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1. Mononoruueckoe BbICKa3bIBaHUE
2. YcTHOe pedepupoBaHHE HA HHOCTPAHHOM SI3bIKE

2. MeToanka oneHKHn

DK3aMeH MPOBOUTCS B MMCbMEHHOM U YCTHOH (popme.
Tucvomennas 4acTh BKIKOYALT:
- BBIOJHEHHE TECTOBBIX 3aJaHUM C MHCIHOJIBb30BAHUEM DJIEKTPOHHOM HH(OpMALMOHHO-
obpasoBarenbHoi cpenst HI'TY  (https://dispace.edu.nstu.ru/ditest/test/index/17514); TtectoBbie
3aJJaHUsl  OXBaThIBAIOT JIEKCUKO-TPAMMATHUYECKHH MaTepuall COJEp)KaHUs JIUCHUIUIMHBI
«MHOCTpaHHBIN SA3BIK Ul HayYHO-UCCIIEI0BATEIbCKONW EATEIILHOCTUY» BO 2 CEMECTpe, TeCT
coctouT 13 40 BOIMpPOCOB M IMO3BOJISIET IPOBEPUTH YPOBEHb CPOPMUPOBAHHOCTH JIEKCUUYECKUX U
rpaMMaTH4YeCKUX HaBBIKOB (11.6);
- BBINOJIHEHUE IHCHMEHHOIO IEpPeBOJa C HMHOCTPAHHOIO Ha PYCCKMH SI3bIK CO CJIOBapeM
PO EeCCHOHAITBLHO-OPHEHTUPOBAHHOTO TeKcTa 00beMoM 1500 medaTHpIX 3HAKOB (11. 7).
Yemuas gactb BKiIIOYaeT OTBETHI HA BOIPOCHI Ouiera.
Buner cocrout u3 2 Bonpocos U (hopMupyeTcs Mo CAEAYIOEMY TPABUITY:
- IEPBBII BOMPOC BKITIOYAET MOHOJIOTHYECKOE BBICKAa3bIBAaHHUE TI0 OJHOM 13 8-X TeM, U3y4eHHBIM
B T€UEHHE JIByX CEMECTpPOB (II. 5);
- BTOpPOM BOIIPOC BKITIOYAET YCTHOE pedepupoBaHie HA MHOCTPAHHOM SI3bIKE MPO(hecCHOHAIBHO-
OPHUEHTUPOBAHHOTO TekcTa 00beMoM 2000 rneyaTHbIX 3HAKOB (I1. 8).

Takum o0pazom, mpoBepsieTcsli ypOBE€Hb C(OPMHUPOBAHHOCTH KOMIIETEHIUH U
COOTHECEHHBIX C HUMU MHJIMKAaTOPOB, 3aKPETICHHBIX 32 JAUCIUILTUHOM.

Ha »skx3amene npenopaBatenb BIIpaBe 3a/1aBaTh CTYAEHTY YTOUHSIOIIME U JONOJTHUTEIbHbIE
BOIMPOCHI 110 TeMaM (11. 5).
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OK3aMEH CUHMTACTCS CAJaHHBIM W OTBET 3aCUHUTHIBACTCA Ha NMPOABUHYTOM YPOBHE, €CIIN

CTYJEHT:

