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§E bbicTpoe pacwmnpeHne chepsbl NK
Computing (ICT) sphere fast expansio

boabuine HHBECTUIIMU TOCYAAPCTB U YACTHBIX KOMIIAHU
passutue UKT.

b ICTPO€ IMOABJICHUE U BHCIPCHUEC HOBLIX NMapaaurm,
OHHeHHHﬁ, CTAaHIApPTOB, HHCTPYMEHTOB, IPUKJIATHBIX
HCTEM.

Vast sums of money are invested by governments and
private companies in ICT development.

New paradigms, concepts, standards, tools and
application systems appear and are deployed very
quickly, supplementing and/or replacing each other.
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[FEAN Avueepcndurkauma UKT

ICT diversification

~ ACM Computing Curricula 2005
= 3BM, KOMNNeKCbl, CUCTEMbI U CETU
= UH NHbopmaTuka
= UC NHDOpMaLMOHHbIE CUCTEMbI
= UT MHdopMaUNOHHbIE TEXHOIOMN
= TN TexHonorus paspabotku MO

ACM Computing Curricula 2005
= CE Computer Engineering

= CS Computer Science

= IS Information Systems

= IT Information Technology

= SE Software Engineering
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lewst OBpa3oBaTenbHble ctaHaapTbl UKT

ICT Curricular guidelines

NnoAroToBKYy CNeuuasaucros,
NOCOGHbIX K 4ONITOBPEMEHHOM
podeccnoHanbHoi pa6orte B UKT (3apaua).

AnBepcndUKaLmMs 3HaYMUTENbHO YCIIOXKHSIET pa3paboTKy TaKmx
CTaHAAPTOB.

B Poccun: YMO, A.H. Tepexos, B.A. CyxomnuH, B.B. HUKNTWH,
http://www.apkit.ru

To provide educating the specialists, capable of
long-term professional activity in ICT (the
Task).

The diversification considerably increases both importance and
complexity of adequate curricula models development and
deployment problem.

In USA: Task Forses of ACM, IEEE, AIS, AITP, SIGITE
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m&} Llenb nccnenoBaHus

Purpose of the reseacrh
IEEE/AIS/ACM Joint Task Force on Computing

Curricula. Computing Curricula 200S.
http://www.computer.org/curriculum or

http://www.acm.orqg/education/curricula.html

OTaenbHble CTaHAAPTbI Ang NATH obnacren

Moarorosky no UH, UC, UT, TN uenecoobpasHo
opraHu3oBaTb Ha o6uein 6ase ctaHpgapra 01050 {0|1}
“MNMpuknagHas MmatemMaTtuka u uHcpopmaTuka”

Separate Curricular Guidelines for each of the Area

It is possible (and expedient) to organize efficient
education of specialist for CS, IS, IT, and SE disciplines
in the framework of Russian state educational
standards family “"Applied Mathematics and

Informatics”
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m_w‘%‘ MoTtuBauua ucnonb3osaHus 01050{0| 1}
| Motivation to use family 01050{0]| 1}
Bonbluasi MHepums BbiCLIEN LWKONbI.

C HUS U CTabunM3aumm HOBbIX CTAHAAPTOB HUXeE,
YeM CKOpOCTb n3MeHeHul B UKT.

Heobxoanmo 6bIcTpo pearmpoBaTb Ha aveepcudpukaumio UKT.
MNoTpebHocTb B Poccnn — 40 000 cneunanmcTos 3a 5 ner.

anTupoBaTb CTabu/ibHble LWMPOKO pacnpocTpaHEHHbIe
CTaHAapThbl.

ig inertia of Higher School.

New curricular guidelines introduction and stabilization speed is
lower than the speed of changes in ICT.

It is necessary right now to respond to ICT diversification.
Need in Russia — 40 000 for the 5 on-coming years.

Adjustment of the existing curricular guidelines that are

stable and widely spread in the Universities
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m.;mh%, MoTtuBauusa ucnonb3osaHus 01050{0| 1}

Motivation to use family 01050{0| 1}

f1 K cTaHpapTtaMm UKT:
MBKOCTb, AONTUIM XKXUSHEHHbBIA LK.
[MOCTOSIHHasA 1 nepeMeHHast YacTy.

