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1. Crpykrypa 3K3amMeHa

IIncbMeHHas 4acTh

1. Jlexcuko-rpaMMaTHYECKUd TECT
2. TIucbMeHHBIH MepeBoJi C MHOCTPAHHOTO Ha PYCCKUH SI3BIK CO CIIOBAPEM

YcrHas yacth (0MJ1€T)

1. MoHonoru4yeckoe BhICKa3bIBAaHUE
2. YcrtHoe pedepupoBaHie Ha UHOCTPAHHOM SI3bIKE

2. Meroanka oueHKHu

DK3aMeH MPOBOIUTCS B MMCbMEHHOM U YCTHOU (popme.
Tucvomennas 4acTh BKIKOYALT:
- BBIIOJIHCHWE TECTOBBIX 3aJaHWH C HCIOJB30BAHUEM JJICKTPOHHOW HMH()OPMAIMOHHO-
oOpazoBarenbHOi cpensl HI'TY  (https:/dispace.edu.nstu.ru/ditest/test/index/17514); TectoBble
3aJJaHUsl  OXBATHIBAIOT JICKCUKO-TPAMMATHYCCKHI MAaTepuall COJCPIKAHUS  TUCITUTUIHMHBI
«MHOCTpaHHBIN S3BIK AJIS HAYYHO-HCCIEAO0BATEIHCKON ACSITENFHOCTU» BO 2 CEMECTpE, TECT
coctout u3 40 BOIPOCOB ¥ MO3BOJIET POBEPUTH YPOBEHDb CPOPMUPOBAHHOCTH JICKCHUCCKUX U
rpaMMaTHYeCKUX HAaBBIKOB (11.6);
- BBINOJTHEHHE THMCHMEHHOTO IIepPeBOJia ¢ WHOCTPAHHOTO HAa PYCCKHH S3BIK CO CIIOBapeM
npodecCHOHATEHO-OPUEHTUPOBAHHOTO TekcTa 00beMoM 1500 redaTHbIX 3HAKOB (I1. 7).
Yemuas qactpb BKITFOYaET OTBETHI HA BOIPOCHI OWITeTa.
bunet coctout u3 2 BorpocoB u GopMUpyeTcs 1O CIEAYIOIIEMY ITPABUITY:
- TIEPBBI BOIIPOC BKIIIOYACT MOHOJIOTHYECKOE BBICKA3bIBAHUE 110 OJHOW U3 8-X TeM,
U3y4EeHHBIM B T€UEHHUE JBYX CEMECTPOB (II. 5);
- BTOPOH BOIIPOC BKITIOYACT YCTHOE pedeprUpOBaHIe HA HHOCTPAHHOM SI3bIKE TIPO(eCCHOHAITBHO-
OPHEHTHPOBAHHOTO TeKcTa 00beMoM 2000 neyaTHbIX 3HAKOB (T1. 8).

TakuMm 00pa3oM, MPOBEPSIOTCS PE3YIbTATHl O0YUEHUS TI0 JUCIUTUIMHE, COOTHECEHHBIC C
YCTaHOBJICHHBIMHU B IIPOTpaMMe MHIUKATOPaMU JOCTHUKEHHSI KOMITETEHITUH.

Ha »skx3amene mpernogaBaTenb BIIPaBe 3a/1aBaTh CTYACHTY YTOYHSIONIAE W JOTIOTHUTEIHHEIC
BOIMPOCHI 110 TeMaM (11. 5).
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OtBer Ha PK3aMeHe 3aCUMTHIBAETCS Ha MPOABUHYTOM YPOBHE, €CJIU CTY/ICHT:
- IPAaBUJIBHO BBINOJHAET OT 35 10 40 3a1aHuil TECTa;
- BBINOJHSET TIHMCHhMEHHBIM TMEpeBOJl, KOTOPBIA aJEKBATEH CMBICIOBOMY COJEPKaHUIO
HepBOI/ICTO‘—IHI/IKa;