- MPAaBWJIbHO BBINOJHUI OT 35 110 40 3aaHuii TecTa,;
- BBINIOJIHWJI TIMCHbMEHHBIH TEPEBO/I,

NCPBOMCTOYHHKA,

KOTOPBIA aJICKBATEH CMBICIIOBOMY  COJEP>KaHUIO

- IIpY YCTHOM OTBETE Ha TMEPBBIA BOMPOC IK3aAMEHALMOHHOTO OWieTa IEMOHCTPUPYET YMEHHE B

MOATOTOBIICHHOM pceunu B (I)OpMC MOHOJIOTHYECCKOI'O
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YETKOW JIOTHMKOW, CBS3HOCTBIO M TOCJIEIOBATEIBHOCTBIO, M TIO3BOJISIFOIIETO MOHATH pPa3BUTHE
TEMBI, MPUBOAUT JOCTATOUYHOC KOJIMYCCTBO q)aKTOB H apryMCHTOB IJIA AOKAa3aTCJIbCTBA TC3UCOB,
UCTIOJIB3YET NIMPOKHIA IMANIa30H TPAMMATHYECKUX U JICKCHYECKUX CTPYKTYP, UCTIOIb3YET JaHHbIC
SI3BIKOBBIE CPEICTBA KOPPEKTHO;
- IPU YCTHOM OTBETE Ha BTOPOH BOMPOC K3aMEHAI[MOHHOTO OWJIeTa JIEMOHCTPUPYET YMCHHE B
pedepupoBaHuH, IPEICTABIISAS YCTHBIN pedepar, colaepKaHue U CTPYKTypa KOTOPOTO MOTHOCTHIO
COOTBETCTBYIOT  JKaHpPy HMH(OPMATHBHOTO pedepara, HCIONB3YeT S3bIKOBBIC CPEICTBA
COOTBETCTBYIOIIME CTHJII0 HAYyYHOH pEYM M YCTHOW pPa3sHOBUIHOCTH >KaHpa, YMOTpeOser
rpaMMaTHYecKHe, JICKCHIECKHE U CHHTAKCUYeCKHEe TpaHCHOpMaIuu, OOIICHAyYHYIO JICKCUKY U
aJICKBaTHYI0 TEPMHHOJIOTHIO, UCIIONB3YeT I[UPOKHUNA JUAINa30H CPEJICTB CBS3H, YHNOTPEOIseT
JICKCHUKO-TPAMMAaTHYECKUX CIMHHIIBI KOPPEKTHO;
- cyMMa OaJUIOB IO BCEM 3aIaHuUsM (MIMChMEHHAS U YCTHAS 4acTh) COCTaBysieT oT 35 1o 40 6ayuios.
KommnereHiyu 1 COOTHECEHHBIE C HUMU WHAMKATOPHI, 3aKPEIUICHHBIC 3a JUCIUIUINHON,
chopMupoBanbl B moJaHOM 00beMe. OteHka cocranisieT om 35 do 40 b6annos.

DK3aMEH CUUTAETCS CIaHHBIM M OTBET 3aCUUTHIBACTCS HA H230BOM YPOBHE, €CJIH CTY/ICHT:
- PaBWJIBHO BBIMOJHUI OT 29 10 34 3agaHuii TecTa,
- BBIIIOJIHUJI [TUCbMEHHBIN MEPEBOJI, KOTOPHIM MOJHBIN, aIeKBATHBIM CMBICJIOBOMY COJEP/KAHUIO
MIEPBOMCTOYHUKA U COJICPIKUT 2—3 CMBICIIOBBIC HETOYHOCTH
- IpY YCTHOM OTBETE Ha TMEPBBIA BOMPOC IK3AMEHAIIMOHHOTO OWIIeTa IEMOHCTPUPYET YMEHHE B
MOATOTOBJICHHOW pe4Yr B (OpME MOHOJOTHYECKOTO  BBICKA3bIBaHUS, XapaKTEPU3YIOIIETOCS
YETKOM JIOTHMKOM, CBSI3HOCTBIO U MOCJIEI0BATEIbHOCTHIO, MTO3BOJISIONICH TTOHITH PA3BUTHE TEMBI,
HE MPUBOJUT JOCTATOYHOE KOJMYECTBO (PAKTOB M apryMEHTOB IS JIOKa3aTeJIbCTBA TE3HMCOB,
UCIIONIB3YET TIPOCTOW W SICHBIM SI3BIK HM3JIOKCHHSI, HWCIIONB3yeT MPUEMBbI OO0OOIICHUS U
nepedpa3upoBaHus, HO JIONYCKAaeT HE3HAYUTENbHBIC OIIMOKH B BBIOOPE JIGKCUYECKUX H
rpaMMaTHYCCKUX EIIMHHUII, JOITyCKaeT KOMMYHHUKATHBHO HE 3HAUMMBIC OIIUOKH;
- P YCTHOM OTBETE Ha BTOPOW BOIPOC 3K3aMEHAIIMOHHOT'O OWJIETa JIEMOHCTPUPYET YMEHUE B
pedepupoBanuu, mpeCTaBisis yCTHRIM pedepaT coepKaHue U CTPYKTypa KOTOPOTO B OCHOBHOM
COOTBETCTBYIOT KaHpPy WH(OPMATUBHOTO pedepara, U aJeKBATHO OTPAXKAIOUIETO OCHOBHYIO
UJEI0  TEPBOMCTOYHHMKA, CTYJIEHT  HCIOJb3yeT  KIWIIMPOBAaHHBIE  KOHCTPYKIIMHM, HE
COOTBETCTBYIOIIME CTHJII0 YCTHOM HAYYHOW peud WM JaHHOMY >KaHPY, HCIOJIB3YeT MPUEMBI
0000meHnss u mnepedpasupoBaHus, JOMYCKAaeT HEOOJIBIIIOE KOJUYECTBO JIEKCHMUECKHX,
rpaMMaTHYECKUX OMHUOOK, HE BIUSIONINX HA TTIOHUMAaHUE COIepKaHUS,
- cymMMa OaJIjIoB IO BCeM 3aJlaHusIM (TIMCbMEHHASI U YCTHAsl 9acTh) cocTaBisieT oT 29 no 34 6amios
BKITFOUHTENIBHO.

