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CIIUCOK COKpalleHUH

CIIMCOK COKPAIIEHUM

I1O — mporpammHoOe oOecrieueHre

OC — oneparimoHHas cuctema

HIIIT — HeogHOPOAHBIN TyaCCOHOBCKUM MPOIIECC
MHIIO — mozenb HaJe)KHOCTH MPOTPAMMHOT0 00ECTICUCHUS
HIIC — nuHamMuka nporpaMMHBIX CUCTEM

NYC — unpopManmoHHO-yIIPaBIAIOLIas CUCTEMA
UMMU — yenoBeKo-MalIMHHBIA HHTEpdEiC

IITK — nporpaMMHO-TEXHHYECKUN KOMILIEKC

SS — Software System

CAE — Computer-aided engineering

OS — Operation System

NHPP — Non Homogenous Poisson Process
SRGM - Software Reliability Growth Model
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BBEJIEHUE

B mocobum wu3mOKEHBI MaTepHaibl MPAKTUYECKONH dYacTh
yueOHOrO Kypca <3ereHoe TmporpamMmHoe obecnedenue» (Green
Software), moaroToBIeHHOro I MAarMCTPaHTOB B paMKax IIPOEKTa
TEMPUS «Green Computing & Communication» (530270-TEMPUS-
1-2012-1-UK-TEMPUS-JPCRXypc mocBsillieH METOI0JI0rHYSCKUM
U TPaKTHYECKUM BOMPOCAM CO3MAHUS <BEIIEHOT0» IPOTPaMMHOTO
obecrieuenusi. Llenplo Kypca sBIsIeTCS OBNaJeHHE 3HAHUSMH O
COBPEMEHHOM COCTOSTHHH 3€JICHBIX MH()OPMAIIMOHHBIX TEXHOJOTHIA U
o0ecrieueHnH TMPEANOCHUIOK Ui MPAaKTHYECKOTO  YMEHbBIIEHUS
OTpeOIEHNUS SJHEPTUN KOMITBIOTEPHBIMU YCTPOHCTBAMH.

[TocoOue conepxuT omucaHus JabOpaTOpHBIX PadOT U
CEMHHAPOB, B MPUIIOKEHUAX MIPUBENCHBI yaeOHas mporpaMMa Kypca u
METOJIMYECKHE PEKOMEHJAINH 110 CAMOCTOSATEIHPHOMY HW3YYEHHUIO
MaTepHajoB Kypca.

B miepBblIif pa3zaen BKIIOYEHBI 1JaAOOpaTOpPHBIE Pa0OTHI O MOAYITIO
«Monmenn ©W METPUKH 3€IE€HOT0 MPOTPAMMHOTO OOECTIeUSHUS».
Hannbie nabopatopHbie paOOTHI HAINlpPaBIeHbl Ha M3yYCHHUE METOAAM
CPAaBHUTEIBHON OLIEHKH CTEMEHM <3ENEHOCTU» IpOorpamM, a TaKke
METOJINKE W3MepeHUs] abCONIOTHOTO YPOBHS  DIEKTPOIHEPTHH,
OTPeOIIIEMOI TEPCOHATBHBIM KOMITBIOTEPOM.

Bropoii pasgen mocBslleH Ba)KHEWIIEMY CBOMCTBY Bcex
«GeNleHBIX» TMPOTpaMM — WX HAJAEKHOCTH. B pasmene ommcaHsl
nmabopaTopHbIe pabOTHI, B XO/€ BBITOJHEHUS KOTOPBIX MarvCTPaHTHI
Hay4arcsi UCIOJIb30BaTh COBPEMEHHBIC MPOrPAMMHBIE CHUCTEMBI ISt
OLIEHKM MapaMeTpPoOB HAAEKHOCTU IPOrpaMMHOIO oOecriedeHus Ha
OCHOBE JaHHBIX O JMHAMUKE BEISBICHUS Ae(PEKTOB.

Tpetuii pa3aen MOCBSILEH METOIOJIOTHH Pa3pabdOTKH 3€JIEHOr0
MPOTpaMMHOI0 00eCTIeYeHHSI.

UeTBepThlii  pa3fen  TMOCBAIICH  BONpPOCaM  pa3pabOTKH
IKOJIOTHYECKUX YeITOBEKO-MaITHHHBIX nHTepdeiicos
WHPOPMALMOHHO-YIIPABIAIOIIMX CHCTEM. B pasgene omucaHbl
nabopaTopHele  pabOTBl M MPAaKTUYECKHE 3aHATHUS, KOTOPHIC
HallpaBJICHbl HA U3YYEHUE HOBBIX NOKojJeHui UMU, MeTonoB OLIeHKU
TaKoro CBOMCTBa sKoyiornyeckux UMM, kak 0e30MacHOCTh, a TaKKe
MeTOoAMKe BbIOOpa Haubomee sKojoruyeckoro npororuna YMMU.
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Pucynku, Tabauusl U ¢opmynsl ans ynoOCTBa HyMEpYIOTCS B
npeaenax Kaxaon 1adopaTopHOi paboTHI.

KHura mnpenHasHavyeHa il MarucTpaHTOB HM  aCIUPAHTOB
YHHBEPCHUTETOB, OOYYAIOIIUXCS IO HAMPABJICHHSIM KOMITLIOTEPHBIX
HayK, KOMIBIOTEPHOH W MPOrpaMMHON WH)XEHEPWH, NMPH U3yYCHUU
METOAOB U CPEICTB Pa3pabOTKH <GeJEeHBIX», 3HEProd((HeKTUBHBIX
CHCTEM YIPABJICHUS CIOKHBIMU TEXHOJIOTHYECKUMH ¥ TEXHUISCKHUMHU
00BEKTaMH, a TaKKe MOXKET OBbITh IOJIe3Ha Ui IpernojaBaTelcH,
BEAYIIMX 3aHATHU [0 COOTBETCTBYIOLINM KypCaM.

ITocoGue moAroTOBIEHO 3aBeAYIOMIM Kadeapoil TEOPETUIECKIX
OCHOB M 0Omei »IeKTpoTeXHUKH OIecCKOro HaIMOHAIBHOTO

MOJIUTEXHUIECKOTO YHHUBEPCHUTETA J.T.H., npodeccopom
Maesckum 1. A. (pasmen 1), k.T.H., gomeHtom Maesckoit E. FO.
(pasmen 2), CTapIIuM IperogaBaTeIeM Iloubacckoro

roCyZIapCTBEHHOI0 TeXHHUYecKoro yHueepcurera Kpusnoseim A. 1O.
(pazmen 3), n.1.H., mpodeccopom XapueHnko B. C., K.T.H., cTapumum
nperniogaBarenieM OpexoBoit  A. A. (pasmen 4). Bseaenue u
[Ipunoxenue A moarotosiens! B. C. Xapuenko, /. A. MaeBckum u
A. 1O. KpusnoseiM, Ilpunoxenne b — E.}). Maesckoit. OOmiee
penaktupoBanue mposeneHo B. C. Xapuenko u J[. A. MaeBcKkuM.
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Bukimageno marepiany MpakTHYHOI YaCTUHH HABYAIBHOTO KypCy
«Benene mporpamue 3abesneuenns (Green Software)swiarorosienoro
JUIs MarictpaHTiB B pamkax mnpoekty TEMPUS «Green Computing &
Communication» (530270-TEMPUS-1-2012-1-UK-TEMPUS-JPCR).

