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1. Crpykrypa 3k3ameHa
IucbmMeHnHas 4yacThb

1. Jlexcuko-rpaMMaTHYECKUd TECT

2. TIucbMeHHBIH MepeBoJi C MHOCTPAHHOTO Ha PYCCKUI SI3BIK CO CIIOBAPEM
YcrHas yacth (0MJ1€eT)

1. MoHonoru4eckoe BbICKa3bIBaHUE

2. YcrtHoe pedepupoBaHre Ha UHOCTPAHHOM SI3bIKE

2. MeToanka oneHKHn

DK3aMeH MPOBOUTCS B IMCbMEHHOM U YCTHOM (popme.
Tucomennas 4acTh BKIKOYALT:
- BBIOJHEHHE TECTOBBIX 3aJaHUM C HCIHOJIb30BAHUEM DJIEKTPOHHOM HH(OpMALMOHHO-
obpasoBarenbHoi cpenst HI'TY  (https://dispace.edu.nstu.ru/ditest/test/index/17514); TtectoBbie
3aJJaHUsl  OXBaThIBAIOT JIEKCUKO-TPAMMATHUYECKMH MaTepuall COJEp)KaHUs JIUCHUIUIMHBI
«MHOCTpaHHBIN SA3BIK» BO 2 CEMECTpPE, TECT COCTOUT U3 40 BOIIPOCOB U MO3BOJISIET MPOBEPUTH
YPOBEHb CPOPMHUPOBAHHOCTH JICKCUUYECKUX U TPAMMATHUECKUX HABBIKOB (11.6);
- BBINOJIHEHUE IHMCBMEHHOIO IE€PEBOJAa C WHOCTPAHHOIO HAa PYCCKHH S3BIK CO CJIOBapeEM
po(heCcCHOHAITLHO-OPHEHTUPOBAHHOTO TEKCTa 00beMoM 1500 rmeyaTHbIX 3HAKOB (I1. 7).
Yemuas gacte BKITIOYaeT OTBETHI HA BOMPOCHI Ouiera.
bunet coctout u3 2 BorpocoB 1 popMupyeTcs 1o CIEAYIOIEMY ITPABUITY.
- IEPBBI BOMPOC BKITFOYAET MOHOJIOTHYECKOE BBICKA3bIBAHHE IO OJTHOM U3 8-X TeM, H3yUYeHHbIM
B TEUCHHE JIBYX CEMECTPOB (1. 5);
- BTOPO# BOIIPOC BKIIIOYAET YCTHOE pedepupoBaHIe Ha HHOCTPAHHOM SI3bIKE MPOQPECCHOHATBHO-
OPUEHTUPOBAHHOTO TekcTa 00beMoM 2000 reyaTHbIX 3HAKOB (11. 8).

Taxkum o06pazom, IPOBEPSIOTCS pe3yabTaThl 00yUEHHs MO AUCIUILIUHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMH B TIPOTPaMM€ WHIUKATOPAMHU JOCTHHKCHHS KOMITETCHITUMN .

Ha sk3amene npernonaBatenis BOpaBe 337aBaTh CTYACHTY YTOUHSIOIIME U JOMOJHUTEIbHbIC
BOTIPOCHI 110 TeMaM (1. 5).
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OTBeT Ha SK3aMEHE 3aCUMTHIBACTCS HAa MPOJABUHYTOM YPOBHE, €CJIH CTY/ICHT:
- MPaBWJIbHO BbINONIHSET OT 35 10 40 3aganuii Tecra,
- BBINOJHSET TIMCHMEHHBIA TEPEBO/I,

