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IlepeamoBa

MetoanuHl BKa3iBKHM MPU3HAYCH] JJI1 CTYJCHTIB BUIIMX HAaBYAIBHUX 3aKJIaJliB
BCIX CIEIIJIbHOCTEH JIEHHOI Ta 3a04HOi (OpPM HaBUaHHS OCBITHBOTO CTYIEHS
«Marictpy.

MeToauuHi BKa3iBKM YyKJIaJeHI B paMKax po0Oodoi mporpamMu HaBYaIbHOI
mucIiuIuTiag «[HO3eMHa MOBa JUIsl akajeMidHUX IUICH» Ta BIAMOBIIAIOTH BUMOTAM
HAaBUYAJBHOTO IUTAHY JUIsl CTYJEHTIB JIEHHOI Ta 3a04HOi (OopM HaBUaHHSA BCIX
crietiasibHOCTEeM HartionanbHOro yHIBepcUTETY «UepHIriBChKa MO TEXHIKA.

['onoBHa MeTa METOAMYHMX BKA31BOK IMOJISITa€ Yy BJOCKOHAJEHHI 3700yBayaMu
BUIIOT OCBITH BUXIJHOTO PIBHS IHIIIOMOBHOI KOMYHIKaTUBHOI KOMIIETEHTHOCTI JJIst
peanizamii 3aBAaHb y pi3HUX cdepax mnpodeciitHoi, HaBYaIbHOI 1 MOJAJBIIOL
HayKOBOi JISJTILHOCTI, a caMe€ 3JJaTHOCTI CHUIKYBAaTUCS 1HO3EMHOIO MOBOIO, 3aTHOCTI
KOPUCTYBaTUCSI HABHYKaMH YCHOTO 1 TIHCEMHOTO MOBJICHHS, HaIlMCAHHS
aKaJeMiYHUX, HAYKOBUX TEKCTIB, apTyMEHTOBAHOTO Ta TOJIEPAHTHOTO BiJACTOIOBAHHS
CBOIX ITOTJISA/IB.

MeroanuHi BKa3iBKHA JOMIOMOXKYTbh MariCTpaHTaM 3aCBOITH MOHSATTS «pedepar»
1 «aHOTAaIlIsH»; TO3HAMOMUTHUCSA 3 BIJOMOCTSIMU PO CTPYKTYPY, (hOpMy 3amucy, MOBY 1
CTUJIb pedepaTiB 1 aHOTaIlllil; MpoBeCTH (POpMabHUI aHalli3 HaBEJCHUX 3Pa3KiB
pedepariB 1 a”oTaliil; 03HAHOMUTUCA 3 METOJUKOIO iX CKJIaJaHHs, BIAMpAIIOBATH
OKpeMl eTamu, 3 SKMX CKJIaJa€eThCsl MpOLEeC CKIaAaHHs pedepaTiB uM aHOTalll;
CaMOCTIMHO cKJIacTH pedepaT Ta aHOTAII0 3 TOJAIBIIMM OOTOBOPEHHSIM Ha
MPAKTUYHUX 3aHATTSX.



1. KOPOTKI BIIOMOCTI ITPO PE®EPYBAHHA I AHOTYBAHHA

1.1. Busnauenna nonammsa «pegepamy. Buou pepepamie

Ha3Ba «pedepar» moxomuTh Bia JaTHHChKOTO «refferre» - mosimomuisaTw,
JOTIOBIAATH 1 03HaYae: 1) myOsiuHa JOMOBIb; 2) BUKIAA CYTi OyAb-SIKOTO MATAHHS.

Pedepar - 1me KOpOTKMH BHKIAL 3MICTy TMEpIIOKEpeNa 3 OCHOBHUMHU
(haKTUYHUMH BIJOMOCTSIMU Ta BUCHOBKAMHU Ha MOB1 OpHUTIHAIY 200 PiAHOIO MOBOIO.

Pospizusiors aBa Buau pedepariB: iHGopMaTUBHUN, a00 pedepaT-KOHCIEKT, 1
1HIMKaTUBHUH, a00 pedepar-pe3rome.

InpopmaTuBHuii pedepaT MICTUTH B y3arajlbHEHOMY (KOHIICHTPOBAHOMY)
BUTJISIZI BC1 TIOJIOKEHHS MyOITiKaliii, mo pedepyerbes. Y HbOMY BKa3yeThCs MIPEAMET
JOCIIKEHHS 1 MeTa poOOTH, BIIOMOCTI PO METOAUKY JOCHIIKEHHSI, BAKOPUCTaHHI
o0JilalTHaHHS, OCHOBHI pE3yJbTaTH 1 BHUCHOBKHM, a TaKOX BIJMIUYEHI aBTOPOM
MO>KJIUBOCTI 1 cpepa 3aCTOCYBaHHS OTPUMAHUX JaHUX. TyT MOXKYTh OyTH J1aH1 TaKOXK
OCHOBHI XapaKTEPUCTHUKN HOBHX TEXHOJOTTYHUX MPOLECIB, TEXHIYHUX BUPOOIB 1 T.II
B inpopmatuBHOMY pedepati 30epira€Thesi MOCIIIOBHICT TyMOK OPUTIHAIY.

[HauKkaTUBHUI pedepar MICTUTh HE BCl, a JIMIIE OCHOBHI MOJIOKEHHS, SIK1 TICHO
MoB'sA3aHl1 3 TeMoro myOJikaiii, mo pedepyerscs. Bei apyropsaHi st JaHOT TeMH
JeTalll OIyCKAIOThCSA, MPU IBOMY JOIYCKA€ThCS 3MiHA TMOPSAKY MPOXOIKEHHS
Marepianay B OPIBHSAHHI 3 OPUTTHAJIOM.

Ha npakTuiil 3acTocoBYIOThCS TaKOX 3MilIaHl pedepaT, NOEIHYIOTh €JIEMEHTH
1H(OPMATUBHOTO Ta IHAMBIAYaIBLHOTO pedepaTis.

1.2. Ocobnusocmi peghepamy axk nucbmo6020 NOGIOOMIAECHHA

Bubip Buny pedepartiB 3aleKdTh BiJl TOTO, K€ HOro IUJIILOBE NMPU3HAYCHHS, a
TaKOX Bif TUMy pedepoBaHuX maTepiany (MoHOrpadisi, CTaTTs TEOPETUYHA, CTATTS
OTIMCOBA, OTTMC BIIKPUTTS, BUHAXOH 1 T.11.).

Cmpykmypa peghepamy. Pedepar 3a3Buuaii CKIIaa€ThCS 3 TPHOX YaCTHH:

1) 3arosoBHOI (BCTYyMHOi), IO MICTUTh BHUXIAHI JaHl, Ha3Ba IyOiKalii,
MPI3BUILE aBTOpa, MICIE BUJIAHHS, BUJIABHUIITBO, PIK, YUCJIO CTOPIHOK, LIFOCTpAIIill.
Hezanexno Bijg TOro, sKO0 MOBOK MHIIEThCS pedeparT 1HO3EMHOTO JKepera,
3aroJjIOBHA YaCTHHA CKJIAJAE€ThCS Ha IHO3EMHIN MOBI;

2) BnacHe pedepaTuBHOI (OMHUCOBOI), MO MPEACTABIAE COO0I0 KOHIICHTPOBAHY
nepeaady 3Micty pedepoBaHUX TOKyMeHTa (TOJIOBHY 171€0 1 CYyTT€EBI MOJoKeHHs ). s
yacTuHa OynyeTbcs Ha 0a3l BUAUICHUX MPH YUTAaHHI KIIOYOBUX (parMeHTiB. TyT
MPUIHATO HE BUAUIATH a03aIlu;

3) 3aKJIIO4YHOI, B SIKIH MICTSIThCS OCHOBHI BUCHOBKHM I0 BHKOHaHIN poOOTI B
ijoMy. [HOMI 111 YacTHHA MOKE BXOJIUTHU B BlIaCHE pedepaTUBHY.
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@opma  3anucy. Pepepar He MICTUTH po3AiumB 1 pyOpuK, SKi He
PO3UJICHOBYEThCS Ha a03alM, TaK SIK BiH € KOMIIAKTHE BHKJIAJ OCHOBHOTO 3MICTY
nepuiokepena. BUHATOK 3 1[bOr0 MpaBujia OMYCKAETHCS JIMIIE Y I[bOMY MPEAMETI
BEJIMKOTO 00CSTY 3 METOIO BUJIIEHHS! OCHOBHUX MTUTAHb.

OO6csr pedepary HectaOubHUN. K mpaBmiio, BIH 3aleXUTh Bi 00cCATYy
OpUTIHATY, MOoro HaykKoBoOi IiHHOCTI. HaitOinem momupeHum € pedepar odcsrom
6mu3bko 200 ciiB, SKIMO CTATTS HE MEPEBUIILYE 5 CTOPIHOK.

Mosa i cmune pepepamy. Jlns pedepaTy xapakTepHa caMOCTiiHA JliTepaTypHa
dbopma, 10 BiAPI3HAETHCS CTPOTOIO TOCIIOBHICTIO BUKJIAAY 1 CBOEPITHICTIO MOBH.

XapaktepHa puca pedepary - €KOHOMIS MOBHHUX 3aco0iB. B mporeci
pedepyBaHHsI BiJIOYBAa€TbCS HE MPOCTO CKOPOYEHHS TEKCTY, a ICTOTHA IepepoOka
3MICTY, KOMITO3HUIIi1 1 MOBH OpUTIHATY. Y 3MICTI BUAUIAETHCS TOJIOBHE 1 BUKJIAIA€ThCS
CKOpOYeHO, cTucio. [pyropsiiHi (axTu, AeTalbHI OMUCH, TPUKIAAH, 1CTOPHYHI
€KCKYypCH (SIKIIIO BOHU HE BaXKJIUBI1 JIs pedepaTy) BUKIIOUAOThCA. OHOTUIIHI (haKTU
IpynyloThcs 1 iM  JaeTbes y3aralbHeHa XapakTtepuctuka. Ludposi mani
CHUCTEMAaTU3YIOThCS Ta Y3aralbHIOIOTHCS.

Jlns omucy BUOMPAOTHCS CIOBA, SIKI MOXYThb BHCIOBIIOBATA 3MICT ILJTUX
CMUCJIOBUX BiJIpi3KiB. OCKUIBKM TEpPMIHM HECYTh B COOl HalOUIbIIy KUIBKICTh
iHdopMarllii B MOPIBHAHHI 31 3BUYAMHUM CIOBHHKOM, TO pedepaTH, siK IMpaBuo,
HACHUYYIOThCS TepMiHaMH (TOJIOBHUM YHMHOM IMEHHUKaMmH). Y pedepaTax MOXYTh
BUKOPUCTOBYBATUCS BCTYITHE CJIOBO THITY <«JIaH1», «HaBEACHI», «IepepaxoBaHi»,
«OMHUCAHD 1 T.M.

VY pedepati B OCHOBHOMY BXKHMBAIOTHCS MPOCTI MOMIUPEH] MPOMO3UIi (OIM3bKO
70%). Y 3B'I3Ky 3 TUM, 110 T'OJIOBHA yBara 30CEpeKyeThCa Ha (hakTax 1 JisX, a He
oci0, sIK1 1X 371HCHIOIOTh, B TEKCTI pedepaTy mepeBakaroTh HEBU3HAYECHO-OCOOUCTI,
6€30c000B1 MACUBHI KOHCTPYKIIIi.

Marepian ctarti ab0 KHUTH, 110 pedepyeThes, B pedepari BUKIATAETHCS TOUHO,
0€3 CIOTBOPEHb 1 Cy0'€KTUBHHUX OIIIHOK.

2. METOAUKA CKIIAJAHHSA PE®EPATY

2.1. Ipouec cknaoanna peghepamy CKIANAETHCS 3 JBOX €TaIliB, KOKEH 3 SIKUX
BKJTFOYAE PSiJ] TIOCTIJOBHUX MUIECIIPSIMOBAHUX JTii.

I eram:

1. BusnauenHs TemMu myOmikamii Ha TMIJACTaBl 3arojioBKa 1 TEeMaTHYHIM
CIIPSIMOBAHOCTI JICKCUKU (03HAMOMITIOBAJILHE YUTAHHS).

2. BusBneHHs KOMIO3ULIMHOT CTPYKTYpH TEKCTY Ha MIJACTaBl MOAUTY TEKCTY Ha
PO3ILIM 1 MAPO3AUIA, IMA3aroJIoBKiB ab0 oO3HalloMyIeHHS 31 3MmicToM (TIpu
pedepyBanHs MOHOTpadiii).