KommnereHum u cOOTHECEHHBIE ¢ HUMHU HWHIMKATOPHI, 3aKPEIJIEHHBIE 33 TUCIUILINHOM,
COJIep>KaT HECYIIECTBEHHBIE MTPOOebl U cHOpMUPOBAHBI Ha 6a30BOM ypoBHE. OlleHKa COCTaBISET
om 29 00 34 641106 BKIIFOUATEIHHO.

DK3aMeH CUMTAeTCs CIaHHBIM M OTBET 3aCUUTHIBAETCS HA OPOrOBOM YPOBHE, €CIIU CTY/ICHT:
- IpaBWJIbHO BHIMOJIHUI 0T 20 110 28 3a1aHuii TecTa,
- BBITTOJTHWJI HENOJHEIH (2/3 — 1/2 Bcero TekcTa) MICKMEHHBIH MePEeBO/I, JOMYCTHII 2—3 OMMOKH B
nepeaye CMbICIIOBOIO COACpKaHMS,
- IPY YCTHOM OTBETE Ha MEPBBIA BOMPOC 3K3aMEHAIMOHHOTO OMjieTa IEMOHCTPUPYET YMEHHE B
HOJATrOTOBJICHHOM peud B (hopMe MOHOJOIMYECKOTO BBICKA3bIBAaHMS LEJNb U T€Ma KOTOPOTO
pacKpbITa YaCTUYHO, U XapaKTepU3yeTCsl HEUYETKOM JIOTUKOM; CTYACHT HE MPUBOAMUT JOCTATOYHOE
KOJINYECTBO ()aKTOB M apryMEHTOB JUIs JIOKA3aTeNIbCTBA TE3UCOB, JIOMYCKaeT OLIMOKH B BHIOOpPE
JIEKCUYECKMX M TPaMMAaTUYECKUX EIMHMII, JONYCKaeT HEe 3HAuMMble OIIMOKH, HUCHBITHIBAET
TPYZAHOCTH, OTBEYAsi HA BOIIPOCHI;
- [P YCTHOM OTBETE Ha BTOPOM BOIPOC IK3AMEHALMOHHOIO OHJIeTa IEMOHCTPUPYET YMEHUE B
pedepupoBanuu, MPeACTaBIAS YCTHBIM pedepar coaepkaHue M CTPYKTypa KOTOPOTO YaCTHYHO
COOTBETCTBYIOT KaHPY UH(POPMATUBHOTO pedepara, 1 YaCTHUHO OTPaXKAIOUIEro OCHOBHYIO UJIEIO
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NIEPBOMCTOYHUKA, HAOTIOAAETCsl HE 3HAYUTEIBHOE HAPYIIICHHE JIOTUKU MTEPBOMCTOYHUKA, B PEUH
CTYJIEHTa WCIONB3yeT B PEUH JIEKCUYECKUX M IPAMMATUYCCKUX CTUHUIIBI, HE COOTBETCTBYIOIINE
CTHJIIO YCTHOH HAy4YHOH peuYd, WCIOJb3yeT OrPAaHMUYCHHBIM JHana3oH JIEKCHYECKHX W
rpaMMaTHYECKUX  CIUHUII, CTYISHT YIOTpeOJiseT 3aydeHHbIe (parMeHThl TEKCTa
NEPBOMCTOYHUKA, HE HCIOJb3yeT NpueMbl 0000IIeHUsT W TepedpasupoBaHUs, OIYCKAeT
HEOOJIBIIIOE KOJIMYECTBO JIEKCUYECKUX M TPAMMATHUYECKUX OIIMOOK, BIMSIIONIMX HA MMOHMMAHUE
COJIepKaHu,
- cymMa OaiioB 1Mo BCeM 3aaHusM (IIMCbMEHHAsI U YCTHAs 9acTh) cocrarisieT ot 20 mo 28 6amnos
BKJTFOUHTEITHHO.