- IPY YCTHOM OTBETE Ha MEPBBII BONPOC HK3aMEHAIIMOHHOTO OMJIeTa IEMOHCTPUPYET YMEHHE B
HOATOTOBJICHHOW pedn B (OpME MOHOJIOTHUECKOTO  BBICKA3bIBAHHS, XapaKTEPH3YIOIIErocs
YETKOH JIOTMKOHM, CBSI3HOCTBIO M TIOCJIEOBATEIILHOCTHIO, W IO3BOJISIOUIETO TOHATH Pa3BUTHE
TEMbI; IPUBOAMT JOCTATOYHOE KOJIUYECTBO (DAaKTOB M apTyMEHTOB JUIS JI0KAa3aTEIbCTBA TE3UCOB,
UCTIONB3YeT LIMPOKUHA JMAna3oH TIPaMMAaTUYECKHX M JIGKCHYECKHX CTPYKTYp, HCHOJIb3YeT
JIaHHBIC SI3BIKOBBIE CPE/ICTBA KOPPEKTHO;
- IpU YCTHOM OTBETE HA BTOPOI BOIPOC SK3aMEHAIIMOHHOTO OWjIeTa IEMOHCTPUPYET YMEHHUE B
pedepupoBaHnyn, TpEACTaBisAs YCTHBIM pedepar, coxepKaHue M CTPYKTypa KOTOPOTO
MOJTHOCTBIO COOTBETCTBYIOT ~ JKaHPy HH(POPMAaTUBHOIO pedepaTa, HCHOIB3YET S3BIKOBBIE
CPE/ICTBA COOTBETCTBYIOIIME CTHJIIO HAy4YHOH pedYd W YCTHOM pa3HOBUAHOCTH >KaHpa,
yIoOTpeONsieT  TrpaMMaTU4YecKue, JISKCMUYECKWe W CHHTaKCHYeCKue  TpaHchopMalmu,
OOIEHAYYHYIO JIEKCHKY ¥ aJeKBaTHYIO TEPMUHOJOTHIO, HCHOJIB3YEeT IIUPOKHH JHAla3oH
CPEZCTB CBSI3H, YHOTPEOIISIET JIGKCUKO-TPAMMATHUECKUX €IHMHUIIBI KOPPEKTHO;
- CyMMa OaJIJIOB 110 BCEM 33/IaHUSIM (IMChbMEHHAs M YCTHAs YacTh) COCTaBIIeT OT 35 110 40 Gasios.
COBOKYMHOCTh pPe3yJbTaTOB OOYyYEHHUS IO JUCHUIUIMHE ¥ COOTHECEHHBIX C HHUMHU
WHJIMKaTOPOB JOCTHIKCHUS KOMIETEHIMH HE COAEPKUT IpoOenoB. YCTaHOBJICHHBIC B
porpaMMe KOMIETEHIIMU c(popMHpOBaHbl B MOJHOM o0beMe. OneHka coctasisieT om 35 0o 40
6ano08.

OTBeT Ha 3K3aMEHe 3aCUUTHIBACTCS HAa 0230BOM YPOBHE, €CJIU CTYACHT:
- IPaBUJILHO BBIMOMHSET OT 29 10 34 3amaHuil Tecra;
- BBINOJIHSAET MUCbMEHHBIM IepeBOJI, KOTOPbIM MOJIHBIN, aJeKBaT€H CMBICIOBOMY CO/EP)KaHUIO
NIEPBOMCTOYHHUKA U COJEPKUT 2—3 CMBICIOBbIE HETOYHOCTH;
- IpY YCTHOM OTBETE Ha IMEpPBbII BONPOC IK3aMEHAIIMOHHOI'O OMJIETa IEMOHCTPUPYET YMEHHUE B
NOJArOTOBJIEHHON pedyd B (pOpME MOHOJOTMYECKOTO  BBICKA3bIBAHUS, XapaKTEPU3YIOLIETrOCs
YETKOH JIOTMKOH, CBSI3HOCTBIO U MOCIIEA0BATENbHOCThIO, O3BOJISIOIIEH TOHATh Pa3BUTHE TEMBI,
HE NPUBOJIUT JOCTATOYHOE KOJIMYECTBO (PAaKTOB M apryMEHTOB JUIsl J0KA3aTelbCTBA TE3UCOB,
UCMONb3YeT MPOCTOW W SCHBIA S3bIK M3JIOKEHUS, MCIOJb3yeT HpHUeMbl 0000LIeHUs U
nepedpa3upoBaHnsi, HO JONYCKAaeT HE3HAYUTEIbHBbIE OMIMOKM B BHIOOpE JIEKCHYECKHX U
rpaMMaTHYeCcKUX €IMHUIL, JOIMYCKaeT KOMMYHUKATUBHO HE 3HAYUMBbIE OIINOKY;
- IIPM YCTHOM OTBETE Ha BTOPOM BOIPOC IK3aAMEHAIMOHHOI'O OWJieTa IEMOHCTPUPYET YMEHHE B
pedepupoBaHur, TMpeJCTaBisAs YCTHBIM pedepar coiepkaHMe M CTPYKTypa KOTOpOro B
OCHOBHOM COOTBETCTBYIOT >KaHpY HH(OpMaTuBHOro pedepara, Hu aJeKBaTHO OTPAXKAIOLIETO
OCHOBHYIO HJICI0 IEPBOMCTOYHMKA, CTYAECHT HCIOJB3YET KIMIIMPOBAHHBIE KOHCTPYKIMH, HE
COOTBETCTBYIOILIME CTHJIIO YCTHOM HAy4YHOM PEYM WIM JAHHOMY >KaHPY, HCIIOJIb3YeT IPHUEMBbI
0o0o0mieHuss u nepedpasupoBaHMs, JOMyCKaeT HEOONbIIOE KOJMYECTBO JIEKCHUYECKHX,
rpaMMaTHYEeCKUX OMIMOOK, HE BIUSIOLUINX HA IOHUMAHUE COEepKAHUS;
- cymMMa OaJlJIOB IO BCeM 3aJaHusIM (IIMChbMEHHAs M YCTHAs 4acTh) cocTaBisieT oT 29 no 34 6anioB
BKJIFOUUTEIBHO.

