculations in spite of its
noise.

Quantum computing gets the lion’s share of media attention because
of the extravagant claims for its potential: it will render current cybersecu-
rity systems obsolete, it will process vast streams of data in the blink of an
eye, it will enable artificial intelligence to surpass human intelligence.
Some of that might come true, some might not. Only a firm commitment to
broad-based quantum research will tell. In any case, that research will lead
to unexpected insights, new solutions to old challenges, and surprising
benefits to national economic competitiveness, national security, and eve-
ryday life.

Texct 8. Black Holes

A black hole isn't truly a hole. It's quite the opposite. A black hole is
a place in space containing an enormous amount of mass packed very
tightly together. And it has the capacity to draw in more mass all the time.
These objects have so much mass — and therefore gravity — that nothing
can escape them, not even light. That makes them some of the most ex-
treme objects in the universe.
And they aren’t just massive, but also dense. Density is a measure of how
tightly mass is packed into a space. Imagine a black hole the size of New
York City. It would have as much mass and gravity as our sun.
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Most black holes form after a giant star, one at least 10 times as mas-
sive as our sun, runs out of fuel and collapses. The star shrinks and shrinks
and shrinks. Eventually, it forms a tiny dark point. This is known as a stel-
lar-mass black hole. Now much smaller than the star that made it, this
black hole still has the same mass and gravity.

Our galaxy the Milky Way may have some 100 million such black
holes. Astronomers estimate a new one forms every second. (Note that
small- and medium-sized stars, such as the sun, cannot form black holes.
When they run out of fuel, they just become small, planet-sized objects
called white dwarfs.)

Stellar-mass black holes may be common, but they also are relative
shrimps. At the other end of the spectrum are giants. Called supermassive
black holes, they may have as much mass as a million — or even a billion
— stars.  These rank among the most powerful objects in the known uni-
verse. And their gravity holds together the millions or billions of stars that
form a galaxy. In fact, a supermassive black hole called Sagittarius A*
holds together our galaxy. It was discovered more than 40 years ago.

As nothing can escape a black hole — not visible light, X-rays, infra-
red light, microwaves or any other form of radiation — black holes are in-
visible. So astronomers have had to “observe” them by studying how they
affect their surroundings.

For example, black holes often form powerful, bright jets of gas and
radiation that are visible to telescopes. Physicists can use the size of that jet
to estimate the size of the black hole responsible for the jet.

Jonelle Walsh is an astronomer at Texas A&M University in College
Station. Astronomers continue to find and observe more black holes all the
time. Several years back, Walsh told Science News for Students: Those ob-
servations can help untangle the complicated relationships black holes
have with stars, galaxies and clusters of galaxies. One day, she explains,
that research “will push us toward understanding how everything [in the
universe] works together and forms and grows.”

Teker 9. Computer languages

There are many different computer languages: BASIC, Pascal, Logo,
FORTRAN, COBOL, and others. For every computer to understand one of
these languages, it needs a translator for that language.

Why are there different computer languages? The reason for this is
that different languages work well for different kinds of tasks.
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A machine language is the natural instruction set of a computer
which bears little resemblance to the algebraic form in which mathematical
expressions are normally written. This language makes the operation of the
computer possible. It is known as the binary number system and was origi-
nally used to represent and handle numbers only. Nowadays it is used to
handle letters and symbols as well.

Binary (bi means two) system uses only two symbols, 1 and 0, rather
than the ten decimal numbers (0 —9), and the twenty-six letters, we nor-
mally use.

The decimal numbers are compared with the corresponding binary
symbols. The symbol 1 in the binary system can be used to represent one,
two, four, eight, or sixteen depending on its position or place in a special
chart.

The binary system is not so practical for ordinary numerical prob-
lems as the decimal system because more digits are required to express
numbers. But this system suits modern computers because some of them
can store more than one and a half million decimal digits and operate with
a lightening speed.

Before feeding information into the computer special machines,
which look and operate like ordinary type-writers, can change or translate
the entire contents of a problem into a binary notation onto cards or tape.

The answer from the computers output is also received on cards or
tape and fed through another translator that will deliver the desired infor-
mation to the programmer in decimal numbers and English letters.

Texcr 10. Planet of the Apes? Not Likely — and Here's Why

By Jeffrey Kluger, BBC News

It's always been easy to understand why human beings developed
technology, poetry, music, agriculture, language, cities and medicine, and
other critters didn't: big brains — full stop. The animal with the best cogni-
tive computer is simply going to do better than all the others, and that ad-
vantage tends to build on itself, with the brain upgrading itself with each
iteration of the species.

But intelligence 1s only part of our collective success. You may be
the smartest member of your early-human tribe, but if you die without ever
telling other early humans all the cool and innovative things you know,
those accomplishments die with you. The real key to the steady climb of
humanity — what anthropologists call the "racheting" of the culture — is
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sharing, the democratic distribution of information so that what starts off as
personal knowledge eventually becomes community knowledge. Once an
idea goes viral that way, everyone can take a crack at improving on it fur-
ther.