KoMrieTeHIMu 1 COOTHECEHHBIE ¢ HUMH HHIWKATOPHI, 3aKPEIUICHHBIC 32 JUCIUILTHHOM,
cojepxaT npooOensl U chopMupoBaHbl Ha moporopoM yposHe. OreHka cocrasisier om 20 do 28
6a106 BKIIIOUUTEIHHO.

DK3aMEH CUMTAeTCs HE CIAHHBIM W OTBET CYMTACTCS HeYI0BJEeTBOPHUTEIbHBIM, €CIH
CTYJICHT:
- IpaBMWJIHHO BHITIOJIHWII MeHee 20 3a1aHnii TecTa;
- BBITIOJTHHJI HETIOJHBIN (MeHee 1/2 Bcero Tekcra) MMChbMEHHBIN MEPeBOJl, YACTUYHO aJICKBATHBIN
CMBICJIOBOMY COJIEpYKAHUIO IE€PBOUCTOYHUKA, JONMYyCTHJ Oojee 3 owmuOOK Npu mepenayde
CMBICJIOBOTO COJICPKAHHS;
- IPU YCTHOM OTBETE Ha TIEPBBIN BOIIPOC 3K3aMEHAIMOHHOTO OHMJIETa HE IEMOHCTPUPYET YMEHUE
B TIOJTrOTOBJICHHOW peur B (OpME MOHOJOTHYECKOTO BBICKA3bIBAHUS, IOCKOJIBKY IIENb
BBICKa3bIBaHUS He 0003HAuYCHA, BBHICKA3bIBAHWE HE CTPYKTYPHUPOBAHO, COJEP)KAHHE YAaCTHYHO
COOTBETCTBYET 3asBJIICHHOHN TEME; CTYICHT HE IIPUBOIUT (aKThI U apTyMEHTHI JJIs TOKa3aTeIbCTBA
TE3UCOB, HCIIONB3yeT 3ay4YCHHBIC IPOCThIE JICKCHYECKHE W TPaMMAaTUYECKHE CTPYKTYPHI,
JIOITyCKaeT OOJIBIIOE KOJIMYECTBO JIEKCUUYECKUX M IPaMMATUYECKIX OMTUOOK, HE MOKET OTBETUTh
Ha BOIPOCHI;
- IIPY YCTHOM OTBETE Ha BTOPOil BOIPOC IK3aMEHAIIMOHHOTO OMJIETa HE JIEMOHCTPUPYET YMEHHE B
pedepupoBaHmH, TOCKOIBKY COIEPKAHNE U CTPYKTYpa MPEICTaBICHHOT0 YCTHOTO pedepara JIHIb
YaCTUYHO COOTBETCTBYIOT aHpPy HH(pOpMATHBHOrO pedepara, HE OTpa)KeHa OCHOBHAs HJes
NEPBOMCTOYHUKA, HAONIONAeTCs HapyIIeHWE JIOTUKH TEPBOMCTOYHMKA; CTYJCHT B pedud
UCIIONIB3YET JIEKCUYECKHEe U TpaMMaTHYeCKUE €IUHHIIbI, HEe XapaKTepHbIe Al CTUJS YCTHOU
HAYYHOH peYH, NUCIOJIB3yeT OTPAHUYCHHBIN TUAITa30H JIEKCHYECKUX U TPAMMAaTHYECKUAX eIUHUII,
HE HCMOJB3YeT MPHeMbl 00001IeHNS U TepedpasupoBaHus, yIOTpeOIsieT 3aydeHHbIe (parMeHThI
TEKCTa MEPBOMCTOYHHUKA, JOIyCKAeT OOJIbIIOE KOJMYECTBO JIEKCHYECKUX W TPaMMATHUECKUX
OIIMOOK, HETATUBHO BIUSIONINX HA TTIOHUMaHUE;
- cymma OaJIoB TIO0 BCeM 3aj1aHusiM (ITMCBMEHHAs W YCTHAs 4acTh) cocTaBisieT mexee 20 bannos.
KomneTeHIIMM 1 COOTHECEHHBIE ¢ HMMM WHIUKATOPBI, 3aKPEIUICHHBbIE 3a AMCIUILTHHOW, HE
chopmupoBanbl. OIeHKa COCTaBIISIET Meree 20) 6annos.