NCPBONUCTOYHHKA,

KOTOPBIA aJeKBaTE€H CMBICIIOBOMY COJIEPYKAHHUIO

- IIpY YCTHOM OTBETE Ha MEPBBIA BONPOC 3K3aMEHAIMOHHOIO OMjieTa IEMOHCTPUPYET YMEHUE B

MOATOTOBIICHHOM pcunu B (I)OpMC MOHOJIOTHYCCKOI'O

BBICKA3bIBAHUA, XAPAKTCPUIYIOMICTOCH

YEeTKOM J'IOFI/IKOﬁ, CBA3HOCTBIO U ITOCICAOBATCIIBHOCTBIO, W IO3BOJIAIOIICTO ITOHATH PA3BUTHC
TEMBI, IIPUBOJUT JOCTATOYHOC KOJIMYECTBO (baKTOB N apryMCHTOB UIA IOKAa3aTCJIbCTBA TC3HUCOB,
HCIIOJIB3YECT HII/IpOKI/Iﬁ AWAIa3oH rpaMMaTHICCKUX U JICKCUYCCKUX CTPYKTYP, UCITIOJIB3YCT JaHHBIC
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SI3BIKOBBIE CPEJICTBA KOPPEKTHO;
- IPU YCTHOM OTBETE Ha BTOPOIl BOIPOC K3aMEHAI[MOHHOT'O OWjeTa JAEMOHCTPUPYET YMEHUE B
pedepupoBanuy, MPENCTABIIAS YCTHBIN pedepar, cofepkaHue U CTPYKTypa KOTOPOTO TIOJTHOCTHEO
COOTBETCTBYIOT  JKaHpy HH(GOPMATHUBHOTO pedepaTa, HUCIONb3YeT S3bIKOBBIE CpPEICTBA
COOTBETCTBYIOIIME CTHUJIK0 HAYYHOH peYd M YCTHOW pPa3sHOBUIHOCTH JKaHpa, YMOTpeOssier
rpaMMaTU4ecKHe, JIEKCHIeCKHe U CUHTAaKCHYecKrue TpaHcopMaiuu, oOneHayqyHylo JEKCUKY U
QJICKBAaTHYIO TCPMHHOJIOTHIO, HCIIOJB3YeT INUPOKUN JHMara3oH CPEICTB CBS3HU, YNMOTpeOiser
JIEKCUKO-TPAMMAaTHYECKUX €TUHHULIBI KOPPEKTHO;
- cymMMa OaJuIoB 1O BCeM 3aJjaHMsIM (ITMCbMEHHAs M YCTHAsI 9acTh) cocTaBisieT oT 35 10 40 6amos.
COBOKYMHOCTb pe3yJbTaTOB OOYyYEHHUS IO JUCHUIUIMHE ¥ COOTHECEHHBIX C HHUMHU
WH/INKATOPOB JOCTHIKEHHSI KOMIIETCHIIMI HE COJICPKUT IPOOEIOB. Y CTAHOBJICHHBIC B TPOTPaMMe
KOMIIETEHIIMH C(OPMHUPOBAHBI B ITOJTHOM o0beMe. Oruenka cocrasisiet om 35 0o 40 6annos.