Sharing, unlike many of our other gifts, is not exclusive to us. Indi-
viduals in many species learn from each other by observation and even in-
struction. Still, the kinds of skills each species needs to acquire are very
different; it's the rare human mother who has to teach her kids how to crack
open a mollusk with a rock, but for an otter mama it's job one. That makes
it hard to compare how well humans share knowledge with how well other
critters do it.

In a study just published in the journal Science, however, a team of
biologists from the U.K., the U.S. and France, came up with a way, sub-
jecting teams of chimpanzees, capuchin monkeys and three- to four-year
old children to a puzzle-solving task that all of them could theoretically
solve. The goal was not to see which species did best at figuring out the
problem (spoiler alert: the kids won), but how well they cooperated within
their own groups to get the job done.

The investigators assembled groups of 34 kids, 74 chimps and 40 ca-
puchins (no,not in the same room), broke them into smaller teams and had
each work on a closed box that contained three, increasingly valuable re-
wards. A door had to be pushed the proper way to reveal the first reward.
That also unlocked two buttons which could be pressed to reveal the sec-
ond reward, and that in turn activated a knob that could be turned to release
the third. For the animals, the rewards were carrots (which they like), apple
slices (which they love) and grapes (which they die for). For the kids, the
prizes were stickers of increasing size and attractiveness. There are three
main ways to share information in a task like this one: verbal instruction,
imitation and sharing your early rewards — which motivates other indi-
viduals to help get later ones. The chimps and capuchins could not exactly
ace the verbal part, but there'd be nothing to stop them from doubling down
in the other two areas — provided they wanted to.

Texcr 11. The Mystery of the Galactic Train Wreck
Physicists love to smash things together — not just because there's a
certain guilty pleasure involved, but also because you can learn a lot about

nature that way. Men and women who study elementary particles conduct
their demolition derbies with atom smashers; that's how they discovered
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quarks and muons and maybe even the long elusive Higgs boson.

For astrophysicists, things are a little tougher. Collisions between
planets, stars and other heavenly objects can be just as enlightening as par-
ticle crack-ups, but you can't simply make them happen. Sometimes the
stargazers get lucky, however, like when a comet broke apart and peppered
Jupiter with interplanetary shrapnel back in 1994, yielding valuable infor-
mation about the atmosphere of the solar system's biggest planet.

And sometimes these random cosmic collisions take place on a truly
gigantic scale.

That's the case with Abell 520, a cluster of thousands of individual
galaxies about 2.4 billion light-years from Earth. The structure of Abell
520 is so jumbled and chaotic it's informally known as the Train Wreck
Cluster — and in fact, it was created by a humongous, slow-motion pileup
of three or four galaxy clusters that were already huge in their own right.

Rather than solve a mystery, though, new observations of Abell 520
may actually have pushed astronomers further from answering one of cos-
mology's longest-standing mysteries: What is the true nature of dark mat-
ter? Observers know that dark matter is out there because they can see its
gravity pulling on the visible stars and galaxies. They know it's truly mas-
sive, weighing in at five or six times the mass of all those stars and galax-
ies combined. But since they can't actually see the stuff directly, scientists
have concluded it's probably made of enormous clouds of some still undis-
covered subatomic particle (and if they're right, dark-matter particles are
passing harmlessly through your body by the billions every minute).

This 1dea got a big boost back in 2006 when astronomers used a suite
of telescopes to observe an object known as the Bullet Cluster, a pair of
galactic clusters that had recently passed right through each other (recently
meaning in the past billion years). Clouds of normal gas within the two
formations slammed into each other, slowed down and heated up. The gal-
axies themselves, whose billions of solid bodies are spaced too far apart to
hit each other directly, just kept going. If dark matter truly has the proper-
ties physicists believe it does, the clouds of the invisible material pervading
each cluster should have just kept going too. That's exactly what happened:
even though astronomers can't observe dark matter directly, they can see
that more distant, background galaxies look distorted, thanks to the dark-
matter clouds' intense gravity.
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Texcr 12. Do animals have imagination?

Decades of intensive studies have revealed that chimpanzees and
other species can pretend. But they might not be able to fully tell reality
from fantasy.

The human tendency to share may have more ancient evolutionary
routes than previously thought.

An eight-year-old juvenile chimpanzee named Kakama trudged
along a path among the forest trees, following his pregnant mother. A sci-
entist sat silently at a distance, watching Kakama pick up a log and carry it
with him for hours. At one point, Kakama made a nest and placed the log
in it, as if it were a small chimpanzee. Months later, two field assistants ob-
served the same thing: Kakama was playing with a similar log, which they
labelled "Kakama's toy baby."

