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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

1.1 Iensio ocBoeHms auctuIUIHHEI «[IpodeccrnoHanbHbI HHOCTPAHHBIA S3BIK» SBISCTCS:

1.2

1.2 IIpuoOpeTeHNe MarnCTPaHTaMH KOMMYHHKATHBHOM KOMIIETCHITHH, YPOBEHb KOTOPOI ITO3BOJISIET MPAaKTHUCCKU
HCTIONB30BaTh MHOCTPAHHBIN S3BIK KaK B IPO(eccCHOHANBHOI (B IPOU3BOICTBEHHON U HAYYHOM) AeATEIBHOCTH, TaK U B
LENsX JalbHEeHIIero caMooopa3oBaHusl

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazzen) OOIT: b1.0

2.1

TpeOoBaHus K IpeJBapUTE/IbHOI IIOATOTOBKE 00y4YaI01Ierocs:

2.1.1

Jns ycremHoro u3ydeHus qucuiuinHb! «IIpodeccnoHambHBII HHOCTPAHHBIHN 361> MAarHCTPAaHT JOJDKEH 007Ia1aTh
00513aTeIbHBIMU «BXOJHBIMIY 3HAHUSIMH IO AUCHUILTHHE «IHOCTpaHHBIH SI3BIK», MTOJTyYeHHBIMH B X0J1€ OCBOCHHS
OCHOBHOH 00pa30BaTeIbHON IPOrpaMMBI 110 HarpasieHHo «[IporpaMmmHas nHxeHepus» (OakamaBpHaT WK CIICIIAAIUCT).

2.2

JMCUMIUINHBI M IPAKTUHKH, VISl KOTOPHIX OCBOEHHE TAHHOM AUCHUIIHHBI (MOYJIsI) HEOGX0TUMO KAK
npeanIecTByoIee:
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Hay‘{HO-HCCHe,HOBaTeHLCKaH pa60Ta MarucTpaHTa

3. KOMIETEHIIUA OBYYAIOHMIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCHUTIINHBI

(MOJYJIST)

YK-4: Cnioco6eH npuMeHSITh COBpeMEeHHbIe KOMMYHHKATHBHbIE TEXHOJIOTHH, B TOM YHCJIe HA HHOCTPaHHOM(BIX) s3bIKe(ax),

AJIS aKaleMHY€eCKOro U nMpogeccnoHaIBLHOIO B3aUMO/IeliCTBHSA

3HaThb:

VYposenb 1 | paBuiia U 3aKOHOMEPHOCTH JINYHOM U 1€I0BOM YCTHOHN U MMCbMEHHON KOMMYHMKAIMH; COBPEMEHHbIE

KOMMYHHKAaTUBHBIC TCXHOJIOTMH HAa PYCCKOM U MHOCTPAHHOM A3BIKaX; CyHICCTBYIOIIUEC HpO(l)eCCI/IOHaHI)HI)IC
COO6H.[€CTBa JUIA HpO(bGCCI/IOHaJ'ILHOFO BSaHMOHeﬁCTBHH.

YMmeTh:

YpOBeHL 1 MPUMCEHATD HAa MPAKTUKEC KOMMYHUKATUBHBIC TEXHOJIOTUU, METOABI U CII0COOBI JCJIOBOTO O6I.I_ICHI/IH JUIA

aKaICMHUYCCKOT'O 1 HpO(i)eCCI/IOHaJ'ILHOFO BSaHMOJICﬁCTBHﬂ.

Baanern:

YpOBeHL 1 MCTOZ[HKOﬁ MCXKINYHOCTHOI'O ACJIOBOI'O 06H_ICHI/I$I Ha PYCCKOM M MHOCTPAHHOM S3bIKaX, C IPUMCHCHUCM

IPpo(eCCHOHANBHBIX SA3BIKOBBIX ()OPM, CPEACTB U COBPEMEHHBIX KOMMYHHKATHBHBIX TEXHOIOTHH.

B pe3yabTaTe ocBOeHHS TUCHUTIIAHBI 00YYAIOMIHIACS T0/KeH
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3HaTh:

3.1.1

TEPMUHOJIOTHIO [0 CBOEH CIIENHATbHOCTH HA HHOCTPAHHOM SI3bIKE; CTIEIU(PHKY U MPUEMBI IEPEBO/IA PABTUYHBIX
rpaMMaTHYECKUX KOHCTPYKIIMiA; 0COOEHHOCTH BeJICHUSI TPOPECCHOHATIBHOM U HAyYHOU eI TeIbHOCTH;
KOMMYHHKATHBHBIC TIPABUIIA TIOBEJCHUS B CUTYAIUAX MEKKYJIBTYPHOTO MPO(ECCHOHATBLHOTO OOIICHHUS; TPeOOBAHUS,
MpeABsBIsieMbIe K 0)OPMIICHUIO HAYYHBIX TPY/IOB, IPUHATHIC B MEXKIYHAPOIHOW MPAKTHKE; CTHIMCTHICCKIE
0COOEHHOCTH MPEACTABICHUSI PE3YIIbTATOB MPO(ECCHOHAIBHON U HAYYHO# JAEATENLHOCTH B YCTHON U MUChMEHHOU (opme
Ha HHOCTPAHHOM SI3bIKE; OCHOBHBIC COBPEMEHHBIE KOMITBIOTEPHBIC TEXHOJIOTHH, HCIIOJIb3yeMbIe IS c00pa, aHAIHM3a 1
00pabOTKN TaHHBIX.

3.2

Ymers:
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OCYIIECTBIATH YCTHYIO KOMMYHHKAIIMIO B MOHOJIOTHYECKOH 1 THAJIOTHIECKOH (hopMe HayIHOW HAaNPaBICHHOCTH
(moxnam,coobmieHne, Mpe3eHTaus, 1e0aThl, KPYTIIBI CTON); MHCATh HAyYHBIC aHHOTAINH, 3CCE, TE3HCHI, pedepaTst;
YUTATh OPUTHHAIBHYIO JINTEPATYPy Ha MHOCTPAHHOM SI3bIKE B COOTBETCTBYIOLIEH OTpaciy 3HAHMIT; TPaBUILHO BHIOMPATH
aJICKBAaTHBIE SI3bIKOBBIC CPEJICTBA IIEPEBO/Ia HAYYHO! JINTEpaTyphl; aHAIIM3UPOBaTh, 0000IaTh U HHTEPIPETHPOBATD
MH()OPMALIUIO IO CBOEH CIIEIMANbHOCTH Ha HHOCTPAHHOM SI3BIKe; O()OPMIISATH H3BIEUEHHYIO M3 HHOCTPAHHBIX HCTOYHHKOB
nH(}OpMaLHIO B BUJIE IEPEBOAa, pedepaTa, aHHOTALMH; U3BJICKATh MHPOPMALIMIO U3 TEKCTOB, IPOCITYLINBAEMbIX B
CHUTYalUsIX MEKKYJIbTYPHOTO HayYHOTO OOIIEHHS 1 NPO(ECCHOHATIBHOTO (JOKIa, JIEKINs, HHTEPBbIO, 1e0aThl, U 1p.);
HCTIONB30BATh ATHKETHBIE (POPMBI HAYYHO - IPO(HECCHOHATBHOTO OOIIEHST; YeTKO U SICHO M3JIaraTh CBOIO TOYKY 3PEHHS MO
Hay4HOH npobieMe Ha HHOCTPAHHOM S3bIKe; TPOM3BOAUTD PA3INYHBIC JIOTHIESCKHE OIEPAINH (aHAJIH3, CHHTE3,
YCTaHOBIICHUE IPUYNHHO-CIICICTBEHHBIX CBSI3€H, apryMeHTHPOBaHHE, 0000IEHHE U BBIBOJ,KOMMEHTHPOBAHHE);
MIOHMMATh U OLICHUBATH UYXYyIO0 TOUKY 3PEHHS, CTPEMHTHCS K COTPYIHUUYECTBY, IOCTXKEHHUIO COTJIACHS, BEIPAOOTKE 00MIeH
TIO3UITHHY B YCIOBHUAX PA3IHYHS B3TILIIOB U yOSXKICHNI; CIIeA0BATH OCHOBHBIM HOPMaM, IPHHSATHIM B HAYIHOM OOIICHUH
Ha FOCYAapCTBEHHOM U MHOCTPAHHOM SI3BIKaX; IPUMEHSITh COBPEMEHHbIE KOMMYHUKATHBHBIC TEXHOIOTUH AT PEIICHHS
MIOCTaBJICHHBIX 33/1a4 B CBOEH NPOecCHOHANIBHOMN e TENbHOCTH.
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Baagern:




33.1

TEPMHUHOJIOTHYECKHM alapaToOM HAa HHOCTPAHHOM S3BIKE IT0 CBOCH CIEHATbHOCTH; HABBIKAMU M YMCHUSMH YCTHOH H
MUCBMEHHOHN peYl Ha MHOCTPAHHOM $I3bIKE, TI03BOISIIOIIMME JOCTATOYHO CBOOOJHO OOIIATHCS C HOCUTEISIMHU SI3BIKA;
HMETb ONBIT 00paboTKN GONBIIOro 00beMa HHOSI3BIYHONH HH(OPMAIINY C LEIBI0 IIOATOTOBKY pedepara; MIMETh OIIBIT
oopmIIeHHS 3asIBOK HA YIaCTHE B MEXKTyHapOJHOH KOH(EPEHIINN; UMETh OIBIT HAIMUCAHHUI PaboT Ha HHOCTPAaHHOM
SI3BIKE JUTA IMyOIMKAUH B 3apyOekKHBIX KypHaJax; CI€A0BaTh OCHOBHBIM HOPMaM, IPUHATHIM B HAYYHOM OOIIEHUHU HA
rocyJapcTBEHHOM M MHOCTPAHHOM $I3bIKaX; IPUMEHSTH HOBbIC HH()OPMAMOHHBIC 1 KOMMYHHKaTUBHBIC TEXHOIOTHH IS
pEeIIeHHU TOCTABICHHBIX 3aa4 B CBOCH PO eCCHOHATTBHON AeATETBHOCTH.

4. CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBI (MOIYJISA)

Kon
3AHATUSA

HanmeHoBaHMe pa3aesioB u
TeM /B 3aHATHS/

Cemectp
/ Kype

Yacos

Kommneren-
U

Jlurepatypa

HNnre
pPaKT.

IIp.
MOAT.

IIpumeuanne

Paznen 1. Knowledge
Management

1.1

Tema: MeHeI>KMEHT 3HAHUM.

1) BnoBuues A. B., OnoBHukoBa
H.T. Tekcr «12 Principles of
Knowledge Management», cTp.
76-77. O3HAKOMUTEIBHOE UTCHUE
TekcTa. JIekcHuKo-
rpaMMaTUYEeCKUM aHAIU3 TEKCTA.
2) becena na Temy «If I were a
Minister of Educationy.

Mp/

J.1J12.1
J12.2
0105599

1.2

IloBTOpEHHE yCIOBHBIX
TIPEJIOKEHUH U MTPEIIOKEHUM ¢
MPUIATOYHBIMU BpeMeHu. /Cp/

1.3

Bnosuuer A. B., Onoarkosa H.
I'. Texct «B. B. [lytun: O
pa3BUTHU 00pa30BaHUs B
Poccuiickoit ®enepanun», cTp.
64-66. IlepeBon TekcTa Ha
aHrMHCKui 3bIK. /Cp/

1.4

Tema: «Hayka B Hameit
[TOBCEJHEBHOM KU3HN

1. MosroBoit mtypm:
«Kaxue Hayunble OTKpbITUS Bl
CUHTAETe CAaMbIMHU TOJIE3HBIMU
JUIsl HAIIEH MOBCEAHEBHON
SKU3HU T

2. OOMeH MHEHHSIMU O
BBICKA3bIBAHUAX PA3THUUHBIX
YUEHBIX O BKJIAJE HAyKu B
COBEpLICHCTBOBAHUE JKU3HU
yenoBeka (Baosuues A., c. 106-
107)

3. Jlexcuxko-
rpaMMaTH4YECKUM aHAIU3 TEKCTA:
«How Research in Chemistry
Has Improved Daily Life».
BrinonHeHUE MOCIETEKCTOBBIX
3aJaHuN.

I'pammatuka. CnoxxHoe
nonexauee. ClnoxHoe
npononnenue. [Ipemiorn.
ApTurim

Mp/

J1.1
392343739

Mosrosoii
ITYpM

1.5

Harmmcanme scce o pomu u
3HaYeHUU 00pa30BaHUs U 3HAHUA
B KM3HU yenoBeka. /Cp/




1.6

Tema: DnexrpoHHas modra.

1) Esteras S. R., Fabre E. M.
Professional English in Use: ICT.
Unit 22 «Emaily, ctp. 54.
IToaroroBka TekcTa K
AHHOTUPOBAHHIO.

2) BrinonHeHne ynpaxxHeHHH,
cTp. 55.

Mp/

J12.2
31323536
97939

1.7

Esteras S. R., Fabre E. M.
Professional English in Use: ICT.
Unit 23 «The WWWy, cTp. 56-
57. /ICp/

J12.2

1.8

TTonroroska tekcra «The
WWW» st nepeckasa. Pabora
C HOBOW JIEKCUKOH, BHITTOTHEHUE
YOpaKHEHUH, aHHOTUPOBAaHUE
Tekcra. /Cp/

J12.2

1.9

IToaroroBka MmarepuaiioB o
HAyYHBIX JOCTIKEHUSIX B
o0macTtu pa3paboTKu
MIPOrpaMMHO-UH()OPMAITHOHHBIX
CHCTEM JUIS BHEAYUTOPHOTO
yreHus. [loaroroska MHUHU-
pedepara. /Cp/

019556 07
98 39

1.10

3ET-1 3ammra MuHH-pedepaTa
IO TIpeIo’keHHBIM TeMaM. /I1p/

J1.1

Brosuue A. B., Onosaukosa H.
I'. Texct «Destructive Creativity
in Scientific Research», ctp. 88-
90. IlepeBoa u mepeckas TeKcTa.
Hanmcanue kpaTkoro M3JI0KeHHS
(summary) tekcra. /Cp/

1.12

Bumnesckas I'.A., Kopkmasosa
H. 1., Y. 3. Kynemarosa, A. H.
Tyxraposa, A. K. Ycneesa
Meroaunueckast pa3paboTKa 1o
BHEAyIUTOPHOMY YTCHHIO IS
CTYAEHTOB 2-3 KypcoB
cneruansHoctu UBT. Teker «A
Case Study: MSDOS», ctp. 22-
24. VIzy4yeHne HOBOH JIEKCUKH,
TTOJITOTOBKA TEKCTA JUIS
nepeckasa. BoinonHenue
yrOpakHeHHH, cTp. 24-26. /Cp/

J1.1J12.1

1.13

Tema: «OcHOBHBIC IPUHIMIIBI
MarucTepcKoi paboTel» 1. «A
suggested thesis structurey.

2. Vzyuenue BOIpocos,
KacaroIuecs: CTPYKTYPHI
JIFICCEPTAIIOHHOTO
HCCIIeIOBaHUSA 32 pyOekoMm,
COTIOCTABJICHUE UX C
tpebosanmsiMu B KP n PO,
HCTIONB3Ys ABYX4YacTHBIHA
JTHEBHUK.

3. Onucanue CTpyKTyphl
Hay49HOH pabOTHI MarHCTPAHTOB
Mp/

J1.1

1.14

ITouck DOMOIHUTEILHOMI
“HGOPMAIINH TI0 TeMe
«TexHnuecKne TOCTIKCHUS KaK
ropaocts Harumy. /Cp/

J1.1J12.2

Pa3nen 2. Tema: Perspectives
on Science and Technology




2.1

Tema: IlepcriekTuBEl pa3BUTUS
HaYKH.

1) OOMeH MHEHUSMU 110
BOIIPOCaM 0Opa30BAHMS:

1.«If you were the Minister of
Education, which priorities in
knowledge building would you
take?». [IlpuBeaute cBoM
apryMEHTBHI.

2. «Do you think there is a well-
built knowledge management
and knowledge quality assurance
system in the educational area of
Russia and Kyrgyzstan? What
should be improved and how?».
2) Quckyccust Ha TeMy «Quo
Vadis Homo Futuris?».

3) IIpoBepka BHEAyAUTOPHOTO
YTCHUSI.

Mp/

2.2

[ToBTOpeHe MHOUHUTHBHBIX
KOHCTPYKUMH (MHOUHUTHB
uenn). /Cp/

23

IToaroroBka BHEAy JUTOPHOIO
yTeHUs (1oA00p TEKCTOB 110
CHENNANTEHOCTH, YTCHUE,
TIePeBOJl, U3YUCHUE JIEKCUKH,
COCTaBJIEHHE BOIIPOCOB,
niepeckas). /Cp/

J1.1

2.4

Tema: HayuHble OTKPBITHS WITH
HeNpeABUICHHBIE TIOCIECTBUS?
1) IIpe3enTarnus KpaTKux
YCTHBIX COOOIIEHHH O
JOCTIDKEHHSX B 001aCTH
pa3paboTKu NPOrpaMMHO-
HH(POPMAIMOHHBIX CHCTEM.

2) Bnoeuues A. B., OnoBankoBa
H. I'. Texct «Nanotechnology»,
ctp. 101-102. O3HakoMuTEIBHOE
YTEeHUE TeKCTa. BrimoiaHeHue
JIEKCUKO-TPaMMaTHYECKUX
ynpaxHeHui, ctp. 102-105.

3) [loaroroBka 5-MHHYTHOU peduun
II0 TEME YpOKa, BEICTYIIJICHHUE C
MIOCIIEAYIOIIIM IIEPEBOIOM PEUH
Ha aHTJIMHCKUN A3BIK.

Mp/

JI1.1712.2

2.5

W3ydyeHne MaTepuaios Juist
MOATOTOBKU JOKIAZA IO
crerainpHocTH. /Cp/

54 3526 37
98 39

2.6

IMoaroroBka joknaga mo
cnenuanbHocTy. /Cp/

J.1

2.7

Hamicanue scce Ha OfIHY U3 TeM:
«The Discovery I Am Proud of»,
«Science Will Never Endy. /Cp/

J1.1

2.8

3ET-2. 3amura 10KIag0B 110
3amaHHBIM TeMaMm. /IIp/

2.9

Esteras S. R., Fabre E. M.
Professional English in Use: ICT.
Professional English in Use: ICT.
Unit 25 «Chatting and Video
Conference», ctp. 56-57. /Cp/

2.2
303 5426 08




2.10

IToaroroBka BHEay JUTOPHOI'O
yTeHUs (10100p TEKCTOB 110
TeMe, YTeHHe, TIEPEBOI,
M3yYeHUEe JEKCUKH, COCTABIICHNE
BOIIPOCOB, IIEPECKa3).
AnHoTUpoBanue Tekcta. /Cp/

J12.2
313253

Pa3nen 3. Tema: Science in
Everyday Life

3.1

Tema: Hayka B noBceJHEBHOM
KHU3HU

1) BnoBuues A. B., OnoBHukoBa
H.T. Tekct «Science in Our
Everyday Life», ctp. 106.
O3HaKOMUTETBHOE UTEHUE
TeKcTa. BrimomHenue
JIEKCUYECKHUX YIPAXHEHHH, CTP.
106-107.

2) Hanucanue 5-10
NIPEUI0KEHUH O BHEIPEHUU U
9KCHEPHUMEHTAIEHOM
HCIIONIb30BaHUU HAYYHBIX
N300peTEeHHH.

3) IIpoBepka BHEAyAUTOPHOTO
YTCHUS.