COBOKYMHOCTb pe3yJbTaTOB OOYyYEHHUS IO IUCHUIUIMHE M COOTHECEHHBIX C HHUMH
UHAUKATOPOB  JOCTM)KEHHS ~ KOMIIETEHIMH  COJEPKUT  HECYLIECTBEHHbIE  MPOOEbl.
YcTaHOBIIEHHBIE B IPOTrpaMMe KOMIETEHLUH C(HOPMHpPOBaHbI Ha 0a30BOM ypoBHe. OleHka
cocraBisieT om 29 0o 34 6annog BKIIOUUTEIBHO.

OTBeT Ha 5K3aMeHe 3aCUMTHIBAETCS] HA IOPOTOBOM YPOBHE, €CITH CTY/ICHT:

- IPaBWJIbHO BBINOJHsET OT 20 10 28 3a1anuii TecTa;

- BBINIOJTHSIET HEMOMHbIN (2/3 — 1/2 Bcero TekcTa) MUCbMEHHBIH MepeBo/I, 10MycKaeT 2—3 OUINOKU
B [IEpPEIa4€ CMBICIOBOTO COIEP KAHMUS;

- IPY YCTHOM OTBETE Ha MEPBBINA BOMPOC 3K3aMEHAIMOHHOIO OMiieTa IEMOHCTPUPYET YMEHHUE B
MOJATrOTOBJICHHOM peud B (hopMe MOHOJOIMYECKOTO BBICKA3bIBAHMS LEJIb U T€Ma KOTOPOTO
packpblTa 4YacTUYHO, M XapaKTepU3yeTCs HEUeTKON JIOTMKOH; CTyJeHT He MPUBOJAUT
JIOCTAaTOYHOE KOJMYECTBO (PAKTOB M apryMEHTOB ISl JIOKa3aTeNbCTBA TE3UCOB, JIOITYCKAaeT
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OH_II/I6KI/I B BI:I60pe JICKCUYCCKHUX U I'paMMAaTUYCCKUX CAWHUILL, JOITYCKACT HC 3HAUYUMBbIC OH_II/I6KI/I,
UCTIBITHIBAET TPYAHOCTH, OTBEYAsI HA BOIPOCHI;