3. BusiBieHHs1 OCHOBHOTO 3MICTY 4Yepe3 MOBHE 1 MOCIIIOBHE CIIPUHHSATTS TEKCTY.

4. Ouinka iHpopmarlii B Hjiomy.

IT eram:

1. CknagaHHsi JIOTIYHOTO TIUIaHy myOmikamii B ¢GopMi CTBEPIKYBaIbHUX
MPOTIO3HIIii a00 BUIMMCYBAaHHS KIFOUOBUX TMPOMO3UIINA 1 KIIOYOBHUX CIiB (1O
a03amnax). [Ipu mpomy Tpeba MaTth Ha yBasi, IO 3a CBOEK CTPYKTYPOIO ab3anu
OyBarOTh OJTHOTEMATHYHI 1 0araToTeMaTW4Hi, B 3aJ€KHOCTI BiJ KITBKOCTI T€M, IO
pO3MIIAIAIOThCA. 3 1HIIOro OOKy, OyBaioTh a03amu, IO HE HECYTh CYTTEBOI
iH(popMariitHoi HaBaHTakeHHs. Taki ad3aly BUKIIFOYAIOThCS.

2. YrpynoBaHHA MTyHKTIB JIOT1YHOTO IJIaHy B OUTBIII y3arajabHIOOUl TyHKTH.

3. Cxnaganss pedepary Ta Moro pejaryBaHHs.

Tyt HeoOXiHO 3BEpPHYTHM OCOOJMBY yBary Ha JIAKOHIYHICTb MOBHU. Y TEKCTI
pedepaTy He MOXKHA MOJIaBaTh 1HGOPMAIIiIO, III0 MICTUTHCS B 3ar0JIOBKY, IOBTOPEHD,
yTOYHEHb, OMHUCY JITEpaTypu MUTAHHS 1 WOro 1CTOPii, MIAKPIIUICHHS TEOPETUUHUX
MTOJIOKEHB MPUKIIATaMH, TOKIAIHOTO OOTPYHTYBAHHS BUCYHYTHX TE€3, CYNEPECUITHUBUX
TBep/UKeHb. CTHCIICTh BUKIIAYy TaKOX JIOCATAETHCS 3a PaXyHOK BHKOPHUCTAHHS
YMOBHUX OYyKBEHUX CKOpoueHb (Hampukiaj, IK-cnexktp 3amicth 1HppauepBOHUI
cnektp, EOM 3aMicTh €1eKTpOHHO-00UMCITIOBAJIbHA MAIIIMHA 1 T.11.).

2.2. IIpuxnao ingpopmamuenozo pegepamy

Posrnsnmaerbes 3amadya OOYMCIICHHS KOOPJAWHAT TOYOK, IO HANEXKaTh JIHISAM
KPECJICHHS, OJIEPKYBAHOTO HA €KpaHl AUCIUIESs MPU MAIIMHHOMY IPOCKTYBaHHI.
Po3paxyHOK KOOpAMHAT TOYOK, & TAaKOX PO3PAXyHOK PO3MIPIB KPECIEHHS YacTo
BUSIBJISIIOTBECS JTOCUTHh CKJIQJHWMH. Y TIPaKTHINl MPOCKTYBAaHHS B TaKUX BHITaJKaX
BUKOPUCTOBYETHCS 3a3BHYal METOJ] HAKJIAQJCHHS Ha KpECJCHHS CIHeIlialbHO
PO3pOOJICHUX CITOK - HOMOTPaMM.

3aCTOCOBYIOTBCA CITKM PI3HUX THMIB - TPSIMOJIIHIMHI, KpPHUBOJIIHIMHI, B
JIEKapTOBUX, TOJAPHUX 1 CHEepUYHMX  KOOpAMHATaX, 3  MOCTIMHUM 1
JorapupMuUUecKuM macmTabom 1 T.J0. MeToauka po3paxyHKIB MOAIOHOTO poay
MOB'sI3aHa 3 TPYJIHOIIAMHU - HEOOXIIHICTIO MiAOUpATU HAMOUIBII 3pY4YHY CITKY IS
KO)KHOTO KOHKPETHOTO 3aBJaHHS, a TaKOXK MPOBEICHHSIM KPOIITKHX 1 TPYJIOMICTKHX
PO3paxyHKiB, TOUHICTb SIKUX OOMEXYEThCS po3MipaMu efieMenTa citku. L1 TpynHomi
J0JIat0ThCs Tpu BuKopuctanHi EOM.

Ha 3ragky EOM 3aHOCATBCS OCHOBHI BHIM KOOPJAWHATHUX CITOK, SKi
BUKOPUCTOBYIOTHCS TIPU BUPINICHHI 3aBJaHb NPOEKTYBAaHHS JAHOTO KJjacy, BCi
HEOOXI1JTHI BUJIM NIEPETBOPEHDb HAJ] BUKOPUCTOBYBAHUMU CITKaMH - 3MiHa mMacliTaly,
MMOBOPOTH CHUCTEM KOoOopAuHAT 1 T.jA. lle ae MOXIMBICTH T€HEpyBaTH BPYy4YHY abo



aBTOMATUYHO HAWOUIBII paIliOHadbHI Ui KOXXHOTO KOHKPETHOTO BHIAJKY
KOOPJAWHATHI CITKH.

Po3paxyHok KoopaAMHAT TOYOK JIiHIM KpECIEeHHs IIPH HaKJIaJeHHI CITKH
IIPOBOJIMTHCS 32 METOJIOM PO3KJIaJIaHHS JIIHIT Ha KIHIIEBI €JIEMEHTH (almpOoKCHUMaIlis
JiHIT eleMeHTaMHu CiTKH). BHKOpUCTOBYyeTbCcs Hallp CTaHAAPTHUX MPOrpam
po3paxyHky. Peamnizais nonionoi Mmetonguku Ha EOM icTOTHO 30UTBIITyE€ MOMKITHMBOCTI
METOAY KOOPAWHATHHX CITOK Ta J03BOJISIE MPOBOAUTH OOYMCIICHHS HA TUIOIIMHI 1 B
o0cs3i.

OnucaHo MeTOJ Tak 3BaHOI IUIABAIOYOIO CITKU, CYTHICTh SIKOTO CTaHOBUTH
MO>KJIMBICTB 3CYBY CITKH B OYy/Ib-IKOMY HAIIPSIMKY B ILJIOIIMHI KPECICHHS.

Merton peanizyerbcsi Ha EOM tuny IBM 360, IBM 370, HITAC 8000 1 Oyasb-
akux 1HIMX EOM, mo MaroTh omepailiiiHi CUCTEMU 3 JTUHAMIYHUM PO3MOJ1JIOM
rmam'sri.

2.3. IIpuknao inoukamugnozo peghepamy

3a J0MOMOror0 aHAITUYHOT (GOPMYIIU AJIs €IEKTPOHHOI HIUIBHOCTI, OTPUMaHOL
IHTEPIIOJIALIEI0 JAHUX YUCEIBHOTIO PO3PAXYHKY IO KBAHTOBO-CTATUCTUYHOI MOJEINI
aToMa, BHUBYEHA 3aJICKHICTb NEPETUHY PO3CISIHHS €JIEKTPOHIB BIJ CTUCHEHHS
pedoBuHU. [Ipy HEBENMMKUX EHEPTiAX MEPETHUH PO3CIIOBAHHS BHU3HAYAETHCS METOJIOM
BUJUICHOT 00JacTi, a [ BEJIMKUX €HEprii BHUKOPUCTOBYEThCS bBopiBchbke
HaOmwkeHHs. [IpoBoauThCs dYacTHHA pe3yJbTaTiB  PO3PaXyHKY PO3CIFOBAHHS
enekTpoHiB 3 eHeprieto Bix 100 eB no 1 MeB Ha 3050Ti. Pe3ynpTaTi nopiBHIOIOTHCA
3 BIZIOMUMH aHAJITUYHUMHU BUPA3AMH.

2.4. Ilpuxnao pegpepamy anzniiicbKoro mMogoro
On a Novel Self-test Approach to Digital Testing

In this paper a new approach to digital testing is presented. This is based on a
dynamic modeling technique for the system under test (SUT). The proposed
technique consists of an iterative self-test approach that has been proved to be
applicable to analogue fault analysis. A Discrete Component Connection Model
(DCCM) is presented as a basis of modeling analysis. The DCCM describes
a digital system by using a large-scale dynamic model for a reduction in computation.
In this model, difference connection and component equations are simultaneously
solved. Fault identification is accomplished by generating a pseudo-system partition
of the SUT; a decision process is then executed to validate test results. The decision
process is based on a novel Boolean technique for verification of results using a fault
bound. This approach is applicable to testing of both sequential and combinational
logic. Complexity of this testing technique is analyzed; a reduction of complexity is



accomplished by using covering set theory. Algorithms are presented for both the
self-test and the decision processes.

The benefits of this approach are computational compatibility to existing
complex simulation packages and lower order of complexity of the decision process
for single and multiple fault detection and location. Illustrative examples are
presented.

3. BUBHAYEHHS NOHATTA «<AHOTALISA»

3.1. Buou anomauii
HasBa «aHotartisi» (abstract, summery) moxoauTh Bij JaTuHCHKOTO annotatio -
MPUMITKA, TO3HAYKA.

AHOTaIIis - 11€ KOPOTKA JIOB1JIKA PO TEKCT, MaTeHTI, KHU31, JOBIJHUKY 3 TOUKU
30py 3micty. Ilpu aHOTyBaHHSAM JIPYKOBaHWN MaTepialdl BUKIAAAE€THCA B TPAHUYHO
ctucnii ¢opwmi. Ile mponec 3ropranHs (CTUCHEHHs) iHdOpMaIi 3 TyKE BEIUKUM
3MEHILIEHHSM M0 BIJHOLIEHHIO A0 OPUTIHATY.

AHoTarii OyBalOTh OIKCOBI, JOBIIKOBI, pedepaTuBHI, PEKOMEHJAllliHI Ta
KPUTHYHI. 3yMUHUMOCS JIMILE HA OMMCOBUX aHOTAIlISAX, TAK SK BMIHHS CKJIaJaTH iX
HEOOXIJTHO CTYJIEHTaM B HABYAJIbLHOMY IIpoLeci 11 00poOKU ApyKOBaHOI 1HPoOpMalii
1HO3EMHOIO 1 POCIMCHKOIO MOBaMH 1 MpH O(GOPMIEHHI 3aMUCOK 10 IUIJIOMHHX
npoekTiB. DaxiBii 1 BYEHI MOBUHHI BMITU MHUCATH aHOTAIli 10 CBOIX HAyKOBUX
cTaTel, TonoBiAei s KoH(pepeHLiid, BAKOPUCTOBYBAHOT JIITepaTypi 1 T.A.

Ha BigMminy Bix pedepary, skuii BignoBigae Ha nutans: «[[O ckazano, IO
BUKJIAJIA€THCA B TEpIIoKepeni?», AHoTarlis BiamoBimae Ha nutanus: «[1PO O
WIEThCS B TIEPIIOKEPEITi?»

Pospi3usitorh  1Ba  BUOM  aHOTAIl: OmMUCOBY, abo pedepaTuBHy, 1
pEeKOMeHaIliHy.

OnucoBa a”oTalllsl B CTUCHIN 1 KOHKPETHINA (hOpM1 PO3KPUBAE CYTHICTh 3MICTY 1
OCHOBHI BUCHOBKM ITyOJTiKallii, 1110 aHOTYeThCsl. BOHA CkilafaeThes 3a3BMuail 3 TphoX
YAaCTHH:

1. JloBimka mo adotamii. Y Hif BKa3yloOThCS Taki JaHi: aBTOp, Ha3Ba poOOTH
AHTJIHCHKOI0 MOBOIO, TIEPEKJIa] Ha3BH, KUIBKICTh CTOPIHOK, TaOJIMIb, MAaJIOHKIB,
NOCUJIaHb Ha BUKOPHUCTAHY JIITEpaTypy; KO MOBOIO HamucaHa pobota. Kpim Toro,
JUTSL )KypHaITy - MOTO Ha3Ba Ha aHTJIUCHKIM MOB1, HOMEp 1 PIK BUAAHHS; JJIsl TATCHTIB
- HOMEp NaTEeHTY 1 3anaTeHTyBala KpaiHa; JAJid KaTaloriB - pipMa, 1o BUyCTHIIA Leh
KaTaJior; AJisi KHUT, MOHOrpadiil, miApy4YHHUKIB - Ha3Ba BUAABHULTBA. Ll yacTunHa
HEOOOB'SI3KOBA MMPU AHOTYBAHHS HaBYAJIbHUX TEKCTIB.

2. OcHOBHA YacTHHA MOBHMHHA B1IOOpakaTu MepesiK HaOLIbII XapaKTEepPHUX

MOJIOKEHB 32 3MICTOM POOOTH.
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3. 3akmroyHa yacTUHA. Y Mi YaCTHHI MOBMHEH OyTH 3arajibHH BHUCHOBOK
aBTOpa po0OOTH ab0 BKa3iBKa Ha OJHE SIKECh NMUTAHHS, SIKOMY B POOOTI MPHUIIICHO
0COONIMBY yBary, a TakoX pPEeKOMEHJAIii, sl Koro JaHa poOOoTa MOKE€ CTAaHOBHUTH
0COOJIMBHI 1HTEpEC.