Mp/

32

Hamucanue scce Ha TemMy
«Science in Everyday Life». /Cp/

J.1
010254 56

33

IToaroroBka BHEay JUTOPHOI'O
yTeHUs (10100p TEKCTOB 110
TeMe, YTeHHE, TIEPEBOI,
H3yYeHNE JEKCUKH, COCTABICHHE
BOIIPOCOB, IIEPECKa3).
AnHoTHpOBaHue TekcTa. /Cp/

J1.1

34

Tema: Be0 nu3aiin.
1) Esteras S. R., Fabre E. M.

Professional English in Use: ICT.

Unit 24 «Web Design», ctp. 58.
O3HaKOMHUTETHHOE YTCHUE
TEKCTa, IEPEBOJ U 00CYXKIeHNE
TEKCTA.

2) BrinosiHeHUE yrpaKkHEHUH,
ctp. 59.

3) IIpoBepka BHeayAUTOPHOTO
YTCHHUS.

Mp/

JI.1J12.2

3.5

INoBTOpEHNE MACCHBHOTO 3aJI0T3,
YCIOBHBIX MPEIOKESHIH I
IIPEIUIOKEHHH C IPUIATOYHBIMU
BpPEMEHH, HHPUHUTHBHBIX
KOHCTPYKUMH (MHOUHUTHB
uenn). /Cp/

3.6

Tema: Hanorexnonoruu
1)BnosuueB A. B., OnoBHuKOBa
H.T. ctp. 101-105. Ytenue
TEKCTA, BBIMOJIHEHHE JIEKCHYECKO
-rpaMMaTHYECKUX yIPaKHEHUH.
2) IloaroroBka 5-8 MUHYTHOM
pedH 1o TeMe ypoka,
BBICTYIIJICHHE C MTOCTIELYIOIUM
TIEPEBOJOM PEUYH Ha aHTJIMHCKUAN
SI3BIK.

Mp/

J1.1




3.7

IloaroroBka KpaTkux
COOOILEHNIT, HEOONBIINX TEKCTOB
Ha Temy «TexHomoruszarus
COBPEMEHHOT'0 YETOBEKay IS
oOcyxnenus. YreHue, nepeso/,
H3y4eHue HOBO# jekcuku. /Cp/

3.8

Bnosuuer A. B., Onoankosa H.
I'. Texct «Applications of
Nanotechnology», ctp. 125-126.
UYreHue, nepeBol, U3yyeHUe
HOBOM JICKCHKH, ITEpecKa3 u
aHHOTHpOBaHHeE TekcTa. /Cp/

3.9

3ET-3. Hanucanue scce Ha TeMy
«Software and Data Systems in
Everyday Life». /IIp/

3.10

Brosnuer A. B., Onosaukosa H.
I'. Texct «The Magical Number
Seven, Plus or Minus Two», cTp.
129-130. IlepeBoa, nepeckas u
AHHOTHPOBAHHE TEKCTA.
BelInonHeHHe TPaMMaTHYECKOTO
3amanus, ctp. 129. /Cp/

J1.1

3.11

[oaroroBka BHEAy JUTOPHOTO
gTeHus (MoI00p TEKCTOB TI0
CIEIHATBHOCTH, YTCHUE,
MIEPEBO/I, H3YUCHUE JICKCHKH,
COCTaBJICHHE BOIIPOCOB,
nepeckas). AHHOTHPOBaHHE
tekcta. /Cp/

J1.1

3.12

Tema: Internet Security

Santiago Remacha Esteras, Elena
Marco Fabre “Professional
English in Use” ICT, unit 26.
Jlexcuko-rpamMmmaTryecKkuit
aHAJIN3 TEKCTa. AHHOTHPOBaHHE
TEeKCTa.

Mp/

J12.2
013335037
08

3.13

Brosnues A. B., Onosuukoa H.
I". Texct «/IHHOBaIIMOHHOE
o0Opa3oBaHHe: BBI3OBBI 1
pewenusy, ctp. 114-117.
ITucbMeHHBII MepeBo]] TEKCTa CO
cioBapém. /Cp/

J1.1

3.14

Tema: Health Safety in the
Technological Era.

1) Bnosuues A. B., OnoBHukoBa
H. T. Tekct «Scientists Warn US
Congress of Cancer Risk for Cell
Phone Use», ctp. 126-128.
O3HAaKOMUTEIFHOE YTCHHUE
TekcTa, paboTa ¢ HOBOI
JIEKCUKOI.

2) I'pynmoBas pabora:
IIPEACTaBICHUE apI'yMEHTOB 32 U
[IPOTUB HA TEMY
«TexHoNOrU3aIMs COBPEMEHHOTO
YEJIOBEKaY.

3) IIpoBepka BHEAyAUTOPHOTO
YTCHHUS.

Mp/

J1.1712.2

3.15

AHHOTHPOBaHHE TEKCTa
«HHOBaIIMOHHOE 00pa3oBaHue:
BBI3OBBI U peIICHUs», cTp. 114-
117. /Cp/

JI.1J12.2




3.16 Brosuues A. B., Onosuunkosa H. 2 2 JI1.1
I'. Teker «A Suggested Thesis
Structure», ctp. 120-125.
CamocTosTensHOe U3ydeHUE
MarepHana o CTpyKType
JMIUIOMHBIX paboT 1
nucceptarid. /Cp/

3.17 Tema: «Pa3paboTka 2 2 JI1.1J12.2 2
MIPOrpaMMHOT0 00eCTICUYeHUS» 21232537
1. Kpyrasrii cton o nmpobiiemam 28 39
CBSI3aHHBIM C pa3paboTKoit
MIPOrPaMMHOTO 00eCTIeYeHN L.

2. IIpesenTanus
JIOKJTAJIOB TI0 ITpodiemMe

3. OO6cyxneHne
JOKIIAJIOB ¥ apryMEHTALUH
BBIJBHHYTHIX MariCTPaHTaMU
TIOJIOKEHUH.

4. Bripabotka o0meit
koHIenuuu no npodneme (Kapra
KOHIICTIIIHA)

Kpyrueblii cTon

3.18 ITonroroBka BHEay JUTOPHOTO 2 2
gyreHus 1o teme: «The Vision of 019426 37
the Software Development» /Cp/ 29

3.19 ITucbMeHHBII TTepeBoO] TEKCTA 110 2 2 JI1.1
CIIENMAJIEHOCTH C aHTJINHACKOTO
Ha PYCCKHUH SA3BIK CO

cnoBapém. /Tlp/

3.20 TTouck omoaHUTEILHON 2 2 JI1.1
“HGOPMAIIUU B TTOJTOTOBKA
COOOIIEHNI O BBIJAIOIIHNXCS
JJIOO9X U JOCTHXXCHHUAX B
obacTu pa3paboTKu
IIPOTrPaMMHO-MH()OPMAITOHHBIX
cucrem. /Cp/

3.21 Hanucanue KpaTKoro U3J105KCHUS 2 1,8 J1.1
(summary) Tekcra 1o
CTICIIMATBHOCTH IS
BHeayuTopHOro urenus. /Cp/

322 | /KpTO/ 2 0,2

3.23 /3auéTCOn/ 2

5. ®OHJ OHEHOYHbBIX CPEICTB

5.1. KonTpoJbHbIe BONPOCHI U 32/1aHUS

DOC:
3HaTh:

O 001N N Kb W —

. OnmummTe CTPYKTYPY BBIICIESHHBIX TPETIOKESHUI

. BcraBbTe npomyieHHbIE apTUKIH.

. O0bsicHuTE ynoTpebiaeHne apTUKIel B TaHHOM TEKCTe.

. CocraBbTe MpeAsio’keHUE C YKa3aHHBIMU CIIOBaAMH.

. CoennauTe yKa3aHHBIE CJIOBA C UX ICHUHHIISIMH.

. JlaiiTe TOMTKOBaHHE CIIOB U CIIOBOCOYETAaHHUN U3 00JACTH HAYYHOTO 3HAHUSI U CTIEUATBHOCTH.
. CocTaBbTe MPEIOKEHHS C YKa3aHHBIMU CJIOBAMH M CIIOBOCOUYETAHUSIMH U3 00JIACTH HAYYHOTO 3HAHUS M CHICIUATBHOCTH.
. O0BsicHUTE yIOTPeOJICHNE BPEMEH B YKa3aHHBIX MPEIII0KEHHUIX

. CocTaBbTe BOMPOCUTENBHBIE U OTPHULIATEIHHBIE KOHCTPYKIUH BBIIEICHHBIX MPEIOKESHHN.

. PaccTaBpTe nmpaBunbHO BpeMeHa B YKa3aHHOM TEKCTE

. IIpoBeanTE KOPPEKLMIO TEKCTA

. HaiinuTe B TeKkcTe MPEUIOKEHUS B CTPAJaTEIbHOM 3aJI0TE.

. [lepenenaiite nmpennoxeHus B cTpasaTesbHbIEe KOHCTPYKLIUU
. IIpoBeanTe NEKCHKO- paMMaTUYECKUIT aHATHU3 TEKCTa

. OnpenenuTe CTUIb NPEATI0KEHHOIO TEKCTA

. VI3MenwuTe mpeanokeHus ¢ pealbHBIM yCIOBHEM B HEpeabHbIe, OOBICHUTE HEOOXOIUMYIO 3aMEHY CIIOB.

. YKaxute (QyHKIUH IPHYACTHIA, ECIPUIACTUI B COCTABE YKA3aHHOTO MPEIOKCHHS.
. HalinuTe mpeanoskeHns co CIOKHBIM JTOTOJHEHHEM B TEKCTE.
. YIIoTpebuTe CI0KHOE AOMONHEHNE B IPEIIOKECHHBIX MTPEIIOKCHHSAX.




20. HaiinuTe repyHIUH B TEKCTE.

21. BerabTe npornylieHHble HHOUHUTUBEI WM TEPYHIIN B TEKCT.

22. [lepeBeanTe IPSAMYIO pedb B KOCBEHHYIO B YKa3aHHOM TECTE WM THAJIOTE C YIETOM COTJIACOBAHUS BPEMEH.

23. BerasbTe nporrymeHHsie npeiord. OOBsSCHUTE UX YIOTpeOICHHE.

24. YkaxuTe 3HaueHUe U OCOOCHHOCTHU YIOTPEOICHUs JIEKCUKH B paMKax U3YYEeHHBIX TEM.

25. O0BsICHUTE 3HAUCHUE 1 OCOOCHHOCTH yNOTPEOJICHNUS CIIELNaIbHON TEPMUHOIOTHH 1 IPO(ECCHOHATBHOI JIEKCUKH B
PaMKaxH3y9IeHHBIX TEM.

26. Yxaxxute 0COOEHHOCTH ITOCTPOSHHS 3CCe, HAyYHOH CTaThH, pedepara, AUCCEPTAINOHHOTO UCCIEJOBaHHUS.

27. IlepeuncnuTe XapakTepHble 0COOEHHOCTH HAyYHOTO U HAyYHO-MOMYISIPHOTO CTUIIS U3JI0XKEHHS.

28. Ha3oBuTe OCHOBHBIC ITPaBHJIa U 3aKOHBI IIOATOTOBKU M IIPOBEICHUS YCIICITHOH ITPEe3CHTAIN

29. TlepeuncnuTte OCHOBHBIC IIPaBHUIA BEJCHUS JUCKYCCHIl, 00MEHAa MHEHUSIMH JUIS YCIIEIIHONH KOMMYHUKAIIHN.

30. OTKpBITBIE TECTHI 10 IPaMMAaTHUKE.

YMmers:

1. CocraBbTe TUTaH Oecenbl, TOKIa1a, HAyIHOTO pedeparta.

2. CocTaBbTe TE3UCHI IPETIOKEHHON HayuHOI! cTaThu: “ Hayka B Hamie# xKu3Hu.

3. Hanumure aHHOTAIMIO HA MPEJUIOKEHHYIO CTaThIO.

4. IloAroTOBBTE YCTHBIC JIOTHYECKN TOYHBIC apIyMEHTHPOBAHHBIE KpaTKie U MOJPOOHEIE COOOMICHHUS TT0 BOIPOCaM HayKd
UCTICIIMANBHOCTH: «/IHHOBaIIMOHHBIE TEXHOJIOTHH B 00pazoBaHUMY, «IlocieHre TeHACHIUH B IPOTPAMMHON
WHXeHepu»,« IHTeIIeKTyanpHOe IPaBo U COOCTBEHHOCTH »,« MICKyCCTBEHHBIH MHTEEKT»« McTOpus pa3BUTHS KOMIBIOTEPHBIX
TEXHOJIOTHi1».

5. ObocHy#iTe aKTyalTbHOCTh HAYYHOH TEMATHKH CTaThbH, MOHOTPa(pHH MO CHIEHATEHOCTH

6. M3moxuTe CBOI B3I HA OCHOBHYIO IIPOOJIEMY CTaThbH, HAYyYHOTO UCCIIEJOBAHHUS 110 CIEHUATBHOCTH

7. O6tymaiiTe paBHIIbHBIC BHIBOJIBI U ITOJIBEANTE HTOTH OCYIIECTBICHHOH KOMMYHHUKALIMU B HAYYHO-TIPO(ECCHOHABLHON cdepe
8. [lepeBeauTe YCTHO M MICEMEHHO TEKCTHI C PYCCKOTO SI3bIKA HA aHTIIMHCKUH U ¢ aHTTIMHCKOTO S3BIKa Ha PYCCKUN
MOCTICIINATBHOCTH.

9. ITonbepute MaTepuan Ui y4acTus B JUCKYCCUH Ha YKa3aHHYIO TEMY, YUUTbIBas IPAaBUIIA BEACHHS AUCKYCCHUIt
(apryMeHTanus,BHUMaHUE K 1y>KOMY MHEHHIO, BEXKIIMBOTO BBIPAKEHUS COTNIACHs M HECOTNIACHs, yMEHHs OABOIUTH UTOTH
JIFICKYCCHI

10. IToaroToBBTECH K IPE3EHTAIMN BBICTYIUICHHS II0 BOIIPOCAM POJIH MATEMAaTHKH B KOMITBIOTEPHBIX BBIYHUCIICHUSAX.

11. IlepenaiiTe OCHOBHOE COJEpKaHUE TPOUNTAHHOTO TEKCTa

12. Boigenure OCHOBHYIO UJECH0 IPOYUTAHHOTO TEKCTA

13. Bergenure 0CHOBHYIO HICIO0 IPOCMOTpeHHOTo (hrnbMa (pparmenta ¢mnsma) “Family Album USA”

14. ChopmynupyiiTe cBOE MHEHHE IO IPOUYUTAHHOMY TeKcTy. « The Internet»

15. TToaroroBbTech K 0OMEHY MHEHHSIMH 110 BOIIPOCAaM MPO(GECCHU BaXKHOCTH TEOPUH UIp U €€ MPAKTHYECKOro MPUMEHEHHS
JUIpa3peIIeHNs CI0XKHBIX IPOOJIEM B IIPOTPAMMHUPOBAHHUH.

16. Bepazute cBoe MHEHHE IO IPOCMOTPEHHOMY (PUIBEMY.

17. Belpa3ute cBoe MHEHHE Ha 33/IaHHYIO TEMy I10 Pa3IMYHbIM TUIIAaM HPOrPaMMHBIX CUCTEM H HX () (HEeKTHBHOCTH.

18. CocTaBbTe aHHOTALMIO K IPOYUTAHHOMY TEKCTY.

19. Chopmynupyiite BOIPOCH K MPOUNTAHHOMY TEKCTY, JOKIAAY FITH COOOICHHIO

20. CocTaBbTe (PaKTOIOTHYECKUE BOIPOCHI K MPEATIOKEHHOMY TEKCTY

21. 3agaiiTe KOHIIENTYaJIbHBIE BOIPOCHI K MPEJIOKEHHOMY TEKCTY .

22. 3ar0JIHATE CIIOBAPHYIO KapTy C YKa3aHHBIMH CJIOBAMH.

23. 3anonHuTe TabIMIly HOBBIX CIIOB 11O IPOYHUTAHHOMY TEKCTY.

24. IlpoBeauTe NEKCUKO-TpaMMaTHYECKHUIl aHAITN3 BbIJEICHHBIX IPEIOKEHUI! B TEKCTE.

25. BriOepuTe U3 MpeaIoKEHHBIX 3HAYCHUH HE3HAKOMBIX CIIOB OJTHO, COOTBETCTBYIOIIEE KOHTEKCTY.

26. BrrOepute U3 MpeayioKEHHBIX 3HAUEHUH HE3HAKOMBIX CJIOB OJJHO, COOTBETCTBYIOIIEE KOHTEKCTY.

27. Cobepute U cUCTEMaTH3UPYHTE MaTepuall AJs y4acTHs B KPYTJIOM CTOJIe Ha yKa3aHHyIo TeMy: «The Evolution of
SoftwareArchitecture.

28. INoaroToBbTe 0030p HAYYHOTO KypHAJIA IO CIENHATFHOCTH (aBTOPHI, IPOOJIEMaTHKa, aKTyalbHOCTh MaTepHaa,
JOCTYITHOCTBHU3IIOKEHHS MaTepHaia, CTeIIeHb HOBU3HBI)

29. IloAroToBbTE TEKCT ra3eTHOM CTaThH MO UTOTaM MPOBEIEHHOTO KPYIIOT0 CTOJNA, AUCKYCCUH.

30. CucremaTH3upyiTe HallICHHBIH MaTepHal sl BRIITYCKHOTO pedepara o HayqHoit paboTe MarucTpanrta. CocTaBbTe
IUIaHPaOOTHI, ONIPEETINTE LENMH U 3a1a49u pedepaTa, 000CHYHTE aKTyallbHOCTh, CTETICHb HOBH3HBI, IIPAKTHIECKYIO U
HAay4HYIO3HAYUMOCTh CBOET'0 HAYYHOTO HCCIIEI0BAaHMUS.

31. Mcnonb3yst AByX4YacTHBIII JHEBHUK M JuarpaMMy BeHHa, comocTaBbTe CTpYKTYpBI M TpeOOBaHUS K
JTUCCEePTAIMOHHOMYHCCIIEIOBAHHIO 32 pyOexoM ¢ TpeboBanusmu B KP u PO.

32. Onummre CTPYKTypy CBOECH HaydHOH pabOTHI.

Bnanets:

1. OOMeHsiTech MHEHHSMH IT0 BOIIPOCAM HAyKW M HAYYHOTO 3HAHHsI, 00pa30BaHMS U €r0 COBEPIICHCTBOBAHMS, MECTa HAYKH
BXKM3HH YEJI0BEKa, O COBPEMEHHOM COCTOSIHUH HayKe M MOCJICAHUX U3MEHEHHSX B CTPYKType U JeaTebHOCTH AkageMun Hayk KP n
PO

2. IIpumuTe yuactue B 00CYKIECHUH ONPEICIICHUH JTaHHBIX YUCHBIMH ITOHATHIO SKOHOMHKA ¥ SKOHOMHYECKast HayKa,
SBOJTFOIMMAAHHBIX TIOHATHH, a TAkke OCHOBHBIX IIPOOJIEM, TOJHATHIX B YUTAEMBIX CTATHSIX.

3. ITonroToBeTe cooOImeHHs Ha TeMBI:«BbIgaromnyecs mporpaMMUCTEI MEpay, «Bbinaronuecst mporpaMMucTsl Kupruscrana u
Poccuny, «MaTemaTuueckoenporpaMMupoBanue», «Kto Takoil paspabotuuk?y», «Ponb MO3UTUBHOIO MBIILIEHHS B HAYYHOM
MO3HaHUMY, «PoJb MaTeMaTHKN B HameH XU3HMY, « Teopns HTp U X BUABD», «ITHHOBAIIMOHHBIE METOABI B IIPOTPAMMHOM
UHKeHepumn», «Hanbonee akryansHbIEe TPOOIEMBI COBPEMEHHOM HAYKI

4.0nuumTe CTpYKTYpy CBOei Hay4HOH paboTHI.