- IpU YCTHOM OTBETE HA BTOPOH BOIPOC SK3aMEHAIIMOHHOTO OWJIeTa IEMOHCTPUPYET YMEHHUE B
pedepupoBaHuH, MIPEICTABIAS YCTHBIM pedepar copepkaHue M CTPYKTypa KOTOPOTO YACTHYHO
COOTBETCTBYIOT >KaHPY HMH(OpPMaTHBHOTO pedepaTa, ¥ YaCTUYHO OTPAKAIOIIETO OCHOBHYIO
UJICI0 NIEPBOMCTOYHUKA, HAOIFOIaeTCs He 3HAYMTEIPHOE HAPYIIICHUE JIOTUKH NTEPBOMCTOYHUKA, B
pceun CTyACHTa HUCIOJIB3YECT B PpPCUM JICKCHUYCCKUX MW TI'pPaAMMATHUYCCKUX CAWHUIIBI, HC
COOTBETCTBYIOIIIME CTHJIFO YCTHOW HAYYHOH peYH, HCIOJIb3yeT OTPaHWYCHHBIM TUAIa30H
JIEKCHYECKUX U TPAMMATHYECKUX €IUHHII, CTYAEHT YHOTpeOseT 3ayuyeHHbIe (parMeHThl TeKCTa
NEPBOMCTOYHUKA, HE HCIOJb3yeT TNPUEMBbl OOOOIICHUS U mepedpa3upoBaHus, TOMYCKAeT
HEOOIBIIIOE KOJUYECTBO JIEKCUUECKUX U rpaMMaTH4YCCKUX OH_II/IGOK, BIIUAIOINMUX Ha IIOHUMaHUC
COJICPKAHUS;

- cyMMa OaJlJIoB 1O BCEM 33/1aHusIM (TUCbMEHHAs! U YCTHAasl 4acTh) cocTaBiisieT oT 20 1o 28 GaimioB
BKJTFOUHTEITHHO.

COBOKYITHOCTh PE3YJIbTATOB OOYYEHUsSI MO JUCHUIUIMHE W COOTHECEHHBIX C HHUMH
WH/IMKATOPOB JTOCTM)KCHUSI KOMITETCHIIMH COACPIKUT MpoOeNbl. YCTaHOBJICHHBIC B NPOTpaMMe
KOMIIETEHIINH C(HOPMUPOBAHBI HAa MOPOTrOBOM ypoBHE. OueHka cocraisier om 20 0o 28 6annog
BKJTFOYHTEITHHO.

OTBerT Ha ’K3aMEHE CUMUTAETCS HeyAOBJIETBOPHTEJLHbIM (HH:Ke NOPOroBOI0 YPOBHS),

€CIIU CTY/CHT:
- IPaBUJILHO BBINOIHAET MeHee 20 3a1aHuil TecTa;
- BBITIOJIHACT HETOJHBIN (MeHee 1/2 Bcero Tekcra) MMCbMEHHBIN MIEPEeBO/], YACTUYHO aJIeKBATHBIN
CMBICIIOBOMY COJIEP’KAHUIO IE€PBOUCTOYHMKA, JOMYCTHJ Oosiee 3 ommOOK IpHu mepenaye
CMBICIIOBOI'O COJIEP)KAHNUS;
- IIPM YCTHOM OTBET€ Ha IMEPBBI BONPOC 3K3aMEHAIIMOHHOIO OujeTa He JEMOHCTpUpYeT
yYMEHHE B MOJTOTOBJICHHON peur B (popMe MOHOIOTUYECKOTO BHICKA3BIBAHUS, MIOCKOIBKY IIEJb
BBICKa3bIBaHUSI HE 0003HAu€Ha, BBICKA3bIBAHME HE CTPYKTYPHUPOBAHO, COJACpKAHHWE YaCTUYHO
COOTBETCTBYET 3asBICHHOH TeMe; CTYASHT HE TMNPUBOIUT (AKTBl W apryMEHTHI s
JI0Ka3aTeNbCTBA TE3UCOB, MCIIONB3YET 3ay4EHHBIE INPOCTHIE JIEKCUYECKUE M TpaMMaTHYECKHE
CTPYKTYpBbI, JOMYCKaeT OOJbIIOe KOJMYECTBO JIEKCUYECKUX M I'PaMMaTHYECKHX OIIMOOK, He
MOJKET OTBETUTH Ha BOIIPOCHI;
- IpY YCTHOM OTBETE Ha BTOPOIl BOIPOC IK3aMEHALIMOHHOIO OujieTa He IEMOHCTPUPYET YMEHHE
B pedepupoBaHUM, MOCKOJIBKY COAEp)KaHHE M CTPYKTypa HpEeACTaBICHHOTO YCTHOTO pedepara
JUIIb YaCTUYHO COOTBETCTBYIOT JKaHPY MH(GOPMAaTUBHOTO pedepara, HE OTpakeHa OCHOBHAs
uzes MEepBOUCTOYHMKA, HAOMIOJAETCsl HapylleHHe JIOTMKU MEePBOMCTOYHUKA; CTYJIEHT B PEeud
UCIIOJIb3YET JIEKCMYECKHE M I'paMMaTHYECKHE €IMHMIIbI, HE XapaKTepHbIE JJIsi CTUJIS YCTHOM
Hay4YHOW pedH, UCIIOJIb3YET OTPaHUYEHHBIN IHMaIa30H JEKCUYECKUX U IPAMMaTUYECKUX €IMHULI,
HE UCIMOJIb3YeT MpHeMbl 00001IeHs U TepedpasupoBaHus, yoTpeOIseT 3ay4eHHbIE (parMeHThI
TEKCTa MEPBOMCTOYHHUKA, JIOMYCKAaeT OOJBIIOE KOJIMYECTBO JIEKCMUYECKHUX U TpaMMaTHUYECKUX
OIIMOOK, HEraTUBHO BIUSIOUINX HA TOHUMaHUE;