Kypc mpucBsdeHHi METONOJOTIYHUM Ta MPAKTHYHUM MUTAHHIM
CTBOPEHHS <BEJICHOT0» IPOrpaMHOro 3ade3nedeHHs. MeTo Kypey €
OBOJIOJIIHHS 3HAHHSMH IIPO CYYacHUH CTaH 3eNeHUX iH(popMaIiitHux
TEXHOJIOTIH Ta 3a0e3MeUeHHs ePeayMOB Ul IIPAKTUYHOTO 3MEHIICHHS
CIOKMBAHHS €HEPTii KOMIT'FOTEPHUMH MPHCTPOSMH.

[IpakTH4Ha YacTHHA KypCY CKJIAIaeThCcsl 3 BOCBMH Ja0OpPaTOPHHUX
poOIT Ta ceMiHApCHKOro 3aHATTA.  [IpakTHKyM CHOpSAMOBAaHO Ha
BUPOOJICHHSI Y CTYACHTIB HAaBUYOK CTBOPEHHS TAaKOTO MPOTPaMHOTO
3a0e3MeyeHHs, IPU BUKOHAHHI SIKOTO PiBEHb CHIOKMBAHHS €EKTPUIHOT
eHeprii 00YMCIIIOBAaIbHUM MPUCTPOEM € MiHIManbHUM. HaBoauThces
HaBYaJbHA NporpamMa Kypcy, MepeliK 3aluTaHb Ta JiTepaTypHUX
JOKepen sl CAaMOCTIMHOTO BUBYEHHST MaTepiany Kypcy.

Jnist MaricTpaHTIB i acmipaHTiB YHIBEpCHUTETIB, sIKi HABUAIOTHCA 32
HampsiMaMd KOMITIOTEPHHX HayK, KOMITIOTEPHOI Ta MpOrpamMHOl
iH)KeHepii, MpyU BUBYEHHI METOAIB 1 3ac00iB MporpaMHoi iHkeHepii, a
TaKOX JIJIsl BUKJIAJIA4iB TUCIMILIIH 32 BiAMOBITHUMH HANIPSIMaMHU.

bi6n. — 99 naiimenyBanb,pucyskiB — 41, Tabmumns — 10
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Abstract

ABSTRACT

UDC 004:504(045)

Green Software. Practical workshop. / D.A. Maevsky,
E. J. Maevskaja, A. A. Orechova, A. Y. Kryvtsov, V. S. Kharchenko. -
Ed. Kharchenko V. S. and Maevsky D. A. — Kharkiv: National
Aerospace University «<KhAl». —2015. — 161 ¢

ISBN

The material practical part of the course "Green Software», for
undergraduates trained under the project TEMPUS «Green Computing
& Communication» (530270-TEMPUS-1-2012-1-UK-TEMPUS-
JPCR).

The course is devoted to methodological and practical problems
of creating "green" software. The aim of the course is mastery of
knowledge about the current state of green IT and software
prerequisites for practical reduction of energy consumption of
computer devices.

The practical part of the course consists of eight laboratory work
and one seminars. The workshop aims to develop students' skills of
creating such software, the performance of which the level of
electricity consumption is minimal computing device. An educational
program of the course, a list of questions and literature for self-study
course material.

For university undergraduates and graduate students who study in
areas of computer science, computer and software engineering, the
study of methods and tools for software engineering, as well as for
teachers in chosen disciplines.

Ref. — 99 items, figures — 41, tables — 10
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IIpunoxenne A. YueGHast mporpamma

I[MPUJIOXXEHUE A. YYEGHA ITPOI'PAMMA
DESCRIPTION OF THE MODULE

TITLE OF THE MODULE Code
Green Software PhD7
Teacher(s) Department

Coordinating: Prof. D. A. Maevsky,

Prof V. S. Kharchenko Computer intellectua

Others: Dr. E. J. Maevskaya, PhD students E. S_ystems and network

Maevskaya, A. Yu. Kryvtsov, Dr A. A. Orekhova

o

Study cycle Level of the module Type of the module
PhD B Full-time tuition
Form of delivery Duration Language(s)
Full-time tuition 1sem Russian / English

Prerequisites

Prerequisites: Co-requisites (if
Mathematic analysis, basic knowledge of modern necessary):
computer systems and information technologjes,
principles and methods of system analysis

Credits of Total student Contact hours Individual work
the module workload hours
3 90 46 44

Aim of the module (course unit): competences foreseen by the study
program

The aim of module is to create a knowledge base on modern state of
Information Technologies and to provide prerequisites for prag
decreasing of energy consumption by computer devices by way of cr
the Green Software. Application of acquired knowledge: syjq
programming, programming mobile applications, energy managemen
study also expands the current research on software engineeri

Green
tical
pating
tem

t The

g by

combining green technology and holistic approach to creating Treen

software in the context of all software life cycle.
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Learning outcomes of module Teaching/learning | Assessment
(course unit) methods methods
At the end of course, the successftiptera.cwe Iectures_,
- ) earning in| Module
student will be able to: . :
laboratories, Evaluation
1. Perform assessment of greenness o Ti . .
ust-in-Time Questionnairg
software .
Teaching
Interactive lectures,
2. Select the best software on thkearning in| Module
basis of electric power that [slaboratories, Evaluation

consumed during its execution

Just-in-Time
Teaching

Questionnairg

3. Perform an assessment of th

absolute level of consumption
electric energy

Interactive lectures,

) earning in

Time Teaching

laboratories, Just-in-

Module
Evaluation
Questionnairg

4. To carry out the measurement
electrical energy that is consum
computer

Interactive lectures,
dfearning in
pdaboratories,

Just-in-Time

Teaching

Module
Evaluation
Questionnairg

5. Choose a software environment

for the most effective
implementation of the develope

Interactive lectures,
earning in
Jaboratories,

Module
Evaluation

Just-in-Time Questionnairg
software .
Teaching
6. Apply the basic principles CfILnterapt|ve Iectureg, Modul
effective green programming earning in} Module
laboratories, Evaluation
Just-in-Time Questionnairg
Teaching
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Time and tasks