®OyHAAMEHTANBHOCTb: TEOPUM U METO/bI Pa3paboTKu
CPeACTB pelleHns 3aau.

Requirements to the Curricular Guidelines:
» Flexibility, long life cycle.
» Permanent and variable parts.

» Fundamentality: theories, methods and approaches using to
develop means to solve particular problems.
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m_,m,ﬂfm MoTuBauusa ucnonb3osaHus 01050{0| 1}
' Motivation to use family 01050{0|1}

MaTtemaTuka — ocHoBa UKT:

> 6bICTPOE aHaNUTUYECKOE MbILLSIEHME.

» J1érkoe 0CBOEHUME MHXXEHEPHbIX KOMMNOHEHTOB UKT 1 camoobyueHue.

» Ba)XHOCTb MaTeMaTUKM HEOAHOKPATHO NMoAYepkHyTa B cTaHAapTax ACM.

Hesicen npornos nusepcuuxannu UKT. BeposiTHbIil cueHapmii -
MeHa Mpolecca Ha 00PaTHBIN.

MarteMaTu4ecKH MOAr0OTOBJIEHHBI BhINYyCKHUK Jerdye HaaéT

a0oTy B oTpaciasax, oran4HbIX oT UKT

Mathematics is the basis of ICT:

» Formation of quick, flexible, strict analytical thinking .

» Quicker mastering of ICT engineering components, self-lerning.

» Importance of mathematics is often stressed in the guidelines of ACM.

Forecast of ICT diversification development is not clear. A
scenario is the process will be replaced by a reverse one.

Mathematically educated graduate stands a better chance to
find a job in the fields different from ICT
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gﬁ «06paTHbIN noaxon>
' The “Reverse” approach

BBepneHue MHXXEHEPHbIX KOMIMOHEHT B
MaTeéMaTHN4YeCKHn HOHHOLleHHbIﬁ CTaHAapT.
» ObecneunBaercs hyHAaMEHTa/IbHOCTb 06pa3oBaHuS.

» Mo3BonsieT pewartb 3apavy NyTéM agantauum
CTabMNIbHbIX LUMPOKO pPacnpocTpaHEHHbIX CTaHAAPTOB.

orresponding engineering components are
introduced in a curricular guideline,
providing full-fledged mathematical training.
» Fundamentality of education is provided .

»> Allows to solve the Task by Adjustment of the
existing curricular guidelines that are stable and
widely spread in the Universities
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il «TpuknagHas maTeMaTuka U MHgopmaTuka»
;JE “Applied Mathematics and Informatics”

010500 bakanasp, 4 roaa Bachelor, 4 years
010501 Cneumnanucr, 5 net Specialist, 5 years
010500 Maructp, 2 roga nocne Master of Science,
6akanaBpaTypbl 2 years after
BeegeH B 1993 r., LWMPOKO baccalaureate
pacnpoCcTpaHéH B Accepted at 1993
YHUBEpCcUTeTax and widely
spread in the
Universities
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;m-lm'imi «MpuknagHas MaTeMaTuka u uHopmaTmMka»

“Applied Mathematics and Informatics”
7 314 yacos (hours), 132 Henenu (weeks) 8 cemecTpos (terms)
Bnoku (Blocks):

'yMaHuTapHble, aKoHOMUYeckne 24% Humanitarian, economical

EcrectBeHHO-HayyHble 9% Natural Science
Obwwe matemaTnyeckne  28% General Mathematics

MNpuknagHast Mmatematnuka 16% Applied Mathematics
NKT obwme 12% General Computing
KT anbTepHatuBHble 11% Alternative Computing
Bcero ana UKT 23% Total for Computing
yacos 1700 hours
3a c4éT Bapuauuin 30%, 2190 For account of variations
MaTbiii Kypc YacoB 2148 hours Fifth year
MarucTpatypa 4Yacos 4100 hours Master of Science
[nsa obsizatenbHbIX KypcoB 27% Compulsory courses only
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cepe UKT.

