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TexHonorns

NMporpammuas ~ Software
MHXeHepusa engineering

R

nPorpaMMmMpoOBaHuA

IIporpaMmMHast HHKEeHepPHsi:
«BK1H0UAem COB0KYRHOCMb HABbIK0B, UHCMPY MEHMAAbHBIX cpedcma
U Memodos, npedHA3HAUEHHLIX 0151 CO30aHUSI KaAUeCMBEeHHO020
npozpammHozo obecneueHu s »



TexHonorns

IIporpamMmMHast HH)KeHepHS:

«...paspabomka KpynHolx (macuimaOHbIX, MHO20KOMNOHEHNIHbIX,
MHOZ20YPOBHEBLIX, PA3HOMEX0A0ZUUHbIX...) cucmem, 0o0avwum
K011eKmueom pasHvlX (no (PYHKUUOHAALHBLIM O00SA3AHHOCMAM, RO
MECHIONOA0NCEHUIO, N0  JAUUHOCHMHBIM  XAPAKMEPUCMUKaM...)
Arodel, npedHA3HAUEHHLIX 045 IKCnayamauuu u modepHu3auuu
(macwmabuposanus, uHmezpauuu, NOBLIUEHUSI  «Copma U
Kauecmea») 8 meueHuu 0aume1bH020 nepuoda epe MeHu

paspabomka = anaau3 + npoeKmuposarue +
npozpammuposarnue (Koduposanue) +
mecmuposearue + omaadka



JTanbl Pa3BUTUA

Tpn 6a30BbIX KOHCTPYKUWK, 1966, beM n Akobn
co+0, 1968, InnkcTpa
CTpyKTypa
MoOyNnbHOCTb

OOBbEeKTHOCTb



/IHHOBATUKA

NMHHOBAaTWKa - 3TO0 06/1aCTb 3HAHUM O CYLLHOCTW
WHHOBALIMOHHOWN [OesATesIbHOCTW, ee opraHu3aunum wu
ynpaB/ieHnun MHHOBALMOHHbLIMU npoLeccamm,

obecneymBawWMMN TpaHCHOPMALUNIO HOBbIX 3HaHUW B
BocTpeboBaHHble 06WECTBOM HOBLUECTBaA KaK Ha
KOMMEpPYeCcKon ocHoBe (KoMMepunannsaunga pesysbTaToB
HaY4YHO-TEXHNYECKON N TBOPYECKOWN OeATeNIbHOCTHN), TaK U
HekoMMep4deckon Basze (Hanpumep, WHHOBaUUW B
coumnanbHou cepe).



/IHHOBATUKA

Kak cYuUTalT ucciepoBaTtenn, CcBoe  Ha3BaHue -
«MHHOBATUKa» - cdopmMmmnpoBasa Ha 6asze TepMUHa
innovation (MHHOBaLns, HOBOBBeLEeHNE), KOTOpoe B XX B.
BBeJ1 B Hay4dHoe obpauieHne aBCTPUNCKUN SDKOHOMUCT
N.A.lUymneTep.

TepMuH «MHHOBaATUKa>» B POCCUNCKOW Hay4YHOW
niTepaTtype BCTpeyaeTcd C cepeaunHbl 1980-x. B C.-
[leTepbypre non pykoBoacTBOM npodeccopa B.Tl.
KosiocoBa  npoBOAMSINCL  WUCCiegoBaHUA  MpoLueccoB
nepexoga OT [JIAHOBONM 3SKOHOMUKU K PbIHOYHOMY
PErynpoBaHuio, KoTopble o0603Ha4YaMCb TEPMUHOM
KUHXUHUPUHI», [lapannenbHO MeXaHWU3Mbl YyrnpaBJiIeHUS
NWHHOBALIMAMMN B COLIMAJIbHO-OKOHOMUYECKUX cCcuctemMax
nccnepnosanncb B [ocymapCTBEeHHOM  yHUBepcUTeTe
ynpaBneHud, roe no mHuumatmee A.l.[lopwHeBa B 1990
bbl1a co3aHa Kadenpa yrnpaBJsieHUsS NHHOBALIMSAMW.
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NMHHOBaTuKa (2012)

GOK ;gl({ WHHOBAaTWKa B NPOrpamMMHOI UHXeHepuK

MIMMW - B Hayano

trpo.is-isea.ru/course/view.php?id=17

WMHHOBaTHKaA B NpOrpaMMHONA MHXeHepuK. Bel ncnonesyete ... UMW, moodle
YuyacTHukW. Obwee. Tema 1. Tema 2. Tema 3. Tema 4. Tema 5. Tema 6. Tema 7 ...