- cymMMa OaJuIoB O BCEM 33/1aHMAM (MMChbMEHHAS U YCTHAs 4acTh) COCTaBIIET meree 2() bannos

COBOKYNHOCTh pe3yjIbTaToB OOyY€HHsS MO0 JUCHUIUIMHE W COOTHECEHHBIX C HHUMH
UH/IMKATOPOB JTOCTH>KEHHUSI KOMIIETEHIIUI COAEPIKUT CYILIECTBEHHbIE MPOOETbl. Y CTaHOBJICHHBIE
B IIporpaMMe KoMIeTeHIInH He chopMupoBanbl. OlieHKa cocTaBisieT menee 20 6annos.

4, IIlkana omeHKH

DK3aMeH CUUTAETCS CJAHHBIM, €CIIM CyMMa OaJIJIOB 10 BCEM 3a1aHUAM OMJIETa COCTABIISAET OT
20 no 40 6amnoB BkrounTensHO. Cymma MeHee 20 0ayioB MPU3HAETCS HEYAO0BIETBOPUTEIEHBIM
pe3yJIbTaTOM MMPOMEXYTOUHON aTTeCTAllMU O JUCLUILIINHE.
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B o0melt omeHke 0O IUCHMIUIMHE HK3aMEHALMOHHbIE Oalibl yYUTHIBAIOTCS B
COOTBETCTBUH C PAaBWIAMHU OANIbHO-PEUTHHTOBOM CHCTEMBI, ycTaHoBieHHbIMU B HI'TY.

5. Bomnpocsl Kk 3k3aMeHy 1o JucuuminHe « AHOCTpaHHBIH A3BIK 1JI51 HAYYHO-
HCCJIeI0BATEIbCKOM esITeJIbHOCTID)

Tembl no mucuumInHe « UHOCTPaHHBII SI3BIK /15 HAYYHO-HCCJIEI0BATEIbCKOT
AeSITeJIbHOCTH» (2 ceMecTp)

1. “History of science”

2. “My field of research”

3. “MSc program at NSTU”

4 “MSc program abroad”

5. “My research work”

6. “International academic conference”

7. “Academic Event I have attended recently”

8. “Upcoming conference”

6. IlpuMepHbIii TecT 1JIs IK3aMeHa

Yr1Bepxknaro:
3aB. kadenpoit A.W. boukapes
« » 20 1.
Tect
110 AMCOUIIIIMHE «I/IHOCTpaHHHﬁ A3BIK JJIs1 Hay‘IHO-HCCHe,HOBaTeHLCKOﬁ ACATCIIBHOCTHN»
Vocabulary
Fill in the blanks
1. Currently twenty-five scientists and researchers are contributing to research ___in the
school of thought.
a) fulfilled b) maintained c) carried out d) achieved

2. Students of Aircraft Faculty can major ___ Aircraft building, Aircraft strenght and other
directions.

a) at b) in c) for d) of

3. Students’ researches are being done under the  of highly-qualified specialists.

a) supervision b) division c) authorization d) decision

4. The number of students ___ to the Master’s programs is 15 per cent of Bachelor’s program
graduates.

a) engaged b) submitted c) permitted d) admitted

5. Three factors have __ to the rapid development and growth in the number of circuit
elements per chip.

a) contributed b) supported C) suggested d) advanced

6. An integrated circuit ___ of a single silicon chip containing transistors, diodes, resistors
and capacitors.

a) consists b) comprises c) includes d)contains

7. It is possible to __ from a BEng to the corresponding MEng programme as late as the end
of Year 2 provided you have made suitable progress.