PexomenpmamiitHa aHOTaIlisl MICTUThH OIIIHKY ITyOJiKallii, MeTa SKOi TMOJIATae B
TOMY, III00 JOTIOMOTTH YHUTA4YeBl B Mi0O0PI MOTPiOHOT HOMY JiTEpaTypH.

3.2.  Obcaz anomauii

AHoOTaIIis MOKe OYTH PO3TOPHYTOI0 200 KOPOTKOIO.

Posropuyra anoTariisi, o0csr sSIKOi CTAaHOBHTH MNPHOIM3HO 75 CIIB, MICTUTH
BIJIOMOCTI TIpo ITyOJTiKalii B OLIBII-MEHIN JOKIaaHoMy BUrsadi. KopoTka aHoTaris
CKJIQJIAEThCS 3 AEKUIBKOX (pa3 ado CIiB.

Bubip o0csary anoTamii 3aJIeKUTh BiA i1 NPU3HAYEHHS, BiJ YUHOro iMeHi
BeJleThCs BHKNaA (aBTopa abo Gibmiorpada) 1 Bix ii momrpapiyHOro ohopmIIeHHS.
Skio aHoTalisl TOMIIAEThCS O€3MocepeIHLO Mepe] CTATTEI0, B HE1 HE BKIIOYAIOTh
616miorpadiuni faHi.

3.3 Mosa anomauii

Jlo aHOTaIli SIK YKpaiHCBKOIO, TaK 1 aHTJIHCHKOIO MOBOIO BUCYBAIOThCS TakKi
BUMOTH:

1. JlakoHIYHICTH MOBHM, TOOTO BHUKOPHCTAHHS MPOCTHX peYeHb (Il€CIOBa
BXKMBAIOThCA 3aBXJM B TENEPIIIHbOMY 4Yacli B JIHCHOMY a0O MacMBHOMY CTaHi.
MopanbH1 Ji€CI0Ba, K MPAaBUIIO, BIACYTHI).

2. CyBopa JoriyHa CTPyKTypa aHOTaIlli.

3. OOoB'A3k0OBE BBEACHHS B TEKCT aHOTalii 0e30C000BUX KOHCTPYKIIHM 1
okpemux cniB, Hanpukiaa: «[loBimomiserbest ..», «JlOKJIagHO OMUCYETHCS,
«KopoTko posrispaerses ...», «Buknagatoreed ...», «KoMeHTyOThCS ...» Ta 1H., 3a
JOTIOMOT OO SIKUX BIJJOYBA€THCSI BBEJIEHHS 1 OMUC TEKCTY OPUTIHAIY.

4. HeponyliieHHs TOBTOPEHB B 3ar0JIOBKY 1 TEKCTI aHOTAIII1.

5. TounicTe B mepemadi 3aroJIOBKH OpUTIHATY, OKpeMHuX (OPMYITIOBAHb 1
BU3HAYECHb.

6. BukopurcTanHs 3arajJbHONPUUHATHX CKOPOUCHB CIIiB, TAaKUX, IK Hamp., I T.1., 1
T.I., 1 1H.

7. €aHICTh TEPMIHIB 1 TIO3HAYECHBD.

TekcT aHoTallii MOBMHEH OyTH MakcuMaiabHO KopoTkuMm, Big 500 mo 1000
JIPYKOBAHUX 3HAKIB.

OcunoBui mramnu (key-patterns) anoraiiii aHrIiiCBKOIO Ta YKPaiHCHKOIO
MOBaMH:
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1. The article (paper, book, etc.) deals
with...

. s crarTs (poboTa, KHUTA 1 T.1.)
CTOCY€EThCS

2. As the title
describes...

implies the article

2. BinnoBiaHO Ha3Bl1, B CTATT1
OTHCYETHCA. ..

3. It is specially noted...

3. Oco0NMMBO BIIMIYAETHCH. . .

4. A mention should be made...

4, 3ragyeTnes. ..

5. It 1s spoken in detalil...

5. JleTanbHO OMUCYETHCA. ..

6. ...are noted

. ...3raayeTbeA ...

7. It is reported. ..

8. The text gives valuable information on...

6
7. [ToBimoMiIsI€THCA. . .
8. Texct Hamae 1iHHY 1HGOPMAITITO

IoJIO ...

9. Much attention is given to... 9. Benuka yBara HaTIaeThCA ...

10. The article is of great help to ... 10. Il crarTs HaAAaCTh BEIHKY
JIOTIOMOTY ...

11. The article is of interest to...

11. 15 cTarTd siBAsiE€ iHTEpEC JJIA ...

12. 1t (the article) gives a detailed analysis
of ...

12. Bona (cTarTs) nae AeTaabHUN
agams. ..

13. It draws our attention to...

13. Bona (crarts, po6oTa)
NpPUBEPTAE HAITY YBary Jio ...

14. The difference between the
terms...and...should be stressed

14. Cnig migKpeCIUTH PI3HULIIO MK
TEpMIHAMH ... Ta ...

15. 1t should be stressed (emphasized)
that. ..

15. Cnix migKpecIuTH, 1o ...

16. ...is proposed

16. ... mponoHy€eTHCS

17. ...are examined

17. ...mepeBipseThCs
(po3rasgaerbes)

18. ...are discussed

18. ... 0OroBOprOETHCS

19. An option permits...

19. Bub6ip no3Bosie ...

20. The method proposed ... etc.

20. Metog, 1110 IPONOHYETHCA. .. 1
T.JI.

Ilepmi ngBa mramma B

OCHOBHOMY BHKOPUCTOBYIOTHCA

IIpU  YCHOMY

aHOTYBaHHSIM 1 KOPOTKOMY BUKJIa/1l 3MICTY OpUTIHAITY.

[Ilo6 ckmacTh aHOTaIil0 CTaTTi, MOTPIOHO O3HAMOMHTHCS 3 ii 3aroJOBKOM,

MEPETIITHYTH T1A3aroJ0BKH, 1TIOCTpallii, TabauIll, TPOYUTATH BBEJICHHS 1 BUCHOBOK.

JlocuTh OHOPA30BOr0 TMEperysiay CTaTTi, TOOTO MEperisiaoBoro 4utaHHsa. [Ipu

ObOMY CJ'IiI[ MaTHl Ha YBaBi, IO KOHKPETHa TCEMa HaYKOBO-TCXHi‘IHOFO TCKCTY
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3a3BUYAil BUKJIAJAETHCA B TMEpIIOMY ab00 OJHOMY 3 TIOYAaTKOBUX MPOMO3HIIIi
BBEJICHHS.

3.4 Memoouka cknadanns anomayii

Po6ora 31 ckiamanHs aHOTallli MPOBOIUTHCSA B TAKOMY MOPSIIKY:

1. TlepBicHe BHBUYEHHs MyOJjiKallii, 0 AHOTYETbCS 3 METOI0 BU3HAYCHHS ii
TEMaTHUKH, 3aTaJIbHOTO XapaKTepy 1 HUTHOBOI CIIPSIMOBAHOCTI.

Jl7ig 11b0T0 MOTPIOHO YBAXKHO MEPETJISIHYTH JaH1 Ha TUTYJIBHOMY apKyIIli, 3MICT,
MPOYUTATH TEPEAMOBY a00 BBEJEHHS, 3a~T€M JACTAIbHO O3HAMOMHUTHUCS 3 TEKCTOM.
Oco0nuBy yBary moTpiOHO 3BEpHYTH Ha BUCHOBOK, a TaKOX pe3loMe, 1€ aBTOp
M1JICYMOBY€E OCHOBHI ITOJIO’KEHHS CBO€T KHUTH a00 CTaTTI.

2. BropuHHul, OUIBII PETENbHUM MEperyis] KHUTU abo CTaTTi JUIsl MEePeBIPKU
MPaBUJIBHOCTI CIIOYATKy 3pOOJICHMX BUCHOBKIB. IIpy BTOpHMHHOMY mneperisal Ha
OKpPEMOMY JIMCTKY TNanepy BHUIUCYIOTh NPEAMETH, HUTaHHSA 1 T.4., SKI Tpeda
BII3HAYUTH B aHOTAI].

3. OO'eqHaHHs CHOPITHEHHX MPOOJIeM, MPEIAMETIB 1 T.A., SKI BUCBITJICHI B
poOOTI, 10 AHOTYETHCS B PI3HUX MICISX, 1 BUKPECIIOBAHHSA JPYTOPSIHUX, MaJo
ICTOTHUX B1JIOMOCTEH.

4. CxinagaHHs aHoTalili 3 MOAAJBUIMM peAaryBaHHsM, sKe Iependadae
MEPECTAHOBKY OKPEMHUX CIIiB 1 (ppa3, CTUCHEHHS TEKCTY 1 YTOUHEHHS TEPMIHOJIOTII.

3.5 Ilpuknao onucoeoi anomauii

OOroBopeHo NUTaHHS MPOrHO3YBaHHS JOCHIIKEHb y Tally3l JEKOPaTHUBHUX 1
3aXMCHUX TOKPUTTIB. 3a TPUBAIMM ICTOPUYHUN TIEP10] 31CTAaBJIEHI METOJU BEJICHHS
MPUKJIAJ METOJUKU MPOTHO3YBAHHA JIOCHIIKEHb, 3aCHOBaHOT Ha Meroauil Jlendi.
ITlinkpecneHo, 10 KOJEKTHBHE OOrOBOPEHHS MDKIMCHMILUTIHAPHUX MpoOIemM
niaBUILY€e €(EeKTUBHICTh HAYKOBOTO MoOWyKy. IlepepaxoBaHi KOHKpPETHI MPOEKTH
HNocmiaaunekoro iHctutyTy mnokputtiB (CIIHA) B oOnacti peosorii. HaBeneno
NpUKIaAN 1 Kiaacudikaiis Aeskux (opM CHUIbHOT pOOOTH BY3IBCHKHX Taly3€BUX
YYEHHX.

3.6. Ilpuxknao anomauyiin an2niticbKow ma yKpaiHcbKow Mosamu
Sensitivity Paradox in Multiprocessor Computer Systems
In the paper multiprocessor system is analyzed from the point of view of the
influence of the load change. It is shown, that relative changes of gene length of tasks
waiting for processing depend on the number of processors working parallel. These
relative changes are larger for larger numbers of processors - service lines. This so-
called relative sensitivity paradox is proved for general models of mass service
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systems with product form solution. The control of the multiprocessor system is
discussed from the — point of view of suitable controlled variable.

Keywords: multiprocessor computer, control of multiprocessor system, mass
service system, sensitivity to parameter variation.

llapaookc wymaueocmi 6 bazamonpoyecopHux 0OUUCTIOBAILHUX CUCTNEMAX

Y craTTi aHami3yeTbcs OaraTompolecopHa OOYHMCIIOBAIbHA CHCTEMa 3 TOYKH
30py BIUIMBY 3MiHU 3aBaHTaxeHHS. [loka3yeTbesi, M0 BiJHOCHA 3MiHA JOBKHHH
Yepru 3aJeKUTh Bl KIJIBKOCTI MPOIECOPIB, MO MPaIolTh chiibHO. Lle BimHOCHA
3MiHa 3pOCTa€ B 3QJICKHOCTI BiJl 301IbIIIEHHS KUTBKOCTI TporiecopiB. Llei Tak 3BaHui
napagoKc YyTIUBOCTI JOBOAUTHCS AJIA MOJIeNIE CUCTEM MacoBOr0 OOCIYTOBYBaHHS.
JIUCKyTy€eTbCs yOpaBiiHHS 0araTONMPOIIECOPHUX CHUCTEM 3 TOUYKH 30py 3pPYYHOI
KEpOBaHO1 3MIHHOI.

Kniouosi cnosa: OaratonpouecopHa OOYMCIIOBAIbHA CHCTEMa, YIPABIIIHHS
0araronpoLecOpHO CHUCTEMOKD, CHUCTEMa MacOBOrO OOCIIyrOBYBaHHS, 3MIHA
napameTpiB.

3.7 lIpuxnao po3zopuymoi ma cmucioi anomayii au2uiticbKor M0o6oio
Current Status and Future of Intelligent Industrial Robots

Poszeopnyma anomayis: This paper reviews the current status of industrial
robots and discusses their future from the viewpoint of the basic key function which
will be required for future intelligent applications. Ten basic key functions
are introduced as examples which satisfy the following four conditions: 1) low price,
2) high performance, 3) high reliability, and 4) simplicity. All of these functions are
necessary if robots are to perform tasks more effectively in actual applications. The
effectiveness of the functions are explained using ten industrial robots or robotic
machines which have been developed by Hitachi. The operational processes of the
robots are classified into five categories: knowledge utilization and enhancement;
understanding surroundings; motion planning; actuator control, and decision making.

The basic functions of current industrial robots seem to be mainly centered in
categories 2), 3), and 4). In order for robots to obtain higher intelligence, it is
necessary to add more effective functions in categories 1) and 5) in addition to those
in categories 2), 3), and 4).