Kypc: M. MHHoOBaTMKa B NpOrpaMmMHON MHXXEeHEepPUK
trpo.is-isea.ru/course/view_ php7id=17 &topic=2

WHHOBaTHKa B NporpaMMHON MHXeHepHUK. Bul ucnonk3yeTe rocTeson aocTyn |
Bxog). MNyTe Kk cTpankue. Oomon; [ = Kypcer; / = Nekupn; [ = UMW, MNponyctuts ...

EWC - PacnucaHue

www.irgups.ruleis/rasp/index.php?action=prepod&pid=22

24 gHe 2012 — exeHenensHo. YicnnTens. MIHHoBaTUKa B NPOrpaMmMHOA MHXEHEPUKH
(Nekuws). 0-417 NKA-11-1-1 NIX-11-1-2 ApBatckui E.B. exeHenensHo ...

CHMBMPCKAA AKAJEMWA NMPABA, SKOHOMWKH U ...
www.sibacademia.ru/articles_75-title-ingenerno_technologicheskii_i...
ObbeguHAeT MX OQHO CNOBO «MH¥EHepWA» (MCXOOHO OT Nat. ingenium ...
MH(OpMaTUKa, MHHOBaTHKa, NPOrpaMMHan MHXEHEPUA, TexHochepHan
besonacHocTb.




;l Hﬂe Kc WHHOBATWKa B NPOrPaMMHOIA 1t

Hawnack | B HaldeHHoM | | B pKyTcke GO-\_ xglt‘ WHHOBATWKA B NPOrpamvMHOI HXEHEPUK “
41 TeIC. OTEETOE

+You Search Images Maps Play YouTube HNews Gmail Drive Calendar More ~

™ Kypc: M. MHHoBaTUMKa B Npol Weh Images Maps Shopping Maore ~ Search tools
MHHOBATUKA B MPOrpamMMHO MHXeHe| —
elab.pro » coursefview.php?id=17 About 85,300 result d
M

M. MHHOBAaTUKA B Nporpamm
MpUHLMNEI MHHOBATUKK B NMPpOrpamMmmHe
WHXeHepuu. CTPaTerk KOHCTRYWpOBak
elab.pro » mod/pagefview.php?id=545

NHXeHepuAa NporpamMmMHoro o|

MporpamMmHas MHMeHepusa  OCHOBh

NHxeHepuA NporpaMmHoro oSecnede;

OWCUKMNAMHHOMD, M3AMEPUMOrD NOOX00a K
oOecneqeHKA, a TakKe MCCNeqoBaHMo 3
ru.wikipedia.org » wiki/lH#XeHepWuAa_npad

...I'IDD[bECCDD, PYKOBOAWUTENL O
WMHHoBaTtHKa 3D: MocydapcTEo. Hayka.
WNHXeHepUuK 1 NONYYET NPaKTUHeCcKUiA
CE0G0AHGIA NPOrPaMMHBIR MPOOyKT.
it-education.ru » 2011/section/7&/index.h

BeefleHe B NPOrpaMMHYIO UK

Pasmep: 0.68 Mb.; Torga W 3aroBopuaun a
3T0 Ha3bIBaNoCh B POCCUM) Kak 0 HEKOT
WHXeHepUA: HasHaYeHWe, OCHOBHbIE N[
do.gendocs.ru » docs/index-104434 htm

JlekUWK No ynpasneHWo Nporp:

Bce 370 HeoGXogMMD 3HATE W YMETE MPK
NPOEKTAMMW, 0 KOTOPOM Mbl SyAem rogop
WNHXeHepHUK, N TO BCNOMOraTensHas,
citforum.ru » Software Engineering

Axkagemua BAlr'Y | MporpammH

OBnacTe NpodecCcMoOHaNEHOR dedTenk

elab.pro/coursefview.php?id=17 - Translate this page
WMW. ¥YuacTHukn. O6ee. Tema 1. Tema 2. Tema 3. Tema 4. Tema 5. Tema 6. Tema 7.
Tema 8. Tema 9. Tema 10. TOW - TOuXM - ABC - MHpoCetn - CCCYEL ...