OTBeT Ha SK3aMEHE 3aCUMTHIBACTCS HA 0230BOM YPOBHE, €CIIU CTYCHT:
- IPAaBWJIBHO BBINOJHAET OT 29 10 34 3aanuii Tecra;
- BBINOJIHSET NMMCbMEHHBIA NEPEBOJ, KOTOPHIMA IOJIHBIN, aJIEKBATEH CMBICJIOBOMY COJIEPKAHUIO
MIEPBOMCTOYHUKA U COJIEPIKUT 2—3 CMBICIIOBBIC HETOYHOCTH
- TIpY YCTHOM OTBETE Ha IEPBBIA BOMPOC IK3aMEHAIMOHHOTO OWJIeTa IEMOHCTPUPYET YMECHHUE B
MOATOTOBJICHHOW pe4Yr B (OpME MOHOJIOTHYECKOTO  BBICKA3bIBaHUS, XapaKTEPHU3YIOIIETOCS
YETKOU JIOTHKOM, CBI3HOCTBIO U MOCIIECIOBATEILHOCTHIO, TTO3BOJISIONICH ITOHSATh PA3BUTHE TEMEI,
HE MPUBOJUT JOCTATOYHOE KOJIMYECTBO (PAKTOB M apryMEHTOB IS JIOKa3aTeJIbCTBA TE3HMCOB,
UCIIONB3YET TPOCTOM W SICHBIM SI3BIK HM3JIOKCHHSI, WCIIONB3yeT MPUEMBI OO0OOIICHUS U
nepedpa3supoBaHus, HO JIONYCKAeT HE3HAYUTENIbHBIC OIIMOKH B BBIOOPE JIGKCHYCCKUX H
rpaMMaTHYCCKUX SUHHUII, TOITYCKAeT KOMMYHHUKATUBHO HE 3HAYMMBIC OIIHOKH;
- MPYU YCTHOM OTBETE Ha BTOPOH BOIPOC 3K3aMEHAIIMOHHOTO OWJIETa JIEMOHCTPUPYET YMEHHUE B
pedepupoBaHUH, IPEACTABIAS YCTHBIA pedepaT coaepkaHue U CTPYKTypa KOTOPOTO B OCHOBHOM
COOTBETCTBYIOT JXaHpy HH(OpMaTUBHOro pedepara, M aJCKBATHO OTPAXKAIOIIETO OCHOBHYIO
UICI0  TEPBOMCTOYHHMKA, CTYICGHT  WCIOJb3yeT  KIWIIMPOBAHHBIC  KOHCTPYKIIMH, HE
COOTBETCTBYIOIIME CTHJIFO YCTHOM HAYYHOW PEYM WM JAHHOMY JKaHPY, MCIOJIB3YET MPHUEMBbI
0000menuss u mnepedpasupoBaHus, JTOMYCKAaeT HEOOJBIIIOE KOJUYECTBO JIEKCHMUECKHX,
rpaMMaTHYECKUX OMIMOOK, HE BIUSIONINX HA TTOHUMAaHUE COACepKaHUS,
- cymMMa OaJIOB TI0 BCeM 3aJaHusIM (TIMChbMEHHAsI M YCTHAs 9acTh) coctaBisieT ot 29 no 34 Gamios
BKITFOUHTENIBHO.

COBOKYITHOCTh PE3y/IbTaTOB OOYUYEHHUS IO JTUCIHUIUIMHE W COOTHECEHHBIX C HHMH
WHAUKATOPOB  JIOCTIDKCHHS ~ KOMIIETEHIIMH  COJEPKUT  HECYIIECTBEHHBbIE  MPOOEIHI.
YcTaHOBIIEHHBIE B TIporpaMMe KOMIIETSHITMH C(HOPMUPOBaHBI Ha 0a30BoM ypoBHe. OIlleHKa
cocTasisieT om 29 0o 34 64106 BKIIOUYATEIBHO.