Contact work hours for individual
work
=< =10
» x| o Q|=
Themes IS S i 2 % g
S| || 2 =
2| 2|gle|lg| 8|S
3| o|a| 8|88 8|S
a40|n|a|lala |9 =
MP7.1 Models and metrics of green software
1. Introduction in Green Softwar@ 2| 2|1.6. How ca
1.1. The purpose and tasks of the Software
course. become
1.2. What is Software? “green”?
1.3. Software as an artificial
system.
1.4. The main functions of
Software.
1.5. Two directions of Software
influence on power and resourc¢es
2. Influence of software on 2 2 41 21|2.4. The effe
internal and external computing of  “progran
resources bloat” and it
2.1. The concept of internal negative
(system) resources. consequencey
2.2. Software influence on syst
resource consumption.
2.3. Algorithm optimization as
opposition means to bloat effeft
3. “Shades of green” — system p2 2 4|2 |3.4. Examplg
software reliability metrics. of the use (
3.1. The need to use metrics metrics
3.2. Types of metrics
3.3. Metrics code
4. Unresolved problems of Greg 2| 414/5. The nee
Software and the prospects of the for Gree
researches Programming
4.1. The need for standardization method
of Green Software. development.
4.2. The problems of quality 4.6.The

139



IIpunoxenne A. YueGHast mporpamma

standard development.

4.3. The problem accurate
reliability estimation and the
ways of its solution.

4.4. The problem of Software
attribution.

problem of th
external attad
on Softwar
opposition an
the ways of if
solution

MP7.2 Methods of relial

ble

and sustainal

ble

software

5. Traditional approach to the
Problem. Software Reliability
instrumental tools overview.
5.1. The concept of Software
reliability.

5.2. Defects as the factor of
reliability decreases.

5.3. The conceptfdhe secondar
defects and their accounting
problem.

5.4. The necessity of accuracy
increases in estimating the
reliability.

5.5. Software Reliability
instrumental Tools

2

4

5.6. Modern

methods and
technologies g
the reliability
simulation and
estimation

—

6. Software System Dynamics
@ new approach to the Softwar
reliability.

6.1. Basic concepts of the theo
of the dynamics of software
systems.

6.2. The concept of a flow of

primary and secondary defects|

6.3. The basic equations of the
dynamics of software systems
and solutions.

6.4. Modeling of flow defects

D

ry

7. Sustainable software from th
point of view of Software Syste
Dynamics.

7.1. The concept of Software
stability.

7.2. The types of external impa
and their consequences.

€2

7.3. The way
of externg
impact parryin
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MM7.3 Methods of development green software

8. Development cycle of green| 2 214184 Model o
software software |
8.1 Development stages cycle
8.2 Requirements analysis
8.3 Design of green software
9 Building of green software | 2 2 41495
9.1 Algorithmic optimization Effectiveness
9.2 Source code optimization of datg
9.3 Idle efficiency structures
9.4 Context awareness
10. Compile of green software | 2 2 4| 41(10.4 Compilin
10.1 Optimization in compilers interpreted
10.2 Green techniques for languages
compilers
10.3 Green compilers
11. Testing of green software | 2 2(411.4  Doubl
11.1 Compiling and coding and triple V
efficiency testing model fo
11.2 Design efficiency testing testing ~ an
11.3 Requirements analysis verification
efficiency testin

MM7.4 Development of ecological human-machine interface
12. Green human-machine 2 2 2 64126 Qualit
interfaces of critical information model of HMI
and control systems
12.1 The basic principles of
designing HMI
12.2 Quality model and basic
properties of green HMI
12.3 Metrics for assessment
green HMI
12.4 The process of metric
assessment HMI
12.5 Tools for assessing green
HMI
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13 Methods of safety assessmeaf | 2 2 6|4 |13.6 Choosin

green human-machine interfaces the prototyp

13.1 Methodology for safety of HMI

assessing critical systems

13.2 Methods of risk analysis.

13.3 Choosing and adapting risk

analysis methods for safety

assessment HMI

13.4 Combination of methods

13.5 The tools of risk analy:

Total 26 4 16| |46/44 90
AesEEsmEn | WEigtin Deadlines Assessment criteria

strategy %

Lecture 10 7,14 185% — 100% Outstanding wof

activity, showing a full grasp of all t

including questions answered.

fulfilling 70% — 84% Perfect or near perf

special self- answers to a high proportion of

tasks questions answered. There should

g

thorough understanding
appreciation of the material.

60% —69% A very good knowledge
much of the important materi
possibly exellent in places, but with
limited account of some significa
topics.

50% —59% There should be a gq
grasp of several important topics,
with only a limited understanding
ability in places. There may
significant omissions.

45% — 49% Studentwill show som
relevant knowledge of some of

issues involved, but with a good gr|
of only a minority of the materi
Some topics may be answered
but others will be either omitted
incorrect.

40% — 44% There should be so
work of some merit There may be
few topics answered partly or th
may be scattered or perfunct

142



IIpunoxenne A. YueGHast mporpamma

knowledge across a larger rar

20% — 39% There should
substantial deficiencies, or no answ
across large parts of the topics set
with a little relevant and ceoec
material in places.

0% —19% Very little or nothing that
correct and relevai

Learning
laboratories

i

30

7,14

85% —100% An outstanding piece
work,  superbly  organised ang
presented, excellent achievement

the objectives, evidence of onigi|

thought.
70% — 84% Students will show
thorough understanding g

appreciation of the material, produg
work without significant error
omission. Objectives achieved w
Excellent organization and
presentation.

60% — 69% Students will show a al
understanding of the issues invol
and the work should be well writt
and well organized Good wor
towards the objectives.

The exercise should show evide
that the student has thought about
topic and has not simply reprodu
standard solutions or arguments.

50% —59% The work should shq
evidence that the student has
reasonable understanding of the b
material. There may be some sign
weakness, but overall the grasp of
topic should be sound. T
presentation and organization shq
be reasonably clear, and the objecf
should at least be partially achieved

45% —49% Students will show sof
appreciation of the issues involv
The exercise will indicate a ba
understanding of the topic, but will |
have gone beyond this, anceth ma
well be signs of confusion about m

[

uld

complex material. There should be
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work towards the laboratory wd
objectives.

40% — 44% There should be so
work towards the laboratory wd
objectives, but significant issues
likely to be neglectedind there will b
little or no appreciation of t
complexity of the problem.

20% —39% The work may contg
some correct and relevant material,
most issues are neglected or

covered incorrectly. There should
some signs of appreciation of

laboratory work requirements.