Kypc: M. MTHHOBATWUKA B NPOrpamMmMHO MHMeHEPUWH - B Hauano

elab pro/coursefview. php?id=17 &section=4 - Translate this page

WHHOBATHKA B NPOTPaMMHOA MHXEHepUM. Brl UCcnonk3yeTe rocTeeol goctyn (Bxog).
MyTe K cTpaHuue. B Hauano; / &= Kypcel, / &= Mekunn; / = WVNK; / = Tema 4 ...

Kypc: M. MIHHOBATWMKA B NPOrpaMMHON MHXeHepWHX - B Ha4ano

elab pro/coursefview.php?id=17 &topic=4 - Translate this page

WHHOEBATHKA B NPOTPaMMHOA MHXEHepUK. Brl UCnonk3yeTe rocTeEol goctyn (Bxog).
MyTe K cTpaHuue. B Hauano; / = Kypcel; / &= Mekunl; /= VMWL NponycTiTe ...

Open Source: YpokK 404 NPOrpaMmMHOl MHXXEHepWK - Mo 09, 2011 ...
WWAW.0SP . IrUos/2011/09/13011560/ - Translate this page

MporpamMHOR HHMEHEPHH £CTh YEMY NOYUNTECA Yy CMO, HANPUMER OTKPBITEIM
WHHOBALWAM, ... OTKPEITEIE HHHOBALMMW NPeEPaTUANCE B «CEATOR Mpaanks ...

EINC - PacnucaHue

wwawirgups rufeisirasp/index . php?action.. pid... - Translate this page

Pacnucadne aBToMATUYMECKH CTPOWTCA NO faHHBIM 3NeKTPOHHOA cucTemsl ¥YMY Ha
25.12.2012 10:10:45. Mo rpynnam yrkasute nogrpynny. ATCy-09-1 (ouHoe ...

HXEHEDHO -TEXHOADTMHECKMA MHCTUTYT - AK3ASMUS
www.sibacademia.rufarticles_75-title-ingenerno_te... - Translate this page

OELedWHART MK OAHO CNOBO «MHXEHEPHA= (MCXO4HO OT NAT. iINGenium ... MHpoOpMAaTHER,
WHHOBATUKA, NPOrPaMMHan WHXeHepHA, TeXHoo(pepHan 6e30NacHoCTh.

$roC BMO (2 nokonerns) - JenapTameHT NpodieccMoHansHoro ...
uop.ifmo.rufstat/21/4gos_vpo.htm - Translate this page

v MHCPOPMaTHER (CKAaYatk); 231000 NMporpamMmmMHan MH¥eHepHA (Ckadare) ... 221700
CTaHfapTMsalna n MeTponora (ckadats); 222000 MHHOBaTHKA (CKaYaTk) ...

MporpamMmHan MHXeHepua - Yueba.py
www.Lcheba rufvuz/5827/ .. fspec-447619 html - Translate this page




/IHHOBATUKA

MHHOBAUMOHHAA peATeNbHOCTb — [eATesIbHOCTb,
HanpaBJiIeHHAss Ha CcOo3JaHue «nojf KJItoY» MPon3BOACTBA
HOBbIX UJIN HEOOCTAaloLWMX TOBaApPOB (ycnyr).

MHHOBaUMA — npoL,ecc MHHOBALUWMOHHOW OEeATEeNIbHOCTH.
UMuTerpupywowiaa (KoMnsekcHas) MWHHOBaUuuMAa —
MHHOBaUWSA, peanm3yemMass 3a CYeT WNCMNOoJIb30BaHUA
onTUMasnbHOro Habopa (KoMnaekca) paHee HaKOMJEHHbIX
N TMPOBEPEHHbLIX B MUPOBOWN TMPAKTUKE [OOCTUXKEHUN
(3HaHWMWM, TexHonorumn, obopyposaHunda). WNHTerpupyroLuimne
MHHoBaunm obecnevymBatoT Haumbonee >3PpdhekTUBHOE
BJIOXKEHNE CpeACcTB B NPOU3BOACTBEHHYIO OEATENIbHOCTb.
OTANYNTENBHON 0COBEHHOCTbIO NHTErpupytoLmnx
NMHHOBALIMA SABNHAETCA MNPOUCXOXAeHne OT noTpebHocTn
pblHKa M BbIObOp, a He pa3paboTKa Hay4YHO-TEXHUYECKUX
cpencts onga mx peannsaunmn. WNHppacTpykKTypa 004
OCYLLECTB/IEHNSA UHTErpupyrowmnx MHHOBALIMA OMMPaeTCH
Ha YYEeHbIX-OPraHmM3aTopoB, pyKoBoAUTENen NPOeKTOB.