OTBeT Ha 5K3aMeHe 3aCUMTHIBACTCS HA IOPOTOBOM YPOBHE, €CITH CTY/ICHT:
- IPaBWJIBHO BHIMONHsET OT 20 10 28 3amanuii TecTa;
- BBITIONTHSIET HEMOMHBIN (2/3 — 1/2 Bcero TekcTa) MUCbMEHHBIN MepeBo/I, I0MycKaeT 2—3 OUIHOKU
B TIepe/Iaue CMBICIIOBOTO COCPKAHWS,
- IPU YCTHOM OTBETE Ha TMEPBBINA BOMPOC IK3aMEHAIMOHHOTO OMiIeTa IEMOHCTPUPYET YMEHUE B
MOJITOTOBJICHHON pedr B (OpME MOHOJOTHYECKOTO BBICKA3bIBAHUS IEb M TeMa KOTOPOTO
pacKpbITa YACTUYHO, U XapaKTePU3yeTCs HEYETKOM JIOTUKOM; CTY/IEHT HE MPUBOAUT JOCTATOYHOE
KOJIMYECTBO (DAKTOB M apTyMEHTOB JUIS JOKAa3aTeIbCTBA TE3UCOB, JOIMYCKAET ONIMOKH B BHIOOpE
JEKCUYECKUX M TPaMMATUYECKUX EIMHHMII, JOMYCKaeT HE 3HAuMMBbIe OIIMOKU, HUCIBITHIBACT
TPYJIHOCTH, OTBEYAs Ha BOIIPOCHI,
- P YCTHOM OTBETE HA BTOPOM BOMPOC IK3aMEHAIMOHHOTO OWJIeTa IEMOHCTPUPYET YMEHHUE B
pedepupoBaHuH, TPECTABIISAS YCTHBIN pedepar coepKaHue U CTPYKTypa KOTOPOTo YaCTHIHO
COOTBETCTBYIOT JKaHPY HHPOPMATUBHOTO pedepara, M YaCTHUHO OTPAXKAIOIIETO OCHOBHYIO UJICIO
MIEPBOMCTOYHNKA, HAOIIOMaeTCSA HE 3HAYUTEIILHOES HAPYIIICHHUE JIOTUKH TIEPBOMCTOYHUKA, B PEUH
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CTYJEHTa HCIOIb3YET B PEUM JIEKCUYECKUX M TPAMMATUYECKUX €IMHUIIbI, HE COOTBETCTBYIOIINE
CTUJIK0 YCTHOM HAay4HOM pedM, WCIOIb3YeT OrPaHUYCHHBIM [HAala30H JIEKCUYECKUX U
rpaMMaTH4YeCKUX  €IUHUII, CTYICHT yHoTpeOyiseT 3aydeHHble (parMeHThl TeKCTa
NEPBOMCTOYHUKA, HE HCIOJB3yeT NpUEMBbl O00O0OIIeHUS M mepedpa3upoBaHUs, TOMYCKAeT
HEOOJIbIIOE KOJIMYECTBO JIEKCUYECKUX M TPAMMATHUECKUX OIIMOOK, BIMSIOIIMX HA MOHMMAaHUE
COJIepKaHus,

- cyMMa OaJlIoB 10 BCEM 3aaHusM (ITMCBbMEHHAs U yCTHAs 4acTh) cocTaBysieT oT 20 1o 28 Gamios
BKJIIOUHTEITBHO.

COBOKYIHOCTh pEe3y/lbTaTOB OOyUEHUS MO ITUCHUIUIMHE U COOTHECEHHBIX C HUMU
MH/INKATOPOB JOCTI)KEHUS KOMIIETCHLUH COAEPKUT MpoOenbl. YCTaHOBJICHHBIE B IPOTrpaMMe
KOMITETCHIIMM C(HOPMHUPOBAaHBI Ha MOPOroBoMm ypoBHe. Onenka cocrasisier om 20 do 28 bannos
BKJIIOUHTEITBHO.