cneuvanusaumm)

NMpeunmMmyuwiecrsa ctaHaapTta 010500
Advanteges of the 010500 standard

1. Matematuyeckas KynbTypa - dyHaameHT koMneteHuun B UKT].
2. [loctaTouHO BpeMeHu ans obs3aTenbHbIX KypcoB no UKT.

L £ A0LIdiD
3. MNMo3BonseT oTpaxaTb B Y4ebHbIX NiaHax TeKyLimMe N3MeHeHUs

provided, which is the ICT competence basis.
2. Sufficient time is provided for obligatory ICT courses.

3. Special and elective discipline range entirely enables the faculties to
reflect current ICT changes in curricula.

4. Standard adjustment to the Task accomplishment can be implemented

due to the new specialization creation. (Procedural simplicity).
5. The standard has proved itself well in Russia. Trained on its basis

4. MpoueaypHas NpocToTa aaanTaumum K peleHnto 3aaaum (HoBble

5. Xopollo anpobmpoBaH. BbICOKOE KaYeCTBO BbIMyCKHUKOB.

1. In the permanent part integral Mathematical Culture formation is

graduates, working in ICT, possess high professional skills
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BpemeHHoOe cpaBHeHue fApep Cb3
Comparison of Bodies of Knowledge Cores
O6wme yactu Common parts

C IS IT SE
CS. Uudopmaruka uc | ur | T
Ne | Tembl yac |dyac |dac | yac
1 | DS. JluckpeTHbIe CTPYKTYPbI 43 43 43 43
2 | PF. OcHOBBI TporpaMMHPOBAHHUS 38 38 38 38
3 | AL. AnropuTtMmsl U Teopust cioxkHoctd | 31 31 0 31
4 | AR. Apxutexrypa O9BM 36 36 3 26
5 | OS. OnepanyoHHbIE CHCTEMbI 18 18 15 18
6 | NC.Cern O5BM 15 15 16 2
7 | PL. SI3bIku nporpaMMHpOBaHUs 23 23 0 23
8 | HC. Untepdeiic yenosexk DBM 8 8 9 8
9 | GV. I'paduka u BU3yanu3anus 3 3 0 0
10 | IS. MHTemIeKTyalbHbIe CHCTEMbI 10 10 0 0
11 | IM. Ynpasnenue unpopmanuei 10 10 8 10
12 | SP. IIpodeccroHan u o0IEecTBO 16 16 11 16
13 | SE. Texnomnorus pazpaborku 10 35 27 0 35
HWroro sexuuii B o6weii yactu fAnep | 286 | 278 | 143 | 250
Without Math. Area DS. be3 maremarudeckoii Temsl DS
Common Lectures. O6mux Jekuuii. | 243 | 235 | 100 | 207
Special Lectures. CnenuajibHbIX Jiekn. | Her | 245 | 181 | 244
Lectures in a Core. Jlexuuii B SIape | 243 | 480 281 451
Time in a special part. Cent. Bpemenu | ner | 980 | 724 | 976

Time in a Core. Yuebnoro Bpemenn B Sape | 972 | 1920 | 1124 | 1804
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BpemeHHoOe cpaBHeHue fApnep Cb3
Comparison of Bodies of Knowledge Cores

CrnennajbHble yacTu Slnep coBokynHocTeil 0a30BbIX 3HAHMI
- Special parts of the Bodies of Knowledge Cores

IT. UndopmalmoHHbIE TEXHONOTHU

SE. TexHonorust pa3paboTki
IPOrpaMMHOr0 06eceueHUst

TEMBbI

TEMBbI

ITF. Ocuoset UT (33)

CMP. Ocuosst KT (172)