Was Kakama simply confused? Did he really think that the log was a
smaller version of himself? Or did Kakama know that the log was really a
log, and was only pretending that the log was a baby?

Kanzi, the famous bonobo, liked to pretend as well. Primatologist
Sue SavageRumbaugh described watching Kanzi hide invisible objects un-
der blankets or leaves, later removing them from their hiding spots, and
pretending to eat them. "Kanzi also engages the participation of others" in
these games, Savage-Rumbaugh notes, "by giving them the pretend object
and watching to see what they do with it."

From an early age, human children act out imagined scenes that con-
flict with reality. Psychologist Robert W Mitchell calls children "proto-
typical pretenders", and he writes that pretend play, or make-believe, is "a
mental activity involving imagination". Which is, admittedly, useless as a
definition.

Dreams could be thought of as being one form of imagination. When
researchers measured the brain activity of rats as they were learning to na-
vigate a maze, they saw the same firing pattern while they were asleep as
when they were awake. The rats were running through the mazes in their
sleep — it was as if someone had pressed the rewind button on a brain activ-
ity recorder, and pressed play.

But pretending or "make believe" requires a bit more mental com-
plexity than that. One kind of pretence involves imagining that one object,
such as a banana, is actually a second type of object, such as a telephone,
or imagining that a lifeless object such as a doll is actually animate — both
of which were observed with Kakama.
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Another type of pretence involves imagining an object that isn't even
there in the first place, such as when children (or adults) play air guitar. An
illuminating example of this sort of imagination comes from a chimpanzee
named Viki who was raised in a human home. Viki had lots of toys, includ-
ing some attached to strings that could be pulled along. Primatologists
Mary Lee Jensvold and Roger Fouts recount the original description of Vi-
ki's behaviour: "Very slowly and deliberately she was marching around the
toilet, trailing the fingertips of one hand on the floor. Now and then she
paused, glanced back at her hand, and then resumed her progress... She
trudged along just this busily on two feet and one hand, while the other
arm extended backward this way to pull the toy. Viki had an imaginary
pulltoy!" And not only that. Viki sometimes acted as if her pulltoy had got
stuck on something. She tugged on the invisible string until she imagined
that the toy had gotten free. Once, when her invisible toy was "stuck", she
waited until her human caregiver pretended to free the toy, before continu-
ing to play with it.

Some of the more charming examples of animal imagination come
from the female gorilla Koko, who was trained to use American Sign Lan-
guage. Koko routinely pretended that her dolls were her companions, fre-
quently tried to nurse them, and often signed to them, sometimes giving
them instructions. In one instance, a fiveyear-old Koko orchestrated an ex-
change between two toy gorillas, one blue and one pink. First, looking at
the pink gorilla, she signed BAD BAD and then KISS towards the blue
one. She then instructed the pair of toys to CHASE and TICKLE before
smacking the two dolls together. After wrestling with each doll, Koko
stopped and signed, GOOD GORILLA. GOOD GOOD.

Teker 13. Coping With Laughter

In addition to suggesting a cause of humor, the benign-violation the-
ory also goes a long way toward explaining one of its common effects—
namely, that jokes help people cope with the hard times in life. An ability
to laugh at rough moments can reduce the negative emotions surrounding a
stressful event and also create the positive feelings associated with amuse-
ment in general. Put together, those two affective swings can enhance a
person’s coping powers.

“To the extent you can use humor to change your perspective on
things, to see something that is potentially threatening as less threatening,
then that allows you to be more efficient in your coping,” says Arnie Cann
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of the University of North Carolina at Charlotte. “From a very psychologi-
cal level, just being able to use humor to change the way you interpret a
situation — so it doesn’t seem quite as threatening — seems very impor-
tant.” The idea that humor has healing powers goes back to the Bible — “a
merry heart doeth good like a medicine,” Proverbs 17:22 — but its direct
effect on stress wasn’t investigated in the lab until the early 1980s. Cana-
dian researchers Rod Martin and APS Fellow Herbert Lefcourt, writing in
the Journal of Personality and Social Psychology in 1983, reported initial
evidence that “humor permits one to cope better with the aversive experi-
ences of life.” Since then empirical studies have shown, time and again,
that humor can ease our stressful times.

Cann entered the field after he was asked to do some training with
emergency medical workers whose jobs routinely exposed them to stress-
ful, somewhat tragic situations. He and a colleague discovered that the
workers frequently dealt with the emotional strain of their work by resort-
ing to humor. (They were always careful never to do so in front of patients,
Cann points out; again, psychological distance is relative.)

“Sometimes you might make a joke that helps everyone get over the
fact that they’ve just dealt with a very difficult situation,” says Cann.
“Humor was, in their view, essential to their survival and their occupation.”
In one of Cann’s early studies, published in the journal Humor in 2000, he
and some colleagues showed test participants two videotapes. One was a
compilation of graphic fatality scenes called “Faces of Death”; the other
was a stand-up comedy routine. (A control group watched a neutral video
instead of the comedy.) Afterward, the test participants reported their im-
pressions of the videos and assessed their moods and emotions.