OTBeT Ha K3aMEHE CUUTACTCS HeY/10BJIeTBOPUTEIbHBIM (HH:Ke IOPOroOBOI0 YPOBHS), €CIU

CTYJICHT:
- IpaBWJIBHO BHITIONIHET MeHee 20 3aaHuii TecTa,
- BBIMOJIHSAET HETOJIHBIN (MeHee 1/2 Bcero TekcTa) NMCbMEHHBIN IepeBO/], YaCTUYHO a/IeKBATHBIN
CMBICJIOBOMY COJIEpYKAHUIO IE€PBOUCTOYHUKA, JONMYyCTUN Oojee 3 owmuOOK Npu mepenayde
CMBICJIOBOTO COJCPKAHMUS;
- IPU YCTHOM OTBETE Ha TEPBBIN BOIPOC 3K3aMEHAIIMOHHOTO OHMJIETa HE IEMOHCTPUPYET yMEHUE
B IIOJATOTOBJIEHHOW peurn B (OpME MOHOJIOIMYECKOIO BBICKA3bIBAaHMS, IOCKOJIbKY LElb
BBICKa3bIBaHUS HE 0003HAuYCHA, BBHICKA3bIBAHHE HE CTPYKTYPHPOBAHO, COJEP)KAHHE YACTHYHO
COOTBETCTBYET 3asBJICHHOMN TeM€; CTYJICHT HE IPUBOIUT (aKThl U apryMEHTHI JUIs J0Ka3aTeIbCTBA
TE3UCOB, HCIIONB3YET 3ay4YCHHBIC IPOCTHIE JIEKCHUECKHE U TPaMMAaTUYECKHE CTPYKTYpHI,
JIOITyCKaeT O0JbIIOE KOJIMYECTBO JIEKCUUYECKUX U IPaMMaTUYECKHX OIIMOOK, HE MOXKET OTBETUTh
Ha BOIPOCHI;
- [IpY YCTHOM OTBETE Ha BTOPOIl BOIPOC IK3aMEHALIMOHHOTO OMJIeTa HE IEMOHCTPUPYET YMEHHE B
pedepupoBaHmH, MOCKOIBKY COJIEPKAHUE U CTPYKTYpa MPEICTABICHHOT0 YCTHOTO pedepara JIHIb
YaCTUYHO COOTBETCTBYIOT KaHPY MH(OpPMaTHBHOIO pedepara, He OTpakeHa OCHOBHas ujaes
NEPBOMCTOYHUKA, HAONIONAeTCs HapylIeHHWEe JIOTUKH TIEePBOMCTOYHHKA; CTYICHT B pedYd
UCMOJIb3YeT JIEKCHUYEeCKHe M T'paMMaTH4eCKHUE €IUHMIIbI, HE XapaKTepHbIe IJs CTHJS YCTHOM
HAYYHOH pedH, NCTIOIB3yeT OTPAHNYCHHBIN UAMTAa30H JIEKCHYECKUX U TPAMMAaTHYECKUX €IUHUII,
HE UCIIOJIb3YEeT NMpueMbl 0000111eHus U nepedpasupoBaHmsl, yOTpeOIsSeT 3aydeHHbIe (parMeHThI
TEKCTa MEPBOMCTOYHHUKA, JOMYCKAeT OOJBIIOE KOJMYECTBO JIEKCHYECKUX W TPAMMATHUYECKUX
OLIMOOK, HETATUBHO BIUSIOIINX HA TOHUMAaHUE;

- cymMa OaJuToB TIO BCEM 33/1aHMsIM (TIMChMEHHAS U YCTHAs 9acTh) cocTaBisieT meree 20 banios

COBOKYIHOCTh pe3yJbTaTOB OOYyYEHHUS 10 JUCHMIUIMHE M COOTHECEHHBIX C HHUMH
WH/INKAaTOPOB JOCTIKEHHS KOMITETEHIINN COAEPIKUT CYIIECTBEHHBIE MMPOOEITBI. Y CTAaHOBIICHHBIE B
nporpaMMe KoMreTeHIMu He chopmupoBanbl. OLieHKa cocTaBisieT meree 20 6annos.

4, Illkana oneHKH

DK3aMeH CUUTAeTCs CIAHHBIM, €CJIM CyMMa OaJJIoB 110 BCEM 3a7aHHsIM OMIIeTa COCTABIAET OT
20 no 40 6amoB BrmounTenbHo. CymMmMa meHee 20 0ayuioB MpU3HAETCS HEYAOBIETBOPUTEIbHBIM
pE3yJIbTaTOM TPOMEXYTOYHOM aTTECTALlMK 10 JUCLUILIINHE.

B o0r1eii omieHke 1Mo JUCIUILTHHE SK3aMEHAIOHHBIE 0Tl YYUTHIBAIOTCS B COOTBETCTBHH
C TIpaBUJIaMH OAJITLHO-PEUTUHTOBOM CHCTEMBI, ycTaHOBIeHHBIMUA B HI'TVY.