5.IIpoananu3upyiTe CXOICTBA U PA3NINYUs B BOIMPOCAX CTPYKTYPHI JUCCEPTALOHHOTO HCCIIEA0BAHHA 3apy0esKOM,COMOCTABbTE UX C
tpeboBanusiMu B KP u PO, ncrions3yst aAByx4acTHbIi AHEBHUK. ONKcaHue CTPYKTYphbl HAyYHON paboThl MarnCTPaHTOB
6.CocTaBbTe IUAOTH O M3Y4eHHBIM TeMaM:«OCHOBHBIE CyOBEKTH IPOrpaMMHUPOBAHISD, «BEImatomuecs mporpaMMHUCTHI
Kupruscrana u Poccnny, « AHITTHACKHHN SI3BIK—I3BIK MEXKTyHApOJHOT000meHus », «[Iponece mpuHATHS peleHuit B
IpOrpaMMUPOBaHUNY,« PO TO3UTUBHOTO MBIIIIEHHUS B HAYYHOM MO3HAHUMY», «POIb HHHOBAI[MOHHBIX TEXHOIOTHN B JKU3HU
obmecTBan«OnTUMU3anus», «Poiib IPaBUTENBCTBA B PETryIMPOBAHUN HHTEPHET TEXHOJIOTHII», «/leCTPYKTHBHBIEC HICH B HAYYHOM
coo0mIecTBe»

7 IlpumuTe yyacTHe B JUCKYCCHHU HAa yKa3aHHYIO TEMY,yYHThIBas IPaBHJIa BEICHUS JUCKYCCHI(apryMeHTalNs,BHUMAHHUE K TyKOMY
MHEHHIO, BEXJIMBOTO BHIPAXKEHHS COITIACHsI M HECOTIIaCHsl, yMEHHUSI IIOJIBOANTE UTOTH IHCKyccuu):«Innovative Entrepreneurship in
Modern Kyrgyzstan: A Dream or Reality?», «CoBpeMeHHOE COCTOSIHHE W HOBEHIINE HayYHBIE JOCTIDKCHNS B IPO(eCCHOHATBHOM
cepe MarucTpaHToB»

8. IIpumuTe ydacTre B BbIpaOOTKe 00IIeH KOHLENIHH N0 pobieMe OyIylero pa3BUTUS METOIOB IPOrPaMMHUPOBAHHSI.

9. CocraBbTe KapTy KOHLENIHI [0 aKTyaIbHbIM BOIIPOCAM CIIEIUAIbHOCTH U 00JIaCTH HAYKH

10. IIpemocTaBbTe K 3aIIUTE B Ay IUTOPHH IPE3CHTAINH 110 BOIIPOCAM MAaTEMAaTHKH,ee MECTa M POJIH B JKM3HU YEIIOBEKA H
CHEUATBHOCTH

11. Hamummre OT3bIB HA OJHY U3 MPOCTyIIAHHBIX IPE3eHTAlUil MarucTpoB

12. Harmumire aHHOTAIHIO Ha MPOYUTAHHYIO CTAThIO (TEKCT aTalTHPOBAH).

13.CocTaBbTe TE3UChl YCTHOIO BBICTYIUICHUS 110 YKa3aHHOU TEMATHKE

14. Hanumute cOYMHEHNE MOU3YYEeHHBIM TeMaM

15. TIlepenaiite kpaTkoe coaep kaHUe MPOYUTAHHON ra3eTHON CTaThH.

16. Ilepenaiite kpaTkoe coaep kaHue MPOYUTAHHOTO TEKCTA IO CTIELUATbHOCTH.

17. Hanmumnre MUHHA-COUMHEHHE(3CCe) HA TeMy:3cce M0 BOIPOCaM ABOJIIOIMY HAYKH,CBA3aHHON ¢ Oymymeit mpodeccueit
MarucTpaHTOB, UM CMEXHBIX HAYyK, Y/AeNsis 0co00e BHUMaHUE NMEPCIEKTUBAM Pa3BUTUS JaHHOM Haykd. Hamucanue kpaTkoro scce-
Pa3MBIIUICHHUS 10 BOIIPOCAM IO BOIpOcaM NPUMEHEHHE aITOPUTMOB TEOPHH UTP B HHPOPMAMOHHBIX CHCTEMaXx.

18. BeicTynuTe ¢ 0030pOM HAayIHOTO KypHAIa 110 CIEeNHaTbHOCTH (aBTOPHI, IPOOIeMaTHKa, aKTyalbHOCTh MaTepHaa,
JOCTYITHOCTb U3JIOKEHUS MaTepuaa, CTeleHb HoBU3HBI) 19. CocTaBbTe IIaH MPOYNUTAHHOTO TEKCTa

20. Ilepenaiite comeprkanue mpocMoTpernoro ¢puinpMa “Beautiful Mind”.

21. laiiTe KpaTKuii MICHEMEHHBIN aHAJN3 CXOICTBA M PA3IMINA repos XyoxkecTBeHHOro ¢miabpMa “Beautiful Mind” ¢ ero
MPOTOTHUIIOM - HOOeIeBCKUM naypearoM JxoHoM Hamem.

22. Ilepenaiite comepikaHue MPOCITyIIAHHON ayIH03aIHCH.

23. HanumuTe ra3eTHYIO 3aMETKY O MPOBEACHHON JUCKYCCHH (OT JIMIIA yYaCTHUKA, CITYIIATEsI)

24. O60cHyHTECBOWBBIOOPYKa3aHHON IS (D MHUIINH, [IUTATHI.

25. CocTaBbTe yCTHBIN pacckas 10 yKa3aHHOM TeMe, UCIIONIb3Ysl IPEI0KEHHBIE CI0BA U CII0BOCOUCTAaHHS

26. [IpuMuTe yyacTre B MO3TOBBIX IITYpPMax 10 MPEAJI0KEHHBIM BOIPOCaM

27. ApryMeHTHpYHTE BEIOpaHHBIC BEICKA3BIBAHUS «3a» U «IPOTHUBY» MPEATIOKEHHBIX ONPEIeTICHIUH YBOIIOIN HH(OPMAIIMOHHBIX
TEXHOJIOTHH.

28. [IpumuTe yyactue B KpyIiioM crone Ha Temy: «Virtual Classrooms». BeicTynure ¢ 10K1a0M, IOJrOTOBBTE apTyMEHTbI A5
JIMICKYCCHU W TIPUMHUTE YIaCTHE B 0OCYKACHHUH JTOKITAI0B.

29. Hanmummte ¥ 3aIUTUTE BBITYCKHOH pedepaT 1mo HaydHOI paboTe MarucTpaHTOB.

5.2. TeMbI KypcOBbIX paGoT (IPOEKTOB)

KypcoBsie paboTsI TporpaMMoii He IpexyCMOTPEHBI

5.3. ®oHA OLECHOYHBIX CPEACTB

1) IIpocMoTpoBOE UTEHHE CIICIHATH3NPOBAHHOTO TEKCTa

2) AHHOTHPOBAHHUE CIEIHATH3UPOBAHHOTO TEKCTA

3) IMuceMenHBII nepeBoA CriennaaIn3uPOBAHHOTO TEKCTA CO CIIOBApEM
4) TemsI 3cce ¥ Ipe3eHTAINH 2-1 ceMecTp

5.4. IlepeyeHb BUIOB OLICHOYHBIX CPEICTB

ITrcEMeHHBIH TepeBOT CTICIMANTN3NPOBAHHOTO TEKCTA CO CIIOBApEM, pedepar, Mpe3eHTaIHs, 3¢Ce, MUHH-TO0KIa.

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JUCIUIIJINHBI (MOAY JISA)

6.1. Pexomengyemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, 01
JI1.1 | Bgosuues A.B, AHTTUACKA JUIT MAarUCTPAHTOB U aCIIUPAHTOB: YUeOHO- M: ®ymnTa 2015
OnosunkoBa H.I'. METOIUYECKOE ITOCOOHE

6.1.2. lono/THNTeIbHAS JIUTEPATypPa

ABTOpBI, COCTaBUTENU 3arnaBue W3naTenbcTBO, o
JI2.1 |JI. BacunbeBa JlenoBas nepernucka Ha aHTTIUHCKOM SI3bIKE Mockga .: Ponbd 2001
JI2.2 | Elena Marco Fabr¢, Professional English in Use. ICT. : aHrmuiickuii s3Ik Cambridge University Press
Santiago Remacha 2007

Esteras




6.2. [lepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALUOHHOI ceT "UHTepHeT"

31 |TIpodeccrHoHanbHbINA aHIHIACKHUI SI3BIK https://www.english4it.com/
u nit/4/reading

32 |IIpodeccrHoHaNbHBIN aHTTTMACKAN A3bIK https://www.reddit.com/r/pro
arammina/

33 | TIpodeccHoHanbHbIN aHTTHACKAI SI3BIK https://news.ycombinator.co
m/news

D4  |TIpodeccroHaTbHBIH AaHTTHHCKHN S3bIK https://lenguainglessmvc.wi
k

35 | TIpodeccHoHaNbHBIN aHTTHACKAI S3BIK http://www.developerdotstar
. com/mada/articles top.html

26 | IIpodeccHoHanbHbIN aHIHIACKUI SI3BIK http://books.mcgraw-
hill.com/computina/olearv/p

97 |IIpodeccroHanbHbIi aHITTMACKAN 3bIK http://www.indiana.edu/~tisj/
readers/full-text/16-3%

28 | IIpodeccHoHanbHbIN aHMTHACKAI SI3BIK http://www.businessenglish
s ite.com/business-enalish-

29 |IIpodeccroHaabHbIA AaHITTMHACKUN A3bIK http://www.multimedia-
endlish.com/videos/lesson/

6.3. Ilepeyenb HHGPOPMALMOHHBIX U 00PAa30BaTeJIbLHBIX TEXHOJIOTHUIH

6.3.1 KoMneTeHTHOCTHO-OPHEHTHPOBAHHbIE 00pa3oBaTe/bHbIe TEXHOJIOTHH

6.3.1.1 J1st yCIIEIHOro OBJIaICHUS KyPCOM PEKOMEHIYETCS UCIIOIB30BaTh CICIYIONINE BUIbI IPOrPaMMHOIO
obecrieuenus:Microsoft Word, Power Point.

6.3.1.2 B xozme ocBoeHMs JUCIUIUIMHBI HCTIOIB3YIOTCA CIEAYIOIINE BU/bI y4eOHOH paOoThI: MPAaKTHUECKUE 3aHATHS,
JIMICKYCCHH,POJIEBBIC UTPHI, HOATOTOBKA MPE3CHTAIINH, HCCIIeI0BaTeIbCKas paboTa, HHANBHIyalIbHAS i CAMOCTOSTETIbHASL
pabora.

6.3.2 Hepeqeﬂb I/IH(l)OpMalII/IOHHle CIIPABOYHBIX CHCTEM U IIPOTPAMMHOI0 o0ecnevyeHust

6.3.2.1]6.3.2.1. https://www.english4it.com/unit/4/reading

6.3.2.216.3.2.22. https://www.reddit.com/r/programming

6.3.2.3 6.3.2.33. https://news.ycombinator.com/news

6.3.2.416.3.2.44. http://www.developerdotstar.com/mag/articles_top.html

6.3.2.5]6.3.2.55. http://books.mcgraw-hill.com/computing/oleary/pdf/ole65985 ch01 web.pdf

6.3.2.6 | 6.3.2.66. http://www.indiana.edu/~tisj/readers/full-text/16-3%20kling.pdf

6.3.2.716.3.2.77. http://www.businessenglishsite.com/business-english-computers-it.html

6.3.2.86.3.2.88. http://www.multimedia-english.com/videos/lesson/english-vocabulary-for-esl-it-computing-web-2.0-business-
english-pod-5090

6.3.2.916.3.2.99. http://ff.tu-sofia.bg/~bogi/France/SoftEng/books/Software%20Engineering-PH-Successful-Software-
Development-2nd-Edition.pdf  6.3.2.1010. https://lenguainglessmvc.wikispaces.com/file/view/english-for-information-
technology.pdf/592178992/english- for-information-technology.pdf

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO Y JISI)

7.1 | Y4ueOHbIe ayIUTOPHH paccunTaHbl Ha 20 MOCag0YHbIX MECT, OCHAIIICHBI MHTEPAKTHBHOM NOCKOH. B X071 3aHATHIA Tak
KEHCTIONB3YIOTCS: HOYTOYK, IPOIKTOP, Pa3NaTOYHBIA MaTepHal (CTaThH IS EPEBO/Ia), POJICBBIE HIPHI.

8. METOIUYECKUE YKA3ZAHUSA JJISA OBYYAIOINUXCSA 110 OCBOEHUIO JUCHUIIVIMHBI (MOAY JIST)

TexHoIOTHUECKAs KapTa MPIIIOKEHHE 7

1.CoBeTslI 0 IIaHWPOBAHHIONOPTaHU3AIIMUBPEMEHH, HE0OX 0 ANMOT O TAN3y ICHUS I CIIUTIIINHEL.

Pexomenyercs cienyromum o6pa3oM OpraHu30BaTh BpeMs, HEOOXOANMOe ISl U3yUYeHHUs AUCIUILIHHBL: I3ydueHne KoHCIeKTa
JISKIMH B TOT XK€ JIeHb, nocie jekunu - 10-15 munyT.M3yueHne KOHCIIeKTa JIEKIMHU 32 JIeHb Mepej caeaytonien gexuuei -10-15
MHHYT.J3ydeHne TeopeTHaeckoro MaTeprana 1o y9eOHUKy M KOHCTIEKTY - | gac B Henento.[1oaroToBka K MpakTHIecKOMY 3aHATHIO
- 2 yac.Bcero B Hegento - 3 yaca 30 MUHYT.

2.0nucanuenocieoBaTebHOCTHICHCTBUIICTY 1eHTa /)11 HOHMMaHus MaTepuala U KaUeCTBEHHOIO €r0 YCBOCHUS PEKOMEHIyeTCs
TakKasi I0CJIeI0BaTeIbHOCTD JICHCTBHIA:
1.)ITocnenpocnyMBaHUSIICKITMHAOKOHYAHUTY Y€OHBIX 3aHA THI, IPUTIOATOTOBKEK3aHATHAMCIIC Y IOIIETOIHS, HY dKHOCHaYasa
MIPOCMOTPETh U 00IyMaTh TEKCT JEKIUH, pocayanHoi ceroaus (10-15 MunyT).
2.)[IpumoaroToBKEKIEKINUCIIC Y FOIIET O THS, HY )KHOIIPOCMOTPETH TEKCTIIPE BTy IS HITSKIINH, [T0[yMaThOTOM, KaKassMOXKET OBITh TeMa
cienytomieit iekimu (10-15 MuHYT).
3.)BreuenneneaenuBbiOpaTbBpeMsi(l-uac)ansapaboTeICpeKOMEH Ay eMOMITUTEPATy pOBONOIHOTEKE.

4 )IIpu NOAroTOBKE K MPAKTHYECKUM3AHITHAM CIIEAYIOIIErOHs, He00X0JUMOCHAYaIalpOYNTaThbOCHOBHBICTIOHATHSMIIONXOBI 110
TeMe JIOMaITHero 3a1anuns. [Ipu BEITOTHEHNH YIpa)KHEHHUS WITH 3aJa9l Hy KHO CHayJaJa ITOHATh, 4TO TpeOyeTcs B3agade, Kakoi
TEOPETUIECKUI MaTepHall Hy>KHO MCIIOJIb30BaTh, HAMETHUTD TUIAH PEIICHUS 3aJa49u.

3. PexomeHgauuunopabdorecnuTeparypoii. TeopeTnueckuiimarepruankypcacTaHOBUTCA00IEETOHATHBIM, KOT JaI0TIOJIHUTETIHHO K
MPOCITYIIMBAHHIO JICKINHU U H3YYCHHIO KOHCIICKTA, H3YJalOTCsl M KHUTH. Jlerde oCBOUTH Kypc, IPUACPKUBAsICHOJHOTO YICOHNKA U




KOHCTIeKTa. PexoMeHyeTcs1, KpoMe «3aydrnBaHUsD) MaTepHana, JOOUThCS COCTOSIHUS TOHUMAaHHS H3y9aeMOMTeMbl JUCIUILIUHEL C
9TOH LIEJIBIO PEKOMEHIYETCs TI0CIIe U3yUYeHHs OUepeJHOro naparpada BhIMOJIHUT HECKOJIBKO MPOCTHIXYIPAXHEHUH Ha JaHHYTO
TEeMy.

4. CoBeTHINONOAT OTOBKEKPYOEKHOMYUIIPOMEKY TOYHOMYKOHTPOIISAM. J|OTIOTHUTETbHOKI3Y Y€ HHIOKOHCTIEKTOBIEKIINY HEOOXOJIMO
NoNb30BaThcs yueOHNKOM. KpoMe «3aydunBaHMs» MaTepuaia, O4eHb BaXKHO JOOUTHCS COCTOSIHUS TOHUMAHHUSN3yYaeMBbIX TEM
JuciuIuHbL. C 3TOH IIENbI0 PEKOMEH/LYeTCsl ITOCIIE U3YUSHNUs 04epEeAHOro naparpada BBITOJIHUTE HECKOIBKOYIIPAXKHEHUH Ha
JaHHyIo TeMy. Kpome Toro, o4eHs IoJIe3HO MBICIICHHO 33/1aTh ce0e CIIeAYIONIe BOIPOCH (M MONpoOOBaTHOTBETHII, HA HAX): O YeM
9TOT naparpad?, Kakie HOBbIe OHITUS BBEICHBI, KAKOB HX CMBICI?, UTO JAACT 3TO Ha mpaktuke?. [Ipumnoaroroske k
MPOMEKYTOYHOMY KOHTPOIIO HY>KHO U3y4UTh TEOPHIO: ONPEAEIEeHHs BCEX MOHATUH U MOAXO0/bI K OLIEHUBAHUIO TOCOCTOSHHUS
TOHMMaHHS MaTepHuaia.

5. Yka3aHUAOOPraHU3AUHPAOOTEICKOHTPOIBHO-M3MEPHUTEIbHBIMUMATEPHATIaMHU, TOBBITOTHEHHIOfOMAIIHIX 3aaHui. [Tpn
BBIMIOJIHEHUH JOMAITHUX 33laHUi He0OXOJUMO CHaYaIa MPOYUTaTh OCHOBHBIE MOHATHS U MOAXOIbI o TeMe3atanus. [Tpu
BBITIOJTHEHNUH YIIPAyKHEHUS WM 33/1a4H HY)KHO CHadaJla OHATb, YTO TpeOyeTcsl B 3a1a4e, KaKoi TeopeTHIeCKUiMaTeprall HyXHO
HCTIONIB30BaTh, HAMETHTS IJIaH PEIICHNUS 3aa4, a 3aTeM IIPUCTYIHUTH K pacdeTaM U CAeTaTh KadeCTBCHHBIIBBIBOI.