The results suggested that the coping effects of humor are remarka-
bly flexible. When test participants saw the funny video before the disturb-
ing one, the comedy not only elevated their positive mood, it also seemed
to inoculate them to the stressors of the violent scenes. When participants
watched the stand-up sketch after the graphic video, their good mood still
rose, though some of the anxiety remained. Cann and colleagues concluded
that humor can either prevent stress or cure it —though it’s a bit more ef-
fective in the preventive role.

“Even things that are not hilarious, that are simply amusing, that
might just lead you to smile —the very act of smiling puts people in a
more positive frame of mind,” says Cann. “That’s a benefit.”

Now, there’s certainly a limit to the popular belief that “laughter is
the best medicine.” In a 2002 paper in Current Directions in Psychological
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Science, Rod Martin reviewed the evidence linking humor to physical ef-
fects like pain tolerance, blood pressure reduction, longevity, and illness —
and found it tenuous at best. Overall, Martin reported in his literature re-
view that the physical health benefits of humor and laughter were “less
conclusive than commonly believed.”

Still, the psychological coping mechanism that helps humor relieve
anxiety and stress continues to show up strong in empirical studies. “Hav-
ing a good laugh is sort of inconsistent or incompatible with anxiety and
fear,” says Thomas Ford of Western Carolina University, whose work cen-
ters on the relationship between humor and coping. “I think if people are
able to find humor in their personal difficulties, they certainly are better
oft.”

In one recent study, published in a 2012 issue of Humor, Ford and
colleagues found a novel way to measure how effective humor is at inhibit-
ing personal anxiety. The researchers gathered test participants into a lab
and stressed them out by telling them they’d be taking a difficult math ex-
am as part of the experiment. Then some participants read 10 comics from
the “Close to Home” newspaper series by John McPherson, while others
read 10 poems (or nothing at all).

The participants exposed to humor not only reported less anxiety
about the test — they scored significantly better than the others. There’s a
long way from the stress of a math test to the stress of something like the
Holocaust, of course, but the basic protective value of humor remains quite
clear.

“So I think, to extrapolate from that study, that we cope with tragedy
—stress on a much larger scale —through humor just as a way to reduce
the negative anxiety-related emotions associated with it,” says Ford. “Over
time we can make light of almost anything.”

Texcr 14. Cold War Nuclear Bomb Tests Are Helping Research-
ers Identify Art Forgeries

A new method of detecting forgeries uses minuscule canvas fibers
and paint samples to expose purportedly historic works of art as modern
creations.

The technique, catalogued in the Proceedings of the National Acad-
emy of Sciences, dates would-be masterpieces by measuring traces of car-
bon-14 isotopes released into the atmosphere by mid-20th century nuclear
bomb testing. Objects made after 1963 hold significantly higher levels of
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the unstable isotope, allowing researchers to differentiate between pre- and
post-World War II paintings.

This 1sn’t the first time scientists have turned to radiocarbon dating in
an attempt to thwart forgers. As Niraj Chokshi explains for The New York
Times, the idea of dating art by assessing the organic matter used to bind
paint pigments was first floated as early as 1972; previous case studies in-
clude a 2015 investigation that debunked the provenance of a supposed
Fernand Léger canvas owned by American art collector Peggy Guggen-
heim.

Still, the approach has its drawbacks. According to artnet News’ Tay-
lor Dafoe, savvy forgers recycle antique canvases and even paint, making it
difficult to determine if a painting is original or simply artfully doctored.
At the same time, the Economist notes, radiocarbon testing is so destruc-
tive that a sample can rarely be analyzed twice. Typically, the process also
requires a “sufficient[ly]” sized sample: Given the possibility that a sus-
pected forgery may actually be a bonafide masterpiece, investigators are
often reluctant to remove significant amounts of paint. Fragments of a
wooden frame or pieces trimmed from the edge of a canvas, on the other
hand, “might be [considered] an acceptable loss.”

The new research, led by Laura Hendriks of Switzerland’s ETH Zu-
rich, draws on the latest technological advances to reduce the size of sam-
ples needed for testing. Working with a known forgery dating to the 1980s,
the team extracted hairlike strands of canvas fiber measuring just a few
millimeters long and a paint particle weighing less than 200 micrograms.

Although the painting—titled Village Scene with Horse and Honn &
Company Factory—mimics the American primitive folk art style and is
signed “Sarah Honn May 5, 1866 A.D,” it’s actually the work of convicted
forger Robert Trotter. As Treasures on Trial, an online portal run by Dela-
ware’s Winterthur Museum, Garden & Library, notes, Trotter stripped, re-
painted and artificially aged worthless old paintings, as well as created
lengthy provenance reports that seemingly testified to the works’ authentic-
ity. Ultimately, he admitted to selling 52 falsified paintings and served 10
months in prison. Following Trotter’s conviction, Buffalo State College’s
Art Conservation Department acquired the “Sarah Honn” canvas, which
has been studied to better understand forgery methods.

