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BCTYII

JlaHuif mOCIOHUK TIPU3HAYEHUH [JIs acHipaHTIB, MaricTpiB 1 CTYACHTIB,
110 0a)kar0Th HABUYMTHUCS CKJIAIaTH aHTIIHCHKOI0 MOBOIO aHOTAIlil 1 pedepaTu 10
cTarei 3a CBOEIO CIIEIAIbHICTIO.

MeTta nociOHMKa — HABYUTHU CTYICHTIB 1 aCMiPaHTIB PO3YMITH 3MICT Hay-
KOBO-TIOMYJISIPHUX 1 TEXHIYHUX TEKCTIB 1 BUKJIAJATH 3MICT MPOYUTAHOTO y BH-
risani pedepary abo aHoTarii. A TakoX HABYUTH X KOPHCTYBATHUCS JIEKCHUKO-
CUHTAKCUYHUMU KITillIe, HAMOUIbII XapaKTEepHUMHU JJIsI MOBH MEBHOT Tary3i.

[TociOHUK CKIIamaeThes 3 TPHOX PO3JAUTIB 1 CIOBHHKA, BKIIOYAIOUU JIECIIO-
Ba-OIMEpPATOPH, CTIMKI CIOBOCHONYUYEHHS 1 KIIFOUOBI MOJETI JJIs CKIIAJaHHS aHO-
tauiit 1 pedepariB. Y I 1 Il po3ninax gaerbest 3aranbHa XapaKTEPUCTHKA MOHSTH
«aHoTarlis 1 pedepyBaHHD», a TAKOXK MPOMOHYIOTHCS TEKCTU POCIMCHKOIO 1 aHT-
JHCHKOI0 MOBaMH, aHoTalli 1 pedepat 10 HUX sk npukiaau. Il po3ain micTuth
MOSICHEHHSI, TIPUKJIA/IM 1 3aBJIaHHs, SIKI CIIPUSIOTH PO3BUHEHHIO HABUYKIB KOPHC-
TyBaHHS BIJIOBITHUMH JICKCUKO-CHHTAKCHYHUMU 1 TPAaMaTHIHUMHA CTPYKTYPaAMH,
1 IX TBOpUYOTO BXXMBAHHS JJIA CKJIQJaHHs aHOTaIlli 1 pedepariB, a TaKOK 3aB/IaHb
JUIS CAMOCTIMHO1 pOOOTH CTY/ICHTIB 1 aCIIPAHTIB.

[Ipn migbopi Marepiagy BHKOPHUCTOBYBAJIUCS OpHUTIHAIbHI HAayKOBO-
MOMYJISIPHI TEKCTH, aHTJIUCHKI 1 aMEPUKAHCHK1 KYPHAJIH 1 X TIEpEKIaan Ha PiJi-
HY MOBY, 3po0JieHI (axiBLSMH, a TAKOXK MEPEKIAAN 3 POCIMCHKUX >KYpHAIB,
3po0seHi (HaxiBIIMH — HOCISIMH aHTJIIMCHKOI MOBH.



1. AHOTYBAHHS TEKCTY
(Abstract)

AHOTAaIlS — JOCUTh CTUCIIMM BHKJIAJ 3MICTY CTaTTi ab0 1HIIOTO MEpIIo-
JoKepena 6e3 (opMyITtoBaHb, BUCHOBKIB, OIIIHOK, TIOSICHEHB CYTI SIBHIIT 1 TaK Jaji —
Jla€ ySIBJICHHS JIMIIE MPO TEMY MepIIoKepera 1 MoJIeTHIye MOIyK HeoOX1qHO1
iH(pOpMaIIii 32 TaHOIO TEMOTO.

OnTuMansHUM PO3MIPOM aHOTAIlll € TEKCT, 10 CKJIaJaeTbes 3 3—5 pe-
4yeHb. Taky aHOTaIliF0 YMOBHO MO>KHA Ha3BaTH 1HPOPMATUBHOIO. [CHYIOTH TaK0OX
1 IHIMKATUBHI aHOTAaIlli, SIK1 HaWYaCTIIIe CKIaAal0ThCs 3 OJHOTO PEUCHHS.

AHOTaIliI0 3a3BUYail CKJIAJal0Th YUTadl CBOIMHU clioBamMH. Bucoka mipa
KOMIIpeCii HAaBOJUTH J0 TOTO, IO BUHUKAE HEOOXITHICTh TPAHUYHO y3arajibHIO-
BaTHU 1 a0CTparyBaTH 3MiCT.

IIpu ckiaagaHHi aHOTaWil HEOOXIITHO JOTPUMYBATHCS A€AKMX BUMOT':

® aHOoTallli MalOTh OyTH CKJIAJEHI TaK, 100 X BMICT OyB JTOCTYNHUN IS
3aCBOEHHS MPU YUTAHHI 1 OJJHOYACHO BiJ0OOpa»kaTH HAHOUIbII BaKIIMBI MOMEHTH
nepIIoIKepena;

® aHoTaIlli MatOTh OyTH HAYKOBO TPAMOTHUMHU, HE MICTUTH OILIIHKU SIKOCTI
nepuopKepena 1 He BigoOpaxxaT cy0'€KTUBHHX IMOTJISA/IIB aBTOPA;

® aHoTalli MaloTh OyTH HamMCaHl JAKOHIYHOIO, TOYHOK 1 OJIHOYACHO
3BUYHOIO MOBOIO, HE BUKOPHUCTOBYIOUYH CKJIAQAHUX CUHTAKCUYHUX KOHCTPYKITIH;

® aHOTAIlis TOBUHHA PO3KPHUBATH, a HE TTIOBTOPIOBATH CBOIMHU CIIOBAMU 3a-
rOJIOBOK JKepera iHpopmalrii;

® kepesio (TOOTO CIIOBO «CTaTTs» abo IHIE) Mae OyTH BHKOPHCTAHE
JIUIIIE OJIUH Pa3;

® Mo8a aHomayiti Ma€ psAll OCOOIMBOCTEH, SIK B POCIMCBKIN, YKpAaiHCHKIH,
TaK 1 B aHIMCHKIM MOBax, IO BUSBIISIOTHCS SIK B 00J1aCTI TEPMIHOJIOTI, TaK 1 B
00J1acTi rpaMaTUKU. Y TEPMIHOJIOTIYHOMY ITUTaH1 — II€ YacTe BXKMBAHHS JIE€CIIIB
tumy to present, to provide, to describe, to analyze, to propose, etc.

VY rpamaTUYHOMY IJIaHI — NI€peBara BiIJJA€ThCS BKUBAHHIO LIUX JTIECHTIB Y
NaCUBHOMY CTaHi.



IMocainoBHiCTH CKJIAJAHHA AaHOTALII:

1. IIpounTaTu HaA3By CTaTTl 1 crpoOyBaTu cHOPMYITIOBATH TEMY CTaTTI.
(ITam’sTaiiTe, 1m0 1HKOIW HA3Ba MOXKE OyTH 3aILTyTaHOIO, 1 BU MOKETE MOBHICTIO
3pO3YMITH 3MICT JIHIIIE ITiC/Isl O3HAWOMIICHHS 31 CTATTEIO).

2. [IpounTar CTATTIO 1 3pO3YyMITH TOJIOBHY AYMKY aBTOpa.

3. IlpounTat yBasKHO MEPIIOKEPEIIO, B KO)KHOMY a03alll 3HAWTH TOJIOB-
HY TYMKY.

4. 3’scyBaTH, Yd € JOJATKOBI JIeTall, Kl TAKOXK MOXYTh OyTH Ba)KJIIMBH-
M.

5. BukirounTl HEiCTOTHI JieTali (BJacHI KOMEHTapi, MPUKIaaH, LTIOCTpa-
Iii, JaHl 1 T. 1.).

6. 3anucaTi OCHOBHY JAYMKY SIK MOKHA IPOCTIIIIE.

7. JoTpuMyiTecss OAHIET TAMYACOBOI (POPMU BUKJIAJAHHS, TENE-PIITHHOTO
a00 MUHYJIOTO Yacy.

8. KoncraryBatu 0OCHOBHY JyMKY aBTOpa, HE /I0JIal0UX BIACHI TyMKH.

9. KoHcraTyBaTu HalOUIBII CYTTEBI aBTOPCHKI PO3AYMH, SIKI CYIPOBO/I-
KYIOTh OCHOBHY JIyMKY CTaTTi, TaKOX O€3 BHUIIPABJICHb 1 HE 3YNHUHSIIOYUCh Ha
JeTasIX.

10. Hanncatu aHoTauio CBOIMHU CJIOBaMH, a HE IUTYBaTH TEKCT. [HKOIM
(dbpazu B mepriopKepeni MOXYTh OyTH OCOOJIMBO IIKABUMHU, 1€ MOXKYTh OyTH
HOBI TEPMIHH, B I[LOMY BHUIAJIKy iX TOTPIOHO Y35TH B JIAMKH.

11. He naBaiiTe KOMEHTapiB 1 HE BHUCIOBIIONTE BJIACHY TOYKY 30DY.
AHoOTAIIis TOBUHHA TIEpeIaBaTH JIUIIE JYMKH aBTOpa CTaTTI.

12. HanmucaTy aHOTAIIiFO 3T1IHO 3 T BUBHAYCHHSM (IUB. C. 4).

Hpuxaan:
For example: Compare Ukrainian and English versions of the abstract to
the article ‘Modern Nanotechnologies’



Tabmuis 1.1 — 3pa3ku anoranii

Anorarisg

Abstract

AHam3ylOThCSI ~ Cy4YacHI  HaHO-
TEXHOJIOT1i, $KI MarTh CIIpaBy 3
HauapiOHImMME 00’ ekTamMu. Takox
OTIUCYIOThCSI (dhaHTacTUYHI

0COOJIMBOCTI Ha 3pa3oK
HaAHOPOOOTIB, 5Kl JTIKYBaTUMYTh Hac

3CEpEIUHH.

Modern nanotechnologies dealing
with the tiny objects are analyzed.
Fantastic possibilities like nanoro-
bots to be treated us inside are de-
scribed as well.

HaBoguThcs 1mmMpoke  BKUBaHHS
HAHOYACTOK, BKIIOYAIOYH KOCMETH-
Ky, MEIUIMHY, (I3UKy, MeTatyp-
rito, 1 TaK Jaji. buibil TOoro, NpoBo-
IUThCS po0OOTa HaAJ CTBOPEHHSIM
HAaHOYACTOK, $IKI MpU HarpiBaHH1
3HUIIYBAaTUMYTh PAaKOBI KIITHHHU.
HeoOxigHo BII3HAYWTH, IO HA IIO-
IPaHUYHOMY  CBITI  HAHOYACTOK
III0Th HE3BMYalHI (PI3MYHI 3aKO-
HU,TOOTO BJIACTUBOCTI PEYOBUHU
3aJie’xaTh Bl pO3MIpy HOT0O YacTOK.
Kpim TOTO, HABOUTHCS TOPIBHSHHS
CyYaCHUX 1 CEpPEeIHbOBIYHUX HAHO-

TEXHOJIOTIH.

The wide use of nanoparticles, in-
cluding cosmetics, medicine, phys-
ics, metallurgy, etc. is stated. More-
over the work is done on creating
nanoparticles which when heating
will kill cancer cells. Also the com-
parison of present-day nano-
technologies with the medieval ones
Is made. One should note that in the
boundary nanoparticle world there
work unordinary physical laws, i.e.
substance properties depend on the
size of its particles.




Read the text and the abstract to it:
SJIEKTPU3AIIUA 'PO30BbIX ObJIAKOB

Xoms yace 0secmu n1em u38ecmHo, 4mo MOJIHUS — OOUH U3 U008 IJIeK-
MPpUYeCcKo20 paszpaod, MUKpoguzuieckue npoyeccol, NPuoosuue K 3apsaoxe
2p0308blX 00IAK08, OCMAIOMCS NPeOMemoM Cnopos.

W3 Bcex sBIEHMA TPUPOABI MOJHUS — OJHO M3 Hambojee pacrpo-
CTPAHEHHBIX M 3pEIMUIIHbIX. B TedyeHne JByX BEKOB — C Te€X IMOp Kak
b. ®panknun goka3an, 4To paccekaroniye He0o BCIBIIIKHA €CTh HE YTO MHOE, KaK
MOIIIHBIE JICKTPUUYECKUAE PA3PAIbl, MOJHUHU U TPO3bI MPOJOJIKAIOT WHTEHCUBHO
uzydatbcs. Ho HecMOTpst Ha 0oOuiIMe HOBBIX MPUOOPOB M METOJIOB HCCIIEIOBA-
HUSI, pa3rajika UICTUHHOW MPUPOJbl MOJTHUU U MEXaHU3Ma, 00YyCIIOBIMBAIOIIIETO
AIEKTPU3ALIMIO TPO30BBIX 00JIAKOB, YCKOIB3aET OT YUCHBIX.

CnoxxHOCTh IPO0sIEMBl OOBACHAETCS TEM, UTO 3HAYEHUs (PU3MUECKUX Ma-
PaMETpPOB, XapaKTEPU3YIOLINX MOJHHUIO U TPO3y, U3MEHAIOTCA Ha 15 mopsankoB
BEJIMUMHBI. PaccMaTpuBasi sIBIEHUSI aTOMHBIX MAacIITaOOB, BBI3BIBAIOIINUE DJICK-
TPU3ALIMIO TPO30BOT0 00JIaKa, MPUXOJUTCI UMETh JIEJI0 C PACCTOSHUSIMHU TTOPSJI-
ka 10" kM; IBIDKCHHS XKe BO3/lyXa BO BCEM IpO30BOM 0OO0JIaKe, KOTOPhIE 3aBep-
AT MPOLECC 3apsiia, MOTYT OXBAaThIBATh PACCTOSIHUA B JECATKH U COTHU KU-
nomeTpoB. OCHOBHbIE (U3UUECKHE TPOLECCHl ITHX MPEACIbHBIX MacIITadoB
€11 HE NTO3HAHBI.

Cam ®paHKIMH, BO3MOXKHO, HE MOA03PeBasi, OOHAXKUI OJHY U3 OCHOBHBIX
TpyaHocteil. B 1752 r. o nucai, 4yto «o0jaka B rpo3e, Kak IMpaBuiio, HECYT OT-
pHULIATEIbHBIA AJEKTPUYECKUHN 3apsiji, HO MHOT/Ia U TOJOKUTEIbHBIN). OTBET Ha
BOIPOC, CBSI3aHa JIM 3Ta HEOMPEJEICHHOCTh C HEKOPPEKTHOCTHIO HAOJIOICHUI
WJIM OHA TIPHCYIa TPO30BBIM OOJIakaM, ObUT MOTYYEH COBCEM HEAaBHO. TeM He
MEHEE, C TEX CaMbIX MOp, Korjaa @paHKINH HaNUCA PUBEICHHBIE BBIIIE CIOBA,
MPUHATO CYUTATh, YTO MOJIHHS — TO MEPEHOC MO0 MOJIOKHUTEIbHBIX, JTUOO OT-
PHULIATENIBHBIX AJIEKTPUUYECKUX 3aps0B OT OJHOM 30HBI 00Jlaka K JIPYrod Wiu
MeXIy o0makoM U 3emiied. J[Jis Toro 4ToObl TaKOW MEPEHOC CTaT BO3MOKHBIM,
00J1aK0 JOJDKHO OBITh HARJIEKTPHU30BAHO, T. €. MOJIOKHUTEIbHBIE WJIM OTpHIla-
TeJbHBIC 3aps/ibl IOJDKHBI OBITh pasziesieHbl. Kak e MpouCXOoauT pasieiieHue
3apsaa0B?



N3 nanpHeliero yuTaTeNb yBUIUT, YTO HA 3TOT BOIPOC MOKHO OTBETUTh
JUIIb YaCTUYHO. B mpeamerax, ¢ KOTOPHIMU MBI UMEEM J€JI0 B MMOBCEAHEBHOU
KU3HH, Oy/Ib TO YAIIKU WIH TeJe(DOHBI, KOJIMYECTBO TOJOKHUTEIBHBIX M OTPHUIlA-
TEJBHBIX 3apsIOB OJJMHAKOBO; O0Jiee TOro, 3THU 3apsibl B MPEAMETE paclpese-
JIEHBI PABHOMEPHO, YTO MO3BOJISIET TOBOPUTH O HEM KaK 00 3JIEKTPUUYECKU HEM-
TpaJIbHOM, WJIM He3apspDKeHHOM. OJIHAKO MHOTHE MHUKPO(PU3MUECKHE MPOLIECCHI
MOTYT MPUBECTH K PA3JACICHUIO 3apAI0B U TOTJA B IMIPEIAMETE, KOTOPBIM B LIEJIOM
OCTaeTCs DJIEKTPUUECKU HEUTpaIbHBIM, 00pa3yloTcs Y4acTKu, rjae OyayT npeoo-
JaJ1aTh OJIOKUTEIBHBIC WIIM OTPULATENBHBIE 3apsaabpl. B Takom ciydae roBopsT,
YTO JAHHBIA TMPEIMET 3apspKEH, WM HadJIeKTpU30BaH. PasneneHue 3apsiioB
MPUBOJUT K MOSBJIICHUIO PA3HOCTU MOTEHIIMAIOB, KOTOPYIO MOKHO BBIPaXKaTh B
BosibTax (B); uem Oouibliie 3apsioB pas3jiesieHo, TeM OOJibllle pa3HOCTh MOTEH-
nuanoB. Korya Bel MpoXakKMBAaETECh MO KOMHATE, TO B IIEJIOM KOMHATAa OCTaeTCs
ANEKTPUYECKU HEUTPAIBHOW, HO BCJIEICTBUE TPEHUS MOJIOIIBBI O MOKPBITHE I10-
Ja ¥ TOJOIIBBI, U MOKPHITUE MOTYT MPUOOPECTH 3apsifbl MPOTHUBOIOI0XKHOTO
3HakKa. B 3ToM cily4ae pa3HOCTh MOTEHIIMAIOB Ha PACCTOSSHUHM HECKOJIBKHUX CaH-
TUMETPOB MOKeT cTaTh paBHOM 100000 B, yTo BBHI M OLIyTUTE, €CIIN BO3BMETECH
3a py4Ky ABEpH.

OObIyHasi MOJHUSL BO3HUKAET MPHU PAa3HOCTU MOTEHIUAIOB B HECKOJILKO
COT MWJIMOHOB BOJIBT, TPU 3TOM CYMMApHBINA 3apsijl, IEPEHOCUMBIN K 3€MIIE,
moxxer pocturath 10 kymon (K) u Gosee, uto cooTBeTCTBYeT mpuMepHo 107
anekTpoHOB. Ilepenoc 3apsana B 1 K 3a 1 ¢ mo npuHATOMY ONIpENEIEHUIO COOT-
BETCTBYET TOKY B OfuH ammep (A). MonHus npencraBiser coO00l TOK 3HAYU-
TenbHO Oouibiiie 10 A, Tak Kak €€ JIMTEIbHOCTh HaMHOTO MeHbie 1 ¢. ['po3o-
BbIE 00JIaKa YMEPEHHBIX Pa3MEPOB «IIPOU3BOISATY» HECKOIBKO BCIIBIIIEK B MUHY-
Ty — KaXJ1asi MOIIHOCTBIO HECKOJIBKO COT METaBATT, UTO 3KBUBAJICHTHO MOIIIHO-
CTH HEOOJIBIIION aTOMHOM 3JICKTPOCTAHITNU. BBISICHUTH, KaKOBBI TOYHOE pacipe-
JIeJICHUE 3apsAJIoB U (PU3UYECKUM MEXaHU3M, CO3JAOIIHNI pa3psia TaKoM CUIIbI, —
BOT TJIaBHas 3ajaya (U3UKOB, 3aHUMAIONIUXCSI U3YYEHUEM TPO30BBIX SBJICHUM.
Hctopuyecku CIOXKUIIOCH TaK, YTO UCCIICIOBAHUSI B 3TOW 00JaCTHU KOHIIEHTPH-
POBAHCH HA DTIEKTPUIECKOM CTPYKTYpe 00IaKOB.

Ucxons u3 HabmogeHuit @paHkianHa, ObIJI0 €CTECTBEHHO MPEITOI0KUTh,
YTO pacmpenesieHne 3apsaoB B TPO30BOM 00JIaKe COOTBETCTBYET MPOCTEHIIIEH
CXeMe: MOJIOKUTENbHBIC 3aPsbl CKAIUIMBAIOTCS B OJIHOM 4acTu o0Jiaka, a OTpu-
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HaTejabHble — B Ipyroil. Takoe pacrpeneneHue 3apsoB Ha3bIBAECTCS AUIOJIEM.
[IbITasice OOBSICHUTH CTPYKTYPY TPO30BBIX O0JAKOB, YUEHBIE pa3padoTaiu JBE
MPUHLIHUNNATBHO PA3IUYHbIE MOJICNU: B OJTHOM KJIIOYEBAsl pOJb OTAAETCS aTMO-
chepHBIM OCaJKaM, B IPYrol — KOHBEKIUH.

Ocaoku unu Kkoneekuun?

«l'unoTe3a ocagkoBy, BIepBbie CHOPMYTUPOBAHHAS HEMEIIKUMU (U3HKa-
mu FO. Dnbcrepom n X. T'elitenem B 1885 r., ocHOBaHa Ha SIBIEHUH, KOTOPOE
MOKHO HaOJIoJaTh MpU paboTe cagoBOro pazOpbI3rUBaTElNis: KPYMHbIC KaIlulH
BO/JIbI OBICTPO MaAalOT Ha 3€MJIO, B TO BPEMSI KaK MEJIKME KaleIbKU OCTalOTCS B
BO3JIyXE M yHOCATCS BeTpoM. Kak mpenmnonaraercs B THIIOTE3€ OCAJAKOB, KaIlIH
OIS, CHE)KHAsl Kpyla W KpyIHble (IO CaHTUMETpa B JUAMETpPE) I'paJUHbI B
IpO30BOM OO0JlaKe MaJaroT Ha 3€MIIIO TOJ JIEUCTBHEM CHUJIBI TSKECTH CKBO3b
MacCy MEJIKMX Karejib BOJAbl U KPUCTAJIIMKOB JibJa, KOTOPbIE HAXOASATCS B aTMO-
cdepe BO B3BELIEHHOM COCTOSHHMH. [lojararoT, 4To Mpu CTOJIKHOBEHUSX KPYII-
HBIX TAJAIOIINX YAaCTHUI] C MEJIKMUMH B3BELICHHBIMU MEPBBIM MEPENACTCS OTPHU-
HaTeIbHBIN 3apsa (MOJOOHO TOMY Kak 3apsiJi ¢ KOBPOBOTO MOKPBHITUSI MEPEHO-
CUTCS Ha 00YBb), a BTOPBIM — B CHJIy 3aKOHA COXPAHECHHS 3apsja — MOJOXKH-
TENbHBIA 3apsid. Eciii mamaronme 4acTUlbl CTAHOBSTCS OTPHUIATEIBHO 3aps-
YKEHHBIMU, HUXKHSS 4acTh 00Jiaka OyJIeT HaKaIllJuBaTh OTPUIIATEIbHBIN 3apsl, a
BEPXHSSI YAaCTh — ITOJIOKUTENBHBIN. Takoe MpOCTPaHCTBEHHOE Pa3/IeJICHHUE 3apsi-
JIOB, KOT/la MOJIOKUTEIbHBIN TOJIFOC HAXOJHUTCS BBEPXY, HA3bIBAECTCS MOJIOKH-
TEJIbHBIM JTUTIOJIEM.

«['umoTe3a KoHBEKIMMY», chopmynupoBanHas HezaBucumo I'. ['pencrom u3
TMapmxckoro yausepcutera B 1947 r. n b. Bonneryrom u3 Heto-Hopkckoro yHu-
BepcuTera B Dnbanu B 1953 1., HECKOJIBKO cliokHee. B kadyecTBe aHajora B J1aH-
HOM CJIy4ae MOXHO B3siTh TeHepaTop Ban-ne-I'paada. B atom ycrpoiictBe mosno-
KUTEJIbHbIE WM OTPUIATEIIbHBIE 3apsIbl HAHOCSTCS HA JBUXKYIIYIOCS JICHTY U3
JMDJIEKTPUKA, IOCTABJISIONIYIO ATH 3apsi/ibl (HOHBI) K BBICOKOBOJIBTHOMY AJIEKTPO-
ny. Mozienb KOHBEKIIMM OCHOBaHA HA JOMYLICHUH, YTO MEPBOHAYAIBHO AJIEKTPHU-
YyecKue 3apsjbl B 00Jlake 00pa3yroTcsl Ojarojaps IByM BHEITHUM HCTOYHUKAM.
IlepBblIif — 3TO KOCMUYECKUE JTyYU, KOTOPBIE CTAIKHBAIOTCS C MOJIEKYJIAaMH BO3/Y-
Xa Haj 00JJaKOM U MOHM3UPYIOT UX (B pe3yJbTaTe MPOUCXOIUT pa3zesieHue MoJjio-
YKUTEJIbHBIX U OTPULIATEIILHBIX 3aps0B).

Ta6nus 1.2 — 3pa3ku aHoTaIlii CTaTTI
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AwnHoTaris

Abstract

VY naniii cTaTTi HABOASTHCS IMPOILES-
cu MiKpo(i3UKH, 0 MPUBOJATH 10
3apsJIKK TPO30BUX XMap. BBaka-
I0Th, 110 PO3rajKa MIHACHOI MPUPO-
I OJMCKAaBKM 1 MeEXaHI3My, IO
00yMO-BIIFOE €JIEKTPOITI3aIli0 TPO-
30BHX XMap, Ma€ BEJIMKE 3HAYCHHS.
[TosICHIOIOTBCSI OCHOBHI CKJIAHOII
1 TpyIHOUI
butenn Toro, aeTadbHO OIMCAHHI

JaHoi  TPoOJIeMH.

Opolec  pO3NUICHHS  3apsjiB.
JlocnmipkeHa eNeKTpUYHa CTPYKTY-
pa xMap 1 po3poOJieHi Bl NPUHIIH-
MOBO PI3HI MOJIEN! JJIA ii MOSICHEH-
Hs. KpiM TOro, MOpIBHIOIOTHCS B

TIIOTE3H, a caMe — TIoTe3a ONaiB

1 TioTe3a KOHBEKIIII.

The article under consideration deals
with some microphysical processes
resulting in thunderstorm cloud
charging. The solution of the real
lightning nature and the mechanism
causing thunderstorm cloud electro-
lization is considered to be of great
importance. Main problem difficul-
ties and complexities are given. Fur-
thermore the process of charge parti-
tioning is described in detail. Elec-
trical cloud structure has been inves-
tigated and two principally different
models for its explanation have been
developed. In addition two hypothes-
es, namely the one of fall out and the
one of convection are compared.

Task 1. Read, translate and analyze the abstracts given below. See Key

Patterns after the part 1l:

QUANTITATIVE DETERMINATION OF ANISOTROPIC DOMAIN SIZE

IN MESOPHASE PITCH

The optical texture of the carbonaceous mesophase is related to the nature
of the pitch precursor, the mesophase viscosity and mode of preparation. The
anisotropic domain size, represented by the distance between extinction lines,
has been a useful parameter for characterizing mesophase pitches. A procedure
for quantitative determination of mesophase domain size, utilizing annealing
techniques and image analysis, is described and applied to several different me-

sophase pitch systems.
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Dynamic Modeling in Behavioral Ecology

This book describes a powerful and flexible technique for the modeling of
behavior, based on evolutionary principles. The technique employs stochastic
dynamic programming and permits the analysis of behavioral adaptations
wherein organisms respond to changes in their environment and in their own
current physiological state. Models can be constructed to reflect sequential deci-
sions concerned simultaneously with foraging, reproduction, predator avoidance,
and other activities. The authors show how to construct and use dynamic beha-
vioral models.

Marc Mangel is Professor of Zoology and Director, Center for Population
Biology at the University of California, Davis. Colin W. Clark is Professor of
Applied Mathematics at the University of British Columbia.

Helping and Communal Breeding in Birds
This work is an overview of the extensive and frequently controversial li-
terature on communally breeding birds developed since the early 1960s, when
students of evolution began to examine sociality as a product of natural selec-
tion. Jerram L. Brown provides original data from his own theoretical and em-
pirical studies and summarizes the wide array of results and interpretations made
by others.

Theoretical Studies on Sex Ratio Evolution

This book deals with a key area of population genetics: the ratio of the
sexes in a population or the allocation of resources to male versus female repro-
ductive function. Samuel Karlin and Sabin Lessard establish the formal theoreti-
cal aspects of the evolution of sex ratio within the constraints of genetic me-
chanisms of sex determination. Their results generalize and unify existing work
on the topic, strengthening previous conceptions in some cases and, in other in-
stances, offering new directions of research.

A Neotropical Companion
A Neotropical Companion introduces armchair travelers, field naturalists,
and conservationists to the tropics of Central and South America. In recent years
the neotropics have been more and more frequently visited by those interested in
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rain forests and the exotic birds, mammals, insects, and plants of these ecosys-
tems. At the same time scientific knowledge of the neotropics has burgeoned. A
primer for the student and for the scientific amateur, this well-illustrated volume
presents a general and up-to-date view of some of the world's most complex
natural environments. In addition, it provides the Neotropical specialist with a
broad look at the entire field of Neotropical biology.

John C. Kricher is Jennings Professor of Biology at Wheaton College in
Norton, Massachusetts.

Task 2. Look through the abstracts below and say what field of investiga-
tion they describe:

Abstract: Carbon pick-up is determined mainly by the composition of the
charge materials and by the metal tapping temperature. However, carbon pickup
is also affected by other cupola design and operating variables which should be
controlled if consistency in metal composition is to be achieved and particularly,
iIf maximum carbon pick-up is required to obtain reduction in costs by (he subs-
titution of pig iron by steel scrap. These additional variables include well depth,
slag depth, fluxing practice, the secletion of charge materials and the properties
of the cokes used.

Abstract: The paper deals with the life, the wear of single crystal diamond
tools and their effects on the micro-roughness and the residual stress of the sur-
face layers, under various machining conditions. Three kinds of diamond tools,
having different nose radii, were used for mirror finishing of aluminum alloy
workpieces. Cutting tests were carried out untill the cutting distance of a tool
reached to 900 Km. Despite of tool wear,the roughness of diamond-turned sur-
face remains almost constant due to the burnishing effects. The micro-
roughnesses are more or less varied by the feed rate and the nose radius of the
cutting edge. Also the micro-roughness relate closely with the thrust forces. X-
ray diffraction analysis was also conducted to determine the residual stress for
each process. In the mirror finishing process, compressive stress of about 60
MPa remains on the surface layers. The thickness of the work-affected layer is
merely on the order of submicrometers.
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Abstract: Composites of copper reinforced with 0.003 in. diam continuous
tantalum filaments have been fabricated up to 0.38 volume fraction using the in-
filtration technique. Their elastic modulus, ultimate tensile strength, and yield
strength have been found to be linear functions of the volume fraction of the fi-
laments (Vs). The filaments elongated continuously until fracture occurred at the
ultimate tensile strength of the composite given by S. = S; Vi + O'm (I — Vy)
where O'm , is the flow stress of the matrix at the fracture strain of the compo-
site and Sf is the ultimate tensile strength of the filament. It has been shown that
the tensile strength of not only Ta-Cu but other ductile filament-ductile matrix
systems can also be closely predicted.

Abstract: The optical texture of the carbonaceous mesophase is related to
the nature of the pitch precursor, the mesophase viscosity and mode of prepara-
tion. The anisotropic domain size, represented by the distance between extinc-
tion lines, has been a useful parameter for characterizing mesophase pitches. A
procedure for quantitative determination of mesophase domain size, utilizing
annealing techniques and image analysis, is described and applied to several dif-
ferent mesophase pitch systems.

Abstract: The catalytic activity of supported silver for the oxidation of
ethylene to ethylene oxide and to carbon dioxide has been investigated as a fund
ion of support. Significant changes in activity with time of use of catalyst have
been observed: these changes depend on the nature of the support. It is shown
that the initial changes in activity are not connected with catalyst sintering nor
with crystallite size changes. Electron spectroscopy reveals that impurities, ori-
ginating from the support and from adsorption of organic material, concentrate
at the surface of the silver. A tentative explanation of the changes in activity pat-
tern is proposed in terms of the modification of the surface by these impurities.
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2. PEOEPYBAHHSI TEKCTY
Abstract (Précis)

Pedepar — cTucie BUKIaJaHHs 3MICTy KHHUTH, CTAaTTi, HATEHTY, SKUH MO-
K€ BKJIIOYATH BHCHOBKH, OIIIHKH 1 TaK Jajli, HAMOILIBII BAXKIIUBI 3 TOYKH 30Dy
aBTOpA.

[IpusnauenHs pedepary — O03HAHOMHTH dYHTaya B3arajil 31 3MICTOM
OpHTiHANY 1 TAKUM YMHOM 3aMiHUTH Horo. Lle 1ae MOXKIMBICTh 36KOHOMUTH 4ac
1 pobuth pedepar 0OJHUM 3 OCHOBHUX 1H()OPMATUBHUX JOKYMEHTIB.

HocaigoBHicTh HANIMCAHHA pedepaTy

1. YBaXHO MpOYMUTATH JTOKYMEHT, a0u 3pO3yMITH XiJl TyMOK aBTOpa,
PO3MILIEHHS MaTepiaiy.

2. [IpounTatu ypuBOK II€ pa3, BUJUIMTH 1 3alIMCATH OCHOBHY AYMKY KOX-
HOTO a03aily, 3BEpHYTH yBary Ha Te, ikl (pakTu B CTaTTl ado B iHIIOMY pedepo-
BaHOMY JOKYMEHTI, 3B’513aH1 OJIUH 3 OJTHUM

3. lle pa3 mpounTaTé TEKCT, MIAKPECTUTH KIIOYOBI MPOIO3HIlii, CIIOBA,
dpasmu.

4. TlepedpaszyBatu marepial, sIKIIO 1€ HEOOX1IHO AJIS BalIOro pedepary.

5. IlepepaxyBaTu Bci BaxMB1 (PakTH, Ki BU 30MpaeTecsi BUKOPUCTOBYBA-
TH. 3anycaTty iX CBOIMH CJIIOBaMH, HE 3MIHIOIOYM JYMOK aBTOpa 1 HE J10AAI0YU
BJIACHOI TOYKH 30pY.

6. Hamucatu man pedepaTy, 3BepTaloud yBary Ha IepepaxyBaHHS
(dakTiB TEKCTYy 1 Ha cnoci0 ix po3MilieHHs. Lle ronomoske Bam OUIbII JAOKIJIATHO
B1JIOOpa)XyBaTH JYMKY CTaTTl BIACHUMHU CJIOBaMH.

7. JloTpuMyiTecss OHIET TUMYACOBOI (POPMU, TENEPIIIHHOTO a00 MUHYJIO-
ro yacy.

8. IlepeBipTe, 10 BH BUKIIOYWIN BJIACHI JYMKH, MPABUIHLHO KOHCTATYyBa-
JIM TOJIOBHI1 JYMKW OPHTIHANy, HE BTPATHJIA HIYOTO BaXKJIMBOTO, a MOBIJIOMUIIU
PO LIOCh IPYTOPSIIHE.

9. Ilam’sitaiite, mo obcar pedepary mMae Oytu He Ouimbmie, HiX 1/3
OpUTIHATY.

HaBuanbHoMy TekcTy cepenHix po3mipiB (15-20 a63ariiB) BiamoBigae ce-
peaHiit po3mip pedepari, y SIKOMY YUCIO MPOMO3ULIN MPUOIU3HO BiAMOBIIAE
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KUTbKOCTI ab3ariB B opurinaii (13—15 peuens). Lle Tak 3Banuii iHbpopMaTUBHUN
(Precis) (to0to noBHUit) pedepar. Y nesKuxX BUMAIKaX MOXKHA 3BECTH 00’ €M pe-
dbepary 10 7-8 peyeHb NUIAXOM BHUKIIOUEHHS MajloiH()OPMAaTUBHUX 3MiCTOBHHX
YacTHH 1 00’ €JHAHHS KIFOUYOBHX (PparMeHTiB, CXOKUX 32 CMHCIIOBOIO CIPSMOBa-
Hicto. Takuit BapiaHT pedepaTy MOKHA Ha3BaTH iHAMKaTUBHUM (ADStract).

Look through the following examples of abstracts to the journal articles,
translate them and fulfil some additional tasks.

Abstract 1. Define what field of investigation this abstact presents:

A brief discussion of first principles of extended tight binding (ETB) (also
known as linear combination of atomic orbitals, LCAQO) method for studying
electronic structure of solids is presented. As the name suggests, the method is
nonempirical and employs a linear combination of Bloch-adapted Gaussian or-
bitals as its basis set. Hamiltonian overlap matrix elements required for calculat-
ing electronic structure in solids can be obtained analytically using Gaussian
functions. Various matrix elements are computed to convergence (which may
involve interactions up to 10-20 neighbors), eigenvalues and eigenvectors are
obtained by solving Il H-ESII — O. Since the tight binding wave functions are
constructed from s.p.d, type of orbitals, the ETB method offers conceptual sim-
plicity in understanding the nature of chemical bonds at a surface.

Furthermore the indentification of surface states can be readily accom-
plished in terms of atomic localization, a quantity of which is straightforward to
calculate within the framework of this method. The method illustrated by (i) ab-
sorbate band formation in CO monolayers and (ii) chemisorption studies of CL
on Si (II) surface. Future likely developments of the ETB method are briefly
commented upon.

Abstract 2. Analize all the underlined word-combinations from
gramatical and terminological point of view:

Ageing kinetics of aluminium alloys containing 1.7-3.9 % Cu were ex-
amined by means of resistivity measurements and interpreted in terms of
excess vacancies quenched-in from a solution treatment temperature or from a
reversion temperature.
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The resistivity of the alloy increases with ageing at around 0 °C after rapid
quenching from a solution treatment temperature or from a revision temperature.
The same activation energy, 0.47 + 0.05 oV, and the same time law were found
for both kinds of ageing namely the direct ageing after quenching from the solid
solution region and the reageing after quenching following reversion treatment.
An apparent formation energy for a vacancy was determined to be 0.06 eV from
the initial rate of the resistivity increase after quenching from temperatures be-
tween 170 °0 and 530 °C, and the binding energy between a copper atom and a
vacancy was estimated to lie between 0.15 and 0.25 eV. Life time of excess va-
cancies is discussed in connection with the direct observation of defects in
quenched Al-Cu alloys by Thomas and others.

Abstract 3. Find Chain of Nouns and translate them:

The problem of free vibration of non-linear structures is considered initial-
ly. It is shown that this problem can be represented as a non-linear eigenvalue
problem. Variational principles for non-linear eigenvalue problems are defined.
These variational principles are implemented with finite element models to define
numerical approximations for the free vibration problem. The solution of these
approximate equations provides a set of non-linear modal vectors and natural fre-
quencies which vary with the amplitude of the solution. The non-linear eigenva-
lue parameters can be used in model expansion approximations for the non-linear
transient of steady state response of structural systems. To demonstrate the pro-
posed techniques the free vibration and steady state vibration of a geometrically
non-linear circuler plate are determined.

Abstract 4. Fined ing-forms and Participle Il and translate them:

A physical model has been constructed to represent turbulent recirculating
flows that occur in argon-stirred ladles. By using a mechanically driven circulat-
ing system including a moving tube it was possible to generate flow fields such
that all the boundary conditions could be defined unambiguously. The velocity
fields developed in the system and the spatial distribution of the turbulent kinetic
energy were measured experimentally using a laser-doppler anemometer. The
experimental measurements were found to be in good agreement with predic-
tions based on the K-W model for turbulent recirculating flows, provided appro-
priate wall functions were used. A simplified model was also described in the
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paper, for representing the transient decay of turbulence in teemed systems or in
bubble stirred vessels after the agitation had been terminated. This model, which
in essence involved the use of a simple algebraic relationship, gave semiquantit-
ative agreement with measurements.

Abstract 5. Before translating the abstract determine the Tense and
the Voice of the verb in each sentence:

Equations describing heat transfer in a coke-oven charge have been de-
rived and solved by an efficient, implicit numerical method. The mechanisms of
heat transfer described in the model are: conduction through the solid material;
conduction through the gas in the interstices or pores; radiation along fissures;
and generation, movement and condensation of steam. In particular, a correla-
tion for the thermal conductivity of solid coal and coke in terms of temperature
and true density is proposed. The correlation gives good agreement with pub-
lished values for the thermal conductivity of amorphous carbon as a limiting
case. The model of heat transfer in a coke-oven charge is one-dimensional and
uses, as submodels, the descriptions of the physical properties and chemical
changes in coal during its decomposition to coke as given previously. The model
has been implemented in a computer program which requires only basic data on
the charge properties and oven conditions as input and its predictions are in rea-
sonable agreement with experimental results covering a range of coking prac-
tice. The model has been used to estimate the effects of the charge bulk density,
oven width and carbonizing temperature on throughput and energy consumption.

Abstract 6. What does the abstract proposed concern?

A comparison of anthracene and phenanthrene as solvents was undertaken
by liquefying either Wyodak or Kentucky 9/14 coal in the presence of hydrogen
or nitrogen. Phenanthrene was found to be a better physical solvent than anthra-
cene for liquefying both coals. Anthracene and its derivatives are better hydro-
gen-shuttling solvents than phenanthrene and its derivatives. Hydrogenation of
anthracene to tetrahydro-anthracene was observed with both coals. Dihydroanth-
racene is a better hydrogen-shuttling solvent than dihydrop-henanthrane in the
liqguefaction of Kentucky 9/14 coal. Anthracene is a better solvent than phe-
nanthrene in the presence of 1-methylnaphthalene in liquefying both Wyodak
coal under hydrogen and Kentucky 9/14 coal under nitrogen. The minerals in
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Kentucky 9/14 coal appear to be better hydrogenation catalysts than those in
Wyodak coal. Labile hydrogen from coal appears to escape readily before react-
ing with hydrogen-shuttling solvents under the atmospheric environment.

Abstract 7. Does the present abstract reflect the object of your inves-
tigation? What branch of industry does it deal with?

An investigation is carried out to establish a relationship between the cha-
racteristics of cutting force fluctuations that cause vibratory response of the ma-
chine-tool-workpiece system and the formation of surface texture along the lay
in a turning operation. Such interrelationships are established from extensive
experimental results obtained by measuring, recording and analyzing the cutting
force fluctuations and the resulting surface roughness of the work piece. The
cutting forces were measured using a specially built three-component dynamo-
meter and the surface roughness were measured with a Taylor-Hobson Talysurf
4 and Talyrond, and were recorded for further analysis.

The spectral densities of these recorded signals were measured using an
automatic shock-random equalizer analyzer. Results obtained were employed to
establish relationship between the amplitude characteristics of the cutting force
fluctuations and those of the surface, texture along the lay. Signals were then
processed with an amplitude distribution analyzer to determine the nature of the
probability distribution which showed that the cutting force fluctuations and sur-
face roughness are essentially distorted Gaussian.

To establish relationships between the characteristics of the cutting forces
and surface texture along the lay, signals were converted to a set of discrete data
points by a sequence of computer programs. These data points were then
processed by an analysis program to calculate various probabilistic characteris-
tics such as average wavelength, mean crest excursion, root mean square of the
crest excursion etc. about preselected levels from the CLA value.

Results indicate essentially nonlinear relationships between the probabilis-
tic characteristics of the cutting forces and the resulting surface roughness. For
the values of the probabilistic parameters of the forces and surfaces which are of
significance in finish turning and for the cutting conditions used in the tests re-
ported, it was found that the nonlinearity could be reasonably approximated to
an equivalent linear relationship for the purposes of applications.
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3. CTIMKI CJIOBOCHOJIYYEHHS
Cmilki c1080CNoLy4enHs, Ki GUKOPUCIOBYIOMbCS NPU NePeKa3i
ma pegepysanni mexcmy
I
The present paper
The theme (subject matter)
The main problem
The purpose (aim)
The basic principle
Problems relating to (concerning..., dealing with), problems of...
In brief, in short
I

36’°a3y104U eleMeHmU meKChLy

besides KpiM TOTO

in addition

then OTIM

furthermore O17TbIII TOTO

moreover

therefore TOMY, OTXKE

o) OTXeE, TOMY

that is why OCh YOMY

however npoTe

first(ly) TO-TIepIIe

second(ly) O-JpyTe

third(ly) MO-TPETE

on the one hand 3 OJIHOTO OOKY

on the other hand 3 IHIIIOTO OOKY
nevertheless pOTe, HE JUBJISTYMCH Ha,
thereby TaKUM YUHOM, Y 3B’SI3KY 3 ITUM

i

Mema nanucannsa cmammi

1. The object (purpose, aim) of this paper is to present (to discuss, to de-
scribe, to show, to develop, to give)...

2. The paper (article) puts forward the idea (attempts to determine)...
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Humannsa, wio o6206o0pwromscsa 6 cmammi

The paper provides information on (reviews the basic principles of...,
presents...)

Iouamox cmammi

1. The paper begins with a short discussion on (deals firstly with the prob-
lems of...)

2. The first paragraph deals with. ..

3. First (at first, at the beginning) the author presents (points out that,
notes that, describes...)

Ilepexio 0o euxknadanns mamepiajy

1. Then follows a discussion on

2. Then the author goes on to the problem of...

3. The next (following) paragraph deals with...

4. After discussing... the author turns to...

5. Next (then) the author tries to (indicates that, explains that)

6. It must be emphasized that (it should be noted that, it is evident that, it
Is clear that, it is interesting to note that...)

Kineuw euxnady

1. The final (paragraphs) states (ends with)...

2. The conclusion is that the problem is ...

3. The author concludes that (summarizes the)...

4. To sum up (to conclude, to summarize) the author emphasizes (points
out, admits) that...

Ouinka cmammi (0aemocsa miibKu npu 062060penni cmammi)

1. In my opinion (to my mind, I think)...

2. The paper is interesting (not interesting), of importance (little impor-
tance), valuable (in valuable), up-to-date (out-of-date), useful (useless).
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10.
11.

12.

13.

14,

15.

16.

17.

18.

4. KIIIOYOBI MOJIEJII AHOTYBAHHS I PEOEPYBAHHA

Key patterns

The book reviews ...

The author examine.

This volume brings together
(covers)

This work is an overview of.
The work presents an overview
(overviews)

The author focuses on.

This chapter is particularly
concerned with

The work concludes with the
discussion of

The reason of...are explained
Special attention is given to...
This book treats (features)...
This text introduces and draws
together...

This book also records early
developments in the field of and
gives an account (explains).

... 1s proposed...

The text conveys (reports on,
relates)

This article focuses
(concentrates on)...

This article establishes some key
principals concerning...

The problems relating to.are
highlighted

This paper presents (gives, re-
ports, describes, etc. )...

VY KHU31 PO3TIISAAE€THCS.

ABTOD po3risaae

VY nanoMy TOMi I1JCYMOBYEThCS
(OCBITIIOETHCS, TAETHCS MiJICYMOK).
VY naniit poboTi 1a€ThCs
(HABOUTHCS OTJISN).

ABTOp pOOUTH aKIIEHT Ha
(mpuninsie ypary).

V 1iii r71aBi B OCHOBHOMY
PO3IIIAIa€THCA.

B kin111 poO0oTH 00roBOPIOETHCH.

[IpyrumHU. . .IOSICHIOIOTHCS
CreniasibHa yBara npuias€Thes ...
VY ikt KHU31 PO3IIISIIAETHCAL. . .

VY TeKCTI HABOJUTHCS Ta
aHaTI3y€EThCH. . .

VY 11l KHU31 HABOSATHCS eI
po3poOKH B 001acCTi 1
MTOSICHIOETHCS

IIporionyeTtnces. ..

V TekcTi MOBIAOMIIETHCS. . .

VY 1iii cTaTTi OCHOBHA yBara
MPUIUISIETHCS. ..

V 1i¥i cTaTTi HABOAATHCS OCHOBHI
KJTFOUOBI1 IPUHITUTIN. . .
OCBITIIIOIOTBCS MTPOOJIEMH, IO
CTOCYIOTBCH...

V nmaHii ctaTTl HABOAUTHLCS IIOBIIOM-
JISIETHCS, OTMCYETHCS 1 TaK Jajii

21



19.

20.

21,

22,
23.

24,

25.

26.

217,

28.

29.

30.

31.

Method(s) (...) such as (or name-
ly)...for studying (analyzing) ...is
(are) discussed (illustrated, pre-
sented, compared)

Results obtained (using) are dis-
cussed (analyzed)

... Is studied (investigated, ex-
amined, reported)

The results of... were obtained
Various values (parameters,
elements, variable etc.) are
computed (calculated, estimated,
determined, defined)

A new technique (method, ma-
chine, device, apparatus, unit, etc.)
has been developed (designed) for
determining (for applying)...
Different methods (ways) are
compared.

The reasons are explained (in-
terpreted)... in terms of...
...IS stated

Characteristics are presented ac-
cording to ...

... have been shown to offer
many advantages over...

The basic principles and charac-
teristics of... were reviewed (ob-
served) first

A method ... is proposed to
detect...

OOroBOPIOIOTHCS (HABOAATHCH,
MOPIBHIOIOTHCS ) METO(H), TaKi, SIK
(a came)... 1 JOCTIIKCHHS
(aHamizy) ...

OOTOBOPIOIOTHCS, (AHATI3YIOTHCS)
OTpUMaHi pe3yibTaTH (BUKOPHUCTO-
BYIOUH ...)

JocmimkyeTbest (HAaBOIUTHCS ). ..

OTtpumaHni pe3ysbTaTu ...
Busznaueni (oG4ucieHi) pi3Hi 3Ha-
YyeHHs (IapaMeTpu, eIEMEHTH,
3MIHHI BEJIMYUHU 1 TaK J1aJi1)

Po3po06enuii HOBHiT MeTON
(MexaHi3M, IPUCTPIii, anmaparypa)
JUISl BU3HAYEHHS (7151 BYKUBAHHS ). ..

[TopiBHIOIOThCS (HABOIUTHCS
MOPIBHSHHS PI3HUX METO/IIB,
Croco0iB).

[TosICHIOIOTBCS TPUYUHM ...3 TOUKH
30py (3 00J1IKOM)...

HaBoauthcs (Bu3Ha4aeThCA,
3aTBEPIKYETHCS). ..

HaBoasaTbcs xapakTepuCTHKA
3TiTHO 3 ...

byno nokasano, 1mo...ma€ psj ne-
peBar y MoOpiBHSHHI 3 ...

B nepury yepry (Bnepiue)
PO3MIISIHYTI OCHOBH1 IPUHITUIIH 1
XapaKTePUCTHKH. ..
IIpononyerscs MeTOL ...

JUTSI BUSIBJICHHSL. ..
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32.

33.

34,

35.

36.

37,

38.

39.

40.

41.

42.

43.

44,

... Is used (applied) for the pur-
pose of comparison

From this study, it can be con-
cluded that... has the effect on ...
(influences or affects...)

... may be used for predicting ...
under certain conditions

Some conclusions are made of
...(or paper concludes that...)

The paper proposes a new ap-
proach based on . to estimate...

The new method involves...
The problem of... is considered
initially

The way of designating ... is also
shown

Finally different problems are
reported concerning ... (or pri-
marily that of)...

This conclusions is supported
by new experimented data con-
cerning

The results are found to be in
reasonable agreement with
theoretical estimates

Experiments confirm most of
the theoretical predictions

The present measurements agree
satisfactorily with recent analys-
es

BHKOpPHCTOBY€ETHCS ... /17151
MOPIBHSHHA...

3 JJaHOTO TOCIIKEHHS MOYKHA
YKJIACTH, IIIO ... BIUIMBAE HA ...

MoxkHa BUKOPUCTOBYBATH ...JJIs1
nepeadoadeHHs (IPOTrHO3yBaHHS,
BU3HAYEHHS )... 32 IEBHUX YMOB
3po06JieHi 1esKi BUCHOBKHU
BIIHOCHO ...(B kiHIIl cTarTi
TOBOPHUTHCS TIPO ...)

VY cTaTTi NpONOHYETHCA HOBUM
METO/I, 3aCHOBAHUM HA ...
BU3HAYCHHS ...

Hosui1 meTon BKIIOUAE ...

Ha nmouatky po3risiHyTa
npobiema ...

Takox nokazanuii crocio
BU3HAYCHHS (MIO3HAYEHHS) ...

B kin11 (HapeTi) po3riasaaoThCs
pi3HI MPOOJIEMH ... (110 TOJIOBHUM
YUHOM CTOCYIOTHCH ...)

JlaHnuii BUCHOBOK
M1ITBEPIKYETHCSI HOBUMU JaHUMU
1010 ...

BcranoBneHo, 1110 oTpuMaHi pe-
3yJbTaTH CIIOBHA BiJIMOBIAAIOTH
(Mailke y3roJKyrThCs 3 TeOpe-
TUYHUMH JTaHUMU)

ExcnepuMeHTH TATBEPIKYIOTH BE-
JIMKY YaCTUHY TEOPETUYHMX JIAHUX
OpneprkaHl BUMIpY CIIOBHA Y3IOJDKY-
IOTHCS 3 TIPOBEICHUMH aHAJTI3aMH
(ToOTO PO3paxyHKOBI JaHi
BIJINOBIJA}0TH EKCTICPUMEHTATLHIM)
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5. MOSICHEHHS TA 3ABJJAHHS IO HATIUCAHHSI AHOTAIIIN
I PE®EPATIB

VY HayKoBi# JiTepaTypi 4aCTO BUKOPUCTOBYETHCS TaKe T'paMaTUYHE SBUIIIC
K JAHIIOKOK IMEHHHKIB a60 pO3TOpPHYTI O3HA4YeHHS. MOro yTBOPIOIOTH
JeK1IbKa IMEHHHUKIB, IO CTOATh MK apTHUKIEM Ta OCTaHHIM IMEHHHKOM, JI0
SKOTO BIJHOCHUTHCS apTUKIb. Came 1ei OCTaHHIN IMEHHHK € OIIOPHUM, 3 HbOTO
CJIi TOYMHATH TEPeKyIaj, a BCl 1HII IMEHHUKH BHUCTYIAIOTh O3HAUCHHSM 1 IIe-
PEKIIAAAI0THCS TAKIM YHHOM:

Examples (E. g.):

a steam turbine napoBa TypOiHa (03HAYCHHS)
the airplane wing KPWJIO JliTaka (POJAOBHIA BiIMIHOK)
water treatment 00poOka Boau (06poOka Bos0K0) (1H-

IIUMU BiAMIHKaMH)

the car speed calculation problem npo0sieMa OOYMCIICHHS IIIBHJIKOCTI
aBTOMOOWIA (IpyMHOI0 IMEHHUKIB)

plant accident HEI[ACHUI BUIAO0K Ha 3aBOI1

(3 mpuiiMEHHUKaMHU Ta 0€3 HUX)

ByBaroTh Takox eTinTUYHI KOHCTPYKIIIT JAHIIOKKIB IMEHHUKIB, KOJIU Jie-
K1 IMCHHUKH BUITYCKalOTh, ajie (paxiBIli JoOpe po3yMitOTh, TIPO 1110 Hie MOBa.

E. g.: liquid rocket = To6to liquid (fuel) rocket — pakera, sika mparroe Ha
plAKOMY MaJMBI.

VY po:ni 03HaueHHA MOXXYTh OYTH TaK0 MPUKMETHUKHU Ta JIEMNPUKMETHH-
KH.