6. PexoMeHaIiy o HaMCaHUIO pedepara.

1.)TemapedepaTaBpIONpaeTCABCOOTBETCTBUUC BalmMuHTEpeCaMUNHE003aTeNbHOI0KHACOOTBETCTBOBATHIIPUBEICHHOMY HIKE
IpUMEpHOMY TlepedHio. BaskHo, 4ToOBI B pedepare: BO-IIEPBHIX, OBUIN OCBEIIEHHI KaK €CTECTBCHHOHAYYHBIC, TaK U COLIMAIbHBIC
CTOPOHBI TIPOOIIEMBI; @ BO-BTOPHIX, IIPEICTABICHBI KaK O0IIETCOPETHIECKIE TTOJIOKEHHS, TaK U KOHKpETHRIepIMephl. OcoOeHHO
HPUBETCTBYETCS UCIIOIb30BaHUE COOCTBEHHBIX IPUMEPOB U3 OKpYXKaroIeil Bac xu3Hu.
2.)PedeparnomkeHOCHOBEIBATECAHAIIPOPAOOTKEHECKOIBKUX I0MOTHUTEIbHBIXKOCHOBHOMINTEpATy pencTouHIKoB. Kak npasuito, 310
CTeIaIbHBIE MOHOTPA(hHH WIIH CTAaThH.
3.)IInanpedeparanomkeHOBI THaBTOPCKUM. BHEMIIPOSBIIAETCAIONX01aBTOPA,ETOMHEHIE,aHATTH3IIPOOTIEMBIL.
4.)PedepatodopmisercsaBBuieTeKCTaHATNCTaXCTaHAApTHOrOpopmara(A-4). HaunHaeTcsIcTUTY IbHOT0JINCTa, BKOTOPOM YKa3bIBaeTCs
Ha3BaHUE By3a, yueOHOH MUCIUIUIMHEI, TeMa pedepaTa, GaMuisI 1 HHUIHAIB! CTYICHTa, HOMEpaKaJeMUIECKON TPYIIITHI FITH
Ha3BaHHUE KaeaApsl, TO U TeorpaguIeckoe MeCTO MECTOHAXOXKICHHS By3a. 3aTeM CJIAyeTOTIaBICHHE C YKa3aHUEM CTPaHHMI]
pasnenoB. CaM TekcT pedepata xenaTeIbHO HOAPa3IeNUTh Ha pa3Aenbl: TIaBbl, OATTIaBbl HO3arIaBUTh UX. [IpuBeTcTByeTCS
UCIIONB30BaHUE B pedeparTe KOIMIECTBCHHBIX JaHHbBIX U WILTIOCTpaluii (rpaduku, TaOIHIbL, JUarpaMMBbl, PUCYHKH).
5.)3aBeprratorpedeparpaznens ' 3akmouerne " CIIICOKUCIIONH30BaHHOMINTEPATYphI' . B3aKIt0Ue HUUTIPE ICTaBICHBIOCHOBHEIE
BBIBO/JIBI, SICHO C()OPMYITHPOBaHHBIE B TE3UCHOH (hopMe U, 0OBIYHO, TPOHYMEPOBaHHEIE.

6.)CicOKINTEePaTy PhIIOIDKEHOBITHCOCTABIICHBIIOIHOMCOOTBETCTBHECICHCTBY FOIIMMCTaH AapTOM(TIPABHIIaMH1 ), BKITFOUast 0CO0yI0
paccTaHOBKY 3HAKOB IPEMTMHAHNUH. [{JIs1 3TOTO JOCTATOYHO HCIOIB30BATh B KAYECTBE MPHMeEpa JIF00YI0 KHUTYH3JaHHYI0 KPYITHEIMU
Hay4HbIMU u3garenscTBamu: "Hayka", "[Iporpecc”, "Mup", "M3natenscto MI'Y" u np. Mnu npuBeJeHHBIMBBIIIE CIIUCOK
mutepatypsl. B obuiem ciyuae Hanbosiee 4acTo MCIOJIB3YEMbIi B Halllel cTpaHe MOpsIoK OUOIHOrpapuyecKuxcChliiok
cnenyrommit: ABrop 1.0. HasBanue xauru. Mecro m3nanus: Msnarensctso, I'onq n3panns. Obiiee 4nucio cTpaHul] B KHUre. ABTOp
N.0. Ha3Banue crateu //Ha3Banue sxxypHana ['ox uzganns. Tam_. No_. Crpanunst ot__go .Astop W.O. Ha3Banwue
crarbu/HazBanue cOopHuka. Mecto m3nanus: UznatensctBo, ['on u3nanust. CTpaHULBl OT A0 .

7. OcHOBHBIE TPeOOBaHMS K HAMMCAHUIO 3cceCcce — ITO CAMOCTOSATENbHAS MUCbMEHHAs paboTa Ha TeMy, IIPETIOKCHHYIO
TpeTo/IaBaTeNieM COOTBETCTRBYIOIICH AUCIUIUTHHEI HITHCaMOCTOSTENEHO H30paHHas CTYACHTOM IO IIPOOJIeMaTHKE YUTAEMOT0 Kypca.
Iess HanIMCaHUSA 3CCE COCTOUT B PA3BUTHHU HABBIKOBCAMOCTOSTEIIFHOTO TBOPYECKOTO MOAX0A K OHIMAHHIO i OCMBICIICHHIO
npoGJieM Hay4HOTO 3HaHMs, a TAIOKe HABBIKOBIHUCHMEHHOTO M3JI0KEHHs COOCTBEHHBIX MBICIIEH U OTHOLIEHUS K Pa3INUHBIM
npoGyieMam.

TpeboBaHMS K cOEPKaHHIO 3CCe

BeenenneBaenenne 10mKHO BKIIOYaTh 000CHOBaHUE HHTEPECa K BRIOPAHHOH TeMe, €€ aKTyalbHOCTh MM IPAKTHYECKYIO
3HaYMMOCTb.BaxkHO yuecTb, UTO 3asBI€HHAs TeMa JOJDKHA OBITH aJIeKBaTHA PACKPHIBAEMOMY B 3CCE COJIEPIKAHHIO, HHAUE FOBOPS, HE
JIOJDKHOOBITH PAcCOTIACOBAHMS B HAa3BAHUH U cofiepykaHny padoThl. OcHOBHAs 9acTbOCHOBHAS YacThb MPEATIoaraet
MOCJICI0BAaTENBHOE, JIOTHYHOE U JOKAa3aTeIHHOE PACKPHITHE 3asSBICHHON TEMBI 3CCe.

8. IloaroroBka K sx3amenyJIr000i1 SK3aMEH COCTOUT U3 HECKOJIBKHUX YacTel, Ha KOTOPBIX IPOBEPSIIOTCS BCE HABBIKK 3HAHUS
AHIINIICKOTO: MUCBMEHHYIO HYCTHYIO peUb, YTEHHE, CIIOBAPHBIN 3aac, 3HAaHUE TPAMMATUKHU, TPOU3HOLIEHUE.

Jl1 pa3BUTHUS TaHHBIX HABBIKOB PEKOMEHYETCsI CI€J0BaTh CAELYIOIMUM yKa3aHusM: HaBbik urenust. YuTalTe TEKCThI pa3HOR
TEMAaTHKH: OT Ta3eT U KyPHAJIOB 10 XyA0KECTBEHHOHN U HayYHO-TIOIMyJIIpHON ITUTepaTyphl. Tak BB H3yUUTE HOBBIE CIIOBA U3
KOHTEKCTA, YBEJIMUUTE CKOPOCTh UTEHUS], IPU MTOMOIIH 3pUTETbHON MaMATH 3alIOMHUTENPABONKCAHUE HOBBIX CIIOB, OCBEXKUTE
3HaHUSA CJIOB H (pa3 110 KOHKPETHBIM TeMaM. THITOBOe 3aaHue 0 YTEHHIO Ha 9K3aMEHE —ATO BOIIPOCHI HA OCMBICIICHHE
tekcta.HaBbIk roBopenust. THIOBOE 3a1aHNE MIPEICTaBIIET CO00I CTOHTAaHHYIO Pedb Ha 33JJaHHYI0 TeMY. DTy 4acTh dK3aMeHa
Jy4IIEeBCETO PENeTHPOBATh CO CBOUM IIPENoAaBaTeNieM: OH IIOMOXKET BaM HCIIPAaBUTh TUTIOBBIE OUTHOKM U HAYYUT TOBOPUTH
ecrecTBeHHO.ECTB 1pocToe 1 oueHb 3 (heKTHBHOE YIpaXKHEHUE I TPEHHPOBKH CIIOHTAHHON pedn: BIOEpUTE JF000H IIpeMeT 1
CTapalTechroBOPHUTH 0 HeM | MUHYTY. Tak BB HAy4HTECh TOBOPHUTH O YeM YTOAHO, a 3TO UMEHHO TO, YTO HY>KHO BaM Ha JK3aMeHe.
MOo>KHO HCaMOCTOATENbHO PaboTaTh HaJ HABBIKOM roBopeHus. st aToro momnpodyiite cneayromuii metoq. Bozpmure
MHTEPECHBIHBUIECOPOIIHK, IOCMOTPHUTE €ro HECKOJIBKO pa3, BeIyunTe cyOTHTpHI. [locie sToro BmounTe Buieo 6e3 3ByKka 1
MOIBITAHTECHIIONACTE B TEMIT TOBOPSINETO. DTO yIPaKHEHNE TOMOXKET BaM BEIYYHUTD ITOJIC3HYIO JIEKCHKY U HAy49HUThCs Oeriio
TOBOPHTH IO-aHTIHHCKHA. Kpome Toro, He 3a0bIBaiiTe YNTATh BCIIYX: BBl YIIy4IINTE CBOE IPOU3HOIIEHHE, TopadoTaeTe Hal
UHTOHAIIMEH UIPABUIBHBIM aKIIEHTOM, HAyYUTeCh (JOPMYIUPOBATH CBOU MBICIIH SICHO ¥ IPAMOTHO.




IIpunoxenne 1

KoHTpo/ibHble 3aAaHMA A5 MarucTpaHToOB Mo HanpasaeHuto «MporpammHas nHxKeHepua» (EMUM)
1 Kypc 2 cemecTp

3ET-1. TeKcTbl MO cneumnasbHOCTU A8 NMMCbMEHHOTO NePeBoaa C aHIIMMCKOTO Ha PYCCKUIA A3bIK CO
CNOBApEM.

Texkcm 1: The Internet

Millions of people around the world use the Internet to search for and retrieve information on all sorts
of topics in a wide variety of areas including the arts, business, government, humanities, news, politics
and recreation. People communicate through electronic mail (e-mail), discussion groups, chat channels
and other means of information exchange. They share information and make commercial and business
transactions. All this activity is possible because tens of thousands of networks are connected to the
Internet and exchange information in the same basic ways.

The World Wide Web (WWW) is a part of the Internet. But it’s not a collection of networks. Rather, it is
information that is connected or linked together like a web. You access this information through one
interface or tool called a Web browser. The number of resources and services that are part of the World
Wide Web is growing extremely fast. In 1996, there were more than 20 million users of the WWW, and
more than half the information that is transferred across the Internet is accessed through the WWW. By
using a computer terminal (hardware) connected to a network that is a part of the Internet, and by
using a programme (software) to browse or retrieve information that is a part of the World Wide Web,
the people connected to the Internet and World Wide Web through the local providers have access to a
variety of information. Each browser provides a graphical interface. You move from place to place, from
site to site on the Web by using a mouse to click on a portion of text, icon, or region of a map. These
items are called hyperlinks or links. Each link you select represents a document, an image, a video clip or
an audio file somewhere on the Internet. The user doesn’t need to know where it is, the browser follows
the link.

All sorts of things are available on the WWW. One can use the Internet for recreational purposes. Many
TV and radio stations broadcast live on the WWW. Essentially, if something can be put into digital
format and stored in a computer, then it’s available on the WWW. You can even visit museums, gardens
and cities throughout the world, learn foreign languages and meet new friends. And, of course, you can
play computer games through the WWW, competing with partners from other countries and continents.

Just a little bit of exploring the World Wide Web will show you what a lot of use and fun it is.
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Text 2: Software process

A software process is a set of related activities that leads to the production of a software product. These
activities may involve the development of software from scratch in a standard programming language
like Java or C. However, business applications are not necessarily developed in this way. New business
software is now often developed by extending and modifying existing systems or by configuring and
integrating off-the-shelf software or system components.

There are many different software processes but all must include four activities that are fundamental to
software engineering:

1. Software specification The functionality of the software and constraints on its operation must be
defined.

2. Software design and implementation The software to meet the specification must be produced.
3. Software validation The software must be validated to ensure that it does what the customer
wants.

4, Software evolution The software must evolve to meet changing customer needs.

In some form, these activities are part of all software processes. In practice, of course, they are complex
activities in themselves and include sub-activities such as requirements validation, architectural design,
unit testing, etc. There are also supporting process activities such as documentation and software
configuration management.

When we describe and discuss processes, we usually talk about the activities in these processes such as
specifying a data model, designing a user interface, etc., and the ordering of these activities. However,
as well as activities, process descriptions may also include:

1. Products, which are the outcomes of a process activity. For example, the outcome of the activity
of architectural design may be a model of the software architecture.

2. Roles, which reflect the responsibilities of the people involved in the process. Examples of roles
are project manager, configuration manager, programmer, etc.

3. Pre- and post-conditions, which are statements that are true before and after a process activity
has been enacted or a product produced. For example, before architectural design begins, a pre-
condition may be that all requirements have been approved by the customer; after this activity is
finished, a post-condition might be that the UML models describing the architecture have been
reviewed.

Software processes are complex and, like all intellectual and creative processes, rely on people making
decisions and judgments. There is no ideal process and most organizations have developed their own
software development processes. Processes have evolved to take advantage of the capabilities of the
people in an organization and the specific characteristics of the systems that are being developed. For
some systems, such as critical systems, a very structured development process is required. For business
systems, with rapidly changing requirements, a less formal, flexible process is likely to be more effective.

Sometimes, software processes are categorized as either plan-driven or agile processes. Plan-driven
processes are processes where all of the process activities are planned in advance and progress is



measured against this plan. In agile processes, planning is incremental and it is easier to change the
process to reflect changing customer requirements. As experts discuss, each approach is suitable for
different types of software. Generally, you need to find a balance between plan-driven and agile
processes.

Although there is no ‘ideal’ software process, there is scope for improving the software process in many
organizations. Processes may include outdated techniques or may not take advantage of the best
practice in industrial software engineering. Indeed, many organizations still do not take advantage of
software engineering methods in their software development.

Software processes can be improved by process standardization where the diversity in software
processes across an organization is reduced. This leads to improved communication and a reduction in
training time, and makes automated process support more economical. Standardization is also an
important first step in introducing new software engineering methods and techniques and good
software engineering practice.



Tekcm 3: Encapsulation

When developing complex systems, allowing indiscriminate access to an object’s internals can be
disastrous. It is all too easy for a careless, confused, or inept programmer to change an object’s state in
such a way as to corrupt the behavior of the entire system. A malicious programmer may intentionally
tweak one or more objects to sabotage the system. In either case, if the software system controls a
medical device or military missile system, the results can be deadly.

C++ provides several ways to protect the internals of an object from the outside world, but the simplest
strategy is the one we have been using: fields and methods, generically referred to as class members,
can be qualified as either public or private.

The compiler enforces the inaccessibility of private members. In simplerational.cpp list, for example,
client code cannot directly modify the denominator instance variable of a Rational object making it zero.
A client may influence the values of numerator and denominator only via methods provided by the class
designer.

Accessibility rules, also called visibility rules or permissions, determine what parts of a class and/or
object are accessible to the outside world. C++ provides a great deal of flexibility in assigning access
permissions, but some general principles exist that, if followed, foster programs that are easier to build
and extend.

¢ In general, fields should be private. Clients should not be able to arbitrarily change the state of an
object. Allowing such might allow client code to put an object into an undefined state (for example,
changing the denominator of a fraction to zero). An object’s state should only change as a result of
calling the object’s methods.

The built-in primitive types like int and double offer no protection from client access. One exception to
the private fields rule applies to simple objects that programmers naturally would treat as primitive
types. Recall the geometric Point class found in mathpoints.cpp list. The x and y fields of a point object
safely may assume any legitimate floating-point value, and it may be reasonable in some applications for
clients to treat a Point object as a primitive type. In this case it is appropriate to make the x and y fields
public.

¢ Methods that provide a service to client code should be part of the public section of the class. The
author of the class must ensure that the public methods cannot place the object into an illegal state. For
example, the method

void set_denominator(int d) {
denominator = d;

}

if part of the Rational class would permit client code to sabotage a valid fraction with a simple
statement:

fract.set_denominator(0);

¢ Methods that assist the service methods but that are not meant to be used by the outside world
should be in the private section of the class. This allows a public method to be decomposed into simpler,



perhaps more coherent activities without the threat of client code accessing these more primitive
methods. These private methods are sometimes called helper methods or auxiliary methods.

Why would a programmer intentionally choose to limit access to parts of an object? Restricting access
obviously limits the client’s control over the objects it creates. While this may appear to be a
disadvantage at first glance, this access restriction actually provides a number of advantages:

* Flexibility in implementation. A class conceptually can be separated into two parts:

—The class interface—the public part. Clients see and can use the public parts of an object. The public
methods and public variables of a class constitute the interface of the class. A class’s interface specifies
what it does.

— The class implementation—the hidden part. Clients cannot see any private methods or private
variables. Since this private information is invisible to clients, class developers are free to do whatever
they want with the private parts of the class. A class’s implementation specifies how it accomplishes
what it needs to do.

We would like our objects to be black boxes: clients should not need to know how the objects work but
merely rely on what objects can do.

Text 4: Microservices 101

When we think about building an application, we visualize it as a bunch of code glued together, running
somewhere on the web for the purpose of providing people some value. It could be the homepage of
your coffee shop, an e-commerce site or an amazing APl which collects data from your watch.

Most of the time applications are basically that, a bunch of code, and that works perfectly for most
common scenarios. They are effectively monoliths. A monolithic application is where all of the required
logic is located within one unit (a war, a jar, a single application, one repository). Monolithic apps are
considered an anti-pattern. They are responsible for all possible functionality:

o handling HTTP requests

o dealing with authentication

o executing domain logic

o database interactions

. communication with the user
. etc.

The problem is that, over time, the application evolves and its requirements become more complex. At
some point, the monolithic application’s architecture becomes a liability, where even the smallest
change to the system requires re-building and re-deploying the entire application. In addition, the
situation gets worse when you consider scaling: you have to run multiple instances of the monolith,
even if you know that the bottleneck lies in a single component. This is where microservices architecture
can be invaluable.



What is Microservices architecture?

Microservices is an approach to application architecture and development wherein an application is
built in smaller, separate pieces. Each service is developed, tested and deployed independently.
Although microservices architecture is fairly new, the basic concept behind it is one that will seem
familiar to many software professionals. You could think of the Microservices Architectural Style as a
specialization of SOA.

The only relation between different microservices is the data exchange accomplished through the APIs
they expose. We can think of those microservices as built-in programs in a Unix-like OS, connected by
pipes.

The benefits of microservices

o Faster and simpler deployments and rollbacks

o Elimination of long-term commitment to a single technology stack
J Improved fault isolation

. Independently scalable services

o Technology diversity

o Ability to write new features as plugins

The drawbacks of microservices

. Increased network communication

. Serialization between microservices

. Additional complexity in testing a distributed system
. Increased complexity in deployment

When should | switch from Monoliths to Microservices?

The complexity that should drive a switch to microservices can come from many sources: dealing with
large teams, multi-tenancy, different business components evolving independently, and scaling.
However, the most common driver is when a monolithic application becomes too large to modify and
deploy.

You must fully understand your module boundaries and the domain’s problem before attempting to use
microservices; if you do not, you will end up with source code that is poorly written and hard to
maintain.

Also, you must be ready to support:
. Rapid Provisioning: you should be able to fire up a new server in a matter of hours.

. Basic Monitoring: with many loosely-coupled services collaborating in production, things are
bound to go wrong in ways that are difficult to detect in test environments.



. Rapid Application Deployment: with many services to manage, you need to be able
to quickly deploy them.

Tekcm 5 How to implement Microservices architecture?

The API gateway

Big enterprise front-ends might need to invoke large numbers of services, like Amazon does. Invoking
requests often takes longer than receiving response data.

The APl gateway handles incoming requests by sending subsequent requests to a number of
microservices over a high-performance LAN, then returning an aggregated response to the consumer.
The gateway should not contain any logic.

Keep in mind that remote calls can fail or hang without a response until a timeout occurs. There are a
few techniques to deal with these issues. One of them, is the circuit-breaker pattern.

The basic idea behind the circuit breaker is very simple. You wrap a protected function call in a circuit
breaker object, which monitors for failures. Once the failures reach a certain threshold, the circuit
breaker trips, and all further calls to the circuit breaker return with an error, without the protected call
being made at all.