0% —19% Very little or nothing that
correct and relevant and no

appreciation of the laboratory wq
requirement:

Vocabulary —Part 1
Fundamental terms

IModule 60 8,16 |The score corresponds to
Evaluation percentage of correct answers to
Quest test questions
Year of . .NO. of :rliﬁfiﬁgm
Author . Title periodical or| _ ." . X
issue Printing house
volume . .
or internet link
Compulsory literature
MP7.1 Models and metrics of green software
Kern E., Dick (2013 | Green Software and Zurich ; [ETH]
IM., Naumann Green Software
S., Guldner A. Engineering —
Johann T. Definitions,
Measurements, and
Quality Aspects
1993 ISO/IEC 2382- http://webstore.ars
1:1993, Informatio i.org/RecordDetail.
technology L aspx?sku=I1SO%4F
IEC%202382-

1:1993&sourcekely
word=_inurl:webs
ore.ansi.org%23in

c

rl:sku%3Diso&so
rce:google&adgr1
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up=iso13&gclid=d
Lz-
kaDjzcUCFeXVcd
odpxYAog
Clarke R. A., |2010 |Cyberwar. The Ne Ecco:
Knake R. K Threat to Nation HarperCollins
Security and What
Do About It
2011 |ISO/IEC http://www.
25010:2011. standards.ru/dog
Systems and ument/4580604|a
software Quality SpXx
Requirements and
Evaluation
(SQuaRE) — System
and software quality
models.
Burrows S., S2007 |Source cod Melbourne,
Tahaghoghi authorship Australia. .
attribution using n- RMIT University
grams

MP7.2 Methods of reliable and sustainable software
D.A. Maevsky, 2011 |Software reliabilityVol.8. — Nughttp://www.gnede

=)

Igor A. What is it? 4(31). ko-
Ushakov forum.org/Journal
Ludmila f\l 2013/042013/RTA

Shapa _4 2013-07.pdf

[Maevsky, D. A2013 |A New Approach tNe 8166 Berlin : Springe
Software Reliability

-

Lyu M. R. 1996 | Handbook of New York:
Software Reliability McGraw-Hill
Engineering Company
H. Okamura, 712013 [SRATS:  Softwar|No. 32 IEEE 24th
Dohi reliability assessme| International
too on spreadshe gy?posmm on
(Experience report) Rgliz\;vtﬁlri(tay
Engineering
(ISSRE
Jatain, A2014 | Metrics and modelsNo. 19 International
IMehta, Y. for Software Conference on
Reliability: A Issues and
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systematic review Challenges it
Intelligent
Computing
Techniques
(ICICT)
MM7.3 Methods of development green software
Vyacheslav |2014 | Green IT- National
Kharchenko Engineering. In 2 Aerospace
Volumes University KhAl
Kharkiv, Ukraing
M.F. 2002 |Integrating green [Vol. 56,Ne 1 [Annual Qualit
McDonald into an existing Congress
management systel
Performing a
“green” gap analysis.
M. Dick, J|2013 |Green software 2nd Internationg
Drangmeister,E engineering with \Workshop on
Kern, S agile methods Green and
Nauman! Sustainable
Software

(GREENS 201:

B. Steigerwalg
A. Agrawal

2011

Developing Green
Software

http://software.intd
|.com/sites/
default/files/m/0/6
7/8/1/37258-
developing_green
software.pdf

S. Murugesan
G. R.

2012

Harnessing  Greg¢
IT: Principles ad

Wiley

Gangadharan Practices
D. Bicknell  |2011 |8 ways to make your http://www.compyt
software applicatior erweekly.com/blog
more energy s/greentech/
efficient
F. Fakhar, B. [2012 |Software level gregVol. 1, Ne4  Journal of Cloud
éaved,l R(-) computing for larg Xgn;%%%gg:
asool, O. \% ,
IMalik, K. scale systems Systems and
Zulfigar Applications
J. Visser. 2012 Green Software http://staff.sciencd.
uva.nl/~delaat/ne
s/2012-03-

—

23/slides_visser.p(q
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MM?7.4 Development of ecological human-machine interface

in the loop: practici

human machir
interface  principle
for safe comput

controlled systems

Vyacheslav |2014 | Green IT- National
Kharchenko Engineering. In 2 Aerospace
Volumes University KhAI
Kharkiv, Ukraing
Orekhova A. | 2014 | Human-machine Proceeding
interface quality 10th IEEH
assessment International
techniques: Green Conference dn
and safety issues Digital
Technologies
“DT 2014”
2011 |ISO/IEC 25010:201 http://www.iso.org
Systems and IS0
software engineerin home/sore/catalogy
— Systems and ue_tc.htr
software Quality
Requirements and
Evaluation
(SQuaRE)
2010 |ISO/IEC 9241- http://www.iso.org
210:2010: l/iso/catalogue_ddt
Ergonomics of ail.htm?csnumbe
human-system =52075
interaction — Part
210: Human-centred
design for interactiyv
systems
Andrew Rae |2011 |Helping the operatj Vol. 86.|Proceeding SC$

'07 Proceedingq
of the twelfth
Australian
workshop on
Safety critical
systems and
software and
safety-related
programmable
systems

147



IIpunoxenne A. YueGHast mporpamma

Orekhova A.

2014

The Cooperative
Human-Machine
Interfaces for Cloud
Based Advanced
Driver Assistance
Systems: Dynamic
Analysis and
Assurance of
Vehicle Safety

Proceedings
IEEE EastWes|
Design & Tes
Symposium
(EWDTS’2014)
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MP7.2 Methods of reliable and sustainable software
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P, Liang Y. Virtual Testing fo International
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Software Securi
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MM7.3 Methods of development green software

\W. Fornaciari{1988 |Power estimation ofVol. 6/2 [EEE Trans. d
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[MPUJIOXXEHUE b. METOJAMYECKUE PEKOMEH/IALIUU 1O
CAMOCTOSTEJIbHOU PABOTE

HosicHeHust K y4eOHOil mporpamme

CaMocTosiTenpbHYI0 pabOTy Hax IUCHUIUTHHOW  <«3ejeHoe
nporpamMMHoe obecrieueHue» («Green Softwaresx)ienyer HaunHaTh ¢
U3ydeHUs] y4eOHOW MporpamMMbl, KOTOpas MpPUBEJACHA B JaHHOM
[TpunoxeHun. Jta mporpaMmma BKIFOYAET CIISIYIONIHE YIEMEHTHI.

O0beKT H3YYCHHUHA — 3CJTICHBIC I/IH(l)OpMaI_II/IOHHBIC TCXHOJIOT KU

IIpeamer wu3ydyeHMss — MNOPEANOCHUIKA JJISI TPAKTHYECKOTO
YMEHBIIIEHHUS TOTPEOICHHUS YHEPTHUH KOMITHIOTEPHBIMH YCTPOMCTBAMHU.

Tpeﬁonamm K HCXOAHBIM 3HAHMSAM H HaBbIKaM, KOTOpPbIC
He00X0AMMO MMETh nepea Ha4ajioM M3yYeHMsI:

— bazoBbie 3HaHHWS B 00JIACTH COBPEMEHHBIX KOMIIBIOTCPHBIX
CHUCTEM U WH()OPMAITMOHHBIX TEXHOJIOT .