E. g.: improved metal treatment methods — ymockoHaneHi metoau o0poo-
K1 METaJjiB

different protection measures — pi3Hi Mipu 3aXUCTY
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Task 1. Translate the following examples of chain of nouns.
Consult the examples above.

wear resistance energy distribution function
vacuum distillation graphical extrapolation method
matrix element computation filled energy zone

fuel supply work function value determination
thermoelectric generator energy transformation
development

tensile strength gold medal

successfully observed azimuthal photographical X-ray analysis
behavior explanation method

radial distribution function high density surface state band
the energy accumulation process planet surface

the temperature limit determination insulation capacity

Task 2. Translate the sentences, paying attention to Chain of Nouns

1. Argument force rather than force argument should dominate. 2. The
class of regulators can be thought of as composed of three parts: a parameter es-
timator, a linear controller and a block which determines the controller parame-
ters. 3. They have used the conventional crystal growth method. 4. Here fre-
guency dependent rate equations are applicable. 5. The approach is used for time
and money saving purposes. 6. A cell growth rate increase has been observed. 7.
They have constructed a gas-filled high pressure cell. 8. Such integrity has been
achieved by a combination of manual and computer based controls. 9. An inte-
grated absorption area value of all methyl groups is reasonably good. 10. Strau-
manis has built an elaborate temperature-control system.

Task 3. Look through the text, find Noun Chains in it and translate them.

System identification has arisen in different areas of application where the
system model is completely unspecified but one wants to predict the system re-
sponse, to regulate the system, or to simulate the system. The only data available
are a sequence of known input and a sequence of noise-corrupted output. The
intermediate objective is to specify a model, which agrees with the statistical da-
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ta. To perform system identification requires three steps: structure determina-
tion, parameter identification, and model verification. Before solving the para-
meter identification problem, one should address the problem of identifiability
of parameters. With an assumed structure, is it ever possible to identify the un-
known parameters by extracting information from deterministic input and sto-
chastic output data? The capability of answering this question will facilitate the
selection of an appropriate model structure. Clearly, one should not select a
model structure whose parameters cannot be identified. Thus the question of pa-
rameters identifiability is central in the procedures for system identification.

[Ipu HanucaHHI pedepary BU MEPI 3a BCE MOBIIOMIISIETE TPO TEMY poOO-
Td. Po3risineMo, ki MOBHI 3acOoOM THIIOB1 IJIS BBEIEHHS TEMHM B aHTJIMCHKIN
MOBI B MIOPIBHSIHHI 3 POCIHCHKOIO Ta YKPAiHCHKOIO MOBaMH.

JIsist pociiichkoi Ta yKpaiHChbKOI MOB HaWOLIbII XapakTEepHI peueHHsS 3
IPUCYAKOM Y RACUBHOMY CHAHI TETIEPIIIHFOTO 1 MUHYJIOTO Yacy i3 360pOmMHUM
nopAOKoM caie, a I aHTJIIICHKOI MOBU — IPOIIO3HIIIT 3 MPUCYJIKOM Y RACUE-
HOMY CmaHi, ajie 3 npAMUM TIOPSAKOM CJiB (TOOTO MIAMET CTOITh NEepea Npu-

CYJIKOM)

E.g.:
1. BuBuaetbes i3otomiunuit epext y The isotopic effect in crystals is
KpHUCTajax. studied.

2. JHocmimkyBamucs (mocnmimkeni, The radioactive properties of
Oynmu  pociimkeni)  BiaactuBocTi elements were studied (have been
paJi0aKTUBHUX CIIEMEHTIB. studied).

IIpumiTka. 3BepHITH yBary Ha Te, 10 AHMVIMCHKI PEUEHHS AKTUBHOTO
CTaHy MpU MIJIMETI, BUPAKEHOMY 3aliMEHHUKOM WE, HEPIAKO PiJTHOI0 MOBOIO

nepeaar0TbCA PCUCHHAMU IIACHUBHOI'O CTAHY.

E.g.: We discuss the problem of ... — Obzosoproembcs npobiema
SIKIIO miAMETH BHUpPaXeHI TAaKMMHU IMECHHHKAaMH, K paper, study, experi-
ment, investigation i ToMy noaioHe, TO MH 0aYMMO TaKy PI3HMIIO MiX MOBaMH,
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TOOTO TMEPEKIIAIalOThCS PEUCHHSIMH, B SAKUX aHTHUCHKANA MIAMET MEePEaacThCs
IMEHHUKOM Y HEIIPSMOMY BIJIMIHKY, a MPHUCYJIOK — JIECTIBHOIO (hOPMOIO, 1110 3a-
KIHUY€ThCS Ha -CS, -Ch.

E.g.: The investigation deals with the nature of DNA. - V docrioowcenni
poszenadacmucs npupooa JJTHK.

The paper presents the analysis ... — Y cmammi nasooumusca ananis...

Task 4. Change the sentences in active voice into the sentences in Passive
(see the model). Use chain of nouns where it is possible.

Pattern: We investigated the structure of the cell. — The structure of the
cell (the cell structure) was investigated.

1. The authors developed some theoretical models. 2. We found an ap-
proach to the problem. 3. The author has analyzed the material obtained. 4. The
paper considered a series of standard programs. 6. The author gives the diagnos-
es and data which are concerned with the life-cycle of the ciliates.

VY nmepuiomy K pedeHH1 aHoTarlii abo pedepary ( @00 B IBOX MEPIINX) BU
MO’KETE€ CKa3aTH PO TEMY JOCIIIKEHHS 1 PO Pe3yJbTaTH BUKOHAHOI POOOTH.
JIJist TOB1IOMJIEHHS PO PE3yJIbTaTU BaM 3HAA00JSTHCS JiecioBa show — moka-
3yBarty, find — BusiBisATH, conclude — poOUTH BUCHOBOK.

E.gQ.:

1. Bymu posrsayTi menikynsipai mem- Pellicular membranes were examined

Opanu 1 (Oyn0) mokazaHoO, IO BOHU
TOBII, HIK B IHIIUX KJIITHHAX.

2. Pobumwcs suctosok (npuxoosmo 00
BUCHOBKY), WO MOOelb NOBHICIO
8I0N0BIOAE BCIM eKCNepUMEHMAIbHUM

OAHUM.

and it was shown that they were thick-
er than those in other cells.

It is concluded that the model provides
a very good fit to the experimental da-
ta.

3MicT pedeHb, 10 BBOAATHCS pedeHHsmu tumy it IS found (that) , it is

shown (that) , moxxHa nepenatu indiniTuBHUME 3BopoTamu (Complex subject):

27



It is shown that spin-wave distance in crystals is nonadditive.
The spin-wave distance in crystals is shown to be nonadditive.
E.g.:

1. ITokazaHo, 110 paguKaId MaJli. The radicals are shown to be small.

2. Bussneno, mo mia giero ciTia The illumination is found to change
3MIHIOIOTBCS  YMOBH  moporoBoi the impact ionization threshold.
10H13ar].

Task 5. Change Complex Sentences into the simple ones using Complex
Subject, i.e. Infinitive Construction. Make up the same sentences using the lexics
of your speciality.

Pattern:

It is found that the spectrum exists only for small energies. The spectrum
is found to exist only for small energies.

Your variant:

The thermal factor is found to play an important part in ecological adapta-
tions.

1. It has been shown that the phenomenon is due to aminoacids.

2. It is found that the corresponding transition in the normal crystal is of
the second type.

3. It is postulated that a capacity requirement is about 9.5 metric tons.

4. It has been found that the result explain the proton superfine structure.

Task 6. Find and put down from an English article on your speciality
those propositions concerning the facts of 1) what was studied, investigated,
discussed, measured, computed; 2) what was found, shown. Reduce these propo-
sitions leaving only the proup of subject and predicate with the words relating
to them. Make up an abstract with these words.

Task 7. Fill in the gaps with your special terms:
Pattern: A study is made of ... and ... are also investigated. — A study is
made of cytoplasmic RNA and its properties are also investigated.
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1. ... was studied and measured.

2. ... was analyzed and ... was calculated.

3. A study is made of ... and ... properties are also investigated.

4. Measurements (calculations) are made of ... It is found that ... .
5. ... has been studied and shown to be ... .

Task 8. Analize Ukrainian and English variants of the abstracts given be-
low paying attention to the order of words, tenses and voices. Find English
equivalents to the following Ukrainian ones:

bopmyroBaTH
BpPaxOBYBaTH

HE BpaxoBYBaTHu (HE OIIHIOBATH)

3aJIeXkaTH B1J] 4Oro-HEOY b
OyTH y 3roji 3 YnM-HeOyIb

Make up the similar abstract on your speciality.

1. ®opMyIIOETHCS TEOPist OCHOBHOTO
Mar"iTHOTO CTaHy AESIKUX 3MIIIaHuX
¢deputiB. OTpumani GopMyiH ass
3QJIEKHOCTI MarHiTHOrO MOMEHTY 1 Te-
mriepatypu Kropi Big 3micty
HEMarHiTHUX KaT10HIB. 3HAUICHO, 1110
PO3paxyHKH MarHiTHOTO MOMEHTY 1
temnepatypa Kropi 1o6pe y3roaxy-
FOTHCS 3 EKCIIEPUMEHTOM.

2. Jlitom 1990 p. GyIo nmpoBeieHo 3a-
rajibHe €KOJIOT1YHE BUBUCHHS PAILY
03€ep, PO3TAIIOBAHKUX Ha MiBHIYHUN
3axiq Bia Eitpikiiokyin. [lani 3a
MOTIepEe/IHI POKU HE BPAXOBYBAJIMCS.
Bbynu nociimkeHi xapakTepHi pucH
IUTAHKTOHY, ajie He OL[IHIOBAJIUCS ILIs-
XY WOT0 YTBOPEHHS.

A theory of ground magnetic state is
formulated for some mixed ferrites.
Equations are obtained for the depen-
dences of the magnetic moment and
Curie t° on the concentration of non-
magnetic cations. The calculated val-
ues of the magnetic moment and Curie
t° are found to be in good agreement
with the experimental results.

A general study of the ecology of a
number of lakes, lying north-west of
Eirikjokull, was carried out during the
summer of 1970. The data of previous
years were not taken into account. The
characteristics of the plancton were in-
vestigated, but the estimate of the or-
der of production was left out of con-
sideration.
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SIkmo Bam Tpeba BKazaTH, 3a IKUX YMOB (TeMIIepaTypH, THCKY, HAIIPYTH 1
1H.) TPOBOAMTHCA JOCHiKeHHs (mocmim, BuMIp) ab0 BigOyBa€ThCs IIEBHE
SBUIIEC, BU MOYXET€ BUKOPHUCTOBYBATH IOEIHAHHS BIIMOBITHUX IMEHHHUKIB 3
MIPUMMEHHUKOM at:

at the temperature (of)
at the pressure (of)
at the voltage (of)

IpH TeMIIEpaTypi
MIPH THCKY
IIpHU HaIpy3i

at the energy (of) IIPH CHEPTii

at the concentration (of) P KOHIIEHTPAIIii

at the frequency (of) npu (Ha) 4acCTOTI

at the speed (of) IIPH MIBUAKOCTI (3 MIBUAKICTIO)

at the wavelength (of) IIPH JTOBKHUHI XBHUITI

at the angle (of) i KyTOM
at the point (of) y TOYII
at the altitude (of) Ha BUCOTI

YTOYHIOIOUH TEMIIEPATypy, THUCK 1 iHIII YMOBH, 3a SKHMX BH IIPOBOJIUTE
JOCTIDKEHHS, MOYKHA BUKOPHCTATH NPHUKMETHHUKH: certain, definite — pu3naue-
Huit; usual, ordinary — 3Buyaitawmii; given — nanwuii; the same — Toii ke, oJHaKO-
suii; different, various — ixmmii, BigMiHHUHN, pi3HuUi; Similar — aHajgoriuHmi,
cxoxuii; variable — sminnmii, minnuBuii; stable — criiikumii; high, higher — Benu-

kuii, Bucokmii; low, lower — wmanuii, Hu3bKMiA; Increased, elevated —
niBUIICHUI; moderate — momipHuii; primary — nepeunnwmiA; final — xiHIEBHI.
E.g.:

1. ITndpavepBOHE MOTTMHAHHS 10C1-
JUKYBAIJIOCh TIPH PI3HUX TEMIIepaTypax.

2. Bumipu, 1110 IpoBOAMIIMCS B TOYIII
COJIIIYCY, NaJIA 1HIII pe3yJIbTaTH.

Infrared absorption has been investi-
gated at different temperatures.

Measurements at the point of solidus
have led to (have yielded) different re-
sults.

Bkasyroun BenMYMHY THCKY, HAmpyru 1 iH., BM TOBHHHI TOCTaBUTHU

YHCIIOBI OJMHUIII TICIIS BIAMOBIIHOTO IMEHHHKA — Pressure, voltage, temperature
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etc.: at the temperature of about 90 °C — mpu temnepatypi, IpuOIU3HO PIBHOIO
90 °C; at the pressure of 170 atm — npu tucky B 170 aTm; at a voltage as high as
170 volts — nmpu (Bucokiif) Hampy3i (K0 Hanmpyra Bucoka) o 170 BoikT; at a
voltage as low as 10 volts — npu (Hu3bkiit) Hanpy3i 10 10 BobT.

Task 9. Read the abstract. Name the object of investigation, experiment
conditions and results.

Infrared Absorption, Photoconductivity, and Impurity States in
Germanium

Infrared absorption and photoconductivity in p-type Ge with Au and Cu
impurities have been investigated at various temperatures. Photoconductivity in
Au-doped Ge at liquid-nitrogen and liquid-helium temperatures shows a long-
wavelength tail beyond the falls off sharply at about 6 For Cu-doped Ge at low
photoconductivity show a maximum at about 22 microns corresponding to 0.055
ev.

[Tpu cknamanHi aHoTalii 1 pedepaTiB BUKOPUCTOBYIOTHCS IMEHHUKH, 1110
M03HA4aroTh: 1) MeTo, crociO MpoBEeACHHS JOCHTIIKEHHS; 2) pUIIajl, 3aCOOHU.

1) 3angexxkHO Big TOro, SKHH CEHC BHM BKJIQJacTe B  IOHSITT,
BUKOPHUCTOBYEThCS Te abo0 iHmIe cinoBo. [Ipu mpomy Tpeba BpaxoByBaTH, IO
cinoBo method o3Hauae ‘mMero, crocid’; technique — ‘meTon, crocio, MeToIMKa,
TexHika (MmpoBeaeHHs aociiny)’; techniques — ‘metonuka’; procedure — ‘meron,
npuiioM, mporeaypa, omnepaiis (He y MEAMYHOMY CEHC1 clioBa)’; approach (to) —
‘MeTroa, miaxia (10 pieHHs), po3risij (3 MeBHOI TOYKHU 30py)’.

IpumiTka. YKpaiHCbKOI0O MOBOIO MU MOXKEMO CKa3aTH ITiIX1J A0 NMUTaH-
He (MiaxXig A0 OpoOiemMu), aHTJIACHKOI0 — PEKOMEHIYEThCA B IIUX BUIAJKaX
YHHUKATH cJIiB question, problem.

E.g.:

Buknamaerbest HOBHIA Mixif 10 mpoosiemMu (pa3oBOTO IEPEXOTY.

A new approach to phase transition is discussed.

CroBo mpuJIajl MOKHA Tiepeatu cioBamu device, apparatus, instrument.
[Tpu oMy device 3a3Buyaii 03Ha4Yae ‘HEBEIMKHK npuian’. IMeHHUKaM 001a-
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HAHHS, MPUCTPiii, ycTATKYBaHHS 3a3BHYail BiAMOBimalOTh iMeHHHKH device,
apparatus, equipment, construction, set, set up; amapar, amapaTtypa —
apparatus, instruments, equipment; o6.1agnanns — equipment, apparatus; ye-
TaHOBKA — Set, set up, apparatus; incTrpymenT — instrument; arperar — Set,
unit; By3oJ1 (6,10K) mpucTporo — UNit, cmopyaa — construction, KoHCTPyKITist —
design.

Kpim TOTO, B aHTIICHKIM MOBI € Ba IMEHHUKA, SIK1 y3arajibHIOIOTH IO-
HATTS «3aco0u»: tool — incTpymeHT, 3Hapsaas, 3aci0, npucrocyBanns i facility —
oOnamHaHHs, peAMETH 00JaHAHHA, anapaTypa, IPUCTpii (BOHO BKIIIOYAE TO-
HATTS BCbOT'O TOTO, 110 MOske moJiermuTH (facilitate) po6ory).

Task 10. Explain how the words design, device, instrument are used in
the following microtext:

The Crayford Eyepiece Mount (yctanosnenns okyJsipa) is described. The
design is suitable for amateurs. However the device lends itself to sophisticated
development. With suitable modifications the instrument can become a really
first-class mount.

[Tpu nmoBiIOMIIEHHI TIPO CMOCIO TOCTIKEHHS, KOJIU BU HAa3UBAETE JIiI0, 3a
JIOTIOMOT'O0 SIKOT MPOBOAMIIOCS LI€ AOCIIIKEHHS, BU MOKETE€ BUKOPUCTOBYBATH
HactynHi crpykrypu: by + Gerund (+Noun), by + Noun (+ of Noun). B
YKpaiHChbKI MOBI 1€ BIANOBIAAE CTPYKTypaMm 3 JIENPUCITIBHUKOM abo

BIJIJIIECITIBHUM IMEHHHUKOM (IMEHHMKOM yTBOPEHHUM BiJI JII€CIIOBA).

E.g.:
Mu otpumanu Hamy BenuuuHy nuist- — We obtained the value by comparing
XOM (32 JIOITOMOTOF0) MTOPIBHIHHS the data (by the comparison of the da-
(mopiBHSIHHAM) HaHKUX (TIOPIBHIOIOYN ta).

JIaH1).
SKII0 CMHUCIIOBUM IIEHTPOM BHCJIOBY € He MeToj (cmoci0d, mpuiam), a

00’€KT TOCIIIPKEHHS, TO OCTaHHIN CTaBUTHCS B KiHII peueHHs. [lopiBHsIEMO nBa

pEUYCHHS:
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1. OnTUYHI KOHCTAHTH BUBYAIOTHCS Optical constants are studied by (us-

MeTOJI0M Oararopas3oBoro poscisaus.  ing) the multiple-scattering method.

2. Metosiom 6aratopa3oBoro The multiple-scattering method is used
PO3CisTHHS BUBYAIOTHCS ONTHYHI KoH-  to study (in the study of) optical con-
CTaHTH. stants.

Using the multiple-scattering method
optical constants are studied.

Y mepiioMy pedyeHHi CEHC BUCIIOBY 30CEpEIKEHUN Ha TOMY, SIKUM METO-
JIOM BHMBYEHI ONTHYHI KOHCTAaHTH (BOHU BHUBYEHI METOJOM 0aratopazoBOro
PO3CISIHHS, a HE 1HIIUM METOJ0M). B 1pyromy pedeHHi poOUTHCS aKUEHT Ha TO-
My, III0 BUBYEHE METOJIOM 0araTopa3oBOro pO3CisiHHS (BUBYEHI ONTHUYHI Mapa-
METpPH, a HE 1HILI BIIACTUBOCTI).

Ockinibku B pedepaTax yBara 3a3BU4Yail 30Cepe/KEHA Ha MPeaMETI
JOCIIKEHHS, TO OJII0HI CTPYKTYpH € Jayke nomupenumu. [Ipore OyBae 1o B
YKpaTHCHKOMY 1 aHTJIIMCHKUX TEKCTaX aKIEHTH Pi3HI.

E.gQ.:
MetomxoMm MecOayepiBChKOi The state of tin impurity in nickel
CIIEKTPOCKOIIiT BUBYECHO CTaH oxides was studied by Mossbower
JIOMIIIIKOBUX aTOMIB 0JIOBA B OKHCIII spectroscopy (akieHT — Ha croco0i
HIKETIo (aKIEHT — Ha TIPEAMETI JTOCIIKCHHST).
JOCITIDKCHHS ).

Task 11. a) Define in the following sentences the strucyures, pointing the
method of research b) give the possible variants of their translation c) give, if
possible, your own way to convey the same information in English.

1. The difficulty is removed by simplifying the equation.

2. The ultrastructure has been investigated using an electron microscope.

3. Temperature structure coefficients were measured with temperature
Sensors.

4. The width of the paramagnetic resonance line was measured by means
of a standard microwave spectrometer.

5. The valence band method was used to calculate the free valence.
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Task 12. Compare Ukrainian and English sentences. Pay attention to the fact
that despite using different syntactical structures they convey the same meaning.
1. ImnynscauM MeTonoM Oynu BuBueH1 A pulse method was used in a study of

MEXaHI3MH pejlaKcalliii B the mechanism of relaxation in a single
MOHOKPHCTAJTI. crystal.

2. KiHeTH4HIM METO0M OTPHUMAHO A kinetic method is used to derive a
(BUBeIIEHO) BUpA3 JIJIA ... general expression for ...

3. MeToioM €TAIOHHOTO 3aBIaHHs The standard-problem method is used

noOyI0BaHi B aHATI THYHOMY BUTJISIIT to construct the wave function for Cou-
XBHJIbOBI (PyHKIIT KyoHiBcbKoi yacTku  lomb particles in a uniform electric
B OJTHOPITHOMY €JIEKTPHYHOMY ITOJII. field in analytical form.

JIist TIO3HAYCHHST METH, PU3HAYEHHS AOCIIKEHHS MOYKHA BHKOPUCTATH
HacTynHi iMmeHHuKH: the aim, the object, the purpose, the task — meta, npusHa-
YEHHs, 3aBIaHH,.

MpumiTka. Imenauku aim, object, purpose, task BkuBarOTbCS 3 TICBHUM
apTUKIJIEM, 0 MAa€ KOHKPETU3YIOUe 3HAYCHHS, OCKIJIbKM MU TOBOPHUMO HE IPO
[IJT1 B3arasii, a Ipo MeTy (IpU3HAYEHHS ) 1aHO1 pOOOTH, TOCBIAY 1 1H.

[MpukmeTnuku main, chief, primary, principal — ronoBHHiA, OCHOBHHII MO-
KyTh BU3HAYATH IMCHHHUKH i3 3HaUeHH:AM ‘Merta, npu3HadeHHs” (PUrpose, aim, etc.).

Sxmo Bam Tpeba MOBIIOMUTH PO METY CBOEI pOOOTH, BU MOXKETE BUKO-
PUCTOBYBAaTH KOHCTPYKIIIIO, 110 CKJIAJA€ThCs 3 IMEHHUKIB purpose, aim, object,
task 3 momanbimMm giecmoBom be + to (Infinitive).

[Ipuknan:
The aim (object, purpose, task) of the ~ Mema (3a60anns, npuznauenns) po-
study is to determine ... Oomu Nos2ac Y GUBHAYUEHHI ... (Y Mo-

My, abu eu3HaAyUmMU...)
Mema (3a60anus ...) pobomu — 8usHa-
YeHHs (uUsHauumu) ...
PoGoTa mpoBeaeHa 11s (3 METOI0) BU-

3HAa4YCHHAI...
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Task 13. Complete the following sentences telling of your research ob-
ject.

1. The aim of the study (research) is to test ...

2. The chief purpose of the investigation was to establish...

3. The main task of the experiments has been to measure...

4. The primary aim of the paper (discussion) was to describe...

5. The object of the experiment (technique) was to explain...

Task 14. Convey in Ukrainian the context of English propositions given
below. Say what propositions inform of 1) object of research, 2) work proce-
dure, 3) aim of the work, 4) test conditions conclusions. Make up ypur own
propositions similar to thses ones.

1. A system to measure plasma electric fields is discussed.

2. An effective device is used to detect electric currents.

3. A technique is described for the measurements of atom-molecule rate
constants over the temperature range 300-1000 °K.

4. Methods that have been used for evaluating the nongravitational effects
on a comet are briefly discussed.

5. A process for separating fission products from uranium employing lig-
uid metals and liquid salts as solvents is described.

6. The results indicate that additional work is needed to improve precision
at low molybdenum levels.

7. In order to identify the traps the effects of different temperature cycles,
dislocations and chemical impurities have been studied.

K10 BU XO4YETE PO3MOBICTH MPO OCHOBHI XapaKTEPUCTUKU IMPEIMETY,
III0 BUBYAETHCS, MPOIIECY, SIBUIA, PEYOBUHH, CIIOCOOY, Teopii, mpuiamy i T. 1.,
BUKOPUCTOBYITE HACTYITHI iIMEHHHMKH 1 crioinydeHHs: feature — puca; characte-
ristics — xapakrtepHa puca; peculiarity — ocodnuicTs; be characterized by (some
feature, property etc.) — xapakrepusyBatucs; have (some feature, property) —
Biapi3HsTHCA (BOJIOAITH) BIacTuBOCTsIMU; be characteristic of — Oyt xapakrep-
HUM Ui ...; be typical of — 6yTu TunoBuMm yisl. ..
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E.g.:
1. Ocobnusicmro yvoco memoody € ioco  The peculiarity of the method is its

BUCOKA UYMIUBICTb. high sensitivity.

2. Lle#t MeTO BiAPI3HAETHCS The method is characterized by high
(XapakTepu3yeThCs, BOJIOi€) BUCOKOIO — Sensitivity. The method has high sensi-
YYTJIMBICTIO. tivity.

3. Brcoka 4yTJIMBICTh XapaKTepHa High sensitivity is characteristic (is
(THITOBA) JIUIS TAHOTO METO.Y. typical) of the method.

Task 15. a) Translate the following propositions; b) write in English simi-
lar propositions telling about the substance (device, process, method, etc) you
study. The words in brackets will help you.

1. T'onoBHOIO OCOOJIMBICTIO MPHIIAJY € 3MIHHI €JICKTPOAH, IMOJOKCHHS
SKUX MOkHa peryioBatu (adjustable, removable, electrodes).

2. OCHOBHOIO PHCOIO JIAMITH € Te, 10 BOHA MOKe TMpariroBaTu (Can be op-
erated) 3 pisaumu HaroBHIorounMu razamu (different filling gases).

3. XapakTepHoto 0co0IMBICTIO JoaaTkoBoro noximepy (addition polymer)
€ BUCOKa Mipa miniitHOocTi (is high linearity) crpykrypu nanirora (chain struc-
ture).

Kaxyun nipo BIacTUBOCTI pedoBHHU (MIPUIIAY 1 iH.), IO BUBYAETHCS, MOXK-
Ha BUKOPUCTOBYBaTH JiecioBa Show, reveal, exhibit (mokasyBatu, BUSBISTH, IPO-
SIBJISITH) + IMEHHHK, 1110 TIO3HAYAE JIF0, XapaKTepHY LIS JJaHOI PEUOBHHHU:

show absorption, absorb MOTJIMHATH

show (exhibit) deviation, deviate BiJTXHJIATUCS

show (exhibit) marked deviation MIOMITHO BIAXUJIATUCS
show a sharp rise, rise sharply Pi3KO 3pOocTaTu

exhibit a behavior, behave TTOBOJIUTHCS

exhibit a slow decrease, slowly de-  moBUIbHO 3MEHITYBAaTHUCA
crease

show a tendency to increase, in- 3pOCTaTH, 301JIbITYBATUCS
crease
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Task 16. Compare the propositions given below, paying attention to the
fact how matter properties are expressed.

1. Kondirypariis nomeHiB Hocuna — The domain configuration revealed a less
MEHIII PETYJIIPHUHN XapakTep. regular character.

2. KpuBa norjuHaHHS B Ultraviolet absorption curve shows the
yibTpadiosieti Mae MakcuMyM To-  absorption maximum at 260 mem.
JIMHaHHSA pu 260 MKM.

3. IlixBumenns abcopOuii He mato ~ The rise in absorption showed no relation
BIJTHOIIICHHS 10 HoaaHux aomimok. to the number of foreign impurities.

Onucyouu, 6 YoMy NONAAE BHCUBAHUL 8AMU MEMOO, Meopis, 3A460AHHS.
oocniodcenns, sukopucmosyume oiecnosa: be + to Infinitive, consist in + Ge-
rund/Noun, involve + Gerund/Noun — nozsiecamu 6, exniouamu.

E.Q.:
1. MeTon nonsirae y BUMipi The method is to measure scattering
IHTEHCHBHOCTI PO3CISTHHS intensity (consists in measuring (in the
(BKJIFOUAE, BUMArae BUMIpy measurement of, involves measur-
IHTCHCHBHOCTI PO3CISIHHS). ing/the measurement of) scattering in-

tensity).

2. Ilpu obuucnenni Hanpyru Oyna  In calculating the stress a system of e(-
BUKOPHCTAaHA CUCTEMa PiBHSHb. uations was used. The method of solv-
Meron obuncnenns 1iei cucremu  ing this system is to eliminate the stress
MOJIATa€ B TOMY, 110 3 Hel tensor ik. from it.

BUKJIFOUAETHCS TEH30p Hanpyru ik.

Task 17. a) Translate the following propositions; b) Make up similar
propositions (in English) to say what your method, process ect., consists in.

1. Immmit (an alternative) meron Bkirouae noriaumHanus (absorption)
eHeprii BunpominioBanus (radiant energy).

2. Inmmii migxin momsrae y crnoctepekenHi (to observe) momepxHi

KpHUCTAJIB.
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3. Peakmis mosisirae B ectepudikanii (esterification) xupaux (fatty) xu-
ciot riminepunom (glycerol).

4. Tlporec BK/IOYAB HarpiBaHHs (BUMaraB HarpiBaHHsS) 3 ITOJaJIbIIAM
(followed by) mBuakum oxonomkyBaunusaM (quenching).

SIkmo Bam Tpeba MOBIAOMHUTH PO T€, IO MOXKHA 3poOUTH (OTpUMATH 1
iH.) 32 JJonoMOror0 Merony (mpuiany, BUKOPUCTOBYIOYH PEUOBHHY 1 T. J1.), IO
MOe aatu MeToi (mpuiag i T. 1.), TO BaM Tpeba BUKOPHUCTOBYBATH Ji€CIIOBA,
K1 TIepeIaroTh MOHATTS MOXIIMBOCTI, 37410HOCTI, a came: 1) can, 2) be capable
of, 3) allow, permit, enable, 4) make it possible.

Task 18. Make up short sentences using constructions with the modal
verb can.

E. g.: solve the equation. We can solve the equation ta The equation can
be solved.

1. Obtain a pure substance, 2. measure the pressure, 3. decrease the tem-
perature, 4. determine the pressure, 5. maintain the temperature, 6. demonstrate
the phenomenon, 7. control the temperature.

ﬂKHIO BHU XOYCTC HAIIMCATH IIPO TC, IO MOKHA BHUKOHATHU 3a JOIIOMOI'OIO
npuiagay 4d 10 MOXKE JaTU TaKUM METOM, BaM 3HaJ0OUTHCS CIIOTYyUYECHHS be ca-
pable of + Gerund a6o Noun, 110 BianoBia€e yKpaiHCHKOMY CIIOJTyUEHHIO «0Y-
TH 3/IaTHUM (CIIPOMOXHUM ), IaBaTH MOXJIMBICTb + 1H(QIHITUBY.

E.g.:
1. Ils mommia moorce cmeopumu The pump is capable of producing
(cmeoproe, 0ozsonse ompumamu) high vacuum (produces high va-
BHUCOKHUH BaKyyM. cuum).

I[pumitka. L5 x nymMka Moxxe OyTH BUCIIOBJICHA MHAKIIIE!
3a IOMOMOTO0 IIi€i MOMITM MOXHa ompumamu (OmMpuMyOms) BUCOKUI
BAKYYM.
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Task 19. a) Translate the following sentences, using capable of, be capa-
ble of; b) Write (in English) similar sentences connected with the field of your
investigations.

1. Ileii remepatop Moxke crBoproBatu (produce) csitioi (optical)
immynscu niopsiaka 100 B cekynay (as narrow as 100 psec).

2. Y crarTi onucyeTbes Ja3epHa ycranoBka Ha COj3 (a CO; laser system),
siKa J03BOJIsi€ TeHepyBaTH 1 mijgcwtroBata (amplify) iMimyibcu BUIPOMIHIOBaHHS
tpuBamictio 500 ps (a 500 psec. pulse).

3. Ommcani metomu 3700yTTs TOYHHX (Precise) BUMIpIB, sKI JarOTh
moskauBicTh BuzHauutH (Yyield) moBepxHeBy Hampyry B Mexax Bim (within) + 2
110 3 BIZICOTKIB.

[ToeqHaHHS CITIB JaBATH MOKJIMBICTH (POOMTH MOKJIMBHM) 1 Ji€CIIOBA
A03BOJISITH, JONMYCKATH MOXHA BHPA3UTH AHTJIACHKUM CIIOJYYCHHSM CJIiB
make it possible + Infinitive ado make possible + Noun.

E.g.:
Harmi pesynpratu naroth MoxiuBicte  Our results make it possible to apply
(mo3BOIISIIOTR) 3acTocyBath crioctepe- — Doppler observations.
»eHHs Jlomepa.

Hari pe3ynbraT IOmyCKarTh BXKHU- Our results make possible the applica-

BaHHs CriocTepekeHb Jlormepa. tion of Doppler observations (make the
application of Doppler observations
possible).

Task 20. Translate the following sentences using capable (be capable) of,
enable, allow, permit, make (it) possible.

1. JliunnepnuK (the counter) mo3Boiisie peectpyBaTu (COUNt) YacTKH.

2. Onucanuii npuiaj, sIKAA JA03BOJISIE OTPUMATH BHCOKOTEMIIEPATYpPHY
miasmy.

3. Onucanuii npuiaaa 103Bosisie 3MeHIUTH (reduce) abepariii 10 He3HAY-
Hux BenmmuuH (negligible amounts).

4. OnucyeTbes Mpuia, SKUil pOOUTH MOKIMBUAM JOCSTHEHHSI CTab1JIbHO-
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ro TUCKY (pressure stability).
5. 1 MeMOpaHu MOXKYTh (37aTH1) MPOIMYCKATH 10HH JIUIIIE OJTHOTO BUTJISITY.
6. 3a TOTOMOT0T0 IILOTO METOIY MOKHA JTOCSTTH BEJIMKOI TOYHOCTI.
7. IlporoHOBaHU# METOT JI03BOJIsI€ BUBECTHU (UEriVe) piBHSIHHS PYyXY.
8. i mocmiau T03BOJISIOTH TIOPIBHITH 000€ SBUIIIA.

[Ipu ominmi poOOTH, METOMy, MaTepialy, MpWIaay BaM 3HAIOOJISITHCS
imennuku: advantage, merit — 3acayra, mepesara; limitation, disadvantage,
drawback — Hemoik, 0OMeKeHHS.

3 imeHHmkamu advantage, merit Mo)kHa BHKOPHCTOBYBATH Ji€CIIOBA:
have, present, offer — matu, naBaru; combine — moeanyBary.

3aranpHOBXKHBaHe moeaHaHHs ciaiB have (offer) advantage over — martu
nepesary (mepen).

E.Q.:
1. Lle#t MeTo Mae psijt epeBar. The approach has (present, offers) sev-
eral advantages.
2. Y 11boMy MmpuIIajii MOETHYIOThCS The apparatus combines some advan-

JIesIK1 TIepeBaru paxiiie Bukopuctano-  tages of the previous devices.
O MPUITAIIS.

Jliist Toro o6 mokasatu (BKa3aTH), B UOMY TOJISITAIOTh MepeBaru abo 00-
MEXEHHS MPONOHOBAHOI0 coco0y (Mpuiady, Marepiany 1 iH.), MOKHA BUKOPU-
CTOBYBaTH HACTyIHI cTpykTypu: the advantage (the limitation) of ... is + Noun,
is in + Noun / Gerund, is that ..., is in that..., is due to Noun / Gerund, is due to
the fact that — nepeBara (Hemostik, 0OMeXeHHs) moJsrae (ToJsIrae B TOMY, IO ...,
00YMOBITIOETHCS TUM, 1110 ...)

E.g.:
1. ITepeBaroro HOBOi KOHCTPYKIIii € The advantage of the new design is the
IPOCTOTA PO3PAXyHKIB. ease of calculation (is in the ease of calcu-
lation; is that it permits easy calculation).
2. IlepeBara HOBOI KOHCTPYKIIii The new design has (offers) the advan-
MOJISITAE Y MPOCTOTI PO3paxyHKIB. tage of the ease of calculation.
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Task 21. a) Compare the following sentences. Define their lexical-
syntactical difference; b) make up similar sentences saying about advantages
and disadvantages of the device, method, substance you work with.

1. IToxazaHo, 10 B 0OMEXEHHUX,
ajie Ba)KJIMBUX 00JIACTAX aHAJOIOBI
MAaIlTUHYU 332 BApTICHUM ITapaMeTPOM
1ICTOTHO TIEPEBEPIIYIOTH MUPPOBI.

2. OnHI€I0 3 TO3UTUBHUX SKOCTEH
MIOJIIMEPHHX BOJIOKOH € TIPOCTOTA
MTOBOKEHHS 3 HUMH, sIKa 00yMOB-
JIeHa BEJIMKUM J[1aMeTPOM 1
THYYKICTIO BOJIOKHA.

3. [lepeBaru 0coOIMBO iICTOTHI TIPH
po0oTi anapara B iHppauepBOHOMY
CIIEKTPI.

OcHOBHUMU I[iGCJIOBaMI/I ML BHUPAXKCHHA 3ICTaBJICHHS €:

It is shown that the analog com-
puter offers a significant advan-
tage in hardwire performance over
the digital computer in certain li-
mited but important areas.

One of the advantages of the plas-
tic fibers is their facility for han-
dling, owing to their relatively
large diameter and their flexibility.

The advantages of the device are
especially important for the infra-

red applications.

compare

with... make /give (a) comparison of with... — mnopiBHIOBaTH, 31CTaBIATH,
npoBoaMTH (POOWTH) MOPIBHIHHS (3icTaBlIeHHs 3); make/give (a) comparison
between ... and — mpoBoauTH (POOUTH) MOPIBHSHHS MIX... 1.

Sxio TOpIBHSHHS MPOBOAUTHCS MIXK aHAJOTIYHUMHU MpeaMeTamMu ado
SBUIIAMU, TO IMEHHUK, IO MO3HAYa€ Il MpeaMeTH ado sIBUINA, B YKpalHCHKIN
MOBI MOXX€ OyTH TOBTOpeHHI a0o0 OMyIleHWW, B aHMJINCHKIM MOBI BiH
3aMIHIOEThCS 3aiiMeHHUKOM-3aMinHuKkoM that (those).

E.g.:
Otpumani naHi mopiBHIOBaKcs 3 me- T he values obtained were compared
pendaYeHUMH TEOPETUIHO JTAHUMH, with those predicted from the theory.

nepea0auyeHUMHU Ha OCHOBI TEOPIi.
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Task 22. a) Translate the following sentences using that (those) instead
of nouns b) write down sentences connected with the object of your investiga-
tion.

1. Mu mopiBHSUIM HaIIl JaHi 3 TUMH, Ki OyJIu oTpuMaHi (3 JaHUMH, OT-
pPUMaHKMMHM) B TIOTIEpeIHIX poboTax (study).

2. HamiifHicTe pe3ynbTaTiB, 10 OTPUMYIOTBCS Ha I[bOMY MPHIIAIIL,
nepeBipsAIacs MUIIIXOM MOPIBHSAHHS 3 pe3yJbTaTaMH 1HIIUX METO/IIB.

3. BenuuunM, po3paxoBaHi UM CIOCOOOM, IMOPIBHIOBAIKMCS 3 THMH, SIKI
Oynu oTpuMaHi (estimate) IHITUMU 00YUCTIOBATLHUMH METOaMHU.

4. JlaeTbes 3iCTaBIICHHS OTPUMAHUX 1 OUiKYBaHUX BEJIMYHH.

J1J1st TOBIAOMJIEHHS MPO PE3yJIbTATH CBOET pOOOTH BaM 3HAOOMSATHCA TaKi
iMeHHuKU: result (on, of) — pesynbrar; findings (on) — mani (po, Mo, BITHOCHO);
data (on, concerning, as to) — aaHi, BiIOMOCTi (IIpO, BITHOCHO, SIKi CTOCYIOTHCS
mo10); evidence (for, of, on, concerning, that) fact (of, concerning, that) — ¢axkr,
naHi 1o (Ipo)...

E.g.:
OTpuMaHi HOBI JIaHi TIPO TOBEIIHKY New data on (concerning) the behavior
i€l pEYOBUHH. of the substance were obtained.

Task 23. Translate the predicates in the following sentences and remem-
ber English order of words.

1. O6rosoprorothes the results obtained.

2. PosrsiayTi the experimental data.

3. Cnocrepiranucs the temperature effects.

4. by po3po6iieHi new methods.

Task 24. Following the pattern in task 20 make up your own sentences
using lexics on speciality.

Task 25. Compare Ukrainian and English texts of the abstracts given be-
low. Use them as a pattern for writing abstracts on your speciality.
HoBwuii MexaHi3M BHITPOMIHIOBaHHS New Mechanism of Current Emission
eJIEKTPOMArHiTHUX XBUJIb 3 kpuctaniB  Of Electromagnetic Waves from Crys-
IPU TIPOXOKCHHI CTPYMY tals
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BuByaniocst BUIpOMiHIOBaHHS XBUJIb 3
KpuctaiiB. OnucyeThCs HOBUI
MeXaHi3M 30y/KeHHSI
CJICKTPOMArHiTHUX XBHJIb B KPHCTAJIaX
P TIPOXOKEHHI CHIIBHOTO CTPYMY Y
B1JICYTHOCTI 30BHIITHBOI'O MarHiTHOTO
o, Lleit MexaHi3M [a€e MOsSCHEHHS
SIBUIIIA BUIIPOMIHFOBAHHS
€JIEKTPOMATHITHUX XBHJIb 3 KPUCTAJIIB

TeJuLypa.

The emission of electromagnetic
waves from crystals has been investi-
gated. A new mechanism for the exci-
tation of electromagnetic waves in
crystals through which strong currents
are passing in zero external magnetic
fieldis described . This mechanism
provides an explanation for the emis-
sion of electromagnetic waves from
tellurium crystals.

3aBepiainbHI IPOIO3HUIlii aHOTaI# 1 pedepaTiB 4acTO BBOASTHCS TaKUMU

CJIOBaMH 1 MmoeHaHHAMU ciaiB. conclude — miiiti BucHOBKY; make, draw, reach a
conclusion, come to a conclusion that pooutn BHCHOBOK BimHOCHO; it IS CON-
cluded that — moxonutn BHCHOBKY, 1110; lead to a conclusion, make it possible to
conclude that ..., (concerning as t0) — HaBOAWTH [0 BHCHOBKY, JaBaTh
MOJIHBICTh 3poOutn BucHOBKH; from the results it is concluded that... — Ha
miICTaBl OTPUMAHUX PE3yJIbTaTiB MPUXOJIUMO 10 BUCHOBKY; It may be noted that
— MOJKHA Bim3HauMTH, 110...— thus, therefore, consequently, as a result — Takum
YUHOM, OT)KE, B pE3yJIbTaTI.

E.g.:
BbyB 3po0eHmiT BHCHOBOK, 1110 It was concluded that the p-type con-
duction resulted in a decrease in con-

centration.

MPOBIAHICTB P-TUITY CIIPUYUHSIE
(MpU3BOIUTH J10) HA 3MEHUICHHS
KOHIIEHTpAIi.

Task 26. Look through the abstract given below and find the sentences
where it is said about conclusions. Write down the Ukrainian — English equiva-
lents that describe the conclusions. Use them for making up some final sentences
of abstracts on your speciality.

JocnipxenHs noniMopdHoi BidyaToi

1H(Dy30pii 32 TOTOMOTOI0 €JIEKTPOHHO-

MIKPOCKOITIYHOTO CKaHYyBaHHS

Scanning Electron Microscope
Observations on the Polymorphic
Ciliate
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OOroBOpeHHS! OTPUMAHUX PE3YJIbTATIB
MIATBEPAMIIO Ti TaHi, AKi OyIu
HAKOIMMYEH1 B TTONEepeaHIX poOoTax.
3aTBepKY€EThCS, 1110 HE MOYKHA
NEPEOLIHUTH 3HAYECHHSI €JIEKTPOHHOTO
MIKpOCKOTa B po0OTi, sika OyJia BUKO-
HaHa B X011 TaHOT'O HOCHIKeHHs. Po-
OWTHCS BUCHOBOK, ITI0 PO3/LTbHA
3IaTHICTH 1 301JIBIIIEHHS €
MPOMI>KHUMH MK 3BUYAHHUM €JIEK-

TPOHHHUM Ta CBITJIOBHM MiKpOCKOHaMI/I.

Task 27. Translate the following sentences. Instead of gaps put down

Discussion of the present findings
has confirmed the data accumu-
lated in earlier studies. It may be
stated that the value of the scan-
ning electron microscope cannot
be overestimated in a work such
as that carried out in the present
investigation. It is concluded that
the advantages of resolving power
and magnifications are interme-
diate between the transmission
electron microscope and the light
microscope.

words and terms on your speciality. See the pattern given below:

Pattern: MoxHa

HiATBEPUKYIOTH poJib...y mporeci... — It may be stated that the experimental

CTBEPJIXKYBaTH,

0  eKCIEepUMEHTAIbHI

data prove the role of mitochondria in the process of regeneration.

1. TakuMm ynHOM, edekT...mae (is of)...xapakrep.

2. Taki MipKyBaHHsSI BUKOPUCTOBYIOTHCS JIJIsi TOTO, 1100 3pOOMTH BUCHO-

BOK IIPO YMOBHU BUHUKHCHHA. . .

3. 3 pe3ynbTaTiB pOOUTHCSI BUCHOBOK, I110...BUHUKAE YHACIIJIOK. ..

4., PoOuTBCI BHCHOBOK,

IEHTpAIIii...
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6. CTATTI JJIS1 IHAUBILY AJIBHOI POBOTH TA JIJISA
HNIAI'OTOBKMH TE3
(Articles for Individual Work and for Making Abstracts)

Task 1. Choose the articles which deal with your speciality or the prob-
lems you are concerned with.

Task 2. Translate these papers.

Task 3. Make up an Abstract or Precis to them in English and in Ukrai-
nian.

Task 4. Fulfil additional grammatical or lexical tasks.

Pretext task. Look through the text and find sentences with Modal verbs
and Infinitives and translate them.

NEW FUNDING SPARKS BATTERY RESEARCH

If there is any correlation between the level of support for research end
development and the emergence of a viable product, advanced storage batteries
for utilities and electric vehicles may come into existence in the decade begin-
ning about 5 years from now.

Two years ago, before the establishment of the Energy Research and De-
velopment Administration (ERDA) and when the Electric Power Research Insti-
tute (EPRI), Palo Alto, California, was newly born, estimates of funding for ad-
vanced batteries totaled something less than $2 million. This year, ERDA has
allotted $8.4 million, and EPRI is spending $3.3 million (of which about two-
thirds is matched by cost-sharing by the contractors). Additional support comes
from the National Science Foundation's RANN program and from independent
industrial research.

In addition, a battery energy storage test (BEST) facility costing $6.5 mil-
lion will soon be under construction. Supported equally by ERDA and EPRI
with an additional million contribution from the Public Service Electric and Gas
Company of New Jersey, BEST will begin operation in 1979 as a part of the
New Jersey electric power grid. The facility will have three bays, each servicing
a 1-megawatt battery system with a storage capacity of 10 megawatt-hours. Ad-
vanced lead-acid batteries will be evaluated first, but the high-temperature batte-
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ries that many see as the eventual solution to energy storage problems (see sto-
ry) probably will not be tested before 1981, and will not appear in commercial
quantities before 1985.

Testing and demonstration of new batteries to power electric vehicles face
a less certain future. A year ago, Representative Mike McCormack (D-Wash.)
introduced a bill designed to stimulate interest in electric vehicles. After sub-
stantial revisions in committee, the McCormack Bill (H.R. 8800) passed the
House last September. Since then, however, it has languished in the Senate
Commerce Committee, reputedly as a political hostage for a Senate bill that the
House committee is sitting on. A source on the Commerce Committee says he
expects action to perk up later this spring.

As passed in the House, H.R. 8800 provides for $160 million to be spent
on electric vehicle research, development, and demonstration over 5 years.
Another $60 million would go toward loan guarantees for manufacturers under-
taking production of such vehicles. In the demonstration phase, the bill provides
that within 12 months after enactment, a selection of currently available electric
or hybrid vehicles of various types be procured; that within 15 months, pro-
curement begin on 2500 vehicles designed with the best current technology; and
that within 42 months, procurement begin on an additional 5000 or more ve-
hicles designed with advanced technology. These vehicles are to be distributed
throughout government agencies and perhaps to individuals as well for testing
and evaluation.

Battery researchers predictably say that these large-scale purchases come
too soon and that no advanced batteries could be ready in time to be tested under
the provisions of H.R. 8800. Some worry that, if no vehicles with acceptable
performance can be engineered in this short time, electric vehicles and batteries
may get an undeservedly bad name.

Nonetheless, ERDA has already issued requests for proposals for several
near-term batteries, including advanced lead-acid batteries and alkaline electro-
lyte batteries with nickel cathodes and either iron or nickel anodes. These are
expected to be ready for demonstration in commercial quantities in from 2 to 5
years, and preparations for a national battery test facility at the Argonne Nation-
al Laboratory near Chicago to evaluate them prior to large-scale production have
begun. — A.L.R.
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Pretext task. Read the text and make the plan to it.

IM MEANS BUSINESS

Picture this: a just-in-time delivery of sheet metal arrives at the assembly
line, but it has blemishes. What to do? Shut down the line? See how quickly the
supplier can replace it? Use the sheets despite the defects? The line manager,
Bob, doesn't answer his office phone. Every hour spent tracking him, down
wastes thousands of dollars.

Fortunately, the line supervisor,-Alice, knows Bob's instant messaging
screen name. If he is logged in on any device, be it desktop computer, cellphone,
or PDA, her question will reach him wherever he is, in the office, at home, or in
between.

That hasn't actually happened yet, but it's a favorite story for companies
like Ikimbo Inc. (Hern-don, Va.) and Jabber Inc. (Denver, Colo.). And they're
just two of many software developers making instant messaging (IM) tools and
programs for a field that has suddenly exploded, with applications ranging from
stockbrokerage to customer service, from e-retailing to police, emergency com-
munications, and the military.

Maybe it's even a compelling tale. Recently Ikimbo got another round of
scarce investor capital, while Jabber signed up such customers as Hewlett-
Packard, BellSouth, and Disney. Each is looking to tap into a market that spans
over 100 million unique home users and another 18 million in offices.

A scenario that must have seemed unlikely a year ago was the U.S. Navy's
Office of the Chief of Naval Operations (Washington, D.C.) turning to instant
messaging when its workers were dispersed after the 11 September attacks. But
it did, and now the service's top admirals are messaging their staff — and another.
Nor does the Navy's embrace of the technology stop there. Over 300 ships at sea
are connected by another IM system.
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As it emerges from the world of teenage chat, IM — sending text messages
and, ultimately, audio, video, indeed, files of any sort, interactively — is already
being put to use at corporations like IBM Corp. and Accenture Ltd. (Hamilton,
Bermuda). Workers in these companies are using it to share documents remote-
ly, to ask a quick question of one another, or to exchange notes during a meet-
ing, despite being hundreds of kilometers apart.

IM is also moving from computers and laptops to cellphones, PDAs, and
other devices. Through its prosaic "buddy list,” a continuously updated window
that shows who among your family, friends, or colleagues are online and availa-
ble, IM connects you to your inner circle in ways that phones and e-mail carit.

What will make IM more than just the next hot idea to come and go is a
single key feature called presence. In essence, this is a protocol to tell the world
that you're available on a particular device. Outside IM, presence is being built
into collaboration tools, word processors, e-mail directories, and even online
games.

Being always available has its drawbacks, of course. All too often, work
and other obligations spill over into our private time. Many find the prospect of
co-workers and even family always being able to contact us daunting. Concen-
tration can be shattered; questions that seem important to the questioner may not
be so to you. If usability researchers and application developers get it wrong,
presence will be a burden, instead of a benefit.

If they get it right, though, if they can deliver the right amount of your
availability to the right set of people, IM can become the main way we initiate
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contact with the people we communicate with most often. Indeed, those now-
primary forms of communication, the telephone and e-mail, will either have
presence built into them, or take a back seat to IM.

Why not just call?

As a mode of interactively exchanging a great deal of information, the
phone is still unparalleled. As a way to initiate communication, though, it's terri-
ble. Until the 1970s, the phone was about as intrusive a technology as there
could be. Like subjects in a Pavlovian experiment, when it rang, we responded.

Since then, we've erected walls of voicemail. By one estimate, only two in
five office phone calls lead to an immediate conversation. Many of us find our-
selves scheduling calls as formally as face-to-face meetings. Pagers attempt to
pierce the wall of voicemail, but (except for two-way types) they're not interac-
tive. Only unreliable caller-1D systems tell us who is calling.

The phone can also be an imposition. Erin Bradner, a postdoctoral re-
searcher at the Institute for Software Research, at the University of California at
Irvine, observes, "The recipient of a phone call is at a severe disadvantage — he
or she doesrft know who is calling, or what ifs about, or the urgency of the call.
IM levels the playing field between sender and recipient."

Here's how: first you set up the buddy list, adding the IM system user
(screen) name ofthose you want to be able to message. The other person need
only have an account on the same system you're using, or one that can exchange
messages with yours.

The buddy list tells you if someone is generally available. For example, in
the AOL Instant Messenger (AIM) window, there are two tabs, one a list of eve-
ryone you've made a buddy and the other, those among them who are currently
online. When your friend logs in to the system, the instant messaging server up-
dates the application of all who have him or her on their buddy lists.

But knowing someone is logged in may not be enough — is the person re-
ally at his or her device right now? More detail can be provided through an
"away" message, such as "at lunch™ or "back at 3:00," which tells you the other
person's status. Again, every change to their away message is pushed out to you
and every other buddy list they're on.
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When Alice sends Bob a message, he sees who is contacting him as well
as the message itself (say, "Acme's sheet metal is defective, send it back?"),
which tells him the topic of discussion. Unlike with the telephone, Bob need not
respond instantly, but can shift his attention from his current task in an orderly
way. If not at his desk, Bob can see the message on his return. If Alice is on
Bob's buddy list as well (some experimental systems require that sort of mutuali-
ty), he'll see whether she's online to be answered.

By showing up in a little box on Bob's screen, Alice's message is as Visi-
ble as the blinking light on a voicemail system, and infinitely more informative.
(Having a bunch of windows popping up on your monitor raises the question of
screen management; more on that later.)

Ready, AIM, fire

Corporate use of IM has soared of late, with most users simply download-
ing AIM or one of the other free commercial IM software packages, a practice
many firms are uneasy about. One reason is security. There basically is none,
and no company wants its sensitive conversations on AOL's servers. Another
problem is the potential for viruses. There have been no major out breaks yet,
but IM is a perfect breeding ground for them, so one is bound to show up sooner
or later.

Another knock against the commercial IM systems is that they dorit work
well with other desktop applications (though Microsoft Corp. has begun tackling
that, at least for its own software, for example, showing presence in its Outlook
e-mail directories). And some companies develop or customize software to meet
a particular need. For example, the financial industry is required by law to arc-
hive all communications, even instant messages.

Hoping to exploit such opportunities, companies that provide IM applica-
tions and programming tools, including Ikimbo, Jabber, Scan Mobile Ltd. (Lon-
don), and ActiveBuddy Inc. (New York City) have sprung up. They and other
software manufacturers are equipping existing applications, such as the software
used by customer support specialists, with IM and presence. Instant messaging
is also being added to off-the-shelf applications. Groove Networks (Beverly,
Mass.), for one, has added it to its collaborative work software, Workspace.
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Not all applications are so serious. Disney has inserted real-time messag-
ing in dozens of networked games, and Yahoo! has added chat functions to its
Webcasts of live music performances so that "concertgoers™ can interact as they
do at a real concert. ELLEgirl magazine's ELLEgirlBuddy, an automated query
agent, "talks" to teenagers, offering them fashion tips. IM is even being used at
auto racetracks so that pit crew members can communicate with each other.

Some applications, though, are very serious. The U. S. Navy, for instance,
has built presence into IM and chat functions using IBM’s Lotus Sametime IM
software (though with a custorn Web-based interface). The software develop-
ment was done by defense contractor X.Systems Inc. (Manassas, Va.).