Containers

Dealing with a number of microservices can easily become a very complex endeavor. Each can be
written in a different programming language, with different dependencies. But most of these problems
can be avoided by packaging each service as a separate container.

Containers are extremely fast to build and start. For example, Docker containers start much faster than
a VM since only the application process starts rather than an entire OS.

Cross functional teams

When looking to split a large application into parts, often management focuses on the technology layer,
leading to Ul teams, server-side logic teams, and database teams. When teams are separated along
these lines, even simple changes can lead to a cross-team project taking time, coordination and
budgetary approval.

Microservices are best implemented by a single, cross-functional team, from the start (design) to finish
(deployment and maintenance). Cross-functional teams give us the freedom to be agile, to innovate and
to increase productivity by cutting out unnecessary layers. Any organization that designs a system
(defined broadly) will produce a designh whose structure is a copy of the organization’s communication
structure.

Who is using this architecture?

Large-scale web sites like Netflix and Amazon have evolved from a monolithic architecture to a
microservices architecture.

Netflix is responsible for up to 30% of Internet traffic. It uses a large scale, service-oriented architecture
to handle over a billion calls per day to their video streaming API from over 800 different device types.



Amazon originally had a two-tier architecture. In order to scale they migrated to a service-oriented
architecture consisting of hundreds of backend services. Several applications call these services,
including the applications that implement the amazon.com website and the web service API. For
example, amazon.com calls 100-150 services to get the data it uses to build a single web page. Many
other sites use a microservices approach including eBay, Soundcloud and Nike.

Microservices have existed for a long time, but their popularity has increased in recent years.
Transitioning to microservices from a monolithic architecture is a slow process: it should be done
incrementally because it requires a gradual change in the team structure and dynamics, besides the
application’s code.

Not every application would benefit from microservices. In addition, some applications are better off
growing monolithically to determine which services will be useful to run independently. But don’t fear
the shift to microservices: if they are implemented thoughtfully, they might just save your application as
it scales!

Text 6: How to Compare Databases
SQL Databases

Let us break SQL databases down into three basic groups: Traditional, MPP, columnar, and an emerging
technology called NewSQL.

Traditional

These are the usual databases that we’ve seen for years. Some vendors might include MySQL,
PostgreSQL, SQL Server (product), Sybase, Oracle Database, etc. They comply with SQL standards and
provide full ACID transactions. Thus, you can do a lot of data transformation directly in the platform, and
it is guaranteed that different people looking at the same data will see the same values. They are also
relational in that data in different tables are typically joined together. Most often, these databases will
run in a single node or a few nodes in a grid (some exceptions). These databases are generally used for
business applications that process atomic (the lowest granularity) level transactions. They are also used
when processing and storing data that involves something of physical value. For example, your
company’s ERP and Supply Chain systems will use these databases for their data storage. They are also
pretty configurable to serve as good data warehousing solutions when tuned, configured, and modeled
correctly.

MPP (Massively Paralleled Processing)

Generally speaking provide most of the same features as traditional databases but scale to hundreds or
thousands of nodes. Vendors in this area include Oracle Exadata, Teradata, EMC Greenplum, and IBM
Netezza. These are commonly used within large enterprises as the backbone of their data warehouses.
Some vendors also provide specialized approaches to MPP databases. For example, platforms like
Vertica Database, Actian Matrix, and Sybase |Q, provide column oriented storage in an MPP solution.
SAP HANA and EXASOL are examples of MPP databases that operate primarily in memory.

NewSQL

Again, very similar to MPP and Traditional in that they are ACID compliant and support SQL standards,
except that these solutions tend to rely very heavily or entirely on in-memory data storage. They also
tend to scale horizontally. This is as opposed to the other solutions which primarily use disk as the



storage mechanism. The trade-off here is that NewSQL tends to store less data since disks can hold
more data than RAM. In reality, even the MPP solutions tend to use a mixture of magnetic disk, solid
state, and memory. These tend to be very popular for OLAP solutions as they can make data changes to
large data sets very quickly. Examples of NewSQL are Oracle Timesten and VoltDB. In some cases,
database vendors are blending these capabilities into their existing platform. Oracle Databasel2c allows
you to “pin” tables to memory.

Columnar

Basically like it sounds, data is stored in columns. If you think about how data is typically stored in a
traditional SQL DB, you have a single row of data with different kinds of data types. Just thinking about a
user table, you may have an id, a first name, last name, address info, demographics, etc. When storing
this data on a disk, it is hard to compress it in a consistent way. When data is stored in columns rather
than rows, using the same user table example, all IDs are stored together, all names are stored together,
etc. This allows the database to greatly compress data as now similar types of data are now stored
together, resulting in less physical disk reads when querying large volumes of records.

The trade-off is that the more columns you select, the slower your query becomes as more data has to
be read from the disk. This is in contrast to traditional SQL where adding more columns to a selected
guery typically has only a small impact on query performance. Besides, they are not well suited for use
cases involving high concurrency of queries as a single query will use a large amount of available
resources. They are also designed to be batch loaded and DML operations are very slow. This makes
them very ill-suited for OLTP type workloads. Examples of columnar databases are MonetDB, Sybase 1Q,
and Actian Vector. Additionally, most MPP and other database vendors provide a mechanism for
columnar compression.

NoSQL Datastores

There are so many of NoSQL datastores and it is really hard to classify them. Let us describe 5 main
“types”: Key-Value, Document, Graph, Elastic Search, and Time Series. The common denominator of
NoSQL databases is that they are all designed to scale horizontally across multiple servers using an
indexed and sharded key governed by a “gateway” node. Almost all NoSQL datastores are based on this
concept and then apply some level of data structuring, indexing, or storage strategy to further provide
specific advantages for some use cases.

They are generally used when you need to be able to read and write a lot of data concurrently. This is
different from the traditional databases in that you can usually only tune those to be good at one or the
other (again, in very broad terms). It is also important to note that NoSQL (in reference to the fact that
these databases do not use SQL as their querying language) is not intended as a rejection of traditional
sQlL.

You have to keep in mind that without SQL compliance, most of these databases cannot transform data
within their engine. You have to extract it somewhere else, write some code, and then put the
transformed data wherever you need it. Largely, all NoSQL databases also lack ACID compliance and
instead rely on “eventual consistency”. At a high level, this means that different people querying the
exact same data may see different values. You cannot join data together directly in these databases
either.

Key-Value



These basically provide a very simple method of storing and retrieving binary data. For each record, you
define its key and store a value. Usually, people will create large programming objects, serialize them,
and then store it. Examples of these are Oracle (company) NoSQL & BerkeleyDB, Dynamo, and Riak.
Cassandra can be put in this group too but in reality it provides more structure within each value than
just an open binary store. This can be useful for storing something like a video game’s user state, such
as your Farmville farm (especially if that state is many megabytes+).

Document Store

These are similar to Key-Value stores except that instead of value just being a simple binary object,
there is more structure behind the data. Most commonly, data is stored in a JSON format and a few of
them use XML. Again, for each key, you will retrieve the document value. Documents tend to be very
large objects and are usually accessed one at a time. Examples are MongoDB, CouchDB, and BaseX.
These are useful for storing data with some structure such as legal documents or your entire online
profile for a website.

Graph

Somewhat different than the Key-Value and Doc Store, these databases are designed to create “graphs”
of data. This means you can define very complex relationships between different points of data. You can
also easily traverse the data defined by relationships, even if it is many nodes away. Think about it as a
social network, where you have friends, interests, check-ins, likes, etc., and you want to be able to
define the relationships between these things and then query it. Examples include Neo4jandSPARQL.

Elastic Search

These types of NoSQL databases tend to get a lot of attention with misinformation as to how they can
be used. In the most basic sense, these data stores index “words” and provide searching capabilities
similar to typing something into Google. They are very good at finding things based on a key search over
a very large distributed set of data, a kind of “enterprise search”. There is an upfront cost to creating the
index, and they are not designed to operations on large scans of data (i.e.: analytical workloads).
Examples include Apache Solr, Elasticsearch, and Kibana.

Time Series

These data stores are based on the same basic principal of an indexed and sharded key. The difference,
however, is that a timestamp is always part of a concatenated key. Records are appended using an
“insert” operation only. The primary use case for this type of platform is for providing a persisted data
store for data use cases where you will primary want to retrieve data as a trend. For example, a sensor
with a unique ID that is constantly streaming data in. The data for any given unique ID is stored on the
same node and sorted by its most recent timestamp. This makes it efficient for specific point in time or a
time range retrieval of data for a specific ID. Many of these data stores also provide additional
capabilities based on time series such as summary rollups, time based aggregations, and visual trending
analysis. Examples of these include Druid, Influxdb, and OpenTSDB. | could also make a strong argument
for putting HBase in this category.



Text 6: Software Engineering and the Web

The development of the World Wide Web has had a profound effect on all of our lives. Initially, the Web
was primarily a universally accessible information store and it had little effect on software systems.
These systems ran on local computers and were only accessible from within an organization. Around
2000, the Web started to evolve and more and more functionality was added to browsers. This meant
that web-based systems could be developed where, instead of a special-purpose user interface, these
systems could be accessed using a web browser. This led to the development of a vast range of new
system products that delivered innovative services, accessed over the Web. These are often funded by
adverts that are displayed on the user’s screen and do not involve direct payment from users.

As well as these system products, the development of web browsers that could run small programs and
do some local processing led to an evolution in business and organizational software. Instead of writing
software and deploying it on users’ PCs, the software was deployed on a web server. This made it much
cheaper to change and upgrade the software, as there was no need to install the software on every PC.
It also reduced costs, as user interface development is particularly expensive. Consequently, wherever it
has been possible to do so, many businesses have moved to web-based interaction with company
software systems.

The next stage in the development of web-based systems was the notion of web services. Web services
are software components that deliver specific, useful functionality and which are accessed over the
Web. Applications are constructed by integrating these web services, which may be provided by
different companies. In principle, this linking can be dynamic so that an application may use different
web services each time that it is executed.

In the last few years, the notion of ‘software as a service’ has been developed. It has been proposed that
software will not normally run on local computers but will run on ‘computing clouds’ that are accessed
over the Internet. If you use a service such as web-based mail, you are using a cloud-based system. A
computing cloud is a huge number of linked computer systems that is shared by many users. Users do
not buy software but pay according to how much the software is used or are given free access in return
for watching adverts that are displayed on their screen.

The advent of the web, therefore, has led to a significant change in the way that business software is
organized. Before the web, business applications were mostly monolithic, single programs running on
single computers or computer clusters. Communications were local, within an organization. Now,
software is highly distributed, sometimes across the world. Business applications are not programmed
from scratch but involve extensive reuse of components and programs. This radical change in software
organization has, obviously, led to changes in the ways that web-based systems are engineered. For
example:

1. Software reuse has become the dominant approach for constructing web-based systems. When
building these systems, you think about how you can assemble them from pre-existing software
components and systems.

2. It is now generally recognized that it is impractical to specify all the requirements for such
systems in advance. Web-based systems should be developed and delivered incrementally.

3. User interfaces are constrained by the capabilities of web browsers. Although technologies such
as AJAX mean that rich interfaces can be created within a web browser, these technologies are still



difficult to use. Web forms with local scripting are more commonly used. Application interfaces on web-
based systems are often poorer than the specially designed user interfaces on PC system products.

The fundamental ideas of software engineering apply to web-based software in the same way that they
apply to other types of software system. Experience gained with large system development in the 20th
century is still relevant to web-based software.

Text 7: Software Engineering Ethics

Like other engineering disciplines, software engineering is carried out within a social and legal
framework that limits the freedom of people working in that area. As a software engineer, you must
accept that your job involves wider responsibilities than simply the application of technical skills. You
must also behave in an ethical and morally responsible way if you are to be respected as a professional
engineer.

It goes without saying that you should uphold normal standards of honesty and integrity. You should not
use your skills and abilities to behave in a dishonest way or in a way that will bring disrepute to the
software engineering profession. However, there are areas where standards of acceptable behavior are
not bound by laws but by the more tenuous notion of professional responsibility. Some of these are:

1. Confidentiality You should normally respect the confidentiality of your employers or clients
irrespective of whether or not a formal confidentiality agreement has been signed.

2. Competence You should not misrepresent your level of competence. You should not knowingly
accept work that is outside your competence.

3. Intellectual property rights You should be aware of local laws governing the use of intellectual
property such as patents and copyright. You should be careful to ensure that the intellectual property of
employers and clients is protected.

4, Computer misuse You should not use your technical skills to misuse other people’s computers.
Computer misuse ranges from relatively trivial (game playing on an employer’s machine, say) to
extremely serious (dissemination of viruses or other malware).

Professional societies and institutions have an important role to play in setting ethical standards.
Organizations such as the ACM, the IEEE (Institute of Electrical and Electronic Engineers), and the British
Computer Society publish a code of professional conduct or code of ethics. Members of these
organizations undertake to follow that code when they sign up for membership. These codes of conduct
are generally concerned with fundamental ethical behavior. Professional associations, notably the ACM
and the IEEE, have cooperated to produce a joint code of ethics and professional practice. This code
exists in both a short form and a longer form that adds detail and substance to the shorter version. The
rationale behind this code is summarized in the first two paragraphs of the longer form:

Computers have a central and growing role in commerce, industry, government, medicine, education,
entertainment and society at large. Software engineers are those who contribute by direct participation
or by teaching, to the analysis, specification, design, development, certification, maintenance and
testing of software systems. Because of their roles in developing software systems, software engineers
have significant opportunities to do good or cause harm, to enable others to do good or cause harm, or
to influence others to do good or cause harm. To ensure, as much as possible, that their efforts will be
used for good, software engineers must commit themselves to making software engineering a beneficial



and respected profession. In accordance with that commitment, software engineers shall adhere to the
following Code of Ethics and Professional Practice.

The Code contains eight Principles related to the behaviour of and decisions made by professional
software engineers, including practitioners, educators, managers, supervisors and policy makers, as well
as trainees and students of the profession. The Principles identify the ethically responsible relationships
in which individuals, groups, and organizations participate and the primary obligations within these
relationships. The Clauses of each Principle are illustrations of some of the obligations included in these
relationships. These obligations are founded in the software engineer’s humanity, in special care owed
to people affected by the work of software engineers, and the unique elements of the practice of
software engineering. The Code prescribes these as obligations of anyone claiming to be or aspiring to
be a software engineer.

In any situation where different people have different views and objectives you are likely to be faced
with ethical dilemmas. For example, if you disagree, in principle, with the policies of more senior
management in the company, how should you react? Clearly, this depends on the particular individuals
and the nature of the disagreement. Is it best to argue a case for your position from within the
organization or to resign in principle? If you feel that there are problems with a software project, when
do you reveal these to management? If you discuss these while they are just a suspicion, you may be
overreacting to a situation; if you leave it too late, it may be impossible to resolve the difficulties.

Such ethical dilemmas face all of us in our professional lives and, fortunately, in most cases they are
either relatively minor or can be resolved without too much difficulty. Where they cannot be resolved,
the engineer is faced with, perhaps, another problem. The principled action may be to resign from their
job but this may well affect others such as their partner or their children.

Text 8: Software Pricing

In principle, the price of a software product to a customer is simply the cost of development plus profit
for the developer. In practice, however, the relationship between the project cost and the price quoted
to the customer is not usually so simple. When calculating a price, you should take broader
organizational, economic, political, and business considerations into account, such as market
opportunity, cost estimate uncertainty, contractual terms, requirements volatility, and financial health.
You need to think about organizational concerns, the risks associated with the project, and the type of
contract that will be used. These may cause the price to be adjusted upwards or downwards. Because of
the organizational considerations involved, deciding on a project price should be a group activity
involving marketing and sales staff, senior management, and project managers. To illustrate some of the
project pricing issues, consider the following scenario:

A small software company, PharmaSoft, employs 10 software engineers. It has just finished a large
project but only has contracts in place that require five development staff. However, it is bidding for a
very large contract with a major pharmaceutical company that requires 30 person-years of effort over
two years. The project will not start for at least 12 months but, if granted, it will transform the finances
of the company. PharmaSoft gets an opportunity to bid on a project that requires six people and has to
be completed in 10 months. The costs (including overheads of this project) are estimated at $1.2 million.
However, to improve its competitive position, PharmaSoft decides to bid a price to the customer of $0.8
million.



This means that, although it loses money on this contract, it can retain specialist staff for the more
profitable future projects that are likely to come on stream in a year’s time.

As the cost of a project is only loosely related to the price quoted to a customer, ‘pricing to win’ is a
commonly used strategy. Pricing to win means that a company has some idea of the price that the
customer expects to pay and makes a bid for the contract based on the customer’s expected price. This
may seem unethical and unbusinesslike, but it does have advantages for both the customer and the
system provider.

A project cost is agreed on the basis of an outline proposal. Negotiations then take place between client
and customer to establish the detailed project specification. This specification is constrained by the
agreed cost. The buyer and seller must agree on what is acceptable system functionality. The fixed
factor in many projects is not the project requirements but the cost. The requirements may be changed
so that the cost is not exceeded.

For example, say a company (QilSoft) is bidding for a contract to develop a fuel delivery system for an oil
company that schedules deliveries of fuel to its service stations. There is no detailed requirements
document for this system, so OilSoft estimates that a price of $900,000 is likely to be competitive and
within the oil company’s budget. After they are granted the contract, OilSoft then negotiates the
detailed requirements of the system so that basic functionality is delivered. They then estimate the
additional costs for other requirements. The oil company does not necessarily lose here because it has
awarded the contract to a company that it can trust. The additional requirements may be funded from a
future budget, so that the oil company’s budgeting is not disrupted by a high initial software cost. This
may involve renegotiating the project constraints and deliverables with the customer. A new schedule of
when work should be completed also has to be established and agreed with the customer. If this
renegotiation is unsuccessful or the risk mitigation actions are ineffective, then you should arrange for a
formal project technical review. The objectives of this review are to find an alternative approach that
will allow the project to continue, and to check whether the project and the goals of the customer and
software developer are still aligned. The outcome of a review may be a decision to cancel a project. This
may be a result of technical or managerial failings but, more often, is a consequence of external changes
that affect the project. The development time for a large software project is often several years. During
that time, the business objectives and priorities inevitably change. These changes may mean that the
software is no longer required or that the original project requirements are inappropriate. Management
may then decide to stop software development or to make major changes to the project to reflect the
changes in the organizational objectives.

Text 9: The Planning Process

Project planning is an iterative process that starts when you create an initial project plan during the
project startup phase. Plan changes are inevitable. As more information about the system and the
project team becomes available during the project, you should regularly revise the plan to reflect
requirements, schedule, and risk changes. Changing business goals also leads to changes in project
plans. As business goals change, this could affect all projects, which may then have to be replanned.

At the beginning of a planning process, you should assess the constraints affecting the project. These

constraints are the required delivery date, staff available, overall budget, available tools, and so on. In
conjunction with this, you should also identify the project milestones and deliverables. Milestones are
points in the schedule against which you can assess progress, for example, the handover of the system



for testing. Deliverables are work products that are delivered to the customer (e.g., a requirements
document for the system).

The process then enters a loop. You draw up an estimated schedule for the project and the activities
defined in the schedule are initiated or given permission to continue. After some time (usually about
two to three weeks), you should review progress and note discrepancies from the planned schedule.
Because initial estimates of project parameters are inevitably approximate, minor slippages are normal
and you will have to make modifications to the original plan.

It is important to be realistic when you are creating a project plan. Problems of some description nearly
always arise during a project, and these can lead to project delays. Your initial assumptions and
scheduling should therefore be pessimistic rather than optimistic. There should be sufficient
contingency built into your plan so that the project constraints and milestones don’t need to be
renegotiated every time you go around the planning loop.