5. Bomnpocsl k 3k3aMeHy no quciunjuHe « MTHOCTpaHHBbIH A3BIK»

Tembl o qucuunanHe « MHOCTPaHHBIN A3BIK» (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 1J1s1 IK3aMeHa

VYr1Bepxaaro:
3aB. kadenpoit A.W. boukapes
« » 20 1.
Tecr
1o nucruIuiiHe «MHOCTpaHHBIH S3BIK 1711 HAYYHO-UCCIIEA0BATEIbCKON NEATEIHbHOCTI
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. 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 ¢) 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 I 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.
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?
— 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 I 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.JIpuMepHBIi TEKCT AJIs1 NHCBMEHHOI0 NepeBoAa
IlepeBeauTe TEKCT HA PYCCKUH A3BIK MUCBMEHHO CO CJIOBapeM

A mathematical model

A mathematical model is a description of a system using mathematical concepts
and language. The process of developing a mathematical model is termed mathematical modeling.
Mathematical models are wused in the natural sciences (such as physics, biology, earth
science, chemistry)  and engineering disciplines ~ (such  as computer  science, electrical
engineering), as well as in non-physical systems such as the social sciences (such
as economics, psychology, sociology, political science). Mathematical models are also used
in music, linguistics and philosophy (for example, intensively in analytic philosophy). A model
may help to explain a system and to study the effects of different components, and to make
predictions about behavior.

Elements of a mathematical model

Mathematical models can take many forms, including dynamical systems, statistical
models, differential equations, or game theoretic models. These and other types of models can
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overlap, with a given model involving a variety of abstract structures. In general, mathematical
models may include logical models. In many cases, the quality of a scientific field depends on how
well the mathematical models developed on the theoretical side agree with results of repeatable
experiments. Lack of agreement between theoretical mathematical models and experimental
measurements often leads to important advances as better theories are developed.
In the physical sciences, a traditional mathematical model contains most of the following elements:

1. Governing equations

2. Supplementary sub-models

3. Assumptions and constraints

8.IlpuMepHBbIii TEKCT AJ1s YCTHOro pedpepupoBaHus

IIpounTaiiTe TEKCT M MOATOTOBbTE YCTHBIN pepepaT HA HHOCTPAHHOM SI3bIKE.

Introduction to Stochastic Processes

Stochastic modelling is an interesting and challenging area of probability and statistics.
Our aims in this introductory section of the notes are to explain what a stochastic process is and
what is meant by the Markov property, give examples and discuss some of the objectives that we
might have in studying stochastic processes.

Definitions

We begin with a formal definition, A stochastic process is a family of random variables
{Xo}, indexed by a parameter 8, where ¢ belongs to some index set ®.

In almost all of the examples that we shall look at in this module, ® will represent time. If
O is a set of integers, representing specific time points, we have a stochastic process in discrete
time and we shall replace the general subscript 6 by n. So we shall talk about the discrete time
process {Xn}. Sections 2—4 of the module are about processes in discrete time.

If ® is the real line (or some interval of the real line) we have a stochastic process in
continuous time and we shall replace the general subscript 6 by t and change the notation slightly,
writing X(t) rather than Xt . Sections 5-6 of the module are about processes in continuous time.

The reason that we introduce the rather abstract notion of an index set ®, rather than just
working with time, is that we sometimes want to study spatial processes as well as temporal
processes. In a spatial process, ® would be a vector, representing location in space rather than
time. For example, we might have a process {Xwuv}, representing a random variable that varies
across two-dimensional space.

Here, Xy represents the value of the process at position (u, v). We can even have
processes that evolve in both time and space, so called spatio-temporal processes. However, apart
from occasional examples, spatial and spatio-temporal processes are beyond the scope of this
module.

For processes in time, a less formal definition is that a stochastic process is
simply a process that develops in time according to probabilistic rules. We shall be
particularly concerned with stationary processes, in which the probabilistic rules do

not change with time.

In general, for a discrete time process, the random variable X, will depend on earlier values
of the process, Xn-1, Xn-2, . . .. Similarly, in continuous time, X(t) will generally depend on values
Xw foru<t.

Therefore, we are often interested in conditional distributions of the form
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Pr (Xu [Xa—1, Xik-2, « ., Xt1)
for some set of times tx > t,—;> ... > t1. In general, this conditional distribution will depend upon
values of Xu-1, Xu—2, . . ., Xu. However, we shall focus particularly in this module on processes
that satisfy the Markov property, which says that

Pr (X | Xa—1, Xtk-2, . . ., Xo = (Pr X | Xek-1)
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