In the aftermath of the 9/11 attacks, X.Systems built an IM application for
the Navy in less than a month. Besides the larger issue of the loss of 184 lives at
the Pentagon, the bombing destroyed many offices, including some used by top
Navy brass. Many found themselves without access to the Navy's secure tele-
communications network.

Existing plans for a general executive portal — a one-stop site for briefing
documents and status reports on topics like readiness, logistics, and munitions —
were tabled in favor of one particular component: an IM system that would al-
low the Navy's most senior officers, its three- and four-star admirals, to commu-
nicate with one another and their immediate staffs. By making the system Web-
based and using secure sockets layer (SSL) encryption, it would have the needed
security, even when used in temporary offices not hooked up to the military
network.

IM has also been built into other Navy applications, notably the Collabo-
ration at Sea system, a single network serving over 300 ships [see "In the Navy,"
below]. "There are only a couple of telephones on each ship and it's a party line,
so anyone on any ship can pick up a phone and listen in," says X.Systems
project manager Doug Garnett-Deakin. "With Collaboration at Sea, two supply
officers, for example, can IM, privately and directly."

The Navy admirals are enthusiastic about IM, though their own use of it
has been spotty, according to Mary Ann Rochey, the civilian Navy manager in
charge of the portal's development. “"We have some admirals who totally em-
brace it, not just for the fleet but for themselves, and then we have some who say
That's something my teenager does, not me." And then some say, 'l have the
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phone, | have e-mail. E-mail is overwhelming me, I'm not sure | want these
people IM-ing me."™

Cutting the clutter

The admirals aren't the only ones feeling overwhelmed. Bonnie Nardi,
principal research scientist at Agilent Laboratories (Palo Alto, Calif), says, "In
our studies, people talked about

In the Navy

Instant messaging (IM) is one component of the U.S. Navy's Collabora-
tion at Sea, a system of applications for communication and data transfer for
over 300 ships In the Atlantic and Pacific fleets. Here's how it works: a dedicat-
ed IM server running Lotus's Sametime IM software constantly monitors pres-
ence, or who is logged in and available. An instant message goes from a user's
client application-in this system, a Web browser-to an applications server that
runs the Web-based IM applet.

Next it goes to the Sametime server, then back throughoneofthe applica-
tion servers to the recipient's browser. (In a commercial system like AOL Instant
Messenger, the client software communicates directly with AOL Instant Mes-
senger servers.)

When Hennessy started his research, the wider computer world had only
limited interest in real-time systems. But just as he was finishing his Ph.D. in
1977, the technology suddenly began getting a lot of attention as its potential
became apparent. "So this little field 1 was working in just exploded," he told
Spectrum.

For someone about to enter the job market, this was not a bad position to
be in. Hennessy's job search focused on academia. "'l loved working on research
and with students and never thought about doing anything else," he says.

He started as an assistant professor at Stanford, teaching a microprocessor
laboratory course to graduate students and a systems programming course to un-
dergraduates. His research focused on compiler optimization.

In 1980, the U.S. Defense Advanced Research Projects Agency (DARPA)
began funding researchers as it developed what would become its very large-
scale integration (VLSI) research program. Stanford's project for DARPA, led
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by Forest Baskett and) Jim Clark, was to design an IC chip lo do three-
dimensional graphics transformations. This design evolved into the geometry
engine, the chip that was to be the foundation for launching Silicon Graphics
Inc. (Mountain View, Calif), one of the first successful manufacturers of high-
performance graphics workstations.

To implement the complex 3-D transformations, which required using
floating-point arithmetic, the design resorted to microcode, a series of stored in-
structions that are not program addressable. The microcode translated the high-
level geometric operations into simple instructions that could be implemented
with a small number of transistors. As part of the Stanford team, Hennessy de-
veloped the high-level programming language and the compiler used to generate
that microcode.

Hennessy was perfectly happy in academia. "I never envisioned trying to
take my ideas out to industry," he said. But in 1981, Carver Mead, a professor at
the California Institute of Technology (Pasadena) known to Hennessy through
Mead's landmark work on VLS I, started a company to commercialize some
Caltech research that demonstrated how to design VLSI chips from high-level
descriptions. The company was called Silicon Compilers Inc. (now part of Men-
tor Graphics Inc.). Aware of the work Hennessy had done on the microcode
generation language for the geometry engine, the charismatic Mead easily con-
vinced him to spend one day a week working for his nascent company.

Hennessy ended up helping to define the microarchitecture, which in-
cluded a pipeline and the engine for implementing the instruction set, for what
was to become the MicroVAX 1, a computer released by DEC in 1984. This was
the first single-chip implementation of the VAX minicomputer architecture. It
was also the first large-scale use of high-level synthesis tools, often called sili-
con compilers.

This stint at Silicon Compilers was the beginning of what was to become
a parallel life for Llennessy in industry. When Silicon Graphics was formed,
Hennessy left his day-a-week job at Silicon Compilers for a day-a-week job
there, where he worked on the system architecture for what was to become the
company's first workstation.
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Back at The Farm

Meanwhile, back at Stanford, often called The Farm, Hennessy had begun
looking for a new area of computing to explore. To generate ideas, he organized
a series of brainstorming sessions as a graduate seminar, asking this question of
the group: given that VLSI will soon become the technology of choice, how
should we change the way we design computers?

The group read papers, brought in guest speakers, and candidly exchanged
ideas. The concepts that came out of the seminar helped to form the basis of
what came to be called RISC. At the core was the idea of eliminating microcode.
Instead of needing microcode to translate the instruction set, the processor
would encounter instructions so simple that it could execute them directly.

It was Hennessy's experience with microcode in the MicroVAX 1 project
that helped him see that it could be eliminated.

Hennessy's group was not alone in coming to this conclusion. Researchers
at IBM Corp. had for several years been working on the 801 project, an attempt
to implement similar ideas. (The project was never brought to market, although
the ideas influenced later IBM products, including the PowerPC architecture.)

Somebody else who also concluded that microcode was unnecessary was
David Patterson, a professor of computer science at the University of California
at Berkeley. Some six months earlier, he had discovered that computers could
run more efficiently without it. Patterson's research team coined the acronym
RISC.

But most of the rest of the computer world was skeptical that RISC would
work. The fact that the original performance results were obtained from simula-
tions only added to their doubts.

So Hennessy, with a handful of graduate students and the occasional col-
laboration of other professors, spent about 18 months designing, building, and
testing a VVLSI chip, along with compilers and a simple test computer, to prove
the technology. Looking back, he admits they made a fair number of design er-
rors and the chip wasn't as efficient as it could have been.

But, he said, "the opportunity for improvement was so big that the fact we
made mistakes didn't matter. We built this little 25 000-transistor microproces-
sor, and it was twice as fast as a big minicomputer that cost US $250 000."
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Hennessy wrote papers and began giving talks about this new computer
architecture, thinking that existing computer companies would be quick to em-
brace such an obvious technical improvement. "To say | was naive," Hennessy
told Spectrum, "is an understatement. People just didn't believe it."

Patterson, who was also promoting the new concept, did not see Hennessy
as a rival. "We were a persecuted minority," Patterson told Spectrum, "It was
better for us to be on the same team."

There were two issues to deal with, Patterson recalls, a technical one and a
business one. "Technically, what we were doing was designing computers based
on careful measurements at a time when computer designs were being driven by
aesthetics. Computer architectures were supposed to be beautiful, not driven by
efficiency,” he said.

On the business side, people questioned whether RISC made sense eco-
nomically. Using the analogy of train tracks, Patterson added, "While perhaps
changing the width of train tracks might make technical sense, given the invest-
ment of infrastructure, it will never happen.” Software would have to be recom-
piled for these new machines.

To get around town, John Hennessy drives a GEM, an electric vehicle
made by DaimlerChrysler.

C. Gordon Bell, DEC's former vice president of R&D, thought otherwise,
even though DEC's own RISC project had never come to fruition. He had just
started Encore Computer Corp. (now Encore Real Time Computing Inc., Fort
Lauderdale, Fla.) to create massively scalable computer systems, and he was
aware of Hennessy's work on RISC. He told Hennessy that to get RISC ideas out
into the world, he would have to start his own company, and that, if he did, En-
core Computer would be his first customer and an investor.

"It was clear to me that a chip with RISC architecture needed to be built,"
says Bell, currently a senior researcher at Microsoft Corp. "I thought it would
give us at least a one-time performance gain of a factor of two or three."

So Hennessy, along with John Mous-souris, who had worked on trie IBM
RISC project, and Edward ("Skip™) Stritter, who had worked on the Motorola
68000 microprocessor, decided thai starting a company was just what they
would do.
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Backing into business

"We went to the venture capitalists with the most ridiculous business plan
you'd ever want to see,” Hennessy says. "We had a bunch of slides about why
this was a great technology and a spreadsheet showing how we'd spend the
money. We didn't have a realistic technical schedule; we didn't have any market-
ing plan.”

But they got funded in the summer of 1984 for $1 million from the May-
field Fund, a venture capital company based in Menlo Park, Calif. That summer,
MIPS Computer Systems Inc. set up its first office in subleased space in Moun-
tain View.

Unwilling to completely give up his academic career, Hennessy took an
80 percent leave from Stanford, working there one day a week. He planned to
return full-time once the company was solidly established. Since the initial tech-
nical research at MIPS was done, Hennessy, as co-founder and chief scientist,
ended up becoming chief evangelist, doing cold calls on computer companies in
an effort to convince potential customers that this first RISC microprocessor was
going to change the world of computing.

About six months later, MIPS signed a letter of intent with its first cus-
tomer, Prime Computer Ltd. (now defunct), committing to deliver chips by the
end of 1985. In the final deadline crunch, Hennessy jumped in as needed, from
working on the compiler team, to writing test code, to debugging the processor,
and the MIPS R2000 came out on schedule. Then Hennessy turned his focus
back to Stanford, though he still spends an occasional day at MIPS.

MIPS chips are now used primarily in embedded applications, including
products such as the Sony PlayStation, Hewlett-Packard color laser writers, Cis-
co Systems network switches, and digital set-top boxes. The company had its
initial public offering in 1989, was acquired by Silicon Graphics in 1992, and
later spun out as MIPS Technologies. Countless other RISC chips have been de-
signed since, and RISC is now the dominant architecture for embedded applica-
tions. Hennessy's time in the corporate world fed positively into his university
career. "In academia," he says, "we have a tendency not to make decisions until
we get all the data in, know every single fact, and it's crystal clear what the right
decision is. In industry, it doesn't work that way; time is considered a valuable
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commodity." Hennessy found that learning how to be decisive helped him in
academia, particularly as he climbed up the administrative hierarchy.

With MIPS demonstrating that RISC was an important breakthrough in
computer architecture, Hennessy decided to try to teach this new design method
to students. Patterson, still at Berkeley, was doing the same thing. Of course,
there were no textbooks. So the two decided to write one.

Taking sabbatical time, they moved into an office donated to them by
DEC's Western Research Laboratory in Palo Alto. The fall of 1987 was spent
figuring out the framework for the text: what it needed to teach and what its
structure would be. They divided the chapters between them and edited each
other's work. They then asked their colleagues in the industry to critique the
book and, after reviewing suggestions, revised it. Finally, in the spring of 1990,
Computer Architecture: A Quantitative Approach was published by Morgan
Kaufmann (San Mateo, Calif). The publisher expected lifetime sales of the book
lobe about 15 000; it hit that number the first year. Hennessy and Patterson's
book is still being widely used and has sold over 100 000 copies.

Back at The Farm-again

In 1988 Hennessy was running the Computer Systems Laboratory at Stan-
ford, teaching introductory computer architecture to graduate students, and
putting together a group of researchers to explore how the RISC approach might
be employed in parallel computing.

The key questions we asked." he says, 'were: what was the right balance
of hardware and software mechanisms, and how should the mechanisms change
with larger numbers of processors?"

In small-scale multiprocessors, a technique called a snooping cache is
used to maintain consistency among the individual cache memories associated
with each processor. A snooping cache requires that each processor send notifi-
cations to all the other processors when it changes any shared data. So, if more
than 20 or 30 processors are used, they end up spending most of their time on
notification.

One solution would be to use a single shared memory and not cache data
that could be shared. But with large numbers of processors, that approach falls
apart: the memory becomes a bottleneck and is much slower than the individual
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caches. "The conventional wisdom," Hennessy says, "became that because of
the cache coherency problem, you could not build a large-scale multiprocessor
with a shared memory."

So in the 1980s, several groups around the country, including researchers
at Cal-tech and Intel, were trying to optimize an approach called message pass-
ing, which avoids shared memory. Rather, it requires that data be explicitly
communicated by messages between processors. Unfortunately, that setup uses a
different programming model from that used for multiprocessors with a few tens
of processors.

The first paper describing this directory concept was published by Hen-
nessy and his colleagues in 1988; the group built a working design in 1992. The
machine was called DASH, for Directory Architecture for SHared memory. Sili-
con Graphics used the directory approach embodied in DASH in 1996 in its
Origin workstation, a scalable high-performance computer, and several other
companies have employed the technology since.

Steps to the presidency

While Hennessy went on being involved in research for some years, his
administrative functions at Stanford were increasing, as he stepped up to de-
partment chairman, then dean of engineering, then provost, and, now, president.

"John shot through the academic hierarchy faster than anyone I've seen,"
Patterson says.

Even as president, Hennessy does some work outside the university, al-
though it now takes less than 10 percent of his time. This past year, much of that
has been spent with Patterson preparing the third edition of their textbook. He
also supervises one or two Ph.D. students and advises 15 undergraduates.

As president, Patterson observes, Hennessy runs the university with an
engineering perspective, assuming he can analyze every problem and find the
best solution. He has earned broad loyalty on campus because, Patterson be-
lieves, he is honest, doesn't play games, and speaks the truth, even if his posi-
tions aren't popular.

Hennessy sees a university presidency as being something one does for
about a decade. These years will be busy ones, for Hennessy has made himself a
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long to-do list [see "To-Do List," p. 35]. After his term is over, he says, he might
take a real sabbatical, instead of starting a company or writing a book. Or not.
"The great thing about being a university president is you can keep that most
wonderful of titles — professor. So you are able to go back to teaching and working
with students,” he says. And, undoubtedly, doing a little something on the side.

To do list
Themes of John Hennessy's ambitious agenda as president of Stanford
University include:

« MULTIDISCIPLINARY RESEARCH, Hennessy believes researchers
walled off into separate, individual worlds can't solve the problems of the future.
"Look at the environment. If you want to attack environmental problems, the
right way to do so is to bring together geoscientists, plant biologists, ecologists,
engineers, and policy people,” he says.

His first effort along those lines was helping create a new biomedical en-
gineering and science program, bringing together within one building faculty
from engineering, the medical school, and departments such as physics and bi-
ology. Hennessy secured US $150 million from Jim Clark to fund this effort, the
largest single donation Stanford has ever received from a nonalumnus.

« UNDERGRADUATE EDUCATION. At Hennessy's inauguration, he
announced a billion-dollar funding campaign to strengthen Stanford's undergra-
duate programs by creating an endowment for innovations in that area. One of
the most important innovations so far is a series of over 200 small seminars
(with 16 students or less) offered to freshmen and sophomores. Undergrads also
have more opportunities to engage in research worldwide.

« RESEARCH. As the major industrial laboratories shut their doors or re-
direct their efforts away from basic research and toward development, Hennessy
says it's time for basic research to play an even greater role in research universi-
ties, and that corporations need to commit to funding such research. As a first
step in that effort, Hennessy helped establish the Stanford Networking Research
Center, a collaboration of 3Com, Cisco, Sony, and other communications com-
panies that make large initial grants and fund ongoing projects.
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Pretext task.
Put the questions to each paragraph of the text so that to cover the
gist of it.

MOBILE SYNDROME CAN A PHONE SOLVE THE PROBLEM OF LO-
NELINESS IN THE BIG CITY?

Mobile phones first hit the market as luxury items, with only representa-
tives of a very limited circle of affluent Ukrainians boasting them. With time,
when the majority became aware of their pragmatic rather than social role, the
ranks of phone owners expanded as did the number of mobile communications
companies, the trailblazers of this now fashionable line of business in Ukraine.
Store shelves are crammed not only with brand new and rather expensive mobile
phones, but also with secondhand ones, and Ukrainian pickpockets have discov-
ered a new and easy prey. It has become possible for crooks to make money by
enabling phones blocked by seller companies and improving them by installing
additional functions and games. In a short time, Ukrainians have found them-
selves hooked on the mobile phone frenzy.

Our compatriots were not the only exception. A study undertaken in Great
Britain indicates that infatuation with mobile phones can be compared to a crav-
ing for tobacco or other hazardous habits. As confirmed by the latest research,
with the young dependence on mobile phones tends to replace addiction to ciga-
rettes, with advertising being the only seemingly logical reason in this case as it
gives the young a feeling that the presence of a ringing phone in their pockets
puts them one step above their age group. Manager of the Internet Expert ad
agency Maksym Krainiev told The Day that many mobile communications
companies have tailored their advertising campaigns to the needs of young
clients by using the techniques most appropriate for teenagers. Placing ads on
the Internet proved to be most effective, with the young extensively exposed to
mobile communications when roaming the World Wide Web.

However, psychologists believe that the mobile phone frenzy is only a
partial tribute to modern age, indicating rather the loneliness in a big city. In the
opinion of candidate in psychology Iryna Holovniova, a mobile phone is an item
which makes an individual feel one's significance, with a large number of calls
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attesting one's wide circle of acquaintances and social importance. According to
statistics, 32% of men coming to a public place put their mobile phones in some
conspicuous place, trying to use them all the time. Interestingly, with women
this syndrome is seen only half as much. Psychologists say that this pattern of
male's behavior indicates their desire to attract attention and stress their mascu-
linity. Iryna Holovniova also believes that mobile phones allow people to identi-
fy themselves with items of inorganic nature, that is, a telephone becomes a
thing vital to one's existence because it can save a person from the feeling of iso-
lation.

Now approximately every twentieth Ukrainian has one of the five essen-
tial symbols indicating a person's image. However, many foreign medical ex-
perts consider mobile phones a health hazard. As shown by a study in The Lan-
cet medical journal, children using mobile phones risk developing amnesia,
sleeping problems, and headaches. Physicist Gerald Highland warns against the
risks of exposure to radiation coming from mobile phones, noting that children
under eighteen, or a quarter of Great Britain's mobile phones users, have become
more vulnerable because their immune systems are weaker than those in their
age group who do not use mobile phones. The negative impact of low level radi-
ation resembles radio interference, affecting body cells stability. Other research-
ers agree that the electromagnetic radiation of mobile phones affects brain tis-
sue, although it has not been proven that it is detrimental to human health. High-
land, however, still believes that the real threat comes from low level radiation
commonly known as non-thermal.

Most Ukrainian medical experts disagree with such pessimistic assess-
ments, arguing that any technology is hazardous to the organism. Despite the
radiation emanating from televisions, computers, and microwave ovens, it would
make no sense to stop using them. To date, mobile phones have become access-
ible to middle-income Ukrainians, as a ride in any commercial shuttle can easily
show. If the beautiful gadgets can help combat juvenile smoking, their impact on
health is more positive than negative.

Pretext task.
Look throuth the text and analyse all the Infinites in it.
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THE POWER TO CHANGE

UNLIKE most other industrialised nations, Britain has long had the good
fortune to be self-sufficient in energy.

Partly because of that it has, for the past decade, pursued an unusually
free-market approach towards electricity generation. Over the next ten years,
however, the government's commitment to that policy will be tested. Oil and gas
production from the North Sea is running down, meaning that Britain will rely
increasingly on imports. That will coincide with big changes in the electricity
market, as many of Britain's coal and nuclear power plants (which between them
produce just over half of the nation's electricity) begin to go off-line,

For nuclear power, the problem is age. Atom-splitting provides a fifth of
Britain's electricity, but most of the reactors are decades old and near the end of
their operational lives. Ten years from now, nuclear's share of generation is ex-
pected to fall to 11 %; by 2020 it will be just 7 %.

For coal, greenery is responsible. Tough new environmental rules, espe-
cially a European directive requiring coal stations to fit expensive chimney-
scrubbing equipment, will make it harder for coal to pay its way. Plants that
don't comply with the new rules will have to shut by 2012. Malcolm Grimston
of the Royal Institute of International Affairs (RI1A) thinks that half Britain's coal
capacity is threatened.

The government has not been entirely hands-off during these years of
plenty. Its flagship policy has been subsidies for renewable energy-mostly wind
power-justified on environmental grounds. Supporters point out that renewable
can make a contribution to energy security as well as reducing carbon emissions.
Ministers want renewables to generate a tenth of Britain's electricity require-
ments by 2010.

But, says Gareth Davies, a researcher at Oxera, a consultancy, that seems
a vain hope. And although renewables don't require fuel and are, in that sense,
the most secure of all energy supplies, they are intermittent-especially wind-
mills, which are useless on a still day. This makes them unsuitable to replace the
reliable "base-load" provided by coal and nuclear plants.
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Complaints about the cost are growing, too. The National Audit Office, an
independent watchdog, predicts that subsidies to renewables will cost £1 billion
($1.8 billion) a year by 2010. A recent report from the Public Accounts Commit-
tee reckons that another £1.5 billion will be needed if the national grid is to
reach out-of-the-way wind farms, and complains that none of the subsidies are
scrutinised by Parliament. And while the public likes the idea of renewables, it
Is less keen on the reality, with fierce planning battles springing up over several
proposed wind farms.

An alternative is to replace old nuclear plants with new ones. The nuclear
lobby is busily pointing out that nuclear power is well-understood, carbon-free,
and would contribute to security of supply (uranium can be bought from stable,
friendly countries such as Australia and Canada). New reactor designs, says the
industry, are cheaper, cleaner, and easier to build. The European Emissions
Trading Scheme, which puts a price on carbon, is raising the cost of nuclear's
fossil-based competitors.

But historically, atomic energy has had a vast appetite for public money,
and its economics are still tricky. Although they are cheap to run, nuclear plants
are expensive to build (see chart). Investors are wary of an industry with big,
front-loaded capital costs that are repaid over several decades. In Finland, cur-
rently building one of the new generation reactors, long-term contracts between
power users and suppliers help mitigate these problems.

Pretext task.
Comment all ed-forms and ing-forms from grammatical point of view.

ALL THE ILLS THAT FLESH ISHEIR TO

Bugbear, the newest Internet virus, was first spotted in Malaysia on 29
September. Within 24 hours, it was found in over 100 countries; in its first
week, it infected over a million computers.

It's shaping up to be one of the worst viruses so far. Instead of trashing
files, as Klez and Sircam did, or overloading networks and bringing them to
their knees, as did the infamous Nimda and Melissa, Bug-bear can quietly log
passwords and credit card numbers, and leave them exposed on the Internet.
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What's more, it can leave the computers and networks it infects open and at the
mercy of hackers and future viruses by deleting antivirus software and firewall
protections.

Yet as bad as Bugbear is, viruses to come will be much worse, say many
computer experts. They're reluctant to talk about the problem, in part because
they fear giving virus writers helpful hints. Nor do they want to say anything
that might be taken as a challenge. But the threat is great enough that this sum-
mer, Tim Mullen, chief information officer at AncliorlS.com_(Charleston, S.C.),
a firm specializing in security software for accounting, told a Las VVegas hackers'
convention, "Arguably the biggest threat the Internet faces today is the propaga-
tion of a big worm."

Worms are particularly nasty computer viruses because they can exist in-
dependently of other files or programs. They can move from one user to another
on their own, without the user having to open or download a thing, spreading to
more computers than ever. In 1999, users might have seen one infected message
in 1500, according to Message Labs Ltd. (Gloucester, UK). The company filters
e-mail for organizations like the Bank of England and Fujitsu. "Today it's as
much as one in 150," says chief technical officer Mark Sunner.

One problem is that old viruses don't die, and they can even take a very
long time to fade away. "In the biological realm, you either develop immunity,
or you die — in either case, you're no longer a carrier,” notes Purdue University
computer science professor Eugene Spafford. "In a network, the infected com-
puter gets fixed and put back online without becoming immune to reinfection."
Moreover, on the Internet, with its highly concentrated hubs, viruses spread
much more efficiently than they do in a medical epidemic.

Experts also believe that the attacks will be ever more damaging. "If it is
obvious the virus writers are holding back," Mullen told IEEE Spectrum. "When
a virus gains root privilege on a Windows NT box, as did the Code Red bug, it
could have done a lot worse damage than just flooding Web servers with traffic.
It's like an intruder coming into your home and not taking the cash on the table."

Several experts warn of much more Machiavellian virus schemes. "Far
more deadly,” said one, "would be a worm that subtly changed data over time.
On its first pass, it wouldn't show itself, but once it's living within your corpo-
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rate environment — changing individual cells in spreadsheets, for example —
there's no telling the damage it could do." Another pointed out that such a virus
could actually be out there right now: "You could be running it for weeks, the
bad data could work itself into backups, and sites wouldn't know."

And here's an even worse thought: worms could be designed to dynami-
cally adapt themselves over time. That is, once a system is infected, the virus
could get new deadly code across the Internet, in the way updates are soul how
soil ware manufacturers.

What's to be done?

"We have to build resistant systems from the bottom up," says Purdue's
Spafford. "Far too much money and attention has been paid to the equivalent of
cough medicine and antibiotics — blocking and recovery. Programs should check
themselves and alert us if a virus is trying to modify it. And we should be sepa-
rating data and code. We've known this for decades."

If data and code (a computer's executable software, that is) are separated,
then the code can be protected, greatly limiting the damage from code intro-
duced by a virus. Security expert Peter G. Neumann, principal scientist at SRI
International Computer Science Laboratory (Menlo Park, Calif.), told Spectrum,
"We got this right even back in the days of Multics [an operating system that
originated in the 1960s]. It's easy to do. Yet in the Microsoft environment, you
can't protect the operating system from itself and from applications. Viruses
shouldn't even exist on a well-designed system."

Pretext task.
Scan the text and find the Chain of Nouns. Translate them.

DUST COLLECTION COSTS REDUCTION
The high cost of dust collection and associated ducting can be avoided by
the simple expedient of collecting the dust where it is generated and using a wall

fan of modest horse power to make the necessary air movement — through any
convenient wall.
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By providing a box to collect the dust and a power filter cell to rest on the
box. letting the air out (but retaining the dust), an efficient dust collector is pro-
vided at a fraction of the cost of a conventional unit. Running costs, too, are
down, because 4 h.p. is enough to remove air at the rate of 10,000 cu. ft (283 cu.
metres) per minute.

The system incorporates air operated jolting to clear the cell of accumu-
lated dust particles automatically each time the fan is switched off.

The system works best when the density of the dust particles exceeds 1,
which means everything that sinks in water.

A further bonus is available if the operator creating the dust is protected
with an air-fed helmet. Provided no other operator not similarly protected is in
the area, the air can be circulated by a system railed vent-cycle, thus preventing
heat losses in winter.

The filter cell is built from a number of vooden frames covered on both
sides with liter cloth, each, giving a cloth area of 3.3 square metres.,. There are
four standard cell sizes, giving total cloth areas of 50, 66, 82 and 100 sqg. metres
of cloth. A flow rate of 2-metres per minute is recommended, depending on the
amount of dust being generated, and therefore one cell can be used to cater for
an air movement ranging from 100 to 300 cubic metres per minute. Multiple
banks of cells will increase this range proportionally.

The cells may be used as a fixed installation. as described, or as freestand-
ing items in a dust-laden area, where they will take in dusty air at the rates indi-
cated, and discharge clean air, instantly improving vision and collecting e air-
borne dust. In fettling areas where small castings are being dealt with, bench
work in the vicinity of the extractor fan is always possible, but for work on large
stings in a relatively open space, the freestanding version is preferable because
of its ability to improve vision over a wider area.

The cells have an efficiency rating in excess of 98% which ensures re-
moval of dust particles larger than 5 microns. cause of the unavoidable presence
of micro dust in the discharged air, face masks are an essential requirement for
operators, but for fettling or other work in a dusty environment, they are in any
case a legal obligation. The presence of such fine dust, however, in no way im-
pairs vision, and ii the lighting is good, the operator is not in the least inconve-
nienced.
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If one or more operators are working in an enclosed area, and are wearing
air-fed helmets, it is then possible to circulate the ventilating air, and this pro-
vides two main benefits. Firstly, in cold weather, the air can be heated, to the
considerable comfort of the operators, and the heat is retained in circuit with
consequent power savings.

Secondly, the element of fine or micro-dust inevitably discharged on the
clean side of any cloth filter, is retained in circuit and thus causes no discomfort
to workers who are not protected, but operating in the vicinity of the dusty area.
A further fringe benefit is that if no dust is being created and the ventilating air
is allowed to circulate freely for three or four times, even the finest dust particles
are retained on the filter cloth, a degree of air cleanness approaching 100% be-
ing achieved.

This system known as vent-cycle, is illustrated as used for shotblast room
ventilation. For this extreme case of dust creation and subsequent suppression,
the table shows the recommended flow rates and fan capacities for different size
rooms, and an indication of the recommended filter eel] number and sizes. For
ordinary fettling operations these recommendations would be reduced to approx-
imately one-third.

Pretext task.
Scan the text and define the tense of all the verbs.

TALK OR TYPE?

To speed up the calling process, the phone packs a few useful dialing fea-
tures. One is dialing by voice, and when | did it, the phone was flawless in inter-
preting my commands. Unlike other devices, where I'd often have to repeat or
reissue commands, the T 68i heard me the first time, every time. | easily dialed
by voice command even in the noisy St. l.ouis airport.

The phone has speed dial, too, but programming that function wasn't as
easy as it should have been. The manual only explains how to change the posi-
tion of numbers in speed dial, not how to program them.

Tapping out messages on a cellphone is tedious at best, but the T68i in-
corporates short-message service messaging, or SMS (akin to what two-way
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pagers use), a feature that nearly all phones made in the past couple of years
have employed, The service is popular in Europe as a low-cost alternative to pri-
cey voice calls and e-mail service. It has attracted less interest in the United
States, where callers have buckets of calling minutes and unlimited Internet
access, thanks to price wars among cellular service providers.

As for facilitating text input on the T68i, Sony Ericsson has done a decent
job. The phone packs predictive logic algorithms to predict the word you're try-
ing to spell based on letter combinations. | tapped out the message "Running
late, see you soon," which is the kind of quick message SMS was designed for.
It came out as "Running late, see you room" because the same phone keys are
used to type the words "room" and "soon." | simply had to thumb down the joys-
tick one space to get alternative words; "soon" was the first to come up.

| was able to exchange SMS messages with my own AT&T Wireless
phone but not with a friend who's on the Sprint PCS network. All major carriers
have promised to make SMS cross-carrier-compatible but have not done so yet —
another reason it has been slow to take hold in the United States.

The phone also has its own chat function, which' | used to engage in a
chat session with my Nokia 8260 phone on the AT&T network. (AT&T Wire-
less is in the process of converting its network to GSM.) Again, tapping out text
using the phone keypad was too laborious for my impatient fingers. And again,
the feature didn't work with my friend on Sprint.

SMS is also the channel used for T-Mobile's Ping Pong service, which de-
livers alerts on demand for sports scores, stock quotes, horoscopes, and so on.
Using the VVoiceStream Web site, 1 set up my phone to receive the lottery num-
bers and my horoscope, both of which rang in daily. On the day my horoscope
said, "This is your lucky day," my lottery numbers weren't in sync, but | couldn't
blame that on T-Mobile, Sony, or Ericsson. The iStream packages start at $2.99
per month for 500 Internet page views and 300 Ping Pong messages.

Pretext task.
Find and analize all suffixes and prefixes. Say what part of speech they are.
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PRACTICAL MATTERS

The phone comes with a 1MB dynamic memory, which can be allocated
In various ways to store ring tones, images, and other content. Unfortunately, |
wasn't able to determine how easy downloading a ring tone can be: that feature
had not been activated for my phone when | tested it before the official launch
this summer.

Other T68i pluses include good battery life of 3-12 hours (I used it fre-
quently throughout a long weekend without losing power); a sliding switch on
the side that allows users to dial by voice, change volume, and scroll through
menus; Bluetooth compatibility; and infrared becaming capability for swapping
contact information with a PDA. Also worth mentioning are the simple menu-
based interface, two-line capability with distinctive rings, and a stopwatch.

Minuses include limited coverage of T-Mobile's GSM network in the
United States, although the network is growing; too many page jumps in the
T68i owner's manual; too much of an effort needed to back out of the phone's
menus; and too much time needed to access information from sources such as
the Zagat restaurant guide. Once the wow factor of having so much information
at hand on a phone has worn off, it's frustrating to make multiple taps for infor-
mation you're used to pulling up quickly on a PC.

Bottom line: the Sony Ericsson T68i is an impressive communicator com-
bining smart phone features with fun multimedia functions. (At press time, pub-
lished reports indicated Ericsson was weighing its future commitment to the
joint venture. | do hope I can look forward to future products from the collabora-
tive effort.)

Pretext tasks.

1. Look through the text and analise the verbs should and would.

2. Find in the article sentences with Complex Object and Complex Sub-
ject. Translate them.
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WORLDWIDE, US E&P SPENDING

Worldwide spending on exploration and production of oil and natural gas
will likely increase more than the 20-30 % forecasted previously by many ana-
lysts. Similarly, increases in E&P spending in the US this year could conceiva-
bly surpass previous estimates.

According to reports from a selected group of US independents compiled
by Oil & Gas Journal, worldwide E&P spending will undoubtedly eclipse com-
panies outlays in 2000, barring a collapse in oil and gas prices. This sample
group's worldwide E&P spending plans are expected to rise 46% above spend-
ing last year (see table).

In addition, Dain Rauscher Wessels Inc. (DRW), in a report released last
month, revealed that actual E&P spending in the US this year will likely rise by
close to 50 %. And recent indicators from many US-based independents would
seem to track these predictions. These companies have reported increases in
their originally proposed E&P budgets in the US and else where for 2001.

Price the catalyst

According to DRW's report, the year-over-year increase in E&P spending
in the US will, in all probability, be linked to "pricing improvement" rather than
to an upsurge in activity levels.

In its report, DRW said that - as was the case last year - there was an
overall "under-expectation™ that took place this year regarding companies spend-
ing plans. In 2000, many of industry's more widely trusted capital spending sur-
veys had forecast a spending increase of 18-22 %, while actual spending made a
48 % jump.

"This same under-expectation is occurring again this year,” DRW said.
"In the popular surveys, oil companies based prospect economics and cash flow
generation of natural gas and oil based on prices lower than are currently being
realized.

"Since the focus is on production growth and the fact that [US] indepen-
dents reinvest free cash flow, any higher cash flow generation vs. expectation is
likely to be reinvested. Any expectation that much of the independents' cash
flow would be dedicated to buying properties up for sale by the majors is being
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dashed as well, with virtually no properties for sale and majors indicating the
opposite, being better buyers."

In addition, DRW noted that, at a recent energy conference, a number of
US independents spoke of intentions to boost their 2001 E&P budgets - some by
as much as 40 %.

"A survey of 16 leading [US] independents shows an [average] increase
closer to 35 %," DRW noted.

"The total number of rigs that can be put to work this year would increase
the total by no more than 15 %. Against a 35 % spending increase, this implies
that [service] pricing will move up by 20 %. This is probably close to correct
and has a significant impact on [earnings per share] estimates and price targets
of oil field service companies."

DRW concluded with the RMH expectation that company budgets should
rise by about 35 %, "based on public statement.”

"Commaodity pricing is staying high enough that there is little current risk
to these budget statements. The number of rig reactivations is based on public
statements by companies and is supported by continual industry surveys and
studies showing capacity, the number of rig yards, and other factual reviews.
Pricing is already moving up. Pricing accelerates up through a cyclical industry's
recovery," DRW said.

"So not only is spending by oil companies ... expected to increase, it is
likely to increase at a faster rate, to a higher level, and significant data and a
great deal of history exist to confirm this.

“This means that [service company] revenues and earnings in most mod-
els are too low and that earnings have much greater upside relative potential
than the revenue increase due to margins expanded by price increases rather than
just utilization-driven incremental gains.”

Anadarko’s budget revisions

Earlier this year, Anadarko unveiled a $2.8 billion capital spending plan
for 2001. This is a 65 % increase over 2000 spending.

Anadarko’s plan will focus primarily on finding new natural gas reserves,
along with increasing production from the Lower 48, the Gulf of Mexico, and
Canada, said Robert J. Allison Jr., the company’s chairman and CEO.
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“Natural gas is and will continue to be in tremendous demand in North
America,” he said. “Given our current outlook for commodity prices, we expect
Anadarko’s cash flow to be significantly higher than this initial spending plan.
The company is looking at potential uses for additional capital, including acqui-
sitions of producing properties in core operating areas, improvements to compa-
ny’s balance sheet, repurchase of stock and other strategies. We’d like to have
that cash in hand before we commit to specific plan,” Allison said.

Anadarko has earmarked $1.4 billion for development projects. Of this
amount, the company plans to spend 79 % in North America, 12 % in Algeria,
and the remaining 9 % on other international projects, mainly in Venezuela.

Anadarko has budgeted $830 million for its exploration activities. The
lion’s share of this amount, 90 %, will be spent I in North America, the company
said.

Anadarko in the Rockies

Anadarko said it would more than double spending to over $131 million
in the | Rocky Mountains area this year.

Anadarko is looking for gas and coalbed methane. It plans to drill more
than 20 exploration wells and 130 development wells in Wyoming, Colorado,
and Utah and plans to participate in more than 275 wells operated by other com-
panies. It will also acquire and interpret more than 500 sq miles of 3D seismic.

"Because of the large acreage position that we hold in the region, Anadar-
ko has certain economic advantages that can't be matched by our competitors,”
said John N. Seitz, Anadarko president and chief operating officer. "Our strategy
this year is to deploy more resources in the Rockies in an effort to unlock the
full potential in this underexplored area. In fact, we view the Rocky Mountains
as one of the richest areas capable of providing new natural gas supplies for the
us."

In Utah, Anadarko intends to invest more than $20 million in Helper and
Drunkard's Wash coalbed methane fields.

In Wyoming, Anadarko has interests in seven coalbed methane plays. It
plans to drill 3 5 wells in the Powder River basin in 2001.

Anadarko also plans to drill 60 wells this year in Greater Wamsutter gas
field in Wyoming.
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Anadarko's Canadian plans

Anadarko also increased capital spending plans for its Canadian opera-
tions by 49 % to $3 86 million this year.

James Emme, Anadarko Canada Corp. president, said the acquisition of
the Berkley Petroleum Corp. assets provides excellent opportunities in addition
to existing prospects in British Columbia, Alberta, Saskatchewan, and the
Northwest Territories.

Anadarko acquired Berkley Petroleum for $11.40/share (Can.) in cash for
an equity value of $777 million and assumed an estimated $250 million of Berk-
ley debt.

Anadarko originally set a $259 million budget for its Canadian operations
this year. The acquisition will increase capital spending by $127 million for the
combined companies, which includes $38 million of additional spending above
Berkley's original 2001 plans.

Anadarko is the sixth most active driller in Canada and plans to increase
its winter activity level from a peak rig count of 28 rigs working this year to as
many as 35 rigs in winter 2002.

In addition, Anadarko Canada expects to run 15 rigs this summer in Al-
berta, British Columbia, and Saskatchewan. The Berkley acquisition increased
Anadarko's Canadian reserves 42 % to 312 million boe, 65 % of which is gas. It
also increased the company's holdings in Canada to 4.7 million acres from 3 mil-
lion.

Vintage budget increase

Vintage Petroleum has recently hiked its spending plans for 2001. The
company's original estimate, announced last year, was for a budget of $225 mil-
lion. Earlier this year, Vintage increased its expected E&P outlays to $285 mil-
lion —a 71 % increase from spending in 2000.

The company said it would focus a majority of its outlays on exploitation
projects in the US and Argentina. Additional projects are slated for Ecuador and
Bolivia.

Of the total budget, $212 million has been earmarked for "lower-risk" ex-
ploitation projects; these will be split evenly between North America and out-
side North America.

73



The remainder of the budget will be used mainly for exploration projects
in North America, the company said.

Other independents

Triton Energy Ltd., Dallas, has budgeted $320 million for its 2001 capital
expenditures. The spending plans are a 19 % increase over the company's 2000
spending.

The bulk of this total, $211 million, will be spent for Triton's continued
appraisal and development of La Ceiba field off Equatorial Guinea. About $42
million will be allocated for the exploration of Blocks F and G in that area. Tri-
ton also plans to expand the topsides facilities of its floating production, storage,
and off loading vessel in the Gulf of Guinea.

Also, the company plans to spend $39 million to contribute to develop-
ment of the Cusiana and Cupiagua oil fields in Colombia. This work is to in-
clude drilling on the adjacent Recetor license.

Louis Dreyfus Natural Gas Corp., Oklahoma City, has increased its out-
lays to $290 million for 2001 vs. the $220 million budgeted for 2000. Of this
sum, Louis Dreyfus's exploration and development drilling plans break out as $
106 million on the Gulf Coast, $ 119 million in the Permian basin, and $65 mil-
lion in the Midcontinent.

"We are completing another very active year with the drillbit and have
aggressively increased our budget for 2001, said Louis Dreyfus CEO Mark Mo-
nroe. He said that the company hopes the increase in spending will lead to
"double-digit production growth" this year.

Stone Energy Corp., Lafayette, La. — which has recently completed the
acquisition of Basin Exploration Inc., Denver — expects to spend $253 million
in.The merger with Basin, Stone said, has increased the combined companies'
daily production, reserves, and prospect inventory. Stone said that it expects to
drill 77 gross wells this year.

Cabot Oil & Gas Corp., Houston, said it plans to spend $167 million in
2001, a 36 % increase over spending in 2000. Cabot attributed the gain to
"record high commodity prices." The total for 2001 includes $ 112 million for
drilling projects — respectively split 42:58 between exploration and develop-
ment.
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"As we have over the last several years, we intend to continue to build on
our exploration activities in the Gulf Coast and Rocky Mountains,” said Ray
Seemiller, Cabot Oil & Gas chairman and CEO.

Pure Resources Inc., Midland, Tex., said that it will spend $ 160 million
in 2001. Of this total, $60 million will be used for development projects, $34
million for exploration programs, $42 million for probable projects, $22 million
to acquire additional acreage and seismic, and 52 million for other corporate
items.

The company's budget comprises 300 capital projects, Pure said. These
are split among the Permian and San Juan basins and South Texas.

ATP Oil & Gas Corp., Houston, anticipates spending $130 million in
2001. Of this sum, $85 million will be used to start production from some of the
company's proved undeveloped properties. The remaining $45 million will be
spent on acquisitions as well as the development of new properties with proved
reserves.

ATP focuses primarily on the acquisition, development, and production of
natural gas in the Gulf of Mexico and the southern gas basin of the UK North
Sea.

Comstock Resources Inc., Frisco, Tex., plans to spend $1 00 million for
development and exploration projects in 2001. The company's spending plans
are a 43% increase over the prior year.

Comstock said it intends to drill 7 6 wells this year. Of these, 50 will be
development wells, and the remainder will be exploration wells. A substantial
portion of Comstock's budget — $46 million — will be spent on wells drilled in
and around the Gulf of Mexico. Comstock plans to drill 21 wells in shallow wa-
ters in the gulf and another 8 wells onshore along the Gulf Coast.

The company expects to spend $29 million in its East Texas-North Loui-
siana region to drill 30 infill wells, which will target the natural gas-productive
Hosston, Travis Peak, and Cotton Valley sands at depths of 8,000-10,500 ft.

M. Jay Allison, Comstock president and CEO, said that the company was
able to increase spending on drilling this year due to last year's "very successful
drilling program."

This program, Allison said, would be funded "exclusively" through oper-
ating cash flow. Given current oil and natural gas prices, Allison added that the
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company "should have additional cash flow available™ that it will use to reduce
its debt and otherwise improve its balance sheet.

Magnum Hunter Resources Inc., Irving, Tex., has budgeted $85 million to
participate in the drilling of 142 wells during 2001. This sum includes 17 wells
to be drilled in the shallow waters of the Gulf of Mexico and 125 wells to be
drilled onshore in Magnum's chief operating areas - West Texas and the Texas
Panhandle, southeastern New Mexico, and western Oklahoma. Of the planned
exploratory wells, 13 will be offshore and 14 onshore.

Ultra Petroleum Corp., Houston, said it plans to spend $47 million in
2001, which is double the firm's 2000 spending plan. This year, Ultra plans to
spend $35 million to participate in 39 wells in Wyoming and $ 12 million for 15
wells in China's Bohai Bay.

"I believe that Ultra is positioned for extraordinary growth over the next 5
years and is probably the premier small-cap E&P company in terms of growth
potential," said Michael D. Watford, chairman, CEO, and president.

Abraxas Petroleum Corp., San Antonio, Tex., increased its capital spend-
ing budget for this year to $41.7 million. This compares with its $39 million
budget established for 2000.

The 2001 budget breaks out as $19.4 million for US projects, $12.5 mil-
lion for wholly owned subsidiary Canadian Abraxas’ projects, and $9.8 million
for 49 % — owned Grey Wolf Exploration Inc. projects.

"This budget allows us to grow our current production while maintaining
financial flexibility," said CEO Robert Watson. "Our improved cash flow and
inventory of projects should allow us to grow the company for 2-3 years without
going to the capital markets."”

Dallas-based Wiser Oil Co. increased its 2001 capital and exploration
budget to $ 36 million from previously announced spending plans of $20 mil-
lion. Wiser said it would spend $ 16 million on exploration activities and $20
million on development projects. Of the total sum, $22 million will be spent in
the US and the remainder has been allocated for Canadian activities.

Post-text tasks.
1. Make up an abstact (precise) including 15-20 sentences.
2. Put 10-15 questions to cover the gist of the article.
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Pretext tasks.
1.  Scan the article and say what it deals with.
2. Choose 10 sentences and comment the tenses in them.

FROM ANWR TO BAGHDAD

With leasing prospects dimming for the Arctic National Wildlife Refuge
coastal plain, most US companies are hoping White House energy policymakers
turn their attention outside US borders. President George W Bush recently sig-
naled he recognizes the country will have to continue to go outside the US to
meet energy demand. But in a nod to national security concerns, he emphasized
a "hemispheric" strategy focusing on neighboring Canada and Mexico. No men-
tion was made of the Middle East, even though that is where the vast majority of
oil reserves lie.

Go east

Yet many companies say it is impossible to talk about national energy
policies without rethinking international restrictions against two key players in
the region: Irag and Iran.

Nevertheless, no Capitol Hill energy proposals address unilateral US em-
bargoes against either country, even though sanctions proponents admit the cur-
rent laws are not moving US interests forward. A Republican House energy bill
may include sanctions reform later this month, but leaders say they don't expect
consensus before summer

Summer showdown

The White House, meanwhile, professes to be on a faster timetable, de-
spite President Bush's relative silence thus far on sanctions policy.

Encouraging remarks have come from Sec. of State Colin Powell. He has
said he wants to see a new, "smart" sanctions consensus at the United Nations
before the group reapproves the oil-for-food regime this June. Expanding the
flow of oil in exchange for tighter weapons monitoring is one option on the ta-
ble.
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Oil analysts, however, predict a long, tough debate that could backfire on
the administration, exacerbating tight oil supplies.

"If the Iraqi regime perceives proposed changes as an attempt to under-
mine its security, it will balk at participating in the program. Under these cir-
cumstances, a temporary suspension of Iraqi exports in June and July - and pos-
sibly even longer — would be inevitable," warned Raad Alkadiri of Washington,
DC, consultants Petroleum Finance Co.

"The US is going to struggle to get its ideas through unamended. They
have a very different aim than much of the rest of the international community.
The latter sees smart sanctions as a means of engaging the Iragi regime and ad-
dressing the problems associated with it. For the US, the aim is to isolate the
Iragi regime inside Iraqg.

"Baghdad isn't going to willingly acquiesce to any plans that threaten the
regime's security, no matter how much international support there is for it," said
Alkadiri.

Yet it is dangerous to assume US allies will rush in to support a plan that
could hurt their own economies.

Neighboring states such as Jordan or Syria know they are not going to re-
ceive cheap oil if they are forced to stop smuggling, US policymakers concede.
That's because there is no incentive for Iraqgis to sell at reduced prices if it is not
going to contribute to circumventing sanctions.

In the end, the success or failure of the administration's Iraq policy will
turn on how much the US is willing to compromise. And given that many of the
same players who helped craft the original sanctions regime are back in power,
there is a unique opportunity to set things right. The two biggest challenges to
increasing North American natural gas production are access to prospective land
and availability of adequate drilling services, according to a survey by Ziff
Energy Group, Calgary.

Ziff released the survey at its North American Gas Strategies conference
in Houston last week. Representatives from 9 7 North American companies par-
ticipated in the survey, representing producers, end-users, marketers, pipelines,
storage operators, and local distribution companies. The survey was conducted
in February and March 2001.
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Paul Ziff, Ziff Energy CEO, said, "Our, survey is designed to provide an
integrated description of the outlook for the North American gas industry from
wellhead to burner tip. Over the 3 year period [that] we have conducted this
study, the change in expectations and issues is remarkable."

Challenges

Last year, low gas prices were listed as the biggest challenge. This year,
65% of the survey’s respondents expect that the average 2001 New York Mer-
cantile Exchange futures price will be $4.50-6/MMbtu.

Meanwhile, 97 % said gas prices must exceed $3/MMbtu to provide suffi-
cient economic incentives to increase North American gas production.

Price volatility was listed as the third biggest challenge to increased gas
supply during the next 5 years, the survey said. Other challenges were environ-
mental regulations and availability of gas processing and transportation capaci-
ties. Concern about slowing growth in gas demand was listed as the sixth and
lowest concern.

Panelists speaking at the conference said they also considered access to
capital to be a major challenge to increased North American gas supply.

Post-text tasks.
1.  Write down key-words to this article.
2. Make up an abstract (3—4 sentences)

Pretext tasks.
1. Read the article and allot its main idea.
2. Commenr on using ing-forms in it.

INDIGNATION OVER KYOTO

Global warming looks more and more like an excuse for the world's poli-
ticians, led by official Europe, to bellow self-righteously at American expense.
US President George W Bush took a sensible half step on the issue late last
month when he repudiated the Kyoto Protocol on climate change.

European politicians exploded with indignation.
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Here's an especially scathing sample from Malcolm Bruce, president of
Scotland's Liberal Democrats: "George Bush prides himself on having autho-
rized the execution of more people than many dictators, but he is now tearing up
the Kyoto Treaty on behalf of the polluting oil, gas, and mining interests that
back him and his family. Not content is he with Kkilling Texan prisoners by lethal
injection, he now wants to kill thousands or millions around the world by lethal
pollution."

Take that, conservative president. Take that, big business. Take that, Tex-
as. Take that, America.

Most European reaction to Bush's move showed more restraint. But little
of it showed more scientific sophistication.

Religious intensity

In Europe, the quest for international hand-holding on climate change has
attained religious intensity. Politics, therefore, has snuffed analysis. Official Eu-
rope wants the developed world to raise taxes on the consumption of fossil ener-
gy. Why ask why?

To official Europe, the beginning and end of scientific inquiry is the In-
tergovernmental Panel on Climate Change, a group of 2,000 scientists working
under United Nations auspices. The IPCC issued its latest report in February
along with an alarming summary for policymakers.

Citing that report, European Commission Environment Commissioner
Margot Wallstrom responded to Bush's move by declaring, "There is no doubt
that there is a broad consensus in the scientific community that climate change is
happening faster and to a greater extent than previously expected.” The report,
she said, "sends a very clear message about how serious the situation is on cli-
mate change."

A very different view came earlier from one of the authors of the IPCC
report at a meeting in Washington, DC.

"The whole notion of a scientific consensus has been contrived to disguise
the genuine disagreement among scientists on a number of different issues,"” said
Richard S. Lindzen, Alfred P. Sloan professor of meteorology at the Massachu-
setts Institute of Technology. "The aura of certainty with which the IPCC's con-
clusions are being reported is clearly more a matter of politics than science.”
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Participating scientists complain that the IPCC summary misrepresents
underlying documents, especially in its claims of certainty about the warming
threat. Yet official Europe apparently looks no further than the summaries.
There and elsewhere, it ignores too much.

Scientists recently have voiced doubt that a buildup of carbon dioxide in
the atmosphere represents that main cause of observed warming. Assurance also
grows that climate feedback mechanisms — mishandled or overlooked by IPCC's
computer models — can offset most if not all human influence. Among scientists
who do think climate data reveal warming of human origin, many recommend
adaptation rather than prevention likely to prove futile. And some scientists as-
sert that greater warmth and more C0O, would sustain life better than current con-
ditions do.

Official Europe, in its zeal to raise taxes, will hear none of that. Its narrow
approach to so complex a subject is appalling. And its moralizing against the US on
behalf of governments that have not ratified the treaty is hypocritical.

Bush was right to scuttle Kyoto. Clear-minded Europeans know that he
was. The treaty is unfair. It won't work.

But Bush's bold and proper move didn't address a larger problem. It re-
sponded to only one of Kyoto's many flaws: that the agreement exempted devel-
oping countries, which will account for most future growth in greenhouse-gas
emissions. In fact, the Bush administration pledged to stay engaged in the issue
and took pains not to raise questions about the need for or likely effectiveness of
a human response to climate change.

US isolated?

European zeal notwithstanding, those questions need clear answers before
anyone's taxes increase for reasons having to do with global warming.

Apparently, the US must stand alone against political single-mindedness
on global warming. Apparently, only the US can defend the world against a
costly mistake and preserve the scope essential to deliberations involving scien-
tific complexity. In some quarters, they call that being isolated. In other quarters,
they call it being right.

Pretext task. Using the title try to predict what the article is about.
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THE APPLICATION OF CROSSFLOW FILTRATION TO THE TREAT-
MENT
OF LIQUID RADIOACTIVE WASTE

Introduction

Crossflow filtration is a highly flexible process which has a number of
advantages over other conventional treatment methods. The waste can be
processed at the optimum pH for radionuclide removal and a wide range of
possible absorbers can be used including finely divided ion exchange material.
The process can also be operated over a large range of solids content producing
a concentrated slurry which can still be pumped. As only small amounts of ab-
sorber material are added to the waste in this process, these additional solids do
not significantly increase the total arisings.

The technique of crossflow filtration also reduces the decline in flux
caused by deposition of solids onto the membrane surface. The effect of shear at
the membrane surface is to reduce the rate of decline of membrane flux even
when the filtration circuit is operated at a high solids concentration. Despite this
effect, there will still be a long term, steady decline in flux due to surface foul-
ing of the membrane. This fouling layer can be routinely removed by chemical
cleaning.

All the membranes tested at pilot plant scale were constructed from inor-
ganic materials and had internal diameters of between 2.8 mm and 6 mm. These
large bore tubes were chosen as they reduce the requirements for prefiltering the
waste to avoid the risk of tube blockage. Inorganic membranes were also chosen
as they generally have better chemical and radiation stability than organic mem-
branes. This better chemical resistance means that more aggressive chemical
cleaning conditions can be applied.

Pilot Plant Description

A pilot plant was built to test the process on real radioactive waste and al-
S0 to assess the reliability of plant equipment. The liquid used as a feed to the
plant was the low active waste which arises at a rate of about 150cu.m/day from
various operations on the Harwell site. It is a chemically complex waste which is
variable in composition and also contains 10 % of a laundry effluent. The alpha,
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beta, and gamma activities in this waste are about 0.4 Bg/ml and the solids con-
tent is approximately 100mg/liter. At present, this stream is treated by a ferric
floe precipitation process.

A schematic diagram, Figure 1, shows the main features of the crossflow
filtration plant. The radioactive waste feed is passed through a coarse 0.5mm
strainer to remove large lumps of solid material. This liquid is then fed to a
stirred conditioning tank where the pH is monitored and then controlled by the
addition of sodium hydroxide or nitric acid. This tank can also be dosed with
finely divided ion exchange material to absorb soluble radionuclides.