If there are serious problems with the development work that are likely to lead to significant delays, you
need to initiate risk mitigation actions to reduce the risks of project failure. In conjunction with these
actions, you also have to replan the project. This may involve renegotiating the project constraints and
deliverables with the customer. A new schedule of when work should be completed also has to be
established and agreed with the customer.

If this renegotiation is unsuccessful or the risk mitigation actions are ineffective, then you should
arrange for a formal project technical review. The objectives of this review are to find an alternative
approach that will allow the project to continue, and to check whether the project and the goals of the
customer and software developer are still aligned.

The outcome of a review may be a decision to cancel a project. This may be a result of technical or
managerial failings but, more often, is a consequence of external changes that affect the project. The
development time for a large software project is often several years. During that time, the business
objectives and priorities inevitably change. These changes may mean that the software is no longer
required or that the original project requirements are inappropriate. Management may then decide to
stop software development or to make major changes to the project to reflect the changes in the
organizational objectives.

Text 10: Embedded Systems Design

The design process for embedded systems is a systems engineering process in which the software
designers have to consider in detail the design and performance of the system hardware. Part of the
system design process may involve deciding which system capabilities are to be implemented in
software and which in hardware. For many real-time systems embedded in consumer products, such as
the systems in cell phones, the costs, and power consumption of the hardware are critical. Specific
processors designed to support embedded systems may be used and, for some systems, special-purpose
hardware may have to be designed and built.

This means that a top-down software design process, in which the design starts with an abstract model
that is decomposed and developed in a series of stages, is impractical for most real-time systems. Low-
level decisions on hardware, support software, and system timing must be considered early in the
process. These limit the flexibility of system designers and may mean that additional software
functionality, such as battery and power management, has to be included in the system.



Given that embedded systems are reactive systems that react to events in their environment, the most
general approach to embedded, real-time software design is based on a stimulus-response model. A
stimulus is an event occurring in the software system’s environment that causes the system to react in
some way; a response is a signal or message that is sent by the software to its environment.

You can define the behavior of a real-time system by listing the stimuli received by the system, the
associated responses, and the time at which the response must be produced. (For example, stimuli and
system responses for a burglar alarm system.)

Stimuli fall into two classes:

1. Periodic stimuli These occur at predictable time intervals. For example, the system may
examine a sensor every 50 milliseconds and take action (respond) depending on that sensor value (the
stimulus).

2. Aperiodic stimuli These occur irregularly and unpredictably and are usually signaled using the
computer’s interrupt mechanism. An example of such a stimulus would be an interrupt indicating that
an 1/0 transfer was complete and that data was available in a buffer.

Stimuli come from sensors in the system’s environment and responses are sent to actuators. A general
design guideline for real-time systems is to have separate processes for each type of sensor and
actuator. These actuators control equipment, such as a pump, which then makes changes to the
system’s environment. The actuators themselves may also generate stimuli. The stimuli from actuators
often indicate that some problem has occurred, which must be handled by the system.

For each type of sensor, there may be a sensor management process that handles data collection from
the sensors. Data processing processes compute the required responses for the stimuli received by the
system. Actuator control processes are associated with each actuator and manage the operation of that
actuator. This model allows data to be collected quickly from the sensor (before it is overwritten by the
next input) and allows processing and the associated actuator response to be carried out later.

A real-time system has to respond to stimuli that occur at different times. You therefore have to
organize the system architecture so that, as soon as a stimulus is received, control is transferred to the
correct handler. This is impractical in sequential programs. Consequently, real-time software systems
are normally designed as a set of concurrent, cooperating processes. To support the management of
these processes, the execution platform on which the real-time system executes may include a real-time
operating system. The functions provided by this operating system are accessed through the run-time
support system for the real-time programming language that is used.

There is no standard embedded system design process. Rather, different processes are used that
depend on the type of system, available hardware, and the organization that is developing the system.
The following activities may be included in a real-time software design process: platform selection,
stimuli/response identification, timing analysis, process design, algorithm design, data design, and
process scheduling.
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Text 1: Application Architectures

Application systems are intended to meet a business or organizational need. All businesses have much
in common—they need to hire people, issue invoices, keep accounts, and so on. Businesses operating in
the same sector use common sector-specific applications. Therefore, as well as general business
functions, all phone companies need systems to connect calls, manage their network, issue bills to
customers, etc. Consequently, the application systems used by these businesses also have much in
common.

These commonalities have led to the development of software architectures that describe the structure
and organization of particular types of software systems. Application architectures encapsulate the
principal characteristics of a class of systems. For example, in real-time systems, there might be generic
architectural models of different system types, such as data collection systems or monitoring systems.
Although instances of these systems differ in detail, the common architectural structure can be reused
when developing new systems of the same type.

The application architecture may be re-implemented when developing new systems but, for many
business systems, application reuse is possible without reimplementation. We see this in the growth of
Enterprise Resource Planning (ERP) systems from companies such as SAP and Oracle, and vertical
software packages (COTS) for specialized applications in different areas of business. In these systems, a
generic system is configured and adapted to create a specific business application. For example, a
system for supply chain management can be adapted for different types of suppliers, goods, and
contractual arrangements.

As a software designer, you can use models of application architectures in a number of ways:

1. As a starting point for the architectural design process If you are unfamiliar with the type of
application that you are developing, you can base your initial design on a generic application
architecture.

2. As a design checklist If you have developed an architectural design for an application system, you can
compare this with the generic application architecture. You can check that your design is consistent with
the generic architecture.

3. As a way of organizing the work of the development team The application architectures identify
stable structural features of the system architectures and in many cases, it is possible to develop these
in parallel. You can assign work to group members to implement different components within the
architecture.

4. As a means of assessing components for reuse If you have components you might be able to reuse,
you can compare these with the generic structures to see whether there are comparable components in
the application architecture.

5. As a vocabulary for talking about types of applications If you are discussing a specific application or
trying to compare applications of the same types, then you can use the concepts identified in the
generic architecture to talk about the applications.



There are many types of application system and, in some cases, they may seem to be very different.
However, many of these superficially dissimilar applications actually have much in common, and thus
can be represented by a single abstract application architecture. The following are the architectures of
two types of application:

1. Transaction processing applications Transaction processing applications are database-centered
applications that process user requests for information and update the information in a database. These
are the most common type of interactive business systems. They are organized in such a way that user
actions can’t interfere with each other and the integrity of the database is maintained. This class of
system includes interactive banking systems, e-commerce systems, information systems, and booking
systems.

2. Language processing systems Language processing systems are systems in which the user’s intentions
are expressed in a formal language (such as Java). The language processing system processes this
language into an internal format and then interprets this internal representation. The best-known
language processing systems are compilers, which translate high-level language programs into machine
code. However, language processing systems are also used to interpret command languages for
databases and information systems, and markup languages such as XML.

Text 2: System Modeling

System modeling is the process of developing abstract models of a system, with each model presenting
a different view or perspective of that system. System modeling has generally come to mean
representing the system using some kind of graphical notation, which is now almost always based on
notations in the Unified Modeling Language (UML). However, it is also possible to develop formal
(mathematical) models of a system, usually as a detailed system specification.

Models are used during the requirements engineering process to help derive the requirements for a
system, during the design process to describe the system to engineers implementing the system and
after implementation to document the system’s structure and operation. You may develop models of
both the existing system and the system to be developed:

1. Models of the existing system are used during requirements engineering. They help clarify what
the existing system does and can be used as a basis for discussing its strengths and weaknesses. These
then lead to requirements for the new system.

2. Models of the new system are used during requirements engineering to help explain the
proposed requirements to other system stakeholders. Engineers use these models to discuss design
proposals and to document the system for implementation. In a model-driven engineering process, it is
possible to generate a complete or partial system implementation from the system model.

The most important aspect of a system model is that it leaves out detail. A model is an abstraction of the
system being studied rather than an alternative representation of that system. Ideally, a representation
of a system should maintain all the information about the entity being represented. An abstraction
deliberately simplifies and picks out the most salient characteristics. For example, in the very unlikely
event of this book being serialized in a newspaper, the presentation there would be an abstraction of
the book’s key points. If it were translated from English into Italian, this would be an alternative
representation. The translator’s intention would be to maintain all the information as it is presented in
English.



You may develop different models to represent the system from different perspectives. For example:
1. An external perspective, where you model the context or environment of the system.

2. An interaction perspective where you model the interactions between a system and its
environment or between the components of a system.

3. A structural perspective, where you model the organization of a system or the structure of the
data that is processed by the system.

4, A behavioral perspective, where you model the dynamic behavior of the system and how it
responds to events.

These perspectives have much in common with Krutchen’s 4 + 1 view of system architecture, where he
suggests that you should document a system’s architecture and organization from different
perspectives.

A standard modeling language for object-oriented modeling is the UML, in which diagrams can be
defined. The UML has many diagram types and so supports the creation of many different types of
system model. However, some surveys showed that most users of the UML thought that five diagram
types could represent the essentials of a system:

1. Activity diagrams, which show the activities involved in a process or in data processing.
2. Use case diagrams, which show the interactions between a system and its environment.
3. Sequence diagrams, which show interactions between actors and the system and between

system components.

4. Class diagrams, which show the object classes in the system and the associations between these
classes.
5. State diagrams, which show how the system reacts to internal and external events.

Let us see how these five key types of diagram are used in system modeling. When developing system
models, you can often be flexible in the way that the graphical notation is used. You do not always need
to stick rigidly to the details of a notation. The detail and rigor of a model depends on how you intend to
use it. There are three ways in which graphical models are commonly used:

1. As a means of facilitating discussion about an existing or proposed system.
2. As a way of documenting an existing system.
3. As a detailed system description that can be used to generate a system implementation.

In the first case, the purpose of the model is to stimulate the discussion amongst the software
engineers involved in developing the system. The models may be incomplete (so long as they cover the
key points of the discussion) and they may use the modeling notation informally. This is how models are
normally used in so-called ‘agile modeling.” When models are used as documentation, they do not have
to be complete as you may only wish to develop models for some parts of a system. However, these
models have to be correct—they should use the notation correctly and be an accurate description of the
system.



In the third case, where models are used as part of a model-based development process, the system
models have to be both complete and correct. The reason for this is that they are used as a basis for
generating the source code of the system. Therefore, you have to be very careful not to confuse similar
symbols, such as stick and block arrowheads, that have different meanings.

Text 3: Social Networks

Do the names MySpace, Facebook, Orkut, etc. ring a bell? They probably do because they are some of
the most popular sites on the Internet today. These sites are all called “social networking” sites because
they help people meet and discuss things online. Each of these social networking sites has its own
strengths: MySpace is especially popular among teenagers, Facebook is popular with college age people,
Orkut is especially loved in Brazil, and CyWorld is the site to visit in South Korea. The common thread
between all of these social networks is that they provide a place for people to interact, rather than a
place to go to read or listen to “content”.

Web 2.0

Social networks are considered to be web 2.0. What does this mean? To understand this, it is important
to understand what the original web did (often called web 1.0).

Back in the nineties, the Internet — or Web — was a place to go to read articles, listen to music, get
information, etc. Most people didn’t contribute to the sites. They just “browsed” the sites and took
advantage of the information or resources provided. Of course, some people did create their own sites.
However, creating a site was difficult. You needed to know basic HTML coding (the original language the
internet uses to “code” pages). It certainly wasn’t something most people wanted to do as it could take
hours to get a basic page just right. Things began to get easier when blogs (from web log) were
introduced. With blogs, many more people began writing “posts”, as well as commenting on other
people’s blogs.

MySpace Surprises Everybody

In 2003, a site named MySpace took the Internet by storm. It was trying to mimic the most popular
features of Friendster, the first social networking site. It quickly became popular among young users and
the rest was history. Soon everyone was trying to develop a social networking site. The sites didn’t
provide “content” to people, they helped people create, communicate and share what they loved
including music, images and videos. They key to the success of these sites is that they provide a platform
on which users create the content. This is very different from the beginning of the Internet, which
focused on providing “content” for people to enjoy.

Key to Success

Relying on users to create content is the key to the success of web 2.0 companies. Beside the social
networking sites discussed here, other huge success stories include: Wikipedia, Digg.com and the latest
success — Twitter. All of these companies rely on the desire of users to communicate with each other,
thereby creating the “content” that others want to consume.
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Text1
Networks: LANSs (Local Area Networks)

Networking allows two or more computer systems to exchange information and share resources
and peripherals.

LANSs are usually placed in the same building. They can be built with two main types of
architecture: peer-to-peer, where two computers have the same capabilities, or client server,
where one computer acts as the server containing the main hard disk and controlling the other
workstations or nodes, all the devices linked in the network (e.g. printers, computers, etc.).



Computers in a LAN need to use the same protocol, or standard of communication. Ethernet is
one of the most common protocols for LANS.

A router, a device that forwards data packets, is needed to link a LAN to another network, e.g.
to the Net.

Most networks are linked with cables or wires but new Wi-Fi, wireless fidelity, technologies
allow the creation of WLANS, where cables or wire are replaced by radio waves.

To build a WLAN you need access points, radio-based receiver-transmitters that are connected
to the wired LAN, and wireless adapters installed in your computer to link it to the network.

Hotspots are WLANS available for public use in places like airports and hotels, but sometimes
the service is also available outdoors (e.g. university campuses, squares, etc.).

Text 2
Faces of the Internet

. What the Internet Is

The Internet is an International computer Network made up of thousands of networks linked
together. All these computers communicate with one another; they share data, resources, transfer
information, etc. To do it they need to use the same language or protocol: TCP/IP
(Transmission Control Protocol/Internet Protocol) and every computer is given an address or
IP number. This number is a way to identify the computer on the Internet.

I1. Getting Connected

To use the Internet you basically need a computer, the right connection software and a modem to
connect your computer to a telephone line and then access your ISP (Internet Service
Provider).

The modem (modulator-demodulator) converts the digital signals stored in the computer into
analogue signals that can be transmitted over telephone lines. There are two basic types:
external with a cable that is plugged into the computer via a USB port, and internal, an
expansion card inside the computer. A PC card modem is a different, more versatile option for
laptops and mobile phones.

At first most computers used a dial-up telephone connection that worked through the standard
telephone line. Now a broadband connection, a high data transmission rate Internet connection,
has become more popular: either ADSL (Asymmetric Digital Subscriber Line), which allows
you to use the same telephone line for voice and fast access to the Internet, or cable, offered by
most TV cable providers.

The basic equipment has changed drastically in the last few years. You no longer need a
computer to use the Internet. Web TV provides email and access to the Web via a normal TV set
plus a high-speed modem. More recently, 3Generation mobile phones and PDAs, personal digital
assistants, also allow you to go online with wireless connections, without cables.

Telephone lines are not essential either. Satellites orbiting the earth enable your computer to
send and receive Internet files. Finally, the power-line Internet, is still under development,
provides access via a power plug.

Text 3



How Software Architects Drive Connected Vehicles

Connecting vehicles to the Internet of Things is a fascinating field of activity for software
architects. Introducing connectivity into vehicles pushes the door wide open for a broad
spectrum of potential use cases. For example, consider receiving immediate warnings from other
vehicles about traffic jams and black ice on the road ahead.

Or, you might want to remotely unlock your car doors with a smartphone to allow temporary
access for family members. A mobile application lets the user issue control commands over a
mobile Internet connection to a cloud-based connected-vehicle backend system. For example, the
backend system might receive an “unlock doors” command and forward it to the connected car.
After the car has received and executed the command, it reports the new door lock state back to
the mobile device via the same communication path. However, designing a viable solution isn’t
as straightforward as this process flow might suggest. The design must take into account a
plethora of additional concerns, such as a car manufacturer’s various models, certain regional
markets’ technological and legal peculiarities, and security aspects across all the involved
systems. For example, the design must often consider secure communication channels and
identity and access management. Owing to the large number and variety of those concerns, the
architecture design process has an inherent complexity that requires management.

Text4
New Vulnerability Discovered in Common Online Security

OpenSSL provides encryption protection for a range of applications on most types of computers
and is similar to the encryption packages used by the web browsers Google Chrome
(BoringSSL) and Firefox (Mozilla's Network Security Service (NSS)).

Dr. Yuval Yarom says he and colleagues have discovered that OpenSSL is vulnerable to a type
of attack known as a “side channel attack.”

A side channel attack enables a hacker to take important information about software by
examining the physical workings of a computer system — such as minute changes in power
usage, or observing changes in timing when different software is being used.

Dr. Yarom has found that it is possible to “listen in” to the workings of the OpenSSL encryption
software. His team measured highly sensitive changes in the computer's timing — down to less
than one nanosecond. From these measurements, they recovered the private key which OpenSSL
uses to identify the user or the computer.

“In the wrong hands, the private key can be used to ‘break’ the encryption and impersonate the
user,” Dr Yarom says.

“At this stage we have only found this vulnerability in computers with Intel’s ‘Sandy Bridge’
processors. Computers with other Intel processors may not be affected in the same way.”

Dr Yarom says the likelihood of someone hacking a computer using this method is slim: “We
seem to be the first to have done it, and under controlled conditions.”

“Servers, particularly Cloud servers, are a more likely target for this side-channel attack. It’s less
likely that someone would use it against a home computer. There are so many easier-to-exploit
vulnerabilities in home computers that it's unlikely someone would try to do this in the real
world — but not impossible.”



Dr Yarom says there have been debates about this form of attack on OpenSSL for more than 10
years now, with some manufacturers claiming it couldn’t be done. “But we have proven the
vulnerability exists,” he says.

“With OpenSSL being the most commonly used cryptographic software in the world right now,
it’s important for us to stay vigilant against any possible attack, no matter how small its chances
might be.”

“Once we discovered the vulnerability, we contacted the developers of OpenSSL and have been
helping them to develop a fix for the problem,” he says.

Text 4
The ZX Spectrum

In April 1982 a British company, headed by Sir Clive Sinclair, launched the ZX Spectrum
computer on the market and sparked an IT revolution.

The tiny black computer with its rubber keys ignited the home computer age both in the UK and
elsewhere, which led to an boom in computer manufacturing and developed software
programmers whose talent is still evident today.

The ZX Spectrum was the brainchild of the entrepeneur Clive Sinclair, who had previously
developed one of the first cheap and slim pocket calculators. The Spectrum was Sinclair's fourth
computer, but was by far the most successful.

For many people, the ZX Spectrum was their first experience of using a computer and it soon
gained a loyal following. In fact, it would not be a great exaggeration to credit Clive Sinclair and
his ZX Spectrum with almost single-handedly creating the IT industry in the UK and providing
the first learning tools for the programmers who shape today's video games and information
technology.

Even today, there are programs being written for the Spectrum, though it has not been made for
years. The computer was so successful that there are many nostalgic users all over the world,
who look back on this machine with great affection.

Text5
Direct Client-to-Microservice Communication

In theory, a client could make requests to each of the microservices directly. Each microservice
would have a public endpoint (https://serviceName.api.company.name). This URL would map
to the microservice’s load balancer, which distributes requests across the available instances. To
retrieve the product details, the mobile client would make requests to each of the services listed
above.

Unfortunately, there are challenges and limitations with this option. One problem is the
mismatch between the needs of the client and the fine-grained APIs exposed by each of the



microservices. The client in this example has to make seven separate requests. In more complex
applications, it might have to make many more. For example, Amazon describes how hundreds
of services are involved in rendering their product page. While a client could make that many
requests over a LAN, it would probably be too inefficient over the public Internet and would
definitely be impractical over a mobile network. This approach also makes the client code much
more complex.

Another problem with the client directly calling the microservices is that some might use
protocols that are not web-friendly. One service might use Thrift binary RPC while another
service might use the AMQP messaging protocol. Neither protocol is particularly browser- or
firewall-friendly and is best used internally. An application should use protocols such as HTTP
and WebSocket outside of the firewall.