Cmucna anomayis. This paper reviews the current status of industrial robots
and discusses their future prospects from the viewpoint of
the basic key functions in the understanding surroundings
and motion planning categories.
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4. IIPAKTUYHA YACTUHA

4.1. Ilosioomnennsa npo memy pooomu

§ 1. Ilpu manucanHi pedepary HacamIepesl MAEThCA MPO TeMy PoOOTH, TOOTO
MOBIAOMJIISIETbCA TPO TE, 110 BUBYAETHCS, OMHUCYETHCS, OOroBOprOeThes 1 T.1a. s
YKpaiHChKOI MOBM HAMO1JIBII XapaKTEpHI PEUEHHs 3 MPHUCYAKOM B MMACUBHOMY CTaHI
TETMEPIITHLOTO 1 MUHYJIOTO 4acy, TPUYOMY BHUKOPHCTOBYETHCS 3BOPOTHHM IMOPSIIOK
CIIiB, a JJISl QHTJIHCHKOT MOBH - MPOMO3HIIIi 3 MPUCYIKOM B MACUBHOMY CTaHi, ajie 3
IPSMUM MOPSJIKOM CITiB (TOOTO MIJMET CTOITh MEPE/I MPUCYIKOM).

Hanpuxnao:

HocnimpkyBanucs (IOCTIIKEeH1, OyIU TOCHIKEH1) BIACTUBOCTI Pa/il0aKTUBHUX
€JIEMEHTIB.

The radioactive properties of elements were studied.

§ 2. IIpu Bukiaal TeMu poOOTH MOXKJIMBO, ajie MEHIIl TUIIOBO BUKOPUCTOBYBATU
MPUCYJIOK B MIMCHIN 3acTaBl MpH MiAMET1, BAPAKEHOMY OCOOMCTUM 3aliMEHHUKOM 1 -1
ocobu MHOKMHM a00 imeHHukoM the author (authors), a Takoxx iMmeHHukamu Study,
investigation, paper (article) experiment, theory, hypothesis ta in.

Hanpuxnao:

1. Mu posrisiHynu psiig nporpaM. byno posmisiHyro psin mporpam. We have
considered a series of programs.

2. Y craTTi po3rIsSIaloThes JIeAKI BIIACTUBOCTI I1i€l pedoBHHHM. The paper studies
some properties of this substance.

4.2. 3ae0annsa 1. IloctaBTe MPUCYIOK B HACTYIHHUX MPOIMO3HUIIISIX B TACUBHOMY
CTaHi, MPU IbOMY OIYCTITh 3aliMEHHUK 200 IMEHHHK, 1110 TTO3HAYAE JIIHOBY 0CO0Y.
3pasok: We investigated the structure of the atom.
The structure of the atom (the atom structure) was investigated.

1. The authors developed some theoretical models.

2. We found an approach to the problem.

3. The investigation deals with the problem of robots design.

4. The author has analyzed the material obtained.

5. The paper considered a series of standard programs.

6. The author gives the data which are concerned with computer design.

§ 3. Y pedepari ciix kopucTyBaTucs, B mepiry 4epry, GopMamMu TEMEPIITHHOTO
yacy Present Indefinite, B Tux Bumankax, KoJd HEOOXIAHO MIAKPECTUTH 3aKIHUCHUI

xapaktep nmii - Present Perfect. ®opma wmunynoro wacy - Past Indefinite
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BUKOPHUCTOBYETHCS TIPHU ONMUCI BUKOHAHOI POOOTHU (EKCHEPUMEHTY, OCIHIIKECHHS,
OOYHCIICHHS 1 T.]11.).

Hanpuxian:

1. AnanizyeTbes cydacHui KoMIT'roTep. A modern computer is analyzed.

2. bynun BuBueHi Bci mepeBaru rpadiunux metoniB. All the advantages of
graphical methods have been studied.

3.V 1965 pori 6y10 po3po6ieno BEUCIK. BASIC has been developed in 1965.

§ 4. Ilpu MoOBIIOMIJICHHI MPO MPEAMET JOCHIKEHHsSI 3HaA0OWUTHCS LUIMHA P
JIECITIB.

JliecioBa 13 3araJiIbHUM 3HAYEHHSIM JOCIIHKCHHS:

Study - Mae HalOLIBIT MIUPOKE BXKUBAHHS 1 03HAYAE «BUBYATH, JTOCIIIKYBATH.

Investigate - miakpecoe peTeabHICTh JOCIIKCHHS.

Examine - xpiM «BHBYATH, TOCITIIKYBaTH», O3HAYAE «PACCMATPiBaTh, YBAXKHO
OrJISiAATH, IEPEBIPATIY.

Analyze - nocnipkyBaTH, BUBYATH, aHATI3yBaTH.

Consider - BUBUaTH, PO3IJISIATH.

Hanpuxitan:

1. BuBuaetbcs HOBa mpobiiema. A new problem is studied.

2. byna pocmimkena mpuumHa BUOyXxy. A cause of the explosion has been
investigated.

3. BuBuanucs crapoaasHi pykonucu. Old manuscripts were examined.

4. Posrmspgatotbest cranmii mporpamyBaHHA. Stages of programming are
considered.

§ 5. JliecroBa 13 3arajJbHUM 3HAUYCHHSIM OITUCY:

Describe - onucyBaTu, 1aBaTH OIKC.

Discuss - 00ropoproBaTy ONMKUCYBaTH (3 €JICMESHTOM IOJIEMIKH), BUKJIAJATH.

Outline - kopoTKO ONUCYBaTH, OMMCYBATH (B 3arajbHUX PUCAX), OKPECIIOBATH.

Consider - posrimsmatd, obOroBoproBaTh (Oepydd O BHIMa—Hie pi3Hi
apaMeTpu).

Hanpuxitan:

1. OnmcyroThest mepcoHanbHi KoMt otepu. Personal computers are described.

2. OOroBOprOIOTHCS KOHCTPYKI[iS 1 poOOYl XapakTEepUCTHKU mpuiamy. The
design and operating conditions of the device are discussed.

3. Onucano nepeBaru 1poro Meroxy. (IIpo mepeBaru ineTbcst KOPOTKO, BOHU
Tinbku okpecineni). The advantages of the method are outlined.
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4. Po3risiHyTO MUTaHHS NPO BUKOPUCTAHHS OJHOrO0 MIKpOompoIiec-COpHOro
kpuctana. The use of a single microprocessor chip as the processor has been
considered.

§ 6. JliecioBa 13 3arajJbHUM 3HAYEHHSM OTPUMaHHS:

Obtain - otpuMyBaTH (HAaHOUTBII IMUPOKE 3HAUCHHS ).

Determine - Bu3Ha4aTH, OTPUMYBATH, 3HAXOUTH (Oy1b-SIKUM CIIOCOOOM).

Find- 3HaxonnTH, BUSBIATH.

Establish - BctanoBatoBaTH, (TOYHO) BH3HAYATH, (IEPESKOHIIMBO) MOKAa3yBaTH.

Hanpukian:

1. Otpumasni nonepenHi nani. Preliminary data have been obtained.

2. byna Bu3HaueHa cTpykTypa uporo npuctporo. The structure of this device
was determined.

3. BusBneHo piakicHi fokyMeHTH. Rare documents are found.

4. BcTaHOBJIEHO JIOTIYHI 3B'SI3KM B LIboMy KoMIT'toTepi. Logical relations in the
computer have been established.

B anrmiicekiii MOBiI OuIbllle BXXKMBaHI, HI)K B YKpPaiHCBbKIH, MIECIIOBA, IO
BKa3yIOTh Ha CIIOCIO OTpUMAaHHSI:

derive (equations, expressions, curves, formulae, relations etc.) - orpumyBaTn
(BUCHOBKH, PIBHSHHS, BUpa3Hu, KpUBI, (HOPMYJIH, CITiBBIIHOIIEHHS TOILO. )

produce (create) a compound plasma, power etc. - oxepxyBaTu (BUPOOJSATH,
CTBOPIOBATH) 3'€THAHHS, TUIa3MYy, PEYOBHHA, MMOTYKHICTb 1 T.1.

JliecnoBo  OTpUMYBAaTH MO’KE BKJIIOYATH TIOHSTTS «OTPUMAHO IIISXOM
obuwncieHHs, oouncieHoy - calculate, compute, estimate, evaluate.

Calculate - o6uncaroBaTH, HiApaxoByBaTH, 3HAXOAUTH, BU3HAYATH BEJIHMUHHY (3a
JIOTIOMOTO0 apu(PMETHUHUX Hii1).

Compute - migpaxoByBaTH, BUPOOJSATH YHUCETBHUN PO3PAaxXyHOK (YacTo 3a
JIOTIOMOT 00 O0YUCITIOBAILHOT TEXHIKH).

Estimate - omiHtoBaTH, OTPUMYBATH OLIIHKY (B YHCJaX), BU3HAYATH, 3HAXOIUTH
KUTbKICHY BEJIMUUHY.

Evaluate - omiHioBatd (BETHYMHY, KUIBKICTh, CTYIiHb, 3HAYCHHS, pOJIb)
BH3HAUaTH, 3'ICOBYBATH, HAXO IITh (IPUUMHY SABHIL a00 MO1N).

Hanpuxitan:

1. Buznaueno (otpumana) nociiioBHicTh onepaiiil. The sequence of operations
has been computed.

2. BuznaueHo iHTeHCHBHICTB iMIyJibey. The pulse intensity has been estimated.

3. Buznaueno po6ora cuctemu. The system performance was evaluated.
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4.3. 3aeé0anna 2. Y HACTymHMX TNPOMO3MIISAX NEPEBEIITh MPUCYIOK Ha
aHTJIICBKY MOBY, MiaiOpaBIIM MOTPIOHUM J1€CIOBO, BIAMOBIAHO O PEKOMEHJAIII],
naHoi B aykkax. I[ToctaBTe nmpucyok y 3a3HadeHid TuM4yacoBoi ¢opmi. [lam'sraiite,
10 B MPOTMO3HUIIISX MOBUHEH OYTH MPSIMUIT OPSIOK CITIB.

3pasok: bynu orpumani (mpoanamizoBani) the results of the experiment (Past
Ind.).

The results of the experiment were analyzed.

1. BuBuanacs (6yna npoananizoBana) the fine structure of films (Past, Ind.).

2. Posrisimaerecst  (mepeBipse€Thcsl Moro mpuaaTHiCTb) a new method of
Integrating the equations (Pr. Ind.).

3. Hocmimxyetbes (moxmanano) the development cycle of the phenomenon (Pr.
Ind.).

4. Busueno blocking effects in scattering the particles (Pr. Perf.).

5. O6roBoproethbes the electron creation rate (Pr. Ind.).

6. bys onucanuii the design of this radio apparatus (Past. Ind.).

7. Posrisimaethess  (BpaxoByeThesi Bech mporiiec) the role of the changed
conditions (Pr. Ind.).

8. Bxxe obroBoproBasniocs (Oyno mpoanainizoBaHo) the method of integrating the
equation (Pr. Perf.).

9. Buznauaetnces (uuisixom ouiHkM) the shift of the energy Isvels (Pr. Ind.).

10. Byna 3naiinena (o6uncnena) the electron generation rate (Pr. Perf.).

4.4 3aeoanna 3. llepexnaniTh Takl MPOMO3MINT 3a 3pa3KoM, IiIOpaBIIH
Ji€ecIoBa 3 BIANMOBIIHUM BiATIHKOM 3HadeHHS. [locTtaBTe mpuCynoK B TOTPiOHIM
THUMYacOBOI (opmi.

3pazok: PosrasparoTees MOXIMBOCTI udpoBoro komm'rotepa. Possibilities of
digital computer are studied.

1. Po3ruisi1at0ThCsl MOKIIMBOCTI IEPCOHATILHUX KOMII'FOTEPIB.

2. BuBuaetncs mporpamue 3abe3neueHHs (software).

3. IlpoBeneHo aocmipKeHHs 1€l cuctemu 0a3u ganux (data base system).

4. bynu ommcaHl €IeKTPOCTaTHYHI BJIACTUBOCTI YacTHHOK (properties of
particles).

5. O6roBoprotoThest iepeBaru Bukopuctanus MoBu KOBOJI (the advantages of
using COBOL).

6. Po3risiHyTO TeXHIYHI JOCATHEHHS B 111 ramy3i (technical advances).

7. OOroBOPIOETHCS aBTOMATH30BaHe NMPoeKTyBaHHs (computer-aided design).

8. Po3paxoBaHo uncnoBe nMporpaMHe ymnpasiiHHs (numerical control).
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9. 3'scoBytoThcs (BU3HA4YarOTHCS) rpadiuni MOKIMBOCTI (graphical capabilities)
IILOTO MPHUCTPOIO.

10. IIpoBoauThCs aHami3 KiHieBux ejaemeHTiB (finite-element analysis).

11. 3's1coByeThCs (BU3HAYAETHCS ) MALTMHHE «31p» (machine-vision).

4.5. 3aeoannsa 4. 3ictaBTe YyKpaiHChKI Ta aHTJIMCHKI TEKCTH HACTYITHOTO
cTucioro pedepary, BiI3HAUTE JTEKCUKO-CUHTAKCUYHI PO301KHOCTI.