The waste liquid is then pumped into the filtration loop at a pressure of
between 2-5 bar(g). Initially a displacement pump was used for this operation
but it was found that its performance declined because fine slivers of plastic ad-
hered to the pump valves. This pump has been replaced by a centrifugal pump
which has performed reliably.

The membrane tubes tested have been inorganic ultrafilters and microfil-
ters with nominal cut-off pore sizes in the range 2 nm to 0.2 microns. The tubes
were either carbon coated with a zirconia surface layer or alumina tubes.

Twenty-five percent of the power generated by the Armenian nuclear
plant was transmitted to Georgia, which sold a portion of this to Turkey. Opera-
tion of the plant had caused growth of a working and residential community of
approximately 10,000 people around the site.

Armenia Plant Site Geology. Based on the regional geologic map of
Armenia, the plant site appears to be located on a large field of flat-lying Qua-
ternary volcanic rocks.

The Unit 2 plant building itself is excavated into hard basalt. A sand or
soil layer that is about 10 feet thick is sandwiched between two basalt layers in
the foundation. Beneath the reactor shaft, this soil layer has been removed and
replaced with concrete. This is common engineering procedure for construction
of power plants of all kinds in volcanic terrain.

Armenia Plant Response to the Earthquake. The plant is equipped with
three motion detectors — in the office building, chimney stack, and electric subs-
tation — that are designed to activate at a peak ground acceleration of 0.05 g,
which plant engineers have correlated to shaking intensity MSK-64 VI. (MSK
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intensities are similar to modified Mercalli intensities used in the United States.)
The reactors are programmed to scram and shut down if two of the three detec-
tors are triggered. Intensity at the site was estimated in the mid-V range and no
triggering occurred. However, vibration-reduction dampers connected to equip-
ment activated after 2.4 millimeters displacement caused by the earthquake. The
horizontal peak ground acceleration (PGA) at the facility was reported at about
0.03 g with amplified building response at about 0.05 g. Following the earth-
quake, the plant was shut down for 48 hours for a safety inspection. No signifi-
cant damage was found, and upon restart all systems functioned normally.

The original seismic design of the plant was based on MSK-64 intensity
VII, which, during design was upgraded to VIII as required for important facili-
ties in the former Soviet Union.

The criteria specify that equipment and structures be segregated into three
categories: 1. for inventory essential to safe shutdown; 2. for inventory generat-
ing power not directly critical to the integrity of Category | equipment; and 3.
for inventory comprising all equipment, not contained in the first two categories.
A retrofitting program for critical equipment was implemented at the Armenian
site shortly after imposition of the enhanced criteria, which specified that reac-
tors, pumps, steam generators, and valves be designed to resist shaking intensity
IX. Scientists believed that the plant was located in an area of expected maxi-
mum magnitude of about 7.0 Richters instead of the M6.5 Richters expected be-
fore.

The following additional seismic strengthening features were observed by
the writer during a visit to the plant after the December 7, 1988 earthquake:

« All electrical cabinets were bolted down and extensively braced to each
other in the control room Unit 2.

* The suspended ceiling of the Unit 2 control room was seismically
braced.

The plant manager was planning to strengthen the steel-frame roof trusses
of the turbine building of Units 1 and 2.

 The office building for the plant, which is outside the power plant, is a
precast concrete-frame building of the type that performed poorly in the Decem-
ber 7 earthquake.

» The steel-frame turbine building is a massive, well designed building
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that appears to have a large seismic capacity.

Despite the upgrading program the Armenian units still lack a complete
emergency core cooling system and a containment, both of which are mandatory
in the United States. U.S. investigators also noted that the control room for Unit
2 had windows, a feature that has been eliminated from critical structures at U.S.
nuclear plants to reduce the risk from tornado and other potential missiles. Some
officials acknowledge that to remain operationally safe the plant would have to
be retrofitted to resist intensity X, a program they say would be prohibitively
costly.

Because of the plant's proximity to the Araks valley, the major agricultur-
al area in Armenia, and to quell the population's fears that a nuclear accident
similar to the Chernobyl disaster may occur, the former Soviet Council of Mi-
nisters announced that Unit 1 would be shut down as early as February 25, 1989.
Shutdown of Unit 2 would follow on March 18, 1989. In a related announce-
ment made shortly after the Armenia earthquake, officials stated that construc-
tion at six nuclear plants, three of these in the Caucasus Mountains regions,
would be halted or suspended for seismic and other safety-related reasons.

Post-text tasks.
1. Define if the title reveals the problem the article concerns.
2. Find the sentences with Passive VVoice and translate them.

Pretext tasks.

1. Read the Abstract to the article and say what the article below deals with.

2. Copy out 10 term and word-combinations which can be key-words to
this article.

A COMMUNICATION MODULE THAT CONNECTS APPLIANCES TO A
HOME NETWORK

ABSTRACT

The subject of communicating appliances is becoming more important as
initiatives such as the "Internet House™ and the "Smart Home" gather momen-
tum.
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This raises the issue of how to make the appliances communicate and be
accessible via the web in a cost-effective manner.

The Invensys Communications Module connects the appliance electronic
control with a local area network in the home. This enables the appliance to
communicate with other appliances in the home and, via the Invensys Home
Manager™, to be given a virtual user interface for remote monitoring and con-
trol.

HOME NETWORK

A Home Network is defined as a number of devices and appliances con-
nected to a local area network in a manner in which they can communicate with
each other. This communication allows sharing of data and resources. As more
devices become connected, the data and resources which can be shared rises and
the value of the network rises exponentially. If the network is connected to the
phone line then access to dial-up services, including the internet, is possible.
Similarly, service operators can access the system to offer and deploy their ser-
vices remotely. The availability of WAP internet access using mobile phones in-
creases the scope still further.

PROTOCOLS AND MEDIA

Appliances do not generally require a large amount of data to be ex-
changed in order to benefit from a network. Alarms, diagnostic data and control
or programming signals can be measured in bytes not the kilobytes or even me-
gabytes required by data hungry applications such as audio or video. This means
that appliances can use low data rate protocols which generally are less expen-
sive to implement than the high data rate protocols.

There are a number of suitable protocols available ranging from Lon-
Works and EIB already used in commercial buildings through to EHS developed
as a low-cost plug and play protocol for home use.

With regard to the internet, it is theoretically possible to connect the ap-
pliance direct to the internet. This, however, requires protocol software that, due
to its large size of probably several hundred kilobytes, would not be feasible or
cost-effective to incorporate in the 8-bit micro-controllers typically used in ap-
pliance electronics. The costs can be held in check by using simple protocols for
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the many appliances and devices home network and putting the protocol soft-
ware into the gateway that connects the network to the internet.

The transmission medium for the home network is also important with the
mantra "no new wires" continually being heard. Thus, use of existing wiring
such as telephone, co-axial cable or the mains wiring or the use of RF tech-
niques is desirable to avoid new wiring having to be installed in existing houses.

The numerous possible combinations of protocol and media which may be
suited to particular applications or environments means that the decision for the
OEM which combination to use is not an easy one.

There is no one standard which dominates in this market segment today
although it cannot be excluded that, in the near future, a preferred choice will
emerge.

NETWORK READY

This uncertainty means that it is unlikely that appliance manufacturers
will build the networking capability into all their appliances. Adding the re-
quired communication electronics to the existing electronic control would unne-
cessarily load cost into appliances that would not be used in a network

It thus makes sense to add the communication electronics only to those
appliances that will be networked. This can be achieved in a number of ways.

For the expense of a connector, housing and a few cables the appliance
could be made "network ready" so that the electronics necessary to connect the
appliance to the network could be added by the distributor at the time of pur-
chase. If once installed in the home, the user would like to connect the appliance
to the home network then the service department could perform the upgrade.
This allows the protocol-media combination to be selected at the latest time ne-
cessary. A pre-requisite of this approach is that adding the communications
module should be as simple as possible and should not involve disassembly of
the appliance or re-configuration of the electronics.

Alternatively, the communication electronics as a bare PCB can be built
into the appliance during assembly in the OEM's factory. This reduces cost but
at the expense of a loss in flexibility. Once the appliance is built it is difficult to
re-configure for another protocol-media combination.
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COMMUNICATION MODULE

Such a communications module must fulfil several requirements. First it
must be able to communicate with the appliance electronic control so that the
required data can be exchanged in both directions. Secondly, it must be able to
connect to the home network to communicate with other devices and the home
gateway. Thirdly, the concept should enable simple assembly either as factory
build or as a field retro-fit device.

To address the first requirement almost all electronic appliance controls
today include a serial link to access control variables for test and service purpos-
es. This link can be used by the communications module in most cases without
changes. If changes are required, they are usually straightforward software
changes that do not affect the control algorithm.

The actual protocol used for the serial data transfer is specific to each ap-
pliance manufacturer. This means that the communications module must be
easily adaptable so that the changes required for different manufacturers proto-
cols can be incorporated and tested with the minimum of effort. This is most
easily achieved with a modular software architecture and the use of flash memo-
ry in the communications module. Flash memory allows the final software to be
stored in the module at the time of manufacture. Waiting for a re-mask would
take too long and the use of One Time Programmable devices (OTP's) would be
too expensive. The Invensys SmartModule™ used in the Invensys Communica-
tions Module is based on flash technology and so meets this requirement.

As well as the protocol for the data transfer, there are a number of physi-
cal implementations such as RS232. 1°C and SPI. A universally applicable
communications module must be able to interface with all of these standards.
These interfaces are part of the Invensys SmartModule™ and can be easily se-
lected during manufacture with an appropriate jumper setting.

To meet the second requirement, a communications module must connect
to either a power line network (PLC) or a radio network (RF). Figure 1 gives an
example of a PLC module. The power for the module is taken from the live and
neutral connection of the mains. A PLC transceiver chip is coupled via a trans-
former to the same mains connections enabling bi-directional communication
over the mains wiring with other similarly equipped devices and appliances.

To enable the communication between the appliance electronic control
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and the home network requires a protocol translator. This software function en-
sures that the data received from the appliance control in manufacturer-specific
formal is converted into the protocol used on the home network and vice-versa.

If the chosen medium is RF. then the PLC transceiver will be replaced by
an RF transceiver and the transformer by an antenna.

To meet the third requirement the module should be capable of plugging in to
the appliance without the need to use any special tools or make any modifications.

This is possible if a receptacle of the type shown in Figure 1 is fitted to
the appliance. This holds an electrical connector which is pre-wired to connect
to the appliance control and the live and neutral of the mains. A snap-in cover
provides electrical and environmental protection. When the time comes to con-
nect the appliance to the network, the cover can be removed and the appropriate
network module snapped into place without the need for any further wiring. The
connector in the receptacle mates with the Communications Module connector
and provides the connection to the serial connection of the appliance electronic
control and, in the case of a PLC module, with the mains wires. No screws or
additional wiring are required and the design ensures electrical and environmen-
tal protection.

The final confirmation that the appliance is now "network capable™ is ob-
tained by inserting the mains plug in the wall socket, switching the appliance on
and carrying out a short test programme.

HOME MANAGER

Once the appliance is communicating via the home network it has access to
the features provided by the home gateway. These features differ between the var-
ious types of gateways which are available but the Invensys HomeManager™
ControlServer™ provides a comprehensive set of features for managing the home
network and providing access to various services, including the internet.

By incorporating the appropriate software such as the HTTP server and
the TCP/IP protocol stack, the HomeManager™ ControlServer™ can connect
any appliance on the home network to browser software such as Microsoft In-
ternet Explorer or Netscape Navigator. Thus any PC connected to the Control-
Server™ via its ethernet port can serve as a user interface to the appliance.

Similarly, with an appropriate modem, the ControlServer™ can be con-
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nected to the internet so that, with appropriate security measures, access from
any internet-connected browser is also possible.

Using large screen icons to represent each system or service available
simply selecting the icon opens up a further screen which presents data relating
to the device or service or allows interaction with the device or service. Exam-
ples would be internet access (browsing, e-mail, on-line shopping or banking);
adjustment of the HVAC and lighting system: monitoring energy usage or inte-
racting directly with appliances.

The lower page shows an example of a virtual interface to an oven control
provided by HomeManager". The virtual control panel can be used exactly like
the actual control panel by clicking on the buttons. Similarly, the displays on the
virtual panel update in synchronization with the actual control. This is made
possible by the Communications Module providing the interface to the oven
control via a serial link and exchanging data with HomeManager™ via the home
network.

The system can be used to access web-sites which can give meal sugges-
tions, preparation instructions and then finally offer to download a cooking pro-
file directly into the oven control. This eliminates any programming activity on
behalf of the user and ensures that the temperatures and times are correctly pro-
grammed for the particular recipe being prepared.

Similarly, any other appliance can be given a virtual control panels to al-
low interaction via such browser pages. The HomeManager™ links them to-
gether with other house systems such as lighting and security and provides one
common interface to these and traditional internet functions.

The possible applications are not just web-based. More down to earth ap-
plications such as remote monitoring and fault diagnosis become possible once
an appliance is connected to such a home network. Data can be sent via the tele-
phone line on a regular basis to a call centre which can look for trends so that
preventative maintenance can be carried out. If a breakdown does occur then an
alarm signal can be sent immediately to the service centre. Knowing the type of
machine sending the alarm, and having historic diagnostic data available means
that repairs can be completed more quickly and effectively than before. Offering
lower service premiums to the end-user would be a motivation to use such sys-
tems and could quickly offset the cost of the communications capability.
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CONCLUSION

As the home becomes more "connected” there will be an increasing de-
mand for communicating appliances. The Invensys Communications Module is
a simple, powerful and flexible way to achieve this and to avoid the problems
posed by the many possible protocol-media combinations.

Combined with the Invensys HomeManager™ system, appliances can be
linked into the home network to increase their capabilities, simplify their use
and lower the cost of ownership.

Biography

Graham Bailey is the European Engineering Manager for Invensys Net-
work Systems based in Ludwigshafen, Germany. Prior to joining Network Sys-
tems in November 1999, Graham was Engineering Manager for the Invensys
Appliance Division based in Speyer, Germany.

Post-text tasks.

1. Define the core sentences in each subsection of the article.
2. Find 10 examples of PI, PIl and Gerund. Translate them.
3. Find sentences with Modal verbs. Translate them.

Pretext task.
Determine whether some significant points are not missed from a set of
problems given by the headline.

THE EFFECT OF DIAMETER ON THE INCREASE IN PREFERRED
ORIENTATION IN PITCH MESOPHASE FILAMENTS
ON GRAPHITIZATION

John C. Jenkins and Gwyn M. Jenkins
University College Swansea, Swansea, UK

Pitch mesophase filament has been produced by extrusion and drawing
above 400 C. The preferred orientation of component molecules was determined
by X-ray diffraction. Changes in preferred orientation were monitored after oxi-
dation and subsequent heat treatment up to graphitization temperatures. It is

91



demonstrated that the preferred orientation in such filaments does not change
significantly on graphitization if the diameter is >200 um. For thinner filaments,
there is a marked increase in the degree of preferred orientation as the diameter
is reduced. The relevant orientation profiles and defining parameters are pre-
sented and analysed.

(Keywords: pitch; mesophase; graphitization)

Graphite fibre is produced by heat treatment of spun pitch mesophase and
the final axial stiffness is directly related to the degree of preferred orientation
induced in the mesophase molecules by the spinning process. Mesomorphic
pitch filament is extruded and drawn from a refined homogeneous pyrolysate.
The flat aromatic molecules align easily along the fibre axis and follow a pre-
dictable affine tilting mechanism much more closely than long chain polymer
systems'. Polyacrylonitrile (PAN) molecules, for instance, are not as well orien-
tated during spinning, and require an additional stretching stage to form precur-
sors for high modulus and high strength carbon fibre.

Both pitch mesophase and PAN fibres show further increases in preferred
orientation on heat treatment above 1000 °C. Bright and Singer have shown that
10um diameter mesophase filament increases in preferred orientation above 500
°C. A loss in preferred orientation was recorded only during heat treatment be-
low 500 °C — before extensive cross-linking between the molecules occurred.
Increase in preferred orientation was observed in fibres with both radial and ran-
dom microstructure in cross-section. However, in Swansea it was found that
when much thicker filament was extruded and drawn, possessing similar degrees
of preferred orientation, no equivalent increase in preferred orientation during
graphitization was apparent. Indeed, a marked loss was observed. A measure of
preferred orientation (the Bacon anisotropy factor) steadily decreased at all heat
treatment temperatures between the as-drawn, oxidized, coked and the graphi-
tized state for a 1.8 mm diameter mesophase rod. In other cases, the orientation
profiles of mesophase filaments between 620 and 270 um were characterized
and showed a very slight loss in preferred orientation between the 'as extruded'
and graphitized states, much less of a loss in comparison with the thicker speci-
men.
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Clearly there is a discrepancy between our work on thick pitch mesophase
filaments and the work by Union Carbide on thin filaments that show a marked
increase in preferred orientation on graphitization. In this work, a range of fila-
ments with different diameters and similar initial full width at half maximums
(FWHM) of azimuthal flat plate X-ray intensity have been produced. The
changes in preferred orientation after heat treatments up to 2600 °C are reported.
By way of comparison and contrast PAN-based fibre was also heat treated in a
similar manner, as an example of a nongraphitizing carbon fibre.

EXPERIMENTAL

A pitch mesophase was prepared by heating petroleum pitch at 10 °C h™
under nitrogen through the mesophase transformation range to 462 °C. The py-
rolysate was produced by techniques outlined elsewhere. After cooling and
comminution, the mesophase powder was transferred to an electrically-heated
stainless steel extruder and brought to 400°C. The molten mass was then ex-
pressed through a round orifice and stretched into round-sectioned filament. The
diameter was regulated by varying the rate of pull-off. Cross-polarized light ref-
lection microscopy of transverse sections showed that the material was fully
transformed from pitch to mesomorphic material with small randomly orientated
domains. No radial arrangement of the domains was observed to correspond
with the textures obtained in some of the Union Carbide fibres.

Filaments with three initial diameters (270 um, 170 um and 50 um) were
chosen for this study. The 270 um filament was produced by drawing rod at
400°C and the finer filaments by direct drawing from 450 °C pyrolysate. Each
filament was oxidized to avoid softening immediately prior to coking by heating
at 100 °C h™* to 350 °C in air. They were then carbonized to between 700 and
1000 °C in nitrogen. They were subsequently heat treated at 2600 °C in helium.

After each stage of heat treatment, flat plate X-ray diffraction patterns
were obtained for each filament. At 2600 °C, diffraction traces derived from the
graphitic 002 spacings. At lower temperatures the more diffuse diffraction traces
derived from imperfect protographitic spacings.

Figures I(a)-(d) show the results of densitometry of the azimuthal scans of
these diffractions, normalized in each case to show the same maximum intensity
for all four filaments. Each figure includes the FWHM data at each heat treat-
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ment. The FWHM for radial variation in intensity was also recorded. Both
FWHM values are presented in Table 1 for ‘as spun’ and graphitized pitch me-
sophase filaments.

DISCUSSION

Inspection of Figures I(a)—(c) shows that all three of the chosen pitch me-
sophase filaments had the same FWHM (31°) in the as-drawn state. In all cases,
there is little change on carbonization to between 700 °C and 1000 °C. However,
on graphitization to 2600 °C the effect diameter is most marked. The 270um fi-
bre retained its original texture. The 170um filament showed a marked decrease
in FWHM to 10°, while 50um filament showed an even larger decrease to 5°C.
The nongraphitizable PAN-based fibre with an identical thermal history also
showed a decrease in FWHM (from 44° to 14°) in Figure I(d) — it was not poss-
ible to find carbonized PAN fibre with equivalent broadening to mesophase fi-
lament.

Care should be taken in the interpretation of these results in terms of pre-
ferred orientation. For very sharp azimuthal intensity profiles, corrections for in-
strumental and crystal-size or ‘crystallinity’ broadening should be made. The
former is easily determined to be less than 1 while the latter would explain the
discrepancy between araphitizable and nongraphitizable fibre. None of these
corrections can however, detract from the conclusion that an increase in pre-
ferred orientation occurs during graphitization which depends critically on the
filament diameter. The very low half-width recorded for 50 um graphitized pitch
filament should be particularly noted. Its sharpness indicates both high crystal
perfection and high preferred orientations parallel to the filament axis.

True orientation profiles can be drawn from these data by a method that
was described in a previous paper. From these the Bacon anisotropy factors can
be calculated. However, this does not add anything to the arguments offered
here.

The radial broadenings listed in Table | can be related to crystallite size
(L.) along the c-axis. Care should be taken in interpretation because radial broa-
dening can be caused by other factors (e.g. strain). However, it can be inferred
that L. dimensions are slightly greater in the thinner fibre before and after gra-
phitization, but the effect is not nearly as marked as the azimuthal broadening
variation.
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To understand the evident effect of the surface to volume ratio (SVR) on
the augmentation of preferred orientation above 1000 °C, we need to examine
the results of other investigations. Edie et al have produced noncircular sec-
tioned 5 um mesophase filament, and Measured axial stiffness after heat treat-
ment to 2100 °C. Trilobal and octolobal fibres possessed higher SVRs than cir-
cular fibres with the same cross-sectional area. It was found that Young's mod-
ulus (which is directly related to the degree of preferred orientation) of high
SVRs fibre showed greater increases on heat treatment between 1000 °C and
2100 °C than the low SVR circular sectioned fibre. This supports our findings
with varying cross-sectional areas.

In carbon fibres derived from spun phenolic resins. Young's modulus in-
creased with decreasing fibre diameter. This was attributed to the effect of a
highly textured sheath of constant thickness surrounding an untextured core. The
smaller the diameter of the fibre, the greater was the ratio of textured to untex-
tured material. Polarized light microscopy on fibre cross-sections revealed the
presence of such textured sheaths. The explanation for increased preferred orien-
tation on heat treatment above 2500 °C was that the core contracted much less
than the sheath at these temperatures. Thus the sheath experienced a strong ten-
sile force at a temperature when vacancies were able to contribute to the climb
of in-sheet dislocations and so promote enhanced texturing in the outer layers.
The sheath thickness was observed to be constant, and so its effect on the overall
preferred orientation would be most marked for very thin fibres.

In general, we may presume that the ordering of crystallites to lie parallel
to the fibre axis leads to a lowering of internal energy. Such re-orientation may
be easier near a free surface, where diffusionaided realignment occurs more
easily. Such alignments would start at the surface and move progressively into
the interior at higher heat treatment temperatures and longer times.

For the same heat treatment, the depth of the highly orientated layer
would be constant for all diameters, and so the ratio of textured to less textured
volume would increase with decreasing filament diameter as is observed. The
slight decrease observed in FWHM of radial broadening with decreasing fibre
diameter indicating greater crystallite dimensions (L.) tends to support this pro-
posed mechanism.
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However, we have not observed such sheaths in polished sections of our
pitch mesophase filaments and so cannot confirm that these mechanisms apply.
It may be that the order: disorder transition region in pitch mesophase fibre is
much less marked than in phenolic resin fibre, and so cannot be resolved optical-
ly. Future work will concentrate on electron diffraction of longitudinal sections
of the graphitized filaments to try to resolve any gradient in preferred orienta-
tion.

Post-text tasks.

1. Make up a precis (15-17 sentences) to the article.

2. Find 20-30 examples of word-building, define their part of speech,
translate them.

3. Find the sentences (not less than 10) with Passive Voice and trans-
late them.

Pretext tasks.

1. Read the text and say if the abstract given fully covers the problems
hightlighted in the article.

2. Express in 3—4 sentences the gist of each part of the paper.

ON THE COMPOSITION OF PITCHES

Maximilian Zander

The composition of pitches is discussed in terms of defined chemical com-
pounds and classes of compounds that have been identified in these materials. The
main emphasis is placed on polycyclic aromatic hydrocarbons, systems containing
the acenaphthylene moiety and sulphur heterocyclic systems.

GENERAL FEATURES OF PITCH COMPOSITION

Coal-tar pitches and petroleum-derived pitches are known to have a very
complicated chemical composition. In Figure 1 the classes of compounds that
have been detected in pitches are listed. In most types of pitches polycyclic aro-
matic hydrocarbons (PAH) comprise the dominant class of compounds. Alky-
lated PAH as well as PAH containing olefinic double bonds, i.e. benzologs of
acenaphthylene are also present. Partially hydrogenated PAH occur in petroleum
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pitches in larger amounts but in high-temperature coal-tar pitch the concentra-
tions are low. Oligo-aryls, i.e. systems in which aromatic units are connected by
C-C single bonds have been found in coal-tar pitches and indication has been
obtained that oligo-aryl methanes are also present. Phenols and aromatic amines
are constituents of pitches but concentrations are very low. A few carbonyl de-
rivatives have so far been detected in coal-tar pitch, the compound shown in
Figure being an example. Many polycyclic hetero-aromatic systems are present
in pitches although most of them in very low concentrations. All currently
known compounds of this type in coal-tar pitch are benzologues of pyrrole, fu-
ran. thiophene and pyridine. However, there is some indication that other types
of heterocyclic systems may also occur.

The enormous compositional complexity of pitches can be demonstrated,
for example by 2-dimensional chromatography. Thus, glass capillary gas chro-
matography/mass spectrometry allowed the detection of only 13 nitrogen com-
pounds in the molecular mass range 200-260 of a high-temperature coal tar, i.e.
in the low molecular mass range of pitch. The column length was 92 m and the
stationary phase a polyphenyl sulphonyl ether Poly S 179. However, the tar was
also separated by micropreparative gas chromatography and a narrow fraction
with molecular mass (MM) 210-235 was isolated. The fraction was analysed by
high-performance liquid chromatography using a column that group-specifically
separates nitrogen compounds from polycyclic hydrocarbons; about 35 nitrogen-
containing compounds were then detected.

POLYCYCLIC AROMATIC HYDROCARBONS

Among the classes of compounds occurring in pitches, the polycyclic
aromatic hydrocarbons are of particular interest. In Figure the building prin-
ciples of PAH are shown. We distinguish between two classes of PAH, the cata-
condensed and the pen-condensed systems.-By considering the so-called
‘characteristic graphs' of PAH a straight-forward definition is obtained. In the
characteristic graphs the points are the centres of hexagons and the lines connect
the centres of hexagons whenever these are condensed. Pen-condensed systems
have characteristic graphs which contain cycles, while cycles are not contained
in the characteristic graphs of cata-condensed systems. Two examples are given
in Figure, the characteristic graphs of anthracene and pyrene. The entire group
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of cafa-condensed PAH can be farther divided into non-branched and branched
systems. In contrast to non-branched PAH there is at least one point in the cha-
racteristic graph of a branched PAH that is connected with three other points.
Branched systems are thermodynamically more stable and chemically less reac-
tive than non-branched systems of the same size. All cata-condensed PAH are
alternant. The entire group of peri-condensed systems can be further divided into
alternant and non-alternant systems. According to a very simple description, al-
ternants contain only six-membered rings while non-alternants have at least one
five-oembered ring. For the pen-condensed PAH we can further distinguish be-
tween closed shell systems having all bonding orbitals occupied by two elec-
trons, and neutral free radicals where at least one electron is in a non-bonding
orbital. Free radicals of this type are stable only if the systems have an odd
number of carbon atoms. Since all possible car a-condensed PAH have an even
number of carbon atoms, neutral open-shell systems do not occur here.

For convenience we may define isomeric PAH as those having the same
number of hexagons. In Table | the number of possible isomers of cata- and pe-
ri-condensed PAN with 2 to 8 rings are listed. The number of possible isomers
increases very rapidly with the number of hexagons, i.e. size of the systems. For
PAH containing 12 hexagons 683 101 isomers are possible. PAH with 12 hex-
agons are medium-molecular weight compounds, the molecular weight of the
cata-condensed PAH being 628 and of highly fused pen-condensed PAH of the
coronene type about 480. However, these large numbers of isomers also include
all possible peri-condensed open-shell free radical systems, most of which are
extremely unstable. Moreover, among the closed-shell systems also are many
very unstable compounds. For example, linear cata-condensed PAH of the acene
type with more than 7 rings cannot be obtained by synthesis because of their ex-
treme instability. Accordingly, a large number of the formally possible com-
pounds are not expected to occur in pitches because of their instability. Never-
theless, even assuming that only relatively stable systems can occur in pitches,
their number will be still very large. It could be argued, however, that not only
thermodynamic but also kinetic factors greatly reduce the number of PAH that
can be formed during pyrolysis of coal- or petroleum-derived materials, but
there is some evidence that this is not the case.
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DISTINCTION BETWEEN ALTERNANT AND NON-ALTERNANT
SYSTEMS

As was mentioned before the entire group of pen-condensed PAH can be
divided into alternant and non-alternant systems. In describing pitches in terms
of their chemical composition it would be of great interest to have available a
method which allows the distinction between alternants and non-alternants
without the compounds having to be identified. In some cases C n.m.r. allows a
distinction between alternants and non-alternants but it does not provide a gen-
erally applicable criterion. However, a reliable method for the distinction of
these two types of PAH is fluorescence spectroscopy.

Due to the different HOMO/LUMO situation in alternants and non-
alternants, the fluorescence of alternants is quenched by suitable electron accep-
tors, e.g. nitromethane, while the fluorescence of non-alternants is not. Con-
versely, electron donors, e.g. trimethoxy-benzene. quench selectively the fluo-
rescence of non-alternants while they do not quench the fluorescence of alter-
nants. This behaviour is known to apply to all alternants and non-alternants,
which have their fluorescence transition at wavelengths longer than approx-
imately 400nra. Curve A is the fluorescence spectrum of a mixture of four alter-
nant and one non-alternant PAH (Compound) in the absence of a quencher. The
spectrum observed is the superposition of the spectra of the five compounds.
Curve B is obtained after adding nitromethane as a selective fluorescence
guencher to the solution. The spectrum observed is the unperturbed spectrum of
the non-alternant hydrocarbon present in the mixture. Curve C is the fluores-
cence spectrum of a mixture consisting of four non-alternants and one alternant,
compound 11. By addition of trimethoxybenzene as a quencher the fluorescence
of all non-alternants is completely quenched and the spectrum that remains is
that of the alternant PAH (curve D). This principle has been termed Comple-
mentary Quenchofluorimetry.

Quenchofluorimetry using electron acceptor compounds as quenchers is of
particular interest because it can be used in h.p.l.c. systems. The curves are h.p.l.c.
chromatograms, with fluorescence detection. The unmarked peaks correspond to
alternants while the shaded peaks correspond to non-alternants. Curve A is the
chromatogram of a synthetic mixture. After addition of a small amount of nitro-
methane to the solvent, curve B is obtained. Due to the selective fluorescence
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quenching effect only the non-alternants give signals. Curve C is the chromato-
gram of a low molecular-weight pitch fraction. Chromatogram d was obtained af-
ter addition of nitromethane to the system. Comparison of chromatograms C and
D rendered possible a straightforward distinction between alternants and non-
alternants present in the sample as shown in chromatogram c. The important ad-
vantage of the method lies in the fact that reference substances are not needed for
the assignment of peaks to alternants and non-alternants, respectively. Work is in
progress to apply the method to high-molecular-weight pitch fractions

SYSTEMS CONTAINING THE ACENAPHTHYLENE MOIETY

The non-alternant hydrocarbon with the simplest structure present in coal-
tar is acenaphthylene. It is one of the main constituents of tar with a concentra-
tion of approximately 2 %. The compound can be easily detected and estimated
by gas chromatography. However, it is difficult to identify by C n.m.r. spectros-
copy as the olefinic carbon resonances are buried in the aromatic absorption
bands. However, on thermal treatment of coal-tar, e.g. during distillation, hydro-
gen transfer reactions take place and the acenaphthylene is hydrogenated to ace-
naphthene. Coal-tar was distilled in the laboratory scale and the pitch and the
distillate remixed to produce refined tar; the weight loss was less than 0.5 %. In
the C n.m.r. spectrum of the refined tar a broad band at 29.5 ppm was observed,
which is not present in the spectrum of crude coal-tar. Since the chemical shift
values of the ethano-bridge of compounds containing the acenaphthene moiety
are rather insensitive to a structural change in the aromatic part and are. there-
fore, limited to a very narrow range of approximately 2 ppm the broad band at
29.5 ppm can only be assigned to highly fused compounds containning the ace-
naphthene system. This, though, leads to a conclusion that highly fused com-
pounds containing the acenaphthylene moiety are present in coal-tar before dis-
tillation, particularly in the high molecular mass range.

SULPHUR HETEROCYCLIC SYSTEMS

It is now becoming increasingly clear that many benzologues of thiophene
are present in pitches and other coal or petroleum-derived materials. However,
the concentrations of the individual compounds diminish markedly with increas-
ing size as the number of isomers increases. For a given number of rings the
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number of possible isomers is much larger in the thiophene than in the hydro-
carbon series. A few examples of thiophene benzologues detected in pitches are
shown in Figure. While thiophene analogs of cata-condensed hydro-carbons,
e.g. compound 1, were identified in pitches more than 40 years ago, the first ex-
amples of thiophene analogs of pen-condensed hydrocarbons, viz. compounds 4
and 8 were not detected in coal-tar pitch until 1977. Sire then, however, many
other pen-condensed high molecular weight thiophenes have been found in vari-
ous types of pitches and related materials.

The occurrence of peri -condensed thiophene systems in pitches is by no
means surprising. It is well known that polycyclic aromatic hydrocarbons at the
high temperatures typical of coking and pyrolysis processes react with hydrogen
sulphide to give thiophenes. Conversion rates are normally low but increase in
the presence of catalysts. Since the reaction with hydrogen, sulphide of PAH
with a bay-region to give peri-condensed thiophenes is a very general phenome-
non one may speculate that almost all possible thiophene analogs 3 pen-
condensed hydrocarbons occur in pitches, although in much lower concentra-
tions than the corresponding hydrocarbons.

Some evidence has been obtained that a niaceaile proportion of the pitch
sulphur content is contained in systems structurally unrelated to dibenzothio-
phene. The results of experiments leading to this conclusion are shown in Table.
The thermal stability of a number of sulphur-containing heterocyclic compounds
was studied. The individual compounds were thermally treated in the containing
compounds, which are not structurally related to dibenzothiophene, are also
present in pitches.

Liquid phase at 410C for 12 h in the absence of oxygen and the loss of
sulphur was determined by elemental analysis. Under these conditions sulphur
extrusion was negligible for the thiophene benzologues studied. As can be seen
from the figures given in Table this applies for both cafa-condensed and peri-
condensed systems. However, other types of sulphur-containing heterocyclic
systems such as phenothiazines and the thianthrenes proved rather unstable un-
der the experimental conditions used. Coal-tar pitch was also subjected to the
same thermal treatment and a loss of sulphur of 30%, relative to the sulphur con-
tent of the original pitch, was observed.
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Post-text tasks.
1. Find and analyse Chain of Nouns, translate them.
2. Choose the sentences with Passive Voice and translate them.

Pretext task.
Determine the core sentences of each paragraph.

AIR CLEANING EQUIPMENT

Clean air is an essential requirement for today's manufacturing industries:
Not only do the factory staff demand a clean healthy working environment, but
the law in the form of COSHH regulations enforces it.

Horizon International is a Bristol based manufacturer of the 'Smog-Eater'
range of air cleaning equipment. The equipment is designed for applications in
virtually all forms of industry e.g. mechanical engineering, electrical engineer-
ing, electronics, foundries, rubber, plastics and textile. Most industries create
some form of air-pollution which has to be removed and collected.

The 'Smog-Eater' range includes mobile units which can be easily
wheeled to the source of air pollution, units for free hanging to provide a general
clean up of a workshop atmosphere, wall mounted units and units for inserting
into ductwork systems. All units can be provided with automatic cleaning where
necessary.

The 'Smog-Eater' range can filter down to particles as small as 0.01 mi-
crons in particle size with efficiencies as high as 99%. The '‘Smog- Eater' is pro-
vided with an electrostatic two stage precipitator filter and requires periodic
cleaning, not replacement. Power consumption is extremely low and units are
available for all voltages.

The model SE.44 'Smog-Eater' unit can be connected to ductwork termi-
nating with hoods, canopies, fume extraction arms etc. Alternatively it can be
suspended from roof steelwork to provide a general clean up of the workshop
atmosphere.

The Horizon 'Filt-0-Bench' can be manufactured either mobile or static
and is a combined work bench with inbuilt fume and dust extraction. Standard
sizes are available and purpose built units to any size can be provided. The 'Filt-
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0-Bench' incorporates a work light and a heavy duty bench top through which
dust and fumes are extracted down into the extraction/filtration unit. Handing of
access doors, etc can be built in order to suit any site condition.

Pretext task.
Read the article and say if the headline reveals the problem of the article.

SEEING THE LIGHT

I work in Palo Alto, Calif., and commute five days a week over 30 km of
narrow, winding back roads in the Santa Cruz mountains. There are 220 discern-
ible turns between my home and my place of work. In many places, these roads
are in deep shadow with camouflage-like patterns caused by vegetation. At
times, | commute at sunup or sundown.

Does this relate to IEEE Spectrum and its readers? It does because | share
the roads with numerous bicyclists, and one of the biggest revolutions in LED
lighting is not mentioned in "Let There Be Light". There are already two genera-
tions of bicycle LED taillights on the market, and they have made a major dif-
ference in my ability to see cyclists under difficult lighting conditions.

The first generation is typified by a product such as Cat Eye. These tail-
lights are extremely effective at night, but they are difficult to see off axis or
during the day.

More serious cyclists are already replacing these devices with LED tail-
light arrays from NiteRider. They run from a separate battery pack and are
bright enough to be seen during the day and well off axis.

These products only scratch the surface. Brightness, off-axis visibility,
and efficiencies will continue to improve. Battery life will lengthen and costs
will drop low enough so that all bicycles will come with a taillight that makes
them visible under worst-case lighting.

Robert G. Huenemann La Honda, Calif.

Glenn Zorpette's article "Let There Be Light" never mentioned compact
fluorescent lamps (CFLs) when comparing efficiency. Today's CFL is four times
as efficient as an incandescent lamp and costs as little as US $4 retail. While
slightly bigger and heavier than incandescent lamps they replace, they last 10
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times as long. Their lifecycle operating costs are far below those for incandes-
cent lamps.

Pretext task.
Give in short the main idea of the paper.

BRAIN QUALITY

In "Robots Stand on Own Two Feet", Glenn Zorpette refers to the HOAP-
1 robot as "beetle-brained.” Not really.

Though beetles can't play "Sweet Adeline," engineers are far from emulat-
ing their capable brains. With very few neurons, they are able to walk, fly, feed,
breed, and flee predators. Another good example is moths. Such a tiny brain and
still they can deftly evade bats -by detecting their sonar. They can even produce
fake echoes to confound them. When the bats change the sound, so do the
moths.

Can we build a device to do all of that with so little to work with and with
the same power efficiency? | wonder what humans could do if their huge brains
were used the same way.

Leo F. Fernandes Rio de Janeiro, Brazil

Glenn Zorpette responds: The small size and efficiency of an insect brain is
truly marvelous, and was not questioned by the article. Size and power constraints
aside, insects' highly instinctual behaviors — including locomotion, feeding (re-
charging), navigation based on auditory or visual cues, and fleeing — are well
within the capabilities of advanced microprocessors. Experiments by Rodney
Brooks at MIT, Hans Moravec at Carnegie Mellon University, Barbara Webb at
the University of Nottingham, England, and others have left little doubt about
that. Regarding moths and other winged insects: the average bug-eating bat con-
sumes roughly 1000 of them each night. So perhaps "deftly" is not the best way to
describe a moth's ability to evade a bat.

Pretext tasks.

1. Read the article and express the main idea of it.

2. Analyze the use of tenses in it and say which tense is used more of-
ten.
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WILL IM AID THE ENTERPRISE?

Although Alexander Graham Bell managed to invent the telephone with-
out a pocket calculator, a laptop, or an instant-messaging PDA, one can certainly
Imagine that wireless transmission of text bytes would have impressed the clever
Scotsman. What great devices IM-transmitting PDAs would have been for the
hearing-impaired in the middle of the 19th century!

The inventor of the world's first ubiquitous home invasion device would
also have marveled at the extent to which it is now possible to find anyone any-
where and demand their immediate attention and reaction.

As IM makes its way out of teen land and into the corporate environment
(much to the delight and relief of Internet executives everywhere, who've had
nothing to buzz about lately), it will be interesting to see the extent to which it
ends up being deployed in business settings once interoperability and security
Issues have been cleared away.

Is IM a short-lived fad or a technology with staying power? Its evangelists
— like AOL, Yahoo, Microsoft, Lotus, Trillian, Jabber, and IBM — claim it is the
first wave of pervasive computing, yet another beautiful link in what will even-
tually be a seamless chain of universal communication that will bring new effi-
ciencies and productivity to our work and play. Ad hoc IM meetings will replace
the hard-to-schedule teleconference, and e-mail servers everywhere will be libe-
rated from the storage-zapping glut of messages sent to make a lunch date, an-
swer a brief question, or pass on a joke. Impromptu white boarding and real-
time collaborative work, emergency networking, and customer service will all
become easier and faster, faster, faster. But murmurs of dissent about the value
of IM lie beneath the buzz. Could it prove to be another, bigger, worse distrac-
tion than the telephone or e-mail, leading to less work and productivity, not
more?

People who wear hearing aids often turn them off when they've had
enough "information” for the day, a wonderfully defiant affirmation of the im-
portance of being able to select what you pay attention to and when you pay at-
tention to it. Perhaps the next big post-IM "killer apps" will be lots of ingenious
devices to create downtime — including software to camouflage your on-line
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presence or perhaps the IM equivalent of voice mail. The biggest barrier to ubi-
quitous computing could turn out to be human rather than technical in nature.

Pretext task.
Reading the article concentrate your attention on the main idea of it.

VISITING WHAT WAS, TO UNDERSTAND WHAT IS

To get a visceral sense of the warp speed at which technology has moved
from the simple telephone to, for example, the instant-messaging-enabled Inter-
net-browsing cellphone, make a pilgrimage to the Computer History Museum.
This museum is home to a nomadic and extraordinary collection of landmark
hardware and software that for the moment resides in warehouses next to the
huge landmark hangar at NASA's Moffett Federal Airfield in Mountain View,
Calif. Feeling a little less ambitious? Open your Internet browser and stop by the
IEEE Virtual Museum. Since it opened last February, the museum has had thou-
sands of on-line visitors every month, a phenomenon that another Bell, IEEE
Fellow C. Gordon Bell, hope lies in the Computer History Museum's future as
well, once its enormous machine collection is "cyberized" and launched into vir-
tual space.

Of particular value to pre-college students and educators, the IEEE Virtual
Museum uses interactive on-line exhibits based on unique artifacts from mu-
seums around the world to make learning about technology an adventure. New
exhibits include "Women and Their Role in Technology" and "The Beat Goes
On: How Sounds are Recorded and Played.” Next up is an exhibit about micro-
waves, curated in conjunction with the IEEE Microwave Theory and Techniques
Society. Try it some rainy Sunday afternoon. It's free, it's fun, and it's a breeze to
set to.

Pretext tasks.

1. While reading the article choose and analyse all Modal Verbs.

2. Find in first two paragraphs sentences containing the verb to do,
analyse diferent functions of it, translate these sentences.
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NASA'S MASTER PLAN

NASA's mission is threefold: to understand and protect the home planet;
to explore the universe and search for life; and to inspire the next generation of
explorers. Soon after President George W. Bush appointed me administrator of
NASA late last year, | asked my leadership team to help identify NASA's core
strengths and activities and think hard about how each of them supports our mis-
sion. The purpose of the exercise is focus — and also direction. If a program or
activity doesn't support one of these three objectives, we've got to ask why we're
doing it, even if we may be doing it rather well. Once we have focused on the
activities that do fit into NASA's mission, we must make sure we are managing
them in the best way possible. For example, are there alternatives in universities
or in the private sector? If there are, we ought to concentrate on supporting them
rather than duplicating those efforts.

Concentrating on those things that advance our mission and that we alone
can do will tell us what our direction should be and what specific programs truly
need our support. That, in turn, will allow us to make solid decisions about what
NASA's organizational structure and size should be.

I've also begun scrutinizing NASA's scientific priorities. Right now, our
purview includes monitoring Earths climate, studying distant galaxies, and
searching for evidence of Life, past or present, in our solar system and beyond.
The inauguration of the International Space Station (ISS), around 2006, will cer-
tainly expand our scientific reach. For example, the U.S. National Academy of
Sciences has in recent years produced an impressive array of ideas for experi-
ments it favors for the unique environment of the ISS or the Space Shuttle.

The problem is that all those ideas and disciplines are ranked as top im-
peratives. What we must do is assign priorities as a first step toward drafting a
master plan that lays out what we're going to do and the sequence in which we're
going to do it. Along the way, we need to identify the critical challenges in these
various disciplines that could open up entirely new ways of looking at problems.

This task has fallen to a panel assembled by Rae Silver, a professor of
natural and physical sciences at Columbia University (New York City), and Da-
vid Shirley, director emeritus of the Lawrence Berkeley National Laboratory in
California. The panel, which includes a few Nobel laureates, has met several
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times since its formation. In the near future | expect to implement one of their
first recommendations — the establishment of a chief science officer as a part of
every ISS crew.

Developing ambitious but realistic scientific priorities will also help us
decide what the configuration and crew size of the ISS should be. If we're going
to ask astronauts and cosmonauts to spend weeks or months in a difficult and
potentially dangerous environment, it should be for work that is intrinsically
significant, not for chores concocted to justify the station's existence.

Until our panelists and others help us determine the best uses of the ISS, it
doesn't make sense to continue developing projects such as the single-purpose
X-38 emergency crew-return vehicle. After all, how can we design an escape
vehicle if we don't know how many people it will have to accommodate? We
nonetheless have an obligation as human beings to ensure that everyone we ask
to fly on board the ISS has an opportunity to evacuate under extreme circums-
tances, however unlikely. As a result, NASA is considering a set of alternatives,
including designing a multipurpose logistics or transfer craft that could also
serve as an emergency crew-return vehicle, capitalizing on the remarkable tech-
nology developed under the X-38 project.

Another technological challenge | am eager to see NASA tackle is that of
overcoming current limitations on how quickly we can get around the solar sys-
tem and the amount of work we can do once we get somewhere. Once they pass
low Earth orbit, our spacecraft today, piloted vehicles and probes alike, fly no
faster than did their earliest predecessors, which took off for the planets 40 years
ago.

Solar power, for example, frequently causes engineering headaches and in
any case is inadequate much beyond the orbit of Mars. The most mature tech-
nology for overcoming the combined problems of power generation and propul-
sion is nuclear energy. This technology can be used safely: for 45 years, the U.S.
Navy has operated over half of its fleet with nuclear power without significant
incident.

At President Bush's direction, NASA has revived its nuclear power and
propulsion research, which had been all but dormant for some time. We will ac-
tively engage the public, as well as environmental and other interest groups, by
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telling them what we have in mind and soliciting their views on reaching our ob-
jectives in an environmentally safe manner.

Finally, I've been struck by the incredible energy and enthusiasm that
permeates the entire NASA organization. As we pursue our ambitious aeronau-
tics and space research and exploration agenda, NASA will continue, I trust, to
engage the public in an adventure without end.

Pretext task.
Determine the core sentences in each part of the article.

POWER AND PURPOSE IN SPACE WITHOUT NUCLEAR-POWERED
SPACECRAFT, WE'LL NEVER GET ANYWHERE

Wood, wind, water, coal, oil, gas, and nuclear energy: of those major
power sources, only one — nuclear — can work in space. Like it or not, humanity
Is going nowhere, astronautically speaking, without the power of the atom.

Because of technical and political factors, nuclear technology has been
confined to applications that produce rather little power, mostly in deep-space
probes. Lacking nuclear energy as a robust and diverse option, for both propel-
ling spacecraft and powering their on-board systems and instruments, we have
been forced to make extensive use of solar power to systems and instruments
and to rely exclusively on chemical rockets for propulsion.

Neither one is adequate. To power spacecraft instruments, the sun's thin
rain of energy is of little use much beyond Mars's orbit. For propulsion, chemi-
cal rockets run up against the basic burden of space travel: weight. The cost of a
space mission scales more or less proportionally to the mass of the spacecraft
involved. Up to 90 percent of the weight of a typical chemical rocket at launch is
propellant. So to keep this load to a minimum, propulsion experts choose chemi-
cal propellants whose reactions are very energetic. The more energy per unit
mass of propellant, the less propellant needs to be carried, and the cheaper the
mission will be.

Rocket engines fueled with hydrogen and oxygen have already come quite
close to the practical performance limit of chemical propulsion. Spend all the
money you want; you won't do much better. Nuclear reactors, on the other hand,
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pack a million times as much energy per unit mass as the best chemical fuels.
The challenge, of course, is getting the power out usefully and safely.

Kettles In the sky

The simplest way, which was demonstrated extensively in ground tests in
the United States in the 1960s, is to use the reactor to heat a fluid and then eject
that fluid out a rocket nozzle. This "flying steam kettle" technique, with hydro-
gen as the working fluid, yields about four times as much energy per unit mass
as a chemical rocket based on hydrogen and oxygen fuel. Much higher energies
are possible in theory, but in practice, the exhaust gas would become too hot to
handle with any known materials.

To compare the propulsive efficiency of different rocket technologies, en-
gineers use a characteristic called specific impulse. It indicates the amount of
time, in seconds, that the technology can put out a pound (4.45 newtons) of
thrust while expending a pound (0.454 kg) of propellant. According to the laws
of physics, if you quadruple the energy density of a rocket's propellant by, for
example, using the nuclear steam kettle rather than a chemical engine, you get a
doubling of the rocket's specific impulse.

The actual figures are 450 seconds for the chemical engine and 900
seconds for the steam kettle (more formally known as a nuclear thermal rocket).
If you run the numbers, you find you need half as much propellant, at most, with
the nuclear rocket. (You'd probably get away with less than half because the
rocket pushes not only the payload but also the propellant — and the nuclear
rocket has much less propellant.)

Doubling specific impulse is not bad, but it's just the beginning. If we
convert the nuclear power into electricity and then use it to accelerate an ionized
propellant through an electrostatic grid, we can boost specific impulse by a fac-
tor of 10, to around 5000 seconds. Such a nuclear-electric propulsion system
would be perfect for some applications, such as propelling uninhabited probes to
the outer planets.

Power is money
Alas, it would be tricky to apply this kind of scheme to a large spacecraft,
for example, one with a number of human occupants. For a nuclear-electric
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rocket with a specific impulse of 5000 seconds to eject mass (propellant) at a
rate that is high enough to push such a big ship, you'd need a huge nuclear reac-
tor capable of generating thousands of megawatts. It might be possible to use a
smaller reactor of about 100 kW, but the power would have to be dribbled out,
resulting in electric propulsion burntimes lasting years. That kind of duration
would probably be unacceptable for human missions.

One way around this difficulty would be to ship the reactor to a place like
the moon or Mars; use the reactor's energy to convert local materials into chemi-
cal propellants; and then use those propellants in ordinary chemical engines,
with their high thrust-to-weight ratios, to return to Earth. While the specific im-
pulse of these engines would be no higher than for any other chemical rockets,
the effective specific impulse of such a system, from the point of view of the
overall mission, is multiplied many times. That's because only a small fraction
of the propellants used would need to be launched from Earth.

To understand the economics of this concept, start with the conclusion of
a decade-old report on the subject by the U.S. Department of Energy. The de-
partment estimated that it would cost about US $500 million to produce a work-
ing first-generation space nuclear power reactor, with each additional reactor of
the same design costing about $100 million.

That's not cheap, but consider the possibilities and alternatives. On Mars,
such a reactor could power an unattended chemical plant that would combine
atmospheric carbon dioxide with water to produce the rocket propellants me-
thane and oxygen. And with abundant propellants available on the Martian sur-
face, a mission to Mars becomes much simpler to envision.

Moreover, the mission could be accomplished with today's technology. It
would begin with two direct trips from Earth to Mars, each lofted by a heavy-lift
vehicle in the Sarurn-V class. The first would deliver an empty return spacecraft,
a reactor, and the automated chemical unit that would make the propellant for the
return trip. The second would deliver a habitation module containing the crew.

Cost analyses at NASA's Johnson Space Center have shown that such a
live-off-the-land approach to human Mars exploration should reduce program
costs nearly tenfold compared to traditional Battlestar Galactica plans based on
transporting all mission consumables, including the vast load of propellant
needed for a roundtrip.
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Bottom line: the ability to manufacture propellants in space would pay
enormous dividends. But you would have to have the power to do it.

Power is knowledge

Nuclear power is also necessary for the robotic exploration of the outer
solar system. Solar energy diminishes proportionally to the square of the dis-
tance from the sun. So at Jupiter it is only 3.7 percent as strong as it is on Earth.
And out there, unfortunately, is precisely where you need power the most, both
to heat the spacecraft in the frigid void and to transmit data over the longer dis-
tances back to Earth.

We have long used nuclear generators on our outer-solar-system probes,
including Pioneer, Voyager, Galileo, and Cassini. But these units are puny:
NASA's standard radioisotope thermoelectric generator (RTG) module puts out
a mere 300 W. NASA also makes extensive use on its probes of 1-W radioiso-
tope heating units, which keep spacecraft instruments warm enough to operate.

We are going to need a lot more power — tens or hundreds of kilowatts — if
we are to explore our outer solar system in an efficient and systematic way.
Why? While on Earth, it has been said, knowledge is power, in the outer solar
system, power is knowledge.

Data transmission rates are proportional to transmitter power, all other
things being equal. A probe equipped with a 30-kW nuclear reactor would return
100 times as much data from the outer solar system as a conventional mission
equipped with a standard 300-W RTG. And returning data is what a science mis-
sion is all about. Equipped with such a power supply, an outer solar system probe
could use multi-kilowatt transmitters, akin to those now employed by the U.S.

Post-text tasks.

1. Find the sentences with the Infinitives and translate them.

2. Write out of the article 20 examples of word-building, translate
them.

Pretext task.
Make lexical and grammatical analysis of the article below.
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TRIPLE GATE DOUBLE PLAY

By the end of the decade, you may be talking to your computer, which
will understand you and obey. But such features will require much more capable
ICs. To this end, most of the semiconductor industry is turning toward three-
dimensional, multi-gate transistor structures that can be smaller, more tightly
packed on ICs, and probably faster, too, than the planar, single-gate structures of
the last 25 years.

Intel Corp. is forging ahead. Robert Chau, its director of transistor re-
search, described a transistor with three gates at the International Conference on
Solid State Devices and Materials held 17-20 September in Nagoya, Japan. Intel
claims that it is the first such triple-gate device and that, when fully on, its drive
current is the highest reported for any nonplanar CMOS device.

The tri-gate device is a bit like the FInFET transistor, a 3-D, double-gate
device. Both transistors are made by etching the top silicon layer of a silicon-on-
insulator wafer to form a narrow vertical silicon fin that sticks up from the wafer
surface. This fin becomes the transistor's silicon body: it is the channel through
which charge carriers flow between source and drain when the device is on.

The gate is formed by depositing and patterning a polysilicon layer so that
It covers the oxide-coated silicon body on top and both sides, giving it, in effect,
three gates for the price of one. The FInFET, in contrast, has a gate on each side
of the fin but none on top.

A key feature of the tri-gate device is that it can be fully depleted — a low
voltage applied to the gate can force all majority charge carriers out of the sili-
con body. Full depletion significantly reduces the conduction between the
source and the drain when the device is off, slashing off-state leakage current
and reducing overall power consumption.

Gerald Marcyk, Intel's director of components research, told Spectrum
that Intel may use the tri-gate devices in products by the end of the decade — just
in time for you to talk to your computer and have it answer you back.

Pretext task.
Match the title and the content of the article.
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A SECOND WIND FOR RED-LASER DVD TECHNOLOGY?

Din-ping Tsai, a physicist at the National Taiwan University (NTU) in
Taipei, claims to have proved in principle that his novel adaptation of red-laser
technology will make possible superdense DVDs with 100 GB of information —
more than 20 times the density of the 4.7-GB red-laser disks currently on the
market and four times the density of the first-generation blue-laser disks gener-
ally expected to supplant red-laser technology in a few years.