According to Chemistry World’s Emma Stoye, Hendriks and her col-
leagues relied on “standard non-destructive techniques” to identify a suit-
able paint particle within an existing crack on the painting. Once the re-
searchers had extracted the paint and canvas fiber samples, they used an
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elemental analyzer to burn the materials into carbon dioxide. This gas was
then fed into an accelerated mass spectrometer capable of measuring the
ratio of carbon-14 to carbon-12 isotopes present.

Based on carbon isotope ratios, the team found that the canvas could have
been crafted at any point between the late 1600s and mid-1900s, suggest-
ing it was likely a recycled, age-appropriate specimen. The binder found in
the paint, however, had enough carbon-14 to definitively date it to the post-
war period. Additionally, Chokshi writes for The New York Times, the oil
used to bind the paint was shown to be derived from seeds harvested be-
tween 1958 and 1961 or 1983 and 1989.

Speaking with Stoye, Jilleen Nadolny, a principal investigator at Art
Analysis & Research who was not involved in the study, says there are still
limitations to the revamped technique. “You have to be very aware when
sampling to avoid contamination,” she explains, “and there are huge
chunks of time where you don’t get anything specific.”

Greg Hodgins, a physicist who leads a radiocarbon dating lab at the

University of Arizona and was also not involved in the new research, ech-
oes this sentiment, telling Chokshi that while the method is “an important
advance, ... it’s not a silver bullet.”
Crucially, Chokshi notes, carbon-14 isotopes, spurred by ocean absorption
and dilution by fossil fuel emissions, are on track to return to pre-war lev-
els. This could lead to inconclusive results further down the road, making it
essential to use radiocarbon dating in conjunction with other techniques.

“It can still be useful but it’s going to be more and more difficult,”
Hendriks concludes to Chokshi. “It’s kind of like a puzzle coming to-
gether.”

Texcer 15. DARK MATTER

In the grand tally of cosmic constituents, galaxies are what typically
get counted. Latest estimates show that the observable universe may con-
tain a hundred billion of them. Bright and beautiful and packed with stars,
galaxies decorate the dark voids of space like cities across a country at
night. But just how voidy is the void of space? (How empty is the country-
side between cities?) Just because galaxies are in your face, and just be-
cause they would have us believe that nothing else matters, the universe
may nonetheless contain hard-to-detect things between the galaxies. May-
be those things are more interesting, or more important to the evolution of
the universe, than the galaxies themselves.
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Our own spiral-shaped galaxy, the Milky Way, is named for its
spilled-milk appearance to the unaided eye across Earth’s nighttime sky.
Indeed, the very word “galaxy” derives from the Greek galaxias, “milky.”
Our pair of nearest-neighbor galaxies, 600,000 light-years distant, are both
small and irregularly shaped. Ferdinand Magellan’s ship’s log identified
these cosmic objects during his famous round-the-world voyage of 1519.
In his honor, we call them the Large and Small Magellanic Clouds, and
they are visible primarily from the Southern Hemisphere as a pair of cloud-
like splotches on the sky, parked beyond the stars. The nearest galaxy lar-
ger than our own is two million light-years away, beyond the stars that
trace the constellation Andromeda. This spiral galaxy, historically dubbed
the Great Nebula in Andromeda, is a somewhat more massive and lumi-
nous twin of the Milky Way. Notice that the name for each system lacks
reference to the existence of stars: Milky Way, Magellanic Clouds, Andro-
meda Nebula. All three were named before telescopes were invented, so
they could not yet be resolved into their stellar constituencies.

As detailed in chapter 9, without the benefit of telescopes operating
in multiple bands of light we might still declare the space between the gal-
axies to be empty. Aided by modern detectors, and modern theories, we
have probed our cosmic countryside and revealed all manner of hard-to-
detect things: dwarf galaxies, runaway stars, runaway stars that explode,
million-degree X-ray-emitting gas, dark matter, faint blue galaxies, ubiqui-
tous gas clouds, super-duperhigh-energy charged particles, and the myste-
rious quantum vacuum energy. With a list like that, one could argue that all
the fun in the universe happens between the galaxies rather than within
them.

In any reliably surveyed volume of space, dwarf galaxies outnumber
large galaxies by more than ten to one. The first essay I ever wrote on the
universe, in the early 1980s, was titled “The Galaxy and the Seven
Dwarfs,” referring to the Milky Way’s diminutive nearby family. Since
then, the tally of local dwarf galaxies has been counted in the dozens.
While full-blooded galaxies contain hundreds of billions of stars, dwarf
galaxies can have as few as a million, which renders them a hundred thou-
sand times harder to detect. No wonder they are still being discovered in
front of our noses.