a) transfer b) exchange C) overcome d) throw

8. In Electronic and Communication Engineering degree you gain an appreciation of the

of integrated circuits and a sound understanding of the basic electronic components of which
they are constituted.



a) substrates b) devices C) properties d) technology
9.  The opportunities for employment in the engineering profession are .

a) intensive b) persuasive C) extensive d) optional

10. A semiconductor is a material havinga ___in the range between conductors and insulators
and having a negative temperature coefficient.

a) occurrence b) impurity c) adherence d) resistivity

Grammar

11.  Recently much attention ___to the study of this phenomenon.

a) is giving b) will be given  c¢) has been given d)is given

12. The manufacture of silicon microcircuits ___ of a number of carefully controlled
processes, all of which have to be performed to well-defined specifications.

a)consists b) consisted c) is consist d) consisting

13. It is sometimes difficult to foresee all the effects new technology _ on the
environment.

a)need to produce  b)would producing c) could be produced d)may produce

14. A number of nuclear physicists, many of whom ___in Goettingen before, left Germany
in 1933.

a) worked b)had worked c) were working d)work

15.  The inventor ___ his new device, with the workers watching its operation very
attentively.

a) demonstrated  b)had been demonstrating c)demonstrate  d)was demonstrating

Gerry Moschopoulos and Praveen Jain, Single-phase single-stage power-factor-corrected
converter topologies

Abstract
Single-phase single-stage power-factor-corrected converter topologies 16 in this paper. The
topologies 17 in the paper are related to ac-dc and ac-ac converters that 18 on the basis

of the frequency of the input of ac source, the presence of a dc-link capacitor, and the type of
control used. The general operating principles and strengths and weaknesses of the converter,
which the authors 19 over the last decade, are discussed in detail, and their stability in
practical applications 20 . Considering practical design constraints, it is possible to
effectively employ many single-stage converter topologies in a wide range of applications.

16. a) isreviewing  b) are reviewed C) are reviewing d) is reviewed
17. a) discussing b) discussed c) been discussed d) discuss

18. a) are classified  b) have classified c) are classifying d) classify

19. a) investigate b) have been investigated c) are investigating d) have investigated
20. a)stated b)is stating c)has been stated d) is stated
Etiquette

Choose the proper variant to complete the dialogue
— Good morning. RTA. Lisa speaking, how may | help you?
— Oh, hello. I have an appointment to see Dmitry Borovsky on Tuesday, but I’'m afraid I
can’t make it then. Would it be possible to change it?
—21
a) I’m afraid not. Mr.Borovsky is on business trip at the moment and won’t be back till
Friday. Would you like to leave any message for him?
b) Just one moment. Yes, | can give you an earlier appointment, if you like.
c) Oh, I’'m sorry, I’'m afraid he is too busy. Could you call later?
d) Well, let me see if it is possible. Could you wait a bit?
6




— Yes, that would be very helpful, thank you. Monday would be ideal.
— It’s quite possible.
— And one more question. Is he coming to the conference next week? | wanted to discuss
some questions with him.
—22
a) I’m not sure. Probably not.
b) I’ll let him know about it.
C) Yes, he’s giving a speech there.
d) Not this time.
— That’s great. It’s a good opportunity for him. I’ll see him on Monday then and we’ll
discuss everything in detail.