HCI. Untepdeiic yenosexk DBM (20) 11 FND. Marematuueckue u 46
TEXHOJIOTHYECKHE OCHOBHI (89)
IM. Ynpasnenue unpopmanueii (34) 26 PREF. IlpakTuka B npodeccun (35) 19
IAS. JTocToBepHOCTb 1 6€30MacHOCTh 21 MAA. MojenipoBaHue U aHaIn3 49
JlaHHBIX (23) 110 (53)
IPT. MnTerpupyonme TeXHOJIOTHH 23 DES. Ilpoekruposanue [10 (45) 28
nporpamMmmuposanus (23)
NET. Cetu OBM (20) 9 VAV. Bepudukauus u npoepka 37
cootserctaus 11O (42)
PT. Texuonoruu miatdopm (14) 0 EVO. Dsomonus [10 (10) 7
SA. AIMHHHCTPHPOBaHUE U 7 PRO. ITpouecc paspa6orku 10 (13) | 10
sKcrutyatanus cucteM (11)
SIA. CucremHasi HHTErpauus u 21 QUA. Kauecrso I10 (16) 16
apxutekTypa (21)
SP. IIpodeccronan u odbuiectso (23) 12 MGT. Ynpasaenue [10 (19) 15
WS. Web cucremsr u rexaomnoruu (21) | 18
Total. AToro | 181 Total. Utoro | 244
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Pe3ynbTatbl cpaBHeHus Aaep Cb3
Results of the Comparison of BK Cores
Cranpapt 6akanaspuata 010500 -> «cTtaHaapT b».

YuebHoe Bpems ctaHaapTa b Ha KT = 1920 . -> b-ukT

3HaHua Sapa UH B ocHoBHOM BXxoasaT B Sapa UC, UT wn TI1.
Obwmit 06bem Aapa UT MeHblue (HeT obnactelt AL, PL, GV, IS ..)
Ecnun paBatb DS B MaTeMaTnyeckoM 6510ke cTaHgapTa b, To:

O61wmn 06éM Bpemenu Aaep C63 UH, UC, UIT n TN

CBOBOAHO PASMELLIAETCA B B-ukT (1920 yacoB)

!
"B standard” term for the phrase “010500 Bachelor standard”

Total study hours extent of B standard for ICT study = 1 920 hours -> B-ICT.
CS Core knowledge are almost entirely included in IS, SE, and IT Cores.

IT Core common Areas extent is less due to absence of AL, PL, GV, IS, SE ...
Giving DS Area in mathematics courses block of B standard:

Total study hours extent of BK Cores of CS, IS, IT, and SE
disciplines is freely accommodated in B-ICT (1920 h.)

SoRuCom 2006
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Mm,ﬂi Pe3ynbtaTtbl cpaBHeHus faep Cb3
Results of the Comparison of BK Cores
OcHoBononaratoulee 3aka4eHue:

aHusa Aapa UHdopmaTtukm — pyHaaMeH-
TanbHble 3HaHUA chepbl UKT B Lenom.

ncumnnuubsl UC, UT u TI — npuknagHbie
ancumninibl UHopMmaTUKu.

DTO 3aK/II0YEeHMe XOPOoLLO cornacyeTtcs ¢ otyetamm ACM

Mainframe conclusion:

CS Core knowledge is basic for ICT sphere in
general.

IS, IT and SE disciplines are applied disciplines
concerning CS.
This conclusion agrees well with last ACM Reports.
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“"”"’"’E Pe3ynbTatbl cpaBHeHuna Aaep Cb3: UH

Results of the Comparison of BK Cores:CS
B pykoBoactBax ACM B y4ebHbi niaH no VIH pekomeHnayeTcst
4, BKOYaTh KaK yrnybnéHHble Kypcbl MaTeMaTUyecknx 6/10KoB
ctaHgapTa b v kypcel gpyrux ero 6510koB

CtaHaapT b MOXXHO cuuTaTh
3KBUBaJZIeHTHbIM pykoBoacTBy ACM no
MUH kak no cogep)aHUIO Tak U no
o6bemMy 3HaHuk no NHdopmaTuke

Mathematical blocks of B standard contain courses, that in ACM
CS guidline are recommended as advanced ones.