EnexTpoHHMii mporpaMHuil puian uis craHnaapTHux curHaiiB. An Electronic
Programming Device for Standard Signals.

OnucaHo €JNEeKTPOHHUN MPOTrpaMHUN MPUCTPIM, 3a JOMOMOTOI0 SIKOTO B
MAarHiTHI# CIIEKTPOCKOIIII MOKHA 3aCTOCOBYBATH CTAHJIAPTHHUI MPUCTPINA CUTHAJIB Ha
OCHOB1 OaraTOKaHaJbHOIO aHaji3atopa. Y CXeMml BUKOPHCTOBYIOThCS 3BUYaWHUUN
€JIEKTPOHHUN JIYWIBHUK 1 aHAJIOTOBUI MEPETBOPIOBAY.

An electronic programming device is described which allows the standard
multichannel analyzer device to be used in spectroscopy. The standard electronic
counter and digital-to-analog converter are incorporated in the circuit presented.

§ 7. Ilpu cxknamanHi pedepaTy BaM MOXKYTh 3HAJOOUTHCS HACTYITHI MOETHAHHS
J€CIIB 3 IMEHHUKAMU:

make (undertake, perform) a study - mocmiKyBaTH, BUBYATH, aHAJi- 3UPOBATH

carry out an investigation - mpoBOIUTH JTOCIIKCHHS

perform analysis of (on) - mpoBoauTH aHami3

make calculation, estimation, evaluation of (on) .. - migpaxoByBarwu,
PO3paxoByBaTH, 1aBaTH OIIHKY, 3HAXOUTH, BU3HAYATH

make measurements of (on) - BuMiproBaTH, pOOUTH BUMIPIOBaHHS

give description of ... - onucyBatu, 1aBaTH OIKUC, PO3MIIAIATH

§ 8. Illo0 oxapakTepuszyBaTH, SIK MPOBOAWIOCS JOCIIKEHHS, BUMIP,
OOYHUCJIEHHS, MOKHAa BHUKOPUCTOBYBAaTHM TaKi KOHKPETH3YIOTh MPHUCIIBHUKU
MOETHAHHS:

thoroughly, in detail - noknaaHo, AeTanbHO, 3 yciMa MOAPOOHUIISIMH;

accurately, carefully - perensHo, yBaxkHo.

[Tpumitka. IlpucniBauku accurately, carefully i thoroughly craBnsitecs Mix
JOTIOMIXHUMH 1 CMHUCIIOBUMH JI€CIOBaMH, CIOBOCIONy4YeHHs in detail - B KiHIl
peUeHHSI.

Hanpuxian:

1. PerenpHO BUMBYamacs cuctema ympaBiiHHsA. The control system was
thoroughly investigated.

2. li gani BuBuanucs y Beix noapoobunsax. This data were investigated in detail.
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§ 9. Skuio Ais BUpakeHa JIECTIBHO-IMEHHUM crojiydeHHsM (a study is made),
TO JUIi HWOTO XapaKTepUCTHUKH CJIiJI KOPUTCYBaTHCS NpuKMeTHuUKamu: detailed -
noknanuuii; careful, thorough - perenbHMit; extensive - BeIUWKUi; accurate - TOUHHIA;
comprehensive - Buuepnawmii; brief, short - crucnmii; preliminary - monepensiii.

[{i MpUKMETHHUKH CTaBIATHCSA Mepe] IMCHHUKOM y (DYHKIIIT mmiameTa.

A thorough study of the phenomenon was made. ITpoBoamioch peTenbHE
BHUBYCHHSI IIHOTO SIBUIIIA.

4.6. 3aeoanna 5. llepexnaiiTh Ha aHIJIINACBKY MOBY HACTyIHI pEYCHHS,
JOTPUMYIOUHUCH TMPSMOTO TMOPSAKY CIIB, MOCTaBTE MPHUCYJIOK B 3aJlaHy TUMYAaCOBY
dhopmy. Ilam'araitte mpo Micie MPUCTIBHUKIB.

1. YBaxxHO BHBYAIKCS PETICTPU 3arajJibHOro NpU3HAauYeHHsS (general-purpose
registers) (Past Ind.).

2. Perictpu kepyBaHHs (control registers) po3riisialoThCs y BCiX MOAPOOUIISX.
(Pr. Ind.).

3. [IpoBeneHO peTenbHU aHaji3y I[LOT0 MPOTPAMHO-ANapaTHOro 3a0e3-4eHHS
(firm ware) (Pr. Perf.).

4. letanpHo BUBYEHO npomixHMil map (Pr. Perf.).

5. KepiBauurBo 10 komm'torepa (a computer manual) Oyiio BHIMa TEIbHO
npoanainizoBaHo (Past Ind.).

4.7. 3aeoanna 6. IlopiBHsAWTE HACTYMHI Mapu MPOIMO3UIIN YKPaTHCHKOIO Ta
aHTIIACHKOI0 MOBaMH, 3BEPTAIOYM YBary Ha Te, IO B HUX BHUPAKEHI IMOHSATTS
«BUBYATH, PO3TISLIATH, BUMIPIOBAaTH», a TAaKOXX HAa BU3HAYCHHS MpPHU TMIAMETI 1
apTHUKITI.

1. Bynu peteiapbHO BUBYCHI OJIOK-CXEMH. A comprehensive study of flow
charts was made.

2. TIpoBOAMIOCH HIMPOKE JOCITIIKESHHS An extensive study was performed

30y/UKEHHS 3BYKY B HAAMPOBITHOT of the excitation of sound in a

TLTIBIIL. superconducting film.

3. PeTenbHO TOCTIIKYBATUCS THITH A detailed analysis of the type

MPOBIAHOCTI MOHOKPHCTATIYHUX of conduction of single crystal

TUTIBOK. films has been carried out.

4. JlaHO TOYHHI OIHUC IIi€T MOBU An accurate description of this

porpaMmyBaHHSI. programming language has been
given.
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5. [IpoBeaeHO monepeaHeE BUMIp Preliminary measurements of
KapKacHUX MOJIEJICH. wire-frame models have been
made.

§ 10. Ocp 11e KijgbKa II€CIIB, sIKI MOXKYTh OyTH KOPUCHI1 I TIOBITOMJICHHS IIPO
TEMY pOOOTH:

develop (method, technology, device) - po3pobistu (METOH, TEXHOJOTIIO,
puIaI)

design (device, scheme) - mpoektyBaTH (MpUIaI, CXEMY)

construct, fabricate, create (a device) - BUTOTOBJISATH, CTBOPIOBATU, OyayBaTH,
CHOpYAKyBaTu (IpHIiaz)

assemble (device) - 36uparu (puiam)

solve (problem, equation) - BupimryBaTu (3aBIaHHS, PiIBHSHHS)

make, carry out, perform (experiment, study, work) - mpoBomuTu (poOuTH,
CTaBUTHU) AOCTI] ...

5. HOBIAOMJIEHHA ITPO PE3YJIbTATHU POBOTHU

5.1. § 1. Jlng moBIZOMJIEHHS TPO pe3ysibTaTH POOOTH BaM 3HAIOOJSATHCS
HacTymnHi iMeHHuKH: result (on, of) - pesynbrar; findings (on, of) - mani (mpo, mo
BifiHOCHO); data (on, concerning, as to) - pgaHi, BiAoOMOCTi (PO, MIOAO, IO
crocyetbes); evi—dence (for, of, on, concerning, that) - mami, JOKa3aTeIbCTBa,
cBizonTBa; fact (of, concerning, that) - gaxr.

Mooicymv 6ymu KOpucHi HaCmMynHi NOEOHAHHSL:

provide evidence for - cBiquuTH Ha KOPUCTH

give strong evidence for (of) - cimyxuTu CUIBHHM apryMEHTOM B KOPHUCTb,
MEPEKOHJINBO JIOBOAUTH

5.2. § 2. 3 BuIIEeBKa3aHUMH IMCHHUKaMH MOHA BXKUTH HACTYITHI JII€CIOBA:
obtain - otpumyBaru; give, present, provide - maBaTH, IpeA"CTaBIATh; report -
noBimomitsath; check, test, verify - mpo—BepsTh; treat - o6po6siTH; collect - 36uparu;
summarize, sum up - miacymoByBaTH; search for - mykaru; find - 3HaxoauTH; extend
tO - mommproBaTy Ha.

5.3. § 3. Ins1 OLIHKM SIKOCTI OTPUMAHUX pPE3yIbTaTiB MOKHA BUKOPUCTOBYBATU
TaKi MPUKMETHUKH:

simple - npoctwii; complicated - ckimaguuii; accurate, exact - Tounuii; excellent,
good - xopommii, satisfactory - yaoBIeTBOpiTENBHUI, important - iCTOTHUH,

BaXJIMBHI; contradictory - cynepedauBuii; convincing - MepeKOHINBUMA.
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5.4. § 4. Ilix yac oOroBOpeHHs pe3yJIbTaTIB HEOOX1HO BI3HAYWTH, IO BOHU
Jar0Th, TMOKAa3yIOTh, MOSCHIOKTH i iH. Jlyis 11i€i MeTH MO)KHa BHUKOPHCTOBYBATH
niecnoBa: show, indicate, demonstrate - moka3yBatu; confirm, verify -
OiATBEpKYBaTH; support - miarpumyBaTtd; to speak in favour - roBopuTtu Ha
KOpHCTD; contradict - cyrepeunT, CIpOCTOBYBATH; Prove - TOBOIUTH.

Hanpuknan:

1. Tlomepemni pani, Ma0yTh, CylepedyaTrb I[OYATKOBUM IPOIO3UILEIO.
Preliminary data seem to contradict the first supposition.

2. OTpumaHi JaH1 MiATBEPKYIOTh 3HAUEHHsI Takoro ekcrepumeHTy. The results
obtained confirm the importance of such an experiment.

3. 3a JaHUMM pEeHTTeHOIPpaK-TOMETpIYECKiX TOoCHiKkeHb ... The results of an
X-ray diffraction study indicate (show) that ...

5.5. § 5. OrpumaHni JaHi, pe3yabTaTH MIATBEPIKYIOTh a00 3amepedyroTh
KOJIUIIIHI MPOMO3UIIili, IPUIYIIIEHHs Ta 1H. ToMy npu 0oOroBOpEHHI pe3yibTaTiB, BaM
MOXYTh 3HAQJIOOMTHCS HACTYIIHI JIEKCHMYHI OJMHHMII: Supposition - MPUIYIICHHS;
assumption - momyineHHs; opinion - ayMKa; idea - ysBIICHHS; viewpoint - TOIJIS,
TOYKa 30pYy; correctness - MpaBUIIbHICTh; Previous - MONnepeHbOi, KOJMIIHIN; existing
- ICHYIOUHH.

5.6. 3asdanna 1. llopiBHsANTE HACTYIIHI MApU MPOIO3UILIH, 3BepTAIOYH yBary Ha
OTpUMaHI pe3yJbTaTH 1 BUKOPHUCTOBYBAaHY JIEKCHKY B YKPaTHCHKIM 1 aHTIIHCHKINA
MOBax:

1. HaBeneno pesyibraty ... The results have been given ...

2. OtpuMaHi pe3ynbTaTH MiATBEp-KAatoT ... The results obtained confirm ...

3. Beranosieno, mo ... The fact of ... has been established

4. Byno BusiBnieHo ... It has been found that ...

5.7. 3aedammnsa 2. llepeBeniTh Taki NPOMO3MIII Ha pOCIHCBKY MOBY 1
BUKOPUCTOBYHTE 1X AK 3pa30K JIJIsl CKIaJaHHS CBOIX MPOTO3HUITIH.

1. Bynu otpuMani monepenHi pe3yibTaTH.

2. Hisikux 4rcenbHUX pe3yJbTaTiB HE MPOBOJIUTHCS.

3. OOroBOpIOIOTECSL PE3yJIbTaTU EKCIIEPUMEHTIB. BusBIE€HO, 10 BOHU Mif-
MIATBEPAKYETHCS ICHYIOUY TIIOTE3Y.

4. AHarioriuHi  pe3yJibTaTd  OylIM  OTpMMaHl  IUIAXOM  HOJAJBLIOTO
eKCIIePUMEHTYBaHHS.
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5.8. 3aeoannsa 3. IlepeBeniTh IPUCYJOK B HACTYMHUX MPOMO3UILisAX. Hamummith
MPOMO3UIIiil, TOTPUMYIOUHCH MOPSIKY CJIiB aHTTIHCHKOI MOBH.

1. O6roBoprotoThes the results obtained.

2. PosrnsnyTo the experimental data.

3. Cnocrepirammcs the temperature affects.

4. Bynu po3po6iieni new methods.

5.9. 3aeoanna 4. 3a 3pa3koM TPOIO3UINA B 3aBAaHHI 3 CKJIAIITh CBOI
MPOMNO3UIIil, BAKOPUCTOBYIOUH JIGKCHKY 3a (paxom.