Tsai says the concept depends on exploiting near-field optical effects oc-
curring at distances shorter than a wavelength. Near-field effects allow light to
behave as if it had a much shorter wavelength, but they are extremely sensitive
to minute changes in distance from the light source. Previously, attempts to use
the effect focused on ways to keep the disk drive's laser very close to the disk
with very high precision.

Tsai's team coats a regular DVD or CD with two extra layers: a transpa-
rent spacing medium above the recording layer and, on top of that, a "near-field
active" layer in which near-field effects come into play when reading from or
writing to the disk. The spacing layer finesses the problem of how to keep the
light source in constant relation to the targets. The upshot is that pits as small as
100 nm in diameter can be written and read, as compared to 400 nm on today's
DVDs and 900 nm on CDs.

Members of Tsai's team delivered academic papers describing the system
at conferences last summer, and at the beginning of August NTU received a
five-year NT $166 million grant from Taiwan's Ministry of Economic Affairs
and NT $22.5 million from the National Science Council — US $5.5 million in
all — to pursue work on recording technologies using nano-optics and nanomag-
netics. Taiwan's Ritek Corp., the world's largest maker of optical disks, has sup-
ported the team's work and currently is moving it from laboratory to factory to
evaluate its potential for mass production.

Pretext tasks.

1. Find in the articles sentences with a) Infinitives and b) Complex
sentences without Conjunctions. Translate them.

2. Write out adverbs and translate them.
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SMILE FOR THE CELLPHONE

If you're looking for a basic cellphone, you probably won't be interested in
many of the models that throw in cameras, PDAs, games — nearly everything but
the kitchen sink. But if you're an early adopter or gadget lover, read on.

The T68i, from Sony Ericsson (Research Triangle Park, N.C.), one of the
first offspring of the joint venture of the two consumer electronics giants, is also
one of the first camera-cellphones available. It often takes better images than it
can display on the phone's LCD screen, although it can instantly send those bet-
ter images over the phone's e-mail service to any e-mail account that accepts at-
tachments.

| used a T68i for several weeks last summer and was generally impressed
with its colorful palette of cutting-edge features that draw on both Sony's multi-
media muscle and Ericsson's GSM (global system for mobile communications)
phone prowess. A wireless access protocol (WAP) Internet browser, plus multi-
media messaging service (MMS) capability, as well as features associated with
the optional snap-on digital camera, expand the phone's abilities beyond the
routine task of simple voice calling.

Early adopters will need patience, though. Technology at the cutting edge
does not always work as it should, and spotty cellphone networks outside major
metropolitan areas limit, and even preclude, some services.

In my trials of the T68i, for example, | could never get AOL Instant Mes-
senger up and running. And the tiny buttons on the phone's keypad will prove
difficult for some users. On the other hand, the speech recognition abilities for
voice dialing and composing short messages are impressive, and that is a help.

It's a phone...

In the United States, the hardware for GSM cellphones is here, but the
networks are not yet fully ready to support it. The phone I tried out was set up
for iStream, the always-on GPRS (general packet radio service) feature from T-
Mobile (formerly Voice Stream, a U.S. service provider). Users of the iStream
service receive news, flight schedules, stock quotes, AOL Instant Messenger,
and restaurant reviews on their cellphones.
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For me, connecting to the wireless service depended largely on where |
happened to be. | connected nearly every time from my home about 50 km from
New York City, but on a trip to St. Louis, Mo., only about two-thirds of the calls
| placed there connected.

Still, the T68i is first and foremost a cellphone, and as a voice communi-
cator it is quite admirable. For the most part, voice calls were clear and suffered
from none of the echo-like effects inflicted by some cellular phones and net-
works.

At a svelte 100 by 46 by 20 mm and 84 grams, the phone is small and
light enough to fit easily into a shirt pocket, and it also tits comfortably in the
hand. Some users, though, may find entering text and numbers difficult. It was a
bit challenging for me to punch keys, despite my smallish hands (1 wear a ladies
medium golf glove). Tricky maneuvers requiring simultaneous presses — for en-
tering punctuation keys for e-mail addresses, for instance — weren't easy. It
would no doubt be vexing for someone with larger hands to navigate all the fea-
tures.

The display of the Sony Ericsson 763 cellphone doubles as the viewfind-
er for the optional digital camera that snaps onto the bottom of the phone. Its
shutter button is visible on the right, while its lens is hidden on the far side.

...and a camera

The optional CommuniCam digital camera snaps 10" on to the bottom of
the phone and you'll definitely want to pay US $150 for it (the phone itself is ex-
pected to sell for about $199 with activation). Roughly the size of a matchbox, the
minicam has a single button that shoots pictures in various resolutions from 80 by
60 to 640 by 480. By design, the former yields small files for multimedia messag-
ing. To succeed in sending an MMS, though, the recipient needs to have a phone
with multimedia messaging, too. Not many people do so, instead, Sony Ericsson
recommends sending pics to an e-mail account.

Pretext tasks.

1. Determine if there are some other problems in the article that are
not revealed by the headline.

2. Make a list of key-words.
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MICROARRAYS REVEAL GENE ACTIVITY

Decoding the human genome is just the beginning. "Next we must learn
how genes are switched on and off and how they work and interact," said Claus
Bertram, director of the Institute for Human Genetics, University of Heidelberg,
Germany. The idea is to study the activity of genes before and after something
has been done to their cells — say, a drug has been added or the cells irradiated.

The development of machines smaller and cheaper than the ones used cur-
rently in big and well-funded laboratories plays a role here. For example, at around
US $53 000, the GMS 417 arrayer from Genetic Microsystems Inc., Woburn,
Mass., is within the afford-ability range of relatively small research facilities, which
can devote the smaller machines to individual projects.

The arrayer relies on a DNA chip, or array, basically a glass microscope
slide roughly 25 by 75 mm in area. On this slide thousands of droplets of DNA
fragments can be placed. Fabricated chemically, these are short pieces of single-
stranded DNA containing parts of the genes under study, — they are not in the
typical double-stranded form where every base in a sequence has an opposing
partner.

Extracts then made from the original "untainted" cells also contain single-
stranded copies of the DNA. Rather as in sequence analysis, researchers couple
fluorescent dyes to these DNA copies.

The next step is to lay the dye-marked cell extract on top of the chip.
When the bases on the DNA chip and their matching bases in the cell extract
make contact, they form double strands of DNA. After a rinsing process, only
these double strands of fluorescent-marked DNA copies remain on the slide.

A view through a microscope reveals a fluorescent mosaic of spots, each
representing a matched pair of genetic strands. Their colors indicate what bases
have joined. Today no one need stare through a microscope counting spots and
noting their color. Instead, a laser scanner reads the mosaic and passes the data
on to a computer, whose algorithms may eventually answer a question such as
which genes have been switched to a new state by a certain added drug.

Progress has been made in miniaturizing the underlying chemistry — the
spots on a DNA chip and the spaces in between are 50-300 urn across. But the
cost of the laser scanning equipment is steep. Hoping to both reduce costs and
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improve performance, Genetic MicroSystems last year introduced a new laser-
based GMS 418 Array Scanner to work with its GMS 417 Arrayer. The $60 000
system's focused laser beam is scanned by means of an oscillating lens weighing
a fraction of a gram, while a motor moves the stage holding the slide. The "fly-
ing objective" microscope can scan a 22-by-75-mm slide in about four minutes
with 10-um resolution.

"This concept is extremely attractive for capturing a high-resolution im-
age of a large field of view such as a DNA array," explained Jean Montagu, the
company's chairman and president.

A more elegant way to detect the double-stranded DNA on the chip relies
on direct electronic detection, under study by Rainer Hintsche at the Fraunhofer
Institute for Silicon Technology, Itzehoe, Germany. Since the DNA bases are
charged molecules, the electric field surrounding them changes as the cellular
extract is added to the chip and as some bases move from single- to double-
stranded DNA.. This change can be detected by microcapacitors attached to the
chip, with the magnitude of the effect depending on the base pair. The use of a
laser scanner would be unnecessary.

"This procedure would really merge DNA chip technology with electron-
ics and make a pocket-sized machine possible," noted Jorg Hoheisel, a research-
er at the German Cancer Research Center, Heidelberg.

Others are also developing better and cheaper ways to prepare the single-
strand DNA chips. The market leader in such chips — that is, the glass slides to
which DNA is already attached — is the GeneChip from Affymetrix Inc., a Santa
Clara, Calif., equipment maker that recently acquired Genetic MicroSystems.
Affymetrix relies on photolithography techniques borrowed from semiconductor
fabrication. Instead of putting down circuit patterns, the photosensitive technol-
ogy deposits DNA strands and then defines them in tiny spots of material.

The arrayer from Genetic MicroSystems lays even smaller amounts on a
DNA chip. It passes a pin down through a film of liquid that contains the frag-
ments and is held by surface tension in an open ring. Packard Instrument Co.,
Meriden, Conn., has developed an ink-jet-like machine for depositing the drop-
lets of DNA fragments. Glass capillary tubes spit out submicroliter volumes un-
der piezoelectric control.
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Post-text tasks.

1. Find the sentences containing the word “one”, determine its func-
tions.

2. Find the sentences with Participle and Participial Constructions and
translate them.

Pretext tasks.
1. Put 2 questions to each part of the article.
2. Find sentences with Passive VVoice and define their tense.

THE ENVIRONMENTAL PROTECTION MANAGEMENT
AND POLICIES OF SHANGHAI

a. Enforce the Establishment of Environmental Protection Institutes and
Strengthen Environment Monitoring System

In 1979 the Shanghai Municipal Bureau of Environmental Protection was
set up to take the responsibility of environmental protection affairs. Later on,
specified environmental organizations and divisions have been established in
some districts, counties, industrial bureau and plants which are responsible for
heavy pollution. In this way, a three — level network of environment manage-
ment was formed in which specialists from various disciplines work together to
practice administration, scientific research and public education. At the same
time based on the 'Environmental Protection Law of the People' s Republic of
China', Shanghai has also issued the ' Temporary Measures for Preventing Envi-
ronmental Pollution in Shanghai’, the 'Regulations of Charges and Penalty for
Discharging wastes in Shanghai' and some other regional legislations and audi-
tion actions. In the recent years, further efforts have been made to enforce envi-
ronmental protection law. Nowadays, for any new construction projects, it is sti-
pulated that environmental protection facilities be designed, constructed and put
into use 'synchronously'. Otherwise the projects would not be ratified. Besides,
heavy penalty charges have been legislated towards the factories which dis-
charge industrial refuse or waste water. Actions, the sense of environmental pro-
tection could be established among the public.

b. Attract More Investment on Processing Waste Water
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Industries like dying, leather processing, paper, food and chemistry, all
produce huge amount of waste water. Local regulations require that these indus-
try sectors increase their investment on waste water treatment, with an emphasis
on the recovery of useful components and the recycling of water. Under supervi-
sion, 218 factories have now got the permission to discharge wastes in an ac-
ceptable way. A programme entitled “"Comprehensive Studies on the Schemes
Concerning the Recovery of Huang Pu River" was listed as one of the key re-
search projects for the 1981 — 1985 development plan. Headed by the Municipal
Bureau of Environmental Protection, more than one thousand of specialists from
hundreds of different units joined the programme which lasted for about 4 years
and cost 5 million yuan. A lot of firsthand data have been accumulated and a set
of proposals been put forward. This surely has laid a found basis for the recov-
ery of the river. In the past several years, the central government and Shanghai
Municipal Government have invested several billion yuan to improve water
quality, and some progresses have already been made.

c. Improve the Energy Consumption Efficiency and Introduce Central
Heat Supply System in Some Areas to Ameliorate Air Quality

Shanghai is an advanced industrial city in China. In 1985 its energy con-
sumption efficiency was 34 %, yet far behind that of western industrialized
countries. To improve the energy consumption efficiency, the most important
task is to innovate the large number of industrial boilers and furnaces which are
widely spread. The Municipal Government require that in some factory — in-
tensed areas, central heat supply system be introduced before the end of 1995.
Now in districts like Yang Pu and Nan Shi, central heat supply is practically in
use, and similar systems are under planning in other districts. In Pu Dong new
area, special emphasis have been put to build central heat supply system or
thermoelectrical system right at its first developing phase. It's expected that air
quality in the new areas would prove to be essentially satisfactory. At the same
time, factories are urged to invest more money on the innovation of their boilers
and furnaces, to facilitate desulfurizing and smoke removal equipment, and to
increase energy consumption efficiency. It is also under consideration that be-
fore the end of 1995, the 0.9 million family — used furnaces would be replaced,
and gas supply rate be increased from the present 60 % to 80 %, and to 100 %
by the end of last century.
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d. Build More 'Quiet Areas' and Reduce Noise in the City

Under persistent efforts in the recent years, a number of 'quiet areas' have
been built. At the same time, international cooperations on noise control are
promoted to make this city a better residential one.

With the development of economic reform, especially the opening of Pu
Dong new area, the Municipal Government of Shanghai now pays a lot of atten-
tion to the environmental protection issues. It is desired that a favorable condi-
tion could be achieved to attract more foreign investment.

Post-text tasks.

1.  Write out of the article 20 words with suffixes and define what part
of speech they are.

2. What are the four main problems Shanghai management face with.

Pretext task.
Determine core sentence of each paragraph.

AIR CLEANING EQUIPMENT

Clean air is an essential requirement for today's manufacturing industries:
Not only do the factory staff demand a clean healthy working environment, but
the law in the form of COSHH regulations enforces it.

Horizon International is a Bristol based manufacturer of the '‘Smog-Eater'
range of air cleaning equipment. The equipment is designed for applications in
virtually all forms of industry e.g. mechanical engineering, electrical engineer-
ing, electronics, foundries, rubber, plastics and textile. Most industries create
some form of air-pollution which has to be removed and collected.

The 'Smog-Eater' range includes mobile units which can be easily
wheeled to the source of air pollution, units for free hanging to provide a general
clean up of a workshop atmosphere, wall mounted units and units for inserting
into ductwork systems. All units can be provided with automatic cleaning where
necessary.

The 'Smog-Eater' range can filter down to particles as small as 0.01 mi-
crons in particle size with efficiencies as high as 99 %. The 'Smog-Eater' is pro-
vided with an electrostatic two stage precipitator fiber and requires periodic
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cleaning, not replacement. Power consumption is extremely low and units are
available for all voltages.

The model SE.44 'Smog-Eater' unit can be connected to ductwork termi-
nating with hoods, canopies, fume extraction arms etc. Alternatively it can be
suspended from roof steelwork to provide a general clean up of the workshop
atmosphere.

The Horizon Filt-0-Bench can be manufactured either mobile or static and
Is a combined work bench with inbuilt fume and dust extraction. Standard sizes
are available and purpose built units to any size can be provided. The Filt-O-
Bench' incorporates a work light and a heavy duty bench top through which dust
and fumes are extracted down into the extraction/filtration unit. Handing of
access doors etc can be built in order to suit any site condition.

Pretext tasks.

1. Choose 5-6 sentences from each of the subsections of the following
article to cover the content of them.

2. Write out of the article key-words.

MICROPROCESSOR APPLICATION: A LESS SOPHISTICATED AP-
PROACH

There is a widespread appreciation for the impact of data processing by
digital computers, which profoundly touches so many aspects of life today. The
rapid development and application of the digital computer has indeed been one
of the most dramatic achievements of technology. Digital methods of manage-
ment and manipulation of information at very high speed with digital computer
operating systems give access to solutions of problems so vast and so intricate as
to have been simply inconceivable before their advent.

The unique capability of the digital computer operating system to solve
complex problems in a timely way justifies the necessarily enormous expendi-
tures for its development and its services. These high costs have largely re-
stricted the application of computer methods to tasks which could justify the
fees by efficient use of the full capability of the computer operating system.
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The microprocessor offers the means to relieve this cost constraint in the
use of digital methods for problems of smaller scope. It is a revolutionary tool
by virtue of the fact that it incorporates the potential performance of at least the
lower end of the minicomputer line and yet, as a component, it has a cost so low
that its use can be justified in applications requiring only a small fraction of its
capability. Moreover, while the application of complete computer systems, not
to mention their design and construction, has been largely and properly left in
the hands of a professional cadre of specialists, the microprocessor, intelligently
used, can be an effective tool in the hands of the reasonably talented amateur.

This suggestion is not to denigrate the need for professional attentions in
major computer problems. (The microprocessor has grown out of computer
technology, and it reflects the complexity and sophistication of that field.) It is
rather to state that the microprocessor offers, incrementally and at low cost, digi-
tal management and manipulative capability which can be understood and im-
plemented, for simple problems, by nonspecialists. Applications in which use of
the full range of even the minicomputer is contemplated are probably still served
best by the engagement of professional technologists. The rare amateur who
succeeds in such an application will, himself, have become an expert, at the ex-
pense of a considerable effort.

In this article | view uses of microprocessors as elements of instrument
systems or to facilitate individual experiments. Of course, the instrument or ex-
periment contemplated must succeed on its own merits; designs including mi-
croprocessors do not automatically guarantee superior performance. Indeed, be-
cause of the programmed nature of microprocessor operation, the experiment or
instrument designer must exercise considerable care in planning and specifica-
tion to avoid constraints that would be inconvenient in later operation.

Another Description of the Microprocessor and Its Operation

All descriptions of the microprocessor inevitably tend to illuminate its
role as a potential element of a computer system. The computer role is delibe-
rately de-emphasized here in favor of such descriptors as controller and data
manager.

The microprocessor is a digital electronic device of considerable complex-
ity in which electrical current pathways are suceptible to controlled switching. It
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is designed to operate cyclically in such a way that during a cycle, data are (elec-
trically) abstracted from one or more sources, manipulated by an arithmetic log-
ic unit, and then distributed to one or more destinations, these steps of the cycle
being under control of a prescribed control regimen called an instruction. The
data are represented in this process as ordered sequences of binary statements.
The binary nature of each statement, commonly called a bit, is conventionally
conceptualized by word pairs such as false, true; off, on; or zero, one; and the
ordered sequences are connoted as words or as (binary) numbers. The data
themselves can be as diverse as definition allows.

Implicit in the utility of the data is some means for their temporary or
permanent storage. Storage can be accommodated in registers, either external or
internal to the microprocessor. A single register is a component possessing an
ordered number of cells, each of which is capable of reflecting a binary state-
ment in such a way that the statement can be entered or abstracted at will. The
order of the cells in the register and the identity, or address, of the register itself
preserve the identity of the data.

The microprocessor system, either internally or externally, is provided
with several special purpose registers in addition to general purpose registers for
data storage. The control regimen or instruction for each cycle of operation is
impressed on a first special register, called the instruction register, in the form of
an ordered sequence of binary statements — that is, an instruction word. A
second special register is called the program register. This register contains a bi-
nary number which identifies the location from which an instruction, or occasio-
nally other information, is to be drawn.

In addition to executing a cycle prescribed by the instruction word, the
microprocessor system facilitates the execution of a sequence of instructions by
adjusting the content of its program register, thereby calling for another instruc-
tion. Figure illustrates this operation, showing three successive cycles. The set of
instructions, called the program, shown in the left-hand column of Fig. actually
governs the events taking place in the microprocessor. These events, shown in
the center column, include the step of adjusting the program register which
points to the address of the next instruction. The complete collection of instruc-
tions for operating the microprocessor is called the program. The microproces-
sor cycles shown are numbered in the sequence P, P + 1, P + 2. It is quite natu-

124



ral to assign addresses in the program as sequential numbers as well, and to in-
terpret the content of the program register as a multiple-digit binary number.
The most usual adjustment of the program register then, is to increment this
number by one. (It should be noted that an instruction may direct the micropro-
cessor to treat the next program address as the location of a data source rather
than an instruction, and another may direct the entry of a non-serial address
pointer in the program register.)

In summary, the microprocessor is an example of a stored-program de-
vice; it can proceed autonomously through a sequence of operations, selecting,
manipulating, and distributing data in accordance with a previously stored plan
or program. It can perform its function rapidly; cycle times are typically from 1
to 20 usec.

Evolution of a Simple System Using a Microprocessor Well Below Its
Capacity

The following paragraphs describe the incorporation of a variety of func-
tions into an imaginary instrument by the use of a microprocessor. Actual devel-
opment of a system provided with such a set of functions should be undertaken
as a whole rather than by the steps that are serialized here for illustrative purpos-
es.

Keyboard and display. The imaginary instrument will involve interaction
with an operator; it will require inputs from the operator, and it will display cer-
tain responses to these inputs and its own eoperation. The growing popularity of
keyboard entry and alphanumeric display suggests selection of this method to
interface the instrument to the operator. The first function of the microprocessor,
under control of a stored program, is to accept keyboard entries and to output
these, and possibly other information, to a display.

The operation of a microprocessor lends itself naturally to this function.
The operator's keyboard can be treated as a data source and the display as a des-
tination. Successive access to source and destination requires control by a re-
peated sequence of program instruction steps. Particular requirements of the dis-
play device may necessitate the use of manipulative as well as distributive in-
structions.
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Implementation of the keyboard-to-display function is shown diagram-
matically in Fig. A word of explanation is required for the blocks in Fig. marked
"memory." Memories are generally external to the microprocessors and consist
of large numbers of registers or other word storage devices, each having a
unique address susceptible to call from the microprocessor's program register
output. The read only memory, ROM, acts exclusively as a source of instruc-
tions and data, being loaded with the proper sequence of words. The random
access memory, RAM, can act both as a data destination and as a source to re-
call data previously deposited.

DATA ARITHMETIC DATA DES-
SOURCE LOGIC UNIT |[—*| TINATION
CONTROL
REGIMEN

Fig. 4.1. Schematic representation of a data flow cycle in a microprocessor

Operation begins with an instruction in the ROM which directs the pro-
cessor to "read" the first entry from the keyboard. When the entry is received the
microprocessor must perform the equivalent of the following steps:

1) Retain the entry in temporary storage, for example, the RAM.

2) Assign a location for the entry on the display.

3) Retain this assignment paired with the entry itself in temporary storage.

4) Manipulate the entry to conform with a code appropriate to the display.

5) Deposit the coded entry in the assigned display location.

Many displays are volatile, and in this case the last operation must be re-
peated at a rate compatible with visual persistence (about 30 sec™). As the suc-
cessive keyboard entries are directed to the display, each must be updated in its
turn at this rate, and to accommodate this requirement the microprocessor must
rapidly generate an elaborate sequence of data to deliver to the display.

Fortunately the system can be organized to do just this. One simple me-
thod is to have the microprocessor arrange data matrix in a block of the RAM
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such that its addresses are in a one-to-o0 correspondence with locations on the is
play. This display "mirror" is built relatively slowly by entries from the opera-
tor's keyboard, as required, and rapidly scanned serially by the microprocessor
to provide the continuous complex (but almost mindlessly repetitive) data
stream required by the display.

A cathode-ray tube with a conventional television raster is a popular dis-
play device. The data stream, encoded by the microprocessor according to a
stored program in the ROM, can be made to accommodate the image dissection
of timing requirements of the raster. Factory encoded character generating RON
are even available, at low cost, for this purpose, relieving the instrument design-
er of the chore of generating the codes.

While the function described above does not significantly tax the operat-
Ing sophistication of the microprocessor and the rate of data entry from key-
board is extremely slow by microprocessor standards, the continuous update of
the display screen will burden microprocessor to the point that no other func-
tions can be accommodated. The difficulty can be relieved by augment the sys-
tem of with special purpose hardware which, standing alone, can convert the
contents of the RAM display data matrix block into the data stream required by
the display. This augmentation is shown schematically in Fig. Access to the
shared display RAM invoked occasionally for data entry by the microprocessor
and continuously by the dissected image generator for display updating. To pre-
vent ambiguity, access to the shared RAM address is normally continuous from
the dissected image generator, but is preempted by the microprocessor whenever
the latter is required to enter data. This arrangement for priority of access per-
mits completely asynchronous operation of microprocessor and display. With
the hardware augmentation in the system of Fig. 2, the microprocessor is grossly
underemployed, and other functions can be accommodated.

Instrument control and data acquisition. Since the function of writing to a
display, by itself, is not an adequate operator-instrument interface, "the excess
capacity of the microprocessor can be turned to good use in performing the addi-
tional tasks of instrument control and data acquisition. Instrument operating
programs and operating parameters can be stored in the ROM, and instrument
output, converted to digital words, can be read and stored in an orderly way in
the RAM. The use of the keyboard and display can be merged with these tasks.

127



With the keyboard, the operator can access the microprocessor to select operat-
ing programs and parameters for a desired instrument cycle. Under control of
the selected operating program, the microprocessor can also be directed to ac-
cept progressive and final results from the instrument, to format these results,
and to enter selected results on the display.

An implementation of this more complicated operation is shown schemat-
ically in Fig. Data paths to and from the instrument and an additional RAM have
been added, and the ROM must be considerably expanded to accommodate the
new tasks required of the system. The utility of the system is dependent on the
care and imagination exercised in the hardware and operating program design,
and the burdens and benefits of microprocessor use are most sharply focused in
the design process.

In terms of their hardware needs, instruments require input intermittently
or continuously, and they generate outputs which must be accepted to formulate
results. The inputs and outputs may cover a variety of physical quantities, not
necessarily electrical in expression, and generally analog in nature. Since the
microprocessor is digital and electrical, transducers are generally required to
convert data to appropriate form in either direction. The transducers adjacent to
the instrument are likely to be analog in character and may relate electrical le-
vels to other physical quantities. The ones adjacent to the microprocessor ac-
commodate analog-to-digital and digital-to-analog conversion (ADC and DAC).

Devices to accomplish a wide variety of conversions are readily available
on the commercial market, specified with reasonable intelligibility. In digital
parlance, the precision of a device is usually specified in bits, each bit
representing a power of 2. Thus 8-bit precision represents a resolution of 1 in 2°
or 1 in 256. Other specifications include speed of conversion, absolute accuracy,
range, and so forth.

Data transfers are negotiated one word at a time. The width of the word
(in bits) is determined by the data paths; the data paths into and out of most mi-
croprocessors are 8-bits wide; although other widths may exist in other parts of
the system. (This constraint does not limit the precision of the data, since more
than one word may be used to transfer a particular element of information if
greater precision is required.)
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Each of the functions to be controlled and each of the quantities to be mo-
nitored by the microprocessor must be assigned an individual address. Most mi-
croprocessors boast a number of input and output "ports" which represent the
means to communicate with external devices. In addition, the addressing struc-
ture, usually designated for memory exchanges, can also be used to access a
number of external registers for data communication to and from an instrument.

Equal in importance to the hardware in the use of a microprocessor in an
instrument system is the organization of the operating programs. The designer
must devise through these programs the means to utilize as much of the capabili-
ty of the instrument as possible, to improve the efficiency of its use, and to re-
duce the errors and ambiguity of its results. To do this he must have a thorough
understanding of the operating characteristics of the instrument and the metho-
dology of the measurements made. Once a set of operating procedures has been
established for a desired operating program, the procedures can be reduced to a
chain of operating steps, each of which can be negotiated by the microprocessor
under control of one or more instruction words.

The chain of operating steps can be as elaborate as the instrument re-
quirements dictate. It can branch to alternative lines on the basis of incremental
results. It can be keyed to external parameters such as real time. It can be inter-
rupted temporarily, on demand, for the service of off-line requirements. It can
sense anomalous events and return control to the operator, signaling a diagnosis
of the anomaly it has acquired. The orchestration of this operation is by means
of the flow of instruction words called from the stored operating program by the
microprocessor. Although the reduction of the operating procedures to a set of
instructions is necessarily complicated, it is negotiable, by hand, for simple
problems, and writing the program can be facilitated by design and organiza-
tional aids such as flow diagrams which map the sequence of program steps.

The designer may choose in simple cases, to construct the program in the
instruction code directly understood by the microprocessor. In routines of great-
er extent, coding aids are available which can be accessed by an accumulation of
program statements in a simple formalism called assembly language. The reduc-
tion of these program statements to microprocessor code requires the use of a
program assembler routine residing in a modest computer operating system.
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Programming aids of even greater abstraction are available; however, their use
entails access to specialists and large computer operating systems.

Most instrument operating routines are relatively simple and can be ap-
proached even at the level of microprocessor instruction codes. An example may
be found in the frequently encountered case of observing a dependent variable
quantity as a function of the sweep of a predetermined small interval of an inde-
pendent variable, making observations at uniformly incrementing values of the
independent variable. The procedure is as follows.

1) Begin, set initial and terminal values for independent variable in tem-
porary registers.

2) Set memory (storage) pointer to the head of a one-column data matrix
in the RAM.

3) Acquire the value for the dependent variable.

4) Deposit the value in the data matrix (RAM) address.

5) Increment data matrix address.

6) Increment independent variable.

7) Compare independent variable with its terminal value.

8) Exit if done; else

9) Loop back to step3.

This small procedure is generally embedded in a larger routine which ad-
dresses, for example, the same measurement for a different interval of the inde-
pendent variable. The larger routine itself may be embedded in a still larger pro-
gram which (by keyboard selection) can access this or other routines. As long as
the routines are simple, they may be individually coded with relative ease, and
the collection of routines can be made accessible on selection by a supervisory
portion of the program.

There is no rule other than good sense to proscribe hand coding as the
problems grow larger. At some point — sometimes identified, in the end, by
sheer frustration — the designer will discover that hand coding is too costly in
time and effort. At that point a more formal approach, involving abstract me-
thods of assembling microprocessor instructions with a computer operating sys-
tem, will be clearly indicated.

Specialized instrument controllers. The simple instrument operating rou-
tine whose nine steps were sketched above can be viewed as an advantageous
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use of a microprocessor in many cases. However, where the routine must be
continuously exercised to operate the instrument, it may begin to strain the
throughput capability of the microprocessor. In the interest of under-utilization,
this difficulty can be relieved by the interposition of an instrument controller,
which accepts broader and less frequent control commands from the micropro-
cessor and which accumulates results in such a fashion as to allow delivery to
the microprocessor with integrity of the data.

In accordance with the example mentioned the iterative part of the (inde-
pendent variable) control routine can be managed by the controller with the re-
sultant (independent variable) data being accumulated temporarily within the
controller it self. Transmission of the essentials of these data can then be called
for by the microprocessor after each complete cycle of the routine. With such a
controller, the microprocessor is relieved with the continuous operation of the
instrument and is required only to set the parameters defining the fiducial parts
of the routine and to collect the relevant results.

The controller can frequently be simple as to be amenable to design with
hardwired digital logic, or even with analog circuits and switches. However, the
reader will recognize that the controller, with no other obligations than to carry
out a repetitive cycle of operation, must itself qualify for implementation with
underutilized microprocessor having own ROM and RAM. This subsidiary mi-
croprocessor can then be operated as instrument controller under the supervision
of the primary microprocessor. Interconnection of the two through standard in-
put/output data paths need not pose a difficult problem beyond the avoidance of
possible timing conflicts which might lead to garbled results.

Data management and processing. With the system configured according
to Fig. 3, where the primary microprocessor is underutilized in its function to
respond to keyboard commands, operate the instrument, to accept inst mental
results, and to load the display, there will be capacity remaining to per form the
function of more elaborate management and manipulation of data. The first task
for the microprocessor in this area is perhaps simply one of arranging the data in
a convenient format. Other tasks depend, of course, on the requirements of the
instrument, and the operations described below are mentioned only by way of
example.
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The microprocessor can easily be programmed to sort data by a prescribed
rule; for example, to segregate maxim and minimum values. It can also generate
difference tables and locate turn points. The latter operations are arithmetic and
invoke the computational capability of the microprocessor. Other simple arith-
metic operations might elude generation of moving averages by simple digital
filtering of data.

Even more complex data processing is, of course, possible. However, ela-
borate data processing is difficult to program without the help of programming
aids, and it is advisable to enlist the help of specialists and to review the suitabil-
ity of the microprocessor (compared to a minicomputer operating system) where
the application involves elaborate computations. The use of a microprocessor in
complete imitation of a minicomputer operating system with major data han-
dling peripherals is likely to be more costly and will certainly involve more la-
bor than the use of its model. Notwithstanding this precaution, the microproces-
sor can be employed to remarkable advantage in systems which, superficially,
appear to be very complex.

Judicious distribution of hardware assistance to the microprocessor can
reduce its load, as has been shown by the examples above. In the computational
area, two commonly required functions which, if relegated entirely to the micro-
processor, can burden it excessively and consume inordinate amounts of time
are multiplication and division. A hardware auxiliary for fast multiplication and
division can be devised, either along classical calculator lines or with special
purpose large-scale integration digital components. To use this auxiliary, the mi-
croprocessor simply distributes the multiplier (divisor) and multiplicand (divi-
dend) to the auxiliary device, and then reads the product (quotient) resulting.
The device can be made to operate at such a speed that there need be no hesita-
tion in the entire process.

In the programming area, algorithms have been developed in the technol-
ogy of computer application which can be borrowed for microprocessor use to
speed up and simplify other operations. These are too numerous to permit a
comprehensive list here; however they include such functions as extracting
roots, double precision operations, floating decimal point management, arith-
metic, trigonometric conversions, and exponentiation. In addition, where spe-
cial functions or calibration corrections are required, they may be accessed by
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simple interpolation of tabular entries introduced in blocks of the ROM or
RAM.

Concluding Remarks

Since the microprocessor has been designed, by and large, to provide the
principal part of the central processing unit of a computer, there has been a ten-
dency on the part of vendors and many users to view it exclusively in that func-
tion. Good computers have been and will be constructed with microprocessors.
In the paragraphs above | have tried to convey an alternative view, which perce-
Ives the microprocessor as a component having many features that can be used
individually, and to a considerably lower level than its capacity would allow,
without requiring the expertise of the computer architect. The very low cost of
today's microprocessors and their ability to perform a variety of operations on
digital data in accordance with a preconceived program can justify underutiliza-
tion of their fullest capability.

No specific mention has been made of circuit details or of detailed in-
struction formats or algorithms in programming. Detailed data sheets are availa-
ble for most of the processors offered. These give sufficient descriptions of mi-
croprocessor operating cycles, instruction sets, and other features to allow the
enterprising amateur to develop useful simple systems. Successful use of the de-
vices will often involve their augmentation in the systems with specialized
hardware auxiliaries. These auxiliaries serve to reduce the complexity of the
tasks required of the microprocessor itself.

A final illustration, Fig. 4, shows the advantageous application of a mi-
croprocessor to a portable mass spectrometer which was designed and con-
structed by an amateur oriented to the approach suggested in this article. The
microprocessor used was a first-generation device with a relatively slow duty
cycle, and the system could not have been operated without the several auxilia-
ries shown. The system accommodated several modes of operation based princi-
pally on the monitoring of a number of selected mass peaks and displaying a
processed evolution of their amplitudes in the form of moving average values.
Included in the program were an automatic self-calibration routine and one to
allow sequential scans of the entire mass range of the instrument. The stored
program occupied 1792 words of ROM, and 1024 words of RAM were pro-
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vided, primarily to accommodate variable program and a data matrix for raw
and processed data.

Most of the reference material for microprocessors as devices is in the
form of product release descriptions and manufacturers' data sheets. A useful
summary list of current offerings of manufacturers may be found in one of the
electronic trade journals.

The decision to undertake the design and construction of a nontrivial sys-
tem using a microprocessor is a commitment to a major effort and should be
contemplated with a good deal of circumspection. However, if the system is rea-
sonably confined in scope, the essay can be rewarding and fun.

Post-text tasks.
1. Find in the article Infinitive and translate them.
2. Find 15—-20 chain of Nouns and translate them.

Pretext tasks.

1. Find the sentences containing non-finite forms of the verb. Trans-
late them.

2. Find 10 examples of Passive and 10 examples of chain of Nouns
and translate them.

NEW TECHNOLOGY IMPROVES NITROGEN-REMOVAL
ECONOMICS

A new method of removing nitrogen from natural gas makes production
of limited gas accumulations more economical.

Developed by Engelhard Corp., the process can reduce nitrogen levels to
the 4% typically required by pipelines, while keeping methane at high pressure.
It is economical at 2-50 MMscfd flow rates. A demonstration unit began operat-
ing in Colorado last year.

The Gas Technology Institute estimates that nitrogen contaminates 1-6 %
of US natural gas reserves, and its removal substantially raises natural gas
processing costs. Nitrogen levels greater than 4 % generally must be removed
before gas may enter a pipeline system; therefore, costs and operating require-
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ments can be prohibitive for small-to-mid-size production facilities that use tra-
ditional removal methods.

Nitrogen-removal processes using liquid solvents, adsorption, and cryo-
genic processing are currently available, but all of these methods require recom-
pression of the methane product, which penalizes their economics. Many wells
are shut in rather than brought into production because the cost of removing ni-
trogen for smaller facilities cannot be justified.

A new nitrogen-separation system from Engelhard Corp. overcomes this
problem largely because it removes the contaminant at feed pressures. The new
technology, called "Molecular Gate," can reduce nitrogen levels from about
30 % to the 4 % typically required by pipelines.

Unique adsorbent

The Molecular Gate technology traps nitrogen in a unique adsorbent ma-
terial while letting methane flow through at high pressure.

Unlike traditional adsorbents, the material can be custom-designed to pro-
duce a pore size targeted at size-selective separations.

This is not possible with traditional molecular sieves whose crystal struc-
tures have nonadjustable fixed pore openings. These openings permit the ad-
sorption of molecules through surface attraction. The sieves are used commonly
in gas processing for gas dehydration and include pore sizes of 3 A, 4 A, 5 A,
and 10 A, among others.

In some separations, molecular sieves take advantage of their fixed pore
openings to exclude large molecules from the crystalline structure while permit-
ting the entrance and adsorption of smaller molecules (e.g., dehydration of natu-
ral gas).

Traditional sieves will not separate methane from nitrogen, however, the siz-
es of these two molecules do fall on either side of the available pore sizes.

The Molecular Gate adsorbent for nitrogen separation of natural gas is a
titanium silicate designed with a 3.7-A size. Because nitrogen has a smaller mo-
lecular diameter (3.6 A) than methane 3.8 A), nitrogen can enter the pore and
remove while methane passes through the fixed bed of adsorbent at essentially
the same pressure as the feed.

Pressure swing adsorption
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The new technology is based on the ability of the adsorbent to load a
higher amount of a target molecule at high pressures and release that material at
low pressures. This process, known as pressure swing adsorption, is used widely
in T gas separation in the oil refining, petrochemical, and air separation indus-
tries purifying hydrogen, recovering reactant from vent streams, and producing
enriched oxygen or nitrogen.

Molecular Gate Technology

This principle is applied in a cyclic pressure, during which nitrogen is re-
moved and pipeline-quality product produced. Afterwards, stepwise depressuri-
zation and purging removes the adsorbed nitrogen.

In other words, when the adsorbent is saturated, the system depressurizes,
and an enriched nitrogen off-gas stream is removed from the steam.

The swing between the high adsorption pressure, regeneration at low pres-
sure, and repressurization is completed in rapid cycles that last only a few mi-
nutes, minimizing the adsorbent needed.

Maximizing recovery

Effective upgrading of natural gas requires a high recovery of methane
and other hydrocarbons. Some methane losses with the rejected nitrogen are un-
avoidable in the PSA process, although the cycle design and recycle to the feed
of a methane-rich stream minimize losses from the system.

Molecular Gate technology maximizes methane recovery at lower feed
temperatures — typically 80-100° F. This is because nitrogen is weakly ad-
sorbed. Lower temperatures tend to increase its loading, reducing the adsorbent
required.

The lower temperature does not reduce nitrogen-methane selectivity be-
cause methane does not enter the adsorbent's pores.

The typical pressure range for the system is 100-800 psia, with an opti-
mum 250-600 psia operating pressure. Operations at pressures greater than 300
psia with a feed of 10 % nitrogen and a 4 % pipeline specification result in a 95
% recovery rate.

Because the Molecular Gate system adsorbs the nitrogen, it works most
economically at lower nitrogen concentrations. Typical nitrogen concentrations
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for the system are less than 20%, although higher levels also can be treated. In
general, the level of nitrogen in the feed and the pipeline specification for allow-
able inerts are the most important criteria impacting the methane-recovery rate.

The process incorporates a unique thermal stripping step into the PSA
cycle, wherein each adsorber vessel undergoes a thermal regeneration step once
each day. This effectively increases the workable capacity of the adsorbent and
also allows removal of heavy components that could block pores and decrease
capacity.

In the thermal stripping step, a gas-fired heater heats a portion of the
product methane to about 300° F. This gas passes through an off-line adsorber
vessel and heats and purges the adsorber bed. The heater is relatively small
(about 150,000 btu/MMscfd of feed gas). After the bed is heated, recycling a
portion of the nitrogen-rich tail gas at low pressure cools it.

Feed impurities

Carbon dioxide (CO,) is a small molecule, about 3.3 A in size, that can fit
with in the pore structure of the Molecular Gate adsorbent. Because it is adsorbed
more strongly than nitrogen, CO, is removed by a system designed for nitrogen
removal. Several percent of CO, in the gas can be treated and removed.

In traditional nitrogen rejection units (NRU), an amine solvent removes
CO, to very low levels. Amine systems, widely used in industry for acid gas re-
moval, require significant operator attention and represent added capital costs
for the system as well as operating cost for solvent make-up, power, and heating
and cooling requirements. The overall process is simplified by eliminating the
amine system.

But an amine system would be placed in front of the Molecular Gate sys-
tem to remove hydrogen sulfide (H,S) from gas streams containing that impuri-
ty. This placement removes the H,S at its highest partial pressure.

In feeds with both H,S anch CO,, an amine solvent selective to H,S
should be used. This approach allows most CO, (about two thirds) to pass
through the amine solvent system and into the Molecular Gate unit where it is
removed by the adsorbent. In this approach, the amine system produces a rich
H,S stream with minimal CO, dilution.
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The system can also remove oxygen at the same removal rate as nitrogen.
Oxygen removal reduces safety or corrosion concerns for the downstream systems.

Pilot tests

The Molecular Gate system for nitrogen-methane separation has been op-
timized in several pilot plants using simulated feed compositions. Pilot-plant
performance parameters were mapped and the process cycles refined.

Adsorbent life studies, starting in 1998, have used a small-scale, cyclic
life-test unit. This unit has two independent adsorbent beds, one of 1-in. diame-
ter and the second of 3-in. diameter. The unit processes glycol-dehydrated well-
head gas with 45 % nitrogen from the Petrolia field in Texas.

The data from the unit have been consistent. Regularly conducted perfor-
mance tests and offline evaluation of the adsorbent's crystal structure indicate no
change.

In other services, PSA systems commonly operate for many years, indeed
sometimes decades, without adsorbent deactivation. There is no reason, there-
fore, to believe this adsorbent will behave any differently.

In the field

Since August 2000, a Molecular Gate demonstration system has been up-
grading natural gas at Tom Brown Inc.'s Hamilton Creek natural gas production
facility in Colorado.

The gas, which contains 15-18 % nitrogen at the wellhead, is reduced to
3-5 % nitrogen in order to meet local pipeline specifications.

The product purity can be set by the operator. After upgrading, the gas en-
ters a local pipeline.

The feed source is from several wells and varies with the wells in opera-
tion. To handle these variations, the unit cycle time or feed rate is slightly ad-
justed.

The flow rate and feed-product purities can be used to adjust operating pa-
rameters to maintain product inert specifications while maximizing production
rates.

The unit at Hamilton Creek includes an up-front, three-bed, heavy hydro-
carbon-recovery system that adsorbs the small quantity of C4+ in the feed.
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The operator purges the unit with product methane from the nitrogen-
rejection section that reintroduces the C,+ back into the methane product, reco-
vering the heating value of the heavy components. In most lean feeds, such a
heavy hydrocarbon recovery system is not required or is not economical.

The main Molecular Gate system is a nine-bed cycle. Peripheral equip-
ment includes a vacuum blower, recycle compressor to maximize recovery rate,
electric heater, and nitrogen cooling recirculation equipment. All the equipment
for this system is mounted on a single skid measuring 8 by 25 ft. An adja-
cent trailer houses the control system for the operation.

The pumper responsible for overseeing the wells at Hamilton Creek also
Is responsible for the operation and of the Molecular Gate system. During nor-
mal daily visit to the wells, he reviews a checklist on the operation of the sys-
tem, which generally takes less than 1 hr. This daily visit is all that is needed for
normal operation.

The Hamilton Creek unit also has equipment for remote monitoring and
operation of the Molecular Gate system. A remote CRT can be linked via mod-
em to the control system and transmit the same information to the operator's of-
fice available at the site.

Design, operation

All Molecular Gate systems are of complex design and are shop fabri-
cated. Appropriate feed sources for nitrogen-rejection applications include well-
head gas, nature after NGL recovery, associated gas, down gas from expired oll
wells, coal-seam gas.

Skid-mounting reduces installation costs; it typically results in installation
costs being less than 10 % of the equipment costs.

Operating costs are low because system can run unattended, a major ad-
vantage over traditional methods of nitrogen removal that require a 1 degree of
operator attention. The system can be automatically adjusted to the changes of
feed rate highly.

Although the separation of nitrogen and methane for natural gas is the ad-
vanced application of Molecular technology, the range of possible separations is
substantial.

Other potential applications include H,S enrichment (CO, at 3.4 A fro at
3.6 A) and air separation.
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Post-text task. Put 20 questions to cover the content of the article.

Pretext tasks.

1. Find in the article key-words and phases that are symanticaly con-
nected to each other.

2. Analyse Modal verbs and “should” “would”

DIABETIC RETINOPATHY: NEW WAYS TO PREVENT
BLINDNESS

One of the more severe problems encountered by individuals who have
had diabetes for a long time is degradation of vision resulting from diabetic reti-
nopathy. This problem, which was rare 30 years ago, is becoming progressively
more common as improved therapies for diabetes prolong the lives of diabetics.
New results from several studies, however, suggest not only that it may be poss-
ible to retard the progression of visual impairment with currently available ther-
apies, but also that it might be possible to prevent — or at least delay the onset of
— the condition through rigorous control of diabetes.

Retinopathy is a widespread problem. It is observed in about half of those
individuals who have had diabetes for 10 years, three-fourths of those who have
had it for 15 years, and more than 95 percent of those who have had it for 25
years. Although not all those who have diabetic retinopathy suffer visual im-
pairment, the disease is the leading cause of new cases of blindness in the Unit-
ed States among persons between the ages of 20 and 65. Some 48,000 individu-
als in this country are legally blind as the result of it.

Retinopathy results from the diabetes-induced deterioration of tiny blood
vessels in the eye. Similar deterioration of blood vessels occurs throughout the
body and causes disorders of the kidney and other organs. The cause of this de-
terioration is unknown. In the eye, small vessels become leaky and occluded
and, occasionally, new vessels form on the retina. In the more severe form of the
disease, known as proliferative retinopathy, new blood vessels grow on the sur-
face of the retina and protrude into the vitreous, the normally clear, jellylike flu-
id in the center of the eye. Eventually, these vessels rupture and hemorrhage into
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the vitreous. And finally, fibrous scar tissue forms in association with the new
vessels. This tissue may pull on the retina and detach it from the back of the eye.
Proliferative retinopathy occurs in only about 3 to 4 percent of diabetics, but
even so this comes to about 300,000 people in the United States who are sus-
ceptible to blindness from it.

Diabetic retinopathy is difficult to study in the laboratory because there
are very few animal models for it, and these are not entirely satisfactory. One
model of proliferative retinopathy similar to that caused by diabetes has been
developed by Arnall Patz and Chung-Ho Chen of the Johns Hopkins School of
Medicine. They observed that growth of blood vessels (vascularization) in the
retina occurs naturally in puppies during their first 4 weeks after birth. If the
puppies are exposed to an atmosphere of 85 percent oxygen for a 4-day period
during this time, the peripheral vessels in the eye are destroyed, and new vessel
formation begins at the border of the obliterated vessels after the dogs are re-
moved to air.

Chen has found that the total amount of protein dissolved in the vitreous is
closely related to the rate of vascularization in normal development, with the
protein concentration declining to barely detectable amounts as vascularization
nears completion. The new vascularization after exposure to oxygen is preceded
by a sharp increase in the concentration of protein in the vitreous. Patz and Chen
thus speculate that one or more of these proteins may be responsible for the new
growth.

This speculation is supported by other experiments in which Patz, and his
colleagues at Johns Hopkins, Daniel Fin-klestein and Steven Brem, implanted
small malignant tumors in the vitreous. Such tumors have been shown by F. Ju-
dah Folkman and his associates at the Harvard Medical School to release a pro-
tein, named tumor angiogenesis factor or TAF, that stimulates the growth of new
blood vessels toward the tumor. TAF may be similar to the protein observed in
the vitreous of newborn and oxygen-treated puppies. When introduced into the
eye, TAF produces retinal vessel proliferation.

The tumors thus provide another model for proliferative retinopathy. They
also make it possible to study agents that may inhibit the process. Folkman has
found, for example, that a substance extracted from cartilage inhibits TAF. Patz
and his associates speculate that this or a similar inhibitor might block retinal
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vascularization. It might thus be possible, sometime in the future, to find ways to
stimulate the activity of such a natural inhibitor or to develop synthetic agents
that could block the growth of new vessels in the eye.

Another animal model has been developed by Albert E. Renold and his
associates at the Institute of Clinical Biochemistry of the University of Geneva.
They render a special strain of rats diabetic with streptozotocin, an antibiotic
that destroys insulin-secreting cells in the pancreas. They then observe that most
of the rats that survive for as long as 9 months without insulin therapy exhibit
many characteristics of retinopathy. They further find that they can isolate the
retina and, by studying it under a microscope, quantitate many of the physical
changes and correlate them with biochemical changes.

One of their major findings is a marked decrease in the number of mural
cells that line the exterior of blood vessels. They observe a strong correlation be-
tween the extent of loss of mural cells and the concentrations of insulin and glu-
cose in the blood and the volume of urine. This loss of mural cells could produce
structural weakening of small blood vessels and lead to their rupture. Such a loss
of cells was observed in only about half of a group of rats that were diabetic on-
ly 5 months, indicating that the loss is time-related.

Renold has also conducted nutrition studies in which he observed that the
loss of mural cells and of endothelial cells (which form the interior of the ves-
sels) was the greatest in diabetic rats fed diets high in either proteins or carbohy
drates, but substantially lower in rats fed diets high in fats. Further studies of
these effects are in progress.

The importance of diet and the control of metabolic symptoms in the de-
velopment of diabetic retinopathy is particularly apparent in studies conducted
by Ronald L. Engerman and James Blood-worth of the University of Wisconsin
Medical School. They studied dogs made diabetic with another chemical, allox-
an, and found that the dogs consistently developed, within 5 years, retinal le-
sions similar to those in humans. They then studied two groups of diabetic dogs.
One group was given insulin in a conventional manner; nearly all of them died.
The second group was meticulously treated with insulin and a restricted diet to
control their symptoms. The urines of these animals were sugar-free from 25 to
50 percent of the time, whereas those of the first group were never sugar-free.

142



After 5 years, Engerman and Blood-worth found, the dogs on the con-
trolled diet had a sharply reduced number of lesions of the eye, indicating that
control of diabetes could retard the onset of retinopathy. The number of dogs in-
volved in the study was rather small, though, and the effect needs to be studied
in larger groups of animals and in humans. If the results are confirmed, Enger-
man says, it will then be necessary to find better ways to control the concentra-
tion of sugar in the blood. One approach might be the use of artificial pancreases
or transplantation of either pancreases or islets.

There were no therapies available for proliferative diabetic retinopathy
until about 1960. Around that time, Gerd Meyer-Schwickerath of the University
of Essen in West Germany developed the concept of using intense light generat-
ed by a xenon arc lamp to fuse and destroy new capillaries in or on the retina,
thereby preventing them from hemorrhaging. A few years later, Francis L'Ester-
ance, Jr., of Columbia University, Christian Zweng and Hunter Little of the Re-
tinal Group Eye Clinic in Palo Alto, and Patz began using an argon laser for the
same purpose. By 1970, many individual scientists believed that photocoagula-
tion was an effective therapy, but there was no conclusive evidence to prove it.

When the National Eye Institute was formed in 1970, one of its first goals
was to determine the effectiveness of photocoagulation. A large scale clinical
trial was planned and, under the leadership of Matthew D. Davis of the Univer-
sity of Wisconsin Medical School and Genell Knatterud of the University of
Maryland at Baltimore, 1727 patients with diabetic retinopathy were enrolled in
the study at 16 medical centers. To be eligible for the study, a patient had to
have either proliferative retinopathy in one eye or severe nonproliferative reti-
nopathy in both eyes, but still have retained a visual acuity of at least 20/100 in
both eyes.

One eye from each patient was randomly chosen for treatment. This al-
lowed each patient to serve as his own control and maximized the probability
that useful vision would be retained in one eye. The patients were treated ran-
domly with either the xenon arc or the argon laser. All new blood vessels that
were not on the optic disk (the surface of the optic nerve) were destroyed; fur-
thermore, areas of the eye away from the optic disk were treated in a checker-
board pattern on the theory that destruction of partially dead tissues might im-
pede the release of substances that promote growth of new vessels.
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The study is not scheduled to be completed until 1979, but the preliminary
results have been so promising that they were released in April. Among some
470 patients who were studied for at least 2 years after photocoagulation, only
6.4 percent of the treated eyes were found to go blind, whereas 16.3 percent of
the untreated eyes did. The therapy was most effective in patients with any two
of the following three conditions: new vessels on the optic disk, hemorrhaging
into the vitreous, and substantial growth of new vessels. Photocoagulation pro-
duced little improvement in patients who did not have at least two of these
symptoms. Arc and laser treatments were equally effective in preventing blind-
ness, but therapy with the xenon arc produced a some what greater loss of peri-
pheral vision.

The initial results from the study have already been distributed to all oph-
thalmologists in the country. The second eyes of patients in the study are also
now being considered for treatment in those cases where they meet the criteria
suggesting therapy will be effective. Davis warns, however, that photocoagula-
tion is not a panacea for diabetic retinopathy. It treats only the symptoms of the
disease and not the disease itself. New vessels can thus grow in the eye after the
therapy, although many of these can be destroyed by further treatments. It thus
appears that photocoagulation is primarily a stopgap treatment that may only re-
tard the onset of blindness, providing the diabetic with a few more years of use-
ful vision.

Photocoagulation is of little value when vision is already severely im-
paired, and is not possible when the vitreous is severely clouded by hemorrhag-
ing because light cannot pass through it. In some cases, it may be possible to re-
store vision by removing the opaque fluid — an operation known as vitrectomy.
Robert Machemer of the University of Miami has developed a small instrument
(Fig. 1) that cuts away blood vessels in the vitreous, removes the clouded fluid,
and replaces it with a clear saline solution. This technique has shown great
promise, and the National Eye Institute is now enrolling patients in a trial that
will test vitrectomy in much the same fashion that photocoagulation was tested.

The optimum time for performing a vitrectomy has not yet been deter-
mined. It is possible, for example, that allowing a hemorrhage to persist for a
long time might accelerate the growth of fibrous tissues on the retina and thus
irreversibly damage the eye. It is equally possible, however, that the disease
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process in the eye might run its course within a year or so after the onset of se-
vere visual impairment, so that the vessels and hemorrhage could be removed
without fear of their return. Because it is not known which hypothesis is correct,
patients in the study will be divided into two groups. One group will be treated
as soon as possible after the development of severe visual impairment; treatment
of the second group will be delayed for 12 months. Results from this study will
probably not be available for at least 2 years.

Vitrectomy may also be a stopgap solution, since it also treats only symp-
toms. It is thus becoming increasingly clear that more work must be done to
provide a better understanding of the mechanism by which diabetes impairs mi-
crovascular circulation throughout the body and of the basic cause of diabetes.

Post-text task. Put a question to each paragraph of the article.

Pretext tasks.