— MaremaTtuuecKkuil aHaIu3.

— IIpuHUUMOBI U METOJIBI CUCTEMHOI'O aHAIU3A.

Hean0 wu3ydYeHHs: JAUCHUILUIMHBI  SIBJISIETCH  ITOJyYCHHE
TEOPETUYECCKUX 3HAHUIN M MPAKTUICCKUX YMEHUH B 00JIACTH CO3/IaHHS
SHeprocOeperaroIero U HajeKHOro MPOrPaMMHOTO 00eCTieUeHHS

B pe3yabTare ee n3yueHusi 00yuyaeMple J10LKHbI HAYYUTHCS

—  aHaIM3MPOBaTh M CHHTE3UPOBATh MH(OpPMAIIHIO,

— 3ajJaBaTh W OTBEYATh HA IOCTABJICHHBIC BOIMPOCHI, MBICIHUTH
KpPEaTuBHO U KPUTHIECKH,

— MPeANPUHHMATH UCCIIEAOBATEIbCKUE JNCHCTBHUS U OLICHUBATH
MOJTydyaeMble Pe3yJbTaThl C WCIOIb30BAHHEM KAYECTBCHHBIX U
KOJIMUYECTBEHHBIX MMOKa3aTeNeH;

— ¢QopmymmupoBaTh  MpakTHYECKHWE  pEIIeHHS  MpoodiieMm,
3p(GEKTUBHO HCIONB30BAaTh BpEMs M JOCTYIHBIE pECypChl JUIs
JOCTYDKEHHUS TeNIeH JUCITUTLUIHHEI;

— JIEMOHCTPHPOBATH TrUOKOCTb, aIalITUPYEMOCTb,
CaMOMOTHBAIIMIO ¥ HHUITUATUBY, YMCHUE BBIPA3UTh CBOE MHEHHUE.
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— COBEpIIEHCTBOBAaTh U Pa3BHBATh CBON HHTCIUICKTyaJbHBIA W
OOIICKYIbTYPHBIH YPOBEHB;

— TMpPOSBIATH CHOCOOHOCTH K CaMOCTOSITEILHOMY OOYYCHHIO
HOBBIM METOJIaM HCCJICJIOBaHMsI, K M3MCHCHUIO HAYYHOTO W HAy4YHO-
MIPOU3BOJICTBEHHOTO npod st cBOCH npodeccruoHaIbHOM
e TeNFHOCTH,

— TMPUMEHSTHh TCPCICKTUBHBIC METOABI HCCICIOBAaHUA U
pelieHrsT TPOoPEeCCHOHALHBIX 3a/lad HAa OCHOBE 3HAHUS MHPOBBIX
TEHJICHIIMY Pa3BUTHS BBIYUCIUTEIIEHON TEXHUKH U HH()OPMAIIMOHHBIX
TEXHOJIOTHIA

B pe3yjJabTare H3Y4YCHUS TUCHUIIMHBI CTYACHTHI JT0JIKHbI.

1) Teoperuueckast COCTaBIISIOIIAS;

— BbINOJHATH OIEHKH CTEMEHH 3€JCHOCTH MPOrPaMMHOTO
obecrieueHus

— BbINoJHATH OIGHKH aOCONIOTHOTO YPOBHSA MOTPeOIeHuUs
JNIEKTPUIECKOM dHEpTHU

— DBbINONHATE OIEHKH JKOJOTHMYECKHMX YEJO0BEKO-MAaIINHHBIX
nHTepelicoB

2) Tlo3HaBaTeabHAs COCTABIISIOIIAS:

— O3HaKOMJICHHE C W3MEPECHUSMH DJIEKTPHUECKONW DHEPTHUH,
KOTOpast MOTPeOIIIETCS KOMITLIOTEPOM

— Bribop mporpammHO#l cpempl s Hambosiee d(DPeKTUBHOM
peanm3anuy pa3paboTaHHOTO MPOTPAMMHOI0 00eCIICUEHUS

— O3HakOMJICHHE C  XapaKTepUCTHUKAMH U  METPUKaMHU
AKOJIOTHYECKUX UYEIOBEKO-MAIIMHHBIX HHTEP(HEHCOB

3) [IpakTHuecKkas COCTABISIONIA:

— VYMeHue BBIOMpATH JIy4Iliee MPOTPAMMHOE OOCCIICUCHHE Ha
OCHOBE JJICKTPUYECKOW MOIIHOCTH, KOTOpas TMOTpeOseTcs B
MIPOIIECCE €0 BHIMOIHEHUS

— IlpumeHeHre OCHOBHBIX MPUHIHUIIOB 3 (EKTUBHOTO 3€JIEHOTO
MIPOrPaMMHUPOBAHUS

— VYwmenme  BeIOMpaTh  MPOTOTHUN  YEIOBEKO-MAIIHMHHOTO
nHTepdelica Ha OCHOBE CBONMCTB AKOJIOTHIHOCTH.
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— IIpoBoautsk aHamu3 6€30MaCHOCTH SKOJIOTHUYECKOTO YETIOBEKO-
MalIMHHOTO UHTEpdeiica.

CTpyKTypa M cojepxkaHue MoayJieil. J[McuMIiiHA BKIIOYAET
TPH MOJYJIS:

MP7.1.0cHoBBI pa3padoTKH 3eJIeHOr0 MPOrPaMMHOT0
olecreyeHnst

JleKIIMOHHBIA KypC

Tema 1. BBemenme B 3elleHOE MporpaMMHOE OOecIieueHue.
O6bmas xapaktepucThka Kypca. Llens u 3agaun kypca. Yto Takoe
nporpaMmMHoe obecreuenne? IlporpamMmmHOoe obecneueHne Kak
UCKyccTBeHHast cucteMa. OcHOBHBIE (QYHKIMH IPOTPaMMHOTO
obecrreuenus. Kak mporpamMMmHOe oOecriedeHHe MOXKET CTaTh
"3enenpiM”? J[Ba HanpaBiIeHUs BIMUSHUS TPOTPaMMHOTO 00eCTIeYEeHUS
Ha SHEPTHUIO U PECYPCHI.

Tema 2. BnusHue mporpaMMHOTO oOecrieUeHUs] Ha BHYTPEHHUE
U BHEIIHHUE PECYPCHI BBIYUCIUTEIBHBIX CUCTEM.

Konnenmus BHyTpeHHUX pecypcoB. [IporpammHoe obOecniedeHue
W BIWSHHE Ha TOTpeOJeHHE CHCTEMHBIX pPECypcoB. ANTOPHTM
ONTUMU3AIUHU KaK MPOTUBOIEHCTBHIE A3 (HEKTy pa3ayBaHusl.