5.10. 3agéoanna 5. Yuraroun po3ain Summary a6o Result B anrmificbkiit cTaTTi
0 Ballli CHEUIAIHOCTI, BUMUILITH MPOMO3ULIii, B IKUX 0XapaKT€pU30BaHI OTPUMaHI1
pe3ynbratd. CKOpPOTITH 11 NPOIO3HUILIli, 30€pIrm B HUX TUIBKU TpYIy HOiAMeETa 1
MPUCYJIKA 3 BIIHOCATHCS JO HUX CIOBAMM, CKJIAJIITh IO iX 3pa3KOM CBOI MTPOIO3HIII].

6. BUCHOBKU

6.1. § 1. IIpukinmesi mpomo3uilii pedepariB 4acTo MICTATh HACTYIHI CJOBa i
CJIOBOCTIOTYYCHHS:

conclude - mnpuxoauTH 10 BHCHOBKY (BHCHOBKY); make, draw, reach a
conclusion, come to a conclusion that ... - poOuTi BHCHOBOK 11070 ...; from the
results it is concluded that ... - Ha migcraBi OTpUMaHUX PE3YJIBTATIB TPIXOIIM
BHCHOBKY; it may be noted that - mMoxna Bim3HauuTH, 1O ...; thus, therefore,
consequently, as a result - Takum YMHOM, OTKE, B pE3yJIbTATI.

6.2. § 2. Skmo B pedeparti micis MOBIIOMICHHS PO OTPUMAaHI pe3yJabTaTH BU
XoueTe JaTu peKoMeHAallli, pajna abo BUCIOBUTH MPOMO3UIIIT MO0 MOKIHUBOTO
BUKOPUCTAHHA OTPUMAHMX pE3yJbTaTiB, HOBUX METOMIB 1 T.0., BU MOXETE
BUKOPUCTOBYBAaTH Taki CJOBa 1 CJIOBOCHOJIydeHHs: suggest, recommend -
MPOTIOHYBATH, peKOMEHTyBaTH; make a suggestion - poOuUTH (BHOCUTH) TPOTO3HUIIIS;
make a suggestion as to how (when, where etc.) - poOUTH TPOMO3HMIIIO MO0 TOTO, K
(xomm, me, mo 1 T.4.); it is suggested that smth. be done - mpomoHyeThcs MIOCH
3pobuTH; it is necessary to do smth. - HeoOxiaHO (TTOTPiIOHO) 3POOUTH HIO-HEOYIb.

Hanpuknan:

1. [IponoHyeThes (PEKOMEHTY€EThCS) 1IIe OMH MeToz 00pooOku. Another method
of treatment is proposed (suggested, recommended)

2. PexomeHayeThCst HOBHUIT MeTo ouniiieHHs. A new method of purification is
recommended (suggested)
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3. lls mpobiiema cTaBuThCS Ha 00roBopeHHS. [IpomoHyeThcss OOTOBOPHUTH 11O
npobsiemy. The problem is suggested for discussion.

4. HeoOximHO BUBYMTH Iie siBUILE. It 1S necessary that a more thorough study of
the phenomenon - should be performed.

6.3. 3aéoanna 1. Cxnanitb Npono3ullii, MOYMHAIOYH iX HACTYITHUM YHHOM:
1. The author ... suggests ...

2. The results suggest that ... may be used ..

3. It is suggested that ... should be ....

6.4. 3aeoanna 2. CxnaaiTh ASKIIbKA 3aKIIFOUHUX MPOIO3HUIIIN pedepary 3 Barioi
TEMAaTHUKH, TOYNHAIOYH iX 3:

1. It is concluded that ...

2. Thus, we can make a conclusion (a. Conclusion can be made) that ...

3. From the results it is concluded that ...

4. It may be noted (stated) that ...

6.5. 3aeoannsa 3. IlpouuTaBiu CTaTTIO 32 (PaxoM ma aAHTIIKACHKOIO SI3UKE,
CKJIAJITh A0 HE1 KOPOTKUW pedepaT, B AKOMY MOBIIOMTE, IO 13y 4aloCh, IKa METa
CTaBUJacs, SKI METOAUM BHUKOPHCTOBYBAJMUCA, SIKI pPE3yJbTaTH OTPUMAaHI, SIKUN
BHCHOBOK MOYKHa 3pOOUTH.

(. TEKCTH AJdd AHOTYBAHHA TA
PEDODEPYBAHHIA

7.1. Texcm 1. I[lpouumaiime mexcm, po30ilime 1020 HA aAO3AYU, BUHAYUME
KIH0408I peyeHHs 8 KodcHomy 3 Hux. Cchopmynotime 2onoemy ioero mexcmy. Ckiadimo
Kopomkuii pegepam, KOPUCYIOUUCL DPEKOMEHOAYIsAMU, OAHUMU 6 NONEPeoHiX
po30inax.

WHAT IS INFORMATION

The term we need to clarify is information. In the discussion of computers, the
word information has a rather special definition. Information is a set of marks that have
meaning. Physically, the set of marks is a set of physical objects or a set of arrangements
of some physical equipment. Then, out of this set, a selection is made in order to
communicate, to convey meaning. For meaning to exist, there has to be a society of at
least two persons or machines, a society that requires communication, that desires to
convey meaning. By convention, the society establishes the meaning of the marks. The
kinds of physical objects which can be used to express information are extremely
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varied. Many different kinds of equipment inside a machine may be used to record and
manipulate information. In a desk calculating machine, information may be stored and
manipulated in small counter wheels bearing geared teeth, and usually having ten
positions corresponding to the digits 0, 1, 2 up to 9. For the purposes of computing
machines, information is an arrangement or positioning of equipment, and the social
meaning of the arrangement except at the input and the output, makes no difference.

7.2. Texcm 2. [lpouumaiime mexcm, po30inims 1ioco Ha ab3ayu, SU3HAUMe
KI0408I peyeHHs 6 KodcHomy 3 Hux. Cchopmyniotime 2onoemy ioero mexcmy. Ckaadimo
Kopomkuii pegepam, KOPUCYIOUUCL DPEKOMEHOAYIsAMU, OAHUMU 6 NONEPeoHiX
po30inax.

ILLITERATE JAPANESE

At Kameido No.3 Junior High School in northeast Tokyo, Masanobu Hyakutake
IS using computers to teach algebra to a class of rowdy seventh graders. Because there
are 40 students in the class and only 12 personal computers, three or four students are
crowded around each screen. But the computers are little more than electronic
blackboards. The students habitually push the keyboards out of the way and gaze at
numbers on the screens. When working out problems they use pencils and paper. After
class, Hyaimtake admits that the students say that they enjoy their lessons more when
they can work with the computer - but that doesn't happen very often. “We just don’t
have the software”, he laments.

Kameido No.3 is supposed to be a model school for computer education in Japan,
but it more often illustrates the computer illiteracy that afflicts what is arguably the
most technology-oriented country in the world. While Japanese primary and secondary
schools earn praise for their students’ performance in math and science, they lag
behind the United States and Europe in computer education. Surveys show that
although 94 percent of public high schools in Japan (and 36 percent of junior highs)
have Pc’s, the vast majority are used for administrative purposes - not for teaching.
According to the most recent government figures available, only 10 percent of Japan’s
public academic high schools have a computerized classroom. Most designated com-
puter classroom lack the hardware to allow each student hands-on access; those that
have a sufficient number of Pc's don’t have adequate educational software programs
for the students. Masatoshi Seimiya, an administrator at CEC, says: “We are behind”.

7.3. Texcm 3. [Ipouumarime mexcm, po30ilime 1020 HA ad3ayU, BUHAYME
KIH04081 peueHus 8 kodxcHomy 3 Hux. Chpopmyniotime 2onoery ioeto mexcmy. Cxnadimo
Kopomkuii pegepam, KOPUCMYIOUUCL PEKOMEHOAYisAMU, OAHUMU 6 NONEPeoHix
po30inax.
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THE FUTURE OF ENGINEERING

What will engineering be like in the future? Every now and then I think about
how much it has changed over the course of my own career. If changes of a similar
magnitude happen in the coming decades, what will the profession be like for today's
college students?

Today we soar on the wings of computers and networking to heights where the
minutiae of engineering lie indistinguishable on the ground far below. Sometimes |
think of Archimedes’ lever: "Give the place to stand on, and | can move the earth”
We've been given the lever and the place to stand upon, and feel that the earth is ours
to move.

That feeling of empowerment is exhilarating. My worry is the price that we
have paid for soaring so far above the landscape. In our profession there is a growing
distancing from reality. It is like the profound feeling of disconnection | have when |
stare out the window of an airplane. Those aren't real houses down there, | think, and
I'm not really sitting in an aluminum tube high in the sky with no visible means of
support. Why does the pilot tell me that the outside temperature is-50°C? This has no
meaning to me, because the outside world is merely a diorama painted on my
window. But as soon as these troubling thoughts intrude, the flight attendant's voice
supervenes, telling me to lower my window shade so that | can better see the movie,
substituting one form of unreality for another.

Engineering today feels like that window seat on the airplane. Those can't be
real transistors and wires down there, can they? Watching the simulations on my
computer monitor is like watching the movie on the airplane - an unreality wrapped
in another unreality. | feel that | have lost touch with Edison's world of electricity - a
world of black Bakelite meters, whirring motors, acrid chemical smells, and heated
conductors. | miss Heathkits and the smell of molten solder and burning insulation -
the sensual aspects of engineering that have been replaced for many of us by
antiseptic, ubiquitous, and impersonal CRTs.

| have a deeper worry that math itself is slipping away into the wispy clouds of
software that surround us. | walk down the aisles of laboratories, and | see engineers
staring vacantly into monitors, their desks piled high with anachronistic paper
detritus. Is anyone doing math by hand any longer, 1 wonder? Do they miss the
cerebral nourishment of solving equations? Perhaps math in the future will be the
exclusive province of a cult of priests that embeds its capability in shrink-wrapped,
encrypted software.

| can't believe that 20 years from now engineers will still stare into displays,
run CAD tools, and archive their results in Power Point. But what will they do? My

26



deepest fear is that the reality gap becomes so great that the best-selling software will
be called Engineer-in-a-Box.

7.4. Texcm 4. [lpouumaiime mexcm, po30ilime 1020 Ha ab3ayu, SuUsHaume
KI10408I peuenns 8 kodcnomy 3 Hux. Cihopmyniotime 2onosemy ioero mexcmy. Ckaadimo
Kopomkuu pegepam, KOPUCMYIOUUCL DPEKOMEHOAYIAMY, OAHUMU 8 NONEepeoHix
po30inax.

ROBOTS OF THE FUTURE

Does the future of robotics hold the promise of a dream come true to lighten
the workload on humanity and provide companionship. Or the murder and mayhem
of Hollywood movies?

When the Czech playwright Karel Capek sat down in 1920 to write a play
about humanoid machines that turn against their creators, he decided to call his
imaginary creations ‘robots’, from the Czech word for ‘slave labour’. Ever since then,
our thinking about robots, whether fictional or real, has been dominated by the two
key ideas in Capek's play. Firstly, robots are supposed to do the boring and difficult
jobs that humans can’t do or don't want to do. Secondly, robots are potentially
dangerous.

These two ideas remain influential, but not everyone accepts them. The first
dissenting voice was that of the great Russian-American science-fiction writer, Isaac
Asimov, who was born the same year that Capek wrote his notorious play. In 1940,
barely two decades later, while others were still slavishly reworking Capek's narrative
about nasty robots taking over the world, Asimov was already asking what practical
steps humanity might take to avoid this fate. And instead of assuming that robots
would be confined to boring and dangerous jobs, Asimov imaged a future in which
robots care for our children, and strike up friendships with us.

From the perspective of the early twenty-first century, it might seem that
Capek was right and that Asimov was an idealistic dreamer. After all, most currently-
existing robots are confined to doing nasty, boring and dangerous jobs, right? Wrong.
According to the 2003 World Robotics Survey produced by the United Nations
Economic Commission for Europe, over a third of all the robots in the world are
designed not to spray-paint cars or mow the lawn, but simply to entertain humans.
And the number is rising fast. It is quite possible, then, that the killer apt for robots
will turn out to be not the slave labour envisaged by Capek, but the social compan-
ionship imagined by Asimov.

The most impressive entertainment robot currently on the market is
undoubtedly the Aibo, a robotic dog produced by Sony. According to Qnroho.com, a

website devoted to home and entertainment robotics, Aibo is the standard by which
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all other entertainment robots are measured. Special software allows each Aibo to
learn and develop its own unique personality as it interacts with its owner. But at over
a thousand pounds a shot, they aren't cheap.

Commercial products like the Aibo still have some way to go before they have
the quasi-human capacities of 'Robbie’, the child-caring robot envisaged by Asimov
in one of his earliest short-stories, but the technology is moving fast. Scientists
around the world are already beginning to develop the components for more ad-
vanced sociable robots, such as emotional recognition systems and emotional ex-
pression systems.