Reading Comprehension
Read the text concentrating on its message and the most essential details
The Choice and Statement of a Research Problem
by Edgar Bright Wilson

Many scientists owe their greatness not to their skill in solving problems but to their wisdom in
choosing them. It is therefore worth considering the points on which this choice can be based.
It is hard to justify the choice of a problem in the field of pure research. One of the most
important criteria is this: it should interest the investigator strongly. Scientific research, not being
a routine process but requiring originality and creative thought, is very sensitive to the
psychological state of the scientist. An uninterested worker is unlikely to produce the new ideas
necessary for progress. The problem should interest you so that you are willing to invest the time
in mastering a new field. One famous scientist has expressed this idea by saying that the problem
should be important in the larger picture of one’s view of the world.
Usually it is desirable to have new ideas of some sort before undertaking a problem, especially in
a field which has been extensively investigated before. It is true that very simple and apparently
obvious solutions have eluded experienced investigators and then been discovered by a new
worker much later. However, it is much often the case that an old problem is solved because
some new tool, experimental or theoretical, has become available from another source. For
example, the field of microwave spectroscopy has always been an attractive one, but until the
invention of magnetron and klystron oscillators, it could not be exploited.
It needs to be borne in mind that nature is far too vast to hope to chart its expanse in complete
detail. It is therefore important that every task undertaken should be selected because it is likely
to tell something about a wide area, rather than merely the immediate neighbourhood.
The most rewarding work is usually to explore a hitherto untouched field. These are not easy to
find today. However, every once in a while some new theory or new experimental method or
apparatus makes it possible to enter a new domain. Sometimes it is obvious to all that this
opportunity has arisen, but in other cases recognition of the opportunity requires more
imagination.
Abandoning a problem. The scientist who gives up too easily is unlikely to reap any great
harvest, but on the other hand it is also possible to be too tenacious. It is a wise man who knows
when to abandon a research or a field of research. No one can ever exhaust any field completely,
but there always comes a point where further work, with existing techniques and ideas, is
relatively less profitable than the same effort turned in other directions. Perhaps even earlier
there comes a time when the field had better be turned over to new blood. No one can be so
obstructive of progress as the “expert” who has worked all his life on a single subject.

(An Introduction to Scientific Research,1990, pp.1-3)
Is the following statement
23. This section is designed to introduce a reader to a problem of choosing a field for
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investigation.

a) true? b) false? c) not available in the text?

24. The statement of a research problem should be thought over thoroughly.

a) true? b) false? c) not available in the text?

25. The researcher’s interest in the problem is of no great importance.

a) true? b) false? c) not available in the text?

26. Every effort should be made to select issues which are significant or fit into a larger
pattern of inquiry.

a) true? b) false? ¢) not available in the text?

27.  Science by its nature is a structure which grows by the addition of new material on top of a
great edifice formed by earlier workers.

a) true? b) false? c) not available in the text?

28. Afield of science which has never been investigated before is more likely to bring fruitful
results.

a) true? b) false? ¢) not available in the text?

29.  After undertaking a problem for investigation a researcher should think of some new ideas
he is going to propose.

a) true? b) false? c) not available in the text?
30. Not everyone can see that an opportunity has arisen to enter a new area of knowledge.
a) true? b) false? c) not available in the text?

31. Ascientist should never abandon the problem he is working at as no one can ever exhaust
any field completely.

a) true? b) false? c) not available in the text?

32. Research and innovations should improve living and working conditions and remedy the
negative effects of technical and social changes.

a) true? b) false? c) not available in the text?

Letter Writing

Arrange the parts of the e-mail letter in the proper logical sequence.

1) And again, on behalf of our University | would like to express our gratitude for your
invitation.

2) Our University considers this conference very important and | am looking forward with great
interest to participating in it.

3) Dear Mr. Surkov,

4) May | ask you to send me the preliminary programme and the working documents at your
earliest convenience.

5) I have received your kind invitation to take part in the conference on the future trends in
electronics.

6) Novosibirsk State Technical University.

7) Sincerely yours, Julia Krymova

8) It would be a pleasure to contribute to the work of the conference.

33-3 34-5 3-2 36-4 37-1 38-8 39-7 40-6

7.JIpuMepHBIN TEKCT AJIA MMCbMEHHOI0 epeBoaa

IlepeBennTe TEKCT HA PYCCKUH SI3BIK MUCBMEHHO €O CJIOBapeM

Automated production lines

An automated production line consists of a series of workstations connected by a transfer system
to move parts between the stations. This is an example of fixed automation, since these lines are
typically set up for long production runs, perhaps making millions of product units and running
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for several years between changeovers. Each station is designed to perform a specific processing
operation, so that the part or product is constructed stepwise as it progresses along the line. A
raw work part enters at one end of the line, proceeds through each workstation, and emerges at
the other end as a completed product. In the normal operation of the line, there is a work part
being processed at each station, so that many parts are being processed simultaneously and a
finished part is produced with each cycle of the line. The various operations, part transfers, and
other activities taking place on an automated transfer line must all be sequenced and coordinated
properly for the line to operate efficiently. Modern automated lines are controlled by
programmable logic controllers, which are special computers that facilitate connections with
industrial equipment (such as automated production lines) and can perform the kinds of timing
and sequencing functions required to operate such equipment.