Tema 3. MeETpPUKH <«OTTEHKOB 3€JICHOIO» B IMPOTrPAMMHOM
obecrniedeHun .

HeoOxomuMocTh  WCIIONIB30BAaHUS METPUK. BHIBI METpPUHK.
Metpuku nporpaMMHOT0 KOJa.

Tema 4. Hepemennsle TpoOJIeMBl B 3€JICHOM IPOTPaMMHOM
00eCTIeYeHNH 1 TTYTH UX PEIICHUS.

Heo0XxoauMocTh  cTaHmapTH3alMKM  3€JCHOT0  IPOTrPaMMHOTO
obecnieuenus. [IpoOnembl pa3pabOTKM CTaHgapTa KadecTBa. TodHas
OIIEHKAa HAJEeKHOCTU. TpobiemMa u myTtH ee pemeHus. [IpoGmema
aTpUOYIIUU POTPAMMHOTO 00ECIICUCHUSI.

JlabopaTopHbie padoThI

Pabota 1. Mcrionb30BaHue METPUICCKUAX OIEHOK JJIS CPaBHEHUS
CTEIIEHH <3BEJIEHOCTH» IporpaMm (2 Jaca).
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LIGJ'II:IO pa6OTI>I SABJIACTCA CPAaBHCHUC IBYX WU OOJIBIIIETO YHCTIA
nmporpaMm 10 KpPUTCPUIO CTCIICHU UX <GCJICHOCTU». Crernenn
3CJICHOCTU  OIPEACIACTCA Ha OCHOBAaHHMHM METPHK  <OTTCHKOB
3€JICHOr0», KOTOPBIC U3JIOKEHBI B JICKITUN 2.

PaGora 2. DKcrepuMeHTaTbHBIE UCCIIe0BaHUS
SHEPIOIOTPEOIEHNS TIEPCOHATBHOT0 KOMIIbIoTepa (2 vaca)

Orta naboparopHas paboTa 3aKIOYaeTCs B  H3MEPEHUH
a0COJTIOTHOTO YPOBHS TMOTPEOJICHUSA DISKTPUUCSCKOW SHEPTUU TPH
BBIMIOJIHEHUH ~ PA3JIHUYHBIX IPOrpaMM. M3MepeHHue BBIMOIHACTCS
npubopom PM- 231.

MP7.2 MeToabl HAIE’KHOTO ¥ YCTOHYHBOTO POrpaMMHOTO
odecreyeHus

JleKIIMOHHBIA KypC

Tema 1. TpamuouoHHBIA MOXXOM K TIpoOieMe HaJaeKHOCTH
nporpaMMHoro obecreueHus. O030p HHCTPYMEHTAIIBHBIX CPENICTB
OIICHKY HaJIS)KHOCTH.

OCHOBHbBIE TOHSTHSI HaJIEKHOCTH. MOJIE HAJASKHOCTH U HX
ABOMIOITHMSA. JIOCTOMHCTBA W HEAOCTATKH Mojenei. O0mue mpoodireMbl
COBPEMEHHOW TEOPUHM HANEHKHOCTH. MHCTpyMEHTalbHBIC CPEICTBA
OIICHKH HaJIe)KHOCTH.

Tema 2. Teopust AUHAMHKHM IPOTPAMMHBIX CHCTEM KaK HOBBIH
noaxox K HagesxkHoctu 110

OCHOBHBIE KOHLCMUUUA TEOPUU JUHAMUKH IPOTPAMMHBIX
cucteMm. [loHSTHE TOTOKOB MEpPBUYHBIX M BTOPUYHBIX J1e(EKTOB.
OcCHOBHBIE ypaBHEHHsI JAWHAMHUKMA TPOTPAMMHBIX CHCTEM M HX
penienre. MojenupoBaHue MOTOKOB 1e(DEKTOB.

Tema 3. VYcToHuuBOCTH MPOrpaMMHBIX CHCTEM B CBETE TEOPHUH
TUHAMHAKH.

OO0mue TOHATUS YCTOHYMBOCTH. YCJIOBHUS YCTOWYMBOCTH
MPOTPAaMMHBIX CUCTEM.
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JlabopaTopHbIe padoThI

Pabdora 3. MogenupoBaHie HAIASKHOCTH B MPOrPAMMHOM
cucreme SRATS (2 gac).

Uzyuenne wunTepdeiica u mpaktuueckod pabotel B SRATS.
IToaroToBKa U BBOJ HCXOMHBIX JaHHBIX. MIHTEpIIpeTalus pe3yabTaToB

Pabdora 4. MogenupoBaHue HaAEKHOCTH B MPOrPaMMHOM
cucreme SOTIS (2 gac).

Wzyuenne wunrtepdelica m mnpaktuueckoir padoter B SOTIS.
[lonroroBka W BBOJX WCXOJHBIX JaHHBIX. HHTEepBanbl B psgax
HACXOIHBIX NaHHBbIX. VIHTepBanbHBIA aHAIU3 HaAeKHOCTU. M3ydeHue
MPOIIECCOB B MPOTPaMMHON CHCTEME Ha OCHOBE pE3YJIbTaTOB
WHTEPBAJIBHOTO aHaJIH3a

MP7.3 MeTtoabl pa3padoTKH 3€JI€HOr0 MPOrPaMMHOI0
obecneyeHust

JleKIIMOHHBIA KypC

Tema 1. Hukn pa3paboTKH  3€JIEHOr0  MPOrPaMMHOTO
o0ecrieyeHusl.

Oranbl  pa3paboOTKH  3€JIEeHOr0 MPOrPaMMHOTO  O0ecledeHUs.
AHanu3 TpeOOBaHMH K 3€JIEHOMY MPOTPaMMHOMY OOECIECUCHHIO.
[TpoexkTrpoBaHKe 3€ICHOTO MPOrPAMMHOT0 00ECTICUCHHSL.

Tema 2. [TocTpoeHue 3eJ€HOr0 MIPOrPaMMHOI0 00eCIICUCHHE.
Anropurmuueckass ontumuzanus. OnTUMH3AIMS  HUCXOIHOTO
kojna. 3 PeKkTHBHOCTE TTpocTosi. KOHTEKCTHAS 3aBUCHMOCTb.

Tema 3. KoMOuisiims 3eJ1€HOr0 MporpaMMHOI0 00€CIICYeHHUSL
OntuMuzanuss B KOMIOWIATOpaX. J3€JNEHbIE TEXHUKH  JUIsS
KOMITWJIAITOPOB. 3€JI€HBIE KOMIUISTOPBIL.