It is also difficult to refactor the microservices. Over time, we might want to change how the
system is partitioned into services. For example, we might merge two services or split a service
into two or more services. If, however, clients communicate directly with the services, then
performing this kind of refactoring can be extremely difficult.

Because of these kinds of problems it rarely makes sense for clients to talk directly to
microservices.

Text 6
Using a Reactive Programming Model

The API Gateway handles some requests by simply routing them to the appropriate backend
service. It handles other requests by invoking multiple backend services and aggregating the
results. With some requests, such as a product details request, the requests to backend services
are independent of one another. In order to minimize response time, the APl Gateway should
perform independent requests concurrently. Sometimes, however, there are dependencies
between requests. The API Gateway might first need to validate the request by calling an
authentication service, before routing the request to a backend service. Similarly, to fetch
information about the products in a customer’s wish list, the APl Gateway must first retrieve the
customer’s profile containing that information, and then retrieve the information for each

product. Another interesting example of API composition is the Netflix Video Grid.

Writing APl composition code using the traditional asynchronous callback approach quickly
leads you to callback hell. The code will be tangled, difficult to understand, and error-prone. A
much better approach is to write APl Gateway code in a declarative style using a reactive
approach. Examples of reactive abstractions include Future in Scala, CompletableFuture in Java
8, and Promise in JavaScript. There is also Reactive Extensions (also called Rx or ReactiveX),

which was originally developed by Microsoft for the .NET platform. Netflix created RxJava for



the JVM specifically to use in their API Gateway. There is also RxJS for JavaScript, which runs
in both the browser and Node.js. Using a reactive approach will enable you to write simple yet
efficient APl Gateway code.

Text 7
Organisations Not Taking Steps to Protect Smart Buildings

A survey conducted by the Electrical Contractors’ Association (ECA) and Scottish electrical
trade body Select found that half of the respondents note that hacking and its potential impact on
unsecured networks is a potential barrier to installing connected technology.

Steve Martin, head of specialist groups at the ECA, said: “These figures are very concerning,
particularly when you consider the inherent risks in the modern day of not securing your
business from hackers. Clearly this is an area which clients urgently need to address, given the
anticipated growth in smart installations over the coming years.”

The survey collated responses from facilities managers, consultants, engineers, end clients and
local authorities.

The ThinkFM conference held at the Science Museum in London was set to explore the ways in
which technology is affecting facilities management.

BIFM’s acting chief executive Linda Hausmanis said: “With new technology rapidly changing
the way people interact with each other and the world around them, technology and its
application is arguably becoming the most important resource for those working in facilities
management.”

Text 8

How Smart Is Smart?

The idea of smart cities relies on three fundamental ideas. Physical infrastructure can be used
more efficiently as data analytics and artificial intelligence progress.

Engagement of the urban population with the city administration can be achieved through e-
participation — or the carrying out of civic duties through the internet.

As technology continues to progress, computer systems will learn and adapt to challenges
autonomously.

With proper implementation, smart cities will provide tremendous economic, social and cultural
advantages for inhabitants, for instance through smart meters providing real-time data to the
consumer and electricity company on consumption.

Indeed, smart cities are dependent on machine-to-machine (M2M) interactions and decision-
making. This is in part a product of the sheer number of inputs and the frequency and speed with
which associated calculations need to be completed. In the case of the energy grid, it would not
be possible for a human operator to process all the data necessary to make decisions at the speed
required by the system. But while M2M decision-making (M2MD) is an unavoidable and
beneficial feature of smart cities, it is also one of the greatest risks.


http://www.fm-world.co.uk/news/fm-industry-news/thinkfm-2017-fm-in-a-connected-world/

The key challenge for organisations is ownership of cyber security more generally. By definition,
smart cities will widen the number of stakeholders and risk-owners to whom private
organisations will need to be accountable. Although various organisational functions have some
form of responsibility for managing cyber security (IT, security, corporate risk, legal), it is
imperative that there is clear senior ownership of and accountability for cyber security and that
this is articulated in a clear organisational strategy.

Text 9

New City, New Risk
M2MD is a highly promising means of ensuring efficient automation across smart cities. But
given the absence of human operators, the risk of a cascading error is significant.

For example, if a minor computing error caused a smart electricity reader to transmit inaccurate
data readings to its control centre for a period of time, this could lead to an automated and
mistaken assessment that a particular private organisation’s premises required more electricity.

Smart cities will be composed of thousands if not millions of interconnected devices. Such a
structure is a boon to criminals able to create or purchase and subsequently deploy self-
propagating malware, variants of which have been known to proliferate across multiple
connected networks.

Private sector organisations and municipal authorities will share ownership of systems and the
responsibility for their security; beyond adding legal and financial costs for the private sector,

this will create the need for highly complex pre-planned incident response schemes involving

multiple parties.

The potential destructiveness of a cyber attack on smart cities is such that even the threat of
compromise of the city’s system is likely to be treated by governments and businesses as an
existential one. In practice, private sector organisations are likely to be made accountable for the
use of their networks by malicious intruders as the potential for the cascading effect of a single
network breach will be magnified by smart cities.

Text 10
Test Case

A test case normally consists of a unique identifier, requirement references from a design
specification, preconditions, events, a series of steps (also known as actions) to follow, input,
output, expected result, and actual result. Clinically defined a test case is an input and an
expected result. This can be as pragmatic as ‘for condition x your derived result is y’, whereas
other test cases described in more detail the input scenario and what results might be expected. It
can occasionally be a series of steps (but often steps are contained in a separate test procedure

that can be exercised against multiple test cases, as a matter of economy) but with one expected



result or expected outcome. The optional fields are a test case ID, test step, or order of execution
number, related requirement(s), depth, test category, author, and check boxes for whether the test
Is automatable and has been automated. Larger test cases may also contain prerequisite states or
steps, and descriptions. A test case should also contain a place for the actual result. These steps
can be stored in a word processor document, spreadsheet, database, or other common repository.
In a database system, you may also be able to see past test results, who generated the results, and
what system configuration was used to generate those results. These past results would usually

be stored in a separate table.

Text11
Extreme Programming

Extreme Programming (XP) is a software development methodology which is intended to
improve software quality and responsiveness to changing customer requirements. As a type of
agile software development, it advocates frequent “releases” in short development cycles
(timeboxing), which is intended to improve productivity and introduce checkpoints where new
customer requirements can be adopted. Other elements of extreme programming include:
programming in pairs or doing extensive code review, unit testing of all code, avoiding
programming of features until they are actually needed, a flat management structure, simplicity
and clarity in code, expecting changes in the customer's requirements as time passes and the
problem is better understood, and frequent communication with the customer and among
programmers. The methodology takes its name from the idea that the beneficial elements of
traditional software engineering practices are taken to “extreme” levels, on the theory that if
some is good, more is better. It is unrelated to “cowboy coding”, which is more free-form and
unplanned. It does not advocate “death march” work schedules, but instead working at a
sustainable pace. Critics have noted several potential drawbacks, including problems with
unstable requirements, no documented compromises of user conflicts, and a lack of an overall
design specification or document.

Yaanure kéarToe, 3TO He HAA0. ITO JAJISl MEHsI, YTOOBI HEe CO31ABATh HOBbIH JOKYMEHT.

I1. Network topology
Topology refers to the shape of a network. There are three basic physical topologies.

Star: there is a central device to which all the workstations are directly connected. This central
position can be occupied by a server, or a hub, a connection point of the elements of a network
that redistributes the data.

Bus: every workstation is connected to a main cable called a bus.

Ring: the workstations are connected to one another in a closed loop configuration.



There are also mixed topologies like the tree, a group of stars connected to a central bus.
I11. WANSs (Wide Area Networks)

WANSs have no geographical limit and may connect computers or LANs on opposite sides of the
world. They are usually linked through telephone lines, fibre-optic cables or satellites. The main
transition paths within a WAN are high-speed lines called backbones.

Wireless WANS use mobile telephone networks.

The largest WAN in existence is the Internet.

I11. Components of the Internet
The Internet consists of many systems that offer different facilities to users.

WWW, the World Wide Web, a collection of files or pages containing links to other documents

on the Net. It’s by far the most popular system. Most Internet services are now integrated on the

Web.
Email, or electronic mail, for the exchange of messages and attached files.

Mailing lists (or listservs), based on programs that send messages on a certain topic to all the
computers whose users have subscribed to the list.

Chat and instant messaging, for real-time conversations,; you type your messages on the
keyboard.

Internet telephone, a system that lets people make voice calls via the Internet.

Video conference, a system that allows the transmission of video and audio signals in real time

so the participants can exchange data, talk and see one another on the screen.
File Transfer Protocol (FTP), used to transfer files between computers.

Newsgroups, where people send, read and respond to public bulletin board messages stores on a

central computer.

TELNET, a program that enables a computer to function as a terminal working from a remote

computer and so use online databases or library catalogues.

Text 3



How Software Architects Drive Connected Vehicles

https://www.computer.org/cms/Computer.org/magazines/whats-
new/2017/01/ms02016060041.pdf

Soren Frey, Lambros Charissis, and Jens Nahm, Daimler TSS

Il There are two reasons why successful connected-vehicle projects often assign architecture-
related responsibilities to individual experts acting as software architects. First, the experts help
effectively manage complexity; second, they act as knowledge multipliers when development
must scale up. //

Connecting vehicles to the Internet of Things is a fascinating field of activity for software
architects. Introducing connectivity into vehicles pushes the door wide open for a broad
spectrum of potential use cases.'? For example, consider receiving immediate warnings from
other vehicles about traffic jams and black ice on the road ahead.

Or, you might want to remotely unlock your car doors with a smartphone to allow temporary
access for family members. Figure 1 depicts the high-level process flow for controlling the door
lock state via mobile devices. A mobile application lets the user issue control commands over a
mobile Internet connection to a cloud-based connected-vehicle backend system. For example, the
backend system might receive an “unlock doors” command and forward it to the connected car.
After the car has received and executed the command, it reports the new door lock state

https://www.sciencedaily.com/releases/2016/03/160302084557.htm



https://www.computer.org/cms/Computer.org/magazines/whats-new/2017/01/mso2016060041.pdf
https://www.computer.org/cms/Computer.org/magazines/whats-new/2017/01/mso2016060041.pdf
https://www.sciencedaily.com/releases/2016/03/160302084557.htm
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. Science and Technology — The Hazards of Today’s Life

. Science Is the First Step to Technological Progress

. Science and New Challenges in the 21st Century

. Business versus Software Engineering

. How Do Emerging Technologies Affect Modern Society?

. Learning and Doing: How to Build Your Development Way of Life?
. Do Software Engineers Have Future in the New Energy Industry?

. The Role of a Systems Engineer

. Software Developers: The Brains behind Technology

0. The Vision of the Software Development
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1
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9
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. Famous Software Engineers

. The Internet of Things for Smart Cities

. How to Attract Audience to Your Product without an Advertising Budget?
. How to Do Awesome Software Development?

. Ethic Rules in An Agile Environment

. What is the Use of the Touch Screen in Programming?

. “Free” Software

Agile Development: A New Wave of Software Development

. Reusable Software Development

0. How to Propel a Local Startup to the Global Market?
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Keeping All Your Data in the Cloud — Is That Smart?

. Recent Trends in Cloud Computing

. Difference between Theft, Software Copyright Infringement, File Sharing and Piracy
. Hash & Salt: How to Store?

. Watch Out: Patent Trolls! Theory, Practice, and Current Examples

. Entrepreneurship and Innovations in the IT Sphere

. The Client Applications for Chat Servers

. Development of Patent and License Accounting Information System
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1.

2.

3.
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5.

6.

7.

8.

Security and Privacy: Challenges for Cloud Computing

5G Cellular Network: Architecture and Emerging Technologies
Security in the Client/Server Environment

The Internet of Battle Things

The Evolution of Software Architecture

Does Agile Make a Traditional Plan-Driven Project Management Approach Obsolete in a

Software Engineering Environment?

SOA —Service-oriented Architecture

Defect Prediction

3ET-3. Tembl 04 3cce:

1.

2.

3.

4.

5.

Software and Data Systems in Everyday Life

Is BE+MBA a Better Saleable Combination Today?

Innovative Entrepreneurship in Modern Kyrgyzstan: A Dream or Reality?
New Skills for An Old Programmer?

Is There Only One “Proper” Way to Learn Programming?

6. Virtual Classrooms



IMPUJIO)KEHUE 6

[HIxaja oneHNBAHUA MPE3eHTAIMHT

OO11asi OIlEHKA 32 NMPe3eHTANMI0 YYNTHIBaeT 4 aCNeKTa. pacKpbITHE MP00JIeMbl,
npe/jcTaB/IEHHE NMPe3eHTAluN, €€ 0(popMIIeHHe, a TAKKe OTBEThI HA BONPOCHI.

PackpbiTHE Ipo0JIEMBI.

e Munumauasnbiii oTBeT - 31-60 npouenToB. [Ipobiema He packpbiTa. OTCYTCTBYIOT BBIBOJEI.

e  M3ao:keHHBII, pacKpbITHIA 0TBeT - 60-69 mpouenTos. [Ipobrema packpsiTa He TOTHOCTEIO. BBIBOAEI HE
CIeNaHbl MJIH BBIBOJBI HE 0OOCHOBAHBI.

e 3axoH4YeHHbII MoJHbIA oTBeT - 70-84 mponenta. [Ipobiema packpeita. [IpoBeneH aHanu3 mpodiemsl 6e3
NPUBJICUCHHMS TOTIOTHUTENILHOM TnTepaTypbl. He Bce BBIBOMIBI CliesiaHbl TN 0O0CHOBAHHI.

e  OOpa3uoBbIii, NPUMEPHBIIi, 10CTOHHBI Moapakanus orBeT - 85-100 npouentos. [Ipobiema packpeita
nosHOCThI0. [IpoBeneH aHanu3 npoGieMbl ¢ IPUBICYEHUEM AONOTHUTEIBHON TUTEPaTyphl. BIBOIBI caenaHBL

Hpe)ICTaBJIeHHe NMpe3CeHTaluu.

e  MunumaiabHbli oTBeT - 31-60 mpouenTos. [Ipencrasnsemas nHpOpMaIHs JIOTHYECKH HE cBsi3aHa. He
UCIIOJIb30BaHbI IIPO(ECCHOHATBHBIC TEPMHUHBIL.

e  U3noxkeHHBI, pacKpbITHIN 0TBeT - 60-69 nmpouenTos. [Ipencransemas uHpopmays He
crCcTeMaTH3MpOBaHa U He NociieioBarenbHa. Mcnone3oBan 1-2 npodeccnoHanbHbIX TEPMUHA .

e 3axonueHHbIii moJHbI oTBeT - 70-84 mpouenTa. [IpeacraBisemas nudopmanus cucreMaTu3upoBaHa u
nocienoBartenbHa. Mcnonp3oBano 6osee 2-X NpodhecCHOHATBHBIX TEPMUHOB.

e  OO0pa3uoBblii, IPUMeEPHBIIi, A0CTOIHBII Mogpa:kanus oTBeT - 85-100 mpouentos. [Ipencrapnsiemas
uH(pOPMaLHs CHCTEMaTH3HPOBaHa, OCIIeI0BATEIbHA H JIOTHYECKH cBsi3aHa. Vcrone3oBaHo Goiee 5
npoecCHOHABHBIX TEPMUHOB.

Odopmitenne

e MunnmMaabHblii 0TBeT - 31-60 mpouenToB. He ucmons30Banbl HH)OPMAIIHOHHEBIE TEXHOJIOTHH
(PowerPoint). Bosbiie 4 ommbok B mpeacTaBisieMoit HHOpMAIHK

e  W3ao:KeHHBII, pACKPBITHIH 0TBeT - 60-69 nmpouenToB. Vcnonp30BaHEl HHPOPMATMOHHBIE TEXHOJIOTHA
(PowerPoint) qactuuno. 3-4 ommbOKH B mpecTaBiseMoil HHPpOpMAIIUH.

e 3akoHYeHHBII1 MoJHBIH 0TBeT - 70-84 mpouenTa. Vcrnons30BaHel HHPOPMAMOHHBIE TEXHOJIOTHA
(PowerPoint). He 6osiee 2-x ommbOK B PECTABIIEMOM HH(POPMAITUH

e  OO0pa3uoBblii, IPUMEPHBIIi, H0CTOIHBII Moapakanus oTBeT - 85-100 mpouenToB. I1I1poKo KCITIOIH30BAHBI
uH(bOopMannoHHbIe TexHoIoruu (PowerPoint). OTCyTCTBYIOT OMIHOKY B MPEACTABICHHOH HH(MDOPMAIIUH

OTBeThI HA BONPOCHI

e  MunumaabHbIi oTBeT - 31-60 mpouenToB. Her 0TBETOB Ha BONPOCH .

e  M3noxkeHHBIH, pacKPBITHINA 0TBeT - 60-69 mpouneHTOB. TOIHKO OTBETHI HA 3JIEMEHTAPHBIE BOIPOCHI

e 3axoHueHHbIi MoJHBII 0TBET - 70-84 mponenTa. OTBETHI HA BOIPOCHI MOJHBIE WK YaCTHYHO MOJTHBIE..

e  O0Opa3uoBbIii, IPUMEPHBIIi, 10CTOIHBIIi Mogpakanusi oTBeT - 85-100 npouenToB. OTBETH HA BOIPOCHI
TIOJIHBIE C TIPUBEACHUEM ITPUMEPOB H MOSICHECHHH.



[HIxajna oneHNBAHNSA IEPeBOIA

[lepeBoa olileHUBaETCs C y4eTOM 4 aClEKTOB: COJEPKATEIIbHOM UJIEHTUYHOCTH TECTA,
JIOTUYECKOTI0 U TPaMMaTH4ECKOI0 aCIIEKTOB, a TAKXKE COOJIIO/IEHUS S3bIKOBBIX HOPM U MPaBUII
S3bIKa IEPEBO/IA, TO €CTh CTHJIMCTUYECKASI HICHTUYHOCTh TEKCTa MEPEeBOIa

CouepmaTenbﬂaﬂ HACHTHYIHOCTDb TEKCTAa NMmepeBoaa

e  MunumaiabHbIi oTBeT - 31-60 mpouenToB. HeskBrBaneHTHas nepeadya CMBICHA: OMIMOKH IPEJICTABISIOT
co00i1 HCKa)KeHNE CoJIep)KaHHsl OPUTHHAIA.

e H3noxkeHHBIH, pacKpbITHIHA 0TBeT - 60-69 mpouenToB. HeTouHOCTH Nepeiaun cMbIciia: OIUOKU TPUBOJIAT K
HETOYHOM nepejiaue CMbIC/Ia OpUTHHANA, HO HE CKaXKaloT €To HOIHOCTHIO.

e 3akoH4eHHBII MoHbIHA oTBeT - 70-84 mpouenTa. [TorpemHocTr epeBoIa; MOTPEUTHOCTH MIEPEeBOIa HE
HapyLIalOT O0IIEro CMbICIIa OpPUTHHANIA.

e  OO0pa3uoBbIii, IPUMEPHBIii, A0CTOIHBII Mogpa:kanus oTBeT - 85-100 mpoueHToB. DKBUBAICHTHBIH
NePEBOI: COZIepIKaTeNIbHAs HACHTUYHOCTh TEKCTA TIepeBoa

JlekcHuyecKne acneKThl nmepesoaa

e  MunumajabHbIi oTBeT - 31-60 mpouenToB. Vcnone3oBanue SKBUBaJICHTOB JuIs iepeBona 40-50 % Tekcra.

e  U3ioxkeHHBIH, pacKpbITHIN 0TBeT - 60-69 nmpouenToB. Vcnons3oBanue sKkBUBaJIeHTOB Ui iepeona 60-70%
TEeKCTa.

e 3axkoHuYeHHBII MoJHBIA 0TBeT - 70-84 mpouenTa. Vcnonb3oBanue skBruBasieHToB st 80-90% Tekcra.

e  OO0pa3uoBblii, IPUMEPHBIIi, T0CTOIHBII Moapakanus oTBeT - 85-100 mpouenTos. Vcrnons3oBanue
SKBUBaAJIECHTOB 1151 nepesoaa 100% Ttekcra.