4. MIkana oueHKH

DK3aMeH CUUTAETCs CJAHHBIM, €CJIM CyMMa OaJIJIOB 10 BCEM 3aaHUAM OMJIETa COCTABIISAET OT
20 1o 40 6amnoB BrmounTensHO. CymMma MeHee 20 0anioB MpU3HAETCS HEYJIOBIETBOPUTEIBHBIM
pe3yJIbTaTOM MPOMEKYTOYHON aTTeCTallMH MO JUCLUILIUHE.

B 0061meii orieHKe MO AUCIUTUTHHE SK3aMEHAIIMOHHBIE OAJThl YYUTHIBAIOTCS B COOTBETCTBUH

C MpaBWJIaMH OAJIIbHO-PERTHHIOBOI cucTeMbl, ycTaHoBleHHbIMU B HI'TY.

5. Bomnpocs! K 3k3aMeHy 1o aucuumiinie « MHOCTpaHHBIH S3BIK 1JIS1 HAYYHO-
HCCJIEI0BATEIbCKOH JeATEeJbHOCTH



Tembl no gucuuninHe « MHOCTpaHHBIN A3BIK /I HAYYHO-HCCJIeI0BATEIbCKOM
AeSITeJIbHOCTI (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 | have attended recently”

8. “Upcoming conference”

6. [IpuMepHBIii TeCT /151 IK3aMeHa

VYr1Bepxaaro:
3aB. kadenpoit A.W. boukapes
« » 20 1.
Tecr
0 TUcHUIUIMHE «IHOCTpaHHBIH S3BIK 1711 HAYYHO-MCCIEA0BATEIbCKON NEATEIbHOCTIY
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 ¢) 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. Itis 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 having a____in the range between conductors and insulators
and having a negative temperature coefficient.

a) occurrence b) impurity ¢) 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 |
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.
¢) 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?
— 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) TI’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

investigation.

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

24. The statement of a research problem should be thought over thoroughly.
a) true? b) false? ¢) not available in the text?

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

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

28. A field 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? ¢) 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? ¢) not available in the text?

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

a) true? b) false? ¢) 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? ¢) 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 I am looking forward with great
interest to participating in it.

3) Dear Mr. Surkov,

4) May I 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 35-2 36-4 37-1 38-8 39-7  40-6

7.JIpuMepHBIA TEKCT AJIs1 NHCBMEHHOI0 NepeBoAa
IlepeBeanTe TEKCT HA PYCCKUH A3BIK MUCBMEHHO CO CJIOBapeM
INTRODUCTION TO DIGITAL SIGNAL PROCESSING

Many aspects of electrical and electronic engineering have been reduced to the application
of programming methods for processing digital signals. In the ‘old days’, the electrical engineer
used to get the soldering iron out and ‘make things’, e.g. transistor circuits and later, integrated
circuits using functional electronics. Moreover, many of these systems were based on analogue
technology. Nowadays, much of the electrical engineers job is based on processing information in
the form of digital signals using ever more powerful CPUs and increasingly specialist DSP
hardware that, more often than not, are just powerful floating point accelerators for processing
specialist software. The design of any electronic system in terms of both the hardware that executes
it and the software that ‘drives’ it is inextricably bound up with the simulation of the system.
Indeed, although the jargon and sound bites change radically from one scientific and engineering
discipline to another, the use of mathematical modelling for computer simulation has become of