Thus B standard can be thought to be ACM
CS guideline equivalent in both content
and extent of CS knowledge.
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%@PEBYHI:TEITH cpasHeHuna AAaep Cb3: UT, UC, TN

Results of the Comparison of BK Cores: IT, IS, SE
WUT - Becb 06beM yuebHOro BpeMeHn NOHOCTbIO pa3MeLLaeTcs B

Bb=UKT + pekomeHayeMas MaTemaTvka + NpoABUHYTbIE KYPCbl.

NUC mn TN - Sapa nonHocTbo pa3mellatotcs B b-UKT.

Pa3meLleHne nonHoro y4ebHoro BpeMeHn B ctaHgapTte b HyXHO

nccnenosarts.

FapaHTUPOBAHHO MOXHO pa3MeCcTUTb NosiHoe ydyebHoe Bpemsi NC

n TN B ctangapte 010501 (cneumnanuct, 5 net obyyeHus)

IT - total IT study are entirely accommodated in B-ICT + math
courses + advanced courses.

IS and SE - Cores are entirely accommodated in B-ICT.

Accommodation of full study time in B standard is subject of
research.

With no doubt full study time of IS and SE can be accommodated
in the 010501 standard (specialist, 5 year study) 18

t0.A. BorosiBneHckui SoRuCom 2006

|t AR@NTauus craHpapTa b ana UH, UT, UCn TN

B standard adaptation for CS, IT, IS, SE
dukcauusa 3 npocgeccuoHanbHbIX 6/10KOB:

[DMaTtemaTnueckoe Aapo
LdAapo UKT
[ CneunanbHblii 610K ANCUNMINHDI
Coaep)<aHue 6/10Kk0B U3BECTHO, HY)XHO YCTaHOBUTDb
B3aMMOCBSAI3M.
Fixation of 3 professional blocks:
[Mathematical Core
[JICT Core
[EdSpecial block of a discipline.

Blocks content is formed, and the task is to develop

rational connections between them.
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mjm,% OnbiT: ctaHAapT b Ha MO MNeTpl'yY

Experience: B standard at Math F of PetrSU
bakanaspatypa c 1993 r, MarucrpaTtypa c 1997 r.

--Yuye6Hbiii nnaH ¢ yuetoMm Computing Curricula 1991.

Bbinyck:

> 6akanaBpoB 269

» cneuunanucros 191

> Marucrtpos 73

MHoOrme MarmcTpbl NOCTyrnasamn B aCliMpaHTypy

Baccalaureate since 1993, Magistracy since 1997

Curriculum using Computing Curricula 1991

» Graduates:

» Bachelors 269

> Specialists 191

> Masters 73

Many Masters of Sciences became posgraduate studentz 0
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_m_,m,% OnbIT: ctaHaapT b Ha M® MeTpl'yY

Experience: B standard at Math F of PetrSU

. TM6KOCTb.

BBeaeHbl Kypchbi:
> BpeneHue B IPOLECCOPDI
» KoMmbloTepHbIe ceTH
» OnepaunuoHHbIe CHCTEMbI
» Texunoaorus paspadorku I1O
» SI3bik npoueccos shell
» OOII B cpenax Java u .NET

Flexubility.

New courses:

» Introduction to Processors
» Computer Networks

> Operating Systems

» Software Engineering

» Shell Language

» OOP in Java and .NET

» Texnoaoruu Web
» I'pynnosoii npoext no TIT

» Web Technologies
» SE Team Project

O6wee siapo yuebHoro Common Curricula Core
ffiaHa c yHUBEPCUTETOM  \ ith the University of
XenbCUHKH Helsinki
0.A. BorosiBneHcKuit SoRuCom 2006 2 1

‘“’h"’ha"' OnbIT: ctaHaapT b Ha M® lMeTpl'yY
Experience: B standard at Math F of PetrSU

Introduction courses:

BBoAHbIE KYpCbl:

P

1% term 2" term

m_m,ﬂm OnbIT: ctaHaapT b Ha M@ lMeTpl'yY

Introduction to ICT Shell Language

Introduction to Processors Introduction to Processors
(Assembly Language) (Assembly Language)

Programming and Algorithms (C Data Structures
Language)