1. Find chein of Nouns and translate them.

2. Find sentences with “that” and pay attention to their different func-
tions.

ADVANCED STORAGE BATTERIES: PROGRESS, BUT NOT
ELECTRIFYING

Advanced secondary or storage batteries have the potential, as one joke-
ster put it, to meet demands for electricity that fluctuate hourly and seasonly.
Such batteries are also needed to power electric vehicles having a range and ac-
celeration acceptable to the public. At present, advanced batteries that perform
adequately and are cost-effective do not exist for these tasks. A symposium on
advanced battery research held at the Ar-gonne National Laboratory (ANL) near
Chicago in March provided an opportunity to assess the effect of the recent infu-
sion of R & D dollars (see box) as substantial, but widespread availability of
such batteries is still many years away. And, while batteries that operate at high
temperatures continue to receive the most attention, researchers are increasingly
turning to less exotic solutions for near-term batteries.

Instead of relying on older, inefficient steam turbines for load leveling dur-
ing daylight hours and on gas turbines that require a high-grade petroleum fuel for
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peak shaving at times of very high demand, utilities would like to make up the
deficit between the power generated by base load plants that operate continuously
and the instantaneous demand for power by storing electricity generated when not
needed for later use. Load leveling usually refers to providing power ten or more
hours a day, whereas peak shaving refers to satisfying short-term demands, such
as those arising from the use of air conditioners on a summer day.

If the use of electric vehicles became widespread in the United States by
the end of the century, estimated Albert Landgrebe of the Energy Research and
Development Administration, a savings of up to 25 percent of imported oil
could be effected. Electric vehicles would also play a load leveling role for util-
ities insofar as electricity for their use was generated at night. Acceptance of
electric vehicles, however, requires the advent of energy storage devices that can
propel a car at a cost and with a performance approximating that of the internal
combustion engine.

Storage batteries, as an old and proved technology, have been the domi-
nant avenue of investigation for energy storage for both utilities and vehicles.
But the traditional lead-acid battery used for starting, lighting, and ignition of
automobiles, trucks, and buses has not been up to the task of utility load leveling
because it cannot sustain the deep discharge-charge cycles required, and heavy
duty batteries that could function in this way have been too expensive. In ve-
hicles, the large weight of lead-acid batteries prevents enough batteries being
carried to provide a range greater than about 50 miles.

In recent years, researchers have looked to electrochemical cells that op-
erate at temperatures well above ambient (principally lithium-sulfur and sodium-
sulfur couples) to meet both cost and performance goals for utility load leveling
(and more recently peak shaving) and electric vehicle propulsion. Although
there were efforts in the United Kingdom and in the former Soviet Union, re-
search on lithium-sulfur cells were centered in the United States. But major so-
dium-sulfur cell programs are under way in the United Kingdom, France, Ger-
many, and Japan, as well as here in the United States. Moreover, there is rela-
tively little interest anywhere in Europe in batteries for utility load leveling, ap-
parently because there is an abundance of sites for pumped hydroelectric storage
and the Europeans feel that cost goals would be hard to meet.
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Pretext tasks.
1. Detrmine it the healine of the article discloses its problem.
2. Write out of the article key-words (terms) and translate them.

A GOAL OF $20 PER KILOWATT-HOUR

Researchers in the United States believe that storage batteries with a specif-
ic energy of 220 watt-hours per kilogram (1 watt-hour is equal to 3600 joules), a
lifetime of 5 years (one charge-discharge cycle per day), and a cost of $20 per ki-
lowatt-hour could compete economically with gas turbines at recent oil prices or
with pumped hydroelectric storage for load leveling and peak shaving.

In automobiles, achieving this goal for specific energy would enable a
driving range comparable to that of gasoline-powered cars, and a specific power
of 220 watts per kilogram would allow a comparable acceleration. To compete
with internal combustion engines, batteries for vehicle propulsion could cost
somewhat more than $20 per kilowatt-hour and must have a lifetime of 3 years,
according to Elton Cairns of the General Motors Research Laboratories.

The initial enthusiasm for the high-temperature batteries was based in part
on a quantity called the theoretical specific energy, which is calculated from the
free energy of the reaction between anode and cathode materials and the weight
of the reactants. In practice, battery designers feel that, if the battery achieves 20
to 30 percent of the theoretical specific energy, they have done about as well as
they can because all of the components of a battery other than the reactants in
the electrodes add weight without contributing any energy.

For example, the electrodes are composite entities consisting of a reactant
and a current collector. A metal or carbon current collector is needed to support
the reactants which are often in the form of a liquid or other nonrigid body. The
current collector also connects the electrodes to the terminals of the battery. In
order to make the cell as compact as possible, the electrodes are placed quite
close together, so that a separator material that allows ions in the electrolyte to
pass through but prevents the electrodes from short circuiting is needed. If the
cell is hermetically sealed, feedthroughs and seals are required, and if it operates
at a high temperature, insulation is needed.
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For electrochemical cells with a lithium anode and a sulfur cathode, the
theoretical specific energy is 2600 watt-hours per kilogram. Even 10 percent of
this would exceed the required performance, whereas the entire 200 watt-hours
per kilogram theoretically extractable from lead-acid cells would still fall short.

Lithium-sulfur cells operate at temperatures between 400° and 450°C so
that the electrolyte, a eutectic mixture of lithium chloride and potassium chlo-
ride, is molten and hence has a high ionic conductivity. Researchers soon dis-
covered that the liquid sulfur from the cathode was dissolving in the electrolyte,
but it was some time before they overcame this instability by using a solid iron
sulfide compound (either FeS, or FeS) as the cathode. Now generally known as
a lithium-metal sulfide cell, these cells suffer from theoretical specific energies
reduced by factors of 2 and 3, respectively.

Liquid lithium anodes have likewise been subject to degradation due to
loss of lithium, a problem which scientists solved by using solid lithium-
aluminum alloys for the negative electrode, but at the cost of another factor of 2
in the specific energy.

William Walsh of ANL, which has the largest lithium-metal sulfide pro-
gram in the United States, summarized the current status of these cells as pro-
duced in that laboratory. Up from about 30 watt-hours per kilogram 3 years ago,
engineering scale cells with a capacity of 130 ampere-hours and 200 watt-hours
which have specific energies up to 155 watt-hours per kilogram are now being
tested by ANL scientists. Similarly, researchers there have achieved an enhance-
ment of a factor of 10 over the 1974 lifetime in cells with lower specific energies
that have run for 5000 hours and are still going. Unfortunately, specific energy
and lifetime tend to be inversely related.

According to Paul Nelson and Richard lvins of ANL, much of the present
effort there is in cooperating with commercial battery manufacturers to develop
engineering prototype cells, which researchers hope will be ready to test on ve-
hicles in about 2 years.

A number of substantial problems remain to be solved, however, which
involve finding inexpensive, readily available materials that can function in the
highly corrosive environment found in high-temperature lithium-metal sulfide
cells. For example, the favored separator material is boron nitride in the form of
a thin cloth that costs in the neighborhood of $500 per kilogram to make.
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As a result, it now costs about $2000 per kilowatt-hour to make experi-
mental lithium-metal sulfide cells of the new design. High-volume production
could drop the cost to $30 per kilowatt-hour, according to Walsh.

While large-scale production will have the largest effect on the final cost,
technical innovations could also be important. Researchers at Atomics Interna-
tional division of Rockwell International, Canoga Park, California, are enthu-
siastic about the use of lithuim-silicon (Li,Si) anodes, which could raise the spe-
cific energy by 50 percent.

Research in the United States on sodium-sulfur cells is at a slightly lower
funding level than that on lithium-metal sulfide. But, internationally, research on
the sodium-sulfur system receives about twice as much financial support as re-
search on lithium-metal sulfide.

At 750 watt-hours per kilogram, the theoretical specific energy for so-
dium-sulfur is comparable to that of lithium-metal sulfide. In most sodium-
sulfur cells, a solid electrolyte made from a ceramic called beta-alumina (Na,0-
11A1,05) is used. The ceramic requires an operating temperature between 300°
and 400°C in order to increase the sodium ion conductivity of the electrolyte to a
useful level.

Sodium-sulfur systems have at least two advantages over lithium-metal
sulfide. First, there is no question as to the availability of materials, whereas the
availability of lithium has recently been questioned. Second, the solid electrolyte
permits a simpler cell design because it also serves as a separator and as a con-
tainer for one of the liquid electrodes (usually the sodium) and because it pre-
vents self-discharge of the cell.

Post-text tasks

1. Find sentences with “that”, translate them paying attention to its differ-
ent function.

2. Find 10 examples of: a) Passive Voice; b) Chain of Nouns. Translate
them.
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LOOK THROUGH RUSSIAN AND UKRAINIAN ARTICLES. MAKE UP
ABSTRACTS TO THEM IN ENGLISH

«IIPHLIEJIBIIBI» U3 I'AJIAKTUKH

AcTpoHOMaM HalIero KOJUIEKTHBAa yAAJOCh MPUNUTH K HAy4YHO OOOCHO-
BAHHOMY 3aKJIIOUYECHUIO, YTO KOMETBI, aCTEPOUIBI U METEOPHl — «MAJIBIE TEIAY,
JBIDKYIIHMECS] B KOCMHUYECKOM MPOCTPAHCTBE C HEOOBIYHO BBICOKMMH CKOPOCTSI-
MH, — SIBJISIFOTCS PE3YyJIbTATOM TaK Ha3bIBAEMOM dPYNTUBHOM, TO €CTh B3PBIBHOM,
aKTUBHOCTH MHOTOYHMCJIEHHBIX IUJIAHET U MX CIYTHUKOB, OOpallaroniuxcs BO-
kpyr CosHua. Yaaiock Aaxke MOJCUYMTATh OOIIee KOJIMYECTBO BEIECTBA, BbI-
OpOIIIEHHOTO ¢ MOBEPXHOCTHU TUIAHET U WX CITyTHUKOB, — B TpaMMaxX OHO BbIpa-
xaetcs udpoit gecathb ¢ 29 HynsiMU. BblT onpeieNieH CI0AKHBIN MEXaHU3M ATUX
BBIOPOCOB, 3aBUCSIIUX OT OCOOCHHOCTEH JBUKEHUSI CITyTHUKOB BOKPYT IIJIAHET
1 OT MEPUOJIOB UX AKTHMBHOCTH. BBIACHWIOCH TAaK¥XKe€, 4YTO B MPOLECCE pacmaaa
koMeT n3 COJIHEUHOM CHUCTEMBI JTOJDKHBI 00s13aT€IbHO YXOJUTh ra3bl, METEOP-
HBIC YaCTHIbI, @ TAKXKE JAPYTU€ MPOTYKThI U3BEPKEHUN C TOBEPXHOCTH TaK Ha-
3bIBAEMBIX IPOTOIUIAHET — MEPBUYHBIX CIYCTKOB Martepuu. lIpu 3TOoM mones3no
BCIIOMHHTB, YTO B COJIHEYHOM CHUCTEME 3TOT MPOLECC MPOAOIIKAICSI HE MEHEE
YETHIPEX MUJUIAAP/IOB JIET.

[Toxcuersl mokazanu, 4To Macca MIAHET, TO €CTh KOJIMYECTBO UX BEILECT-
Ba, 3HAUYUTEIBLHO MPEBbINIATA CYHIECTBYIOIIYIO celdac. DTO HABEJIO Ha Cle-
OYIOLYI0 MbICTb: COJIHEUHAs] CUCTEMA 3a MUJUIAAP/BI JIET CBOErO CYILIECTBOBA-
HUS YK€ BBIOpOCHIIA B MEXK3BE3/IHOE MPOCTPAHCTBO OrPOMHOE KOJIMYECTBO Be-
1IECTBA. 3HAYUT, U MHOTHE 3Be3/bl Hallell ['alakTHKW MOTJIM, «IIOCTaBIISITh
CBOE BEILIECTBO B KOCMOC. MX «IbLIb» MOTJa mepecekaTh rpaHuilbl chepbl BO3-
nevictBuss CoJIHIIA M, TOCTENIEHHO IpuoOperas BCE OOJBIIYIO CKOPOCThH IO
BIIUSTHUEM €T0 MPUTSHKEHUS, MUAThCS TAJIbIIIE.

KueBckue acTpoHOMBI OOHApYXKWJIM B JOKYMEHTaX, IJI€ OIMKMCHIBAIMCH
TPACKTOPUU METEOPOB, HEOKUJAHHBIC CBeAcHUs. OKa3bIBACTCSA, CKOPOCTh JBU-
KEHUS «MEXK3BE3/IHBIX» YaCTHI[ BJIBOS-BTPOE BBIIIE, YEM OOBIUHBIX, HAXOs-
mMxcs B npeaenax Hameil CoJIHEUHOM CUCTEMBI.

[IpumeuaTenbHa Ccyapba 3TUX «IBUTUHOKY»: BOMAS B TPaHUIBI «cdepbl
BIUsiHUS COJIHIIA, OHM YCKOPSIIOT CBOE JBMXKEHUE — BCTYINAET B JCHCTBUE TIPHU-
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TSOKEHHUE HAIllero CBETUJIa, M TOr/ia Ha 3emiie (PUKCUPYIOTCS 3TH OTPOMHBIE CKO-
POCTH MEK3BE3/IHBIX YACTHULI.

B kHeBCkOM KaTanore «rurnepOOoIMYECKHX» METEOPOB (MHOTME M3 HHX
IOPULIUTA U3 00actu co3Be3us OpUOH) OTpa)karoTCs U 1aBHUE HAOIIOIEHUS ac-
TPOHOMOB, M JIaHHBIE MOCIEAHUX JIeT. Tak OblIa MOATBEPKACHA NpsiMas MaTe-
puanbHas cBA3b Mexay COMHEYHON CUCTEMOH U TaJIEKUMHU 3BE3IHBIMU MUPaMHU.

OTOT pe3ynbTaT 3aHUHTEPECOBAJ TAK)KE XAPHKOBCKHUX ACTPOHOMOB, BO3-
rinaBisieMblx npodeccopom b. KameeBbiM. [IpoBeneHHble 31€Ch HAOIIOIEHUS
npUHECTH JTI000NbITHYI0 HH(popmanmio. M3 80 Thicsy 3aperucTprupoBaHHBIX
y4eHbIMH MeTeOpoB 0k0J0 800 okazanuch «CBEPXOBICTPBIMU» MEXK3BE3IHBIMU
yacTuamu. «l unepooanvyeckue» MeTeopbl — 3aMeYaTeIbHOE OTKPBITUE COBET-
CKHUX acTpOHOMOB. OHO HE TOJBKO MPOAOJDKAECT JaJbHEHIIEE U3yUYEHHUE IBOJIO-
LMY TUIAHETHBIX TEJN, HO W SIBJISETCS OYEPEIIHbIM, BECbMa CBOECOOPA3ZHBIM «OK-
HOM» B MHP 3B€3/l U UX HEBUIHUMBIX IUTAHET. Uepe3 3T0 «OKHO» MBI U MOJIy4aeM
CBEJICHUS O PAa3BUTHM BAXHEUIIINX ITPOLIECCOB B MEK3BE3THOM CpEJIE.

Karanor Mex3Be3IHbIX «IIPUIIEIBLEBY» IM0JCKA3bIBAET HACYIIHYIO HEOO-
XOJIMMOCTh 00JIe€ TIIATEIbHOM M CUCTEMAaTU3UPOBAHHOW OpraHu3aluu pajgnuo-
JIOKAIIMOHHBIX U (QoTorpapuueckux HaOMIONECHUN KaK PeAKHX, CIIOpaJIUYecKuX
METEOPOB, TaK U UX IOTOKOB. Benp HE HCKIIOUYEHA BO3MOXKHOCTh, YTO HEKOTO-
past 10Jsl «TUMEePOOTUYECKUX)» METEOPOB MMEET MPSMOE OTHOUIEHUE K MEK-
3BE3JHBIM UICTOYHUKAM.

Kaxxnas noctynaronas u3 npoctopoB ["anakTuku nHGpopManus He TOJIbKO
CIIOCOOCTBYET pACIIMPEHUIO0 HAIMX 3HAaHWK 0 Bcenennoit Boobme. OHa Takxke
pacKpbIBaeT MOAPOOHOCTH >KM3HU CHUCTEM 3BE3[ U UX IJIAHET, HaXOSIINXCS B
COCTOSIHUH B3pPBIBHOM aKTMBHOCTH. HECOMHEHHO, YTO 3TH CBEIECHMSI MOTYT OKa-
3aThCsl MOJIE3HBIMU TIPU U3YYEHHH 0COOEHHOCTEN oOpa3zoBanus iaHnet CoyHeu-

HOM CHUCTEMBI.
K OBHNIECTBY BE3 OTX0/10B
Orpomnas ropa u3 [I19T®-0yTbuiok. OTKyAa B3SUIMCHh BCE 3TH OYTHUIKHU?

3axBauyeHHbIE KPYrOBOPOTOM KPYMHOMACIITA0OHOTO MPOM3BOJICTBA, MOTpede-

HHA U BBI6paCBIBaHI/I$I MycCopa, MbI OJTHAKIbI OYHYJIUCh U O6H3py>I(I/IJ'H/I, 4qToO II0-
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CJIe/IHUE MYCOpPHBIE CBaJIKM OyIyT 3amoJyiHeHbl yxke uepe3 10 mer. Ckopo fAmo-
HUS OKa)KETCsl OKPBITON CII0EM MyCOpa, KOTOPBIA HEKyAa OyIeT 1eBaTh.

SNOHLBI TOJBPKO HAYMHAKOT MOHUMATh, YTO HEOOXOAMMO MPEANPUHSTH
KaKHe-TO MEpHI JUIsl TOr0, 4YTOOBI IPUOCTAHOBUTH YBEJIMYEHHE 0OBEMOB OTXO0JI0B
Y YCTAaHOBHUTH KOHTPOJIb 3a CTUXUWHBIM POCTOM MyCOpa.

I'opa mnacTukoBbIX OyTBUIOK OblIa COOpaHa Ha 3aBOJE MO yTUIU3aLUU
[IDT®-0yteuiok B mpedekrype Toruru. [IpomblnuieHHbie mOTpeOUTENN I1a-
CTHKOBBIX OyTBUIOK 3aKJIIOUMJIM C OpraHU3alUsIMU JIOTOBOPHI Ha YTHJIM3ALMIO
OoJee mITH TOHH TaKUX OYTHUIOK exeaHeBHO. CorinacHo 3aKOHY O CTUMYJIHPO-
BaHUU COPTUPOBAHHOrO cOOpa Mycopa U yTWIN3ALMU Tapbl U YIAKOBOUHBIX Ma-
TepHUayoB, B SinoHnu B Onvkaiiiiee Bpemsi Oy1yT BBEJCHBI B CTPOM €II€ TpH 3a-
BOJA.

Bomnpocel, KoTopslie ené npeacTonT pa3pelnTh.

OnHako ocTaércs emeé MHOTO HEPEEHHBIX BOIIPOCOB, MPUYEM, ITOUYTH BCE
U3 HUX rOopa3/o CIOXKHEE TeX, YTO ObLIN PELICHBI 10 CUX IOp.

Hecmotps Ha Hemaneie ycnexu OlI, atomy siBneHnro Bcero 2 roxa. Ilo-
JaBJISIIOIIAsl YacTh MOTPEOUTENBCKUX TOBAPOB UIMTEIBHOIO IOJb30BaHUs, Ha-
XOIAIMXCS Ha CTagusAX pachpeleieHuss W MoTpedsieHus, Oblia BBINyIICHA
paHbuie. B 3TOM cMbIciie KOMIAaHUM TOMUMO YCHJIMIA, HAMPABJIEHHBIX Ha pa3pa-
6otky OIl, momKHBI MapamienbHO pa3padaTbiBaTh TexHOJIOTHH Oosee 3(dek-
TUBHOTO M MEHEE T'yOUTENBHOrO NJisi OKPY’KAIOIIEH Cpelbl NEMOHTa)Xa U IO-
BTOPHOT'O UCHOJIB30BaHUS MOJIEIEH POIUIBIX JIET 1aXKe B TOM CJIydae, €CJH 3TO
OyJeT MaJIoOpeHTa0EIBHO.

Crnenyroum BOIPOCOM, Takk e OCTPO CTOSIIUM Ha MOBECTKE JIHS, SIBIIS-
€TCsl HAJIMYUE OTXO0JI0B, KOTOPbIE HEBO3MOXHO IMepepadoTaTh HAAJIEKaIIUM 00-
pa3om. CroJ1a OTHOCATCS TaKHe U3ZEINNs, KaK XOJIOJAUIbHUKHU, B KOTOPBIX (hpeoH
UCIIOJIB3YETCSI B KAUECTBE OXJIAXK/IAIOIIETr0 MM U30JIUPYIOLIEro MaTrepuania, co-
JieprKalive BpeaHble BEIIECTBA JUCIUIEN Ha 3JIEKTPOHHO-JIYYEBBIX TPYOKax asis
MEPCOHAITBHBIX KOMIBIOTEPOB, MOTYIPOBOIHUKOBEIE TJIATHl U IPYTHE H3ACTUS,
KOTOpBIE HEJb3s UCMOIb30BaTh B TOM BUE, B KAKOM OHH €CTb.

TexHO0THsl MOBTOPHOIO HUCITOIb30BAHUS XOJOAUIHLHIUKOB BKIIOYAET MO-
OUYepeHOE PYUYHOE yAalieHHe (peoHa M3 BceX OXJakIaaroumx Tpyook. boiee
TOTO, B JIOTIOJTHEHUE K KOMITAHUSIM, CTIELIMAIU3UPYIOIIMMCS Ha 00€3BpEeKUBAHUT
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OTXOJIOB C cozepkaHueM (ppeoHa B My3bIpbKaxX BO3yXa B U30JISIIMOHHOM MaTe-
pualie, U3y4aeTcs BO3MOXKHOCTh MCIIOJIB30BAHUS YK€ CYILIECTBYIOIIUX, MOJHO-
CTBIO T€PMETUYHBIX MPOU3BOJCTBEHHBIX MOMEIICHUIN, YTO MO3BOJUT BHINTH Ha
ATOT PBIHOK HEKOTOPHIM (prpmMaM, 3aHUMAIOIIMMCS 3TUM MPOU3BOCTBOM.

['maBHass mpobiema 3aKIIYaeTcss B TOM, YTO OTXOJbI MPOMBIIIIEHHOTO
IIPOM3BOJICTBA COCTaBIAIOT Oojiee 88 % Bcex oTxonoB. Hecmorps Ha TO, 4TO
€XKETOAHBIA YPOBEHB PEIUPKYJIISAIIUNA MPOMBIIIJICHHBIX OTX0J0B paBHsAeTcs 39 %
U 3HAYUTENIbHO TpeBbIaeT 8 % i 001meObITOBBIX 0TX0/10B (HaHHbIE Ha 1993
(bMHAHCOBBIN T0J), CYMMapHOE KOJMYECTBO MPOMBINIJIEHHBIX OTXOJOB IMPEBHI-
IaeT 3TO 3HAYEHHE HACTOJBKO OOJBIIE, YTO ATH JABE HUQPHI MPOCTO OECCMBIC-
JIEHHO CpaBHUBATh. Takue OTXOJbI SABJISIIOTCS OCHOBHBIM UCTOYHUKOM 3arpsi3He-
HUS OKpy»karomiei cpeanl. [loBTopsitonmecs ciiydyad HeJIETaIbHOTO OTBaJIa Mpo-
MBIIUJICHHBIX OTXOJIOB MPUBEIM B HEKOTOPHIX pailoHaX K HEOOpPaTUMbBIM IMPO-
1ieccaM B OKpY Kalolle cpee.

Bcnen 3a HOBBIM 3aKOHOM O OBITOBBIX OTXOJ1aX, KOTOPBIA JTOJKEH CKOPO
BCTYIIUTh B CHITY, CICAYIOIIIUM Ha TIOBECTKE JHS CTAHET BOIIPOC O OBICTPOM BBE-
JICHUU aHAJIOTUYHOM cucTeMbl. Takas cucrema J0JKHA OyJIeT ONpeaeauTh CTa-
MW yJIaJeHUs] OTXOJIOB M MX IOCISAYIONIeH o0pabOTKH, a TakKe ONMPEeACIUTh
HaJIJIeKAIUN MMOJX0/T K BOMPOCAM MOBTOPHOTO UCIOIb30BaHUS U OKOHYATEb-
HOM yTWJIM3aLMU OTXOJOB.

3AMHPAIOIIIHH ®OTOH

HamrymeBiire 3KCepruMEHTHI IO 3aMEIJICHUIO CBETA OTKPBIBAIOT HOBBIE
BO3MOKHOCTH ISl CO3/IaHUSI KBAHTOBOI'O KOMIIBIOTEPA.

B cepenune siuBaps B MupoBbix CMU npokaTuinach BoiHA MyOIMKaLIUM,
MOCBSILLICHHBIX OYEPEAHONW T'POMKOW HAYyYHOW CEHCAUMU: JBYM HE3aBHCUMBIM
rpynmnam ¢usukoB, padotaBmuMm B CIIA, yaaioch MOJHOCTHIO OCTAaHOBUTH B
CIIELIMAJIbHOU cpefie JIydy cBeTa. MHOrue u3iaHus, HaXxoIsACh MO/ BIIEYATIEHUEM
oT 3(PpeKTHOro CIIOBOCOYETAHUS «OCTAaHOBJIEHHBIA CBET», MYCTHWIHCh BO BCE
TSOKKHE, CIIMBas B OJHOM (DJIaKOHE BCEBO3MOXKHBIE HAYYHO-(PAHTACTHUECCKUE
KOHIICTIIIMU BPOJI€ CKOPOM OCTAaHOBKM BPEMEHM U IMOJHOW PEBU3UU TECOPUHU OT-

HOCUTCIBHOCTH.

153



Mexnay TeM, €clii MONBITaThCs pa3o0paThCcsi B CYLIECTBE BOIIPOCA, BO3-
JEPKUBASICh OT HEHYKHBIX AMOILIMI, B UTOTE IOJy4aeTcs I0KA HE TaK YK MHOTO:
0e3yciioBHO, focTUrHyThie B CIIIA pe3ynbpTaThl ABISIOTCS OOJBIIMM YCIEXOM
COBPEMEHHOW HayKH, OJTHAKO, BO-TIEPBBIX, OHU BOBCE HE COTPSACAIOT €€ OCHOBBI,
OCTaBJIsisl HETPOHYTHIM aKCMOMAaTHYECKUI (yHIaMEHT HbIHEIIHEN (DU3HKH, a BO-
BTOPBIX, 3TO MOXHO CUUTaTh, XOTSd U HanOoJiee TPOMKUM, HO JIUIIb OJHUM W3
psiia JOCTHKEHUN B CTPEMUTENILHO Pa3BUBAIOIIEHCA HAYYHOU 001acTU — HEJH-
HEWHOU OIITHKE.

Cemnaouyamov mempoe 6 CeKyHoy

ITo cmoBam mpodeccopa u3 Texaca A&M University (College Station,
mrar Texac) u Beayllero Hay4yHoro cotpyiaHuka Mucturyra npuxnaanon ¢u-
3uku (Hwxuauit HoBropoa) Oneru KoyapoBckoi, 0JHOTO U3 KPYMHEUIINX crie-
[[MAJMCTOB B 00JaCTH HEJIMHEWHON ONTHUKHU, OyM, CBSI3aHHBIN C UCTIOJIb30BaHUEM
CHEeIUalIbHBIX T'a30BBIX CpeJd Il U3MEHEHHs] NPHUBBIYHBIX CBOWCTB CBETa, Ha-
yajicsi B caMOM KoHIle 80-X roioB, KOrja ¢ MHTEPBAJIOM B MECAI] B HAYYHOU JIU-
TepaType MOSBUIUCH Cpa3dy TPU IyOJHMKAlWHU, NOCBSIIEHHBIE 3TOMY MEpPCIEK-
TUBHOMY HAIpaBIICHUIO COBpeMeHHOUN (u3uku. MHTEepec, MpOsSBICHHBIA yue-
HBIMHM K HOBOH c(epe, oKazalicd BEJIHK: TOJBKO 3a MOCIEAHHUE MATh JET B pa3-
JUYHBIX CHEIUATU3UPOBAHHBIX M3JaHUAX ObLIO onmyOiaukoBaHo Oosnee 250 cra-
TE€W Ha JaHHYIO TEMATHUKY.

[lepBbIM MpaKkTUYECKUM JOKA3aTe€IbCTBOM 3()PPEKTUBHOCTU TEOpETHUE-
CKUX MOJIECJICH, aKTUBHO pa3padaThIBABIINXCS PA3IHMYHBIMU TPYIIIAMHA YYEHBIX
Ha MPOTSKEHUH MOCTIEAHET0 AECATUIIETHS, CTalIM SKCIIEPUMEHTHI AaT4aHku JIuH
Xay u ee corpyauukoB (Rowland Institute for Science u Harvard University,
Cambridge, Massachusetts), mpoBenennbie B Hadane 1999 roaa, B Xo/1e KOTOPBIX
yZaJoCh 3aMEJINTh CKOPOCTb CBETOBOW BOJIHBI (OKOJIO TPEXCOT ThICSY KHJIO-
METPOB B CEKYH/y JJIsl BAKyyMa) B HATPUEBOM rasze Oosiee 4eM Ha IIeCThb MOopsi -
KOB — 110 17 MeTpoB B cekyHay. Jlist 3TOro pusmku npeaBapuTeabHO 0XJIaX/1aIu
HaTpUM, IOMEIIECHHBIN B JIEKTPOMAarHUTHOE TOJIE, O CBEPXHU3KOM TemMIeparTy-
PbI OJTHOM MATUAECCATUMUILUIMOHHOM rpanyca no KeabBuHY (T.€. MPAKTUYECKH J10
abcomoTHOro Hyns, 10 —273,15 rpagyca no llenscuto). Ilpu 3THX ycrnoBusx
BEIIIECTBO MpEBpalllaeTCsl B TaK Ha3bIBaeMbl KOHJIeHCAT bo3e—DiHIITeHA.
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B 3TOM KOHIEHCAaTe MMITYJIBCHl «3aMOPOKEHHBIX» aTOMOB CTPEMSTCS K
HYJIYO0, YTO NPUBOJUT, COTJIACHO 3HAMEHUTOMY COOTHOLIEHUIO HEOIPEIEIECHHO-
creil ['eiizenOepra, Kk «pa3Ma3blBaHUIO» MUX TOYHOIO MECTOINOJOXKeHusA. B pe-
3yJlbTaTe aTOMBl KaK Obl MEPEKPBIBAIOTCS CO CBOMMHM COCEISIMH, 00pa3ysl «Cy-
nepaTomM» ¢ OJHOM, OOIIel UIs BCeX YacTUIl BOJHOBOM (yHkimei. OgHO U3
BaXHEMILIMX CBOMCTB TaKUX «CYNEPATOMOBY» — UX CHOCOOHOCThH OBITh MPO3pay-
HBIMU IS CBETOBBIX JIy4€l CTPOro ONPENENICHHBIX JIUH BOJH. Mcnonb3ys opu-
TMHAJIBHYI0O METOAUKY 0Opa0OTKM KOHJEHCAaTa ABYMsl IOCJIEI0BATEIbHBIMU Ja-
3epHBIMHU ITydyKamu, rpynna JIna Xay nmosiydusia Ha BBIXOJI€ CBETOBOH JIy4, 00-
JAJAOIINKN TaKOH HeOObIYafHO MEIJICHHONW CKOPOCTHIO.

Yexopenue céema

CrenyromuymM Ba)XXHBIM ATAllOM B CEpUM SKCIIEPUMEHTOB MO JIEMOHCTpa-
MM HEOOBIYHBIX CBOMCTB CBETA CTAJIM MPONUIOTOAHUE OmnbIThl JIui3ons Bana
(NEC Research Institute) B Ilpurcrone. Ilo yTBepKIeHUSIM aMEPUKAHCKOTO
YUEHOT'O KUTaWCKOTO MPOUCXOXKEHUS, UCIONB3Ysl CXO0XKHE METOAMKHU (Ja3zep-
HBIN JTy4d MPOITYCKaJCsl CKBO3b HAMOJHEHHYIO MTapaMHu 113Ul KaMepy), €ro rpyI-
na jgo6minack 00patHoro 3¢ dexTa: KOJIOCCATHHOTO MPEBBIIICHUS CKOPOCTH CBE-
Ta B BaKyyMe — IO JaHHBIM SKCIIEPUMEHTATOPOB, OoJiee uem B Tpucta pa3! Oco-
OeHHOCTh omnbiTa BaHa 3akitodyaiach B TOM, 4TO MPU ITOM Kak Obl HapyIIajcs
HE3bI0JIEMBIN 3aKOH MPUYUHHO-CIIC/ICTBEHHON CBA3U — «CTOPOHHEMY HaOI0/1a-
Teno» (eclii, KOHEYHO, 3/IeCh MPUMEHUM JIaHHBIM TEPMHUH) MOIJIO MOKa3aThCs,
YTO CBETOBOM JIy4 MOKHUAAET MPEIEeIbl «Ta30BOM KaMepbl» pPaHbIIIe, YeM OH TyAa
nonajaaer.

Bnpouem, momumo Toro, uto «hokyc Bana» Obul BOCIPHHSAT MHUPOBBIM
Hay4YHBIM COOOIIECTBOM C M3PSAHOW J10Jel CKenTUIu3Ma (MHOTHUE CIeIHalu-
CTBI YTBEPKJIAJIHM, YTO KUTAUIy HE YAAJIOCh MIPEICTaBUTh BECOMBIE I0KA3aTEb-
CTBa), BO3MOKHAsI MHTEPIPETAIUsl SKCIEPUMEHTA TOXKE JaJeKO HE CTOJIb OJHO-
3HA4YHa, KaK 3TOT0, OBITh MOXKET, XOTEJIOCh HEKOTOPBIM JIFOOUTEIISIM <«GKaPEHBIX)
Hay4yHbIX (akToB. [[e10 B TOM, 4TO CBETOBOM JIy4, MPOXOSALIUNA Yepe3 cpeny,
MMeEEeT JIBE pa3Hble CKOPOCTU: (Pa30BYIO (CKOPOCTh OTACIBHBIX CBETOBBIX BOJIH,
COCTABJIAIOIIUX JIy4d) ¥ TPYIIOBYIO (CKOPOCTh JIyda Kak €IuHOro 1esnoro). U ¢

TOYKH 3PEHUS COBPEMEHHOM (DU3UKU, HET HUYETO HEBO3MOYKHOTO B TOM, YTO OT-
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ACJBbHBIC CBCTOBLIC BOJIHBI B JIYUC I[GﬁCTBHTCJ'IBHO MOT'YT UMETb CKOPOCTDb, IIpPC-

BBIIIAIOIIYIO CKOPOCTDH CBCTA B BAKYYMC.

Keanmoeuwiit komnviomep ece d.1usxnce

He mpomuto u momyroma ¢ MOMEHTa MyOJIMKAIMKA Pe3yIbTaTOB IKCICPH-
MEHTOB BaHa 1o «yCKOpPEeHHIO» CKOPOCTH CBETa, KaK OOIIECTBEHHOCTh B30Y/10-
PaXUJI0 U3BECTHE O JIOBEICHUM JI0 JIOTMUECKOTO KOHIIA OMBITOB MO €ro TOPMO-
JKEHHIO. Pe3ynpTaTbl B DKCIEPUMEHTAX MO JOBEACHUIO TPYNIIOBOM CKOPOCTH
CBETOBOTO JIy4a MPAKTUYECKH O HYJIS MapauiebHO ObUTH TOJIYYEHBI B JBYX
aMepUKaHCKUX Jlaboparopusix ['apsapma — B Rowland Institute mox pykoBo-
JCTBOM HeyTOMUMOH JIuH Xay U Belylero MECTHOTO CIenHanucTa npodecco-
pa Crauadopackoro yausepcurera CtuBena Xappuca u B Harvard-Smithsonian
Centre for Astrophysics (Beaymiue coTpyiHUKH — amepukanen PoH YoicBopT u
32-netauii BoiTyCKHUK M®TU Muxaun Jlykun). ['pynna Jlun Xay npumensiia
y>K€ OMHCAHHYIO BBIIIE METOAUKY MPOMYCKAHUSI CBETOBOTO JIyya 4Yepe3 CBEpX-
XOJIOAHBIN HATPUEBBIN a3, TOTJAA Kak Y 0lICBOPT U JIyKMH HCHIOJIb30BajIu B CBO-
UX SKCIIEPUMEHTAX JAPYTYIO Cpelly — mapbl pyOuIvsi, KOTOPbIE HE OXJIaXIAINCh,
COTJIaCHO 3JIEKTPOHHOM BEpPCHM MX CTaThu (OHA Oyner omyOJMKOBaHA B ATOT
noHenenbHUK B Physical Rewiew Letters), a HarpeBanuch 10 Temmeparypbl 70—
90 °C B cUIBHOM 3JIEKTPOMArHUTHOM TMojie. Brpouem, TOBOPUTH O peabHOM
«OCTAaHOBKE CBETa» B XOJI€ ATHUX 3KCIIEPUMEHTOB HE COBCEM KOPpekTHO. [lo
cnoBaMm Osibru KouapoBCKOM, MCXOAHBIN CBETOBOM MyYOK BCE-TAKH MOTJIOIIAET-
Csl aTOMaMU (XOTS ¥ HE B TPAAULMOHHOM CMBICJIE 3TOTO CJIOBa), HO B CpeJe OC-
TaeTcs nHpopmalus o Jiyde, 3alucaHHas B aTOMHbIX criiHax. «Hanbomnee nnTe-
PECHBIM U JAEHUCTBUTEIBHO MUOHEPCKUM C HAYYHON TOUKHU 3PEHUS PE3yJbTaTOM
JAHHBIX SKCIEPUMEHTOB CJIEAYET CUMTaTh MMEHHO TO, YTO YYEHBIM BII€pPBbIC
yAJIOCh COXPaHUTh MH(OpMAIHIO, COACPIKAIYIOCS B CBETOBOM JIyde, CHadasa
«3alrcaB» €€ B aTOMax CPeJibl, a 3aTeM BBICBOOOAUB 3Ty MH(GOPMAIIUIO C TTIOMO-
1[I0 HOBOTO CBETOBOI'O MMITYJIbCA JIJISl €€ MOCIEAYIOLEH Mepeiadn», — yTBep-
*Knaet r-xa Kogaposckas. Jlo cux mop Bce MOMBITKA JOOUTHCS COXPaHEHUS UH-
dbopmarnyu, mepeHocuMoi (HoToHaAMU, HE MPUBOIIIIN K JKETAEMOMY PE3yJIbTaTy.
HoBaropckas meromuka YouscBopra—JIlyknHa MO3BOJIMIIa HAKOHEL[ Pa3pELINTh
3Ty npobsiemy. CBeToBasi UHPOPMAITHs, COXPAHSIONIASCSA B BUJIE KOJIJICKTUBHBIX
CIIMHOBBIX COCTOSIHMI aTOMOB CpeJibl, B 3HAUUTEIHLHO MEHBIIEH CTENEeHU MOJ-
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BEpKEHA BO3JICUCTBHUIO Pa3pyIIMTEIbHBIX 3((EKTOB, YEM B CIIy4ae «TPATUIU-
OHHOW» 3aMKCH Ha YHEPreTUYECKUX YPOBHAX (moapodHee cM. «Ikcrept», Ne 17
3a MpONUIbIA rof). «Mbl HajgeeMmcsi, YTO B JaJdbHEWIIIEM 3Ta TEXHHKA MOXET
OBITh MCIIOJB30BAHA NI COXPAHEHUS W Tepenayu (HOTOHHBIX KBAaHTOBBIX CO-
CTOSIHUM, YTO CHAEJIAET PEAJIbHBIM MPAKTUYECKOE OCYIIECTBIECHUE IMPOEKTOB IO
KBAaHTOBBIM KOMMYHHUKAIIUAM U CO3JaHUIO KBAHTOBBIX KOMIBIOTEPOB), — CUUTA-
et Muxann JIykuHs.

«ITocnegnue sxkcriepuMeHThl B ['apBapjie 10cTaTOuHO yOEIUTEIBHO MOKA-
3] OCYIIECTBUMOCTh 33Ja4M 3aXBaTa, XPAaHEHUsS W IMOCJIEAYIOLIEro BHICBOOO-
XKJICHUS BOJTHOBBIX BO30Y)K/ICHHM, MEPEHOCUMBIX CBETOBBIMHU IMyYKaMH, — TOJI-
TBEpxaacT MHeHHe Muxauna Jlyknna Onbera KouapoBckas. Ha manHbIii MOMEHT
MOKHO € OOJIBIIION CTENEHBIO BEPOSITHOCTH YTBEPKAaTh, UTO Ojarojapsi cCBoei
OTHOCHUTENBHOM MPOCTOTE W YHUBEPCAIBHOCTH NPEIJIOKEHHAs METOJIHUKA Xpa-
HEHHUS CBETOBOM MH(OpMaIuu cTaHeT 0a30BOM Kak JJIsl JAIbHEUIIIUX UCCIEN0-
BaHWW B HEJIIMHEWHOW ONTHKE, TaK U B CTOJIb MOIMYJISIPHBIX B MOCIEIHEE BpEMS
pa3paboTKaxX, CBSI3aHHBIX C TPOCKTUPOBAHUEM KBAHTOBBIX KOMIIBIOTEPOB.
Bnpouem, mo MoeMy MHEHHUIO, TOBOPUTH O OOJIHIIIOM TEXHOJIOTMYECKOM MPOPbI-
B€ MOKa PAHOBATO: crienuduKa Cpejbl U IENbIN psJl MHBIX MOMEHTOB HAKJIAJIbl-
BAIOT CYIIECTBEHHBIE OIPAHUYECHUS HA ITPUKIIATHOE UCIIOJIB30BAHUE JAHHOU Me-
TOJIAKI.

ITIPOIIIAH, TOMO CAITHEHC! 3/][PABCTBYH, CYIIEPYE/IOBEK?

Paccyxknas o mepcrneKkTuBax 4eioBeUeCcTBa, OOJBIIMHCTBO a0COTIOTHO HE
MPEJCTABIIACT, YTO OKUAAET HAC B OyaymieM. A MPOrHO3 HEYTEIIMTEICH — TO-
MO CallMEHCY OCTAIOCh CYIIECTBOBATH MAKCHMYM CTOJIETHE. 3aT€M MOSBUTCS
COBEPIIICHHO MHOM OMOJIOTHYCCKHUM BHJI, YCIIOBHO €r0 MOKHO Ha3BaTh Cymepye-
JoBeKOM. Takoil BBIBOJI HA OCHOBE CTaTUCTUUYECKMX JAHHBIX CHenal aKkaJIeMUK
Poccuiickoii HapoJHON akaJeMHH HayK, BEIYIIHI SKCHOEPT acCOUUALMNU « KO-
norus Heno3HaHHoro» Opnit ®omMuH.

Jleno B TOM, 4TO CyIIECTBYET psia (HaKTOB, CBHAETEIbCTBYIOIINX O HEU3-
O0exHOM rubenu Hamei nuBuau3anuu. C 0HOW CTOPOHBI, 3TO HAJBUTAIOIIHECS
neMorpaduyecKuii U SHEPTETUUECKUN KPHU3UCHI, C JPYroll — TOSIBJICHUE BCE
0OJIBIIIETO YKCIIA JIFO/ICH, 001aAat0UX HEOPAUHAPHBIMHU CLIOCOOHOCTSIMHU.
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OnHUM W3 OCHOBHBIX CTaTUCTUYECKUX IMOKa3aTeseil SIBISETCA MPUPOCT
HAaCEJICHUs, TO €CTh COOTHOIIEHUE HOBOPOXKJIEHHBIX U YMEPIINX Ha ThICAUY Ye-
noBek. Haunnas ¢ 60-X ro/oB Halllero CTOJETUS BO BCEM MHPE HaOJI0IaeTCs
pe3koe cokpaiieHue poxaaemoctd. M ceromgns B Poccun Ha kaxayro 1000 ye-
JoBeK ymupaer Ha 6,1 Oosblie, yem poxxnaerca. Ho ecnu a3ty uudpy MOKHO
CIUCaTh Ha CYET HECTAOMIILHOCTHU cuTyanuu B Poccuu, To Kak 0OBSCHUTD, YTO B
OmaromonyuyHoit ['epmanuu 3TOT mokazarens —1,3?

budoMm coBpemeHHOCTH MOKHO Ha3BaTh Oecrutoaue. Kak mpasuio, Gec-
IJIOAMI0 0O0JIee MOJIBEPIKEHBI KUTEIU KPYMHBIX TOpOAOB. B 3TOM HET HHUYEro
YAUBUTEIBHOTO: €IlE OMBbITHl Ha YKUBOTHBIX MOKAa3ald, YTO MPH YBEIUYCHHUU
IJIOTHOCTH MOMYJSAIMUA (TO €CTh KOJWYECTBa OCOOEH Ha €IUHMILY ILIOIIAIN)
CaMKHU IEPECTAIOT IIOAOHOCHUT. [IpUMEpHO TO € MPOUCXOIUT U y JIOJeh. A B
MerarnoJjucax, IJie INIOTHOCTh HAaCeJIEHUs HOCTUraeT 15 ThICSY YeloBEK Ha KBa/Il-
PaTHBIN KUJIOMETP, MPOKUBAET MIPUMEPHO MOJIOBUHA YEJIOBEUECTBA.

Btopast mpuunHa — K0JIOCCaIbHOE KOJTMYECTBO XUMUUECKUX BEIIECTB, MO-
NajaoluX B HAIl OPraHu3M. DTO U KOHCEPBAHTHI, COJEPKAIIUECs B OOJIBIINH-
CTBE MPOJYKTOB, WM TPUMEHEHUE YAOOpEHUM, M PE3yIbTaThl JEATECIbHOCTU
BPE/IHBIX MPOU3BOICTB.

Hanpumep, B SInoHnM KMCMoab30BaHNE HOBOTO YAOOPEHHUS, YCKOPSIOIIETO
pPOCT PACTEHHI, MPUBEIO K a0CONIOTHOMY OECIIONMIO MYXYMH, >KMBYILIUX B
3TOM MECTHOCTH.

OnHako MOMUMO XMMHUYECKOI'O 3apa)K€HHUsl CYIIECTBYET €Ill€ OJHa Omac-
HOCTh. MBI )KUBEM CPEJI dJIEKTPOMArHUTHBIX u3nyueHnuii. Korga B 20-e
rojibl B MockBe Ha 371aHuu JloMa coro30B OblJIa COOPYKE€Ha OJIHA U3 MEPBBIX pa-
JMOCTAHIINM, TO B OJIM3IIEkKAIINX paloHaX Jla)ke B CHIIbHBIE MOPO3bl Ha KPBIIIAaX
Tasiyl CHET, B KBAPTUPaX TYCKJIO CBETHJIUCH BBIKIIFOUEHHBIE U3 CETH JIIOCTPHI. A B
CIIIA, nammpumep, BBeJIeHa HOpMA, 3aIpeIaroliasi CTPOUTEIHLCTBO 31aHHUI B pa-
nuyce 150 M OT TMHHUM 2JIEKTPOIepeaadHu.

Ho, mosxanyii, HanOospilne n3MEHEHUsI TIPOU30MIYT C CAMUM YEJIOBEKOM.
be3 comHeHus, Ha JaHHBII MOMEHT OH SIBJISIETCSI BBICIIMM 3BEHOM JBOJIIOIUH,
IpaBa, OTHIOAb He mocueqHuM. CeroHs yKe MOKHO' CIIPOTHO3UPOBATE, YTO KE
3TO OyJIeT 32 OMOJIOTUYECKUI BU/I, KOTOPBIM MPUJIET HA CMEHY TOMO CaIllueHCY.

Bo-miepBbix, ero mo3r OyaeTr padoTaTh HECKOJbKO WMHaye. J[emo B TOM,
YTO, MOJy4dasi *HHOPMAIIUIO TPUBBIYHBIMU JJIs1 HAC CITOCO0AMU — 3pUTEIBLHO WU
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Ha CIIyX, MBI MCIOJIb3yE€M BO3MOXHOCTH MO3ra JIMIIb Ha ABa npoueHta. C apy-
roil CTOPOHBI, B MIOBCETHEBHOM JKU3HU YEJIOBEKY HEOOXOUM BCe OONBIIHIA 00b-
eM uHpopmanmu. 310 00yCIaBIMBAET HEOMPABIAHHO 3aBBIIIICHHBIE CPOKU 00Y-
yeHus (3a4acTyro oHH jgocturarot 15-20 ner!). U Tem He MeHee, OOJIBIIMHCTBO
MMEET OYEHD Y3KYIO CIIEIUATU3ALMIO.

Bce 3T0 103BOJISI€T MPEANOI0KUTh, YTO CKOPO OYJIET UCIOIB30BaATHCS CO-
BEPIIIEHHO MHOU croco0 obMmeHa uHopmanuein — tenenatuueckuil. OH UMeer
JIBa HEOCIIOPUMBIX MPEUMYIIECTBA: UCUE3HOBEHHUE SI3BIKOBOIO Oaphepa M HEOT-
paHuWYeHHAas JadbHOCTh nepenayn. PaKTHUEeCKH KaK]Iblil YEJIOBEK CTaHeT ado-
HEHTOM €AMHOr0 MH(GOPMAIIMOHHOTO MpocTpaHcTBa. [Ipoiie roBops, o OyaeT
MOJIb30BAThCS OINBITOM W 3HAHUSIMU BCEX JKUBYILIHX, & BO3MOXHO, U YMEPILIUX
mozaeil. EctectBeHHO, yTO 00LIECTBO, 1€ KaX/IbIi CIOCOOEH «YUTATh» MBICIIH,
HE MOXXET UMETh PUBBIYHBIE HAM FOCYJapPCTBEHHBIE U COLUATBHBIE CTPYKTYPHI.

Kcratu, npuMepHO TakuMm 00pa3oM MPOUCXOIUT «OOIIEHHE» Yy >KUBOT-
HBIX. DTO OBLIO U3BECTHO M JIIOJSM, HO B TPAJUIMOHHBIX YCIOBUSX XKU3HU HE
MOKeT ObITh mpuemsieMo. OHaKo cedvac NosIBIsIeTCS Bce OoJblLIe JIOACH co
CBEPXCIIOCOOHOCTSIMU.

BepositHee Bcero, «cymnepuenoBek» Oyaer oOnanaTe 0ojiee pa3BUTHIMU
OpraHaMH 4yBCTB. Becbma BepOsiTHA TaKKE€ BO3MOXHOCTb BOCIIPUATHS Pa3Iny-
HbIX u3nydyeHnil. [losiBiieHne MHO)ecTBa HOBBIX BUpYycoB, Hanpumep CIIM/]a,
MO3BOJIAET MPEANOJIOKUTh, YTO YEJIOBEK JOJDKEH 00J1afaTh MOBBIILIEHHOW HMM-
MYHOCTOMKOCTbIO. MOKeT ObITh, OTHUM U3 MyTel NPUOOPETEHUS ITOTO KaYecT-
Ba ctaneT umeHHo CIIM/I, Tak kak Te, KTO mepeHeceT 3TO 3a00JEeBaHUE U OCTa-
HETCS KUB, TPUOOPETYT CTOMKUIA UMMYHUTET.

Ho cymectByer emie oauH JIOOOMBITHBIM acnekT. YeM BhIlIe YPOBEHB
TEXHUYECKOTO Mporpecca, TeM 0OJIbIIE YEIOBEK 3aBUCUT OT Hero. [Ipencrasbre,
YTO MPOU30iAET, ecii MOCKBY XOTsI Obl HA CYTKH OCTaBUTH 0O€3 AJIEKTPOIHEP-
ruu. B ropose He OyAeT cBeTa, ropsiueil BoJibl, Teria, OCTAHOBUTCS OOJIBIIUHCT-
BO mpeanpuatuil. PakTuuecku 3TO HacTosmias Karactpoda. EmuHcTBeHHAS
cdepa, TIe YEIOBEK COXpaHAET aBTOHOMHIO, 3TO ero Mosr. [loka emie u3BHE
HeNb3sl y3HaTh, O YEM OH JIyMaeT, YTO 3HAeT, K YeMy CTpPEeMHUTCSA. DTU JBa 00-
CTOSITENILCTBA ONPEIEIAIOT HAIU KU3HEHHBIE YCTOU.

CynepuenoBek B CHIIy CBOUX CIIOCOOHOCTEH TepseT aBTOHOMHOCTb MBIIII-
nenus. Ho BMecTe ¢ 3TUM 3HAUYUTENBHO CHUKAETCS €r0 3aBUCUMOCTD OT JPYTHUX.
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Nmest moctyn B 0001 MOMEHT K HEOOXOUMBIM €My 3HAHHUSIM, OH CaM CMOXET
JIeJ1aTh TO, JAJI1 YETO MbI OOpalaeMcs K ClelaIucTaMm.

Kak ckopo Ha cMEHy HaM IPUIET CyNEPUYENIOBEK, cKa3aTh cioxHo. Ho, 1o
MHeHuto Opus ®@omuna, XXI| Bek cTaHET NOCIEIHUM CTOJIETUEM LUBUIN3ALUU
TOMO CaIlHEHC.

YHUCTBHIE BEIIIECTBA

TpyaHo ceiiuac Ha3BaTh KPYIHYI0 HAYYHO-TEXHUYECKYIO IpOOJEeMy, pe-
[IEHUE KOTOpOH He ObUIO Obl CBA3aHO C UCIOJIb30BAaHUEM MAaTE€pUATIOB 0COOOI
YUCTOTHI.

g obecrieueHusi BCe BO3pAaCTAIOIIMX HSHEPreTHUECKUX IMOTpeOHOCTEN
YeJI0BEUECTBA HEOOXOAMMO Pa3BUTHE SAEPHOU F3HEpreTuku. OHa HYKJIaeTcs He
TOJIBKO B YUCTOM SJIEPHOM TOPIOYEM, HO U B UYHCTBIX MaTepuajiax, rapaHTU-
pytoux 3(pdekTuBHYI0 3amUTy OT paauaruu. [Ipobiema ocBOeHUs KOCMUYE-
CKOTO IMPOCTPAHCTBA HEMbICIMMA 0€3 >KapOoIpOYHBIX CIIABOB U NMOKPBHITUN HA
OCHOBE METAJIJIOB BEICOKOW YHCTOTHI.

C 4ucThIMM BEIECTBAMM KaXIbId U3 HAC BCTpEYaeTCsl MOBCEAHEBHO. OHU
HaxOJATCSA B PAIUONPUEMHHKAX: TPAH3UCTOPBI — 3TO TEPMAHUN BBICOKOW YHC-
TOTbl. OHM B DJIEKTPUYECKUX JIAMIIOYKAX: TOJBKO M3 JIOCTATOYHO YHCTOTO
BOoJIb)pamMa MOKHO HM3TOTOBUTH HHUTh Hakaia. UHMCTbIe BEIIeCTBa HY>KHBI JUIS
ITPOU3BOJICTBA TIACTMACC U JIEKAPCTB.

Umo makoe uucmoma eeuiecmaea

OunCcTKOM BEIIECTB YEJIOBEK 3aHMMAETCS C He3almaMATHBIX BpeMeH. M3-
BECTHO, YTO €I1I€ B JAJICKON JPEBHOCTH BOAY ISl MUThSI OUUILATN (DUIIBTPOBAHU-
€M, IIpU TTOMOIIM OBEYLETO PyHA OTACIISUIA 30JI0TO OT ITYCTOM MOPO/IBI.

ONBIT OYUCTKHU, HAKOTUICHHBIN B MIPAKTUUECKUX pEeMeciaX, BIOCIEACTBUU
Pa3BWIM AJIXMMHUKH, MHOTO 3aHUMABIIKECS MpolleccaMy JTUCTUIUISIIIAA, BO3TOH-
KM, KPUCTAJUTU3ALIAH.