FpaMMaanecmle ACMEKThI mepeBoaa

e MunumaasHbIi oTBeT - 31-60 mpouenToB. Vcnonp30Banme rpaMmMaTnaeckux SkBrBaieHToB s 40-50 %
TEKCTa.

e  H3aokeHHBIH, pACKPBITHIH 0TBeT - 60-69 nmpouenToB. Vcnonp30BaHNe IPaMMATHICCKIX SKBHBAJICHTOB IS
60-70% Tekcra.

e 3akoHd4eHHBII MoHBIHA 0TBeT - 70-84 mpouenTa. [lorpenHOCTH B IepeBOic OCHOBHBIX IPaMMaTHYECKUX
KOHCTPYKIIMH, XapaKTePHBIX IS TA3€THOTO CTHJIS PEYH.

e  OO0pa3uoBblii, IPUMEPHBIii, T0CTOIHBI MoapakaHus oTBeT - 85-100 mpomeHTOB. DKBUBATICHTHBIN
MEPEBOJI C UCIOJIh30BAHUEM OCHOBHBIX IPAMMATHYECKUAX KOHCTPYKIIUM, XapaKTEPHBIX YIS TA3€THOTO CTHJIS
peUH U XyI0KECTBEHHOTO MPOU3BEICHUS.

Co06.1101eH1e A3BIKOBBIX HOPM M MPABHJI S3bIKA NePEBOJA: CTHINCTHYECKAS HIEHTUYHOCTD TEKCTA
nepeBoja.

e  MunumanabHbli oTBeT - 31-60 mpouenToB. Cobiro/IeHne SI3bIKOBBIX HOPM U IIPABHII si3bIKa repeBoaa 40-50%
TEeKCTa.

e  M3ioxkeHHBIH, packpbIThIi 0TBeT - 60-69 npouenToB. CoOJII0/IeHNE SI3BIKOBBIX HOPM M MIPABHJI S3bIKa
nepesoaa 60-70% Tekcra.

e 3axoHueHHbIii moJHbII 0TBeT - 70-84 nmpouenrta. CobuoeHNe SI3bIKOBBIX HOPM M TIPaBHJI s3bIKa MIEPEBOIA
80-90% Texkcra.

e  OO0pa3uoBblii, IPUMEPHBIii, A0CTOIHBII Moapakanus oTBeT - 85-100 mpouenToB. CoOIIr0IcHHE S3BIKOBBIX
HOPM M IIPaBHJI SI3bIKa MIEPEBOA Ta3€THOTO U XYHI0KECTBEHHOTO TEKCTa.



[HIkaJja oeHUBAHNS COYNMHEHNS, DCCE

[Ipn orleHMBaHMY COYMHEHMS YIUTHIBAIOTCS 5 aCIEKTOB: PELICHHE KOMMYHHKATHBHOM 3341, TO €CTh COACPKAHUE
COYMHEHNS, JTOTUKA ¥ OPTaHU3aIns TEKCTa, JICKCUKA, TpaMMaTHKa, opdorpadust u myHKTyaIys.

Pentenne KOMMYHUKATHBHOM 3a1a4H (cogep:KaHue)

e  MunumaabHbIi 0TBeT - 31-60 MpomeHTOB. 3a1aHKe BHITOJHEHO YACTHYIHO: COACPIKAHUE C1ab0 OTPaXKaeT Te
ACIIEKTHI, KOTOPBIE YKa3aHbl B 33laHMW; MHOTO HAapyIIEHUI CTHIEBOr0 0hOPMIICHHUS; TOYTH HE COOJIIOIAI0TCS
TIPUHSATHIE B 361K HOPMBI BEKIIHBOCTH.

e  M3iao:keHHBIH, pacKpBITHIHA 0TBeT - 60-69 nmpoueHTOB. 3amaHne BHITOIHEHO HE TIOJTHOCTHIO: CONIEpKAHNE HE
OTpa’kaeT BCe aCIeKTHI, yKa3aHHBIC B 3a/IaHUH; YaCTO BCTPEUAIOTCS HAPYIICHUS CTHIICBOTO O(DOPMIICHUS; B
OCHOBHOM HE COOITIOZJAOTCS IPUHATHIE B S36IKE HOPMBI BEXKIINBOCTH.

e 3akoH4eHHBII MoJHBIHA 0TBeT - 70-84 mpouenTa. 3aaHNe BHITOIHEHO: HEKOTOPHIE ACTIEKTHI, YKa3aHHBIC B
3alaHIH PACKPHITH HE TOTHOCTHIO; HIMEIOTCS OT/IEIbHBIC HApyIICHHUS CTHIICBOTO O(hOpMIICHHUS pedn; B
OCHOBHOM CO6J’I}O[[GHBI TMIPUHATBIC B A3bIKE HOPMbI BEKIIUBOCTH.

¢  OO0pa3uoBblii, IPUMEPHBIii, 10CTOIHBI Moapakanus oTBeT - 35-100 mponeHTOB. 3a1aHUE BHITIOIHECHO
MOJIHOCTBIO: COJIEPKaHUE OTPaXKAeT BCE aCHEKThl, YKa3aHHbIC B 3aJJaHUH, CTUIICBOE 0(OpPMIIEHHE pedr BEIOpaHO
IMpaBHUJIbHO € YYE€TOM LEJIM BBICKa3bIBaHUA U aapecara, CO6J'IIOZ[€HLI TPUHATBIC B A3BIKEC HOPM BCKIJIMBOCTH.

Jloruka mn OpraHu3anus TEKCTa

e  MunumaiabHbli oTBeT - 31-60 nmpoueHToB. Jlornka BrICKa3bIBaHMI HapyIIeHa MOYTH HA BCEM NMPOTHKCHUH
COUYMHEHHUS.

e  M3iokeHHBIH, pacKpbITHIH 0TBeT - 60-69 npoueHTOB. BrickaspiBaHue HEe BCeT/Aa IOTHYHO; HMEIOTCS
HEJIOCTATK! WM OMINOKH B HCIOJIb30BAaHUH CPEACTB JIOTHIECKON CBS3H, MX BBIOOP OTpaHHWYEH; JEJICHNE TEKCTa
Ha a03aI[bl HEJIOTUYHO MJIM OTCYTCTBYET; MMEIOTCSI MHOTOUHUCIICHHBIE OIIMOKHU B (hOpMaTe BhICKA3bIBAHMSL. .

e 3axoHuYeHHbIi MOJHBII 0TBeT - 70-84 mponenTa. BrickazpiBaHNe B OCHOBHOM JIOTHYHO; UMEIOTCS OT/ICIIbHbIC
HEJ0CTaTKU IIPU UCIIOJIb30BaHUU CPEICTB JIOTUYECKOM CBSI3U; UMEIOTCSI OTACIbHbIE HEJOCTATKU IIPU JEJICHUU
TEKCTa Ha a03aIlbl; UMEIOTCS OTACTIbHBIE HapyIIeHUs (hpopMaTa BEICKa3bIBaHUS.

e  OOpa3uoBbIii, IPUMEPHBIIi, 10CTOIHBII Moapaskanus oTBeT - 85-100 npouenToB. Bricka3zpiBaHKE JIOTHYHO;
CpeJ/ICTBA JIOTUUECKOH CBS3U BHIOpPAHBI IPABUIILHO; TEKCT pa3JielieH Ha a03allbl; opMaT BhICKa3bIBaHHs BHIOpaH
MPaBUIIBHO.

Jlekcuka

e MunumaasHbIi oTBeT - 31-60 mpouenToB. benHrIit croBapHEIi 3amac. CI0Ba HE COYETAIOTCS IPYT C APYTOM.
Tect noHsiTeH GpparMeHTapHo.

e  MU3jo0:KeHHBIIl, paACKPBITHII 0TBeT - 60-69 nmpouenToB. Vcrop30BaH HEOMPABIAHHO OTPAHUYCHHBIN
CIIOBapHBIH 3amac; 9acTO BCTPEUAIOTCS HAPYIICHUS B HCIIOIB30BaHUH JIEKCHKH, HEKOTOPBIE U3 KOTOPBIX MOTYT
3aTPYOHATH IOHUMAHUE TEKCTa.

e 3axkoHuYeHHbIi MoJHBIIA 0oTBeT - 70-84 npouenTa. Vcronb3yemblii CIIOBapHBIN 3a1ac COOTBETCTBYET
MIOCTaBJIEHHOH 3a/1a4e, OJJHAKO BCTPEYAIOTCS OT/IEIbHBIE HETOYHOCTH B YIOTPEOICHIH CIIOB IHOO CIIOBAPHBIH
3amnac orpanuueH. Ho nexcrka ucnonb3oBaHa npaBmibHO (3-7 omuooK).

e  OOpa3uoBbIii, MIPUMEPHBIIi, 10CTOHBII Mogpaskanus oTBeT - 85-100 npouenToB. Vcronb3yemblii
CJIOBApHBIN 3ar1ac COOTBETCTBYET ITOCTaBJICHHON 3a/1aue; IIPaKTUUECKH HET HAPYIICHUH B NCTIOIb30BAHUN
nekcuku (1-2 ommokn).

I'pammaruka

e  MunumaybHbIii oTBeT - 31-60 nmpoueHTOB. [ paMmaTHUecKre MpaBmia cepbe3Ho HapyrawTcs (6oaee 10
OIHNOOK).

e  M3io:keHHBIH, pacKpbITHIHA 0TBeT - 60-69 npoueHToB. JI60 YacTO BCTPEUaArOTCs OMIUOKU 3JIEMEHTApHOTO
YPOBHSI, JTMOO OMIMOKKA HEMHOTOYHMCIICHHBI, HO 3aTPYAHSIIOT MOHMMaHHUE TEKCTA.

e 3axoH4YeHHBII MOJHBI oTBeT - 70-84 mpouenTa. MimeeTcs psia rpaMMaTH4ecKUX OIIHOOK, He
3aTPYAHSIOLIMX TOHUMaHKe TekeTa (3-7 ommnboK).

e  OOpa3uoBbIii, NPUMEPHBIIi, T0CTOHHBIN Moapakanus oreeT - 85-100 npouenTtos. Vcnonb3yroTes
rpaMMaTH4YeCKUe CTPYKTYPBI B COOTBETCTBUH C ITOCTABICHHOH 3aaueil. [I[pakTnuecky 0TCYyTCTBYIOT OMIMOKH.
(1-2 ommmnbkwu).



Opdorpadus u nyHkTyanus

e MunumauasHbli oTBeT - 31-60 npouenToB. UMeercs pan opdorpaduuecKix wiIl MyHKTYaIIHOHHBIX OITHOOK,
KOTOpBIE 3HAUYUTEIILHO 3aTPYAHSIIOT IOHUMAaHUE TEKCTA .

e  M3io:keHHBII, pacKpbITHIHA 0TBeT - 60-69 npouenToB. Habmroxatorcs opdorpadpudeckue u
IYHKTYallHOHHBIE OIIHOKH, KOTOPBIE HHOTIa 3aTPYAHSIOT TIOHMMaHUE TEKCTa.

e 3axkoH4YeHHBII MoJHBI oTBeT - 70-84 mponenTa. Vimeercs psin opdorpaduyeckux v MyHKTyallMOHHBIX
oMok, He 3aTPYAHSIIONIMX TOHUMaHKe TekeTa (3-7 ommboK).

®  OO0pa3uoBbIii, IPUMEPHBIi, A0cTOIHBII Mogpa:kanus oTBeT - 85-100 mpouentoB. Opdorpadpuyueckue

OIIMOKY MPAaKTHYECKH OTCYTCTBYIOT. TEKCT pa3eieH Ha NPEIOKCHHsST C IPABIIbHBIM ITYyHKTYaIHOHHBIM
odopmireHrEM.



Illxajga oleHUBAHMS TOKJIAIa, COO0IIEHNSI

Oﬁmaﬂ OLICHKA 32 NOKJAa/l YYUTBIBAET 4 acnekTa: PaCKpbITHE l'IpOﬁ.]'[eMLI, NnmpeacraBjJgcHue
TEeKCTa A0KJIajaa, ero O(l)OpMJIEHI/Ie, a TaK/Ke¢ OTBETHI Ha BOIIPOCHI.

PackpbiTHE IpodJieMbl.

e  MunumauasHbiii oTBeT - 31-60 mpouenToB. [Ipobiema He packpriTa. OTCYTCTBYIOT BBIBOJEL.

e  M3ao:keHHBII, pacKpbITHIiA 0TBeT - 60-69 mpouenTos. [Ipobiema packpsiTa He TOTHOCTEIO. BEIBOAEI HE
ClIeNIaHbl HJIM BBIBOJBI HE 0OOCHOBAHEL.

e 3axoHuYeHHBII MoJHBIA oTBeT - 70-84 mpouenTa. [Ipobiema packpeita. [IpoBeneH aHanu3 mpodiemsl 6e3
MPUBJICUCHHUS TOTIOTHUTENILHOM TuTepaTypbl. He Bce BHIBOABI cienaHbl M1 000CHOBAHBI.

e  OOpa3uoBbIii, IPUMEPHBIIi, 10CTOHHBII Moapaskanus oTBeT - 85-100 mpouentos. [Ipobiema packpsita
noHOCTHIO. [IpoBeieH aHamu3 MpodIeMsbl C IPUBJICUCHUEM JOTIOITHUTEIBHON JINTEPaTyphl. BBIBOJIBI ClIeNaHBblI.

Hpe}ICTaBﬂeHHe JAOKJIajdA.

e  MunumaiabHbli oTBeT - 31-60 nmpouenTos. [Ipencrasnsemas nHpOpMaIHs JIOTHYECKH He cBsi3aHa. He
UCIIOJIb30BaHbI ITPO(ECCHOHATBHBIC TEPMHUHBIL.

e  U3ioxkeHHBI, pacKpbITHIN 0TBeT - 60-69 nmpouenTos. [Ipencransemas nuHpopmanys He
cHCTeMaTH3MpOBaHa U He NociieioBartenbHa. Mcnons3oBan 1-2 npodeccnoHanbHbIX TEPMUHA .

e 3axoHueHHbIi moJHbII 0TBeT - 70-84 mpouenTa. [IpeacraBisemas nudopmanus cucreMaTu3upoBaHa u
nocieioBarenbHa. Mcnone3oBano 6oiee 2-X npodeccHoHaNBHBIX TEPMUHOB.

e  OO0pa3uoBblii, IPUMEPHBIIi, A0CTOIHBII Mogpa:kanus oTBeT - 85-100 mpouenTos. [Ipencrapnsiemas
UH(pOPMALHs CHCTEMaTH3HPOBaHa, OCIIeI0BATENIbHA H JIOTHYECKH cBsi3aHa. Vcrone3oBaHo Goiee 5
npo(ecCHOHATBHBIX TEPMUHOB.

Odopmienue

e MunnmMaabHblii 0TBeT - 31-60 mpounenToB. He ucmnons30Banbl HH)OPMAIIHOHHBIE TEXHOJIOTHH
(PowerPoint). Bosbiie 4 omuboK B ipeacTaBisieMoit HHGOpMAIUH

e U3no0keHHBIH, pacKkpbIThIii oTBeT - 60-69 npouenToB. Vcrnonp3oBanbl HHPOPMAIMOHHBIE TEXHOIOTHH
(PowerPoint) sactiuno. 3-4 ommOKU B peaCcTaBIsieMOit HHG)OPMAIIHH.

e 3akoHYeHHBIH MOJHBIH oTBeT - 70-84 mpouenTa. Vcnons30Banbl HHGOPMAIMOHHBIE TEXHOJIOTHUH
(PowerPoint). He 6ostee 2-x ommbOK B PECTABIIEMOM HH(POPMAIIUH

e OO0pa3uoBbIii, NPUMePHBIii, J0CTOHHBII Moapa:kanus oTBeT - 85-100 npouenTos. Illupoko
UCIOJIb30BaHbl HHPOpMannoHHbie TexHooruu (PowerPoint). OTcyTcTBYIOT OMIMOKH B TIPE/ICTABICHHOM
HHPOpPMATH

OT1BeTHI HA BOIIPOCHI

e  MunumaiabHbli oTBeT - 31-60 npouenToB. Her 0TBETOB Ha BONPOCH! .

e  M3ioxkeHHBIH, pacKpbITHIH 0TBET - 60-69 npoueHTOB. TOJIHKO OTBETHI HA 3JIEMEHTAPHBIE BOIPOCHI

e 3axkoH4YeHHBII MOJHBIA 0TBeT - 70-84 mponenTa. OTBETH HAa BOIPOCH! TIOJIHBIE WIIM YACTUYHO TTOJTHEIE..

e  OOpa3u0BbIii, IPUMEPHBIIi, 10CTOIHBII Moapakanus oreeT - 85-100 npouenToB. OTBETH HA BOIPOCH
TIOJIHBIE C IPUBEJICHUEM NPUMEPOB U HOSICHEHHH.



TEXHOJIOI'MYECKASA KAPTA IO CPC

Jucnunnnasl: MHOCTPpAHHBIN A3BIK

Hamnpasnenue:

Kypc: 1, cemectp 1, kpennToB3 , 32a4eT ¢ OLEHKOH
Kadenpa: UnocTpaHHBIX SI3BIKOB

Hp CIIoaaBaTCIn:

B nmponecce OCBOCHUS JUCHUIIINHBI CTY ACHTBI JOJIZKHBL HpOﬁTH TpHU KOHTPOJIbHBIC TOYKH.

Buabl kouTpoOIS/
¢opmbI KOHTpOJIS

Haoupaembie 6ay151b1

3ayeTHBINA
MHHHMYM

3adyeTHBINA
MaKCUMYM

I'pa¢gux
KOHTPOJIsI
HeJ1eJu
(nara)

Knowle
dge
Manage
ment

Monyis 1

Tekymmit KOHTPOJIb:
[lepeckaz U aHHOTUpOBaHUE
TEKCTOB, YCTHBIE COOOIICHUS
n JIUCKYCCHUH,
rpaMMaTHYECKHE 51
JEKCUYECKUE  YMPaXKHEHUs,
BHEAYIUTOPHOE YTeHHE,
MMOCEIIAEMOCTb U AKTUBHOCTb.

7

13

3ammra MuHU-pedepaTa To
NpCJI0KCHHBIM TCMaM.

10

Perspec
tives on
Science
and
Technol

ogy

Monyinb 2

Texymmit KOHTPOJIb:
[lepeckaz U aHHOTHUpOBaHUE
TEKCTOB, YCTHBIE COOOIICHUS
u JIUCKYCCHUH,
rpaMMaTHYECKHE 4
JEKCUYECKUE  YMPaAXHEHUs,
BHEAYIUTOPHOE YTeHHE,
MOCEIAEMOCTh H AaKTHBHOCTb.

13

3amura TOKJIag0B o
3aJaHHBIM TEMaM

10

Science
in
Everyd
ay Life

Monyns 3

Texymmit KOHTPOJIb:
Ilepeckas u aHHOTHpOBaHHUE
TEKCTOB, YCTHBIE COOOIIEHUS
51 JHUCKYCCHH,
IrpaMMaTH4ECKHE U
JIEKCUYECKHE  YIPaXHEHMUS,
BHEAYIUTOPHOE YTEHUE,
MOCELIAEMOCTh U AKTUBHOCTb.

14

Hammcanne »scce Ha TeMmy
«Software and Data Systems
in Everyday Lifey.

10

Bcero 3a ceMecTp

40

70

IIpoMe:KyTOYHBII KOHTPOJIb (3a4eT ¢

OLIEHKOi1)

20

30

HToroswblii 06aJ11 32 cemecTp

60

100
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