Images of dwarf galaxies that no longer manufacture stars tend to
look like tiny, boring smudges. Those dwarfs that do form stars are all ir-
regularly shaped and, quite frankly, are a sorry-looking lot. Dwarf galaxies
have three things working against their detection: They are small, and so
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are easily passed over when seductive spiral galaxies vie for your attention.
They are dim, and so are missed in many surveys of galaxies that cut off
below a prespecified brightness level. And they have a low density of stars
within them, so they offer poor contrast above the glow of surrounding
light from Earth’s nighttime atmosphere and from other sources. All this is
true. But since dwarfs far outnumber “normal” galaxies, perhaps our defi-
nition of what is normal needs revision.

You will find most (known) dwarf galaxies hanging out near bigger
galaxies, in orbit around them like satellites. The two Magellanic Clouds
are part of the Milky Way’s dwarf family. But the lives of satellite galaxies
can be quite hazardous. Most computer models of their orbits show a slow
decay that ultimately results in the hapless dwarfs getting ripped apart, and
then eaten, by the main galaxy. The Milky Way engaged in at least one act
of cannibalism in the last billion years, when it consumed a dwarf galaxy
whose flayed remains can be seen as a stream of stars orbiting the galactic
center, beyond the stars of the constellation Sagittarius. The system is
called the Sagittarius Dwarf, but should probably have been named Lunch.

In the high-density environment of clusters, two or more large galax-
ies routinely collide and leave behind a titanic mess: spiral structures
warped beyond all recognition, newly induced bursts of star-forming re-
gions spawned from the violent collision of gas clouds, and hundreds of
millions of stars strewn hither and yon having freshly escaped the gravity
of both galaxies. Some stars reassemble to form blobs that could be called
dwarf galaxies. Other stars remain adrift. About ten percent of all large ga-
laxies show evidence of a major gravitational encounter with another large
galaxy—and that rate may be five times higher among galaxies in clusters.

With all this mayhem, how much galactic flotsam permeates interga-
lactic space, especially within clusters? Nobody knows for sure. The meas-
urement is difficult because isolated stars are too dim to detect individu-
ally. We must rely on detecting a faint glow produced by the light of all
stars combined. In fact, observations of clusters detect just such a glow be-
tween the galaxies, suggesting that there may be as many vagabond, home-
less stars as there are stars within the galaxies themselves.

Adding ammo to the discussion, we have found (without looking for
them) more than a dozen supernovas that exploded far away from what we
presume to be their “host” galaxies. In ordinary galaxies, for every star that
explodes in this way, a hundred thousand to a million do not, so isolated
supernovas may betray entire populations of undetected stars. Supernovas
are stars that have blown themselves to smithereens and, in the process,

43



have temporarily (over several weeks) increased their luminosity a billion-
fold, making them visible across the universe. While a dozen homeless su-
pernovas 1s a relatively small number, many more may await discovery,
since most supernova searches systematically monitor known galaxies and
not empty space.

There’s more to clusters than their constituent galaxies and their
wayward stars. Measurements made with X-ray-sensitive telescopes reveal
a space-filling, intra-cluster gas at tens of millions of degrees. The gas is so
hot that it glows strongly in the X-ray part of the spectrum. The very
movement of gas-rich galaxies through this medium eventually strips them
of their own gas, forcing them to forfeit their capacity to make new stars.
That could explain it. But when you calculate the total mass present in this
heated gas, for most clusters it exceeds the mass of all galaxies in the clus-
ter by as much as a factor of ten. Worse yet, clusters are overrun by dark
matter, which happens to contain up to another factor of ten times the mass
of everything else. In other words, if telescopes observed mass rather than
light, then our cherished galaxies in clusters would appear as insignificant
blips amid a giant spherical blob of gravitational forces

In the rest of space, outside of clusters, there is a population of galax-
ies that thrived long ago. As already noted, looking out into the cosmos is
analogous to a geologist looking across sedimentary strata, where the his-
tory of rock formation is laid out in full view. Cosmic distances are so vast
that the travel time for light to reach us can be millions or even billions of
years. When the universe was one half its current age, a very blue and very
faint species of intermediate-sized galaxy thrived. We see them. They hail
from a long time ago, representing galaxies far, faraway. Their blue comes
from the glow of freshly formed, short-lived, high-mass, high-temperature,
high-luminosity stars. The galaxies are faint not only because they are dis-
tant but because the population of luminous stars within them was thin.
Like the dinosaurs that came and went, leaving birds as their only modern
descendant, the faint blue galaxies no longer exist, but presumably have a
counterpart in today’s universe. Did all their stars burn out? Have they be-
come invisible corpses strewn throughout the universe? Did they evolve
into the familiar dwarf galaxies of today? Or were they all eaten by larger
galaxies? We do not know, but their place in the timeline of cosmic history
1s certain.
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Texer 16. QUESTIONING THE RELIGION