Emotions are vital to human interaction, so any robot that has to interact
naturally with a human will need to be able to recognize human expressions of
emotion and to express its own emotions in ways that humans can recognize. One of
the pioneers in this area of research (which is known as ‘affective computing) is
Cynthia Breazeal, a roboticist at the Massachusetts Institute of Technology who has
built an emotionally-expressive humanoid head called Kismet, Kismet has moveable
eyelids, eyes and lips which allow me to make a variety of emotional expressions.
When left atone, Kismet looks sad, but when he detects a human face he smiles,
inviting attention. If the carier moves too fast, a look of fear warns that something is
wrong. Human parents who play with Kismet cannot help but respond
sympathetically to these simple forms of emotional behavior.

Another emotionally-expressive robot called WE-4R has been built by Atsuo
Takanishi and colleagues at Waseda University in Japan. Whereas Kismet is limited
to facial expressions and head movements, WE-4R can also move its torso and wave
its arms around to express its emotions.

The gap between science fiction and science fact is closing, and closing fast. In
fact, the technology is advancing so quickly that some people are already worried
about what will happen when robots become as emotional as we are. Will they turn
against their creators, as Capek predicted? In the new Hollywood blockbuster, I, Ro-
bot (which is loosely based on an eponymous collection of Asimov's short stories),
Will Smith plays a detective investigating the murder of a famous scientist. Despite
the fail-safe mechanism built into the robots, which prevents them from harming hu-
mans, the detective suspects that the scientist was killed by a robot. His investigation
leads him to discover an even more serious threat to the human race.

I, Robot is set in the year 2035, thirty one years in the future. To get an idea of
how advanced robots will be by then, think about how far videogames have come in
the last thirty one years. Back in 1973, the most advanced videogame was Pong, in
which a white dot representing a tennis ball was batted back and forth across a black
screen. The players moved the bats up and down by turning the knobs on the game
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console. By today's standards, the game was incredibly primitive. That's how today's
robots will look to people in the year 2035.

Will those future people look back at the primitive robots of 2007 and wish
they hadn’t advanced any further? If we want to avoid the nightmare scenario of a
battle between humans and robots, we should start thinking about how to ensure that
robots remain safe even when they are more intelligent. Isaac Asimov suggested that
we could make sure robots don't become dangerous by programming them to follow
the following ‘Three Robot Laws'":

1. A robot may not injure a human being or, through inaction allow a human
being to come to harm.

2. A robot must obey orders given it by human beings except where such
orders would conflict with the First Law.

3. A robot must protect its own existence as long as such protection does not
conflict with the First or Second Law.

At first blush, these three laws might seem like a good way to keep robots in
their place. But to a roboticist they pose more problems than they solve. Asimov was
well aware of this, and many of his short stories revolve around the contradictions
and dilemmas implicit in the three laws.

The sobering conclusion that emerges from these stories is that preventing
intelligent robots from harming humans will require something much more complex
than simply programming them to follow the three laws.

Note on the Author: Dr Dylan Evans teaches robotics at the University of the
West of England, Bristol.
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THE BOLT THAT HOLDS THE IKEA EMPIRE TOGETHER

Ingvar Kamprad is no ordinary multi-billionaire. The founder of the lkea
furniture empire travels economy class, drives a 10-year-old VVolvo and buys his fruit
and vegetables in the afternoons, when prices are often cheaper. Ask him about the
luxuries in his life and he says: ‘From time to time, I like to buy a nice shirt and
cravat and eat Swedish caviar’.

Mr. Kamprad is one of Europe’s greatest post-war entrepreneurs. What began
as a mail-order business in 1943 has grown into an international retailing
phenomenon across 31 countries, with 70,000 employees.
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Sales have risen every single year. The Ikea catalogue is the world’s biggest
annual print run — an incredible 110m copies a year. And Mr. Kamprad has grown
extraordinarily rich. He is worth $13.4bn and is the 17" richest person in the world,
according to Forbes, the US magazine.

The concept behind Tkea’s amazing success is unbelievably simple: make
affordable, well-designed furniture available to the masses. And then there is Mr.
Kamprad himself — charismatic, humble, private. It is his ideas and values that are at
the core of Ikea’s philosophy.

Best known for his extremely modest lifestyle, he washes plastic cups to
recycle them. He has just left his long-standing Swedish barber because he found one
in Switzerland, where he lives, who charges only SFrl14 for a cut. ‘That’s a
reasonable amount,” he chuckles.

All Ikea executives are aware of the value of cost-consciousness. They are
strongly discouraged from traveling first or business class. ‘There is no better form of
leadership than setting a good example. | could never accept that | should travel first
class while my colleagues sit in tourist class,” Mr. Kamprad says.

As he walks around the group’s stores, he expresses the feeling of
‘togetherness’ physically, clasping and hugging his employees. This is very
uncharacteristic of Sweden. ‘Call me Ingvar,” he says to staff. The informality and
lack of hierarchy are emphasized by his dress style, with an open-necked shirt
preferred to a tie.

Mr. Kamprad has had both personal and business battles. He has fought against
dyslexia and illness.

One of Mr. Kamprad’s characteristics is his obsessive attention to detail. When
he visits his stores, he talks not only to the managers but also to floor staff and
customers. A recent visit to six of the group’s Swedish stores has produced 100
details to discuss’, he says.

By his own reckoning, his greatest strength is choosing the right people to run
his business.

He is determined that the group will not go public, because short-term
shareholder demands conflict with long-term planning. ‘I hate short-termist decisions.
If you want to take long-lasting decisions, it’s very difficult to be on the stock
exchange. When entering the Russian market, we had to decide to lose money for 10
years.’

Mr Kamprad has been slowly withdrawing from the business since 1986, when
he stepped down as group president. He maintains that he is still ‘too much involved
and in too many details’, although he admits to a distinct reluctance to withdraw
altogether.
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The question is: can there be an eternal Ikea without Mr. Kamprad? Does the
group depend too much on its founder? Will the empire continue, as control of Ikea
gradually moves to Mr. Kamprad’s three sons?
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COMPUTER VIRUSES AND CRIME

Computer virus is a portion of a program code that has been designed to copy
itself into other such codes or computer files. It is usually created by vandals to effect
a result or to destroy data and program code.

A virus consists of a set of instructions that attaches itself to other computer
programs, usually in the computer's operating system, and becomes part of them. In
most cases, the corrupted programs continue to perform their intended functions but
surreptitiously execute the virus's instructions as well. A virus is usually designed
to execute when it is loaded into a computer's memory. Upon execution, the virus
Instructs its host program to copy the viral code into any number of other programs
and files stored in the computer. The infection can then transfer itself to files and
code on other computers through magnetic disks or other memory — storage devices,
computer networks, or online systems. The replicating viruses often multiply until
they destroy data or make other program codes meaningless. A virus may simply
cause a harmless joke or cryptic message to appear on a computer monitor each time
the computer is turned on. A more damaging virus can break an extremely large
computer system within a matter of minutes or hours, causing it to crash and thereby
destroy valuable data.

Computer viruses are simply small programs that insert themselves into
program files and boot sectors. Most are activated when you run the infected
program or boot from an infected disk, and they immediately start replicating
themselves by looking for new files and boot sectors to infect. Like real germs, the
most successful and prevalent computer viruses do little except hide, reproduce,
and wait for the opportunity to spread to other PCs.

The computer viruses we fear most — those that destroy files, format hard
disks or make them unbootable or corrupt BIOS settings — are relatively rare. They
usually don't spread as rapidly as lethal bugs because they do such a dandy job of
disrupting their host — your hard disk, which you may have to format, wiping out the
viruses in the process.
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It is useful to set the write-protect tab on floppies when you're not actively
writing to them, and don't leave floppies in the drive. Viruses that spread by
infecting the system area of a floppy disk are the most common, and some even
periodically check the floppy drive for an easy victim.

Now we can assume: computer viruses are everywhere. Here's how to keep
your computer from "catching a cold," and what to do if it does.

There's no question that every computer user should have some sort of virus
scanning software — programs that can help prevent your computer from contracting a
virus and wipe one out if necessary.

Contracting a virus can be simple, it’s all a matter of introducing an infected
file onto your computer system. And today, more types of files can be infected than
ever before.

Since the first reported case of computer abuse in 1958, computers have been
involved in most types of crimes, including theft, burglary, sabotage, espionage,
kidnapping, and murder. Computer systems themselves can be the targets of attack,
as when a computer virus is surreptitiously introduced into a system to alter or
destroy data. Breaking into private computer systems to destroy, steal, or alter
information became easier once modems were introduced in the 1960s. Most serious
computer crimes, however, are committed in the banking and financial-service
industries, where money, credit, and other financial assets are recorded in electronic
databases and are transmitted as signals over telephone lines. Persons with access to
such systems may falsify or manipulate these records for their own purposes by, for
example, illegally transferring money balances to their own accounts.

So, in order to be protected from computer viruses and crime, a person should
have modern antiviral software and some knowledge in protecting PC from internal
and external invasion.
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POWERFUL STORAGE
Researchers have discovered a new material that could improve digital storage
in the future.
Thanks to advancements in technology, people can now do more and more
with their gadgets. Mobile phones, for example, are no longer just for talking - they
can be used to listen to music, take photos and soon even to watch movies. But this

also means that new sources of power will be required to accommodate the
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technology - and at Carnegie Mellon University in Pittsburgh, Pennsylvania, a team
of researchers led by Prof. Prashant Kumta has recently synthesized a new material
that can store more energy than the super capacitors used today.

Unlike a battery where energy is stored in a chemical form, a super capacitor is
an electrical device that stores energy in an electric field. This field is generated by
negative and positive plates in the capacitor - and their "super" status comes from
their ability to hold four times as much charge as a normal capacitor.

Currently, supercapacitors are made from ruthenium oxide but the high price of
this compound limits their use in a wide range of technologies. They are most useful
in applications like hybrid cars and robotics where a large, fast pulse of energy is
required. Compared to a normal battery, a supercapacitor can also last much longer.

The new material - called nanocrystalline vanadium nitride - could be a viable
alternative to ruthenium oxide. It has a capacitance that is almost two times greater
and can also store energy for longer. The structure of the material has two layers: it
has an outer shell of vanadium oxide and an inner core of vanadium nitride. This set-
up enables energy storage because of electrochemical reactions that occur on the
vanadium oxide surface - which generate an electric charge. The vanadium nitride
interior stores the charge generated.

To create this new material, nanocrystals were made by a method described by
Kumta as "simple and novel", where vanadium chloride is reacted with ammonia, at
400 degrees C, in an environment without water. The final product is a material made
up of tiny nanocrystals six nanometers wide, and is particularly interesting because it
combines the good electric conductivity of vanadium nitride with vanadium's many
oxidation states in vanadium oxide.

But the main advantage of vanadium nitride is its price. According to Prof. lan
Boyd, Executive Director at the London Center for Nanotechnology, although
ruthenium oxide exhibits some of the most desirable properties for supercapacitors,
such as constant capacitance, reversibility, and cycle times running into the hundreds
and thousands cycles, the main problem is that it is very expensive. Ruthenium oxide
costs $100 per gram whereas vanadium nitride is priced at $50 per gram.

The researchers are confident that this new material will be cheaper, more
stable and a higher quality material for energy storage in the future. Prof. Kumta says
that this nanomaterial is key to creating the next generation of super capacitors, and
will be used in everything from cars, camcorders and lawn mowers to industrial
backup power systems at hospitals and airports.
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THE INTERNET ECOLOGY

Foraging for food seems to be a straightforward proposition: if you’re a hunter,
you hunt; if you're a gatherer, you gather: then you eat. What could be simpler? Well,
plenty of things, because, as it turns out, foraging is a complex business. In fact, a
whole foraging theory was developed in the 1970s to explain animal foraging
patterns and strategies. At its core is the idea of a cost-benefit analysis in which an
animal examines the available food {the benefit) and weighs the amount of energy
required to obtain it (the cost).

The theory also tells us that animals will move to a new area as soon as the
costs of foraging in the current one become too high relative to the remaining
benefits. Selected by evolution over millennia, the techniques are hard-wired into
animal brains.

We humans have these foraging mechanisms installed in our own brains. That
fact was the inspiration for the theory of information foraging. In the early 1990s,
Peter Pirelli and Stuart Card of Xerox's Palo Alto Research Center (PARC) in
California observed that tracking down information was analogous to foraging for
food, so they tried applying foraging theory to information hunting and gathering.
Their results showed that information seekers do use the same strategies as food
foragers. In their cost-benefit analysis, the benefit is the information they seek and the
cost is the time it takes to find it. And once the costs of the current information patch
outweigh whatever benefits are left, they move on to a different Web site or database.

Also, like food foragers, information foragers rely on "cues" that tell them
whether a particular patch contains the data they seek. When animals are foraging for
food, they often use scent to determine whether a particular area is worth
investigating. Hunters, for example, will sniff around for evidence that prey has been
in the area. Web searchers do something similar by examining a site's information
scent: the visual and linguistic cues — researchers call this the residue — that enable
a searcher to determine whether a source has the information they seek, as well as to
navigate to the desired data.