Automated production lines are utilized in many industries, most notably automotive, where they
are used for processes such as machining and pressworking. Machining is a manufacturing
process in which metal is removed by a cutting or shaping tool, so that the remaining work part
is the desired shape. Machinery and motor components are usually made by this process. In
many cases, multiple operations are required to completely shape the part. If the part is mass-
produced, an automated transfer line is often the most economical method of production. The
many separate operations are divided among the workstations. Transfer lines date back to about
1924,

Pressworking operations involve the cutting and forming of parts from sheet metal. Examples of
such parts include automobile body panels, outer shells of major appliances (e.g., laundry
machines and ranges), and metal furniture (e.g., desks and file cabinets). More than one
processing step is often required to complete a complicated part. Several presses are connected
together in sequence by handling mechanisms that transfer the partially completed parts from
one press to the next, thus creating an automated pressworking line.

8.IIpuMepHBIi TEKCT AJIs1 YCTHOTO pepepupoBaHus

IIpounTaiiTe TEKCT M MOATOTOBbTE YCTHBIN pepepaT HA HHOCTPAHHOM SI3bIKeE.

Robots in manufacturing

Today most robots are used in manufacturing operations; the applications can be divided into
three categories: (1) material handling, (2) processing operations, and (3) assembly and
inspection.

Material-handling applications include material transfer and machine loading and unloading.
Material-transfer applications require the robot to move materials or work parts from one
location to another. Many of these tasks are relatively simple, requiring robots to pick up parts
from one conveyor and place them on another. Other transfer operations are more complex, such
as placing parts onto pallets in an arrangement that must be calculated by the robot. Machine
loading and unloading operations utilize a robot to load and unload parts at a production
machine. This requires the robot to be equipped with a gripper that can grasp parts. Usually the
gripper must be designed specifically for the particular part geometry.

In robotic processing operations, the robot manipulates a tool to perform a process on the work

part. Examples of such applications include spot welding, continuous arc welding, and spray

painting. Spot welding of automobile bodies is one of the most common applications of

industrial robots in the United States. The robot positions a spot welder against the automobile

panels and frames to complete the assembly of the basic car body. Arc welding is a continuous
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process in which the robot moves the welding rod along the seam to be welded. Spray painting
involves the manipulation of a spray-painting gun over the surface of the object to be coated.
Other operations in this category include grinding, polishing, and routing, in which a rotating
spindle serves as the robot’s tool.

The third application area of industrial robots is assembly and inspection. The use of robots in
assembly is expected to increase because of the high cost of manual labour common in these
operations. Since robots are programmable, one strategy in assembly work is to produce multiple
product styles in batches, reprogramming the robots between batches. An alternative strategy is
to produce a mixture of different product styles in the same assembly cell, requiring each robot
in the cell to identify the product style as it arrives and then execute the appropriate task for that
unit.

The design of the product is an important aspect of robotic assembly. Assembly methods that are
satisfactory for humans are not necessarily suitable for robots. Using a screw and nut as a
fastening method, for example, is easily performed in manual assembly, but the same operation
is extremely difficult for a one-armed robot. Designs in which the components are to be added
from the same direction using snap fits and other one-step fastening procedures enable the work
to be accomplished much more easily by automated and robotic assembly methods.

Inspection is another area of factory operations in which the utilization of robots is growing. In a
typical inspection job, the robot positions a sensor with respect to the work part and determines
whether the part is consistent with the quality specifications.

In nearly all industrial robotic applications, the robot provides a substitute for human labour.
There are certain characteristics of industrial jobs performed by humans that identify the work as
a potential application for robots: (1) the operation is repetitive, involving the same basic work
motions every cycle; (2) the operation is hazardous or uncomfortable for the human worker (e.g.,
spray painting, spot welding, arc welding, and certain machine loading and unloading tasks); (3)
the task requires a work part or tool that is heavy and awkward to handle; and (4) the operation
allows the robot to be used on two or three shifts.
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