Tema 4. TecTupoBaHHE 3€JICHOTO MPOTPAMMHOTO 00ECIICUCHUSL

TectupoBanne >PPEKTHBHOCTH KOMIWISAIUN M TIOCTPOCHHUS.
TectupoBanne 3(Q(PEKTHBHOCTH TPOSKTUpOBaHUS. TecTupoBaHue
3¢ PeKTHBHOCTH aHaIM3a TPEOOBAHUH.
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JlabopaTopHbIe padoThI

PaGora 5. BuusHue ONTHMMH3AMK [POTPAMMHOIO KoJa C
NpUMEHEHHE  CTAaTHYECKOr0 aHajiW3a Ha  DHEPromnorpebieHue
ImporpaMMHoro obecredenus (2 gaca).

M3ydeHre METO0B OLICHKH DHEPronoTpeOIeH s MPOrPaMMHOTO
obecnieuenust. Mi3yueHne METO0B ONTHMH3ALUK IPOrPAMMHOI0 KOJIa
C MOMOIIIBI0 METOIOB CTATHYECKOTO aHAJIN3a.

PabGorta 6. BiusiHue si3plka MPOrpaMMHPOBAHKS W KOMITHISTOpA
JUISL pealli3aliy aJrOPUTMOB Ha SHEPrornoTpedIeHre MPOrpaMMHOTO
obecreyenus (2 gaca).

W3ydenne BIWsHHE BBHIOOpPA SI3bIKA POrPAMMHPOBAHUS M
KOMITHJIITOpA Ha SHEPronorpedIeHrne MporpaMMHOTo 00eCICUeHUS.

MP7.4.Pa3pa6oTKa 3KOJOrHYeCKUX YeJI0BeKO-MAITHHHBIX
uHTepdeiicoB

JleKIIMOHHBIA KypC

Tema 1. DxoJoruveckwe 4YeEIOBEKO-MAIIMHHBIC HWHTEPQEHCHI
KPUTHYECKUX MH(POPMAIIMOHHO-YTIPABIISIONINX CHCTEM

Hogeie IIOKOJICHUS UMU. OcHoBHBIE NPUHLINIIBI
npoektupoBanuss UMMH. ITlonstue skonornuecknx UYMMU. Mogens
Ka4yecTBa U OCHOBHBIE CBOMCTBaA skojornueckux YMU. Metpuku as
oneHku skonornyeckux YMMU. IIpouecc metpuueckoit onenku YMMU.
HNucTpyMeHTanbHbIE CPEACTBA OLUEHKH IKOJIornyeckux YMU.

Tema 2. MeTonsl oreHHBaHHsA O€30IACHOCTH DKOJOIMYECKHX
YEeJI0BEKO-MAaITHHHBIX HHTEPGhEHCOB

MeTO0NIOTHN  OLIEHKH O€30MaCHOCTH KPUTHYCCKHUX CHCTEM.
Knaccudukamus MeTof0B puck-aHanusa. Beibop u ajganranus
METOJOB  pHCK-aHaNW3a JJsi OMIEeHKHW OezomacHocTH UMM,
[loBEIIeHWE KadecTBa OKCIIEPTH3a 3a CYET KOMIUICKCHPOBAHWS
MeToA0B. THCTpyMeHTanbHbIE CPEICTBA PUCK-aHATN3A.

JlaGopaTopHblie padoThI

Padora 7. Onenka  (yHKIMOHANBHOH  Oe3o0macHOCTH
9KOJIOTHUECKUX YeIOBEKO-MAalIMHHBIX MHTEP()EHCOB Ha OCHOBE PHCK-
aHanu3a (2 gaca).
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Nzydenue uHCTpyMeHTanmbHOTO cpeactBa RAE u npakrtuyeckas
paboTa 1O TPOBEICHUIO pHUCK-aHAIM3a YEJIOBEKO-MAIIMHHOTO
nHTepdelica MporpaMMHO-TEXHHUECKOT0 KoMIuiekca. lloaroroska
oT4eTa 1Mo Oe30MacHOCTH.

Pabora 8. Beibop nmpoToTHmna 4enoBeKo-MalllmHHOTO HHTepdeiica
Ha OCHOBE MOJIENIN SKOJOrnyHOCTH (2 4aca).

W3y4yenne wunHCTpyMeHTanbHOro cpeactea MetricCalculator u
MpakTUieckas padoTa Mo MpPOBEACHUIO MPOIEAYPHl BEIOOpa Hanboee
skonoruueckoro npororuna YMMU. TloaroroBka mpoduis KadecTsa.
MHorokputepuaibHblii  aHanu3 mporoTunos UMM, CocraBieHue
OTYeTa 0 Ka4eCTBY.

MeToabl OLIEHKH

Ox3amen (100 %). [To oxonwyanuu Kypca mpoBogurcs 90-
MHHYTHBIA 3K3aMEH.

OT4YeTHOCTDL IO AUCHUIIVIMHE BKJIIIOYACT OTYCTHI IO KaXXOOMY
BUAY NPAKTUYCCKOI'O 3aHATHA, a TAKIKE 3K3aMCH, KOTOpI:IfI BKJIIO4YacT
THUITIOBBIC BOIIPOCHI M 3aJa4H.

IToaroroBka K 3aHATHSIM U IK3aMEHy

[Ipu moAroToBKe K JIaOOPATOPHBIM 3aHATHIM CIEAYET 00paTUTh
BHHMAaHHE Ha YsSCHEHHE eIl U 3a/1a4 (yIeOHBIX MM TEOPETUUCCKUX,
MPAKTHYECKUX M UCCIICOBATEIbCKUX) U 3HAHHIA, KOTOPbIC HY)KHBI IS
vX BbINOMHEHMs. [Ipy BBINOTHEHMM pPa3pa0OTOK M HCCIICIOBaHUN
HEOOXOJIMMO CTPOT'O PYKOBOJICTBOBATHCS OMHCAHUEM W TOMBITATHCS
HANTH OTBETHI HA BOMPOCHI, MPHUBEJICHHBIC B KOHIIE Ka)XIIOW PabOTHI.
Oco0oe BHUMaHHE CIEAYeT YACIUTh (POPMYIMPOBKE BBHIBOJOB IO
pe3ynbraTaM ucciefoBaHuil mpu  odopmieHum ordera. [lpu
CaMOCTOSTENFHON TIOATOTOBKE K JIA0OpAaTOpPHBIM paboTaM Ba)KHO
MPaBWIBHO CIUIAHUPOBATh KaK CBOK WHIUBHIYaJbHYIO, TaK H
KOJUICKTUBHYIO paboTy, OpraHM30BaTh OTOOP U aHATIN3 HEOOXOIUMON
JUTEPATypHl, MOJATOTOBKY K OTBETaM Ha BOMPOCHI, NMPUBEICHHBIC B
KaxaoMm pasgene. Crnemyer oOpaTWTh BHHMAaHHE Ha BOIPOCHI,
BBIHECCHHBIC HA CAMOCTOSTEIILHOE U3YYCHUE, KOTOPHIC IPUBOISTCS B
MPOrpaMMe U YTOUHSIOTCS MPEINO/IaBaTeIIeM.
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IlepeyeHb BONPOCOB, BHIHOCHMBIX HA CAMOCTOSITEJILHYIO padoTy

1. Kakwe BBl 3HaeTe ONpeneiCHUs i1 TCPMHUHOB
«[Iporpammuoe obecneucHue» u «l[IporpamMmma»?

2. Uro sBiusieTcss OCHOBHOW (yHKIHMEH MNpOrpaMMHOTO
obOecrnieueHus?

3. MoryT a1 UCXOIHBIH KOJ| MPOTPaMMbI U €€ WUCIOTHICMBIN
KOJI CYMTATHCS PA3HBIMU TIPOrpaMMaMu’?

4. MoxeT 1M NporpaMMHOE OOecTedeHHe HEMOCPEeICTBEHHO
BIIUATh HAa DHEPronoTpeOICHUE KOMITBIOTEpPA M €ro Mepu()epHitHBIX
YCTPOUCTB?