On arriving at a site, for example, someone looking for device drivers will hunt
for a supportive link labeled "Downloads" or, even better, "Device Drivers." Labels
such as "Products" and" Purchase" aren’t as promising — that is, they don't give off a
good information scent. Another foraging cue is the existence of footprints, which are
traces left by other foragers who have traversed die same virtual path. In the
Amazon.com niche, for instance, footprints occur all over the place: reader reviews,
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ratings, and even lists of other books purchased by people who bought the current
book.

Pirolli, Card, and others at Xerox PARC are continuing this research, which is
now part of a larger idea: called the Internet ecology, the relationship and interactions
between people and the online environment, in particular the Web. New words and
phrases abound in the Internet ecology, where people aren't users, but informators,
consumers of information, who have highly specific information diets. The satisfied
{satisfy and suffice] their info, mat) on needs by foraging within the information food
chain.
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AN AMERICAN LEADER IN EUROPE

Since Nancy McKinstry moved from New York to Europe a year ago to run
Wolters Kluwer, the specialist publishing group, she has had plenty of experience of
national and cultural differences in business. She has rarity value as an American
woman at the head of a Dutch company, an issue she feels strongly about. 'In
Holland, there aren't a lot of women in senior management That is a legitimate
criticism, of the business community,' says Ms McKinstry.

'It's changing but very slowly. Often the schools don't have any lunchtime
programme so the children are expected to go home for lunch. If you're a working
parent, whether you're male of female, that's pretty tough to accommodate as well as
work. In the US, you have more day care and more opportunities for women to
balance working with having a family'.

Although an outsider by nationality, she is a corporate insider, having spent 13
years with the publisher, which produces journals and electronic information services
for professional in medicine, the law, tax, accountancy and education, and reported
sales of (eur)3.4bn ($4.2bn) last year.

‘The benefits of being an outsider are that I'm able to do things in Europe from
a restructuring perspective that would be much more difficult in the chairman was a
European.' This includes cutting 1,600 jobs, or 8 percent of workforce, as part of the
three-year recovery strategy she announced last October. 'People expect that
Americans ‘come in and have more of a bottom-line approach.’

But she admits it can be heavy going, even when the is American. 'In certain
geographies in Europe it can take you a year or two to reduce 100 positions. That was
described to me as a board member. | understand now how these things work in a
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very different way. One of the things I've learned in my time here is that in Europe
there isn't one approach,' she says. 'If you have a product or a customer problem in
France, there might be an approach that works extremely well. But if you took the
same approach and tried to solve the exact same problem in Holland, you might fail.'

She points to differences in communication style. 'The Americans tend to be
pretty direct, but optimistic. In other geographies, the communication is more subtle.
You have to really listen not only to what people are saying but what they're not
saying. In southern Europe, there's far more nuance to what people are saying. You
often find they don't want to say 'No' to you, especially as the chairman, but in fact
they may not be able to achieve what you've asked them. I try to listen really hard,
and to say: 'How are you going to meet this goal?'
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BEING ETHICAL

Being ethical can be a clever marketing strategy. Increasingly, consumers are
influenced by 'non-commercial' factors such as whether a product harms the
environment. Firms such as Ben & Jerrys's, an ice cream maker, and Body Shop
International, a cosmetics retailer, have strengthened their brands by publicizing their
ethical standards. Cummins Engine, a maker of diesel engines, made its products
greener while lobbying for stricter pollution laws.

But such ethical self-promotion can be dangerous. Body Shop was publicly
forced to change a claim that its products were not tested on animals (some of the
ingredients in its cosmetics had been tested on animals by other firms in the past).
The error led many consumers to question Body Shop's ethical standards.

Some think that the best way to persuade managers to think more ethically is
to take more account of stakeholders. Laura Nash of Boston University's Institute for
the Study Economic Culture argues that managers should see their role in terms of
‘covenants' with employees, customers, suppliers and so on. Such covenants should
have a single goal: to ensure that a business creates long-term value in a way that is
acceptable to all these 'stakeholders'. A manager would view his business in terms of
relationships rather than products; and see profit as a result of other goals rather than
an objective in itself. But such ideas tend to go against shareholder capitalism.

The best answers may be simple ones. Ethics rules should be clear (for
instance, should an employee pay bribes where this is accepted business practice?)
and they should be regularly tested. Some companies are turning to ‘ethical audits'. In
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its annual report Ben & Jerry's carries a 'social performance report' on the firm's
ethical, environmental and other failings. Carried out by Paul Hawken, a 'green’
entrepreneur, the audit has sometimes frustrated Ben Cohen and Jerry Greenfiled, the
company's founders. So far, however, they have always published it. That may be
why Ben & Jerry's reputation remains good where others fade.
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DATA MINING

Data mining is simply filtering through large amounts of raw data for useful
information that gives businesses a competitive edge. This information is made up of
meaningful patterns and trends that are already in the data but were previously
unseen.

The most popular tool used when mining is artificial intelligence (Al). Al
technologies try to work the way the human brain works, by making intelligent
guesses, learning by example, and using deductive reasoning. Some of the more
popular Al methods used in data mining include neural networks, clustering, and
decision trees.

Neural networks look at the rules of using data, which are based on the
connections found or on a sample set of data. As a result, the software continually
analyses value and compares it to the other factors, and it compares these factors
repeatedly until it finds patterns emerging. These patterns are known as rules. The
software then looks for other patterns based on these rules of sends out an alarm
when a trigger value is hit.

Clustering divides data into groups base on similar features or limited data
ranges. Clusters are used when data isn’t labeled as fraudulent or not fraudulent. But
after analyzing patterns within clusters, the mining software can start to figure out the
rules that point to which claims are likely to be false.

Decision trees, like clusters, separate the data into subsets and then analyse
the subsets to divide them into further subsets, and so on (for a few more levels). The
final subsets are then small enough that the mining process can find interesting
patterns and relationships within the data.

Once the data to be mined is identified, it should be cleansed. Cleansing data
trees it form duplicate information and erroneous data. Next, the data should be
stored in a uniform format within relevant categories or fields. Mining tools can work
with all types of data storage, from large data warehouses to smaller desktop

databases to flat files. Data warehouses and data marts are storage methods that
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involve archiving large amounts of data in a way that makes it easy to access when
necessary.

When the process is complete, the mining software generates a report. An
analyst goes over the report to see if further work needs to be done, such as refining
parameters, using other data analysis tools to examine the data, or even scrapping the
data if it’s unusable. If no further work is required, the report proceeds to the decision
makers for appropriate action.

The power of data mining is being used for many purposes, such as analyzing
Supreme Court decisions, discovering patterns in health care, pulling stories about
competitors from newswires, resolving bottlenecks in production processes, and
analyzing sequences in the human genetic makeup. There really is no limit to the type
of business or area of study where data mining can be beneficial.
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COMPUTERS MAKE THE WORLD SMALLER AND SMARTER

The ability of tiny computing devices to control complex operations has
transformed the way many tasks are performed, ranging from scientific research to
producing consumer products. Tiny ‘computers on a chip’ are used in medical
equipment, home appliances, cars and toys. Workers use handheld computing devices
to collect data at a customer site, to generate forms, to control inventory, and to serve
as desktop organizers.

Not only is computing equipment getting smaller, it is getting more
sophisticated. Computers are part of many machines and devices that once required
continual human supervision and control. Today, computers in security systems result
in safer environments, computers in cars improve energy efficiency, and computers in
phones provide features such as call forwarding, call monitoring, and call answering.

These smart machines are designed to take over some of the basic tasks
previously performed by people; by so doing, they make life a little easier and a little
more pleasant. Smart cards store vital information such as health records, drivers’
licenses, bank balances, and so on. Smart phones, cars, and appliances with built in
computers can be programmed to better meet individual needs. A smart house has a
built-in monitoring system that can turn lights on and off, open and close windows,
operate the oven, and more.

With small computing devices available for performing smart tasks tike

cooking dinner, programming the VCR, and controlling the flow of information in an
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organization, people are able to spend more time doing what they often do best —
being creative. Computers can help people work more creatively.

Multimedia systems are known for their educational and entertainment value,
which we call ‘edutainment’. Multimedia combines text with sound, video,
animation, and graphics, which greatly enhances the interaction between user and
machine and can make information more interesting and appealing to people. Expert
systems software enables computers to ‘think’ like experts.

Medical diagnosis expert systems, for example, can help doctors pinpoint a
patent’s illness, suggest further tests, and prescribe appropriate drugs.

Connectivity enables computers and software that might otherwise be
incompatible to communicate and to share resources. Now that computers are
proliferating in many areas and networks are available for people to access data and
communicate with others, personal computers are becoming interpersonal PCs. They
have the potential to significantly improve the way we relate to each other. Many
people today telecommute — that is, use their computers to stay in touch with the
office while they are working at home. With the proper tools, hospital staff can get a
diagnosis from a medical expert hundreds or thousands of miles away.
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JlonaTku
Hooamox A - Useful expressions for discussion

Expression of

FEEDBACK

SAY DO

Oh, sure. O, Tak Make eye contact with the speaker.
Oh, I see. O, 3po3ymiso Nod your head.

Uh-huh. Smile.

Uhm-hmm. Look surprised when

Well. something  surprises

All right. J1o6pe you.

During the discussion:
INITIATE THE DISCUSSION
Perhaps we could begin by discussing our problem.
MoXI1BO, MU TIOYHEMO 3 OOTOBOPEHHS HAIIIOTO
IINTAHHA.
Could I suggest that we get everyone's opinion on that?
Bynap nacka, Bamii AyMKH 3 IbOTO TPUBALY?

ASK PEOPLE FOR OPINIONS, INFORMATION, AND EXPLANATIONS.
Could you tell us what you think? Yu He Moriiu 6 BU cKa3aTH, 1110 BH

nymaete? Does anyone know more about this? Moxe, XTOCh 3Ha€ 111€ 10Ch
CTOCOBHO ILOTO?

wonder

am

I wondering  why... LlikaBo, YoMy ...
was

wondering

OFFER OPINIONS AND GIVE INFORMATION

I believe that ... fI BBaxaro, 1o ... — | guess... American English
In my opinion ... Ha Moo qymky ...

It seems to me that ... 3maeTnes ...

My feeling is that ... {I BiguyBato, 110 ...
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| have every reason to believe that ... 5l maro mijcraBu BBaKaTH, 1o ...

SUMMARIZE INFORMATION
To summarize, ... [lincymoByroun, ...

ENCOURAGE PEOPLE TO SPEAK BY BEING COOPERATIVE AND BY
ACCEPTING DIFFERENT POINTS OF VIEW.

Do you agree? Bu 3roani?

Do you have the same opinion? Bu takox nymaete Tak?

| think some people here probably disagree with us. I'd like to hear what they have to
say.

MOoXIMBO AEXTO 3 MPUCYTHIX HE 3TOJIEH 3 HAaMU. XOTLI0CS O MOCIyXaTH, 1110 BOHU
CKaXYTh.

I know Alex has a different point of view. I'd be interested in hearing it.

A 3Haro, mo Aliekc Mae 1HIy AyMKy. MeHi Oyio 0 11KaBo ii MOYyTH.

Do you consider (believe) that ... Bu BBaxkaere, 1110 ...
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Hooamox b - Abstract (a short summary of a paper)

HaBojstbcs: 3aranbHUAMR HaIIPpAMOK, 3aBAaHHA, MCTa IIOCJIiIDKeHHSI, KOpOTKI/Iﬁ

BUKJIaJ] TCOPETUYHUX Ta EKCIIEPUMEHTAIbHUX PE3YJIbTaTiB, 3arajbHi BUCHOBKH.
3a 3MicTOM Ta METOAAMM JOCJIIIKEHHSA

1 2 3
agorari a”oTarui agoTarii
HAyKOBHIX CTaTel, 1€  |HAYKOBUX cTaTel — OTJISIIOBUX HAYKOBUX
HABOJSTHCS PE3YJIBTATH |y3araJbHEHb cTaTei
«Characteristics of ...» |«Prospects for ...» «An overview of ...»
(... are examined) (The potential for ... is (A summary/overview
examined) of... is presented)
1
studies ...

examines the problem of ...
concentrates on analyzing ...
describes ...

presents ...

deals with ...

considers ...

proposes a new approach to ...

The present paper

This paper

Considered here are a) ... b) ... ¢) ...
In this paper we discuss ...

objective
goal

aim
purpose
An efficient method is proposed for ...
The method is based on ...

Aspects of ... are discussed,

It is shown / demonstrated that ...
Special attention / consideration is given to ...
Studies of ... also indicate that ...
Recommendations for ... are presented.

The (main) of this paper is to ...

) ) made
Conclusions regarding ... are .
arrived at.
theoretical

The results of study are presented.

experimental
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In this general paper the role of ... in ... is discussed.
The extension of ... and possibilities of its practical application to ... are

considered.
Subject matter related to ... as well as to ... is considered.

A review of ... essential for ... is presented.
Present status and theoretical (experimental) results of ... are summarized.
A bibliography of ... references is included.
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