PazpaboTtanHbie cocOOBI «OYMINAThL M pa3peliaTh» BEIISCTBA CISIaIn
BO3MOXXHBIM OTKPBITHE HOBBIX AJIEMEHTOB U OIpeJeieHNe UCTUHHOTO COCTaBa
psna BemiecTB. HeoOb9aiiHO IIJ10I0OTBOPHOM B 3TOM OTHOIICHWHU ObLIa IepBas
nosiopuHa XIX cronerus: 3a 3T0 BpeMs ObLJIO BBIJICIEHO U M3y4eHO 27 paHee
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HEU3BECTHBIX XUMHUUYECKUX HJIEMEHTOB. Y CTAHOBJICHHWE 3aKOHOB XHMHHU C HUX
BEPIIMHONW — MEPUOANYECKUM 3aKOHOM — TakKe ObUIO 00YCIOBJIEHO YHUCTOTOM
00BEKTOB UCCIIECIOBAHNS U YYBCTBUTEIBHOCTHIO IPUOOPOB U METOJIOB.

B Hauane Hamero CTOJIETHS YUCThIMU CUATAIIMCH BEIIECTBA, CONCPKAHUE
MpUMECEl B KOTOPBIX OIIEHUBAIOCH JAECATHIMHU JIOJISIMU MPOILIEHTA. A CEroaHs
BIIOJTHE OCYIIECTBMMA OYMCTKA BEIIECTBA JI0 TAKOW CTEMEHHU, YTOOBI MPUMECH
COCTaBJISUIA HE 00Jiee CTOMWIJIMOHHOM J10JIM MpoueHTa. M ecTb Bce OCHOBAaHHUS
CUMTaTh, UTO B OJmXkaiiiiee Bpemsi MoTpeOyroTCs BellecTBa eme 0olee riayoo-
KOM OYMCTKH: KaXK/asi HOBas OTPacib TEXHUKH B CBOEM Pa3BUTUU IOBBIIIACT
TpeOOBaHMS K YUCTOTE MAaTEPHAJIOB.

MO>XHO JI1 TIOJly4UTh a0COJIIOTHO uKcToe BemecTBo? [loa atum Tepmu-
HOM TOJIpa3yMEBAIOT XUMUYECKH U (PU3UUYECKU OJTHOPOHOE MPOCTOE TEIO WU
XUMHUYECKOE COEIMHEHHE, COCTOSIIEE U3 OJHOTO ONMPEAEICHHOr0 BUAa aTOMOB
(MOHOB) WJIK MOJIEKYJ U 00JIafaroniee TOIbKO €My MPUCYIIIMM KOMILIEKCOM TO0-
CTOSIHHBIX CBOMCTB.

B peanbHBIX yCIOBHSIX aOCOJIIOTHO YMCTHIX BEIIECTB HET W HE MOXKET
ObITh. AOCOJIIOTHAsE YUCTOTA B XMMHUU HEIOCTHXKUMA, MOJJOOHO aOCOTIOTHOMY
HYJIIO TeMIIepaTyphl B pusuke. Mbl MOXKEM MPUOIKATHCS K HEH, HO Ha IMyTH K
ee JOCTH)XKEHUIO BCTPeYaeMcCs ¢ MPUHIMIUATBHBIMU TPYTHOCTSIMHU.

Jlemo B TOM, 4TO OYMCTKA MPOU3BOJUTCS C MOMOIIBIO TOW WM MHOW XH-
MUYECKOW peakIiuu. A CKOPOCTh JIFOOOW peakIuu MpOroplHOHaIbHA KOHIICH-
Tpauuu BemiecTBa. [lo Mepe CHUMXKEHHSI KOHIEHTpallMd MPUMECHBIX aTOMOB
YMEHBIIIAETCS U CKOPOCTh UX yaaneHus. OTcroga cleayeT, 4YTo YIAJICHUE «I10-
CIEAHUX» CIE0B MPUMECEH U TOCTHXKEHHE MX HYJIEBOW KOHIICHTpAIlUU Teope-
TUYECKH MOTPEOYIOT OECKOHEYHOTO BPEMEHH.

Jlpyrasi 0ocOOEHHOCTh TTyOOKON OYMCTKHM CBSI3aHA C COXPaHEHUEM JOC-
TUTHYTOM 4ucTOTHl. He cylecTByeT Takoro HaeaJibHO MHEPTHOIO BEIIECTBA,
aTOMBI KOTOPOT'O HE y4acTBOBaJU ObI B Mpolieccax abcopOruonHoro, nudpdysu-
OHHOT'O WJIM XMMHUYECKOTO B3aMMOJICUCTBHS. DTH MPOIECChl HEU30EKHO MPOTe-
KaloT Ha MOBEPXHOCTU oOpasiia, MPUTOTOBJICHHOTO U3 OYHUIIIEHHOI'O BEIECTBA.
ComnpuKoCHOBEHHUE C BO3IYXOM, BJIAroil, 000JI0YKOM, B KOTOPOW BEIIECTBO Ha-
XOJIUTCS, HAKOHEIl, MPOHUKHOBEHUE KOCMUYECKHUX JIyde — BCE ATO MPUBOIUT K

HU3MCHCHHIO €TI0 COCTaBa.
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[ToaTOMY COXpaHUTH BBICOKYIO YHCTOTY YacTO OBIBACT JaKe TPYIAHEE, YEM
€€ JOCTUTHYTb.

C TOYKM 3peHUsl aHATUTUYECKON XMMUU 0CO00 YUCTHIM BEIIECTBOM CUM-
TaeTcsl TAKOE, B KOTOPOM TEM WJIM MHBIM METOJIOM COBPEMEHHOM SKCIEPUMEH-
TaJbHOW TEXHUKU HE OOHAPYKMBAIOTCS MMPUMECH. A 3TO 3HAYUT, YTO TE€ BEIIE-
CTBa, YTO BYEPA CUUTAIUCH 0COOO YUCTHIMU, CETOJIHA MOTYT YK€ HE COOTBETCT-
BOBaTh 3TOMY OIPEJIEICHUIO.

B TexHHKe BEIIECTBO CYMTAIOT IOCTATOYHO YUCTBIM, €CIIM OHO HE COJEp-
KUT TPUMECE TaKoro poja U B TaKMX KOJUYECTBAX, KOTOPHIE MPEMATCTBYIOT
MCIIOJIb30BAaHUIO 3TOTO BEIIECTBA ISl JAHHOM KOHKpeTHOH uenu. Orcroga BO3-
HUKJIM W Ha3BaHUS YHCTOT — BEIIECTBA PEAKTOPHOM YMCTOTHI, MOJIYIPOBOIHU-
KOBOW YHCTOTHI U TIP.

JIo cux mop pedb nuia 0 XUMHUYECKOW YHMCTOTE, XapaKTEPHU3YIOIIEH CTe-
MIEHb 3arpsi3HEHHOCTH BEILECTBA YyKEPOAHBIMU dyacTulaMu. He meHee BaxxHOe
3HAYCHUE UMEET U YMCTOTa (PU3nyeckasl.

Jlaxke OYMIIEHHOE OT XUMHUYECKUX MPUMecel BEIIeCTBO MOXKET OBbITh 3a-
TPS3HEHO CBOUMM K€ aTOMaMM, TAKUMHU K€ 110 XUMHUYECKUM CBOMCTBaM, HO OT-
JUYAIOIIUMUCSA OT OCHOBHBIX JIMIIIb CBOEW Maccol — m3oronamu. ConepkaHue
M30TOIOB BO MHOTHX MPOU3BOJACTBAX HE BbI3bIBACT MHTEpeca. Ho B OT/eNbHBIX
CiIy4yasix HEO0OXOJIMMOCTh M30TONMMYECKON YHMCTOTHI BBIJBUTAeT OCOOBIE TPEOO-
BaHUS K METOJAaM pa3Jei€HUs U OUUCTKU. Tak, AJIs MOJydYEeHUS TSHKETIOM BOJIBI,
cojJieprKallleid U30TON BOAOPOJAA — JIeUTepuil, co3gaHa ocobast TEXHOJOTHS TPo-
M3BOJICTBA.

JI71st TBEpIBbIX BEHIECTB 0CO00E 3HAYCHUE MMEET CTPOCHHE KPUCTAILIUYE-
CKOM pemieTku. Anmas u rpaduT, COCTOSIIUE U3 OJJUHAKOBBIX aTOMOB YTJIepo/a,
0eJsioe U cepoe 0JIOBO PA3IMYAIOTCS JIUIIb CTPYKTYpaMU KPUCTAIOB, HO C TOYKH
3peHus (PU3MKOB, 3TU PA3IUUMsl JEIal0T UX pa3HbIMH BemecTBaMu. U neiicTBu-
TEJIbHO, ajiMa3 ¢ MPUMECHIO rpaduTa HUKAK HEJIb3sS CUUTATh YUCTHIM, a IPUMECH
CEpOro 0JIOBa B 0€JIOM U3MEHSET €ro CBOWCTBA.

Hapymienus uiam uckaxeHusl KpUCTAUIMYECKON PElIeTKH CIOCOOHBI BbI-
3BaTh TAaKHE K€ HM3MEHEHMS, KAaKUE€ BO3HUKAIOT OT MPUCYTCTBUS IMPUMECEl.
31ech XuMu4decKkas U (u3u4ecKasl YUCTOTa TECHO CBSI3aHbI MEXKAY COOOM: TMOsIB-
JICHUE TIPUMECHBIX aTOMOB MIPOBOIMPYET CTPYKTYpPHBIE AeHEKTHl B KpUCTAIIE, a
HapylIeHUE KPUCTAULINYECKON pelIeTKH 00JierdyaeT MPOHUKHOBEHUE MPUMECH.
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Jla’kxe BeCbMa YHCTBIM B XMMHYECKOM OTHOIICHHUU METAJUI ObIBA€T MHOTJA He-
IIPUTOJICH, €CJIM OH COCTOUT M3 MHOYKECTBAa KPHUCTAUIMUSCKHUX 3E€pPEH, MPOHU3aH
MUKpPOTPEIIUHAMH U TIOpaMH. B Takux ciiydasx MpeArnoYTUTEThHBI MOHOKPHU-
CTaJuTbl — 00pasmbl ¢ CIMHOW JIJII BCETO MX 00beMa KPUCTAJUIMYECKOW perieT-
KOM.

JIJ1sl M3TOTOBJICHHSI MaTePUAIOB BBICOKON YHUCTOTHI OOBIYHO HCITOIB3YIOT-
Csl MHOTOCTYTIEHYATBIC MPOIIECCHI C TTOCIICIOBATEIHFHBIM TPUMEHECHIEM XUMUYE-
CKHX U (pu3nueckux MeToJ10B. CII0)KHOCTh WX HACTOJIBKO BEJIWKa, YTO, 0 MHE-
HUIO OJHOTO W3 BHUJHBIX YYEHBIX B 3TOH oOmactH, akagemuka H.II. Caxwuna,
«eCTh BCE OCHOBAHMS CUHMTATh HACTOSIIUM HAyYHBIM ITOJBUTOM pPa3pabOTKy
TEXHOJIOTHYECKUX METOJIOB MOTYUCHUS BEIIECTB C COACPKAaHUEM MPUMECEH Me-
HEe MIJIJTMOHHBIX JIOJICH IIPOIICHTA.

HYucmoma u ceoiicmea geuwyecmea

CBOM MCTHHHBIE CBOMCTBA BEIIECTBO MOXKET IPOSIBIATH TOJIBKO B Ipe-
AenbHO yucToM Bujae. C MOSBICHUEM MPUMECH MbI HAOIIOAAaeM, KaK FOBOPST
CHELUAINCTBI, YK€ «KOONEePAaTUBHbIE CBOMCTBA aHCaMOJIEl aTOMOB.

Emie B Havanie Beka aHTIIMKACKUN XuMUK beiikep 0OHapyXuJ1 TOpa3UTeb-
HOE SBJICHHE: Pa3jIMYHbIE BEUIECTBA MOCJIE OUYEHb JUIMTEIBHOTO 00€3BOKUBAHUS
(B mpopomxkeHnue 89 jeT) mokasand pe3Koe MOBBILICHUE TEMIEPATyphbl KHIIle-
HUd. Y OeH301a OHa MOBBICHIIACH HA 26°, Y YETBIPEXXJIOPUCTOTO yriepoaa — Ha
34°, y 6poma — Ha 55°, y aTuioBoro cnupta — Ha 60°, y pryta — Ha 62°. Kopen-
HBIM O00pa30M M3MEHSIOTCS M XMMUYECKHE CBOMCTBA 00E3BOKEHHBIX BEILECTB:
OKHUCh YTJIepoJia HEe TOPUT OOJIbLIE B KUCIOPOJIE, BOAOPOJ MEPECTAET pearupo-
BaTh C XJIOPOM, CMECh KHCIIOPO/a C BOAOPOJIOM, KOTOPYIO 32 OYPHYIO PEaKIHIO
COEIMHEHHsI 0OBIYHO HA3bIBAIOT TPEMYYHMM ra3oM, OOJbIIE HE B3pbiBaeTcs. Bee
OTHU BELIECTBA M0CJIE YAAICHUS CIIEI0B BOABI TEPSIOT CBOK) XMMHUUYECKYIO aKTHB-
HOCTb.

Bot kakoBa cTeneHb BIUSHUS IPUMECEN HAa CBOKCTBA BEILIECTR!

Xpom, TaHTad, MOJUOJEH, UMPKOHUM, TUTAH, BOJb(PpaM UMENH pemyTa-
[UIO0 XPYNKUX METAIOB, HE MOJJAIOIIMXCS MEXaHHMUeCKoH oOpabotke. JIuib
IIOCJIE TOTO KaK COJAEpKaHUE MPUMECEN yAAIOCh CHU3UTh A0 CTOTBHICSIYHOU 10U
MPOIIEHTA, OHU MPEJICTAIA B HOBOM Kauye€CTBE — IUIACTUYHBIX U MATKUX METaJl-
J0B. XpOM, HaIpUMEP, HE YCTYNAET CBOEH MIIACTUYHOCTBIO KOBKOMY Kele3y. A
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10 r TyromraBkoro Bosibppama, Harperoro 10 S00—700 °C, MOKHO BBITSHYTH B
TOHKYIO HUTbH JIJIMHOIO YeThIpe Kuiomerpa. Jlonroe BpeMs 11 Xpoma He Oblia
U3BECTHA TOYHAs TEMIIepaTypa IUIaBJICHUS — B 3aBUCHMOCTH OT YMCTOTHI OHA
m3Mensiacb oT 1513 no 1920 °C. BbICOKOM YHCTOTBHI XpOM IUIABUTCA TPHU
189 °C, HO 1 TO 3HAYEHHE HEJIL3S] CYNTATh OKOHYATEIbHBIM.

YKeneso Beicieii uncrorsl (10 % mpumeceii) TepsieT croco6HOCTH pac-
TBOPATH KHUCIIOPOJ W JPYTHE Ta3bl, CTAHOBUTCS XUMHYECKH WHEPTHBHIM. Ecim
CTOJIb YUCTOE KEJIE30 JIETUPOBATh OINpPECICHHBIMU METAJIIaMH, OHO CIIOCOOHO
BBIIEPYKUBATH HATPY3Ky 10 600 Kr/MM > BMecTO 00bI4HbIX 17-21.

AJNOMUHUN — BTOPOH MOCIE *kKeje3a MeTall o 00beMy MOTpeOJIeHUus — ¢
MOBBIIIICHHEM YHCTOTHI M3MEHSET MPAKTUIECKU BCe CBOM cBoMcTBa. CrIocOOHO-
CTbIO OTpaXkaTh CBET OH IOYTH HE yCTyHaeT cepedpy, IPUTOM B OTJIHYHUE OT Ce-
pebpa OH He TEMHEeT O]l ICHCTBUEM HEKOTOPHIX Ta30B (HAIpUMEp, CEPOBOAO-
pona). IlosToMy UM MOKPBIBAIOT MOBEPXHOCTH TEXHUYECKHUX 3€pKall, IPOKEKTO-
poB, pednexkTopoB. Yaia caMoro OOJBIIIOrO Ha HAIIEH IUIaHETE TEJIECKOMa, yc-
TaHOBJICHHOTO B 3TOM Troay Ha CeBepHoM KaBkasze, mOKpbITa TOHYAMIIIUM CIIOEM
YUCTOTO ATIOMHUHUS. YUCTHIN aTIOMAHANA HE OKHCIISET BUTAMHHBI B IHIIE: UM
HOKPBIBAIOT U3HYTPHU KYXOHHYIO aJlOMUHUEBYIO nocyay. Ho 3HaunTensHee Bce-
ro BO3pacTaeT KOPPO3UOHHAS YCTOWYMBOCTh amoMuHusa — B 10-25 pa3 mo mepe
MOBBIIICHHUS] YUCTOTHL. BOT modemy NbBHHAs OJIA BBHIMYCKA€MOTO YHCTOTO
ATIOMUHUA UACT Ha 3al[UTHBIE aHTUKOPPO3HOHHBIE MOKPHITHS CAMOJIETOB, CY-
JI0B, HA M3TOTOBIICHUE aMMapaTypsl A XUMUYECKON U MHUIIEBON MPOMBIIUICH-

HOCTH, Ha HY>KJIbl MHOTUX JIPYTUX 00JIaCTEeH HAPOTHOTO XO3SIICTRA.

Bcezoa nu uucmoma — onazo?

Bo Bcex mpuBEICHHBIX MpUMEpax C MOBBIIMICHHEM YHUCTOTHI MaTEPHAITBI
Kak OblI OCBOOOK/IAIOTCS OT HEAOCTATKOB M OOpeTaroT OoJiee IMOJIC3HbIE U IICH-
Hble cBoiicTBa. Ho uncroTra He Bcerna Onaro.

BBoauMmeble B 4MCTBIE BelleCTBa JO3UPOBAHHBIC I00OABKH MMPHUMECEH MOTYT
BECTH ce0s1 KaK HCTUHHBIE «JIPY3bs», BBISBIISS JIydIlIAe YEPTHl 1 CBOKWCTBA MaTe-
puanoB. DTO OTHOCUTCA B MEPBYIO OYepeqb K MOIYMPOBOJAHUKAM. HUYTOXKHO
«MaJasi IPUMECh MOYKET MPUBECTH K 3HAYUTEIHLHOMY TOBBIIICHUIO UX JJICKTPO-

MPOBOJHOCTU. [loynpOBOAHMKH, B KOTOPBIX HNPOBOAMMOCTH CO3/1aHA IPEaHA-
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MEPEHHO BHECEHHBIMU MPHUMECSIMH, IMUPOKO UCTOIB3YIOTCS AJI U3TOTOBICHUS
JIHOA0B U TPHOJIOB.

WNuorga ype3mepHas YUCTOTAa MOKET MPUHECTH HE MOyb3y, a Bpex. s
npuMepa BCIIOMHHMM IIUPOKO M3BECTHBIE (poTorpadumueckue marepuansl. Bee
OHHU COJEPKAT CJIOW KEJaTUHBI C 3epHAMHU CBETOYYBCTBUTEJIHLHOTO BEIIECTBA —
Oopomuza cepebpa. Ho, kak 3TO HM MOKaXeTcs MapagoKcalbHbIM, COBEPIICHHO
YUCTBIN Opomun cepeOpa ObuT Obl BOOOINE JMIIEH YYBCTBUTEIHLHOCTU K CBETY.
LlenTpamu CBETOUYBCTBUTEIHHOCTH B 3epHax Opomujaa cepeOpa ciyxkaT aedex-
Thl KPUCTAITMYECKON PEIIETKH. Y CIEXU MPOU3BOACTBA OPTaHMUECKUX MOTHUMeE-
POB BO MHOTOM 00$53aHbI TIOBBIIICHUIO YHCTOTHI UCXOIHBIX BEIIECTB — MOHOME-
poB. XMMHKaM HU3BECTHO JBOSIKOE BIUSHUE MPUMECEH Ha CHHTE3 OPTaHMYECKUX
noJIMMEpoB. B ogHMX ciyyasx mpuUMecH MOTYT 3aTOPMO3UTh POCT MOJIUMEPHON
MoJieKyJbl. Tak ObU10, HaIIpUMEp, ¢ JaBHO W3BECTHBIM MTPOLIECCOM MOJIMMEPH3a-
nuu popmanbaeruaa. [loneITky HapaBaTh MOJEKYJIIPHYIO Maccy 10 HE00XO-
AUMON BETUYHMHBI OCTaBaJINCh O0E3YCHEIIHBIMHU 10 TeX IMOp, TOKa MOHOMEP CO-
AepraJ ciaeibl BOJbl U METHJIOBOTO crupTa. JIMIIb OYMCTHB OT HUX MOHOMEp,
yaJI0Ch MOIYYUTh MOMU(OPMaTbACTH — OJHY U3 CaMbIX MIPOYHBIX MJIACTMACC.

B npyrux ciyudasx, Ha000pOT, IPUMECHBIE YaCTULIBI HHULUUPYIOT TOJIU-
Mepuzanuio. 1 naxe ecian oHM HECKOJIBKO YXYAIIAIOT Ka4eCTBO MOJIUMEpPA, UX
BCE JK€ CO3HATEJILHO BHOCST — 0€3 HUX He 000MTHCH.

Tenepb CYIUTC CaMM, 4YCM KC ABJLIIOTCA IIPUMCCH — BparaM WIK JPY3biAMU.

T'0e nyscna uucmoma

Matepuaiibl BBICOKOH YHMCTOTHI €111€ HEAABHO U3TOTOBIISIIUCH B OYEHb He-
OOJBIIIMX KOJIMYECTBAX B HAYYHBIX JTAOOPATOPUSIX MJIsI UCCIEAOBATEIbCKUX IIe-
neil. B mocneanue nBa-TpU JECATUIIETHS MOTPEOHOCTh B HUX PE3KO YBEIWYU-
nmack. JIns pa3BUTHs HOBBIX OTPACIENM COBPEMEHHOM TEXHUKHU HYKHBI 3HAYHU-
TEJIbHbIE KOJIMYECTBA PA3JIUYHbIX BEUIECTB 0COOOM YUCTOTHI.

ATOMHas SHEPreTUKa OJJHON U3 MEPBBIX NMPEAbsIBUIa HEBUIAHHBIE O TEX
nop TpeboBaHMs K YMCTOTE MeTa/uioB. Ei moHagoOmincy MaTepuaibl ¢ 0OIUM
conepxkanuem npumeceir He Oomee 0,03-0,04 %. Ilpexxne Bcero peus ma 00
ypaHe — SIAEPHOM TOproYeM. DJIEMEHTOB, OOMJIBLHO 3aXBaThIBAIOIIUX TEIJIOBBIC

HeUTpoHbl (radHuii, 60p, KaIMUII U HEKOTOPBIC APYTHE), B YpaHE HE JOJKHO
661 Gombine 10°~107 %.
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He meHee BbICOKME TpeOOBaHUS MPEIBSABISIIOTCS K YACTOTE KOHCTPYKIIH-
OHHBIX MAaTEpPHUaJIOB, HEMOCPEACTBEHHO HE YYaCTBYIOUIUMX B SAIEPHON pEaKIIUH.
[{upKOHHUI, UCTIONB3YEMBIN JJISI U3TOTOBJIEHUSI BHYTPEHHUX JIETAIIEN PEaKTopa,
o0JajiaeT KOBKOCThIO U MEXaHMYECKOW MPOYHOCTHIO TOJHKO IPHU BECbMa «Ma-
JIOM coaepkannu npumMeceid. B mpucyrcteun kucnoposa (0,7 %) o yrpaunBaer
9TH CBOMCTBa, a nmpumech azora (0,01 %) numaer Meramn ero KOppO3UOHHOM
cToikocTH. Ho 1 TImiatenbHO OYHUIIEHHBIN HUPKOHUM OBLT BHayaie 3a0pakoBaH
JUTst pabOThI B p€akTOpe Ha TOM OCHOBaHUH, YTO CIUIIKOM aKTHUBHO 3aXBaTbIBaJ
HEHUTPOHBI. TOJNBKO BBICOKOUYBCTBUTEIHHBIMU METOJAMH aHAJIM3a OBLIO JIOKa-
3aHO, YTO MOBHHEH B 3TOM HE CaM LIMPKOHWM, 4 €r0 HEM3MEHHBIN CIIYTHHK B
npupoze — rapHui, TPYJHO OTAEIUMBII OT HEro M3-3a MOYTH MOJTHOW UICHTHY-
HOCTU CBOMCTB. L{upKkoHMII peakTOPHONW YMCTOTHI HE JIOJKEH coAepxkaTh OoJiee
0,01 % raduwus.

Pa3BuTHe peakTUBHOW aBHAIIMM U PAKETHOM TEXHUKH MOTPEeOOBAIO HC-
MOJIb30BAHUS LIEJIOTO Psiia LBETHBIX M PEAKUX METAILIOB, 00JadaroluIuX KOM-
IUIEKCOM CBOMCTB: JKapOIpPOYHOCTHIO (MEXaHUYECKOW MPOYHOCTHIO IPHU BBICO-
KHX TEMIEepaTypax), )KapOCTOUKOCThIO (YCTOMUYHMBOCTBIO K OKHCIIEHHIO MPU BbI-
COKHMX TE€MIEpaTypax) U MIACTUYHOCTHIO. TOJIbKO OGiarofapst riy0oKoi OUHCTKeE
yAAJIOCh TOJIYYHTh IUIACTUYHBIE, TYTOIUIAaBKHE M JKAPOCTOMKHE METaJIbl U
CIUIaBbl HA UX OCHOBE. OCOOEHHO BPEIHBIMH MIPUMECIMH B 3TOM CIIydae OKa3a-
JUCh KHUCJIOpPOJ, a30T, BoAopod H yriaepod. llpumecn Apyrux 31€MEHTOB
(MBILIBSAKA, OJIOBA, CBUHIA U BUCMYyTa) MOTYT MPUCYTCTBOBaTh B KOJIMYECTBAX
He 6omnee 1 r 1 umm 10 T s)xaponpoyHOro Merasia.

B marepuanax eme 0ojee BBICOKOW CTENEHU YMCTOTHI HY>KIAETCA IMPO-
MBIIJIEHHOCTh TOJIYIIPOBOJHUKOB. /[l mpoW3BOACTBA NOJYIPOBOJHHUKOBBIX
npuOOPOB TPEOYIOTCS, KPOME XUMUYECKHUX 3JIEMEHTOB OCOOOW YHMCTOTHI, MH-
TEPMETAJUINYECKUE COCNUHEHUS, CyNb(UIbI, OKUCIBI, CEICHUIbI U MHOXXECTBO
JIPYTUX CIIOKHBIX COEIMHEHHM. M B KaXK10M M3 KOMIIOHEHTOB CO/AEPHKAHUE KOH-
TPOJIMPYEMBIX HPUMeceil JOIKHO COCTABISITh He Gonee 10 °—107° %.

Hackosbko TeXHHMUECKOE NPUMEHEHHUE MOTYIIPOBOJIHUKOBBIX MaTepUalIOB
3aBUCHUT OT UX YUCTOTHI, MOKHO IPOCIIEAUTH Ha IpuMepe repMannst. OTKPBITHII
B 1866 roay, oH OoJiee MOJIyBeKa MPUUMCIISUICS K MeTaljlaM, TaKk Kak MpU TOM

CTETIICHU OYHCTKH OBLI XOpouuM IIPOBOAHUKOM JJICKTPHUYCCTBA.
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B mpou3BoACTBE YUCTHIX METAIOB U MOJIYNPOBOJHUKOB OOJBIIYIO POJIb
UTpalOT BCIIOMOTraTeNbHbIE MaTepuabl (rpadur, KBapil), ra3sl (BOJOpPOA, aproH,
rejivii), BoJa U XUMHYECKHE peakTuBbl. YTOOBI HE BHECTH B 00OpabaThIBaeMble
MaTepuaibl IPUMECHBIX YaCTHULl, BCE OHU JIOJKHBI 00J1a/1aTh COOTBETCTBYIOLIEH
CTETEeHbIO YUCTOTHL. [l03TOMY MpeaBapuTENbHOMN ITyOOKONH OYHCTKE HEOOXO0IU-
MO TIOJBEPTrHYTh U UX. B CBOIO oyepesb, 3TU MPOLECCHl OUUCTKH MOTYT OBITh
OCYUIECTBJIEHBI MPU NOMOIIM APYIMX YUCTHIX BemiecTB. Co3maercs Ienodyka
IPOU3BOJCTB YNCTHIX BEIIECTB, I'/I€ C MOBBIIIEHUEM YUCTOThHI OHOIO MaTepuasa
3Ta K€ 3a/7a4a cpa3y BCTAET MEPE]l CMEKHBIMU IPOU3BOJICTBAMH.

OCHOBHBIM paboO4YMM 3JIEMEHTOM B COBPEMEHHBIX JIa3epax CIyKaT Kak
MOHOKPHUCTAJIJIbI (MCKYCCTBEHHBIM pyOHWH, QTOpUCTHIM Oapuii, (Ir0OpUT, IBY-
OKHCh TUTaHAa U JIp.), TaK U KUJKOCTH U ra3pl. O01ee TpeboBaHHE KO BCEM ITUM
BEILIECTBAM — BBICOKAas CTENEHb YHUCTOTHL. JlomycTuMoe coaepxkaHue mpumecei
JISKUT B TIpeniesnax 10°%-10° MPOILICHTA: 3TO OJWH aToM mpuMecHu Ha 1-10 mipx
aTOMOB OCHOBHOT'O MaTepHaJIa.

Ho u 310 manmeko He mpenena BO3MOXKHOM 4ucTOTHI. O4eBHIIHO, B OJU-
xKaumem OynylleM MUKpPOAIJIEKTPOHHUKAa OyleT HyX AaThCs B Marepuanax, Co-
JepKammx He 0osee 100101 9% pUMECEH.

Camoe 4nCTOE BEHIECTBO HA HAIIEW IUIAHETE — TEPMAHUM YUCTOTOU
10 *-10" % — cramu monydars B Hagae 70-X TOJOB IS PHOOPOB, PETUCTPH-
PYIOIIMX H3JIy4EHHUS MalbIX 3HEpruil. B CTOIb YMCTOM repmMaHuM OJUH aTOM
npuMeced IPUXOAUTCS Ha HECKOJIBKO TPUIUIMOHOB aTOMOB F€pMaHHusl.

B marepuanax riyOOKOM OYHMCTKHM 3aMHTEPECOBAaHBI HE TOJBKO OTPACIU
HOBOI TexHuku. Hanpumep, npumMecu B ieKapcTBax MOTYT OCJIa0UTh UX JieueO-
HyI0 QYHKIMIO M JIJaXe CTaTh MPUYUHON TOKCHYecKoro nercTBus. [Ipumepom
MOTYT CIIY’)KUTh AaHTHOMOTHUKH: OHM YTPAuHUBAaIOT CBOE Jie4eOHOE NEWCTBHUE B
IIPUCYTCTBUH CJIEOB IIUHKA.

MO>KHO CUUTATh, YTO CTPEMJICHHE K IPOU3BOJICTBY YUCTHIX MATEPHUAJIOB Xa-
PaKTEpHO U1 BCeX 0€3 UCKIIFOUEHHsI OTpaciel HayKu U HapOJJHOT'O XO3SCTBa, OHO
BbIpaKaeT OOILYIO TEHICHIIUIO MOBBIIUEHHSI KYJIbTYpPhl TPOMU3BOACTBA.

Memoowst ouucmku
JIy1st mosTydeHusi BEIIECTB BHICOKON YMCTOTHI Pa3pabaThIBAIOTCS U UCTIOJb-
3YIOTCSI CJIOKHBIE MHOTOCTYIEHYATHIC TEXHOJIOTHYECKUE CXeMbl. BBIOOp MeTo-
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JIOB OUMCTKHU OTPEAETSETCS KaK CBOMCTBAMHU CaMOr'0 BEIECTBA, TaK U TpeboBa-
HUSIMU K €r0 YUCTOTE. METOAbl OYMCTKH METAJUIOB JAENISTCS HAa TPU TPYIIIbL:
AIIEKTPOXUMHUYCKUE, XMMHUKO-METALTypruueckue u (u3nuecKre, BKIIOYAIOIINE
B ce0s KpucTauIopu3nIecKue.

Onexmpoxumuyeckue memoovl. B mporecce 3JIeKTpoin3a BOJHBIX pac-
TBOPOB WJIM PACIJIaBOB C aHOJIOB B JIEKTPOJIUT MNEPEXOIAT OUMILAEMbIA METaILI
U IpuMecHu. B omnpeneneHHOM pexume IpoLecca Ha KaToJle€ BBIAEISETCS JIHIIb
OUYHMILAEMBIM METANI U B HEKOTOPBIX ClIy4yasiX — HE3HAYUTEIbHbIE KOJNYECTBA
npumeceid. Tak papuHHpPYIOT OepWUIMiA, Tajyiiid, TOPUN, TaHTal, IUPKOHUH,
AIIOMHUHUM, MEIb U T. J.

Xumuxo-memaniypauyeckue mMemoovl, TPUMEHSIEMbIE ISl OYUCTKH MHO-
I'MX METAJJIOB, BKIIOYAIOT BCE CHOCOOBI, UCTIONb3YIOIINE XUMUUYECKOE B3aMO-
JNEUCTBUE MPUMECEH WIM CaMOI'0 OYMILIAEMOI0 METajula ¢ BBOJUMBIM peareH-
TOM. OTO B OCHOBHOM YyJAJICHHE IIPUMECEN B BUJIE MAJIOPACTBOPUMBIX COEIUHE-
HUM WK ¢ 00pa30BaHHMEM JIETYYUX COEAMHEHHI OuMIaeMoro mertamia. B mo-
CIIETHEM CIJlydae TOBOPSAT O TPAHCHOPTHBIX XUMHUYECKUX peakuusx. OHu obec-
NEYMBAIOT TIEPEHOC OYUIIAEMOT0 METaslla B BUJI€ Ia3000pa3HOT0 COCUHEHUS B
JIpYTYIO 30HY ammapara, I'le B YCIOBHUSAX HHBIX TEMIEPATYp W JABJICHHUM OHO
pasyiaraercsi ¢ BBIJCICHUEM METAJJIA BBICOKOW YMCTOTHI. TaK OYMINAIOT TUTAaH,
IUPKOHU, ATFOMUHUNA, KPDEMHUH U T.]I.

MHorue ¢u3znueckue MeTo/bl papUHUPOBAHMSI OCHOBAHBI Ha Pa3iIM4YHOMN
PacTBOPUMOCTH OYMILAEMOI0 BEILIECTBA (HapuMep, paCTBOPUMOTO COEAMHEHUS
MeTajula) U MPUMECEH B TE€X WM UHBIX XUAKOCTIX. OQUH U3 TAaKUX METOJIOB —
XKUIKOCTHAS! SKCTPAKIMS, KOTJa PaCTBOPEHHOE BEUIECTBO M30UPATENbHO U3BIIE-
KAaeTCsl U3 OJHOTO YKUIKOIO PAacTBOPUTENS C MOMOILBIO APYroro, He CMENIN-
BAIOIIETOCS C MEPBBIM, B KOTOPOM IPH 3TOM OCTAlOTCS M MpUMecH. Tak moiy-
YalOT YUCThIE XJIOPUIBI Kelle3a, KoOalbTa, HUKEJs, CypbMbl, 30J10Ta, IJIATHHBI,
MeJ1, FepMaHusl.

Jucmunnayueri (MM MEPEroHKON) MOXHO pPa3AeIUuTh pacTBOpP WIM pac-
IJ1aB Ha €r0 KOMIIOHEHTHI, XapaKTEPHU3YIOIIUECs pa3HbIMU 3HAUYCHUSAMH JaBlie-
Husl napoB. Haubonee npousBOIMTENBHO MOKHO OTACNIUTh MPUMECH PEKTU(U-
kanuel. Ha peKTU(pUKAIMOHHBIX YCTAHOBKaX BO3MOXKHO pa3lIeJIEHUE CMECH
KOMIIOHEHTOB, TEMIIEPATYPhl KUIIEHUSI KOTOPBIX paziauyatorcs auiib Ha 0,05 °C.
[TpuHIMN pekTUPUKALUNA HECTOXKEH: KOTJIa Mapbl pa3eisieMoil KUIKOCTH MPo-
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HUKAIOT Yepe3 €€ CJIOU Ha TapesKax, TO MEHEE JIETYYHil KOMIIOHEHT KOHIEHCHU-
pyeTcsl, OTaaBas CKpBITYIO TEIJIOTY MCIapeHus Ooliee JieTydeld, KoTopasi ucra-
pSAETCSl YU KOHJEHCUPYETCS 3aT€M Ha PAaCIOJIOKEHHBIX BbIIIE Tapeskax. Tak pas-
JEJISIFOT COeIMHEeHUSI IMPKOHUS U radHus, TaHTajda 1 HUOOUS U T.1I.

BakyymHol cenapayueri (Mav pa3roHKON) OYMIIAIOT MarHuil OT allOMU-
HUSA, KPEMHUS, TSDKENBIX U TYTOIUIABKUX METAJUIOB. DTUM METOJIOM MOJIb3YIOTCS
TaKXKe JJIs yJIaJIeHUsl JIETKUX METAJUIOB M3 ryOuaThlX TUTaHa U IupkoHus. [Ipu-
MECH B BaKyyM€ BO3TOHSIOTCS, OCBOOOK/1asi OUUIIAEMbIIl METaIL.

Kpucramiodusudyeckne MeTOIbI OCHOBAHBI Ha Pa3IMYMHM B COCTABE TBEP-
70U U KUJKoM (a3 nmpu KpucTaUIM3alMy MeTauia u3 paciiasa. [Ipumecu npu
5TOM OCTAIOTCS B paciuiaBe. Tak yaaeTcst CHH3HTH HX cojepikanume 10 10 °—
10° %. DTH MeTO/IBbI BaXHbI IIPH OYHCTKE [ONYIPOBOIHHKOBBIX MATEPUAIIOB U,
MpEeXJE BCEro, TepMaHUsI M KPEMHHUsS, a TaKKe MHOTHUX METAVIOB — JKele3a,

AJIIOMHWHUA U T.AO.

Knaccot yucmomot

Jlo HemaBHETO BPEeMEHU HamOOJIee YHCTHIMU BEIIECTBAMH CUHUTAJIUCH XH-
MUYECKHE PEAKTUBBI, UCIIOJIb3yEeMbIC JJI1 HAYYHBIX MCCIIEIOBAHUN U TIPU XUMU-
YeCKUX aHaM3aX. B TakWx peakTHUBax COjCp)KaHWE OCHOBHOT'O BEIECTBA BbI-
pakayu 0OBIYHO B TIPOIICHTAX, OCTAIbHOE OBLTH MpuMecH. [1o cTerneHn YucToTh
pa3IUYaloT PEaKTUBBI TPEX KBATH(PUKAIIMIA: YUCThIC, YUCTHIC JJI aHAIU3A U XU-
Muuecku yucThie. C MOBBIICHHEM TPEOOBAHUM K YMCTOTE MaTepUaoB COJEP-
KaHUE TPUMECEH CTalld BBIPAXKATh JIECATHIMHU JIOJISIMHU MPOIEHTa — MPOMUILIE,
3aTeM — B «YaCTSAX Ha MIIJIMOH» W PAaBHOBEIMKUM €H TOKa3aTejaeM «rpamMM Ha
TOHHY». 3aTéM CTalli TOJIb30BaThCS YHCIOM «4YacTed Ha MUWUIHAPIY, WU
«MWIJTUTPAMMOB Ha TOHHY». Celiuac TeXHMKa OYMCTKH OJIM3Ka K MPUMCHCHHUIO
CJIEIYIOIIETO MOKa3aTelsi YUCTOTHl — «YACTH HAa TPUIUTHOH.

B Coserckom Coro3ze ¢ 1965 rona BBejeHa HOBas KiaccudUKaius 0codo
YUCTBIX BEIIECTB, BhIpaKaeMas «UHCIIOM JIEBSTOK». UHMCThIE BEIECTBA pasfe-
JISIOT Ha TPH KJIacca, U KaXIbI U3 HUX, B CBOIO OYEPE/lb, ICITUTCS HA JBA — Ue-
ThIpe TojKiIacca. B Tabnuile Ha IBETHOW BKJIAJKE ITU(MPHI, CTOSIINE 32 OYKBEH-
HBIM 0003HAYE€HHEM KJIacCa YMCTOTHI, COOTBETCTBYIOT YHCIY JIEBSITOK TMOCIE 3a-
MATON B COJEP’)KaHUHM OCHOBHOTO KOMITOHEHTA (MJIM KOJIMYECTBY HYJIEH B YUCIIE,
OTIPEICTISIONIEM CYMMY aHATU3UPYEMbIX TPUMECEH).
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B nayunsiii o0uxos Bomien eme «0amt 4ucToTb. OH BBIpaskaeTcs Jecs-
TUYHBIM JIOrapu(MoM 4YKciia aTOMOB OCHOBHOI'O BEIECTBA, NPUXOIALINXCS HA
oJlvH aToM npumecu. Hanpumep, BeIpakeHue «4UCTOTA 4» 03HAYAET, YTO OJIUH

HpHMCCHBII?I aTOM IIPpUXOOUTCA Ha ACCATDH ThICAY aTOMOB OCHOBHOI'O KOMIIOHCH-
4 _
ta (Ig 10° = 4),

I'EHOMHAA I'O/IOBOJIOMKA

Vuenvie danu nepeuunyto pacuugposky cenoma uenoseka. Henosex oxa-
3a71cst 0080ILHO NPOCMBIM 00BEKMOM, U 8 HeM 0UeHb MHO20 XAAMd.

B cepenune ¢eBpans 1Be KOHKYpHpYIOIIME KOMaHAbl OMOJIOTOB OIyOJIu-
KOBQJIM B BEIYIIMX HAYYHBIX U3JAHHUSIX MHpa — B aMEpPUKaHCKOM SCience u opu-
taHCKOM Nature — nmpocTpaHHble CTaThbH, B KOTOPBIX MPEIIOKUIN UHTEPIPETaA-
IIUU CTPOCHUS YEIIOBEYECKOTO TEHOMA.

ABTOpBI IECTUECATUABYXCTpaHNYHOU cTaTbu B Nature — Beayiue crie-
[UAIKUCTHI MEKTYHAPOTHOTO KOHCOPIIMyMa aKaJeMHUYeCKHX LeHTpoB — Human
Genome Project. Pabora mo npoekty Hauanace eime B 1990 roay, hbuHaHCHpO-
BaJIM €T0 Ha «IasxX» aMEepPUKAaHCKOE MPAaBUTEILCTBO (Uepe3 ceTh HarmonampHbIX
WHCTUTYTOB 3710poBbsi) ¥ JioHmoHCckuin Wellcome Trust. « AnbrepHaTuBHAs CO-
POKAaBOCEMUCTpPAHUYHAS MyOIMKanusi B SCIENCE — pe3ysibTaT TBOPUECKUX H3bI-
CKaHM ydeHbIX, paboraromux Ha Celera Genomics, ogHy U3 KpynmHEHIIuX 4a-
CTHBIX KOMITaHUW Ha OmotexHosorndeckoMm peiHke CHIA. DTOT mpoekT mo om-
peleNeHHI0 MOCIIeIOBATEIFHOCTH YEJIOBEYECKOTO TeHOMa OBbIT «3aIyIIeH» Ha-
MHOT0 1103xe — B 1997 rony.

bumea 3a «2enemuueckuily ypoicai

PykoBoguTenu AByX HE3aBUCHUMBIX IPOEKTOB COOOIIMIIA 00 OJHOBPEMEH-
HOM 3aBEpIEeHUU PabOThl MO «CEKBEHUPOBAHHIO T€HOMa» (MHAYe TOBOPS, IO
YCTaHOBJICHUIO TocheaoBaTenbHocTerd HykieoruaoB JJHK, oGpasyromux ydeno-
BEUECKHUI TEHOM) elle B UIOHE mpouwuioro roga. Cpa3y e mocie 3Toro, Ha crie-
I[MaJIbHO OpraHu30BaHHON 26 wioHS B bemom mome Bctpede mpesuaeHt Celera
Genomics Kpaiir Benrep u riaBa koncopiimyma Human Genome Project ®pan-
cuc KomnuH3 moamnucanu «BpeMEHHBIM MakT O HeHamajaeHun». O0e KOHKypu-
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pyIoIIre CTPYKTYpPbI 0053aJIMCh, BO-TIEPBBIX, COOJIIO/IATh MO OTHOIICHHUIO JIPYT K
APYTY MaKCUMAaJbHYIO «IIOJUTKOPPEKTHOCTHY» (BO3JIEPKUBATHCA OT B3aUMHBIX
HaMNaJ0K, OT WH()OPMALIMOHHBIX BOWH), a BO-BTOPHIX, MO 3aBEPIICHUN Cemapat-
HBIX pa0dOT HaJ BEPCUSIMU I'€HOMA MPEACTABUTh HAYyYHOH OOIIECTBEHHOCTH CO-
BMECTHYIO ITyOJINKAIIHIO.

Ecnn nepByro 4acTh «IKEHTIBMEHCKOTO COIJIAIIEHUsD (MH(POpMaIMOH-
HBI HEUTPATUTET) CTOPOHBI 10 HEJABHUX IOP B IIEJIOM COOIIOAANH, TO JI0 CO-
BMECTHOW MyOJIMKALIMK JI€JI0 TaK U HE JIOILIO: Hay4HO-(pMHAHCOBBIE aMOULIUU
PYKOBOJUTENEH IBYX MPOEKTOB HE MTO3BOJIMIIM UM IPUKWTH K KOMIIpoMHUcCy. bo-
Jee «ynpsIMbIM» OKas3alcs, KaKk HA CTPaHHO, TOCKOHCOPLUYM, NPEICTABUTEIN
KOTOPOTI'O Ha 3aBEpLIAIOIICH CTaJMH MOJATOTOBKM MATEpUAJIOB K MyOJUKALMH
BeIcTaBIIN Koywieram u3 Celera Genomics menblit psij SBHO JUCKPHUMUHAIIMOH-
HBIX TPEOOBAHMIA.

[Tputuxiias Ha BpeMs «UHTEIUIEKTyallbHas IEPECTpPeiKay mocie (es-
panbckux crareid B Science m Nature BchbIXHyJa ¢ HOBOW CHJIOW: KaXKmas W3
KOH(IMKTYIOIKX CTOPOH OOBUHSET JPYTYI0 B HETOUHOCTSX U HEJOPAOOTKAX U,
pa3zyMmeercs, NbITaeTcs JA0Ka3aTh, YTO KMEHHO €€ BEepCHusl reHoMa — «0oJiee MmoJi-
Has1, OoJiee TOUYHAS» M «COAEPKHUT MeHbIe omuook». Ha caiite Celera Genom-
ICS TpeIcTaBIeHa MPUXOTIIMBAs MoA00pKa ruTaT u3 CMMU, oOmuii cMbICT KOTO-
PBIX CBOAMTCS,, HU MHOTO HU MaJlO, K TOMY, YTO 3Ta KOMIIAHUS CETOJIHS MOXKET
CUHUTATHCS «TAKUM K€ CTAaHJAPTOM B OMOTEXHOJIOTMYECKOM CEKTOPE, KaKUM SIB-
nsiercst Microsoft Ha peiHKe IPOrpaMMHOTO 00ECTICUCHUS.

Hoewvie cmapuie 3nanusn

Habmoaenib co CTOPOHBI 3a 3TUMU «T€HETUYECKUMHU CPAKEHUSMU» U
HEBOJILHO BO3HHUKAET BOIPOC: & HE CIUIIKOM JII MHOTO IIIyMa MOJHSITO BOKPYT
AaHHOTO coObITHA? B 11€510M ckitapiBaeTcs BlieYaTI€HUE, YTO HU TOM, HU JApY-
roif KomMaHse, o OOJBIIOMY CUETY, MIOKA MMOXBACTATHCS HEUEM.

be3ycnoBHO, yueHbIMU OblIa MpojesaHa TUTaHWYecKass padoTa, BbI3bIBA-
10T OOJIBIIOE YBaXKEHHE PEKOPIHBIE TEMIIbl OCYILIECTBICHHS «COOpPKM» (acceMO-
nauHra) renoma. Kak usBectHo, pykoBoautenn Human Genome Project ere ma-
py JIET HazajJ PacCUUTHIBAIM 3aBEpIIUTh padoTy Jmimb K 2005 romy, oaHaKo
«BHE3aITHO BO3HUKILAS KOHKYpUpPYIOLIas pUpMa» pe3Ko MOJIXJIECTHYJIAa UX aKa-
aemMuueckne u3bickaHusi. CToIb OBICTPO MOMYUYUTH PE3yNbTaThl YAAIOCh U Oa-
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rogapsi «yCOBEpPIIEHCTBOBAHHON KOMITBIOTEPHOW HAYUHKE), BBIIIOJHUBIICH BCIO
YEepHOBYIO palOTy Mo 00paboTKe «ChIpoil TeHeThuecko macchl». [lo xomy
COOpKH I'€HOMA U TOW, U APYTrOM KOMaHJE YIAJ0Ch MOJIYYUTh BECbMa UHTEpEC-
HbI€ JJaHHBIE O CTPOCHHUH €r0 OTAENbHBIX ()parMEeHTOB, UX MPUMEPHOM KOJIUYE-
CTBE W IpoIeHTHOH foiie. Tak, mo ciioBam npesuaenta Celera Genomics Kpoaiira
Benrtepa, cnenuanucTsl KOMIAHUUA CyMeNd UIACHTU(UUIHUPOBATH «HABEPHSIKA»
26588 KoaUpPYOIWHKX OEJIKK I'€HOB U omnpenenuTs emie npuMmepHo 12000 yyact-
KOB I'€HOMa, KOTOpbIe Takke MOTYT ObITh reHamMu. C 3TUMU nUPpaMu B TIPHUH-
LIMIIE COTJIAIIAIOTCS U YYE€HbIE TOCKOHCOPLIMYMA, OLIEHKH KOTOPBIX, MPaBaa, Ky-
na 6oJiee OCTOPOKHBIE — MO X JAHHBIM, [TOKA PeYb MOXET UJTH O JUANa30HE B
3040 TBIC «TE€HHBIX €AUHUID. DTH MUQPPHI MPEACTABIAIOT HEMATYIO HAYYHYIO
LIEHHOCTh. Bellb 10 HETABHETO BPEMEHH «TE€HETUYECKUN M3WHCTPUM» OLICHUBAI
BO3MOKHO€ KOJIMYECTBO T€HOB B YEJIOBEYECKOM reHOoMe npumepHO B 100 ThICAY.
Bnpoudewm, nociieqaue JaHHbBIE O CTOJIb MAJIOM KOJIMYECTBE YEJIOBEYECKUX T€HOB
(WK, uHAYEe TOBOPS, 00 «OTHOCUTEIBHOM MPOCTOTE» YEIOBEUYECKOTO I'eHOMA!
JUIsL CPaBHEHHSI — y KOJIbYATOro 4epBs OOHapyxeHO 19 Thic reHOB) cCBepXHeE-
OKUJAHHBIMU Ha3BaTh HeNb3s: emje B 60-e roapl aMepHKaHCKUN TeHETHK
Jxelimc Kpoy BbICKa3bIBal THUIIOTE3y O TOM, YTO y YEJIOBEYECKHX OcoOei
JIOJKHO HACUMTBIBATHCS JTUIIB OKOJIO 30 THIC TEHOB.

[IpaBna, y uaeu npocToThl YEJIOBEYECKOIO T€HHOIO MaTepuaa €cTh ak-
TUBHBIE ONIIOHEHTHI: OJUH U3 CAMBIX SPBIX CTOPOHHUKOB «HEJABHErO M3WHCT-
pumay, npes3uaeHT Human Genome Project Yuibsim Xa3enTaiiH yOex/ieH, 4To B
YyeJIOBEYECKOM reHoMe T0JDKHO ObITh OT 100 mo 120 teIc reHOB. bonee Toro, mo-
cie myonmkanuu B Science u Nature a-p Xoa3enTaifH yTBep»aai, 4To CIerai-
CTaM €ro KOMIIaHUH YK€ YAAJIOCh HAUTH U «OTCEKBEHUPOBATHY» nopsAaka 90 Teic
reHHbix eauHul! [lo MHEHHIO OMNpOIIEHHBIX OTEYECTBEHHBIX CHELUATUCTOB,
HBIHELTHUE MyOJIUKallM aMEPUKAHCKUX YYEHBIX B II€JIOM JaJli JIMILIHEee JoKa3a-
TEJIbCTBO YXKE JIaBHO M3BECTHBIM (pakTaM O cTpoeHuH reHoma. McciemoBanue
elle pa3 MoJATBEPAUIIO, YTO CaMHM T'€Hbl 3aHMMAIOT Jiuiib OT 1 10 3 % reHoma.
[Ipu 3TOM T'€H «I0J0CATHIN»: COCTOUT U3 KOJUPYIOIIUX DJIEMEHTOB (9K30HOB) U
HEKOJUPYIOIINX IMPOMEXYTKOB (MHTPOHOB). Takoe CTpoeHHE T'eHa MO3BOJISIET
MOJIy4aTh pa3audHble OEJKU, UCIOJIb3Ys OJIHUA U TE€ K€ OCHOBHbBIE KOMITOHEHTHI.

Bnpouem, kak u mpeapiaymue uccieqonatenu, ydenole u3 Human Genome
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Project u Celera Genomics, He manu OTBeTa Ha BOIPOC, €CTh JIU €IIe KaKasi-TO
(yHKITUSA, KpOME Pa3IeIUTEIHbHOM, Y HHTPOHOB.

Haxkonern, camMoil TaMHCTBEHHOM 30HOM I'eHOMAa KakK OBLIIM, TaK U OCTAIOTCS
OTPOMHBIE «HETEHHBIE» YYACTKH C OCCKOHEYHO IMOBTOPSIOIMIMMHUCS TOCJIEI0Ba-
TENBHOCTSAMU HYKJICOTUIOB, MHOTHE U3 HHUX JIJIMHOM B HECKOJIbKO THICSY Tap
ocHoBaHuM. CrienuanucTsl BechMa 00pa3HO HA3bIBAIOT UX «TCHETHUYECKUM XJIa-
MOM» — 3JIaKUE «IBOJIIOIMOHHBIE OCTAaHKWY», «TCHETUYECKOE KIIaI0uIIe», Xpa-
HSIIEE CTaBIIYI0 HEHYKHOW MUJITMOHBI JIET Ha3aJl g QYHKIIMOHUPOBAHUS Op-
raau3Ma uHQpOpMaIrio, KICTKH KaK Obl TI0 MHEPIIUU MPOIOJDKAIOT PEIPOTYIH-
pOBaTh €€ U3 MOKOJICHUS B IMOKOJICHHUE. YUEHBIE CETOJIHS HE UCKIIIOYAIOT, 4TO U
ATOT «MYCOP» MOXET Ha CaMOM JieJie HECTU HEKYIO MOJIE3HYI0 T€HETUYECKYIO
Harpy3ky (HarpuMep, BBIIOJHATh BCE T€ Ke «PETYIHPYIOMKE QYHKIHH) — I10-
MYJISIPHBIM B COBPEMEHHOU T€HETUKE IB(PEMU3M, 3a KOTOPBIM, IO CYTH, CKPhIBa-
€TCsI OTCYTCTBHUE CKOJIb-HUOY Ib JIOCTOBEPHOT'O HAYYHOT'O 3HAHUS ).

Kapauku 6o Bcenennoii

B o6mem, HecMOoTpst Ha OOMIJIME TIPEACTABICHHBIX CTATUCTUYECKUX HaH-
HBIX KPACOYHBIX WJUTFOCTPAIIUi, JIFOOOIBITHBIX PACCYKIECHUN U MPE0I0KEHUN
O BO3MOXHBIX OOBSICHCHMSIX CMbICIIA TE€X WJIM HUHBIX (PparMeHTOB T'€HOMa, CH-
Tyallyio, B KOTOPOM HaxoJsITCS Ha JAHHOM: dTale HacjieJ0oBaHUM ydeHble, 0e3
0CcO00ro prucKa TMPEYBEIMYECHUS MOXKHO CPaBHUTH CO CIECAYIOUIUM «CIIEHAPU-
em». B pesynbraTe Onectsinei pa3BeablBaTEIbHON omepanuy 3eMJIssHaM yja-
JIOCh «IIOXUTHUTHY» Y UHOIUIAHETSIH JBE OJUHAKOBBIE «MAIIMHBI BPEMEHW), 3aTEM
KpPOIOTJIMBO pa3o0paTh UX JI0 MOCIeAHEero BUHTHKa. Ho B pe3ynbraTe OHU Tak U
HE TIOHSUIM TI0 KaKOMY MPHUHIIMITY, COOCTBEHHO, 9TH ammaparbl padoTaroT (OT-
JeIbHBIE DJIEMEHThl KOHCTPYKIMNA Bpojie Obl HAaIIOMUHAIOT YTO-TO 3€MHOE, HO
OCTAETCs 3araJikoil, IOUYeMy OHHU PAcCIIOJIOKEHbl UIMEHHO B TAKOM IOPSJIKE U 3a
YTO UMEHHO OTBEYAIOT).