/IHHOBATUKA

NMHHOBaTUKa = N3o0bpeTeHne + BHeapeHune
+ JkcnayaTtauunsa / lcnonb3oBaHue

innovative e i \
software , ) creative .
team N\ software ~__ evaluation —
: =~ developer /

=

‘innovative software
process
 “incorporating

/ creativity tools and
] techniques

innovative software
product

knowledge community,
social network

infrastructure development, technology and market trends

.'j.



ONOUT S, WN -

8 NMPNHUWNTTIOB MHHOBATUKW

. CMmoTpeTb B byayuiee.

. [MoBbIWaTb obpa3oBaHMe.

. OnpepennTb HanpasaeHne NHHOBALUW.

. YnydwaTb npouecc pa3paboTku.

. [loBbIlWaTb N30bpeTaTesnlbHOCTL.

. YMeTb paboTaTb B KOMaHae.

. Co3paBaTb CBOM HapaboOTKW.

. 3HaTb CBOU OOCTOUHCTBA N HEOOCTATKN B MHHOBaALUSX.

1.Keep your head up

2.Grow your knowledge community
3.Target your product’s innovation profile
4.Shape your own process

5.Develop your personal creativity

6.Be a super-team-worker

7.Bring your toolbox

8.Know when you are (not) innovative



C. A. Opaos
TEXHOAOTHMM PASPABOTKM TEXHONOIWA PASPAEOTHH B.B. ianacs

MPOrPAMMHOIO MPOrPAMMHOIO Ll
OBECITEMEHMA OEBECMEYEHMS KAYECTBO

3-e uzganue IMPOI'PAMMHBIX
CPEICTB

METOTNYTECTEE PEROMERTALER

YNPEANEHWD A CTEGM

. B.B. NUNAEE
APXUTEKTYPA PASPABOTKA

NPOTPAMMHOIO OBECNEMEHHA n PO rPA M M H 0 ro TEXHWKO-

HA NPAKTHKE 3KOHOMMWYECKOE
2-E W3OAHWE OBECHELIEHMH OBOCHOBAHME
MPOEKTOB
CNOXHBIX
MPOrPAMMHBbIX
CPE[CTB

1 BACCTIMEMERTS EBREE 11. KOHCTAHTAFH, /1. IOKBYA e

1’ J Motand - T4

“ﬁm o o | E;;n :



ALpec canTa

YyebHble MaTepuanbl, 3a4aHUA
(ona poctyna 3 gomMa, Ha 3aHATUAX)
http://elab.pro/


http://elab.pro/

Hanbosniee BaxHble nsobpeteHns

Nop MHHOBauus
1837 Software (AHannTnyeckas mawwmHa babbunaxa)
(1834-
1841)

1845/ bynea anrebpa
1847

1936-37 MawwuHa TeropuHra

1945 Stored program
XpaHuMble nporpamMmbl

1945 Hypertext
[MnepTekcT

1951 Subroutines
dyHkumu / MNpouenypeol

1952 Assemblers



Hanbosniee BaxHble nsobpeteHns

Nop MHHOBauus

1952 Compilers
KomnunaTtopsl

1954 Practically Compiling Human-like Notation (FORTRAN)

Komnunumpyembin yutaembin A3bIK
1955 Stack Principle

Crexk
1957 Time-sharing

PacnpeneneHne BpeMeHun

1958- List Processing (LISP)
1960
A3blk 06paboTkM CNNCKOB
1959- Vendor-Independent Exchange Standards for Software (COBOL and
1960 ASCII)