A week before the events of September 11, 2001,1 was on a panel
with Dennis Prager, who is one of America's betterknown religious broad-
casters. He challenged me in public to answer what he called a "straight
yes/no question," and I happily agreed. Very well, he said. [ was to imagine
myself in a strange city as the evening was coming on. Toward me I was to
imagine that I saw a large group of men approaching. Now—would I feel
safer, or less safe, if [ was to learn that they were just coming from a prayer
meeting? As the reader will see, this is not a question to which a yes/no an-
swer can be given. But I was able to answer it as if it were not hypotheti-
cal. "Just to stay within the letter 'B,' I have actually had that experience in
Belfast, Beirut, Bombay, Belgrade, Bethlehem, and Baghdad. In each case
I can say absolutely, and can give my reasons, why I would feel immedi-
ately threatened if I thought that the group of men approaching me in the
dusk were coming from a religious observance."

Here, then, is a very brief summary of the religiously inspired cruelty
I witnessed in these six places. In Belfast, I have seen whole streets burned
out by sectarian warfare between different sects of Christianity, and inter-
viewed people whose relatives and friends have been kidnapped and killed
or tortured by rival religious death squads, often for no other reason than
membership of another confession. There is an old Belfast joke about the
man stopped at a roadblock and asked his religion. When he replies that he
1s an atheist he 1s asked, "Protestant or Catholic atheist?" I think this shows
how the obsession has rotted even the legendary local sense of humor. In
any case, this did actually happen to a friend of mine and the experience
was decidedly not an amusing one. The ostensible pretext for this mayhem
1s rival nationalisms, but the street language used by opposing rival tribes
consists of terms insulting to the other confession ("Prods" and "Teagues").
For many years, the Protestant establishment wanted Catholics to be both
segregated and suppressed. Indeed, in the days when the Ulster state was
founded, its slogan was: "A Protestant Parliament for a Protestant People."
Sectarianism is conveniently self-generating and can always be counted
upon to evoke a reciprocal sectarianism. On the main point, the Catholic
leadership was in agreement. It desired clerical dominated schools and seg-
regated neighborhoods, the better to exert its control. So, in the name of
god, the old hatreds were drilled into new generations of schoolchildren,
and are still being drilled. (Even the word "drill" makes me queasy: a pow-
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er tool of that kind was often used to destroy the kneecaps of those who
fell foul of the religious gangs.)

When I first saw Beirut, in the summer of 1975, it was still recogniz-
able as "the Paris of the Orient." Yet this apparent Eden was infested with a
wide selection of serpents. It suffered from a positive surplus of religions, all
of them "accommodated" by a sectarian state constitution. The president by
law had to be a Christian, usually a Maronite Catholic, the speaker of the
parliament a Muslim, and so on. This never worked well, because it institu-
tionalized differences of belief as well as of caste and ethnicity (the Shia
Muslims were at the bottom of the social scale, the Kurds were disenfran-
chised altogether). The main Christian party was actually a Catholic militia
called the Phalange, or "Phalanx," and had been founded by a Maronite
Lebanese named Pierre Gemayel who had been very impressed by his visit
to Hitler's Berlin Olympics in 1936. It was later to achieve international no-
toriety by conducting the massacre of Palestinians at the Sabra and Chatila
refugee camps in 1982, while acting under the orders of General Sharon.
That a Jewish general should collaborate with a fascist party may seem gro-
tesque enough, but they had a common Muslim enemy and that was enough.
Israel's irruption into Lebanon that year also gave an impetus to the birth of
Hezbollah, the modestly named "Party of God," which mobilized the Shia
underclass and gradually placed it under the leadership of the theocratic dic-
tatorship in Iran that had come to power three years previously. It was in
lovely Lebanon, too, having learned to share the kidnapping business with
the ranks of organized crime, that the faithful moved on to introduce us to
the beauties of suicide bombing. I can still see that severed head in the road
outside the near-shattered French embassy. On the whole, I tended to cross
the street when the prayer meetings broke up. Bombay also used to be con-
sidered a pearl of the Orient, with its necklace of lights along the corniche
and its magnificent British Raj architecture. It was one of India's most di-
verse and plural cities, and its many layers of texture have been cleverly ex-
plored by Salman Rushdie— especially in The Moor's Last Sigh—and in the
films of Mira Nair. It 1s true that there had been intercommunal fighting
there, during the time in 1947-48 when the grand historic movement for In-
dian self-government was being ruined by Muslim demands for a separate
state and by the fact that the Congress Party was led by a pious Hindu. But
probably as many people took refuge in Bombay during that moment of re-
ligious bloodlust as were driven or fled from it.