YueHbIM yJaj10Ch OTKPBITh BXOJHYIO JIBEPh B COKPOBUIIHUILY T€HETHUYE-
ckoil mHpopMalUK: Jajnee MOHKUAAIOT ThICSYM MOTAWHBIX KOMHAT, JJISI TIPO-
HUKHOBEHHSI BHYTPh KOTOPBIX TPHUIETCS CHOBA M CHOBA MOAOHUPATH KOJOBHIC
KoMOMHaIuu mudpa, a 3aTeM MHOTOKPATHO OIIMOATHCS, MBITAsICh OOBICHUTH

BO3MOXKHOC IIPCAHA3HAYCHNEC UX COACPKHUMOIO.
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BnpouewMm, camux aBTOpOB MyOJMKaIUil 0 4ETOBEYECKOM I'€HOME HEIb3s
OOBHHUTH B I'OJIOBOKPY>KEHHUU OT JIOCTUTHYTBHIX YCIIEXOB: YUYEHbIE YECTHO NpHU-
3HAIOTCS, YTO HAXOSITCS B CAMOM Hauaje «reHeTHYeCKOoro TyHHems» Tak, 6uo-
noru Human Genome Project, oTMeuaroT, 9TO «IOKa y HAC HET BO3MOXKHOCTH
KOPPEKTHO MHTEPIPETHPOBATH NOJTYYCHHBIC TAaHHBIE», a 10 clioBaM riaBkl Cele-
ra Genomics Kpoaiira Benrepa, «ceiiyac MbI TIOX0KH Ha YMCTBEHHBIX KapJIUKOB,
MBITAIOIINUXCS OOBICHUTH CTPOCHUE BeeeHHOM.

HIH®P PHCA

B monexynapuoii buonoeuu — ouepeonas cencayus.
Yuenvie npounu cenom puca

MonekynspHas Ouoiorusi, KpaiiHe mienpasi B MOCJIEIHUE TOAbl Ha HAy4-
HBIC CEHCAIUU, «BbIJAJa HA-TOPa» OYEPEIHOW MPOAYKT CBOMX M3bICKaHWH. Ha
CHEIUaIbHON Mpecc-KOH(EPEHIIMU B MATHUILY 26 SHBaps MPEICTABUTEIU JABYX
OMOTEXHOJIOTUYECKUX KOMMaHWii — mmBeiapckoit Syngenta AG u amepukas-
ckoii Myriad Genetics INC.b — 0OBSIBHIM O TOM, YTO MM YJIAIOCh MOJHOCTBIO
pacmmdpoBaTh TEHOM pHCa, Han0O0JIee TPOCTOTO MO TEHETHUECKOW CTPYKTYpe
MIPEICTABUTEIS 3€PHOBBIX KYJIBTYD.

dnemeHmapHwvlil COPHAK

Temmnbl pabOThl TEHETUKOB BIIEUATIISAIOT: MPOILIO JIMILL HEMHOTUM OoJiee
MecAlla ¢ TOTO MOMEHTA, KaK CTajl0 U3BECTHO O MOJHOW pacir(ppOoBKE T€HOMA
Arabidopsis thaliana, Hanbosee H3y4eHHOTO MPEACTABUTENSI PACTUTEILHOTO
mupa. Arabidopsis — MUHHATIOpHOE pacTEeHHE CeMEHCTBA TOPUYUYHBIX, IO CYTH
COPHSIK, KOTOPBIM CUUTAETCSl Y MOJEKYJISpHBIX OHOJIOroB, paboTaroumMx Ha
«pacTUTeNbHOM (POHTE», YEM-TO BPOJE aHAJIOra JadOpaTOPHBIX MBIIIEH, CTONb
JHOOMMBIX MX KOJUIETaMH, CHELHATU3UPYIOIIMMUCSA Ha UCCIEIOBAHUSAX KUBOT-
HOro mupa. KoMnproTepHBIN aHaIu3 reHOMa 3TOr0 PACTEHUS, OCYILIECTBICHHBIN
Ha 0a3e COBMECTHBIX HCCJIEIOBAaHUI OOJBIIOI0 MHTEPHAILMOHAIBHOIO KOJUICK-
THBA YYEHBIX, 3aJICICTBOBAHHBIX B CTApTOBAaBIIEM B 1996 romy mpoekTe mo ero
pacimmdpoBKe, yCTAaHOBWII HAJTMYKUE B HEM MOPsiAKa 25 ThIC. TEHOB (B TOM YHCIIE
OKOJIO 15 ThIC. YHUKaJIBHBIX, TO €CTh HE NyOJMPOBAHHBIX), a Takxke 125 muH
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HYKJIEOTHJIOB, WM map ocHoBaHui (coctaBHbiXx uacted [IHK). Ilpuuem, mo
OIICHKaM T€HETUKOB, HE MEHEe COTHU M3 HalICHHBIX T€HOB MPUCYTCTBYIOT U BO
BCEX APYTUX OpraHu3Max, 4YTO MO3BOJIAET HAJCAThCS Ha MONydYeHHEe Ha Oase
aHanu3a reHoma Arabidopsis uHbopMaluu, MOJE3HON MIsd H3Y4YeHHS OoJjee
CJIOKHBIX TEHOMOB JIPYTHUX PACTECHUH.

«KapTtupoBanue» (0T aHMIMICKOrO Mapping — OHOJIOTMYECKHI CJICHT-
TEPMHH) MOCJIEI0BATEIFHOCTEH HYKJICOTUIOB PHCA MPEACTABIIOCH ECTECTBEH-
HBIM TIPOJIOJDKEHHEM 3TOTO HAIPABJICHUS MOJEKYJISIPHO-OMOIOTHYECKUX UCCIIe-
noBaHuM. /[eno B TOM, YTO pUCOBBIM reHOM, coaepskanuil 430 MJIH. HYKJIEOTH-
JI0B, — CJIEIYIOIIMI 10 CI0XHOCTH mocie renoma Arabidopsis. Ho OsicTpoTa, ¢
koTopoir Tanaem Syngenta — Myriad Genetics noOwics pesyibTaTa, CHIBHO
yIUBUIIA CICIIMAIMCTOB. Y YaCTHUKU aJIbTepHATHBHOTO mpoekta — International
Rice Genome Sequencing Project (IRGSP) paccuuTbiBaan A0KOMATLCSA 0 HC-
tunbl He pabiie 2003 roga. [Ipeacrasutenu IRGSP, B koTopom ObLITH 3a/1€HCT-
BOBaHBI CIIEIHAACTHI U3 11 CTpaH, MBITAIOTCS «COXPAHUTH JIUIIO» M YTBEPKIIa-
10T, 4TO MX HUCCJIEIOBaHUs «0ojee TOUHBI M OyIyT cojepkaTh OoJee MOITHYIO
uHpOpMaIMi0O 0 TeHOMe». [IMKaHTHOCTh CUTyalluu MpUAAET Cleayolmee 00-
CTOSITENIbCTBO: KpymHEHMii koprnopatuBHblii crioHcop |IRGSP — amepukanckast
Monsanto Co — oiiH U3 TJTaBHBIX KOHKYPEHTOB Syngenta Ha MHPOBOM PBIHKE.

bonvwasn zenomnan ceanka

[IpouTreHne MOCNENOBATENBHOCTH TE€HOMA PUCA Ta€T BO3MOXHOCTBH BIIO-
BOJIb TTOIKCIIEPUMEHTUPOBATH B JTAOOPATOPHBIX YCIOBUSAX C MEPECaTKON T'€HOB
HanOoJiee EHHBIX COPTOB B APYTHE, MEHEE YPOKallHbIE WK MEHEE YCTOMUUBBIE
K Pa3JIMYHBIM BPEIHBIM BO3JICMCTBUSIM BHEIIHEN cpeabl copTa. Kpome Toro, Te-
Ieph U1l YUYEHBIX 3HAUYUTENBHO YIPOIIAETCS MPOLECC M3YyUYEHUS TE€HETUUYECKH
0oJiee CIOKHBIX 3€PHOBBIX KYJIBTYpP, MOCKOJIBKY MEXy WX T€HOMaMH U T'€HO-
MOM pHuca MHOTO 001iero. M BojHe BO3MOXKHO, YTO YK€ HE 3a TOpaMHU «KapTHU-
poBaHue» cToJb oMo Hukutolt XpylieBsiM KyKypy3bl (HaCUMTHIBAIOIIEH
nopsika 2.5 MIIpJ ap OCHOBAaHMI) U J1a)Ke€ YHUKAJIBLHOM 1O CJIOKHOCTH MIIIEHU-
bl (cocTosuieit u3 6onee yem 16 mupa map OCHOBaHUM, YTO B HECKOJBKO pa3
MPEBBIIIAECT YUCIO HYKJIEOTHAOB B yeloBedeckoM reHome). Tak, Harmonaib-
HbIlii Hayunblid o CHIA, B paMKkax KOTOPOTO B IIPOIUIOM TOAY ObLT MHUITUU-
pOBaH MPOEKT MO TOTAIbHOW Jemu(ppoBKe (YHKUUNA T€HOB MpEACTaBUTEIEH
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PaCTUTEIBHOIO MUPA, IIOCTABUII ME€pE] 3a/IeHCTBOBAHHBIMU B HEM YUYEHBIMH aM-
OMIIMO3HYIO 3a/layy — Yepe3 JECSATh JIET CO3/1aTh KOMIBIOTEPHYIO MOJIEIb Ue-
aJIbHOTO «BUPTYAJIILHOTO PacTeHHs», HAa 0a3e KOTOPOH MOKHO OYyJIET ¢ BBICOKOM
TOYHOCTBIO MPOTHO3UPOBATh U KOHTPOJIMPOBATH PE3YNIBTATHI BO3JICUCTBUS pa3-
JUYHBIX YCJIOBHM OKPY’KAIOIIEH Cpelbl HAa KU3HEIEATEIbHOCTh PACTUTEIBHBIX
opraHu3MoB. BripoueM, ocHOBHas npobiiemMa B OJI00HBIX T€HETUYECKUX UCCIIe-
JIOBAHUSX 3aKJIFOYAETCS B TOM, YTOOBI IOHATH, 32 YTO UMEHHO OTBEYAET KK IbIi
KOHKPETHBIN I'eH. 3HaHHE TOJHOM CTPYKTYpPBI MOCIEA0BATEIIbHOCTEN HYKICOTH-
JIOB OTHIOJIb HE BEAET K aBTOMATHUYECKOMY MOHHMMAHUIO (DYHKIIMM, BBITIOJIHSIE-
MBIX T€HaMH. 3a/iaua OCJIOKHSETCS eIlle U TeM, YTO TaK Ha3bIBA€MbIE MOJIE3HbIE
B MH(OPMALIMOHHOM IJIaHE T€HbI COCTABIIIOT B cpeaHeM Juuib oT 1 10 3 % re-
HOMa (?Ta JI0J1s1 BaphUPYETCS B PA3IMYHbBIX OpraHu3Max), a ocTajibubie 97-99 %
B OCHOBHOM PAaCCMAaTPUBAKOTCA COBPEMEHHOW HAyKOW KaK «HEHYKHBIM MaTepH-
am» (Ipyroil MOMyJISPHBIA CUHOHUM — «OOJIbIlIasi TEHOMHAs CBajKa»), TaK Kak
YYEHBIM TIOKa HE yJIaJloCh Pa3o0paThCs, 32 YTO OHU OTBEYAIOT (AAKOE «MYyCOp-
HOE HACJIEINE» IeHETUYECKON 3BOJIOLNHN, HCCIEN0BAaHUE KOTOPOIO MOKA CUUTA-
€TCsl MaJIONEPCIEKTUBHBIM 3aHSATHUEM ).

[TosToMy TrOBOPUTH O TOM, YTO IIBEWIAPCKO-AaMEPUKAHCKUN TaHAEM
OKOHYATEJIBbHO pa3rajajl TeHETHYECKYIO TallHy puca, Ha CaMOM JIEJI€ HECKOJIBKO
NPEXIEBPEMEHHO. BOo-TIEpBBIX, MO MPU3HAHUIO CAMHUX YYEHBIX, UM IOKa yza-
JIOCh TIOJIYYUTh «KapTy» Julb 99,5 % mocnegoBaTenbHOCTEH, U BOBCE HE (PaxT,
YTO OCTABIIMECS MOJIIPOLEHTa — 3TO MEJIOYH (3a4acTyl0 UMEHHO ATOT «HEYU-
TAae€MBbIl OCTaTOK» U COAEPKUT HauboJiee LEHHYI0 MHPOpMAIUIO, TPYAHO MOA-
JAIONIYIOCS JajdbHenie nemu@poBke). A BO-BTOPBIX, OT MOJTYYEHHS MOJHOTO
TE€HETUYECKOr0 TEKCTA JI0 €r0 MOJHOTO MOHUMAaHUS JOHKHO IIPOWTH €llle HeMa-
JI0€ BpeMs — JJaXke M0 ONTUMUCTUYECKUM OLIEHKaM CaMHUX YYaCTHHKOB MPOEKTa,
Ha 3TO YWJET ellle KaK MUHUMYM HECKOJIBKO JIET; CKENTHUKHU K€ IMOJaratoT, 4YTo
CEpbE3HbIl MPAaKTUYECKUH pe3ysbTaT OyJeT MOJIydeH HE paHee Havaja clie-
JYIOIIETO JACCSATHUIIETHS.

A3uto nakopmam

Kak O6b1 TO HU OBLIO, MOJTYyYECHHUE MOJHOM MOCIEI0BATEILHOCTU HYKJIEO-
tuaoB JIHK puca, 6e3ycinoBHo, cienyer cuutarh OOJIBLIINM yCIIEXOM COBPEMEH-
HOUM MonekyJisipHoi Ouosioruu. [Ipuuem yxe ceroiHs MHOTHE 3amafHble KOM-
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MEHTATOPbI CXOJATCS BO MHEHHH, YTO IIPOYTEHHE PUCOBOIO F'€HOMA — 3TO BaAXK-
HeHIMii TpopsiB B chepe pa3pabOTKU FeHETUYECKH MOAUPUIIUPYEMbBIX PacTH-
TEIbHBIX OPTaHU3MOB, KOTOPBI MOXKET CTaTh KaTalu3aTOPOM pOocTa 0OBEMOB U
NOBBIIIEHUSI KauyecTBa MPOAYKIUH MHUPOBOTO CEIbCKOro xo3diicTBa. K pe3yib-
TaTaM UCCJIEJOBAaHUN YUEHBIX, IPUBJICYEHHBIX K MPOEKTY KoMIaHui Syngenta u
Myriad Genetics, y>xe mposiBUIM OOJIBIIION HHTEpEC NpeAcTaBuTeNin BeemupHoii
opranuzaruu npogoBoascTBus (FAO) u International Rice Research Institute,
KpYMHEHIIero MUPOBOTO HAYYHOIO IIEHTpa MO M3y4eHUio cBoMcTB puca (du-
munnuuel). [To nanaeiM PAO, TeMnbl IpUpocTa YUCICHHOCTH HACEIEHUs 3eMIIN
B MOCJIETHEM JIeCATUIIETHH XX BeKa CYIIECTBEHHO ONEpekaliid TEMITbI IPUPOCTa
00111eMUPOBOTO MPOU3BOJCTBA pUCA, BAXKHEHIIIEH CEIbCKOX03IUCTBEHHON KYIIb-
Typbl A3HM, Ha JTOJIFO KOTOPON NPHUXOAMTCS OKOJIO MOJOBUHBI JKUTEIEH HalleH
rnaneTel. [Ipudaem B 90-€ roabl CpeIHUN €XEroJHBbIM MPUPOCT ypoKas puca
ynai 10 1 % no cpaBaenuto ¢ 2,5 % B 70—80-e roapl. OTKpbITHE 3aMaIHBIX YUe-
HBIX CMOXET, 10 MHEHHUIO 3KCIIEPTOB, MEPEIIOMUTH HETATUBHYIO TEHICHIUIO.

[TpencraButenu Syngenta cpasy ke 3asiBUIM O TOM, YTO TOTOBBI Ha 0e3-
BO3ME3THOM OCHOBE MPEAOCTaBUTh HAaWOOJIee 3aMHTEPECOBAHHBIM B UX HCCIIE-
JOBaHUAX TOCYJAPCTBEHHBIM YUPEXKJICHUAM (IPEXKIE BCETO B a3MATCKUX CTpa-
Hax) MOJIyYCHHbIE JIaHHbIE U KBaJU(ULIHUPOBAHHYIO MMOMOIIb B «IPOJIBHKEHUH
npoaykray. [IpaBaa, HEeKOTOpble HAOIIOAATENN YCMOTPEIU B 3TOM XUTPOYMHBIN
XOJl, pACCUUTAaHHBIA HA MOJyyeHUEe B OyAyIIeM KOHTPOJS Haja a3MaTCKUMH pHU-
COBBIMM TUIAHTALMSIMHU. B TpagUIIMOHHO ajapMHCTCKOM KIIIOYE€ BBICTYIWJ H
Bceraa Aepxkantuii Hoc o Betpy Greenpeace. Jlupexkrop Greenpeace mo HOro-
Boctounoit Azunm BoH OpHaHzec CUMTAET, YTO OINPEAEICHHE T'E€HETUYECKOTO
KOJIa pycCa YpeBaTO LEJbIM PSAAOM ONACHBIX MOCIEACTBUM, ITTaBHOE U3 KOTOPBIX
— «JlaJpHENIIee YCUIEHNEe KOHTPOJIS YaCTHBIX OMOTEXHOJIOTUYECKUX KOMIaHUI
HaJl FTEHETUYECKHMH PECYypCaMy YEJIOBEYECTBA U, TEM CaMbIM, HaJl IPOU3BOJCT-
BOM ITPOJIOBOJIbCTBEHHBIX POTYKTOB.

Bripouem, cepbe3HbIii OMOTEXHOIOTMYECKII OM3HEC UPOHUYECKH OTHOCUTCS
K 3asIBJICHUSIM «3€JIeHbIX». /{7151 Hero riiaBHOE B MOOOHBIX HAYYHBIX TOCTHKEHUSIX
— POCT MHTEpeca MHBECTOPOB K aKIMSAM KOMIaHUI-pa3paboTunkoB (yxe Ha clie-
IYIOLIUI JeHb nocie 0(QUIMAILHOTO OIVIAIICHUs Ha Tpecc-KOH(EPEHIMU JOCTUT -
HYTBIX Pe3yJbTaTOB KOTHUpOBKHM akiuii Myriad Genetics moansuuch Ha Heto-
Hopxckoii Guprke mouty Ha 15 %) 1 BOIPOC OKYIaeMOCTH HHBECTHIIHIA.
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IICUXOJIOT'TA AIOPBEJIH JUUIAL BALIIOI O 3/]OPOB'A

JlenBe 3ycTpiBIIN BECHY, Oarato XTo 3 HAC MOYMHAE XBOPITH. J{JIs1 momei,
110 0CJIa01IM 3a 3UMY, BECHSIHA TOr0/1a CTA€ HEMPOCTUM BUNPOOYBAHHSIM.

HenmapemHuo B mepekiaji i3 cTapoIaBHhO-1HIINCHKOI «aropBeay — «HayKa
PO JKUTTS», )KUTTS B TapMOHIi 3 IPUPOJIOI0, B SKIM, K 1 B HAIIIOMY OpraHi3mi, B
KOKEH CE30H NEepeBakae MeBHa CTHXisA. Y Oepe3HI—KBiTHI, IO CIIBMNATAIOTh Y
meauiuHi [Hno-Tubery 3 cesoHom BecHu, nanye «Kada» — XxomomHa, Borka
CJIBOTA, M0 OXOJIOMKYE HAIIIl TiJI0 1 AyITy, BUKJIUKAIOYU BECHSHI TPOCTYAM 1 3a-
TOCTPEHHS 3aMaJIbHUX 3aXBOPIOBAHb CEUECTATEBOI CUCTEMH 1 pEeBMATOJIOTTUHUX
xBopo0. II[o6 1me XBOpOOOTBOpPHE OE3MOPLKIKA «PO3TONUTHY 1 «IIACYIIUTH,
HEOOX1THO 3ITPITUCS, PO3NATUTH BOTOHB JYIII TapsyO0r0 1KEXO.

3rigHo 3 MeaunuHow [Ha0-TubeTy Bee icTiBHE Ma€ OJUH 3 IIECTH CMaKIB:
KHUCJIMH, COJTOHUH, TOCTPUM, COJIOAKHUM, TpKui 1 Teprikui. [leprni Tpu mocuro-
I0Th Kap, TPU OCTAHHIX — 3CEPEAMHH OXOJIO/KYIOTh JIIOIUHY. Buxoasdu 3 1160-
ro npuHIUMNY, ¢axiBelb 3 CXIJHUX CUCTEM O3J0POBJICHHS 1 paauTh OyayBaTu
CBI{ palllOH. 3a alopBEOI0 HaMKpalla JJii BECHU DKa — 1e Kau (0coOauBO 3
suMeHI0 1 BiBca). Kpyny mepen mpurotyBaHHSM Kpaille HeOaraTo MiACYUIUTH
a00 MiICMaXXUTHU Ha CKOBOPO/II.

Bu nepexonanuii m'sicoio?

Toni BiaiiTe nepepary OapaHuHi (3a CXIIHOIO Kilacu(IKalli€ro BOHA — Of-
Ha 3 HaWrapsA4inmmx), puOl 1 M’sCy BOAOIUIABHUX NTUIL (Y HUX OaraTo >Kupy,
KU pO3MAaJIOe HAIll BHYTPIIIHIA BOTOHb). A OCh CBUHMHA — MPOAYKT XOJIOIHUM.
Boke k1o Hero 3apa3 1 JacyBaTu, TO HeaOMsIK MPUCMAUMBIIK TiepiieM. BecHsHui
yac — B3araJil yac rapsyux (rBO3auKa, nepeup, IMOUp, KapJlaMOH, KypKyMma) 1 Tip-
kux (mosjuH, 6apOapuc, HACIHHS SUTIBIIO) MPSHOIIIB. 3apa3 Il MPUIIPABH MOXKHA
JofaBaTH B OyAb-SIKy CTpaBy, MOCTYMOBO 30UIBIIYIOUM I1X KUIBKICTh. A BCHO
M’SICHY TKY ICTH HE Y CMa)K€HOMY 1 BApEHOMY, a B 3alI€U€HOMY BUTJISIL 3 alleTh-
THOIO CYXOI0 CKOPMHKOIO. JIFoOMTEN MallInKiB, HACTYIMB Ball yac!

Yaii 3 imbupom. 1 nisikoeo euna!
He ckmane tpyasHomiiB mimiOpatu 10 Takoi 3aKyCKH 3irpiBarodi Harmoi.
Binnaiite mepeBary 3irpiBarouiil sUTIBLIEBIM TOPLII, BICKI, NEPIIBLI, POMY 1
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TKUHOBL. Bel 111 Hanoi (mpupoHo, B pO3YyMHIN KUTBKOCTI) 4yI0BO JOTIOMAaraloTh
POTUCTOSITU BECHAHOMY 0€310p1aoki0. Horo He MOKHA CKa3aTH PO KOHBSK.

I Bxe 30BCiM HE MIAIATYTh IS IMi€1 METH HAIIBCOJIO/KI, a TAKOX MapoUHi
JIeCepTH1 BUHA.

He BapTo BiaMOBIsATH coO1 B 4aroBaHHI. TiIbKM HaBeCHI JojaiiTe B yaii
Ky iIMOUPY, a B KaBy — KapJIaMOH (MiAIHIyTh TaKOXK TBO3/IMKA, KOPHUIIS, MyC-
KaTHHM TOpix).

3a 3amuwikom i 3a 3anaxom maveu

[IpexpacHUM JOMOBHEHHSIM JO TPSHOI, 3amaIlHOl aNTeYKH MOXE CTaTH
moXija B Jla3HI0. T1IBKM SKIIO MPU OCIHHIX 1 3MMOBHUX IPOCTYJax (3TiHO 3 arop-
BEJI0I0) MOTPIOHO WTH B POCIMCBHKY Ja3HIO, TO MPU BECHSIHUX — Y KaApKY, CyXy
(bIHCBKY cayHy.

Tenep — npo 3amaxu, iX Te€X ITHOpyBaTH He BapTo. bo Tak camo, sk Bce,
[0 MU '€EMO 1 IMO, 31rpiBalOYOI0 1 0XOJIOKYIOYOI0 BIACTUBICTIO BOJIOJIIE 1 TE,
110 MU 3 BaMu Hioxaemo. [Ipuranaiite, SKuM € 3amax >kuTa — BiH Ja€ Ballli qyii
BIIUYTTSI TEIIa, PAJOCTI 1 3aTUIIKY. HameBHO 11e 1 XBOIHI apoMaTu: COCHU, SJTU-
ui. Ha HUX 1 opieHTyHTECs, a TaKOX Ha 31rpiBaroyl apoMaTu po3MapuHy, rBO3-
TTUKH, 4a0pelto, JICTIEXH.

CYYACHI YABJEHHA ITPO BIOC®EPY TA IT MEJKT

Kugsi ictotu (pocauHuU, TBAPUHHU, MIKPOOPTaHI3MHU) KUBYTh Ha TOBEPXHI
3emuti, B ii atMocdepi, rigpocdepi, BepxHiX mmiapax Jitochepu, yTBOPIOIOYH
00070HKY 200 cdepy KUTTI — biocghepy. Briepiue 11eii TepMiH BXXUB aBCTPIACH-
kuii BueHuit E. 3tocc y 1875 p., ane mommpuBcs BiH Mics TIpailb HAIIOTO BUJA-
THOTO BYEHOTO, 3aCHOBHMKA Ta IMEPIIOTO Mpe3uneHTa Akagaemii Hayk YKpaiHu,
B. 1. Bepnaacekoro. Bin 10BiB, 110 MBI OPraHi3MU BITITPAIOTh YK€ BAXKIUBY
poJIb y TIpoliecax, siki Bi0yBarOThCs y BCix cepax 3emii. «Axou Ha 3emii 0yiio
BIJICYTHE JKUTTS, — NTMCAB YUYCHHM, — 00mMuYs 11 Oyso 6 TakuM ke HE3MIHHUM 1
XIMIYHO THEPTHHUM, SIK Hepyxome oOnuyus Micsus, sk 1HEpTHI yJaMKH HeOec-
HUX CBITHJI». 32 MUIBSIPIU POKIB ICHYBaHHS 3€MJIi )KHUB1 1CTOTH 3HAYHO 3MIHUIIU
ckJazn i atmocdepu, rigpocdepu i aitocdhepu, CTBOPUBIIHU, MO CYTi, 30BCIM 1H-
II€ CepPeIOBUIIIE KUTTS.
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JIropuna sk 610JI0TIYHA 1CTOTA TAKOX € CKJIAJ0BOIO YACTHHOIO Olocdepu.
Bona He MoOXe iICHyBaTH B IHIIIOMY CEpEIOBHIII, HDK T€, 10 YTBOPUJIOCS Ha
TUTAaHEeTI 3a ii JIOBTY ICTOPII0 — HE MOXKE JIUXaTH MOBITPSAM IHIIOTO CKJany, He
MOK€ TTUTH BOJH, 3a0pYyJHEHOT IIKIJJIMBUMU JIOMIIIKAMH, HE MOXE >KUTHU MPU
1HIIIOMY, HI’)K CHOTOJIHIIIHE, HAMPY>KEHH] MJIAHETHOTO MAarHiTHOTO MOJSA 1 T. A.
HeratuBHo i€ Ha 310pOB’s 1 MCUXIKY JIIOJAUHU 3MiHA 3BUYaifHUX YMOB 11 iCHY-
BaHHs, 3aMiHa IPUPOTHUX JIAHTIIA(PTIB «KaM’ STHUMH JUKYHIIISIMI» MICT — TIepe-
HACEJICHUX, MEPEHACUYEHUX XIMIYHUM CMOTOM, €JIEKTPOMArHITHUMH MOJISIMHU,
IIyMOM, HAaCHUJIbCTBOM.

[IprcTocoByBaHICTh )KMBHUX OpraHi3MiB Bpakae. JKuBi 6akTepii BUSBICHO
B rapsiuMx rer3epHux Jpkepernax 3 Temieparyporo Boau 98 °C, a takox y Tpi-
IIMHAX aHTapKTUYHUX JbOJOBHKIB, /1€ TEMIIEpPATypa PiIKO KOJH IIJHIMAETHCS
Buie 0°. bakTepii XUBYTh y IMHUOMHHUX BoAax YopHOro Mopsi, HACUYEHUX CIp-
KOBOJIHEM, JIesiK1 OaKTepii BUABIICEHO HaBITh B aTOMHHUX peakTopax. JKuBy cropy
OakTepil OyJ0 BUSBIEHO B OJIHIN 13 TPyOOK aMEpPUKAaHCHhKOI KOCMIYHOI CTaHIIIi,
sKa TPU POKU 3HAXOAMJIACh HAa MOBEepXHI Micsis, — BOHa moTpanuia Tyau 3 3e-
MJI1 i 30eperiia JKUTTE3AaTHICTh, HE3BAXKAI0UM Ha TepeOyBaHHS B YMOBaX KOC-
MIYHOTO BaKyyMy, PI3KUX KOJIUBaHb TEMIEPATYPH 1 BUCOKOTO PiBHS pajaiarii.

OpnHuM 3 posABIB 010JI0TYHOI aKTUBHOCTI OPTaHi3MIB € HIBUAKICTD IX PO-
3MHOXXEHHS. 3a 17lealbHUX YMOB (TEOPETUYHO) BOHA MOXE JOCSTTH IIBUIKOCTI
3ByKy. ®panny3pkuii Buennii K. JliHHe# SKOCh MigpaxyBaB, 10 1 MyXd MOXYTh
3'ICTH TYIly aHTHJIONM 3 TaKOIO K HIBUJIKICTIO, K 1€ POOUTH JIeB (BpaxOBYIOUH
IIBUJIKICTh PO3MHOKEHHS MYX).

180



7. CJIOBOCITOJIYYEHHSA

Crosocnonyuenns (ckiadeHi NpUUMEHHUKU, CKIAOeHI CHOJIYYHUKU, | max
oani), AKi Hauwacmiule UKOPUCMOBYIOMbCA 8 AHTIUCLKIU HAYKOBIL limepamypi

Ta6mui 7.1 — Tumosi 3pa3ku CIOBOCIONYYCHB

above all TIepII 3a BCe
syn. first of all
first and foremost
for one thing
in the first instance
in the first place
according to BIJIIOBITHO [10; I10; 3T1IHO 3
in accord (ance) with BIJITOBIHO 10
syn. as consistent with
in conformity with
in compliance with
in keeping with
in line with
a good deal of Oarato
syn. a great deal of
plenty of

a great number of 0e3J1iy, BeJIMKa KUIbKICTh

a lot of
along with paszoM, pa3om 3

apart from BCE OKPIiM, 32 BUKJIFOUCHHSIM
syn. all but OKpiM

aside from

except for

other than

save for

with but

with the exception of
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[Tponossxenns Tabmuri 7.1

as against y TMIOPiBHSHHI 3
syn. (as) compared with/to
as a consequence of B pe3yJbTarTi

syn. as a result
In consequence
in the issue

as a matter of fact bakTH4HO, HacTpaB/i
syn. in fact
in point of fact

as a result B pe3yJbTarTi

as a whole B I[IJIOMY
syn. on/upon the whole
at large

as compared to/with y MOPIBHSIHHI 3
as consistent with

as contrasted to/with y MPOTHUJICKHICTh YOMY-HEOY b
syn. as opposed to
by contrast to/with
in contrast with

as early as 1ie, Bxke (Ipo yac)
syn. as for as back as
as long ago as

as far as HACKIJIBKH, OCKIJIBKH, 10
as far back as 1ie B (1ara), BXKeE B
as for

syn. as regards
as to 1110 CTOCYEThCS
in respect of
in/with regard to
in point of
in relation to
relating to
with/in reference to
with respect to
in the matter of

BITHOCHO
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[Iponosxenns Tabmui 7.1

as if
syn. as though

HEHaue, HCHAYeOTO

as judged by CYIST4H 3

as opposed to y IPOTUIICKHICTh YOMY-HEOYIb
as regards IO CTOCYETHCS, BITHOCHO

as soon as AK TIJIBKU

as stated above
as mentioned above

K CKa3aHO BHIIIC

as to IO CTOCYETHCS, BITHOCHO
as well as a TakoxX (1), TAaKOXK sIK
at all 30BCIM, B3arai
at all costs 3a OyIb-SKY IiHY
syn. at any cost
at all hazard
by all means
assuming SKIIO,
syn. supposing MPHITYCTUMO, 1110
at all events B YCSAKOMY pa3i
syn. at any rate
in all events
at any cost 3a OyAb-sKy LIHY
at any rate B YCSIKOMY pa3i
at first CIIOYaTKY
at best 3a HaMKpaIle
at hand HasBHUH (OJIM3BKO i PYKOIO)
syn. in hand
on hand
at issue 10 PO3TJIAAAETHCS, IMPO SKe He

MOBa

syn. in question
under consideration

at large
syn. at length

JETaNbHO, B LILJIOMY
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[Tponossxenns Tabmuri 7.1

at last HapPEIITI
syn. at length
at least IpPUHAKMHI
syn. at any rate
in/at all events
in any case
at length HapPEIITI
at most HaHO1IbIIIe
at once BiJIpa3y, HETalHO
at random HayTraJl, TOBLUILHO

syn. at (a) venture

at the beginning Ha TI0YaTKy

at the close B KiHIII

syn. at the end

at times 1HKOJIN

syn. now and again

now & then

on occasion

once & again

along with pa3om 3

(to) be available (for) MaTH B HasBHOCTI
because of yepes, BHACTIJIOK

syn. by reason of
by/in virtue of
consequent on
due to
in consequence of
on account of
on the score of
owing to

(to) be due to

OyTu 00yMOBJIEHUM, OyTH

CJIIJICTBOM 4Oro-HeOy b, OyTH 3a-

MPOIIOHOBAHUM
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[Iponosxenns Tabmui 7.1

(to) be good
syn. to be true
to be valid

OyTH IiMicCHUM

(to) be identified as
syn. to be referred to as
to be termed as

Ha3nuBaTHUCA

(to) be in accord with
to be in agreement with

y3ro/I)KyBaTHUCS, BIAMOBIAATH

(to) be in charge of
syn. to be responsible for

OyTH BIJIIOBIIaJIBHUM
OYOJIIOBATH

(to) be in contrast with/to

MEPEYUTH

(to) be inferior to

HC IICPCBCPINYBATH, IIOCTYIIATUCHA

(to) be referred to

Ha3uBaTHUCIA, ITIOCUIIATHUC HaA

to be termed as

Ha3nuBaTHUCA

(to) be valid
syn. to hold good
to hold true

OyTu AiicHUM

to be variable from... to
syn. to range from... t0
to vary from... to

3MIHIOBATUCS B MEXKax BII... JI0

(to) be worth (while)

KOIITYBAaTH, MaTu CCHC

by a factory of ... y ... pa3iB (OiibIIE)

Besides KpiM TOTO

by all means o6 TO He cTajo, 3BMYaliHO, 0e3y-
MOBHO, HEOJIMIHHO, 000B’SI3KOBO

by contrast to/with B TOPIBHSHHI 3, Y NPOTUIICKHICT

4oMy-HEOy b

by any means

OyIb-sKkuMH 3acobamu (crocoba-
MH), 000B’SI3KOBO
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[Tponossxenns Tabmuri 7.1

by dint of

syn. by means of
by way of
by/through the agency of
through the medium of

3d JOIIOMOI'0I0, TOPOI'0T0

through the use
by virtue of
by no means Hi B sIKOMY pas3i
syn. on no account HISIKUM YHHOM
in no case
by the way MIXK 1HIIAM
syn. among other things
in passing
by then Ha TOM Yyac
by/in virtue of 3aBJISIKA YOMY-HeOy b
syn. due to qyepes mo-HeOyab
thanks to

on the strength of

cut and dried

TpadapeTHuil, mabIOHHUMA

cut and try method

EKCIIEPUMEHTAIBHUM METOJI, METO]I

po0 1 MTOMMJIOK, METO/T

MMOCJIIOBHUX HAOJMKEHD

considering

syn. concerning
regarding
respecting

BITHOCHO

concerning

110 CTOCY€EThCS

chiefly by
syn. mainly by
largely by

NepPeBaX]HO

epending on/upon

3aJIE)KHO BIJI
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[Iponosxenns Tabmui 7.1

due to

BHACJIIJIOK, 3aBJISIKU YOMY-HEOY/b

during the course of
syn. in the course of

MPOTATOM, 1] Yac

despite

HC IUBJIIYUCH HA, BCYIICPCU

early in
syn. at the beginning

Ha [0YaTKy

each other
syn. one another

OAHH OAHOIO

even if
syn. even though

HaBITh SAKIIO

ever since
syn. since then

3 TUX TIp

except for
syn. apart from
all but
aside from
other than
save for
with but
with the exception of

OKpIM, 32 BUKJIFOUEHHSM, SIKOU HE

except in so far as

34 BUHATKOM TOI'O, IIIO

far and away
syn. by far

3HAYHO, 11032 CYMHIBOM

failing

4yepe3 BIJCYTHICTbh, 3a BIACYTHICTIO,
yepes Opak

first and foremost
syn. above all
first of all
for one thing
in the first instance
in the first place

TIepIII 32 BCE

far and by

3arajom, B3araji Kaxydu

first of all

TIepIII 32 BCE
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[Tponossxenns Tabmuri 7.1

following yCIIij 3a
for all that HE IUBJIAYNCH HA BCE 1€
for one HAIPUKIIA]T

syn. for example
for instance
to take an example

for one’s sake

paay Koro-HeOy b

for one thing

syn. first and foremost
above all
first of all
in the first instance
in the first place

IMo-1Icpuic

for that matter
syn. for the matter of that

II0 CTOCYETHCS I[HOTO; Y IbOMY

for the benefit of

syn. for the sake of
on behalf of

TS, Pajiil 40ro-HeOy b

for the matter of that

10 CTOCYETHCA LBOT0; Y IIbOMY

for the most part

IOJIOBHUM YHMHOM, IICPCBAKHO

for the present of
syn. for once
this time

BOTO pa3y, MOKH

for the purpose of

syn. for the reason of
with a view to
with the view of
in order (that) to

3 METOIO; IJIS TOTO, 100

for the reason of

3 METOIO; IJIS TOTO, 1100

for the rest

[I0JIO 1HIIIOTO

for the sake of

TS, 3apajid 4oro-HeOy b

for the time being
syn. for a while

MMOKH, Ha JICIKUI Yac
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[Iponosxenns Tabmui 7.1

for this (that, which) reason

3 i€l TPUYUHU

for want of 4yepes BIJICYTHICTD, 32 OpakoM
syn. for lack of
from now on Haai

from time to time
syn. now and again
now and then

yac BiJ1 yacy

given 3a HasIBHOCTI, TaHU, BKa3aHUM
given that 32 YMOBH, I110; SIKIIIO €; SKIIO
syn. on condition that

granted

granting 3a YMOBH, O€py4H JI0 yBaru
granted

half as much yaBivi OUTBIIE, YBIUI MEHIIIE
syn. half as large

twice as little

hardly any Maiike HI9oro

syn. hardly at all
next to nothing

however much

CKUIBKH O H1

however poTe

if any AKIIO B3araini (€, MOTpiOHMIT)
syn. if anything

if at all

if for no reason than

X04 Ou TOMY, 1110

in accordance with
syn. as consistent with
in conforming with
in compliance with

BIIMIOBITHO 10

in heaping with
in line with
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[Tponossxenns Tabmuri 7.1

1n a manner B JIEIKOMY PO3YMIiHHI; JI0 JESIKOi
syn. in a sense MipH

in a way

in a rough way PUOIM3HO

syn. about

In some measure 710 JIeSIKOT MipH; 9aCTKOBO

syn. to a certain degree

in addition to y JOMOBHEHHI 70; KpPiM TOro; 0
syn. over & above TOT'O XK

in/at all events B YCSIKOMY pa3i

syn. at any rate

in all respects B YCIX BiJIHOIICHHSIX

syn. at all points
in every count

in every way

in any case B YCSIKOMY pa3i (BUIAJIKY)
in as much as OCKIJIbKH; 3 IPUYUHHU TOTO, IO
in behalf of paau

in case (of) B pa3i, SIKIIO0

In comparison with/to B TIOPIBHSIHHI 3

in compliance with BiJIITOBITHO /IO YOTO

in conformity with

In connection with y 3B’S3KY 3

syn. relative to

in consequence of YHACIIIOK, Y pe3yJbTari
in fact baxkTHIHO

in favour of y KOPHCTB; 3a; TIEPEBAKHO
in lien of 3amicTh

syn. in place of

in line with BIJIITOBITHO 10

In no case Hi B SIKOMY pas3i
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[Iponosxenns Tabmui 7.1

in order for
in order that

IS TOTO 11100

in order to

in passing MDXK 1HITAM

in place of 3aMiCTh

in point 110 PO3IIISAIAETHCS
in point of BIJTHOCHO

syn. in respect of
with respect to

in reference to

BiJIHOCHO; IIIO CTOCYETHCS;
IIOCIJIAIOYHCH Ha

in/with regard to

BiJIHOCHO; III0 CTOCYETHCS; 010

in relation to

in respect of

in series ITOCJIi TOBHO

syn. in succession

in so far as OCKIJIbKH

in spite of HE IUBJIIYNCH HA

instead of 3aMiCTh

in terms of BpPaxOBYIOUH;, 3 TOYKH 30pYy; VY

BUTJISA/II, HA OCHOBI, y (QYHKIII, 3a-
JIESKHO BIJI, B OJJMHHIIIX

in the first instance

IICPII 3a BCC, CIIOYATKY

in the first place

in the following
syn. in what follows

HIDKYE, Hagaml

in the following way

TaKMM YMHOM

in the issue
syn. as a result

y pe3yJabTaTi

in the long run

BPEITI-pELIT

syn. after all
finally

in the matter of

IO CTOCYETHCS
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[Tponossxenns Tabmuri 7.1

in the neighborhood of

noom3y (OJIM3bKO) YOTO-HEOY/b,

syn. in the vicinity of oIS

in the sequel HaaaIT
syn. in the following

in the vicinity of mooIn3y
in the wake of yCIIig 3a
syn. subsequent to

in the way of BIJTHOCHO
in view of y BUIJISI

In these respects
syn. with this connection

y 3B’SI3KY 3 LIUM;

in/by virtue of

4yepes M0-HeOY/Ib; 3aB/ISIKA YOMY-
HeOyIb

in what follows

HMOKYe, Hagaml

it follows

3 ObOT'0 BUXOJIUTH

it was not until that

TUIBKH, 1 JIMIIIE

In contrast to/with
syn. unlike

to be not like in

as opposed

by contrast to/with

y OPOTUJIEKHICTh; Y MOPIBHSHHI 3

let alone
syn. not to mention
to say nothing of

HC IrOBOPAYH BIKEC ITPO

little more than
syn. nothing but

JINIIC

nearby
syn. in the neighborhood of
in the vicinity of

nopy4, OmK4e

next to nothing
syn. hardly any
hardly at all

MaMXe HIY0ro
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[Iponosxenns Tabmui 7.1

no matter (how, what, when, etc)

He3aJIeKHO Big TOTo (SK, 110, KOJIH,
T.J.)

none the less IpoTe
no sooner then SIK TIJIbKH
not at all HICKIJIbKH

not the least

not to mention

JUIIE IICHIS TOTO, SK; JHUIIE TOMI,
KOJIH

not until (after)

JUIIC, JINIIC

nothing but HE 10 1HIIIE, SIK

nothing else than 1HKOJIH, 9ac BiJ 9acy
now & then gac BiJ Yacy

now that TEnep, KOJIn

of concern MIPEJICTaBIISIOYH IHTEPEC
of consequence BAKJIMBHH, TAKHM, 1[0 Ma€
syn. of importance 3HAYCHHS

of significance

of course 3BHUYANHO

syn. by all means

to be sure

of great moment

BAKJIMBUM, TaKUii, 1110 Ma€ BEJIUKE
3HAYCHHS

of late 3a OCTaHHIHN yac

of reference CTaHJapTHUM, €TaJOHHHMH,
NOPIBHSUIbHUM

off hand 0e3 MiAroTOBKH, BiJipa3y

off the point HE IO CYTI, HE 3a TEMOIO

on a short notice

BiJIpa3y, 0e3 3BOJIIKaHHS

on account of

4yepes, YHACTII0K

on condition that
syn. given that

3a YMOBH IIIO

on hand
syn. at hand
in hand
to hand

10 pO3IIIAAA€TECA
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[Tponorxenus Taduii 7.1

on no account

Hi B IKOMY pa3i

on the score(of)

YHACII1JI0K

on the verge of
syn. on the point of

ONMU3bKUiL 10, HA TpaHi

on/upon the whole
as a whole

B HiJ'IOMy, 3araJiom

open to objection
open to question

CYMHIBHUH, CIIIpHUHN

other conditions (things)

3a IHIIKUX PIBHUX YMOB

being equal

other than OKpIM, KpiM, 32 BUKJTFOUEHHSIM
syn. all but

out of date 3acTapiiaui

out of place HEJOPECUHUI

over & above JIO TOTO X, B JIOJaBaHHI

owing to YHACJIIJIOK, 3aBISIKH

plenty of Oarato

present-day
syn. up-to-date

Cy4acCHUM, HOBITHIN

rather than HE CKOpIIIe HiXK; 3aMiCTh TOTO, 1100
relating to 110 CTOCYETHCS, Y BIIHOIICHHI
relative to y 3B’SI3KY 3, BITHOCHO

safe for 3a BUKIJIFOUCHHSM

short of Maiike J10

since then 3 TUX IIip

so far MIOKH, JI0 IUX TIip

so far as OCKUTBKH

so long as

subject to BIAIOBIIHO 10, 3aJIEXKHO BiJ
subsequent to CITIIYIOUH 3, TICIIs

thanks to 3aBJISIKH, YHACIIOK
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[Tponmosxenus Tabmmmi 7.1

the fact is (that)
syn. the point is

pid y TOMYy, 110

the thing is

the fact that T€, 110

the point is

through/by the agency IIUITXOM, 32 JJOTIOMOTOFO

through the medium

through the use

thus far

JI0 IUX TP

to advantage

3 YCIIXOM

to all appearance(s)

CYJISIYM 3 YChOTO

to date 710 TEHEPIITHLOTO Yacy

to full advantage TIOBHICTIO

to hand 110 € (OJIM3BKO), PO3TIISIIAETHCS
to the effect that B TOMY CEHCI, IT[0; TaK a0u

to the extent (of) 710; aX JI0; Y Mekax

to the extent that B TOMY CEHCI, 110

to the letter OyKBaJIbHO, TOYHO

to the point 10 CyTi

to the point of
to the point that

710 TaKoi MipH, 110

to this effect
to this end
syn. will this end in view

JUIS LIE€T METH, 3 L1€I0 METOIO

under way
syn. in progress

3M1MCHIOBAHUM 3apa3

unless otherwise indicated (men-
tioned, specified, stated)

SIKIIIO HE BKa3aHO 0COOJIMBO

until recently

A0 HCAAaBHBOI'O 4acCy

upon/on the whole

B LIJIOMY, 3arajom

up to

aXx J10

up to date
syn. present day

Cy4yacHHH, HOBITHI!

up to the present

710 TETEPIITHBOTO Yacy
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3akinyeHHs Taoaui 7.1

up to this point JI0 LIKX IIip
well nigh MaiKe
whether it be Oyab TO
which is to say TOOTO

with a glance to BPaxoBYyIOUU

with a view to

3 METOI0; 3 TUM, a0u

with but see

34 BUKJIIOYCHHAM

with due regard for

BpaxOBYETHCA HAJIC)KHUM YHMHOM

with provision for

BpPaxOBYIOUHU

with reference to

BiI[HOCHO, IO CTOCYETBLCA, IIOCHU-
JJArO4YHUCh Ha

with regard to BiJTHOCHO
with respect to B1JTHOCHO
with the view of 3 METOIO

worthy of note

3acIyrOBYIOYUH Ha yBary

whereupon

YHACJIJIOK YOTO, TICIIs YOTO
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Haiiyscusaniwi diecnosa, wo 8UKOpUCmosyomvcsi 8 mexHiuHiu iimepamypi

8. AI€ECJIIOBA-OIIEPATOPHU

Ta6mus 8.1 — Haity>xuBaHnini JiecioBa

1. | to affect — to influence — to act (on) | BrumBaTH
2. | toallow JIO3BOJISATH
to allow for BPaxOBYBaTH
3. | to alter > to vary (in, or from.to.) > 3MIHIOBATH (Cs1)
to change > to transform > to modify | meperBoproBatH,
(BUI03MIHIOBATH )
4. | to amplify* > to increase > i CHITIOBATH, ITiBUIIYBATH,
to grow > to rise > to raise > 3pocTaTu
to enhance > to magnify
5. | to assume 1. mpuiimaTH 2. TOMyCKaTH,
MIPUITYCKaTH
6. | to assure rapaHTyBaTH, 3a0e3MedyBaTu
7. | to be ascribed OyTH 00yMOBJICHUM
8. | to be attributed to Oyt 00yMOBJICHUM, OyTH
3B'I3aHUM
9. | to be involved 3a]y4aTucs, OyTH BTSITHYTUM
10. | to be available OyTH B HasIBHOCTI
11. | to be identical (in) (to) > OyTH IICHTUYHUM y YOMYCh ~
to be similar in > to have the same 3 YUMOCh
AHAJIOTTYHUM , CXOKHUM
12. | to be of importance/ significance MaTH 3HAYCHHS
13. | to be plotted against rpadik 3aJIeKHOCTI;
~y QyHKIIi
14. | to cause CIIY’KUTH MPUYUHOIO, BUKIIH-
KaTH
15. | to consider > to take into account pO3IIIsIaTH, BPaXOBYBaTH
16. | to consist of > include > contain > 3aJy4aTH, CKJIaIaTHCS,
to house > to involve> to make up MICTHTH
17. | to consist in MOJIATaTH

197




[Tponossxenns Tabmumi 8.1

18. | to decrease 3MEHIITYBaTH, 3HIKYBATH
19. | to depend on 3aneaTu
20. | to develop PO3pOOJIATH, CTBOPIOBATH
21. | to design KOHCTPYIOBaTH
22. | to differ from BiZIPI3HATHCS Bij
to differ by BIZIPI3HATHUCS HA (BEIIMUHHY )
to differ in BIJIPI3HSITHCS TIO
23. | to denote > to determine > to define | mo3HauarTu, BU3HAYATH

to detect > to find

BUABJIIATH, 3HAXOAHUTH

24,

to entail

CIPUYUHATH 32 COOO0I0

25,

to estimate > to calculate > to
determine > to define > to value

BU3HAYATH, OI[IHIOBATH

26. | to exhibit IIPOSIBIISITH

27. | to ensure 3a0e3neYnTH

28. | to enhance > to magnify (see 4) iICHITIOBATH, 301IbITyBATH

29. | to feed > to supply > to charge > 10JIaBaTH

to force

30. | to find 3HAaXOJIMTH, BCTAHOBJIIOBATH

31. | to follow 1. cmigyBatw 3a... 2. mepebira-
TH, TAKOPSITUCS 3. KOHTPO-
JFOBATH, IPOCIIIKYBATH

32. | to function > to operate > to act > t0 | ¢pyHKIIIOHYBaTH, MPAIIOBATH,

Serve as

BHKOHYBATHU

33.

to get > to receive > to obtain

OTPUMYBaTH

34,

to give > to present > to provide

JlaBaTH, HABOJIUTHU

35. | identify BUSIBIISITH

36. | imply nependavaTH, MaTy Ha yBa3i,
O3HAYaTH

37. | involve 3aJTy9aTd, HABOJIUTH JI0..., Oy-

TH MOB’I3aHUM 3, OXOILIIOBA-
TH, OpaTH y4acThb,
BinOyBaTucs, Oyt (MICTUTH,
nepeadavaTH, yKjiaaaTv, MaTu
Ha yBa3i)
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38. | to improve, to refine YIOCKOHAJINTH, IIOKPAIyBaTH
39. | to invent BHHAXOIHUTH
40. | to investigate > to examine > to study | gociimKyBaTH
> to test
41. | to increase > to amplify T JICUTFOBATH, TT1IBUTITYBaTH,
3pocTaTh
42. | to lead to IIPUBOIUTH JIO ...
43. | to measure > to calculate > BHUMIPIOBATH, O0YHCIIIOBATH,
to compute BU3HAYATH
44. | to mean O3HAYaTH, MaTH Ha yBa3i
45. | to make allowance (for) BPaxOBYBAaTH > POOUTH 3HUXK-
Ky (Ha)
46. | to make privision for nependavatu, 3abe3neuyBaTH
47. | to modify BUIO3MIHIOBATH
48. | to obtain OTPUMYBATH
49. | to observe > to occur > to take place | cratucs, maTu miciie
> to be found in
50. | to predetermine BH3HAYATH HArepe/l
predetermined 3a3/1aJeriib 3aJaHui
51. | to provide with 3a0e3neuyBar, 3a0e3meuyBaTi
...Is provided TIPOTIOHYETHCSI
to provide for nepeadavyaTu
52. | to perform BUKOHYBaTH
53. | to produce > (to make) BUPOOJISITH, POOUTH
54. | to reduce > to decrease > to lower > | 3MeHIyBaTH, 3HIKYBATH
to diminish
55. | to result from Oyt ciincTBOM (OyTH pe3yiib-
to result in TaTOM) YOTO-HEOYIb
MIPUBOJIUTH JI0 YOT0-HEOY b
56. | to represent 300pakaTu, 03HAYaTH,
IIPEICTaBIISATH
57. | to refer to MOCHJIATUCS HA
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58. | to relate to > *to belong to BiIHOCUTHCS *HanexaTu
59. | to select > to choose BUOMpaTH, BigOUpaTu
60. | to serve 1) (as...) > 1) BUKOHYBAaTH, peaji3yBaTH
2) to serve to* 2) BUKOPHCTOBYBATH, 3aCTOCO-
BYBaTH
* cnpuATH, OyTH
61. | to show MPOSIBIIATU, BUSIBIISTH
62. | to specify nepeadavaTH, BU3HAYATH
63. | to simplify CHPOIIYBaTH, HABOIUTH JI0
(mar.)
64. | to stand BUTPUMYBATH
to stand for 103HAYaTH
65. | to study JOCTIKYBaTH
66. | to supply 10JIaBaTH
to supply with 3a0e3nevuyBaTH, iBOIUTH,
KUBUTH
67. | to subject to miraBaTucs ail
68. | take npuiMaTH
to be taken as NpHUIMaTH 3a...
69. | to treat > to machine 1) 006poOIATH, MmiIaBaTH Jii;
2) criell. 30arauyBaTu
(Byrimst, pyny);
3) posrasaatu
70. | to undergo > to subject HiI1aBaTHCS, BUTIPOOOBYBATH
71. | to underpredict 3aHIKYBaTH
72. | to unite 00’eTHyBaTH, CIIOJTy4aTH
73. | to use > to apply > to make use of > | BUKOPHCTOBYBATH, BXKUBATH
to employ
74. | to vary 3MiHroBatH (Cst)

syn. to range from ... to
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