HesaBuncumbie ot npounssogutenen ctaHgaptel ansa MO



Hanbonee Ba)kHble n3obpetTeHuns

Nop, MHHOBauus

1960- Quicksort sorting algorithm
1961
AnroputM BbICTPON COPTUPOBKU

1964 Word Processing

TeKkcToBbIV NMpoueccop
1964 The Mouse

MaHunynatop "Mbilb"

1965 Semaphores
Cemadopwmbl

1965 Hierarchical directories, program names as commands (Multics)

Nepapxusa kaTanoros, Ha3aBaHUsi NPOrpamMm Kak KOMaHAbl

1965 Unification
ANropuTtMm yHndmkaumm

1966 Structured Programming

CTpyKTYypHOE nporpamMmmMmpoBaHne



Hanbosniee BaxHble nsobpeteHns

Nop MHHOBauus

1966 Spelling Checker
[TpoBepka opdorpadoun

1966 Pseudo-Code (p-Code) Machine (in BCPL)

[lceBookon

1967 Object Oriented Programming

OOIT
1967 Separating Text Content from Format

dopmaTmpoBaHne TeKCTa Terammu
1968 The Graphical User Interface (GUI)

[ padpmnyeckuin nonbL3oBaTeNbCKNN NHTEPdENC

1968 Regular Expressions

PerynsipHble BblpaXeHus



Hanbosniee BaxHble nsobpeteHns

Nop MHHOBauUus

1969-1970 Generalized Markup Language (GML), the ancestor of SGML, HTML, and
XML

O606LWEHHBLIN A3bIK Pa3METKM

1970 Relational Model and Algebra (SQL)

PenaunoHHasa moaenb

1971 Distributed Network Emaiil

PacnpeneneHHasa anekTpoHHasi noyra

1972 Modularity Criteria
MoaynbHOCTb

1972 Screen-Oriented Word Processing

OKpaHHbIW TEKCTOBLIN NPOLIECCOP

1972 Pipes



Hanbosniee BaxHble nsobpeteHns

Nop MHHOBauUus
1972 B-Tree

buHapHoe gepeBo
1972,2 Portable operating systems (OS6, Unix)

[MopTnpyembie OC
1972 Internetworking using Datagrams (leading to the Internet’'s TCP/IP)

CeTeBon OOMEHT C MUCMONbL30BaHMEM AenTarpaMmm

1973 Font Generation Algorithms

AnNropnTmbl reHepaumn LWpUToB
1974 Monitor

MOHUTOP — MEeXaHMM MOHUTOPUHIa U CUHXPOHU3aLUN
1975 Communicating Sequential Processes (CSP)

Teopus B3aMMoaenCcTBYOLLMX NocrneaoBaTenbHbIX NPOLECCOoB



Hanbosniee BaxHble nsobpeteHns

Nop MHHOBauus
1977 Diffie-Hellman Security Algorithm

ANropuTM OTKPbITLIX KINoYen

1977 Make (automated build system using dependencies)
1978 RSA security algorithm
1978 Spreadsheet

ONEKTPOHHbIE TabnuLbl

1978 Lamport Clocks
1979 Distributed Newsgroups (USENET)

HoBOCTHbIE rpynnbl

1980 KoHuenuunsa Model View Controller (MVC)



Hanbosniee BaxHble nsobpeteHns

Nop MHHOoBauus
1981 Remote Procedure Call (RPC)

YOanéHHbln BbI3OB npoueayp
1982 Computer Virus

KomMnbOTEPHLIN BUPYC
1984 Distributing Naming (DNS)

Cuncrtema gOMEHHbIX UMEH
1986 Lockless version management (CVS)

Cucrema KOHTpons Bepcum
1989 Distributed Hypertext via Simple Mechanisms (World Wide Web)

NHTepHeT
1991 Design Patterns

LLlaBnoHbl NpOeKTMpOBaHUS



Hanbosniee BaxHble nsobpeteHns

Nop MHHOBauus
1991 Distributed Version Control System (DVCS)

1992 Secure Mobile Code (Java and Safe-Tcl)

3alUULLEHHbIN KOA

1993 Refactoring
1994 Web-Crawling Search Engines
1996 Content-Based Addressing (rsync)

2004 Massively-parallel MapReduce
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