Discrete Mathematics Mathematical Logic

3 term 4" term

Experience: B standard at Math F of PetrSU

Waes BBOAHOM Idea of the Introduction
ocsniefoBaTesSIbHOCTHU: sequence:

MapannenbHoe BBeaeHue B: Parallel introduction into:

> ApxuMTeKTypy npoueccopa > Processor architecture

> fA3bik C » C language

» OC - shell > OS - shell

Combinatorial Algorithms

Combinatorial Algorithms

Data Bases

Operating Systems

Computer Networks

OOP in .NET Environment

OOP in Java Environment

t0.A. BorosiBneHckui
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"""’“"i 3aknouyeHue Conclusion

MpeumyuiecTBa apantauuu cemeincrea 01050{0|1} k
COBpeMeHHOMY cocTosiHuto cchepbl UKT:

npaBneHHoe GOpMUPOBaAHNE MATEMATUYECKON KYNbTYpbl;

— anpobupoBaHHas ABYXCTyneH4aTas cxema “bakanaBp — maructp”;

— rnbkas CTpykTypa, obecneunBatoLlas peakumio Ha U3MEHEHMS;

— nerkas aganTtaumnst K MexayHapoaHbiM TpeboBaHusIM;

— npoueaypHasi NpPocToTa No CPaBHEHMIO C BBEAEHMEM HOBbLIX CTaHAAPTOB.

13-netHuit onbIT M® MeTplY NoATBEPXKAAET HALUW TE3MUCHI.

Advantages of 01050 {0| 1} standard family adjustment approach to
contemporary ICT sphere state:

— directed integral Mathematical Culture formation;

— approved two stage schema Bachelor of Science, Master of Science;

— flexible structure providing easy reaction to ICT changes;

— easy international requirements adjustment;

— procedural simplicity compared to development of new standards;

13 years experience of Mathematical Faculty of Petrozavodsk State University
justifies our theses.
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_m_mﬁm baaromapuoctu
ABTtop npuzHareneH aaMuHuctpauu IletplV B nuie

noisiroe Bpems BosriasisiBiiero Ilerpl'y pexropa B. H.
nenctByroniero pekropa A. B. Boponuna,
opekropa H. C. Py3aHoBo#l u ObIBIIIErO MEPBOro MPOpEeKTOpa
. A. TleunukoBa, nexana B. A. IllectakoBa 3a mMOCTOSHHOE
BHHUMaHUE K MpodjemMaM, paCCMOTPEHHBIM B CTAaThE U
€U3MEHHYI0 MOJACPHKKY.

Hamnucanue stoit ctaThu ObJI0 OBl HEBO3MOXKHO 0€3 KpaiiHe
OJIC3HBIX W 3aMHTEPECOBAHHBIX OOCYKJICHHUH, B KOTOPHIX
ydacTBOBaiu mou kojuieru T. Ananko, O. }O. borosinenckasi,
A. T'. Bapdonomees, B. T. Bnosumeia, A. B. Boponun, A. B.
Uganos, /lxxon Umnanssuno,C. T. Kopxos, 1. XK. Kop3ys, B.
A. Ky3neuos, A. A. [leunukos, B. B. [lonskos, B. A.
[Tonomapes, A. A. Poros, I'. C. Curosues, A. B. Cokonos, B.
B. Crapkos, JI. B. Illeronesa.

Bcem um aBTOp BhIpakaer riyookyro 0J1arogapHocTb
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;"‘"“’"’““‘ Onurpad Motto

. FoopsaTt: “byayT rypun, Méa 1 BUHO —

Bce ycnagbl B pato HaM BKYCUTb Cy>XAeHO”.

MNMoToMy s moBcioAy € NtobMMON 1 C Yaluen, —

Beab B UTOre K TOMYy XXe nNpuaemM BCE paBHO.
Omap Xalam, Pybau

We strive in life so in the end

Paradise attain, to heavens ascend.

It is better our ways amend

This moment now, joyously spend.
Rubaiyat of Omar Khayyam

English translation by Shahriar
Shahriari
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