5. HazoBuTe Tpynmbl TEXHUYECKUX CPEICTB, pAOOTAIONIHMX MO
ynpaBieHHEM POTrPaMMHOTO 00eCIeUeHHsL.

6. Tlouemy 3eneHoOe MPOrpaMMHOE OOECIIEUeHUE JOKHO OBITh
CBOOOJHO OT IIPOTPAMMHBIX 1e(PEKTOB?

7. Uro sBusercs TriaBHBIM (GaKkTOPOM (YHKIIMOHUPOBAHUS
MPOTPaMMHBIX CUCTEM KPUTUYECKOTO Ha3HAUCHUS?

8. HazoBuTe u3BecTHbIE BaM KuOepaTakd Ha MpPOrpaMMHOE
obecrnieueHne KPUTHYECKOH HHPPACTPYKTYPHI.

9. Yo Takoe «YCTOWYMBOE MPOrpaMMHOE 0OeCTIeUeHUE» ?

10. Kakum TpeOOBaHHSAM JIOIDKHO VJIOBIETBOPSTH 3elICHOE
MIpOrpaMMHOe oOeceYeHre?

11. TlepeunciuTe BO3MOXXHBIC HANpaBICHUS WCCICIOBAaHUI B
00J1aCTH 3€JIEHOT0 TIPOTPAMMHOT0 O0ECIICUCHISL

12. Jlaiire ompeneneHue IMOHATHIO «KadecTBO IMPOrPaMMHOIO
o0ecreyeHus».

13. Yro Takoe MOJEINb KauecTBa?

14. Hazosute OCHOBHBIE XapaKTEePUCTHKH KadecTBa
nporpaMMHOro obecrieueHusi coriacHo cranmapty ISO/IEC 25010-
2011.

15. 3adeM HyXHbI METPUKH KOTTCHKOB 3€JICHOT0»?

16. TlompoOyiiTe CaMOCTOSITENBEHO MPEIIOKUTh HAOOp METPHK
JUISL OLIGHKHU «CTETNEHHU 3EJIEHOCTH» MPOTPaMMHOI0 00ecIieYeHUsl.

17. UYro Takoe «oddeKT pa3ayBaHus MPOTPaMM»?

18. HazoBute OCHOBHBIC HANpaBJICHUS WHXCHEPUU 3EIICHOTO
MPOTPaMMHOT0 00eCTIeYeHHSI.

19. Ilouemy 3eneHoe mporpaMMHOe obOecrieueHHe 00s3aTeIbHO
JIOJDKHO OBITh HAJICHKHBIM?
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20. B yemM Bbl BUAWTEC HEIOCTATKH COBPEMEHHOH TEOpUH
HaJISKHOCTU TIPOrPaMMHOr0 00eCTieueHus?

21. Kak Bpl pgymaere, SBISeTcs JH MPOLECC BBISBICHUS
neeKToB B IMPOTrPaMMHOM OOECIICUCHHNH CIyYalHBIM IIPOIECCOM?
Jlns oTBeTa Ha OSTOT BONPOC BCIIOMHHTE OCHOBHBIC MNPU3HAKU
CIly4alHOro mpouecca.

22. HazoBuTe OCHOBHBIC HAMPABICHUS UCCIICAOBAHUI B 00JIaCTH
Ha/IKHOCTHU 3€JIEHOTO MPOrPaMMHOT0 00EeCTICUEeHUSL.

23. YTt0 Takoe yCTOHYMBOCTH MPOrPAMMHOr0 0OecreueHus?

24. Kakue BbI 3HaeTe MyTH JOCTHIKCHUS YCTOWYHMBON pabOTHI
porpaMm?

25. Yo Takoe aTpuOyLHs MPOrPaMMHOI0 00ECTIEYeHUS?

26. Ha xakux cpeiacTBax M TEXHOJNOTUsX  Oasupyercs
COBPEMEHHBIN Y€JI0BEKO-MALIUHHBINA HHTEpEc?

27. Kakumu CBOWCTBaMH JOJDKEH 00JaJaTh SKOJIOTHYCCKHUIt
uHTEpQeic Noab30BaATENS?

28. Uem oTinyaercs MOAXOA K IPOCKTHPOBAHHIO YEIOBEKO-
MAIIMHHBIX WHTEP(ENiCOB, OPUCHTHPOBAHHBIA Ha IIOJIb30BATEIsl OT
MOJX0/1a, OPHEHTUPOBAHHOTO HA YeIOBeKa?

29. Tlouemy okomormueckue UYMUM B aBTOMOOMIIBHBIX
MH()OPMALMOHHBIX CHCTEMax IIO3BOJIIOT IIOBBICHTH O€30IaCHOCTH
IBIDKEHUA?

30. Yro Takoe KOHTEKCTHO-3aBHCHMas agamnTanus uHTepderica
M 3a CYET Yero OHa JOCTHTaeTCs?

31. Kakue Bompochl BO3HMKAIOT mpu paspaborke UMW s
MOJJIEP)KKH KOTHUTHBHOM JiesaTebHOCTH onieparopa MY C?

32. B dem cyts merononorun SafetyCaseBo3moxHo u ee
NPUMEHEeHNEe JUII HHTeP(EHCOB MOIb30BaTENA?

33. Uro moHMMaeTcs MOA  TEPMHHOM  <UMMEPCHBHBIN
unTepderc»?

34. BueM COCTOUT Ues KOTHUTHBHOMN rpaduku?

35. Mojenb KU3HEHHOTO IHKJIa IPOrPAMMHOTO 00ECTICUeHHSI.

36. DdheKkTUBHOCTD CTPYKTYp JaHHBIX.

37. Kommunsiys HHTEpIPETHPYEMBIX SI3BIKOB.

38. [lBoitHas u TpoitHas V-Momenb JUIS TECTUPOBAHUS U
BepUUKAIIUY.
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