8



major significance in industry. A wealth of excellent computer packages exist for this purpose,
which engineers use routinely for design and development. The electrical and electronic engineer
now has many highly sophisticated simulators for designing digital signal processors which can
then be used to program an appropriate chip directly. Much of the work is then undertaken in the
design and generation of code which is invariably based on C and/or C++ depending on the
characteristics of the problem. It is within this context that the material herein has been prepared
but with the proviso that the reader first comes to terms with the mathematical and computational
background upon which all such systems are ultimately based. The principal purpose of this book
is to take the reader through the theoretical and practical aspects required to design and apply a
DSP object library using programming techniques that are appropriate to the successful completion
of this task. The culmination of this process is the basis for the material given in Part IV and Parts
I-111 can be considered to be the background to this process for those readers that have no previous
experience of the subject. The material is based on a set of lecture notes and supplementary
material developed by the author over a number of years as part of an MSc programme in ‘Digital
Signal Processing’ established by the author at the Universities of Cranfield, De Montfort and
Loughborough in England over the 1990s. This programme has increasingly made use of
MATLAB as a prototyping environment which is ideal for investigating DSP algorithms via
application of the MATLAB DSP toolbox. However, emphasis has and continues to be based on
instructing students on the design of C code for DSP so that software can be developed that is
independent of a commercial system (other than the C/C++ compiler).

8.IIpuMepHBIii TEKCT AJIs1 YCTHOT0 pedeprupoBaHus

IIpounTaiiTe TeKCT U MOATOTOBLTE YCTHBII pedpepaT HA HHOCTPAHHOM SI3bIKeE.

INTERACTION BETWEEN MODEL BASED SIGNAL AND IMAGE PROCESSING,
MACHINE LEARNING AND ARTIFICIAL INTELLIGENCE

Nowadays, there are great number of general purpose and very specialized toolboxes, in
which, classical and advanced techniques of signal and image processing methods are
implemented and can be used. Between them, we can mention all the transformation based
methods (Fourier, Hilbert, Wavelets, Radon, Abel, ... and much more) as well as all the Model
Based and iterative regularization methods. Statistical methods have also shown their success in
some areas when parametric models are available. Bayesian inference based methods had great
success, in particular, when the data are noisy, uncertain, some missing and some outliers and
where there is a need to account and to quantify uncertainties. Proceedings 2019, 33, 16;
doi:10.3390/proceedings2019033016 www.mdpi.com/journal/proceedings Proceedings 2019, 33,
16 2 of 10 Nowadays, we have more and more data. To use these “Big Data” to extract more
knowledge, the Machine Learning and Artificial Intelligence tools have shown success and
became mandatory. However, even if in many domains of Machine Learning such as classification
and clustering these methods have shown success, their use in real scientific problems are limited.
The main reasons are twofold: First, the users of these tools can not explain the reasons when they
are successful and when they are not. The second is that, in general, these tools can not quantify
the remaining uncertainties. Model based and Bayesian inference approach have been very
successful in linear inverse problems. However, adjusting the hyper parameters is complex and
the cost of the computation is high. The Convolutional Neural Networks (CNN) and Deep
Learning (DL) tools can be useful for pushing farther these limits. At the other side, the Model
based methods can be helpful for the selection of the structure of CNN and DL which are crucial
in ML success. In this work, first | give an overview and a survey of the aforementioned methods
and explore the possible interactions between them. The rest of the paper is organized as follows:
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First a classification of signal and image processing methods is proposed. Then, very briefly, the
Machine Learning tools are introduced. Then, through the problem of Imaging inside the body, we
see the different steps from acquisition of the data, reconstruction, post-processing such as
segmentation and finally the decision and conclusion of the user are presented. After mentioning
some successful case studies in which the ML tools have been successful, we arrive at the main
part of this paper: Looking for the possible interactions between Model based and Machine
Learning tools. Finally, we mention the Open problems and challenges in both classical, model
based and the ML tool.
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