A form of cultural coexistence resumed, as often happens when cities
are exposed to the sea and to influences from outside. Parsis—former Zo-
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roastrians who had been persecuted in Persia—were a prominent minority,
and the city was also host to a historically significant community of Jews.
But this was not enough to content Mr. Bal Thackeray and his Shiv Sena
Hindu nationalist movement, who in the 1990s decided that Bombay
should be run by and for his coreligionists, and who loosed a tide of goons
and thugs onto the streets. Just to show he could do it, he ordered the city
renamed as "Mumbai," which is partly why I include it in this list under its
traditional title.

Belgrade had until the 1980s been the capital of Yugoslavia, or the
land of the southern Slavs, which meant by definition that it was the capital
of a multiethnic and multiconfessional state. But a secular Croatian intel-
lectual once gave me a warning that, as in Belfast, took the form of a sour
joke. "If I tell people that I am an atheist and a Croat," he said, "people ask
me how I can prove I am not a Serb." To be Croatian, in other words, is to
be Roman Catholic. To be a Serb 1s to be Christian Orthodox. In the 1940s,
this meant a Nazi puppet state, set up in Croatia and enjoying the patronage
of the Vatican, which naturally sought to exterminate all the Jews in the
region but also undertook a campaign of forcible conversion directed at the
other Christian community. Tens of thousands of Orthodox Christians were
either slaughtered or deported in consequence, and a vast concentration
camp was set up near the town of Jasenovacs. So disgusting was the re-
gime of General Ante Pavelic and his Ustashe party that even many Ger-
man officers protested at having to be associated with it. By the time I vis-
ited the site of the Jasenovacs camp in 1992, the jackboot was somewhat
on the other foot. The Croatian cities of Vukovar and Dubrovnik had been
brutally shelled by the armed forces of Serbia, now under the control of
Slobodan Milosevic. The mainly Muslim city of Sarajevo had been encir-
cled and was being bombarded around the clock. Elsewhere in Bosnia-
Herzegovina, especially along the river Drina, whole towns were pillaged
and massacred in what the Serbs themselves termed "ethnic cleansing." In
point of fact, "religious cleansing" would have been nearer the mark. Mil-
osevic was an exCommunist bureaucrat who had mutated into a xenopho-
bic nationalist, and his anti-Muslim crusade, which was a cover for the an-
nexation of Bosnia to a "Greater Serbia," was to a large extent carried out
by unofficial militias operating under his "deniable" control. These gangs
were made up of religious bigots, often blessed by Orthodox priests and
bishops, and sometimes augmented y fellow Orthodox "volunteers" from
Greece and Russia. They made a special attempt to destroy all evidence of
Ottoman civilization, as in the specially atrocious case of the dynamiting of
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several historic minarets in Banja Luka, which was done during a cease-
fire and not as the result of any battle.

The same was true, as is often forgotten, of their Catholic counter-
parts. The Ustashe formations were revived in Croatia and made a vicious
attempt to take over Herzegovina, as they had during the Second World
War. The beautiful city of Mostar was also shelled and besieged, and the
world-famous Stari Most, or "Old Bridge," dating from Turkish times and
listed by UNESCO as a cultural site of world importance, was bombarded
until it fell into the river below. In effect, the extremist Catholic and Ortho-
dox forces were colluding in a bloody partition and cleansing of Bosnia-
Herzegovina. They were, and still are, largely spared the public shame of
this, because the world's media preferred the simplification of "Croat" and
"Serb," and only mentioned religion when discussing "the Muslims." But
the triad of terms "Croat," "Serb," and "Muslim" is unequal and mislead-
ing, in that it equates two nationalities and one religion. (The same blunder
is made in a different way in coverage of Iraq, with the "SunniShia- Kurd"
trilateral.) There were at least ten thousand Serbs in Sarajevo throughout
the siege, and one of the leading commanders of its defense, an officer and
gentleman named General Jovan Divjak, whose hand I was proud to shake
under fire, was a Serb also. The city's Jewish population, which dated from
1492, also identified itself for the most part with the government and the
cause of Bosnia. It would have been far more accurate if the press and tel-
evision had reported that "today the Orthodox Christian forces resumed
their bombardment of Sarajevo," or "yesterday the Catholic militia suc-
ceeded in collapsing the Stari Most." But confessional terminology was
reserved only for "Muslims," even as their murderers went to all the trou-
ble of distinguishing themselves by wearing large Orthodox crosses over
their bandoliers, or by taping portraits of the Virgin Mary to their rifle
butts. Thus, once again, religion poisons everything, including our own fa-
culties of discernment.

As for Bethlehem, I suppose I would be willing to concede to Mr.
Prager that on a good day, I would feel safe enough standing around out-
side the Church of the Nativity as evening came on. It is in Bethlehem, not
far from Jerusalem, that many believe that, with the cooperation of an im-
maculately conceived virgin, god was delivered of a son.
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